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PaccMoTpeHo 1 peKOMEHI0BaHO K MCIOJIB30BaHMIO B yueOHOM mporecce Ha 2021/2022
y4eOHbIii roj 6e3 U3MEHEeHHI
IIporokoa 3acenanust kagenpsl @usuku or 13.04.2021 Ne 8



1. Ilean ¥ 327241 OCBOCHHSA M CIIHILINHbBI

Lenp ocBoeHUS MUCHUIUIMHBI — (OPMHPOBAHWE VY CTYACHTOB, COBPEMEHHOTO
npeacTaBieHuss O (U3MUECKONM KapTHHE MHpa, co3laHue O0a3pl 3HAHWM IS U3y4YeHUs
CIIEUMANBbHBIX  JIUCLIMIUIAH, HAaBBIKOB HCIIOJBb30BaHUS OCHOBHBIX 3aKOHOB (PU3UMKH B
nocneayouei npopecCuoHaNbHON AESITeTbHOCTH.

3amaum:

— U3yYCHHE 3aKOHOB OKPY’KAOIIEr0 MUPA B UX B3aUMOCBSI3H;

— oBianeHue (yHIAMCHTAJIbHBIMH MPHUHIUIIAMA W METOJAMH pPCEIICHHS Hay4YHO-
TCXHUYCCKHUX 3ada4 C UCITOJIB30BAHUECM III/I(prBBIX TCXHOHOFI/Iﬁ;

— (opMUpOBaHHE HABHIKOB 10 MPUMEHCHHUIO TOJIOKEHUH (YHIAMEHTAIbHOW (DH3MKH K
rPAMOTHOMY HAy4YHOMY aHaJIM3y CHUTyallUd, C KOTOPBIMH IIPUXOJIUTCA CTAJIKUBATHCS
BBIITYCKHUKY

— OCBOCHHEC OCHOBHBIX (1)I/ISI/I‘~IGCKI/IX TCOprI, ITIO3BOJAKOIIINX OIMUCATH SABJICHUS B HpI/IpOILG,
U MPEIEIOB IPUMEHUMOCTH YTUX TEOPHUH [T pelieHHs MPOPECCHOHABLHBIX 33/1a4;

— ()OpMHUPOBAHKE Y CTYJICHTOB OCHOB €CTECTBEHHOHAYYHOW KapTHHBI MHUPA;

2. Mecro MCHMIUIMHBI B  CTPYKType OCHOBHOH  mNpogecCHOHATbHOMI
o0pa3oBaTeIbHON NPOrpaMMblI
Hucuunnuna «®usuka» ana  HanpasieHuss mnoarotoBku  05.03.05  «Ilpuxnannas

THJIPOMETEOPOJIOTUS» OTHOCUTCS K oO0si3aTenpHOM yactu bimoka 1 Jlucuuruimebl (MOIyJn).
Nzyuaercst muctmmuHa B 1, 2, 3 u 4 cemectpe ouHoi Gopmbl oOyueHus u Ha 1 u 2 Kypcax
32049HOU (hOPMBI O0yUEHUS.

VYyeOnas aucuumiuuHa «Puznka» Oazupyercs Ha yueOHBIX JHUCHUUIUIMHAX, U3yYaeMbIX B

CpeHMX y4eOHBIX 3aBEJICHUSX, IPUBEACHHBIX B Ta0mIIe 1.

Tabmua 1
Ob6ecneunBatomue | Bxoansle TpeboBanus
y4eOHbBIC
3HATh YMETb BJIA/IETh
JTVCIIUTLTUHBI
OcHoBHbIE 3aKOHBI (U3UKH | IPUMEHSATH
HIKOJILHOTO Kypca: | 3HaHUS 10 | HaBBIKAMH PA0OTHI C
byH1aMeHTalbHbIE ¢buznke JUISL | U3SMEPUTEITHHBIMU
dwusuka MOHSITHS, 3aKOHBI U TEOPUH | PEIICHHUS npubopamu u
KJIAaCCUYECKOM (U3UKY, | TUIIOBBIX MIPOBEICHUS
¢du3ngecKyro CYLIHOCTb | (PU3MYECKUX HU3MEPEHUI
IPUPOJIHBIX MPOIIECCOB 3a/1a4y
OCHOBHBIE MATEMATHUYECKUE
MTOHSITHUS u (baKThl,
MO3BOJIAIOIINE
IIPOU3BOIUTH
BBITIOJTHSATH
npeoOpa3oBaHus,
pacyeTsl u
BBIUHCIICHMUS, pelieHus HaBbIKaMU pabOTHI Ha
Matematuka . BBIYHCIICHUS
YpaBHCHHI U HEPABEHCTB, KaIIbKYJISITOPE
MpH  pELIeHUN
anredpanyeckue B | sanau
TPUTOHOMETPUUECKHUE
byHKIHH, TIOHSTHE
IIPOU3BOAHOM M HMHTErpaia
byHKIHMHA
Jucuumnimnza «Duznka» TS HAIPaBJICHUS MMOJITOTOBKH «ITpukiannas
THAPOMETEOpPONIOTHs)  sBNsEeTCS  0a30BOM  JUisi  OCBOEHUS  AMCUMIUIMH  «®Dusznueckas



MeTeoposorus», «luaponorust cymm», «OOmas okeaHonorus», «l'eonHpopmManOHHBIC
CUCTEMBl B DKOJIOTUM M MPHUPOAOIONIb30BaHUNY», «/HxeHepHass skojorusy, «TexHoreHHbIE
CUCTEMBl M DHKOJOTMYECKUH PHUCK», «IKOJIOTMUECKUH MOHUTOPUHI», «['eokpuonorus wu
TIISLUOIOTHS», « ATMOC(EpHBIE MPOLIECCHI B TIOJSIPHBIX PETHOHAX», «PajnanmonHas SKOI0TUsD.

3. [lepeuyeHb MUIAHUPYEMBIX Pe3yJabTATOB 00y4eHUs!
[Ipouecc n3ydeHus AUCUMIIMHBI HanpaBiieH Ha GpopmupoBanue komnerenuuii: OIIK-1.

Tabmmma 2.

Ob6menpodeccrnoHalbHbIE KOMITETEHITUT
Kon u naumenoBanue | Koag m HammeHoBaHue Pe3yabTaThl 00y4eHHs
yHHBepcaJ]],Hoﬁ NHAUKATOPA TOCTHXKCHHUSA
KOMITETeHIHH YHHUBEPCAJLHOIH KOMIIETEHIIHMU
OIIK-1 Crnoco6en | OIIK-1.2 OcymectBisier peuieHue | 3HATD:
NpUMEHATh  0a30BbIC | MPO(ECCHOHANBHBIX  3a7a4 Ha | —  OCHOBHBIC  (DU3HUYECKHE
3HAHUSA OCHOBE 0a30BBIX 3HAHWUW | BETUYMHBI ¥ KOHCTAHTHI, WX
byHIaMeHTaIbHbBIX €CTECTBEHHOHAYYHOTO LIUKJIA. oTpesieNieHUe, CMBICIT;
pasmenoB  HayK O —  CYIHOCTh  (PU3UYECKHUX
3emiie, €CTECTBEHHO- SIBJICHUM W OMNMCBIBAIOLIUX HX
HAYYHOTO " 3aKOHOB;
MaTeMaTH4eCKOro — (¢u3nueckue MeXaHU3MBlI,
[IUKJIOB TIPU PEIICHUH TeKaIme B OCHOBE
3ajady = B oOjactu MPUPOJIHBIX SBICHUM,
TUIPOJIOTUU u Ymern:
PUPOIOTIOTB30BAHUS — OOBSICHUTD OCHOBHBIE

HaONto/laeMble TIPUPOJHBIE U
TEXHOTEHHBIC  SIBICHUS  H
3¢ ekt C MO3UIUI
(byHIaMEeHTaTbHBIX

(bu3MYECKUX B3aUMOICUCTBU;
— TIPUMEHSATh METOABI (PU3UKO-
MaTeMaTUYEeCKOro aHajau3a K

PECIICHUIO KOHKPCTHBIX
€CTECTBEHHOHAYYHbIX U
TEXHUUYECKUX MPoOIIeM;
Baanern:

— HaBBIKAMH HCIIOJIb30BaHUS
OCHOBHBIX  00mIe(hU3UUECKUX
3aKOHOB ¥ TPHWHIMIIOB B
BaKHEHIITNX MPAKTHYECKHUX
MIPIIOKCHUSX;

—  HaBBIKAMH  TPUMEHEHUs
OCHOBHBIX METOJIOB (PU3UKO-
MaTeMaTUYECKOT0 aHaJIM3a s
pelIeHus
€CTeCTBEHHOHAYYHBIX 3a7a4;

— HaBBIKAMH HCIIOJIb30BaHHS
MaTeMaTUYECKHX 51
rpadUyECKUX MPOrPaMM.




4. CTpyKTYypa H coiepKaHue M CIHIIIMHbI

4.1. O0beM TUCIHHUILIHNHDI

OO0beM IUCIUILIMHEI COCTABIAET 13 3aUeTHBIX equHHUIL, 468 akaTeMHUUIECKUX YaCOB.

Tabmuma 3.
O0bem nMcOMNIMHBI (MOAYJISA) MO BHAAM Y4eOHBIX 3aHATHI B aKaJeMHYeCKHX
yacax
O0BbéM TMCIUIITHHBI Bcero yacoB
Ounas 3aounas
(¢popma oOyuenns ¢popma o0yuenns

O0mas TpyA0éMKOCTh TN CHUIITTHHBI 468 468
KonTakTHas padota o0yuarommxcs ¢
npenojaasareseM (10 BUAAM 182 52
ayIMTOPHBIX YU4eOHbIX 3aHATHII) —
BCEro:

B TOM YHCIIE:

JIEKIIAHU 84 26

[IPAKTHUYECKUE 3aHATHUS 42 14

nabopaTtopHbie pabOTHI 56 12
CamocrositesbHas padora (CPC) — 286 416
BCero:

B TOM YHUCIJIE:

KypcoBas paboTa

KOHTpPOJIbHAsI paboTa 72 152
Bua npoMekyTo4HOI aTTecTALMU Jnczamen (1,2, 3, 4 Ik3ameH (1, 2 Kypchl)

ceMecTp)

4.2. CTpyKTYypa IMCHUILTHHBI

CrpykT

Tabinma 4.

pa JUCUHUIUIMHBL 1J11 OYHON opMbI 00yUeHUs!

Buabl yueOHoit
paboThl, B T.4.

caMoCTOATeJIbHAS % = % =
= padoTa CTy1eHTOB, Dopmbl = = = =
Ne Pa3nen u tema 2 yac. TEeKYIIero SRS SRS
n/n AUCHUILIMHBI = - . KOHTPOJISt E 2 E 2
&) E g E g; g ycreBaeMocTH s § s é
Z S E| 28 & &
a.) © a8 < S
S| 8g| 0=
1 Pazgen 1. Beegenune. | 1|1 0/0 OIIK-1 |OIIK-1,2
Pazgen 2. 18 14/10 | 58
duznueckue
OCHOBBI MEXaHHKH.




Buabl yueOHoit
paboThl, B T.4.

