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1. LIEJIY OCBOEHUS JUCIUIIJINHBI

IlenssMu  OCBOCHUS JUCHUIUIMHBI «®Du3ukay sABIsAeTcs oOecrmedeHue OyayIIero
CIICIMAJINCTa HAyYHOW (u3mdeckoil 0a30i, Ha KOTOPOH B BBICHICH TEXHUUYECKOW IIIKOJE
CTPOUTCS OOIICHUHKCHEPHAs U CIIeIMaibHas MOATOTOBKa. [lociaemoBarenbHOe H3yuyeHUE (DUIUKH
BhIpabaThiBaeT CrHenUpUUECKUH METOJ MBINUICHUS, (U3NYSCKYI0 HWHTYHUIIUIO, KOTOPBIC
OKa3bIBAlOTCS BEChbMa MJIOJOTBOPHBIMM W B Jpyrux Haykax. CnernuanucTbl, NTOJY4YHBIIUE
mUpokoe (HU3MKO-MaTeMaTHYECKOe O00pa3oBaHHWE, MOTYT CaMOCTOSATEIBHO OCBaWBaTh HOBBIC
TEXHUYECKHUE HAINpPaBJICHUS, YCIENIHO PadOTaTh B HUX, JIETKO TEPEXOJUTh OT PEIICHHUS OJTHUX
3a7a4 K JPYTHM, MCKaTh HECTAaHAApPTHBIC M HETPAIMIIMOHHBIE NMyTH, YTO OCOOCHHO BaXXHO IS
npo(ecCHOHATLHON MOOUIIBHOCTH CIICIUAIHCTOB B YCIOBHAX YCKOPEHHOTO Pa3BUTHUS TECXHUKH.

3anauu:

* TeOopeTHYeCKas IMOJATOTOBKAa B o0jacTu (HU3WKH, TO3BOJSIOMAS OyAyIIUM
WH)KCHEpAM OpPHUCHTHUPOBATHCA B TOTOKE HAyYHOM M TEXHUYECKOW WHGOpMaAmMu U
oOecreyuBaromas UM BO3MOXKHOCTH HCIOJb30BaHUS HOBBIX (PU3MYECKUX MPHHIHMIIOB B TEX
00J1acTSX, B KOTOPBIX OHHU CICIUATH3UPYIOTCS;

* (opmupoBaHHe HAyYHOT'O MBIIUICHUS, B YaCTHOCTH IPABWJILHOTO IOHWUMAaHUS
TPaHMI] TPHUMCHUMOCTH Pa3JUYHBIX (QU3UYECKUX TOHATHH, 3aKOHOB, TEOPUH W YMCHHS
OLICHUBATH CTENEHb  JIOCTOBEPHOCTH pe3yJbTaToB, MOJIYYEHHBIX c MOMOIIBIO
SKCIEPUMEHTAIbHBIX UM MAaTEeMaTUUYECKHUX METOJOB HCCIEIOBAHUS;

* BBIpa0OTKAa NPUEMOB W HABBHIKOB pENICHHWH KOHKPETHBIX 3ajJad W3 pPa3HBIX
obOmacTteil (hU3MKH, TOMOTAIOIIUX CTYJACHTAM B JIaJIbHEHIIIEM pellaTh MHKCHEPHBIC 3aJauH.

* O03HAKOMJIEHHE CTYJICHTOB C COBPEMEHHOW Hay4YHOH ammapaTypoil W BbIpabOTKa y
HUX HayaJlbHBIX HAaBBIKOB MPOBEJACHUS HKCIECPUMEHTANIbHBIX HAYYHBIX HCCIEIOBaHUMN
Pa3aUYHBIX (PU3UUYCCKHUX SBJICHUN U OICHKU MOTPEIIHOCTEH M3MEPCHUH.

2. MECTO JMCIMIIJIMHBI B CTPYKTYPE OIIOII BO
Hucunnnuna «Pusnka» OTHOCUTCSA K 00s3aTENbHON YaCTH.
3. INTAHUPYEMBIE PE3VJIBTATBHI OBYUYEHUS ITO ANCHUIIJIMHE

[InanupyeMblie pe3yiabTaThl OO0yYEHHS 1O JIHCHHUIJIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMHU
pesynbpTatamu ocBoeHus OITOII

dopmupyemsie [InanupyemMble pe3ysibTaThl OOYUCHUS 1O AUCIUILINHE, HanmeHnoBaHnue
KOMITCTESHITUH B COOTBETCTBUHU C MHIMKATOPOM JOCTHXKCHHS OI[CHOYHOTO
(xom, comepkaHue KOMIIETEHIINU CpeacTBa
KOMIICTCHITHH ) WHpaukaTtop AOCTHXeHUs | Pe3ynbraTel 00ydeHUs MO
KOMITCTEHIIUN JUCIHATIINHE
(x00, codepoicanue
UHOUKamopa
YVK-1 Cnocoben | YK-1.1. 3HaeT KOppekTHble | TecToBBIE BOMPOCHI.
OCYIIECTBISTh IIpuMeHsieT TOCTAHOBKHM | MOCTAHOBKHM KJIACCHYECKUX | 3amauu
TOUCK, KJIACCUYECKHUX 3aaad 3ajad. IIpakTuko-
KPUTHUYECKUM YK-1.2 Ywmeer: OIpPENENATh | OPUSHTUPOBAHHOE
aHaau3 W CHUHTe3 | AHAIU3UPYET obmue dhopMmBl, | 3amanue
WHpOpPMAIHH, 3aKOHOMEPHOCTH B | 3aKOHOMEPHOCTH,
MPUMEHSTh obacT  €CTeCTBEHHBIX | MCIOJb30BATH
CHCTEMHBIN IOJXO0J | HAYK U MaTeMaTHKH UHCTPYMEHTAJIbHEIC
hinti peueHus cpencrBa (pU3MKHU, MOHATH
MOCTaBJICHHBIX MOCTaBJIEHHYIO 3ajadgy,
3a;ad rpaMOTHO  MOJb30BATHCS




SI3BIKOM NpeIMEeTHON
o0aacTu.

Brnaneer: KyJIbTYypOi
MBIIIJICHUA,

CIIOCOOHOCTHIO K
00001EHNTO, aHaJIu3y,
BOCIIPUATHIO

uHQOpMaLUK, TOCTAHOBKE
el U BBIOOPY myTel eé

JOCTHIXCHHU.
OIIK-1. Cmocoben | OIIK-1.1. 3naer 3HaerT: TecToBBIE BOIPOCHL.
MPUMEHSTH OCHOBHBIE MOHSTHUS U obuue dopmsl, | 3agauu
€CTECTBCHHOHAYYH | 3aKOHBI €CTECTBEHHBIX 3aKOHOMEPHOCTH, [TpakTHKo-
bIC M | HAYK, MCTOIbI HHCTPYMCHTAJIbHBIC OPUCHTHUPOBAHHOC
OOIIeNHKEHEPHBIC | MaTEMAaTHYECKOTO cpencTBa GpU3HKH 3a/laHme
3HaHMI, METOABI | aHaIu3a U VwMmeer:
MaTEeMaTH4YeCKOTrOo MOJICJIUPOBAHUS, paboratb B  KOMaHIe,
aHanmu3a OCHOBHBIE METOJIBI o0sanath cmocoOHOCTHIO K
MOJICIUPOBAHUSl B | TEOPETHUECKOTO U caMOOpraHu3aIuu u
npoheCcCHOHANBHO | SKCIIEPUMEHTAIBHOTO caM000pa3oBaHMUIo,

U IeATeIbHOCTH

HCCIIeJOBaHUS 00BEKTOB,
MPOUECCOB U SIBJIECHUM.
OIIK-1.2. Ymeer
UCIIONB30BaTh (PU3UKO-
MaTEeMaTUYEeCKUM amnmapar
U1 pa3paboTKH
MaTeMaTUYECKUX MOJenei
SIBJICHUH, IPOLECCOB U
00BEKTOB NpPHU pEIICHUH
WHXXEHEPHBIX 3a7ad B
npodeccruoHanbHOU

eI TeIbHOCTH.

OIIK-1.3. Bnaneer
HaBbIKaMHU NMPOBCACHUA
9KCIIEPUMEHTOB IO
3a/laHHOM METOJUKE U
aHajau3a uX pe3yJabTaToB,
a Tak)Ke MHXCHEPHBIMH
METOJaMHd MOHUTOPHHTA,
MPOTHO3UPOBAHUS U
OLIEHKM 3KOJIOTUYECKOU
6e3omacHOCTH
JIEUCTBYIOUIUX, BHOBb
CTPOSIIIUXCS U
PEKOHCTPYHUPYEMBIX
00BEKTOB.

paborath B KOMaH/e,
HpOBOZ[I/ITB 3KCHepI/IMeHTBI
II0 3aJaHHBIM METOIHKaM
¢ 00paboTKO#l M aHATU30M
UX Pe3yJIbTATOB .

Bnaneer:

CIIOCOOHOCTHIO
HCIIOJIL30BAaTh
COBPEMEHHBIE
UHQOPMALMOHHBIE
TE€XHOJOTHUHU, TeXHI/IKy.
HpI/IKJIa):[HI)Ie
IIPOrpaMMHBIE
npu

cpeacTBa
peueHuu 3ajgau
npodeccuoHanbHOM

JACATCIBbHOCTH

OIIK - 2
Cnocoben
bopmynHupoBaTh
3a7a49u
npodeccruoHaabHO
W NesATeJIbHOCTH Ha

OIIK-2.1. ®opmynupyet
3ajaun
npodeccruoHanbHON
JesTeIbHOCTH Ha OCHOBE
3HAHUM,
npodeccuoHaNbHBIX

3Haer ¢u3nUecKue
OCHOBBI, OCHOBHBIE
3aKOHBI U TIOHITHUS
buzuxy.

Ymeert:

- U3MepATh (pu3nUecKue

TecToBbIE BOIPOCHI.
3anauu

IIpakTuko-
OPUEHTUPOBAHHOE
3aJjaHue




OCHOBE 3HAHU
npoQpUIBHBIX
pa3zenos

MaTeMaTU4YCCKHUX H

W | pa3aenos
MaTeMaTUYECKUX M
€CTECTBCHHOHAYUYHBIX
TUCUUILINH (MOIyJeit)

ecrectBenHonayun | OIIK-2.2. Mcnons3yer
BIX JUCUHUIUINH | TPOGUIBHBIC pa3aeibl
(Monyneit) MaTeMaTUYECKUX H

€CTECTBCHHOHAYYHBIX
OUCHUIUIMH (MOayeil)

BCJIUYUHBI,
- oOpabaThiBaTh
pe3yabTaThl U3SMEPEHUH, -
CTPOUTH T'pauKH,
-¢hbopMuUpoOBaTh pe3yJbTAaT,
BOCIIPUHUMATH
MHPOPMALHIO K aHATU3Y,
CaMOCTOSITEIbHO YBHJACTH
CIeCTBUS
chopMyIUpPOBAHHOTO
pe3yibTaTa, nenaTh
BBIBOJIBI.

Birageer ocCHOBHBIMHU
npueMamMu o0paboOTKH U
MpeCTaBICHUS
9KCIEPUMEHTAIbHBIX
JaHHBIX

TpyaoeMKOCTh NIUCIUILUIMHEI COCTABIACT 8 3aUETHBIX eAUHUII, 288 Yacos.

4. OBPBEM U CTPYKTYPA JUCHUIIJINHBI

TemaTruueckuii mjiaH

dbopma o0yuenus - ouHas

KonrtakTHas pabora dopmbl
obyuaromuxcs TEKYLIEro
C MeJaroruieckum KOHTPOJIS
S pabOTHUKOM 3 yCIICBa€MOCTH,
& = z bopm
N 5 5 o o
No HaunmMeHnoBaHHe TeM W/WiiH 3 g 3 o £ 5 TPOMEAKYTOTHO
< 2 S Q i
I/l | pa3geiaoB/TeM AUCLIHUILIHMHEL = &= - 2 Z - £ 8
O 5 S o S & | 8§ % arrecraunu
¢ = o B 9 S
Q b4 ) S O =t
s o 1) & @)
= 5 2 =
2 QO
= 3
2 =
©
o
=
I MEXAHUKA 1 14 6 6 15
1 Kunemaruka 1 2 2
HNOCTYNATEIBHOTO JIBHXKCHHUS
2 Kunemaruka BpamaTeabHOro 2 2 2 4
JIBHIKCHUS
3 JvHaMuKa TMOCTYyHaTEeIbHOTO 3 2
JIBHIKCHHUS
4 JduHamuka BpaIlaTebHOTO 4 2 2 4
JIBHIKCHUS
5 3aKOHBI COXpaHCHHUS. 5 2 2
6 DIeMEeHTHI MEXaHHUKH 6 2 2 2 4 Pe#Tunr-
JKUAKOCTE! U ra3os KOoHTpoab Nel
7 DJIeMEHTHI CIeIHalbHON 7 2 3




