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1. HEJHW OCBOEHUSA JUCUHHUIIJIMHBI

Heasimu  ocBoeHust Aucuunauuel  «Dus3uka» spisercss oOecnevenue Oyaymiero
crenuaaMcTa Hay4yHol (Qu3udeckoil 0a3oil, Ha KOTOpPOH B BhICIIEH TEXHUYECKOH UIKOJIEC
CTPOHUTCH oﬁmem;}l{enepﬂas{ H CricuupajibHas 1noJAroToBKa. HOC.‘-[(:‘LIOBaTl?J'[bHOG H3YUCHHC ('l)H'%I/I[{I/l
BbipabaThiBaeT creuuPUUecKHii  METOJ MBIIUIEHUS, (U3NMYECKYI0 HHTYHIHIO, KOTOpbIC
0Ka3bIBalOTCA BeCbMa IUJIOJOTBOPHBIMH H B JIPYIHX HayKax. C]’]t’.‘ILHB.TIHCTb}, IMOJIYYHBIIHE
HIHPOKOE (t)HBHKO-Ma'l*eMaTH‘lCCKOt‘ 06pa3OBaHHC, MOI'YT CaMOCTOATEC/IbLHO 0OCBauBaTh HOBBIC
TeXHUYeCKHUe HampamleHHs, yCHemHo padoTaTh B HHX, JICFKO MEPEXOAUTH OT PelICHUs OJHHX
3ajau K JPYruM, UCKaTh HECTAHIAPTHBIC W HETPAJUIHMOHHbLIE MYTH, YTO OCOOCHHO BaXKHO JUIs
npogeccuoHaIbHON MOOHIIBHOCTH CIICIIHAIIMCTOB B YC/IOBUAX YCKOPEHHOI'O Pa3BUTHS TEXHHKH.

3ajaun Kypca pU3NKu:

e TeopeTHYecKas MOArOTOBKA B 001acTH (U3MKH, M03BOJIAIOMIAs DYy UMM HHKEHEpam
OPMEHTHPOBATLCS B MOTOKE HAYYHOH M TeXHHuecKoH MHQopmaumun 1 odecrieuuBaiolas UM
BO3MOJKHOCTb MCIOJIb30BAHUS HOBBIX (PU3HUCCKUX NMPUHIMIOB B TeX 00J1aCTAX, B KOTOPLIX OHH
CIICHHATU3HPYIOTCH

e (GOpMHPOBAHUE HAYYHOTO MBIILICHHs, B YACTHOCTH MPABUIbLHOTO MOHUMAHUA TPAHHIL
MPUMEHUMOCTH PA3]IMYHBIX (PU3HMUECKHX MOHSATHH, 3aKOHOB, TCOPHH W YMCHHsA OLEHMBATH
CTENEHb JIOCTOBEPHOCTH Pe3yIbTATOB, MOJYYEHHBIX C TOMOLIBIO JKCHEPUMEHTANBHBIX HIIH
MaTeMaTH4YeCKHX METO/J10B HCCIICIOBAHHA,

e BLIPabOTKA MPHEMOB W HABBIKOB PELICHHI KOHKPETHBIX 3a7a4 W3 pasHbIX oOJacTed
(bHBHl(PI, [MOMOIatoIux CTYIACHTAM B ,E[a.."[bHEFILIJSM pelaThb HHKCHEPHBIC 3a1a49H.

e 03HAKOMJICHHE CTY/IEHTOB C COBPEMEHHOI Hay4HOil anmapaTypoii u BelpadOTKa y HHUX
HAYAJILHBIX HABBIKOB ITPOBEJCHHMS SKCIIEPUMEHTAILHBIX HAYYHBIX MCCJIEIO0BAHHI pPa3iMyHbIX
(M3MYECKUX ABICHHH W ONICHKHU MOIPEIIHOCTEN H3MEPEHHIA.

2. MECTO AMCUHUIIZIMHbI B CTPYKTYPE OIIOIT BO

Baxnas uesb BeicIiero o0Opa3oBaHHUsi — MOJYYHTh HAYyYHOE TPEJICTaBIECHHE O NMPHUPOIE H
MeTojax ee nosHanus. PuizMkKa Kak Beayllas Hayka O IIpHpOJE MIpaeT IJaBHYHO pojib B
JIOCTHKEHHUH TOM LIENH.

[To cBOoEMY cosiepKaHHIO M HAy4HBIM METOJaM MCCIIeI0BaHus (u3MKa SBISCTCSH MOIYYUM
CpeaCcTBOM  00pa30BaTebHOrO M BOCIHMTATEILHOIO — BO3JICHCTBHS, MOMOTas —pasBHTHIO
YMCTBEHHBIX CMOCOOHOCTEH, HOPMHPOBAHHIO HAYYHOTO MHPOBO33PCHHMSA, BOCIUTAHHUIO BOJIM H
XapakTepa 1npH 10CTHKCHHHA [IOCTABJICHHOM LIEIIH.

duszmuka OTHOCHTCS K 0a30BOM 4acTH MporpaMmel. B COBpeMEHHOM €CTECTBO3HAHHH
IIHPOKO MPUMEHSIOTCS MaTeMaTHuecKue MeTo/bl. [l yclelmHoro ocBO€HHs Kypca busznkn
CTY/IEHTaM HeoOXO0MMO 3HATh CJAEAYIOUINE pasjielibl BHICIICH MATEMATHKH! b deperumanbioe
W MHTerpajbHoe ucumcienue, MMddepeHnuaibHpie ypaBHeHHs, aHATUTHYECKYIO FCOMETPHIO U
JUHeHHYI0 anreOpy. pSABl, IEMEHTBl BEKTOPHOTO aHaiu3a, (YHKIUHH KOMIJIEKCHOIO
[IePEMEHHOT0, 2JIeMeHThI TEOPUH BEPOATHOCTEH M MATCMATHUECKOH CTATHCTHKH.



3. KOMIIETEHUUHU OBYYAIOLEIOCs, ®POPMHPYEMBIE B
PE3YJIbTATE OCBOEHUSA JUCHUIIJIMHbBI «DHU3UKA»

[TocnenoBartensioe uzydeHne (Gpu3nukn BhipadaTbiBaeT crieqHGUYECKH METO/1 MbIIILICHHS,
CbHBI*l‘-IGCKY!O HHTYHIHIO, KOTOPbIE OKAa3bIBAKOTCS BEChMa IUIOJIOTBOPHBIMH H B JIPYTHX HayKax.
CI'IELI[/IEUIHC'I'[:], IMOJTYYHUBUIHC LHITHPOKOE Cl)I/I'JI’IKO-MaTCMaTI/l‘-lECKOt‘, 06]'}330B8HH€, MOI'YT
CaMOCTOATE/IbLHO OCBAUBATL HOBBIE TEXHHYCCKHC HAIlpaB/ICHHA, YCIICLIHO paGO'ra'rb B HHX, JIETKO
epexojuTh OT pelleHdss OJHMX 3a4ad K pEIICHHIO JPYIHX, HCKaTb HEeCTaHJapTHBIE H
HETPaAMLMOHHBIE MYTH, YTO OCOOEHHO BaKHO JUIs TNPO(YEecCHOHATLHOH MOOHIIBHOCTH
CHEIMATHCTOB B YCJIOBHAX YCKOPEHHOIO Pa3BHTHS TEXHUKH, KOT/la aMOPTH3alMs JOCTHKEHHTT
KOHKPETHBIX Y3KOCHEUHATLHBIX 3HAHHI IIPOUCXOINT YPEe3BbIYaiHO ObICTPO.

B nponecce 0CBOEHHS JaHHOM ANCUMIUIMHBI CTYIEHT J0/UKEH 001aiarh CleylolnMH
U(’}lt'f(ff\jr'_?hfﬂ_}’;?.’{ bIMUY KOMREMEHYUAMU:
CIOCOOHOCTHIO K camoopranu3aiun 1 camoodpaszosanuio (OK-7)

B pesyabrate OCBOCHHMS JHCHUMIUIMHBI 0OyqarOUMACS JIOJDKEH JEMOHCTPHPOBATH
CIIeIyI0IIMeE Pe3y/IbTaThl 00pa3oBaHus:
1) 3narn:
dynmamMenTaibHble QU3MUECKUE TTOHSITHS, 3AKOHbI, H TEOPHH KJIACCHYECKOH U COBPEMEHHOH
(DM3MKH; YMCITCHHBIC TIOPSIKH BEIMUHH, XapaKTepHbIE /ISl Pa3THUHBIX Pa3/ie/loB GU3HKH!
OCHOBHBIC 3aKOHBI M TIPUHLMIIBI, KOTOPBIM MOIYMHACTCH IOBEJICHHE pasHO0OpasHbIX
(u3MUecKnX MOjIeNie, a TakiKe, BBITEKAIOUME U3 ITHX 3aKOHOB CJICJCTBUSA U BO3MOKHOCTH HX
NpPUMEHEHHUS Ha IPAaKTHKE,
TEOpETHYECKHE METO/IbI TOCTPOCHHS PeLIeHNs Pa3HO00pasHbIX 3a/1a4 10 (U3MKe 1 MCTO/IbI U
IIPUHIMIIBI TOCTAHOBKH SKCIIEPUMEHTOB B (PU3HKE;
OCHOBHBIE METO/IBI KOMITBIOTEPHOH (PU3HKH;
OCHOBHBIE TTPUHIIMIILI CBA3H (U3UKH C IPYTUMH HaAyKaMH;
HCTOPHIO PA3BUTHS (PH3HKH,
BKJIaJl OTEYECTBEHHAIX H 3apyOeKHBIX YHEHBIX B Pa3BUTHE (DU3HKH.
2) ¥MeTh:
onpese/isth o0mme (GOPMBI, 3aKOHOMEPHOCTH, WHCTPYMEHTAILHBIC CPEJICTBA bn3uxn,
MOHATH IOCTABJICHHYIO 3a1auy, (JOPMHUPOBATL PE3YJIbTAT, CAMOCTOSATEIbHO YBHICTh CIIC/ICTBHA
c(OpMYJIMPOBAHHOTO  pe3ybTaTa, paboTaTh B KOMAH/E, MPOBOIMTHL OIKCHEPUMEHTBL [0
3a/laHHBIM METOAMKaM ¢ 00paboTKON U aHAIIM30M HX Pe3y/IbTaTOB .
3) Bianern:
KyJAbTYpOil ~MBIULICHHS, CHOCOOHOCTBIO K  000OLICHHMIO, aHAlU3y, BOCIPHATHIO
uHpOPMALMHK, TOCTAHOBKE [eln M BbIOOpY nyTed e€ JTOCTHXKEHHH, OCHOBHBIMH TMpUEMaMH
00paboTKy 1 NpeJICTaBIeHNs IKCIEPUMEHTAIBHBIX JaHHbIX.



4. CTPYKTYPA U COAEP KAHHUE JHCUHIIJIMHBI(MO/Y.JI5)
OGmias Tpy/10EMKOCTb AUCHHILIMHEL cocTapiasgeT 11 3a4€THRIX ¢MHNIL

(396 yacon).
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Ne Pazgen BKJIIOYAs CAMOCTOATEIBHYIO — YHeOHOH TEKYILEro
n/m  JAHCUMILINHBI padoTy CTYACHTOB H padoThI. ¢ KOHTPOI3L.
(Tema) o TPYI0EMKOCTh(B yacax) npuMeHenuem (Qopma
5 = MHTEPAKTHBHBL [IPOMEKYTOYHO
% ﬁ X METOI0B( B ii aTTecTalnn
2% qacax/ %)

ITOPHBIC

100pa
DA0OTLI
/KP

[Ipakrnueckne
2

Jexmm
3AHATHSA

JI

padoThI
Konrposbiibie
CPC

KII/K

IMEXAHUKA 1
1/50

2
@y

| Kunemaruka 1
I IOC'I'}'I'I aTeJIEHOIO
TIBHARCHHA

2
o
12
-2
o
=
I
Ln

Knnematuka
BpaIlaTel1bHoIo
JIBHKEHIS

Lad
fad
(8]
~J
(@)
[
-

= 4

Jlunamuka
NoCTYNaTeJibHOTO
JIBHZKCHNS

'

4 JlnnaMmuka 4 2 2 |2 6 1417
BpaIaTeIbHoro
JIBHKEHHS

s | |1/50

i
o |

3aKOHbI
COXpaHeHHsl

n

(B
(8]

6  DaeMeHTHbI 6 6} 1/25 PefiTunr-
MEXaHMKH KOHTPO.1b Nol
KHIAKOCTEH 1

raszos

11 OCHOBBI ]

MOJIEKVYJISIPH

Ol ®U3MKU U

TEPMOJIMHAM

MKH



MonekyspHo-
KHHETHYECKas
TEOpHUs ra’on

1/25

CrarucTHYECKHIT
METO/1
ucceIIe10Banmsl
CHCTEM.

1/17

Peanpnbie rasnl

1/50

10

SABienus
nepexHoca

10

(89

1/25

i

Hauana
TePMOIMHAMUKH

i

1/25

111
DJIEKTPUYECT
BO U
MAI'HETHU3M

12

DHeKTpHUecKoe
noJie.
HanpskEHHOCTD.
Teopema ['aycca.

1/25

PeiiTinr-
KOHTpOJIb Ne2

13

[ToTenmuman
EKTPOCTATHUECK
Oro TOJIS.

1725

14

DeKTpuyecKoe
rnosie B
NPOBOIHUKAX
JHAIEKTPUKAX

14

1/25

15

[TocTostHHBII
WIEKTPUYSCKU I
TOK

15

1/25

16

MaruuTtHoe nolie
B BaKyyme

16

1/17

17

MaruutHoe nolie
B BeUIeCTBEC

i

1/50

Peiitunr-
KOHTpOb Ne3

18

DJIeKTPOMarHuTH
ast MH/LyKI1Hsi

18

1/17

Hroro

1-18

36

18

18

108

18/25%

3auer

1AY

KOJIEBAHMA U




BOJIHBI

MexanuJeckue
KoJiebanus

/17

DNeKTPOMArHUTH
ble KoJiebaHus

1/50

Boaner

1/17

V OIITUKA

2

Feomeprlecxaﬂ
OITHKA

1/50

Wurtepdepenuns
CBCTA

1117

Jndpaxuus cera

I~

1/25

PeiiTunr-
KOHTpoJIb Nel

Jlucnepcus ceeta

1/25

[Tonspusanms
cBera

1/50

VI KBanTopas
tusnka

Tennosoe
H3JIyuYeHHe

1/17

10

KBantoBas
npupoja ceera

10

1/25

11

Ctpoenue aroma.
Teopus bopa

11

1/17

12

IeMeHThI
KBAHTOBOH
MeXaHHUKH

12

2

1/50

Peittunr-
KOHTpoIb Ne2

CoBpemeHHbIE
[pejacTaBICHHs O
CTPOEHHH aToMa.

