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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TojTy Ha 3acefaHuu kapeapel Duzuku

[Iporokom ot 20 . Ne
3aB. kadenpoii .M. donrymux

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM roj1y Ha 3aceqanuu Kapeapol DU3UKU

[Iporokonm ot 20 1. Ne

3aB. xadenpoit I[.M.ﬁonrynn/m

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3acenanuu kadeapsl DOu3nku

IIporokom or 20 . Ne
3aB. kadenpoii AM. Joarymmn

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl DOHU3NKU

IIporokomor 20 . Ne
3aB. kadeapoii JAM. Jonrymux




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[TomydyeHue cTyIeHTaMU OCHOBOTIOJIATAIOITUX MPECTaBICHUH 0 PyHIaMEHTAIbHOM
CTPOCHUM MAaTEePUU U (HU3UIECKUX MPUHIIMIIAX, JISKAIUX B OCHOBE COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTHUHBI MUPa; OPMHUPOBAHUE Y CTYJCHTOB COBPEMEHHOTO
€CTECTBEHHO-HAyYHOTO MUPOBO33PCHHUS; pa3BUTHE HAYYHOTO MBIIICHUS U PACITUPECHHE
Hay4YHO-TEXHUYECKOTO KPYro3opa; OBJIaJeHHe OCHOBHBIMH (PU3MUYESCKHUMHU KaTETOPUSIMH,
MOHATUAMH U (PyHIAMEHTaIbHBIMU (U3UYECKUMHU 3aKOHAMH; TIOJIYYCHHE MPECTAaBICHUH O
(dhyHIaMEHTATBHBIX KOHILETIIIMAX COBPEMEHHOTO €CTECTBO3HAHUS KaK pe3yJibTara
HMCTOPHYECKOTO MPOIECcca; OBIAJICHHE MPUEMaMH U METOJIaMH PEIICHUsI KOHKPETHBIX 3a]1a4
W3 pa3IMYHbIX 00siacTel (PU3UKK, YMEHUS BBIJICIUTh KOHKPETHOE (PU3UUECKOE CO/ICpKAHUE B
MPUKIIATHBIX 3a/1a4ax Oyaymieit npodeccHoHanbHON AeATEIbHOCTH; (OPMUPOBAHNE
HaBBIKOB MPOBEJEHUS (PHU3NUECKOTO IKCIIEPUMEHTA, ITO3BOJISIOIINX UM BIIOCIICICTBUHI
OBJIAJIETh KOMIUIEKCOM KomneTeHIui, npeaycMoTpeHHbix @I'OC BO no HanpaBieHUIo
noarotoBku 08.03.01 «CTpouTEILCTBOY.

2 MecTo AUCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucnunnuna @u3nka BXOIUT B 00513aTEIbHYIO YacTh YIEOHOTO IJIaHa
00pa3oBaTeNTbHON MPOTPAMMBI.

Jis n3y4eHus JUCUUIUTMHBI HEOOXOIMMBI 3HAHUS (YMEHUS, BIIAICHUS),
c(hOpMUPOBAHHBIE B pE3yJIbTaTE U3YUEHUS AUCIUILTHH/ MPAKTUK:

Huctunnuna «Pu3rka» 6a3upyeTcs Ha eCTECTBEHHOHAYUHBIX JUCIUILTHHAX:
MaTeMaTHka, pu3uka, XuMus B 00bEMe CpeHeH MIKOIbI.

3uanus (yMEHUs, BJIaJICHNUs ), IOTYYCHHbIE IPU U3yYEHUU JaHHOM IUCIUTUINHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCIUIUTMH/TIPAKTUK:

ConpoTuBieHrne MaTepuaIoB

CrpourenbHas pusuka

CrpouTtenbHas MEXaHUKA

WHxeHepHbIe CCTEMBI U 000pYAOBaHHE 3/IaHHH

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOLYJIsS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbrare ocBoeHUS AUCUUIUIMHBL (MOAYs) «Du3uka» o0yyaronuiics: 10KeH
o0yaiaTh CIEeIYIOMUMU KOMIETEHIUSIMHU:

KO,Z[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHUA KOMIICTCHIINN

OIIK-1 Cnocoben pemath 3a1a4u TPoPecCHOHATLHOMN ACSITEIHPHOCTA HA OCHOBE
HCIIOJIB30BAHHA TCOPETUICCKUX U MMPAKTUYCCKUX OCHOB €CTECTBCHHBIX M TEXHUYCCKUX HAYK,
a TaK)Ke€ MaTEMaTUYECKOTO arapara

OIIK-1.1 Omnpenensier XapakKTepUCTUKN (HU3HMUECKOTO M XUMHUYECKOT0 Tpoliecca
(SIBJIEHUS), XapaKTEPHOTO 75l 00BEKTOB MPOPECCHOHATHHON
JIEATENIbHOCTH, HA OCHOBE TEOPETUYECKUX U DKCIIEPUMEHTAIBHBIX
HCCIICIOBaHU M

OIIK-1.2 Hcnonb3yeT TeOpeTHUECKUE OCHOBBI TEXHUYECKUX HAYK IS
NPUMEHEHHS MHHOBAI[MOHHBIX TEXHOJIOTHI HA PEalIbHBIX CTPOUTEIBHBIX
00BEKTOB

OIIK-1.3 Pemraer nnxkeHepHbIE 3a1a4K C MOMOIIBIO MATEMATUYECKOTO armapara
BEKTOPHOH anreOphl, aHATUTHIECKON T€OMETPUH U MATEMAaTHIECKOTO
aHaian3a

OIIK-1.4 Pemaer Teopernueckue 3aaaun B 00JIaCTH TEIJIOTEXHUKH, TUIPABIUKH,
TEIIOMAaCcCOOOMEHA, UCTIOJB3YS (yHIaMEHTAIbHBIC 3HAHMS




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €IUHUI] 252 akaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 159,8 akan. yacos:
— aynutopHas — 154 akaj. 4yacos;
— BHeayauTopHas — 5,8 akaJl. 4acoB;

— caMmocTosITeNbHasl paboTa — 56,5 akaj. 4acos;

— B (popMe npakTuieckoil moarotoBku — 0 akaj. vac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

d)opMa aTTCCTalluH - DK3aMCH, 3a4CT

AynutopHast 5 o
KOHTakTHas paboTa = z dopma TeKylero
o =
5 B aKaJ. yacax 3) Bu KOHTPOJIS
Pasnen/ Tema 3 (B axan ) En A . P Kon
g 3 © | camocrosTenbHON |  ycreBaeMOCTH U
JTUCLUTUTAHBI 3 g « . | xommerenuuu
O g £ paboThI MIPOMEKYTOUHOM
Tlek mal. | mpakr. 'S aTTeCTalnuu
3aH. 3aH. | O &
1. ®u3nueckre OCHOBBI
MEXaHHUKH
MIOJTOTOBKA K
MIPaKTHYECKOMY
3aHATHIO;
BBINOJIHEHHE
MPaKTHYECKUX
pador (M/13); MpoBEpKa OIlK-1.1,
1.1 Kunematuka
CaMOCTOSITENIFHOE | WHIAWBUIYAIbHBIX OIIK-1.2,
MOCTYMATEIbHOTO U 2 2 0,8
BpAILIATEJILHOTO JIBUKCHUS H3yICHHC 3anat, OlIK-1.3,
P yaeOHOI 1 cemunap Ne 1; OIIK-1.4
Hay4YHOM
JUTEPATYpPHI B
TOM 4HCTIe
3JIEKTPOHHBIX
pecypcoB.
MIOJrOTOBKA K
nabopaTopHOMY,
1 CEeMUHApCKOMY U
MPaKTUYECKOMY
3aHATHIO;
MpoBepKa
BRITIOJHCHHC MHIUBHIYaTbHBIX
1.2 Tunamixa MIPAKTHYECKUX s Zq. OIlK-1.1,
' pa6ot (U]13); A OIIK-1.2,
MOCTYMAaTEIbHOTO U 2 4 2 0,5 3aIUTa
BpaLaTEIbHOIO IBUKCHUS CAMOCTOATEILHOE 11ab0paTOPHBIX OMK-1.3,
P H3y4EHHE parop OIIK-1.4
CGHOM 11 pabot Ne 4;
1 N cemuHap Ne 2;
Hay4HOH
JUTEPaTyphl B
TOM 4HCTIe
3JIEKTPOHHBIX
pecypcoB.
MOJITOTOBKA K MpOBEpKa OIlK-1.1,
1.3 3aKoHBI COXpaHEHUs B 4 6 2 1 1a00paTOpHOMY, | HHIMBUIYalbHBIX OIIK-1.2,
MEXaHHKe CEMHHApPCKOMY H 3a1a4; OIIK-1.3,
MIPaKTUYECKOMY 3ammra OIIK-1.4




3aHATHIO;

BBITIOJTHEHNE
MPAKTHIECKUX
pabor (MA3);
CaMOCTOSTENbHOE .
nabopaTopHOi
H3y4YCHUE
. pabotsr Ne 1;
yueOHO U
. cemuHap Ne 3;
Hay4IHOH
JUTEPaTypHI B
TOM YHCIIe
ANIEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPAKTHIECKOMY
3aHSATHUIO;
poBepKa
BRITIOJIHCITHE MHIUBHIYaIbHBIX
MPAKTHYECKUX 3a/:[Zq' OIlK-1.1,
1.4 Mexanudeckue padot (M13); ’ OIIK-1.2,
2 4 0,8 3almTa
KO0JIeOaHUS U BOJIHBI CaMOCTOSITEIILHOE OIIK-1.3,
J1a00PaTOPHBIX
H3yUCHHE OIlK-1.4
N pabor Ne 5, 7;
yueOHOM U
N cemuHap Ne 4;
Hay4YHO
JUTEPaTyphl B
TOM YHCJIIe
3JIEKTPOHHBIX
pecypcoB.
MOJATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
PAKTHIECKOMY
MpoBEpKa
3aHSTHIO;
WHANBUAYAJIbHBIX
BBITIOJTHEHHE samat:
MPAKTHIECKUX oTaer ’0 OIIK-1.1,
1.5 PensaruBuctckas padot (MA3); OIlK-1.2,
2 2,1 BBINIOJIHEHU U
MeXaHHUKa CaMOCTOSITEIIBHOE BHDTVAIBHOM OIIK-1.3,
U3y4YECHHE pTy OIIK-1.4
GHOM 1 11a00paTOPHBIX
y:a Hoi pabotsr Ne 1;
i cemunap Ne 5;
JIUTEPaTypHI B
TOM YHCIIe
3JIEKTPOHHBIX
pecypcos.
HWroro no pazaeny 12 14 52
2. Cratuctudeckast GU3HMKa U
TEPMOANHAMHKA
MOATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO; MpoBEpKa
BBINIOJIHEHHE MHIUBHUIYaTbHBIX OIK-1.1
MPAKTHYECKUX 3aJ1ad, OIK 1'2'
2.1 Crarucruueckas Gpusuka 2 4 2 pa6ot (M3); 3ammra OIK 1'3'
CaMOCTOSITEIIbHOE nabopaTopHoOi OIIK 1' 4'
H3yuYCHHE paboter Ne 11; '
yueOHOI U cemuHap Ne 6;
Hay4HOU
JIUTEPaTyphI B
TOM YHCJIe

SJICKTPOHHBIX




Pecypcos.

2.2 TepMonuHaMuKa

MOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MPAKTHIECKOMY
3aHSTHIO;
BBITIOJTHEHHE
MPAKTHIECKUX
padot (MA3);
CaMOCTOSITENBEHOE
n3y4eHUE
yueOHOH U
Hay4YHOU
JUTEPaATyphI B
TOM YHCIIe
AIIEKTPOHHBIX
pecypcos.

pOBEpKa
WHUBUYaJTbHBIX
3ajau;
3aImTa
nabopaTopHO’
paboter Ne 14;
cemunap Ne 7;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

Hroro no pazneny

3. DNeKTpUYECTBO U MarHETU3M

3.1 DnexTpocTaTudeckoe
I10JI€ B BAKYyM€ U B
BEIIIECTBE

MOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
HPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
MPAKTHIECKUX
padot (M3);
CaMOCTOSITENBEHOE
U3y4YCHHE
yueOHOi u
HaY4YHOU
JATEPaTypHI B
TOM YHCIIe
JNIEKTPOHHBIX

pecypcoB.

MpoBEpKa
WHIUBUAAYATbHBIX
3ajad;
3aIIuTa
n1abopaToOpHOM
pabotsr Ne 21;
cemunap Ne §;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

3.2 ITocTosTHHBIH
IIEKTPUIECKUIN TOK

MOATOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
MPAKTHIECKOMY
3aHSTHIO;
BBITIOJTHCHHUE
MPAKTHIECKUX
pabot (M13);
CaMOCTOSTENEHOE
n3y4YeHUe
yaeOHOU 1
Hay4HOU
JIUTEPATyPHI B
TOM YHCIIe
AIEKTPOHHBIX

pecypcoB.

IpOBEpKa
HMHIUBUIYaIbHBIX
3ajau;
3aiuTa
nabopaTopHOH
paboTsl Ne 24;
cemunap Ne 9;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

3.3 MarauTocTaTHIeCcKoe
0JIe B BaKyyMe U B
BEILICCTBE

MO/rOTOBKA K
CEMHUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO;
BBIIIOJIHEHHE
NPAKTHYCCKHX
padot (MA3);
CaMOCTOSITEIIBHOE
H3y4YeHUE
yueOHO U

MpoOBEpKa
MHIUBHIYaTbHBIX
3aad;
cemunap Ne 10;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4




Hay4YHOU
JIUTEPATYPHI B

TOM 4HCIIe
JIIEKTPOHHBIX
pecypcos.
MOATOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPAKTHIECKOMY
3aHATHIO;
BBITIOJTHEHHE fposepia
31 sﬂ?gsﬁpoMaFHHTHaﬂ —— HH;[H]ZT[HZ?ILHHX OIIK-1.1,
DNeKTpOMarHUTHBIC 6 6 1 2 cai)ﬁ)i(;t);(nﬂegzl){;oe 3aIUTa 8%&:15'
kosiebanus. [lepemeHHbIH MBVICHIE 11a00paTOPHBIX OHK-l. 4’
JIEKTPUYECKHUN TOK yren pabot Ne 27, 28; '
yueOHOi u .
N cemuHap Ne 11;
Hay4HOMH
JIUTEpaTyphl B
TOM UHCIIe
AIIEKTPOHHBIX
pecypcos.
Hroro no pazneny 18 14 6 5
Hrtoro 3a cemecTp 36 36 18 14,2 9K3aMeH
4. Onrtuka
MOATOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
PAaKTUIECKOMY
3aHATHUIO;
poBepKa
BRITIOJIHCHHE WHIUBUAAYaTbHBIX
4.1 BonHoBas onTuka HI; %I:)TTH(IIIZEEI;X 3a/1ad; 83&:1;’
(unTepgepenuus, 8 4 4 10 CaE/IOCTOSITeJILI;O& sanuira OHK-l'S’
JudpaKiys, MOISpU3aLus) MBVICHIE 11a00PaTOPHBIX OHK-l' 4’
yren pabot Ne 32, 34, 35; :
yueOHOi u )
o cemuHap Ne 12;
Hay4HOH
JIUTEpPaTyphl B
TOM YHCIIe
JNEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPAKTHIECKOMY
3aHATHIO;
IPOBEpKa
BRITOJIHCHHE MHIUBHIYaTbHBIX
MPaKTHYECKUX sazLZq' OIIK-1.1,
4.2 KBaHTOBas ONITHKA 6 3 2 10 pador (M]13); 3ammra OIK-1.2,
CaMOCTOSITENTEHOE naGopaTopHoii OIIK-1.3,
mgggggz paboter Ne 36; OTIK-1.4
i N cemuHap Ne 12;
HaYYHOH
JUTEPaTypHI B
TOM YHCIIe
JIIEKTPOHHBIX
pecypcos.
HWroro no pazaeny 14 7 6 20
5. ®usnka aToma
MOJrOTOBKA K IIPOBEPKa OIIK-1.1,
3.1 ®usnka atoma 6 3 4 8 1a00paTOpPHOMY, | MHIMBUAYAIBHBIX OIIK-1.2,




CEMUHAPCKOMY U

MPAKTHICCKOMY
3aHSTHIO;
BBIIIOJTHEHNE
MPAKTHIECKUX sanat:
padot (MA3); sa HI/IT,a
CaMOCTOSITEILHOE na6op§IT0prlx OIIK-1.3,
HU3y4YECHHE OIIK-1.4
engOﬁ u pabot Ne 41, 42;
¥t . cemunap Ne 13;
Hay4IHOH
JIUTEPaTypHI B
TOM YHCIIe
IIEKTPOHHBIX
pecypcos.
Hroro no pazneny 6 3 4 8
6. du3KKa TBEPJOro Tema.
DJIeMeHTHI KBaHTOBOH (DM3HKH
MOATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY;
BBITIOJTHCHHUE
poBepKa
MPAKTHICCKIX WHUBUAYaIbHBIX
pabot (MI13): Y OIK-1.1,
6.1 ®usuka TBEpOro TENA. 3a/1ad;
y CaMOCTOSITEJILHOE OIIK-1.2,
DJeMeHTHI KBAaHTOBOH 2 6 3 2 4 3almTa
(duzukn H3yHeHme nabopaTopHO OIIK-1.3,
yueOHOil u OIIK-1.4
o pabotsl Ne 44;
Hay4YHOMI .
cemunap Ne 14;
JIUTEPATypHI B
TOM YHCJIIe
JNIEKTPOHHBIX
pecypcoB.
Hroro no pazaeny 6 3 2 4
7. ®u3uKa sapa U JIEMEHTapHbIX
JACTHI]
MOJATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
PAKTHIECKOMY
3aHSTHIO;
MpOBEpKa
BBITOHCHHC WHAUWBUAYAJIbHBIX
MPaKTUIECKUX s Zq' OIIK-1.1,
7.1 dusnxa sapa u pa6ot (M]13); Aas OITK-1.2,
2 6 3 4 10,3 3aI[UTa
3JIEMEHTAPHBIX YaCTHII CaMOCTOSITENIEHOE . OIIK-1.3,
U3yueHHe nabopatoproit OIIK-1.4
GHOM 11 paboter Ne 51, 53 '
i N cemunap Ne 15;
Hay4IHOH
JIUTEPaTypHI B
TOM YHCIIe
3JIEKTPOHHBIX
pecypcos.
HWroro no pazaeny 6 3 4 10,3
HWroro 3a cemectp 32 16 16 42,3 3auér
Hroro no aucuuruinae 68 52 34 56,5 9K3aMEH, 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanu3anuu pa3aIMuHBIX BUIOB yueOHOM paboThl Hanbonee 3 PeKTHBHbIE
pe3yabTaThl OCBOSHHS TUCIUILIMHBI «DU3KKay NAl0T TpaJAUIMOHHBIE 00pa30oBaTeIbHbIE
TEXHOJIOTHH, TEXHOJIOTHH MPOOIEMHOT0 00Y4eHUs, HHTEPAKTUBHBIE TEXHOJIOTHH,
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTebHBIC TEXHOJIOTHH.

