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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapelr DOu3uku

[Ipotokom ot 20 r. Ne

3aB. kadenpoii M.E.XpKmec

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

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.B.XpKmec

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2026 - 2027
y4eOHOM rofy Ha 3aceqanuu Kadeapelr DOHU3UKU

[Iporokomn ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

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

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

[Tony4yeHune CTyAeHTaMH OCHOBOIOJATAIOMIMX IPEICTaBICHUH O (yHIaMEHTAILHOM
CTpOCHMM MaTepuh U (U3NYECKUX NPUHLHUIAX, JIeKAIMX B OCHOBE COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTWHBI MHpa; (QOPMHUPOBAHHUE Yy CTYJCHTOB COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O0 MHPOBO33PEHHUSI; Pa3BUTHE HAyYHOTO MBILIUICHUS W paclldpeHHe
HAYYHO-TEXHMYECKOTO Kpyro3opa;, OBJQJICHUE OCHOBHBIMH (U3NYECKHMMHU KaTErOpHUSMHU,
HNOHATUSMH M (yHIaMEHTAIbHBIMU (PU3MUECKUMU 3aKOHAMH; MOJIyYE€HUE MPEACTaBICHUN O
(byHIaMEHTATBHBIX KOHIETILUAX COBPEMEHHOTO €CTECTBO3HAHUS KaK pe3yIbTaTa HCTOPUIECKOTO
mpolecca; OBJAJCHHE MPUEMaMH M METOAaMH PEIICHHS KOHKPETHBIX 3ajad U3 Pa3IudHbIX
oOmacteil (M3MKU, YMEHHUS BBIICTUTh KOHKPETHOE (PU3MUECKOe COAep)KaHUE B MPHKIATHBIX
3ajavyax Oyaymed nmpodeccHOHANbHON NesSTeNbHOCTH;, (OPMHpPOBAHUE HABBIKOB MPOBEACHUS
(U3UUECKOT0 SKCIEPHUMEHTa, TIO3BOJIIIONIMX WM BIOCIEACTBHM OBJIAZECTh KOMIUIEKCOM
koMrieTeHui, mnpeaycMorpeHHbix PI'OC BO mno wampaiaenuto mnoxarotoBku 19.03.03
«[IDOIVKTHI TUTAHUS ’KUBOTHOTO ITDOUCXOKICHUS

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Hucnummaa Ousrka BXOJUT B 0053aTENNbYI0 YacTh y4eOHOTO TUTaHa 00pa3oBaTeIbHOM
MIPOrpaMMBl.

Jnst  w3ydeHus  JIUCHMIUIMHBI  HEOOXOoAuMbl  3HaHUS  (YMEHHWs,  BJIaJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

MaremaTrka

WNudopmaruka

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

AHanuTuyeckas XuMus 1 (GU3MKO-XUMHYECKUE METO bl aHATH3a

[Ipoun3BoCcTBEHHASI-HAYYHO-UCCIIE0BATENIbCKAsl paboTa

be3onacHOCTb KU3HENEATEIBHOCTU

buoxumus

MeTtposiorus ¥ CTaHIapTU3ALMS

[IpoekTHas AesTENbHOCTD

DUBNKO-XUMUUYECKHE U OMOXMMHUYECKHE OCHOBBI POU3BOJICTBA Msica

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynpraTe OCBOEHMSI JUCHMIUIMHBI (MOayis) «Dusuka» o0ydaromuiics TOJKeH
001agaTh CIeAyIOIUMU KOMIETEHIUSMMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-2 CriocoGeH mpuMeHSTh OCHOBHBIE 3aKOHBI M1 METO/IbI UCCIIEIOBAaHUN €CTECTBEHHBIX HAYK
JUIS pelieHus 3a1a4 NpodhecCUOHATIbHON 1eTeIbHOCTH

OIlK-2.1 OcymecTBiser pacyeTbl, AaHAIU3UPYET IOJIYYEHHBIE pE3ynbTaThl U
COCTABJISIET 3AKJIOUYEHHE 110 IPOBEJCHHBIM aHAJIW3aM, HCIBITAaHUSAM U
HCCIIENOBAHNUAM

OIIK-2.2 CucreMaTHU3UpyeT Pe3yIbTaThl HAYYHBIX UCCIICJOBAHUN

OIlK-2.3 Hcnone3yeT ecTecTBEHHOHAYYHBbIE 3HAHMS Ui PELICHHsS BOIPOCOB B

npohecCHOHATLHOMN IeSITEIHLHOCTH




4. CTpyKTypa, 00b€M U colepKaHNe TUCHUIINHBI (MOLYJI5)
OO0miast Tpy10€MKOCTh JUCHUIUIMHBI COCTaBIsieT 4 3adyeTHbIX enuuull 144 akaza. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 76,1 akas. 4acoB:
— ayauTOpHas — 2 aKaJ. 4acos;
— BHeaynutopHas — 4,1 aka. yacos;

— caMmocTosTeabHas paboTta — 32,2 akaj. 4acoB;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— MOJIrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

®dopma aTTecTaluu - SK3aMEH

AynutopHast g
o | KoHTaKTHas pabora E E DopMa TeKyLEero
Pasnen/ Tema % (B axaz. acax) E [ Bux . KOHTpOJIA Kox
R —— : g O |caMOCTOATENBHOH | yereBaeMOCTH 1 KOMITETEHIIHN
@) g £ paboThl MPOMEXYTOYHOM
Tlex. mab. | mpaKT. z aTTeCTalHH
3aH. 3aH. | QO &
1. ®usnveckne OCHOBBI MEXaHUKH
MIOJrOTOBKA K
NPaKTUYECKOMY
3aHSTHIO;
BBITTOJTHEHUE
MPAKTHIECKUX
11 Kunemaruka padot (MA3); fpoBepia
WHIUBUAAYaTbHBIX
MOCTYNaTEeILHOTO u 1,5 1 1 | camocrosTensHOE sazau:
o ;
BpAIIATENbHOTO JIBIKCHHUS U3yUYeHHE y‘iG?HOI/I commmap No 1;
W HAy4YHOH
JIUTEPATyPhl B TOM
qucie
NEKTPOHHBIX
pecypcos.
2 MOJrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MIPaKTHYECKOMY
3aHATHIO; NpoBepKa
BBITIOJTHEHNE MHIVBHIYaTbHBIX
1.2 Jnnamuka MPaKTHUECKUX 3aJ1a4;
MOCTYNaTEeILHOTO 51 1,5 1 1 pabot (M13); 3amuTa
BpaIIAaTEIbHOTO JIBHKCHHS CaMoCTOsITeNIbHOE |  JTabOpaTOPHBIX
n3y4eHue yueOHou pabot Ne 4;
U Hay4yHOH cemunap Ne 2;
JIUTEPATyPHI B TOM
qucie
JNMEKTPOHHBIX
pecypcos.




MIOJITOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
IIPaKTHIECKOMY
3aHATHIO; poBepKa
BBIIIOJTHEHNE WHIUBUAYaJIBHBIX
1.3 3akoHBI COXpaHEHHUS B HpaKTquCKm_( sanat,
MOXAHHKE 1/11 pabot (MA3); salmuTa
CaMoCTOsITeNbHOE |  1abopaTopHOi
u3ydeHue yueOHoii|  pabotsl Ne 1;
U Hay4yHOU cemuHap Ne 3;
JIUTEPATyPHI B TOM
qHcIe
3JIEKTPOHHBIX
pecypcos.
MIOJTOTOBKA K
1a00paTOpHOMY,
CEMUHApCKOMY U
NPaKTUYECKOMY
3aHSTHIO; IIpoBepKa
BBITTOJTHEHUE WHMBUAYaTbHBIX
14 MexaHIecKie MPAKTHIECKUX 3aad;
KoJieOaHUs ¥ BOJTHBI 1 pagor (MJ13); saiura
CaMoOCTOsITeNbHOE |  TabOPaTOPHBIX
u3ydeHue yueOHoif| pabor Ne 5, 7
U Hay4HOH cemunap Ne 4;
JIUTEPATyPHI B TOM
qUCIIe
NIEKTPOHHBIX
pecypcos.
MOJrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MIPaKTHYECKOMY IpoBepKa
3aHATHIO; WHIUBUAAYaTbHBIX
BBITIOJTHEHNE 3ajad;
MPAaKTUYECKUX OTYET 0
1.5 PenstuBucrckas
MeXAHIKA 1 pa6ot (M3); BBITIONHEHUH
CaMOCTOSITENBHOE BUPTYaJbHOM
n3ydeHue yueOHo#| srabopaTopHBIX
U Hay4yHOH pabotst Ne 1;
muTepaTypsl B Tom| cemuHap Ne 5;
quCIIe
NEKTPOHHBIX
pecypcos.
HWroro no pazaeny 2 51N

2. Crarucruueckas (¢usuka

u

TCPMOJUHAMHUKa




2.1
MOJIeKyJ'IprHO-KI/IHeTI/I‘{eCKaSI
TCOPHA NACAIBHBIX I'a30B

u3ydeHue yueOHoi

MOJIrOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U

[PaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHUE
NPaKTHYCCKHUX
pabot (MA3);
CaMOCTOSITEIBHOE

Y HAYIHOH
JIUTEPATyPHl B TOM
qHcIe

3JIEKTPOHHBIX

pecypcoB.

WHIANBUAYAJIbHBIX

IpoBepKa

3a71ad4;
3amuTa

nabopatopHon
pabotsr Ne 11;
cemuHap Ne 6;

2.2 OCHOBBI TEpPMOJIUHAMUKH | 2

1/11

IIOJTOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
HPaKTHYECKOMY
3aHSTHIO;
BBITIOJIHCHUE
MPAKTHIECKUX
padot (M13);
CaMOCTOSTENBHOE
U3y4YCHHE YUeOHOM
U Hay4HOH
JIUTEPATyPHI B TOM
qucie
NIEKTPOHHBIX

pecypcos.

poBepKa
WHUBUAYaJIbHBIX
3a/1a4;
3amuTa
nabopatopHon
paboter Ne 14;
cemuHap Ne 7;

2.3 DnemeHThl (PU3NUECKOM
KAHETHKA

MOATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
MPaKTHYECKOMY
3aHATHUIO;
BBITIOJTHEHUE
MPAKTHIECKUX
padot (M3);
CaMOCTOSITEBHOE

U Hay4yHOH

YUCJC
QJICKTPOHHBIX

pecypcoB.

u3y4eHue yueOHou

JUTEPATYPHl B TOM

HpOBEpKa
MHANBUYaTbHBIX
3aj1au;

Wroro no pazneny

2/11

3. 9H6KTpI/I‘IeCTBO U Mara€Tusm




31 DNeKTPOCTaTHYECKOE
HoJIe B BAKyyMe U B BEIIECTBE

HOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
IIPaKTHYECKOMY
3aHATHIO;
BBIIIOJTHEHNE
MPAKTHIECKUX
pabot (MA3);
CaMOCTOSITENEHOE
u3ydeHue yueOHoi
Y HAYIHOH
JIMTEPATypHI B TOM
qHcIe
JNIEKTPOHHBIX

pecypcoB.

WHIANBUAYAJIbHBIX

IpoBepKa

3a/1a4;
3amuTa

nabopatopHon
pabotsr Ne 21;
cemuHap Ne 8;

3.2 TocTosHABII
JIEKTPUYECKUHN TOK

05 |05

MOATOTOBKA K
1a00paTOpPHOMY,
CEMUHAPCKOMY U
IPaKTUYECKOMY
3aHATUIO;
BBIIIOJIHCHUE
PaKTHIECKUX
pador (MA3);
CaMOCTOSITENbHOE
u3ydeHue yueOHoil
U Hay4HOH
JUTEPATyPHI B TOM
qucie
JIEKTPOHHBIX

pecypcos.

[pOBepKa
WHMBUAYaTbHBIX
3aj1au;
3aImTa
nabopatopHon
pabotbr Ne 24;
cemuHap Ne 9;

3.3 MarauroctaTHuecKkoe
T0JIe B BAKYyMe€ U B BEIECTBE

HOATOTOBKA K
CEMHHApCKOMY U
IPaKTUYECKOMY
3aHATHIO;
BBIIIOJIHCHUE
MIPAKTUYECKUX
padot (MA3);
CaMOCTOSITEIbHOE
u3ydeHue yueOHoil
Y Hay4HOU
JIUTEPaTyphbl B TOM
qHcie
IEKTPOHHBIX

pecypcoB.