13

(89

2

/17

DIIEMEHTHI
KBAaHTOBOM
CTATUCTUKH.

14

1/50

15

Teopus
TEIIOEMKOCTH H
SICKTPOIPOBOJAHO
CTH TBEPAbIX TEJL.

15

S

(%]

1/17

16

3oHHas Teopust
TBEP/IBIX TEIL

(S

1/50




17 |Crpoenwen | |17 |2 | 2| 6 1/25 Peitrnnr-
i cBOMCTBA ' KoHTpoIb No3
aTOMHBIX siIep.
PainoakTHBHOCTH
18 | Snepuble 18 |2 6 1/50
peaKiny.
DreMeHTapHbIe
YaCcTHILEL.
Uroro 2 1-18 36 18 18 108 18/25% IK3aMeH
‘Beero 1 72| 36 36 216 | 36/25% 3auer,
' IK3aMeH
2 J

TemaTH4ecKHH MJIAH AHCUHILIHHBI
I. Mexanuka

1. Beesenue. [lpeamer Guznku. MeTtoabl (U3MYECKOro HCCIEI0BAHUS: ONBIT, IHIOTE3A,
YKCIIEPUMEHT, Teopusi. Baxueiiime dranbl uectopun pusuku. Posib Gu3nku B pasBUTHH TEXHHKH
W BIMSAHHE TEXHWKH Ha pa3Buthe (u3uku. Poib ¢u3nku B craHoBieHHMH umkeHepa. CBsisb
(u3uKHM ¢ ApyruMu HayKamu. YCrexu coBpeMeHHON Gpu3uku.

2. HekoTopble cBejieHus U3 MaTeMaTuku. Polib MaTeMaTHKH B U3yueHHH (Pu3uku. QyHKIHHE
¥ UX npou3soaHbie. Unterpuposanue. O cMbICiIe MPOU3BOJHON H HHTEIpajia B NPUIOKEHHH K
(u3nmueckuM 3azauam. DNEMEHTBI BEKTOPHOH aireOpbl: oOlpelelieHHe BEKTOpa, CIOKECHHE
BEKTOPOB,  YMHOJKEHHE  BEKTOPOB,  IH(pQepeHUMpOBaHHE  BEKTOPHBIX BEJIMYHH.
Jluddeperunanbabie ypaBHeHHs. DIeMEHTAPHBIC CBEICHUS U3 TCOPHUH BEPOATHOCTH.

3. Kunemaruka 1ocTylaTelpbHOro jBukeHus. KuHeMaTHkKa Kak pasiaell MEXaHHKH.
MexaHuyeckoe IBHKeHHE Kak mnpocTeiiinas ¢opMa JABHAKeHHs Matepuu. MarepualibHas TOUKa
(uactuua). Cuctema orcuera. MuepumansHbie cuctembl orcuera. Paamyc-extop. Ilpunumm
otHocurensHoct anuies. Tpaekropus. Paauyc KpHBH3HBI TpaeKTOpHH. JInHelHas CKOpOCTh U
nuHeliHoe yekopenne. TanreHuuaibHOe U HopManbHoe YeKopenus. CBsi3b MEKLY JIHHEHHBIMU 1
YITIOBBIMH KH HEMATHYCCKHUMH BCITHYHHAMH. nOCTynaTeJleOQ JIBHKCHHEC TBCPOIO TEJA.

4. JluHAMHMKA MOCTYNATENLHOro JBukeHus. JlMHamuka Kak paszien mexanuku. llepBerii
sakon HplOTOHAa ¥ MOHSTHE WHEpLUHMalIbHOH cucTeMbl oTcyera. Bropoii 3akon HeioToHa H
[MOHSITHE CHIIBI, MACChl M MMITYJIbca. YpaBHeHue JBHKeHus. Tpernit 3akon HbloTOHA M npe/ie/ibl
ero nmpuMeHMMOCTH. HenHepuuaibHble CHCTEMbI OTCYeTa. AOCOMOTHBIC M OTHOCHTEIbHbIC
ckopoctb 1 yckopenne. Cuipl unepunn. Ilentpobesxnas cuma. Cuna Kopnosnca. Cucrema
MaTepHanbHbIX Touek. LlenTp uHepumu (1enTp Macc). Teopema o JIBHKCHHH 1IEHTPA HHEPLIHH.

5. BpauwarenbHoe JBUKeHME TBepjoro tena. llonstue abcosoTHOro TBEpAOro Tela.
MomeHT cumiibl. MomeHT umnyibea. Moment uHepumu. Teopema Ilrteiinepa. Ypashenune
MOMEHTOB (CBSI3b MOMEHTA HUMIIYJbCa C MOMEHTOM CHJIbI). YpaBHeHHE BpallaTeIbHOIO
JIBHJKEHMST TBEPJAOTO Telld OTHOCHTEIBHO HEMOABHKHON ocu. Kunetuueckas dHeprus
Bpallaolerocs Teeporo tesa. ['npockonuueckuii agdexr. CBodoHbIE OCH.




6. 3aKOHBI COXpaHEHHs. 3HAUYEHUE U COJICPKaHUe 3aKOHOB COXPAHEHUs B MEXaHHKe. 3aKOH
coxpaHeHHs MMIyabca. OZHOPOJHOCTH HPOCTpaHcTBAa. PeakTuBHOE JBMXKEeHHE. 3aKoH
COXpaHeHMs MOMeHTa uMmynbca. M3otponms npoctpanctsa. Pabota, sHeprusi, MOLIHOCTB.
CBs3b MeXKy NOTEHIHAIBHON SHeprueii u cuioii. ITonsatue cunosoro noss. KoncepBaTuBHbIe H
HEKOHCEPBATUBHbIE CHJIbL. 3aKOH COXpaHEHHs SHeprum B MexaHuke. OJHOPOAHOCTH BPEMEHH.
KoHcepBaTBHAsI H IMCCUTIATUBHAS CUCTEMBI.

7. DieMeHTbl MEXaHMKM JKMAKOCTed M razoB. OOuMe cBoiicTBa JKUJIKOCTEH M Ta30B.
Vpasuenue japuxkenns B Gopme Ditnepa. Ilone ckopocteit, muuun 1 TpyOku TOKa. YpaBHeHHE
HepaspbIBHOCTH. YpaBHenue beprymm. Cucrema ypaBHEHMi ra3ojMHaMuKd. Bsi3kocTs.
Teuenne Bazkoit kuakoctd. Mopmyna [lyaseitns. Jlamunapueiit u TypOyJIeHTHBIH PEKHMBI
teuenns. Llupkysums ckopoctu. [loTeniuansHoe W BUXpeBOE ABMIKEHMs. [IBHKCHHE Tel B
KHMIKOCTSX U razax. Teopema JKykosckoro.

8. DieMeHTbl CHEUMAILHON TEOPHH OTHOCHTENBHOCTH. [IpHHIMII OTHOCHTEIBLHOCTH
Ditnuireiina. Poas cxopocty csera. Iloctynar nocrosinctBa cxopoctn cBeta. [IpeobpasoBanus
Jlopenna. JlopenileBo cokpateHue JUIMHB 1 3aMelIeHHe BpeMeHH. PelssTHBUCTCKHI UMITYIIBC.
B3anmocssizb Maccel ¥ dHepruu. Jledgekt mace. Dueprus cBazn. COOTHOMIEHHE MEXK/IY MOIHOH
JHepruel M MMMY/JILCOM YacTHIBL ['paHuiia TPHMEHUMOCTH KIACCHYECKOH (HBIOTOHOBCKOMH)
MEXaHHUKH.

I1 . OcHOBBI MOJIEKY.ISIPHOI (PHINKH U TEPMOAMHAMHKH

9. MoJieKyIIpHO-KHHETHYECKas Teopus WaeaibHoro rasa. OCHOBHbIE MOJIOKEHHs
MOJIEKYJISSPHO-KMHETHYECKOH TeopuH BewlecTBa. MHKPO- M MaKpOCOCTOSIHUS  CHCTEMBI.
Makpockonnueckue mapamerpel. [lonsTHe uJeaibHOro rasa. MoekyIspHO-KHHETHYECKOE
TOJIKOBaHWE Temreparypel. Uuciao creneHed cBoOOABI MOJEKY/bl. BHYTpeHHsS OSHeprus
MIeTBHOTO ra3a. 3aKoH paBHOpacpe/IeieHns SHEPIuH 110 cTeneHsaM cBo0o bl JlaBieHue rasa ¢
TOUKH 3peHHs MOJICKYJISIPHO-KHHETHYECKOH Teopuu. OCHOBHOE YpaBHEHHME MOJEKYIAPHO —
KHHETHYECKOH Teopuu. YpaBHEHHE COCTOSIHMS HeallbHOro rasa (ypassenue Kuianeiipona —
Meneneesa) .

10. DjgeMeHTBl KJIACCMYECKOM  cTaTMCTHKHM. JluHamuyeckue M CTATUCTHYECKHE
3akoHOMepHOCTH B ¢usuke. CrarucrHyeckuii Meroj Hcciaenoanus cucrem. (dasosoe
npocTpancTBo, (aszoas Touka, (asoBas sueiika. [lomsitue o QyHKUMM pacnpeneeHHS.
Crarucruueckoe ycpeanenue. Pacnpenenenme MakcBenna (pacrpefiesieHHE  MOJICKY 110
abCOMOTHBIM 3HaueHnAM ckopocTi). CpeHue cKopocTH MoJieky:l. bapomerpudeckas Gopmya.
Pacnpenenenue bonbumana. Pacnipenenenue Makcesenna — bosbumana.

11. Peanbubie razpl. CHIBI MEKMOICKYIAPHOrO B3aUMOIeicTBHS B rasax. Ypasuenue Ban-
nep-Baanbca. WM3oTepmbl  peanbHoro rasa. MeracTtaOuibHBIC  COCTOSHMSL. Kputnueckoe
cocrosinue. BayTpennsis sueprus peanbHoro raza. Dddekr [Hxoyiis — Tomcona. Cxukenne razos
1 TIOJIyYEHHE HU3KUX TeMIeparyp.

12. CBoiicTBa JKHAKOCTEH. XapakTepuCTHKA KUAKOro cocTosHus. CTpoeHHe KHUIKOCTEH.
bmmsknuit nopsaok. [osepxHoctHoe HaTsikeHne. Cuiibl, BO3HUKAIOIHME HAa KPHBOH MOBEPXHOCTH
skuakocti. @opmyna Jlanmaca. YeIoBHs paBHOBECHs Ha rpaHuMile JBYX cpei. Kpaepoii yroi.
Cmauupanue, KanuianspHble sBIeHUs.

13. CpoiicTBa TBepAblX Tel. AMopduble M Kpuctaiaudeckne teina. Kpucramnnieckas
pemerka. JlansHuii nopsaok. Yipyras u miactudeckas aedopmannu. 3akon I'yka. Jedekrnr B
kpuctaniax. KuaKue KpucTaiibl,




14, ®aszoBble paBHoBecusi U azosble nepexobl. @aspl BewlecTBa. YCIOBHS PaBHOBCCHS
(as. Ucnapenue u konpexcauus. IlnaBienue u xpucramiusauus. YpasHenne Knaneiipona —
Knaysuyca. ®asosas anarpamma (1uarpamma coctosnus). TpoiHas Touka.

15. DoeMeHTbl TEOPHH CTOAKHOBeHHuil. [ToHsATHE CTOJNIKHOBEHMA. Ynpyroe v Heynpyroe
croikHoBenns. IlpunensHoe pacctosHue. Paccesume uactuu. CpeiHss JMHA CBOOOIHOTO
npoOera. [IpuHuMn AeTaabHOrO paBHOBECHS.

16. DnemenTh pusnueckoii kuneTuku. [TousTHe 0 Ppuznyeckoil kuneruke. HepasHoBecHbIe
cuctembl. Bpemsi penaxcauuu. Snennst nepenoca. Jndoysus. Kosdpduuuent muddysun.
Temnonposoanocts.  KoapuimeHt TensionpoBoaHOCTH. BsA3KocTh  (BHyTpeHHEE TpEHHUE).
Koaddumment Bs3koctn. JlnnaMmuyeckas 1 KHHeMaruveckast BA3KOCTb.

17. IlepBoe Hauano tepmojuHaMuki. CTaTHCTHYECKHH M TEPMOJMHAMHYCCKHHA METO/IBI.
Tepmoaunamuueckas cucrema. TepmoanHamMuyueckuit npouecc. OCHOBHbIE TEPMOJAHHAMUYECKHE
MOHATHA: BHYTPeHHss SHeprus, pabora, Temjora. @OpPMYJIMPOBKH TEPBOro  Havana
TEpPMOJMHAMUKH. Y paBHEHHE MEPBOrO Havyajla TepMOJMHAMUKH. TeroéMKocTb. 3aBUCHMOCTh
TEIUIOEMKOCTH HJlealIbHOro raza oT Buja npouecca. @opmyna Maitepa. Pabora, coBepinaemas
razoM IpH M30mnpoleccax. JHTambmus (TeruioBas Qynkuus). Aauabdarnyeckuii mporecc.
TenmoéMKocThb TBEPBIX TEI.

18. Bropoe Hayallo _TepMOJIMHAMUKH. PaBHOBeCHble M HEPAaBHOBECHBIE COCTOAHHSA
cucrembl. O6paTnmble W HeoOpartumble nipouecchl. Kpyrosoit npouece (uuki). PopmyIHpoBKH
BTOporo Hayana tepmoausamuku. [{uka Kapuo n ero KIIJI s naeansnoro rasa. Terosere
JIBUTATENIM M XOJIOAM/IbHbIE Mamuubl,. Makcumansbiii KITJ[ TenoBoro jsuraress. DHTPONHSL.
CraTHcTHYECKUiT Bec (TepMOJMHAMHYECKas BEPOATHOCTH). 3aKOH BO3pACTaHHs SHTPOIHH.
CraTMCTHYECKOE TOJKOBaHME BTOPOro Havasla TePMOJANHAMHUKH.

II1. DnekTpHYECTBO H MATHETH3M

19. Daementsl Teopuu nois. CkanspHble W BEKTOPHbIE 101 B (usuke. ['paaueHt
ckansipHOro mnons. JlusepreHuus BekTopHoro mons. Portop BektopHoro moms. Oneparop
[amunbrona (onmepatop «Habna»). Onepatop Jlammaca («wianiacuan»).  Hexoropeie
MHTErpaibHbIe TEOPEMBI.

