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MporpaMMa/CrieliuaTu3as) ABTOMaTH3UPOBaHHBIE CUCTEMBI 00paOOTKH HHPOPMAITUH U YIIPABICHUS
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AHHOTaHI/ISI K JUCHUIIIIMHEC

Ha3zeanue oucyuniunul

duzuka

Hanpaenenue noozomoexu
(cneyuanvHocmo)

09.03.01 UndopmMaTiKa M BHIYHCIUTEIbHASA
TeXHHKA

Hanpaenennocmo
(npogpunv/npozpamma/cneyuanuzayus)

ABTOMAaTU3MPOBAHHBIE CUCTEMBI 00PaOOTKH
nH(OpMaIIUY U YIIPaBJICHUS

Mecmo oucyunnunst

JIMCLUIIMHA OTHOCUTCS K 0053aTCIIbHON YacTH
broka 1 «/luctiummunel (Momysu)y» OOIL.

Tpyooemxocms (3.e. / uacwt)

9/324

Lenv uzyuenusn oucyuniunot

W3ydenue npupoabl uepes A3bIK (GU3MUeCKUx
MoJieleit; popMHUPOBaHUE KOHCTPYKTHBHOTO
MBIIUICHHS B 10001 chepe NesTeNbHOCTH,
UCTIONB3Ys KaK MPooOpa3 METOI0IOTHIO
COBPEMEHHOT0 (PU3NYECKOTO 3HAHUS

Komnemenuyuu, popmupyemuie ¢
pe3yibmame 0C60eHUA OUCUUNTUHbBL

OIIK-1- CniocoGeH npuMeHsTh
€CTECTBEHHOHAYYHBIC U OOIICHHKCHEPHBIC
3HaHUS, METOJIbl MATEMAaTHYECKOTO aHAIN3a U
MOJICTTUPOBAHHS, TEOPETUIECKOTO
AKCIEPUMEHTAIBHOTO HCCIIEIOBAHUS B
npodecCHOHATIBHOM AESTeIbHOCTH;

Cooepircanue oucyunaunsl (0CHOBHbIE
paszoenvl u membot)

du3nyeckre OCHOBLI MEXaHUKU

OcCHOBBI MOJIEKYJIIPHOU (PU3UKU U
TEPMOJAMHAMUKH

KonebatenbHble ¥ BOJTHOBBIE MPOIIECCHI
DIIeKTpOoMHAMUKA

KBaHTOBBIE CBOMCTBA U3TyUEHUS

DeMeHTHl KBAHTOBOM MEXaHUKU U aTOMHOM
bu3uKu

DeMEHTHI KBAHTOBBIX CTATUCTHK M KBAHTOBOM
(bu3HUKHN TBEpAOTO TeNa

OnemMeHThl QU3HKH siipa

d)opma npomeofcymouuoﬁ ammecmauuu

3aueT, OK3aMeH




Ienn u 3apa4n IMCHUIIMHBI:
Ilesqbl0 OCBOCHUS JUCHUILIMHBI SBISIETCS H3YyYEHHE IMPHUPOJBI depe3 S3bIK (PHU3NUECKUX
Mojenei; (opmupoBaHHMEe KOHCTPYKTMBHOIO MBIIUIEHUS B J000H cdepe nesTeNbHOCTH,

UCTIONB3YS KaK Ipoo0pa3 METOAOIOTHIO COBPEMEHHOTO (PU3MUYECKOTO 3HAHMS.

3aga4u IUCIUIUIAHEI:

— HU3YUYCHHC OCHOBHBIX (bHSI/I‘IeCKI/IX HBHeHHﬁ;

— OBJIaJICHHUC (bYHI[aMCHTaJ'II)HI)IMI/I IMOHATHUAMHA, 3aKOHAMU U TCOPHUAMU (1)I/I3I/IKI/I, a TaKXKe
METOJaMU (bHSI/I‘IeCKOI‘O HCCICA0BaHUA,

— OBJIAACHUC ITpUEMAMHU U METOJaMH PEIICHUA THUIIOBBIX 3a4a4 U3 pa3JIMYHbIX obnacreit

busuky;

— (opMHpOBaHUE HABBIKOB MPOBEICHHS (PU3UUYECKOTO SKCIIEPUMEHTA;

— YMEHHUS BBIACIUTH KOHKPETHOE (PU3MUECKOE COJIEpKaHUE B IPUKIIATHBIX 3a7a9ax OyayIiei

JACATCIIBHOCTH.

2. IlnaHupyemble pe3y/bTaThl 00y4eHUs

B pe3yiibTaTe OCBOCHU A NUCHUIUINHBL Y CTYACHTA JOJIKHBI OBITE C(bOpMI/IpOBaHBI

3HaHus1, NpuodpeTaemMble B X0/1e 0CBOCHHUS THCIHUILINHBI

Ne 3HaHus
n/m3
1. (byHIaMeHTaJIbHbIE 3aKOHBI IIPUPO/IbI, OCHOBHBIE (PU3MUECKUE 3aKOHBI U UX CMBICI
2. OCHOBHbIE (PM3HYECKHE BEIMYMHBI U (hU3MYECKHE KOHCTAHTHI, UX OIpeesieHHe,
CMBICJI, CITOCOOBI M €IMHUIIBI UX U3MEPEHHUSI
3. METO/Ibl PEIICHUSI TEOPETUUECKUX U SKCIIEPUMEHTAIBHBIX 3a/1a4
4. Ha3HAYeHHUE U MPUHIUIBI AEUCTBUS BaXKHEHIINX PU3NUECKUX IPUOOPOB

YMeHI/Iﬂ, npnoﬁpeTaeMHe B X0/1€ 0OCBOCHMA JUCHUIIIMHBI

Ne n/m Ymenus

1. BBISIBJIATH (PU3HUECKYIO CYIIHOCTH IIPO0OJIeM, BO3HUKAIOIIUX B X0/€ Oyayien
poeCCHOHATILHOM 1€ TeIbHOCTH

2. 3aMMChIBaTh OCHOBHBIE 3aKOHBI U YPAaBHEHHUSI JJIs1 PU3NUYECKUX BEIMUUH B CUCTEME CH
U NPUMEHATh UX JUIsl PEUICHMs 3aJad TEOPETUYECKOr0, SKCIEPUMEHTAIBHOTO U
MIPUKJIAIHOTO XapaKTepa

3. paboTtath ¢ mpudopaMu 1 000pyI0BaHUEM COBPEMEHHOMN (hU3UIECKOI JTabopaTopru

4. UCIIOJIb30BaTh pa3jMyYHble METOAMKM (U3MUECKUX HU3MepeHuil u o0paboTKu
9KCIIEPUMEHTAJIBHBIX JAHHBIX

S. UCIOJIb30BaTh ~ METOJBl  aJEeKBAaTHOTO  (PU3MYECKOr0 U MATEeMaTUYECKOTO
MOJICIMPOBAHUS, a TaKKe NMPUMEHATh METOJbl (PU3UKO-MAaTEMAaTHUYECKOTO aHalu3a K
PEIIeHNI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHUUYECKUX MPoOIemM

6. OOBSICHATH OCHOBHBIE HA0JI0JaeMble IPUPOHBIE U TEXHOTCHHbIE SABJICHUS U (P PEKTHI

¢ MO3uIMK QyHAAMEHTATHHBIX (PU3NIECKUX B3aMMOICHCTBHI

HaBLIKI/I, npuoﬁpeTaeMble B X01€ OCBOCHUA JUCIHUIIJINHBI

Ne
HaBrIkn
n/n
1. MIPUMEHEHHSI OCHOBHBIX METOJOB U MOJTYYCHHBIX 0a30BBIX 3HAHHU IS PELICHUS

MIPUKJIATHBIX 3a/1a4




2. 00BsICHEHUS Ha0II0JaeMbIX (PU3NUYECKUX SBJICHUI U 3aKOHOMEPHOCTEH

3. paboThl

C OCHOBHBIMH (HU3HYECKUMHU TprOOpamH,
AKCIIEPUMEHTOB U OLICHUBAHUS MX PE3yJIbTaTOB

BBITIOJTHEHU A (1)I/ISI/I‘I€CKI/IX

4, (DU3UYECKOTO MOJCTUPOBAHUS I PEIICHHWs] TPUKIAIHBIX 3a1ad B Oymymiei
po¢eCCUOHATBHON ACATEIIPHOCTH

KOMHeTeHIII/II/I, npnoﬁpeTaeMbIe B X01€ OCBOCHMUSA TUCHHUIIIIMHBI

KoMnerennuun NuauxaTopsl 3HaHua Ymenust HaBbikn
OIIK-1 Cnocoben OIIK-1.1 35aTh: OCHOBEI MATEMATHKH, 1-4 1,2 2
PUMEHSATH (bM3UKY, BBIYMCIUTEIBHON TEXHUKH U
€CTEeCTBEHHOHayuHble 1 | IPOTPaMMUPOBAHIA
OGLLEHHIKEHEPHBIE OIlK-1.2 YMeTh: pemiath 3,4 1-6 1,4
3HAHHSA, METOJIbI CTaHIapTHEIE npodeccruoHaIbHbIC
MATEMATHICCKOrO 3a7a4u c MIPUMEHEHUEM

€CTECTBEHHOHAYYHBIX H o01e-
aHaIu3a u N
MHXCHEPHBIX 3HAHUH, METOJIOB
MOACTMpOBAHIA, MaTeMaTHYECKOTO aHam3a u
TEOPETUYECKOTO U MOJIETTHPOBAHHS
OKCICPUMCHTAIIEHOTO OIlK-1.3 Brnanets: HaBBIKAMH 3,4 15 1-4
HUCCIICAOBAHMS B TEOPETUYECKOTO 5
npoQeCcCHOHAIBHON SKCIIEPUMEHTAIBHOTO HCCIEI0BAHUS
JIEATETLHOCTH. 00BEKTOB npoecCHoHaTbHON
JIeITEIIBHOCTH

3. MecTto aucuumanHsl B ctpykrype OOIL:

JucnurnuHaa oTHOCUTCA K 00s13aTenibHOM yacTu bioka 1 «/lucuurmimast (MOynm)y».
Jucnunnuna u3ydaetcs Ha 1 kypce Bo 2 ceMecTpe U Ha 2 Kypce B 3 ceMecTpe.

W3ydyeHne AMCHMILIUHBI Oa3UpyeTcsl Ha 3HAHUAX, YMEHHMSIX U HaBBIKAX, MOJTYYEHHBIX MPH
M3y4YeHUHU JUCHUTUINH: (u3uKa (cpennee (mosHoe) odiee oOpazoBaHue).

[TepedeHp mocienyrOmUX IUCLHMILIMH (MOIYJEH), UIsl KOTOPBIX HEOOXOIUMBI 3HAHMUS,
YMEHHUSI U HaBBIKH, popMHUpyeMble TaHHOHN Y4eOHOM TUCIUIUIMHON (MOaylieM): DIeKTPOTEXHUKA.

4. CTpyKTYypa H cofep:KaHHe TUCHHUILIUHBI
4.1. CTpyKTypa IMCUUIJIHHBI

g Pacnpenesienue
Pazjen IMCHMILIMHBI. 8 =9 TPYAOEMKOCTH pa3jeJia (B
Ne e en . g5 E pya pasi (u Conepsxanue
®dopmMa NpPoOMeKyTOUHOI S g 8 yacax) o BUAaM y4eOHOM .
n/ S o €caMOCTOSITEJILHOM
aTTecTaluu s> S| 5 padoThI
n e O padoThI
(mo cemecTpam) 3 KOHTaKTHas CPC
/M nk | np | ma6 | KA
1 2 3 4 5 6 7 8 9 10
1. [1]. 31, [38]
IToaroroBka k 3amure
(DI/I?)I/IquKI/Ie OCHOBBI na60paT0pH])IX pa6OT;
MCEXaHUKH. 102 | 2 | 20| 8 12 22 HOATOTOBKA K
KOHe6aHHﬂ U BOJIHBI MPAKTUYCCKUM 3aHATUAM,
MIOJITOTOBKA K
KkomnokBuymy Nel
2. (11, 31.8]
o [ToaroroBka x 3amure
OCHOBBI MOJIEKYJISIPHOU
yoAp 58 2 4 4 4 28 J1a00paTOPHBIX PadoT;
(GU3MKN ¥ TEPMOJMHAMUKI HIOArOTOBKA K
MPaKTHIECKUM 3aHATHSIM




3. [1-3], [5]
DNEeKTPUUECTBO 54 | 2 | 6| 4| - 28 [oaroroeka k
NPaKTUYECKUM 3aHATUSIM
4. [1-3]
3aver 2 o | | = 3 0.3 17 3auer MPOBOHTCS B
yCTHO#t (hopme 110
Onneram
5 | Uroro 3a 2 cemectp: 216 | 2 | 32| 16| 16 | 03| 797
6. [1-3]. [5]
IToaroroBka k 3aiure
IMEKTPOMATHETHM 40 3 6 6 8 16 nabopaTOpHOI PabOTHL;
MOATOTOBKA K
NPaKTUYECKUM 3aHATUSIM
7. [1-3], [3]
TToaroroBka k 3amure
nabopaTopHOH PabOTHL;
QHGKngMaFHI/ITHLIe 36 3 4 4 8 12 IOATOTOBKA K
KOJICOAHMS 1 BOJTHBI MPaKTHYSCKUM 3aHATHSM;
MOATOTOBKA K
KOJUTOKBHYMY No2
8. [1]. [4]. [8]
Ontuka. KBanToBast mpupona w0 310l 10! - 12 MomoTosia K
V3JITyHCHI NPaKTUYECKUM 3aHATUSAM
9. | DyeMeHThI KBAHTOBOW (H3UKU [1]. [4]. [5]
aTOMOB, MOJIEKYJ U TBEPABIX 36 3 8 8 - 12 [oxroroska k
NPaKTUYECKUM 3aHATUSAM
TCI
10. (1], [4]. [3]
DnemMeHTbl PU3UKH aTOMHOIO % | 3] a4l a ) 12 (5] TTomroroska &
SIIPA Y DJIEMEHTAPHBIX YACTHUIL IPAKTHYECKIM JAHATHAM
11. [1-4]
JK3aMEH 36 3 04 | 356 3K3aMeHva0BOZ[I/ITC$I B
yCTHO# (hopme 1Mo
ouneram
12. | UToro 3a 3 cemectp 180 | 3 [ 32| 16 | 16 | 04 | 99,6
13. | Beero 396 | 23| 64| 48| 32 | 0,7 | 1793
4.2. Coaep:xaHue pa3/iesioB Kypca
Koawbt Dopma
Jj‘g Pasner KOMIETCHUUU U | 3yagus | Ymenusi | HaBbiku TeKyuero
n AMCHHILIAHBL HHIUKATOPOB KOHTPOJIs
1 dusnueckue ocHosel | OIIK-1.1,1.2,1.3 1-5 1-6 1-4 3amura
MEXaHUKH. mabopaTOPHBIX
Mexannueckue KoiaeOaHus U paboT
BOJIHBI OIlIK-1.1,12,13 | 1,2,3,5 | 1,2,5,6 1,2,4 PaGora na
NPaKTUYECKUX
3aHATHAX:
(poHTANBHBIN
oTIpocC 10
pELICHHIO
JOMAIITHUX
3aja4.
OIlIK-1.1 1-5 - Komnoxsuym Nel
2 OIlK-1.1,1.2,1.3 1-5 1-6 1-4 3ammuTa
nmabopaTopHO
OCHOBBI MOJIEKYJISIPHOM paboTsl
(hM3KKK ¥ TEPMOTUHAMUKH OIlIK-1.1,12,13 | 1,2,3,5 | 1,2,5,6 1,2,4 PaGora na
MPaKTHYECKUX
3aHITHAX:




(poHTABHBIN
OIIpoc 110
PELICHUIO

JOMAITHHUX
3amad.