TCOpUU OTHOCHUTCIBbHOCTHU

1T OCHOBBEI 14 8 8 15
MOJIEKYJIIPHOU
DOU3UKN n
TEPMOJIMHAMUWKU
8 MoeKyIsipHO-KMHETHYECKast 8 2 2 2 1
TEOpHs ra3oB
9 DneMeHTHI KJIACCUYECKOH 9 2 5
CTaTHCTUKH
10 | PeanbHble Ta3bl 10 2 2 2 2 PeiiTunr-
KOHTPOJb Ne2
11 | CaoiicTBa KUIKOCTEIN. 11 2 4
CBolicTBa TBEpbIX TeIl.
12 | DieMeHTHI Gusnueckoi 12 2 2 2 1
KHHETHKHU
13 | IlepBoe Hayauo 13 2 1
TEPMOIHHAMUKHI
14 | Bropoe Hayauo 14 2 2 2 1
TEPMOTUHAMUKHI
I OSJEKTPHUYECTBO WU 16 4 12 15
MATHETHU3M
15 | DnmeMeHTH  TeopuHU TOJIA. 15 2 3
HanpsixeHHOCTB
9JIEKTPOCTATHYECKOTO TMOJS B
BaKyyMme
16 | IToTenuunan 16 2 2 2 5
AJEKTPOCTATUYECKOTO OIS
17 | JIudaeKTpuKu B 17 2 2 PeiiTunr-
3JIEKTPUUYECKOM T0JIE KOHTpOJb Ne3
18 | IIpoBOgHUKH B 18 2 2 2 5
ANEKTPUUYECKOM TOJIe
Bcero 3a 1 cemecTp: 1- 36 18 18 45 | Ix3amen(27)
18
1 [TOCTOSHHBIN  BIEKTPUUCCKU 1 2 1 1 2
TOK
2 MarauTHOe mojie B BaKyyme 2 2 1 1 2
3 MarHuTHO€E ToJie B BEHIECTBE 3 2 1 | 2
4 DJEKTPOMArHUTHAS UHIAYKIIHUS 4 2 1 1 2
IV KOJIEBAHUA N BOJIHBI 8
5 MexaHudeckue KosieOaHus 5 2 1 1 2
6 MexaHU4eCKHe BOJHBI 6 2 1 1 2 PeiiTunr-
KOHTpOJH Nel
7 DJIeKTPOMArHUTHBIC 7 2 1 1 2
KoJieOaHus
8 DJIEKTPOMAarHUTHBIE BOJHBI 8 2 1 1 2
V OIITUKA 8
9 I'eomeTpuueckass onTuka 9 2 1 1 2
10 | NaTrepdepenuust cBera 10 2 1 1 j PeiiTunr-
KOHTPOJIb Ne2
11 | Audpakuus cera 11 2 1 1 ba
12 | llonspuzamusa © JUCHEPCHUS 12 2 1 1 3




CBeTa.
VI KBAHTOBASI ®U3UKA 2 12 6 6
13 | TennoBoe U3JIyYEHHE. 13 2 1 1 3
KBaHTOBas npupona csera
14 | Crpoenue aroma. Teopus 14 2 1 1 3
bopa
15 | DneMeHTHI KBaHTOBOM 15 2 1 1 3
MEXaHUKHU
16 | CoBpeMeHHBIE TNpPEACTaBICHUS 16 2 1 1 3
0 CTPOCHUHU aToMa
17 | 30HHAas TeOpHUs TBEPIBIX TEI 17 2 1 1 3 PeiiTunr-
KOHTpOJb Ne3
18 | Crpoenue u CBOIiCTBA 18 2 1 1 7
ATOMHBIX sep.
PannoakTUBHOCTE.
SnepHeie peaKkuuu.
DJieMeHTapHbIe YaCTHUIIBI
Bcero 3a 2 cemecTp: 1- 36 18 18 45 | Ok3ameHn(27)
18
Haanume B aucuunaune KII/KP
HTOro mo fUCHMNJINHE 1,2 72 36 36 90 Ok3amen(27)
9k3ameH(27)

CoaepskaHue JeKUUOHHBIX 3AHATHH MO AUCHUINIMHE
Pa3znea I. MexaHuka
Tema 1. KunemaTnka nocTynaTelbHOTO IBUKECHUS
Conepxxanue Tembl. HekoTopbele cBeaeHHUs W3 MareMaTHuku. Poyib MaTeMaTHKM B HU3y4YEHHH
¢u3uku. OyHKIUK U UX Tpou3BoAHbIe. MHTerpupoBanue. O cMbIcie TPOU3BOAHON M MHTErpasia
B MPUIIOKEHUH K QU3UUECKUM 3ajadyaM. DJIEMEHThl BEKTOPHOW anreOphl: ompeieeHne BEKTOpa,
CJIOXEHHE BEKTOPOB, YMHOXEHHE BEKTOPOB, IHPDEepeHUHPOBAHHE BEKTOPHBIX BEJIHYHH.
HuddepeHumnansaple ypaBHEHHS. OIEeMEHTapHbIE CBEJEHUS W3 TEOPHUH  BEPOSITHOCTH.
Kunematuka kak pasznesl MeXaHUKH. MexaHU4Yeckoe JBWXKEHUE Kak ImpocTeimas ¢opma
IBWKEHUsS MaTepuu. MartepuanbHas Touka (wactuma). Cucrema otcyera. HMHepruaidpHbIe
cuctembl otcueta. Panuyc-Bektop. IlpunHuun ortHocutenbHocTu [anuneda. TpaexkTopus.
IToctynatensHOE IBHKEHUE TBEPAOIrO TENA.
Tema 2. KunemaTuka BpamaTeIbHOTO JIBUKCHUS
Conepxxanue Tembl. Panmyc KpUBHU3HBI TpaeKkTopuu. JIuHelWHas CKOpocTh U JHHEHHOE
yckopeHue. TaHTeHIHAIbHOE U HOpMalbHOE yCKOpeHUA. CBiI3b MEXAY JIMHEHHBIMU U YTIOBBIMHU
KHHEMAaTUYE€CKUMHU BEJIUYUHAMU.
Tema 3. JluHaMuKa MOCTYNATEIbHOT'O ABM)KEHUS
Copepxxanue TeMbl. JmHamumka Kak pasaen MexaHuku. llepBwiii 3akoH HproTOHa U mOHSATHE
WHEepUHUAIbHON CcHUCTEMBI oOTcueTa. BTopoil 3akoH HpoOTOHa M TOHATHE CHIbBI, MacChl U
UMIIyJibca. YpaBHEHHE NBUXKEHHA. Tperuil 3akoH HpOTOHA W mpenenabl €ro NMPUMEHUMOCTH.
Hewnepuuanbueie cucTeMBl OTcYeTa. AOCONIOTHBIE M OTHOCHTEIBHBIE CKOPOCTh M YCKOpPEHHE.
Cunel unepuuu. llentpoOexnas cuna. Cuna Kopuonuca. Cucrema matepuanbHbIX Touek. LleHTp
uHepuu (ueHTp macc). Teopema 0 JBUKEHUU I[EHTpa MHEPLHH.
Tema 4. /[uHaMuKka BpamaTeabHOT0 JBUKCHUS
Conepxanue TeMbl. [loHATHE abCOMIOTHOTO TBEPAOTO Tena. MOMEHT cuibl. MOMEHT UMITyJbca.
Mowment unepuun. Teopema lllTeitHepa. YpaBHeHHE MOMEHTOB (CBA3b MOMEHTAa HMIIYJIbCA C




MOMEHTOM CHUJIBI). YpaBHEHHE BpaIlaTEJIbHOIO [JBUXKEHUS TBEPAOTO TeJda OTHOCUTEIbHO
HEeNOABM)XHON ocu. KuHeTnmdeckass s3Heprus Bpallarolierocs TBEPAOTO Tena. I'MpoCKONMHYEeCKUi
s dexr. CBOOOIHBIC OCH.

Tema 5. 3aKoHBI COXpaHEHUS

Conepxanue TeMbl. 3HAadYeHHE U COJAEpKAHHE 3aKOHOB COXpaHEHHMS B MeEXaHUKe. 3aKOoH
coxpaHeHus umnyinbca. OJHOPOAHOCTH MPOCTPaHCTBA. PeakTUBHOE JABMXKEHHE. 3aKOH
COXpaHEHUsT MOMEHTa HuMIyJbca. HM3oTpomnus mnpocTpaHcTBa. Pabora, SHeprus, MOIIHOCTD.
CBs3p MEXIy MOTEHIIMANbHON 2Heprued u cunoil. [lonaTue cunoBoro nonsi. KoncepBaTuBHbIe U
HEKOHCEpPBAaTHUBHBIE CHJBl. 3aKOH COXpaHEHHUs IHEepruu B MexaHuke. OTHOPOJHOCTH BPEMEHH.
KoncepBaTtuBHas u AuccunaTuBHas CHCTEMEI.

Tema 6. D1eMeHTHl MEXaHUKHU KHIKOCTEH U ra3oB

Conepxanue tembl. OOIMe CBOWCTBA XUIKOCTEW M ra3oB. YpaBHEHHE JBWXEHHS B Qopme
Otinepa. [lone ckopocTel, NUHUM U TPYyOKM TOKa. YpaBHEHHE HEPA3PBHIBHOCTU. YpaBHEHHUE
bepuymnu. Cucrema ypaBHeHUH TrazonuHaMuku. Bsaskocts. TedeHue BA3KOM KHUAKOCTH.
®opmyna [lyazeitns. JlamuHapHbli U TypOyJNEHTHBIH pEXUMBI TeueHUA. L{UpKyaAnUS CKOPOCTH.
IToreHnuanbHOE UM BUXpEBOE HABMXKEHUS. JIBUKEHHME Tel B XKHUAKOCTAX M rasax. Teopema
XKyxoBckoro.

Tema 7. DneMeHTHl cenuagbHON TEOPUH OTHOCHUTEIBHOCTHU

Copepxxanue TeMbl. llpuHuun oTHocuTenbHOCTH DiHImITEHHa. Ponbs ckopoctu cBera. [loctymar
MOCTOSIHCTBA CKOpocTU cBeTa. lIpeoOpazoBanus Jlopenua. JlopeHueBo cokpalieHHWE AJMHBI U
3aMeJJeHue BpeMEeHU. PenaTuBHCTCKMU uMmynbc. B3amMocBsi3p Macchl u dHepruu. Jedext
Macc. OHeprus cBs3u. COOTHOLIEHHWE MEXAy IOJHON »JHepruel W HMIYJIbCOM YaCTHUIHL.
I'panuna npuMEeHUMOCTH KiIaccU4eckod (HbIOTOHOBCKOW) MEXaHHUKH.

Pazgen [1. OcHOBBI MOJIEKYNAPHOH (HU3UKU U TEPMOJUHAMUKHI

Tema 1. MonexynsapHO-KMHETHYECKAsT TEOPUs ra30oB

Conepxxanue teMbl. OCHOBHBIE MOJIOKEHUS MOJEKYIAPHO-KMHETHYECKOW TEOpUU BEIlecTBa.
Mukpo- U MakpOCOCTOSIHMSI cUCTeMbl. Makpockonudeckue napaMerpbl. [[oHsATHE HAEaIBHOTO
raza. MoJeKyJIIpHO-KHHETUYECKOEe TOJKOBaHHE TeMmmepaTypbl. Yucino cremeHedd CcBOOOIE
MOJIEKYyJbl. BHYTpeHHss »Heprus HJealbHOrOo Ta3a. 3aKOH paBHOpAcHpeeNeHUs JHEpPruu o
cTemeHsM cBoOoxpl. [laBieHWe raza ¢ TOYKH 3PEHUS MOJCKYISPHO-KUHETHYECKOW TEOpHUH.
OcHOBHOE YypaBHEHHE MOJEKYJIApHO - KHHETHYECKOM Teopuu. YpaBHEHHE COCTOSHHUS
uneanpHoro rasa (ypaBHenue Kianedpona - MeHnneneena).

Tema 2. DieMeHTHI KJIaCCUYECKONH CTATUCTUKU

Coz[epxcaHI/Ie TCMBI. I[I/IHE[MI/I‘IGCKI/Ie u CTAaTUCTHYCCKHUC 3aKOHOMEPHOCTH B (1)1/[31/11(6.
Cratuctuyeckuii MeTox wuccienoBanus cuctem. PazoBoe mpocTpaHCcTBO, (a3zoBas ToOUKa,
¢dazoBas sgueiika. [lonatue o Qynkuuu pacnpegeneHus. CTaTHCTHYECKOE YCPEeIHEHHE.
Pacnpenenenue MakcBenia (pacmpeleleHHEe MOJEKYJ MO a0COMIOTHBIM 3HAYEHHSIM CKOPOCTH).
Cpennue ckopocTd Mosekyn. bapomerpuueckas ¢opmyna. Pacupenenenue bonpumana.
Pacnpenenenne MaxkcBeina - bosibiMaHa.

Tema 3. PeanbHble ra3sl

Conepxxanue TeMbl. CHIIBI MEXMOJEKYISIPHOTO B3aUMOJEHCTBUS B razax. YpaBHeHue Ban-nmep-
Baanbca. M3oTepMbl peanpHoro raza. MeractaOuinpHble cocTOsHUA. KpuTHYeckoe COCTOSHHE.
BuyTtpennsiss sHeprusi peanbHoro raza. Oddexr [xoyns - Tomcona. CxuxeHue Tra3oB U
MOJIy4eHUEe HU3KHUX TeMIepaTyp.

Tema 4. CBolicTBa XUAKOCTEN

Copepxkanue TeMbl. XapaKTEPHUCTUKA XUAKOro coctosiuua. CTpoeHHue >XUIKOcTei. bamxHui
nopsanok. IloBepxHocTHOe HatskeHue. Cuinabl, BO3HHUKAIOIME Ha KPUBOW MOBEPXHOCTHU
xuakoctu. Popmyna Jlannaca. YcinoBus paBHOBecHs Ha TIpaHune AByX cpen. Kpaesoil yroi.
CmaunBanue. KanunnspHsie sBICHUS.

