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1. IlepeyeHb KOMIETEHUMH M 3Tanbl X (POPMUPOBAHNUS B MPOLIECCEe OCBOCHUS

AUCHHUIIJINHBI

PaGoueii mporpammoii aucuuiuiiabl PU3MKa NpeycMOTpeHo (HOpMUpPOBAHKE
CJIEIYIOUIUX KOMIIETEHIUH.

Taomuna 1

HepequL KOMHGTGHHI/Iﬁ N JTallbl HX q)OpMI/IpOBaHI/ISI B IIponeCCc OCBOCHUA

JTACIUATUINHBI

Kon 1 naumeHoBaHue

Konx unaukaropa

[Inanupyemsie pe3yabTaThl 00y4EeHUs 110

KOMITICTCHIIMH JOCTHOKCHHS KOMIICTCHIIUH JHUCIUATLIMHE
OIIK-1: OIIK-1.1 IIpumenenue | 3HaTh: OCHOBBI MaTEMaTUKH, ¢$uzuKwy,
CnocoOeH MpUMEHSTh OCHOBHBIX 3aKOHOB | BBIYUCIUTEIHHON TEXHUKU U MIPOTPAMMHUPOBAHUS
€CTECTBCHHOHAYYHBIE U | €CTECTBEHHOHAY4YHbBIX ¥ | YMeTh: pemarh CTaHJapTHbIe MPOoQdecCHOHATEHBIC
OOIICHKEHEPHBIC 00IIEeTEXHUYIECKIX 3alayd C TMPUMEHCHUEM €CTECTBCHHOHAYYHBIX HU
3HAHMS, METOJIbI JUCITUIUIAH, CBSI3aHHBIX C | OOIICHMHKEHEPHBIX 3HAHUH, METOJIOB
MaTEeMaTHIECKOTO npohecCHOoHaTBHOMN MaTE€MaTUYECKOI0 aHAIN3a U MOJEIUPOBAHHUS.
aHaiam3a u JIeSITeIIbHOCTHIO Hmertn HABBIKH: Teoperuyeckoro u
MOJICIIUPOBAHUS, SKCIEPUMEHTAIILHOTO  HCCIICIOBaHUS  OOBEKTOB
TEOPETUYECKOTO U mpo(hecCHOHATBHON NEATENbHOCTH
3KCHEPUMEHTAIBHOIO OIIK-1.3 [IpoBenenue | 3HaTh: OCHOBBI MaTEMaTHKH, ¢buznkw,
HCCIICIOBaHUS B TEOPETHUECKOTO U | BEIYUCIUTEIFHON TEXHUKU U MPOTrPaMMHUPOBAHUSA,
npoheCCUOHATBHOMN AKCIIEPUMEHTAIBLHOTO MIPOBEICHHE TEOPETUYECKOTO "
JIeSITeIIbHOCTH. WCCIIEIOBaHNSA  OOBEKTOB | IKCIEPUMEHTAIFHOTO UCCIIEIOBAHUS

npohecCHOoHaTBHOMN YMmeTh: pemarts cTaHAapTHBIE MPOdeccCHOHaThHBIE
JIeSITETbHOCTH. 3alayd  TpH  TNPOBEACHUM TEOPETHUECKOTO0 U

SKCIIEPUMEHTAIIEHOTO HCCIEIOBAHMS
HNmetn HABBIKH: Teoperuyeckoro H
IKCIEPUMEHTAILHOTO  HCCIICI0BaHUS  OOBEKTOB
po(heCCHOHATIBHOMN JEATeILHOCTH TP MTPOBEACHH
TEOPETUIECKOTO u AKCIIEPUMEHTAIBHOTO

HnccCiacaJ0BaHuA

2. TIlacmopt ¢oHAa OLEHOYHBIX CPEeACTB /I MNpPOBeleHUs] TeKylled u
NMPOMEKYTOYHOM aTTeCTANNH 00y4AI0IINXCH

Tabmauia 2
OI.[GHO‘IHI)IC CpCACTBa LI IIPOBCACHUA TeKYH_[eﬁ u HpOMG)KYTO‘-IHOﬁ arTeCTallnuu
oOyJaromuxcst
HaumenoBanue HaumenoBanue
dopmupyemast
Ne ni/mt paszznena (TeMbl) OIICHOYHOT O
KOMIIETEeHIIMS
JIUCTIMTUINHBI cpencTBa
1 dusnveckrie OCHOBbI MEXAHUKH OIIK-1 Onpoc, nabopamopHule 3aHAMUS,
KOHMPObHbIE 3A0AHUS,
npakmuyeckue 3a0aHus, 3a4em
2 MonexynapHas ¢duznka u OIlIK-1 Onpoc, nabopamopHule 3auamus,
TEPMOJUHAMUKA KOHMpPOJIbHblE 3ClaaHMﬂ,
npakmuyeckue 3a0aHus, 3a4em
3 Mexanndeckne KoieOaHUus U BOJTHEI. OIllK-1 Onpoc, KOHmMpoObHLIE 3A0aHUs,
npakmuyecKue 3a0aHusl, SK3aMeH
4 OneKTpoMarHeTH3mM OIIK-1 Onpoc, KoOHmMpOTbHLIE 3a0aHUA,
npakmuyeckue 3a0aHus, IK3ameH
5 BomHoBas onTHKa M KBAHTOBAs OTITHKA OIlK-1 Onpoc, nabopamopHvie 3aHAMUS,
KOHMpPObHblE 3a0aHus,
npakmuyeckue 3a0aHus, IK3ameH

2




6 DJEMEHTBI (I)I/ISI/IKI/I aToMa M aTOMHOTO

sapa

OIIK-1, OIIK-8

Onpoc,

KOHmMPpO.lbHblE 3a0aﬂuﬂ,
npakmudeckue 3a()an1, IK3AMeEH

Ta0muna 3

Kputepun onieHnBanus pe3ysbTaTa 00ydeHHUs 10 JUCHUILUIMHE U IIKajia OLICHUBAHUS
10 JUCLIUIUINHE

PesynbraT 00y4yeHus Kpurepun onieHnBanus pe3ysbrara 00yueHHs 110 JUCHHUILIMHE U IIKaa [Ipouenypa
IO JIMCUUIUTIHE OLICHWBAHMS 110 TUCLIUIIIIMHE OLICHUBaHMS
2 3 4 | 5
He 3aurteno 3ayTeHo
OIIK-1.1 Omcymcmeue unu Henonnvie Chopmuposannvl | Chopmuposannwt | Tecm
3namou: ocroswl @pazmenmapnvle npeocmagienus e, HO e Konmponvuvre
Mamemamuxi, npeocmagienus oo 00 ocHosax codepocawue | cucmemamuuecku ;?‘)a*‘“’i
Pusuku ocHosax CMpYKmypHozo, omoenbHbie e ogmp OTbHAA
’ . CmMpYyKmypHozo, 06vekmHo- npobeivl npeocmaenenus | P47
BbIYUCTUMENLHOU
00bekmHo- OPUEHMUPOBAHH | NPedCcmagneHUs 06 ocHosax
MexHuKy u OPUEHMUPOBAHHO20 020 u 06 ocHoeax CMPYKMYypHO20,
NPOSPAMMUPOSANU | ) woynonenmHo20 | KOMROHEHMHO20 | CHPYKMYPHOZO, 00bekmHo-
A NPOSPAMMUPOBAHUSL. | RPOSPAMMUPOSA 00vbeKmHo- OPUEHMUPOBAHHO
HUSL. OPUEHMUPOBAHH 2ou
020 u KOMNOHEHMHO20
KOMNOHEHMHO20 | NPOSpamMmuposan
npoSPaAMMUPO8a us.
HUSL.
OIIK-1.2Ymemo: |Omcymcmeue ymenuil B yenom B yenom Chopmuposannvr | Tecm
pewams unu yoogremeopumer | y0osiemaopumen e yMeHus KOHmpOﬂbele
cmandapmvie (pazmenmapnvie bHblE, HO He bHblE, HO pewams ;?j:m”zzﬂbwﬂ
npogeccuonansio VMeHUsi peuams cucmemMamuzupo | cooepacaugue cmanoapmmbvie patoma
¢ 30004 ¢ cmanoapmuoule BAHHbBLE YMEHUS omoenbHbie npogheccuonanvi
npogeccuonaivHvle peuiamy npobenvl ymenus ble 3a0auu
npumenenuem 3a0auu paspabomku | cmaHoapmHvle pewamy paspabomxu
€CMECMEEHHORAYY NPOSPAMMHO20 npogheccuonanvi | cmanoapmmuvie NPOSPAMMHO2O
Hblx U obecneuenust ¢ ble 3a0auu npogeccuonanvn | obecneuenus ¢
oOweundicenepnblx npumenexuem paspabomiu ble 3a0auu npumenenuem
3HAHUU, MemMo0os O0OWEUHIICEHEPHBIX |  NPOSPAMMHO20 paspabomku | oOuweuHICeHepHb
mamemamuiecko2 SHAHUU U MEmo008 obecneuenus c npocpamMMHO20 X 3HAHUL U
0 AHAIU3A U CUCMEMHO20 AHAU3A |  NPUMEHEeHUueM obecneuenusi ¢ Memooos
MOdenuposanus U MOOEUPOBAHUsL. | ObwjeundiceHept |  npumeHeHuem CUCMEMHO20
bIX 3HAHULL U 00w eundICeHepH amanuza u
Memooos bIX 3HAHUIL U MOOENUPOBAHUSL.
CUCMEMHO20 Memoodos
aHamza u CUCMEMHO20
MOOEUPOBAHUSL. ananuza u
MOOENUPOBAHUSL.
OIIK-1.3UHmemps Omcymcmeue B yenom B yenom Chopmuposanuwvr | Tecm
HAGHIKU: 671A0eHUsL UNU yooeiemeopumern | yO08iemeopumei e 61a0enus Konmponbnvie
Teopemuuecko2o u ¢pazmenmapnuie bHbLE, HO He bHbLE, HO HasviKamu ;{“ﬁ:;;”;wa}z
SKChepuMenmanvh 611A0€EHUSL HABBIKAMU | CUCMEMAmUu3upo |  codepoicawjue | meopemuiecko2o a 60ma“
meopemuieckozo u 6aHHbIE omoenbHbie u
020 UCCNe008aHUs
IKCHEPUMEHMATLHO2 61a0eHUs npobeivl 9IKCHEPUMEHMATb
00beKmos
0 uccnedosanusl HAGbIKAMU 6nadenus HO20
np ogpeccuonanbHo 00bexmos meopemuyecko? HABbIKAMU uccnedo8amusl
U OesimenbHOCIU npogheccuonanrbholl ou meopemuuecKkoz 006veKmos
OdesimenbHOCm. IKCHEPUMEHMALb ou npogheccuonanvi
HO20 IKCNEPUMEHMATb ot
uccnedo8aHusl H020 desimenbHoCmu.
00bekmos uccred08anus
npogheccuonanvh 00beKmos
ou npogeccuonanvi
OesamenbHOCmU. ol




oesimenbHOCmi.