DNEeKTPUUECTBO

OIlK-1.1,1.2,1.3

1,2,3,5

1,2,56

1,2,4

Pabora Ha
MPaKTHYECKUX
3aHATHAX:
(poHTAIBHBIN
oIIpoc 1o
peLIeHuI0
JOMAITHHUX
3amad.

ONeKTpOMarHeTu3M

OIlK-1.1,1.2,1.3

3ammra
mabopaTOPHBIX
pabor

OIlK-1.1,1.2,1.3

1,2,3,5

1,2,56

1,2,4

Pabora Ha
MPAKTHYECKUX
3aHATHAX:
(pOHTATIBHBIH
OTIpoC TI0
penIeHnIo
JOMAIITHUX
3ajau.

DneKTpoOMarHuTHbIE
KoJIeOaHUS 1 BOJIHEI

OIlK-1.1,1.2,1.3

3amura
71a00paTOPHBIX
paboT

OIlK-1.1,1.2,1.3

1,2,3,5

1,2,56

1,2,4

Pabora Ha
MPaKTHYECKUX
3aHATHAX:
(pOHTATHHBIHA
OIIpoC 110
pELICHHIO
JOMAITHHUX
3a1ad.

OIIK-1.1

Komnmoxsuym Ne2

Ontuka. KBanToBasi mpupoa
W3ITY9ICHUS

OIlK-1.1,1.2,1.3

1,2,56

1,2,4

Pabora Ha
MPAKTHYECKUX
3aHATHAX:
(GpOHTAILHBIH
OIIpoC TI0
penIeHnIo
JIOMAIITHUX
3aj1au.

OneMeHTHl KBaHTOBOH (pr3mKH
aTOMOB, MOJIEKY]l W TBEPABIX
Teln

OIlK-1.1,1.2,1.3

1,2,3,5

1,2,56

1,2,4

Pabora Ha
MPAKTUIECKUX
3aHATHIX:
(hpoHTaNbHBII
OIpocC 1O
PEIICHHIO
JIOMAIITHUX
3a/a4.

OneMeHTH (U3UKH aTOMHOTO
SIpa ¥ JIEMEHTapHBIX YaCTHUI]

OIlK-1.1,1.2,1.3

1,2,3,5

1,2,56

1,2,4

Pabora Ha
MPaKTHYECKUX
3aHATHAX:
(poHTANBHBIN
OTIpocC 10
peLIeHuI0
JIOMAaITHAX
3amad.




4.3. HamMeHOBaHHe TeM JIEKIHIi, X COlep:KaHHe H 00beM B Yyacax

Ne

Ne Paznena
JTUCIUILTHHBI

HanmeHoBaHue JeKIMit

Tpynoem-
KOCTb (4ac)

1

Tpaekropus, JyiuHa MyTH, BEKTOp nepemenieHus. CKopocTb. Y CKOpEHHE U ero
COCTaBJISIOLIME. YTIIOBask CKOPOCTh M YTII0BO€ yckopeHue. [1epBrlii 3akoH
Herorona. Macca. Cuna. Bropotii 3akon HeroToHa.

2

Tperwnii 3akoH Hetorona. Crutel TpeHHs. 3aK0H coXpaHeHHs uMmyibca. LleHTp
Macc. YpaBHEHUE IBUKEHUS Tejla IEPEMEHHON MacChl

OHeprus, paboTa, MOITHOCTh. KuHeTH4eckas 1 MoTeHIualbHast SHEPTUH.
3aKoH coXpaHeHus SHepruu. [ paduyeckoM npeacTaBieHUEe SHEPTUH. Y 1ap
a0COJIIOTHO YIIPYTUX U HEYNPYTHUX Tel.

Mowment unepunu. Kunernueckas sneprust BpaieHus. MOMEHT CUJIBL.
YpaBHEHNE ANHAMUKH BPAIATEILHOTO ABHKECHUSI TBEPAOTO TENA.

MoMeHT uMITyJIbca ¥ 3aKOH ero coxpaneHus. CBoOoaHbIe ocu. ['HpocKorL.
Hdedopmarum TBEpaOTO TETA.

3akonsl Keriepa. 3akoH BceMUpHOTo TAroTeHus.Cuiia TSHDKECTH U Bec.
Hesecomocts. Ilosie TATOTEHHS U TO HANPSDKEHHOCTH. PaboTa B mosie
Tarorenus. [lorenman nosus Tsarorenus. KocMuieckue cKOpocTH.
Hewnnepumansubie cuctemsl orcdeta. CHIbl HHEPLIUH.

JlaBieHue B )KUIKOCTH U ra3e. Y paBHEHHE HEPAa3pPHIBHOCTH. Y paBHEHHUE
Beprynnu n ciaenctsust u3 Hero. BA3KocTk (BHYTpEHHEE TPEHHE).
JlamuHApHBIN ¥ TypOYIEHTHBIN PEKUMBI TEUCHHS JKUIKOCTEH. MeToabt
OIIpeAEIIeHNs BA3KOCTH. JIBH)KEHHE T B JKHJIKOCTSIX M ra3ax.

[Ipeobpazopanus ["amnes. MexaHW4ecKHii TIPUHITHTT
otHocurensHocTU.[locTynaTsl crienuanbHON (YacTHOW) TEOpHU
otHocurensHocTH. [IpeodpazoBanus Jlopenna. CneacTsus u3
npeodpaszoBanuii Jlopenua. utepran mexay coobiTisiMu. OCHOBHOM 3aKOH
PENATUBUCTCKOM TUHAMUKN MaTepHalbHOM TOUKU. 3aKOH B3aUMOCBS3H MacChI
U SHEPIHH.

I'apmonnueckue KojaeOaHus U UX XapaKTEPUCTHKU. MexaHn4eckue
rapMOHHYECKHe KoJeOaHus. ['apMoHImIecKiii ocmuIsATop. [1pyKUHHEIH,
¢dusnyecknii 1 MaTeMaTHdecKuii MasiTHUKH. ClI0’KeHNE rapMOHHYECKUX
KoJieOaHW OHOTO HANPaBJICHHS M OJJMHAKOBOH 9acToThl. buenns. Cioxenne
B3aMMHO MEPIECHANKYIISIPHBIX Koniebannii. nddepenuaibaoe ypaBHEHIE
CBOOO/IHBIX 3aTYXaIOIUX KOJIEOaHUH U ero penieHne. ABTOKoJICOaHMs.
JuddepennunanbHoe ypaBHEHNE BHIHYKACHHBIX KOJICOAHHH 1 €ro pelIeHHe.
AmmuinTyza 1 as3a BEIHYKJICHHbBIX KoJiebaHuil. Pe3oHaHc.

10.

Bonnosble npoueccel. ITpoonbHble U NONEPEYHbIE BOJIHBI. Y PABHEHUE
6erymeii BosHbI. Pa3oBas ckopocTs. BonHoBoe ypaBHeHue. IIpuHmn
cynepriosunuu. I'pynmosast ckopocts. Murepdepeniius o, Ctosune
BOJIHBL. 3BYKOBbIE BOJIHBL. D ekt Jlomiepe B aKyCcTHKe.

11.

CraTUCTHYECKUH U TepMOI[I/IHaMI/I‘-IeCKI/Iﬁ METOAbI. OnbITHBIE 3aKOHBI
ueanbHOro ra3a. YpasHerue Kianeiipona — Menzaeneesa. OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KHHETHIECKOH TEOPUH HICaTbHBIX T'a30B. 3aKOH
MakcBeia o pacnpeesIeHHH MOJIEKYJT HJIealIbHOTO Ta3a 110 CKOPOCTSIM U
SHEPrHsIM TEIUIOBOTO JBIXEHUs. bapoMeTpuueckas Gpopmyia.
Pacnpenenenne bonpumana.

12.

UYucio creneneii cBOOOIbI MOJIEKYIIbL. 3aKOH PaBHOMEPHOTO pacIpeielIeHUs
OHEPIUH MO CTCIICHAM CBO60)IBI MOJIEKYJI. HepBoe Havajlo TCpMOANHAMUKHU.
Pa6ora ra3a npu n3mMesnernu ero oosema. Temnoemkocts. [Ipumenenne
TIePBOr0 HayaJla TePMOAMHAMHKH K H30TpoIieccaM. AqrabaTuaecKuit
nponecc. [Tomurponnsrit mporecc. Kpyrosoii mporecc (nuki). O6paTumMble u
HeoOpaTUMBbIe IPOLIECChl. DHTPOIINS, €€ CTATUCTUUECKOE TOJIKOBAHHE U CBSI3b
C TepMO}IHHaMquCKOﬁ BEPOATHOCTBIO. BTOpOC Ha4vaJio TCpPMOANHAMUKH.
TenumoBble TBUTATENN U XOJNIOAWIbHBIC MAaIMHBL. [{ukn KapHo u ero K.z st
HCaTbHOTO rasa.

13.

Curnbl ¥ NOTHIMANIbHAS YHEPTUS MEKMOIEKYISIPHOTO B3aUMOJEHCTBUSL.
VYpasuenue Ban-nep-Baansca. M3otepmbl Ban-nep-Baansca u ux
aHanu3.BHyTpeHHss sHeprus peanbHOro rasa. ¢ dexr [ xoyns — TomcoHa.
Cxapkenne ra3oB. CoiicTBa xuakocTel. [IoBepXHOCTHOE HATSKEHHUE.
CMmauuBanue. J[aBneHue Noa UCKPUBICHHON MOBEPXHOCTBIO KUIKOCTH.
Kanunnspueie sisnenus. TBepapie Tena. MoHO- U OMMKPUCTAIUIBL. THIIBI
KPHCTAJUIMYECKHUX TBEPABIX Tel. JledekTsl B kpuctamiax. TemioeMKkocTs
TBeppIX Tell. Mcnapenue, cyOaumanys, MIaBIeHHE U KPUCTATUTH3ALHSL.




Amopdusle Tena. azosbie nepexonst | u I1 poxa. lnarpamma cocTosiHusI.
TpoitHas Touka.

14.

3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsaa. 3akoH Kyona.
OnekTpocrarndeckoe nosie. HarmpsKeHHOCTh JJIeKTPOCTaTHIECKOTO MOJIS.
[IpuHuMn cynepno3suuuu 31eKTpocTaTuuecKux noieil. [lone aumosns.
Teopema ["aycca uisl 371€KTPOCTATUYECKOTO NOJIs B BakyyMe. [Ipumenenue
TeopeMsl ['aycca Kk pacdeTy HEeKOTOPBIX 3JIEKTPOCTaTHUECKUX TONeH B
BakyyMe. Llupkynsius BeKTopa Hanpsi>KEeHHOCTH AJIEKTPOCTaTUUECKOTO TIOJS.
ITorenmuan anexTpocTaTUdecKoro nons. HanpsokeHHOCTh Kak IpaJueHT
MoTeHIMaja. DKBUIOTEHIMAIbHBIC TIOBEPXHOCTH. BrIuncienue pazHoctu
MOTEHI[UAJIOB MO HANpsKEHHOCTH noJisd. Tumsl auanekTpukoB. [lonsgpusamms
amaexTpukos. [omaspuzoBanHocTs. HanmpsskeHHOCTD NOJIS B JUAIEKTPHUKE.
Onekrtpuueckoe cmenienue. Teopeme ["aycca Ui 37€KTPOCTATHIECKOTO TTOJIS
B AMDJICKTPHKE. Y CIIOBHS HA TPAHUIIE Pa3/iena IBYX JHANEKTPUUECKHUX CPEl.
CerneroanekTpuku. [IpoBOAHUKY B 37€KTPOCTATHIECKOM IIOJIE.
OnekTpuydecKkas eMKOCTb YeANHEHHOTO NMPOBOAHNKA. KOHIEHCATOPHI.
OHeprust CUCTEMBI 3apsIJI0B, YEIMHEHHOTO MPOBOIHUKA U KOHICHCATOPA.
OHeprust JIEKTPOCTATHIECKOTO MOJISL.

15.

ONeKTpUYeCcKUi TOK, CHJIa U MIIOTHOCTh Toka. CTOPOHHME CHIIBI.
DNEeKTPOABMKYIIas cuiia U HanpspkeHue. 3akoH Oma. ConpoTuBieHUe
MIPOBOJHUKOB. PaboTta u MomtHOCTh TOKa. 3akoH J[koynsa — JleHna. 3akoH
Owma i1 HeoTHOpoiHOTO yuacTka uen. [Ipasuia Kupxroda ns
pa3BETBIICHHBIX LIETIEH.

16.

DreMeHTapHas KIIACCUYECKasi TEOPHs JEKTPOIPOBOHOCTH METAILIOB.
BbIBOI OCHOBHBIX 3aKOHOB 3JIEKTPHYECKOTO TOKA B KJIACCHYECKOM TEOPUH
3IIEKTPOMPOBOTHOCTH METAIIIOB. PaboTa BBIX0/1a 3IEKTPOHOB M3 METAJLIA.
3MI/ICCI/IOHHLIG SABJICHUA U UX IIPUMECHCHUC.

17.

MarHuTHOe 1oJIe U ero XapakTepucTuku. 3akoH buo — Casapa — Jlamnaca u
€ro NpUMEHEeHHe K pacyeTy MarHUTHOTO 1oJIA. 3aKOH AmIepa.
B3aunmMopeiicTBue napaniensHbIX TOKOB. MarHuTHast TOCTOSTHHAS. EquHUIB!
MarHUTHOM MHAYKIMU U HAPSHKEHHOCTH MAarHUTHOTO T10JIsl. MarHuTHOE mosie
JBIDKYIIETocs 3apsiia. JleicTBre MarHUTHOTO TIOJIs Ha JBYKYIIUICS 3apsi.
JiBmxeHue 3apsHKeHHbBIX YaCTUI] B MArHUTHOM TOJIe. Y CKOPHUTEIH
3apspKeHHBIX 9acTHil. D dexT Xomra. Hupkymsamuus BekTopa B MmarautHOTO
ToJIs1 B BakyyMe. MarauTHele TIoJist cojieHonaa 1 topouna. [Totok BexTopa
MarHuTHOH mHAYKIuu. Teopema ["aycca mist moinst B. Pabora mo
HepeMeNeHUIO POBOJHUKA U KOHTYpa ¢ TOKOM B MAarHUTHOM IIOJI€.

18.

SIBnenue 3neKTpoMarHUTHON MHAYKIMH (onbIThl Papasest). 3akon Papanes u
€ro BBIBOJl U3 3aKOHA COXpaHEHWs SHepruu. BpaiieHne paMku B MarHUTHOM
nosie. Buxpessie Toxu (Toxu ®yko). MHIYKTUBHOCTE KOHTYpA.
Camounaykiusi. TOKM NpH pa3MBIKAHMM M 3aMbIKAaHWM LeMH. B3anmHas
nHAyKIws. Tpancdopmaropsl. DHeprus MarHUTHOTO ITOJIS.

19.