CaMOCTOSITETbHAS 3 = 3 =
= padoTa CTy1eHTOB, DopmbI = = = =
Ne Pa3nen u tema 2 yac. TEeKYIero SRS SRS
n/n AUCHUILIMHBI s - . KOHTPOJISt E 2 E 2
O = | £E| g | yenepaemocrn 2 2 2 2
S| £E| €8 &% | &%
= | 82 &8
= E
2.1 | Tema 2.1 1| 14 14/6 |28 CobGecenoBanme, | OIIK-1 |OIIK-1,2
Kunemaruka n MIPAaKTUYECKUE
JMHAMHKA 3a7laHusl, OTYETHI
MaTepHalbHOU TOUYKHU o
¥ TBEPJIOTO TeJa. 1a00paTOPHBIM
JIBu>xeHue B paboTam,
HEWHEePIHATbHBIX KOHTPOJIbHAS
CUCTEMaxX OTCUETa pabota
2.2 | Tema 2.2 DOnementsl | 1|4 0/4 30 KonTponbHas OIIK-1 |OIIK-1,2
PETSITUBUCTCKOM pabora,
MEXaHUKH. MPAKTHYECKHE
3a7aHus
3 Pa3znex 3. 17 14/14 | 74
Mouiexyasipnas
¢usuka u
TepMOANHAMHKA
3.1 | Tema 3.1. 119 0/4 30 CobecenoBanue, OIIK-1 |OIIK-1,2
MonexynspHo- MIPAaKTHYECKUE
KUHETUYECKasi TEOpHs 3ajaHus,
U/ICaTbHOTO Ta3a KOHTPOJIbHAS
pabota
HUTOI'O 1 cemecTp 28 14/14 | 88
3.2 | Tema 3.2. 2|16 14/6 20 CobOecenoBanue, OIIK-1 |[OIIK-1,2
dusndeckne OCHOBBI MPaKTHYECKHE
TEPMOJINHAMUKHI 3aJJaHHsl, OTYETHI
o
1a00paTOPHBIM
paboTtawm,
KOHTPOJIbHAS
paborta
3.3 | Tema 3.3. Pcanbabic 2|2 0/4 24 CobOecenoBanue OIIK-1 |OIIK-1,2
ra3bl, KUJIKOCTH U
TBEpJIbIC Tena
4 Pa3znen 4. 16 14/10 | 70
DJIeKTPUYECTBO U
MarHeTu3m




Buabl yueOHoit
paboThl, B T.4.

caMoCTOosITeIbHAS = =
g pa0oTa CTy/J1eHTOB, Dopmbl = 2 = £
= Y = Y =
Ne Pa3nen u tema 2 yac. TEeKYIero SRS SRS
n/n AUCHUILIMHBI s - . KOHTPOJISt E 2 E 2
O = | £E| g | yenepaemocrn 2 2 2 2
S| £E| €8 &% | &%
= | 82 &8
= E
4.1 | Tema 4.1. 216 0/2 22 CobecenoBanue, OIIK-1 |OIIK-1,2
DJeKTpocTaTHKA MPAKTUYCCKHE
3aaHus,
KOHTPOJIbHAS
pabora, TeCTHI
HUTOI'O 2 cemecTp 14 14/14 | 66
4.2 | Tema 4.2. 3|2 2/2 16 CobOecenoBanue, OIIK-1 |OIIK-1,2
[TocTosiHHBIIM MPaKTUYECKUE
AIIEKTPUIECKUI TOK 3aJ]aHHsl, TECThI,
OTYETHI 10
1a00paTOPHBIM
pabortam,
KOHTPOJIbHAS
paborta
4.3 | Tema 4.3. MarautsHoe | 3| 4 8/4 14 CobecenoBanue, OIIK-1 |OIIK-1,2
noJje MIPAKTUICCKHE
3aJJaHHsl, TECTHI,
OTYETHI 10
1a00paTOPHBIM
pabortam,
KOHTPOJIbHAS
paborta
4.4 | Tema 4.4. 34 4/2 18 CobecenoBanue, OIIK-1 |OIIK-1,2
DJIEKTPOMArHUTHOE MPAKTUYCCKHEC
noJje 3aJJaHHsl, OTYETHI
1o
71a60paTOPHBIM
paboTam, TeCThI
5 Pa3pea 5. 8 2/6 24
Kosie0anus 1 BOJTHBI
5.1 | Tema5.1. 314 0/6 18 CobecenoBanme, | OIIK-1 (OIIK-1,2
MexaHnuecKue u OTYETHI T10
3JIEKTPOMArHUTHBIC 71a00paTOPHBIM
KoJieOaHus pabortam,
KOHTPOJIbHAS
pabora, TeCTHI
HUTOI'O 3 cemecTp 3|14 14/14 | 66
5.2 | Tema5.2. Ynpyrueun |4|4 2/0 6 CobGecenoBanue, | OIIK-1 |OIIK-1,2
JIEKTPOMATrHUTHBIC MIPAKTUICCKHE
BOJTHBI 3aJJaHHsl, TECTHI




Buabl yueOHoit
paboThl, B T.4.
caMoCTOATeAbLHAN

[P} [P}
iz | it
= padoTa CTy1eHTOB, DopmbI = = = =
Ne Pasnen u tema 2 yac. TeKyIIero 2 2 2 2
n/n AUCHUILIMHBI s - . . KOHTPOJISt E 2 E 2
© E| g E § S| ycnmeBaemocTH 2 2 2 2
2| 52| 2¢ &= &=
LR
6 Pa3nen 6. BoanoBas 16 30/0 36
onTuka. OCHOBBI
KBAaHTOBOM (PM3UKHU
6.1 | Tema 6.1. BonnoBas 4| 6 2/0 12 CobecenoBanue, OIIK-1 |OIIK-1,2
ONTHKA. MIPAKTUICCKHE
3a1aHMs, OTYCTHI
1o
1a00paTOPHBIM
pabortam,
KOHTPOJIbHAS
pabota, TeCThI
6.2 | Tema 6.2. KBantoBas | 4| 4 6/0 12 CobecenoBaHue, OIIK-1 |OIIK-1,2
npupoza MIPAKTUYECKHE
3JIEKTPOMAarHUTHOTO 3a1aHMS, OTYCTHI
U3ITyYeHUSI. 110
71a60paTOPHBIM
paboTam,
KOHTPOJIbHAS
pabota
6.3 | Tema 6.3. Dnementel | 4| 6 0/0 12 CobOecenoBanue, OIIK-1 |OIIK-1,2
KBaHTOBOM MEXaHHKHU. MPAKTUYCCKHEC
3a7aHusl,
KOHTPOJIbHAS
pabora,
TECTOBBIE
3a7aHus
7 Paznen 7. ®uszuka 8 6/0 24
aToMa. JJieMeHThbI
AAepHON pU3UKU U
busukn
3J1eMEeHTAPHBIX
YacTHll.
7.1 | Tema 7.1 DneMeHTHI 4| 4 0/0 12 CobecenoBaHue, OIIK-1 |OIIK-1,2
¢du3uku atoma MPAKTUYCCKHEC
3a7aHusl,
KOHTPOJIbHAS
pabora,




Buabl yueOHoit
paboThl, B T.4.
CaMOCTOSTEIbLHAA £ = £ =
2 = 2 =
= padoTa CTy1eHTOB, DopmbI = = = =
Ne Pasnen u tema 2 yac. TeKyIIero 2 2 2 2
n/n JAUCHHMILTHHBI s - . KOHTPOJISt =i s 2
o = = 2 v
= 5 E § S| ycmeBaemocTH g~§ gé
Z o 2| 28 S =)
E1 g5 3%
7.2 | Tema 7.2. Dnementel | 4| 4 6/0 12 CobecenoBaHue, OIIK-1 |OIIK-1,2
(bU3UKH aTOMHOTO MIPAKTUYECKHE
sanpa u GU3UKH 3aJaHus, OTYCTHI
DJIEMEHTAPHBIX 110
YaCTHII. 71a60paTOPHBIM
paboTam,
KOHTPOJIbHASI
pabota
HUTOI'O 4 cemecTtp | 4| 28 14/0 66
HUTOTI'O 84 | 56/ 286
42
Tabmnuma 5.
CTpyKTypa IUCIUILIMHBI TSI 3204HOU (hOpMBI 00yUYEHUS
Buael yuednoii padorsl,
B T.4.
caMocCToATEeJIbHAasA E
padora cTyIeHTOB, Yac. o
2= S =
3 2 E =]
= £ DopMbI = = Q=
o sEE § o= S =
Ne Paznen n Tema & ] = = g TeKYyIIEero z S N
n/u JAMCHHILIMHBI = = | 225 E = KOHTPOJISA = .
E| z25¢ 5 yCIeBaeMoCTH S § z
©Z 2 g S e e = g &
) [Ty 3 = S
S| 2Eg g~ =
«® < =
sz E 3 =
e == O
< o
q (]
Pasznen 1. Beenenue. OIIK-1 | OIIK-1,2
1 | ®u3nyeckne OCHOBBI 1 3 2/2 66
MeXaHHKH.
1.1 | Tema 1.1 Kunematnka u 1 1 2/1 50 | CobecenoBanue, | OIIK-1 | OIIK-1,2
JTWHAMHUKA MaTepPHATbHON MPaKTUYECKHE
TOYKH U TBEPJOTO Tela. 3aaHus,
nabopaTopHbIE
paboTsl,
KOHTPOJIbHASI
pabota
1.2 | Tema 1.2 DnemeHTHI 1] 2 0/1 16 | KOHTpOIBbHAS OIIK-1 | OIIK-1,2
PENATUBUCTCKON MEXaHUKH pabota
2 | Pazpen 2. MosekyaspHast 1| 4 2/2 70 OIIK-1 | OIIK-1,2
(pu3nKka M TEePMOIMHAMHUKA




n/n

Pa3zngen u Tema
JUCIUTLTHHBI

Kype

Buabl yuednoii padorsl,

B T.4.
€caMOCTOsITe/IbHAsI
padoTa cTyJIeHTOB, Yac.

Jleknun
NpaKTHYEeCKHE WIH

CEMHUHAPCKHUE 3AaHATUHSA

CamocrosiTe/IbHAsA
padora

Dopmbl
TeKyLIero
KOHTPOJIS

ycrneBaemMocTH

dopmupyembie
KOMIIeTeHIN U

NHaukaTopbl OCTHKEHUS
KOMIeTeHIH i

2.1

Tewma 2.1. MonekynspHo-
KMHETHUYECKasi TEOPHS
uieaIbHOro rasa

. | JIabopaTopHbie padoTsl/

~
—

(O8]
(e

CobecenoBaHnue,
naboparopHas
pabora,
KOHTPOJIbHAS
pabota

OIIK-1

OIIK-1,2

2.2

Tema 2.2. ®usuueckue
OCHOBBI TEPMOJMHAMUKU

2 1/1

40

CobecenoBanue,
naboparopHas
pabora,
KOHTPOJIbHAS
paborta

OIIK-1

OIIK-1,2

Paznen 3. DiekTpryecTBo
M MarHeTHU3M

7 2/4

88

OIIK-1

OIIK-1,2

3.1

Tema 3.1. DnexrpocraTuka

2 0/1

18

CobecenoBanue,
nabopatopHas
pabora,
KOHTPOJIbHAS
pabora,

OIIK-1

OIIK-1,2

32

Tema 3.2. ITocTosaHHBIN
AIEKTPUUECKUNA TOK

2 1/1

26

Co0OecenoBanue,
nabopaTopHas
paborta,
KOHTPOJIbHAS
paborta,
TECTOBBIC
3alaHusA

OIIK-1

OIIK-1,2

33

Tema 3.3. MarautHoe mmoJe

1 0/1

26

CobecenoBanue,
nabopatopHas
pabora,
KOHTPOJIbHAS
pabora,
TECTOBBIC
3aJaHus

OIIK-1

OIIK-1,2

34

Tewma 3.4.
DNeKTpOMarHUTHOE T0JIe

18

CobecenoBanue,
MIPAKTUYECKHE
3a7aHusl,
TECTOBBIE
3a7aHusl,

pedepat

OIIK-1

OIIK-1,2

HUTOI'O 3a 1 kypc

14 | 6/8

224

OIIK-1

OITK-1,2




Buabl yuednoii padorsl,

B T.4.
CaMOCTOSATEILHAS E
padoTa cTyJIeHTOB, Yac. o
~ @ = § =
2 = 2= EE
E=& = Dopmbl 5 = g =
Ne Paznen n Tema é e = = g TeKYyIIero = S N
n/n JAUCHMILIMHBI & ae s 2 KOHTPOJISA g ¢ 29
E| o359 3s P S = 2 =
S| Z%¢g =5 yCIeBaeMoCTH 2 = =
Z | E3E &8 g s £
| =53 S % ] &
S| 28Eg g~ =
228 : g
SsSE =
S = 5 O
= 8
4 | Paznen 4. Koaedoanus u 2 2 1/1 36 | CobGecenmoBanme, | OIIK-1 | OIIK-1,2
BOJIHBI MMPAKTUYICCKHUC
3aJaHusd,
nabopatopHas
pabota
TECTOBBIC
3a1aHU
5 | Pa3gea 5. BoainoBasi 2| 6 5/5 | 120 OIIK-1 | OIIK-1,2
b