OI1IK-813nams: Omcymcmaue uiu Henonnvie Cohopmuposannvt | Chopmuposanuwt | Tecm
Memoo0o102UI0 U @pazmenmapnbvie npeocmaegneHus e, HO e Konmponvnvie
OCHOBHbBLE npeocmagieHus o npeocmagienus codepoicawue | cucmemamuiecku ;?‘)a’m’i
) Memodono2uu u 0 MemooonocuU omoenbHbie e OHMPpOTOHAI
Mmemoovl paboma
OCHOBHBIX MEMOOAX U OCHOBHbBIX npobeinvl npedcmagnenus
Mamemamuyeckoz
MamemMamuyecko2o Memodax npeocmasienus | npeocmagienus o
0 MOOeIUPOBAHUS,
MOOenuposanusl, Mamemamuyecko 06 Memodono2uu u
Knaccuurayuio u Kaaccugurayuu u 20 npedcmagnenus OCHOBHbBIX
yenosus VCNOBUAX MoOenuposanus, | 0 Memooonouu Memooax
npumeHenust npumeHenus Kaaccugurayuu U OCHOBHBIX Mamemamuyecko
Modenet, Modenetl, OCHOGHbIX U YCnoGuUsIx Memooax 20
OCHOBHbIE Memodax u NpUMEHEHUs. | MAmeMamu4ecko | MOOenuposanus,
Memoobl U cpedcmeax MoOerell, 20 Kaaccugurayuu u
cpedcmea nPOEeKMuUpPOBanUs OCHOZHblx MOOenuposans, VCIOBUSIX
npoexmuposanus UHDOPMAYUOHHBIX U Memodax u Kaaccugurayuu npuMenenus
ABMOMAMUZUPOBANH cpedcmeax U YCOBUAX Mooeiell,
UHDOPMAYUOHHBIX
bIX CUCTEM, NPOeKMUpOBanust |  NPUMeHeHus OCHOBHbBIX
u .
UHCINPYMEHMATbHBIX | UHPOPMAYUOHHDL Modernell, Memooax u
asmomamusuposa cpeocmea Xu OCHOBHbBIX cpedcmeax
HHbLX cucmem, MOOCIUPOBanUs U | A6MoMamusupos Memooax u nPOeKmupo6anus.
UHCMPYMEHMAbH NPOEeKmupoBaHus AHHBIX CUCTEM, cpedcmeax uHgopmayuonHwl
bie cpedcmaea UHPOPMAYUOHHBIX U | UHCMPYMEHMANb | RPOEKMUPOSAHUS xXu
MOOCTUPOBAHUS U | ABTMOMAMUSUPOSAHH |  HbIX CPEOCMEA | UHGHOPMAYUOHHDL | AEMOMAMUSUPOE
NnpoOeKmupoBanus blX cucmem Moz)efmpoeaHuﬂ xXu AHHbIX cucmem,
UHPOPMAYUOHHDBIX u ABMOMAMUZUPOG | UHCHPYMEHMANb
u NPOEKMUPOBANUSL | AHHBIX CUCTEM, HbIX cpeocmea
UHDOPMAYUOHHDL | UHCTNDYMEHMATL | MOOETUPOBAHUSL U
asMmomMamu3upoea
Xu HbIX Cpeocmed | NpoeKmuposanus
HHbBIX cucmem
ABMOMAMU3UPOS | MOOETUPOBAHUSL | UHDOPMAYUOHHDL
AHHBIX CUCTHEM u Xu
NPOEKMUPOBAHUsL | AGMOMATUSUPOS
UHPOPMAYUOHHBL | AHHBIX CUCTEM
xXu
ABMOMAMUZUPO8
AHHBIX CUCTEM
OIIK-8.2Y¥mems: |Omcymcmeue ymenuii B yenom B yenom Chopmuposanuwvr | Tecm
NPUMEHSIMb HA unu yoosnemsopume | yOO81emeopumer e ymenus Konmponvuvle
npaxmuxe (pazmenmapnvie bHblE, HO HE bHblE, HO npUMEHsIMb HA ;?‘)a”“”
OHMPOJIbHAA
Mamemamuyeckye | YMEHUA nPUMEHAMY | cucmemamusupo | - cooepaicayue npaxkmuke patoma
Ha Npaxkmuxe BaHHbLE YMEHUs omoenbHbie Mamemamuyecku
Moo0enu, Memoowl
mMamemamuyeckue npUMeHAMb Ha | npobenvl ymenus e modenu,
u cpedcmea
Mooenu, Memoovl U npakmuxe NpUMEHSIMb HA Memoosl u
NpOeKMUpoeanus cpeocmea mMamemamuyecku npaxkmuke cpeocmaa
U asmomamusayut | ppoexmuposanus u e modernu, MAMEMAMUYECKU | NPOEKMUPOBAHUS
cucmem Ha agmomamuzayuu Memoowvl u e mooenu, u
npakmuxe. cucmem Ha cpeocmea Memoowl u asmomamuzayuu
npakmuxe. nPOEeKMUPOBAHUS cpedcmaa cucmem Ha
u NPOEKMUPOBAHUSL npaxkmuxke.
asmomamuzayuy u
cucmem Ha asmomamuzayuu
npakmuxe cucmem Ha
npaxkmuke
OI1K-8.3 Hmemo Omcymcmeue B yenom B yenom Chopmuposannvt | Tecm
HAGHIKU: 671A0eHUsL UNU yooeiemeopumern | yO08iemeopumei e 61a0enus Konmponvneie
3a0anus
MOOenuposanus u (pazmenmapnvie bHblE, HO He bHblE, HO HaBbIKAMU Konmpononas
npoexmuposanus 61IA0EHUSL HABBIKAMU | CUCMEMAmUu3upo |  codepocawjue | MOOeIUpoO8aHUs u patoma
MOOeNUPOBaAHUSL U 6aHHblE omoenvHbie NPOEKMUPOBAHUSL
UHGDOPMAYUOHHBIX
nPOEeKMUPOBAHUs 61a0eH sl npobenvl uHpopMayuoHHbL
u
UHPOPMAYUOHHBIX U HABbIKAMU 61a0eHus Xu
aemomMamusuposa | emomamusuposant | MoOeIUPOBAHUS | MOOCTUPOBAHUSA U | ABMOMAMUUPOS
HHbLX CUCTEM. bIX CUCTEM. u NPOEKMUPOBAnUsL |  AHHBIX CUCTIEM.
NPOeKMUpOBanUs | UHGOPMayUuoHHbl
UHpOpMaAYUOHHDL Xu




Xu asmomamu3upoe
asmomamu3upoe AHHbLX cucmem
AHHbIX cucmem

OOH/ OLEHOYHbLIX CPEACTB UL ITPOBEJAEHMA TEKVYILIEI'O
KOHTPOJIA

TECTOBOE 3AJAHUE

pao

Koreco Bpamaercs ¢ yrioBoii ckopocThio @ = 2-—— . JIuHeitHas ckopocTh Touek Ha o6oze koseca v=0,2 m/c. Paauyc
C

KoJleca paBeH. ..
1)2m, 2)0,2mMm, 3)0,1m, 4) 0,4m.

Koneco pamuycom R=0,1 M Bpamaercs Tak, 4To JUHEHHAs CKOPOCTh TOUEK Ha 000 e koneca v=0,2 m/c. YrioBas
CKOPOCTh KOJIeca PaBHa. ..
1) 2 pan/c, 2) 0,2 pan/c, 3) 0,1pan/c, 4) 0,4 pan/c.

Koieco paguycom R=0,2 M Bpamaercs Tak, 4To JHHEHWHAs: CKOPOCTh TOYCK Ha 000/¢ koeca v=0,2 m/c. YrioBas

CKOPOCTh KOJieca PaBHa...
1) 0,08 pan/c, 2) 0,2 pan/c, 3) lpan/c, 4) 0,04 pag/c.

MartepuanbHas Touka M IBHKETCS MO OKPYkKHOCTH co ckopoctbio V . Ha puc.l mokasan rpaduk 3aBUCHMOCTH
npoexuuu ckopoctd V. 0T BpeMeHH (7 - eIMHMYHBI BEKTOP MOJI0XKATENbHOro Hanpasienus, V. - npoexuust V Ha

9TO HaHpaBHCHI/IC). HpI/I 9TOM AJI1 HOPMAJIBHOT'O a.n U TaHIr'CHIUAJIbHOT'O az- YCKOPCHUS BBIITOJHAIOTCS YCIIOBHUHA. ..

A

VZ'

v

Puc.1 t
1) ap=0;a, =0
2)ap>0;a, =0
3) a,=0;a>0
4) ap=0;a,<0

MartepuanbHas Touka M JBHKETCS 1O OKpYXHOCTH co ckopocthio V . Ha puc.l mokasaH rpaduk 3aBUCHMOCTH
npoexuuu ckopoctd V. 0T BpeMeHn (7 - eiMHUYHBI BEKTOP MOJI0XKATENbHOrO Hanpasienus, V. - npoekuust V Ha

9TO HaHpaBHeHI/IG). HpI/I 9TOM IJI1 HOPMAJIbHOT'O a.n U TAaHIr'CHIUAJIBbHOT'O aT YCKOPCHUS BBIITOJHAIOTCA YCIIOBHUHA. ..

Puc.l t

1) ap=0;a, =0
2)ap>0;a, =0
3) a,=0;a>0
4) ap>0;a,<0




TECTOBOE 3AJAHUE

MaTepI/[am,Haﬂ Touka M JABWIKCTCA IO OKPYKHOCTHU CO CKOPOCTBIO V . Ha pI/IC.l ImoKa3saH rpa(bm( 3aBUCHUMOCTHU

-

IMMPOCKIIUU CKOPOCTHU VT OT BpEMCHU (T - € JMHUYHBIN BCKTOP MOJIOKUTCIIBHOT'O HAlIPABJICHMS, VT - IpOoCKIUA V Ha

3TO HampasieHue). [Ipu 3TOM BEKTOp MOTHOTO YCKOPEHHMS Ha PUC.2 NMEET HalpaBIICHUE. ..

A
VT

v

Puc.1 t

Puc.2
1)1 2)2 3)3 4)4

MartepuanbHast Touka M aBHKETCS MO OKpYkKHOCTH co ckopoctbio V . Ha puc.l mokasan rpaduk 3aBHCHMOCTH

IIPOEKLIUU CKOPOCTHU VT OT BpeMeHH ( 7 - eMIUHNUYHBIA BEKTOP MOJOKHTEIHBHOTO HATIPABIICHHUS, VT - mpoexius V Ha

9TO HaHpaBJ’ICHI/Ie). HpI/I 9TOM BCKTOP IMOJIHOT'O YCKOPCHUA Ha pI/IC2 HUMCCT HAIIpaBJICHUC....

A
VT

v

Puc.1 t

Puc.2
1)1 2)2 3)3 4)4




TECTOBOE 3AJAHUE

MaTepI/IaHLHaSI TOYKa ABHUXKECTCA C MMOCTOSIHHOM MO BEIMYHHE CKOPOCTBIO 110 TPACKTOPUH, I/I306pa)l<eHHOI71 Ha pUCYHKE.
I[.Hﬂ BCJIMYHMHBI IMOJTHOT'O YCKOPCHHS TCJla B TOYKAX AuB BCEPHO COOTHOILCHHUE. ..
1) aa=ag 2) ap>ag 3) ap<apg 4) ap=ag=0

N

Touka M pgBmxeTcs 1Mo CIiupajii B HalpaBJICHUH, YKa3aHHOM CTpeJ’IKOﬁ. HOpMaJ'ILHOC YCKOPEHHUE 110 BCIIMYMHE HE
U3MCHSACTCA.

N

€

[pu 5TOM BEJTUYNHA CKOPOCTH. . .
1) He W3MeHsETCS
2) yBETHYMBAETCS
3) yMeHbIIaeTCs

Touka M nBWXeETCS MO COUpald B HAIpaBJEHUH, yKa3aHHOM cTpeikol. HopManbHOe yckOpeHHE MO BEJIHYHUHE HE
W3MEHSETCA.

lz

[pu 5TOM BEJIUYNHA CKOPOCTH. ..
1) He W3MeHsETCS
2) yBETHYHMBACTCSI
3) ymeHbIIaeTCs

ABTOMOOMIIB IBMKETCS 1O MpsiMoii ynure. Ha rpaduke npeacraBieHa 3aBHCUMOCTh CKOPOCTH aBTOMOOMIIA OT BpEMEHH.
Vy, Mc,

20

e
10 \ 1 i

\

0 0 20 30 4 te
Moy yCKOpeHHss MAaKCMMAaJIeH B HHTEPBaje BPEMEHH. . .

I)orOcmo10c 2)or10cno20c

3)or20cno30c¢ 4)or30c 040 c

Teno Bpamaercs BOKpYT HEMOABMKHOM OCH. 3aBUCHUMOCTD YIJIOBOH CKOPOCTH OT BPEMEHHU a)(t) NpUBEACHA Ha PUCYHKE.

A

ho,pag/c




TECTOBOE 3AJAHUE

Yri10BO€E YCKOpEHUE Tea. ..
1)0,5 paﬂ/c2

2)5 pa/:[/c2

3)-5 paz[/c2

4) -0,5 paﬂ/c2

Touka M IBHKETCS IO OKPY/KHOCTH C [TOCTOSHHBIM TAHTCHIMAIBHBIM YCKOPEHHEeM. ECIi pOeKuust TaHr €HIHAIBHOTO
YCKOPEHHS Ha HANPABJICHUE CKOPOCTH TOJIOKUTENbHA, TO BEJIMYNHA HOPMAJIbHOTO YCKOPEHHS. ..

1) yBenuuuBaeTcs

2) yMeHbLIaeTcs

3) He U3MEHSCTCS U HE PaBHA HYJIIO

4) He U3MCHSCTCs U paBHA HYIIIO

Touka M ABHXETCsI IO OKPYKHOCTH C TIOCTOSIHHBIM TaHTCHIIHAIBHBIM YCKOpeHHEM. Ecii mpoeKIys TaHTeHIHaIbHOTO
YCKOPCHUS HA HANPABJICHHE CKOPOCTH OTPULIATEIbHA, TO BEHYMHA HOPMAJIGHOTO YCKOPEHUSI. . .

1) yBemmuuBaercs

2) yMeHbIIaeTcs

3) He U3MEHsETCS U He paBHA HYJIIO

4) He U3MEHACTCS U PaBHA HYIIO

Temo Maccoit M=2 Kr IBIKETCS NMPAMOIMHEHHO U MOCTyNaTeNsHO nox neiicteueM cui F1=4 H u F,=1 H, xak nokazaxo

Far— F.
X

Ha PUCYHKE.
YpaBHeHHE IBUKEHUS Tella UMEET BUJI. ..

d?x d?x
1) 2-——>=-3, 2) —=-3,

dt dt

dx d?x
3) 2—23, 4) 2—223

dt dt

Teno maccoit M=2 KT IBIXKETCS MPSIMOJMHEHHO U MOCTyNaTeNbHO oA neicteuem cui Fi=1 H u F,=4 H, kak mokazaHo

F, 3

d 3 »
<«

v

Ha PUCYHKE.

YPaBHeHI/IC JABHKCHUSA TCJIa UMECT BU]T ...

1)2.d_2X—_3 2)d_2X—_3
dt? ' dt? ’
dx d?x

3) 2—=-3, 4) 2- =3.

) dt ) dt?

Teno maccoit M=3 Kr ABMXETCS MPSIMOIMHEHHO U MOCTYHATENLHO 1o feiicTBreM cun F;=4 H u F,=2 H, xak nokazaHo

R, R
X
Ha PUCYHKE.
ypaBHeHI/Ie JABUXCHUA TCJIa UMECT BUL ...
2

d“x d*x
)3-—5=-2 — =2,

dt dt




TECTOBOE 3AJAHUE

JIndT nBIKETCS paBHO3AMEAJICHHO BHU3 C yckopeHreM (. UenoBek B mu(Te poHAET MOHETY. Y CKOPEHHE MOHETHI
OTHOCHTENIFHO 3eMJIH PABHO. ..

1) g+a 2g-—a a  4g

Ha puc.A noka3aHbl HalpaBJICHUS CKOPOCTH U YCKOPEHHS TeJa B JaHHBIH MOMEHT BPEMCHU.