Tema 5. CpoiicTBa TBEpIABIX Tel



Cognepxanue Tembl. AMOpQHBIE M KpUCTaluiMueckue Tena. KpucTaniauyeckas pelierka.
HanpHuii mopsaok. Ympyras u nnactuueckas gedopmanuu. 3akoHn [yka. [ledexTsr B
kpuctannax. JKuakue KpUCTaJIbI.

Tema 6. DnemeHTH QU3HUECKOH KMHETHKHU

Conepxxanue TeMbl. [loHATHE CTOJNKHOBEHUS. YIpyroe M HEYNpPyroe CTOJIKHOBEHUS.
[Mpunensuoe paccrosinue. Paccesnue vactun. Cpennss jiuHa cBoOojpHoro mpobera. [lpuHnmn
JeTaJIbHOT'O PaBHOBECHS.

[Monsitue o ¢usmueckoil kuHeTnke. HepaBHOBecHble cucTtembl. Bpems penakcauuu. SIBiaeHHs
neperoca. Judoysus. Koabdpumuent auddysun. TemnonpoBomuocts. Korddumnuent
TEIJIONPOBONHOCTU. Bsa3kocTh (BHyTpeHHee TpeHue). Koadduimenrt Bsaskoctu. JuHamuueckas u
KHHEMaTH4ecKas BS3KOCTb.

Tema 7. IlepBoe Hayano TEPMOAUHAMHUKU

Copepxxanue Tembl. CTaTUCTHYECKUH W TEPMOJMHAMHUUYECKHH MeETONBl. TepMOAMHAMHUYECKas
cucrema. TepMmoaumHamuueckuil  mpouecc.  OCHOBHbIE  TEpPMOJUHAMHUYECKHE  TOHATHSA:
BHYTpPEHHsSl DJHeprus, pabota, temnora. DOpMyIupoBKM MEpBOTO Hadalla TEPMOJAMHAMUKH.
YpaBHEHHE MEpBOro Hadajga TEPMOIUHAMHUKHU. TemI0EMKOCTh. 3aBUCHUMOCTh TEIJIOEMKOCTH
uleanbHOro rasa OoT Buja mpouecca. ®opmyna Maiiepa. PaGora, coBepmiaemas ra3zom mpu
u3omponeccax. OHranbnus (TeroBas (QyHKOus). Anuabatuueckuil mpoiecc. TemnoéMKocTh
TBEPJBIX Tell.

Tema 8. Bropoe Hauano TepMOAUHAMUKH

Conepxanue TeMbl. PaBHOBeCHblE W HEPaBHOBECHBIE COCTOSIHHUS cuCTeMbl. OOpaTumble H
HeoOpaTuMble mpouecchl. KpyroBoit mnpounecc (uuki). @DopMyIupoBKH BTOPOro Hayaja
tepmoaunamuku. Hukn Kapuo um ero KIIJ nnsa uneanpHoro rasza. TemnoBble ABHUTATEIU U
xomonuibHble  MamuHbl.  Makcumaneaeid  KIIJI  TemmoBoro — gBuratens. DHTpomu4.
CratucTuueckuil Bec (TepMOAMHAMHUUYECKas BEPOSTHOCThH). 3aKOH BO3pacTaHUsS OHHTPOIHUH.
CraTucTuyeckoe TOJKOBaHHME BTOPOTO Haydaja TEPMOJMHAMHUKU.

Pa3zpen III. DnexTpuyecTBO U MarHeTU3M

Tema 1. DneMeHTH T€OpUH MO

Copnepxanue tembl. CkansipHble W BEKTOpHBIE Mois B ¢(u3uke. ['pagmeHT cKalsgpHOTO MOJS.
JuBepreHius BEKTOpHOro mojis. Porop BektopHoro mois. Omneparop ['amunbToHa (omeparop
«Habma»). Oneparop Jlannaca («namnacuan»). HekoTopbie HHTErpaibHbIE TECOPEMBI.

Tema 2. Hanps)keHHOCTb 3JIEKTPUYECKOTO TOJSI B BaKyyMe

Conepxxanue TeMmbl. OuekTpudyeckuil 3apsng. CoxpaHeHHEe W HMHBAapUAaHTHOCTH  3apdja.
ﬂI/ICerTHOCTL 3apdanaa. 3aKkoH KyJ’IOHa. Ilonsatue QJCEKTPOCTATUYECCKOTO MOJA. CunoBbie JTHHUH
(MMHMM  HampsbKeHHOCTH). [IpMHIMN Ccymepmo3MuHMHu JJIeKTpocTaTHueckux mousei. [loTok
BEKTOpa HampsKEHHOCTU. Teopema ['aycca s 3JIEKTPOCTATUYECKOTO IIOJNS B BaKyyme U €€
cBa3b ¢ 3akoHoMm Kynona. luddepennunanpuas ¢popma teopemsl [aycca. [Ipumenenue Teopemsl
Il'aycca nns pacuera noJsei.

Tema 3. IloTeHnuan 31€KTPOCTATHUYECKOTO MO

Conepxanue TeMbl. PaboTa cun anekTpoctaTudeckoro mnosst. Lupkymsuus Hanpss>KeHHOCTH
3JIEKTPOCTATUUYECKOTO oJs. Potop HAIPSXKEHHOCTH 3JIEKTPOCTATHYECKOT O oJs.
[TorenuuanbHOCTh (KOHCEPBATUBHOCTH) dJIeKTpocTaTudeckoro mnoisd. IloTennuman. PasHocTh
noreHnuanos. CBsA3b MeXJy MNOTEHIHAIOM U HANPSKEHHOCTBIO 3JIEKTPOCTATUUYECKOTO TOJIS.
YpaBuenue Jlammaca. DJEKTPUUECKUN OUIONb. DICKTPUYECKUM MOMEHT IUIONS (AUIOJbHBIN
MoMmeHT). [loTeHUunan U HANPSKEHHOCTh MOJIS AUIMOJs. MOMEHT Cui, AEHCTBYIOMUNA HA JUIOJb
BO BHEIIHEM JJIEKTPUUECKOM ToJIe. DHEPrUs IUIO0JS B IEKTPUUECKOM IOJIE.

Tema 4. [AusnexTpUKHU B 3JIEKTPUUECKOM I10JIE

Conepxanue Ttembl. CBOOOIHBIE W CBA3aHHBIE 3apsabl B BemecTBe. CTOpPOHHHE 3apslbl.
ITonsipHBIE W HENOJNSAPHBIE MOJIEKYJBl. THIBl JAUAIEKTPUKOB. VoOHHAs, DJIJIEKTpOHHAs H
OpHeHTalMoOHHas mnouspuzauuu. Ilongpuszyemocts Momekyidasl. Ilonspu3zoBaHHOCTH (BEKTOP
nonsgpuzanuu). OpHOpoIHAs M HEOJHOpOAHAas moJyspuzauuu. CBA3b NOIAPU3OBAHHOCTH C
MOBEPXHOCTHOU IJIOTHOCTHIO MOJAPU3ALUOHHOIO 3apsaa. JlusjnekTpudyeckas BOCHPUUMYUBOCTH



BEIECTBA M €€ 3aBUCUMOCTh OT Temmeparypbl. Teopema l'aycca s 3JE€KTPUUECKOTO MOJS B
OU3JIEKTpUKE. OJEKTpUUYEeCKOoe CMelleHHe (dJIeKTpuuecKas WHAYKIUS) B  JIHUDJIEKTPHUKE.
JuanexTpuyeckas MPOHULIAEMOCTh Cpelbl. BrIunMCiIeHHe HANPSA)KEHHOCTH 3JIEKTPUYECKOT0 MO
B [IOMAJIEKTpuKe. ['paHMYHBIE YCIOBUSA NI DJIEKTPUYECKOTO TOJg Ha TpaHULle pasiena
"MUANEKTPUK - TUAINEKTPUK''. CEerHeTod’NeKTPUKH.

Tema 5. [IpOBOIHUKH B 3JIEKTPUUECKOM I10JIE

Conepxxanue TeMbl. PacnpeneneHue 3apsaoB B IPOBOJHHUKE. DIEKTPOCTATHUECKOE T0JIE BHYTPHU
W CHapyXd TPpOBOAHUKA. [ paHWYHBIE YCIOBHS Ha TpaHUIE ''TPOBOJHUK-BAKyyM".
DJIEKTpUYECKUE CBOWCTBA NPOBOAAIIEH 000J0YKUA. DJIEKTpOocTaTHYeCKas 3amura. MeTon
n3o0paxeHuil. ['paHWYHBIC YCJIOBUS Ha rpaHUIlC "TPOBOIHHUK-IUIICKTPUK". DIEKTPOEMKOCTH
YeIUHEHHOTO TPOBOJHHUKA, CUCTEMBI IMPOBOJHUKOB W KOHAEHCATOPA. DJEKTpUUYECKas DHEPTHUS
CHCTEMBI TOYEUHBIX 3apsI0B. ODHEPrus 3apsKEHHOTO MPOBOIHHUKA, CHCTEMBI MPOBOJHHUKOB H
KOHJEHCATOpa. OHEpPrus 3JeKTpocTaTudeckoro moyigs. OObEMHas IJIOTHOCTH JHEPTHUHU
3JIEKTPOCTATHYECKOTO MOJIS.

Tema 6. IIoCTOIHHBINH ANEKTPUUECKUNA TOK

CopnepxaHue TeMbl. XapaKTEPUCTUKHU 3JIEKTPOCTATUUYECKOTO TOKa: MIOTHOCTh TOKa, CHJIa TOKA.
VYcinoBue cymecTBOBaHUS dJeKTpuueckoro Toka. CtopoHHHE cuibl. Pa3HOCTH MOTEHIHANOB,
HampspkeHune, ouekTponasuxkymas cuina  (DJIC). Krnaccudueckass  JIEKTpOHHAs  TEOpHUS
3JEKTPONPOBOAUMOCTH MeTamnoB. 3akoHel Owma u Jkoyns-Jlenna B auddepeHnmnasbHOM
¢dopme. 3akonsl Owma u J[xoyns-Jlenma B wuHTerpaipHod Qopme. 3akon Oma nang
HEOJHOPOMHOTO YyuacTka 1enu. IlpaBuna Kupxrodpa. HemocTaTouHOCTh KJIaCCHUYECKOM
3JIEKTPOHHOW TEOPHUH 3JIEKTPONPOBOIUMOCTH.

Tema 7. MaraHuTHOE 1oJI€ B BaKyyMe

Copnepxxanue TemMbl. 3akoH Amnepa. MaruuTHas uHAykuus. 3akoH buo - Casapa (3akoH buo -
CaBapa - Jlamnaca). IlonsTue MarHUTHOTO TOJsA. [IpUHIUI CyNEepHO3UIIMN MATHUTHBIX IOJEH.
Cuna Jlopenna u cuna Ammnepa. BUTOK ¢ TOKOM B MarHuTHOM Iiojie. MarHUTHBI MOMEHT.
MoOMEHT cuJI, AEUCTBYHOIIMI HA paMKy C TOKOM BO BHEIIHEM MarHMTHOM ©oje. MarnutHoe
Mojie MPIMOJUHEHHOTO U KPYyroBOTO TOKOB. IlUpKyNnsSnus BEeKTOpa MAarHUTHON MHAYKIHHU. 3aKOH
MOJHOTO TOKa (TeopeMa O IMUPKYJSIIHKA WHIYKINKA MAarHUTHOTO MOJg) B Bakyyme. [Ipumenenue
3aKOHa MOJIHOTO TOKa ISl pacyeTa MarHUTHBIX MoJjieil. MarHuTHOoe mojie JJIWHHOTO COJIEHOUIa U
Topouna. MarHuTHOe B3auMMOJEHCTBHUE TOKOB. EauWHMIla cuibl TOoKa - ammep. BuxpeBoe moie
JIBUXyIIerocsa 3apsga. VHBapHMaHTHOCTH DJIEKTPHUYECKOTO 3apsna. MarHuTHOe Tojie Kak
peASATUBUCTCKUN dPPeKT.

Tema 8. MarauuTHoe moje B BeleCTBE

Cognepxxanue Tembl. lloHSTHE MAarHUTHOTO MOMEHTa aroMa. MUKpPO- U  MaKpOTOKH.
MonekynspHble  TOKH. Hamarum4eHHOCTH (BexTOD HaMarHU4YUBaHUsA). MaruuTtHas
BOCHPUHUMYHBOCTh BEHIECTBA U €€ 3aBUCUMOCTh OT TeMIEepaTyphl. 3aKOH MOJHOT0 TOKa (TeopeMa
0 HHUPKYJSIUUA HANPSKEHHOCTH MAarHUTHOTO TOJsA) B BemecTBe. Hamps:k€HHOCTh MarHUTHOTO
MoJis B BemecTBe. MarHuTHas TPOHUIAEMOCTh cpeabl. WHAYKIUS MAarHUTHOTO TOJsA B
BemecTBE. [ paHWUYHBIE YCIOBHS JUII MarHUTHOTO TOJS Ha TpPaHUIle pa3jeiia ABYX cpeln. THmbl
MaraeTukoB. Touka Kropu. Jlomensl. Kpuass HaMmaruuauBanus.

