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PaccMoTpeHo U pekOMEHJ0BaHO K MCIOIb30BAHUIO B Y4eOHOM IpoIiecce Ha /
y4eOHbIH ToJ] 6€3 U3MEHEHHIT*
IIporokoa 3acenanusi kadeapsl or . .20 Ne

PaccMoTpeHO © pEKOMEHIOBAaHO K HCIIOJNB30BAaHMIO B YUeOHOM TIporiecce Ha
/ y4eOHBIN TOJ] C U3SMCHEHHUSIMH (CM. JTUCT U3MEHEHH ) * *
IIporoxou 3acenanust kageapbl or . .20 Ne

*3aronHsaeTcs npu CXKEroaHoM mnepeCMOTpPE IMpOrpammnl, €CIU B He€ HE BHECCHBI
HN3MCHCHUA

**  3anmonHseTCS npu CXCErogHoM ICpeCMOTpC IMpOTrpaMMbl, €CJINU B He€¢ BHECEHBI
HU3MCHCHUA



1. I_Ie.]'lb H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Heap ocBoeHWS IUCHUIUIMHBI — (OPMHpPOBAHWE Y CTYACHTOB, COBPEMEHHOTO
npelncTaBieHuss O (U3MYECKON KapTHMHE MHpa, co3JaHue 0a3bl 3HAHUW Ui U3YUYCHHS
CIEIHUAIbHBIX JUCIWIUIAH, HAaBBIKOB HCIOJIB30BAHUS OCHOBHBIX 3aKOHOB (pHM3WKH B
nocneaAyrouei npogeccuoHanbHON AeSITETbHOCTH.

3agauu.

— U3Y4YEHHUE 3aKOHOB OKPY’KAIOIIETO MUPa B X B3aUMOCBSI3H;

— oBiaacHUE (yHAAMEHTAIBHBIMM NPHHIMIAMH W METOJAAMH PEIICHHS Hay4HO-
TCXHHUYCCKHUX 3a1a4,

— ¢opMupOBaHHE HABBIKOB IO NMPUMEHECHHIO TMOJIOKEHUH (YHIAMEHTUIBHOW (U3HKH K
I paMOTHOMy HayTIHOMy aHaJm3y CHTyaHHfI, C KOTOpBIMI/I HpI/IXOI[I/ITCSI CTAJIKUBATLCA
BBITTYCKHHUKY;

— OCBOEHHE OCHOBHBIX (DU3MUYECKHX TEOPHUH, MO3BOJSIOMINX OMUCATh SABJICHUS B MPUPOJIE,
U TIPEICIIOB TPUMEHUMOCTH 3THX TEOPHUH IS pelieHus MPodeCcCHOHANBHBIX 3a/1a4;

— (OpMHUPOBAHKE y CTYICHTOB OCHOB €CTECTBEHHOHAYYHOW KaPTHHBI MUPA;

2. MecTo IMCUMILIMHBI B CTPYKTYPe OCHOBHOI npodeccuoHaIbHON 00pa3oBaTeIbHOM
NMPOrpaMmblI

Hucuumnuza b1.0.07 «®usuka» s "HanpaBiaeHus noarotoBku 05.03.05 «IIpukinannas
THIPOMETEOPOJIOTHS» OTHOCUTCS K 00s3arenpbHONM wacth bioka 1 JlucrurummHbl (MOMYIH).
Uzyuaercs nucuumiuHa B 1, 2, 3 u 4 cemectpe ouHoil hopmbl 0Oydyenust 1 Ha 1 U 2 Kypcax
3209HOU (hOPMBI OOyUCHHUSI.

Vyebnas gucruminHa «®duzukay O6azupyercss Ha y4eOHBIX JUCIHUIUIMHAX, U3YYaeMBIX B
CpeIHUX YIeOHBIX 3aBEJICHUIX, IPUBEICHHBIX B Ta0OMIIEC 1.

Tabmuna 1
Ob6ecneunBatouie | Bxonneie TpeOboBaHus
yueOHbIe
3HATh yMETh BJIAJIETh
JCIIATUTHHBI
OcHOBHBIE 3aKOHBI (DU3HKH | IPUMEHSATH
HIKOJIBHOTO Kypca: | 3HaHMs 10 | HaBBIKAMU PAOOTHI €
byHIaMeHTaIbHbIC buznke IUISL | U3MEPUTENBHBIMU
dusnka TIOHATHS, 3aKOHBI M TEOPHH | PEIICHHS npubopamu "
KJIaCCUYECKOMH (GU3MKH, | TUTIOBBIX IpOBEIEHUS
bu3nIecKyro CYIIHOCTb | (pr3muecKux M3MEpeHui
IPUPOJHBIX IPOIIECCOB 3aj1a4
OCHOBHBIE MaTeMaTUYECKHE
MTOHATHUSA u (bakThI,
MO3BOJISIOIINE
MIPOU3BOTUTH
BBINOJIHATh
npeoOpa3oBaHus,
pacyeTsl "
BBIYUCIICHUS, peteHus HaBBIKAMHU PabOTHI HA
MaremaTuka . BBIYUCIICHUS
YpaBHEHMI M HEPaBEHCTB, KaJIbKYJISTOpE
1010 Q1S3 11 (30210
anreOpanveckue u saay
TPUTOHOMETPHUUYECKHE
byHKIHH, TIOHATHE
IIPOM3BOJIHONW W MHTErpaia
byHKIUA




Huctunmuaa  «®usuka» a1 npouuist  MOATOTOBKH

«[IpuknagHas MeTEOpOJIOTUS»

ABNseTCs 0a30BOM Ui OCBOCHHS AUCHUIUIUH: «Pu3uka arMmocdepsr», «DPH3UMKAa OKeaHay,

«Du3zuka BOA CYLINY,
«Puszngeckas
METEOPOJIOTHUSI»,
MOJICTTMPOBAHUE aTMOC(EPHBIX MPOIECCOBY,

«["eodpusukar,
«Kocmuueckasa

«Metonel u
METEOPOJIOT U,
«ABHaLMOHHASA

CPEACTBAa T'HAPOMETEOPOIIOIMYECKUX H3MEPEHUN»,
«"eoduznueckas
METEOPOJIOT U,
«JIuneiiHass Teopusi aTMOC(EpPHBIX BOJIHY,

TUAPOJUHAMUKA,
«'uppogunaMudeckoe

«AT™MOcChepHOe AEeKTpUIecTBOY, «Pu3nKa 001aKoBY, «IKCIEepUMEHTaIbHas (pu3HKa a3po30Jieit

U TUAPOMCTCOPOB».

3. IlepeyeHb JIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHMsI
[Iporecc n3ydeHus TUCHMIUIMHBI HaMpaBjieH Ha popMupoBanue kommereHmuii: OITK-1,

Tabnuma 2.

O6menpodeccruoHaabHbIe KOMIETEHIIUN

Koa u HauMeHOBaHMe

Kox v nanmenoBanue

Pe3yabTaTsl 00yueHus

yHHBepcaﬂbnoﬁ HHAUKATOPA JOCTUKCHUSN

KOMITETeH N YHHBePCAJbHOI KOMIeTeHIHU

OIIK-1. Croco6en | OIIK-1.2. OcymecTBisier penieHue | 3HATh:

MIPUMEHSTH 3HAHMUSA | IPOPECCHOHAIBHBIX ~ 3aJa4  Ha | —  OCHOBHBIE  (pu3HMueckue
dbyHIaMEHTAIBHBIX OCHOBE 0a30BbIX 3HAHWH | BEIMYMHBI M KOHCTaHTBI, HX
pa3zeioB  HAyK O | €CTECTBEHHOHAYYHOIO I[UKJIIA OTIpeIeIICHUE, CMBICT;

3emie, 0a30BbIC — OCHOBHBLIC ITOHATHS, 3aKOHBI
3HAHUS u MOJICITH MEXaHHUKH,
€CTECTBEHHOHAYYHOT'O TEPMOJMHAMHKH, TCOPUU BOJIH,
u MaTeMaTHYCCKOrO TUAPOIUHAMUKH,

[IUKJIOB TPU PEIICHUH TypOYJICHTHOCTH B KHUIKOCTSX;
3a/1a4 ANEKTPOMArHUTHOTO
npodecCHOHATIbHON W3ITYyYCHUS;

JIeATeTLHOCTH ANEKTPOMAarHeTu3Ma, ONTUKH U

aTOMHOU (U3UKH;

—  CyIIHOCTh  (PU3HYECKUX
SIBJIGHUH YU ONMHCHIBAIOUINX HX
3aKOHOB;

—  (usnueckue
JeKalye B
MIPUPOJIHBIX SIBICHU,

- byHIaMeHTalIbHbIE
(u3nueckre onbIThl U UX POJb
B Pa3BUTUU HAYKH;

— Ha3Ha4YeHWe W TMPUHIUIBI

MCXaHU3MBI,
OCHOBC

JIEeUCTBUSA BaXKHEHUIITHUX
(buznIecKux mpuodopoB.
YMerh:

—  HCTOJIKOBBIBATH  CMBICI
(buznuecKkux BEJINYMH H
TMOHSITHH;

— pematb TUMOBbIE PACUETHHIE
3aJ1a49u;

- OOBSICHUTH OCHOBHBIE

Ha0Jl0/laéMble  IPUPOJIHBIE U




TEXHOTCHHBIE
3¢ deKThI C
(dyHIaMEeHTaIbHBIX
(hu3HUECKUX B3aUMOJICHCTBUN;
— pabortate ¢ mpubopamMu u
000py/IOBaHNEM COBPEMEHHOM
(hbu3mvecKoil 1abopaTopuu;

— HCIIOJIb30BaTh  pa3iIMyHbIC
METOIUKH bu3nuecKux
u3MepeHuid U 00paboTKH
IKCIEPUMEHTAIbHBIX JaHHBIX;

SIBJICHUS U
HO3UIINN

Baanern:

— HaBBIKAMH HCIOJb30BaHUS
OCHOBHBIX  00HIePU3HUECKIX
3aKOHOB ¥ TPHHLUIIOB B
BOKHEHIIINX MPAKTUIECKUX
IPUIOKCHUSX;

— HaBBIKAMH  TNPUMEHEHUS

OCHOBHBIX METOAOB (U3UKO-
MaTEMaTUYeCKOro aHaau3a s
peuenus
€CTECTBEHHOHAYYHBIX 3a7a4;

— NPAaBWIBHOW JKCILTyaTalluu

OCHOBHBIX npubopoB u
000pyI0OBaHUS  COBPEMEHHOM
(bu3mdecKoil 1abopaTopuu;

— o0paboTku u
UHTEPIPETUPOBAHUS

pe3yIbTATOB DKCIIEPUMEHTA,

4. CTpyKTypa H coep:KaHue TUCIUIIIHHBI

4.1. O0beM TUCHUTIINHBI
O0BeM IUCIUIUIMHEI COCTABIAET 13 3aueTHBIX eqUHMIL, 468 akaJeMHUYECKUX YacoB.

Tabmuma 3.

O0beMm JAUCIUIIIIMHBI 11O BUJaM y‘{e6HLIX 3aHIATHHN B aKaJeMHYECKUX Jacax

O0BLEM TUCHUILINHBI

Bcero uacos

Ounas popma | OuyHo-3204HasA 3aouHas
o0y4eHus (¢popma ¢popma
o0y4eHus o0y4eHUs
O0beM TMCHHNJIHHBI 468 - 468
KonTakTHas padora o0y4yarommuxcs
c npenojaaBaTeieM (mo BHIAM 182 59
ayIMTOPHBIX Y4YeOHBIX 3aHATHH) -
BCero:
B TOM YHCJIE!
JEKIHUH 84 - 26
3aHATHS CEMUHAPCKOIO TUMA: -
1abopaTOPHBIE 3aHATHS 56 - 12




MIPaKTUYECKUE 3aHATUSA 42 14
CamocrosiTesibHas padora (nanee — 416
286
CPC) — Bcero:
B TOM YHCJIE:
KypcoBas paboTta
KOHTpOJIbHAs paboTa 72 72
Bua npoMekyTo4HO aTTecTannu Ik3amen (1,2, Ik3amen (1,2
3,4 cemecTphIl) KYpChbl)
4.2. CTpyKTypa AUCUMILIUHBI
Tabnuua 4.
CTpyKTypa TUCHMIIINHBI U1t 0YHOU (HOPMBI 00yUESHHS
No Buasbl yueOHo# paGoThl, B
n/n T.4. °
CaMOCTOsTeNIbHAN PafoTa zE !
zE &= E
CTYAEHTOB, 4Yac. - EE =
(=3 <) < = =
P 5 ®opMbl TEKYLIEro = -
azjien U TeMa 2 2 =29
s KOHTPOJISA = g == 53
AUCHHUIIINHBI 5 g g-t s ==
3 - g yCIeBaeMOCTH S g =g 3
= £E = =
= o = 9 = ['-:
= o X e = 4
§ |82 | 259
= == | 08§
1 Pa3nea 1. Beenenne. | 1| 2 2/0 18 CobecenoBanue OIIK-1 |OIIK-1.2,
(KOJITOKBUYM)
2 Paznen 2. OIIK-1 |OIlK-1.2
dusuyecKue
OCHOBBI MEXaHHKH.
2.1 | Tema 211114 12/6 | 30 CobOecenoBanue, OIIK-1 |OIIK-1.2
Kunemaruka " MPAKTHYECKHE
JTUHAMHKA 3a/laHusl,
MaTepUaIbHOU TOUYKH nabopaTopHble
U TBEpPAOro  Teia. paboThI,
JIBrokeHme B KOHTPOJIbHAS
HEMHEPIHATIbHBIX pabora
cHcTeMax OTcYeTa
2.2 | Tema 2.2 Dmnewmenrts | 1| 4 0/2 10 KonTtponsHas OIIK-1 |OIIK-1.2,
PENATUBUCTCKON pabora,
MEXaHUKH. MPAKTHYECKHE
3a/laHus
3 Pa3nea 3. OIIK-1 |OIIK-1.2
MouekyasipHas
(pusuka U
TepMOANHAMHKA
3.1 | Tema 3.1. |1/ 8 0/6 30 CobecenoBanue, OIIK-1 |OIIK-1.2
MounekynspHo- MIPaKTUYECKHE
KUHETHYECKast 3a/laHusl,
TEOpHUS  HIEATBHOTO KOHTPOJIbHAS
rasa pabota
HUTOI'O 1 cemecTp 28 | 14/14 | 88
3.2 | Tema 32.12|6 14/6 | 30 CobecenoBanue, OIIK-1 |OIIK-1.2,
@u3NUecKue OCHOBBI MPaKTUYECKHE




TEPMOJIMHAMHUKH 3a7aHus,
nabopaTopHbIE
paboTsl,
KOHTPOJIbHAS
paborta
3.3 | Tema 3.3. Peanbnblc 2 0/2 6 CobecenoBanue OIIK-1 |OIIK-1.2
ra3pl, JKHIKOCTH U
TBEpbIC Tena
4 Pa3nen 4. OIIK-1 | OIIK-
JIeKTPUYECTBO | 1.2,
MartHeTu3Mm
Tema 4.1. 6 0/6 30 CobecenoBanue, OIIK-1 | OIIK-1.2
DneKkTpocTaTHKa HPaKTHYECKHE
3aJjaHus,
KOHTPOJIbHAS
pabora, Tect
NUTOI'O 2 cemecTp 14 |14/14 | 66
Tema 4.2. 2 4/2 20 CobecenoBaHnue, OIIK-1 | OIIK-1.2
[TocTostHHBIM [IPAKTUYCCKUE
AIIEKTPUIECKUH TOK 3a7aHus,
nabopaTopHble
paboTHI,
KOHTPOJIbHAS
pabora
Tema 4.3. 6 4/8 20 CobecenoBaHnue, OIlIK-1 |OIIK-1.2,
MarnuTHOe 1ose NPaKTUYECKHE
3a7aHus,
nabopaTopHble
paboTHl,
KOHTPOJIbHAS
pabora
Tema 4.4. 2 4/2 6 | CobecenoBanue, OIIK-1 |OIIK-1.2
DNEeKTpOMarHuTHOE HpaKkTUYECKHe
nosne 3a7aHus,
nabopaTopHble
paboThl, TecT
Paznea o. OIIK-1 |OIlK-1.2
Konebanus "
BOJIHBI
Tema 5.1. 4 2/2 20 CobecenoBanue, OIIK-1 |OIIK-1.2,
Mexanuueckue U nabopaTopHbIe
AJIEKTPOMAarHUTHBIE paboThI,
KoJIe0aHus KOHTPOJIbHAs
pabora,
MPaKTUYECKHE
3aJaHHS
HUTOI'O 3 cemectp 14 | 14/14 | 66
Tema 5.2. Yopyrue n 4 0/0 16 CobecenoBanue, OIIK-1 |OIIK-1.2
AJIEKTPOMArHUTHBIE MPAKTHYECKHE




BOJIHBI 3aIaHUS
Pa3nen 6. BoinoBasi OIIK-1 |OIIK-1.2
ONTHKA. OcHoOBBI
KBAHTOBOW (GU3NKHU
Tema 6.1. Bomnosas | 4| 6 8/0 10 CobecenoBanue, OIlIK-1 |OIIK-1.2,
OTITHKA. nabopaTopHbIe
paboTHI,
KOHTPOJIbHAs
pabora,
Tema 6.2. KBanroBas | 4| 4 4/0 10 Co0OecenoBanue, OIIK-1 |OIIK-1.2,
pupoa nabopaTopHbIe
AJEKTPOMAarHuTHOTO paboTsl,
W3JTYYCHHUS. KOHTPOJIbHAS
paborta
Tema 6.3. Diementsl | 4| 6 0/0 10 CobecenoBanue, OIIK-1 |OIIK-1.2
KBaHTOBOM nabopaTopHbIE
MEXaHUKH. paboTHl,
KOHTPOJIbHAS
pabora
Paznen 7. ®Dusuka OIIK-1 |OIIK-1.2
aTomMa. DJIeMEeHTbI
sigepHoil GU3NKU W
puszuxu
3JIeMeHTApPHBIX
YacTHlIl.
Tema 7.1 Dnementsl | 4| 6 0/0 10 CobecenoBanue, OIIK-1 |OIIK-1.2,
¢bu3uku atoma KOHTPOJIbHAS
pabora,
Tema 7.2. Dnementsl | 4| 2 2/0 10 CobOecenoBanue, OIIK-1 |OIIK-1.2
(07637091 aTOMHOTO nabopaTopHbIe
aqpa W (QU3MKU paboThI,
AIEMEHTaPHBIX KOHTPOJIbHAs
YaCTHULI. paborta, pedepat
HUTOT'O 4 cemectp | 4| 28 | 14/0 | 66
HUTOT'O 84 56/ 286
42
Tabmuma 5.
CTpyKTypa TUCITUIUIMHBI TSl 3a09HOU (DOPMBI O0yICHHS
Ne Buabl yueOHoii padoTsl, B
n/n T.4. . _
o
e eton e 22 | B:z
p o @®opMBI TEKYIIEro EE gz E
asjaejqa u TeMma (=% 2 = ¥ 2
JAMCHUILIHHBI Z o KOHTPOI 2 E =5 g
- = = ycneBaeMoCTH 5 § s g =
= g ; = = g
= e = 9 = g
s | 8F | §E8
= | 8E | JE7
1 Pasnen 1. Beenenune. | 1| 2 0/0 14 CobecenoBanue OIlIK-1 |OIIK-1.2,
(KOJIIIOKBUYM)