Hampasnenuto pe3ynbTupyroe Bcex cui, JEUCTBYIOIUX Ha TENO0, Ha puc.b cooTBETCTBYET CcTpeKa. ..
1 2)2 3)3 4) 4

T -
__‘:..
v 4

—_—
a 2 3
Puc. A Puc.Bb

CKOpOCTh JIBDKHHKA IPU PaBHOYCKOPEHHOM CITyCKe C TOpHI 3a 4 ¢ yBenmmumiach Ha 6 M/c. Macca mppkHEKa 60 KT.
PaBHOAelicTBYIOIIAs BCEX CUJI, NIEHCTBYIOILMX HA JIBIKHUKA, PABHA. ..
1) 20H 2) 30H 2) 60H 4) 90H

Cuctema COCTOHT M3 TPEX IAapoB ¢ MaccaMu my=1 Kr, mp,=2Kr, mz=3 KT, KOTOPbIE ABMKYTCS TaK, KaK OKA3aHO Ha
pHCyHKE

A =73
y v,
m,
—_— P —
0 X
I m, Va
2

Ecnm ckopocty mapoB paBHbI vi=3M/C, V,=2M/C, Vz3=1M/C, TO BeIMYNHA CKOPOCTH HEHTPa MacC 3TOH CHCTEMBI B M/C

paBHa...
1)5/3 2) 2/3 3)4 4)6

CucreMa COCTOUT U3 TPEX MIAPOB C MaccaMu mM;=2 KT, Mp,=2KT, M3=1 KT, KOTOpbIE IBUKYTCA TaK, Kak MOKa3aHo Ha
pPHUCYHKE

A s
¥ v,
m,
. >
0 H X
m, .
7

Ecmu ckopocTr mapoB paBHBI Vi=3M/c, V,=2M/C, V3=3M/C, TO aOCOIIFOTHAsI BEIMYNHA CKOPOCTH IEHTPA MACC ITOH
CUCTEMBI B M/C paBHa...
1) 5/3 2) 2/3 3)4 4)1

Teno Bpamaercst Bokpyr ocu Oz nox aeiicrBuem MomenTa cuii M = 0,1 H-Mm. MoMeHT nHepLiuu Tejla OTHOCUTENBHO
31o0it ocu | = 0,2 kr-m’. YriaoBoe YCKOpPEHUE TeJla PABHO. ..

1) 0,02 p—io, 2)0,1 p‘z‘), 3)02 p—ia, 405 P_‘;‘)_
C C C C

Teno Bpamaercs Bokpyr ocu Oz nof aeiicrBuem momenra cuin M = 0,1 H-M ¢ yriaoBeIM yckopeHueM 8:0,2pa,u/c2.
MOoOMEHT HHEpLUU TeIa OTHOCUTENIBHO ATOH OCH PaBeH. ..

1) 0,02 kr-m?, 2) 0,1 kM,

3) 0,2 kr-m?, 4) 0,5 kr-M°.




TECTOBOE 3AJAHUE

Ha Bany yxperuieHsl ciuiisl ¢ rpy3amu (cM. pucyHok). Ha Ban neiicTByer nmoctosiHHbIH MOMeHT cwil. Eciu pu
HEM3MEHHOM MOMEHTE CHJI TPYy3bl CMECTUTH OJIMKE K OCH BpaleHUs, TO YTIOBOE YCKOPEHHE Baja. ..

P

1) yBemmamres; 2) yMEHBIIINTCS;
3) HEe U3MEHUTCH; 4) U3MEHUT 3HAK.

Ha Bairy yxperuieHsI CuIbI ¢ Tpy3aMu (CM. pUCYHOK). Ha Bair geficTByeT MOCTOSHHBIN MOMEHT cril. Eciu pu
HEM3MEHHOM MOMEHTE CUJI TPy3bl CMECTHTH AajibIlle OT OCH BpallleHUs, TO YIIIOBOE YCKOPEHHE Baa. ..

;

1) yBemmumres; 2) yMEHBIINTCS;
3) HE U3MEHUTCH; 4) U3MEHUT 3HAK.
LuuHap 1 AUCK UMEIOT OJAWHAKOBBIC MACCHl M paiyChI (PHC. ).
S~ S~ Y
R R
m
J2
J1

I[J'Iﬂ HUX MOMCHTOB MHCPIHUU CIIPABCAIINBO COOTHOIIICHHUE. ..

1) Jy<d, 2)Jy>dy
3y Jy=ds, 4y Jy>>d,
JIi1st MOMEHTOB MHEPIMH JUcKa Ji, J, 1 J3 oTHOCHTENBHO oceid 1,2 U 3 BepHBI COOTHOIICHHUSI. . .
1) J1=J2=J3 2) \]2=1,5'\]1, \]3=3'J1
3) \]1=1,5'J3, \]2=3'J3 4) \]2=2'J1, \]3=4'\]1
112 3

=

Jluck MOKeT Bpalatbcsi OTHOCHTEIHHO HEMOJABIIKHBIX oceil 1, 2 m 3 ¢ OAMHAKOBOW YIIOBOW CKOpOCThIO. s
MOMEHTOB UMMyJibca aucka Ly, L, u Lz oTHOCHTENBHO oceli 1,2 1 3 BEpHBI COOTHOIICHUS. . .

]_) Li=L,=L; 2) L,=1,5-L4, Ls=3"L;
3) Li=1,5-L3, Ly=3-L3 4) L,=2'L,, Ls=4'L,
112] 3

=

Ha pucynxe npedcmaenen epagux pynxyuu pacnpeoenenus MoIeKyl U0earbHo2o easa no CKOpocmsam (pacnpeoenenue

fw)y=—-—
Maxceenna), 20e N dU — 007151 MONLEKYJI, CKOPOCIU KOMOPbIX 3aKII0UEHbl 8 UHMEP8aie CKOPOCmetll Om v 00
v+dv 6 pacueme Ha eOunuyy 3moeo unmepsad.
s smoul hynxyuu eepuvim ymeepoicoenuem si6inemcs. . .
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fiv) &
t/\

[
Lo

dv 1L v

1) ¢ ysenuuenuem memnepamypol 6eUMUHA MAKCUMYMA pACmem

2) ¢ ysenuueHuem memMnepamypvl MaKCUMyMm KPUGOU CMewaemcs enpaso
3) ¢ yseruuenuem memnepamypul nAOWAOL NOO KPUSOU pacmem

4) nonooicenue MaKcumMyma He 3a8Ucum om memnepamypbi

Ha pucynke npedcmaenen epagux ¢ynkyuu pacnpeoenenus MOIEKY1 UOEANIbHO20 2d3ad NO CKOPOCMAM (pacnpedenenue

fy=2

Makceenna), 2oe Ndv _ 00151 MOIEKYJI, CKOPOCMU KOMOPBIX 3AKIIOUEHbL 8 UHMEP8Ane CKOpocmel om v 00
v+dv 6 pacueme na edunuyy 5mozo uHmepeaiq.

Yuacmor, 3auumpuxosannuiii na epaguxe, coomgemcmesyem...

1) i YUCILY MOJEKYIl, CKOPOCMU KOMOPUIX Nedcam 6 unmepeane om Ny 00
\Z

2) 00J1e MONEKY, CKOPOCMU KOMOPbIX Jedcam 8 unmepeane om Vi 00 V;
3) YUCILY MOAEKYI C Haubo.iee 8epOSMHOL CKOPOCMbIO

4) o0bujeMy Yucty MOJeKyl 2aza

o

V1 Vg v

Ha pucynke npeocmasnen epagux ¢hynkyuu pacnpedenerus MoKyl UOedibHO20 2a3d NO CKOPOCMAM (pacnpeoeienue

fw)y=—-
Maxceenna), ede N dU — 00/151 MOJIEKYl, CKOPOCMU KOMOPIX 3AKNIOUEHbL 8 UHMeEPBaie CKOpocmet om v 00
v+dv 6 pacueme Ha eOuHUYY 3M020 UHMEPBAIA.

N \

o
'

V™ vV
Cropocmo V' * na epaghuxe coomeemcmeyem...
1) maxcumanvhol cxopocmu MoKy NPU OAHHBIX YCIOBUSIX
2) cpeoneii ckOpocmu Menio8020 OBUINCEHUS MOJIEK)YL
3) cpedHneil k6adpamuyHoU CKOPOCMU MENI0B020 OBUICEHUSL MOAEKY
4) nHaubonee 8eposMHOU CKOPOCU MENT0B020 OBUICCHUA MONEKYI

Ha pucynxe npedcmaenen epagux pynxyuu pacnpeoenenus MoIeKyl U0eaibHo20 2a3a No CKOpocmam (pacnpeodenenue

fy=2"

Makxceenna), 20e Ndv _ 007151 MOAEKYl, CKOPOCMU KOMOPLIX 3AKTIOYEHbL 8 UHMEPBAie CKOPpOCmell om v 00
v+dv 6 pacueme na edunuyy 5mo2o uHmepsaa.

f(\f) 'y \

o
'

V™ W
Ilpu ysenuuenuu memnepamypul ckopocmos V* ...

11




TECTOBOE 3AJAHUE

1) yeenuuugaemcs
2) ymeHnvuwaemcs
3) ocmaemcs HeuzmenHOU

Pacnpeodenenue xonyenmpayuu vacmuy 8 00OHOPOOHOM NOMEHYUATLHOM noje (pacnpedeietue borvymana) umeem 6uo

n=nge kT ng W,=0
B 20e - KOHYyeHmpayus uacmuy mam, 20e NOMEHYUuAalbHasl SHepeusl . U3 smoeo
BbIPAINCEHUS Cﬂeayem, ymo

1) npu T = ConSt NIOMHOCMb 2a3a Oonbule mam, 20e meHbuLe nOMEHYUalIbHas SHepcusl

2) npu T—>oo KOHYEeHmMpayust MOJIeKYJl 6CI00Y OOUHAKOBAS

W, =0
3) npu T—0 KOHYEeHmpayusi MOJeKyl n—0 KpoMme ypoeHsl, 20e p
4)  npasunbHbl 6Ce Mpu ymeepI’CcOeHUs:

B cocyoe naxooumcs cmecv xucropoda u eeius npu HOpManbHblx yciosusx. Omuowenue cpeoHell KUHemuyecKkou
9Hep2UU MOAEKYIbl KUCTIOPOOad K cpeoHell KUHeMU4ecKou IHep2UuL MONEK)bl 2eNusl PAGHO ...

3 5
)5 2) 2, 3) 3 4)1.

B cocyée HAXO0OUMCSL CMECb a30ma U 2eiusl npu HOPMAJIbHbIX YCIOBUAX. Omuowenue Cp@dH@lJ KUHemu4ecKkou IHepecuu
MOJNeKysibl azoma K cpedﬂeﬁ KUHemuuecxkou OHepcuu MOJIEKYNbl celiusl pa6HOo ...

3

1) 5 2) 2,
5

3) 3 4) 1.

B cocyde naxooumcs cmeco neona u 2enusi npu HOpMAaabHbix yciogusax. Omuouenue cpeonell KUHeMmuueckol dHepuu
MONEKYIbl HEOHA K CPeOHell KUHEMUYeCKOU JHep2ult MONEKYIbl 2eUsl PAGHO ...

3 5
1) 5 2) 2, 3) 3 41
Yucno cmeneneti c60000bl MONEKYIbl 2eius (0OHOAMOMHO20 2a3a) PAGHO ...
1)5 2) 2, 3)7 4)3

Cpeonsis Kunemuueckdas SHepeus MOAEKYabl 2enus (0OHOAMOMHO20 2a43a) PaAsHd ...
Yxaosicume npasunvnwiii omeem.

5 3 1 7
kT kT kT ZkT
1 2 2 2 3) 2 g) 2
i
e=—kT
.CpedHss Kunemuueckas SHepeus MOJEKYIbl udedanvbHoeo easa npu memnepamype T pagua 2 . 3oecw

I =nNp +Ng, +2ng 5

, 20e Ny, Ng, u N uyucio cmeneneli c60000bl NOCMYNAMENLHOZ0, 6PAWAMENLHO20 U
KOIe6amenbHo20 08udcenuss monexyavl. Ilpu ycnoguu, umo umerom mecnmo moabko NOCHYRAMENbHOe U 8PAUaAmeNbHOe
osudicenue, 0nsa o0sHo2o napa (HyO) uucno i pasho...

)3 2)5 3)8 4)6

Cpeonss Kunemuueckdas dHepaus MOAEKYA 2aza npu memnepamype T 3agucum om ux CmpyKmypbl, Ymo C;A3aHO C
BO3MOJICHOCIBIO PA3IUUHBIX GUOO6 OBUICEHUS amoOMO8 6 moaexyae. llpu yciosuu, umo umerOm Mecmo MOIbKO
nocmynamenbHoe u epawamenvHoe osudicenue, cpeonsis snepeusi moaexyn azoma (Ny) paena...

3

—kT
1) 2

T

2) 2
1

3) 2
4) Sy
2

Cpednaa kunmemuyeckas dHepeusi MOJEKYabl udednvbHo2o 2aszad npu memnepamype T pasHa 2 . 30eco




TECTOBOE 3AJAHUE

=N, +Ng, +2n
8 k .
P , 20e Ny, ngp u Ny - uwuciro cmeneneu c800000b1 nocmynameilbHoco — epauiameslbHoco U

KOIeOamenbHO20 O8UIICEHUs MONIeKYbL. [l amoMapHo20 8000poda YUCIo | pagHo...
1)1 2) 2 3)3 4)5

i

e=—kT
Cpednsaa kunmemuyeckas dSHepeus MOJNEKYIbl UOedlbHo20 2asza npu memnepamype T pasHa 2 . 30eco
I =Np +Ng, +2n .
B 20e Ny, ngp u Ny - Yucino cmenerneu 6000001 nocmynameibHo2o, 6pauiamelbHoco U
KONeOamenbHo2o 08UNCEHUS MOJIEK)IbL. Hpu ycaosuu, 4mo umeronm mecmo maoJlibKoO nocmynameilbhoe U epaujameilbhoe

osudicenue, 0 800opoda (Hy) uucno i pasno...
n5 26 37 4)8

Cpeonss Kunemuueckds dHepaus MOAEKya 2aza npu memnepamype T 3asucum om ux cmpyKmypul, 4mo c6A3aHO C
BO3MOJICHOCIBIO PA3IULHBIX GUOO8 OBUICEHUs amoMO8 6 moaekyie. Ilpu yciosuu, umo umerOom Mecmo MoJbKO
nocmynamenbHoe u epawamenbHoe 0sudicenue, cpeonss snepeus monexyn ammuaxa (CH,) pasua...

