MuHucTepcTBO HayKu U Bbiciiero oopazoBanus Poccuiickoit deneparyu

(denepaabHoe rocyrapcTBeHHOe 0K0IKEeTHOE 00pa3oBaTeIbHOE YUpeKIeHue
BbICILIET 0 00pa30BaHMS
POCCUIMCKHNH I'OCYJAPCTBEHHBIN T'MIPOMETEOPOJIOr MTYECKUI
YHUBEPCUTET

Kadenpa pusuku
Pabouas mporpamma AUCIUTITHHBI

OU3UKA

OcHoBHas HpO(bCCCI/IOHaJIBHaSI 06p330BaTCHBHaH nporpamMmma
BBICHICTO 06p330BaHI/I$I IO HAIIPaBJICHUIO ITOATOTOBKHU

05.03.04 «I'magpomeTeoposorus»

HamnpasnenHocts (mpoduiib):
Meteoposiorus

YpoBeHb:
bakanaBpuar

dopma 00yueHus
Ounasn

Il|n.-uf raTes, ¥YMC

CoriacoBano =~
{4 f-u.: “N.H. Ila. (TSI

Pyxonﬁ ures OHOII
«I‘I{JIpO }60[{0310"’“1» Pekomennosana pemennem

%// FMCIO-MCTOANMECcKOT 0 CORCTS
i AGannukos B.H. 19 Mad 2021 r., uporoxos No 8

7 9

L
I ACCMOTPENR W Y TEC DK ll.lt.l\ll.l e aHmn Kadpeapu

13 anpenn 2021 1., u|1muhn 1 Ne §
]
ban. kadepoii : A—}_ botposekuii AT,
# I..
ABropsi-paspador P4
Phi-pasp |uuiﬁl_?.-rit. -

i 1 " - bobposexnii ALITL

L —" >  Xaubuu ILIL
) i ’;,.«-"» Muxreesa E,K).

Cankr-IlerepOypr 2021



1. Heanb 1 3a71a4u 0CBOEHHUSA JUCHUILIHHBI

Heap ocBoeHuss AUCUUIUIMHBI — (OPMHpPOBAHME Y CTYJEHTOB,
MpeACTaBiICHUST O (U3UYECKONM KapTUHE MHUpPa, CO3/JaHue Oa3bl 3HAHUM
CIICNUAJIBHBIX JUCHUIIJINH, HAaBBIKOB HCIIOJIB30BaHUsI OCHOBHBIX
nocieayromel mpohecCuoHATBHON e TETLHOCTH.

COBPEMEHHOTO
Ui U3Yy4EeHUS
3aKOHOB  (pu3MKH B

3apaum:

— U3y4eHHUE 3aKOHOB OKPY’KaIOILIEro MUpa B UX B3aUMOCBS3H;

— oOBJIaJieHMe (QYHIAMEHTAJbHBIMM TPUHUUIAMM M METOJAMU pElIeHUs Hay4yHo-
TEXHUYECKUX 3a]a4;

— (opmupoBaHUE HABBIKOB IO MPUMEHEHUIO TMOJIOKEHUH (yHIaMEHTaIbHOU (U3UKH K
rPaMOTHOMY HAay4HOMY aHalM3y CHUTyallud, C KOTOPHIMH TPUXOJUTCS CTaJKUBATHCA
BBIITYCKHUKY;

— OCBOEHHE OCHOBHBIX (PM3MUYECKUX TEOPU, IO3BOJIAIOIIMUX ONKUCATh SBJIEHUS B MPUPOJIE,
U IIpeJIeNIOB MPUMEHUMOCTH 3TUX TEOPUM IS pelieHusl Ipo(ecCHOHATIBHBIX 3ajay;

— (GOpMUPOBAHUE Y CTYJIEHTOB OCHOB €CTECTBEHHOHAYYHON KapTHUHBI MUPA;

2. MecTo TMCUMIUIMHBI B CTPYKTYpPe OCHOBHO NpogeccHoHaILHOI 00pa3oBaTelbHOI
NporpamMmbl

Huctunmuaa  b1.0.07  «®usuka» st HampaBieHuss  noarotoBku  05.03.04
«['unpomereoposorus» oTHocutTcs K oOs3aTenbHOi yactu bnoka 1 Jucuuruiveel (Momynn).
N3yuaercsa qucuumiuHa B 1, 2, 3 u 4 cemectpe o4HON (GOpMbI 00YUEHHUS.

VYuebnas mucuuiuimHa «Pu3nka» O0asupyercs Ha Y4eOHBIX TUCIMIUIMHAX, W3Y9aeMBIX B
CpeIHUX y4eOHBIX 3aBEJICHUSX, TPUBEICHHBIX B TaOmue 1.

Tabnuna 1
ObecneunBaromue | Bxonueie TpeOoBanms
yueOHbIe
3HATh YMETb BIIAJIETh
JTMCIUTUTHHEI
OcHoBHbIE 3aKOHBI (DPU3HUKH | IPUMEHATH
LIKOJIBHOTO Kypca: | 3HaHHs 0 | HaBBIKAMH PabOTHI C
(byH1aMeHTaJIbHbIE ¢buznke Ui | U3MEPUTETbHBIMU
®duszuka MOHSTHS, 3aKOHBI U TEOPUU | PELICHUS npudopamu u
KJIaCCUYECKOM (Gu3MKY, | TUTIOBBIX MIPOBEACHUS
¢buznyecKyro CYUIHOCTb | (pu3muecKux U3MepeHuit
MIPUPOJIHBIX IPOLIECCOB 3aj1a4
OCHOBHbIE MaT€MaTUYECKHE
ITOHATHUSA u (baxThl,
MIO3BOJISIFOIINE
IIPOU3BOIUTH
BBITIOJTHATH
npeobpazoBaHus,
pacueTsl "
BBIUHCIICHUS, pelieHus HaBbIKaMU pabOThI HA
Maremaruka . BBIYHCIICHUS
YpaBHEHUH U HEPABEHCTB, KaJIbKYJIATOPE
IpU  pElICHUH
anreOpandeckue B | amaa
TPUTOHOMETPUUECKHE
byHKINH, IIOHATHE
IIPOU3BOJIHOM M HHTErpajia
byHKIUN




Jucuumnuna «®usuka» a8 npoduist NoAroToBku «Meteoposorusy sipisercss 0a30Boi
s OCBOCHHS JTUCHUILINH: «'unponorusy, «"eopuzukay, «I'mapomMexaHuKay,
«JKcnepUMeHTalnbHasi (QU3KMKa a3po3ojied  rujxpoMmereopoBy», «Mereoponorus (Dusnka
aTMoc(epbl, OKeaHa U BOJ CYIIH)», «ABHALMOHHAs MeTeopoJioTus», «l'eopuznueckas
TUAPOJIMHAMUKA», «ATMOcepHOEe dIeKTpuuecTBO», «BuxpeBas auHamukay, «®Pusnka
00J1aKOBY.

3. IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs!
[Ipouecc n3yuenus: JUCUMILIMHBI HallpaByieH Ha popMupoBanue komnerenuuii: OIIK-1,

Tabnuna 2.
Ob6menpodeccrnoHaabHbIe KOMIETEHIIUN
Kon u naumenoBanue | Koxg u HamMeHOBaHuUe Pe3yabTaTsl 00yyeHus
yHHBepcaﬂbHOﬁ HHAXKATOPA T10CTHKCHU S
KOMITeTeHIHH YHUBeEpPCAJbHOI KOMIIeTeHIM U
OIIK-1 Cnoco6en | OIIK-1.2 OcymectBisier perieHue | 3HATh:
NpPUMEHSATh  0a30Bble | IPO(ECCHOHANBHBIX  33Ja4  HAa | —  OCHOBHbIE  (PU3UYECKUE
3HaHMS B  OOJACTH | OCHOBE 0a30BBIX 3HAHWUM | BEIMYMHBl W KOHCTaHTBI, HX
MaTeMaTH4YEeCKHX U | €CTECTBEHHBIX HAYyK OTpe/iesieHue, CMbICIT,
€CTECTBEHHbIX  HayK — OCHOBHBIE TOHSTHUS, 3aKOHBI
Py pelIeHuH 3ajad u MOJIETN MEXaHUKH,
npodeccuoHalbHON TEPMOJIMHAMUKHU, TEOPUH BOJIH,
NesITeIbHOCTH TUAPOJIMHAMUKH,
TYpOYJEHTHOCTHU B JKUJKOCTSIX;
AJIEKTPOMArHUTHOTO
U3ITy4EHUs;

AJIEKTPOMArHeTu3Ma, ONTUKH U
aTOMHOM (U3UKH;

—  CYHUIHOCTb  (PU3UYECKHUX
SBJICHUH M ONMCHIBAIOIIUX HX

3aKOHOB;

— (¢usznyeckue MeXaHHU3MBlI,
JeKalue B OCHOBE
IIPUPOIHBIX SBJICHU,

— dbyHIaMeHTaIbHBIC
(u3HYECKUEe OMBITHI U UX POJIH
B Pa3BUTHU HAYKH,

— Ha3HAYCHWEC W TPUHITUAIIBI

JIENCTBUSA BaXXHEHIIIUX
(bu3mIecKux MpruodopoB.
YMeTh:

— HUCTOJIKOBBIBATH CMBICJI
(1)I/I3I/IT-IGCKI/IX BCIINYUH u

TIOHSATHUM;

— pemaTh TUIIOBBIE PacUeTHHIC
3aJ1a4u;

- O0OBSICHUTD OCHOBHBIC

HaOJt0JaeMble TPUPOJIHBIE U
TEXHOTEHHBIC  SIBJICHUS U
b dexTh c MO3ULIUI
(G yH1TaMEHTaJIbHbIX




(hM3UYECKUX B3aMMOICHCTBHIA;
— pabotath ¢ mnpubopamu U
000pyIOBaHUEM COBPEMEHHOM
¢buznueckoit nabopaTopuu;

— HCHOJIb30BaTh pa3iMyHbIe
METOUKH (buznueckux
u3MepeHut 1 oOpaboTKu
AKCTIEPUMEHTAIBHBIX JTaHHBIX;
Baaners:

— HaBBIKAMHU HCIIOJIb30BaHUS
OCHOBHBIX  001medu3nueckux
3aKOHOB ¥ TPHUHIUIIOB B
BaXHEHUIITNX MPAKTUIECKUX
MPHUIIOKEHHSIX;

—  HaBBIKAMH  TPUMEHEHUS
OCHOBHBIX METOAO0B (U3UKO-
MaTeMaTH4ECKOro aHajiu3a JJis
pereHus
€CTeCTBEHHOHAYYHBIX 33/1a4;

— TPaBWIBHON OSKCIUTyaTalluu
OCHOBHBIX pudopoB u
000pyZI0OBaHUSI  COBPEMEHHOM
¢buznueckoit 1abopaTopuu;

— 00paboTKn u
MHTEPIPETUPOBAHUS
pe3yJIbTaTOB IKCIEPUMEHTA;

4. CTpykTypa M coep:KaHue THUCHUILTUHBI

4.1. O0beM JMCHUILINHDBI
O0beM OUCHHUIIAHEI cOCTaBageT 13 3aueTHBIX eauHull, 468 akageMHUIEeCKUX YacOB.

Tabnuna 3.
O0beM AUCHUIUTHHBI 110 BUJAM yIE€OHBIX 3aHITHI B aKaIEMUUECKHX dacax
O0béM TUCUMIIIIMHBI Bcero yacosn
Ounas ¢popma | OuHo-3204HasA 3aouHas
o0yueHust ¢popma ¢popma
o0yueHust o0yueHust
O0beM TUCUMIIIIMHBI 468 - -
KonrakTHass padora ol0yuaroummuxcs
c npenojaBartejiemM (mo BHIAM 182
ayJAUTOPHBIX Yy4YeOHbIX 3aHATHH) —
BCero:
B TOM YHCIJIE:
JICKLINH 84 - -
3aHSATUS CEMHHAPCKOTO THIA: - -
ab0paTOPHBIC 3aHATHUS 56 - -
MIPAKTUYECKHUE 3aHATHS 42 - -
CamocrosiTesibHast padora (manee — 286 - -
CPC) — Bcero:




B TOM YHCIJIC:

KypcoBas paboTa

KOHTpOJIbHAs paboTa

72

Bujx npome:KyToOUHOM aTTecTalun

9xk3amen (1,2,
3,4 cemecTphbI)

4.2. CTpyKTypa IUCHUIIMHBI

Tabmuna 4.
CTpyKTypa JUCHUIUIMHBI 17151 OYHOU (hopMbl 00yyeHus
Ne Buabl yueGHoii paGorsl, B
n/n T.Y. ®
caMocTosITeIbHas pafoTa z = o]
s = = = S
CTY/IEHTOB, Yac. 9z S ZE
(=" <o) < =
= D opMbI TEKYLIIET0 2 & g5=
Paspen n tema 8 =9 = %9
= KOHTPOJIsI = E =85
JTUCIUTITIMHBI ] @ 2 = g £ 2
Q ~ o = yYcrneBaeMoCTH g § = g S
= EE £ d g
= (- ) 2 = g
= S = e = 4
$ | SE | 5%
S == | O =&
1 Paznen 1. BBegenue. | 1| 2 2/0 18 CoOecenoBanue OIIK-1 |OIIK-1.2,
(KOJTOKBHYM)
2 Paznen 2. OIIK-1 |OIIK-1.2
dusnyeckune
OCHOBBI MEXaHUKH.
2.1 | Tema 2.1]1| 14 12/6 | 30 CobecenoBanue, OIIK-1 |OIIK-1.2
Kunemartuka u MPaKTUYECKHE
JTUHAMHUKA 3a/1aHusl,
MaTepUaIbHON TOUKH nabopaTopHble
U TBEPIOTO  Teja. paboTHI,
JIBmkeHue B KOHTPOJIbHAS
HEUHEPLHUATIbHBIX pabora
CHUCTEMax OTcueTa
2.2 | Tema 2.2 Onementsl | 1| 4 0/2 10 KontponbHas OIIK-1 |OIIK-1.2,
PENATUBUCTCKON pabora,
MEXaHHKH. MPaKTUYECKHE
3a/IaHust
3 Paznen 3. OIIK-1 |OIIK-1.2
MoaexyasipHast
¢puszuka U
TEPMOIMHAMUKA
3.1 | Tema 31.11| 8 0/6 30 CoOecenoBanue, OIIK-1 |OIIK-1.2
MonekynsapHo- MPAaKTUYECKHUE
KHHETUYECKast 3a/1aHusl,
TEOpHUsT  UJCATHHOTO KOHTPOJIbHAS
rasa paborta
HUTOI'O 1 cemectp 28 | 14/14 | 88
3.2 | Tema 32.12|6 14/6 | 30 CobecenoBanue, OIIK-1 |OIIK-1.2,
dusndecKkue OCHOBBI MPaKTUYECKHE
TEPMOTUHAMUKHI 3a/1aHusl,
nabopaTopHble
paboThl,




KOHTpPOJIbHAA

pabota
3.3 | Tema 3.3. PeanbpHbIC 2 0/2 6 CobecenoBanue OIIK-1 |OIIK-1.2
rasel, SKHJIKOCTH H
TBEpbIC Tea
4 Paznen 4. OIIK-1 | OIIK-
DJIeKTPUYECTBO | 1.2,
MAarHeTusm
Tema 4.1. 6 0/6 30 CobecenoBanue, OIIK-1 | OIIK-1.2
DnexTpocTaTHKa MIpaKTUYECKHE
3a/1aHus,
KOHTPOJIbHAS
pabora, Tect
UTOI'O 2 cemectp 14 |14/14 | 66
Tema 4.2, 2 4/2 20 CobecenoBanmue, OIIK-1 | OIIK-1.2
[ToctostHHBIN MPAKTUYECKUE
EKTPUICCKHI TOK 3a/1aHus,
nabopaTopHble
paboTHI,
KOHTPOJIbHAs
pabota
Tema 4.3, 6 4/8 20 CobecenoBanue, OIIK-1 |OIIK-1.2,
MarsuTHoE 10J1e MIPAKTUICCKHE
3a/1aHus,
nabopaTopHbIC
paboTHI,
KOHTPOJIbHAs
pabota
Tema 4.4, 2 4/2 6 CobecenoBanue, OIIK-1 |OIIK-1.2
DIEKTPOMAarHUTHOE MIPAKTUICCKHE
moJjie 3a/1aHus,
nabopaTopHbBIC
paboTHI, TeCT
Paznen 5. OIIK-1 |OIIK-1.2
Konedanus H
BOJIHBI
Tema 5.1. 4 2/2 20 CobecenoBanue, OIIK-1 |OIIK-1.2,
Mexannyeckue u nabopaTopHble
AJIEKTPOMArHUTHBIC paboTHI,
KojeOaHus KOHTpPOJIbHAs
pabora,
MIPAKTUICCKHE
3aIaHHS
HUTOI'O 3 cemecTp 14 | 14/14 | 66
Tema 5.2. Yupyrue u 4 0/0 16 CobecenoBanue, OIIK-1 |OIIK-1.2
AJIEKTPOMATrHUTHBIC MIPAKTUICCKHE
BOJIHBI 3a/IaHHs
Pazgea 6. BoainoBast OIIK-1 |OIIK-1.2

ONTHUKA. OcHOBBI




KBAHTOBOM (M3UKHU
Tema 6.1. BoiHoBas 6 8/0 10 CobecenoBanue, OIIK-1 |OIIK-1.2,
OTTHKA. nabopaTopHbIe

paboTHI,

KOHTPOJIbHAS

pabora,
Tema 6.2. KBaHntoBas 4 4/0 10 CobecenoBanue, OIIK-1 |OIIK-1.2,
pupoa nabopaToOpHBIC
AJIEKTPOMArHUTHOTO paboTHI,
U3ITydeHUS. KOHTPOJIbHAS

paborta
Tema 6.3. DiuemeHntnl | 4| 6 0/0 10 CobecenmoBanue, OIIK-1 |OIIK-1.2
KBaHTOBOM nabopaTopHble
MEXaHUKH. paboThl,

KOHTPOJIbHAs

paborta
Pazgen 7. ®duszuka OIIK-1 |OIIK-1.2
aToMa. JIeMEHTbI
SIIEPHON (PM3HKH H
(puzuku
3JIeMeHTapHBIX
YacTHIl.
Tema 7.1 DuemeHntnl | 4| 6 0/0 10 CobecenoBanue, OIIK-1 |OIIK-1.2,
¢du3uKM atoma KOHTPOJIbHAS

pabora,
Tema 7.2. DiuemeHTHI | 4| 2 2/0 10 CobecenmoBanue, OIIK-1 |OIIK-1.2
((N7637041 aTOMHOTO nabopaTopHbIC
sapa u (UK paboTHI,
JJIEMEHTAPHBIX KOHTPOJIbHAS
YaCTHULI. pabota, pedepar
HUTOI'O 4 cemectp | 4| 28 14/0 66
HUTOI'O 84 56/ 286

42

4.3. Conepxanue pazoenos/mem TUCHUANINHBI

Paznen 1. BBenenue

[Ipenmer ¢usuku, ero ¢unocodpckas TpakroBka. Meroabl uzyueHus ¢usuku. Kpartkue
ucTopuveckue cBefeHus. Bcenennas kak ¢usmdeckuit 00bekT. Kitaccuueckas u coBpeMeHHas
¢uzuka. Ponp kypca QU3MKM B CUCTEME IMOATOTOBKH WHXEHEPOB TUIPOMETEOPOJOrHUYECKHX
cnenuanpbHocTe. CTpykTypa M 3afgaud Kypca ¢usuku. OpraHuzanus ydyeOHOro mpoiiecca Ha
kadenpe GuuKH.

