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Pabowgas nporpamMma paccMoTpeHa u of106peHa Ha 3acegannn Kadenpe @usnku
02.02.2024, nmpotokon Ne4
3aB. kadpeapoit 2 J.M. Jlonrynms

Pabouas nporpamma onobpena merogudeckoii komuccueit MEnC
19.02.2024 r. npotokoa Ne 5

[Ipencenarens e 7 .IO. Me3uH

CoracoBaHo:
3as. kadenpoH SaekTpocHalKeHHA TP OMBINITSHHLIX TP AP HATHH

S E%{ A B BapraHoea
Pafouas nporpaMma cocTaBlieHa:

CT. nperioziasaTens Kadeapsl PHIHKH, KAl TEXH. HAYK ,V/ A.A. Hepenpen

Penensent: By,
3aB. kadpenpoit [IMuM, n-p TexH. Hayk / 10.A. U3Bexos

/




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

IIporokomor 20 1. Ne

3aB. kadeapoii H.M.ﬁonrymHH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

IIporokomor 20 1. Ne

3aB. kadempoii H.M.ﬁonrymHH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne

3aB. kadeapoii I[.M.ﬁonrymm{

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u oxodpena s peanm3anuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne

3aB. kadeapoii I[.M.ﬁonrymm{

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2029 - 2030
y4eOHOM rofy Ha 3aceqanuu Kadeapelr DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii I[.M.ﬁonryHmH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ienbto ocBoeHust nuctMIuiMHbl «®dusnka» sBisgercs GOpMHPOBAHUE Y OO0YYarOIIUXCS
aJICKBaTHOW COBPEMEHHOMY YPOBHIO 3HAaHMM HAy4yHOM KapTHUHbI MHpA, a TAKXKE PA3BUTHE
CHOCOOHOCTH IPUMEHSTh OCHOBHBIE IIOJOXEHHUS, 3aKOHbl M METOJbl KJIACCHYECKOH MU
COBPEMEHHOM (PM3MKHM M COOTBETCTBYIOUIMHA (PU3MKO-MaTeMaTHYECKUI ammapaT JUisl pelieHHs
TEOPETUYECKUX, IPUKIIAJHBIX U IPAKTUYECKUX 33]ja4, BOZHUKAIOUIUX B X0/€ NPO(eCcCHOHATBHOM
JIeATEIIbHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Juctummnaa @u3nka BXOJUT B 0053aTEIbHYIO YacTh Y4eOHOTO TIaHa 00pa30BaTeIbHOM
MIPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUCHUS TUCIUIUINH/ MPAKTUK:

Odusnka, Marematuka, Xumus wu  HMadopmatuka B o0beME  CpeaHEH
0011100pa30BaTEeIbHON IIKOJIBI.

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEOOXOAUMBI JUISl U3yYCHUS TUCIUTLTH/TIPAKTHK:

Teopernueckas MmexaHuka

DNEKTPOIHEPreTUUECKUE CUCTEMBI U CETU

[IpukiagHas MmexaHuka

DNEeKTpUUECKHE U3MEPEHUS

Teopernyeckne OCHOBBI JIEKTPOTEXHUKH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynbrate ocBoeHMsI AMCUMIUIMHBL (Moayins) «®Pusuka» oOydarouiuiics A0JKEH
00Ja1aTh CIeAYIOUMMU KOMIIETEHIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-3 CriocoGeH MpUMEHSITh COOTBETCTBYIOMIMNA (PH3UKO-MAaTEMaTHUECKU armapaT, METOJIbI
aHaIM3a M MOJEIUPOBAHUSA, TEOPETHUECKOTO M OKCIIEPUMEHTAIBHOTO MCCIENOBAaHUSA IIPH
pelieHuu npodeccuoHalbHbIX 3a71a4

OIIK-3.1 Hcnons3yer MeToapl aHanu3a W MOJEIUPOBAHUS IPU  PELICHHUH
npodecCHOHANBHBIX 33734,  MOJEIUPOBAaHMM M  HPOEKTHUPOBAHUU
YHEPrOCUCTEM

OIIK-3.2 CrocobeH TOpUMEHATh COOTBETCTBYIOIIMK  (PU3MKO-MaTeMaTHUYECKH
anmapar IMpH TEOPETHMYECKOM M OKCIIEPUMEHTAIBHOM MCCIEIOBAHUN B
pELICHNH 331a4 YHEPrOCOEPEKEHHUSI




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyA0€MKOCTh JUCIUIUIMHBI cocTaBisieT 11 3adeTHpix equnul; 396 akana. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 23,8 akaj. 4acoB:
— aynutopHas — 18 akaj. 4acos;

— BHeayIuTOpHas — 5,8 akaJi. 4acos;

— caMocTosTenbHas pabora — 354,8 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— MOJrOTOBKA K hKk3ameny — 17,4 akan. gac

dDopMa aTTCCTalluH - OK3aMCH

AynutopHast ) =
KOHTaKTHas paborta E 3 ®dopma TeKyIero
=
B aKa/l. yacax o Bu KOHTPOJISI
Paznen/ tema g | (paxan uacax) E B A . P Kon
> & © | caMOCTOATENBHOM | yCIeBaeMOCTH U
JIACIMTUTHHBI N [ .. | xomnerenin
o & paboTs MIPOMEXKYTOYHOM
na6. |mpakr. | € & ATTECTAIN
Jlek. < < 11
3aH. | 3aH. [ QO &
1. MexaHuka
ITpopaboTka
nexui, pemenne | UnauBuayanpHas
11 Kunemartunka WHIUBUAYAIbHBIX 3aa4a , OIK-3.1
MOCTYMATEIBHOTO u 0,2 0,2 16 [3amau, moaroroBka KOJJIOKBHYM, OIK 3' 2’
BPAIIATEIbHOTO BIKCHUSI K KOJUIOKBUYMY H KOHTPOJIbHAs ‘
KOHTPOJIBHON pabora
pabore
[IpopaboTka
1 JIEKIUH, pelieHne
WHIUBHAYaIbHBIX
3aj1a4, IOATOTOBKA
Aad, Ton WnnusunyansHas
1.2 Junamuka K¢ BRIIOJHCHHIO | 3ajada
) o0paboTka ' OIIK-3.1,
MOCTYNaTEIbHOIO u 05 1 0,4 25 KOJUIOKBUYM,
pe3yibTaToB OIlK-3.2
BPAIIaTeIbHOTO IBIKESHUS KOHTPOJIbHAS
nmabopaToOpHBIX
pabora
pabot, moAroToBKa
K KOJUIOKBUYMY H
KOHTPOJIbHOU
pabote




[TpopaboTka
JEKLHUH, peleHne
UHIMBUAYAIBHBIX

paboT, moAroToBKa
K KOJUIOKBUYMY H
KOHTPOJIbHOU
pabore

UnnuBunyanbHas
3aj1a4, MOJIrOTOBKA
3ajaya ,
K BBIIIOJIHEHUIO U COIITOKBHYM
1.3 3akoHBI COXpaHCHHS B o0OpaboTka M, OIIK-3.1,
0,4 0,2 25 KOHTPOJIBHAS
MEXaHHUKE pe3ynbpTaToB aGora OIlK-3.2
1a60paTOPHBIX P ’
a00T, HOATOTOBKA nabopatopuaz
p ’ padora Ne 1
K KOJUIOKBUYMY H
KOHTPOJIBHON
pabote
ITpopaboTka
TEKIUH, penienne
WHIUBUAYATbHBIX
3aj1a4, IIOITOTOBKA
. WnnuBnnyanbHas
K BBITIOJIHCHHUIO U
3a7a4a ,
1.4 Mexanunueckue 00paboTka OIIK-3.1,
0,2 0,2 16 KOJJIOKBHYM,
KoJIeOaHuUs U BOJIHBI pe3yabTaToB OIIK-3.2
KOHTPOJIbHAs
abopaToOpHBIX
pabora
pabot, moAroToBKa
K KOJUIOKBUYMY H
KOHTPOJIBHON
pabore
Hroro no pazneny 1,3 1 82
2. DNEKTPUYECTBO M MarHETH3M
[IpopaboTka
nekuui, pemenue | ManusunyanbHas
WHIUBHAYaIbHBIX 3ajada
2.1 dnexTpocTaTHICCKOe 05 0,2 16 3a;a[l{ HﬁZFOTOBKa Konn;(l)KBu’ M OIK-3.1,
none ' ' : I OIIK-3.2
K KOJUIOKBUYMY H KOHTPOJIbHAS
KOHTPOJILHOH pabota
pabote
IMpopaboTka
1 JeKIuii, perenye
WHIHUBUAYATBHBIX
3aj1ad, IIOArOTOBKA
WunuBnayanbpHas
K BBITIOJTHCHHUIO U
3a7a4a ,
2.2 DIEKTPOCTATHIECKOE 06paboTka OIlK-3.1,
0,2 0,2 15 KOJJIOKBHYM,
T0JI€ B BEILIECTBE pe3yabTaToB OIIK-3.2
KOHTPOJIbHAS
1a60paToOpHBIX
pabota




TEPMOJUHAMUKA

[TpopaboTka
JEKLHUH, peleHne
WHIMBUAYAIbHBIX
FUBHILY UnnuBunyanbHas
3aj1a4, MOJIrOTOBKA
3ajaya ,
K BBIIIOJIHEHUIO U COIITOKBHYM
2.3 ITocTostHHBIH o0OpaboTka M, OIIK-3.1,
. 0,5 0,2 10 KOHTPOJIBHAS
JNEKTPUUYECKUI TOK Ppe3ylIbTaToB aGora OIIK-3.2
1a60paTOPHBIX P ’
a00T, HOATOTOBKA nabopatopuaz
p ’ pabota Ne 28
K KOJUIOKBUYMY H
KOHTPOJIBHON
pabote
ITpopaboTka WNunuBunyanbHas
JICKIU, pellICHUE 3ajaya ,
WHIUBUAYaIbHBIX KOJUIOKBHYM,
2.4 MarautHoe T1olle B AMBHILY y OIIK-3.1,
0,2 0,2 8 [3amau, moaroroska KOHTPOJIbHAS
BaKyyMe€ U B BEILL[ECTBE OIlK-3.2
K KOJUIOKBUYMY W pabora,
KOHTPOJILHOH nabopaTopHast
pabote pabota Ne 28
[IpopaboTka
JIeKIUH, peleHne
WHIUBUAYAIbHBIX
AMBHILY WnnuBunyanbHas
3aj1a4, IIOIT0TOBKA
3ajaya ,
K BBITIOJIHCHHUIO U KOITOKBIVM
25 DNeKTpOMAarHUTHAs 00paboTka M, OIlK-3.1,
0,2 0,2 10 KOHTPOJIbHAS
WHIYKIHS pe3yabTaToB aGora OIlK-3.2
1abopaToOpHBIX P ’
a0o0T, MMOATOTOBKA nabopatopHas
p ’ pabora Ne 28
K KOJUIOKBUYMY U
KOHTPOJIbHOU
pabore
[IpopaboTka
JIEKIUH, pelieHne
WHIUBHAYaIbHBIX
AMBHILY WunuBnayanbpHas
3aJ1a4, MOArOTOBKa
3a7a4a ,
K BBIIIOJIHEHHUIO U
2.6 DIEKTPHUECKHE KOJJIOKBHYM,
o 06paboTka OIIK-3.1,
KoJIeOaHUsI U TIEPEMEHHBIH 0,2 0,2 10 KOHTPOJIbHAs
pe3ynbTaToB OIlK-3.2
TOK pabora,
nmabopaToOpHBIX
a0o0T, MMOArOTOBKA nadopatopuaz
p ’ pabota Ne 28
K KOJUIOKBUYMY H
KOHTPOJIbHOU
pabore
Wroro no pazneny 1,8 1,2 69
3. MonekynspHas ¢usuka u




