MUHUCTEPCTBO HAYKHN 1 BBICIIIEI'O OBPA3OBAHUA
POCCUUCKOU ®EJNEPALIMN

deiepaibHOE rOCYIaPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKACHHE
BBICIIIEr0 00pa3oBaHus
«MarHuTOropcKuit rocy1apcTBeHHbIN TexHrYeckuit ynusepeutet uM. I.1. Hocosay

“YTBEPKJIAIO
T \Mupexrop MEnC

PABOYAS TIPOTPAMMA JUCHUIIJIMHBI (MOAY JIS)

PU3HKA

Hanpasnenue noAroToBKH (CHELHAIbHOCTD)
08.03.01 CtpouTenscTBO

HanpasieHHOCTb (PO HIIb/CIeNHATA3ALIHS ) IPOrPaMMBbI
TemnorazocHa0XeHUE U BEHTUJISIINS

YpoBeHb BbiCLIero 06pa3oBanus - bakanaBprar

®opma 00ydyeHus
OYHas

»
Ry

Wucturyt/ gakynbrer  VHCTUTYT €CTECTBO3HAHUS U CTAHIapTH3ALMH

Kadenpa du3uku
Kypce 1
Cemectp L

MarauToropck
2023 rog



Pabouas nporpamma cocrapnena Ha ocaoBe @I'OC BO - GakanaBpuat Mo HanpalIeHHIO
nozxrotoku 08.03.01 Crpoutenserso (npukas Munobpaayku Poceun ot 31.05.2017 r. Ne 481)

Pabouas nporpamma paccMoTpeHa 1 0100peHa Ha 3acejanuu Kadeapsl Punku

16.01.2023, mporokoia Ne 4 ‘
/ 3aB. kadenpoi /// M.B. Apkynuc
PaGouas nporpamma ogo6pena metoauyeckoit komuccueit UEAC
30.01.2023 r. mporokos Ne 5
[pencenaresns /7 W.I0. Me3un
Cornacoano:

p

-~

3aB. kadenpoit YpOaHUCTHKH U HHIKEHEPHBIX CHCTEM
M M.M. CypoB1oB

7

PaGouast nporpamma cocrasiena: .
/ /\ /

CT. mpenoaBates kadeapsl Ousmky, L 1 — O.B. Tosnrymyna
e

Penensenr:
3aB. kapenpoi [IMuMl, a-p TexH. Hayk /@/ [O.A. l3BekoB

v




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uKu

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.B.XpKmec

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

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

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

IIporokomor 20 . Ne
3aB. kadeapoii M.b. Apkynuc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[ToxydeHune CTyneHTaMH OCHOBOIOJATAIOUINX IPEACTABICHUH O (yHIaMEHTaIbHOM
CTPOCHMM Marepud ¢ (PU3MYECKUX NPUHIMNAX, JISKAIUX B OCHOBE COBPEMCHHOM
€CTECTBEHHOHAYYHOH KapTUHBI MHpa; (OPMHPOBAHHE Yy CTYACHTOB COBPEMEHHOTO
€CTECTBEHHO-HAyYHOTO MHUPOBO33PCHHUS; PA3BUTHE HAYyYHOTO MBIIUICHUS H PACIIUPEHHE
HAYYHO-TEXHUYECKOTO KpYyro3opa; OBJaJCHHE OCHOBHBIMH (H3MYECKUMH KaTETOPUSIMH,
HNOHATHAMU M (PyHIAMEHTAIbHBIMU (DU3UYCCKHUMHU 3aKOHAMU; IIOJIyYCHHE NPEICTaBICHUN O
(byHIaMEHTATBHBIX KOHIETIIMSIX COBPEMEHHOTO €CTECTBO3HAHMUS KaK Pe3yJIbTaTa HCTOPHUECKOTO
npolecca; OBJaJCHUE NMPHEMaMH W METOJAaMHU PEIICHUs KOHKPETHBIX 3a7ad M3 Pa3IHYHBIX
obsactell (h)M3MKH, YMEHHS BBIICIUTh KOHKPETHOE (DU3NYECKOE COJepKaHUE B IPUKIIATHBIX
3ajayax Oyayliedl npodecCHOHaIbHOM JAeATEIbHOCTH; (POPMHPOBAHHE HABBIKOB IPOBEICHHS
(GHU3MYECKOTO OSKCHEPHUMEHTa, IO3BOJIIOIIMX WM BIIOCIEJACTBUU OBJIAJETh KOMIUICKCOM
komnereHmid, npexycMoTpeHHbix @OI'OC BO mno nampasnenmto mnoarorosku 08.03.01
«CTDOHTENBCTBO.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

HucuuruinHa ®u3nka BXOJUT B 0053aTENbHYIO YacTh yUeOHOTro I1aHa 00pa30BaTesIbHOM
IIPOrPaMMBI.

Jns  u3ydeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Hucuumnuna «®Pusuka» Oazupyercs Ha  €CTECTBEHHOHAYYHBIX  JUCIMILIMHAX:
MaTeMaTHKa, GU3UKa, XUMUsS B 00bEME CpeHEH ILIKOIIbI.

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yUCHUS U CIUTLTIH/TIPAKTHK:

ConpoTHBiIEeHHE MaTEpUATIOB

CrpoutenbHas Gpusuka

WNnxeHepHble CUCTEMBI U 000py10BaHUE 3JaHUI

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®Pusuka» oOydarouiuiics AOIKeH
00Ja1aTh CIEAYIOIMMU KOMIIETEHIIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

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

OIlIK-1.1 Omnpenensier XapakTepUCTHKU (U3NYECKOTO M XUMHYECKOIro Ipolecca
(sIBIIEHMST), XapaKTEPHOTO JUI 00BEKTOB NMPO(hecCHOHAIBHON AEATENbHOCTH,
Ha OCHOBC TCOPECTUICCKUX U SKCIICPUMCHTAJIbHBIX I/ICCJ'IC)IOB&HI/Iﬁ

OIlK-1.2 Hcnonws3yeT TeopeTHdyecKue OCHOBBI TEXHUYECKHUX HAYK JUIsI TPUMEHEHUs
MHHOBAIIMOHHBIX TEXHOJIOTHH Ha peaJIbHBIX CTPOUTENBHBIX 0OBEKTOB

OIIK-1.3 Pemraer wHXeHepHbIE 3a7aud C TOMOIIBIO MaTeMaTHYECKOro ammapara
BEKTOPHOW anreOphl, aHAIUTHYECKOM TEeOMETpPUHM U MaTeMaTHYECKOTro
aHaJIn3a




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIIIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 163,9 akan. 4acos:
— aynuropHas — 158 akan. gacos;
— BHeayuTopHas — 5,9 akaJ1. 4acos;

— caMocCTosTeNbHAs paboTa — 52,4 akaJl. 4acos;

— B popMe mpakTHIecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

pecypcoB.

AynuropHas ) =
o | xonraxrHas pabota E E dopma TEKyIIEero
Pasmen/ Tema § (B axaz. yacax) E [ Bux . KOHTpOJIA Kox
N — : g O |caMOCTOATENbHOM | - yeneBaeMocTH 1 KOMITETEHIIHH
O 2 £ paboThI MIPOMEKYTOUHOMN
Tex. mab. | MpaKT. z S aTTeCTaluu
3aH. 3aH. (O &
1. duznyeckue OCHOBBI
MEXaHUKH
MOJrOTOBKA K
MIPAaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
NPaKTUYECKUX
1.1 Kunematnka pabot (MJ[3); fpoBepka OIK-1.1,
MOCTYNaTEIbHOIO u 2 2 1 | camocTosTensHoe HHHHBHHyaJ.ILHLIX OIIK-1.2,
BpaIaTeIbHOTO JABIKEHUS n3y4YeHHne yueOHOH 3anat, OIlK-1.3
. cemunap Ne 1;
U Hay4yHOH
JUTEPATyPHl B TOM
qHCIIe
NEKTPOHHBIX
pecypcos.
1 HOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MIPaKTHYECKOMY
3aHATHIO; MpoBEpKa
BBITIOJTHEHNE WHIUBHAYaIbHBIX
1.2 JnHamuka TIPaKTUIECKUAX 3a7a4; OIIK-1.1,
MOCTYNaTEIbHOTO u 2 4/2,61 2 1 pador (MA3); 3almTa OIlK-1.2,
BpAILaTENbHOTO ABHKEHUS camMoCTOsTeNIbHOE |  J1abopaToOpHBIX OIIK-1.3
U3y4YCHHE YUeOHOI padot Ne 4;
7 HayYHOU cemunap Ne 2;
JUTEPATYPHI B TOM
qucie
JJIEKTPOHHBIX




MOJrOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
IIPaKTHYECKOMY
3aHSTHIO; MpoBepKa
BBITIOJTHEHNE WHIUBHUAYAIBHBIX
1.3 3aKoHbi coxpancHis B MIPAKTUYECKUX 3a/1a4; OIIK-1.1,
4 6/31 2/11 pabot (MA3); 3anmra OIIK-1.2,
MEXaHHUKe .
CaMOCTOAITENIbHOE |  1abopaToOpHOM OIlK-1.3
n3ydeHune y4eOHoH paboter Ne 1,
Y HAYYHOU cemuHap Ne 3;
JIUTEPATyPhl B TOM
qHcIe
INEKTPOHHBIX
pecypcos.
MIOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
IPaKTUIECKOMY
3aHSTHIO; poBepKa
BBITIOJTHEHUE WHIUBUAYATbHBIX
MIPAKTUYECKUAX 3a/1a4; OIIK-1.1,
14 Mexanmraeckue 411 1 pador (MA3); 3almTa OIIK-1.2,
KoJIe0aHuUs U BOJIHBI
caMOCTOATeNIbHOE |  1abopaToOpHBIX OIlK-1.3
usydeHue yueOHoi| pabort Ne 5, 7;
U Hay4yHOH cemuHap Ne 4;
JHUTEPATyPHl B TOM
qUCIIe
NIEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MIPaKTHYECKOMY poBepKa
3aHATHIO, HWHANBUAYAJIBbHBIX
BBITIOJTHEHNE 3ajad;
15 S MIPAKTHUECKUX OTYET O OIIK-1.1,
2 mmn | 2,1 padot (M3); BBIMOJTHEHUN OIlK-1.2,
MeXaHuKa .
CaMOCTOSITENIBHOE BUPTYaJIbHOM OIIK-1.3
n3ydyeHne yueOHoi| mabopaTopHBIX
U Hay4yHOH pabotsr Ne 1,
TUTepaTypel B ToM| cemmHAp Ne 5;
qHCIIe
NEKTPOHHBIX
pecypcos.
Wroro no pazneny 12 | 14/6,611| 821 | 7,1

2. Crarucruueckas ¢(usuka u

TCPMOJUHAMHUKA



MIOJITOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY U
IIPaKTHYECKOMY
3aHATHIO; MIpOBEpKa
BBITIOJTHEHNE WHIUBHUAYAIBHBIX
21 Cratucriaeckas MIPAKTUYECKUX 3a/1a4; OIIK-1.1,
2 4/11 2/11 2 pabot (MA3); 3anmTa OIIK-1.2,
(usmka .
CaMOCTOAITENIbHOE |  1abopaToOpHOM OIlK-1.3
n3yueHue yueOHoi| paGotsr Ne 11;
Y HAYYHOU cemuHap Ne 6;
JIUTEPATyPhl B TOM
qHcIe
3JIEKTPOHHBIX
pecypcos.
1
MIOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
NPaKTUYECKOMY
3aHSTHIO; poBepKa
BBINOJIHEHNE WHIUBUAYATbHBIX
MIPAKTUYECKUAX 3a/1a4; OIIK-1.1,
2.2 TepMouHaMuKa 4 4/21 2/11 2 pador (MA3); 3aluTa OIIK-1.2,
CaMOCTOATENIbHOE |  1abopaTopHO OIlK-1.3
u3ydeHue yueOHoi| pabotsr Ne 14;
U Hay4yHOH cemuHap Ne 7;
JHUTEPATyPHl B TOM
qucie
NIEKTPOHHBIX
pecypcoB.
HWroro no pazneny 6 8/31 421 4
3. DIeKTpIYECTBO 1 MarHeTH3M
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
NPaKTUYECKOMY
3aHSTHIO; poBepKa
BBINOJIHEHHE WHIUBUAYATBHBIX
3.1 DnekTpocTaTHuecKoe TIPaKTUIECKUAX 3a7a4; OIIK-1.1,
mone B Bakyyme u B| 1 4 4/11 2/11 1 pa6ot (U3); 3ammra OIIK-1.2,
BEIIECTBE CaMOCTOATENIbHOE |  1abopaTopHOI OIlK-1.3
u3ydyeHue yueOHoit| pabotsr Ne 21;
1 HayIHOU cemunap Ne 8;
JUTEPATYPHI B TOM
qucie
AJIEKTPOHHBIX
pecypcoB.




3.2 IocTostHHBIIA
SIEKTPUIECKUI TOK

4/21

2/11

HOATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
IIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
MIPAKTHIECKUX
pabot (MA3);
CaMOCTOSITETTbHOE
n3ydeHue yueOHon
U HAyIHON
JUTEPATypHl B TOM
qHcIe
JNIEKTPOHHBIX

pecypcoB.

MpoBepKa
HHIABHAYATBHBIX
3a1ay;
3amura
nabopaTopHO
paboTsr Ne 24;
cemuHap Ne 9;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

3.3 MarauroctaTu4ecKkoe
moje B BakyymMe H B
BEILIECTBE

MIOJITOTOBKA K
CEMUHAPCKOMY U
MIPAKTHYECKOMY
3aHATHUIO;
BBINOJIHCHNE
HNPaKTUYECKHX
padot (M13);
CaMOCTOSITEIbHOE
H3y4YeHHne yueOHon
U Hay4yHOH
JUTEPATYpPHI B TOM
qUCIIe
3JIEKTPOHHBIX

pecypcoB.

MpoBepKa
HMHIABHIYAIBHBIX
3a/a4;
cemunap Ne 10;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

34 DneKTpoMarHuTHas
WUHTYKIHS.
DNeKTpOMarHuTHbIE
konebanus. [lepemeHHbINH
3NEKTPUUECKUM TOK

6/31

HOArOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY
3aHATHUIO;
BBITIOJTHEHNE
MIPaKTHIECKUX
padot (MA3);
CaMOCTOSITETTbEHOE
u3y4yeHHne yueOHoun
W Hay4HOU
JUTEPATyphl B TOM
qucie
JIEKTPOHHBIX

pecypcoB.

MpoBEpKa
WHIUBHAYaIBHBIX
3ajad;
3anmTa
mabopaToOpHBIX
pabot Ne 27, 28;
cemunap Ne 11;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

18

14/61

6/21

Uroro 3a cemectp

36

36/15,61

18/61

16,1

3a4eT

4. OnTuka




MOJrOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
IIPaKTHYECKOMY
3aHSTHIO; 1POBEpKa
WHIUBHUAYAITbHBIX
BBITIOJTHEHNE )
4,1 BonHoBasg  ONTHKA MIPAKTUYECKUX 3ajat, OIIK-1.1,
(uHTephepeHys, 8 411 | 42,61 | 10 pabot (MA3); JatliTa OIIK-1.2,
nabopaTopHBIX
JTUPPaKIUS, TTONSPU3ALIHS) CaMOCTOSTENbHOE pacor No 32, 34, OIlK-1.3
H3y4eHHE yquSHon 35:
1 HayaHou cemunap Ne 12;
JIUTEPATypPhl B TOM
qHcIe
INEKTPOHHBIX
pecypcos.
2
MIOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
IPaKTUIECKOMY
3aHSTHIO; poBepKa
BBITIOJTHEHUE WHIUBUAYATbHBIX
MIPAKTUYECKUAX 3a/1a4; OIIK-1.1,
4.2 KBaHTOBasI ONTHKA 6 321 2/11 6 pador (MA3); 3anmTa OIIK-1.2,
CaMOCTOATENIbHOE |  1abopaTopHO OIlK-1.3
u3ydeHue yueOHoi| pabotsr Ne 36;
U Hay4yHOH cemuHap Ne 12;
JHUTEPATyPHl B TOM
qUCIIe
NIEKTPOHHBIX
pecypcoB.
HWroro no pazneny 14 7/31 | 6/3,611
5. ®usuka atoma
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
NPaKTUIECKOMY
3aHSTHIO; poBepKa
BBIITOJIHCHHUEC HWHANBUAYAJIbHBIX
TIPaKTUIECKUAX 3a7a4; OIIK-1.1,
5.1 ®usuka aroma 2 6 3/11 421 padot (MA3); 3almTa OIlK-1.2,
caMoCTOsITeNNbHOE |  TabOPaTOPHBIX OIlK-1.3
usydeHue yueOHoi| pabot Ne 41, 42;
¥ HAyIHOH cemuHap Ne 13;
JIMTEPATypPhl B TOM
qucie
JJIEKTPOHHBIX
pecypcoB.
Wroro no pazneny 6 3/11 421
6. ®usmka TBEpAOrO TeENA.
DJIeMEHTHI KBAHTOBOH (pr3nKu




IOAT0OTOBKA K

nabopaTopHOMY,
CEMHUHAPCKOMY;
BBITIOJTHEHNE poBepKa
MPaKTHYECKUX | WHIMBUAYAJIbHBIX
6.1 ®wusuka TBEpIOTO padot (MA3); 3ajady; OIlK-1.1,
Tela. DJIEMEHTHI 6 3/11 2/11 6 | caMocTOATEIBLHOE 3aIUTa OIIK-1.2,
KBaHTOBOW (DPU3HKHU u3yueHue yueOHoM| JabopaTopHOit OIlK-1.3
Y Hay4HOU paboTs! Ne 44;
JIUTEpaTypel B ToM| cemuHap Ne 14;
qHCIIe
NIEKTPOHHBIX
pecypcoB.
HUroro no pazaeny 6 3/11 2/11 6
7. dusznka sanpa u
9JIEMEHTAPHBIX YaCTHI
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
IPaKTUIECKOMY
3aHSTHIO; poBepKa
BBITIOJTHEHUE WHIUBUAYATbHBIX
71 Owmxa smpa w MIPAKTUYECKUAX 3a/1a4; OIIK-1.1,
5IeMCHTADHBIX YaCTHIL 8 4/11 511 | 10,3 | pabor (MA3); 3ammTa OI1K-1.2,
CaMOCTOATENbHOE |  1abopaTopHOM OIlK-1.3
u3ydeHue yueOHoi| pabotsr Ne 51, 53
Y HAy4HOU cemuHap Ne 15;
JIUTEPATyPhl B TOM
qucie
INMEKTPOHHBIX
pecypcos.
Hroro no pazaeny 8 4/11 511 110,3
HWroro 3a cemectp 34 | 17/61 |17/7,611| 36,3 9K3aMeH
Hroro no gucuuinnge 70 53/511’6 35/1:/[13’6 52,4 3a4eT, SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu pa3IUYHBIX BHUIOB y4ueOHOH paboThl HambOosee d(QeKTUBHBIC
pe3yNnbTaThl OCBOSHUS JTUCHUIUIMHBI «®Du3MKay [MalT TPaJuIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. ®opMbl yueOHBIX 3aHATUN C UCTIOJIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTU:

NudopmanmonHas  JeKnus—  TOCIEAOBATEIbHOE  HM3JIOKCHHE  Marepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

CemuHap — Oecezia rpenojjaBaTelis U CTYACHTOB, OOCYXKICHHE 3apaHee MOATOTOBICHHBIX
COOOINEHUH TO0 KaXIOMY BOMPOCY IUTAHA 3aHATHS C €OUHBIM JUISI BCEX TMEpPEYHEM
pEKOMEH1yeMol 0053aTeIbHON U TOMOTHUTEIBHOM JTUTEpaTyphl.