DneMeHTbl TeopuM MorpemHocTedl. Buabl usMepeHuil ¢usnueckux BeMUYUH. THIbI
norpemHocTeil. OCHOBBI 00pabOTKH PE3YJIbTATOB U3MEPEHUH.

Paznen 2. ®Puznueckue oCHOBbI MEXaHUKH

Tema 2.1 KunemaTuka 1 JMHAMHMKA MAaTePUAJIbHOM TOYKHM U TBEPAOro TeJia.
JBHKeHHe B HEMHEPUHUAJIbHBIX CHCTEMAaX 0TCYeTA

7



Kunemamuka mamepuanbHoii mouxku u meepoo2o mena

MexaHnnyeckoe ABM)KEHHE Kak mpocredmas (opma nBwxkeHus marepuu. KunemaTtuka
MOCTYNATEeNbHOTO JBMKEeHUSI. OCHOBHBIE MOHATHUS U BEJIMYMHBI KHHEMATHUKU: CHCTEMa OTCYeTa,
TPAaeKTOpus, IIyTb W BEKTOP IEpPEMENICHUs, CKOPOCTh M YCKOpPEHHE, HOPMaJbHOE U
TaHI'CHIIMAJIbHOE YCKOPEHMs. YpaBHEHUE IBUKEHUS MaTrepuaibHOM Touku. OCHOBHas 3azada
MEXaHUKH.

Kunemaruka BpamiateinbHOro ABWKEHUSA. DJIEMEHTbl KMHEMAaTHKH IOCTYNATEeIbHOTO U
BpAIaTeIbHOTO JIBUKEHUS aOCOJIIOTHO TBEPAOro Teja. YTOJ MOBOPOTAa. YTJIOBas CKOPOCTb,
yriaoBoe yckopeHue. CBs3b MEXK/y YIIIOBBIMU U JIMHEHHBIMU XapaKTEPUCTUKAMHU JIBUKEHUSI.

Junamuxa mamepuanbHol MoKy u meepoo2o mena

Junamuka matepuanbHOi ToukH. [lonarus maccel u cuiibl. [loHsTHE O PyHIAMEHTATIBHBIX
B3auMoJieHcTBUAX. 3akoHbl HptoToHa. Cuilbl B MEXaHUKE: cujla YIPYroCTH, CHJIa TPEHHMs, cuja
rpaButanuu. Cuna TspkecTd U Bec tena. MMmnynec. [locTynarensHoe U BpaliaTenbHOE ABHKEHUS
TBeproro tena. MomeHnT cuibl. MomeHT uHepuuu u teopema Illteitnepa. Ilonarne momeHnrta
HMITYJIbCAa MaTEpUAIbHOW TOYKHU. [IoHATHE MOMEHTAa MMITyJIbCa TBEPAOTO TEJA, BPAIIAOLIErOCs
BOKpPYT' OCH. BbIpakeHHe MOMEHTA MMITYJIbCa BPAIIAKOLIErOCs Tela Yepe3 YIIIOBYK0 CKOPOCTh U
MOMEHT HHEPLHUH.

3akonvl coxpanenus ¢ mexaHuke
YpaBHEHHUs ABUKEHHUS Il CUCTEMBl MAaTEPUAIBHBIX TOYEK. YPABHEHHE JIB)KCHMS LIEHTpa
Macchl CUCTEMBI. 3aKOH U3MEHEHHS] U COXPaHEHUsl UMIIYJIbCa CUCTEMBbl. PeakTUBHOE BHKEHHE.
VYpaBHeHHE ABMKEHMSI Tella MEPEMEHHON Macchl. 3aKOHbI M3MEHEHHUS M COXpPaHEHHs MOMEHTa
UMITyJbCa. 3aKOH COXpaHEHMsT MOMEHTa MMIIylbca Bpamiaromerocs Ttena. [‘upockor,
TUPOCKOIMMYECKUH AP HEKT.

Pabora. MoutHocts. Kunernueckast sHeprusi. CBsi3b MEXJIy M3MEHEHUEM KHHETHYECKOU
sHepruu u pabGoToi cuibl. KoHcepBaTuBHbIE M HEKOHCEpBATHUBHBbIE CUJibl. [loTeHIManbHas
SHeprus, ee cBA3b ¢ cuwiioil. CBsI3b MEXIy CUJIOW M MOTeHLMadbHOU sHepruei. Kunernueckas
SHEprus Bpallaloulerocs Tesa. 3aKOH U3MEHEHUS U COXPaHEHUsI SHEPruu.

Leuoicenue 6 HeunepyuaibHbIX cucCmemax omcdema
OOwuit NpUHUMI BBEJCHMS CUJ HMHEPIUM B HEUMHEpLHUalIbHble CHUCTeMbl oTcuera. CHilbl
VWHEPLUHU B CUCTEMAX, ABMKYIIUXCS IPSIMOJIMHENHO.
Bpamatomuecst cuctembr otcyera. llenTpoOexHnass cunma umaepumn. KopwonmcoBa cuiia
uHepuuu. Cuibl UHEPIMM B CHUCTEME OTCUeTa, CBiA3aHHOW ¢ 3emieil. Cuibl, IeHCTByIOIUE Ha
YyacTUIly BO3/yXa B aTMoc(epe U Ha YaCTHUILy BOJbI B OKEaHE.

Tema 2.2 J1eMeHTHbI PeIATUBUCTCKOI MeXaHUKH

Wuepunanphpie cuctemMbl oTcueTa. [IpMHIMI OTHOCHUTENBHOCTH KJIACCHYECKOW (PU3UKH.
[IpeoOpazoBanuss  T'amunes.  [loctymaTel  cnenuanibHOM  TEOPUM  OTHOCHUTEIHHOCTH.
[IpeobpazoBanust Jlopenna. PenstuBuctckoe mnpeoOpasoBanue Bpemenu. I[lapamokc dYacos.
Me3oHHbIlE  mapagokc. PensTUBHCTCKAas TpakTOBKa OJHOBPEMEHHOCTH. PensTUBHCTCKOE
npeoOpa3oBaHie NPOAOIbHBIX pa3MepoB. PensTUBUCTCKUN 3aKOH CIIOXKEHHUS CKOPOCTEHl.
PenatuBuCTCKHI HHTEPBAJI, €0 NUHBAPUAHTHOCT.

[TonsiTe Macchl MOKOS, PENSATUBUCTCKON Macchl, PENISTUBUCTCKOrO UMITyiabca. OCHOBHOM
3aKOH JTUHAMHUKU B PENIATUBUCTCKON (opMe Kak o0oOuieHue pesynapTaToB ombiTa. [loHsTHE
PENATUBUCTCKOM TOJHOM JHEPTUM, HDHEPIrUU IIOKOs, KUHETHMYECKOW >SHepruu. BeIpakeHus
KMHETUYECKON SHEpruu Mjs PEeISITUBUCTCKMX M MaJblX cKopocTel. CBsi3b MEXIy IOJIHOM
SHEeprueil, sHeprue NOKOs U HMITYJbCOM Teja. 3aKOHbl COXpAaHEHUS B MEXaHUKE — Kak
OTPaKEHHUE CHMMETPHUH ITPOCTPAHCTBA U BPEMEHH.

Pazgean 3. MoJiekysipHas (craTucTuyeckasi) Gusumka v TepMOIMHAMHUKA

Tema 3.1 MoJieKyIsIpHO-KHHETHYECKasl TEOPHUS UAEATbHOI0 ra3a



Mopnens uaeanbHoro rasza. Cujla ¥ NOTEHLUAIbHAs SHEPrus B3aMMOJCHCTBUS MOJIEKYII.
MouiekynspHO-KUHETHYECKas TPAaKTOBKA TeMIepaTypbl U jJaBieHus raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KHUHETUYECKOW TEOpUU raza. YpaBHEHHE COCTOSHHS HJCAIbHOTO ra3a U CMECH
ra3os.

Pacnipenenenne mosekyn mo Momyito ckopocTtH (pacmpeneneHue Maxkcpemia). OyHkums
MakcBesuia. 3aBUCUMOCTb pacipesienieHns Makcpenia oT poja rasza u temmneparypbl. CpenHss
apudmernueckasi, CpeaHss KBaJapaTHMuHas W HauboJsiee BepOATHas CKOPOCTH MOJIEKYIL
Pacnpenenenne Maxkcgeinna-bonsimMana.

Pacnpenenenue MoJiekyn B 1oJie BHEIIHEW CWIbL. Pacnpenenenre KOHIEHTpauuyu MOJIEKYI,
IUIOTHOCTH W JaBJIEHUS ra3a B IOJie€ CHJIbl TSDKECTH IPHU IOCTOSHHOM Temmeparype rasa.
bapomerpuueckas popmyna.

OddextuBHOE ceueHne wmoJiekyld. CpenHee YHCIO CTOJKHOBEHHM M CPEIHSsS JUIMHA
cB0oOO1HOTO TIpoOera Mosiekynbl. [lonaTue gpuznyeckoro Bakyyma.

[Ipoueccel nepenoca B razax. Ilponecc TemionpoBoAHOCTH, YpaBHEHHE TEIIONPOBOIHOCTH.
[Ipouecc auddys3un, ypaBHenue auddysuun. BHyTpeHHee TpeHHe (BSI3KOCTb), YpaBHEHHE
BHYTpPEHHEro TpeHUsl. Boruncnenus ko3QpPUIMeHTOB TEIIONPOBOIHOCTH, AUPPY3UN U BIZKOCTH
ra3oB, CBsI3b MEXIY KOd(PPUIIMEHTaMH.

Tema 3.2 @uznyeckue 0CHOBBI TEPMOAMHAMUKH

BHyTpeHHss sHEprus uaeaabHOTOo ra3a, €€ 3aBUCUMOCTh OT TEMIIEPATYPhl U YUCIIa CTEIeHEeH
CBOOOJBI MOJIEKYI1. 3aKOH O PaBHOMEPHOM paCHpEesIEHUH SHEPruu IO CTENEeHSM CBOOOIBI.
TennmoemkocTs nacanbpHOTO Ta3a. YpaBHenue Maiiepa. PaboTa ra3a mpu u3aMeHeHUH ero oobema.
[IepBblil 3aKOH TEPMOJUHAMUKH U €T0 IPUMEHEHHE K U30ITPOLIECCAM.

Bropoii 3akon TepmoauHamuku. OOpaTumble U HeoOpaTuMble Mpouecchl. Kpyrosbie
npoueccel. Huxi Kapno. Ternoseie nuratenu. KoagdunueHT nojae3Horo AeHcTBUS TEIIOBOM
MamuHbl. [lonstue sutansnuu. [lonstue sutponuu. Cratuctudyeckass HHTEPIPETALUsS BTOPOrO
Hayana. CBA3b MEX/y SHTPOIUEH U TEPMOJAUHAMUYECKONW BEPOSITHOCTBIO cocTosiHuUSA. [lopsaok u
Oecniopsaiok B mpupoae. CaMmoopraHu3ausi.

Tema 3.3 PeanbHblii ra3, ’KHUIKOCTb, TBEpPA0€e COCTOSIHUE

Mogens peanpHOro rasza. YpaBHenue Ban-nep-Baansca. M3orepmbl Ban-nep-Baanbca.
MertactabunbHble cocTosiHUS. BHYTpeHHss1 sHeprus ra3za Ban-nep-Baanbca.

MonexkynsapHO-KHHETUYECKUE CBOMCTBA KUAKOCTH. I[0BEpXHOCTHOE HATSHKEHHUE.

MonekynsspHOe CTPOCHHE TBEPIBIX TEN.

MouiekynsspHO-KHHETHYECKas KapTUHA HCIapeHusl. 3aBUCUMOCTb YIPYTOCTH HACBIILIEHUS OT
temneparypel. [lonstue o dopmyne Knaysuyca-Knanelipona. 3aBUCHUMOCTh  YIPYrOCTH
HACBILEHUSI OT KPUBU3HBI HCIAPSIOLIEH MOBEPXHOCTHU. 3aBUCUMOCTh YIIPYIrOCTH HACHIIIEHUS OT
KOHLEHTpauuu pactBopa. lloHATne o Temmeparypax KOHJEHCAI[MU: TOYKE pPOCHI, TOYKE
KOHJICHCAIIUH, TEMIIEPAType CMOYEHHOTO TEPMOMETPA. Y paBHEHHE TEIUIOBOro OajaHca.

PaBHOBecne Mexy TBepOd M ra3000pa3HOM, MEXIy TBEpAOU H kuakol (azamu. OOmIas
nuarpamma ¢pa3zoBOro paBHOBECHS.

Paznen 4. DiieKTpUYeCcTBO U MATHETH3M.
Tema 4.1 JnexkTpocTaTnka

DnexTpuyeckuil 3apsj. 3aKOH COXpPaHEHMs] U WHBAPUAHTHOCTU AJIEKTPUYECKOTO 3apsija.
KsantoBanue 3apsnma. 3akon Kymona. Ilpupoma smektpuueckoro mois. HampspkeHHOCTD
anekTpudeckoro mosst. [lpunnun cynepmo3uiiuu mosieil. ['padudeckoe mM300pakeHHE MOJeH.
[Totox HampspkeHHocTH, Teopema Octporpaackoro-I'aycca. OneKTpocTaTHYECKHE —MOJIA
3apsSKEHHBIX TeNl: OECKOHEUHO MPOTSKEHHON MIIOCKOCTH, INIOCKOTO KOHAEHCATOpa, pABHOMEPHO
3apsHKEHHOro 1Mo oO0beMy IIapa, IMJIMHIPUYECKOro KoHAeHcartopa. Lupkynsius BekTopa
HAIpsDKEHHOCTH  AJIEKTPOCTaTUYECKOro rmousis. PaboTa cui  3J€KTpUYECKOro MoJjisl IO
nepemMenieHno  3apsna.  lloTeHmuman, pa3HOCTh  MOTCHIMAIOB.  DKBUIIOTEHIHMAILHBIE



IMOBCPXHOCTH. CBs3b HAIpsHKCHHOCTU U IMOTCHIMATIA.

[IpoBogHUKM B JJIEKTpUYECKOM TioJie. PacrpeneneHue 3apsioB Ha IPOBOJHHKAX.
DNEeKTpUYECKOe II0JIe BHYTPH MPOBOJHUKA. OJIEKTPOCTATHUECKAs 3alluTa. ODJEKTPUUYECKas
emkocTh. Konnencaropsl. CoelnHeHrEe KOHIEHCATOPOB B OaTapew.

DNeKTpUYECKOe TMOoJie BHYTPH IUAIeKTpHuKa. [lonmspusamusi JUAIEKTPUKOB W €€ THIIBL.
BCKTOp IoJIAprU3alu. I[I/IBJ'[CKTPI/ILIGCKaSI BOCIIPUUMYNBOCTD n JUDJICKTPUUCCKaA
IMPOHUIAaCMOCTb CpC€abl. CBs3aHHEBIE 3apsabl Ha T'paHuLax JUDJICKTPHKA. BCKTOp
IEKTpUYECKOro cmemeHuss. CerHeTOIEKTPUKU. ODHEprus 3apsHKeHHOTO TPOBOJHUKA U
KOHJIGHCATOpa. DHEPTHsl AIEKTPHUUECKOTO IOJIsl, 00beMHAsI IJIOTHOCTH SHEPTHH.

Tema 4.2 ITocTosAHHBII TOK

Teopust [pyne-Jlopennia (kmaccudeckas TEOPHS TMPOBOJUMOCTH METALIOB). Bektop
MI0THOCTU TOKA. 3akoHbl Oma u Jxoyns-JIenna B unterpaibHo u quddepennnanbaon hopme.
3akon Bunemana-®Opanma. 3arpyaHeHUs KIACCUYECKOW TEOPUU MPOBOAMMOCTU. 3aKOHBI
Kupxrodga.

Tema 4.3 MarauTHoe moJie

BekTop MarHMTHOW MHAYKIIMA U BEKTOP HANPSHKEHHOCTH MArHUTHOTO moJjisi. 3akoH buo-
Capapa-Jlarnaca. [lpuHUOMm Ccyneprno3WiiMi MarHUTHBIX TOJieH. MarHuTHOe ToJie 3JIeMEHTa
MPOBOJIHUKA C TOKOM, MPSAMOr0 TOKA, KPyroBOro Toka. BUXpeBoW XapaKTep MarHUTHOTO MOJIS.
3aKoH MOJIHOTO TOKAa. MarHuTHOE MOJie COJICHOU A U TOPOU/IA.