MpoBepKa
I/IH)J,I/IBI/I)J,yaJ'IbeIX
3a71ad4;
cemuHap Ne 10;

WUHTYKIIHS.
DNeKTpOMarHUTHbIE
KoJieOaHusl. IlepemennsIit
SJIEKTPUIECKUI TOK

3.4 DneKTpOMarHuTHas

1 1/11

MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U

MPaKTUYECKOMY
3aHATHIO;
BBITTOJTHECHUE

MPAKTHIECKUX

padot (MA3);
CaMOCTOSITEIEHOE
U3yueHHE yueOHOU

Y HAYy9HOH
JIUTEPATyPHI B TOM
qucIe
3JIEKTPOHHBIX

pecypcoB.

poBepKa
WHIMBUIYaJIbHBIX
3ajad;
3aImMTa
11a00paTOPHBIX
pabot Ne 27, 28;
cemuHap Ne 11;




3.5 ONeKTpOMarHUTHBIC
KOJICOAHUS U BOJIHBI

HOJATOTOBKA
IIPAaKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
MPAKTHIECKUX
padot (MA3);
CaMOCTOSITENbHOE
U3y4YeHHE YUeOHOM
U Hay4HOH
JUTEPATyPHI B TOM
qucie
IIEKTPOHHBIX
pecypcoB.

HpOBEpKa
UH/IUBHUYaJIbHBIX
3aj1ay;

Uroro mo pazneny

3,5/11

3,9

4, Orrtuka

4.1 BomHoBas
(unTepdepenuns,
I paKIus, TOTAPU3ALII)

OIITHUKa

15

IIOJTOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U

HPaKTHYECKOMY
3aHSTHIO;
BBITIOJIHCHUE
MPAKTHIECKUX
pabor (MA3);
CaMOCTOSITEEHOE
u3ydeHue yueOHoil
Y Hay4HOU

JIUTEPATypHI B TOM

qucie
JNIEKTPOHHBIX
pecypcos.

npoBepKa
HHIABHIAYaTbHBIX
3a/1a4;
3aIuTa
J1a00PaTOPHBIX
pabot Ne 32, 34,
35;
cemuHap Ne 12;

4.2 KBanToBas OITHKA

4/21

MOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MIPaKTHYECKOMY

3aHATHIO;

BBITIOJTHEHNE

MPAKTHIECKUX

padot (M3);
CaMOCTOSITENbHOE

M3yYeHre yaeOHOU
U Hay4yHOH
JIUTEPATYPHI B TOM
qUCIIe
NEKTPOHHBIX

pecypcoB.

npoBepKa
WHAUBUAYAIbHBIX
3a/1a4;
3aIIMTa
71a00paTOpHOI
paboter Ne 36;
cemuHap Ne 12;

Wroro no pazneny

6/21

4,5

10

5. ®usuka aroma




IOAT0OTOBKA K

nabopaTopHOMY,
CEMHUHAPCKOMY U
IIPaKTHIECKOMY
3aHSTHIO; npoBepKa
BBIIIOJTHEHNE WHIUBUAYaJIBHBIX
MPAKTHIECKUX 3aad;
5.1 ®usuka aroma 2 3 2 1 3,95 | pabor (MO3); 3anmra
CaMOCTOSITEeNbHOE |  JTabOPaTOPHBIX
u3ydcHHUe y4eOHo | pabot Ne 41, 42;
U Hay4yHOU cemuHap Ne 13;
JIUTEPATyPHI B TOM
qHcIe
INEKTPOHHBIX
pecypcos.
Hroro no pasaeny 3 2 1 3,95
6. ®wusumka TBepAOro  Tena.
DJIeMEHTBI KBAHTOBOH (pU3HKH
MIOJTOTOBKA K
nabopaTopHOMY,
CEMHUHApPCKOMY;
BBITIOJTHEHHUE npoBepKa
NPAKTHIECKUX | WHIMBHAYaJIbHBIX
6.1 ®dusuka TBEpHOro TEI]A. pador (MA3); 3a1a4;
DNeMEeHTHI KBaHTOBOM| 2 3 3 1 2 | camocrosTenbHOE 3ammra
(usukn u3ydeHHe yueOHoi| JabopaTopHOi
U Hay4HOH pabots! Ne 44;
JUTEpaTypsl B ToM| cemunHap Ne 14;
qHCIIe
NIEKTPOHHBIX
pecypcos.
HWroro no pazneny 3 3 1 2
7. ®dus3nKa sapa U IEMEHTAPHBIX
YaCTHIL
MOATOTOBKA K
CEMUHApCKOMY U
NPaKTUIECKOMY
3aHSTHIO;
BBIIIOJIHCHHUEC
MPAKTHIECKUX IpoBepKa
7.1 duzuka s Ipa ul o, 3 2 1 135 padot (MA3); WHAWBHUYaJIbHBIX
2JIEMEHTAPHBIX YaCTHI] ' CaMOCTOSTENEHOE 3ajad;
u3ydenue yueOHoil| cemunap Ne 15;
Y Hay4HOU
JIMTCPaTyphbl B TOM
qucie
JJIEKTPOHHBIX
pecypcoB.
Hroro no pazaeny 3 2 1 1,35
Uroro 3a cemectp 36 | 1821 | 18/3U | 32,2 JK3aMeH
Hroro no nuciuiianHe 36 | 1821 | 18/3U | 32,2 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanmu pa3iIMYHBIX BUAOB y4yeOHOUM paboTbl Hambonee 3PPEeKTUBHBIE
pe3yNbTaThl OCBOEHUS JTUCHUILUIMHBI «®Pu3ukay [alT TpaaulMOHHBIE 00pa3oBaTeIbHbIC
TEXHOJIOTHH, VUHTEPAaKTUBHbIE TEXHOJIOTHH, UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE
o0pa3oBaTeibHbIE TEXHOJIOTUH.

Tpaauumonnsie 00pa3oBaTeNbHBIE TEXHOJIOTMH OPHEHTHUPYIOTCS Ha OpraHHU3aluio
00pa3oBaTeNbHOTO  MpoLlecca, MPEANONaralilyl0 MPAMYI0  TPAaHCISAIUIO 3HAHUA  OT
IpenoiaBaTess K CTyACHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTFOCTPATUBHBIX
METOJIOB 00yueHHUst). YueOHas AesITeNbHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBUAX, KaK MPaBUIIO,
PEIPOLYKTUBHBIN XapaKTep.

@opMbl y4eOHBIX 3aHATHI C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WudopmanmonHas Jekuus — [OCIEeNOBAaTEIbHOE H3JIOKEHHE MaTrepuaja B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

Cemunap — Oecezia penojaBaTelis U CTYACHTOB, OOCYXACHHE 3apaHee MOATOTOBIECHHBIX
COOOILEHUH MO KaXJIOMY BONPOCY IUIAHA 3aHATHS C €OUHBIM JUIsl BCEX IIE€PEYHEM
pPEKOMEH1yeMOl 00513aTebHON U IOMOTHUTENBHOMN JTUTEpaTyphl.

[IpakTuueckoe 3aHsTHE, OCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U HABBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

JlabopaTopHas paboTa — opranuzainus yaeOHON pabOThI C pealbHIMH MaT€pUaTbHBIMU U
UH(GOPMALIMOHHBIMU O0OBEKTaMH, HKCIEPUMEHTalbHas paboTa C aHaJIOrOBBIMH MOJEISIMU
peaTBbHBIX 0OBEKTOB.

WHTepakTHBHBIE TEXHOJOTHMM — OpraHu3alvs oOpa3oBaTENbHOIO Ipoliecca, KOTopas
IpeJioiaracT akTHBHOE U HEJIMHEHHOE B3aUMO/IECTBUE BCEX YUACTHUKOB, JTOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO [JJIsi HUX o0Opa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHEIMAIIM3UPOBAHHBIMU  TEXHOJOTUSIMHU  TaKOro  poja  INPUHIUIN  HUHTEPAKTUBHOCTH
MPOCIEKUBAaETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  0Opa3OBaTENbHBIX  TEXHOJOTHUH.
HHTEepaKTUBHOCTD MOAPAa3yMEBAET CYyOBEKT-CyOBEKTHBIE OTHOILIEHHUS B X0JIe 00pa30BaTEIbHOTO
npoliecca U, Kak clieZicTBre, (OpMHpPOBaHUE caMOpa3BUBarolIeiicss HH()OPMaIIMOHHO-PECYPCHOM
CpEeJbL.

@opMbl yueOHBIX 3aHATHH C MCIIOJb30BAaHMEM CIIELUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHI:

Jlekuust «oOpaTHOM CBS3M» — JEKIMSI—IPOBOKAlUs (M3JI0’)KEHHE MaTepHuaja ¢ 3apaHee
3aTUTAHUPOBAHHBIMU OIIMOKAMH ), JICKIUSI-OeCce1a, JIEKIUs-TUCKYCCHSI.

CemuHap-MCKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOsieMbl, BBISIBJICHHME MHEHUH B rpynne (MEeXIpynmoBOH AMajor, JTUCKYCCHSI Kak
CIIOp-/IUAJIor).

NHupopmaninoHHO-KOMMYHHMKAIIMOHHBIE 00pa30BaTEIbHbIE TEXHOJOTUU — OpTaHU3aIHs
0o0pa30BaTeNBHOIO  MpOLECCa, OCHOBAaHHAas Ha  IPUMEHEHUH  CHEIHMaIM3HPOBAHHBIX
IPOrPaMMHBIX CpeJl U TEXHUUECKUX CPEJICTB pabOThI ¢ MH(OpMaLIKEH.

@®opmMbl Y4eOHBIX 3aHATHH C MCHOJIb30BAHUEM HH(POPMAMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHIL:

Jlexuus-Bu3yanusanus. — HW3JI0KEHUE COJEP)KaHUs CONPOBOXKIAETCS Ipe3eHTaluen
(eMoHcCTpalel yueOHbIX MaTepHaoB, MPEJICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMAX, B
T.4. WUTIOCTPATUBHBIX, IPaUIEeCcKUX, ayJH0- U BUIEOMATEPHAIIOB).

[IpakTnueckoe 3aHATHE B (QOpME TMpEe3eHTAMH — TMPEACTABIECHUE PpEe3yJIbTaTOB
MIPOEKTHON WJIM MCCIIEeI0BATEIbCKON JESTENbHOCTH C HCIOIb30BAaHUEM CIEIUAIU3UPOBAHHBIX
IIPOIPaMMHBIX CpEZ.

6 YueOHO-MeTOIHYECKOE 00ecTiedeHe CAMOCTOSITeJIbHOI PadoThl 00y4aIIMXCS
[Ipencrasneno B npuiioxeHuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUIITIMHBI (MOYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. CasenweB, U.B. Kypc obmieit ¢usuku. B 3 1. Tom 1. Mexanuka. MonekynsipHas
¢busuka [DrekTpoHHBIH pecypc]: yuebnoe mocobme / M.B. CaBenbeB. — DICKTPOH. JAaH. —
Canxr-IlerepOypr: Jlanb, 2018. — 436 C. — Pexxum JOCTYyTIa:
https://e.lanbook.com/book/98245. — 3aru. ¢ skpaHa.

2. CasenbeB, 1.B. Kypc obmeit ¢puzuku. B 3 1. Tom 2. DJIEKTPUYECTBO M MarHETH3M.
Bounnubl. Ontuka [DnekTpoHHbIH pecypc] : yueoHoe nmocodue / 1.B. CaBenbeB. — DJIEKTPOH. JaH.
—  Cankr-Ilerep6ypr : Jlamp, 2018, — 500 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/98246. — 3ar. ¢ skpaHa.

3. Cagenbes, U.B. Kypc obmeit ¢pusuku. B 3 1. Tom 3. KBanToBas ontuka. ATomHas
¢usuka. Pusmka TBepmoro Tena. Du3Mka aTOMHOrO sipa M AJIEMEHTApHBIX YaCTHII
[Onexkrponnslii pecypc] @ yuebHoe mocobume / W.B. CaBenmbeB. — DIIEKTpOH. JaH. —
Cankr-Ilerepoypr @ Jlamp, 2018 — 320 c¢. —  Pexum  jgocryna:
https://e.lanbook.com/book/106893. — 3ar1. ¢ 9kpaHa.

4. Poraues H. M. Kypc pusuku [Tekcr] : yueOHoe nocodue / H. M. Poraues. - CII6. u np.
: Jlanp, 2008. - 447 c. : wn., rpad., cxemsl, Taba. - (YueOuuku ans By30B : CrnenuanbHas
JTUTEe-paTypa).

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. Usnues, A.J]. ®usuka [DnaekTpoHHbIH pecype] : yueOHnoe mocooue / A.Jl. UBnues. —
Onek-tpoH. naH. — Cankr-Ilerepoypr : Jlanp, 2009. — 672 c. — Pexum pgocryma:
https://e.lanbook.com/book/163. — 3ari. ¢ 3kpaHa.

2. Koukun 1O. II. YueOubie 3amaun mno ¢usuke [DIeKTpoHHBIA pecypc] @ ydeOHOe
nocobue / 0. I1. Koukun ; MI'TY. - Maruutoropck : MI'TY, 2015. - 1 31eKTpOH. OMNT. JTUCK
(CD-ROM). — MakpooOBeKT

3. Pemenne 3amau mo kypcy obmeit ¢pusuku [Tekcr]: yue6. mocodue / [H.M Poraues,
I'1O. ba-nannuna, N.I1. 3aBepmmnckuii u ap.]; nox pen. H.M. PoraueBa. — 2-e uzn., ucnp. —
CIIG.: Jlans, 2008. — 304 c.: nin. — (YueOHuku a1 By30B. CrieialibHAs JIMTEPATypa)

4. CpaBovHuk 1o (usuke. Popmysibl, Tabnuilel, cxemsl. [Tekcet] : mep. ¢ Hem. / mox pe.
X. llrekepa, mox pea. K. B. CmupnHosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : un., rpad.,
TalII.