1. ®opMmbl yueOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmannoHHas JIeKIusi— MOocie10BaTeIbHOE H3JI0KEHUE MaTepralia B
JUCUUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE PEUMYIIIECTBEHHO BepOAIbHBIMU CPEACTBAMHU
(MOHOJIOT TIpenoiaBaTelis).

Cemunap — 6ecea mpernoiaBaTens 1 CTyJCHTOB, 00CYKICHHE 3apaHee
MOJITOTOBJICHHBIX COOOIIEHUH 10 Ka)KJIOMY BOTIPOCY IIJIaHa 3aHATHS C €IUHBIM JIJISl BCEX
MepeyHeM PeKOMEHIYeMOM 0053aTeIbHON U IOTIOTHUTEILHOU JTUTEPATYPHI.

[IpakTHyeckoe 3aHsTHE, TOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHU M HABBIKOB
0 MIPEUIOKEHHOMY aITOPUTMY.

JlaboparopHas paboTa — opranuzanus yueOHoi paboThl C pealbHbBIMU
MaTepUaIbHBIMU U UHGOPMAITMOHHBIMU 00BbEKTaMHU, SKCIIEPUMEHTaIbHas paboTa C
aHAJIOTOBBIMH MOJIETISIMU PEATTbHBIX OOBEKTOB.

2. ®opMbl yUeOHBIX 3aHATUH C UCIIOJIIB30BAHUEM TEXHOJIOTHI MPOOIEMHOTO
o0OyueHus:

[TpoGiieMHas TeKIUs — U3NI0KEHUE MaTepuaa, Ipeanosaramiiee NoCTaHOBKY
MPOOJIEMHBIX U AUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHUE PA3IMYHBIX HAYYHBIX ITOJXO0/IOB,
aBTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3IMYHBIMUA MOJICTISIMU HHTEPIIPETALIUU
M3Yy4aeMOoro MaTepuana.

[TpakTryeckoe 3aHsATHE B POpPME MIPAKTUKYMa — OpraHu3aius yueOHoi padoTsl,
HanpaBJIeHHas Ha pelIeHne KOMITJIEKCHON yueOHO-TI03HaBaTeIbHOM 3a1auu, TpeOyromiei ot
CTy/IeHTa IPUMEHEHHs KaK HayYHO-TEOPETUYECKUX 3HAHUM, TaK U MPAKTUUYECKUX HABBIKOB.

3. ®opMBbl yueOHBIX 3aHATHH € UCTIOIB30BAaHUEM CIIELUATU3UPOBAHHBIX
MHTEPAKTHUBHBIX TEXHOJIOTHA:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—IPOBOKALUS (M3JI0’)KEHHE MaTepHalia ¢ 3apaHee
3a-TUITAHUPOBAHHBIMU OIIMOKaMH), JeKIHsI-0ecea, TeKIHsI-TUCKYCCHSL.

CemuHap-nucKkyccust — KOJJIEKTUBHOE 00CYKJIEHHE KaKOTro-IM00 CIIOPHOTO BOMpPOCa,
po0JIeMBbl, BBISIBIIEHHE MHEHUH B rpymiie (MEeXIpyHIoBOi quanor, TUCKyccust Kak Crop-
JTAaJsIor).

4. ®opMbl yUeOHBIX 3aHATUH ¢ UCTIOIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIL:

Jlexusi-BU3yau3aus — U3JI0KEHUE COJIep>KaHMsI COPOBOXKIAETCS Pe3eHTalen
(emMoHcTpanuel yueOHbIX MaTepHajoB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WIIIOCTPATUBHBIX, IpauIecKux, ayIuo- U BUJEOMATEPHAIIOB).

[TpakTuyeckoe 3aHsATHE B POpPME MPE3EHTALIMH — MIPEJICTABICHHE PE3yIbTaTOB
MIPOEKTHOM HIIM MCCIIEI0BATENIbCKOM IEITETbHOCTH € UCTIOIb30BaHUEM
CMELUATU3UPOBAHHBIX MPOIPAMMHBIX CPE/I.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[IpencraBieHo B mpuioxeHuu 1.

7 OueHoYHbIe CPeCTBA JJIS IPOBeIeHHsI IPOMEKYTOYHOM aTTeCTAIMHU
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITUHBI
a) OcHoBHas JIUTEpaTypa:



1. CaBenbes, 1. B. Kypc ¢usuku : yuebHoe nmocobue ais By30B : B 3 Tomax / 1. B.
CagenbeB. — 8-¢ m3., ctep. — Cankr-IlerepOypr : Jlanb, [0. T.]. — Tom 1 : MexaHuka.
Monexymsipras ¢usuka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-9. — TexkcrT :
ANEeKTpOHHBIH // JIaHb : aekTpoHHO-OuOHoTeuHas cuctema. — URL:
https://reader.lanbook.com/book/152453 (nara oOpamenusi:14.04.2025). — Pexwum pocryna:
JUIsl aBTOPHU3. 110JIb30BATEIEH.

2. Casenbes, U. B. Kypc o6mieii pusuku : yaebHoe mocobue : B 3 Tomax / . B.
CagenbeB. — 15-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, [6.1.]. — Tom 2 :
DnexTpuuecTBO U Maraetu3M. Bomasl. Ontuka — 2019. — 500 ¢. — ISBN 978-5-8114-
3989-8. — Tekct : anexTpoHHbIi // JIaHb : AIeKTpoHHO-OnOIMoTeyHast cuctema. — URL:
https://reader.lanbook.com/book/113945 (nara oOpamienus: 14.04.2025). — Pexxum nocryna:
JUIsl aBTOPHU3. M0JIb30BATEIEH.

3. CaBennes, U. B. Kypc ¢usuku : yuebroe nocodue : B 3 romax / U. B. CaBenbeB. —
7-e u3n., crep. — Cankr-IlerepOypr : Jlanp, [6. r.]. — Tom 3 : KBantoBas ontruka. ATOMHas
¢uznka. duznka TBepA0rO Tena. PU3nMKa aTOMHOTO sI/Ipa U dJeMeHTapHbIxX yactuil — 2019.
— 308 c. — ISBN 978-5-8114-4254-6. — TekcT : a51eKTpoHHBIH // JIaHb : 3IeKTPOHHO-
oubnmmoreunas cucrema. — URL: https://reader.lanbook.com/book/117716 (nmata
obpamenust: 14.04.2025). — Pexum noctyna: i aBTOPHU3. TOJIB30BATEIICH.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. Aemumuenxo, B. N. ®usuka : yuebnuk / B.1. demunuenko, U.B. Jlemuauenko. —
6-¢ u3 ., mepepad. u gon. — Mocksa : UHOPA-M, 2020. — 581 c. + Jlomn. MmaTtepuabl
[2nexkTpoHHsIil pecypc]. — (Bricuiee o6pasosanue: bakanaBpuar). - ISBN 978-5-16-010079
-1. - Tekcr : anekTponnsIit. - URL: https://znanium.ru/read?id=372962 (mara oOpaieHus:
29.04.2024). — PexxuM IOCTYMIA: 1O TOAIHUCKE.

2. ®usuka B Tabaunax u popmynax : yaueoHoe nocodue / T. U. Tpodumosna. - 3-e
u3 ., uchp. - M. : Academia, 2006. - 447 c. : ui., cxembl, Ta0I. - (Boiciiee mpod.
oOpazoBanue). - TEKCT : HEMOCPEICTBEHHBIH.

B) MeToauuyecKue yKazaHus:

1. Mexanuka. MonekynspHas pu3nka U TepMOJUHAMUKA : TAOOPAaTOPHBII
npaktukyM / E. H. Acranos, 3. H. botuesa, JI. C. [lomkenkoa u ap. ; MI'TY. -
Maruutoropck : MI'TY, 2016. - 1 anektpos. ont. nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20687 . - TekcT : 371€KTPOHHBIH.

2. llenu MOCTOSIHHOTO TOKA: MPAKTUKYM I10 (pHU3HKE : yueOHoe nocobue [171st By30B] /
M. B. Beuepkun, O. B. Kpusko ; Marauroropckuii roc. Texauueckuid yu-T um. I'. W.
Hocoga. - Marautoropck : MI'TY um. I'. W1. Hocosa, 2022. - 1 CD-ROM. - 3armn. ¢ tuty.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3193 . - ISBN 978-5
-9967-2300-3. - TekcT : 2NEKTPOHHBIA.

3. CaBuenko lO. U. ITepemenHslii TOK : 1abopaTtopHblid npaktukym / FO. U.
Casuenko, O. H. BoctpoknyroBa, H. 1. Mumenesa ; 1O. 1. CaBuenko, O. H.
Boctpoknyrosa, H. U.MumeneBa ; MI'TY. - Marautoropck : MI'TV, 2018. - 1 asekTpoH.
onr. muck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081 . - ISBN 978-5-9967-1151-2. -
TekeT : ANEeKTPOHHBIN.

4. ®usnka TBEpAOro Tea, aTOMa U aTOMHOTO sijipa : yueOHoe mocodue [11st By30B] /
C. A. byraxkos, /I. M. Jonrymun, M. A. JIucosckasi, B. B. MaBpuHckuii ; MarHuToropckui
roc. Texuudyeckuit yH-T um. I'. . HocoBa. - Marautoropck : MI'TY um. I'. K. Hocosa, 2019.
- 1 CD-ROM. - 3arun. ¢ tutyi. 3kpana. - Conepxk.: Jlaboparopasie padotsl. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393 . - ISBN 978-5-9967-1531-2. -
TeKCT : 2JIEeKTPOHHBIMN.

5. Koukwun 1O. I1. Coopuuk 3amau no pusuke : npaktukym / FO. I1. Koukun, U. 1O.



https://reader.lanbook.com/book/152453
https://reader.lanbook.com/book/113945
https://reader.lanbook.com/book/117716
https://znanium.ru/read?id=372962
https://host.megaprolib.net/MP0109/Download/MObject/20687
https://host.megaprolib.net/MP0109/Download/MObject/3193
https://host.megaprolib.net/MP0109/Download/MObject/2081
https://host.megaprolib.net/MP0109/Download/MObject/2393

borauesa ; MI'TY. - Maruutoropck : MI'TV, 2018. - 1 anektpos. ont. nuck (CD-ROM). -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/2122 . - ISBN 978-5-9967-
1162-8. - TekcT : 3MEeKTPOHHBIH.

r) [Iporpammuoe odecneyenne u UHTepHer-pecypcebi:

IIporpammHoe obecnevyenune

HaumenoBanue o
o Ne norosopa Cpoxk nieficTBuUS TULIEH3UH
Bbpaysep Yandex ;?860111{0 pactipoctpatieMoe 0eccpovHO
7Zip CBOOOJIHO pacmpoCTpaHsieMoe 6eccpouHo
Adobe Design
Premium CS 5.5 |K-615-11 ot 12.12.2011 0eccpouHO
Academic Edition

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3bl JaAaHHBbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBLIC CUCTEMbI

HasBanue kypca Ccpuika
?JEKTPOHHHG pecypeet Oubmorexn MITY um. https://host.megaprolib.net/MP0109/Web
denepaibHOE TOCYIAPCTBEHHOE OIOIKETHOE
yupexaenue «DenepanbHbIil HHCTUTYT URL: http://www1.fips.ru/

HpOMLIIJ.IJ'IGHHOfI COOCTBEHHOCTH

HaumonansHas nHGpoOpManoHHO-aHATUTHYECKAs URL:

cuctreMa — POCCHHCKHMM HHIEKC Hay4YHOIr'O . . .
A ¥ https://elibrary.ru/project_risc.asp
[IUTUPOBAHUS
DiekTpoHHAasA 0a3a MepruoaudYeCcKuX u3nanuii East . .
Viewp proa A https://dlib.eastview.com/

9 MaTtepuajJbHO-TEXHHUYECKOE o0ecreyeHne TUCUUIINHBI (MOILYJIs1)

MaTepI/IaJ'[BHO-TCXHI/IqGCKOG obecreyeHme JUCIHHUIIIIMHBI BKIIIOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/2122
https://host.megaprolib.net/MP0109/Web
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

JlexuvoHHas ayaAUTOpUS BKIKOYACT:
MynbTUMEINIHBIE CPEICTBA XPAHEHHUS, TIEPelaui | MPEICTaBICHUS HH)OPMAIIHH.

Jlaboparopus «MexaHUKU, MOJIEKYJIAPHONU (PU3MKU U TEPMOIUHAMUKNY BKITIOYAET:

1. bannmucTuyeckne MasiTHUKH.

2. Mastauk O6epoeka.

3. ®u3n4ecKuil MasiTHUK.

4. Tocka I'anpTOHA.

5. JlaGopaTopHasi yCTaHOBKA JJIsl UCCIIEIOBAHUS paclpeiesIeHUs] TEPMOAJIECKTPOHOB IO
MOJIYJIIO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa JJIsl ONIpeieNieHus TloKa3aTesiel aanadaThl Y METOIOM
Knemana u /lezopma.

7. JlaGopaTopHasi ycTaHOBKA JJIsi TPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHH B
npouecce nuddy3un razoB Ha MOJIETH MEPEMEIIUBAHMS IAPOB.

8.JIaGopaTopHasi ycTaHOBKA JJIsi IPOBEPKU 3aKOHOB BO3PACTaHUS SHTPOIUU B
MpolLecce TerI000MeHa.

9.YcTanoBka nabopaTtopHas sl ©3y4eHHUs 3aBUCUMOCTH CKOPOCTH 3BYKa OT
temneparypst "MP-C3-M"

10. YcranoBka 1abopaTopHasi AJis UCCIEOBaHMs TEIJIOEMKOCTH TBepaoro tena "Md
-TET-M".

11. YcranoBka tabopaTopHasi AJisl ONpeAesieHUs] YHUBEPCAIbHOM ra30Boit
noctostHHOM "M®-OI'TI-M".

12.Ctrena mnabopaTOpHBIN Ta30BbIC MPOIECCHI.

13. MepuTenbHbIil HHCTPYMEHT.

JlaGopatopus «DIeKTpUYECTBA U ONTUKI BKIIIOYAET:

1. JJaGoparopHas ycTaHOBKa JUIsl HCCIIEAOBAHUS 3JEKTPOCTATHUECKOTO MOJIS €
IIOMOILBIO OJIMHAPHOTO 30HA.

2. YcTraHoBKa JUIs IIYHTUPOBAHUS MUJUIMAMIIEPMETPA.

3. YcranoBka gabopaTopHas s ONpeieeHUsI HHAYKTUBHOCTH COJICHOUAA U
MarHUTHOM MPOHULIAEMOCTH.

4. YcraHoBKa 1abopaTopHast Ul U3y4eHHsI pe30HaHCa HaNPsHKEHUH U OnpeieIeHus
UHyKTUBHOCTHU

5. JJaboparopHast ycTaHOBKa JUIsl U3Y4€HUS JUTMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK
TU(PPAaKIUOHHON PELIETKH.

6. JJaboparopHas ycTaHOBKa JUIsl OTpeieTIeHNs pauyca KpUBU3HBI JIMH3BI U JUTUHBI
CBETOBOH BOJIHBI C IOMOLIBIO Kouel HproToHa.

7. JJabopaTopHast ycTaHOBKa JUIsl OTIPE/IETICHUs] KOHLIEHTPAIlK PAacCTBOPOB caxapa U
IIOCTOSIHHOW BPAILEHUS.

8. MepuTenbHbII HHCTPYMEHT.

JlaGopaTtopust «AToma, TBEPIOTO TeNa, S/IPay» BKIIOUYALT:

1. JlTabopaTopHas ycTaHOBKA JIJIsl U3y4eHHs BHENTHETro (poTodddexTa.

2. YcTaHOBKa /711 U3y4EHUs CIIEKTpa aToMa BOAOPO/Ia U ONPEIeIeHUs TOCTOSIHHOM
PunGepra.

3. YcranoBka nabopatopHas JUisl OIpeeIeHHs MOTeHIInaaa Bo30yXIeH s rasa.

4. YcraHOoBKa AJ1s OTIpeAeNICHUs AJTUHBI TpoOera 4acTull B BO3IyXe€.

5. MepuTtenbHbI HHCTPYMEHT.

Aynuropuu [uid rpyNIoBbIX U UHAUBUAYAJIBHBIX KOHCYJIbTALMM, TEKYIErO0 KOHTPOISL
U IIPOMEKYTOUYHOM aTTECTAL[UU BKIIIOYAIOT: UHTEPAKTUBHAS IOCKA, IIPOEKTOP;
MynbTUMEAUNHBINA IPOEKTOP,dKPAH.



Aynuropus 11l CaMOCTOSITEIBHOM PabOTHI ¢ BBIXO0M B IHTEpHET U € I0CTYIIOM B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPE/ly YHUBEPCUTETA.
KOMITBIOTEPHBIC KJIACChl; YNTAJIbHBIC 3a1bl OnOmoTeku [lepconanbHbie
KOMITBIOTEPBI C € BBIXOJIOM B MIHTEPHET U € IOCTYIIOM B 3JICKTPOHHYIO
[Tomemenue st XpaHeHUs ¥ MPOPHUIAKTUIECKOTO 00CTYKUBaHUS y4eOHOTO
000pyI0BaHUS BKIIOYAIOT: CTEIUIAXH, CeU(bI U1 XpaHeHus: yueOHOro 000py10BaHuUSsI.
WHCTpyMEHTBI [Tl pEMOHTa 000PYIOBaHUSL.



IIpunoxenne 1
Y4eOHO-MeTOANYECKOE O0ecTeyeHHe CAMOCTOSITeIbHOI PadoThl 00y4aroIMXCsi

[To qucumtumne «®u3nkay MpeaycMOTpeHa ayIMTOpHAs ¥ BHEAYAUTOPHAS] CAaMOCTOSITEIIbHAS
paboTa 00y4aroUXC.

Ay,Z[I/ITOpHaH CaMOCTOsATCIIbHaA pa60Ta CTYACHTOB IpEAIoIaracT pei€eHNEC KOHTPOJIBHBIX 3aJa4d
Ha NPAKTHYCCKUX 3aHATHAX.

Ilpumepnuie ayoumopnuvie konmpoavhuie pavomul (AKP):
1 cemecTp

Koutpoabnas padora Ne 1 «@u3nveckue 0CHOBbI MEXaHUKI))

3ananue 1. Pagnyc-BeKTOp 4acTUIIBI OIPEAENIAETCS BEIDAKCHUEM F =3t +4t2j +7k , e 1, J,K -
eauHUYHbIe BekTopa oceit X, Y, Z. Boruncnuts: 1) myTh S, mpoiiaeHnslil yactuiei 3a nepssie 10c,

2) monyIb niepeMereHus Ar 3a Toxxe Bpems, 3) yckopenue yactuibl. OtBer: S=500M, Ar=500M,
a=10 m/c%.