2 Paznen 2. OIlIK-1 |OIIK-1.2
Puzuyeckue
OCHOBBI MEXaHHKH.
2.1 | Tema 2.1 2 2/2 40 CobecenoBanue, OIIK-1 |OIIK-1.2
Kunemaruka u IIPaKTUYECKUe
JMHaMHUKa 3aJJaHus,
MaTepHaTbHOW TOYKH nabopaTopHbIe
U TBEpPIOro  Teia. paloTsI,
JIBuxenue B KOHTPOJIbHAs
HEMHEPLHAIbHBIX pabota
crcTeMax OTcyeTa
2.2 | Tema 2.2 DnemeHTHI 2 0/2 10 KonTtponbHas OIIK-1 |OIIK-1.2,
PEIATUBUCTCKOMN paborta,
MEXaHUKH. MPAKTUYECKHE
3aaHMs
3 Paznen 3. OIIK-1 |OIlK-1.2
MouekyasipHast
(pusuxa U
TepMOANHAMHKA
3.1 | Tema 3.1. 2 0/1 40 CobOecenoBanue, OIIK-1 |OIIK-1.2
MonexyisapHo- IIPaKTUYECKHE
KHHETHYEeCKast 3aJJaHus,
TEOpHUS  HUICATBHOTO KOHTPOJIbHAS
rasa pabora
3.2 | Tema 3.2. 2 4/1 50 CobecenoBanue, OIIK-1 |OIIK-1.2,
®du3nuecKkue OCHOBBI paKTUYECKUE
TEPMOJINHAMHUKHI 3aJJaHus,
nabopaTopHbIe
paboTHl,
KOHTPOJIbHAS
paborta
3.3 | Tema 3.3. PeanbHble 2 0/0 30 CobecenoBanue OIIK-1 |OIlK-1.2
rassl, SKUJIKOCTH U
TBEpJIbIC Tela
4 Paznea 4. OIIK-1 | OIIK-
JJIEKTPUYECTBO | 1.2,
MarHeTusm
Tema 4.1. 2 0/2 40 CobOecenoBanue, OIIK-1 |OIIK-1.2
DneKTpocTaTuKa MIPAaKTUYECKUE
3aJjaHus,
KOHTPOJIbHAS
paborta, TecT
UTOI'O 3a 1 kypc 14 6/8 | 224
Tema 4.2. 1 2/1 20 CobecenoBanue, OIIK-1 | OIIK-1.2
[TocrosHHBIM MIPAKTUYECKHUE
AIIEKTPHUYECKUI TOK 3aJJaHus,
nabopaTopHbIe
paboTHl,
KOHTPOJIbHAS
pabora

9




Tema 4.3, 2/0 30 CobecenoBanue, OIIK-1 |OIIK-1.2,
MaruuTHo€ 110J1€ MIPAKTUYCCKHE
3a7aHus,
nabopaTopHbIE
paboTHl,
KOHTPOJIbHAS
paborta
Tema 4.4, 0/1 20 CobGecenoBanue, OIIK-1 |OIIK-1.2
DNEKTPOMarHUTHOE MIPAKTUIECKHE
roJje 3a7aHus,
nabopaTopHbIe
paboThI, TecT
Paznen 5. OIlIK-1 |OIIK-1.2
Koaebanus "
BOJIHBI
Tema 5.1. 0/1 10 CobecenoBanue, OIIK-1 |OIIK-1.2,
MexaHn4yecKue u 71a00paToOpHbIC
AIEKTPOMATrHUTHBIC paboTHI,
KoJieOaHus KOHTPOJIbHAS
pabora,
IPAKTHYCCKHE
3a7aHust
Tema 5.2. Yupyrue u 0/1 12 CobecenoBanue, OIIK-1 |OIlK-1.2
3JIEKTPOMAarHUTHBIC IPAKTHYECKHE
BOJIHBI 3a7aHus
Pazgen 6. BonoBasi OIIK-1 |OIIK-1.2
ONTHKA. OcHOBBI
KBAaHTOBOH (PM3HKHU
Tema 6.1. BomnoBas 2/1 30 CobecenoBanue, OIlIK-1 |OIIK-1.2,
OITHKA. nabopaTopHbIe
paboTHl,
KOHTPOJIbHAs
pabora,
Tema 6.2. KBantoBas 0/1 20 CobecenoBanue, OIIK-1 |OIIK-1.2,
pupoja nabopaTopHbIe
ANEKTPOMArHUTHOTO paboTHl,
W3ITydeHUSI. KOHTPOJIbHAs
paboTta
Tema 6.3. DieMeHTHI 0/0 10 CobecenoBanue, OIIK-1 |OIIK-1.2
KBaHTOBOI nabopaTopHbIe
MEXaHUKH. paboTHl,
KOHTPOJIbHAS
paborta
Paznen 7. ®dPusuka OIIK-1 |OIIK-1.2
aToMa. JIeMeHThbI
SICPHON (PM3MKH U
(puzuku
3JIeMEHTAPHBIX
YacTHII.
Tema 7.1 DnemeHTHI 0/0 20 CobecenoBanne, OIIK-1 |OIlK-1.2,

10




¢u3uku atoma KOHTpPOJIbHAs

pabora,
Tema 7.2. Dnementsl | 2| 1 0/0 20 Co0OecenoBanue, OIIK-1 |OIIK-1.2
(107637041 aTOMHOTO nabopaTopHbIe
aqpa W (U3MKK paboTsI,
AJIEMEHTAPHBIX KOHTPOJIbHAS
YaCTHIL. pabota, pedepar
HUTOI'O 3a 2 kype 2| 12 6/6 | 192
UTOro 26 | 12/ 416

14

4.3. Coaepxanme pazoenos/mem TUCUMIINHBI

Paznen 1. Beenenue

[Ipenmer ¢usuku, ero dunocodckas TpakroBka. Mertonbl uszydenus: ¢usuku. KpaTkue
UCTOpUYECKHE cBeAcHMs. Beenennas kak usmveckuii o0bekt. Kimaccuueckas m coBpeMeHHast
¢usuka. Ponp kypca (Qu3MKH B CHUCTEME MOJITOTOBKHA HH)KEHEPOB T'HJIPOMETEOPOIOTUYECKUX
cnenuanpHOocTeld. CTpyKTypa M 3amaud Kypca ¢usuku. OpraHu3anus yd4eOHOTO Tporiecca Ha
kadeape Gpusuku.

DOneMeHTbl TEOpUM MorpemHocTeil. Bunabl usmepenuil Qusnmueckux BelnUUUH. THIbI
norpemHocTeid. OCHOBBI 00Pa0OTKHU pe3yIbTaTOB U3MEPEHHIA.

Paznen 2. PusnuecKkue OCHOBBLI MeXaHUKH

Tema 2.1 KunemaTuka v JUHAMUKA MAaTePUAJIHLHOM TOYKH U TBEPAOTO TeJia.
JBM:KeHHEe B HEMHEPUHMAJIbHBIX CHCTEMAaxX 0TCYeTa
Kunemamuka mamepuanvHot mouxku u meepoozo meid

Mexanuueckoe IBWKEHHE Kak mpocredmas (opma nBukeHuss marepuu. KunHemaruka
NOCTYNATEIbHOr0 IBHKEHUS. OCHOBHBIE MOHITHS U BEJIMYMHBl KUHEMAaTUKH: CUCTEMA OTCUETA,
TPAaeKTOpHUs, IyTb N BEKTOP NEPEMEIICHHs, CKOPOCTb M YCKOPEHHE, HOPMAJIbHOE U
TAHICHIIMAJIBHOE YCKOPEHHUs. YPaBHEHME JIBWKEHUS MaTepuanbHOW Touku. OCHOBHas 3amaua
MEXaHUKH.

KuHeMaTnka BpamaTelbHOTO JBHKEHHUS. OJIEMEHThl KUHEMATHKU IIOCTYNATEIBHOIO H
BpalllaTeIbHOTO JABM)KEHUSI aOCOJIOTHO TBEPAOrO Tejlda. YToJl MOBOpOTa. YTJOBas CKOPOCTH,
yria0Boe yckopeHHe. CBsi3b MEXAY YIVIOBBIMH U TMHEUHBIMHU XapaKTEPUCTUKAMHU JBUKCHMUSL.

Jlunamuxa mamepuanvHol mouku u meepoo2o mena

Jlunamuka MaTepuanbHol Touku. [ToHsaTHs Maccel U cuibl. [ToHsTHE O PyHIaMEHTATBHBIX
B3aUMOJIEUCTBUSIX. 3akoHbI HproTOHA. CHIlbl B MEXAHUKE: CHJIa YIIPYTOCTH, CUJIa TPEHHUS, CUja
rpasutanuu. Cuna Tspkectu U Bec Tena. immyinbc. [loctynatensHoe v BpalaTesIbHOE IBUKEHUS
TBepaoro tena. MoMeHT cuibl. MoMeHT nHepuuu u teopema lllreiinepa. [lonarne momeHnTa
UMITYJIbCa MaTepUAIIbHON TOUYKU. [IOHATHE MOMEHTAa MMITyJIbCa TBEPAOIO TEJla, BPALLAIOIIETOCs
BOKPYT OCHU. BpIpa’keHre MOMEHTa UMITyJIbCa BPAIIAOIIETOCs TeJIa YEPE3 YIIOBYK CKOPOCTh U
MOMEHT UHEPLUH.

3akonvl coxpanenus 6 mexanuke
YpaBHEHHUs ABUKEHUS [l CUCTEMbl MATEPUATIbHBIX TOYEK. Y PaBHEHHUE JBUKEHUS LICHTPA
MaccChl CUCTEMBI. 3aKOH U3MEHEHHs U COXPAHEHUS UMITYJIbCa CUCTEMBI. PEaKTUBHOE JIBU)KECHHE.
VYpaBHEHNE ABUKEHMS Tella EPEMEHHOM MacChl. 3aKOHbI M3MEHEHHUS M COXPaHEHMs MOMEHTa
UMIyJbca. 3aKOH COXpaHEHUsS MOMEHTa HMIyJbca Bpamaromerocs Ttena. [‘upockorm,
TUPOCKONMYECKHid (D PeKT.

11



Pabora. Momnocts. Kunernueckas sneprus. CBs3b MEXIy M3MEHEHHEM KHHETHYECKOM
SHepruu u paboroil cuibl. KoHcepBaTHBHBIE M HEKOHCEpBaTHBHbIE cuibl. IloTeHiuanbHas
JHEprus, ee cBA3b ¢ cuiaoi. CBA3p MEXAY CUJIOW M NOTEHUUANbHOU 3Heprueil. Kunernueckas
JHEPIrus BPAIAIOLIErocs Tela. 3aKOH U3MEHEHUS U COXPAHEHUSI DHEPIHUU.

Heuoicenue 6 neunepyuaibHblX CUCmeMax omcyema
OOumMii NpUHIMI BBEACHUS CUJ MHEPLUUM B HEMHEpLUAIbHble cHcTeMbl oTcueTra. Cuibl
WHEPLUHU B CUCTEMAX, IBWXKYLIUXCS IPSIMOJIUHENHO.
Bpamatomuecss cucremsl otcuera. lLleHTpoOexknas cuna uHepuuu. KopuosucoBa cuia
uHepuuy. CWIbl MHEPLMU B CUCTEME OTCYETa, CBA3aHHOMN ¢ 3emuiel. Cuibl, AEMCTBYIOLIUE HA
YacTUIly BO3/lyXa B aTMoc(epe U Ha YacTUILy BOJIbI B OKEaHe.

Tema 2.2 Dj1eMeHTbI PeJIITUBHUCTCKOH MEXaHUKHU

WueprmanpHpie cUCTEMBbl OTcYeTa. I[IpMHIMI OTHOCHTENBHOCTH KIIACCHYECKOW (DU3HKH.
[IpeoOpazoBanuss  T'anunes.  [loctynmaTsl — cnenManbHOM — TEOPUM  OTHOCUTEIBHOCTH.
[TpeoOpaszoBanus Jlopenma. PenstuBucTckoe mnpeoOpasoBanue BpemeHH. [lapamokc dacos.
Me3zonnslli  napanokc. PensTUBUCTCKas TpakTOBKAa OJHOBPEMEHHOCTH. PensrtuBucrckoe
npeoOpa3oBaHuE TMPOJOJIBHBIX pa3MepoB. PelsITUBUCTCKUII 3aKOH CIIOKEHUS CKOpPOCTEH.
PensTuBUCTCKUI MHTEpBAJL, €r0 UHBAPUAHTHOCTD.

[TonsiTe Macchl MOKOS, PEISTUBUCTCKOM MAacChl, PENTUBUCTCKOrO uMMIyiabca. OCHOBHOM
3aKOH JIMHAMHMKHM B PEISATHBUCTCKOM (popme kak oOoOmieHue pe3ynabTaTtoB omnbita. [loHsTue
PEIATUBUCTCKOM IIOJHOM DSHEPrUH, HDHEPIrUM IIOKOs, KUHETHUYECKOW SHEpruu. BeIpakeHus
KMHETUYECKOW HSHEPruM Ul PEIATUBUCTCKMX M MalbIX CKOpocTed. CBs3b MEXIy IOJHON
SHEpPrueil, sHeprueil MoKos W UMIYIbCOM Tejla. 3aKOHbl COXPAHEHHS B MEXaHHKE — Kak
OTpaXCHHE CUMMETPUHU ITPOCTPAHCTBA U BPEMEHH.

Pa3znen 3. MousekyasipHasi (CTaTHCTHYECKAs) (PU3MKA U TEPMOJIMHAMHUKA

Tema 3.1 Moseky/IsipHO-KMHETHYECKAS TEOPUsI HIEATbHOIO ra3a

Mopnens uneansHoro rasa. Cuia M NOTEHUMAIbHAS YHEPIHsl B3aUMOJEUCTBUS MOJIEKYI.
MonekynsapHO-KMHETHYECKass TPAKTOBKA TEMIIEpATyphl U JaBiieHus rasa. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUUECKON TEOpuHU ra3a. YpaBHEHHME COCTOSIHUS HICAbHOTO ra3a U CMecU
ra3os.

Pacnipenenenne monekyn mo mMoaynio ckopoctu (pacmpeneneHue Maxcpena). DyHKIus
Makcema. 3aBUCUMOCTD pactipeiesieHuss MakcBemia oT poja raza u temmeparypsl. Cpeansis
apudmernueckas, CpeaHss KBaJpaTH4Has W HaumOojee BEpOSTHAs CKOPOCTH MOJEKYJI.
Pacnpenenenne Makcgeiuta-bosbiimana.

Pacnpenenenue Mosekyn B 1moJjie BHEIIHEN CUJIbl. Pacripenenenne KOHUEHTPAMu MOJIEKYII,
IJIOTHOCTM W JIABJIIEHMS ra3a B IOJE€ CHJIbl TSHKECTH MPHU IMOCTOSIHHOM TeMIleparype rasa.
bapomerpuueckas hopmyina.

O¢dextuBHOE cedyeHne MoJekya. CpeqHee YUCIO CTOJIKHOBEHHMM M CpenHss JUIMHA
cBOOOTHOTO TIpoOera mosiekynsl. [lonaTue Guznueckoro Bakyyma.

IIpoueccel nepenoca B razax. [Ipouecc TenIonpoBOgHOCTH, YpaBHEHUE TEIIONPOBOIHOCTH.
[Tpouecc nuddys3um, ypaBHenue auddysun. BHyTpeHHee TpeHHe (BA3KOCTb), ypaBHEHHE
BHYTPEHHETO TpeHUus. Beranciaenus k03 PHUIMEHTOB TEIIONPOBOAHOCTH, TUPDY3UU U BI3ZKOCTU
ra3oB, CBS3b MEXIY Kod(ppuImeHTamMu.

Tema 3.2 @uznuyeckue 0CHOBbI TEPMOAUHAMMKH

BuyTpeHHss dHeprus uAealbHOIO ra3a, €€ 3aBUCUMOCTb OT TEMIIEPATYphl U YHCIIA CTEIIEHEN
cBOOOJIBI MOJIEKYJI. 3aKOH O PaBHOMEPHOM paCHpEAEICHUU SHEPIHU IO CTENEHSM CBOOOJBI.
TenmoeMKoCTh HjeaabHOro raza. YpasHenue Maifepa. PaboTa raza npu n3MeHeHHH ero oobema.
IIepBbIil 3aKOH TEPMOAVMHAMUKH U €r0 IPUMEHEHHE K U30ITPOLIECCAM.

12



Bropoii 3akon TepmommHamuku. OOpaTumble u HeoOpaTuMmble Tmporecchl. Kpyrosbie
npomecchl. [{ukn Kapro. Temossie neuratenu. KoadduimeHT moae3Horo aeiHCTBUS TETIOBON
MalllnHBI. HOHSITI/IG OHTAJIBIIUHA. HOHSITI/IC 3HTpOHI/II/I. CTaTI/ICTI/I‘ICCKaSI I/IHTepHpeTaHI/ISI BTOpOFO
Havaya. CBs3b MEXAY SHTPOIHMEH U TEPMOAUHAMUYECKON BEPOSTHOCTHIO COCTOSTHUSA. [Topsinok u
Oecniopsaiok B mpupojie. Camoopranuzaiusi.

Tema 3.3 PeasibHblii ra3, ;)KWJIKOCThb, TBEPA0€ COCTOSIHUE

Mogens peansHOro rasza. YpasHeHue Ban-nmep-Baanwsca. M3otepmbl Ban-nep-Baanbca.
MertacrabuibHble cocTOsIHUS. BHYTpeHHsis sHeprus raza Ban-nep-Baanbca.

MonekyapHO-KHHETUYECKHE CBOMCTBA )KUIKOCTH. [[0BEpXHOCTHOE HATSKEHHUE.

MonekyspHOE CTPOEHUE TBEPABIX TEIL.