[TpopaboTka
JEKLHUH, peleHne
UHIMBUAYAIBHBIX

UnnuBunyanbHas
3aj1a4, MOJITOTOBKA
3ajaya ,
3.1 Craructuueckas Qusuka K BBITTOJTHEHUIO U KOIIOKBHYM
u o0OpaboTka M, OIIK-3.1,
0,2 0,2 15 KOHTPOJIBHAS
MOJICKYJISIPHO-KHHETHYECKAS pe3ynbpTaToB aGora OIlK-3.2
Teopus Tab0paTOPHBIX p ’
a00T, HOATOTOBKA nabopatopuaz
P ’ pabora Ne 14
K KOJUIOKBUYMY H
KOHTPOJIbHOU
pabore
ITpopaboTka
TEKIUH, penieHne
WHIUBUAYATbHBIX
AMBHILY WnnuBunyanbHas
3aj1a4, IIOITOTOBKA
3ajaya ,
K BBITIOJIHCHHUIO U KOITOKBIVM
00paboTka M, OIIK-3.1,
3.2 TepmouHaMuka 0,2 0,2 25 KOHTPOJIbHAS
pe3ynbTaToB aGora OIlK-3.2
abopaToOpHBIX P ’
a0o0T, MOATOTOBKA nabopatopas
p ’ pabora Ne 14
K KOJUIOKBUYMY H
KOHTPOJIBHON
pabore
HWroro no pazneny 0,4 0,4 40
4. BonHOBasi M KBaHTOBAsI ONTHKA
IMpopaboTka
JICKLHH, pelieHne
HWHIANBUIAYAJIbHBIX
3aj1a4, IIOIrOTOBKA
WunuBnayanbpHas
K BBIIIOJIHCHUIO U
3a7a4a ,
4.1 DNeKTpOMarHUTHBIC 06paboTka OIlK-3.1,
0,2 0,2 10 KOJJIOKBHYM,
BOJIHBI pe3yabTaToB OIIK-3.2
KOHTPOJIbHAs
nmabopaToOpHBIX
pabora
pabot, moaAroToBKa
K KOJUIOKBUYMY H
KOHTPOJIbHOU
pabore
[IpopaboTka
JIEKIUH, pelieHne
WHIUBHAYaIbHBIX
3aj1a4, MoJArOTOBKa
fiad, Tox WUnnuBunyanbHas
K BBITIOJTHEHUIO U
3ajaya ,
4.2 Hntepdepennus obpaboTka OIIK-3.1,
1 0,2 10 KOJUIOKBUYM,
CBETOBBIX BOJIH pe3yibTaToB OIIK-3.2
KOHTPOJIbHAS
1a60paToOpHBIX
pabora

paboT, moAroToBKa
K KOJUIOKBUYMY U
KOHTPOJIbHOU
pabore




[TpopaboTka
JEKLHUH, peleHne
UHIMBUAYAIBHBIX
3aj1ad, IOJIrOTOBKA

K KOJUIOKBUYMY U
KOHTPOJIbHOU
pabore

WnnuBunyanbHas
K BBIIIOJIHEHUIO U sanata
4.3 JTudpakiuss CBETOBBIX o0paboTka ' OIIK-3.1,
0,8 02 |273 KOJUIOKBHYM,
BOJIH pe3ynbpTaToB OIlK-3.2
KOHTPOJIbHAS
1a60paTOPHBIX
pabota
paboT, MOAroTOBKA
K KOJUIOKBUYMY H
KOHTPOJIbHOU
pabore
ITpopaboTka
TEKIUH, penienne
WHIUBUAYATbHBIX
3aj1a4, IIOITOTOBKA
A8, ToA WnnuBnnyanbHas
K BBITIOJIHCHHUIO U sanata
00paboTka ! OIIK-3.1,
4.4 KBaHTOBAs ONTHKA 1 0,2 30,4 KOJJIOKBHYM,
pe3ynbTaToB OIlK-3.2
KOHTPOJIbHAS
abopaToOpHBIX
pabora
pabot, moAroToBKa
K KOJUIOKBUYMY H
KOHTPOJIBHON
pabore
Hroro no pazneny 3 0,8 71,7
5. KBanToBas, aToMHas U sgepHast
(huznka
[IpopaboTka
nekuui, pemenue | ManusunyanbHas
WHIUBHAYaIbHBIX 3ajaya ,
OIIK-3.1,
5.1 KBaHnToBast MeEXaHHKa 0,4 0,2 26,1 |3amau, MOArOTOBKA KOJJIOKBUYM, OITK-3.2
K KOJUIOKBUYMY H KOHTPOJIbHAS '
KOHTPOJILHOH pabota
pabote
IMpopaboTka
1 JeKIuii, perenye
WHIUBUAYATbHBIX
AUBHILY WnnusunyansHas
3aj1ad, IIOrOTOBKA
3ajaya ,
K BBITIOJTHCHHUIO U KOITOKBIVM
06paboTka M OIIK-3.1,
5.2 ®usuka atoma 0,4 0,2 30 KOHTPOJIbHAS
pe3ynbTaToB OIlK-3.2
pabora,
nmabopaTOPHBIX
a0o0T, MMOArOTOBKA naboparopuas
P ’ pabdorta Ne 42




[TpopaboTka
JEKLHUH, peleHne
UHIMBUAYAIBHBIX
3aj1ad, IOJIrOTOBKA

WnnuBunyanbHas
K BBIITOJIHEHUIO U sanata
o0OpaboTka ' OIIK-3.1,
5.3 Snepuas ¢usuka 0,7 0,2 30 pe3yIHTATOB KOJIJIOKBHYM, OITK-3.2
KOHTPOJIbHAS
1a60paTOPHBIX
pabota
paboT, MoAroTOBKa
K KOJUIOKBUYMY H
KOHTPOJIBHON
pabote
Hroro no pasaeny 15 06 |861
Uroro 3a cemectp 8 4 354,8 JK3aMeH
Hroro no aucumruinye 8 4 354,8 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpomnecce mpenopaBanus aucuuiuinHbl «PU3MKa» NPUMEHSIOTCS TPaAWIMOHHAS U
MOJTyJIbHO-KOMITETeHTHOCTHAS TEXHOJIOTHH.

Hcrionp3yroTes ClieAyroImue BUIbI JICKIHA:

BBOJIHAs JICKIUS — B Haydajle Kypca W B Hadaje KaxJ0ro cemectpa (BBOIHBINA OJOK B
COCTaBe JICKIINN);

neKuus-uH(popManys — B 3TOH (popMe U3IaraeTcsi OCHOBHAs YacTh MaTepHaa;

0030pHas JEKIHs — B 3aKJIIOYUTEIFHON YacTH M3YYEHHs AWCIMIUIMHBI, MOCBSIIECHHOM
COBPEMEHHOW (U3MUYECKOW KapTHHE MHpa, a TAaKXKe MPU CUCTEMATH3aluu U 00001eHun
OTAEJBHBIX Pa3/IeIIOB;

npoOJeMHas JIEKIUS — UCIOJIb3YeTCsl Kak 3JEMEHT B COCTaBe JIGKIMH, KOTJa Iepes
CTyZIEHTaMH CTaBUTCS HEKOTOpas MpodOjieMa M TpelylaraeTcs HaWTH MOAXOIbl U MYTH K ee
PELICHHIO;

JeKIUA-KOH(PEPEHIUSI — Hay4HO-TIPAKTHYECKOEe 3aHATHE C CHCTEeMOH JIOKJIaJoB Ha
3aJJaHHBIE TEMBI, TIOATOTOBJICHHBIX CTY/ICHTaMH.

JeKUUA-BU3YyalU3alus — JIEKIUH C [PUMEHEHHEM (U3UYECKUX JIEMOHCTpAalUi C
OOBSICHEHUEM TPOUCXOMAIINX SBICHUH, a TaK)KE KOMITBIOTEPHBIX CHMYJSIMA U y4eOHBIX
(bUIBEMOB.

Bce BuBI TEKIMI IPOBOJATCS C UCTIOIB30BAaHUEM MYJIBTUMEIUHHOTO 000PYIOBAHHS.

B xoze nmpakTHuecKux 3aHATHI, KpOME TPAIUIIMOHHOTO O0BSICHEHUS IPENoIaBaTeIeM y
JOCKH, HUCIOJIB3YETCs OIEpEKarolias caMOCTOsITeNIbHAs padoTa CTYJSHTOB, KOTJa UM 3apaHee
pa3laroTcs OTHENbHBIE 3aJayd, B KOTOPBIX OHHM JOJDKHBI Pa300paTbCsi CaMOCTOSITENBHO H
OOBSICHUT, WX pemieHue rpymme. Kpome TOoro, mpakTUKyeTcs MpoOiieMHoe oOydeHwue,
pa3BHBAIOIIIEE MCCIIEIOBATEIILCKUE HABBIKM CTYACHTOB M MO3BOJIAIONIEE MM I10/I PYKOBOJCTBOM
Ipero/IaBaTess HAlTH Iy TH PEIICHUS 3a/1a91 UK TPOOIEeMBI.

CemuHapcKue 3aHATHS BKJIIOYAIOT B ce0s TakMe METOIbl OOydeHHs, Kak ydeOHas
JMICKYCCHSI, B X0JIe KOTOPO# CTYAEHTHI M3JIaraloT CBOE MHEHHE M OOMEHHMBAIOTCS B3TJISIaMHU Ha
npobeMy, IBpUCTHUECKas Oecena, CTUMYIUPYIOIIas KOJUIEKTUBHOE MBIIICHHE M COBMECTHBIH
MOUCK OTBETa Ha c(hOopMyIMPOBaHHBII BOIPOC WK 33/1a4y, a TaKKe HHIUMBUAYyalbHOE 00yUYeHue,
KOTJIa CTY/ICHTaM BBIJAIOTCS 3aJJaHUS C YI€TOM MX HHMBHIyaTbHBIX OCOOCHHOCTEH.

[Ipu mnpoBeneHUH Ta0OPATOPHBIX 3aHATHH MPAaKTUKyeTcss pabora B KomaHnme (2-4
YyeJioBeKa) U ucnonb3oBaHue | T-MeTo10B 1y1st 00pabOTKHM pe3ybTaToB 1a00paTOPHBIX padoT.

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSATEIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuiaoxeHun 1.

7 OneHoYHbIe cpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAluu
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. lemunuenko, B.. ®usuka : yueonuk / B.U. Jlemunuenko, U.B. [lemuauenko. — 6-¢

u3n.,mepepad. m jgomn. — MockBa : MHOPA-M, 2016. — 581 c¢. - Pexumm noctymna
https://znanium.com/]. — (Beiciiee obpa3oBanue: bakanaBpuat). - ISBN 978-5-16-010079-1
(print) ; ISBN 978-5-16-101800-2 (online). - Tekcr : osnekrponnsii. - URL:

https://znanium.com/read?id=292683 (nara o6pamenus: 30.10.2020). — Pexum poctyma: 1o
TTOJIITUCKE TIOATIACKE

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. ITasnos, C. B. O6mias ¢pusnka: coopHuk 3a1a4 . yued. mocooue / C.B. I1asios, JI.A.
Ckunertpona ; mox pen. C.B. [TaBnoBa. — Mocksa : UHOPA-M, 2018. — 319 c. — (Bsicmiee
obpasoBanue: bakanaBpuar). —



www.dx.doi.org/10.12737/textbook_5ad4b0fd3ee963.26468696. - ISBN 978-5-16-013262-4. -
Tekcr : osmekrponnsni. - URL: https://znanium.com/read?id=329738 (mara oOpamicHus:
30.10.2020). — Pexxum goctyma: 1o MoAnucKe.