B) MeToauyeckue ykasaHus:

1. Mexanuka. MonekynsipHas Qu3uka U TepMOAMHAMMKA [DJIEKTpOHHBIA pecypc] :
naboparop-Hbiii mpaktukyM / E. H. Acramnos, 3. H. boraesa, JI. C. JlookenkoBa u ap. ; MI'TVY. -
Maruu-toropck : MI'TY, 2016. - 1 snektpoH. ont. auck (CD-ROM)

2. Dnektpoctaruka. [locrosuubii Tok. [Tekct] : mabopatopHsiid npaktukym / [M. B.
Beuepkun, E. E. EnuceeBa, C. I'. llleBuenko ; mox pen. M. B. Beuepkuna] ; MI'TY, [kad.
¢u3uku]. - Marauroropcek, 2011. — 60 c.: ui., Tad.

3. Beuepkunr, M. B. DiekTpocTaTrika W TOCTOSHHBIA TOK [DJEKTPOHHBIA pecypc] :
npaktiukyM / MI'TY, Un-T sHepreTuku u aBromatuku, Kad. ¢pusuku. - Marautoropck : MI'TVY,
2012. - 1 snextpown. onr. auck (CD-ROM)

4. DnexkrpoMaruetusM. OnTHKa: 7a00paTOPHBIM MPAKTUKYM MO AMCHUIUIMHE «DU3nKa»
JUIS CTYJIEHTOB Bcex cnenuaibHoctelr /| M.b. Apkynuc [u ap.]. — Marauroropck: 'OY BITO
«MI'TY», 2009. -102 c.

5. du3uka aToma, TBEPAOIO Teja, siApa: UHCTPYKLMS IO BBITOJIHEHHUIO JJAOOPATOPHBIX
paboT no ¢usuke 11 cTYAEHTOB Beex cnenuansHoctel / B.K. benos [u ap.].



— Maruuroropck: 'OY BIIO «MI'TY», 2007. —48 c.

r) [IporpammHoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenmne

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLEH3UU
7Zip cB0OOAHO pactpocTtpansemoe 110 OeCCpPOYHO
Adobe Reader cB000IHO pacnpocrpansiemoe I10 0eCcCcpOUHO
FAR Manager cB0OOAHO pactpocTtpansemoe 110 OeCCpPOYHO
MS Office 2003 |y, 135 o1 17.09.2007 GeccpodHo
Professional

Bbpaysep Yandex |cBoGoaHO pacnpoctpansemoe [10 OECCPOYHO
Bpayzep Mozilla

Firefox cB00OAHO pacrnpoctpansemoe I10 0eccpouHo
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

IIpodeccnonanbubie 0a3bl JAHHBIX U HH(OPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

HazBsanue kypca CchbllIKa

DnexkTpoHHas 0a3a nmepuoanveckux w3manuii East View

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

Hanuonanenas MH(POPMALMOHHO-aHAIUTUYECKAs
cucreMa — Poccuiickuii MHAEKC Hay4HOIO LIUTUPOBAHUS
(PUHII)

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

IMTouckoBas cucrema Akanemust Google (Google Scholar) |URL: https://scholar.google.ru/

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTITHHBI (MOLYJIs1)

MaTepHaano-TeXHqucxoe obecrneueHue JUCITUITIIIMHBI BKIIFOYACT:



Tun u Ha3Banue aynutopuu OCHaICHNE ayTUTOPUN

VYueOHbIC ayAMTOPUU Ui IMPOBEACHUS 3aHATHI JeknuoHHoro Tuma (Ne388, 394)
MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, IEPEauu U MPeICTaBICHIS HHPOPMALIH.

VYyeOHast ayquTOpHs IS IPOBeIeHUs 1abopaTopHBIX padbot: JlabopaTopus « MexaHuku,
MOJIeKYJsipHOW  pm3uku  u  TepmomuHamuku»  (Nel75)  JlaGopatopHble  YCTaHOBKH,
U3MEepUTeNIbHbIe TPUOOPHI AJIs MPOBEACHUS JIa0OPATOPHBIX PaboT:

1. bBanuctuueckue MassTHUKHU.

2. Mastauk OGepOeka.

3. dusnueckuii MasTHUK.

4. Jocka I'anpTOHA.

5. JlaGopaTopHasi yCTaHOBKa JUIS MCCIIEJOBAHUS PaCIpEEICeHUs] TEPMOIICKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JlabopaTtopHas ycTaHOBKa HJisi ONpEICIICHUS TOKa3aTelell amuadbarbl Y METOJIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHMHU B MPOIECCE
muddy3un ra30B Ha MOJIENN TIEpEMEIIUBAHUS IIIAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl TPOBEPKH 3aKOHOB BO3pACTaHMsI SHTPOITUH B IIPOIECCe
TerooOMeHa.

9.YcranoBka mnabopaTopHas i H3Y4YCHHS 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka nabopaTtopHas Mg HCCIEAOBAHUSA TEIMJIOEMKOCTH TBEPJIOTO Teja
"MO-TET-M".

11. YcranoBka nabopaTtopHasi AJis ONpENeTIeHUs YHUBEPCAIbHON Ta30BOM MOCTOSHHOM
"M®-OI'TI-M".

12.Ctenp mabopaTOpHBIiA ra30BbIE MTPOLIECCHI.

13. MepuTenbHbBIi HHCTPYMEHT.

YyeOnass aynutopuss g TpoBeldeHust jabopaTopHbix paboT: JlabGoparopus
«Qnektpudectsa 1 ontuku» (Nel79) JlabopaTopHble YCTaHOBKH, U3MEPHUTENbHbIE TPUOOPHI 1S
IpOBe/IeHUs 1a00paTOPHBIX padoT:

1.JIabopaTopHasi ycTaHOBKA JUIsl HCCIIEJOBAHUS DIIEKTPOCTATUIECKOTO OIS C IIOMOIIBIO
OJIMHAPHOTO 30H/1A.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MUJUTHAMIIEPMETPA.

3. YcraHoBKa 1abopaTopHasi I71sl ONpeIeIeHUs UHAYKTUBHOCTH COJIEHOH/1a 1 MAaTHUTHOM
IPOHHIIAEMOCTH.

4. YcraHoBKa jabopaTopHasi A7 M3y4eHHsl Pe30HaHCa HAIpsDKEHUH M onpeesieHus
WHIYKTHBHOCTH

5. JlaboparopHas ycTaHOBKa Ji MU3y4YEHHs JJIMHBI CBETOBOI BOJIHBI M XapaKTEPUCTUK
TU(GPaKIUOHHOMN PEIeTKH.

6. JlabopaTopHasi ycTaHOBKa Jis OIpeAeTeHHs paanyca KPUBU3HBI JTUH3BI U JJIMHBI
CBETOBOM BOJIHBI C TOMOMIBIO Kouer] HproToHa.

7. JlaboparopHasi yCTaHOBKa JUIsl ONpPEAEICHUs KOHIIEHTPALMM PacTBOPOB caxapa U
MTOCTOSIHHOW BpAIllCHMUS.

8. UcTOYHMKY IUTAaHUS TOCTOSIHHOTO TOKA.

9. Marazun emkocreii Time Electronics 1071.

10. Marasun emkoctu P-513.

11. Maras3un uaayktuBaocteit Time Electronics 1053.

12. Marasuss! conpotusienuii P-33.

13. Mynetumetps! nudpossie MAS-838.

14. MynsTumetpst APPA 106,203,205.

15. Ocummnorpad nByxkananbubrii GOS-620 FG.

16. ITonsapumerp CM.

17.MepuTenbHbIi HHCTPYMEHT.

VueOHas aviuTonus IS TTNORETIEHNS Ta00naATONHKRIX haboT: JTabonaronus «AToma.



TBepaoro Tena, sapa» (Nel77) JlaGoparopHble YCTaHOBKH, HM3MEpHUTEIbHBIC NPHOOPHI st
MIPOBEICHUS JTAOOPATOPHBIX PAOOT:

1.Jlaboparopnas ycranoBka 1y "M3yuenus BHemHero porodddekra'.

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

3. YcraHnoBka 1abopaTtopHast Jis OllpeieJIeHHsI TOTeHIMana BO30yXIeHUs Ta3a.

4. YcTaHOBKa JJIs1 OTIpeIeNIeHUs JUIMHBI POOETa YacTHUIl B BO3TyXe€.

5. U3mepurt.ckopoctu cueta Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynetumetpsl APPA 205, 207.

8. Ocumnorpad npyxkananbhbeiii GOS-620 FG.

9. MepuTenbHBI HHCTPYMEHT.

Y4eOHble ayAWTOpHH JUIS TPOBEACHHS TPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOJISI M MPOMEXYTOYHOM artectanmu (Nel8S5,
198, 181, 183) NuTepakTuBHAsK 1OCKA, TPOCKTOP;

MynpTUMEIUINHBIN IPOEKTOP,3KPaH.

VY4eOHbIE ayTUTOPHH IS BBITIOJIHEHUS KypCOBOTO MPOCKTHPOBAHUS, IMOMEUICHUS IS
caMocTosATeIbHON paboTel. (Nel82) IlepconanmbHbie kommbioTepsl ¢ maketom MS Office, ¢
BBIXOJIOM B MIHTEpHET U C JOCTYIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPELY
YHHUBEPCHTETA.

[Tomemenne s XxpaHeHus U HpoduiIakTHYecKoro oOCTyKUBaHUS Y4eOHOTO
obopymoBanusi (Nel79a, 191) Cremnaxu, ceiidbl ajisi XpaHEHHS Y4€OHOTO OOOpPYIOBaHWUSL.
WHCTpyMEHTBI 17151 pEMOHTa 000PYAOBaHHS.



Ipuioxenne 1

6 YueOHO-MeTOqHYEeCKOE 0OOecTIedeHHe CAMOCTOATEIBbHOM padoThl 00y4Yarommxcst

ITo nucuumunae «PuU3KKa» NpeayCMOTPEHA ayIUTOPHAS U BHEAYAUTOPHAS CAMOCTOSTEIIbHAS
paboTa 00y4aroIUXCs.

AyIUTOpHAs CAMOCTOSTENIbHAS pa0d0Ta CTYJICHTOB MPEAIOJIaraeT peleHe KOHTPOJIbHBIX 331a4
Ha NMPAKTHYECKUX 3aHATHSIX.

IIpumepHbIe ayIuTOPHBIE KOHTPOJIbHBbIE padoThl (AKP):
AKP Nel «Mexanuka. Moaekyasipaas ¢puznka. Tepmogunamuka»

1. Pajiyc-BeKTOp 4aCTUIBI H3MEHSIETCS 10 3aKoHy: I =5t%1 + j+ 2tK.

Ornpenenutb: 1) ypaBHEHUE TPAEKTOPUHU YACTHIIBL; 2) CKOPOCTh U YCKOPEHHUE YaCTHUIIbI B
MoMeHT BpemeHH =1 c; 3) kacaTenbHOE U HOPMaJIbHOE YCKOPEHUE TOUKHU B 3TOT K€ MOMEHT
BpPEMEHH.

2. OIMH MOJIb UICATBHOTO OJHOATOMHOTI'O T'a3a COBEPIIIACT MPOIIECC
1-2-3. To=100K. Ha yyactke 2-3 K razy noJBOJAAT KOJIHUYECTBO 3 2

3T f-------
termnotel Qo3 = 2,5 xk/[oc. Halimure oTHOMIEHHE pabOThI A1.-2-3, ;

COBEpIIAeMOM ra30M B XOJI€ IPOIIecca, K KOIMYECTBY TEINOTH  Q1p3,  T---4

MOTJIOIEHHOMY Ta30M. P

3. Ha 6apaban pagmycom R = 15 cM HamoTaHo HUTh. K KOHIly HUTH IPUBSI3aH IPy3 Maccoi M =
800 r, KOTOpHIH OITycKaeTcs ¢ yckopeHueM a = 1,5 M/c. Omnpenenure MOMEHT UHEPITUH
OapabaHa.

4. Crepxxenb anuHo# 1,5 M 1 maccoit 10 Kr MokeT BpaliaTbCsi BOKPYT HEMOJBUKHOM OCH,
MPOXO/SIIEH uepe3 BepXHUM KOHEl cTepkHs. B cepenuny crepxHs yaapser myns maccoit 10 r,
JeTsIas B TOPU30HTAIFHOM HaIpaBlieHuH co ckopocThio 500 M/c u 3acTpeBaet B cTepkHe. Ha
KaKoO# yroJl OTKJIOHUTCS CTEPKEHB Toca yaapa?