MarauTHble MOMEHTBHI J3JEKTPOHOB M aTroMoB. Jlua- W TlapaMarHeTH3M.
HamarunuenHocts. MarHutHoe 1osie B BeIIECTBE. YCJIOBHS Ha TpaHHIE
paznena AByX MarHeTHKoB. (deppomarHeTMKM M uX cBoiicta. Ilpupona
(dbeppoMaraeTusma.

BuxpeBoe anekrpuueckoe nojue. Tok cMmemeHus. YpaBHenuss MakcBesuia AJis
3JIEKTPOMArHUTHOTO TOJISL.

20.

CB00OOIHBIC TAPMOHUYECKUE KOJICOaHHS B KOJICOATEIIEHOM KOHTYpE.
HuddepernuansHoe ypaBHEHUE CBOOOIHBIX 3aTYXaOIIHX
AJIEKTPOMArHUTHEIX KoJieOaHuil u ero pemenue. JJuddepeHimaipaoe
YPaBHCHHE BBIHYKICHHBIX DJIEKTPOMArHUTHBIX KOJICOaHHUH M €r0 PEIICHHE.
IlepemeHHBIN TOK.

21,

Pe3onanc nanpsixenuil. Pesonanc TokoB. MoUIHOCTb, BbIJIeIsieMast B 1IETTH
MIEPEMEHHOT'0 TOKA. DKCIIEPUMEHTAIBHOE MOTYYEHHUE IIEKTPOMArHUTHBIX
BouH. JludhepeHnmansHoe ypaBHEHIE CKTPOMArHUTHOW BOJHBL. DHEPTHs
3JIEKTPOMArHUTHBIX BOJIH. IMIyJIbC 3JI€KTPOMAarHUTHOTO OJIs. M3mydyenue
nunons. [lpumeHeHne 3JeKTPOMarHUTHBIX BOJIH.




22.

PazButue npezncrasnennii o npupoje ceera. KorepeHTHOCTD 1
MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. MHTEepdepenus ceeta. MeToasl
HabmoneHns naTepdepeHnn ceera. VHTepdepeHnns cBeTa B TOHKUX
wieHkax. [IpuMeHeHne nHTeppepeHunn CBeTa.

23.

IIpunnun I'oiirenca — ®@penens. Meron 308 @penens. [Ipsmonuneiinoe
pacmpoctpaHenue cBera. Auppakuus OpeHens Ha KpyTriaoM OTBEPCTHH U
mucke. udpaxmus @payrarodepa Ha oxHOM menn. Jnudpaxmams
®paynrogepa Ha TudpaKINOHHON penieTke.

24,

[IpocrpancTBenHas pemerka. PaccesHue cBeta. Judpaxums Ha
mpocTpaHcTBeHHOH pemeTke. @opmyna Byisda — Bparros. Paspemarommas
CHOCOOHOCTh ONITHYECKHUX MTPHOOPOB.

Jucnepcus cBeTa. DNEKTPOHHASA TEOPHS AUCIIepcuH cBeTa. [loromenue
(abcopommst) crera. Dpdext Hormepa. M3zmyuenne Basunora — YepeHkosa.

25,

EctecTBenHsbIi 1 nonapu3oBaHHbli cBeT. [lonspuzamus cBeTa Npu OTpaskeHUU
U TIPEJIOMJICHUH Ha FpaHUIe ABYX AUAIEKTPHKOB. J[BoitHOE
nyuenpenomienue.Error! Bookmark not defined. Tlonstpuzanuonusie
MIPU3MBI U TOJISPOUTIB. AHANK3 MOJISIPU30BAaHHOTO CBETA.

TemoBoe U3ny4eHHe 1 ero XapakTepucTuky. 3akoH Kupxroda. 3aKoHsl
Credana — bonbimMana u cmernenus Buna. ®@opmysel Paness — [xunca n
[Inanka.

26.

Buner porosnexrpudeckoro s dexTa. 3aKoHbI BHEITHETO (OTOIPPEKTa.
VYpaBHenue DiftHmTeitHa 15 BHeNTHETO (oTodddekra. DxcnepuMeHTaIsHOe
TIOJTBEPIKICHNE KBAHTOBBIX CBOMCTB cBeTa. IIpiuMeHenue ¢potoaddexra.
Macca u ummyisc potoHa. JlaBnerne ceera. Dpdexr Komnrona u ero
3JIeMEHTapHas Teopus. EANHCTBO KOPIYCKYISPHBIX M BOJTHOBBIX CBOMCTB
JIEKTPOMAarHUTHOTO U3Ty4EHHS.

27.

JIuneituaTeiid ciektp atoma Bogopona. Ilocrynatel bopa. Onbitel @panka u
I'epua. Cnextp aToma Bogopoja mno bopy.

28.

KopryckynsipHO-BOJHOBOM Iyanu3M CBOKCTB BelecTBa. HexoTopsie
cBoiicTBa BosH Aa bpoiina. CooTHomeHne HeonpeaenaeHHocTel. BoaHoBas
GbyHKIMA ¥ ee craTucTrdeckuii cmbici. O6iee ypasuenue Llpenunrepa.
Vpasuenue Llpeaunrepa qjst crainoHapHBIX cOCTOSIHUM. [TpuHumn
MIPUYNHHOCTH B KBUHTOBOM MeXaHuKe. J|BnkeHre cBOOOTHOM YaCTHIIBI.
Yacruie B 0IHOMEPHOU NPSMOYTOJbHOM «IIOTEHUUAIBHOM sIME» C
0ECKOHEYHO BBICOKUMH «CTEHKaMM». [IpOX0KIeHHE YaCTHIBI CKBO3b
MMOTEHIMANBHEIN Oaprep. TyHHETbHBIH 3G deKT. JIMHeHHBIN rapMOHIYECKHN
OCIWJIISITOP B KBAHTOBOH MEXaHHKE.

29.

ATOM BOJIOpPO/Ia B KBAaHTOBOU MexaHuKe. 1s-COCTOsTHHE 3JIEKTPOHA B aTOME
Bogopoaa. CrimH snekTpoHa. CIHHOBOE KBaHTOBOE uncio. [TpuHmumm
HEPA3JIMINMOCTU TOKACCTBCHHBIX YaCTUII. (DepMI/IOHI)I nu 6030HI)I. HpI/IHHI/IH
[Maynu. Pacnipenenenue 31€KTPOHOB B aTOMe 110 cocTosiHUsIM. [lepronnueckas
cucTeMa 3J1eMeHTOB MeH ieneeBa. PEHTIeHOBCKHE CIIEKTPhL. MOJIeKYJIbI:
XMMHYECKHE CBSI3H, MOHATHE 00 SJHEPreTUIECKUX YPOBHIX. MoOJIeKyIpHbIE
criektpel. KomOnHanmonunoe paccesnue csera. [lornomenue. CrioHTaHHOE U
BEIHY)KJICHHOE W3Ty4eHUs. ONTHYECKUE KBAHTOBEIC TEHEPATOPHI (J1a3ephl).

30.

KBanroBas craructuka. @a3oBoe mpocTpaHcTBO. DYHKIUS paclpeneneHusl.
[onsarue o xBaHTOBOMU cTatucTUKe boze — Diinmreiina u ®epmu — Jupaka.
BrIpoxkIeHHBIN AIIEKTPOHHBIH ra3 B MeTaiuiax. [loHsaTHe 0 KBaHTOBOI Teopuu
TeroeMKocTH. MOHOHBI. BBIBOIBI KBAHTOBOH TEOPHH IEKTPOIPOBOJHOCTH
MetaiioB. CepxnpoBoaumMocts. [Tonstue 00 s dexre xo3edcona.
ITonsTHE O 30HHOM TEOPUM TBEPABIX Te1. MeTallbl, AUIIEKTPUKU U
MTOJTYTIPOBOTHHUKH T10 30HHOH Teopuu. CoOCTBEHHAS IPOBOJUMOCTD
MTOJTYTIPOBOIHUKOB. [IpuMecHas mpOBOAMMOCTE HOTYIPOBOJHUKOB.
DOTOIPOBOIUMOCTH MTOTYITPOBOAHUKOB. JIFOMHHECTICHITUS TBEPABIX TEI.
KoHTakT AByX META/IOB 110 30HHOH Teopuu. TepMOdIEKTPUUECKUE SIBICHUS U
HX IpUMEHEeHre. BrimpsaMienne Ha KOHTaKTe METall — HOJIYIPOBOJHHK.
KoHTaKT 351eKTpOHHOT0 U ABIPOYHOrO MOIYIPOBOJIHUKOB (P-N-
nepexon).Error! Bookmark not defined. TTonynpoBogHHKOBBIE THO/BI U
TpUOJBI (TPAH3UCTOPHI).

31.

Pa3Mep, COCTaB U 3apsii aTOMHOTO spa. MaccoBoe u 3apsAA0BOC Yuncia.
Z[e(l)eKT MAacCChl U DHEPTUA CBA3U dpa. Crun sapa u ero MarHUTHBIA MOMEHT.
HI[GPHI)IG CHIJIBI. MOﬂeJ’II/I Aapa. Paﬂl/loaKTI/IBHOG H3JIy4YCHUC U €TO BUIBI.




3aKoH paAnOaKTHBHOTO pacnafa. [IpaBmia cMemenns. 3akOHOMEPHOCTH Ol-
pacnana. 3--Pacnan. Helitpuno. ['aMma-u3iydeHue 1 ero cBOHCTBA.
PesonancHoe normnouenue [-u3aydenus (3¢ pexr Méccbayspa). Meto st
HaOJIIOJICHUS U PETUCTPALIMH PaANOAKTUBHBIX M3Ty4eHHI 1 yacTul. Error!
Bookmark not defined. fInepHbie peakiiyu U ©X OCHOBHbBIC THIIBI.
Iosutpon. B*-Pacnan. DneKkTpoHHbIH 3aXBaT. OTKpbITUE HEHTPOHA. SnepHbIe 2
peaxkuuu noj aerlcTBUEM HEUTPOHOB. Peakuus nenenus aapa. Llennas
peakuus nenenus. Ilonsitue o sipepHON sHepreTHke. Peakuus cunTesa
32. 8 aToMHBIX siaep. [Ipobnema yrpaBiseMbIX TEPMOSIICPHBIX PEaKITHA.
KocMmuueckoe nznyuenue. MIOOHBI U X CBOMCTBA. ME30HBI U UX CBOMCTBA.
Tunel B3aUMOJEHCTBUM 371€MEHTAPHBIX YACTHULl. YacTULIBl U AaHTUYACTULIBL.
Tumeponsr. CTpaHHOCTP M YE€THOCTD AJIEMEHTApHBIX YacThll. Kitaccudukanms
AJIeMEHTapHBIX JacTui. KBapku.
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33. | Bcero
4.4, HamMeHOBaHHE TEM NMPAKTHYCCKHUX 33HHTH]7[, X COACPKAHUC U 00b€eM B Yacax
Ne Ne pasnena HanmeHoBaHMe MpaKTHYeCKUX padoT Tpynoem-
n/n JUCIATTHHBI KOCTh (4ac)
1. 1 Kunematnka mocTynareapbHOTO JBIKSHIH 2
2. 1 JmHaMIKa MOCTYNATEFHOTO IBHYKCHUS 2
3. 1 Pabota u sHeprusi. 3aKOHbI COXpaHEHHUs 2
4, 1 BpamarensHoe nBuxeHue. J[BIU>KeHUE TBEPAOro Tea 2
5. 2 MornexyspHO-KHHETHYEeCKas TEOPUs UeaIbHBIX Ta30B 2
6. 2 OCHOBBI TEPMOJITHAMUKH 2
7. 3 DJeKkTpocTaTHKa 2
8. 3 OCHOBHBIE 3aKOHBI IOCTOSTHHOTO TOKa 2
9. 4 MarHuTHOE noJjie NOCTOSHHOT'O TOKa 4
10. 4 Cua Amnepa. Cuia Jloperia 2
11. 4 Pabora mepemenieHust MPOBOTHUKA C TOKOM B MAaTrHUTHOM TIOJIC. 4
DJIeKTpOMAarHUTHasi WHIIYKIIHUSI.
12. 5 OeKTpoOMarHuTHbIE KOJIeOaHUs 2
13. 6 UnTepdepennus ceera 4
14. 6 Jdudpaxius ceeta 2
15. 6 Honspuzanus cBera 2
16. 7 3aKOHBI U3TyYeHUS a0COMOTHO YepHOTO Tena. DoToaddext. Ipdexr 4
Komnrona
17. 7 BouiHOBbIE CBOMCTBA MUKPOYACTHI] 2
18. 7 [IpocTeiimue ciy4yan ABIKCHHSI MUKPOYACTHI 2
19. 8 3aKoH paJMOaKTUBHOTO pacmasa. 2
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4.5. HaumeHoBaHuHe TeM JIA00PaTOPHBIX PadoT, MX co/lep:kaHue U 00beM B Yacax
Ne Ne paszena HaumenoBanue n1a6opaTopHbIX padoT Tpynoem-
n/n JTUCIHMIIIMHBI KOCTh (4ac)
1. 1 ITpoBepka OCHOBHOI'O 3aKOHA TUHAMHKH BPAIATEIbHOTO IBHXKSHHUS 2
2. 1 W3ydenne aBrokeHus MasTHHKAa MakcBesia 4
3. 1 Omnpenenenne mokazaTess aguadaTel Bo3ayxa MeToaoMm Kiemana- 2
Je3zopma.
4, 2 Komnoksuym Nel 2
5. 2 Onpenenenne  yASNbHOH  TEMJIOEMKOCTH  METalIOB  METOJ0M 2
OXJIKACHHS
6. 3 W3MepeHne 3MeKTpHYecKuX CONPOTHUBICHUI ¢ TIOMOIIBI0 MOCTa 2
YurcToHa
7. 3 Omnpenenenne OTHOCUTEIHHOW AMAICKTPHUECKON MPOHUIIAEMOCTH 2
MaTepHaJIOB
8. 4 OmnpeeneHne yaeabHOro 3apsiaa 3JeKTpoHa METOJI0M MarHeTpoHa 2
9. 4 W3ydeHue pe3oHaHCca HAPSHKCHUH. 2
10. 5 W3ydeHue 1enu IepeMeHHOTO TOKa 2




11. 6 KomnoxkBuym Ne2 2

12. 6 W3ydenue siBieHns WHTEp(EpeHIMM CBeTa B TOHKUX IUICHKaX Ha 2
npumepe kosen HproToHa.

13. 6 Uzydaenue sBnenns mudpaknun OpayrHrodpepa Ha IaudpaxmrmoHHOH 2
pemierke.

14. 7 HccnenoBanue TemnepaTypHON 3aBUCUMOCTH CONTPOTHUBIICHHS MeTalia 4
1 MOJTYIPOBOJTHHKA.
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5. OuneHoYHbIe MATEPHAJIBI VI TEKYLIEro KOHTPOJISI yCIIeBAeMOCTH U IIPOMeKYTOUHOI
aTTecTAlMHU 10 JTUCHUILIMHE

JlJ1s1 KOHTPOJIS pe3yJIbTaTOB OCBOEHMSI IUCLUIUIMHBI IPOBOJSATCS

— KOJUIOKBUYMBI:

1. ®usnueckre OCHOBBI MEXAHUKH.

2. DIEKTPUYECTBO U MarHeTH3M. DJIEKTPOMArHUTHBIE KOJICOAHHs U BOJIHbI

— 3alIUTHI JJAOOPATOPHBIX PadoOT;

— paboTa Ha MPAKTUYECKUX 3aHATHIX: (PPOHTAIBHBIN OMPOC MO PEIICHUIO JOMAITHUX 33]1aY;

— 3a4erT;

— DK3aMEH.

