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JIner akTyanusanuu padoyeil nporpaMmsl

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

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM roj1y Ha 3aceqanuu Kapeapol DU3UKU

[Iporokonm ot 20 1. Ne

3aB. xadenpoit I[.M.ﬁonrynnxm

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3acenanuu kadeapsl DOu3nku

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl DOHU3NKU

IIporokomor 20 . Ne
3aB. kadeapoii JAM. Jonrymux




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[TomydyeHnue cTyaeHTaMHd OCHOBOIIOJIATAIOIIMX MPEACTaBICHUH O (QyHIaMEHTAILHOM
CTPOCHHUM MaTepHH M (PU3WUYECKHUX MPUHIUIIAX, JSKAMUX B OCHOBE COBPEMEHHON €CTECTBEH-
HOHAyYHOH KapTUHBI MHPa; (OPMUPOBAHHE Y CTYJICHTOB COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO
MHPOBO33PCHHUSI; PA3BUTHE HAYYHOTO MBIIICHUS U PACIIMPEHUE HAYYHO-TEXHUUECKOTO KPyro-
30pa; OBJIAJICHUE OCHOBHBIMHM (PU3MUYECKHUMHU KATETOPUSMH, IMOHATUIMH B (DyHIaMEHTATbHBIMHU
(bU3UYECKUMU 3aKOHAMHM, TOJYYCHHE MPEJCTaBICHUH O (yHIaMEHTAIbHBIX KOHIIEIHIIUAX CO-
BPEMEHHOI'0 €CTECTBO3HAHMS KaK pe3y/IbTaTa UCTOPUUECKOTO MPOIIEeCcca; OBJIaJIECHUE MPUeMaMH
Y METOJIaMU PEIICHUs] KOHKPETHBIX 33J1a4y U3 Pa3IMYHBIX 001acTeil GU3MKK, yMEHUS BBIICITUTH
KOHKPETHOE (DU3UYECKOE COoJepKaHUE B MPHUKIAAHBIX 3ajadax Oymymied mpodeccrmoHaabHOM
NEeATEIbHOCTH; (POPMHPOBAHUE HABBIKOB IMPOBEICHHS (U3MUECKOTO IKCIEPUMEHTA, MO3BOJIS-
IOIIMX UM BIOCJIEICTBUU OBJIAJAETh KOMIUIEKCOM KOMIIETEHIUMMI, npeaycMoTpeHHbix @I'OC BO
o HanpasiaeHuIo moaroToBku 08.03.01 «CTpouTENLCTBOY.

2 MecTo qucHUILIMHBI (MOYJIs1) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Hucnunnuna ®usuka BXOJUT B 0053aTENbHYIO YacTh y4eOHOTO IMIaHa
00pa3oBaTebHON TPOTrPaMMBI.

st u3ydeHus TUCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUCHUS AUCIUILTUH/ MPAKTUK:

Huctunnuna «Pu3rka» 6a3upyeTcst Ha eCTECTBEHHOHAYYHBIX AUCHUTIIMHAX:
MareMaTuKa, GU3nKa, XUMHs B 00bEME CPETHEH IIKOJIBI.

3uanus (yMEHUs, BJIaJICHNUs ), IOTYYCHHbIE IPU U3yYEHUU JaHHOM IUCIUTUINHBI
OyayT HEOOXOIUMBI JJI U3YYCHUS TUCIUTUINH/TIPAKTHK:

ComnpoTHuBiIeHUE MAaTEPUATIOB

CrpourenbHas Qusuka

CrpouTtenbpHas MEXaHUKA

WnxeHepHbIe CUCTEMBI U 000pyI0OBaHUE 3AaHUIMA

be3omacHOCTh KU3HEACATESIBHOCTH

TexHomornuecKue MpoIecchl B CTPOUTEIHCTBE

MexaHuka rpyHTOB

3 Komnerenuun o0y4aromerocsi, gopMupyemMbie B pe3yJibTaTe 0CBOCHUS

AUCHHUILNIMHBI (MOLYJIsS1) M IJIAHMPYEMble pe3yJIbTAaThl 00y4eHHs

B pe3ynbrare ocBoeHUS AUCUUILIMHBL (MOAYs) «Du3nka» o0ydarouuiics 10KeH
o0JanaTh CIeaYIOMUMU KOMIETEHIUSIMHU:

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

OIIK-1 Cniocoben pemath 3a1a4u TPoPecCHOHATLHOMN ACSITEIPHOCTA HA OCHOBE
HCIIOJIB30BAHHA TCOPETUICCKUX U MPAKTUYCCKUX OCHOB €CTECTBCHHBIX M TEXHUYCCKUX HAYK,
a TaKke MaTEMaTHYECKOTO amnmapara

OIlK-1.1 Omnpenensier XapakTEpUCTUKH (PU3NYECKOTO M XMMHUYECKOro Ipolecca
(sIBJIEHHUA), XapaKTEpPHOIo Al 00BEKTOB MPO(EeCCHOHATBLHOW N1eATelbHO-
CTH, Ha OCHOBE TEOPETHUUECKUX U SKCIIEPUMEHTAIILHBIX UCCIIETOBAHUM

OIIK-1.2 Hcnons3yeT TeopeTUdecKrne OCHOBBI TEXHHUECKUX HAyK ISl IPUMEHEHUs
WHHOBAIIMOHHBIX TEXHOJIOTUN HA PEATbHBIX CTPOUTENBHBIX 00HEKTOB

OIIK-1.3 Pemaer MH)KEHEpHBIE 3aJayd C IIOMOIIBI0 MAaTEMAaTHUYECKOro arrmapara
BEKTOPHOW aireOphl, AHATUTUYECKOM TEOMETPHUH MU MaTEMATHYECKOTO
aHam3a

OIIK-1.4 Pemaer Teopermyeckue 3amauu B OOJACTH TEIUIOTEXHHKH, THUIPABIUKH,

TEMIOMaccO0OMeHa, UCIOJB3YS QyHIaMEHTAJIbHbIC 3HAHUS




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

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €AMHUI] 252 aKkaj. 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

AynutopHas g
o KOHTakTHas paboTa E = dopma TeKyIero
=4
g B aKa/l. yacax 3] Bu KOHTPOJISI
Paznen/ Tema 3 ( al ) Ex ot § p Kon
g 3 © | CaMOCTOSITETIbHOM | YCIIEBaeMOCTH U
JACIATUTAHBL 5 g . | KOoMIeTeHIn
O g 5 pabdoTsl MIPOMEKYTOYHOM
Tlex mal. | mpakT. ' aTTecTalyu
3aH. 3aH. | QO &
1. ®usnyeckre OCHOBBI
MeXaHUKH
MOJrOTOBKA K
MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
MIPaKTHIECKUX
pador (M/13); MpoOBEpKa OIlK-1.1,
1.1 Kunemaruka
CaMOCTOSITENIBHOE | HHAUBUAYaJIbHBIX OIIK-1.2,
MOCTYNATEIBLHOTO U 2 2 0,8
BpAILLATENBHOTO JBUKEHUS HSYTICHHC saiad, OIIK-1.3,
P yueOHOil u cemuHap Ne 1; OIIK-1.4
Hay4HOU
JUTEPATYyphI B
TOM YHCTIe
JJIEKTPOHHBIX
pecypcoB.
MOJrOTOBKA K
nabopaTopHOMY,
1 CEMHHAPCKOMY U
MIPaKTHYECKOMY
3aHSTHIO;
MpoBEpKa
BRITOIHCHIE HHIUBUIYATbHBIX
1.2 Iunavuxa MPaKTUYECKUX s Zq' OIIK-1.1,
H.OCT MATEILHOTO M 2 4 2 0,5 paor (M13); 3aIIHII/IT’a OIIK-1.2,
B aHi;TeJ‘ILHOFO JIBHDKECHHS , CaMOCTOATCIBHOC mabopaToOPHBIX OIIK-1.3,
P H3y4eHue paTop OIlK-1.4
CGHOM 1 pabot Ne 4;
v N cemuHap Ne 2;
Hay4HOI
JIUTEPATYypPhI B
TOM YHCIIe
JJIEKTPOHHBIX
pecypcoB.
MOJITOTOBKA K MpOBEpKa OIlK-1.1,
1.3 3akoHBI COXpaHEHHS B 4 6 2 1 nabopaTopHOMY, | HWHIMBHIYaJbHBIX OIlK-1.2,
MEXaHHKE CEMHHAPCKOMY H 3a1ay; OIIK-1.3,
MIPAKTUYECKOMY 3almra OIlK-1.4




3aHATHIO;

BBITIOJTHEHNE
MPAKTHIECKUX
pabor (MA3);
CaMOCTOSTENbHOE .
nabopaTopHOi
H3y4YCHUE
. pabotsr Ne 1;
yueOHO U
N 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 pazgeny 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]ZI;/:[HZ?ILHLIX OIIK-1.1,
DNeKTpOMarHUTHBIC 6 6 1 2 cai)ﬁ)i(;t);(nﬂegzl){;oe 3anmTa 8%&:15'
kosiebanus. [TepeMeHHbIN 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 Tela.
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 IEMEHTAPHBIX
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

[lpu peanu3anuu pas3auyHBIX BHUIOB y4yeOHOW paboTbl Hambosee 3¢ddexTuBHBIE pe-
3y/lbTaThl OCBOCHMSI JUCHUIUIMHBI «Du3nKa» NaloT TpaauLMOHHBIE 00pa3oBaTElbHbIE TEXHO-
JIOTHH, TEXHOJOTHH IMPOOJEMHOr0 OOY4YeHHs, MHTEPAKTUBHBIE TEXHOJOTHH, HH(OpMAIHOH-
HO-KOMMYHHKAIIHOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH.

1. ®opMbl yueOHBIX 3aHATUI C UCIIOJIB30BAHUEM TPAIULIMOHHBIX TEXHOIOTHM:

WNudopmanronHas JeKIHs— MOCIeI0BaTEeIbHOE H3JI0KEHUE Marepuaia B JHCLUIUIN-
HApHOW JIOTMKE, OCYLIECTBISEMOE MPEHUMYIIECTBEHHO BEpOAJbHBIMU CpEICTBAMH (MOHOJIOT
IIpenojaBaTes).

Cemunap — O6eceia mpernojaBaress U CTYACHTOB, 00CYKICHHE 3apaHee OArOTOBICHHBIX
COOOMICHUH MO KaXXIOMY BOIIPOCY IIaHa 3aHATHSI C €AUHBIM JUIS BCEX IEPEUYHEM PEKOMEH]ye-
MOii 00513aTEIbHON U IOTIOIHUTENILHON JTUTEPATYPHI.

IIpakTHueckoe 3aHsATHE, ITOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HAaBBIKOB I10
MIPEMIOKEHHOMY aITOPUTMY.

JlaGopatopHas paboTa — opranu3zanus yueoOHoi paboThl ¢ peabHbIMU MaTepUalbHbIMU
U MH(OPMAIIMOHHBIMU OOBEKTaMHM, 3KCIIEpUMEHTalbHas padoTa C aHAJIOTOBBIMH MOJEISIMU
peabHbIX OOBEKTOB.

2. @opMbl y4eOHBIX 3aHATHH € UCIIOJIb30BAHUEM TEXHOJIOTHI IPOOIEMHOT0 00y4YeHuUs:

[TpobnemHast Jekuus — M3JIOKEHHE MaTepuaia, MpPEeAroJarampliee MOCTaHOBKY Ipo-
OJIEMHBIX U TUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHUE Pa3IMYHBIX HAYYHbBIX IIOJIX0/10B, aBTOPCKUE
KOMMEHTAapHH, CBA3aHHBIE C PA3JIMYHBIMUA MOJEISAMU MHTEPIPETALMU N3Y4aeMOI0 MaTepuaa.

[TpakTuyeckoe 3aHsATHE B (hopMe MpaKTHUKymMa — oOpraHu3anus y4yeOHOW paboThl,
HalpaBJICHHAs Ha pelIeHHEe KOMIUJIEKCHON yuyeOHO-I03HaBaTeIbHOM 3ajauu, TpeOyrouieid or
CTYJECHTA IPUMEHEHUSI KaK HAYYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. ®opMbl yUeOHBIX 3aHATHH C UCTIOIb30BaHUEM CIIELIUATU3UPOBAHHBIX UHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuust «oOpaTHON CBSI3M» — JIEKIMA—TIPOBOKALMSA (M3JI0)KEHUE MaTepHaja C 3apaHee
3a-TUTAHUPOBAHHBIMU OIIMOKaMH), JeKIHsI-0ecea, TeKIHsI-TUCKYCCHSL.

CemuHap-nucKkyccus — KOJJIEKTUBHOE 00CYXIEHHE KaKOTr0o-IM00 CIIOPHOTO BOMpPOCa,
npoOjemMbl, BBIBJIEHHE MHEHMH B rpymnne (MEXIpylnmoBOM AManor, JUCKYCCHS Kak
CHOP-AHNAJIOT).

4. ®opMbl y4eOHBIX 3aHATUN C UCHOJIB30BAHMEM MH(POPMALMOHHO- KOMMYHUKAI[MOH-
HBIX TEXHOJIOTHUHA:

Jlexuus-Busyanusanuss — W3JI0KEHUE COJEPKAHUSA COINPOBOXKIACTCA IIPE3CHTaLUEn
(emMoHCTpaIyel yueOHbIX MaTepUalIOB, IPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaXx, B
T.4. WJUTIOCTPATUBHBIX, IpaMuecKuX, ayJ1o- U BUJEOMaTepHaIoB).

[TpakTryeckoe 3aHATHE B (hopMe MPE3CHTALMH — MIPEJCTABICHUE PE3yJIbTaTOB MPOEKT-
HOM WIIM HCCIENOBATENILCKOM IEATENBHOCTH C HCIIOJIIB30BAHUEM CIELHAIU3UPOBAHHBIX IIPO-
IPaMMHBIX CpPEL.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[IpencraBieHo B mpuioxeHuu 1.

7 OueHoYHbIe CPeCTBA J1JIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYECKOE U MH(POPMALIMOHHOE o0ecnieyeHre JUCHMIITIHHBI
a) OcHoBHas JIUTEpaTypa:



1. CaBenbeB, U. B. Kypc obmieit pusuku. B 3 Tomax. Tom 1. Mexanuka. MonekymnsipHas pu3HKa :
yaeOnuk a1 By3oB / M. B. CaBenbeB. — 20-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2025. —
436 c¢. — ISBN 978-5-507-52151-7. — TekcTt: »nexkTpoHHBIN / JlaHb : 3JIEKTPOH-
HOo-OmOnmoreunas cuctema. — URL: https://e.lanbook.com/book/440105 (mata obOparueHwus:
05.03.2026). — Pexxum goctyma: i aBTOPH3. MOJIb30BATEICH.

2. CasenbeB, U. B. Kypc ¢pusuku. B 3 Tomax. Tom 2. DnekrpudectBo. KoneGanus M BOJTHBI.
BonnoBas ontuka : yuyeOHOe mocobue mis By3oB / U. B. CaenseB. — 9-e m3zd., crep. —
Cankr-IlerepOypr : Jlanb, 2026. — 464 c. — ISBN 978-5-507-54344-1. — TekcT : 37EKTPOH-
HbI# // JlaHb : anexTpoHHO-OnbIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/507521
(mata obpamenus: 05.03.2026). — Pexxum moctyna: ajst aBTOPU3. TOIb30BaTEINCH.

3. Camenbes, 1. B. Kypc obmeit pusuku. B 3 Tomax. Tom 3. KBanToBas ontuka. AToMHas Qu-
3uka. Ousuka TBepaoro tena. Gu3KnKa aTOMHOTO S/pa U JIEMEHTAPHBIX YaCTHI] : YUCOHUK IS
By30B / . B. CaBenbeB. — 16-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2025. — 320 ¢. —
ISBN 978-5-507-50503-6. — TekcT : anekTpoHHbIH // JlaHb : 35eKTpoHHO-OMOIMOTeYHasT CH-
crema. — URL.: https://e.lanbook.com/book/440198 (mara obpamenus: 05.03.2026). — Pexum

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. Aemunuenko, B. . ®usuka : yuebnuk / B. U. lemuauenko, U. B. Jlemuauenko. —
6-¢ u31., nepepad. u gomn. — Mockpa : UTHOPA-M, 2023. — 581 c. + Jlomn. marepuainsl [Dnek-
TpoHHBIN pecypc]. — (Beicmiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : anexkrponnsiit. - URL: https://znanium.ru/catalog/product/1913243 (nmata oOparieHus:
26.03.2026). — PexxuM ocTyma: mo moAIUCKe.

