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Jluer akTyam3anuya padoyeii mporpaMmbl

PaGouas mporpamMma repecMoTpeHa, 06cyxk/eHa i o1o0pena 1 peammsamuy B 2021 - 2022
yueGHOM rojty Ha 3aceanuy Kadeaps: Pu3nuku

I[Tporoxon ot 15. 10. %gﬁﬁ. Ne 2
3aB. kapeapoi ~__——M.B. Apkymuc

Pa6ouasi mporpamMma TepecMoTpena, o6Cyrxk/iera u ofobpena Jutst peanusanuu B 2022 - 2023
yueOHOM rofy Ha 3aceqaHuy Kadenpsr OU3nKH

[Tporokon or _ 20 . Ne
3aB. kadeapoit M.B. Apkyiuc

PaGouast mporpaMma repecMoTpera, o6cyskaeHa i onobpena s peanusanuu B 2023 - 2024
yue6HOM rozy Ha 3acenanuu kadeappr Pusuku

[Tporokom oT __ 20 . Ne
3aB. xadeapoi M.B. Apkymuc

Pa6ouasi IporpaMma repecMoTpeHa, 06cyxk/eHa 1 o00peHa s peanmusauuu B 2024 - 2025
y4eGHOM To/ly Ha 3aceqaHuy Kadenpbl PU3NKA

[Iporokon oT __ 20 . Ne
3aB. kadenpoit M.B. Apkymuc




1 Iles1u ocBOEHUS TN CHMILTUHBI (MOYJ151)

Ienbto ocBoeHust nuctMIuIMHbl «®dusnka» sBisgercs GOpMHpPOBaHUE Y OO0yYarOIIUXCS
aJICKBAaTHOM COBPEMEHHOMY YPOBHIO 3HAaHUM HAy4YHOM KapTHUHblI MHpA, a TAKXKE PA3BUTHE
CHOCOOHOCTH IPUMEHSTh OCHOBHBIE TIOJOXKEHHUS, 3aKOHbl M METOJbl KJIACCHUUYECKOW H
COBPEMEHHOM (PU3MKHM M COOTBETCTBYIOUIMHA (PU3MKO-MaTeMaTHUYECKUI armapaT JUIsl perieHHs
TEOPETUYECKUX, IPUKIIAJHBIX U IPAKTUYECKUX 33]a4, BOZHUKAIOUIUX B X0/€ NPO(eCcCHOHATBHOM
JIeATEIbHOCTH.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Huctummuaa Ousnka BXOAUT B 0053aTENbYI0 YacTh y4eOHOTO TUTaHa 00pa30oBaTeIbHOM
MIPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUEHUS TUCIUILINH/ MPAKTUK:

Odusnka, Marematuka, Xumusas wu  HMHbopmatuka B o0beME  CpeaHEH
0011100pa30BaTEIILHON IIKOJIBI.

3Hanus (YMEHUS, BIaJICHUS), TOTYICHHBIC TTPH M3yYECHUW JAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

MaremaTuka

Xumust

be3onacHoCTh JKU3HENEATENBHOCTH

Metponorus

TeopeTnyeckas MexaHUKa

TeopeTrnueckne OCHOBBI JIEKTPOTEXHUKU

MarepuanoBeieHHE U TEXHOJIOTHSI KOHCTPYKLIMOHHBIX MaTEPUAJIOB

OO6mast sHEpreTUKa

[Ipuknagnas MmexaHuka

DNeKTpOIHEPreTHKa

DneKTpUYeCcKre MallluHBbI

3 Komnerenuun odyyaromierocs, (popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILUINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThI 00y4eHHs

B pesynpraTe OCBOEHMSI JUCHMIUIMHBI (MOayis) «Du3uka» o0ydaromuiics TOJKeH
o01aaTh CIeAyIOIUMU KOMIETEHIMSMMU:

KO,[[ HHJAUKATOpa I/IH,Z[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

OIIK-3 CrniocoGeH MpUMEHSTh COOTBETCTBYIOMIMNA (PH3UKO-MATEeMaTHUYECKUN armapaT, METOJIbI
aHaIM3a U MOJEIUPOBAHUSA, TEOPETUUECKOTO M OKCIIEPUMEHTAIBHOTO MCCIEN0BAaHUSA IIPU
pelieHuu npodeccruoHalbHbIX 3a7au

OIIK-3.1 Hcnons3yer MeTOApl aHanu3a W MOJEIUPOBAHUS IPU  PELICHHUH
npoeCCHOHANBHBIX 33734, MOJCIUPOBAaHMM M  IPOEKTHUPOBAHUHU
HYHEPrOCUCTEM

OIIK-3.2 Cnoco0eH TOpUMEHATh COOTBETCTBYIOIIMKA  (PU3MKO-MaTeMaTHUECKHit
anmapar IpUd TEOPETHYECKOM U DKCIEPUMEHTAIBHOM HCCIECIOBAHUM B
PELICHUH 33124 YHEProCOEpEKEHHUSI




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUILINHBI (MOAYJIS)
OO0mmas TpyJA0eMKOCTh JUCIUIUIMHBI cocTaBisieT 11 3adyeTHnix eqununl 396 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 23,8 akaj. 4acoB:
— aynutopHas — 18 akaj. 4acos;
— BHeayIuTopHas — 5,8 akaJ1. 4acos;

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

— B (hopMe MpakTU4IecKoi moarororku — 0 akaj. 4yac;,
— MOJrOTOBKA K sKk3ameny — 17,4 akan. gac

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHast ) s
KOHTaKTHas paboTta E 3 dopma TEKyIIEero
=
B aKaJl. 4acax (5 Bu KOHTPOJIS
Paznen/ tema 2 (B axaj. uacax) E B A y p Kon
> & © | caMOCTOSATENbHOM | yCIeBaeMOCTH U
JIACIMTUTHHBI =z [ . | xommeTeHIHH
Q & padoThI IIPOMEKYTOYHOM
na6. | mpakr. | € & ATTeC AL
Jlek. < < 11
3aH. 3aH. | QO =
1. MexaHuka
IMpopaboTka
nexui, pemenue | UaanBuayansHas
11 Kunemartunka WHIUBUAYATbHBIX 3ajaua ,
OIIK-3.1,
MOCTYMAaTEIbHOTO u 0,2 0,2/0,21| 16 |3amay, HOArOTOBKAa|  KOJJIOKBUYM, OIK-3.2
BpamaTeJIbHOI'0 ABUKCHUS K KOJUIOKBUYMY U KOHTpPOJIbHasA '
KOHTPOJIBHON paboTa
pabore
IMpopaboTka
1 JICKLHH, pelieHne
HWHANBUAYAJIbHBIX
3ajad, MOJr0OTOBKa
K BBIIIOJIHEHUIO U I/IH)J,I/IBI/l)lyaJ'IbHaﬂ
1.2 Junamuka 06paboTka 3ajaya ,
OIIK-3.1,
MOCTYNaTEIbHOTO " 0,5 [1/0,411(0,4/0,411| 25 pe3yabTaToB KOJIJIOKBUYM, OITK-3.2
BPAIIaTeIbHOTO IBIKESHUS 7Ta00paTOPHBIX KOHTPOJIbHAS '
pabor, pabota
MOATOTOBKA K
KOJUIOKBUYMY U
KOHTPOJIbHOU
pabore




ITpopaboTka
TEKIUH, penienne
WHUBUAYaIbHBIX

MOATOTOBKA K
KOJUIOKBUYMY H
KOHTPOJIbHOU
pabore

3amad, moarotoska| MHanBunyansHas
K BBITIOJIHCHUIO U 3ajaya ,
1.3 3akoHBI COXpaHEHHS B 0 obpatorka KOIUTOKBHYM, OIIK-3.1,
MCXAHIKE 4 11/0,41(0,2/0,211| 25 pe3yJbTaToB KOHTPOJIbHAS OIK-3.2
1abopaTopHBIX paborta,
pabor, nabopaTopHas
MOJITOTOBKA K pabora Ne 1
KOJUIOKBUYMY H
KOHTPOJIBHON
pabote
ITpopaboTka
JIEKIUH, pelieHne
WHIUBUAYaIbHBIX
3a1a4, MOJrOTOBKa
K BBITIOJIHEHUIO U | MHIuBHayanpHAs
14 MexaHudeckue 0.2 02/0ml 16 obpaorka 3anata OIlK-3.1,
KOJICOAHUS M BOJIHBI ' e PE3YIIbTaTOB KOIUTOKBHYM, OIlK-3.2
1a00paToOpHBIX KOHTPOJIbHAS
pabor, pabora
MOJTOTOBKA K
KOJUIOKBUYMY H
KOHTPOJIbHOU
pabote
Hroro no pazneny 1,3 [2/0,8U| 1/11 82
2. DNEKTPUYECTBO H MAarHETH3M
[IpopaboTka
nekuui, pemenue | UaauBuayansHas
2.1 DIEKTPOCTATHIECKOE A ajata, OIIK-3.1,
Hone 0,5 0,2/0,2U| 16 |3amay, HOArOTOBKAa|  KOJJIOKBUYM, OIK-3.2
K KOJUIOKBUYMY H KOHTPOJIbHAS
KOHTPOJILHOH pabora
pabore
[IpopaboTka
1 JIEKIUH, pelieHne
WHIUBHAYaIbHBIX
3aja4, MOJrOTOBKa
K BBITIOJTHEHUIO U | MHIuBHoyambHAS
2.2 DIIEKTPOCTATHIECKOE o6paGoria 3ajlata , OIIK-3.1,
HoJe B BeMeCTEe 0,2 0,2/0,21| 15 pe3yibTaToB KOJIJIOKBUYM, OITK-3.2
nabopaTopHBIX KOHTPOJIbHAS
paoor, pabota