5. Onpenenure, Ipu KaKOW TEMIEpaType ra3a, COCTOSIIETO U3 CMECH a30Ta U KHCIIOPO/Ia,
Han0OoJIee BEPOSITHBIE CKOPOCTH MOJIEKYJT a30Ta M KUCIIOpOAa Oy IyT OTINYAThCS IPYT OT Apyra
Ha Av = 30 m/c?

AKP Ne2 «Quekrpocrarnka. [loctosHubli Tok. MarHuTHOE 1M0JIe»

1. B Tpex BepmmHax KBagpara co cTopoHoi a=4(0 cM HaXOASATCS OJIUHAKOBBIC
MOJIOKUTENBHBIE 3apsiibl 0 6,4 HKT kaxapid. HaliTu HanmpsKeHHOCTh U TTOTEHITHAT
AIEKTPUYECKOTO TOJIS B UETBEPTOU BepiInHe. PaccunTaTh pa3HOCTh MOTEHIIHAIOB MEXKIY
LIEHTPOM KBaJIpaTa U YETBEPTOU BEPILIMHOM.

2. Ha puc. £=1,0 B, £=2,0 B, £3=3,0 B, r1=1,0 Om, ,=0,5 Om,

r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. OnpenenuTte: 1) cuibl Toka BO
BCEX YYacTKax IeNH; 2) TeIJIOBYI0 MOIIIHOCTh, KOTOpast 302
BBIJICIISIETCS] HA COMTPOTHBIICHUH R3. s €2, 12
—_— T
Rz

3 Konpencarop ¢ eMkocThio 4 MKD 3apsAuin OT HCTOYHHKA TOKA ¢ HanpshkeHuem 36 B u
MPUCOEANHUIIN B TOUKax A u B ¢ Oatapeeii He3aps»KeHHBIX KOHJEHCATOPOB, N300pakeHHOI




Ha pucyHke k 3anade 15.3. [Ipuuem C1=3Mx®D, C,=5 mx®d, C3=24 mxd. Haiitu 3apsia,
KOTOPBIiA MOCIIe 3TOro OyJeT uMeTh KoHaeHcaTtop Cs, M H3MEHEHHE 001Iel YJHEPTUH BCEeX
YeThIpeX KOHIEHCATOPOB.

4. KpyroBoii BUTOK paguycoM R=15,0 cM pacmosio’keH OTHOCUTEILHO 0€CKOHEUHO JIJTMHHOTO
IIPOBOJIA TaK, YTO €ro MJIIOCKOCTH MapaliielibHa npoBoay. [lepneHaukymnsp, BOCCTaHOBICHHBII
Ha MPOBOJI U3 IEHTPA BUTKA, SBJISETCSI HOPMAJIBIO K IJIOCKOCTH BUTKA. Cuila TOKa B IPOBOJIE
1,=5A, cuna Toka B BuTKe ToKu |,=1A. PaccrostHuie ot 1ieHTpa BUTKa 10 mpoBoaa d=20 cm.
Ornpenenute MarHUTHYIO MHIYKIHUIO B IIEHTPE BUTKA.

5. Ha pacctosHuu a = 1 M OT JUIMHHOTO NPAMOTIo NpoBoJja ¢ TokoM | = 1kA HaxonuTcs
KOJIbLIO paguycoM I' = 1 cMm. Konb11o pacnonoxeHo Tak, 4ToO MarHUTHBIN MOTOK,
IIPOHU3BIBAIOLINI €ro, MakcuMaseH. Onpenenure, Kakon 3apsj MPOTEUeT M0 KOJIbIY ITPH
BBIKJIFOYEHUM TOKa B npoBojie. ConpoTtupieHue koapia R =10 Om.

AKP Ne 3 «BoiHoBasi onTHKA»

1. IlnockoBbINMyKIas CTEKJIIHHAS JIMH3A C PayCcOM KpUBHU3HBI chepruecKoi moBepXHocT R
= 12,5 cM mpmkarta K CTEKIJISIHHOM TUTaCTHHKE. J[MaMeTp HEKOTOPOro TEMHOTO KOJIbIIa
Herorona B orpaxkenHoM cBete i = 1,0 MM, 1uaMeTp k€ TEMHOTO KOJIbIIa, TTOPSIKOBBI
HOMEp KOTOPOro Ha 5 equnull 6osbie, d; = 1,5 Mm. OnpeieniuTh JUIMHY BOJIHBI CBETA A.

2. Ha nudpakiimOHHYIO PEIIETKY MaJaeT HOPMaJIbHO ITYy49OK CBETa OT pa3psAHON TPYOKH,
HAIOJIHEHHOW BOJIOpOoIoM. UeMy T0JKHA OBITh paBHA MOCTOSIHHASL PEIICTKH, YTOOBI B
HanpaslIeHuu ¢ = 41° coBnafany ABe IMHUK: A = 6563 A (MakcHMyM TpeThero HopsaKa) u
L2 =4102 A (MakcuMyM YeTBepTOro nopsaka)?

3. [lepBrIii ONIIPU3aTOP YCTAHOBIICH TaK, YTO €r0 MJIOCKOCTh MPOMYCKAHHUS BEpPTUKAIbHA,
BTOPOI MOJISPU3aTOP Pa3BEPHYT IO OTHOLIECHHUIO K IEPBOMY Ha yroJl 20°. Bo CKOIBKO pas
W3MEHUT WHTEHCHUBHOCTH €CTECTBEHHOIO CBeTa Takas cuctema? [log kakum yriom kK
BEpPTHUKAJIC HY>)KHO YCTAaHOBUTH TPETUM MOJISIPU3ATOP, YTOOBI CBET YEPE3 TAKYI0 CUCTEMY HE
npoien?

AKP Ne 4 «kKBanToBas Mmexanuka. KBanroBasg MexXaHuKa»

1. Yepnoe teno Harpenu ot temrnepatypsl 600 K 1o 2400 K. Bo ckonbko pa3 yBennuuiach
o0111as1 TemI0Bas YHEPrus, u3nydaemas tenom? Ha ckoibKo M3MEHUIIACh IIMHA BOJIHBI,
COOTBETCTBYIOIIAs] MAKCUMYMY SHEPTHH U3ITy4eHUS U CIIEKTPAIbHBINA COCTAB U3ITyUYEeHUs?

2. ®otoH c sHepruel 1 MaB paccesiics Ha cBOOOHOM MOKOMBILIEMCS IeKTpoHe. Halitu yron
paccessHUS (POTOHA M KUHETHUYECKYIO SHEPTHIO JIEKTPOHA OTAAuH, €ClIU B pe3yJbTare
paccesiHus 1JTMHA BOJTHBI (POTOHA M3MEHMIIach Ha 25%.

3. Ilpu noouyepeaHOM OCBELEHUH OBEPXHOCTU HEKOTOPOIO METAJIa CBETOM C JAJIMHAMU
BosIH 0,35MKM 1 0,54 MKM 0OHapyKHJIM, 4YTO COOTBETCTBYIOIINE MAKCUMYMbI CKOPOCTH
(OTO3EKTPOHOB OTIIMYAIOTCA APYT OT Jipyra B 2 pasza. Haiftu paGoTy BbIX0/1a 3JIEKTPOHOB C
IIOBEPXHOCTHU HTOr'0 METAJLIA.

4. TIy4oK mapasiebHO JBHKYIIIXCS IEKTPOHOB, MMeromtx ckopoctr 10° M/c, maaer
HOpPMaJIbHO Ha Juadparmy ¢ ATMHHOH mienbto mupuHoil 1 mxm. Ha skpane 3a mienbio Ha
paccrosinuu 0,5M o6pasyercs nudpakunonHas kaptuHa. OnpenenuTs JMHEHHOE pacCTOSHUE
MeXy Iu(pakIMOHHBIMA MUHUMYMaMHU NIEPBOTO MOPSAIKA.

5. Bo ckombko pa3 aedpoitieBcKas JyIMHA BOJTHBI YACTHUIBI MEHBIIIE HEOTIPEIeTIEHHOCTH AX ee
KOOPJIMHATHI, KOTOpPasi COOTBETCTBYET OTHOCUTEIBHOW HEOIPEAECIIEHHOCTH uMItysbca B 1% ?

6. DIEeKTPOH HaXOIUTCs B OECKOHEUHO ITyOOKOH MOTEHIHANbHOM AMe mupuHoii £. B kakux




TOYKax B uHTepBajie () <x < { IUIOTHOCTb BEPOATHOCTH  HAaXO0>KJIEHUS 3JIEKTPOHA HA IEPBOM
Y BTOPOM SHEPreTUYECKUX YPOBHIX OJAMHAKOBA? BBIYMCINTD INIOTHOCT BEPOSTHOCTH IS

ITHX TOYeK. Perienne noscHUTh rpaduaecku.

AKP Ne § «®@u3uka aTroma H siaipa»

1. BeraucnuTh MHIYKIUIO MarHUTHOTO TOJIS B IIGHTPE aToMa BOJ0pO/1a, 00pa30BaHHOTO
BpallleHuEeM 3JIEKTPOHA IO MEePBOil OOPOBCKOI OpOUTe (CUUTATH BpALAIOIIMICS FIEKTPOH
KPYTOBBIM TOCTOSTHHBIM TOKOM).

2. Iokosmuiics non He™ ucrmycTus GoToH, COOTBETCTBYIOMIMIA FOIOBHOM TMHUU cepuu JlalimMana.
Haiitu sHEpruto, UMITYIIbC 1 Maccy 3TOro (oToHa.

3. Mpenapar 22U maccer M = 1 r uanyuaer 1,24-10* a — wactun B cexynny. Haiiaute nepuos

Imojrypaciaza 3Toro mpernapara, €ro Ha4ajJdbHYI0 aKTUBHOCTb U aKTHUBHOCTB Y€PE3 lMpI[ JICT.

4. SInpa nutus-7 6oMOapaUpYIOTCS TpOoTOHAMHU. B pe3ynbpTaTe mpoTeKaHus SACPHON PEaKIHK
00pa3yroTcs JIB€ OJJMHAKOBBIX YacTUllbl. HailT uMnynbebl 3Tux yactuil. [loJ kakuM yriom oHU
pasnerarotcsi? CunuTath, 4TO SAPO-MHUILIEHb HEMTOABUKHO, & YHEPTUS HAJIETAIOIIET0 MPOTOHA
paBHa 2,6M»B

BHeayzmTopHaﬂ CaMOCTOATC/IbHAaA paﬁoTa O6y‘~IaIOIJ_[I/IXC$I OCYHICCTBJIACTCA B BUJIC N3YUCHUS
JIMTCPATYPHI 10 COOTBETCTBYIOLICMY pa3Jicily € npopa60TK0171 MaTtcpHraia; IIoAroToOBKU K
BBIINNIOJIHCHHUIO J'Ia60paTOpHBIX pa60T 110 (I)I/I3I/IKC, MMOArOTOBKU K CCMHUHAPCKHUM 3aHATHAM U
BBITIOJIHCHUEC MHAWBUAYAJIbHBIX 3aJaHuM.

IlepeueHb TeM A5l MOATOTOBKH K CEMUHAPCKUM 3aHATHAM:
Cemunap 1, 2. [IpumeHeHre 3aKOHOB COXpPaHEHHUS B MEXaHUKE.

1. Umnynbc MaTepuanbHOi TOUKH. MIMIynbC cucTeMbl. 3aKOH COXpaHeHus ummyibca. LleHTp
Macc CUCTEMbI MaTEPUAIIBHBIX TOYEK.
2. MoMeHT uMIyibca 4acTuiibl. MOMEHT UMITyJIbCa CUCTEMBI. 3aKOH COXPAaHEHUSI MOMEHTA
MMITYJIbCA CUCTEMbI MaTEPUAIbHBIX TOUEK.
3. Pabora cuiiel. MomHocTh
4. KoHcepBaTuBHBIE (IOTEHIIMANIbHBIE) CUIIbL. [loTEeHIIMaNbHAS SHEPTUsl CUCTEMbI MaTePHAIIbHBIX
ToueK. CBSI3b CUJIBI U MOTEHIMAIBHOM 3HEPTUN.
5. KuHetndeckas 3HEpIrus CUCTEMBI MaTEPUATIBHBIX TOUEK
6. 3aKOH COXpaHEHHs MEXaHUUECKON SHEPTUH CUCTEMbI MaTepUAJIbHBIX TOUYEK
7. Ypyrue u Heylnpyrue CoyaapeHus.
8. AHayorus XapakTepUCTHK M YPaBHEHHUH MTOCTYATENBHOTO U BPAlaTEIbHOTO IBUKEHUS.
9. OcHOBHOE ypaBHEHHE TMHAMUKHU MOCTYNATEILHOTO JIBUKEHUS (J1Ba BUIA).
10. OcHOBHOE ypaBHEHHE JUHAMHUKHU BpalllaTeIbHOTO JBMKEHUS (1Ba BUJIA).
11. MOMEHT CUJIbI © MOMEHT UMITYJIbCA.
12. MOMEHT MHEpIMH TBEPAOTO Tea.
13. Teopema IlIteitnepa.
14. Ilpumenenue teopems! llITeitHepa 1 cBolicTBa aITUTUBHOCTH MOMEHTA HHEPLIMH B ITPOCTHIX
CIIy4asix.