[Tpumeuanue: OnieHOUHBIE MaTepUaNbl (THIIOBBIE BAPHAHTHI TECTOB, KOHTPOJIBHBIX PadOT U
Ip.) MpUBEEHBI B PUIIOKEHUU K paboueil mporpaMme TUCIUIUIUHEIL.

[TpomexyTouHas aTTecTalys 0 UTOraM OCBOEHMSI TUCLIUIUIMHBI — 3a4€T, 3K3aMEH.

6. YueOHO-MeTOaAMYECKOEe M HH(POPMALIMOHHOE O00ecTiedeHne TUCIIUIITHHBI:

a) OcHoBHAas JuTEpaTypa

1. E. U. Imutpuena. ®usnka [ neKTpoHHBIN pecypc] : yueoHoe nocobue / E. U. JImurpuena. — 2-
€ u3. — DIEKTPOH. TeKCTOBbIe NaHHble. — Capatos: Aii [lu Op Menua, 2019. — 143 ¢. — 978-5-
4486-0445-4. — Pexxum moctyma: http://www.iprbookshop.ru/79822.html

2. C. 1. Kyznenos. Kypc nekuuii mo ¢usuke. Inextpoctaruka. [IoCTOSHHBIN TOK.
OnexkrpomardeTusM. Konebanus u BoHbBI [ DJIEKTPOHHBIN pecypc] : yueoHoe mocobue / C. U.
Kysnenos, JI. . Cemkuna, K. U. Poro3un. — 2nekTpoH. TeKcToBbIe JaHHbIe. — Tomck: Tomckuit
MOJMUTEXHIYECKUI yHUBepcuTeT, 2016. — 290 ¢. — 978-5-4387-0562-8. — Pexxum mocryma:
http://www.iprbookshop.ru/55192.htmi

0) lonostHuTEILHAS JIUTEPATypa

3. U. U. TammsikoBa-bymkesnu. ®usnka. Yacts 1. Mexanuka. MonekymspHas Gu3nKa u
TEPMOAMHAMHKA. DIIEKTPUIECTBO M MarHETH3M [ DNEKTPOHHBIN pecypc] : yueOnuk / U. U.
TanuteikoBa-bykeBrd. — DIIEKTPOH. TEKCTOBEIE JaHHbIe. — MUHCK: Beimmiiiras mkoma, 2014.
— 304 c. — 978-985-06-2505-2. — Pexxum goctyma: http://www.iprbookshop.ru/35562.html

4. U. N. TanuteikoBa-bymkesny. ®uszuka. Yacts 2. Ontuka. KBanroBas pusuka. CtpoeHue u
(u3nueckre CBOICTBA BellecTBa [ DIeKTpoHHBIN pecypce] : yueOnuk / U. Y. TanusikoBa-
BymkeBny. — DIEKTPOH. TEKCTOBBIE TaHHBIe. — MUHCK: Boimmiinmas mkona, 2014, — 232 ¢. —
978-985-06-2506-9. — Pexwum noctyna: http://www.iprbookshop.ru/35563.html

5. I[Muckapéra T.M. CoopHUK 3a71a4 110 001IeMy Kypcy GU3UKH [ DIEKTPOHHBIN pecypc] : yueOHoe
nocobue / T.W. IMuckapéna, A.A. Yakak. — DJIEKTPOH. TEKCTOBBIE JaHHbIe. — OpeHoypr:
OpenOyprckuii rocynapctBeHnbiil yausepcureT, ObC ACB, 2016. — 131 ¢. — 978-5-7410-1500-
1. — Pexwum mocryna: http://www.iprbookshop.ru/69942.htmil



http://www.iprbookshop.ru/79822.html
http://www.iprbookshop.ru/55192.html
http://www.iprbookshop.ru/35562.html
http://www.iprbookshop.ru/35563.html
http://www.iprbookshop.ru/69942.html

B) METOAUYECKHE YKAZAHUSA

1. Vsyyenue ABwKeHHUs MasTHUKAa MakcBeiuia: Yd.-MeToa. mocobue no aucuuruimie «Pusukay /
coct. B.Ban. Co6ones, E.A. AntonoB. — MkeBck: Vk['TY, 2019.0nexktporHoe usmanme. Per.
HOMED:

2. TIpoBepka OCHOBHOTO 3aKOHAa JWHAMHUKH BPAIIATEIBHOTO ABMKEHUS: YU.-METOJ. MOCOOHe 1O
mucuuruinHe « usukay / coct. JI.LE. Mopososa. — Mxxesck: kI TY, 2019. DnexTpoHHOE H3/1aHHE.

Per. Homep:

3. Ompenenenue yAenbHOW TEIUIOEMKOCTH METAIIIOB METOJIOM OXJIKICHUS: ¥Y4.-METO. TTocooue
no auciumuinHe «dusuka»/ coct. B.Ban. Cobones, E.A. AntonoB. — Mxesck: MxI'TY, 2019.
DnekTpoHHOE u3gaHue. Per. Homep:

4. OmpeneneHue TmokKazaTenss amuadaThl Boszayxa MeroioMm Kitemana-Jlesopma: yde0.-meTo.
nocobue o gucuuiuinHe «Pusuka»/ coct. B.Ban. Co6ones, JI.W. XXnanosa. — Mxkesck: kI TV,
2019. DnekTponHoe u3nanue. Per. Homep:

5. H3mepeHue 30eKTpUUECKUX CONPOTUBICHUN C MOMOUIbIO OJUHAPHOTO MOCTa YUTCTOHA: Y4.-
MeTol. mocobue no aucuuruimHe «Pusuka» / coct.C.B. bysunos. — Mxesck: UxI'TY, 2019.
DnexkTpoHHOE u3AaHue. Per. Homep:

6. OmpeneneHue OTHOCHUTEIBHOM  JTUANCKTPUYECKOW IPOHMUIIAEMOCTH  MaTEpHAIIOB:  YU.-
MeToja.rmocooue mo guctumumHe «®Pusukay/ coct. F0.A. Imxos, O.®. Illuxosa.— HWMkeBck:
NxI'TY, 2019. DnexrponHoe uznanue. Per. Homep:

7. OmpezeneHue yaenbHOIO 3apsja 3JIEKTPOHA METOAOM MarHerpoHa : Y4u.- meron. I[locobOue no
muciumuiniae  «®usukay/coct. B.B. CobomeB, E.A. AwnroHos.-Mxkesck: WxI'TY, 2019.
OnektponHoe u3nanue. Per. Homep:

8. H3yuenue pe3oHaHca HaMpsDKEHUN: Y4.- MeTOA. mocobue mo aucuuruinHe «Pusnkay/ cocrT.
10.A. uxo., O.®. Huxosa. — Mxesck: k[ TV, 2019. Dnekrponnoe u3nanue. Per. Homep:

9. H3yueHue 1enu nepeMeHHOro TOKa: Y4.MeToA. nocobue no aucruruinae «dusmukay/ coct. E.A.
Hatimymunaa — Moxesck: k[ TV, 2019. DnektponHoe nznanue. Per. Homep:

10. Uzyuenue sBrneHuss uHTep(hepeHINN CBeTa B TOHKHX IUIGHKAaX Ha mpumepe kosen HeproToHa:
Vu.-meron. mocodue o gucuuminnae «dusuka»/ coct. B.Ban. Coboines. — Mxkesck: MxI'TY, 2019.
OnexTpoHHOE n3nanue. Per. Homep:

11. Usyuenue sBnenus audpaxuuun PpayHropepa Ha JUpaKIUOHHON pelieTke: Yu.-MeTOJ.
rnmocooue mo auciummHe «®Pusukaw/coct. B.Banm. CobOome. — WMkesck: WxkI'TY, 2019.
DnekTpoHHOE u3AaHue. Per. Homep:

12. UccnenoBanue TemmepaTypHOW 3aBUCHMOCTH CONPOTUBJICHHMS METaula U IMOJYHIPOBOJHHUKA.
VYu.-meton. nmocobue no aucuumiuHe «®dusukan/coct. JI.LE. Mopo3zosa.- Nxesck: WxI'TY, 2019.
OnexTpoHHOE n3nanue. Per. Homep:

) Nepe4YeHb pecypcoB HH(POPMAIHOHHO-KOMMYHHKAIMOHHOM ceTn MHTEepHeT

1. DnexTpoHHO-0ubMIMOTEYHAs cucteMa [PRbooks
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks

2. DnexktpoHHBINA Katanor HaydyHou onbimmoTexu Mok TY umenn M.T. Kanamnkosa Web UPBUC
http://94.181.117.43/cgibin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21
DBN=IBIS

3. HauuonanbHas sneKTpoHHas Oubnuoreka - http://H30.pd.

4. Mupogas udposas budnunoreka - http://www.wdl.org/ru/

5. MexnyHapoaHbIi uHACKC HaydHoro nutupoBanus Web of Science — http://webofscience.com.

6. Hayunas snextponnas oubimoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp

7. CnpaBouno-nipaBoBas cucrema KoncynwsrantlLimtoc http://www.consultant.ru/

) TNLIEH3HOHHOE U CBOOOHO PacIpoCcTpaHsieMoe MPOrpaMMHoOe ofecnedeHne:

1. Microsoft Office (muriensuonnoe I10)
2. Doctor Web (uuiensunonnoe I10)


http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://94.181.117.43/cgibin/irbis64r_12/cgiirbis_64.exe?LNG&C21COM=F&I21DBN=IBIS&P21
http://www.wdl.org/ru/
http://webofscience.com/
http://www.consultant.ru/

7. MaTepna/jbHO-TeXHHYeCKOe o0ecnevyeHne JMCHUIIJIMHbI:

1. JleKuMOHHBIC 3aHATHS.

Y4eOHbIe ayAUTOPHUH JUTSI TIEKIMOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOCITBIO M TEXHUYCCKIMHU
CpeICcTBaMHU OOy4YeHUSs, CIYXAlUMHU Ui TpeACTaBiIcHHUs y4eOHON wuHpopMauu OONbIION
ayTUTOPUH (HaOOPHI IEMOHCTPAIIMOHHOTO 000y I0BaHUS (MIPOSKTOP, IKPaH, KOMITBIOTEP/HOYTOYK),
y4eOHO-HaTJISAHbIE TOCOOUS).

2. TlpakTuuyeckue 3aHATHSL.

VY4eOHbIe ayAUTOPUH ISl TPAKTUYECKUX 3aHITUH YKOMIUIEKTOBAHbBI CIECIUATM3HPOBAHHON
MeOebI0 U TEXHUYECKUMU CpPeICTBaMU 00y4eHHS (MIPOEKTOP, SKPaH, KOMITbIOTEP/HOYTOYK).

JlaGopaTopHbie pabOTHI.
Jlnst nmabopaTOpHBIX 3aHATHH ucnonb3yercss ayautopust Ne 204, 205, 206, 209, ocHamieHHas
CIIEAYIOIIMM OOOpYIOBaHMEM: CTOJBI J1a0OpaTOpHBIC, CTYJbs, KOMITBIOTEpPHAsi TEXHUKA C
BO3MOXXHOCTBIO TOJIKITIOUEHHS K ceTu «HTepHeT».

3. CamocrosTenbHas padoTa.

[Tomemienuss s CaMOCTOSITENIBHOM pabOThl OCHAILIEHbl KOMIBIOTEPHOM TEXHUKOW C
BO3MOXXHOCTBIO MOAKIIOUEHUs K ceTH «VHTepeHeT» U T0CTYIIOM K 3JIEKTPOHHOU MHPOPMAIIMOHHO-
obpazoBarensHol cpene VI TY umenun M.T. Kamamnukosa:

HayyHas Oubimoreka Vxk['TY mmenn M.T. Kanamnukosa;
MTOMEMICHUS JIJISi CAaMOCTOSITEIbHOM PabOThl 00YYAIOIIMXCS.

[Ipu HeoOxomuMocTu pabodas MporpaMma JUCHUIUIMHBI (MOAYJsA) MOXKET  OBITh
aJlanTHPOBaHa JJIsi o0ecTedeHrst 00pa30BaTeILHOTO MPOIecca MHBAIUIOB U JIUI] C OrPaHHYCHHBIMH
BO3MOKHOCTSIMM 37I0pOBbSl, B TOM 4HCIE Ui OOyYeHHs C TNPUMEHEHHEM JMCTAHLMOHHBIX
oOpa3oBaTenbHbIX TexXHONOrui. Jlng sToro TpeOyercst 3asBICHHE CTyAEHTa (€ro 3aKOHHOTO
IIPEJCTABUTEIISA) U 3aKIIIOYEHUE TICUX0JI0ro-MequKo-nenarornyeckoit komuccuu (ITIMIIK).



MUHOBPHAYKHU POCCHU

I'mazoBcknii MHKEHEPHO-IKOHOMUYECKUI HHCTUTYT ((hrman)
(henepanbHOTO TOCYAAPCTBEHHOTO OI0KETHOTO 00pa30BaTENFHOTO YIPEKASHUS
BBICIIIETO 00Pa30BaHUs
«xeBCKUN rOCYyTApCTBEHHBIN TEXHUYECKUI YHUBEPCUTET
nmenn M.T. KanamnukoBa»

(I'nBU (pmwman) PI'BOY BO «MxI'TY nmenn M.T. Kamamrankosa)

OueHouHbIe cpeacTBa
1o IMCUHUILIHHE

dusuka

(HauMEHOBaHUE TUCIIUTUINHBI )

Hanpasienue 09.03.01 MadpopmaTuka v BEIYMCAUTEAbHAS TEXHUKA

npo¢uiab ABTOMATH3UPOBAHHBIE CUCTEMbI 00PaOb0TKH HHGOPMAIIMH U YITPABJICHUS

ypOBEHb 00pa3oBaHus OakagaBpuat

dhopma oOyueHus: ouHas

o011ast TPyI0EMKOCTh JUCITUTIIINHBI COCTABIIACT: 9 3a4ETHBIX €TUHUIL



1. OueHouHbIE CpeacTBa

OnenuBanue (opMupoBaHHE KOMIIETCHIMHA TPOU3BOAMTCS Ha OCHOBE pPE3yJIbTaTOB
oOy4eHus, MPUBEICHHBIX B M. 2 paboueit mporpammbel 1 POC. CBs3b pa3liejoB KOMIICTCHIIUH,
MHIUKATOPOB U (POPM KOHTPOJIS (TEKYIIETO M MPOMEKYTOUHOT0) yKa3aHbl B Tabnuue 4.2 paboueit
MIPOrPaMMBbI JTUCIUTITMHBI

OneHoYHBIE CpelICTBAa COOTHECEHBI C pe3yiabTaTaMd OOy4YeHHS 1O JUCLUUIUIMHE |

HHAUKATOPAMU NOCTUIKCHUA KOMHeTeHHI/Iﬁ IMPEACTABJICHBI HUXKCE.

