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JIner akryaauszanuu padoueil nporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqanuu kageapsl Ousznku

IIpotokom ot 20 1. Ne
3aB. kadeapoii .M. Hoarymva

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3aceqanuu kageapsl Ousznuku

[Ipotokom o 20 r. Ne
3aB. kadeapoii JAM. loarymvx

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acemaHuu kapeapbl Duznku

IIpotokom ot 20 1. Ne
3aB. kadeapoii JAM. lonarymux

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamzanuu B 2028 - 2029
y4eOHOM roy Ha 3acenanuu kapeapbl Duznku

[Iporokon or 20 1. Ne
3aB. kadeapoii JAM. onarymvn




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

[ToydeHnue cTyaeHTaMH OCHOBOTIOJATAIONIUX MPEACTABICHUN O (PyHIAMEHTATHLHOM
CTPOCHMM MaTepul M (PU3NYECKUX NPUHIUINAX, JIeKAIMX B OCHOBE COBPEMEHHOM
€CTECTBCHHOHAYYHOU KapTUHBI MUPA; (OPMHUPOBAHUE Y CTYACHTOB COBPEMEHHOTO €CTECTBEHHO-
HAyYHOTO MHPOBO33PEHUS; pPA3BUTHUE HAYYHOIO MBIIUICHUS U pacIIUpPEHHE Hay4dHO-
TEXHHYECKOTO KPYro30opa; OBJIAJICHUE OCHOBHBIMU (DM3MUYECKUMHU KATETOPHUSIMH, TOHATHUSIMH U
byHIaMeHTalIbHBIMH (PU3MUYECKUMH 3aKOHAMU; MIOTYYeHHE IPEICTaBICHUN O PyHIaMEHTATbHBIX
KOHIIENIINSAX COBPEMEHHOIO €CTECTBO3HAHUS KaK pe3ylibTaTa HCTOPHUYECKOTO TIPOIecca;
OBJIaJICHUE TpPHEMaMHU M METOJaMHU pEIIeHUs KOHKPETHBIX 33/Jay W3 pPa3IMYHBbIX 0bjacTeit
(GU3KMKYM, YMEHUsS BBIJCIUTH KOHKPETHOE (DM3MUYECKOE COJNEpKaHWE B MPHUKIATHBIX 3a1adax
Oynymeil mnpodeccHoHaIbHOW — JOEATENbHOCTH; (OPMUPOBAHHME HABBIKOB  IMPOBEACHUSA
(U3UYECKOTO JKCINEPUMEHTa, MO3BOJISIOIIUX WM BIIOCIEJACTBHH OBJIAJCTh KOMILIEKCOM
koMrieTeHnui, mnpeaycMorpeHHsix PI'OC BO mno wampaiaenuto moxarotoBku 08.03.01
«CTDOUTENHCTBOY.

2 MecTO TUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO NPOrpaMMbl

Juctunnuna Ou3nka BXOJIUT B 0053aTENIbHYIO YaCTh Y4€OHOTO IJIaHa 00pa30BaTeNbHON
POTrPaMMBl.

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIIUH/ IPAKTUK:

HucuuiuinHa — «@usuka» 0a3upyercss Ha  eCTECTBEHHOHAYYHbIX  JUCLUIUIMHAX:
MaTeMaTHKa, GU3NKa, XUMHUS B 00bEME CpETHEH IIIKOIIbI.

3nanus (YMEHHs, BIAJICHUS), TOTYyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS IUCHUILINH/TIPAKTHK:

ConpoTuBieHne MaTepUaloB

CrpourenbHas (pusuka

CrpoutenbHas MEXaHHKa

NnxeHepHble cUCTEMBI U 000py10BaHHE 3JaHUIN

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUINHBI (MOAYJIS) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®Pusnka» oOydarouuiics aoJKeH
00Ja1aTh CIeAYIOUMMU KOMIIETEHIIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

OIIK-1 Cnocoben peuiaTh 3aaa4un HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH Ha OCHOBEC UCITIOJIb30BaHUA
TCOPCTUUCCKUX M TMPAKTHYCCKUX OCHOB CCTCCTBCHHBLIX W TCXHUYCCKUX HAYK, a TaKXe
MATEMATUYCCKOI'O arlriapara

OIlIK-1.1 Omnpenensier XapakTepUCTHKU (U3NYECKOTO M XUMHUYECKOro Ipolecca
(sIBNIEHMST), XapaKTEPHOTO U1 00BEKTOB NMPO(hecCHOHAIBHON AEATENbHOCTH,
Ha OCHOBE TEOPETUUYECKUX U IKCIIEPUMEHTAIIBHBIX UCCIIE0BAHUI

OIlK-1.2 Hcnone3yeT TeopeTHd4ecKue OCHOBBI TEXHUYECKHX HAYK JUIsI IPUMEHEHUs
MHHOBAIIMOHHBIX TEXHOJIOTHH Ha peaJIbHBIX CTPOUTENbHBIX 0OBEKTOB

OIIK-1.3 Pemraer wHXeHepHbIe 3a1aud C TOMOIIBIO MaTeMaTHYECKOro ammapara
BEKTOPHOW anreOphl, aHAIUTHYECKOM TEeOMETpUH U MaTeMaTHYeCKOTro
aHaJIN3a

OIIK-1.4 Pemraer Teopernueckue 3agaud B OOJACTH TEIUIOTEXHHKH, THIPABIUKH,

TEIUIOMAcCOOOMEHa, HCTI0JIb3Ys (hyHIaMEHTAIbHbIC 3HAHMS




4. CTpyKTypa, 00b€éM U coepkaHne TUCHHUILINHBI (MOLYJI5)
OO0mmast TpyTI0eMKOCTh AUCIHILIAHBI COCTABISACT 7/ 3a4eTHBIX eAuHHI] 252 akaj. 9acoB, B TOM

qHUCIIe:

— KOHTaKTHas pabdora — 163,9 akan. yacos:
—ayauTtopHas — 158 akan. yacos;

— BHeayIuTOpHas — 5,9 akaj. 4acos;

— camocTosTeabHas padbota — 52,4 akaj. 4acos;

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

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynuropHas 3 =
o | xonraxtHas pabota E = dopMma TEKYILETo
g B
= o T KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) == A . P Kon
2 & © | caMOCTOATENBHOM | ycreBaeMoCTH
JCIUTUTAHBI 5 S . | xommerenn
@) g £ paboThl MIPOMEKYTOYHOH
nab. | mpakr. | 3 @
Tex. 2'S aTTeCcTaluu
3aH. 3aH. | QO &
1. Oduznueckue OCHOBBI
MEXaHHUKH
MIOJTOTOBKA K
NPaKTUYECKOMY
3aHSTHIO;
BBINOJIHEHNE
MIPAaKTHIECKUX
P MpoBepKa OIIK-1.1,
11 Kunemarnka pador (MA3);
HWHAWBHUIyaJIbHBIX OIIK-1.2,
MOCTYTIATEIEHOTO u 2 2 1 | camocTosTeNBEHOE
BpamiaTeJIbHOr0 ABHKECHHUS U3ydeHHe yueOHON 3afad, OIIK-1.3,
P y y . cemuHap Ne 1; OIIK-1.4
1 HayIHOU
JUTEPATYPHI B TOM
qucie
NEKTPOHHBIX
pecypcos.
1 MOJTrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MIPaKTHYECKOMY
3aHATHIO; MpoBepKa
BBITIOJTHEHUE WHIUBHAYaIbHBIX
FHBIRY OTK-1.1,
1.2 JluHamuka MIPAKTHUECKUX 3aJ1a4;
OIIK-1.2,
MOCTYNaTEeILHOTO u 2 4 2 1 pabot (M3); 3alluTa OITK-1.3
BpALIATENbHOTO JBUKCHUS CaMOCTOSTENbHOE |  7TabopaTOpHBIX -
9 . OIIK-1.4
n3yueHue yqeOHon padot Ne 4;
U Hay4yHOU cemuHap Ne 2;
JUTEPATyPhl B TOM
qucie
JNMEKTPOHHBIX
pecypcos.




IOAT0OTOBKA K

nabopaTopHOMY,
CEMHHApPCKOMY U
IIPaKTHIECKOMY
3aHATHIO; MpoBepKa
BBITIOJTHEHNE I/IH,I[I/IBI/I,I[yaJ"ILHLIX OIK-1.1,
1.3 3akoHBI COXpaHCHHS B 4 6 2 HI; %KTH‘ECIEH).( 3ajat, OIIK-1.2,
MEXaHHUKE pacor (MJ13); saura - OIIK-1.3,
caMocTosiTeNbHOE | JTabopaTopHOi
. . OIIK-1.4
n3yudeHue yuyeOHou paboter Ne 1,
Y HAYYHOU cemuHap Ne 3;
JIUTEPATypPhl B TOM
qHcIe
3JIEKTPOHHBIX
pecypcos.
MIOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
NPaKTUYECKOMY
3aHSTHIO; poBepKa
BBINOJIHEHNE I/IH/Z[I/IBI/I/Z[yaJ.'ILHLIX OTK-1.1,
1.4 MexaHndeckue 2 4 1 Hp%KTH‘iZCI;H)_( A OIIK-1.2,
KoJieOaHUs ¥ BOJTHBI pator (MJ13); Jauira OIIK-1.3,
caMocCTOsITeNIbHOE |  1abopaTOPHBIX
. ) OIIK-1.4
u3ydyeHue yueOHoi| pabot Ne 5, 7;
U Hay4yHOH cemuHap Ne 4;
JUTEPATyPhl B TOM
qucie
NIEKTPOHHBIX
pecypcos.
MOJrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MIPaKTHYECKOMY poBepKa
3aHATHIO; HUHIUBUAYATbHBIX
BBITIOJTHEHNE 3ajad; OIK-1.1,
15 PenaruBucrckas 2 21 HI; %l;TTHE{IZElI;P;X BH?;I;EEHH OIIK-1.2,
MEXaHHKa l Call;\)/IOCTOZTeJ'Ibl-l’OC BUPTYaJIbHOI OIIK-1.3,
. OIIK-1.4
n3ydyeHue yueOHoi| J1abopaTopHBIX
U Hay4yHOH pabotsr Ne 1,
muTepaTypsl B ToM|  cemunap Ne 5;
qucie
NEKTPOHHBIX
pecypcos.
Hroro no pazneny 12 14 7,1

TCPMOJUHAMHUKA

2. Craructuyeckas (Qu3MKa u




IOAT0OTOBKA K

pecypcoB.

nabopaTopHOMY,
CEMUHAPCKOMY U
IIPaKTHIECKOMY
3aHATHIO; IpOBEpKa
BBITIOJTHEHNE WHIBUAYaIbHBIX OIK-1.1,
21 CraTtucruueckas 1P aKTquCKm.( Janad, OIIK-1.2,
¢dusnka pador (M]13); JauTa - OIIK-1.3,
caMocTosiTeNbHOE | JTabopaTopHOi OTIK-1.4
n3zyueHue yyeOHol| paborer Ne 11; '
Y HAYYHOU cemuHap Ne 6;
JIUTEPATypPhl B TOM
qHcIe
3JIEKTPOHHBIX
pecypcos.
1
MIOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
IPaKTUYECKOMY
3aHSTHIO; poBepKa
BBINOJIHEHNE WH/IUBUTYaJIbHBIX OTK-1.1,
MIPAaKTHIECKUX 3ajad; OINK-1.2
2.2 TepMouHaMuKa pador (MA3); 3alnTa OTIK-1 3'
CaMOCTOSITENIEHOE nabopaTopHO OHK-l. 4
u3ydeHue yueOHoi| pabotsl Ne 14; '
U Hay4yHOH cemuHap Ne 7;
JUTEPATyPhl B TOM
qUCIIe
NIEKTPOHHBIX
pecypcos.
Hroro no pazneny
3. DIeKTpIYECTBO 1 MarHeTH3M
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
HPaKTUYECKOMY
3aHSTHIO; npoBepKa
BBINOJIHEHHE WH/IMBUTYaJIbHBIX OIK-1.1
3.1  DaeKTpocTaTH4ecKoe TIPaKTUIECKUAX 3amady, OIK-1 2'
nonse B Bakyyme u B| 1 padot (MA3); 3aIuTa OHK-1-3‘
BEILECTBE caMocCTosITeNbHOE | JrabopaTopHOi OHK-l' 4
u3ydeHue yueOHoi| pabotsr Ne 21; '
1 HayIHOU cemunap Ne 8;
JUTEPATyphl B TOM
qucie
JIEKTPOHHBIX




IOAT0OTOBKA K

nabopaTopHOMY,
CEeMUHAPCKOMY U
IIPaKTHIECKOMY
3aHSTHIO; MpoBepKa
BBITIOJTHEHNE I/IH,I[I/IBI/I,I[yaJ"ILHLIX OIK-1.1,
3.2 [TocrostHHBII 4 4 2 1 HI; %Igrﬂ(qlzgg;x 33:[[:;; OIIK-1.2,
JNEKTPUICCKUN TOK P > » . OIIK-1.3,
caMocTosiTeNbHOE | JTabopaTopHOi OTIK-1.4
n3ydeHue yaeOHoi| paboTer Ne 24;
Y HAYYHOU cemuHap Ne 9;
JIUTEPATypPhl B TOM
qHcIe
INEKTPOHHBIX
pecypcos.
MIOJTOTOBKA K
CEeMUHAPCKOMY U
MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
33  MarHHTOCTATHICCKOE HpaKTquCKH%( IIpOBEpKa OIIK-1.1,
mote B Bakyyme u B 4 1 1 padot (M13); I/IH,E[I/IBI/I,ZLya.TILHLIX OIlK-1.2,
BeleCTBe CaMOCTOfITeJ‘ILHO&i 3aj1ay; OIIK-1.3,
n3yuenue yueOHoi| cemunap Ne 10; OIlK-1.4
U Hay4yHOH
JHUTEPATyPhl B TOM
qUCIIe
NIEKTPOHHBIX
pecypcos.
MOJrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MIPaKTHYECKOMY
3aHATHIO; IpOBEpKa
3.4 DeKTpOMarHuTHas BBITIOJTHEHNE WHIUBHAYaIbHBIX OIK-1.1
MHIYKIHS. MIPAaKTHIECKUX 3ajad; OHK-1.21
DNeKTpOMarHUTHbIC 6 6 1 2 padot (MA3); 3aIUTa OIK-1 3'
konebanus. [lepeMeHHBIN CaMOCTOSITEIIEHOE nmabopaToOpHBIX OHK-l' 4'
NIEKTPUYECKUHN TOK u3ydeHue yueOHoi| pabot Ne 27, 28; '
¥ HAyIHOH cemunap Ne 11;
JIUTEPATypPhl B TOM
qucie
AJIEKTPOHHBIX
pecypcoB.
Hroro no pazaeny 18 14 6 5
Hroro 3a cemectp 36 36 18 16,1 3a4ET

4. OnTuka




IOAT0OTOBKA K

DIeMEHTHI KBAaHTOBOH (H3UKH

nabopaTopHOMY,
CEeMUHAPCKOMY U
IIPaKTHIECKOMY
3aHSTHIO; MpoBepKa
BBITIOJTHEHNE WHIUBUAYaIbHBIX OIK-1.1,
4.1 BonHoBas  ONTHKA TIPAKTUYECKUX 3ajady;
OIIK-1.2,
(unTepdepenuus, 8 10 pa6ot (MA3); 3aIuTa OIK-1.3
JTUPPaKIUS, TTONSPU3ALIHS) CaMOCTOSITeNIbHOE |  J1ab0paTOpHBIX OHK-li 4‘
n3ydeHue yueoHoii |padot Ne 32, 34, 35; ’
Y HAYYHOU cemuHap Ne 12;
JIUTEPATypPhl B TOM
qHcIe
INEKTPOHHBIX
pecypcos.
2
MIOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
IPaKTUIECKOMY
3aHSTHIO; poBepKa
BBITIOJTHEHUE WHIUBUAYaATbHBIX
TIPaKTUIECKUAX ! 3a§§q' OIIK-1.1,
’ OIIK-1.2,
4.2 KBaHTOBasI ONTHKA 6 6 pador (MA3); 3aIUTa OTNK-1.3
CaMOCTOSITENIbHOE nabopaTopHOH OHK-l. 4
u3y4yeHue yueOHoi| paGotsl Ne 36; '
U Hay4yHOH cemuHap Ne 12;
JUTEPATyPhl B TOM
qHCIIe
NIEKTPOHHBIX
pecypcos.
HWroro no pazneny 14 16
5. ®usuka atoma
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
PaKTHIECKOMY
3aHSTHIO; npoBepKa
BBIIIOJIHCHHUEC UHAUBUAYAJIbHBIX
TIPaKTUIECKUAX 8 3aﬂ;(zilq' OINK-1.1,
’ OIIK-1.2,
5.1 ®usuka aroma 2 6 4 padot (MA3); 3aIuTa OIMK-1.3
CaMOCTOSITEIIEHOE nmabopaToOpPHBIX OHK-l' 4'
usydeHue yueOHoi| pabot Ne 41, 42; '
¥ HAyIHOH cemuHap Ne 13;
JIMTEPATYpPhl B TOM
qucie
JJIEKTPOHHBIX
pecypcoB.
Wroro no pazneny 6 4
6. ®dwusuka TBEpAOTrO  TEjA.




IOAT0OTOBKA K

nabopaTopHOMY,
CEMHUHAPCKOMY;
BBITIOJTHEHNE IpOBepKa
MPaKTHYECKUX | WHIMBUAYaJIbHBIX OIK-1.1
6.1 ®duzuka TBEpIOTO TEINA. padot (MA3); 3ajady; OHK-l.Zl
DJIEMEHTBI KBaHTOBOMH| 2 6 3 2 6 | camocTosATENBLHOE 3aIUTa OHK-1-31
(huzukn u3yueHue ydeOHoi| J1abopaTopHOit OHK-l. 4
Y Hay4HOU paboTsl Ne 44; '
nuTepatypsl B ToM | cemuHap Ne 14;
qHCIe
NIEKTPOHHBIX
pecypcoB.
HUroro no pazaeny 6 3 2 6
7. Dduzuka spa u
9JIEMEHTAPHBIX YaCTHI
MIOJrOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
OPaKTUIECKOMY
3aHSTHIO; poBepKa
BBITIOJTHEHNE WHIUBUAYATbHBIX OTK-1.1,
MIPAaKTHIECKUX 3ajad;
71 Qwmxa  aapa 1 2 8 4 5 10,3 pador (MA3); 3alnATa OIIK-1.2,
3JIEMEHTApPHBIX YaCTHIL . OIIK-1.3,
caMocTosITeNbHOE | JTabopaTopHO OIK-1.4
u3ydeHue ydeOHoi| pabotsl Ne 51, 53 '
Y HAy4HOU cemunap Ne 15;
JIUTEPATyPhl B TOM
qucie
INMEKTPOHHBIX
pecypcos.
HWroro no pazneny 8 4 5 10,3
Hroro 3a cemectp 34 17 17 36,3 9K3aMeH
Hroro no aucnumninuze 70 53 35 52,4 3a4€eT, DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzammu pa3iIMYHBIX BUAOB y4yeOHON paboTbl Hambonee 3PPEeKTUBHBIE
pe3yibTaThl OCBOEHUS AMCUUIUIMHBL «®du3uka» AalT TpaJulUOHHBIE 0Opa30BaTelbHbIC
TEXHOJOTMH, TEXHOJOTMU  MpOOJEMHOro  OOYy4EeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUH,
MH(POPMALMOHHO-KOMMYHUKAIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOIHH.