MonekynapHO-KHHETUYECKAs] KAPTUHA UCHIapeHUs. 3aBUCUMOCTb YIIPYTOCTH HACBIILIEHUS OT
temneparypbl. llonsatue o d¢opmyne Krnaysuyca-Knaneiipona. 3aBHCHMOCTH yIpyroctu
HACBIIIEHHS OT KPUBU3HBI HCHAPSIONIEH MOBEPXHOCTU. 3aBUCUMOCTh YIPYTOCTH HACBIIICHUS OT
KOHLEHTpauuu pacTtBopa. [loHsTHE O Temmeparypax KOHJEHCAllMM: TOYKE POCBL, TOYKE
KOHJCHCAIIUU, TEMIIEpaType CMOYEHHOT'O TEPMOMETpa. Y paBHEHHE TEIJIOBOro OanaHca.

PaBHOBecue mMexny TBepoil U razoo0pa3Hoi, Mexay TBepaoil U kuiakoi ¢azamu. OO6mast
nuarpamma (pa3zoBoro paBHOBECHS.

Pa3znen 4. DiieKTpU4ecTBO M MATHETU3M.

Tema 4.1 DuekTpocraTnka

DneKTpuuecKuil 3apaa. 3aKOH COXpaHEHHs] ¥ MHBAPUAHTHOCTHU AJIEKTPUYECKOTO 3apsja.
KBanroBanue 3apsna. 3axkoH Kynona. Ilpupoga snexrtpuueckoro mnoinsd. HanpsbxkeHHOCTB
anekTpuyeckoro mois. [lpuHnun cynmepnosurnuun moneit. ['paduyeckoe n300pakeHHE MOJEH.
[Torox HanpsbkeHHocTH, TeopeMa Octporpaackoro-I'aycca. DnekTpocTaTHUecKHe —IOJIs
3apsSKCHHBIX TeJl: O0ECKOHEYHO MPOTSHKEHHOM TIOCKOCTH, MIOCKOT0 KOHJIEHCATOPa, PABHOMEPHO
3apsHKEHHOro 1Mo o0beMy 1Iapa, LWIMHIPUYECKOTo KOHAeHcaTopa. Llupkymsius BekTtopa
HaNpsOKEHHOCTU  3JIEKTpOCTaThyeckoro rmousis. Pabora Cuil  3J€KTpUYECKOro MoJs IO
nepemMenieHnto  3apsga. lloTeHmwan, pa3HOCTh  MOTEHIUATOB.  ODKBUIOTCHIIMAIbHBIC
noBepxHOCTU. CBA3b HANPSHKEHHOCTH U NOTEHIIMATIA.

[IpoBogHMKM B ndyieKTpudyeckoM Toje. Pacnpenenenue 3apsiioB Ha MPOBOJHUKAX.
ONEKTpUYECKOe TMO0J€ BHYTPU NPOBOAHMKA. OJIEKTPOCTATUYECKAs 3aIIMUTA. JJIEKTPUUYECKas
eMkocTb. Konnencaropsl. CoeuHeHne KOHIEHCATOPOB B OaTapew.

ONeKTpUUYECKOe NoJie BHYTpU JudiieKTpuka. [losmdpusanus IUAJIEKTPUKOB WU €€ THIIBIL.
BCKTOp MmoJiApru3anu. I[I/IBJ'[CKTPI/ILIGCKEUI BOCIIPUUMYUBOCTD u JUDJICKTPpUUICCKaA
IPOHUIAEMOCTh  cpefpl. CBsi3aHHBIE 3apsAbl  HAa TIpaHULAX JAWAJIEKTpHKa. Bekrtop
ANeKTpudeckoro cMemieHus. CerHeTodNeKTPUKU. OHEeprusi 3apsHKEeHHOTO TMPOBOJHUKA U
KOHJIeHCcaTopa. DHEPrus JEeKTPUUYECKOr0 MoJIsl, 00beMHas INIOTHOCTh YHEPTUH.

Tema 4.2 IlocTOSTHHBIN TOK

Teopus [pyne-Jlopenmna (kmaccudeckass TeOpHsi MPOBOAUMOCTH METaJIOB). BekTop
TUIOTHOCTHU ToKa. 3akoHbl OMa u J[xoyins-JleHna B uHTerpanbHoii U AuddepeHnnaibHon hopme.
3akoH Buaemana-®panna. 3aTpyJIHEHUS KIACCHUYECKOHW TEOPUHM MPOBOAUMOCTH. 3aKOHBI
Kupxrodga.

Tema 4.3 MarauTHoe moJie
BexTop MarHWTHON HMHIYKIMM M BEKTOP HANPSDKEHHOCTH MArHUTHOTO MOJsA. 3aKoH buo-
Casapa-Jlannaca. [lpuHuun cyneprno3uiMK MarHUTHBIX ToJied. MarHutHoe mojie 3JIeMEHTa
MPOBOJHUKA C TOKOM, IIPSIMOTO TOKa, KPYrOBOTO TOKa. BUXpeBOM XapakTep MarHUTHOIO MOJIS.
3aKOH MOJIHOTO TOKa. MarHUTHOE 10Ji€ COJIEHOUAA U TOPOU/IA.
CwioBoe JEWCTBME MArHUTHOTO TIOJs HA 3apsAabl W TMPOBOJHUKH C  TOKOM.
B3aumoneiictBue TokoB. MarHuTHbIM moTok. KOoHTYp ¢ TokoM B marHuTHOM mone. Pabora
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NepeMeNIeHUs] MPOBOJIHUKA C TOKOM M KOHTypa B MAarHUTHOM Ioje. JIBH>KEHHE 3apsiKEHHBIX
yacTul] B MarHuTHOM mojie 3emun. [lonmsapueie cusinus. Dddext Xomna. MarHuTHBIE CBOWCTBA
BellleCTBa. MAarHUTHBII MOMEHT 3JIEKTPOHOB M aTOMOB. THUIlbI MarHeTUKOB. HamMarHW4eHHOCTb.
MaruutHoe mnoJsie B BemniectBe. deppoMarHeTMKM M MX CBoMcTBa. JloMeHbl. MarHMTHBIN
TUCTEPE3UC.

Tema 4.4 DileKTpOMaraHuTHoe 110JIe
SIBiieHME SJIEKTPOMArHUTHOM MHIYKIMHU. 3aKOH 3JICKTpOMarHuTHOW uMHaykuuu dapanes.
Buxpessie Toku. CamonHaykuus. MTHAYKTUBHOCTb. DHEprus U MIIOTHOCTh SHEPTUU MATHUTHOTO
OIS
OcHoBbl Teopun MakcBemia i JIEKTPOMAarHUTHOTO MoJisd. BuxpeBoe 3iekTpuuecKoe
none. Tok cMmemenus. IlonmHas cucrema ypaBHeHH MakcBesla B HMHTErpPabHON U
muddepeHraIbHoN Gpopmax. DIEKTPOMArHUTHOE TOJIE.

Pa3zgen 5. MexaHuueckue u JICEKTPOMAIrHUTHBIC K0J1e0aHHUS U BOJIHbI

Tema 5.1 . Mexanuveckue M 3JIeKTPOMarHuTHbIe KoJieOaHuUs
[Tonstust o konebaTenbHBIX Mpoleccax. MexaHHYecKue W JJIEKTpUYECKue KosaeOaHus.
[apmonnueckue KonebaHuss W WX xapakrepuctuku. JluddepeHnmanbHoe ypaBHEHHE
rapMOHMYECKHX Kojebanuid. [‘apMoHMUYECKHE OCHWUIATOPBL: MAATHUKH, KoJeOaTeabHbIN
KOHTYp. CKOpPOCTh M YCKOpPEHHE TapMOHHYECKOTO OCLWLIATOpAa. DHEPrus rapMOHHUYECKHX
KoJie0aHui.
CrnoxxeHue rapMOHUYECKHX KoJIeOaHMM OJMHAKOBOIO HarpaBieHHs. MeTon BEKTOPHBIX
nuarpamm. buenns. CrnokeHre B3aMMHO TepIeHANKYISIPHBIX Konebanuii. @urypsl Jluccaxy.
3aryxaromue konebanus. [uddepeHnnansabie YpaBHCHUS KOJICOAHWA MPU HATHMYUH CHITBI
TpeHus,, omuueckoro comportuBieHus. Kosdduument 3aryxanus, morapudmuueckuit
JIeKpeMeHT. Brwinyxkaenneie konebOanus. JuddepeHnmansHoe ypaBHEHHE KOJICOaHUN MpU
HaJIMYMH BBIHYXKJIAOLIEN CUJibl. Pe3oHaHC.
[lepemennbrii Tok. 3akoH Oma [si 1enu mepeMeHHOro Toka. CompoTHBIICHHE IEMU
IIEPEMEHHOI0 TOKa. MOIIHOCTh B LIENM IIEPEMEHHOr0 TOKa. BEKTOpHbIE nuarpamMmbl TOKAa U
HalpspKeHUN. Pe30HaHC TOKOB M HAIPSIKEHUM.

Tema 5.2 Ynpyrue v 3JIieKTPOMarHuTHbI€ BOJTHBI

ITonsAiTHE BOTHOBBIX IIPOLIECCOB. BONHBI B ynpyrou cpeae. YpaBHEHUE IUIOCKOW BOJIHBI U
€€ XapakTEePUCTHKU: JUIMHA BOJHBI, BOJIHOBOM BEKTOp, CKOpPOCTb. BOJIHOBOE ypaBHEHUE.
OHeprus ynpyroil BoiaHsl. [I10OTHOCTE MOTOKA SHEPTUU BOJHBI (BEKTOpP YMOBa). IHTEHCHBHOCTH
BOJIHBI.

AxkycTryeckue (3ByKOBbIE) BOJIHBI. XapaKTEPUCTUKU 3BYKOBBIX BOJH. D¢ ekt [lormiepa.
Cnosxenue ynpyrux BoiH. UnTtepdepenius BosH. CTosiune BOJIHBI.

ONEeKTpOMarHuTHHIE BOJIHBL. BOIHOBOE ypaBHEHHE 2JIEKTPOMarHUTHON BOJHBL Ilnockas
AJIEKTPOMArHUTHAs BOJIHA, €€ CBOMCTBA. M3mydeHHWe M pacnpOCTpaHEHHE 3JIEKTPOMAarHUTHBIX
BOJIH. DHEpPrusl 3JI€KTPOMarHUTHbIX BOJIH. Bekrtop IloiiHTmHra. Illkama sneKTpoMarHUTHBIX
BoJTH. D dext Jlomnepa s 2IeKTpOMarHUTHEIX BOJTH. KpacHoe cMmemienue.

Pa3pnen 6. BostnoBast onTuka. OCHOBbI KBAaHTOBOM (pu3uKH.
Tema 6.1 BosiHOBasi onTHKA
Nutepdepenius cBera. KorepeHTHOCTh cBETOBBIX BOJIH. PasHocTh xoxa. PasHocTh (as.

OnBIT MOY4eHUSI KOTEPEHTHBIX CBETOBBIX MydKoB. MHTEpdepeHIus cBeTa B TOHKUX IJICHKAX.
Kinun. Koasiia Herotona.
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Judpakuus ceera. [Ipunuun I'oiirenca-@penens. Meron 300 @penens. Audpakius Ha
omnou menu. Judpakmuonnas pemietka. Paspemaromas cnocoOHOCTh ONTUYECKUX MPHOOPOB.
Hudpakuus Ha 00beMHoi pemerke (popmyna Bynbda-bperros).

[Tonspuzanus ceera. EctectBennblii cBeT. I[lonmspuszoBannbiii cBet. [lonsipuzanusa mnpu
oTpaxeHHU. 3aKoH bprocrepa. SIBieHue nBOHHOrO JyyenpenomiieHus. 3akoH Maitoca.

Hucnepcus cera. HopmaneHast 1 aHOManbHas TUCHIEPCHUS.

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

Paccesanue cBera.

Meton nonyuyeHUs OOBEMHOIO H300pa)KEHMsI IPEIMETOB, OCHOBAHHBIA Ha SBJICHUU
uHTepdepeHuy u audpakuuu ceera. ['omorpadus.

Tema 6.2. KBanTOBasi Npupoaa 3JIeKTPOMATHUTHOTO U3JTyYeHUsI.
Tennoeoe uznyuenue

TemnnoBoe u3nydenue, ero xapakrepuctuku. 3akoH Kupxroda. AGCONIOTHO «uepHOE» TENO.
3aKOHBI TEIUIOBOTO M3ITy4eHUs] a0COTIOTHO «4depHOTO» Tena. 3akoH Credana-bonpiiMana. 3akoH
creKTpaibHOro cMmeieHus: Buna. Y ®-karactpoda. KsanroBanue uznyuenus. @opmyna [lnanka.

Keanmosas npupooa snekmpomacnumno2o uznyuenus

KBantoBas mnpuponma cBera. ODHeprus, macca, UMOyiasc QoroHa. JlaBieHue cBeTa.
doroanekrpuueckuii 3ddekr, ero 3akonsl. Ipdexr Komnrona. KopmyckynsipHO-BOIHOBOM
JTyaju3M 3JIEKTPOMArHUTHOTO U3ITyUEHHUSI.

OrnTryeckre KBaHTOBBIE TEHEPATOPHI (JIa3ephl).

Tema 6.3 DiieMeHTHI KBAHTOBOM MeXaHUKH.

KopnyckynsipHo-BonHOBOM ayanu3m matepuu. Bomnel ae bpoitnsg. DxcnepumeHTanbHOE
MOJTBEPKICHNE BOJIHOBOH MPHPOJBI 31eKTpoHOB. Ombithl JleBucona u Jlxepmepa. Dddext
Basunosa-Uepenkosna.

CootHomienue  HeompeneneHHocte  ['eiizenOepra st  KoOpAMHAT W UMITYJIbCA.
CooTHOIIEHHE HEOTIPEAEIEHHOCTEN AJI DHEPTUU U BPEMEHH.

VYpaBuenue [lpeaunrepa. [IBmwxeHue cBoOOmHON uacTuilbl. BomHoBas ¢yHKIUS U ee
¢u3nueckuit cMpica. YacTuia B NpsSMOYTOJIbHOW MOTEHLIMANBHOM siMe (OJHOMEpHBIN ciydaii).
KBaHTOBBIN rapMOHUYECKUN OCIIHILIATOP. TyHHENbHBIN (D PEKT.

Pa3nen 7. ®u3znka atoma. JjieMeHThI A1epPHO PU3UKHU H
(pu3uKH 3jIeMeHTapHBIX YACTHI]

Tema 7.1 ®@u3uka aToma.
[Tocrynater bopa. DkcrepuMeHTaIbHOE MOATBEP)KICHHE AMCKPETHOCTH SHEPreTUYECKUX
ypoBHe#. OnbiT @panka u I'epua. Monens aroma Bogopona no bopy.

Crpoenue aroma. KBaHTOBO-mMexaHHMYeckoe ONHMCaHHME aroma BoJOpojaa. KBaHTOBbIE
yucna. CnuH anekTpoHa. IIpocTpancTBeHHOE pacnpeeeHne dJIEKTPOHHON IIIIOTHOCTH B aTOME
BOJZIOPO/A B PA3JINYHBIX COCTOSIHUAX. DHEPTETUYECKHUI M ONITHYECKHM CIIEKTPBI aTOMa BOJIOPOJIA.

MHOr03/1eKTpOHHBI  aTOM. 3arnojHEeHue SJIeKTPOHHbIX obonouek. Ilpunmun Ilaymu.
KBaHTOBO-MexaHHMUEeCKOE O00OOCHOBaHHE NEPUOJAUYHOCTH XUMHUYECKHX CBOWCTB 3JIEMEHTOB.
Penrrenosckoe usnydeHue. MonekynspHble CIIEKTPBI.

Tema 7.2 DiiemeHTHI sifepHOH GU3NKH U PU3MKH dJIEeMEHTAPHBIX YaCTHII.

CocraB siapa. EcrecTBeHHas paanoakTUBHOCTh. DHeprus cBsi3u. Jledext maccel. KanenpHas
MOJIENb siipa. 3aKOH paHMoaKTUBHOTO CMEUICHHUs. 3aKOH paln0aKTUBHOTrO pacnana. OObsicHeHue
OL-M3Jy4eHUs, Y-u3aydeHus. [lomne ssaepHbIX CHil.

Peakuuu npespaiieHuss HykJIoHOB. OTKpeITHE NpoToHA. OTKpbITHE HEHUTpoHA. OTKpBITHE
HelUTpuHO. OOBsCHEHHE [-U3TydCHUSI.

SnepHble peakuny cuHTe3a. S nepHble peakunu aenenus. Llennas peakuns qeneHus ypaHa.
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OneMeHTapHble 4acTullpl. WX kinaccupukanus. Buabl B3auMOIEHCTBHS 3JIEMEHTapHBIX
yactull. Kocmuueckue mydu. Me3zonbl. HacTuiibl U antudactuilbl. O0pa3oBaHue U YHUYTOXEHUE
AJIEKTPOHHO-TIO3UTPOHHBIX Map. KBapKku U IIIFOOHBI.

4.4. Conepxanue 3aHSATHI CEMUHAPCKOI'0 THIIA

Ta6nuna 5.