Syt Twr kT
1) 2 2) 2 3)3KT  4) 2

Teny npu nocmosinnou memnepamype T = 300K coobwunu xonuuecmeo meniomor Q = 3 x/owc. Uszmenenue smmponuu
mena AS npu obpamumom npoyecce pagHo ...

e e Hone
1001 K | 2)10 K | 3)900 K 4) 0

Teny npu nocmosnnou memnepamype T = 300K coobwunu nekomopoe xonuvecmeo meniomul. Ilpu smom sumponus
Hone

mena usmenunacy na AS=10 K Coobugennoe konuuecmeo meniomusl Q npu obpamumom npoyecce pasHo...
1) 3 /e 2) 1 ke 3) 30 Loe 4) 300 Loc

DHmMPOnus HeU30IUPOBAHHOU MEPMOOUHAMUYECKOT CUCTNEMbL 8 NPOYecce NIAGIeHUS 8 Hell 6eujecmsd. ..
1) yeenuuusaemcs
2) ocmaemcsi nROCMOAHHOU
3) yowvieaem
4)  mooicem xak yowvieams, Max u OCMAasamvCsi NOCMOSHHOU

DHumponus u30aUPOBAHHON CUCHEMbL 8 X00e 0OPamuUMo20 npoyecca...
1) monavro yseruuusaemes
2)  moavko yovisaem
3)  moorcem yseruuusamocs u yovieamo
4) ocmaemcsi nOCMOSIHHOTL

Hanpasnenue nanpsasicénnocmu 31ekmpocmamuieckoz2o nois, co30a6aemo20 CUCmeMoll 08yX 3apsio08 pasHo20 3HAKA 6
mouke, u300paNCEHHOU HA PUCYHKE....

2

N1 22 3)3 4)4

Dnekmpocmamuueckoe noje co30aemcs 08yMs. MOYeuHvlMu 3apadamu +q u -9q (cm. pucynok). Hanpsoicennocmo
Pe3YIbmupyIowe2o nois Modicem 0opamumuscs 6 Hyib 8 00IACMU ...

1) A 2)D 3)C 4)B
tq -9q

T
A B c D

OmuocumenvHo cmamuyecKux SNeKmpuyecKux nouell HenPaAUIbHbIM A6IAEMCA YMEEPHCOSHUe....
1) Onexmpocmamuueckoe none Oeiicmeyem KAk HA HENOOBUNICHBIE, MAK U HA OBUICYWUECS INEKMPUHECKUe
3apsovl.
2) Ilomox 6exmopa HANPANHCEHHOCMU INEKMPOCMAMUYECKO20 NOJNSL CKE03b NPOU3EONLHYIO  3AMKHYIMYIO
N0BEPXHOCHIb 8Ce20A PABEH HYIO.
3) Onexmpocmamuyeckoe none A6AAEMCs NOMEHYUATLHBIM.

13
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3]l€KmpOH nepemewiaemcs Ha 1 cm 60016 cunosoll IunHUU OaHOPO()HOZO NleKmpocmamudecKko2co nojisi 6 HanpaesieHuu

B
100—
HANPANCEHHOCMU NoJs E= M . Pa60ma CUJl dJIeKmpocmamu4eckozo nojs pasHa...
1) 15B 2)-15B 3)0oB 4) 100 5B

3ﬂ€Kmp0H nepemewiaemcs Ha 1 cm 800ab cunosoul aunuu odnopoanoeo IJIeKmpocmamuiyeckKkozco nojist 6 HanpaejleHuu,

B
100—
npomueonoi0#CHOM HANPAICEHHOCMU NOJIA E= M . Pa60ma CUJl ds1Iekmpocmamu4eckoco nous ...
1) 15B 2)-15B 3) 0B 4) 100 5B

3apsao nepemecmuncsa 6 00HopooHoMm none ¢ Hanpsiicennocmvio E = 2 B/m ¢ nanpasnenuu cunoeoui aunuu va 0,2 m.
Ipupawenue nomenyuana Ap mexcoy Smumu moukamu...

1)4B 2) 04 B 3)-04B 4)-10B

3apao nepemecmuncsi 6 00HOpoOHOM noae ¢ uanpscennocmelo E = 2 B/m na 0,2 m 6 Hanpasnenuu,
NPOMUBONONOHCHOM cUN08oU unul. [Ipupawenue nomenyuana Ap mesxicoy Smumu moyKamu. .

1)4B 2) 04 B 3)-04B 4)-10B

Ilone cozoano 6eckoneunoi PABHOMEPHO 3apﬂJlC€HHOZZ njockocmboio ¢ l/lOGEPXHOCWlHOIZ NJIONTHOCMbIO 3’(1[7}1()61 - O
Hanpaeﬂeﬂue e6exkmopa epaaueHma nomeHyuaia 6 mouke A.

_G 1
4 A
2
3
1) 4-4
2) 4-2
3 41
4) 43

Ione coszoano moyeunwvim 3apadom—0. Hanpasnenue sekmopa epaduenma nomenyuana 6 mouxe A...

1
4 A
- 2
-q
3

1) A-4
2) 42
3) 4-1
4) 4-3

Ilone co30ano 6GecKOHeUHOU PABHOMEPHO 3APANCEHHOU NIOCKOCHbIO C NOBEPXHOCHMHOU NJIOMHOCMbIO 3apada + O.
Hanpasnenue eéexmopa epaduenma nomenyuana 6 mouxe A.

+0 1

4 A

N

14
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1) A-4
2) A2
3) 41
4) A-3

Maenumnoe none co30amo 08yMsa NApaLleibHbIMU OIUHHBIMU HPOBOOHUKAMU, NO Komopuim mexkym moku ly u 1, 6
O0OUHAKOBOM HANpABIeHUuU (Om HAC).

4
Ecnu 1, > |y, nanpasnenue undykyuu macnumuozo nous 8 mouxe A4 ...
N1 2)2
3)3 4)4

Maznumnoe none co30ano 08yMsi NAPANIENbHLIMU OTUHHBIMU NPOBOOHUKAMU, NO KOmopwim mekym moku |y u 1, @
00UHAKOBOM HANPAGIeHuU (0m Hac).

2

Ecnu 1, > 1, nanpasnenue undyxyuu macnumnoeo nois 6 mouxe A ...
1)1 2)2 3)3 4)4

Ilo npogonounomy xoavyy meuem mox I (cm. puc.). B niockocmu konvya Ha HeOONLUIOM PACCMOAHUU OM He20
nOMeCMUIU NPAMOTUHEUHbII OeCKOHEUHbIll NPOBOOHUK ¢ MOKOM. MHOYKYus pe3yribmupyrowe20 MAZHUMHO20 NOJs 6
yenmpe Koavyd...

I
I
1) ne usmenunace 2) ysenuuunaco
3)  ymemvwunace 4) cmana pagnoii Hya0

Ilo 06ym npsamvim GecKoHeuHbiM NApANeNbHblM NpogooHuKam mexkym moxu I u 21. I[Ipoeoonuku nepneHouxyiapHsi
naocKkocmu pucyuka. MHOyKyus MazHumno20 nois paena Hyuo 6 moyke...

1) 1 2)2 3)3 4)4

! 2f
1 2 3 4

Ha pucynke uzobpasicenvl ceyeHuss 08yX NApaieibHblX NPAMOIUHEUHbIX OIUHHBIX NPOBOOHUKO8 C NPOMUBONOLONCHO
-

B

HanpagieHHviMu moxamu, npudem J1=23y. Hnoykyus PE3VIbMUpyioujeco MAacHUmMHoO20 NoJid pasHa HYNo 6
HeKomopoti mouke unmepeaid....

J1 ‘ J,
|

1)a () L 3) @ 4)d
Ha pucye Maokema:z céuen eyxdnapannenvibix NPAMONUHENHBIX ONUHHBIX NPOBOOHUKOE C NPOMUBONONONCHO

[
15
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HanpaeieHHbIMU mokamu, npuuem J, oOonvute Ji (hanpumep, J, =2J31). Hnoykyus B Pe3yIbmupyouec0 MazHUMHO20
ROJIA PABHA HYIO 8 HEKOMOPOU MOYKe UHMEPEAId....

J1 JZ

\

1)a 2)b 3)c 4)d
Ha pucynxe uzobpasicenvi ceuenuss O08yX NAPALIENbHBIX NPAMOIUHEUHBIX ONUHHBIX NPOBOOHUKOE C OOUHAKOBO
1
Jo==J1 —
HANPAGIEHHbIMU mOoKamu, npudem J, Mmenvwe Ji (nanpumep, 2 ). Huoyxyus B pe3VIbmupyIoueo

MACHUMHKO20 NOJs paeHa HYJO 6 HeKOWtOpOIJ moukKke unmepeaia...

Iy | I

1)a 2)b 3)c 4)d

Ha pucynke u3zobpadsicenvl ceuenusi 08yX NApaileNbHbIX HPAMOIUHEUHBIX ONUHHLIX NPOBOOHUKOE C OOUHAKOBO

Hanpaenenuvimu moxamu, npuuem J, Gorvwe Jy. Huoykyus B pesynomupyiowezo macnumnozo nons pasna uymo e
HEeKOmopou moyKe UHmMepead...

J1 J2

AR

Da 2)b 3)¢c 4)d

Toueunviii 3apa0 +0 Haxodumcs 6 yenmpe cepuueckoli nosepxnocmu. Eciu 0obasume 3apsao —( enymps cgpepsl, mo

nomox eekmopa nanpsgicennocmu saekmpocmamuueckozo nois £ uepes nosepxnocmo cepepoi...
1)  yeemuuumcs

2) e usmenumcs

3)  ymenvuwumes

4)  cmanem pagnvim HYIO

Jana cucmema moueunvix 3apsoo6 8 8aKyyme u 3amkHymoie nogepxnocmu Sy, Sy, Sz. Ilomok eexmopa Hanpsidicénnocmu
INEKMPOCMAMUYECKO20 NOJISL PABEH HYIIO 4epes...

1) [osepxnocmo S;

2) [Iosepxnocms Sy

3) [Ilosepxnocms Sy u S

4) Tosepxnocmsb Sy

o+(

Hana cucmema moueunvix 3aps006 6 axKyyme u 3aMKHymole nosepxnocmu Sy, Sy, Ss. Ilomok éexmopa nanpsiscénnocmu
NEKMPOCAMULECKO20 NOJIA PABEH HYJIO Yepes...

16

ot



TECTOBOE 3AJAHUE

1) Iosepxnocms Sy
2) Iosepxnocmo S,
3) Iosepxnocmo Sg
4)  [losepxrnocmo Sy u Sg

Jlana cucmema moueunwix 3aps0os 6 8aKyyme u 3amMKHymole nogepxHocmu Sy, Sy, Sg. [lomox eexmopa nanpadjicénnocmu
INEKMPOCNAMUYECKO20 NOJISL Hepe3 NOBEPXHOCb Sy pasHda...

o+(

10 2) +q 3)—q 4) +2q

Jana cucmema moueunvix 3aps006 6 GaKyyme u 3amMKHymvle nogepxnocmu Sy, S, Sz. [lomox eexmopa nanpsadjicénnocmu
INEKMPOCNAMUYECKO20 NOJISL Hepe3 NOBEPXHOCb Sy pasH...