2. ®u3zuka B Tabnunax u popmynax : yueoHnoe nocoodbue / T. U. Tpodpumona. - 3-e usn.,
ucnp. - M. : Academia, 2006. - 447 c. : un., cxembl, Tabi. - (Beiciree mpod. obpasoBanue). -
Tekcr : HermocpeICTBEHHBIN.

B) MeToauuyecKue yKazaHus:

1. Mexanuka. MonexkynspHast GU3nMKa U TEPMOJUHAMUKA : TAOOPATOPHBIN MPAKTUKYM /
E. H. Acranos, 3. H. botuesa, JI. C. [{omxenkosa u np. ; MI'TY. - Marautoropck : MI'TY,
2016. - 1 AJIEKTPOH. OMT. JIUCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20687 . - TekcT : 371eKTPOHHBIA.

2. llenu MOCTOSIHHOTO TOKA: MPAaKTUKYM IO (pu3MKe : yueOHoe nocobue [ By30B] / M.
B. Beuepkun, O. B. Kpuko ; Marautoropckuii roc. Texundeckuii yH-T um. I'. M.Hocosa. -
Marnutoropek : MI'TY um. I'. W1. Hocoga, 2022. - 1 CD-ROM. - 3arn. ¢ tutyn.skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3193 . - ISBN 978-5-9967-2300-3. -
TeKcT : 2eKTPOHHBIN.

3. CaBuenko }O. U. Ilepemennslii Tok : naboparopHsiit npaktukym / FO. 1. CaBuenko, O.
H. BoctpoknyroBa, H. 1. Mumenesa ; FO. . CaBuenko, O. H.Boctpoknyrosa, H. 1.MuieneBa
; MI'TY. - Maraurtoropck : MI'TY, 2018. - 1 snekrpon.ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081 . - ISBN 978-5-9967-1151-2.
-TekcT : ANeKTPOHHBIN.

4. dusuka TBEpAOTo Tella, aTOMa ¥ aTOMHOTO sijipa : yueObHoe nocobue [u1st By30oB] /C. A.
byrakos, [I. M. Honrymun, M. A. Jlucosckas, B. B. MaBpunckuii ; Marautoropckuii roc.
texuudeckut yH-T uM. I'. Y. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019.- 1
CD-ROM. - 3arn. c¢ turyn. okpana. - Copepxk.: JlaGoparopHsle pabOTBL. -
URL:https://host.megaprolib.net/MP0109/Download/MObject/2393 . - ISBN
978-5-9967-1531-2. - TekcT : AIEKTPOHHBIH.

5. Koukwun 0. I1. Coopuuk 3amau nmo ¢usuke : mpaktukyM / 0. I1. Koukun, U. }O. Borauesa ;
MI'TY. - Maruautoropck : MI'TY, 2018. - 1 sxekrpon. onr. mguck (CD-ROM). - URL:
httos://host.meoaorolib.net/MP0109/Download/MObiect/2122 . - ISBN 978-5-9967-1162-8. -



https://e.lanbook.com/book/440105
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/440198
https://znanium.ru/catalog/product/1913243
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
https://host.megaprolib.net/MP0109/Download/MObject/2122

Tekcr : 37eKTPOHHBIN.

r) [Iporpammuoe odecneyenne u UHTepHer-pecypcebi:

IIporpammHoe obecnevyenune

HaumenoBanue o
o Ne norosopa Cpoxk nieficTBuUS TULIEH3UH
7Zip CBOOOJIHO pacmhpoCTpaHsieMoe 0ecCpovHO
Adobe Reader CBOOOJTHO pacIpoCTpaHsIeMOe OeccpodHo

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

HazBanue xypca CchlIKa

\3/?:VI\<,TPOHHM Gaza neproraeciix w3tanuii East https://host.megaprolib.net/MP0109/Web

HanuonansHas vHOOpMAIIHOHHO-aHATUTHYCCKAST
cucrema — Poccuiickmii uHaekc HayuHnoro mutu- | URL: http://wwwl.fips.ru/
pPOBaHUS

denepanbHOE roCy1apCTBEHHOE OI0KETHOE
yupexaenue «denepanbHblii HHCTUTYT
IPOMBIIIJIEHHONH COOCTBEHHOCTH»

URL:
https://elibrary.ru/project risc.asp

?J};KTpOHHHe pecypcel 6ubnuoreku MI'TY um. htps://dlib.eastview.com/

9 MaTtepuajJbHO-TEXHHUYECKOE o0ecreyeHne TUCUUIINHBI (MOIYJIs1)

MaTepI/IaJILHO'TeXHI/I‘IeCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:


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. bannmucTnyeckne MasiTHUKH.

2. Mastauk O6epoeka.

3. ®u3n4ecKuil MasiTHUK.

4. locka I'anpTOHA.

5. JIabopaTopHasi ycTaHOBKa JUIsl MCCIIEIOBAaHUS paclpeaesieHus] TEPMOIJIEKTPOHOB IO
MOJIYJIIO UX CKOPOCTH.

6. JlabopaTopHasi ycTaHOBKa JUIsl ONpENENeHUs IOKa3areneil anuadarbl Y METOJIO0M
Knemana u /lezopma.

7. JJaboparopHasi ycTaHOBKa JJIsl TPOBEPKU 3aKOHA BO3PACTAHUSI SHTPOIIUHU B MPOIECCEe
nudy3uu ra30B Ha MOJIEIH MTEPEMENIMBaHNUS [IAPOB.

8.JIaGopaTopHasi ycTaHOBKa ISl IPOBEPKHU 3aKOHOB BO3PACTAaHUS SHTPOIHHU B MIPOIECCE
TerI000MeHa.

9.YcTaHoBka nabopaTopHasi 1Js U3y4eHUs] 3aBUCUMOCTH CKOPOCTH 3BYyKa OT TemIiepa-
Typbl "MP-C3-M"

10. VYcranoBka nabopaTopHas Al HCCIEIOBaHUS TEIMJIOEMKOCTH TBEPAOrO Tejia
"MO-TET-M".

11. YcranoBka nabopaTopHasi AJisi OnpeesieHus] YHUBEPCATbHOM ra30BOil MOCTOSIHHON
"M®-OI'TI-M".

12.Ctena mnabopaTOpHBIN Ta30BbIC MPOIECCHI.

13. MepuTenbHbIil HHCTPYMEHT.

JlaGopatopus «DIeKTpUYecTBa U ONTUKI BKIIOYAET:

1. JJaBopaTopHast yCTaHOBKA JJIsl UCCIIEJOBAHUS IEKTPOCTATUYECKOTO MOJIS C TIOMOUIBIO
OJIMHAPHOTI'O 30H/A.

2. YcTraHoBKa JUIs IIYHTUPOBAHUS MUJUIMAMIIEPMETPA.

3. YcraHoBka nabopaTopHas AJisi ONpeesieHUs] UHAYKTUBHOCTU COJIEHOMJIa U MarHWUT-
HOM IIPOHULIAEMOCTH.

4. YcrtaHoBKa J1abopaTopHas A M3y4eHHs PE30HAHCAa HANpPSHKEHWH U OINpelesIeHUs
UHyKTUBHOCTHU

5. JJabopaTopHast ycTaHOBKaA JUIsl M3YY€HUS JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TU(QPAaKIUOHHON PELIETKH.

6. JlabopaTropHasi yCTaHOBKa JUIs ONpeAETeHUs paauyca KPUBH3HBI JIMH3BI M JITUHBI
CBETOBOH BOJIHBI C IOMOLIBIO Kouel HproToHa.

7. JlaGopaTopHasi YCTaHOBKa JUIs OIpeJeNieHHs] KOHIIEHTPAllMH PacTBOPOB caxapa U
IIOCTOSIHHOW BPAILEHUS.

8. MepuTenbHbII HHCTPYMEHT.

JlaGopaTtopust «AToma, TBEPIOTO TeNa, SIPay» BKIIOUYALT:

1. JlTabopaTopHas ycTaHOBKA JIJIsl H3y4eHUs BHemHEro Gororddexra.

2. YcraHOoBKa Ui M3y4€HHUsS CIEKTpa aToMa BOJOPOJA U ONpeesIeHUs] MOCTOSHHOM
PunGepra.

3. YcraHoBka nabopatopHas Ui OIpeesIeHUs TOTeHIInaaa Bo30yKIeHHUS Ta3a.

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

5. MepuTtenbHbI HHCTPYMEHT.

Aynuropun Juisi TPyIIOBBIX M MHAWBUYadbHBIX KOHCYJIbTAIMM, TEKYILIETO KOHTPOJIS U
IIPOMEKYTOYHOM aTTECTAllMU BKIIKOYAIOT: UHTEPAKTUBHAS JOCKA, IIPOEKTOD;
MynbTUMEAUNHBINA IPOEKTOP,dKPaAH.



Aynuropuu JJis CaMOCTOSITEIbHON padOThI ¢ BEIXO0M B IHTEpHET U ¢ JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPE/ly YHUBEPCUTETA.

KOMIIBIOTEPHBIE KJIACCHI, YUTATbHBIC 3a)IbI OMOIMOTeKH [lepcoHanbHbIE KOMITBIOTEPHI C
naketoM MS Office, ¢ Bbixogom B MHTEpHET U ¢ TOCTYIIOM B 3JICKTPOHHYIO HH(GOpPMAIIMOH-

HO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA BKIIOYAIOT: IEPCOHAIBHBIE KOMITBIOTEPHI C TAaKETOM
MS Office.

[Tomemenue nnas XpaHeHUS U NPOPHIAKTUYECKOTO OOCITYKHBaHUS y4eOHOro obopy-
JIOBaHMSI BKJIFOYAIOT: CTEJUIAaXH, celdbl st XpaHeHUs] yaeOHoro o0opynoBanusi. UHCTpyMEHTHI
JUISL pEMOHTa 000pyI0BaHUSI.



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 konmponavhle paoomut (AKP):

1 cemecTp

KonTpoabsnasi padora Ne 1 «®@Pu3nveckue 0CHOBbI MEXaHUKH»

3amanue 1. Pagnyc-BeKTOp 4acTUIBI ONPEIEIACTCS BRIDAKCHUEM T =3t% +4t2j +7k , e 1, J,K
eauHuuHble BekTopa oceil X, Y, Z. Beruncnuts: 1) myTh S, npoiinenHslil yactuuei 3a nepsoie 10c,

2) MonyJnb nIepeMeleHus Ar 3a Toxke Bpemsl, 3) yckopenue yactuipl. OtBeT: S=500M, Ar=500Mm,
a=10 m/c’.

3aganue 2. Koneco BpaiaeTcss BOKpYT HEMOABHKHOM OCH TakK, YTO YToJI TIOBOPOTA 3aBUCHUT OT
BPEMCHH I10 3aKOHY ¢=10+20-t—2-t*. HaiiTu: 1) cpeqiHee 3Ha4CHNE YIIIOBOW CKOPOCTH (1) 3a

MIPOMEXKYTOK BpeMeHH OT t=0 10 OCTaHOBKH; 2) yIJII0BOE YCKOPEHHE B MOMEHT OCTaHOBKH KOJIeCa;
3) monmHOE yCKOpEHHUE TOUKH, Haxo smieiics Ha pacctossHuM 0, 1M OT Ocu BpalieHus 111 MOMEHTa
Bpemenu t=4 c¢. Oter: 10 pan/c; -4 pa,u/cz; 1,65 m/c?.

3aganue 3. [Io ropu30HTaNBHON MOBEPXHOCTH IBUKETCS TEJIO MACCOM M=2 KT 1OJ IEHCTBUEM
cunel F=8 H, HanpaBiienHOM 10/ yrioM 0=60" k ropusoHry. Hailtu paccrosiHue, KOTopoe Ipo-
IIJIO TEJI0, €CIIM €r0 CKOPOCTh YBETUUMIACh € 3 10 5 M/c, a KO3 PUIIMEHT TPEHUS MEXKY TEJIOM U
OBEpXHOCTHIO paBeH pu=0,1.0tBet: 5,9 M.

3ananme 4. [1lap Maccoit m;=5 Kr ABHXKETCA CO CKOPOCThI0 V1= 1 M/C 1 CTaJKUBaeTCs C MOKO-
ALUIMCS IIapOM Maccoi mp=2 Kr. Onpenennre CKOpocTH MapoB MOCe yaapa. Y 1ap cUuTaTh
yIOpYTuM, OpsIMbIM U lieHTpanibHbIM. OTBeT: 0,43 M/c, 1,43 M/c.

. -1
3ananue S. YpaBHeHue KoneOaHuii TOYKH UMEET BUA: x=A-cosaoft+7) , A€ A=0,02 M, 0=mc ™, T

=0,2 c. Onpenenuts NepUo, HaYaIbHYIO (ha3y KoJieOaHUN TOUYKH U €€ YCKOPEHHE B MOMEHT
Bpemenu 1 c. Oteet: T=2 c; ¢@o=0,27 pam; a =0,16 m/c?,

KonTtpoubsnas padora Ne 2 «Crarucrtnyeckasi pu3nka 1 TepMOIMHAMHKA)



3ananmue 1. Haiinure mis ra3000pa3Horo a3zota TeMIeparypy, Ipu KOTOPOH CKOPOCTSIM MOJIEKYIT
V1 =300 m/c u vy = 600 M/C COOTBETCTBYIOT OJINHAKOBBIC 3HAYCHHS (DYHKIIUH paCIIpeIeIICHUS

Maxceia f(V). Otser: 1 _ MV, =V*) _ao0y
4KV, /V,)

3ananme 2. MneanbHblil 1ByXaTOMHBIN ra3 00beMOM 5 J1 U JTaBJIEHHEM 10° IIa M30XOPUYECKHU
Harpesu, B pe3yJibTaTe Yero CpeIHssl KHHETHUECKasi SHEPTHUsl €ro MOJICKYJ YBEIUYHIIACh OT
0,0796 5B 10 0,0923 5B. Ha ckoiibko npu 3TOM U3MEHUTHCS J1aBlieHue raza? B nanpHeiinieM ra3
MU30TEPMHUYECKU PACIIUPUIIH 10 HAYaIBHOTO AaBieHus. Onpenenure o0beM raza B KOHIIE MPo-
necca. OtBer: yBennuutcs Ha 0,16 Mlla; 5,8 1.

3aganue 3. Onpenenute Ko3(HPHUIMESHT TEIUIOMPOBOTHOCTH A a30Ta, eciu Ko ummeHt auHa-
MHUYECKOU BS3KOCTH 1) U HETO IpH TeX ke ycinoBusx paseH 10 mklla-c. OtBer: A=7,42 MB1/™M-K.

3ananmue 4. 12 r a30Ta HaXOJATCA B 3aKPHITOM cocyie o0bemoM 2 i1 ripu Temmeparype 10°C.

4
[Tocne HarpeBanust JaBjieHHE B cocyie cTano paBHO 10 "MM.pT.cT. Kakoe konnuecTBo Temia 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 npu Temneparype T, =350 K. Haiitu: 1) remneparypy 6 cmecu; 2) usmenenue AS 3H-
Tpormuu, nporcxoasiiee npu cmemuBanuud. OtBet: 323 K; 0,3 x/]x/K.

Koutpoabnas padora Ne 3 «J1eKTprH4ecTBO U MarHeTU3M»

3ananme 1. DnexTpudeckoe nose coznaHo aApyms 3apsaaamu q1=10 uKnu  q=-20 uKun, naxo-
nsamuMucs Ha pacctosHud d=20 cm apyr ot apyra. OnpenenuTs HalpsbKeHHOCTb MO B TOUKE A,
yZIaJeHHOW OT IEepBOro 3apsja Ha paccrosiHue r1=30 cM u ot Broporo Ha r,=50 cm. Paccunrars
paboTy, KOTOPYIO HEOOXOIUMO COBEPIITUTH, YTOOBI IEPEHECTH TOUCUHBIHN 3apsij q()=5-10'4 K u3
TOYKH HAXOJIAIIUNCS MTOCEPEIMHE MK Y 3apsiiaMu B Touky A.  Otset: 280B/Mm, 0,42 JTx.

3ananme 2. Mmeercs npeHa3HAYeHHBIN ISl ©3MEPEHUSI Pa3HOCTH NoTeHIHa1oB 10 30 B Bob-
TMETp conpoTuBieHueM 2 kKOm, koToporo pasneneHa Ha 150 nenenuii. Kakoe conpoTtuiienne
HAJI0 B3ATh U KaK €ro BKIIOYUTh, YTOOBI 3TUM BOJIBTMETPOM MOKHO OBIIIO M3MEPUTH PA3HOCTH
noteHnuanos a0 75 B? Kak uamenutcs npu 3ToM 1ieHa aesneHus Bojbtmerpa? Oteet: 3 kOwm, 0,5
B/nemn.

