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1. llepeyenb KoMNeTeHUMI W 3Tanbl UX (POPMHUPOBAHUS B MpoLecce OCBOCHUS

AUCIUIIJINHBI

Paboueit nporpammoit qucuuminHbl PU3MKa TPEAYCMOTPEHO (GOPMHUPOBAHUE
CIEIYIOIINX KOMIIETCHIIUH.

Tabnuua 1

HCpC‘ICHB KOMHeTeHHI/Iﬁ U OTallbl HX (1)OpMI/IpOBaHI/IH B IIPpoHIeCCC OCBOCHUA

JUCIHUITITMHBI

Kona n HaumeHnoBanue

Ko nnaukaropa

OCTHIKEHUS [TnanupyemMbie pe3ysbTaThl 00YYCHUS 10 TUCIUIUINHE
KOMIIETEHITUN A 4 pesy yi et
KOMIIETEHITUN
OIIK-1: OIIK-1.1 3HaTh: OCHOBEI MaTeMaTHKH, bu3uKwy,
Crioco6eH mpUMeHSITh BBIYUCITUTEIHPHON TEXHUKHA U POTPAMMUPOBAHUS
€CTECTBEHHOHAYYHBIC OIlK-1.2 YMerhb. pemath CTaHZapTHBIE NPO(ECCHOHAIBHBIE
H OOILICHHKCHEPHBIC 3a4a4d  C TPUMEHEHHEM ECTECTBEHHOHAYYHBIX U
3HAHHUA, MCTObI 0OIIENHKEHEPHBIX 3HAHUH, METOJ0B MAaTEMaTHYECKOTO
MaTeéMaTn4eCKoro aHanvs3a u MOACIMPOBaHMS.
aHajmsa u OIIK-1.3 HNmernb HABBLIKH: TeopeTryeckoro u
MOJZIC/THPOBAHHA, 3KCIIEPUMEHTAIBHOTO UCCIENOBaHus  OOBEKTOB
TCOPETHHCCKOTO 1 po(eCCHOHATIBHOM JAEATENBHOCTH
AKCIIEPUMEHTAILHOTO
HCCTICIOBaHUS B
npohecCuOHATBHOU
NESITEHHOCTH.
OIlK-8.1 3HATD: METOJOJIOTUIO W  OCHOBHEIE  METOIBI
OIIK-8: MaTeMaTHYEeCKOTO MOJICTUPOBAHUS, KIaCCU(DUKAIIUIO U
' YCJIOBUSI TIPUMEHEHHsI MOJIeTIEH, OCHOBHBIE METOIbI U
Crioco0eH IpUMEHSATh
CpelIcTBa MPOCKTUPOBAHUS  WH(POPMAIMOHHBIX U
MaTeMaTHYEeCKHE
ABTOMATHU3UPOBAHHBIX CHUCTEM, HWHCTPYMEHTAJIbHbBIC
MO/IEJTH, METOIBI U
CDONCTE CpelIcTBa  MOJCIUPOBAaHUS U MPOCKTUPOBAHUS
pel WH(POPMAIMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM.
MIPOEKTUPOBAHUS :
OIIK-8.2 YMeTb.: MNpUMEHSATh Ha MPaKTUKE MaTeMaTH4YeCKHe
MH(OPMaLMOHHBIX U
MOJIEIM, METOABl W CPEIACTBA TPOCKTUPOBAHHUS U
aBTOMAaTHU3UPOBAHHBIX
ABTOMATH3AIlMU CUCTEM Ha MIPAKTHUKE.
CHUCTEM. :
OIIK-8.3 HNmerh HaBBIKM. MOJEIMPOBAHUS U MPOECKTHUPOBAHUS
MH()OPMAITMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM.
2. Ilacnopt ¢oHIa OIEHOYHBIX CPEeACTB /Jsi TNPOBeJdeHHs] TeKylleidl u
l'lpOMe)KyTO‘IHOﬁ aTrecralnmu OﬁyanOHII/IXCﬂ
Tabauma 2
OHeHOqHBIe CpCACTBA IJId IPOBCACHUA TCKYH.ICﬁ nu HpOMe}KYTO‘IHOf/Jl arrecraliun
oOy4Jaromuxcs
HaumenoBanue HaumenoBanue
dopmupyemast
Ne i/t paszena (TeMel) OI[EHOYHOTO
KOMI ETCHIIUSA
JUCUUIIJIMHBI CpencrTaa
1 Du3nUECKue OCHOBBI MEXaHUKU OIllK-1 Onpoc, 1abopamopHule 3aHsamus,
Koumpoavhsle 3a0anus, PI'P,
npakmudeckue 3a0aHu;z, sayem
2 MonekynspHas ¢duznka u OIlIK-1 Onpoc, rabopamopHule 3aHAMUSL,
KOHMPOJIbHble 3a0aHu;z,




TepMOJIMHAMUKA npaxmuueckue 3aoanus, PI'P,
3ayem
3 MexaHn4ecKre KOJIeOaHHs M BOJTHBI. OIllK-1 Onpoc, KOHMPOAbHLIE 3A0AHUS,
npakmuyeckue 3adanusi, PIP,
IK3AMEH
4 DIEeKTPOMATHETH3M OIllK-1 Onpoc, KOHMPOAbHLIE 3A0AHUS,
npakmuyeckue 3adanusi, PIP,
K3AMEH
5 BonHoBas onTuka M KBaHTOBAsI ONITHKA OIllK-1 Onpoc, nabopamopHvle 3aHsAmMus,
KOHMPOTbHblE 3a0aHusl,
npaKmuyecKue 3a0anust, IK3aMeH
6 OneMenTsl ¢usnku atoma u artomHoro | OIIK-1, OIIK-8 | Onpoc, rommponvhbie 3a0arnusi,
anpa npakmuyecKue 3a0anust, IK3aMeH

Taomuna 3

KpI/ITepI/II/I OLCHHUBAHUS PC3YyJIbTAaTa O6y‘ICHI/IH 110 ANCIHUIINIIMHEC MU ITIKaJIa OICHUBaAHUA
110 AU CIUITIIMHC

Pe3ysbraT 00y4eHust Kpurepun orieHuBaHus pe3y/abTaTa 00ydeHus 10 JUCIUIUIHHE U [IKajIa Ipouenypa
10 TUCIUTUTHHE OLIEHUBAHMS 110 TUCITUTLIMHE OLICHUBAHMS
2 3 | 4 | 5
He 3aureno 3auTeHo
Omcymcemeue unu Henonnvie Cohopmuposannust | Cpopmuposannul | Tecm
(paemenmapmvie npedcmasnieHust e, HO e Konmponvnasn
npeocmasnetus oo 00 ocHosax cooepocawue | cucmemamuiecKku paboma
OIlK-1.1 ocHO6ax CMPYKIMYPHO20, omoebHble e sauem,
3namy:  0CHOGbI CmMpyKmypHozo, 06vexmno- npobenvl npedcmagnenus | M
mamemamuKxu, 00vexmHuo- OPUEHMUPOBAHH | NPEOCMABIeHUs. 06 ocHoeax
Gusuxu, OpUEHMUPOBAHHO20 020 u 06 ocHoeax CMPYKMYpHO2O,
BLIYUCTUMENLHOU U KOMNOHEHMHO20 | KOMHOHEHMHO20 | CMPYKMYPHO2O, 06beKmHo-
MexXHUKU u | npoepammuposanus. | npoepammuposa 06beKmHo- OpUEHMUPOBAHHO
npozpamMmuposanu HUst. OpUEHMUPOBAHH eou
P 020 u KOMNOHEHMHO20
KOMNOHEHMHO20 | NPO2PAMMUPOBAH
NPOSPAMMUPOBA us.
HUsl.
Omcymcmeue ymenuil B yenom B yenom Coopmuposannvr | Tecm
unu yoogremeopumern | yO08iemeopumer € YMeHuUsl Konmponvnasn
(paemenmapmvie bHbIE, HO He bHbBIE, HO peuwiamy padoma,
OIIK-1.2Ymemp: yMenus pewams cucmemamusupo |  cooepacauyue cmanoapmusie | >4
pewams cmanoapmmvle BaHHblE YMEHUs omaoenvHble npogeccuonanen | M
cmanoapmmuble npogheccuonanvhvie pewams npobenvl ymeHusl ble 3a0auu
npogeccuonanvhpl | 340au paspabomxu | cmanoapmubvle peuwiams paspabomxu
e sadauu ¢ NPOSPAMMHO20 npogheccuonanvh | cmanoapmuuie NPOSPAMMHO2O
npumenenuenm obecneyenus ¢ ble 3a0auu npogheccuonanvr |  obecneyenus ¢
npuMeHeHuem paspabomxu ble 3a0auu npuMeHeHuem
ecmecmeeHHoHayy
OOUWEUHIICEHEPHBIX |  NPOSPAMMHO2O paspabomku | oOweundiceHepbl
Hblx Y\ suamuti u memodos | obecnevenus ¢ | npoepammmozo X 3HaHUU U
06u4€uf19/ceuepublx CUCMEMHO20 aHAU3A | NpUMeHeHUeM obecneuenus c Memooos
SHaHUU, Memooos | y MOOEUPOBAHUsL. | 0OWEUHIICEHEPH npumeHeHuem CUCMEMHO20
Mmamemamuyeckoz bIX 3HAHULL U 00w euHIICeHepH ananuza u
o ananuza u Memooos bIX 3HAHULL U MOOeUPosanus.
MOO@JZMpOGaHM}Z CUCMEMHO20 Memooos
ananuza u CUCTEMHO20
MOOeUPOBanus. ananuza u
MOOETUPOBAHUSL.
OITK-1.3Hmems Omcymcmeue B yenom B yenom Coopmuposannvr | Tecm
. 61A0eHUs UNU yoosiemeopumei | Y008iemeopumel e 61a0eHust Konmponvnasn
HagGovIKu. @pacmenmaphuie bHbIE, HO He bHbIE, HO Hasvikamu paboma
Teopemuieckozo u 61A0CHUSI HABLIKAMU | CUCMEeMamu3upo | codepoicawjue | meopemuyecKozo PI'P, sauem,