20. HanpspkéHHOCTB DJEKTPOCTATHYECKOIO 10Js B BaKyyMe. DJIEKTPHYCCKHHA 3apsl.
Coxpanense M HMHBapHaHTHOCTb 3apsiza. JluckperHocts 3apsna. 3akon Kynowa. Ilonsrtune
snekTpocTatHueckoro  moss.  CuioBble  JMHMM  (IMHMM  Hanpsokennoctn).  [punimn
CYIIEpIO3HIIMN HIeKTpocTaTHUecknx moeit. [Totok BekTopa Hanpskennocru. Teopema l'aycca
JUTS HIEKTPOCTATHUECKOTO 1101 B Bakyyme u eé ca3b ¢ 3akoHom Kynona. Jluddepenimaibnas
dopma Teopempl 'aycca. [Tpumenenne Teopemsl aycca juist pacyera nosei.

21. TToTeH1MaI HIEKTPOCTATHYECKOrO O3l B BaKyyme. Pabora CHil 3€KTPOCTaTHUECKOIO
nonst. 1[UpKyZIsMs  HANPSKEHHOCTH AIEKTPOCTATHYECKOro Mosis. PoTop HanpsKeHHOCTH
IEKTPOCTATHYECKOTO 110715, [ToTeHIHMAIbHOCTE  (KOHCEPBATHBHOCTL)  DIICKTPOCTATHHECKOIO
nons. IMorenuman. Paznocts morenumanor. CBsizb MEKIY HOTEHUMATIOM M HANPIKEHHOCTHIO
3nMeKTpocTaTnyeckoro moas. YpaeHenue Jlanmaca. DieKTpUUECKHIH JIHIIOND. DAeKTPHUECKHH
MOMECHT JHITIOJIHA (IMMOJIbHBIH MDM@HT). [Torenumnan u HAIPAKCHHOCTL O JTHITONA. Mowment
CHII, JICHCTBYIOLIMH Ha JIMIOJb BO BHEHIHEM OSJIEKTPHYECKOM I0Jie. DHEprusi JMnons B
MEKTPHUECCKOM I10JIC.

22. DnekTpHYecKoe 1molie B AHdIekTpHKax. CBoOOAHbIE H CBA3aHHbBIC 3apsijibl B BCLLICCTBE.
Croponnne 3apsjbl. TloJspHBIE M HENONSAPHBIE MOJEKYJbL THIBI JIHOICKTPHKOB. Wonnas,
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JIIEKTPOHHAs " OpUEHTALHOHHAs [MOJIAPH3ALHH. [Tonsipuzyemocthb MOJIEKYIBI.
[Toasspr30BaHHOCTH (BeKTOP Mosspu3annu). OJHOPOAHAS U HEOAHOPO/AHAs noaspusaiuni. CBssb
HOJISPU30BAHHOCTH € TIOBEPXHOCTHOM  IUIOTHOCTBIO — MOJSIPH3ALMOHHOIO  3apsa.
JlusnekTpHueckask BOCIPHMMYHBOCTD BEIECTBA M €€ 3aBUCHMOCTL OT Temreparypbl. Teopema
["aycca JUIS 2JIEKTPHUYECKOrO MO B JIHAIICKTPHKE. DIEKTPHYECKOE CMEILIECHHE (dIeKTpryecKas
HHJIYKUHA) B JIAIeKTpHKe. JIM3JAeKTpH4ecKas MPOHHUAEMOCTh  CPEJIbl. Briuncinenue
HAIPSKEHHOCTH ~ 2JIEKTPUYECKOro  10J18 B JMYIEKTpUKe. ['paHudHble  YCIOBHS A
YIEKTPUUECKOTO 11011 Ha TPAHULIE pa3jielia “JTHINCKTPHK — AH3JICKTPUK . CerHeTOIIEKTPUKH,

23. Dnektpuyeckoe 110Je NpoBOAHMKOB. Pacnpejenenue 3apsjioB B TPOBOJHHKE.
INEKTPOCTATUYECKOE [10JIe BHYTPH M CHApY’KH MPOBOJHMKA. ['paHnuibie YCIOBUS Ha IPaHHIE
“IIPOBOIHMK-BaKYYM ™. DIIEKTPUUECKHE CBOHCTBA MPOBOASLICH 000I0UKH. DICKTPOCTATHICCKAs
jammta. Meto u300pakeHuit. ['paHu4HbIE YCIOBHS HA TPAHULE “TIPOBOIHMK-IHAICKTPHK .
DNEKTPOEMKOCTb  YEMHEHHOTO IIPOBOJHMKA, CHCTEMbI MPOBOAHMKOB M  KOHJEHCATOpA.
JneKTpUUECKas IHEPrusi CHCTEMBbl TOYEUHBIX 3apsA/0B. JHEPrus 3apsuKeHHOIO IMPOBOJIHUKA,
CHCTEMBI MPOBOJHMKOB M KOH/JEHCATopa. DHEpPrusi djeKTpoctaTHueckoro mous. OObéMHas
IIOTHOCTDB YHEPIUH IEKTPOCTATHIECKOTO M0JIS.

24. 1loCTOSHHBIA DSIEKTpHYECKHH TOK. XapakTepHUCTHKH 3JICKTPOCTATHYECKOTO TOKa:
JIOTHOCTh TOKA, CHJIa TOKA. Y CIOBHE CYLIECTBOBAHUS EKTPUUECKOro Toka, CTOPOHHHE CHIIBI.
PasHocTh MOTEHUMATOB, HanpskeHue, snekrpoasmkymas cuna (DIC). Knaccuueckas
IEKTPOHHAs. TEOPHUsl IEKTPOIPOBOJAMMOCTH MeTa/UIoB. 3akoHbl Oma ¥ Jlxkovna-Jlenna B
mmdepenumansuoii popme. 3akonsl Oma n Jikoyns-Jlenua B nuTerpatbHoil popme. 3akoH
Owma Jutst HeoJHOpoAHOTO yyacTka uernu. IIpasuna Kupxrogda. HejnocratounocTs KiaccniecKon
3JIEKTPOHHOH TEOPHH JIEKTPOIIPOBOAUMOCTH.

25. DsieMeHTBl QU3MYECKOH IEKTPOHMKH. DJICKTPUYECKHI TOK B Bakyyme. DICKTPOHHAas
smuccusi. Pabota BBIXOJA AJIEKTPOHOB M3 MeTalla. DIeKTpuueckui Tok B rase. lIpoueccs
MOHM3auMu ©  pekombunanmu. PaGorta wonmsaumu. [loTenuman wonnsauuu. YiaapHas
ponmsanus. HecamoctosiTebHblil ra3oBalit paspsi. CaMocTosTeNb B ra3oBblii paspsaa. Bosibt-
amIiepHas XapakTepucTHKa ra3oBoro paspsjia. Bujisr pazpsiios.

26. Ilnasma. ITonsitme o masme. CrnocoObl co3aanus Iuiasmbl. KBasHHEHTpaibHOCTD
MIasMbl.  DICKTPONPOBOAHOCTL  IUiasmbl.  JleDaeckuit  paauyc  (nebaeBckas — JUInHa)
skpanuposanus. [liasmennas dvactora. HuskoremmnepartypHas 1uasmMa M €€ NpHMEHEHHEC.
BricokoTemneparypHas miasma. IlpoGiaema ocymiecTBieHHs YHPaBiseMOro TEPMOAACPHOTO
CHHTE34a.

27. MarnuTtHoe Moje B BakyyMme. 3akoH Ammnepa. MarHuTHas MHIAyKuus. 3akoH buo —
Capapa (3akon Bro — Casapa — Jlarutaca). I[lonstie MarauTHOro nojisi. Ipunmmn cynepnosuiny
MarHuTHbIX noneif. Cuna JlopeHua u cuia Ammepa. BMUTOK ¢ TOKOM B MarHMTHOM THOJIE.
MaruuTHplii MOMEHT. MOMEHT CHJI, JICHCTBYIOLIHII HA paMKYy ¢ TOKOM BO BHEILIHEM MarHHTHOM
noste. MarHUTHOE 110J1e MPSAMOIHHEHOro M KPYroBoro TokoB. [{upkyJisiius BeKTopa MarHHTHOH
MHIYKIMH. 3aKOH [OJHOTO TOKA (TeopeMa O UMPKYISUMH HHAYKIHMH MarHMTHOrO 10Js) B
BakyyMme. [IpiMenenHte 3aKoHa M0JHOr0 TOKA JUIS pacyeTa MarHWTHBIX roneil. Marunthoe nose
JUIMHHOTO COJICHOM/a M TOpoM/1a. MarHuTHOE B3auMoJeHcTBHE TOKOB. Eanuuiia CHiibl TOKa —
amnep. Buxpesoe mosie JBikyuierocs 3apsia. MHBapHaHTHOCTE OIEKTPUUECKOrO  3apsija.
MaruuTHoE 110J1€ KaK peasTHBHCTCKH 2 deKT.

28. JlBuykeHWe 3apsKEHHOM YacTHllbl B DJIEKTPHYECKOM M MArHUTHOM MOJIAX. JBusxeHue
3apsHKEHHON YacTHIbl B JIEKTPUYECKOM W MArHHTHOM [0OJIIX. [TonsTie 00 HJIEKTPOHHON OINTHKE.
Apdext Xosia. YCKOpUTEIH 3apszKEHHBIX YaCTHIL.
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29. MaruuTtHoe nose B Beulectse. [loHsTHE MarHMTHOro MOMeHTa aroma. MHKpo- H
MakpoToku. Monekyisipable Toki. HamMarHu4eHHOCTh (BEKTOp HamMarHuyuBanus). MarnutHas
BOCIIPUMMYHBOCTh BEIIECTBA M €& 3aBUCHMOCTB OT TEMIEPATYPhl. 3aKOH [0JIHOT0 TOKa (Teopema
0 UMPKYJISIMHA HANPSKEHHOCTH MAarHUTHOIO nous) B BemecTse. Hanpsuk€HHOCTH MAarHMTHOTO
nois B BemecTse. MarduTHas MPOHMLAEMOCTh cpeibl. MHIyKnus MarHWTHOro nojis B
BCILIECCTBC. lﬂparquble YCIOBHA /14 MarHuTHOTO ITOJIsA Ha rpaHune pasaena JIByX Cpcl. Tunet
marneTrkoB. Touxa Kiopu. Jlomensl. KpuBas HamarHn4nBaHusl.

30. DuextpomaruutHas uuayKims. Oneir @apages. Maruutheiit nortok. DJIC uHayKInm.
OCHOBHO# 3aKOH SJIEKTPOMArHUTHONH MHAYKUMH (3akoH Dapajes). BbIBOJ OCHOBHOIO 3aKOHA
3JIEKTPOMArHUTHOM MHJIYKIIMA W3 3aKOHA COXPaHCHHs OHEPrHH, a TakKe Ha OCHOBE
ynekTpoHHoit  Teopun. IlpaBuino Jlemna (3akon Jlenmua). SIBieHHe  CaMOMHJIYKIHH.
NHAyKTHBHOCTE. MHYKTHBHOCTH [JUIMHHOTO COJIEHOMIA. 1 OKM 3aMbIKaHHsA U Pa3sMbIKaHHS LICTIH.
SlBneHre B3aMMHOM MHJAYKUMH. B3auMHas MHIYKTHBHOCTB. DHEPrUs MAarHWTHOrO MOJS.
O0OBEMHAS MIOTHOCTL YHEPIUM MArHUTHOTO TTOJISL.

1V. KoJsie0anus ¥ BOJIHBI

31. Mexanunueckue konebanusi. CBoOOHBIE (COOCTBEHHBIE) U BbIHYKICHHBIE KOJICOaHMs.
[Tonsitne 06 asrokonebanusx. Jluddepenunaibioe ypaBHEHHE TapMOHUUYECKUX KoJeOaHuil H
ero pemenue. XapakTepPHCTHKH rapMoHudeckux Kojedanuid. [lomsitue o rapMoHHYECKOM H
aHrapMOHMUYECKOM  octmuisitope.  M3oxpoHHocTh  KoseOaHMH. JHEprus rapMOHHYECKHX
kostebanuii. Cllo’kKeHHe OJMHAKOBO HANPAaBIEHHBIX (CKaISPHBIX) TApPMOHMYECKHX KOJIeOaHHI.
MeTto/1 BeKTOpHO# JnarpaMmbl. buenns. CinokeHnue B3aMMHO MEPIEHINKY ASPHBIX (BEKTOPHBIX)
rapmonuueckux kosebanuit. Ourypsl Jlnccaxy. nddepenumnansioe ypaBHEeHHE 3aTyXalOMKX
KoneGaHnil M ero pelieHne. Anepuoauyeckuii npouecc. Yactora u KodQPUIMEHT 3aTyXaHHs.
Jlorapudmuueckuit  JeKpeMeHT —3aTyXaHus M JIOOPOTHOCTH  KOIeOareIbHOH  CHCTEMBL.
Jludpepennnansaoe ypaBHeHHe BBIHYK/ICHHBIX KoeOanuii 1 ero pemenue. AMILIATYa 1 pasa
NP BBIHYKJCHHBIX MEXaHMUeCKHX Konebaumsx. Mexannyeckuii pesonanc. PesoHaHCHble
kpusble. CooTHOUICHHE Mexay (asavu BbIHYKIAIOWIEH CHIbI M CKOPOCTH NPH MEXAHH4ECKOM
peszonance. Criektp KosebaHuil, mousTHe 0 pasnoxenun Pypobe.

32. MexaHnuueckue BOJHBL MexaHusm 00pa30BaHUs MeXaHWYECKHMX BOJIH B YIPYToi
cpeae. IlpojonbHble © HONEpeuyHble BOIHBL BonHoBoe ypaBHeHHE M €ro  pelLICHHE.
["apMOHMYECKHE BOJIHBI M HX XapaKTEPUCTHKHU. Y dapHble BOJIHbL [[PHHIIAMN CyTIepno3HIMHU BOJIH
M rpanuna ero npumennmoctd. PasoBas CKOPOCTb M JMCHEpcHs BOJH. BOIHOBOH naker u
rpynmosasi ckopocts. [lonsitne o korepentHoctd. Mutepdepenumst BonH. Crosuue BOJHBL
A dekt Jlonepa 1/is 3ByKOBBIX BOJIH. YIbTpa- H HHPa3BYKH.