3aganue 3. [1o npoBosoyHOI pamke uMerolel GopMy MPaBUIHLHOTO MIECTUYTOJIBHUKA, UIET TOK
cunoit [=2 A. Tlpu 3TOM B IIeHTpe paMKH 00pa3yeTcsi MarHUTHOE M0JIE C HAMPSKEHHOCTHIO 33
A/m. Haiiti JuinHY IPOBOJIOKH, U3 KOTOpOH crenana pamka. Oteet: 1=0,2 M.

3ananmue 4. [IpoBoasimas pamka moMeIIeHa B OJTHOPOIHOE MarHUTHOE ToJie ¢ nHayknuen B = 0,1
Tn. I110CKOCTh paMKH COCTABIISIET C HAITPABJICHUEM MAarHUTHOTO MOJSL  YTOJl ¢ = 30°. [nowamns
pamku S =20 oM, conporusieHne R = 0,1 OM. MaruuTHOE 1oJie paABHOMEPHO YMEHBIIAETCS /10
Hy1d 3a Bpemst At=0,1 c. Onpenenute: a) cpeHee 3Ha4Y€HUE 3./1.C. UHYKIIUU, BOSHUKAIOIIEH B



pamke; 0) CHITy HHIYKIIMOHHOTO TOKA; B) 3apsi/l, KOTOPBIA MPOTEYET MO PaMKe 32 BpeMs YMEHb-
menus noisa. Oreer: 1 MB; 10 MA; 107 K.

3apanue S. Conenonp ¢ UHAYKTUBHOCTHIO L=7 MI'H u akTUBHBIM cornpoTuBiieHrneM R=44 Om
MOAKIIOYWIN K UCTOUYHUKY MOCTOSTHHOTO HanpsibkeHust Ug, a 3aTeM K reHepaTopy CUHYCOUAAIb-
HOT'0 HAaIpsDKEHUsI ¢ AeicTByronmM 3HaueHneM Hanpsbkenus U,=Ug. IIpu xakoil yactore rene-
paTopa MOIIHOCTb, MOTpeOIIsieMast COJICHOUIOM, Oy/IeT B 5 pa3 MEHbIIIE, YeM B IIEPBOM ciydae?
Otser: v=2 kl'1.

2 cemecTp

Kontpoabnas padora Ne 4 «Onruka»

3aganue 1. B onbite FOHra Ha nytv 0AHOrO U3 UHTEP(PEPUPYIOLIUX JTyUeil MoMelanach TOHKas
CTEKJISIHHAs! IUIACTUHKA, BCJIEJCTBUE YETO LIEHTPAJIbHAs CBETIasl [10JI0ca CMEIaIach B MOJI0KEHUE
MEePBOHAYAIILHO 3aHITOE MATON CBETJION MOJI0COM(HE cunTas IeHTpaibHOM). JIyd mamaer Ha
MJIACTUHKY MepreHIuKysipHo. [TokazaTens npenomieHus miactuiku n=1,5. JliinHa BOJIHBI CBETa
2=6-10" M. Kakosa ToAIIMHA MIacTHHKHA? OTBET: 6 MKM.

3ananmue 2. benplii cBeT MagaeT HOPMAIbLHO HA MOBEPXHOCTH CTEKJISTHHOM TJIACTUHKHU TOJIITUHOM
d=0,4 mxm, HaxopsIeiics B Bo3ayxe. [lokazaTens npemomieHus cTekia ne,=1,5. Onpenenute: a)
TEOMETPHUECKYIO U ONTUYECKYIO PA3HOCTh X0/1a MHTEP(HEPUPYIOIINX JTyYei B MPOXOIAIIEM
cBeTe, 0) UTMHBI BOJIH, MHTEHCUBHOCTH KOTOPBIX OCNIA0JIAETCs OCIe MPOXOKIACHUS TIIACTUHKH.
Cuurarp, YTO BUAUMAS YaCTh CIIEKTPA JEKUT B UHTEpBase JiuH BoyH oT 0,4 1o 0,7 mxm. OTBeT:
0,8 mxM; 1,2 mxm; 0,48 MKM.

3ananme 3. Ha nudpakiimoHHyI0 pereTky HOpMaibHO MajaeT Ny4ok cBeta. KpacHas nuHus ¢
JUITMHOW BOJIHBI A=630 HM BU/IHA B CIIEKTPE TPETHETO MOPSAKA MO YIIOM (p=710. Kakas criek-
TpaJIbHas JIMHUS BUJIHA TI0J] 3TUM € YIJIOM B CIIEKTpE 4e€TBEpPTOro nopsaka? Yemy paBHa mo-
cTosiHHas pemeTku? CKOJIbKO BCEr0 KpaCHbIX MAaKCUMYMOB J1aeT 3Ta pemerka? OTer: 473 HM; 2
MKM, 7.

3ananme 4. J[Ba nosisipu3atropa pacroyOKEHbI TaK, YTO YIOJI MEXKIY X IJIOCKOCTSIMU
MPOITYCKaHUs PABEH 25°. OnpenenuTtb, BO CKOJIBKO pa3 YMEHBIIUTCS MHTEHCUBHOCTD
€CTECTBEHHOI'0 CBETA MPHU MPOXOKIACHNUH: 1) uepe3 ouH (MepBbIi) mOJIIpr3aTop, 2) yepes oda
nossipuzatopa. Koadduuuent nornouienus csera B nossipuzarope pases 0,08. Otsert: 2,17;
2,88.

3aganue 5. Kakas nons sHepruu poToHa U3pacxofoBaHa Ha pabOTy BRIPBIBAHMSI AIEKTPOHA, €CIIN
KpacHas rpanuna ¢porodddexra 307 HM 1 MaKCUMaJIbHAs! KHHETUYECKasi SHEPTHUs (DOTOIIIEKTPO-
HoB 1 »B? Ortser: 0,8.



KonTpoabHnas padora Ne 5 «KBanToBasi puzuka»

3aganue 1. YepHoe teno umeer tremneparypy 3 kK. [Ipu oxsaxaenuu tena 1jinHa BOJIHBI,
NPUXOAIIASACS Ha MAKCUMYM H3JIy4aTeIbHON CIIOCOOHOCTH, M3MEHMIAach Ha 8 MKM. [lo Kakoit
TeMnepaTypbl oxyiaauioch teno? Oreer: 323K.

3aganue 2. DiekTpoH 001a1aeT kKuHeTndeckoii sHeprueit 30 3B. Onpenenuts 1e0pOHIEBCKYIO
JUIMHY BOJIHBI 3JIEKTpOHa. BO CKOJIBKO pa3 M3MEHUTCS 3Ta JJIMHA BOJIHBI, €CIIM KUHETUYECKast
sHeprus yMenbmutTcea Ha 20%? Otsert: 2,2 1010 M; 1,12,

3ananue 3. [Ipu IBMKEHUU YaCTHUIII BJIOJIb OCH X CKOPOCTh €€ MOXKET OBITh OINpeelieHa ¢ TOY-
HOCTBIO (omuOKo#) 10 1 cM/c. HaiiTu HeonpeaeneHHOCTh KOOPAMHATHI, €CITU YaCTUIICH SBIISICTCS:
1) anektpon, 2) npobunka maccoii 0,1r. Otset: 0,01m; 102

3ananmue 4. Yactuia HaxoauTcsi B 0ECKOHEYHO IITyOOKOH OTHOMEPHOH IMOTEHIIUAIEHONW UMest
MHUHHMMAaJIbHYIO 3Hepruto. KakoBa BepoOsSTHOCTh OOHAPYKEHUS YAaCTHULIbI B CPEIHEH TPETH SIMbI?
Ortser: 0,609.

3aganue 5. OnpenenuTs JUIMHY BOJIHBI, COOTBETCTBYIOILYIO TpEeThel TMHUU cepun banbmepa: 1)
B cniextpe uznyduenuu Bogoposa, 2) B cnekrpe uznyuenus vona remusi. Oret: 434um, 109uM.

KonTposbHnas padora Ne 6 «®Puszuka aapa U 3JieMeHTAPHbIX YaCTHID)

3apanue 1. [leppoHavanbHas Macca H30TONa UPUAMS S I paBHa M = 5 T, IEpPUO MOy~

pacrniaga 75 cyrok. OnpenenuTe, CKOJIBKO siiep pacnaaercs 3a 1 ceKyHly B TOM IMperapare.
CKOJIBKO aTOMOB 3TOr0 Tpenapata octaHetcs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHHUTCS akK-
THBHOCTB TIperiapaTa 3a 371o Bpems? Otger: 1,67-10™; 1,2- 10%; 1,32.

3ananme 2. Snpo 6epuutus-7 f-pagunoaktuBHO no cxeme K-3axBara. 3anucats peakuuio. Kakue
YaCTHIIBI IPH 3TOM 00Pa30BAIUCH?

3aganue 3. HeliTpuHHOE U31y4eHHE 3B€3/[bl MOKET BOZHUKHYTH 3a CUET O0BEIUHEHUS ABYX
IPOTOHOB ¢ 00pa3oBaHUEM JIeHTOHA. 3anuinTe peakuuio. Kakue yacTuirsl eme oopa3zyrorcs B
ATON peakuuu?

3apanue 4. Haitti 5Hepruto cBs3u sapa, KOTOPOE NMEET OAMHAKOBOE YHUCIIO IPOTOHOB U
HENUTPOHOB U pPaJnyc, B MOJTOPA pa3a MEHbIINN paauyca sapa *'Al. Oteet: °Be, 56, 5 MaB.

3aganue 5. 113 nepBoHavaibHO CBOOOAHBIX POTOHOB U HEHTPOHOB 0Opa3zyeTcs sIAPO yT-
nepoaa-12. Kakas sHeprusi mpu 3TOM BBIACISIETCA, KaKk OHAa Ha3biBaeTcs? Eciu cuHTEe3upoBaTh
TakuM 00pa3oM 1 T yriaeposa, To CKOJIbKO BCETO BBIAECIUTCS pu 3ToM sHeprun? Kakomy konu-
4yecTBY HedTH dTa 3HEeprus skBuBajgeHTHA? OTBeT: 92,4 M»aB; 740 I'JIx; 16 T.



BueaynuTopHas camocrosiTenbHas paboTa 00ydJaroIuxcsi BKIIIOYAeT B ce0si: MPOpadbOTKy JIeK-
[IIOHHOT'O MaTepuala, N3y4yeHne JTUTEPATYPhI 10 COOTBETCTBYIOIIEMY pa3/ieily; PelIeHne HHIH-
BUAYQJIbHBIX JIOMALITHHUX 33/1a4, TOJTOTOBKY K BBIIIOJHEHNUIO J1a00paTOPHBIX pabOT, MOATOTOBKY
K OTYETY 110 1abopaTOPHBIM paboTaM, MOATOTOBKY K CEMUHApaM.

Ilpumepnvie unousudyanvhuvie oomauwinue 3aoanus (U/]3)

1 cemecTp

33}13‘13 Ne 1 «kKKunemaTuka MOCTYNnNaTeJIbHOIr0 1 BpaliaTCJIbHOI'0 ABUKCHUS>

Touka ABHKETCS 10 OKPYKHOCTH pajgnmycoM 4 M 1o 3akony S = A+Bt’ rne S — mpoiinennsrii
myTh, A=8 M, B=2 M/c?, t- Bpemsi. OIpe/ieNnTh, B KAKOH MOMEHT BPeMEHH HOPMAIBHOE YCKOPEHHE
paBHO 2 M/c®. Hai{TH CKOPOCTb, TAHTEHIHATLHOE 1 MOIHOE YCKOPEHHE TOYKH B 3TOT MOMEHT
BPEMEHHU

3apaua Ne 2 «/[MHaAMHMKA OCTYNATEJILHOI0 ABHKEHU S

Ha 0601 maxoBuka auamerpom 60cM HaMOTaH HIHYP, K KOHILY KOTOPOTO MPUBS3aH IPy3 ¢ Maccoi
2 kxr. OnpenenuTs MOMEHT MHEPIIMM MAXOBHKA, €CIIM OH BPAIllasiCh PABHOYCKOPEHHO MOJ ACH-
CTBHEM TPy3a, 3a Bpems t=3¢ mpuoOpen yriioByro CKopocTs 9 paz/c.

3apaua Ne 3 «/[uHaMKMKa BpalIaTeIbHOI0 IBUKEHHUSD)

Ha Ban B Bujie HMIMH]Ipa C TOPU30HTAILHOM OChIO BpallleHUsl HAMOTaHa HEBECOMast HUTh, K KOHILY
ee MpHKperuieH Tpy3. Kakyro yrioByro ckopocTk Oy/1eT MMETh BaJl CITYCTs 2C MOCie Havyaja
JBUKEHMS TPY3a, €CJIM Macca Baiia 4 Kr, ero paguyc 20 cm, Macca rpysa 0,2 Kr, AeficTBUEM CUIT
TPEHUs Ha JBMKYIUECS TeJla MOXHO IpeHeOpeyub



3amaya Ne 4 «3aK0oHBI COXpaHEHUS] B MEXaAHUKE»

JBa manbIx 110 pazMepy rpysa maccaMu my=10 Kr u mp=15 Kr noAgBeIeHbl HA HUTAX OJUHAKOBOM
JUTMHBI L=2 M B OJIHOM TOYKE M CONPUKACAIOTCS MEXAy cOO0M. MeHbIni Tpy3 ObLIT OTKJIOHEH Ha
yroi 0=60° u ornyuieH. Onpenennure BHICOTY, Ha KOTOPYIO OJHUMYTCS 00a rpy3a mocie adbco-
JIIOTHO HEYNPYToro yaapa

3agaua Ne 5 «MexannuecKkue KoJ1e0aHU»

[epuon 3aTyxaronux konebanuit paseH T = 4¢, morapudMUUECKuil 1eKpeMeHT 3aTyxaHus 1,6;
HauvanbHas ¢a3a paBHa 0. Cmenienne ToYku B MOMEHT T1/4 paBHo 4,5 cMm. Hanucats ypaBHeHHE
KOJICOaHUH M TOCTPOUTH rpauK B mpezenax TpEX MepruoIoB

3amaua Ne 6 «Pe1iTHBHCTCKASI MEXaHHKA»

B naboparopHoii cucreme oTcueTa oOfHa U3 JIBYX OJMHAKOBBIX YaCTHIL C MAaCCOM Mo MOKOUTCH,
Jpyrasi ABUKETCS CO CKOPOCThIO v=0,8¢ MO HanpaBlIeHUIO K oKosIeiics yactuie. Onpenenure
PENATUBUCTCKYIO MACCy IBUKYIIEICS YaCTHUIIBI B Ta0OpaTOPHOM crCTeMe OTCUYETa U €€ KHHETH-
YECKYIO SHEPTUI0

3agaua Ne 7 «MKT. Cratucruueckasi puznka»

B cocyne o6pemom 20 11 HaXOUTCsI cMeCh BOJIOPOJIa U Telius 1o JaBieHrueM 2 atM. OOras
Macca CMecH 5 T. HSBGCTHO, 4qTO CPEAHAA KHHECTUUYCCKAA OHCPTUA IMMOCTYNATCIbHOI'0 IBMKCHUSA
MOJIEKYJ cMecH Ta30B paBHa 0,038 3B. Bo ckoybko pa3 OTIMYarOTCsS MAcChl BOJAOPOAA U TEIUs B
cmecu?

3agaua Ne 8 «MneaJbHBIN ra3»

3 MoJI a30Ta MJIOTHOCTBIO p=l,251<r/M3 MU30XOPHO HArpesu Tak, 4YTO €ro JaBJICHUE U3MEHUIACH C
1,1-10°Ia xo 1,6-10°Ia, a 3atem M300apHO CXKaIM 10 MEPBOHAYATBHON TemmepaTypsl. Ompe-



JIEIUTE TeMIepaTyphl B K&KJIOM U3 TPEX OMHCAHHBIX COCTOSHUI M KOHEYHBIN 00BEM rasa.
N300pasute rpaduku 3TUX MpoieccoB B koopaunatax P-T

3amaua Ne 9 «IlepBoe Ha4Ya 10 TEPMOAMHAMU K

B pe3ynbrare nzorepmudeckoro pacimupenus asora maccoir m=0.2xropu temneparype 1=280 K
00BeM ero yBennuuBaercs B 2 pasza. Onpenenuts: 1) paboty A, COBEpIICHHYIO T'a30M IIPH pac-
mpenuy; 2) uaMenenne AU BHyTpeHHEN sHEpruy; 3) KOJIWYEeCTBO TeIOThl Q, moaydeHHoe ra-
30M

3agaua Ne 10 «Bropoe Ha4a/10 TepMOAUHAMHUKN»

Kycok npaa maccoit m =200r, B3atb1ii ipu Temiieparype t; = -10C°, 6bu1 HarpeT 10 TeMIeparypbl
t, =0C° u pacmnasieH, rmocie yero oopazoBaniiasics Bojia ObuIa HarpeTa 10 TemrepaTypsl t3 =
10C°. Onpenenuth u3MeHEHHE AS SHTPOTIHH B X0/ YKa3aHHBIX MPOIICCCOB.