1. ®opmbl yueOHBIX 3aHATUH C UCIIOIB30BAHNEM TPATUIIMOHHBIX TEXHOJIOTHH:

WudopmannonHas  JIeKUMs—  IOCJIEIOBATENbHOE  W3JOXKEHHE  Marepuana B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

Cemunap — Oecenia mpemnogaBares U CTyICHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOLIEHUH 10 KaXJIOMy BOIpPOCY IUIaHa 3aHATUS C €AMHBIM U1 BCEX IIepeuHeM
pEeKOMeH1yeMOoi 00513aTeIbHOM U JONOTHUTEIBHOM JIUTEPATYPHI.

IIpakTnueckoe 3aHATHE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHMH M HABBIKOB II0
IPEJIOKEHHOMY aITOPUTMY.

JIaGoparopHas paboTa — opranusanus ydeOHoH paboThl ¢ peajlbHbIMU MaTepUATbHBIMU U
UHPOPMALIMOHHBIMA OOBEKTaMH, AKCIEPUMEHTAIbHAS pPadOTa C aHAJIOTOBBIMH MOJCISIMHU
peabHbIX OOBEKTOB.

2. ®opMbl yU€OHBIX 3aHITHH C UCIIOJIH30BAaHUEM TEXHOJIOTHI TPOOIEMHOTO O0yUCHHS:

[IpobnemHass Jnekuuss — U3IOKEHUE MaTepHuaia, Mpearoararonee MOCTaHOBKY
IpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pA3JIUYHBIX HAy4YHBIX I10/X0JI0B,
aBTOPCKME KOMMEHTApUH, CBS3aHHBIE C PA3JIMYHBIMU MOJEISAMHU MHTEPIPETAUU M3y4acMOro
Marepuana.

[IpakTuyeckoe 3aHsATHE B (OpMe NpPaKTUKyMa — OpraHu3anus ydeOHOH paboThl,
HalpaBJ€HHAsT Ha peIIeHHUE KOMIUIEKCHOMW y4eOHO-TIO3HABATENbHOM 3a/ayu, TpeOyromen oT
CTYJEHTAa IPUMEHEHNUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. @opMBbI YIeOHBIX 3aHATHI C UCTIOIB30BAHUEM CIICIIHATTU3NPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHM:

Jlexuus «oOpaTHOM CBSA3M» — JIEKIUSA—TIPOBOKAIMS (M3JI0’)KEHUE MaTepHralla C 3apaHee 3a-
IUTaHUPOBAHHBIMH OLIMOKaMHU ), IeKIusA-0ece1a, TeKIUA-AUCKYCCHS.

CeMuHap-aucKyccHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-iudo CHOpPHOro BOMpoOca,
npoOeMbl, BBIABICHHME MHEHUH B Tpynmne (MeXrpynmoBOH Iuajor, AMCKYCCHS Kak CIIop-
JIAasor).

4. ®opMbl y4eOHBIX 3aHATUH C HCIIOJIB30BaHUEM HH(POPMALMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHI:

Jlexuus-Bu3yanu3anysi — H3JI0KEHUE COJEP)KaHUs CONPOBOXKIAETCS Ipe3eHTaluen
(eMoHcCTpalell yueOHbIX MaTepHaioB, MPEJICTABICHHBIX B Pa3IMYHbIX 3HAKOBBIX CUCTEMAX, B
T.4. WUTIOCTPATUBHBIX, TPahUUEeCcKUX, ayJH0- U BUIEOMATEPHATIOB).

[IpakTuueckoe 3aHsATHE B (opme TMpe3eHTalM — TMPEACTaBIEHUE pe3yJIbTaTOB
IIPOEKTHOM MJIM MCCIIEN0BATENIBCKON AESTEIBHOCTH C MCIOIb30BAaHUEM CHEUAIN3UPOBAHHBIX
IIPOrPaMMHBIX Cpej.

6 YueOHO-MeTOqHUECKOE 00ecIedeHEe CAMOCTOSITeJIbHOW PadoThl 00y4aIIMXCs
[Ipencrasneno B mpuioxkeHuu 1.

7 OueHoYHbIe cpeICcTBA A5 IPOBeeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOaMYecKOe H HH(POPMAIIMOHHOE O0ecTeueHrue TUCIUIIIHHBI (MOTYJIs1)
a) OcHoBHasl IUTEpaTypa:



1. lemuguenko, B. Y. ®usuka : yuebnuk / B.W. demunuenko, N.B. Jlemuauenko. — 6-e u3.,
nepepad. u pon. — Mocksa : UHOPA-M, 2020. — 581 c. + Jlon. maTepuainsl [ DIeKTPOHHBIN
pecypc]. — (Bricmiee obOpazoBanue: bakamaBpuat). - ISBN 978-5-16-010079-1. - Tekcr :
anektpounsii. - URL: https://znanium.com/catalog/product/1239249  (mara obGpareHus:
23.04.2024). — Pexxwum A0CTyIA: 10 MOATMKCKE.

2. Ky3nenos, C. . ®usnka: Mexannka. Mexannueckue KoieOaHusl U BOJHBL. MOJIEKyJsIpHast
¢usuka. Tepmonunamuka : yue6. mocodue / C.U. Ky3nenoB. — 4-e usn., ucnp. u gom. — M. :
ByzoBckuii yueonuk : MHOPA-M, 2018. — 248 c. - ISBN 978-5-9558-0317-3. - Tekcr :
anekTponHbii. - URL: https://znanium.com/catalog/product/956681  (mata oOpaiueHus:
23.04.2024).

3. Ky3neno, C. 1. ®uzuka: OCHOBBI 3JEKTPOJAWHAMHUKHU. DIIEKTPOMArHUTHBIE KOJICOAHUS U
BOJIHBI : y4e0. mocobue / C.U1. Ky3nenoB. — 4-e uzn., ucnp. u gon. — M. : By3oBckuit yueOHUK
: MTHOPA-M, 2018. — 231 c. - ISBN 978-5-9558-0332-6. - Tekcrt : anexkrpoHHbIid. - URL:
https://znanium.com/catalog/product/956679 (marta oopamenwus: 23.04.2024).

4. Kysuenos, C. 1. ®usuka. Bomnosas ontuka. KBantoBas npupozaa usznyuenus. Kysnernos, C.
. ®usuka. Bonnosas ontuka. KBantoBas mpupoa u3nydeHus. IeMeHThl aTOMHOU U SACPHOM
¢usuku : yae6Hoe mocodbue / C. U. Kysnerno, A. M. Jlugep. — 3-¢ u3a., nepepad. u gon. —
Mocksa : By3ockuit yueOnuk : UHOPA-M, 2019. — 212 c. - ISBN 978-5-9558-0350-0. -
Tekcr : anextponHbiid. - URL: https://znanium.com/catalog/product/1002478 (mara oOpaiieHus:
23.04.2024)

0) JlomostHuTEIbHAS JIUTEPATYpA:

1. Uponos, N.E. 3agauu mo obieit pusuke [Teker] : yueod. mocobue / U.E. Upomos. — 12-
e u3na., crep. — CII6.: Jlanp, 2007. — 416 c.: un. — (YueOHuku s By3oB. CreuuanbHas
nuteparypa). — ISBN 978-5-8114-0319-6.

2. YeproB, A.I'. 3agaunuk mo ¢usuke [Tekcr] : yueb. mocodue / A.I'. Uepros, A.A.
Bopo6beB. — 8- u3n., mepepad. u gom. — M. : ®usmariur, 2008. — 640 c.: mn. — ISBN 9875-
94052-145-2.

3. Pemenne 3amau mo kypcy obmeit ¢pusuku [Tekcr]: yue6. mocodue / [H.M Poraues,
['1O. bananauna, W.I1. 3aBepmmnackuii u n1p.]; nox pen. H.M. PoraueBa. — 2-e u3n., ucnp. —
CIIG.: Jlans, 2008. — 304 c.: nin. — (YueOHuku 171 By30B. CrieialibHas JIMTEPaTypa)

4. Kyznenos, C. 1. CnpaBouynuk no ¢usuke : yued. nocodue / C. U. Ky3unenos, K. U.
Porosun. - Tomck : M3a-Bo Tomckoro monurex. yausepcurera, 2014. - 220 ¢. - ISBN 978-5-
4387-0443-0. - Texkcr : smexrponnsd. - URL: https://znanium.com/catalog/product/675274
(mara obpamenus: 23.04.2024). — Pexxum nocTyma: mo moAmnucKke

B) MeToauyeckue ykasaHus:

1. Mexanuka. MonekynspHas ¢u3nka U TepMoauHamuka [Tekct| : mabopaTOpHBIH
npaktukyM 1o ¢pusuke / E.H. Acranos [u ap.]; mox pex. FO.I1. Koukuna. — Marautoropck: 13-
BO MarHuTtoropck. roc. TexH. yH-tTa uM. [.11. Hocosa, 2011. — 103 c.

2. Dnextpocraruka. [Tocrosuublil Tok [Tekcer] : JlabopaTOpHBIN PaKTHKYM 110 (usnke /
M.B. Beuepkun [u np.]. — Marauroropck: M3n-Bo Marautoropck. roc. TexH. yH-ta um. [.1.
Hocosa, 2011. - 60 c.

3. DnekrpomarneTu3M. Ontuka [Tekcr] @ mabopaTOpHBIA MPAKTHKYM IO TUCIHILINHE
«Du3mKa» 115 CTYACHTOB Beex crienuanbaocteit / M.b. Apkynuc [u ap.]. — Marauroropek: [OY
BIIO «MI'TY», 2009. — 102 c.

4. Capuenko, FO.M. IlepemenHbIi TOK [DNEKTpOHHBIH pecypc] : nmabopaTOpHBII
npaktukyM / F0.U. CaBuenko, O.H. Boctpokuyrosa, H.M. Mumenesa ; MI'TY. — Marauroropck
: MI'TY, 2018. — 1 snekrpon. Ont. Juck (CD-ROM). — ISBN


https://znanium.com/catalog/product/1239249
https://znanium.com/catalog/product/956681
https://znanium.com/catalog/product/956679
https://znanium.com/catalog/product/1002478
https://znanium.com/catalog/product/675274

978-5-9967-1151-2.

5.0u3uka aroma, TBEpAOro Teja, siipa: MHCTPYKUHUS IO BBIMOJIHEHUIO JIAOOPATOPHBIX
pabot 1o ¢usuke st CTyeHToB Beex crerpanbHocTei / B.K. benos [u ap.]. — Marautoropck:
I'OY BIIO «MI'TY», 2007. —48 c.

r) [Iporpammuoe o6ecneuenue u UuTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne

HaumenoBanue N
1o Ne torosopa Cpoxk neiicTBUS JTULEH3UH

I';/ll’ ifgngilgﬁjom Ne 135 ot 17.09.2007 6eccpodHo

7Zip CBOOOJHO PacHpoOCTpaHsIeMOe Secopouro

1o

Adobe Design

Premium CS5.5 |K-615-110112.12.2011 0eccpouHo
Academic Edition

FAR Manager ;}3 860HH0 PacHIpOCTpanseMoe OeccpovHO
Bbpaysep Yandex ;}3 86OILHO PacHIpOCTpanseMoe OeccpovHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca CchlIKa

I7IeKTpORHbIE. pecypent Oubmuorekn MITY mm, https://host.megaprolib.net/MP0109/Web

['.1. HocoBa

@denepalibHOE  TOCYIapCTBEHHOE  OHOIKETHOE

YUPEKICHUE «DenepanbHbIi urcruryt|URL: http://www1.fips.ru/

MTPOMBIIIITICHHONW COOCTBEHHOCTH

HanmonaneHas uHQOpMaMOHHO-aHATUTHYECKAs

cucrema — Poccmiicknit  umHnekc Haygnoro|URL: https://elibrary.ru/project risc.asp
mutuposanus (PUHIL)
ITouckoBas cuctema Axanemuss Google (Google

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

Scholar)
DOnexTpoHHas 0a3a MepHOAMYECKUX M3naHuii East
View Information Services, OO0 «MBUC»

9 MaTepuaJIbHO-TeXHHYECKOe 00ecreueHue TUCIUIIIHHBI (MOTYJIs1)

https://dlib.eastview.com/

MaTepI/IaJ'IBHO-TeXHI/I'—IeCKOG o0OecrieueHume JUCHHUIIIINHBI BKJIIFOYACT:


https://host.megaprolib.net/MP0109/Web
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://dlib.eastview.com/

JlekMOHHAs ayTUTOPHS BKITIOYAET:
MynsTuMeaniHbIE CPEeICTBA XPAaHEHUS, Iepeaau U MPeCTaBIeHUs HHPOPMAIIHH.

JIaGoparopust «MexaHUKH, MOJIEKYIAPHON (PU3UKH U TEPMOIUHAMUKIY BKITIOYAET:

1. bannucTuyeckue MasTHUKH.

2. Mastauk O6epOexa.

3. dusnueckuii MasiTHUK.

4. Nocka l'anbTOHA.

5. JlabopaTtopHasi ycTaHOBKA JJisi MCCIEIOBAHUSl PACHPECIICHUsS TEPMOIIEKTPOHOB I10
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTtopHast ycTaHOBKa HJisi ONpEIENICHUs IMOKa3aTelel aauadbarbl Y METOJIOM
Knemana u /Ie3opma.

7. JJaGopaTopHasi yCTaHOBKA JUJIsl IPOBEPKH 3aKOHA BO3PACTAHUs SHTPONHHU B IpOIECCe
nuddy3un ra3oB Ha MOJIEIU MTEPEMEIIMBAaHUS IAPOB.

8.JIabopaTopHasi yCTaHOBKA Ui IPOBEPKHU 3aKOHOB BO3PACTaHUS SHTPOIUU B IpoOIecce
Ter1000MeHa.

9.YcraHoBka I5abopaTopHas i M3YyYEHUS 3aBHCUMOCTH CKOPOCTH 3BYKa OT
temneparypsl "M®-C3-M"

10. YcranoBka nabopatopHas sl UCCIIEOBaHMS TEINIOEMKOCTH TBepaoro tena "M®-
TET-M".

11. YcranoBka nabopaTopHas Ui ONpeAeTeHUs YHUBEpPCAIbHOW ra30BOM IMOCTOSHHON
"MO-OI'TI-M".

12.Ctenp mabopaTOpHBIiA ra30BbIE MTPOLECCHI.

13. MepuTenbHbIi HHCTPYMEHT.

JIaGoparopust «NEeKTpUUECTBA U ONITUKN» BKIHOYALT:

1. JlabopaTopHas ycTaHOBKa Ul UCCIIEI0BAHUS DIIEKTPOCTATUYECKOTO M0JIS C TOMOILBIO
OJMHAPHOI0 30H1a.

2. YCcTaHOBKA [T ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcranoBka 1abopaTopHas 11 ONpeeeH!sl ”HIYKTUBHOCTH COJICHOM/1a U MAarHUTHOM
IIPOHUIIAEMOCTH.

4. YcraHoBKa jabopaTopHasi A7 M3y4eHHs Pe30HaHCa HaIpsDKEHUH M onpeaesieHus
UHAYKTUBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3y4EeHHUs JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TUGPaKIUOHHOMN PEIIeTKH.

6. JlaGopaTopHasi yCTaHOBKa JUIsd ONpEeNeHHs pauyca KPUBH3HBI JMH3BI U JUIMHBI
CBETOBOM BOJIHBI C TOMOLIBIO KoJiel] HproToHa.

7. JlaGoparopHasi yCTaHOBKa JUIsl ONPENAEICHUs KOHLIEHTPAlMM PAacTBOPOB caxapa U
MIOCTOSIHHOW BpaILlEHUSI.

8. MepuTenbHbI HHCTPYMEHT.

JlabGopaTopus «ATOMa, TBEPJIOTO TEJIA, SIAPay» BKIIOYACT:

1. JTaGoparopHas ycTaHOBKa JJIs U3y4eHUs BHEHIHETO (GoTorddexra.

2. YcTaHOBKa JUIsi M3YYSHHs CIIEKTpa aTOMa BOJOPOJa W OMpEIeSICHHs] TOCTOSHHOW
PunGepra.

3. YcranoBka nmabopaTopHas /7S OTIpeieNIeH s MOTeHIMala BO30Y K ICHH Ta3a.

4. YcTaHOBKA IS OTIPENIENICHUS JUTMHBI POOeTa YacTHUI] B BO3TyXeE.

5. MeputenbHbI HHCTPYMEHT.

AynuTopuu A TPYNIOBBIX U UHAMBUAYAIbHBIX KOHCYJIbTALMM, TEKYIErO KOHTPOJIS U
IIPOMEKYTOUHOM aTTECTALMK BKIKOYAOT: MHTEPAKTUBHASA JOCKA, IPOEKTOP;
MynbTUMEAUINHBINA ITPOEKTOP,IKPaH.



AymuTopun Ui CaMOCTOSTENIbHOW padoThl ¢ BbIXOJOM B MHTepHET M € JOCTymoM B
3IEKTPOHHYIO0 HH(POPMAIMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

KOMIIBIOTEPHBIE KJIACCHI; YATAIbHBIEC 3aJbl OnOimorekn IlepcoHanbHbIe KOMIBIOTEPHI C
nakerom MS Office, ¢ BbixogoM B IHTEpHET U € JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIHOHHO-

00pa30BaTeNbHYIO Cpey YHUBEPCUTETA BKIFOUAIOT: TIEPCOHAIBHBIE KOMITBIOTEPHI ¢ makeToM MS
Office.

[Tomemenne s XpaHeHHs W OPOPHIAKTHYECKOTO OOCIYKMBaHHUS  y4eOHOTro
000py/IOBaHUSl BKJIIOYAIOT: CTEJUIAXH, CEH(Bl A XpaHEHUs ydeOHOro oOOpyIOBaHUS.
WHCTpYMEHTHI JUIs peMOHTa 000pYyI0BaHUSI.



IIpunoxenne 1
Y4eOHO-MeTOAMYECKOE 00ecTedYeHHe CAMOCTOSATeIbHOM PadoThl 00y4arOINXCSI
[To mucuumniune «@Pu3uka» NpeIycMOTpPEeHa ayAUTOPHAas U BHEAYAUTOPHAs CAMOCTOSATEIbHAas

paboTa 00y4aroUXC.
AynuTOpHAs CaMOCTOSITeNIbHAs PadoTa CTYJECHTOB IMPEAIOoIaracT pelieHue KOHTPOIbHBIX 33134
Ha NPAKTHYCCKUX 3aHATHAX.

Ilpumepnuie ayoumopnuvie konmponavhle paoomut (AKP):
1 cemectp
KonTpoabsnas padora Ne 1 «®@Pu3nveckue 0CHOBbI MEXaHUKH»

3amanue 1. Paguyc-BeKTOp YacTHUIIBI ONPEICISICTCS BBIPAKCHUEM T =33 +4t%] + 7k , T1e i, ],k -
eanHUYHBIC BekTopa ocedl X, Y, Z. Beraucauth: 1) myTs S, MpoWaeHHBIA YacTUIICH 3a TIepPBBIC
10c, 2) moayns mepememieHuss Ar 3a Toxke Bpems, 3) yckopenue dactuipl. OTBeT: S=500M,
Ar=500m, a=10 m/c’.