OKCHEPUMEHMALbH | Meopemuieckoao u 6aHHble omaoenvHble u oK3aMmeH
020 UCCIeO08aHUs | IKCnepumMeHmanbHoz 61a0eHUs. npobenvi IKCHEPUMEHMATb
0b6bexmoa 0 UCCIED08aHUSL HaBbIKaAMU 61a0eHUs HO20
npogeccuonanbho 00beKmos _ | meopemuuecko2 HabIKaMU uccnedosanusl
. npogheccuoHanbHol ou meopemuiecKkoe 00veKmos
il OessmenbHOCMU
OdesimenbHoCmU. IKCHEPUMEHMATb ou npogheccuonabh
HO20 IKCHEPUMEHMATb o
uccnedosaHusl HO20 OdesimenbHoCmU.
00vbexmos uccnedosanusl
npogeccuonanvh 00vbexmos
o npogheccuonaibh
OdesimenvbHocmu. ou
desimenbHocmu.
Omcymcemesue unu Henonnvie Cohopmuposannust | Chopmuposannul | Tecm
(paemenmapmvie npedcmasnieHust e, HO e Konmponvnasn
npeocmasnenus o npedcmasieHus cooepocawue | cucmemamuiecKku padoma
OIIK-813nams: Mmemodono2uu u 0 Memoodono2uu omoenvible e fai;ls/r;éu
Memodonosuio | CCHO8HbIX Memooax U OCHOBHBIX npobenvi npeocmasnenus
OCHOGHBIC Mamemamuyecko2o Memooax npeocmasnenus | npeocmasnenus o
MOOeUposanus, | Mamemamuyecko 06 Memooono2uu u
Memoosl Kaaccugpurayuu u 20 npeocmaesnenus OCHOBHBIX
Mamemamutieckoe VCA0BUSIX MOOenuposanus, | 0 Memooonocuu Memooax
0 MOOenuposanus, npUMeHeHUs. Kraccugurayuu U OCHOBHbBIX MamemamuiecKko
Kﬂaccugbukal{uio U | mooeneu, 0CHOBHbIX U YCIOBUSX Memooax 20
YCno6Us Memooax u NpUMEHEHUs. | MAmMeMamu4ecko | MoOeruposanus,
npUMEHEHUS. cpedcmeax Mooenell, 20 Kraccugurayuu u
Mmooenell, NPOeKmMupo8aHUs OCHOBHBIX MoOenuposanus, VCA0BUSIX
OCHOBHbBIE UHpoOpMayuoHnbIX U Memooax u Kaaccugurayuu npumenenus
MemoobL u | asmomamusuposann cpedcmeax U YCOBUSIX MoOerell,
bIX cucmem, NPOEKMUpOBaHUs|  NpUMEHEHUs. OCHOBHBIX
cpeocmea .
UHCIPYMEHMATbHBIX | UHDOPMAYUOHHBL MoOerell, Memooax u
NpOEKMUpOEanis cpedcmea Xu OCHOBHBIX cpedcmaax
UHOPMAYUOHHDIX MOOEUPOBAHUSL U | AGMOMAMUSUPOS Memooax u NPOEeKMUpoBaHUs
u NPOEeKmMupo8aHUs AHHBIX cucmem, cpedcmeax uHpopmayuonHul
asmomamusupoea UHPOPMAYUOHHBIX U | UHCIMPYMEHMATb | NPOEKMUPOBAHUS xu
HHBIX cucmem, | asmomMamu3uposann | Hwlx cpedcmsed | UHGOPMAYUOHHDL | AGMOMAMUIUPOS
UHCMPYMEHMATILH bIX cucmem Modenuposanus Xu AHHBIX cucmem,
ble cpedcmea u ABMOMAMU3UPO8 | UHCMPYMEHMATL
MOOenuposanus u NPOEKMUPOBAHUsL | AHHBIX CUCTEM, HbIX cpedcmea
npoekmuposans UHPOPMAYUOHHDL | UHCIPYMEHMATb | MOOEIUPOBAHUS U
Xu HbIX CpedCcmea | npoeKmupos8anus
UHDOPMAYUOHHBIX
ABMOMAMUZUPOB | MOOETUPOBAHUS | UHDOPMAYUOHHBL
u AHHBIX cucmem u Xu
asmomamusupoed NPOEKMUPOBAHUSL | ABMOMATNUSUPOS
HHbIX cucmem UHGOPMAYUOHHDL|  GHHBIX CUCTEM
Xu
aABMoOMAmMu3Upo8
AHHBIX cucmem
Omcymcmeue ymenuil B yenom B yenom Coopmuposannvr | Tecm
unu yoosiemeopumei | Y008iemeopumel e YMeHus Konmponvnasn
. (paemenmapmvie bHbIE, HO He bHbBIE, HO npuUMeHsIms Ha padoma,
OIIK-8.2Ymemo. 3adem
VMEHUsl NPUMeHsms | cucmemamuszupo | cooepocaujue npaxmuke '
npumensinte ha Ha npakxmuxe BaHHblE YMEHUs omaoenvHble mamemamuuecku | M
npaxkmuke Mamemamuyeckue NPpUMEHAMb HA | npobeivl yMeHUs e mooenu,
mamemamudecKue | yodenu, memoost u npakmuxe npumMeHsImy Ha Memoobl U
Mooenu, Memoovl cpedcmea Mamemamuiecku npaxkmuke cpedcmea
u cpeocmea | npoeKmuposanus u e mooenu, Mamemamu4ecku | RpoeKmupo8anus
npoexmupoeanus asmomamusayuu Memoowl u e Man‘Jlu, u
U aemomamuzayuu cucmem Ha cpedcmea Memoobl u asmomamuzayuu
cucment na npaxkmuke. NPOEeKMUpoBaHUs cpedcmea cucmem Ha
u NPOEeKMUpo8aHUs npakmuke.
npakmuxe.
asmomamuzayuu u
cucmem Ha asmomamuzayuu
Npaxkmuke cucmem Ha




npakmuke

OIIK-8.3 Hmemo
HAGbIKU.
MOOCTUPOBAHUA U
NPOEeKMuUpoBanus
UHDOPMAYUOHHBIX
u
QA8MOMAMU3UPOBA
HHbIX CUCTNEM.

Omcymcmeue
61A0CHUST UNU
(paemenmapmvie
671A0€HUSI HABLIKAMU
MOOETUPOBAHUSA U
NPOeKMupo8aHUs
uHpopMayuoHnbIX U
aABMOMAMU3UPOBAHH
bIX CUCmeM.