CemuHap 3. DJIeMEHTHI CTATUCTHYCCKOU (PU3UKHU
. /IBa MeToza onucanusi MAaKpOCKOITMYECKUX CUCTEM.
. ITapameTpsl COCTOSIHUSA.
. PaBHOBECHBIH TTpoLece.
. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOPUU Ta30B.

1
2
3
4
5. YpaBHEHHE KHHETUYECKOW TE€OPUU T'a30B.
6. DHeprusi MOJIEKyJ ra3a.

7. Pactipenenenne MakcBeria.

8. AHanu3 pacrnpeneneHus Makcsesia.

9

. XapakTepHble CKOPOCTU MOJIEKYJ UJEAIbHOIO Ia3a.

Cemunap 4, 5. Ilepoe 1 BTOpoe Ha4yajo TEPMOJUHAMUKU

1. HaBnenue u remrneparypa ¢ Touku 3peHuss MKT. YpaBHeHue cocTosiHUS HCaIbHOTO Ta3a.
. IlepBoe Ha4yas0 TEPMOIMHAMUKH.

. Pacnipeenenue sHepruu 1no creneHsiM cBOOObI.

. BHyTpeHHss sHeprus kak (yHKIHS COCTOSIHUS CUCTEMBI.

. Pabora kak QyHkuus mnpoiecca.

. U3oTepmMuueckuii, "30XOpUIECKUN 1 N300apHUECKHI MTPOIECCHI.

. Terutoemkocts. OTHOLIEHUE TeroeMKkocTel. [lokasarens aauadaThl.

. Annabarndeckuii mporecc. YpaBuenue [lyaccona.

9. OOparumbie 1 HEOOpPATUMBIE TPOIIECCHI.

0N N L AW

10. Bropoii 3aK0H TEPMOIUHAMUKH.

11. [IpuBeeHHOE KOJIMYECTBO TEIIOTHL. DHTpomus Tena. CBONCTBAa SHTPOIIUU H30JIMPOBAHHOM
CHCTEMBI.

12. VI3MeHeHUEe SHTPOIUHU B U30MPOIECCAX C UICATHHBIM T'a30M.

13. TepmoauHamMudeckasi BEpOSITHOCTh COCTOSTHUS cucTeMbl. CTaTUCTUYECKHI CMBICIT BTOPOTO
Havajia TePMOIMHAMUKH.

Cemunap 6. VMccrnenoBanue 31€KTpOCTaTHUECKOTO OIS
1. DnexTpocraTueckoe noje. DnekTpudeckuii 3apsaa. 3akoH Kynona.
2. HanpskeHHOCTB 3JIeKTpocTaTHueckoro nods. [IpuHuun cynepno3unuu.

3. Ilotok Bextopa £ . Teopema I'aycca.

4. IloTeHIMATBHOCTD 3IEKTPOCTATUYECKOTO MOJIsl. Teopema 0 HUPKYISIUH.

5. CBs3b M@Ky HAPSHKEHHOCTHIO U TOTEHIIUAJIOM.

6. 'eomerpuueckoe onrcanue nossi. CUIIOBbIE IMHUH. DKBUINOTEHIUAIbHBIE TOBEPXHOCTH.

CemuHap 7. IlocTOSIHHBIN 3JIEKTPUYECKUH TOK.

1. DOnexrpuueckuii TOK. IINOTHOCTE TOKa. Y paBHEHNE HENPEPHIBHOCTH.

2. 3akon Oma mJisi OTHOPOAHOTO y4acTka nenu. ConpoTuBieHne NpoBoJHruKa. CoeTMHEHUE
COIPOTHUBJICHHUIA.

3. 3akon Oma jy1st HeoTHOPOAHOTO yuacTka mernu. Ctopornaue cuibl. DJC.

4. TlpaBuna Kupxroda.

5. MomnocTts ToKa. 3akoH xoyns-Jlenua.



Cemunap 8, 9.. MarauTHoe noJie. DIeKTpOMarHuTHas MHAYKIUs Pe3oHaHca HanpsKeHUH.
WNHIyKTUBHOCTD KaTYLIKH

1. UcTOYHUKY MAarHUTHOTO NOJIsi. MarHUTHOE MOJIe JBUXKYIIETOCS 3apsifa U MPOBOJHUKA C TOKOM.
3akon buo-Casapa.

2. IloTok ¥ nupKyasALUsA BEKTOpAa MHAYKIIMK MarHUTHoOro noiisi. Teopema ["aycca u Teopema o
LUPKYJISILUH.

3. Cuna JlopeHua. /IBukeHue 3apsyKEHHON YacTHUIbI B MArHUTHOM TIOJIE.

4. Cuna Amrepa.

5. 3akoH aekTpomaruutHo uHAYKIMU dapanes. [Ipasumno Jlenna.

6. BuxpeBoe 351eKTpruiecKoe moJe.

7. SIBnenue camouHAykuuu. MuayktuBHOCTh. COJIEHOU.

8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO TOJIS.

10. Pe3oHaHCHBIN KOHTYP.

11. BeinyX1eHHbIE KOJIeOaHUs B KOHTYPE.

12. Casur a3 mexay BHemHe D/]C 1 TOkOM B KOHTYpe.

13. ITosiHOE CONPOTUBIIEHNE B LIETIH IEPEMEHHOIO TOKA.

14. Pe3oHaHc HanpsyKEHUI.

15. AMmiuTyna cuiibl TOKa IpU pe30HaHCE HAIPSKEHUH.

16. BexropHas auarpamma.

Cemunap 10. MaTepdepennus cera udpakuus csera. [lomspusamms ceera
. DJIEKTPOMAarHUTHbHIE BOJIHBI.
. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTH CBETOBBIX BOJIH.
. UaTepdepen1ys cBeTa OT IBYX HCTOUHUKOB.

1
2
3
4. UnTepdepeHius cBera OT MI0CKONapaelbHON IAaCTUHKH.
5. HTepdepennns cBeTa oT INIACTUHKY IepeMeHHo# TonuuHbl. Konbua HeroToHa.
6. [Ipumenenue unrepdepeHIum cBera.
7. SIBnenue nudpakunn. OCoOOeHHOCTh AMPPAKIIMK CBETOBBIX BOJH. Judpakuus @penens u
®paynrodepa.
8. Ilpunmun [Molirenca-Openens. YIpolieHne BEIYUCICHUHN C TOMOIIBIO BEKTOPHOU JUArpaMMBI.
9. Mudpaxuus OpeHens Ha KPyrJioM oTBepcTHU. 30HbI Dpenerns.
10. dudpakuus OpayHrodepa Ha y3K0i IpIMOIMHEHHON 1ienu. Y cIoBUs MaKCUMyMa U
MUHMMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa AU(paKuu.
11. Iudpakunonnas pemerka. OCHOBHbIE XapaKTEPUCTUKH JUPPAKLIUOHHON PEeLIeTKH. Y CIIOBUS
[JIaBHBIX MAKCUMYMOB 1 MUHUMYMOB U JOOQBOUYHBIX MUHUMYMOB.
12. Tlonsipusanus ceeta. EcTecTBEHHBIN U MOJIIPU30BAaHHBIN CBET.
13. ITonspr3anus cBeTa Mpu OTPAXKEHUU U IIPETOMIIEHUH. 3aKkoH bprocTepa.
14. Tlonsipuzarus pu IBOMHOM JydernpenomiaeHuu. CBoCTBa OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JTy4ei.
15. Ionspuszanuronnsle npusmel. [Ipuzma Hukos.
16. 3akon Mamtoca. AHanu3 NoJIIPU30BaHHOTO CBETA.
17. OnTHueckn akTUBHBIE BELECTBA. BpallieHne mIockocTy NoJsipu3aiy CBeTa.

Cemunap 13. KBantoBas npupoaa cera. KopmyckysasipHO-BOJIHOBOM Tyanu3m

1. TeroBoe nzny4yeHue abCoMOTHO YepHOTro Tena. 3akoH Ctedana — bonbiimana. 3akoH
cMmeneHus Buna.

2. KoprycKynsspHO-BOJIHOBOH Tyaiu3M cBeTa. DHeprus U uMIyiabc potoHa. /laBnenue cBera.



3. ®otorpdexr. 3akonsl pororddexra. Dopmyna DHIITEHHA.

4. O¢pdexr Komnrona. Popmyna Kommnrona.

5. Bonnoseie cBoiicTBa yactuu. [nrnHa BosHb! e bpoins. [IpuHuyn HeonpeaeneHHOCTH
['eitzenOepra.

Cemunap 14, 15. DnemMeHTbl KBAHTOBOM MEXaHUKHU

1. Ilnanerapnas monens aroma. [loctynater bopa.

2. Uznyuenue atoma BoJIopoja U BOAOPOJAONOA00HBIX cucteM. CriekTpanbHbie cepun. @opmyia
banbmepa.

3. CexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3mu.

4. KBaHTOBBIE 4MCIIa, XapaKTEPU3YIOIIHE TI0J0KEHUE 3JIEKTPOHA B aToMe. KBaHTOBaHUE SHEPTUU.
KBantoBanue MmoMeHTa umnysibca. CuH 3J€KTPOHA.

5. Cxema sHepreTUYEeCKUX YpoBHEH aToma Bogopoaa. [Ipasuiia otéopa npu aTOMHBIX IEepexo/ax.
6. 3aroHeHne IEKTPOHHBIX 000I0YeK B MHOTO3JIEKTPOHHBIX aromax. [Tpunmumn [aymu.

Cemunap 16,17.AtomHas u sanepHas pusuka

1. SIBnenue pagnoakTuBHOCTH. OCHOBHOM 3aKOH paJuOaKTUBHOIO pacnaja. PaanoakTuBHbIE
pAIBIL.

2. CocTaB ¥ XapaKTEepUCTUKU aTOMHOTO siipa. SnepHble cuibl. KanenbHasa u o0osioueyHas
Mozenu saep. Pannyc sapa.

3. Macca u 3Heprus cBsi3u sapa. Y iejabHasi 3HEpPIus CBS3H.

4. Sinepuble peakuuu. DHEPTuUs AIEPHON peaKinu.

5. YpaBHEHUE U SHEPTETUYECKOE YCIOBUE O-pacnaia. CBsi3b SHEPIHH O-4aCTULIBI C IEPHOJOM
nonypacnazaa. TyHHenpHbIN 3¢ dekT mpu o-pacnajge. CoekTp o-4acTHIl.

6. Xapakrep crnekTpa y-u3inydeHus. [Iporeccsl B3auMoeCTBHS Y-KBAaHTOB C BEILIECTBOM.
3aBUCHUMOCTh MHTEHCUBHOCTH Y-U3Iy4EHHsI OT TOJIIIMHBI 105 BelecTBa. CpaBHEHHE
MIPOHUKAIOIIEN CLIOCOOHOCTH Pa3IUYHbBIX BUJIOB U3TYYECHHUS.

7. Tpu Buga B-pacnana. DHepreTHdeckuil cektp B-yactuil. ['umnoreza HEUTpUHO. 3aKOHBI
coxpaneHus npu B-pacnaze. Jlentonsl. JlenToHHBIN 3aps/I.

TeMbl 1151 CAMOCTOSITEJILHOTO N3y4eHUs

1. Bemyxaennble konebanus. Pesonanc

2. BonHbl. YpaBHEeHHE MIIOCKOW BOJIHBL. Pa30Basi CKOPOCTh, AJIMHA BOJIHBI, BOJTHOBOE YUCIIO.
WuTepdepenius u qudpaxius MEXaHHIECKUX BOJTH

3. MexaHHWKa JKHIKOCTEH 1 Tra30B

4. PearbHBIC Ta3hl

5. DIIeMEHTBI HEPABHOBECHON TEPMOJUHAMUKHI

6. IIpyHIMIT OTHOCUTEIBHOCTH B AIEKTPOAMHAMUKE. MAarHUTHOE MOJI€ KaK pEeNITUBUCTCKUAN
apdexT

7. CeplIeYHUKH B KaTyIlIKaX UHAYKTUBHOCTU. BuxpeBbie Toku Dyko

8. BzaumopeiicTBuE U3NTy4eHHUs C BEILIECTBOM: JIaBJICHUE CBETA, TFOMUHECIICHIIUSA,
dboToXHUMHUECKUE SIBICHUS, TUCTIEPCUS

9. DHepreTuyecKuil CIeKTp aTOMOB U MOJIEKYJ, IPUPOJIa XUMHUYECKON CBSI3H

10. SAnepuas ¢pusuka. TepmosaepHas sHEprusi. JHEpreTHKa OyayIIero



IIpumepHbie MHAMBUAYAJbHBIE JoMamiHue 3aaanus (U13)

WuauBUyaIbHBIC 33]]a4d U3 KCTOUHHUKA!