Ne Koapl koMnereHmun
n/n U UH/IMKATOPOB

Pe3yabTaTt 00yyeHus
(3HaHUs, YMEHUs U HABbIKU)

(DOle)l TEKYLIEro u
MPOMEKYTOYHOI'O KOHTPOJIA

1 OIIK-1.1 3HaTh:
OCHOBBI MATEMATHKH,
(hnzukwy,
BBIYHMCIIMTEILHOM
TEXHUKHU Hu
MPOTPaMMHUPOBAHUS

31: 3naer ¢QyHIaMeHTanbHBIE 3aKOHBI IPHPOIBIL,
OCHOBHbIE (PU3NUECKHE 3aKOHBI 1 UX CMBICI

32:  OcHOBHBIE  (U3WYECKUEC  BEIMYUHBI |
(u3myecKkre KOHCTAHTBI, MX OIPEAEICHHE, CMBICIH,
CIOCOOBI ¥ AMHHIIBI X H3MEPEHHS

33  Meronpl  peumieHMsT ~— TEOPETUYECKUX U
9KCTIIEPUMEHTAIBHBIX 3a7ad

34 HazHaueHue U NPUHLMUIBI JEHCTBUS BaXKHEUIINX
(hu3ndeckux nprudOpoB

V1BbIABAAT  (U3HYECKYIO CYIIHOCTH MpoOIeMm,
BO3HUKAIOIIUX B Xoj¢ OynyIieil nmpodeccuoHanbHON
JIeSITeTIbHOCTH

V2: 3anuceiBaTh OCHOBHBIE 3aKOHBI M ypaBHEHHS
it ¢usnueckux BenuuuH B cucteme CU wu
MPUMEHATH UX Ul PELICHUS 3a7a4d TEOPETHIECKOTO,
9KCIEPUMEHTAILHOTO U NIPUKJIAJHOTO XapaKTepa

H2: HaBeikamMmn  00BsACHEHMS  HAOJIOIaEMBIX
(pu3MUECKUX SBICHUH M 3aKOHOMEPHOCTEH

3amura 1a00paTOpPHBIX PadoT
Pabora Ha npakTHUECKUX
3aHATHAX: (PPOHTAIBHBIN
OIIPOC IO PEILICHHUIO
JOMAIIHHX 327124 (pa3aessl 1-
8)
Komnoxsuym Nel,2
3auer
(Bompocsr 1 - 49)
OK3aMmeH
(Bompocsr 1 - 52)

2 OIIK-1.2
pemarhb
CTaHJapTHEIE
npohecCuoHaNbHBIE
3aJa4uu c
MPUMEHEHUEM
€CTEeCTBEHHOHAYYHBI
X u oOre-
WH)XCHEPHBIX
3HAHWH, METOJIOB
MaTeMaTHYECKOTO
a”anm3a u
MOJCITUPOBAHUS

VYMeTh:

33: Meroabl  pelleHusT  TEOPETUUYECKUX U
9KCIIEPUMEHTANIBHBIX 3aad

34: Ha3zHaueHHe 1 MPUHIHIbLI AISHCTBHUSA BaKHEHUIIINX
(hu3nyeckux nprudOpoB

V1: BeisBAATE (QHU3MYECKYIO CYNIHOCTH MPOOJeM,
BO3HUKAIOIINX B X0/€ Oyaymied npodecCuoHanbHON
JIESITETIBHOCTH

Y2: 3amuceiBaTh OCHOBHBIE 3aKOHBI M YpPaBHEHHSA
uis  ¢usndeckux BenmuumH B cucteme CU m
MPUMEHSATh UX VIS PELICHUs 3a7a4 TEOPEeTHIECKOTo,
9KCIEPUMEHTAILHOTO U NIPUKJIAJHOTO XapaKTepa

V3: PabGotate ¢ mpubopamm U 00OpYIOBaHHUEM
COBpPEMEHHOH (u3nveckoi 1aboparopun
V4. Hcnonb3oBath pasiinyHble
(huznIecKnx U3MEpPEHUN u
IKCTIEPUMEHTAJIbHBIX JAHHBIX

Vs: Hcnonb3oBath METO/IbI aJIEKBaTHOT'O
(hM3MIECKOTO M MAaTEMAaTHIECKOTO MOICITHPOBAHUS, a
TaKKe MIPUMEHSITh METOJIbI ¢busmko-
MaTeMaTHYECKOTO aHalu3a K PEIICHHI0 KOHKPETHBIX
€CTECTBEHHOHAYYHbIX M TEXHUUECKHX ITPO0IIeM

Veé: OOBSICHATH OCHOBHbIC Ha0JIroJaeMble
NPUPOJHbIE U TEXHOTEHHbIEC SBIECHUS U 3PQPEKTH C
MO3UIMH (dyHIaMEeHTaIBHBIX ¢bu3nuecKux
B3aUMOJIeHCTBUI

H1: npuMeHeHus! OCHOBHBIX METOJIOB U MOJYYEHHBIX
6a30BBIX 3HAHUH IJIs1 pELICHUS IPUKITAHBIX 3a0a4
H4: naBbikaMu (U3HYECKOTO MOJCIUPOBAHUS IS
pemieHuss  NPHUKIagHBIX  3agad B Oyxmymiei
npodeccHOHAIBHON JeATeIbHOCTH

METOTUKU
0bpaboTku

3ammrTa 1abopaTopHBIX padoT
PaboTa Ha nmpakTHYECKUX
3aHATHAX: (PPOHTAIIBHBIH
OIIPOC IO PEIICHUIO
JIOMAIIHUX 3a7a4 (pa3aenst 1-

8)




OIIK-1.3 Bnamets: | 33: MeToabl pelueHus TEOPETHIECKUX U 3amuTa 1a60paTOPHBIX paboT
HAaBBIKAMU 9KCTIEPUMEHTAIBHBIX 337134 Pabota Ha MpaKTHYECKUX
TEOPETHYCCKOr0 | 34: Ha3naueHue U NPUHLKUIIBI AeHCTBHS BaKHEHIINX 3aHATHAX: GPOHTAIIBHBIN
SKCIIEPUMEHTATLHOT ¢busnueckux npubopoB OIIPOC 10 PEIIEHHIO
o HCCIIeIOBAHIS V1:BeiBIATE  PU3HUECKYIO CYIIHOCTE np06neMu, JIOMAITHUX 3a71a4 (pa3neisl 1-
BO3HHUKAIOIINX B X0/¢ Oyaymei npodeccruoHambHOH 8)
0bbexTOB . | mesrenxpHOCTH
HpO(beCCHOHam’HOH V5. Hcnonb3oBaTh METO/IbI a7IeKBaTHOI'O
ACATCIIPHOCTH (M3UYECKOTO ¥ MATEMATHYECKOTO MOIEIUPOBAHMS, a
TaKKe TIPUMEHSTh METOJIBI ¢usmKo-

MaTeMaTHUECKOTO aHalu3a K PEHICHUI0 KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U TEXHUUECKUX MpoOiIeM

H1: TIlpumeHeHHS  OCHOBHBIX  METOJOB u
MONYyYCHHBIX  0a30BBIX 3HAHMM OIS pEIICHHA
MPUKJIAJHBIX 33129

H2: HaBeikamm  0OBsiCHEHHS  HaOMIOJaeMbIX
(hM3MIeCKUX SBICHUN U 3aKOHOMEPHOCTEH

H3: HaBbikamu paboThl ¢ OCHOBHBIMU (PH3WIECKUMHU
npubopamuy, BBINOJIHEHUS ¢busryecKkux
OKCIICPUMEHTOB U OLICHUBAHUA UX PE3YJIbTATOB

H4: HaBbikamu (pU3HYECKOTO MOJACTMPOBAHUS IS
peueHus MPUKIIAJHBIX 3a3J1a4 B Oymyrei
poheCCUOHATBHOM NEeSITeIbHOCTH

Onucanue s1emenmos 0 oyerHuearu: qupMMpOGCZHZ/lﬂ KOMnemeHL;uL?

Haumenoganue: 3amura 1ab0paTopHbIX paboT

Ilpeocmaenenue ¢ OC: 3ananus U TpeOOBAHUS K BBIMOJHEHHUIO MPEACTABICHBI B METOJIUYECKHUX
YKa3aHUAX 110 TUCLUAILINHE

IIpumep sapuanma, npedcmasnsemolii cmyoenmy 0ns 3awumul JIP «IIpoBepka OCHOBHOT'O 3aKOHA
JTUHAMHKHU BpalllaTeIbHOTO JABMXKEHUS»

1.
2.

oo

JlaiiTe NOHSATHE YIIIOBOTO IIYyTH U YTJIOBOTO NIEPEMEILIEHUS.

[aiite onpeneneHne yriioBoM CKOPOCTH, YIVIOBOI'O YCKOpeHMs. Kak yrioBble XapaKT€pUCTUKH
CBs3aHbI ¢ JIMHEHHBIMU? Kak HampaBiieHbl BEKTOPA YIVIOBOTO MEPEMEIEHUS, YTIIOBON CKOPOCTH
Y yTJI0BOTO YCKOpEHUs?

. I[aﬁTe OIMPEACIICHUC MOMCHTA CUJIBI U MOMCHTA HUMITYJIbCa OTHOCHUTCIIBHO TOYKHU BpallICHUS,

OTHOCHTENIEHO OCH BpameHus. KakoBo ux HampasieHue?

JaiiTe onpeneneHne MOMEHTa HHEPIIMU MaTepUalibHOM TOUYKH, TBepAoro tena. Kakos ¢pusnueckuit
CMBICJI MOMEHTA UHEPIUHU TeTa?

BeiBenute u cpopmynupyiiTe OCHOBHON 3aKOH JUHAMHUKHU BPAIATEIbHOTO JBHU)KEHUS.

BriBenuTe pacueTHyro popmyiy Juisi MOMEHTa HHepIUH MasTHHKa O6epOexka.

. O6’B$ICHI/ITC, nmoyeMy MHpu BO3paCTaHUU MACChI IMAAAr0MICTO I'py3a BpECMs BpPALICHUA MAadTHHUKA

YMEHBIIAETCH.

. Kak nu3smenurcs MoMeHT HHCPpIUU MadTHHUKA O6ep6eKa, C€CJIK I'PY3bI NIEPCABUHYTH OnmKe K OCH

BpalcHus, JaJIb0I€ OT OCH BpaH_[eHI/ISI?

Kpumepuu oyenxu:
[IpuBeneHs! B pazaene 2

Haumenoganue: pabota Ha IPAaKTUUECKUX 3aHATUSAX: TEKYIIHI KOHTPOJIb BHIITOTHEHUS 3aJaHUH.
Ilpeocmaenenue ¢ OC: nepeyeHb 3a1aHUN
Bapuanmut 3a0anuii:

3ananue no reme «/IBukeHue TBEPAOro Teaa»:
Pemuts ciaexyronue 3agaum.

1.

Jluck Bpamaercs BOKpYI HENOJBMKHOW OCH TaK, YTO 3aBUCHUMOCTb YIJla IOBOPOTa paguyca




IMCKa OT BPEMEHH 3a1aercs ypaBHeHneM ¢ = At? (A = 0,5 pan/cek). OnpenenuTs K KOHIY BTOPOii
CEKYH/Ibl ITOCJIE Hayala JABWKEHMsS: YIJIOBYIO CKOPOCTh JHCKA, YIJIOBOE YCKOPEHME JTUCKA; ar, an,
IIOJIHOE YCKOpPEHUE JJIsl TOUKU, HaXos1Ieicsl Ha paccTossHUM 80 CM OT OCH BpallEeHUsl.

2. MaxoBHK, BpalllaBIINiiCcsS ¢ HOCTOSIHHOM 4acTOTOM No, IPYU TOPMOXKEHUU HayaJl BpaIllaThCsl PAaBHO
3aMmeieHHo. Korjia TopMoskeHue npeKpaTuiaoch, BpallleHne MaXxOBUKa CHOBA CTal0 PaBHOMEPHBIM,
HO Yyxe c¢ uyactotod N. OrmnpenenuTs YIJIOBOE YCKOPEHME MaxOBHKA, €CJIM 3a BpeMs
PaBHO3aMEIJICHHOTO JIBUKECHUSI MaXOBHK cJiesiat N 000pOTOB.

3. BeiBenute (opMmyny Uil MOMEHTAa WHEPLUUM TOHKOIO CTEp’KHS Maccol M u jumHOW L
OTHOCHUTENIBHO OCH, ITPOXOJAIIEH Yepe3 HEHTP MacC MEPIEHIUKYISIPHO €ro JUIMHE.

4. BeiBenure Gopmyny Ui MOMEHTAa MHEPIMH o0 - TOHKOTO OJHOPOJHOIO JIMCKAa MacCo m H
paauycom R.

3ananue no TemMe «JIEKTPOCTATHKA»:
Pemuts ciaexyroniue 3ajgaum.

1. Tonxkuit npsimoii crepkeHb JuIMHONM L = 15 cM paBHOMEpHO 3apsKeH ¢ JIMHEWHOM IIOTHOCTHIO
T = 0,10 mxKi/m. Ha nponomkeHun ocu cTepkHsl Ha paccTosHUM a = 10 cM oT Omkaiiiiero
KOHIIa HaXOUTCs TodeuHbIN 3apsia Qo = 10 aKn. Onpenenuts crily B3aMMOICHCTBYS CTEPIKHS
U 3apsja.

2. Haiiti moreHIman Ha Kparw TOHKOTO Jucka pamuyca R = 20 cM, Mo KOTOpoMy paBHOMEPHO
pacpezieseH 3apsj ¢ OBEPXHOCTHOM MIOTHOCTBIO 6 = 0,25 MxKi/M2,

3. DIJEeKTpOCTaTUYECKOE TOJIe Co3/AaeTcs mapoM paauycoM R = 10 cm, paBHOMEPHO 3apsyKECHHBIM
¢ o0beMHOM TWIOTHOCTEIO p = 20 HK/M2. Onpenenure pa3HOCTh MOTEHIIHATIOB MEKIY JABYMS
TOYKAaMHU 3TOTO TOJIsA, JISKAIMMUA BHYTPH IIapa Ha PACCTOSHUAX 1 = 2 CM U I, = 8§ CM OT €ro
LEHTpA.

4. DJeKTpocTaTHYECKOe ToJie co3maeTcs chepoid paanycoM R = 5 cM, paBHOMEPHO 3apsKEHHOM ¢
MOBEPXHOCTHOHM MmIoTHOCThIO ¢ = 1 HKn/M2. Omnpenenute pa3HOCTb MOTEHIUAJIOB MEXKIY
JBYMSI TOYKaMH ITOJISI, JISKANUMH Ha paccTosHusX 1l = 10 cm u r2 = 15 cm oT nieHTpa cdepsl.

Kpumepuu oyenxu:
[IpuBeneHs! B pazaene 2

Haumenoeanue: 3a4er
Ilpeocmaenenue ¢ @OC: iepeveHb BOPOCOB
Ilepeuens 6onpocoeé onsa nposedenus 3auema:

1. Baenenue: npeaMer (GU3MKU U €€ CBSI3b C APYTUMHU AUCHUIIIMHAMH. MeTolbl pU3nYecKuX
UCCIIeI0BaHMM (OMBIT, TUIOTE3a, SKCIEPUMEHT, Teopus). B3anMocBs3b PU3NKU U TEXHUKH.

2. TlomsaTtme mpocTpaHCTBA W BpPEMEHHM B Kiaccmueckod ¢usuke. CHCTEMBI OTcYeTa.
IIepememenue u ckopocts. HopMaiibHOE, TaHT€HIIMAIBHOE U TIOJIHOE YCKOPEHUE.

3. Tlomste cocTosHHA B Kiaccmueckoil MexaHuke. OCHOBHasg 3aja4ya JUHAMHKH. 3aKOH
nHepuuu. MHepuuanbHble U HEMHEPLUAIbHBIE CUCTEMBI 0TCYeTa. PU3HUECKOE ColepKaHUE
MOHATUH MacChl, CWJIBI, WMIYJbCa, WMIYJlbca CHIBI, 2-i 3akoH HeioToHa. Bumbl
B3aUMOJICYICTBUH, IIOHATHUE O CUJIaX UHEPLUU.