3aganue 2. Koneco BpaiaeTcss BOKpYT HEMOJABIKHOM OCH TakK, UTO YTOJI TIOBOPOTA 3aBUCHUT OT
BPEMCHH I10 3aKOHY ¢=10+20-t—2-t*. Haiitu: 1) cpefiHee 3Ha4eHHE YIIIOBOH CKOPOCTH (1) 3a

IPOMEXYTOK BpeMeHH OT t=0 10 0cTaHOBKH; 2) yIII0BOE YCKOPEHHE B MOMEHT OCTAaHOBKH KOJIECa;
3) moHOE YCKOpEHUE TOUKH, Haxoasmielcss Ha pacctosauu 0,1M OoT ocH BpalieHust 1J1sl MOMEHTa
Bpemenu t=4 c. Otert: 10 pag/c; -4 pa,u/cz; 1,65 m/c?.

3ananmue 3. [To ropu30oHTaIBLHOM MOBEPXHOCTH JIBHIKETCS TE€IIO MAacCOM M=2 KT MO/ IeHCTBUEM
cuibl F=8 H, nanpaBnenHoi mox yriom 0=60° k ropusoHTty. HaiiTu paccrosinue, Koropoe
IPOILJIO TEJIO, €CIU €0 CKOPOCTh YBEIMYMIIACH € 3 10 5 M/C, a KO3 PHUIMEHT TPEHUS MEXTY
TEJIOM ¥ MOBEPXHOCTHIO paBeH P=0,1.0TBeT: 5,9 M.

3ananmue 4. llap maccoit M;=5 Kr IBMXETCS O CKOPOCcThio V1= 1 M/C U CTaJIKuBaeTcs ¢
HOKOSIIMMCS IIapoM Maccoit My=2 kr. OnpeaenuTe CKOPOCTH IIapOB MOcIIe yaapa. Y Jap CUUTaTh
yIPYTUM, IPSIMbIM U IIeHTpaibHbIM. OTBeT: 0,43 M/c, 1,43 m/c.

. __ A
3ananue S. YpaBHeHue KoneOaHuii TOYKH UMEET BUA: x=A-cosoft+7) > Tae A=0,02 M, 0=mc ™, T

=0,2 c. OnpeaenuTs NepUO, HAYANBHYIO (Pa3y KoJIeOaHuil TOUKH U € YCKOPEHHE B MOMEHT
Bpemenu 1 c. Oteet: T=2 c; ¢00=0,2n pan; a =0,16 M/c?.

Kontpoabnas padora Ne 2 «Crarucrudyeckasi Gu3uKa 1 TEPMOAUHAMHUKA»

3ananme 1. Haiinure 101 ra3oo0pa3Horo a3ora TeMIepaTypy, Ipu KOTOPOH CKOPOCTSAM MOJIEKYIT
V1 =300 m/c u Vo = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIC 3HAYCHUS (DYHKIIMH pACIIpEICIICHUS

Maxcsemna f(V). Otser: 1 _ MV, =Vi') _ao0
4k In(v, /V,)



3ananmue 2. VneansHbIil IByXaTOMHBIN ra3 00bEMOM 5 J1 U TaBJICHHEM 10° Ia M30XOPUYECKHU
Har peJm, B pe3yﬂLTaTe qero cpez[H;m KHUHETHUYCCKast 3Heprm{ €ro MOJICKyJI yBeHI/I‘-II/IJIaCB oT
0,0796 3B 10 0,0923 5B. Ha ckoiibko npu 3TOM U3MEHUTHCS J1aBlieHue raza? B nanpHeiinieM ra3
M30TEPMHUYECKU PACIIUPUIIHN 10 HAYAIBHOTO AaBiieHus. Onpenennure o0beM raza B KOHIIE
npouecca. Oteer: yBenuuutcs Ha 0,16 Mlla; 5,8 .

3aganue 3. Onpenenute Kod(H(PUIMESHT TETUTOMPOBOTHOCTH A a30Ta, €CITU KO3PPHUITHCHT
JTUHAMUAYECKOH BSI3KOCTH 1) JUIS HETO MpH TeX ke ycnoBuax paseH 10 mklla-c. OtBer: A=7,42
mBt1/™M-K.

3aganue 4. 12 r a30Ta HAXOAATCS B 3aKPBITOM cocye o0bemoM 2 11 mpu Temmepatype 10°C.

4
[Tocne HarpeBanus 1aBjieHue B cocyne crano paBHo 10 Mm.pt.cT. Kakoe konmdecTBo Terma Obu10
coo01eHo ra3zy npu HarpeBanuu? Otsert: 4,1- 10° JIx.

3aganue 5. Cmemanu Bogy Maccoil mi=5kr npu temieparype T1=280 K ¢ Boaoii Maccoii
my=8kr nipu Temneparype T, =350 K. Haiitu: 1) remneparypy 0 cmecu; 2) nsmenenue AS
SHTpOMNUH, npoucxosuiee npu cmemuBanuu. Otset: 323 K; 0,3 xIx/K.

Kourpoabnas padora Ne 3 «Q1eKTpr4ecTBO U MarHeTU3M»

3apanme 1. DnexTpuueckoe nojie co3aano AByms 3apsanamu (1=10 aKnu =-20 uKu,
HaxosIUMuUcs Ha pacctossaun =20 cM apyr ot apyra. OnpenenuTs HanpsHKeHHOCTh MOJIS B
TOUKe A, yIaJI€HHOH OT IEpBOro 3apsaa Ha paccTrosiHue =30 ¢cM U OT BTOpPOro Ha =50 cMm.
Paccuuratps paboTy, KOTOPYIO HEOOXOAMMO COBEPIIUTH, YTOOBI TEPEHECTH TOUCYHBIN 3apsi/l
q0=5-10'4 K1 u3 Toukn Haxoasmuiics nocepeauHe Mexay 3apsaamu B Touky A.  Otset: 280B/M,
0,42 JTx.

3aganue 2. MMeercs npeqHa3HadeHHbIN 711 U3MEPEHUs pa3HOCTH noTeHuuanos o 30 B
BOJILTMETp conpoTuBieHneM 2 kOM, kotoporo paszzaeneHa Ha 150 nenenuil. Kakoe
COIIPOTHUBIIEHUE HAJI0 B3ATh M KaK €r0 BKIKOYUTh, YTOOBI 3TUM BOJIBTMETPOM MOKHO OBLIO
U3MEPUTH Pa3HOCTh MOTEHIMAIOB /10 75 B? Kak n3MeHuTCs pu 3TOM 1ieHa AeJIeHHs BOJIbTMETpa?
Otset: 3 kOwm, 0,5 B/gen.

3ananme 3. [1o mpoBosouHON pamke UMerolel (opMy IPaBUIBHOTO MIECTUYTOIbHUKA, UAET TOK
cunoif 1=2 A. Ilpu 3TOM B IEHTpe paMKu 00pa3yeTcst MarHUTHOE TI0JI€ ¢ HANPSKEHHOCThIO 33
A/m. HaiiTi JuimHy IpOBOJIOKH, M3 KOTOpoH crenana pamka. Oteert: 1=0,2 m.

3aganue 4. [IpoBozsimas paMka oMelieHa B OJHOPOAHOE MarHUTHOE ToJje ¢ uaaykuuei B = 0,1
Ti. ITnocKOCTh paMKH COCTABIISET C HAIIPaBIEHUEM MAarHUTHOTO TOJSL  yrol ¢ = 30°. [omazns
pamku S = 20 oM, conpotusienue R = 0,1 OM. MarautHoe mojie paBHOMEPHO YMEHBIIAETCS J10
Hy1d 3a Bpems At=0,1 c. Onpenenute: a) cpeHee 3Ha4Y€HUE 3./1.C. UHAYKIIUU, BO3HUKAIOILIEH B
pamke; 0) Culy HHIYKIIMOHHOTO TOKA; B) 3aps/l, KOTOPbII MPOTEUET 10 paMKe 3a BpeMs
ymenbmieHus noss. Oreet: 1 MB; 10 MA; 107 K.

3aganue 5. ConeHons ¢ MHAYKTUBHOCTBIO L=7 MI'H u akTBHBIM conpoTuBieHueM R=44 Om
HNOJKJIIOYMIN K HCTOYHUKY NTOCTOSTHHOTO HanpsbkeHus: U, a 3aTeM K reHepaTopy
CHUHYCOUJAJILHOTO HANPSDKEHUS ¢ JeMcTBYOMUM 3HaueHueM HanpsikeHus U,=Uo. Ipu kakoii



94acTOTe TeHEpaTOpa MOIIHOCTh, HOTpedsieMas COICHONIOM, OyAET B 5 pa3 MEHbIIIE, YEM B
nepBoM ciyqae? OtBet: v=2 kl'11.

2 cemecTp
KonTpoubnas padora Ne 4 «Onruka»

3ananme 1. B onbite FOHra Ha myT 01HOTO U3 HHTEPHEPUPYIOMIKX JTydel MOMeNaaach TOHKAs
CTEKJISIHHAs IJIACTUHKA, BCJICJCTBUE YETO LIEHTPAJIbHAs CBETJIasl [10JI0Ca CMEIAJIAch B MOJIOKEHUE
MePBOHAYAJILHO 3aHATOE MATON CBETIION MOJOCOM(HE cunTas IeHTpasibHOM ). JIyd mamaer Ha
IUTACTUHKY NepneHaukyaspHo. [lokazarens npenomiienus miactuaku N=1,5. J[muHa BOIHBI cBeTa
2=6-10" M. Kakosa ToAIIMHA MIacTHHKHA? OTBET: 6 MKM.

3amanme 2. benblil cBET MajjaeT HOPMAJIBHO HA TOBEPXHOCThH CTEKJISTHHOM TJIACTUHKU TOIIIMHOMN
d=0,4 mMxM, HaxosmIelcs B Bo3ayxe. [TokasaTens npeaomieHus crekia Ne,=1,5. Onpenenure: a)
FEOMETPHUUYECKYIO U ONTUYECKYIO PA3HOCTH X0/1a MHTEP(EPUPYIOIIHX JTyUYei B IPOXOIAIIEM
cBeTe, 0) UTMHBI BOJIH, MHTEHCUBHOCTH KOTOPBIX OCIA0JIIeTCS IMOCIE MPOXO0KACHUS TIJIAaCTUHKH.
CuutaTh, YTO BUUMAs YaCTh CIIEKTPa JIEKUT B MHTEpBaie JuIMH BoJH oT 0,4 1o 0,7 mxM. OTBeT:
0,8 mxmMm; 1,2 mxMm; 0,48 MKM.

3ananme 3. Ha nudpakiimoHHyIo perieTky HopMaibHO MajgaeT Ny4ok cBeta. KpacHas nuHus ¢
JUIMHOH BOJIHBI A=630 HM BHJHA B CIIEKTPE TPETHETr0 MOPAAKA MO YIIIOM (p:710. Kaxkas
CHEKTpaJibHas JIMHUS BUJIHA O] 3TUM K€ YTJIOM B CIIEKTpE ueTBepToro nopsaka? Yemy paBHa
noctosiHHas perieTku? CKOJIbKO BCEro KpaCHBIX MAKCUMYMOB J1aeT 3Ta pemierka? Oteet: 473 HM;
2 MKM, 7.

3ananue 4. J[Ba nmossipuzaTopa pacmo0oKeHbI TaK, YTO YTOJI MEXIY UX TIOCKOCTIMU
[PONYCKaHUs paBeH 25°. Ornpenenutpb, BO CKOJIBKO Pa3 YMEHBIIUTCS HHTEHCUBHOCTh
€CTECTBEHHOI'0 CBETA MPHU MPOXOXKACHUH: 1) uepe3 ouH (MepBbIi) moJIsIpu3aTop, 2) yepe3 oda

nonsipuzaropa. Koadduuuent nornomenus ceera B nonsgpusatope pasex 0,08. Otser: 2,17,
2,88.

3aganue 5. Kakas nons sHepruu poToHa U3pacxofoBaHa Ha pabOTy BRIPBIBAHUSI AIEKTPOHA, €CIIN
KpacHas rpanuua gorodpdexra 307 HM U MaKCUMaIbHas KUHETHYECKAsi SHEPTHsI
¢doroanextponoB 1 3B? Otser: 0,8.

KonTpoabsnas padora Ne 5 «KBanToBasi puzuka»

3apanume 1. Uepnoe teno umeet temneparypy 3 kK. Ilpu oxnaxaennn tena JjuHa BOJHBIL,
MPUXOAIIASACS HA MAKCUMYM U3JTy4aTelIbHOM cIocOOHOCTH, M3MeHuIach Ha 8 MkM. [lo kakoii
TeMIiepaTypsl oxiaawiocs Teno? Oreer: 323K.

3aganue 2. DnekTpoH 001aaeT kuHerndeckoi sHeprueit 30 sB. Onpenenuts 1ed6poilieBCKyI0
JUINHY BOJIHBI 3JIEKTpOHA. BO CKONBKO  pa3 M3MEHUTCS 3Ta JUIMHA BOJIHBI, €CJIM KHHETUYeCKas
sHeprus ymenbiutes Ha 20%? Otser: 2,2 1010 Mm; 1,12,



3ananmue 3. [Ipu 1BMKEHUN YaCTHIIHI BIOIH OCH X CKOPOCTh €€ MOXET OBITh OIpeiesieHa C

TOYHOCTHIO (ormmOKoi) 10 1 cm/c. HaliTu HeonpeneIeHHOCTh KOOPAUHATHI, €CITH YacTHUIICH
. -28

sBisieTcsi: 1) anekTpon, 2) npodbunka maccoii 0,1r. Oteer: 0,01m; 10" m.

3ananue 4. Yactuia HaxoauTcsl B 0ECKOHEYHO IITyOOKO# 0IHOMEPHON MOTEHIIUAIBHON UMest
MUHHMaJIbHYIO 3HEepruto. KakoBa BepOsSTHOCTh OOHAPY)KEHUS YAaCTULIBI B CPEHEH TPETH SIMbI?
Otsert: 0,609.

3aganue 5. OnpenenuTs JUIMHY BOJIHBI, COOTBETCTBYIOILYIO TPEThel TMHUU cepun banbmepa: 1)
B cniexktpe uznydenuu Bogoposa, 2) B cnexrpe nsnydenus nona renus. Oret: 434uM, 109uM.

KonTpoabHas padora Ne 6 «@Pu3uka s1pa U 3J1eMeHTAPHBIX YaCTHID

3ananmue 1. [lepponauanbHas Macca U30TONA MPUAUS S2Ir paBHa M = 5 T, mepuoa

noiypacnazaa 75 cyrok. Onpeaenure, CKOJIbKO saep pacnaneTcs 3a 1 CeKyHIy B 3TOM Ipernapare.
CKoIbKO aTOMOB 3TOTO Mpenapara octanercs yepe3 30 CyTOK ¥ BO CKOJIBKO pa3 U3MEHUTCS

15 22,
aKTUBHOCTH Mpenapara 3a 3to Bpems? Oteer: 1,67-107°; 1,2-10°%; 1,32.

3aganue 2. Snpo Gepuuus-7 f-pagunoaktuBHo no cxeme K-3axBara. 3anucats peakuuto. Kakue
YaCTHULIBI IPU 3TOM 00Pa30BaAIUCH?

3aganue 3. HeliTpuHHOE U31y4eHHE 3BE3/Ibl MOKET BO3SHUKHYTH 3a CUET 0ObEIMHEHUS IBYX
IPOTOHOB ¢ 00pa3oBaHMEM JeiTOHA. 3anuinTe peakuuio. Kakue yactuisl eme oopaszyrorcs B
3TOM peakiuu?

3aganue 4. Haiitu sHEepruio cBsi3u apa, KOTOPOE UMEET OJMHAKOBOE YHCIIO IPOTOHOB U
HENUTPOHOB U PaJnyc, B OJTOPA pa3a MEHbIINHN paauyca sapa *'Al. OTeet: °Be, 56, 5 MaB.

3aganue 5. 113 nepBoHauanbHO CBOOOAHBIX MPOTOHOB U HEUTPOHOB 00pazyeTcs sIpo
yraepoaa-12. Kakas sHeprust mpu 3TOM BbIJIENsIETCS, Kak OHa Ha3biBaeTca? Ecnu cuHTe3upoBath
TakuM 00pa3oM 1 T yriaeposa, To CKOJIbKO BCETO BBIAECIUTCS MpU 3TOM sHeprun? Kakomy
KOJU4ecTBY HepTH 3Ta sHeprus 3kBuBasieHTHa? OTBeT: 92,4 MaB; 740 I'[Ix; 16 T.

BueaynutopHas camoctosiTenbHas paboTa o0yyaromuxcs BKIIOYaeT B ce0si: mpopaboTKy
JIEKIIMOHHOT'0 MaTepUaia, U3y4eHHE JIUTEPaTypsl IO COOTBETCTBYIOIIEMY Pa3/eily; PEIICHUE
MHAUBUAYaAJIbHBIX JOMAIIHUX 3a/1a4, TOJATOTOBKY K BBIMOJHEHUIO J1a0OpaTOPHBIX padoT,
MOJIFOTOBKY K OTYETY IO Jab0paTOpHbIM paboTaM, MOATOTOBKY K CEMUHApaM.

Ilpumepnvie unousudyanvnovie oomaunue 3aoanusn (H/13)
1 cemecTp

3apauya Ne 1 «KnHemaTHKa MoCTYyNaTeJIbHOT0 M BPAIIATEIbHOT0 IBUKEHUSD)

TouKa ABHKETCS 110 OKPYKHOCTH pagnycoM 4 m ro 3akony S = A+Bt* rne S — npoiinennsrii
nyTh, A=8 M, B=2 M/t Bpemsi. OnpeeNinTh, B KAKO MOMEHT BPEMEHU HOPMAJIbHOE YCKOPEHHUE
paBHO 2 m/c?. Haiitu CKOPOCTb, TAHT€HIIMAIbHOE ¥ TTOJIHOE€ YCKOPEHUE TOYKH B 3TOT MOMEHT
BpPEMEHHU



3amaua Ne 2 «/IlnuHaMKMKa MOCTYNATENbHOT0 IBHUKEHU I

Ha 0601 maxoBuka quamMeTpoM 60cM HaMOTaH MIHYP, K KOHILY KOTOPOTO MPHUBSI3aH IPy3 ¢ MAcCOi
2 xr. OnpenenuTh MOMEHT HHEPLIUH MaXOBHKa, €CJIM OH BPAIasiCh PABHOYCKOPEHHO MO/
JeiCTBUEM Tpy3a, 3a Bpems 1=3C nmpuoOpen yriioByr CKOpocTh 9 pas/c.