2. Kysnenos, C. 1. CnpaBounuk mo ¢usuke . yued. mocobue / C. . Kysuenos, K. 1.
Porosun. - Tomck : WM3a-Bo Tomckoro mommrex. ynuepcutera, 2014. - 220 c. - ISBN
978-5-4387-0443-0. - Tekcr : anexrponnsiit. - URL: https://znanium.com/read?id=159322 (nara
oo6pamenus: 30.10.2020). — PexxuM qocTyma: 1o moAIIHUCKe.

B) MeToauyeckue ykazaHusi:

1. Mexanuka. MosnekyssipHas pu3HMKa U TEPMOJHHAMHKKA : Ta00paTOpHBIi pakTukyMm / E.
H. Acranos, 3. H. botaesa, JI. C. Jlomkenkosa u ap. ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1
snektpon. omr. guck (CD-ROM). - 3Barn. ¢ turym.  9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true (mata oOpamenus: 25.09.2020). - Makpoobbekr. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

3. CaBuenko, 10. 1. Tlepemennslii Tok : 1aboparopusrii mpaktukym / 10, Y. CaBuenko, O.
H. BoctpoknyroBa, H. U.Mumenesa ; MI'TY . - Marautoropck : MI'TY, 2018. - 1 snekTpoH.
OIIT. JIICK (CD-ROM). - 3arir. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true (mara o6pamenus: 25.09.2020). - Makpoobbekr. - Tekcr
anekTpoHHBIH. - ISBN 978-5-9967-1151-2. - CBenenust noctynssl Takxe Ha CD-ROM.

4. dusnka TBEPAOro Telia, aTOMa M aTOMHOTO sipa : yueOHoe mocobue [ By30oB] / C. A.
BbyrakoB [u np.] ; Marauroropckuii roc. rexuuueckuit yH-T uM. I'. . HocoBa. - Marauroropck :
MI'TY um. I U. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ Turyn. skpanHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true (mara oOpamenus: 25.09.2020). - Makpooosekr. - ISBN
978-5-9967-1531-2. - Tekcrt : aneKkTpoHHBIH. - CBenenus noctynHsl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpamMmmHoe oGecnieueHne

Haumenosanue 10 Ne norosopa CpoKk JIeHCTBYSI JIUTICH3UH
MS Office 2007 |y, 135 o 17.09.2007 GecCpOTHO
Professional

7Zip CBOOOJIHO  PACIPOCTPAHSIEMOE 0OECCPOUHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
Hassanune xypca CchlIKa

ITouckoBas cucrema Axamemusi Google (Google
Scholar)
Haunonanwshas UH(POPMAITMOHHO-aHATUTHYECKAs
cucteMa — Poccuiickuiik  MHAEKC  HAy4YHOTO
uutuposanus (PUHIL)
OnexktpoHHas 0a3a mnepuoandeckux uzgaHuii East
View Information Services, OO0 «IBUC»

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIUIIHHBI (MOTYJIs1)

URL.: https://scholar.google.ru/

URL:
https://elibrary.ru/project_risc.asp

https://dlib.eastview.com/

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHune JUCIHHUIIIIMHBI BKJIIFOYACT:



VY4ueOHble ayqUTOpPUM JUIsI TPOBEACHUS 3aHATHH JEeKIMOHHOTO Tuma. OcHalieHue:
MynbTrMeauiiHBIE CPEICTBA XPAaHEHHUS, [IEPEJauy U NPeICTaBICHH HHPOPMaLUH.

VY4uebHas ayauTopHs A MPOBEAEHUS J1abopaTopHBIX padoT: JlabopaTropusi MEXaHUKH,
MOJEKYJISpHOH Qu3nku U TepmoauHaMuku. OcHamenue: JlabopaTopHble YCTaHOBKH,
U3MEpPUTENIbHBIC PUOOPHI 1J1s1 TPOBEACHUS T1a00paTOPHBIX padoT:

1. bannucTuueckue MasiTHUKH.

2. Mastauk O6epOexa.

3. dusnueckuii MassTHUK.

4. Nocka l'anbTOHA.

5. JJaboparopHasi ycTaHOBKA JUIsl UCCIIEOBAHUS paclpe-AesIeHUs] TEPMOAJIEKTPOHOB 110
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTopHas ycTaHOBKa MJIs ONpEAETeHUs IOKa3zaTeled aanadbarel Yy METOJI0M
Knemana u /Ie3opma.

7. JJabopaTopHasi ycTaHOBKa I IPOBEPKU 3aKOHA BO3pPACTaHUS SHTPONMHU B IpoLEecce
g dy3un ra3oB Ha MOJIEIU MTEPEMEIINBAaHUS IAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pACTaHMsI SHTPOIIUM B IIpoLEcce
TEIIO00MEHA.

9.VcranoBka mnaGopaTopHas Ml M3Y4EHUS 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka JsaboparopHas Ui HCCIIEAOBAaHUS TEIUIOEMKOCTH TBEpPAOIro Tena
"M®-TET-M".

11. VYcranoBka naGopaTopHas Ui ONpeAeieHHUs YHUBEpPCAJIbHOW ra30BOM IOCTOSHHOU
"M®-OI'TI-M".

12.Ctenp mabopaTOpHBIiA ra30BbIE MTPOLIECCHI.

13. MepuTenbHbIi HHCTPYMEHT.

VYuebHas aymutopus Ais  mpoBeldeHHst JabopaTopHbiX pabotr: JlabGopatopus
anekTpudecTBa U onTtuku. OcHaienue: JlaboparopHble yCTaHOBKU, U3MEPUTENbHbBIE MPHUOOPHI
JUIs IPOBEJICHUS JIAOOPATOPHBIX PaboOT:

1.JTabopaTopHas ycTaHOBKa JJIsl HCCIIEIOBAHUS 3JIEKTPOCTATUYECKOIO MOJISI C TIOMOILBIO
OJIMHApHOT0 30H/1a.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcraHoBka 1abopaTopHas 11 OnpeieNeH!sl ”HIYKTUBHOCTH COJICHOM/1a U MarHUTHOM
POHUIIAEMOCTH.

4. YcraHoBKa jabopaTopHasi A7 M3ydeHHs Pe30HaHCa HaIpsDKEHUH M onpenesieHus
WHIYKTHBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3y4YEeHHUs JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TUGPaKIUOHHOMN PEIIeTKH.

6. JlabopaTopHass ycTaHOBKa JUIs ONpENeNIeHHUs] pajuyca KPUBU3HBI JIMH3BI U JUTMHBI
CBETOBOM BOJIHBI C TOMOMIbIO KoJiel] HploToHa.

7. JlaboparopHasi ycTaHOBKa JUIsl ONpPE/AETCHUs KOHILIEHTPALlMM PacTBOPOB caxapa U
ITOCTOSITHHOW BpAIllCHMUS.

8. UcTOYHMKH IUTAaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocreii Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Maras3un uaayktuBaocteit Time Electronics 1053.

12. Marasuss! conpotusienuii P-33.

13. Mynstumerps! nudpossie MAS-838.

14. MynsTumetpst APPA 106,203,205.

15. Ocummnorpad nByxkananeubiii GOS-620 FG.

16. ITonsapumerp CM.

17.MepuTenbHbIi HHCTPYMEHT.

VYuebHasg ayauropus Ais NpoBeAeHHs JadopaTopHbIXx paboT: Jlabopatopus aTtoma,
TRenmoro tena. snmna. OcHamenwue: JIabonaTonHkIE VETAHORKNA. UIMENUTETRHKIE TTNUOONKT TS



IpOBeIeHUs J1a00paTOPHBIX padoT:

1.JIaGoparopnas ycranoBka ais "M3ydenus BHemHero GoTodddexra".

2. YcTaHOBKa JUIsl U3Yy4YCHHs CIIEKTpa aTOMa BOAOPOJA U OMpPEIeNICHHs] MOCTOSHHOU
Pun6epra.

3. YcranoBka nabopaTopHas 71 OTIpeIeIeH s MOTEHIMalia BO30Y K ICHH Ta3a.

4. YcTraHOBKa AJIs ONpeIeNIeHUs ATUHBI TpoOera 4acTull B BO3yXe€.

5. M3mepurens ckopoctu cuera YUM2-2.

6. Monoxpomaropst MYM-1.

7. MynsTumetpsl APPA 205, 207.

8. Ocimmtorpad nyxkanansHbi GOS-620 FG.

9. MepuTenbHbI HHCTPYMEHT.

Y4eOHble ayAuTOpUM [UISI TPOBEACHMS] MPAKTUYECKUX 3aHATHI, TPYNIOBBIX U
UH/IWBUYAIbHBIX KOHCYJIBTAllMi, TEKYIIero KOHTPOJS U MPOMEXKYTOYHOH aTTEeCTalHu.
OcHamenue: MHTepakTUBHAs JOCKA, NPOEKTOP. Jlocka, MyJIbTUMEIUUHBIN TPOEKTOP, SKPaH.

[Tomenienus 1 caMmocTosTeNnbHON paboTel oOyuaromuxcs. Ocnamenue: [lepconanbuble
kommbioTephl ¢ maketom MS Office, ¢ BbixogoM B MHTEpHET M C JAOCTYIIOM B 3JICKTPOHHYIO
nH(pOPMaAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCHUTETA.

[Tomemenne s XpaHeHUs U MPO(UIAKTHYECKOrOo OOCTYXUBaHUS  Yy4eOHOTO
obopynoBanusa. OcHamenne: CTemaxu s XpaHeHUsT yueOHO-METOUYECKON TOKYMEHTAIUH,
CTeIJIaXXU U ceddbl NI XpaHeHUs y4eOHOro oOOpyHOBaHUS, MHCTPYMEHTHI Uil PEMOHTA
000py10BaHUs.



IIpunoxenne 1
Y4eOHo-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0 XS
IIo muctnummae «®u3uka» OpeayCMOTpeHa  ayJUTOpHas W BHEAyAUTOpHAas
camocTosTelbHas paboTa 00yJarommxcs.

CamocrostenbHas paboTa IOJ KOHTPOJIEM IMIperojaBaTelis NpeArnonaraeT MOATOTOBKY K
TECTUPOBAHUIO B HHTEPAKTUBHOW (hopMe, MOITOTOBKY K 3a4€Ty U K3aMEHY.
BHeaynuropHas —camocTosTelbHas paboTa  CTYAEHTOB  IpeAnosiaraeT IHOArOTOBKY K
NPaKTUYECKUM U J1a00paTOpHBIM 3aHATHUSAM, I[OATOTOBKY K KOHTPOJIBHBIM paloTam,
BBIITOJIHEHHE KOHTPOJIBHBIX paboT, MOJArOTOBKY K TECTHPOBAHUIO B HHTEPAKTHBHON (opme,
IIOJAFOTOBKY K 3a4€TY U 3K3aMEHY.