B yenom
yoosnemeopumein
bHbIE, HO He
cucmemamusupo
BAHHbLE
671a0eHUsL
Hasvikamu
MOOENUPOBAHUS
u
nPOEKMupo8aHuUs
UHGDOPMAYUOHHBL
xXu
asmMoMamusupos
AHHBIX cucmem

B yenom
yoogremeopumern
bHblE, HO
cooeparcaujue
omaoeibHble
npobenvi
671a0eHUsL
MOOENUPOBAHUSA U
NPOEKMUPOBAHUSL
uHpopmayuonHul
Xu
aABMOMAMU3UPO8
AHHBIX cucmem

Cohopmuposannsi
e enadenus
HaGbIKaAMU

MOOENUPOBAHUS U

NPOEKMUPOBAHUSL

UHpOpMayuoHHbl

Xu
asmomamusupos
AHHBIX cUCmeEM.

Tecm
Koumponvnas
paboma

PI'P, 3auem,
9K3aMeH

®OH/] OLIEHOYHLBIX CPEACTB JJIA ITPOBEAEHNA TEKYIIEI'O

KOHTPOJIA
TECTOBOE 3AIAHUE
. pao y
Koreco Bpamaercs ¢ yriioBoi ckopocTeio ® = 2—— . JIuHeliHas cKopocTh Todyek Ha 00oe koneca v=0,2 m/c. Pauyc
C
KoOJIeCa paBEH...
1) 2v, 2)0.2m, 3) 0,1m, 4) 0,4m.

Koneco paguycom R=0,1 M Bparmaercs Tax, 4To JMHEWHass CKOPOCTh TOYeK Ha 000/e komeca v=0,2 M/c. YrioBas
CKOPOCTB KOJIeCa PaBHa...

1) 2 pag/c,

2) 0,2 panlc,

3) 0,1pan/c,

4) 0,4 pan/c.

Koneco paguycom R=0,2 M Bparmaercs Tax, 4To JMHEWHass CKOPOCTh TOUeK Ha 000/e komeca v=0,2 M/c. YrioBas
CKOPOCTB KOJIeCa PaBHa...

1) 0,08 pax/c,

2) 0,2 panlc,

3) 1pan/c,

4) 0,04 pan/c.

MaTepI/IaJ'H)HaH Touka M JABWKCTCA IO OKPYXHOCTH CO CKOPOCTHIO V . Ha pI/IC.l IIOKa3aH I’pa(l)I/IK 3aBUCHUMOCTH

-

IIPOCKIIUHU CKOPOCTH \/t OT BpEMCHU (t - CI[I/IHI/I‘IHHﬁ BCKTOP MOJOXUTCIBHOI'O HAallpaBJICHUA, \/t - IpOCKIUA V Ha

9TO HaHpaBJ’IEHI/Ie). HpI/I 9TOM JJI1 HOpMaJIbHOI'O an U TAaHI'CHIMAJIBHOI'O at YCKOPCHUS BBIIIOJIHAIOTCA YCJIIOBUAL. ..

A

M

Puc.1
1) ay=0;&a =0
2)an>0; 8 =0
3) a,=0;a>0
4) ap=0;a<0

v




TECTOBOE 3AJIAHUE

MaTepI/IaJ'H)HaH Touka M JABWKCTCA II0 OKPYXHOCTH CO CKOPOCTBIO V . Ha pI/IC.l IIOKa3aH I’pa(l)I/IK 3aBUCHUMOCTH

IIPOCKIIUH CKOPOCTH \/t OT BpEMCHU (t - eI[I/IHI/I‘IHHﬁ BCEKTOP MOJOXUTCIBHOI'O HallpaBJICHUA, \/t - IpOCKIUA V Ha

9TO HaHpaBJ’IEHI/Ie). HpI/I 9TOM JJIs1 HOpMaJIbHOI'O an U TAaHI'CHIMAJIBHOI'O at YCKOPCHUS BBIIIOJIHAIOTCA YCJIOBUAL. ..

Vi

Puc.l t

1) ay=0;a =0
2)an>0; 8 =0
3) a,=0;a>0
4) a5>0;a<0

MaTepI/IaJ'H)HaH Touka M JABWKCTCA IO OKPYXHOCTH CO CKOPOCTHIO V . Ha pI/IC.l IIOKa3aH I’pa(l)I/IK 3aBUCUMOCTH

-

IIPOCKIIUHU CKOPOCTH \/t OT BpEMCHU (t - eI[I/IHI/I‘IHHﬁ BCKTOP MOJOXUTCIBHOI'O HAallpaBJICHUA, \/t - IpOCKIUA V Ha

9TO HaHpaBJ’IEHI/Ie). HpI/I OTOM BEKTOpP IMOJHOI'O YCKOpPCHUA Ha pI/IC.2 HUMECT HallpaBJICHUC. ...

A
M

Puc.1 t
t
M 1
/]
Puc.2

)1 22 33 44




TECTOBOE 3AJIAHUE

MaTepI/IaJ'H)HaH Touka M JABWKCTCA II0 OKPYXHOCTH CO CKOPOCTBIO V . Ha pI/IC.l IIOKa3aH I’pa(l)I/IK 3aBUCHUMOCTH

- —_—

IIPOCKIIUH CKOPOCTH \/t OT BpEMCHU (t - CI[I/IHI/I‘IHHﬁ BCEKTOP MOJOXUTCIBHOI'O HallpaBJICHUA, \/t - IpOCKIUA V Ha

9TO HaHpaBJ’IEHI/Ie). HpI/I OTOM BEKTOpP IMOJHOI'0O YCKOpPCHUA Ha pI/IC.2 HUMECT HallpaBJICHHC. ...

A
M

v

Puc.1 t

Puc.2
)1 22 33 44

MaTepI/IaJ'H)HaH TOYKA ABUXKETCA C HOCTOHHHOf/i 110 BEJIMYMHE CKOPOCTBHIO IO TPACKTOPUH, 1/1306pa>1<eHH0171 Ha pUCYHKE.
)IJ'IH BCJIMYMHBI ITOJITHOT'O YCKOPCHHUA TCJId B TOUKAX AuB BE€PHO COOTHOUICHHUEC. ..
Da=ag 2 a>a 3)a<ag 4) a=a=0

D=

Touka M JBWKCTCA IO CHIUpaJIi B HAIIPpaBJICHUH, YKa3aHHOM CTpeJIKOﬁ. HOpMaJ'ILHOC YCKOPEHHUE IO BCIWYMUHE HC
HU3MCHACTCA.

\Y

€

I1pu 5TOM BEIUYHHA CKOPOCTH. ..
1) He usMmensieTcs
2) yBeIMYMBAETCS
3) yMeHbIIaeTCs

Touka M JBWKCTCA IO CHHpaJIi B HAIIPpaBJICHUH, YKa3aHHOM CTpeJIKOﬁ. HOpMaJ'ILHOC YCKOPECHHUE IO BCIWYMHE HC
HU3MCHACTCA.

iz

[1pu 5TOM BEIUYHHA CKOPOCTH. ..
1) He usMmensieTcs
2) yBeIMYMBAETCS
3) yMeHbIIaeTcs




TECTOBOE 3AJIAHUE

ABTOMOOHIIB JABWXCTCA 11O HpHMOﬁ yaune. Ha I’pa(l)I/IKe npeacraBji€Ha 3aBUCUMOCTb CKOPOCTHU aBTOMOOMIISI OT BpPEMCHHU.

V,, MlC

y.0)
/
DFN
0 0 D D D te
Moyib yCKOpEHUsI MAKCHMAJIEH B HHTEPBAJIe BPEMEHHU. ..
1) orOcmo10¢ 2)or10cm020¢
3)or20cm030¢ 4)or30ca040c¢
Tero BpamaeTcss BOKPYT HEIMOABIKHOM OCH. 3aBUCUMOCTb YIIIOBOU CKOPOCTU OT BPEMEHU W(t) NpHBEIEHa HA PUCYHKE.
Aw,pag/c
107

VTIII0BOE YCKOpEHHUE Tea. ..
1) 0,5 pan/c?

2) 5 paw/c?

3) -5 pax/c?

4) -0,5 pan/c?