CopepxaHue MPaKTUYECKUX 3aHATUN I OUHOUM (popMbl 00yUueHus

Ne Tembl1 TeMaTuKa NPAKTHYECKUX 3AHATUI Bcero B Tom 4ucae
JMCIUILINHbBI JacoB JacoB
NPaKTHYEeCKOI
MOJArOTOBKH
21 KunemaTnka mocTymaTeapHOTO M BpaIlaTeIbHOTO 2 2
JIBMOKCHUS
2.1 JlnHaMKKa MOCTYNATENbHOTO JBUKCHHS 2 2
2.1 JlnHamuKa BpanmaTeabHOrO IBUKEHHUS 2 2
2.1 3aKOHbBI COXPAHEHHS B MEXAHUKE 2 2
2.2 Onementsl CTO 2 2
3.1 OcnosHoe ypasHenue MKT wnzeanbHoro rasa 2 2
3.1 3aKOHBI pacupeiesIeHUs ra30BbIX MOJIEKYI 2 2
3.1 Ocnossl MKT 2 2
3.2 ®dusnyeckas KWHCTUKA B U€aIbHOM ras3e 2 2
3.2 OCHOBBI TEPMOAMHAMHUKH. 4 4
4.1 Pacuer XapaKkTepUCTUK JIEKTPOCTATHYECKOTO TIOJIS 2 2
41 [TpoBOAHUKH W JUDJIEKTPUKHA B OIJICKTPHUECKOM 2 2
rmoJje
4.1 DIIEKTPOCTATHKA. 2
492 3aKOHBI ITOCTOSHHOTO TOKa. Pa3BeTBIICHHBIC IICITH. 2
ITpaBuna Kupxroda.
4.2 IToCTOSIHHBIH TOK. 2 2
4.3 MarsuTtHoe 1ojie ToKa 2 2
4.3 JleficTBHE MarHUTHOTO TOJISI HA TOKH U 3apsi/ibl 4 4
4.4 DNeKTPOMAarHeTU3M 2 2
51 Konebanus 2 2
Tabnuna 6.
Copep:xaHue MPaKTUYECKUX 3aHITUN JJ1 3a04HON (OpMBI 00yUEeHHUS
Ne Tembl TeMaTHKa NPAKTHYECKHUX 3AHATHH Bcero B Tom 4ucae
JMCIUILINHBI JacoB JacoB
NMPaKTHYEeCKOMH
MOJAr0TOBKH
2.1 Kunemaruka u JuHaMHuKa MaTepHalIbHON TOUKU 10
2.2 Onementsl CTO 10
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3.1 OcuoBbl MKT. OCHOBBI TepMOJMHAMHKH. 10
4.1 DNeKTpOoCTaTHKA. 10
42 3aKOHBI TIOCTOSIHHOTO TOKA. Pa3BeTBIIEHHBIE LIETIH. 6
' [IpaBuna Kupxroda.
4.3 MarsuTHOe 1moJjie. IIeKTPOMarHeTu3mM 6
Konebanus u BoJIHBI 10
Onrtuka. 10
Tabnuua 6.
Coneprxanue 1a00paTOPHBIX 3aHATUN JJIS1 OYHOM U 3a04HON (HOPMBI O0yUEHHS
B ToM 4ucie
Ne TemblI N 4acos
TeMaTHKa NPAKTHYECKUX 3aHATHH Bcero yacos .
AUCUMITUHBI NPaKTHYeCKOii
NOJATOTOBKH
1 BBenenue B TEOpHIO  TOTPEIIHOCTEH. 2 2
[TorpenrHoCTH B IPSAMBIX H3MEPEHHSIX.
1 [TorpemiHOCTH B KOCBEHHBIX H3MEPECHHSIX. 2 2
I'padmyeckuit aHamu3 JaHHBIX.
1 OO6paboTka pe3yapTaTOB TMPU HU3MEPECHHSIX 2 2
(bU3MYECKUX BEIUYHH.
5 OnpeneneHrne MOMEHTa MHEpPLUUU  KOJbLA 2 2
METOJIOM CpaBHEHUS KPYTUIBHBIX KOJICOAHUH.
5 N3yuenne  BpamarenbHOrO  JBHKEHHS  C 2 2
nomoIneko MasTHUKa O6epoeka.
5 Ormpenenenne MOMEHTa UHEPIIUU (HU3UUECKOTO 2 2
MasATHHKA U IIpoBepKa Teopemsl LlTeitHepa.
Ompenenenue kodPuUIIMEHTa KECTKOCTU W 2 2
2 Monyns  FOHra  meronoM — MpY>KUHHOTO
MasiTHHUKA.
5 Hccnenosanue nporecca coyrapeHust yupyrux 2 2
TeNl.
3 Onpenenenne YHHUBEpCAIbHOU ra3oBou 2 2
MTOCTOSTHHOM METOJIOM DJIEKTPOJIN3A.
3 OmpenenieHne CKOPOCTH 3BYKa B BO3JyXe 2 2
PE30HAHCHBIM METOJIOM.
OmpeneneHne  OTHOIIEHUS  TEIJIOEMKOCTH 2 2
3 BO3JyXa IpPH MOCTOSHHOM JaBICHUM K €ro
TETUIOEMKOCTH TIPH MTOCTOSTHHOM O0BeMe.
Onpenenenue koa¢pdunreHTa 2 2
3 TEIUIONPOBOAHOCTH BO3/yXa METOJIOM
HarpeTon HUTH.
Omnpenenenne Kod(pUIMEHTA BA3KOCTH U 2 2
3 IMaMeTpa MOJEKYJIbl BO3/yXa KaNMUISIPHBIM
METOIOM.
3 Onpenenenne Kod(pUIMEHTA BA3KOCTH U 2 2

AnaMETpa MOJICKYIJIBI I'a3a.
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3 Onpenenenue kod(pduureHTa  BA3KOCTH 2 2
JKuakoctd MetonoM CTokca.

3 OmpeneneHue  TEIUIOTHI  MapooOpa30BaHUs 2 2
BOJIBI.

3 Ompenenenne  kodduimeHta  B3aMMHOU 2 2
g dy3un Bo3ayxa U BOASHOTO Tapa.
Omnpenenenne kod(durmenta 2 2

3 TETUIONIPOBOAHOCTA TBEPABIX TEI C Majou
TEIJIONPOBOJHOCTHIO.
N3mepenne ko3dduiimeHTa MOBEPXHOCTHOTO 2 2

3 HaTSOKEHMsT BOABI U OIPENEIEHHE  €ro
TEeMIIEpPaTypHOI 3aBUCUMOCTH.

3 OrmpeziesieHne «TOYKH POChD) TIPHU Pa3IMUHON 2 2
a0CONIOTHON BIQKHOCTH

3 Omnpenenenre TEIIOTHI UCTIAPEHUS KUJIKOCTH 2 2
TI0 JIABJICHHUIO HACHIIIICHHBIX MTapOB

3 Onpenenenue TEI0EMKOCTH TBEPAOTO Tea 2 2

3 Omnpenenenre TEIIOEMKOCTH ra3a METOJI0M 2 2
MIPOTOYHOTO HArpeBa

3 OmnpeneneHue rmokaszarens aanadaTel Ipu 2 2
annabaTHIecKoM pacIIupeHuH ra3a

3 Ornpenenenue mokazaTess aiuadaTsl Mo 2 2
CKOpPOCTH 3BYyKa B BO3/1yXe

3 Ornpezenenne TerIoNpOBOIHOCTH ra30B 2 2
METOJIOM HarpeToil HUTH

3 Omnpezenenne TernaonpoBOAHOCTH TBEPIOTO 2 2
Tena

4 N3ydenue nenei nepeMeHHoro Toka. 2 2

4 NccnenoBanue GpeppoMarHeTHKOB. 2 2

4 Nzyuenue pa3psiga KoHAEHCATOPA. 2 2

4 Ompezenenne yaenpbHOTO 3apslia dJIEKTPOHA 2 2
METOJIOM MarHeTpoHa.

4 OKcriepuMeHTallbHasE ~ MPOBEpKAa  3aKOHOB 2 2
Kupxroda.

4 N3yueHune nenu nocTostHHOro TOKa. 2 2

4 UccnenoBanue Tepmucropa. 2 2

4 Hccnenosanue HOJYIIPOBOTHUKOBOTO 2 2
BBITIPSIMHATEJIS

4 HccnenoBanue TepMOIIEKTPOHHOM SMHUCCHH. 2 2

4 OrnpeneneHrue 53JIEMEHTOB MAarHUTHOTO TIOJIS 2 2
3emun.

4 Omnpenenenne ropu30HTAIBHOM COCTaBIIAIOLIEH 2 2
MarHMTHOTO TIOJIST 3€MITH.

5 Ormpeznenenye OTHOLIEHH Cp/Cy AT BO3IyXa C 2 2
MTOMOIIIBIO SIBJICHUSI 3BYKOBOTO pE30HAHCA.

6 Onpenenenne  mokasaTens — NPEIOMIICHHS 2 2

KUIKOCTH C  TOMOIIBIO  J1abopaTopHOTO
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uHTephepomeTpa.

6 Omnpenenenue paanyca KpPUBHU3HBI JIMH3BL C 2 2
noMoupo kojierr HerotoHa.

6 3aBUCHUMOCTh  TOKazaTellsd  MIpeJoMIICHUS 2 2
BO3/1yXa OT JaBJICHUSI.

6 Onpenenenue MPETOMIISIOIIETO yria 2 2
ournpusmsl Openerns.

6 Onpenenenre JJIMHBI CBETOBOM BOJHBI  C 2 2
MTOMOIIBIO TUPPAKITHOHHON PEIICTKH.

6 Onpenenenve  mokaszarenss — MPEIOMIICHHUS 2 2
MIPU3MBI.

6 Omnpenenenue CTeNeHU YEPHOTHI BoJib(ppama Ha 2 2
ocHoBe 3akoHa Credana-bonbimMana.

6 Onpenenenue  KOHIEHTpallMM  caxapa C 2 2
MIOMOIIIBIO CaXxapUMeTpa.

6 3akon bprocrepa u 3akon Maioca. 2 2

6 MaruautHoe BpalleHue MJIOCKOCTH 2 2
nossipu3anuu ceera (3ddext Dapanes).
DOTOKOJIOPUMETPHUECKOE omnpezeneHue 2 2

6 KOHIEHTPALUU MPUMECEH TSHKEIbIX METaJJIOB
B BOJIC.

6 Hccnenosanue CIIEKTPAIIbHOMN 2 2
9YBCTBUTEIHLHOCTH ()OTOCOIPOTHBIICHUS.
Ornpenenenne SHEPIHU Y—KBaHTa 2 2

7 PaMOAKTUBHOTO HW3Iy4EHUS H30TOINa Le3Us-
137.
Onpenenenue SHEPTUU Y—KBaHTa 2 2

7 PaOaKTUBHOTO W3ITy4eHUS u30Tona

kobanpTa-60.

5. IlepeueHb Y4yeOHO-METOAMYECKOr0 o0ecredeHHs] CAMOCTOSITEIbHOH PadoThI
00y4YaKOIIHUXCS 10 TUCHHILINHE

CamocrosTenbHas paboTa CTYJEHTOB SIBJISIETCSI COCTaBHOW 4acThlO0 y4eOHOW paboThl U
UMEeT UENbI0 3aKperjieHue U yriayOJlieHHs TNOJy4YeHHBIX 3HAHMW M HaBBIKOB, IOUCK U
npuoOpeTeHre HOBBIX 3HAHUHM, a TaKKe BBINOJHEHHE Y4YeOHBIX 3aJaHuil, MOJIrOTOBKY K
MPEJICTOSIIIUM 3aHATUSAM, SK3aMEHaM.

CamocrosarenbHass  paboTa  mpeaycMaTpuBaeT, KaK  IPaBUJIO,  BBINOJHEHUE
BBIUMCIUTENBHBIX paboT, rpaduyeckux 3aJaHuil K J1abopaTOpHBIM paboTaM, MOATOTOBKY K
NPaKTUYECKUX 3a/1aHUI, KOHTPOJIBHBIX PadOoT.

Pabora ¢ nautepaTypoil mpeaycMaTpUBaeT CaMOCTOSTENbHOE M3yYEeHHE TEOPETHUYECKOIrO
MmarepHaia, pa3paboTKy pedepaTroB U Jpyrux TBOPUECKUX 3a1aHUI.

IIpn camocrosiTensHOl paboTe Haa pasznenamMd AUCHUIUIMHBIL, MPH  BBINOJIHEHUU
NPaKTUYECKUX paboT, MpU MOJATOTOBKE K TECTaM, ONPOCaM M K MPOMEKYTOYHOMY KOHTPOIIIO
CTYIEHT JIOJDKEH M3yYUTh COOTBETCTBYIOIME pa3Aelbl OCHOBHOM M BCIOMOTaTelbHON
JUTEPATYpBI 10 TUCLHUIUIMHE, @ TAK)KE UCII0JIb30BATh YKa3aHHBIE B IEPEUHE HHTEPHET-PECYPCHI.

B mpomecce camocTosiTenbHONW yu4eOHOW JAEATENBHOCTH (HOPMHUPYIOTCS  YMEHHS:
AQHAIN3UPOBATh CBOM I103HABATENIbHBIE BO3MOXKHOCTH M IUIAHUPOBATH CBOIO IIO3HABATEJIBHYIO
NEeSTeNIbHOCTh; paboTaTh C HCTOYHMKAMU HHQOpPMAIMU: TEKCTaMH, TaOlHMIIaMH, CXEMaMu;
aHAJTM3UPOBaTh MOJYYEHHYIO YueOHyH HH(pOpMAIHIO, JAelaTh BBIBOJbI, AaHAIU3UPOBATh WU
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KOHTPOJUPOBATL CBOU y‘-Ie6HI:Ie H€I>'ICTBI/ISI; CaMOCTOATCIIBHO KOHTPOJUPOBATH IMOJTYUYCHHBIC
3HaHHs.

6. OueHoYHbIE CPeCTBA JJISl TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOYHOM
aTTecTALMHU 10 UTOraM OCBOEHHS 1M CHHUIIIUHbBI

VY4er ycrneBaeMOCTH OOYyYaromlerocsi Mo JUCHUIUIMHE ocymiecTsisercs nmo 100-0ammpHol
IIKaje.

MaxkcumanbHOe KOJMYECTBO 0AaJUIOB MO AUCHUILINHE 3a 01uH cemecTp — 100:

- MAaKCHMaJIbHOE KOJIMYECTBO OAIJIOB 3a BHINOJHEHNE BCEX BUIOB TEKYIIEro KOHTPOIS - 60;

- MAaKCUMAaJIbHOE KOJIMYECTBO OAJUIOB 32 MOCEIICHHE JEKIIMOHHBIX 3aHATHI - 10;

- MAaKCHMaJIbHOE KOJIMYECTBO OAIJIOB 3a MPOXOKACHUE MPOMEXKYTOUHOH arTectanuy - 30,

6.1. Texkymuii KOHTPOJIb

TunoBble 3a7aHKs], METOIMKA BBITTOJIHEHUSI U KPUTEPUU OLICHUBAHUS TEKYIIETO0 KOHTPOJIS
Mo paszenamM JTUCHUIUIMHBI TpeAcTaBieHbl B DOHIE OIEHOYHBIX CPEACTB 10 JIaHHOU
JIUCILIUILINHE.

6.2. IlpomeskyTOUHAsA aTTECTALMSA

dopma IpPOMEKYTOUHOM aTTECTAIMH 110 TUCHHUILIMHE — JK3aMeH mocje 1, 2, 3 u 4-ro
ceMecCTpPOB.

st 3a04HOl popMbI 00yUeHns

®opMa MpOMEKYTOUHON aTTECTALMHU 110 JUCLUILUIMHE — JK3aMeH mocJie 1, u 2-ro roaa.

dopma npoBesieHNs IK3aMeHa: YCMHO nO Ounemam
IlepeyeHb NpUMEPHBIX BOIIPOCOB /ISl OATOTOBKH K 3K3aMmeHy (1 cemectp):
OIIK-1

. IlyTe, nepemenienre, CKOpoCTb, YCKOPEHNE MAaTEPUATIBHOU TOUKHU.

. YpaBHEHHE KUHEMATUKM IIOCTYNATEIBHOIO M BpaLaTEIIbHOIO JBWXEHHUM MAaTepUaIbHOU
TOYKH (U1 pPABHOMEPHOTO U PABHOYCKOPEHHOTO JIBUKEHUI).

3. TaHreHuManbHOE, HOPMAJIBHOE W IOJHOE YCKOPEHHME NPU KPHUBOJIMHEWHOM IBW)KECHHH, HUX

B3aUMOCBS3b.
4. VYrnoBoe IEpeMEIEHUE, YIJTOBas CKOPOCTb, YIJIOBOE YCKOPEHWE IIPU BpalllaTeIbHOM
JIBHKEHUH TBEPJOTO TEJA.

5. CBa3p MeXIy BEIMYMHAMH, XapaKTEPU3YIOIIMMM IOCTYNAaTEIbHOE U BpalaTEIbHOE
JIBUXKEHHE. XapaKTepUCTUKH pPaBHOMEpHOro BpamieHus. Cl0oXKHOE MOCTyHnaTelbHO-
BpallaTeIbHOE JBHKEHHUE.

. [lonsitue cunsl u Maccsl. 3akoHbl HploTOHA.

. 3aKOH BCEMHUPHOTO TAroTeHus. Cuia TSKECTH U BEC Tela.

. Cuna ynpyroctu. 3akoH ['yka. Cuisl TpeHHUS.

. MOMEHT cuibl.

0. MOMEHT MHepIMH MaTepUATIbHOM TOYKM M TBEPAOro Teina. MOMEHT MHEPLHH CTEp)KHS,
KOJIbLIa, TUCKa, mapa. Teopema Llteiinepa.

11. OcHOBHOE ypaBHEHHE TMHAMHMKHN BPallaTeIbHOTO JIBUKECHHUS.

12. MoMmeHT ummynbca.

13. Pabota u sHeprusi. PaboTta koHcepBaTUBHON CHIIBI. MOIITHOCTD.

14. Kunetnueckas sHeprus. Kunetnueckasi sHeprus BpaliaTelbHOIO JBUKECHHUS.

15. IToTennmanbHas S3HEPrUs U €€ BA3b C KOHCEPBATUBHOW CHUIIOM.

16. IloTeHuumanbHas HEpPrusi Tela B TOJE CUIBl TSDKECTH, Je(POPMHUPOBAHHOW MPYKUHBI.

IToreHmanbHas KpuBasi.
17. 3akoH coxpaHeHus sHepruu. [IpeBpaieHne MexaHn4eCKOW SHEPTUH.

N —

— O 0 3 O\
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18. mnynbe Tena. 3aKkOH U3MEHEHMSI U COXPAHEHUSI UMITYJIbCa. YTIPYTUi U HEYIPYTUH yaaphl.

19. IlenTp Macc, 3akOH JBM)KEHUSA II€HTpa Macc. JIBWI)KEHHE Tena MEepEeMEHHOHM MAacChl.
Ypauenue Memepckoro. @opmyna L{nonkosckoro.

20. 3aKkOH U3MEHEHUS U COXPAaHEHHUS] MOMEHTAa UMITYJIbCa.

21. 'mpockomn, rupockonuueckuit 3hdexr.

22. 3aKOHbI TUHAMUKU B HEMHEPLUHUAIbHBIX cucTeMax oTcueTa. CHIIbl HHEPIUH.

23. HemneprmanbHble CHCTEMBI 0TcueTa. LleHTpoOexHas cuiia HHepIUH.

24. Hennepuuanbaeie cucteMbl oTcueTa. Crita Kopuosuca.

25. IlpoctpancTBO M Bpemsi B Kiaccudeckol mexaHuke. lIpeoOpazoBanus [Manunes. 3axkoH
cinoxenus ckopocrei. [Ipunnun otHocurensHocTu [anmes.

26. IlocTynaTel crielMaIbHON Teopun OTHOCUTENLHOCTH. [IpeoOpazoBanus JlopeHia.

27. IlpeobpazoBanus Jloperiia. OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH COOBITHHA.

28. IIpeobpazoBanus JlopeHua. OTHOCUTENBHOCTD JIUTENBHOCTH cOObITHH. [lapagokc Me30Ha.

29. IIpeobpazoBanus JlopeHia. MisMeHeHne JTMHBI TEJ B Pa3HbIX CUCTEMax OTCUETa.

30. IIpeo6pazoBanus JlopeHiia u peasITUBUCTCKHUI 3aKOH CIIOKEHUSI CKOPOCTEH.

31. nTepBan Mexay COOBITUSIMH.