4. 3-it 3axoH Hprorona. BHemiHne m BHYTpPEHHHWE CHIIBL. 3aKOH COXPAaHEHHs MMITYJIbCa IS
3aMKHYTOU cucTeMsl Tel. [IoHATHE LIEHTpa MacC U 3aKOH €T0 ABUKCHUS.

5. TlousaTtue sHepruu, paboTel U MouHOCTU. KuHeTHueckas sHEprusi MEXaHUYECKOW CHUCTEMBI.
PaGota nepeMeHHO CHJIBL.

6. Ilome kak ¢opma MaTepuu, OCYIIECTBISIEMasi CHIIOBOE B3aUMOJICHCTBUE MEX/Ty YaCTHIIAMH.
Ilonsatne mnoreHuuManbHOro mnoid. lloTeHuuManbHass SHEpPrUs MaTepUaJIbHOM TOUYKH BO
BHEIIIHEM CHJIOBOM TIOJIE U €€ CBSI3b C CHJIOH, JACHCTBYIOIIEH Ha MaTEepPHAIBHYIO TOUYKY (Ha
IIpUMepe TPaBUTALIMIOHHOTO T10JIS).
3aKOH COXpaHEHUsl YHEPTUH B MEXAHUKE, KOHCEPBATUBHBIE U HEKOHCEPBATUBHBIE CUCTEMBI.
8. BpamatensHoe ABMKEHHE U €T0 KHHEMAaTHUECKUE XapaKTEPUCTHKU: YTIIOBOE IepeMEIICHNE,

YIJIOBast CKOPOCTh M YIIIOBOE yCKOpeHHE. CBA3b YIIOBBIX XapAKTEPUCTHUK C JIMHEHHBIMH.

~
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JIluHaMyuyeckne XapakTEpUCTUKH BpalIaTEJbHOTO JIBM)KEHHS: MOMEHT CHJIbI, MOMEHT
UMITYJIbCA, MOMEHT MHEpLUUU. BrluucieHne MOMEHTOB MHEPLUU TeN MPaBUIbHONH (OPMBIL.
Teopema Illteiinepa.

OCHOBHOM 3aKOH JIMHAMHMKHU BpPAIATE€IbHOIO JBW)KEHHS. 3aKOH COXPAaHEHHUS MOMEHTa
UMITyJIbCa.

Kunernueckas sneprus u pabora Bo BpallareabHOM JBIKEHHUU.

3aKOH BCEMHUPHOrO TAroTeHus. I'paBuTanvoHHOe 1oyie. I[IpMHIMI 3KBUBAJEHTHOCTH.
Kocmuueckue ckopoctu.

Heunepunaneuele cucrempl orcdyera. Cuibl uHepuuu. Cuia  Kopuonuca. 3akoHbI
COXpaHEHUs B HEMHEPLUAJIbHBIX CUCTEMAX OTCUETA.

Kunematnka W AuMHaMHMKa >KHUJIKOCTEH W Ta30B: JJIEMEHTBl MEXaHHUKH KUJKOCTEH;
ypaBHEHHUSI HEMIPEPbIBHOCTU bepHysun; BSI3KOCTh; JTJAMUHAPHBIA U TYpOYJIEHTHBIN PeXUMbI
TEYEHHUS KUAKOCTEN; ABMXKEHUE TEJI B KHUAKOCTAX U ra3ax; oJAbeMHas CUIIA.
KonebarenbHoe aBmkenue. ['apmonnyeckoe kojaedanue u ero xapakrepuctuku. CKopocTb U
YCKOpPEHHUE IPU FapMOHUYECKUX KOJIEOaHUSX.

CrnoxxeHue TapMOHMYECKUX KOJIeOaHMI OJHOTrO HaNpaBlIEHUS M OJUHAKOBOW YaCTOTHI.
buenus.

CrnosxeHue B3auMHO-TIEPIICHIUKYISPHBIX KOJIeOaHUH.

JluHamMuKa rapMoHHUYECKuX Kosebanuid. JnddepeHnmansHoe ypaBHEHHE TapMOHHYECKUX
koseOanuit. [Ipy>kuHHBIN, MaTeMaTUYECKUN U GUBNUECKUN MAsITHUKH.

3aryxaromue konebanus. Juddepennmanpaoe ypaBHEHUE 3aTyXarONMX KOiIeOaHUH, ero
pelieHue U aHaJIn3.

Brmnyxnennsie xonebanus. JuddepennuansHoe ypaBHEHUE BEIHYKJICHHBIX KOJICOaHUH,
€ro pellieHre U aHau3. SIBneHue pe3oHaHca.

BonnoBble npouecchl. Mexanusm oOpa3oBaHMsl BOJIH B ynpyroi cpene. Ilonepeunsie u
MIPOJIONILHBIC BOJIHBL. Y paBHEHHE Oeryiel BOJHbI. BennyuHbl, XapakTepU3yIOIue BOIHY.
OO6pa3oBaHue CTOSIYUX BOJIH. Y PaBHEHUE CTOSYCH BOJHBI U €T0 aHAJU3.

[IpeobpazoBanue T'ammies. MexaHWYeCKHil TPUHIMI OTHOCHUTENBHOCTH. Teopema
CJIOKEHUS CKOPOCTEM.

OBoironMs BO33PEHMM Ha CBOWMCTBA MPOCTPaHCTBA M BpeMmeHH. [locTynarsl crniennanbHON
TEOpUU OTHOCUTEIbHOCTH DiHIITENHA. [IpeoOpa3oBanus JlopeHua u ciencTBus U3 HUX.
Macca, UMIyJbC 1 OCHOBHOM 3aKOH JMHAMUKH B PEIATUBUCTCKON MeXaHHUKe. B3anMocBs3b
Maccel M d3Hepruu. KunHernueckass SHeprusi B PpEISITHUBUCTCKOM MexaHuke. ['paHuIsl
IIPUMEHMMOCTH KJIACCUYECKOW MEXAHUKH.

MonekynsipHass ¢usuka M TepMoaMHaAMUKAa. MX OOBEKTBI M METONbl HUCCIIEOBAHMS.
TepMonnHaMuyeckas cucrema; ee napameTpsl ¥ COCTOsIHUE. TepMoIMHaMUUECKUi MpoLece
U €r0 BUJIBIL.

Mognens uzaeanbHOro rasa. BbpIBOJ OCHOBHOIO YPaBHEHHMS MOJEKYJISIPHO-KMHETHUYECKOU
TEOpPUU U CIEACTBUS M3 Hero. MOoJeKynspHO-KMHETUYECKOE TOJIKOBaHHE aOCOJIIOTHOMN
TEMIIEPATYPHI.

Uucno creneHeil cBoOOAbI MOJEKYyJ. 3aKOH PaBHOMEPHOI'O paclpeiesieHusi SHepruu Io

CTereHsIM cB0OOAbl. BHyTpeHHsIs SHEprHsl neaabHOTo rasa.
3akoH MakcBemia A pacupeleNieHus MOJIEKYNl HUACaNbHOrO ra3a IO CKOpPOCTAM H
SHEpPrusM TemjaoBoro JBuxkeHus. IloHsTne o cpeaHell apudmeTnyeckor, cpenHei
KBaJpaTUYHON | HanbOosee BEPOSATHON CKOPOCTSIX.

BriBog Oapomerpuueckoit popmynsl u ee aHanus. Pacnpenenenue bonbpimana asis 4acTHIl
BO BHEIIIHEM MOTEHI[MAIbHOM TOJIE.

CpenHee 4KMCIO CTOJIKHOBEHUH M CpeqHss JUIMHA CBOOOTHOIrO mpobera Moliekyll. SIBieHus
MepeHoca B TEpMOIMHAMUYECKH HEPABHOBECHBIX cucTemMax: Tuddy3us, TEeMIONPOBOIHOCTD,
BHYTPEHHEE TPEHHUE.

[TonsTHe 0 BHYTpEHHEH SHEPIrUH KakK (PyHKIIMU COCTOSHHS. TertoTa u pabota Kak (Gpopmbl
nepenauu sHepruu. IlepBoe Hayaio TEPMOINHAMUKH.
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[Ipumenenue nepBoro Havajaa TEPMOJAMHAMUKH K H3ompoleccaM. PaboTa u TenioeMKOoCTh B
U30IpoIeccax.

AnmnabatHblii npouecc, ypaBHenue Ilyaccona. PaboTa u TeninoemMkocTs.

O6parumbie 1 HeoOpaTumblie mpouecchl. [lonstue mukna. [{ukn Kapro m ero KIIH ms
uealbHOTOo raza. TemnoBas U X0J0AUIbHAs MalllUHBI.

Outponus. [Ipumepsl Ha Boruncnenue >urponuu. [Ipumenenue suTponuu. Bropoe Havaino
TEPMOJIMHAMUKHU U €r0 CTATUCTUYECKAs UHTEPIIPETAIIHSI.

Peanbubie ra3pl. Cuiibl MOJIEKYJISIPHOTO B3auMOJCHCTBHS. YpaBHeHue Ban-nep-Baanbca.
BHyTpeHHsIs dHEprus peaabHOro rasa.

CpaBuenue uzorepMm Ban-nep-Baanbca ¢ sxcnepumenTtanbHbiMU. Kputnueckoe coctosiHue
BemiecTBa. [lonarue o ¢a3oBbIX nepexoaax.

DJIEKTpOCTaTUKa. 3aKOH COXpaHeHHUs 3apsana. 3akoH KynoHa. DjeKTpocTaTUYeCKoe MoJie 1
€ro HanpsHKeHHOCTh. [IpuHIun cynepno3uuuy nosen.

ITorok BEKTOpa HaIpPsSHKEHHOCTH. Teopema Octporpanckoro-I'aycca JUIst
ANEKTPOCTATUYECKOTO MOJIS B BAKYYME U IPUMEHEHHE €€ JJIsl pacyeTa MOoJIeH.

PaGora cun mons mnpu mepeMmemieHUH 3apsana. [loHsATHE UMPKYIALMU —BEKTOpa
HaNpsLKEHHOCTH 11oJis. [loTeHmanbHOCTh 3JE€KTPOCTAaTUYECKOTO TOJIS.

[ToTenumanpHas SHeprus 3apsga W MOTEHIMAN TOJS B HEKOTOpPOW Touke. Pa3zHoCTb
noTeHuranoB. CBA3b MEXy HANIPSKEHHOCTBIO U Pa3HOCTHIO IOTEHIMATIOB.

JIMDIEKTpUKM U HMX THUIBL. OJEKTPOHHAas W OpHUEHTAlMOHHAas mojspusanus. Bektop
nosispu3anuu. HampspkeHHOCTh 1oJis B JudJIeKTpuKe. [{uanekrpuueckas MPOHUIIAEMOCTh
cpenbl. CerHeTOANEeKTPUKH.

Pacrnipenenenue 3apsa10B B poBoAHuKe. [lone BHyTpH NpoBOJHUKA U Y €r0 MOBEPXHOCTH.
[IpoBOAHHKH B 3JIEKTPOCTATHIECKOM TOJIE.

DNEeKTPOEMKOCTh YEAUHEHHOT O MPOBOIHUKA. KOHIeHCaTOPBI.

DOHeprus CHUCTEMbl HEMOJBIIKHBIX TOYEUHBIX 3apsoB, 3apsHKEHHOTO IPOBOJHHUKA,
aneKkTpuyeckoro nois. O0beMHas MI0THOCTh SHEPTUH.

[ToCTOSIHHBIN 3JIEKTPUUYECKHIT TOK M €ro XapakTEePUCTHKU: CHJIa TOKA, MJIOTHOCTh TOKA.
VYcnoBus cyiecTBOBaHMs MOCTOSIHHOTO TOKa. CTOPOHHUE CHUJIBI.

OO6o00mennplii 3akoH Oma B wuHTerpaibHoi ¢Qopme. PasnHocts mnorenumano 3/IC,
HarpsDKEHUE.

OCHOBHBIE TIOJIOKEHHUSI KJIACCHUYECKOW 3JIEKTPOHHOM TEOPUHM  BIJIEKTPOINPOBOJIHOCTH
MetauioB. BwiBon 3akona Oma u [xoyns-Jlenna B auddepenuuansHoit dopme u3
3JEKTPOHHBIX MPECTABICHUM.

Ilpumep dunema onsa 3auema

denepanbHOE TOCYJAPCTBEHHOE OIOJKETHOE 00pa30BaTeIbHOE
y4IpeXJIeHUE BBICIIETO 00pa30BaHUs

«>xeBCKHi rOCYTapCTBEHHBIN TeXHUUYECKHU yHuBepcuTeT uMeHn M.T. KanamHankoBay

Buier k 3auery Ne_
o aucrumnHe «DPu3nkay

1. 3-it 3akoH HproToHa. BHemHWe W BHYTpEHHHE CHIIBI. 3aKOH COXPAHEHHUS WMIYJbca IS
3aMKHYTOM cucTeMsl Ten. [IoHsATHE IEHTpa Macc ¥ 3aKOH €T0 JIBUKEHUS.

2. AnmabatHbIi Tporiecc, ypaBHeHue [1yaccona. Pabora v TermioeMKoCTb.

3. 3anmauva. Termo OpoIIEHO MOJ YIJIOM 0. K TOPU30HTY €O CKOpocTh Vo. Haiitu: 3aBucuMoOCTh
TOPU30HTAJILHOM U BEPTHKAIBHON COCTABIISIIOIIMX CKOPOCTEH, a TakKe KOOpJIWHAT Teja OT
BPEMEHH; Ha KaKyl0 MAaKCHUMaJbHYIO BBICOTY MOJHHUMETCS TEJO; BpPEeMs MOJbEMa M BpeMs
ToJieTa.

bunter paccmotpen u yrBepkaeH Ha 3acenanuu kapeapsr PuO «__ » 20 1.

ITpoToxkoir Ne



Haumenoganue: 3x3ameH
Ilpeocmaenenue ¢ @OC: niepeveHb BOMPOCOB
Ilepeuensv 6onpocos onsa npoedenus IK3amena:

1.
2.
3.

10.
11.
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14.

15.
16.
17.
18.
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20.
21.
22.
23.
24,
25.

26.
27.

MarauTtHoe 10JIe ¥ €ro XapaKTepUCTUKHU: MHIYKIUS, HAIIPSHKEHHOCTh, 3aKOH AMIiepa.
KoHTyp ¢ TOKOM B MarHUTHOM IIOJI€.
3akoH buo-CaBapa-Jlanmaca ¥ ero HpUMEHEHHE K BBIUMCICHMIO MAarHMTHBIX I10JIEH
IIPSIMOJIMHEMHOIO ITPOBOAHMKA C TOKOM M KPYTrOBOT'O TOKA.

TeopeMa 0 HUPKYISIIIUU BEKTOpAa MarHUTHOM MHAYKIMH (3aKOH IMOJHOTO Toka). Buxpepoii
XapakTep MarHUTHOro noss. [IpuMenenue TeopeMsl 0 LIUPKYJSALMUA K pacdeTy MarHUTHBIX
TIOJIEH.

ITonatue o MarHuTHOM noToke. PaboTa mepemenieHus NpOBOJAHUKA U KOHTYpa ¢ TOKOM B
MarHMTHOM IIOJIE.