ontuka. OCHOBBI
KBAaHTOBOH (pu3uKku

5.1 | Tema 5.1. BonaoBas ontuka | 2 | 2 2/2 60 | CobecenoBanue, | OIIK-1 | OIIK-1,2

nabopaTopHbIE
paboThl,
KOHTPOJIbHAS
paborta,
TECTOBBIC
3a/laHus
5.2 | Tema 5.2. KBanToBas 2 2 1/1 40 | CobGecenmoBanue, | OIIK-1 | OIIK-1,2
npupoja n1abopaTOpHBIC
AIIEKTPOMArHUTHOTO paboTsl,
U3JTy4CHUSI. KOHTPOJIbHAS
pabora
5.3 | Tema 5.3. DneMeHThI 2| 2 1/1 20 | Cob6ecenoBanme, | OIIK-1 | OIIK-1,2
KBaHTOBOU MEXaHUKU nabopaTopHbIe
paboTHI,
KOHTpPOJIbHAS
pabora,
pedepat
6 | Pazgen 6. ®uszuka aToma. 2| 4 1/1 36 | CobGecenmoBanme, | OIIK-1 | OIIK-1,2
DJIeMeHTHI siiepHOM nabopaTopHbIe
¢usuku u pusnkn paboThl,
3J1€eMEeHTAPHBIX YACTHI KOHTPOJIbHAS
pabora,
pedepar
HUTOI'O 3a 2 kypc: 2 (12| 6/6 | 192 OIIK-1 | OIIK-1,2

UTOIroO 26 | 12/14 | 416




4.3. Conep:xanue pazoenos/mem NTUCHUANLIHHBI

Pasgea 1. Beeaenne. @usnuecKkue OCHOBbI MEXAHUKU

[Tpenmer ¢usuku, ero ¢miocopckas TpakToBka. Metoabl mizydeHus ¢usuku. KpaTtkue
ucTopuueckue ceneHus. Beenennas kak ¢usmueckuil o0bekT. Kiaccuueckass U coBpeMeHHas
¢us3uka. Poip kypca pu3uku B cucTeMe NoAroTOBKHA MHXXKEHEPOB 3K0JI0roB. CTPpyKTypa U 3a1auu
Kypca ¢usuku. Opranuzaius yaeOHOTo mpoiiecca Ha kadeape Gu3nuku.

DJeMeHThl Teopuu TNorpemHocTedl. Bunasl u3MepeHuil (Qu3MUecKuX BeIUYUH. THIIBI
norpentHocteil. OCHOBBI 00paOOTKHU Pe3yJIbTaTOB U3MEPECHHUIA.

Tema 2.1 KunemaTuka v JMHAMUKA MAaTepPUaIbHON TOYKHU U TBEPAOIo0 TeJia.
JIBM:KeHHe B HEMHEPUHMAJIbHBIX CHCTEMAaX oTCYeTa

Kunemamuxa mamepuanvrou mouku u meepoo2o meia

Mexanndeckoe ABMKEHUE Kak mpocTeiias ¢hopma nIBrkeHus matepun. Kune-matuka
MOCTYNATCJIbHOI'O ABHUKCHUS. OCHOBHBIE TOHITHS U BEINYNHBI KHHEMATUKH, CUCTEMA OTCUCTa,
TPAEeKTOPHS, MyTh U BEKTOP MEPEMEIICHUs, CKOPOCTh U YCKOPEHHE, HOPMAJIbHOE U
TaHI'€HLIMAJIbHOE YCKOPEHUs. Y paBHEHUE IBWKEHUS MaTepuaibHoi Touku. OCHOBHas 3a/1a4ya
MEXaHUKH.

Kunemartuka BpamaTCJIbHOI0 ABUKCHUA. DJJIeMEHTHI KHHEMATUKU MMOCTYyNa-TCJIbHOTO U
BpalllaTeIbHOTO ABMKEHUS a0COIIOTHO TBEPAOIO Tea. YToJl MOBOPOTa. YTJI0Bas CKOPOCTH,
yII0BO€ ycKopeHHe. CBs3b MEXy YIVIOBBIMHU U TMHEMHBIMU XapaKTEPUCTUKAMHU JBUKECHHUSL.

Junamuxa mamepuanvHoli mouku u meepoo2o mena

Jlunamuka matepuanbHOi Touku. [loHaTHsS Macchl U cuibl. [ToHsTHE O PyHIA-MEHTATBHBIX
B3auMozecTBUsAX. 3akoHbl HptoToHA. Crilbl B MEXAaHUKE: cHjla YIIPYTOCTH, CUJla TPEHUS, CUJla
rpaBuTanuu. Cuna TsokecTd U Bec Tena. mmysc. [loctynarensHoe u BpamaTeabHOE IBHXKEHHS
TBEpAOro Tesa. MomeHT cuisl. MomeHT unepuuu u reopema lllreiinepa. [lonsatue MmomeHnTa
HMITyJIbCa MaTEPUAIBHOM TOUKH. [[OHATHE MOMEHTA UMITyJIbCA TBEPAOTO TEJA, BPAIAOIIETOCs
BOKPYT OCH. BbIpaxkeHre MOMEHTa UMITyJIbCa BPAILAIOLIEr0Cs TEJIa Yepe3 yII0BYI0 CKOPOCTh U
MOMEHT UHEPIIUH.

3axonvl coxpanenus 8 mexanuxe

VYpaBHeHUs IBM>KEHUS JJI1 CUCTEMbl MaT€pUATIbHBIX TOUYEK. Y paBHEHUE JBUKE-HUS LIEHTpa
MaccChl CUCTEMBbI. 3aKOH MU3MEHEHHS U COXPaHEHUS! UMITyJIbca CUCTEMbl. PeakTHBHOE ABM)KEHUE.
VYpaBHeHHE OBUKEHHUS Tejla MEPEMEHHOM MaccChl. 3aKOHBI M3MEHEHHUS U COXPAHEHUS MOMEHTa
UMIyJbca. 3aKOH COXpaHEHHsS MOMEHTa HM-IyJibca Bpalmamolerocs Ttena. [upockor,
TUPOCKOTHYECKHid A (DEKT.

Pab6ora. MomuocTts. Kunernueckas 3Heprus. CBsi3b MEXAY W3MEHEHHEM KHHETHYCCKOM
SHepruu U paboroil cunbl. KoHcepBaTMBHBIE W HEKOHCEPBATUBHBIC CHIBI. [lOTeHIMANbHAS
SHEprus, €€ CBA3b C crion. CBsA3b MEXIY CWIOW M MOTEHIMaIbHOW 3Heprued. Kunernueckas
SHEPrUs BPAILAIOIIETOCs Tella. 3aKOH U3MEHEHHS U COXPAHEHUST SHEPrHUU.

Heuoicenue 6 HeunepyuaibHbIX CUCMEMax omcdema

OOt NpUHLKI BBEJCHUS CUJI MHEPLUHU B HEMHEpIUAIbHbIE CUCTeMbI oTcueTa. Chilbl
WHEPLUU B CUCTEMAX, ABWXKYIIUXCS IPSIMOJIMHEWHO.

Bpamatomuecs cucremsl otcuera. LlenTpobeknas cuna uaepuu. Kopuonucoa cuiia
uHepuuy. Cujbl THEPLMK B CUCTEME OTCUETA, CBsI3aHHOM ¢ 3emuieii. Cuiibl, NEHCTBYIOIINE Ha
YyacTHIly BO3AyXa B aTMOocdepe U Ha YaCTHUILy BOJbI B OKEaHe.



Tema 2.2 DyieMeHTBI PeJATHBHCTCKOH MEXaHUKH

WNuepumaneupie cuctembl oTcueTa. [IpUHIMI OTHOCHUTENBHOCTH KJIACCHYECKOM (PHU3UKH.
[IpeoOpasoBanust  T'anmunes.  [locTynmaTel  cnenuanbHOM — TEOPUM  OTHOCUTEIBHOCTH.
[IpeobpazoBanmst Jlopenmna. PenstuBucTckoe mpeoOpa3zoBaHue BpeMeHH. [lapagokc Yacos.
Me3onHblli  mapanokc. PensATUBUCTCKas TpakTOBKAa OAHOBPEMEHHOCTH. PenstuBHCTCKOE
npeoOpa3oBaHuEe TMPOJOJIBHBIX pa3MepoB. PelNsITUBUCTCKUII 3aKOH CIIOKEHUS CKOpPOCTEH.
PenstuBucTckuii MHTEpPBa, €ro NHBAPUAHTHOCTD.

[TonsiTie Macchl MOKOS, PEISTUBUCTCKOM MAacChl, PENSITUBUCTCKOIO MMITyJibca. OCHOBHOM
3aKOH JIMHAMHMKH B PENIATUBUCTCKOM (Qopme Kak 0000iieHHe pe3ynbTaToB ombiTa. [loHsATHe
PEIATUBUCTCKOM TOJHOM DJHEPrUM, JHEPIrUU IIOKOS, KHUHETHMYECKOW JHepruu. BeipakeHus
KMHETUYECKOW DHEPrUM [UIsl PEATUBUCTCKMX M MajblX cKopocTed. CBs3b MEXAY IOJHOU
SHEprueu, HSHeprueil MokKos U HUMIYJbCOM Tela. 3aKOHbl COXPAHEHHS B MEXaHMKE — Kak
OTpaXCHHE CUMMETPHUHU IIPOCTPAHCTBA U BPEMEHH.

Pasznen 3. Moaekyasipuasi (craTucTudeckas) (pu3nKa U TEPMOJAMHAMHUKA
Tema 3.1 MoJjiekyJIIpHO-KUHETHYECKASl TEOPUSA HA€AJTbHOI0 ra3a

Mopnens uaeanpHoro rasza. Cuna ¥ MOTEHIMAbHAS SHEPTUS B3aUMOICHCTBHS MOJEKYIL.
MonexynsipHO-KHHETHYECKasi TPAaKTOBKAa TEMIepaTyphl U JaBiieHus raza. OCHOBHOE ypaBHEHUE
MOJICKYJISIPHO-KUHETHYECKON TEOpUU ra3a. YpaBHEHHE COCTOSIHHS HACANBbHOTO Ta3a U CMECU
ra3oB.

Pacnipenenenne Moisiekyn Mo MOAYJIIO cKopocTd (pacmpenenenue MaxcBesia). DyHKIUSA
Makcgeinia. 3aBUCMMOCTb pacnpeneneHus MakcBenia oT poja raza u temuneparypbl. CpenHss
apudmeTnueckas, CpenHss KBaJpaTU4YHas M HauOoliee BEPOSATHAS CKOPOCTH MOJEKYIL
Pacnipenenenne Maxkcemia-bonbimana.

Pacnipenenenuie Monekys B mosie BHELIHEH cuibl. Pacnpenenenrue KOHIIEHTpAul MOJIEKYJI,
IUIOTHOCTH M JaBJICHUs Ta3a B TOJ€ CHJBl TSDKECTH IPU TOCTOSHHOW TeMIepaType rasa.
bapomerpuueckas hopmyia.

OddexTuBHoe cedeHne Monekyn. CpeaHee UYHCIO CTOJNKHOBCHHM W CpEIHSS JTUHA
cBOOOTHOTO TIpoOera MoJieKyJbl. [loHsaTre Guznueckoro Bakyyma.