3amaua Ne 3 «/IlnHaMmnka BpamaTeJbHOI0 JABUKEHUSD)

Ha Ban B Bujie HuMHIpa ¢ TOPU30HTAIBHOM OCHIO BpallleHUsl HAMOTaHa HEBECOMast HUTh, K KOHILY
ee MpUKperuieH rpy3. Kakyto yrioByio ckopocTs OyeT UMEeTh Ball CITyCTA 2C MMOCIe Havala
JIBKEHUS Tpy3a, eciii Macca Baja 4 kr, ero paauyc 20 cm, macca rpy3sa 0,2 kr, JeHCTBUEM CUJT
TPEeHMsI Ha JBUKYIIHMECS Tela MOKHO IpeHeOpeyb

3amaua Ne 4 «3aK0oHBI COXpaHEHUSI B MEXAHUKE»

JIBa mManbIx o pa3mepy rpysa maccamu M;=10 Kr 1 My=15 Kr MoABeNIeHbl HA HUTAX OJMHAKOBOU
JUTMHBI L=2 M B OJJHOI TOYKE U CONMPHUKACAIOTCS MEXy c000i. MeHbIuii Tpy3 ObLT OTKJIIOHEH Ha
yroi 0=60° u ornymieH. Onpenenure BEICOTY, Ha KOTOPYIO MOJAHUMYTCS 00a rpy3a mocie
a0COIOTHO HEYIIPYToro yaapa

3amaua Ne 5 «MexaHn4ecKHe KOJIeOaHUI»

[Tepuon 3aTyxaronux kKonebanuit paseH T = 4¢, morapupMUUEcKuil 1eKpeMeHT 3aTyxaHus 1,6;
HauanbHas ¢a3a paBHa 0. CmenieHue Touku B MOMEHT T1/4 paBHo 4,5 cMm. Hanucatb ypaBHeHHE
KoJIeOaHUH ¥ MOCTPOUTH IrpauK B mpezenax TpEX MepruoioB

3agaua Ne 6 «PeIATHBHCTCKASA MEXaHUKA»

B naboparopHoii cucreme oTcueTa ofHa U3 JIBYX OJMHAKOBBIX YaCTHIL C MAaCCOM Mo MOKOUTCH,
Jpyrasi IBUKeTcst co ckopocThio V=0,8¢ 1o HampaBiieHUIo K OKosmeics yactuie. OnpenenuTe
PENATUBUCTCKYIO MAaCCy JBIDKYILEICS YacTUIIBI B JIAOOPATOPHON CHCTEME OTCUETA U €€
KHMHETUYECKYIO SHEPTHUIO

3agaua Ne 7 «MKT. Cratucruueckasi puznka»

B cocyne o6pemom 20 51 HAXOAUTCS CMECh BOJIOPO/IA U TN MO/ AaByieHneM 2 atM. Oommas
Macca cMecu 5 T. HSBGCTHO, qToO CpC}IHSISI KUHCTUYCCKAaA 3Heprm{ HOCTyrIaTeJ'IBHOFO OBUXXCHUA
MOJIEKYJ cMecH Ta3oB paBHa 0,038 3B. Bo ckoibko pa3 OTIWYarOTCsS MAcChl BOJAOPOAA U TEINs B
cMmecu?

3agauya Ne 8 «MneanbHbBIHA ra3»

3 MOJIS a30Ta IIOTHOCTBIO p=1,25Kr/M® H30XOPHO HATPEIH TAK, YTO €ro JABICHHE H3MCHIIIACK C
1,1-10°TIa 0 1,6-10°ITa, a 3aTem M300apHO CXKAJIK /10 IEPBOHAYATILHON TeMIEepaTyphl.
Onpeznenute TemMrepaTypsl B KaX/I0M U3 TPEX OMUCAHHBIX COCTOSHHUM U KOHEUHbIH 00beM rasa.
N300pa3ute rpaduku 3TUX MpoIieccoB B koopauHatax P-T

3agaua Ne 9 «IlepBoe Haya 10 TePMOAUHAMHUKI

B pesynbpTaTe n30TepMHUYECKOTO paciupeHus azota Maccoir m=0.2krnpu temrepatype T=280 K
o0BeM ero yBenuuuBaercs B 2 paza. Onpenenuts: 1) paboTy A, COBEpIIEHHYIO ra30M Ipu



pacmmpennd; 2) uamenenne AU BHyTpeHHEH 2Heprun; 3) KOJIWYECTBO TETUIOTH Q, MoTydyeHHOE
ra3omMm

3amaya Ne 10 «Bropoe Ha4ya/10 TEePMOAMHAMHU KN

Kycoxk npaa maccori m =200r, B3sThIi nipu Temmiepatype t; = -10C°, Obut HarpeT 10 TeMIepaTypbl
t, =0C° u pacmnasieH, rmocie 4ero oopazoBaniiasics Bojia ObUIa HarpeTa 10 TemrepaTypsl t3 =
10C°. Onpenenuth U3MEHEHUE AS PHTPOIMHU B X0J1€ YKa3aHHBIX MIPOIIECCOB.

3amaua Ne 11 «uiekTpocTaTuKay

DJIeKTprUYecKoe noJie co3aano apyms 3apsiaamu (1=10 uKn u qx=-20 uKn, Haxoagmumucs Ha
paccrostauu 0=20 cm apyr ot apyra. OnpeaenTh HAPXKEHHOCTD IOJIS B TOYKE A, YAaJICHHOR OT
MepBOro 3apsiia Ha paccrosiHue r1=30 cM u oT BTOporo Ha ;=50 cM. Paccuntats paboTy, KOTOpYIO
HEO0OXOIMMO COBEPIIIUTH, YTOOBI IEPESHECTH TOUSYHBIN 3apsia (o=5- 10™ Kot u3 Toukn
HaXOJSAIIUNCA TOCePEANHE MEXKTY 3apsiiaMy B TOUKY A.

3amaua Ne 12 «IlocTOSSHHBIH 3JIEKTPHYECKHIA TOK»

Ha puc. 3.1. £,=1,0 B, £,=2,0 B, £3=3,0 B, r1=1,0 Om, ,=0,5 Om, r;=1/3 Om, R1=1,0 Om, R3=1/3
Owm. Onpegenute: 1) cuiibl TOKa BO BCEX y4acTKaXx 1LIeTu; 2) TEIUIOBYIO MOLTHOCTb, KOTOpast
BBIJICJISICTCS] HA CONPOTHRIICHUHU R3.

3,3

A £2, 12

nr 31

3apauya Ne 13 «JaekTpoMarseTusm»

[To nByM OeCKOHEYHO JAJTMHHBIM MPSIMBbIM NapaUIEIbHBIM [IPOBOJIAM, HAXOSIIMMCS Ha
pacctostauu R=10,0 cm apyr ot Apyra B Bakyyme, TekyT Toku 11=20,0 A u 1,=30,0 A onuHaKOBOTO
HanpasyieHus. OnpeaennuTe MarHUTHYIO HHIYKIIUIO ToJs B, co3iaBaeMoro TokamMu B TOUKax,
JeKaIluX Ha IPSMOM, COeIMHSAIONINX 00a MpoBoa, ecinu: 1) Touka C IEXUT HA PACCTOSHUU
r1=2,0 cM JieBee JIeBOro MpoBo/1a; 2) Touka Jl JeKUT Ha pacCTOsSHUM ,=3,0 cM mpaBee MpaBoro
npoBoja; 3) Touka G nexut Ha pacctosHuu 3=4,0 cM npasee JI€BOro MPoBOJIa.

3agaua Ne 14 «QiieKTpOMarHeTu3m»

DneKkTpoH, yckopeHHbIi Hanpspkearnem U=200 B, Biieraet B 0AHOPOHOE MarHUTHOE TOJIE C
uHaykiuen B=0,7- 10* Tn MEePIEHANKYISIPHO CUJIOBBIM JIMHUAM. HailTh pagnyc oKpy»KHOCTH,

110 KOTOPOH IBUKETCS 3JEKTPOH B MAarHUTHOM T0JI€ U iepuoA ero BpaieHus. Oteet: R=0,68 m;
7
T=5,1-10" c.



3amaua Ne 15 «QyieKTPOMATHUTHAS UHIYKIUSD)

[TpoBoasImINiA MIIOCKUN KOHTYP, UMK PopMy OKpYKHOCTH paauyca I = 0,05 M momerieH B
OJIHOPOJHOE MarHUTHOE IOJIE TaK, YTO JIMHUM MAarHUTHOW MHAYKILIUU NOJISl HApaBIeHbI
NEePHEHANKYIISIPHO TUIOCKOCTH KOHTYpa. ConpoTtuienue koutypa R =5 Om. Maruutnas
UHIYKIHS MeHseTcs 1o 3akoHy B = kt, rie kK = 0,2 Ti/c. Onpenenure: a) 3.1.C. HHIYKIHH,
BO3HUKAOIIYIO B 3TOM KOHTYpE; 0) CHITy MHIYKIIMOHHOTO TOKA; B) 3apsil, KOTOPBIA MPOTEUET IO
KOHTYpPY 32 IEePBbIC 5 CEKYH]I U3MEHEHUS TOJIL.

2 cemecTp
3apauya Ne 16 «AnTepdepeHuns cBeTa OT TOYEYHBIX HCTOYHHUKOB)

B onbiTe FOHra Ha myTH 01HOTO M3 UHTEP(HEPUPYIOIIHX JTydel momelanach TOHKas CTEKITHHAS
IJIACTHHKA, BCACACTBHE YEro IEHTPaIbHAs CBETIIAs [10JI0Ca CMEIIAJIach B MOJIOKCHHE
NIEPBOHAYAIILHO 3aHATOE MATON CBETIION MOJIOCOM(HE cunTas IeHTpaibHOM). JIyd majgaer Ha
IUTACTUHKY TIepICHIUKYIspHO. [Toka3aTens npenomieHus miacTuHKy N=1,5. /IiinHa BOJIHBI
A=6-10" M. KakoBa TOJIMHA TIACTHHKK?

3anaua Ne 17 «AnTepdepeHuns cBeTa B TOHKHX IVICHKAX)

[TnockomapasienbHas CTEKISHHAS IJIACTUHKA TONIMHON 0=1,2 MKM H C IOKa3aTelieM
npesnoMieHus Ne;=1,5 nomenieHa Mexxay 1ByMs CpeflaMu ¢ IIOKa3aTes MU MPEIoMIIEHUs Ny U Ny.
Caert ¢ anuHOM BoJHBI A=0,6 MKM MaJaeT HOPMalbHO Ha IIACTUHKY. ONpeaenuTe ONTHIECKYIO
Pa3HOCTh X0/1a BOJH, OTPAXKEHHBIX OT BEPXHEH U HI)KHEHN MOBEPXHOCTEN MIIACTUHKHU U
OTIpeIeTTUTE, YCUIICHUE WIH OCTabJIeHe MHTEHCUBHOCTH MPOUCXOIUT MPU UHTEP(HEPEHIINHU B
CIEMYIONIUX CIIyvasx: a) N1<n<ny; 6) N1<n>n,

3agaya Ne 18 «/Iluppaxuus ®@penens»

Haiingute pannycel nepBbIx Tpex 30H @peHens il IIIOCKOW BOJIHBI, €CIU PacCTOSTHUE OT
BOJIHOBOI MOBEPXHOCTH 710 TOUKH HaOmoaeHus 1 m. Jlnuna Bomubel A=500 HM.

3agaua Ne 19 «/Iuppakuus ®paynropepa»

Haiiti HanOonpmmii mopsiioK CeKTpa JUisl KeITOM JIMHUU HATPUs C IJTMHOM BOJIHBI A=589 HM,
€CIIM MOCTOsSIHHAS AU pakunoHHON pemeTkn =2 MKM. CKOJIBKO BCETO MAKCUMYMOB JIaeT 3Ta
pemerka? [los KakuM yriom ¢ HabIOAAETCS MOCIEAHUNA MaKCUMyM?

3apauya Ne 20 «ITonsipu3anust cBeTay

Yros Mexay MI0CKOCTSIMU IMPOIYCKAHMS IBYX NOJIIPU3aTOPOB PABEH 50°. EcrecTBeHHbIIT CBeT,
IPOXO0Js Yepe3 TaKyro cucremy, ociadisercs B 8 pa3s. [IpeneOperast morepsiMu cBeTa Ipu
OTpaXeHUHU, ONPEAETUTh KOIPPHUIIMEHT MOTIIOLIEHHS CBETA B MOJIIPU3ATOPAX



3agauya Ne 21 «@orto3dgdexr»

OmnpenenuTh HAMMEHBIINH 331€PKUBAIOLTHN TTOTSHIH A, HEOOXOANMBIN JUTS IPEKPAIICHHS
SMHCCHH C IOBEPXHOCTH (POTOKATO/IA, €CITM OH OCBEIIAETCS N3Iy4YeHHEM C JUIMHON BomHb 0,4
MKM, a KpacHas rpaHuLa AJis MaTepuaia karoga pasHa 0,67 MkM

3amaua Ne 22 «TensioBoe u3jrydeHue)

YepHuoe Teno Harpenu ot temrneparypbl 600K mo 2400K. Bo ckonbko pa3 yBenudmiach oo1mas
TEIUIOBask SHEPTUs, u3nydaeMas TesomM? Ha ckoiabko M3MeHMIach JUIMHA BOJIHBI,
COOTBETCTBYIOIIAasi MAKCUMYMY SHEPTUU U3TYYCHHsSI U CIIEKTPAJIbHBIN COCTaB U3ITy4EeHUS?

3agaua Ne 23 «Idpdext Komnrona»

®otoH ¢ sHeprueit 1 M»aB paccesuics Ha cBOOOHOM MOKOUBIIEMCS dJiekTpoHe. Haitu
KMHETUYECKYIO SHEPTHUIO AJIEKTPOHA OT/Ia4H, €CIIU B Pe3y/IbTaTe paccesHus AJMHA BOJIHBI (POTOHA
M3MeHwIach Ha 25%

3agauya Ne 24 «j1eMeHThI KBAHTOBOH MeXaHUKH)

HpI/I ABMKCHHUH 4aCTHUIBI BAOJIb OCH X CKOPOCTh €€ MOXET OBITH ornpeacicHa ¢ TOYHOCTBIO

(ommbOkoi) 1o 1 cm/c. HaliTu HeonpeneIeHHOCTh KOOPAMHATHI, €CJIU YaCTUIICH SBisieTCs: 1)
JIEKTPOH, 2) npoduHKa Maccoit 0,1r

3agaua Ne 25 «YacTuna B MOTEHIUAJILHON IMe)»

CoOcTBeHHas Q)YHKHI/ISI, OIMUCBIBArOIasA COCTOSHUEC MUKPOYACTHULIBI B OCCKOHEYHO l"J'Iy6OKOI>i

. 7m
. . w,(X)=Csin—x
MOTEHIIUATBHOM SIME MIUPUHOM {, UMEeT BUT I . Mcrons3yst ycIoBUsI HOPMHPOBKH,

onpeaenuTs mnoctosHHyo C.

3agaua Ne 26 «Atom no teopuu bopa»

BbruucnuTh paanychl NepBbIX Tpex OpOUT 3JIEKTPOHA B aTOME BOJIOPOIa
3agaua Ne 27 «M31y4yeHue aTromay

Haiitn HanOonp1yto 1 HaUMEHbIIYIO AJTUHBI BOJIH cepu [lameHa B criekTpe u3iaydeHust
BoZ0poaa. CpaBHUTH NOJIYYEHHBIE 3HAYECHHUS C ITTMHAMU BOJIH BUAUMOTO U3ITy4EHHUs

3amaua Ne 28 «PagnoakTHBHOCTB»

192 r
[lepBoHauanbHast Macca U30TONA UPUIUsL 7 paBHA M = 5 T, epuo] NoJiypacmnajaa 75 CyToK.
Onpenenure, CKOJIBKO sAJIEp pacnagercs 3a 1 cekyHay B 3ToM npenapare. CKOIbKO aTOMOB 3TOTO
npenapara ocranercs uepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS aKTUBHOCTD IpEenapara 3a 3To
Bpemst?

3agaua Ne 29 «3akoHBI COXpaHEeHHS B SIIEPHBIX PeaKIHsIX»



B nenTpe conmHIa mpoTeKaeT TepMosiiepHast peakius CHHTE3a Tens U3 BOJOPOa, B KOTOPOil 3
4

4eThIpeX IPOTOHOB oOpasyercs sipo He™ n n1Ba mozutpona. 3anummre 3Ty peakiuio. Kakue eme

4acTULbl 00pa3yroTcs B HEM?

3agaua Ne 30 «JHeprus B iIepHBIX peaKIHAX»

Kaxoe kosuectso UZ° «BBITOPAET) 32 TOJ B SIEPHOM PEAKTOPE C AJIECKTPUUECKON MOIITHOCTHIO |
I'Bt u k..1. 38%? CuwurtaTh, 4TO pacnaj siaep ypaHa MoJi J1eiCTBUEM TEIUIOBBIX HEUTPOHOB
NPUBOIUT K 00pa30BaHMIO 30TOMOB KCeHOHA-141, cTpoHIUA-92 1 TpeX BTOPHUUHBIX HEHTPOHOB.

