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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.E.XpKmec

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.Xpl(ynnc

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

[Iporokom ot 20 . Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu Kadeapelr DOu3uKu

IIporokomor 20 . Ne
3aB. kadenpoit M.B. Apkynuc

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peam3anuu B 2025 - 2026
y4eOHOM rojy Ha 3acenanuu Kadeapel Du3uku

IIporokomor 20 1. Ne

3aB. kadenpoit M.B.KpKmec




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensimMu 0CBOCHUS AUCUMILTUHBI «(PU3UKa» SBIAIOTCS: OBJa/ieHue 0a30BbIMU 3HAHUSIMU
OCHOBHBIX (PM3MYECKMX 3aKOHOB M METOJOB KIACCHYECKOH W COBPEMECHHOW (DHU3UKU IS
ycrnemHoro (GopMHUpPOBaHHS U Pa3BUTUS 00IIENPO(EecCHOHATBHBIX KOMIIETEHIIMH [0 BUIaM
po(heCcCHOHANILHOM JIEATEIHbHOCTH B OOJIACTH MEXaTPOHHBIX CHUCTEM B aBTOMATU3MPOBAHHOM
IIPOU3BO/ICTBE.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

HucuuruinHa @usnka BXOAUT B 0a30BYI0 4YacTh y4eOHOro IjaHa oOpa30BaTENIbHOM
POTPaMMBI.

Jns  n3ydeHUs  QUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCIUTUTUH/ IPAKTUK:

«Du3uka», «MaremaTtukay, «MHpopmaTnka» Ha 0aze cpenHero (IOJIHOro) OOIIEro
o0paszoBaHMs

3HaHusA (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIe MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yUCHHS TUCIUTLTNH/TIPAKTHK:

TeopeTnyeckas MexaHUKa

TexHuueckas MexaHuKa

I'mppomexanuka

I'mapaBnyika, OCHOBBI (DYHKIIMOHUPOBAHMS THIPOMAILUH M THAPABINYECKUE CPEICTBA
ABTOMATHKH

®u3nuecKue OCHOBBI AJIEKTPOHUKU

DJNEeKTPOHHBIE YCTPOUCTBA MEXaTPOHHBIX U POOOTOTEXHUUECKUX CUCTEM

DNEeKTpUYECKHEe MAIIUHBI

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

3 Komnerenuun odyuarouierocsi, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynpraTe OCBOEHMSI JUCHMIUIMHBI (MOayns) «Du3uka» o0ydaromuiics TOJKeH
001agaTh CIeAyIOIUMU KOMIETEHIHSIMHU:

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIIMH
OIIK-2 BIIaZICHUEM (PU3MKO-MAaTEMaTUYECKUM alapaToM, HEOOXOJUMBIM JJIsi OIIMCAHUS

MCXAaTPOHHLIX U p060TOTeXHI/I‘{eCKI/IX CHUCTEM

3HaTh OCHOBHBI€ 3aKOHbBI (PU3UKH;

CJIEICTBUS U3 ITHX 3aKOHOB;

(bu3MYECKyIO CYITHOCTD SIBJICHUH U MPOLIECCOB, MPOUCXOIALINX B IPUPO/IE;
($u3MKO-MaTEeMaTUYECKUH anmapar, IPUMEHSIOIIUICS I ONMCaHUS
3aKOHOB (DM3HKHY;

METO/Ibl aHAJIM3a U MOJCIMPOBAHUS CIOKHBIX (PU3NIECKHUX MPOLIECCOB;
METO/IbI U MOJIXO0JIbI K TEOPETUYECKOMY M SKCIIEPUMEHTAIILHOMY
HCCIIEeIOBAaHHIO, TPUMEHSIEMbIE B (DU3MKE U PACIPOCTPaHSIONIUECS Ha
npyrue o0JacTv 3HaHHUM




VYmeTb

OOBSACHSTH (BBISIBIISITH M CTPOUTH) THITUYHBIC (PU3UICCKUE MOICIIHN TSI
OTIMCaHMS PeaJIbHBIX MPOIIECCOB,

BBIOMPATh METOJIbI UCCIICIOBAHUS, C TIOMOIIBIO TIPUOOPOB;
npuoOpeTaTs 3HaHUA B 00JIaCTH (PU3UKH, IPUMEHUMBIE ISl PELICHUS
WH)KCHEPHBIX 33/1a4;

KOPPEKTHO BBIPAXKaTh U apTYMEHTUPOBAHHO 00OCHOBBIBATH MOJIOKEHUS
MPEIMETHOM 00J1aCTH 3HAHHUS.

U3MEPATH (PU3NYECKHUE BEIIMIUHBI.

MPUMEHSATH (PU3HUYECKUE 3aKOHBI U (PU3UKO-MATEMAaTHUECKUH armapar B
npoeCCHOHATBHOM 1eATEIbHOCTH; UCIIOIB30BaTh UX Ha
MEXTUCIIMIUTMHAPHOM YPOBHE;

Bnanets

HaBBIKAMH pelieHus (PU3NYECKUX 3a]1ay;

HaBBIKAMHU PA0OTHI C ITUPOKUM KPYroM (PU3HYECKHX MPUOOPOB U
00opynoBaHUs;

HaBBIKaMU aHAJIM3a TEOPUH TIPU PEIICHUU WH)KCHEPHBIX 3a/1a4;
HaBbIKaMU ¥ METOJAMKAMH 000O0IICHUS PE3yIbTaTOB SKCIIEPUMEHTALHOM
JEATEIbHOCTH;

croco0aMu OIIEHUBAHMS 3HAYMMOCTH M IMPAKTHYECKOU MPUTOTHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB;

OCHOBHBIMH METOJaMH (DU3UYCCKUX MCCICIOBAHUN B MPOGeCCHOHATBHOM
o0nacTy;

METOJaMH MPOBEACHUsS GU3NIECKUX U3MEPECHHH, pacueTa BETMYHNH, aHAIN3a
MOJIYYCHHBIX JaHHBIX;

HaBBIKAMH TUTAHUPOBAHMS HCCIICOBATEIBCKOTO TIpoIiecca ¢
WCIIOJIb30BAHUEM COBPEMEHHBIX 00Pa30BaTEIBHBIX M HH()OPMAIIHOHHBIX
TE€XHOJIOTHH;




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyJA0€MKOCTh JUCIUIUIMHBI cOCTaBisieT 15 3adueTHbix equHull 540 akana. 4acoB, B TOM
qyuce:
— KOHTakTHas padora — 39,1 akaj. 4acos:
— ayIUTOpHAs — 32 aKaJl. 4acoB;
— BHeaynuTopHas — 7,1 akan. yacoB
— caMocTosTenbHast pabora —479,6 akas. 4acos;
— MOJTOTOBKA K dK3ameny — 17,4 akaj. yaca
— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca
dopma aTTeCTalUH - 9K3aMeH, 3a4eT

AynuropHas ) s
KOHTaKTHas paboTa E 3 dopma TEKyIIEero
Paznen/ Tema 2, (B axaz. yacax) E E‘ Bux . KOHTpOIA Kon
J— = g O |caMoCTOATENbHOM | yerieBacMOCTH 1 P —
Q & paboThI IIPOMEKYTOYHOM
na6. |mpaxr.| £.8
Tlex. Z'g aTTecTaluuu
3aH. 3aH. O &
1. MexaHuka
MIOJrOTOBKA K
1a60paTOPHBIM
3aHATHSM,
odopmiieHue
oT4eTa o OTYET M0
nmabopaTopHOit n1abopaToOpHOIA
paborte, padote Ne 1,
1.1 OcHOBBI KWHEMATHKH W npopaboTka MpoBepKa
JIUHAMHUKHU TIOCTYIATEebHOTO 1 1/11 26,2 JIEKIUH, KOHTPOJIHOM OIIK-2 3y
Y BpaLIaTeIbHOTO ABH)KEHHS camocTosTenbHoe | paboTsl Ne 1,
u3ydeHue cobeceroBaHue
yueOHOM U 110 KOHTPOJIBHOU
Hay4HOMH pabore Ne 1.
JUTEPATYPEI,
pelienue 3axad
KOHTPOJIBHOM
1 pabotsr Ne 1.
MOJIrOTOBKA K
1abopaTopHBIM
3aHATHSIM,
odopmnenue
oT4eTa o OTYET M0
naGopaTtopHOH nabopaTtopHO
paborte, pabote Ne 1,
popaboTKa IIpoBepKa
1.2 Saxomst coxpanerus 1 /11 26,1 JIEKLIMH, KOHTPOJIbHOU OIIK-2 yB
MEXaHHKE
camocrosTensHoe |  paboter Ne 1,
U3yuCHHE cobecenoBaHme
yueOHOH U 110 KOHTPOJIHOU
Hay4YHOU pabore Ne 1.
JUTEPATYPHI,
peuienue 3axad
KOHTPOJIBHOM
pabotsr Ne 1.




popaboTKa
JICKIIHH,
CaMOCTOSITENEHOE poBEpKa
u3ydyeHue KOHTPOJIBHOM
1.3 MexaHuveckue 1 26.2 yqe6H0171“1/1 paboter Ne 1, OIK-2 35
KoJIeOaHust Hay4HOH cobeceroBaHNe
JIUTEPATYPHI, M0 KOHTPOJIBHOM
peuienue 3axa4d pabore Ne 1.
KOHTPOJIBHON
pabotsr Ne 1.
HUroro no pazaeny 3 | 22U 78,5
2. MonekynsipHass ¢uznka u
TEPMOANHAMHKA
MIOJTOTOBKA K
1a60paTOPHBIM
3aHATHSM,
odopmiieHue
oT4eTa o OTYET 10
nabopatopHoOn nabopaTopHO
paborte, pabote Ne 14,
21 OCHOBBI popaboTKa MpoBepKa
MOJIEKYJIIPHO-KUHETUYECKON 1 /11 39,3 JIEKIIMH, KOHTPOJIbHOU OIIK-2 yB
TECOPHH camocTosiTesbHoe | paboThl Ne 1,
u3ydeHue cobeceroBaHNe
yueOHOM U 110 KOHTPOJIBHO#
Hay4yHOMH pabote Ne 1.
JIUTEPATYPEI,
pelienue 3axa4
KOHTPOJIBHOU
1 pabotsr Ne 1.
MOJrOTOBKA K
nmabopaToOpHEIM
3aHSITHSM,
odopmiieHHe
oT4eTa o OTYET M0
nmabopaTopHOit n1abopaToOpHOA
paborte, pabote Ne 14,
npopaboTka poBepKa
2.2 OCHOBBI TEPMOJIMHAMUKHU 2 1/11 39,3 JIEKIUH, KOHTPOJIbHOM OIIK-2 38
camocrosTensHoe | paboter Ne 1,
u3ydeHue cobeceroBaHue
yueOHOM U 110 KOHTPOJIbHOU
Hay4HOH pabore Ne 1.
JIUTEPATYPBI,
peuienue 3axad
KOHTPOJIBHON
pabotsr Ne 1.
Hroro no pazaeny 3 | 2121 78,6
3. DIeKTpOMarHeTu3M
rpopaboTka
JISKITUH,
CaMOCTOSITENEHOE MpoBepKa
H3y4EHHE KOHTPOJIbHOU
3.1 DrekTpocTaTrKa 1(05 0,25 19,6 yqe6HOHuM pacorsi Ne 2, OIIK-2 3yB
HaY4IHOH cobecemoBaHue
JUTEPATYPHI, MO KOHTPOJIBHOM
pelieHne 3ana4 pabote Ne 2
KOHTPOJIBHOMN
paboTsl Ne 2.




MIOJTOTOBKA K
1a60paTOPHBIM
3aHATHSM,
odopmienue
oT4eTa 1o OTYET 110
1abopaTopHOI nabopaTopHO’
paborte, pabote Ne 24,
npopaboTKa HPOBEpKa
3.2 [TocTOSIHHBIN TOK 1 221 | 0,25 19,7 JIEKITHH, KOHTPOJIBHOM OIIK-2 38
camocrosaTensHoe [ paboTel Ne 2,
U3yuYCHHE cobecenoBaHme
yueOHOM U M0 KOHTPOJIBHOM
Hay4YHOHI pabote Ne 2
JIUTEPATypEI,
pelenue 3a1a4
KOHTPOJBHOM
paboTsr Ne 2.
npopaboTKa
JIEKITUH,
CaMOCTOSITENbHOE IIPOBEpKa
H3y4eHne KOHTPOJBHON
3.3 Marmutioe nose 0,5 025 | 196 y1ebHoi 1 padorst Ne 1, ) e 5o
HAyYHOM cobeceoBaHme
JUTEPaTypBl, 1O KOHTPOJIBHOU
pellieHHe 3a/1a4 pabote Ne 1.
KOHTPOJIBHOM
paboter Ne 2.
popaboTKa
JIEKITUH,
CaMOCTOSITENBHOE IIPOBEpKa
34 JJeKTpoMarHuTHas Hsyerue KOHTPOJILHOH
MHIYKIHS. 1 0,25 19,6 yqe6H014“14 paotet Ne 2, OIIK-2 yB
DNeKTPOMarHUTHOE TOoJIe. HayHHon CO6606,[[OBaHI/Iev
JUTEPaTypBbl, 0 KOHTPOJIEHOM
peleHHe 3a/1a4 pabote Ne 2.
KOHTPOJIbHOM
paboTsr Ne 2.
HWroro no pazaeny 221 1 78,5
4. BonHOBast ONTHKA
npopaboTKa
JIEKITUH,
CaMOCTOSITENBHOE IPOBEpKa
n3yveHune KOHTPOJILHOM
4.1 OneKTpoMarHuTHbIE 0.2 26.2 yqe6H01‘/’1u1/1 pabotsr Ne 2, OITK-2 38
BoJHEL [lonspusanus ceera. HaY4IHOH cobecemoBaHue
JUTEPaTypsbl, [0 KOHTPOJIBHOU
pelieHne 3ana4 pabote Ne 2.
KOHTPOJIbHOM
paboter Ne 2.
npopaboTKa
JICKITUH,
CaMOCTOSITENEHOE IPOBEpKa
U3ydeHHe KOHTPOJIbHOM
4.2 NntepdepeHnys cBera 04 26,2 yqe6H01/1u1/1 padorei Ne 2, OIIK-2 yB
Hay4IHOH cobecemoBaHue
JUTEPaTypsbl, [0 KOHTPOJIBHOU
pelieHne 3ana4 pabote Ne 2.
KOHTPOJIBHOMN
paboTsl Ne 2.




IOATrOTOBKA K

1a60paTOPHBIM
3aHATHSM,
odopmienue
oT4eTa 1o OTYET 110
1abopaTopHOI nabopaTopHO’
paborte, pabote Ne 34,
npopaboTka MpOBEpKa
4.3 Tudpakuus cBera 1|22 | 04 26,2 JICKIIHH, KOHTPOJIBHOM OIIK-2 38
caMocTosTenbpHOe | paboThl Ne 2,
U3yuYCHHE cobecenoBaHme
yueOHOM U M0 KOHTPOJIBHOM
Hay4HOH pabote Ne 2.
JIUTEPATypEI,
pelieHue 3a1a4
KOHTPOJBHOM
paboTsr Ne 2.
Hroro no pazneny 3 | 2121 1 |78,60001
Hroro 3a cemectp 12 | 8/8U 2 314,2 SK3aMeH
5. DieMeHThl KBaHTOBOM ONTHKU
Y KBAaHTOBOH MEXaHUKU
npopaboTKa
JIEKITUH,
CaMOCTOSTENBHOE HpPOBEpKa
5.1 KgsanroBas mpupona U3yUYCHHE KOHTPOJIBHOM
CBETa. 3KCHepI/IMeHTaJ'ILHOS 1 05 41.4 yqe6H0171u1/1 pabotsr Ne 3, OIIK-2 38
TIOATBEP)KJCHIE KBAaHTOBOI Hay9IHOH cobeceoBaHme
TPUPO/IBI CBETA JIUTEPATYPBI, 10 KOHTPOJIBHOM
pellieHHe 3a/1a4 pabote Ne 3.
KOHTPOJIbHOM
paboTsr Ne 3.
MIOJTOTOBKA K
71a60paTOPHBIM
3aHATHSM,
odopmiieHue
oTYeTa 1o OTYET 110
71a00paTOpHOI nabopaTopHOH
5.2 DneMeHThl KBaHTOBO¥ padore, padote Ne 42,
MEXaHUKHU. Atom c npopadorka 1poBepKa
Ny N 1 2121 0,5 41,3 JIEKIIHH, KOHTPOJIBHOM OIlK-2 yB
KITAaCCHYEeCKOH M KBaHTOBOI
— camocrosiTesabHoe |  paboThl Ne 3,
n3yveHune cobeceoBaHme
yueOHOi u 110 KOHTPOJIBHOM
Hay4YHOU pabote Ne 3.
JIMTEPATyPHI,
pelieHue 3a1a4
KOHTPOJIBHON
pabotsr Ne 3.
HWroro no pazneny 2 221 1 82,7

6. ®u3KKa aTOMHOTO si1pa




IOATrOTOBKA K

1a60paTOPHBIM
3aHATHSM,
odopmienue
oT4eTa 1o OTYET 110
1abopaTopHOI nabopaTopHO’
paborte, pabote Ne 51,
popadoTka MpOBEpKa
6.1 Pusuka pa " 2 221 82,7 pnepl)(unﬁ, KOHI?[IJOHI:;,HOﬁ OIIK-2 38
9JIEMEHTAPHBIX YaCTHI
camocrosTensHoe [ paboTel Ne 3,
U3yuYCHHE cobecenoBaHme
yueOHOM U M0 KOHTPOJIBHOM
Hay4YHOHI pabote Ne 3.
JIUTEPATypEI,
pelIeHue 3a1aq
KOHTPOJBHOM
pabotsr Ne 3.
HWroro no pazneny 2 | 221 82,7
Hroro 3a cemectp 4 4/41 165,4 3a4éT
Hroro no aucrurivae 16 |12/121 479,6 JK3aMeH, 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB ydeOHOM paboThl HambOosee d(QeKTUBHBIC
pe3yibTaThl OCBOCHUS IUCUUIUIMHBI «®Du3uka» Hal0T TpaaulUoOHHBIE 00pa30BaTENbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. TpagunuoHHble 00pa3oBaTelIbHbIE TEXHOJIOTHMH OPHEHTHUPYIOTCA Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpOLlEcCa, MPEANOJJAralllyl0 MpsAMYH TpPaHCISALUIO 3HAHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METO0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENpPOYKTUBHBIN XapaKTep.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

Nndopmanonnass jekuusi -  [OCIENOBATEIbHOE  M3JIOXKEHHE  Marepuana B
JUCLUIUIMHAPHON JIOTHKE, OCYIIECTBISEMOE MPEUMYIIECTBEHHO BepOalIbHBIMU CpENCTBAMU
(MOHOJIOT MperoaaBaTesl).