[Iponeccr nepeHoca B razax. [Iporecc TemonpoBOAHOCTH, YpaBHEHHE TEIUIONPOBOJHOCTH.
[Ipouecc muddysun, ypaBHenue auddy3uu. BHyTpeHHee TpeHHe (BS3KOCTh), ypaBHEHUE
BHYTPEHHET0 TpeHHsl. Boruncnenus ko3¢ (GUIMeHToB TeIONpOBOJHOCTH, UG PY3Un U BI3KOCTH
ra3oB, CBSI3b MEXKIY KO3 hHUIIMEHTaMH.

Tema 3.2 @Pusuyeckue 0CHOBBI TEPMOIMHAMHMKH

BHyTpeHHss dHEprus UACaIbHOTO Ia3a, €€ 3aBUCUMOCTb OT TEMIIEPATYPhI M YUCIIA CTENEHEN
CBOOOJIBI MOJIEKYJI. 3aKOH O PaBHOMEPHOM PpAaCHpEACTICHUM SHEPrHH IO CTETEHSM CBOOOJBI.
TennoeMKoCTh UacaIbHOrO Ta3a. YpaBHeHue Maiiepa. PaboTa rasa npu u3MeHeHn# ero oobema.
IIepBblit 3aK0OH TEPMOAUHAMUKH U €0 IIPUMEHEHHUE K U30IIPOLIECCaM.

Bropoit 3akon TtepmomamHamuku. OOpaTtuMble W HeoOpaTUMbIe Tporecchl. Kpyrossie
nporeccel. [ukn Kapno. TeroBeie asuratenu. KosduuueHT mone3Horo AeHCTBHs TEIUIOBOU
mamvHbl. [lorarne sHtanenuu. Ilonstue >HTponmu. CraTucTHYECKass MHTEPIPETALUs BTOPOrO
Hayasa. CBsA3b MEXy SHTPOIUEN U TEPMOJIMHAMUYECKONW BEPOSITHOCTBIO cocTosiHUA. [lopsinok u
Oecriopsaok B ipupoze. CamoopraHu3anus.



Tema 3.3 PeasibHbIi a3, ;)KHAKOCTb, TBEPA0E COCTOSIHUE

Mogens peanpHOro rasza. YpasHeHue Ban-nep-Baansca. M3otepmbl Ban-nep-Baanbca.
MertactaOuibHble cocTosiHUS. BHYTpeHHsIs sHeprus ra3a Ban-nep-Baanbca.

MoneKyJIapHO-KMHETUYECKUE CBOMCTBA KUJIKOCTH. [I0BEpXHOCTHOE HATSKEHUE.

MonekynsipHOe CTPOEHUE TBEPABIX TE.

MonexynsipHO-KHHETUYECKasi KapTUHA UCTIAPEHUs. 3aBUCUMOCTh YIIPYTOCTU HACBHIIICHUS OT
temneparypbl. llonatue o dopmyne Knaysuyca-Knaneiipona. 3aBUCHMOCTH YNPYTrocTH
HACBIIICHHS OT KPUBU3HBI UCTIAPSIIOIEH MOBEPXHOCTH. 3aBUCUMOCTD YIIPYTOCTH HACHIIIECHUS OT
KOHLIEHTpauuu pactBopa. lloHsTHe O TemmepaTypax KOHIEHCALMH: TOYKE POCHI, TOYKE
KOHICHCAIINHU, TEMITIEpaType CMOYCHHOTO TEPMOMETpa. Y paBHEHHE TEIUIOBOTO OaraHca.

PaBHOBecue Mexay TBepIoil M ra3000pa3HO, MEKIY TBepAOW W xkuakoi (azamu. OOmas
nuarpamma ¢pa3oBOro paBHOBECHS.

Pa3znen 4. DiiekTpr4ecTBO M MarHeTU3M.

Tema 4.1 DiekTpocTaTnKa

OneKTpuuecKuil 3apsa]. 3aKOH COXpPaHEHMs] U MHBAPUAHTHOCTU AJIEKTPUYECKOTO 3apsija.
KBantoBanue 3apsna. 3akoH Kynona. Ilpupoga snextpuyeckoro mouss. HampspkeHHOCTB
anekTpudeckoro moiist. [lpuniun cyneprnosuiuu nonei. ['padudeckoe n3o0pa)keHUE MOJICH.
[Torok HampspkeHHOCTH, Teopema Octporpaackoro-I'aycca. DnekTpocTaTHUECKHE OIS
3apsSKEHHBIX TeJl: 0ECKOHEUHO MPOTSHKEHHOM MIOCKOCTH, MIIOCKOT0 KOH/IEHCATOpa, PABHOMEPHO
3apsHKEHHOTO 10 00BbeMy IMIapa, IMIMHIAPUYECKOTO KoHAeHcaTopa. Llupkymsmus BekTopa
HANpsDKEHHOCTH  dJIeKTpocTaTudeckoro mojs. PaGoTa cuim  aneKTpudeckoro mojis 1O
nepeMenieHno  3apsana. [loTeHnman, pasHOCTh  MOTEHIMANOB.  DKBUIIOTEHIHUAJbHBIC
IMOBCPXHOCTH. CBs13b HANpsOKCHHOCTU M IMMOTCHIMAJIA.

[IpoBogHMKK B dJeKTpudyeckoM Toje. Pacmpenenenue 3apsioB Ha MPOBOJHHKAX.
DNEeKTpUYEcKoe TMO0J€ BHYTPU IPOBOAHMKA. OJIEKTpOCTAaTHYECKas 3alluTa. OJIEKTpUYecKas
emkocThb. Konnencaropsl. CoelnHEHUE KOHIEHCATOPOB B OaTapeu.

DNeKTpuuecKkoe MoJjie BHYTpHU AudnekTpuka. [lonspuszanusi AMAIEKTPUKOB M €€ THIIBL.
Bektop  momspuzamuu.  JludnekTpuyeckas — BOCHPUUMYHUBOCTH M JIHUAJIEKTpUYECKas
IMPOHUIIACMOCTD CpCabl. Cssi3aHHBIE 3apsabl Ha rpaminax JUDJICKTPHKA. BGKTOp
ANEKTPUYECKOr0 cMemeHusl. CEerHeTodNeKTPUKU. OHEprusi 3apsHKEeHHOTO TPOBOJHUKA U
KOHJIEHCAaTOpa. DHEPrusl JIEKTPUUECKOr0 M0Jis, 00beMHas! INIOTHOCTh SHEPTUH.

Tema 4.2 IlocTosIHHBINI TOK

Teopust [pyne-Jlopenma (kmaccuyeckass Teopus MPOBOJMMOCTH MeTalioB). BekTtop
IUTIOTHOCTHU ToKa. 3akoHbl OMa u J[xoys-JIenna B mHTErpanbHoi U AuddepeHnnanbHoi hopMme.
3akoH Bunemana-®panua. 3aTpyIHEHHsS KIACCUYECKOM TEOPUM MPOBOAUMOCTH. 3aKOHBI
Kupxroda.

Tema 4.3 MarauTHoe nmoJje

BekTop MarHUTHON MHIYKLIMH M BEKTOP HAIPSKEHHOCTH MAarHUTHOTO MoJiA. 3aKOH buo-
Capapa-Jlamnaca. IlpuHiun cynepno3uiMy MarHUTHBIX TMoJeil. MarHuTHoe moje 3JIeMEeHTa
MPOBOJIHUKA C TOKOM, MPSIMOT0 TOKa, KPyrOBOrO TOKAa. BuxpeBoil xapakTep MarHUTHOTO MOJIA.
3aKOH IMOJIHOTO TOKAa. MarHuTHOE 10JIe COJIEHOU 1A M TOPOUAA.

CunoBoe neicTBME MAarHUTHOrO TMOJS Ha 3apsAapl U MPOBOJHUKHM C TOKOM.
B3anmopeiictBie TOkOB. MarHuTHbI TOTOK. KOHTYp ¢ TOKOM B MarHuTHOM mone. Paborta
nepeMenieHus] MPOBOJIHUKA C TOKOM M KOHTYypa B MarHMTHOM MoJje. J[BM>KEHHE 3apsKEHHBIX
JacTHIl B MarHUTHOM mojie 3emiu. [lonspueie cusaus. Dddekr Xomra. MarHUTHBIE CBOWCTBA
BeIeCTBA. MarHUTHBIII MOMEHT 3JIEKTPOHOB M aTOMOB. TuIbl MarHeTUKOB. HaMarHM4eHHOCTb.
MaruauTtHOoe mosie B BemecTBe. PeppoMarHeTMKM M MX CBoMcTBa. JloMeHbl. MarHuTHBIN
TUCTEPE3UC.



Tema 4.4 DiieKTpOMarHuTHoe 10JIe

SIBieHME PIIEKTPOMATHUTHON MHIYKUUHU. 3aKOH AJIeKTpoMarHuTHoW mHaykuuu dapazes.
Buxpessie Tokn. CamonHaykius. MHAYKTUBHOCTE. DHEPIUs U IUIOTHOCTb SHEPTUN MATHUTHOTO
OJIA.

OcHoBbI TeOpuM MakcBemia Uil JIEKTPOMAarHuTHOro Moiid. BuxpeBoe anekTpuueckoe
nosne. Tok cmemenus. IlomHas cucrema ypaBHeHM MakcBemia B MHTErPaIbHOM U
muddepeHMaIbHON GpopMax. DIEKTPOMArHUTHOE MOJIE.

Pasjnen 5. Mexanuveckue U 3JIeKTPOMATHUTHbIE KOJIe0AHUS M BOJHBI

Tema 5.1 . Mexanuveckue u 3JIeKTPOMArHUTHbIE KoJieOaHUsI

[TorsATHS O KONEOATENBHBIX Mpoleccax. MeXaHW4YeCKHe W DIIEKTPHUYECKHE KOoJeOaHMs.
['apmoHMueckue KoiebaHuss W UX XapakTepucTuku. JuddepeHumansHoe ypaBHEHHE
TapMOHUYECKHX KoneOaHuil. [‘apMOHWYECKHE OCHWIUIATOPBI: MAsTHUKH, KOJIeOATEIbHBIN
KOHTYp. CKOpPOCTP M YCKOPEHHE TapMOHHUYECKOIO OCHWUIATOpA. JHEPrus rapMOHMYECKHX
KoJIe0aHMH.

CrnoxeHue rapMOHHYECKMX KojieOaHMi OJMHAKOBOIO HampaBieHus. MeToa BEKTOPHBIX
nuarpamM. buenns. CriokeHue B3aMHO MEPIICHINKYIISIPHBIX Kojebanuii. @urypsl Jluccaxy.

3aryxatomue kosnebanus. uddepennuanbrple ypaBHeHUS KONeOaHUN PYU HAIMYUU CHIIBI
TPEHUs, OMHYECKOrOo conpoTuBieHHA. Kodpuiment 3aryxaHus, JOTapuQMHUSCKHUI
neKpeMeHT. BrpinyxneHHble koneOanus. JuddepeHunanbHoe ypaBHeHUE KoyieOaHUH IpH
HaJIM4MH BBIHYXKIAOMEN cuiibl. Pe3oHaHc.

Ilepemennbiii Tok. 3akoH Oma A Lenu NEPEMEHHOro Toka. CONpOTHUBIEHHUE LENH
IIEPEMEHHOT0 TOKAa. MOIIHOCTh B LENU MEPEMEHHOIO0 TOKA. BEKTOpHBIE AuarpaMMbl TOKa H
HalpspKeHUN. Pe30HaHC TOKOB U HAIIPSKEHU M.

Tema 5.2 Ynpyrue u 3JIeKTPOMATHUTHbIE BOJIHbI

[ToHsiTue BOTHOBBIX IpoIeccOB. BoJIHBI B ynipyroii cpese. YpaBHEHHUE TIJIOCKON BOJIHBI U €€
XapaKTEpUCTUKU: JUIMHA BOJIHBI, BOJHOBOM BEKTOpP, CKOPOCTh. BOIHOBOE ypaBHEHuUE. DHeprus
yIpyroi BoJHbIL. [IOTHOCTh MOTOKA SHEPTHH BOJIHBI (BEKTOP YMOBa). IHTEHCUBHOCTH BOJTHBI.