ITpopaboTka
TEKIUH, penienne
WHUBUAYaIbHBIX

3amad, moarotoska| MHanBunyansHas
K BBITIOJIHCHUIO U 3ajaya ,
2.3 [ocrostHHBII obpatorka KOIUTOKBHYM, OIIK-3.1,
. 0,5 |2/1,21110,2/0,21| 10 pe3yJbTaToB KOHTPOJIbHAS
JNEKTPUICCKUN TOK OIlK-3.2
1abopaTopHBIX paborta,
pabor, naboparopHas
MOATOTOBKA K pabora Ne 28
KOJUIOKBUYMY H
KOHTPOJIbHOU
pabore
ITpopaboTka WNupuBunyanbHas
JIEKIUH, pelieHne 3ajada ,
24 MarautHoe TONE B VHIBHAYATBHBIX | - KOJLIOKBHYM, OIIK-3.1,
0,2 0,2/0,2U| 8 |3amay, HOAroTOBKa| KOHTpOJbHAsS
BaKyyMe€ U B BEILL[ECTBE OIlK-3.2
K KOJUIOKBUYMY H paboTa,
KOHTPOJIBHOM naboparopHas
pabote pabota Ne 28
ITpopaboTka
JIEKIUH, pelieHne
WHIUBUAYaIbHBIX
3aja4, moarotoBka| MHANBUIyaNbHAS
K BBITIOJIHEHUIO U 3amaya ,
25 DNIeKTpOMAarHuTHas obpatorka KOILTOKBHYM, OIlK-3.1,
0,2 0,2/0,21( 10 pe3yabTaToB KOHTPOJIbHAS
UHAYKIHS OIlK-3.2
1ab0paToOpHBIX paborta,
pabor, nmaboparopHast
MOJITOTOBKA K pabota Ne 28
KOJUIOKBUYMY H
KOHTPOJIbHOU
pabore
IMpopaboTka
JICKLHH, pelieHne
HUHIUBUAYATBHBIX
3amad, moaroroeka| MHanBUIyansHas
K BBITIOJIHCHHUIO U 3aj1aya ,
2.6 DIEKTPHUECKHE 06paboTka KOJIJIOKBUYM,
N OIIK-3.1,
KoJIeOaHUSI W  TIEPEMEHHBIH 0,2 0,2/0,21( 10 pe3ynbTaToB KOHTPOJIbHAS OITK-3.2
TOK nmabopaTOPHBIX pabora, '
paodor, n1abopaTopHas
MMOJIrOTOBKA K pabora Ne 28
KOJUTOKBUYMY H
KOHTPOJIbHOU
pabore
HWroro no pazneny 1,8 |2/1,21(1,2/1,21]| 69

3. MonekynspHas Qusnka

TEPMOJUHAMUKA

u




ITpopaboTka
TEKIUH, penienne
WHUBUAYaIbHBIX

3amad, moarotoBka| MHanBuyansHast
3.1 Craructuueckas Qpusnka K BBIITOJIHCHHIO 1 sajaTa,
" o0paboTka KOJIJIOKBUYM, OTIK-3.1,
0,2 0,2/0,21| 15 pe3yIbTaToB KOHTPOJIBHAS
MOJICKYJISIPHO-KHHETHYECKAS OIlK-3.2
1abopaTopHBIX paborta,
Teopus
pabor, nabopaTopHas
MOJITOTOBKA K pabota Ne 14
KOJUIOKBUYMY H
KOHTPOJIBHON
pabote
1
ITpopaboTka
JIEKIUH, pelieHne
WHIUBUAYaIbHBIX
3aj1a4, ToroToBKa| MHIuBHAyaIbHAS
K BBITIOJIHEHUIO U 3amaya ,
o0OpaboTka KOJIJIOKBUYM, OMNK-3.1
3.2 TepmouHaMuka 0,2 | 1/11 (0,2/0,21| 25 pe3yabTaToB KOHTPOJIbHAS OHK-SI 2’
1a00paToOpHBIX pabora, '
pabor, naboparopHast
MOJrOTOBKA K pabota Ne 14
KOJUIOKBUYMY H
KOHTPOJIbHOU
pabote
Wroro no pazaemy 04 | 1/11 [0,4/0,41] 40
4. BonHOBasi M KBaHTOBAsI ONITHKA
IMpopaboTka
JICKLHH, pelieHne
HWHANBUAYAJIbHBIX
3ajad, MOJr0OTOBKa
K BBIIIOJIHCHHUIO U I/IH)J,I/IBI/I}lyaJ'IbHaﬂ
4.1 DNeKTPOMarHUTHBIE 02 0201l 10 (égp aGorka 3anata, OITK-3.1,
BOJTHbL , ,2/0, pe3ysIbTaToB KOJUIOKBHYM, OIK-3.2
1ab0paToOpHBIX KOHTPOJIbHAS
pabor, pabora
HO/rOTOBKA K
KOJUIOKBUYMY H
KOHTPOJIbHOU
pabore
1
IMpopaboTka
JIEKLH, pelieHne
WHIANBUAYAJIbHBIX
3ajad, MOJrOTOBKa
K BBIIIOJIHCHHUIO U I/IH}II/IBI/I}IyaﬂbHaH
4.2 WNuTepdepenuus 1 0.2021l 10 (;fpa60TKa 3anand OIlK-3.1,
CBETOBBIX BOJIH T DE3YIILTATOR KOITIOKBHYM, OIIK-3.2
7Ta00paTOPHBIX KOHTPOJIbHAS
pabor, pabota

MOJITOTOBKA K
KOJJIOKBUYMY U
KOHTPOJIbHOU
pabore




ITpopaboTka
TEKIUH, penienne
WHUBUAYaIbHBIX
3ajad, MOAr0TOBKA

KOJUIOKBUYMY H
KOHTPOJIbHOU
pabore

K BBITIOJTHEHUIO U | MHIUBHoyaTbHAS
4.3 Judpakius CBETOBBIX 08 0.2/0.21| 273 (;Sp aGora sanata OIIK-3.1,
BOJIH , ,2/0, , pe3yJIbTaToOB KOJUIOKBHYM, OIK-3.2
71a00paTOPHBIX KOHTPOJIbHAS
pabor, paboTa
MOATOTOBKA K
KOJUIOKBUYMY H
KOHTPOJIbHOU
pabore
ITpopaboTka
JIEKIUH, pelieHne
WHIUBUAYaIbHBIX
3a1a4, MOJrOTOBKa
K BBITIOJIHEHUIO U | MHIuBHayanpHAs
o0OpaboTka 3aj1aya , OMNK-3.1
4.4 KBaHTOBasI ONTHKA 1 0,2/0,21| 30,4 pe3yabTaToB KOJIJIOKBUYM, OHK-SI 2’
1a00paToOpHBIX KOHTPOJIbHAS '
pabor, pabora
MOJITOTOBKA K
KOJUIOKBUYMY H
KOHTPOJIbHOU
pabote
HWroro no pazneny 3 0,8/0,8U| 77,7
5. KBaHTOBas1, aTOMHas U siiepHast
(dusnka
[IpopaboTka
nekuui, pemenue | UaauBuayansHas
WHIUBHAYaIbHBIX 3amaya , OIK-3.1
5.1 KBaHTOBasi MEXaHUKa 0,4 0,2/0,2U| 15 |3agmay, HOArOTOBKAa|  KOJJIOKBUYM, OITK-3 2’
K KOJUIOKBUYMY H KOHTPOJIbHAS
KOHTPOJILHOH pabora
pabore
IMpopaboTka
1 JICKLHH, pelieHne
WHIUBUAYATbHBIX
3amad, moarotoeka| MHAnBUIYyanpHas
K BBITTOJTHEHHIO U 3amayqa ,
o0OpaboTka KOJUIOKBUYM, OIK-3.1
5.2 ®uznka atoma 04 | 1/11 [0,2/0,21] 30 pe3yabTaToB KOHTPOJIbHAs Ol'IK-S. 2’
71a60paTOpHBIX pabora, '
pador, nabopaTopHas
MOATOTOBKA K pabora Ne 42




ITpopaboTka
TEKIUH, penienne
WHUBUAYaIbHBIX
3ajad, MOAr0TOBKA
K BBITIOJTHEHUIO U | MHIUBHoyaTbHAS
o0paboTka 3ajaya , OIK-3.1
5.3 Anepuas ¢puznka 0,5 0,2/0,21| 30 pe3yJbTaToB KOJUIOKBUYM, OHK-S. 2’
1abopaTopHBIX KOHTPOJIbHAS '
pabor, paboTa
MOATOTOBKA K
KOJUIOKBUYMY H
KOHTPOJIbHOU
pabore
Tpop aGOvTKa WnnusunyanbHas
JICKIIHIA,
5.4 Ousuka 3€MEHTapHBIX 3ajaya ,
MOATOTOBKA K OIIK-3.1,
YacTUI] H  COBPEMEHHAs 0,2 11,1 KOJIJIOKBUYM,
KOJJIOKBUYMY U OIlK-3.2
(usnyeckast KapTUHa MHUpPa . KOHTPOJTIbHAS
KOHTPOJIbHOU
pabora
pabote
Hroro no pazaeny 1,5 | 1/11 ]0,6/0,611| 86,1
Hroro 3a cemectp 8 6/41 | 4/41 |354,8 SK3aMeH
Wroro no aucuurninze 8 6/41 | 4/411 |354,8 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mponecce npenopaBanus aucuuiuinHbl «PU3MKa» NPUMEHSIOTCS TPaJAWIMOHHAS U
MOJTyJIbHO-KOMITETeHTHOCTHAS TEXHOJIOTHH.

Hcrionp3yroTes ClieAyroImue BUIbI JICKIHA:

BBOJIHAs JICKIMS — B Hadajle Kypca W B Hadaje KaxJO0ro cemectpa (BBOIHBIA OJOK B
COCTaBe JICKIINN);

JeKus-uH(pOpMaIHs — B 3TOH (hopMe U3IaraeTcsi OCHOBHAs YaCTh MaTepHaa;

0030pHas JNEKIHSA — B 3aKJIIOYUTEIFHON YacTH M3YYEHHs AWCIMIUIMHBI, MOCBSIIECHHOM
COBPEMEHHOM (PH3MUECKOW KapTHHE MHUpA, a TaKKe IpU CUCTeMaTH3aluu U 0000IIeHUU
OTAEJBHBIX Pa3/IeIIOB;

npoOJeMHas JIEKIUS — UCIOJIb3YeTCsl KaK 3JIEMEHT B COCTaBe JIKIMH, KOTJa Iepes
CTyZIEHTaMH CTaBUTCS HEKOTOpas MpodOiieMa M TpelylaraeTcs HaWTH MOAXOIbl U IYyTH K ee
PELICHHIO;

JEKIUA-KOH(PEPEHIUsI — HAyYHO-TIPAKTHYECKOE 3aHATHE C CHCTEMOH JIOKJIQJIOB Ha
3aJJaHHBIC TEMBI, TIOATOTOBICHHBIX CTY/ICHTaMH.