Touka M ABHXKETCS 1O OKPYXKHOCTH C TIOCTOSHHBIM TAHT€HITHATBHBIM YCKOpEHHEM. ECIi IpOeKITHs TaHTCHIIHAILHOTO
YCKOPEHHUS Ha HANpPAaBJICHUE CKOPOCTH MOJOKUTEIBHA, TO BEJTUYHHA HOPMAILHOTO YCKOPEHHS. ..

1) yBenuuuBaercsa

2) yMeHbIIAeTCsI

3) He U3MEHAETCS U HE PaBHA HYITIO

4) He U3MEHSETCSI U paBHA HYJIIO

Touka M ABHXKETCS 1O OKPYXKHOCTH C TIOCTOSHHBIM TAHT€HITHATBHBIM YCKOpEHHUEM. ECIi IpOoeKItus TaHTCHIIHAILHOTO
YCKOPEHHMS Ha HAMPAaBJICHHE CKOPOCTH OTPHIATENIbHA, TO BETUYHHA HOPMAILHOIO YCKOPCHHS. ..

1) yBenuuuBaercsa

2) yMeHbIIAeTCsI

3) He U3MEHACTCS U HE PaBHA HYITIO

4) He U3MEHSACTCS U pPaBHA HYJIIO

Temo Maccoii M=2 Kr ABMXKETCS MPAMOJIMHEHHO U MOCTYyNaTeNbHO 1o neiictBuem cun F1=4 H u F,=1 H, xak nokazano

Far— Fo
X

Ha pUCYHKE.
YPaBHeHI/Ie JBWXCHUA TCJIa UMECT BU/...

d?x d3x
1) 2x%—=-3, 2)—=-3,

dt dt

dx d?x
3) 2—=3, 4 2%—=3,

dt dt
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Temo Maccoii M=2 Kr ABMXKETCS MPAMOJIMHEHHO U MOCTYyNaTeNbHO 1o neiictBueM cun Fi=1 H u F,=4 H, xak nokazano

Fs . F

P '
< + >

v

Ha PUCYHKE.

YPaBHeHI/Ie JBWXXCHUSA TCJIa UMCCT BUJ ...

1)2x9i§— 3 2)d2X—-3
dt? ’ dt? ’
2
3295:3, 4)2£L;:3
dt dt

Temo Maccoii M=3 Kr ABMXKETCS MPAMOJIMHEHHO M MOCTYNATeNbHO 1o neiictBueM cun F1=4 H u F,=2 H, xak nokazano

= R
X
Ha PUCYHKE.
YPaBHeHI/Ie JABWKCHUA TCJIa UMECT BUT ...
d?x d?x
) 3%—=-2 2 —=2,
dt dt

2
339§=L 4)3éL;=2.
dt dt

JIndr nBrxeTcst paBHO3aMeJICHHO BHU3 ¢ yckopeHHeM A . UernoBek B TU(TE pOHSAECT MOHETY. Y CKOPEHHUE MOHETHI
OTHOCHUTEJIBHO 3eMJIU PaBHO...

) g+ra 2g-a 3a 49

Ha puc.A mokaszaHbl HaITPaBJICHUSA CKOPOCTH U YCKOPEHHMS TeJia B JaHHBI MOMCHT BPEMCHH.
Hampasnenuto pe3yapTUpYIOIIEH Bcex CHl, JEMCTBYIONTUX Ha TENO, Ha pUC.b COOTBETCTBYET CcTpenka. ..

N1 22 33 44
| —~aifl}
v oo :
—
Ya y 3
Puc. A Puc.b

CKOpOCTh JIBDKHHMKA TIPH PABHOYCKOPEHHOM CIyCKe C Tophl 3a 4 ¢ yBenuuminachk Ha 6 m/c. Macca mbbkaHuKa 60 KT.
PaBHOzelicTBYIOIIAS BCEX CUJI, IEHCTBYIOIIMX Ha JILDKHUKA, paBHA. ..
1) 20H 2) 30H 2) 60H 4) 90H

Cucrema COCTOHUT U3 TPEX LIapoB C MaccaMu M;=1 Kr, M,=2KkT, M3=3 KT, KOTOpBIE IBIKYTCS TaK, KaK MMOKAa3aHO Ha
pUCYHKE

A T
y v,

m,
—_———p—
0 m X

l m, 2

7,

Eciu ckopoctu mapoB paBHBI Vi=3M/c, V,=2Mm/¢, Vs=1M/c, TO BETHYHHA CKOPOCTH HEHTPA MACC ITOM CHCTEMBI B M/C
paBHa...

1) 5/3 2) 23 3)4 4) 6
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Cucrema COCTOHUT U3 TPEX LIapoB C MaccaMu M;=2 Kr, M,=2KkT, M3z=1 Kr, KOTOpBIE IBUKYTCS TaK, KaK MMOKA3aHO Ha
pUCYHKE

A a5
¥ v,

m

* P
0 m —X

m, 2

Eciu ckopoctu mapoB paBHEI Vi=3M/¢, V,=2M/¢, V3=3Mm/c, TO aDCOMIOTHAS BEJTHYMHA CKOPOCTH HEHTPA MACC ITOU
CHCTEMBI B M/C paBHa...

1) 5/3 2) 2/3 34 4)1

Teno Bparaercs Bokpyr ocu Oz moj neiictBueM MoMmenTa ciil M = 0,1 H-M. MoMeHT WHEpIMHU Tejla OTHOCUTEIBHO
9 2
atoii ocu | = 0,2 kr-M”. YTJI0BOE YCKOpEHHUE Tena paBHo. . .

pao pao

2 2
C C

pao

2
C

pao

1) 0,02 =~
C

2)0,1

3)0,2

4) 0,5

Teno Bpamaercs BOKpyr oci OZ mof aeficTeieM MoMenTa cut M = 0,1 H-M ¢ yrioBsiM yckoperuneM £=0,2pan/c’.
MOMEHT HHEPIMH TeJla OTHOCUTEIBHO ATOH OCH PaBeH. ..

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

3) 0,2 Kr-M?, 4) 0,5 Kr-M>.

Ha Bany ykperieHsl CIUIIBI ¢ Tpy3aMHu (CM. pUCYHOK). Ha Bai meficTByeT moCTOSHHBINA MOMEHT cuil. Ecnu mpu
HEM3MEHHOM MOMEHTE CHJI TPY3bl CMECTUTD OJIFKE K OCH BpAILIEHUs, TO YTIIOBOE YCKOPEHHE BaJa. ..

p

1) yBenmuuures; 2) yMEHBIIHTCS;
3) He U3MEHHTCS; 4) U3MEHUT 3HaK.

Ha Bany yKperuieHsl CIUIIBI ¢ Tpy3aMH (CM. pUCYHOK). Ha Bai meficTByeT moCTOSHHBINA MOMEHT cuil. Ecnu mpu
HEM3MEHHOM MOMEHTE CUJI IPY3bl CMECTUTH JaJIbllie OT OCH BPAILEHUS, TO YIIIOBOE YCKOPEHHUE Baja. ..

p

1) yenmuuures;
3) He U3MEHHTCS,

2) yMEHBIIHTCS;
4) U3MEHNT 3HaK.

[uMHap ¥ AUCK UMEIOT OJIMHAKOBBIE MACChl M paanychl (puc.).

-

R

J1

e

_

Jz

I[J'If[ HUX MOMCHTOB MHEPIUU CHIPABEAJIMBO COOTHOUICHHUC. . .

1) J;<J,
3J,=J,

2J,>J,
HJq,>>J,

JI71s1 MOMEHTOB MHEPIIMU JAUCKA Ji, Jp ¥ J3 OTHOCHTENBHO oced 1,2 1 3 BepHBI COOTHOIIICHHUS. ..

1) h=%=%
3) J=15%, 1=33%

2) =15, k=33
4) 3=2-3, J=4d

10
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2| 3
T
7

Jluck MOXeT BpamaThCs OTHOCHUTENBHO HEMOABIDKHBIX ocedl 1, 2 m 3 ¢ OOMHAKOBOH YIJIOBOM CKOpOCTBIO. [lys
MOMEHTOB UMIYJIbca aucka Lq, L, u L3 oTHOCHTEnBHO oceit 1,2 v 3 BepHBI COOTHOIICHUS. ..