[TpakTudeckoe 3aHsITHE, MOCBSIIICHHOE OCBOSHUIO KOHKPETHBIX YMEHUW M HABBIKOB I10
MPEIOKEHHOMY aIrOPUTMY.

JlabopaTopHas paboTa — opranuzaius yaeOHOH pabOThI C pealbHBIMH MaT€pUATbHBIMU U
UH(GOPMALIMOHHBIMU O0OBEKTaMH, AKCIEPUMEHTalbHas paboTa C aHaJIOrOBBIMH MOJEISIMU
peaTbHBIX 0OBEKTOB.

2. ®opmbl yUeOHBIX 3aHITHI C UCTIOIB30BaHUEM TEXHOJIOTHI MTPOOIEMHOTO 00YUEeHHUS:

[IpoGnemMHass JieKMs — W3JIOKEHUE MarepHualia, MPEANoararoniee MOCTaHOBKY
NpOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pA3IUYHBIX HAyYHBIX I[1OJXOJIOB,
ABTOPCKHE KOMMEHTApPUH, CBSI3aHHBIC C PA3IMYHBIMA MOJCISMU HHTEPIPETAIUU H3y4aecMOTo
MaTepuana.

[IpakTnueckoe 3aHaTHEe B (GOpMe NPAKTHKyMa — OpraHu3amus y49eOHOW paboThI,
HalpaBlieHHAs Ha pelIeHHEe KOMILIEKCHOW y4eOHO-TI03HaBaTeNbHOW 3a/aud, TpeOyromei oT
CTYJICHTAa TPUMEHCHUS KaK HAYYHO-TCOPSTHUSCKUX 3HAHMM, TAK U MPAKTUICCKIX HABBIKOB.

3. ®opMbl YU€OHBIX 3aHATUHN C UCIOIH30BAHUEM CIICUATH3NPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlekiust «0OpaTHOW CBSI3M» — JICKIMS—TIPOBOKAIMs (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3a-MJaHUPOBAHHBIMU OIIMOKAMH ), TIEKIUs-Oece1a, TeKIUsI-TUCKYCCHSL.

CeMuHap-TUCKYCCHSI — KOJUIGKTHBHOE OOCYXJICHHE KaKOoro-JIu0O CIIOPHOTO BOMpOCA,
npoOyieMbl, BBHISBJICHHE MHEHHH B Tpymme (MEeXIpYyNHoBOW AMAalor, ITUCKYCCHSI Kak
CIIOp-IUasor).

4. ®opMbl y4eOHBIX 3aHITHI ¢ UCMIOIB30BaHUEM UH(POPMAIITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexius-Bu3yanu3anusi — HW3JI0KEHUE COJIeP)KaHUsS COMPOBOXKIACTCS TMpe3eHTaluei
(TeMoHCTpaIe yaeOHBIX MaTepPHaIOB, IPEJICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TrpaUuecKux, ayIuo- U BUIEOMATEPUAaIOB).

[IpakTdeckoe 3aHATHE B (QOpME TMPE3CHTAIMM — MPEACTABICHUE pPE3YJIbTaTOB
MPOEKTHON WM MCCIEIOBATENbCKON ACSITENFHOCTH C HCIOIb30BAaHUEM CIEIUATU3UPOBAHHBIX
MIPOTPAMMHBIX CpPEJI.

6 YueOHO-MeTOAHYECKOE 00ecTiedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaOIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIIMOHHOE OfecreueHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:
1. lemumuenko, B. 1. ®uswuka : yueonuk / B.1. [lemunguenko, U.B. JleMuauenko. —



6-¢ m3xa., mepepabd. u gomn. — MockBa | UHOPA-M, 2020. — 581 c. + Jlon. marepuaisl
[DnexTponHsbIit pecype]. — (Briciee o6pa3oBanue: bakamaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : anektponnsiit. - URL: https://znanium.com/catalog/product/1239249 (nata oOpareHus:
23.04.2021). — PexxuM 10CTYIIA: 110 MOIITHCKE.

2. Kysneno, C. U. ®usuka: Mexanuka. MexaHuueckue KojaeOaHUS M BOJHBI.
Mosnekymnsipuas pusuka. Tepmoaunamuka : yue6. mocooue / C.1. Ky3uenos. — 4-¢ u3., ucmp. u
nor. — M. : By3osckuii yueonuk : MHOPA-M, 2018. — 248 c. - ISBN 978-5-9558-0317-3. -
Tekcr : anekrponnsiii. - URL: https://znanium.com/catalog/product/956681 (mata oOpaiueHus:
23.04.2021). — Pexxum J10CTyMA: 110 MOIIMTUCKE.

3. Kysumeno, C. M. @Pusuka: OCHOBBI 3JICKTPOJUHAMHKH. IJEKTPOMATHUTHBIC

KoyieOanuss u BoOJHBI . yueO. mocooue / C.M. KysuernoB. — 4-¢ usn., ucop. u jom. — M. :
ByzoBckuii yueOnuk : MHOPA-M, 2018. — 231 c. - ISBN 978-5-9558-0332-6. - Tekcr :
anektpoHHbii. - URL: https://znanium.com/catalog/product/956679 (mara oOparieHus:

23.04.2021). — PexxuM 10CTYIIA: 110 MOIITHCKE.

4. Kysnenon, C. U. ®usuka. BonHoBas ontuka. KBanToBas mnpupoja H3IydeHHUS.
DJieMeHTBI ATOMHO# | sifiepHO# pusuku : yuebnoe mocodue / C. U. Kysuenos, A. M. JTunep. —
3-e u3n., nepepad. u gon. — Mocksa : ByzoBckuit yqe6H1/H< NH®PA-M, 2019. — 212 c. - ISBN
978-5-9558-0350-0. - Tekcr : AICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1002478 (mara oOpamenus: 23.04.2021). — Pexum
JOCTYTA: MO TOJIITUCKE.

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. Uponos, N.E. 3agaun no obmuieii ¢pusuke [Texcr] : yue6. mocobue / N.E. Uponos. —
12-e¢ usn., crep. — CII6.: Jlanw, 2007. — 416 c.: wi. — (YueOHukH Ui By30B. CrieruaibHas
nutepatypa). — ISBN 978-5-8114-0319-6.

2. Uepros, A.I'. 3agaunuk no ¢usuke [Tekcr] : yued. mocobue / A.I'. Yepros, A.A.
Bopob6reB. — 8-e u3n., mepepad. u gom. — M. ! @uszmatiur, 2008. — 640 c.: un. — ISBN
9875-94052-145-2.

3. Pemenne 3amau no kypcy obuieit ¢pusuku [Teker]: y4ued. nocodue / [H.M Poraues,
I'.10. bamanguna, W.I1. 3aBepmmuckuii U ap.]; mox pena. H.M. Porauesa. — 2-e u3n., ucop. —
CII6.: Jlanb, 2008. — 304 c.: wi. — (YueOHuku /uig By30B. CrieriuanbHast TuTepaTypa)

4. Kysnenos, C. U. CnpaBounuk no ¢usuke : yueb. mocooue / C. U. Ky3nenos, K. 1.
Porosun. - Tomck : M3a-Bo Tomckoro monutex. yHuBepcurera, 2014. - 220 c. - ISBN
978-5-4387-0443-0. - Texkcr : DIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/675274 (nara obparmmenus: 23.04.2021). — Pexxum gocrtyma:
TI0 TIO/IITUCKE.

B) MeToauyeckue ykasaHus:

1. Mexanuka. MonekynspHas ¢usuka u tepmoauHamuka [Tekcr] : mabopaTopHBIH
npaktiukyMm o ¢usuke / E.H. Acranos [u np.]; nox pen. FO.I1. Koukuna. — MarHutoropck:
N31-Bo MaruuToropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2011. — 103 c.

2. DnekrpocraTuka. [TocrostHubIi TOK [TekcT] : JlTabopaTopHbIi IPAKTUKYM IO (GHU3UKE /
M.B. Beuepkun [u ap.]. — Marautoropck: M3a-Bo Marauroropck. roc. Texs. yu-ta um. ..
Hocoga, 2011. - 60 c.

3. Dnekrpomarnetusm. Ontuka [Tekcr] : mabopaTopHBIA MPAKTHUKYM MO JUCIMILIIMHE
«®Pusnka» A1 CTYICHTOB BCex creruanbHocTe / M.B. Apkynuc [u ap.]. — Marauroropck: 'OY
BITO «MI'TY», 2009. — 102 c.

4. Canuenko, lO.M. Ilepemennblii TOK [DNEeKTpOHHBIH pecypc] : TabopaTOpHBII
npaktukyM / F0.U. CaBuenko, O.H. Bocrpoknyrosa, H.M. Mumenesa ; MI'TY. — Marautoropck
:MI'TVY, 2018. — 1 sanextpon. Onrt. luck (CD-ROM). — ISBN



978-5-9967-1151-2.

5.0u3uka aroma, TBEpJOro Teja, siApa: MHCTPYKLHUS IO BBIMOJIHEHUIO JIAOOPATOPHBIX
pabot 1o ¢usuke st CTyAeHTOB Beex crerranbHocTei / B.K. benos [u ap.]. — Marautoropck:
I'OY BIIO «MI'TVY», 2007. —48 c.

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue o

10 Ne norosopa Cpoxk neiicTBuUS TULEH3UU
MS Office 2007 |, 135 or 17.09.2007 Gecepoumo
Professional
7Zip CcBOOOIHO OECCPOUHO
Adobe Design
Premium CS 5.5 |K-615-11 01 12.12.2011 0eccpovHO
Academic

IIpodeccnonanbubie 0a3bl JAHHBIX U HH(OPMAIMOHHBIE CIPABOYHbIE CUCTEMbI
HasBanue xypca Cchuika

OnekTpoHHass  0a3a  MEPUOJUYECKHUX
uznanuii East View Information Services,
[MouckoBas cuctema Axanemuss Google
(Google Scholar)
Nudopmanmonnas cucrema - EguHoe
OKHO JIoCTyna K HWHOOPMAIMOHHBIM
HauunonansHast
uH(GOPMALIMOHHO-aHAIUTHYECKAS URL.: https://elibrary.ru/project_risc.asp
crucrema — Poccuiickuii MHIEKC HAYYHOTO
®denepanpHOE roCcyJapCTBEHHOE
oromkeTHOE yupexaenue «DPenepansubiii|URL: http://www1.fips.ru/
WHCTUTYT TIPOMBIIITICHHOM
DNEeKTPOHHBIE  pPecypchl  OMOIMOTEKU
MI'TY um. .. HocoBa

9 MaTepuaJibHO-TeXHHYeCKOe 00ecnedeHue TUCIIUNIUHBI (MOTYJIs1)

https://dlib.eastview.com/

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

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

https://magtu.informsystema.ru/Marc.html?locale=ru

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCHUIIIIMHBI BKJIIFOYACT:



JlekIMOHHAs ayIUTOPHS BKITIOYAET:
MynsTuMeanHbIE CPEeICTBA XPaHEHUS, TIepeau U MPeCTaBIeHUs HHPOPMAIIHH.

Jlaboparopus «MexaHUKH, MOJIEKYJIAPHOU (DU3UKH U TEPMOJUHAMHUKN BKIIIOYAET:

1. bBauctuueckre MassTHUKHU.

2. Mastauk OGepOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKA JUI MCCIIEJOBAHUS PACIPENCICHUs] TEPMOIIICKTPOHOB 10
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTtopHast ycTaHOBKa HJisi ONpENENCHUs IMoKa3aTelel aauadbarbl Y METOJIOM
Knemana u /Ie3opma.

7. JJaGopaTopHasi yCTaHOBKA JIJIsl POBEPKH 3aKOHA BO3pACTaHUs SHTPOMHH B MpOIECcCe
g dy3un ra3oB Ha MOJIEIU MTEPEMEIIMBAaHUS IAPOB.

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

9.YcraHoBka IsabopaTopHas [Ans M3YyYEHHUS 3aBHCUMOCTH CKOPOCTH 3BYKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka mnabopaTtopHas Mg HCCIEAOBAHUSA TEIJIOEMKOCTH TBEPIOTO Teia
"MO-TET-M".

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

12.Ctenp 1abopaTOpHBIiA ra30BbIE MTPOLIECCHI.

13. MepuTenbHbBIi HHCTPYMEHT.

JIaGoparopust «NEKTpUUECTBA U ONITUKN» BKIHOYALT:

1. JlabopaTopHas ycTaHOBKa Ul UCCIIEI0BAHUS DIIEKTPOCTATUYECKOTO M0JIS C TOMOILBIO
OJIMHApHOI0 30H/a.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MUJUTHAMIIEPMETPA.

3. YcraHoBka 1abopaTopHas 11 OnpeeeH!sl ”HIYKTUBHOCTH COJICHOM/1a U MAarHUTHOM
IIPOHUIIAEMOCTH.

4. YcraHoBKa jabopaTopHasi A7 M3ydeHHsl Pe30HaHCa HAIpsDKEHUH M onpenesieHus
UHAYKTUBHOCTH

5. JIabopatopHasi ycTaHOBKA JUIsl M3y4YEeHHUs JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TU(GPaKIUOHHOMN PEIIeTKH.

6. JlabopaTopHass yCTaHOBKa JUIsl OINpEIENIeHHUs] pajuyca KPUBU3HBI JMH3BI U JUTMHBI
CBETOBOM BOJIHBI C TOMONIBIO KoJrer; HproTona.

7. JlaboparopHasi ycTaHOBKa JUIsl ONpE/AETCHUs KOHILEHTPALlMM PacTBOPOB caxapa U
ITOCTOSIHHOW BpAIllCHUS.

8. MepuTenbHbIi HHCTPYMEHT.

JlabGopaTopus «ATOMa, TBEPIOTO TEJIA, sIAPaAy» BKIIOYACT:

1. JTaGoparopHasi ycTaHOBKa JJIs U3y4eHUs BHENIHETO (GoTordexra.

2. YcTaHOBKa UIsl U3YyYSHHs CIIEKTpa aTOMa BOJOPOJA W OMpEIeSICHHs] TOCTOSHHOU
Punbepra.

3. YcranoBka nmabopaTopHast ISl OTIpeIeIeH s MOTEHITHala BO30YKICHHS Ta3a.

4. YcTaHOBKa JIJIs1 OTIpeIeNIeHUs] JUIMHBI TPOOeTra YacTHUIl B BO3TyXe€.

5. MepuTtenbHbIii UHCTPYMEHT.

AynuTopuu A TPYNIOBBIX U UHAWBUAYAIbHBIX KOHCYIbTALMM, TEKYIETO KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALMK BKIKOYAIOT: MHTEPAKTUBHASA JOCKA, IPOEKTOP;
MynbTUMEAUINHBINA ITPOEKTOP,IKPaH.



AyIMTOpHM I CaMOCTOSATEIBHOM pabOTBl C BHIXOJOM B VHTEPHET M C JIOCTYIIOM B
SIIEKTPOHHYIO HHPOPMATHOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

KOMITBIOTEPHBIC KJIACChI; YNTAIbHbBIE 3abl OMOIMOTeKH [lepcoHabHBIE KOMITBIOTEPHI C
naketom MS Office, ¢ Bexomom B HHTEpHET ©W C JOCTYIOM B BICKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BaTEIbHYI0  CPEly  YHHBEPCHTETa  BKJIFOYAIOT:  IEPCOHAIBHBIC
kommbroTepsl ¢ makerom MS Office.

[Tomemenne pans  XpaHeHHS W NPO(GUIAKTUYECKOTO OOCITYKHBAaHUS — y4eOHOTO
000pyIOBaHUSl BKJIIOYAIOT: CTEIUIAXH, CEH(BI A XpaHeHUs ydeOHOro oOOpyJOBaHUS.
WHCTpYMEHTHI JUIs peMOHTa 000pyI0BaHUsI.



Hpunioxenne 1

YueOHO-MeTOANYECKOE 00ecTieYeHrne CaMOCTOSITeIbHOIH padoThl 00y4yaromuxcs

[lo jgucummumbHe «®u3uka» OpPEeAyCMOTpEHAa  ayAWTOpHAas W BHEAYAUTOpHAs
caMmocCTosTeNIbHas paboTa 00ydJaroIMXCs.

AynuTopHasi caMOCTOsITeNNbHas pabdoTa CTYJCHTOB IPEIOJIaraeT PelieHue KOHTPOIbHBIX
3ala4 Ha MMPAKTUYCCKUX 3aHATUAX.

Ilpumepnvie ayoumopnuvie konmpovhote pavomot (AKP):
1 cemecTp
Koutpoabsnas padora Ne 1 «@u3nveckue 0CHOBbI MEXaHUKI))

3ananue 1. Pagnyc-BEeKTOp YaCTHIIBI ONPEACISICTCS BBIPAKCHUEM 1 — 3t%i + 4t°j + 7k , TJC

i,j,k - equHuuHbIe BekTopa oceil X, Y, Z. Beruucauts: 1) nyTts S, mpoiieHHBIN YacTUIEel 3a

nepsble 10c, 2) Monynb mepememieHus: Ar 3a Toxe Bpems, 3) yCKOpeHue dacTuilpl. OTBeT:
S=500m, Ar=500m, a=10 m/c’.

3aganue 2. Koneco Bpaiaercs BOKPYT HEMOABHKHOM OCH Tak, UTO YroJl TOBOPOTA 3aBUCUT
OT BPEMCHH I10 3aKOHY , -10 + 20 -t - 2.t* . HaiiTu: 1) cpeqiHee 3HaueHue yrioBoil ckopocta (,) 3a

IIPOMEXYTOK BpeMeHH OT t=0 10 OCTaHOBKH; 2) yIJII0BOE YCKOPEHNE B MOMEHT OCTaHOBKH KOJIECa;
3) nonHoe yCKOpeHHe TOUKH, Haxozsmeiics Ha paccrosHuM 0,1M OT ocu BpalleHus A1 MOMEHTa
Bpemenn t=4 c¢. Oter: 10 pan/c; -4 pan/cz; 1,65 m/c?.