AynuTopHas caMoCTosATeNbHas paboTa CTYAEHTOB MPEAINOJaraeT pelieHne KOHTPOJIBHBIX
3a/1a4 Ha IPAKTUYECKUX 3aHATHUSAX.

MeTtoauyeckue peKOMeHAalMHU /ISl CAMOCTOSITeIbHOI PadoThl CTYIEHTOB

B Xone BBINOJIHEHUS CaMOCTOSTEIbHON pabOThI MO JAHHOMY KYpCY, CTYAEHTBI JOJKHBI
HAy4YUThCSl BOCIIPUHUMATh CBEJEHUS Ha CIyX, (UKCHpOBAaTh MH(OpPMALMIO B BUJE 3amUcell B
TeTpaisx, paboTaTh ¢ MMCbMEHHBIMU TEKCTaMM, CAMOCTOSITEIbHO M3BJIEKAs U3 HUX IOJIE3HBIE
CBe/IeHUS U 0POPMIISIS X B BUJIE TE3UCOB, KOHCIIEKTOB, CHCTEMaTH3UPOBATh HH(POPMAIIUIO B BHJIE
3aI10JHeHUs TaOJIMLl, COCTaBJIEHUs cxeM. BaKHO HayuuThCsl BBIAETATH [VIABHBIE MBICIIH B JIEKIIUH
npenogaBarenss JUOO B NUCbMEHHOM TEKCTE; aHaJIM3UPOBATH SIBICHUS; OIPENEISATh CBOIO
HO3MILIMIO K MOJIyYEHHBIM Ha 3aHATHUAX CBEICHHSIM, YETKO (POPMYIMPOBATH €€; apIr'yMEHTHPOBATh
CBOIO TOYKY 3pEHUSA: BBICKA3bIBATh OLICHOYHBIE CYKICHMS; OCYIIECTBIIATh CaMOAHAJIM3.
Heo6xonumMo yuuThCsl BiaieTh YCTHOM M NMUCBMEHHOW PEubl0; BECTU AMAJIOr; y4acTBOBaTh B
JMICKYCCHH, PAacKpbIBaTh COAEp)KaHUE H3ydaeMoil NpoOJIeMbl B MOHOJIOTMYECKOH pedn;
BBICTYIIAaTh C COOOLIEHUSMU U JTOKJIAZAMU.

Koncnekr gexknuu. CMbICT IPUCYTCTBUS CTYJE€HTA HA JEKIUHU 3aKJIIOYAET BO BKIIIOUEHUU
€ro B aKTHBHBIN MPOLECC CIYIIAHUS, IOHUMAaHU U OCMBICIICHHs MaTepuasa, IOArOTOBICHHOTO
npenojaBaresneM. JTOMY CIOCOOCTBYET KOHCIEKTHMBHAs 3alKCh MOJIYYeHHOW MH(pOpMaluu, ¢
MIOMOILBI0 KOTOPOM B JalbHENIIIEM MOYKHO BOCCTAHOBUTH OCHOBHOE COZEP’KaHUE IIPOCIYILIAHHON
JIEKIIH.

ITpocMOTpeTH CBOM 3alMCH 11OCIIE OKOHYAHUSA JIEKIUH. [loguepKHUTE U OTMETHTE pa3HBIMU
BeTaMu (Quiomacrepa BakKHbIe MOMEHTHI B 3alHcsIX. BHecuTe HE0OXOIUMBIE JOIOJIHEHUS.
OTtBeThTE Ha BOIIPOCHI

Meroanyeckue yKa3aHusl MO BbINOJHEHHIO NMPAKTHYECKOI0 3aJaHUS PEKOMEHAYETCS
CJIeZIOBaTh CJelyloleMy o0IIeMy alropuTMy:

1. [TpopaGoTaTh KOHCHEKT JIEKIIMM Ha MPEAMET BbISBICHUS HEMOHSITHBIX MOMEHTOB
TE-MBI.

2. B cnyuyae HanuuMsi HEMOHATHBIX MOMEHTOB C(POPMYIHUPOBATH BOIPOCHI.

3. HalitTh ¥® HM3y4uThb [ONOJHUTEIBHBIA MaTepHall IO TEME, HCIOIb3Yys
PEKOMEHI0BaHHYIO JINTEPATYPY U JIEKTPOHHBIE pecypchl yueOHbIX mocoOuit B cetu HTepHeET.

4. OTBeTUTH Ha BO3HUKILINE B XOJ€ U3yYEHHS TEMbI BOIIPOCHI.

S. BeInncats TpakTOBKM OCHOBHBIX IOHATHM, 3aKOHOB, IPUHIMUIIOB U T.II. 110 TEME
JIEKLIVH.

6. Pemuts 3agaun

IHoaroroBka K TeCTUPOBAHUIO

IIo Tumy Bce 3amaHusl TecTa JAENATCA Ha 3aKPBITBIE W OTKPBITHIE. 3aKPBITBIM BOIPOC
NoJpa3yMeBaeT BHIOOp MPaBHIIBHOTO BapHaHTa OTBETa U3 HECKOJBKUX MPEAJIOKEHHBIX (Kak
PaBWJIO, TaKUX BapHaHTOB 4YeTbipe). OTKPBITHIH BONPOC HE HMEET BAapUAHTOB OTBETA,
HaroOMHUHas, TAKUM 00pa3oM, OOBIYHBIN BONPOC U3 MUCHBMEHHOW KOHTPOJIBHON paboThl. bomnbias
YacTh TE€CTOBBIX 3aJaHUM Yallle BCErO OTHOCUTCS MMEHHO K 3aKphITOMYy TUIy. Bpemenu Ha ux
BBITIOJIHEHHE, KaK HETPYIHO JIOTaJaThCsl, TpeOyeTCcsl MEHbIIe, YeM Ha 3a/1aHusl OTKPBITOrO THUIIA
(HMYero He HaJ0 MHCATh, HY’KHO JIUIIb OTMETUTH YCIOBHBIM 3HAKOM BBIOpaHHBIN OTBET), HO U



OLIGHUBAIOTCSI OTBETHI HA 3TH BOIIPOCHI HE TaK BHICOKO, KAK OTBETHI HAa BOIIPOCHI OTKPBITOTO THIIA.

Bcro noaroroButenbHyo paboTy K IPOXO0KIEHHUIO TECTa MOKHO YCIOBHO pa3OUTh Ha /iBa
OCHOBHBIX HampasieHus. [lepBoe — 3710 u3ydenue y4eOHOro MaTepHaia Kak TaKOBOTO.

HEOO0X0MMO H3y4yaTh TEOPUIO M  TPEHUPOBATHCA B PELICHUM 3a7ad MU BBIIOJHEHUU
YIPa)KHEHUH.

JUis 3TOr0 MoHajno0sATCs CleUualbHble TPEHUPOBOUYHBIE 1MOCOOMS — y4eOHBIE TECThI C
yKa3aHHEM IPaBUIbHBIX OTBETOB.

3aKOHYMB IPOXOXKICHUE OJJHOI'O TPEHUPOBOYHOT'O TECTA, 0053aTEILHO OTMETUTH BOIIPOCHI,
Ha KOTOpbIE J1aHbl HENpPAaBWIbHBIE OTBETHl. Hy)XHO BBIMCATh HA OTAENBHBIM JIUCTOK TEMBI,
KOTOpbI€ BBbI3BAIN 3aTpydHEHHE. OT0 — ciabble MecTa. OTKpbIB y4yeOHUK, BHHUMATEIbHO
IPOLITYAUPOBATh COOTBETCTBYIOLIMI pa3jiel, MpopeIaTh BCE MpeAJaracMble 3a1auu, OTBETUTh
Ha BCE BOIIPOCHI B KOHIIE Kaxkaoro naparpaga. TosbKo Iocie 3TOro HyXHO NPUHMMATBCS 32
BBITNIOJIHEHHE CIIEYIOIIET0 TPEHUPOBOYHOI'O TECTA.

VYuamuecss caMHM 3aMeTAT IOJIOKUTENbHYI0 IuHamMHMKy. Kaxnaplii mociemyrommii Tect

JOJKEH MPUHOCUTH OOJIbILIE OYKOB, YEM MPEAbLTYIINH.

KaK TOJIbKO MOJy4aT TecT. BHawane HEoO0XO0AMMO BHMMATENIBHO MPOYHMTATh BOIPOCHI.
[Tonp3a OT TOTO NBOMHAS — BO — MEPBBIX, OYAET HACTPOIiKa HA MPEAMET, BO — BTOPBIX, MOKHO
OIpENIeNIUTh, B KAKUX 33JJaHHUSIX BOIPOCHI «II€peCceKaroTcs» (MHOr/Aa ObIBAaeT, YTO OAMH BOIPOC B
CKpPBITOH (pOpME COJIEPKHUT OTBET HA JPYTOi).

Heo0Xxo1uMo MBICIEHHO OTMETUTh BOINPOCHI, KOTOpbIE IOKA3aIMCh TPYIHBIMU HWIIH
BBI3BIBAIOT COMHEHHSA. MOXKHO 3amucaTh UX HOMepa Ha JINCTKE JIJIsl YepPHOBHKA.

Tenepsb cienyer NpUCTYIIUTh K OTBETaM, OTBEUasi Ha T€ BONPOCHI , B KOTOPBIX YBEpEHBI, HE
TpaTs Ha OOJyMBIBAaHHE KaXJOTO M3 HUX Oonbmie | MuHyTHL. Ecim 3TOro BpeMeHW MOKaxeTcs
HE/I0CTaTOYHO, YTOObI HAMTH MPaBUJIbHBIA OTBET, HYXKHO MPONYCTUTHh BOIPOC U JBUIAThCS
JlaJiplie.

I[Tpoiins Bech TeCT 40 KOHIIA, IPOITYCKas TPYAHbIE 3aJlaHMsl, 3aTeM HEOOXOMMO BEPHYThCS
K TMPONYIICHHBIM 33JaHusM. Termepb yke He TOpOIsiCh, He IMOATOHssA ce0s, a CHOKOWHO U
BHUMATEIbHO BIyMaThCsl B 3a/laHHBIA Bompoc. BO3MOXXHO, JIpyrue BBIOJHEHHbIE 3a/aHUS
MOJICKXKYT NpPaBUJIBHBIN OTBEeT. Ecim BpeMsi MO3BOJISET, HYKHO MPOAOIDKATh pabOTaTh HaJl
TECTOBBIMU 331aHUSAMHU

IMoaroroBka Kk 3a4eTy/3K3aMeHy:

[Tpu noaroroBke 0cob0oe BHUMaHME CIEAyeT 0OpaTUTh Ha CIIEIYIOLINE MOMEHTHI:

1. OdeHb MONE3HO COCTABIATH IUIAHBI KOHKPETHBIX TEM W JAEp)KaTh UX B yMe, a He
3a3yOpUBaTh BCIO TEMY IOJHOCTBIO «OT» M «J0». MOXHO Takke NpaKkTHUKOBAThH
HalMCcaHUe BOIIPOCOB B BHJ/I€ KPATKOT'0, TE3UCHOTO U3JI0KEHHS MaTepHraa.

2. OcHOBHasi TPYJHOCTb NPH W3YYEHUH TUCLHUIUIMHBI, Yalle BCEro BbI3BaHA TEM, YTO
A3bIK €CTECTBO3HAHUS HE MOXKET ObITh peaylHupoBaH (CBEIEH) K €CTECTBEHHOMY
A3bIKy. Bo BcskoM ciydae, aTa mpoueaypa UMeeT YETKO BBIPAXKEHHbIE IPEeNbl,
MepPEXOIUTh KOTOPBIC HElb3sl 0€3 pucka BnacTh B npodanaiuio. CHATh OCTPOTY ITOMH
po0JIeMbl IPU3BaH CI0BAPh TEPMUHOB B KOHIIE METOAMUYECKUX PEKOMEHIAIHH.

