MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHNSI
POCCUNCKOU OEJIEPALIMHN

denepaibHOE TOCY IapCTBEHHOE O10/KETHOE 00pa30BaTEIbHOE YUPEIHKICHHE
BbICLIEr0 0OOpa3zoBaHusl
«MarHuTOropCKHii rocy 1apCTBeHHbIH TexHUUeckuit ynuepeuteT M. .M. Hocosa»

/ S VITBEPXKJIAIO

“? m ‘ﬂupexlop UEuC

A ./L'sz /I/I 10. Mesun
/ 17,02.2020 .

PABOYASI IPOI'PAMMA JUCLIUITIJIMHBI (MO/YJIST)

DOU3HUKA

HarnpagiieHue MoAroTOBKHU (CIIeIHalIbHOCTD)
12.03.01 ITpubopocTpoenue

HarpagsieHHOCTb (poduiIb/crieniuain3anus) IporpaMmbl
[TpuGops! H METOIBI KOHTPOJIS KAUECTBA U IMArHOCTUKH

VYpoBeHb BbIcLIEro 0Opa3zoBaHus - GakanaBpuar

dopma 00yuenus
OYHast

Uuctutyt/ hakynsrer VHCTUTYT €CTECTBO3HAHMS M CTAHAapTH3ALUU

Duzuxu
1,2
1,2,3,4

Marnuroropcek
2020 ron



PaGouas nporpamma cocraeiena Ha ocHoe ®I'OC BO - GakanaspHaT no HarnpasjaeHUIO
noarorosku 12.03.01 IMpuGopoctpoenne (npukas MunoGpuayku Poccun ot 19.09.2017 1. Ne
945)

PaGouas nmporpaMma paccMOTpeHa ¥ 0100peHa Ha 3acejaH1H Ka bl DH3HKH
06.02.2020, npotokosn Ne 5
3as. kadenpoit . —MB. Apxync

PaGouas nporpamma ogo6pena metoandeckoi komuccueit UERC
17.02.2020 r. mpotoxon Ne 6
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JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2021 - 2022
yueOHOM rofy Ha 3aceqaHuu Kadeapsl DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKyan

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uKu

[Iporokonm oT 20 . Ne
3aB. kadeapoii M.B. Apkynuc

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmszanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uKu

[Iporokom ot 20 . Ne

3aB. kadeapoii M.E.KpKmec

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa 1 0100peHa s peanuzarnuu B 2024 - 2025
y4eOHOM rofy Ha 3aceqannu Kadeapelr DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoi M.B.XpKyan




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[lenpto ocBoeHust AUCHUILTUHBI «Du3uKa» SBIIeTCS (HOPMHUPOBAHKE Y OOyUAIOUTUXCS
CIIOCOOHOCTH TPHUMEHSTh OCHOBHBIE 3aKOHBI KJIACCHYECKOM M COBPEMEHHON (PU3HKH,
COOTBETCTBYIOIINN (PH3UKO-MaTEeMaTHIESCKUH anmapaT U METOJIbI MOJICTHPOBAHUS IS PEIICHUS
TEOPETHYCCKUX, MPHUKIAAHBIX M MPAKTHUYECKUX 3a]a4, BO3HUKAIONIUX B HMHKCHEPHOM
JESITEIIbHOCTH, a TAK)KE CIIOCOOHOCTH MPOBOIUTH IKCIIEPUMEHTATBHBIC UCCIICIOBAHMS, padOTaTh
¢ obopynoBaHuemM, 00OpadaThIBaTh W MPECTABIIATh TaHHBIC U3MEPEHHI U JesIaTh 000CHOBAHHBIC
BBIBO/IBI.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Juctummmaa Ousnka BXOAUT B 0053aTENbYI0 YacTh y4eOHOTO TUTaHa 00pa3oBaTeIbHOM
IIPOrPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hopMHpOBaHHEIE B PE3YJIbTATE U3YUYEHHUS TUCIUIIINH/ IPAKTHK:

®usmuka, Maremaruka, Xwumus u  HHpopmatmka B oObeme  cpemHei
00111600pa30BaTEIIbHOM IIIKOJIBI.

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

Teopernyeckre OCHOBBI JIEKTPOTEXHUKH

Mertposnorus u cpecTBa U3MEpEeHUH

dusnuecKue OCHOBHI MOTydeHHUS HHPOpPMAITUT

OCHOBBI EKTPOHUKU

Teopus puznueckux nosei

®u3uKa MArHUTHBIX SIBIICHUN

du3nyecKre 0CHOBBI YIbTPa3BYKOBOI'O KOHTPOJIA

O06paboTka 3KCIIEpUMEHTANIBHBIX JaHHBIX Ha DBM

[Ipubops! 1 METOABI MATHUTHOT'O KOHTPOJIS

ITpuGops! ¥ METO/IBI YIBTPA3BYKOBOTO KOHTPOJIS

[Ipubops! 1 METOABI BUXPETOKOBOTO KOHTPOJIS

[Tpubops! 1 METOABI paAUALIMOHHOTO KOHTPOJIS

dusnuecKnue METOAbl KOHTPOJIIA

BusyanbHblil 1 H3MEPUTENBHBIA KOHTPOJIb

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUINHBI (MOAYJI51) ¥ IJIAHUPYEMBbIe Pe3yJIbTAThI 00y4eHHu s

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®dusuka» oOydaromuiics AOIKEeH
00Ja1aTh CIeAYIOUUMU KOMIIETEHIIUSIMU:

KO,}I HHJIUKaTopa I/IH}II/IKaTOp JOCTHIXXCEHUA KOMIIETCHIITN N

OIIK-1 CnocoOeH NpUMEHSTh €CTECTBEHHOHAyUHble M OOLIEMH)KEHEpPHbIE 3HAHUS, METO]IbI
MaTEMaTUYECKOTO aHajdu3a M MOJEIUPOBAaHUS B HMHKEHEPHOH [EATEIBHOCTH, CBSA3aHHOM C
IMPOEKTUPOBAHUEM U KOHCTPYMPOBAHHMEM, TEXHOJOTHUSMU TNPOM3BOACTBA MPHOOPOB U
KOMIUIEKCOB IIIMPOKOr0 HA3HAYECHHUS

OIIK-1.1 [Ipumensier 3HaHMS MaTEeMAaTUKH B HWHXXEHEPHOW TMPAKTUKE TIPHU
MOACJINPOBAHNU

OIIK-1.2 IIpuMmeHsIeT 3HaAHNS €CTECTBEHHBIX HAYK B MHKCHEPHOMN ITPAKTUKE

OIIK-1.3 IIpuMeHseT 00IEMHKEHEPHBIC 3HAHYS, B MH)KCHEPHOH eI TEIbHOCTH

OIIK-3 Crioco6eH mpoBOIUTH 3KCIIEPUMEHTAIBHBIC UCCIIEIOBAaHHS U U3MEPEHHUs, 00padaThIBaTh
Y TIPE/ICTABIIATH MTOJTydCHHBIC JAHHBIC C YIETOM CHEIU(UKN METOIOB U




CPEACTB TEXHUYECKUX M3MEPEHHH B IPUOOPOCTPOCHUH

OIIK-3.1 BriOupaeT W HCHIONB3YeT COOTBETCTBYIOIIHE PECYpPChI, COBPEMECHHBIC
METOJMKH ¥ OOOpYyIOBaHUE I TMPOBEICHUS OSKCICPUMEHTAIBHBIX
WCCIEA0BAHUN U U3MEPEHUN

OIIK-3.2 OO0pabatbIBaeT U MPEJCTABIAET MOJTYYCHHbIE SKCIIEPUMEHTANIbHBIE JaHHbIE
JUTSI TIOJTY4eHUS] 000CHOBAHHBIX BBIBOJIOB




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHHUIIINHBI (MOIYJIS)
OO0mast TpyA0eMKOCTh JUCIHILTUHBI COCTaBIIsIeT 16 3aueTHBIX enuHuUIl 576 akaa. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabota — 331 akaz. yacos:
—aynurtopHas — 320 akaj. 4acos;
— BHeaynutopHas — 11 akan. yacoB

— camocTosTenpHas padota — 173,6 aka. 4acos;

— MOJrOTOBKA K 3Kk3ameny — /1,4 akaz. yaca

CDopMa aTTCCTallMH - OK3aMCH, 3a4CT C OHeHKOﬁ

AynuropHas 3 s
o | xonraxTHas pabota E = Dopma TeKyIEero
=
= o Bu KOHTPOJIS
Pasnen/ Tema 3 (B axan. vacax) S ! . P Kon
S & ©|CcaMOCTOSITENbHOMW | ycreBaeMOCTH U
JUCLIUATUINHBI 5 [~ . | KOMIIeTeHIIUN
@) 9 & paboThI MIPOMEKYTOUHOM
ek, 71a0. | mpaxT. 9 aTTeCTaLHH
3aH. 3aH. | U &
1. Mexanuka
ITpopabotka
Jekuuil, pemienue | UuauBuayaneHas
1.1 Kunemartnka WHAUBHUYaTbHBIX 3amaya Ne 1, OIIK-1.1,
MOCTYNaTeTLHOTO u 4 421 5 |[3amau, moaroroBka| xommtokBuyM Ne 1, OIIK-1.2,
BPALIATENBbHOTO JBHKCHHS K KOJUIOKBUYMY U KOHTPOJIbHAs OIIK-1.3
KOHTPOJBHOMN pabora Ne 1
pabote
ITpopabotka
1 JIEKLH, perieHne
WHIUBHUYaJTbHBIX
AUHBIILY Otuer 1o
3aja4, MOJrOTOBKa
71a00paTOPHBIM
K BBIMONHEHMIO ML | © o o 2 4 OIlK-1.1,
1.2 JuHamuka ob6paboTka EH .. z;anble’ OIlK-1.2,
MOCTYNaTEIbHOTO u 8 | 14/81 4 15 pe3yNIbTaToB FHBIAY OIIK-1.3,
3amgaun Ne 2 u 3,
BpaLATENbHOTO IBHXKECHUS mabopaToOPHBIX OIIK-3.1,
KOJTOKBUYM Ne 2,
pabor, OIlK-3.2
KOHTPOJIbHAS
MOJITOTOBKA K
pabora Ne 1
KOJUIOKBUYMY U
KOHTPOJIBHON
pabote




IIpopaboTka
JIEKINH, pelieHne
WHIUBUIYaTbHBIX

Otuer 1o
3a1a4, MOArOTOBKA| <
K BBIIIOJTHEHUIO 1 paTop OIlK-1.1,
pabote Ne 1,
1.3 3akoHBI COXpaHEHHS B obpaborxa WHUBUTyaJIbHAS OLIK-1.2,
) 8 10/61 4 10,2 pe3yJIbTaToB OIIK-1.3,
MEXaHUKE 3agaya Ne 4,
11ab0paTOPHBIX commoxamym Ne 3 OIlK-3.1,
pabor, YM 2 S, OIIK-3.2
KOHTpPOJIbHAS
MOJITOTOBKA K
pabora Ne 1
KOJJIOKBUYMY H
KOHTPOJBHOMN
pabote
IIpopaboTka
JISKIIUH, perieHne
WH/IMBUAYAIBbHBIX Oruer o
3724, NOATOTOBKA| oo
K BBITIOJIHEHHIO U patop OIIK-1.1,
pabotam Ne 5 u 7,
14 MexaHU9IeCKHE obpaGorka HHIVBHIYaJIbHbIE OIIK-1.2,
' 12 [ 12811 | 421 | 15 | pesyneratos FHBHILY OIK-1.3,
KO0JIEOAHHS U BOJIHBI 3agaun Ne 5 u 6,
11a00PaTOPHBIX COIUTOKBIYMEL No 4 OI1K-3.1,
pabor, YMBI A2 OIlK-3.2
U 5, KOHTpOJIbHAS
MOJITOTOBKA K
pabora Ne 2
KOJJIOKBUYMY H
KOHTPOJIBHOMN
pabote
15 PengruBucrckas MH[SIBM’[LI))/aanmx sanaua Ne 7, OIK-1.1,
' 4 221 5 KOJUTOKBUYM Ne 6, OI1K-1.2,
MEXaHHKa 3aja4, MOJrOTOBKa
N KOHTPOJIbHAS OIlK-1.3
K KOHTPOJIBHOMN
pabora Ne 2
pabote
Hroro no pazaeny 36 |36/22U1| 18/6U1 | 50,2
HWroro 3a cemectp 36 [36/221] 18/6U | 50,2 9K3aMeH
2. Monexynsapuas ¢usuka H"
TEPMOIMHAMHUKA
IIpopaboTka
JIEKLUH, perieHue
HUHIUBUIYATbHBIX Oruer 1o
3aj1a4, MOJrOTOBKa AGODATOPHOI
2.1 Craructiueckas (pH3HKa K BEITTOTHCHHIO 1 f a6or;e NE) 11 OIIK-1.1,
H' 00paboTka HE B é#BH;H OIIK-1.2,
6 | 621 | 421 | 7 Pe3yIIbTATOB FUBHAY OITK-1.3,
MOJICKYJISIPHO-KHHETHYECKAs 3amaya Ne 1,
Teopus J1a60PaTOPHBIX KoTOKBIYM No 1 OIIK-3.1,
pabor, o OIlK-3.2
OArOTOBKA K KOHTPOJIbHAS
pabora Ne 3

KOJUIOKBUYMY U
KOHTPOJIBHON
pabote




IIpopaboTka
JIEKINH, pelieHne

WHANBUAYAIbHBIX Oruer 1o
3aja4, NOJrOTOBKa| J1abopaTOpPHBIM
K BBITIOJTHEHHIO ¥ | paboTtam Ne 14 u OIIK-1.1,
00paboTka 15-2, OIIK-1.2,
2.2 TepMoIMHAMUKA 6 [10/41 ]| 6211 | 11 pe3yJIbpTaToOB WHIUBUlyaJIbHbIC OIIK-1.3,
11ab0paTOPHBIX 3agayn Ne 2 u 3, OIIK-3.1,
pabor, KOJIJTOKBUYMBI Ne 2 OIIK-3.2
MOJATOTOBKA K U 3, KOHTPOJIbHAS
KOJJIOKBUYMY H pabora Ne 3
KOHTPOJBHOMN
pabore
IIpopaboTka
2.3 ®dusnka pealibHBIX ra3oB noﬂfcl)(:f;’a K Kosuoxsiym Ne 3, OIK-1.1,
H')KH KOCTei/'Ip 4 421 3 KOHJZ][OKBH - KOHTPOJIbHAS OIIK-1.2,
A MY pabora Ne 3 OIlK-1.3
KOHTPOJIBHOH
pabote
HWroro no pazneny 16 | 16/61 | 14/611 | 21
3. DIEKTPUYECTBO U MarHeTU3M
IIpopaboTka
Jekui, permenue | MuauBuayansHas
31 K TDOCTATHICCKOE WH/IMBUAYAIbHBIX 3amaua Ne 4, OIIK-1.1,
) p 4 421 6 |[3amau, moaroroBka| xomtokBuyMm Ne 4, | OIIK-1.2,
moJie
K KOJUJIOKBUYMY U KOHTPOJIbHAS OIIK-1.3
KOHTPOJBHOMN pabota Ne 4
pabote
IIpopaboTka
JIEKIUH, pelieHne
WHANBUAYAIbHBIX Oruer o
3724, NOATOTOBKA| </
K BBIIOJIHEHUIO 1 partop OIIK-1.1,
pabote Ne 26,
3.2 DNEeKTPOCTATHYECKOE obpatotia WHIMBUIyaJIbHAS OIK-1.2,
’ P 3 421 2 10 pe3yJIbTaTOB FMBHLY OIIK-1.3,
II0JIE B BEILIECTBE 3amaga Ne 5,
71a00PaTOPHBIX coToKBIvM No 5 OIIK-3.1,
pabor, YM T2 9, OIIK-3.2
HOAFOTOBKA K KOHTPOJIbHAS
paborta Ne 4
KOJJIOKBUYMY U
KOHTPOJIbHOM
pabore
ITpopaboTka
JIEKLUH, perieHue
HUHIUBUIYATbHBIX Oruer 1o
3a/1a4, MOArOTOBKA SoPaTOPHO
K BBITIOJIHEHUIO U 71abopaTop OIIK-1.1,
pabote Ne 23,
3.3 ITocTosHHBIH opabotka WHNBUIyalIbHAS OIK-12,
' . 3 6211 | 421 | 11 pe3yIbTaToB OIIK-1.3,
ANEKTPUYECCKUN TOK 3amaya Ne 6,
11abopPaTOPHBIX commoxaym Ne 6 OIIK-3.1,
pabor, YM 2D, OIlK-3.2
HOATOTOBKA K KOHTPOJIbHAS
pabota Ne 4

KOJIJIOKBUYMY U
KOHTPOJIBHON
pabote




IIpopaboTka
JIEKIWH, perIeHne

WnnuBunyansHbie

34 MarmumHoe moge B WHAMBUAYaIbHBIX | 3amaun Ne 7 u 8, OIIK-1.1,
BI;IK Ve I B BOlIeCTEE 4 421 6 |[3amau, moaroroBka| KoyutoKBUYM No 7, OIIK-1.2,
¥y 1 K KOJUTOKBUYMY U KOHTPOJIbHAS OIIK-1.3
KOHTPOJIBHOM pabdora Ne 5
pabore
IIpopaboTka
JIEKINH, pelIeHne
WHANBUAYAIbHBIX Or4er o
33124, MOAIOTOBKA| <
K BBIIIOJIHECHUIO U patop OIIK-1.1,
pabote Ne 28,
3.5 DeKTpOMarHuTHas o6paborka HHAUBHUTyaJIbHAS OIK-12,
' 2 6/41 4 8 pe3yJbTaToB OIIK-1.3,
HUHTYKIHS 3agaya Ne 9,
11ab0paTOPHBIX KoToKBIVM No 7 OIIK-3.1,
pabor, ym e L OIIK-3.2
TOATOTOBKA K KOHTPOJIbHAS
pabora Ne 5
KOJUIOKBUYMY U
KOHTPOJIBHOM
pabote
IIpopaboTka
JISKIIUH, perieHne
WH/IMBUAYAIbHBIX Oruer mo
3724, NOATOTOBKA| </
K BBIIOJIHEHUIO U a6OIie NE 27 OIIK-1.1,
3.6 DneKTpryecKue o0OpaboTka H: i éhLH;H OIIK-1.2,
KOJICOAHUSI U TIePeMEHHBII 4 421 4 8,1 pe3yJIbTaToB JIBIILY: OIIK-1.3,
3amada Ne 10,
TOK 11a00paTOPHBIX KOINOKBHYM No 8 OIIK-3.1,
pabor, YM Z2 S, OIlK-3.2
MOATOTOBKA K KOHTPOJIbHAA
pabora Ne 5
KOJJIOKBUYMY H
KOHTPOJIbHOM
pabote
Hroro no pazaeny 20 |20/10M | 22/61 | 49,1
Hroro 3a cemectp 36 |36/1611|36/121| 70,1 320
4. BoiHoBas ¥ KBAaHTOBas ONTHKA
IIpopaboTka
JIEKLUH, perieHue
HHIUBUIYATbHBIX Oruer 1o
3a/1a4, MOArOTOBKA AGODATOPHOI
K BBITIOJTHEHUIO U f1abopatop OIIK-1.1,
pabote Ne 35,
4.1 OJeKTpOMarHuTHbIE obpatotia UHUBUlyallbHAsS OMR-1.2,
' 3| 4 4/41 | 2/21 8 pe3yabTaToB OIIK-1.3,
BOJIHEI 3agaya Ne 1,
1mabopaToOPHBIX COMTORBIYM No 1 OIIK-3.1,
pabor, yM 22 L OIlK-3.2
OArOTOBKA K KOHTPOJIbHAS
paborta Ne 6

KOJIJIOKBUYMY U
KOHTPOJIBHON
pabote




IIpopaboTka
JIEKINH, pelieHne
WHIUBUIYaTbHBIX

pabote

3a[a4, IIOAr0TOBKa naéz;:iggZoﬁ
K BBIIIOJIHECHUIO U OIIK-1.1,
2 00paboTka paGote Ne 32, OIIK-1.2,
4 Wteppepers 4 4/41 | 4/41 8 pe3yJIbpTaToOB MHAHBRIyaTbHAA OIIK-1.3,
CBETOBBIX BOJIH 3agaya Ne 2,
11ab0paTOPHBIX KommoKkBiyM No 2 OIlK-3.1,
pabor, - OIIK-3.2
OATOTOBKA K KOHTPOJIbHAS
KOJJIOKBUYMY H paGora Ne 6
KOHTPOJBHOMN
pabore
IIpopaboTka
JISKIIUH, perieHne
WH/IMBUAYAIBbHBIX Oruer o
3aJ1a4, OJITOTOBKA naGopatopHoii
K BBITIOJIHEHHIO U OIIK-1.1,
43 o0OpaboTka paGore Ne 34, OIIK-1.2,
B(l)J'IH Jlngpaxums  cBeTOBBIX 4 4/41 | 6/4U 8 pe3yJIbTaTOB HH?;;;IQY;?ZHM OIIK-1.3,
11a00paTOPHBIX - N,o 3 OIIK-3.1,
pabor, KOJTOKBUYM Ne 3, OINK-3.2
MOJITOTOBKA K KOHTPOJIbHAA
KOJJIOKBUYMY H pabora Ne 6
KOHTPOJIBHOMN
pabote
ITpopabotka
JIEKLH, perieHne
WUHUBUAYaTbHBIX
3a[a4, IOArOTOBKA naézgzigggoﬁ
K BBITIOJIHEHHIO U OIIK-1.1,
00paboTka pabore Ne 36A, OIIK-1.2,
4.4 KBaHTOBasi ONTHKA 6 621 | 6/411 | 11 Pe3yJIbTaTOB HHANBIAYAIBHBIC | rpge g 3.
11a00paTOPHBIX sanaau No 4-6, OIlK-3.1,
pabor, KOJIIOKBUYM Ne 4, OITK-3.2
TOATOTOBKA K KOHTPOJIbHAS
KOJUIOKBUYMY U pabora Ne 7
KOHTPOJIBHON
pabote
HWroro no pazaeny 18 |18/141|18/1411| 35
Hroro 3a cemectp 18 [18/14M1|18/1411| 35 320
5. KBanToBast, aToMHast ¥ siiepHast
(duzmka
IIpopaboTka
nexuuH, pemenne | anuBnayansHble
WHAUBUAYaIbHBIX | 3amaun Ne 1 u 2, OIIK-1.1,
5.1 KBanToBas MexaHuKa 4 8 4 3 |3amau, noaroroBka| kosutokBuyMm Ne 1, OIIK-1.2,
K KOJUIOKBUYMY U KOHTPOJIbHAS OIIK-1.3
KOHTPOJIBHOM pabota Ne 8