33. DuexkrpoMarauTHble Kouebanus. JluddepenuuanbHoe ypaBHeHHe KoneOaHMil B
KosnebaTelbHOM KOHTYpe M ero peuienne. Jluddepenmmanbioe ypaBHCHHE 3aTyXalOLIMX
3MEKTPOMArHUTHBIX KonmeGanuit u ero pemenue. Yactora u  KOOIQPUUMEHT 3aryXaHus
s7eKTpoMarnuTHOro konedaunus. JlorapudpmMuuecknii JCKPEeMEHT 3aTyXaHus M JIOOPOTHOCTB
kouTypa. Jnpdepenimansnoe ypaBHeHHEe BBIHYK/ICHHBIX IEKTPOMArHUTHBIX KoJeOaHui 1 ero
pelerne. AMILIMTY/a M (a3a MpH BBIHYAICHHBIX IEKTPOMArHUTHBIX KosieOanusx. Pesonanc B
KoJiebaTeIbHOM KOHTYpe. Pe3oHaHCHble KPHBBIC JUIS HANPSKEHUA W CHibl ToKa. [lepemenHblii
TOK.

34. DnekrpoMarHuTHbIE BOIHBL DapaneeBckas M MAKCBEIUIOBCKAs TPAKTOBKH SABICHHA
eKTpoMarHuTHON Mitykinan. Tok emetnenus. DnekTpomarautHoe noje. Cuerema ypaBHeHHi
Maxcgeia. Boanogroe YpaBHEHHE JUIA AJIEKTPOMArHUTHOTO 104 W €ro pCHICHHE. CKOPUCTb
pacrpoCcTpaHeH s YIEKTPOMArHUTHBIX BOJIH B cpe/iax. OCHOBHbIC CBOHCTBA 3JIEKTPOMArHUTHBIX
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Bonn. Bekrop [Iloiintunra. Mmmysnsc anekrpomarmutHoro mons. Msnydenue ammoss.
Jluarpamma nanpasiensoctn. Dddexr Jlonnepa s dekTpomMarnuTHbIX  BoiH. Llkana
HIEKTPOMArHUTHBIX BOJIH.

V. OnTuka

35. PacnpocTpanenue cBeTa 4epe3 IPaHMUy JBYX Cpeji. JJIeKTpOMarHuTHas MpHpoja
ceeta. Ilpmumun Toiirenca. 3aKoHbl OTPaKeHMst M NpeioMieHds. AOCOMOTHBIH M
OTHOCHMTENBHBI MoKkazaTenn mnpejomienus. llonHoe BHyTpenHee oTpakeHue. (CBETOBO/IbL.
['eomeTpuueckass ONTHKA KAk [peiesbhblii  ciydail  BOJHOBOH —onrukd. OnrHyeckue
HHCTPYMEHTBL.

36. Unrepdepenims cBera. MOHOXpOMATHYECKHE H  HEMOHOXPOMATHYECKHE BOJIHBL
[IpHHIMIT CYHNEPHO3MIIMM H MHTEHCHBHOCTB IPH CIIOKCHMM CBETOBBIX BOIH. Bpemennds
KOrepeHTHOCTb. Bpems u jummHa xorepeHTHOCTH. IIpocTpancTsennas korepeHTHOCTE. Pamyc
KorepentHoctd.  Ontuueckas jumna mytH.  OnTuyeckas — pasHocts  xoxa.  Pacuer
MHTEep(EPEHIMOHHOI KapTHHbI OT JBYX KOI€PEHTHBIX HCTOYHUKOB. [10710CkI paBHOM TOJIUIMHBI ¥
paBHOro Hak/10Ha. Muoronyuesas unTepdepenius. CrocoOb! N0JyYeHNs KOTEPEHTHBIX JIyUeH.
HUutepdepomeTpsbl.

37. Jlubpaxums csera. Ilpunnun Tloiirenca — @Ppenens. Meroa 30n  @penerns.
IIpsimonuueiinoe pacnpocrpanenue csera. Jludpakuus @penens. Jludpaxuus Ppenens ot
KpYIJIoro oTBepcTHs M Kpyrioro aucka. Jlugpaxuuss @peHens 0T Kpas MOJYIJIOCKOCTH.
Crmpans Kopuio. Jluppakuns @payurodepa ot OecKOHEUHO JUIMHHOH NPAMOH  LIEIH.
Jlndpakuuonnas pacxoiumocts. Jupakuus OT OJHOMEPHOH AN(PAKIHOHHON PEIIETKH.
Pasperuaiolas criocobHOCTb ONTHYECKUX HHCTpYMeHTOB. [TonsTie o ronorpaguu.

38. Mosspusauus cera. EcTecTBeHHBINH W 101SpU30BaHHbIi cBeT. CTeleHb NoIsprH3alii.
[lonstpusanusi cBeTa TpM NpesoMiIeHHH W oTpakennu. 3akon bprocrepa. Ilomsipusanus npu
ABOHHOM nyuenpesiomwieHiund. OObIKHOBEHHBIH W HEOOBLIKHOBEHHbBIH JIy4H. Onruueckas oChb
kpuctamia. [1oasponIbl 1 MOIspU3aUMOHHbIe pi3Mbl. [Toasgpu3aTophl U aHAIM3AaTOPBI. 3aKOH
Mamoca. IlonyBoaHOBbIE M HeTBepPTHBOJHOBBIC IJIaCTHHKH. VIckyccTBeHHas OnTHYCCKas
annsorponus. OnTuyeckas akTHBHOCTE BellecTBa. I dext Dapasies.

39. Jlucmepcus cBeTa. 3arpyjaHeHMs B JJIEKTPOMArHUTHOH Teopuu Makcseria.
HopmasbHas W aHoMalibHas aucnepcnn. MeToibl HaboIcH!S IMCTIEPCHH. [Tpu3maTrueckuii u
AMPAKUMOHHBI CIIEKTPbl. JNeKTpoHHas Teopus aucnepeny ceera. [lornomenne cBera. 3akoH
Byrepa. [{Beta Tei1 ¥ CrIEKTPBI 110 [TIOMICHUA.

VI. KBaurtoBasi pusuka

40. DaemeHThbl KBaHTOBOH ontukd Teruiopoe wu3inydenue. PaBHOBeCHOe H3JIyUCHHC.
XapaKTepiCTHKH TEIIOBOr0  W3iaydeHus. AGCOMOTHO YepHoe Teno. 3aKoH Kupxroga. 3akon
Credana-Bonbimana n 3akon Buna. PacnpejesieHue SHEPIrHM B CIICKTpe abCoIOTHO YEPHOIO
rena. @opmyia Panes-Jlxknnca. Yiasrpaduoseroas karactpoda. KsaHToBas runoresa u
dopmyna ITnanka. Buemmnunii dorodiexrpuyeckuii ekt n ero 3aKkoHbL doronsl. DddexT
Komrmtona u ero teopus. Mojiens atoma Pesepdopaa. [ocrynarst bopa. ATom Bosopoa.

41. DaeMenTbl KBaHTOBOH  mexanuku [mnoresa jae bpoiis. DkcrnepuMeHTalbHOE
MOATBEP/KACHHE BOJIHOBBIX CBOHCTB mukpouactuil. CooTHOLICHAE HEONpeIeICHHOCTEH.
BosnoBast (yHKIHNS, e€¢ CBOMCTBA M CTATHCTHHECKMit cmbics. Hecraumonapnoe ypaBHCHHC
pemunrepa. Cranmonapoe ypasuenue Ilpeaunrepa. Yactnna B MOTCHIMAIBLHOH sME.
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[TpoxoskjaeHre 4acTHibl uepe3 MOTeHUManbHbIH  Oapbep. KBaHTOBBIH  rapMOHHYECKHH
ocuminasrop.  Vpasuenue Ilpeanmnrepa st 31eKTpoHa B atome  Bojoposda. liaeHoe.
opOMTAILHOE M MArHUTHOC KBAHTOBBIC uHcaa. KpanToBanue SHEPrHH AJICKTPOHA B atome
Bojgopoda. Crekrp aroma Bojopoja. Ilpaeuno or6opa. OpOHTAnbHBI H MArHHTHBIT MOMCHT
ynekTpona. CoGCTBCHHBI MEXaHHYECKHI MOMEHT MMITYIbea dIeKTpoHa (crun). CHHHOBbIM
MArHATHBIT MOMeHT “siekTpoHa. CHMHOBOE M MArHHTHOE CHUHOBOE KBAHTOBBIC 4MCId. OMbIT
[Hrepua u l'epaaxa. [puain 3anpera [aymi. Teprnomueckas cucrema sementos Mensieneesa.
[Torjowenne, CHOHTAHHOE M HHAVIHpoBaHHoe w3nyuenue. Jlasepol. llpuHumn eictsius
nasepo. Knaccuueckass teopust temnoemxocti. 3akon Jiononra u Iltn. Ksantosas teopus
termoemkocTn Ditninteiina. Teopus tersoemroctn JleGas. @onounbl. bosoner n epMHOHBL
[Tonsitie 0 KBaHTOBBIX cTaTHCTHRAX bose-DiiHmTelina u ®epmu-/lupaxa.

42. OcHoBHBIE MOHATHS (H3MKH TBEPAOTO Teid. JHEpreTH4ecKkHe 30HbI B KpHCTal1ax.
I)HCl]che.‘IC][HC SMEKTPOHOB IO 3HCPIreTHHCCKHM 30HAM. K,"IiiCClI(I}H}{ElLl]‘I}I TBEPJIBIX Tell Ha
METAMIbL.  TMOJIYTIPOBOJIHHKH H  JIHIJICKTPHKH. CoOcrBeHHas © [IpHMECHAA MPOBOAHUMOCTH
MNOJIVTIPOBOITHHROB. 9.’[‘3](']'})0] IPOBOTHOCTE  TBEPIABIX  TCJL Teni IeparypHad  3aBUCHMOCTDL
SAEKTPONPOBOIHOCTH  METALIOB U MOJYNPOBOJAHHKOB. Ypoeenb ®epmu. P-n  nepexol.

[ToaynpoBOAHHKOBBIE AHOIbI.

43. 'OCHOBH___{iJ]i'SI-IKH ATOMHOTIO A1pa W JIEMCHTAPHBIX YaCTHIL. Xﬁ]‘JIlKTt‘[}]IC'I'HKII ATOMHOTO
gpa. MoJie aToMHOTO sipa. Macca H 9HEpris CBA3H sapa. 3aKOHbl PaHOAKTHBHOIO pacmnajia.
Anbda-. 6eta- U raMmma-H3TydeHHe. SAepHbIe PeakIini 1 3aKOHbI cOXpaHeHHs. Peakiust 1e1eH1s
siaep.llennas  peaxuus genenns. Peakums ciute3a aToMubIX sep. IpoGiema yrpaBaseMmblx
TEPMOSIEPHBIX peakunii. Buiabl B3auMOICHCTBHI 1 KJ1acCH(PUKALMS HIEMEHTAPHBIX YacTHIL
MeTo1bl pericTpaii d1eMeHTapHbIX qacTull. Kocmuueckne myun. HacTtuibl 0 aHTHYACTHILBL.
Heitrpuno.

5. ObPA3OBATEJBHBIE TEXHOJIOI'HH

L4 JEKIHOHHO-CEMHUHAPCKas cHcTemMa 06}“ICHHH ( TPAIHITHOHHBIC JICKIHOHHBIC.
MpaKTHUeCKHe, J1adopaTtopHbIe)

U] HPHMEHEHUE MYIbTHMEIHA TEXHOIOTHH ( MPOBEeHNE JICKIIMOHHBIX 3aHATHI ¢
MpUMEHEHHEM KOMITbIOTEPHBIX TEXHOIOTHIT)

o JIEKIIMOHHBIE U IPAKTHYECKHE 3aHSATHs KaK HayuHble KOH(EPEHILHH 110 pe3yIbTaTam
JOK/IA/10B CTY/ICHTOB

6. OHEHOYHBIE CPEACTBA JJISA TEKYIWEIO KOHTPO.Is
VYCIEBAEMOCTH, IMPOMEKYTOUYHOH ATTECTAUMH 110 HTOIAM
OCBOEHUS JUCUMUILIMHBI M YYEBHO-METOAHMYECKOE OBECIHEYEHHE
CAMOCTOSTEJALHONH PABOTHI CTYJIEHTOB

D padoTa ¢ JeKIMOHHBIM MAaTePHAIOM KaK M0 KOHCHEKTaM. JTUTepaType. TaK u
3CKTPOHHBIM HCTOYHHKOM HH(OpMALHH

L BBIITOJIHEHHUE JOMAIIHETr o 3aTaiHnusd 1 NOJANOTOBKA K peﬁTHHT—]\'l'.'II]'I'p(.'}.'[ﬂM

. BBITIOJIHEHHME pacyeTHO-rpadHuecKuX pador:
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PI'P No I Mexannka
PT'P No2 Monekyasipaas (pH3MKa 1 TEPMO,IHHAMHUKA
PI'P No3 DaekTpoMarHeTism
PI'P Ne4 Kosiebanus 1 BosHbl. OnTuka
PI'P No5 KeantoBas puzuka
PI'P No6 @usinka atomMa M aTOMHOTO s/ipa
o AUt KOHTPOJIst paboThl CTYICHTOB. @ TAK/KE /U4 CTHMY/IHPOBAHHUSA CHCTEMATHUECKOIO
H3YUCHHs Kypea (PH3HKH B TeHEHHE CeMeCTpa [IPeIyCMOTPEHb! PEHTHHI-KOHTPO/IH. OH
[TPOBOJSATCS B IIHCBMEHHOIT (popme
. AUt KOHTPOJISE 3HAHHH CTYIGHTOBR NpoBOUTes 3aueT (1 cemectp) U oK3amen( 2 cemecTp)
Texymuii KOHTPO.Ib YCHIEBACMOCTH
BOIMPOCHI 1151 ITPOBEJEHUSI PEHTHHI-KOHTPOJISI
1 cemectp

Peiimune-konmpo.io Nel

1. Mexanudeckoe JBHAKEHHE Kak npocteifmas dopma jaemxkenns matepun. Chcrema
orcuera. I Ipununn otHocuteasnocTu [Nammies. [peoGpazopannsg Naannes. Payc-sexTop.

2. MarepuaibHad Touka (wactuua). Tpaexktopus. Paiuyc KpHBH3HBI  TPAaeKTOPHH.
Jlnneitnag CKOPOCThL H JIHHeHHOe VCKOpPCHHE, nUC'I'_\'IIil'l‘CJ!hHOC JBH/KCHHC TBCPAOTO TCa.