JEKUUSA-BU3YyaU3alusg — JIEKIUH C [PUMEHEHHEM (U3NYECKUX JIEMOHCTpAlUi C
OOBSICHEHUEM TPOUCXOMAIINX SBICHUH, a TaKKe KOMITBIOTEPHBIX CHMYJSIUA W y4eOHBIX
(bUIBEMOB.

Bce BuBI TEKIUI IPOBOJATCS C UCTIOIB30BAaHUEM MYJIBTUMEIUHHOTO 000PYIOBAHHS.

B xoze mpakTHuecKux 3aHATHI, KpOME TPaJIUIIMOHHOTO OOBSICHEHHS IPENoIaBaTeIeM y
JIOCKH, HUCIOJIB3YETCs OIEpeKaroias caMOoCTOsTeNbHAs padoTa CTYJEHTOB, KOTJa UM 3apaHee
pa3laroTcs OTHENbHBIE 3aJayd, B KOTOPBIX OHHM JOJDKHBI Pa300paTbCsi CaMOCTOSITENBHO H
OOBSICHUT, WX pemieHue rpymme. Kpome Toro, mpakTUKyeTcs MpoOiieMHoe oOydeHwue,
pa3BHBAIOIIIEE MCCIIEIOBATEIICKUE HABBIKU CTYJACHTOB M MO3BOJIAIONIEE MM I10/1 PYKOBOJCTBOM
NPEero/IaBaTess HAlTH Iy TH PEIICHUS 3a/1a91 UITH TPOOIEeMBI.

CemMHHapCcKue 3aHATUS BKIIOYAIOT B ce0s Takue MeTOJbl OOydeHHus, Kak ydeOHas
JIMICKYCCHSI, B X0JIe KOTOPO# CTYACHTHI M3JIaraloT CBO€ MHEHHE M OOMEHHMBAIOTCS B3TJISIaMU Ha
npobeMy, IBpUCTHYECKas Oeceqa, CTUMYIUPYIOIIas KOJUIEKTUBHOE MBIIIICHHE M COBMECTHBIH
MOUCK OTBETa Ha c(hOpMyJIMPOBAHHBII BOIPOC MK 33/1a4y, a TaKKe MHIMBUAYyalIbHOE 00yUYeHue,
KOTJIa CTY/ICHTaM BBIJJAIOTCS 3aJJaHUS C YI€TOM MX WHMBHIyaTbHBIX 0COOCHHOCTEM.

[lpy mnpoBeneHUH Ta0OPATOPHBIX 3aHATHH MPAKTUKyeTcss pabora B komaHnme (2-4
YyeJioBeKa) U ucnonib3oBanue | T-MeTo10B 1y1st 00pabOTKHM pe3ybTaToB J1a00paTOPHBIX padoT.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATeJIbHO PadoThl 00yYaroIMXCst
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeAeHUs] IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecTedeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:
1. lemunuenko, B.. ®usuka : yueonuk / B.U. Jlemunuenko, U.B. Jlemuauenko. — 6-¢

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

https://znanium.com/read?id=292683 (nara oo6pamenus: 30.10.2020). — Pexxum poctyma: 1o
TTOJIITUCKE TIOATIACKE

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. IMasnos, C. B. O6mias ¢pusnka: coopuuk 3ama4 . yued. mocooue / C.B. I1asios, JI.A.
Ckunetposa ; 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. -
Texkcr : osnekrponnsni. - URL: https://znanium.com/read?id=329738 (mara oOpamicHus:
30.10.2020). — Pexxum goctyma: 1o MoAnucKe.

2. Kysuenos, C. 1. CrnpaBounuk mo ¢usuke : yued. mocodue / C. . Kysuenos, K. H.
Porosun. - Tomck : M3a-Bo Tomckoro momurex. yHuepcutera, 2014. - 220 c. - ISBN
978-5-4387-0443-0. - Tekcr : anekrponnsiii. - URL: https://znanium.com/read?id=159322 (nara
oopamenus: 30.10.2020). — PexxuM qocTyma: o moAIIuCKe.

B) MeToauyeckue ykazaHusi:

1. Mexanuka. MosnekyssipHast pu3HuKa U TEPMOJHHAMHKKA : Ta00paTOPHBIA mpakTukyM / E.
H. Acranos, 3. H. botaesa, JI. C. Jlomkenkosa u ap. ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1
snekrpon. omr. guck (CD-ROM). - 3Barn. ¢ turym.  o9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true (mara oOpamenus: 25.09.2020). - Makpoobdbekr. - Tekcr
AIIEKTPOHHBIN. - CBeaeHus noctynHsl Takke Ha CD-ROM.

3. CaBuenko, F0. 1. ITepemennslii TOK : 1abopatophsiii npaktukyMm / FO, M. CaBuenko, O.
H. BoctpoxnyroBa, H. U.Mumenesa ; MI'TY . - Marautoropck : MI'TY, 2018. - 1 snektpoH.
OIIT. JIICK (CD-ROM). - 3arin. 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, aT0Ma M aTOMHOTO sipa : yueOoHoe nocobue [ By3oB] / C. A.
Bbyrakos [u np.] ; Marauroropckuii roc. rexuuueckuit yu-T uM. I'. . HocoBa. - Marauroropck :
MI'TY um. I U. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ 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:

IIporpammHoe oGecnieueHue

Haunmenoanwue I10 Ne nororopa CpoKk JIeHCTBYS JIUIICH3UH
MS Windows 7
Professional (uyst J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (st H-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 Ne 135 ot 17.09.2007 Geccpouno
Professional
7Zip cB000JTHO pacnpoctpansemoe [10 0ECCPOYHO

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

Nudopmanmonnas cucrema - EnuHOe OKHO JOCTyma K URL: htto://window.edu.ru/
H(HOPMaIMOHHBIM pecypcam -y T

[MTouckoras cucrema Axkanemus Google (Google Scholar) |URL: https://scholar.google.ru/




Hanuonanenas MH(POPMALMOHHO-aHAIUTUYECKAs
cucreMa — POCCUICKUI MHIIEKC HAYYHOTO LIUTHUPOBAHUS

(PUHII)

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

DnexkTpoHHas 6a3a nmepuoanveckux miganuii East View

Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOe obecrieucHUe JUCHHUIIIMHBI BKJIIFOYACT:




VY4ueOHble ayqUTOpPUM JUIsI TPOBEACHUS 3aHATHH JEeKIMOHHOTO Tumna. OcHalieHue:
MynbTrMeauiiHBIE CpEICTBA XpPAaHEHHUS, [IEPeJauy U MPeICTaBIeHUs HHPOPMAaLUH.

VY4uebHas ayauTOpHs A MPOBEAEHUS J1abopaTopHBIX padoT: JlabopaTropusi MEeXaHUKH,
MOJEKYJISpHOH Qu3uku U TepmoauHaMmuku. OcHamenue: JlabopaTopHble YCTaHOBKH,
U3MEpPUTENbHBIEC IPUOOPHI 1J1s TPOBEACHUS J1a00paTOPHBIX padoT:

1. bannucTuueckue MasiTHUKH.

2. Mastauk O6epOexa.

3. dusnueckuii MassTHUK.

4. Nocka l'anbTOHA.

5. JJaboparopHasi ycTaHOBKa JUJIsl UCCIIEOBAHUS paclpe-IeJIeHUs] TEPMOAIIEKTPOHOB 110
MOJTYJIIO UX CKOPOCTH.

6. JlaGopaTopHas ycTaHOBKa IJIf ONpEAETeHUs IOKa3zaTeled aauadbarel Yy METOJIOM
Knemana u /Ie3opma.

7. JJabopaTopHasi ycTaHOBKa Ui POBEPKU 3aKOHA BO3pPACTaHUsS SHTPOIMHU B IpoLEcce
¢ Qy3un ra30B Ha MOJIENU MTEPEMEIINBAaHUS IAPOB.

8.JJaboparopHas ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pAacTaHMs SHTPOIIUM B IIpoLECcCe
TEIUIO00MEHA.

9.VcranoBka mjaGopaTopHas Ml M3y4EHUs 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka JsaboparopHas Ui HCCIIEIOBAaHUS TEIUIOEMKOCTH TBEpPAOro Tena
"M®-TET-M".

11. VYcranoBka naGopaTopHas Ul ONpeAeieHHUs YHUBEpPCAJbHOW ra30BOM IOCTOSHHON
"M®-OI'TI-M".

12.Ctenp 1abopaTOpHBIiA ra30BbIE MTPOLIECCHI.

13. MepuTenbHbBII HHCTPYMEHT.

VYuebHas aymuTtopus A mpoBeleHHs JabopaTopHbIX — pabor:  JlabGoparopus
anekTpudecTBa M onTuku. OcHaienue: JlaboparopHble yCTaHOBKH, U3MEpPUTENIbHbIE MPHUOOPHI
JUIs IPOBEJICHUS JTAOOPATOPHBIX paboT:

1.JIaGopaTopHasi ycTaHOBKA JUIsl HCCIIEJOBAHUS DIIEKTPOCTATUIECKOTO OIS C IIOMOIIIBIO
OJIMHAPHOTO 30H/a.