IIpopaboTka
JIEKINH, pelieHne
WHIUBUIYaTbHBIX

Otuer 1o
3a1a4, MOArOTOBKA| < aTopHOfi
K BBIIIOJIHECHUIO U aGOF;e No 42 OIIK-1.1,
00paboTka u 5 - a_.l'II)H’ElSI OIIK-1.2,
5.2 ®usuka aroma 8 6 4 3,3 pe3yJIbTaToB JUBHILY OITK-1.3,
3agaya Ne 3,
11ab0paTOPHBIX commoxBryM Ne 2 OIlK-3.1,
pabor, YM 2 2, OIIK-3.2
OATOTOBKA K KOHTPOJIbHAS
pabora Ne 8
KOJJIOKBUYMY H
KOHTPOJBHOMN
pabote
IIpopaboTka
JIEKITUH,
MOJITOTOBKA K
BBIMOJIHECHUIO U Otuer o
00paboTka nabopatopHoOn OIK-1.1,
OIlK-1.2,
5.3 KBaHToBas craTucTuka u pe3yJIbTaToB pabore Ne 44,
6 4 4 3 OIIK-1.3,
(hu3mKa TBEpIOTO TENa nabopaTtopHbIX | KoymokBuyM Ne 3, OINK-3.1
pabor, KOHTPOJIbHAS 29
MOJITOTOBKA K pabota Ne 9 OIK-3.2
KOJUIOKBUYMY U
KOHTPOJIBHOM
pabote
IIpopaboTka
JIEKIUH, pelieHne
WHANBUAYAIbHBIX Otuer o
3aj1a4, MOIrOTOBKa| J1abopaTOPHBIM
K BBINOJIHEHHIO U | paboram Ne 51 u OIIK-1.1,
o0OpaboTka 52, OIIK-1.2,
5.4 Slnepuas pusmka 8 7 4 8 pe3yJIbTaTOB WHIUBUTyaJIbHBIC OIlK-1.3,
1a00paTOPHBIX 3agaqyu Ne 4-6, OIIK-3.1,
pabor, KOJUIOKBUYM Ne 4, OIIK-3.2
MOJITOTOBKA K KOHTPOJIbHAS
KOJUIOKBUYMY U pabora Ne 9
KOHTPOJIBHOM
pabote
IIpopaboTka
5.5 ®usuka sneMEHTapHBIX JICKIIHA, Komnoksuym Ne 4, OIIK-1.1,
MOJITOTOBKA K
YacTHIl W  COBPEMEHHas 4 1 1 KOILTOKBHVMY 1 KOHTpPOJIbHAS OIIK-1.2,
¢usnyeckas KapTUHA MHUpPa MY paborta Ne 9 OIIK-1.3
KOHTPOJIBHOM
pabote
Wroro no pazaeny 34 17 17 18,3
Hroro 3a cemectp 34 17 17 18,3 JK3aMeH
Hroro no aucrumianne 124 107/52 89/321(173,6 Jk3aMeH, 3atjeT ¢
" OLICHKOM




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

B nmponecce mpernogaBanvsa JUCHUIIINHBI «Dusukay MNPUMCHAIOTCA TpaaUuLIMOHHAA U
MOIYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Hcnons3yrores cinenyomue BUIbl JICKINAN:

BBOJIHAs JICKIIMSI — B HavaJie Kypca M B Hadaje KaXJoro cemecrpa (BBOJHBIA OJIOK B
COCTaBE JICKITUH);

JeKusa-uHGOopMaIus — B 3TOH (hopMe U3J1araeTcsi OCHOBHAS 4YacTh MaTepuasa;

0630pHa;1 JICKOUA — B 3aKJIIOYUTEIILHON YacTH HU3Yy4YCHUSA AUCHUILINHBI, HOCBSIH.I@HHOIZ
COBpPEMEHHON (HU3MYECKON KapTHUHE MHUpa, a TakKe IMPU CHCTEMATH3alluhu M O00O0OIICHUH
OT/ICJIbHBIX Pa3/IeJoB;

npoOJieMHast JICKIUS — HCIONB3YETCSl KaK 3JEMEHT B COCTaBE JICKIIMM, KOTJIa Tepen
CTyACHTAMM CTAaBHUTCA HEKOTOpaA Hp06neMa Hu npeajaracTcsa HauTH noaxoJabl U IYTH K €€
PEIICHHIO;

JEKIUA-KOHPEPCHIIUS — HAyYHO-NPAKTUYCCKOE 3aHSATHE C CUCTEMOW JIOKJIAJIOB Ha
3aJIaHHBIC TEMBI, IOJTOTOBICHHBIX CTYJACHTaAMHU.

JEeKIUS-BU3yalIM3alusl — JIGKIUA C TPUMEHEHHEM (QH3UYECKUX JIEMOHCTpaluil ¢
OOBSICHEHUEM TPOUCXOMAIIMX SIBICHUHM, a TaKKe KOMIIBIOTEPHBIX CHUMYJSLMM MU y4eOHBIX
(GuIbMOB.

Bce BubI 1€KIMI IPOBOJATCS C UCIIOJIB30BAHUEM MYJIBTUMEIUHHOTO 000Dy 10BaHMSL.

B xoje npakTudeckux 3aHATHHA, KPOME TPAAUIIMOHHOTO OOBSICHEHHS TPETIOAaBATEIIEM Y
JIOCKH, HUCIOJIB3YETCsl ONEpeKarollas caMOoCTOsITeNbHasl padoTa CTYJEHTOB, KOIJa UM 3apaHee
pa3garTcs OTACTbHBIC 3a/a4d, B KOTOPBIX OHM JIOJDKHBI pa3o0parbcs CaMOCTOSITEIBHO H
OOBSICHUTh, UX pemieHue rpymnmne. Kpome Toro, mnpakTukyercs IMpobiieMHoe oOydyeHue,
pa3BHUBAIOIIEE MCCIEA0BATEIbCKAE HABBIKA CTYJCHTOB U MO3BOJISIONIEE UM IO PYKOBOJICTBOM
IpernoJiaBaTess HallTh MMyTH pelIeHus 3a1a4un WU IPOOIeMBl.

CeMuHapckue 3aHATUS BKJIIOYAIOT B ce0s Takue MeToAbl OOydeHus, Kak ydeOHas
JMICKYCCHSI, B X0JIe KOTOPO# CTYAEHTHI M3JIaraloT CBO€ MHEHHE M OOMEHHMBAIOTCS B3TJISIaMHU Ha
npobiemy, 3BpUcTHUEcKas Oecesla, CTUMYJIUPYIOIIas KOJUIEKTUBHOE MBIIUIEHHE U COBMECTHBIN
MIOWCK OTBETa Ha chOpMyITMPOBAHHBII BONPOC WK 33/1a4y, a TaKKe HHIMBUIYyaIbHOE 00yUYeHNE,
KOTJa CTY/IEHTaM BBIJAIOTCS 3aJJaHUs C Y4€TOM MX UHUBHIyalbHBIX OCOOCHHOCTEH.

[Mpu npoBeneHUM ITAOOPATOPHBIX 3aHATHI MpPaKTUKyeTcs pabora B komaHue (2-4
4eJI0BEKa) U UCIob30BaHue | T-MeTo10B 17151 00pabOTKH pe3yabTaToB J1a00paTOPHBIX paboT.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBIE CpeACTBA AJIsl IPOBeeHH s POMEKYTOYHOI aTTecCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.



8 YueOHO-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCITUTTIMHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. Temuauenko, B.W. ®usuka : yueonuk / B.U. Jlemuauenko, M.B. Jlemuauenko. — 6-¢

u3a.,nepepad. u gon. — MockBa : MH®PA-M, 2016. — 581 c¢. - Pexum pgocryna
https://znanium.com/]. — (Bsiciiee oOpa3oBanue: bakamaBpuar). - ISBN 978-5-16-010079-1
(print) ; ISBN 978-5-16-101800-2 (online). - Tekcr : osnekrponnsni. - URL:

https://znanium.com/catalog/product/469821 (nara oopamenus: 02.11.2020). — Pesxum goctymna:
IO MOATHCKE.

2. KysnmenoB, CH.Ousuka: Mexanuka. MexaHndyeckue KoyieOaHus ¥ BOJIHBI.
MounekynsapHas ¢pusuka. Tepmonunamuka : yueo. mocoodue / C.W. Ky3nenon. — 4-e uzn., ucnp. u
nor. — Mocksa : By3osckuii yueounk: MTHOPA-M, 2014. — 248 c. - ISBN 978-5-9558-0317-3
(By3oBckuii yueonuk) ; ISBN 978-5-16-006894-7 (MHDPA-M). - Tekcr : anektponHsbIii. - URL:
https://znanium.com/catalog/product/412940 (nara oopamenwus: 02.11.2020). — Pesxum goctymna:
IO MOATHCKE.

3. Kyznenos, C.1. ®usnka: OCHOBHI AIEKTPOJUHAMUKU. DIIEKTPOMArHUTHBIE KOJIEOaHHS
1 BosIHBI : yue0. mocobue / C.M. Ky3nenoB. — 4-e¢ u3z., ucnp. u aon. — Mocksa : By3oBckuit
yuebnuk ; UTHOPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6 (By3oBckwuii yueOnuk) ; ISBN
978-5-16-009123-5 (MHDPA-M, print) ; ISBN 978-5-16-101657-2 (MH®PA-M, online). - Tekcr

anekTponHbii. - URL: https://znanium.com/catalog/product/424601 (nara oOpatneHus:
02.11.2020). — PexumM JOCTYyIIA: 11O MOAIHKCKE.

4. Kysnenos, C. U. ®usuka. BonHoBas ontuka. KBaHToBass mnpupoma H3IydeHUS.
DneMeHThl aTOMHOU U sifiepHoil ¢usuku: Yuyebnoe nocodbue / Kysnenos C.U., Jlunep A.M.-3
u3., nepepad. u gom. - MockBa :Bysosckuii yueOnuk,HUL[ MH®OPA-M,2015-212c. ISBN
978-5-9558-0350-0. - Tekcr : IJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/438135 (nara oopamenwus: 02.11.2020). — Peskum goctymna:
IO MOJIIHCKE.

0) JlonostHuTEIbHAS JIUTEPATYpA:
1. ITaBnog, C. B. Obmas ¢pusuka: coopuuk 3amad : yued. mocodbue / C.B. Ilasnos, JI.A.

Ckunertposa ; nog pea. C.B. [laBnoBa. — Mocksa : UHOPA-M, 2018. — 319 c. — (Bricmiee
oOpa3oBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/textbook_5ad4b0fd3ee963.26468696. - ISBN 978-5-16-013262-4. -
Tekcr : anextponHsIit. - URL: https://znanium.com/catalog/product/923812 (nata oOpaiieHus:
02.11.2020). — Pexxum nocTyma: 1o MOAMNUCKE.

2. Koukum, 1O. I1. Coopnuk 3anay no ¢usuke : npaktukym / 0. I1. Koukun, U. 1O.
borauesa ; MI'TV. - Maraurtoropck : MI'TVY, 2018. - 1 anektpown. ont. auck (CD-ROM). - 3ari. ¢
TUTYJ. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515
209/3568.pdf&view=true (mata oopamenus: 02.11.2020). - MakpooObekT. - Tekcr :
anekTpoHHbIi. - ISBN 978-5-9967-1162-8. - CBenenus noctynusl Takke Ha CD-ROM.

3. du3uka TBEpJOro Tea, aToMa U aTOMHOT0 si/ipa : yueOHoe nocobue [11s By3oB] / C. A.
Byrakos [u np.] ; MarauToropckuii roc. rexuudeckuit yH-T uM. I'. 1. HocoBa. - MarauToropck :
MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ taryn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true (marta oopamenus: 02.11.2020). - MakpooObekT. - Tekcr :
AJIEKTPOHHBIN. - CBeneHus 1ocTymHbI Takke Ha CD-ROM.

B) MeTonuyeckue ykazaHus:


https://znanium.com/catalog/product/469821
https://znanium.com/catalog/product/412940
https://znanium.com/catalog/product/424601
https://znanium.com/catalog/product/438135
https://znanium.com/catalog/product/923812
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true%20

1. Mexanuka. MonekymnsipHas Gpu3uKa U TepMOAMHAMUKA : Tab0paTOpHBIi TpakTukym / E.
H. Acranos, 3. H. botuesa, JI. C. lomkenkoBa u Ap. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1
anekTpoH. ont. quck (CD-ROM). - 3ara. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true (nara obpamienus: 02.11.2020). - MakpooObekT. - Tekcr :
3JIEKTPOHHBIN. - CBeneHus 1ocTymHbl Takke Ha CD-ROM.

2. Beuepkun, M. B. DnekTpocratika U OCTOSIHHBIN TOK : pakTukyM / M. B. Beuepkus,
O. B. Kpusko, E. B. Makapuesa ; MI'TY, Un-T sHepretriku u aBroMatuku, Kad. puzuku. -
Marunuroropck : MI'TVY, 2012. - 1 anekrpon. onr. guck (CD-ROM). - 3ari. ¢ Taryi. sKpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true (mata oopamenus: 02.11.2020). - MakpooObekT. - Tekcr :
AIIEKTPOHHBIN. - CBenenus pocrynnsl Takke Ha CD-ROM.

3. CaBuenko, 0. U. Ilepemennslii Tok : madoparopuslii npaktukym / F0, U. CaBuenko, O.
H. Boctpoknyrtosa, H. U.Mumenesa ; MI'TY . - Marautoropck : MI'TY, 2018. - 1 anektpoH.
ont. quck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true (xara odpamienus: 02.11.2020). - MakpooObekT. - TekcT :
anekTpoHHBIH. - ISBN 978-5-9967-1151-2. - CBenenus nocrynusl Takxke Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpamMmmHoe oGecrieyeHue

Haumenosanwue I10 Ne norosopa Cpox neicTus

JIMIICH3UU

MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021

Professional(nmns kitaccoB)

MS Windows 7 Professional |y 75717 1 27.06.2017 27.07.2018

(s KJ1accoB)

MS Office 2007 Professional [Ne 135 ot 17.09.2007 OeccpouHo

7Zip cB00OOAHO pacrpocTpansemoe [10 0OECCPOUHO

FAR Manager c¢B0001HO pacnpocTpansgeMoe 110 0ecCpoYHO

IIpodeccnonanbublie 0a3bl JAHHBIX M HH(OPMaIMOHHBIE CIIPABOYHBIE CHCTEMbI
HasBaHue kypca Ccblika
DnexkTpoHHas 0aza mepuoandeckux u3manuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Hanmonansuas nHdopmarmonHo-anamutuyeckas cucremalURL:
— Poccwuiickuit unnexc Hayunoro nurupoBanust (PUHL)  |https://elibrary.ru/project_risc.asp

[Touckosas cucrema Axagemus Google (Google Scholar) |URL.: https://scholar.google.ru/

Nudopmanmonnas cucrtema - EnuHOe OKHO JocTyma K

URL: http://window.edu.ru/
HH()OPMAIIMOHHBIM pecypcaM



https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true%20
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

9 MartepuajJbHO-TEXHHYECKOE o0ecTiedeHne TUCUMILITHHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe JUCIUTUINHBI BKIIIOUACT:

VY4ueOHblEe ayqUTOpPUM JUIsI TPOBEACHUS 3aHATHH JEKIMOHHOTO Tumna. OcHarieHue:
MynbTrMeauiHBIE CPEICTBA XPAaHEHHUS, [IEPEJauy U NIPeICTaBIeHUs THPOPMaLUK.

Y4aebHas aynuTopHs AJs HMpOBeIeHHs JIabopaTopHBIX paboT: JlabopaTtopusi MEXaHUKH,
MOJIEKYJISIpHOH Qu3nku U TepmMoauHaMuku. OcHamenue: JlabopaTopHble YCTaHOBKH,
U3MEpPUTEIbHBIEC IPUOOPHI 1J1s1 TPOBEACHUS J1a00paTOPHBIX padoT:

1. bannucTuueckue MasiTHUKH.

2. Mastauk O6epoOexa.

3. dusnueckuii MassTHUK.

4. Nocka l'anbTOHA.

5. JJaboparopHasi ycTaHOBKA JUIsl UCCIIEAOBAHUS paclpe-AesieHUs] TEPMOAJIEKTPOHOB IO
MOJ1YJIFO UX CKOPOCTH.

6. JlaGopaTtopHasi ycTaHOBKa MJIsi ONpENENeHUs IoKa3aTenaed anmadaThl Y METOJOM
Knemana u /le3opma.

7. JJabopaTopHasi ycTaHOBKa JIsl IPOBEPKU 3aKOHA BO3pPACTaHUsS SHTPOIMHU B IpoLEcce
QG Qy3un ra30B Ha MOJIEITU MTEPEMEIIMBaHUS IAPOB.

8.JJaboparopHas ycTaHOBKa JJIs1 IPOBEPKH 3aKOHOB BO3pAacTaHMs SHTPOIIUH B IpoLEcCe
TEIUIO0OMEHA.

9.YcranoBka mnaGopaTopHas M M3Y4EHUS 3aBUCHMOCTH CKOPOCTHM 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka nabopaTopHas A HCCIEAOBAaHUS TEIUIOEMKOCTH TBEPAOIo Tella
"M®-TET-M".

11. YcranoBka naGopaTopHas Ui ONpeAeieHUs YHUBEpCAJbHOW ra3oBOM MOCTOSIHHON
"M®-OI'TI-M".

12.Cten m1abopaTOpHBI ra30BbIe MPOLECCHI.

13. MepuTenbHbBII HHCTPYMEHT.

VYuebHas aymutopus A8 npoBeleHHs JabopaTopHbIX pabot: JlabGopatopus
anekTpudecTBa U onTuku. OcHaienue: JlaboparopHble yCTaHOBKH, U3MEPUTENbHBIE MPUOOPHI
JUIs IPOBEJICHUS JTAOOPATOPHBIX paboT:

1.JJabopaTopHas ycTaHOBKa JJIsl UCCIIEIOBAHUS 3JIEKTPOCTATUYECKOTO MOJISI C TIOMOILBIO
OJIMHAPHOTO 30H]A.

2. YcTaHOBKA JUTS ITYHTUPOBAHHS MIJUTHAMIIEPMETPA.

3. YcranoBka 1abopaTopHas 11l ONpeeeHUsI MHIYKTUBHOCTH COJICHOM 1A U MAarHUTHOU
IPOHHIIAEMOCTH.

4. YcraHoBka nabopaTopHast A U3yYEHHsI pe30HaHCa HANPSHKEHUH M ONpeeNeHHs
WHTYKTHBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3y4EeHHUs JUIMHBI CBETOBOI BOJHBI U XapaKTEPUCTUK
TUGPaKIUOHHOMN PelIeTKH.

6. JlabopaTopHas ycTaHOBKa JUIs OINpENeNICHHUs pajuyca KPUBU3HBI JUH3BI U JUTMHBI
CBETOBOI BOJIHBI C TOMOIIBIO Kouer] HproToHa.

7. JlaboparopHasi ycTaHOBKa JUIsl ONpPE/AETICHUs KOHIIEHTPALMM PacTBOPOB caxapa U
MTOCTOSIHHOW BpAIllCHMUS.

8. UcTOYHMKY IUTAaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocreit Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Marasun uaaykruBaocteii Time Electronics 1053.

12. Marasuss! conpotusienuii P-33.

13. Mynbstumetpsl mudpossie MAS-838.

14. Mynstumerpst APPA 106,203,205.

15. Ocumnnorpad npyxkananbhbii GOS-620 FG.

16. Ionapumerp CM.

17.MepuTenbHbI HHCTPYMEHT.



VYyeOHas aymautopusi IJIsi MPOBEACHUS JIabopaTOpHBIX pabot: Jlaboparopusi aToma,
TBepaoro tena, sapa. OcHamenue: JlabopaTopHble yCTaHOBKH, H3MEPUTEIbHBIE TPUOOPHI ISt
MIPOBEICHHMS JTAOOPATOPHBIX PAOOT:

1.Jlaboparopnas ycranoBka s "VM3yuenus BHemHero porodddexra’.