Cemunap — Oecenia mpemnogaBaress U CTyIEHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO KaXIOMY BOMPOCY IUTAHA 3aHATHS C €OUHBIM JUISI BCEX MEpeyHEM
pEKOMEHIyeMOH 00s3aTeIbHOM U JOTIOTHUTEIBHOM JTUTEPATYPHI.

[IpakTHueckoe 3aHATHE, MMOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHMM M HABBIKOB 110
IPEJIOKEHHOMY aIrOPUTMY.

JlaboparopHasi pabota — opranusanus yueOHol paboThI C pealbHBIMH MaTEPUATbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHasi paboTa € aHaJIOrOBBIMH MOJEISIMU
pealbHbIX 00OBEKTOB.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUsS — OpraHu3anus o0pa3oBaTEeILHOrO IMpolecca,
KOTOpas MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAHUS AKTUBHOW M03HABATEIbHON AESATEIbHOCTHU CTY/IEHTOB.

®opmbl y4eOHBIX 3aHATHUI C UCIOIb30BAHUEM TEXHOJIOT M MPOOIEMHOT0 00y4EHUs:

[IpoGnemHas nekuust — U3JI0KEHUWE MaTepuaa, IMpeanoiararoliee MOCTaHOBKY
NpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pA3JIUYHBIX HAayYHBIX I10/XOJIOB,
ABTOPCKHME KOMMEHTApUHU, CBSI3aHHBIE C PA3NMYHBIMU MOJEISMHM HUHTEPIPETAlUU U3Yy4aeMoro
MaTepuaia.

[IpakTuueckoe 3aHaTHEe B ¢GopMe NPAKTHKyMa — OpraHu3anus ydeOHOW paboThl,
HarpaBJieHHAsT Ha pelIeHHuEe KOMIUIEKCHONW y4eOHO-TI0O3HABATENbHON 3a/auyu, TpeOylomen oT
CTYyJIeHTa IPUMEHEHUS KaK HAYYHO-TEOPETUYECKUX 3HAHUM, TAK U TPAKTUYECKHUX HABBIKOB.

3. HTepakTHBHBIE TEXHOJIOTHH — OpraHU3anus 00pa3oBaTENLHOTO MPOIecca, KOTopast
IIpeIoiaracT akTUBHOE U HEJIMHENHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, TIOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX oOpa3oBaTelbHOTO pe3ynbrata. Hapsay co
CHEUUATU3UPOBAHHBIMU  TEXHOJOTHUAMHM  TaKOro  pojJa  NPUHIUN  HUHTEPAKTUBHOCTH
MpOCJIEKUBAaEeTC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30OBaTENbHBIX  TEXHOJIOTHH.
WHTEpakTUBHOCTH MOAPA3yMEBAET CYOBEKT-CYyOBEKTHBIE OTHOLICHHS B X0 00pa30oBaTeIbHOTIO
npolecca 1, Kak cieicTsue, GopMHpoBaHHE caMOpa3BUBaroLIEiics HHPOPMAIIMOHHO-PECYPCHOM
CpEeJBl.

@®opMmbl yuyeOHBIX 3aHATHI C HMCHOJB30BAaHUEM CHEIHATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHI:

Jlexuusi «0OpaTHON CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3a-MJIaHUPOBAHHBIMU OMIMOKAMH ), IEKIUs-0ecea, TeKIUs-TUCKYCCHSL.

CeMuHap-IuCKycCcHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-iudo CIHOpPHOro BOMpoOca,
npoOJieMbl, BBHISBICHHE MHEHUH B Tpymme (MEXIpYNIOBOW JHMAlor, JTUCKYCCHS —Kak
CIIOp-IMaJor).

4.  HWudbopMallMOHHO-KOMMYHUKAIIMOHHBIE ~ O0Opa3oBaTelbHbIE  TEXHOJNOTUH  —
opranusaiys 00pa3zoBaTebHOTO MPOIEecca, OCHOBaHHAsI HA MPUMEHEHUH CIIeUAIU3UPOBAHHBIX
IPOTPAMMHBIX CpeJl U TEXHUYECKHUX CPEJCTB PabOThI ¢ HHPOPMAIIUEH.



@opmbl  Y4eOHBIX 3aHSATHA C HCIOJB30BAaHUEM HWHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI:

Jlexuusi-Bu3yanu3auus — H3JI0KEHUE COJCPIKAHMUS COMPOBOXKAACTCS Ipe3eHTaluen
(memoHcTparuel y4eOHBIX MaTEPHAIIOB, MPECTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- ¥ BUICOMATEPHUATIOB).

[IpakTrueckoe 3aHsATHE B (OpME TNpE3EHTAIMH — TMPEACTaBICHUE PE3yJbTaTOB
MIPOCKTHOM WJIM UCCIIEIOBATEIHCKONU JEATEIbHOCTH C HCIOJIb30BAHUEM CIIECIMAIU3UPOBAHHBIX
MIPOTrPaMMHBIX CPE/I.

6 YueOHO-MeTOAuYeCKOe 00ecrieueHHe CaMOCTOSITeIbHOI padoThI 00y4Yalommxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeCTBA IJIf IPOBEIeHUS MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Jemunuenko, B.M. ®usuka [Dnekrponnsiii pecypce] : yueonuk / B.U. [lemumuenko,
N.B. Jlemuauenko. — 6-¢ mu3z., nepepad. u gon. — M.: UHOPA-M, 2016. — 581 c. — Pexum
noctyna: http://new.znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Aiizennion, A. E. ®wusuka : yueOHHUK U MpakTUKyM IS BY30B / A. E. Ali3eH1I0H. —
Mocksa : UzmarensctBo [Opaiit, 2020. — 335 c¢. — (Beicmee oOpazoBanme). — ISBN
978-5-534-00487-8. — Tekct : oanektponubii // DBC IOpaiitr [caiit]. — URL:
https://urait.ru/bcode/450504 (marta obparmmenus: 06.11.2020).

0) lonotHuTEIBHAS TUTEPaTypa:

1. Ky3neuos, C.M. ®usuka: Mexanuka. MexaHuueckue KojeOaHUsI U BOJIHBIL.
MonekynsipHast ¢pusnka. TepmoanHamuka [DnekTpoHHbIH pecype] @ YuebHoe mocobue / C.U.
Ky3Henos. - 4-e u3a., ucnp. u gomn. - M.: By3osckuii yae6nuk: HUL] UH®PA-M, 2014. - 248 c. —
Pexum JI0CTyma: http://new.znanium.com/bookread2.php?book=412940 — ISBN
978-5-16-101026-6

2. Aunpeesa, H. A. ®du3uka : cOopHUK 3a/1a4 : mpakTuueckoe nocodue / H. A. Anapeesa,
E. B. Kopuaruna. - Boponex : Boponexckuit uncruryr ®CHUH Poccun, 2019. - 188 c. - Tekcr :
anektponHbli. - URL: https://znanium.com/catalog/product/1086249 (mara oOparieHus:
06.11.2020). — Pexxum qocTyma: 1o MOAMUCKE.



http://new.znanium.com/bookread2.php?book=469821%20–%20ISBN:978-5-16-010079-1
https://urait.ru/bcode/450504
http://new.znanium.com/bookread2.php?book=412940%20–%20ISBN%20978-5-16-101026-6
http://new.znanium.com/bookread2.php?book=412940%20–%20ISBN%20978-5-16-101026-6
https://znanium.com/catalog/product/1086249

B) MeToau4eckne yKazaHus:

1. MeTtoaudeckue yka3zaHus IS CTYJEHTOB 1O MOATOTOBKE K JIA0OpAaTOPHBIM pabOTaM 110
teMe “ Mexanuka. MonekyispHas ¢usnka U TepMoarnHamuka ~ / cocrautenu: E.H. Acramos,
3.H. boruena, JI.C. Jlykamenko ; MarauToropckuii roc. rexumueckuii yH-T um. I'. 1. Hocoga. -
Marnutoropck : MI'TY wum. I'. U. Hocoma, 2011. - 103 c. : wmn., Ttabn. - Tekct
HENOCPEICTBEHHBIH.

2. Meronnyeckue yKazaHus JIJsi CTYJICHTOB TI0 MOATOTOBKE K J1a00paTOPHBIM padoTaM 110
Teme “Onexrpomaraeru3Mm. Omrmka” / cocraButenu: M.b. Apkynuc, b.b. borauesa, N.1O.
borayesa ; Marauroropckuii roc. rexunaeckuii yu-T uM. I'. M. Hocosa. - Marauroropcek : MI'TY
um. ['. Y. Hocosa, 2012. - 102 c. : wi., Tab. - TeKCT : HeMOCPeACTBCHHBIH.



r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
1o Ne orosopa Cpoxk neicTBUS IULEH3UU

MS Windows 7
Professional(s  [/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s [A-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpovHO
Professional
7Zip CBOOOIHO PaCIpPOCTPaAHIEMOC OECCPOUHO
Adobe Reader CBOOOIHO PAaCIPOCTPAHIEMOE 0eccpoUuHO
MS Windows 10
Professional (s [/1-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)
Bbpaysep Mozilla [cBoGoaHO pacnpocrpansiemoe
Fﬁ’e¥oxp 10 pactpoctp OeccpovHO
Bbpaysep Yandex [cBoGoaHO pacmpocTpaHsiemMoe OECCPOYHO
FAR Manager CBOOOJTHO PaCIPOCTPAHSIEMOE 0ECCPOYHO

HpO(l)eCCI/IOHaJ'lLHI)Ie 0a3bl JAHHbIX " I/Il—[q)OpMaIII/IOHHbIe CIIPAaBOYHLIC CUCTEMBI

HazBanwue kypca CchblIKa

DnexkTpoHHas 6a3a nepuoandeckux miganuii East View

Information Services, OO0 «MIBUC» https://dlib.eastview.com/

HannonaneHas MH(pOpPMallMOHHO-aHAJIUTUYECKAast
cucreMa — PoccuiiCKuii MHIEKC Hay4HOI'O [IUTUPOBAHUS
(PUHII)

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

[TouckoBass cuctema Axagemus Google (Google

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

HNudopmanmonnas cuctema - EnquHoe okHO AocTyma K

URL.: http://window.edu.ru/
HHGOPMAIMOHHEIM pecypcaM

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

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



Tun u Ha3BaHUE ayJUTOPUHU

OcHallieHue ayJuTopumn

JlexumonHas ayuTopus

MynbTUMeauiiHbBIC CPECTBA XPAHCHHUS, IIEPEadl |
npeCcTaBIeHNUs HHPOPMALIUU

KomnbroTepHslii Ki1acc

Iepconanpubic KoMIbIOTEPHI ¢ makeTrom MS Office,
BBIX0JIOM B IHTEPHET U C JOCTYIIOM B 3JICKTPOHHYIO
HH()OPMAITHOHHO-00Pa30BaATEIBHYIO CPELY
YHUBEPCHUTETA

Aynuropuu s
CaMOCTOSITENIbHON PabOTHI:
KOMIThIOTEPHBIC KJIACCHI;
YUTAIBHBIE 3aJIbI OMOINOTEKH

Iepconanpubie KoMIbIOTEPHI ¢ makerom MS Office,
BBIX0JIOM B MIHTEPHET U C JIOCTYIIOM B 3JICKTPOHHYIO
HH()OPMAITHOHHO-00Pa30BaATEIBHYIO CPEILY
YHUBEPCHUTETA

YdeOHast ayTuTOpHs IS
pOBEICHUS JTaOOPaTOPHBIX
pabor: JlabopaTopust
MEXaHUKH, MOJICKYJISIPHOM
(GU3UKU ¥ TEPMOJIUHAMHKH.
Ocnaiuenue: JlabopaTtopHble
YCTaHOBKH, U3MEPUTEIIbHBIC
npuOOPHI 171 TPOBEACHUS
1a00paTOPHBIX padoT:

1. bannmucTryeckre MasiTHUKY.

2. Mastauk O6epoOeka.

3. ®u3nyecKuii MasTHHUK.

4. locka ['anbTOHA.

5. JlabopaTopHasi ycTaHOBKA JIJIsl HCCIICIOBAHUS
pacmpesielieHuss TEPMOJICKTPOHOB TI0 MOAYIIO UX
CKOpOCTH.

6. JlabopaTopHasi yCTaHOBKa JJIsSI OTPEICIICHUS
nokasareJeii annadarel y meronom Kiiemana u Jlesopma.

7. JlabopaTopHasi yCTaHOBKa I IPOBEPKHU
3aKOHA BO3pacTaHWs SHTPONHUHU B mporecce aupdy3uu
ra30B Ha MOJICJIH [IEPEMEIITUBAHHS IIIAPOB.

8.JlaboparopHast ycTaHOBKa Uil IPOBEPKHU
3aKOHOB  BO3pacTaHUs  DHTPONUM B  TIpoIecce
TEMI000MEHa.

9.YcraHoBka JnabopaTopHas i M3ydeHUS
3aBHCUMOCTH  CKOPOCTH 3ByKa OT TeMIIepaTypsl
"M®-C3-M"

10. YcraHoBKa nabopaTopHas JUISL
WCCIIC/IOBAaHMSI  TEIUIOEMKOCTH  TBEPJOrO  Teja
"M®-TET-M".

11. YcranoBka nabopaTopHas JJis ONPEACTICHHS
YHHUBEpCAIbHON ra30Boi nocrosiHHon "M®-OI'TI-M".

12.Ctenn mabopaTopHBIi Ta30BbIE MTPOIIECCHI.

13. MepuTenbHbIi HHCTPYMEHT.

VYyeOnast  ayautopus
TUIS MIPOBEICHUS
1a00paTOPHBIX pabor:
Jlaboparopus >MeKTpHUECTBA U
ONTHKH. OcHarenue:
JlaboparopHsbie YCTaHOBKH,
WU3MEPUTEIIbHBIC TIPHOOPHI IS
MpoBeJeHUsT  J1ab0OpaTOPHBIX
pabor:

1.JIaGoparopHast ycTaHOBKa /I UCCIEAOBAHUS
3JEKTPOCTATUUECKOTO TMOJISI ¢ TMOMOUIBIO OJIMHAPHOTO
30H/A.