Tema 9. DneKTpoMarHuTHAS WHIYKITUS

Copnepxanne Ttembl. OnbiTr ®@apanes. Marautubeii motok. DJIC uaaykumu. OCHOBHOU 3aKOH
3NIEKTPOMarHuTHOW WHAYKIUHU (3akoH Dapanes). BeIBog OCHOBHOTO 3aKOHA 3JIEKTPOMAarHUTHOU
MHAYKLUHMHU U3 3aKOHA COXpPAaHEHHUs JPHEPTUH, a TakKe Ha OCHOBE 3JIEKTPOHHOU Teopuu. IIpaBuio
Jlenna (3akon Jlenma). SIBnenme camMomHAYKOUU. MHIYKTUBHOCTh. WHAYKTHBHOCTH JIMHHOTO
cosieHouga. Toku 3aMbIKaHUS W pa3MblKaHUs LeNU. SIBlieHME B3aMMHOW MHIAYKUMHU. B3auMHas
UHAYKTUBHOCTh. DHEPTHUS MAarHUTHOTO Mojig. O0BEMHAS NMIOTHOCTH YHEPTUH MATHUTHOTO MOJIA.
Pa3gea IV. KonebGaHus U BOJIHBI

Tema 1. Mexanudeckue KojieOaHus

Conepxanue Ttembl. CBoOoaHbIie (COOCTBEHHBIC) M BBIHYXKICHHBbIC KojeOaHus. [lonstue 00
aBToKoJieOanuax. JuddepeHnunanbHoe ypaBHCHUE TapMOHMYCCKUX KOJeOaHUM U €ro pelicHue.



XapaKTEepUCTUKU TapMOHHYECKUX KoyicOaHui. [loHATHE O rapMOHUYECKOM M aHTapMOHHUYECKOM
ocumiuisTope. M30XpOHHOCTh KoyeOaHWUU. DHeprus TapMoHUYEcKux Kojebanuii. CnoxkeHue
OJMHAKOBO HANpaBICHHBIX (CKaJsAPHBIX) TapMOHUYECKUX KonebaHWH. MeToa BEKTOpHOMU
nuarpamMMbl. buenus. CnoxeHue B3aUMHO MNEPHNEHIUKYIAPHBIX (BEKTOPHBIX) TapMOHMYECKUX
kosieObanuii. @urypsl Jluccaxy. JuddepennuanbHoe ypaBHEHHE 3aTyXalOIUX KOJICOaHUN U €ro
peumenue. Anepuoauyeckuid mpouecc. Yactora u koddpduuueHt 3aryxanus. JlorapupmMudeckuit
JEKPEMCHT 3aTyXaHuss U JO0OpPOTHOCTh KoyiebarenbHOUW cucteMbl. JluddepeHuuanbHoe
ypaBHEHHUE BBIHYXICHHBIX KOJeOaHUW M ero peumeHue. AMIUIUTYAa U (asza Npu BBIHYKIESHHBIX
MEXaHMYeCKHX KonebaHusAXx. MexaHumueckuil pe3oHaHc. PesonancHbeie KpuBble. CoOTHOIIEHHE
Mexay (asamu BBIHYXKZAIOMIEW CHIBI M CKOPOCTH MPH MEXaHW4ecKoM peszoHaHce. CHekTp
KoJieOaHUH, MOHATHE O pa3ioxeHnu Dypbe.

Tema 2. MexaHu4eckue BOJHBI

CognepxaHnue Tembl. MexaHU3M 00pa3oBaHHUs MEXaHHYECKHX BOJH B YIpPYroil cpexe.
IIpononpHble U NOIEpedYHbIE BOJIHBI. BONHOBOE ypaBHEHHE U €ro peuieHue. ['apMoHUYeckue
BOJIHBI U HUX XapaKTEPUCTHUKHU. YaapHble BOJHBI. [IpHHIMI Cymepmno3uIUu BOJH WU TpaHULla €Tro
npuMeHumMocTu. Pa3zoBasg CKOPOCTb U JUCIEPCHUS BOJH. BOJIHOBOM MakeT U IpyNIIoBas CKOPOCTb.
[Monsatue o korepeHtHoctu. WHTepdepenumus BoxH. Crosume BonHbl. Oddext Hommepa ams
3BYKOBBIX BOJIH. YJIBTpa- U UHPPA3BYKH.

Tema 3. DieKTpoMarHuTHBIE KoJieOaHUs

Cognepxanue tembl. duddepeHunanbHoe ypaBHeHHE KoJieOaHUH B KoJIeOAaTEIbHOM KOHTYpE U
ero pemenue. JuddepennuanpHoe ypaBHEHUE 3aTyXarOMIMX JJIEKTPOMAarHUTHBIX KoJeOaHWi u
ero pemenue. Yacrora u KkKodQPUUHMEHT 3aTyXaHUs IJICKTPOMATHUTHOTO KojJeOaHuUs.
JlorapudpmMudeckuii AEKpeMEHT 3aTyXaHusi © JOOpOoTHOCTH KoHTypa. [uddepenuunanbhoe
ypaBHEHHUE BBIHYXACHHBIX DJIEKTPOMAarHUTHBIX KOJeOaHUH M ero pemieHue. AMIiautyna u (dasza
OpU BBIHYXKJCHHBIX JJICKTPOMarHUTHBIX KojeOaHuax. Pe3oHanc B konebaTenbHOM KOHTYpE.
Pe3oHaHCHBIE KpUBBIE [JIs HANPSI)KEHUSA U CUJIBI TOKA. IIepeMEeHHBIN TOK.

Tema 4. DnexTpoMarHuTHbIE BOJHBI

Conepxxanue tembpl. @DapajgeeBcKas U MaKCBEJJIOBCKas TPAKTOBKH SBJIECHUS 3JIEKTPOMarHUTHOM
UHAYKIUU. TOK cMemeHus. OjekTpomarHutHoe mnone. Cucrtema ypaBHeHHM Maxkcenna.
BonnoBoe ypaBHeHME A JJEKTPOMAarHUTHOro mojis U  ero pemeHue. CKopocTh
pacupoCTpaHEHUs 3JIEKTPOMATHUTHBIX BOJH B cpenax. OCHOBHBIE CBOWCTBA 3JIEKTPOMarHUTHBIX
BoJiH. Bekrtop IlokHTHHra. HMMnynbsc 3JE€KTPOMAarHUTHOTO MmoJis. HM3nydyeHue gumnosns.
Huarpamma HampaBieHHocTH. O¢dexr Jomnepa nmns >iaeKTpoMarHUTHBIX BomH. [lkana
OJICEKTPOMArHUTHBIX BOJIH.

Paspen V. OnTuka

Tema 1. 'eomeTpuueckas onTuka

ConepxxaHue TeMbl. OJeKTpoMarHuTHas mnpupoga cBera. Ilpunnun Iroiirenca. 3akoHBI
OTpaXEHHSI W TpeJoMiicHHS. AOCONIOTHBIA M OTHOCUTENbHBIH TOKa3aTelHu IMPEIOMIICHUS.
[lonnoe BHyTpeHHee oTpaxkeHue. CpeToBoabpl. ['eomerpuyeckas ONTHUKAa KakK IpeJelbHBII
ciaydail BoMHOBON onTuKH. ONTHYECKHE UHCTPYMEHTHI.

Tema 2. UnTepdepenuus cpera

ConepxaHue TEMBI. MoHOXpoMaTH4YECKHE M HEMOHOXpOMaTHuYeCKHe BOJHBL. [IpuHIuUN
CYIEPHO3UIUY U UHTEHCHBHOCTb IIPU CIOKEHUU CBETOBBIX BOJH. BpeMeHHas KOT€peHTHOCTb.
Bpems u nnuHa korepeHTHOcTH. lIpocTpaHCTBEHHAas KOTEPEHTHOCTh. Pajguyc KOrepeHTHOCTH.
OnTtuueckas anuHa myTd. OnTudeckass pa3HOCTb xona. Pacuer MHTeppepeHUMOHHONH KapTHHEI
OT JIByX KOTEpPEHTHBIX MCTOYHHUKOB. I[losockl paBHOW TOJIIMHBI W PaBHOrO HaKJOHA.
MHuoronyueBas uareppepernuus. CrnocoObl MoTydeHHs] KOTepeHTHBIX nyueil. MaTepdepomeTpsl.
Tema 3. udpakuus ceera

Conepxxanue tembl. Ilpunnun I'rolirenca - ®@penens. Meron 3o @penens. IlpsmonuneitHoe
pacnpoctpanenue ceta. Audpakuus @penens. Auppaxuus PpeHens oT KPyrioro OTBEPCTHS U
kpyrinoro aucka. Hudpakuus @penens ot kpas monayniockoctu. Cnupans Kophio. Judpakuus
®paynrodpepa ot OECKOHEYHO JUIMHHON mnpsmoit mienu. JudpakiuoHHas pacxoIUMOCTh.



Hudpaknus oOT omHOMEepHOW nOHGPAKIHMOHHOW pemeTkd. Paspemaromas CIIOCOOHOCTH
ONTHYECKHX HHCTPYMEHTOB. [loHsATHE O TONOTpaduu.

Tema 4. Ilonspusauus cpera

Conmepxanue TeMbl. EcTecTBEHHBII W TONApH30BaHHBIK cBeT. CTeNeHb NOJAPHU3AIMUH.
ITonspuzamus cBera HpPH MPEIOMICHHH M OTpakeHWH. 3akoH bprocrepa. [lomspusanmus mpu
nBoiiHOM nydenpenomiaeHNu. OOBIKHOBEHHBIH W HEOOBIKHOBEHHBIH ny4yu. OmnTuueckas ocCh
kpuctania. [lonspounsl u monsipu3amuoHHBIE MPU3MBL. llonspU3aTOpbl W aHAIU3aTOPHI. 3aKOH
Manroca. IlodyBomHOBBIE W HYETBEPTHBOJIHOBBIE TIUIACTHHKHU. VICKyCCTBEHHas ONTHYECKas
apm3oTpomnusa. OnTHUecKas akTUBHOCTE BemecTBa. Dddekt Dapanmes.

Tema 5. Jlucnepcus cBeTa

Conepxanue TeMbl. 3aTpyAHEHHS B DJIEKTPOMArHUTHOW Teopuu MaxkcBemna. HopwmanbHas wu
aHoManpHas  AguUcuepcur. MeTonsl — HAOMIOOEHWUS  AUCICPCHUH. IIpuzmatuueckuic.
IUPPAKIHOHHBIA CHEKTPHl. DJIEKTPOHHAs Teopws AucIepcuu cBera. llormomenune cBera. 3aKoH
Byrepa. llBeTa Tes U CHEKTPHI NOTJIOLIECHHUS.

Pa3zpen VI. KBanrtoBas ¢u3uka

Tema 1. DeMeHTH KBaHTOBOI ONTHUKHU

Conmepxanue TeMbl. TeruioBoe wm3NydyeHHe. PaBHOBeCHOE W3NMydYeHHE. XapaKTEePUCTUKH
TEIJIOBOTO u3naydeHus. AOcomoTHO depHoe Teno. 3akoH Kwupxroda. 3akon CredanHa-
bonpumana u 3akoH Bwmna. PacmpeneneHue SHEPrum B CHEKTpe aOCOIIOTHO YEPHOTO Teja.
®opmyna  Panmes-/xunca. Yaprpaduoneroas karactpoda. KBanToBas rumoreza u Qopmyna
Ilmanka. Baemuuit ¢potornektpudeckuid 3¢dekT u ero 3akousl. Potonsl. Ddhdext KommrToHa n
ero teopusi. Monens atroma Pesepdopaa. [loctynarer bopa. Atom Bogopoaa.

Tema 2. DneMeHTH KBAaHTOBOW MeEXaHUKH

Conepxxanne Tembl. [mmoresa nme bpoiinsg. DkcrnepuMeHTalbHOE MOATBEPKIACHUE BOJIHOBBIX
cBoiicTB MuKpoudacTun. COOTHONIEHHE HeompeaedeHHoCcTe. BomHoBas ¢yHKIUA, ee cBOWCTBa
u craructudeckuit cMmeica. Hecranumonmapuoe ypaBHenme Ilpenmnrepa. CranmoHapHOe
ypaBHeHue Ilpenunrepa. Yactuma B noTeHUHalbHOM sMe. [lpoxoxaeHue dYacTUIBI 4Yepe3
MOTCHIIMANbHBIN Oapbep. KBaHTOBBI TapMOHHYECKHH ocimuisTop. YpaBHeHue Illpemmurepa
U1 DJEKTpOHa B aToMe Bojaopona. ['maBHoe, opOWTanbHOE W MAarHMTHOE KBAaHTOBBIE YHCIA.
KBanTtoBaHue »HepruM »JEKTpoHa B arome Bojgopoaa. CrekTp aroma Bojopoja. IIpaBuio
otbopa. OpOUTATBbHBIH W MarHUTHBIH MOMEHT 3JIeKTpoHa. COOCTBEHHBIM MEXaHUYCCKHH MOMEHT
uMIysnbca »JiekTpoHa (cnwH). CHOWHOBBIMI MAarHUTHBIE MOMEHT JyekTpoHa. CHHHOBOE W
MarHuTHoe cnuHoBoe KBaHTOBble yucina. OnbiT IlltepHa m I'epnaxa. Ilpunnun 3ampera [laynu.
Ilepuonuueckass  cucTeMa  3JIEMEHTOB Mengaeneea.  IlorimomeHue, CHOHTAHHOE U
UHAyUUpOBaHHOE wu3aydyeHue. Jlazepsl. IlpuHnun npedictBus nazepoB. Kilaccuueckas Teopus
TermioemMkocTu. 3akoH [rononra u Iltu. KBaHToBasi Teopus temnoemMkocTu DWHIITeHa. Teopus
termmoeMkoctu Jleb6as. donousl. bo3oHbE m depmuoHbl. [loHATHE O KBAaHTOBBIX CTATHCTHKAX
boze-Diiamreitna 1 ®epmu-upaxa.