32. OCHOBHO#1 3aKOH PEJISITUBUCTCKOW TUHAMUKH.

33. Kunetrnueckas 3HEprusi B peJSITUBUCTCKON MEXaHUKE.

34. DHeprus mnokosd. 3aKOH B3aUMOCBSI3U Macchl M dHepruu. CBsi3b MEXAYy BSHEprueu u
UMITYJIBCOM, UMITYJIbCOM M KUHETUYECKOM SHEpruei B peisiTUBUCTCKON MEXaHHKE.

35. Cuctembl MHOTUX yactull. CocTosHUE cucTeMbl. [lapameTpbl cOCTOSIHUSL.

36. U neanbHblil Ta3. YpaBHEHHE COCTOSHUSA UACATBHOTO rasa.

37. OCHOBHOE ypaBHEHHUE MOJIEKYIISIPHO-KUHETUUECKON TEOPUH UJICAIBHOTO Ta3a.

38. Uucno creneHeit cB000IbI MOJIEKYJIbI. Pactipeiesienust SHEpPruu Mo CTENeHsIM CBOOOIBI.

39. PacnipeienieHre MOJIEKyII B MOTEHIMAIbHOM Toiie Pacnipenenenne bonbimana.

40. Pacnipenienenre ra3oBbIX MOJIEKYJ IO CKOPOCTSM (pacmpezenenue MakcBemna).

Ilepeyenn npakTH4ecKuXx 3aganmii k 3k3ameny (1 cemectp)
OIIK-1
1. BenocuneaucT mpoexai HNepByio NOJOBUHY IMYTH CO CKOPOCTBIO V1 = 16 KM/4, BTOpYIO
MOJIOBUHY MYTH — CO CKOPOCTBIO V2 = 12 kM/4. OmnpenenuTs CpeiHIO CKOPOCTb JBHKEHUS
BEJIOCUIIEUCTA.
2. Paauyc-BeKTOp MaTepualbHOW TOYKM H3MEHSETCS CO BPEMEHEM II0 3aKOHY

F=it’+ TS’[Z. Onpenenuth i1 MOMEHTa BpEMEHH t=IC MOJyjidb CKOPOCTH H MOJIYJb

YCKOpEHHUS.

3. Koneco Bpamaercst ¢ MOCTOSHHBIM YIJIOBBIM YCKOpPEHHEM & = 3 pan/cz. Onpenenuts
paanyc Kojeca, ecinu yepe3 t=1c mocie Hayajia IBUYKEHUS IOJIHOE YCKOpeHHue Koieca a = 7,5
M/,

4. luck paanycom R = 10 cm BparmiaeTcsi BOKpYT HEMOJIBHKHON OCH TaK, YTO 3aBUCHMOCTD
yriia moBopoTa pa;mycza JIUCKa OT B]geMeHI/I 3amaetcs ypaBuenueMm o(t) = A + Bt + ct? + Dt? (B
=1 pan/c; C =1 pag/c® D =1 pag/c”). Onpenenuts j1s TOYeK Ha 000/1€ Kojeca K KOHITy BTOPOU
CEeKyHJbl IOCJiEé Hayajla [BWKEHHUs: 1) TaHTeHLHaJbHOE YCKOpPEHHE a.; 2) HOpMajbHOE
YCKOPEHHUE ap; 3) MOJIHOE YCKOPEHHUE a.

5. Teno maccoit m = 2 Kr majaeT BepTHUKaJIbHO ¢ YCKOpeHHeM a = 5 m/c2. Omnpenenurb
CUITY CONTPOTUBIICHUS TP ABHKEHUHU ITOTO TEla.

6. B ycranoBke (puc. 1) yron o HaKJIOHHOM TUIOCKOCTH C TOPU30HTOM paBeH 20°, Macchl
ten My =200 r u mz = 150 r. Cuynrtas HUTH U OJIOK HEBECOMBIMU U IIpeHeOperasi CHJIaMu TPEHMUSI,
OTIpENIeIUTh YCKOPEHHE, C KOTOPBIM OYAYT IBUTATHCS 3TH TeJa, €CIIU TeJI0 My OIyCKaeTcsl.

mp
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Puc. 1.

7. MarepuasibHasg TOYKa Maccold m = | Kr ABUragach Moja JIEUCTBUEM HEKOTOPOWU CHJIbI
cornacHo ypasHeHuio s = A — Bt + Ct? — Dt® (B =3 m/c, C = 5 m/c%, D = 1 m/c®). Onpenenurs
MOIIHOCTH N, 3aTpadyMBaeMylO Ha JIBHMI)KEHHE TOYKU B MOMEHT BpeMeHu t =1 c.

8. C BepmuHBI KIMHA, JutMHA KoToporo { =2 M u BeicoTa h = 1 M, HAUMHAET CKOJIB3HUTH
HeOoubioe Teno. Koadduument tpenus mexay tenom u kauHoMm f = 0,15. Onpeaenuts: 1)
YCKOPEHHE, C KOTOPBIM JIBHXKETCS TEJIO; 2) BpeMs MMPOXOXKACHUS Tela BIOJb KIMHA; 3) CKOPOCTh
TeJa y OCHOBaHUS KJIMHA.

9. Yactuuma nBmxercsa co ckopocthio v = 0,8 c¢. Onpenenutrb OTHOIIEHHUE MAacChl
PEISITUBUCTCKOM YACTHUIIBI K €€ Macce MOKOsl.

8. OnpenenuTs AaBlIEHUE, OKa3bIBAEMOE ra30M Ha CTEHKU COCY/a, €CIIM €ro IUIOTHOCTh
paBua 0,01 Kr/M°, a CpeHsst KBaAPATHYHAS CKOPOCTh MOJIGKYJT rasa cocTaisier 480 m/c.

10. Ha kakoii BbicOoTe AaBieHue Bo3ayxa cocrasisieT 60% oT naBieHus Ha ypoBHE Mops?
CuuTtath, YTO TEMIEpaTypa Bo3Ayxa Be3ze oauHakoBa U paBHa 10°C.

11. Ilpu kakoil TemmepaType CpenHsisi KBaJpaTU4yHas CKOPOCTh MOJIEKYJ KHCJIOPOJa
OoJiblie X HanboJIee BEPOATHON CKOPOCTH.

12. OmnpenenuTh OTHOIICHHWE JABJICHUS BO3/yXa Ha BBICOTE | KM K JaBICHHIO Ha JIHE
CKBaXMHBI TiyouHoit 1 kM. Bo3gyx y moBepXHOCTH 3eMiiM HAXOOUTCS MPH HOPMAaIbHBIX
YCIIOBHSIX, U €70 TEMIIEpaTypa HE 3aBUCUT OT BBHICOTHI.

Ilepeyenb BONPOCOB K 3K3aMeHYy (2 cemecTp)
OIIK-1
. CpeniHee yuCco CTOIKHOBEHUHM U CPEHsIS JUIMHA CBOOOAHOrO Mpolera MojaeKyI.
. TemmmonpoBoaHOCTh. YpaBHeHue Oypoe. KoaduiimeHt TennonpoBoHOCTH.
. BuyTpenHee TpeHue (Bs3KoCTh) ra3oB. YpaBHeHue Horotona. Koadduuumenr Baskocru.
. Audpodysus. Ypauenue Guka. Koapdunuent nuddysun.
. BHyTpeHHss sHeprus uaeanbHoro rasa. Yucio creneHei cB00O0 bl MOJIEKYJIbI.
. Pabota B Tepmonmnamuke. TemioeMKocTb.
[TepBblif 3aKOH TEPMOAMHAMUKHA M €ro NPUMEHEHUE JUIsI H30XOpPHOTO U HM300apHOro
MPOLECCOB B ra3zax. Y HUBEpCcaJIbHas ra3oBas IOCTOSAHHAsA. Y paBHeHUE Maiiepa.
8. IlepBblil 3aKOH TEPMOJUHAMUKM M €r0 MPUMEHEHHUE JIi W30TEePMHUUECKOro M aauabaTHOro
npoueccoB. YpasHenue [lyaccona.
9.. Temnosele nsurarenu. Kpyrosoit mpouecc. IMukn Kapno. KIIJ[ muxna. Bropoe Hauaino
TEPMOJMHAMUKHU.
10. OOpatumble U HEOOPAaTUMBbIE TPOLIECCHl. DHTPOMHS, €€ CTATUCTUYECKOE TOJIKOBAaHUE U CBS3b
C TEPMOJANHAMHUYECKON BEPOSATHOCTBIO.
11. OuTponus. M3meHeHune SHTpONUY Npu u3onpoleccax. Bropoe Hauano TepMoguHAMUKY.
12. PeanbHble Ta3pl. YpaBHenue Ban-aep-Baansca. M3oTtepmbl Ban-nep-Baanbca.
13. BayTpenHsist sHeprus peagbHoro raza. g gexr Jxoyns - ToMmcoHa.
14. CsoiictBa xuakoctei. [loBepxHOoCTHOEe HaTshDKeHue. JlaBieHHWE T10J WCKPUBICHHOMN
[IOBEPXHOCTHIO.
15. ®azoBeie iepexoabl. JlnarpamMmma cOCTOSHUS.
16. DnexTpuueckuii 3apsii. 3aKOH COXpPaHEHUs AIEKTPUUYECKOTo 3apaaa. 3akoH Kyiona.
17. HanpsskeHHOCTh 3JEKTPOCTAaTHYECKOro Mouisl. HampsykeHHOCTh IOJISI TOYEYHOro 3apsja.
[Tpuniun cynepno3uuu. 3apsi, paciupeaeIeHHbIH 0 00beMy, TOBEPXHOCTH, JIUHUH.
18. IlpuHuun cynepno3unuu. OJIEKTPUYECKOoe T[oje Junois (Ha OCH JUIoNis W Ha
HepIEeHIUKYIISpe, BOCCTAaBJICHHOM U3 CEPEAMHBI TUMOJS).
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19.

20.

21.

22.

23.

24.

25.

26.

27

28.

29.

30.

31.

32.
33.

34.

35.

36.

Cunossle nuHUM. II0TOK BEKTOpa HAIPSHKEHHOCTH 3JIEKTPOCTATUYECKOro mojis. Teopema
["aycca 1151 371€KTpOCTaTHUECKOTO MOJIS B BAKYYME.

Teopema I'aycca. IIpumenenue TeopeMsl ['aycca 1 pacuera 3JIEKTPOCTaTUYECKHUX IIOJICH:
HaNpsKEHHOCTH I0JIs1 PABHOMEPHO 3apsHDKEHHON ChepruuecKoil TOBEpXHOCTH.

Teopema I'aycca. IIpumenenue teopemsl ['aycca nis pacdera 3JIEKTPOCTaTUYECKHUX ITOJICH:
HaNpsKEHHOCTh M0JIs1 00bEMHO 3apsyKEHHOTO 11apa.

Teopema I'aycca. IIpumenenue teopemsl ['aycca nis pacdera 3JIEKTPOCTaTUYECKUX ITOJICH:
HalNpsOKEHHOCTh  IOJI1  PAaBHOMEPHO  3apsUKEHHOM  OECKOHEYHOM  IJIOCKOCTH U
HAIMpsSOKCHHOCTL  IIOJIA  ABYX OECKOHEYHO MMPOTSOKCHHBIX MAPAJUICIIBHBIX PAaBHOMCPHO
3apsKEHHBIX MJI0CKOCTEH.
Pabora snexrpocraTMyeckoro mojs IO MEpeMEIEeHUI0 3apsaa. Llupkymsuus BeKkTopa
HaInpsKEeHHOCTH EKTPOCTATUYECKOT O OJIsl. [lorennuanbHbIN Xapakrep
AJIEKTPOCTATUYECKOTO ITOJIS.

[Torennuan snexkrpocratuyeckoro nois. IloreHnuman mons TouyeuHoro 3apsina. PasHocTb

NOTEHLIUAJIOB.

CBs3b HaNpsHKEHHOCTH M MOTEHIMAaa 3JIEKTPOCTATUYECKOTo MOJs. DKBUIIOTEHIMAIbHbIE
IMMOBEPXHOCTHU U JIMHHUH HAIIPAKCHHOCTH.

CBsI3b HAINPSDKEHHOCTH M IOTEHLMANIa 3JIEKTPOCTaThdeckoro mnoss. Pacder noreHiuana
3apsHKEHHON Cephl.

CBs3b HaIPsDKEHHOCTM M NOTEHIMada 3JeKTpocTaThyeckoro mnois. Pacuer pasHoctu
NOTEHLIMAJIOB MEXIy JByMS TOYKaMHM  IIOJIi PaBHOMEPHO 3apsDKEHHOM OECKOHEYHO
HPOTSKEHHOM IJIOCKOCTH U MEKAY JIBYMsI pABHOMEPHO 3apsKEHHBIMU IUIOCKOCTSIMH.
CBs3p HamnpsKEHHOCTM M IOTEHLMANA 3JeKTpocTaThueckoro mons. Pacyer pasHoctu
HNOTEHIMAJIOB MEX/y TOUKAMHU I10JI1 00bEMHO 3apsHKEHHOTO IIapa.
IIpumenenne Teopemsl ['aycca il pacdera HANpPsKEHHOCTH IIOJII  PAaBHOMEPHO
3apsDKEHHOro IMIMHIApa (HUTH). CBsA3b MEXAY HaNpsDKEHHOCTbIO U IOTEHLUAIOM
AJIEKTPOCTATUYECKOr0 TOJs. Pacuer pa3HOCTH MOTEHUMAIOB MEXJIy TOYKaMHU IOJIs
PaBHOMEPHO 3apsHKEHHOI0 OECKOHEUHOTO IWINHAPA (HUTH).

I[I/IBJ'IGKTpI/IKI/I B JJICKTPUYCCKOM II0JIC. HOJ’IS[pI/ISaHI/Iﬂ JUDJICKTPUKOB M €€ THIIBI. BCKTOp
NOJIIPU3ALIUY.

DnexTpuueckoe mnojie B qudiekTpuke. OTHOCUTENbHAS JUAIEKTPUUEcKas MPOHULIAEMOCTh U
JUDJIEKTPUYECKasi BOCIPUMMYNBOCTD.

Bexkrtop snexrpudeckoro cmemeHus. Teopema ["aycca st AUDIEKTPUKOB.
CerHeTroannekTpuku M MX CBOMCTBA. Jmanexrpuueckuil rucrepesuc. [Ibe3oanexkTpuueckuit
¢ Pexr.
IIpoBogHMKM B 3JEKTpOCTaTHYECKOM Moje. PacnpeneneHue 3apsiioB B INPOBOJHUKE.
ONEKTPOEMKOCTh YEJUHEHHOTO ITPOBOHMKA.
Konzaencaropbl. OnekTpoeMKocTh KOHAeHcaTopa. IlocienoBarenpHOoe M mapaienbHOE
COEJIMHEHUE KOHJIEHCATOPOB.

OHeprus NpoBOJHUKA U KOHJIEHCATOpa. DHEPIHsl dJIEKTPOCTATUYECKOTO TIOJIS.

Ilepeyenn npakTHYeCKUX 3aJaHMI K Ik3aMeHY(2 cemecTp)
OIIK-1
1. Jlen wmaccoit 2 kr, Haxoasummiics mpu Ttemmeparype -13°C, marpeiu g0 0°C wu

pacrutaBuin. OnpeneTnTh N3MEHEHUE SHTPOTTHH.

2. OHpe,Z[CHI/ITB YACJIBHBIC TCIJIOCMKOCTH Cy U Cp, €CIIM U3BECTHO, YTO HCKOTOPBIﬁ ra3 nmpu

HOPMAaJIbHBIX YCIIOBUSX UMEET yleabHbIH 00beM V =0,7 M>/kr. UTo 910 3a ras?

3. Azor maccoit m = 280 r pacummpsercss B pe3yjibTare HM300apHOTO mpoliecca Mpu

nasienuu p = 1 MIla. Onpenenuts: 1) paboTy pacimupenus; 2) KOHEYHbI 00beM rasa, eciu Ha
pacupenue 3arpadena temiora Q = 5 k/x, a HayanpHas Temnepatypa azota T1 = 290 K.
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4. ITpu n3006apHOM HArpeBaHUH HEKOTOPOTO HaeadbHoro raza (v = 2 monb) Ha AT = 90 K
eMy OBbUTIO COOOIIEHO KoaudecTBO TeroThl 2,1 x/[k. Onpenenuth: 1) paboty, coBepiiaeMyto
razoM; 2) M3MeHeHHe BHyTpeHHell sHepruu rasza; 3) Beauuuny y = C, / Cy.

5. B BepmmHax kBajpara co croponoit 0,1 m momemtensl 3apsiabl 1o 0,1 1K, Onpenenuts
HANPSDKEHHOCTD T0JI B LIEHTPE KBaJipaTa, €Clid OJIUH 3apsij] OTPULIATEIbHBIN.

6. B BepmmHax kBagpara co croponoit 0,1 M momemens 3apsast mo 0,1 HKi. Onpenenutsb
MOTEHLIMA MOJIsI B LIGHTPE KBajpaTa, €CiIM OJMH 3apsi]] OTPUIATEIbHBIN.

7. DIEeKTpOCTaTHYECKOE TII0JIe CO3JaeTcss JBYyMs OECKOHEYHBIMHM MapayljiebHBIMU
IJIOCKOCTSIMU C TOBEPXHOCTHOM IUIOTHOCTBIO 3apsija | HKi/m? u -2 HKi/M?. Onpenenuthb
HANPSKEHHOCTD I0JI1 MEXY INIOCKOCTSMH, 32 IIpe/ieiaMHt IIJI0OCKOCTEN.

8. Kakum 3apsgoM ( ofmagaer mapuk Maccoi m = 107°kr, ecim ero Bec
YPAaBHOBELIMBACTCS CHIION MPUTKEHHS K TOYedHoMy 3apsxy ( = 107K, Haxomsmemycs Haj
IIApUKOM Ha pacCTOSHUU I = IM?

9. Haiitu HampsKeHHOCTH AJIEKTPUYECKOTO MOJS B TOYKE, JeKallel mocepeinHe MExXIy
TOYCUHBIMH 3aPSIIAMI: TONOKHTENbHBIM, paBHbIM 8-10 Kut, n orpruarensusiv, paabim -6-107
K. Paccrosinue mexny 3apsinamu paBHo 10 oM, quaneKTpudeckas IpOHUIIAEMOCTh CPeibl paBHA
eAMHHUIIE.

10. HaiiTm moTeHUIMaN S3JEKTPUYECKOTO IO B TOYKE, JISKAIICH MOCEepeIuHEe MEXKTY
TOYCUHBIMH 3aPSIIAMU: [IONOKHTENbHBIM, paBHbIM 8-10° Kut, u orpuuarensubiv, papabiM -6-107
K. Paccrosinue mexny 3apsinamu paBHo 10 oM, quaniekTpudeckas IpOHUIIAEMOCTb CPeibl paBHA
eAMHHUIIC.