AxycTtuyeckne (3ByKOBbIE) BOJHBI. XapaKTEPUCTUKU 3BYKOBBIX BOJH. Dddexr Homuepa.
Cnoxenue ynpyrux BoiH. MaTepdepennns BoaH. CTosune BOTHBI.

DneKTpOMarHuTHHIE BOJIHBI. BOJIHOBOE ypaBHEHHE 3JIEKTpOMAarHUTHOM BouiHBL. Ilnockas
3JIEKTPOMAarHUTHAasl BOJHA, €€ CBOWcTBa. M3iydyeHue M pacnpOCTpaHEHHE AJIEKTPOMATHUTHBIX
BOJIH. DHEpPrusi 3JEKTPOMarHUTHbIX BOJIH. Bekrop IloiiHTmHra. Illkana sneKTpoMarHUTHBIX
BoJTH. D dexT Jlommepa s 2IeKTpOMarHuTHEIX BOJH. KpacHoe cMmetienue.

Pasnen 6. BotnoBasi onTika. OCHOBbI KBAHTOBOM (DM3HKH.

Tema 6.1 BonHoBasi onTuka

Wutepdepennus cBera. KorepeHTHOCTh cBeTOBBIX BONH. PasHocth xoma. PasHocth (as.
OnpIT MoNy4eHHs] KOTEPEHTHBIX CBETOBBIX MydkoB. MHTepdepeHns cBeTa B TOHKUX IUICHKAaX.
Knun. Konbsua HetoToHa.

Hudpakuus ceera. [lpunmun [Molirenca-Openens. Meron 3o Openens. Judpaxmus Ha
onHo menu. udpakiuonHas pemerka. Paspemraromas cnocoOHOCTE ONTUYECKUX MPHOOPOB.
HMudpaknus Ha o0beMHOM pemetke (popmyna Bynsda-bperros).

[Monspusanusa ceera. EcrtectBeHHbI cBeT. [lomspusoBanHbl cser. [lomspusanusa mpu
oTpakeHUHU. 3aKOH bproctepa. SIBieHne ABOMHOIO JydenpenomieHus. 3akoH Maitoca.

Jucnepcus ceera. HopmasibHast 1 aHOMallbHast JUCIIEPCUSL.

[Tornomenue ceera. 3akon byrepa-Jlambepra-beepa. Paccesinue cBera.



Meron mnonydeHuss OOBEMHOTO M300pa)KE€HUsI TMPEIMETOB, OCHOBAHHBIM Ha SIBICHUHU
unTepdepeHy u qudpakinuu ceera. I onorpadusi.

Tema 6.2. KBanToBasi nmpupoaa 3JIEKTPOMArHuTHOI0 U3JIy4CHUA.

Tennosoe uznyuenue
TemoBoe M3Iy4YeHHE, €r0 XapaKTepuCTUKU. 3akoH Kupxroda. AGCOTIOTHO «IepHOE» TEIIO.
3aKOHBI TEIUIOBOTO U3ITy4eHHsI aOCOIIOTHO «uepHOro» tena. 3akoH Credana-bonbimana. 3akoH
cnekTpajibHoro cMmeuieHus Buna. Y ®@-karactpoda. KBantoBanue nznyuenus. @opmyna [lnanka.

Keanmoeas npupooa anekmpomaznumno2o uznyueHus
KBanroBast mnpupoma cBeTa. OHeprus, macca, HUMIyJIbc ¢oroHa. J[laBieHue cBeTa.
dotoanekrpuueckuii 3pdekr, ero 3akonbl. Oddexkt Kommnrona. KopmyckynspHO-BOITHOBON
JyaJu3M 3JI€KTPOMAarHUTHOTO U3JTy4YEHUS.
OnTryeckre KBaHTOBBIE TEHEPATOPHI (JIa3ephl).

Tema 6.3 Di1eMeHTHLI KBAHTOBOH MEXaHUKH.

KopnyckynspHo-BonHoBON Jyanu3Mm matepuu. Bomnbel ne Bpoiinsg. DxcnepruMeHTanbHOE
HOJTBEPKIEHHE BOJHOBOM MpHpOJbl 31eKTpoHOB. OmbiThl [leBucona u Jxepmepa. Dddexr
BauiioBa-Uepenkona.

CootHouleHne HeompeneneHHocte  ['eiizenOepra st  KOOpAMHAT W UMILYJbCA.
CooTHo1IeHNE HEONIPeAEIEHHOCTEN Il SHEPTUH U BPEMEHH.

VpaBuenue Illpeaunrepa. JIBumxenue cBoOonHOW wactuipl. BomHoBas ¢yHkuus u ee
¢uznyeckuit cMpici. YacTuia B NpsSMOYTojbHOM MOTEHLMAIbHON siMe (OJTHOMEpHBIN Citydaii).
KBanToBbIi1 rapmonndeckuii ocrusatop. TyHHENbHBIN 3P QeKT.

Pasznen 7. ®usnka atoma. JaeMeHTHI A1ePHOI (PU3UKHU H
(u3uKH dJIeMEeHTapHBIX YaCTHI]

Tema 7.1 ®@u3uka aTroma.
IToctynatel bopa. DkcnepuMeHTaIbHOE MOATBEPXKACHUE IUCKPETHOCTH SHEPreTUYECKUX
ypoBHe#. OnbiT ®panka u I'epua. Monens aroma Bogopoaa o bopy.

Crpoenne aroMa. KBaHTOBO-MEXaHMYECKOE OIKMCAaHUE aToma BoJoponaa. KBaHTOBbIE
yucna. CnuH 3nektpoHa. [IpocTpaHcTBEHHOE paclpeesieHle 3JIEKTPOHHON MIIOTHOCTU B aTOME
BOJIOPOJIa B PA3IUYHBIX COCTOSHUSAX. DHEPreTUYECKUN U ONTUYECKHM CIIEKTPBI aTOMa BOJOPO/Ia.

MHoroanekTpoHHbIi atoM. O¢dext 3eemana. 3anoIHEHUE SJICKTPOHHBIX O0OJIOYEK.
[Tpunatun [Maynu. KBaHTOBO-MeXaHHUECKOE 0OOCHOBAHHE MEPUOIUIHOCTH XUMUIECKUX CBOMCTB
3JieMeHTOB. PeHTreHoBckoe u3inyueHue. MoieKysipHble CTIEKTPBHI.

Tema 7.2 DieMeHTHI siiepHOM PU3UKM U (PUZUKH IJI€eMEHTAPHBIX YACTHIL.

Cocras snpa. EctecTBenHast paguoakTUBHOCTh. DHeprus cBs3u. Jedekr maccel. Kanenbnas
MOJIEJIb siipa. 3aKOH paJloaKTUBHOIO CMELIEHHs. 3aKOH paJinOaKTUBHOrO pacnajga. OO0bsicHEHHE
OL.-M3JIy4eHHUs, Y-u3i1ydeHus. [lone spepHbIX cuil.

Peakuuu npeBpaiienuss HykJIoHOB. OTKpbiTHE NMpoTOHA. OTKpbITHE HEHWTpoHA. OTKpBITHE
HelTpuHO. OO0bsACHEHHE -U3ITydeHusI.

SnepHble peakuuu cuHTe3a. SAnepHsle peakuuu nenenus. Llennas peakuus qeneHus ypaHa.

OneMeHTapHble 4acTuilbl. Ux kiaccudukamus. Buasl B3auMOACHCTBUS 3JIEMEHTAPHBIX
yactul. Kocmuueckue ayun. Me3onsl. Yactuisl 1 antudactuisl. OOpa3oBaHue M YHUUTOKEHHUE
JEKTPOHHO-NIO3UTPOHHBIX Nap. KBapku U MIr0OHEIL.



4.4. Copeprxanue 3aHATHH CEMUHAPCKOI'0 THIIA

Tabmumna 6.

Coneprkanue 1a00paTOPHBIX 3aHATUN A O4HOH (popMbI 00ydeHUs

B ToM uncie

Ne TemblI . 4acoB
TeMaTuka NPAKTHYECKUX 3AHATUI Bcero yacos .
AUCHMILTUHBI NPaKTHYeCcKoi
NMOJATOTOBKH

1 Brenenue B TEOpHUIO MOTPEIIHOCTEM. 2 2
[TorpemHoCTH B IPSIMBIX U3MEPEHUSIX.

1 [lorpemHOCTH B KOCBEHHBIX HM3MEPEHUSX. 2 2
I'padmueckuit ananu3 JaHHbBIX.

1 OOpaboTka pe3ynbTaTOB TpPH H3MEPEHUIX 2 2
(bUBUIECKUX BEITMYHH.

) OnpeneneHrne MOMEHTa HWHEPUUU  KOJbIA 2 2
METOZIOM CPAaBHEHHS KPYTHIbHBIX KOJIEOAHUH.

) OmnpenenieHne MOMEHTa UHEPITUN (PU3HIECKOTO 2 2
MasTHHMKA U IIpoBepkKa TeopeMsl LITelinepa.
Omnpeneneane kod(pdunmeHta xXECTKOCTH U 2 2

2 moaynst  KOHra  meromoM — MpY>XKMHHOTO
MasITHHKA.

) HccnenoBanue mporecca coyaapeHus: yupyrux 2 2
TEN.

3 Omnpenenenne YHHUBEPCAITbHON ra3oBOM 2 2
MOCTOSIHHOM METO/IOM 3JIEKTPOJIH3a.

3 OmnpeneneHne CKOPOCTM 3ByKa B BO3AYXE 2 2
PE30HAHCHBIM METOOM.
OnpeneneHne  OTHOLIEHUS  TEIJIOEMKOCTH 2 2

3 BO3[yXa IpU TOCTOSIHHOM JIaBJICHUH K €ro
TEIUIOEMKOCTH MPHU MOCTOSTHHOM 00BeMe.
Onpenenenue ko3 unreHTa 2 2

3 TEIUIONPOBOAHOCTH BO3/yXa METOJIOM
HarpeTou HUTH.
Onpeneneane KOIPPUIMCHTA BS3KOCTH U 2 2

3 IUaMeTpa MOJIEKYJbl BO3AyXa KamWUISPHBIM
METOJIOM.

3 Ompenenenne kod(puimeHTa BAZKOCTH H 2 2
JMaMeTpa MOJIEKYJIbI rasa.

3 Onpenenenne kodhuiMeHTa MOBEPXHOCTHOTO 2 2
HATSKEHHSI METO/IOM OTPBIBA HUTH.

3 Onpenenenne K03 PunneHTa BA3KOCTHU 2 2
s)kuakoct MetogoMm CTokca.

3 OmpenenieHne  TEIUJIOTHI  MapooOpa3oBaHMs 2 2
BOJIBL.

3 Onpeneneane  kKodPPUIMCHTa  B3aUMHOMN 2 2

nuddy3un Bo3ayxa U BOASHOTO Mapa.