3. TanrenmmansHOe M HOpMalibHOE VCKOpeHus. CBs3b MeXK1Y JIHHEHHBIMH H YTIIOBBIMH
KHHEMATHYeCKUMH Be/IHUHHAMH.

4. Tlepserii 3ak0H HplOTOHA W NOHSTHE HHEPUMANLHOM CcHCTeMbl 0TcyeTd. BTopoii 3akon
HeploToHa ¥ MOHATHE CHITBL. MAcChl M UMITY.IbCA. YpaBHeHHe ABWKeHUs. Tpernii 3akon Hetotona
H Impeac/bl €ro NPHUMCHHMOCTH.

3. IICHHC_]]I[I-i&_"IbeIL‘ CHUCTEMBI OTcHeTa. AOCOIOTHBIE W OTHOCHTE!IbHbIC CROpPOCTH H
vekopenne. CHitbl HHEPLHH.

6. Cucrema MatepuadbHbIX Touek. Llentp uuepuun (mentp macce). Teopema o JABHKEHHH
IIeHTpa HHEPLHH.

7. IMonstne abcoaoTHO TBEPAOro Tesa. MoMeHT HHEpUMH Tea.
8. Teopema IlTeiinepa.

9. MowmenT cuiabl. MOMEHT  uMIyIbca. YpaBHEHHE MOMEHTOB. YpaBHEHHE
BpAIIaTeILHOTO JIBM/KCHHUS TBEPIOTO Te/la OTHOCUTEILHO HEMOABHAKHON OCH.

10. 'mpockonnueckuii s dext. CBoGoHbIE OCH.

11. 3aKoH coXpaHeHHs HMITY/Ibca H TpeTHii 3akoH HeroToHa.

12. 3aKOH cOXpaHEeHUsI MOMEHTa HMITY.JIbCA.

13. PaboTa 1 HHeprus B MeXaHHKe. DHEPrus KHHETHUYECKas U NOTeHUHAIbHAs.

14. Ilonstie cusiororo 1osst. Cesizk MEK/LY NOTCHIMATIBHON dHEPrUen H CHIIOH.
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15. 3aKOH COXpaHEHU MEXaHHYECKOI SHEPIUH.

16. KoHcepsaTHBHBIC M HeKOHcepBaTHBHblE cHibl. KoncepsartuBHas M JHCCHUIIATHBHAS
CHCTCMBI.

17. 3agaun MEXaHHUKH JKUKOCTEH U ra3oB.

18. YpaBHenue Diinepa.

19. YpaBHenue Hepa3pbIBHOCTH. Y paBHeHue bepHyu.
20. CucreMa ypaBHEHHI ra30IMHAMUKH.

21. Ilupkynsums ckopoctd. IloTeHumanbHoe # - BUXpeBoe JiBWeHus. Teopema
JKykoBckoro.

22. JlamuHapHblit 1 TYPOYICHTHBIH PEKUMBI TCHCHHS.
Peiitmune-konmpoin Ne2

I. TlonsiTHe MpealbHOTO rasa. MOHCK}"J’IHplIO-KHHCTH‘IECKOC TOJIKOBAHHUC TEMIICPAaTypPbl.
MﬂKpOCKOlIHqCCKHG napaMeTpsl CUCTEMBI.

2. BuyTpemmsisi SHeprus ujeanpHoro rasza. Uucmo crenened  cBoOoabl.  3aKoH
paBHOpacrpe/ie/IeHUs SHEPrUH.

3. JlaBieHue ra3za ¢ TOYKM 3PEHUs MOJIEKYIAPHO-KHHETHYECKOH Teopuu. OcHoBHOE
ypaBHEHHE MOJIEKY ISIPHO-KMHETHYECKOH TEOPHH.

4. YpaBHeHHE COCTOSHAS HICaTbHOTO rasa (ypasnenne Knaneiipona — Menzeneesa).

5. JluHaMH4YecKHe ¥ CTATMCTHYECKHE 3aKOHOMEPHOCTH B (hu3uke. CTaTHCTHYECKHH METO
ucenenoBanus cucrembl. [lonsitie 0 GyHKIMH pacripe/ie/ICHUS.

6. dasopoe npocrpanctBo. DasoBas Touka, (asosas sueiika. CrarHcTHYECKOE
yCpe/HEeHHE.

7. Pacnpenenenne Makcseia. CpelHUE CKOPOCTH MOJIEKYI.
8. Bapomerpuueckas popmyna. Pacnpenenenue bosbimana.
9. Pacnpenenenne Makcseia — boibumana.

10. Ypasuenune Ban-zep-Baansca. M30TepMbl pealibHBIX rasos.
11. MeractadbuiibHoe coctositiue. KpuTHueckoe cocTosHHE,

12. BHyTpenHss sHeprus peajlbHOTO rasa.
13. XapakTeprcTHKA KHU/IKOrO COCTOSHUS. baHKHUI MOPsIOK.

14. TToepxnocTHOE HaTsbKeHUe. CHIIbL, BOSHUKAIOUINE HAa KPUBOH MOBEPXHOCTH JKH/IKOCTH.
®opmyia Jlannaca. CmauuBanue U KannUISIPHBIC SABJICHUA.

15. IlonsiTHe CTONIKHOBEHUS. YTIPYTroe H HEYHPYIOe CTOJTKHOBEHHS.
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16. IlpunensHoe paccrosuue. DddexruBHoe ceuenne paccesnua. CpeaHss IMHaA
cBoOoiHOTO npodera.

17. OcHOBHBIE TEPMOJMHAMHYECKHE MOHSATUSA: BHYTPEHHAS SHeprus, padoTa, Terora.
YPaBIIGIiHG IIEPBOI0 HAYalla TepMOJIMHAMHKH.

18. 3aBMCMMOCTL TEILIOEMKOCTH HJeaJlbHOTO Ta3a oOT BMjaa npouecca. Pabora,
coBeplIaeMas ra3om Ipu M30Ipoleccax.

19. AnnabaruuecKuil mpouecc.
20. O6patumbie 1 HeoOpaTHMBIe T1poliecchl. Kpyrosoii npoiecc (1uKm).
21. Iuxna Kapno u ero KIIJ] ais naeansHoro rasa.
22. IlpuHuAI JeHCTBHS TEIIOBOTO JABUIATEl M XOJIOIMIBHON MAIIUHBL.
23. Durponus. 3aKOH BO3pacTaHus SHTPOIHH.

Peiimunz-konmpo.an Ne3

1. 3akon Kynona. HanpsokeHHOCTB — 21eKTpocTatHueckoro — mojs.  llonstue
HIEKTPOCTATHYECKOTO 1o, [IpHHIMD Cynepno3suuuu 21eKTPHYECKUX MoJIeH.

2. [lorok nanpsukennoct. Teopema ['aycea 11 3JIEKTPOCTATHYECKOTO [10JIsi B BAKyYME.
3. [lpumenenue TeopeMbl ["aycca juia pacuera moJiei.

4. PabGora cun  snekTpoctaruyeckoro  nois.  Llupkynsius — HanpsikKeHHOCTH
3NMEKTPOCTATUIECKOTO T10J14.

5. ITorenuman. Pasnocts norenumanoB. CBs3b MEXKAY MOTEHIHAIOM U HANPSKEHHOCTHIO
HEKTPOCTATHUECKOT'O 11015,

6. CBOGOAHBIE M CBS3aHHBIE 3apsabl B BeulecTBe. Twumel amonekTpukos. HonHas,
9JEKTPOHHAS U OPUEHTALMOHHAS TTOJIAPH3ALIH.

7. [onspuzoBanHOCTD. JIMAIeKTpHYecKas BOCIPUMMYHMBOCTD BEILIECTBA U €€ 3aBUCHMOCTh
OT TeMIlepaTyphbl.

8. Teopema IP'aycca Juisi 3JCKTPHYECKOTO TMOJS B JM3JICKTPHKE. DIICKTPHUYECKOE
cMmerienne. JluoneKTpruueckas NPOHUIAEMOCTb cpe/ibl. HanpsskeHHOCTE 2JIGKTPHYECKOro 11015 B
JINITIEKTPHKE.

9. I'paHuuHbIe YCIOBHS JUIS IEKTPHYECKOrO 1MO0Js HA rpaHule pasaena “IHdJICKTPHK —
JMANIEKTPUK .

10. Pacnpeiesienue 3apsi/ioB B IPOBOJHMKE. DIEKTPOCTATHHYECKOE 110JIC BHYTPH M CHAPYKH
MPOBOIHUKA. DIIEKTpOCTATHYCCKAs 3allUTa.

11 9JleKTp00MKOCTb YCJIHHCHHOI'O IMPOBOAHHKA, CHCTCMBI IIPOBOJIHUKOB M KOHJIEHCATOPA.

12. DHeprus 3apsyKeHHBIX YEIAMHEHHOrO [MPOBOIHMKA, CHCTEMBl IIPOBOJIHHKOB H
KOHJIeHCATOpa. DHeprus »eKTpuueckoro nosis. O0beMHas MIOTHOCTb YSHEPIUM HIEKTPHIECKOIO
1oJsl.
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13. XapakTepuCTHKH JMEKTPUYECKOro MOJs M YC/IOBHS €ro CyllecTBOBaHUs. PazHOCTh
MOTEHIHAIOB, YICKTPOABHIAYLLAS CHIIA, HATIPSIKEHHE.

14. Boisoj1 3akoHoB Oma 1 JIxkoynst — JIeHna 13 2J1eKTPOHHBIX NPE/ICTABIICHHIA.

15. 3akon Amnepa. MaruutHas uHaykuus. 3akon buo — Capapa. [loHsTHe MarHuTHOIO
11015, [IpuHIMIT CyIepro3uIMi MarHUTHBIX 1oJ1ei. MarnuTHbIH MOMEHT.

16. MaruuTHoe 110J1€ NPSIMOIMHEHHOI0 ¥ KPYTOBOIO TOKOB.

17. LlupKkyasuus BeKTOpa MarHUTHOM MHIYKUMH. 3aKOH MOJIHOro Toka. MaruuTHoe moie
JUTMHHOTO COJIEHOW1a ¥ TOPOH/IA.

18. MaruuTHoe B3auMOJICiCTBAE TOKOB U €IMHHIIA CHITBI TOKA — amIiep.

19. lIBHH(CHHﬁ 3apsKEHHBIX YacTHIL B DJICKTPHYUCCKHX H MAlrHHTHBIX MOJIAX.

20. IToHsITHE MArHUTHOIO MOMEHTA aTOMA.

21. Mukpo- u MakpoToku. MozexynispHble TOkH. MaruuTHas BOCIpUHUMUYHBOCTD BELIECTBA.

22. 3aKOH NOJHOTO TOKA /Ul MArHUTHOTO 11015 B BenecTe. HanpskeHHOCTE MAarHUTHOTO
noJst. MarauTHasi MPOHULIAEMOCTD cpe/ibl. MH/IyKIMs MAarHMTHOI'O NOJIS B BELLECTBE.

23. ['pannyHble YCI0BHSA U1 MArHMTHOTO MOJISt HA TPAHMILC paszielia ABYX Cpell.
24. Tunsl marnetukoB. Kpusas namarauunBanus. Touxa Kropu. JlomeHbI.

25. Onpir  ®apages. Marauthbii  notok. DJIC  wmHaykuun. OCHOBHOH  3aKOH
S1eKTpOMArHuTHOM nuaykunn. Ipasuio Jlenna.

26. CaMOMHIYKUMS ¥ B3aUMOMHAYKIMSA. MHIYKTHBHOCTH M B3aUMHas WHIYKTUBHOCTB.
Toku pa3MbIKaHHS M 3aMbIKaHHS.

27. DHeprusi MarHUTHOTO 1oJist. OGbeMHast IIOTHOCTh SHEPIUM MarHUTHOTO T0JIA.
2 cemecTp
Peimunz-konmposs Nel

1. CBOGO/IHBIE M BbIHYAKICHHBIE KoneOanus. ['apMoHHUecKne MexaHHUYeCKne KoJleOaHus u
UX XapaKTepHUCTHKH.

2. DHeprus rapMOHHYECKHX MeXaHH4eckuX KoieOanuii. ITonstne 0 rapMOHMYECKOM H
AHrapMOHHMYECKOM OCIMILIATOPE.

3. Crio’keHye 0/ IMHAKOBO HAIPABICHHBIX FApMOHMYECKNX KoJieOanmii. bruenus.

4. CrokeHue B3aMMHO TEPHEHMKY/ISPHBIX TFapMOHHUYECKHX KoueOanuil. @Durypbl
Jluccaxy.

5. 3aryxaiomme MexaHuuyeckue kosieGanms. YHactora, KodpQHIMEHT 3aryXaHus,
norapuGMHUIECKH JIeKPEMEHT 3aTyXaHHs MEXaHHYECKHX KOJIeOaHHii.

6. BeiHyX/IeHHBIE MeXaHHuecKue KoiaeOanus. AMIUIMTYaa M (asa mpu BbIHYA/ICHHbIX
MEXaHUYECKNX KOJIeOaHMsIX.

17



7. Mexanuueckuii pezonanc. PesonaHcHble kpuBble. CoOTHOmIEHHS MexIy (pazamu
BBIHYK/IAIOLIEH CHIIBI U CKOPOCTH NIPU MEXAHMYECKOM pEe30HaHCe.

8. Mexanusm 00pazoBaHus MeXaHHYeCKHX BOJIH B ynpyroi cpeae. Ilpoaoiasheie u
monepeyHble BOJHBL. BojHOBOE ypaBHeHHE M ero pemenue. ['apMOHMYECKHE BOJIHBI M HX
XapaKTEePHUCTHKH.

9. dazoBas CKOPOCTH | jiUcIiepcHs BOIH. BosHOBOI NakeT u rpynnosasi CKOpoCTb.
10. [Tonstre 0 korepentHocTH. MuTepdepenuns BonH. CTOSINE BOJIHBL.

11. KoneGarenbHblii KoHTyp. ['apMoHHMYecKHe 3JEKTPOMArHMTHBIE KOjeOaHMs M HX
XapaKTEPHUCTHKH.

12. 3aryxamoolmue »JIeKTpoMarHuTHele Kojebanus. Yacrora, kodpQuIMEHT 3aTyXaHus,
norapuMHUYECKHii  JEKPEMEHT 3aTyXaHusi SJICKTPOMArHUTHBIX Kosiebanuii. JloOGporTHOCTH
KoJiedaTe/IbHOro KOHTYpa.

13. BbIHYXK/ICHHBIE HJIEKTPOMarHuTHble KosieOauus. AMIINTYAA W (asa BbIHYKICHHBIX
MEKTPOMarHUTHBIX KoaeOauui.

14. dapajieeBckas 1 MaKCBeJIJIOBCKas TPAKTOBKH SIBJICHHS JIEKTPOMArHHTHOH MHIAYKLHH.
Tox cMmerenus.