Ilepeyenb BONpoOcoB k 3k3aMeHy (3 cemecTp)
OIlK-1
. Dnekrpuueckuii Tok. Cuna toka. [1oTHOCTH TOKA.
. Ucrounmuku Toka. JIC ucrounuka.
. 3axon OMa B uHTEerpasibHoM U tuddepeHmansaoi popme.
. 3akon JIxoyns - JIeHna B uHTerpanbHoi u nuddepeHimansHoin Gopme.
. 3axoH OMa 1J11 HEOTHOPOAHOI'O yYacTKa LIETH U CIEICTBUS U3 HETO.
. [IpaBunia Kupxroga. PacueT pa3BeTBIEHHBIX JIEKTPUUECKUX Lenel (Ipumep).
. MaruutHoe nosie. Bektop MarHuTHOM nHAYKIUH. ['paduueckoe npencrapieHne MarHUTHOTO
OJIS.
8. 3akoH buo - CaBapa - Jlamnaca u ero npuMeHEHHUe AJI pacueTa MarHUTHOTO IOJIS MIPSIMOTO
TOKa.
9. 3akon buo - Casapa - Jlatutaca n ero npuMeHeHue Ui pacdeTa MarHUTHOTO TOJIsl KpyTrOBOTO
TOKa.
10. JlelicTBe MarHUTHOT'O MOJI Ha MPOBOJHUK ¢ TOKOM. Cuna Amnepa. Cuia B3auMoJIeHCTBUS
JBYX IPOBOJHHUKOB C TOKOM.
11. Teopema 0 LUPKYISILIMK BEKTOpPA HAMPSPKEHHOCTH MAarHUTHOT'O TOJIS (3aKOH MOJIHOTO TOKA) U
€ro NpHUMEHEHHE JIJIsl pacyeTa MarHUTHOT'O TI0JISl COJICHOU/Ia.
12. Teopema 0 HUPKYISILIMK BEKTOpA HAMPSPKEHHOCTH MAarHUTHOTO TOJIS (3aKOH TOJHOTO TOKA) U
€ro NpHUMEeHEHHe JJIsl pacyeTa MarHUTHOTO T0JIsl TOPOUIA.
13. TloToxk BekTOpa HANPsSHKEHHOCTH MAarHUTHOTO TMoJisg (MAarHUTHOM MHAyKuuHu). Teopema
I'aycca 1u1st MArHUTHOTO TTOJISL.
14. Pabota 1o nepeMenieHnto NpoBOJHIKA U KOHTYpa C TOKOM B MarHUTHOM IIOJIE.
15. KoHTyp ¢ TOKOM B MarHUTHOM 1oJie. MarHUTHBIE MOMEHT KOHTYpa C TOKOM.
16. JIBukeHue 3apsyKEHHOM YaCTHUIBI B JIEKTPUYECKOM TIOJIE.
17 MarauTtHOe 11os1e ABWXKyIerocs 3apsaa. JleicTBrue MarHUTHOTO TOJISI HA ABKYIIUKACS 3apsi.
Cuna Jlopenna.
18. JIBmkeHue 3apsyKEHHOM YaCTHLIBI B MArHUTHOM TIOJIE.
19. OTKIOHEHNE IBUKYIIUXCS 3apsI0B DJIEKTPUUECKUM U MarHUTHBIM I1OJIEM.
20. Dddext Xomra u ero NpUMEHEHHE.
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21. MarauTHbple MOMEHTBHI 2JIEKTPOHOB U AaTOMOB.

22. HamarmuueHHOCTb. MarHuTHOe ImoJie B BellecTBe. MarHuTtHas BOCHPUUMYHUBOCTh U
OTHOCHUTEJIbHAs MarHUTHAsl IPOHULIAEMOCTh BELIECTBA.

23. lnamarauTHBIN 3P PeKT.

24. JlnaMarHeTUKH U apaMarHeTHKU.

25. deppoMarHeTUKU, UX CBOMCTBA U MPUMEHEHHUE.

26. OnbiTel Papajes. SIBaeHUe 371EKTPOMAarHUTHON UHYKIIUH.

27. 3akon Papanes. [IpaBuio Jlena. Buxpesbie TOKH.

28. Camounaykuus. MTHIyKTUBHOCTb. TOKM IpH pa3MbIKaHUM U 3aMbIKAHUU LIETIH.

29. DHeprust MarHuTHOTO 1oJist. O0beMHas IJIOTHOCTh YHEPTUH.

30 BuxpeBoe anexrpuueckoe nosie. [lepsoe ypaBuenne Makcsenia.

31. Tok cmenienus. Bropoe ypaBuenue Makcgeiia.

32. Cuctema ypaBHeHu MakcBesia AJis 3JIEKTPOMarHuTHOTO T1OJISL.

33. YpaBHEHHE U XapaKTEPUCTUKU TapMOHUYECKUX Kosiebanuii. CriocoObI 3a1aHus KOIeOaHMil.
34. HuddepeHnuanbHoe ypaBHEHHE COOCTBEHHBIX (HE3aTyXalolIUuX) KOJICOaHWH Tpy3a Ha
npyxuHe. Ero pemenue. ['apMoOHUYECKUN OCHMILIATOP. MasTHUKH.

35. CkopocTh, yCKOpEHHUE, IHEPTUS TAPMOHUUECKUX KOJIeOaHUH.

36. Konebartenbubiii koHTYyp. CBOOOAHBIE HE3aTyXaloIUE SJIEKTPOMArHUTHbIE KOJeOaHUs B
KoHType. JuddepennmansHoe ypaBuenue. @opmyna TomcoHa.

37. Tok 1 HampsKEHHE B UJICATM3UPOBAHHOM KosiebaTenbHOM KoHType. [IpeBpalienue sHepruu
IIPU 3JIEKTPOMArHUTHBIX KOJIEOaAHUSX.

38. MuddepenunansHoe ypaBHEHHE 3aTyXaroMMX KoyieOaHW B KoieOaTeIbHOM KOHTYpE, €ro
pelieHue.

39. XapakTepuUCTUKH 3aTyXaHUs.

40. IuddepennnanpbHOe ypaBHEHUE BBIHYKICHHBIX KOJICOAHHI B KOHTYPE, €T0 PEIleHuUE.

41. HanpspkeHue Ha KOHJEHCATOPE U TOK B KOHTYPE MPH BBIHYKICHHBIX KOJICOAHUSIX.

42. SIBnenue pe3oHaHca B KojiebaTeabHOM KOHTYype. Pezonancublie kpusble (AUX). PezoHaHcHbIE
XapaKTePUCTUKHU KOJIeOaTeIbHOTO KOHTYpA.

IlepeueHb NPaKTHYECKUX 3aJaHUI K IK3aMeHy(3 cemecTp)

OIK-1 S
1. B cxeme ¢ = g = 110 B, R; = Ry = 200 Owm, compoTuBieHue
BosibT™MeTpa 1000 Om. Haiitu noxazanue BosbTMeTpa. CONpOTHBICHUEM
Oarapeit npeHeOpeyb. R, (V) R,

2. K HCTOYHMKY TOKa MOJKIIOYAIOT OJMH pa3 pe3ucTop
conporuBienuem 1 Owm, apyroit paz3 — 4 Om. B obOoux ciyyasx Ha I;
pe3ucTopax 3a OAHO U TO K€ BPEMs BBIIEIAETCS OJUHAKOBOE KOJIMYECTBO
Ter10Tel. OnpenenuTh BHYTPEHHEE CONTPOTUBICHNE HCTOUHNKA TOKA.

3. KakoBa nomkHa OBITh IUIONIAJb IONEPEYHOrO0 CEYEHHUS MPOBOAA, UYTOOBI MpHU
JOITYCTUMOM TJIOTHOCTH ToKa 1 A/mMM, cuia Toka B HeM Obuta 100 A?

4. Yemy paBHO BpeMs, 3a KOTOpO€ dYepe3 IONEepeuyHOe CEYEHHE MEeTATTMYECKOro
IIPOBOJIHHUKA MPOXOAUT 10” 3IeKTpOHOB, ITpH cuiie ToKa 32 MKA?

5. ITo 1ByM GECKOHEUHO JIMHHBIM MPSMBIM MapauIeIbHBIM MIPOBOJIAM, HaXOJSAIIMMCS Ha
paccrosann AB = 10 cm apyr ot apyra B Bakyyme, TekyT Toku |1 = 20 A u |, = 30 A
OJINHAKOBOT0 HanpasieHus. ONpeaennTs MarHUTHYIO HHIYKIUIO B 1mosis, co3gaBaeMoro Tokamu
B Touke C, nexamied Ha MOpsIMOW, COEAMHSIOMIMX 00a MpPOBOJAA, €CIAM TOYKA JIEKUT Ha
paccTosiHuM 1 = 2 CM JIEBEE JIEBOTO ITPOBOAA.

6. DIeKTpOH BIETaeT MEPHEHAWKYISIPHO CHJIOBBIM JIMHHSM B OJHOPOJHOE MAarHUTHOE
110JI€ HANPSYKEHHOCTHIO 7,96- 10" A/m. Kakos Oyner nepuo| ero oOpamieHrs B MAarHUTHOM T10Jie?

7. HanpspkenHocts H MarHMTHOro moisis B LIEHTPE KPYroBOrO BHUTKAa C MarHUTHBIM
MOMEHTOM Pm = 1,5 AM paBHa 150 A/m. Onpenenuts: 1) paanyc BUTKa; 2) CUIy TOKA B BUTKE.
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8. [Ipoiins yCKOPSIONIYI0 Pa3HOCTh MOTEHIMANOB 3,52 kB, 3apshyKeHHas 4acTHIla BICTACT B
OAHOpPOJHOE MarHuTHOe mosie ¢ uHaykuuer 0,01 Ta mepneHauKyIspHO JUHUSIM HHIYKIIHH.
Onpenenutb YACNIbHBIA 3aps]l YacTHIbl (OTHOLIEHUE €€ 3apsja K Macce), €clu paauyc
TPAEKTOPHUH 2 CM.

9. Ompenenuth MarHUTHYIO HMHIYKIUIO B IEHTPE KPYrOBOTO IPOBOJIOYHOTO BUTKA
paguycoMm R = 10 cm, mo kotopomy Teuet Tok | =1 A.

10. Ha paccrosHuM 5 CcM mapaiebHO MNPSAMOJUHEHHOMY JIJIUHHOMY THPOBOJIHUKY
JIBUKETCS SJIEKTPOH C KMHETUYECKOM sHepruei 1,6 10716 JIx. Kakas cuma Oyzaer neicTBoBaTh
Ha 3JIEKTPOH, €CJIN 10 IPOBOJAHUKY ITYCTUTh TOK 1 A?

11. Cuna Toka B cosieHouae paBHOMEpHO Bo3pactaeT oT 0 mo 10 A 3a 1 MuH, npu 3TOM
cosienou HakarumBaet sHepruto 20 k. Kakas 91C unayuupyercs B cojieHouae?

12. OnHocnoliHbIi coneHona O0e3 cepaeunuka jumHOW 20 cM U auamMeTpoM 4 ¢M UMeeT
IJIOTHYI0O HAMOTKy MeAHbIM mpoBojgoMm auamerpoMm 0,1 mm. 3a 0,1 ¢ cunma Toka B HeM
paBHOMepHO yObIBaeT ¢ 5 A 10 0. Onpenenuts I/[C caMOMHIYKIIMK B COJICHOUIE.

13. O6moTka conenonna umeer conporusienue 10 Om. KakoBa ero MHIYKTUBHOCTD, €CITU
npu npoxoxkaeHuu Toka 3a 0,05 ¢ B HeM BbIAENAETCS KOJIMYECTBO TEIIOTHI, SKBUBAJICHTHOE
SHEPruy MAarHUTHOIO MOJIsl cojeHouaa?

14. 3a Bpemsi, B TeueHUE KOTOpOro cucrema comepmaeT N = 50 moigHbBIX KoJeOaHMIA,
aMILTUTY/1a YMEHbIIaeTcs B 2 paza. OnpeneauTs JOOPOTHOCTh (Q CHUCTEMBI.

15. KoneOaTenbHbIi KOHTYp COCTOMT U3 Karymiku uWHAYKTUBHOCTRIO 0,01 TH,
KoHAeHcaropa eMKocThio 0,405 Mx® u comportuiieHus 2 Om. Onpenenutrb BO CKOJBKO pa3
YMEHBIIUTCS Pa3HOCTh MOTEHIIMATIOB HA OOKJIaIKaX KOHACHCATOpa 32 BPEMS OJTHOTO MepHo/ia

16. KoneGarenpHBII KOHTYpP COCTOMT M3 KaTymIKM HMHIYKTHBHOCTBIO L = 0,2 MI'H mu
KOH/ICHCATOPA IUIOWANbI0 [IacTHH S = 155 cM?, paccrosHue Mexay kortopeimu d = 1,5 mm.
3Has, 4TO KOHTYp pPE30HHpPYET Ha JJIUHY BOJIHBI 630 M, ONpENeNuTh IUINEKTPUUYECKYIO
MPOHUIIAEMOCTD CPE/IbI, 3aMOHSIONIECH TPOCTPAHCTBO MEXKY IIIACTUHAMHU KOHAEHCATOpA.

17. Konebanus B cpene pacmpocTpaHsioTcs co ckopocthio 400 m/c. YacTuimbl cpeis
COBEpIIAIOT KOJIeOaHUs ¢ aMILTUTYI0W 5 MM B CKOpOCThIO 1 M/c. 3amucarh ypaBHEHHE OeryIei
BOJIHBI.

Ilepeyenb BONpocoB k 3k3aMeHy (4 cemecTp)
OIIK-1
1. BotHoBo# miporiecc. Buabl BOJIH.
2. YpaBHEHME MJIOCKON BOJIHBI.
3. Bonnogoe (muddepennmanbaoe) ypaBHEHHE YIIPYroit BoJHbI. CKOPOCTH YIIPYToi BOJHBI.
4. OHeprus ynpyrux BoyiH. Bekrop YMoBa.
5. PacnipocTtpaHeHue 3JIeKTPOMAarHUTHBIX KosneOaHui. BoinHOBoe ypaBHEHUE 371€KTPOMAarHUTHON
BOJIHBI.
6. BosiHOBO€E ypaBHEHHE MJIOCKON AJIEKTPOMATHUTHOW BOJIHBI U €T0 PEILlIEHUE.
7. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
8. DHeprus 3JIeKTPOMarHuTHbIX BOJH. Bekrop IloliHTHHTA.
9. lllkana 37€KTPOMarHUTHBIX BOJIH.
10. UaTepdepenius BoIH. AMIUTMTYAA pe3yabTUPYIOIETo Kojebanus. PazHocts dha3 u
pa3HOCTb XOJ1a.
11. YcnoBus o6pa3oBaHus MaKCUMyMOB U MUHUMYMOB HHT€HCUBHOCTU. IHTepdepenius caera.
12. Cnioco6s!1 HaOmoieHust uaTepdepeniun. MaTepdepeHmonHas KapTuHa OT IByX
HMCTOYHUKOB.
13. UnTepdepeniius B TOHKUX TUIeHKaX. [1070Ck paBHOTO HAKIIOHA, TTOJIOCH! paBHON TOJIIUHBI.
14. Qudpakuus. [punnun Ioirenca-dpenens.
15. Meron 30H @peHnens.
16. ludpakiys Ha KpyrJioM OTBEPCTUHU U IIETH.
17. IudpakunoHHas pemeTka.
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18. EcrecTBeHHBIN 1 NOAspU30BaHHbIN cBET. [lonsspu3aTopsl.

19. IMonspuzanus cBera. 3akoH Mantoca.

20. Ionspusanus npu oTpakeHUU U NpesioMiieHnd. 3akoH bprocrepa.

21. [IBoitHoe nyuyenpenomieHue. [lonspounasl.

22. TeruoBoe u3inydeHue. OCHOBHBIE XapaKTEPUCTUKH TETIOBOTO M3mydeHus. 3akon Kupxroda.

23. 3aKOHBI TEIJIOBOTO U3Ty4YeHHs a0COIIOTHO YEPHOIO Tela.

24. ®opmyna Penes - [lxxunca. «YnprpaduosieroBas katactpoday.

25. KBanToBas runoresa [Inanka. @opmyna [nanka.

26. ®oToH. XapaKTepUCTUKU (HOTOHA.

27. Baemnuii potorddext. 3akonsl hoTodddekra.

28. JlaBnenue cBera.

29. Dddext KomnroHna.

30. OnwiT Bote. KopryckyisipHO-BOJITHOBOW Jyalii3M 3JIEKTPOMArHUTHOTO U3ITy4EHUS.

31. Monuens atoma Peszepdopaa. [Toctynarer bopa.

32. Cepuu B CIIEKTpe aTromMa BOJA0PO/Ia.

33. DKcnepuMEHTalIbHOE JI0KA3aTeIbCTBO AMCKPETHOCTH HIHEPreTHMUECKUX YPOBHEH aTOMOB.
Onpitel ®panka u ['epua.

34. DHepreTH4ecKHil U ONTUYECKUI CHEKTpbl aToMa Bojopoja. (Pacuer atoma Bomopona mo
Bopy).

35. 'unotesa ne bpoitis.

36. DKcniepuMEeHTaIbHBIC JOKA3aTEeIbCTBA BOJHOBBIX CBOMCTB MUKPOUYACTHII.

37. CooTHolieHne Heonpeaenennocrei I 'eitzendepra.

38. BonHoBast yHKIMS U €€ CTATUCTUYECKUI cMbICI. [IpMHIMI IPUYMHHOCTH B KBAHTOBOM
MEXaHHKE.

39. Ypasuenue llpeaunrepa co BpemeHem (o01ee).

40. YpaBuenue lpenunrepa as CTallMOHAPHBIX COCTOSHUU.

41. Yactuiia B 0OJITHOMEPHOM MOTEHIIUATEHOMN «sIME» ¢ OECKOHEYHO BHICOKUMH CTEHKAMHU.

42. ITpunuun coorsercTBUs bopa.

43. TyHHenbHbIN 3P EKT.

44. Ypasuenue lllpeaunrepa st atoMa Bojgopoja. CoOCTBEHHBIE 3HAUEHHS SHEPTHH.

45. KBaHToBbI€ unciia. BbIpoXk/1€eHHBIE COCTOSTHUS.

46. IIpaBuia ot60opa. CHekTp U3Iy4eHUs: aToMa BOA0PO/a.

47. 1-s cocTtosiHUE B aToMe BOoiopoia. Pacripeienenue 251eKTpOHHOM MIIOTHOCTH JIJIsl Pa3TUIHBIX
COCTOSIHUH.