2. YcraHOBKa JJI M3y4EHUS CIIEKTpa aromMa BOAOPOJA U OIpPEAeTCHHS MOCTOSHHOM
Punbepra.

3. YcraHnoBka 1abopaTtopHas Jis OIlpeieieHus OTeHIMana BO30YyXKIeH s Ta3a.

4. YcTaHOBKa JJIs1 OTIpeIeNIEHUs JUIMHBI IPOOeTa YacTHUI B BO3yXe€.

5. U3mepurens ckopoctu cueta Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocumnorpad npyxkananbnbeiii GOS-620 FG.

9. MepuTenbHbIii UHCTPYMEHT.

VY4eOHbIE ayAWTOPUM JUISI TPOBEACHUS MPAKTUYECKUX 3aHATHHA, TPYNIOBBIX U
WHAVBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJISI W TMPOMEXKYTOYHOM aTTeCTallUu.
OcHnaiuenue: IHTepakTuBHas 10CKa, POEKTOp. Jlocka, MyJIbTUMEAUIHBIN IPOEKTOP, IKPaH.

[Tomemienus 7151 caMoCTOSATENbHON padboThl oOyuatonuxcsa. Ocnaienue: [lepconanbubie
KoMIbioTephl ¢ naketom MS Office, ¢ BeixogoM B MHTEpHET M C JAOCTYIIOM B BJICKTPOHHYIO
nH(}OPMaLMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomemenne Ui XpaHeHHs] W OPOPHIAKTHYECKOTO OOCIY)KMBaHHUS  y4eOHOTO
obopynoBanus. OcHamenue: CTelaxku g XpaHEeHUs: yueOHO-METOJUUECKON TOKYMEHTAIUH,
CTeJUTAXH W CeH(Bl I XpaHeHHs Y4eOHOro OOOpYHOBaHHS, WHCTPYMEHTHI Ui PEMOHTA
000pyT0BaHUS.



Hpuioxenne 1

Y4eOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[Io pgucturmuinne  «®usukay MOpeaycMOTpeHa  ayauTopHass H  BHEAayAUTOpHAs

camocTosiTennbHas pabora oOydarommxcsi. AyAUTOpHAs CaMOCTOSATENbHAs padoTa CTYJSHTOB
BBINOJIHACTCS HA J1JAOOPAaTOPHBIX U MPAKTUYECKUX 3aHATHUAX IO 33JaHUIO IpenojaBaress U Moj
ero KoHTpojeM. OHa IpeArnoiaraeT BhIIOIHEHUE JIAOOPATOPHBIX PadOT, clauy KOJUIOKBUYMOB U
HalKMCaHUe KOHTPOJIbHBIX padoT.

BHeayauTopHas camocTosiTenbHas padoTa OOYYalONIMXCS 3aKII0YaeTcss B MPOpabOTKe

JIGKIMOHHOTO Marepuaia, PEUICHHH WHAWBHIYaJIbHBIX JIOMAIIHUX 33/1a4, HOATOTOBKE K
BBITIOJIHEHHIO JTAOOPATOPHBIX paboT, 00paboTKe pe3ynbTaToOB 3TUX PadoOT, a TAKXKE B MOATOTOBKE
K KOJUIOKBUYMaM U KOHTPOJIbHBIM paboTaM.

Ilpumepnsle sapuanmaol ayoumopHviX KOHMPOLHBIX PAdOm:

Konmponvnaa paboma Ne 1 «Knaccuueckas mexanukay

CHpaBe,I[J'II/IBBI JIY CJICAYIOIIUC YTBep)KI[eHI/IH?

Al | BekTop MrHOBEHHOW CKOPOCTH COBIAJIAET IO HANPABJICHUIO C BEKTOPOM IEPEMEIICHHUS.

A2 | MOMEHT CuJIbl HEe 3aBUCHUT OT TOUKH MPHIIOKEHHSI CUIIBI.

A3 | B nosie KoHCepBaTHBHBIX CHJI MOXKHO BBECTH MOHSATHE MOTCHIIUATLHON YHEPTUH.

A4 | 3ak0H coXpaHEHHUsI MOMEHTA UMITYJIbCA CBSI3aH C OJHOPOJAHOCTHIO IPOCTPAHCTBA.

1) [a, Bcerna 2)  Her, Hukorza 3) HWHorna cnpaBeiivBO, HHOTIA HET

Bl | [IpsmonuHeitHOe IBUXKEHHE MaTepUaIbHOM TOUKH ONUCHIBAETCS] ypaBHEHUEM X = 3 —
4t% 4+ 2t3 (m). UeMy paBHa CpeiHsAsS CKOPOCTD JBMKEHHS TOUYKH OT HaYaJIbHOTO MOMEHTA
J10 MOM€EHTa BpeMeHHu t = 3 c?
1) 6m/c 2) 7wm/c 3) 21wm/c 4) 30wm/c

B2 | Kpyrnoe Teno, numeroniee Gpopmy mosoit cepbl Maccod m = 2 Kr u paguycom R =
10 cM, BpamiaeTcs ¢ YIII0OBOM CKOPOCTBIO @ = 2 €1 BOKPYT OCH, IIPOXOAAILEl uepes ero
nenTp. Kakyio paboTy coBepiaT Criibl TPEHHS K MOMEHTY, KOT/Ia YTJIOBasi CKOPOCTh
BpallleHHs I1apa YMEHbLIUTCS BABOE?
1) 48 mJIx 2) 80 mJIx 3) 20 mIx 4) 4 mJlx

C1 | Teno aBmKeTCs MO OKPYKHOCTH pagryca R = 1,5M co ckopocThi0, 3aBHCSIIIEH OT
BpeMeHH, Kak v = ft%, rae B = 2 M/c?. UeMy paBHO NOJHOE YCKOPEHHUE TENA B MOMEHT
BpemeHu t = 1 c?

C2 | Ha 6apaban, umeromuii popMy TOHKOCTEHHOTO IIMIUH Ipa ¢ Maccoil M = 0,3 Kr, KOTOpbIii

MOJKET BpallaThCsl BOKPYT CBOEH OCH, HAMOTaH IIHYpP, K KOHILY KOTOPOTO MOBEIIEH IPy3
maccoii m = 0,1 kr. Ha kakyro BbICOTY OIyCTUTCA I'py3 4epe3 t = 2 ¢ Ioclie Hadaja
JIBUKEHHUSI.

Konmpononaa paooma Ne 2 «Mexanuueckue konebanua u 6oamnwl. Penamueucmckasn
MeXaHUuKa»

CrpaBeyiuBbl JIM CIEAYIOUIUE YTBEPKIACHUs?

Al [Tpu rapMoHUYECKUX KOIEOAHUSIX CPEAHSS KWHETHUECKas YHEPTHUs KOJEOTIOIIeCs
CHUCTEMBI paBHA CpeAHEN OTCHIUAIbHOU SJHEPIUU

A2 | IoOpoTHOCTH XapaKTepU3yeT OTHOCUTEILHOE YOBIBAHUE DHEPTUN KOJICOaHUH 3a TIEPHO/I.

A3 | AMmunTyna koneOaHus yacTuIl B Oeryieil BOJHE 3aBUCUT OT KOOPAMHATHI.




A4 | B HaTsHYTOH CTpyHE MOXHO BO30OYIUTH CTOSYNE BOJIHBI JTF000 TMHBI BOJHBI.

A5 | Jlunelinbiit pazmep Telia He MeHseTcs npu nepexoje ot oaHoit MCO k npyroil.

1) Ja, Bcerma 2) Her, nukormaa 3) HMHorpma cripaBeIMBO, HHOT/IA HET

B1 | Ykaxure HeBepHoe yrBepxkaeHue (B pamkax CTO):

1) Macca noKos 4acTHIIbI SBJSICTCS MHBAPUAHTHON BEJITMYMHOM

2) HampaBneHue yCKOpPEHUS YacTHIIBI HE COBIIAAACT C HAIIPABJICHUEM JICHCTBYIOIICH Ha
HEE CHJIBI

3) OrHocuTenbHas CKOPOCTh yacTuil <1

4) B mepenstuBMCTCKOM npubmmxkennu Jlopenn-gpakrop y<<1

B2 | C xakoii OTHOCUTENHEHOW CKOPOCTHIO [ TOJDKHA IBUTATHCS PEISTHBUCTCKAS YaCTHIIA,
YTOOBI €€ MMOJTHAs YHEPTHUs MMPEBHIIIAIa YHEPTUIO TTOKOS B 2 pasa?

1) 0,71 2) 0,82 3) 087 4) 0,94

B3 | CknaapiBaroTcs rapMOHHYECKHE KOJI€0aHUSI OJTHOTO HAIIPaBJICHUS C OJIMHAKOBBIMU
YacTOTaMH ) U aMIUTUTyJdaMu Ag, pa3HOCTh HadallbHBIX (a3 KoTopeix A@ = . Uemy
paBHA aMILTUTY/1a PE3yIbTHUPYIOIIETo Kojaebanus?

1) o 2) A2 3) 4,3 4) 24,

B4 | Umeercs HatsiHyTas cTpyHa niuHOH [ = 1 M. B Hell Henb3s Bo30yAUTh KoneOaHus ¢
JUTMHOM BOJIHBI A, paBHOM

1) 075m 2) 05wM 3) 04w 4) 025wm

Cl1 | Jlorapudmudecknii JeKpeMeHT HEKOTOpOi KoebarenpHol cuctembl A = 0,05.
Omnpexnenure, yepe3 Kakoe KOJIUYeCTBO KosiebaHui N HX aMIUIUTyJa yMeHbIuTcs B 10
pas?

Konumponsnan paboma Ne 3 «Monexkynapuasa ¢puzuka u mepmoouHamuKa

CrnipaBeJIMBBI JIU CIEAYIOMINE YTBEPKACHUS?

Al JI71st MOJIeKYJTbI UJI€aTTbHOTO Ta3a BEPOSITHOCTh UMETh HYJIEBYIO MTPOEKIIUIO CKOPOCTH Ha
0oChb Y MakCUMaJbHA.

A2 | MakpococTOsSTHUE CUCTEMBI XapaKTepU3yeTcsl 3aJaHUEM COCTOSTHUS BCEX YacCTHIL,
COCTABJISIFOLUX CUCTEMY.

A3 TermoeMKoCTh BO3AyXa HE 3aBUCUT OT IPOIIECCa.

A4 | DHTpOMUS CUCTEMBI B OINPEIETICHHOM COCTOSTHUY MPONOPIMOHAIbHA JJoTapupmy
CTAaTUCTUYECKOIO BECA ITOTO COCTOSHMUSL.

1) Jla, Bcerma 2) Her, nukorga 3) HHorna cripaBe/UIMBO, MHOT/IA HET

B1 | B 3akpeiToM cocyne HaXOaUTCs ueanbHbIi ra3. CpaBHUTE KOJIUYECTBO MOJICKYT,
CKOpPOCTH KOTOPBIX OTJIMYAIOTCS HEe Oojiee yeM Ha 1 M/c OT 3Ha4eHUs CpeaHen
KBaJIpAaTHYHOMN CKOPOCTU U KOJIMYECTBO MOJIEKYJI, CKOPOCTH KOTOPBIX OTIMYAIOTCS HE
Oosiee yem Ha 1 M/c OT 3HAYEHUsI HanboJiee BEPOSITHON CKOPOCTH ATOTO rasa.

l) ANKB < ANBep 3) ANKB = ANBep
2) AN > ANgep 4)  3TO 3aBHCHUT OT TEMIIEPATyphI ra3a

B2 | Ilycth Ha TOBEpXHOCTU 3€MJIM BO3yX HAXOJIUTCS MPU HOPMAIBHBIX yCIOBUAX. CunTas,
4TO TCMIICPpATypa U MOJISIpHAA MacCa BO3/1yXa HC 3aBUCAT OT BbICOTBI, OIIPCACIUTC CTO
JTaBJICHHE B IIIaXTe Ha MTyOHHE 2 KM HI)KE OBEPXHOCTU 3eMJIH.

1) 1,94 atm. 2) 1,63 arm. 3) 1,28 atm. 4) 1,45 arm.




B3

YTrnekucblii ra3 CMEIaiy ¢ HEeU3BeCTHRIM ra3oM. [lokazarens agnabaTsl TOMTy4EeHHOM
cMecH okasaiicsi paBeH 1,58. MOKHO yTBep KJaTh, UTO BTOPOM ra3 B CMECH

1) omHOATOMHBII 3) MHOTOaTOMHBIN
2)  JABYXaTOMHBIH 4) MOXKeT ObITh JABYXaTOMHBIM HJIH OJHOATOMHBIM
B4 | Menusiit 6pycok maccoit 500 1 octeiaer ot 80°C 10 komHaTHOM Temmeparypsl 20°C. Ha
CKOJIBKO TIPH 3TOM U3MEHSIETCS €T0 SHTPOIHs. Y IeNIbHas TerioeMKocTh Menu — 390
Jx/(xr-K)
1) 23 Iw/K 2) 27 Ix/K 3) 36 Ix/K 4) 42 Ix/K
C1 | UneanbHblid ABYXaTOMHBIHN ra3 coBepiaet 1uki Kapuo. B npouecce aanabarnyeckoro

pacuupenus ero oobeM yBenuuuBaercs B n = 1,5 paza. Onpenenuts kodhduueHt
10JIE3HOT'0 AEMCTBUSL 3TOr0 LIUKJIA.

Konumponsnas paboma Ne 4 «Inekmpocmamuxka u nOCmMOAHHbBLIL MOK»

CHpaBe,I[J'II/IBBI Ji CJICAYHOIIUe YTBep)K)ICHI/IH?

Al

SJIGKTpI/ILIeCKOG I1OJIC HAIIPABJICHO B CTOPOHY YMCHBIICHHUA ITIOTCHIIMAJIA.

A2

EMKOCTB T1J10CKOT0 KOHJICHCaTOpa 00JIbIIe EMKOCTH CHEPUUSCKOr0 KOHICHCATOPA.

A3

KonnuecTBo ypaBHEHHiA, cocTaBisieMbIx o 2 npasuiny Kupxroda, copnanaer ¢
KOJIMYECTBOM BETBEH.

1)

Ja, Bcerna 2)  Her, Hukorga 3) MWHorna cupaBeuiMBO, MHOTIA HET

Bl

DNeKTpUYECKOe T0JIe CO3/IaHO ABYMsI OECKOHEUHBIMU MapaJlIeIbHBIMU TUIACTUHAMH,
HECYIIMMHU PaBHOMEPHO PACIPEIEICHHbIN M0 IUIOMIAN 3apsijl ¢ IOBEPXHOCTHBIMU
wioTHocTsIMU 61 = 1 HKn/M? 1 62 = =3 HKn/mM2. Onpenenute OTHOIIEHUE MOAYIIS
HANPSHDKEHHOCTH TOJI MEXKAY IIIACTUHAMU Egyymp K MOJYIIIO HAIPSPKEHHOCTH MOJISL BHE
TUIACTUH Egnewn-

1) 2 2) 3 3) 312 4 172 5) 1/3

B2

NmeeTcs nMIMHApUYECKUI KOHIEHCATOp eMKOCThio C.  Pananyc BHYTpeHHEN M BHELIHEN
0OKJIaZIOK YMEHBIIUIIH B 2 pa3a. EMKOCTh KOH/IEHCAaTOpa MPHU 3TOM

1)  ocraHeTcs HEM3MEHHOM
2)  yBenuuuTcs B 4 pasa

3) yMmeHbIIUTCA B 4 pasza
4)  yBemmuurcs B 2 pasa

5) ymeHbmuTcs B 2 pasza

B3

A B B cxeme, ykazanHo# Ha pucyake DJIC uctounnka ¢ = 25 B, ero
BHYTpPEHHEE cOpoTuBiIeHUE 7 = 2 OM, BHEIIHEE CONPOTUBIIEHUE R =
3 OM. Onpenenure pa3HOCTh NOTEHIIUAIOB MEXY TOUKamMu A u B.

1) 20B 2) 10B 3) 6B 4) 25B 5) 15B

Cl

JIBe TOHKOCTEHHBIE KOHIIEHTpHUYecKue chepbl ¢ paguycamu Ry = 0,1M u R, = 0,25 ™
HecyT Ha cebe 3apsiabl q; = 2 HKi u g, = —1 HKu1 coorBercTBeHHO. Uemy paBHa
HAIPSDKEHHOCTD 3JIEKTPUYECKOTO OISl B TOUKaX, OTCTOSIIIMX OT LIEHTpa Ha PacCTOSTHUS
rn=02mMmunr,=03Mm.




C2

| Nwmeercs npoBoaHuK ¢ conporusienneM R = 200 OmM, B koTopoM
CuJjia TOKa paBHOMEpHO Bo3pacTtaeT oT 0 110 [0 = 94 B

. teyeHue BpemMeHu T = 30 c. OnpenenauTb KOJU4eCTBO TEIIOTH (),
E BbIJIeJIMBIIEECS B IPOBOJHUKE 3a epruo BpeMeHu oT t; = 10 ¢

T t |no t,=20c.

Konumponvnasa paboma Ne 5 «kMazcnumocmamuxa u 31eKmpomazHemusm»

CrpaBeJIuBbI JIM CJICIYIOUIUE YTBEPKIACHUS?

Al | MaruuTHOe nose, co3jaBaeéMoe POBOIHUKOM C TOKOM, OJTHOPOIHO.
A2 | Eciiu BHYTpH KaTyLIKH 3aMEHUTh OJIMH CEPJCUYHUK HA JPYTOH, TO €€ HHIYKTUBHOCTh
YMEHBUINUTCS.
A3 | Ilox nelicTBHEM BHEIIHETO MAarHUTHOIO MOJISE IPOUCXOAUT HAMAarHUYMBaHUE MarHeTUKA.
1) [a, Bceraa 2)  Her, Hukoraa 3) UMHorna cripaBeyIMBO, HHOT/IA HET
Bl | Ilo 6eckoHEYHO JJIMHHOMY NPSMOMY IIPOBOJY T€UET MOCTOSIHHBIN 3JIEKTPUYECKUM TOK | =
200 A. Ha paccrosinuu v = 1 M OT HEro pacrojokKeHa paMKa B BUJE KBaJipaTa co
ctopoHoit a = 0,01 M, KOTOpas JEKUT B OJTHOM IJIOCKOCTH C MPOBOJIOM. YeMy paBeH
IIOTOK MarHUTHOW MHIYKIMHU yepe3 3Ty paMKy? CuuTaTh, 4TO MarHUTHOE I10JI€ BHYTPH Hee
OJIHOPOJIHO.
1) 5uB6 2) 2uBO6 3) 4uBo 4) 6 uB6 5) 12 uB6
B2 | [Ipu yBenuueHuu B 2 pas3a CUIIbI TOKA B KaTYyIIKe C MHAYKTUBHOCTBbIO L = 2 I'H, sHeprus
MarHMTHOro noJjs Bospocia Ha AE = 12 k. HaliTu HauanbHOE 3HaYEHHUE CUIIBI TOKA.
1) 4A 2) 2A 3) 025A 4) 1A 5 05A
B3 | AkTEBHOE CONPOTHUBIIEHUE KOJIeOaTeTpHOr0 KOHTypa R = 2 OM. Kakyro MontHOCTB
noTpedIIseT KOHTYp MPH MO ACPKAaHUM B HEM He3aTyXaroluX KojeOaHul ¢ aMIUIUTYA01
cunbl Toka I, = 0,4 A?
1) 800mx 2) 400mx  3) 320m/x  4) 160 mJIx 5) 40 mJIx
C1 [To kKoHTYpY, IpeaCTaBIEHHOMY Ha pHUCYHKE, TedeT Tok [ = 8,5 A.
Haiitn BennuuHy u HanpasiaeHUE UHIYKIIUM MAarHUTHOTO IOJIS B
Touke O, eciau paauycsl H30THYTBIX YacTed koHTypa R = 20 cM u
r =10 cm.
C2 | 3aMKHYTHI KOHTYp B BUJE PAMKHM II0mabio 0,5 M? paBHOMEPHO BpalaeTcs B

OJIHOPOJAHOM MarHUTHOM Mosie ¢ uHaykuuei 23 mTa, nenas 20 060poToB B cexkyHy. Och
BpaILlEHUs JIEKUT B INIOCKOCTH KOHTYpa U NEPIEHAUKYIISIPHA HAIIPABIECHUIO MOJIS.
Onpenenuts nerictyromee 3HadeHne J/[C B KOHType.

Konumponvnaa paboma Ne 6 «Boanoeaa onmuka»

CrpaBeyiuBbl JIM CIEAYIOUIUE YTBEPKIACHUs?

Al | DaexkTpoMarHuTHas BOJIHA IEPEHOCUT SHEPTHUIO, HO HE TIEPEHOCUT UMITYJIbC.

A2 | OnTudeckuil myTh COBNAAET C FTEOMETPUUYECKON JJIMHOW MYTH, MPOXOAUMOI CBETOM.

A3 | dudpakmus Openens — 3To qudpakius B TapaylieIbHBIX JTydax.

A4 | DIMNTUYECKYIO MOJIIPU3ALIAI0 MOKHO MPECTABUTH KaK CYNEPIIO3UILIMIO IBYX JIMHEHHBIX
MOJISIPU3AIUH.