.+q

1)0 2) +q 3) —q 4) +2q

Jana cucmema moueunvix 3aps00s 6 GaKyyme u 3amMKHymole nogepxHocmu Sy, S, Sz. [lomox eexmopa nanpsadjicénnocmu
INEKMPOCTNAMUYECKO20 NOJISL Hepe3 NOBEPXHOCb S3 pasHd...

o+(

1)0 2) +q 3) —q 4) +2q

Onenka pe3yabTaTOB TECTUPOBAHUS. 3a KaXAbld MPABUIBHBIA OTBET
Hauucisiercst 1 6amn. s mepeBoaa 0anioB B OIEHKY MPUMEHSIETCS YHUBEpCATIbHAS
IIKaJia OIEHKU 00pa3oBaTeIbHbIX TOCTKEeHUN. Eciu oOydaroniuiicst Habupaet

— oT 90 no 100% oT MakcHUMaabHO BO3MOXKHOU CYMMbI OaJIJIOB - BBICTABIISETCS

OIIEHKA «OTJINYHO;

— ot 80 10 89% - OIIEHKa «XOpOILIO»,
— o1 51 10 79% - oLleHKa «YyAOBIETBOPUTEIBHOY,
— MeHee 51% - olleHKa «HEeyI0BJIETBOPUTEIHHO.
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Tema

IIpakmuueckoe konmponvhoe 3adanue 1

Tema 1

Buvinonnenue mecmos 6 peastcume OHJIAUH Ha catime

Kpurepun onenuBanus

Tabnuua 4

Kpurepun Ortim4yHO Xopowmo YaoBaersopurenbHO
HeynoBiaersopurebHO
OlLleHMBaHUSI (3aurteHo) (3aurteHo) (3aurteHo)
Tect Brimmonnenue | BeimonHeHue Tecta Ha Brinonnenue Tecta Ha B tecte menee 51%
TecTa Ha 75- 65- 75% 51- 65% MPaBHJIbHBIX OTBETOB
100%
Pemenue cranaapTHeix u | 3agauun pemens | [IpogemMoncTprupoBan [IponemoncTprupoBaH

MPUKJIAJHBIX 3a/1a4

B ITIOJIHOM

o0BeEME U

I10JIyY€HBI
BepHLIe OTBCTHI

BEPHBII XOJ pELICHUs
BCEX, HO HE IIOJIy4EH
BEPHBII OTBET BO BCEX
3aj1ayax

BEPHBII XOJ pELICHUS B
OOJIBIIMHCTBE 33134, TIPH
9TOM O0JIbIIIas 4acTh 3a/1a4
He JTOBEJIeHa 10 KOHIA

3aauu He pelLIeHsbI

O®OH/ OLIEHOYHbLIX CPEACTB LA ITPOBEJEHNA ITPOMEXYTOYHOI'O
KOHTPOJIA

IIpumepHbIN NepeYyeHb BOMPOCOB sl MOATOTOBKHU K MPOMEKYTOYHOH
arrecTauuu

e

2 cemecTp ouHasi popma (3auer)
KunemaTtnka MarepraibHOM TOUKHU U IMOCTYIIATEIBHOIO IBUKEHHS TBEPJIOIO TeA.
NuepumansHble cUCTEMBI OTcYeTa. 3akoHbl HbloTOHA.
Nmnynbe Tena. 3aKkoHbl U3MEHEHUS U COXPAHEHUSI UMITYJIbCA TENA.
Mexannueckas pabora. Kunernueckas 3Heprus u ee cBsizb ¢ padOTON BHEUIHUX U
BHYTPEHHUX CHJIL.

5. TlorenuuanbHas sHeprus. CBs3b CUIIbI U NOTEHIMAIBHON SHEPTUH.
6. 3aKoH cOXpaHEHHUs U MPEeBpPALLEHUS MEXaHUUYECKON IHEPTUU

7. MoOMEHT uMIyJabCca YacTHIbl. 3aKOHbl H3MEHEHUS W COXpPAaHEHHUS MOMEHTa
MUMITYJIbCa YaCTHIIBL.

8. MomeHT uHepIuu TBEpJAOro Tena. Pacder MOMEHT WHEpIMU TeNl MPaBHIHHOU
dopmel. Teopema IllTeiinepa.

9. MowmenT cuibl. OCHOBHOM 3aKOH JMHAMHKH BPAIaTEIIBHOTO JBMKCHHS TBEPAOTO
Tena.

10. MoMeHT umnysbca TBEPAOTO Tela. 3aKOH M3MEHEHUS M COXPaHEHUsS MOMEHTa
UMITYJIbCa.

11. Tapmonuueckue KoJieOaHUSI W WX XaPAKTEPUCTHUKH.
ypaBHEHHE FapMOHUYECKUX KOJIEOaHUH U €ro pelieHue.

HuddepennmansHoe
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12. Tuddepenmumanpbioe ypaBHEHHE 3aTyXaloOlUX  KoOJeOaHWUW W ero pelieHue.
XapakTepUCTHKH 3aTyXaloIIUX KoJieOaHui.

13. IuddepennnanbHoe ypaBHEHHE BBIHYKICHHBIX KOJIICOAHMH M €ro pelIeHue.
Pe3onaHcHbIe KpUBBIE.

14. ®uznyeckuil MasTHUK.

15. Uneanbubiit ra3. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOW TEOpHUH
UJEaIbHOTO Ta3a. ['a30Bble 3aKOHBI.

16. Pacnipenenenne MakcBemna u pacrnpenenenue bonbsiimana. bapomerpuueckas
dbopmyina.

17. SBnenus nepeHoca.

18. OcHOBBI TepMOAMHAMUKH. BHYyTpeHHSsST »Heprus wuaeanpHoro rasa. Pabora
TepMoauHamudeckoi cuctembl. KommuectBo Ttemnotel. TeruioemkocTs. [lepBwiif 3akoH
TEPMOJUHAMUKH U €ro MPUMEHEHHE K U30MpPOoIeccaMm.

19. O6parumbie 1 HeoOpaTuMmele mporecchl. [ukmmdaeckue nporneccol. Lk Kapwro.
KoaddunrenTt none3Horo qeiHCTBUS TEIUIOBBIX MalTuH. BTOpoii 3aKk0H TepMOAMHAMUKU

20. DHTpOTIHMSI W ee CTaTUCTHYecKas MHTeprpeTanus. Bozpactanue >HTpoOnuM mpu
HEPABHOBECHBIX IMpolieccax. I paHUIbl IPUMEHUMOCTH BTOPOTO 3aKOHA TEPMOJAMHAMUKH.

21. DAeKTpoCcTaTHIeCKOe T0Je B BaKyyMe U €0 XapaKTePUCTUKU (HAMPSHKEHHOCTD U
notennuan). [[puHImMn cynepno3uium mojiei.

22. Teopema ["aycca amst 2JIEKTPOCTATHUECKOTO TIOJIS B BAKyyME.

23. Pabora namekTpocTaTHYecKoro moyis. TeopemMa O IUPKYJISIHAA  BEKTOpa
HANPSDKEHHOCTH YJIEKTPOCTATUYECKOTO OIS

24. TIpoBOJHUKH B DIIEKTPOCTATHYECKOM TIOJE. DIJIEKTPOEMKOCTh YEAMHEHHOTO
NPOBOAHHUKA. DJIEKTPOEMKOCTh KOHAEHCaTOpa. DHEPrusi KOHAEHCATOPa.

25. Dnektpudeckoe Tmosne B auanekTpuke. [lomsgpusamus mmdnekTpuka. Teopema
["aycca nis 2IEeKTpUYECKOTo NOJIS B JUAIEKTPHUKE.

26. IToCTOSIHHBIN SJEKTPUYECKUI TOK M €ro XapaKTePUCTUKU. 3aKOHBI MOCTOSTHHOTO
TOKa.

Kpurepun onieHKkH 0TBETOB Ha 3a4eTe

Ta0auna 5
Kputepun onenkn
MaxkcumansHoe | Konn-
HanmenoBanue
HoKazaTeNs Kpurepuu onienku KOJIMYECTBO 4eCTBO
0aJIoB 6aJIoB
I. KAYECTBO OTBETA
1 CooTBETCTBHE OTBETOB, | - CHUCTEMaTHU3UpOBaHHble, Taybokue u| 10
MIOCTaBJIEHHBIM TMIOJIHbIE 3HAHMSI IO BCEM paszesiaM y4eOHOit
BOIIpOCam IIPOrpaMMBbl
- MIOJIHOE U TIIyOOKOE YCBOEHHE OCHOBHOM U
JIOTIOJTHUTEIBHON JUTEPATYPBHI,
PEKOMEH/I0BaHHOW pabodeil mporpamMmoi
JUCIUIINHBI
-YyMEHUE OpHEHTHUPOBAThCSI B  TEOPUSX,
KOHLEMNIUAX U HANPABICHUSX 10 U3y4aeMOn
JUCIUIINHE
2. I'paMOTHOCTH | - BIaieHHE TEPMHUHOJIOTHEN U MOHSITUHHBIM | 5
U3JI0KEHUS anmapaTroMm rnpooJieMsbl;
- Hay4HBI CTUJIb U3JI0KEHHUSI.
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3. CaMOCTOSITEIBHOCTD | - CTENEHb 3HAKOMCTBA aBTOpa pPabOTHI C| 5
BBITTOJTHEHHSI paboThl, | aKTyaJIbHBIM COCTOSTHUEM n3ydaeMoin
riryouHa pOpabOTKH | MPOOJIEMATHKH;

marepuala, - JIOTIOJTHUTEIIHHBIC 3HaHUS,
UCIIOJIb30BaHUE WCIOJIb30BAaHHBIC TIPH HAIMCAHWH DPAOOTHI,
PEKOMEHI0BaHHOH ¥ | KOTOPBIE TIOJTYYEHBI IOMUMO MPEUIOKEHHON
CIIPABOYHOM JIUTEPATYPHI | 00pa30BaATEIILHON MPOTPAMMBI;

OO0111as1 OLIEHKA 32 BBIIIOJIHEHNE 20
OTBETHI HA JOITOJIHUTEJIbHBIE BOITPOCHI [1O COAEPXAHMIO PABOTHI
Bormpoc 1 5
Bompoc 2 5
OO0m1as oIeHKa 32 OTBETHI HA BOMPOCHI 10
Utoro 30

Jlnsa nepeBosa OamioB KpUTEPHUATbHO-LIKAIMPOBAHHOW TaOJIMIBI B OLEHKY HpPHUMEHSETCS
yYHUBEpCajbHas IlKaja OLIEHKU oOpa3oBaTelbHbIX JNocTuxeHuid. Ecnu ctyaent nabupaer 18-30
0aJuUIOB U BBINIE - OIICHKA «3aYTEHO», 26 -21 0aiIoB u BBHIIIE - OLIEHKA «XOpomo», 18-21 GamsoB u
BBIIIIE - OLEHKA «yJOBJIETBOPUTEIBHO», MEHEE 18 - OLIEHKA «HE 3aUTEHO».

3 cemecTp ouHasi popma (3K3amMeH)

1. MarunutHoe none B Bakyyme. MaruutHas MHIykuus. IlpuHnun cyneprno3unuu nosueii.

2. 3axon buo-Caapa-Jlamiaca u ero npuMeHeHHEe K pacdeTy MarHUTHOTO TOJIS IPSIMOTO U
KpPYTrOBOT'O TOKOB.

3. Teopema I'aycca um Teopema O HHMPKYJISIUM BEKTOpa MarHuTHOW WHIyKnuu. llome
COJICHOMJIA U 110JI€ TOPOUA.

4. JlelicTBHe MarHMTHOIO MOJIS Ha JABMXKYIIMICS 3apsi, TIPOBOAHUK C TOKOM U PaMKy C
TOKOM.

5. MarnutHoe mose B BemlecTBE. MarHUTHbIE MOMEHTHl aTOMOB. HamarHW4eHHOCTb.
Teopema 0 HUPKYJISALMU U1 MarHUTHOTO TOJS B BemiecTBe. HanpsykeHHOCTh MarHUTHOTO TTOJIS.
MarsuTHas NpOHUIIAEMOCTb.

6. dua- um mapamartetuku. PeppomarHetuku. KpuBas HamarHMuuBaHHUA. MarHuTHBIN
rucrepesuc. Touka Kropu

7. 3aKkoH DJEKTPOMAarHUTHOM WHAYKIMH. CaMOWHAYKIUS, WHAYKTUBHOCTb. B3anMHas
MHAYKINS. DHEPTUs MarHUTHOTO TOJIS.

8. VYpaBHeHus MakcBeiia B MHTErpajibHOU (Qopme.

9. IlpomonbHBIE ¥ TIONEPYCHHBIE BOJHBI B YIPYrod cpene. XapaKTEPUCTUKU BOJIH.
VYpaBHeHue miockoil BoiHbL. ~BomHoBoe ypaBHenue. UHrepdepenums cBera. Pacuer
UHTEP(PEPEHIIMOHHOM KapTUHBI OT IBYX HCTOYHUKOB.

10. Wntepdepeniyst B TOHKUX IuleHKaX. [1o0ckl paBHOrO HAaKJIOHA U PaBHOM TOJILIMHBI.
Konpna HeroTona.

11. Mudpaxus Openens Ha KpyrioM OTBEPCTUH U Ha KPYTJIOM HEMIPO3PauyHOM JHCKE.

12. Mudpakmus Opayarodepa Ha IIEIH.

13. TudpaximonHas pemeTka 1 ee XapakTepUCTHKH.

14. Tlonsapuzamus cBera. 3akoH Mairoca. CteneHp nosisipu3anuu. 3aKkoH bprocrepa.

15. TemnnoBoe nznyyenne. OCHOBHBIE XapaKTEPUCTUKHU TEIJIOBOTO U3ITyUEHHUS.

16. 3akon Kupxroda. CriekTp 1 3aKOHBI H3ITy4eHHsT a0COIFOTHO YEPHOTO Tela.

17. KganToBas runote3a. @opmyna [Inanka. OnTuueckue mUpoMeTpsl

18. ®otonsl. Macca u ummyiiee (oToHa. J[aBneHue cBera.

19. Buemnuit poroadpdext. 3akonsl CtoneroBa. YpaBHeHHE DHHINTEHHA.

20. BonHoBwie cBoiicTBa 4yacTtuil. lumoreza ne bpoinsa. Ilnockas BomHa ge bpoitns.
OKCHepUMEHTAJIbHBIE MOATBEPAKACHNS BOJTHOBBIX CBOMCTB YacTHLI.
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21. CootHomieHus HeomnpeaeneHnocrei [ eizendepra.