2. VYcraHoBka JUISL IIYHTUPOBAHUS
MUJUIHaMIIEpMETpa.

3. YcraHoBka yabopatopHas JUIsl ONpeieiIeHus
WHIYKTUBHOCTH coJieHou1a u MarHUTHOM
IIPOHULIAEMOCTH.

4. VYcraHoBka mabopaTopHas s H3y4YEHUS
pe30HaHCca HAPSHKEHUH U ONpeIeIeHHsI MHAYKTHUBHOCTH

5. JlabGoparopHast ycTaHOBKa ISl HW3YYCHHS
JUIMHBI ~ CBETOBOM  BOJHBI M XapaKTEPUCTHUK
T (HPaKIIMOHHON PEIIETKH.

6. JlaboparopHasi ycTaHOBKa JUIsl ONpPEAEICHUS




panuyca KPpUBHM3HBI JIUH3BI U JUIMHBI CBETOBOM BOJIHBI C
MMOMOIIBIO Kojiel] HproToHa.

7. JlaboparopHast yCTaHOBKa JUIsl ONpEAEICHHUs
KOHIIEHTPAIMH pPACTBOPOB caxapa W  IOCTOSHHOM
BpaIlCHHS.

8. ICTOYHUKY MUTaHKS TIOCTOSIHHOT'O TOKA.

9. Marasun emxocteii Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Marasun uaayktuBHocTei Time Electronics

1053.

12. Mara3usnsl conpotuBiieHni P-33.

13. MynbsTumerpsl nugppossie MAS-838.

14. Mynbetumetpst APPA 106,203,205.

15. Ocummnorpad nByxkananeHbeii GOS-620
FG.

16. ITonspumerp CM.
17.MepuTenbHbIi HHCTPYMEHT.

YyeOHass  aymurTopusi s
NpOBE/ICHUST  J1TaOOPaTOPHBIX
pabot: JlaGopatopusi aroma,
TBEPJIOTO Tela, sapa.
Ocnaenue:  JlabopaTtopHbie
YCTaHOBKH,  HM3MEPHUTEIbHbBIE
npuboOpsl AN TPOBEICHHS

1a00paTOpHBIX paboT:

1.JIaboparopHast ycraHoBKa MJis
BHemHero Gorodddexra".

2. YcraHOBKa MJIsl M3y4YCHHs CIIEKTpa aToMa
BOJIOpO/Ia U onpezieNieHus nocTossHHoU Punbepra.

3. YcraHoBka yaboparopHasi Uisl OTpeIeICHUs
MOTEHIMAajIa BO30YKICHHS Ta3a.

4. YcraHOBKa Ui ONPEEIeHUs IUTMHBI Tpodera
YacTHI] B BO3JIyXe€.

5. M3mepurens ckopoctu cuera YM2-2.

6. MonoxpomaTtopst MYM-1.

7. MynstameTpsl APPA 205, 207.

8. Ocmnorpad neyxkanansHblii GOS-620 FG.

9. MepuTeNnbHBI HHCTPYMEHT.

"N3ydenust




Ipuioxkenne 1. YueOHO-MeTOAHYECKOE 00ecIedeHre CAMOCTOSITEIbHOM PadoThI
00yYarIMuXCcs

[To mucrumuinne «®Pu3nkay A 3a04HON GOpMbI 00yUEeHHSI IPEAYCMOTPEHa BHEAY TUTOPHAS
caMmocTosiTeNbHas paboTa 00yJyaromuxcst, KOTopas 3aKII0YaeTcs B IPOpadOTKE JIEKIHH,
CaMOCTOSITEIbHOM M3yYEHUHU TEOPETUYECKOTO MaTepHaa, MOArOTOBKE K BBIIIOJIHEHUIO
71a00paTOpHBIX PabOT, MOATOTOBKE OTYETA MO Ja00paTOPHBIM paboTaM M BHITIOJTHEHUH TPEX
WHJUBUIYAJIbHBIX KOHTPOJIBHBIX PadoT.

IIpuMepHbIe BADHAHTHI KOHTPOJIBLHBIX padoT

KonTpoubnas padora Ne 1 «Mexanuka. MoJiekyaspHas (pM3MKa ¥ TEPMOAUHAMHUKA»

1. Touka amxkercs B iockoctd XOY 10 3akoHy: X = 2sin ot, y = 2(1 + cos wt). Haiitu myTs,
MIPONICHHBIN TEJIOM 32 2 C, YrOJI MEeXAY BEKTOPaMU CKOPOCTH V U YCKOPEHHUSI a U TPACKTOPHIO
nerxkeHus y = f (x).

2. llap ckaThIBaeTCs 1O HAKJIOHHOM TIOCKOCTH € yriioM HaksioHa 60°. Kakyto ckopocTs Oyner
UMETh [EHTP IIapa OTHOCUTENFHO HAKIIOHHOH TIOCKOCTH 4Yepe3 2 C, €ClI ero HayajJbHas
CKOPOCTh ObLTa paBHA HYIIO?

3. Temo maccoit M = 1 kr, jeTsiee co CKOPOCTBIO V = 4 M/C, pacmaiaeTcs Ha JBa OCKOJIKA,
mMacca OgHOro u3 Kotopbix m = 0,6 kr. CKOPOCTh 3TOT0 OCKOJIKA NEPIIEHANKYIIpHA HadaIbHOMN
CKopocTH TeJia ¥ paBHa ul = 5 m/c. UeMy paBeH MOJTyJIb CKOPOCTH BTOPOT'O OCKOJIKa?

4. ToHKUN OJHOPOJHBIN cTepkeHb AnuHOM L = 48 cM MOXKeT Bpalarbcs BOKPYT
TOPU30HTAJILHOM OCH, MPOXO0A1el Ha paccTOSTHUU 1/3 ero IIHHBI OT OJTHOTO U3 €r0 KOHIIOB.
Onpenenuts nepuoa T Manmbix KoJeOaHUM CTEPIKHA.

5. T'a3000pa3HbIit BOAOPOA, HAXOJUBIIUICS U TeMnepatype t = 2 °C 1 1aBJIeHuu p = 10° [Ta
B 3aKpBITOM cocyze o0béMoM V =5 11, oxnagwin Ha AT = 55 K. Haiitu npupaiienue BHyTpeHHeR
DHEPIUHU raza U KOJIUYECTBO OTJAHHOTO UM TEIUIA.

6. Maccy m = 6,6 r BOJOpO/a paclIupuiu n3odapuyecku ot oobéma V1 10 06séma V2 =2V1.
Haiitu usmenenue AS 3HTponuu IpH paclIupeHUH.

KonTpoabHas padora Ne 2 «JuekTpudecTBO 1 MarHerusM. BosiHoBasi ontuka»

1. Ha nByx 0€CKOHEUHBIX MapauIeNbHbIX TUIOCKOCTSIX PABHOMEPHO paclpeaeneHbl 3apsabl C
MOBEPXHOCTHBIMH INIOTHOCTAMU Gl 1 62. Onpenenuts Haps>KEHHOCTh JIEKTPUYECKOTO TOJIS:
MEXY TIIOCKOCTSIMU; BHE ITOCKOCTEH. [locTponTh Tpadvk M3MEHEHHS HAPSHKEHHOCTH TTOJIST

BJIOJTb JIMHHH, TIEPTIICHIUKYISIpHON TutacTHHaM. [IpuHsaTh ol = —26, 62 = o, rae 6 = 80 aKi/m2 .

2. /IBa ucrounuka c 3.4a.c. €l = 6,5 Bu €2 =3,9 B u 01MHaKOBBIMH BHYTPEHHUMHU
conpoTuBieHUusAIMH 110 2,0 OM coeIMHEHBI apaUIEIbHO U MOJKIOUYEHBI KO BHEUTHEH 1Ienu
conpotusiieHueM 9,0 Om. OnpeaenuTsb TOKH B 3JIEMEHTaX U BO BHEIIHEH 1IeMH.

3. PaccrosiHue Mexay IByMs [UTHHHBIMU MMapajuieibHpIMU rpoBogamu d = 5 cm. Ilo mpoBogam
B OJIHOM HAIPaBJIEHUU TEKYT oJnHaKOBbIe TOKH [ = 30 A xaxasiid. Halitu nnnykuuio B
MarHUTHOTO TOJIS B TOUKE, HAXOAIEHCs Ha pacCTOSHUM 11 =4 cM OT OIHOTO U 12 = 3 CM OT

JPYroro MpoBOJa.



4. OnpenenuTh 4acTOTy BpalleHUs TPSMOYTOJIBHOW paMKH, BpAIIAIOIIEHCS B OJHOPOTHOM
MarHUTHOM I0JI€, MarHUTHas HHAYKIMs kotoporo B = 0,5 T, ecau aMniuuTyja HaBeIeHHOM B
pamke DJIC emax = 10 B. ITnomans pamku S = 200 cM? , a uncno sutkos N = 20. Ocb BpAILICHUS
NEePHEHANKYIISIPHA BEKTOPY MarHUTHOM MHIYKLIUH.

5. Ha crexuisaHHbIM KuH (n = 1,5) nagaeT HOpMaIbHO MOHOXPOMAaTUYECKHUM CBET C IJIMHOU
BOJIHBI A = 582 uMm. [Ipenomistonuii yron kinuna pased 20" . Kakoe uncio TeMHBIX
UHTEPPEPEHIIMOHHBIX MOJIOC MPUXOANUTCS HA SAUHUILY JITHHBI?

6. JIBa HUKOJISI PACIIOIOKEHBI TaK, YTO YTOJI MEX/IY UX TJIaBHBIMU TUIOCKOCTSIMH COCTABIISIET
= 60°. Bo ckoIbKO pa3 yMEHBIIUTCS HHTCHCUBHOCTh €CTECTBEHHOTO cBeTa [0 mpu mpoX ok aeHnH
yepe3 00a Hukoisa. KoaddurumenT noriomenus ceera B KaxaoM Hukoie k = 0,05.

Kountpoabnas padora Ne 3 «KKBanroBasi, aTOMHAasl U siiepHast (PU3MKA»

1. TemnepaTypa BHyTpEHHEH MOBEPXHOCTH MY(EIbHOM MeUn IPU OTKPHITOM OTBEPCTUHU
II0mabH0 30 cM? paBHa 1300 K. Cuuras, 4To OTBEpCTHE €YU U3ITYUaeT KaK aOCOMOTHO YEPHOE
TEJI0, OIPENEIUTh, KaKasi 4aCTh MOLIHOCTH U3JyYEHHUs pAaCCEUBAETCSI CTEHKAMHU €YU, €CIIU
noTpebsieMast el MOIITHOCTh cocTaBisieT 1,5 kBT.

o 2 o

2. Ha noBepxHOCTH, 1u10aabs kotopoit S = 0,01 M” exxemunytHo nagaet E = 63 [k cBeToBoi

SHEepruu (B HAIIPaBJICHUH, IEPIICHIUKYIIPHOM IIOBEPXHOCTH ). BRIUMCIUTH CBETOBOE 1aBIICHUE HA
3Ty MOBEPXHOCTD, €CJIA OHA: &) MOJHOCTHIO OTPAXKAET CBET; 0) MOTHOCTHIO MOTJIOIIAET CBET.

3. ®otoH ¢ ymHOM BoaHbI Al = 4,3 M paccesics Ha CBOOOTHOM 3JIEKTPOHE. YTOJI pacCestHUs
cocTaBui /2. OnpeaenuTh SHEPTHI0 paccesHHOTO (POTOHA U SHEPTUI0, IPUXOJIAIIYIOCS Ha
AJIEKTPOH OTAAYH.

4. OLEHNTH C MOMOILBIO COOTHOIIEHUS HEONIPEAEIEHHOCTEN MUHUMAIIBHYIO KHHETHYECKYIO
SHEPIHUIO SIEKTPOHA, JBHKYIIErocst B 0GmacTH, pasmep kotopoit L =107 m.

5. OmpenenuTh nepuos noyypacnajga sucmyra Bi-210 , ecnu u3BE€CTHO, 4TO BUCMYT Maccoil m
= | r BeiGpaceiBaer N = 4,6-10™° B-uactum 3a t =1 c.

6. Kakyto HauMeHbIIIYI0 SHEPTUIO HYKHO 3aTpaTUTh, 4TOOBI pa3ienuts sapo He 4 Ha nBe
OJINHAKOBBIE YaCTH.

ITepeuenns 1abopaTopHbIx pador: 1 cemecTp
Ne 1 «IIpumeHeHEe 3aKOHOB COXpaHEHMS ISl ONIPEIENEHHS] CKOPOCTH TIOJIETA ITYJIN»

Ne 14 «Onpenenenue nokasarens aguadaTsl Yy MetogoM Kinemana u Jlesopmay

2 cemecTp
Ne 24 «Pacmmpenue npenena u3sMepeHus: aMiepMeTpa oCTOSHHOTO TOKa»

Ne 34 «Onpenenenue JJIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TUPPAKIIMOHHON pEIIeTKI

3 cemecTp
Neo 42 «Onpenenenue r1aBHBIX KBAHTOBBIX YHCENI BO30Y)KICHHBIX COCTOSIHUN aTomMa
BOZIOPO/IaY

Ne 51 «M3yueHne 3aKOHOMEPHOCTEN O-pacraga



Hepeqenb TCOPETUYECCKHUX BOIIPOCOB 1JIsA npopaﬁoTRn JICKIIMOHHOI'0 MaTepuaJjia u

CaMOCTOATEJIBHOIO U3yUYCHUS

1 cemecTp

KunemaTnka 1 JMHAMHKA MOCTYNnaTeJIbHOIo H BPpamaTeJbHOIro IBHKCHHUS»
1.

2.

8.

9.

[TonsiTue pannyc-BeKTOpa, CKOPOCTU U YCKOPEHMsI MaTepHalibHOM Touku. CpeqHue u
MI'HOBEHHBIE BEJINYHHBI.

[Tpsmas 1 oOpaTHas 3a1a4n MeXaHuKU. Posb HavanbHBIX yciaoBuid. [lepemerenue u
MPONEHHBIN MTYTh.

JIBuKEeHME 110 OKPYKHOCTH. YTOJI IOBOPOTA, YIIIOBasi CKOPOCTh U YIII0OBO€ yckopeHue. CBs3b
YIJIOBBIX U JTMHEHHBIX BEJIUYHH.

Kpuonuneirinoe nprxenue. TaHreHIHalIbHOE U HOpMaJIbHOE yeKopeHue. [1onHoe yckopeHue.
VYTron Mexay CKOPOCTbIO U YCKOPEHHEM.

NuepuuanbsHblie cucteMsl oTcuera. [Ipunnun otHocutensHoCTH ['anunes. [lepBblii 3aKk0H
HproroHa.

[Tonsitue cuibl, Maccbl U umiyibea. [lpunnun cynepnosunuu. OCHOBHON 3aKOH AUHAMUKHI
IIOCTyNaTeabHOro ABWKeHus. Tpertuii 3akoH HeroToHa.

MOMEHT UMITyJIbCa 1 MOMEHT CHJIbI OTHOCHUTENBHO TOUKU. OCHOBHOE YpaBHEHHE TUHAMUKU
BpAILaTEIbHOTO ABUKCHHUS.

Bpamenne Bokpyr HenoaBM>KHOW ocu. MomMeHT nHepuuu TBepaoro tena. Teopema llltelinepa.
AHaJorus XxapakTepUCTUK U yPaBHEHUH MOCTYNATEIbHOTO U BPAILaTEIbHOTIO ABUKCHHUS.

3aKkoHbI COXpaHCHMS B MEXaHUKE

1.
2.

3.

4.
S.
6
7

3aMKHYyTasi cUCTeMa. 3aKOH COXPaHEHUs ITOJIHOT'O UMITYJIbCA CUCTEMBI TEJ.

3aKOH COXpaHEHMsI IOJITHOTO MOMEHTA UMITYJIbCa CUCTEMBI Tell. [IBHKEHHE B LIEHTPAJILHOM

noJie.

Pabora u moutHocTh. KuHeTHUECKast SHepTUs MOCTYNATEeNbHOTO U BpalllaTeIbHOTO

JBUJKEHUS.

KoHcepBaTuBHbIE U JUCCUNIATHBHBIE CUJIbl. PaboTa KOHCEPBAaTUBHBIX U JUCCUITATUBHBIX CHIL

[ToreHnnanbpHas SHEpPrus. 3aKOH COXPAHEHHUs MTOJIHOM MEXaHUYECKON YHEPIHUH.

CBs13b MEXTy CHJION U TTOTEHITMATBHOM sHeprueil. [[Ba criocoba onvcanust B3aUMOJIEHCTBUS.
Coynapenue AByx Tell. YIPyruil ¥ HEynpyruu yzaap.

KoJjie0anusa v BOJHBI

NoabkowhE
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9.

10.
11.
12.

13.

YpaBHeHUE rapMOHUYECKHUX KOJICOaHUI 1 ero pereHue.

XapakTepuCcTUKH KojeOaHui (aMIIUTy/ja, 4acToTa, HayanbHas (asa).
MaremaTnueckuii 1 GU3NUECKUN MAITHUKU.

CrnosxeHre rapMOHUYECKUX KOJIeOaHUH OIHOTO HanpaBieHus. buenus.