CumoBoe JACWCTBME MAarHUTHOTO TOJs HA 3apsabl W MPOBOJAHUKA C  TOKOM.
B3aumopeiictBue TokoB. MarHuTHbeIi TOTOK. KOHTYp ¢ TOKkOM B MarHMTHOM mojie. PaGorta
MEepEeMENIECHUs] TPOBOJHUKA C TOKOM M KOHTypa B MarHUTHOM MoJie. [[BMKEHHE 3apsyKEHHBIX
yacTull B MarHutHoM noJse 3emiu. llonspusie cusaus. D¢pdexr Xomia. MaruutHele cBoicTBa
BelecTBa. MarHuTHBII MOMEHT JIEKTPOHOB M aTOMOB. THIbI MarHeTukoB. HamMarHn4eHHOCTb.
MaruuTtHOE mOJIe B BemecTBe. PeppoMarHeTMKH M MX cBoucTBa. JloMeHbl. MarnuTHbIN
TUCTEpE3UC.

Tema 4.4 D1eKTpOMarHuTHoe 1oJie
SBneHue >MEeKTPOMAarHUTHON MHIYKIMU. 3aKOH 3JEKTpOMAarHuTHOW MHAYKIuu dapanes.
Buxpesbie Toku. Camounaykuus. UHAYKTHUBHOCTb. DHEPIUsl U MJIOTHOCTh SHEPTUU MarHUTHOTO
OJIS1.
OcHoBbl Teopur MakcBeiuia i 3JIEKTPOMarHuTHOro mnosis. BuxpeBoe snexkrpuueckoe
none. Tok cmemennsa. IlomHas cucrema ypaBHeHMM MakcBemia B HHTETPAIBHOW U
g depeHunanbHou Gpopmax. DIEKTPOMArHUTHOE IOJIE.

Paszpen 5. Mexanu4eckue U 3JIEKTPOMArHUTHBIE KOJICOAHHSA M BOJIHbI

Tema 5.1 . Mexanu4eckue U 3JIEKTPOMATHUTHBIE KOJIeOaHU s

[TonsTHs 0 KoJyiebaTeNnbHBIX Mpoleccax. MexaHuueckue M 3JIEKTpUUECKHEe KoJeOaHus.
lapmonunueckue kosebaHusi W UX XapakTepucTtuku. JuddepennuanbHoe ypaBHEHUE
rapMOHUYECKUX KojeOaHui. ['apMoHHMUYECKHE OCIIILIATOPBL: MAasTHUKH, KoOJeOaTeIbHbIH
KOHTYp. CKOpOCTh M YCKOPEHHE TapMOHHUYECKOTO OCHMJUIATOpA. DHEPrus rapMOHUYECKHX
KOJIe0aHUH.

CrnoxeHrne rapMOHHUYECKHX KoJIeOaHMI OJMHAKOBOIO HampaBieHUs. MeToJl BEKTOPHBIX
nuarpamm. buenns. Cro)xeHue B3auMHO NEPIeHIUKYISAPHBIX Kosiebanui. @urypsl Jluccaxy.

3aryxatomue kosebanus. JuddepeHnuanpapie ypaBHEHHS KOJACOAHUN TTPU HATUYHHA CHIIBI

TpeHHsl, OMHYecKoro compotuniieHus. Koadduuuent 3aryxaHus, JorapupmMuUUecKHii
NeKpeMeHT. BriHyxneHHble koneOanus. [luddepenunanbHoe ypaBHeHHE KoJjiebaHUN mIpU
HaJIM4YUU BBIHYXJaronlen cuibl. Pesonanc.
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[Tepemennniii Tok. 3akoH Owma s 1enu mnepeMeHHOro Toka. CompOTHUBIICHHE IIETTH
[IEPEMEHHOT0 TOKa. MOIIHOCTh B II€MM MEPEMEHHOT0 ToKa. BekTopHbIe nuarpaMMbl TOKa U
HaIpsDKeHUW. Pe30HaHC TOKOB M HANPSKEHUH.

Tema 5.2 Ynpyrue u 3J1eKTPOMariHuTHbI€ BOJIHbI

[TonATHE BOIHOBBIX IpolecCOB. BoHbBI B ynpyroi cpeie. YpaBHEHHE IUIOCKOW BOJIHBI U
€€ XapaKTepUCTUKU: JUIMHA BOJIHBI, BOJHOBOIl BEKTOp, CKOPOCTh. BoJIHOBOE ypaBHEHUE.
OHeprus ynpyroi BojHbl. [I10THOCTH MOTOKA YHEPTUH BOJIHBI (BEKTOP YMOBa). UHTEHCUBHOCTD
BOJIHBI.

AxycTrueckue (3ByKOBbI€) BOJIHBI. XapaKTEPUCTUKHU 3BYKOBBIX BOJIH. DddexT Jlomuepa.
Cnosxenue ynpyrux BoiH. UnTtepdepenius BosiH. CTosiune BOJIHBI.

DneKTpOMarHUTHbIE BOJIHBL. BOJHOBOE ypaBHEHHE 3J€KTpOMarHUTHON BoJHBL. [lnmockas
AJIEKTPOMAarHuTHasi BOJIHA, €€ CBOMCTBa. V3iydyeHue M pacrnpoCTpaHEHHE 3JIEKTPOMArHUTHBIX
BOJIH. DHEprus >JeKTpOMAarHUTHbIX BOH. Bekrop [loitHTunra. Illkana smeKTpoMarHUTHBIX
BoJiH. Dddext Jlomiepa a1 31EeKTpOMarHuTHBIX BoJIH. KpacHoe cmenieHue.

Paspnen 6. BoiinoBasi onTtuka. OCHOBBI KBAHTOBOM (U3MKH.

Tema 6.1 BosiHoBasi onTuka

WnTtepdepenus ceera. KorepeHTHOCTh cBETOBBIX BOJH. PazHocTh xona. PasHocth (as.
OnpIT MOJy4YeHUs KOTEPEHTHBIX CBETOBBIX MY4YKOB. MIHTepdepeHLrs cBeTa B TOHKUX IUICHKaX.
Kima. Koneua HeroToHa.

Hudpakuus ceera. [lpunuun I'roirenca-®penens. Meron 300 @penens. Judpaknus Ha
onnou menu. JudpakinuonHas pemierka. Paspemaromas cnocoOOHOCTh ONTHYECKUX TMPHOOPOB.
Judpakuus Ha 06beMHOI penietke (popmyna Bynsda-bperros).

[Tonspuzanusa ceera. EctrectBeHHblil cBeT. llossipu3zoBannbiid cBetr. [lomspusammst npu
oTpaxkeHUH. 3akoH bprocrepa. SIBneHue qBOWHOTO Jiydenpenomienus. 3akoH Mantoca.

Jucnepcus ceera. HopmasibHas 1 aHOMaJIbHAsI IACIIEPCUSL.

[Tornomenue ceera. 3akon byrepa-JlamGepra-beepa.

Paccesnue cBera.

Meton mnonydeHus: OOBEMHOIO H300pa)K€HHUsI IMPEIMETOB, OCHOBAaHHBIM Ha SIBICHUU
uHTepdepeHuu 1 nudpaxuuu ceera. ['omorpadus.

Tema 6.2. KBantoBasi npupo/a 3J1eKTPOMATHUTHOT O U3JTYyYeHHUS.
Tennogoe uznyuenue

TennoBoe u3inydyeHue, ero XxapakrepucTuku. 3akoH Kupxroda. AGCOIIOTHO «4epHOE» TEIO.
3aKOHBI TEIJIOBOTO M3JIy4eHUs a0COIOTHO «depHOro» Tena. 3akoH Credana-bonsiiMana. 3akoH
cnekTpainbHoro cMenieHus Buna. Y®-karacrpoda. Ksantopanue nznyuenus. @opmyna [lnanka.

Keanmoesas npupooa snekmpomacnumnozo uznyuenus

KBanToBast mpuponma cBeta. OHeprus, wmacca, uUMIOyinbc ¢oroHa. JlaBieHue cBera.
dotosnexrpuueckuit 3ddext, ero 3akonbl. Dddext Kommrona. KoprmyckynspHO-BOTHOBOM
IyaJi3M SJIEKTPOMAarHUTHOTO U3TydeHHUS.

OnTruyeckre KBaHTOBBIC TEHEPATOPHI (J1a3ephl).

Tema 6.3 Ji1eMeHTbI KBAHTOBOM MEeXaHMKH.

KopnyckynsipHo-BonHOBOW nayanu3M marepuu. Bonnsl ne Bpoitng. DxcnepumeHraibHOe
MOATBEPK/IEHUE BOJIHOBOM HpHpoabl 31eKTpoHOB. OmbiThl JleBucona u Jlxepmepa. Dddekt
BasuiioBa-Uepenkona.

CooTHomieHne HeompeneneHHocTel  [elizeHOepra st  KoOpAWMHAT ©  UMITYJIbCA.
CooTHoIlIeHHE HEONPeAEICHHOCTEN Il SHEPTUH U BPEMEHH.
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VYpasuenune Ulpenunrepa. [IBuxenue cBoOoaHON wyacTuibl. BonHoBas ¢yHkuus u ee
¢bu3uveckuil cmpici. YacTuiia B IpsIMOYTOJIbHOM MOTEHIMAIBHOU siMe (OTHOMEPHBINA CITydai).
KBanTtoBbIl rapmonnyeckuii ocunwuiatop. TyHHenbHbIN 3 dexT.

Pa3nen 7. ®usuka aroma. JjieMeHTHI /1epHOii GU3UKHU H
(pu3nKM 3j1eMeHTaApPHBIX YaCTHIL

Tema 7.1 ®u3zuka aroma.
[Toctynatel Bopa. DkcrnepuMeHTalbHOE MOATBEPXKJIEHUE TUCKPETHOCTU SHEPreTHYECKHX
ypoBHe#. OnbiT @panka u ['epia. Mogens atoma Bogopoaa o bopy.

Crpoenue atoma. KBaHTOBO-MeXaHMYECKOE OINHMCaHHME aroma Bojaopona. KBaHTOBbIE
yucna. CrnuH anekTpoHa. [IpocTpaHcTBEHHOE pacnpeiesieHrne 3JeKTPOHHON IJIOTHOCTH B aTOMeE
BOJIOPO/JIa B PA3JIMYHBIX COCTOSIHUSIX. DHEPreTUUYECKUN U ONITUYECKUI CIIEKTPhI aTOMa BOJIOPO/Ia.

MHOT03/1eKTPOHHBIM aTOM. 3amnojHEHHE >JIEKTPOHHBIX o6onouek. [lpunnun Ilaynu.
KBantoBo-mMexannyeckoe OOOCHOBAHUE MEPUOJUYHOCTH XHMHUYECKUX CBOMCTB 3JIEMEHTOB.
PentrenoBckoe usnydeHue. MoJieKyisipHbIE CIIEKTPBI.

Tema 7.2 JnemeHThI siiepHOH GU3UKHU U PU3NKH 3J1eMEHTAPHBIX YACTHIL.

CocraB simpa. EcTecTBeHHas painoakTHBHOCTh. DHeprus cBszu. Jledekt maccel. Kanenbaas
MOJIENb SApa. 3aKOH PaIMOaKTUBHOTO CMEMICHUS. 3aKOH PaJMoaKTUBHOTO pacnana. OO0bsIcHeHHE
O-U3JTy4eHus, y-u3nydenus. [lose saepHbIX cuil.

Peakuuu npeBpaiienust HykjaoHOB. OTkpbITHE NpoTOHA. OTKpbITHE HEWTpoHA. OTKpBITHE
HeruTpuHO. OOBIACHEHHE -U3TyICHUS.

SnepHble peakuuy cCUHTE3a. SInepHble peakunu aeneHus. Llennas peakuus neneHus ypaHa.

OnemeHTapHble YacTulbl. WX kinaccuduxanus. Buuapl B3auMoOJIEHCTBUS 3JI€MEHTApHBIX
yactull. Kocmuueckue inyun. Me3onsl. HacTuipl u anTHuacTuipl. OOpa3oBaHUe U YHUUTOXKEHHE
AJIEKTPOHHO-MIO3UTPOHHBIX Map. KBapKu U riIt00HBI.

4.4. Copepxanue 3aHSITHI CEMHHAPCKOI0 THIIA
Tabnuma 5.
ConeprkaHue MPaKTHYECKUX 3aHATHHA 111 OYHON (POPMBI 00ydIeHUS

Ne Tembl TemaTnka NPpaKTHYECKUX 3aHATHH Bcero B Tom 4ucae
AMCIHILTHHBI 4acoB 4acoB
NPaKTHYEeCKOM
NOAr0OTOBKHU
21 Kunematnka nocTynaTeiabHOTO M BpallaTeIbHOIO 2 2
JBUYKEHHUS

2.1 JInHaMUKa OCTYATEILHOTO JBHKCHHS 2 2
2.1 JInHaMUKa BPaIaTeIbHOTO JIBHKCHHUS 2 2
2.1 3aKOHBI COXPAaHCHHUSI B MEXaHHUKE 2 2
2.2 Onementsl CTO 2 2
3.1 Ocnosroe ypaBaenre MKT ueansHOro rasa 2 2
3.1 3aKOHBI PACIIPEICIICHUS TA30BBIX MOJICKYIT 2 2
3.1 OcHoBsl MKT 2 2
3.2 ®dusnueckas KHHETHKA B UICAIbHOM ras3e 2 2
3.2 OCHOBBI TEPMOIMHAMHUKH. 4 4
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4.1

Pacuer XapPaKTCPUCTHUK DJICKTPOCTATUUCCKOT'O IOJIA

HpOBO)IHI/IKI/I U OUBJICKTPUKKU B OSJICKTPUYCCKOM

4.1
mnosie
4.1 DNeKTpoCTaTHKA.
49 3aKoHBI OCTOSTHHOTO TOKa. Pa3BeTBieHHbIE LIETH.
' [TpaBuna Kupxroda.
4.2 [TocTostHHBIN TOK. 2 2
4.3 MarauTHoe 1oJie Toka 2 2
4.3 JleficTBME€ MarHUTHOTO TIOJISI HA TOKH U 3apsiIbl 4 4
4.4 DneKTpOMarHeTu3M 2 2
5.1 Konebanus 2 2
Tabnuna 6.
Conepxanue 1a00paTOPHBIX 3aHATHH ISl OYHON (POpPMBI 00yUeHHUS
B Tom 4uciae
Ne TemblI . 4acos
TemaTuka NpakTH4YeCcKHUX 3aHATHH Bcero uacos .
AUCHMILIUHBI NPaKTHYeCKO
NOJATOTOBKH
1 BBenenne B TEOpPUI0O  MOTPEIIHOCTEH. 2 2
[TorpemHocT B NpSIMBIX U3MEPEHUSIX.
1 [TorpemHOCTH B KOCBEHHBIX HW3MEPEHHUSIX. 2 2
['paduaeckuit ananm3 TaHHBIX.
1 OOpaboTka pe3yabTaTOB MPU H3MEPEHUIX 2 2
(bu3NYECKUX BETUYHH.
> OnpeneneHne MOMEHTa HMHEpPUUU  KOJbLA 2 2
METO/IOM CpPAaBHEHHUS KPYTHIIbHBIX KOJIEOAHUH.
> W3ydyeHue  BpamateapbHOTO  JABWKEHUSA € 2 2
nomo1bio MasTHrKa O6epOeka.
> Omnpenenenre MOMEHTa HHEPIUH (PU3UYECKOTO 2 2
MasATHHMKA U IIpoBepka TeopeMsl lTelinepa.
Ompenenenne KodPPUIIUEHTA KECTKOCTH U 2 2
2 moxyns  FOHra  mMeTrogoM — IpPYKMHHOIO
MasiTHUKA.
> HccnenoBanue npoiiecca COyaapeHus ynpyrux 2 2
TeNl.
3 Omnpenenenue YHUBEPCAITbHOU ra3oBoM 2 2
MOCTOSTHHOM METOJOM 3JIEKTPOJIN3A.
3 Ompenenenre CKOPOCTH 3ByKa B BO3AyXe 2 2
PE30HAHCHBIM METOJIOM.
OmpeneneHne  OTHOIICHHS  TEIIOEMKOCTH 2 2
3 BO3JlyXa IpU IOCTOSIHHOM JaBJIEHUU K €ro
TEIJIOEMKOCTHU IIPU NOCTOSSHHOM 00beMe.
Onpenenenue ko3 durmenta 2 2
3 TEIJIONPOBOJHOCTH BO3JlyXa METO0/I0M