15. Cucrema ypasuennit Makcsesia. DJICKTPOMarHuTHOE MoJie.

16. BomHoBoe ypaBHeHHE /ISl DIEKTPOMArHUTHOrO Mojs W ero pewenue. CKopocTh
pacrnpocTpaHeHust YIEKTPOMATHUTHBIX BOJIH B cpejlax.

17. OcHOBHble CBOHCTBA SJEKTPOMArHUTHBIX BOJH. DHEPrUs M MOTOK JHEPruu
yekTpoMaruuTHeIX BouH. Bekrop IojinTunra. ViIMnyiec 371€KTpOMAarHuTHOIO 1071,

18. DsextpomarauTHas npupoxa cseta. [Ipunmun [oifrenca. 3aKOHBI OTPAKEHUS H
npesioMIeHHs. AGCOIIOTHBIH M OTHOCHTEIIbHBIA MOKA3aTe/IH NPETOMIICHHS. [TonmHoe BHYTpeHHEE
orpaxeHnne. CBETOBO/1bI.

19. KorepeHTHOCTh U MOHOXPOMATHYHOCTH CBETOBBIX BOJIH. BpeMeHHds KOTEpeHTHOCTD.
Bpewmst 1 11MHA KOT€PEHTHOCTH.

20. Ontuyeckas umHa nytn. OnTHyeckas pasHocTh Xoja. Pacuer unTepdepeHuHOHHO#H
KapTHHBI OT JIBYX KOT€PEHTHBIX HCTOYHHKOB.

21. Ilonockl paBHOI TOJIIMHEL M PABHOTO HAKJIOHA.
22. IlpocTpancTBeHHAst KOTEPEHTHOCTh. Panyc KOTepeHTHOCTH.

23. Ilpunuun Troiirenca — ®penens. Metoa 3om  ®penens.  [lpsamoanneiinoe
pacripoctpaienue cseta. Jndpaxius @penens Ha KPYriaoM OTBEPCTHM M IHCKE.
24. ludpaxumns OpayHrodepa oT GeCKOHEUHO JITHHHON NPIMOH 1ICTH.

25. JIndpakumns @payrropepa Ha 01HOMEPHOI 1H(PAKUHOHHON peleTKe.
26. Iousitue o rosnorpadun.
Peiitmunz-konmpo.ib Ne2
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10.

11

14.

Tennopoe wm3nyuenue. PaBHOBecHoe H3iyueHue. XapakTEPUCTHKH — TEMJIOBOIO
H3JTyYCHHUSI.

AGcomoTHo yepnoe Tes10. 3akon Kupxroga. 3akons! Ctedana-bonbumana u Buna.
Pacnipejie/icHie 3HEpPruM B CreKTpe abcomoTHO udepHoro Tejna. @opmya Panes-
Jlxunca. YieTpaduolieToBas katactpoda.

Ksanrtoas runotesa u ¢popmya [lnanka

Buewnuii gporodnekrpuyeckuit g dexr u ero 3akonbl. DOTOHBL.

Dddexr Komnrona u ero reopwus.

Moens atroma Pesepdopaa. [loctynarer bopa. Atom Boj10poa.

['unoteza je bBpoiing. DKcnepuMEHTaJIbHOE MOJATBEPKICHHE BOJHOBBIX CBOHCTB
MHUKpPOYACTHIL.

CooTHOILICHNE HEOlPe1eICHHOCTEH.

Bonnosas GpyHKIHSA, €€ CBOHCTBA M CTATHCTHYECKUH CMBICIT.

. Hecraumonapnoe ypasnenue Illpeaunrepa. Craunonapsoe ypasnenne [llpeaunnrepa.
12,
13.

YacTuua B NOTEHIIMAIILHON sIME.

[TpoX03K/IeHHE YacTHIbl Yepe3 MOTEHIHAIbHBIA Oapbep. KBaHTOBBINH TIapMOHHYECKHUH
OCIHHJIIATOP.

Vpasuenue llpeaunrepa a1 21€KTpoHa B atoMe BOJI0pPO/a. ['1aBHOE, OpOUTAIIBHOE H
MarHUTHOE KBAHTOBBIEC YUCIIA.

Peamune-konmposis Ne3

9
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16.

KBanTOBaHHE 3HEPrUM SIEKTPOHA B aToMe Bogopoja. CrieKTp atoma Bo10po/ia.
OpOuTanBHbIL 1 MArHUTHBIH MOMEHT JIeKTpoHa. COOCTBEHHBIH MEXaHMYCCKUH MOMCHT
AMITyJbca ekTpona (cnuu). CIMHOBBI MArHUTHBIH MOMEHT 37ekTpoHa. CIHHOBOC M
MAarHMTHOE criMHoBoe KBanToBble ukcaa. OnewiT llltepna n Nepraxa.

[pusnun sanpera [aysm. TTepnouyeckas cucrema snementos. [1pasuio orbopa.
[lornomenue, CIOHTaHHOE M WHYIMPOBaHHOE u3ayuenue. Jlasepsl.

Knaccuueckas teopus Terioemkoctd. 3akon Jliononra u Iltu. KeantoBas Teopus
ternoemMkocTH DiiHmTeiina. Temneparypa DitHuITeHHA.

Teopust temoemkoctu Jlebas. Mozens Jle6Gast. @ononbl. Temneparypa Jlebas.

[TousTHe 0 KBaHTOBBIX craTHcTHkax ®epmu-Jlupaka u bose-Ditnmreiina. bo3oubl
(epMHOHBDI.

Pacnpesnenenus ®epmu-/Iupaka u bose-Diinireiina. Yposens n sneprus depmu.
O6MeHHOe B3auMO/eHCTBHE M NPUpOJa XUMHYECKOH CBSI3H. JHEPreTHYCCKUe 30HbI B
KpHCTaJlJ1ax. Pacnpeﬂenelme JICKTPOHOB MO YHEPIreTHYCCKHM 30HAaM.

. Knaccudukauus TBepabIX Tel Ha METallbl, [OJYIPOBOJHUKH U JIHIICKTPHKH.

TemnepaTypuaﬂ 3aBUCUMOCTD DJICKTPONPOBOIHOCTH METAJLJIOB H NoOJIYIIPOBOJAHHKOB.

.CobcTBenHas ¥ NpUMECHas TMPOBOJAMMOCTH  IOJYTPOBOJIHHKOB. KoHTakT JBYyX

metauoB. P-n nepexos1. [TonynpoBoIHHKOBbIE THO/IBI.

. PagnoakTtuBHOCTb. Ajbpa-, Oerta- W ramMMa-usnydeHue. 3aKOHbl PaJMOaKTUBHOIO

pacnaja.

. CoCTaB M XapakTepHCTHKH aTOMHOTO sapa. Mojen atomuoro sjpa. Hefitpuno.
. Slnepuble cusbl. Macca v 9HEPrusi CBA3H s/1pa. B3auMOoCBs3bL MacChl U SHCPIUH. Jledekt

mace. Jueprus caszu. COOTHOMIEHNE MEKITY HOJIHOM YHEPrUel H UMITYIbCOM HaCTHII.

. SljepHble peakiMn U 3aKOHBI coXpaHeHust. Peakius JieicHus /€. [lennas peakums

nenenus. Peakuus cHHTE3a aTOMHBIX sL1ep.
Buisl B3aumoseiictsuii. Teopus Jlupaxa o wxteprperaiii Bakyyma. CTOJIKHOBEHHE H
pacnajg uactui. Yactuubl M aHTHUacTHUbL Kocmuueckue Jy4u. [Ipeppatienns u
KIaccuuKanus eMeHTapHbX yacTui. Ksapku.
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[TpomekyTounass arrecTanust Mo HTOraM 0CBOEHHSE THCUHILTHHBI
Bonpocsl k 3auery ( 1 cemecrtp)
1. Mexannueckoe ABMKeHHE Kak mpocteitmas Qopma jasukenus marepun. Cherema
orcuera. [Mpunuuin othocutensuoctn 'annmnes. [peoOpasosanns [Namunes. Paauyc-sexrop.

2. MarepuanbHas Touyka (vactuua). Tpaekropusa. Paauyc KpHUBH3HBI TPAacKTOPHH.
Jluueiinas CKOpOCTh U JIMHCIHHOe yekopenne. [ocTynaTtenbHoe ABHAKEHHE TBEPIOIO Tela.

3. TaureHumanbHoe M HOpMaibHOE YCKOpeHus. CBs3b MEK1Y JIMHEHHBIMH M VITIOBBIMH
KHHEMaTHYeCKUMH BeIMUNHAMH.

4. Tlepeblii 3ak0H HpIOTOHAZ W MOHATHE MHEPUHAILHON CHCTEMBI OTCHeTd. BTOpOil 3aKOH
HpioToHa u nmoHsTHe CHibl, Macchl 1 UMIVIbea. YpasHenne JpuxeHus. Tpetuii 3akon HerotoHa
H IMPEACIIbl Cro IPHUMEHHMOCTH.

5. HeuuepunaibHbple CHCTeMBbl OTCHeTa. AOCOMOTHBIE H OTHOCHTEILHLIE CKOPOCTH H
vekopenue. CHIIbl MHEPLMH.

6. Cucrema MatepraidbHbeIX ToueK. LleHTp mHepunn (uentp mace). Teopema o JIBHAKCHHH
HEHTPA HHEPLHH.

7. lonsTie abcomOTHO TBep10T0 Te1a. MOMEHT HHEPLMH Tella.
8. Teopema IllTefinepa.

9. Moment cuiabl.  MomeHT wuMmyabed.  YpaBHeHHE  MOMEHTOB.  YpaBHEHHE
BpallaTe/1bHOro ABUAKEHHIS TBEPIOIO Te/la OTHOCHTEILHO HENOABHAKHON OCH.

10. 3akon coxpaHeHnus UMIy/bca 0 TpeTHii 3axon Herotona.

11. 3aKoH coXpaHeHUs MOMEHTa UMITYJIbCA.

12. PaGoTa 1 3Heprus B MexaHuke. JHeprus KHHETHUYECKas U MOTEeHIHATbHAS.
13. VpaBHeHe Hepa3peIBHOCTH. Y paBHeHHe bepuyuin.

14. TTonaTe miaeadbHOTO raza. MoOJeKyISIPHO-KHHETHYECKOe TOJIKOBaHHE TeMIECpaTyphbl.
l\iﬂKpOCKOI[l'l'-IECI\"IiC napaMeTpbl CHCTCMEI.

15. BuyTpeHuss oHeprua uieanbHoro rasa. Ywuenao crtenened  ¢Bo0oibl.  3aKoH
paBHOpacmpe1e/leHHs YHEPIUH.

16. Jlapienue rasa ¢ TOYKH 3PCHHS MOJEKYISPHO-KHHETHYECKOH Teopuu. OCHOBHOE
VPaBHEHHE MOJIEKY/IAPHO-KHHETHYECKOH TCOPHH.

17. YpaBHeHnune cocTosiHus HeaibHoro rasa (ypastenne Kianeiipona — Menaeneesa).

18. JluHaMHYeCKHE M CTATUCTHYECKHE 3aKOHOMepHOCTH B (Qu3nke. CTaTHCTHYECKHI
METOJ1 Hecae10Batus cuctembl. [ToHsTHE O (PYHKIMH paciipee/ieHus.

19. Pacnipestenenne Makcegenia. Cpeanne CKOPOCTH MOJIEKYT.
20. bapomerpuyeckas popmyua. Pacnpenenenne boabimana.
21. Vpapuenne Ban-1ep-Baanbea. M30Tepmbl peajibHBIX ra3os.
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OcHOBHBbIE repMOJIMHAMHYCCKHE TIOHSATHA: BHYTPCHHSAS OSHEPIHA, ]'JB.GOTE[, TEII0TA.
YPBBHCHHE MEPBOro Havyajla TEPMOJAHMHAMHKH.

22. 3aBHCHMOCTH TEIIOEMKOCTH MJEAJIbHOr0 rasa oT Buaa npouecca. Pabdora,
COBGPLLI&EMEU] rasom IlpH monpoueccax.

23. Annabatuyeckuii npouecc.

24. OGparumble 1 HeoOpaTuMele nporecchbl. Kpyrosoii npotecc (LHMKI).
25. Hukna Kapuo u ero KI1J] ans ujeansHoro rasa.

26. IpuHuuIl AeiicTBIS TETJIOBOTO ABMIraTe/Is M XOJI0H/IbHOH MalIHHBL,

27. 3akon Kynona. Hanpsbkennocts — asiekTpoctatuyeckoro  noss.  Ilonsthe
31EKTPOCTATHYECKOTO 10718t [IpUHIAI CYNIEpIO3HIIMHU IEKTPUHECKUX MOJIeH.

28. IloTok HanpsxenHocTd. Teopema I'aycca Juid 2J€KTPOCTATHYECKOTO 1MOJIS B BAKYYME.
29. Ilpumenenue Teopemsl 'aycca juis pacyera noJjen.

30. PabGora cua onektpoctatudeckoro  mons.  Llupkysisims  HanpsKeHHOCTH
DJIEKTPOCTATHYCCKOTO MOJIA.

31. ITorenuuas. Pasnocts noteninaioB. CBA3b MEXK/1Y MOTEHIHAIOM H HANPSIKEHHOCTHLIO
IEKTPOCTATHUECKOT O MOJIs.

32. CpoGojHbIe W CBs3aHHBIC 3apsibl B BewlectBe. Tunbl auanexrpuxos. HMonnas,
HIEKTPOHHAS ¥ OPUEHTALIHOHHASA MOJIAPU3ALINK.

33. IlonspuzoBanHocTh. JlMdnekTpHueckas BOCHPHUMYMBOCTH — BEIIECTBA W €€
3aBUCHMOCTb OT TeMIIEpaTyphl.

34. Teopema l'aycca Jyis 3IEKTPHYECKOrO TMONS B AMAJIEKTPUKE. DJICKTPHYECKOE
cMentenue. JIuanexTpuyeckas MpoOHULIAEMOCTh cpe/ibl. HanpsskeHHOCTh S/IEKTPHYECKOro 101 B
JUDJIEKTPHKE.

35. Pacnipesiesienue 3apsijioB B TIPOBOJHMKE. DJIEKTPOCTATHUYECKOE 110J1€ BHYTPH U CHAPY KU
[POBO/IHUAKA. DIEKTPOCTAaTHYECKAS 3aIIMTA.