3ananue 3. [lo TOpU3OHTAIBHON MOBEPXHOCTH JBHXKETCS TEIO MAacCOd M=2 KI TMoj
neiicteuem cuibl F=8 H, HampaBieHHON mox yriiom 0=60° k ropu3oHty. Haiitu paccrosinue,
KOTOpOE IMPOLLIO TeJ0, €CIU €r0 CKOPOCTh YBEJIWYMIACh ¢ 3 10 5 M/c, a KO3 PULUUEHT TpeHus
MEXJly T€JIOM U oBepxHOCThIO paBeH pu=0,1.01Bet: 5,9 M.

3ananme 4. [lap maccoif mi=5 Kr ABHKETCS cO CKOPOCThIO Vi= 1 M/C U CTalKUBaeTcs C
MOKOSIIIIMMCS IIapoM Maccoi my=2 Kr. OnpeneanTe CKOpOCTH IapoB Mociie yaapa. Y Jap CUuTaTh
yIPYTUM, OIPSIMbIM U IeHTpaiabHbIM. OTBeT: 0,43 M/c, 1,43 m/c.

3ananme 5. YpaBHeHHE KOJIeOAHUN TOUKH UMEET BUML: x - 4.cos o(t+7) »TA€ A=0,02 M, 0=T

¢t 1=0.2c. Omnpenenuts nepuoi, Ha4anbHYyI0 Pa3y KoraeOaHui TOUKU U €€ yCKOPEHHE B MOMEHT
Bpemenu 1 c. Oteet: T=2 c; 0o=0,27 pax; a =0,16 m/c?.

KonTposbHnas padora Ne 2 «Ctatucruyeckasi puznka 1 TepMOAMHAMUKA)

3aganue 1. Haiinure nns razooOpa3HOro asora Temreparypy, Ipu KOTOPOH CKOpPOCTAM
monekyn vi = 300 mM/c u vz = 600 M/c COOTBETCTBYIOT OJMHAKOBbIE 3HAUYEHUS (YHKIMU
pacnpenenenus Makcpenna f(V). Orser: ; _ MmO, -V .

akin(V, V)

3aganue 2. lneanpHBI JBYXaTOMHBIH ra3 oObBeMOM S5 1 U JaBICHHEM 10° TIla
M30XOPUYECKH HArpesy, B pe3ysbTaTe Yero CpeAHssli KMHETUYEeCKash SHEPrus €ro MOJIEKYJ
yBenuumiiach ot 0,0796 3B g0 0,0923 5B. Ha ckonbko npu 3TOM U3MEHHUTHCS JaBieHue raza? B
JaNbHENIEM ra3 U30TepMUUECKH PACIIMPUIIN 10 HadyajabHOTro AaBieHus. Onpenenute o0beM rasza
B KoHIIe nporiecca. OtBet: yBenuuutces Ha 0,16 Mlla; 5,8 .

3ananue 3. Onpenenute KodQPUIMEHT TETUIONMPOBOIHOCTH A a30Ta, eciin KO3 UITMESHT
JUHAMUYECKON BA3KOCTH 1 JJIS HEro mpu Tex ke ycnoBusax paBeH 10 mxlla-c. Oter: A=7,42
MB1/™M-K.

3aganue 4. 12 r a30Ta HAXOATCSA B 3aKPBITOM cocyzie o0bemoM 2 11 ipu Temrieparype 10°C.
ITocne HarpeBaHus 1aBJIEHUE B COCY/E CTAIIO PAaBHO 104MM.pT.CT. Kaxkoe xonmuuecTBo Temia 06110
coo01eHo ra3zy npu HarpeBanuu? Otser: 4,1+ 10° Jx.

3aganue 5. Cmemanu Boay maccoil mi=5kr npu Temnepatype T1=280 K ¢ Bomoii maccoit



my=8kr npu Temmneparype Tp =350 K. Haiitu: 1) tremneparypy 0 cmecu; 2) uzmenenue AS
SHTponHH, poucxozsiiee npu cmemuBannn. OteeT: 323 K; 0,3 xJ[x/K.

KonTpoabsHnas padora Ne 3 «y1eKTpU4eCTBO U MATHETH3M))

3ananume 1. DiekTpuueckoe mojie co3mano aByMms 3apsgamu 1=10 sKn u  q=-20 #Ku,
HaxoaAumMMucs Ha pacctosHun d=20 cM apyr ot apyra. OnpenenuTs HanpsHDKEHHOCTh MOJS B
TOYKE A, yJaJIEHHOW OT MepBOro 3apsja Ha paccrosHue r1=30 cM U OT BTOporo Ha r,=50 cm.
Paccuurare paboTy, KOTOpYyI0 HEOOXOIMMO COBEpIIUTH, YTOOBI MEPEHECTH TOUYEUHBIN 3apsn
qg=5~10'4 Kt 13 Toukn HaxonAmuics mocepeuue Mexay 3apsaamMu B Touky A.  Otset: 280B/Mm,
0,42 JTx.

3ananme 2. MMeercs npenHa3HaueHHBIN 1J11 U3MEPEHUS pa3HOCTH noTeHuuaioB 10 30 B
BOJIbTMETp comnportuBieHueM 2 kOwm, kortoporo pasaeneHa Ha 150 penenuii. Kakoe
COMPOTUBIIEHUE HAJO0 B3STh U KaK €ro BKJIIOYHUTh, YTOOBI 3TUM BOJHTMETPOM MOKHO OBLIO
M3MEPUTh Pa3HOCTb NOTEHIMaANIOB 110 75 B? Kak n3mMeHurcs npu 3Tom 1ieHa JesieHus BoJIbTMeTpa?
Otset: 3 kOwm, 0,5 B/gen.

3aganue 3. Ilo npoBosouHON pamMke uMmerouiel GpopMy MpPaBUIBHOIO IIECTHYTOJIbHUKA,
unet Tok cwio [=2 A. Ilpu sTOM B 1EHTpe pamMKu oOpa3yeTcs MarHMUTHOE TMOoJe C
HaNpPsDKEHHOCTRIO 33 A/M. HaliTu inHy poBOJIOKH, U3 KOTOPOii caenana pamka. Oteer: 1=0,2 M.

3aganue 4. [IpoBoasias pamka noMelnieHa B 0JJHOPOIHOE MarHUTHOE 110JIe ¢ MHAYKIuel B
= 0,1 Tn. [110CKOCTh paMKH COCTaBIJIIET C HaNpaBICHHEM MAarHUTHOTO MOJIA Yrol ¢ = 30°,
[Tnomane pamku S = 20 M, conpotusienue R = 0,1 Om. MarnuTHoe mnosie paBHOMEPHO
yMeHblInaercs 10 Hyns 3a Bpems At=0,1 c. Onpeznenute: a) cpeHee 3HaYSHHUE 3.]1.C. UHIYKIIHUH,
BO3HUKAIOILIEH B paMKe; 0) Crily MHAYKLMOHHOIO TOKA; B) 3apsij, KOTOPBIM IPOTEYET IO PaMKe 3a
BpeMsi ymeHbleHud nois. Oteet: 1 MB; 10 MA; 102 Ko

3aganue 5. ConeHous ¢ MHAYKTUBHOCTHIO L=7 MI'H 1 akTUBHBIM comnpoTtuBiieHueM R=44
OM DOAKIIOYWIM K HUCTOYHHUKY NOCTOSHHOro HampsbkeHus Up, a 3areM K TIeHepaTtopy
CUHYCOM/JIAJIbHOTO HAaIpspKeHUs ¢ aeiictByromuM 3HaueHueM HanpsbkeHust U,=Uo. Ilpu xaxoit
4acTOTe T'€HepaTropa MOUIHOCTb, MOTpediseMas COJeHOUAOM, OylneT B 5 pa3 MEHbIIE, YeM B
nepBoM ciydae? Oteer: v=2 kl'11.

2 cemecTp
Koutpoasnas padora Ne 4 «Onruka»

3aganue 1. B onbite FOHra Ha nmytu ogHOro U3 MHTEP(HEPUPYIOMINX JTyUel Mmomelaiach
TOHKasl CTEKJISIHHAs IUIACTUHKA, BCJIEJICTBUE YEro LIEHTpPalbHAs CBETJIAsl MOJIOCAa CMENalach B
MOJIO’)KEHNE MEPBOHAYAIBHO 3aHATOE ISITOM CBETJION MOJOCOM(HE cuuTasl LeHTpanbHOH). Jlyu
najgaeT Ha IJIACTUHKY nepneHaukymspHo. [lokasaTens npemomienus miactuHkua n=1,5. /[nuHa
BOJHBI cBeta A=6-10" M. KakoBa Tonmuna racTuakn? OTBET: 6 MKM.

3aganue 2. benblii CBET MajacT HOPMaJbHO HA IOBEPXHOCTh CTEKJISHHOM IUIACTUHKHU
tommuaon d=0,4 MM, Haxoxsmieics B Bo3ayxe. [lokazaTens mperomiieHHs] CTeKsa Nhe=1,5.
Omnpeznenure: a) TEOMETPHUUECKYIO M ONTHYECKYIO PA3HOCTh X0Jla MHTEPPEpUPYIOMUX JIyyeil B
MIPOXOJAIIEM CBETE, 0) UTMHBI BOJIH, HNHTEHCUBHOCTh KOTOPBIX OCIA0IseTCs OCIe MPOX0XKICHUS
1acTUHKU. CUUTaTh, YTO BUMMAs 4acTh CIEKTpa JIEKUT B MHTEpBaje AuH BojiH ot 0,4 1o 0,7
MikM. OtBeT: 0,8 MM; 1,2 MM; 0,48 MKM.

3ananme 3. Ha nudpakuvoHHyIO pelieTKy HOpPMajbHO MajaeT Mydok cBera. Kpachas
JUHUSA C IJTUHOM BOTHBI A=630 HM BHHA B CIIEKTPE TPETHETO MOPSAJIKA MO YTIIOM (p=710. Kakas
CIEKTpaJIbHasl JIMHUS BHUJHA TOJ 3TUM )K€ YIJIOM B CIIEKTpE ueTBepToro nopsaka? Yemy paBHa
noctosiHHas perieTku? CKOJIbKO BCEro KpaCHbIX MAKCUMYMOB JlaeT 3Ta pemierka? Otset: 473 HM;
2 MKM, 7.

3ananue 4. J[Ba mosjspu3aTropa pacroiOXKEHbI TaK, YTO YTrOJ MEXKIY UX TUIOCKOCTSIMHU
IIPOIyCKaHWsl paBeH 25°, Onpenenutb, BO CKOJBKO pa3 YMEHBUIMTCS HWHTEHCUBHOCTH



€CTECTBEHHOT'O CBETa MpU MPOXOXKJeHHUH: 1) uepe3 oauH (MEpBBIN) momisipuszarop, 2) uepe3 oda
noysipuzaTopa. Koaddunuent nmornomnieHus: ceera B nonspusarope pased 0,08. Otser: 2,17;
2,88.

3aganue 5. Kakas noss suepruu potoHa u3pacxoioBaHa Ha paboTy BBIPBIBAHUS DJIEKTPOHA,
ecnmu kpacHas rpaHuna (orodddexra 307 HM M MaKCUMallbHAs KUHETHUYECKAas SHEPrus
dotoanexkrponor 1 3B? Otser: 0,8.

KonTpoubnas padora Ne 5 «KBanroBasi puzuka»

3ananme 1. Uepnoe teno umeet temneparypy 3 kK. [Ipu oxnaxaeHuu tesia AjMHA BOJIHBI,
MPUXOANIASAC HA MAKCUMYM H3JIy4aTeIbHOW CIIOCOOHOCTH, M3MEHUIach Ha 8§ MkM. Jlo kakoi
TeMneparypsl oxyaguiocs Teno? Oteer: 323K.

3apnanme 2. DjekTpoH oOnagaer KuHetnueckou osHeprueit 30 5B. Onpenenuthb
JeOpOIIIEBCKYIO UTMHY BOJHBI AJIEKTPOHA. BO CKOJIBKO pa3 M3MEHUTCS dTa JAJIMHA BOJIHBI, €CITH
KHMHETH4YecKas sHeprusa ymenbiutes Ha 20%? Otser: 2,2 1010 Mm; 1,12.

3ananmue 3. [Ipu IBMKEHUH YaCTHUIIBI BJIOJIb OCH X CKOPOCTh €€ MOXET OBITh OIpeesieHa C
TOYHOCTBIO (ommuOKoi) mo 1 cm/c. HaliTh HeompeneneHHOCTh KOOPAWHATHI, €CIIM YacTHUIeH
sBisieTcsi: 1) anektpon, 2) npoomnka maccoii 0,1r. Oteer: 0,01wm; 1028w,

3aganue 4. Yactuna Haxogutcs B OECKOHEYHO TNTyOOKOH OAHOMEPHOW MOTEHIUaIbHOU
uMesi MUHIMAJIbHYIO dHepruto. KakoBa BeposTHOCTH 0OOHAPYKCHHS YaCTHIIBI B CPEIHEH TPETH
sMbeI? OtBeT: 0,609.

3apnanme 5. OnpenenuTs IMHY BOJHBI, COOTBETCTBYIOIIYIO TPEThEU JHMHUU CEpUU
banemepa: 1) B cnextpe uznyuenuu Bojmopoaa, 2) B cnekrpe uznyuyenus mona renusi. OTBeT:
434um, 109HM.

KonTpoabHnasi padora Ne 6 «@u3uka sipa v 3J1eMeHTAPHBIX YaCTHID
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Sauaﬂne 1. HepBOHa‘laJ'ILHaH Macca H30Toma HpUAUg . Ir paBHaA M = 5 r, Iepuon

nosypacnaaa 75 cyrok. Onpeaenure, CKOJIbKO sep pacnaneTcs 3a 1 CeKyHIy B 9TOM Ipemnapare.
CKobKO aTOMOB 3TOro mnpemnapara octaHeTrcss yepe3 30 CyTOK U BO CKOJIBKO Pa3 M3MEHUTCS
aKTHUBHOCTH Mpernaparta 3a 3To Bpems? Otser: 1,67 1015; 1,2 10%; 1,32.

3aganue 2. fAnpo Gepunnus-7 f-paanoakTuBHO 1Mo cxeme K-3axBara. 3amucarh peaxiuio.
Kakwue yacTuis! npu 3ToM 00pa3zoBanuch?

3aganue 3. HeliTpuHHOE H3ITydeHNE 3B€3/Ibl MOXKET BO3HUKHYTH 32 CUET 00 BEAMHEHUS IBYX
MPOTOHOB ¢ 00pa3oBaHUEM JeHTOHA. 3anumuTe peakiuio. Kakue yactuipl eme oOpa3yorcs B
3TOU peakiuu?

3ananue 4. Haiitu sHepruro cBA3M sapa, KOTOPOE UMEET OJAMHAKOBOE YUCIIO MPOTOHOB U
HEUTPOHOB U PaJNYC, B TIOJITOPA pa3a MEHBIINHN paauyca siapa ” a . OTBeT: °z. , 56, 5 MaB.

3aganue 5. V3 mepBoHa4yanbHO CBOOOJHBIX MPOTOHOB M HEHUTPOHOB OOpasyercs sapo
yriepona-12. Kakast sHeprust mpu 3TOM BBIAENSETCA, KaK OHa Ha3bIBaeTcsi? Ecin cuHTe3upoBaTh
TakuM oOpazoMm | T yrimepoja, TO CKOJIBKO BCEro BBIIEIHUTCS MpU 3ToM 3Hepruu? Kakomy
KoJu4ecTBY HepTH 3Ta sHeprus kBuBaieHTHa? OTBeT: 92,4 M1B; 740 I'Ix; 16 T.

BreaynuTopHasi camocTosiTenbHast paboTa o0ydJarommxcs BKIOYAET B ce0s: popaboTKy
JIEKIIMOHHOTO MaTepuaia, M3yudeHUe JMTEpaTyphl MO COOTBETCTBYIOLIEMY pa3felNy; pelleHue
WHIUBUIYAJIbHBIX JIOMAITHUX 3a/1ad, TMOATOTOBKY K BBIMOJTHEHUIO  JTAOOPATOPHBIX padoT,
MOJTOTOBKY K OTYETY 10 JabOpaTOpHBIM paboTaM, MOJArOTOBKY K CEMHHApaM.

Ilpumepnvie unousudyanvnvie oomawinue 3adanus (U/13)

1 cemecTp



3apaua Ne 1 «KnHemMaTHKa MocTynareJJbHOr0 ¥ BpalaTeJbHOI0 IBHUKEHU D)

Touka ABMKETCS MO OKPYKHOCTH pajMycoM 4 M 10 3akoHy S =A+Bt’' rge S —
NpoONJeHHbIH TyTh, A=8 M, B=2 M/c?, t- Bpems. OmnpenenuTh, B KaKO MOMEHT BpPEMEHH
HOPMAJILHOE YCKOPEHHE paBHO 2 M/c’. HaliTi CKOpOCTb, TAHTEHIHANBHOE H TIOJHOE YCKOPEHHE
TOUYKH B 3TOT MOMEHT BpEMEHHU

3amaua Ne 2 «/IluHaMKMKa IOCTYNATENbHOT0 ABUKEHHS»

Ha 0601 maxoBuka auamerpom 60cM HaMOTaH IIHYP, K KOHIY KOTOPOTO MPUBSI3aH IPY3 C
Maccoit 2 kr. OnpeaenuTs MOMEHT HHEPIIMM MaXOBUKA, €CJIM OH BpallasiCh PABHOYCKOPEHHO OJT
NeiiCTBUEM I'py3a, 3a BpeMs t=3c¢ nmpruoOpes yriioByro CKOpOCTh 9 paj/c.