3aganue 2. Koneco BpaiaeTcsi BOKpYr HEMOJABMKHONW OCH TakK, YTO YroJl OBOPOTA 3aBUCUT OT
BPEMCHHU 110 3aKOHY ¢=10+20-t-2-t*. Haiitu: 1) cpenHee 3HaYeHHE yIJIOBOH CKOPOCTH (o) 3a

IPOMEXYTOK BpeMeHH OT t=0 10 OCTaHOBKM; 2) YIJIOBOE€ YCKOPEHHE B MOMEHT OCTaHOBKHU
Kojieca; 3) MOJTHOE YCKOPEHHE TOUKH, Haxojsuieicss Ha paccTosauu 0,1M OT ocu BpaleHust A7
MomeHTa Bpemenu t=4 c. Oter: 10 pax/c; -4 pazL/cz; 1,65 m/c%.

3aganue 3. [Io ropu3oHTANBHON MOBEPXHOCTH JABMXKETCS TEIO MAacCOM M=2 KI MOJ JAeHCTBUEM
cunbl F=8 H, mampaBnenHoil moxa yriom 0=60° k ropu3oHty. HaiiTu paccrosiHre, KOTOpoe
IPOILIO TEJO, €CIH €Tr0 CKOPOCTh YBEIWYHIACh C 3 0 5 M/C, a KOA(PUIMEHT TPEHUS MEKIY
TEJIOM M MOBEepXHOCTHIO paBeH u=0,1.01BeT: 5,9 M.

3aganue 4. lllap maccoit M;=5 Kr ABWXKETCS CO CKOpOCThIO V1= 1 M/C M CTaJKMBaeTcs ¢
MNOKOSIIIMMCS 1IapoM Maccol My=2 kr. OmpenenuTe CKOPOCTH LIapoB IOcie yxaapa. Yaap
CUMTATh YIIPYTHM, IPSIMBIM U IIeHTpaidbHbIM. OTBeT: 0,43 M/c, 1,43 m/c.

3ananue 5. YpaBHeHue KoneOaHUi TOYKH UMEET BULL: x = A-cosaft+7) , TA€ A=0,02 M, 0= 7 c'l, T

=0,2 c. OnpenenuTh Mepuojl, HadalnbHYIO (azy KoieGaHUil TOUYKH U €€ YCKOpEHHE B MOMEHT
BpeMmenu 1 c. Oteer: T=2 c; 00=0,2nt pan; a =0,16 M/c?,

KonTpoubnas padora Ne 2 «Cratucrnueckasi pu3nka ¥ TepMOAMHAMUKA)
3aganue 1. HaiinuTe 15 ra3000pa3Horo a3zora TeMieparypy, Ipyu KOTOPOil CKOPOCTIM MOJIEKYJ
vi =300 m/c u V2 = 600 M/C COOTBETCTBYIOT OJIMHAKOBbIE 3HAUEHMsI (PYHKIIMU paclpesesieHus

Makcgenna f(V). Otser: 1 _ MV =Vi*) _ 400
akIn(v, /V,)

3aganue 2. MneanbHbIil JByXaTOMHBIN ra3 00beMOM 5 J1 U JaBJICHUEM 10° Ta H30XOPUYECKHU
Harpeny, B pe3yibTaTe Yero CPeIHssl KUHETHYECKas IHEPTvs €ro MOJIEKYJ YBEIWYWIach OT
0,0796 3B no 0,0923 »B. Ha ckoapKo mpu 3TOM WU3MEHHUThCA AaBieHue raza? B nanpHeiem ra3
M30TEPMUYECKH PACHIUPHIIA JI0 HAYalbHOTO naBieHus. Ompeaenure oO0beM rasa B KOHIIE
nponecca. Oteet: yBenuuurcs Ha 0,16 MIIa; 5,8 .

3aganme 3. Ompenenute Ko3()PUIMEHT TEIIONPOBOJHOCTH A a30Ta, eciau KoddduuueHt
JTUHAMHUYECKON BSI3KOCTH 1) JUIsl HETO MpH TeX ke ycioBusax paBeH 10 mxlla-c. Otet: A=7,42
MB1/M K.



3ananue 4. 12 r a3ota HaAXOIATCA B 3aKPHITOM cocyae oobemoMm 2 i1 mipu Ttemmeparype 10°C.
Ilocne HarpeBaHus [aBJIEHHE B COCYyJIE CTAJIO PaBHO 104MM.pT.CT. Kakoe xommyecTBo Teria
OBLIO coo0IIeHO ra3y npu HarpeBanuu? Oteer: 4,1- 10° JIx.

3apanue 5. Cmemanu Boay maccoid mi;=5kr npu temneparype T1=280 K ¢ Bomoit maccoit
my=8kr npu Temmeparype T; =350 K. Haiitu: 1) tremnepatypy 6 cmecu; 2) nsmenenue AS
SHTpONHH, Mpoucxosiiee npu cmemuBann. OtBet: 323 K; 0,3 xJ[x/K.

KonTpoabHas padora Ne 3 «y1eKTpU4eCTBO U MATHETH3M))

3apanme 1. Dnekrpuueckoe moJie co3aaHo naByMmst 3apsiaamu (1=10 vKin m  (2=-20 uK,
HaxoJsIuMucs Ha pacctosiHun 0=20 cM apyr ot apyra. OnpenenuTs HapsHKEHHOCTD MOJIS B
TOYKe A, yJaJeHHOH OT MepBOro 3apsaa Ha paccrosHue =30 cM u oT BTOporo Ha =50 cm.
Paccuurare paboTy, KOTOpYI0 HEOOXOIMMO COBEpIIMTH, YTOOBI TMEPEHECTH TOUCHHBIA 3apsin
q0=5-10'4 K1 13 Touku HaxoAsImiics mocepeauHe Mex 1y 3apsaamMu B Touky A. Otser: 280B/m,
0,42 Tx.

3aganue 2. VMMmeercs mpenHasHauYeHHBIM U1 U3MEpEeHHs] pa3HOCTH moreHuuaioB ao 30 B
BOJIBTMETP comnpoTuBieHueM 2 kKOM, kotoporo pazaeneHa Ha 150 nenenumid. Kakoe
COMPOTUBIIEHUE HAJO0 B3STh U KaK €ro BKJIIOYHUTh, YTOOBI 3TUM BOJHTMETPOM MOKHO OBLIO
U3MEPUTHh PAa3HOCTh MOoTeHHHaToB 10 75 B? Kak wu3MeHuTcs mpu 3TOM I1I€HA JeNeHUs
BosibT™MeTpa? Otet: 3 kOwMm, 0,5 B/men.

3anganue 3. [lo mpoBoOYHOH pamke mMeromel (GopMy HPaBUIBHOTO INECTUYTOJIbHHUKA, UAET
ToK cusioit 1=2 A. Ilpu 3TOM B LIEeHTpe paMKH 00pa3yeTcs MarHUTHOE I10JI€ C HAIPSHKEHHOCThIO
33 A/m. Haiiti JuinHy POBOJIOKH, U3 KOTOPO#i cienana pamka. Oteer: 1=0,2 M.

3aganue 4. [IpoBojsnias paMka rmomelieHa B OHOPOJHOE MAarHUTHOE MOJe ¢ MHAYKIuen B =
0,1 Tn. IImockocTh paMKH COCTABIISE€T C HANpaBICHHMEM MArHUTHOTO MOJS  yroil ¢ = 30°.
[Tnomane pamku S = 20 oM, conpotuBienue R = 0,1 Om. MaruuTHoe ToOj€ paBHOMEPHO
yMeHbInaercs 10 Hyns 3a Bpemst At=0,1 c. Onpenenute: a) cpeaHee 3HaYSHHUE 3.]1.C. UHIYKIIHH,
BO3HHUKAIOIIEH B paMKe; 0) CHily MHAYKLIMOHHOTO TOKa; B) 3apsij, KOTOPBIA MPOTEYET MO paMKe
3a BpeMsi yMeHbleHus nois. Oreer: 1 MB; 10 MA; 10 K.

3aganue 5. ConeHousi ¢ MHAYKTUBHOCTBIO L=7 MI'H u akTUBHBIM compoTtuBieHueM R=44 Owm
HNOJKIIIOUMJIM K MCTOYHMKY IIOCTOSHHOro HampsbkeHuss Ug, a 3areM K TeHepaTtopy
CHUHYCOUJAJILHOTO HAIpPsDKEHHs ¢ JeicTByromuM 3HaueHueM HanpspkeHust U,=Ug. Ilpu kakoii
4acTOTe T'€HepaTropa MOUIHOCTb, MOTpedisieMas CONCHOMAOM, OylneT B 5 pa3 MeHbIE, YeM B
nepBoM ciryqae? Otser: v=2 kl'11.

2 cemecTp

Kourpoabnas padora Ne 4 «Onruka»

3aganue 1. B onbite FOHra Ha nyTH 0JHOTO M3 HHTEPPEPUPYIOLIUX JIydel MOMeEIIaaach TOHKas
CTEKJIIHHAsl TUJTaCTUHKA, BCJIEICTBHE YEro IIEHTpalibHAas CBETJas T1ojioca CMelaiach B
MOJIOKEHUE TMEePBOHAYAIBHO 3aHATOE MSATOM CBETJIONW MOJOCOW(HE cuuTas LEeHTpanbHOM). Jlyu
najaeT Ha IJIACTUHKY nepneHAuKkyispHo. [lokazaTens npemomienus miaactuHku N=1,5. Jlnuna
BOJHBI cBeta A=6-10"" M. KakoBa Tonmuna rnacTHakn? OTBET: 6 MKM.

3ananme 2. benblil CBET MajaeT HOPMAJILHO HA MOBEPXHOCTh CTEKJISHHOM MIACTUHKU TOJIIIMHON
d=0,4 mxMm, HaxosIeics B Bo3ayxe. [Tokasarens nmpemomieHus ctekna Ne,;=1,5. Onpenenure: a)
TEOMETPUUYECKYI0 M OINTHYECKYI0 Pa3HOCTh XOAa HMHTEp(EepUpyIOIMHX JTyded B MPOXOSAIIEM
cBeTre, 0) NITMHBI BOJH, HHTEHCUBHOCTHh KOTOPBIX OCJIA0JISETCS TIOCIIe MPOXOKAECHHUS TUTACTHHKH.



CunTaTh, YTO BUIUMAs YaCTh CIEKTPA JIEKUT B UHTEepBasie AiuH BOJH oT 0,4 1o 0,7 mxm. OTBeT:
0,8 mxM; 1,2 mxMm; 0,48 MKM.

3aganue 3. Ha nudpakimoHHyIO pemeTky HOpMalIbHO MajaeT Mydok cBera. KpacHast TuHUS C
JUIMHON BONHBI A=630 HM BHIHAa B CIEKTPE TPETHErO MOPSIKA TOJ YrioM (p:710. Kakas
CIIEKTpajibHas JTUHUS BHUJIHA TOJ 3TUM K€ YIJIOM B CIEKTpe YeTBepToro mnopsiaka? Uemy paBHa
nocrosinHas pemeTrku? CKONMbKO BCEr0 KpacHbIX MaKCUMYMOB JaeT 3ta pemietka? Otser: 473
HM; 2 MKM, 7.

3aganue 4. JIBa moispuzaTopa pPACIOJIOKEHbl TaK, YTO Yrojd MEXAY HX IJIOCKOCTIMHU
nporyckannss pasen  25°. Ompeneints, BO CKONBKO pPa3 yMEHBIUMTCS HHTCHCHBHOCTH
€CTECTBEHHOI'0 CBETa IPU MPOXOXKJAeHUU: 1) uepe3 oauH (IEpBBI) moisipuzaTop, 2) yepes oda
noisipuzaropa. Koaddunument nornomienus csera B nossipusarope pased 0,08. Orser: 2,17;
2,88.

3ananue 5. Kakas gons sHepruu (GoToHa U3pacxoioBaHa Ha pabOTy BBEIPBIBAHUS DJICKTPOHA,
ecyu KpacHas rpanuia gorosaddexra 307 HM U MaKCUMallbHAs KUHETUYECKasi SHEPTUsI
dorornekrponos 1 3B? Otser: 0,8.

KonTpoasnas padora Ne 5 « KBanToBasi puzuka»

3ananme 1. Yepnoe teno umeer temmneparypy 3 kK. Ilpu oxnmaxaeHuun Tena IJiMHA BOJIHBI,
IPUXOJAIIASACS HA MAKCUMYyM M3JIy4aTeIbHOW CIIOCOOHOCTH, M3MEHMIach Ha 8 MKM. Jlo kakoii
TeMneparypsl oxyaaumiocs Teno? Oreer: 323K.

3aganue 2. DnexTpoH obnagaer kuHeTnyeckor sueprueit 30 5B. Onpenenuts neOpoitieBCKyro
JUTMHY BOJIHBI 3JIEKTpOoHA. BO CKOJBKO pa3 M3MEHUTCS STa JJIMHA BOJHBI, €CIIU KMHETUYECKas
sHeprus yMenbiutces Ha 20%? OtBer: 2,2-10'10 Mm; 1,12,

3aganue 3. [Ipu IBMKEHUW YaCTUIBI BAOJb OCH X CKOPOCTh €€ MOXKET OBITh Ompe/eseHa ¢
TOYHOCTHIO (ommmOkoi) mo 1 cm/c. HailTu HeompeneneHHOCTh KOOPAWHATHI, €CIIM YacTUlleh
apnsercs: 1) anektpon, 2) npodunka maccoii 0,1r. Otset: 0,01m; 102

3aganue 4. YacTuia HaXxoguTCsl B OECKOHEYHO TIyOOKOM OJIHOMEpPHOH MOTEHIMAIbHOW UMes
MUHUMAaJbHYIO 3Hepruto0. KakoBa BeposSTHOCTh OOHApYKEHUS YACTULIBI B CPEIHEN TPETH SIMbI?
OTsert: 0,609.

3aganue 5. Onpenenuts JIMHY BOJIHBI, COOTBETCTBYIOIIYIO TpeThel TuHUM cepuu banbmepa: 1)
B cniextpe uznydenuu Bogoposa, 2) B cnekrpe uznydenus nona renus. Otset: 434um, 109uM.

KonTpoubnas padora Ne 6 «®Pu3nka gaApa v 3JIeMEHTAPHBIX YaCTHID

3aganme 1. [lepBoHauanbHas Macca M30TONa MPMAMS S2lr paBHa M = 5 T, TepHoj

nonypacnaga 75 cyrok. Onpenenute, CKOJIBKO siAep pacmaaercs 3a | CEeKyHAy B 3ITOM
npenapate. CKOJIBKO aTOMOB 3TOro Ipemnapara ocraHeTcs depe3 30 CyTOK M BO CKOJBKO pa3
M3MEHHUTCS aKTUBHOCTD IIpenaparta 3a 371o BpeMsa? Orsert: 1,67 10" 1,2-10%; 1,32,
3ananme 2. Sapo Gepunus-7 f-paguoakTuBHo o cxeme K-3axBara. 3anucars peakuuio. Kakue
YaCTHIIBI IPH 3TOM 00Pa30BAIUCH?
3aganue 3. HeliTpuHHOe u3yyeHHUE 3BE3/Ibl MOXKET BO3HUKHYTH 32 CueT OOBEAMHEHUS IBYX
MPOTOHOB ¢ 00pa3oBaHWEM JeHTOHA. 3anmumuTe peaknuio. Kakue gacTuiiel eme o0pa3yroTcs B
ATOM peakiuu?

3ananue 4. HaiiTu HEPruro CBSA3M s/1pa, KOTOPOE UMEET OJMHAKOBOE YHCIO MPOTOHOB U
HENUTPOHOB U paJnyc, B IIOJITOpa pa3a MEHbIIUN paauyca sapa 2’Al . OTBeT: °Be, 56, 5 MaB.



3apanue 5. V3 mepBoHAYaIbHO CBOOOJHBIX MPOTOHOB W HEHUTPOHOB 00pazyercs sapo
yraepoaa-12. Kakast 3Heprus 1npu 3ToM BBIIENSETCS, KaK OHa Ha3biBaeTca? Ecnu cuHTe3upoBarth
TakuM o0pazoMm 1 r yrieponaa, TO CKOJBKO BCETrO BBLACTUTCA Hpu 3ToM sHeprun? Kakomy
KOJM4YeCcTBY He(TH 3Ta sHeprus skBuBanieHTHa? OTBeT: 92,4 M»aB; 740 T'JIx; 16 T.

BueaynutopHas camocrtosiTenbHas pabora oOydarolmuxcst BKJIOYaeT B cels: MpopaboTkKy
JIEKIIMOHHOTO MaTepuaia, U3ydeHUE JIUTEepaTypbl IO COOTBETCTBYIOLIEMY pa3zelly; pelleHue
WHAMBUAYAIbHBIX JIOMAIIHUX 3a/la4y, TOJArOTOBKY K BBIIIOJHEHUIO  J1a0OpaTOpHBIX pabdoT,
MOJTOTOBKY K OTYETY 1O Jab0opaTOpHbIM paboTaM, MOATOTOBKY K CEMUHApaM.

Ilpumepnvie unousudyanvruvie oomawinue 3aoanus (U/]3)
1 cemecTp
3agaua Ne 1 «kKuHeMaTHKa MOCTYNATEIbHOT0 H BPAIIATEILHOTO IBHKEHUSD)

Touka JABHXKETCS 10 OKPYKHOCTH PajuycoM 4 M 1o 3akoHy S = A+ Bt rue S — mpoiineHHbIit
nytb, A=8 M, B=2 M/c?, t- BpeMms. Onpenenutb, B KaKOM MOMEHT BPEMEHHM HOPMaJIbHOE
YCKOpPEHUE paBHO 2 m/c?. Haiitu CKOPOCTh, TAHT€HIIUAIBHOE U MOJHOE YCKOPEHUE TOUKH B STOT
MOMEHT BPEMEHH

3apaua Ne 2 «/[uHAMHKA MOCTYNATEJIbHOT0 ABHKEHU

Ha o06on maxoBuka aumamerpom 60cM HamMOTaH IHIHYpP, K KOHIy KOTOPOTO NpPHBS3aH I'Py3 C
Maccoit 2 kr. OnpeaenuTs MOMEHT MHEPIIMM MaXOBUKa, €CJIM OH BpallasiCh PaBHOYCKOPEHHO O]
NeiicTBUEM Tpy3a, 3a Bpems t=3C npuoOpen yrioByr CKOpocTh 9 pas/c.