36. DHCKTDOCMKOC'['I} YEJIHHCHHOTO MPOBOJAHHKA, CUCTCMBI IIPOBOJ/IHUKOB U KOH/IEHCATOPA.

37. DuHeprus 3apsyKEHHBIX YEJAWHEHHOIO MPOBOJHUKA, CHCTEMbI [POBOJHMKOB H
KOH/IeHCATOpa. JHEPrHs YMeKTPUUEcKoro nojs. OobeMHas IIOTHOCTE YHEPIUH HICKTPHYCCKOTO
[oJIs1.

38. XapakTepHCTHKH 2/EKTPHYECKOr0 T0JIs M YCJIOBHMS €ro cyllecTsoBanus. PasHocTb
HOTEHIIMAIOB, 37EKTPOABMKYILAs CHJIa, HAMPsSKEHHUE.

39. Kiaccuueckas 9HJIEKTPOHHAs TeOpUsl  DIEKTPONPOBOAMMOCTH  MCTALIOB W ¢e¢
HEIOCTATOYHOCTb.

40. 3akon Amnepa. MaruutHas unayknus. 3akon buo — Casapa. llonsiTHe MarHuTHOro
nons. [IpuHIMI CYNEpro3HIMK MArHUTHBIX 110J1eH. MarHuTHBIH MOMEHT.

41. MarauTHoe 1oJie NpsMOJUHEHHOT0 H KPYrOBOTO TOKOB.
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42. 1lupkysiius BeKTOpa MArHMTHOM MHIYKIMH. 3aKOH 110JHOro Toka. MarauTtnoe roje
JUIMHHOTO COJICHOM/1Aa U TOPOH/IA.

43, MaruuTHOE B3aUMO/ICHCTBHE TOKOB M €MHU1A CHJIBI TOKA — aMIiep.
44, JIBuKeHHE 3apsiyKeHHBIX YaCTHIL B 2IEKTPUUYECKAX H MArHUTHBIX I10JIAX.

45. Oneir  ®apages. Maruutabiii  notok. DJIC  muaykumu.  OcHOBHOH — 3aKOH
3JeKTpoMarHuTHo# nuaykuuu. lpasuio Jlenna.

46. CaMOMHAYKIMS M B3aUMOMHJIyKUMS. MHIYKTHBHOCTL M B3aUMHas MHJYKTHBHOCTD.
Toku pa3MbIKaHHs U 3aMbIKaHHS.

47 . DHeprusi MaruuTHOro noss. OdbeMHas MJI0THOCTh YHEPIHU MArHUTHOTO TOJI.

48. CoGo/iHblE U BBIHYK/ICHHBIE KOJeOaHus. ['apMoHnyeckne MeXxaHMueCcKue KoJjiedanus u
MX XapaKTepPHCTUKH.

49. DHeprust rapMOHUYECKUX MEXaHHYeCKHX KoseOanuii. [ToHATHE O rapMOHHYCCKOM H
aHTapMOHHMUECKOM OCUHIIIATOPE.

50. CioskeHHe 0JIMHAKOBO HAIIPAB/JICHHBIX FAPMOHMYECKNX KojleOanuil. buenus.

51. Cnoxkenue B3aUMHO MEpHEHMKYIAPHBIX TapMOHMYECKHX Kojebanuit. ®Ourypsl
Jlnccaxy.

52. 3Baryxaiomme MexaHuueckue koneGanusa. Yactora, kospduument 3aryxanus,
norapugMHUUYECKHil IEKPEMEHT 3aTyXaH!s MeXaHHUECKUX KoJieOaHuit.

53. BeiyskIeHHbIe MexaHudeckue KosebaHus. AMIUIMTY/1a M (pasa MpH BBIHYKICHHBIX
MEXaHWYECKUX KOJIeOaHHsX.

54. Mexannuecknii pesonanc. Pesonanchble kpusble. CooTHoOumIeHHs Mexay (azamu
BBIHYIK/1AI0IICH CHIIBI M CKOPOCTH NPU MEXAHUYECKOM PE30HAHCe.

55. Mexauusm 00pa3oBaHMsi MEXaHH4YeCKHX BOJH B ynpyroii cpene. IIpoaoibHbie u
rnonepevHble BOJIHBL BOJHOBOE ypaBHEHHME M €ro peiueHue. l'apMoHMYecKHe BOJIHBI M MX
XapakTepUCTHKH.

Bonpoceb! k yk3ameny ( 2 cemectp)
|. KoneGatenabHplii KOHTYp. ['apMOHMYECKHE 3IE€KTPOMArHMTHbIE KojebaHus M HX
XapaKTePUCTUKH.

2. 3aryxaloime sIeKTpoMarHuTHele koiebanus. Yactora, KodppuUHMEHT 3aTyXaHws,
norapuMUYECKUii  JIeKPEMEHT 3aTyXaHHs JIEeKTPOMAarHuTHBIX Kolebanuit. JlodpoTHOCTH
KonebaTeIbHOTO KOHTYpa.

3. BemykieHnubie 1eKTpOMarHUTHbIC KoneOaHus. AMIUIMTYZA W (aza BbIHYKICHHBIX
HIEKTPOMArHUTHBIX KOJICOaHHIA.

4. dapajieeBcKas U MakCBe/JIOBCKas TPAKTOBKHM SIBJICHHA ICKTPOMArHUTHON HH/LYKLIHH.
Toxk cMerenus.

5. Cucrema ypaBHeHuit Makcpesia. DJIeKTpOMarHuTHOE MoJie.
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6. DuekTpoMarHuTHas npuposaa csera. [lpumnumn [roiirenca. 3akoHbl OTpaKeHUs W
npesiomiienus. AGCOTIOTHBIN H OTHOCUTEIbHBII 1oKa3aTenn npeaowienus. [lonnoe BHyTpennee
orpaxkeHne. CBETOBOIBI.

7. KorepeHTHOCTH H MOHOXPOMATHYHOCTL CBETOBBIX BOJH. BpemMeHHAs KOrepeHTHOCTb.
Bpemsi v JUTHHA KOTepEeHTHOCTH.

8. OnTuueckas uiMHa nyTd. OnTHdeckas pazHocTh xojda. Pacuer mutepdepeHMoHHON
KapTUHBI OT IBYX KOT€PEHTHBIX HCTOYHHKOB.

9. ITonoce! paBHO# TOJILIMHBI M PABHOTO HAK/IOHA.
10. Mudpaxuus @paynrodepa Ha 0JIHOMEPHOI AMPPaAKIMOHHOH peleTKe.

11. EcrecTBeHHBIH W 1o/sspu30BaHubli cBeT. [losspusanus npu oTpajkeHnd U NPeIoOMICHUN.
3akon bprocrepa.

12. Tlonspusauusi npu ABOHHOM IyyenperaomieHHn. OOBbIKHOBEHHbIH M HEOOBIKHOBEHHBIN
ayun. Onrudeckas ock Kpuctasia. [onspusanuonnsie npusmbl. 3akon Manmoca.

13. 3arpyaHeHust B HJIeKTpOMarHuTHOH Teopun Makcsenna. Hopmansnas v aHomanibHas
jqucrepcu. MeTo 1bl HaOIK0IeHHS AUCTIEPCHH.

14. Teruiooe  w3aydenue. PaBHoBecHoe — M3ilyyeHue. XapakKTEpPHCTHKH  TEIUIOBOTIO
U3JIYUYEHMS.
15. AGcomotHo YepHoe Teno. 3akoH Kupxroda. 3akonsl Ctedana-boabumana n Buna.

16. Pacnipesienenre SHEpPruM B crieKTpe adcooTHo vepHoro tena. @opmyna  Panes-/Dkurca.
Vabrpaduonerosas karactpoda.

17. KBanTosas runoresa u popmyia Ilnanka

18. BHemmHuii poToriexTpuueckuit apdexT n ero 3akonbl. GOTOHBI.

19. Dddext Komnrona u ero reopus.

20. Mojens atoma Pesepdopaa. Tloctynarsl bopa. Atom Bojopoa.

21.Tunore3a e bpoins. DKCNepUMEHTAIBHOE  [OJTBEP/K/IEHHE  BOIHOBLIX  CBOWCTB
MHUKPOYACTHIL.

22. CooTHOIIIEHHE HEOMNpe/IeIeHHOCTEH.

23. BonHoBas (yHKIHMA, €€ CBOUCTBA U CTATHCTHYECKUH CMBICIL.

24. Hectanmonapnoe ypasuenue IlIpeaunrepa. Craunonaproe ypasnenue Ilpeaunrepa.

25. Yactuua B NOTEHIMAIBHOM AME.

26. [Ipoxosk/IeHHe YacTHLbl Yepe3 MOTeHUMaIbHbIH Oappep. KBaHTOBBIH TrapMOHHYECKHH
OCLMJLIATOP.

27. Vpasuenue Illpeaunrepa aias >1MeKTpoHa B atome Bojopoaa. l'naBHoe, opOuTaibHOe M
MarHMTHOE KBaHTOBbLIE YMCIIA.

28. KBanTopanue YHeprum 2IeKTPOHA B aToMe Bo10po/ia. CrieKTp aToMa BOJ10poJIa.

29. OpOuTanbHblii ¥ MarHWTHBIE MOMEHT d1eKTpoHa. COOCTBEHHBIH MEXaHHYCCKHH MOMEHT
uMnyibca aexTpona (cnuH). CHMHOBBIA MarHMTHBIH MoMmeHT 91ekTpoHa. CruHOBOE W
MarnuTHOE CIIMHOBOE KBaHTOBBIE ukcia. Oubt IItepna u I'epiaxa.

30. [punmmn 3anpera Haysm. [lepuoauyeckas cuctema sj1emenToB. [Ipasuio orbopa.

31. Kinaccuueckas Tteopus Ttemnoemkoctd. 3akon Jlomonra u Iltu. KsantoBas teopus
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termoeMkocTh DitHitelHa. Temneparypa DitHiuTeilHa.
32.Teopus tennoemkoctu [lebas. Moaens Jlebas. @ononsl. Temneparypa Jlebas.
33. CobcrBennas ¥ PUMECHAast IPOBOAMMOCTH MOJIYTIPOBOIHNKOB. KOHTaKT AByX MeTajlIioB. P-
n nepexo/l. [loaynmpoBoAHMKOBBIE THO/IbI.
34. PammoaktMBHOCTE. Allb(ha-, OeTa- 1 raMma-u3IydeHue. 3aK0HbI PaIMOaKTHBHOTO pacnasa.

35. CocTaB ¥ XapakTepUCTHKH aTOMHOI0 sipa. Mozaenu aromuoro sapa. Heitpuso.

36. Slaepubie cumbl. Macca u SHeprusi CBsi3u sijipa. Bzammocssisb mMaccel M oHepruu. Jlepekr
macc. DHeprust cBsizn. COOTHOLLIEHHE MEXKITY MOJIHON SHEPTHCH W HMITY/IBCOM YaCTHILBL.

37. Snepuble peakuuu M 3aKoHbl coxpaHenus. Peakuwms nenenms syiep. Llermas — peaxims
nesenus. Peakims cuHTe3a aTOMHBIX A/1€p.

38. Buanl Bzanmopeiicteuii. Teopusi Jlupaka no mnTeprperanun Bakyyma. CTONKHOBEHHE H
pacnan wactuu. Yactuusl u  anTHyacTuibl Kocmuueckwe syuu. llpeBpaiienus u
KiaccuuKanus snemMeHTapHbIxX qactiil. Ksapku.

CAMOCTOSATEJIbHASA PABOTA CTYJIEHTOB
[IpumepHbIe TeMbI pehepaTHBHBIX padoT

1 cemecTp

1. ®usuka — HayKa [103HAHU MUPA.

2. IlpoctpancTBo 1 BpeMms B husnke.

3. YepHsle bipsl Bo BeeneHHOM.

4, Yuenue K.D. I{nonkosckoro.

5. MojenupoBsanie Tpoliecca pacnpoCTpaHeHHs YIapHOW BOJHBI IPH  B3pbIBAX B
Pa3IN4HbIX Cpelax.

6. Kunernka u TepMo/IHHaMUKa OMOJIOrHYECKUX MPOLIECCOB.

7. Topsiiok 1 GecnopsiIoK B MUPE OOJIBIIMX MOTEKY 1.

8. DKCIepUMEHTANbHBIC MCCIE0BaHus JJIeKTPOMArHHTHOro mois 3emuu B oOnactu
CBEPXHHU3KHX 4acToT.

9. 1llapoBast MosIHUS U €€ NIpHpoOJIA.

2 cemecTp

10. CrangapTHas MOJe/Ib /IEMEHTAPHBIX YacTHLL.

[ 1. CoBpeMeHHBIE B3IIs/1bl HA CTPOCHUE H/IEMEHTAPHBIX YACTHIL.
12. MeTo/1bl perucTpauum 31€MEHTaAPHBIX 4acTHIL.

13. AHTMMHP. AHTHBEIIECTBO U €ro CBOHCTRA.

14. CepXTEKy4eCTh H CBEPXIPOBOAUMOCTD.

15. TynHeanpoBaHHe B TBEPJIBIX Te1aX U TYHHEIbHbIH MUKPOCKOIL.
16. Pentrenosckast Tomorpadgus ¥ MpUMEHEHHE MAarHUTHOTO Pe30HAHCA.
17. ®usnka niasMel U yIpasIsieMblid TEPMOSIACPHBIH CHHTES.

18. JlocTHKeHusI COBpeMeHHOM Ono(H3HKH.

19. Jlunamuueckuii xaoc. @paxrabl.

20. [Mops1ok 1 Gecrops10K B MUPE OOJIBIIMX MOJICKYIL.

Crucok MOKeT ObITh 3HAUMTENBLHO pacimpeH. Temy pedepara CTYJAEHTBI COMIAcyioT €
[PEroaBaTeyICM.

24



7. VAEBHO-METO/IMYECKOE U UH®OPMAIIMOHHOE OBECITEYHEHHE
JAUCHUITIMHbI ®U3UKA

a} OCHOBHAs JIHTCpaTypa:

. Kysuenos, Apremmii Aprembesnu. @Puszuka: Mexanuka. Monekynsphas (Qusuka.
JNEKTPUYECTBO M MAarHeTH3M. DJIEKTPOMArHUTHble KoneOanus U BoiaHbl. OnTvka : y4eOHOe
nocooue / A. A. Kysnenos ; Biagumupckuii rocy1apcTBEHHBIH YHUBEPCHTET HWMEHH
Anexkcanpa I'puropsesnua u Hukoas ['puropsesnua Cronerossix (Bal'V) .— W3a. 2-e, nenp.
u aon. — Baaaumup : BaaauMupckuil rocyapcTBEHHBIA YHMBEPCHTET HMEHH AJIeKcaH/ipa
['puropresuua ¥ Hukomnas I'puropweBnua Croneroeix (Bal'V), 2013 .— 160 c. @ w1 —
MmeeTtest anekTponnas Bepeust .— bubimorp.: ¢. 155-156.