22. BonHoBast pyHKIUS U €€ CTAaTHCTUYECKOE TOJKOBaHHE.

23. Ypasuenue lllpenunrepa. CoOcTBeHHbBIE 3HaUeHUs dSHEepTHH. COOCTBEHHBIC (DYHKITHH.

24. Yactuiia B OJHOMEPHON TOTEHIMaIbHON sme. KsanTtoBanue »Hepruw. [IpunHImm
cootBeTcTBUs bopa.

25. T'apmMoHUYECKU OCHMILIATOP.

26. IlpoxokneHue 4YacTHIBI 4Yepe3 OJHOMEPHBIH IMOTEHIHAIbHBIM Oapbep, TYHHEIbHbII
s dexr.

27. PentrrenoBckue ay4yu. CIUIONIHOW CHEKTP M XapaKTEPUCTHUECKOE H3IydyeHHUe. 3aKOH
Mo3znu.

28. CocTaB M XapakTepHUCTUKH aTOMHOTO siapa. Snepusle cuibl.Jledexkr macc. Dueprus
CBSI3H. YJelibHas >HEPIusi CBSI3U.

29. PanmnoakTUBHOCTH. 3aKOH PaJIMOAKTUBHOTO pacmaja.

30. Bujpbl u 3aKOHBI paIMOAKTUBHBIX MTPOIIECCOB.

31. Snepuble peakuuu. 3aKOHBI COXpaHEHHS B sSACpPHBIX peakiusax. lenenue saep. Cunres
anep.

JIBuKeHre MaTepualbHOM TOUKH 337aH0 ypaBHEeHUEM: X = A +Bt + Ctrme A=4mM,B=10
m/c, C = —0,5 m/c’. B Kakoil MOMEHT CKOpPOCTh TOYKM paBHa Hymwo? Haiitm koopauHaty u
YCKOPEHHE TOYKH B TOT MOMEHT.

[Ton neiictBuem moctosiHHOW cunbl F = 9,8 H Teno aBmkercs MpsSMOIUHEHHO TakK, 4TO
3aBHCHUMOCTH MIPOWJCHHOTO TEJIOM IyTH S OT BpeMeHHU 1 1aeTcsi ypaBHEHUEM:

X = A - Bt + Ct? . Haiitu Maccy Tena, ecyu nocrosiHas C = 1 m/c?,

ABToM0OmIE Maccoit 1020 Kr ocTaHaBIUBAETCs IPU TOPMOXKEHHUU 3a 5 ¢, IPOMIS IPH ITOM
paBHO3aMeIJeHHO paccTossHue 25 M. HaliTu HayanpHyI0 CKOPOCTh aBTOMOOWIS W CHIY
TOPMOKCHHS.

Pakera, Macca kKOTOpoOii B HauaJabHBI MOMEHT BpeMeHH M = 2 KT, 3alylleHa BepPTUKAIbHO
BBepX. OTHOCHTENNBbHASI CKOPOCTh BBIX0J1a MPOIYKTOB cropanus U = 150 m/c, pacxox roprouero Q =
0,2 kr/c. I[Ipenebperasi CONpOTUBIEHUEM BO3/1yXa, ONPEAEIUTh YCKOPEHUE a pakeTsl uepe3 t =3 ¢
nocjie Hayana ee ABM>KeHuUs. [losie CHIIbI TSKeCTH CUNTaTh OJJHOPOIHBIM.

Macca nudra ¢ maccaxxupamu paBHa 800 kr. HaiiTu, ¢ kakum yCKOpeHHEM M B KaKOM
HAIpPaBJICHUU JIBUXKETCS JTUQT, €CIM M3BECTHO, YTO HATSDKEHUE Tpoca MOJIEPKUBAIOLIETO JUQT,
pasHO 5880 H.

[lepByro TpeTh MyTH MOTOIMKIUCT Tpoexal co ckopocTeio Vi = 10 wm/c, BTOpyro co
ckopocThio Vo = 15 m/c u TpeTbio co ckopocThio V3 = 20 m/c. OmnpenenuTh CpeHIO CKOPOCTh
MOTOLMKIIUCTA Ha BCEM ITyTH.

[Ipy BepTUKAIBLHOM MOABEME Tpy3a Maccoil M = 2 kr Ha BeicoTy h = 1 M mocTosHHOM
cusoit F Obuta coBepiiena padora A = 78,5 JIx. C kakuM yCKOPEHHEM TIOJTHUMAIIH TPY3?

YeMy paBeH MOMEHT MHEPLUHU TOHKOT'O MPSIMOYTOJIBHOIO CTepxHs AnuHoi 0,5 M 1 Maccoi
0,2 KT OTHOCHTEIBHO OCH, TEPICHINKYISIPHON K €r0 JJIMHE W MPOXOIAIIEeH Yepe3 TOUKY CTEepIKHS,
KoTopas ynaieHa Ha 0,15 M oT 0JHOro U3 €ro KOHIOB.

Haiitn cpenHIor0 KBapaTHYHYIO CKOPOCTh MOJIEKYJ Kucimopoza npu 290 K.

Ha 6apa6an paanycom R = 0,5 M HamoTaH IHYp, K KOHIY KOTOPOTO NMpuBsi3aH rpy3 my = 10
kr. Haiitu MomeHT uHepuuun OapabaHa, €Clii U3BECTHO, UYTO TPY3 OMYCKAETCA C YCKOPEHUEM & =
2,04m/c%,

[lap nuamerpom 6 cM KaTuTcs 0€3 CKOJNBXEHMS M0 TOPU30HTAIBHOM IIIOCKOCTH, Aenas 4
00/c. Macca mapa 0,25 kr. HaliTi KHHETHYECKYIO DHEPTHUIO IIapa.

B 3akpsiToM cocyne BMeCTUMOCTbIO 20 J1 HAXOAUTCS BOAOPOA Maccoil 6 T u renuii Macco
12 r. Onpenenute : 1) naBnenue; 2) MosspHy0 Maccy Ta30BOi CMECH B COCY/IE, €CIIM TeMIlepaTypa
T=300 K.

Yemy paBHa Oyner Macca KOCMOHABTa, JBIJKYIIErocs B KOCMHMYECKOM Kopalie co
ckopoctbio 0,8 ¢? Macca nokosimierocst kKocMoHaBTa 90 Kr.
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Teno maccoii 2 Kr IBMKETCS CO CKOPOCThIO 3 M/C M HaroHsieT BTOPOE TEJIO0 Maccoil 3 Kr,
JBIDKYILEECs: co cKopocThio 1 m/c. HallTu ckopocTu Ten mocie CTOJIKHOBEHUS, e€clii  ynaap Obul
Heynpyruil. Tema IBHKyTCS 110 OAHOM IPsAMOM. Y 1ap IEHTPaIbHbIN.

[TpoOKOBBIN MIApUK (IIOTHOCTh P = 0,2I‘/CM3) auameTpoM 0= 6 MM BCIUIBIBaET B COCY/IE,
HATIONHEHHOM KaCTOPOBBIM MaciioM (p = 0,96r/cM’), ¢ TOCTOSIHHON ckopocThio V = 1,5 cwmic.
Onpenenuts st KACTOPOBOTO Maciia AMHAMUYECKYIO BA3KOCTD 7).

[Inomans CONMPUKOCHOBEHHWS CJIOEB Tekydehd xkuakoctd S =10 CMZ, koa(purmeHT
JIMHAMIYECKOMN BA3KOCTH xkuakoctd 77 = 107 Iac, a BOSHMKAIOIAS CHJIA TPEHHS MEXTy CIosMu F
=0,1 mH. Onpenenuts rpaiIu€HT CKOPOCTH.

B cocyne BMeECTUMOCTBIO 5 1 IpU HOPMAJIBHBIX YCJIOBUSAX HaXoAUTcs a30T. ONpenenauTs: a)
KOJIMYECTBO BEILECTBA; 0) Maccy a30Ta; B) KOHLIEHTPALIUIO €r0 MOJIEKYI N B COCY/E.

WneanbHblil Ta3 Haxogutes B cocyae npu 1;=20 °C. [Ipu HarpeBanuu raza 10 TeMIeparypsl
ty ero maBneHue BO3pociio B /Ba pa3a. Haiitu t).

Tema: dusnyeckme oCHOBbI MEXAaHUKU

1. C xako#l CKOPOCTBIO V BBUICTHT M3 MPY)KMHHOTO MUCTOJIETa IMIAPUK Macco M=25 r, eciu
npyKruHA cxata Ha 2 cM., )KeCTKOCTh npyxuHbl 190 H/m.

2. JIBmxeHHe MaTepHalbHOM TOYKH 3a7aHO ypaBHeHueM: X = A +Bt + Ctz, rre A=4m,B=10
m/c, C = —0,5 m/c’. B KaKoii MOMEHT CKOpOCTb TOYKHM paBHa Hyio? Haiitn koopauHaTy u
YCKOpPEHUE TOYKU B ITOT MOMEHT.

3. Tlom neiictBuem mocrostHHOW cwibl F = 9,8 H Teno nBmKETCS TPSIMOJIMHEHHO Tak, YTO
3aBHCHUMOCTH MPOIIEHHOr0 TE€JIOM IyTH S OT BpeMeHU t 1aeTcs ypaBHEHUEM:

X = A - Bt + Ct° . Haiitu mMaccy Tera, ecii mocrosinaas C = 1 m/c?,

4. AtoMoOwmiIb Maccoit 1020 kr ocTaHaBIMBAETCS IPH TOPMOXKEHUH 32 5 C, IPOUIS TIPH ITOM
paBHO3aMeMIIEHHO paccrostaue 25 M. HaiiTh HayanbHYIO CKOpOCTH aBTOMOOWIIS M CHITY
TOPMO>KEHUS.

5. Paxera, Macca KOTOpOll B HayaJIbHbIII MOMEHT BpeMeHU M = 2 Kr, 3amylieHa BEepTHUKAIbHO
BBepX. OTHOCUTENbHasi CKOPOCTh BbIXOJA MPOAYKTOB cropanuss U = 150 wm/c, pacxon
roproyero Q = 0,2 kr/c. [Ipenedperasi CONPOTUBICHUEM BO3TyXa, OMPECIIUTh YCKOPEHUE d
pakeTrbl uepe3 t = 3 c mocine Havana ee JBWKeHus. lloje cuiabl TSHKECTH CUUTATh
OJIHOPOJHBIM.

6. Macca mudra ¢ maccaxupamu paBHa 800 kr. Haiftu, ¢ kakuMm yCKOpEeHHEM U B KaKOM
HalpaBJIEHUU ABIKETCS JUQT, €CIM U3BECTHO, YTO HATSHKEHHE TPOCa MOAJEPKUBAIOIIETO
mudT, pasao 5880 H.

7. TlepByro TpeTh IyTH MOTOLMKIMUCT Mpoexanl co ckopocTeio Vi = 10 m/c, BTOpyro co
cKopocThio Vo = 15 M/c U TpeThio co ckopocThio V3 = 20 m/c. OnpenenuTs CpeaHIO0
CKOPOCTh MOTOLIMKJIMNCTA HA BCEM ITyTH.

8. Tlpu BepTHUKAILHOM IMOJbEME TPy3a Maccoil M = 2 Kr Ha BHICOTY h = 1 M moCTOSHHOMN
cunoit F Obuta coepiiena pabora A = 78,5 JIx. C kakuM yCKOPEHUEM MTOTHUMAIHN TPY3?

9. Yemy paBeH MOMEHT WHEPIIMU TOHKOTO MPSIMOYTOJIBHOTO CTepKHS JHHON 0,5 M 1 Maccoi
0,2 Kr OTHOCUTENIBHO OCH, NEPINEHIUKYJISPHON K €ro JUIMHE U MPOXOJAlIed depe3 TOUKY
CTepXkH4, KoTopas yaaieHa Ha 0,15 M oT 0JHOTO U3 €ro KOHIOB.

10. Hlap pagumycom R=12 cm u maccoit m=3 ke BpalaeTcsi BOKPYT OCH CUMMETPHUU COTJIACHO
ypaBHEHHUIO @ = A + Bt*+Ct (B=6,0 pa;l/cz, C=-1,0 pan/c”). Onpeaenutb MOMEHT CHJI 32
BpeMs 4 ¢ .

11. Ha 6apaban pagumycom R = 0,5 M HamoTaH MIHYp, K KOHITY KOTOPOTO MPUBs3aH rpy3 m; = 10
kr. HaliTu MoMeHT uHepuuu 6apabaHa, eciii H3BECTHO, YTO IPYy3 OIYCKaeTcs ¢ YCKOPEHHEM
&= 2,04m/c%,

12. Hlap nuamerpoM 6 cM KaTUTCA 0€3 CKOJIbKEHHUS MO0 TOPU3OHTAIBHOW IMJIOCKOCTH, Aenas 4
00/c. Macca mapa 0,25 kr. HaliTh KHHETHYECKYIO DHEPTHUIO IIapa.
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13. Yemy paBHa OymeT Macca KOCMOHABTa, ABHXKYIIETOCsS B KOCMHYECKOM Kopabie co
ckopoctbio 0,8 ¢? Macca nokosiiierocst KocMoHaBTa 90 Kr.

14. Temo Maccoit 2 Kr ABHKETCS CO CKOPOCTHIO 3 M/C W HAroHSET BTOPOE TEJIO Maccoil 3 Kr,
JBIDKYILEECS €O CKOpOCThIO 1 M/c. HallTH CKOPOCTH Tel Mociie CTOJIKHOBEHHS, €CITU  yap
ObUT HEeYnpyTHuid. Tena IBUXKYTCS 110 OJTHOW MIPSAMOM. Y 1ap IIeHTPaIbHBIN.

15. [IpoOkoBBIi mapUK (IUIOTHOCTh P = 0,2I‘/CM3) auameTpoM 0= 6 MM BCIUIBIBaET B COCYIIE,
HATIONTHEHHOM KaCTOPOBBIM MaciioM (o = 0,96r/cm), ¢ OCTOSHHOM CKOPOCTBIO V = 1,5 cm/c.
Onpenenuts Iisi KACTOPOBOTO Maciia AMHAMUYECKYIO BA3KOCTD 7).

16. [Imomaap CONPUKOCHOBEHUS CJIOEB TeKyded skuakoct S =10 CMZ, kodpurmeHT
JMHAMAYECKOH Bsi3kocTH skunkoctd 77 = 107° Tlac, a BOSHHKAIOI[As CHJIA TPCHUS MEXKIY
cinossmu F = 0,1 MmH. Onpenenuts rpaueHT CKOPOCTH.