HarpeTou HUTH.
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Ompenenenue kodpduimeHTta BI3KOCTU U 2 2
3 JaMeTpa MOJIEKYNIbl BO3JyXa KalWLISPHBIM
METO/IOM.
3 Ompenenenue kKodpduimeHTta BI3KOCTU U 2 2
JaMeTpa MOJIEKYJIbI Ta3a.
3 Onpenenenue ko3 durmenta BSI3KOCTH 2 2
xuakoctu MetosioM CTokca.
3 Omnpenenenue  TEMJIOTHl  MapooOpa3oBaHUs 2 2
BO/IBL.
3 Ompenenenue  kodpduimenta  B3aUMHOU 2 2
¢ dy3un Bo3ayxa U BOJSHOTO Iapa.
Omnpenenenue ko3¢ punmenHTa 2 2
3 TEIUIONPOBOJHOCTU TBEPABIX Tel C Maloi
TEIIONPOBOTHOCTHIO.
N3mepenune kodd¢uimMeHTa MOBEPXHOCTHOTO 2 2
3 HaTsDKEHHMST BOJBI M ONPENEICHUE  €ro
TEMIIEPATYPHOU 3aBUCHMOCTH.
3 Onpenenenre «TOYKU POChD) MPU pa3IMuHOU 2 2
a0COIIOTHON BJIQXKHOCTH
3 Omnpenenenre TEIIOThHI UCAPEHUS KUAKOCTH 2 2
10 JIaBJICHUIO HACHIIIEHHBIX [1apOB
3 Omnpenenenre TEMII0EMKOCTH TBEPIOTO Tella 2 2
3 Ompenenenne TEIIOEMKOCTH T'a3a METOJOM 2 2
IIPOTOYHOTO Harpena
3 Ompenenenue mokasaress aauadbaTel Ipu 2 2
annabaTHYeCcKOM paclllupeHHuH ra3a
3 Ompenenenue mokazaress aauadaTel 1Mo 2 2
CKOPOCTH 3BYyKa B BO3yX€
3 Omnpenenenre TEIIOMPOBOTHOCTH ra30B 2 2
METOJIOM HArpeTol HUTH
3 Ompenenenne TEIIONPOBOIHOCTH TBEPIOTO 2 2
Tena
4 N3ydenue ueneit nepeMeHHoro Toka. 2 2
4 UccnenoBanue hpeppoMarHeTUKOB. 2 2
4 N3ydenue paspsana KOHIEHCATOPA. 2 2
4 Omnpenenenue yAeabHOTO 3apsia 3JIEKTpOHa 2 2
METO0/I0M MarHeTpoHa.
4 OKcliepUMEeHTalIbHass ~ INpOBEpKa  3aKOHOB 2 2
Kupxroda.
4 N3yuyenue nenu nocTostHHOrO TOKa. 2 2
4 UccnenoBanue TepmucTopa. 2 2
4 UccnenoBanue I0JIyTIPOBOIHUKOBOTO 2 2
BBITIPSIMUATETIS
4 HccnenoBanue TepMO3IIEKTPOHHON SMUCCHH. 2 2
4 Omnpenenenyue 3J1€MEHTOB MAarHUTHOTO MOJIs 2 2

3eMutn.
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4 Omnpenenenre ropu30HTaNIbHON COCTABIIAIOIIEH 2 2
MarHATHOTO TIOJIS 3EMJTH.
5 OmnpeneneHnue OTHOLIEHUS Cp/Cy IS BO3IYyXa C 2 2
MTOMOIIBIO SBJIEHUS 3BYKOBOTO PE30HAHCA.
Onpenenenve  mokazaTens — IPEIOMIICHUS 2 2
6 KUAKOCTU C  TOMOMIbIO  JabOpaTopHOro
uHrephepomerpa.
6 Omnpenenenve paauyca KpPUBU3HBI JIMH3BI C 2 2
momMo1bio Kouen HerotoHa.
6 3aBUCUMOCTh  TIOKa3aTels  IpeoMIICHUs 2 2
BO3JlyXa OT JaBJICHHUSL.
6 Omnpenenenue MPEIOMIISIOIIETO yria 2 2
ounpuzmsl Openens.
6 Omnpenenenvue JAIUHBL CBETOBOM BOJHBI C 2 2
MOMOIIBIO0 TUGPAKIIUOHHOMN pEelIeTKH.
6 Onpenenenve  mokazaTenis — IPEIOMIICHUS 2 2
IIPU3MBEI.
6 OmnpeneneHne CTETIEHN Y€PHOTHI BOJIb(ppama Ha 2 2
ocHoBe 3akoHa Ctedana-boibpivmana.
6 Ompenenenue  KOHIEGHTpAIMUM  caxapa C 2 2
MIOMOIIBIO CaxapuMeTpa.
6 3akoH bprocrepa u 3akon Maoca. 2 2
6 MaruutHOE BpalIcHUe IUIOCKOCTH 2 2
nossipu3anuu ceera (3hdext Dapanes).
DOTOKOIOPUMETPUUECKOE oTpe/esieHue 2 2
6 KOHICHTpallnuKu anMeceﬁ TAXKEIIBIX MECTAJIJIOB
B BOJIE.
6 UccnenoBanue CIIEKTpaJIbHOU 2 2
YYBCTBUTCIIbHOCTHU q)OTOCOHpOTI/IBJ'ICHI/IfL
Omnpenencuue SHEPrUH Y—KBaHTa 2 2
7 pPaTMOAaKTHBHOTO W3IIy4eHHs] HM30TOIMA IEe3Msi-
137.
Omnpenencnue SHEPrUH Y—KBaHTa 2 2
7 paarnoOaKTUBHOI'O HU3JTyUCHUA Hn30TOIIa
KobaipTa-60.

5. IlepeuyeHb Y4eOHO-METOAUYECKOT0 oOOecleYeHUs] CAMOCTOSTeNbHOH PadoThI
00y4aromuXcH Mo JUCUMIIJIMHE

CamocrosTenbHas paboTa CTYACHTOB SIBJISIETCS COCTABHOM 4acThio y4eOHOH paboThl U
UMEEeT LEJbI0 3aKpeIuleHue U YriyOJeHHs IOJIYYEHHBIX 3HAHUI W HaBBIKOB, IOUCK H
puoOpeTeHne HOBBIX 3HAHUI, a Tak)Ke BBINOJIHEHHE Y4YEOHBIX 3aJaHUN, MOATOTOBKY K
MPEJICTOSIIIUM 3aHATHUAM, SK3aMEHAM.

CamocrosTensHas  paboTa  mpeaycMaTpuBaeT, KaK  IPaBWJIO,  BBINIOJTHEHUE
BBIYMCIUTENIbHBIX paboT, rpa@uueckux 3aJaHuil K jJabopaTopHbIM paboTaMm, HOJIrOTOBKY K
MPAKTUYECKUX 33JaHUI, KOHTPOJBbHBIX padoT.

Pabora ¢ nautepaTypoil mperycMaTpuBaeT CaMOCTOSITEIbHOE U3YyYEHHE TEOPETUYECKOTO
MaTtepuaia, pa3padboTky pedepaTtoB U APYrux TBOPUECKUX 3aJaHHM.

IIpu camocrosiTenbHOM paboTe HaA pas3ienamMu AUCUUILIMHBL, I[PU  BBIIOJIHEHUH
MPaKTUYECKUX paloT, MPH MOArOTOBKE K TECTaM, OIpOcaM M K MPOMEXKYTOYHOMY KOHTPOJIIO
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CTYACHT [JOJDKCH M3YYHUTH COOTBCTCTBYIOIIUC pPa3aciibl OCHOBHOM H BCIIOMOTaTEeIbHOM
JIUTEPATYPhI 110 JUCHUINNIMHE, a4 TAKIKC UCIIOJIB30BATh YKa3aHHBIC B IICPCUYHC MHTCPHET-PCCYPCHI.

B mpouecce camocTosiTenpHOW y4eOHOW JAeATE€IbHOCTH (OPMUPYIOTCS YMEHUS:
AHAJIIM3UPOBATE CBOU ITO3HABATCIIBHBIC BO3MOXKHOCTHU W IUIAHUPOBATH CBOIO IMO3HABATCIILHYIO
ACATCIBHOCTD, pa6OTaTB C HCTOYHHUKaMH I/IH(i)OpMaHI/II/II TEKCTaMHU, Ta6J'II/IIIaMI/I, CXEMaMHU,
aQHATM3UPOBATh TOJYYCHHYIO Y4YeOHYH0 HMH(pOpPMAIMIO, JENaTh BBIBOJbI; AHAIW3UPOBATH H
KOHTPOJIMPOBATHL CBOU y‘~I€6HBIe HGfICTBHSI; CaMOCTOATCJIILHO KOHTPOJIMPOBATH IIOJTYYCHHBIC
3HaHU.

6. OueHouyHble cpeacTBA VISl TEKYLIEro KOHTPOJISl yCIIeBaeMOCTH H IIPOMEKYTOYHOM
aTTecTalliy 110 UTOraM OCBOEHUS AN CUMILIMHBI

VY4yer ycneBaeMoCcTH OOy4aromierocsi 1o JUCHUIUIMHE ocymiecTBisiercs no 100-0amibHoi
1IKasjie.

MakcumanbHOE KOJIMYECTBO OAJIJIOB 0 IUCHIUILIUHE 3a ouH cemectp — 100:

- MaKCUMAaJIbHOE KOJIMYECTBO OAJIJIOB 3a BBINIOJIHEHHE BCEX BUJIOB TEKYILET0 KOHTPOJIs - 60;

- MAaKCHUMAaJILHOE KOJIMYECTBO 0aJIJIOB 3a MOCEIIEHUE JIEKIIMOHHBIX 3aHITHi - 10;

- MAaKCUMAaJIbHOE KOJIMYECTBO OaJIOB 3a MPOXOKIEHHUE MPOMEKYTOUHOU aTrTecTanuu - 30;

6.1. Tekyumuii KOHTPOJIb

TunoBsie 3a1aHKs, METOJIMKA BBIMOJHEHUS U KPUTEPUU OLIEHUBAHUS TEKYIIETO KOHTPOJIS
o pazlenaM JUCHMIUIMHBI TpenactaBieHbl B DOHIE OLEHOYHBIX CPEACTB 10 JaHHOU
NUCIUILINHE.

6.2. [Ipome:kyTOUHAS aTTeCTALMS
dopma MPOMEKYTOUHOUM aTTECTAIIMHU 10 JUCIHUIUIMHE — JK3aMeH nocie 1, 2, 3 u 4-ro
ceMecCTpoB.

dopma npoBeeHUS IK3AMEHA: YCIMHO o Ouiemam
IlepeyeHb MpUMEPHBIX BONMPOCOB /1JIsl MOATOTOBKHU K 3k3ameny (1 cemecTp):
OIIK-1
. [lyTs, mepemenienune, CKOpoCTh, yCKOPEHHE MaTepUaIbHON TOUKH.
VYpaBHEHHE KHMHEMATHKH TOCTYIMATEIbHOTO M BPAIATEIbHOTO JABMKEHUN MaTepHAIBHON
TOYKH (11 pABHOMEPHOTO U PABHOYCKOPEHHOTO JTBUKCHHA ).

3. TaHreHIManbHOE, HOPMAJILHOE W IOJHOE YCKOPEHHE NPH KPUBOJWHEHHOM JIBIKCHHH, MX
B3aHMOCBS3b.

4. VYrioBoe TmMepeMeIlleHHne, YIoBas CKOPOCTh, YIJIOBOE YCKOPEHHE TMpPU BpallaTeIbHOM
JBWKEHUH TBEPJIOTO Tea.

5. CBs3p MEXKIYy BEIMYMHAMH, XapaKTEPU3YIOIMMMH TOCTYNATeIbHOE W BpallaTeIbHOE
NBIDKEHHE. XapaKTEPUCTHUKA paBHOMEpHOro BpameHus. ClIoXHOEe TMOCTyHnaTeIbHO-
BpalaTeabHOE JIBIKCHHE.

6. ITonsaTue cuibl ¥ Macchl. 3akonbl HeroToHAa.

7. 3akOH BCeMHUPHOTO TAroTeHus. Cuiia TSHKECTH U BEC Tea.

8. Cwna ynpyroctu. 3akoH ['yka. Cuibl TpeHUSI.

9

1

N —

. MOMEHT CuJIBI.
0. MOMEHT MHEpHMM MaTEpPUAIBHOM TOYKM M TBEPAOTO Teia. MOMEHT MHEpLHM CTEpKHS,
KOJIbIIa, AUCKA, mapa. Teopema IlTelinepa.
11. OcHOBHOE ypaBHEHHE TUHAMUKU BpAIlaTeIbHOTO JBUKEHHUSL.
12. MoMeHT ummysbca.
13. PabGoTa u sneprus. Pabota koHCEepBaTUBHOM CHIIBI. MOIITHOCT.
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14. Kunernueckas sueprus. Kuneruueckast 3Heprus BpalaTeJbHOTO JIBUYKEHUSI.

15. [loTenumanbHas 3HEPTUs U €€ BS3b C KOHCEPBATHUBHOM CHIION.

16. IloteHumanpHas 3HEpPrusl Teja B IOJ€ CHIbl TSDKECTH, A€(POPMUPOBAHHOU MPYKUHBI.
[TorenumanbHas KkpuBasi.

17. 3akon coxpanenus sHepruu. [IpeBparienne MexaHH4IeCKO YHEPTUH.

18. Umnynbe Tena. 3aKkoH U3MEHEHUS M COXpAaHEHHs UMITYJIbCca. YTIPYTUid U HEYIpYruil yaapsl.

19. Llentp Macc, 3aKOH JABWKEHHs LIEHTpa Macc. JIBHJKEHHE Tela IEPEMEHHOM MAaccChl.
VYpaBaenue Memepckoro. @opmyna [{nonkoBckoro.

20. 3aKOH MU3MEHEHHUS U COXPAaHEHUSI MOMEHTA UMITYJIbCa.

21. 'mpockor, THPOCKOIIUYECKUH dPPEKT.

22. 3aKOHbI IMHAMUKH B HEMHEPLHMAIBHBIX cucTeMax oTcuera. Cuiibl HHEPLUH.

23. HennepuumanbHble CUCTEMBI OTcUeTa. LIeHTpoOekHas Criia HHEPITUU.

24. HeunepuuanbHble cucteMbl otcyera. Cuna Kopuosuca.

25. IlpoctpancTBO M Bpemsi B Kiaccuueckoil mexaHuke. [IpeoOpazoBanus [anunes. 3axon
cnoxxenus ckopocrteil. [Ipunuun otHocutensHocTH [Manunes.

26. IlocTynaTel cieruaibHOM TEOPUU OTHOCUTEIBLHOCTH. [IpeoOpazoBanus JlopeHia.

27. IlpeobpazoBanus Jlopenia. OTHOCUTEIBHOCTh OJJTHOBPEMEHHOCTH COOBITHH.

28. [IpeobpazoBanus JlopeHua. OTHOCUTEIBHOCTh AIUTEIBHOCTH coObITHH. [lapanokc Me30Ha.

29. IIpeobpazoBanus Jlopenna. Mi3aMeHeHNe ITMHBI TNl B Pa3HBIX CHCTEMaX OTCYETA.

30. [IpeoOpazoBanus JIopeHIa ¥ peIATUBUCTCKUN 3aKOH CIIOKEHUS CKOPOCTEH.

31. UnTepBan Mexay COOBITUSIMMU.

32. OCHOBHOM 3aKOH PEISTUBUCTCKOW THMHAMUKH.

33. Kunetnueckast SJHEPIUsl B pEIATUBUCTCKON MEXaHHUKE.

34. Dueprus mnmokosl. 3aKOH B3aUMOCBSI3M Macchl U SHepruu. CBsi3b MEXAy SHEpruedl u
UMITYJIbCOM, UMITYJIbCOM U KHHETHYECKOHN 3HEpIruell B pesIITUBUCTCKON MEXaHUKE.

35. Cuctemsl MHOTHX yacTHll. CocTostHME cucTeMbl. [lapameTpsl cocTosHUS.

36. UneanpHbIil ra3. YpaBHEHHE COCTOSHUS UICATBHOTO Ta3a.

37. OcHOBHOE ypaBHEHHE MOJICKYISIPHO-KMHETHIECKON TEOPUHN UCATHHOTO rasa.

38. Hucino crenenei cB000abI MOJIEKYJIbl. PacripeeneHus: 3Hepruu o CTerneHsM cBoOOIbI.

39. Pacnipenenenre MOJIEKYJ B MOTEHIHAIBHOM noJie Pactipenenenue bosbiMana.

40. Pacnipenenenue ra30BbIX MOJICKYJI IO CKOPOCTSM (pacmpenenenne MakcBeia).

Ilepeyenb nMpakTHYeCKHUX 3aJaHUH K 3Kk3ameHy (1 cemecTp)
OIIK-1
1. Benmocumneauct nmpoexai nmepByro MOJOBUHY IYTH CO CKOPOCTBIO V| = 16 KM/4, BTOPYIO
MOJIOBUHY MYTH — CO CKOPOCTBIO V2 = 12 kM/4. OnpenenuTs CpPelHIOI CKOPOCTh JBHKEHUS
BEJIOCUIIEUCTA.
2. Pammyc-BeKTOp MaTepHaJIbHOW TOYKM M3MEHSETCS CO BPEMEHEM II0 3aKOHY

— v A2
r= 1t3 +J3t . OHpCHCJ’IHTB ol MOMCHTa BPEMCHU t=1c MOAYJIb CKOPOCTH MU MOAYJIb

YCKOPEHHUS.

3. Koseco Bpamaercsi ¢ MOCTOSHHBIM YIIOBBIM YCKOPEHHEM & = 3 pam/c’. ONpeneinTs
pamuyc Koseca, eciii 4yepe3 t=I1c mocne Havyana JBH)KEHHUS MOJHOE YCKOpEHHE KoJseca a = 7,5
M/c?.

4. luck paguycoM R = 10 cm BpamaeTcsi BOKpYT HEMOJABUKHOM OCH TakK, YTO 3aBUCUMOCTh
yI7a MOBOPOTA pajyyca ANCKa OT BPEMEHH 3a1aeTcs ypasHenneM ¢(t) = A + Bt + Ct* + Dt’ (B
=1 paw/c; C = 1 pag/c* D = 1 pag/c’). Onpenenuts 11 ToUeK Ha 060€e KolIeca K KOHILY BTOPOIl
CEeKyH/Ibl IIOCJIE€ Hauaja JABW)KEHUS: 1) TaHreHIMAIbHOE YCKOPEHHE a;; 2) HOpMajbHOE
YCKOPEHUE ap; 3) MOJTHOE YCKOPEHHUE a.

5. Teno maccoit m = 2 Kr majaeT BEPTHKAIbHO C yCKOpeHueM a = 5 m/c2. Onpenenurb
CHIIY CONPOTUBIIEHUS MPU JBMKEHUU 3TOTO Tea.
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6. B ycranoBke (puc. 1) yrona o HaKJIOHHOM TUIOCKOCTH C TOPU3OHTOM paBeH 20°, Macchl
ten m; =200 r u mp = 150 r. Cuurtas HUTH U OJIOK HEBECOMBIMHU U ITpeHeOperas cuiamMu TpeHus,
ONPEENIUTh YCKOPEHHE, C KOTOPHIM OYAYT ABUTAThCS 3TH TeJla, €CIU TEJO My OIMYCKaeTCsl.