A5 | l'onmorpamma naer 1Ba 00BEMHBIX H300paKEHHUS O0BEKTA.

1) Ja, Bcerma 2) Her, nuxormaa 3) HWHorpaa cripaBeIHBO, HHOT/IA HET




B1

JIBa KOTepeHTHBIX TOUYCYHBIX HICTOYHUKA CBETA C IJTMHOM BOIHBI A = 0,5 MKM, paccTosiHHe
Mexay KoTopeiMu d = 0,5 MM, pacriosIoKeHbI TapaJUIeTLHO SKpaHy Ha pacCTOSIHUM L =
1 ™M ot Hero. Uto Oyaer HaOIIOIATHCA B TOYKE IKpaHa, OTCTOAIIEH HA X = 1 MM OT
LIEHTPa CUMMETpUn?

1) cBemioe MATHO 3) MNPOMEXKYTOYHOE COCTOSTHUEC
2) TEMHOE IMATHO 4) HEBO3MOXXHO OIPEICIUTh

B2

Ha kpyrnoe otBepctue paguyca ¥ = 3 MM IIaJaeT HOPMAJIbHO IUIOCKAast
MOHOXpOMaTHYECKast BOJIHA C JUIMHOM BOJHBI A = 750 HM. [Ipu kakoMm paccTosHUU 10
9KpaHa B TOUYKE CUMMETpUU OyeT HabII0JaThCs CBETIIOE MATHO?

1) 3wm 2) 4wm 3) 5™ 4) Twm

B3

Ha Tonkyto rieHky ¢ moka3zatenem npenomiieHus N = 1,4 nagaer nox yriaom 6 = 45°
MOHOXPOMAaTHUECKU CBET C JUIMHON BOJIHBI A = 600 HM. [Ipu kakoii MUHUMAaJIbLHON
TOJIIMHE IJICHKH OyJeT HabIoAaThesl MHHTEP()EPEeHLIMOHHBI MUHUMYM B OTPa’KEHHOM
csere?

1) 125uMm 2) 250 M 3) 150 um 4) 300 am

B4

Yroa Mexay IIOCKOCTIMU MPOMYCKaHUS IBYX MOJISIPOUIOB paBeH 60°, a TpeTuit
pacmoIokKeH MKy HUMH TakK, YTO €ro MJIOCKOCTh Mponyckanus cocrasisieT 30° ¢
MJIOCKOCTBIO MIPOITYCKAHUS TIEPBOTO MoJisiponaa. Ha 3Ty onTuyeckyro cucremy nagaet
€CTECTBEHHbIN cBeT. KakoBa MHTEHCHBHOCTD MPOILIEIIETO cBeTa?

1) 0,09, 2) 0,061, 3) 0,03, 4) 0

Cl

Ha nudpakunoHHyro pemeTky ¢ nepuooM 3,5 MKM U IUpUHOM mienu 1,2 MKM majaer
HOpPMAaJIbHO CBET ¢ JUIMHOM BOJHBI 600 HM. CKOJIBKO TJIaBHBIX MaKCUMYMOB
JU(PPAaKIMOHHOM PeIeTKH MoMnajeT B 001acTh LEHTPAIbHOTO 1U(PPAKIIMOHHOTO
MaKCHMyMa OT OJJHOM miesn?

Konmponvnaa pavoma Ne 7 «Keanmoeas onmuka»

CrnipaBeJIMBBI JIU CIEAYIOMINE YTBEPKACHUS?

Al | IIpu HU3KOI TemnepaType TeII0BOe U3JIyuyeHHE UAET B OCHOBHOM B BUIMMOM yacTu
CIIEKTpa, a ipu OoJiee BBICOKOH MEePeX0IUT B HH(MPAKPACHYIO.
A2 | Umnynbc oToHA MPsIMO MPOMOPLMOHATIEH €r0 YacTOTe.
A3 | Cuna Toka HachimeHus pu poTodddexTe onpeaenseTcss HHTEHCUBHOCTBIO MaIal0IIEero
U3TY4EHHUsl.
A4 | U3meHeHue qTMHBI BOJTHBI (JOTOHA TPU €T0 KOMITTOHOBCKOM PacCesTHUH OTPeAeIIseTC s
MaTepHaJiOM PacCeHBAIOILEro oopasia.
1) Ja, Bcerma 2) Her, nuxormaa 3) HMHornaa cripaBeITMBO, HHOT/IA HET
B1 |Kak n3menunace TemnepaTypa aOCOIIOTHO YEPHOIO TEJa, €CIIM MOILHOCTD €r0 U3Ty4eHUS
noBbicuiIach B 81 paz?
1) yBenmumiace B 9 pa3 3) yBenmumiach B 3 pasa
2) yBenumumiach B 27 pas 4) yBeawumiack B 81 pas
B2 | JlaBnenue cBeTa Ha MOBEPXHOCTH IIPH SHEPreTHIecKoi ocBemennoctu E, = 120 Bt/
M2 cocrasuno 0,5 Mklla. Onpenenure K03(QPUIMEHT OTPaKEHHs STON HOBEPXHOCTH.
1) 0,33 2) 0,75 3) 05 4) 0,25
Cl | Ilpu paccestnun poTOHA Ha CBOOOIHOM 3JIEKTPOHE Ha yroi 60° ero SHeprusi yMEHBIINIACH

B 2 paza. OnpenenuTe JIMHY BOJHBI TaAaroniero (oToHa.




C2

[Tpu o0ayueHnn MeTasIa CBETOM C JUTMHOM BOJIHBI 245 HM HaOmomaercs GoTtoddhexT.
Pabota Beixoga metaiia paBHa 2,4 5B. Kakoe HanpspkeHre TOPMO3SIIIETO JIEKTPUUECKOTO
IOJIS1 HY’)KHO MTPHIIOXKUTH K METAJUTY, YTOOBI YMEHBIIUTh MAaKCUMAIIbHYIO CKOPOCTh
BBUICTAIONTNX (DOTOIIEKTPOHOB B 2 paza?

Koumponvnan paooma Ne 8 «Keanmoesaa mexanuxka u amomnasn puzuka»

CrpaBeJIMBbI JIM CICTYIONTUE YTBEPKIACHUS?

Al

I'unoresy ne bpoiiyist 0 HAIMYKUK Y YAaCTHUI] BOJIHOBBIX CBOMCTB HEBO3MOKHO IOJITBEPAUTH
SKCIEPUMEHTAIBHO.

A2

[TonHyt0 3HEPTUI0 KBAHTOBOW YaCTHUIIbI HEIb3S Pa3e/iuTh HA KHHETHUECKYIO U
MOTEHIIMAIBHYIO.

A3

CoOcTBEHHBIE 3HAUEHHS OHCPIrur 4aCTHIIbI O6p8.3y}OT HereprBHLIﬁ CIICKTP.

A4

HpO@KHI/IH MOMCHTA UMITYJIbCa B KBAaHTOBOM MEXaHHKE HUKOTI'Ia HE paBHA €ro MOAYJIHO.

1)

Ja, Bcerna 2)  Her, nukorga 3) MHHorna cupaBeuiMBO, MHOTIA HET

B1

ATOM BoJIOpOJa HCITyCTHIT (DOTOH, COOTBETCTBYIOIINI TpeThel nHun cepuu [lamena. [pu
9TOM €r0 paguyc

1) ymenbpumics B 3 pasa 3) ymeHsbnuics B 4 pasa
2) yBenuymics B 2 pasa 4) yBemuuwiics B 3 pasa

B2

Yacrua B 66CKOHEUHO TITyOOKOH MOTEHIIMATBHOMN sIME HAXOIUTCSI BO BTOPOM
BO30YKJIECHHOM COCTOSTHUH. BeposTHOCTh HaX0X/IeHHsI YaCTUIIbI B KpaiHEH TPeTH sIMbl

) >13 2) <13 3 13

4) HCAOCTATOYHO AAHHBIX JJI OTBCTA

B2

DJeKTpOH B aTOMe HaxoAuTcs Ha ypoBHe 3d. Ha kakue U3 nepeurcaeHHbIX HUKE YPOBHEH
IIEpexo0/1 3anpeiieH?
A) 2s, b) 2p, B) 4f.

1) Tompko A 2) Tonbko b 3) Tonpko B

4)  Bce mepexo/ibl pa3perieHbl

C1

JIJst KakuX 3JIEMEHTOB JTHHA BOJHBI Ko-JTHHHUH JISKUAT MEX Ty 3HaUeHUssMA A; = 170 M
u A, =200 n0m?

C2

DJIEKTPOH MPOIIIEIT YCKOPAIOUIYIO pa3HOCTh moTeHnnanoB 200 k3B, a mporon — 10 xk3B.
Haitgure oTHOMIEHME JIMHBI BOJIHBI 1€ bpoiiyist mpoTOHA K JUIMHE BOIHBI 1 bpoiiis
AIIEKTPOHA, €CJIM 00€ YaCTHUIIBI HAYaJIH CBOE JIBFDKEHUE U3 COCTOSTHUS TTOKOSI.

Konumponvnaa paboma Ne 9 «Du3zuxka meepoozo mena u a0epuasn Quzukay

CrpaBeayiuBbl JIM CIEAYIOUIUE YTBEPKIACHUs?

Al | Cucrema TOXKIECTBEHHBIX YACTUI] OMMCHIBAETCS CUMMETPHYHON BOJHOBOU (DyHKIIMEH.

A2 | C nOHMXEHUEM TEMIIEPATYPHI CONPOTUBIIEHUE TIOIYIIPOBOIHUKOB PACTET.

A3 | TIpumecHBIe JOHOPHBIC YPOBHH PACIIONIOKEHBI B HUKHEH YACTH 3alPEIICHHON 30HbI.

A4 | Macca palMOaKTHBHOIO 5/Ipa MEHBIIE CYMMbI MacC COCTABJIAIOIIUX €0 YacTel.

AS | Tlpu npoX0KIEHUH B BEIIECTBE Y-KBAHT POKIAET DIEKTPOH-TIO3UTPOHHYIO Mapy.

A6 | CymiecTByeT Tpu pa3sHOBHIHOCTH JIEITOHHOIO 3apsa.

1) Jla, Bcerma 2) Her, nukorga 3) HHorna cripaBeUIMBO, HHOT/IA HET
‘ Bl ‘ DJIEKTPOHHBIN ra3 HaXOAUTCsl B METaJllIe TP KOMHATHOM Temneparype. Onpenenure




obnacte pa3MbiBanus Ae Gpynkiuun Oepmu-/lupaka Boausu ypopas @epmu. OTBET
BbIpa3uTe B 3B.

1) 11-B 2) 0,183B 3) 2,51072%5B 4) 1,85B

B2 | B pesynbrare cepuu paJHOaKTHBHBIX PACIIAI0B HENTYHHI o) NP IPEBPAIAETCS B BUCMYT

299Bi . Kakoe KOIMYECTBO O~ U B-pacnagoB OH MCIBITHIBAET IIPU STOM?

1) 7oudp 2) 8owub6p- 3) 5au2p- 4) 4aun2p-

7
B3 OHpe,IleJ'II/ITe, HACKOJIbKO OTJINYACTCA SHEPrusd MOKOA aToOMa Be ot OHEPI'UU IIOKOA AApa
9TOr0 aroMa.

1) 3,59 MaB 2) 4,61 MsB 3) 7,17 MaB 4) 2,05 MsB
B4 |Kakas u3 HIKENEPEYHCIEHHBIX PEAKIMI IPOTUBOPEYUT 3aKOHY COXPAHEHHUsI MOMEHTA

uMIyibca’?

1) p+y—-et+v, 3) ef+e -y

2) nop+et+v, 4 woe +v.ty,

Cl | Onpenenure akTUBHOCT | MI pajioHa *eRN , €CIIM €ro MEPUOJI MOIYPACIIajia COCTABISET

3, 8 cyTOK.

C2 | HaiimuTe, HcXo/s U3 KanelbHON MOJIENH, OTHOIIEHHE paauyca sapa 295Pb k paauycy

aapa SENi.

Ilpumepot unoueuOyanbHbIX 0OMAMHUX 300aY

1 cemecTp

3aoaua 1 «Kunemamuxa nocmynameslibH020 U spauiameiibHozo OGUIICCHUA)

S
Pajinyc-BeKTOp YaCTHIIbI M3MEHSETCS 10 3aKoHy 7 = t2T + 4t] — 2k (m). HaiiTu BexTop
CKOPOCTH U, BEKTOP YCKOPEHHs @, MOJYJIb CKOPOCTH U YCKOPEHHS, & TAKIKE YTOJl MEXKILY ITUMH
BEKTOPAaMH B MOMEHT BPEMEHH t = 2 C.

3aoaua 2 «/lunamuxa nocmynamenbHo20 08UNCEHUA)

Ha teno maccel m, jiexaiiiee Ha TJ1aJIKOil TOPU30HTAIBHOM MIJIOCKOCTH, B MOMEHT t = 0  Havasa
JeNCTBOBATh CUJIa, 3aBHCsINAsl OT BpeMeHH Kak F = kt, tne k — nocrosHHas. Hampasnenue
ATOU CUJIBI BCE BPEMsI COCTABIISIET YTOJl & C TOPU30HTOM. HaliT CKOpOCTh Tesla B MOMEHT OTphIBa
OT IUIOCKOCTH U IyTh, MPONIEHHBINA TEJIOM K 3TOMY MOMEHTY.

3aoaua 3 «/[lunamuxa epawyamenbHozo 08UNCEHUA»

Yepes Osiok, umerounii gopmy aucka, nepekuHyT mHyp. K KoHIlaM miHypa mnpuBs3aiu
rpy3uku maccod my; = 100r u m, = 110 r. C kakuM yckopeHueM OyIyT ABUraThbCs TPY3HKH,
eciu Macca m 6moka paBHa 400 r? Tpenue npu BpaieHuH 0JI0Ka HUYTOXHO MaJio.

3aoaua 4 «3aKOHBl COXpAHEHUA IHEPZUU, UMNYIbCA U MOMEHMA UMNYJIbCAY

UYenoBek cTouT Ha ckambe JKYKOBCKOTO U JIOBUT pyKoid Msidu Maccod m = 0,4 Kr, neTaimuii
B FOPU30HTAIBHOM HarmpaBiIeHUU co cKopocThio v = 20 M/c. Tpaekropus Msya MpOXOAUT HA
paccrosiHuu 1 = 0,8 M OT BepTUKaIbHON OCH BpalleHus ckambi. C KakoH yriioBOil CKOPOCTBIO U




HAYHET BpallaThCsi cKaMbs JKyKOBCKOTO € YeNOBEKOM, MONMAaBIIMM MSAY, €CIM CyMMAapHBII
MOMEHT UHEPILMH YeI0BEKa U CKaMbM paBeH [ = 6 Kr - M2?

3aoaua 5 «l apmonuueckue Konedanus»

Yacruiia coBepiiaeT rapMOHMYECKHE KOJIeOaH!s BIOJIb OCH X OKOJIO IOJIOKEHHE PABHOBECHS

x = 0. Yacrora kosnebanuii w = 4 ¢~1. B HeKOTOPbIii MOMEHT KOOPJMHATA YACTHIBL Xy = 25 CM
u ee ckopocth vy = 100 cM/c. HaiiTu koopauHaTy X ¥ CKOPOCTh U 4YacTHIIbI uepe3 t = 2,4 ¢
1I0CJIE 3TOI'0 MOMEHTA.

3adaua 6 «3amyxaroujue Konedanun»

OpnHopoaHBbIN JUCK paguyca R = 13 cM MOXKeT BpallaThCsi BOKPYT TOPU30HTAIbHOM OCH,
NEPIEHIUKYJIIPHON K €ro INIOCKOCTH M MIPOXOoJAuIel uepes kpai qucka. Halitu nepuosn Massix
KoJIeOaHUH 3TOro JUCKa, €ClU JIorapu(MUUecKuil 1eKpeMeHT 3aTyxanus A = 1.

3aoaua 7 «Penamueucmckas MexanuKka

B co0cTBEeHHOI cHCTEME OTCUETAa HMEETCS IpsAMOYT'OJIbHHUK C COOTHOIICHUEM CTOPOH 4:5.B
KaKOM HaITpaBJICHHUU U C KaKou CKOPOCTBHIO JOJIZKCH ABUI'aTbCA 3TOT MPAMOYTOJIbHUK, YTOOKI B
na6opaTopH0171 CHUCTCMC OTCUYCTA OH BBITJIAJCI, KaK KBa,Z[paT?

2 cemecTp
3aoaua 1 «Cmamucmuueckue pacnpeoeyieHus»

KakoBa BEpOSTHOCTH TOrO, YTO JaHHAs MOJIEKYJIa HJCaTbHOTO Ta3a UMEET CKOPOCTb,
1
OTJIMYHYIO OT TV, HE 6omee, yem Ha 1%?

3aoaua 2 «llepeoe nauano mepmoouHamurKu»

Hekotopyto maccy azora cxanmd B 77 = 5pa3 mo o0beMy OIUH pa3 aauabaTUyeckw,
Ipyro pa3 mzorepmuuecku. HauanpbHOoe cocTosiHME B 000UMX Ciiy4yasx oJuWHakoBo. Haitu
OTHOIIEHHE COOTBETCTBYIOIINUX paboT, 3aTpaueHHBIX Ha CXKATHE.

3aoaua 3 «Bmopoe nauano mepmoounamuku)

YeTbIpe MOJIS UICABHOTO ra3a CHavala M30XOPUYECKU OXJIAIUIIH, a 3aTeM M300apuuecKu
paclMpuin TakK, 4YTO TeMIepaTypa rasa craja paBHa NepBOHaydaldbHOW. HaliTh mpupaimienue
SHTPOTMHH ra3a, €Clid €ro JaBleHUe B TaHHOM Ipoliecce M3MEHWIOCh B n = 4,5 pa3a.

3aoaua 4 «Pacuem rnekmpocmamuyeckux noJiei»

Tonkoe nonykone1o paguyca R = 20 cM 3apspkeHo paBHoMepHO 3apsinoM g = 0,7 HKu1. Haiitu
MOJYJIb HAIIPSKEHHOCTH DJIEKTPUYECKOTO OIS B LICHTPE KPUBU3HBI ATOT'O IOTYKOJIbLIA.

3aoaua 5 «Inekmpuyeckoe nojie 6 euyecmaee)

Konnencarop emkoctpio C; = 3 MK® OblT 3apspkeH A0 Pa3sHOCTH MOTeHIuanoB U; =
150 B u coeawHEeH CO BTOPBIM KOHJIEHCATOPOM €MKOCThi0 (, = 2 MK® , 3apspKeHHBIM 10
pazHoctu noreHuuanos U, = 100 B. Haiitu 3apsan Aq, neperekimuil ¢ IJIaCTUH INEPBOIO
KOHJIEHCaTopa Ha BTOpoil. Kakas npu 3TOM BbIIENAIIACh SHEPTHS?

3aoaua 6 «llenu nocmoanno020 INEKMPUYECKO20 MOKa»



Tpu 6arapen ¢ DJAC ¢, =12B, ¢ =5B u €5 = 10 B u oguHakoBbIMH BHYTPEHHUMH
conpoTuBieHUusIMH ' =10M , COCOUHEHB MEKAy CO000il OIHOMMEHHBIMH TMOJIOCAMH.
COHpOTI/IBJIeHI/IC COCAMHUTCIIbHBIX IIPOBOJOB HHWYTOXHO Majo. OHpeI[eJII/ITb CHUJIbBI TOKOB,
UAYIIUX Yepe3 KKyl Oarapero.

3aoaua 7 «Zleu.uceuue 3APANHCEHHBIX HacmuUuy, 6 I/ 1IEKMPUUECKOM U MACHUMHOM noJjie)

DJIEKTPOH JIBMKETCS B OJIHOPOJAHOM MArHUTHOM TMojie ¢ uHaykiued B =9 mTa no
BUHTOBOHM JIMHUM, paauyc Kotopod R =1cm, a mar h =7,8cm. Onpenenurs nepuox T
oOpaleHus IEKTPOHA U €r0 CKOPOCTh V.

3aoaua 8 «Ilocmoannoe maznummnoe noie»

[To AByM IIMHHBIM MapauIeIbHBIM ITPOBOHUKAM TEKYT B IIPOTHUBOIIOIOKHBIX HAMPABICHUAX
Toku cuiioit I; = 34 A u I, = 20 A. Paccrosinue mexnay npoBoaamu 7, = 0,3 M. Onipeaenursb
MarHUTHYIO MHAYKIIMIO B TOUKE A, y1aJIEHHOM OT MEPBOr0 U BTOPOTO MPOBOJIHUKA COOTBETCTBEHHO
Ha paccrosaus 17 = 0,17M u r, = 0,2 M.

3aoaua 9 «InekmpomacHUmMHAA UHOYKUUA)

ToHKMI MeIHBIN TPOBOJ Maccoi m = 1T COTHYT B BUJIE KBaJpaTa U KOHIIbI €r0 3aMKHYTBHI.
KBazpar nomelieH B 0lHOpoAHOE MarHuTHoe rosie ¢ uaaykuueit B = 0,34 Ta Tak, uro ero
IUIOCKOCTB COCTaBIsieT yros [ = 30° ¢ IMHUSAMHU UHAYKIUH 110Jis1. OnpeenuTh KOJTNIEeCTBO
JNEKTPUYECTBA ¢, KOTOPOE MIPOTEYET 10 MPOBOIHUKY, €CIIM KBAAPAaT, OTSAHYB 3a
IIPOTUBOINOJIOKHBIE BEPIINHBI, BHITSIHYTH B JTMHHIO.