KouxkwuH 0. I1. YueOubie 3anaun nmo ¢pusnke [ DNEKTPOHHBIHA pecype] : yuebroe nocodue / FO. I1.
Koukun ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 anektpon. ont. quck (CD-ROM). —
MakpooOBbeKT



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

OIIK-2: Cnocooen NMPUMEHATDH OCHOBHBIC 3AKOHBI 1 METOAbI HCCJIeJOBAHUM eCTECTBEHHBIX HAYK JJIS PCIICHUS 3a1aY npod;eccuona.nbnoﬁ HEATCJIbHOCTH

OIIK -2.1

AHanu3upyer 3a1a49y, BBIICTSAS €€
0a30BbIEC COCTABIISIONINE,
paccMaTpuBaeT U MpejjiaraeT
BO3MOJKHBIE BapUAHThI PEIICHUS
IIOCTaBJICHHOM 3a7a4n, OI[CHUBAs
UX JOCTOMHCTBA M HEAOCTATKH

OIIK -2.2

Omnpenensier, UHTEPIPETUPYET U
pamxupyeT HHGOpMaIuIo,
TpeOyeMyIo JJIsl pelIeHUs
IMOCTaBJICHHOM 3a7a4H;
OCYILECTBIISIET MOUCK
UH(OPMALINH 110 PA3TUYHBIM
TUIIAM 3alIpOCOB

OIIK -2.3

[Tpu o6paboTke nHGpOpPMALTUU
OTaMYaeT (hakThl OT MHEHHIH,
UHTEpIIPETALNi, OLEHOK,
dbopmupyeT COOCTBEHHBIC MHEHHSI
U CYXJICHUS, apTyMEHTHUPYET CBOU
BBIBOJIBI M TOUKY 3PEHUS

IlepeyeHb TeopeTHYECKHUX BONPOCOB K IK3aMeHY (2 cemecTp)

1. Mexanuueckoe apmxkenue. IIpenver kunematuku. Cuctema orcyera. MarepuaibHas TOYKa.
Tpaexropus. Paguyc xpuBusHbl Tpaektopuu. I[lyrb u nepemenienue. CKOpOCTb U YCKOPEHHE Kak
MIPOU3BOJHBIE PANyC-BEKTOPA 110 BpeMeHU. HopMalibHOE M TaHT€HIIMAIbHOE YCKOPEHHUS.

2. IlocrymarenpHoe NBWKEHHE TBEPIOTO Tena. BpamarenpbHOoe ABMKEHHE TBEPAOrO Tena. YTOoI
MOBOPOTA. YTJOBasi CKOPOCTh M YII0BO€ YycKopeHue. CBsA3b MEXIy YIJIOBBIMU M JMHEHHBIMHU
XapaKTEPUCTUKAMHM JIBUKCHHUSL.

3. IlepBbiii 3akoH HproToHa — 3akoH wuHepuuu. VHepumanpHble cucTeMbl oTcuera. [lome kak
MaTepuajgbHas MpUUYMHA CHIIOBOTO B3aumozeictus. Cuna u macca. Mmnynbe Tena. Bropoit u tpetuit
3aKkoHbI HproToHa.

4. IloHatue coOCTOSHUSI B KJIACCMYECKOW MeXaHHKe. BHemHue W BHYTpEHHUE CHIIbl. 3aMKHYThIE
MEXaHUYECKHUE CUCTEMBI. 3aKOH COXPAHEHUS UMITYJIbCA U €T0 CBA3b C OJHOPOJIHOCTHIO IPOCTPAHCTBA.

5. DHeprus Kak yHHBEpCaJlbHAsi Mepa pa3IMuHbIX (OpM IBHKEHUS U B3auMoJieHcTBUsA. Mexannueckas
sHeprus u pabota. Kunernueckass sHeprus. IloteHumanbHas sHeprus. I[loTeHumanbHOE NOJE CHIL
KoncepBatuBHBIE CUIBI M TMOTEHIUANbHBIE TONS. CBS3b MEXIY CWIOW M TMOTCHIMAIBHOW HSHEPTUEH.
[ToTenumanpHas SHeprus ynpyrux aedopmainuii v moms TATOTSHHUS.

6. 3aKoH cOXpaHeHUs TOJHOW MeXaHHdecKo# sneprun. CoynapeHue Tell.

7. Ilonarue aOCOMOTHO TBEpAOro Tena. MOMEHT cuibl. MOMEHT MMIYNbca IpPU BPALEHUH BOKPYT
HETMOJABMKHOM OCH. MOMEHT WHEpUMU MaTEepUAIbHOW TOYKM W TBEpPAOro Tena. MOMEHTBH WMHEpUUU
HEKOTOPBIX TEIL

8. OcHOBHOE ypaBHEHHWE [MHAMHKH BpAlIaTEIbHOTO JBIKEHUS. (DH3MUECKHI CMBICI MOMEHTa
uHepuu. PaboTa BHENTHUX CHUII TP BPAIICHUU.

9. IlpeoOpazoanus ['amwres. [IpuHIMI OTHOCHTEIHHOCTH.
otHocuTenbHOCTH. [Ipeobpa3zoBanus JIopeHla u CleCTBUS U3 HUX.

10. OcHOBHO¥ 3aKOH PEIATUBUCTCKON TMHAMUKHA MaTepUATbHON TOYKU. B3anMOCBsI3b MacChl M SHEPTHH.
Bpewms B ecrecTBO3HaHMU. [ paHuIbI IPUMEHUMOCTH KJIACCUYECKON MEXAHUKH.

[TocTynarel crenManbHOM TEOPHUH




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

11. OcHoBHbIE TIONIOKEHUST MoseKyaspHo-kuHetuueckoi Tteopun (MKT). CocrtossHue cucTteMsl.
ITapametpsl cocTosiHus. PaBHOBECHBIE cOCTOsIHMS M Iporiecchl. VX rpadudeckoe nzo0paxenue. ONbITHbIE
3aKOHBI UJ€aNIbHBIX ra3oB. YpaBHeHHe MeHneneeBa-Kianeiipona. OcHoBHoe ypaBHenne MKT uaeanbHbIx
ra3oB. Hucino creneneit cBOOOAbI MOJIEKYII.

12. 3akon BosbliMaHa 0 paBHOMEPHOM paclpeeleHUH >HEPTUU IO CTeneHsM cBoOoxabl. CpemHss
KMHETUYECKasi DHEPrUsl IOCTYNATEIbHOTO JBHKEHUS MOJIEKYN. MOJIEKYISPHO-KHHETUYECKOE TOJIKOBAHUE
Temneparypbl. CBs3b JaBIEHMSI, KOHIEHTPALUU U TEMIIEpaTypbl. BHyTpeHHss 3HEpPIUsl UJI€aIbHOIO Ira3a.

13. Cratuctuueckuii Mmeron uccnenopanus. Ckopoctu monekyin. [lonstue o GyHKIMM pacnpeneaeHus.
3axkoH MakcBesuia sl pacnpe/esieHuss MOJIEKYJl HIealbHOro ra3a no ckopoctsiM. Hambosee BeposTHas,
cpeaHss apudmMeTrnuecKkas U cpeHss KBaJpaTUyHasi CKOPOCTH MOJIEKYI.

14. Pacnpenenenue bonplmana.

15. Mexanunueckas pabota u Teruiota. Pabora, coBepiiaemas ra3om pu u3MeHeHUH ero oobema. IlepBoe
Hayajio TePMOJIUHAMUKH.

16. [IpumeHeHMe nepBOro Havyajna TEPMOAMHAMUKY K M30IporieccaM. AinabaTHuecKuil mpoiecc.

17. TennoeMKOCTh HI€ATLHOTO Ta3a. Makpo- 1 MUKPOCOCTOSIHUSI.

18. TepmonmHamuueckast BeposATHOCTh. [loHatne 006 »HTpomuu. TepmoauHamuyeckue (YHKIUN
cocrosiHus. BTopoe Hauano tepmoauHamMuKku. TpeTbe Hauano TepMOJAUHAMUKH.

19. CtpykTypa TEIIOBBIX JABMUraTeied M BTOpOe Hayajo TepMoauHaMUKH. KoapduuueHT mose3Horo
nercTBUs uaeanbHoro temiosoro aurarens. [lukn Kapuo u ero KIIJI.

20. Fapmonnueckune KojeOaHUs. XapaKTePHUCTUKA TapMOHUYECKHUX KoJieOaHWil: aMrumTyna, ¢asa,
qyacToTa, HauanbHas (aza. CKOPOCTh M YCKOPEHHE TOUKH IPH TAPMOHMYECKOM MEXaHUYECKOM KOJIeOaHUH.
VYupyrue u kBazuynpyrue cuiibl. Konebanus non geicTBUeM 3THX CHUIL.

21. IlpyxuHHBIH MasTHUK. QDU3MUECKMH U MaremMaTudeckuid MasTHUKH. Juddepenunanbuoe
ypaBHEHHE CBOOOJHBIX He3aTyxaromux Kojebanwil. ['paduueckoe m3oOpakeHne KkosieOaHWUN. DHEpPrus
rapMOHUYECKUX KOJIeOaHHA.

22. luddepeHnnanbHOe ypaBHEHUE 3aTyXAOIMUX KojdeOaHWi W ero pernieHre. YacToTa 3aTyXaroIIuX
konebanuii. Jlorapupmuueckuit nekpement. JJoOpoTHOCTH. BbIHYXIeHHbIE KojeOaHus. AMIUIUTYa U (aza
BBIHYKJICHHBIX KOJIeOaHUM. SIBIeHNe pe3oHaHca.

23. CnoxxeHre TapMOHHYECKUX KosieOaHuil. CloXeHre rapMOHUYECKUX KOJICOaHW OJHON 9acTOTHI U
OJTHOTO HamnpasjcHus. buenus.
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24. CnoxxeHue rapMOHMYECKHX Kosebanuil. CroxeHne B3auMHO-TIepIICHANKYIISPHBIX KOJICOaHUH.
25. Dnektpuueckue 3apsaabl. JJUCKpEeTHOCTh SJIEKTPUUECKUX 3apsAA0B. 3aKOH COXPaHEHHS 3apsSa0B B

SaMKHYTOfI cucteMme. Toueunbie 3apsabl. Cuia BBaHMOHCﬁCTBHH TOYCUYHBIX 3apsAd0B B BAKyyM€ U BCIICCTBEC.
3akon Kynona. HanpsikeHHOCTB anekTpudeckoro mnouis. [ padudaeckoe n300pakeHue IEKTPUIECKOTO MOJIs.
[TpuHIMI CynepnO3ULUH SJEKTPUUECKUX MOJEH.

26.Pabora cui anekrpocratuyeckoro nosis. [orenuan snektpocraTudeckoro moist. Liupkymsmus
BEKTOpa HAIIPSKEHHOCTH JIeKTpocTaThuyeckoro nosst. [loreHnuanbHbIi XapakTep 3JIeKTPOCTaTHYECKOTIo
noJis1. CBsI3p MEXy HaIIPSHKEHHOCTBIO M MOTEHIMAIOM. [I0TOK BEKTOpa 2JIEKTPUYECKOTIO CMEILEHUS.

27. Teopema Octporpazackoro-I'aycca aist BEKTOpa IEKTPUYECKOro cMeleHus. [IpuMenenue Teopemsl
JUIsl pacyeTa MoJeH.

28. IToCTOSIHHBIH AEKTPHUECKUI TOK, €0 XapaKTEPUCTUKU U YCIIOBHS cymiecTBOBaHMs. CTOpOHHUE
cuibl. IInoTHOCTH TOKA. 3akoH OMa B tuddepenuanbHoi opMe Kak CleICTBUE IIEKTPOHHOM TeOpUH
AJIEKTPOIPOBOIHOCTH METAJLIOB. Y IEJIbHAs IPOBOAUMOCTD U YAEIbHOE conpoTuBieHre. CONpoTUBIEHUE
IIPOBOJAHMKOB, €r0 3aBUCUMOCTB OT TEMIIEpATyphl. DIEKTPOABUKYIIAsI CHUJIA U HallpsDKeHHe. B3anMocssa3b
HaIpsDKEHUS, YIEKTPOABHKYIIEW CHIIBI M Pa3HOCTH ITOTEHIIHAJIOB.

28. 3akoH OMa B MHTErpaJibHOM (hopMe Ui OJTHOPOJHOIO U HEOJJHOPOJAHOTO YyUacTKOB. Pa3BeTBIeHHbIE
nenu u npasuia Kupxroga. Pabota 1 MOIHOCTG 31€KTpUYECKOTo ToKa. 3akoH Jxoynsa-Jlenua.

29. MarnuTHOe nosie. Bektop MarHuTHOM MHAYKIIMU. MarHuTHas IPOHUIIAeMOCTh BellecTBa. Bektop
HaIPSHKEHHOCTU MarHUTHOI'O 1OJIsl. MarHWTHBI MOMEHT.

30. [IpuHIMD cynepno3uLIMK MarHUTHBIX noseil. 3akoH buo-Casapa-Jlannaca. Ilpumenenue 3toro
3aKOHA K pacyeTy MarHUTHOTO MOJIsL OTPE3Ka MPsIMOT0 IPOBOJIA, KPYTOBOTO TOKA U JUIMHHOTO
MIPSAMOJIMHEMHOTO IIPOBOAHUKA C TOKOM.