JIBM>KeHHE 3apsDKCHHBIX 4acTHll B MarHuTHOM 1none. Cuna JlopeHma. VYckopurenu
3apsKEHHBIX YaCTHLI.

SIBneHne HIEKTpOMArHUTHOM WHAYKUMU. 3akoH Papanes-JIeHma u ero BbIBOA U3

ANEKTPOHHBIX NPEACTABICHUM.

WunykTuBHOCTS coneHouga. SIBiaeHue camouHAyKuuu. TOKM ©pU  3aMbIKAaHUM WU
pa3MbIKaHUU LENHU. DHEPrus MarHUTHOTO MOJIS.

Omnucanue MarHuTHoro nosis B BeulecTBe. Knaccudukauus marepuanoB 10 MarHUTHBIM
CBOMCTBaM.

JlnamarseTuku. DJIeMeHTapHas TEOPUs JuaMarHeTus3ma.

[Tapamarnetuxku. Kiaccnueckas teopust JlanxkeseHa.
deppoMarHeTUkH, UX OCHOBHBIE CBOMCTBA. JloMeHHas ipupoaa peppoMarHeTiusma.
CBoOosHBIE  HE3aTyXamoIlMe ¥ 3aTyXalollhe JJIeKTPOMArHuTHBIE  KojebaHus B
KosiebaTenbHOM KOHType. [luddepeHnnanbHoe ypaBHEHHME 3aTyXaroLUX KojeOaHUil, ero
pelIeHre U aHau3.

BeiHy)XJ€HHbIE  AsIeKTpoMarHuTHble — kojeOanus. JuddepeHumansHoe  ypaBHEHUE
BBIHY/ICHHBIX K0JIeOaHUIl U ero peuieHre. AMIUINTYIa U (a3a BhIHYKJIEHHBIX KOJEOaHUH.
SIBnenue pe3oHaHca.

O06001enre 3aKkoHa IIEKTpoMarHuTHOM MHAYKIUH. [IepBoe ypaBHeHHe MakcBemia.

Tok cmenienns. O6o01IeHnEe 3aKOHA TIOJIHOT0 ToKa. Bropoe ypaBHeHne Makcenia.
Cucrema ypaBHeHHMW MakcBenna B UWHTerpaJibHOW W auddepeHnnanbHon  dopmax.
CnenctBus U3 ypaBHEHUN MaKCBeJUIa. 3HaYEHHE AIEKTPOMarHuTHOM Teopun Makcseia.
DOneKTpOMarHuTHbIE BOJHBI W WX  cBoiictBa. JluddepeHunansHoe  ypaBHEHUE
AJIEKTPOMAarHuTHOM BOJIHBI. DHeprust BoiH. Ilotok sHeprun. Bekrop YMoBa-IlolinTHHrA.
CeeroBass BonHa. MHTepdepeHuus ceeta. KorepeHTHocTh  (BpeMeHHas |
IIPOCTPAHCTBEHHAs1) MU MOHOXPOMATHYHOCTb CBETOBBIX BOJIH. YcioBud Makc. W MuH.
WNuTeHcuBHOCTH IpU HHTEPDEPEHITUH.

CriocoObl mosyueHHsl KOTepeHTHbIX BOJH. MHTepdepeHIus cBeTa B TOHKUX IIJICHKAaX.
[Ipumenenue nntepdepeHn: HHTEPHEPOMETPHI, TPOCBETICHUE ONTHKH.

Ilonatue o mudpakuum csera. [lpuHumn Iroiirenca-®dpenens. Merton 30H Ppenens.
[IpssMonuHENHOE pacIpOCTpaHEHNE CBETA.

Hudpaxius @paynrodepa Ha 1uppakIIMOHHON pelIeTKe.

Hudpaxius Opaynrodepa Ha 0O1HOI MIETH.

Hucniepcust ceera. O61aCcTH HOPMATIBHOM U aHOMAJIbHOW TUCHEPCHH. DIEKTPOHHAsT TEOPHS
JUCTIEPCUU.

[lonatne o momsgpuzamuu cBeTa, BuAbl nomgpuzanuu. CrocoObl  MONyYeHHS
MOJIIPU30BAaHHOTO CBETA.

HckyccTBeHHAs ONTHYECKAst aHU30TPOIHSL, €€ 00BSICHEHUE U IPUMEHEHUE.

TenmoBoe wu3nydeHue. OCHOBHBIE XAapAKTEPUCTHKUA TEIJIOBOTO M3JY4YEHUSA. 3aKOHBI
terioBoro m3nydeHus: Kupxroda, Credpana-bonpiimana, Buna. A6contoTHO YepHOE Tedo.
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KsanToBass rumoreza u Qopmyna Ilmanka. Cesa3p ¢opmynsl [Imanka ¢ KiacCHUYECKUMU
3aKOHAMHU TEIUIOBOTO u3nydeHus. [lonsarue o0 onTuyeckoil mupoMeTpu.

JlnanekTuyeckoe €JUHCTBO KOPIIYCKYJISIPHBIX M BOJHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOI'O
m3nydeHus. Buemnuii potoaddexr. JaBnenue ceera. dpdext Komnrona u ero teopus.
l'urotreza u Qopmyna ne bpoiins. DkcrnepuMeHTalbHOE TOATBEP)KICHHE TUIIOTE3BI J€
bpoiis.

CooTHo1IEHNE HEONPEAEIEHHOCTEN KaK MPOSIBICHUE KOPIYCKYJISIPHO-BOJIHOBOIO Tyaju3Ma.
[IpyHUOMI OPUYMHHOCTM B KBAHTOBOM MexaHUKe. OrpaHMYEHHOCTh MEXaHUYECKOIO
JETEPMUHU3MA.

BonnoBas ¢ynkmus u ee craructuueckwii cmbici. OOmee ypaBHenue Illpemunrepa.
CranuonapHoe coctosinue. YpaBHenue lllpenunrepa s cTaliMmoOHapHBIX COCTOSTHUM.
YacTuma B 0JHOMEPHONW OECKOHEYHO TIYOOKOM MOTEHIIUAILHOM siMe. BomHOBEIE QyHKITNH,
KBaHTOBAaHUE YHEPIUMU.

[TpoxoxaeHNe YaCcTUIIbI Yepe3 NOTCHIIMANbHBIN Oapbep. TyHHETbHBIN 2P heKT.

JInHEeNHbIN rapMOHUYECKUI OCLIMILIATOP B KBAHTOBOM MEXAHMKE.

PazButue npencrabiennii o crpoeHuu atoma. Mojens atoma Pesepdopaa-bopa.

ATOM BOJOpOJa B KBaHTOBOM MexaHuKe. KBaHTOBBIe yncna ux (usmueckuii cMmpici. CrinH
3JIEKTPOHA, CIMHOBOE KBAHTOBOE YHCIIO.

[Ipunnun [laynu. Pactipenesenne 31€KTPOHOB B aTOME 110 COCTOSIHUSIM.

[TonsiTre 06 PHEPreTHUECKUX YPOBHAX MOJIEKY. CEKTPhl MOJIEKYIL.

CrioHTaHHOE U BBIHYXKJAEHHOE H3JlydyeHue. JIazepsl M UX IpUMEHEHHE.

[lonsiTHe O KBaHTOBBIX cTaTHCTHKax. Pa3oBOe MPOCTPAHCTBO. DJIEMEHTAapHAas sYeilka.
[InotHoCTh cocTosiHuil. Pacnipenenenue yactun o coctosuusm (boze-Ditnireitna, ®epmu-
Hupaka).

TeroeMkocTh KpucTauinyeckon pemetku. 3akoH [lrononra-Iltu. KBantoBas teopus
TEIIOEMKOCTH.

KBantoBasgs Teopusi CBOOOJHBIX D3JEKTPOHOB B MeTajuie. PacnpeneneHue CcBOOOIHBIX
JIEKTPOHOB IO JHEPIUAM B 3aBUCHUMOCTH OT Temneparypel. Pacnpenenenune ®depmu-
JHupaka. BHyTpeHHs SHEprus ¥ TEMJI0EMKOCTh JIEKTPOHHOI'O Ta3a B MeTalle.
OnEeKTPONPOBOAHOCTh METAIOB. CBEPXIIPOBOAUMOCTD.

Pacmienyienne 3HepreTMYECKWX YpPOBHEM H30JMPOBAHHBIX AaTOMOB M BO3HUKHOBEHHE
SHEpPreTUYECcKUX 30H IMpU 00pa30BaHUM KPUCTAJUIMYECKOHN pemieTku. JleneHue marepuaioB
Ha METaJUIbI, TOJTYIPOBOAHUKYU U TUAIEKTPUKH.

[TomynpoBonHUKH, UX COOCTBEHHas W IpUMEcCHass MPOBOAMMOCTb. TemmeparypHas
3aBUCHUMOCTh IIPOBOIMMOCTH MOJYIPOBOJIHUKOB.

Ilonsatue o p-n-nepexone CBOMCTBA p-N-TIEpeXoJa U €ro BOJbTAMIIEPHAs XapaKTEPHUCTHUKA.
Jnonwl.

@DOTOZIEKTPUUECKHE SBJICHUS B ITOIYIIPOBOJIHUKAX.

CocraB u xapaktepucTuku saapa Pasmep anep. CBolcTBa U IPUPOJIA SAEPHBIX CHUIL.

Jleekt Macchl ¥ SHEPTUU CBA3H Spa.

3aKOHOMEPHOCTH M TMPOHUCXOXKJeHUe anb(da-, Oera-, ramMma- HU3JIy4eHUH aTOMHBIX SJIEp.
3aKOH paJMOaKTUBHOIO pacrasja.

SnepHble peakIuy U 3aKOHBI COXPaHEHUSI.

Kpumepuu oyenxu:
[IpuBeneHs! B pazaene 2

Ilpumep ounema onsa rxzamena

denepanbHOE TOCYyIApPCTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE
YUpPEXIECHUE BBICIIEr0 00pa30BaHHUs

«xeBcKkuil rocyaapCTBEHHBIN TEXHUYECKUM YyHUBEpcuTeT nMeHu M. T. Kanamnukosay

buier k 3x3ameny Ne
no aucuuiuinHe «duzuka»



1. SlBneHue »HNEKTPOMArHUTHOM WHAYKIUU. 3akoH PDapanes-Jlenna u ero BbBIBOA U3

3JIEKTPOHHBIX MTPEACTABICHUMN.

Hudpakuus Opayarodepa Ha TUPPAKITUOHHON pEIIETKE.

3. 3agaua. /[Ba KpYroBbIX BHTKA PaCHOJIOKEHBI BO B3aUMHO MEPICHIUKYISIPHBIX MIOCKOCTSIX
TaK, 4TO UX LEHTPbI COBNaAatoT. HaliTh MHIYKIHMIO B LIEHTPE BUTKOB, €CJIA PAJUyChl BUTKOB
OJIMHAKOBBI U PABHBI 5 CM, a CHJIa TOKA B KaXJ0M BUTKE 5 A

N

buner paccMoTpeH U yTBepkaeH Ha 3acenannu kadeapst PuO «__ » 20__ 1.
[TpoTokomn Ne

Haumenoeanue: KOII0KBUYM
Ilpeocmaenenue ¢ @OC: niepeveHb BOMPOCOB
Ilepeuens 6onpocoes 011 npo6edeHUs KOLIOKGUYMA:

KonnokBuym Nel
1. IlonsTHE MPOCTPAHCTBA U BPEMEHHM B Kilaccuueckoil ¢usuke. Cucremsl oTcuera. [lepemenienue
u ckopocTb. HopmanbHOE, TaHr€HIIMAIbHOE U ITIOJTHOE YCKOPEHHE.
2. 3akoH wuHepuuM. VHepuuanbHble M HEMHEPLUANbHBIE CHUCTEMbl oTcyera. Dusnueckoe
CoJZiep)KaHue TIOHSATHH MacChl, CHJIBI, MMITYJIbCA, MMITyJbca CHIIBL. 2-i 3akoH HpioToHa. Buuer
B3aUMOJEICTBU, IOHATHE O CUJIaX UHEPLIUH.
3. 3-i1 3akoH HproToHa. BHemHme W BHYTpeHHHE CHIIBI. 3aKOH COXPAaHEHHS HMIYJIbCa IS
3aMKHYTOU cucTeMsl Tenl. [IoHsaTHe IeHTpa Macc U 3aKOH €ro IBUKEHHUS.
4. Tlonsitue »Hepruu, padboTel U MolIHOCTU. KuHeTnyeckas SHEprusi MEXaHMUYECKOH CUCTEMBI.
PaboTa nepeMeHHOMN CHJIBI.
5. Ilone kak ¢opma maTepuu, OCYyIIECTBIsieMas CHJIOBOE B3aUMOJIEHCTBHE MEXIYy 4YaCTULAMHU.
[Tonstne moreHuuanbHoro nois. IloreHunmanbHas 3HEpPrUs MaTepUaJbHONM TOYKM BO BHELIHEM
CHJIOBOM TIOJIE M €€ CBSI3b C CHMJIOH, IEHCTBYIOIIEH Ha MaTepUalbHYIO TOUYKY (Ha MpUMeEpe rpaBH-
TAIlMOHHOT'O TOJIS).
6. 3aKOH COXpaHEHHsI PHEPTUM B MEXaHUKE, KOHCEPBAaTHBHBIE M HEKOHCEPBATHBHBIC CHCTEMBI.
IIpuMeHeHNnEe 3aKOHOB COXPAHEHUS K YIPYTOMY U HEYIIPYTOMY yJapaM.
7. BpamarenbHoe IBM)KEHHME M €r0 KMHEMAaTHYECKHE XapaKTEPUCTUKH: YIJIOBOE IEpeMelleHUE,
YIJI0Basi CKOPOCTh U YIIIOBOE YCKOpeHUe. CBA3b YITIOBBIX XapaKTEPUCTUK C TMHEHHBIMHU.
8. JIlnHamHuecKue XapaKTEePUCTHKH BpAIATeLHOTO JBMKEHHS: MOMEHT CHJIbI, MOMEHT MMITYJIbCa
OTHOCHUTEJIBHO TOYKU (MTHOBEHHOMN OCH) U 3aKpEIJICHHOM OCH.
9. MoMmeHT uWHepHnWW. BbIUKCICHHE MOMEHTOB HHEPIIMU Tel MpaBwibHOW ¢opMmbl. Teopema
[IrenHepa.
10. OcHOBHOW 3aKOH JMHAMUKM BpaIaTeIbHOTO MABIDKEHHS. 3aKOH COXpAaHEHHS MOMEHTa
UMITyJIbCa.
11. Kunertuueckas sHeprus 1 padboTa BO BpalaTeJIbHOM JBUKECHHH.

Komnoksuym Ne2
1. MarHuTHOE 10JIe U €ro XapaKTepUCTUKU: MHIYKIIMS, HAPSHKEHHOCTh. 3aKOH AMriepa.
2. KoHTyp ¢ TOKOM B MarHUTHOM TIOJIE.
3. 3akon buo-Capapa-Jlanmaca W ero mnpuUMEeHEHHE K BBIYMCICHMIO MAarHUTHBIX THOJeH
MPSMOJIMHENHOTO MPOBOJHUKA C TOKOM M KPYrOBOTO TOKA.
4. TeopeMa 0 HUPKYJISIMUA BEKTOpAa MAarHUTHON MHIYKIMU (3aKOH IMOJIHOTO, TOKA). BuxpeBoit
XapakTep MarHUTHOro 1nosist. [I[puMeHenne TeopemMsl 0 IUPKYJIALINN K pacyeTy MarHUTHBIX MOJIEH.
5. IlonsTue, o marauutHOM ToToke. Teopema Octporpanckoro-I'aycca Juist MAarHUTHOTO TTOJIS.
Pabora nepemernienus NpoBOJHUKA U KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIE.
6. J[BmeHHe 3apsHKEHHBIX YacTULl B MarHUTHOM rnosie. Cuna JlopeHna. Y CKOpHUTEnH 3apsKeHHBIX
YaCTHILI.
7. SIBneHune 3neKTpoMarHUTHOM MHAYKLUU. 3akoH Papanes-JIeHna u BbIBOJ €ro U3 3JIEKTPOHHBIX
MpPEICTaBICHUM.