3aoaua 10 «Inexkmpuueckue K01e0aHUA U NEPEMEHHBLIL MOK)

K ceru c neiictByromum HanpsbkeHueM U = 100 B moakitounny KaTymiky, HHAYKTHUBHOE
comnpotuBienue kotopoit XL =30 Om u umnenanc Z =50 Om. Haiitu pa3HocTh a3 Mex a1y TOKOM
U HampsKEHUEM, a TaKXkKe TEIJIOBYIO MOIIHOCTb, BBIACIISIEMYIO B KaTYyILKE.

3 cemecTp
3aoaua 1 «llonapusayus ceemay

YacTruHO MOJISIPU30BaHHBIN CBET MajaeT Ha nojsipusarop. [Ipu nonoxenuu nonasipusaropa,
COOTBETCTBYIOIIEMY MUHUMYMY NPOMYCKaHWs, HHTEHCUBHOCTh CBETa OCabiiseTcss B 8 pa3 1mo
OTHOILIEHHIO K HaYaJIbHOU. UeMy paBHa CTeNeHb MoJisipu3anuu nagawouero ceera? [lormomennem
cBeTa NnpeHedpeyb.

3aoaua 2 «Hnmepgepenyus ceemosvix 601m)

Cdepudaeckasi TOBEPXHOCTH TIIOCKO-BBITYKJIIOHN JIMH3BI COMTPUKACAETCS CO CTEKIISTHHON
IJIACTUHKOM. [IpoCTpaHCTBO MEXK 1Y JTMH30M U TUIACTUHKOM 3aII0JIHEHO CEPOYTIIEPOIOM.
[Tokazarenu mpeIoMIICHHS JTHH3BI, CEPOYTIIEPOIa U TUIACTUHKH PaBHBI COOTBETCTBEHHO Ny = 1,5,
n, = 1,63 u n3 = 1,7. Paguyc kpuBu3HbI chepuueckoil moBepxHocTu uH3bI R = 100 cmM.
Onpenenuth paanyc MITOro TeMHOTo Kojblla HetoToHa B oTpakeHHOM cBeTe ¢ A = 0,61 MKM.

3aoaua 3 «/{ugppaxkyus ceemogvix 60.11»

Mex 1y TOYeuHBIM HCTOUHUKOM CBETa M SKPAHOM ITOMECTHIIN AuadparMy ¢ KpyribiM
OTBEPCTUEM, PAIUyC KOTOPOTO 7 MOYKHO MEHsTh. PaccTosiHuA 0T Auadparmsl 10 KICTOUHUKA U
sKkpana paBHbel @ = 100cM u b = 125cM. OnpenenuTs JUIMHY BOJIHBI CBETA, €CITH MAKCUMYM



OCBEIICHHOCTH B IIEHTPE TUPPAKITMOHHON KapTUHBI HA dKpaHe HaOmogaeTcsa npu 1y, = 1,00MM u
CIIEYIOIINNA MaKCUMYM NIpU 1, = 1,29MM.

3aoaua 4 «Tennoeoe uznyuenue»

OnpenenuTh, Kakoe KOJIMYECTBO YHEPTUU U3IIydaeT 3a 1| MUHYTY a0COIOTHO Y€PHOE TEJIO C
MOBEPXHOCTH TUIOMIA/IbIO 3 CM?, €CITH M3BECTHO, YTO MAaKCHMAITbHASI CIEKTpaJbHas IVIOTHOCTh €T0
SHEPreTUYECKON CBETUMOCTH MPUXOAUTCS HA TTMHY BOJHBI B 600 HM.

3aoaua 5 «@omorppexmy

OnpeaenuTh MaKCUMAITBHYIO CKOPOCTh Vppay (POTOAIEKTPOHOB, BEUICTAIOIIUX U3 METAJIA TIPU
ob0nyyenun poronamu ¢ 3Heprueit ¢ = 0,767 MaB.

3aoaua 6 «I¢ppexm Komnmonay

OnpenenuTh SHEPTUIO, IPUXOJIAIIYIOCS Ha JISKTPOH oTAaun npu 3¢ dekre Komnrona, eciu
paccesiHre (pOTOHA MPOUCXOANT Ha yron O = /3. DHeprus GoTOHA 10 paccessHUS € =
0,58 M3B. ITox kakuM yriiom OyAeT IBUTAThCS AJICKTPOH OTAaun?

4 cemecTp
3aoaua 1 «Boanoesvie ceoiicmea uacmuu)

JlinHa BOJIHBI M3JTy4aeMoro atoMoM ¢oroHa coctaBisieT A = 0,6 MKM. Bpems xu3Hu
atoMa B BO30ykIeHHOM cocTosHun T = 1078 ¢ . Ompenenure OTHONIEHHE €CTECTBEHHOI
LIMPUHBI SHEPTETUYECKOIO YPOBHS K DHEPIHH, U3ITy4EHHOU aTOMOM

3aoaua 2 «llomenyuanonas ama»

HeifTpoH HaxoauTcst B OHOMEPHOW OECKOHEUHO ITyOOKOM MOTEHIIMAIbHON sSIME IIUPUHOM
[ =1071% M ¢ abconoTHO HEMPOHUIIAEMBIMU cTeHKaMu. HaliiuTe HAaMMEHBIIYIO Pa3HOCTh JABYX
COCEIHUX DHEPIeTHUYECKUX YPOBHEU HEUTPOHA.

3aoaua 3 «Teopusa bopa u uznyuenue amomoe»

OrmpeieTh SHEPTUI0 W TMOTEHIMAT HOHM3anuu woHa Li'", Haxopsimierocss B mepBoM
BO30YKIEHHOM cocTosiHMH. Kakol noimkHa ObITh SHEprus GoTOHA, YTOOBI OH BBIOMI U3 TAKOTO
MOHA DJIEKTPOH ¢ KuHeTndeckoi sueprueit T = 10 3B?

3aoaua 4 «Paouoaxmuernocmos)

AKTUBHOCTb HEKOTOPOTO PaJMOaKTUBHOTO Ipernapara mnajgaer 3a 1 MuUHyTy B 9 pas.
Omnpenenuts cpeHee BpeMs KU3HHU SiAep 3TOTo IperapaTa u ero nepuoj noinypacnana. Kakosa
BEPOSITHOCTh TOTO, YTO AJIPO PacHaeTcs 3a MPOMEXYTOK BpEMEHHU, paBHbIH 3 ¢?

3aoaua 5 «Iuepzusa ceazu a0pa»

BbluncnuTh B aTOMHBIX €IMHULIAX MACChl MAcCy siipa U Maccy aroma M30Toma LUPKOHUs
W ZF , €CJIU €TO yJEeIbHAs SHEPTUS CBA3M cocTaBiseT 8,70 MoB na 1 HykIIoH.

3aoaua 6 «Aoepnvie peakyuu



Hanucats HefocTatomee o6o3Hadenue B peakiuu 1° B(n, x)” Li , npoTekaroeil B pe3yabTaTe
B3aUMO/ICHCTBHS OUYEHb MEAJICHHBIX HEHTPOHOB C MOKOSAIIMMUCS siipamu 6opa. Halitu
KHMHETUYECKUE DHEPTUU IPOLYKTOB PEAKLUH.

Ilepeyenn 1a0opaTopHbIX padoT:
1 cemectp

1. JI. p. Ne 1 «IIpumeHEeHME 3aKOHOB COXPAHEHMSI ISl ONIPEIEIIEHUS] CKOPOCTH TOJIETA ITYJIN»

2. JI. p. Ne 3 «OnpeneneHrie MOMEHTOB MHEPIIUHU TEJI C TOMOIIBI0 KPYTHIIBHOT'O MAasiTHUKA.
IIposepka TeopeMs! LlTelinepa»

3. JI. P. Ne 4 «MccnepoBanue BpamaTeIbHOIO IBMYKEHUS TBEPAOTO TEla BOKPYT HEMOABUKHOM
ocH»

4. JI. p. Ne 5 «Onpezenenre XapakTepUCTUK 3aTYXaOMIUX KoJleOaHui (pU3nueckoro MasTHUKa»
5. JL. p. Ne 7 «OnipenienieHrue CKOPOCTH 3ByKa B BO3JYXE METOJIOM CTOSIYEH BOJHBI»

2 cemecTp

Ne 11 «M3yueHue cTaTUCTUUECKUX 3aKOHOMEPHOCTEN»

Ne 14 «Onpenenenue nmokaszarens aguadaTsl Y MetogoMm Knemana u Jlesopmay

Ne 15-2 «[IpoBepka 3aK0HA BO3pACTaHUSI SHTPOIUH B MPOIECCE TETTIO0OMEHa

Ne 23 «Pacmmpenue npeaena u3MepeHus: aMIepMeTpa U BOJIbTMETPa MOCTOSIHHOT'O TOKa»
Ne 26 «3mepeHne eMKOCTH KOHAEHCATOPOB MOCTOBBIM METOJIOM»

No 27 «3ydyenue pe3oHaHca HAIPSHKEHUID)

7. J1. p. Ne 28 «OnipenenerHne MHAYKTUBHOCTH COJICHOMAa U MATHUTHOMN MIPOHUIIAEMOCTH
beppomarseTuka

e e e R R

1. JL. p.
2. JL p.
3.JL p.
4. JI. p.
5.JLp.
6. JL. p.

3 cemecTp

1. JI. p. Ne 32 «Onpenenenue paguyca KpUBU3HBI JIMH3bI U [TOJIOCHI IPOIYCKAaHUs CBETO(UIBTPA C
nomo1neko kKosier Herotona»

2. JI. p. Ne 34 «Onpenenenue AIUHBI CBETOBOM BOJHBI M XapaKTEPUCTHK TUPPAKIIMOHHON
peLIeTKI

3. JI. p. Ne 35 «Onpenenenne KOHIEHTPALUU PAaCTBOPOB caxapa U MOCTOSHHOM BpaleHUs»

4. JI. p. Ne 36 A «MccnenoBanne xapakTepUCTUK BAKYYMHOTO (DOTORIEMEHTAY

4 cemecTp

1. JI. p. Ne 42 «3yueHune cnekTpa U3jiydeHus atoMa Bogopoa. OnpenenceHue riaBHbIX
KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSIHMI aTOMa BOJOPOIay

2. JI. p. Ne 44 «MI3y4yeHHe 2NEKTPUUECKUX CBONCTB TBEPBIX TEID»

3. JL. p. Ne 51 «M3yueHne 3aKOHOMEPHOCTEN O-pacrajiar

4. J1. p. Ne 52 «M3yueHue crieKTpa raMMa-u3aydeHus! paJuOaKTHUBHBIX 2JIEMEHTOBY

IlepeyeHb BOMPOCOB K KOJJIOKBHYMAaM:
1 cemecTp

Kunemamuka nocmynamejlibH020 U epauiameibHo2o OBUIICCHUA

1. ITonsiTve paguyc-BeKTOpa, CKOPOCTU U YCKOPEHMSI MaTepuaibHON Touku. CpeaHue
Y MTHOBEHHBIC BEJIMYNHBI.
2. [Tpsamas u oOpatHas 3a1a4n MexaHuKU. Posb HauanbHbIX ycnoBuil. [lepememienue

Y IPOUJCHHBIN MYTh.
3. JIBU>KEHUE MO OKPYKHOCTU. YTOJI MOBOPOTA, YIJIOBas CKOPOCTh U YIJIOBOE



yckopeHue. CBs3b YITIOBBIX U JIMHEHHBIX BEJIMYMH.

4. KpuBonunelinoe nBuxenue. TaHreHnuanbHOe U HopManbHOE ycKopeHue. [lonnoe
YCKOpEHHE. YTOJI MEXKIY CKOPOCTBIO H YCKOPEHHUEM.
S. WNuepuumaneHple cucreMmsl otrcuera. lIpuHinun orHocurensHOCTH [ anmires.

IIpeoOpazoBanms ["amunes.

ﬂuﬂamulca nocmynameilbHo20 U epauiamelbHo2o osudICCHUA

1. [TonsiTHe cuibl, Macchl 1 UMIyabca. [IpuHnun cynepno3unuu.

2. 3akonbl HetoToHa. OCHOBHOM 3aKOH JUHAMUKH IMOCTYHATEIILHOTO JIBHXKCHHUS.

3. MoOMEHT uMIyJibca 1 MOMEHT CUJIbl OTHOCUTENIBHO TOYKH. OCHOBHOE ypaBHEHUE
JAWUHaAMHWKU BPpaIIaTCJIbHOI'O ABHUIKCHUA.

4. Bpanienue Bokpyr HenoABUKHOM ocl. MOMEHT nHepuu TBepaoro tena. Teopema
[ITeinepa.

5. AHaJoOrusi XapakTepUCTUK M YPAaBHEHHMM IMOCTYNATEIbHOIO W BpalIATEIbHOIO
JABHUXKCHUS.

3axonwl COXPDAHEHRUA 6 MEXAHUKe

1. Wnterpanbl  nuwkeHus. CBsi3b 3aKOHOB  COXPAaHEHHS C CUMMETPUSIMHU
MIPOCTPAHCTBA U BPEMEHH.

2. 3aMKHYTasi CUCTEMa. 3aKOH COXPAHEHUsI IIOJTHOT'0 UMITYJIbCa CUCTEMBI TEN.

3. 3aKOH COXpPaHEHMsI MOJIHOTO MOMEHTAa HMMIYJbCa CHCTEMbl Tell. J[BH>KeHHE B
LEHTPaJIbHOM IIO0JIE.

4. PaboTa n momHocTs. KuHetnueckast sHeprus mocTynarelbHOTO U BPaIaTeIbHOTO
JBUXCHUA.

5. KoHcepBaTuBHBIE M JuMccUnaTUBHblE cuibl. PaboTa KOHCEPBATUBHBIX U
JUCCHUIIaTUBHBIX CHIJI.

6. [ToreHnnanbpHas SHEPTrUsA. 3aKOH COXPAHEHHUS MTOJIHOM MEXaHUYECKON YHEPIHH.

7. CBsi3p MEXIy CWIOW M TOTEHIMAJIbHOW 5SHeprueil. [[Ba cmocoba ommcaHus
B3aMMOJCHCTBHSI.

8. Coynapenue AByX Tell. YOPYruil U HEynpyrui yaap.

Mexanuueckue Koneoanus

1. VYpaBHeHHE rapMOHUYECKUX KOJIeOaHUl U ero pelieHue.

2. XapaKkTepUCTUKU KoJebaHul (aMIUIMTY/Aa, 4acTOTa, HayajabHas (aza).

3. Matrematuyeckuil 1 GU3NIECKUI MASITHUKH.

4. CrnoxeHne rapMOHMUYECKUX KoJleOaHUi 0JJHOTO HarpasieHus. buenus.

S. CrnosxeHue neprneHAuKyIIpHbIX Kojebanuil. durypsl Jluccaxy.

6. YpaBHeHUE 3aTyXaloMMX KoJeOaHUH U ero peieHue.

7. XapakTepucTUKu 3aTyXarmux Kosie0aHuit (Bpems penakcanny,
JorapupMHUUECKUIl TEKPEMEHT, JTOOPOTHOCTB).

8. DHeprus rapMOHMYECKHX U 3aTyXaroluX KoueOaHuil.

9. Brinyxennsie konebanus. Peonanc.

Ynpyzue éonnwv

1. [Toriepeynble U MPOAOIBHBIE BOJHBI. XapaKTEePUCTHKH OCTYIIEH ynpyroi BOJIHBL.

2. CKOpOCTh pacnpoCTpaHeHHsl YIIPYTHX BOJIH.

3. Knaccugukarus Bois o ¢popme BoIHOBoU noBepxHocTH. [Tnockas, chepuueckas
U IMJIMHIpUYECKas BOJIHA.

4. BonHoBOE ypaBHEHHE. YpaBHEHHUE JIy4a, YPAaBHEHHME IUIOCKOW BOJIHBI, BOJTHOBOE

ypaBHEHHUE B 00IIIEM BHJIC
S. Hanoxxenue ynpyrux BosiH. CTosi4ast BOJIHA M €€ OCOOCHHOCTH.



6. KoneGanue HaTSIHYTON CTPYHBI.

Cneuuaﬂbnaﬂ meopus omHocumesitbHocmu

1. [Toctynatel DWHIITEIHA.

2. 3ame1JIeHUe BPEMEHH.

3. JlopeH1eBO COKpalleHUE TMHBI.

4. PenaruBucrckue nuBapuantsl. MaTepsan.

5. PensiTuBUCTCKUI MMITYJIBC.

6. [TostHast 3HEPIUs U SHEPTUS OKOS YaCTULIBI.

7. CBs13bp Macchl, JHEPTUH U UMITYJIbCA.

8. 3aKOHBI COXPaHEHUs IIPU PENATUBUCTCKUX CKOPOCTSIX.

2 cemecTp

Knaccuueckaa cmamucmuka

1. Maxkpocucrema. CTaTUCTUYECKUI U TEPMOAMHAMUUYECKUN TOIXOAbI K ONHACAHUIO
MaKpOCHUCTEM.

2. JuckpeTHbiit HaOop BenuuuH. [IoHATHE BEPOSATHOCTH U CPEeIHEH BETMUUHBI.

3. HenpepeiBabiii HaOop BenuuuH. OyHKIMS paclpeaeseHus: Ciy4yaiiHOW BEIUMYUHBI

U ee CBOWCTBa ((U3MUECKUH CMBICH, pacyeT BEPOSTHOCTEH, yCIOBHE HOPMHPOBKH, pPacder
CPEIHUX BEJINYMH).

4. Pacnipenenenuie Monekyn no npoekuusiM ckopocteil. Pactipeaenenue ["aycca.

S. Pacnpenenenue Mmonekys o MoayJiro ckopoctu. Pacnpenenenue Makcgeiuia.

6. Haubonee BeposiTHast, CpelHsA U CPETHEKBAIPATUYHAS CKOPOCTH.

7. Pacripenenenuie MosieKya MII€aIbHOTO Ta3a IO BBICOTE B IOJIE TSXKECTH 3EMIIH.

Pacnpenenenue bonbsimana. bapomerpuueckas popmyna.

MKT u nepeoe nauano mepmoounamuxu

1. Mopens upaeanbHoro raza. /laBmenue u Temmepatypa ¢ Touku 3peHuss MKT.
YpaBHEHHE COCTOSIHUS NIEAIBHOIO rasa.

2. [Tonstue creneHeil cBoOOABI MoOJIEKYNBl. Teopema O paBHOpAcCIpeaeeHUH
SHEPIrHUH MO CTETIEHSIM CBOOO/IBI.

3. BHyTpenHss sHeprus kak QyHKIHS COCTOSIHUS CUCTEMBI.

4 Pabora kak QyHkuus npoiecca.

5. IIepBoe Ha4asI0 TEPMOJAUHAMUKHU.

6 N3oTepmuyeckuii, H30XOpUIECKUil U N300apUUYECKUil POIECCHI.

7 Anmnabaruueckuii mporecc. YpasHenue Ilyaccona. [Tonmutponuyeckue mpomeccsl.

8. [TonsiTne TeruioeMkocTH. MossipHast M yAelbHAs TEIJIOEMKOCTH. TermIoeMKoCTh
IIPHU U30IIPOLECCaX.

3J1el<mpocmamuuec1<oe noJjie

1. Cuutbl B ipupoze. Posib 31€KTpOMarHuTHOTO B3aUMOICHCTBUSI.

2. DIIEKTPOCTATUYECKOE MOJIE. DNEKTpUUeCKuid 3apsa. CBOMCTBA AJIEKTPUUECKOTO
3apsna. 3akoH KynoHa.

3. HanpspkeHHOCTD 37eKTpOCTaTUYECKOTo MOJIs.

4. [IpuHIUI CYyNEepIIO3UIINH SIIEKTPOCTATUYECKUX MOJEH AJI TUCKPETHOTO U

HENPEPBIBHOTO PACIIPENEICHUS 3aPsII0B.
S. IToToK BEeKTOpa HAPSKEHHOCTH dJIEKTpOoCcTaTH4ecKoro nois. Teopema ["aycca.



6.[loTeHIMaNBbHOCTD NEKTPOCTATUYECKOT0 Mo, [IpuHIMN cynepno3uuuu s
MOTEHIMAA.

7.Pabota no nepemenieHuto 3apsaa B 3JeKTPOCTaTHUECKOM 1oJjie. TeopeMa o HUPKYIISALHUH.

8.CBs13b MEX Iy HAMPSHKEHHOCTHIO U TTOTCHIIUAJIOM.

9. ['eomerpuueckoe onucanue noist. CUI0BbIe TMHUU. DKBUIIOTEHIHAIbHBIE
IOBEPXHOCTH.
Jusrnekmpuku u npo8OOHUKU 6 INEKMPUUECKOM noe
1. DOunekrpuueckuil 1umnosib. J{UosbHbIII MOMEHT.
2. DnexTtpudeckoe nosie B auiekTpuke. [lonspusanus nuanekrpuka.
3. Bekrtop anekrpuueckoro cmemeHus. JuanekTpruueckas IpOHUIAeMOCTh BEIIECTBA.

TeopeMa Faycca JJIA JUBJICKTPUKOB.