CrnoxeHue nepneHIuKyIIpHbIX Konebanuil. @uryps Jluccaxy.

YpaBHeHHE 3aTyXaloMUX KOJIeOaH U ero perieHue.

XapakTepUCTUKHU 3aTYXaIOLMX KOJIeOaHuH (BpeMs pelakcaluu, JJorapuGMuaeckuit
JIEKPEMEHT, TOOPOTHOCTB ).

OHeprusi rapMOHUYECKHX M 3aTyXaloMIUX KoJeOaHHi.

Bremnyxaennsie konebanus. Pesonanc.

[Toriepeynble ¥ MPOAOIBHBIE BOJHBI. XapaKTEPUCTUKH OETYIIEH ynpyroi BOJIHBL.
CKopocCTh pacpOCTpaHEHUs YIPYIUX BOJIH.

Knaccugukarus BoaH o opme BOIHOBOM moBepxHocTu. [Inockas, chepuueckas u
LWIMHIpUYECKas BOJIHA.

BonHoBoe ypaBHEHME. Y paBHEHHE JTyya, YpaBHEHHE IIJIOCKOW BOJIHBI, BOJTHOBOE YPaBHEHHE B
oOuiem BHze

14. Hanosxenue ynpyrux BoiH. CTosidasi BOJHA U €€ 0COOEHHOCTH.
MKT. UneanbHbliii ra3. CTaTuCTHYECKOE ONMCAHUE MAKPOCUCTEM

1.

2.

Makpocucrema. CTaTUCTHUECKUN U TEPMOJUHAMUYECKHUM MOIXO0/IbI K OMHCAHUIO
MaKpOCHCTEM
JuckpeTHblit HaOop BennuuH. [IoHATHE BEpPOATHOCTH M CPETHEH BETHUUHBI.



3. HenpepsiBubiii HaOop BennunH. OYHKIMS pacripeieeHus CIy4aifHO BEeTMUNHBI U €€
cBOMcTBA ((PU3HUYECKHI CMBICIH, pPacyeT BEPOSITHOCTEH, YCIOBUE HOPMUPOBKH, PacyeT
CPEIHUX BEJINYMH).

Pacnpenenenue Monekys o mpoekuusM ckopocred. Pactipenenenue [Maycca.
Pacnpenenenue Mosnekys o MoayJiro ckopoctu. Pacnpenenenne Makcsesa.
HauOonee BeposiTHas1, CpeHSSA U CPEJHEKBAIPATUYHAS CKOPOCTH.
Pacrnipenenenue Monekys uieanbHOro ra3a o BbICOTE B I0JI€ TSDKECTH 3€MIIH.
Pacnpenenenue bonsimana. bapomerpuueckas gpopmyia.
Mogens uneansHoro rasa. Jlasienue u remneparypa ¢ Touku 3penus MKT.
VYpaBHEHHE COCTOSIHUSA UACATIBHOTO ra3a. M30TrepMudeckuil, N30XOpUUECKUN 1
n300apudeCcKuil Mporecchbl
TepmoauHaMuka

1. TlousTHe creneneil cBOOOIBI MOJIEKYIbL. Teopema 0 paBHOpacHpeeIeHIH YHEPTHU IO
CTETEHSM CBOOO/BI.
BaytpenHssist sHeprus Kak QyHKIHS COCTOSIHUS CHCTEMBI.

Pabora kak QyHkuus mporecca.

IlepBoe Ha4asI0 TEPMOJUHAMHUKH.

[TepBoe HauaI0 TEPMOJIMHAMMKH JJISI H30TEPMHUECKOT0, H30XOPHUECKOT0 U 1300apuYeCcKOro
IIPOLIECCOB.
Anunabaruueckuii mponecc. YpasHenue Ilyaccona. I[Tonmurponnyeckue npoueccsl.

7. TlonsTue TemnoeMkocTu. MossipHas U yJenbHas TEIUI0EMKOCTH. TeninoeMKoCTh Ipu

U30IpoLEeccax.

8. Hamnpasnenue npouecco. CtatucTuueckuii Bec MakpococTostHus. CyTb HEOOPaTUMOCTH
9. Huxnuueckuii npouecc. Koadduument noneznoro aelcTBUS TEIOBOM MaIIUHBI.

10. [uxs Kapuo. Teopema Kapho.

11. Bropoe Hauano tepmoannamuku. @opmynuposku Knaysuyca n Kenbpuna.

12. DHTponHs cucTeMsbI U ee cBolicTBa. Teopema HepHera.

13. I3MeHeHue SHTPONUH B TEIUIOBBIX MTPOLECCAX.

14. OcHoBHOE ypaBHEHUE TEPMOJAUHAMUKH. TepMOAMHAMUYECKUE TTOTEHIIUAIIBI

2 cemecTp

DJIeKTPOCTATUKA

1. Dnextpuueckuil 3apsan. DiaekTpocraTudeckoe mnose. 3akoH Kymona.

2. HanpspkeHHOCTB AJIEKTPOCTATUYECKOTO OIS, [[pUHIHIT Cynepio3uiiy Uil HanpsHKeHHOCTH
IIEKTPOCTATUYECKUX ITOJIEH.

Teopema ["aycca 151 3JIEKTPOCTATUYECKOTO MTOJIS.
Pabora 1o nepeMerieHuio 3apsiia B 3JeKTPOCTaTHUECKOM TOJI€.

[ToreHunan anexkTpocTaTHueckoro nojs. [IpuHnun cyneprno3unuuu i NoTeHuyania.
CBs13b MEXly HANIPSKEHHOCTBIO U TIOTEHIIUAJIOM.

['padmyeckoe mpencTaBiaeHUE FIEKTPUUECKUX MOJIeH

DnexTpuyueckoe noje B quaekTpuke. [lonsgpuzanus ausnexrpuka

DNEKTPOEMKOCTh YEAMHEHHOT'O TPOBOAHUKA.

10. Konnencarop. DneKTpoeMKOCTb IIOCKOT0, CPepHUUECKOro U IUIUHIPHYECKOTO
KoH7eHcaTtopa. CoelMHEHNE KOH/IEHCATOPOB.

11. DHeprus 3apsKEHHOTO KOHAEHCATOPA.
IHocTosiHHBIN TOK

DOnekrpudeckuii Tok. Cuna Toka. 3akoH OMa B HHTErpaibHOU (opMme.
DIIEKTPUYECKOE HAIPSKEHNUE.

Conpotusienue npoBogHnka. CoequHEeHnEe CONPOTUBICHUN.

[TnotHOCTB TOKA. 3akoH OMma B auddepeHnnansHoi hopme.

Croponnue cunsl. /1C. 3akon Oma 17151 HEOJHOPOIHOTO y4acTKa LIETH.

[TpaBuna Kupxroda s pacuera pa3BeTBICHHBIX IICTICH.
PaboTa 1 MOLTHOCTB 31eKTpHUUECKOro Toka. 3akoH J[xoyms-Jlenma

No ok
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MarnuTocTaTuka. JJIeKTPOMAarHuTHAas HHAYKnMsA. [lepeMeHHbINH TOK

1. HcrouHuKH MarHUTHOTO NoJisl. IHAYKIMS MarHUTHOTO 1OJIst. EqUHUIBI n3MepeHus..
HanpsokeHHOCTh MarHUTHOTO 10J1s1. ENMHUIBI H3MepeHusl.

2. CwuioBble JIMHUM MAarHUTHOTO TIOJIsI (JIMHUW MarHUTHOW MHAYKIHHK). 3aKoH-bro-Caapa.
[TpuHIMI CynepHIO3ULIMM MAarHUTHOTO MOJIS.

3. llotok BekTOpa MHIYKIIMK MarHUTHOrO noJisi. Teopema ["aycca [j1st MarHUTHOTO TOJISL.
4. llupkynsauus BEKTOpa MHAYKLHUN MarHUTHOTO NoJsl. Teopema o HUPKYJIsSLUU BEKTOpa
MHIYKIUYA MarHUTHOTO TOJIA.

5. Cuna Jlopenua. [IpaBuio onpenenenus ee HanpasiaeHus. Cuna Amnepa. [Ipasuiio
ONpEIETICHUS €€ HaIlPaBJICHUSI.

6. MarauTHOe ToJie B BemecTBe. HaMarHn4eHHOCTb.

7. HanpseHHOCTh MArHUTHOTO MOJIsl. MarHuTHas MPOHUIIAEMOCTh BElIeCTBa. J[naMarneTuku u
IapaMarHeTHKH.

8. ®deppomarneruku. Puznyeckas npupoaa GeppoMarHeTusma.

9. 3akon anmexkTpomarauTHON HHAYKIMK Dapanes. [Ipasuio JleHna.

10. SABnenue camouHIyKIMU. UHIYKTUBHOCTb.

11. MarauTtHast 3Heprusi KOHTypa ¢ TOKOM. DHEPIys MarHUTHOTO MOJIS.

12. KonebarenbHbiil KOHTYp. [IpeoOpa3oBanue sHEPTUH B KOJIeOATETFHOM KOHTYPE.

13. Ilepemennsiii Tok. [ToHOE COMpOTHBIICHHE LIENH IEPEMEHHOTO TOKa. /leiicTByromue
3HAUEHHUsI TOKA U HAINpsKEHUA. MOIIHOCTD MTPU IEPEMEHHOM TOKE.

DJleKTpOoMarHuTHble BoJIHbI. [lonsipu3anus ceera

1. VYpaBHenus MakcBena. DIeKTpOMarHUTHbIC BOJIHBL. Y paBHeHHs] MakcBeria Jist
AJIEKTPOMAarHUTHBIX BOJH. CKOPOCTh pacpOCTPAHEHUS JIEKTPOMATHUTHBIX BOJIH. DHEPIHUs
3MeKTpOMarHuTHOU BoJHbI. [1Ikana sjeKTpoMarHuTHEIX BOJIH. OCOOEHHOCTH ONTUYECKOTO
Juana3oHa.

2. EcrtecTBeHHbIH 1 nonsipu3oBaHHbI cBeT. Buibl nonspuzanuu. CreneHb Moaspu3aluu
YaCTUYHO IOJISIPU30BaHHOTO CBETA.

3. Tonspuszauus npu oTpaKeHUU U MPETOMIICHUN CBETA Ha TPaHUIIE pa3zesia JUdICKTPUKOB.

VYron bprocrepa.
JIBOMHOE JIydenpeaoMIeHHUE. Y CTpOCTBO npu3Mbl Hukos.
3akoH Mauntoca.

6. OnTHuecku aKTHBHBIE BellecTBa. BpalieHue niockocTy NOJsIpU3alii CBETa MpH
MPOXOXKACHUN Yepe3 ONTHUUECKU aKTUBHYIO CPENy.

HNurepdepennus u 1uppakuus csera

1. Tonstue unrepdpepenunu. [IpuHnun cynepno3uuuu s CBETOBBIX BOJIH.

2. KorepeHTHble 1 HEKOT€peHTHBIE BOJIHBI. ClI0)KeHUE HHTEHCUBHOCTEH B CIydae
HEKOT€PEHTHBIX U KOT€PEHTHBIX KOJIeOaHU. Y CIOBUS yCUJICHUS U OCJIa0JIeHHs CBETa B
3aBHCUMOCTH OT pa3HOCTH (a3 HHTep(EepHPYIOLUINX BOJIH.

3. OnTudeckuit myTh CBETOBOTO JTy4a. CIIOCOOBI H3MEHEHUS OTNITUYECKOTO ITyTH CBETOBBIX BOJIH.
CBsI3b ONTHYECKOW PA3HOCTH X0/ JABYX BOJIH C pa3HOCTHIO (a3. YCIOBUS MAKCUMyMa U
MUHUMYMa UHTEp(EpPEHIIUU B 3aBUCUMOCTH OT ONTHYECKON pa3HOCTH XO0/a.

4. Cxema lOnra. YcnoBus HabmoeHns uaTepdepeHu. KoopimHaTel CBETJIBIX M TEMHBIX
MI0JIOC Ha KpaHe.

5. HutepdepeHiys B TOHKHUX IJIEHKaX B OTPaKEHHOM M ITpoxoasieM cBete. Cxema s
HabmoieHus kosell HproroHa. Paguychbl CBETIIBIX M TEMHBIX KOJIEIl B OTPAKEHHOM U
IIPOXOJSAIIEM CBETE.

6. Asnenme mudpaxnun. [Ipunmumn [oiirerca-Openens. udpakims OpeHernst Ha KPyrioM
oTBepcTUH. 30HBI DpeHens.

7. Judpaxnus Opaynrodepa Ha y3KOH TPIMOJIMHEHHON MIEH. Y CJIOBUS MaKCUMyMa U
MUHHMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa AU(paKiuu.

8. Judpaknuonnas pemerka. OCHOBHBIC XapaKTEPUCTUKHU TU(PPAKITMOHHON PEIIETKH. Y CIIOBHS
IJIABHBIX MAKCUMYMOB 1 MUHUMYMOB U 100aBOYHBIX MUHUMYMOB.

3 cemecTp

oA~



KBanroBas onTuka
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10.

KoadduimenTs! oTpaxkeHus, MOTIOUICHHS U MTPOITyCKaHUSI.
TennoBoe n3nmyueHne. XapakTepUCTHKH.

Mosienb aGCOMOTHO YETHOTO Tela. 3aKOHBI TEIIOBOTO U3ITy4eHUs

['unoresa u popmyna [Mnanka. Ces3b Gpopmynsl [Inanka ¢ 3akoHaAMH TETJIOBOTO H3IIy4EHHUS.
DOHeprus u umnysisc GoroHa. /[aBienue cpera.
dotoaddexr. 3akons! potordpdexra. Kpacuas rpanuna dporodddexra.
['unoresa DiHIITEHHA ¥ €T0 ypaBHEHHE 71 BHenTHero GoTodddexra. OObsICHEHHE 3aKOHOB
dororddexra.
TopM0O3HOE PEHTTEHOBCKOE U3ITyUEHUE.
Dddext KomnrToHa u ero Teopus.
KopnyckynsapHo-BOTHOBOM Ayain3M CBeTa. (SIBICHUS, IPUBOISAIINE K TAKOMY
NPEJCTaBICHUIO, U (POPMYJIBI, CBA3BIBAIOIINE KOPITYCKYJISIPHBIE U BOJTHOBBIC XapaKTEPUCTUKH
cBeTa)

9J1eMeHThI KBAHTOBOM MeXaHUKH

ouhkwdE

BonnoBeie cBoiicTBa yacTull. J{smHa BoaHbI Ae bpoiinsa. DkcnepuMeHTanbHOE OATBEPKICHUE.
[Tpuntun HeonpenenenHoctH I eizenOepra. CooTHOIEHNE HEONPEICTIEHHOCTEH.

BonnoBas ¢yHKIIUS U ee CBONCTBA.

OcHoBHas 3a1aua KBAaHTOBOM MexaHuku. Y paBHenue péaunrepa.

Yactuia B NoTeHIMAIbHOU siMe. KBaHTOBaHME SHEPTUN.

[TpoxoKaeHHE YaCTHIIBI Yepe3 MOTESHITUAIBHEIN Oapbep. TyHHENbHBIN YPQEKT.

Teopnﬂ bopa. U3ay4yenue atoma

agrONE

[Tnanerapnas moaens aroma. OnwiT Pesepdopna. Ypasuenue Pesepdopaa
ITocrynatel bopa. Hegocratku teopun bopa

W3nyuenue aroma BOJIOpO/a U BOJOPOAOINIOA00HBIX CUCTEM.
Crnextpanbnbie cepun. Dopmyna bansmepa.

OmneiT @panka u ['epua

ATOM B KBAHTOBOI MeXaHUKE

1.

2.
3.
4

oo

KBaHTOBBIE YHCIIa, XapaKTEPU3YIOLINE TIOJI0KEHUE DIIEKTPOHA B aTOME.

KBantoBanue 3Heprun. KBantoBaHHE MOMEHTA UMITYJIbCA

CnuH snextpona. [10HBII MOMEHT 3J€KTpOHa.

Cxema sHepreTuuecKux ypoBHel aroma Bogopoaa. [Ipasuia oT6opa npu aTOMHBIX
epexonax.

3aroHeHUE JIEKTPOHHBIX 000JI0UEK B MHOTOJIEKTPOHHBIX aToMax. [Ipunuun [Maymnu.
CreKTpbl MHOTORJIEKTPOHHBIX aTOMOB. XapaKTepUCTUUYECKOE U3TyUEHHE B PEHTT€HOBCKOM
crekrpe. Popmyiia Moszinu

duszuka SA/Ipa U JJIEMECHTAPHBIX YaCTUIL

IIpuHIUIT TOKIECTBEHHOCTH OAMHAKOBBIX YaCTHLI.

bo3ons!l u hepmuonsl. Tpu BUaa CTaTUCTUKU: Kilaccudeckas, boze-DiiHmTeliHa n
®epmu-/lupaka.