3amaua Ne 3 «/IlnHaMuka BpamaTeJbHOI0 JIBUKEHUSD)

HaBans BUAC NUJIMHApPA C FOpI/I?,OHTaJIBHOﬁ OCBhIO BpalllCHHA HAaMOTaHa HEBECOMAA HUThb, K
KOHILY €€ MPHUKpeIuieH rpy3. Kakyro yrioByro cKopocTh OyaeT HMETh BaJl CITCTs 2C TIOCIIE Havalia
JBIDKEHUSI TPy3a, eciii Macca Baia 4 kr, ero paauyc 20 cm, macca rpy3a 0,2 kr, 1eliCTBUEM CHJI
TPEHUs Ha JBWKYIUECS TeJIa MOXHO MpeHeOpeub

3amaua Ne 4 «3aKoHBI COXpaHEHUSI B MEXAHUKE»

JlBa ManbIx mo pasmepy rpys3a maccamu mp=10 kr u mp=15 Kr mojBemeHbl Ha HUTAX
OJIMHAKOBOM 1iuHbI L=2 M B OJJHO TOUKE U CONpUKacaloTcsa Mexay co0oil. MeHbuii rpy3 ObLI
oTKI0HeH Ha yroi a=60° u ormymen. OnpeneTuTe BHICOTY, Ha KOTOPYIO TIOXHAMYTCS 00a rpy3a
nocJie abCOoNIIOTHO HEYNPYToro yjaapa

3agaua Ne 5 «Mexannueckue KoJIe0aHUA»

[Tepuox 3aTyxatoniux kojnedanuil paseH T = 4c¢, norapupMuyeckuil JEKpEMEHT 3aTyXaHUs
1,6; HauyanmpHast (asza paBHa 0. CmenieHue Touku B MoMmeHT T/4 paBHo 4,5 cMm. Hamwmcatsb
ypaBHEHUE Koe0aHUM U MOCTPOUTH rpaduK B Ipesesiax TPEX MeproI0B

3agaua Ne 6 «Pe A THBHCTCKASA MEXaHUKA»

B mabGoparopHoil cucteme oTcueTra OJHAa W3 JABYX OJMHAKOBBIX YaCTHUI[ C MAaccoll mg
MOKOUTCS, JIpyrasi JABMKETCS ¢O CKOpOCThI0 v=0,8¢ MO HANpaBJICHUIO K MOKOAILIEHCS YaCTHUIIE.
Ornpenenurte peNITUBUCTCKYIO MACCY JIBIDKYIIEHCS YaCTUIIBI B JITAOOPATOPHOM CHCTEME OTCUETa U
€€ KUHETHYECKYIO SHEPT U0

3agaua Ne 7 «MKT. Crarucruueckas puznka»

B cocyne o6bemom 20 11 HAXOIUTCS CMECh BOJIOPOA U Telus o NaBieHneM 2 atM. Oomas
Macca CMECHu 5 T. I/ISBCCTHO, qT0 cpelesm KHHCTHUYCCKAas 3Hepr1/m HOCTyrIaTeJ'IBHOFO ABUXXCHUA
MoJiekyJ1 cMecH ra3oB paBHa 0,038 »3B. Bo ckonbKko pa3 OTIM4aOTCss MacChl BOJOPOa U Tellusl B
cMmecu?

3axauya Ne 8 «MneanbHbBIH ra3»

3 MoOns a3oTa IJIOTHOCTBIO p=1,251<r/M3 M30XOpHO Harpeiau TakK, 4TO €ro JaBJCHUE
mmenunmacs ¢ 1,1:10° Tla g0 1,6-10°la, a 3atem n300apHO CKalKM [0 MEepBOHAYAIbHOM
Temneparypbl. Onpenenure TeMrnepaTypbl B KaXI0M U3 TPEX OMUCAHHBIX COCTOSTHUIN U KOHEYHBIN
o0beM raza. M3o0pasute rpaduku 3TUX MporeccoB B koopauHarax P-T



3amaya Ne 9 «IlepBoe Ha4Ya 10 TEPMOAMHAMU KW

B pesynbTare M30TEPMUYECKOTO paCHIMPEHHs a30Ta Maccoil M=0.2Krmpu Temiepartype
T=280 K o6wem ero yBenmuuBaercsi B 2 pa3za. Onpenenuts: 1) paboTy A, COBEPIICHHYIO ra3oM
npu pacmmpenun; 2) usMeHenne AU BHyTpeHHEW »Hepruu; 3) KOJWYECTBO TEIIOTHI Q,
MOJTy4EHHOE Ta30M

3agaua Ne 10 «Bropoe Ha4a/10 TepMOAUHAMHUKN»

Kycok mpma maccoit m =200r, B3sareiii mpu temmneparype t; = -10C°, Ol Harper a0
temmepatypsl t; =0C° u pacrutaBien, mocie 4dero oOpasoBaBmuasics Bojga ObUIa Harpera a0
temmneparypsl t3 = 10C°. Onpenennts u3MeHeHne AS SHTPOINUU B X0JI€ YKa3aHHBIX ITPOIECCOB.

3amaua Ne 11 «QuiekTpocTaTukay

DIeKTpUYEecKoe 1oje co3gano AByms 3apsaaamu 1=10 HKn u q2=-20 uKi, Haxoasmumucs
Ha pacctosiHuu d=20 cM npyr ot npyra. OnpeneanuTs HapsXKEHHOCTH MOJIs B TOYKE A, yIaJleHHON
OT TMEpBOro 3apsiaa Ha paccrosHue r1=30 ¢cM u oT BTOporo Ha 1,=50 cMm. Paccuutath paboty,
KOTOPYIO HEOOXOJMMO COBEpPIIMTH, YTOOBI MIEPEHECTH TOYCYHBIN 3apsi qo:5-10'4 Kut u3 touku
HaxOoJAIUKCA MOCEPEINHE MEKY 3apsiiaMu B TOUKY A.

3amaua Ne 12 «IlocTOSAHHBIN 3JIEKTPHYECKHIA TOK»

Ha puc. 3.1. &1=1,0 B, &=2,0 B, £=3,0 B, r1=1,0 Om, 1,=0,5 Om, r3=1/3 Om, R3=1,0 Om,
R3=1/3 Om. Omnpenenure: 1) cuibl TOKa BO BCEX YyYacTKax IIEMH; 2) TEIUIOBYIO MOIIHOCTH,
KOTOpasi BhIJIEISIETCA Ha COPOTUBIIEHUH R3.

A €212

Rz

nr 51

3agaua Ne 13 «QuekTpoMarueTusm»

[To n1ByM O€CKOHEYHO UIMHHBIM HPSIMBbIM MapajijieIbHbIM MPOBOAAM, HAXOISALIMMCS Ha
paccrossnuu R=10,0 cm apyr ot npyra B Bakyyme, TekyT Toku [1=20,0 A u [,=30,0 A oguHakoBoro
HanpasieHus. OnpenenuTe MarHUTHYIO MHIAYKIUIO ToJis B, co3naBaeMoro TokamMu B TOYKaXx,
JeKalluX Ha MPsMOM, COeTUHSIOMUX 00a mpoBoaa, eciau: 1) Touka C JEKUT HA PacCTOSIHUU
r=2,0 cM neBee JeBOro mpoBoja; 2) Touka /[ JexuUT Ha paccTosiHUM 12=3,0 cM IpaBee MpaBoro
npoBoja; 3) Touka G NeXUT Ha paccTosHuU r3=4,0 cM npaBee JIEBOro MPOBOJIA.

3agaua Ne 14 «QiieKTpOMarHeTu3m»
OnexTpoH, yckopeHHbI Hanpskenuem U=200 B, Bietaer B 0lHOPOAHOE MarHUTHOE I1OJIE C

WHIYKIUEn B=0,7-10" Tx NEPNEHAUKYIISIPHO CUJIOBBIM JUHUAM. Halith pagnyc OKpyHOCTH,
110 KOTOPOM ABMXKETCA JIEKTPOH B MAarHUTHOM 110JI€ ¥ niepuoz ero BpamieHus. Otser: R=0,68 m;



T=5,1-10"c.
3apaua Ne 15 «Dy1eKTpOMarHuTHasi MHAYKIUSD)

[TpoBoasmINK TUIOCKUI KOHTYp, ML (GopMy OKpyxkHocTH paguyca r = 0,05 m
IIOMEIIEH B OJHOPOJAHOE MAarHUTHOE II0Jieé TaK, 4TO JIMHUM MAarHUTHOW MHIYKLUUHU MOJIS
HaIpaBJIeHbl MEPHNEHAMKYISIPHO IIOCKOCTH KOHTypa. CompotuBineHue koHtypa R = 5 Owm.
MarauTtHas UHAYKIUS MeHseTcs mo 3akoHy B = kt, rme k = 0,2 Tn/c. Onpenenwure: a) 3.1.cC.
WHIYKIMH, BO3HUKAIOIIYIO B 3TOM KOHTYype; 0) CHIIy MHIYKIIMOHHOTO TOKa; B) 3apsjl, KOTOPBIH
IPOTEYET [0 KOHTYPY 3a MEPBbIC 5 CEKYH N3MEHEHMSI MOJIs.

2 cemecTp
3amaya Ne 16 «aTepdepeHnus cBeTa OT TOYEYHBIX HCTOYHUKOB)

B onpire KOHra nma mytu omHoro u3 MHTEpGEPUPYIOIIMX JIydel MOMeIllaiach TOHKAs
CTEKJISIHHAS TIJIACTUHKA, BCJICACTBUE YETO IIEHTPAJIbHAS CBETIIAs MOJI0Ca CMEIAIach B MOJIOKEHUE
MEePBOHAYAIILHO 3aHATOE ISITOM CBETIION MOJIOCOM(HEe cuMTas UeHTpaiabHou). Jlyd magaer Ha
MJIACTUHKY TepreHauKyasipHo. [lokazatens mpenmomieHus miactTuHkd n=1,5. J[nMHa BOJIHBI
2=6-10" M. Kakosa TOJIIIIUHA [IJIACTUHKU?

3anaua Ne 17 «AnTepdepeHuns cBeTa B TOHKHX IVICHKAX)

[TnockomapasienbHas CTEKJISHHAs TUTACTMHKA TOJIMMHOW d=1,2 MKM M C MoOKa3arejaem
MIPEJIOMIIEHUS Ner=1,5 OMeIeHa MeXIy IBYyMsI CpelaMH C TIOKa3aTeNIsIMHU IIPEIOMIICHHS N1 U Ny.
Cser ¢ mmHO# BoaHBI A=0,6 MKM MajaeT HOpMAJIbHO HA TUIACTUHKY. OnpenenuTe OnTHYeCKyIo
pa3HOCTh XOJa BOJIH, OTPAXEHHBIX OT BEPXHEHM W HWKHEW IOBEPXHOCTEM IUIACTUHKU U
OTpeieNIuTe, YCHUICHWE WIM OCllablieHne MHTEHCUBHOCTH MPOHCXOAUT NpU HUHTepepeHIuu B
CIEMYIONIUX CIIydasx: a) n1<n<ny; 6) ng<n>n,

3agaua Ne 18 «/luppaxuus @penens»

Haiinure paanycel nepBeix Tpex 30H OpeHens A MII0CKOM BOJIHBI, €CJIM PACCTOSIHUE OT
BOJIHOBOH MOBEPXHOCTH JI0 TOUKU HaOmoaeHus 1 M. Jnuna BomaHsl A=500 HM.

3agaua Ne 19 «/Inppakuus ®paynropepa»

Haiitn HanOonpmmii NOPsIOK CHEKTpa /ISl JKeITOM JIMHUN HATPUs C JUIMHOW BOJIHBI A=589
HM, €CJIM [TOCTOsIHHAs AudpakunoHHoN perieTku d=2 MkM. CKOJIbKO BCETr0O MaKCUMYMOB JIa€T 3Ta
pewerka? [lox kKakuM yriom ¢ HabIOAAETCS MOCIEAHUNA MaKCUMyM?

3agaua Ne 20 «Ilonsipu3anus cBera»

Yron Mexay IIIOCKOCTAMU IPOIyCKaHMsI JBYX MOJSPU3aTOPOB PABEH 50°. EcrecTBeHHbI
CBET, MPOXOJIs Uepe3 TaKylo cucremy, ociabdisercs B 8 pas. [Ipenebperast norepsiMu cBeTa npu
OTpa’KE€HHH, OTIPENIeUTh KO((HUIIMEHT TOTJIONIEHHS CBETa B MOJISpU3aTOpax

3apaua Ne 21 «@orto3dgdexr»

OnpenenuTh HAaUMEHBIINN 3aIePKUBAIOLINI MOTEHIIM A, HEOOXOIUMBIH I IPEKpaLeHHS

OMUCCHH C TIOBEPXHOCTH (POTOKATO/IA, €CIIM OH OCBEIIASTCS U3MyuYeHUEM ¢ AMMHOM BomHBL 0,4
MKM, a KpacHasi rpaHula JJis Marepraiia karoga pasHa 0,67 MKkm



3amaua Ne 22 «TensioBoe u3rydeHue»

UYepnoe teno Harpenu ot Ttemmneparypel 600K no 2400K. Bo ckosibkO pa3 yBeauyuiach
oOmias TeryioBasi 3Heprus, uziaydaemas TenoM? Ha CKOJMbKO H3MEHWIACh JJWHA BOJHBI,
COOTBETCTBYIOIAasi MAKCUMYMY SHEPTUU U3TYYCHHsSI U CIIEKTPAJIbHBII COCTaB U3ITy4eHUs?

3amaua Ne 23 «Idpdext Komnrona»

®dotoH ¢ sHeprueit 1 MsB paccessics Ha ¢cBOOOAHOM MOKOMBIIEMCS 3JIeKTpoHe. Haitu
KMHETUYIECKYIO SHEPTHUIO DJIEKTPOHA OT/Ia4H, €CIIA B PE3Yy/IbTAaTe PACCESHUS JITMHA BOJIHBI (DOTOHA
n3MeHunach Ha 25%

3agaua Ne 24 «Jj1eMeHThHI KBAHTOBOH MEXaHUKH)

HpI/I JABHXXCHHUU 9aCTULBI BAOJIb OCHU X CKOPOCTb €€ MOXKCET OBITE ornpeaciicHa ¢ TOYHOCTBIO

(ommbxkoif) 1o 1 cm/c. HaiiTi HeompeneaeHHOCTh KOOPAWHATHI, €CIIM YacTUlel siBisercs: 1)
JIEKTPOH, 2) npoduHKa maccoit 0,1r

3agaua Ne 25 «HacTua B MOTEHIUAJLHON AMe)
CoOcTtBeHHast (DYHKIHS, OIMCHIBAIONIAS COCTOSIHME MHKPOYACTUIBI B OCCKOHEYHO

zn
o o o v . (x)=Csin —x
FJIy6OKOI/I MMOTCHIUAJIbHON SAMC HIUPUHOU ﬁ, HUMECT BU/ | . HCHOJIBSY?I yCJ10BUsA

HOPMUPOBKH, OIIPEIEIUTE OCTOSIHHYIO C.
3apauya Ne 26 «<Atom no reopuu bopa»
BbruucnuTh paanychl epBbIX TpexX OpOUT JIEKTPOHA B aTOME BOJIOPOIa
3agaua Ne 27 «M31y4yenue aTromay

Haiitu Han60any10 W HAMMCHBIIYIO JJIMHBI BOJIH CCpHUU ITamena B CIICKTPEC H3IYUCHUA
BOOOpOaa. CpaBHI/ITB MOJTY4YCHHBIC 3HAYCHHA C JJIMHAMU BOJIH BUAUMOI'O U3JTYyYCHUA

3agaua Ne 28 «Paan0aKTUBHOCTL»

192
Ir
[TepBoHauyanpHas Macca M30TONA UPUAMS 77 paBHa M = 5 T, mepuoj noaypacnaaa 75

cytok. Onpeznenute, CKOJIBKO siep pacnajaercs 3a 1 cekyHay B 3ToM npenapare. CKOJIbKO aTOMOB
ATOro mpemnapara ocraHercs uepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS aKTUBHOCTD ITpenapara
3a 3TO Bpems?

3apauya Ne 29 «3aKkoHBbI cOXpaHeHHs B S/ICPHBIX PeaKIUAX»

B neHTpe conHIa mpoTekaeT TepMOsIEpHas peaklMs CUHTe3a Trelus U3 BOAOPOAa, B
KOTOPOH M3 YeThIpeX MPOTOHOB o0pa3zyeTcs sapo He™ u aBa mo3uTpoHa. 3anuinTe 3Ty peakiuio.
Kaxkwue ere yactuiibl o0pa3yroTcs B HEt?

3agaua Ne 30 «JHeprus B iIePHbIX peaKIMAX»

2 .
Kakoe kommaectBo U?*® «BBITOpaeT» 3a Toj B SIEPHOM PEaKTOPE C IITEKTPHUECKOl
MomHocThio 1 I'Bt 1 k... 38%? Cumurate, 4To pacnaj saep ypaHa noJ JEHMCTBUEM TEIIOBBIX



HEUTPOHOB MPUBOAUT K 00Pa30BaHHUIO M30TONOB KCeHOHA-141, cTpoHIuA-92 1 Tpex BTOPUYHBIX
HEUTPOHOB.

Ilepeuenv nadopamopnuix paoom
1 cemectp

Ne 1 «IIpumeHeHne 3aKOHOB COXpaHEHHUs AJIs ONIPEeNICHHs] CKOPOCTH IOJIeTa ITYIIH»

Ne 4 «MccnenoBanue BpaaTeabHOro ABMXKEHUS TBEPAOIO TEIa BOKPYT HEMIOABM)KHON OCH»

Ne 5 «Onpenenenne XxapakTepUCTUK 3aTyXarOIUX KoneOaHui (U3NIECKOro MasiTHUKA

Ne 11 «M3yueHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEN»

Neo 14 «Onpenenenue nmokaszarens aauadatsl MeTooM Kinemana u Jlezopmay

Ne 21 «HccnenoBanue 31€KTpOCTATUUECKOTO MO C ITIOMOILLBIO 30HIa»

Ne 24 «Pacmmpenue npezena U3MEpeHHs aMIiepMeTpa OCTOSTHHOI'O TOKa»

Ne 28 «OmnpeneneHve WHAYKTUBHOCTH KaTyIIKM M MAarHUTHOW IPOHUIAEMOCTH
(beppOMarHuTHOIO TeIa»

2 cemecTp

Ne 32 «Onpenenenue paguyca KpUBU3HBI JIMH3BI U TIOJIOCHI IPOMYCKAHMs CBETO(PUIBTPA C
noMoupro kojeu Heroronay

Ne 34 «Ompenenenue AJTUHBI CBETOBOM BOJHBI M XapakTEPUCTUK TUGPAKIIMOHHON
peteTK»

Neo 35 «Onpenenenue KOHIEHTPALMK PACTBOPOB Caxapa U MOCTOSIHHOM BpALLIEHUS»

Ne 36 «CHsTHE BOJNBTAMIIEPHBIX XapaKTEPUCTHK (OTOIIEMEHTA W OIPENEICHUE €ro
YyBCTBUTEIbHOCTH

No 41 «MccnenoBanue Bo30yx ICHUSI aTOMOB Ta3ay

Ne 42 «Ompenenenue TIaBHBIX KBAHTOBBIX YHCEN BO30YKIEHHBIX COCTOSHHII aroma
BOJIOpOZa»

Ne 51 «3y4yeHne 3aKOHOMEPHOCTEN O-pacrana

Ne 53  «Ompenenenre MakCUMalbHOM SHepruum [B-yacTUL] U HUJEHTHU(PUKALUSA
PaAMOAKTUBHBIX MPENapaToOB)

Ilepeuens 6onpocoe kK ceMunHapcKum 3aHAMUAM
1 cemecTp

Cemunap Ne 1 "KuHemaTuka M JMHAMHKA NOCTYNATEJIbHOI0 W BpPamiaTeJbHOIO

IBHKEHUH"

1. Mexanunueckoe nBmxenue. Cucrema orcuéra. MatepuanbHas TOUKa.

2. OCHOBHBIE KMHEMAaTHYECKHE XAPAKTEPUCTHKH: IMEpEeMEIIeHUe, MyTh, CKOPOCTh, YCKOPEHUE:
MOJIHOE, HOpMaJIbHOE, TaHTeHInanbHoe. Knaccupukanus 1BuxKeHUH.