Usnanue Ha ap. Hocutesie: Pusnka: Mexanuka. MosekyisipHast (bu3uka. DiaekTpHyecTBO H

MArHETH3M. DJIeKTPOMATHUTHBIC KosieOaHus M BoiHbL  OnrTuka [DieKTpoHHbli  pecype]
vuyebHoe nocobue / A. A. Ky3nenoB ; BiaiuMUpCKUid rocyJapcTBEHHbIi YHUBEPCUTCT UMEHH
Anekcanpa 'puropbesuua 1 Huxonas 'puropsesuda Croserosbix (Bal'V) — Buaagumup.
2013 .— ISBN 978-5-9984-0337-8.

2. Kyaunm, Aaexkcanap AjexceeBud. OHU3MKa : METOJMYECKHE YKa3aHUS K TCOPETHYECKOMY
Matepuasy, NpaKTHIECKHM 3aHsTHSM M 3aaHusM, TecTaM, KOMIUICKCY J1abopaTopHbIX paboT
JUIS CTYJEHTOB JIMCTAHIMOHHON (opmel oOyuenns / A. A. Kymmw, JI. B. TI'pynckas ;
BraauMupcekuit rocy1apeTBeH Bl yHUBEpeHTeT MMeHH AJtekcanpa ['puropeesuya 1 Hukosnas
I'puropsesuua Ctonertossix (Bal'Y), Kadeapa obmieit u npuknannoi Gusnkn ; moa pea. A. A.
Kynuma .— Biajgumup @ BraguMupcekuii rocy1apeTBeHHbIH YHHBEPCHUTET HMEHH AJieKcan/pa
I'puropbesuua u Hukoznas ['puropsesuya Cronerosbix (Bal'Y), 2013 .— 214 ¢. @ nn., tabn. —
Umeercs sneKTpoHHas Bepeus .— bubmnmorp.: ¢. 211-212.

WU3nanue Ha Jp. Hocutene: ®usnka [DIeKTPOHHBIH pecype] @ METOAMYCCKHE YKA3aHUs K

TCOPETHUECKOMY Marepuany, HNpPakTHYCCKHM 3aHATHAM W 3a/J1dHHAM, TECTaM, KOMIIJICKCY

1a60paTOPHBIX paboT U CTYAECHTOB JANCTAHIMOHHON (opMbl 00yuenns / A. A. Ky, JI. B.

['pyHckas ; BaaauMupckuii rocy1apcTBEHHbBIN VHHBEPCUTET UMEHH AJieKcaH 1pa | puropnerHya
1 Hukonas 'puropsesuua Cronetossix (Bal'V), Kabeapa obiieit 1 npukiaHoi GU3HKH ; 101
pera. A. A, Kviuma .— Baagumup, 2013.

3. ®dusuka : METOAMYECKHE YKa3aHus /Ul [OJATOTOBKH CTYICHTOB K Tectuposanuio / A. @.
Fankua [u ap.] : BuaauMmupckuil rocyiapcTBeHHBIH YHHBEPCHMTET HMMEHH AJICKCaH/pa
I'puropseenya n Hukonas I'puropsesuya Cronerossix (Bal'Y), Kadenpa obueit n npukiaiHoi
¢u3nkn .— Buaaumup : BraauMupcekuil rocy1apCTBEHHBIH YHHBEPCUTET MMEHH AJICKCaH/1pa
I'puropbepnua n Huxonas I'puropseBnua Cronmetoseix (Bal'V), 2013 .— 243 c. @ w1t —
Wmeertes snexTporHas Bepeust .— bubanorp.: ¢. 242.

WM3nanue na ap. nocurene: @usnka [Di1eKTpoHHBINH pecype] @ METOIMUYECKHE YKA3aHUA JUIA

NOJArOTOBKH CTVJIeHTOB K tectupoBanuto / A. ®. Tamkun [u jap.] . BiaguMupckui

rocy/1IapCTBeHHbI VHUBEPCHTET UMeHn AJiekcanjpa | puropbesrya n Huxkonas 'puropbeBrya
CrozeroBuix (Bal'VY), Kadeapa o01ieit v npukiauanoii Gusuku .— Buaajmmup, 2013.
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0) JlomoaHUTEIBEHAS IUTEPATYpa (110 BBIOOPY U PEKOMEH 1AM JIEKTOPa)

|. Tankun, Apkaanii ®egoposuy. Jlekun no ¢usnke : B 4 u. : [yuebnoe nocodue] / A. @.
lankun  ; Bnaaumupckuii  rocynapctBeHHbii  ynuBepceuter (Bal'V) —  Buaxumup
Bramumupckuii rocyaapersennblii yuusepeutet (Bal'y), 2004-2007.

Y. 2: MonekynsipHas pu3vka 4 TepMOAMHAMHKA [DieKTpoHHbIA pecype] .— DAEKTpOHHbIE
TekcToBble ganubie (1 ¢aitn : 5,37 MO) .— 2005 .— 77 c. : ui. — 3ariaBHe ¢ TUTYJIA YKpaHa .—
DNeKTpOHHAs BepcHs nedarHoil mybmukauumu .— bubmmorp.: ¢. 76 .— CBoOOAHBIA A0CTYN B

MEKTPOHHBIX YMTATBHBIX 3an1ax 6ubimorekn .— Adobe Acrobat Reader 4.0 .— ISBN 5-89368-
543-1 .— <URL:http://e.lib.vIsu.ru:80/handle/123456789/469>.

2. Npoxomesa, Hagexna Cepreesna. Coopuuk 3agay no ¢usuxe / H. C. llpokowesa ;
Bnagumupekuit rocyjsaperBernsiii  yuusepeuter (Bal'V) — W3a. 2-e, wenp. u jgon. —
Brnaaumup : Biaammupeknii rocyapcerBenHblii ynusepcurer (Bal'V), 2010 .— 65 c¢. —
Mmeercs anekTporHas Bepcus .— bubimorp.: c. 64.

WUsnanme na ap. Hocutene: COopnuk 3amau no ¢usmke [Dnexrpounsit pecype] / H. C.
[Ipoxouiesa ; Biajmmupckuii rocyiaapersennpiii yausepeuter (Baly) .— Buaaumup, 2010 .—
ISBN 978-5-9984-0043-8.

3. Yepros A.I'. 3anaunuk no ¢usuke: YuebHoe nocodue mus ry3os / A. I'. Uepros, A. A.
Bopo6bes. — 8-¢ u3., nepepad. U jomn. — M. : @usmaraut, 2007. — 640 c. : ui., taba. — ISBN 5-
94052-098-7.

4. JImutpueBa, Enena BaiepveBna. YueGnoe nocobue mo ¢usuke : mexanuka / E. B.
Jimutpuesa, B. C. [lnemusues ; Braanmupekuii rocyapcTseHnbii yuuepeuretr (Bal'y) .—
Bnagumup : Braaumupeknii rocyaapetBeHHbI yauepeuter (Bal'y), 2009 .— 143 c. @ uin.,
Tabn. — Mmeercs s1eKTpoHHAs Bepeusi .— bubnmorp.: ¢. 143.

W3nanue Ha jap. HocuTene: YueGHoe nocobue no gusuke [DaekTponnblii pecype] @ Mexanuka /
E. B. Imutpuera, B. C. IlnemuBuer ; BaaguMupekuil rocyaaperBeHnbli yuusepeuter (Bal'y)
— Baagumup, 2009 .— ISBN 978-5-9984-0005-6.

5. Caseabe W.B. Kypc obmeit ¢usuxn : yueGHoe nocodue ans Brysos: B 3 1./ W. B.
CaBesbeB. — 7-e u3/1., crepeotun. — CI16.: Jlanp, 2007 — (JIyumne knaccuuyeckne y4eOHHKH)
(Knaccuueckas ydeOHas nmteparypa mo ¢musuke) (YueOnukn ais By3os. CreuuainbHas
nureparypa). — ISBN 978-5-8114-0629-6.

6. Kapenosa, Ceernana Bukroposna. ®usuka TBEPIOro Teja @ METOJAHYECKHE yKa3aHUs K
naGopatopubiM padotam no ¢usuke / C. B. Kapenosa, H. C. Ilpokowesa, E. JI. lllamanckas ;
Bramumupekuii rocyaperennsiii ynuepenter (Bal'V), Kadeapa ¢usuku n npukiajiHoi
matematuky ; noa peia. C. B. XKapenosoit .— Bragumup @ Braaumupekuii rocy1apcTBeHHbIH
yausepceuter (Bal'V), 2010 — 39 c. : wnin, 1abn. — Mmeercs snekTpoHHas Bepeus .—
Bubauorp.: ¢. 38.U3aanue Ha ap. Hocutene: Pusnka TBEP/IOro Tea [IIeKTPOHHbIH pecype] :

METOJIMUecKHe vKazanus K JadboparopubiM padotam no ¢usuke / C. B. HKapenosa, H. C.
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[Ipoxomera, E. JI. Illamanckas ; BiaauMupckuii rocyIapeTBeHHbIH yHUBepcHuTeT (Bal'V),

Kadeapa dusuku n npukiaadoil matemaruki ; nojpei. C. B. JKapenona .— Buajmumup, 2010.

7. Tpodpumosa T.U. Kypc dusuku: yueGuoe nocodbue s Bysos / T. M. Tpopumosa. — 18-¢
u3l., crepeorun. — M.: Axazemus, 2010. — 557, [3] c.: wun., noprp., tabn. — (Beicuiee
npogeccronaibHoe oopasosanne). — [Ipeam. ykas.: ¢. 537-549. — ISBN 978-5-7695-7601-0.

8. JKapenoBa, Cseriana BukropoBha. ®usmka aTtoMoB M Mouekyl. Snepuas Qusuka
[DsekTpoHHBIN pecypc] : MeToMYecKHe yKazaHus K JadopatopHbiM pabortam o ¢usuke / C. B.
XKapenosa, H. C. Ilpokomesra, E. JI. Illamanckas ; Brnaaumupckuii rocyaapcTBeHHbIH
yuusepcuter (Bnl'Y), Kadeapa ¢usuku w upuknaaHoit martematnku ; noa pea. E. JL

Illamanckas .— JeKTpoHHbIe TekcToBble daHuble (1 ¢aiin : 431 KG6) .— Bnaaumup

Bragumupckuit rocyaapcersennslii yausepeuter (Bal'VY), 2010 .— 38 ¢. : win., tadn —
3arjaBue ¢ THTYJa JKpaHa .— DIeKTPOHHAas BepcHs nedaTHo# nyOamkaumm .— bubanorp.: c.
36 — CB00OIHbIHA JIOCTYI — Adobe Acrobat Reader 4.0 —

<URL:http://e.lib.vIsu.ru/bitstream/123456789/2065/3/00706.pdf>.

B) HHTEPHET-PeCypChl
1) XKTD (OKypuan Texuuueckoii (pu3uxu). DaekTpoHHas sepcus http://journals.ioffe.ru/jtf/
Hcnonb3oBanne pazHooOpasHbIX yueOHBIX MaTepHasioB M0JyYeHHBIX U3 CAHTOB HHTEpHETA

nocpeactsoM nporpamMmbl WinDjVie u Apyrux nporpamm.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHHUE JUCHUIIJIMHbI
OU3UKA

JIeKUMOHHBIE ayJIMTOPHH OCHAILEHBI JOCKaMH (U1 MapKepa WM Mella), SKpaHoMm s
[MPOEKIIMOHHLIX CHCTEM, NMPOEKTOpoM M HoytOykom  (B-3, 422-3, 425-3). Ayaurtopus ais
1abOpaTOPHBIX  3aHATHH, OCHALIEHHAss COBPEMEHHBLIMHM TEPCOHAIBHBIMH  KOMIIBIOTEPAMH,
00BEMHEHHBIMH B JIOKATBHYIO BBIYHCIUTEIBHYIO C€Th W YKOMIIJIEKTOBAHHBIMH HEOOXOIHMbIM
CHCTEMHBIM M MPHKIAIHBIM TIPOrpaMMHBIM obecrieuennem (419-3). Jlaboparopuu MexaHHKH U
MOJIeKYISpHO# (pu3nkn(428,429),51eKTpoMarHeTn3Ma( 425.426),0ontuku(422,424).
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PaGouast nporpamma coctaBicHa B cootBeteTBuH ¢ Tpebosanusamu @I'OC BO 1o HanpasieH#Hio
27.03.02 «YrpaBieHue Ka4yecTBOM»,

//
PaGouyto nporpammy cocTaBull f///l Jloposxkos B.B.
Penensent: W"/ é/&f ik AA

goycir kAP Qi DM, k. D~ 4. H

[Tporpamma ojoGpeHa Ha 3aceganun Kadenpbl «OOuwas ¥ npukiaaHas (Gpusnka» MPOTOKOI

Ne 42 o1 7003 2016r

/
3aB. kadeapoii /// Jlopoxxkos B.B.

Pabouas nmporpamMma paccMoTpeHa i 0100peHa Ha 3ace/laHuH y4eOHO-MeTO/IHUECKOH KOMHUCCHU
Hanpasienus noarorosku 27.03.02 «YnpapieHue KauecTBOM»
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JIMCT HEPEYTBEPXK/IEHUSI
PABOYEHN MPOI'PAMMBbI AUCHUITJIUHBI
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L

i ) / N l // /
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o

Pabouas nporpamma o106pena Ha L0 N 7{ 1Y y4EOHBIH 101

IIporokon 3aceanus kadepur No ,'/ OT 09 / (// roja /

/ / ,» p o J" Lr~ 4/
3aBenyrowmmit kadeapoit 200 ,mr»z ,/Lc Lé S0 A
/£ / / 7z /
(& / /

9770 /9.7 ;.
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/7
V4
Pabouas nporpamma o106pena Ha A 5’/26’/}3/ y4€OHBIH 101
lIporokon 3acenanus kadenper No ‘/, or 7. Lv /zvroaa
3aBetyrommit kahepoii ,_,{b&,«{i/ / £ / Lt 08 A0 /] /

¢/

Pabouas nporpamma o06pena Ha y4eOHBIH 101

IIpoTokou 3acenanns kapenpur No oT roja

3aBentyrommii kadeapoit

PaGouas nporpamma o106pena Ha y4€eOHBIH 1o

IIporokon 3acenanus kadenprsr No oT roja

3asenyromuit kadenpoit
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