3agaua Ne 11 «DuekTpocTaTuka)

DneKTpUYecKoe MnoJje co3naHo AByms 3apanamu q1=10 aKn n q;=-20 K, Haxoxdmmumucs Ha
paccrositaun d=20 cM apyr ot Apyra. OnpenenuTh HAMPsHKEHHOCTD MOJIs B TOUKE A, YIaTIeHHOW OT
NepBoro 3apsiia Ha paccrosiHue r1=30 cM u oT BTOporo Ha 1,=50 cM. Paccuntars paboTy, KOTOpyIO
HEO0OXOIUMO COBEPIIUTH, YTOOBI IEPEHECTU TOUEHHBIH 3apsi o=2- 10™* K1 113 TOUYKH HAXO/1s-
HIMICS TocepeIMHe MEXAY 3apsiaMU B TOUKY A.

3agaua Ne 12 «I1oCTOAHHBIH JIEKTPHYECKHI TOK»

Ha puc. 3.1. £,=1,0 B, £,=2,0 B, &3=3,0 B, r;=1,0 Om, 1,=0,5 Om, r3=1/3 Om, R1=1,0 Om, R3=1/3
Owm. Onpenenute: 1) CHIIBI TOKA BO BCEX y4acTKaXx ILETH; 2) TEIUIOBYIO MOITHOCTh, KOTOPAasl BbI-
JIENSIeTCs Ha COMPOTUBICHUH R3.



3,73
R.E €2, 172

nwi- 51

3amaua Ne 13 «QuiekTpoMarHeTu3m»

[To mByM OECKOHEYHO JUTMHHBIM MPSMBIM MapaJICIbHBIM IPOBOJIAM, HAXOIAIIIMCS Ha PaccTo-
aaun R=10,0 cM apyr ot apyra B Bakyyme, TekyT TokH [1=20,0 A u [,=30,0 A onunakoBoro
HarpaBieHus. OnpeaennTe MarHUTHYIO MHAYKIUIO 1101 B, co3gaBaeMoro TokaMu B TOUKax,
JeKalMX Ha IPSIMOH, COEAMHSIIOIIMX 00a MpoBoJia, eciu: 1) Touka C JeKUT HA PACCTOSHUU
r=2,0 cM JIeBee JIeBOro MpoBoa; 2) Touka [l JIeKUT Ha paccTossHUH 12,=3,0 CM MpaBee MpaBoro
npoBoAa; 3) Touka G JIeXUT Ha paccTosHuU 13=4,0 cM IpaBee JIeBOT0 MPOBOIa.

3agaya Ne 14 «QuieKTpOMarHeTu3m»

OnekTpoH, yckopeHHbIi HanpsbkeHuem U=200 B, BineTaet B 01HOpOAHOE MarHUTHOE T10JIE C
uHaykuuen B=0,7- 10 Tn MEPIEHIUKYISIPHO CUJIOBBIM JUHUAM. Haiitu paguyc OKpyKHOCTH,
10 KOTOPO IBUKETCS 3JIEKTPOH B MAarHUTHOM T10JI€ U Tieproj ero BpaieHus. Otset: R=0,68 M;
T=5,1-107c.

3apauya Ne 15 «nekTpOMarHuTHasi MHAYKIUSD)

[TpoBoasImIKiA TNIOCKHI KOHTYP, MMEIOLIH (hopMy OKpyXHOCTHU paguyca r = 0,05 M momMerieH B
OJIHOPOJAHOE MarHUTHOE I0JIE TaK, YTO JIMHUU MarHUTHOW MHAYKIIMHU I10JI HAalIPaBJIEHBI Mep-
NEHAMKYISPHO TUIOCKOCTH KOHTypa. ConportusiieHne KoHTypa R = 5 Om. MarautHast nHIyKuus
MeHnsercs 1o 3akoHy B = kt, rine k = 0,2 Tu/c. Onpenenure: a) 3.1.c. UHAYKIIMN, BOZHUKAIOITYIO B
3TOM KOHTYpe; 0) CHIly HHIYKIIMOHHOTO TOKA; B) 3apsij, KOTOPBIM MPOTEYET M0 KOHTYPY 3a
nepBble 5 CeKyH U3MEHEHHUS TOJISL.

2 cemecTp



3amaua Ne 16 «MaTepdepeHus cBeTa 0T TOYEYHbIX HCTOYHUKOB)

B onbiTe FOHTa Ha myTH 01HOTO U3 UHTEPHEPUPYIOIIMX JIydel OMeIanach TOHKasl CTEKIISTHHAS
IUTACTHUHKA, BCJIEICTBUE YETO LIEHTPaJIbHAs CBETJIas M0JI0ca CMENIalach B MOJIOKEHUE TIEPBOHA-
YaJIbHO 3aHATOE MATOM CBETJION MOJIOCOM(HE cunTas IeHTpasibHOM ). JIyd majaer Ha MIacTUHKY
nepneHauKyiIsipHo. [lokaszarens npeinomiieHus miacTuHk n=1,5. J[nmuHa BoHBI A=6- 107 m.
KaxoBa Tonmuna niacTuHku?

3amaua Ne 17 «UaTepdepeHnus cBeTa B TOHKUX IVIEHKAX»

[TnockomnapasuienbHas CTEKJITHHAS IIaCTUHKA TOMHMHON d=1,2 MKM U C IOKa3aTesieM MpesioM-
JEHUS Ney=1,5 moMeleHa Mex 1y IByMsl CpeJlaMu C IT0Ka3aTelsiMU IpeaoMIIeHus ny U ny. CBeT ¢
JUTMHOM BOJTHBI A=0,6 MKM I1a/1aeT HOpMaJbHO Ha TUIACTUHKY. OTNpeesinTe ONTUYECKYI0 Pa3HOCTh
X0/1a BOJIH, OTPaKEHHBIX OT BEpXHEH 1 HIKHEH MOBEPXHOCTEH MIACTUHKH U OMPENIEIUTE, YCU-
JICHHE WU OcIalJIeHe MHTEHCUBHOCTH IPOUCXOAUT MIPU UHTEPPEPEHIIUU B CIEAYIONUUX CIY-
qasx: a) n1<n<n,; 60) n1<n>n,

3agaua Ne 18 «/luppaxuus @penens»

HaiinuTe panuycel nepBbix Tpex 30H dpenenst 11 IIOCKOH BOJIHBI, €CIIM PacCTOSIHUE OT BOJI-
HOBOM MOBEPXHOCTHU A0 TOUKU HaOmoeHus 1 M. JinuHa BoiaHsl A=500 HM.

3agaua Ne 19 «/Inppaxuus ®paynropepa»

Haiiti HanOGonpmmii mopsIoK CeKTpa JUIsl KEeNTOM JIMHUU HATPUS C JUTMHON BOJHBI A=589 HM,
€cJI MocTosiHHAs AudpakiroHHON pemeTku d=2 MkM. CKOJIBKO BCEro MaKCHMYMOB JIaeT 3Ta
pemerka? [log kakum yriioM ¢ HaOIIO1a€TCS MOCIETHUN MAaKCUMyM?

3apauya Ne 20 «ITonsipu3anus cBeTay

Yroi Mexay IMIOCKOCTSIMU IIPOITYCKAHMS ABYX IOJIAPU3ATOPOB PABEH 50°. EcrecTBeHHbIiT CBeT,
IPOXO0/is Yepe3 TaKkylo cucremy, ocnabdinsercs B 8 pa3. [IpeneOperas morepsiMu cBeTa Ipu oTpa-
KEHUH, ONIPEeTUTh KOA(PPHUIMEHT MOTIIOICHUS CBETa B MOJISIPU3aTOpax



3agauya Ne 21 «@orto3dgdexr»

OnpenenuTh HAMMEHBIIHNH 3aP>KUBAIOITUH TTOTSHIINAI, HEOOXOAMMBIN JTsl IPEKPAIICHUS
SMHUCCHH C TTOBEPXHOCTH (DOTOKATOMAA, €CIIU OH OCBEIIACTCS U3JIYYCHHEM C JNIMHON BoiHbl 0,4
MKM, a KpacHas rpaHulia Juisi MaTepraia karoaa paBaa 0,67 MKM

3agaua Ne 22 «TenioBoe usiryuenue»

Yepnoe Teno Harpenu ot Temneparypbl 600K mo 2400K. Bo ckonbko pa3 yBenuymiack oO1ias
TEIJIOBast YHEPTUs, u3rydaemas TesioM? Ha ckoJbko U3MEHuIach JJIMHA BOJIHBI, COOTBETCTBY-
I0I1asi MAKCUMYMY SHEPIUHU U3ITYUYEHHUS U CIIEKTPAIbHBINA COCTAB U3TyUeHUS?

3apauya Ne 23 «I¢pdext Komnrona»

®otoH ¢ sHepruei 1 MaB paccesuicst Ha cBOOOAHOM MOKOUBIIEMCS dJIeKTpoHe. Haiitu kunetu-
YECKYIO SHEPTHIO JIEKTPOHA OTAAuU, €CIIH B PE3yJIbTaTe PacCesHUS JUTMHA BOJIHBI (DOTOHA U3-
MeHmIach Ha 25%

3agauya Ne 24 «j1eMeHThI KBAHTOBOH MEeXaHUKH

HpI/I ABHUKCHUHN YaCTUIIBI BJOJIb OCH X CKOPOCTb €€ MOXKCT OBITh onpeaciicHa ¢ TOYHOCTBIO

(omubOko#) 1o 1 cm/c. HaliTu HeonpeneneHHOCTh KOOPAMHATHI, €CITH YacTUIleH sBisieTcs: 1)
AIIEKTPOH, 2) ApoOuHKa maccou 0,1r

3agauya Ne 25 «HacTHia B NOTEHIIUAJILHON AMe»

CoOcTBeHHas (I)YHKLII/IH, OIMUCBIBArOIasA COCTOAHUC MUKPOYACTHULIBI B OCCKOHEYHO FHy6OK0ﬁ

. 7m
. . w,(X)=Csin—x
MOTEHIMAIBHOM sIME IUPUHON £, UMeeT BUL I . Mcrons3yst yCIoBHs HOPMHPOBKH,

ONpeACIINTG IMOCTOSAHHYIO C.

3agaua Ne 26 «Atom no reopuu bopa»



BbraucnauTs paanycel MEpBBIX TpeX OpOUT 3JIEKTPOHA B aTOME BOJIOpOAa

3agaua Ne 27 «M31ydyeHue aTromay

Haiitu HaI/I6OJ'II)I_Hy10 1 HAUMCHBIIYIO JJIMHBI BOJIH CEPHUU Ilanrena B CIICKTPE U3JIYUCHHUS BOOO-
ponaa. CpaBHI/ITB MMOJIYYCHHBIC 3HAYCHUA C JJIMHAMU BOJIH BUAUMOI'O U3JIYUYCHUA

3amaua Ne 28 «PagnoakTHBHOCTB»

192
r
[lepBoHavanpHas Macca H30TONA UPUAKMS 7 paBHA M = 5 T, MepHoJ Mojypacnaaa 75 CyToK.

Onpexnenure, CKOJIBKO A1ep pacnajneTcs 3a 1 cekyHay B 3ToM npenapate. CKOIbKO aTOMOB 3TOIO
npenapara ocranercs 4yepe3 30 CyTOK U BO CKOJIBKO Pa3 U3MEHUTCS aKTUBHOCTH IIpenapara 3a 3To
Bpemsi?

3agaua Ne 29 «3aKoHBI cOXpaHeHMS B SIAEPHBIX PeaKIUAX»

B nientpe conHIla MpoTeKaeT TepMosIepHas peakius CUHTe3a resvs U3 BOJ0po/ia, B KOTOPOil U3
YeTHIpeX MPOTOHOB 0bpasyercs aapo He? u Ba mosurpona. 3amummmte 1y peaknmio. Kakue erme
YaCTHIIBI 00pa3yroTcs B HEil?

3agaya Ne 30 «JHeprus B siIepPHBIX PeaKIHAX»

2 .
Kaxkoe kommaectso U2 «BBITOPAET» 3a TOJ B SIEPHOM PEAKTOPE C AIEKTPUIECKON MOIIHOCTHIO |
I'Bt u k... 38%? Cumrarp, 4TO pacnaj sijaep ypaHa 1moj| AeHCTBUEM TEIJIOBBIX HEHTPOHOB

MPUBOJIUT K 0OpPa30BaHUIO U30TOMNOB KCEHOHA-141, cTpoHIMA-92 U TpeX BTOPUYHBIX HEHTPOHOB.

Ilepeuens nadbopamopnvix pabom



1 cemectp

Ne 1 «[IpumeHeHme 3aKOHOB COXpaHEHHUs JIJIsl ONIPEICICHHUs] CKOPOCTH TOJIETa MYJIH»

Neo 4 «MccnenoBanue BpalaTeaIbHOTO JBUXKEHUS TBEPAOTO Tejla BOKPYT HETIOBUKHON OCH»
Ne 5 «Omnpenenenue XxapakTEpPUCTUK 3aTyXAOMIUX KOJeOaHl (PU3MIECKOTO MasSTHUKA

No 11 «M3ydyeHue cTaTUCTUYECKUX 3aKOHOMEPHOCTEM»

Neo 14 «Onpenenenue nmokaszareins aauadatsl MeTo oM Kinemana u Jleopmay

Ne 21 «HccnenoBanue 31€KTPOCTATUYECKOTO MO C MTOMOIIBIO 30HIa»

No 24 «Pacmmpenue npesena u3sMepeHus: aMrepMeTpa MoCTOSHHOTO TOKa

Ne 28 «Onpenenenre HAYKTUBHOCTH KaTyIIKU U MarHUTHOM ITPOHULIAEMOCTH (peppOMarHuT-
HOTO TeJIa

2 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JTUH3BI U MTOJIOCH IPOITYCKaHUSI CBETOQUIBTPA C M0-
Mo1IbI0 Koser HeroToHa»

Ne 34 «Onpenenenue JJIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TUPPAKIIMOHHOMN pEIIeTKI»
Ne 35 «Omnpenenenne KOHIIEHTPAIIMK PaCTBOPOB caxapa U MOCTOSTHHON BPAIIEHHS»

Ne 36 «CHsATHE BOJIBTAMIIEPHBIX XapaKTEPUCTUK (POTOIEMEHTA U ONpeieTIeHUE ero YyBCTBU-
TEIBHOCTU

Ne 41 «MccnenoBanue Bo30yX/1€HUS aTOMOB T'a3a»
Ne 42 «Onpenenenue ri1aBHbIX KBAHTOBBIX UMCell BO30YKICHHBIX COCTOSHUI aToMa BOJIOPOIay
No 51 «M3y4yeHune 3akOHOMEPHOCTEH a-pacnajar»

Ne 53 «Onpenenenne MakcUMaIbHOW SHEPTUU B-4acTUIl U UACHTU(UKALNS PaIHOaKTUBHBIX
IpenapaToB»

Hepeuenb B60NPOCOB K CEMUHRHAPCKUM 3AHAMUAM

1 cemectp



Cemunap Ne 1 "KuHemaTuka M JIMHAMHKA IOCTYNATeJbHOIr0 W BpamaTeJbHOIO
JBUKeHun"
1. Mexanuueckoe npmxenue. Cucrema orcuéra. MatepualibHasi TOUKA.
2. OcHOBHbBIEC KHHEMaTHYECKHE XapaKTEPUCTUKU: TIEpEMEIICHHE, TyTh, CKOPOCTh, YCKOPEHUE:
MOJIHOE, HOpMaJIbHOE, TaHTeHITalIbHOe. Kitaccudukanmst TBHKEHUA.
3. TlocrynarenbHoe aBmxenue. LlenTp macc. BpamarensHoe qBuxkeHHeE.
4. OCHOBHbIC KHUHEMATUYECKUE XapPAKTEPUCTUKU BpaIaTEIbHOTO JIBHXKEHHUS: YT'OJI IOBOPOTA,
YTJIOBOE MEPEMEILIECHUE, YTIOBbIE CKOPOCTh U YCKOPEHHUE.
5. CBs3b MEX/1Y JIMHEHHBIMU U YTJIOBBIMU XapaKTEPUCTUKHU JABUXKEHUs. PaBHOMEpHOE U paBHO-
nepeMeHHoe BpanlarensHoe aBrxkeHus. [lonstue coctosnusa Gpu3nueckoi CUCTeMbl U YpaBHEHUS
JIBIDKECHMUSL.
6. JlunamMuyeckue XapakTepUCTUKH: CUJIa , CUJIOBOE MOJIe, Macca, UMITYJIbC.
7. 3axonsl HproTOHA.
8. unamuueckue XapaKTEpPUCTUKH BPAIIaTEIbHOTO JBMXKEHHUS: MOMEHT CHUJIIbI OTHOCHTEIHHO
ocH, MOMEHT nHepiuu. OCHOBHOM 3aKOH TUHAMUKH BPaIaTeIbHOTO JBUKCHUS.