3amaua Ne 3 «/IlnHaMuKka BpamaTeJbHOT0 JIBHKEHHUD

Ha Ban B BHze IMIMHApPA ¢ TOPU3OHTAJIBHOM OChIO BPALICHHUs HAaMOTaHAa HEBECcOMas HUTh, K
KOHITy ee TpHUKperuieH Tpy3. Kakyioo yrioByl CKOpPOCTh OyIeT MMETh Ball CIYCTS 2C Iociie
Hayaja JBWJKEHUs Ipy3a, eciu macca Bana 4 kr, ero paauyc 20 cM, macca rpysa 0,2 kr,
I[GﬁCTBHGM CUJI TPCHHA Ha ABVIKYIIUCECA TCJIa MOXKHO HpeHe6pqu>

3agaua Ne 4 «3aKoHBI COXpaHEHUS] B MEXaHUKe)

JlBa MmanbIx mo pasMepy rpysza maccaMum Mi=10 kr m Mp=15 Kr noABEIIEHBl Ha HUTIX
OJIMHAKOBOM JUTMHBI L=2 M B 0/1HOI TOUYKE M CONpPHUKACAIOTCA MEXy cO00N. MeHblIMii Irpy3 ObLI
OTKJIOHEH Ha yroi a=60° u otnyuieH. OnpenenuTe BHICOTY, Ha KOTOPYIO MTOJHUMYTCS 00a rpy3a
nocse abCoIFOTHO HEYIPYToro yaapa

3agaua Ne 5 «MexaHuyeckue KoJjiedaHus»

[Tepuon 3aryxaromux kosebanuil paseH T = 4c, norapudmuueckuil JeKpeMeHT 3aryxanus 1,6;
HavanbHas Qa3a paBHa 0. CmenieHne Toukd B MOMeHT T/4 paBHo 4,5 cMm. Hanucats ypaBHEeHHE
KoJIeOaHUH U MOCTPOUTH rpauK B mpeaenax TpéX MepuoaoB

3amaua Ne 6 «PeaiTHBHCTCKAS MEXaHHKA»
B naGoparopHoii cucteme oTcueTa OJHa M3 ABYX OJUHAKOBBIX YaCTHUI[ C MacCOM My MOKOUTCS,
JpyTas JIBMKETCS co ckopocThio V=0,8¢ 1Mo HampaBIeHHIO K MOKosIIeics yactuie. Onpenenure



PENIATUBUCTCKYI0 MacCy JIBHXKYIIEHCS YacTHIbI B JIaDOpaTOPHOW CHUCTEME OTcueTa U ee
KHHETHUYECKYIO SHEPTHUIO

3agaua Ne 7 «MKT. Cratucruueckasi puznka»

B cocyne oobemom 20 1 HAXOIUTCA CMECH BOJIOpOJA W Telus moj naBieHueM 2 atMm. OOmas
Macca cMecH 5 1. 3BecTHO, 4TO CpeHssl KMHETUYECKasi SHEPIrus MOCTYNATeIbHOTO JIBUKEHUS
MoJieKkyJa cMmecu razoB paBHa (0,038 sB. Bo ckoibKO pa3 oTiInM4aroTcsi MacChl BOJOPO/IA U TEIIHs B
cmecu?

3apaua Ne 8 «neanbHblil ra3

3 Mouig a30Ta IIOTHOCTHIO p=1,251<r/M3 M30XOPHO HArpesu Tak, YTO €ro JaBJIeHUE U3MEHUIACh C
1,1:10° Ma mo 1,6:10°Ila, a 3arem M300apHO CXaIM 70 TEPBOHAYAIBLHOW TEMIEpPaTypHhl.
Onpenenure TemMrnepaTypsl B KaKIOM U3 TPEX ONMUCAHHBIX COCTOSHUI U KOHEUYHBIH 00BbEM rasa.
N3o6pasure rpaduku 3TUX MpoieccoB B koopaunarax P-T

3agaua Ne 9 «IlepBoe Haua 10 TePMOAUHAMUKI

B pesynbrare u3orepMuueckoro pacumperus azora Maccorn m=0.2xkropu remneparype T=280 K
o0beM ero yBenmuuBaercs B 2 pasza. Ompenenuts: 1) paboTy A, COBEpIISHHYIO ra3oM INpU
pacupenuy; 2) uaMeHenne AU BHyTpeHHEH 3Hepruu; 3) KOJMYecTBO TEIUIOThl Q, MoJydeHHoe
ra3oM

3amaya Ne 10 «Bropoe Ha4ya/10 TEePMOAMHAMHUKHN

Kycok mpma maccoit m =200r, B3sateii mpum Temmneparype t; = -10C°, Obur Harper o
temneparypbl t; =0C° u pacmamieH, mocie dero oOpaszoBaBIuasicss Bojga Oblia Harpera 10
temmneparypsl t3 = 10C°. Onpenenuts u3MeHeHne AS SHTPONUU B X0JI€ YKA3aHHBIX IPOIECCOB.

3agaya Ne 11 «QuekTpocTaTnKa)

DnekTpuueckoe noje cosznano AByms 3apsaamu (1=10 K u =-20 uKi, maxogsmmmucs Ha
paccrosiuuu =20 cm npyr ot apyra. OnpeienuTh HANPSHKEHHOCTh TOJIs B TOUKE A, yAaleHHOU
OT IepBOro 3apsiaa Ha paccrosiHue =30 cM u or BToporo Ha =50 cM. Paccuutars palorty,
KOTOPYIO HEOOXOAMMO COBEPIIUTH, YTOOBI MEPEHECTH TOUYEHHBIN 3apsij q0=5-10'4 Ku u3 toukn
HaxOoIAIIUKCA ITOCEPENHE MEKY 3apsiiaMH B TOUKY A.

3agaya Ne 12 «I1oCTOSAHHBIH JIEKTPHYCCKHI TOK»

Ha puc. 3.1. £,.=1,0 B, £,=2,0 B, £5=3,0 B, r;=1,0 Om, ,=0,5 Om, r3=1/3 Om, R;=1,0 Om, R3=1/3
Om. Ompenenute: 1) cuiabl TOKa BO BCEX ydyacTKax LeENM; 2) TEIUIOBYIO MOIIHOCTb, KOTOpas
BBIJICJIIETCS] Ha CONPOTHBIIEHUH R3.
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3agaua Ne 13 «QuieKkTpoMaruHeTu3m»

[To nBymM O€CKOHEUHO MJIUHHBIM NPSAMBIM TapajUIeIbHBIM IPOBOJAM, HAXOAALIMMCS Ha
paccrosHuun R=10,0 cm apyr or apyra B Bakyyme, TekyT Toku 11=20,0 A u 1,=30,0 A
OJIMHAKOBOT O HanpasieHus. OnpeaenuTe MarHuTHYI0 HHIYKIUIO 1oJis B, co3gaBaemoro Tokamu
B TOYKaX, JIOXKAIIUX Ha MPSAMOM, cCOoequHSIONMX 00a mpoBofa, eciu: 1) Touka C JIeXUT Ha
paccTostHuu 1=2,0 cM JieBee JIeBOro mpoBoja; 2) Touka J[ jmexuT Ha paccTosHuU =3,0 cMm
mpasee MpaBoro npoBoja; 3) Touka G nexuT Ha paccTosHUM I3=4,0 cM MpaBee JIEeBOro MPoBOAA.

3amaua Ne 14 «QiiekTpoMarHeTu3m»

OneKTpoH, yckopeHHbI HanpspkeHuemM U=200 B, Bnetaer B OJHOpPOJHOE MarHUTHOE IIOJIE C
WHIyKIUEH B=0,7-10* Txn NEPIEHIUKYIISIPHO CHJIOBBIM JIMHUAM. HalTu paanyc OKpyKHOCTH,
110 KOTOPOM JABUIKETCA 3JIEKTPOH B MAarHUTHOM 10J1€ U niepuos ero Bpamenus. Oteer: R=0,68 wm;
T=5,1-10" c.

3apauya Ne 15 «DekTpOMarHuTHasi MHAYKIUSD)

[TpoBoasImKit MIOCKUN KOHTYP, UMEIOLIMNA popMy OKpYXHOCTH panuyca I = 0,05 M momenieH B
OJIHOPOJHOE€ MArHUTHOE II0JIE€ TaK, YTO JMHUM MAarHUTHOM HHIYKIMHM TIOJI HAaIlpaBJICHbI
NEePHEHANKYIISIPHO TUTOcKocTH KoHTypa. CompoTtuBieHune koHtypa R = 5 Owm. MarnutHas
UHAYKIHS MeHsieTcss o 3akoHy B = kt, rae k = 0,2 Ta/c. Onpenenure: a) 3.1.C. HHIYKIHH,
BO3HHUKAIOIIYIO B 3TOM KOHTYpE; 0) CHIIy HHIYKLIIHOHHOTO TOKA; B) 3apsij, KOTOPbIH IPOTEYET 110
KOHTYpY 3a IIEpPBBIE 5 CEKYHJ U3MEHEHUS MOJIS.

2 cemecTp

3agaya Ne 16 «MuTepdepeHuns cBeTa 0T TOYEYHbIX HCTOYHHKOB)

B onbite FOHra Ha mytH 0gHOTO U3 HHTEPPEPUPYIOLIUX JIyuel MOMeIlanach TOHKAs CTEKJITHHAs
IUTACTHHKA, BCIEACTBHE YEro IIEHTpaJibHas CBETJas I[I0JIoca CMEIIajach B IOJOXKEHHE
MEepPBOHAYAJILHO 3aHATOE TSATOM CBETJION MOJocoW(HE cuMTasl LeHTpaiabHOW). JIyd mamaer Ha
IJACTUHKY NepneHauKyaapHo. Ilokazarens mpenomsieHusa minacTuHka N=1,5. JlnmHa BOJIHBI
A=6-10" m. KakoBa TOJIIIAHA IJIACTHHKA?

3agaua Ne 17 «MHTepdepeHnns cBeTa B TOHKUX IJICHKAX»

[TnockomapasiensHas CTEKJISIHHAS IUTACTMHKA TONIMHOM 0=1,2 MKM Hu C mOKasarenem
npesomiieHus Ne;=1,5 momeniena Mexay AByMsl CpejaMH C TOKa3aTeNIIMU NPEIOMIIEHU Ny U Ny.
Cser ¢ jymHOM BOHBI A=0,6 MKM MajaeT HOpMaJIbHO Ha IUIACTUHKY. OnpenenuTe onTUYECKYIo
Pa3HOCTh XOJa BOJIH, OTPAXXEHHBIX OT BEPXHEH M HIKHEM ITOBEPXHOCTEW IITACTUHKH U



OTIpeNIeNINTE, YCUJICHHE WM OCia0JIeHne MHTEHCHBHOCTH TPOHMCXOIHUT NMpPU MHTEPPEpEHINU B
CIEYIOIINX CITydasx: a) N1<n<ny; 6) N;<n>n;

3agaua Ne 18 «/luppaxuus @penens»
Haiinure pagmycsl mepBbIXx Tpex 30H DpeHens Ui IJIOCKOM BOJHBI, €CIM PAaCCTOSHUE OT
BOJIHOBOM IMOBEPXHOCTH JI0 TOUKU HaOmroaeHus 1 M. [nmuHa Bostab A=500 HM.

3amaua Ne 19 «/Indppakuus @paynropepa»

Haiitn HanGoNbImnMid TOPSAIOK CHEKTPa IS KEJITOW JIMHUM HATPUS C JIJTMHON BOJIHBI A=589 HM,
€CIIM MOCTOsIHHAsL MU pakiuoHHO# pernerkn d=2 MkM. CKOJBKO BCET0 MaKCHMYMOB JIaeT 3Ta
pemrerka? [Tox kakum yriiom ¢ HabIIOaeTCs MOCISTHUN MaKCUMyM?

3agaua Ne 20 «Ilonsipu3anus cBeTa»

YToi Mexy MIOCKOCTAMH POMYCKAHKs ABYX mossipusaTopos paen 50°. EctecTBeHHbIH cBeT,
OpoXo/s 4epe3 TaKylo cucreMy, ociabisercs B 8 pa3. IlpeneOperas moTtepsmMu cBera Npu
OTpa’KE€HHUH, ONIPENIEIUTh KO3((UIIMEHT MOIJIOIEHHS CBETa B MOJISIPU3aTOpax

3agaua Ne 21 «®oro3ddexn»

OnpenenuTh HAUMEHBIIMHA 33JePKUBAIOIIUN TOTCHIUAI, HEOOXOMUMBIN JUIS MPEeKpaIIeHus
OMHCCUH C TIOBEPXHOCTH (POTOKATOAA, €CIM OH OCBEINACTCS M3IY4YeHUEM C JUIMHOW BosHBI 0,4
MKM, a KpacHas rpaHulla JUisi MaTepuaia karoaa pasHa 0,67 MKkm

3apaua Ne 22 «TensioBoe n3aydenmne»

Yepnoe Teno Harpenu ot temmepatypsl 600K no 2400K. Bo ckonbko pa3 yBenuuuiach oomias
TEIUIOBas dJHEprus, wu3iaydaemas TenoM? Ha CcKombkO W3MEHHWJIACh JUIMHA  BOJHBI,
COOTBETCTBYIOIIAsi MAKCUMYMY HEPTUU U3JIYYCHHS U CIIEKTPAJIbHBIN COCTAB U3ITyUCHUS ?

3agaua Ne 23 «Ipdext Komnronay»

®oton ¢ nsHeprueir 1 M»1B paccesuics Ha CBOOOJIHOM TOKOHMBIIEMCS JJeKTpoHe. Haiitu
KUHETHUYECKYI0 SHEPTUI0 3JIEKTPOHA OTIAaud, €ClIM B pe3yjbTaTe paccesHUs JUIMHA BOJHBI
¢dorona uzmeHunach Ha 25%

3amaua Ne 24 «3Jj1eMeHTHI KBAHTOBOH MEXaHHKH
[Ipu nBM>XEHUM YAaCTHIIBI BAOJIH OCH X CKOPOCTH €€ MOXKET OBITh OmpejeieHa ¢ TOYHOCTHIO

(omubOko#) 1o 1 cM/c. Haiftu HeompeneaeHHOCTh KOOPIMHATHI, €CJIM YacTUIIeH siBsieTcs: 1)
AJIEKTPOH, 2) npobdunka maccou 0,1r

3agaua Ne 25 «YacTHa B NOTEHIMAJILHON IMe»
CobOctBeHHast (PyHKIIMS, OMHCHIBAIONIAS COCTOSHUE MHKPOYACTUIIEI B OECKOHEYHO TITyOOKOM

. 7m
. . v, (x) =Csin—x
MOTEHIMAIBHON sIME IUPUHON €, UMEET BUT I Ucnonb3ys ycioBrsi HOPMUPOBKH,

ONpCACINTh NMOCTOSIHHYIO C.

3agaya Ne 26 «Atom no reopuu bopa»



BbraucnanTh pagnycel NEpBBIX TPEeX OpOUT 3JIEKTPOHA B aTOME BOJOpOAa

3agaua Ne 27 «M31y4yeHue aTromay
Haiitu HanOomnbllyl0o M HauMEHBIIYIO JJIMHBI BOJH cepud llameHa B crekTpe H3Iy4eHUs
Boiopoaa. CpaBHUTH TOJyUYE€HHBIE 3HAUEHUS C JJIMHAMM BOJIH BUIMMOTO U3JIY4YECHHUS

3agauya Ne 28 «PaaHO0aKTUBHOCTL)
192
[TepBoHavanbHasi Macca U30TOIA UPUAKMS 77 paBHA M = 5 T, mepuoA mnoiypacnaza 75 CyTOK.

Omnpenenure, CKOIBKO s1ep pacnanercs 3a 1 cekyHay B 3ToM npenapare. CKOJIBKO aTOMOB 3TOTr0
npenapara octanercs dyepe3 30 CyTok M BO CKOJBKO Pa3 M3MEHUTCS aKTHBHOCTb IIperapara 3a
3TO BpeMmsi?

3amaua Ne 29 «3aKkoHbI COXpaHEeHHS B siIEPHBIX PeaKmUaAx

B nentpe conHila mpoTekaeT TepMosiiepHas peakiusi CHHTE3a refius U3 BOJI0poa, B KOTOPOH U3
4eTHIpeX MPOTOHOB 0Gpasyercst sapo He' u Ba mosurpona. 3amummte 51y peakumio. Kakue eme
YacTULIBI 00pa3yloTCs B HEW?

3agaua Ne 30 «JHeprus B iIepHBIX peaKIHAX»

Kaxkoe xomaectBo U «BBIropaeT 3a roj| B IePHOM PEaKTope C MIEKTPHUECKOH MOIIHOCTBIO
1 I'Bt u k.i.a. 38%? Cuurare, 4TO pacnaj saep ypaHa IoJ AEHCTBUEM TEIUIOBBIX HEHTPOHOB
MPUBOAUT K 00Pa30BaHUIO M30TONOB KCEHOHA-141, cTpoHIMA-92 U TpeX BTOPUYHBIX HEUTPOHOB.

Ilepeuenv nadopamopnuvix pabom

1 cemecTp

Ne 1 «IIpuMeHeHnE 3aKOHOB COXPaHEHHUS JJIsl ONPEICTICHUS] CKOPOCTH TTOJIETa YN

No 4 «MccnenoBanue BpammaTeasHOTO IBMKEHUS TBEPAOTO Tella BOKPYT HETIOBUKHON OCH»

No 5 «Omnpenenenne xapakTepUCTUK 3aTyXaIOMUX KOJIeOaHU PU3NIECKOT0 MAITHUKA

No 11 «M3ydyeHune cTaTUCTHUECKUX 3aKOHOMEPHOCTEN)

Ne 14 «Onpenenenue nokasarens aguadbarsl merogoM Knemana u Jleopma

No 21 «MccnenoBanue 31€KTPOCTATUUECKOTO MO C TOMOIIBIO 30H1a

No 24 «Pacmmpenue npenena u3sMepeHus: aMIepMeTpa noCTOSHHOTO TOKa»

No 28 «Ompenenenue WHAYKTUBHOCTH  KaTyIMIKK W MarHUTHOW  TMPOHHUIIAEMOCTH
(beppOMarHuTHOTO TEJIa»

2 cemecTp

Ne 32 «Ompenenenue paamyca KpUBHU3HBI JIMH3BI U TOJIOCHI MPOMYyCKaHHUS CBETO(PUIBTpa C
MoMOIIbI0 Kosell HeroroHay

Ne 34 «Onpenenenue JJIMHBI CBETOBOM BOJTHBI U XapaKTEPUCTUK TUPPAKITMOHHON PEIISTKI

35 «OnpeneneHue KOHIEHTPAIIMA PACTBOPOB caxapa U MOCTOSIHHON BPAIICHUS»

Ne 36 «CHATHe BOJIBTAMIEPHBIX XapaKTEPUCTUK (POTOdIEMEHTa U OMpeesieHHe €ro

z

©

YyBCTBUTEIHLHOCTH
No 41 «MccnenoBanue Bo30YyXIEHUST aTOMOB Ta3ay

Ne 42 «Onpenenenue T1aBHBIX KBAHTOBBIX YHCENI BO30OYKICHHBIX COCTOSIHMM aTOMa BOJOPO/Iay
Ne 51 «M3y4yeHne 3akOHOMEPHOCTEH O-pacnaza»



No 53 «Ompenenenne MakCUMaJIbHOW SHEPTUM [-4acTUIl W HACHTH(PUKAIMS PaTMOAKTHBHBIX
MIpenapaToBy

HepeueHb B60NPOCOB K CEMUHRHAPCKUM 3AHAMUAM

1 cemectp

Cemunap Ne 1 "KunHemMaTuka W JUHAMHKA NOCTYNATEJIbHOI0 W BPANIATEJbHOIO
JBUKEeHU"
1. Mexanuueckoe aBmxenue. Cucrema orcuéra. MarepualibHas TOUKa.
2. OCHOBHbBIE KMHEMAaTUYECKHE XapPAKTEPUCTUKH: MEpPEMEIIeHUE, MyTh, CKOPOCTh, YCKOPECHHE:
MOJIHOE, HOpMaJibHOE, TaHreHIanbHoe. Kitaccudukanus qBuKeHHIA.
3. TMocrymarensHoe nBuxkenHue. LlenTp macc. BpamarenbHoe nBIKEHUE.
4. OcHOBHBIE KMHEMATHUECKHUE XapaKTEPUCTUKU BPALIATEILHOTO IBUKEHHS: YroJl MOBOPOTA,
YIJIOBOE MIEPEMEIIICHUE, YTIOBBIE CKOPOCTh U YCKOPEHHUE.
5. CBs3pb MeXay JMHEHHBIMM W YIJIOBBIMH XapakTEpUCTUKU JBUXKEHHs. PaBHOMepHOEe W
paBHOTICpEMEHHOE BpaIaTeIbHOE NBUXKCHHS. [IOHATHE COCTOSHHS (U3NYECKOW CHCTEMBI U
YpaBHEHHUS JBUKCHHUSI.
6. JlmHaMHUUYeCKre XapaKTEPUCTUKH: CHJIa , CHJIOBOE IT0JIe, Macca, UMITYJIhC.
7. 3akonsl HproToHa.
8. JluHaMuYecKue XapaKTEpUCTUKU BPAIATEIBHOTO JBM)KCHUS: MOMEHT CHJIBI OTHOCHTEIHHO
0CH, MOMEHT HHepUuUu. OCHOBHOM 3aKOH IMHAMUKH BPAIIATEIbHOTO IBUKEHUS.