3. TlocrymatenbHoe aBrkenue. LleHTp mace. BpamiarensHoe ABMKECHHE.

4.OCHOBHBIE KMHEMAaTHUYECKHE XAPAKTEPUCTUKHU BPAIIATEIBHOTO JBMKEHHS: YroJd IOBOPOTA,
YIJI0BOE NIEpPEMENLICHHE, YTIOBbIE CKOPOCTh U YCKOPEHHUE.

5.CBsi3p MEXIy IUHEHHBIMH U YIJIOBBIMH XapaKTePUCTHUKU MABM)KEHUS. PaBHOMepHOEe H
paBHOIIEpEMEHHOE BpalaTesbHoe IBHKeHUs. [loHsTHE cocTOsSHUSA (HU3NYECKON CUCTEMBI U
YpaBHEHUS JBUKEHUS.

6. JlnHamMHuyecKre XapaKTepUCTHKH: CHJIa , CHJIIOBOE TIOJIe, Macca, NMITYJIbC.

7. 3axonsl HeioTOHA.

8. JluHamMHUecKkue XapaKTePUCTHKH BPAIIATEIHHOTO IBM)KCHHUS: MOMEHT CHJIBI OTHOCHTEIHHO
0CH, MOMEHT nHepuuu. OCHOBHOM 3aKOH IMHAaMUKH BPalaTEIbHOTO IBUKECHHUS.



Cemunap Ne 2 "3akon coxpanenus"
1. 3akoH coXpaHEHHUs UMITYJIbCA, YCIOBUS €r0 BBIMOTHEHUS.
2. 3aKOH COXpaHEHHUs] MOMEHTA UMITYJIbCa, YCIOBUS €r0 BHITIOJHECHUS.
3. Pabora, momHocTth. PabGoTa rpaBUTallMOHHOW CHUJIBI, KOHCEpBAaTHBHbIE CHIBL. Pabota
pesynbTupytomed cuibl.  KuHernueckass 3Heprus, Teopema 00 H3MEHEHUM KUHETHYECKOU
SHEPIUH.
4. 3aKoH COXpaHEHMs IMOJHON MEXaHUYECKOW SHEPTUH, YCIIOBHUS €r0 BBHIIIOJIHEHMS.
5. CoypapeHue nByX Tel.
6. CBs3b 3aKOHOB COXPAaHEHHSI CO CBOMCTBAMH MPOCTPAHCTBA U BPEMEHH.

Cemunap Ne 3 "Koseb6anusi u BoJIHBI"
1. ®usnueckuit 1 MAaTEMaTUYECKUI MASTHUKH.

I"apmonmueckue, cBOOOTHBIC, BBIHYKICHHBIC U 3aTYXAIOIINE KOJICOAHMS:
muddepeHnranbabie, TpadUKU, XapaKTePUCTUKH.

SIBnenue pe3oHaHca u ero gusndeckas npupoja. [Ipumepsr.

Bonna. Bunet BoH. Mexanu3m o0pa3oBaHHs MEXaHHUECKUX BOJIH.

3ByKOBas BojHA. Mexanu3M 00pa3oBaHUs 3ByKa B razax.

BonHoBoe ypaBHeHMeE.

Crostuas BotHa. Mexann3m o0pa3oBaHus. Y paBHEHUE CTOSTYECH BOJIHEI.

N

Nookw

Cemunap Ne 4 "CraTncrnyeckue MeTO/Ibl ONIUCAHUA MaKpocucrem"

1. BeposTHOCTH MOSBICHUS TUCKPETHOW M HEMPEPBIBHON CIydyalHBIX
BEJIMYHH.
OyHKIUS pacnpeiesIeHUsl BEPOSITHOCTEHN. Y ClI0BUE HOPMHUPOBKH.
Cpennee u HauboJee BEPOSITHOE 3HAUCHHUE CITYIalilHOW BEJTMYUHBI.
4. Cratuctuueckue MmetoAbl. OCHOBHBIE TMOJIOKEHUS CTAaTHCTUYECKOU

buzukn.

5. Pacnpenenenue Makcenna, ['aycca, bonsiimana.

w N

Cemunap Ne 5 "TepmoannamMuveckne MeTobl OMMCAHUSA MaKpocucTem"

1. VYpaBHeHME cOCTOSHUS UACATHLHOTO ra3a.

2. Pacnpenenenue 3Hepruu 1o creneHsiM cBo0obl. CpeHss SJHEPrusi MOJIEKYJIbI.

3. TemmoeMkocTs. MoJsipHas 1 yielibHas TETUIOEMKOCTH. Y paBHeHue Maiiepa.
4. BHYTpeHHss SHEeprus Kak (yHKIMS COCTOSHUSA cucTeMbl. PaboTa kak (yHKIMS mporiecca.
5. IlepBoe HauanO TEPMOAMHAMUKHU.
6. M3omponecchl: HM30TEPMUYECKUN, HM30XOpPUUYECKHM, u300apuyeckuif, annabaTudyeckui,
MOJUTPOTUYECKHIA.
7. Outponus. CBoWCTBA SHTPONHMU U30JUPOBAHHOMN CUCTEMBI.
8. BTOpoii 3aK0H TEPMOTNHAMHUKH.

9. Huxkn Kapno. K..x. nukia Kapso.

Cemunap Ne 6 "JaexkTpocrarnyeckoe noJje"
DJIEKTPOCTATUYECKOE MOJIe. DINEKTpUUECKui 3apsia. 3akoH Kymnona.
HampsokeHHOCTB 2neKTpocTaTHuecKoro nois. [IpuHiun cynepno3unuu.

ITotox BekTopa E . Teopema I'aycca.

[ToTeHnaIbHOCTh AJIEKTPOCTATUYECKOTO Mot Teopema o HUPKYISAIIH.

CBsi3b MEXY HAIPSHKEHHOCTHIO U TOTEHIIMAJIOM.

FeOMeTpI/I'-IeCKoe ommcanue 1oist. CHIIOBBIE THHHM. SKBI/IHOTGHHI/IBIH)HBIG ITOBEPXHOCTH.

SR A

Cemunap Ne 7 "Ilocrosinnblii TOK. Llenu nocrosinHoro Toka'"
1. Dnexrpuueckuit Tok. [IMOTHOCTE TOKA. YpaBHEHUE HEMTPEPHIBHOCTH.
2. 3axon Oma JuIst OJHOPOTHOTO YYacTKa IETIH.
3. ComnpotuneHue npoBoHuKa. CoeMHEHHE COTPOTUBICHUH.
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9.
10

11.

4. 3akoH Oma 11 HeoqHOpPOoAHOTO yuacTka nenu. Ctopornue cuisl. DC.
5. TIpaBuna Kupxroda.
6. MommHnocTs ToKa. 3akoH Jlxxoynsa-JIeHna.

Cemunap Ne 8 '""MaruutHoe noJjie. JJ1eKTPOMAarHUTHASI MHAYKIUsA'"
1. VCTOYHWMKM MarHUTHOTO TOJIA. MarHUTHOE I0JI€ JBMIKYIIETOCS 3apsja U MPOBOJIHHUKA C
TokoM. 3akoH buo-Casapa.
2. TIoTOK W MUPKYISIIUS BEKTOpAa MHAYKIIMK MarHUTHOro 1oJist. Teopema ["aycca u Teopema
O LUPKYJISALHH.
Cuna JlopeHna. /[BuxkeHue 3apsiK€HHOW YaCTUIIbl B MATHUTHOM I10JIE.
Cuita Ammiepa.
3aKoH 3JieKTpoMarauTHol nHaykuuu Papazes. [Ipasuo Jlenna.
BuxpeBoe anexTpudeckoe moie.
SBnenune camonHaykiuu. MunyktuBHocTh. ConieHOU .

No ok w

2 cemecTp

Cemunap Ne 9 "Unrepdepenuns u nudpaxuus ceera’

ONEeKTpOMarHUTHbIE BOJIHBI.

KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

WnTepdepenius cBeTa OT IByX HCTOUHUKOB.

WuTepdepeniiys cBeta OT MI0CKONapalieIbHON MIIACTUHKU.

WuTepdepenius cBeTa OT MIIACTUHKY iepeMeHHo| TonuuHbl. Konbua HeloToHa.
[TpumeHeHne UHTEpPEPEHIIUN CBETA.

SAsnenune mudpaxmun. OcoOeHHOCTh TUdpakuuu CBETOBBIX BOyH. udpaxius dpenens u
O®paynrodepa.

IIpununun [rolireHca-@peHensd.  YIHPOIIEHHWE BBIYUMCICHUHM C  IIOMOIIBKO  BEKTOPHOM
JarpamMMmBl.

Judpaxus Openens Ha KpyriioM oTBepcTHH. 30HbI DpeHerns.

. Audpaxknus @DpayHrodepa Ha Y3KOH NPSIMOJIMHEHHOM IIenu. YCIOBUS MaKCUMyMa H

MUHUMYyMa. 3aBUCUMOCTh HMHTEHCUBHOCTH CBETA OT yTIjia Iu(pakLny.
Judpakuuonnas pemerka. OCHOBHbIE XapaKTEPUCTUKU AU(PPAKIIMOHHON pelIeTKU. Y CIIOBUS
[JIaBHBIX MAKCUMYMOB 1 MUHUMYMOB U J0OQBOUYHBIX MUHUMYMOB.

Cemunap Ne 10 "Tloasipuzanus cera'
ITonspusanus ceera. ECTeCTBEHHBIN U MOJSPU30BAHHBIN CBET.
[Tonstpusanus cBeTa Mpu OTPAXKEHUHU U TIpesioMiIeHUH. 3akoH bprocTepa.
3. Tlonmspuzamuss mpu JBOMHOM JnydenpenomiieHuu. CBolcTBa OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JIY4Ei.
4. Tlonspuszauunonsslie npusmsl. [Ipusma Hukoss.
3akon Mairoca. AHanHu3 MOJIIPU30BAaHHOTO CBETA.
6. Onruyecku aKTUBHBIEC BEIIECTBA. BpallieHne mIocKoCTH MOMSIPU3AIUU CBETA.

=

o

Cemunap Ne 11 "KBanToBas ontuka"
1. TemnoBoe m3mydeHue adCoMOTHO 4YepHOTro Tenma. 3akoH Credana — bonpimana. 3akoH
cMelieHus Buna.
2. KopryckymnsipHO-BOJTHOBOM Ayallu3M CBeTa. DHEprus W HMITydbC ¢GoroHa. JlaBrneHue
CBeTa.

3. ®otorddekT. 3akonsl hoTorddhekra. Dopmyna DHHIITEHHA.
4. Dddext Komnrona. @opmyna Komnrona.
5. BonnoBbIe cBoMcTBa yactuil. JlyimHa BomHBI ne bpoiurs. [IpuHnmm HeompemaeneHHOCTH

[eiizenbepra.
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Cemunap Ne 12 "Crpoenne atoma'

Mopenu atoma. [InanerapHas Moaenb aToma.

IToctynatel bopa.

N3nydyenune atomMa BOJopojia ¥ BOJAOPOI0TI0I00HBIX cucTeM. CIIeKTpalIbHBIE CEPUH.
®opmyna bansmepa.

CreKTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3:1.

Cemunap Ne 13 "OcHoBHBI€ 110J107K€HUSI KBAHTOBOM MeXaHUKH"

KBanToBbie cocrostHus. BomHoBas ¢yHkums u ee ¢uszndeckuid cmbicia. [lpunimm
cynepno3unuu. YpasHenue lllpenunrepa, KBaHTOBBIE ypPaBHEHUS ABUKCHHUS.

Hekotopble 3amaun kBaHTOBOM MexaHuku. Yactuma B OECKOHEYHO TIIyOOKOM
NOTEHLUAIbHOU siMe. KBaHTOBaHME SHEPrUy.

KBaHTOBBIE 4MCIIa, XapaKTEPU3YIOIIME IIOJIOKEHUE dJIEKTpoHa B arome. KBaHTOBaHMe
sHepruu. KBantoBanue MomMeHTa uMityibca. CIIMH 3JIEKTPOHA.

Cxema »HepreTHMYECKHMX YpOBHEH aTtoma Bojaopoxa. [IpaBuna orOopa mpu aTOMHBIX
nepexonax.

I'paHnLIBI TPUMEHUMOCTH KBAHTOBON MEXaHUKH.

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

SIBieHME pailOaKTUBHOCTH.

OCHOBHOM 3aKOH PaJIMOAKTUBHOIO pacnania. PaanoakTuBHbIE PSIbL.
CocraB 1 XapaKTEepUCTUKU aTOMHOTO siipa. SlnepHble CUIIBL.
KanenbHas u 060104euHas MOJIEIH sJIEP.

Macca n sHeprus cBsi3u sapa. Y AenapHas 3Heprus cBssu. Paanyc anpa.

Cemunap Ne 15 "Sgepubie peaknuu'

1. Snepuble peakuuu.
2. DHeprus sAepHON peaKkiuy.

3.

4.

VYpaBHeHHE W JHEpPreTUYecKoe YyclioBue o-pacnana. CBsi3p 3HEPrMM OL-4aCTULBI C
nepuojioM noaypacnazaa. TyHHenbHbIH 3¢ dext npu a-pacnage. CiekTp o-4acTHIL.
XapakTep cnekTpa y-usiydeHus. [Iporecchl B3auMOJIEHCTBUS Y-KBAHTOB C BELIECTBOM.
3aBUCHUMOCTh MHTEHCHUBHOCTH Y-M3JIy4€HHs OT TOJIIMHBI cjosi BeuiecTBa. CpaBHEHHE
MIPOHUKAIOIIEH CLIOCOOHOCTH Pa3IUYHbIX BUJIOB U3TYYECHHUS.

Tpu Bupa B-pacnana. DHepreTudeckuil cnekrp -uactuil. I'unoresa HEUTPHUHO. 3aKOHBI
coxpaneHus npu B-pacnaze. Jlentonsl. JlenToOHHBIN 3apsiI.



Hpuiioxenne 2

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

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

Kon
WHIUKaTOpa

Nupukarop nOCTHKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

OIIK-1: Cnocoben peuiaTts 3aaa4u HpO(i)eCCHOHaHBHOfI ACATCIIbBHOCTH HAa OCHOBEC HCIIOJIb30BAHUA TCOPCTUUCCKUX U ITPAKTHYCCKHUX OCHOB €CTCCTBCHHLBIX U

TCXHUYCCKHX HAYK, a4 T

AKKC MaTCMAaTUYCCKOTI'O aIrapara

OIIK-1.1

Onpenenser xapakTepUCTUKU
(U3HYECKOTO M XUMUIECKOTO
nporiecca (SIBJICHHS ),
XapaKTEepPHOTo /i 00BEKTOB
npodeccnoHanbHOM
NEesITeTbHOCTH, HA OCHOBE
TEOPETUYECKUX U
AKCTIEPUMEHTAIIbHBIX
HUCCIeI0BaHUN

Ilepeyenb TeopeTHYecKMX BONMPOCOB Kk 3a4yeTty ( 1 cemecrtp):

1. Kunemaruka mnoctynarenbHoro jaBuxeHus. [loHstue paauyc-BekTopa,
yckopenusi. Hauanbusle ycnoBus. [Ipsimas u o6paTHas 3aaun MEXaHUKH.

2. JIBmKeHHWE 1O OKPYXXHOCTH. YTOJ IOBOPOTA, YIJIOBas CKOPOCTh M YITIOBOE YCKOpPEHHE.
CBs13b YIIOBBIX U JIMHEWHBIX BEJIMYHUH.

3. KpuBonuneitHoe BMKeHHWE. TaHTCHIMAILHOC ¥ HOPMAJIBHOE YCKOpPEHHUE.
YCKOPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHHUEM.

4. UnepuunanbHble cucteMbl orcyera. [loHsTHe cuibl, Macchl U uMIyiabca. OCHOBHOM 3aKOH
JUHAMHKH TIOCTYNATEIbHOTO JBUKECHHUS.

5. MoMeHT uMnynbca ¥ MOMEHT CUJIbl OTHOCUTENBHO TOUKU. OCHOBHOE ypaBHEHUE TUHAMUKU
BpAIaTEIbHOIO JBUKCHHUSL.

6. Bpamenue BOKpPYr HEMOABHXKHOW OCH. MOMEHT HWHEpIMU. PacdeT MOMEHTOB WHEPIMH
npoctsIx Teil. TeopeMa Lllteiinepa.

7. 3akoHBI COXpaHEHHUs B MEXaHMKE. 3aMKHyTas cucTeMa. 3aKOHbI COXpPaHEHHsI UMITyJbca U
MOMEHTA UMITYJIbCA.

8. Pabora m w™omHOcTh. KuHeTHYeckass JHeprusi TOCTYNATEIBHOTO ¥ BpaIIaTeLHOTO
JBUKCHMUSL.

CKOPOCTH |

ITonHoe

9. KoncepBatuBHble cwibl. lloTeHnmanpHas dHeprusi. 3aKOH COXPAHEHHUS  ITOJHOM
MEXaHUYECKON DHEPIUU.
10. JIa cmocoba omucaHWs B3aUMOJACWCTBUS. JIBIKEHHME 4YacTHIBI B  OJHOMEPHOM

CTallMOHAPHOM MoJie. CBSA3b MEX/y CHIJION U MOTEHLUAIbHOM SHEpTUeH.

11. l'apmonuueckue koneOaHus. AMIUIUTYJa, YacToTa, HayanbHas (a3a. Matematuyeckuit u
¢u3nyeckuit MasiTHUK. DHEPrus rapMOHUYECKUX KOJIEOaHUH.

12. 3aryxaromue Kose0aHus. XapaKTePUCTUKH 3aTyXaHUsl. DHEPTUS 3aTyXaloMUX KOJICOaHMi.




Kon
WHJIUKATOpa

Nuaukarop mOCTHKEHUS
KOMIICTCHIINN

O1ieHOUHBIE CPEACTBA

13. OGmee monsTHE O BOJHAX. XapaKTepUCTUKU Oeryied BoyiHbl. BoiHOBOe ypaBHEHHE
IUTOCKOW BOJIHBI.

14. Hanoxenune ynpyrux BojH. Crosyas BoiHAa U ee ocoOeHHocTH. KoneGaHue HaTsHYTON
CTPYHBI.

15. Tloctymarel OiiHmTeliHa. 3amenjieHue BpeMeHU. JIOPEHIIEBO COKpaIleHHE JIJTUHBI.
PenstuBucrckue nuBapuantel. IHTEpBaI.