Ilepeuensv nabopamopnuix pabom

1 cemecTp

No 1 «ITpumeneHre 3aKOHOB COXpaHEHUS JJI ONPEIeTICHNs CKOPOCTH TOJIETa YN

Ne 4 «MccnenoBanue BpalaTeIbHOTO ABMYKEHUS TBEPIOTO Tela BOKPYT HEMOABMKHOM OCH»
Ne 5 «Omnpenenenue xapakTepUCTUK 3aTyXalOMUX KoJeOaHuil GU3nueckoro MasTHUKa

No 11 «M3ydyeHune cTaTUCTHYECKUX 3aKOHOMEPHOCTEM»

Ne 14 «Omnpenenenue nmokazatens anuadarsl Mmerogom Kiiemana u Jlesopma

No 21 «MccnenoBanue 37€KTPOCTATHUECKOTO OISl ¢ TTOMOIIBIO 30H1a

No 24 «Pacmmpenue npenena u3sMepeHus: aMiepMeTpa MOoCTOSHHOTO TOKa»

Ne 28 «Omnpenenenne HHAYKTUBHOCTH KaTyIIKU U MArHUTHOM MTPOHHUIIAEMOCTH
(beppOMarHuTHOIO TeIa»

2 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JIUH3BI U TIOJIOCHI TPOMYCKaHMSI CBETOQUIBTPA C
noMoIikko kKosery Herorona»

Ne 34 «Onpenenenue JJIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TUPPAKIIMOHHON pEIIeTKI
Ne 35 «Onpenenenne KOHIIEHTPAMA PaCTBOPOB caxapa U MOCTOSTHHON BpalEHUSI»

Ne 36 «Cusarue BOJIbTAMIICPHBIX XaPaAKTCPUCTHUK (I)OTOBJI@MCHT& " OIIPECACIICHUC CTO
YYBCTBUTCIILHOCTU»

Ne 41 «MccnenoBanue Bo30yx/I€HUSI aTOMOB Ta3a»
Ne 42 «Onpenenenue ri1aBHbIX KBAHTOBBIX YMCell BO30YKICHHBIX COCTOSIHUI aToMa BOJIOPOIa
No 51 «M3ydyeHune 3akOHOMEPHOCTEHN O-pacnazar»

Ne 53 «Onpenenenne MaKCUMaIbHOM SHEPTHH B-4aCTHUI] M MACHTH(UKAIMS PaTIHOaKTUBHBIX
penapaToBy



Ilepeuens 60npocos Kk ceMuHapCcKum 3aHAMUAM
1 cemectp

Cemunap Ne 1 "KunHemMaTuka W JUHAMHKA NOCTYNATEJIbHOI0 M BPAIIATEJIbLHOIO
JBUKEeHU"
1. Mexanuueckoe aABmxenue. Cucrema orcuéra. MarepuasibHas TOUKa.
2. OCHOBHbBIC KHHEMATHYECKHE XapaKTCPUCTUKU: TIEPEMEIICHHE, TyTh, CKOPOCTh, YCKOPEHHE:
MOJIHOE, HOpMaJibHOE, TaHreHIanbHoe. Kinaccudukanus 1BrKeHMi.
3. TlocrymarenpHoe aBmxkenue. LlenTp macc. BpamarensHoe qBUXKEHHE.
4. OcHOBHbIE KHUHEMaTHYECKHE XapaKTePUCTUKU BPAIaTeIbHOTO JABMKEHUS: YToJl TOBOPOTA,
YTJIOBOE TMIEPEMEIIICHHE, YTIOBBIE CKOPOCTh U YCKOPEHHUE.
5. CBs3b MeX1y JIMHEHHBIMH U YTJIOBBIMHU XapaKTEPUCTUKU JBUKEHHs. PaBHOMEpHOE U
paBHOIIEpEMEHHOE BpalarenbHoe ABuxKeHus. [loHsTue coctossHus PU3nyecKoi CUCTEMBI U
YpaBHEHHUS JBUKCHHUSI.
6. JlmHaMHUYecKre XapaKTEPUCTUKH: CHJIa , CUJIOBOE TI0JIE, Macca, HMITYJIbC.
7. 3akonsl HproTOHA.
8. JluHamu4eckne XapaKTEPUCTUKH BPAIIATEIbHOTO JBMKEHHUS: MOMEHT CHJIBI OTHOCHTEIHHO
0CH, MOMEHT HHepuuu. OCHOBHOM 3aKOH JMHAMUKH BPaIATEIbHOIO JBUKCHUS.

Cemunap Ne 2 "3akoH coxpaHeHus"
1. 3akoH coxpaHEHHUs UMITYJIbCA, YCIOBUS €r0 BBIIIOJHEHUS.
2. 3aKOH COXPaHEHUs] MOMEHTA UMITYJIbCa, YCIOBUS €r0 BHIIIOJIHEHHUS.
3. Pabota, momHOCTh. PaboTa rpaBHTAIIMOHHOW CHIIBI, KOHCEpPBaTHBHBIE CHIBL. Pabora
pesyabTUpytoled cuwibl. KuHetnueckas sHeprus, TeopeMa 00 HM3MEHEHHM KHHETHYECKOU
SHEPIHH.
4. 3aKoH COXpaHEHUs MMOJTHON MEXaHUYECKOW SHEPTUH, YCIOBHUS €r0 BHIMOJTHEHHUS.

5. CoynapeHue IByX Tel.

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

Cemunap Ne 3 "Koseb6anusi v BOJIHBI"
1. ®usnueckuii 1 MaTeMaTUYECKUN MasSTHUKU.
2. I'apMoHMUECKHeE, CBOOOJIHBIE, BBIHYK/ICHHbIE u 3aTyXxarllnne Kosie0aHus:
muddepeHranbHble, rpaduKH, XapaKTePUCTUKH.
SIBnenue pe3oHaHca u ero pusnueckas npupona. [Ipumeps.
Bonna. Buael BonH. Mexanus3m 00pa3oBaHUsS MEXaHUYECKUX BOJIH.
3ByKoOBas BoJIHa. MexaHu3M 00pa30BaHuUs 3ByKa B ra3ax.
BosHOBOE ypaBHEHHUE.
Crostuas BoiHa. MexaHu3m oOpa3oBaHus. Y paBHEHUE CTOSIUECH BOJIHBI.

w

No ok

Cemunap Ne 4 "CraTncrnyeckne MeTOAbI ONIUCAHUA MaKpocucrem"
BeposTHOCTH NOSIBIEHUS TUCKPETHOW U HEMTPEPBIBHOW CITyYalHBIX BEJIMYUH.
@YHKIMS pacIpeesIeHNs] BEPOATHOCTEN. Y CIIOBUE HOPMUPOBKH.

Cpennee u HanboJIee BEPOSITHOE 3HAUCHHE CITYIallHOW BEJTMYUHBI.
Cratuctudeckue Metoibl. OCHOBHBIE TOJOKEHUS CTATUCTUYECKON (DU3UKH.
Pacnpenenenne Makcseia, ['aycca, bonsiimana.

asrONE



Cemunap Ne § "TepmonnnamMuveckne MeTObl OMMCAHUA MaKpocucTem"
YpaBHEHHE COCTOSHUS UIE€aTIHLHOTO ra3a.
Pacnpenenenne sepruu no creneHs M cBo6oabl. CpeiHss SHEPTUsl MOJICKYIIbI.
TemmoeMkocTs. MossipHasi U yenbHas TEIUIOEMKOCTU. Y paBHeHHe Maiiepa.
Buytpennss sHeprus kak QyHKIHsS cOCTOSIHUSA cucTeMbl. PaboTa kak (yHKIus mporecca.
[IepBoe Ha4aIO TEPMOIMHAMUKHY.
M3omporiecchl: M30TEPMHUYECKUH, H30XOPUICCKUH, N300apUIeCKUi, anabaTHIECKUH,
MOJINTPOITUYECKHIA.
7. OHTponus. CBONCTBA 3HTPOIINU U30JIMPOBAHHON CUCTEMBI.
8. BTopoii 3akOH TepMOIMHAMHUKH.
9. Huxin Kapno. K.i.a. nuxna Kapho.

I e

Cemunap Ne 6 "JuexkTpocratuyeckoe noJje"

DIIEKTPOCTATUYECKOE MOJIe. DIeKTpudYecKuid 3apsia. 3akoH KynoHa.
HanpsixeHHOCTB 25eKTpocTaTuyecKoro nosist. [Ipuninmn cynepno3unuu.

[Totok BexkTOpa E. Teopema l"aycca.

[ToTeHIMaTbHOCTD 3JIEKTPOCTATUYECKOTO N0JIA. TeopeMa 0 HUPKYIISIIUU.

CBs13b MEXTY HATPSHKEHHOCTHIO U TOTCHIIMAJIOM.

I'eomerpuueckoe onurcanue nossi. CUII0BbIE JIMHUHA. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.

ok w R

Cemunap Ne 7 "Ilocrosinnbiii TOK. Llenu mocrosstnHoro Troka'"

OnexTpudeckuil TOK. [IMOTHOCTE TOKa. YpaBHEHUE HENTPEPHIBHOCTH.
3akoH OMa 171 OTHOPOJAHOIO yYacTKa IIeTH.

Conpotusnenue npoBojHuka. CoeTuHEHNE CONPOTUBICHHH.

3akon Oma aJia HeogHOpoAHOTO yyacTka 1enu. Ctoporuue cuibl. IJC.
[TpaBuna Kupxroga.

MormtHocTts ToKa. 3akoH Jxoyns-Jlenna.

ok wdE

Cemunap Ne 8 ""MaruuTHoe nmoJjie. JJ1eKTPOMarHUTHASI MHAYKIMAA'"

1. VicrouHuku MarHuTHOro mnosisi. MarHuTHOE MOJie JBMXKYLIErocs 3apsiia U IPOBOJHMKA C
TokoM. 3akoH buo-Casapa.

2. TIoTOK W HUPKYJISIIHS BEKTOpa MHAYKIIMU MarHUTHOTO ToJsl. Teopema ["aycca u Teopema o
LHUPKYJISLUH.

3. Cumna Jlopenna. [IBrkeHue 3apsHKeHHOW YaCTHIIBI B MArHUTHOM TIOJIE.

4. Cuna Ammnepa.

5. 3akon anekTpoMarautHoM uHAYKIHK Dapanes. [1pasuio Jlenna.

6. BuxpeBoe 31ekTpuiecKoe moie.

7. SIBnenue camounaykuuu. MaaykruBHocTs. ConeHous.

2 cemecTp
Cemunap Ne 9 "HUnrepdepenuns n nudppaxuus ceera’’

1. DaeKTpOMarHUTHBIC BOJIHBI.
2. KorepeHTHOCTH 1 MOHOXPOMAaTHYHOCTH CBETOBBIX BOJIH.
3. HUnTtepdepeHuns cBeTa OT ABYX UCTOYHHUKOB.



4. NntepdepeHnns cBeTa OT IIOCKONApaUIeIbHON MIaCTHHKY.

5. UuTepdepenius ceera oT MIaCTUHKYU nepeMeHHon Tonmunbl. Konblia HeloToHa.

6. [IpumeHenne nHTEpHEPEHIINH CBETA.

7. SBnenue mudpakmuu. OcoOeHHOCTh nudpakiuu cBeTOBBIX BOJH. [(udpakmus dpenens u
Opaynrodepa.

8. Ilpunnun Troiirenca-OpeHens. YNOPOIIEHHE BBIYUCICHUNA € TOMOIIBIO  BEKTOPHOH
JIarpaMMBbl.

9. Nudpakuus OpeHenst Ha KPYrioM OTBepCTUU. 30HBI DpeHes.

10. Iudpakmuss @paynrodepa Ha Y3KOW NPSIMOIMHEHHOW MIenH. YCIOBUS MaKCHMyMa H
MUHUMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETAa OT yrjia Iu(pakiuu.

11. MudpaxnuonHas pemerka. OCHOBHbBIE XapaKTEPUCTUKH TUPPAKIMOHHON PEIIETKH. Y CIOBUS
[JIaBHBIX MAKCUMYMOB 1 MUHUMYMOB U JJOOABOUYHBIX MUHUMYMOB.

Cemunap Ne 10 "'Ioasipuzauus cBera’

1. Ilonspusanus ceera. EcTecTBEHHBIN U OJIIPU30BaHHBIN CBET.

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

3. lonsipuzanust  mpu  ABOMHOM  JydenpenomisieHuH. CBoiicTBa  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JIY4Eil.

4. Tlonspuzanuonusie npu3msl. [Ipuzma Hukoos.

5. 3akon Mantoca. AHanu3 MoJISIpU30BaHHOTO CBETA.

6. Ontuyecku akTUBHBIE BellleCTBA. BpallieHne mI0CKOCTH MOJIIpU3alliu CBeTa.

Cemunap Ne 11 "KBanToBas ontuka"

1. TerioBoe wu3nMydeHne aOCOMIOTHO uepHOro Tena. 3akoH Ctedana — bonpiimana. 3akoH
cMenieHus: Buna.

2. KopmyckynsapHO-BOJHOBOH Ayalli3M cBeTa. JHEPTUs U UMIyibc poToHa. [laBieHue cBera.

3. ®oroaddekt. 3akonbl porodddekrra. Dopmyna DHIITEHHA.

4. D¢ pext Komnrona. dopmyna KomnroHa.

5. BonnoBeie cBoiictBa wactuil. JlymHa BomHBI ne bpoitna. [lpuHIunm HeonpeaereHHOCTH
[eiizenbepra.

Cemunap Ne 12 "Crpoenne atoma'

Mopnenu aroma. [InanerapHas mozens aroma.

IToctynatel bopa.

W3nydyeHue aroma BOI0po/ia M BOAOPOAONOJO0HBIX cucTeM. CrieKTpaibHbIe CEpUu.
®opmyna bansmepa.

CrneKkTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3IH.

agbrwbnE

Cemunap Ne 13 "OcHoOBHBIE 110J10:KEHUS KBAHTOBOI MeXaHMKH"

1. KBantoBele coctosiHus. BomHoBas QyHkuus u ee ¢usudeckuil cmpicn. [IpuHImm
cyrneprno3uiuu. YpapHenue LlpeauHrepa, KBAHTOBBIC YPAaBHECHUS IBUKCHHUS.

2. HekoTopble 3a/1a4vl KBAHTOBOM MEeXaHUKU. YacTuiia B 0ECKOHEUHO IITyOOKOW MOTEHIIHATBLHOMI
sme. KBaHTOBaHME YHEPTUH.

3. KBantoBble umcna, XapakTepu3yOIIME IOJIOKEHHE DJJEKTpoHa B arome. KBaHTOBaHHE
sHepruu. KBanToBanue MoMeHTa uMmyiibca. CIIUH 3JIEKTPOHA.



4. Cxema sHEpreTHUYEeCKHX ypOoBHEH aroma Bojopoza. [IpaBuiia oTOopa mpu aTOMHBIX Iepexo/iax.
5. I'paHuIbl IPUMEHUMOCTH KBAHTOBON MEXAHUKH.

Cemunap Ne 14 " ATomHble s1Apa, UX cBoMcTBAa. PajuoakTuBHOCTD "

SIBneHue paiMOaKTUBHOCTH.

OCHOBHOH 3aKOH paJuOaKTUBHOIO pacnaja. PaaroakTUBHBIE psibL.
CocTaB 1 XapaKTEpUCTUKN aTOMHOTO siipa. SIepHble CUJIbL.
KanenbHas u o6onouedHas Moiemu siep.

Macca u 3Heprus cBs3u sapa. Y nejibHasi SHeprus cBsi3u. Paguyc sapa.

arONE

Cemunap Ne 15 "Sgepubie peaknuu'

1. Snepuble peakuuu.

2. DHeprus sAepHON peakiuy.

3. YpaBHEHHE U DHEPreTHUECKOE ycJoBHE o-pacmana. CBs3b YHEPTUU O-YACTUIBI C TIEPUOIOM
nonypacnaaa. TyHHepHBIN 3G deKT mpu o-pacmane. CoekTp o-4acTHII.

4. Xapakrtep crektpa y-uzinydeHus. llpouecchl B3aMMOAEHCTBUS Y-KBAaHTOB C BEIIECTBOM.
3aBUCUMOCTh HMHTEHCUBHOCTH Y-M3JIY4YE€HUs OT TOJLIMHBI clios BemiectBa. CpaBHEHHE
IIPOHUKAOIEH CLIOCOOHOCTH Pa3IUYHbIX BUJIOB U3JTYyYECHHUS.

5. Tpu Bupa PB-pacmajga. DHepreTudeckuil crnektp B-uactuu. [umore3a HEMTpHHO. 3aKOHBI
coxpaHeHus pu B-pacnaje. Jlentonsl. JlenToHHbIH 3apsi.



[puioxenne 2

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

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLEHOYHbIE CPeACTBA VISl IPOBEAEHUS NMPOMEKYTOUYHOM aTTeCTAIlUN:

Kon unaukaropa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIIUH

O1neHOYHBIC CPEICTBA

OIIK-1: Cnnocoben peuIaTh 3aaa49u HpO(I)eCCHOHaHBHOﬁ JACATCIIbHOCTH HAa OCHOBEC HMCIIOJIb30BAHHA TCOPECTUUCCKUX U MMPAKTUICCKUX OCHOB €CTCCTBCHHBIX U

TEXHUYCCKUX HAYK, a4 TAKKC MAaTCMAaTUYCCKOr'O almapara

OIlK-1.1

Omnpenensier XxapaKTepUCTUKU
(U3NIECKOTO U XUMUIECKOTO
nporecca (SBJIeHUS),
XapaKTEpHOro Ui 00bEKTOB
npodeccuoHaNbHOM
NesITeIbHOCTH, HAa OCHOBE
TEOPETUYECKUX U
HKCIIEPUMEHTATBHBIX
HCCIeI0BaHuN

Ilepeuenb TeopeTHYecKMX BONMPOCOB K 3auety ( 1 cemectp):

1. Kunemaruka nocrymarenbHoro aBuxkeHus. IloHsTue paamyc-BeKTOopa, CKOPOCTH U YCKOPEHHUS.
Hauanbnele ycnosus. [psmas 1 oOpatHas 3a1a4ll MEXaHUKH.

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

3. KpuBonuneitHOe aBrkeHue. TaHTeHIMATLHOE W HOpMalbHOE yckopeHue. [loiHOE yckopeHue.
YTroi Mexay CKOPOCTBIO U YCKOPEHHUEM.

4. HWuepuuanpHble CUCTEMBI oTcyeTa. [loHsATHE CHIBI, Macchl W uMITyjidbca. OCHOBHOW 3aKOH
JUHAMUKH TIOCTYIIATENIbHOIO IBUKCHUS.

5. MoMeHT uMIynbca U MOMEHT CHJIBI OTHOCHUTENBbHO TOYKH. OCHOBHOE ypaBHEHHE AMHAMHUKHU
BpaIaTEIbHOTO IBUKCHMUSL.

6. Bpamenue Bokpyr HemoABWKHONW ocH. MOMeHT uHepIn. PacueT MOMEHTOB MHEPIIHH MPOCTHIX
ten. Teopema Ilrelinepa.

7. 3aKoHBI COXpaHEHHUs B MEXaHUKE. 3aMKHYTasl cCUcTeMa. 3aKOHbI COXPaHEHHsI UMITYJIbCa U MOMEHTa
HMITYJIbCA.

8. Pabora u moutHOCTh. KHETHUECKAs SHEPIHSI TOCTYNATEIBHOTO U BPALATEIbHOTO IBUKECHHUS.

9. KoncepBatuBnble cuibl. [loTeHnmanpHas sHeprus. 3aKOH COXpPAHEHHUs TMOJTHOM MeXaHWYeCKOH
JHEPIUH.




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. I'apmonuueckue konedaHusd. AMIUIMTYAA, 4YacToTa, HadainpHas (asa. MaremaTuueckuil u
¢bu3nyeckuit MasiTHUK. DHEprus rapMOHUYECKUX KOJIeOaHUH.

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

13. OOuiee noHsATHE O BOJNHAX. XapakTepUCTUKU Oeryiuedl BosiHbl. BoiHOBOE ypaBHEHME IIOCKOMN
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 umnynbe. CBsI3b Macchl, SHEPTrUM M HMMITYJIbCA YaCTHIIBI. DHEPTHs TOKOSI.
3aKOHBI COXPaHEHUS IPU PEIATUBUCTCKUAX CKOPOCTSX.

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

18. ®yHKIMSA pacrpenesicHUus] CIyYaiHOHW BEIWMYHUHBEI. PacmpeneneHue MOJEKYJ IO MPOSKIIHSIM
CKOpPOCTEH.

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

20. Monenp  wmaeanmpHOro — rasa.  JlaBieHme W TeMmmeparypa ¢ TOYKH  3PEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH. Y PaBHEHHE COCTOSHUS UACAIBHOTO rasa.