Cemunap Ne 2 "3akon coxpanenus"

1. 3akoH COXpaHEHHUS UMITYJIbCA, YCIOBUS €r0 BBITOTHEHHUS.

2. 3aKOH COXpaHCHHUS MOMEHTA UMITYJIbCA, YCIOBHS €TI0 BBITIOJTHEHHUS.

3. PaGora, momHocTh. PaboTa rpaBUTallMOHHOW CHUIIBI, KOHCEpBATHBHBIE CHIBI. Pabora
pesyapTupyrome cwibl.  KuHeTwmueckass sHeprus, Teopema 00 W3MEHEHUU KHHETHYECKOM
DHEPIUHu.

4. 3aKoH COXpaHEHHUs MOJTHON MEXaHWYECKOW SHEPTUH, YCIOBHS €0 BBITOJIHEHUS.

5. CoynapeHnue 1ByX Tell.

6. CBs3b 3aKOHOB COXpPaHCHUA CO CBOMCTBaMH MMpOCTPAHCTBA U BPEMCHHU.

Cemunap Ne 3 "Koseb6anust u BOJIHBI"

1. ®usnueckuii 1 MaTeMaTUYECKUN MasSTHUKU.

2. I'apMoHMUECKHE, CBOOOJIHBIE, BBIHYK/ICHHBIE u 3aTyxarouue KoJie0aHus:
muddepeHManbHble, rpaduKy, XapaKTePUCTUKH.

SIBnenue pe3oHaHca u ero uznyeckas npupoja. [Ipumepsl.

Bonna. Bunel BoH. Mexanusm o0pa3oBaHHsI MEXaHUUECKUX BOJIH.

3ByKoBas BoJIHA. MexaHu3M 00pa30BaHus 3ByKa B ra3ax.

BosiHOBOE ypaBHEHUE.

Crosiuas BoitHa. MexaHu3M o0pa3oBaHus. Y paBHEHUE CTOSUEH BOJIHBI.

w

No ok

Cemunap Ne 4 "CraTucruyeckue MeTO/Ibl ONIUCAHUA MaKpocucrem"

[EN

. BeposTHOCTH NOSIBIEHUS TUCKPETHON U HEMTPEPBIBHOW CIyYalHBIX BEJIMYUH.



DyHKIHUA pacpenesICeHAs BEPOSATHOCTEN. Y CIIOBUE HOPMUPOBKHU.

Cpennee u HanboJIee BEPOSITHOE 3HAUCHHE CITYIallHOW BEJTMYUHBI.
Craructudeckre MeTo ibl. OCHOBHBIC TTOJIOKEHUS CTATHCTUYECKON (PU3UKH.
Pacnpenenenne Makcseiia, ['aycca, bonsumana.

SAREI A

Cemunap Ne § "TepmoannamMuveckne MeToIbl OMMCAHUSA MaKpocucTem"
VYpaBHEHHE COCTOSHUS UI€aTIHLHOTO ra3a.
Pacnpenenenne sepruu no creneHsM cBo0oabl. CpeHss YHEPTUs MOJICKYIIbI.
TemmoeMkocTs. MossipHas U yenbHas TEIUIOEMKOCTU. Y paBHeHHe Maiiepa.
Buytpennss sHeprus kak QyHKIHsS cOCTOSIHUSA cucTeMbl. PaboTa kak (yHKIus nporecca.
[IepBoe Ha4aIO TEPMOAMHAMUKH.
W3omporniecchl:  M30TEPMHUYSCKUN, HW30XOPHUSCKUM, W300apuYecKuii, amuabaTuyecKui,
MOJIUTPOITUYECKHIA.
7. OHTponus. CBONCTBA 3HTPOIINU U30JIMPOBAHHON CUCTEMBI.
8. BTopoii 3akOH TepMOIUHAMHUKH.
9. Huxn Kapro. K.n.x. muxira Kapno.

I e

Cemunap Ne 6 ""JuekTpocraTnuyeckoe noJe"

DneKTpocTaTHUecKoe MoJje. DieKTpudeckuil 3aps. 3akoH Kynona.
HarnpspkeHHOCTB 21eKTpocTaTHdeckoro nois. [lpuHuun cyneprno3unum.

[Totok BexkTOpa E. Teopema lNaycca.

[ToTeHIMaIbHOCTH JIEKTPOCTATHIECKOTO T0JIsA. TeopeMa O [UPKYJIAIHH.

CBs13b MEXY HAIPSHKEHHOCTHIO U TOTEHIIMAJIOM.

['eomerpuueckoe onucanue nossi. CHIIOBbIE JIMHUHM. DKBUIOTCHIIMAIBHBIE TOBEPXHOCTH.

ISl S

Cemunap Ne 7 "IlocTrosinHbli TOK. Llenu mocrossHHOro Toka'"

Onekrpuueckuil Tok. [IMOTHOCTH TOKa. YpaBHEHNE HENPEPBHIBHOCTH.
3akoH OMa 1J11 OTHOPOJHOIO yYacTKa LIETIH.

Conpotusienue npoBogHuka. CoeTuHEeHNE CONPOTUBICHUN.

3akoH OMa AJ11 HEOJTHOPOAHOTO yyacTka 1enu. Croponnue cuisl. I/1C.
[TpaBuna Kupxroda.

MomnocTb ToKa. 3akoH J[xxoyns-Jlenna.

oukrwdE

Cemunap Ne 8 ""MaruutHoe noJjie. Dj1eKTPOMArHUTHASI HHAYKIUsA'"

1. McToYyHMKM MarHUTHOrO MoJs. MarHuTHOE MoJie JBHXKYIIErocs 3apsja M MPOBOJHUKA C
TokoM. 3akoH buo-Casapa.

2. TIoTOK M IMPKYJALMS BEKTOpa UHAYKIIMM MarHuTHoro nons. Teopema ["aycca u Teopema o
HUPKYIISIUH.

3. Cuna Jlopenna. JIBrxeHue 3apsHpkeHHONW YaCcTHIBI B MArHUTHOM TIOJIE.

4. Cuna Ammepa.

5. 3akoH anekrpoMaruuTHoM uHaykuun ®apanes. [Ipasuino Jlenna.

6. BuxpeBoe amekTpudeckoe moJie.

7. SIBnenue camonHaykuuu. MHaykTHBHOCTE. COJICHOMI.

2 cemecTp



Cemunap Ne 9 "Untepdepennus u nudpaknus cera’

DJIEeKTPOMarHUTHBIEC BOJHBI.

KorepeHTHOCTh U MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

Wutepdepeniiys cBeta OT IByX HCTOUHUKOB.

WuTepdepennys cBeTa OT MI0CKONapaiIeIbHON JIaCTUHKY.

Wutepdepentiys cBeta oT MIACTUHKY epeMeHHoi TommuHbl. Konbiia Hetorona.

[TpumeHeHne UHTEpPEPEHIIUN CBETA.

SBnenue audpaxmumu. OcoOeHHOCTh TU(PAKIUK CBETOBBIX BOJH. Hudpakmus Dpenens u

®paynrodepa.

8. Ilpunmun I'rolirenca-dpenens. YHpoUleHHE BBIYMCICHUH C TOMOIIBIO  BEKTOPHOM
JarpaMMBbl.

9. udpaxuus OpeHens Ha KPYrJIoM oTBepcTHH. 30HBI DpeHerns.

10. Iudpakmus Ppaynrodepa Ha y3KOH NPSIMOJUHEHHOH INETU. YCIOBUS MaKCUMyma H
MUHHMYMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yIJa AU(paKium.

11. Tudpaxupmonnas pemerka. OCHOBHbIE XapaKTEPUCTUKH TUPPAKLUOHHON peleTKH. Y CI0BUs

TJIABHBIX MAKCUMYMOB ¥ MUHUMYMOB U J100aBOYHBIX MUHUMYMOB.

NoakownpE

Cemunap Ne 10 "Tlonsipusanus cBera'

1. Ilonspusanus ceera. EctecTBEHHBIN U OJIIPU30BaHHBIN CBET.

2. Tlonspu3zanus cBera pu OTPAXKEHUU U IIpejoMiieHuu. 3akoH bproctepa.

3. lonsipuzanust  mpu  ABOMHOM  sydenpenomiieHun. CBoiicTBa  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JTy4ei.

4. Tonapuzaunonusie npusmsl. [Ipu3zma Hukooms.

5. 3akoH Maitoca. AHaiIu3 MONSPU30BAHHOTO CBETA.

6. OnTuyecku akTUBHBIE BEIECTBA. BpalieHne mIocKOCTH MOJIIpU3aliy CBETa.

Cemunap Ne 11 "KsantoBasi onTuka'"

1. TeroBoe wu3nMydeHne aOCONMIOTHO uepHOro Ttena. 3akoH Credana — bonpiimana. 3akoH
cMelieHus Buna.

2. KopIryckysspHO-BOJTHOBOH JTyaJlu3M CBeTa. DHEPTUs U UMITYIIbC (poToHa. [laBineHue cBeTa.

3. ®otorddexrt. 3akonsl GpoTordpdexra. Popmyna DiHIITEIHHA.

4. Oddext Komnrona. ®opmyna Komnrona.

5. BonHoBele cBoiictBa uwactuil. JlnuHa BoiHbl ne bpoiina. IlpuHiun HeompeaeneHHOCTH
['eitzenOepra.

Cemunap Ne 12 "Crpoenue atoma"

Monenu aroma. [imanetapHas MOJIETb aTOMa.

IToctynatel bopa.

Wznyuenue aroma BoJI0Opo/ia U BOJAOPOAOINIOA00HBIX cucTeM. CrieKTpalibHbIE CEPUH.
®opmyna bansmepa.

CnexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3u.

asrONE

Cemunap Ne 13 "OcHoOBHBIE 110J10:KeHUS] KBAHTOBOI MeXaHUKH'"



1. KBantoBele cocrostHus. BonnoBas ¢ynkuus u ee ¢Qusnueckuit cmpicna. IlpuHiun
cynepno3unuu. YpasHenue lllpenunarepa, KBaHTOBbIE YPaBHEHUS JBUKCHHUS.

2. HexkoTopsle 3a7auu KBaHTOBOIM MexaHHUKH. YacTuia B 0ECKOHEYHO TITyOOKOH MOTEHIIHMATBHON
aMe. KBaHTOBaHUE dHEPIUN.

3. KBanToBBIE uYHMClla, XapaKTEPHU3YIOILIHE IIOJIOKEHUE DJIEKTpOoHa B arome. KBaHTOBaHUE
sHepruu. KBantoBanue MomeHTa umnyisca. CIiuH 3JI€KTPOHA.

4. CxeMa »HHEpPreTMYECKUX YypoBHEM aroma Boaopona. llpaBuna orbopa mpu aTOMHBIX
nepexonax.

5. I'paHuIIbI IPUMEHUMOCTH KBAHTOBON MEXAHUKH.

Cemunap Ne 14 "ATtomHble siipa, X cBoiicTBa. PainoakTuBHOCTD"

SIBeHue painoaKTUBHOCTH.

OCHOBHOI 3aKOH PaJIMOaKTUBHOIO pacnaaa. PaguoakTuBHbIE psJIbL.
CocTtaB u XapaKTepUCTUKU aTOMHOTO s1/ipa. SIIepHbIE CUIIBL.
KanenbHas u 060104euHas MOJIEIH sLIIEP.

Macca u sHeprus cBsi3u sapa. Y aenabHas sHeprus cBszu. Panuyc sapa.

agrwpdE

Cemunap Ne 15 "Snepubie peakuuu'

1. SlnepHble peakuuu.

2. DHeprus sIepHOU peakIlny.

3. YpaBHeHHE U SHEPreTHUecKoe yciaoBHue o-pacnana. CBsi3b SHEPTUU O-UYACTHUIBI C IEPUOAOM
nonypacnazaa. TyHHenbHbIN 3¢ ekt mpu o-pacnajge. CoekTp o-4acTHIl.

4. Xapaktep cnekTpa y-usnydeHus. [Ipoueccel B3auMOAEWCTBUSI Y-KBAHTOB C BELIECTBOM.
3aBUCUMOCTh HMHTEHCUBHOCTHU Y-M3JIyd€HUS OT TOJIIMHBI cjos BemecTtBa. (CpaBHEHUE
MPOHUKAIOIIEH CIOCOOHOCTH Pa3TUYHbBIX BUJIOB U3ITYUCHHUS.

5. Tpu Buma PB-pacnaga. DHepreTudeckuii crektp [-yactui. ['umoresa HeHTpuHO. 3aKOHBI
coxpaneHus npu B-pacnaze. Jlentonsl. JlenToHHBIN 3apsI.



puiioxenne 2

OIIeHO‘leIe cpeacrea Jid MpoOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) [lnanupyembie pe3yJbTAThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEJACHUS MPOMEKYTOUHON aTTecTAluM:

Kon unaukaropa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIIUH

O1neHOYHBIC CPEICTBA

OIIK-1: Cnnocoben peuiaTts 3aaa4u HpO(l)eCCI/IOHaJIbHOP'I JACATCIIbHOCTH Ha OCHOBC HMCIIOJIb30BAHHA TCOPECTUICCKUX U MMPAKTHUICCKUX OCHOB €CTCCTBCHHBIX U

TCXHUYCCKUX HAYK, a TAKKC MAaTCMAaTUYCCKOI'O allrapara

OIIK-1.1

Onpenensier XxapakTepUCTUKU
(U3NIECKOTO U XUMUIECKOTO
nporecca (SBJIeHUS),
XapakTepHOro Uil 00bEKTOB
npodeccuoHaNbHOM
NeSITeIbHOCTH, Ha OCHOBE
TEOPETUYECKUX U
HKCIEPUMEHTATbHBIX
HCCIIE0BAHUI

Ilepeuenb TeopeTHYecKMX BONMPOCOB K 3auety ( 1 cemectp):

1. Kunemaruka nocrymarenbHoro aBuxkeHus. IloHsTue paamyc-BeKTOopa, CKOPOCTH U YCKOPEHHUS.
Hauanbnele ycnosus. [Ipsmas u oOpaTHas 3a1aui MEXaHUKH.

2. JIBmkeHHWe MO OKPYXHOCTH. YTOJ IOBOPOTA, YIJIOBasi CKOPOCTh M YIJIoBOoe yckopeHue. CBsi3b
YIIIOBBIX U JTMHEHHBIX BEIUYMH.

3. KpuBonuneitHOe aBrkeHue. TaHTeHIHMATLHOE W HOpMalbHOE yckopeHue. [loiHOe yckopeHwue.
YToi MeXay CKOPOCTBIO U YCKOPEHUEM.

4. UnepuunanbHble cuctembl otcyera. [loHsThe cuibl, Maccel W umnyiabca. OCHOBHOM 3aKOH
JUHAMUKH TIOCTYIIATENbHOIO IBUKCHUS.

5. MoMeHT uMmIynbca ¥ MOMEHT CHJIBI OTHOCUTENBbHO TOYKH. OCHOBHOE ypaBHEHHE IMHAMHUKHU
BpaIaTEIbHOTO IBUKCHMUSL.

6. Bpamenue Bokpyr HEMmoABWKHONW ocH. MOMEHT MHepIuH. PacdeT MOMEHTOB HHEPIIMH TPOCTHIX
ten. Teopema Ilrelinepa.

7. 3aKkoHBl COXpaHEHHMS B MEXaHHUKe. 3aMKHyTas CHCTeMa. 3aKOHbl COXpPaHEHUS HMIyJbca M
MOMEHTa UMITYJIbCA.

8. Pabora u momrHOCTh. KnHETHUECKAS SHEPTHSI MOCTYMATEIILHOTO W BPAIIATEIHHOTO IBUKCHHUS.

9. KoncepBatuBHble cuibl. [loTeHmanbHas sHeprus. 3aKOH COXpPaHEHHUs MOJIHOM MeXaHW4YeCKOH
SHEPIHH.




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeaCTBA

10. /IBa cmocoba ommcaHUsl B3aMMOJACHCTBHS. J[BH)KEHHE YacTHIBI B OJJHOMEPHOM CTallMOHAPHOM
noje. CBsA3b MEXKy CUIION ¥ TOTEHIIUAIBHOW YHEPTUEH.

11. T'apmonnueckue KkojeOaHUs. AMIUIMTYJa, 4YacToTa, HadanbHas ¢aza. Maremarudeckuii u
¢bu3nyeckuil MasiTHUK. DHEPIrus rapMOHUYECKUX KOJIeOaHUH.

12. 3aryxaromue KojeOaHus. XapaKTEPUCTHKH 3aTyXaHUs. DHEPrus 3aTyXaloUINX KOJIeOaHui.

13. OOuiee noHsATHE O BOJNHAX. XapaKTepUCTUKU Oeryiuedl BosiHbl. BoilHOBOE ypaBHEHHE IMJIOCKOI
BOJIHBI.

14. Hanoxenue ynpyrux BoiH. Crosiuas BoiaHa u ee ocobeHHocTH. KonebaHue HaTAHYTOH CTpyHBI.
15. llocrynarel  OifHmTeliHa. 3aMe/uieHHEe BpeMEHU. JIOpeHIeBO  COKpallleHHue  JUIMHBIL.
PenstuBucrckue naBapuanTsl. iHTEpBaI.

16. PenstuBuctckuii umnynbc. CBsI3b Macchl, PHEPTUU U HUMITYJIbCA YaCTHIBl. DHEPTHs TOKOS.
3aKOHBI COXPaHEHUS IPU PEIATUBUCTCKUAX CKOPOCTSX.

17. MaxkpocucremMa. MHUKpPOCOCTOSIHUE M MaKpOCOCTOSIHME CHCTeMbl. CTaTUCTHYECKMM MOIXOJ.
IloHsTHE BEPOSITHOCTH U CPETHEN BEIMUUHBL.

18. ®yHKIMSA pacrpenencHus] CIy9ailHOH BeJIWYMHBEL. PacmpeserneHne MOJIEKYT TO MPOCKIHSIM
CKOpPOCTEH.

19. Pacmpenenenne MOJEKyd 1O MOAYIIO CKOpocTH. Hambomee BeposiTHas, cpenmHsisi u
CPEIHEKBAIPaTUUHAs CKOPOCTH.

20. Mopgenp wuaeanpbHOrO Ta3za. JlaBneHWe W TeMmmeparypa € TOYKH 3pPEHHS MOJICKYISIPHO-
KMHETUYECKOW TEOpUHU. Y paBHEHUE COCTOSIHUS UI€aIbHOIO rasa.