2. YcTaHOBKa JUTS ITYHTUPOBAHHS MIJUTHAMIIEPMETPA.

3. YcranoBka 1abopaTopHas 11 OnpeieNeHHst ”HIYKTUBHOCTH COJICHOM1a U MAarHUTHOM
IPOHHIIAEMOCTH.

4. YcraHoBKa JabopaTopHasi A M3ydeHHsl Pe30HaHCa HaIpsDKEHUH M onpeaesieHus
WUHIYKTHBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3y4EeHHUs JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TU(GPaKIUOHHOMN PEIIETKH.

6. JlabopaTopHass yCTaHOBKa JUIsl OINpENeNIeHHUs] pajuyca KPUBU3HBI JMH3BI U JUTMHBI
CBETOBOM BOJIHBI C TOMOMIBIO Kouer] HproToHa.

7. JlabopaTopHasi yCTaHOBKa JUIsl ONpPEAETICHUs KOHIIEHTPALMM PacTBOPOB caxapa U
MTOCTOSIHHOW BpAIllCHMUS.

8. UcTOYHMKM IUTAaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocreit Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Maras3un uaayktuBaocteit Time Electronics 1053.

12. Marasusns! conpotusienuii P-33.

13. Mynstumerps! nudpossie MAS-838.

14. Mynstumetpst APPA 106,203,205.

15. Ocummnorpad nByxkananeubiii GOS-620 FG.

16. ITonapumerp CM.

17.MepuTenbHbI HHCTPYMEHT.

VYuebHas aynuropus Ais NpoBeaeHHs JabopaTopHbIx paboT: Jlabopatopus aTtoma,
TRennmoro tena. snna. OcHamenwue: JIabonaToOnHKIE VCTAHORKNA. MIMENUTETRHKIE TTNUOONKI TS



IpOBeIeHUS J1a00paTOPHBIX padoT:

1.JIaboparopnas ycranoBka aiis "M3ydenus BHemHero Gotodddexra".

2. YcTaHoOBKa JUIsl U3Yy4YCHHs CIIEKTpa aTOMa BOAOPOJA WU OMpEIeSICHHs] MOCTOSHHON
Pun6epra.

3. YcranoBka nabopaTopHas 17 OTIpeieIeHus MOTEeHIMalia BO30Y K ICHHS Ta3a.

4. YcTraHOBKa AJIs ONpeIeNIeHUs ATUHBI Tpo0Oera 4acTull B BO3yXeE.

5. M3mepurens ckopoctu cuera YM2-2.

6. Monoxpomaropsl MYM-1.

7. Mynstumetps APPA 205, 207.

8. Ocimmtorpad nyxkanansHbi GOS-620 FG.

9. MepuTenbHbI HHCTPYMEHT.

VY4eOHble ayauTOpuM [UIsl TPOBEACHMS] MPAKTUYECKUX 3aHATUHM, TPYNIOBBIX U
WHIVBUAYAIBHBIX KOHCYJIBTAIMM, TEKYIIEr0 KOHTPOJISI W TPOMEXKYTOYHOM aTTECTAIlUU.
OcHamienue: MHTepakTUBHAs AOCKA, IPOEKTOP. Jlocka, MyJIbTUMEIUUHBIN IPOEKTOP, SKPaH.

[Tomernenust st caMoCTOATENBHOM padoThl oOyuatomuxcs. OcHamenue: [lepconababie
komibioTephl ¢ maketom MS Office, ¢ BeixomoM B MHTEpHET M C AOCTYIIOM B 3JIEKTPOHHYIO
nH(pOPMaAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCHUTETA.

[Tomemenne s xpaHeHus U HpoduiIakTUYeckoro oOCITyKUBaHUS y4eOHOTO
obopynoBanusa. OcHamenne: CTemnaxu s XpaHeHUsT yueOHO-METOUYECKON TOKYMEHTAIUH,
CTeJIAXKU U ceddbl NI XpaHeHUs ydeOHOro oOOpyHOBaHUS, MHCTPYMEHTHI ISl PEMOHTA
000py10BaHUs.



IIpniaoxenne 1. YdeOHo-MeToamyeckoe o0ecrevyeHHEe CaMOCTOATEJbHOH pPadoThI
o0y4aromuxcs

[To muctunnunae «®dusuka» MpeayCMOTpPEHAa BHEAYIUTOPHAs CaMOCTOATENbHas paboTta
oOydJaronuxcs.

Breayauropnas camocTositenpHas paboTa oOydaromuxcsi BKIOYaeT B ce0s: mpopaboTKy
JIEKIIMOHHOTO MaTepuaia, M3yueHUe JIMTEpaTypbl 1O COOTBETCTBYIOLIEMY pa3zelly; pelleHue
WH/IMBUYAIbHBIX KOHTPOJBHBIX PabOT, MOATOTOBKY K BBIMOJHEHHUIO Ja0OpaTOpHBIX padoT,
MOJIFOTOBKY K OTYETY 1O Jab0opaTOpHbIM paboTam.

Ilpumepnvie unousudyanvbHvie KOHMPOIbHBLE PAOOMbBL

1 kypc (1 cemecTp)

KontpoabsHast padora Ne 1 «KMexaHuka. JJIeKTPOMarHeTU3M»

1. Touka aBmwkercs B miockoctr XOY 1o 3akony: X=10coswt; y=10(1-sinwt). Haiitu nyTs,
HpPOIIEHHBIN TEJIOM 3a 2C; YroJl MEXAY BEKTOpaMH CKOpOoCcTH V M YCKOpEHHs &; TPAaeKTOPHIO
nprkenus y=Ff(x).

2. Ha rmagxoil HakJIOHHOM IJIOCKOCTH, cocTaBisitomeit yron o = 30°
C TOPU30HTOM, HAXOJUTCS KaTyIIKa C HUTKOM, CBOOOIHBIN KOHEL[ KOTOPOii
YKpeII€H, Kak IOKa3aHO Ha pucyHke. Macca karymku m = 200 r, eé
MOMCHT MHEpPLMH OTHOCHTENBHO COOCTBeHHOM ocl | = 0,45 r-M°, pamnyc
HAaMOTAHHOTO CJIOSl HUTOK I = 3 cM. HaliTu yckopeHue ocu KaTyIIKH.

3. ITmaropma ¢ meckom obmIel Mmaccoid M =2 T CTOUT Ha pestbcax GT
Ha TOPU30HTAIBHOM y4YacTKe MyTH. B mecok momanaeTr cHapsia Maccoi m v
= 8 xr u 3acTpeBaeT B HEM. [IpeHeOperas TpeHnem, onpeaeanuThb, ¢ Kakou
CKOPOCTBIO OyneT ABHrathcs Iuiardopma, ecia B MOMEHT IOMaJlaHus M —T>
CKOpOCThb cHapsiia L =450 m/c, a e€ HanpaBIEHUE — CBEPXY BHU3 O]l T e i s
o = 30° k TOpU30HTY.

4. Ha nByx O€CKOHEUHBIX MMapauleIbHbIX INIOCKOCTIX PABHOMEPHO pacpeeIeHbl 3apsiibl C
MOBEPXHOCTHBIMHU TUIOTHOCTSIMU G1 M G2.OmpenenuTs HanpsHyKeHHOCTh JIEKTPUYECKOTO TTOJIS:
MEXIy TUIOCKOCTSIMH; BHE TuIocKocTel. [locTponTth rpaduk m3MeHEeHHs HamnpsHKEHHOCTH OIS
BJIOJTH JIMHKH, TIEPIICHMKYIAPHOI miacTiuHaM. [IpuasTh 61=6, 6,=—20, rae 6=20uKn/M’.

5. JIBa koHneHcaTopa 35eKTpoéMKocTIMHU C1=3 MKD u C,=6 MKkD coeTMHEHBI MKy COOOM
u npucoenuHensl k 6arapee ¢ D/1C E=120 B. OnpenenuTs 3apsibl KOHAEHCATOPOB U Pa3HOCTh
noteHmanos Uy u Uy Mmexxny ux 0oOKIaKaMu, €CJIM KOHJIEHCATOPhl COCIMHEHBI: 1) mapajuieabHo,
2) mocne0BaTeNbHO.

6. [To 1ByM OeCKOHEYHO JITMHHBIM IPSIMBIM ITapaJUIeIbHBIM MTPOBOIaM TeKyT TOKH 11=20A u
1,=30A B ogHOM HampaBieHuu. Paccrosiane Mexy npoBogamu d=10 cM. BeIYUCIUTh HHAYKIUIO
B MarHuTHOTO MO B TOUYKE, YAaJICHHON OT 000X IPOBOJIOB HA OMHAKOBOE pacctosiHue I = 10
CM.

1 xypc (2 cemecTp)

KonTposbHas padora Ne 2 «MoaekyasipHasi ¢gusuka ¥ TepMoaMHamMuka. Onruka.
KBanToBas, aToMHasi U siiepHasi PU3NKa»

l. Ilpm nHarpeBammu v =1 KMOJb  JBYXaTOMHOIO ra3a €ro TEpMOJMHAMHYECKAs
temriepatypa yBenunuuBaercs ot Ti no Tp = 1,5 Ti. Haiitu usmenenne AS sHTponuu, eciau
HarpeBaHUe MPOUCXOIUT U30XOPHUUYECKH.

2. OmpenienuTh JUIMHY BOJHBI CBETA, MAAal0NIero Ha JUPPaKIMOHHYIO PEHIETKY, Ha KaXK bl
MUAJUTEMETP KoTopoi HaHeceHo n=400 mTpuxoB. CrhekTp HaOmOZaeTCs Ha JKpaHe,
pacIoo’)KEHHOM Ha paccTosHuu =25 cM oT pemeTku. PaccTosHue Ha sKpaHe MEXy TPETbUMU
MaKCUMyMaMH CJIEBA U CIPaBa OT HEHTPAIbHOro AX=27,4 cM.

3. JIBa HMKOJISI paCIOJIOKEHBI TaK, YTO YIOJl MEX/1Y UX TJIABHBIMU IUIOCKOCTSIMHU COCTAaBIISET
¢=60°. Bo ckoJIbKO pa3 yMEHBIIUTCS HHTEHCUBHOCTh €CTECTBEHHOTO CBETA lg P MPOX0XkKACHUH
yepe3 00a Hukoisa. Koaddurment nornomenus ceeta B kaxaom Hukose k=0,05.