16. PenstuBuctckuii ummynbc. CBsI3b MacChl, SHEPTUU U UMITYJIbCA YACTHUIIBI. DHEPTHs MMOKOSI.
3aKOHBI COXPAHEHUS TIPU PEISITUBUCTCKUX CKOPOCTSIX.

17. MaxkpocucremMa. MUKPOCOCTOSIHHE M MaKpOCOCTOsIHME cUCTeMbl. CTaTUCTUYECKUHN MOAXOI.
[lonsATHE BEPOATHOCTH U CPEAHEN BEIUYMHBI.

18. ®yHk1iMs pacnpeneneHus Ciy4aiHON BelnMuuHbL. Pacmpenenenne MOJEKYI MO MPOEKIUSIM
CKOpPOCTEH.

19. Pacmpenenennie Molekyn O MOIyM0 ckopocTH. Hambonee BeposiTHas, cpenHss U
CpEIHEKBaIpaTUIHAs] CKOPOCTH.

20. Mogens wmaeanpHOro rasza. JlaBneHwe W TeMieparypa C TOYKH  3PEHHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH. Y PaBHEHHE COCTOSIHUS UICATHHOTO rasa.

21. Pacnpenenenue MOJEKyd HAEAIBHOTO Ta3a IO BBICOTE B TOJIE TSDKECTH 3EMIIH.
bapomerpuueckas popmyia.

22. Tlonsatue cremneHel cBOOOABI MOJEKyNbl. Teopema O paBHOpacHpeAeNeHUH DHEPTHU IO
CTETNEHSIM CBOOO/IBI.

23. BuyTpeHHss dHeprus Kak (GyHKIUS COCTOSIHUSI cucTeMbl. [lepBoe Havano TepMoaMHAMUKHY.
24. Pabora kak ¢yHKIms mporecca. M3oxopudeckwii, W300apuUecKUii M W30TEPMHUYECKHMA
MPOLIECCHI.

25. TloHsATHE TEII0EMKOCTH. TEeII0eMKOCTh MPU H30XOPUIECKOM M H300apHUIECKOM IIpoIieccax.
[TocTrosinHas aanadaThl.

26. Anmabatmueckmii mporecc. IlepBoe Havalo TEPMOJWHAMUKH IS aJHa0aTHIECKOTO
npoiiecca. YpaBuenue [lyaccona.

27. Huxnmuaeckuit nporecc. KoaddumueHT none3Horo AeWCTBUS TEIIOBONH MalnWHBL. BTopoe
Hayano tepmoauHamMuku. @opmynupoBku Knaysuyca u KenbBuHa.

28. TIpobnema HEOOPATHMOCTH TEIUIOBBIX MPOIECCOB. DHTPOMHS CHUCTEMBI U €€ CBOWCTBA.
Teopema Hepucra.

29. OcHOBHOE ypaBHEHHE TEPMOJUHAMUKH. DHTPOIHS HACATLHOTO ra3a. i3MeHeHne sHTpOonuu
MIPU U30IPOIIECCAX.




Kon
WHJIUKATOpa

Nuaukarop mOCTHKEHUS
KOMIICTCHIINN

O1ieHOUHBIE CPEACTBA

30. [uxkn Kapno. Teopema Kapno. TepmoaumHamMuveckas mkaia Temneparyp. TpolHas Touka
BOJIbI KaK penepHas TOUKa.

31. Craructuueckuii Bec makpococTossHusa. Cyrb HeoOpaTUMOCTH. CTaTHCTUYECKHH CMBICI
sHTpornu. Gopmyna bonsiumana.

32. I'panuubl TPUMEHUMMOCTH MOJIENH HAeajJbHOro rasza. YpaBHeHue Ban-nep-Baamnbca.
N30TepMBI peanbHOro rasa.

33. Cunbl B3aUMOJACWCTBHUS B MpHUpPOAE. ODJIeKTpocTaTHueckoe moje. 3akoH Kynona.
HanpspkeHHOCTD 31eKTpocTaTuueckoro nois. [Ipunnun cyneprno3uuuu.

34. Cunosble nuHU. [IOTOK BeKTOpa HAMPSHKEHHOCTH 3JIEKTpOCTaTHYecKoro mois. Teopema
l'aycca.

35. Tlorenmnuan. Teopema 0 HIUPKYIALUNA BEKTOPA HAMPSKEHHOCTHU AIIEKTPOCTATUUECKOTO MOJISL.
CBs13b MEX/ly HAIIPSKEHHOCTHIO U MIOTEHI[UAJIOM.

36. Dnextpoemkoctb. Konnencaropsl. CoelMHEHNE KOHIEHCATOPOB. DHEPTUS KOHJEHCATOpa.
DHeprus MEeKTPUYECKOTO MOJIS.

37. Dnexktpudyeckuid Tok. IImoTHOCTH Toka. YpaBHEHHE HempepbIBHOCTH. 3akoH Owma B
muddepeHunanbHON hopme.

38. ConpotusneHue npoBogHUKOB. CTopoHHHUE cuibl. 3akoH Owma B MHTErpanbHoil hopme.

39. IpaBuna Kupxroda mist pacdera pa3BEeTBICHHBIX Ieneil. MOMIHOCTE TOKa. 3aKoH
Jxoyns-Jlenna.

40. Engunaas mpupoja dSJEKTPUYEeCKOro M MarHUTHoro moss. [lonme nBmxymierocs 3apsija.
[IpuHIMI cynepno3uuy MarHuTHLIX nojeu. 3akoH buo-Casapa.

41. IloTok M IMPKYJSIMS BEKTOpa MHAYKIMN MarHUTHOro noist. Teopema 'aycca u Teopema o
LUPKYISALUU.

42. Cuna Jlopenna. Cuia Ammepa.

43. 3axoH snekrpoMarnuTHoi uHaykuu Papanes. [Ipasuino Jlenna. Buxpesoe anexTpudeckoe
ToJie.

44. SlBnenue CcaMOMHAYKIMH. WHIYKTMBHOCTb. OHEprusi KOHTypa C TOKOM. OHEprus
MarHMTHOT'O TOJISI.

45. Dnextpuueckoe moje B BemiecTtBe. [lonmsipuszanus AU3IEKTpUKA. BEKTOp 3IeKTpUYECcKOro
cMmeleHus. J(usnexkTpuueckas MpOHULIAEMOCTh BEILIECTBA.

46. MarnuTHoe moje B BemiecTBe. HamarumdyeHnocts. HampsikeHHOCTh MarHMTHOTO MOJIS.
MarauTHas NpOHUIIAEMOCTh BelecTBa. DeppoMarHeTUKH.
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IlepeyeHb BONIPOCOB K 3K3aMeHy (2 cemecTp):

1. Cucrema ypaBHeHuii MakcBemnia Kak 0000IIeHHE Pa3pPO3HEHHBIX SBICHUN 3JIEKTPUIECTBA U
Marserusma. MarepuanbHble ypaBHEHUS.

2. CsoiictBa ypaBHeHuii MakcBemna. Ilpenckazanue CyIIeCTBOBAHHUS 3JIEKTPOMArHUTHBIX
BOJIH.

3. DnexTpomarHUTHbIE BOJIHBL. BoimHOBOe ypaBHeHHE. CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH.

4. Tlnockas 31€KTpOMarHUTHAs BOJIHA U €€ OCHOBHBIE XapaKTEPUCTUKU. DHEPrus U MUMITYJIbC
3JIEKTPOMArHUTHON BOJIHBI.

5. EcrectBennblii u  monsgpuszoBaHHbI  cBer.  CTemeHb  MOJSIpU3alMM  JIMHEHHO
MIOJIIPU30BAaHHOTO CBETa. 3aKOH Maittoca.

6. [lonspuszauus npu OTpaKEHUU U MPEJOMJICHUU CBETa Ha I'paHUIIEC pa3jiena AU3JIEKTPUKOB.
VYron bprocrepa. [[BoitHOE JIydenpenoMIICHUE.

7. CnocoObl mossipu3anuu ecrecTBeHHOro cpera. [Ipusma Hukossa. Bpamienune miockocTtu
MOJIIPU3aLlMKU CBETA MPU MPOXOXKIECHUHU YE€PE3 ONITUYECKU aKTUBHYIO Cpeny.

8. Illkama snexkTpoMarHUTHBIX BOJH. OCOOEHHOCTH ONTHYECKOro auanazoHa. Ilokaszarens
MIPEJIOMIIEHUS CPEJIbI.

9. Korepentnsle BosHbl. VHTepdepeHius cBETOBBIX BOJH. CloXKeHHE HHTEHCHUBHOCTEH B
Clly4ae HEKOT€pEHTHBIX U KOTEPEHTHBIX KOJICOaHU.

10. Onrtuyeckas pa3HOCTb X0/1a. CBS3b ONTHYECKOM PAa3HOCTH X0/1a IBYX BOJIH C pa3HOCTHIO (a3
MEX1y HUMH. Y CIOBUS MaKCHMyMa U MUHHUMYMa.

11. Cxema IOnra s HaOmromeHuss uHTepdepeHuuu. BpemeHHas W mpocTpaHCTBEHHas
KOT'€pEHTHOCTb.

12. Unrepdepenuns B TOHKUX IuleHKax. Habmionenue komeny HploTOHa B OTpaKeHHOM U
MIPOXOSIIEM CBETE.

13. SBnenune  mudpakuuu.  Hudpakous  Ppenenss u  Dpaynrodepa.  IIpuHumm
I'oitrenca-Openens.

14. udpaxuus @Ppenenst Ha Kpyriiom oTBepcTuH. 30HbI Ppenens. ['paduueckuii meron
CIIOKEHUSI aMILTUTY/.

15. Mudpaxuus @payHrodepa Ha y3Kkoil IpsMoIuHerHoM menu. udpakiinonHas pemeTKa Kak
COBOKYITHOCTh KOHEYHOI'O YMCJIA IIENEH.

16. TemnoBoe uznyuenue tena. 3akoH Credana-bonbiimana. 3akon cmemenus Buna. ['unoresa
IInanka.

17. ®otorddext. 3akonsl CroneroBa. Dopmyna DHIITENHA.
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18. ®oronsl. [laBneHue cera. KopmyckyaspHO-BOJIHOBOH JAyaau3M CBETA.

19. Paccesinue poTtona Ha cBoO01HOM 3ekTpoHe. Popmyna Kommnrona.

20. BonaHoBeie cBoiicTBa dyactuil. JlnmmHa BoaHBI ge  bpoinsa.  DkcnepuMeHTaIbHbIE
MIOATBEPKICHUS TUIIOTE3BI e bporis.

21. Ilpunuun  HeompeneneHHocTu. CooTHoIIEHWE  HeompeneiaeHHocTer  [eiizeHOepra.
OcobeHHoCTH Tpolecca U3MEPEHUs B KBAHTOBOI MEXaHUKe.

22. duzuveckoe HUCTONKOBaHWE BOJH J¢ bpoiinsg. BomHoBas ¢yHKIMS U ee CBOICTBa.
[110THOCTH BEPOATHOCTH OOHAPY)KEHUS YACTHIIBI.

23. OcHoBHas 3ajaya KBaHTOBOW MexaHMKH. HecTanmoHapHOe M CTallMOHApHOE ypaBHEHUE
[Ipénunrepa.

24. Yactuia B 0THOMEpPHOUN O€CKOHEYHOH MPSMOYTOJIbHON MOTeHIMAIBHOM siMe. KBanTOBaHMe
sHeprun. CoOCTBeHHBIE (DYHKIIUU COCTOSIHUS YACTHIIBI.

25. TlpoxoxaeHre 4acTUIlbl Yepe3 MOTeHIHANbHBIN Oapbep. TyHHeTbHBINH 3 (dEKT.

26. KBaHTOBBIN TapMOHHYECKUI OCIIMILIATOP.

27. Ilnanerapnas mozenb aroma. [loctynatel bopa. KBaHTOBaHME 3HEPrUM BOIOPOI0NIOA00HOM
CUCTEMBI.

28. Usnyuyenue BOAOPOAONOAOOHBIX cHcTeM. CHekTpalbHble CEpUM aromMa BOJOpOJA.
O600mennas popmyna bansmepa.

29. CnekTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH MO3JH.

30. VYpasuenwue lllpenunrepa s aroma Bogopoaa. KBanroBanne MmoMeHTa umiryibca. [IpaBuna
orbopa.

31. Cnmu osnextpoHa. KBaHTOBBIE 4YHCIa, ONMMCHIBAIOIINE COCTOSHHE JIIEKTPOHA B aTOME.
KpaTtHocTb BBIpOXKI€HUS DHEpreTUUeCKUuX ypoBHEH. [Tpunnun [aynu.

32. IlpuHOMT TOXIECTBEHHOCTH OJWHAKOBBIX dYacTHIl. bo3oHBI W ¢epmuoHsl. KBaHTOBEIC
pacnpeeneHusl.

33. CBoOoaHbBIC AJIEKTPOHBI B MeTaute. JHeprus Depmu. 30HHAS TCOPHUS TBEPIBIX TEIl.

34. DnexTponpOoBOJHOCTh METAJUIOB U MOJYIIPOBOJAHUKOB. CBEPXIPOBOAMMOCTb.

35. SIBmenme pammoakTHBHOCTH. OCHOBHOH 3aKOH paJHOaKTUBHOTO pacmana. [loctosHHAS
pacnana. Ilepuon nonypacnaza.

36. CocTaB 1 XapaKTepUCTHKH aTOMHOTO siipa. KamenbHas mozaens. Pasmep u criuH siapa.

37. Macca u 3Heprusi CBSI3M aTOMHOTO sJipa. 3aBUCHUMOCTb YIEJIbHOM HHEPrus CBSI3U OT
MaccoBoro yucia. O0onodyeyHass MOJENb AJpa.

38. Snepuble peakuuu. DHeprus peakuuu. Peakuuu nenenus 1 cuHTesa saep.
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39. PangunoaktuBHbIe psabl. OCHOBHBIE 3aKOHOMEPHOCTH O-U3JIy4eHus suaep. JnuHa cBo6oaHoro
npobera o-4acTHIl.

40. Tpu Buga B-pacnaga. DHepreTuueckuii crnekrp B-dactui. HeiitpuHo.

41. OcoOeHHOCTH y-u3i1ydeHus aaep. IIpoxoxaeHue y-KBaHTOB 4epe3 BELECTBO.

42. Knaccudukarus JieMeHTapHbIX yacTull. JlenmTonsl. JIenToHHBIM 3apsi.

43. Anponsl. bapuonnsrii 3apsin. KBapkoBasi MOenb aJpoHOB.

OIIK-1.2

Hcnons3yer TEOPETUYECKUE
OCHOBBI TEXHMYECKHX HAyK JUIS
INPUMCHCHUS HWHHOBAIIMOHHBIX
TEXHOJIOTUH  Ha  peajbHbIX
CTPOUTCIIBHBIX 00BEKTOB

IIpumepHBbIii NepeyeHb BONPOCOB U 3a1aHUH 110 J1a00paTOPHBIM padoTam
1 cemecTp

Ne 1 «[IpumeHeHMEe 3aKOHOB COXPaHEHUS sl ONIPEEIEHNS CKOPOCTH TOJIETA MYJIN»

1. TlpuBeaurte mpumepsl CUII, AAOLUX pa3Hble BHJbI MOTEHIHMATbHON 3Hepruu. Kakue n3 Hux
MPUCYTCTBYIOT B JaHHOW pabore? M300pazure cxemy SKCIEPUMEHTAIBHOM YCTaHOBKHM U
YKa)KUTe Ha Hell CUJIbl, IEHCTBYIOLIME HA BCE Tella, BXOASAIINE B CUCTEMY, B KaXK/IbIii MOMEHT
BpPEMEHH.

2. Kakue BenmMYMHBI UMENM KHUHETHYECKass W  MOTEHUHUAIbHAs JHEPrus  CHCTEMBI
«Iynsg+MasTHUK» B pa3inyHble MOMEHThl omnbiTa? [lpeacraBbre cxemMy HW3MEHEHUs
KMHETUYECKOW U OTEHLIUAIbHON YJHEPTHH CUCTEMBI.

3. Jlns KakuX MOMEHTOB BPEMEHH B JaHHOM OJKCIEPUMEHTE MOXKHO MPHUMEHSTh 3aKOH
COXPAaHEHHs MEXaHUUYECKOHN HEPIHH, a JUIs KaKUX Helb3s U moueMy? Cxema.

4. Jlnd Kakux MOMEHTOB BPEMEHHM B JIaHHOM JKCIEPUMEHTE MOYKHO NPHUMEHATh 3aKOH
COXPAHEHHUs UMITYJIbCa, a Ul KaKUX HeJb3d U nouemy? Cxema

5. Hcnonb3ys 3akOHBI cOXpaHEHHs MOJIy4duTe (POpMyiy Ui pacuera CKOPOCTH IOJIeTa Myad B
JaHHOU padore.

6. Kax mpomsBomutcs 00paboTKa HSKCIIEPHUMEHTATBHBIX JaHHBIX B JaHHOW pabore. Kak
OTIpesIeNIsieTCs TIOBEPUTEIbHBIM HHTEPBAJ CKOPOCTHU U CPENIHAS KBaJlpaTHuecKas OTrPEeIHOCTh
OTKJIOHEHMS MasiTHUKA?

Ne 4 «MccnenoBanue BpalaTeIbHOTO IBUKEHUS TBEPJOTO T€Ia BOKPYT HEMOIABUKHOW OCH»

1. KaxoB xapakTep 3aBUCMMOCTH MOMEHTa MHEPLUU OT PACCTOSIHHS, HA KOTOPOM HaXOAUTCS
Teso OT ocH BpameHus? B nannoii padore. [Toctpoiite rpaduk 3TOM 3aBUCUMOCTH.

1. Kak 3KcriepuMEHTaIbHO OMpEeIsIeTC MOMEHT HWHEPIMH Tejla B JaHHOW j1abopaTopHOM
pabote?
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Kakue 3akoHBl COXpaHEHUs NPUMEHSIOTCS Ul BbIBOJA pacueTHbIX (opmyn? Ilomyuure
(bopmyy 1S pacueTa MOMEHTA MHEPLIUU MasTHUKA.
KakoBa 3aBHCHMOCTb YIJIOBOTO YCKOPEHHS Te€la OT MOMEHTAa IPUJIOKEHHBIX K HEMY CUI U
MomeHTa unepuuu tena? Ilocrpoiite rpaguk 1aHHON 3aBUCIMOCTH

Kak nHa MmasTHuke OOepOeka MOryT OBITH OIpEAEICHbI YIVIOBOE YCKOPEHHE, MOMEHT
JEHCTBYIOIUX CUJI U MOMEHT UHEPLIMU?
Kak B naHHO# paboTe paccUUTHIBAETCS MOTPEIIHOCTh ONPEAEICHUs MOMEHTA HHEPLUH Tella
OTHOCHUTEJILHO NPOU3BOJILHOM OCH BpaLCHUS?
[TpoaemoHCTpUpyHTE BO3MOXKHOCTD IpuMeHenust cpezbl Microsoft Excel (unum apyroii cperbr)
111 00pabOTKU IKCTIEPUMEHTAIBHBIX TAHHBIX.