CB0OOIHBIE MEKTPOHBL. DHeprus PepMmu.

30HHAas TEOPUS TBEPABIX TEI.

DIIEKTPONPOBOIHOCTh MOJIYIPOBOJHUKOB. 3aBUCHUMOCTb ITPOBOIUMOCTH OT TEMIIEPATYPHI.
CoOcTBeHHas U MpUMECHask POBOJUMOCTb MOJYITPOBOIHUKOB.

DIIEKTPONPOBOIHOCTh METAILIOB. 3aBUCUMOCTh COIPOTUBIIEHUS OT TEMIIEPATYPHI.
SBnenue ceepxnpoBogumMocTu. KBaHTOBas TEOpHs CBEPXIPOBOIUMOCTH

CocraB 1 XapaKTepUCTUKHA aTOMHOTO SpA.

. SInepubie cuiibl. ONUIINTE KBAHTOBBIN MEXaHU3M B3aUMOJICHCTBUS HYKJIOHOB B SIIpE.
. Kanenbnas u o6onovyeunas moaenw siapa. Paguyc siapa.

. Macca u 3Heprus cBs3u sapa. Y 1ejabHas SHEPTUsl CBSI3U

. SIBnenne paanoakTuBHOCTH. OCHOBHOM 3aKOH PaJIMOAKTUBHOIO pacnanga. AKTUBHOCTb

pPaarOaKTUBHOI'O BCIICCTBA.



14.
15.
16.

17.
18.

19.

20.

21.
22.

Anbda-pacnan. [IpaBuna cmenienus. 3aKOHBI COXpaHeHHs Mpu pacnazae. [Ipober
anb(ha-gacTUIlbI?

TynnensHbIN 3P PexT mpu a-pacnage. CiekTp o-4acTHIL

bera-pacnaz, ero Buzsl. [IpaBuna cmemieHusl.

DHeprerudeckuil ciekTp B-vactuil. ['unoresa Helirpuno. JlenToHsl. JIenTOHHBIN 3apsi
["'amma-n3nydenue, ero cBomcTea. MexaHu3M UCIyCKAHUS FaMMa-KBaHTOB SIIPOM. XapakTep
CHEKTpa y-U3ITyYCHHUS.

[Tporniecchl B3aMMOICHCTBHS Y-KBAHTOB C BEIIECTBOM: POTOIPPEKT, KOMITOHOBCKOE
paccesiHue, 00pa30BaHUE FNEKTPOHHO-TIO3UTPOHHBIX Map, SACPHBINA POTOIDDEKT.
SlnepHble peakiuu. Y paBHEHHUE SICPHON peaKIMu. DHEPreTUUECKUM BBIXO/T ICPHOM
peaxkuu.

Lennas peakuus nenenus. [IpuHuumnel paboTel SAEPHOTO peakTopa U aTOMHOI OOMOBI.
TepmosinepHas peakuusi. OCHOBHBIE ITyTH CUHTE3A sIIEP BOJOPOJA B Apa Iellusl.



[puioxenne 2. OueHoOYHbIE CPeCTBA JJIA POBEIeHHUsI IPOMEKYTOYHOI aTTeCTAlNU
a) [lnannpyemble pe3yibTaThl 00y4eHHsI H OLIEHOYHbIE CPEICTBA /I IPOBeAeHNs MPOMEKYTOYHON aTTeCTAlNH:

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[TnanupyemMble pe3ynbTaThl 00yICHHUS

OneHouyHble CpeacTBa

OIIK-2: BaagenuemM GU3NKO-MATEMATHYECKUM ANNAPATOM, HEOOXOAMMBIM /IJISl ONMCAHNSI MEXaTPOHHBIX U POOOTOTEXHUYECKHX CHCTEM

3HaTh

OCHOBHBIC 3aKOHBI (DU3HKH;

CJICJICTBUS U3 ITHX 3aKOHOB;

(U3UYECKYIO CYIIHOCTD SIBJICHUH M MIPOIIECCOB,
MIPOUCXOISIINX B IPUPOJIE;
(U3UKO-MaTEeMaTUUCCKUH arapar,
MPUMCHSIFOIIMIACS JUTS OTIICAHHSI 3aKOHOB
(1076370478

METO/JIbI aHATM3a ¥ MOJCITUPOBAHUS CIIOXKHBIX
(U3UYECKUX MTPOIIECCOB;

METO/JTBI U TIOJIXOJIBI K TEOPETUICCKOMY H
HKCIIEPUMEHTAILHOMY HCCIIE0BaHUIO,
MIPUMEHSIEMBIE B (PU3UKE U
pacmpocTpaHsIoLecs Ha Apyrue o0IacTu
3HAHUM

IlepeueHb TeopeTHYeCKMX BONMPOCOB K 3k3amMeHy (1 cemecTp)

1.
2.

~ow

o

10.
11.
12.
13.
14.

15.
16.

dusuka Kak HayKa. JKclIepUMEeHTaNbHbIN noaxo. [lonsarue o matepuu.

Kunemaruka mnocrtynarenbHoro nsuxkeHus. lloHatne panmyc-BeKTOpa, CKOPOCTH U
YCKOPEHHS.

Hauanbuble ycnoBus. [Ipsimas u oOpaTHas 3a1aul MEXaHUKH.

JIBMKE€HHE IO OKPYKHOCTH. YTOJ IIOBOPOTA, YIJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHUE.
CBs13b yIVIOBBIX U JIMHEWHBIX BEJIMYHH.

KpuBonunerinoe nsmxeHue. TaHreHUManbHOE W HOpMalbHOE YyckopeHue. llomHoe
YCKOpEeHHE. YT0J MEXKY CKOPOCTBIO U YCKOPEHHUEM.

NuepuumanbHble cuctemsl oTcuera. [IpuHnun oTHOCHTENbHOCTH [ anuies.

[TonsiTve cuibl, Maccbl U UMITyJbca. 3akoHbl HproToHa. OCHOBHOHM 3aKOH IMHAaMUKH
ITOCTYIATEIBbHOIO JBUKEHHS.

@yH1aMEHTalIbHBIE B3aUMOIECUCTBY. BUIBI CHUII B MEXAHUKE.

OcCHOBHBIE JIMHAMUYECKHE XapaKTEPUCTHUKU BpAIIATEIbHOTO JBUKEHUS:
HWHEpLUU, MOMEHT UMITYJIbCa, MOMEHT CHUJIbI

MoMeHT uMIyabca M MOMEHT CHJIBI OTHOCHTEIBHO TOYKH. OCHOBHOE YpaBHEHHE
JUHAMUKU BPAIIaTEeIbHOIO JBUKEHUS.

Bpaienue BOKpyr HEMoABUAKHOM ocu. MOMEHT uHepuuu. PacdeT MOMEHTOB MHEPLIUU
npoctbix Teil. Teopema llltelinepa.

3aKOHBI COXPAHEHHUs B MEXAHUKE. 3aMKHYTAasi CUCTEMA. 3aKOHBI COXPAaHEHUS UMITYJIbCA U
MOMEHTA UMITYJIbCA.

Pabora u MomHocTh. KuHeTnueckass sHEprusi MOCTYNATEIbHOIO M BpallaTeJIbHOIO
JBUKCHUSL.

KoHncepBarusHsble cuibl. [loTeHIManbHas sHeprus.

Pabota u sHeprus. 3aKoH COXpaHEHHsI TOJTHON MEXaHUYECKOW YHEPTUH.

JIBa cmocoba ommcaHusi B3aUMOJEHCTBUS. JIBW)KEHHE YaCTHIBI B OJHOMEPHOM
CTallMOHapHOM noJie. CBs3b MEXKIY CHIJION M MOTEHIIMAIBLHOM SHEPruei.

MOMECHT




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeacTBa

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

32.
33.

34.

35.

["apmonmnueckue koneOaHus. AMIUIMTYAQ, 4aCTOTa, HayajabHas (aza, mepro,.
MaremaTnueckuii 1 GU3NIECKUN MasITHUK.

DHeprusi rapMOHUYECKUX KOJICOaHMA.

3aryxaromue KojieOaHus. XapaKTepUCTUKW 3aTyXaHHWs. OHEeprus 3aTyXarollux
Kosie0aHui.

Breinyxnennslie konebanus. Pesonanc.

OO1ee moHATHE O BOJHAX. XapaKTEPUCTUKU OeTryIiei BOJIHBI.

BonHoBoe ypaBHEHHE MJIOCKON BOJIHBI.

Hanosxxenue ynpyrux BosH. Ctosiuasi BoJHa U €€ OCOOEHHOCTH.

[Tocrynarel OifHiuTeliHa. 3amelyieHHe BpeMeHH. JIOpeHLEBO COKpalleHHe [JIMHBIL.
PenstuBucrtckue naBapuanTsl. MHTEpBaI.

PenstuBuctckuii ummyinbe. CBsI3b Macchl, SHEPTUUM M HUMITYJIbCA YaCTULbl. DHEPIUs
MIOKOSI. 3aKOHBI COXPAHEHUS IIPU PEIITUBUCTCKUX CKOPOCTSIX.

MakpocucrtemMa. MUKPOCOCTOSIHUE W MaKpOCOCTOSIHHUE cHUCTeMbl. CTaTHUCTHUUECKHUIl
noaxon. IloHsATHe BEpOATHOCTU U CpEAHEN BETUYHHBI.

@yHKIMSA paclpeAcsieHusl CIy4allHOM Benu4uHbL. PacnpeneneHue MOJEKysl 1O
IIPOEKLHSM CKOPOCTEH.

Pacnipenenennie Monekyn mo MOAYI0 ckopoctd. Hambonee BeposiTHas, cpemHsas u
CpEIHEKBAIpaTUUHas CKOPOCTH.

ATOMBI U MOJIEKYJIBl KaK 3JIEMEHTapHbIE YacTUIbl BellecTBa. WX KoIM4YeCTBEHHbIE
XapaKTEPUCTHUKHU.

Mopens umaeansHOro rasa. JlaBneHue W TeMmIeparypa € TOYKM  3PEHMS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

VYpaBHEeHHE COCTOSHUSA UealbHOro raza. Mzonpomeccs

PacnipenienieHne MoJsieKynl HIEAJIBHOIO Tra3a IO BBICOTE B IIOJE TSKECTH 3EMIIH.
bapomerpuueckas hopmyina.

[TonsiTue creneneit cB0OOIBI MOJIEKYJBl. TeopemMa 0 paBHOpACIpPEIEICHUN SHEPTHH 110
CTEIEHSIM CBOOOIBI.

BuyTpennsas oHeprus kak (yHKOMS cocTosHMS cuctembl. llepoe  Hawaio
TEPMOJMHAMUKHU.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeacTBa

36.
37.
38.
39.
40.
41.
42.

43.

Pabota kak ¢yHkus nporecca. M3oxopuueckuii, n300apuuecKuii 1 U30TCPMHUUCCKHUI
IIPOLIECCHI.

[Tonstue TtemmoeMkocTu. TemmoeMKOCTh MPU H30XOPHUECKOM, H300apUuecKOM U
M30TEPMUYECKOM IPOIIECCaX.

Anunabatnyeckuii npouecc. YpasHenue llyaccona. IlocrosiHnas aamabatei. [lepBoe
HA4aJio TEPMOJUHAMUKY JJIs aAMabaTHUeCKOro mpouecca

Huknuueckuii npouecc. Koo puimeHt mnone3Horo AeicTBUs TEIIOBON MallIUHBI.

[Muxn Kapro. Bropoe Hauano repmoaunamuku. @opmynuposku Kinaysuyca u KenbBuna.
[TpoGiema HEOOPATUMOCTH TEMIOBBIX MPOIECCOB. DHTPOIMHUS CUCTEMBI U €€ CBOICTBA.
Teopema Hepucra. TepmoanHaMuueckas 1kaina TEMIIEpaTyp.

OCHOBHOE ypaBHEHHE TEPMOJMHAMUKHU. OHTPONMS HICaNbHOro rasza. l3menenue
SHTPOIMHU [IPU U30IIPOLIECCAX.

Cratuctuyeckuit Bec MakpococtossHus. Cytb HeoOpaTuMocTu. CTaTUCTHUECKUI CMBICIT
sHTpornu. Popmyna bonbmana.

ITepedyenb TeopeTHYECKHX BONPOCOB K 3K3aMeHY (2 cemecTp)

1.

2.

o

~

Cunpl B3aUMOJIEHCTBUSL B HpHUpoje. IJieKTpocTaTuueckoe moje. 3akoH Kymona.
HanpsikeHHOCTB 31eKTpocTaTuuecKoro nodis. [IpuHiun cynepno3unuy.

Cunossle m1HU. [ToTOK BeKTOpa HANPSKEHHOCTH 3JEKTpocTaTHueckoro nojs. Teopema
I'aycca.

[Torenuuan. Teopema 0 HMPKYISIMKM BEKTOPa HAIMPSHKEHHOCTH JIEKTPOCTATUYECKOTO
noJis. CBsI3b MEXy HAIIPSHKEHHOCTBIO M IIOTEHIIMATIOM.

OnektpoeMkocTb.  KonneHcaropel.  CoeauHEeHHME  KOHAEHCATOPOB.  DHEprus
KOHJIEHCATOpa. DHEPTUs JIEKTPUIECKOTO MOJIS.

DnexTpudeckoe nose B 1udiekrpukax. [lonspusanus.

Onextpuueckuid TOK. [IMOTHOCTH TOKa. YpaBHEHUE HENpPEpbIBHOCTH. 3akoH OMa B
muddepeHIanTbHON U UHTETrpalibHOM Gopmax.

Conpotunenue NpoBoJHUKOB. CTOpoHHHME cuilbl. 3akoH OMa B MHTErpabHOM hopme.
[TpaBuna Kupxroda misi pacdera pa3BeTBIEHHBIX Lened. MolrHocTh TOKa. 3aKoH
Hxoyna-Jlenna.

Enunas npupona snekrpudeckoro u MarouTHoro nois. [lone apmkymierocs 3apsija.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeacTBa

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

[IpuHIMN cynepno3uiiiu MarHuTHBIX 1osei. 3akon buo-Caapa.

[ToToxk ¥ UMPKYISALMA BEKTOpa WHAYKIMU MarHuTHoro mnojis. Teopema [aycca u
TeopeMa O HUPKYJISLUU.

Cuina Jlopenna. Cuiia Ammepa.

3akoH oieKkTpoMarHuTHoM uHaykuun @Dapanes. I[IpaBuno Jlenuna. Buxpesoe
AIEKTPUYECKOE TIOJIE.

SlBnenune camouHAyKUMH. WHIYKTUBHOCTh. DHEpPrusi KOHTypa C TOKOM. ODHEprus
MarHuTHOTO TOJIA.

Konebarenbubiit KoHTYp. CBOOOAHBIE TADMOHUYECKUE U 3aTyXAIOLIUE dIIEKTPUUECKHE
KosieOaHus. DHEPTUsl KOJICOaHHIA.

BreinyxkaeHHble 3leKTpudeckue KonebaHus. BekTopHas auarpamma HampsoKEHH.
Pe3onanc Toka.

IlepemennbIii Tok. IHAYKTUBHOE M €MKOCTHOE CONPOTHUBIIEHHE. MOLIHOCTh B LIEMH
MEPEMEHHOTO TOKa. J[efCTBYIOIINE 3HAYCHUS TOKA U HAITPSKEHUS.

Onektpuueckoe 1mone B BemiecTBe. [lomspuzaumsa  nudnextpuka.  Bekrtop
AIEKTPUYECKOTO CMENIeHU. [[uanekTpruieckas HpOHUIIAEMOCTh BENIECTBA.

MarnuTHoe nosie B Bemectse. HamaramuenHocts. HanpsikeHHOCTh MAarHUTHOTO TOJISL.
MaruuTHasi NPOHUIIAEMOCTh BellecTBa. PeppOMarHeTUKH.

Cucrema ypaBHeHMII MakcBemna Kak O0OOIIeHHE Pa3pO3HEHHBIX — SBICHHMA
AJIEKTPUYECTBA U MarHeTu3Ma. MaTepuanbHble ypaBHEHHS.

CaoiicTBa ypaBHeHui MakcBemna. [Ipenckazanue CyiecTBOBaHUS 3JI€KTPOMArHUTHBIX
BOJIH.

DJNIeKTpOMarHuTHele BOJHBL. BonHOBoe ypaBHeHue. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH.

[Inockasi »MEKTPOMArHUTHAsE BOJHA U €€ OCHOBHBIE XAaPAaKTEPUCTUKU. DHEPTUs U
HUMITYJIBC SJIEKTPOMArHUTHOM BOJTHBI.