21. PacnpeneneHne MOJIEKYJ HICATHHOTO Ta3a 110 BBICOTE B TOJIE TSHDKECTH 3eMiti. bapomerprueckas
bopmyna.

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

23. BHyTpeHHss sHeprus Kak QyHKIHMS cOCTOSIHUS cucTeMbl. [lepBoe Hauano TepMOJMHAMUKH.

24. Pabora kak ¢pyHKIuUs nporecca. M3oxopuiecknid, H300apuvecKuii ¥ N30TEPMHUECKHU TPOIIECCHI.
25. Tlonarue TermnoeMKOCTH. TeIIOeMKOCTh MPH HM30XOPUYECKOM M HM300apHUYECKOM IPOLECcCax.
ITocTossHHas aguabaTsl.

26. Anmabatuueckuii mporecc. [lepBoe Hayamo TEpPMOIMHAMHKH Ui auabaTHUECcCKOro mporecca.
VYpasuenue [lyaccona.




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeaCTBA

27. Huxnmueckuii nmponecc. Koaddumuent nonesnoro neiictBus TemioBoil MamHbl. Bropoe Havano
tepMmouHamMukK. P@opmynupoBku Knaysnyca u KenbBuHa.

28. IIpobrema HEOOPATUMOCTH TEIUIOBBIX MPOIIECCOB. DHTPONHS CHCTEMBI U e cBoiicTBa. Teopema
HepHucra.

29. OCHOBHOE ypaBHEHHE TEPMOJUHAMUKH. DHTPOMUS UACATHHOTO Ta3a. M3MeHeHue sHTPONuM npu
u3onpolueccax.

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

31. Cratuctuyeckuii Bec MmakpococTossHus. CyThb HeoOparumocTtd. CTaTUCTHUECKHUH CMBICT
suTponuu. Gopmyia bonsimana.

32. I'panumbl TPUMEHUMOCTH MOJETH WACATbHOTO ra3a. YpaBHeHHne Ban-nep-Baanbca. M3otepmbl
peaJIbHOTO ras3a.

33. Cwuubl B3aMMOJICHCTBHS B TIPUpOJIC. DIIeKTpocTaTudeckoe mose. 3akoH Kymona. HanpsikeHHOCTH
ANEKTpOCTaTHYeCKOro nosst. [IpuHiun cyneprnosnnuu.

34. Cunoseie muHU. [T0TOK BEKTOpa HAMPSHKEHHOCTH AJIEKTpocTaTHdeckoro moiist. Teopema [Maycca.
35. Ilorennman. Teopema O LMPKYJIALUN BEKTOpa HANPSIKEHHOCTU 3JIEKTPOCTATUYECKOTrO MOJIS.
CBs13b MEX1y HAIIPS’KEHHOCTHIO U TTOTEHIIUAJIOM.

36. DnektpoemkocTh. KonpeHcartopel. CoenuHeHHE KOHJEHCATOPOB. DHEpPrus  KOHJEHCATopa.
OHeprus EKTPUIECKOro MOJIs.

37. Dnextpudyeckuii Tok. IImoTHOocTh TOKa. VYpaBHEHHE HeNpephlBHOCTH. 3akoH Oma B
muddepeHunansHON hopme.

38. ConpotuBneHue npoBoJHUKOB. CTopoHHUE cuibl. 3akoH Owma B HHTErpainbHoil popme.

39. IIpaeuna Kupxroda s pacuera pa3BeTBICHHBIX Ienieid. MomrHocTh ToKa. 3akoH J[koyms-JIenra.
40. Egunas mpupoja 3JIeKTpUYecKoro U MarHutHoro noss. [lone apwxkymierocs 3apsaa. [TpuHuun
CYIIEpHO3UIIMM MarHUTHBIX noJiel. 3akoH bruo-Casapa.

41. TloTok M UUPKYJASIUS BEKTOpa MHIAYKIMM MarHutHoro mnoss. Teopema I'aycca u Teopema o
HUPKYISALNN.

42. Cwuna Jlopenma. Cuia Ammepa.

43. 3axoH snekTpomarHuTHOM uHAyKIKH @apanes. [Ipasuso Jlenmna. BuxpeBoe anekrpuueckoe nose.
44, SIneHue caMOMHAYKIUU. VHIYKTUBHOCTh. DHEPrUsi KOHTypa C TOKOM. DHEPrUsi MarHUTHOTO
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TI0JIS1.

45. Dnextpuueckoe mosie B BemiecTBe. [lonmsipuzanusi nuanekTpuka. BekTop 5saeKkTprUuecKoro
cMeleHus. Juanexkrpuueckas nNpoOHUIIAaEMOCTh BEUIECTBA.

46. MarnutHOoe moNle B BemecTBe. HamarHwueHHOCTh. HamnpsskeHHOCTH MAarHUTHOTO — TIOJIA.
MarnuTHas NpOHULIAEMOCTH BelecTBa. PeppoOMarHeTUKHU.

Ilepeuenn BonpocoB k 3k3ameHy (2 cemecTp):

1. Cucrema ypaBHeHuil MakcBemia Kak 00OOIEHHE Pa3pO3HEHHBIX SBJICHUH 3JEKTpUYECTBA U
Marserusma. MarepuaabHble ypaBHEHUS.

2. CsoiicTBa ypaBHeHM MakcBera. [Ipeacka3anue cyiiecTBOBaHHS JIEKTPOMArHUTHBIX BOJIH.

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

4. Tlnockas 3J€KTpPOMarHUTHas BOJIHA U €€ OCHOBHBIE XapaKTEPUCTHKH. DHEPrUs M HMITYJIbC
3JIEKTPOMArHUTHOMN BOJIHBI.

5. EcrectBennslil u monspusoBaHHbId cBeT. CTeneHb MOJSPU3ALUU JHUHEHHO MOJISPU30BAHHOIO
cBeTa. 3akoH Manoca.

6. [lonmspuszauus npu oTpakeHUH M MPEJIOMIIEHUH CBETA HA TPaHULE pas3jesa AUIIEKTPUKOB. YTOI
Bbprocrepa. [IBoliHOE mydenpenoMIICHHE.

7. CrocoObl monspu3anu ectecTBeHHoro cBera. Ilpuama Huxons. Bpamienue mnockoctu
MOJIAPU3ALlMU CBETA MPHU MPOXOKIEHUH Yepe3 ONTUYECKU aKTUBHYIO Cpeay.

8. Ilkama »neKkTpoMarHUTHBIX BOJH. (OCOOEHHOCTH ONTHYECKOro jauamna3oHa. Ilokazarenb
MIPEJIOMJIEHUS CPEJIBI.

9. Korepentnsie BoiHbl. MHTEpdepeHnns cBeToBbIX BOJH. CloXKEHHE MHTEHCUBHOCTEH B Cllydyae
HEKOT€pEHTHBIX U KOTePEHTHBIX KOJICOaHHH.

10. Onrtuyeckas pa3HocTh xoia. CBA3b ONTHYECKON PAa3HOCTH XOJa JIBYX BOJH C Pa3HOCTbIO (a3
MEX1y HUMH. Y CJIOBUSI MAKCUMyMa 1 MUHUMYMa.

11. Cxema IOura gns HaOmoneHuss wuHTepdepeHunu. BpemeHHas W HpocTpaHCTBEHHAS
KOT'€pPEHTHOCTb.

12. Unrepdepenuus B TOHKMX IUIeHKax. HaOmionenwe kosnen HploTOHA B OTpakeHHOM W
IPOXOASIIEM CBETE.
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13. SBnenue nudpaxumu. Judppaxmus Openens u @paynrodepa. [Ipunuun [toiirenca-Openens.

14, Tudpaxmnus Openens Ha KpyriaoM oTBepcTur. 3oHbI Openens. ['padudeckuii MeToa CIOKEHUS
aMIUIUTY .

15. Hudpaknus dpaynrodepa Ha y3kod mpsiMoiauHerHON menu. [udpakuuoHHas pemieTka Kak
COBOKYITHOCTbh KOHEYHOI'O YHCJIa IIEIEH.

16. TeruoBoe u3nyuyenue Ttena. 3akoH Credana-bonbimana. 3akon cmenieHuss Buna. I'mmotesa
[Inanka.

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

18. ®oronsl. JlaBnenue ceera. KopmyckyisipHO-BOJTHOBOM JTyail3M CBETA.

19. Paccesinue ¢porona Ha cBo60HOM AnekTpoHe. Popmyna KomnToHa.

20. BomnHoBBIe cBoiicTBa wacTull. [[nmnHa BomHBI ne bpoins. DkcrniepuMeHTaTbHbIe TTOATBEPKICHHUS
rurnoressl xe bpoiis.

21. Tpuanun vHeonpeaenennoctu. CooTHOIIEHNE HeonpeaeneHHocTel [ eiizendepra. OcobeHHoCcTH
IpoLecca U3MEPEHNs B KBAHTOBON MEXAHUKE.

22. dwusuveckoe WCTOIKOBaHHWE BOJIH jie bpoiinsa. BomHoBas ¢yHkIus u ee coiictBa. InoTHOCTH
BEPOSATHOCTH OOHAPY)KEHUS YaCTHIIBI.

23. OcHoBHas 3a7aya KBaHTOBOW MexXaHWKW. HecTanmmoHapHOe ¥ CTallMOHApHOE YypaBHEHHUE
[Ipénunrepa.

24. Yactuma B OJHOMEpPHOW OECKOHEYHOH MpPSIMOYTOJBHON MOTEHIHMaIbHOH siMe. KBaHTOBaHme
sHepruu. CoOCTBEHHBIE ()YHKIIUU COCTOSIHUS YACTHIIBI.

25. TIpoxoxkaeHHe YacTHUIIBI Yepe3 MOTCHIMAIBHBIN Oapbep. TyHHEeTbHBIH (D (EeKT.

26. KBaHTOBBIN TApMOHHYECKUN OCIHILISITOP.

27. TlmanerapHas mojenb aroma. [locrymatel bopa. KBanTOBaHWe 3HEpruu BOIOPOIONOIO0HOM
CHUCTEMBI.

28. Uznmyuyenue BoJopo0no00HbIX cucteM. CriekTpaibHble cepur atoma Bojgopoaa. ObobuieHHas
dbopmyna banemepa.

29. CnekTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH MO3JH.

30. VYpasuenue Ilpeaunrepa mms atoma Bojopona. KBanTtoBaHue mMomeHTa mmmyibca. I[lpaBumia
otOopa.

31. Cnun snextpona. KBaHTOBBIE ynCiia, ONUCHIBAIOIINE COCTOSIHUE 3JIEKTpoHa B atome. KpaTtHocThb
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BBIPOKJICHUS dHEepreTuueckux yposHeu. [Ipuanun [lTaynu.

32. IlpyHIMO TOXIECTBEHHOCTH OJMHAKOBBIX dYacTull. bo3oHsl u Qepmuonbl. KBaHTOBBIE
pacrpeesneHusl.

33. CBobOojaHble 37eKTPOHBI B MeTaiuie. DHeprus @epmu. 30HHas TEOPUS TBEPABIX Tell.

34. DneKTponpOBOJHOCTh METAJUIOB H MOJIYIIPOBOJAHUKOB. CBEPXIIPOBOAMMOCTb.

35. SIBnenue paguoakTuBHOCTH. OCHOBHOM 3aKOH paJuOaKTUBHOrO pacnana. IlocTosHHas pacnaza.
[Iepnon nonypacnana.

36. CocTaB U XapakTepUCTUKU aTOMHOTrO sifpa. KanensHas monens. Pazmep u ciiuH spa.

37. Macca u 3Heprusi CBsi3M aTOMHOTO 1pa. 3aBUCUMOCTH YCIbHON SHEPTHs CBS3H OT MAacCCOBOTO
yucaa. O6onodeyHas MoJieNb sApa.

38. SnepHble peakuuu. DHEPrus peakuuu. Peakunu neneHus u cuHTe3a sep.

39. PangunoaktuBHbe psfbl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3IydeHus saep. [nmunHa cBobGoaHOro
npobera o-4acTHIl.

40. Tpwu Buga B-pacnama. DHepreTHUeckuii crekTp B-yactun. HelitpuHo.

41. OcoOenHoctu y-u3nyueHus saep. [lpoxoxneHue y-KBaHTOB 4epe3 BELIECTBO.

42. Knaccuduxanus 3ieMeHTapHbIX YacTull. JIenToHsl. JIeNTOHHBIN 3apsi.

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

OIlK-1.2

Hcnons3yeT TeopeTndyeckue
OCHOBBI TCXHUYCCKHUX HAYK IJIA
IIPUMEHEHNS NHHOBAIIMOHHBIX
TEXHOJIOTHI Ha peaIbHBIX
CTPOUTENBbHBIX 00BEKTOB

IIpuMepHBIi nepevYeHb BONPOCOB U 3aJaHUH 110 J1a00paTOPHBIM padoTam

1 cemecTp

Ne 1l ((HpI/IMeHeHI/IC 3aKOHOB COXpaHCHUS I OIPCACIICHUA CKOPOCTH IOJICTA ITYJIN»

1. TlpuBenute mpuMepbl CHII, AAIOMIMX pPa3Hble BUJbI MOTEHIUAIbHOM »Hepruu. Kakue u3 HUX
MPUCYTCTBYIOT B AaHHOU pabote? M300pazute cxemy IKCIEPUMEHTATLHON YCTAaHOBKU M YKaKUTE
Ha HeH CHIJIBI, IIGfICTBYIOIL[HC Ha BCC TCJId, BXOAAIINC B CUCTCMY, B Ka)K,[Uﬂﬁ MOMCHT BPCMCHH.
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Kakue BenMuuHBI UMENH KUHETHUYECKAsl U MOTCHIMATbHASI SHEPTUS CUCTEMBI ITYJISI+MasTHUK» B
paznuuHbie MOMEHTHI ombiTa? IIpencraBpTe cXeMy M3MEHEHHS KMHETHYECKON W MOTEHIIUATbHON
SHEPTUU CHCTEMBI.

JInsi KakuX MOMEHTOB BPEMEHH B JIAHHOM 3KCIEPHUMEHTE MOYKHO MPUMEHSTh 3aKOH COXPaHCHHUS
MEXaHUUYECKOH 3HEPIuy, a JUIsl KaKuxX Helb3s U nouemy? Cxema.

JInsi KaKkuX MOMEHTOB BPEMEHH B JIAHHOM 3KCIEPHUMEHTE MOXKHO MPHUMEHSTH 3aKOH COXPaHCHHUS
HMITYJIbCA, a JIJISl KaKUX Helb3s U moueMy? Cxema

Hcnonb3ys 3akOHBI COXpaHEHUS TTONTyduTe GOopMyITy AJis pacyeTa CKOPOCTH MOJIeTa MyJIu B JaHHOU
pabore.

Kaxk nmpousBoautcst 00paboTKa SKCIIEpUMEHTAIILHBIX JIaHHBIX B JaHHOU padote. Kak onpenensercs
JIOBEPUTEIIBHBI WHTEPBAJ CKOPOCTH M CpPETHSS KBaJpaTHYeCKas MOTPEIIHOCTh OTKIOHCHHS
MasgTHHKa?

Ne 4 «MccnenoBanue BpamaTebHOTO IBUKEHUS TBEPOTO TeIa BOKPYT HEMOJBUKHOM OCH»

1.

=

KakoB xapakTep 3aBUCHMOCTH MOMEHTA UHEPLUHU OT PAcCTOSIHUSA, HA KOTOPOM HaXOJHUTCS TEJO OT
ocu Bpamienusi? B gannoii padore. [TocTpoiite rpaduk 3TOM 3aBUCUMOCTH.
Kak sxcniepuMeHTaIbHO OnpeenseTcss MOMEHT HHEPLIMHU Tejla B JaHHO 1abopaTopHoii pabote?
Kakwue 3aK0oHBI cOXpaHeHHsI TPUMEHSIOTCS /ISl BEIBOJAa pacdeTHRIX (opmyn? Tlomyunte hopmymy
JUIS pacueTa MOMEHTAa MHEPIIUU MasTHHKA.
KakoBa 3aBHCHMOCTB YTIIOBOTO YCKOPEHHUS TeJla OT MOMEHTA MPHIIOKEHHBIX K HEMY CHJI 1 MOMEHTA
unepuun tena? Ilocrpoiite rpadguk naHHON 3aBUCUMOCTH

Kak na mastHuke O0epOeka MOTyT OBbITh ONIpe/ieNIEHbI YTIIOBOE YCKOPEHHE, MOMEHT JEHCTBYIONINX
CHJI 1 MOMEHT UHepIuu?
Kak B maHHOIl pa®oTe pacCUMTHIBAETCS IMOTPENIHOCTH OIPENETICHUS MOMEHTa WHEPIWW Tela
OTHOCHUTEJIBHO MTPOU3BOJILHOW OCH BpALICHHUS?
[TpomeMoHCTpHUPYITE BO3MOKHOCTS IpuMeHeHus cpeabl Microsoft Excel (wmu npyroit cpenpr) ais
00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.
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Ne 5 «Omnpeenenune xapakTEpPUCTUK 3aTyXaOIUX KoJIeOaHWd (PU3MIECKOTO MasSTHUKA

1.

N

o

[Touemy koneOaHusl MasgiTHUKA B JJaHHOH paOoTe OyayT 3aTyXaroIlMMHU, JJaske MPHU BBHIKIIOUEHHOM
AJIEKTpOMaruure?

3anuIuTe ypaBHEHUs 3aTyXaloIMX 1 He3aTyXalouX KoyeOaHni, CpaBHUTE HX.

Kak ammumntya 3aryxaronmx KojeOaHui 3aBUCHT OT BPEMEHH U OT YMCIIa KOJIeOaHni?

KakoB ¢u3uueckuii cMbICa BEJIMYMH NMPUMEHUTEIBHO K JIaHHOM paboTe: HavajabHAs aMILTUTYAA
kojeOanuii, HavdanmpHas (aza koyieOaHWil, KPyroBas 4YacToOTa KOJICOAHWA, MEPUOJ] KOJCOAHUIA,
KOX(QQUIMEHT 3aTyxXaHHs, BpeMs pelaKkcaluu, JOorapupMHUECKUil JEeKPeMEHT 3aTyXaHus,
noopotHocTh. Kak oHn MeHstoTest ¢ poctom U?

Kak MeHsI0TCS XapaKTepUCTHKM 3aTyXalolMX KoJieOaHWM HadajbHas aMIUINTyla KoJjeOaHUil,
HavanpHas (aza KojeOaHMM, KpyroBas yacToTa KosieOaHuM, mepuoj KosnebaHuil, kodhduuneHt
3aTyxaHMsl, BpeMsl peJaKcalui, JorapupMUIecKuil JeKpeMeHT 3aTyXaHus, JOOPOTHOCTh €CIH OJJUH
U3 MapaMeTpoB JTaHHOTO (pu3nueckoro Masitiuka: |, m, L, K yBenuuuntcest (1100 yMEHBIIUTCS ) TIPH
(UKCUPOBAHHBIX 3HAYEHUSIX OCTABIIUXCS?