Cemunap Ne 2 "3akon coxpanenus"
1. 3akoH coxpaHeHHsI UMITYJIbCA, YCIOBUS €TO BHIIOJIHEHUS.
2. 3aKOH COXpaHEHUS] MOMEHTA UMITYJIbCA, YCIOBHS €0 BHITIOTHECHUSI.
3. Pabota, momHocTs. PaboTa rpaBUTallMOHHON CHIIbI, KOHCEpBAaTUBHbIE CHIIbL. PaboTa pe3yib-
tupyroueil cunpl. Kunernueckast s3Heprusi, TeopeMa 00 U3MEHEHUN KHHETUYECKON SHEPTUHU.
4. 3aKoH COXpaHEHUs OJHON MEXaHUYECKOW SHEPTUH, YCIOBHUS €r0 BBINOJIHEHMUS.

5. CoynapeHue IByX Tel.

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

Cemunap Ne 3 "Koseb6anusi v BOJIHBI"
1. ®usnyeckuii 1 MaTEMaTHYECKUN MASTHHUKH.
2. I'apmoHHueckue, cBOOO/IHbIE, BHIHYXKICHHBIE M 3aTyXarolue kojebanus: muddepeHranb-
HbIE, TpaduKH, XapaKTePUCTUKH.
SIBnenue pe3oHaHca u ero usnueckas npupona. [Ipumepsr.
Bonna. Bunel Bora. Mexanusm o0pa3oBaHUs MEXaHUUYECKUX BOJIH.
3ByKoBast BoiHa. MexaHu3M 00pa30BaHus 3ByKa B razax.
BosiHOBOE ypaBHEHUE.
Crostuas BoiHa. MexaHu3m oOpa3oBaHus. Y paBHEHUE CTOSIUEH BOJIHBI.

No ok w

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

Cpennee u HanboJIee BEPOSITHOE 3HAUCHHE CITYIallHOW BEJTMYUHBI.
Cratuctudeckue Metoibl. OCHOBHBIE MOJOKEHUS CTATUCTUYECKON (PU3UKH.
Pacnpenenenne Makcgeia, ['aycca, bonsiimana.

asrLONE

Cemunap Ne S "TepmoannamMudeckue MeTOIbI ONMMMCAHUS MaKpocucTem"
YpaBHEHHE COCTOSIHUS UIECAIBHOIO rasa.
Pacnpenenenue s3uepruu 1o creneHsaM cBo0opl. CpeHss SHEPr sl MOJICKYJIbL.
TennoemkocTs. MomsipHas ¥ yaenbHas TEIUIOEMKOCTH. Y paBHeHHe Maiiepa.
BHyTpeHHss sHeprus Kak (yHKIMs COCTOSIHUA cucTeMbl. PaboTa kak (yHKIMs mporecca.
IlepBoe Ha4aI0 TEPMOJUHAMHUKHU.

s E



6. M3omnporiecchl: U30TEPMUYECKUH, H30XOPUIECKHI, N300apuiIecKuil, amnabaTnyecKui, mo-
JIUTPOITUYECKHUH.

7. OHTponus. CBOMCTBA 3HTPOIINHU U30JIMPOBAHHON CUCTEMBI.

8. BTopoii 3aKkOH TepMOIMHAMHUKH.

9. Huxin Kapno. K.i.a. muxna Kapho.

Cemunap Ne 6 "JuexkTpocratnyeckoe noJje"

DJIEKTPOCTATUUYECKOE MOJIe. DINEKTpUUecKui 3apsia. 3akoH Kymnona.
HanpsixeHHOCTB 35ekTpocTaTiyeckoro noss. [Ipunnun cynepno3unuu.

Iotoxk Bektopa E . Teopema I'aycca.

[ToTeHHaIbHOCTh ANIEKTPOCTATUUECKOTO MoJid. Teopema 0 HUPKYIISAIUH.

CBs13b MEXTY HAIPSHKEHHOCTHIO U TOTCHITMAJIOM.

I'eomerpuueckoe onucanue nossi. CUI0BbIE JIMHUHA. DKBUIIOTEHIUAIbHBIE TOBEPXHOCTH.

S

Cemunap Ne 7 "Ilocrosinnbiii TOK. Llenu nocrosstHHoro Toka'"

OnekTpuueckuii TOK. [IMOTHOCTH TOKa. YpaBHEHHE HEMPEPHIBHOCTH.
3akon OMa AJ11 OTHOPOJAHOIO yYacTKa IIeTH.

Conporusienue npoBoguuka. CoequHeHHE CONPOTUBICHUN.

3akon OMma a1 HeoHOpOoAHOTO yuyacTka nenu. Ctopornue cuibl. IJC.
[TpaBuna Kupxroda.

MormtHocts ToKa. 3akoH Jxoyns-Jlenna.

ok wdE

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

1. VicrouHuku MarHuTHOTrO nosis. MarHuTHOE 1oJjie JBUKYIIErocs 3apsijia U IPOBOJHUKA C TO-
koM. 3akoH buo-Casapa.

2. TIoTOK W HUPKYJSIIHS BEKTOpa MHAYKIUU MarHuTHOTO ToJsl. Teopema ["aycca u Teopema o
UPKYJISALUH.

3. Cumna Jlopenna. JIBrkeHue 3apsHkeHHOW YaCTHIIBI B MArHUTHOM TIOJIE.

4. Cuna Ammnepa.

5. 3akon anekTpoMaruutHo uHAyKIHK dapanes. [Ipasumno Jlenna.

6. BuxpeBoe 31ekTpuiecKoe moie.

7. SIBnenue camomnaykuuu. MaaykruBHocTs. ConaeHousI.

2 cemecTp

Cemunap Ne 9 "Hnreppepenuus n 1udpakuus ceera’’

ONEKTPOMAarHUTHHIE BOJIHBI.

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH.

WutepdepeHiiys cBeta OT IByX HCTOUHUKOB.

HNuTepdepenius cBeTa OT IIOCKOMapauIeIbHON TUTACTHHKH.

Wutepdepeniiys cBeTa oT MIACTUHKY repeMeHHoN TomuHbl. Konbia HeroToHa.
[TpumeHeHne UHTEpPEPEHIIUN CBETA.

ook owdE



7. SIBnenne mudpakiun. OcoOeHHOCTh AUDpaKIMU CBETOBBIX BONH. [udpakius DpeHens u
®paynrodepa.

8. Ilpunmun ['roiirenca-®penens. YrpolieHne BRYUCICHUNA ¢ TOMOIIBI0 BEKTOPHOW JUarpam-
MBI.

9. Hudpaxkuus OpeHens Ha KPYrJIoM oTBepcTHH. 30HbI Dpenerns.

10. Iudpaxus Opaynrodepa Ha y3K0H NPAMOIUHEHHON eI, Y CJIOBUS MAaKCUMyMa U MUHU-
MyMa. 3aBUCHMOCTb HHTCHCUBHOCTH CBETA OT yTIiia TU(pPaKINU.

11. Tudpaxuuonnas pemerka. OCHOBHbIE XapaKTEPUCTUKHU TU(PPAKLIMOHHOMN peleTK. Y CI0BUsL
IJIABHBIX MAKCUMYMOB ¥ MUHUMYMOB U J100aBOYHBIX MUHUMYMOB.

Cemunap Ne 10 "'Ioasipu3zanus ceera’

1. IMonsipuzamus cBera. ECTECTBEHHBIN U TOJIIPU30BAHHBIN CBET.

2. Tlonspu3zamus cBeTa Mpu OTPAXKEHUH U IIpeoMiIeHH . 3akoH bprocrepa.

3. Ionapuzanusa npu ABoWHOM inydenpenomieHud. CBONHCTBA OOBIKHOBEHHOTO W HEOOBIKHO-
BEHHOTO JIy4YEeH.

4. Tlonspuzanuonnsie npu3msl. [Ipuszma Hukoms.

5. 3akon Mantoca. AHanu3 MoJsIpU30BaHHOTO CBETA.

6. OnTuYeckn akKTHBHbBIC BEIIECTBA. BpalieHne TIOCKOCTH MOJISIPU3aliy CBETA.

Cemunap Ne 11 "KBanToBasi ontuka"

1. TeruoBoe u3nydyeHue abCOIIOTHO YyepHOro tena. 3akoH Credana — bonbimaHna. 3akoH cMe-
uieHus Buna.

2. KopnyckynsipHO-BOJIHOBOM Jyallu3M CBETa. JHEPTHUS U UMITYNbC (poToHA. J[aBieHne cBeTa.

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

4. Oddext Komnrona. ®opmyna Komnrona.

5. BonHoBble cBoiicTBa yactuul. JlnumHa BonHbl fe bpoitns. [Ipunnun Heonpeaenennoctu [eii-
3eHOepra.

Cemunap Ne 12 "Crpoenne atoma'

Monenu aroma. [inanetapHas MOJIeNb aToMa.

IToctynatel bopa.

W3nmyyeHue atoma BOJIOpo/a U BOJAOPOAONOA00HBIX cucTeM. CrieKTpaJIbHbIE CEPUH.
®opmyna bansmepa.

CnekTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3iu.

arONE

Cemunap Ne 13 "OcHoOBHbIE 10JI0:KEHUS] KBAHTOBOI MeXaHUKH"

1. KBanToBsle cocTosiHusl. BonHoBas GpyHkuus u ee gusndeckuii cmpici. [IpuHnun cynepmnosu-
uuu. YpasHenue lpenunrepa, KBaHTOBbIE YPaBHEHUS JBUKEHUS.

2. HekoTopsle 3a/1auri KBAHTOBOM MeXaHUKH. YacTuia B OECKOHEYHO IITyOOKOW IMOTSHIIHALHOM
ame. KBaHTOBaHUE SHEPIHH.

3. KBanToBbIe uncia, XapakTepu3yrollue MoJI0KeHNe AIeKTpoHa B aToMme. KBaHTOBaHue sHEp-
ruu. KBantoBanue MmomeHTa umMnyiabca. CrivH 3J€KTpOHa.

4. Cxema dHEpPreTHUeCKUX ypoBHEH atoMa Bojoposa. [IpaBuiia orbopa mpu aTOMHBIX MIEPEX0/1ax.
5. I'paHuIbI IPUMEHUMOCTH KBAHTOBON MEXAHUKH.



Cemunap Ne 14 " ATomMHble siipa, UX cBoicTBa. PainoakTHBHOCTD '

. SIBneHue paguOaKTUBHOCTH.

. OCHOBHOH 33aKOH paJMOaKTUBHOIO pacnaja. PaaroakTUBHBIE psibl.

. CocTaB 1 XapaKTEpUCTUKU aTOMHOTO si/ipa. SnepHble CUIIBI.

. Kanenpnas u o6o104yednas mojenu sep.

. Macca u 3Heprus cBs3u sapa. Y iejbHas s3Heprus cBsa3u. Paguyc sapa.

O b~ wpN -

Cemunap Ne 15 "Snepubie peakuuu'

1. SnepHble peakuuu.

2. DHeprus sIepHOU peaKIluu.

3. YpaBHEHHE U DHEPreTHUECKOE yCJoBHE o-pacmana. CBs3b YHEPTUU O-YACTHIBI C TIEPHOIOM
nonypacnazaa. TyHHenbHbIN 3¢ ekt npu o-pacnage. CiekTp o-4acTHIL.

4. Xapaxrep crnektpa y-usznydeHus. Ilponeccsl B3auMoJeiicTBUS Y-KBAaHTOB C BELECTBOM. 3a-
BUCUMOCTb MHTEHCUBHOCTH Y-U3JIy4E€HMs OT TOJILMHBI oS BemiecTBa. CpaBHEHUE MPOHUKAIO-
1Iei CIOCOOHOCTHU Pa3JINYHBIX BUI0B U3IyUEHHUS.

5. Tpu Buga PB-pacnaga. DHepreTuyeckuil cnektp B-uactull. ['mnoreza HEHTpUHO. 3aKOHBI CO-
xpaneHus npu B-pacnane. Jlenronsl. JlentoHHbIH 3apsi.



[puioxenne 2

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

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl POBEACHUSA MMPOMEKYTOYHOM aTTeCTAllUN:

Kon unaukaropa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIIUH

O1neHOYHBIC CPEICTBA

OIIK-1: Cnnocoben peuiaTts 3aaa4u HpO(i)GCCHOHaHBHOfI ACATCIIbHOCTU HAa OCHOBEC HCIIOJIb30BAHUA TCOPCTUUCCKUX U ITPAKTHYCCKHUX OCHOB €CTCCTBCHHLBIX U TCX-

HUYCCKHX HAYK, a TAKKC MAaTCMAaTUUYCCKOr'O armapara

OIlK-1.1

Omnpenensier XxapaKTepUCTUKU
(U3NIECKOTO U XUMUIECKOTO
npoiiecca (SIBICHUS ), XapaKTep-
HOTO 17151 00bEKTOB Npodeccro-
HaJIbHOU JEATeNbHOCTH, Ha OC-
HOBE TEOPETUUECKUX U IKCIIEPH-
MEHTaJIbHBIX UCCIIEIOBaHUN

IlepedyeHb TeopeTHYeCKUX BONPOCOB K Ik3aMeny ( 1 cemectp):

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

2. JIBmkeHHE N0 OKPYXHOCTH. YTOJ IOBOPOTA, yIJIOBask CKOPOCTh M YIJIOBOe yckopeHue. CBsi3b
YIIIOBBIX U JTMHEHHBIX BEIUYMH.

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

4. HWuepuuanbHble cHCTeMBbI oTcueTa. [loHsTHE CHIBI, Macchl U UMITyJbca. OCHOBHOM 3aKOH JTUHA-
MHUKH [IOCTYNIATEIbHOTO ABUKCHUS.

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

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

7. 3aKoHBbI COXpaHEHHUs B MEXaHMKE. 3aMKHYTasl CicTeMa. 3aKOHbI COXPaHEHHs UMITYJIbCa U MOMEHTa
HMITYJIbCA.

8. Pabora u momHOCTh. KHHETHUECKAs SHEPrHsl TOCTYNATENIBHOTO U BPALIATEIbHOIO IBUKEHHUS.

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




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeaCTBA

10. /IBa cmocoba ommcaHusl B3aMMOJACUCTBH. J[BH)KEHHE YacTHIBI B OJHOMEPHOM CTallMOHAPHOM
noje. CBsA3b MEXKy CUJION ¥ TOTEHIIUAIBHOM YHEPTUEH.

11. T'apmonmueckue KonebaHus. AMIUIUTYIa, 4aCcTOTa, HadaibHas (as3a. MaremaTHueckuii u Gpu3n-
YEeCKUI MasiTHUK. DHEprusi TapMOHUYECKHUX KOJIeOaHui.

12. 3aryxaromue KojaeOaHus. XapaKTEPUCTHKH 3aTyXaHUs. DHEPTus 3aTyXaloUINX KOJIeOaHui.

13. OOuiee noHsATHE O BOJNHAX. XapaKTepUCTUKU Oeryiieil BosHbl. BonHOBOe ypaBHEHHE IUIOCKON
BOJIHBI.

14. Hanoxenue ynpyrux BojH. Crosiuas BoiaHa u ee ocooeHHocTH. Konebanue HaTsHYTOM CTPYHBI.
15. Tlocrynarel OiiHiuTelHa. 3amenneHue BpeMeHU. JIopeHeBo cokpalieHue AauHbl. PenstuBuct-
CKME MHBapHaHThl. IHTepBai.

16. PenstuBuctckuii uMmyibc. CBsI3b Macchl, JHEPTUU U MMITYJIbCA YaCTHUIIBI. DHEPrHs MOKos. 3a-
KOHBI COXPaHEHMS IIPU PEISITUBUCTCKUX CKOPOCTSIX.

17. Maxkpocucrema. MukpococTosiHue 1 MakpococTtosiHue cucreMbl. Ctaructuyeckuii noaxon. Ilo-
HATUE BEPOSATHOCTU U CPEAHEN BEITUYHHBI.