4. ®otorddexT mpoucxoauT o neiicreuem nzydenus ¢ A = 0,09mxM. Onpenenuts paboTy
BBIXO/Ia AJIGKTPOHOB U3 METaJlIa, eclid (POTOTOK IMpeKpallaeTcs MpH 3a1ep KUBAtoOIIel pa3HOCTH
norenuanos U,= 3,8B.

5. Ilpu kakoit ckopoctr V 3JeKTpoHa ero AeOpoiIeBcKas JyIMHA BOJIHBI OyJeT paBHa: 1)
650 um, 2) 3 nm?

23 Na

6. Onpenenurte SHEPTHUIO CBSA3U VI Apa aToMa 1t

Ilepeuens nabopamopnvix pabom

1 kypc (0 cemecTp)

Ne 1 «IIpumeHeHE 3aKOHOB COXPAHEHMS ISl ONIPEIETIEHHUS CKOPOCTH I10JIETa ITYJIN»

No 28 «OmnpeneneHve MWHIAYKTUBHOCTH KATyIIKM M MAarHUTHOM MPOHUIIAEMOCTH
(beppOMarHUTHOTO TEIa»

2 Kypc
14 «Onpenenenue nokaszarens aguadarsl metooM Knemana u Jlesopmar»
42 «OmpeneneHue TIaBHBIX KBAHTOBBIX YHCEN BO30YXICHHBIX COCTOSHHM aroma
BOJIOpOZa»

% %



IMpuiaoxenne 2. OueHoOYHbIE CPEACTBA JJIS IPOBEIEHHUS POMEKYTOYHON aTTeCTAMHU

a) [lnaunn,

YeMbI€ PE3YJ/ILTATbI oﬁyqe}mﬂ H OLCHOYHLIC CpeaACTBA NJIsI IPOBCACHUS l'[pOMe)KyTO‘{H()ﬁ arrecranmmn.

Kon
WHJUKaTOpa

WNHnukaTop JOCTHKEHUS
KOMIIETEHIIUU

O1eHOYHEIE Cpe€acTBa

OIIK-3: CnocoGeH NpuMeHsITh COOTBETCTBYIOIIUI (PU3NKO-MaTeMaTHUECKUI annapaTt, MeTOAbl AaHAJIN32 U MO/IeJTUPOBAHUSA, TEOPETHYECKOT0
U DKCIIEPUMEHTAJIBLHOTO MCCJIeI0BAHUSI PU pellieHN U NpodeccHOHATbHBIX 3a/1a4

OIIK-3.1: Hcnonp3yer MeToApl aHanu3a U
MOJICTIUPOBAaHUS ~ NpPU  PEIICHUU
poheCCHOHATBHBIX 3ajad,
MOJICTTMPOBAHUH U IPOSKTUPOBAHUI
9HEProCUCTEM

OIIK-3.2: Crnocoben IPUMEHS T
COOTBETCTBYIOIINI
($u3MKO-MaTEMaTUYECKUN ~ armapaT
npu TEOPETUYECKOM u
HKCIIEPUMEHTATHHOM HCCIIEIOBAHUT
B peLeHnH 3amaq
sHEeprocOepeKeHus

Ilepeuens meopemuueckux 60npocos K IK3ameny

1 xypc (1 cemectp)

1. Kunemaruka nocrtynatesbHoro asmxenus. Cucrema orcuera. [lonstue paguyc-BekTopa,
CpeIHEN U MTHOBEHHOM CKOPOCTH U YCKOPEHHUS.

2. O6parHas 3ajaua MexaHuKku. HaxoxxeHue nepemeneHus Tejia u NpoilIeHHOro myTH.
HavanpHbie ycioBus.

3. JIBM>KEHHE IO OKPYXHOCTHU. YTOJI TOBOPOTA, YIJIOBasi CKOPOCTh U YIJI0BO€ yckopeHue. CBs3b
YIJIOBBIX U TMHEWHBIX BEJIUYHH.

4. KpuBonuHueinHoe nBmwkeHne. TaHreHnuaabHoe 1 HopMaiabHOe yeckopeHue. [lonHoe yckopenue.
YToi MeXay CKOPOCTBIO U YCKOPEHHUEM.

5. Ilonsarue cunbl 1 Macesl Tena. [punuun cynepnosunuu. 3akonsl Herotona.

6. Imnynbc Tenna. OCHOBHOM 3aKOH IMHAMUKH [TOCTYNATENIBHOTO ABMKEHUs. [[puMenenne
OCHOBHOT'O 3aKOHA TUHAMUKH.

7. MOMEHT UMITyJIbCa U MOMEHT CHJIBI OTHOCUTENBHO TOUKU. OCHOBHOE YpaBHEHHE JUHAMUKU
BpaIaTEIBHOTO JIBUKCHMUS.

8. BpaiieHue BOKpYr HEMOABM)KHON Oc. MOMEHT MHEpIIMU MAaT€pUAJIbHON TOUYKHU U TBEPAOIO
Tena.

9. Pacyer MOMEHTOB nHepUMH NMpocThIX Tenl. Teopema Llltelinepa.

10. 3aKOHBI COXpAaHEHUS B MEXaHUKE. 3aMKHYTasl CUCTEMA. 3aKOH COXPaHEHUs UMITYJIbCA.

11. Mexanundeckas pabora. Kunernueckast 3Heprus nocTymnareiabHOro JIBuxeHus. Teopema o
KUHETHYECKON SHEPIUHU.

12. 3akOHBI COXpaHEHUS MIPU BpaLLlaTEILHOM JIBHKeHUU. KuHeTnueckas sHeprus
BpalaTEIbHOTO JIBM)KEHUS. 3aKOH COXPAHEHHSI MOMEHTA UMITYJIbCA.

13. KoncepBarusHble cuibl. [loTeHnnanbHas sHeprus. 3aKOH COXpPaHEHHUs MTOJIHOM
MEXaHUYECKOU SHEPTUH.

14. TapmoHnveckue konebanus. Y paBHEHNE FrapMOHMUYECKUX KOJIeOaHNH. AMIUINTY/a, YacToTa




Kon
WHJUKaTOpa

WNHnukaTop JOCTHKEHUS
KOMIIETEHIIUHU

OneHouHble CpeacTBa

Y HavyayibHas ¢asa.

15. DHeprus rapMOHHUYECKUX KoNieOanuii. MaTreMaTndecKkuil M PU3NIECKUi MasSTHUKH.

16. DnekTpocTaThueckoe moJie. IINEKTPUUECKU 3apsi U ero cpoiicTBa. 3akoH Kynona.

17. Hanpsi>k€HHOCTh JIEKTPOCTaTUYECKOTro 1osist. [IpyuHIMI cynepno3uiuu sl AUCKPETHOTO U
HEIMPEPBIBHOTO PACIIPEICIICHUS 3aPsA0B.

18. PaboTa 31eKTpoCcTaTHUECKOro MoJis 0 MEPEMEILIEHUIO 3apsaia. DHEPIrusi B3auMOJICHCTBUS
3apsnoB. [loTenuuman nomus.

19. 'eomeTpuyeckoe onucanue eKTpudeckoro mnois. Teopema ["aycca u Teopema o
UUPKYJISIUU HAMIPSKEHHOCTH 3JIEKTPOCTATUYECKOTO TOJIA.

20. Konnencatopsl. [TousaTre 2meKTpoéMKOCTH. EMKOCTB IIIOCKOTO KOHIEHCATOPA.

21. CoenvHeHHE KOHIEHCATOPOB. DHEPrus 3apsHKEHHOT0 KOHIEHCATopa.

22. IlocTostHHBIN NeKTpUYECKUid TOK. 3akoH OMa JJis1 OJHOPOAHOTO YYacTKa IEMH.
Conporusnenune. CoeIMHEHUE CONTPOTUBIICHUI.

23. CTopoHHHE CHIIBL. DJIEKTPOABIDKYIIAs cuiia. 3akoH OMa JjIsi HEOTHOPOIHOTO ydacTKa Ienu
U JJI 3aMKHYTOM LIETIN.

24. PazBerBnennsie 1ienu. [Ipasmna Kupxroda.

25. PaGora snekTprudeckoro Toka. MomHocTs Toka. 3akoH Jlxoyns-Jlenua.

26. EnvHas npupo/ia 3JIeKTpU4YecKoro 1 MaruutHoro nojieil. Cuna Jlopenna. Cuna Ammepa.
277. MarauTHOe nosje ABMKyIIerocs 3apsaaa. [I[puHuun cynepno3uuuy MarHuTHBIX MMOJIeH. 3aK0H
buoCagapa.

28. 'eomeTpHrueckoe onucaHue MarHuTHOro noJst. [ToTok u nupKynsuus BeKTopa MarHUTHON
WHIYKIIUH.

29. 3akoH anekTpomMarHuTHOW nHAYKIMK Papanes. [Ipasuio Jlenna.

30. SIBnenne camonHayKinA. MHIYKTUBHOCT. PacueT MHAYKTHBHOCTH O€CKOHEYHOTO
COJIEHOWIA. DHEPTUSI MATHUTHOTO TOJIS

1 xypc (2 cemecTtp)

1. TepMoagMHAMUYECKUI U CTATUCTUYECKUN CIIOCOOBI ONKMCAHMsI MaKpocucTeM. Moienb
UJeaIbHOTO ra3a. Y paBHEHNE COCTOSIHUS HIealbHOIO rasa.

2. [lonsATHE cTenenelt cBOOOBI MOJIEKYIBI. TeopemMa 0 paBHOpACIIPEACICHUN SHEPTHU IO
CTENEHAM CBOOO/IEL.
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OneHouHble CpeacTBa

3. BHyTpeHHss 3Heprus Kak (yHKIHs COCTOSHUSA cucTeMbl. [lepBoe Hauano TepMOAMHAMUKY.
4. Pabora kak ¢pyHKkmus nporecca. M3oxopuueckuii, n1300aprudecKuii 1 N30TEPMUIECCKHUI
IIPOLIECCHI.