Puc. 1.

7. MarepuanbHasg TOYKa MacCod m = | Kr ABuragach Moji ACHCTBUEM HEKOTOPOW CHJIbI
cornacHo ypaBHenmio s = A — Bt + Ct* — Dt’ (B =3 m/c, C = 5 m/c>, D = | m/c’). Onpenennrts
MOIIHOCTH N, 3aTpaurBaeMylo Ha JIBU)KEHHE TOYKU B MOMEHT BpeMeHu t = 1 c.

8. C BepmMHBI KJIMHA, JIMHA KOTOporo £ = 2 M W BbIcOTa h = 1 M, HAaUMHAEeT CKOJB3UThH
Hebompioe Teno. Koadpduuuent tpenus mexay tenom u kiuHoM f = 0,15. Onpenenuts: 1)
YCKOpPEHHUE, C KOTOPBIM JIBHKETCS TENO; 2) BpeMsl IPOXOKICHUS Tesa BJI0Jb KIMHA; 3) CKOPOCTh
TeJa y OCHOBaHUS KIIMHA.

9. Yactuna nsumxercss co ckopocteio v = 0,8 c¢. OnpenenuTs OTHOIIEHHE MAaccChl
PENATUBUCTCKON YaCTUIIBI K €€ Macce MOKOS.

8. OnpenenuTth AaBlieHUE, OKa3bIBAEMOE I'a30M Ha CTEHKU COCYJa, €CJIM €ro IJIOTHOCTb
paBma 0,01 Kr/M°, a cpe/IHss KBaAPATHIHAS CKOPOCTh MOJIEKYI Ta3a cocTassier 480 m/c.

10. Ha kakoii BbIcoTe JaBjieHUE Bo3ayxa coctaBisieT 60% oT JaBieHUsl Ha YpOBHE Mopsi?
Cunratb, yTO TEMIIEpATypa BO3/yXa Be3/e oguHaKoBa 1 pasHa 10°C.

11. Ilpm kakoM TeMmIiepaType CpeaHss KBaJApaTHU4YHAas CKOPOCTbh MOJEKYJ KHUCIOpOAA
OoJpiie X Hanbosee BEPOATHON CKOPOCTH.

12. OmnpenenuTh OTHOIIEHWE NABJICHHUS BO3[yXa Ha BbICOTE | KM K JaBIICHUIO Ha JIHE
CKBaXKMHBI TiyOuHOM 1 kM. Bo3nyx y moBepxHOocTH 3eMiIM HaxOOUTCS MPU HOPMAJIBHBIX
YCIIOBHUSIX, U €r0 TEMIEpaTypa HE 3aBUCUT OT BBICOTHI.

IlepeyeHb BONPOCOB K 3K3aMeHYy (2 cemecTp)
OIIK-1

. CpenHee 4uciio CTOJIKHOBEHUHN U CPEIHSIS JUTMHA CBOOOHOTO MpoOera MOJIEKYI.

. TemmmonpoBogHOCTh. YpaBHeHue Oypoe. KoaphuuueHt TenaonpoBoIHOCTH.

. Buyrpennee tpenue (BsizkocTh) razoB. YpasHenue Hetorona. Koagdunuent Bsa3koctu.

. udody3us. Ypauenue Ouxa. Koapduuuent naudpdysuu.

. BHyTpenHsis sHeprus uaeanbHoro rasza. Yucno creneneit cB0OOO bl MOJIEKYJIBI.

. PaboTa B Tepmounamuke. TemmoeMKoCTb.

[lepBBIii 3aKOH TEPMOJMHAMUKHA U €ro NPUMEHEHHUE s H30XOPHOTO U H300apHOro

IIPOLIECCOB B r'a3ax. Y HUBEPCAJIbHAs ra30Bas NOCTOSHHAsA. Y paBHEHHE Maiiepa.

8. IlepBblil 3aKOH TEpMOJMHAMUKU M €ro NMPUMEHEHHE IS W30TEPMHYECKOro M aauadaTHOTro
npoueccoB. YpaBHenue Ilyaccona.

9.. Temmnoseie asurarenu. Kpyrosou mnponecc. Iluxkn Kapro. KIIJI nukna. Bropoe Hawano
TEPMOIMHAMHUKHU.

10. O6patumblie 1 HEOOpATUMBbIE IIPOLIECCHL. DHTPOIHS, €€ CTATUCTUYECKOE TOJIKOBAHUE U CBSI3b

C TEPMOJIMHAMUYECKOU BEPOSITHOCTBIO.

11. DOuTponus. Mi3zMeHneHue 3HTponuu nNpu u3omnpoieccax. Bropoe Hayano TepMoIMHAMUKH.

12. PeanbHble ra3bl. YpaBHeHue Ban-gep-Baanbca. M3otepmbl Ban-gep-Baanbca.

13. BuyTpenHsis sHeprus peanbHoro raza. I dekr xoyns - TomcoHa.

14. CgoiictBa xmakocteil. [loBepxHOocTHOE HaTsKeHUe. JlaBleHHWE T10J WMCKPUBIECHHOMN

MTOBEPXHOCTHIO.

N bk LW =
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. @a3oBble nepexopl. /JJuarpamma cOCTOSHHUSL.
. DIIEKTPUUECKUH 3aps/l. 3aKOH COXPaHEHMsI DJIEKTPUUYECKOTo 3apsiaa. 3akoH Kymnona.
. HanpsokeHHOCTh 3neKTpocTaTuyecKoro mnoJisi. HampspkeHHOCTh MOJIE TOYEYHOIro 3apsija.

[Tpunnun cynepno3unuu. 3apsii, pacrnpeaeaeHHbli 10 00beMy, TOBEPXHOCTH, JINHUU.

[lpunuun cynepno3uuuu. OJEKTpUYECKOE IMoJie AUMOojis (Ha OCH JUNOJs M Ha
MEPIEeHIUKYIIPE, BOCCTABIEHHOM U3 CEPEINHBI TUIIOJIS).

Cunosbsle nuHUM. [I0TOK BEKTOpa HaIpPSHKEHHOCTH AJIEKTPOCTATHUYECKOro moiid. Teopema
["aycca st 5n1eKTpoCcTaTUYECKOro MoJIsl B BAKYYME.

Teopema I'aycca. [Ipumenenue TeopeMsl ['aycca mis pacyeTa 3JIEKTPOCTATUUECKUX MOJIEH:
HaIPsLKEHHOCTH 10JIs1 pPABHOMEPHO 3apsKEHHOM chepruueckoi MoOBEpXHOCTH.

Teopema ['aycca. [Ipumenenune teopemsl ['aycca s pacuera 3JIEKTPOCTATUUECKUX TMOJIEH:
HaINPSKEHHOCTH M0JIs1 00bEMHO 3apsDKEHHOTO 1apa.

Teopema ['aycca. [Ipumenenune teopemsl ['aycca s pacuera 3JIEKTPOCTATUUYECKUX TOJIEH:
HalpsDKEHHOCTh ~ TOJIE  PAaBHOMEPHO  3apsDKEHHON — OECKOHEYHOM  IUIOCKOCTH U
HalpsDKEHHOCTh TMOJISL JABYX OECKOHEYHO MPOTSDKEHHBIX MapajljIeNIbHbIX PaBHOMEPHO
3apsKEHHBIX MJIOCKOCTEH.

Pabora snexTpocraTMdecKoro MOJs MO IepeMelleHuto 3apsaa. Llupkymsuus BekTopa
HaNpPsHKEHHOCTH AJIEKTPOCTATUYECKOTO HOJIAL. [ToTeHumanbHbIM Xapakrep
AJIEKTPOCTATUYECKOTO TOJIS.

[ToTenuman snexrpocratuueckoro mnosd. [loreHuuan monst ToyeyHoro 3apsna. PaszHocTb
MOTEHIIUAJIOB.

. CBs3p HaIpsHKEHHOCTH U TMOTEHIMAJA JIEKTPOCTATHUECKOTo MOJIsl. DKBUIOTEHIUAIbHbBIE
MOBEPXHOCTHU U JIMHUU HaNPS>)KEHHOCTH.

CBsi3p HaIpsHDKEHHOCTH M MOTEHIMala 3JIeKTpocTaTHueckoro mnosis. Pacuer moreHnumana
3apsKEHHON cQepsl.

CBsi3p HaIpsDKEHHOCTH M IOTEHIMAlla 3JIEKTpOCTaTU4YecKoro mnojs. Pacuer pasHocTH

MOTEHLMAJIOB MEXJy JABYMS TOYKAaMHU  IOJISI PAaBHOMEPHO 3apsKEHHOW OECKOHEYHO
MPOTSHKEHHOM MJIOCKOCTH U MEXAY JIBYMSI pABHOMEPHO 3apsyKEHHBIMU IMJI0CKOCTSIMHU.

CBsi3p HamNpsOKEHHOCTH M IMOTEHIMalla 3JIeKTpocTaTHueckoro mnoJid. Pacuer paszHocTu
MOTEHIIMAJIOB MEXK/y TOUKaMHU I10J1s1 00bEMHO 3apsHKEHHOTO LIapa.

[Ipumenenne Teopembl [aycca s pacdyera HaNpsHYKEHHOCTH IIOJS PaBHOMEPHO
3apsokeHHOro uuianHiapa (HuTH). CBs3b MEXIy HaNpsDKEHHOCTBIO W MOTEHIHAIOM
AJIEKTPOCTATUYECKOTO TOJsA. Pacdyer pa3HOCTM MOTEHIMAIOB MEXAYy TOYKaMU IOJIs
PaBHOMEPHO 3apsKEHHOT0 OECKOHEYHOT'O IIWIIMHpA (HUTH).

JdnexkTpuku B ayiekTpuueckoM moje. [lonspusanus OTudaeKTpuKoB U ee TUIbl. BekTop

MOJISIpU3aLIU Y.

DneKTpuyeckoe 1noje B AuuieKTpuke. OTHOCUTENbHAS TUAJIEKTpUUEcKas MPOHULIAEMOCTh U

JURJIEKTPUUECKAst BOCTIPUMMYHUBOCTD.

Bexkrop anexrpuueckoro cmenienus. Teopema ["aycca st TUAIEKTPUKOB.
CerHeTONIeKTPUKUA W UX CBOMcTBA. [[manexTpuueckuii rucrepesuc. lIbe3osnexTpudeckuit
3¢ dexT.

[IpoBogHMKK B 3eKTpocTaTHueckoM Tojie. PacmpesneneHue 3apsaoB B IPOBOJHHKE.
DNEeKTPOEMKOCTh YEAMHEHHOTO TPOBOJHHKA.

Kongencaropel. OnekTpoeMKocTh KoHAeHcaropa. llociemoBarenbHoe M mapaiienbHOE
COEJIMHEHUE KOH/IEHCATOPOB.

DOHeprus NpoBOJAHMKA U KOHJEHCATOpa. DHEPrus JEKTPOCTATUYECKOTO MOJIS.

IlepeyeHb NMpaKTHYECKHUX 32JaHUI K IK3aMeHY(2 ceMecTp)
OIIK-1
1. Jlen wmaccoit 2 kr, Haxomsummiics npu Temieparype -13°C, narpemu o 0°C wu
crutaBuiin. OnpenenuTh N3MEHEHNE YSHTPOIIHH.
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2. Onpenenuts yaenbHbIe TEMJIOEMKOCTHU Cy U Cp, €CIIM U3BECTHO, YTO HEKOTOPBIH ra3 npu
HOPMAaNbHBIX YCTOBHAX HMEET yAenbHbIi 06bemM v =0,7 m*/kr. UTo 310 32 ras?

3. Azor maccoit m = 280 r pacmupsieTcs B pe3yibTaTe H300apHOTrO Ipolecca IMpu
nasnenuu p = 1 MIla. Onpenenuts: 1) paGoty paciupeHus; 2) KOHEUHbIH 00bEeM Tra3a, eciid Ha
pacmupenue 3arpadena temwiota Q = 5 kJIx, a HayanpHas Temneparypa azora T; = 290 K.

4. I1pn n306apHOM HArpeBaHWHM HEKOTOPOTO MacabHOTO rasza (v =2 moisb) Ha AT = 90 K
eMy ObUIO co00IIeHO KoiauuecTBO TerioTel 2,1 k/x. Onpenenuts: 1) paboTy, coBepiiaemyro
ra3oM; 2) U3MEHEHUE BHYTpeHHEH 3Hepruu rasa; 3) senuuuny y = C, / Cy.

5. B Bepmnnax kBazapara co croponoit 0,1 m momemiens: 3apsiast o 0,1 aKin. Onpenenutsb
HaIpPSKEHHOCTH 0JIS1 B LIEHTPE KBaJpaTa, €ClIU OJUH 3apsii OTPULATENbHBIH.

6. B Bepmnnax kBagpara co croposoit 0,1 m momemiens: 3apsast o 0,1 aKin. Onpenenutsb
MOTEHIIMAJ MOJIs B LIEHTPE KBaJpara, €ClId OJIUH 3apsi/i OTPULIATEIbHbIH.

7. DIEKTpOCTAaTUYECKOE TI0JIE CO3JaeTCs JBYMS OCCKOHEUHBIMU TapaJieTbHBIMHU
IIOCKOCTAMH C TOBEPXHOCTHOH IOTHOCTBIO 3apsga | mKw/M® u -2 uKi/m’. Omnpemennts
HaNPSHKEHHOCTD MOJISI MEXKTY TUIOCKOCTSIMU, 32 MpeAeiaMu IUIOCKOCTEH.

8. Kakum 3apsamom ¢ oOmamaeT mapuk wMaccom m = 107kr, ecam ero Bec
YPAaBHOBEILIMBAETCS CUIOW NPUTSHKEHHUSI K TOUYCYHOMY 3apsiny g = 107K, HaxXo[ALIEMYCs Hall
LIapPUKOM Ha PacCTOSIHUU 7 = 1M?

9. HaliTu HanpsKEHHOCTh JIEKTPUYECKOTO IOJISI B TOYKE, JIEXKALIEH MOCEPEANHE MEXKIY
TOYEYHBIMHU 3apsAIaMU: MOJIOKUTEIBbHBIM, PABHBIM 8-107 Ku, u OTPHULATEIbHBIM, PABHBIM -6-10”
K. Paccrosaune mexnay 3apsanamu paBHO 10 cM, AudnekTpuyeckas IPOHUIIAEMOCTb Cpeibl paBHA
eIMHULIE.

10. HaiiTu moreHuuman aJIEKTPUYECKOTO MOJSA B TOYKE, JIEKAIEH MOCEPEIUHE MEKIY
TOYEUYHBIMHU 3apsAaMU: M10JIOKUTEIBHBIM, PABHBIM 8-107 Ku, u OTPHULATEIbHBIM, PABHBIM -6-10”
Kn. Paccrosnue mexnay 3apsiaamu paBHo 10 cM, 1uasieKTpudeckasl IpOHUILIAEMOCTh CpeJibl paBHA
eIMHHULIE.

Ilepeuenb BONpPocoB K 3K3ameHy (3 cemecTp)

OIIK-1
. Dnexrpudeckuit Tok. Cumna Toka. [ImoTHOCTH TOKA.
. Ucrounuku Toka. DJIC uctouHuka.
. 3akoH OMa B uHTerpanbHoi u nuddepeHnuanbHoi popme.
. 3akoH [[xoyns - Jlenna B uHTerpansHoil u quddepenunanbHon Gopme.
. 3akoH OMa JyIs1 HEOTHOPOTHOTO yYacTKa IETH U CJICJICTBUS U3 HETO.
. [IpaBuna Kupxroga. PacueT pa3BeTBIEHHBIX JIEKTPUUECKUX Lenel (mpumep).
. MaruuTtHoe nosie. Bexktop MarHuTHOM MHAYKIUU. ['paduueckoe npeacraBieHne MarHUTHOTO
TOJISL.
8. 3akoH buo - CaBapa - Jlamnaca u ero npuMeHeHue JJis pacyeTa MarHUTHOTO MOJISl IPSMOTO
TOKa.
9. 3akon buo - CaBapa - Jlamaca u ero npuMeHeHue sl pacueTa MarHUTHOT'O T0JIsI KPYrOBOTO
TOKa.
10. [leficTBre MarHUTHOTO TIOJISI HA TTPOBOIHUK ¢ TOKOM. Cmita Ammepa. Cusia B3auMOIeHCTBUSA
JBYX IPOBOJHUKOB C TOKOM.
11. Teopema o HUPKYISILMHA BEKTOPA HAIPSHKEHHOCTH MAarHUTHOTO MOJIS (3aKOH MOJIHOTO TOKa) U
€ro NpUMEeHEHue JJIsl pacyeTa MarHUTHOIO M0JIS COJIEHOU/IA.
12. Teopema 0 HUPKYISILMHA BEKTOPA HAIPSHKEHHOCTH MAarHUTHOTO TOJIS (3aKOH MOJIHOIO TOKa) U
€ro NpUMEeHEeHue JJIs pacyeTa MarHUTHOTO I0JIs TOPOU/Ia.
13. IloTok BekTOpa HANPSXKEHHOCTH MAarHUTHOTO IMoJig (MarHUTHOM HHAyKIuHM). Teopema
I"aycca u1st MAarHUTHOTO MOJIS.
14. PaboTa 1o nepeMereH1o IpoBOAHNKA U KOHTYpa ¢ TOKOM B MarHUTHOM IIOJIE.
15. KoHTyp ¢ TOKOM B MAarHUTHOM I10J1€. MarHUTHBIM MOMEHT KOHTYPA C TOKOM.
16. [IBmxeHue 3apsHKEHHON YaCTHIII B AJIEKTPUIECKOM TIOJIE.