21. Pacnpenenenne MOJIEKYJ HICATLHOTO Ta3a 10 BBICOTE B TOJIE TSHKECTH 3emitn. bapomerprueckas
¢dopmyna.

22. Tlonsrtue creneHei cBOOOIBI MOJIEKYIBL. TeopeMa 0 paBHOpACTIpeACTICHHH YHEPTHHU TI0 CTETICHSIM
CBOOOJIBL.

23. BHytpeHHss sHeprus Kak QyHKIHMs cOCTOSIHUS cucTeMBbl. [lepBoe Hauano TepMOJMHAMUKH.

24. Pabora kak ¢pyHKIuUs nporecca. M3oxopuiecknid, H300apuvecKuii ¥ N30TEPMHUECKHU TPOIIECCHI.
25. llonarue TtemnoeMKOCcTH. TemIOeMKOCTh MPU HM30XOPUYECKOM M HM300apHYeCKOM IPOLECcCax.
Ilocrostnnast agnadaThl.

26. Anuabatuueckuii mpornecc. [lepBoe Havdano TepMOAMHAMMKH Ui aMabaTHUECKOro mpolecca.
Ypasuenue [lyaccona.




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeaCTBA

27. Huxnnueckuii mponecc. Koaddumuent mone3Horo AeicTBUS TEIUIOBOW MamuHBL. BTOopoe
Hayaso TepmoauHaMuku. @opmynuposku Kiaysuyca u Kenbsuna.

28. IIpobrema HEOOPATUMOCTH TEIUIOBBIX MPOIECCOB. DHTPOMHS CHCTEMBI U €€ CBOMCTBa. Teopema
Hepucra.

29. OCHOBHOE ypaBHEHHE TEPMOJUHAMUKH. DHTPOMUS UACATHHOTO Ta3a. M3MeHeHue sHTPOIUH pu
u3onpolueccax.

30. Hukn Kapno. Teopema Kapno. TepMmonnHamuueckas mikaia TeMrepatyp. TpoifHas ToYka BOIBI
KaK perepHas TOuKa.

31. Craructuyeckuii Bec MakpococtosiHusi. Cyts HeoOpatuMocTd. CTaTHCTHYECKHUH CMBICIT
suTponuu. Gopmyia bonsimana.

32. I'panuubl TPUMEHUMOCTH MOJETH HACATBHOTO ra3a. YpaBHeHue Ban-nep-Baanbca. M3otepmbl
peanbHOro rasa.

33. Cuubl B3aMMOJICHCTBHS B TIPUpOJIC. DIIeKTpocTaTuieckoe moie. 3akon Kynmona. HanpsbkeHHOCTD
JIEKTPOCTATUYECKOro nosis. [IpuHIun cynepno3uium.

34. Cunoseie muHU. [T0TOK BEKTOpa HAMPSHKEHHOCTH AJIEKTpocTaTndeckoro moiist. Teopema ["aycca.
35. Ilorennman. Teopema O LMPKYJIALUN BEKTOpa HANPSIKEHHOCTU 3JIEKTPOCTATUYECKOTrO MOJIS.
CBs13b MEX/Ty HAIPSHKEHHOCTHIO U TIOTEHITHATIOM.

36. DnektpoemkocTh. KonpeHcartopel. CoenuHeHHE KOHJEHCATOPOB. DHEpPrus  KOHJEHCATopa.
DHeprus MEeKTPUYECKOTO MOJIS.

37. Dnexktpudyeckuid Tok. IImoTHocTe TOKa. VYpaBHEeHHE HempephlBHOCTH. 3akoH Oma B
g depeHnnanbHON hopme.

38. ConpotusneHue npoBoJHIKOB. CTopoHHUE cuiibl. 3akoH Oma B MHTerpanbHOM hopme.

39. TlpaBuna Kupxroda mis pacuera pa3BETBICHHBIX Iiened. MOMIHOCTh TOoka. 3akoH JIKoyis-
Jlenua.

40. Egunas mpupoja 3JIeKTpUYeckoro U MarHutHoro nosst. [lone apwxkymerocs 3apsaa. [IpuHuun
CYTIEpIIO3HUIIMM MarHUTHBIX noJied. 3akoH buo-Casapa.

41. TIoToK M UMPKYJIALUS BEKTOpa MHIAYKLUMU MarHuTHoro mnoissi. Teopema ['aycca um Teopema o
UPKYIISIINN.

42. Cuna Jlopenua. Cuia Ammepa.

43. 3akoH snexTpomarHuTHOW wmHAyknuu Dapanes. [IpaBuno Jlenma. BuxpeBoe amekrpmueckoe
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ToJIE.

44. Slpnenue camMOMHAYKIMH. WHIYKTUBHOCTh. DHEPrus KOHTYypa C TOKOM. DHEpPrusi MarHUTHOTO
TI0JIS1.

45. Dnextpuueckoe mosie B BemiecTBe. [lonmsipuzamusi nuanekTpuka. BekTop 5s1aeKTprUuecKkoro
cMeleHus. Juanekrpuueckas MpoOHUIIaeMOCTh BEIIECTBA.

46. MarnutHoe monle B BemecTBe. HamarHuwueHHOCTh. HamnpsskeHHOCTH MarHUTHOTO — TIOJIA.
MarauTHas NpOHULIAEMOCTH BelecTBa. DeppoOMarHeTUKHY.

Ilepeuenn BonpocoB k 3k3ameHy (2 cemecTp):

1. Cucrema ypaBHeHull MakcBemia Kak 0000IIeHHE Pa3pO3HEHHBIX SBICHHUM SJEKTPUYECTBA U
MarHeTu3ma. MatepuaibHble YpaBHEHUSI.

2. CsoiictBa ypaBHeHuit MakcBema. [Ipenckasanue cymiecTBOBaHUS JIEKTPOMArHUTHBIX BOJIH.

3. DrnexTpoMarHUTHbIE BOJIHBEL. BomHOBOe ypaBHeHHE. CBOICTBA AIIEKTPOMArHUTHBIX BOJH.

4. Tlnockas >MeKTpOMarHUTHas BOJHA M €€ OCHOBHBIE XapaKTEPUCTHKU. DHEPTUs U HMITYIbC
3JIEKTPOMArHUTHOMN BOJIHBI.

5. EcrectBennblii u nosnspusoBaHHbld cBeT. CTeneHb MOJMSPU3ALUN JIMHEHHO MOJSPU30BAHHOTIO
cBeTa. 3akoH Maitoca.

6. Ilomspuzamus mpu OTpaKEHUH M MPEIOMIICHUU CBETA HA TPAHUIIE pa3fena TUIIEKTPUKOB. YTOI
Bbprocrepa. [IBoliHOE mTydenpesoMIICHHE.

7. CrnocoObl monsgpu3anu ectecTBeHHoro cBera. Ilpuama Huxons. Bpamienue mnockoctu
MOJISIPU3ALIMH CBETA TPH MPOXOXKACHUH Yepe3 ONTUIECKH aKTUBHYIO CPEey.

8. Illkama »snexkTpoMarHUTHBIX BOJH. (OCOOEHHOCTH ONTHYECKOro auamna3oHa. [lokazarens
MIPEJIOMJIEHUS CPEJIBI.

9. Korepentnsie BoiHbl. MHTEpdepeHnns cBeToBbIX BOJH. CloXKEHHE MHTEHCUBHOCTEH B Cllydyae
HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJICOaHHH.

10. Onrtuyeckas pa3HocTh xoa. CBA3b ONTHYECKOW PAa3HOCTU XOJa JIBYX BOJH C Pa3HOCTHIO (a3
MEXy HUMH. Y CIIOBHSI MAKCUMYyMa 1 MUHIMYMa.

11. Cxema IOura gns HaOmomeHuss wuHTepdepeHunu. BpemeHHas u  mpocTpaHCTBEHHAs
KOT'€pEHTHOCTb.
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12. Unrepdepenuus B TOHKHMX IUIeHKax. HaOmromenue xoinen HploToHa B OTpaXEHHOM H
MIPOXOJISIIIEM CBETE.

13. SBnenue nudpaxumu. Judpaxmus Openens u @paynrodepa. [Ipunuun [toiirenca-Openerns.

14, Tudpaxmus Openens Ha KpyriaoM oTBepcTur. 3oHbI Openens. ['padudeckuii MeTon CIOXKEHUS
aMIUIUTY .

15. Mudpaknus dpaynrodepa Ha y3koil mpsiMonuHerHoW mienu. /[udpaxkinuoHHas pelmieTka Kak
COBOKYITHOCTbh KOHEYHOI'O YHCJIa IIEIEH.

16. TeruoBoe u3nmyuyenue Tena. 3akoH Credana-bonbumana. 3akoH cMenieHus Buna. ['mmortesa
[Inanka.

17. ®oroaddext. 3akonsl CtoneroBa. opmysa DitHIITEHHA.

18. ®oronsl. JlaBnenue ceera. KopmyckysipHO-BOTHOBOH JTyail3M CBETA.

19. Paccesnue ¢porona Ha cBo60HOM 1ekTpoHe. Dopmyna KomnToHa.

20. BomnHoBbie cBoiicTBa wactull. [lnmuHa BomHBI ne bpoin. DkcrnepuMeHTanbHbIe TOATBEPKICHHUS
runoressl ne bponns.

21. Tpuanun vHeonpeaenennoctu. CooTHOIIEHNE HeonpeaeaeHHocTel [erizendepra. OcodeHHoCTH
IpoLecca U3MEPEHNs] B KBAHTOBON MEXAHUKE.

22. dwusuveckoe WCTOIKOBaHWE BOJIH Jie bpoiinsa. BomHoBas ¢yHkIus u ee coiictBa. InoTHOCTH
BEPOSATHOCTH OOHAPY)KEHUS YAaCTHILIBI.

23. OcHoBHas 3a7aya KBaHTOBOW MeXaHWKW. HecTanmmoHapHOoe ¥ CTallMOHApHOE YypaBHEHUE
[Ipénunrepa.

24. Yactuma B OJHOMEpPHOM OECKOHEYHOH NPSIMOYTOJIBHOW TOTEHIMaIbHOH siMe. KBaHTOBaHme
sHepruu. CoOCTBEHHBIEC (DYHKITUU COCTOSIHHS YACTHIIBL.

25. TIpoxoxmeHue YacTUIIH Yepe3 MOTeHIIMAIBHBINA 0apbhep. TyHHETbHBIH (D (deKT.

26. KBaHTOBBIN rapMOHHUYECKUI OCIIMILIATOP.

27. Ilnanerapnas mopnens atoma. lloctymarel Bopa. KBantoBanue sHepruu BOAOPOAONOJOOHOM
CUCTEMBI.

28. Uznmyuyenue BoJ0po0no00HbBIX cucteM. CriekTpaibHble cepur atoma Bojgoposaa. OboduieHHas
dhopmyna bamemepa.

29. CnekTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH M0O3JH.

30. VYpaeuenme Ulpemunrepa st atoma Bomopona. KBaHToBaHWe MOMEHTa mMmmyibca. [IpaBuia
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otOopa.

31. CnuH snekrpoHa. KBaHTOBbIE UuCIia, ONUCHIBAIOIINE COCTOSHUE 3JIEKTpOHA B arome. KpaTtHocTh
BBIPOKJICHUS dHEepreTuueckux yposHeu. [Ipuanun [lTaymnu.

32. IlpyHUIMO TOXIECTBEHHOCTH OJMHAKOBBIX dYacTull. bo3oHsl u Qepmuonsl. KBaHTOBBIE
pacrpeeseHusl.

33. CBobOojaHble 371eKTPOHBI B MeTauie. DHeprus depmu. 30HHas TEOpUS TBEPABIX Tell.

34. DnexTponpOBOJHOCTh METAJUIOB H MOJIYIIPOBOJAHUKOB. CBEPXIPOBOAMMOCTb.

35. SIBnenue paguoakTuBHOCTH. OCHOBHOM 3aKOH paJuOaKTUBHOrO pacnana. IlocTosHHas pacnaja.
[Tepuon nonypacnana.

36. CoctaB 1 XapakTepUCTUKU aTOMHOrO siapa. KanenbHas mogens. Pasmep u cniuH siapa.

37. Macca u 3Heprusi CBSi3M aTOMHOTO 1pa. 3aBUCUMOCTD YICIbHON SHEPTHs CBS3H OT MAacCCOBOTO
yucaa. O6onodeyHas MoJieNb sApa.

38. SnepHble peakuuu. DHEpPrus peakuuu. Peakuuu neneHus u CHHTE3a sep.

39. PangmoaktuBHbe psfbl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3IydeHus saep. [nuna cBoboaHOro
npobera o-4acTHIl.

40. Tpwu Buga B-pacnama. DHepreTHUecKuii criekTp B-yactui. HelitpuHo.

41. OcoOenHoctu y-u3nyuenus saep. IlpoxoxaeHne y-KBaHTOB Yepe3 BELECTBO.

42. Knaccuduxanus sneMeHTapHbIX dacTull. JlenToHsl. JIenTOHHBIN 3apsi.

43. Anponsl. bBapuonnsrii 3apsin. KBapkoBasi MOeh aJpOHOB.

OIIK-1.2

Hcnons3yeT TeopeTndyeckue
OCHOBBI TCXHUYCCKHX HAYK IJIA
IIPUMEHEHNS] NHHOBAIIMOHHBIX
TEXHOJIOTHI Ha peaIbHBIX
CTPOUTENBHBIX 00BEKTOB

IIpumepHBbIii NepeyeHb BONPOCOB U 3aaHUH 110 J1a00paTOPHBIM padoTam

1 cemecTp

No 1 «IIpumMeHeHre 3aKOHOB COXPaHEHUs I ONPEIETECHUS] CKOPOCTH TOJIETA TYJIN

1. HpI/IBCIII/ITe MNPUMCPLI CHUJI, JAOMIUX PA3HBIC BUJLI MOTEHIHATBHOM OHCPIUH. Kakue m3 HuX
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MPUCYTCTBYIOT B AaHHOU pabote? M300pa3ure cxemy 3KCIEPUMEHTAIBHON YCTAHOBKH M YKAXKHUTE
Ha Hell CUJIbL, IEHCTBYIOLIME Ha BCE TeJla, BXOAIINE B CUCTEMY, B KaXKIbI MOMEHT BPEMEHHU.
Kakue BeMYMHBI MMEIH KMHETHYECKasi M MOTCHIUAIbHAS SHEPTUsl CUCTEMBI «ITyJIS+MasTHUK» B
pa3nuuHble MOMEHTHI omnbIiTa? [IpencTaBpTe cxeMy M3MEHEHHs KMHETHYECKOH M MOTEHLIMAIbHOM
SHEPIUU CHCTEMBI.

JU1l KaKMX MOMEHTOB BPEMEHHU B JIaHHOM 3KCIEPUMEHTE MOKHO NPHUMEHSATh 3aKOH COXpaHEHMs
MEXaHUYECKOH 3HEPIuy, a JUIsl KaKuxX Helb3s U nouemy? Cxema.

JU1sl KaKMX MOMEHTOB BPEMEHHU B JIaHHOM SKCIEPUMEHTE MOKHO MPHUMEHATh 3aKOH COXPaHEHHs
HMITYJIbCA, a JUIsl KaKUX HeJb3d 1 nouemy? Cxema

Hcnonb3ys 3aKoHBl COXpaHEHUs Mojaydute (opMyay JUlsl pacdyeTa CKOPOCTH IoJeTa Iyad B
JTaHHOU padore.

Kak npousBoautcst 06paboTKa 3KCIEpUMEHTAIBHBIX IaHHBIX B TaHHOH paboTe. Kak onpenensercs
JIOBEPHUTENIBHBI HMHTEPBAJ CKOPOCTH M CPEIHSS KBagpaTHUECKash MOTPEHIHOCTh OTKJIOHEHHUS
MasTHUKA?

Ne 4 «MccnenoBanue BpalaTesbHOTO ABHKEHUS TBEPOTO TeIa BOKPYT HEMOJIBUKHOM OCH»

1.

=

KakoB xapakTep 3aBUCHMOCTH MOMEHTA UHEPLUHU OT PAcCTOSIHUSA, HA KOTOPOM HaXOJHUTCS TEJO OT
ocu BpamieHnusi? B gannoii padore. [locTpoiite rpaduk 3T0i 3aBUCUMOCTH.

Kak skcnepruMeHTaIbHO OnpesenseTcs MOMEHT HHEPLIMHU Tejla B JaHHOI 1abopaTopHoii pabote?
Kakwne 3aK0oHBI cOXpaHeHHs] TPUMEHSIOTCS ISl BEIBoJa pacdeTHRIX (popmyn? Tlomyunte hopmymy
JUIs pacyeTa MOMEHTa UHEPIIMH MasiTHUKA.

KakoBa 3aBHCHMOCTH YTIJIOBOTO YCKOpEHHS Tella OT MOMEHTa MPHJIOKEHHBIX K HeMy CHII U
MomeHTa uHepuuu tena? Ilocrpoiite rpaduk faHHON 3aBUCUMOCTH

Kak na wmastHuke OOepOeka MoOryT OBITH OIPEACIICHB YIIOBOE YCKOPEHHE, MOMEHT
JeUCTBYIOIUX CHJI U MOMEHT MHEPIMU?

Kak B maHHOIi paboTe pacCUMTHIBAETCS IMOTPENIHOCTH OIPENEIICHUS MOMEHTa WHEPIHW Tela
OTHOCHUTEJIHO MTPOU3BOJILHON OCH BpAaLEeHUs?

[TponeMoHCTpUpPY#iTE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wm npyroii cpenbr) st
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00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.

Ne 5 «Omnpenenenune xapakTepUCTUK 3aTyXalOMUX KoJeOaHuil prU3nueckoro MasTHUKa»

1.

w

[Touemy xoneGaHusi MasiTHUKA B JJAaHHOH paboTe OyayT 3aTyXarolMMU, Jake NP BBHIKIFOYEHHOM
ANIEKTPOMaruuTe?

3anummuTe ypaBHEHUS 3aTYXaOIINX U HE3aTyXaroIInuX KoJIeOaHui, CPaBHUTE UX.

Kak ammnTyna 3aTyxalonmx KoueOaHui 3aBUCUT OT BPEMEHH U OT YHciia KoJieOaHmii?

KakoB ¢u3uveckuii cMbICT BETHMYMH NMPUMEHUTEIHFHO K JaHHOW paboTe: HavajdbHAs aMILTUTYAA
kojeOanuii, HavyanpHas (a3a KoseGaHUWil, KpyroBas 4YacToTa KoJeOaHWid, Mepuo] KoJeOaHUI,
KOX(QPUIMEHT 3aTyxXaHWs, BpeMs pelIaKCaluHu, JOrapuPMHUECKUN JEKPEeMEHT 3aTyXaHWUs,
nobpotHOocTh. Kak oHM MeHstoTcst ¢ poctom U?

Kak MeHsIoTCS XapaKTepUCTHKH 3aTyXalolMX KOJIeOaHWH HadaldbHAs aMIUIUTyIa KoJjeOaHWiA,
HavanbHas (aza KoyieOaHUM, Kpyropas 4acTroTa KoyieOaHuM, nmepuoja KonebdaHui, ko3 UIEeHT
3aTyxaHHs, BpeMs pellaKCalliH, JOTapu(MHUYECKUI NEKPEeMEHT 3aTyXaHHs, TOOPOTHOCTh ECIH
OJIMH W3 TapaMeTpoB MaHHOro ¢usmyeckoro mastHuka: | , m , L , K yBemuuurcst (160
YMEHBIINUTCS) NMPU (PUKCUPOBAHHBIX 3HAUEHUSX OCTABIINUXCS?