EcrecTtBeHHbIli W monspu3oBaHHBIM  cBeT. CTeneHb MNONSPU3AUMUA  JTUHEHHO
MOJSIPU30BAHHOTO CBETa. 3aK0H Mautroca.

[lonspuzanusa npu OTPaXKEHUHM U TPEIIOMICHUM CBETa Ha TpaHULE pazjena
JIUDIIEKTPUKOB. Y01 bproctepa. J[BoitHOE JTydenpenomMiIeHue.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeacTBa

25.

26.

217.

28.

29.

30.

31.

32.

33.

Crioco0b! nossipu3anuy ectecTtBeHHoro ceeta. [Ipuzma Huxomns. Bpamenue miockoctu
MOJISIPU3ALMU CBETA IIPU IPOXOKICHUHN Yepe3 ONITUYECKU AKTUBHYIO CpENy.

[Ikana 371eKTPOMarHUTHBIX BOJH. OCOOEHHOCTH ONTHYECKOro auana3oHa. [lokaszarens
IIPEJIOMIICHUS CPEBL.

KorepenTtHsie BosiHbl. MHTepdepeHius cBeTOBbIX BOJIH. Cl0’K€HHEe UHTEHCUBHOCTEH B
CJIy4ae HEKOI'€pEHTHBIX U KOT€PEHTHBIX KOoJeOaHu.

OnTnueckas pasHocTb XoAa. CBA3b ONTHYECKON Pa3HOCTH X0Ja JBYX BOJIH C Pa3HOCTBIO
¢da3 Mex1y HUMH. Y CIIOBUS MaKCUMyMa U MUHHUMYMa.

Cxema IOHra ans HaGmoneHuss uHTepdepeHIrd. BpeMeHHas U NmpocTpaHCTBEHHas
KOT€pPEHTHOCTb.

Wntepdepennyst B TOHKUX mieHkax. HaGmonenue kosnen HploToHa B OTpakeHHOM U
IIPOXOJISIIEM CBETE.

SABnenne nudppakumu. dudpaxnous @Dpenens u  PpaynHrodepa. [IpuHuumn
['toiirenca-@penens.

Hudpakuus @penenst Ha KpyrioMm otBepcTu. 30Hbl Dpenens. I'paduueckuii merox
CJI0’KEHHUSI AMILIATY/L

Hudpakuus Opaynrodepa Ha y3koil npsiMonuHeiiHo# menu. {udpakimonHas pemerka
KaK COBOKYITHOCTb KOHEYHOTI'O YMCIIA MICIIEH.

IlepeueHb TeopeTHYeCKHX BONMPOCOB K 3a4eTy (3 cemecTp)

1.

g wn

TennoBoe wm3nydyenue Ttena. 3akoH Credana-bonbimana. 3akoH cMmemieHus Buna.
I'mnoresa I1nanka.

dorordpdext. 3akonsr Croneroa. opmyna DUHIITEHHA.

®orounsl. JlaBnenue ceera. KopnyckyisspHO-BOIHOBOH 1yalli3M CBETA.

Paccesnue ¢orona Ha cBob6ogHOM 2ekTpoHe. Popmyna Komnrona.

BonnoBeie cBoiicTBa wactuu. JliuHa BoJHBI A€ bpoiina. DkcrnepuMeHTalbHbIE
MOJITBEPIKIEHUS TUIIOTE3bI Je bpoiins.

[Tpunmun  HeompenenenHocTH. CooTHouIeHHe HeomnpeaeneHHocrel ['eizenOepra.
OcoOeHHOCTH Tpoliecca U3MEPEHUS B KBAHTOBOM MEXaHUKE.

dusnueckoe UCTONKOBaHME BOJNH jAe bpoins. BomnoBas ¢yHkmus u ee cBoiicTsa.
[110THOCTH BEPOSITHOCTH OOHAPYKEHUS YACTUIIBI.
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10.
11.
12.

13.

14.
15.

16.
17.
18.
19.
20.

21.
22.

23.
24,

25.
26.
217.

OcHOBHas 3a7ja4a KBaHTOBOM MeXaHUKU. HecTtanmoHnapHoe 1 cTalmOHapHOE YpaBHEHHUE
[Ipénunrepa.

Yactuiia B OJHOMEPHOM OECKOHEYHOM MPSIMOYTOJIBHOW IOTEHIUAIBLHON —sME.
KBanroBanue sneprun. Co0CTBEHHbIE (YHKIIMM COCTOSIHUS YaCTHULIBI.

[TpoxoskaeHre YacTULIbI Yepe3 NOTeHIMaNbHbIN Oapbep. TyHHeNbHbIN 3P QeKT.
KBaHTOBBINM rapMOHUYECKUN OCLIMILIATOP.

[Inanerapnas mogenb aroma. Iloctynatet  bopa. KBanToBanue  sHepruu
BOJIOPOJOIIOA00HON CUCTEMBI.

Wznyuenue Boaopononofo0HbIX cucteM. CHEeKTpalbHbIE CEpUH aroMa BOAOpPOAA.
O6o006mennas Gopmyina banbmepa.

CrexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3:iu.

VYpaBuenue Ulpenunrepa s aroma Boaopoda. KBaHTOBaHME MOMEHTa HMITYJIbCA.
[TpaBuna orbopa.

CnuH snektpoHa. KBaHTOBBIE YHMCIla, ONUCHIBAIOIINE COCTOSIHME JIEKTPOHA B aTOME.
KpaTHOCTB BBIpOXKIeHUS JHEpreThuecKuX ypoBHen. [Tpunnun [Taymu.

[TpyHIMIT TOXKJIECTBEHHOCTH OJMHAKOBBIX yacTHll. bo3oHbI U pepmuonsl. KBaHTOBBIE
pacnpeneseHusl.

CBoOo1HBIE 271€KTPOHBI B MeTaiie. DHeprust @epmu. 30HHAs T€OpuUsl TBEPJIbIX TEII.
DJEKTPONPOBOAHOCTh METAJUIOB U MOJIYIPOBOJHUKOB. CBEPXIIPOBOJUMOCTD.

SBnenue pannoakTuBHOCTH. OCHOBHOM 3aKOH paJiMOAaKTUBHOTO pacnajaa. IlocrosiHHas
pacnana. [lepuon nomypacnana.

CocraB 1 XapakTepUCTUKH aTOMHOTO sapa. KanensHas monens. Pa3mep u crinH aapa.
Macca n »Heprus CBsi3u aTOMHOTO s/ipa. 3aBUCUMOCTb YJEIbHOW DHEPIUs CBS3U OT
MaccoBoro yucia. O0osioueyHast MOJENb Apa.

SnepHble peakuu. DHEPrusl peakuuu. Peakiuy neneHus U CUHTE3a Saep.
PannoaktuBHble psnbl. OCHOBHBIE 3aKOHOMEPHOCTH O-U3JyueHus saep. JlimuHa
CBOOOJTHOTO TIpo0era o.-4acTHil.

Tpu Buza B-pacnaga. DuepreTudeckuii cnekTp B-uactui. Hetpuso.

OcobenHoctu y-u3nydenus saep. [IpoxoxieHne y-KBaHTOB yepe3 BEeIIeCTBO.
Knaccudukanms snemenTapHbix 9acTuil. Jlentonsl. JlenToHHBIN 3aps.




CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeacTBa
KOMIIETEHIIUU
28. Anponsbl. bapronnslii 3apsia. KBapkoBas Moziens aapoHOB.
YMmers OOBSACHATD (BBIABIIATH U CTPOUTH) TUNIMYHBIE | [IpuMepHbIi NepeyeHb NPAKTHYECKHUX 3aJaHUi 1715 3k3aMeHa (1 cemecTp)

(du3nvecKrue MOACIH ISl OTIMCAHUS PEaTbHBIX
IPOIIECCOB,

BBIOUPATH METOJIbI MCCIICAOBAHHUS, C TIOMOIIBHIO
npuOOpOB;

npuoOpeTaTh 3HaHUS B 001aCTH (PU3HKH,
MPUMECHHUMBIE JIJISl PEIICHHS] HH)KEHEPHBIX
3ajay;

KOPPEKTHO BBIPAXKATh U apT'yMEHTUPOBAHHO
00OCHOBBIBATH MOJIOKECHUS PEIMETHON
o0JacTy 3HaHHUS.

U3MEPATh GU3NYECKUE BEIUYNHBI.

MPUMEHSTH (PU3UYECKHE 3aKOHBI 1
bu3nKo-MaTeMaTHUECKU anmapar B
poeCCHOHAIBHON JEATEIHHOCTH;
MCIOJIb30BATh UX HA MEXKIUCITUTUIMHAPHOM
YpOBHE

1.

YacThua IBIKETCS ¢ yekopeHueM d = 2t7 + 4t] — 3k (w/c?). Onpenenuts MOIyIb
CKOPOCTH YacTHULIbI B MOMEHT BpeMeHH t = 2 C M MpOiieHHbIH €0 K STOMY MOMEHTY

IyTh, €CJIM B HAauabHBI MOMeHT BpeMenu t = 0 t eé ckopocts Oblia Uy = 31 + 1] — 1k
(m/c)

CKos1bKO 060POTOB c/IeNIaIN KoJieca aBTOMOOMIIS IO BKIFOUEHHUS TOPMO3a J10 TOTHOM
OCTaHOBKH, €CITI B MOMEHT Hadajla TOPMOXKEHHSI aBTOMOOWIIb UMeINl CKOPOCTh Vo = 60
KM/Y 1 OCTaHOBHJIsACS 3a t = 3 C nocie Havana TopmokeHust? Juamerp koneca D = 0,7 m.
Yemy paBHO CpeJHEE YITIOBOE YCKOPEHUE KOJIEC IPU TOPMOXKEHUN?

Ha Teno maccel M, nexaliee Ha IJ1aJKoi rOpU30HTANBHOM IIIOCKOCTH, B MOMEHT t = 0
HavaJjia JIeiiCTBOBATh CHJIA, 3aBUCSINAs OT BpemeHu kak F = kt, rme K — mocrosiHHas.
Hanpasnenue 3Toil cuiibl Bce BpeMsi COCTaBJsieT Yros o ¢ ropuzoHtom. Haiitu: a)
CKOPOCTh T€Ja B MOMEHT OTpPbIBA OT IJIOCKOCTH; 0) MyTh MPOWIECHHBIA TEJIOM K 3TOMY
MOMEHTY.

UYepes HEMOABUKHBIN OJIOK, YKPEIUIEHHBIN Ha Kparo CTOJIA, IEPEKNHYTA HUTh, K KOTOPOI
npUBs3aHbl TpH rpy3a maccamu My = 800 r, my = 700 r, mz = 200 r. Macca 6si0ka M =
500 1, paquyc R = 0,38 m. I'py3bl 1 u 2 nexar Ha cTojie, rpy3 3 BUCHUT IO APYTyrO
CTOpoHY Osioka. CunTasi HUTh HEBECOMOM M HEPACTSHKUMOM M NpeHeOperas TpeHueM,
OTIpeNIeNINTe YCKOPEHUE TPY30B, a TaK Ke PACCTOSHUE S, KOTOPOE TPy3 M3 MPOHAET OT
Hayaia JBM)KEHUS JO0 TOTO MOMEHTA, KOTJ1a KMHETHYeCcKas SHeprus BpalleHus Ojoka
oyzaer Ex = 1,1 Ix

Ha koHax TOHKOTO OJHOPOIHOTO CTEpXHs JIMHOW | M Maccoit 3M MpUKperuIeHbI
MaJIeHbKHE IMapruKu MaccaMd M u 2m. OmnpenenuTs MOMEHT WHepIuH | Takoil cucTeMbl
OTHOCHUTENIBHO OCH, NEPIEHIUKYISIPHONW CTEP)KHIO M Mpoxojsuiel uepe3 Touky O,

1

—I
JIKALTYI0 Ha OCH CTEPXKHSA M OTCTOSLIYIO HA PAaCCTOSHHE 4 or xoHua ¢ Gombieii
maccoit. [Ipu pacuerax mpunsate | = 1 m, m= 0,1 xr. lapuku paccmarpuBaTh Kak

MaTCPpHAJIbHBIC TOUKU
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10.

11.

12.

13.

14.

15.

Yenosek maccord M = 60 Kr, CTOSIINI Ha KparO TOPU30HTAIBHON T1aTGOpMbI Maccoir M
= 120 xr, Bpamarouieiicss Mo MHEPLUUU BOKPYI HEMOJBUKHOW BEPTUKAIBLHOM OCH C
yactotoii N = 12 mun’, nepexoauT K e€ neHtpy. Cumras miargopmy KpyribIM
OAHOPOJHBIM JIUCKOM, A YEJIOBEKA — TOYEYHON MaCcCOM, OMPEAEIUTE, C KaKOM YaCTOTOMN
Oyzaet Toraa Bpamarbces miaTdopma

MatepuanbHasi TOYKa MacCoi M = 2 KI JBUranach Moj JeHCTBUEM HEKOTOPON CHIIbI,
HampaBlieHHOU Bonb ocu OX cornmacHo ypaBHeHuto x = 1 — 2t + t? — 0,2t3. Haiitu
MOIIIHOCTh Pa3BUBAaEMYIO CUJION B MOMEHT BpeMeHu t1 =2 cuty=5c.

CHapsif, JIeTAImi co CKOPOCThIO 16 M/c, pa3opBalics Ha ABa OCKOJIKA, MacChl KOTOPBIX 6
Kr 1 10 kr. CKopocTh epBoro ockoika 12 m/c u HanpasieHa nof yriom 600 kK cKOpocTH
cHapsifa. Halitu Benn4nHy CKOPOCTH BTOPOT'O OCKOJIKA M €€ HallpaBJICHUE.
Onpenenuth HaYaNbHYIO (pa3y rapMOHHYECKOTo Kolebanus Tena, eciu yepes 0,25 ¢ ot
Hayaja JBWKEHHUS CMEIICHHEe, H3MEHSIoLIeecs] MO 3aKOHY CHHYyca, OBbUIO paBHO
noJioBUHE aMIIUTY Il [lepuon konebanus 6 c

HaiiTi nepuoa mManblx BEpTUKAIBHBIX KojieOaHu mmapuka macchl 40 T, yKperEHHOTo
Ha CepeAVHE TOPU30HTAIBHO HATAHYTOM CTpyHBI AJuHBI 1 M. HaTskeHue cTpyHBI
CUMTATh NOCTOSSHHBIM U paBHbIM 10 H

Yepes N=8 mnonHbIX KojeOaHMI NpPYKUHHOrO MasTHUKA aMIUIM- Tyda KoyieOaHui
yMeHbIlInIach B 2 pa3a. Haliiute npomMexyTok BpeMEHU 3a KOTOPBIA 3TO MPOU30ILIO
eciy kecTKocTh mpyxuHbl kK =10 H/m, a macca rpy- 3a Ha mnpyxuHe m=50 rp.
Paccuuraiite snepruto AE, moTepsiHHYI0 MassTHUKOM 3a § KoJieOaHUH, eCiIu HavaabHas
ammumiryzaa A0=20 cm.

Macca aBwxymencs yacTtunbl yeBennuwiack B 1,5 pasza. Kakyro ckopocTe umeer
yactuna? Kakass oTHocutenbHass ommOka OyAeT IOmyIeHa, €ClIU KHHETHYECKYIO
HHEPTHUI0 YaCTHUIIBI B 3TUX YCIOBHUSIX PACCUUTHIBATH KIIACCUYECKUM 00pa3omM?
BbruucnuTh MiIOTHOCTH ras3a, Al KOTOpOro Haubojiee BEpOsTHAs CKOPOCTh MOJIEKYII
IIpY HOpMaJIbHOM aTMoc(epHoM naBieHuu coctasiseT 400 m/c.

OmnpenenuTe 4MUCIO MOJIEKYNI M KOJIWYECTBO MOJIEH BOJBI B OYTBHUIKE BMECTHUMOCTBIO
0,33 1

CokaTelii  a30T, MMeBIIMI nepBoHadyanbHO Temmneparypy 400 K, cHavasa odeHb
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16.

17.

18.

19.

20.

21.

22.