3. Ilpu wucnonmpzoBanmu MHTEpHET-pEeCypcOB HEOOXOIUMO IMOMHHTBH, YTO HE BCSAKAS
uHpOpMaLKs, CoAepKAIIAsCS B CETH, HOCUT HayUHBIH, KOHIIENITyalbHbBIN XapakTep U
3aciayxuBaeT noBepus. CrapailTech HCIONB30BAaTh T€ CANThl, B KOTOPBIX MPUBEACHbI
CBe/IeHUs 00 aBTOpeE, CBUETEILCTBYIOIIEE O €r0 KOMIIETEHTHOCTH B IaHHOM BOIIPOCE
(yuyeHast CTemeHb, YYEHOE 3BaHHE, MECTO pPaOOThl, JOHKHOCTh, HAIUYNE
OINyOJIMKOBAHHBIX HAYYHBIX paboT Mo JaHHO Mpobieme), TMO0 HayuHbIe CAUTHI.

Ilpumepnvie unoueudyanvnvle KOHMPOIbHbIE PAOOM b
1 xkypc (1 cemecTtp)

KonTpoubsnas padora Ne 1 «MexaHuKa. D1eKTPOMArHETH3M»
1. Touka aBmxercs B iockoctd XOY 1o 3akony: X=10coswt; y=10(1-sinwt). Haiitu nyTs,



NPOIIEHHBIN TEJIOM 3a 2C; YroJl MEXAy BEKTOpaMH CKOPOCTH V M YCKOpPEHHs &; TPAaeKTOPHUIO
nsrkenus y=f(X).

2. Ha rmaakoit HaKJIOHHOM MJIOCKOCTH, COCTaBJIstoIei yron o = 30°
C TOPU30HTOM, HaXOJUTCS KaTyIIKa C HUTKOW, CBOOOIHBIN KOHEIl KOTOPOit
YKpeIIEH, Kak IOKa3aHO Ha pucyHke. Macca karymku m = 200 r, eé
MOMEHT MHEPIIMH OTHOCHTEIIBHO cOOCTBeHHOM ocu | = 0,45 M2, panuyc
HAMOTAHHOTO CJIOSI HUTOK I = 3 cM. HaliTu yckopeHue ocH KaTyIIKH.

3. [InaTdopma ¢ meckom oO1ieit Mmaccoit M = 2 T CTOUT Ha penbcax GT
Ha TOPU30HTAIILHOM YYacCTKE NyTH. B Mecok nmonajgaer CHaps1 Maccoi m v
= 8 kr u 3acTpeBaet B HEM. [Ipenebperast TpeHHEM, ONPEENIUTh, C KAaKOH
CKOPOCTBIO OyneT ABHWraThcs Iutardopma, eciar B MOMEHT IOTaJlaHus M >
CKOpPOCTh CHapsizla L =450 m/c, a e€ HanpaBJIICHUE — CBEPXY BHU3 MO/l  Frrrirrriirrrirs e
o = 30° Kk TOpU30HTY.

4. Ha nByx O€CKOHEYHBIX MapaUIeIbHBIX TUIOCKOCTSIX PABHOMEPHO PaCIIPEACIICHBI 3aPsIIbI C
MOBEPXHOCTHBIMH IJIOTHOCTSAMH G1 HUG2.ONpefenuTs HanpsHKEHHOCTh JJIEKTPUYECKOrO MOJIS:
MEXIY TJIOCKOCTSIMU; BHE TutockocTel. [locTpouTs rpaduk m3MeHEeHHs] HANPSKEHHOCTH OIS
BJIOJIb JIMHUU, TIEPIICHANKYSIpHOH TutacTuHaMm. [IpuHsaTh 61=0, 6,=—20G, T1e 6=20uKn/M°.

5. JIa xonnencaropa aekTpoéMkocTaMu C1=3 MKD u Cy=6 Mk®D coeTMHEHBI MEX]Ty COOOI
u npucoeaunensl Kk 6arapee ¢ DJIC E=120 B. Onpeaenuts 3apsiipl KOHACHCATOPOB M PA3HOCTh
notrenuuanoB U u Uy mexxay ux oOkiagkaMu, eciii KOHIEHCATOPBl COeIUHEHBI: 1) mapasuienbHo,
2) nocnea0BaTeIbHO.

6. ITo 1ByM O€CKOHEYHO ATMHHBIM MPSAMBIM MapajuIeIbHBIM IPOBOAaM TeKyT TOKU |1=20A u
1,=30A B oaHOM HampaBieHuH. PaccrostHre Mexay nmpoBoaaMu =10 cM. BIUUCINTE HHAYKIINIO
B MaruuTHOrO MOJIs B TOUKE, yJAICHHON OT 000MX TMPOBOJIOB HA OJUHAKOBOE paccTosiHue I = 10
CM.

1 xypc (2 cemecTp)

KonrTposbnasi padora Ne 2 «Moaekynsipasi ¢gusnka u TepmoauHamuka. Onruka.
KBanToBasi, aToMHas U siiepHas pU3NKa)

1. Ilpu nHarpeBanuum v =] KMOIb  JABYXaTOMHOIO ra3a €ro TEpMOJUHAMHYECKAs
temneparypa ysenuuuBaercs or T1 1o Tp = 1,5 Ti. Halitu usmenenne AS »sHTponuu, eciu
HarpeBaHue MPOUCXOANT U30XOPHUUECKH.

2. OnpenenuTs IIMHY BOJIHBI CBETA, MMaJAI0ONIET0 Ha TU(PAKIIMOHHYIO PEIIETKY, Ha KaXK bl
MWLIUMETp KoTopoit HaHeceHo n=400 1mTpuxoB. CnekTp HaOmOnaeTcs Ha JKpaHe,
pacmoso)KeHHOM Ha paccTosiHuM =25 cm oT pemeTku. PaccrosiHue Ha SKpaHe MEXy TPETbUMU
MaKCHMyMaMH CJIEBA U CIIPaBa OT UEHTPaIbHOro AX=27,4 cM.

3. JIBa HUKOJIA PACIIOJIOKEHBI TAK, UTO YTOJI MEX]Ty UX IVIABHBIMU IIJIOCKOCTSMU COCTABIISIET
¢=60°. Bo ckoJbKO pa3 yMEHBIIUTCS HHTEHCUBHOCTh €CTECTBEHHOT'O CBETa lg MpH MpoX 0k 1eHUH
yepe3 06a Hukoisl. Koadduiment nornomeHus ceera B kaxaoM Hukose k=0,05.

4. ®otorpdext mpoucxoaut mox AeiictBueM uzydeHus ¢ A = 0,09mxm. Onpenenuts paboTy
BBIX0JIa IEKTPOHOB U3 METaljia, €Cliu (POTOTOK MpeKpalaeTcs Npu 3aAep>KUBaloIIel pa3HOCTH
norennuanos U, = 3,8B.

5. IIpu xakoii ckopocTi V 3JeKTpoHa ero JedpoiiaeBckas AJIMHA BOJIHBI OyAeT paBHa: 1)
650 HM, 2) 3 mm?

23
6. Onpenennurte SHEPTUIO CBA3M AJIA AJlpa aToMa 11 Na

Ilepeuens nabopamophvix padom

1 kypc (0 cemecTtp)

Ne 1 «IIpumMeHeHnE 3aKOHOB COXPaHEHHUS JJIsl ONPEIETICHUS] CKOPOCTH TOJIETa YN
Ne 24 «llynTHpOBaHNE MUJUITMAMIIEPMETPA»

1 xkypc (1 cemecrtp)



14 «Onpenenenue nokaszarens aauadarsl Mmetogom Kiemana u [Iezopmar
42 «OrmpeneneHre TIAaBHBIX KBAHTOBBIX YHCENI BO30YXICHHBIX COCTOSIHUH aToma
BOJIOPO/Ia

% %



Ipuio:xkenne 2

OIIeHO‘leIe cpeacrea Jisd MpoOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTrecranum

a) Ilnanm,

yeMmble pe3yJabTaThl 00y4eHHUsI H OLleHOYHbIe CPeJCTBA /1JIsl IPOBeAeHUs] IPOMEeKYTOYHOI aTTecTalllu:

Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUSA KOMIICTCHIIUN

OneHouyHble CpeacTBa

OIIK-3: Crioco6eH MpUMEeHSTh COOTBETCTBYIONIHMM (PU3UKO-MaTeMaTHYECKUH anmapar, METO/Ibl aHaJINu3a U MOJICITMPOBAHMSI, TEOPETHIECKOTO U
HKCIEPUMEHTAIBHOTO UCCIICAOBAHMS NIPH pelICHHH NPO(PECCHOHATBHBIX 3aa4

OIIK-3.1: Hcnonszyer METO/bI aHanusa u | Ilepeuens meopemuueckux 6onpocos K IK3ameHy
MOJEIIMPOBAHUS pu pewenuu | 1 kype (1 cemecTp)
npodeccnoHambHBIX 3anay, | 1. Kunemaruka nocrynatensHoro apmwkenusi. Cuctema otcuera. [lonstue
MOJCIIUPOBAHUU M TPOCKTUPOBAHHH | pAANyC-BEKTOPA, CPEIHEN M MTHOBEHHON CKOPOCTU U YCKOPEHHSI.
HYHEPrOCUCTEM 2. O6parHas 3a7a4a MeXxaHUKU. HaxoxxeHue nepeMenieHus Teia 1 npoIeHHOro MyTH.
OIIK-3.2: CriocobeH TpHUMEHATh cooTBeTcTBYromuii | HauaabHbie ycnoBus.

(U3HKO-MaTEeMaTHYECKU  amnmapar Ipu
TEOPETUYECKOM U DKCHEPUMEHTAIBHOM
HCCIEA0BaHUN B pEleHUH  3a1a4

SHEprocOepeKeHus

3. JIBUJKEHUE 110 OKPYKHOCTH. YTOJI IOBOPOTA, YIJIOBasi CKOPOCTh U YIIIOBOE YCKOPEHHUE.
CBs13b YIVIOBBIX U JIMHEWHBIX BEJIUYHMH.

4. KpuBonuseliHoe 1BrkeHue. TaHreHIMaabHOe U HOpMallbHOE ycKopeHue. [lonHoe
YCKOPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHUEM.

5. Ilonstue cunbl 1 Maccesl Tena. [Ipunnun cynepnosunuu. 3akoHsl HeroToHa.

6. Umnynbc Tena. OCHOBHOM 3aKOH TMHAMUKHU MOCTYNATEIbHOTO JIBUKEHUSI.
IIpuMeHeHre OCHOBHOTO 3aKOHA TUHAMUKHU.

7. MOMEHT UMIyJIbca U MOMEHT CUJIbl OTHOCUTENIbHO TOUKH. OCHOBHOE YpaBHEHNE
JUHAMHUKHU BPallaTEIbHOTO IBUKEHUS.

8. Bparenue BOKpyr HEMOABUKHOM ocu. MOMEHT MHEPIIMH MaTepUaTbHON TOUYKH U
TBEPAOTO TeJA.

9. Pacuer MoMeHTOB nHepuuu npocThix Ten. Teopema llTeitHepa.

10. 3akoHBI COXpaHEHMS B MEXaHUKE. 3aMKHYTasl CUCTEMA. 3aKOH COXPaHEHMsI UMITYJIbCa.
11. Mexanuueckas pabora. Kunetnueckas sHEprusi HOCTYNaTeIbHOTO JBUKECHHUSI.
TeopeMa 0 KHHETUYECKOU JHEPIUH.