31. BuxpeBoii xapakTep MarHUTHOTO 1oJis1. Teopema 0 MUPKYJISIAHA BEKTOpAa MATHUTHOW WHIYKITHH
(3aKOH TOJHOTO TOKA).

32. Cuna Ammnepa. 3akon Ammiepa. Cuna Jlopenma. /[Bmkenune 3apsHKeHHBIX YaCTHIl B MArHUTHOM TIOJIE.

33. MaruuTHbii notok. Teopema Octporpanckoro-I'aycca s marHuTHOro nosist. Padora o
MEPEMEIICHUIO TPOBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJI€.

34. MarauTHbIe MOMEHTBI 3JIEKTPOHOB U aTOMOB. HamMarunyeHHOCTh. MarHuTHast BOCHPUUMYHMBOCTD, €€
CBsAI3b C MArHUTHOM NPOHUIIAEMOCTBI0. Tunsl MmarHeTukos. IIpupona nqua- u napamarseTusma.
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35. ®eppomarnernsm. MaruuThsli rucrepesuc. Jlomensl. Touka Kiopu. [Ipumenenune
(beppoMarHeTHKOB.

36. SIBneHue IeKTPOMArHUTHON MHAYKIKU. 3akoH Papases. Ero BRIBOA 13 3aKOHA COXPaHEHUS
sHeprud. [Ipasuno Jlenna. Bpamenue npoBosnieil paMKyi B MAarHUTHOM IIOJIE.

37. SIBnenue camoMHAYKIUH. MHAYKTHBHOCTD. TOKM M HAIIPSDKEHUS TP 3aMBIKAHUU M Pa3MBIKAHUT
neny. SIpneHue B3auMHoON MHAYKUMU. [IpuHuun aeicTBus Tpanc(hopMaTopoB.

38. DHeprus MarHuTHOTO TOJIsl. OOBbEMHAs MIIOTHOCTh SHEPTHH.

39. BuxpeBoe anekrpuueckoe mnose. Tok MpoBOAUMOCTH U TOK cMelieHus. O0o01ieHue TeopemMsl 0
LUPKYJSILUU BEKTOPA HAIPSHKEHHOCTH MAarHUTHOTO TOJIA.

40. Cucrema ypaBHeHH MakcBeiia B MHTErpaibHOM (popme. DiieKTpoMarHuTHOE IoJIe.

41. Ilousarue BosHbl. KuHEMaTHKa BOIHOBBIX ITPOLECCOB. BONMHBI IPOA0OIBbHBIE U IONIEPEUHBIE.
["apmonmnueckue BoiHbI. [lJTHHA BOJIHBI, BOJTHOBOE YUCI0. BOTHOBOI (pOHT, BOJTHOBAsS MOBEPXHOCTD.
[Tnockue u chepudeckre BOIHBL. Y paBHeHUE Oeryiieit BoHbl. Da3zoBas CKOpocTh. BolHOBOE ypaBHEHHE.

42. Tlepenoc sHepruu BosnHOU. [ToTok BostHOBOM sHeprun. Bekrop YMmoBa. ®dusnueckue cieacTBus U3
ypaBHeHU MakcBeiuia.

43. DnexkTpoMarHuTHbIE BOJHBL. Bo30yxaeHue syeKTpoMarHuTHbBIX BOJH. JuddepenuuansHoe
ypaBHEHHME JJIsi SJEKTPOMAarHUTHbIX BOJH. CBOMCTBa 3JEKTPOMarHUTHbIX BOJH. IlepeHoc sHeprum
JJIEKTPOMArHUTHOM BOIHOU. BexkTtop YMoBa-IlolinTuHra. 1llkana 371€KTpOMAarHUTHBIX BOJIH.

44, 1lIkana 31eKTpOMarHuTHBIX BOJH. OCOOEHHOCTH ONTHYECKOro auanas3oHa. [lokasarens npeiromieHus
CpEJBL.

45. Korepentnele BodHbI. MHTepdepeHrs cBeToBbIX BoJH. CloXKeHHE HMHTEHCHBHOCTEH B cliyyae
HEKOT€PEHTHBIX U KOT€PEHTHBIX KOJICOaHUH.

46. OnTuueckasi pa3sHOCTh X0/1a. CBsA3b ONTUYECKON Pa3HOCTH X0J1a ABYX BOJIH C Pa3HOCTBIO (a3 MexIy
HUMH. Y CJIOBUS MAaKCUMyMa U MUHHMYMA.

47. Cxema lOnra st HabmozieHus uHTepdepeHu. BpeMeHnHast 1 mpocTpaHCTBEHHAs! KOTE€PEHTHOCTb.

48. NnTepdepenius B TOHKUX TUIeHKaxX. HaOmronenne konenn HpioTOHA B OTpak€HHOM ¥ MTPOXOISIIEM
CBETE.

49. Ssnenune mudpakuuu. Judpakuus Openens u Opaynrodepa. [punmmmn [oiirenca-Openens.

50. Audpakuuss Dpenenst Ha Kpyriom oTrBepcTud. 3oHbl Ppenens. ['paduueckuil MeTON CIOXKEHUS
AMIUIATY T




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

o1

52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

69.
70.

. Audpaxmuss Ppaynrodepa Ha y3K0M mHpsMonuHEHHON Imenu. JuppakuuoHHas peleTka Kak
COBOKYITHOCTh KOHEYHOT'O YHCJIA IIEIICH.

TenmoBoe n3nyuyenue tena. 3akon Credana-bonbrumana. 3akon cmenienus Buna. ['unoresa [Tnanka.
dotoaddext. 3akonsl CtoneroBa. Dopmyna DHHIITEHHA.

®otonsl. [laBienue ceera. KopnyckyasipHO-BOJHOBOM JyaJu3M CBETA.

Paccesnue ¢orona Ha cBoO60oaHOM 3nekTpoHe. Popmyrna KomnToHa.

BonnoBble cBoiictBa uactun. JlnuHa BoJIHBI A€ bpoiis. DkcrnepuMeHTaabHbIE MOATBEPKACHUS
TUIOTE3b! e bpoins.

[Mpunmun  Heonpenenennoctu. CooTHomeHne HeompenenenHocredl ['elizendepra. OcobeHHOCTH
IpoLecca U3MEPEHUs B KBAHTOBON MEXaHUKE.

dwusnyeckoe HCTOJKOBaHWE BOJH ¢ bpoiinsa. BomHoBas ¢yHkmmst m ee cBoiictBa. I[lmoTHOCTB
BEPOSTHOCTH OOHAPYKEHUS YACTULIBI.

OcHoBHast 3ajaya KBAaHTOBOM MexaHuMKH. HecranmoHapHOoe U CTalMOHAPHOE YpaBHEHHE
IIpénunrepa.

Yacruia B 0THOMEpHOM 0€CKOHEUHOI NMPSMOYTOJIbHON MOTEHIIMAIbHON siMe. KBaHTOBaHUE 3HEPTUH.
CoOcTBeHHbIE (PYHKIIUN COCTOSIHUS YaCTHULIBI.

[IpoxoxaeHne YacTUIbl Yepe3 MOTEeHIIMaIbHbIN O0apsep. TyHHETbHBIN 2P heKT.

KBaHTOBBII rapMOHNYECKHUI OCLMILIATOP.

[Tnanerapnas mopnens aroma. Iloctynatel bopa. KsanToBaHuMe 53Hepruu BOAOPOIONOA0OHOIM
CUCTEMBI.

W3znydyenue BoIOpOJONOA00HBIX cucTeM. CrHekTpanbHble cepuHM aroma Boaopoaa. OO6oOieHHas
dbopmyna bansmepa.

CHeKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

VYpasuenue lllpeaunrepa mst aroma Bogopona. KsanroBanue momeHTa umiyibca. [Ipasuna or6opa.
CnuH anextpoHa. KBaHTOBBIE umMClla, OMMCHIBAIOIINE COCTOSIHUE DJIEKTpOHA B aToMe. KpaTHocTb
BBIPOKJEHUS dHepreTnueckux yposHeu. [Ipuanmmn [Taymnu.

[TpuHIMI ~ TOXAECTBEHHOCTH OAMHAKOBBIX 4YacTHL. bo3oHel u  ¢epmuonsl. KBaHTOBbIE
pacrpezeneHusl.

CBo6opHbIe 1eKTPOHBI B MeTaiuie. Dueprust @epmu. 30HHast TECOPHS TBEPBIX TEI.
DJIEKTPONPOBOJHOCTD METAJUIOB U NOJYNIPOBOJHUKOB. CBEPXIIPOBOIUMOCTD.
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71. SIBnenue panuoakTuBHOCTU. OCHOBHOM 3aKOH paJMOAaKTUBHOrO pacrana. [locrosiHHas pacnaja.
[lepuon nonypacnaza.

72. CocraB 1 XapaKTepUCTUKH aTOMHOTO siapa. KanenpHas Mmozens. Pasmep u crivH spa.

73. Macca u sHeprus CBSI3u aTOMHOTO Sipa. 3aBUCUMOCTD YJIEIbHOM SHEPTus CBS3U OT MAacCOBOTO YHCIIA.
O0osioueuHas MOJEINb siIpa.

74. SlnepHbie peakuu. DHEeprus peakuuu. Peakiuu aeaeHus 1 CUHTEe3a Sep.

75. PagunoaktuBHbIE psiibl. OCHOBHBIE 3aKOHOMEPHOCTH O-U3JIydeHus siaep. nuHa cBoOoaHOr0 mpobdera
OL-4acCTHII.

76. Tpu Buaa B-pacnaga. DHepreTuueckuii cekTp B-yactuil. Helitpuno.

77. OcobenHocTH y-u3nydenus siiep. [IpoxoxxaeHue y-KBaHTOB uepe3 BEIIECTBO.

78. Kimaccuukanust 37eMeHTapHBIX YacTull. JlenToHsl. JIENTOHHBIN 3apsi.

Anponsl. bapuonnslii 3apsia. KBapkoBas Mojenb aipoHOB.

IIpuMepHbIi NepeyeHb NPAKTHYECKHUX 3aJaHUI 115 IK3aMeHa (2 cemecTp)

3anaua 1. J[BukeHue Tena Maccoif 2 KT 3a1aHO ypaBHEHHEM: = — 6" +3t+2 , TJIe TIyTh BBIPaXKEH B
METpax, BpeMs - B ceKyHax. HaliTh 3aBUCMMOCTb yCKOPEHUS OT BPEMEHHU. Bpanciurh
PaBHOJIEHCTBYIOILYIO CUITY, IEHCTBYIOIIYIO Ha TEJIO B KOHIIE BTOPOI CEKYH/Ibl, U CPEIHIOI0 CHITY 3@ 3TOT
IIPOMEXYTOK BPEMEHH.

3amaua 2. Touka neuwxketcs B ockoctd XOY 1o 3akony: X = 2t; y = 3t(1 — 2t).

Haiitu: 1) ypaBHenue tpaektopuu Y = f(X) u mu300pa3uth ee rpaduuecku; 2) BEKTOp ckopoctu V; 3)
YCKOpEHHUS a B 3aBUCUMOCTH OT BpeMeHH; 4)MOMEHT BpeMeHHU tp, B KOTOPBIH BEKTOP YCKOpEHHUs a
COCTaBIISIET Yroi T/4 ¢ BEKTOPOM CKOPOCTH V.

3agaua 3. OgHOPOIHBIN cTepkeHb IIMHON (=1 M MOXKeT CBOOOAHO BpallaThCs BOKPYT TOPHU3OHTAILHOM
OCH, MPOXOASUIEH Yepe3 OJIUH M3 €ro KOHLOB. B Apyroi koHen yaapsieT myjs Maccod M=7 r, jersuias
NEPIEHIUKYIJIIPHO CTEP>KHIO M €r0 OCH BpallleHus, U 3acTpeBaeT B HeM. Onpenenutb maccy M cTepxHs,
€CJIM B pPe3yNbTaTe MONajaHus MyJd OH OTKJIOHWICS Ha YroJl 0=60°. [Tpunsate ckopocts mynu V=360 m/c.
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Cuurates M»m.

T

3agaua 4. [1lap maccoit m; = 5 Kr ABMKETCS CO CKOPOCTHIO V1 = 1 M/C M CTAIKUBACTCS C MTOKOSIIAMCS
rapom maccod my = 2 kr. Onpegenuts ckopoctu U; u U, mapoB nocie ynapa. Yaap cuutath aOCOIOTHO
YIOPYTUM, TIPSIMBIM, [IEHTPATbHBIM.

3apaua 5. 3a npomexyrok Bpemenu t=10 ¢ yactuna npouia 3/4 okpyxHoctd paguycom R=160 cm.
Haiitu: 1) cpenHioro cKoOpocTbh IBMKEHHSI <V>; 2)MOAYNb CpeIHEH CKOPOCTH nepeMemeHH;{|<v>|; 3)
MOJIyITh CPEIHErO BEKTOPA IMOJTHOrO YCKOPEHHS | <&>|, ecim wacTuiia JBHranack M3 COCTOSHHS ITOKOS C
IIOCTOSIHHBIM TaHI'€HIIMAJIbHBIM YCKOPEHHUEM a .