5. IloHATHE TETUIOEMKOCTH. TETIOEMKOCTh MPH H30XOPUIECKOM U U300apUIECKOM IPOIeccax.
[TocTostnHas aguadarel. AquadaTrHdecKuil mporecc.

6. Bropoe nHauano tepmoannamuxu. @opmynuposku Kinaysunyca u KenbBuHa.

7. Huxnnyeckuii nponecc. KoadduipeHt none3noro neicTBys TemioBoi MauHbl. [uki
Kapmno.

8. IIpoGiema HEOOPaTUMOCTH TEJIOBBIX IMPOLIECCOB. DHTPOMHMSI CUCTEMBI U €€ CBOMCTBA.
Teopema HepHcra.

9. OcHOBHBIE XapaKTEPUCTUKH JIEKTPOMArHUTHOM BOJHBI. IIkana 37€KTpOMarHMTHBIX BOJIH.
Oco0eHHOCTH ONTUYECKOTO JIhalla30Ha.

10. Murepdepennus cBeToBbix BoiH. Korepentnocts. OmnbiT FOHTa.

11. Onrtuueckast pa3HOCTh X0/a. Y CJIOBUSI MAKCUMYMa M MUHUMYMa MPU UHTEPEPEHITUN.

12. UnTepdepeHus B TOHKUX IIEHKAX.

13. SBnenue nudpakuuu. Judpakuus OpeHenst Ha KpyrioM oTBepcTUH. 30HbI DpeHens.

14. Iudpaxkuus OpayHrodepa Ha y3K0i IpIMOIMHEHHON 1ienu.

15. ludpakunonHas pemérka.

16. EcrecTBEHHBII 1 NOJISAPU30BAHHBIN CBET. 3aKOH Maitoca.

17. Tennosoe uznyuyenue rena. 3akoH Credpana-bonpiimMana. 3akoH cmelenus Buna. 'unoresa
[lnanka.

18. ®oTtoapdexT. 3akonsl CroneroBa. Dopmyna DHIITEIHA.

19. ®otonsl. [laBnenue cBera. KopnyckynsipHO-BOJIHOBOM yaau3M CBETA.

20. Paccestnue gorona Ha cBoOoaHOM 35ekTpone. @opmyna Komnrona.

21. BonHoBBIE cBOMCTBA YacTUll. [[n1Ha BonHbI 1€ bpoiina. DKkcriepuMeHTaIbHbIE
MOATBEP:K/IEHUS TUIIOTE3bI e bpoiins.

22. Tlpunuun HeonpeaeneHHocTH. COOTHOIIEHUE HeonpeaenaeHHoctel [ eitsenOepra.
OcoOeHHoCTH Tpolecca U3MEPEHHUs B KBAHTOBOI MEXaHUKE.

23. IInanerapuas mozens aroma. Iloctynaret bopa. KBanToBaHue sHEprUM BOIOPOIOIOA00HOM
CHUCTEMBI.
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24. N3nyyenue Bogopo1onogo0HbIX cucteM. CriekTpaibHble Ceprur aToMa BOJAOPO/A.
O6o6mennas popmyna bamsmepa.

25. SIBnenue pagnoakTuBHOCTH. OCHOBHOM 3aKOH paJuOakTUBHOrO pacnaja. [locrosHHas
pacnana. Ilepuoa nonypacnaza.

26. CocTaB M XapakTEpUCTUKU aTOMHOr0 siapa. KanenbHas Mmojens. Pazmep spa.

27. Macca u 3Heprust cBsi3u aTOMHOTO $1/1pa. 3aBUCUMOCTD Y/I€JIbHOW SHEPTHS CBSI3U OT
MaccoBoro yucia. O0onodyeyHass MOJENb AIpa.

28. SlnepHble peakuuu. DHeprus peakiuu. Peakuuu qeneHus u CUHTe3a siep.
Ilpumepnulii nepeuens npakmuuecKkux 3a0aHuil 01 IK3amena

1 xype (1 cemecTp)

1.

- _ 2 - -
JIBUKeHHEe MaTepHalbHON Toukn 3agano ypasHenmem ') =(A+BI)I+CL “rre A=10
B=-5 m/c’ , C=10 m/c. Haiitu nns momeHnTa Bpemenu t=1 ¢ v(D), a() , BBIYUCIIUTh MOJYJIb

l 2
CKOPOCTH ‘ , MOIYJb YCKOPEHUS , TAHTEHIMATLHOE YCKOPEHHE O¢ | HOPMATbHOE

yckopeHue &n,

Koueco Bparaercs ¢ uactoroi N=5¢"". o neficTBHEM CHIT TPEHHS OHO OCTAHOBHIIOCH Yepe3
At=Lwun . Qmnpenenurs yrioBoe yckopenue ¢ u umciao N 06OpOTOB, KOTOPOE CleNaeT
KOJIECO 3a 3TO BpEMsL.

bpycok maccoil 2 KI CKOJIB3WUT IO TOPU3OHTAJIBHOW MOBEPXHOCTH IOJ JIEHCTBUEM TIpy3a
Maccoir 0,5 Kr, NpPUKPEIUIEHHOIO K KOHIy HEpacTsDKUMON HHUTH, IMEPEeKUHYTON uepe3
HenoABWKHBINA 0710k. Koaddunment tpenust 6pycka o nosepxnocts 0,1. Haiitu yckopenue
JBUKEHMSI TeJa U CHITY HaTsOHKeHUs] HUTH. MaccaMu 0J10Ka M HUTH, a TaKXKe TPEeHHEM B OJIoKe
npeHedpeys.

OmnpenenuTh MOMEHT HHEPIIUU TOHKOTO OJIHOPOHOTO CTEePKHsI IMHHOM |= 30 cM 1 Maccoii
M= 100 r OTHOCUTEIBHO OCH, NEPIEHAUKYJISIPHONW CTEP>KHIO U IPOXOJAIIEH Uepe3 TOUKY,
OTCTOSIIIYIO OT KOHIIA CTeP>KHSI Ha 1/3 ero AMuHBL

[lapuk maccoir m= 100 r yman c¢ BbICOTHI h=2,5 M Ha TOPH3OHTAJBHYIO ILIMTYy, Macca
KOTOPOM MHOTO 0OJIbIlI€ MAacChl IIAPHUKA, 1 OTCKOYMJI OT Hee BBepX. Cunras yaap abCoIOTHO
YIPYTUM, ONIPEAETUTH UMITYJIBC P, TOJIYYEHHBIN IIUTOMU.
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10.

11.

BepTukanbHO paciooKEHHBIN OMHOPOAHBIN cTepskeHb Macchl M = 1 xr u amunbel | = 1 m
MOXET BpallaThCsi BOKPYI CBOETO BEPXHEro KOHIA. B HMXHUI KOHEIl CTEpXHs IoIana,
3acTpsB, TOPU3OHTAIBHO JIeTeBIIas mynis Maccel M = 10 1, B pe3ynbTare 4ero Crep>keHb
oTKJIOHWICA Ha yroia o = 15. Cuutas M<<M, HaliTu CKOpOCTb JIETEBIIEH MTyJIN

Onpenenuts HANPSHKEHHOCTD AJIEKTPOCTATUYECKOTO Mo E B IeHTpe KBaipaTa co CTOPOHOI
a, €CIIM B TPEX BEPILIMHAX KBAApaTa HAXOIATCS OJUHAKOBBIC TOUCUHBIC 3apsibl (

ToHkast HUTH COTHYTa B MOJYOKPY)KHOCTh U 3apsDK€Ha TaK, YTO DJIEKTPUYECKHM 3apsn
paBHOMEpHO pacrmpezeneH no ee JuHe. KakoB paauyc 3TOH NOJYyOKpPYKHOCTH, €CIIU
H3BECTHO, YTO B IIEHTPE €€ KPUBU3HBI HANPsHKEHHOCTH 1Mo 10 kB/M, a morennman 630 B.
Ha puc. €¢1=1,5 B, €2=3,7 B u conporuBinenus RI1=10 Om, R2=20 Om u R=5,0 Om.
BHyTpeHHUe cOonpOoTHBIIEHUS HCTOUHUKOB MpeHeOpekuMo Maibl. Onpenenure: 1) 3HaueHue
1 HallpaBJIEHUE TOKA Yepe3 CONPOTUBIIEHHE R; 2) TEII0BYIO MOIIIHOCTh, KOTOPas BHIIEIAETCS

Ha cornpoTuBiieHUHU R.?
R,
€2
— P
R,
[ ]

| I

R
Kakum nomxHO ObITH compoTuBiieHne R anekTpudeckoii memnu, n300pakeHHOM Ha PUCYHKE,
9TOOBI TOK, TeKymMi mo Hemy OblT paBeH [=0,5 A, ecmu C=5 mx®, U=200 B, uacrota
nepemenHoro Toka v=100 I'u?

C R
— 1

—® 7
Tok [=100A Teuer MO TOHKOMY HNPOBOJHHUKY, U30THYTOMY TaK, KaK MOKa3aHO Ha PUCYHKE.
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Haittu naaykunio B MaruuTHOTO 1oJist B Touke O KOHTYpa, €CIU paiInyC M30THYTOM 4acTH
npoBoanuka R=0,1 m, a cropona kBaapara a=0,2 m
a

12. TTo nmByM mapajuielbHbIM MPSMBIM MPOBoJAaM JIHHOM | = 1 M KaXIplii TEKYT OJMHAKOBBIC
Toku. Paccrosinue d mexay npoBogamu paBHO 1 cM. Toku B3auMoAeHCTBYIOT ¢ cuioit F = 1
MH. Haiitu cuny Toka | B mpoBogax

13. Katymka coctout u3 N = 75 BUTKOB U UMeeT conpotusienue R=9 OM. MarHuTHbIi MoTOK
yepes ee nonepevHoe ceueHue Mensiercd o 3akony @ =kt , rae k= 1,2 mB06/c. Onpenenure:
a) 9.71.C. UHAYKLMH, BO3HUKAIOIIYIO B 3TOM KOHTYpE; 0) CHIIy HHAYKIIHOHHOTO TOKA; B) 3aps/,
KOTOPBIH NMPOTEUET 110 KOHTYPY 3a MEpBbIe 9 ¢ U3MEHEHUS MOJ.