B ToM uncie

Ne TemblI . 4acoB
TemaTuka NpakTH4YeCKUX 3aHATHH Bcero yacos .
AUCHUTLTAHBI NPAKTHYECKOH
NOJATOTOBKH

Onpenenenue ko3 dunreHTa 2 2

3 TEIUIONPOBOAHOCTH TBEPAbIX Tel C Majou
TEIIONPOBOAHOCTBIO.
N3mepenune koddduiimeHTa MOBEPXHOCTHOTO 2 2

3 HaTSOKEHMsT BOABI U OINpPENEIEHHE  €ro
TeMIepaTypHO 3aBUCUMOCTH.

3 OmnpeneneHne «TOYKU pOCHD» NMPU PA3INYHON 2 2
a0COTIOTHOM BJIaKHOCTH

3 OrnpeneneHne TeIIOThl UCTAPEHUS KUIKOCTH 2 2
10 JTaBJICHUIO HACBHIIICHHBIX [1apOB

3 OrnpezenieHne TemI0eMKOCTH TBEPAOTO Tela 2 2

3 OnpeneneHne TEMI0EMKOCTH ra3a METOI0M 2 2
IIPOTOYHOr'0 HAarpeBa

3 Ornpezenenne nokasaress aanadaTsl Ipu 2 2
aanabaTUYeCKOM pacIIMpPeHUH ra3a

3 Omnpenenenue mokasartes aquadaThl Mo 2 2
CKOPOCTH 3BYyKa B BO3IyXe

3 Ornpenenenne TEmI0NPOBOJHOCTH ra30B 2 2
METOZIOM HArpeTOo HUTH

3 Onpenenenne TeronpOBOIHOCTA TBEPAOTO 2 2
Tena

4 N3ydenue neneit nEpeMEHHOro TOKA. 2 2

4 HccnenoBanue dheppoMarHeTHKOB. 2 2

4 N3yuenue paspsiga KoHAEHCATOPA. 2 2

4 OmnpeneneHue yAeabHOTO 3apsiia dJIEKTPOHA 2 2
METOJIOM MarHeTpoHa.

4 OKClepUMEHTalIbHAsl ~ INIPOBEpPKAa  3aKOHOB 2 2
Kupxroda.

4 N3ydenune nenu noCTOSTHHOTO TOKaA. 2 2

4 UccnenoBanue TepmMucTopa. 2 2

4 HccnenoBanue 10JIYIIPOBOXHUKOBOTO 2 2
BBIIIPSIMUTEIIS

4 OnpeznenieHne 3JIEMEHTOB MAarHUTHOTO IOJIS 2 2
3emuin.

4 Onpenenenre TOpU30HTATBHON COCTABIISIONIEH 2 2
MarHUTHOT'O TOJISl 3€MJIH.

5 OmnpeneneHue OTHOWIEHHS Cp/Cv Ul BO3AyXa C 2 2
MTOMOLIBIO SIBJICHUS 3ByKOBOT'O pE30HAHCA.
Onpenenenue  mokasaTelss — IPEIOMIICHHS 2 2

6 KHUJAKOCTHU C  TIOMOIIbIO  JaOOpPaTOpPHOIO
unTepdepomerpa.

6 Omnpenenenne paauyca KpUBHU3HBI JIMH3BI C 2 2

nomouibsio konern HerotoHa.




B Tom umncie
Ne TemblI . 4acoB
TemaTnka npakTHYeCKUX 3aHATHI Bcero yacos .
AUCHUTLTAHBI NPaKTHYeCKOH
NOJATOTOBKH

6 N3ydyenune croekTpa BOAOpPOJAA B BUAUMOM 2 2
o0macTH.

6 3aBUCUMOCTh [OKa3aTeyss  MPEJIOMIICHUS 2 2
BO3/yXa OT JaBJICHUS.
WNnentuduxanms razoB C IOMOIIBIO 2 2
CHEKTPAJIbHOTO aHAIN3A.

6 Omnpenenenue CTeNeHH Y€PHOTHI BOIb(ppaMa Ha 2 2
ocHoBe 3akoHa Ctedana-bonpimana.

6 OmpenenieHne  KOHIEHTpAIMM  caxapa C 2 2
MTOMOIIIBIO CaXapuMeTpa.

6 3axoH bprocrepa u 3akoH Mamoca. 2 2

6 MaruauTtHOe BpAILICHUE IJTIOCKOCTH 2 2
nonspuzanuu ceeta (3ddexr Dapanes).
DOTOKOIOPUMETPUUECKOE onpeaccHue 2 2

6 KOHIIEHTPALMN MPUMECEN TIKEIbIX METAILIOB
B BOJIE.

6 HccnenoBanue CIIEKTPaJIbHOMN 2 2
YyBCTBUTEIBHOCTU (HOTOCOMPOTHBIICHUS.

6 Omnpenenenue yieapHOro 3apsa dJI€KTPOHa. 2 2

6 Wzyuenue siBenus Gportorddexra. 2 2

7 N3ydyeHne  KOCMHUYECKOTO  M3Iy4eHUd ¢ 2 2
IIOMOILBIO cyeTurKa I 'elirepa-Mrosuiepa
Ormpenenenne SHEPTHH Y—KBaHTa 2 2

7 PaAMOAKTUBHOTO HW3JyYEHHUS H30TOMNa LEe3Hs-
137.
Ormpenenenne SHEPTHU Y—KBaHTa 2 2

7 PaAloOaKTUBHOTO U3ITy4eHus M30TOIa
kobanbTa-60.

5. TlepeueHb Y4eOHO-METOAUYECKOr0 OOecTedYeHUs] CaAMOCTOSITEIbHOI PadoThI
00yJaIMXCs MO AUCHUTLINHE

CamocrosTenpHas paboTa CTyJIEHTOB SIBISETCS COCTaBHOM YacThi0 y4eOHOW paboThI M
UMEET IeJbI0 3aKpeIvieHne W YIIyOJieHHs MOJY4YEeHHBIX 3HAHMW W HAaBBIKOB, MOUCK |
npruoOpeTeHre HOBBIX 3HAHWM, MCIOJIB30BaHWE MHU(POBBIX (IEKTPOHHBIX) PECYpPCOB, a TaKXKe
BBITIOJTHEHUE y4eOHBIX 33JaHUM, TIOATOTOBKY K MPECTOSIINM 3aHITUSIM, IK3aMEHAM.

CamocrostenpHass ~ paboTa  TIpeAycMaTpuBaeT, Kak  IPaBWIO,  BBINIOJHEHUE
BBIYHCIIUTENIFHBIX pabOT C HCIOJIb30BAaHHEM IPOTPaMM Ul MaTeMaTHYECKHX pPacydeToB,
rpadM4ecKux 3aJaHuil K Ja0OpaTOpHBIM paboTaM ¢ MpUMEHEHHEM TrpadUIecKrX pPEeTaKTOpOB,
HOATOTOBKY MPAKTHYECKUX 3aaHUM, KOHTPOJIBHBIX padoT.

Pabora ¢ nmuteparypoil mpeaycMaTpuBaeT CaMOCTOSITENIbHOE M3YYCHHE TEOPETHYECKOTO
Mmarepuana, pa3pabOTKy pedeparoB M JAPYTHX TBOPYECKHX 3aJaHHH C HCIOJB30BaHUEM
IU(QPOBBIX PECYPCOB.

[Mlpu camocroaTensHONH paboTe HaX pas3geNaMH JUCHUIUIMHBL, TPU  BBIOJIHEHHH
NPaKTUYECKUX padoT, MPHU MOATOTOBKE K TECTaM, OMPOCaM M K TMPOMEKYTOYHOMY KOHTPOITIO




CTYACHT HOOJDKCH M3YYUTh COOTBCTCTBYIOIIHEC Pa3aciibl OCHOBHOH W BCIIOMOTaTeIHLHOMN
JUTEpaTypHI M0 TUCHUIUIMHE, a TAK)KE UCIIOIB30BaTh YKa3aHHBIE B IIEPEUHE UHTEPHET-PECYPCHI.

B mpomecce caMocCTOATENBHOW Y4YeOHOW JAEATEIBbHOCTH (OPMHUPYIOTCS YMCHHS:
aHAIM3MPOBATh CBOM IO3HABATEIbHBIE BO3MOXHOCTH M TUIAHUPOBATH CBOIO MO3HABATENIBHYIO
ACATCIIBHOCTE, PAa3BHBATb HABBIKM O3HAKOMIJICHUA U pa60TI>I C pa3inYHbIMU III/ICppOBBIMI/I
pecypcamu; paboTaTh € HMCTOYHMKAMH HWHMOpMALUU: TEKCTaMH, TaOIUIlaMH, CXEMaMU;
AHAIM3MPOBATH IOJIYYCHHYIO Y4eOHYI0 WH(GOpPMAIMIO, JelaTh BBIBOJBI; AHAIU3UPOBATH W
KOHTPOJIMPOBATh CBOU Yy4eOHBbIE JEHCTBHUS; CaMOCTOSTEIbHO KOHTPOJIHPOBATH MOTy4YEHHBIC
3HaHUA.

6. OneHoOYHBIE CPEACTBA JJIsl TEKYIIEro KOHTPOJIS yCIeBAeMOCTH U IIPOMEKYTOYHOM
aTTecTALMHU M0 UTOTaM OCBOCHHS JMCIHIIIHHbI

VY4yer ycmeBaeMocTH OOydYaromerocsi Mo AUCHMILTHHE ocymiecTBisercs mno 100-0amnpHoit
HIKaje.

MaxkcuManbHOE KOJTMYECTBO OAIOB MO AUCHUILIHHE 32 oJuH cemecTp — 100:

- MaKCUMaJIbHOE KOJIMYECTBO 0aJIIOB 32 BBHIMOJIHEHUE BCEX BUOB TEKYIIETO KOHTPOJIS - 65;

- MaKCUMAaJIbHOE KOJIMYECTBO 0AJIOB 3a ITOCEIIEHNE JIEKITHOHHBIX 3aHATHH - 10;

- MaKCUMaJIbHOE KOJIMYECTBO 0aJIOB 3a MPOXOXKIACHUE IPOMEKYTOUYHOM aTTecTaruu - 25;

6.1. Tekymuii KOHTPOJIb

TunoBsle 3a7aHNs, METOIMKA BBIMOJIHEHUS] U KDUTEPUH OLICHUBAHUS TEKYIIETO KOHTPOJIS
nmo pasgeiaM JUCHUILIMHBI MPEACTABIICHBI B q)OHI[e OLCHOYHLIX CpPCACTB 110 I[ﬁHHOfI
JTUCLIUTUIMHE.

6.2. IlpomeskyTOouHAsI aTTECTALMS

st ounoii popmbl 00yueHust

dopma MPOMEKYTOUHOM aTTECTALMKU MO JUCHMUIUIMHE — JK3aMeH mocje 1, 2, 3 u 4-ro
ceMecTpoB.

st 3a09Ho0M popmbI 00yUeHHUst

dopma NpOMEKyTOUYHON aTTECTALMU 10 JUCLUIUINHE — JK3aMeH nocJae 1, u 2-ro roaa.

dopma nMpoBeACHUS IK3aMeHA: YCIHO No Ouiemam
IlepeyeHb MPUMEPHBIX BONMPOCOB /Jisl MOATOTOBKH K 3K3aMeny (1 cemecTp):
OILIK-1
. IlyTb, nepemenieHne, CKOpoCcTh, yCKOPEHNE MATEPHATBHON TOUKH.
. YpaBHEHHE KUHEMATUKH MMOCTYNATEIbHOTO U BPAIIATEIbHOTO ABUKEHUN MaTEpHUaIbHOU
TOYKH (IJ11 pABHOMEPHOTO U PABHOYCKOPEHHOTO JIBUYKEHUIN).

3. TaHreHIMaIbHOE, HOPMAJIBHOE U MOJIHOE YCKOPEHHE MPU KPUBOJIUHEHHOM JABUKEHUU, UX
B3aHMOCBSI3b.

4. YrnoBoe nepeMeleHue, yriaoBas CKOpoCTbh, YIJIOBOE YCKOPEHUE MPHU BpallaTeIbHOM
JBUKEHUH TBEPJAOTO Tela.

5. CBsi3b MEXy BETMUYMHAMU, XaPAKTEPU3YIOIIMMH MOCTYIATEIbHOE U BpAIllaTEIbHOE
JBUKEHHE. XapaKTepUCTUKU paBHOMEPHOTo BpaiieHus. CoKHOe MOCTyaTelbHO-
BpalaTeIbHOE JIBUIKEHHE.

6. I[lonsiTue cuibl 1 Macchl. 3akoHbl HprOTOHA.

7. 3akoH BceMHUpHOTO TsAroTeHus. Cuia TSHKECTH U BeC Teda.