3agaua 6. /[Ba Mons KucCIOpoJa HM30TEPMHUYECKH CXKalld, a 3aTeM HW300apUYecKd PaCHIMPUIN 0
nepBoHavYasibHOTO 00bema. M3BectHo, uto P1=550 kIla, V1=9- 10'3M3, a CpelHsa KBaJpaTU4Hasi CKOPOCTh
JBUKEHHSI MOJIEKYJT B KOHEYHOM COCTOSIHMM paBHa 720m/c. Ha CKONBKO M3MEHUTHCS KOHEUHAs! CPEIHSS
KMHETUYeCcKasi DHEprusi €ro MOJIEKyJl OTHOCHUTEIbHO HayalbHOH. IlpeacraBuTh rpapuku OMHCAHHBIX
nporuecco B koopauHaTtax V-T.

3agauya 7. A30T HaXOAUTCS B 3aKPBITOM cocyie o0bemMoM 3 11 mpu Temmeparype 27°C u naBieHuu 3 aT.
[Toce HarpeBanwus JaBJICHUE B COCY/E TOBBICHIIOCH 710 25 atM. OnpenenuTh: 1) Temmneparypy a3zoTa mocie
HarpeBaHus; 2) KOJIMYECTBO TeIla, COOOIIEHHOTO a30Ty.

3anaua 8. Haiiti msmenenne AS sHTponmu npu npespautennu ibaa (t= —20°C) maccoit m=10 r B map
(t,=100°C).
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3agaua 9. B Tpex BepumHax KBajpara co cTopoHOM a=40 cM HaxoAATCs OJUHAKOBBIE MOJIOKUTEIbHBIE
3apsiabl mo 6,4 HKn kaxaeiii. HallTu HanpsKEHHOCTh M MOTEHIMAN AJIEKTPUYECKOTO MOJsi B YETBEPTOM
BepuIMHE. PaccunTarh pasHOCTH MOTEHIMATIOB MEXY LIEHTPOM KBaJpaTa U YETBEPTOU BEPILIUHON

3amaua 10. Onpenenuts CHIy TOKa, TEKYIIEro Yepes aneMeHT &,, ecin £=1 B, & =2 B, & =3 B, r=1 Om,

r,=0,5 Om, r=1/3 OMm, Rs=1 Om, Rs=1/3 Om.

3agauya 11. beckoHeYHO JUTMHHBIN MPOBOJHUK U30THYT TaK, Kak 3TO H300pakeHo Ha pucyHKe. OnpenenuTh
MarHUTHYIO WHAYKIUIO B mois, co3maBaemoro B Touke O Tokom | = 80 A, TekymuM 1o MPOBOIHHKY.
[Tpunsts r = R/2, rne R=1 m.

3agaua 12. Kpyrosoii BuTok paguycom R=15,0 cM pacnoyio’)keH OTHOCHUTENIbHO OECKOHEYHO JJIMHHOTO
IIPOBOJA TaK, YTO €T0 IUIOCKOCTh NapajulebHa NpoBoay. [lepnenaukynsp, BOCCTaHOBIIEHHBIN Ha IPOBOJ U3
LEHTpa BUTKA, SIBJISIETCS HOPMaJlblo K TUIOCKOCTH BUTKA. Cuia Toka B mpoBoje 11=5A, cuia Toka B BUTKE
toku |p=1A. Paccrosiuue oT meHtpa BuTKa 10 npoBojaa d=20 cm. Ompenenure MarHUTHYIO HHIYKIUIO B
LEHTPE BUTKA

3agauya 13. Ha paccrostHuu a = 1 M OT IJIMHHOTO MPSIMOTO MPOBOJA ¢ TOKOM | = KA HaxoauTCcs KOJIbLO
paguycoMm I =1 cM. KosbIio pacnosioxkeHo Tak, YTO MarHUTHBIN TOTOK, TPOHU3BIBAIOIIHNI €r0, MAKCUMAJICH.
Omnpenenure, KakoH 3apsl MPOTEUET 110 KOJIbILY TP BBIKIIOYEHUH TOKa B ITpoBoze. COMpOTUBIEHUE KOJIbIla
R =10 Owm.

3agauya 14. KenTelif cBeT HaTpHsi, KOTOPOMY COOTBETCTBYIOT JJIUHBI BOJIH A1=589HM u A2=589,59HM,
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najgaeT Ha TUPPaKIUOHHYIO pemeTky, umeromyto 7500 mrpuxos/cM. OnpenenuTsh:

1. HaubGonpmmwii mops10K MaKCUMyMa Ui 3TOTO CBETA;

2. YTIOBYIO IUCHIEPCHIO TU(GPAKIIMOHHON PEIIETKH;

3. Ilupuny pemeTku, HeOOXOIUMYIO JUISl pa3peLleHus ATUX JIBYX JIMHUI.
3agaua 15.Y1o71 o MEKIY IIIOCKOCTAME TIPOMYCKAHKS TIONSPU3aTOpa i aHaausaropa pasen 45°. Bo ckombko
a3 yMEHBIIHTCS HHTCHCHBHOCTE CBETA, BEIXO/ISIIETO 3 aHAIM3aTOPA, ECIIH YTOJl YBENHIUTh 10 60°?

3agaua 16.Beinykiias quH3a paguyca paBHOro 16 ¢M colpuKacaeTcsi co CTeKISIHHON TutacTuHoi. KonTtakt
JIMH3BI U TUTACTUHBI uaeanbHbli. J{nuHa Boabl cBeta S00HM. [TonyunTs BeIpaXkeHUS U1 PaliyCOB CBETIIBIX
Y TEMHBIX KOJIEI] ¥ HAalTH paJiyc MSATOTO CBETIOTO KOJbIIA.

3agauya 17. MakcuMyM CHEKTpalbHOU TUIOTHOCTH dHEpPreTudeckoit ceetuMoct CoHIIA MPUXOAUTCS Ha
JnuHy BoJHBI 0,48MkM. Cuntast, uro CoHIE U3ITydaeT KaK YepHOE TeJI0, ONPEAEIIHUTE:

1. Temmneparypy ero nmoBEepXHOCTH;

2. MONIHOCTE, H3JIy9aeMYI0 €r0 TTIOBEPXHOCTHIO.

3agaua 18. Ilpu HekoTOpOl 3aaep KUBAIOIICH PA3HOCTH MOTEHIIMATIOB (POTOTOK C MOBEPXHOCTU JIUTHS,
OCBEIIIAaEMOT0 AJIEKTPOMArHUTHBIM HU3JTy4eHHEM C JUIMHON BOJIHBI Ag , TMpekpamiaercs. V3MeHHB UIMHY
BOJIHBI W3JTydeHHUs B 1,5 pasa, YCTAaHOBWIJIM, 4TO JUIS TpeKparieHuss (OTOTOKa HEOOXOIUMO YBEIHUYHUTH
3aJIeP)KUBAOIIYI0 Pa3HOCTh MOTEHIIMAIOB B 2 pa3za. Pabora BEIXOJa IJIEKTPOHOB C MOBEPXHOCTH JIMTHS
Aux=2.39 5B. Breruncnure A,

3agauya 19. Kakas yacTh HA4aIBbHOTO KOJIMYECTBA AaTOMOB PacaaeTcs 3a OJIMH T'OJ B paTHOAKTHBHOM
22
usorone Th?® [Tepuon nmonypacnana T=7*10° rer.

Bamaua 20. ®otoH ¢ sueprueii £€=3,02M5B B 10J1€ THKEIIOTO SAApa MPEBPATUIICS B APy 3JEKTPOH-TIO3UTPOH.
[TpuHMMast, YTO KUHETUYECKAasi SHEPTUsl AIEKTPOHA U MO3UTPOHA OJMHAKOBA, OTMPECIINTE KHHETUYECKYIO




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

OHCPIruro KaX(HOﬁ qaCTHUIIBI.

o 235 . .
3anaua 21. Onpenenute CyTOYHBIN pacxo YUCTOTO ypaHa goU™™ aTOMHOM 3JIEKTPOCTAHLIUEH MOIITHOCTHIO
2
300MBT, ecniu ipu neneHnu  gU 3a OJIMH aKT aenenus Boiaensercs 200M»aB suepruu.

+
3agaua 22BerauciuTh NOCTOSTHHYIO Punoepra, eciy u3BECTHO, 4TO JIJIs HOHOB He' pa3sHOCTh JTMH BOJH
MEX1y FOJIOBHBIMU JTUHUSIMH cepuu banbmepa u Jlaiimana AA=133,7umM.

. 11 11
3agaua 23. HaifTu pa3HOCTb SHEPIUU CBSI3U oN” U 1p~ B Aape 5B ..




0) I[lopsaoxk mnpoBedeHHs] TPOMEKYTOUHOH AaTTECTAMHU, MOKA3ATeJM W KPUTEPUH
OlleHUBAHUSL:

[TpomexyTouHass arrectanus To AuciuiuinHe «Du3uka» BKIIOYACT TEOPETHUECKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUAIOIIMMUCS 3HAHUH, M TIPAKTHYECKUE
3a/1aHusl, BBISBISIIOIINE CTENIEHb COOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, POBOIUTCS B (hopMe
sk3ameHa (1, 2 cemecTp) u 3adera ¢ orieHKOH (3 cemectp).

JK3aMeH — YCTHBIN, KJIacCHYecKuid. B kakiom Ousere 2 TeopeTHdecKux Borpoca u 1 3a1aqa.
Jist monrydenus oeHKH «OTIUIHO» WITH «XO0pOIIIoy 0053aTeIbHO MPABIIILHOE PEIICHUE 3aa4H.

Kpurepun BbicTaB/IEHUS IK3AMEHAIIUOHHOM OLEHKM:

— Ha OILECHKY «OTJUYHO» — OOydJaronmuiics JOJDKEH II0Ka3aTh BBICOKUM YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHYeCKoe M TIIyOOKOe 3HaHue
y4eOHOT0o Marepuaja, CBOOOJHO BBINOJIHATH MPAKTHUYECKUE 3a7aHus, CBOOOJHO OMNEPHUPOBATH
3HAHUSAMHU, YMEHUSMH, MPUMEHATh UX B CUTYallUSAX IMOBBIIIEHHOM CIOXHOCTH; OOydYaroluiics
JIOJDKEH 001afaTh 3HAHUSMU HE TOJBKO Ha YPOBHE BOCIPOM3BEICHUS U OOBSICHEHUS
uH(pOpMallMK, HO ¥ MHTEJUIEKTYalbHBIMU HAaBBIKAMHU PEIICHUS MPOOJIEM U 3a/lad, HaXOXKICHUS
YHHUKAJIBHBIX OTBETOB K MpoOIeMaM, OIICHKU M BBIHECEHUS KPUTHUCCKUX CYKJICHUN;

— Ha OIEHKY «Xopomio» — oOydJalomuics [TOKEH IoKa3aTh CpEeIHUN YpOBEHb
c(hOpMUPOBAHHOCTH KOMIETCHIIUI: OCHOBHBIC 3HAHHS, YMEHHUS OCBOEHBI, HO JOITYCKAaIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHECHHUS [IPH aHAJTUTUYECKUX OTEepalusiX, IEPeHoce
3HAHUW ¥ YMEHHUM HA HOBBIE, HECTAH/IAPTHBIC CUTYAIIUH,

— Ha OLIEHKY «yI0BJETBOPHUTEJIBHO» — CTYJIEHT JIOJDKEH IOKa3aTh MOPOTOBBIA YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETCHIIMH, TO €CTh OH JOJDKeH HMETh 3HaHMS Ha YpPOBHE
BOCTIPOM3BEJICHUS U O0BACHEHUSI HHPOPMAINK, UHTEIJICKTyaJIbHble HABBIKU PEIICHUS MPOCTHIX
3a/1a4; B XOJIc KOHTPOJBHBIX MEPOIPHUSATHI JOMYCKAIOTCS OIIMOKH, MPOSIBISICTCS OTCYTCTBUE
OTJICIbHBIX 3HAHUM, YMEHU, HABBIKOB, O0YUYaIOLUICS UCTIHITHIBAECT 3HAYUTENbHBIEC 3aTPYTHEHUS
IIPU OTIEPUPOBAHUU 3HAHUSIMU M YMEHUSIMU TIPU UX TIEPEHOCE HAa HOBBIE CUTYaIIUH.

— Ha OLICHKY «HeYA0BJIETBOPUTEIbHO» — PE3yNIbTaT 00yYeHHs HE JOCTUTHYT, KOMIIETCHIINH HE
c(hOpMHUPOBAHEI, CTYJICHT HE MOXKET TI0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHHUS U OOBSICHEHUS
uH(pOpMallii, HE MOXKET MOKa3aTh MHTEIUIEKTya IbHble HABBIKU PEIICHHSI MPOCTHIX 3a]1a4.