12. 3ax0oHBI COXpaHEHMs IPU BpalaTEIbHOM JIBHKeHUH. KuHeTnueckas sHeprust
BpaIllaTEIbHOIO ABMKEHUS. 3aKOH COXPAaHEHHsI MOMEHTA UMITYJIbCA.

13. KoHcepBatuBHbIe cuiibl. [loTeHIIManbHas sHEprust. 3aKOH COXPaHEHUs TOJTHOU




Kon
WHJAKATOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUN

OneHouHble CpeaCTBa

MEXaHUYECKON IHEPTUU.

14. l'apmonnveckue Konedanusi. Y paBHeHUE TaApMOHUYECKHUX KOJIeOaHui. AMIITUTYAA,
YyacToTa U HavyalibHas (asa.

15. DHeprust TapMOHUYECKUX KoJieOanuii. MaTeMaTndecKuil M PU3NIECKU MasSTHUKH.
16. DnekTpocTaTuueckoe moJie. IIEKTPUUECKUM 3apsij U ero cBoiicTBa. 3akoH Kynona.
17. HanpsiK€HHOCTB 3JIEKTPOCTATUYECKOTO Touist. [IpuHuuMn cyneprno3uuu asis
JMCKPETHOT'O U HEMPEPBIBHOI'O PaCIpeNesICHUs 3apsiioB.

18. PaboTa 31€KTpOCTaTUUECKOI0 OIS 10 IEPEMELLIEHUIO 3apsaa. DHEPIus
B3auMoiecTBus 3apAn0B. [loTenuuan nosms.

19. I'eomeTpudeckoe onucanue deKTpuyeckoro mnos. Teopema ["aycca u Teopema o
LHUPKYJSIUU HAIPSKEHHOCTH 3JIEKTPOCTATHYECKOTO MOJIS.

20. Konpencatopsl. [TonsaTre 2meKTpoéMKocTH. EMKOCTB TII0CKOTO KOHAEHCATopA.

21. CoenuHeHrEe KOHJIEHCATOPOB. DHEPrus 3apsyKEeHHOIO0 KOHJIEHCATOPA.

22. IlocTostHHBIN NEKTPpUUYECKUN TOK. 3aKkoH OMa /i OAHOPOJIHOTO Y4acTKa IEIH.
Conpotusnenue. CoeIMHEHUE COMTPOTUBIICHUI.

23. CTopoHHHE CHIIBI. DJEKTPOIBIKYIIAs criia. 3akoH OMa Jyisi HEOJJTHOPOHOTO
y4acTKa UEeNu U JJI1 3aMKHYTOM LIeTH.

24. PazserBnennsbie 1ienu. [Ipasmna Kupxroda.

25. Pabora sanexTpudeckoro Toka. MomHocTs Toka. 3akoH Jlxoyns-JleHua.

26. Enunas npupojia 3J1eKTpU4ecKoro u MmaruutHoro nosei. Cuna Jlopenna. Cuia
Awmmnepa.

27. MaruuTHoOE 1oJie ABMKYyIerocs 3apsaa. [I[puHIun cyneprno3niuuyu MarHuTHBIX
nosieli. 3akoH buoCasapa.

28. I'eomeTpuuecKoe onucaHne MarHuTHOro nosist. [1oTok u nupkyasuus BeKTopa
MarHuTHOM UHAYKIIMH.

29. 3akoH anekTpoMaruuTHOM uHAYKIMN Dapanes. [Tpasuio Jlenna.

30. SBnenue camouHAYKIMH. HAYKTUBHOCTH. PacueT MHIYKTUBHOCTH OECKOHEYHOTO
COJIEHOUA. DHEPTUsi MArHUTHOTO MOJIA

1 xypc (2 cemecTp)

1. TepMoAMHAMHUYECKUHN U CTATUCTUYECKHM CITOCOOBI ONMKMCAaHUs MakpocucTeM. Moeinb




Kon
WHJAKATOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUN

OneHouHble CpeaCTBa

UJCAIBHOTO ra3a. Y paBHEHHE COCTOSIHUS UI€aIbHOIO rasa.

2. IlonsTue creneHei cBo00 6 MOJIEKYIbI. TeopeMa o paBHOpacIpeeeHUU YHEPT U 110
CTEIEHSM CBOOOIBI.

3. BHyTpeHHss Heprus Kak GyHKIHUS COCTOSHUS cucTeMbl. [lepBoe Havyano
TEPMOJUHAMUKHU.

4. Pabota kak ¢yHKIHS mporiecca. M3oxopuueckuii, N300apuieCcKuii U U30TePMUICCKUI
IIPOLIECCHI.

5. IloHsiTHE TETUIOEMKOCTH. TEII0EMKOCTh IMPU U30XOPUIECKOM H N300apUIECKOM
nponeccax. Iloctosnnas aguadaTsl. AguabaTHUecKui mpouecc.

6. Bropoe nHauano repmoannamuku. @opmynupoBku Knaysuyca n KenbBuHa.

7. Huxnngeckuit npouecc. KoapduiueHT none3Horo AeicTBrs TEMI0BON MaIIUHBI.
[uxn Kapno.

8. IIpoGiiema HEOOPATUMOCTH TEIJIOBBIX MPOLIECCOB. DHTPONHUS CUCTEMBI U €€ CBOUCTBA.
Teopema HepHcra.

9. OcHOBHBIE XapaKTEPUCTUKH IEKTPOMarHuTHOU BONHBI. [1Ikana anexkTpoMarHuTHBIX
BOJIH. OCOOEHHOCTH ONTUYECKOTO TMaNa30Ha.

10. Muatepdepennns cBeToBbix BosH. KorepentHocts. OmnbiT FOHTA.

11. Ontuueckas pasHOCTh X0Ja. Y CJIOBUSI MAaKCUMyMa U MUHUMYyMa IpU
UHTEpEPEHIIHH.

12. IutepdepeHnys B TOHKUX MIEHKAX.

13. SABnenue qudpaxuuu. Judpaxuus OpeHens Ha KpyriaoM oTBepcTur. 30HbI Dpenerns.
14. Mudpakuusa @paynrodepa Ha y3KOi NPSIMOIMHEHHON LIEIH.

15. IudpakunonHas pemeéTka.

16. EcrecTBeHHBIN U NOJISPU30BaHHbIN CBET. 3akoH Maitoca.

17. TennoBoe uznyuenue tena. 3akoH Crepana-bonbimana. 3akon cmenienust Buna.
I'mnoresa Ilnanka.

18. ®oroaddexr. 3akonsl CtoneroBa. Popmyna DUHIITEHHA.

19. ®otowns!. JlaBnenue ceeta. KopnyckymapHO-BOJHOBOM 1yalnu3M CBETA.

20. Paccestnue ¢potoHa Ha cBOOOAHOM 31ekTpoHe. Dopmyna KomnToHa.

21. BonHoBeIe cBolicTBa yactull. /[nrHa BosiHbI 1€ bpoinsa. DkcnepruMeHTaIbHbIE




Kon
WHJAKATOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUN

OneHouHble CpeaCTBa

MOJTBEPKIEHUS TUIIOTE3bI Je bpoiins.

22. Ilpunuun HeonpeaenaeHunoctu. CooTHoOIIEHNE HeotpenenenHocTei [ eizendepra.
OcoOeHHOCTH TIpoLiecca U3MEPEHUs B KBAHTOBOM MEXaHUKE.

23. Ilnanerapnasa mozens aroMa. [loctynaTtsl bopa. KBantoBanue snepruu
BOJIOPOJIONIO00HON CUCTEMBI.

24. 3myyeHne BOIOPOIOTIOA00HBIX crcTeM. CrieKTpajibHbIe CEPHH aTOMa BOJOPO/IA.
O6o6mennas Gopmyna banpmepa.

25. SIBnenue paguoakTuBHOCTU. OCHOBHOM 3aKOH PaJHOAKTUBHOIO pacmaja.
[Tocrosiunas pacnaga. [lepuos monypacnana.

26. CocraB 1 XapakTepUCTHUKU aTOMHOTO sijpa. KanenbHas monens. Pasmep spa.
27. Macca u Heprust CBsi3u aTOMHOTO si/ipa. 3aBUCUMOCTD yJI€TbHON YHEPTHUS CBS3U OT
MaccoBoro yucia. O6osouednast MoJieib sapa.

28. SlnepHble peakiuu. JHEPrus peakuuu. Peakuuu geneHus 1 cuHTesa saep.
Ilpumepnolii nepeyens npakmuueckux 3a0aHuil 014 IK3AMeHa

1 kypc (1 cemectp)

1.

- _ 2 T -
JIBukeHre MaTepuanbHON TOUKH 33JJaHO YpaBHEHHEM r(t) = (A+Bt)i+Ctj ,rae A=10

M, B=-5 m/c ?, C=10 m/c. Halitu nst MomenTa Bpemenu t=1 ¢ v(®), a(t) , BBIUHCJTUTD

MOAYJb CKOPOCTHU M , MOAYJNb YCKOPEHHS ‘a‘ , TaHTe€HLMAJbHOE YCKOpEHHe 2,
HOPMAaJIbHOE YCKOPEHHE 2n.

Koneco Bpamraercs ¢ 4acrorou n=5¢. ITon pelictBueM CHII TpPEHUS OHO
OCTaHOBWJIOCH 4Yepe3 At=Lwur . OQmpenenuTh yrioBoe yckopeHwe ¢ u uuciao N
000pOTOB, KOTOPOE CENIAET KOJIECO 3a ITO BPEM.

Bpycok Maccoil 2 Kr CKOJIb3UT IO TOPU30HTAIBHOW MOBEPXHOCTU MOJ JAECUCTBUEM
rpy3a maccoit 0,5 Kr, IpUKPEIVIEHHOTO K KOHIly HEpacTsSKUMOW HUTH, IEPEKUHYTON
yepes HenoABKHBIN 0510K. Koaddumment Tpenus 6pycka o nosepxuocts 0,1. Haiitu
YCKOPEHHE JBIKECHUS TeJa U CHITY HAaTsDKEHUS HUTH. MaccaMu 6J10Ka M HUTH, a TaK¥Ke
TpeHHeM B OJIOKe MpeHeOpeyb.

OnpeaenuTh MOMEHT HHEPIIMHA TOHKOTO OJHOPOIHOTO CTEPXHS IIHHHOM 1= 30 cM u
Maccoil M= 100 r OTHOCUTENILHO OCH, NEPIEHANKYJISIPHON CTEPKHIO U MPOXOIIIEH




Kon
WHJAKATOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUN

OneHouHble CpeaCTBa

yepes TOUKY, OTCTOSAIIYIO OT KOHIIa CTep>KHS Ha 1/3 ero IIuHbL.

[apuk mMaccoit m= 100 r ynai ¢ BeicoThl h=2,5 M Ha TOPU3OHTAIBHYIO TUIUTY, Macca
KOTOpPO MHOTO OOJibllle Macchl IIapuKa, U OTCKOUMI OT Hee BBepX. Cuutas yaap
a0COJIIOTHO YIPYTUM, ONPEACIUTh UMITYJILC P, OTYYEHHBIN MIUTOM.