18. ®yHKus pacnpeneneHus ClydyailHON BeMUYMHBL. Pacripenenenue MOJIEKyYN MO MPOESKIUSIM CKO-
pOCTEN.

19. Pacnpenenenue MOJIEKyN 1O MOIYJIO cKopocTH. Hamboiee BeposiTHas, CpeiHss U CPEeTHEKBA/I-
paTH4Has CKOPOCTH.

20. Mopnenp wmneampHOro rasa. JlaBneHwe uW TeMmepaTrypa C TOYKH 3pEHHSI MOJEKYISIp-
HO-KMHETUUYECKOM TEOpHUH. Y paBHEHHE COCTOSTHUS MJI€AIBHOIO Irasa.

21. PacnpeneneHune MOJIEKYJ HICATBHOTO Ta3a 10 BBICOTE B TIOJIE TsSHKECTH 3eMuid. bapomerprueckas
bopmyna.

22. TloHsATHe cTEeTeHel cBOOOIBI MOJIEKYIBI. TeopeMa 0 paBHOpACIIPEICIICHUH SHEPTHUH 10 CTEIICHIM
CBOOOJIBL.

23. BHytpeHHsst sHeprus Kak QyHKIMS cOCTOsIHUS cucTeMbl. [lepBoe Hauano TepMOJMHAMUKH.

24. Pabora kak ¢pyHKIuUs nporecca. M3oxopuiecknid, H300apuvecKuii ¥ N30TEPMHUECKHU TPOIIECCHI.
25. Tlonarue TemnoeMKOCcTH. TemIoeMKOCTh MPU HM30XOPHUYECKOM U HM300apHYeCKOM IPOLECcCax.
ITocTossHHas aguabaTsl.

26. Anmabatuueckuii mpormecc. [lepBoe Hayamo TepMOIMHAMMKH Ui anabaTHUECKOro mporiecca.
VYpasuenue [lyaccona.




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeaCTBA

27. Huxnmueckuii nmponecc. Koadduument nonesnoro neiicTBus TemioBoil MammHbl. Bropoe Havano
tepMmouHamMukK. P@opmynupoBku Knaysnyca u KenbBuHa.

28. IIpobrema HEOOPATUMOCTH TETUIOBBIX MPOIIECCOB. DHTPOIHS CHCTEMBI M €€ CBoicTBa. Teopema
HepHucra.

29. OCcHOBHOE ypaBHEHHE TEPMOJIUHAMHUKH. DHTPOIUS UACATHHOTO ra3a. MI3MeHeHue SHTPONUH Ipu
u3onpolueccax.

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

31. Crarucruyeckuii Bec MakpococtostHust. CyTb HeoOpaTuMocT. CTaTUCTUYECKUN CMBICT 3HTPO-
. opmyna bonsnmana.

32. I'panumbl TPUMEHUMOCTH MOJETH WACATBHOTO ra3a. YpaBHeHHe Ban-nep-Baanbca. M3otepmbl
peaJIbHOTO ras3a.

33. Cwuuibl B3aMMOJICHCTBHS B TIPUPOJIE. DIIEKTpocTaTuieckoe mose. 3akod Kymona. HampsikeHHOCTH
ANEKTpOCTaTHYECKOro nostst. [IpuHImn cynepnosunuy.

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

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

37. Dnextpudeckuil Tok. IInoTHOCTH TOKa. YpaBHeHHE HempepbhlBHOCTU. 3akoH OMma B nuddepeH-
UaTBEHON opme.

38. ConpotuBnenue npoBoJHHKOB. CTopoHHHUE cuitbl. 3akoH Owma B MHTErpanbHOil hopme.

39. IIpaeuna Kupxroda s pacuera pa3BeTBICHHBIX Ienieid. MomrHocTh ToKa. 3akoH J[koyms-JIenra.
40. Egunas mpupojia 3JMeKTpUYecKoro U MarHutHoro noss. [lone apwxkymerocs 3apsaa. [IpuHuun
CYIIEpIHO3UIIMM MarHUTHBIX noJsiel. 3akoH buo-Casapa.

41. IloTok U HMPKYISIMS BEKTOpa MHIYKIIUM MarHUTHOTO mnoJis. Teopema ["aycca u Teopema o mup-
KYJISIUH.

42. Cwuna Jlopenma. Cuia Ammepa.

43. 3axoH snekTpomarHuTHOM uHAykIu @apanes. [Ipasuso Jlenma. BuxpeBoe anekTpuueckoe mosne.
44, SIBneHue caMOMHAYKIMU. VHIyKTUBHOCTh. DHEPrusi KOHTypa C TOKOM. DHEPIrHs MarHUTHOTO
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OIS

45. Dnextpuueckoe nosie B BemecTBe. [lomspuszanust nusnekTpuka. BekTop siaeKkTpuueckoro cme-
mieHus. JusnekTpuueckasi MpOHUIIAEMOCTh BEIIECTBA.

46. MarnuTtHOe noJie B BeniecTBe. HamarunueHHoCTh. HanpsskeHHOCTh MAarHUTHOTO MOJIA. MarHuT-
Has MPOHUIIAEMOCTH BeniecTBa. deppomarueTuxu.

Ilepeuenn BonpocoB k 3aueTy (2 ceMecTp):

1. Cucrema ypaBHeHuH MakcBemia kak 00OOIEHHE Pa3pO3HEHHBIX SBJICHUH 3JIEKTpUYECTBA U
Marserusma. MarepuaabHble ypaBHEHUS.

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

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

4. Tlnockas 3J€KTPOMarHUTHas BOJIHA U €€ OCHOBHBIE XapaKTEPUCTHKH. DHEPIrUs U UMITYJIbC JJIEK-
TPOMAarHUTHOW BOJIHBI.

5. EcrectBennblii n monspu3oBaHHbI cBeT. CTeneHb MOJAPU3ALUU JMHEWHO MOJSAPU30BAHHOTO
cBeTa. 3akoH Manoca.

6. [lonmspuszauus npu oTpakeHUH M MPEJIOMIIEHUH CBETA Ha TPaHULE pa3zesa AUIJIEKTPUKOB. YTOI
Bbprocrepa. [[BoliHOE TydenpenoMIICHHE.

7. CnocoObl mossipu3aiy ecrecTBeHHOro cera. [Ipusma Huxoms. Bpamienue miockoctu mossipu-
3allMy CBETa MPU MPOXOKICHUN Yepe3 ONTUYECKU aKTUBHYIO Cpeay.

8. Ilkana snekTpoMarHuTHHIX BOJH. OcoOeHHOCTH onTHYecKoro auanasoHa. [lokasarens mpeaom-
JIEHUS CPEbl.

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

10. Onrtuyeckas pa3HoOCTh xoia. CBA3b ONTHYECKOW PAa3HOCTU XOJa JIBYX BOJH C Pa3HOCThIO (a3
MeX1y HUMH. Y CIOBUS MaKCUMyMa U MUHHUMYMa.

11. Cxema FOnra mns HaOmoneHus uatepdepeHuun. BpemMeHHass U NMpPOCTPaHCTBEHHAs KOTEPEHT-
HOCTb.

12. Unrepdepenuns B TOHKUX IieHkax. Habmonenue konery HploToHa B OTpaskeHHOM M NPOXOZsi-
IIIEM CBETE.
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13. SBnenue nudpaxumu. Judppakmus Openens u @paynrodepa. [Ipunun [roiirenca-Openens.

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

15. Mudpaxnus Opaynrodepa Ha y3Koil mpsMonuHeitHoN menu. JudpakironHas pemieTka Kak co-
BOKYITHOCTb KOHEYHOTI'O YHCJIA LICIICH.

16. TermuoBoe u3nyuyenue Ttena. 3akoH Credana-bonbimana. 3akoH cmenieHuss Buna. ['mmotesa
[Inanka.

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

18. ®oronsl. JlaBnenue ceeta. KopmyckysipHO-BOJTHOBOM JAyan3M CBETA.

19. Paccesnue ¢porona Ha cBo60HOM AMekTpoHe. Dopmyna KomnToHa.

20. BomnHoBbIe cBoiicTBa wacTull. J[nmnHa BomHBI ne bpoitns. DKcriepuMeHTaNbHbBIE TOATBEPKACHUS
rurnoressl xe bpoiis.

21. Tpuanun zHeonpenenennoctu. CooTHoIeHne HeonpeaeneHnocren I'elizendepra. OcodbeHHOCTH
IpoLecca U3MEPEHNs B KBAHTOBON MEXaHUKE.

22. ®dwusuveckoe MCTOIKOBaHHWE BOJIH Je bpoiins. BomHoBas ¢yHKIMs U ee cBoiicTBa. [LITOTHOCTH
BEPOSATHOCTH OOHAPY)KEHUS YAaCTHIIBI.

23. OcHoBHas 3aj1a4a KBaHTOBOM MexaHWKH. HecrammoHapHoe m cranmoHapHoe ypaBHenue IlIpé-
JUHTEPA.

24. Yactuma B OJHOMEpPHON OECKOHEYHOH NPSIMOYTOJBHOW MOTeHIMaIbHOH sive. KBaHTOBaHWE
sHepruu. CoOCTBEHHBIE ()YHKIIUU COCTOSIHUS YACTHIIBI.

25. TIpoxoxkIeHHEe YacTHUIIBI Yepe3 MOTCHINMABHBIA Oapbep. TyHHEeTbHBIH 2 (eKT.

26. KBaHTOBBIN TApMOHHYECKUN OCIHILISITOP.

27. TlmanerapHas mojnenb atoma. [locrymarel bopa. KBanToBaHMe 3HEpPTUM BOIOPOIONIONOOHON CH-
CTEMBI.

28. Uzmyuyenue Bojopo0no00HbIX cucteM. CriekTpaibHble cepur atoma Bojaoposaa. O0o0meHHas
dbopmyna banemepa.

29. CnekTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH MO3JH.

30. VYpasuenue Ilpemunrepa ans atoma Bomopona. KBaHTtoBaHme MomeHTa mmmyibca. [IpaBumia
otOopa.

31. Cnun snextpona. KBaHTOBBIE YnClIa, ONUCHIBAIOIINE COCTOSIHUE 3JIEKTpoHa B arome. KpaTHOCTh
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BBIPOKJEHUS dHEepreTudeckux yposHeu. [Ipunnun [Taymnu.

32. IlpuHLIMI TOXKAECTBEHHOCTH OJMHAKOBBIX yacTull. bo3oHsl u (epmuonsl. KBaHTOBBIE pacmpe-
JCTICHMUSL.

33. CBobOojaHbIe 31€KTPOHBI B MeTasuie. DHeprus depmu. 30HHast TEOPUs TBEPIBIX TEJL.

34. DneKTponpOBOJHOCTh METAJUIOB H MOJYIIPOBOJAHUKOB. CBEPXIIPOBOIMMOCTD.

35. SIBienue pagunoakTuBHOCTH. OCHOBHOM 3aKOH paJuoaKTUBHOro pacnaja. [locrosHHas pacnana.
[Iepnon nonypacnana.

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

37. Macca u 3Heprusi CBS3M aTOMHOTO A1pa. 3aBUCHUMOCTh YIEIbHON SHEPTHs CBS3H OT MacCOBOTO
yucna. O6ono4eyHas MoJeNb Apa.

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

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

40. Tpwu Buga B-pacnama. DHepreTH4eckuii crekTp B-dactuin. HelitpuHo.

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

42. Knaccuduxanus neMeHTapHbIX yacTull. JlenToHsl. JIenTOHHBIN 3aps .

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

OIlK-1.2

I/Icnom,syeT TCOPETUUCCKHUE OC-
HOBBI TCXHUYCCKUX HAYK JJIA
MPUMCHCHUA NMHHOBAIITHOHHBIX
TEXHOJIOTUH Ha PCAIBHBIX CTPO-
UTEIIbHBIX 00BEKTOB

IIpuMepHBIi nepevYeHb BONPOCOB U 3aJaHUH 110 J1a00paTOPHBIM padoTam

1 cemecTp

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

1. IlpuBeaute mpuMepsl CUJI, JAKOIIMX pa3Hble BUIbI TOTEHIMAIbHONW sHepruu. Kakue u3 HuX npu-
CYTCTBYIOT B TaHHOU pabore? M300pa3uTe cxemy IKCIEPUMEHTATIbHON YCTAHOBKH M YKOKUTE Ha
Hel CHIJIBI, I[€I>'ICTBYIOI]_[I/I€ Ha BCC TCJIa, BXOAAIIUC B CUCTCMY, B Ka)KHBIﬁ MOMCHT BPpCMCHU.
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Kakue BenMYWHBI UMENM KUHETHUYECKAs U MOTCHIIMAIbHAS YHEPTHSI CUCTEMbI «ITyJsi+MAasSTHUK» B
pasnuuHble MOMEHTHI omnbITa? [lpencTaBpTe cxeMy M3MEHEHHUS KUHETHUECKON W MOTEHIHAIbHOU
SHEPTUU CHCTEMEI.

JlJis KakuX MOMEHTOB BPEMEHHU B JIaHHOM JKCHEPUMEHTE MOKHO IMPUMEHATH 3aKOH COXPaHEHUs
MEXaHUYECKOHN HEPIUuH, a JUIsl KaKUX Helb3sl U mouyeMy? Cxema.

JlJis KakuX MOMEHTOB BPEMEHHU B JIaHHOM JKCHEPUMEHTE MOKHO IMPHUMEHATH 3aKOH COXPAaHEHUs
HMITYJIbCA, a JIJIS KaKUuX Helb3s U moueMy? Cxema

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

Kak npousBoautcst 06paboTka sKkCriepuMeHTAIbHBIX JaHHBIX B 1aHHOU pabote. Kak onpenensercs
JIOBEPUTEIIBHBI WHTEPBAJI CKOPOCTH U CPEIHSIS KBaJIpaTHUeCKas IMOTPENTHOCTh OTKJIOHEHUS Ma-
SITHUKA?

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

1.

=

KakoB xapakTtep 3aBUCHMOCTH MOMEHTA HHEPIIMU OT PACCTOSIHUS, Ha KOTOPOM HaXOTHUTCS TEJIO OT
ocu Bpamenusi? B nannoii padore. [TocTpoiiTe rpaduk 3T0i 3aBUCUMOCTH.
Kak sKkcriepuMeHTaIbHO ONpeAesieTCss MOMEHT HHEPIIMH Tella B JaHHOU JJabopaTopHoii padote?
Kakue 3aKOHBI COXpaHEHMsI TIPUMEHSIOTCS UIsS BBIBOJA pacueTHBIX (opmyin? Iomyunte dhopmyiry
JUTSL pacyeTa MOMEHTa HHEPIIMH MasTHHKA.
KakoBa 3aBHCHMOCTB YIJIOBOTO YCKOPEHHUS TeJIa OT MOMEHTA IIPHIIOKEHHBIX K HEMY CHIT ¥ MOMEHTA
uHeprmu tena? Ilocrpoiite rpaduk TaHHOM 3aBUCHMOCTH

Kak Ha mastarke O6epOeka MOryT OBITH OIIPEIENIEHBI YTIIOBOE YCKOPEHHUE, MOMEHT JAE€HCTBYIOIIUX
CHJI ¥ MOMEHT MHEPIUH?
Kak B paHHOI paboTe pacCYMTBHIBAETCS MOIPEIIHOCTH OIPEIEIEHIsT MOMEHTAa HWHEPIMH Tella OT-
HOCHUTEJIBHO MIPOM3BOJILHON OCH BpaIleHus?
[TpomeMoHCTpHUPYITE BO3MOKHOCTS IpuMeHeHus cpeabl Microsoft Excel (wmu npyroit cpenpr) ais
00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.
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Ne 5 «Onpenenenue xapakTepUCTHK 3aTyXalOMUX KOJeOaHUl (PU3NIECKOT0 MAITHHKAY»

1.

N

o

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

3anuiuTe ypaBHEHUS 3aTyXaloUIMX U He3aTyXaroIluX KoieOaHul, CpaBHUTE HX.

Kak ammuntyna 3aryxaronmx KojeOaHui 3aBHCUT OT BPEMEHHU U OT YUClia KojeOaHuit?

KakoB ¢u3uueckuii cMbICa BEJIMYMH NMPUMEHUTEIBHO K JIaHHOM paboTe: HavajabHAs aMILTUTYAA
KojeOaHuii, HadanbHas ¢a3a KoseOaHui, KpyroBas yacTora KojeOaHul, mepuoi KoinebaHui, Ko-
3G GUIMEHT 3aTyXaHUs, BpeMs pejlakcalluy, JorapupMUUecKuil TeKpeMeHT 3aTyXaHus, JoOpoT-
HocTh. Kak oHu MeHstotcst ¢ poctom U?