Ne 5 «Onpenenenne xapakTepUCTHK 3aTyXalOMUX KOJIeOaHUl PU3NIECKOTO MASTHHKA»

1.

wmn

[louemy KoneGaHuss MasTHUKAa B JaHHOW pabore OyayT 3aTyXalolUMH, Jaxke IpU
BBIKJIIFOUEHHOM 3JICKTPOMAarHuTe?

3anuIuTe ypaBHEHH 3aTyXaloMX M He3aTyXaloluX KoieOaHni, CpaBHUTE HX.

Kak ammumnTyna 3atyxaronmx KojeOaHui 3aBHCUT OT BPEMEHHU U OT YUClia KojieOaHuit?
KakoB (Qu3nueckuil CMbICI BEIWYMH NPUMEHHUTENBHO K JaHHOW paloTe: HaydanbHas
aMIUINTYyla KoyiebaHui, HauanpHas (a3a KojebaHMi, Kpyropas 4acToTa KojJeOaHui, Mepuos
KosneOaHui, KodpPUIMEHT 3aTyXaHus, BpeMs pellakcaluy, JIorapu@MuU4ecKuidl JeKpeMeHT
3aryxaHus, 100poTHOCTh. Kak oHM MeHstoTcs ¢ poctom U?

Kak MeHSI0TCs XapaKTepUCTHKH 3aTyXaloIMX KojeOaHUM HadalbHast aMIUIUTY/a KoleOaHui,
HavanbHas (¢aza KojeOaHWii, KpyroBas dYacToTa KojeOaHHi, Tepuox KojeOaHui,
KOA(QPUIMEHT 3aTyXaHHs, BpeMs peJakcalMy, JorapuGMUUYecKUi JEKpEeMEHT 3aTyXaHus,
JOOPOTHOCTh €CJIM OJWH M3 MapaMeTpoB JaHHOTO (u3udeckoro mastaHuka: |, m , L, K
yBEIUYUTCS (MO0 YMEHBIIUTCS) MPH (PUKCUPOBAHHBIX 3HAYEHUSAX OCTABLIMXCS?

Jiig yero, B naHHOMU paboTe, rpaduKu cTPoST B JorapudMuyeckom macmrade?
[MponemMoHcTpUpY#iTE BO3MOKHOCTH IpuMeHeHus cpeasl Microsoft Excel (wmu apyroii cpessr)
U1t 00pabOTKH SKCIIEPUMEHTAIbHBIX TaHHBIX.

Ne 11 «M3ydeHne cTaTUCTHYECKUX 3aKOHOMEPHOCTEN)

1.

2.

KakoBo pacnpenenenue npobu mo siueiikam Ha gocke ['ampToHa? Kakoe pacmpenenenHue
aHAJIOrM4HO naHHOMYy B MKT?
KakoBo pacmpeneneHue 3IEKTPOHOB MO MOJYJI0 CKOPOCTH B JaHHOW pabore? Uto
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MPOMCXOUT MPH U3MEHEHHUHY HAINpPsDKSHUS HaKama?

Kakue craTucTiudeckne MeTO/ bl IPUMEHSIFOTCS B IaHHOM padoTe?

4. TIpoaeMOHCTPHpYHTE BO3MOXHOCTH HpuMeHeHHs cpeasl Microsoft Excel (wmm apyroit
cpensl) At 00pabOTKU IKCIIEPUMEHTATBHBIX TAaHHBIX.

w

Ne 14 «Onpenenenue nokasarens aguadbarsl merogoM Knemana u Jlesopmay

1. OObsicHHUTE X0 SKCIEPUMEHTA U PE3YNIbTaThl pacueTa.

2. HazoBute mporueccel, MPOUCXOISIINE C Ta30M, B XOJ€ IKCIEPUMEHTa M HM300pa3uTe MX

rpaduvecKy.

3anummre ypaBHEHUS U BBIBOJA (POPMYIIBI ITOKa3aTelNs ainadaThl.

4. TlpomeMOHCTPUPYHTE BO3MOXHOCTH TpuMeHeHus cpeasl Microsoft Excel (umm nmpyroit
cpenbl) At 00pabOTKU IKCIIEPUMEHTATBHBIX TAHHBIX.

5. Kak B nanHo# paboTe MUHUMU3HUPYETCS OTPEITHOCTh SKCIIEPUMEHTAIBHBIX JAHHbBIX?

w

Ne 21 «HccrnenoBanue 31EKTPOCTATUYECKOTO MO C TOMOIIBIO 30HAA»

1. Yro Takoe HampsHKEHHOCTh AyeKkTpudeckoro mois? Kak rpapuuecku NpeacTaBUThH
pacripeielieHue HalpsKEHHOCTH B Pa3HbIX TOYKAX AJIEKTPUUYECKOro MO B JaHHOH padoTe?

2. Yro Takoe mWOTEHIHMAN »JJeKTpocTarndeckoro mons? Kak rTpaduueckd MpencTaBUTh
pacripeienieHue MOTeHIMalla B pa3HbIX TOUKaX 3JIEKTPUYECKOro MoJIs B JaHHOU paboTte?

3. UYemy paBHa paboTa 10 IEpeMENICHHIO 3apsiia B0 SKBHITOTCHIIHAIEHON TTOBEPXHOCTH H IO
3aMKHYTOMY KOHTYPY, OTPaHUYEHHOMY Y4aCTKaMH CHJIOBBIX Y SKBUIIOTECHIIMAJIBHBIX JTUHUNA?
Brruucnure paboTy 1o nepeMenieHnio 3apsiaa mo 3aaHHOM TPAeKTOPHH.

4. Kak W3MEHUTCS KapTMHAa CHUJIOBBIX M OHKBUIOTEHIMAJbHBIX JIMHUM NpU YBEIUYEHUU
(YMEHBIIEHNH ) HAPSPKEHHOCTH MEXKTY JIEKTPOJaMu?

Ne 24 «Pacmmpenue npenena u3sMepeHus: aMIepMerpa MoCTOSHHOTO TOKa»

1. KakoB mpuHIUN AEHCTBHS 3JIEKTPOU3MEPUTENBHBIX MPUOOPOB MArHUTOIIEKTPHUUECKOTO U
3JIEKTPOMArHUTHOTO TUIIA, IPUMEHSIEMBI B TaHHOW paboTe?

2. UYro Ha3pIBAIOT TOKOM TIOJHOTO OTKJIOHEHHS M HANpsDKEHHUEM TOJHOTO OTKJIOHEHHUs
ANEKTPOU3MEPUTETHHOTO ITprdopa?

3. Kakum 06pa3oM BKIIIOYAIOT aMIIEPMETP U BOJBTMETP B SJEKTPUUECKYIO IIeTb ISl H3MEPEHUs
Toka | HamnpspkeHusa? I[IpogeMOHCTpuUpyiiTE HaBBIKM BKJIIOUYEHHS OJTHX NpUOOPOB B
AIEKTPUYECKYIO LIETb.
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4. Yro Takoe myHT? {1 dero m kak oH ucrnosb3yetcsa? [IpoaeMoHCTpupyiTe UCIIOIb30BaHHE
ITYHTA.

5. Uro Takoe pgobaBouHoe compoTuBienue? Jlig Yero M Kak OHO HCIIOJIBb3YyeTcs?
[IponemoHcTpUpyHTE UCIIONB30BAHUE JOOABOUYHOTO COMPOTUBIICHHUS.

6. IIpomeMOHCTPHPYHTE BO3MOKHOCTE IpUMeHeHHs cpeabl Microsoft Excel (wmu apyroii cpeibr)
TSt 00paOOTKH SKCIIEPUMEHTAIBHBIX JIAHHBIX.

7. Kaxk B 1anHoi paboTe MUHUMU3UPYETCS MOTPEUTHOCTD HKCIIEPUMEHTAIBHBIX TaHHBIX ?

Ne 28 «Omnpenenenve  HUHAYKTHUBHOCTM  KAaTyYIIKM W MarHUTHOW  MPOHMIIAEMOCTH

(heppoOMarHuTHOTO TEJa

1. Kakue npuGopsl IPUMEHSIIUCH B JaHHOU paboTe M1 ONpeaesuns napaMeTpoB MOCTOSHHOTO U
[IEPEMEHHOT0 TOKa?

2. llonmyuute ¢opMymny s pacdera MOJHOTO COMPOTHUBICHUS IENMH MEPEeMEHHOro TOKa,
WCIIOB3YEMOU B TaHHOU paboTe (WK MpeCTaBICHHOM MPernogaBaTeIem).

3. Kak onpenensnach MHIYKTUBHOCTb KaTYIIKU B JaHHOM paboTe? Kakum eie cnocoboM MOXKHO
OTIPENIENIUTh HHTYKTUBHOCTB?

4. TIpomeMOHCTpUpYiTE BO3MOKHOCTh iprMeHeHus cpebl Microsoft Excel (wmu npyroit cpesbr)
U1t 00pabOTKH SKCIIEPUMEHTAIbHBIX IaHHBIX.

2 cemecTp

Ne 32 «Omnpenenenue paanyca KpUBU3HBI JIMH3bI M TOJIOCHI MPOIYCKAaHUS CBETO(PHIBTpa C
noMoInkko Kosery HeroroHa»

1. Kak obbscusercs nosisiaenue kojuer HproTona?

2. Tlomyuurte hopmymsl s pacueTa panycoB TEMHBIX M CBETJIBIX KoJiel] HpioToHa.

3. Tomyuure hopmyny Asst ONpenesieHus paanyca KPUBU3HBI JIMH3HI.

4. Kak B 1aHHOH pab0Te MUHUMHM3HPYETCSI MTOTPEITHOCTh KCIIEPUMEHTABHBIX TAaHHBIX?

Ne 34 «Onpenenenue JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK AU(PPAKIIMOHHON PEIIETKI»

1. KakoBbl mnapaMerpsl U XapaKTEPUCTUKH JU(GPAKIUOHHON pEUIeTKH, NPUMEHSEMOW B
JKCIIEpUMEHTE?

2. Ilomyuute ¢opmyny A omnpeAeieHHs IJIUHBI CBETOBOM BOJHBI NpH AU(pakiuu Ha
T(QPAaKIHOHHON pelIeTKe.
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3. KakoBo npaktuyeckoe npuMeHeHne JuGpakMOHHBIX PEIIETOK?
4. Kak B naHHO#i paboTe MUHUMH3HPYETCS MOTPEITHOCTh IKCIIEPUMEHTABHBIX TAHHBIX?

Ne 35 «Onpenenenne KOHUEHTPALMU pacTBOPOB caxapa U IOCTOSIHHOM BpallleHUs»

1. Ha ocHOBe Kakoro siBIE€HHUSI OIpeAeNsieTcs] KOHIIGHTpalMs pacTBopa caxapa B JIaHHOM
JKCIIepUMEHTE?

2. TloscHuTe YCTPONCTBO U MPHUHIIMII ASHCTBUS nMpu3Mbl Hukons

3. TlosicHUTE YyCTPOWCTBO M MPUHIIMIT ACUCTBHS MTOJYyTEHEBOTO caxapuMeTpa

4. Kak B 1aHHOI paboTe MUHUMU3HPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JAaHHBIX?

Ne 36 «CHsATHE BOJBTAMIEpPHBIX XapaKTEPUCTUK (OTONIEMEHTa U OINpPENEIeHUuEe €ro

YYBCTBUTEIHLHOCTH

1. Tlpoananu3upyiiTe noxydeHHsle B 1abopatopHoi padbore BAX

2. Kak onpenensiercs nocrosHHas [lmaHka B TaHHOM 3KcriepuMeHTe?

3. Kak B nanHoit paboTe MUHUMHU3HUPYETCS MOTPELIHOCTh SKCIIEPUMEHTAIBHBIX JAHHBIX?

4. Kak B 1aHHO# paboTe pacCUNTHIBAETCS MOTPEIIHOCTh OIpeieieH sl TocToAHHOM [1nanka?

5. TIpomemMoHCTpHpYiiTEe BO3MOXKHOCTH prMeHeHus cpebl Microsoft Excel (wmu mpyroit cpesbr)
U1t 00pabOTKH SKCIIEPUMEHTAIbHBIX IaHHBIX.

Ne 41 «MccnenoBanue Bo30YXKACHUSI aTOMOB razay

1. OOmbsicHUTE NPUHLIKI ONpeAeTIeHNs BO30YKIEHHBIX COCTOSHIM aTOMOB rasa B 9KCIIEpUMEHTE?
2. TlosicHuTe PUHIUT paOOTHI IIEKTPOHHOH JIAMITHI
3. B kakoMm nuamna3oHe 3JIEKTPOMAarHUTHBIX BOJH JISKUT U3Iy4€HHE BO30YKICHHBIX aTOMOB

M1apoB PTYTH U NIOYEMY?
4. Kak B JaHHOM OKCIIEpPUMEHTE OIpenensercs o01acTh JIOKaIM3allUuU 3JEKTPOHA U Kak
ITOJIyYEHHBIE JTAaHHBIE COTJIACYIOTCS C TEOPETUYECKUMHU MPEITOChUTKAMU?

Ne 42 «Onpenenenue rI1aBHBIX KBAHTOBBIX YHCENI BO30OYKICHHBIX COCTOSIHUM aToMa BOAOPOIay

1. TlosicHuTe YCTPOWCTBO M MPUHIMI pabOThI CIIEKTPOCKOIA, UCTIOIB3yEMOr0 B JAHHOW padboTe

2. Tlonmyuute dopmyiny s ONpPEACTMHHUS TJAaBHBIX KBAHTOBBIX YHCEN BO30YKICHHBIX
COCTOSIHMH aToMa BOAOPOJIa U IPYTUX BOJOPOJONOAOOHBIX aTOMOB

3. Uro Ha3pIBaeTCA rpalydpOBOYHBIM TpaduKom?

4. TlpomemMoHCTpHpY#HTE BO3MOKHOCTh NpuMeHeHus cpezbl Microsoft Excel (wmum npyroii cpenbl)




Kon Nuaukarop mOCTHKEHUS O1ieHOUHBIE CPEACTBA
WHJMKaTOpa KOMITETeHIIUHI

U1 00pabOTKU SKCIIEPUMEHTAIbHBIX TaHHBIX

No 51 «M3yyeHue 3aKOHOMEPHOCTEHN a-pacraar»

1. Yto Takoe aKTUBHOCTh PaJIMOAKTUBHOTO 3JIEMEHTA, €€ BEIYUCICHUE U €UHUIIBI U3MEPEHUSI.

2. B uem cocrout 3akoH I'eiirepa - Herrona?

3. Kak OIeHHUTh SHEPTHIO 0 - YACTUILIBI?

4. VYcrpoiicTBo U mpuHIUN paboThl cuetunka I eitrepa-Mrosepa.

5. TlponemoHcTpUpYiiTE BO3MOKHOCTh IpUMeHeHus1 cpeabl Microsoft Excel (v npyroii cpesbi)
JUIst 00pabOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX

Ne 53 «Omnpenenenre MakCUMalbHON SHEPruu B-dacTUI] U HUIECHTU(UKALUS PAAHUOAKTUBHBIX

rpenapaToBy

1. Kakue u3BecTHbl pa3sHOBHIHOCTH OeTa-pacnana? Kakas u3 HuUX HccleayeTcss B JTaHHOM
JKCIIepUMeHTe?

2. B kakux Auana3oHax HaXOAsTcs MEPUO/IbI MONIypacnaa U SHEPTUu OeTa- pacnaga IpUPOIHBIX
PaTUOHYKIUIOB?

3. KakoBbI 0CHOBHBIE OCOOCHHOCTH B3aUMOJICHCTBUS O€Ta-4acTHUIl C BEIIECTBOM?

[MponeMoHCTpUpPYHTE BO3MOXHOCTh TpHMeHeHus: cpeiapl Microsoft Excel (wmu npyroi
cpenbl) s 00pabOTKU AKCIIEPUMEHTATbHBIX TAHHBIX
OIIK-1.3 Pemaer  mmxenepubie  3aaun ¢ [ [IpuMepHBIii MepevyeHb NPAKTHYECKUX 3aaHMii

TIOMOUIBIO MaTeMaTH4ecKOro
ammapara  BEKTOPHOW  anreOpsl,
aHAINTHYECKOH TeOMETPUH "

MaATE€MaTUYCCKOro aHajms3a

1 cemecTp

3aganme 1.Touka AOBMKETCA B IUIOCKOCTH xoy IO 3aKOHY: x - -2ty - 4t(l—t) - HalTH
ypaBHEHHE TpPAEKTOPUH y = f(x) U H300pa3uTh ee Trpaduyecku; BEKTOp CKOPOCTU Vo u
YCKOPEHHSI a B 3aBHCHMOCTH OT BPEMEHH; MOMEHT BPEMEHH to, B KOTOPBINA BEKTOP YCKOPEHHS a
COCTaBJISIET YTOJI T/4 ¢ BEKTOPOM CKOPOCTH Vv . Otser: y=-x"—2x; V =-2i +41-2t)], a=-8],
to=0,75c.

3ananue 2. Teno BpamaeTcst BOKPYT HEMOABM)KHON OCH T10 3aKOHY o — 2+ 4.t - 2.¢* . HalTH:
1) cpenHee 3HaYCHHE YIIIOBOH CKOPOCTH () 3a IPOMEXYTOK BpeMEHH OT t=0 10 0CTaHOBKH; 2)
YIJIOBYIO CKOpPOCTh Tejla B MOMEHT BpemeHu t=0,25 c; 3) HOpMaJbHOE YCKOPEHHE TOYKH,

HaxOJISIICHCS Ha PACCTOSTHUHU 1 M OT OCH BpaIlleHUs B TOT k€ MOMEHT BpemeHu. OTBeT: 2pan/c; 3
2
pan/c; 9 m/c”.
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O1ieHOUHBIE CPEACTBA

3ananue 3. [llap maccoli mi=4Kr JBHXKETCS CO CKOPOCTHIO V1=5 M/C M CTaJIKUBaeTCs C
IapoM Macco mp =6 Kr, KOTOPBIA JBIIKETCS €MY HaBCTPEUYy CO CKOpPOCThIO V=2 Mm/C.
Onpenenure CKOPOCTH IIAPOB TOCIE yAapa. YJap CUUTaTh aOCONIOTHO YIPYTHUM, MPSMBIM U
nentpanbHbiM. OTBeT: 3,4 M/c, 3,6 M/c.