4. VYcnoBus Ha rpaHULIe pa3zielia IBYX JTUAIEKTPUKOB.

5. DIEeKTPOEeMKOCTh YEAUHEHHOI'O IIPOBOJHHKA.

6. Konumencatop. DIEKTPOEMKOCTb IIIOCKOT0, CHEPUISCKOTO U IUITHHIPUICCKOTO
KOHJIeHcaTopa.

7. CoenuHeHne KOHJEHCATOPOB.

8. DHeprus 3apsyKeHHOT0 KoHAeHcaTopa. II0THOCTh SHEPIUn 3JEKTPUYECKOTO MOJI.

9. BxitoueHne KOHIEHCATOPA B AIEKTPUUECKHUE TIETIH.

Hocmoannelii 31eKmpudecKuii mox

1. Onekrpuueckuii Tok. IlnoTHOCTE TOKA. Y paBHEHHE HEMPEPHIBHOCTH.

2. 3axon Oma B nuddepeHunanbHoit popme.

3. 3axon Oma B HHTETPATBHON (OpPME IJIsi OJHOPOIHOTO YUACTKA IIETH. DIEKTPHIECKOEe
HaNpsUKEHUeE.

4. ConpotuBienue npoBoaHuka. CoeJMHEHUE CONPOTUBIICHUH.

5. 3akon Oma 11 HeOJHOPOAHOrO yuacTka 1enu. Ctoponnue cuibl. D/C.

6. IlIpaBuna Kupxroda mist pacuera pa3BeTBICHHBIX IIETICH.

7. PaboTa 1 MOLTHOCTH 3JEKTPUUECKOro ToKa. 3akoH Jxoynsa-JIenna.

8. IlepexoaHble MPOIIECCH B IEMTH C KOHAEHCATOPOM.

Maznummnoe none u 31eKMPOMAZHUMHAA UHOYKUUA

1. Enunas npupoja 3JeKTpUYECKOTO U MAarHUTHOTO MOJIS.

2. VcTOYHMKM MarHMTHOTO MOJIst. MarHUTHOE 1MoJie IBUKYIIErocs 3apsaa U MPOBOTHUKA
¢ TokoM. 3akoH bruo-Casapa.

3. TloTok m HMpKyJALMS BEKTOpa HHAYKIIMM MarHuTHOTO nosis. Teopema ["aycca n
TeopeMa O LUPKYJISALHUH.

4. Cuna Jlopenua. JIBuxkeHune 3apsyKeHHOM YacTUIbI B MATHUTHOM T10JIE.

5. Cwua Ammepa.

6. MarnuTHOe nose B BeniecTse. HamMarHnueHHOCTb.

7. HanpseHHOCTh MarHUTHOTO MOJIsl. MarHUTHAs MPOHUIIAEMOCTh BELIECTBA.
JlnamarHeTuky U napaMarHeTHKH.

8. ®eppomarneruku. Ousnueckas npupoaa peppoMarHeT3ma.

9. 3axon >nexkTpomarHuTHOM nHAyKIMK Papazes. [lpasuno Jlenma. Buxpesoe
JJIEKTPUUECKOE TOJIE.

10. SIBnenme camomHnykiuu. MuaykTuBHOCTH. CONEHOU.

11. DHeprus KOHTypa ¢ TOKOM ¥ MAarHUTHOTO TTOJISI.

Inekmpuueckue K0J1e0aHUA U NEPEMEHHDBLIL MOK
1. KonebarenpHblit KOHTYp. MeXaHN3M BOSHUKHOBEHHS DJICKTPUUECKUX KOJICOAHHA.
2. DHeprus 3IEKTPUUYECKUX KOJeOaHHH.



3. 3aryxaromue KojieOaHus. XapaKTEPUCTUKU 3aTyXaIOMUX KOJICOaHNMN.

4. Ponb akKTUBHOTO COIPOTUBIICHHS B KOJIEOATETLHOM KOHTYPE.

5. BeiHyxneHnnsle konebanus. BektopHas nuarpamma HanpsbkeHui. Pezonanc Toka.
Pe3onanchas yacrora.

6. CootHouieHue Ga3 MEX/ly BHEITHUM HaNpsHKEHUEM, CUJION TOKA M HaIlpsDKEHHUEM Ha
Pa3IMYHBIX DJIEMEHTAaX LEIH.

7. Ilepemennslit TOK. UIHIYKTHBHOE M €eMKOCTHOE conpoTuBiieHue. [lomHoe
COIMPOTHBIICHUE IIETIH MPH IIEPEMEHHOM TOKE.

8. JlelicTByromue 3HaYSHUS CUIIBI TOKA M HANpsiKeHHs. MOIIHOCTD MPU IepeMEHHOM
toke. KoadduuueHnt MomrHocTH.

3 cemecTp
dnekmpomaznummusie 601HbL

1. Ilnockas 31eKTpOMarHUTHasi BOJIHA U €€ OCHOBHbIE XapaKTEPUCTHKH.

2. llkana snekTpoMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOTO AMATIA30HA.

3. EctectBenHblil 1 nossipu30BaHHbIN cBeT. Buabl nongpuzanuu. CTeneHp NoIsipu3aim
YaCTUYHO IOJISIPU30BAHHOTO CBETA.

4. 3akoH Maioca.

5. Tlonspusanus npu oTpakeHUU U MPEIOMIIEHUH CBETA Ha TPAHULIE pa3zena
JIUAJIEKTPUKOB. YToa bprocrepa.

6. JIBoiiHoe ydenpenoMieHue. Y CTpoicTBO npu3mMbl Hukoss.

7. OnTHuYecKu aKTHBHBIE BellecTBa. BpalieHue miockocTy Mospru3aluy cBeTa Npu
MIPOXOXKACHUN Yepe3 ONTHUUECKU aKTUBHYIO CPELY.

Humepghepenyun ceemosvix 601n

1. Tlonstue unrepdpepenunu. [lpuHuun cynepno3uumu Juisi CBETOBBIX BOJIH.
HaGnronaemble 1 HeHAOIIOaeMble BETUYMHBI.

2. KorepeHnTHble 1 HEKOTepeHTHBIE BOJIHBI. ClI0’KeHHE NMHTEHCUBHOCTEH B CiTydae
HEKOTEPEHTHBIX U KOTE€PEHTHBIX KOJIeOaHuil.

3. VYcnoBus ycuneHus U ocna0iIeHus CBETa B 3aBUCIMOCTH OT pa3HOCTH (a3
UHTEpEPUPYIOIINX BOJIH.

4. Onruueckuil myTh CBETOBOTO Jiyda. CriocoObl N3MEHEHHSI ONTUYECKOTO MYTH CBETOBBIX
BOJIH.

5. CB3b ONTUYECKON Pa3HOCTHU XOJa IBYX BOJIH C pa3HOCTHIO (ha3. Y cinoBusg MakcuMyma
¥ MUHUMYMa UHTEp(EPEeHIINN B 3aBUCIMOCTH OT ONTHYECKOM pa3HOCTH X0/a.

6. Cxewma lOnra. YcmoBust HabmoaeHNsT HHTEpPepeHInr. KoopMHATEI CBETIBIX U
TEMHBIX I10JIOC Ha KPaHE.

7. VHtepdepeHurs B TOHKUX IJIEHKAX B OTPAKEHHOM U IIPOXO/ISIIEM CBETE.

8. Cxewma juisa HaOmroeHus kojen HeioToHa. Paguycel CBETIBIX U TEMHBIX KOJIEI] B
OTPaXEHHOM U MPOXOJISIIEM CBETE.

Jugpakuyus u oucnepcusn ceemosvix 60aH

1. SBnenue mudpakmuu. OcoOGeHHOCTh AUPPAKIIUN CBETOBBIX BOJH. Judpakims
Openens u Ppaynrodepa.

2. Ilpwunnun [Nolirenca-dpenens. YIpolieHne BEIYUCICHUHA ¢ TTOMOIIBIO BEKTOPHOM
JTUarpaMMBbl.

3.  Mudpakuus OpeHenst Ha KPYrioM OTBepCcTUU. 30HBI DpeHes.

4. Judpakuus @payHrodepa Ha y3KOH MPSIMOIUHEHHON 1Ienu. Y CI0BUS MAKCUMyMa U
MUHUMYyMa. 3aBUCUMOCTh HHTEHCHBHOCTH CBETa OT yTJia AU(PpaKkIHU.



5. JudpakunonHas pemierka. OCHOBHBIC XapaKTEPUCTUKH TU(PPAKITMOHHON PEIICTKH.
Y ci10BHS T1aBHBIX MAKCUMYMOB 1 MUHUMYMOB U 100aBOYHBIX MHHUMYMOB.

6. VYrioBas qucnepcus U pazpeliarnias CiocoOHOCTh TU(PPaKIIMOHHON PEIIETKH.

7.  Judpakuus Ha IPOCTPAHCTBEHHON PELIETKE.

Keanmosasn npupooa uznyuenusn

TennoBoe n3myuenne abcomoTHo YepHoro Tena. 3akoH Credana — bonbimana.
3akoH cmenienus Buna. ['unoresa Ilnanka.

OuHeprus u uMnynbsc ¢poroHa. J[aBnenue ceera.

dotorddext. 3akonsr pororddexra. KpacHas rpanuna pororddexra.
®opmyna DiHIITEIHA. PN THBUCTCKUN M HEPETIATUBUCTCKUH POTOIDDEKT.
TopMO3HOE PEHTTEHOBCKOE U3ITyUEHUE.

A dexr Komnrona. opmyna KomnroHa.

KopmyckynsapHO-BOTHOBOH Ayalli3M CBETA.

LN~ WNE

4 cemecTp
Dnemenmol K6AHMOBOU MEXAHUKU

BouiHOBBIE CBOMCTBA YACTHLI.

Jnuna BosHbl Ae bpoiinsa. DkcnepuMeHTanbHOE MOATBEPKICHUE.

[Tpuniun HeonpenenenHoctH I eizenOepra. CooTHOIIEHNE HEONPEICIEHHOCTEH.
BonnoBas ¢yHKIIUS U ee CBONCTBA.

OcHoBHas 3a1aua KBaHTOBOM MexaHuku. Y paBHenue péaunrepa.

Yactuna B noreHIuanbHoN sime. KBaHTOBaHNE DHEPIHM.

[IpoxoxkaeHre YacTUIIbl Yepe3 MOTeHIIMaIbHbIN O0apsep. TyHHETbHBIN 2P heKT.

NoakowhE

Cmpoenue U uszjiyuenue amomoe

[Inanerapnas mogens aroma. [loctynatel bopa.

N3nydyeHue aroma BOI0po/ia M BOAOPOAONOJOOHBIX CUCTEM.

Cuexrpanbabsie cepun. Dopmyna bansmepa.

CrHeKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

KBaHTOBBIE UnCIla, XapaKTEepU3YIOLIKE TIOJ0KEHUE DJIEKTPOHA B aTOME.

KBanTOBaHME SHEPTUU U MOMEHTA UMITYJIbCA.

CnuH 35ekTpoHa. [10JHBIIT MOMEHT 3JIEKTPOHA.

Cxema 3HepreTu4ecKkux ypoBHEHN aTomMa BOJOpPO/a.

3anoiHeHue AEKTPOHHBIX 0007I0YEK B MHOTO3JIEKTPOHHBIX aToMax. [Ipuniun [Taynu.

©CoNoaR~wWNE

Keanmosan cmamucmuka u 9Jlel<mp0npoeodnocmb msepdbtx men

1. TIpuHIMNO TOX/IECTBEHHOCTH OJIMHAKOBBIX YACTHII.

2. bozonsl u pepmuonsl. Tpu BuAa CTaTUCTHKY: Kilaccuueckast, bo3ze-DiHIuTeiiHa n
®epmu-/lnpaka.

3. CBoOoauble 31eKTpoHbI. DHeprus depmu.

4. 3oHHas Teopus TBEPABIX Tell.

5.  ONEeKTpONpOBOJHOCTH MMOIYIPOBOJAHUKOB. 3aBUCUMOCTb IPOBOAUMOCTH OT
TEMIIEPATYPHI.

6. CoOcTBeHHast U MPUMECHAs TPOBOUMOCTD MOIYIIPOBOIHHUKOB.

7.  DIeKTpOnpOBOAHOCTh METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS OT TEMIEPaTypBhI.

8. JSIBnenue cBepxXnpoBOoaUMOCTH. KBaHTOBasI TEOpUS CBEPXIPOBOIMMOCTH.

Amomnoe A0po u ocobennocmu paouoaKkmusHsLX pacnaoos



1. SBnenme pagmoakTuBHOCTH. OCHOBHOM 3aKOH PaJMOAKTHBHOIO pacmaja.

2. CocTaB M XapaKTepUCTUKH aTOMHOTO sifpa. S nepHbie cuibl. KanenbHas u o6osoueqnas
MOJIEJIH sIIEP.

3. Macca u 3Heprus cBs3M supa. Y IelbHas YHEPTUs CBSI3U.

4. SnepHble peakiuu. DHEPrus sSACPHON PEaKIIUH.

5. VYpaBHeHHE U YHEPTETHUECKOE yCIOBUE O-pacnaza. TyHHenbHbINH d3PPEKT mpu
o-pacmnaje. CrekTp o-4yacTHll.

6. Xapaxkrep crektpa y-uznydeHus. [Ipoiecchl B3auMo1eiiCTBUS Y-KBAaHTOB C BEIIECTBOM.

7. Tpu Buaa B-pacraga. DHepreTuueckuil cektp B-yactuil. ['umnoresza HEHTPUHO.

8. 3axoHsl coxpaneHus npu -pacnaze. Jlentonsl. JlenToHHbIH 3apsi.



Ipuiio:xxkenne 2

OHeHO‘lHBIe cpeacrea AJisi MIPOBECACHUSA HpOMe)KyTO‘{HOﬁ aTrTeCTalumn

a) [lnanupyembie pe3yabTaThl 00y4eHHUSs] H OLIEHOYHbIE CPeJACTBA /IJIsl POBeAeHHUS
NMPOMEKYTOYHOM aTTeCTaAlluM:

Kon
WHIUKaTOpa

NHnukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeaCcTBa

OIIK-1 Cnioco0eH NpUMEHSITh €CTeCTBEHHOHAYYHbIE H 001eMHKEeHEPHbIE 3HAHUS, METOIbI
MaTeMaTH4YeCKOr0 aHAJIN3a U MO/IeJIMPOBAHUS B MH:KEHEPHOI 1eATeJIbHOCTH, CBA3aHHOM €
NPOEKTUPOBAHUEM U KOHCTPYMPOBAHHEM, TEXHOJIOTHSIMH NPOU3BOACTBA NPUOOPOB H

KOMILIEKCOB IIMPOKOT0 HA3ZHAYEHHSI

OIlIK-1.1

[Ipumensier 3HaHusA
MaTEMaTHKU B
VMH)KEHEPHOU MPAKTUKE
IIPY MOZEIIMPOBAHNUN

Hepeqeﬂb TCOPETUYCCKUX BOIIPOCOB K
IK3aMeHaM:

1 cemecTp

1. KuHemMaTuka TOCTYNATEIbHOTO  JBUKECHMUS.
Crioco0b! onucaHus ABHKEHHUS MaTEpUANbHOM TOYKH.
ITonsiTE pagnyc-BEKTOpa, CKOPOCTH U YCKOPEHHMUS.

2.1lpsimass u obpaTHas 3aja4M MeXaHUKH. Poib
HayaJIbHBIX ycioBUW. [lepemenienue u IpoWIeHHBIN
IyTh.

3.IBIKeHHE 10 OKPYKHOCTH. YTOJI IOBOPOTA,
yriaoBas CKOpPOCTb M YIJIoBoe YyckopeHue. CBsi3b
YIJIOBBIX U TUHEHHBIX BEJTUYHH.

4.KpuBonuHeiiHoe ABrkeHHe. TaHreHIIMaIbHOE U
HOpMalIbHOE YyckopeHue. IlomHoe yckopeHue. Yrom
MEXIY CKOPOCTBIO U YCKOPEHHUEM.

5. Unepumanbupie cuctembl orcdeta. [IpuHIun
OTHOCHUTEJIIBHOCTH U TpeoOpa3zoBaHus [ anuies.
W HBapHuaHTHI KJTACCUYECKON MEXAHUKH.

6.Ilonatue cuibl, Maccel U uMnysbca. [lpuHun
cynepro3urui. 3akoHsl HproToHa. OCHOBHOM 3aKOH
JUHAMHUKU NOCTYNATEIbHOTO IBUKEHUS.

7.MomeHT wuMHOylIbca ¥  MOMEHT  CHJIBI
OTHOCHUTEJIBHO TOUKH. OCHOBHOE YpaBHEHHUE TUHAMUKH
BpalIaTeIbHOTO JIBV)KCHHUS.

8. Bpaiienue BOKpyr HeNmoABMXKHOM oci. MOMEHT
WHepuuu. Pacuer MOMEHTOB MHEPIMH IPOCTBIX TEIl.
Teopema Ilteitnepa.

9.Buabl ABWKEHHS TBEpAOTO Teia. [IpumeHeHMe
OCHOBHBIX 3aKOHOB MIOCTYaTEIbHOTO u
BpAaIllaTeIbHOTO JIBWXKEHUS ISl ONMMCAHUSA JUHAMUKH
TBEPAOTO TeJA.

10. Wuterpanst nBwkeHusi. CBs3b 3aKOHOB
COXpaHEHMsI MEXAHUKH ¢ CHMMETPHUSMH IPOCTPaHCTBA
Y BPEMEHU.

11. Mmnynsc cuctemsl Te. 3aMKHYTask CUCTEMA.
3aKOH COXpaHECHMsI UMITYJIbCA.

12. MoMeHT uMOyibca CHCTEMBI Tell. 3aKOH
COXPaHEHHs MOMEHTA HMITYJIbCA.

13. Pabora wu  wmomHocTh. Teopema o
KMHETUYECKON YHEPIUH.




Kon
WHJUKAaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

OneHouHble CpeaCcTBa

14. Kunertuueckas sHEprus MOCTYNATEIbHOTO U
BpALATEIbHOIO IBUKEHHUS.

15. AmHanorusi XapakTepUCTHUK M YypaBHEHUN
HOCTYNATEIBbHOIO U BPAIIAaTEIbHOTO JBU)KEHUI.

16. KoHcepBaTHBHbBIE M JUCCHIIATUBHBIC CHIIBI.
PaboTa KOHCEpBaTUBHBIX U IUCCUIIATUBHBIX CHIL.

17. TloreHuumanbHas SHEPTHUsL. 3aKoH
COXpaHEeHMsI [TOJTHON MEXaHUUYECKOW SHEPIuu.

18. JIBa cmocoba omucaHus B3aWMOJICHCTBHUS.
JIBr>keHHe YacTUIbl B OJHOMEPHOM CTallMOHAPHOM
noie. CBs3b MEXAYy CWIOW U MOTCHIMAIHHON
SHEprueH.

19. Coynapenme naByx Ten. YHOpyruidi u
HEYIIPYTUM yJaphbl.

20. Tapmonmyeckme  kKonebanusi.  Perienue
YpaBHEHMsI TapMOHUYECKUX KoyieOaHWi. AMIUIMTY]A,
9JacToTa, HadalbHas (asa.

21. Maremarndeckuii ¥ GU3HUCCKUN MasSTHUKH.

22. CrnoxeHue TapMOHHYECKUX  KOJeOaHHs
OJIHOTO HanpasieHus. buenus.

23. CnoxxeHue MEePHEHIUKYIIPHBIX KOJICOAaHUH.
@urypsl JIuccaxy.

24. 3aryxarome — KoieOaHWsA.  YpaBHEHHE
3aTyxamluxX  KojebaHMl M ero  peleHwue.
XapakTepUCTUKH 3aTyXaHUA.

25. DHeprus TapMOHUYECKHX M 3aTyXarolluX
Kosie0aHu .

26. BoiHyXneHHBbIe KojeOaHHs. 3aBUCHUMOCTb
aMIUIMTYZIbl KoJIeOaHWM OT CBOWCTB KOJI€OATENbHOM
CHCTEMBI U BBIHYX/1atolel cuiibl. Pe3oHaHc.

27. Oo0mee mousTue o BomHax. Kimaccuduxarmst
BOJIH. XapaKTePUCTUKU OeryIeil BOJIHBI.

28. BonHOBOE ypaBHEHHE. YpaBHEHHE ITyya,
TJIOCKOM BOJIHBI M OOOOIIECHHBIN ciyyail BOJIHOBOTO
yYpaBHEHHS.

29. IInoTHOCTh TMOTOKA DJHEpPruM OeryIien
BOJHBL. CKOpPOCTh paclpoCTpaHEHHs YIIPYTHX BOJH B
Pa3IUYHBIX Cpeax.

30. Hanoxenue ynpyrux BomH. CTosdasi BOJTHA
u ee ocobenHocTH. Konebanue HaTAHYTOM CTPYHBI.

31. Tlocrymatet  OunmrediHa.  Hapymenue
OJTHOBPEMEHHOCTH COOBITHH. 3aMeasieHHe BpPEMEHH.
JlopeH1eBOo COKpallleHue JUTUHBI.

32. TIlpeobpazoBanHus Jlopenna.
PensTMBUCTCKHI 3aKOH CIIOKEHHSI CKOPOCTEH.

33. PenstuBHCcTCKHE MHBapHaHTHL. MHTEpBaIl.

34. PensruBuctckuii ummynbc. CBSI3b Macchl,
PHEPTUHM U UMILYJIbCA YaCTHIBL. OHEPrus IOKOS.
3aKOHBI COXPAHEHMSI IPU PESITUBUCTCKUX CKOPOCTSX.