1) L1:L2:L3 2) L2:115-Ll! I—3:3-Ll
3) L1=1,5L3, L,=3Ls 4) L=2'Ly, Ls=4'L4
1

2| 3
T
A

fiv) 4

[
Lo

dv 1L v
Ha pucynxe npedcmaenen epagpux ynxyuu pacnpeoenenus MoIeKyn udeaibio2o 2aza no ckopocmsam (pacnpedenenue

N

f(v) = aN-
Maxceenna), 20e Ndv _ 0011 MONEKY 1, CKOPOCIU KOMOPbIX 3aKI0YEHbl 6 UHMEPEANe CKOpocmel om V 00
V+0dV 6 pacueme na eounuyy 3mozo unmepseand.
s omoul hynxyuu 6epHbim ymeepiucoenuem A6IsAemcs. ..
1) ¢ yseruuenuem memnepamypol 6eauuUHA MAKCUMYMA PACTEM
2) ¢ yeenuuenuem memnepamypol MaKCUMyM KPUGOU CMEWaemcs 6npaso
3) ¢ yeenruuenuem memnepamypol RAOWAObL NOO KPUEOL PACTEM
4) nonooicenue MaKCuMyma He 3a6Ucum on memnepanypbol

Ha pucynke npedcmasien epaghux QyHkyuu pacnpedeneHus MoneKys udeaibHo2o 2asza no ckopocmsm (pacnpedenenue

flv)=——
Maxcsenna), ede Ndv _ 00151 MOIEKYl, CKOPOCMU KOMOPIX 3AKI0YEHbl 8 UHMeEp8aie CKopocmeti om V 00
V+adV 6 pacueme na edunuyy 3moco unmepsand.

f(v)i Yuacmok, saumpuxoseannsiii Ha epaghuxe, coomeemcmeayen. ..
1) YUCTLY MONEKYI, CKOPOCTU KOMOPbIX JIedcam 8 unmepeaie om \iy 00
Vo
2) 00Jie MONEKYL, CKOPOCMU KOMOPBIX Aedicam ¢ unmepeaie om 'y 00 Vo
3) YUCTLY MOJIEKYI C HauboJiee 6eposiMHOL CKOPOCHbIO
4) 0bwemy Yuciy MOoaeKkyl 2asa

V1 Vg v

Ha pucynke npedcmasien epagpux QyHkyuu pacnpedeneHus MoieKys udeaibHo2o 2asza no ckopocmsm (pacnpedenenue

dN
f -
V) Ndv

Maxcsenna), 2de — 00J151 MOJLEKYJl, CKOPOCTHUL KOMOPbIX 3aKI04eHbl 8 UHmepaae ckopocmeil om N 0o

11
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V+adV 6 pacueme Ha edunuyy 3mo2o unmepsand.

f(\,t)n

o
-

Ve v
Cropocmv V* na epaguxe coomeemcmesyem...
1) maxcumanvrol ckopocmu MOIEKYI NPU OAHHBIX YCA0GUSX
2) cpeoneil ckopocmu menio6o20 O8UNCEHUSL MONEK)L
3) cpeoneil keadpamuuHOU CKOPOCTU MENL0B020 OBUNCEHUSL MONCKYIL
4) naubonee 6eposmMHOU CKOPOCIU MENA0B020 OBUNCCHUSL MONEKYIL

Ha pucynke npedcmasien epagpux QyHkyuu pacnpedeneHus MoieKys udeaibHo2o 2asza no ckopocmsm (pacnpedenenue

Maxceenna), 20e Ndv — 00151 MOJIeKYJl, CKOPOCIMU KOMOPBIX 3aKIIOHeHbl 8 UHmMepeae ckopocmetl om V 00
Vv+av 6 pacueme na eounuyy smozo unmepesaid.
f(\,t)n
' v

Tpu yeeruuenuu memnepamypul ckopocms V* ...
1) ysemuuusaemes

2) ymenvutaemes

3) ocmaemcs neusmennou

Pacnpedenenue konyenmpayuu yacmuy 6 0OHOPOOHOM NOMeHYuanbHoM noe (pacnpedenenue Bonvymana) umeem 6uo
Wp

n=nge KT 0
N 20e - KOHYyeHmpayus dacmuy mam, 20e NOMEHYUAIbHAs IdHepcusl
svIpasdcenst ciedyem, Yumo

W, =0

. U3 smoco

1) npu T - ConSt NAOMHOCMb 2a3a bOoablLe mam, 20e menbviie nomeHyualbHas dHepcust

2) npu T® ¥ KOHYEHMPayusi MOJIeKYJl 6CI00Y OOUHAKOBASL

W, =0
3) npu T®O0 KOHYEHMPayusi MOIEKY L n® o0 KpoMme YpoeHsi, 20e P
4) npasubHLL 6CE MPU YMBEPHCOCHIUSL

B cocyoe naxooumcs cmecv xuciopooa u 2enusi npu HOpMAibHuIX ycaogusx. Omuowenue cpeoHell KUHemu4eckou
9HepeULU MOLEKYIbl KUCIOPOOd K CpedHeli KUHEeMUYEeCKOU IHep2UL MOAEKYIbl 2eUsl PAGHO ...

3 E)
)5 2) 2, 3 3’ 41

B cocyoe naxooumcs cmecy azoma u 2enusi npu HOpManbHuIx ycrogusax. Omuowenue cpeonell KUHemu4eckol dHepauu
MOIEKYIbl A30Ma K CpeOHell KUHEMUYeCKOol IHepeUU MOJIEKY bl 2eUst PAGHO ...

3

1) 5 2) 2,
£}

3 3’ 41

B cocyde naxooumces cmeco Heona u 2enusi npu HOPMAIbHIX YCaosusix. Omuouenue cpednell KUHeMmu4eckol dHepeul
MOIEKYIbl HEOHA K CPeOHell KUHEMUYECKOU IHePSUL MOLEKY bl 2e/IUsl PAGHO ...

3 5
)5’ 2) 2, 3 3’ 4)1

12
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Yucno cmeneneti c60600bi MoNeKyablL 2enust (00HOAMOMHO20 2a3a) PAGHO . ..
1)5 2) 2, 3)7 4) 3

Cpeonsist Kunemuueckas suepaust Moaexyivl 2eaust (00HOamomMHo20 2a3a) pasHd ...
Yxaoicume npasunvnwiti omeem.

5 3 1 7
kT ZkT kT ZiT
1) 2 2 2 3 2 2 2
i
e =—KkT
.Cpeonsisi Kunemuueckas Hepeusi MOAEKYIbl UdeaibHo20 2aza npu memnepamype T paena 2 . 30ecw

| =Ny +Nng, +2ny 5
' 20e Ny, nsp u N wucio cmenexeu 6000001 nocmynamejlbHoco, 6pauiameslbHoco U
K0nebamenbHo20 08UNCEHUSL MOJIEK)T1bl. Hpu ycunosuu, Ymo umerom mecmo moJjbKo nocmynameilbHoe u epaujameilbHoe

oesudicenue, 05 600sanoz2o napa (HyO) uucno i pasno...
)3 2)5 38 46

Cpelusisi Kunemuyeckas sHepeus MoAeKyn 2aza npu memnepamype T 3asucum om ux cmMpyKmypol, Ymo CeA3aHO C
B03MOICHOCHIBIO DA3IUYHBIX BUO08 OBUIICEHUSI AMOMO8 6 Mojekyne. [lpu ycnosuu, ymo umeiom Mecmo MmMoabKO
nocmynamenvbHoe U gpawamensroe Osudicerue, cpeonss snepeus monexyn asoma (Np) pasua...

i
1) 2

Tyr
2 2

Ly
3 2
4) 5.¢

2

i
e=—KkT

Cpeonsa Kunemuueckas SHepaus MONeKyabl udeanvhozo 2asa npu memnepamype T paena 2 3oeco

| =Ny +Ng, +2ny 5
N 20e Ny, ns,] u N - uyucio cmenexeu 606000l nocmynameilbHoco, epauiamelbHoco U
KoebamenvbHo20 08UNCEHUS MONICKYbL. [l amomMapHo2o 6000po0a YUcio i pasHo...