14. DnextpoH, yckopeHHbIH HanpspkeHneM U=200 B, BneTaeT B 0JHOPO/IHOE MarHuTHOE TOJIE C
naaykuued B=0,7-10-4 Tn nepneHaukynspHO cuioBbIM JuHMAM. Haiitu paguyc
OKPY’KHOCTH, 110 KOTOPOH JABUKETCS JIEKTPOH B MATHUTHOM I10JIE ¥ TIEPUO/]T €70 BPALECHUS.

15. UanyktuBHocth L kxatymku (6e3 cepaeunuka) paBHa 0,1 mI'H. IIpu kaxoii cune Toka |
sueprust W marautHoro nojist paa 100 mk/[x
1 kype (2 cemecTp)

1. Ompenenuth cpenHee 3HaAYEHUE MOJIHOM KMHETUYECKOW PHEPIMM OJHOW MOJIEKYJbI Telnus,
KHCJIOpO/ia M BOsHOTO napa npu temneparype T=400K.

2. Bomopox maccoii m=100 r 0s11 H300apHO HATPET TaK, YTO OOBEM €0 YBEITHUHICS B N=3 pa3a,
3aTeM BOJIOpPOJI OBLT M30XOPHO OXJIaX/IEH TakK, YTO €ro JIaBJICHHWE YMEHBIIUIIOCh B N=3 pa3a.
Haiiti u3meHenue A S 3HTpONHHU B XOJ1¢ YKa3aHHBIX MTPOLIECCOB.

3. Kakas paborta A coBepiraercs mpyu M30TEPMUUYECKOM PACIIUPEHUH BOJOPOAa Maccoi M=5 T,
B3siToro npu temneparype T=290 K, ecnu o6bem raza yBennuuBaercs B Tpu paza’?
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10.

11.

A3OT HarpeBaJics IpU MOCTOSTHHOM JaBjieHuH. EMy ObU10 COOOIIEHO KOTHYECTBO TEIIOTH Q
= 21 xJx. Onpenenuts paboTy A, KOTOPYIO COBEPILIWII IPH 3TOM Ta3, u usmenenune AU ero
BHYTPEHHEHN YHEPTUU.

WneanpHas TeruioBas mamuHa padoraer no uukiay Kapao. Temmeparypa TerooTaaTduka
T:= 500 K, temmniepatypa temnonpuemnanka To= 250 K. Onpenenuts Tepmuueckuii KIT/ n
LIUKJIa, a TaKKe paboTy A1 pabouero BemecTBa Npu U30TEPMUUYECKOM PACIIUPEHUH, €CITU TIPU
M30TEPMHUUYECKOM CXKaTUU coBeplleHa padora Ay =70 Jx

Paccrosinre Mexy 1ByMsl KOT€pEHTHBIMH HcTOUYHUKaMu cBeTa(A=0,5 Mkm) paBHo d=0,1 Mm.
Paccrosinne mexay uWHTep(EpeHIIMOHHBIMH TI0JIOCaMU Ha 3KpaHe B CpeaHell dYacTu
nHTephepeHIMOHHON KapTHHBI paBHO Ax=1,0 cM. OnpenenuTs paccTossHuE OT HCTOUHUKOB
J10 3KpaHa

[lockoBbINyKIas JIMH3a BBINYKIOM CTOPOHOM JIEKUT HAa CTEKJISIHHOM IU1acTHUHKE. B
OTPaXEHHOM CBeT€ C ANUHOW BOJHBI A = 0,6 MKM HalOmonaercss UHTephepeHIMOoHHAs
kaptuHa. CuuTas, 4To paanychl MHTEPPEPEHLUOHHBIX KOJIEIl I' MHOIO MEHbIlE paauyca
KpUBU3HBI TUH3BI R=1,2 M, onpeienuTe: a) TOMUIMHY CJIOS BO3AyXa TaM, T/ie BUIHO MIEPBOE
cBeTyoe KoJbllo HeroToHa, 6) paauyc nepBoro Kojblia

Mexnay AByMs IUIOCKONApaUIEIbHBIMU CTEKJISIHHBIMHM IJIJACTUHKAMM TOJOKUJIU OYE€Hb
TOHKYIO ITPOBOJIOYKY, PACIIOJIOKEHHYIO MTapaJljIeIbHO IMHUHU CONPUKOCHOBEHUS IUTACTUHOK U
HaxXOJAIIyI0Cs Ha paccTossHUU L=75 MM oT Hee. B oTpaskeHHOM cBeTe ¢ AnmuHOM BONHBI A=0,5
MKM Ha BEpXHEH IUIACTUHKE BUAHBI MHTEPPEPEHLUNOHHbIE MOJOoCchl. Onpeaenure JuameTp
MONEPEYHOI0 CEYEHUs TPOBOJIOYKH, €CIIM Ha NpOTsikeHur a = 30 MM HacuuThIBaeTcss m = 16
CBETJIBIX I0JIOC

Ha menp mupunont a = 0,05 MM najgaeT HOpMaJIbHO MOHOXPOMAaTHYECKUN CBET C JUIMHOMN
BOJIHBI A = 0,6 MkM. OnpenenuTts yroa ¢ MexJy NepBOHAYaIbHBIM HalpaBlICHUEM Iy4yKa
CBETa M HaIlpaBJICHHEM Ha YETBEPTYIO TEMHYIO TU(PAKIHOHHYIO MTOJIOCY

JudpakimonHas perierka ycTaHoBJeHa Ha paccrosHuu 80 cM oT skpaHa. Ha pemierky
MaJIaeT MOHOXPOMATUYECKUI CBET ¢ NIMHOM BOJHEI 0,65 MKkM. Ha skpaHe paccTosiHue MEXITY
MakKCHUMyMaMH IIEpPBOIO M BTOPOTo mopsaka paBHO 5,2 cM. CKOJNBKO BCET0O MAaKCUMYMOB
oOpasyert 3Ta nudpakimoHHas pemerka?

UYepnoe Teno Harpenu oT Temneparypbl 600K 1o 2400K. Bo ckonbko pa3 yBennuuiach o0mas
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TEIUIOBask JHEprusi, u3nydaemas TteiaoM? Ha CKonbkOo M3MEHWJIACh JJIMHA BOJIHBI,
COOTBETCTBYIOIIAsi MAKCUMYMY SHEPTUU U3JIYYCHHS U CIEKTPAIbHBIA COCTaB U3TyUYECHHUS?
12. OnpenennTh HAUMEHBIINH 3a1ePKUBAIOIIHI TOTEHIIMAJ, HEOOXOIUMBIH [Tl MPEKPAIICHUS
HIMHCCUH C TOBEPXHOCTU (POTOKATO/A, €CIIH OH OCBEIIACTCS U3TYYCHUEM C JUIMHOW BOJHBI
0,4 MxM, a KpacHas rpaHuiia JJjisi MmaTepuaia karojaa pasia 0,67 Mkm
13. IIpu IBMKEHUH YaCTHIIBI BJIOJIb OCH X CKOPOCTh €€ MOJKET OBITh OIpe/eIeHa ¢ TOYHOCTHIO

(ommobkoif)  go 1 cM/c. HaliTu HeompeaeneHHOCTh KOOPAUHATHI, €CIIM YacTULICH SBIISAETCS:
1) anexTpoH, 2) npodbunka maccoi 0,1

14. BoruucnuTh paguychl IEPBBIX TPEX OPOUT AJIEKTPOHA B aTOME BOAOPOJA

15. Haiitu HauOomnblIyt0 U HAMMEHBIIYIO JUIMHBI BOJH cepud [lamena B crekTpe W3MydeHUs

BOAOpOOA. CpaBHI/ITB IMMOJIYYCHHBIC 3HAUCHUA C JJIMHAMHA BOJIH BUAWMMOI'O U3JIYUCHUA
192

16. [lepBoHayaibHasE Macca M30TONA MPUIUST 7 r paBHa M = 5 1, mepuoa noaypacnaga 75
cyrok. Onpenenure, CKOJIBKO siiep pacnagercs 3a 1 cekyHay B 3Tom npenapare. CKOJIbKO
aTOMOB 3TOT0 IpernapaTa octaHeTcs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS aKTUBHOCTh
Ipenapara 3a 3T0 BpeMs?

17. B ueHTpe coJiHIIa TPOTEKAET TEPMOsIJIEPHAs PEaKIUsl CHHTE3a TeJIUsl U3 BOJIOPOJIa, B KOTOPO
U3 4YeThIpex NMPOTOHOB obOpazyercs aapo He' um aBa mo3utpoHa. 3amuIiuTe 3Ty peakiuio.
Kakne eme gactumnl 062pa3y}0TC51 B HEH?

18. Kakoe kommuectBo U™ «BBITOPAET» 3a TOX B SACPHOM PEAKTOPE C DIIEKTPUYECKON
MomHocThio 1 I'Bt u kg, 38%? Cuurare, uTo pacmaj siiep ypaHa MoOJ JE€HCTBUEM
TETJIOBBIX HEHTPOHOB MPHUBOAMT K OOPa30BaHHMIO M30TONOB KceHOHa-141, cTpoHimsa-92 u
TpeX BTOPUYHBIX HEUTPOHOB.

OCHOBHBIMH OILIEHOYHBIMH CPEJICTBAMU INIAHUPYEMBIX PE3yJIbTaTOB 00YUEHHUS JaHHOTO pa3Jiena

ciyxat jgabopaTropHble paboThl ¥ MHAMBUAYaAIbHbIE KOHTPOJIbHBIE PA0OTHI KaXI0r0 CEMECTpa.

IIpu npoBeneHnn IpOMEKYTOUHOM aTTECTALIMU MTPETIOAABaTENb UMEET IIPABO 3a74aBaTh

JOTIOJTHUTEIFHBIE BOIIPOCHI CO CCHIIKOM HA OTUYETHI 1O JabopaTopHbIM padoTtam u MUJ13.