4 cemecTp




Kon
WHJUKAaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

OneHouHble CpeaCcTBa

1. BomHoBbIe cBO#CTBa yacTHIl. JITMHA BOTHBI
ne bpoiinig. DkcnepuMeHTalIbHbIE TOATBEPKIACHUS
TUIoTessl ae bpoitns.

2. llpunuun HeomnpeneaeHHOCTH. COOTHOLICHHE
HeomnpeaeneHHocrel I'elizenbepra. OcoOeHHOCTH
npolecca U3MEpeHus: B KBAHTOBOI MEXaHUKE.

3. ®wusuveckoe UCTOIKOBAHUE BOJIH Jie bpoiis.
BonnoBas ¢pynkmnus u ee cpoiictBa. [L1oTHOCTH
BEPOATHOCTH OOHAPYKEHUS YaCTULIBI.

4. OcHoBHas 3a/1a4a KBaHTOBOW MEXaHHKH.
HecraunonapHoe u cralilnoHapHOE ypaBHEHUE
[pénunrepa. Co6cTBeHHBIE PYHKIIMH U COOCTBEHHBIE
3HA4YCHUs (PU3UICCKUX BEITUUMH.

5. Pemenue ypaBuenus Ulpenunrepa ans
CBOOOJHOMN YaCTUIIBI.

6. Yacruma B oqHOMEPHON OECKOHEYHOM
IIPSAMOYTOJIBHOW ITOTEHIMAIBHOU siMe. KBaHTOBaHME
sHepruu. CoOcTBEeHHBIC (YHKIIMHN COCTOSHUS YaCTUIIBI.

7. llpoxoxaeHue 4acTUuLbl Yepes3
MOTEHLUAIbHBINA Oaphep B BUJIE OJTHOMEPHOM
CTYNEHBKH U MPSMOYTOJIbHBIN MOTEHINAIBHBIN
6apbep. TyHHeNbHbIH 3¢ dexT.

8. KBaHTOBBIN rapMOHHYECKUI OCIIHILIATOP.
KBaHTOBaHUE 3HEPruM U NpaBuiIa oToopa.

9. TIlmanerapHas Mojeinb aroMa. [TocTynaTsl
bopa. KBantoBanue sHepruu BoJ1opo 1010 100H0M
CUCTEMBI.

10. N3znydyeHue BOAOPOAONOJOOHBIX CUCTEM.
CrnekTpanbHbie cepuu aToma Bojopoaa. O6o0meHHas
dopmyna baabmepa.

11. CnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH
Mosznu.

12. Vpasuenwue lpenunrepa ams atoma
Boziopoaa. KBantoBanue MmomeHTa umnyisca. [IpaBuna
oTOOpa AJ11 AaTOMHBIX MTEPEXO0/I0B.

13. Cnun anextpona. KBantoBsie unca,
OTMCHIBAIOIIUE COCTOSIHUE AJIEKTPOHA B aTOME.
KpaTHOCTB BBIpOXKIEHUS SJHEPTETUYECKUX YPOBHEH.
[Tpunnun [Maynn.

14. TIpuHIMI TOKAECTBEHHOCTH OJIMHAKOBBIX
yactull. bo3ons! u pepmuonsl. KBantoBbie
pacnpeeseHusl.

15. CBoGoaHBIE AIEKTPOHBI B METAJIIC. DHEPTHUS
®epmu. 30HHAsI TEOPUS TBEPABIX TEI.

16. DAEKTPONPOBOAHOCTD METAJIIIOB H
MOJIyTIPOBOIHUKOB. CBEPXIPOBOIUMOCTb.

17. SIBnenue pagroakTuBHOCTH. OCHOBHOM
3aKOH paguoakTUBHOIO pacnazaa. [locrosiHHas pacnana.
[Tepuon monypacnana.

18. CoctaB u XapakTepUCTUKU aTOMHOTO sIJIpa.
KanenpHas moaens. Pasmep u ciiuH siapa.
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19. Macca u sHEeprus CBsS3H aTOMHOTO Spa.
3aBUCHUMOCTD YJEJIbHON SHEPIHsl CBSI3U OT MAaCCOBOIO
yrcna. O0oioueyHast MOJIENb sIpa.

20. SlnepHble peakiuu. JHEPTHsl peaKIuu.
Peakuuu nenenus u cuHTE3A SAEP.

21. PamnoaktuBHbIC psabl. OCHOBHBIE
3aKOHOMEPHOCTH Ol-U3TyudeHus saep. JinuHa
CBOOOHOTO TIpoOera o.-4acTull.

22. Tpu Buga B-pacnana. DHepreTHUECKUi
cnekTp B-uactuil. Heltpuno.

23. OCcoOEeHHOCTH Y-U3ITyYeHUS Sep.
[TpoxoKaeHHE Y-KBAHTOB Yepe3 BEIIEeCTBO.

24. Kiaccudukamus 3J1eMeHTapHBIX YacTHII.
Jlenrrousbl. JIenTOHHBIN 3aps.

25. Anponsl. bapuonnslii 3apsn. KBapkoBas
MOJICJTh aJ[POHOB.

OIIK-1.2

[Ipumensier 3HaHuA
€CTECTBEHHBIX HAayK B
VMHKEHEPHOU NPAKTUKE

Hepeqeﬂb TCOPETUICCKUX BOIIPOCOB K
3a4YeTram:

2 cemecTp

1. Omnucanue MaKpOCHCTEM. [TonsaTne
BEPOATHOCTH M  CpeAHed BeanyuHbl. DyHKIMS
pacrpeieneHns ciydyailHoM BeuuuHbl. Pactipenenenue
MOJIEKYJI 1O MPOEKIUAM CKOPOCTEH.

2. Pacmpenenenwe  MOJNEKYdT TIO  MOJYIIIO
ckopoctu. Haubonmee  BeposiTHas, cpenHsis U
CpeIHEeKBaIpaTUUHasi CKOPOCTH.

3. Mogens wuaeanpbHOro Tasza. JlaBieHue u
TeMIeparypa C TOUYKH 3peHus
MOJIEKYJISIPHO-KUHETUUECKON  TEOpUU. Y paBHEHUE
COCTOSIHUS U/1€aJIbHOTO ra3a.

4. PacmpeneneHue MOJIEKYJ HAEaIbHOTO rasza
II0 BBICOTE B MOJE TsHKECTH 3emiin. bapomerpudeckas
dopmyna.

5. Tlonarme cteneHel CBOOOABI MOJEKYIIHIL.
Teopema 0 paBHOpPAacCHpPENEIEHUH DHEPIHUM IO
CTeleHsM cBOOOAbl. BHyTpeHHss »SHeprus Kak
(YHKILIUS COCTOSIHUSL CUCTEMBI.

6. IlepBoe Hawamo TepMoanHamMuKH. Pabota
KaK byHKIusA nporecca. N3oxopuueckuii,
n300apudecKuil U U30TEPMUUYECKUN TTPOLIECCHI.

7.  TlonsTue TeruoeMKocTH. TernaoeMKocTh npu
M30XOPHUYECKOM U HM300apU4YecKoM  Ipoleccax.
[TocrostHHAs anuadaThl.

8. AnmmabGatuueckwii mporecc. YpaBHCHHE
ITyaccona. IlonuTponuyeckue nponeccsl.

9. Bropoe Havano TepmoauHaMuku. [Ipobaema
HEOOPAaTUMOCTH TEIUIOBBIX IPOLIECCOB. DHTPOMHUS
CHUCTEMBI U ee cBolcTBa. Teopema HepHcera.

10. OcHOBHOE YypaBHEHHE TEPMOJWHAMHMKH.
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OHTpomnus HJeanbHOro rasa. M3MmeHeHue sHTponuu
IIPU U30IpoLIeccax.

11. Twmxnmuueckuit  mpouecc.  Koaddumment
MIOJIE3HOTO IEUCTBUS TeII0BOM MaluHbl. [{uki KapHo.
Teopema  Kapno. TepmoaumHamuueckas — IIKaja
TEeMIEeparyp.

12. Cratuctuueckuii BeC  MaKpPOCOCTOSIHHS.
Cytp  HeoOpatuMocTH. CTaTUCTUYCCKUUA  CMBICI
suTporuu. Popmyna bonbmana.

13. I'paHuUIBI PUMEHUMOCTH MOJIEIIN UJICATHHOTO
rasza. YpasHenue Ban-nep-Baanbsca. BHyTpeHH:s
sHeprus raza Ban-nep-Baanbca.

14. N3otepmbl Ban-nep-Baanbca u peanbHOro
raza. ®azoBble nepexosl nepBoro poaa. JJuarpammsl
COCTOSIHUS BEIIECTBA.

15. Dnekrpocratuyeckoe noie. 3akoH Kymnona.
Hanpsixennocts nosis. [IpuHnun cyneprno3unuun
AIIEKTPUYECKUX TMOJIEH.

16. CunoBsie tuan. [ToTOK BekTOpa
HANPSKEHHOCTH AJIEKTPOCTaTUYECKOTro mosist. Teopema
l"aycca.

17.Tlorenuuan. Teopema 0 HUPKYIALUU BEKTOPA
HaANPSDKEHHOCTH AJIEKTPOCTaTUYecKoro nosist. CBs3b
MEXy HaMpPSKEHHOCTHIO U MMOTEHIIUATIOM.

18. DnexTpudeckoe 1moJje B BEMECTBE.
[Honspuszanus qusrnekTpuka. BeKTop 351eKTpruuecKoro
cMmeleHus. Jluanexkrpuueckas NpoOHUIIaeMOCTh
BEILIECTBA. Y CJIOBUS HAa TPaHUIIE pa3ziena
JUDJIEKTPUKOB.

19. DnekrpoemkocTs. KoHaeHcaToOpHI.
CoennHeHNnEe KOHAEHCATOPOB. DHEPTUs
KOHJIEHCATOpa. DHEPrus JIEKTPUIECKOTO MOJIS.

20. DnekTpudeckuit Tok. [LTOTHOCTB TOKA.
VYpaBHeHMe HenpephIBHOCTH. 3akoH OMa B
nuddepernmanbHOn hopme.

21. ConpoTtuBnenue npoBoIHUKOB. CTOpOHHHE
cuibl. 3akoH OwMa B MHTETpaIbHOU popMme.

22.TlpaBuna Kupxroda aiist pacuera
pPa3BETBJICHHBIX Iieneld. MONTHOCTh TOKa. 3aKOH
Jxoynsa-Jlenna.

23. TlepexoaHbIe TIPOIECCHI B IICTH C
KOHJIEHCATOPOM.

24. Enunas npupoaa dJAEKTPUIECKOTO U
MarHuTHoOro noJist. [lone nBukymierocs 3apsna.
[IpuHIIMTT CynepnoO3UIIMKM MarHUTHBIX MOJIEH. 3aKOH
buo-Casapa.

25.TIoTOK ¥ IUPKYJSAINS BEKTOPA WHITYKIIUH
MarHuTHoro nous. Teopema ['aycca u Teopema o
HUPKYJSIUU A1 MATHUTHOTO TIOJISL.

26. Cuna Jlopenna. Cuna Amrnepa. MoMeHT cui,
JEHCTBYIOIIMX HA KOHTYP C TOKOM.
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27. MarauTHOE TI0JI€ B BEILIECTBE.
Hamarunuennocts. Hanps>keHHOCTh MAarHUTHOTO
1oJisl. MarHuTHasi NPOHUIIAEMOCTb BEILIECTBA.
deppoMarHeTUKH.

28.3aK0H 3JIeKTPOMAarHUTHON MHIYKITUU
®apages. [IpaBuio Jlena. BuxpeBoe anekrpuueckoe
ToJe.

29. SIBnenue caMOMHAYKIUU. IHIYKTUBHOCTb.
OHeprus KOHTYpa ¢ TOKOM. DHEPrusi MarHUTHOT'O MOJIS.
[TepexoiHbIe MPOLIECCHI B LIETIH C HHIYKTUBHOCTHIO.

30. Konebarenbublit KoHTYp. CBOOOAHBIE
rapMOHHYECKHE U 3aTyXaIOLINe dJICKTPHUUECKUE
KosieOaHusl. DHEPTUs KOJICOaHMIA.

31. BeiHyXI€HHBIE JIEKTPUYECKUE KONCOAHMUS.
BekropHas nuarpamma HanpspkeHU. Pe3oHaHc ToKa.

32.Ilepemennsiii TOk. UHAYKTHBHOE U €MKOCTHOE
COINpPOTHUBJIEHNE. MOIIHOCTH B LIETIH IEPEMEHHOTO
ToKa. JeficTByIOIIMe 3HaYCHHS TOKA U HAPSIKEHHUS.

33. Cucrema ypaBHeHHIT MaKkcBeluta Kak
0000111eHIE pa3pO3HEHHBIX SIBICHUN AJIEKTPUYECTBA U
Maraetusma. MatepuaibHble ypaBHeHUs. CBoiicTBa
ypaBHeHu MakcBsea.

34. DnexTpoMarHUTHEIE BOJHBL. BomHOBOE
ypaBHeHue. CBOMCTBA U OCHOBHBIE XapAKTEPUCTUKHU
AJIEKTPOMATrHUTHBIX BOJIH. DHEPTHUS U UMITYIIbC
AIIEKTPOMArHUTHOM BOJIHBI.

3 cemecTp

1. EcrecTBeHHBI U TOJNSIPU30BAHHBIA CBET.
CreneHp MNONSAPU3ALMU JMHEHHO TMOISPU30BAHHOTO
cBeta. 3akoH Martoca.

2. Tonspuzamus npu OTpakeHUHU u
NpeJOMIIEHUM  CBeTa  HA  TpaHULEe  pasjena
JIADIIEKTPUKOB. Yron bprocrepa. JIBoiiHOE
JTy4yenpeaoMIIeHHeE.

3.  CnocoObl MONAPU3ALUU  E€CTECTBEHHOTO
ceera. [lpm3sma Hwkoma. Bpamenne miockoctn
NOJIIPU3allM  CBETa TPU  NPOXOXKIECHUU  UEPE3
ONTUYECKU aKTUBHYIO CPELy.

4. lllxana AMEKTPOMArHUTHBIX BOJIH.
Oco0eHHOCTH ONTHYECKOro sauamasoHa. IlokasaTesb
IIPEIOMJIEHUS CPEJIBL.

5.  Korepentneie BomHbl. HWHTepdepeHius
CBETOBBIX BOJH. CI0’K€HNE NHTEHCUBHOCTEN B CiIydae
HEKOT€PEHTHBIX U KOT€PEHTHBIX KOJICOaHHHA.

6. Onruueckas  pasHocte  xonma.  CBs3b
ONTHUYECKON Pa3HOCTH XOJa JBYX BOJIH C Pa3HOCTBHIO
¢da3 Mexay HUMH. Y CIIOBUS MaKCUMyMa M MUHUMYyMa.

7. Cxema IOura IUIA HaOJIFOIEHUS
unaTepdepeHn. BpemeHHas U MPOCTPaHCTBEHHAS
KOT'€pEHTHOCTb.
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8. HurepdepeHmus B  TOHKHX  IUICHKAaX.
HabGmonenue xonery HploTOHA B OTpakeHHOM H
MPOXOJAIIEM CBETE.

9. Ssnenue mudpakuuu. Judpaxus Openens
u @paynrodepa. [Ipunuun I'toiirenca-dpenens.

10. HMudpakumss  PpeHens Ha  KPYIJIOM
orBepctuu. 30HBI Dpenens. ['paduueckuii meron
CIIOKEHUSI aMILITUTY/.

11. Mudpakuuss Dpaynropepa Ha  y3KOU
npsIMOJIMHEHHOHN mienu. J{udpakionHas pemnerka Kak
COBOKYITHOCTb KOHEYHOTO YHCIIA HIETCH.

12. Jlucmepcust cBera. ['pynmoBas CKOpPOCTb.
Dddexr Jlorurepa ams 3MEKTPOMArHUTHBIX BOJTH.

13. TemnmoBoe  wu3iyyeHHe  Tejla.  3aKOH
Credana-bonbrivana.  3akoH  cMmemieHuss  BuHa.
I'mnoresa I1nanka.

14. ®orospdexr. 3akonsr CroneroBa. Dopmyna
OWHIITeHHA. PensTUBUCTCKUIT M HEpPENATUBUCTCKUI
dororddekr.

15. Paccesuue dboToHa Ha CBOOOHOM
anektpone. ®opmyna Komnrosna.

16. ®oTOHBL. JlaBrenue CBeTa.
KopmycKysipHO-BOITHOBOH JTyaJIi3M CBETa.

OIIK-1.3

IIpumenser
OOIIEeH)KEHEPHbIE
3HAHHUS, B UHKECHEPHOU
NEeATEIbHOCTH

Ilpumeput IK3aMeEHAUUOHHBIX NPAKMUYECKUX
3a0anuil:

1. Paguyc-BekTOop 4YacTUIbl M3MEHsETCs IO
sakoHy 7 = 3t7+ 2t%] — 5k (m). Haittu Bextop
CKOPOCTH U, BEKTOP YCKOpPEHHs d, a TAKKe MOIYJIH
9THX BEJIMYMH B MOMEHT BpeMeHu t = 1c.

2. MarepuanbHasi TOUYKa IBUKETCS B TNIOCKOCTH
XY mo 3akony: x = Asinwt, y = A(1-cos wt), rue
A=5cm, w=4c!. Onpenenuts TpaeKTOpHIO
JBIKEHUST TOYKHA y(X) W HalTH IyTh, KOTOPBIA OHA
MIPOXO/UT 32 MEpBbIEe 3 C JABMKEHUS.

3. Tsépmoe TEJI0 Bpallaercs BOKpPYT
HETOIBUKHOM och mo 3akoHy ¢ = 12t — t3(pag) .
Haiiti cpenHio0 yriioByr0 CKOpPOCTh (@) H cpejaHee
3HAUCHUE YIIIOBOIO YCKOpEHHs (£) B MPOMEKYTKE
BpeMeHu OT 0 10 OCTaHOBKH.

4. Komneco Bparaercsi BOKpYT HETOABHKHON OCH
C  TIOCTOSHHBIM  YIJIOBBIM  YCKOPEHHEM € =
0,25 paxg/c? . Yepes kakoe BpeMs MOCIe Hadaja
BpAILEHHsI BEKTOP MOJHOI0 YCKOPEHMsI TOUKH Ha 00018
Kosieca OyJeT cocTaBisATh yron 6 = 45° ¢ BekTOpoM
cKopocTtu?

5. HeGonpimoe Teno HAYMHAET CKOJB3UTH C
HaKJIOHHOHN MJIOCKOCTU C YIJIOM IPH OCHOBaHMU Q =
45° . KospounueHt TpeHUs MEXIy TEIOM H
noBepxHocThio kiauHa Y = 0,28. Kakoil nyTh BIOJb
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HAKJIOHHOM IUIOCKOCTH MPOUJET TEJIOo yepe3 2 € IMociie
Hayajia IBUKEHUA?

6. Ha Temo maccer m = 0,5 kr, Haxozmsieecs B
COCTOSIHMM TMOKOsl, B MOMEHT BpeMeHu t = 0 Hauana
JICCTBOBATh CHWJIA, 3aBUCAILAS OT BPEMEHM Kak F =
kt, rne k = 0,3H/c. Onpenenuts myThb, KOTOPHIHA
MIPOILLJIO 3TO TEJIO 32 MEPBBIE 2 C.

7. Ha oHOpOJHBII CIIOMIHON LMIMHAP Macchl
M = 0,4 kr u paguyca R = 0,2 M HamoTaHa Jerkas
HUTb, K KOHILY KOTOPOH MPUKPEIUICH TPy3 MacChl m =
0,3 kr. Haiitu yrioByro CKOpOCTh HUIUHAPA yepe3 t =
2 C mocine Hayajna JBUXKEHUsS. TpeHuemM B ocH
HUJUHIpA PeHeOpeyb.

8. Yactuma maccel my = 0,1 kr, nBmwXKymascs
CO CKOpoCcThIO vV =3 M/C , WHCHOBITala YHOPYroe
COy/lapeHHUE C MOKOUBIIEHCS YacTULEeld Macchl m, =
0,2 kr. OnpenenuTh Kakyl0 KHHETUYECKYIO SHEPIHIO
npuodpena BTOpasi YacTHIA, €CIIM TepBasi OTCKOYMIIA
oA NPSMBIM YIJIOM K CBOEMY I€pBOHAYAJIbHOMY
HaIlpaBJICHUIO.

9. OpnHoponHblii cTepkeHb Maccod M = 5 kr,
PACIIOJIOKEHHBIN  BEPTUKAIBHO, MOXXET BpaliaThCs
BOKPYT OCH, IIPOXOJAIIEN Yepe3 ero BepXHui KoHell. B
CpeAuHy CTEpKHS momajaer myns maccod m = 10T,
JeTsmas TOPU30HTAIBHO cO ckopocThio v = 103 M/c,
u 3actpeBaeT B HEM. OmnpenenuTs KHUHETHYECKYIO
SHEPTHIO CTEPKHA cpasy Moclie yaapa.