Tema 3. OcHOBH PU3UKH aTOMHOTO SApa W DJIEMEHTAPHBIX YaCTHII.

Copepxanue TeMbl. XapaKTepUCTHKH aTOMHOTO sapa. Moaenu aTOMHOTO sAapa. Macca U dHeprus
CBSI3W sAnpa. 3aKOHBI pamgMOaKTHBHOTO pacmama. Anbda-, 6eTa- W ramma-minydcHue. SaepHbie
peaknuu W 3aKOHBI coxpaHeHus. Peakmus nemenus sgep. Llemnas peaxums geneHus. Peaxnms
CHHTE€3a AaTOMHBIX sgep. llpoGiema ympaBiasgeMBIX TEepMOSIEPHBIX peaknuid. Bunusl
B3aMMOJEUCTBUH ®  KiIacCH(UKAIUs  dIEeMEHTapHBIX  dYacTHIl. MeTOoObl  perucTpamuu
aneMeHTapHbIX yacTull. Kocmuueckue nyun. Hactunsl 1 antuyactuubl. HeliTpuHo.



Conepma}me NPAaKTHYCCKHUX 3aHATHH MO JHCHHUIJINHE

Pazgen I. Mexanuka

Tema 1. KunemaTnka mOoCTyNnaTeIbHOTO JIBHKCHUS

Cogepxxanne TPaKTUUYECKUX 3aHATHH. MarepuanpHas Touka (wactuma). Cumctema oTcUeTa.
NuepuunanbHble cucTeMbl oTcueTa. Paamyc-Bektop. IlpuHnun oTHocuTelnbHOCTH ['anumies.
TpaekTopus. IlocTynatenbHOEe ABUKEHHUE TBEPAOTO Tena.

Tema 2. KunemMaTnka BpamaTeJIbHOTO ABUKCHUS

CopepxaHue MPaKTHYECKUX 3aHATHH. Panmmyc KpuBM3HBI TpaekTopuu. JImHeiiHas CKOPOCTh M
NWHEHHOe ycKopeHHue. TaHreHIHnanbHOe W HOpMalbHOe ycKopeHus. CBA3b MEXIy TUHEHHBIMU U
YIJIOBBIMH KHHEMAaTHYECKUMH BEIMYHMHAMHU.

Tema 3. /[nHaMuKa MOCTYNaTENbHOTO ABHKEHUS

Cogepxxanne mpakTHUYCCKUX 3aHATHHA. [lepBblii 3akoH HpIOTOHA W TOHATHE WHEPIHATBHOU
CHCTEeMBI oTcueTa. Bropoil 3akoH HpOTOHa M NMOHSATHUE CHIBI, MAacChl U HMIIYJbCa. YpPaBHEHUE
JBUKCHUS.

Tema 4. JluHaMuKa BpamaTeIbHOTO IBUKCHUS

ConepxaHue TPakTUYECKUX 3aHATHH. MOMEHT cuibl. MOMEHT uMmIyjiabca. MOMEHT WHEPUHH.
Teopema IllTeiinepa. YpaBHeHHE MOMEHTOB (CBA3b MOMEHTAa HMIIyJbCa C MOMEHTOM CHIIbI).
YpaBHeHHE BpallaTeabHOIO JBUKEHUS TBEPJOro Tela OTHOCUTEIBHO HEMOABUKHOMN OCH.

Tema 5. 3aKoHBI COXpaHEHUS

CopmepxaHue WpPaKTUYECKHX 3aHATHH.  3aKOH COXpaHEHHWS HWMIyJnbca. 3aKOH COXpaHEHHUS
MOMEHTa HMITYJIbCa.

Pazgen I11. OcHOBBI MONEKyIsIpHOUW (GHU3WKH M TEPMOTUHAMUKH

Tema 1. MonekynapHO-KHHETUYECKAs TEOPUS Ia30B

CopepxaHue TPAKTHYECKUX 3aHATUH. OCHOBHBIE IMOJOXEHUSI MOJEKYIIPHO-KHUHETHUECKOM
TEOpHUH BemecTBa. MUKPO- U MAKPOCOCTOSIHUSI CHCTEMEI.

Tema 2. [lepBoe Hawano TEPMOIAMHAMHUKHU

Copepxanne mpakThdeckux 3aHATHH. OCHOBHBIE TEpPMOJAMHAMHYECKHE MOHSATHSA: BHYTPEHHSS
sHeprusa, pabora, Tterora. DOpMYNIHMPOBKH MEPBOr0 Hadalla TEPMOAMHAMHUKH. YpaBHEHHE
MEepBOT0 Hadala TEPMOAMHAMHKHU. TemIoéMKOCTh. 3aBUCHUMOCTh TEIIOEMKOCTH HACATHLHOTO
raza ot Buma mporecca. Popmyna Maiiepa. PabGora, coBepmiaemas ra3oM IpH H30MpoIleccax.
Ontanenus (teroBas GyHKUus). AxmabaTudeckuil mpomecc. TemnoéMKOCTh TBEPABIX Tell.
Pazgea III. DnexTpuuecTBO U MarHeTHU3M

Tema 1. HanmpskeHHOCTH 3JIEKTPUIECKOTO TOJSI B BAKyyMe

Conepxxanue mnpakTHdeckux 3aHATUU. 3akoH Kymona. [loHSTHE 3JI€KTPOCTATHYECKOrO TMOJI.
CunoBele NUHUW (JIMHUW HANPSOKEHHOCTH). [IpWHOMD Cymeprno3umuu 3JIEKTPOCTATHYECKHUX
nosieit. IloTok BekTopa HampsikeHHOcTH. Teopema ['aycca aid 3JE€KTPOCTAaTHUYECKOTO TOJS B
BaKyyMme U e€ cBs3b ¢ 3akoHOM KynoHa.

Tema 2. I[loTeHOUaN 3IEKTPOCTATHUECCKOTO OIS

CopepxaHue MNpakTHUYECKUX 3aHATHH. Pabora cun smextpoctatmdeckoro mons. Lupkynsius
HaIpsSOKEHHOCTH JJIEKTPOCTATHYECKOTO TMOJsA. PoTop HampsKEHHOCTH JIEKTPOCTATHYECKOTO
nonsi. lloTeHmuanpHOCTH (KOHCEPBATHBHOCTBH) dJIEKTpocTaTmdeckoro moisA. Ilorenuwmad.
PaznocTs moTeHnuanoB. CBsA3b MEXAYy MOTEHIMAIOM M HANPSKEHHOCTHIO JIEKTPOCTATHYECKOTO
OJI.



Conep:xanue J1a00paTOPHBIX 3aAHATHIl MO TUCHMUIJIHHE

1 cemecTp

Paszgea 1. MexaHuka

Conepxanue nabopaTopHbIX 3aHsATHH. JlabopatopHas pabGora Ne 1-5 H3ydyeHue AUHAMHKH
BpalllaTeJIbHOrO JBUXEHHS TBepAoro Tena. Jlabopatopuas pabora Ne 1-9 OmnpenenecHue MOIys
CIBUTA METAJJIOB METOJOM KPYTHUIBHBIX KoJieOaHMit

Pa3znen II. OcHOBBI MOJIEKYISIPHON (DHU3UKK U TEPMOIUHAMUKH

Conepxanue JsabopaTopHbix 3aHsatuii. Jlabopartopuas pabora Ne 2-2  OmnpenencHue
ko3¢ punmreHTa BA3KOCTH XHMAKOCTU M uMcia PeliHOJbACa METOJAOM Majarollero B KUIKOCTH
mapukKa

Jlabopatopnas padora Ne 2-3 OmnpenesieHHe CKOPOCTH 3BYyKa B BO3JyXe M IMOKa3aTeys aauabaTsl
BO3JyXa METOJIOM CTOSIY€i BOJIHBI

Jlabopatopuas pabora Ne 2-7 OmnpenesieHue mokaszartens aguadaThl Bo3ayxa metonoM Kiemana-
Hezopma

2 cemecTp

Pazgen III. DnexTpudecTBO U MarHeTU3M

Conepxxanue jgabopaTopHbix 3aHaTHi. JlabopaTtopHas pabota Ne 3-1 M3ydeHue 3JIEKTPUIECKOTO
noJis

Jlabopatopuas pa6ora Ne 3-3 MocCTOBO# MeTOa U3MEpECHUM

Jlabopatopunas pabora Ne 3-8 N3yuenue sBJIEHHE OIJICKTPONPOBOJAHOCTH H OMNpEJCICHUE
YAETBHOTO CONPOTHUBICHHS MeTaila

Pasnea IV. KoneOauus ¥ BOJHEI

Conepxanue JnabopatopHbix  3aHaTud. Jlabopartopnas paborta Ne 4-2  UH3mepeHue
HHAYKTUBHOCTHU KaTYIIKU IO €€ aKTUBHOMY U PCAKTUBHOMY COIIPOTHUBJICHUAM

Jlabopatopuas pabotra Ne 4-4 lcciienoBaHus 3JEKTPUYSCKUX KOJICOAHUH 3BYKOBOM YacTOTHI C
MOMOIIBI0 3JIEKTPOHHOTO ocuuuiorpada

Pazgen V. Ontuka

Conepxanue JsabopaTopHbIX 3aHsATHH. JlabopaTopHas pabora Ne 5-3 OmnpeneneHue IIHUHBI
CBETOBOW BOJIHBI C TOMOIIbIO Koseln HeroToHa

Jlabopatopnas pabGora Ne 5-5 Omnpenenenue JIMHBI CBETOBOW BOJHBI C IOMOIIBIO
IuppakmMOHHON pelIeTKH

Pa3znea VI. KBantoBas ¢usuka

Copepxanue J1ab0paTOPHBIX 3aHITHH.

Jlabopatopnas padora 6-1 Omnpenenenue nocrossiuoit Credana-bonpiMana

JlaGopatopHas pabora 6-2 M3yuenue BHemHero Gotodddexra u BaKyyMHBIX (OTOIIEMEHTOB

5. OHEHOYHBIE CPEACTBA JJIs1 TEKYIHEI'O KOHTPOJIA YCIIEBAEMOCTMU,

MNPOMEXYTOUHOMN ATTECTAIIMH IO UTOI'AM OCBOEHUS JUCHUIIJIAHBI

M YYEBHO-METOJUYECKOE OBECHNEYEHUE CAMOCTOSTEJBbHOMW PABOTBHI
CTYAEHTOB

5.1. Tekymuii KOHTPOJb YCIIeBAEMOCTH

BOIIPOCHI JJIs1 MPOBEJEHUSA PEUTUHI-KOHTPOJIA
1 cemecTp

Peiamunz-xonmponp  Nel

1. MexaHuyeckoe IBHKEHHE Kak TMpocreimas ¢opma aBuxeHus wmarepun. Cucrema
otcueta. [Ipunnun otHocutensHocT ['anunes. [IpeoOpazoBanus ['anunes. Pamguyc-BexTop.

2. MarepuanbHas Touka (wyacTtuna). TpaexkTopus. Pamuyc KpUBU3HBI TpPAEKTOPHUH.
JIuneiliHas ckOpOCTh U NUHENHHOE yckopeHue. IlocTynarenbHoe ABUKEHUE TBEPAOTO TEa.

3. TanreHuuaidpHO€ W HOpPMalibHOE YyCKOpeHHsA. CBiI3b MEXAy JHUHEHHBIMH U YTJIOBBIMHU
KHMHEMAaTHYC€CKUMHU BCIWYHNHaAMHU.



4. IlepBeiit 3akoH Hbl0TOHAa M MOHATHE HMHEPIUAIBHOW CHCTEMBI oTcuera. BTopoil 3akoH
HrroTOHA 1 MOHATHE CHIIBI, MACChl U UMIIyJbca. Y paBHEHUE ABUKEHUS. TpeTuil 3akoH HproToHa
U TIpeaesbl ero MPpUMEeHUMOCTH.

5. HeuHepuuaidbHble CHCTEMBI OTCUYeTa. AOCONIOTHBIE M OTHOCUTEJIbHBIE CKOPOCTH W
yckopenue. CUIIBI HHEPIIUU.

6. Cuctema matepuanbHbIXx Todek. LleHTp mHepumm (ueHTp Macc). Teopema O ABHKEHHHU
HEHTpa WHEPIHH.

7. IlousTue abCONIOTHO TBEPAOro Teina. MOMEHT UHEPIUHU TeJa.

8. Teopema IllTeitnepa.

9. MomeHT cunapl. MoOMEHT wuMIyjJbca. YpaBHEHHE MOMEHTOB. YpaBHEHHE
BpaIlaTeIbHOTO JBUKEHUS TBEPAOTO Teja OTHOCUTEIHbHO HEMOABHIXHOU OCH.

10. T'upockonuyeckuit 3pdpexr. CBOOOIHBIC OCH.

11. 3akoH coxpaHeHHUs UMIyJbca U TpeTUH 3akoH HrloToHA.