Tema: OCHOBBI MOJIEKYJISIPHOM (PU3UKHM U TEPMOTUHAMUKH

1. B cocyne BMECTUMOCTBIO 5 J1 IpU HOPMAJIbHBIX YCIOBUSAX HaXoAuTcs a30T. ONpeneianTsb: a)
KOJIMYECTBO BEIECTBA; 0) MacCy a30Ta; B) KOHIEHTPAIMIO €r0 MOJIEKYJ N B COCY/IE.

2. Wneanbublit ra3 Haxonutcs B cocyne npu 1;=20 °C. [Ipu HarpeBaHuu raza g0 TemrepaTypbl
t, ero gaBiaeHue Bo3pocio B jBa pa3a. Haiitu to.

3. Ha xakoii BbICOTE JaBJICHHE BO3AyXa COCTaBiseT /5 % OT NaBlIeHUS HA ypOBHE MOps?
CuuTtaTh, YTO TEMIEpaTypa Bo3AyXa Be3ze oAnHakoBa U paBHa 15 °C.

4. Ornpenenuth JaBJIEHUE, OKa3bIBAEMOE ra30M Ha CTEHKHU COCYZa, €CIIU €ro IIOTHOCTh paBHA

p=0,050 krim’, a CpenHssl KBapaTHUUHAasi CKOPOCTb MOJIEKYJ ra3a COCTABIISIET <U’<8 >:430
Mm/c.

5. Ompenenuts HauOojiee BEPOSTHYIO CKOPOCTb MOJIEKYN ra3a, IUIOTHOCTb KOTOPOro IMpH
naBiennu p= 45 xIla cocrasmser p=0,30 kr/m® .

6. WneanbHblil ra3, coepmaromuii nukn Kapao, 65 % kosnndecTBa TEMIOTHI, IOJIY4E€HHOTO OT

HarpeBaTelisd, OTAAeT XOJIOAWIbHUKY. KolnyecTBO TEmIoThl, MOJyyaeMoe OT HarpeBaTes,

paBHo 7 xJIx. Onpenenuts: a) Tepmudeckuit KITJI nuxia; 6) paboTy, COBEpLICHHYIO MPU

MOJIHOM LIUKJIE.

Onpeaenuts yrciao N aToMOB B 3 KT a30Ta U Maccy OJHOTO €ro aToMa.

8. HaiiTm BHYTPEHHIOIO DHEPIUI0 BPANIATEIBHOTO [BWKCHUS K TOJHYIO BHYTPEHHIOKO
HHEPTHUIO JIBYXaTOMHOIO ra3a, HaXoJIIIerocs B cocysie 00beMOM 2J1 O AaBieHueM p=125
klIla.

9. Haiitu cpeaHor0 KBaApaTUYHYIO CKOPOCTh MOJIEKYJ Kuciopoaa mpu 290 K.

10. B 3akpbpITOM cocyze BMECTHMOCTBIO 20 JT HAXOAUTCS BOAOPOA Maccoil 6 T U reimii Maccon
12 1. Onpenenute : 1) naBnenue; 2) MolsgpHYI0 Maccy ra3oBod CMecH B COCye, €Cld
temneparypa T=300 K.

~

Tema: DJIeKTPUYECTBO U JIEKTPOMATHETH3M

1. C xakoit cwiioi F1 B3aMMOJCHCTBYIOT J1Ba OAMHAKOBBIX MAJICHBKUX IIapHKa B BaKyyMe,
€CIM OJUH ULIapUK HUMEET 3apsij 01=2,5-10°K, BTOPOI q2=-4-10°Kn. Paccrosinne MEXIY
mapukamu =35 mm. C kakoit cuioit F, OyayT B3anMoAeiicTBOBaTh ATH IMIAPUKH, €CITH UX TPUBECTU
B CONPUKOCHOBEHUE, a 3aTEM yJIaJIUTh Ha MIPEKHEE pacCcTOsTHUE?

2. JIBa Toueunbix 3apsana 1=1,5 uKn u =2 uKn maxogsaTcs apyr oT apyra Ha pacCTOSIHUU
r=45 mm. OnpenenuTs Hanps>KeHHOCTh E 1osist B TOUke, JIeKallel nocepeinHe MeKy 3aps1amMu.

3. Omnpenenure HANPSKEHHOCTh E
AIIEKTPOCTATUYCCKOTO TIOJIS B TOYKE A, PacCIIONOKEHHOU Q Q
BJIOJIb MPSAMOM, COCIUHSIIONIUIN 3apsi/Ibl Q1=1,5-1O'9 Kinu ! ! L
Qo= -2,5-10° K u maxonsmeiicss Ha paccTosHUU =6 cM o' """"" @‘ -
OT OTPHIATENIBHOTO  3apsja. PaccTosHHe  Mexay E %

sapsimamu 1=10 cm.
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4. Mertamnuueckuii map paaguycom =9 cm uecet 3apsag Q=7 uKn. Onpeaenuts moTeHInan
(p, DIEKTPOCTATUYECKOTO TOJis: 1) HA MOBEPXHOCTH IIapa; 2) Ha PacCTOSHUM a=3 CM OT €ro
MOBEPXHOCTH.

5. Ilo mpoBogHUKY C momepedHbiM cedyeHueM S=0,29 MM, MPOXOJUT TOK, IJIOTHOCTh
KOTOPOT0 j=6 A/MM’, OIIpeIeITh TOK H 3apsi/i, IPOLIE/IINE Yepes MPOBOIHKK 3a Bpemst t=0,008 c.

6. Yrinekucnplii Ta3 maccoi 8,6 kxr npu nasinenun 0,3 MIla 3anumaer oowvem 2,75 M,
Onpeznenure TeMIiepatypy rasa, eciu: 1) ra3 peainbHbld; 2) ra3 uaeanbHbiid. [lompaBku a u b
MPUMHTE paBHBIMU cOOTBETCTBEeHHO 0,361 H M /Mo’ 1 4,28 10”° M /moub.

7. Yrnekucnslit a3 maccoit 2,5 kr npu temmeparype 300 K B cocyne Bmectumoctsio 10 1.
OmnpenenuTe JaaBieHHE Ta3a, e€COM Ta3 peailbHbl. [lompaBku a W b mnpuMuTe paBHBIMH
cootBercTBeHHO 0,361 H m*/Moib? 1 4,28 10° M®/monb.

8. IIa comportusiiennst R1=30 OMm u R,=8 OM coenunensl nocienoBaTenbHO. TOK B IeNu
paBeH |=7 A. Onpenenutb MNaJeHUE HANPSDKEHUS HA KaXJIOM CONPOTHBIEHHHM M 00llee
HaANpPSDKEHUE 1IeTH.

9. Haiitu majaeHue HapsbKEHHS Ha IPOBOJIE, M3TOTOBICHHOTO U3 alloMHUHUs JnHoM 1=500
M u auametrpoM d=5 mm, eciu Tok B Hem | =3A. VienbHOe CONPOTHBICHHE ATFOMHHHUS
OMm - Mm*

p=0.029 M

10. Onpenenute paccTOSHUE MEXAY IJIACTUHAMU TUIOCKOTO KOHACHCATOPA, €CIIM MEXKIY
HUMH TIPHIOXKEHA pa3HOCTh noteHnuaio U=15 B, mpuyem miomanb kaxmod ruractuabl S=210
cM?, ee 3apsin =8 HK

11. B omnopoanoe marautHoe mojie ¢ B=0,4 Ta momemniena pamka riomanaso S =20 eM>.
Hopmane k miIockocTH paMKu COCTaBisi€T C HANpaBJI€HUEM MAarHUTHOrO MOJs yroid a=45°.
OnpenenuTs Bpalaromuii MOMEHT, ASHCTBYIOLIUI Ha paMKy, €ClIu 10 Hel TeueT Tok |1=5 A?

12. B 01HOPOIHOM MarHUTHOM II0JI€ HAXOJUTCS KBaJpaTHas pamka co cropoHoir a=0,3 m,
no koropoil Teder Tok |=4A. Hopmanb K MJIOCKOCTH paMKH COCTaBIsSE€T C HalpaBiICHUEM
MarHUTHOTO TOJs yron a=60°. Bpamaromuii MOMEHT, NEHCTBYIOIINN HA paMKy cocTaBisier M=2
MH-m. OnpenenuTs 3Ha4€HUE UHAYKIIMA MarHUTHOTO TIOJIS.

13. B o1HOpOAHOM MAarHUTHOM MoJjie ¢ uHAyKuue B=2 Tn HaxonuTcs npsiMoil IpOBOJAHUK
amuaor 1=90 cMm, mo kotopomy Teuer Tok |1=5 A. Ha mpoBomnuk neiictByer cuina F=0,2 H.
OnpenenuTts yros a Mexay HalpaBiIeHUSIMU TOKAa U BEKTOPOM MarHUTHOW MHAYKIIHU.

14. DnekTpoH IBMXKETCS B OJHOPOAHOM MAarHMTHOM Iojie ¢ MHAykuued B=2 Tn mno
OKpyXHOCTH. ONpeAenuTh YIIIOBYI0 CKOPOCTh BPAIIEHUsI 3JIEKTPOHA.

15. B ogHOpOoHOE MarHUTHOE Noje HanpshkeHHocThio H=30 kA/M moMmereHa KBajpaTHas
pamMka co ctopoHoir @=0,5 M. II1OCKOCTh paMKH COCTABJISIET C HAINPaBICHUEM MArHUTHOTO TIOJIS
yron a=30°. OnpenenuTh MarHUTHBIA MOTOK, MPOHU3BIBAIOIIUI paMKYy.

16. B onHOpO/IHOE MarHUTHOE MoJsie HanpsbkeHHOCThio H= 40 kA/M BieTaer 3apsikeHHas
qacTHIa co cKopocThio V=4-10° M/c IepIIeHIUKyIIPHO MArHHTHOMY TI0JTI0. B pesynbrare sacTiua
JIBIDKETCSI 10 OKPY)KHOCTH paauycoM R=7 cm. Haiitu ynenbHbIM 3apsin dacTHibl (OTHOLICHHE
3apsia K Macce).

17. Mpsimoit poBoj umnHoM 1=40 cMm ¢ TokoM 1=4 A, HaXOAUTCS B OJHOPOJIHOM MAarHUTHOM
none ¢ uHaykuuer B=0,2 Tn, pacrnojioxeH MEePHEeHIUKYISIPHO JTUHHUSAM MAarHUTHOW HHIYKIUH.
Onpenenuts paboTy CUII OIS, IO JHCTBUEM KOTOPBIX MTPOBOIHUK NMEPEMECTHIICS Ha SCM.

18. UnnyktuBHOCT KaTymiku (6e3 cepaeunuka) paBHa L=0,5 mI'H. [1pu xakoit cuse Toka |
sHeprus MarHuTHoro noss pasHa W=600 mx/x?

19. Yepes nonepeyHoe cedeHUe MPOBOIHUKA 2.5 MM 3a Bpems 0.04 ¢ npomen 3apsan 20-10°
3Ku1. OnpeenuTh MIOTHOCTh TOKA B IPOBOJIHHKE.

20. HaliTi CKOpOCTB 3JIEKTPOHA, MPOIIEANIEr0 Pa3HOCTh MOTEHIMAJIOB, paBHYyIO 15 B.

Tema: Kosnedanus n BoHsl. Onruka.

1. Hanncatrh ypaBHEHHE TapMOHUYECKOTO KOJE€OAHHS TOYKU MO 3aKOHY KOCHHYCA, €CIIU €ro
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amruTyna A=15 cMm, MakCUMaJIbHasi CKOPOCTh KOJIEOIIOIICHCS TOUYKH Vmax = 30 cm/c, HadambHas
daza @, = 10°. HaiiTn MakcumalibHOE YCKOpEHUE KOJIeOaH!s TOUKH.

2. AMITTUTY]a TAPMOHUYECKHUX KOJICOaHW MaTepUAIbHON TOYKH 1O 3aKOHY KOCHHYCa
A=2 cm, nonHas sHeprus konebanuid W = 0,3 mx/[x. [Ipy kakoM cMemeHHH X OT IOJIOKEHUS
paBHOBECHsI Ha KOJIEOIIONIYIOCS TOUKY neicTByeT cuia F = 22,5 mxH ?

3. MareMaTHUeCKUil MasTHUK COBEpIIAeT 2 TOJHBIX KoyiebaHuid 3a 2 c. Omnpenenuthb
nepuo1 kojebanuii. Bo ckobKO pa3 ¥ Kak HaJ0 U3MEHUTH [UIMHY MasTHUKA |, 4T0OBI 4acToTa ero
KoJieOaHuil yBennuuiach B 2 pa3? YCKOpeHHe CBOOOHOTO MmaieHus paBHO 9,81 M/c?

4. MenHbIi IapuK MOABEIIEH K MPYKUHE U COBEPIIACT BePTHKAIbHBIC KoneOaHus. Bo
CKOJIBKO Pa3 U3MEHUTCS TIEPUOJI KOJICOaHUH, €CITU K MPY)KUHE MOJIBECUTh BMECTO MEHOTO IIapHKa
[IApUK TAKOTO e paanyca u3 amomunaus? [Inoraocts Mmean 8900 kr/m>, amomuans — 2700 kr/nc.

5 Touka wmaccoit 10 T coBepmaeT TapMOHHMYECKHE KOJI€OaHHS TIO 3aKOHY

x= O;Lcos(4nt + %) _ y .
, M. OnpenenuTh MakCHUMaJlbHbIC 3HAuYCHMs: 1) BO3BpaIlalOIed CHIIBL; 2)
KUHETUYECKON SHEPTHH.