)1 22 33 45

e=—KkT
Cpeonsisi Kunemuueckas. 3Hepeusi MOJeKyabl uoedaivhozo easa npu memnepamype T pasna 2 . 30ecw
I =Ny +Nng, +2ny 5
' 20e Ny, nsp u N - Yucio cmeneneu 600000l nocmynamejbHoco, epawianeibHoco U
K0nebamenbHo20 08UNCEHSL MOJIEK)T1bl. Hpu ycurosuu, Yumo umerom mecmo moJjbKo nocmynameilbHoe U epauiameilbHoe

osuoicenue, 05 6ooopooa (Hy) uucino i pasno...
)5 206 37 4) 8

Cpeousisi Kunemuyeckas sHepeus MoAeKyn 2aza npu memnepamype T 3asucum om ux cmMpyKmypbl, Ymo CesA3aHO C
B03MOICHOCHIBIO DAZUYHBIX BUO08 OBUIICEHUSI AMOMO8 6 Mojekyre. [lpu ycnosuu, ymo umeiom Mecmo MoabKO
nocmynamenvbHoe U epawamenbHoe osuxicerue, cpeonss snepeus monexyn awmuaxa (CHy) pasna. ..

S\t g kT

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

Teny npu nocmosinnot memnepamype T = 300K coobwunu konuuecmso menromol Q = 3 k/{owc. Usmenenue snmponuu
mena AS npu o6pamumom npoyecce pagHo ...

Ao Lo Lo
o001 K | 210 K | 3000 K | 4) 0.

Teny npu nocmosinnou memnepamype T = 300K coobwunu nexomopoe xonuvecmso meniomsl. Ilpu smom sumponus
Hore

mena usmenunaco naAS=10 K Coobwennoe xonuvecmso meniomoi Q npu 06pamumom npoyecce pasHo...

1) 3 /] 2) 1 ke 3) 30 /e 4) 300 /e

DHMPONUs HeU3OIUPOBAHHOU MEPMOOUHAMUYECKOU CUCTNEMbL 8 NPOYecce NIAAGIeHUS 8 Hell Belecmsd. ..
1) yeenuuusaemcs
2) ocmaemcs nocmosHHOU
3) ybuvieaem
4)  mooicem xak yovieamv, Mak u OCMAGAMbCL NOCMOSHHOU

13
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DHmponust U30IUPOBAHHOU CUCTNEMDBL 8 X00€ 0OPAMUMO20 NPOYeccd. ..
1) monvko yseruuusaemes
2) monvko yovisaem
3) mooicem ysenuuusamocs u yovleams
4) ocmaemcs nocmosHHOU

Hanpaenenue nanpsaicéHnocmu 31eKkmpocmamuiecko2o nojst, C030a6aemo20 CUCeMO 08YX 3apsi0o8 pasHo20 3HAKA 6
mouke, U300paNcEHHOU HA PUCYHKE ...

2

N1 22 3)3 4) 4

Dnekmpocmamuueckoe noiie cosoaemcsi 08ymsi moueunvimu 3apsadamu +q u -9q (cm. pucynox). Hanpsircennocmo

pe3yibmupyrouieco nojist Moatcem 06pamumbCﬂ 6 H)Jlb 6 06Jlacmu. ..
1) A 2)D 3)C 4) B

tq -9q

T
A B c D

OmHOCUMENLHO CIMAMUYECKUX IIeKMPUUECKUX NOJlell HenPAGUTbHBIM SIGISLeMCsl YIMEePICOeHUE . ..
1) Dnrexmpocmamuueckoe none Oelicmeyem Kak HA HENOOBUIICHbIC, TMAK U HA OBUNCYWUECH INEKMPULECKUE
3apsobl.
2) Ilomokx 6exmopa HANPSNCEHHOCMU JIEKMPOCMAMUYECKO20 NOJ CK803b NPOU3GOIbHYIO 3AMKHYMYIO
NOBEPXHOCMb 8Ce20d PABEH HYTIO.
3) Onexmpocmamuueckoe none s6/11emcs NOMEHYUATLHbIM.

3.7Z€Kmp0H nepemewaencst Ha 1 cm 60orb cunosoii aunuu OOHOPOOHOZO JlIeKmpocmamuieckoco noJjiia 6 HanpaeieHuu

100E
Hanpsdicennocmu nons E= M | Paboma cun snexmpocmamuuecko2o nois pasua. ..
1) 1B 2)-19B 3) 0B 4) 100 »B
Onexmpon nepemewaemces na 1 cm 60016 cunosotl auHuU 00HOPOOHOZO INEKMPOCTRATIUYECKO20 NOSL 6 HANPAGLEHUU,
100E
NPOMUBONOLOICHOM HANpsNCceHHocmuy noas E= M | Paboma cun anexmpocmamuueckozo nois ...
1) 15B 2)-19B 3) 098 4) 100 5B

3apso nepemecmuncs 6 00nopoonom noie ¢ Hanpsxcennocmoio E = 2 Blm 6 nanpasnenuu cunosoti aunuu na 0,2 m.
Ipupawenue nomenyuana Ap mexcoy Smumu mouKamu. ..

1)4B 2)0,4B 3)-0,4B 4)-10B

3apso nepemecmuncs 6 00HOpooHOM nore ¢ Hanpsicennocmvio E = 2 Blm na 0,2 m 6 nanpasienuu,
nPOMUBONONONCHOM CUnogol aunuu. Ipupawenue nomenyuana Ap mexcoy Smumu MmouKamu. ..

1)4B 2)0,4B 3)-04B 4)-10B

ITlone cozoano beckoneunoi PABHOMEPHO 3ap}19fceHH012 njloCcKocmvro C noeeprocmHoﬁ nJIoNnHoOCmosro 3’(1[7}1061 - S.
HanpaeﬂeHue eeKkmopa zpadueHma nomeHyuala 6 movxKe A.

-S 1
4 A
2
3
1) 4-4
2) 4-2
3 41
4) 4-3

14
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Tone coz0ano moueunvim 3apsioom—0q. Hanpaenenue sekmopa epaduenma nomenyuana 6 mouxe A...

1

Tone co30ano OeckoHeuHOU PABHOMEPHO 3APANCEHHOU NIOCKOCHIbLIO C NOBEPXHOCMHOU NJIOMHOCMbIO 3apsdd +S.
Hanpaenenue sexkmopa epaduenma nomenyuana 6 mouxe A.

+S 1
4 A
2
3

1) A4
2) 4-2
3) 41
4 43

Maenumnoe none co30ano 08yMs NApPALIebHLIMU OJUHHBIMU NPOBOOHUKAMU, NO Komopvbim mekym moku |y u 1 6
oounarxosom nanpasnenuu (om nac).

2

|1 I2

A e T

4
Ecnu |1 > |y, nanpasnenue undyxyuu masnummnozo nois ¢ mouxe A ...
1 2)2
3)3 4) 4

Maenumnoe none co30ano 08yMs NApaLIebHbIMU OJUHHBIMU NPOBOOHUKAMU, NO Komopbim mekym moku |y u 1 6
oounarxosom nanpasnenuu (om nac).

Ecnu |1 > |y, nanpasnenue undyxyuu mazsnumno2o noist 6 mouxe A ...
N1 2)2 3)3 4) 4

15
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Io nposorounomy ronvyy mevem mox | (cm. puc.). B nrockocmu Komwya Ha HeOGOIbULOM PACCHOSHUL OM HE20
HOMECUIU NPIMOTUHENHBIN OeCKOHEeUHbLL NPOBOOHUK ¢ MOKOM. MHOYyKyus pe3yiomupylouje2o MAacHUmHo20 nois 6
yenmpe Koavyd. ..

I
I
1) ne usmenunace 2) yeeruuunaco
3) ymenvuwuracey 4) cmana paenoii nynio

Ilo 0sym npsimbim OeckoneuHbiM napaiieibHuimM npoeooHuxam mexym moxu | u 21. Ilposoonuxu nepnenouxyispHol
naockocmu pucyurka. MHOyKyus MasHumHo20 nojisl pasHa Ko 8 mouke. ..

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

! 2
1 2 3 4

Ha pucynke uzobpadicenvl ceuenuss 08yX napaiieibHbIX NPAMOIUHEIHbIX OMUHHBIX NPOBOOHUKOE C NPOMUBONOIONCHO
-

HanpaenennvlMu moxamu, npudem Ih=2J3,. Hnoyxyus 5 Dpe3yIbmupyioue20 MAazHUmHo20 NOJis paeHa HYMO 6
HeKomopou mouke unmepeaia.. ..