ObicTpo(aquabaTUYeCKH) pacldpuwid Jo obbema 7 1, a 3aTeM OYCHb
MeIJIEHHO(M30TEPMHUUECKH), CKad. B 000oMX mpolieccax AaBlIeHWE H3-MEHSUIOCh B 4
pa3a. Haiitu: 1) oObembl ra3a B Ha4aJIbHOM M KOHEYHOM COCTOSI-HUSX; 2) U3MEHEHHUE
cpeaHel apu(METHIECKOW CKOPOCTH MOJIEKYIT a30Ta B aIMa0aTHIECKOM IPOIECcCe.
Kucnopon, naxonsmuiicst npu aasienuu 0,5 Mlla u remnepary- pe 350 K, noasepriu
CHayaJla M30TEPMUYECKOMY paCHIMpEeHHI0 OoT o0bema 1 i g0 oObema 2 1, a 3aTeM
M300apHOMY pACHIMPEHUIO, B PE3yNbTaTe KOTOPOro 00bEM Tras3a yBEIMUuics 10 3 .
Omnpenenutb: 1) paboTy, COBEpUICHHYIO ra30M; 2) H3MEHEHUE €r0 BHYTPECHHEH YHEPTHH,
3) KOJIMYECTBO MOABEICHHOM TEIIOTHI

A30T HarpeBajiCcsl MPU TOCTOSHHOM JAaBieHUH. EMy ObUIO COOOIIEHO KOJIMYECTBO
terwiotel Q = 21 xJIx. Onpenenuts paboTy 4, KOTOPYIO COBEPIIWJI MPU ITOM Ta3, U
u3MeHenue 4U ero BHyTpeHHEN SHEPIUU.

JIByXxaTOMHBIN HJ€albHBIM Tra3 COBEpIIAET MPOIECC, B XOJ€ KOTOPOro MOJspHas
terroeMKocTh C raza ocTaeTcsl MOCTOSSHHOM M paBHOU 7R/2. Omnpenenure mokasaTelb
MOJIUTPOINBI N 3TOTO MpoIlecca.

N neanpHBI TpeXaTOMHBIHN ra3 KOJIHMYECTBOM BEIIECTBA V = 2 MOJIb 3aHUMAaeT 00beMVq =
10 n u Haxoautcs nox nasnenuem P; = 250 klla. CHauana ra3 noaBEpriu U30XOPHOMY
HarpeBaHuto 10 temneparypsl Tz = 500 K, 3aTemM — n30TepMuyeckoMy paciiupeHuIo J10
HAYaJIbHOTO JABIICHUS, a MOCJIe STOTO B PE3yNbTaTe U300apHOTO CXKATHsI BO3BPATHIIU B
nepBoHavyaiibHOoe coctosinue. [locTpoiiTe rpaduk LUKIA U ONPENeIUTe TEPMUUECKHIM
KIIJI nukmna.

B kotie mapoBoii mammHbl TemnepaTypa paBHa 400 K, a temmnepatypa X0101HIbHUKA
300K. KakoBa TeopeTruecku BO3MOKHAsh MaKCHUMallbHas pa0oTa A MallvHbl, €ClIu B
Tonke coxokeHo SOOKT IpoB ¢ yAeIbHOM TeNI0Tou cropanus 1,26- 10 Jx/xr

JIBa MO MIEAIbHOTO raza cHavajda M30XOPUYECKH OXJIAJUIIH, a 3aTeM M300apruecKu
pacliMpuiii Tak, 4YTO TeMIleparypa rasa cTajla paBHAa NepBOHadalbHOW. Haitn
MpUpAILEHUE SHTPOINHU ra3a, €ClId €ro JaBJIeHUE B JAHHOM IMPOLIECCE U3MEHUIIOCh B N =
3,3 paza.

Jlen maccoit ml=2kr mpu Ttemnepatype t1=0C° ObL1 mpeBpalieH B BOJY TOW e
TEeMIIepaTypbl C TMOMOIIBIO MMapa, uMmermero temmeparypy t2=100C°. Onpenenutsb
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Maccy m2 wu3pacxojoBaHHOro mapa. KakoBo m3MeHe-HHME AS SHTPOIUHU CHUCTEMBI
nen-map?

IIpumepHbI epedyeHb NPAKTHYECKHUX 3aIaHUM JJIM IK3aMeHa (2 cemecTp)

R, .
—

ﬁ||—|:|—<R" |
]

1. Ompenenuth HanpsHKEHHOCTh AJIEKTpOCTaTHYECKOro mojis E B neHTpe KkBajgparta co

CTOPOHOM a, eci B TPEX BEPILMHAX KBaApaTa HaXOASATCs OJIMHAKOBBIE TOUCUHBIE 3aPsi /b
q

ToHKast HUTh COTHYTa B MOJYOKPYXXHOCTh U 3apsiKeHa TaK, YTO AJIEKTPUUYECKUU 3apsij
pPaBHOMEPHO pacIipesiesieH 1o ee JuinHe. KakoB paauyc 3TOH MOITYOKPYKHOCTH, €CIH
W3BECTHO, YTO B IICHTPE €€ KPUBU3HBI HaNpsKeHHOCTH mojist 10 kB/M, a moTenman 630
B.

Ha puc. €1=1,5 B, €2=3,7 B u conporusienus R1=10 Om, R2=20 Om u R=5,0 Om.
BHyTpeHHue conpoTHBIEHHUS HCTOYHHKOB IpeHeOpexxuMo Manibl. Omnpexpenute: 1)
3HaYeHHE M HaIMpaBlIEHWE TOKA 4Yepe3 CONMpOTHBIEHHE R; 2) TEmIoByl0 MOIIHOCTD,
KOTOpasi BBIJIETSIETCSI HA COMPOTUBIIeHUU R.?

I

R

4. KakuM A0MKHO OBITH CONMPOTHBIICEHHE R 3nekTpuyeckoil 1enu, M300paKeHHOW Ha

pPHUCYHKE, YTOOBI TOK, TEKYIIUii o Hemy OblT paBeH [=0,5 A, ecnmu C=5 mx®, U=200 B,
yacToTa nepeMeHHoro toka v=100 I'u?
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—e ] —
5. Tox I=100A Teyer MO TOHKOMY HIPOBOJHUKY, M30THYTOMY TaK, Kak IOKa3aHO Ha

pucynke. Haiitu unayknuio B marautHOro mosis B Touke O KOHTYpa, €CIH PaanycC
M30THYTOM yacTh npoBogHuka R=0,1 M, a cropona kBazapara a=0,2 m
a

Mo nByM nmapaiebHBIM MPSIMBIM MPOBOJIAM JUTHHOMU | = 1 M KaXK/IbIil TEKYT OJJMHAKOBBIC
toku. Paccrosinue d mexxy poBogamu paBHO 1 cM. TOKH B3auMOJEHCTBYIOT ¢ cuitoi F
= 1 mH. Haiitu cuy Toka | B mpoBogax

Karymka coctout u3 N = 75 BUTKOB 1 umeeT conporusieHrne R= 9 OM. MaruuTtHsi
MIOTOK Yepe3 ee MonepeyHoe ceueHue MeHsercs no 3akony @ = kt , rne k= 1,2 mB6/c.
Omnpenenure: a) 3.4.C. HMHAYKIMM, BO3HUKAIONIY0O B 3TOM KOHType; 0) cuiy
MHAYKIIMOHHOTO TOKa; B) 3apsij, KOTOPBIM MIpOTEYeT MO KOHTYpY 3a ImepBbie 9 ¢
WU3MEHEHHUS NOJIS.

DNIeKTpOH, ycKOopeHHbIN HamnpsbkenueM U=200 B, BietaeT B OJHOPOJIHOE€ MAarHUTHOE
nosie ¢ uaaykuuet B=0,7-10-4 Tn nepnenaukynsapHo cuiioBbIM JuHUAM. Halitu panuyc
OKPYXHOCTH, MO KOTOPOW JBMIKETCS 3JIEKTPOH B MAarHUTHOM IIOJi€ W TEPHOJ €ro
BpalllEHUSI.

WnnyktuBHocTh L katymku (6e3 cepaeunuka) pasHa 0,1 MI'H. [1pu kakoii cuie Toka |
sHeprust W marnutHoro nosst pasHa 100 Mx/J{x
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10.

11.

12.

13.

14.

15.

16.

Paccrosinue Mexay AByMsi KOT€pEHTHBIMU UCTOYHUKaMH cBeTa(A=0,5 Mkm) paBHo d=0, 1
MM. Paccrosinue Mexy MHTEpQEepeHIIMOHHBIME TT0JIOCAMU Ha SKpaHe B CPEAHEN YacTu
uHTephepeHIIMOHHON KapTuHBI paBHO Ax=1,0 cm. Onpeaenutb pacCTOSHHE OT
MCTOYHUKOB 10 IKpaHa

[TnockoBbINyKiIask JIMH3a BBIITYKJIOW CTOPOHOHM JIEKUT Ha CTEKJISHHOW IIacTUHKEe. B
OTPaKEHHOM CBETE ¢ JJIMHOU BOJHBEI A = 0,6 MKM HaOmromaercsi mHTEp(epeHINOHHAS
kapTuHa. Cuyuras, 4To paAnychl HHTEPPEPEHIIMOHHBIX KOJIEIl I MHOTO MEHBIIIE pajnyca
KpUBU3HBI JUH3bI R=1,2 M, onpexenuTe: a) TONIMHY CJIOS BO3JyXa TaM, Ii€ BUIHO
nepBoe cBetoe Koibllo HetoToHa, 6) paguyc nepBoro KoJjbla

Mexy IByMs IJIOCKONApaJIJIEIbHBIMU CTEKJISIHHBIMU IJIACTUHKAMM MOJIOXWJIM OYEHb
TOHKYIO IPOBOJIOYKY, PACIHOJOXEHHYIO NapajjielIbHO JIMHUM CONPHUKOCHOBEHUS
IJJACTUHOK M HaxXOJIIYHOCs Ha paccTossHuu L=75 MM oT Hee. B oTpakeHHOM CBeETE C
JUTHHOM BOJHBI A=0,5 MKM Ha BepXHe! IJIaCTUHKE BUIHBI HHTEP()EPEHLIMOHHBIE TTOJIOCHI.
Onpeznenute quaMeTp MOIMEPEYHOTO CEUEHUS TPOBOJIOYKH, €CIIH Ha poTshkeHnd a = 30
MM HaCUMThIBaeTCS m = 16 CBETJIBIX MOJIOC

Ha mens mupunoit a = 0,05 MM najaet HOpMaJIbHO MOHOXPOMAaTHYECKHM CBET € AJTMHOM
BOJIHBI A = 0,6 MKM. OnpeIenuTh yroi (¢ MeX,ly IepBOHAYaIbHBIM HAIIPaBJICHUEM ITy4Ka
CBETa U HAIlpaBJIEHHUEM Ha YETBEPTYIO TEMHYIO TU(PAKIIHOHHYIO TOJIO0CY
JudpaxknuoHHas peuieTka ycTaHoBIeHa Ha paccTosHuu 80 cM oT akpaHa. Ha pemerky
nazaeT MOHOXPOMAaTHYECKUH cBeT ¢ JUIMHOU BosiHbI 0,65 MxM. Ha skpane paccrosHue
MEXJy MaKCMMyMaM{ MNEpBOrO W BTOPOro mopsiika paBHO 5,2 cM. CKOJBKO BCEro
MaKCUMYMOB 00pa3yeT 3Ta Iu(ppaKkMOHHAs pereTKa?

Kakyro TtpyOky c pactBopom caxapa (C-{) HEOOXOIMMO IOCTaBUTh MEXIY IBYMs
CKPEIEHHBIMU NOJISIPU3aTOPaMHU, YTOOBI MHTEHCUBHOCTD CBETA, BHIILIEAIIETO U3 BTOPOTO
noJisipu3aTopa OKaszajach B 3 pa3a MeEHbIIE HWHTEHCHUBHOCTH €CTECTBEHHOI'O CBETa,
MAJAIOIIEro Ha MepBblil noisisipu3arop? CuMTaTh, YTO YAEIBHOE BPAILLEHUE pacTBOpa
paBHO 6,23 rpan/(% -m), TpyOka mormomiaer 15% mpoxomsmiero depes Hee CBETa,
MOJIIPU3aTOPBI TPO3PaYHbI

Omnpenenutb, BO CKOJIBKO pa3 YMEHBIIUTCS MHTEHCUBHOCTh CBETA, MPOIIEAIIErO Yepes
JIBa MTOJISIPU3aTOPa, PaCOI0KEHHBIE TAK, YTO YT0JI MEKIY MX IIaBHBIM IIJIOCKOCTSIMU 0L =
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60°, a B KaXXJI0M U3 MOJIAPU3ATOPOB TepsieTcss 8% MHTEHCUBHOCTU MAJAIOIIET0 HA HETO
cBeTa

IIpumepHBbIH NepedyeHb NPAKTHYECKHUX 3a1aHui 1J14 3a4eTa (3 cemecTp)

1.

o

UYepnoe temno Harpenu ot temneparypsl 600K qo 2400K. Bo ckosnbko pa3 yBeaudmiach
oO1ras TerioBas YHeprus, u3nydaeMas tenoM? Ha ckonbko U3MEHWIach JUIMHA BOJIHBI,
COOTBETCTBYIOILIass MAaKCHUMyMy OJHEpPrud M3JIy4Y€HHS U CHEKTPaJbHBIM COCTaB
U3IIy4eHUs?

Onpenenuth HaUMEHBIIMK  33JCPKUBAIOIINI  MMOTEHIIMAN, HEOOXOMUMBIN NS
MPEKPALIECHUS SMUCCUU C TTOBEPXHOCTU (DOTOKATO/A, €CIIM OH OCBELIACTCS U3TYyUCHHEM
c ymHOM BosiHbl 0,4 MKM, a KpacHas TpaHuIa AJi MaTepuaiia katoja pasHa 0,67 Mkm
doton ¢ 3Heprueii 1 MaB paccesiics Ha cBOOOIHOM MTOKOMBIIIEMCS AJICKTpoHe. HaiiTu
KMHETUYECKYI0O DHEPIUI0 3JIEKTPOHA OTJAdyM, €CIM B PE3yjbTaTe paccesHUs AJIMHA
BOJIHBI ()OTOHA M3MEHMIAch Ha 25%

[Ipy nBUKEHMM 4YaCTUIBI BIOJIb OCHU X CKOPOCTH €€ MOXKET OBbITh ONpEeIesieHa C

TOYHOCThIO (ommOKoi) 10 1 cm/c. Hailtu HeomnpeneaeHHOCTh KOOPJIMHATHI, €CIH

yacTULeH sBisieTcs: 1) anekTpoH, 2) qpodbunka maccoii 0,1r

CoOcTBeHHass (yHKIMS, OMMCHIBAIOIAS COCTOSHUE MHKPOYACTHIBI B OECKOHEYHO
Wn(x):Csin@x

riyOOKOH MOTEHIMANbHON siMe HMIMPHHON {, UMeeT BHUI I . Ucnone3ys

YCIIOBUSI HOPMUPOBKH, ONPEIENIUTh MOCTOSHHYIO C.

BbruucnuTh paanychl NepBBIX TPEX OPOUT MEKTPOHA B aTOME BOJIOPOJIA

HaiiTi Han6ob111y10 1 HAMMEHBIITYIO JUIMHBI BOJIH cepuu [laieHa B criekTpe U3ny4eHus

BOAOpOaA. CpaBHI/ITL MOJIYYCHHBIC 3HAYCHHUA C JJIMHAMU BOJIH BUAUMOTI'O U3JTYyYCHUA
192

[TepBonauanibHast Macca U30Tona UpuAUss '/~ paBHa M =5 T, mepuo noiaypacnazaa 75
cyrok. Ormpenenute, CKOJIbKO fJep pacmanercs 3a 1 CekyHAy B 3TOM IIperapare.
CKOJIbKO aTOMOB 3TOro mpemnapara ocraHercs uepe3 30 CyTOK M BO CKOJIBKO pa3
W3MEHUTCSl aKTUBHOCTH MperapaTa 3a 3TO BpeMmsi?

B ueHTpe conHIa nmpoTeKaeT TepMOsiIepHas peakius CHHTe3a Ieius U3 BOAOpoja, B
KOTOPOW M3 YETBIPEX MPOTOHOB 00pazyeTcs sIpo He’ u nBa MMO3UTPOHA. 3AMUIIUTE ITY
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peaknuro. Kakue erie yacTuiibl o00pa3yroTcs B Heit?

10. Kakoe xommuecto U™ «BBITOPAET» 3a TOJl B SJACPHOM PEAKTOPE C AIIEKTPUUECKOU
MourHocThio 1 I'BT u x.m.a. 38%? Cuutarh, 4TO pacnaj saep ypaHa Mmoja JIeUCTBUEM
TETUIOBBIX HEUTPOHOB MPUBOAUT K 00Pa30BAHUIO N30TONOB KCeHOHA-141, cTpoHIms-92
U TpeX BTOPHUYHBIX HEHTPOHOB.