Kak MeHsI0TCS XapaKTepUCTHKM 3aTyXalolMX KoJieOaHWM HadajbHas aMIUINTyla KoJjeOaHUil,
HavanpHas (aza KojebaHWH, KpyroBas yacToTa KoseOaHuM, mepuoj kosebaHuil, kodpduureHt
3aTyxaHMsl, BpeMsl peJaKcalui, JorapupMHUUecKuil JeKpeMeHT 3aTyXaHus, J00POTHOCTh €CIH OJJUH
U3 MMapaMeTpoB JTAaHHOTO pu3nueckoro Masitiuka: |, m, L, K yBenuuuntcest (1100 yMEHBIIUTCS ) TIPH
(UKCUPOBAHHBIX 3HAYEHUSIX OCTABIIUXCS?

Jliig yero, B taHHOMW paboTe, rpaduKu CTPOST B JorapudMuyeckom macirade?
[TponemMoHCcTpUpY#TE BO3MOKHOCTD puMeHeHus cpeabl Microsoft Excel (mmm npyroii cpenbr) mst
00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 11 ((I/I3y‘-ICHI/IC CTaTUCTUYCCKUX SaKOHOMepHOCTCﬁ))

1.

w

KakoBo pacnpeznenenue npobu mno sueiikam Ha nocke ['amprona? Kakoe pacripeneneHue aHano-
ru4yHO JaHHoMYy B MKT?

KakoBo pacmpeneneHue 31eKTPOHOB MO MOJYJIIO CKOPOCTH B AaHHOUW pabote? UTo mpoucxoauT
MIPU U3MEHEHUH HaNpsHKEHUs Hakasa?

Kaxkue craTuctuyeckue MEeTO bl MPUMEHSIOTCS B TJaHHOHM padoTe?

[TpoxeMoHCTpUPYITE BO3MOKHOCTE TprMeHeHus cpeabl Microsoft Excel (wmm apyroit cpenbr) mist
00pabOTKHN AKCIIEPUMEHTAIBHBIX TAHHBIX.




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeaCTBA

Ne 14 «Onpenenenne nokasarens aguadarsl merogoM Knemana u Jlezopmar

=

OO0bsicHUTE XOJ] SKCTIEpUMEHTA U PE3yJbTaThl pacueTa.

2. HazoBwute mpoiecchl, MPOUCXOASIIIUE C Ta30M, B X0JIe IKCIIEPUMEHTa U U300pa3ute ux rpadu-

YECKH.

3anumuTe ypaBHEHHs IS BBIBOAA (POPMYJIBI TOKA3aTeNsl aiiadaThl.

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

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

w

Ne 21 «MccnenoBanue 31eKTPOCTATHYECKOTO MOJIS C TIOMOIIIBIO 30Ha

1. Yto Takoe HampPsHKEHHOCTH 31eKkTpuueckoro nousa? Kak rpaduyecku npeactaBuTh pacrpeieieHme
HaIpsLDKEHHOCTH B Pa3HBIX TOYKAX 3JIEKTPUUYECKOTO MO B TaHHOM padoTe?

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

MOTEHIIMaja B Pa3HbIX TOYKAX 3JIEKTPUUECKOro MoJisl B JaHHOM paboTte?

Yemy paBHa paboTa MO MEepeMELICHUIO 3aps/ia BIOIb SKBUIIOTEHIIMAILHON MOBEPXHOCTH H MO 3a-

MKHYTOMY KOHTYPY, OTpPaHHUYEHHOMY Y9YaCTKaMH CHJIOBBIX M 3KBUIOTCHIMAIBHBIX JUHHIA? BEI-

YqUCIUTE PaboTy MO NMEPEMEIIEHHIO 3aps/a 10 3a1laHHON TPACKTOPHH.

4. Kax M3MEHHTCS KapTHHA CUJIOBBIX M SKBHUIIOTCHIIMAIBHBIX JIMHUH NP YBEINYCHNH (YMECHBIICHNN )
HaNPsHKEHHOCTU MEXKIY dJIEKTPoAaMu?

w

No 24 «Pacmmpenue npeena u3MepeHust aMIepMeTpa MOCTOSHHOTO TOKay

1. KakoB mpuHIUN ACHCTBUS 3JIEKTPOU3MEPUTENBHBIX MPHOOPOB MarHUTOAIEKTPUUYECKOTO U DJICK-
TPOMAarHUTHOTO TUIIA, TPUMEHSIEMBI B TaHHOU padoTte?
2. Yo Ha3BIBAIOT TOKOM IIOJHOT'O OTKJIOHEHHUS U HAMPSDKCHUCM TTIOJITHOT'O OTKJIOHCHHA 3JICKTPOM3-
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ok~

MEPHUTEILHOTO pudopa?

Kaknum 006pa3oM BKIIIOYAIOT aMIIEPMETP M BOJIBTMETP B AJICKTPUYECKYIO IIETIb JJIs1 H3MEPEHHsI TOKa
u HanpspkeHus? [IpogeMOHCTpUpYHTE HABBIKK BKJIFOUYCHHUS STHX IPUOOPOB B AIEKTPUIECKYIO 1ICTIb.
Yro Takoe mryHt? [[ns gero u kak oH ucnonb3yerca? [IpoaeMoHCTpupyHTe UCTIONB30BAHUE IIYHTA.
UYro takoe nob6aBoyHOE conpotuiienue? /s yero u kak oHo ucnoib3yerca? IlpogemoncTpupyiite
UCTIOJIb30BaHUE JOOABOYHOTO COMPOTUBIICHHS.

[TponemMoHCTpUpPYHTE BO3MOKHOCTD IpuMeHeHus cpebl Microsoft Excel (wmm npyroii cpenbr) st
00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX.

Kak B naHHO# paboTe MUHUMHU3UPYETCS TOIPEITHOCTD IKCIIEPUMEHTAIBHBIX JAHHBIX?

Ne 28 «Onpenenenre MHAYKTUBHOCTH KaTyIIKA ¥ MAarHUTHOW IPOHUIIAEMOCTH (peppOMarHuTHOrO
TeNa»

1.

Kakue nmpubopsl mpuMeHSUTHCH B JAHHON paboTe I ONpeienus mapaMeTpoB MOCTOSHHOTO U Tie-
pEeMEHHOro ToKa?

2. Tlonyuute Gopmyiny JUis pacdeTa MOJHOTO COMPOTUBIICHHS IICTTH MEPEMEHHOTO TOKA, HCIOJIb3Yye-
MOH B TaHHOW paboTe (WM NMPEICTaBICHHON IPETIOIaBaTeNIeM).

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

4. TlpomeMOHCTpUPYHTE BO3MOKHOCTh IpuMeHeHus cpeibl Microsoft Excel (wmm npyroii cpenbr) st
00pabOTKH IKCIIEPUMEHTAILHBIX JaHHBIX.

2 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JIMH3BI U MTOJIOCHI TIPOMTYCKAHUS CBETO(PHIBTPA C TTOMOIIBIO
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koJsiery Herotonay

Kak o0bsicHsiercs nosiBinenue kosuer Herorona?

[Momyunre dhopmyIsl 1S pacueTa paanycoB TEMHBIX H CBETJIBIX KoJiel] HproToHa.
[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 mapaMeTphl U XapaKTePUCTUKH JTUGPAKIIMOHHON PEIIETKU, MPUMEHSIEMOU B SKCIIEPUMEH-
Te?

2. Tomyuwnte Gopmyry s onpeAeneHns JJIMHbI CBETOBOW BOJHBI NpU TUQPpPaKIWU Ha AuQpakiu-
OHHOM pelIeTKE.

3. KakoBo npakTrueckoe npuMeHeHne TU(QPaKIIHOHHBIX PEIIETOK?

4. Kak B 1aHHOH pab0Te MUHUMHM3HPYETCS TOTPEITHOCTh KCIIEPUMEHTAIBHBIX TaHHBIX?

Ne 35 ((OHpCIleJ'IeHI/IC KOHICHTpAIMK paCTBOPOB Ccaxapa U MMOCTOSIHHOM BpalCHUs»

1. Ha ocHOBe Kakoro sIBJICHHs OMPEAENsAeTCs KOHIEHTpPAIUsS pacTBOpa caxapa B JaHHOM JKCIEpH-
MmeHTe?

[TosicHuTe YyCTPOWCTBO M MPUHLIMI ACUCTBHS pU3Mbl Hukoms

[TosicHATE YCTPONCTBO M MIPUHIUN JAEUCTBUS IOJYTEHEBOTO CaXxapUMeTpa

Kak B manHO# paboTe MUHUMH3UPYETCS MOTPEITHOCTh AKCIIEPUMEHTATBHBIX TAHHBIX ?

Hown

Ne 36 «CHATHE BOJIBTAMIIEPHBIX XapPAKTEPUCTUK (POTOIIEMEHTA U OTIPEICIIEHUE €T0 YYBCTBUTEIBHO-
CTU»

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 OTPELUTHOCTD SKCIIEPUMEHTATBHBIX 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 JTAHHBIX.

Ne 41 «HccnenoBanue BO30YKIEHUS aTOMOB raza»

=

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

3. B xakom nmama3oHe 3IIEKTPOMArHUTHBIX BOJH JIS)KHUT WM3ITydeHHE BO30YXKIEHHBIX aTOMOB IapoB
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 YHCEIN BO30OYKI€HHBIX COCTOSIHUM aToMa BOAOPOIay

1. TlosicHuTe yCTPOHCTBO M MPUHLUI pabOTHI CIIEKTPOCKOIA, UCIIOIb3YEMOI0 B IaHHON paboTe

2. Tomyunte Qopmyiy ansi ompeneneHus: TNIaBHBIX KBaHTOBBIX YHCET BO30YKICHHBIX COCTOSTHHNA
aToMa BOJOPOJa U IPYTUX BOJOPOIONOJOOHBIX aTOMOB

3. Uro HazpIBaeTCs TPaupOBOYHBIM rpadukomM?

4. TlpomeMoHCTpHpPYHTE BO3MOKHOCTH IpuMeHeHus 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.

[TponemMoHCTpUpPYIiTE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wm npyroii cpebr) st
00pabOTKH IKCIEPUMEHTAIBHBIX TAaHHBIX

ok w

Ne 53 «Onpenenenre MakcUMaabHOW SHEPTUM -4acTULl U UAEHTU(UKALNS PaIMOAKTUBHBIX Mpera-
paToB»

1. Kakue u3BeCTHBI pa3HOBUIHOCTH OeTa-pacnana? Kakas U3 HUX HCCIIENyeTCsl B JAHHOM JKCIIEPH-
MeHTe?
2. B xakux amuana3oHax HaxOJsATCs TepUO/bI MOoJdypaciaia U SHepruu 0eTa- pacnajaa IpUupOTHBIX
PaTUOHYKIUIOB?
3. KakoBbI 0CHOBHBIE OCOOCHHOCTH B3aUMOJICHCTBUS O€Ta-4acTUIl C BEIIECTBOM?
[TpoaeMOHCTpUPYHTE BOBMOXKHOCTD ipuMeHeHus cpensl Microsoft Excel (wmu apyroit cpemsi)

JJI O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JAHHBIX

OIIK-1.3

Pemaer uHXeHEpHBIE 3a7auu C
IMOMOIILI0 MaTEeMaTUYECKOrO all-
mapata BEKTOPHOW  anreOphl,
AQHAJTUTUYECKON TeOMEeTpUuu |
MaTeMaTHIECCKOTO aHaIn3a

IIpuMepHBbIH NepedyeHb NPAKTHYECKUX 3aaHUi
1 cemecTp

3aganme 1.Touka ABMXKETCA B IUIOCKOCTH XOY 10 3aKOHY: x =-2t;y = 4t(1—t). Haiitu ypaBHenue tpa-

exktopun Y = f(X) u n300pa3uth ee rpapuyuecku; BEKTOp CKOpocTH V ¥ YCKOpPeHHsS 8 B 3aBUCH-
MOCTH OT BPEMEHH; MOMEHT BPEMEHH ty, B KOTOPBIN BEKTOP YCKOPEHHST d COCTaBIISIET yroj /4 ¢
BeKTOpoM ckopocTi V . OTBeT: y=-x>-2x; V =-2i +4(1-2t)j, a=-8], to=0,75cC.

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

3HaYCHHUE YIITIOBOI CKOPOCTH (o) 3@ IPOMEKYTOK BPEMEHH OT t=0 10 OCTaHOBKH; 2) YIJIOBYO CKO-
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pocThb Tena B MOMeHT BpeMeHH t=0,25 ¢; 3) HopManbHOE YCKOpPEHHE TOUKH, HaXOSIIeics Ha paccTo-
2
SSHUU 1 M OT OCH BpalleHus B TOT k€ MOMEHT BpeMeHu. OTBet: 2pan/c; 3 paxn/c; 9 m/c”.

3apanue 3. [llap Mmaccoit m1=4Kr IBHKETCS CO CKOPOCTHIO V1=5 M/C U CTAIKHUBAETCA C IIIApOM Maccoi
My =6 Kr, KOTOPBIN JBUKETCA €My HaBCTPEUy CO CKOPOCThIO V=2 M/c. Onpenenure CKOpOCTH 1IapoB
rocre yaapa. Y aap cuuTaTtbh aOCOTIOTHO YIPYTUM, IPSAMBIM U IeHTpaibHbiM. OTBeT: 3.4 M/c, 3,6 M/c.

3aganue 4. Ban B Buje CIiomHoro nuinHApa Mmaccoit my=10 Kr Haca)keH Ha TOPU3OHTAJIBLHYIO OCh.
Ha nununap HaMoTaH miHyp, K cBOOOJHOMY KOHITY KOTOPOTO MOABEIIeHa THpsl Maccod mp=2 kr. C
KaKUM YCKOpPEHHEM OYJeT OMyCKaThCs TP, €CIU ee MPEeI0CTaBUTh camoii cede? OTBeT: 2,8 m/c?,

3aganue 5. OnpeaenuTs NepUOJl, YaCTOTY M HaYaIbHYIO (ha3y KoleOaHUi TOUKH, TBUKYIIEIHCS 10
YPAaBHEHUIO: x=A-sino(t+7) TI€ ©=2,5T c'l, 1=0,4 ¢,A=0,02 m. KakoBa ckopoCTb TOYKH B MOMEHT

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

3aganue 6. Toueunsle 3apsaasl q1=10 HKI u qp=-20 5K HaxoxaTcs B Bo3ayxe Ha paccrossHuu 10 cMm
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 n3aMeHnTCs NOTeHIMaIbHAsl SHEPTUS B3aUMOIEUCTBUS 3aps/I0B,
€CITU TIePEeMECTUTh BTOPOI 3apsijl B 3Ty Touky? Kakyro asist 3TOro Hy>)kHO coBepIInuTh padboTy? OTBeT:
37,6 kB/m; 12 mx/JIx.

3aganue 7. Tpu miockux BO3AyIIHBIX KoHAeHcaTopa ¢ eMKocTsMu C1=1,5Mk®D, Cp=7 Mx®D, C3=2 MxD
COEIMHEHBI MTOCJIEI0BATEIBHO U MPUCOEIUHEHBI K ICTOUYHUKY TOKa. [Tpu 3TOM 3aps1 BTOporo KoH-
JIeHCaTopa paBeH 14+ 10 K. a) Haiitu sHepruto sToit 6arapen. 6) He oTktouast HICTOYHMKA TOKA OT
Oarapeu KOHJIEHCATOPOB, Pa3ABUTAIOT IJIACTHHBI TPETHETO KOHIEHCATOpa, YBEITMUHUBAsl paCCTOSHUE
MEXy HUMH B 2 pa3a. Haiitu m3amenenue eMkoctu u 3apsiaa 6arapeu. Oteet: 490 mJx, 0,21 Mx®, 0,4
MK
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3ananue 8. J/[Ba snementa (€, =1,2 B, r1=0,1 Om, €,=0,9 B, r, = 0,3 Om) coenMHEHBI OTHOUMEHHBIMHU
nomrocamu. ConportusieHue R coequuutenbHbix poBoAoB paBHO 0,2 Om. OnpenenuTh CHly TOKa B
nenu | W pa3HOCTH MOTEHIIMAJIOB HA 3aKUMax Kaxjaoro ucrounuka. Oteet: 0,5 A; 1,15 B; 1,05 B.