10. Ha Bpamaromtytocsi miarhopMy ¢ MOMEHTOM
uHepuuu Iy = 2 KT - M?  CTaBAT CHMMETPUYHO OCH
BpauleHus: mwiMHap. [lpu 3TOoM yrioBas CKOpPOCTh
YMEHBIIAETCA OT Wy =5¢"1 10 w =4c™!'. Yemy
paBHA PHEPTHUS BpaIIaTeIbHOTO JBIKECHUS TIIIATHOPMBI
BMECTE C LIUJIUHIPOM?

11.YacTtuna COBEPIIAET rapMOHHUYECKHE
konebanust mo 3akony x = Asin(wt+ ¢,) . Ha
pacCcTOSIHUM X; = 5CM OT IIOJIOKEHHSI PaBHOBECHS
yacThlla WMeeT CKopocTh vV; =8cMm/c , a Ha
paccrosiHuu X, = 3CM ee ckopocTh v, = 10 cMm/c.
HailTu  nMKIM4Yeckyr0  4acToTy W aMIUTUTYAY
KoJeOaHui 4aCTHUIIBI.

12.Tlpy  clHOXKeHWUW JABYX TapMOHHYCCKHUX
KojeOaHui OJHOTO HANpaBIEHUS PE3YNbTUPYIOIIEe
KojebaHue TOYKHU nMeeT BU]I x =
acos1,6tcos38t, rne t BBIPAKEHO B CEKyHIaX.
Haiitu kpyroBbie 4acTOTHI CKJIAIbIBAEMBIX KOJIeOaHUH
B IIepuOJ OMEHUIA.

13.Tonkuii 06pyu paguycomM R = 1 M monBemiexn
Ha BOUTBHIN B CTEHY I'BO3/Ib U KOJIEOJIETCS B IUIOCKOCTH,
napajuienpHoil creHe. Onpenenuts nepuoa T malnbIx
3aTyXxalmux Kojaebanuii oopyya, ecinn KodhduimeHT
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saryxanus = 0,7 ¢ L.

14.Me30H, BXOOSIIMHA B COCTaB KOCMHYECKHX
JIy4el, IBUKETCS CO CKOPOCThIO, cocTaBisitonien 95%
OT cKopocTH cBeTa. Kakoll mpoMeKyTOK BpPEMEHH IO
yacaMm 3€MHOI0 HaOJIo/aTeNsi COOTBETCTBYET OIHOMU
CEKYyH/J1e COOCTBEHHOI'0 BPEMEHU Me30Ha?

15.B coOCTBEeHHO# cHCTEME OTCYeTa CTEP)KEHb
pacmonoxkeH mox yriaom ¢, =45° k ocu X wm
JBUKETCS B MOJOXKUTEILHOM HAIpaBJIEHUU 3TOW OCU
CO CKOpPOCThIO V = 2,4+ 108 M/c. Tlog xakum yriom
@ OH OymeT pacmojio)KeH TI0 OTHONICHHIO K
COOTBETCTBYIOIIEH OCHM g  HaOmojaTens B
J1abopaTOpHOU cucTeMe oTcuera?

16.PensaTuBUCTCKHIA 3JIEKTPOH AMEET
KuHeTuueckyto suepruto T, = 0,34 MaB. Onpenenuts
CKOPOCTb, C KOTOPOU OH ABUKETCS. CUUTATh SHEPTHUIO
0KOs 3jeKTpoHa m,c? = 0,511 M3B.

17.IlpotoH ¢  HaYaJIbHOW  KHWHETUYECKOU
sHeprueil 0,4 M»sB npomien ycKopsiouiyro pa3sHOCThb
noteHuuainoB U = 200 kB. Haiitu nnuny BosHBL 1€
Bpoiins g 3T0oro 3IeKTpoHa.

18. Onpenenuts AnuHY BONHBI Ae bpoitnsg Ap ans
3JIEKTPOHOB, OoMOapANPYIOUX AQHTUKATOJ]
PEHTTEHOBCKOM TpyOKH, €CIM TpaHUIla CIIOITHOTO
PEHTI€HOBCKOTO CIEKTpa TMPUXOIUTCA Ha JJIAHY
BOJIHBI A = 3 HM.

19. DnexkTpoH ABWXKETCS B 00JIACTH, pa3Mep
xotopoii coctapnser 1071° M. OueHuTs ¢ MOMOIIBIO
COOTHOUIEHUS HEOTIPEEIEHHOCTEN €r0 MUHUMAJIbHYIO
KHHETHYECKYIO DHEPTHUIO.

20. Yactuia, JIOKaaM30BaHHASA B OECKOHEYHO
ri1yOoKoit OJTHOMEPHOM MIPSIMOYTOJIBHOU
MOTEHIMATBHOM  sME, HaxoJUTCd B  NEPBOM
BO30YXICHHOM COCTOSSHUH. ONpeenuTh BEPOITHOCTh
HaXOXICHUS YaCTHUIIBI B TIEPBON TPETH SIMBIL.

21. Yactuma HajeraeT Ha IOTEHIMAIBHBIN
Oappep B (QopMe OTHOMEPHOW MPSMOYTOIHHOU
CTYNEHBbKH. DHEPIHs 4acTULbl B 4 pas3a NpEeBbINIAECT
BBICOTY Oapbepa. OnpenenuTb BEposITHOCTb, C KOTOPOU
Y4acTHUIAa OTPA3HUTCS OT Oaphepa.

22. OnpenenuTh 9acTOTy CBETa (0, H3IIy9aeMOT0
BO3OYKIEHHBIM aTOMOM BOJIOpPOAA TIPH TEPEXOe
3JIEKTPOHA HA BTOPOM HYHEPTETUYECKHUI YPOBEHb, €CIIH
paanyc OpOUTHI STEKTPOHA U3MEHUIICS B 9 pa3.

23. Haiitu KBaHTOBOE YUCIIO n,
COOTBETCTBYIOIIEE BO30YXKIEHHOMY COCTOSIHHIO MOHA
He®, ecnu mpu nepexojie B OCHOBHOE COCTOSHHE HTOT
MOH HCIYCTHJI TIOCIENOBaTeNbHO JBa (OTOHA C
muHamu BotH Ay = 108,5uM u A, = 30,4 HM.

24. Kakyto CKOPOCTb npuoOperaeT
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WHJUKAaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

OneHouHble CpeaCcTBa

MEePBOHAYAIILHO TMOKOWBIIMICA aTOM BOAOpPOJA TpHU
ucryckaHuu (OTOHA, COOTBETCTBYIOUIETO BTOPOU
auHuM cepuu [lamena?

25. Haift nyiiHY BOJIHBI TOJIOBHOW JIMHUM TOM
CIIeKTpaibHOU cepun woHoB  He', y koropoii
MHTEpBAJl 4aCTOT MEXIY KpauHUMU JIMHUAMU A® =
5,18-10% ¢,

26. CKOJIBKO DJIEMEHTOB COJACPKHUTCS B POy
MEXIY TEMH, Y KOTOPBIX JIWHBI BOJH Ko-THHMIA
paBHbl 250 M 1 179 nm.

27. Ipwm YBEINICHUH HaATPSDKCHUS Ha
PEHTTEHOBCKOI TpyOKe C METHBIM aHTHUKATOJIOM (Z =
29 ) B gaBa pa3a WU3MEHEHUE JJIUHBI BOJIHBI
KOPOTKOBOJHOBOU IpaHHIIBI CILTOIITHOTO
PEHTTEHOBCKOTO CIHEKTpa OKa3aJoCh PaBHBIM JJIUHE
BoHbI Ko-muHum menu. OmnpenenuTs, KakuM ObLIO
HaNpsDKCHUE Ha PEHTTCHOBCKOW TpyOKe.

28. Cpennee BpeMsl >KM3HM aTOMa HEKOTOPOTO
paavoakTUBHOro BemectBa T = 1 c. Ompenenurte
BEPOSATHOCTH TOTO, 4YTO SJPO pacmajaercs 3a
MIPOMEXYTOK BpeMeHH, paBHbIi 0,1 c.

29. YaenvHas aKTUBHOCTD npernapara,
COCTOSIIET0 W3 AaKTUBHOrO KobanmpTa  °°CO
HeakTHBHOro  >°CO, cocraBaser 2,2-10% Bx/r.
Ilepuon momypacmama °°COo  paer 71,3 cyToxk.
HaiiTi oTHOIIEHUE MacChl aKTUBHOTO KOOAIbTa B 3TOM
mpernapare K Macce mpernapara.

30. HaiiTu sHepruro CBs3M siipa, KOTOPOE UMEET
OJTMHAKOBOE YHCJIO TPOTOHOB M HEHTPOHOB U painyc, B
TIOJITOpa pa3a MEeHbIINIA paguyca aapa > Al.

31. Haiitu sHepruto Q siiepHOM peakiun

“N(n, p)"“C, ecru sueprus cesasu E,, smpa N
paBHa 104,66 MaB, a sipa *C — 105,29 M»B.
32. Ckonpko Teria BBLIEISAETCS npu

00pa3oBaHKMU OJHOTO TpaMma renus “He w3 neifrepus
ZH')

OIIK-3 Cnoco0eH nNpoBOANTH IKCIIEPUMEHTAIbHBIC HCCJICAOBAHNS U H3MEPEeHHs,
OﬁpaﬁaTblBaTb ! NPEACTABJIATD NOJYYCHHBIC JAHHBIEC C YY€TOM cneun(bmcn METOA0B N
CpecTB TeXHUYECKHX U3MepeHuli B IPUOOPOCTPOEHHH

OIIK-3.1

Bri6upaet u ucnonb3yer
COOTBETCTBYIOIIUE
pecypchl, COBpEMEHHbIE
METOJIUKH U
obopymoBaHue st
MIPOBEICHUS
AKCIEPUMEHTAIIbHBIX
HUCCIIEIOBAHUN U
U3MEPEHUI

Hepeuenb meopemu4ecKux 6onpocoe:

1. DOxcnepuMeHTaIbHbIE UCCIIEOBAHUS U 1IEJ]Ib
WX TIPOBEICHUS.

2. Metoauka mIaHUPOBAHUS SKCIIEPUMEHTA.

3. ®opmynupoBka mpoOseMbl WM 3ama4u
HCCIICIOBAHUSL.

4. Onmnpenenenue  mpenMera W O0OBEKTa
HCCIICIOBAHUSL.




Kon

NHaukaTop 1OCTHIKEHUS

OneHouHble CpeaCcTBa

WHUKATOpa KOMITCTCHITHH
5. Mertoasl npoBeAeHUS UCCIIEIOBAHUM.
6. BeiaBmwkeHHe pabodei TUITOTE3HI.
7. MonenupoBaHue PU3NICCKUX MPOIECCOB.
8. BwiObop oOopynoBaHus I MPOBEACHUS
U3MEPECHUM.
9. Opranuzanus AKCIEPUMEHTATBHOIO
npoiiecca.
10. TexHuka 0€30MacHOCTH TPH IPOBEIACHHUH
IKCIIEPUMEHTOB.
OIIK-3.2 O6pabateiBaeT u Ilepeuens meopemuueckux 60npocos:

MpeICTaBIsIeT
MOJTyYCHHBIC
AKCIIEPUMEHTAIIbHBIC
JAHHBIE JIJI51 TOJTYYCHUS
000CHOBaHHBIX BHIBOJIOB

1. dusnueckas BeIUYMHA U €€ U3MEPEHHUE.

2. Knaccudukanus ommOOK H3MEpeHH.

3. HopmanbHoe pacnpesneneHue pe3yinbTaToB
U3MEPEHUM.

4. Haxoxnenue CpEIHEro 3HA4YeHUs
WU3MEPSIeMOM  BENWYMHBI W CPEIHEKBAIPATHUHOTO
OTKJIOHEHHMS.

5. Koaddumnuent CrproneHTa u
JIOBEPHUTEITbHBIN HHTEPBAJL.

6. AOcomoTHas u OTHOCHTEIIbHAs
MOTPEIIHOCTH.

7. OmpexaeneHue MOTPENTHOCTU TPU KOCBEHHBIX
HU3MEpEHUSsIX.

8. IlpaBuna MTOCTPOCHHSI rpaduKoB

IKCIIEPUMEHTATbHBIX 3aBUCUMOCTEH.

9. Meroa HaMMEHBIINX KBaJIPATOB.

10. OdopmiieHne pe3yabTaTOB H3MEPEHUN U
COCTaBIICHHE OTUETA.

ITepedyens 1a0opaTopHbIX padoT:

1 cemectp
1. JI. p. Ne 1 «IIprmeHeHUE 3aKOHOB COXPAHEHUS ISl
orpezieNieHus] CKOPOCTH IOJIETa MY
2. JL. p. Ne 3 «Onpenenenre MOMEHTOB UHEPIIUU TEII C
MTOMOIIBIO KPYTHJIBHOTO MassTHHUKA. [IpoBepka
teopemsl Llteiitnepar»
3. JI. P. Ne 4 «MccnegoBanue BpaniaTeaIbHOTO
JBUKEHUSI TBEPJIOTO TEJIa BOKPYT HEMOJIBHXKHOU OCH
4. JI. p. Ne 5 «Onpenenenune xapakTepUCTHK
3aTyXxarmux Kolebanuii GU3n4eckoro MasTHUKa
5. JL. p. Ne 7 «Onipenenenne CKOpOCTH 3ByKa B BO3yXe
METOJIOM CTOSTYEN BOJIHBI»

2 ceMmecTp
1. JI. p. Ne 11 «M3yueHne cTaTUCTUUECKUX
3aKOHOMEPHOCTEN»
2. JI. p. Ne 14 «OnpeneneHue mokasaresns aguadaTs y
meroaoM Kiiemana u [lezopmay




Kon Nunaukatop AoCTHXEHUS

OneHouHble CpeaCcTBa
HHJUKaTopa KOMIICTCHII N

3. JI. p. Ne 15-2 «IIpoBepka 3aKkoHa BO3pacTaHUS
SHTPOIMHHU B MPOIIECCe TEIIO00OMEHa

4. JI. p. Ne 23 «Pacmupenue npenesna U3sMepeHus
aMIepMeTpa U BOJIbTMETPA MOCTOSIHHOTO TOKa
5.JL. p. Ne 26 «M3mepeHune eMKOCTH KOHJIEHCATOPOB
MOCTOBBIM METO/IOM)

6. JI. p. Ne 27 «3yueHue pe3oHaHca HAPSKEHUID
7. JI. p. Ne 28 «OnpeneneHue MHAYKTHBHOCTH
COJIEHOMJIa U MATrHUTHOW IPOHULIAEMOCTHU
dbeppomarueTuka»

3 cemecTp
1. JI. p. Ne 32 «Onpenenenue paguyca KpUBU3HBI
JIMH3BI ¥ TIOJIOCHI MPOITYCKAHUS CBETOQMIIBTPA C
nomolpio konen Herorona»
2. JI. p. Ne 34 «Onpenenenue nuHbI CBETOBOM BOJIHBI U
XapaKTePUCTHK AU(PPAKIIMOHHON PEIIeTKI»
3. JI. p. Ne 35 «OnpeneneHue KOHIEHTPALMU PacTBOPOB
caxapa ¥ MOCTOSIHHOH BpaIleHHsI»
4. J1. p. Ne 36A «MccnenoBanue XxapakTepUCTUK
BaKyyMHOT'O ()OTO3JIEMEHTa

4 cemecTp
1. JI. p. Ne 42 «I3y4yeHue crekTpa U3JIy4eHHs aToMa
Bostopoia. Orpe/iesieHue IIIaBHbIX KBAHTOBBIX YHCEI
BO30Y)KJICHHBIX COCTOSIHUI aToOMa BOJIOPO/Ia»
2. JI. p. Ne 44 «M3ydeHune 3MEeKTPUIECKUX CBOMCTB
TBEPJIBIX TEI»
3. JI. p. Ne 51 «M3yuenue 3akoHOMEPHOCTEN
anbda-pacnanar»
4. J1. p. Ne 52 «M3yueHue crieKkTpa raMMa-u3iydeHus
PaTMOaKTUBHBIX 3JIEMEHTOB)»

0) IlopsinoK nNpoBeeHUsI IPOMEKYTOYHOM ATTECTALUM, TOKA3ATEIH U KPUTEPUH
OLICHUBAHMSA:

CornacHo yueOHOMY IJIaHY BHJIaMU IIPOMEKYTOUHOM aTTeCTallly M0 AUCHUIUTNHE «DU3HKa»
SBJISTIOTCS /IBA DK3aMEHa, 3a4eT U 3a4eT C OLEHKOW. DK3aMeHbl IPOBOJATCS B yCTHOU (opMe 1o
HK3aMEHALIMOHHBIM OHIIeTaM, KaKIbli U3 KOTOPBIX COJIEPXKUT JBA TEOPETUYECKUX BOIPOCca U
OJIHO MPAKTUYECKOE 3a/laHue (3a1auy). TeopeTnyeckue BONpOCH! MO3BOJISAIOT OLIECHUTh YPOBEHD
YCBOEHHUS 00Yy4aIOIIMMUCS 3HAHUHN, a TPAKTUYECKUE 3aJaHMsI BBISBISIOT CTENEHb
c(OpMHPOBAHHOCTH YMEHHH U BiIaJieHUi. 3a4eT MPOBOAUTCS B BHJIE COOECETOBAHUS 110
TEOPETHYECKUM BOIIPOCAM.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA U 3a4ema ¢ OYEHKOIL:

— Ha OIICHKY «OTJHYHO» (5 0aI0B) — 00yJaronuiicss IEMOHCTPUPYET BBICOKHI YPOBEHB
c(OpMUPOBAHHOCTH KOMITETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U TITyOOKOe 3HAHUE
y4eOHOro MaTepuaia, CBOOOIHO BBITTOHIET MPAKTHIECKUE 33/IaHUsI, CBOOOIHO OTEpUPYyET
3HAHUSAMU, YMCHUSAMHU, IIPUMCHACT UX B CUTYyallUAgX HOBBIIICHHOM CII0KHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaromuiicss JEMOHCTPUPYET CPEAHUN YPOBEHD
C(I)OpMI/IpOBaHHOCTI/I KOMHCTGHHHﬁZ OCHOBHBIC 3HAHU, YMCHUS OCBOCHLI, HO NOITYCKAKOTCA




HEe3HaYUTeNIbHbIE OINOKH, HETOYHOCTH, 3aTPYAHEHHUS [TPH BBITOJHEHUH MPAKTUYECKUX 3a/laHuH,
IIEPEHOCE 3HAHUI U YMEHUI Ha HOBbIE, HECTAHJAPTHBIE CUTYaLIUU.

— Ha OLIEHKY «y/J0BJeTBOPUTEIbHO» (3 Oaia) — 00y4yarouuiicss 1eMOHCTPUPYET MOPOTOBbIT
yYpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMI: B X0J1€ KOHTPOJIBHBIX MEPOIIPUIATUHN JTOMYCKAIOTCS
OLLIMOKH, MPOSIBISIETCS OTCYTCTBUE OTACIbHBIX 3HAHWN, YMEHUH, HABBIKOB, O0yUYaIOLIHICs
UCIIBITHIBACT 3HAYUTENIbHBIC 3aTPYAHCHUS IIPHU ONEPUPOBAHUM 3HAHUAMH U YMEHUSIMHU MPU UX
MEPEHOCE Ha HOBBIE CUTYaIUU.

— Ha OLICHKY «Hey10BJIETBOPUTEIbHO» (2 Oaiia) — 00yJaroImuiics: IEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTuuecKoro MaTepuaa, JOIMyCcKaeT CyllleCTBEHHbIE OIMOKH, HE MOXKET [M0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PELLIEHUS IPOCTHIX 3a/1a4.

— Ha OLIEHKY «He 3auTeHo» (1 Gamn) — oOyyarouiicss He MOXKeT MMOKa3aTh 3HAHUS HA YPOBHE
BOCIIPOM3BEICHUS U O0BACHEHHS HH(POPMAIIUY, HE MOXKET IOKa3aTh HHTEIUIEKTYaJIbHbIC HABBIKU
pelIeHus MPOCTHIX 3a7ay.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

— Ha OIICHKY «3a4TeHo» (3-5 0aisIoB) — 00yJaronuics MoKa3bBacT CHOPMHUPOBAHHOCTh
KOMIIETEHIIN, HaJTM9Me TBEPAbIX 3HAHUH MPOrPaMMHOTO MaTepualia, IPaMOTHOE U JIOTUYECKOE
U3JI0KCHUE MaTepuaia mpyu OTBETE, JOMYCKATCS HE3HAUUTEIIbHBIC ONIMOKH, YBEPEHHO
UCTIpaBIIIEMbIE TIOCIIE JOMOIHUTEIBHBIX BOIPOCOB, IPABUIIBHBIC IEHCTBUS TIPU IEMOHCTPALIUN
YMEHUH ¥ HAaBBIKOB.

— Ha OIICHKY «He 3a4TeHo» (1-2 6ayuia) — 00yJarouuiics OKa3bIBACT, YTO PE3yIbTaT 00yUCHHUS
HE JIOCTUTHYT, KOMIIETCHIIMY HE C(HOPMHUPOBAHBI, HE MOXKET MPEAbSIBUTH 3HAHUS HA YPOBHE
BOCIIPOM3BECHUS U OOBSICHEHHS HH(OPMAIINH, 1aKE C TIOMOIIBIO HABOISIIIIUX BOIIPOCOB, HE
CHOCOO€H MPOJEMOHCTPUPOBATh YMEHUS M HABBIKM MIPU PELICHUN MPOCTEHIINX 3a/au.
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