48. Cnektp aToma HaTpusa. MyJIbTUILIETHOCTH CIEKTPOB. CIIUH 3JIEKTPOHA.

49. PacnipenieneHne 2JIEKTPOHOB 110 HEpPreTn4eckuM ypoBHAM. [Tpunuun [aymu.
Ilepnonnueckas cucrema sneMmeHnToB [[.1. Menneneesa.

50. Pentrenosckoe n3nydenue. CIUIOIMIHON M XapaKTEPUCTUYECKHUI CIIEKTphl. 3aKOH Mo3H.

51. CocraB aTomHOrO siipa. M30Tomnel, n306apel, n30TOHbI. CIIMH 1 MarHUTHBIN MOMEHT s/pa.

52. lepext Macchl. DHEPTuUs CBS3U spa.

53. ®uznueckas NpUpoAa ANEepHBIX cril. KBaHTHI O A1epHBIX cUil. MoJenu cTpoeHus aapa.

54. EcrecTBeHHas paJMOaKTUBHOCTb. 3aKOH PaJUOaKTHUBHOIO pacnaja.

55. llennas sanepHas peakius AeJIeHUs ypaHa.

56. Peakuu cunresa.

IMepeyens NpaKkTHYECKUX 32/1aHUH K IK3amMeHy(4 cemecTp)
OIIK-1
1. Bonna pacmpocTpaHsieTcsi B ympyroud cpeae co ckopocthio 150 m/c. Ompenenutsb
4acTOTy KoyieOaHUM, €ClIM MHUHHMAaJbHOE pPAacCTOSHUE MEeXAYy Toukamu, ¢(as3bl KojeOaHui
KOTOPBIX IPOTUBOIIOIO0XHBI, paBHO 0,75 M.
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2. B Bakyyme BHONb OCH X pacHpOCTPaHSAETCS IUIOCKas SJIEKTPOMAarHUTHAs BOJIHA.
AMIUIMTYa HANpPSOKEHHOCTH  MAarHUTHOTO —Tojis  cocTaBiusier 5 MA/M.  Ompenenuthb
WHTEHCUBHOCTD BOJIHEI |.

3. Ilnockas MOHOXpOMAaTHYECKasi 3JICKTPOMAarHUTHas BOJIHA PACHPOCTPAHSAETCS BAOJIb OCH

X. AMIUIMTYJa HANpsDKEHHOCTH DJIEKTPUYECKOTO Mois BOJHBI Eyn = 5 MB/M, amrmumrtyna
HANPSDKEHHOCTH MAarHUTHOTO MOJsl BOJHBL Hyp = 1 MA/M. Onpenenutb CpenHIO SHEPrulo,
IIEPEHECEHHYI0 BOJHOM 3a Bpems t = 10 MMH depe3 IUIOWIAAKY, PAaCHOJOKEHHYIO

MEPIICHIMKYISPHO OCH X, IUIOLIA b0 MOoBepXHOCTH S = 15 e,

4. DnexTpoMarHuTHasi BojHa yactoTod 3 MI'I mepexoauT M3 BO3ayXa B HEMAarHUTHYIO
Cpelly C TUAJIEKTPUYECKOW MPOHHUIIAEMOCThIO, paBHOW 4. Kak M3MeHUTCS UIMHA BOJHBI MpU
IIEpPEX0/I€ BOJIHBI U3 BO3/1yXa B cpely?

5. B omHOpPOOHOW  HW30TPONMHOW HEMArHWUTHOM cpele ¢ JAUDJICKTPUUYECKOU
IPOHULAEMOCTBIO, PaBHOW 2, pacHpOCTpaHSAETCS IUIOCKas AJIEKTPOMAarHWTHas BOJIHA.
AMIUTMTYIa HANPSOKEHHOCTH AJICKTPUYECKOTO ToJis BoHBI paBHa 50 B/m. Haittu ammutyny
HaNpPsHKEHHOCTH MarHUTHOTO T0JIS ¥ (pa30BYIO CKOPOCTH BOJIHBI.

6. Bo CKOIbKO pa3 M3MEHHUTCS PAcCTOSHUE MEXAY COCEAHHMH WHTep(epEHIIMOHHBIMU
noJjiocaMy Ha ’KkpaHe B onbiTe FOHra, ecnu 3enenbiii cBeToguiabTp(500 HM) 3aMEHUTH KPAaCHBIM
(650 Hm)?

7. Ha mutockomnapauie/ibHyI0 IJICHKY ¢ MoKas3aTeaeM npenomicHus N = 1,33 mox yriom | =
45° magaer mapaUIeNbHBIA Ty4ok Oenoro cBeta. Ompenenutb, NpU KaKOW HaMMEHbIIEH
TOJIIIMHE TUICHKU 3€pKaJIbHO OTPAKCHHBIN CBET HanOO0JIee CHIIBHO OKPACHUTCS B JKENTHIA IBET (A
=0,6 MKM) .

8. OmpenenuTh unciao mWTpUxoB Ha 1 MM nudpakuroHHON pemieTku, ecinu yray ¢ = 30°
COOTBETCTBYET MAaKCUMYM 4YETBEPTOrO MOpSAAKA Jii MOHOXPOMAaTHYECKOIO CBETa C JUIMHOMN
BOJIHBI A = 0,5 MKM

9. Jlyu cBera, mpoxonas CIOM JbjAa, MagaeT Ha aiMa3Hyl IUIACTUHKY, YacTHYHO
oTpaxkaercss u mnpejomusiercs. OmnpenenuTh KakuM JIOJDKEH OBITh yroyl MaJeHHsl, 4TOObI
OTpaXKeHHBIN JTyd OBbLT MAKCUMAIILHO TOJISPU30BaH.

10. EcTecTBeHHBIN CBET NPOXOIWT Yepe3 IMOJSPU3aTOp B aHAINW3ATOP, YIOJ MEXIY
IJIaBHBIMM TUIOCKOCTAMU paBeH o. llongpuszaTtop W aHanu3aTop Kak NOIJIOWIAKOT, TaK H
otpaxarot 10% manarorero Ha HUX cBera. OmNpeneauTh yroj o, €CIi UHTEHCUBHOCTH CBETA,
BBIILIE/IIETO U3 aHaIN3aTopa, paBHa 12% MHTEHCUBHOCTH CBETA, MAJAIOIIEr0 Ha MOJISpU3aTop.

11. B pe3ynbTaTe HarpeBaHUs YEPHOTO Tella JJIMHA BOJIHBI, COOTBETCTBYIOIIAS MAKCUMYMY
CIIEKTPAJbHON TIJIOTHOCTH JHEPTeTUUYECKOW CBETHMOCTH, cMecTwiach ¢ 2,7 MkM 10 0,9 Mxwm.
Ornpenenutsb, BO CKOJIBKO Pa3 yBEIMUMUIIACh SHEPT€TUUYECKAs] CBETUMOCTH Tesa?

12. Onpenenuth, BO CKOJBKO pa3 HEOOXOIWMO W3MEHUTh TEPMOJAMHAMHYECKYIO
TEMIEPATypy YEPHOTO TeNa, YTOOBI €ro SHEepreTudeckas CBeTUMOoCTh Rt ocnabunace B 16 pas

13. BeiOupaembie cBetoM mpu (HOTOdIPQEKTe IMEKTPOHBI NpHU oOIydeHun (oTokarona
BUJUMBIM CBETOM MOJIHOCTBIO 33JIeP>KUBAIOTCA 00paTHBIM HampspkeHueMm 1,2 B. JlnuHa BOJHBI
nanatomiero ceera 400 uM. Onpeaenuts “kpacHyro rpanuity’” gorosddexra

14. Onpenenuth AaBieHUE, OKa3bIBAEMOE CBETOM C JIMHOW BONHBI (0,4 MKM Ha YEpHYIO
TIOBEPXHOCTB, €CITH ©KECEKYHIHO Ha | cM? ITOBEpXHOCTH HOpManbHO magaet 6-10™° gororos.

15. Onpenenuth, KaKyl0 YCKOPSIOIIYIO Pa3HOCTh MOTEHIHAIOB JOJKEH MPOUTH MPOTOH,
4yT0OBI yIMHA Jie bpoitis A nist Hero Obuia paBHa 1 HM.

16. OnpeneTTh SHEPTHIO, UMITYJIIBC M Maccy OTOHA, JUTMHA BOJIHBI KOTOPOTO paBHa 1,24
HM.

17. Omnpenenuth UIMHY BOJHBI CHIEKTPajJbHOW JIMHUH, COOTBETCTBYIOLIEH IEepexoay
3JIEKTPOHA B aTOME BOJOPO/a C IIECTON OpOUTHI Ha BTOPYIO.

60
18. Tlepuox nomnypacnana ,,CO pasen mpumepHo 5,3 roma. OnpenenuTh MOCTOSHHYIO
pacnajia ¥ CpeAHIO0 IPOAOKUTEIBHOCTD KU3HU aTOMOB 3TOT0 U30TOIA.
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19. Beruucnuth neeKT Macchl, JHEPTUIO CBSA3U U YACTbHYIO SHEPIUIO CBS3M Ui siApa

24
snemenTa 1, MQ.

6.3. BaJuIbHO-peiiTUHIOBasi CHCTEMA OLIEeHUBAHUSA
Tabnuua 7.
Pacnipenenenue 6amioB no Buaam yueOHon paboTsl (1 cemecTp)

Buj yueOHoii padoThl, 32 KOTOPYIO CTABATCS 0aJLJIbI Bajubl

[Tocerenne JIEKIIMOHHBIX 3aHITUI 0-10

YcTHBIN ompoc 0-10
Ne 1
Ne 2
Ne 3
Ne 4
Ne 5

[IpakTuyeckue 3aganus 0-10
Ne 1
Ne 2
Ne 3
Ne 4
Ne 5

Jlaboparopuas padora Nel 0-10
Jomnyck k paboTe (muchMeHHas MOArOTOBKA) 3 Gamna
Boinonnenue paboTsl 2 Gamnna
[ToaroroBka otuera 3 Gauta
3ammra Teopun 2 Gamta

JlaGopaTopHas pabora No2 0-10

JlaboparopHas pabota Ne3 0-10

KontponbHas pabora (MHINBH Iy bHBIE 3aIaHHS) 0-10
Nel
Ne2

ITpoMexyTouHas aTTecTanus 0-30

UTOIo 0-100

Tabmumas.
Pacnpesnenenue 6a11oB 1o BujaM yueOHoH paboThl (2 ceMecTp)

Buj yueOHoii padoThl, 32 KOTOPYIO CTABATCS 0aJLJIbI bauabl

[Tocemenne NEKIIMOHHBIX 3aHATHI 0-10

YceTHBIM onpoc 0-5
Nel
Ne 2

Tect 0-5

JlaGopatopHas pabota Nel 0-40
JlabopaTtopHnast pabota Ne2
JlaGoparopHas pabota Ne3
JlabopaTtopHnast pabota Ne4

KonrponbHas pabora (MHAUBHIyaTbHbBIE 3a]IaHHS) 0-10
Nel
Ne2

[TpomexyTouHas arrecTanus 0-30

UTOoro 0-100
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Tao0mwua 9.

Pacripenenenne 6aos mo Bugam yueOHOM paboTs (3 cemecTp)

Buj yue0HOii padoThl, 32 KOTOPYIO CTABATCH 0AJLJIbI Banbl

[Tocerenne JIEKIIMOHHBIX 3aHITUI 0-10

YcTHBIN ompoc 0-5

Ne 1

No 2

Tect 0-5

Jlaboparopnas pabota Nel 0-40

JlaGopaTopHnas pabora Ne2

JlaGopaTtopnast pabora No3

JlabopaTtopHas pabora No4

KonrponbHas pabora (MHANBH YA bHbBIC 3aIaHHS) 0-10

Nel

No2

[TpomexyTouHas arrecTanus 0-30

UTOoro 0-100

Tabmuna 10.

Pacripenenenne 6ayioB 1o BugaM yaeOHOM paboTs (4 cemecTp)

Buj y4eOHo1i paboThl, 32 KOTOPYIO CTABATCS 0AJLIbI Bbaubl

[Tocenienne JTEKITMOHHBIX 3aHATHIA 0-10

YcTHBIH ornpoc 0-5

Ne 1

No 2

Pedepar 0-5

Jlaboparopuas padora Nel 0-40

JlaGopatopHas pabota Ne2

JlaGopaTtopHnast pabota No3

JlaGopatopHas paborta Ned

KontponbHas pabota (MHINBHIyaTbHBIE 3aIaHHS) 0-10

Nel

No2

ITpoMexyTouHas aTTecTanus 0-30

UTOTrO 0-100

MuHuMaibHOE KOJMYECTBO OaUIOB i JOMYyCKa J0 HPOMEXYTOYHOW aTTecTalluu

cocraBigeT 40 6aioB IIpH YCJIOBUU BBIIIOJIHCHUA BCCX BUIOB TCKYIIETO KOHTPOJIA.

Tabnuna 7.
bannpHas nmkana uToroBoi omneHky Ha dk3amene (1, 2, 3, 4 cemectp)
Onenka Basibl
OTIINIHO 85-100
XOPOIIIO 65-84
YZIOBJIETBOPUTEIIBHO 40-64
He ynoBieTBOpUTETHHO 0-39

7. MeToau4eckne peKOMEHIAUMHU AJIs1 00y4aIOMIMXCS 10 OCBOCHUIO 1M CHUTIIHHBI

MCTOI[I/ILICCKI/IG PEKOMEHIAINNU KO BCEM BHIAAM aAyIAHUTOPHBIX BaHﬂTHﬁ, a TaKXKC
MCTOANYECCKUEC PECKOMCHAAUWH IO OpraHu3alnuu CaMOCTOSITEIILHOMI pa6OTBI, B TOM 4YHUCJIIE IIO
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MOATOTOBKE K TEKYHIEMY KOHTPOJIO M MPOMEXKYTOYHOW aTTECTAllMd MPEICTaBIICHbl B
MeTtoandeckux peKOMEHIAUH JIJIs1 00 YJarOIIMXCSI IO OCBOCHHUIO TUCITUTITUHBI «DU3HKaY.

Bun Y4eOHBIX
3aHATHI

OpFaHI/I3aL[I/IH ACATCIIBHOCTH CTyICHTA

Jlexun

B X0/1¢ IEKIIMOHHBIX 3aHATUI HEOOXOMMO BECTH KOHCIICKTUPOBaHHE YUeOHOTO MaTepuaa.
OO6pamath BHAMaHHE Ha (OPMYIHUPOBKH OCHOBHBIX JAe()UHHIINHN, 3aKOHOB, IMPOIECCOB,
seieHnid. [loapoOHO 3amuchiBaTh MareMmarHueckue BbIBOIBI (opmyn. JKematenbHo
OCTaBHUTh B Pab0OYMX KOHCIIEKTAX IIOJIsI, HA KOTOPBIX JeTaTh HOMETKH M3 PEKOMCHIOBaHHON
JIUTEPATypPhI, JOMONHSIIONINE MaTepUall IPOCTYIIAHHOHN JISKIIHUH, & TAKXKE MOAYSPKHBAIOIHNE
0c00YI0 B&XKHOCTB TEX WIIH HHBIX TEOPETUYCCKUX MOIOKEHHUI.

JlabopaTopHas
pabora

JlaGopaTopHbie 3aHATUS HUMEIOT LENbI0 MPAKTUYECKOE OCBOCHHE CTYIEHTaMH Hay4YHO-
TEOPETUYECKUX IMOJOXKEHUH H3yuyaeMOl [OUCLMIUIMHBI, OBJAJCHHE WMH TEXHUKOU
SKCIEPUMEHTAJIbHBIX HCCIEJOBaHUM W aHalM3a NOJYYEHHBIX pe3yJIbTaToB, NpPUBUTHE
HaBBIKOB PabOTBHl ¢ Ja0OpaTOpHBIM O00OpPYZOBaHHEM, KOHTPOJIHHO-U3MEPUTEIbHBIMU
npuOOpaMu W BBIYUCIUTENbHON TeXHHKOH. Jlormueckas CBSA3b JIEKIMA M MPaKTHYECKUX
(;1abopaTOpHBIX) 3aHATHH 3aKJIIOYAETCS B TOM, YTO MH(GOPMANKs, NOITydeHHAs Ha JIEKIHUH, B
MpoIecCe CaMOCTOSATENLHOH paboThl Ha MNPAKTHYECKOM 3aHATHH OCMBICIHBACTCS U
nepepadaTeIBacTCs, NPH TIOMOINM MpErojaBaTeNs aHAJIH3UPyeTcs MO0 MeNbyalIinx
HOAPOOHOCTEH, 1oCiIe Yero NPoYHO ycBauBaeTcs. I1o BBINOIHEHHIO 1a00paToOpHOil paboThL,
KOHTPOJIBHOTO 33/IaHUs CTYACHTHI MPEACTABIIIOT OTYET M 3aIlMINAIOT €ro. 3aluieHHbIe
OTYETHI CTYJICHTOB XPaHATCS Ha KadeIpe 10 3aBeplleHUs] U3YUeHHs JUCIUTLTHHBL.