~N NN R W=
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17 MarauTHO€ noJje ABHXylerocs 3apsaaa. JledcTBue MarHuTHOTO TOJIs Ha ABMKYILUICA 3apsil.
Cuna Jlopenma.

18. /IBnkeHune 3apsyKeHHOM 4acCTHIbI B MATHUTHOM I10JIE.

19. OTKJI0HEHNE ABWKYILUXCS 3apsI0B AIEKTPUUECKUM U MarHUTHBIM HOJIEM.

20. DddexT Xoima u ero NpuMEHEHHE.

21. MarHuTHbIE MOMEHTBI 3JIEKTPOHOB M aTOMOB.

22. Hamarnm4eHHOCTb. MarHuTHOE mOJE€ B BemlecTBE. MarHuTHas BOCHPHUMYHUBOCTH M
OTHOCHUTEJIbHAsl MarHUTHAs IPOHULIAEMOCTb BEILIECTBA.

23. JluamarHUTHBINA Y3PPEKT.

24. JluaMarHeTHKU 1 napaMarHeTUKH.

25. @eppOMarHeTuky, UX CBOMCTBA U IIPUMEHEHNE.

26. OnbiTel Dapanes. SIBiieHue 3J€KTPOMAarHUTHON MHAYKIUH.

27. 3akon ®apanes. [Ipasmio Jlenna. BuxpeBsie TOKH.

28. Camounaykuusi. UaayktuBHOCTh. TOKM IIpU pa3MbIKaHUU U 3aMbIKAHUH LIETTH.

29. DHeprusg MarHUTHOTO N0J1s. OOBbEeMHas IIIOTHOCTh SHEPTUH.

30 BuxpeBoe anekrpuueckoe noje. [leppoe ypaBuenne Makcgea.

31. Tok cmemenus. Bropoe ypaBHeHne Makcaesuia.

32. Cuctema ypaBHEHHI MakcBesia Ijisl SJIEKTPOMArHUTHOTO TOJIS.

33. YpaBHEHHE U XapaKTEPUCTUKU TapMOHUYECKUX Kojebanuii. CriocoObl 3a1aHust KOJICOaHMil.
34. JuddepenunansHoe ypaBHEHHE COOCTBEHHBIX (He3aTyXarollux) KosiebaHuil rpysza Ha
npyxuHe. Ero pemenue. I'apMoHMYECKU OCHUILIATOP. MasTHUKA.

35. CxopocTh, yCKOPEHHE, SHEPTHS TAPMOHUYECKUX KOJICOAHUM.

36. KonebarenbHblil koHTYp. CBOOOJHBIE HE3aTyXaloIIHME 3JIEKTPOMATrHUTHBIE KoJieOaHUS B
koHType. Juddepenunansuoe ypapuenue. @opmyna TomcoHa.

37. Tok u HanpsHKEHUE B UA€aTM3UPOBAHHOM KojieOaTeslibHOM KoHType. [IpeBpaiiienue sHepruu
IIPU 3JIEKTPOMArHUTHBIX KOJIEOaHUSX.

38. luddepennmanbHoe ypaBHEHHE 3aTYXarONIMX KoJieOaHWW B KOJIeOATETbHOM KOHTYpE, €Tro
pelIeHue.

39. XapakTepuCTUKH 3aTyXaHUSI.

40. Iuddepennmanbaoe ypaBHEHHE BEIHYKICHHBIX KOJIEOaHUH B KOHTYpE, €ro pelieHue.

41. HanpsbkeHue Ha KOHJEHCATOPE U TOK B KOHTYpPE MPHU BBIHYKJIEHHBIX KOJIEOaHUSX.

42. SIBnenue pe3oHaHca B KoJiebareabHOM KOHTYpe. PezonancHbie kpuBble (AUX). PesonancHbie
XapaKTEPUCTUKU KOJIE0aTeIbHOTO KOHTYpA.

IlepeyeHb NMpakTHYECKHUX 3aJaHUI K IK3aMeHY(3 ceMecTp)
OIIK-1
1. B cxeme g =¢ =110 B, R; =R, =200 Om, conpoTuBieHue
BojbT™MeTpa 1000 Om. Haiitu nokazanue BosibTMeTpa. CONpOTHBIEHUEM
Oarapeii mpeHeopeyb.

2. K WUCTOYHMKY TOKa TMOJKJIIOYAIOT OJIMH pa3 PE3UCTOP
conpotuBiienuem 1 Owm, npyroit paz3 — 4 Om. B oboux ciydasx Ha
PE3UCTOPax 3a OJJHO U TO € BPEMsI BBIIENSAETCS OJMHAKOBOE KOJINYECTBO
Ter0Thl. OnpenenuTb BHYTPEHHEE CONPOTUBIIEHUE UCTOYHHUKA TOKA.

3. KakoBa nomkHa OBbITH IUIOIIAJL IONEPEYHOIO CEYEHHs IMPOBOJA, YTOOBI MpuU
JOTTYCTUMOM IIOTHOCTU ToKa 1 A/mMM, cuia Toka B Hem Obiia 100 A?

4. Yemy paBHO BpeMs, 3a KOTOpPOE Uepe3 IONEpPEYHOE CEYEHHE METATIMYEeCKOro
IIPOBOIHUKA IIPOXOIUAT 10° AJIEKTPOHOB, IIpU cuiie Toka 32 MKA?

5. Ilo nByM GECKOHEYHO IJIMHHBIM IPSIMbIM MapajielbHbIM IPOBOJAAM, HAXOSIIMMCS Ha
paccrosann AB = 10 cMm gpyr ot apyra B Bakyyme, TekyT Toku [1 = 20 A u [, = 30 A
OJINHAKOBOTO HampasiieHus. OnpeaenuTs MarHUTHYI0 HHAYKIUIO B moss, coznaBaemMoro Tokamu
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B Touke C, nexamieil Ha MNpsAMOH, coequHSIOMMX 00a NpOBOJa, €CIM TOYKAa JIEKUT Ha
PacCcTOSIHUU ¥ =2 CM JIEBEE JIEBOTO MTPOBO/JIA.

6. DIEeKTpOH BJETaeT MEPHEHIUKYISIPHO CUJIOBBIM JIMHHUSIM B OJHOPOJHOE MAarHUTHOE
T10JIe HaIPSDKEHHOCTBIO 7,96 10" A/M. KakoB GyeT mepros ero oopalieHns B MArHATHOM TI0JIe?

7. HampsbkenHocTh H MarHWTHOTO TMOJIE B IIGHTPE KPYrOBOTO BHTKA C MarHUTHBIM
MOMEHTOM Py = 1,5 A paBHa 150 A/m. Onpenenuts: 1) pagnyc BUTKa; 2) CHIIy TOKa B BUTKE.

8. ITpoiias yCKOpSAIOUIyI0 pa3HOCTh NOTEHIHUAIOB 3,52 kB, 3apskeHHast yacTHUIla BIIETAET B
OJIHOpOJHOE MarHuTHoe noJie ¢ uHaykuumed 0,01 Tin nmepneHAMKyIspHO JIMHUAM HHIYKLHH.
Onpenenuth ynenbHBIA 3apsii 4YacTULbl (OTHOLIEHME €€ 3apdja K Macce), €ciau paauyc
TPAEKTOPUU 2 CM.

9. OmpenenuTe MarHUTHYIO HHIYKIMIO B ILEHTPE KPYrOBOTO IIPOBOJOYHOTO BHUTKA
paguycom R = 10 cM, mo kotopomy Teuer Tok [ =1 A.

10. Ha paccrosauu S5 CcM napajuielnbHO NPSIMOJMHEWHOMY JJIMHHOMY IIPOBOJHMKY
JBIDKETCS JIEKTPOH C KMHETHYECKO# »Hepruei 1,6 1071 JIx. Kakast cmma Oyaer neicTBoBath
Ha 3JIEKTPOH, €CJIM 10 MPOBOJIHUKY ITYCTUTh TOK 1 A?

11. Cuna Toka B cojieHouze paBHOMEpHO Bo3pactaeT oT 0 70 10 A 3a 1 muH, ipu 3TOM
cosieHou 1 HakaruiuBaet sHepruto 20 k. Kakas 9/1C unayuupyercs B cosieHouae?

12. OnHocnoiiHbIN coneHoup 0e3 cepaeuHuka JuHOoW 20 cM U auameTpoMm 4 ¢M HMeer
IJIOTHYIO HAMOTKYy MeaHbIM TmpoBojgoM guamerpom 0,1 mm. 3a 0,1 ¢ cmma Toka B HeM
paBHOMepHO yObiBaeT ¢ 5 A 1o 0. Onpeaenuts IJIC caMOMHAYKIIMK B COJICHOHU/IE.

13. O6mortka coneHouga umeet conporuiienne 10 OM. KakoBa ero nHIyKTUBHOCTbD, €CIH
npu npoxoxkaeHuu Toka 3a 0,05 ¢ B HEM BbIIENSIETCA KOJUYECTBO TEIUIOTHI, SKBUBAJIEHTHOE
SHEPruy MarHUTHOTO TOJIsI coleHouaa?

14. 3a Bpems, B TedeHHEe KoToporo cucrtema coBepmaer N = 50 MOJIHBIX KoJeOaHUH,
aMIUIMTYy/1a yMeHbIIaeTcs B 2 pa3za. Onpenenuts J00poTHOCTh Q CUCTEMBI.

15. KounebaTenbHplii KOHTYp COCTOMT U3 KaTymiku uHAyKTHBHOCThIO 0,01 IH,
koHgeHcaropa eMkocTbio 0,405 Mk® u comportuBienus 2 OM. OmnpenenuTb BO CKOJIBKO pa3
YMEHBIIUTCSA Pa3HOCTh MOTEHIIMAJIOB Ha 0OKJIaJKaX KOHJIEHCAaTOpa 3a BpeMsi OHOTO IIepuoaa

16. KoneOaTenbHbIi KOHTYP COCTOMT U3 KaTylIKH MHAYKTHBHOCThIO L = 0,2 MI'H u
KOHICHCATOPa IIIOIIAABI0 MIacTHH S = 155 cM’, paccrosiaie Mexay kotopsivu d = 1,5 M.
3Hasi, 4TO KOHTYp pPE30HUPYET Ha JUIMHY BOJHBI 630 M, OmpeaenuTh IUIEKTPHUYECKYIO
IIPOHULIAEMOCTb CPEJIbl, 3aMOIHSIONIEH MPOCTPAHCTBO MEX1Y IJIACTUHAMM KOHJIEHCATOPa.

17. Konebanusi B cpene pacmpocTpaHstorcss co ckopocTeio 400 m/c. YacTuiel cpems
COBEPIIAIOT KOJIeOaHUsI C aMIUTUTYI0M 5 MM M CKOpOCThI0 1 M/c. 3anmucaTh ypaBHEHHE Oeryien
BOJIHBI.

IlepeyeHb BONpPoCoB K 3Kk3aMeHy (4 cemecTp)
OIIK-1
. BotHOBOI1 miporiecc. Buapbl BOJIH.
. YpaBHEHHE MIOCKOI BOJIHBI.
. BonnoBoe (nuddepennmansHoe) ypaBHeHUe yrpyroil BoaHbl. CKOPOCTh yIPYroi BOJHBI.
. DHeprus ynpyrux BoJiH. Bextop YmoBa.
. PactipocTpanenne 351eKTpOMarHuTHEIX Kojebannii. BomHOBOE ypaBHEHHE 3IEKTPOMArHUTHOM
BOJIHBI.
. BostHOBOE ypaBHEHHE IITOCKOM IEKTPOMATHUTHOM BOJIHBI U €r0 PELICHHUE.
. CBoOJiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH.
. DHEeprus IeKTPOMarHuTHHIX BoJIH. BexTop [loitHTHHTA.
. llIxana 3eKTpOMarHuTHBIX BOJIH.
0. MaTepdepennns BoJH. AMIITUTY/Ia Pe3yIbTHPYIOIIEro koyedanus. PasHocts a3 u
Pa3HOCTh X0/1a.
11. YcnoBust o6pa3oBaHusi MAKCUMYMOB U MUHUMYMOB UHTEHCUBHOCTH. IHTepdepeHius cBeta.
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12. Crioco6s1 HabmoneHus uatepdepenunu. MutepdepeHirionnas kapTuHa oT AByX
HMCTOYHUKOB.

13. Unrepdepentius B TOHKUX MIeHKaxX. [1010Ckl paBHOTO HAKJIOHA, TTOJIOCHI PABHOM TOJIIIIUHEI.

14. Iudpakuus. [punuun ['toiirenca-Openens.

15. Meton 30H @peHens.

16. lndpakiys Ha KPYIriioM OTBEPCTHH U IIEIH.

17. IndpakunoHHas penierka.

18. EcrecTBeHHBIN 1 NOJISIpU30BaHHbIN cBeT. [lonspu3aTopsl.

19. Ionspuszanus ceeta. 3akoH Mainoca.

20. [Nonspu3zanus npu OTpaXEHUH U IpeaomiieHuu. 3akoH bprocrepa.

21. JIBoitHoe nyuyenpenomienue. [onsiponsl.

22. TennoBoe uznyyeHre. OCHOBHbIE XapaKTEPUCTUKHU TEIUIOBOro U3inydeHus. 3akoH Kupxrooda.

23. 3aKOHBI TETUIOBOTO M3JIy4eHUsI aOCOTIOTHO YEPHOTO TEa.

24. ®opmyna Penes - JIxunca. «YnerpaduoneToBas karactpoday.

25. KBanrToBas runore3a [nanka. @opmyna [Lnanka.

26. ®oToH. XapaKTepucTuku GOTOHA.

27. Buemnuit porosdpdext. 3akons! poTodddekra.

28. JlaBneHue cBera.

29. O¢pdext Komnrona.

30. OmeiT bote. KopmyckynsipHO-BOJTHOBOM JAyasin3M 3JIEKTPOMArHUTHOTO M3ITYICHHUSI.

31. Moaens atoma Pezepdopaa. [loctymarsr bopa.

32. Cepuu B CIEKTpe aTOMa BOJIOPOIA.

33. DKcHepUMEHTAIbHOE J0Ka3aTeNIbCTBO JMCKPETHOCTU 3HEPreTUYECKUX YPOBHEH AaTOMOB.
Omnsitel panka u I'epia.

34. DHepreTuyeckuil M ONTUYECKUN CIEKTpbl aroma Bojaopoxa. (Pacuer aroma Bogopona mo
Bopy).

35. I'unoresa ne bpoiins.

36. DKcriepuMEeHTaIbHBIC T0KAa3aTEIHCTBA BOJTHOBBIX CBOMCTB MUKPOYACTHII.

37. CooTHoleHue HeonpeneneHnocreil ['eiizendepra.

38. BosiHOBast GyHKIMS U €€ CTaTUCTUYECKUIM cMBICH. [IpuHIUI NPUYMHHOCTH B KBAHTOBOM
MEXaHHUKe.

39. Ypasuenue lllpenunrepa co Bpemenem (oodiee).

40. Ypauenue lllpenunrepa nmst cTaimoOHAPHBIX COCTOSTHHM.

41. Yactuia B 0THOMEPHOM MOTEHIIUATLHOMN «IMe» ¢ OECKOHEYHO BHICOKUMHU CTEHKAMH.

42. Ilpunuun cootBercTBUs bopa.

43. TyHnHenbHbIN d3PPEKT.

44. Ypasuenue lllpenunrepa nns atoma Bogopoaa. CoOCTBEHHbBIE 3HAUYCHUS SHEPTHH.

45. KaHToBbI€ unciia. BbIpoXk/1IeHHBIE COCTOSHUS.

46. IIpaBwmiia oto6opa. CriekTp U3IIydeHUs aTOMa BOJOPO/Ia.

47. 1-s cocTosiHUE B aTOME Bojopoa. Pacripenenenue 37eKTpOHHOM MIOTHOCTH JUIsSl pa3IU4HbIX
COCTOSIHU.

48. Cnektp atoma HaTpust. MynbTUILIETHOCTh CIIEKTPOB. CIIMH 3JIEKTPOHA.

49. PacnipenienieHH€ IEKTPOHOB 10 3HepreTuyeckuM ypoBHsM. [Ipunmun [Taynu.
[Iepnoanueckas cucrema snemenToB .M. Menneneesa.

50. PentrenoBckoe uznydenue. CIUIOMIHON U XapaKTepUCTUYECKUI CIeKTphl. 3akoH Mo3mu.

51. CocraB aromHoro sapa. 3otomnsl, n306apbl, n30ToHbl. CIUH U MAarHUTHBIA MOMEHT S/pa.

52. edekt Macchl. DHEPTHS CBS3U Spa.

53. dusnueckas npupoja siaepHbIxX cuil. KBaHTHI 101 ssaepHbIX cuil. Mojienu cTpoeHus sapa.

54. EcrecTBeHHAas palMOAKTUBHOCTh. 3aKOH PaJMOAKTUBHOTO pacIiaja.

55. LlenHas siaepHast peakius JeJIeHUs ypaHa.

56. Peakuuu cuHTesa.
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Ilepeyenb MpakTUYECKHUX 3aJaHUI K IK3aMeHy(4 ceMecTp)
OIIK-1

1. Bomna pacnpocTpansieTcss B ympyro cpeae co ckopocteto 150 m/c. Ompenenuthb
4acTOTy KoJieOaHHWM, €clii MHHHMAJIbHOE pAacCTOSHUE MEXAYy ToukamH, (as3bl KoJieOaHuii
KOTOPBIX IPOTHUBOIIOJIOXKHBI, paBHO 0,75 M.

2. B BakyyMmMe BJIOJb OCH X pacHpoCTpaHsieTcs IUIOCKas 3JEKTPOMAarHUTHas BOJIHA.
AMIUIMTYa HaOpsDKEHHOCTHM  MAarHUTHOTO  1oJisi  cocraBisieT S5 MA/M.  Onpenenutsb
MHTEHCUBHOCTb BOJIHBI /.