Jlig yero, B aHHOMU paboTe, rpaduKu CTPOSIT B Jorapudpmuyeckom macurade?
[TponemMoHCcTpUpY#TE BO3MOKHOCTD puMeHeHus cpeabl Microsoft Excel (mmm npyroii cpenbr) mst
00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 11 ((I/I3y‘-ICHI/IC CTaTUCTUYCCKUX 38.KOHOMCpHOCTCﬁ»

1.

w

KakoBo pacnpenenenue apoOu mno sueiikam Ha nocke ['ampTona? Kakoe pacnpenenenue
aHAJIOTM4YHO JaHHOMY B MKT?

KakoBo pacnpeneneHue 31eKTPOHOB MO MOJYJIIO CKOPOCTH B AaHHOW pabdote? UTo mpomcxoaut
MIPU U3MEHEHUH HaNpsHKEHUs Hakasa?

Kaxkue craTuctuyeckue MeToAbl IPUMEHSIOTCS B TAaHHOHM paboTe?

[TpoxeMoHCTpUPYITE BO3MOKHOCTE TprMeHeHus cpeabl Microsoft Excel (wmm apyroit cpenbr) mist
00pabOTKHN AKCIIEPUMEHTAIBHBIX TAHHBIX.
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Ne 14 «Onpenenenne nokasarens aguadarsl merogoM Knemana u Jlezopmar

=

OO0bsicHUTE XOJ] SKCTIEpUMEHTA U PEe3yIbTaThl pacyeTa.

2. HazoBuTe mpoIEecChl, MPOUCXOIANINE C Tra3oM, B XOJ€ O3KCICpUMEHTa H H300pa3uTe HX

rpaduvecky.

3anumuTe ypaBHEHHs IS BBIBOAA (POPMYJIBI TOKA3aTeNsl aiiadaThl.

4. TIpomeMOHCTPUPYHTE BOZMOXKHOCTD puMeHeHus cpeabl Microsoft Excel (vnm npyroii cpersr) s
00pabOTKHM HKCIIEPUMEHTAIBHBIX JIAHHBIX.

5. Kak B nanHo# paboTe MUHUMHU3HUPYETCS OTPEITHOCTh SKCIIEPUMEHTAIBHBIX JAHHBIX?

w

Ne 21 «MccnenoBanue 31eKTPOCTATHYECKOTO MOJIS C TIOMOIIIBIO 30Ha

1. Yto Takoe HampsKEHHOCTH 3jeKTpudeckoro nong? Kak rpaduuecku npeacTaBuTh pacrpeieneHue
HaIpsLDKEHHOCTH B Pa3HBIX TOYKAX 3JIEKTPUUYECKOTO MO B TaHHOM padoTe?

2. Yro Takoe MmoTeHIHal deKTpocTaTHueckoro nois? Kak rpaduuecku npeacTaBuTh pacnpeaeacHue

MOTEHIIMaja B Pa3HbIX TOUKAX 3JIEKTPHUUECKOro MoJis B JaHHON paboTte?

YeMy paBHa paboTa MO NEpEeMENIEHHIO 3apsjia BAOJIb SKBHIOTEHUIUAIBLHONW MOBEPXHOCTH U MO

3aMKHYTOMY KOHTYpY, OTPaHHYEHHOMY YyYacTKaMH CHJIOBBIX M JKBUIOTCHIIMATBHBIX JIMHHN?

Brruucnure paboTy o nepemMenieHnIo 3apsia no 3aaHHoi TpaeKTOpuH.

4. Kaxk M3MEHHTCS KapTHHA CUJIOBBIX M SKBHITIOTCHIIUAIBLHBIX JIMHUHA TPH YBETMUECHUH (YMEHBIICHUH )
HaNPsHKEHHOCTU MEXKIY dJIEKTPoAaMu?

w

No 24 «Pacmmpenue npeena u3MepeHust aMIepMeTpa MOCTOSHHOTO TOKay

1. KakoB mnpuHIMN JIEHCTBHUA 3JEKTPOU3MEPHUTEIBHBIX IMPHUOOPOB MAarHUTOAIEKTPUYECKOTO U
JIEKTPOMAarHUTHOTO THIIA, IPUMEHAEMBI B TaHHOU paboTe?
2. Yro Ha3pIBalOT TOKOM TIIOJIHOTO OTKJOHEHHS] UM HANpPsHKCHHEM TMOJHOTO OTKJIOHEHHUS
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ok~

IEKTPOU3MEPUTEIHLHOTO Ipudopa?

Kakum 006pa3oM BKIIIOYAIOT aMIIEPMETP M BOJIBTMETP B DIICKTPUUECKYIO IIETIb JJISl U3MEPEHHsI TOKa
n HanipspkeHust? [IpoeMoHCTpupyiiTe HABBIKK BKIIFOUSHHS 3TUX TPUOOPOB B AIIEKTPHUYECKYIO IIETIb.
Yro Takoe nryHt? [{ns gero u kak o ucnons3yerca? [IponeMoHCcTpupyiiTe HCIONB30BaHKE IITYHTA.
UYro takoe nobaBoyHOE conpotuiieHue? /s yero u kak oHo ucnoiab3yerca? [Ipoagemoncrpupyiire
UCTIOJIb30BaHUE JOOABOYHOTO COMPOTUBIICHHS.

[MponemMoHCTpUpPY#iTE BO3MOKHOCTD IpuMeHeHus cpebl Microsoft Excel (wmm npyroii cpenbr) mist
00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX.

Kak B n1anHO# pab0oTe MUHUMHU3HUPYETCS MOTPEIIHOCTD SKCIIEPUMEHTAIBHBIX JaHHBIX ?

Ne 28 «Onpenenenne HHAYKTUBHOCTH KaTyIIKU U MArHUTHOM MPOHUIIAEMOCTH (peppOMarHuTHOTO
TeNa»

1.

Kakue npubopsl mpUMEHsUIUCh B JNaHHOW paloOTe ISl OMpENeiusl MapaMeTpOB IMOCTOSHHOTO U
MEPEMEHHOT0 TOKa?

2. Tlomyuute ¢opmyiny sl pacdeTa TMOJHOTO CONPOTHUBIICHHS IIEMH TIEPEMEHHOTO TOKa,
UCTIOJIb3yEeMOH B TAHHOM paboTe (MM MPEACTaBICHHOW NMPEnoaaBaTesieM).

3. Kak ompexensinach WHAYKTUBHOCTh KAaTYIIKA B JaHHOW paboTe? Kakum emie crocoOOM MOXKHO
OIPEICTUTh HHIYKTHBHOCTH?

4. TlpomeMOHCTpHUPYHTE BO3MOKHOCTh IpuMeHeHus cpeibl Microsoft Excel (wmm npyroii cpebr) aist
00pabOTKH IKCIIEPUMEHTAILHBIX JaHHBIX.

2 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JIMH3BI U TTOJIOCHI TIPOMYCKAHUS CBETO(DHIIBTPaA C TTOMOIIBIO
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koJsiery Herotonay

Kak o0bsicHsiercs nosiBinenue kosuer Herorona?

[Momyunre dhopmyIbl 11l pacueTa pagnycoB TEMHBIX M CBETIIBIX KoJen HpioToHa.
[Tomyuure dhopmyiy A OnpeaesieHus paanyca KPUBU3HBI JINH3bI.

Kak B nanHO# paboTe MUHUMHU3UPYETCS IOTPEIIHOCTh SKCIIEPUMEHTAIbHbBIX JAHHBIX?

PobhdRE

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

1. KakoBbl mapamMeTppl M XapaKTEPUCTUKH JUPPAKIMOHHOM pEUIeTKH, NpPUMEHSEeMOl B
JKCIEpUMEHTE?

2. Tlomyunre Qopmyny ansi ONpeneneHuss JUIMHBI CBETOBOM BOJHBI MpH JU(paKIuH Ha
TU(PPAaKIIUOHHON pelIeTKe.

3. KakoBo npakTrueckoe npuMeHeHne TU(QPaKIIHOHHBIX PEIIETOK?

4. Kak B 1aHHOH pab0Te MUHUMHM3HPYETCSI MOTPELIIHOCTh KCIIEPUMEHTAIBHBIX TaHHBIX?

Ne 35 «Onpenenenne KOHIEHTPALMU PacTBOPOB caxapa U IOCTOSIHHOM BpaIlleHUs»

1. Ha ocHoBe Kakoro SBIEHHUS ONpENeNsIeTcs KOHIICHTpAIUs pacTBopa caxapa B JaHHOM
JKCIIEpUMEHTE?

[TosicHuTe YyCTPOWCTBO M MPUHLIMI ACUCTBHS pU3Mbl Hukoms

[TosicHATE YCTPOMCTBO M MPHUHIUN JAEUCTBUS OJIYTEHEBOTO CaXapUMeTpa

Kak B manHOi1 paboTe MUHUMH3UPYETCS MMOTPEITHOCTh IKCIIEPUMEHTANTBHBIX JTAaHHBIX?

Hown

Ne 36 «CHATHE BOJIBTAMIIEPHBIX XapPAKTEPUCTUK (POTOTIEMEHTA U ONIPE/ICTICHUE €T
YyBCTBUTEIBHOCTU»

1. Tlpoananusupyiite moaydeHHbIe B JabopaTopHoil pabote BAX
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2. Kak onpenensercs nocrosHHas [lnaHka B JTaHHOM 3KcriepuMeHTe?

3. Kak B nanHoi pabote MUHUMU3UPYETCS OTPEUTHOCTD HKCIIEPUMEHTAIbHBIX TaHHBIX ?

4. Kak B 1aHHOI paboTe pacCUunThIBAE€TCS MOTPEIIHOCTD ONPEIENeHUsI TOCTOAHHOM [1nanka?

5. TIpoaeMoHCTpUPYHTE BO3MOXKHOCTD ipuMeHeHHus cpebl Microsoft Excel (wmu mpyroii cpebr) aist
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 41 «HccnenoBanue BO30YKIEHUS aTOMOB raza»

=

OObsicHUTE IPUHLIUII OTIPEIETICHUS BO30YK/IEHHBIX COCTOSIHUI aTOMOB rasa B SKCIIepUMeHTe?
[TosicHuTe nMpuHLIMI pabOTHI JEKTPOHHOM JaMITbI

3. B kakom nmama3oHe 3JIEKTPOMArHWTHBIX BOJH JIS)KHUT HU3ITydeHHE BO30YXKIEHHBIX aTOMOB ITapoB
pTYTH U moyemy?

Kak B JaHHOM 3KCIIEpUMEHTE OIpeeseTcs 00JacTh JIOKAIN3alUK 3JIEKTPOHA U KaK MOJTy4YEeHHbIE
JTaHHBIE COIJIACYIOTCS C TEOPETUYECKUMHU MPEATIOChUIKAMU?

N

&

Ne 42 «Onpenenenue r1aBHBIX KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSIHUM aToMa BOJOPO/Iay

1. TlosicHuTe yCcTpONCTBO M MPUHLUI pabOTHI CIIEKTPOCKOIIA, UCIIOJIb3YEMOT0 B IaHHOH paboTe

2. Tomyuure dopmyny Iuisi OmpeneNuHUs TIaBHBIX KBAHTOBBIX UYHCEN BO30YKICHHBIX COCTOSHHN
aToMa BOJOPOJa U IPYTUX BOJOPOIONOJOOHBIX aTOMOB

3. Uro HazpIBaeTCs TPalyHpOBOYHBIM IpaduKkom?

4. TlpomeMoOHCTpHpYHTE BO3MOKHOCTh puMeHeHus cpeabl Microsoft Excel (wmm npyroii cpenbr) mst

00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX

Ne 51 «M3ydyeHne 3aKOHOMEPHOCTEN O-pacraga

1. Yro Takoe akTHUBHOCTh PaJAMOAKTUBHOIO AJIEMEHTA, €€ BHIUMCICHUE U €AMHULIBI U3MEPEHUS.
2. B dewm cocrout 3akoH [ eiirepa - Herrona?
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Kak o1leHUTh 3HEPTHIO O - YACTUIIBI?

VYerpoiicTBo 1 puHIUIT paboThl cueTdrka I eirepa-Mrosepa.

[MponemMoHCTpUpPY#iTE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wmm npyroii cpenbr) st
00pabOTKH IKCIEPUMEHTAIBHBIX TAaHHBIX

ok w

Ne 53 «Onpenenenre MakcUMaabHOW SHEPTUM B-4acTULl U UAECHTU(UKALNS PalOaKTUBHBIX
IIpernapaToB»

1. Kakue u3BeCTHBI pa3HOBUIHOCTH OeTa-pacnana? Kakas U3 HUX HCCIEIyeTcs B JTaHHOM
JKCIIepUMeHTe?
2. B kakux auana3zoHax HaXoJAATCs MEepHO/Ibl OIypacnaia U SHepruu 0eTa- pacnajia MpUpPOIHBIX
PaTUOHYKIUIOB?
3. KaxoBbl 0CHOBHBIE 0COOEHHOCTH B3aMMOAEUCTBUS O€Ta-4acTull C BEIIeCTBOM?
[TpoaeMoHCTpUpYiTEe BO3MOXKHOCTD puMeHeHHst cpepl Microsoft Excel (wmu apyroii cpenpr)

JJI O6pa6OTKI/I OKCIICPUMCHTAJILHBIX JAHHBIX

OIIK-1.3

Pemaer uHXeHEpHBIE 3a7auu C
ITOMOIIILIO MaTEeMaTHYECKOI0
anmapara BEKTOPHOH anreOpsl,

aHaJIUTHYECKOMH reomMeTpuun
MaTEMAaTHYCCKOI'O aHaJInu3a

u

IIpuMepHBbIH NepedyeHb NPAKTHYECKUX 3aaHUi
1 cemecTp

3aganme 1.Touka ABMKETCA B IUIOCKOCTH XOY IO 3aKOHY: x =—2t;y = 4t(1—t). Haiitu ypaBHenue

tpaekTopuu Yy = f(X) u u300pa3uth ee rpaduvecku; BEKTOp ckopoctd V U yCKOpeHus a B
3aBUCHMOCTH OT BPEMEHH; MOMEHT BPEMEHHU 1, B KOTOPBIH BEKTOP YCKOPEHHs & COCTaBJsieT yroi n/4
¢ BeKTOpoM ckopoctH V . OTBeT: y=-x>-2x; V =-2i +4(1-2t)], a=-8], to=0,75cC.

3ananme 2. Teno BpamaeTcst BOKpYT HEOJBH)KHOM OCH IO 3aKOHY ¢ =2+4-t—2-t?>. HaliTu: 1) cpennee

3HAYCHHUE YIIIOBOI CKOPOCTH (o) 32 IPOMEKYTOK BpeMeHH OT =0 110 0CTaHOBKH; 2) YIIIOBYIO
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CKOPOCTH TeJla B MOMEHT BpemeHu t=0,25 ¢; 3) HopMaibHOE YCKOPEHUE TOYKH, HaXOAIICICS Ha
2
paccTossHUM | M OT OCH BpaIlleHUs B TOT e MOMEHT BpemeHu. OTBeT: 2pan/c; 3 pan/c; 9 m/c”.

3apanue 3. [llap Mmaccoit M=4Kr IBHKETCS CO CKOPOCTHIO V1=5 M/C U CTAIKUBAETCA C IIIApOM Maccoi
My =6 Kr, KOTOPBIN JBUKETCSA €My HaBCTpeuy cO CKOpocThio Vo=2 M/c. Onpenenure CKOPOCTH 1IapOB
nocle yaapa. Y aap cuuTath abCOIIOTHO YIPYTUM, IPAMBIM U leHTpanbHbiM. OTBeT: 3,4 M/c, 3,6 M/c.

3aganue 4. Ban B Buje CIIOMHOTO MUIMHAPA Maccoit M1=10 Kr Haca)keH Ha TOPU3OHTAIBHYIO OCh.
Ha nununaap HaMoTaH miHyp, K cBOOOJHOMY KOHITY KOTOPOTO MOABEIIeHa THpsi Maccod  My=2 kr. C
KaKUM YCKOpPEHHEM OYJET OMyCcKaThCs TUPs, €CIH €€ MPEeI0CTaBUTh camoii cebe? OTBet: 2,8 m/c?.

3aganue 5. OnpeaenuTs Nepuo/l, YaCTOTY M HaYaNbHYIO (ha3y KoeOaHuil TOUKH, ABMKYILEHCS IO
_ -1
YPAaBHEHHIO: x=A-sinw(t+7) rae ©=2,5m ¢, 7=0,4 ¢,A=0,02 M. KakoBa CKOpPOCTb TOYKH B MOMEHT

BpeMmenu 0,8 ¢. Oteer: T=0,8c; v=1,25 ot V=0,157 m/c.

3aganue 6. Toueunsle 3apsaasbl ;=10 HKI u 02=-20 5K HaxoxaTcs B Bo3ayxe Ha paccrosiHuu 10 cM
ApyT oT apyra. OnpenenuTs HalpsHKEHHOCTD MOl B TOUKE A, y/IaJe€HHON Ha pacCTOsSHUE 6 CM OT
IepBOro u Ha 8 cM oT BToporo. Kak n3MeHUTCS MOTEHIMaJIbHAsL YHEPTUS B3aUMO/IEHCTBUS 3apsI0B,
€CITU TIePEMECTUTh BTOPOM 3apsizl B 3Ty Touky? Kakyro a1t 3TOro Hy>kHO coBepIIUTh paboTy? OTBeT:
37,6 kB/m; 12 mx/JIx.

3aganme 7. Tpu MI0CKUX BO3AYIIHBIX KOHAEHCaTopa ¢ eMKocTAMH C1=1,5MKk®D, C;=7 MKD, C3=2 MKD
COEIMHEHBI MTOCJIEI0BATEIBHO U MPUCOEAMHEHBI K UICTOYHUKY ToKa. [Ipu 3TOM 3apsa BToporo
KOHJEeHcaTopa paBeH 14- 10 K. a) Haiitu snepruto sToit 6arapeun. 6) He oTkimrouas CTOYHMKA TOKA
oT OaTapeu KOH/IEHCATOPOB, Pa3BUTAIOT IJIACTHHBI TPETHET0 KOHIEHCATOpa, YBEIMUNBAs PACCTOSTHUE
MEXIy HUMH B 2 pa3a. Haiitu n3meHnenune eMkoctu u 3apsiga 6arapen. Otset: 490 mJIx, 0,21 mx®D, 0,4
MK




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeaCTBA

3ananue 8. J/[pa snementa (€, =1,2 B, r;=0,1 Om, €,=0,9 B, r, =0,3 Om) coenMHEHBI OTHOUMEHHBIMHU
nonrocamu. ComnpotuBiierre R coemmHUTENBHBIX TPoBOAOB paBHO 0,2 OM. OnipeaenuTh CHITy TOKa B
nenu | W pa3HOCTH MOTEHITMAIOB HA 3aKMMaxX Kaxkoro ucrounuka. Orser: 0,5 A; 1,15 B; 1,05 B.