12. 3ak0OH cOXpaHEHUS MOMEHTa MUMITyJIbCa.

13. PaboTa u sHeprusi B MexaHUKe. DHEPIrHusi KHHeTUYeCKas U MOTeHIMaIbHas.

14. TTonsTue cunoBoro noiyisd. CBA3b MEXy MOTEHIIMAIBHOI YHEpTUel U CHUIION.

15. 3akoH coxpaHEeHUs MEXaHWYECKOH >HEpTHH.

16. KoncepBaTuBHBIE W HEKOHCEpBaTHBHBIE cHiIbl. KoHcepBaTHBHas M JUCCUMATHBHAs
CHCTEMBI.

17. 3agaun MeXaHUKHU XUIKOCTEH W ra3oB.

18. YpaBHeHuEe Hepa3peIBHOCTH. Y paBHeHUE bepHym.

Peitmunz-xonmpono N2

1. [lonsTue wuaeanbHOro Tra3a. MOJIEKYJISIPHO-KHHETHYECKOE TOJKOBAHHE TEMIIEPATYPHI.
MaxkpocKonu4eckue mapaMeTpbl CUCTEMBI.

2. BwuyrpenHsas odHeprus ujaeanbHOro rasa. Ywucio cremeHed cBoOOAB. 3aKOH
paBHOpacHpeeNeHuss YHEPTUu.

3. JlaBneHue Traza ¢ TOYKHM 3PEHUS MOJEKYIspHO-KMHEeTHYecKod Teopun. OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOW TEOpHH.

4. YpaBHEeHHE COCTOSIHUS HIealbHOro rasza (ypasHenue Kiameiipona - Meunaeneena).

5. JluHAaMHUUYECKHE U CTATHCTHYECKHE 3aKOHOMEPHOCTU B ¢u3uke. CTaTUCTUUECKUI METO]
ucciaenoBaHusi cucTeMsbl. [loHsATHE 0 QYHKIMU pacTlpeneleHus .

6. ®aszoBoe mpoctpaHcTBOo. Pa3oBas Touka, QaszoBas sduelika. CTaTUCTHYECKOE
yCpenHeHHe.

7. Pacnpenenenue MakcBenna. CpeHHEe CKOPOCTH MOJIEKYI.

8. bapomerpuueckas popmyna. Pacnpenencuue boisinmana.

9. Pacipenenenne MakcBemna - bonpimaHa.
Peiimunz-xonmpono  Ne3

10. YpaBuenue Ban-mpep-Baansca. M30TepMbl peanbHBIX T'a30B.

11. MeTtactabunpHoe cocTossHuE. KpuUTHUECKOe COCTOsSIHUE.

12. BHyTpeHHsq 3Heprusa peajbHOTO Ta3a.

13. XapakTepucTUKa XUIKOTO COCTOSHHS. BIMXHUN TOPSAIOK.

14. IloBepxHOoCcTHOE HaTs)keHHe. CHIIBl, BO3HUKAIOIINE Ha KPUBOIM MOBEPXHOCTH XKUAKOCTH.
®opwmyna Jlanmaca. CMauyuBaHWE W KaWJUISPHBIE SBIICHUS.

15. IloHsiTHE CTONKHOBEHHSA. YIPYroe U HEyNpyroe CTOJKHOBEHHUS.

16. IlpunenpHoe paccrosHue. OddexTuBHOE cedyeHue paccesHus. CpeaHss JIMHA
cBOOOJIHOTO Tpobera.

17. OcHOBHBIE TepMOJHMHAMHUYECKHE TOHSTHUSA: BHYTPEHHSs JHeprus, padora, TemyioTa.
YpaBHEHUE MEPBOTO Hayajia TEPMOJUHAMHUKH.

18. 3aBucuMMOCTh TEIJIOEMKOCTH WJACAIBHOTO Ta3a OT BHUJa mpomecca. Paborta,
coBepIIaeMasi ra3oM IpH HU30Mpolleccax.

19. AnnabaTuueckui mporiecc.

20. O6patumbie U HeoOpaTUMBIE Mpolecchl. Kpyropoii mpouecc (IUKI).



21. Huxn Kapno u ero KIIJ[ nns naeanpHOTO rasa.

22. IlpuHuun aecTBUS TETJIOBOTO JABUTrATENS U XOJOJAUIBHOW MAallUHBI.

23. OHTponus. 3aKOH BO3pacTaHUsA dHTPOIHUH.

2 ceMecTp
Peiimunz-xonmpono Nl

1. 3akon Kynona. HampskeHHOCTh  3iekTpocTaTudyeckoro  mong.  [lonstue
3JEKTPOCTaTUYECKOTOo nojs. [IpuHIUN cynepno3uium dIEKTPUUYECKUX MOJEH.

2. Tlotok HampsixeHHOCTH. Teopema ["aycca ays 3J€KTpOCTaTUUECKOTO TOJISI B BaAKyyMe.

3. Ilpumenenue TeopeMsl ['aycca a1 pacdera mojeu.

4. Pabora cunm  3nekTpocTaTHdeckoro  mois.  Lupkynsuus — HampsSKEHHOCTH
3JIEKTPOCTATUYECKOTO MOJIS.

5. llorenuunan. Pa3HocTs moTeHnuanoB. CBsA3b MEXAY NMOTEHUHUAJIOM M HaNpsS)KEHHOCTHIO
3JIEKTPOCTATUYECKOTO MOJIS.

6. CBoOonHbIE M CBsSI3aHHBIE 3apslIbl B BemlecTBE. THOB AMAJIEKTPUKOB. HWoHHas,
3JIEKTPOHHAS U OPHEHTAIMOHHAs MOJSPU3ALUU.

7. DNEeKTPOEMKOCTh YEIUHEHHOTO MPOBOJHUKA, CUCTEMBI MPOBOJHUKOB U KOHJAEHCATOPA.

8. DOHeprug 3apsSKEHHBIX YEAWHEHHOIO TMPOBOJHHKA, CHUCTEMBI MNPOBOJHUKOB H
KOHJIEHCATOpa. DHEPrus dJeKTpuueckoro moiga. OO0beMHas MIOTHOCTh YHEPTUH BJEKTPUUECKOTO
MOJIS.

9. XapakTepuUCTUKH »HJIEKTPUUYECKOTO TMOJsI M YCIOBHSA €ro cyliecTBoBaHUS. Pa3HocTh
MOTEHIUAJIOB, 3JIEKTPOJBUKYIIAs CUJIa, HANPSKEHUE.

10. 3akon Amnepa. MaruutHas uHayknus. 3akoH buo - Capapa. IloHsiTue MarHuTHOTO
nos. IlpuHuun cynepno3ulyu MarHUTHBIX Mojieil. MarHuTHBIM MOMEHT.

11. MarautHoe nosie NpSAMOJIUHENHOTO U KPYTrOBOT'O TOKOB.

12. JIBmkeHne 3apsOKeHHBIX YacCTHUIl B DJIEKTPUUYECKUX M MATHUTHBIX MOJSX.

13. 3aKOH MOJHOTO TOKa JJIs MarHUTHOrO MOJA B BewiecTBe. HampsKeHHOCTh MarHUTHOTO
nojis. MarauTHass IpoOHULIAEMOCTh cpellbl. MHAYKIUS MarHUTHOTO MOJIA B BEIECTBE.

14. Omwir ®apanes. Maruutaeii  notok. JJC wuHayknuu. OCHOBHOM  3aKOH
3JeKTpOMarHuTHOW MHAyKuuu. IIpaBuno Jlenua.

15. CamouHaykuusi W B3aUMOMHAYKUMSA. WMHAYKTUBHOCT, M B3aWMHasi WHIYKTHBHOCTD.
Toxu pa3MbIKaHUsI U 3aMbIKaHUSI.

Peiimunz-xonmpono  No2

I. CBobGonHble U BBIHYXACHHBIE KosieOaHus. ['apMoOHMUEeCcKre MEXaHHYeCKHe KojeOaHus H
NX XapaKTEPUCTUKHU.

2. DHeprusi TapMOHHYECKUX MeXaHW4YecKux koiebOanuii. [loHsATHE O TapMOHHYECKOM U
AHTAPMOHHUYECKOM OCHUJIISATOpE.

3. CnoxeHne OJMHAKOBO HANpaBJICHHBIX TAPMOHUYECKHUX KojieOaHui. bueHus.

4. CnoxeHHe B3aMMHO TMEPNECHAUKYISIPHBIX TapMOHHUYECKUX KoyieOaHui. Ouryps
Juccaxy.

5. 3aryxaromue MexaHudeckue Komnebanus. Yacrtora, KodpduuMEHT 3aTyXaHUS,
norapuMUYECKUH JEKPEeMEHT 3aTyXaHHs MEeXaHHYeCKUX KoJieOaHUuH.

6. BriHyxJIeHHbIe MeXaHWUYEcKHE KoyebaHusa. AMIIUTyJa ¥ ¢a3a Npu BBIHYXKJACHHBIX
MEXaHHUYECKHX KOIeOaHUsIX.

7. Mexanunueckuii pe3oHaHc. Pe3onancHbie KpuBble. CoOOTHOUIEHHS MeEXIAy ¢a3amu
BBIHYKJAIOIIEN CUJIBI U CKOPOCTH MPHU MEXAHUYECKOM pPE30HAHCE.

8. Mexanusm oO0Opa3oBaHHS MEXaHHMYECKMX BOJH B ynpyroi cpene. IIpomonbHbie u
MonepevyHble BOJHBI. BOJHOBOE ypaBHEHHME W €ro pemieHue. ['apMOHMYEcKHE BOJHBI U HUX
XapaKTEePUCTHUKH.

9. ®a3oBasg CKOpPOCTh U JHUCIHEepcusa BOIH. BoaHOBON makeT u rpymnmnoBas CKOpPOCTb.

10. ITonsitue o xorepeHTHOCTH. MHTepdepenuns BonH. CTosiune BOJIHBI.

II. KonebatenvHblli KOHTYp. [‘apMoHMYecKHe »dIEKTPOMArHUTHBIE KOJeOaHUS H HX
XapaKTEepUCTHKH.



12. 3aryxaromue O3JIeKTpOMarHuTHele KojeOaHus. Yactora, KOdPQPUIMEHT 3aTyxaHUf,
norapuMHUECKH JEKPEMEHT 3aTyXaHWs »JJIEKTPOMAarHUTHBIX Koiebanuii. 1oOpoTHOCTH
K0JIeOaTEeIbHOTO KOHTYpA.

13. BeIHYXIEHHBIC 3JICKTPOMAarHUTHbIC KoJeOaHus. AMmiautyaa u ¢a3a BBIHYKICHHBIX
AJIEKTPOMATHUTHBIX KOJIeOaHHA.

14. ®apaneeBckas U MaKCBEJIJIOBCKas TPAKTOBKHU SIBJICHUS 3JIEKTPOMAarHUTHOM HHIYKIIWU.
Tok cMemeHus.

15. Cuctema ypaBHeHUH Makcpenna. DJIEKTPOMAarHUTHOE IOJIE.

16. BonmHoBOe ypaBHEHHE IS 3JIEKTPOMAarHUTHOTO ToJds U ero pemeHue. CKOPOCTh
pacupoCTpaHeHHUs JIEKTPOMArHUTHBIX BOJH B CpeJax.

17. OcHOBHBIE CBOWCTBAa DJJEKTPOMArHUTHBIX BOJH. OHEPrus MU TOTOK DHEPTHH
3JIEKTPOMAarHuTHBIX BONH. BekTop IlofiHTHHTra. UMIyJbC 3J€KTPOMArHUTHOTO IOJS.
Peiamunz-xonmpono  No3

1. DaexTpomarHuTHas mnpuponaa cBera. llpuanun IroiireHca. 3aKOHB OTpPaXEHUS U
npenoMiieHusa. AOGCOTIOTHBIA M OTHOCUTENbHBIN NOKa3aTenu npenomieHusd. [loaHoe BHyTpeHHee
oTpaxkenue. CBETOBOIIBI.

2. KorepeHTHOCTh U MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. BpeMeHHass KOT€peHTHOCTH.
BpeMst 1 nimHa KOTEPEHTHOCTH.

3. Ontuueckas mimHa mytd. Ontudeckas pasHOCTh Xona. Pacuer mHTepdepeHUHOHHOMH
KapTUHBI OT JIBYX KOT€PEHTHBIX UCTOUYHHKOB.

4. Ilomocsl paBHOM TOJUIWHBI U PAaBHOTO HAaKJIOHA.

5. IIpocTpaHCTBEHHAsT KOTE€PEHTHOCTh. Paanyc KOrepeHTHOCTH.

6. Ilpunmun [roiirenca - @penens. Meton 3o @penens. IlpsamonuHeiinoe
pacnpoctpanenue ceera. Judpaknus Openenss Ha KPyrioM OTBEPCTUU H JIUCKE.

7. Audpakuus @payHrodepa or 06CKOHEUHO AJTUHHON MPSAMOU MIEIH.

8. Audpakuus dpaynrodepa Ha OJHOMEPHOW AUPPAKIIMOHHOW pEIIETKE.

5.2. IlpomexkyTouyHasi aTTecTAlMs IO UTOTaM OCBOCHUS NUCIIUIIIHHBI (IK3aMEH)

Bomnpocs! k 3x3ameny (1 cemectp)

1. MexaHuuyeckoe JBM)XEHHWE Kak Ipocreimas ¢opma aBuxeHus wMarepun. CHcTema
orcyeta. [Ipunnun otHocuTenbHocTu [anunes. [IpeoOpa3oBanus ['anunes. Paguyc-BekTop.