6. Touka maccoit 10 r coBepiraeT rapMOHHUYECKHE KOJICOaHUs, aMIUTUTY/Ia KOJICOaHHMA
0,1 m, xpyrosas gacrora 12,5 pan/c. Onpenenurs MaKCUMaJIbHOE 3HAYCHUS BO3BPALIAIONICH CHJIBI.

7. CrnimpanbHas pykuHa 007asaeT xKecTkocThio 25, H/m. Onpenenuts, Teno Kakoi
Macchl JOJHKHO OBITh MOJBEIICHO K MPY>KUHE, YTOObI 32 | MUH coBepIIanoch 25 KoneOaHmil.

8. Ecnu yBenmuuTh Maccy rpysa, IOABEIIEHHOTO K crupaibHoi npyxuae Ha 600 1, To
neproj KojeGaHui rpy3a Bo3pacteT B 2 pa3a. Onpenenurs Maccy NMepBOHAYaIbHO MOIBEIICHHOTO
rpysa.

9. KonebaTenbHblii KOHTYp COCTOMT U3 KaTymIKd WHAYKTHBHOCTRIO | I'H m
KOH/IeHcaTopa eMKOcThio 39,5 Mx®. 3apsin konaencaropa 3 MKt IIpenedperas conpoTuBieHnemM
KOHTYpa, 3alucaTh ypaBHEHHs KoJieOaHui: 1. CHIIBI TOKA B LIE€TH; 2. HANPSDKEHUS B KOHIEHCATOPE.

10. Cuna Toka B Koje0aTelnbHOM KOHTYpPE, COJEp)KallleM KaTyLIKY HWHAYKTHBHOCTBIO

0,1 T'H 1 KOHAEHCATOp, CO BPEMEHEM HU3MEHSIETCS COTJIACHO YPABHEHHIO I =-01- Sm(ZOOTE ' t),
A. Onpenenuts: 1. mepuon kojebaHuil; 2. eMKOCTh KOHAECHCATOpa; 3. MakCHMalbHOE 3HAYCHHE
HaIpsDKEHUsT Ha OOKJIaJKaxX KOHJEHcaTtopa; 4. MaKCUMaJIbHYIO JHEPTrUI0 MarHUTHOTO TOJIS; 5.
MaKCUMaJIbHYIO SHEPTHUIO 3JIEKTPUUYECKOTO MOJIS.

11. Cx1apIBatOTCSl IBa TAPMOHMYECKUX KOJEOAHHsSI OJHOTO HAIpaBlEHUs, UMEIOIINE
OJIMHAKOBbIE aMILTUTYbl U OJMHAKOBBIE HaualbHbIe (a3wl ¢ nepuogamu 2 u 2,05 c. Onpenenuthb
MEePHOJT PE3YJIbTHPYIOLIETO KoJIeOaHus U IEPHO]T OMEHUSI.

12. CKOJIBKO BUTKOB MMEET KaTyllka, MHAYKTUBHOCTbIO 1 MI'H, eciu mpu Toke 1 A
MarHUTHBIN IMOTOK CKBO3b KaTYIIKY paBeH 2 MKBG?
13. Kontyp emkocteio 25 MK® 3apsaunu no HanpsbkeHus 80 MB m 3aMkHynu Ha

KaTylky HHIyKTHBHOCTBIO 0,5 MIH. IlpeneOperas compoTuBiieHHEM KOHTYypa, OINpPEAEIUTh
aMIUTUTYHOE 3HAaYEHHE CHJIbI TOKa B KOJIeOaTeIbHOM KOHTYpE.

14. AmrumaTyna cwiel Toka B KoHType 104 MA, a ammuryna HampsokeHus 280 B.
Haiitu cuiy Toka M HamnpsHKEHUE B MOMEHT, KOI'Zla SHEPrusi MarHUTHOIO MOJS KAaTyIIKH paBHA
DHEPIUH IEKTPUUECKOTO MO KOHIEHCATOPa.

15. Onpenenutb pa3zHocTh (a3 KonebaHWW IBYX TOUeK (B pajauaHax U Tpajrycax),
JIeKAIIUX Ha JIyde M OTCTOSIINX APYT OT ApyTa Ha paccTtosHuu 1 M, ecnm muymHa BostHbI 0,5 M.
16. JIBe TOUKM JIexKaT Ha Jlyye U HaXOAATCS OT UCTOYHHMKA KOJIEOAHUH Ha PACCTOSHUAX

4 M u 7 m. Ilepron konebanmii 20 MC W CKOPOCTh pacmpocTpaHeHus BOiaHBI paBHa 300 wm/c.
Onpenenuts pasHOCTh (a3 KoreOaHH ITUX TOUEK.

17. Haiitu ckopocts UV pacrnpocTpaHeHusl MPOJOJBHBIX yHOPYIHX KOJe€OaHHU B
ATIOMUHUH, MEJI U CBUHIIC.

18. Ornpenennuts CKOPOCTh 3ByKa B yrapHoMm rase npu temmeparype 350 K. IIpunsrs,
YTO MOKa3aTellb anabaThl HE 3aBHCUT OT TEMIIEPATyphl M paBeH ero 3HaueHuto npu 293 K.

19. C nepBoro kopadJisi Ha BTOPOM MOCHIJIAETCSI OJJHOBPEMEHHO JBA 3BYKOBBIX CHUTHAJIA
1o BO31yxy M B Boje. OnuH curHan ObUl MPUHAT Hocie Apyroro yepes 2 c. IlpuHATh ckopocTh
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v; =340 v, =1480

3ByKa B BO3JIyX€ M/C, a B BOJIE M/c. OnIpeeuTh pacCTOSTHUE MEXITY KOPaOIsIMHu.

Tema: Atomuas ¢pusuka. KBanroBasi Teopus

1. YaenbHOE COMpOTHBIIEHUE COOCTBEHHOrO repmaHus paBHO p=0,6 OM'M mpu Temmeparype
T=305 K. IlonBUKHOCTH 3JIEKTPOHOB U JBIPOK B TepMaHUM paBHbl cooTBeTCTBEHHO 0.39 u 0.19
MZ/(B'C). Omnpenenure COOCTBEHHYIO KOHIICHTPAITUIO 3JIEKTPOHOB (N) M IBIPOK (P).

2. OmpenienuTe SHEPrHIO CBSA3M siipa aToma renus oHe®. Macca HeHTpaibHOrO aTomMa renus
paBHa 6,6467-10%" kr.

3. Oneprus Pepmu ans kpuctauia HaTpus paBHa 3,1 »B. KakoBa BepoATHOCTh HalTH B
HaTpUHM JEKTPOH ¢ 3Hepruert E=3,19 sB npu temneparype T=275 K.

4. Onpenenure OTHOLIEHUE HEOIPEIEICHHOCTEN CKOPOCTU 3JIEKTPOHA, €CIU €ro KOOpAuHaTa
YCTAaHOBJIECHA ¢ TOYHOCTBIO 10 10° M M mbumHKE Maccoii m=0,8-10"%kr., eciu ee KoopauHata
YCTaHOBJICHA C TAKOH K€ TOUHOCTBIO.

5. Kunernueckass sHeprusi snexktpoHa pasHa E,=1,5 k3B. Omnpexnenute UIMHY BOJHBI 1€
bpoitns.

6. Haiitu aktuBHOCTH A Maccel | kr paausi. Ecim mepuon momypacmana cocrasiser 1600 ner.

7. HeB030yX/IEHHBII aTOM Telvs MOTJIOMIAeT KBAaHT M3JIy4eHHUs ¢ JIMHOW BoiHbI 99,8 HM.
Boruncnute, monb3ysck Teopueil bopa, paauyc I 31eKTpOHHOM OpOUTHI BO30YKJIEHHOTO aToMa
BOJIOpOJA.

8. DnmexkTpoH B arome BojaOpona Iepemen ¢ 4 SHEePreTHYecKoro ypoBHS Ha 1 ypoBeEHb.
OnpenenuTb SHEPTUI0 UCIYIIEHHOTO MPH 3TOM (POTOHA.

9. OmpenennuTh MakCHUMAaJIbHYIO CKOPOCTh VUmax (POTORNIEKTPOHOB, BBUICTAIOIIMX M3 METaylia
MOJ1 ICHCTBUEM Y-U3ITyueHUs ¢ JUIMHOM BoiHBI A = 0,3 HM, eciu paboTa BbIXOAa SJIEKTPOHOB Agyx =
2,33B.

10. UYro Oosiblie — cpegHee BpeMsl JKU3HM T PaJHMOAKTUBHOIO sJpa WIA IEPUOJ]
nonypacnazaa T? Bo ckonbko pas?

Kputepuu o1ieHKH 0TBETOB Ha YK3aMeHe
Taoauma 5
Kputepuu onenku

MakcumansHoe | Konn-
HanmenoBanue
HoKazaTeNs Kpurepun onenkun KOJIMYECTBO 4E€CTBO
0asIoB 0asIoB
I. KAYUECTBO OTBETA
1 CooTBETCTBHE OTBETOB, | - CHUCTEMaTHU3UpOBaHHble, Taybokue u| 10
MIOCTaBJIEHHBIM TIOJIHBIE 3HAHMSI IO BCEM paszesiaM y4eOHOi
BOIIpOCaM IIPOrpaMMBbl
- MIOJIHOE U TNIyOOKOE YCBOEHHE OCHOBHOM U
JIOTIOTHUTEIBHON JUTEPATYPBHI,
PEKOMEH/I0BaHHOW pabodeil mporpamMmoi
JUCIUIUINHBI
-yMEHUE OpHEHTHUPOBAThCS B  TEOPUSX,
KOHLEMNIUAX U HANPABJICHUSX 10 U3y4aeMOn
JUCIUIINHE
2. I'paMOTHOCTH | - BIaJieHHE TEPMHUHOJIOTHEN U MOHSITUHWHBIM | 5
U3JI0KEHUS anmapaTroMm rnpooJieMsl;
- Hay4HBII CTUJIb U3JI0KEHHUSI.
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3. CaMOCTOSITEIBHOCTD | - CTENEHb 3HAKOMCTBA aBTOpa pPabOTHI C| 5
BBIIIOJTHEHUSI ~ palOTHI, | aKTyaJbHBIM  COCTOSIHHEM  H3y4aeMOi
riryouHa poOpabOTKH | MPOOJIEMATHKH;

Mmarepuana, - JIONOJTHUTEIIbHBIC 3HaHUS,
UCTIOJIb30BaHNE WCIOJIB30BAHHBIC TPH HANHCAHUU PalOTHI,
PEKOMEHIOBAaHHOM ¥ | KOTOpBIE TIOIY4ESHBI IIOMUMO TPEUIOKECHHON
CIPAaBOYHOMU JIUTEPATYPHI | 00pa30BaTEILHON IPOTPAMMBI;

OO1mast o1leHKa 32 BBIIIOJIHEHUE 20

OTBETbI HA TOITOJIHUTEJIBHBIE BOITPOCHI 110 COAEPKAHNIO PABOTDI

Bormpoc 1 5
Bompoc 2 5
OO0m1as oIeHKa 32 OTBETHI HA BOMPOCHI 10
Htoro 30

Jlns nepeBoaa 6a/10B KpUTEPUATbHO-IIIKAIMPOBAHHON TaOJIULIBI B OLEHKY IPUMEHSIETCS
yYHUBEpCajbHas IlKaja OLIEHKU oOpa3oBaTelbHbIX JNocTuxeHuid. Ecnu ctyaent nabupaer 18-30
0aJuUIOB U BBINIE - OIICHKA «3aYTEHO», 26 -21 0aiIoB u BBHIIIE - OLIEHKA «XOpomo», 18-21 GamsoB u

BBIIIC - OCHKA «YAOBJICTBOPUTCIILHO», MCHEC 18 - OLICHKA «HEC 3a4TCHO».

Cocrasurenb: K.¢.-M.H., noueHt [Imakcuukuii A. b.

3aB. kadenapoii: K..-M.H., qorieHT YepHsiera C. H.
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JIuer akryanauzauum GoHIa OLEHOYHbIX CPeICTB
«Pusnkay

mudp no yueGHOMY IUIaHy, HAUMEHOBaHHUE

JUTSl IOJITOTOBKY OaKallaBpoOB

Hanpagsnenue: (mudp — Hazpanue) 09.03.02 UudopmarimoHHbIE CUCTEMBI U
TEXHOJIOTUH

[Tpoduns: UHboOpMaImoHHBIE CHCTEMBI Ha TPAHCTIOPTE

®opma oOyueHus: 3a04Hass

I'ox Hauana moaroroBku: 2023

Kype 2

Cemectp 3

a) B (POHJI OLICHOYHBIX CpeACTB He BHocATca n3MeHeHus. POC akTyanu3upoBaH Ha
2024 /2025 r. yueOHblii ro.

0) B (DOHJT OLICHOYHBIX CPEICTB BHOCATCS CIEAYIOLIUE U3MEHEHUS:

1)
2)
3)

Pazpabotuuk (u): K..-M.H ., goueHT [ Inakcunkumii A. b.

(®UO, ydyeHas creneHb, y4eHOE 3BaHHE)

@DOH]T OLIECHOYHBIX CPEACTB MEPECMOTPEH U OJJOOPEH Ha 3aceaHuu Kadeapsl
MaTeMAaTHKHU, HHGHOPMAIIMOHHBIX CHUCTEM U TEXHOJOTHUH MPOTOKO Ne 12 oT «28»
nroHs 2024 r.

3apenyrommii kadenpoit: Yepusiea C. H., k. &.-M. H., morent / Llr 4

(®UO, yueHas crereHb, ydeHOE 3BaHHE) (moxmuce)
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