BeprrkaabHO pacoioKeHHBIN 0THOPOHBIN CTepsKeHb MacChl M = 1 kr v jauHbI | = 1
M MOXET BpAIlaTbCsl BOKPYI CBOETO BEPXHETO KOHIA. B HIDKHUI KOHEI CTEpPXKHS
ornarna, 3acTpsiB, TOPU30HTAIBHO JieTeBIIas mynst Macckl M = 10 1, B pe3ynbpTaTe 4yero
CTEP>KEeHb OTKJIOHWJICS Ha yroi o = 15. Cuurass m<<M, HaliTH CKOPOCThH JIeTEBIIEH
yJu

Ornpenenutb HANPSKEHHOCTH AJEKTPOCTATHUECKOro 1mojis E B meHTpe kBaapara co
CTOPOHOHM a, ecnu B TPEX BEpIIMHAX KBaJpaTa HAXOASTCS OJAMHAKOBBIE TOYECUHBIE
3apsbl

ToHKast HUTb COTHYTA B MOJYOKPYKHOCTD U 3apsDKEHA TaK, YTO AJIEKTPUUECKUM 3apsi
PaBHOMEPHO pacupe/ieieH 1o ee JimHe. KakoB paanyc 3TOH MOIyOKpY>KHOCTH, €CIIU
U3BECTHO, YTO B LIEHTPE €€ KPUBHU3HBI HAMpsKeHHOCTH noig 10 kB/M, a moTenuuan
630 B.

Ha puc. €1=1,5 B, €2=3,7 B u conporuBneauns R1=10 Om, R2=20 Om u R=5,0 Om.
BHyTpeHHue conmpoTHBIEHUS HCTOYHUKOB NpeHeOpexumo mainbl. Onpenenure: 1)
3HaYeHHUE W HaIpaBJICHHE TOKA Yepe3 COMPOTUBJICHHE R; 2) TEMIoBYIO MOIIHOCT,
KOTOpasi BBIJICISICTCS HA cOpoTuBiieHU R.?

R,
€2
ACI—Q .
[ ]

L |
R

10. KakuM J0DKHO OBITH CONMPOTHBIICHHE R aiIekTpuveckod Ienu, n300paKeHHOW Ha




Kon
WHJAKATOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUN

OneHouHble CpeaCTBa

11.

12.

13.

14.

PHUCYHKE, YTOOBI TOK, TEKYIIUi 1o HeMy Obu1 paBeH 1=0,5 A, eciiu C=5 mx®, U=200
B, wacrora nepemenHoro toka v=100 I'n?

C R
i N

—® 7
Tok 1=100A Teder MO TOHKOMY IPOBOJIHHUKY, M30THYTOMY TaK, KaK IOKa3aHO Ha
pucynke. Haiitu unnykuuio B maruutHoro mosst B Touke O KOHTypa, €clid paanyc
n30rHyTOM yactu npooanuka R=0,1 M, a cropona kBaapata a=0,2 m

a

[To AByM mapajuleNbHBIM MPSIMBIM TPOBoAaM HHOW | = 1 M Kaxablid TeKyT
OJIMHAaKOBble TOKU. Paccrosame d wexay mnpoBomamu paBHo | cm. Toku
B3auMoieiicTBy0T ¢ cuitoit F =1 mH. Haiitu cury Toka | B mpoBogax

Karymika coctout uz N = 75 BuTKkoB 1 umeet conpotupiienue R=9 Om. MaruutHsii
MOTOK Yepe3 ee MonepevHoe ceuenne Mensetcs mo 3akony @ = kt , riae k= 1,2 mBo/c.
Omnpenenure: a) 3..C. MHAYKIWH, BO3HMKAIOUIYI0O B 3TOM KOHTYype; 0) cuiy
MHAYKIIMOHHOTO TOKAa; B) 3apsj], KOTOPbIN MPOTEYEeT MO KOHTYPY 3a IepBbie 9 c
WU3MEHEHUS NOJIS.

DneKkTpoH, yckopeHHbIl Hanpspkennem U=200 B, BieTaeT B 0JHOpOHOE MAarHUTHOE
nosie ¢ nHayknue B=0,7-10-4 Tn nmepneHAMKyaspHO CHIOBBIM JuHUAM. Haiitn
paanyc OKpYXHOCTH, [0 KOTOPOU ABHMKETCS 3JIEKTPOH B MarHUTHOM IOJIE€ U TEPUOJT
€ro BpalICHUs.




Kon
WHJAKATOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUN

OneHouHble CpeaCTBa

15. UaaykruBHOCTH L KaTymiku (6e3 cepaeunuka) pasHa 0,1 mI'H. [Ipu kakoii cuie Toka |

sueprust W marautHoro noJjst pasia 100 mx/[x

1 kypc (2 cemecTtp)

Onpenenutb cpelHee 3HAUECHUE MOJTHONM KMHETHYECKOM 3HEPTUU OJIHOM MOJIEKYJIbI
resusi, KUCIopoa 1 BoJssHOro napa npu temmneparype T=400K.

Bonopon maccoit m=100 r OblT H300apHO HArpPeT TaK, YTO OOBEM €ro YBEIUYMIICS B
n=3 paza, 3aTeM BOAOPOJ ObUI H30XOPHO OXJAXJIEH TaK, YTO €ro JaBJCHHE
YMEHbIINJIOCh B N=3 pa3a. HalilTu u3MeHeHue A S SHTPONUU B XOJE yKa3aHHBIX
MIPOLIECCOB.

Kakas paGora A coBepmiaercst mpu U30TEPMUUECKOM PACIIMPEHUH BOJOPOAA MAaCCON
m=5 r, B3aroro npu temneparype T=290 K, ecnu o0beM raza yBelIu4uBaeTCs B TPU
paza?

A30T HarpeBajcsi MpH MOCTOSHHOM JaBlieHUH. EMy ObLIO COOOIIEHO KOJIUYECTBO
terotel Q = 21 xJ[x. Onpenenuts padboTyA, KOTOPYIO COBEPIIWI IIPU 3TOM ra3, U
n3MeHeHue 4Uero BHyTpeHHEN SHEepruu.

UneanpHast TeroBass MammHa pabotaer mo 1ukiay Kapuo. Temmneparypa
terutootnatunka 11= 500 K, remneparypa temnonpuemuanka 1,= 250 K. Onpenenuts
tepmuueckuid  KITJI m nwmkima, a Takxke paboty Ajipabouero BemiecTBa Ipu
MU30TEPMHUUYECKOM PACIIMPEHUH, €CIAM INPU H30TEPMUYECKOM CXKATHUM COBEpIIEHA
pabora A, =70 IIx

PaccTossHue Mexny IByMs KOTepeHTHBIMH HCTOYHMKaMu cBeTa(A=0,5 MKM) paBHO
d=0,1 mm. PaccrosHue Mexay HHTep(GEPEHIMOHHBIMH MOJOCAMH Ha 3KpaHe B
cpenHedt yactu uHTepdepeHIIMOHHON KapTuHbl paBHO Ax=1,0 cM. Omnpenenutsb
paccTosiHue OT UCTOYHHUKOB /10 SKpaHa

I1;mockoBeInyKIas JMH3a BBITYKIOW CTOPOHOM JIEKUT HA CTEKJIIHHOW IUIACTUHKE. B
OTpaXKEHHOM CBETE C JUIMHOM BOJHBI A = 0,6 MKM HaOmroaercss uHTepdepeHIIMoHHas
kapTuHa. CuuTas, 4TO paanychl MHTEP(EPEHIIMOHHBIX KOJICIl [ MHOTO MEHbIIEe
paanyca KpUBU3HBI JIMH3bI R=1,2 M, onpeaenuTe: a) TOJLIMHY CJIOS BO3/AyXa TaM,
IJie BUAHO NepBoe cBeTI0e Kobio HeioToHA, 0) paauyc nepBoro Koyibla

Mexy IByMs IUIOCKONApauIeIbHBIMU CTEKJISHHBIMU IUIACTUHKAMH TOJIOKHIIU
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10.

11.

13.

14.
15.

16.

OYEHb  TOHKYK)  IPOBOJIOYKY,  PACHOJIOKEHHYH)  MapajuleJbHO  JIMHUU
CONPUKOCHOBEHMSI IJIACTUHOK U HaXOJAIIYIOCs Ha paccrossHuM L=75 mm ot Hee. B
OTPaXEHHOM CBET€ C JJIUHOW BOJHBI A=(0,5 MKM Ha BepXHEW IUIACTUHKE BUIHBI
uHTEeppEepeHIIMOHHbIE ToJockl. Ompenenure AUaMeTp TONEPEYHOTO CEUEHUS
IIPOBOJIOYKH, €CJIM HA NPOTsHKeHUUA = 30 MM HaCUMTBIBaeTCSI M = 16 CBETJIBIX M0JIOC
Ha mens mupunoit a = 0,05 MM nmagaer HOpMaabHO MOHOXPOMATHYECKUN CBET C
nuHOM BOoJHBI A = 0,6 MrM. OnpenenuTs yYroil ¢ MEXIy IepBOHAYAIbHBIM
HalpaBJI€HUEM IIy4yKa CBE€Ta M HANpaBJICHHEM HAa YETBEPTYI0 TEMHYIO
TU(GPaKIIUOHHYIO TIOJIOCY

JudpaxknuoHHas perieTka ycraHoBIIeHa Ha paccTosHuu 80 cM ot 3kpaHa. Ha pemierky
MaJaeT MOHOXPOMAaTUYECKH CBET ¢ 1MHOM BoJiHbI 0,65 MkM. Ha skpane paccrosiHue
MEXIy MakCUMyMaMu MEepBOro W BTOPOro nopsiika paBHO 5,2 cM. CKOJBKO BCEro
MaKCUMYMOB 00pa3yeT 3Ta nupakimoHHas penieTka?

Uepnoe tenmo Harpenu ot Ttemmepatypel 600K no 2400K. Bo ckosbko pa3
yBeJIMYMIAch O0I1ast TEIIOBAs SHEPrus, n3iyyaemas teiaoM? Ha ckosibko u3meHmiach
JUTMHA BOJIHBI, COOTBETCTBYIOIIAsl MAKCUMYMY SHEPIMU M3IYyYEHUS U CIIEKTPaJIbHBIN
COCTaB U3JIyuyeHus?

12. OnpenenuTh HAUMEHBIINH 3a1€P)KUBAIOIIHNI MOTEHIIUAT, HEOOXOIUMBIH TSI
MPEKPALLEHHUS SMUCCUU C TIOBEPXHOCTH (POTOKATOA, €CIIM OH OCBELIaeTCs
W3JIy4eHHUEM C IMHOM BOdHBI (0,4 MKM, a KpacHas rpaHMIla AJis MaTepuaia KaToia
paBHa 0,67 MM
[Tpu nBMXKEHHHM YaCTUIIBI BJIOJIb OCH X CKOPOCTh €€ MOXKET OBITh OIpeeleHa C

TOYHOCTHIO (0ommnoOKoi) 10 1 cm/c. HaliTu HeompeneneHHOCTh KOOPAUHATHI, €CIIU
qacTuIen sBisercs: 1) 3nekTpoH, 2) npobunka maccoii 0,1r

BbraucnuTh paguycel NEpBBIX TPEX OpOUT AJIEKTPOHA B aTOME BOJOpOAa

Haiitn HauOonplllyl0 M HAaMMEHBIIYIO JJIMHBI BOJH cepud llamena B cmekrtpe
U3Iy4eHus Bogopoja. CpaBHUTH MOITYYEHHBIE 3HAUEHUS C JUIMHAMM BOJIH BUJIMMOTO

U3JIy4EeHUS
192 r
[TepBoHauasibHasi Macca U30TONA UPUIUA '/ paBHA M = 5 T, mepuo nmoaypacmnaaa
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17.