3aganue 9. Kpyrosoii BuTok paanycom R=15,0 cM pacnonokeH OTHOCUTEIbHO OECKOHEYHO ITMHHOTO
MPOBOJIa TaK, YTO €T0 MIOCKOCTH MapaliienbHa mpoBoay. [lepnenaukyssp, BOCCTAaHOBICHHbBIN Ha
MPOBOJI U3 IICHTPA BUTKA, SABJISETCS HOPMAJIBIO K IJIOCKOCTH BUTKA. Crita Toka B rpoBoje 11=5A, cuna
TOKa B BUTKe TOKH |,=1A. Paccrosiaue ot 1ieHTpa BuTKa 10 nmposoaa d=20 cm. Onpenennre
MarHMTHYIO MHAYKLHUIO B IeHTpe BUTKa. O1BeT: Bo=6,5MKT1.

3ananmue 10. [TpoBosamuii miockuit KOHTYp, UMEIOLIHH (hopMy OKpyKHOCTH paguyca I = 0,05 m
MIOMEILEH B OJJHOPO/IHOE MATHUTHOE MOJI€ TaK, YTO JTMHUM MAarHUTHOM MHAYKIIUU TOJIsl HAlpaBJIeHbI
MEePIEHIUKYISIPHO TIOCKOCTH KOHTYpa. Compotusienne koHTypa R =5 OM. MarautHas HHIyKIUs
Mmensiercs 1o 3akony B = kt, rae k= 0,2 Tn/c. Onpenenute: a) 3.1.C. HHAYKIIMH, BO3HUKAIOIIYIO B 3TOM
KOHTYpe; 0) cruily MHAYKIIMOHHOTO TOKa; B) 3apsijl, KOTOPBIN MPOTEUET [10 KOHTYPY 32 EPBbIE 5 CEKYH]T
n3Mmenenus noig. Oteer: 1,6 MB; 0,3 MA; 1,6 MK

3ananmne 11. Karymnika HamMmoTaHa MeHBIM IPOBO1oM guamerpoM 0=0,2 mm ¢ obrueit jmmHoi 1=314 M u
nMeeT UHAYKTUBHOCTH L=0,5 ['n. Onpenenuts conpoTUBICHNE KaTyIIKU: 1) B LIENIH TOCTOSTHHOTO
TOKa; 2) B IIeNH epeMeHHOro Toka ¢ yactoroit v=50 I'u. OtBer: R=160 OM; R=224 Owm.

2 cemecTp

3apanme 12. B onbite FOHra cTekyissHHAs MIACTUHKA TOJIIMHON B 2 CM IOMEIIAETCS HA IIYTH OJHOTO U3
HHTEPpDEePUPYIOMHNX JTyde NEePIeHANKYIIPHO JTydy. Ha CKOIbKO MOTYT OTIIMYATLCS APYT OT ApyTra
3HAYCHMS TIOKA3aTeNs IPEIOMIICHHUS B Pa3IMYHBIX MECTaX IUIACTUHKH, YTOOBI U3BMEHEHUE Pa3HOCTH




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeaCTBA

X0Ja OT 3TOM HEOJHOPOJAHOCTH He mpeBbimano 1 Mkm? OtBeT: A<N=5- 10,

3ananue 13. [Iydyok Oenoro cBera najgacT HOPMaJIbHO K TOBEPXHOCTH CTEKIISIHHON TUIACTHHKHU
tosmHoi d=0,5 MKkM, Haxomsmielcs B Bo3ayxe. [lokaszatens npeigomiieHus crexia n=1,5. B
pe3ynbrate HHTep(hepeHIIMY HHTEHCUBHOCTh HEKOTOPBIX BOJIH, UTMHBI KOTOPBIX JIeXKAaT B Mpenenax
BuguMoro criekrpa (ot 400 qo 700 HM), ycunuBaeTcs npu oTpakeHuu. OnpenenuTe JUIMHBI STUX BOJIH.
Ortser: 0,6 mxm4 0,43 MKM.

3aganme 14. [Tnockas BonHa (A=0,5MKM) NlajlaeT HOPMAJIBHO Ha auadparMy ¢ KpyriibIM OTBEPCTHEM
nuametpoMm 1,0 cm. Ha kakoM pacCTOSTHUM OT OTBEPCTHS Ha €0 OCH JOJDKHA HaXOJAUTHCS TOYKA
HaOJTIOICHUS1, YTOOBI OTBEPCTUE OTKpPBbIBAIIO: 1) onHy 30HY ®penento; 2) nee 30Hb1 @penenst? OTBET:
50; 25 m.

3apanme 15. Haiitu HanGoabIuil MOPSI0OK CHIEKTpPa A JKEITOM JTMHUN HATPHSL C ATMHOMN BOJIHBI
A=589 HM, eciH OCTOSIHHASL TUPPAKIUOHHOM pemeTku d=2mMkM. CKOJIBKO BCETO MAaKCHMYMOB JIaeT
ata pemrerka? [lox kakum yriaom ¢ HaOmogaeTcs nocneaHuit Makcumym? OtBet: 3; 7; 62°.

3ananue 16. /[Ba monsipuzaropa pacroyioKeHbl TaK, YTO YTOJI MEXAY X IIOCKOCTSIMU MPOMYCKaHUS
paBeH 25°. OnpenenuTth, BO CKOJIBKO pa3 YMEHBIIUTCS HHTEHCUBHOCTh €CTECTBEHHOTO CBETA MPHU
MPOXOXKACHHUH: 1) yepe3 oauH (TIEpBBI) OJsIpu3aTop, 2) yepes oba nonspuszatopa. Koaddurment
MOIJIOIIEHUS cBeTa B nossipuzatope pasel 0,08. Otser: 2,17; 2,88.

3ananue 17. Yepnoe teno nmeet temnepatypy 3 kK. ITpu oxnaxneHuu Tena aauHa BOJIHBL,
MPUXOASIIASACA HA MAKCUMYM H3ITy4aTelIbHOM cocoOHOCTH, M3MeHnIach Ha 8 MKM. Jlo kakoii
TeMnepaTypbl oxyiaauiock teno? Oreet: 323K.

3aganme 18. Y3kuii mydok MOHOXpPOMATHYECKOTO PEHTT€HOBCKOTO U3JIYYEHHUs MaJaeT Ha
pacceunBaroniee BemecTBo. [Ipu 3ToM yiHa BOJTHBI U3JIYYEHHUS, PACCESTHHOTO MOJT YTIIaMH1 60° u 1200,
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OTJIMYAIOTCS IPYT OT Jpyra B 2 paza. CumTasi, 4TO pacCesHUE MPOUCXOIUT Ha CBOOOIHBIX JICKTPOHAX,
HAaWTH JUIMHY BOJIHBI Majiatoniero unydenus. Oreert: 1,2 nm.

3aganue 19. Kpacnas rpanuna  dortosddexra mas HexkoToporo Meraiia paBHa 275 uMm. Haiitu: 1)
paboTy BBIXOJa JEKTPOHA U3 ATOr0 MeTalljia, 2) MAKCUMAaJIbHYIO CKOPOCTh 3JIEKTPOHOB, BHIPHIBAEMBIX
13 5TOr0 MeTajia CBETOM ¢ AnuHOM BoiIH 180 HM, 3) MaKCUMaNbHYI0 KHHETHYECKYIO SHEPTHIO ATHX
a1eKkTpoHoB. OTBeT: 4,525B; 9,1'105 M/c; 2,383B.

3aganue 20. DnexTpoH obnanaeT kuHeTHueckoi sueprueii 30 3B. Onpenenuts 1e0pOHIEBCKYIO
JUIMHY BOJIHBI 3JIEKTPOHA. BO CKOJIBKO pa3 M3BMEHUTCS 3Ta AJIMHA BOJIHBI, €CJIM KHHETUYECKast YHEPTUs
MenbImuTes Ha 20%? Otser: 2,2:107 % m; 1,12.
9 9 b

3aganue 21. [Ipu qBUKEHUH YaCTUIIBI BIOIb OCH X CKOPOCTh €€ MOKET OBITh ONpe/IeNieHa C TOYHOCTHIO
(ommobkoii) 1o 1 cM/c. Haiitu HeonpeneneHHOCTh KOOPAMHATHI, €CITU YaCTHUIIeH sBseTcs: 1) 3JeKTpoH,
2) npobunka maccoii 0,1r. Otset: 0,01Mm; 1028,

3aganue 22. Yactuia HaxoAuTCs B 0ECKOHEYHO TITyOOKOH OJJTHOMEPHOM MOTEHIIMATBFHOU UMest
MUHUMAabHYIO SHEpruto. KakoBa BeposSTHOCTh OOHAPYKEHUS YaCTHUIIBI B CPEIHEN TPETH SMBbI?
Otser: 0,609.

3apanue 23. Onpenenuts JJIMHY BOJIHBI, COOTBETCTBYIOLYIO TPETHEH TMHUM cepuu banbmepa: 1) B
CIEKTpE U3JIYYEHHH BOJIOPOJa, 2) B cnekTpe uznyuyenus nona renus. Oteer: 434um, 109uM.

3aganue 24. Onpeenute Neprosl MOJTypachaga U HadadbHYR aKTHBHOCTh BUCMYTa gyBi , €CITH

. 1
M3BECTHO, YTO BUCMYT Maccoid M = 1 r, BeiOpaceiBaet 4,58-10 > S —yactui 3a 1 cekynny. Bo ckonbpko
pa3 U3MEHUTCS aKTUBHOCTH 3a Mecsl? OTBeT: 5 cyTok; 64 pasa.

3ananue 25. SAnpo 6epumus-7 f-paguoakTuBHO 1o cxeMe K-3axBata. 3anucars peakmnuio. Kakue
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YaCcTUILIBI IPU ATOM 00pa3oBaIuCh?

3aganue 26. BorunciauTs B a.e.M. Maccy sizipa °C, y KOTOPOTO SHEPrusl CBSA3U HA OJJUH HYKJIOH
paBHo 6,04 MaB. Otsert: 10,0135 a.e.m.

3aganue 27. ConHeyHas MOCTOSIHHAS JUIsl 3eMIIH (PHEPTHsI COTHEYHOTO U3ITyYeHUs, A Ial0Iero
B €JIMHMILY BPEMEHU Ha €IMHUILLY IUIOIIA/IU B EPIEHANKYIIIPHOM HarpasieHuH) paBHa 1370 I[)K/c-MZ.
Onwupasch Ha 3Ty BEJIMYUHY, HAIIUTE, CKOJIBKO II0 MAacCe BOJIOPO/1a BHITOPAET €KECEKYHHO BHYTpU
COJTHIIA, €CJIM U3BECTHO, YTO HCTOYHHKOM YHEPTHH COJTHIIA SIBJISICTCS CHHTE3 YEThIPEX SIep BOJIOPOAa C
oOpazoBanuem sijpa renus-4. Oteer: 630 MuH.T/C.

OIIK-1.4

Pemaer Teopetnueckue 3agauun B
o0nactu TEIUIOTEXHUKH,
TU/IPABIMKHU, TEIJIOMAacCOOOMEHa,
UCTONB3ys  (pyHAaMEeHTalbHbIe
3HaHUA

3apanme 1. Haiigure 1 ra3006pa3Horo a3oTa TeMIeparypy, Ipu KOTOpPOil CKOPOCTSIM MOJIEKYJI Vi =
300 m/c u V2 = 600 M/c COOTBETCTBYIOT OAMHAKOBBIE 3HAUEHUS (QPYHKIIMH paclpesenenus Makcpesia

f(V). OtBer: 1 _ MV =Vi') _aaqp
2k Inv, 1V;)

3ananme 2. MneanbHblil 1ByXaTOMHBIN ra3 00beMOM 5 J1 U 1aBJICHUEM 10° ITa M30XOPUYECKHU HArpeIIH,
B pPe3yJIbTaTe Yero CPeIHssd KUHETUUYECKasi SHEPrus ero MoJieKkyin ysenuuunachk ot 0,0796 3B no 0,0923
5B. Ha ckosbko ipu 3TOM U3MEHUTHCS AaBieHue raza? B nanpHelmeM raz n30TepMUYeCcKu
pacIIMpHIIN 10 Ha4aJdbHOTo AaBiieHus. Omnpenenute 00beM ra3a B KoHlle nporecca. OTBET: yBETUUUTCS
Ha 0,16 Mlla; 5,8 m.

3ananue 3. Onpenenute K03OUIMEHT TETUIONPOBOIHOCTH A a30Ta, €CJid KO3(PPHUIIUEeHT
JUHAMHYECKOM BSI3KOCTH M AJIsL HETOo MpH Tex ke ycnoBusax paBeH 10 mklla-c. Oter: A=7,42 mB1/M"K.

3ananue 4. 12 r a30Ta HaXOIATCS B 3aKPBITOM cocyne oobemoM 2 i1 ipu temmepatrype 10°C. IToce
HarpeBaHus JaBJICHUE B COCYE CTAJI0 PABHO 104MM.pT.CT. Kaxkoe xonmdecTBo Teria Ob1710 cO00IIEeHO
rasy npu HarpeBanuu? OtBer: 4,1- 108 Jx.
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3apanme 5. Cmemanu Boay maccoit mi=5kr npu remneparype T1=280 K ¢ Bogoit maccoit my=8kr
npu Temneparype T, =350 K. Haiitu: 1) remneparypy 0 cmecu; 2) usmMeHeHue AS SHTPOINH,
npoucxozsmiee npu cMemuBannn. Oteet: 323 K; 0,3 xJIx/K.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomexyTouHas arTecTanus Mo AucuuiuinHe «Pu3nkay BKIIIOYAECT TEOPETUIECKHUE BOIIPOCHI,
TIO3BOJISIONINE OIEHUTh YPOBEHBb YCBOCHHUSI 00yUYarOIIUMUCS 3HAHUHN, U IPAKTUYECKUE 3aaHN,
BBISIBIISIFONIHE CTETIEHb COPMUPOBAHHOCTH YMEHUH ¥ BIIaICHU, IPOBOIUTCS B opme 3auera (1
cemectp) u B popme sk3amena (2 cemectp).

3aueTr 06yqa}oumec>1 IMOJIy4aroT B pE€3YyJIbTaTC BBIIIOJHCHHA BCEX BUI0B pa60T,
npeayCMOTPEHHEBIX BO 2 CEMECTPE U3YUCHUA HaHHOﬁ JUCHUITIIMHBI. B CJIydyac HECBBIIIOJIHCHUA,
3a4CT MPOBOAUTCA B (1)OpMC CO6CCCI[OBaHI/I$I I10 BOIIpoCaM COTJIaCHO MEPCUYHIO BOITPOCOB K 3a4€CTYy.

Ilokazamenu u Kpumepuu ouenueanun zauema.:

- Ha OLIEHKY «3a4T€HO0» 00y4aroluiicsi AEMOHCTPUPYET YPOBEHb, HE HIXKE IIOPOrOBOTO,
c(OPMHPOBAHHOCTU KOMIIETCHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUITUI MOTYT JOITyCKaThCs
OLIMOKH, MOXKET MPOSBIATHCS OTCYTCTBUE OTJENIbHBIX 3HAHUH, YMEHU, HABBIKOB, 00y4aroIuics
MOTYT MCIIBITBIBAET 3HAUNUTEIJIbHBIE 3aTPYIHEHHSI IPU OTIEPUPOBAHUY 3HAHUAMHU U YMEHUSIMU TIPU
UX [EPEeHOCEe Ha HOBBIE CUTYAIUH.

- Ha OLICHKY «HE 3a4Te€HO» 00y4Jaroliics He MOXKET MOKa3aTh 3HAHUS HA IOPOTOBOM YPOBEHb
c(OPMHPOBAHHOCTU KOMITETEHIIMH, T.€. 00y4yaromuiicsi He MOKa3bIBaeT 3HAHNE OCHOBHOTO
MmarepHaia B 00beMe, He00X0AUMOM IS IpeACTOosIIIel MpodecCHOHAIBHOM NesTeTbHOCTH; He
CHOCO0OEH apryMEeHTHPOBAHHO U IIOCIE0BATEIBHO U3JIaraTh, JOIyCKAaeT IpyobIe OMINOKU B
OTBETAaX; HE MOXKET I10Ka3aTh UHTEJUIEKTyaJIbHbIE HAaBBIKU PEILIEHUS IPOCTHIX 33/a4. HE
MOJTBEPK/Ia€T OCBOCHHE KOMIIETEHIIUH, IPEAYCMOTPEHHBIX MPOTPaMMOH.

DK3aMeH Mo JaHHOM JUCIUILIINHE IIpOBOAUTCH B yCTHOﬁ (I)opMe 10 3K3aMCHAIIMOHHBIM 6I/IJ'ICT8.M,
KaXKIbIi U3 KOTOPBIX BKJIKOYACT 2 TCOPCTUUCCKHUX BOIIPOCA U OAHO NPAKTUYCCKOC 3a1aHNC

(3amauay).

Ilokazamenu u Kpumepuu OoueHu6anus IK3amena:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4aroUUiics IeMOHCTPUPYET BBICOKUNA YPOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HAHUE
y4eOHOro MaTepuaia, CBOOOHO BBIIOTHSAET MPAKTUYECKHE 3ajaHNs, CBOOOAHO ONEpUpPyeT
3HAHUSMM, YMEHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILIEHHOMN CII0)KHOCTH.

— Ha OIEHKY «X0po1o» (4 6aina) — o0yJaronuiics: IEMOHCTPUPYET CPEAHUIA YPOBEHB
c(hOpMUPOBAHHOCTH KOMITETEHITI: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENbHBIC OMIMOKH, HETOYHOCTH, 3aTPYAHCHHSI IPH aHATUTHYECKUX OTIEpaIUsiX, IEPEHOCE
3HAHUW U YMEHHI Ha HOBbIE, HECTAHAAPTHHIEC CUTYAIIUH.



— Ha OIICHKY «Y/0BJIETBOPUTENbHO» (3 Oayia) — 00yJarouuiics IeMOHCTPUPYET MOPOTOBBII
ypOBEHBb CHOPMUPOBAHHOCTH KOMITETEHIUI: B X0/I¢ KOHTPOJIBHBIX MEPOIIPUSTHI JTOTYCKAIOTCS
OLIMOKH, POSIBIISIETCS] OTCYTCTBUE OT/ACIBHBIX 3HAHUH, YMEHHUH, HAaBBIKOB, 00yJatOLHiiCs
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA IMTPHU OIICPUPOBAHUHN 3HAHUAMU U YMCHUAMU IIPU UX
MEPCHOCC HAa HOBBIC CUTYAllNH.

— Ha OIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 Oaria) — 00yJarmuics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CYIIeCTBEHHBIC OIMOKH, HE MOXKET TTOKa3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 3a]1a4.

— Ha OIICHKY «HEeYI0BJIeTBOPUTEIbHO» (1 6ain) — 00yJaromuiics He MOXKET MTOKa3aTh 3HAHUS HA
YPOBHE BOCTIPOU3BEICHHS U 00BICHEHUSI MHPOPMAITUH, HE MOXKET MOKa3aTh HHTEIUICKTYaIbHBIE
HABBIKU PEUICHHsI MPOCTHIX 33]1a4.