Jlns1 gero, B JaHHOM padote, rpaduku CTPOST B JorapupmuyeckoM macmrade?
[MponemMoHCTpUpPYITE BO3MOKHOCTD IpuMeHeHus cpebl Microsoft Excel (wim npyroii cpenbr) st
00pabOTKH KCIIEPUMEHTAIBHBIX JTAaHHBIX.

Ne 11 «M3ydeHne cTaTHCTHYECKUX 3aKOHOMEPHOCTEN)

1.

w

KakoBo pacmpenenenune npodu mo siyeiikam Ha jgocke ['anprona? Kakoe pacrpenencnue
aHajornyHo naHHomy B MKT?

KakoBo pacrpeneneHue 3JIeKTPOHOB IO MOIYIIO CKOPOCTH B JaHHOH padote? UTo mpoucxomaut
NpY M3MEHCHUH HANPSOKESHUsI HaKaia?

Kakue crarucrndyeckue METoO/Ibl IPUMEHSIOTCS B JaHHOH pabore?

[TponeMoHCTpUpY#iTE BO3MOXKHOCTh npuMeHeHus cpenbl Microsoft Excel (wim npyroii cpenbi)
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U1 00pabOTKU IKCTIEPUMEHTAIBHBIX JTAHHBIX.

Ne 14 «Onpenenenue nokasarens aguadaTel MeTooM Kiemana u Jlesopmay

=

OO0BsicHUTE X0/ IKCIIEPUMEHTA U PE3YJIbTATHI pacuera.

2. HaszoBuTe mpouecchl, MPOUCXOMAAIIME C Ta30M, B XOJE OKCIEPUMEHTAa U H300pa3uTe WX

rpapuuecKu.

3anumuTe ypaBHEHHUs IS BBIBO/IA OPMYJIBI IIOKA3aTeNst aauadaThl.

4. TlpomeMOHCTpUpPYHTE BO3MOKHOCTh mpuMeHeHus cpeabl Microsoft Excel (wimm mpyroii cpenbr)
1151 00paOOTKHU IKCIIEPUMEHTAIBHBIX JIAHHBIX.

5. Kak B 1aHHO# pab0Te MUHUMH3HPYETCS TIOIPELIIHOCTD YKCIIEPUMEHTAILHBIX JaHHBIX ?

w

Ne 21 «HccnenoBanue QJICKTPOCTATUYCCKOI'O IMOJIA € ITIOMOLIBIO 30HAA»

1. UYto Takoe HampsHKEHHOCTH dJIeKTpuueckoro noisa? Kak rpaduyuecku npencTaBUTh pacrpeaeieHne
HaNpsHKEHHOCTH B Pa3HBIX TOUKAX JIEKTPUUECKOTO MOJIs B JaHHOU pabore?

2. Yro Takoe TMOTEHHOHWAI OAJeKTpocTarndeckoro mois? Kak rpaduyeckn mpencTaBUTh

pacripeienieHue MOTeHIMalla B pa3HbIX TOUKaX 3JIEKTPUYECKOro Mo B JaHHOU pabore?

Uemy paBHa paboTa MO MEpPEMELIEHUIO 3apsAa BIOJb SKBUIOTEHIHAIbHON MOBEPXHOCTHU U IO

3aMKHYTOMY KOHTYpPY, OIPaHHYEHHOMY Y4YaCTKAMH CHJIOBBIX M OSKBHUIIOTEHIMAJIBHBIX JIMHUN?

Boruncnute paboTy 1o nepeMenieHuo 3aps/ia no 3aJaHHOW TPAaeKTOPHH.

4. Kax U3MEHHUTCS KapTUHA CUJIOBBIX M SKBUIIOTCHIUATBHBIX JTUHUNA IPU yBETUUEHUH (YMEHBIICHUH )
HaMpsHKEHHOCTH MEXY 3JIEKTPoIaMu?

w

Ne 24 ((PaCH_II/IpeHI/IC npeacia uBMEpCHUA aMIICcpmMeTpa HOCTOSIHHOT'O TOKa»

1. KakoB mnpuHLIMI JEHCTBUS 3JIEKTPOU3MEPHUTENBHBIX MPUOOPOB MAarHUTOSJIEKTPUUECKOTO U
9JIEKTPOMArHUTHOTO THIIA, IPUMEHSEMBI B JaHHOU paboTe?




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeaCTBA

Uto Ha3pIBalOT TOKOM IIOJHOTO OTKJIOHEHUS W HANpsHKEHUEM TOJIHOTO  OTKJIOHEHUS
ANEKTPOU3MEPUTETHLHOTO ITprudopa?

Kakum 00pa3oM BKITIOYAIOT aMIIEPMETP U BOJIBTMETP B DJIEKTPUUCCKYIO IIETIh JIJIS M3MEPEHUS TOKa
n HanpspkeHusi? IIpogemMoHCTpupyiiTe HaBBIKM BKIIOYEHHUS 3TUX MHPUOOPOB B DIEKTPHUUECKYIO
LEIIb.

Uro Ttakoe myHT? Jig yero u kak oH ucnonbiyercs? [IpomeMoHCTpHUpyHTEe HCIONb30BaHHE
HIyHTA.

Uro Ttakoe pgobaBoyHoe compotuBieHue? [lns dyero uW  Kak  OHO  HUCHOJb3yercs?
[IponemMoHCTpUpPYHTE UCIIONB30BaHUE TOOABOYHOTO COMPOTUBIICHHUS.

[TpomeMOHCTpUPYHTE BO3MOKHOCTD IpuMeHeHus cpeabl Microsoft Excel (wim mpyroii cpebr) st
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

Kak B manHoi1 paboTe MUHUMH3UPYETCS MOTPEIIHOCTh SKCIEPUMEHTANBHBIX JTAHHBIX ?

Ne 28 «Onpenenenre MHAYKTUBHOCTH KaTYIIKA U MAarHUTHOW MTPOHUIIAEMOCTH (heppOMarHuTHOTO

TCIa»

1.

Kakue mpubopbl MpUMEHSIIUCh B JIaHHOM paboTe AJsl Ompesenvs MapaMeTpoB MOCTOSHHOTO U
MIEPEMEHHOT0 TOKa?

[Monyuure Qopmyny s pacueTa TMOJHOTO CONPOTHUBJICHUS IEMH IEPEMEHHOTO TOKa,
WCIIOB3YEMOU B JaHHOU paboTe (WK MpeCTaBICHHOM MpernogaBaTeIem).

Kak ompenensiiack MHAYKTUBHOCTh KaTYIIKKA B JaHHON pabore? Kakum emie cmocobomM MOXKHO
OTIPEACITUTh MHIYKTUBHOCTD?

[TpoxeMoHCTpHUPYHTE BO3MOXKHOCTh IpuMeHeHus cpeabl Microsoft Excel (wm npyroit cpenpr) s
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

2 cemecTp
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Ne 32 «Onpenenenue paanyca KpUBU3HBI JIMH3BI U MTOJIOCH! TPOITYCKAHUSI CBETO(PUIBTPA C TTIOMOIIIBIO
koJsiery Herotonay

Kak o0bsicusgeTcs nosBienue koaen HeroTona?

[Tonyuure dhopMyIibl 1715 pacyeTa painycoB TEMHBIX U CBETJIbIX Kosel HpioToHa.
[Tosryanre dhopMyiry sl ONIpeAeTICHUS paarnyca KPUBU3HBI JINH3HL.

Kak B manHoi1 paboTe MUHUMH3UPYETCS MOTPEIIHOCTh IKCIIEPUMEHTATbHBIX TAHHBIX ?

el N =

Ne 34 «Onpenenenue UIMHBI CBETOBOM BOJIHBI U XapAKTEPUCTUK AU(PPAKIIMOHHON PEIIETKI»

1. KakoBel mapameTpbl W XapaKTEepUCTUKU IUPPAKIHMOHHOM pPEUIeTKH, MPUMEHSIEMOH B
JKCIIepUMeHTe?

2. Tlomyuute Qopmyny mAns ONpeAeieHUs JUIMHBI CBETOBOW BOJHBI MNpH AU(pakiuu Ha
TU(GPaKIUOHHON pelieTKe.

3. KakoBo npakTuueckoe npuMeHeHne Au(PaKMOHHBIX PEIETOK?

4. Kak B 1aHHO pab0oTe MUHUMHU3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JaHHbBIX?

Ne 35 «Onpenenenne KOHUEHTPALMU PacTBOPOB caxapa U IMOCTOSIHHOM BpaIlleHUsD

1. Ha ocHoBe Kkakoro SBJIEHHUS ONpeneNseTcs KOHIEHTpalusl pacTBopa caxapa B JaHHOM
JKCIEpUMEHTE?

2. TlosicHUTE YyCTPOWCTBO W MPUHIIMIT ACHCTBUS MPU3MbI Hukomst

3. TlosicHUTE yCTPOWCTBO M MPUHIIMIT AEUCTBUS MTOJYyTEHEBOIO caxapuMeTpa

4. Kak B 1aHHOI pab0oTe MUHUMU3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIbHBIX JTaHHBIX?

Ne 36 «Cusarue BOJIbTAMIICPHBIX XapaKTCPHUCTHUK (I)OTOBHGMCHT& " OpeACIICHUC €TO
YYBCTBUTCIILHOCTHU»
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ko E

[Ipoananu3upyiite noiay4eHHbIE B 1abopaTopHoii pabore BAX

Kak omnpenensiercst noctosnnas [1nanka B JaHHOM 3KcriepuMeHTE?

Kak B 1anHO# paboTe MUHUMU3UPYETCS MTOTPEUTHOCTH SKCIIEPUMEHTAIBHBIX JaHHBIX ?

Kaxk B manHO# paboTe pacCUUTHIBACTCS TOTPEITHOCTD ONPeACIICHUs MocTOssHHOM [1manka?
[MponemMoHCTpUpPY#TE BO3MOKHOCTD IpuMeHeHus cpebl Microsoft Excel (wim npyroii cpenbr) st
00pabOTKH IKCIIEPUMEHTAIbHBIX TAHHBIX.

Ne 41 «MccnenoBanue Bo30yx ACHUSI aTOMOB razay

N

OOBsACHUTE NPUHIIMII ONIpeieeHUs BO30YKIEHHBIX COCTOSIHUI aTOMOB rasa B 3KCIIEpUMEHTE?
[Tosicaute npuHIMI PabOTHI AJIEKTPOHHOM JIaMITbI

B kakoM 1uamna3oHe 3JIeKTpOMarHUTHBIX BOJIH JICKUT M3Iy4eHUE BO30YKJIEHHBIX aTOMOB I1apOB
PTYTH U oyemy?

Kak B JaHHOM 3KCIIepUMEHTe OIpeesnsieTcst 00JacTh JIOKAIN3aIlUK 3JIEKTPOHA U KaK MOJy4YeHHbIe
JTaHHBIE COTJIACYIOTCS C TEOPETUUECKUMH MPEANOChUIKaMU?

Ne 42 ((OHpeI[eJ'ICHI/IC T'JIaBHBIX KBAHTOBBIX YHUCCII B036Y)KI[CHHI>IX COCTOSIHUM aToMa BOOOpPOOAA»

=

w

[MosicHuTe yCTPOMCTBO M MPHHIUIT PA0OTHI CIIEKTPOCKOIIA, HCIOIb3YEeMOT0 B JaHHOH paboTre
[Monyunte opmyry JUIsi OmpeneNuHHs TJIABHBIX KBAaHTOBBIX YHCEN BO30YXKICHHBIX COCTOSHHMA
aToMa BOJIOPOJIA U JIPYTHX BOJOPOIONOJOOHBIX aTOMOB

Yro Ha3bIBaCTCS IPaLyHPOBOYHBIM rpaduKoM?

[TponemMoHCTpUpPY#TE BO3MOKHOCTD IpuMeHeHus cpebl Microsoft Excel (wim mpyroii cpenbr) st
00pabOTKH HKCTIEPUMEHTATBHBIX JaHHBIX

Ne 51 «M3ydyeHue 3akOHOMEPHOCTEN o-pacmnaaa

1.

YTo Takoe aKTUBHOCTH PaaArOaAKTUBHOI'O 3JICMCHTA, €€ BHIYHMCIICHUC U CAMHUIBI U3SMCPCHH.
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B uem coctour 3akown I'eiirepa - Herrona?

Kak o1ieHuTh 3HEPruto o - YaCTULIbI?

YcTpoiicTBO U MpUHIHMI paboThI cueTdnka I eiirepa-Miosiepa.

[TpomeMoOHCTpUpPYITE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wim mpyroii cpenbr) st
00pabOTKH IKCIIEPUMEHTATIBHBIX TAHHBIX

okrwn

Ne 53 «OnpeneneHue MaKCUMaJIBHOM SHEPTHH -4aCTHI] M MICHTH(PUKAINS PATUOAKTHBHBIX
MpenapaToBy

1. Kakue u3BeCTHBI Pa3HOBUIHOCTH OeTa-pacnana? Kakas u3 HUX UCCIIeqyeTCs B JAHHOM
SKCIIepUMEHTE?
2. B xakmx amara3oHax HaxOJsTCs TIEPUOJIBI MOTypaciaga ¥ SHePTun OeTa- pacaja mprupOTHBIX
PaaUOHYKINUI0B?
3. KaxoBbl 0OCHOBHBIE 0COOEHHOCTH B3aUMOIEHCTBUA O€Ta-4acTUIl C BEIECTBOM?
[TponemMoHCTpUpYiiTE BOZMOXKHOCTD IpuMeHeHus cpenbl Microsoft Excel (wmu qpyroit cpempi)

JU1s1 00pabOTKU SKCIIEPUMEHTAIbHBIX TaHHBIX

OIIK-1.3

Pemaer MH)KEHEpHBIE 3aJadu C
ITOMOIIBIO MaTE€MaTHYECKOTO
amnmapara BEKTOPHOM aireOpsl,
AQHAJIUTUYECKOM TEOMETPpUH U
MaTEeMaTU4YeCKOro aHalu3a

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3aAaHUI
1 cemecTp

3aganue 1.Touka ABUKETCS B INIOCKOCTU XOY IO 3aKOHY: x =2ty = 4t(1—t). Halitn ypaBHeHne

tpaekTopuu Y = f(X) u n300pa3uts ee rpaduuecku; BEKTOp ckopocTi V U yCKopeHus d B
3aBHCHMOCTH OT BPEMEHH; MOMEHT BpeMEHH to, B KOTOPBIN BEKTOP YCKOPEHHST & COCTaBJIsIeT yroi /4

C BEKTOPOM CKOPOCTH V . Otser: y=—x*—2x; V =-2 +4(1-2t)j, a=-8], tc=0,75cC.

3apanme 2. Teno BpaiaeTcs BOKPYT HEMOABMKHONW OCH IO 3aKOHY ¢ =2+4-t—2-t2. Halitu: 1) cpennee
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3HaYCHHUE YIIIOBOI CKOPOCTH (o) 33 HPOMEXKYTOK BpeMeHH OT t=0 10 0CTaHOBKH; 2) yIIIOBYIO

CKOpPOCTb TeJla B MOMEHT BpeMeHu t=0,25 c; 3) HopMalibHOE YCKOpEHUE TOUKHU, HAXOASIIEHCs Ha
paccTostHEE | M OT OCH BpAIIEHHs B TOT ke MOMEHT BpeMenn. Otset: 2pan/c; 3 pam/c; 9 m/c’.

3aganme 3. [llap maccoii M;=4Kr JBUKETCS CO CKOPOCTBhIO V1=5 M/C ¥ CTAJIKMBAETCS C IIIAPOM
Maccoil M, =6 KT, KOTOPBIN JIBIKETCS €My HaBCTpeUy co ckopocThio V=2 m/c. Onpenenure
CKOPOCTH IIIApOB TOCIIe yaapa. Y 1ap cCuuTaTh a0OCOIIOTHO YIPYTHM, IPSIMBIM U IICHTPAIbHBIM. OTBET:
3,4 m/c, 3,6 M/c.

3apanue 4. Ban B Bujie CIUIONTHOTO IIMJIMHIPA Maccoi M;=10 Kr Haca)keH Ha TOPU3OHTAIBHYIO OCh.
Ha nunusap HaMoTaH mHyp, K CBOOOJHOMY KOHILY KOTOPOTO MOJIBEIIeHA TUPst Maccoii My=2 kr. C
KaKHM YCKOPEHHEM OyJIeT OITyCKaThCs THpSI, €CITH €€ IPEJoCTaBUTh caMoii cebe? Otaer: 2,8 m/c’.

3aganue 5. OnpenenuTs Nepuol, YaCTOTY U HaYaJIbHYIO a3y KoJieOaHUI TOUKH, IBUKYIIEHCS 10
-1
YPABHEHUIO: x = A-sina(t+7) rae ©=2,51 ¢, 7=0,4 ¢,A=0,02 m. KakoBa CKOPOCTh TOYKH B MOMEHT

Bpemenu 0,8 ¢. Oteet: T=0,8c; v=1,25 c'l; V=0,157 m/c.

3ananue 6. Toueunsie 3apsanast ;=10 5HKa u ,=-20 K1 HaxoasTCcs B BO3myxe Ha paccTostHUU 10 cm
Ipyr oT apyra. OnpenenuTs HanpsHKEHHOCTh MOJIs B TOUKE A, yIaJICHHOW Ha pacCTOSTHUE 6 CM OT
MEePBOTO U Ha 8 cM OT BTOporo. Kak u3MEeHUTCs MOTeHIMAIbHASI SHEPTUST B3aUMOICHCTBHS 3apsi/IOB,
€CJIM TIEPEMECTUTH BTOPOM 3aps/ B 3Ty Touky? Kakyro st 5TOro Hy»KHO COBEpIINTH padoTy? OTBeT:
37,6 kB/m; 12 mMxJIx.

3aganue 7. Tpu IIOCKUX BO3IYNTHBIX KOHACHCaTOpa ¢ eMKocTAMU C1=1,5MKkD, C,=7 Mx®D, C3=2
MK® COeIMHEHBI IOCIE0BATENbHO U MPUCOEIUHEHBI K UICTOYHUKY TOKa. [Ipu 3TOM 3apsn BToporo
KOHJIeHCcaTopa paBeH 14- 10 K. a) Haiitu snepruro 31oii 6atapeu. 6) He oTkimtouas HICTOYHHMKA TOKa
oT OaTapeu KOH/IEHCATOPOB, Pa3IBUTAIOT IIACTHHBI TPETHEro KOHACHCATOPA, YBEIHNUNBAS
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paccTositHue MeXAy HUMHU B 2 pa3a. HaliTu usmMeHneHue eMkocTu u 3apsna 6arapeu. Oteet: 490 m/[x,
0,21 mx®d, 0,4 mKi1.

3ananue 8. /pa snementa (€1 =1,2 B, r; =0,1 Om, €, = 0,9 B, r, = 0,3 OM) coenrHEHBI
OJTHOMMEHHBIMHU TToNTFocaMu. CorpotuBiieHre R coeTMHUTENBHBIX POoBOAOB paBHO 0,2 OM.
Onpenenuts cuily TOKA B IeNid | ¥ pa3HOCTh MOTEHIIMANOB HA 3a)KHMaxX Kaxa0ro ucTouHuka. OTBer:
0,5A;1,15B; 1,05 B.