3. Ilnockas MOHOXpOMaTUYECKasl JIEKTPOMATrHUTHASI BOJIHA PACIIPOCTPaHIETCs BIAOIb OCH
X. AMIUIMTYJa HampsDKEHHOCTH DJIEKTPUYECKOro moist BoyiHbl K, = 5 MB/M, ammoutyna
HANpPSDKEHHOCTH MarHUTHOTO MOJS BOJHBL Hp = 1 MA/M. Onpenenutb CpelHIO SHEPruio,
IIEPEHECEHHYK0 BOJHOW 3a Bpemsa ¢ = 10 MuH depe3 IUIOMIALKY, PACHOJIOKEHHYIO
TIEPICH/NKYIISAPHO OCH X, IUIOIIA/IbI0 TIOBEPXHOCTH S = 15 cM’.

4. DnexkTpoMarHuTHas BojiHa yacToToil 3 MI'Il mepexoauT W3 BO3AyXa B HEMArHUTHYIO
Cpely C IUAJIEKTPUUECKOW MPOHUIAeMOCThIO, paBHOHN 4. Kak M3MEHHUTCS [UIMHA BOJIHBI IPU
nepexo/ie BOJIHbI U3 BO3yXa B cpeay?

5. B OIHOpPOIHOM  WM30TPONHOM  HEMAarHUTHOM  Cpele C  JAMDJIEKTPUYECKOU
IIPOHULIAEMOCTbIO, PpABHOM 2, pacHpocTpaHsercs IUIOCKas d3JEKTpOMarHUTHas BOJIHA.
AMIUIMTY/1a HaNpPsDKEHHOCTH 3JIEKTpUYECKOTo Mot BojHbI paBHa 50 B/m. Haiitu ammmutyny
HaNpsHKEHHOCTH MAarHUTHOTO TOJIs U ()a30BYI0 CKOPOCTH BOJIHBI.

6. Bo CKOJIBKO pa3 M3MEHUTCS PACCTOSIHUE MEXIY COCETHUMHU HHTEpPHEpEeHLHUOHHBIMU
nosiocaMu Ha 3kpaHe B omnbiTe FOHra, eciu 3enensiii cBetopuiabTp(500 HM) 3aMEHUTH KPAaCHBIM
(650 aMm)?

7. Ha miockomapasuieNbHyI0 TICHKY C TToKa3aTesneM npenomieHus n = 1,33 mox yriom 1 =
45° mamaer napajulenbHBIM my4dok Oenoro cBera. OmnpenenuTs, NpU Kakoil HaWMEHbIIEH
TOJILIMHE TUIEHKU 3€pKaJbHO OTPa)KEHHBIM CBET Haubosee CUIIbHO OKPACUTCS B JKENTHIN 1BET (A
= 0,6 MKM) .

8. OmpenenuTh YUCIO WTPUXOB Ha 1 MM TUPaKIMOHHON pelIeTKH, eciu yray ¢ = 30°
COOTBETCTBYET MAaKCHUMYM YETBEPTOTO MNOpsAJKa Jii MOHOXPOMATUYECKOTO CBEeTa C JJIMHOU
BOJHEI A = 0,5 MKM

9. Jlya cBera, mpoxoAs CiOM Jpla, NAagaeT Ha aJIMa3HYK IUIACTMHKY, YacCTUYHO
oTpaxkaerca u mnpenomisiercs. OmnpenenuTs KakuM JOJDKEH OBbITh yroji MaJeHHs, 4YTOOBI
OTpaXEHHbIH JIy4 ObUT MAKCUMAJIbHO MOJISIPU30BaH.

10. EcrecTBeHHBI CBET MNPOXOIUT Yepe3 MOJSPU3ATOP B AHAIM3ATOP, YIOJN MEXKIY
[JIaBHBIMU IUIOCKOCTAMM paBeH o. [lonspuzarop W aHamm3atop Kak MOTJIOLIAIOT, TaK U
orpaxatoT 10% nazgaromero Ha HUX cBera. OnpeaenuTh Yroia o, €CiId WHTEHCUBHOCTH CBETA,
BBIIIEIIIETO U3 aHAJIM3aTopa, paBHA 12% MHTEHCUBHOCTHU CBETA, MAJAIOIIET0 Ha MOJISIpU3aTop.

11. B pe3ynpTaTe HarpeBaHusi 4EpHOTO TeJia JJIMHA BOJIHBI, COOTBETCTBYIOIIASI MAKCUMYMY
CIIEKTPAJIbHOM IUIOTHOCTU HEPreTHYECKOW CBETUMOCTH, cMecTmiack ¢ 2,7 MkM 110 0,9 MKMm.
Onpenenutpb, BO CKOJIBKO pa3 yBEIMUMIach dHEpreTuyeckas CBETUMOCTD Telia?

12. Ompenenutb, BO CKOJBKO pa3 HEOOXOOUMO HM3MEHUTh TEPMOJAMHAMUYECKYIO
TEMIIEpaTypy YEpHOTo Teja, YTOObI €ro SHepreTHIecKas cBeTMMOCTbh Rr ocnabunace B 16 pa3

13. BeiOupaemble cBeToM npu (GoTOdIPPEeKTe 37IEeKTPOHbI IpU 00dydeHuHu (oTokaTona
BUJIUMBIM CBETOM IIOJHOCTBIO 3a/Iep>KUBAIOTCSl OOpaTHBIM HampsbkeHueM 1,2 B. JlnuHa BoJIHBI
nazgaromiero ceera 400 M. Onpenenuts “KpacHyro rpanuiny’” Gororddpexra

14. OnpenenuTh NaBieHHE, OKa3bIBAEMOE CBETOM C JUIMHOW BOJIHBI 0,4 MKM Ha YEepHYIO
IMOBEPXHOCTb, €CJIM €KECEKYHIHO Ha | cM’ MMOBEPXHOCTH HOPMAJIBHO MAIAET 6-10'° (hOTOHOB.

15. OmnpenenuTb, Kakyl0 YCKOPSIONIYIO pa3HOCTh MOTEHIHAIOB JOJDKEH MPONTH IMPOTOH,
4yT0o0BI JyinHa Ae bpoiins A g Hero Obl1a paBHA 1 HM.

16. Onpenenutph SHEPrUI0, UMIYIIbC U Maccy (POTOHA, JJIMHA BOJHBI KOTOPOTO paBHa 1,24
HM.
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17. OmnpenenuTh IAMHY BOJIHBI CIEKTPAJIbHOM JIMHUHU, COOTBETCTBYIOIIEH MEpexoay
3JIEKTPOHA B aTOME BOJIOPOJIa C HIECTOM OpPOUTHI HA BTOPYIO.

18. Tlepuon mosrypacmana SSCO paBeH mpumepHo 5,3 roma. OmnpeneauTs MOCTOSHHYIO

pacrnaza ¥ CpeIHIOK IPOJIOKUTEIBHOCTD KU3HA aTOMOB 3TOT0 U30TOIIA.
19. Boruncnoute nedeKT Macchl, SHEPTHIO CBSI3W W YACTBHYIO SHEPTHIO CBS3M IS sapa

24
anemenTa , Mg.

6.3. ba/uIbHO-peiTUHIOBasi CMCTEMa OLleHUBAHUA
Tabnumna 7.
Pacnipenenenne 6ayoB no Bugam yueOHoi paboTsl (1 cemectp)

Bua yueOHol#i paGoThl, 32 KOTOPYIO CTaBATCH 0AJLIbI Bbaubl

ITocemenye NEKIMMOHHBIX 3aHATHH 0-10

YceTHbI onpoc 0-10
Ne 1
Ne 2
Ne 3
Ne 4
Ne 5

[IpakTrueckue 3anaHus 0-10
Ne 1
Ne 2
Ne 3
Ne 4
Ne 5

Jlaboparopnas padota Nel 0-10
Jomnyck k paboTte (mucbMeHHas OrOTOBKA) 3 Gamna
Brinosnenue paboTel 2 Oamna
[ToaroroBka oTuera 3 baina
3amura Teopun 2 Oamna

Jlaboparopnas pabota Ne2 0-10

Jlaboparopnas padota Ne3 0-10

KonTponbHas pabota (MHIUBUyaIbHbIE 3a/IaHUS) 0-10
Nel
Ne2

[IpomexyTrouHas aTTecTanus 0-30

UTOro 0-100

Tabnuuas.
Pacnipenenenne 6ayioB no Bujgam yueOHOM paboThl (2 ceMecTp)

Bua yueOHo#i paGoThl, 32 KOTOPYIO CTaBATCH 0aJLJIbI Bbaubl

ITocemenye NEKIMMOHHBIX 3aHATHH 0-10

YcTHbIM onpoc 0-5
Ne 1
No 2

Tect 0-5

Jlaboparopnas padota Nel 0-40
Jlaboparopnas pabota Ne2
Jlaboparopnas padota Ne3
Jlaboparopnas pabota Ned

KoHnTposnbHas paborta (MHIMBUyaIbHbIE 3a]JaHUS) 0-10
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Nel

Ne2
[IpomexyTrouHas aTTecTanus 0-30
UTOI'O 0-100
Tabnuua 9.

Pacnipenenenne 6ayi1oB o Bujgam yueOHO# paboThl (3 cemecTp)

Buj yueOHoli paGoThl, 32 KOTOPYIO CTaBATCS 0aJL/IbI Bajbl

ITocemenye NEKIMMOHHBIX 3aHATHH 0-10

YcTHbI onpoc 0-5

Ne 1

No 2

Tect 0-5

Jlaboparopnas padota Nel 0-40

Jlaboparopnas pabota Ne2

Jlaboparopnas padota Ne3

Jlaboparopnas pabota Ned

KonTponbHas pabota (MHIUBUyaIbHBIE 3a]JaHUS) 0-10

Nel

No2

[IpomexyTouHas aTTecTanus 0-30

HUTOr'o 0-100

Tabnuna 10.

Pacnipenenenne 6ayoB no Bujam yueOHo paboThl (4 cemecTp)

Bua yueOHol#i paGoThl, 32 KOTOPYIO CTaBATCH 0aJLIbI Bbaubl

ITocemenye NEKIMMOHHBIX 3aHATHH 0-10

YcTHbIN onpoc 0-5

Ne 1

No 2

Pedepar 0-5

Jlaboparopnas padota Nel 0-40

Jlaboparopnas pabota Ne2

Jlaboparopnas padota Ne3

Jlaboparopnas pabota Ned

KonTponbHas pabota (MHIUBUyaIbHBIE 3 JaHUS) 0-10

Nel

No2

[IpomexyTouHas aTTecTalus 0-30

UTOI'O 0-100

MuHUMaJIPHOE KOJWYECTBO OaIOB I JOMyCKa /0 MPOMEXKYTOYHOW aTTeCTalluu
coctanisieT 40 OaJIJIOB IPH YCJIIOBUU BBITIOJHEHUS BCEX BUJIOB TEKYIIIETO KOHTPOJIA.

Tabnuna 7.
bannbHas mkana uToroBoit oneHku Ha sk3amene (1, 2, 3, 4 cemectp)
Ouenka Bbajbl
OTJIMYHO 85-100
XOpOIIO 65-84
YAOBJIETBOPUTEIIHHO 40-64
He ynosnerBopurensHo 0-39
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7. MeToauveckne peKOMEHIANUHU JI1 00y4AIOIMXCH M0 OCBOCHUIO THCHUIITTUHBI

MGTO)II/ILIGCKI/IG PEKOMCHJAIMK KO BCEM BHJAM ayAUTOPHBIX SaHHTHfI, a TaKXeE
MCTOANYCCKUE PCKOMCHAAIIMKU II0 OpraHu3alnun CaMOCTOSITEIIFHOM pa60T51, B TOM YHCJIC IIO
IMOATOTOBKE K TCKYHIEMY KOHTPOJJIO H HpOMe)I(YTO‘{HOfI arreécrauu MpeaACTaBJICHBI B
MCTOI[I/ILIGCKI/IX PEKOMCHAAINHA I 06yqa}01111/1xc;{ 110 OCBOCHHIO JUCHUIIIIMHBI «DPu3uKay.

Bun y4eOHBIX
3aHSATUHI

OpraHmauI/m ACATCIIBHOCTH CTYJACHTA

Jleximn

B Xo071€ IEeKIIMOHHBIX 3aHATHI HEOOXOIMMO BECTH KOHCIIEKTUPOBaHUE y4eOHOr 0 MaTepuana.
OO0pamath BHUMaHHE Ha (OPMYJIMPOBKHM OCHOBHBIX Ae(QUHUIMI, 3aKOHOB, INPOIECCOB,
sapneHnii. [logpoOHO 3amuchiBaTh MaTemaTuyeckue BbiBOAbI (opmyn. JKenarenbHo
OCTaBUTh B PabOYMX KOHCIEKTaX MOJs, HA KOTOPBIX JeiaTh MOMETKH U3 PEKOMEHJ0BaHHON
JIUTEPATYPHI, JAOTOIHSIONINE MaTepHUajl MPOCIYIIAaHHOH JIEKIMH, a TAKKE MOAYEPKUBAIOLIHE
0c00yI0 BaKHOCTD TEX MJIM HHBIX TEOPETUYECKUX MOJIOKCHUH.

JlaGopaTtopHast
pabora

JlaGopaTopHbie 3aHATHUS HMMEIOT LENBI0 IPAKTHYECKOE OCBOCHUE CTYACHTAMH Hay4HO-
TEOPETUYECKUX TMOJOKEHUH H3y4aeMOW JUCUMIUIMHBL, OBJIAJICHUE UMM TEXHUKOU
SKCIEPUMEHTAIILHBIX HCCJICOBAHUI W aHaju3a IOJYyYCHHBIX pPE3YJIbTaTOB, MPHUBUTHE
HaBBIKOB paboThl ¢ JabopaTOpHBIM OOOPYHOBaHHEM, KOHTPOJIBHO-U3MEPUTEIbHBIMU
nmpuOOpaMu U BBIYUCIUTEIBHON TeXHHKOW. Jlornueckas CBsi3b JIGKIMH W MPAKTHUYECKUX
(J1abopaTOpHBIX) 3aHATHN 3aKIIIOYAETCSI B TOM, YTO HH(OpMaIMsi, MOTy4eHHast Ha JIEKLUH, B
MpOIIeCCE CaMOCTOSTENILHOH paboThl Ha NPAKTHYECKOM 3aHSTHM OCMBICIUBAETCS U
nepepadaThiBaeTCs, NpPU TIOMOLIM IPEnojaBaTeiss aHAIM3UPYETCs J0 MeNbYalimx
oJpoOHOCTEMH, MOCIIe Yero Mpo4YHo ycBauBaercs. 110 BeimomHeHHIO 1a00paTOpHON paboTHI,
KOHTPOJIBHOT'O 33J]aHHsl CTYJCHTBI MPEICTABJIAIOT OTYET W 3AIUINAIOT €ro. 3allUIleHHbIC
OTYETHI CTYACHTOB XpaHATCs Ha Kadenpe A0 3aBEPUICHUS U3YUCHUS TUCHUIUINHBI.

[IpaxTuyeckue
3aHATUSL

IpakTHyeckoe 3aHATHE — 3TO 3aHATHE, IPOBOAUMOE II0J PYKOBOACTBOM IIPEIIOJABATEINS B
y4eOHOH ayAuTOpHH, HAIpaBJICHHOE Ha yIIyOJICHHE HAay4HO - TEOPETUYCCKUX 3HAHUH U
OBJIaJICHUC OIPEACICHHBIMH METOaMH CaMOCTOSTENBHOW paboTel. B mporecce Takux
3aHATHH BBIPA0ATHIBAIOTCS IIPAKTHYECKUE yMEHHs. [lepea NpaKTUYECKMM 3aHATHEM
CIIEAyeT U3YYUTh KOHCIICKT JICKIIMK M PEKOMEHIOBAHHYIO JIUTEpaTypy, o0palias BHIMaHHE
Ha MPaKTUYECKOEe MPUMEHEHNE TCOPHH M Ha METOIMKY PEIICHHUS THIIOBBIX 33a]a4, PELIHUTh
3aja4yn 3aJaHHBIC Ha J0M (HE MEHEee ISTH THUIOBBIX 3ahad). [JIaBHBIM COIep)KaHUEM
NPAKTUYECKUX 3aHATHH SBISICTCS aKTHBHAs paboTa KaXJOro CTyAEHTa IO IPHMEHCHHIO
(GU3MYeCKUX TOHATHH, 3aKOHOB W MOJIENCH K KOHKPETHBIM 3ajadaM, B TOM 4YHCIIE
NPUKIAJHOrO Xapakrepa. Ha mpakTuueckoM 3aHATHH TJIaBHOE — YSACHUTH CBSI3b PELIaeMBIX
3a7a4 C TCOPETHYCCKMMH IOJNIOKCHUSMHU. J[Isl 3aKpeIuieHUs HABBIKOB J0OMa PEIIAIOTCS
3ajayy, 3aJaHHBIC IIPerojaBaTelieM IO MHPOiIeHHOH Teme. s BeneHus 3ammceil Ha
NPAKTUYECKUX 3aHATHAX OOBIYHO 3aBOAAT OTACNBHYI TeTpanb. I 3aKkperuieHus
MOJTy4CHHBIX NMPAKTUYSCKUX HABBIKOB II0CIE W3YYCHUS TEMbI HMPOBOAUTCS KOHTPOJBHAS
pabota. KoHTponbHEIE paOOTHI BBIIOIHSIIOTCS B BH/IC PELICHHUS WHIMBUIYaJIbHBIX 33124 BO
BHCAyJUTOPHOE BpEeMsl M CHAIOTCS NPENOAABATEII0 Ha IIPOBEpPKY. IIpoBepeHHbIC
KOHTPOJIBHBIE XPAHSTCS Y NPEIOJaBaTes O 3aBEPIICHHS H3YUCHHS TUCLMIUTAHBIL.
Jlormyeckasi CBA3b JICKIMI U MPAKTHYICCKUX 3aHATUH 3aKIII0YACTCs B TOM, YTO HH(pOPMAIH,
HOJTy4€HHAasl Ha JIEKIMH, B IPOLECCE CaMOCTOSTEILHON PabOThl Ha IPAKTHYECKOM 3aHSATHH
OCMBICIIUBACTCSL U IiepepadaThIBacTCs, NMPH MOMOIIM IIPENOIaBaTeIs aHAIM3UPYETCS JI0
MeJbYaiIIMX TOJPOOHOCTEH, OCIIE Yero MPOYHO YCBaHBACTCSL.