Ilpumepnulii nepeuens 60npocog u 3a0anuil o 1a0OPAMOPHLIM pabomam

1 kypc (0 cemecTp)

Ne 1 «IIpumeHeHNE 3aKOHOB COXPaHEHUS ISl OPEAEIEHNS CKOPOCTH TOJIETA IYJIN»
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[IpuBenuTe npumepsl CUJl, JAlOIIMX Pa3Hble BUABI IOTEHIHATbHON 3Heprun. Kakue u3 Hux
MPUCYTCTBYIOT B JaHHOW pabore? M300pasure cxemy SKCIIEpUMEHTATbHOW YCTAaHOBKH H
YKa)KUTE Ha HEel CHUJIbL, IeHCTBYIOLIME Ha BCE TeJa, BXOAIINE B CUCTEMY, B KaXIbIii MOMEHT
BpPEMEHH.
Kakue BenMuMHBI MMENIM KHUHETHYECKas M [OTCHLUHUAIbHAs DSHEPrust CUCTEMBbI
«Iynsat+MasTHUK» B paszauuHble MOMeHThl onbiTa? [lpeacraBbre cxemy HW3MEHEHUs
KMHETHYECKOW U MOTEHLUAIIbHOW SHEPTUU CUCTEMBI.
JUis KakuX MOMEHTOB BpPEMEHM B JAHHOM OJKCIEPUMEHTE MOXKHO IPUMEHSTh 3aKOH
COXPAaHEHHs MEXaHUUYECKOHN HEPIUH, a IJIs KaKUX Heb3s U modyeMy? Cxema.
JUis KakMX MOMEHTOB BpPEMEHM B JAaHHOM OHKCIEPUMEHTE MOYKHO IPUMEHSTh 3aKOH
COXpaHEHMsI UMITYJIbCA, a JUI KaKUX Helb3s U nouemy? Cxema
Hcnonp3ys 3aKOHBI COXpaHEHHs OIy4YnTe (GopMyITy AJisl pacyeTa CKOPOCTH MOJIeTa IyJu B
JaHHOU paboTe.
Kak mnpousBoautcs o0OpaOoTKa 3KCHEpUMEHTAIBbHBIX MJAHHBIX B JaHHON pabore. Kax
ONpEACAETCS JIOBEPUTEIbHBIM HMHTEPBAl CKOPOCTM M CPEIHsAS  KBagpaTH4ecKas
MOTPEIIHOCTh OTKJIOHEHUSI MasiTHUKA?

Ne 28 «OmnpenesieHne MHAYKTHBHOCTH KATYIIKH M MArHUTHOH NPOHHIAEMOCTH

(eppoMaruuTHoOro Tena»

1.

2.

=

Kakue npubopbl NpUMEHSUINCH B JaHHOW paboTe AJIs ONpeAesHs apaMeTpOB MOCTOSIHHOTO U
MIEPEMEHHOT0 TOKa?
[lonmyuure ¢opmyny Juis pacyera MOJHOIO COINPOTHBIIEHUS ILENU MEPEMEHHOro TOKa,
WCIIONB3YEMOU B TaHHOU paboTe (MM MpeICTaBIEHHON MIPETo1aBaTeieM).
Kak ompenensnach MHAYKTMBHOCTh KaTyUIKM B JaHHOM pabore? Kakum emre crnocobom
MOJKHO OTIPENIEIUTh HHYKTUBHOCTH?
[MponemoHcTpUpYyHiTEe BO3MOXKHOCTh NpuMeHeHUst cpenbl Microsoft Excel (wmu apyroit
cpenbl) st 00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX.

1 kype (1 cemecTp)

Ne 14 «Onpenenenne nokasaressi axuadarsl Mmerogom Kinemana u /lesopmar»
OOBsicHUTE X0/ SKCIIEPUMEHTA U Pe3yJIbTaThl pacyera.
HazoBute mporuecchl, MpOUCXOIAIINE C Ta30M, B XOJ€ AKCIEPUMEHTa U H300pasuTe MX




Kon
WHJUKaTOpa

WNHnukaTop JOCTHKEHUS
KOMIIETEHIIUHU

OneHouHble CpeacTBa

rpadguvecKy.
3. 3anummTe ypaBHEHUS IS BBIBOJA (POPMYIIBI TOKA3ATEINS a1uadaThl.
4. TIpoaeMOHCTpHUpYHTE BO3MOKHOCTH mpuMeHenus cpeasl Microsoft Excel (wmm apyroi
cpenbl) Ui 00pabOTKU AKCIIEPUMEHTAIBHBIX JTaHHBIX.
5. Kak B 1anHO# paboTe MUHUMH3HPYETCS IIOTPELIHOCT SKCIIEPUMEHTAIBHBIX JTaHHbIX ?
Ne 42 «OnpenesieHue rJIaBHbIX KBAHTOBBIX YHceJl BO30Y:KIeHHbIX COCTOSIHUI aToMa
BO/IOPO/Ia»
1. TlosicHute ycTpOMCTBO M MPUHLUI PabOThI CIIEKTPOCKOIIA, UCIIOJIB3YEMOIO B JaHHOW paboTe
2. Ilomyuure ¢opMyny s ONPENSNMHUS TJIaBHBIX KBAaHTOBBIX YHCET BO30YKACHHBIX
COCTOSIHMI aToMa BOJIOpPO/ia U IPYTUX BOJOPOIONOJO0OHBIX aTOMOB
3. Uto Ha3bpIBaeTCs rpalynpOBOYHBIM Ipadukom?
4. TlpomeMOHCTpUpPYHTE BO3MOXHOCTh NpuMeHeHus: cpenbl Microsoft Excel (wmu apyroit

cpensl) A 00paboTKU IKCIIEPUMEHTAIbHBIX TaHHBIX




6) HOpﬂZ[OK MPpOBEACHUA HpOMe)KyTO‘lHOﬁ aTTeCTallu|, MMOKAa3aTeJId U KPUTCPUHU OLICHUBAHUA

[MpomexxyTouHas aTTecTalus 1Mo qUciuIuinHe «Du3nKay BKIFOUAET TEOPETHUECKHIE BOTIPOCHI,
MO3BOJISIONIUE OIICHUTH YPOBCHb YCBOCHUS O0YUAIOIIMMUCS 3HAHUH, U IPAKTUYCCKUE 3a1aHus,
BBISIBIISTIOIINE CTETICHb COPMUPOBAHHOCTH YMECHUH H BIIaJICHHUH, TPOBOIUTCS B popMme 3k3ameHa (1kypc,
1 u 2 cemecTp).

DK3aMeH 10 TaHHOW AUCIHUTUINHE TPOBOJUTCS B YCTHOH (popMe 1Mo SK3aMEeHAIMOHHBIM OMIIeTaM, KasKIbIid
Y3 KOTOPBIX BKJIIFOUAET 2 TEOPETUUYECKUX BOMPOCA U OJHO MPAKTUIECKOE 3aJaHHE.

Iokazamenu u Kpumepuu OueHUu6anusn IK3amena:

— Ha OIICHKY «OTJIMYHO» (5 0aJJIOB) — 00yUAIONIHIICS JEMOHCTPUPYET BHICOKHI YPOBEHB
c(hOpMUPOBAHHOCTH KOMITETEHIIHIA, BCECTOPOHHEE, CHCTEMAaTHIEeCKOe 1 TITyOOKOe 3HaHHE y4eOHOTO
MaTepuaia, CBOOOIHO BBITIOIHICT MPAKTHUECKUE 3a1aHUs, CBOOOTHO OTICPUPYET 3HAHUSAMU, YMCHHSIMH,
MPUMEHSIET MX B CUTYAIlUsX MOBBIIIICHHON CII0XKHOCTH.

— Ha OIICHKY «X0pomio» (4 6aiia) — 00yJaronuiics IEMOHCTPUPYET CPEIHUI YPOBCHb
c(OPMHUPOBAHHOCTH KOMITETCHIIHIA: OCHOBHBIC 3HAHHS, YMEHHUS OCBOCHBI, HO JIOMYCKAKOTCS
HE3HAYNUTCIIbHBIC OI]_II/I6KI/I, HETOYHOCTH, 3aTPYAHCHUS IIPU aHAJTUTUYCCKUX OICpalndXx, IIEPEeHOCE 3HAHUN
Y YMCHUH Ha HOBbIC, HECTAHJAPTHBIC CUTYAIINH.

— Ha OLEHKY «YI0BJIETBOPUTEIbHO» (3 Oaluia) — oOyuaromuicst JeMOHCTPUPYET MOPOTOBBIN YPOBEHb
cOpMHPOBAaHHOCTH KOMIIETEHIINH: B X0/ KOHTPOJIBHBIX MEPOIPHUATHH JOITYCKAIOTCS OMINOKH,
MMPOABJIACTCA OTCYTCTBUC OTACIIBHBIX 3HaHI/II71, yMCHHﬁ, HaBBIKOB, O6y‘{aIOHlPII>'ICH HUCIIBIThIBACT
SHAYUTCIIbHBIC 3aTPYAHCHUA IIPU OINICPUPOBAHUHN 3HAHUAMU U YMCHUAMMU IIPU UX NIEPEHOCE HAa HOBBIC
CHUTYAIHH.

— Ha OILICHKY «Hey0BJIETBOPUTEJbHO» (2 6ana) — 00yuaromuiicsi AeMOHCTpUpYeT 3HaHus He 6osee 20%
TEOPETHYECKOr0 MaTepHala, JOIyCKaeT CyIIeCTBEeHHbIE OIMOKH, HE MOKET II0Ka3aTh HHTEIICKTyaIbHbIC
HaBBIKH PELICHUS MTPOCTHIX 3a/1a4.

— Ha OLICHKY «HeYI0BJIETBOPUTEIbHO» (1 6aur) — oOyuaroniuiicss He MOXKET MOKa3aTh 3HAHKS HA YPOBHE
BOCIIPOM3BE/ICHUS U OOBSICHEHUS] MHPOPMAITUK, HE MOXKET MTOKa3aTh HHTEIUICKTyaIbHbIC HABBIKU PELICHUS
MPOCTHIX 3a/1a4.