3aganue 9. Kpyrosoii Butok paanycom R=15,0 cM pacronoxeH OTHOCUTENIbHO OECKOHEYHO
JUIMHHOTO TPOBOJIa TaK, YTO €ro INIOCKOCTh MapaienbHa npooy. [leprnenaukynsp,
BOCCTAaHOBJICHHBIN Ha MPOBOJ U3 LEHTPA BUTKA, ABISETCA HOPMAJIbIO K IJIOCKOCTH BUTKA. CHila TOKa
B ipoBo/ie 11=5A, cuna Toka B BUTKe Tok |,=1A. PaccrosiHue oT 1ieHTpa BUTKa 10 mpoBoaa 0=20 cM.
Ornpenenure MarHUTHYIO MHIYKIUIO B IIeHTpe BUTKA. OTBeT: Bo=0,5MK T

3ananmue 10. [IpoBosmuii miIockuil KOHTYp, UMEIOLIHHA (hopMy OKpyKHOCTH paauyca I = 0,05 m
MTOMEILEH B OJJHOPO/IHOE MATHUTHOE MOJI€ TaK, YTO JMHUM MAarHUTHON MHAYKIUU TO0JIs HalpaBJIeHbI
MEePIEHIUKYISIPHO TIIOCKOCTH KOHTYpa. CompoTtuBieHue KoHTtypa R =5 Om. MaruutHast iHIyKIust
Mensiercs 1o 3akony B = kt, rae k = 0,2 Ta/c. Onpeaenure: a) 3.71.C. HHAYKIIUH, BOZHUKAIOIIYIO B
3TOM KOHTYpe; 0) CHIly MHIYKIIHOHHOT'O TOKa; B) 3apsij, KOTOPBI MPOTEYET 110 KOHTYPY 3a MEPBhIE 5
cexkyHJ u3amenenus noiud. Oteer: 1,6 mB; 0,3 MA; 1,6 MKo.

3ananmue 11. Katyiika HamoTaHa MeIHBIM MPOBOAOM auamerpoM d=0,2 MM ¢ obreit amunHoi =314 m
u umeeT UHAYKTUBHOCTH L=0,5 I'H. OnpenenuTts conpoTruBIeHNE KaTyIIKHU: 1) B €M MOCTOSTHHOTO
TOKa; 2) B IIeNH epeMeHHOoro Toka ¢ yactoroit v=50 I'u. Oteer: R=160 OM; R=224 Owm.

2 cemecTp
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3ananme 12. B onbite HOHra crexisiHHas MIacTUHKA TOJIIMHON B 2 CM TOMENIAETCS Ha TyTH OJTHOTO
13 UHTEPpPEpUPYIONTUX JTydel MeprneHIuKYISIpHO ay4dy. Ha CKOJIbKO MOTYT OTJIMYAThCs IPYT OT JIpyra
3HAYCHHMS TIOKA3aTess MIPEIOMIICHHUS B Pa3IMYHBIX MECTaX IUIACTUHKH, YTOOBI U3BMEHEHUE Pa3HOCTH
X0Ja OT 3TOM HEOJJHOPOJAHOCTH He mpeBbimano 1 Mkm? OtBeT: A<N=5- 10>,

3aganue 13. [Tyuok 6emoro cBera majaeT HOPMaIbHO K MOBEPXHOCTU CTEKIISTHHON TUIACTUHKU
tosmHoi d=0,5 MKkM, Haxoasmielcs B Bo3ayxe. [TokaszaTens npeigomiieHus crexia n=1,5. B
pe3ynbrare HHTep(epeHIIMY HHTEHCUBHOCTh HEKOTOPBIX BOJIH, IJTMHBI KOTOPBIX JIeXkKAT B Mpeaenax
Bugumoro crekrpa (ot 400 no 700 HM), ycunuBaeTcs pu oTpakeHuu. OnpenenuTe JUIMHbI 3TUX
BosiH. OtBet: 0,6 Mkm4 0,43 MKM.

3aganmue 14. [Tnockas BonHa (A=0,5MKM) naiaeT HOpMAIBHO Ha AUadparMy ¢ KpPyrilbIM OTBEPCTHEM
mrametpoMm 1,0 cm. Ha kakoM pacCTOSTHUH OT OTBEPCTHS Ha €T0 OCH JIOJDKHA HAXOJUTHCS TOUKa
Ha0It0/1eHus1, 4YTOOBI OTBEPCTHE OTKpbIBANO: 1) onHy 30HY Dpenento; 2) nee 30Hb1 @penens? OTBeT:
50; 25 m.

3aganue 15. HaliTi HanGonpIMii MOPSIOK CHEKTPa JJIs KEJITON TMHUU HATPUS C ITTMHON BOJIHBI
A=589 uMm, ecnu nocTosiHHAs TUPPaKIUOHHON penieTkn d=2MkM. CKOJIBKO BCEr0 MAKCUMYMOB Ja€T
ata pemrerka? [lox kakum yriaom ¢ HaOmogaeTcs nocneaHuilt Makcumym? OtBet: 3; 7; 62°.

3aganue 16. [IBa nonsipusaropa pacronokeHbl TaK, 4YTO YIoJl MEXKAY UX IJIOCKOCTSAMHU MPOITYCKaHUS
paBeH 250, OnpenenuTtb, BO CKOJIBKO pa3 YMEHBIINUTCS MHTEHCUBHOCTh €CTECTBEHHOT'O CBETA MPH
MpoxokJaeHuu: 1) uepes oauH (NepBbIi) Moispusarop, 2) yepes oda nonspuzaropa. Kosdduuuent
MOTJIOIIEHUS cBeTa B nossgpuzatope pasen 0,08. Otser: 2,17; 2,88.

3ananue 17. Yepnoe teno umeet temneparypy 3 kK. [lpu oxmakaeHun Tena qjiuHa BOJIHEI,
MPUXOASIIASACA HA MAKCUMYM H3Ty4aTelIbHOM cocoOHOCTH, M3MeHuIach Ha 8 MKM. Jlo kakoii
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TeMnepaTypbl oxsiaauiiock teno? Oreet: 323K.

3ananue 18. V3kuii my4oKk MOHOXpPOMATHUYECKOTO PEHTI€HOBCKOI'O U3JTy4EHHs alaeT Ha
pacceunBaroniee BemecTBo. [Ipu 3Tom jirHa BOJIHBI U3JTYy4€HUs, PACCESIHHOTO 0] yTiaMu 60° u 1200,
OTIUYAIOTCS IPYT OT Jpyra B 2 pa3a. Cuutasi, 4TO paccesiHiue MPOUCXOIUT Ha CBOOOTHBIX
3JIEKTPOHAX, HAWTHU JJIMHY BOJIHBI afaroumero uinydenus. Oreer: 1,2 nm.

3aganue 19. Kpacnas rpanuna dotorddexra ans HEKOTOpOro Metaiia paBHa 275 um. Haiitu: 1)
paboTy BBIXOJA 3JEKTPOHA U3 ATOr0 MeTalljia, 2) MAKCUMAaJIbHYIO CKOPOCTh 3JIEKTPOHOB, BHIPHIBAEMBIX
13 5TOr0 MeTajia CBETOM ¢ AnuHOM BoiH 180 HM, 3) MakCUMaIbHYIO KHHETHYECKYIO SHEPTHIO ATHX
31eKkTpoHoB. OTBeT: 4,525B; 9,1'105 M/c; 2,383B.

3aganue 20. DnexTpoH obnanaeT kuHeTnueckoi sneprueii 30 sB. Onpenenuts 1eOpOIEBCKYIO
JUTMHY BOJIHBI 3JI€KTpOoHa. BO CKOJIBKO pa3 M3MEHUTCS 3Ta AJIMHA BOJIHBI, €CIIM KHHETUYECKAs
sHeprust ymenbmutea Ha 20%? Otser: 2,2- 10710 Mm; 1,12,

3aganue 21. [1pu 1BUKEHUH YaCTHIIBI BAOJIH OCH X CKOPOCTDH €€ MOXKET OBbITh OMpe/ieeHa ¢
TOYHOCTHIO (OIMOKO¥) 10 1 cm/c. HaliTi Heompeie1eHHOCTh KOOPAUHATHI, €CIIA YacTULICH SBISETCS:
1) anektpoH, 2) apobunka maccoii 0,1r. Oteet: 0,01mMm; 1028w,

3aganue 22. Yactuia HaxoauTcsi B 0€CKOHEYHO TITyO0KOM OJHOMEPHON MOTEHIIUATBHON UMest
MUHUMAabHYIO SHepruto. KakoBa BeposSTHOCTH OOHAPYKEHHS YACTHUIIBI B CPETHEN TPETU SIMBbI?
Otser: 0,609.

3apanue 23. Onpenenuts JJIMHY BOJIHBI, COOTBETCTBYIOLIYIO TPETHEH TMHUM cepuu banbmepa: 1) B
CHEKTpEe U3IIyUYeHUHU BOJIOpoaa, 2) B cnekTpe nznyuenus nona renusi. Otet: 434uMm, 109HM.

3aganue 24. OnpeaenuTe Nepyros MOJTypaciaga U HadadbHYI0 aKTHBHOCTh BUCMYTa 53 Bi , €CJU
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= 15
M3BECTHO, YTO BUCMYT Maccoid M = 1 r, BeiOpaceiBaet 4,58-107° f — vacrtui 3a 1 cekyHay. Bo ckosibko
pa3 UBMEHUTCS aKTUBHOCTD 3a Mecal? OTBeT: 5 cyTok; 64 pasa.

3ananue 25. SAnpo 6epuuus-7 f-paguoakTuBHO 1o cxeMe K-3axBata. 3anucars peaknuio. Kakue
YaCTHUIIBI IPU ITOM 00pa30BaIUCh?

3aganue 26. BoruncauTs B a.e.M. Maccy sizipa *°C , y KOTOpPOTO SHEPIHsl CBSI3U Ha OJWH HYKJIOH
paBHo 6,04 MaB. Otsert: 10,0135 a.e.m.

3aganue 27. ConHeyHasi NOCTOSIHHAS JUIsl 3eMIIU (RHEPIUsI COIIHEYHOTO U3JTy4EHUs, 11 Jal0LIero
B €JMHUIY BPEMEHU Ha €IMHULY IIJIOLAAN B IEPIEHINKYIISIPHOM HarpasieHuu) pasHa 1370
Jix/c-M?. OIHpasich Ha 9Ty BETHUHHY, HAIATE, CKOIBKO [0 MACCE BOIOPO/A BHITOPACT EKECEKYH/IHO
BHYTpPHU COJIHIA, €CJIX U3BECTHO, YTO UCTOYHUKOM SHCPTHUU COJIHIA ABJIACTCA CUHTE3 UCTHIPEX AACP
BOZIOpoJa ¢ oOpazoBaHueM sapa reaus-4. Orset: 630 muH.T/c.

OIIK-1.4

Pemaer TeopeTtnueckue 3agaumn B
o0nactu TEIUIOTEXHUKH,
TU/IPABIMKHU, TEIUIOMAacCOOOMEHa,
UCTONB3ys  (yHAaMEHTallbHbIE
3HaHUA

3ananme 1. Haiigure 1 ra3000pa3Horo a3oTa TeMIeparypy, Ipu KOTOPOil CKOPOCTSIM MOJIEKYT Vi =
300 m/c u V2 = 600 M/C COOTBETCTBYIOT OAMHAKOBBIE 3HAUEHUS (PYHKIIMU paclipesienenus Makcpesia

f(V). Oter: 1 _ MY, =V") _ ooy
4k In(v, /V,)

3aganue 2. MieanbHblil IBYXaTOMHBIN Ta3 00beMOM 5 1 U IaBJICHHEM 10° ITa HA30XO0pUYECKU
Harpeiy, B pe3yJbTaTe 4ero CpeaHssi KHHETH4eCKasi SHEPrus ero MojeKkyn yseanuuiacs ot 0,0796 B
10 0,0923 5B. Ha ckoJIbKO ITpU 3TOM U3MEHUTHCS AaBieHUe raa? B nanpHelmeM ra3z n30TepMUUECKU
pacIIMprId 10 HadaabHOTO AaBieHus. Onpenenute o0beM ra3a B KoHile nporecca. OTBerT:
yBenmuntcs Ha 0,16 MIla; 5,8 .

3apanue 3. Onpenenute K03OUIMEHT TETUIONPOBOIHOCTH A a30Ta, €Clid KOdPPUImeHT
JTMHAMUYECKOH BSI3KOCTH 1) JUTSL HETO TIpH TeX ke ycioBusx paBeH 10 mkIla-c. Oter: A=7,42
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mB1/™M-K.

3ananue 4. 12 r a30Ta HAXOAATCS B 3aKPBITOM cocyle oobemoM 2 11 ipu Temmepatype 10°C. ITocne
HATpEeBaHMs JaBICHHE B COCY/IE cTalo paBHO 10*MM.pT.cT. Kakoe KoinuuecTBo Teruia Gblio cOOGIIEHO
ra3y npu HarpeBanuu? Otser: 4,1- 108 JIx.

3aganue 5. Cmemanu Bogy maccoid mi=>5kr npu temneparype T1=280 K ¢ Bogoii maccoit
m,=8xkr npu Temnepatype T, =350 K. Haiitu: 1) remnepatypy 0 cmecu; 2) usmenenue AS 3HTpONHH,
npoucxoxsmiee npu cMemuBanun. Oteet: 323 K; 0,3 x/[x/K.




0) Ilopsnok nmpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJN U KPUTEPHH
OLlCHUBAHMWSL:

[TpomexyTouHas arTecTanus Mo AucuuiuinHe «Pu3nkay BKIIIOYAECT TEOPETUIECKHUE BOIIPOCHI,
TIO3BOJISIONINE OIEHUTh YPOBEHBb YCBOCHUS O0YJArOIIUMHUCS 3HAHUH, U TIPAaKTUYECKUE 3a/1aHus,
BBISIBIISIFONIHME CTETIEHb CPOPMHUPOBAHHOCTH YMEHHI U BJIQJICHUH, TPOBOIUTCS B (hopMe 3aueTa
(1 cemectp) u B hopme rk3amena (2 cemecTp).

3aueT oOyyaronyecs Moyy4aioT B pe3ysibTaTe BHINOIHEHHsS BCEX BUAOB paldoT,
MPElyCMOTPEHHBIX BO 2 CEMECTpE U3yUeHHUs JaHHON AUCLUUIUIMHBL. B cilyuae HeBBINOIHEHNUS,
3a4yeT MpoBOIUTCS B (hopMe cobeceoBaHMs 110 BOIIPOCAM COTJIACHO MEPEYHIO BOIPOCOB K
3aueTy.

Ilokazamenu u Kpumepuu ouenueanun zauema.:

- Ha OLCHKY «B3a4YTCHO» O6y‘lﬁIOH.[PII>iCSI ACMOHCTPUPYET YPOBCHBb, HEC HUIKE ITIOPOIOBOIO,
C(i)OpMI/IpOBaHHOCTI/I KOMIIETCHIIMM: B X0/I¢ KOHTPOJIbHBIX M€p0HpI/I${TI/Iﬁ MOT'YT JOITYCKATbCA
OH_II/I6KI/I, MOKCT MPOABJIATHCA OTCYTCTBUC OTHCIIbHBIX 3HaHPII>i, YMeHHﬁ, HAaBBIKOB,
O6y‘lﬁIOH.[PII>iCSI MOT'YT UCIIBITBIBACT 3HAYUTCIIbHBIC 3aTPYAHCHU IIPU OIICPUPOBAHNUU 3HAHUAMU U
YMCHUAMMU IIPU UX TCPCHOCEC HA HOBBIC CUTYAllUH.

- Ha OLICHKY «HE 3a4TeHO» 00y4JaroLiics He MOKET M0Ka3aTh 3HAHUS HA [IOPOTOBOM YPOBEHb
c(OpPMHPOBAHHOCTU KOMITETEHIIUH, T.€. 00y4aroIuiics He OKa3bIBAeT 3HAHNE OCHOBHOTO
Marepuaia B 00bemMe, He00X0AUMOM ISl TPEACTOSIIEH MPo(hecCHOHABHON AEATEIbHOCTH; HE
CIIOCOOEH apryMEHTHPOBAHHO U MOCJEI0BATENIbHO U3JaraTh, 10MyCcKaeT rpyObie OmuOKY B
OTBETAaX; HE MOXET [10Ka3aTh UHTEJUIEKTyaJIbHbIE HAaBBIKU PEILIEHUS IPOCTHIX 33/a4. HE
MOJITBEPK/Ia€T OCBOCHHE KOMIIETEHIIUH, IPEAYCMOTPEHHBIX MPOTrPaMMOH.

DK3aMeH Mo JaHHOM JUCIUILINHE IMpOBOAUTCH B YCTHOﬁ (1)0pMe 10 9K3aMCHAITUOHHBIM 6I/IJ'ICT8.M,
Ka)KI[BII\/'I M3 KOTOPBIX BKJIHOYACT 2 TECOPCTUYCCKUX BOIIPOCA U OAHO MMPAKTHYCCKOC 3a1aHNC

(3amauy).

Ilokazamenu u Kpumepuu OUueHU6anus IK3amena:

— Ha OIEHKY «OTJHYHO» (5 0aIOB) — 00yUaIOUIHiics IEMOHCTPUPYET BHICOKUN YPOBEHD
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U TITyOOKOe 3HaHUE
yueOHOro MaTepuana, CBOOOIHO BBIMOIHSAET MPAKTUYECKUE 3aJaHHs], CBOOOTHO OTIEpUPYET
3HAHUSIMH, YMEHUSIMH, TTPUMEHSET UX B CUTYallUsIX MOBBIIIEHHON CIOKHOCTH.

— Ha OLIEHKY «Xopoio» (4 6amia) — 00yJarouuiicss JeMOHCTPUPYET CPEAHUNA YPOBEHB
c(OPMHPOBAHHOCTH KOMITETECHIIUN: OCHOBHbIE 3HaHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS



HE3HAYUTENIbHbIEC OIMOKU, HETOUHOCTH, 3aTPYAHEHUS NIPH aHAINTHYECKUX ONEpaLUsX,
[IEPEHOCE 3HAHUW U YMEHUI Ha HOBBIC, HECTAHAAPTHBIC CUTYALIVH.

— Ha OLIEHKY «y/J0BJeTBOPUTEIbHO» (3 Oaia) — 00y4yarouuiicss 1eMOHCTPUPYET MOPOrOBbII
yYpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUN: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUITUIN TOYCKAIOTCS
OLITMOKH, POSIBIISIETCS] OTCYTCTBUE OT/ACIBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YJarOIIUiiCs
UCIIBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHCHUS TIPU ONIEPUPOBAHUM 3HAHUSAMH U YMEHUSIMHU MPU UX
IIEPEHOCE HA HOBBIE CUTYALINH.

— Ha OIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 0aria) — 00yJarmuics AeMOHCTPUPYET 3HAHUS HE
6osee 20% TeOpeTUUECKOTO MaTepHraa, JOMyCKaeT CYIeCTBEHHbIEC OIMOKHU, HE MOXKET
MOKa3aTb MHTCJUICKTYAJIbHBIC HABBIKU PCIICHUA ITPOCTHIX 3a1a4.

— Ha OIEHKY «HEeY/I0BJIeTBOPUTEIbHO» (1 0arn) — 00yJaromumiicss He MOXKET MOKa3aTh 3HAHUS
Ha YPOBHE BOCIIPOU3BEICHUS U O0BSICHCHUS HH(DOPMAIIUY, HE MOXKET ITOKa3aTh
WHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