BreayauropHas
pabota

Ipencraisier coboif BUJ 3aHATUH, KOTOpbIE KaXAblH CTYAEHT OpraHU3yeT U IUIaHUPYET
camocTosTenbHO. CaMocTOsITENbHAs Pab0oTa CTYAECHTOB BKIIIOUAET:

— CaMOCTOSITEJIbHOE U3y4YEHHUE Pa3/IeIoB JUCLHUILUINHEI,

— MOATOTOBKA K BBINOJIHEHMIO JIAOOPATOPHBIX PaboT, BBHINOIHEHHE BBIYUCIUTEIBHBIX U
rpaguyecKux 3aaHui K J1a00paTOpHBIM paboTaM, HOATOTOBKY K MPAKTUUECKUM 3aHSITHUSIM,
pelieHre UHAUBUYaIbHBIX 3314,

— BBIIIOJIHEHHE JAONOIHUTEIBHBIX HHIUBUYAJIbHBIX TBOPUECKUX 3aaHUH;

— HOATOTOBKY pedepaToB, cOOOIEHHUIT U TOKIa0B.

[ToaroroBka
K DK3aMeHy (3a4ery)

3auer cinyKuT HOpMOii POBEPKH BBHITTOTHEHUS CTYICHTaMH JIJAOOPATOPHBIX U KOHTPOJIBHBIX
pabot, ycBOoeHUs MaTepHalia MPAKTUYECKUX 3aHATHHA. DK3aMEH UMEET LIENbI0 MPOBEPUTH U
OLICHUTh YPOBEHb TEOPETHMYECKMX 3HaHWI, YMEHHE MPUMEHATh HX K PELICHHIO
MPAKTUYECKUX 3a]1a4, a TAK)KE CTEIICHb OBJIAZICHUS MPAKTUUECKUMH YMEHUSAMH U HaBbIKAMU
B oObeMe TpeOoBaHMH YueOHbIX mporpamm. lloaroroBka K 3K3aMeHy Npearoiaraet
M3YYEHHE KOHCIIEKTOB JIEKIMH, pPEKOMEHAYEMOH JHMTepaTypbl U JPYrUX HCTOYHHUKOB,
MTOBTOPEHNE MAaTEpUaJIOB MPAKTUYECKUX 3aHATHH. K 3K3aMeHy NOmycKaroTcs CTYIEHTHI,
BBITIOJIHUBIIIKE Bce TPEOOBaHUS Y4eOHON MPOrpaMMbl
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8. YueOHO-MeTOoAMUYeCKOE M HH(POPMALIMOHHOE 00ecieYeHUe TUCIHIIINHbI
8.1. [IepeueHb OCHOBHOI U JOTIOJTHUTEIBLHONW Yy4E€OHON JTUTEPATYpPhI
OcHoBHas JinTeparypa

1. Casenves U.B. Kypc obmeit ¢duszuku. Kauru 1-5. — M.: Hayka. ®usmatiaut. 2009.

2. Tpogumosa T.U. Kypc ¢buzuku: Yueb. mocodue it By30B. — 7-€ U3I., cTep. — M.:
Bricmras mikoma, 2008.

3. @puw C.3., Tumopesa A.B. Kypc obmient puzuxu. Knuru 1-3. — M.: Jlaap-Tpeiia. 2006.

4. Bonvkenwmerin B.C. «CO0pHUK 3a7a4 110 00meMy Kypcey dhuzukm» — 2005.

5. K.b. Kann. Kypc o6mieit pusuku: Yuedbnoe nocodue - M.: KYPC: HUL UHDPA-M,
2014. - 360 c. Yuebnoe nocodbue ObC Znanium.com (http://znanium.com).

JlonoIHNTEIbHASI INTEpaTypa

1. Bapmacos A.B., Xoamozopos B.E. Kypc obmelr Gpu3uku i mpupoa0Ion»30BaTeeH.
Mexanuka // CIIb.: BXB-IletepOypr, 2008, 416 c.

2. bBapmacos A.B., Xoamoecopos B.E. Kypc obmieir Gpu3uku i MpUpOA0OIH30BaATEICH.
Kone6anus u Bonns // CIIb.: BXB-IletepGypr, 2009. — 256 c.

3. bapmacos A.B., Xoamozcopos B.E. Kypc obmelr pu3uku ajis mpupoa0Iob30BaTeseH.
MounekynspHas ¢uzuka u repmoaunamuka // CI1b.: BXB-Ilerepoypr, 2009. — 512 c.

4. Bapmacose A.B., Xoamozopos B.E. Kypc obmeli Gpu3uku Ay mMpyUpoI0II0Ib30BaTECH.
Onexrpuyecto // CIIb.: BXB-Ilerepoypr. — 2010 1. - 448 c.

5. @okun C.A., bapmacosa A.M., Mamaes M.A. OOpaboTka pe3ylIbTaTOB H3MEPEHUN
($bu3UYeCKUX BeIUYMH. Y4eOHOoe mocoOue s tabopaTopHoro mpaktukyma mo ¢usuke. - CII6.:
Wzn. PITMY, 2009. - 62 c.

6. bapmacos A.B., bapmacosa A.M., benoe M.M. u op. JlabopaTopHbIi IPAKTHUKYM I10
muciuuae «Pusnkay. Pazaensr «Mexanuka», «MonekynspHas (u3nka U TEPMOTUHAMHUKAY —
CII6.: U3n. PITMY, 2006. - 119 c.

7. A.Il. Bobposckuii u op. JlabopaTopHbIM MpakTUKYM 10 AucuuiinHe «Dusukay. Pazaen
«QnektpuuectBo U maruerusm» — CII0.: Uzn. PITMY, 2020. - 75 c.

8. A.Il. Bobposckuii u Op. JlabopaTOpHBI NpakTUKyM MO JucuuiuinHe «Dusukay.
Pazgensr «Ontuka» u «Snepuas gusuxay. — CII0.: Uza. PITMY, 2016. - 112 c.

9. benoe M.M. u odp. JlabopatopHbiii mpakTUkyM 1o aucturuinae “@usuka”. Kypce 1, 1. —
CII6.: u3n. PITMY, 2010. - 58 c.

10. KontponpHast pabora mo maucturmnHe «Dusuka». Pazgen «OcCHOBBI criennaabHON
TEOPUHU OTHOCUTEIBLHOCTHY 1o peal. Jlorunora A.B. — CII6, PTTMY, 2010.

11. KonTponbHas padota no aucuuiuinie «Pusuka». Paznen «Bpamienue TBepaoro reuaay
nox pea. Jlornnosa A.B. — CII6.: U3n. PITMY, 2011.

12. KontponbHas pabora Ne 1 mo mucuunimne «®Pusmuka». Paznen «MonekynspHas
¢uzuka. Tepmoaunamuka» nop pea. booposckoro A.Il. — CI16.: Uzn. PITMY, 2002.

13. KontponbHas pabora Ne 2 mo mucuumimnHe «®Pusuka». Paznen «MonekynspHas
¢uzuka. Tepmoaunamuka» noj pea. booposckoro A.Il. — CI16.: Uzn. PITMY, 2002.

14. KonTtponbHas pabdora no pucuuiuimie «dusukay. Pazgen «3nexkTpocraTuka» Mo pen.
Bbo6porckoro A.Il. — CII6.: U3n. PITMY, 2002.

15. KontponpHas padora no nucuuiuinae «®@usuka». Pasnen «9nexrpocratukay. - CII6.:
Wzn. PITMY, 2009. - 23 c.

16. KonTpousbHas pabota no aucuuminie «Pusuka». Paznen «locTosHHBIN TOK» 1O per.
Bbo6porsckoro A.Il. — CII6.: U3n. PITMY, 2002.

17. KonTtponpsHas pabota mo mucturinHe «Dusukay. Paznen «3iekTpoMarHeTu3my Imoj
pen. booposckoro A.Il. — CII6.: U3a. PITTMY, 1997.

18 KonTponbHas pabora no gucuuminie «Pusuka». Paznen «Konebanus u BOJIHBD MO
pea. Henzseukoii U.B. — CI16.: U3n. PITMY, 2007.
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19. KonTponbHas paborta no gucturnHe «DPusukay. Pazaen «BonHb B ynpyrux cpenax.
BonHoBas ontuka: unrepgepenuus, audpakuus U nosispusanus ceera» noja pela. boOposckoro
A.IL — CIIG.: U3n. PTTMY, 2004.

20. KontponbHas pabGorta mo nucuuruinHe «@usuka». Paznen «TemnoBoe uzmydeHue.
KsanToBas npupona ceera» noa pea. booposckoro A.Il. — CII6.: U3zn. PITMY, 2005.

21 KonrtponpHas pabota o aucuurniuie «Pusuka». Paznen «Pusnka aToMOB U aTOMHBIX
snep. DneMeHTapHble yacTulbl. OCHOBBI KBaHTOBOW MexaHUKW» 1oJ per. boopoBckoro A.IL. —
CII6.: U3n. PITTMY, 2002.

22. CasBuHa, O. A. TecToBble 3aJaHus C pELICHUSMU IO MaTeMaTUKe U (QU3UKE
[Dnextponnsblii pecypc] / O. A. CasBuna, E. U. Tpodumosa. - Enern: EI'Y um. U. A. bynuna,
2002. - 89 c. - Pexxum pocryma: http://www.znanium.com/

23 Kocyos B.B., Cmankosea E.H. JlabopaTOopHBI MPaKTUKyM C HCIOJIb30BAaHHEM
BUPTYAJIbHBIX CTEHJIO0B M0 aucimiuinae “@duszuka”. Pasmen “MonexynspHas ¢usnka u
tepmoauHamuka”. — CII6.: uzn. PITMY, 2010. - 64 c.

8.2. Ilepeuenp pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM cetu "MHTepHeT"

1. http://pskgu.ru/ebooks/okphyzikc.html Yue6Hbie mocoOus o obuieit pusnke.

2. http://h91102a0.bget.ru/elBook/Titul.htm Muxmeesa E.FO., Conosvesa O.I1. ®usuka
TBEPAOro Tena. DIEKTpoHHOE yueOHoe rmocodue - r.p. Ne 2011620517. 2011 r.

3. http://pskgu.ru/ebooks/tf.html . Teoperuueckas pusuka.

4. http://physics.nad.ru/ - ¢pusnuka B aHUMALHIX

5. http://dmitryukts.narod.ru/kopilka/video.html- onbIiTsl 0 pusnke.

6. http://lectoriy.mipt.ru/lecture?category=Physics&lecturer Bupeonexkiuu M OTKpBITbIE

obpazoBatenbHbie MaTepuaisl PuszTexa. Jlekiuu mo Ousuke.

8.3. Ilepeuenp mporpaMMHOTO 0OECTICUCHUS
1. Microsoft Office — oducHbIi makeT NpUIoKEHUM
8.4. [lepeuenpb nHMHOPMALIMOHHBIX CIIPABOYHBIX CUCTEM

1. Onexrponnas oudnnorexka IbC «Znaniumy» (http://znanium.com/)

2. DOnexrponnas oubanorexka DbC «tOpaii» (https://biblio-online.ru/)

3. UudopmanmonHas cucteMa JI0CTyna K pOCCUMCKUM (PU3NYECKUM KypHaiaM U 0030pam
BUHUTHU PAH (http:/www/viniti.ru).

4. OBC Jlanp Komnexkuus «WuxeHepHO-TexHUUeckue Hayku — M3natenbctBo ['opsiuas
nuHus- Tenexom https://e.lanbook.com/books/931?publisher=6171

8.5. Ilepeuenp npodeccnoHaIbHBIX 0a3 JaHHBIX

1. Hayunas snexrponnas 6ubauoreka eLIBRARY.RU - https://www.elibrary.ru/
2. DnektponHas oubmmoreunas cucreMa PITMY «'uapomereoOnaitny -
http://elib.rshu.ru/

9. MaTepuajibHO-TeXHUYECKOe ofecriedeHne TUCIUNINHBI

VYueOHas ayquTopHs JJIsl MPOBENCHHS 3aHATHH JIEKIIMOHHOTO THIA — YKOMIUIEKTOBAaHA
CrenuaIu3upoBaHHON (yueOHOI) MeOenpio, HabOpOM JIEMOHCTPAIMOHHOTO OOOPYIOBaHUSA U
y4eOHO-HATISITHBIMU ~ TTOCOOMSIMH,  OOECTEUMBAIONIMMH  TEMAaTHYECKHE  MILTFOCTPAIIHH,
COOTBETCTBYIOIIME Pa00UYUM y4e€OHBIM MTPOrpaMMaM JUCLMILIUH (MOIYJIEH).
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VYueOHas ayautopust [Uid IPOBEICHUS 3aHITHM CEMHHAPCKOIO THUIA - YKOMILJIEKTOBaHa
CHeIUaIu3upOBaHHON (yueOHOM) MeOeblo, TEXHUYECKUMHU CPEJCTBAMH OOYUCHHS, CITYKAITUMU
JUIS TIpe/iCTaBIeHUs yueOHON MHpopMaIuu.

JlaGoparopusi MeXaHUKM M MOJEKYIIpHOW (usnku, adoparopusi 3JIEKTpUYeCTBa M
MarHetusma, JlabopaTopusi  ONTUKM U SAEpHONM  (U3MKM —  YKOMILJIEKTOBaHbI
crelraau3upoBaHHON (ydueOHOU) Mmebenbio, mpubopamu, 00OpYAOBAaHUEM, JIaOOPATOPHBIMU
YCTAaHOBKaMH, CTEHJaMM, TEXHUYECKHMU CpeACTBAaMU  OOydeHus s  NPOBEACHUS
71a00paTOPHBIX padoT.

VYueOHast ayauTopus JUIsl TPYNNOBBIX W HMHIMBUIYaJIbHBIX KOHCYJAbTAallUh -
YKOMIUIEKTOBAaHa CIEUUAIU3UPOBaHHON (yueOHOM) MeOenplo, TEXHUYECKHMMU CpEeACTBAMHU
oOyueHus1, CIyKalluMu JJIsl IpeICTaBlIeHUs yueOHOU nHpopMaLuu.

VYuyeOHas ayauTopusi A TEKYHUIEro KOHTPOJII U INPOMEXYTOYHOM arrectanuu -
YKOMIUIEKTOBaHa CIELUAIN3UPOBaHHON (yueOHOM) MeOenblo, TEXHHYECKHMMH CpEeICTBaMU
oOyueHus, CIy)KalluMH JJ1s IpeICTaBIeHUs yueOHOM nHdopMaluu.

[Tomemienne Ui caMOCTOSITENbHOM pabOThl — YKOMILJIEKTOBAHO CIELUAIN3UPOBAHHOM
(yuebHOI) MeOenbl0, OCHAIICHO KOMIBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO TMOJKITIOUEHUS K
cetu "MuTepHeT" M 00ECTIEYCHO AOCTYIOM B AJIEKTPOHHYIO HH(GOPMAIMOHHO-00Pa30BaTEIbHYIO
Cpeny opraHu3aluu

10. OcoOenHOCTH OCBOEHMSI M CIUIIMHBI /151 HHBAJIUA0B M JIUI[ C OTPAHUYEHHBIMHU
BO3MOKHOCTSIMM 310POBbSI

OOyuenue oOyyaroUMXcs C OrPAaHUYEHHBIMH BO3MOXHOCTSMHU  3J0POBbsl  IIpU
HEOOXOJIMMOCTH OCYILIECTBIISIETCS. Ha OCHOBE aJalTHPOBAHHOM paboyeil mMmporpaMMbl C
WCIIOJIb30BAHUEM  CHEIUAJIbHBIX METOJOB OOYYEeHHS W JUJAKTHYECKUX MaTepPHAIOB,
COCTAaBJICHHBIX C YYE€TOM OCOOCHHOCTEH TCHUXO(PU3UUECKOTO Pa3BUTHS, HHIAUBUIAYAIHHBIX
BO3MOJKHOCTEH 1 COCTOSIHHS 3JI0POBbS TAKMX 00yJaronuxcs (00ydaromerocs).

[Ipu omnpenenennn (GopmMbl TPOBEACHHUS 3aHATHA C  OO0YYarONUMCS-UHBAIHIOM
YYHUTHIBAIOTCS PEKOMEHJIAIUM, COJEPKAIIMEcs B WHIAMBUIYATbHONW MPOTpaMMe peadHIuTaIiu
WHBAJIN]Ia, OTHOCUTEILHO PEKOMEHIOBAHHBIX YCIOBUN 1 BUJIOB TPYJa.

[Ipu HEOOXOMMMOCTH AJI OOYYAIOIIMXCS U3 YKCIIa MHBAIUAOB U JIMIl C OTPAHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI CO3/IAIOTCS CIICIMAJIbHBIE padoune MECTa ¢ YYETOM HApYIIEHHBIX
(GYHKIMM 1 OrpaHUYeHUN KUZHEAESTENbHOCTH.

11. Bo03MOXHOCTHh TNPHUMEHEHHMS] 3JIEKTPOHHOIO0 OOYYeHUs] W JAUCTAHIUOHHBIX
00pa3oBaTeJIbHbIX TEXHOJIOT M

I[I/ICIII/IHJ'H/IHa MOXKCT PCAIM30BbIBATECA C IMPHUMCHCHHEM JJICKTPOHHOI'O 06yqu1/151 u
JUCTAHIITMOHHBIX O6paSOBaTCHBHBIX TEXHOJIOTHA.
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