1) a ()

N | Jo
!
i

3) @ 4) d
Ha pucyre Maa’ibeHT céyen 6yxd napannenvholx npAMOIUNEIIHBIX OTUHHBIX NPOEOOHUKOE C NPOMUEONONONHCHO

HanpasieHHblMu moxamu, npuvem Jp 6oavue J; (Hanpumep, Jp =231). Unoyxyus B Pe3yIbmupyowe20 MaeHUMHO20
nOJIs PAGHA HYIIO 8 HEKOMOPOU MOYKe UHMEPBAA. ..

\]1 \]2

|
aQb'ic@d

1)a 2)b 3)c 4)d
Ha pucynxe uszobpaosicenvr ceuenuss 08YX NAPALIENIbHbIX NPAMOIUHEUHBIX ONUHHBIX NPOBOOHUKOE C OOUHAKOBO
1
‘JZ :—Jl —
HANpasieHHblMu  moxkamu, npudem Jp, menvuwe Ji (nanpumep, 2 ). Hnoyxyus B pesyrbmupyoueo

MACHUMHO2O NOJIAL paeHa HYJIIO 6 Hekomopoﬁ mouyke uhmepeaia...

o N,
AT e )

|
T
l
1)a 2)b 3)c 4)d

Ha pucynxe uzobpasicenvl ceuenuss 08YX NAPANLENbHbIX HPAMOIUHEUHbIX OJUHHBIX NPOBOOHUKOS C OOUHAKOBO

nanpagnennsimu moxamu, npuuem J, Gonvuwe Jy. Huoykyus B pesynomupyioweco maznumnozo nons pasna mymo 6
HeKomopoui moyke UHMep8dad. ..

\]1 | \]2
|
a® b i C® d

Da 2b 3c 4d

Toueunwiti 3aps0 +Q Haxooumces 6 yenmpe cepuueckoil nosepxnocmu. Eciu 0obasums 3apso —( sHymps cghepol, mo

nOmMox eekmopa nanpsvcenHocmu snekmpocmamuyeckozo nonsi £ uepes nosepxrocmo cqpepei. .
1) yeeruuumcs
2) He usmeHumcs
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3) ymenvuumes
4)  cmanem paenvlm KO

Hana cucmema moueunvix 3apsi0os 6 axyyme u 3amMKHymoie nogepxnocmu Sy, S, S. [lomox sexmopa HanpsicéHHocmu
INEKMPOCMAMULECKO20 NOJISL PAGEH HYJIIO Yepes...

1) Iosepxnocmo S

2) Iosepxnocmv S

3) Iosepxnocms S u 'S,

4) Tosepxnocmv S

.+q

Hana cucmema moueuHwvix 3apsaoos 6 saKyyme u 3amkHymole nogepxnocmu Sy, S, S3. Illomox eexmopa nanpsigcénnocmu
9NEKMPOCMAMULECKO20 NOJIA PABEH HYIO Yepe3...

Ss

1) [Iosepxnocmo S
2) Iosepxnocmv S
3) Iosepxnocmv S
4) Tosepxnocms S u S

Hana cucmema moueuHwvix 3apsaoos 6 saKyyme u 3amkHymole nogepxnocmu S, S, S3. Illomox eexmopa nanpsigcénnocmu
INEKMPOCMAMULECKO20 NOJIL Yepe3 NOBEPXHOCTL S pasHd...

.+q

Do 2) +q 3)—q 4) +2q

Hana cucmema moueuHwvix 3apsaoos 6 saKyyme u 3amkHymole nogepxnocmu Sy, S, S3. Illomox eexmopa nanpsigcénnocmu
INEKMPOCMAMULECKO20 NOJIL Yepe3 NOBEPXHOCTL S pAGHA...

.+q
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TECTOBOE 3AJIAHUE

)0 2)+q 3 4) +2q

Hana cucmema moueuHvix 3apsaoos 6 saKyyme u 3amkHymole nogepxnocmu Sy, S, S3. Illomox eexmopa nanpsigcénnocmu
INEKMPOCMAMULECKO20 NOJIL Yepe3 NOBEPXHOCTL S3pa6Hd...

.+q

)0 2)+q 3 4) +2q

OneHka pe3yiabTaTOB TECTUPOBAHUS. 3a KaXKABIH TPABWIBHBIA OTBET
HauncnseTcs 1 6amr. J{ns mepeBona 6aioB B OLIEHKY MPUMEHSETCS YHUBEpCAIbHAS
IIKaIa OIICHKN 00pa30BaTeIbHBIX NOCTIKEHUH. Ecn oOyuatommiics Habupaet

- orT 90 1o 100% ot MakcUMaIbHO BO3MOKHOM CYMMBI OAJIJIOB - BBICTABIISAETCS

OLIEHKA OTIMYHO;

- ot 80 10 89% - oreHKa «XOPOIIIO»,
- ot 51 10 79% - o1leHKA «yAOBJICTBOPUTEIHHO,
- MeHee 51% - olleHKa «HEYOBJIETBOPUTEIBHO.

IIpumepHbIii epeyeHb 32IaHUH 1JI1 KOHTPOJIbHOH padoTbl Nel

Kunemartuka.

1. Yactuna, NOKMHYB HMCTOYHUK, MPOJETAET C TMOCTOSHHON CKOPOCTHIO
pacctosiHue L, a 3aTeM TOpMO3HUTCS ¢ ycKopeHueM a. [Ipu kakoil CKOpOCTH YacCTHUIIbI
BpEMsi IBUKEHUS OT €€ BbIJIETA 10 OCTAHOBKHU OYJeT HAMMEHBIIUM ?

2. CaMOJIET JIETUT IO TOPU3OHTAIBHOU MPAMOI C MOCTOSIHHON CKOPOCTHIO u. B
HEro CTpesieT 3eHUTHOE opyaue. CKOpocTh CHapsiia paBHAa v M HalpaBlIeHA Ha
caMOJIET MOJ YTJIOM 0 K TOopu30HTY. Ha kakoil BeIcOTe JieTenr CaMONET, €CIU CHAapSIA
nomnai B Hero?

3. OckanaTop METpO CIyCKaeT WAYIIETo 1Mo HEMY BHU3 YeslioBeKa 3a 1 MuHyTy.
Ecnu yenoBek Oyner uatu BABoe ObicTpee, TO OH cimycTuTcs 3a 45 c¢. CKOJIBKO
BPEMEHU CITYCKAETCS YEJIOBEK MO HETOABUKHOMY 3CKAJIaTOpy ?

4. ABTOMOOWIIb MpoeXall MEePBYI0 MOJOBUHY MYTH CO CKOPOCTBIO v = 40 KM/4,
BTOPYI0O — CO CKOPOCTBhIO w2 =60 KMm/4. HaWTh CpenHIOI0 CKOPOCTh Ha BCEM
MIPOMIEHHOM IIyTH.

5. HebGomnbuioe Teno ABUKETCS MO OKPYXHOCTH paguyca I cO CKOPOCTHIO,
KOTOpasi JIMHEMHO YBEJIMYMBAETCA BO BpPEMEHM MO 3akoHy v = kt. Haiinure
3aBUCHMOCTb MOJIHOTO YCKOPEHHS T€Na OT BPEMEHMU.

JAnHamMuka.
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6. 'panara, nersmas co ckopocthio 10 M/c, pasopBanach Ha JBa OCKOJIKA.
Bonpmmii ockonok, macca KoToporo cocrtaBisiia 0,6 maccel Bcell TpaHartsl,
MPOJOJIKAT JIBUTAThCS B TOM JK€ HAIPaBJIE€HUHU, HO C YBEIMYEHHON CKOPOCTBHIO 25
Mm/c. HaliTi CKOpOCTh MEHBIIIETO OCKOJIKA.

7. Ha moxosimuiicsa map HajeTaeT Inap Takol »xe macchl. Haiiaute yron
pasieTa mapoB I10CIe HELEHTPAIBHOTO YIIPYIOro yaapa

8. Uepe3 HeBecOMbIN 010K, YKpEIUICHHBIM Ha pedpe Mpu3Mbl, FPaHH KOTOPOM
o0pa3yloT yriibl o M [ ¢ TOPU30HTOM, NEepeKuHyTa HUTh. K KOHIIaM HUTHU
MPUKPEIJIEHBI TPY3bl MACCaMU My U M. HalTH yCKOPEHHS TPy30B U CUITY HATSKEHUS
HUTH. TpenueM npeHeopeyb.