3aganme 4. Ban B BuUIE CIUIONIHOTO IWJIMHApa maccod mji=10 Kr HacaxeH Ha
TOPU3OHTANIbHYIO OCh. Ha nunuHap HaMoTaH WHYpP, K CBOOOJHOMY KOHILY KOTOPOT'O IO/IBEIICHA
rupsa Maccoii mp=2 kr. C KakuM yCKOpeHHEM OyJIeT OIyCKaThCs THPs, €CIIU €€ MPeJOCTaBUTh
camoii ce6e? Otaer: 2,8 m/c’.

3aganue 5. OmnpenenuTs MEepUOJ, YACTOTy U HaudalbHYIO ¢a3zy KolebaHWil TOYKH,
JOBUOKYLIEWCS 10 YPAaBHEHUIO: - 4.sih w(t+7) IAE€ ©=2,5T c‘l, =0,4 ¢,A=0,02 m. Kakosa
CKOpOCTbh TOYKH B MOMeHT Bpemenu 0,8 c. Oteer: T=0,8¢c; v=1,25 c‘l; V=0,157 m/c.

3aganume 6. Toueunble 3apsanasl 1=10 vKn u q=-20 vKn HaxoxmsTcs B BO31yXe Ha
paccrostnuu 10 cm apyr ot apyra. OnpeaenuTs HaPsSKEHHOCTh OISl B TOUKE A, YIaJICHHOW Ha
pacctositHue 6 cM OT mepBoro u Ha § cM OT Broporo. Kak u3MeHUTCS MOTEHUIUAbHAS SHEPTHUs
B3aMMOJCICTBUS 3apsi/iOB, €CIM NEPEMECTUTh BTOPOM 3apsn B 3Ty Touky? Kakyro st 3Toro
HYKHO coBepiIuTh padoty? OtBet: 37,6 kB/m; 12 Mx/Ix.

3aganue 7. Tpu MIOCKUX BO3AYIIHBIX KOHJEHcaTOpa ¢ eMKocTsIMHU C1=1,5MKD, Co=7 MKD,
C3=2 Mx®d coeauHEHBI MTOCIEI0BATEILHO U MPUCOEANHEHBI K UICTOUYHUKY ToKa. [Ipu aToM 3apsin
BTOPOI'0 KOHJIEHCAaTOpa PAaBEH 14-10* K. a) Haiitu sHepruto »toit 6atapeu. 6) He oTkmouas
WCTOYHHMKA TOKa OT OaTaper KOHJIEHCATOPOB, Pa3[BUTAIOT IUIACTHHBI TPETHETO KOHJEHCATOPA,
YBEJIMYUBAs PACCTOSTHUE MEXy HUMHU B 2 pa3za. HaliTu u3mMeHeHne eMKOCTH U 3apsiia Oarapeu.
Otset: 490 M/Ix, 0,21 Mx®, 0,4 MK

3ananme 8. J[Ba anementa (€1 = 1,2 B, r; = 0,1 Om, €, = 0,9 B, 1 = 0,3 OM) coenrHeHbI
OJTHOMMEHHBbIMU TorocaMu. ComnpoTuBiieHHe R coemMHUTENbHBIX MPOoBOAOB paBHO 0,2 Owm.
Onpenenuts cuily TOKa B 1lenu | ¥ pa3HOCTh MOTEHIMAJIOB HA 3aKUMaX Ka)XX0r0 MCTOYHHKA.
Otset: 0,5 A; 1,15 B; 1,05 B.

3apanue 9. Kpyrosoil Butok pammycoM R=15,0 cM pacnosokeH OTHOCHUTEIBHO
OECKOHEYHO JNTMHHOTO MPOBOJa TaK, YTO €ro TNIOCKOCTh NapayuieabHa nposoay. [lepnenaukyssp,
BOCCTAaHOBJIEHHBIN Ha MIPOBOJ] U3 LIEHTPA BUTKA, SBJISETCS HOPMAJbIO K MJIOCKOCTH BUTKA. Cuiia
ToKa B mpoBojie [1=5A, cuna Toka B BUutke Toku [,=1A. PaccTostHue ot ieHTpa BUTKa 10 MPOBO/IA
d=20 cm. OnpenenuTe MarHUTHYIO HHAYKIUIO B IeHTpe BUTKa. OTBeT: Bo=6,5MKT11.

3ananue 10. [TpoBoasmuii MIOCKUA KOHTYP, UMEIOITUN (POPMY OKPYKHOCTH pajguyca r =
0,05 M nmomenieH B OAHOPOJHOE MAarHUTHOE MOJIe TaK, YTO JMHUU MAarHUTHOM MHAYKIIMH TOJIS
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HaIpaBJIeHbl MEPHEHIUKYISIPHO TUIOCKOCTH KOHTypa. ComportuBieHue koHtypa R = 5 Owm.
MarnuTHas MHIyKIHUS MeHsercs mo 3akoHy B = kt, rne k = 0,2 Tn/c. Onpenenure: a) 3.1.C.
WHIYKIIUH, BOSHUKAIOIIYIO B 3TOM KOHTYpE; 0) CHITy MHIYKIIMOHHOTO TOKA; B) 3apsj, KOTOPBIHA
IIPOTEYET 10 KOHTYPY 3a MepBble 5 cekyH 1 u3MeHnenus noius. Orser: 1,6 MB; 0,3 MA; 1,6 MK

3apnanue 11. Karymka HamoTaHa MeaHbIM TpoBojoM auamerpoMm d=0,2 MM c oOmieit
mmHoi 1=314 M u umeet nayKTUBHOCTD L=0,5 ['H. OnipeienuTh CONPOTUBIICHHE KATYIIKH: 1) B
LIETIA TMIOCTOSTHHOTO TOKA; 2) B IIeNH NepeMeHHOoro Toka ¢ yactoToir v=50 I't. OtBeT: R=160 OwMm;
R=224 Owm.

2 cemecTp

3aganme 12. B onbite HOHra crexisHHas IUIACTUHKA TOJIIMHOA B 2 CM IOMEIIAETCS Ha
IyTU OJHOIO W3 MHTEpPPEpUPYIOLIUX JIyuyed NepneHauKkyispHo Jydy. Ha ckoiabko Moryr
OTJIMYATHCA APYT OT Apyra 3HAa4eHUs 0Ka3aTess MPEeJOMIICHHS B Pa3JIMYHbIX MECTaX IJIaCTUHKH,
9TOOBI M3MCHEHHE PA3HOCTH XOJla OT ATOW HEOMHOPOIHOCTH He mpeBbimano 1 mxm? OTBeT:
A<n=5-10".

3aganme 13. Ilyyok Oenmoro cBera majgaeT HOPMAJbHO K MOBEPXHOCTU CTEKISTHHOU
MIacTUHKKM TonmuHon d=0,5 MkM, Haxosmieiics B Bo3ayxe. [loka3aTens npenomMieHus cTekia
n=1,5. B pe3ynbrare nuTepPEepeHINN HHTEHCUBHOCTh HEKOTOPHIX BOJIH, JJIMHBI KOTOPBIX JIEKaT B
npenenax Buaumoro crekrpa (ot 400 o 700 HM), ycunuBaercs npu oTpakeHuH. Onpeaenure
muHbl 3TuX BoiH. OTBet: 0,6 MkM4 0,43 MKM.

3ananmne 14. [Tnockas BonHa (A=0,5MKM) majaeT HOPMAJIbHO Ha AHadparMy ¢ KpyribIM
orBepctieM auamerpoMm 1,0 cm. Ha kakoMm paccTossHUM OT OTBEPCTHSI Ha €ro OCH JIOJKHA
HaXOJUTHCS TOUKA HAOIOJCHMsI, YTOOBI OTBEpCTHE OTKpBIBao: 1) oqHy 30Hy dpenento; 2) nBe
30HbI @penena? Otset: 50; 25 m.

3aganue 15. Haiitu Haubonpmnii mopsIOK CIEKTpa AJIs JKENTON JTMHUMA HATPUS C JUTMHON
BOJIHBI A=589 HM, eciu mNocTosHHas AUpakiuoHHON permeTkn d=2MkM. CKOJBKO BCEro
MakCUMyMOB JaeT 3Ta pemerka? [lox kakum yriiom ¢ HaOmOgaeTcst MOCIETHUN MakCUMym?
Ortser: 3; 7; 62°.

3apanme 16. /[Ba moxsipu3aTopa pacmoyioKEeHbl TaK, YTO YroJ MEXKAY UX IIOCKOCTIMHU
MPOMYCKaHUS PABEH 25°, Onpenenutb, BO CKOJBKO pPa3 YMEHBIIUTCA HMHTEHCUBHOCTH
€CTECTBEHHOI'O CBETa MpHU MPOXOXKACHUU: 1) uepe3 ofuH (MepBblid) Moisipu3aTop, 2) yepe3 oda
nosipuzatopa. Koaddunuent nmornomenusi ceeta B nosispusarope paseHn 0,08. Otser: 2,17;
2,88.
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3ananme 17. Yepnoe teno umeet temieparypy 3 kK. [Ipu oxnaxaeHuu Tena 1jvMHa BOJHBI,
MPUXOJAIIASACT HA MAKCUMYM M3JTy4aTelIbHON CIOCOOHOCTH, M3MeHMIach Ha 8§ MkM. Jlo kakoit
TeMmnepaTypbl oxsiaauiiock teno? Oreet: 323K.

3ananue 18. Y3kuil MyuoK MOHOXPOMATUYECKOTO PEHTT€HOBCKOIO M3JIy4E€HHMs MaJacT Ha
paccenBaromee BemecTso. [Ipy 5TOM JUIMHA BOIHBI H3JIY4eHHs, PACCEHHOro o yriaamu 60° 1
120°, ormigarores apyr ot apyra B 2 pasa. Cunrasi, 9TO paccesHie IPOMCXOINT HA CBOGOIHBIX
AEKTPOHAX, HANTH JUIMHY BOJHBI Najatomero uznydenus. Oreer: 1,2 nm.

3aganue 19. Kpacuas rpannna  dortoddpdexra sl HEKOTOPOro MeTayiia paBHa 275 HM.
Haiitu: 1) pabGoTy BbIXOAa SJEKTPOHA U3 OSTOTO MeETauia, 2) MaKCHMalbHYIO CKOPOCTb
3JIEKTPOHOB, BBIPHIBAEMBIX M3 3TOTO METaJlIa CBETOM C JJIMHOU BOJH 180 HM, 3) MakCUMaJIbHYIO
KMHETUYECKYIO SHEPTHUIO 3TUX ANEKTPOHOB. OTBeT: 4,523B; 9,1-105 M/c; 2,383B.

3aganme 20. DOnexktpoH oOnanaer kuHermdyecko osHeprueid 30 5B. Omnpenenutsb
NeOpOIiNIeBCKYIO UTMHY BOJIHBI DJIEKTPOHA. BO CKOJIBKO pa3 U3MEHUTCS 3Ta JUIMHA BOJHBI, €CIIH
KUHETHYecKas sHeprust ymenbmures Ha 20%? Otser: 2,2 100 Mm; 1,12,

3aganme 21. [Ipu 1BUKEHUU YaCTUIIBI BAOJIb OCH X CKOPOCTh €€ MOXKET OBITh OIpe/iesieHa ¢
TOYHOCThIO (ommOKoi) 1o 1 cm/c. HaliTu HeomnpeneneHHOCTh KOOPAMHATHI, €CIM YacTHUIEeH
apnsieTcs: 1) anekTpoH, 2) apodunka maccoii 0,1r. Otset: 0,01Mm; 107281,

3aganue 22. YacTtuia HaxoauTcsl B OECKOHEYHO INTyOOKOH OJHOMEpPHOU MOTEHIIHATIbHOM
uMesl MUHUMaJIbHYIO SHepruio. KakoBa BeposSTHOCTh OOHApY)KEHUS YacTUIbI B CPEIHEN TpeTH
ambl? Otset: 0,609.

3aganme 23. OnpenenuTh UIMHY BOJIHBI, COOTBETCTBYIOILYK) TPEThEH JIMHUU CEpUU
banbemepa: 1) B cniektpe uznmydenuu Bogopona, 2) B cnekrpe uznydenus uona renus. OTBeET:
434um, 109HM.

3anganue 24. Onpenenure MePHO/ MoJypaciaga ¥ HadalbHYI0 aKTHBHOCTh BUCMYTa ‘.

a3 Bi
€CJIM U3BECTHO, UTO BUCMYT Maccoi M = 1 r, BeiOpackiBaet 4,58- 10 S —uacrtun 3a 1 cekynay. Bo
CKOJIBKO pa3 U3MEHUTCS aKTUBHOCTH 3a MecsAn? OTBeT: 5 cyTokK; 64 pasa.

3ananue 25. Snpo Gepwuus-7 f-paarnoakTUBHO Mo cxeme K-3axBaTa. 3anucarh peakiuro.
Kakue yacTuip! npu 3ToM 00pazoBaIuCh?

3aganue 26. Bpruncauth B a.e.M. Maccy sjupa “c , y KOTOPOTO dHEprus CBSI3M Ha OAWH
HYKJIOH paBHO 6,04 M»3B. Otser: 10,0135 a.e.m.

3aganue 27. ConHeuHass NOCTOSHHas A 3eMJM (PHEPIHsl COJMHEUHOTO M3IY4YEHMS,
[a/Ial0LIEr0 B €IUHMIY BPEMEHU Ha €IUHMILY IUIOIIAM B MEPHEHIUKYISIPHOM HalpaBJICHUH)
paBHa 1370 Jhx/cm’. Onupasicb Ha 3Ty BEIMYMHY, HalWJUTE, CKOJIBKO IO MAacce BOJOpOJa




Kon Nuaukarop mOCTHKEHUS O1ieHOUHBIE CPEACTBA
I/IHI[I/IKaTopa KOMIICTCHIINN

BBITOPAET €KECEKYHIHO BHYTPH COJIHIIA, €CJIM HM3BECTHO, YTO MCTOYHUKOM SHEPIHU COJHIA
SBIISICTCS CHHTE3 YEThIpeX sJep BoJiopoJia ¢ oOpa3oBanueM siapa renus-4. Oreer: 630 miH.T/C.

OIIK-1.4 Pemaer Teopernueckue 3anadu 3apanme 1. Haiinure mis ra3000pa3HOro a30Ta TEMIIEpaTypy, MPH KOTOPOH CKOPOCTSIM
B o0OylacTh  TeIJIOTeXHUKH, | Mosekysl vy = 300 m/c m v, = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIC 3HAYCHHS (DYHKIIMH

TUPABJIMKH, pacnpenenenus Makcsea f(V). Otser:  _ MV, -V.)
TEIIOMAcCOOOMEHa, MCIOJIb3Ys 4k In( Vv, IV,)
(byH1aMEeHTaIbHBIC 3HAHUS 3aganue 2. lneanbHbIi JBYXaTOMHBIM Ta3 o0BEMOM 5 11 M JaBlEHUEM 10° Ta

M30XOPUYECKH HArpesy, B pe3yJbTaTe 4ero CpeliHss KUHETHUYECKas SHEPrusi €ro MOJIEKYJl
yBeanumiiach ot 0,0796 3B no 0,0923 5B. Ha ckonbko pu 3TOM U3MEHUTHCS JaBiieHue raza? B
JaJIbHENIIEM I'a3 H30TEPMUYECKU PACIIMPUIIN 10 Ha4allbHOTO JaBieHus. Onpeaenure o0beM rasa
B KoHIIe nponecca. Otet: yBenuuures Ha 0,16 Mlla; 5,8 7.

3aganue 3. Onpenenute K03)PUIMECHT TEIUIOMPOBOTHOCTH A a30Ta, €CiM K03 PHUIreHT
JUHAMHYECKON BSI3KOCTH 1) JJIsi HEro mpu Tex ke ycioBusix paBeH 10 mxklla-c. Otet: A=7,42
MB1/™M-K.

3aganue 4. 12 r a30Ta HaXOIATCS B 3aKPHITOM cocyie 00beMoM 2 11 ripu Temneparype 10°C.
[Tocne HarpeBanus JaBJICHUE B COCY/IE€ CTAJNIO PaBHO 104MM.pT.CT. Kaxkoe xonmnyecTBO Teria Obu10
cooOuieHo ra3y npu HarpeBanuu? Otser: 4,1- 10® k.

3aganue 5. Cmewmanu Boxy Maccoil Mi=5kr npu temneparype T1=280 K ¢ Bonoit Maccoii
m,=8kr npu Temmeparype T, =350 K. Haiitu: 1) temneparypy 0 cmecu; 2) usmenenue AS
SHTponuu, npoucxoasuiee npu cmemmBanuu. Otset: 323 K; 0,3 xJDx/K.

0) [lopsinok mpoBeaeHNUs MPOMEKYTOUHOM ATTeCTALMH, MOKA3aTeJIH U KPUTEPUH OLIEeHUBAHMA:

HpOMe)KYTO‘IHaH arrecranusa 110 AUCIHIIIIMHE ((q)I/I3I/IKa>) BKJIFOYACT TGOpeTI/I‘IGCKI/Ie BOHpOCI)I, IIO3BOJIAKOIITUE OLCHUTH ypOBCHI) YCBOGHI/H[
00Y4JaIOIIMMHUCS 3HAHUM, W MPAKTHYCCKHE 3aJaHus, BBIBIIAIONIAE CTENCHb C(HOPMHUPOBAHHOCTH YMEHHN W BIaJeHUH, nmpoBoauTcs B (opme 3auera (1
cemecTp) U B popMe rKk3ameHa (2 cemectp).

3aueT o0yyarolecs Moxy4aroT B pe3yJIbTaTe BHIMOIHEHHS BCEX BUAOB paboT, MPEAYCMOTPEHHBIX BO 2 CEMECTPE U3YUCHUS JaHHOW JUCIHUILTUHBL. B
CJydae HEBBITIOJTHEHHS, 3a4eT MPOBOJIUTCS B (hopMe COOSCEeTIOBAHUS 110 BOITPOCAM COTJIACHO ITEPEYHIO BOIIPOCOB K 3a4eTy.

Ilokazamenu u Kpumepuu oueHUBAHUA 3auema:

- Ha OIICHKY «3a4TE€HO0» OOYYAOIIUNCS JEMOHCTPHUPYET YPOBEHB, HE HIKE MTOPOTOBOTO, CHOPMHUPOBAHHOCTH KOMIIETCHIIUN: B X0OJI¢ KOHTPOJIBHBIX
MEPOTPHUATHIA MOTYT JOMYCKAThCSI OMUOKU, MOXKET TPOSBISATHCS OTCYTCTBUE OTACNBHBIX 3HAHWHN, YMEHH, HABBIKOB, O0YUYAIOIIHIICSI