3aganue 9. Kpyrosoii BuTok paanycom R=15,0 cM pacnonokeH OTHOCUTEIHHO OECKOHEYHO ITTMHHOTO
MPOBOJIa TaK, YTO €r0 MIOCKOCTh MapaiiienbHa mposoay. [lepnenaukyssp, BOCCTAaHOBICHHbBIN Ha
MPOBOJI U3 IIEHTPa BUTKA, SBJISIETCS HOPMAJIbIO K IJIOCKOCTH BUTKA. Cuita Toka B npoBojie [1=5A, cuiia
TOKa B BUTKE TOKH [,=1A. PaccTostHue ot nieHTpa BuTKa J10 npoBoja d=20 cm. Onpenenure mar-
HUTHYIO HHIYKIUIO B LIeHTpe BuTKa. OTBeT: Bo=0,5MKT11.

3ananmne 10. [TpoBoasamuii miockuil KOHTYp, UMerOLIH (hopMy OKpykHOCTH paauyca r = 0,05 M mo-
MEIIEH B OJHOPOJHOE MAarHUTHOE T10JI€ TaK, YTO JIMHUM MAarHUTHOM MHYKIUH T10JIs1 HAITPaBJIEHbI
MEePIEHIUKYISIPHO TI0cKoCcTH KOHTYpa. CompotuBieHue KoHTypa R =5 OM. MarauTtHast uHIYKITUS
MeHsietcs 1o 3akony B = kt, rine k = 0,2 Tiu/c. Onpenenure: a) 3.11.C. HHIYKIIMH, BOSHUKAIOIIYIO B 9 TOM
KOHTYpe; 0) cruily MHAYKIIMOHHOTO TOKa; B) 3apsijl, KOTOPBIN MPOTEUET [10 KOHTYPY 32 EPBbIE 5 CEKYH]T
n3MmeHenus noiig. Oreer: 1,6 MB; 0,3 MA; 1,6 MKo.

3ananmue 11. Karymnika HamoTaHa MeHBIM IPpoBO1oM guamerpoM d=0,2 mm ¢ obtmei amuHoi =314 mu
nMeeT UHAYKTUBHOCTH L=0,5 I'H. Onpenenuts conpoTUBIIeHNE KaTyIIKU: 1) B IeNU MOCTOSIHHOTO
TOKa; 2) B IIeNH epeMeHHOro Toka ¢ yactoroi v=50 I'i. OtBer: R=160 OM; R=224 Owm.

2 cemecTp

3apanme 12. B onbite FOHra crexyissHHas MIaCTUHKA TOJIIUHON B 2 CM TOMENIAETCS HA ITYTH OJHOTO U3
HHTEPpDEePUPYIOMHNX JTyde NEePIeHANKYIIPHO JTydy. Ha CKOIbKO MOTYT OTIIMYATLCS APYT OT ApyTra
3HAYCHMS TIOKA3aTessl MPEIOMIICHUS B Pa3JIMYHBIX MECTaX IUIACTUHKH, YTOOBI U3BMEHEHUE Pa3HOCTH
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X0Ja OT 3TOM HEOJJHOPOJAHOCTH He TpeBbimano 1 MkM? OTBeT: A<n=5- 10,

3ananue 13. [Iydok Oenoro cBera magaeT HOPMaJIbHO K TOBEPXHOCTH CTEKJISTHHOM TUIACTUHKU  TOJI-
uHou d=0,5 MxM, HaxosuIelcs B Bo3ayxe. [loka3atens npenomienus crekia n=1,5. B pesynbrare
UHTep(EepEeHIITN HHTEHCUBHOCTh HEKOTOPBIX BOJIH, JJIMHBI KOTOPBIX JIEKAT B MpeesiaX BUAUMOTO
cnektpa (ot 400 1o 700 HM), ycunuBaeTcs npu oTpaxxeHuu. Onpenenure AaUHbI 3TUX BoiH. OTBeT: 0,6
MkM4 0,43 MKM.

3aganme 14. [Tnockas BonHa (A=0,5MKM) NlajlaeT HOPMAJIBHO Ha auadparMy ¢ KpyriibIM OTBEPCTHEM
nuametpoMm 1,0 cM. Ha kakoM pacCTOSTHUH OT OTBEPCTHS Ha €r0 OCH JIOJKHA HaXOJAUTHCS TOUKA
HaOJTIOICHUS1, YTOOBI OTBEPCTUE OTKpPBbIBAIIO: 1) onHy 30HY ®penento; 2) nee 30Hb1 @penenst? OTBET:
50; 25 m.

3apanme 15. Haiitu HanGoabIuil MOPSI0OK CHIEKTpa A JKEJITOM JTMHUN HATPHSL C ATMHOMN BOJTHBI
A=589 HM, ecnu mocTosiHHAs JUPpakinoHHON pemeTkr d=2MKM. CKOJIBKO BCETO MAaKCUMYMOB JIa€T
ata pemretka? [lox kakuMm yriaom ¢ HaOmogaeTcs nocieauuii Makcumym? OTBeT: 3; 7; 62°.

3ananue 16. /[Ba nmonsipuzaropa pacroyiioKeHbl TaK, YTO YTOJI MEXAY X IIOCKOCTSIMU MPOMYCKaHUS
paBeH 25°. OnpenenuTth, BO CKOJIBKO pa3 YMEHBIIUTCS HHTEHCHBHOCTh €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. Uepnoe teno nmeet temneparypy 3 kK. ITpu oxnaxaenuu tena 1avMHa BOJIHBI,
MPUXOASIIASACA HA MAKCUMYM H3ITy4aTelIbHOM cocoOHOCTH, M3MeHnIach Ha 8 MKM. Jlo kakoii
TeMnepaTypbl oxyiaauiock teno? Oteer: 323K.

3ananme 18. Y3kuii mydok MOHOXPOMATHYECKOTO PEHTTE€HOBCKOTO U3JIyYEHHU MaJaeT Ha paccenBa-
foniee BemecTBo. [Ipu 3ToM [yinHa BOJTHBI U3Ty4YE€HUS, PACCEIHHOTO O] yriaMu 60° u 120°, omimua-
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FOTCS IPYT OT Jpyra B 2 paza. CuuTasi, 4To paccestHue MPOUCXOIUT Ha CBOOOTHBIX JICKTPOHAX, HAUTH
JUTMHY BOJIHBI Hagaroiiero uzinydenus. Oteer: 1,2 M.

3aganue 19. Kpacnas rpanuna  dotosddexra 11 HekoToporo metaiia paBHa 275 uMm. Haiitu: 1)
paboTy BBIXOJa JEKTPOHA U3 ATOr0 MeTalljia, 2) MAKCUMAaJIbHYIO CKOPOCTh 3JIEKTPOHOB, BHIPHIBAEMBIX
13 9TOr0 MeTajia CBeTOM ¢ AnuHOM BoiIH 180 HM, 3) MakCUMaNbHYIO0 KHHETHYECKYIO SHEPTHUIO 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 CKOJBKO pa3 M3BMEHUTCS 3Ta AJIMHA BOJIHBI, €CJIM KUHETUYECKAasi SHEPTHs
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/IelieHa C TOYHOCTHIO
(omm6koif) 1o 1 cm/c. Haiftu HeonpeneneHHOCTh KOOPAUHATHI, €CIIU YaCTUIIEH siBisieTcs: 1) 3MeKTpoH,
2) npobunka maccoii 0,1r. Otset: 0,01Mm; 1028,

3apganme 22. Yactua HaxoquTcs B 06CKOHEYHO TITyOOKOH OHOMEpHON NOTEHIMAIBHON UMest MU-

HUMAJIBHYIO SHCPIULo. KakoBa BCPOATHOCTH O6H3.py>KCHI/IH JaCcTUulbl B CpC,Z[HCﬁ TPETU siMbl? OTBET:
0,6009.

3aganue 23. Onpenenuts JJIMHY BOJIHBI, COOTBETCTBYIOIIYIO TPEThel MuHUM cepuu banpmepa: 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 00pa30BaIuCh?

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/ I B EPIEHANKYIIIPHOM HarpasieHun) paBHa 1370 I[)K/c-MZ.
Onwupasch Ha 3Ty BEJIMYUHY, HAIIUTE, CKOJIBKO II0 MAacCe BOJIOPO/1a BHITOPAET €KECEKYHHO BHYTpU
COJTHIIA, €CJIH U3BECTHO, YTO HCTOYHHKOM YHEPTHH COJTHIIA SIBJISICTCS CHHTE3 YEThIPEX sIep BOJIOPOaa C
oOpazoBanuem sjpa renus-4. Oteer: 630 MiH.T/C.

OIIK-1.4

Pemaer Teopetnueckue 3agauun B
00JacTu TEMIOTEeXHUKHU, THAPAB-
JINKH, TeIaoMaccooOMeHa, McC-
MOJIb3Ys dbyHIaMeHTalIbHbIE
3HAHUA

3apanme 1. Haiigure 1 ra3006pa3Horo a3oTa TeMIeparypy, Ipu KOTOpPOil CKOPOCTSIM MOJIEKY Vi =
300 m/c 1 v2 = 600 M/C COOTBETCTBYIOT OAMHAKOBBIE 3HAUEHUS (PYHKIIMU paclipesienenus Makcpesia

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

3ananme 2. MneanbHblil 1ByXaTOMHBIN ra3 00beMOM 5 J1 U IaBJI€HUEM 10° Ia M30XOPUYECKHU HArpeIIH,
B Pe3yJIbTaTe YETO CPEHAS KUHETUYECKasl SHEPTUs €ro MoJieKyn yBenuuuiach ot 0,0796 »B no 0,0923
5B. Ha ckonbko npu 3TOM H3MEHUThCA JaBiieHne raza? B nanpHelmeM ra3 u30TepMUYECKH paciliu-
pHIIN 10 Ha4aJabHOro AaBieHus. Onpenenure 00beM raza B KoHle npouecca. OTBET: yBEIUYUTCS HA
0,16 MIlIa; 5,8 .

3ananue 3. Onpenenute K03GOUIMEHT TETIOMPOBOAHOCTH A a30Ta, eciu Ko PHUIIMEHT TMHAMHYe-
CKOM BSI3KOCTH 1) JUI HETO MpH TeX ke ycnoBusx paBeH 10 mkIla-c. OtBet: A=7,42 MBT/™M-K.

3ananue 4. 12 r a30Ta HaXOAATCS B 3aKPBITOM cocyze oobemoMm 2 i1 ipu temriepatype 10°C. ITocne
HarpeBaHus JaBJICHUE B COCYE CTAJI0 PABHO 104MM.pT.CT. Kaxkoe xonmdecTBo Teria Ob110 co00IeHO
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) rtemneparypy 6 cmecu; 2) uaMeHeHHE AS SHTPOIHH, TIPO-
ucxosmee npu cmemmBanun.  Oter: 323 K; 0,3 x/[x/K.




0) Ilopsnok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIUM, IOKA3ATeIM U KPUTEPHHU OllCHHU-
BaHMS:

[TpomexyTouHas arTecTanus 1Mo AUCIUIuInHe «DU3HKay BKIIIOYAET TEOPETUICCKHE BOTIPOCHI,
TIO3BOJISIONINE OIEHUTh YPOBEHBb YCBOCHUS O0YJArOIIUMHUCS 3HAHUH, U TIPAaKTUYECKUE 3a/1aHus,
BBISIBIISIFONIHE CTETIEHb C(DOPMUPOBAHHOCTH YMEHUH U BIIaJICHUIA, IIPOBOAUTCS B (DOpME IK3aMEHa
(1 cemectp) u B hopme 3aueta (2 cemectp).

DK3aMeH I10 ,Z[aHHOﬁ JUCHUIIIIMHE ITPOBOAUTCS B YCTHOI;'I (bopMe 10 5K3aMCHAIIMOHHBIM 6I/IJ'IeTaM,
Ka)K,I[BIfI M3 KOTOPBIX BKIHOYACT 2 TECOPECTUUCCKHUX BOIIPOCAa U OJHO IIPAKTHYCCKOC 3a1aHNEC (3a-

naqy).

3aueT o6yqa}oumec;{ MMOJIYHarOT B PE3YJIbTATC BBIITOJIHCHUS BCCX BUI0B pa60T, npeayCcCMOTpCH-
HBIX BO 2 CEMCCTPC UBYUCHUS I[aHHOI>'I JUCIUNINHBL. B CJIydac HCBBIIIOJIHCHU A, 3a4CT IIPOBOAUTCH
B (1)opMe CO6€C€[[OB3,HI/I$I I10 BOIIpOCaM COIJIaCHO IMEPCUHIO BOIIPOCOB K 3a4CTYy.

Ilokazamenu u Kpumepuu ouenHueanus IK3amena:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4yarouuiics 1eMOHCTPUPYET BBICOKUN ypOBEHD chop-
MHUPOBAaHHOCTH KOMIICTEHIIHIA, BCECTOPOHHEE, CUCTEMAaTHUECKOE U IITYOOKOE 3HAHNE Y4eOHOTO
Marepuaia, CBOOOIHO BBIMOIHSET MPAKTUYECKUE 3a/IaHuUs, CBOOOHO ONIEPUPYET 3HAHUSIMH,
YMEHHSIMH, TPUMCHSICT UX B CHTYAIHSX MMOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «Xopouo» (4 6amia) — 00yJaromuiicss IeMOHCTPUPYET CPEIHUIA YPOBEHb CHOPMHU-
POBaHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUI, yMEHUSI OCBOEHBI, HO JOMYCKAIOTCS HE3HAYU-
TEJIbHBIE OIMTMOKH, HETOYHOCTH, 3aTPYAHEHUS TIPU AaHATUTUIECKUX ONepaIHsiX, TepeHOCe 3HAHUI
¥ YMEHHI Ha HOBBIC, HECTaHJAPTHBIE CUTYallNH.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJIBHO» (3 Oauia) — o0yJarouuiicss JeMOHCTPUPYET MOPOTrOBBIN
ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUATHI JTOIYCKAIOTCS
OILIMOKH, MPOSIBISIETCS. OTCYTCTBUE OTAEIbHBIX 3HAHUN, YMEHUH, HABBIKOB, 00yUalOLUICS UC-
IIBITHIBAECT 3HAYUTENIbHBIC 3aTPYIHEHHS IPU ONIEPUPOBAHUY 3HAHUSIMH U YMEHUSIMH IIPU UX I1e-
pEHOCE Ha HOBBIE CUTYALINH.

— Ha OIICHKY «HEeY/I0BJIeTBOPUTEIbHO» (2 6amia) — o0yJaromuiicss IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTuUecKoro MaTepuasa, JOIMycKaeT CylIeCTBEHHbIE OMIMOKH, HE MOXKET MTOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TTPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6ain) — oOydJaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCTIPOU3BEACHUS U 00BSICHEHUS HHPOPMAIIUH, HE MOXKET IMOKa3aTh HHTEIJICKTYaJIbHBIC
HAaBBIKH PEIIECHUS MTPOCTHIX 3a7ad.

Ilokazamenu u Kpumepuu ouernueanus zauema.:

- Ha OLICHKY «3a4TeHO0» 00y4aloluiicsi AEMOHCTPUPYET YPOBEHb, HE HIKE TOPOTOBOTro, chop-
MHUPOBAHHOCTH KOMITETEHIINI: B X0/1€ KOHTPOJIbHBIX MEPOIPHUITHI MOTYT JIOMYCKAaThCs OIINOKH,
MOJKET MPOSBISATHCS OTCYTCTBUE OTIEIbHBIX 3HAHUM, YMEHUIA, HABBIKOB, 00Y4aIOIIUNICI MOKET



HCIBITBIBACT 3HAYUTCIBbHBIC 3aTPYAHCHUA ITPHU ONICPUPOBAHHUHN 3HAHUAMU U YMCHUAMM IIPU UX
MEPCHOCC HAa HOBBIC CUTYAllNH.

- Ha OLICHKY «HE 3a4TEeHO» 00yJaromniics He MOXKET ITOKa3aTh 3HAHUS Ha TIOPOTOBOM YPOBEHB
c(OpPMHPOBAHHOCTH KOMITETCHIIUH, T.€. 00yJalOMMNACs HEe MOKa3bIBACT 3HAHNE OCHOBHOTO Ma-
Tepuaia B 00beMe, He0OOX0IMMOM TSI PEACTOSIICH MPo(ecCHOHABHOMN e TENBHOCTH; HE
CHOCOOEH apryMEHTHPOBAHO H MOCIIEI0BATEIbHO H3JIaraTh, IOMyCcKaeT IpyObie OIIHMOKH B OTBE-
Tax; HC MOKCT IMOKa3aTb HHTCJUVICKTYAJIbHBIC HABBIKU PCIICHUA NPOCTHIX 3a4a4. HC IIOATBCPIKAACT
OCBOEHHE KOMIIETCHIUH, IIPEelyCMOTPEHHBIX IIPOrPaMMOH.