2. MarepuanbHas Touka (4yactuna). TpaexkTopus. Paauyc KpuUBU3HBI TpPAaeKTOPHUH.
JIuneiiHas ckOpoCTh M JNHMHEWHOE yckopeHHe. IlocTynarenbHoe NBUXKEHUE TBEPAOTrO TEJA.

3. TaHreHuuanbHOE€ M HOpPMajibHOE ycKopeHHs. CBA3b MEXAY JHUHEHHBIMH M YTJIOBBIMH
KUHEMaTHYeCKUMHU BEJIWYUHAMH.

4. Ilepsoiit 3akoH Hbl0TOHAa M MOHATHE WHEPIUANBHOM CHCTEMBI OTcueTa. BTopoil 3akoH
Hpr0TOHA M NOHSATHE CUJIBI, MACCHl U UMIyJbCa. YpaBHEHHE ABUKEeHHA. Tpetuil 3akoH HproToHa
U TIpesesbl ero MPUMEHUMOCTH.

5. HeuwnepumanpHble CHCTEMBI OTcueTa. AOGCOJNIOTHBIE M OTHOCUTEIbHBIE CKOPOCTH W
yckopenue. Cuiipl HHEPIUH.

6. CuctemMa marepuaidbHbBIX ToueK. LleHTp mHepuum (1eHTp Macc). Teopema o ABMKEHHUH
HEeHTpa MHEpLHH.

7. Ilonsatre abCONOTHO TBEPAOTO Tesia. MOMEHT UHEPIIUU Teha,

8. Teopema Illreiinepa.

9. MomeHT cuibl. MOMEHT uUMITyJbca. Y paBHEHHE MOMEHTOB. YpaBHEHHE BpallaTeIbHOTO
JBUKECHUSA TBEPJOro Teja OTHOCUTEIbHO HEMOJBUXHOW OCH.

10. 3akoH coXpaHEHHS UMITyJbca U TpeTUH 3aKkoH HpioToHa.

11. 3akoH coxpaHEeHHsS MOMEHTa UMITyJbca.

12. PaboTa 1 3Heprust B MEXaHWKe. DHEPrusi KHHETHYECKas U MOTeHIIHAaIbHasl.

13. YpaBHeHUE HEepa3pHIBHOCTH. YpaBHeHUE bepHyim.

14. IlonsTe maeanbHOro Ta3a. MOJIEKYJISIPHO-KUHETHYECKOE TOJKOBAHHE TEMIIEPATYpPHI.
MakpoCKOMHUYECKHE MapaMeTphl CUCTEMBI.



15. BHyTpeHHssi DJHeprusi wujacanbHOro Traza. Yucno creneHed cBOOOABI. 3aKOH
paBHOpacHpeeeHuss dHEpPTUH.

16. JlaBieHnue Ta3za ¢ TOUYKH 3pEHUS MOJEKYISIpHO-KMHETHUYEeCKOoW Teopuu. OCHOBHOE
ypaBHEHHE MOJIEKYJISIpPHO-KUHETUYECKON TEOpHH.

17. YpaBHeHUE COCTOSHUS HAeanbHOTO ra3a (ypaBHeHue Knameiipona - Menneneena).

18. luHaMHUeCcCKHe U CTaTHCTUYECKUE 3aKOHOMEpPHOCTH B (u3uke. CTAaTUCTUUYECKUI METO[
ucciuenoBaHusi cucteMsbl. [loHATHE 0 QYHKIUU pacnpeneeHus.

19. Pacnpenenenne MakcBenna. CpeiHHE CKOPOCTH MOJICKYJI.

20. bBapometpuueckast popmyna. Pacnpenenenue bonbumana.

21. YpaBuenue Ban-nep-Baanbca. M30TepMbl peanbHbIX I'a3oB.

OcHoBHBIE TEepMOJMHAMHUUYECKHE TOHSATHS: BHYTPEHHSsA OJHeprus, paboTa, Temiora.
VYpaBHEeHUE NEpPBOTrO Hayaja TEPMOJUHAMUKH.

22. 3aBHCUMOCTh TCIUJIOEMKOCTH HJCallbHOTO ra3a oOT Buja mpouecca. Pabora,
coBepIlaeMas ra3oM MpHU U30IpoIecCax.

23. AnuabaTH4eCcKuil mpoiiecce.

24. ObpaTtumbie 1 HeoOpaTuMbie mporecchl. Kpyropoit nponecc (muki).

25. Huxn Kapuo u ero KII/| nns upeanpHOTO rasa.

26. [IpuHIMO OEeCTBUS TEMJIOBOTO JBUTATENS U XOJOAUIBHOU MAaIIWHEI.

27. 3akon Kymona. Hamps:keHHOCTh  3JeKTpocTaThueckoro  mous.  [loHsaTue
3JeKTpocTaTudeckoro nous. [IpuHIKUN cynepno3uLuu dIEKTPUUECKUX MOJEH.

28. [lotok HanpsikeHHOCTH. Teopema I'aycca fist 3€KTPOCTaTUUECKOTO TOJIsI B BaKyyMe.

29. Ilpumenenue TeopeMsl ['aycca mist pacduera mojei.

30. PaGora cum  siekTpocTaTH4Yeckoro  moisA.  Lupkyasous — HampsKeHHOCTH
3JE€KTPOCTATUYECKOTO MOJI.

31. ITorennuan. PazHocTs moTeHnuanoB. CBsA3b MEXAY MOTEHIMAJIOM M HAaNpPSAKEHHOCTHIO
3JE€KTPOCTATUYECKOT'0 MOJIS.

32. CBoOonHbIe ¥ CBs3aHHBIC 3apsibl B BemecTBE. TuNbl IUANEKTPUKOB. MoHHas,
3JEKTPOHHAS U OPHEHTAIMOHHAs MOJSPU3ALUU.

33. llongapuzoBaHHOCTh. [lu3yekTpuyeckas BOCIPUUMYUBOCTD BEHIECTBA U €€ 3aBHUCHUMOCTH
OT TeMIIepaTyphI.

34, Teopema Taycca mas DJJEKTPHYECKOTO TONS B JUIJIEKTPHUKE. OIEKTPUUECKOE
cMeleHue. [luanexTpudyeckas MpoOHULIAEMOCTh cpenbl. Hanps)keHHOCTh 3JIEKTPUYECKOro MoJs B
TUBIIEKTPUKE.

35. PacnpeneneHue 3apsijioB B MPOBOJAHUKE. DIEKTPOCTATHYECKOE MOJE BHYTPU U CHAPYXKU
MPOBOJIHUKA. DJIEKTPOCTAaTHUECKas 3alluTa.

36. DIEKTPOEMKOCTh YEJUHEHHOTO MPOBOJHUKA, CUCTEMBl MPOBOJHUKOB U KOHJACHCATOPA.

37. DOneprus 3apsDKEHHBIX YEAMHEHHOTO IPOBOJAHHKA, CHCTEMBI MPOBOJHHUKOB U
KOHJIeHCcaTopa. JHeprus sJaeKTpudeckoro mois. OO0bemMHas MIOTHOCTh YHEPTHH AJEKTPUUECKOTO
moJs.

Bonpocs! k 5k3ameny (2 cemectp)

38. XapaKTepHUCTUKU DJJIEKTPUUECKOTO MOJsS M YCIOBHUSA €ro cyuiecTBOBaHHA. Pa3HOCTb
MOTEHIMAJIOB, 3JIEKTPOABUKYLIAs CHUJIa, HANPsKEHUE.

39. Knaccuueckas 3JeKTpOHHas TeOpUs  3BJIEKTPONPOBOJMMOCTH  METAJJOB U €€
HEI0CTAaTOYHOCTb.

40. 3akon Ammnepa. MaruutHas uHayknus. 3akoH buo - Caapa. [loHaTHEe MarHUTHOTO MOJIS.
I[IpuHOUD cynepno3uUMy MarHUTHBIX MOJEed. MarHUTHBIA MOMEHT.

41. MarautHoO€ MOJIe IPSIMOJIMHEHHOTO U KPYTOBOT'O TOKOB.

42. lupxyasuus BEKTOpa MarHUTHOM HMHAYKIUHU. 3aKOH TOJHOTO TOKa. MarHutHoe Imoje
JJIMHHOTO COJIEHOUJIa U TOPOHJA.

43. MarauTHoe B3aMMOJI€HCTBHE TOKOB M €IWHUIIA CHJIBI TOKA - aMIIep.

44. JIBuxKeHUe 3apsAKEHHBIX YACTHI[ B DJIEKTPUUECKUX U MArHUTHBIX MOJAX.



45. Ompir  @apanmes. MaruutHeii  motok. OJC  uaayknuu. OCHOBHOW  3aKOH
3JIEKTPOMarHuTHoM mHaykuuu. Ilpasuno Jlenua.

46. CaMOMHAYKIUS U B3aUMOMHIAYKIHA. MHIYKTUBHOCTh U B3aUMHas WHAYKTUBHOCTH. TOKH
pa3sMBIKaHHUS U 3aMbIKaHUS.

47 . DHeprus MarHuTHOTO ToJig. OOBbEMHAS MIOTHOCTh YHEPTHH MAaTHUTHOTO IMOJS.

48. CBoOOIHBIC W BBIHYXKJCHHBIC KoyicOaHus. ['apMOHHWUYeCKHME MEXaHUYECKHE KoJieOaHUs U
X XapaKTepPUCTHKH.

49, DHeprus TapMOHHMYECKHUX MEXaHUYeCKMX KojieOaHui. [loHSATHE O TapMOHHMYECKOM U
AHTaPMOHHUYECKOM OCIUJUISATOpE.

50. CnoxeHue OIMHAKOBO HANpaBICHHBIX TapMOHHYECKUX KoyeOaHui. bueHus.

51. Cnoxxenue B3aMMHO TEPHEHIUKYISIPHBIX TapMOHUYECKUX Konebanuii. durypsr Jluccaxy.

52. 3aryxawmomue MexaHu4yeckue Kkoiebanus. Yacrora, koddUIUMEHT 3aTyxaHuf,
norapuMHUYECKHI IEKPEMEHT 3aTyXaHUsl MEXaHUYeCKHX KOoJeOaHUH.

53. BeiHyXJAcHHBIE MexaHHWUeckue Koyiebanus. Ammnutyna u (a3a TpU BBIHYKICHHBIX
MEXaHHYECKUX KOJICOAHMSX.

54. Mexannueckuii pe3oHaHc. PeszonaHcHble kpuBble. CooTHomeHUs Mexay Qazamu
BBIHY)K/IAIOIIEeN CHJIBI U CKOPOCTH IPU MEXaHMYECKOM PE30HaHCE.

55. Mexanu3sM o0pa3oBaHHS MEXaHHYECKHX BOJH B ymnpyroil cpexne. IlpomonbHble u
nornepevyHble BOJHBL. BoxHOBOe ypaBHEHHE U ero pemeHue. ['apMOHHYECKHE BOJHBI U UX
XapaKTEepUCTUKU.

56. KonebarenbHbli KOHTYp. [apMOHHMYECKHE 3JICKTPOMArHUTHBIC KoJeOaHUs U HX
XapaKTEepUCTUKU.

57. 3aryxawmomme JJIEKTPOMarHuTHble KojeOanusa. Yacrora, kod>QuumeHT 3aTyxaHwus,
norapuMHUUECKUH JEKPEMEHT 3aTyXaHHus JJEKTPOMAarHUTHBIX Koyiebanui. JoOpoTHOCTH
K0JIeOATEIbHOTO KOHTYpA.

58. BbIHYyXIEHHBIE JJIEKTPOMAaTHUTHBIE KojeOaHus. AMNIUTYyAa W (¢a3a BBIHYKICHHBIX
3JEeKTPOMAaTrHUTHBIX KOJieOaHU.

59. dapaneeBckas M MaKCBEJJIOBCKAas TPAKTOBKU SBJIEHHUS JJIEKTPOMATHUTHON HWHAYKIUU.
Tok cMmemieHus.

60. Cuctema ypaBHeHHH Makcpenina. DIeKTPOMarHUTHOE TOJIE.

61. OnexTpomarnutHas mpupona cBeta. [lpunnun [rolreHca. 3akoHB OTpPaXKCHUS U
npenxomiieHusi. AOCONIOTHBIA M OTHOCHTENbHBIN MoKa3arenu npenomiieHus. [lodHoe BHyTpeHHee
orpaxkenue. CBETOBOIBI.

62. KorepeHTHOCTh M MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. BpeMeHHas KOTEpPEHTHOCTD.
BpeMs n muimHa KOTE€pEHTHOCTH.

63. Ontuueckas nanuHa nytH. OnTuyeckas pa3HOCTh Xonaa. Pacuer uHTep(depeHIMOHHON
KapTUHBI OT JIBYX KOT€PEHTHBIX UCTOUYHHKOB.

64. [Tosocel paBHOW TONIIUHEI U PAaBHOTO HAaKJOHA.