IIpaktuueckue
3aHATHA

[IpakTnueckoe 3aHATHE — 3TO 3aHATHE, IPOBOJUMOE IO/ PYKOBOACTBOM IPEINOaBaTelNs B
y4eOHOI ayIuTOpHH, HalpaBIeHHOE Ha YriyOJeHHe HayJHO - TEOPETUUECKHX 3HAHUH U
OBJIaJICHUE OMIPENEeNICHHBIMU METOJaMH CaMOCTOSTENbHOI paboTel. B mpomecce Takux
3aHATUH BBIPA0ATHIBAIOTCS MpakTHYeCKHe yMeHus. Ilepen NpakTHYECKUM 3aHATHEM
CJIEAYEeT U3Yy4YUTh KOHCIIEKT JICKIIMM U PEKOMEHJIOBaHHYIO JIUTEpaTypy, oOpaiias BHUIMaHHE
Ha MpakTH4YecKoe NMPUMEHEHHE TEOPUU M Ha METOAMKY pEIIeHHs THUIOBBIX 3a/1a, PELIMTh
3a/laud 3aJaHHbIe Ha JOM (He MEHee ISITH TUIOBBIX 3ajad). [JaBHBIM coJepKaHueM
MIPAKTUYECKUX 3aHATHH SBIACTCA aKTUBHasg paboTa KaXIOro CTyJEHTa MO NMPUMEHEHUIO
(u3uUeckux TOHSATHH, 3aKOHOB W MoJeNell K KOHKPETHBIM 3ajadyaM, B TOM YHCIC
MIPUKJIATHOTO XapakTepa. Ha mpakTHueckoM 3aHATHH TIaBHOE — YSICHUTB CBA3b PEIIaeMbIX
33/lad C TEOPETHYECKUMH IOJIOKEHUSMU. I 3aKpenjeHus HaBBIKOB JIOMa pELIaroTCs
3a7ayy, 3aJaHHBIC IIperojaBaTeseM IO MpoiAeHHON Teme. s BemeHWs 3amuced Ha
MNPAaKTUYECKUX 3aHATHAX OOBIYHO 3aBOAAT OTACNIbHYIO TeTpaab. [l 3akpenseHus
MOJYYEHHBIX MPAKTHUYECKUX HABBIKOB IOCJIE H3YYCHHUS TEMbl MPOBOJUTCS KOHTPOJbHAS
pa60Ta. KonTponbusie pa60TLI BBINOJIHAIOTCS B BUJIE PEIICHUS WHAWBUAYAJIBHBIX 3a7a4 BO
BHEAYAUTOPHOE BpeMs M CHAIOTC TpernojaBaresito Ha mpoBepky. IIpoBepeHHbie
KOHTPOJIBHBIC XpaHATCA Yy HOpenodaBaTeyid OO0 3aBCPUICHHUA HWU3YUYCHUSA JUCHUILIMHBI.
Jlorndaeckas CBSI3b JIEKIMIA ¥ MPAKTHIECKUX 3aHATHH 3aKIIF0YAeTCs B TOM, YTO HH(POPMAIIHS,
MOJIy4EHHasl Ha JICKIIHH, B TIPOLIECCE CAMOCTOSTEIbHOM padOThl Ha MPAKTUYECKOM 3aHSATHU
OCMBICIIMBAeTCSI U TepepabaThiBacTCs, NMPH MOMOINM IPEroAaBaTes aHaIu3upyeTcs 10
MeJIYaWIIUX MOPOOHOCTEH, TOCIIE Yero MPOYHO YCBAMBACTCS.

BueaynuropHnas
pabora

IpencraBnser coboil BUJ 3aHATUH, KOTOpPbIE KaXIbIH CTYICHT OpraHU3YeT U IIaHHPYET
camocTosTenbHO. CaMocTOsTENbHAs pa00Ta CTYAEHTOB BKIIOYAET:

— CaAMOCTOATEILHOE U3yYEHUE PA3/IEIOB JUCLUILINHEI,

— MOATOTOBKA K BEIMOJHEHHIO JTA0OPATOPHBIX PadOT, BBIIOMHEHHE BBIYHCIUTENBHBIX H
rpaduueckux 3a1aHuil K 1a00paTopHBIM paboTaM, HOATOTOBKY K MPAKTHYECKUM 3aHATUAM,
pelleHre HHAUBUyalbHbIX 3a/ay;

— BBINOJIHEHHE JIOTIOJIHUTEIBHBIX UHANBUYaIbHBIX TBOPUYECKUX 331aHUIl;

— HOATOTOBKY pedepaToB, COOOIIEHUH U TOKIAI0B.

IToaroroska
K 9K3aMEHY

3adeT cy>KUT GOPMOI MPOBEPKH BHIIIOIHEHHUS CTYAEHTaMH J1a0OPAaTOPHBIX M KOHTPOJIBHBIX
paboT, ycBOEHUs MaTepuana MIPaKTHYeCKUX 3aHATUH. DK3aMeH UMeeT LEbi0 IIPOBEPUTDH U
OLICHUTh YPOBEHb TEOPETHUYECKUX 3HAHMWH, YMEHHE MPUMEHATh HUX K PELICHHIO
INPaKTUYECKHUX 3a/a4, a TAKKE CTENEHb OBJIAJEHUs IPAKTUUECKUMH YMEHUSMH U HaBbIKAMU
B oObemMe TpeGoBaHMi y4eOHBIX mporpaMMm. IIoAroroBka K OSK3aMeHy HpeaIosaraer
U3y4eHHE KOHCIEKTOB JIEKLUH, PEKOMEHAYyeMOH JUTepaTypbl U JIPYrMX HCTOYHUKOB,
MOBTOPEHHE MaTepuaoB MpPaKTHYeCKuX 3aHATHH. K sK3aMeHy NOIMyCKaroTCsl CTYICHTHI,
BBIIOJIHUBIINE BCE TPeOOBaHUs yueOHOH IPOorpaMMBbl B TEKYLIEM CEMECTPE.

8. YueOHo-MeTOoAMUYeCcKOEe M HH(POPMALMOHHOE 00ecnedeHue JUCIUIIMHBI

8.1. IlepeueHb OCHOBHOI U JOMOJIHUTENBHOM yueOHO IUTEpaTyphl
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OcHoBHas1 JuTEpaTypa

1. Casenves HU.B. Kypc obmieit pusuku. Kauru 1-5. — M.: Hayka. ®usmartaut. 2009.

2. Tpogpumosa T.U. Kypc ¢usuku: Yueb. mocobue mis By30B. — /- u3fd., crep. — M.:
Bricmiasg mkomna, 2008.

3. Opuw C.3., Tumopesa A.B. Kypc obmieit puszuku. Kauru 1-3. — M.: Jlans-Tpetin. 2006.

4. Bonvxenwmetin B.C. «COoopHHK 33724 110 00memy Kypey ¢uszuku» — 2005.
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JonosHUTeIbLHAS JUTEpPaTypa

1. hapmacos A.B., Xoimoeopos B.E. Kypc oOuieii pu3uku a1 MpupoI0nob30BaTEIICH.
Mexanwka // CIIb.: BXB-Ilerepoypr, 2008, 416 c.

2. bapmacos A.B., Xonmoeopos B.E. Kypc o0meii (pu3uKU i1 TPUPOIOTIOIH30BATEIICH.
Kone6anus u Bonusl // CIIb.: BXB-Iletep6ypr, 2009. — 256 c.

3. bapmacos A.B., Xonimoeopos B.E. Kypc o0meii (pu3uKu il TPUPOIOTIOIH30BATEIICH.
MonekynsapHas ¢usuka u repmoaunamuka // CI1b.: BXB-Ilerepoypr, 2009. — 512 c.

4. Bbapmacos A.B., Xonmoeopos B.E. Kypc o0meit ¢u3uku 71 mpupo0Nonb30BaTeneil.
Onexrpudecto // CIIb.: BXB-ITerepoypr. — 2010 1. - 448 c.

5. @oxun C.A., bapmacosa A.M., Mamaes M.A. OGpaboTka pe3ynbTaTOB HM3MEPEHUN
(bU3HYECKUX BEIUYHMH. Y4eOHOe Tocodue s JlabopaTopHOro mpakTukyma 1o ¢usuke. - CII6.:
Wzn. PITMY, 2009. — 62 c.

6. bapmacos A.B., bapmacosa A.M., benoe M.M. u Op. JlabopaTOpHBIli MPAKTUKYM IO
quciumuinie «@usuka». Paznenst «Mexanukay, «MonekynspHas QU3nKa U TEPMOJUHAMUKAY» —
CIIo.: U3a. PITMY, 2006. — 119 c.

7. A.1l. Bobpoeckuii u dp. JlabopaTOpHBIN NPAaKTUKYM 10 aucuuiinHe «Pusuka». Paznen
«QnektpuyectBo U Mmaraetusm» — CII0.: U3n. PITMY, 2020. - 75 c.

8. A.Il. bobposckuii u Op. JlabopaTOpHBIM NpakTUKyM MO AucUUIUIMHE «Du3nKay.
Paznenst «Ontuka» u «Saepuas puzukay. — CI16.: Uzn. PITMY, 2016. - 112 c.

9. benoe M.M. u Op. JlabopaTopHblii pakTUKyM 1o aucuuiuinbe “@uszuka’. Kype I, I —
CIIG.: u3a. PITMY, 2010. — 58 c.

10. KontponwHast pabora mo mucnurummHe «Pusukay. Pazmen «OcHOBBI crienuabHON
TEOpUHU OTHOCHUTENbHOCTUY oA pea. JloruHosa A.B. — CI16, PITMY, 2010.

11. KonTponbHas padora no nucuuiuinae «@usuka». Paznen «Bpamienue tBepaoro tena»
nox pen. Jlornnosa A.B. — CI16.: U3a. PITMYVY, 2011.

12. KontponbHas pabora Ne 1 mo aucuurmumbe «®Pusuka». Paznen «MonekynspHas
¢uzuka. Tepmoaunamukay nox pel. booposckoro A.Il. — CI16.: Uzn. PITMY, 2002.

13. KontponbHas pabora Ne 2 mo aucuumuinHe «®usuka». Paznen «MosekymspHas
¢uzuka. Tepmoannamuka» nox pen. booposckoro A.I1. — CII6.: U3a. PITMY, 2002.

14. KonTponbHas pabdora no gucuumiuHe «®@usnkay». Paznen «QnekTpocTatukay 1noj pen.
Bbob6posckoro A.Il. — CI16.: U3a. PITMY, 2002.

15. KonTponbHas padora no aucuuriauHe «dusukay». Paznen «9nekrpocratukay. - CII6.:
Wzn. PITMY, 2009. — 23 c.

16. KontponbHas pabora no aucuuruinie «@usukay. Paznen «locTosHHBINA TOK» MOA pel.
bo6posckoro A.I1. — CI16.: U3a. PITMY, 2002.

17. KontponbHas pabdora no pucuuimae «®Pusnka». Paznen «QnexTpomarHeTusm» moj
pexn. booposckoro A.Il. — CII6.: U3n. PITMY, 1997.

18 KonTponbHas pabota no aucuumimie «Pusukay. Paznen «KonebaHus M BOJHBDY MO
pen. Hemssenkoit U.B. — CII6.: 3. PITMY, 2007.

19. KonTponbHas padota mo guctuiuinHe «Dusuka». Paznen «BoiHbI B yIIpyrux cpenax.
BonnoBas onrtuka: natepdepenuus, nudpakiuus U nojispusanus cBeTay mnoj pea. bodposckoro
A.IlL — CIIG.: M3n. PTTMY, 2004.
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20. KonrponbHas pabora mo mucuuiuinHe «®Pusuka». Paznmen «TemsoBoe wu3inyudeHwHe.
KBanToBas nmpupoza ceta» nox pen. booposckoro A.I1. — CII6.: M3x. PITMY, 2005.

21 KontponbHas pabota no aucuuiuinHe «Pusukay». Paznen «dusnka aToMOB M aTOMHBIX
sanep. DnemMeHTapHble yacTuibl. OCHOBBI KBAaHTOBOW MeXaHUKU» moA pen. booposckoro A.Il. —
CII6.: U3n. PTTMY, 2002.

22. CaBBuHa, O. A. TecToBbIe 3aJaHMs C PEIICHUSIMH TI0 MaTeMaTUKe H (U3UKe
[OnexTponnsiii pecypc] / O. A. CasBuna, E. U. Tpodpumona. - Ener: ET'Y um. 1. A. bynuHna,
2002. - 89 c. - Pexxum noctyma: http:// www.znanium.com/

23 Kocyos B.B., Cmanxosa E.H. JlabopaTOpHBIIi NpPaKTHUKYM C HCIIOJIb30BaHUEM
BUPTYaIbHBIX CTCHIOB N0 jauciuiummHe “Ousmka”. Pazmen “MonekynsapHas ¢usnka u
tepmoanHamuka”. — CII0.: uzn. PITMY, 2010. — 64 c.

8.2. Ilepeuenp pecypcoB HH(PpOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOM ceTh "MHTepHEeT"

1. http://pskqu.ru/ebooks/okphyzikc.html YueGusie mocobus mo obmieit pusmke.

2. http://h91102a0.bget.ru/elBook/Titul.htm Muxmeesa E.FO., Conosvesa O.I1. dusuka
TBEPJOro Tena. JNeKTpoHHOoe yueOHoe nocodue - r.p. Ne 2011620517. 2011 r.

3. http://pskgu.ru/ebooks/tf.ntml . Teopernueckas pusmka.

4. http://physics.nad.ru/ - ¢pusnka B aHUMAITUAX

5. http://dmitryukts.narod.ru/kopilka/video.html- ombiTe! o dusuke.

6. http://lectoriy.mipt.ru/lecture?category=Physics&lecturer Buneosiekimu U OTKpPBITHIC

obpazoBarenbHble MaTepraibl uzTexa. Jlekiuu no Ousuke.

8.3. [lepeyeHs MPOrpaMMHOro 00eceYeHus!
1. Microsoft Office — o¢ucHbIi MakeT IpUITOKEHUI
8.4. Ilepeyenn HHPOPMAIIHOHHBIX CIIPABOYHBIX CHCTEM

1. Dnektponnas bubnmorexka DBC «Znaniumy (http://znanium.com/)

2. Dnexrponnas oudmuorexa DbC «tOpaiit» (https://biblio-online.ru/)

3. UndopmannoHHas cucteMa JOCTyIna K pOCCUHCKUM (PU3NYECKUM KypHallaM U 0030pam
BUHUWTU PAH (http://www/viniti.ru).

4. OBC Jlanp Komnekuus «MHXkeHepHO-TexHUYeCKHe Hayku — M3marensctBo I'opsiuas
mmuus- Tenekom https://e.lanbook.com/books/931?publisher=6171

8.5. Ilepeuens npodeccuoHanbHbIX 06a3 JaHHBIX

1. Hayunas snextponHas 6ubnmorexa eLIBRARY.RU - https://www.elibrary.ru/
2. DnextponHas oubmmoreynas cucremMa PITMY «'napomereoOHmain» -
http://elib.rshu.ru/

9. MarepuaibHO-TEXHUYECKOe o0ecneyeHne 1 CHUIIUHbI

VYdeOHas ayquToOpus AJISi TIPOBEICHHS 3aHSATHH JEKIIMOHHOTO THIIA — YKOMIUIEKTOBAaHA
crenuanu3upoBaHHoi (yueOHOM) Mebenbio, HabOpOM JEMOHCTPAIMOHHOTO 00OpYyIOBaHUS U
y4eOHO-HATrTISAHBIME ~ TTOCOOMSMH,  OOECTICUMBAIOIIMMH  TEMaTHUECKHE  WILTIOCTPAIHH,
COOTBETCTBYIOLIME pab0ounuM y4eOHBIM MpOrpaMMaM JTUCHMILIMH (MOIYIIEH).

VYdeOHast ayauTOpus IS TPOBEICHHS 3aHATHI CEMUHAPCKOTO THIA - YKOMIUIEKTOBAaHA
CHelHaTU3UpPOBaHHON (yueOHOIT) MeOenbio, TEXHUUECKUMH CPEJICTBAMH 00Y4EHUs, CIIyKaIlluMU
JUISL TIpe/icTaBIeHUs yaeOHOI nHpopMalui.

JlaGopatopusi MEXaHUKM U MOJIEKYISApHOW (U3MKH, J1abopaTopusi SIEKTpUYECTBA U
MarHeTusma, Jiabopatopuss ~ ONTHKH M SAEpHOM  (PU3MKM  —  YKOMILJIEKTOBAHBI
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CHeLHaTU3UpPOBaHHON (yueOHOM) MmeOenbio, mpubopaMu, 00OpyIOBAaHHEM, J1a0OPATOPHBIMU
YCTaHOBKAMM, CTE€HJAaMH, TEXHMYECKUMU CpeAcTBaMH OOydeHus [  TMPOBEACHUs
1ab0paTOPHBIX padoT.

VYyeOnass ayautopust [Uisi TPYNNOBBIX W HHAWBHUIYaJbHBIX KOHCYJIbTAUUU -
YKOMIUIEKTOBaHA CIIEIUATU3UPOBAHHON (yueOHOIl) MeOenblo, TEXHMYECKHMH CpeICTBaMU
00y4YeHus, CIIy>KalllUMU JJIs1 IPECTaBIeHUs yueOHOo nH(OpMAaLIUK.

VYuebHas ayauTopus s TEKYLIETO KOHTPOJS M MPOMEXYTOYHOW aTTecTaluu -
YKOMIUIEKTOBaHA CIHEIUAIN3UPOBAHHON (yueOHOM) Mebenplo, TEeXHHUYECKUMHU CpeICTBaMU
00y4YeHHSI, CITY>KAIIUMU JJIs IPEICTaBICHUS y4eOHOH HH(pOpMAIUH.

[Tomemienue Ui caMOCTOSITENIBHOM pabOThl — YKOMILJIEKTOBAHO CIIEHHUATU3UPOBAHHOM
(yaeOHoIl) MeOenbio, OCHAIIEHO KOMIBIOTEPHONH TEXHHKOH C BO3MOXHOCTBIO MOJKIIOUCHHS K
cetu "MHTEepHET" M 00€CTICYEHO JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly OpraHu3aluu

10. Oco6enHOCTH OCBOEHMA THCUMIIMHBI A5l HHBAJIUAOB U JIML ¢ OTPAHHYEHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSI

OOyuenue oOOyyaroUMXcsd C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU  3/0pPOBbsI  IIpHU
HEOOXO/MMOCTH OCYIIECTBIISIETCS. Ha OCHOBE aJalTHUPOBAaHHOM paboueil mnporpamMMmel ¢
UCTIOJIb30BAaHUEM  CHEIHMAIbHBIX METOJOB OOYyYeHHS M JAUJAKTHYECKHX MAaTepHajoB,
COCTaBJICHHBIX C Y4Y€TOM OCOOCHHOCTEH MCUXO(PHU3UUECKOro Ppa3BUTHUS, WHAWBUIYaJIbHBIX
BO3MOYKHOCTEH M COCTOSHUS 3/IOPOBBS TAKUX 00YJArOIIUXCS (00YyJaromerocs).

IIpu onpepenenun (opMbl MPOBEACHUS 3aHATUH C  00yYarOLUIMMCS-UHBAIUIOM
YUUTBHIBAIOTCS PEKOMEHJAIMH, COAEpkKalluecs B MHAUBUIYAIbHOU IMporpaMMe peaduiauTaluu
MHBAJINA, OTHOCUTEJILHO PEKOMEH/I0BaHHbIX YCIOBUHM U BUJIOB TPY/a.

[Ipu HeoOxomuMoOCTH 1J1s1 00YYarOIIMXCS U3 YUCIIa MHBAJIMJOB U JIUL C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMM 370pPOBbSl CO3/IAIOTCS CIELMalbHble pabodyhe MecTa C Y4eTOM HapyLICHHBIX
(GYHKIUHI 1 OrpaHUYEHUN )KU3HEIEATEIbHOCTH.

11. B03MO:KHOCTL TIPUMEHEHUS IJIEKTPOHHOTO OO0y4YeHMSl W JUCTAHUMOHHBIX
o0pa3oBaTe/IbHBIX TEXHOJIOTH I

JlucuunianHa MOXKET PeajM30BBIBATHCS C TMPUMEHEHUEM JJIEKTPOHHOTO OOyYeHUs |
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.
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