8. Cuna ynpyroctu. 3akoH ['yka. Cuibl TpeHus.

9

1

N —

. MOMEeHT CHIIBL.
0. MOoMEHT MHEpLIMU MaTEepUATIBHOM TOYKHU M TBEPJOTO Teja. MOMEHT MHEPIIUU CTEPIKHS,
KOJIbIIa, TUCKa, mapa. Teopema llTelinepa.
11. OcHOBHOE ypaBHEHHE AUHAMHKHU BPAIIATEIBLHOTO JBH)KEHUS.



12. MoMeHT uMIyJibca.

13. PaboTta u sHeprus. PaboTta koHCepBaTUBHOM CHIIBI. MOIIHOCTB.

14. Kunetnueckast sHeprusi. Kunetnueckasi s3Heprus BpaliaTeabHOro JBUKEHHUS.

15. IloTennmanbHas 3HEprus U €€ BA3b C KOHCEPBATUBHON CUJIOMN.

16. TloTeHnanbHas SHEPrus Teja B MOJI€ CUIIbI TSKECTH, AEPOPMUPOBAHHON MPYIKUHBI.
[loTenunanpHas KpuBasi.

17. 3akoH coxpaHeHus 3Hepruu. [IpeBpalieHrne MeXaHnueCKOW SHEPTHUH.

18. Ummynbce Tena. 3akoH U3MEHEHMSI U COXPAHEHMsI UMITyJIbca. Y TIPYTUH U HEYNIPYTHH yAaphl.

19. Llentp macc, 3aKOH ABMKEHUS LIEHTpa Macc. J[BrykeHue Tena nepeMeHHON MaccChl.
Ypasuenue Memepckoro. @opmyina L{noakoBckoro.

20. 3aKOH U3MEHEHUS U COXPAaHEHUS] MOMEHTA UMITyJIbCa.

21. T'mpockor, rupocKkonudeckuit 3pQexr.

22. 3aKOHbI TUHAMUKU B HEMHEPLUAIbHBIX cucTeMax oTcuera. Cuibl HHEPLUH.

23. HeunepuuanbsHble cucTeMbl otcuera. L{eHTpoOexHas cuiia MHepLuu.

24. HeunepuuanbHble cucteMbl otcuera. Cuna Kopuonuca.

25. IIpocTpaHCTBO M BpeMs B Kilaccuueckoi mexanuke. [IpeobpazoBanus ['anunes. 3akoH
cnoxkeHus ckopocrel. [IpuHuun oTHocuTenbHOCTH [ anumes.

26. [loctynaTsl cienuanbHOM Teopun oTHOcUTeNIbHOCTH. [Ipeobpa3zoBanus Jlopenna.

27. Ilpeobpazoanus Jlopenna. OTHOCUTEIIBHOCTH OJJHOBPEMEHHOCTH COOBITHI.

28. IIpeobpazoBanus Jlopena. OTHOCUTENBHOCTD JUINTENBHOCTH coObITHH. [Tapanokc Me30Ha.

29. Ilpeobpazosanus Jlopenna. Mi3MeHeHue IIUHBI TSI B Pa3HBIX CHCTEMax OTCYETA.

30. IIpeobpazoBanus JlopeHIa U peIsITUBUCTCKUM 3aKOH CIIOKEHHSI CKOPOCTEH.

31. UuTepBan Mexay COOBITUSMH.

32. OCHOBHOM 3aKOH PEISTUBUCTCKOU TUHAMHUKHU.

33. Kunetnueckas sHEprusi B peasiTUBUCTCKON MEXaHHKE.

34. DHeprus nokos. 3aKOH B3aMMOCBSA3M MAacChl ¥ dHepruu. CBsA3b MEKIY SHEPTUEH U
HMITYJIbCOM, UMITYJIbCOM U KHHETHYECKOU SHEPIUEH B PEIITUBUCTCKON MEXAHUKE.

35. Cucrembl MHOTUX yacTull. CocTosiHUE cUCTEMBI. [lapaMeTpbl coCcTOsSHUS.

36. N neanbHblil ra3. YpaBHEHHE COCTOSHUS UACAIBHOTO rasa.

37. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATHHOTO Ta3a.

38. Yucno crenenelr cBOOOIbI MOJIEKYJIBI. Pactipenenienust SHEpruy Mo CTETEHsIM CBOOO/IBI.

39. Pacnipenenenue MoJeKyJ B MOTEHIIMAIbHOM Mojie Pacnipenenenue bonbimana.

40. Pacripenienenue ra3oBbIX MOJIEKYJI IO CKOPOCTSM (pactipenesnenue MakcBena).

ITepedyenn npakTH4YeCKUX 3aaHuil K 3k3aMeny (1 cemecTp)
OIIK-1
1. BemocuneaucT npoexai MepByro MOJOBHHY IMYTH CO CKOPOCTHIO V1 = 16 KM/4, BTOPYIO
MOJIOBUHY IMYyTH — CO CKOPOCTBIO V2 = 12 kM/4. OmnpenenuTh CPeAHIO CKOPOCTh JIBHKECHHUS
BEJIOCHUIIEIUCTA.
2. Paguyc-BeKTOp MaTepuUalbHONM TOYKM M3MEHSETCSI CO BPEMEHEM II0 3aKOHY

T=it + j3t2. Omnpenenuth AA8 MOMEHTa BpeMeHM t=I1c MOIyJlb CKOPOCTHM U MOAYJIb

YCKOPEHHUSI.

3. Koneco BpamaeTcsi ¢ MOCTOSHHBIM YIJIOBBIM yCKOpeHHeM € = 3 pan/c’. OmpenenuTs
paauyc Kozeca, ecnu 4epe3 t=1c mocne Hayana JBHXKEHUS IMOJIHOE YCKOpEHHUe Koieca a = 7,5
M/c?.

4. uck paguycom R = 10 cm BpamaeTcst BOKpYT HETOABM)XHON OCH TaK, YTO 3aBUCUMOCTh
yIjla MOBOPOTA Pajuyca AKUCKa OT BpeMeHH 3ajaeTcs ypasHeHueM ¢(t) = A + Bt + Ct> + Dt* (B
=1pan/c; C=1 paz[/c:2 D=1 paz[/c3). Onpenenuts 7151 TOYEK Ha 0001 KoJieca K KOHITy BTOPOU
CEeKyHJbl IIOCJIE Hayaja JABWXKEHHUS: 1) TaHreHIMaJbHOE YCKOPEHHME a;; 2) HOpPMaJbHOE
YCKOPEHHE an; 3) TOJHOE YCKOPEHHUE a.



5. Temo maccoit m = 2 Kr magaeT BEPTHKAIBHO ¢ yCKOpeHHeM a = 5 m/c2. Omnpenenutsb
CUJIy CONIPOTUBIICHUS MPH JABHKEHUU 3TOTO Tela.

6. B ycranoBke (puc. 1) yron o HaKJIOHHOW TIOCKOCTH € TOPU30HTOM paBeH 20°, Macchl
tern mi =200 r u mz2 = 150 r. Cunrtas HUTH U OJIOK HEBECOMBIMU U IIPEeHEOperasi CUIaMy TPEHHUS,
OTIPENIeIUTh YCKOPEHHUE, C KOTOPBIM OYIyT IBUTaThCs TU Tela, €CIIM TeJI0 M2 OITyCKaeTCsl.

Puc. 1.

7. MatepuasibHast TOYKa Maccol m = | Kr ABurajach moj JEHCTBHEM HEKOTOPOW CHIIBI
cornacHo ypaBHeHuto s = A — Bt + Ct> — Dt (B = 3 m/c, C = 5 m/c?, D = 1 m/c®). Onpenenuts
MOIIIHOCTh N, 3aTpauyMBacMyIo Ha JBUKEHHE TOUKH B MOMEHT BpeMeHu t =1 c.

8. C BepmMHBI KIMHA, JIMHA KoToporo f =2 M u BeicoTa h = 1 M, HAaUMHAET CKONB3UThH
HeOopmoe Teno. Koahdumuent tpenuss mexay teiaom u kinumHoM f = 0,15. Onpenenuts: 1)
YCKOPEHHUE, C KOTOPBIM JIBHIKETCS TEJIO; 2) BpeMs MPOXOKIACHUS Tela BJI0JIb KJIUHA; 3) CKOPOCTh
TeJla y OCHOBaHUS KJIMHA.

9. Yactuuma pasuxerca co ckopocteto v = 0,8 c¢. OnpenenuTs OTHOLIEHUE MAaCChI
PENSITUBUCTCKON YaCTHUILIBI K €€ Macce MOKOS.

8. Onpenenuts AaBJIEHUE, OKAa3bIBAEMOE Ia30M Ha CTEHKHM COCYJa, €CIU €ro IJIOTHOCTb
paBHa 0,01 kr/M>, a cpeiHAs KBaApaTHYHAs CKOPOCTH MOJIEKYJI Ta3a cocTapiseT 480 m/c.

10. Ha xakoii BbicOoTe JaBieHuE BOo3ayxa cocTaisieT 60% oT naBieHus Ha YpOBHE MOps?
CuwurtaTh, 4TO TEMIIEpaTypa BO31yxa Be3e oaruHakoBa u paBHa 10°C.

11. Ilpu kakoii Temmeparype CpeaHss KBaJpaTU4YHAs CKOPOCTb MOJIEKYJ KHCIOpOa
OobIIe X HanboJsee BEPOSTHOU CKOPOCTH.

Ilepeyenb BONpocoB K 3k3amMeHy (2 cemecTp)
OlIK-1

. CpenHee 4uCIIO CTOJIKHOBEHUH M CPETHSIS [UTMHA CBOOOIHOTO MPoOeTa MOJIEKYI.

. TennonpoBoHOoCTh. YpaBHeHue dypoe. KoadpuiueHT TernionpoBoJHOCTH.

. BHyTpennee Tpenue (BS3KOCTh) Ta3oB. YpaBHeHune Herorona. Koadduument Bsaskoctu.

. Muddyszus. Ypasuenne Guka. Koapdunuent nuddysun.

. BHyTpeHHss sHeprus uaeanpHoro rasa. Yucio creneneit cB0OOOAbI MOJIEKYJIBI.

. Pabota B TepmoimHamuke. TenaoeMKoCTb.

. [lepBbIii 3aKOH TEPMOAMHAMMKY U €r0 IPUMEHEHUE U1 N30XOPHOI0 U U300apHOTO
MPOIECCOB B ra3ax. Y HUBEpCaIbHasl ra3oBasi MOCTOsIHHAA. Y paBHEeHHEe Maliepa.

8. IlepBblii 3aKOH TEPMOJAMHAMHKH U €T0 MPUMEHEHHE I H30TEPMHUUYECKOT0 U aquabaTHOTO
npoueccoB. YpasHenue [lyaccona.

9.. Tennossle aBurarenu. Kpyrosoii npouecc. Lukn Kapuo. KITJ[ nukna. Bropoe Hauano
TEPMOJINHAMUKH.

10. O6paTtumbie 1 HEOOPATUMBIE TTPOLIECCHI. DHTPOIIHUS, €€ CTATUCTUYECKOE TOJIKOBAHUE U CBS3b

C TEPMOAMHAMHUYECKOM BEPOATHOCTBIO.

11. OuTponus. 3mMeHeHue SHTpONUY NpHU U30Mpoleccax. Bropoe Hayano TepMOIMHAMUKH.

12. PeanbHble ra3pl. YpaBuenue Ban-nep-Baansca. M3oTepmbl Ban-nep-Baansca.

13. BayTpenHnsist sHeprust peanbHoro rasza. ¢ ¢exr Jxoyins - Tomcona.
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14. CpoiictBa xxunkocteit. [loBepxHOCTHOE HaTsDKeHUE. JlaBiIeHUE MO UCKPUBICHHON
MIOBEPXHOCTBIO.

15. ®a3oBbie mepexoabl. JlnarpamMma COCTOSTHUSI.