65. Iudppakuus dpayHrodepa Ha OJHOMEPHOU NUPPAKIIMOHHON pelIeTKe.

66. EcrecTBeHHBIN U monspu30BaHHBIN cBeT. [longpusanus mpu OTpaKeHUHM U MPEITOMIICHUU.
3akon bproctepa.

67. llonspuszamus npu IBOWHOM JydernpernoMyieHHH. OOBIKHOBEHHBIH W HEOOBIKHOBCHHBIHM
ayun. OnTuueckas ock kpuctania. [lonxspuszannonusie npu3mel. 3akoH Mairoca.

68. TermmoBoe M3MYYCHUE M €0 XapaKTEPUCTUKU. 3aKOHBI TEIJIOBOTO H3JIYyUCHHS.

69. ®opmynbsl Panesa-Jlxunca u Ilnanka nns TemnoBoro wusnydeHus. CHEKTp HU3IydeHUS

a0COJIFOTHO YEéPHOTO TeJa.

70. Buemuuii ¢orodpdhext u ero 3akoHB. YpaBHEHUE OWHIITEHHA IS BHEUIHETO

dborosddexra.

71. Macca u umnynbc portoHa. [laBjieHue CBeTa.

72. Doddext KomnroHa M ero HHTEpHpeTalHss B CBETE KBAHTOBBIX NPEACTABICHUU O

MpUpOJE HU3TyUESHHUS.



73. Mopenu atoma Tomcona u Pesepdopna u ux mporuBopeuus. [loctymater bopa. Crnektp
aToMa BOJOpOJa.

74. bopoBckas Teopus crpoeHus atoma. OnbiTel @panka u ['epia.

75. Tumotre3a ne bpoins. OxcnepuMeHTadbHBIE MOATBEPKICHUS BOJIHOBBIX CBOWCTB
MHKPOYACTHII.

76. Ilpunnun u cooTHomeHUs HeompenenéHnoctei ['eizendepra.

77. BonHoBas ¢QyHkuus u e€ cratucTuueckuid cmpici. OO6mee ypaBHenue lllpemunrepa.
VYpaBHenue llIpenunrepa nisd cTallMOHAPHBIX COCTOSIHUM.

78. AToMm BOAOpOJa B KBAHTOBOW MEXaHHKE.

79. Ksanrossie uncna. Ilpasuna oT6opa.

80. Ipunuwun Ilaynu. Pacnpenenenue 37€KTPOHOB MO IHEPTETUUYECKHM yPOBHSAM aToMa.

81. Cocras, 3apsaa u pa3Mep aTOMHOTO sipa.

82. JledekT mMacchl U SHEPTUS CBSI3M aTOMHOTO slpa.

83. Mogenu aTOMHOTO A7apa. SInepHble CHUIIBL.

84. PanuoakTHBHOE M3Iy4YEHUE M €r0 BUIHIL.

85. 3akoH paamoakTHUBHOTrO pacmazna. I[IpaBuia cMemnieHus.

86. SnmepHble peakmuu M UX THUIIHI.

5.3. CamocTosiTenbHass padoTra odyuyaromerocs.

® paGOTa C JICKOMOHHBIM MAaT€pHaJIOM KaK IO KOHCICKTaM, JIUTEpaType€, TaK H
SJICKTPOHHBIM HCTOYHUKOM I/IH(1)OpMaI_[I/II/I

® BBIITOJTHCHHUEC JOMAIIHETO 3aJaHuA W MMOATOTOBKA K peﬁTI/IHF-KOHTPOHHM

® OJid  KOHTPOJIA paGOTI)I CTYACHTOB, a TaKXC A CTUMYJIUPOBaAHUA CHUCTEMATUYCCKOI'O

U3ydeHUsT Kypca (QU3MKH B TEUCHHE CEMECTpa MPEeAyCMOTPEHBI PEHTHHI-KOHTponu. OHU
MPOBOJATCS B MUCHbMEHHOH hopme

. JUTSL KOHTPOJISI 3HAHUHM CTYIEHTOB MpOBOAUTCS dKk3aMmeH (1 u 2 cemecTpsl)

[MIpumepnsble TeMbI pedepaTUBHBIX paboT
1 cemecTp
1. ®u3uka - Hayka MO3HAHUS MHUpA.
2. IlpocTpaHCTBO U BpeMs B (U3HKE.
3. UepHsie apipel BO BceneHHOI.
4. Yyenue K.O. Iluonkosckoro.
5. MoaenupoBaHHue MpoIecca pacnpoCTpaHEHUs yJapHOM BOJHBI IPH B3PHIBaX B Pa3lUYHBIX
cpenax.
6. KuHeTnKa U TepMOJUHAMHUKA OUOJOTHYECKHUX MPOIECCOB.
7. Topsinok n Gecrnopsiiok B MUpE OONBIIUX MOJICKYI.
8. DKcmepuMeHTalbHbIE HCCIENOBAaHMUS JJEKTPOMArHUTHOro moiag 3eMid B oliacTu
CBEPXHU3KUX YacCTOT.
9. lllapoBast MOMHUS U €€ MPUPOIA.
10. MarauTtHoe moye 3eMIIHu.
11. MonHus u e€ mpuposa.
2 ceMmecTp
12.  DnexTpU4ecTBO B )KUBBIX OpraHU3Max.
13.  DiexTpu4ecTBO B aTMocdepe.
14. JlazepHO-MHAYIMPOBAHHBIE THAPOJUHAMHYECKHE BOJIHBI.
15. ®dusuyeckue METOABl PErucTpalUU 3E€MJIETPACCHUH.
16. IlpumeHeHUEe yIbTpa3BYKa B HHTPOCKOIHUH.
17. bBuorpadpus A.C. Ilonosa.



18. BOJIOKOHHO-ONITUYECKHE THPOCKOIIHI.
19. Comnre.

20. Kocmomorudeckoe KpacHOE CMEIICHHE.

Cnucok MoXxeT ObITh 3HAYUTENbHO pacmupeH. Temy pedeparTa CTYyACHTH COTJACYIOT C

npenoagaBaTejieM.

@OHJ  OUEHOYHBIX  CpPEACTB (®OM)  pns

MpOBCACHUA aTTeCTaluu YPOBHA

COpMUPOBAHHOCTH KOMIICTCHIIUNA OOYYAIOMIUXCI O AUCIUIUIMHE O(GOPMISIETCS OTACAbHBIM

JOKYMEHTOM.

6. VYAEBHO-METOJUYECKOE U HHO®OPMAIIMOHHOE OBECNEYEHUE
JUCLUILJIUHBI

6JI. KnuroooecneyeHHOCTh

HaumeHoBaHMe nuTepaTypsl: aBTOp, Ha3BaHUE, BUJ
U3J1aHUS, U3AaTENIbCTBO

T'on
U30aHU
s

KHUT'OOBECIIEUHEHHOCTb

Hanuuue B 3neKTpoHHOM
kataiore ObC

OcHoBHas nuTeparypa

1. Kyanmm, Augaexcanap AuaekceeBud. Duzuka
METOANYECKHE yKa3aHUs K TEOPETHYECKOMY MaTepuainy,
MpPaKTUYECKUM  3aHSATHSIM W 3aJaHUAM, TecTaMm,
KOMILIEKCY J1abopaTopHBIX paboT Aas  CTYICHTOB
OUCTaHIMOHHOU ¢Gopmbl oOyuenus / A. A. Kynwmm, JI.
B. TI'pynckas ; BiaguMupckuii TrocyaapCTBEHHBIN
yHUBEpCUTET HMeHH Ajnekcanapa [puropeeBuua u
Huxonas ['puropseBuua CroneroBeix (Bal'V), Kadenpa
oO1eit u npuknaaHoi ¢usuku ; nmox pexn. A. A. Kynumia
.— Brnamumup : Biagumupckuili TrocyIapCTBEHHBII
yHUBEpCUTET UMeHM Anekcanapa [puropeeBuua u
Huxonasa I'puropseBuua CronertoBbsix (Bal'y), 2013 .—
214 c¢. : un., Tabn. — Mmeercs 3JIeKTpOHHAS BEPCUS .—
Bubnuorp.: c. 211-212.

2013

http ://e. Hb .vlsu.ru: 8 O/handle/123
456789/2624

2. MeTtoauueckoe mocobue sl CaMOCTOATENbHOMN
pabotsl o ¢usuke / aBT.-cocT.: A.A. Kynum, JI.B.
®ypos; Bnagum. roc. yH-T um. A.I'. u H.T'.
CroneroBrix,- Bnagumup: Uzn-so Bal'y, 2017.- 128 c.
ISBN 978-5-9984-0822-9— MNmeercs 3JeKTpOHHAL
Bepcust .— bubmmorp.: c. 242.

2017

3. AHTOHOBA, M.A. OU3UKA. MexaHHKa.
MounekynspHas dusuka. TepmonuHamuka.
ONEeKTPUUYECTBO. MarueTusm. Mexanuueckue
KoneOaHus W BOJIHBEL. BonHoBas onrtuka: ydyeOHOE
nocobue/ M.A. AnrtonoBa. F0.K. Kokypuna; Bragum.
roc. yu-T uMm. A.I'. u H.I'. CroneroBeix. - Bnagumup:
U3n-Bo Bal'y, 2017 ISBN 978-5-9984-0776-5

2017

4 ®ypoB, Jleonna BukTopoBMY. OJIEKTPHUUECTBO U
MarsHeTusM: yueOHoe mocobue /JI. B. ®ypos ; Bnagum.
roc. yH-T uM. A. I'. u H. I'. CroneToBsix.— Bnagumup
:Un-Bo Bal'y, 2021 .— 148 c. uMeercs dIEKTpOHHAA
Bepcus. -ISBN 978-5-9984-1454-1.

2021




JononnuTtenpHas auTeparypa

1. T'aakuu, Apkaauii ®exopoBuu. Jlexunu no dpusuke
B 4 4. : [yueOHoe mocobue] / A. ®. Tankun ;
Brnagumupckuii roCcy1apCTBEHHBIN YHUBEPCUTET
(Bal'y).— Brnagumup : Brnangumupckuii
rocynapcTBeHHbIit yHuBepcuret (Bnl'Y), 2004-2007.

2004 -
2007

http://e.lib.vIsu.ru:80/handle/123
456789/469

2. YeproB A.I'. 3amaunuk mno ¢usuke: VYdeOHOE
nocobue ang Bry3oB / A. I'. Ueptos, A. A. BopoOnes. -
8-¢ m3nm., mepepab. WU mom. - M. : ®usmarmur, 2007. -
640 c. : ui., Tada. - ISBN 5-94052-098-7.

2007

3. ®ypos, Jleonua BukrtopoBuu. OCHOBHI
TEXHHYECKON (DM3UKHU: TEOPHs, 3aJaud, TECTHI: yueo,-
npakT. nocobue / aBT.-coct. JI.B. ®ypor; Binagum. roc.
yH-T uM. A.I'. u H.I'. CtoneroBeix.- Bnagumup: U3a-Bo
Bnal'Y, 2021,- 208 ¢. (12,09 ni.).

ISBN 978-5-9984-1409-1

2021

4. Caseabes M.B. Kypc oOmeill ¢uzuku : yuebOHOe
nocobue mis BTy30B: B 3 1. / U. B. CaBenseB. - 7-e
u3a., crepeorun. - CII6.: Jlawe, 2007 - (Jlyumwue
kinaccuueckue yueOHuku) (Knaccuueckas yueOHas
autepatypa mo ¢usuke) (YueOHHMKM JJIsI  BY30B.
CrnenuansHas nuteparypa). - ISBN 978-5-8114-0629-
6.

2007

5. ®yposB, Jleonna BukropoBuu. YueOHOe mocobue K
npakTU4eckuM paboram mo ¢usuke / aBT.-coct. JI.B.
®ypoB; Bmagum. roc. yH-T wuMm. A.JI. u H.I.
CronetoBsix.- Bnamumup: U3zn-so Bal'y, 2019,- 140 c.

(8,14 n.n.). ISBN 978-5-9984-1030-7

2019

6.2. Ilepuoauyeckne M3AaHUMA

KTD (OKypuan Texnuueckoit ¢husmku). DieKTpoHHast Bepcus hup://journals.ioffe.ru/itf/

6.3. UuTepHeT - pecypchl

1. http://genphys.phvs.nisu.ru

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCLHUIIJINHBI

Jns  peanusanuu AUCIUIUIUHBL  (QU3MKA HMEIOTCS

CII€uaJIbHBIC TOMCIICHUA I

MMpoOBCACHUSA 3aHATHHI JJCKIOMOHHOTO THIIA, 3aHATHH MNpaKTUYCCKOT0 THIIA, TPYHNHOOBBIX H

WHIMBUAYAJIbHBIX KOHCYJIbTAlUH, TEKYIIETO KOHTPOJS M MPOMEXYTOUYHOW aTTECTallHH, a TaKXKe
MOMEINIEHHsI Il  CaMOCTOsATeNbHOM paborel. JlaGopaTopHbie pabOThl TPOBOAATCA B
nabopaTopHusX MEXaHUKH W MOJEKyJspHoi ¢u3uku(428, 429), snekrpomarnetrusma (425, 426),
onTUKHU (422, 424).

[TepeyeHbp HWCMONB3yeMOTO JIMIIEH3UOHHOTO IMPOTPAMMHOr0 oOOecrmedyeHus: makeT oQUCHBIX
nporpamm Microsoft Office, Microsoft Open Licence - 61248656


http://e.lib.vlsu.ru:80/handle/123
http://genphys.phvs.nisu.ru
http://www.e-science.ru/physics

Pabouyio nmporpammy coctaBun ®@ypos JI.B.mpodeccop kadp. Oulld
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