18.

75 cyrok. Omnpenenure, CKOJIBKO siep pacnaaercs 3a 1 ceKyHIy B 3TOM IIpernapare.
CKoBKO aTOMOB 3TOro mpenapara octaHercss dyepe3 30 CyTOK M BO CKOJBKO pa3
U3MEHUTCS aKTUBHOCTb IIperapara 3a 3T0 Bpemsi?

B neHTpe cosHLa IPOTEKAET TEPMOsIEpHAs PeaKkLUs CUHTE3a Iellusl U3 BOJOPOJa, B
KOTOPO#i M3 4eThIpex MpPOTOHOB obpasyercs supo He! u nBa mosurpona. 3ammummire
9Ty peakiuio. Kakue emie 4acTuipl 00pa3yroTcs B HEi?

Kaxoe xomuaectBo U «BBIrOpaeT» 3a roa B sEPHOM PEAKTOPE C HIEKTPHUYECKOi
MotHocThio 1 I'BT 1 k.11, 38%? Cumrats, 4TO pacnaj saep ypaHa 1noj J1eHCTBUEM
TEIUIOBBIX ~HEHTPOHOB MNPHUBOAUT K O0Opa30BaHHIO M30TONOB KCeHOHa-141,
CTpOHLUA-92 U TpeX BTOPUUHBIX HEUTPOHOB.

OCHOBHBIMH OLICHOYHBIMH CPEACTBAMH IIJIAHUPYEMBIX PE3yJIbTaTOB O0yUYEHUS JaHHOTO
pazziena ciryxat JlabopaTopHbie pabOThl M HHAUBUAYAJIbHbBIE KOHTPOJIbHBIE paOOTHI
KaXKIOr0 CeMecTpa.

Ilpumepnulii nepeuens 60npocos u 3a0anuil o 1AOOPAMOPHBLIM padbomam

1 kypc (0 cemectp)

Ne 1 «[IpumeHeHNE 3aKOHOB COXPAHESHHMSI JIJISl ONIPEICIICHHSI CKOPOCTH TIOJIETA ITYJIH

1.

[TpuBeauTe NpuMeps! CUIL, JAIOIIMX Pa3HbIe BUJIbI IOTEHIMAIBbHON 3Heprun. Kakue u3
HUX MpPHUCYTCTBYIOT B JaHHON pabore? M300pa3ute cxemy SKCIepUMEHTATIbHOM
YCTAaHOBKM M YK&XKWT€ Ha HEH CWIIbI, ACUCTBYIOIIME HAa BCE TEJa, BXOIAIIUE B
CUCTEMY, B KaX/Iblil MOMEHT BPEMEHHU.

Kakue BenMUMHBI MMENM KHHETHUYECKas W TNOTEHIHUaJbHAs DJHEPIHUs CUCTEMBbI
«Iyna+MasTHUK» B pa3jMuHble MOMEHTHI onbiTa? [lpeacraBpre cxemy H3MEHEHUs
KMHETUYECKOW U IOTEHLUAIbHON YHEPTUH CUCTEMBI.

Jlnst KakuX MOMEHTOB BPEMEHHU B JIaHHOM JKCIEPHUMEHTE MOKHO MPUMEHSTh 3aKOH
COXpaHEHMsI MEXaHMYECKOM SHEPIHH, a JJI KaKMX Hesb3s U nouemy? Cxema.

JInst KakuX MOMEHTOB BPEMEHHU B JIaHHOM JKCHEPHMEHTE MOKHO MPUMEHSTh 3aKOH
COXpaHEHMsI UMITYJIbCA, a UIsl KAaKUX Heb3s U nouemy? Cxema

Hcnonb3ys 3aKOHBI COXpaHEHUs MOIY4YUTe (POPMYITy JUIs pacyeTra CKOpOCTHU TojeTa
NyJM B JJaHHOM pabore.

Kak npousBoautcs 06paboTka dKCepuMEHTAIbHBIX JAHHBIX B JAaHHOH pabote. Kak
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~own

~ow

OTIpe/IeNIIeTCS JTOBEPUTENbHBI HHTEPBAaJ CKOPOCTH U CpPEIHSsS KBaJpaTHUecKas
MOTPEIIHOCTh OTKJIOHEHUS MasiTHUKA?
Ne 24 «lllyHTHpOBaHME MIJLJIMAMIIEPMETPAY
Kakue mpubopsl NMpUMEHSUINCh B JAaHHOH paboTe i Ompeaeius MapameTpoB
MOCTOSIHHOTO TOKa?
Yro Takoe myHT? Kak paccuurarh €ro napamerpsi?
Kak ompenensiocs conpoTuBieHe MUJUTMAMIIEpPMETpa B 1IaHHOI paboTre?
[TponemMoHCcTpUpYiiTE BO3MOXKHOCTB IpuMeHeHus cpebl MicrosoftExcel (wim apyroit
cpenbl) A 00paboTKU AKCIIEPUMEHTATIbHBIX TaHHBIX.
1 xype (1 cemecTp)
Ne 14 «Onpenesienne nokasaress aguadarbl Merogom Kiemana u Jlezopmay
OO0BsicHUTE X0/ PIKCIIEPUMEHTA U PE3YJIbTATHI pacuera.
HazoBuTe mpoiiecchl, MPOUCXOASIIUE C Ta30M, B X0/Ie KCIIEpUMEHTa U H300pa3ute
uX rpaduuecKy.
3anuiuTe ypaBHEHHUs IS BbIBOAA (POPMYIIbI TOKA3aTess ainadarsl.
[TponemMoHcTpUpYiiTE BO3MOXKHOCTB IpuMeHeHus cpebl MicrosoftExcel (wim apyroit
cpenbl) A 00paboTKU IKCIIEPUMEHTATbHBIX TAHHBIX.
Kak B 1aHHO# paboTe MUHUMU3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIIbHBIX JaHHBIX?
Ne 42 «OnpenesieHue rJIaBHBIX KBAHTOBBIX YMces BO30YKICHHBIX COCTOSIHUIM

aToMa BOAOpoOaa»

1.

2.

[TosicHuTe YyCTpOWCTBO U MPUHLHUI PAOOTHI CIIEKTPOCKOIIA, UCTIONb3YEMOT0 B TaHHOH
pabote. Uto Ha3bpIBaeTCs rpa ynpoOBOYHBIM I'padukoM?

[Tonyuure hopMyny JUlsl ONPENSIMHUS TJIaBHBIX KBAHTOBBIX YMCEN BO30YXKIAEHHBIX
COCTOSTHUI aToMa BOJIOPO/ia U APYTUX BOJOPOIONOJOOHBIX aTOMOB
[TpoaeMoHCTpUpYITE BO3MOXKHOCTB TpuMeHeHust cpezbl MicrosoftExcel (wmm apyroit
cpebl) aiisi 00pabOTKH HKCTIEPUMEHTAIBHBIX JTAHHBIX




0) Iopsinoxk npoBeaeHNs MPOMEKYTOUHON aTTeCTAMM, MOKA3ATEH U KPUTEPUH OLIEHUBAHUS

IIpoMexyrounass arrecTanus MmO JgucHUIUIMHE «Du3KMKa» BKIIOYACT TEOPETHYCCKHE BOIPOCHL,
MO3BOJISIIONIME OIEHUTh YPOBEHb YCBOCHHS OOYYAIONIMMHUCS 3HAHWHA, W TNPAKTHYCCKUE 3aJ[aHus,
BBISBJISIFOIIME CTEIICHb C(HOPMUPOBAHHOCTH YMEHUH U BIIAJICHHIA, TPOBOIUTCS B hopMme 3k3ameHa (1kypc,
1, 2 cemecTtp).

DK3aMeH 110 JaHHOM JTUCLMILINHE IIPOBOJUTCA B yCTHOI\/'I (1)0pMe 110 3K3aMCHAIlMOHHBIM 6I/IJ'ICT3M, KaXK I
N3 KOTOPBIX BKIIHOYACT 2 TEOPETUYCCKUX BOIIPOCAa U OAHO IMMPAKTUYCCKOC 3a/TaHUC.

Ilokazamenu u Kpumepuu OueHu6anus IK3amena:

— Ha OICHKY «OTJH4HO» (5 OamioB) — oOydJalomuiicss JEeMOHCTPHUPYET BBICOKHI YpPOBEHb
c(hOpMUPOBAHHOCTH KOMIICTEHIIHI, BCECTOPOHHEE, CHUCTEMAaTHYeCKOe M TIyOOKOe 3HaHHE Y4eOHOro
MaTepuaina, CBOOOJHO BBITIOJNHACT MPAKTUYCCKUE 3aJIaHHs, CBOOOJIHO OMEPUPYET 3HAHUSMH, YMEHHSIMH,
MPUMEHSICT UX B CUTYAIVSIX TIOBBIIIICHHOM CIIOHOCTH.

— Ha OIEHKy «xopomo» (4 Oamma) — o0OyYarOImIUACS JEeMOHCTPUPYET CpPEeOHUN ypOBEHb
C(bOpMI/IpOBaHHOCTI/I KOMHCTCHHHP'I: OCHOBHBIC 3HaHU, YMCHUA OCBOCHBI, HO  JOO0IIYCKaroTCsA
HE3HAYNTEJIbHBIC OMMOKN, HETOYHOCTH, 3aTPyIHEHUS MTPY aHATUTHIECKUX OIepanusX, epeHoce 3HAaHUIH
u }/MGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluU.

— Ha OIICHKY «yHOBJIETBOPHUTEIbHO» (3 0amra) — 00yJaroImuicss JeMOHCTPUPYET OPOTOBBIN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHLIMH: B XOJE KOHTPOJBHBIX MEPONPHUSTHH JOMYCKAIOTCS OIIHOKH,
HpOSBIAETCS OTCYTCTBHE OTHEIBHBIX 3HAHWH, YMEHHWH, HABBIKOB, OOYYAIOIIUICS HCIBITHIBACT
3HAUUTENbHBIC 3aTPYJHEHHS TPH ONCPUPOBAHMU 3HAHMSAMH M YMEHHSMH IPH HX IEPEHOCE Ha HOBBIC
CHUTYaIUH.

— Ha OLICHKY «HEYT0BJIETBOPHUTEILHO» (2 Oaiia) — o0yJaronuiics IeMOHCTPUpYeT 3HaHus He 0osee 20%
TEOPETUIECKOT0 MaTepHaa, JOMyCKaeT CYIIeCTBCHHbIC OIMOKH, HE MOYKET IMOKa3aTh HHTEIEKTYaIbHbIE
HaBBIKH PEIICHHS TPOCTHIX 33/1a4.

— Ha OLIEHKY «HeyJA0BJIeTBOpUTeabHO» (1 6amr) — oOyvarouuiicss He MOKET [TOKa3aTh 3HAHHUA Ha YPOBHE
BOCIIPOM3BEICHUS U 0OBSICHEHUSI MHPOPMAIINH, HE MOXKET [I0Ka3aTh MHTEJUIEKTYalIbHbIE HABBIKH PELICHUS
MIPOCTHIX 3a/1ad.