16. DnexTpruyeckuil 3apsii. 3aKOH COXPaHEHMs AJIEKTPUUYECKOTO 3apsiia. 3akoH KyioHa.

17. HanpsieHHOCTh 3JIEKTPOCTaTUUECKOro moJisd. Hanps>keHHOCTh 1M0JIs TOUEYHOT 0 3apsija.
[Ipunun cynepno3uuuu. 3apsi, pacupeaesieHHbl 10 00beMy, TOBEPXHOCTH, JTUHUH.

18. IlpuHIun cynepno3uuuy. DIEKTPUUECKOE o€ JUNos (Ha OCH IUIOJIS U Ha
NEePIIEHANKYIISIPE, BOCCTABICHHOM U3 CEPEIUHBI TUTION).

19. CunoBble nuHun. [10TOK BeKkTOpa HANPSKEHHOCTH 3JIEKTpocTaTHUecKoro nois. Teopema
INaycca nns 37eKTpoCTaTUYECKOrO MOJIS B BAKYYyME.

20. Teopema I'aycca. [Ipumenenue Teopemsl ['aycca st pacuera 3IeKTPOCTATUYECKUX TTOJICH:
HaNpsHKEHHOCTD MOJIsl PABHOMEPHO 3apsKEHHOM chepuyeckoil TOBEPXHOCTH.

21. Teopema I'aycca. [Ipumenenue reopeMsl ['aycca asis pacueTa 3J€KTPOCTATHUECKUX TOJIEH:
HaNpsHKEHHOCTb MOJIs1 00bEMHO 3apsKEHHOTO 11apa.

22. Teopema I"aycca. IIpumenenue teopeMsl ['aycca asis pacueTa 3J€KTPOCTATHUECKUX TOJIEH:
HaNpsHKEHHOCTD MOJIsl PABHOMEPHO 3apsKEHHOM OECKOHEUHOM MIIOCKOCTH U
HaIpPSHKEHHOCTD I0JISL IBYX OECKOHEUHO MPOTSYKEHHBIX MapajlieIbHbIX PABHOMEPHO
3apsKEHHBIX INIOCKOCTEH.

23. PaboTa 35eKTpOCTaTUIECKOTO TOJIA 110 IEpeMeNIeHHIo 3apsaa. [lupkynsius BekTopa
HaIPSHDKEHHOCTH JIEKTPOCTAaTUYECKOT0 1oJIs. [loTeHanbHbIil XapakTep
ANEKTPOCTATUYECKOTO TOJISL.

24. Ilorenuuain anekTpocrarndeckoro nosis. [lorenuman nosus royeuHoro 3apsna. Paznocts

MOTEHLIUAJIOB.

25. CBA3b HANPSHKEHHOCTHU M NMOTEHIMAJIA 3JIEKTPOCTaTUYECKOTO MOJIA. DKBUIIOTEHIIUAIbHbBIE
MIOBEPXHOCTHU U JINHUU HANPSKEHHOCTH.

26. CBA3b HANPSHKEHHOCTH M MOTEHIMAJIA 3JIEKTPOCTaTUYECKOro noiisd. Pacdyer noreHnnana
3apsKEHHON CQephl.

277 CBsi3b HANIPSKEHHOCTH M TIOTEHIIMAJIA JIEKTPOCTAaTHUECKOro 1noJisa. PacueT paznoctu
MOTEHIMAJIOB MEX/y IByMs TOUYKAaMH TOJIsl pABHOMEPHO 3apsKEHHOM OECKOHEYHO
MIPOTSHKEHHON INIOCKOCTH M MEXAY ABYMsI PABHOMEPHO 3apsyKEHHBIMHU IUIOCKOCTSIMHU.

28. CB43b HANPSHKEHHOCTH M MOTEHIIMAIIA 3JIEKTpOCcTaTH4YeCcKoro noiisd. Pacuer paznoctu
MOTEHIMAJIOB MEX/Ty TOUKAaMH 110JI1 00BEMHO 3apsKEHHOTO I1apa.

29. Ilpumenenue Teopemsl I'aycca 1uist pacuera Haps’)KEHHOCTH 0JIE PABHOMEPHO
3apsHKEHHOTO IMIMHApa (HUTH). CB3b MEKIY HANPSHKEHHOCTBIO M TOTEHIIUAIOM
ANEKTPOCTATUYECKOTO MOJIsl. PacueT pa3HOCTH MOTEHIMATIOB MEXKIY TOUKAMM I10JIS
PaBHOMEPHO 3apsKEHHOTO OECKOHEYHOTO IIMJIMHAPA (HUTH).

30. {unnekTpuku B anekTpudeckoMm mnosie. Ilonspusanus 1M31eKTpUKOB U ee TUIbl. BexTop
MOJIAPU3ALUH.

31. Dnextpudeckoe mosie B AUdIEKTpUKEe. OTHOCUTENBHAS AUDIEKTPUUECKast IPOHULIAEMOCTD U
JUBJIEKTPUYECKAsi BOCIPUMMYNBOCTD.

32. Bekrop anekTpuueckoro cMenieHus. Teopema ['aycca i TU3IEKTPUKOB.

33. CerHeTodJIeKTPUKHU U UX CBOMCTBA. JnanekTpuueckuil ructepesuc. [1be3oanexrpuueckuit
¢ dekr.

34. [IpoBOJHUKY B JIEKTPOCTATHYECKOM ToJie. Pactipenenenue 3aps0B B MPOBOIHUKE.
DNEKTPOEMKOCTh YEAUHEHHOTIO ITPOBOAHMKA.

35. KonaeHncaropsl. DIeKTpOEMKOCTh KOHIeHcaTopa. [lociienoBaTenbHoe U apauieabHOe
COEJIMHEHUE KOHJIEHCATOPOB.

36. DHeprus NpoBOAHUKA U KOHJIEHCATOPA. DHEPTHS AIEKTPOCTATUYECKOTO MOJIS.

ITepedyenn npakTH4YeCKUX 3aJaHUI K IK3aMeHY (2 cemecTp)
OIIK-1



1. Jlen maccoit 2 xr, Haxomsmumiica npu Ttemmnepatype -13°C, narpenu go 0°C u
pacraBuiau. OnpenenuTb U3MEHEHHE SHTPOIINH.

2. Onpenenuts yAelbHbIE TEMIIOEMKOCTH CV U Cp, €CJIM U3BECTHO, YTO HEKOTOPBIHM ra3 Mnpu
HOPMAJIHBIX YCJIOBHAX UMEET YAebHbIH 06beM v =0,7 M>/kr. UTo 3T0 3a ra3?

3. Aszor maccoii m = 280 T pacmmpsercs B pe3ysibTaTe HM300apHOTO Ipolecca IMpu
nasienuu p = 1 MIla. Onpenenuts: 1) paboTy pacimupenusi; 2) KOHEUHbI 00beM rasa, eciu Ha
pacmupenue 3atpadena temiora Q = 5 k/Ix, a HauanbHas Temrneparypa asora T1 =290 K.

4. Onpenenutbh OTHOLICHHE AABICHMS BO3AyXa Ha BbICOTE | KM K JaBICHHUIO Ha [JHE
CKBaXMHBI IIyOMHOM 1 kM. Bo3ayx y mnoBepXHOCTHM 3eMiM HaXOAMUTCS IMPH HOPMAJIBHBIX
YCIIOBHSX, U €r0 TEMIIepaTypa He 3aBUCUT OT BBICOTHI.

5. Ilpu n300apHOM HarpeBaHUU HEKOTOPOTO HMieanbHOTo raza (v = 2 mois) Ha AT = 90 K
eMy ObUTO co00IeHO KoiaudecTBO TerioThl 2,1 xJlk. Onpenenuth: 1) paboty, coBepiiaeMyto
ra3oM; 2) U3MEHEHHe BHyTpEHHEH sHepruu ra3a; 3) Benuuuny y = Cp/ Cv.

6. B Bepmmnax kBajapara co croponoit 0,1 m momemenst 3apsiabt 1o 0,1 1Kin. Onpenenuts
HaNpsKEHHOCTh TOJIsI B LIEHTPE KBaApaTa, €CiIv OAMH 3apsJi OTPULIATENbHBIN.

7. B BepmmHax kBajapara co croponoit 0,1 m momemenst 3apsiabl 1o 0,1 1Kn. Onpenenuts
HOTEHIIMAJ M0JIs B LIEHTPE KBapaTa, €CIIU OJIUH 3aps OTPULATEIbHBIMH.

8. DJeKTpoCcTaTUYEeCKOE ToJieé CO3JaeTcsi JBYyMsl OECKOHEUHbIMH MapajliebHbIMU
TJIOCKOCTSAMM C MOBEPXHOCTHOH IIOTHOCTBIO 3apsaa 1 mKm/m? u -2 nKin/m?. Onpenenuts
HaANPSHKEHHOCTD MMOJI MEX/1y TUIOCKOCTSIMM, 32 MpeieiaMHU IJI0OCKOCTEH.

9. Kakum 3apsagoM ¢ obnagaer Imapuk wmaccod m = 107°kr, ecnu ero Bec
YPaBHOBEIMBAETCS CHIION MPUTSKEHUS K TodeuHoMy 3apsaay g = 107'Kii, Haxonsimemycs Haj
[IApUKOM Ha paccTosHuu » = 1m?

10. HaitfTu Hanpss>KeHHOCTh AJIEKTPUUYECKOTO OIS B TOUKE, JIEkKAIIEH MOCEPEIMHE MEXKITY
TOYEYHBIMM 3apAIaMH: TIOJIOKHUTEIBLHBIM, paBHbIM 8-10° Ki1, u oTpuuaTensHbIM, paBHbIM -6-10~
K. PaccTosnue mexnay 3apsaamu paBHo 10 cM, 1uaneKTpruyecKas MPOHUIIAEMOCTh CPEibl paBHA
eIMHUIIE.

11. Cpaaure paboOTBl 1O TEpEeHOCY 3apsga ¢ B
JIEKTPOCTATUYECKOM IToJIe U3 TOUKH A B Touky B mo mytu AaB, AbC,

AcC? (cwm. puc.)

ITepeyenn BonpocoB k 3k3aMeHy (3 cemecTp)
OlIK-1

. Dnextpuueckuit Tok. Cuna Toka. [ImoTHOCTH TOKA.

. Uctounuku Toka. 3/]C ucrounuka.

. 3akon Oma B uHTErpanbHOM 1 auddepennnansHoi hopme.

. 3akoH J[[xoyns - JIeHna B UHTErpajabHON U JuddepeHraIbHoi popme.

. 3axoH OMa U1 HEOJTHOPOJAHOI0 YYacTKa LEMH U CIEICTBUS U3 HETO.

. [IpaBuna Kupxroda. Pacder pa3BeTBICHHBIX JICKTPHUECKHUX LIETICH (TTpUMED).

. MaruutHoe none. Bektop MaranTHOi HHAYKIMHU. ['padudeckoe npeacraBieHne MarHUTHOTO

TOJIA.

8. 3akoH buo - Casapa - Jlarutaca u ero npuMeHeHHe Uil pacieTa MarHUTHOTO T10JIsI IPSIMOTO
TOKa.

9. 3axon buo - Casapa - Jlannaca 1 ero npuMeHEHHUE IJ1s pacyeTa MarHUTHOT'O TI0JIs1 KPYTOBOI'O
TOKa.

10. JleficTBue MarHuTHOTO IOJIsSI HA IPOBOAHUK ¢ TokOoM. Cuna Ammnepa. Cuia B3auMOJEHCTBUS
JBYX IIPOBOJAHHUKOB C TOKOM.

11. Teopema 0 HUPKYJISIUUA BEKTOPA HAMIPSHKEHHOCTH MarHUTHOTO TIOJIS (3aKOH MOJTHOTO TOKA) U
€ro MPUMEHEHUE JIJIs pacyeTa MarHUTHOTO TIOJISL COJICHONA.

12. Teopema 0 HUPKYJISIUNA BEKTOPA HAMIPSHKEHHOCTH MarHUTHOTO TIOJIS (3aKOH MOJTHOTO TOKA) U
€ro MPUMEHEHHE JIJIs pacyeTa MarHUTHOTO TI0JIs TOPOUJA.
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