Bnanets

HaBBIKAMU peIICHUS] PU3NIECKUX 3a]a4;
HaBBbIKaMU pabOThI C LIMPOKUM KPYroM
¢buznueckux npudOpoB U 000PyIOBaAHUS;
HaBBbIKAMU aHaJIM3a TEOPUH NPH PELLICHUU
MHXEHEPHBIX 3ajiay;

HaBBIKAMU M METOJUKAMH 0000LICHUS
pe3yJIbTaTOB AKCIIEPUMEHTAIIBHOMN
JESATEIIBHOCTH;

crocob6aMu OI[EHUBAHUS 3HAUUMOCTH U
IIPAKTUYECKON IPUTOTHOCTH MOJyUYEHHBIX
pe3yJIbTaToB;

OCHOBHBIMHM METOJIaMH (PU3MUYECKUX

MCCJIeI0BaHMM B Tpo(eccoHambHOM 00IacTH;

METOJIJaMH MPOBEACHUS (PU3UIECKIX
W3MEPEHUI, pacueTa BEJIMYNH, aHaIu3a
MOJYyYEHHBIX JaHHBIX;

HaBBbIKaMH TUIAHUPOBAHHUS
HCCIIEIOBATENIBCKOrO Mpoliecca ¢
HCTIOJIb30BAaHUEM COBPEMEHHBIX
00pa3oBaTeNbHBIX U HHPOPMAIIMOHHBIX
TEXHOJIOTHH

OCHOBHBIMU OLIEHOYHBIMH CPEJICTBAMU INIAHUPYEMBIX PE3yJIbTaTOB 00YUEHHS JaHHOTO pa3zena
ciyxar JabopaTtopHble padOThl U MHAUBUAYAIbHbIEC 33/1aHUS KaXKJOTO CEMECTpa.

[Tpu npoBeneHNU NPOMEKYTOUHON aTTECTALUU IIPETIOAaBaTeb UMEET IIPaBo 3a/1aBaTh
JIOTIOTHUTEIIbHBIE BOMPOCHI CO CCHUTKOM Ha OTYETHI 10 JlabopaTopHbIM padotam u NJ13.

IIpumepHBbI epeyeHb BONPOCOB M 3aJ1aHMi 110 JJadopaTopHbIM padoram (1 cemecTp)

Ne 1 «llIpumenenue 3aK0OH06 COXPAHEHUA ONA ONPedeNeHUss CKOPOCHU NONIema nyiu

1. TlpuBeaute nmpuMepsl CUJl, JAIOLUIMX pa3Hble BUJbI MOTEHIMATbHON sHeprun. Kakue n3 Hux
IPUCYTCTBYIOT B JaHHOHM pabore? M300pa3ure cxemy SKCIEPUMEHTAIbHOM YCTAaHOBKH M
YKa)KUTE Ha HEW CHUJIBI, ICHCTBYIOIIME HA BCE TEJIa, BXOJIAIINE B CUCTEMY, B KaX/Iblii MOMEHT
BpPEMEHHU.

2. Kakue BenmMuyMHBI HMENNW KUHETHYEeCKas W  IOTEHLUUAIbHAs DSHEPrHs CUCTEMBI
«IyAS+MasSTHHK» B pa3idnyHble MOMEHTHl onbita? IlpeacraBpTe cxemy HW3MEHEHHUs
KUHETHUYECKOW U MOTEHLUAIBHOW YHEPTUU CHUCTEMBI.

3. Jlng KxakuX MOMEHTOB BPEMEHH B JIaHHOM OKCIIEPHUMEHTE MOXHO IPHMEHSTh 3aKOH
COXpaHEHMsI MEXaHUYECKOM SHepIruH, a Uil KakUX Helb3s U nmouemy? Cxema.

4. ]JInsi KakhuX MOMEHTOB BpPEMEHHM B IaHHOM OJKCIIEPUMEHTE MOXKHO TPUMEHSATH 3aKOH
COXpaHEeHMs UMITYJbCa, a Ul KaKUX Helb3s U mouemy? Cxema

5. Hcnonb3yst 3aKOHBI COXpaHEHHsI TIOTy4InTe (HOPMYITy TS pacdyera CKOPOCTH IOJIeTa MyJU B
JTaHHOM paboTe.

6. Kak mpousBoautcsi 00pabOTKa SKCIIEPHUMEHTANBHBIX JJAaHHBIX B JaHHOW pabote. Kaxk
OlpeneNnsercss JOBEPUTENIbHBIM MHTEpBal CKOPOCTH M CpEelHsAs KBaJpaTuieckas
MOTPEITHOCTh OTKJIOHEHUSI MassTHUKA?

Ne 14 «Onpeoenenue nokazamensa aouadamut memooom Knemana u /lezopma»

1. OObscHUTE X0 KCIEPUMEHTA U PE3yIbTaThl pacyeTa.
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2. HazoBute nmpomecchl, MPOUCXOISIIIE C Ta30M, B X0/I¢ SKCIIEPUMEHTa U M300pasuTe ux

rpadu4ecKy.

3anummTe ypaBHEHHUS TSI BEIBO/IA (POPMYJIBI IIOKA3aTeNst aanadaThl.

4. TlponeMoOHCTpUpPYHTE BO3MOXKHOCTh IpuMeHeHus cpensl Microsoft Excel (wnu apyroit
cpenbl) Uit 00pabOTKH SKCIIEPUMEHTAIBHBIX JTaHHBIX.

5. Kak B 1aHHO# pab0Te MUHUMH3HPYETCS MOTPEUIHOCTh KCIIEPUMECHTAIBHBIX JTaHHBIX ?

w

IIpumepHbIii IepeyeHb BONPOCOB U 3a/1aHMI 110 J1a00paTOpPHBIM padoTaM (2 ceMmecTp)
Ne 24 «Pacuwupenue npedena usmepeHus amnepmempa nOCMoaHH020 MOKa»

1.

2.

KakoB mpuHIMI AEHCTBUS AIEKTPOUIMEPHUTEIBHBIX MPUOOPOB MAarHUTOIIEKTPUUECKOTO U
AJIEKTPOMArHUTHOTO THUIIA, IPUMEHSIEMBI B JTaHHOU paboTe?

UTto Ha3bpIBalOT TOKOM IIOJIHOTO OTKJIOHEHHS W HANPSKEHUEM TOJHOTO OTKJIOHECHHS
AIIEKTPOU3MEPHUTETHHOTO pudopa?

Kakum 00pazoM BKIIIOUAIOT aMIIEPMETP U BOJIBTMETP B DJIEKTPUUECKYIO ST JJISI U3MEPECHUS
Toka u HanpsbkeHusa? I[lpomeMOHCTpUpYHTE HaBBIKM BKIIOUEHHUS 3TUX MPHOOPOB B
AIEKTPUYECKYIO IIETb.

UYro takoe myHT? [l yero u kak oH ucnoisb3yercs? [IponeMoHCTpupyiTE HCIOIB30BaHUE
IIyHTA.

Uro Takoe no0aBouHOEe compoTuBieHue? J[ns dYero M Kak OHO HCIOJNb3yeTcs?
[IponemMoHCTpUpyHTE UCTIOIB30BaHNE JOOABOYHOTO COMPOTUBIICHUS.

[TpomeMoHCTpUpPYHTE BO3MOKHOCTH TpuMeHeHus cpeapl Microsoft Excel (wmu apyroit
cpenpl) aiist 00pabOTKH AKCTIEPUMEHTAIBHBIX JTAHHBIX.

Kak B nanHo# paboTe MUHUMH3UPYETCS MOTPEIIHOCTh IKCIIEPUMEHTAIBHBIX JTaHHBIX?

Ne 34 «Onpedenenue Onunvl c6emoeoi GONAHBL U XAPAKMEPUCMUK OUPPAKUUOHHOU
peuwiemkuy

1.

2.

KakoBel mapaMeTpbl M XapaKTEPUCTHKH IU(PPAKIMOHHON pelleTKH, NPUMEHSIeMO B
SKCIIepUMEHTE?

[Tonyuure ¢opmyny uis oOmpeAereHUs JUIMHBI CBETOBOM BOJHBI NpU AUDpakiuu Ha
JU(GPaKIIMOHHON penieTke.
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3. KakoBo npaktuueckoe npuMeHeHne TupakIMOHHbBIX PEIIeTOK?
4. Kak B maHHOH paboTe MUHUMHU3HPYETCS MOTPEUTHOCTh SKCIIEPUMEHTATBHBIX JaHHBIX ?

IIpumepHbIii IepeyeHb BONPOCOB U 3a/1aHMi 110 J1a0opaTopHbIM padoraM (3 cemecTp)

Ne 42 «Onpedenenue 2naeHvix KE6AHMOBLIX HUCEN 6030YHCOCHHBIX COCHMOAHUIL AMOMA
6000po0a»

1. TloscHuTe ycTpOHCTBO M MPUHLUI pabOTHI CIEKTPOCKOIIA, UCIIOJIb3YEMOI0 B JaHHOM paboTe
2. Tlomyunte QopMmyiny [UIsi ONpENeNWHUS TJIABHBIX KBAaHTOBBIX 4YHCET BO30YKICHHBIX
COCTOSIHUHM aToMa BOJIOpO/ia M IPYTUX BOAOPOAONOJO0HBIX aTOMOB

Yro Ha3bIBaeTCs IpaJynpoOBOYHBIM I'paukom?

[IpoaeMoHCTpUpYHTE BO3MOXKHOCTH HpuMeHeHus cpeabl Microsoft Excel (wmm mpyroit
cpenbl) aist 00pabOTKU HKCIIEPUMEHTAIBHBIX JTAHHBIX

Ne 51 «H3yuenue 3akonomepnocmeii a-pacnaoa»

Yro Takoe akTUBHOCTh PaJAMOAKTUBHOIO JIEMEHTA, €€ BBIUMCICHUE U €IMHUIIBI U3MEPEHMUSL.

B yem cocrout 3akoH I'elirepa - Herrosa?

Kak o1eHuTh SHEPTHUIO O - YACTHIIbI?

YcTpolcTBO M IpUHIHKI paboThI cueTunka I eiirepa-Mromnepa.

[TpoxeMoHCTpUPYHTE BO3MOXHOCTh TpuUMeHeHus cpeasl Microsoft Excel (wimm mpyroit
cpezbl) Ui 00pabOTKM HKCIEPUMEHTATIbHBIX JAHHBIX
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0) [lopsinok npoBeIeHUsI MPOMEKYTOUHOI aTTeCTAIMU, TOKA3aTeJN U KPUTEPUH
OlleHUBAHMS:

[TpomexxyTouHast arTecTanus Mo AUCHUTUIHHE «DU3HKay) BKIIOYAET TEOPETUICCKHIE BOIIPOCHI,
MO3BOJIAIOIINE OLICHUTh YPOBEHb YCBOCHHSI 00YJArOIIMMHUCS 3HAHUM, U MPAKTUYECKUE 3aJaHus,
BBISBJISIFOIINE CTENICHh CPOPMUPOBAHHOCTH YMEHUH U BIIQJACHUIA, TIPOBOJUTCS B OopME IK3aMeHa
(1 xkypc, 3UMHSISI ¥ JIETHSS CECCUM) U 3aueTa (2 Kypc, 3UMHSISI CECCHs).

JK3aMeH — YCTHBIH, Ki1accuueckuil. B kaxaom Ooumiere 2 TeopeTuueckux Borpoca u 1 3aiayva.
Jns nonydenus oueHkH «OTINYHO» UITH «XO0POILI0» 00s3aTeIbHO MPABUIIBHOE PEIICHUE 3a/auu.
Kputepun BbICcTaBJIeHUsI IK3AMEHAIMOHHOI OLIEHKH:

— Ha OLEHKY «OTJMYHO» — 00y4aIOLIUIICs T0JKEH MOKa3aTh BBICOKUN YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMITETEHITUH, BCECTOPOHHEE, CUCTEMATHYECKOE U TITyOOKOE 3HAHUE
yueOHOro Marepuana, CBOOOIHO BBIIOJIHATH IPAKTHUECKUE 33aJaHUs, CBOOOTHO ONIEPUPOBATH
3HAHUSIMH, YMCHHUSIMH, IPUMCHSTh UX B CHTYAIIHSIX MTOBBIIIEHHON CIIOHOCTH; O0y4JarOTHIICs
JOJIKEeH 00J1a7aTh 3HAHUSIMU HE TOJIFKO Ha YPOBHE BOCIIPOU3BEACHHS U O0BSICHEHUS
uH(OpPMAIIMU, HO ¥ MHTEIUICKTYIbHBIMU HaBBIKAMH PEIICHUS TPOOJIeM U 337124, HAX 0K ICHUS
YHHUKAJIbHBIX OTBETOB K MpoOIeMaM, OIICHKH U BBIHECEHUS! KPUTHUECKUX CYKICHUN;

— Ha OIICHKY «XOPOI0» — 00YyJaroIIUICs JOJKEH MTOKa3aTh CPEIHUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIE 3HAHUSI, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIIbHBIC OINOKH, HETOYHOCTH, 3aTPYAHCHHUS IIPH aHAJTUTHYECKUX OTIEPaIUsX, IEPEHOCE
3HAaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHHIC CUTYAIIHH;

— Ha OIEHKY «y/J0BJETBOPUTEIbHO» — CTYACHT JOJDKCH ITOKA3aTh MMOPOTOBBINA YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIUH, TO €CTh OH JIOJKEH UMETh 3HaHUS HA YPOBHE
BOCTIPOM3BEICHUS 1 OOBSICHEHUS WH(OPMAIIUU, HHTEIUICKTYAIbHBIC HABBIKHM PEIICHUS ITPOCTHIX
3a]1a4; B X0J1¢ KOHTPOJIbHBIX MEPOIPHUATHI JOMYCKAIOTCS OMUOKH, IPOSBISIETCS OTCYTCTBUE
OTJICTBHBIX 3HAHHI, YMCHHI, HABBIKOB, 00YJAIOIINNCS UCTIBITHIBACT 3HAYNTEIIBHBIC 3aTPYTHCHUS
P ONIEPUPOBAHUU 3HAHUSAMHU U YMEHUSMU MIPU UX TMIEPEHOCE HA HOBBIE CUTYAIIHH.

— Ha OIEHKY «HEY/I0BJIETBOPUTEIBLHO» — PE3yIbTaT O0YUCHHSI HE JJOCTUTHYT, KOMITETCHITUHU HE
c(hOpMHUPOBaHBI, CTYJICHT HE MOXKET IMOKa3aTh 3HAHUS HA YPOBHE BOCTIPOU3BEACHHUSI U OOBSICHEHUS
uH(pOpMAIINU, HE MOXKET MTOKA3aTh MHTEIUICKTYaIbHbIC HABBIKU PEIICHHSI MPOCTHIX 33]1a4.

3ader oOyuaroluecs Moay4yaroT B pe3yIbTaTe BHIOTHEHHS BCEX BUOB padoT,
MPETyCMOTPEHHBIX Ha 2 Kypce N3YUCHHS TAaHHOW TUCITUTUINHBI U cOOeCeI0BaHUS 110 BOIPOCAM U
3a/IaHUsIM COTJIACHO TMEPEYHIO BOIPOCOB U MPAKTUYECKUX 3a/IaHUH K 3a4eTy.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS 3a4eTa:

- Ha OLICHKY «3a4T€H0» 00yUYaloIuiicsi JEMOHCTPUPYET YPOBEHb, HE HIKE TOPOTOBOTO,
c(hOpPMUPOBAHHOCTH KOMITETEHITHI: B X0/I€ KOHTPOJIBHBIX MEPOTIPUATHH MOTYT JOMYCKATHCS
OIIMOKHU, MOXKET MPOSBISATHCS OTCYTCTBUE OTACIbHBIX 3HAHUH, YMEHHI, HABBIKOB, 00y4YaIOLTUIiCs
MOTYT UCIIBITBIBACT 3HAYNTEIIbHBIC 3aTPYHCHUS TIPH OTICPUPOBAHUN 3HAHUSAMHU U YMEHUSIMU TTPU
WX MEePEeHOCe Ha HOBBIE CUTYAIIHH.

- Ha OIICHKY «HE 3a4TCHO» 00yJYaIONIUICS He MOXKET MTOKa3aTh 3HAHUS Ha TIOPOTOBOM YPOBHE
c(hOpMHUPOBAHHOCTH KOMIIETEHITUH, T.€. 00yJaroIIniics He TTOKa3bIBaeT 3HAHHE OCHOBHOTO
MaTtepuaia B 00bemMe, He0OX0MMOM JIsl TIPEICTOSIIEH MpodhecCHOHaTBHOM NI TeIbHOCTH; HE
CIOCOOEH apryMEHTHPOBAHHO U TMOCIEI0BATENIbHO U3JIaraTh, I0MycKaeT rpyObie OMMOKY B
OTBETAax; HE MOXET IMOKa3aTh HHTEIUICKTYaJIbHbIC HABBIKH PEIICHUS IPOCTHIX 3a/1a4. HE
MOJTBEPKIAET OCBOCHHE KOMIIETEHIUH, MPETYCMOTPEHHBIX MPOTPAMMOM.