8. HnyKTUBHOCTh cojieHOuZa. SIBIeHME CaMOMHAYKIMH. TOKM NpH 3aMbIKaHUM U Pa3MbIKaHUH
Leny. DHeprysi MarHUTHOT'O TIOJISL.

9. Onmcanue MarHUTHOTO Mo B BemlecTBe. Kiaccuukamuss MarepuaioB 10 MarHUTHBIM
CBOMCTBaM.

10. [ua- u mapaMarHeTUKH.

11. deppomarHeTukH, UX OCHOBHbIE CBOWCTBA. JloMeHHast pupoja (heppoMarHeTusma.

Kpumepuu ouenku:
[TpuBeneHs! B pazaene 2

2. Kputepum v mIKaJbl OLeHMBAHUSA

JUis KOHTPOJIBHBIX MEpONPUATUIN (TEKYLIEro KOHTPOJIS) yCTaHABIMBAETCS MUHUMAIbHOE U
MaKCUMaJIbHOE KOJIMYECTBO OajuloB B COOTBETCTBMM ¢ Tabuuueil. KoHTpoibHOe Mepompusrue
CUMTAETCS NPONJCHHBIM YCIEHNIHO IpU YCIOBMM Habopa KOJIMYecTBAa OaUIOB HE HUXKE
MUHUMAaJIBHOTO.

Pesynbrar 00ydeHMs] O TUCUUIUIMHE CUUTAETCS JOCTUTHYTHIM IPU YCIIEIIHOM MPOXO0KJIEHUU
00y4aroIuMCs BCEX KOHTPOJIBHBIX MEPOIIPUATHUI, OTHOCSIIUXCS K JAHHOMY pe3yJbTaTy 00y4eHusl.

2 ceMecTp
Pa3zoenvt Dopma konmponn I(O{luuecmeo oannog
OUCUUNTUHDL min max
1 JIP: TIpoBepka OCHOBHOIO 3aKOHa JWHAMHKHU 4 8
BPAIaTeIbHOTO IBUKCHHUS
1 JIP: V3yuenue nBuxkeHust MasiTHuKa MakcBeria 4 8
2 JIP: OmnpeneneHue mokasareisi aquadaTsl BO3ayXa 4 8
metoqoMm Kiiemana-Jlesopma
2 JIP:  Omnpenenenue  yAeNbHOM  TEIIOEMKOCTH 4 8
METAJIJIOB METOJIOM OXJIAXKICHHUSI
3 JIP: M3mepeHne 21IeKTPUYECKUX CONIPOTUBIIEHUH C 4 8
ITOMOIIBIO MOCTa YUTCTOHA
3 JIP: OnpeneneHne OTHOCUTEIbHON AUAIEKTPUUECKON 4 8
MPOHHIIAEMOCTH MaTEPUAIOB
1-3 OpOoHTANIBHBIN OIPOC MO PELIEHUIO JOMAIIHKUX 3a7a4 22 42
1 Komnmoksuym Nel 6 10
Hroro 52 100
3 cemecTp
Pazoenv Dopma konmpons Ko_ﬂuuecmeo oannog
OUCUUNTUHDL min max
4 JIP: Onipenenenue yaenpHOTO 3apsijia dJIEKTPpOHA 4 8
METOJIOM MarHeTpoHa
4 JIP: V3yuenue pe3oHaHca HapsKEHUH 4 8
5 JIP: M3yuenue nenu nepeMeHHOro Toka 4 8
6 JIP: N3yuyenue siBneHUs MHTEpPEPEHIIUU CBETA B 4 8
TOHKHUX IJICHKaX Ha mpuMepe kojer HproToHa
6 JIP: U3yuenue siBnenus nudpakuuun DpayHrodepa 4 8
Ha TU(PaKIMOHHON pEeIIeTKe.
7 JIP: UccnenoBanue TeMIiepaTypHOH 3aBUCHMOCTHU 4 8
COTMPOTHBIICHUS METAIIJIA U TIOJYIIPOBOTHUKA.
4-7 OpOHTANBHBIN ONMPOC MO PEIICHHUIO JOMAIITHUX 33]1a4 22 42
4 Komnoksuym Ne2 6 10
Hroro 52 100




[lpy oueHMBaHMM PE3YJITATOB OOYYEHHS MO AUCLUIUIMHE B XOAE TEKYIIEro KOHTPOJISA
YCIIEBAEMOCTH HCIIOJIB3YIOTCSl  CIIEAYIONIME KpUTepUH. MUHUMAaIbHOE KOJIMYECTBO OaiioB
BBICTABJISIETCS  OOydarolleMycsi IIpM  BBINOJHEHMM  BCEX  IIOKa3aTelei,  JIOMyCKarTCs
HECYIIECTBEHHBIC HETOYHOCTH B U3JI0KEHUU B OPOPMIICHUN MaTepHaa.

Haumenosanue,
obosnauenue Tlokazamenu évicmasnenus MUHUMANBHOZ20 KOIUYECHEA 0A106

JlaboparopHasi paboTa BHIMIOJTHEHA B TIOTHOM 00BEME;
[IpencraBinen oTyeT, coAep)Kalluii HEOOXOAMMBIE pacueThl, BBIBOBI,

JlabopartopHas O0(OPMIICHHBII B COOTBETCTBUHU C YCTAHOBICHHBIMH TPEOOBAHUSMU;

paboTta [IpoaeMOHCTpHPOBaH yIOBICTBOPUTENIbHBIN YPOBEHb BIAJCHUS MATEPUAIIOM.
[Tpwu 3amuTe nabopaTopHON pabOTHI, JaHBI MPABUIHLHBIC OTBETHI HE MEHEE YeM
Ha 50% 3a7aHHBIX BOITPOCOB

OpOoHTANBHBIN

onpoc 1o [TpaBwibHO pemieno 6onee 50% 3amaq

PEIICHUIO

JIOMAIITHUX 3a7a4

Komtoxsuym [TponeMOHCTpHPOBAH YIOBICTBOPUTEIBHBINA YPOBCHD BIIAJICHHUS MATCPHAIIOM.
Jlanbl npaBubHBIE OTBETHI Ha Oosiee 50% BOMpPOCOB

HpOMe)KYTO‘lHaSI arrecrauysd 1o JMCIMIIIINHE BO 2 CEMCCTPC MMPOBOAUTCA B (bopMe 3a4€Ta.
HroroBass ol¢HKa MO IUCHHILINHE MOKET OBITh BBHICTABJICHA HA OCHOBE PE3YIbTATOB
TEKYIIETO KOHTPOJIS € UCITIOJIB30BAHUCM cnez[yromeﬁ IIKaJIbI:

Ouyenka Haépano 6annos
«3a4YTEHO» 52-100
«HE 3aUYTEHO) 0-51

Ecnmu cymma HaOpaHHBIX OaiiioB MeHee 52 — oOydaronmiicss He JOMyCKaeTcs 10
IIPOMEKYTOUHON aTTEeCTAIHH.

Ecim cymma 6amioB cocrasiisiet ot 52 10 100 6amioB, o0ydaromuiics: JOMycKaeTcsl 10
3ayera.

buner k 3a4eTy ¢ BKIIIOYAET JIBa TEOPETHUECKUX BOTIPOCA U OJHY 3a/1ady.

[TpomesxyTouHas arTecTalus MPOBOAMUTCS B (popMe YCTHOTO OIpoca.

Bpems Ha moAroTOBKY: 45 MUHYT.

[Ipu oneHUBaHUM pe3yNbTaTOB O0YUYEHUS MO JUCHUILIMHE B X0J1€ IPOMEKYTOUHOM
aTTECTal[UU UCIIOJIb3YIOTCS CIEAYIOLINE KPUTEPUU U IIKajIa OLICHKU:

Ouenka Kpumepuu oyenku

OO0yuarommiicss ~ TeMOHCTPUPYET  3HAaHWE  OCHOBHOTO  y4eOHO-
MPOrpaMMHOTO Marepuaia B oO0beMe, HEOOXOAMMOM sl JanbHeuIei
y‘-Ie6BI, YMEET MPUMCHATH €ro IMpU BBIIMOJHCHUN KOHKPETHBIX SaHaHI/II\/’I,
MPETyCMOTPEHHBIX MMPOTPAMMOM TUCITUTUTMHBI

«Ba4YTCHO»

OO0yyarmuiicss JEeMOHCTPUPYET 3HAYHTENbHBIE MPOOEIbl B 3HAHHIX
OCHOBHOT'O y4eOHO-TIPOrPaMMHOTO Marepuana, JIOTYCTUJIT
MPUHIUIIAATBHBIE  OMMUOKKM B BBIIOJHEHUH  MPETyCMOTPEHHBIX
MPOrpaMMOii 3aIaHU U HE CIOCOOEH MPOJIOIKUTH 00yUYeHUE

«HE 3a4TCHO»

[TpomesxyTouHas aTTecTalus 1o JUCHUIUIMHE B 3 ceMecTpe MPOBOAUTCS B hopMe IK3aMeHa.
HToroBas oueHka Mo JUCIHMIIIIMHE MOXET ObITh BBICTABICHA HAa OCHOBE PE3yJIbTAaTOB
TEKYLIEr0 KOHTPOJISA C UCIIOIb30BAHUEM CIICAYIOLICH IIKaIbI:




Ouenka Haépano 6annos
«OTJIMYHOY 85-100
«XOPOIIOY 65-84

«yZIOBJIETBOPUTEIILHO 46-64
«HEYIOBJICTBOPUTEIIHLHOY 0-45

Ecnu cymma HaOpaHHbIX OanoB MeHee 46 — oOydarommiicss He JOMYCKaeTCs 10
IIPOMEKYTOUYHOM aTTECTALUU.
Ecnmu cymma 6anmnoB coctasiset ot 46 qo 100 6annoB, oOydaromuiicss JomycKaeTcs 10

OK3aMCHa.

buner k 5k3aMeHy BKIIOYAET 1Ba TEOPETUUYECKUX BOIIPOCA U OJHY 3a/1ady.
[TpomeskyTouHas arTecTalus NPOBOAUTCS B (JOpME YCTHOIO OIpoca.
Bpems Ha moAroToBKy: 45 MUHYT.

[Tpu ouleHMBaHUU PE3YyILTATOB OOYUYEHUS M0 JUCLHUIUIMHE B XOJI€ IPOMEKYTOUHON
aTTECTal[UU UCIOJIb3YIOTCS CIEAYIOLINE KPUTEPUU U 1IKajIa OLICHKU:

Ouenka

Kpumepuu oyenku

«OTJIMYHO»

OOyuaromuiics mokas3ajl BCECTOPOHHEE, CUCTeMaTHUYecKoe U IiyOokoe
3HaHHWE Yy4eOHOro MmaTepuana, M[PEeAYCMOTPEHHOTO IPOrpamMMOH,
YMEHHME YBEPEHHO IPUMEHATh HAa MX NPAKTUKE NPU PEIICHUU 3a7ad
(BBIIIOJIHEHUU  3aJlaHui), CIIOCOOHOCTb  MOJHO, MpPaBWIBHO U
apryMEHTHpPOBAHO OTBeYaTb Ha BOIPOCHl M JIeNaTh HEOOXOIUMbIE
BbIBOJIbI. CBOOOAHO HCIOIB3YET OCHOBHYIO JIUTEpATypy M 3HAKOM C
JIOTIOJIHUTEIbHOM JINTEpAaTypOH, pEKOMEHIOBAHHON IPOTPaMMON.

«XOopouIo»

OOyuaromuiics MoKa3zaja MOJHOE 3HAHUE TEOPETUYECKOro MaTepuaa,
BIIaJICHUE OCHOBHOW JIMTEPATypOi, PEKOMEHIOBAHHOU IIPOrpaMMe,
YMEHHME CaMOCTOSITEIbHO pellaTh 3a4ay  (BBINOJHATH 3aJaHus),
CHOCOOHOCTh APTYMEHTHUPOBAHHO OTBEYaTh Ha BONPOCHI U JIENaTh
HEOOXOIUMBbIE  BBIBOJABI,  JOINYCKaeT  €IWHUYHbBIC OLINOKH,
UCTpaBisieMble TOciie 3amedaHus npenojasarens. CnocoOeH K
CaMOCTOSITEIbHOMY TIOTIOJIHEHUIO U OOHOBJIGHHIO 3HAaHUH B XOJe
JanpHeimeil yae6Hoi paboTsl ¥ MpohecCHOHATIBHON 1A TEIbHOCTH.

«YHAOBJICTBOPUTECIBHOY

OO0yuaromuiicss TeMOHCTPUPYET HETIOTHOE UIH (PparMeHTapHOE 3HAHUS
OCHOBHOT'O y4eOHOIro MaTepuaia, JJOMycKaeT CyIeCTBEHHbIE OLIMOKU B
€ro U3JI0’)KEHUH, UCIBITHIBAECT 3aTPYAHEHUS M JOIMYCKAeT OLIUOKHU IMpH
BBINOJIHEHUH 33/1aHUM (pelIeHuM 3ajay), BBINOJHSAET 33JaHUE MpU
MOJICKa3Ke MpernojaBaTelis, 3aTpyaHseTcs B (OpMYIHpPOBKE BHIBOJIOB.
Brnaneer 3HaHMEM  OCHOBHBIX  pa3lelioB, HEOOXOAUMBIX  JUIs
JNanbHeWero oOydyeHus, 3HaKOM C OCHOBHOM U PEKOMEH]I0OBaHHOU
JIUTEPATYPOU, pEKOMEHIOBAHHON IIPOIPAMMOMN.

«HCYHOOBJICTBOPUTCIIBHO»

OOyyaronuiicst pu OTBETE AEMOHCTPUPYET CYLIECTBEHHBIE MPOOEIHI B
3HAaHUSX OCHOBHOT'O y4eOHOI'0 MarepHaia, JOIyCcKaeT rpyoble OMIMOKU
B (hopMynHpOBKE OCHOBHBIX MOHATHI M MpPHU PELIEHUU THUIOBBIX 3a/1a4
(mpy BBINOJIHEHUM THUIIOBBIX 33JaHUM), HE CIIOCOOEH OTBETUTH Ha
HABOJSAIIME  BOMNPOCHl  MpernojaBaTess. Onenka CTaBUTCS
o0yyaromuMcsi, KOTOpble HE MOTYT HPOJOJKUTH OOydeHHEe WIN
NPUCTYNUTh K MpOo(ecCHOHANbHON NeATENbHOCTH 10 OKOHYaHUU
00pa30BaTENLHOTO yUYpeXAeHUs 0e3 JONOJHUTENbHBIX 3aHATHH TI0
paccMaTpUBaeMOM IUCLUIIMHE.




		2022-04-18T19:13:26+0400
	Бабушкин Михаил Анатольевич