9. 3a kakoe BpeMmsl { TeJIO COCKOIB3HET ¢ HAKJIIOHHOH MJIOCKOCTH BBICOTOM h,
HaKJIOHEHHOW IIOJ YIJIOM O K TOPU30HTY, €CIU 10 HAKIIOHHOW IUIOCKOCTH C YIJIOM
HAKJIOHA 3 OHO JIBHKETCS PAaBHOMEPHO?

10. Haiitu cpenHio YyrioBYHO ® U JHHEHHYIO LV CKOPOCTH OpPOHTAIBHOIO
JIBUKEHUSI UCKYCCTBEHHOTO CIYTHHUKA 3€MJIM, €CJId MEepUuoj OOpallleHusl ero BOKpYyT
3emuu coctanisieT 105 MUHYT.

MKT ra3os.

11. BHyTpH 3aKpbITOrO ¢ 000MX KOHIIOB TOPU30HTAIBHOTO LIMJIMHIPA UMEETCS
TOHKUU TMOPIIEHb, KOTOPBIM MOXKET CKOJB3UTh B HUIUHApE 6e3 Tpenus. C ogHOM
CTOPOHBI MOPIIHSA HAaXOAUTCS BOJOPOJA Maccoil my =4 r, ¢ Apyrod — a3oT Maccoi
m, = 14 1. Kakylo yactb 00beMa 3aHUMaeT BOJIOPOA?

12. O0veM Kamepbl Hacoca paBeH Vh. 3a CKOJBKO ILHUKIOB pabOThl Hacoca
MOKHO HaKayaTb aBTOMOOMJIbHYIO KaMepy 00bEMOM V OT JaBJIE€HUS py 10 JaBICHUSA
p.? TemnepaTypy Bo3/yXa CUMTATh MOCTOSIHHOU. [aBnenue atmocdepsl pq.

13. B osepo cpenmmeii riyomnoii 10 M u miomageio 10 kM® GpoCHIH
Kpuctamuk noBapeHHoi coym maccoit 0,01 r. CkoJibko HOHOB XJIOpa 0Ka3ajoch ObI B
HATIEPCTKE BOBI 0OBEMOM 2 CM°, 3a4EpIIHYTOM H3 3TOTO 03€pa, ECIIH CUUTATH, YTO
COJIb, PACTBOPUBIIUCH, PABHOMEPHO paclpeeniach B 03epe?

14. OTKpBITYIO CTEKJISIHHYIO TPYOKY JJMHOM 1 M HamojOBHHY MOTpY>KaloT B
pTyTh. 3aTeM TpyOKY 3aKpbhIBalOT MalblleM M BBIHUMAaiOT. Kakoil AIWHBI CTOIOWK
pPTYTH OcTaHeTcs B TpyOke? ATMocepHoe aaBieHue paBHo /50 MM pT. CT.

15. /IBa GamioHa coelMHEHbI TPYOKOH ¢ KpaHOM. B mepBoM Haxonutcs ras npu
JaBieHUM p, = 105 Ila, BO BTOpOM — npH p, = 0,6- 105 [la. EMKoCTh nepBoro 0anioHa

3 =111, Broporo - ¥, = 3 1. Kakoe maBieHue ycTaHOBUTCS B OayioHax (B MM PT. CT.),

€ClM OTKpBITh KpaH? Temmnepatypa mnoctossHHas. OO0beMOM TpPYOKH MOXKHO
npeHeopeyb.

OCHOBBI TEPMOIUHAMHKH.

16. Uneanbubiii ra3 cosepmaer uukia Kapuo, tepmuueckuit KIIJ kotoporo
paBen 0,4. Ompenenure pabOTy HM3OTEPMHUUYECKOIO CXKaTUsl Trasa, eciu pabdoTa
n3oTepmMuueckoro pacmupenus coctasmuset 400 [Ix.

17. Omnpenenute KOIMYECTBO TEIUIOTHI, COOOIIEHHOE ra3y, HaXxoJsALIEMYCs B
KHUCJIOPOJHOM OaJlJIOHE, IPUMEHSEMOM JUIsl CBAPOUYHBIX paboT, €CIIU MpH MOXKape OH

19



n30X0pHO HarpeBaeTcs. O0BEM Oamnona V = 20 51, naBieHUe KUCIOPOaa U3MEHUIOCH
Ha Dp =100x«I]a.

18. Haiitu pacxon O6eH3uHa aBTOMOOWIIA HAa MyTH B 1 kM mpu ckopoctu 60
kM/4. MoiHocTh MoTOpa 17 kBT, K03 punment nonesnoro aeiicreus motopa 30 %.
TennoTrBopHast ciocoOHOCTh O€H3WHA (] = 45-10° JIx/kr.

19. B cocyx ¢ Bomoii ¢ obmeil TemmoeMKocTio € = 1670 [x/K mpu ¢ = 20°C
moMecTHIH my =100T gpaa mpH t; = -8 °C. Kakas yCTaHOBUTCS TemIepaTypa?
ViaenpHasd TEIUIOTA IUIABJIEHUS JIbIa A = 3,3'103 JIk/KT, yaenbHas TEII0eMKOCTb
2,1-10° Jix/(xr'K).

20. JTo KaKoii TeMIIepaTypsl OXIAIHTCS BO3AYX, Haxomsmuiics mpu O °C, eciu
OH pacmupseTcs aguadaTnyecku oT oobema Vi 10 Vo =2V, ?

MexaHn4yecKHe KoJIe0aHus.
21. JIBa miapuka c 3apsgaMu +tg, )K€CTKO CBSI3aHHBIE HEBECOMBIM CTEKHEM

JUTUHBI I, HAXOJATCS B DJICKTPUUECKOM I0JIE, KOTOPOE AEHWCTBYET HAa HUX C CHIIOU
+qE. Onpenennure mMaccy KaXJoro mapuka, €Clid aMIUIMTya MajblX NONEPEYHBIX
KOJIeOaHU IapUKOB paBHA ¥y, @ MAKCUMaJIbHAs CKOPOCTh IAPUKOB vg.

22. I'py3 konebieTcsi 1o BEpTUKAIM Ha PEe3WHOBOM IHype. Bo ckonbko pas
WU3MEHUTCS TIEPHUO/I BEPTUKATBHBIX KOJIEOaHUH Tpy3a, €CIIK ero MOJABECUTh Ha TOM Ke
HIHype, CII0KCHHOM BIBOEC?

23. Onpenenuth HavyalbHYyIO a3y koyieOaHuit tena, ecnu vepe3 0,25 ¢ ot
Havajga JBIDKEHUS CMEIICHHe OBLJI0 paBHO TMOJIOBUHE aMmIuuTyabl. llepuon
Kosebanuii 6 c.

24. B HenoABMKHOM JTU(TE BUCUT MasiTHUK, Mepuo Kosiedanuii kotoporo T =
1 c. C xakuM yCKOpEeHHEM ABMKETCS TUQT, €CIIM IEPUO KOJeOaHId STOT0 MasiTHUKA
ctas paBHbIM T1 = 1,1 ¢? B kakom HampaBieHUH JBHKETCS TUQT.

25. Ecnu yBeNIMYUTh Maccy rpy3a, MOABEIICHHOTO K CIUpaTbHON MPYKUHE, Ha
600 1, TO mepuox KojebaHuW Bo3pacTaeT B 2 paza. OnpeaenauTh Maccy
MIEPBOHAYATIFHO MOABEIICHHOTO TPy3a.

BosHoBBIE IpOLIECCHI.

26. HaiiTu CKOpPOCTH paclpoCTpaHEHHUs 3BYKOBBIX KOJieOaHUM B BO3IyXeE,
mmHa BoJHBI KoTophix 1,0 M, a wyactora konebanuit 340 I'm. Yemy paBHa
MaKCHUMAaJIbHasi CKOPOCTh CMEIICHMsI YacTHUI[ BO3JlyXa, €CIM aMIUIUTyaa KoJeOaHuit
0,2 Mm?

27. Jlea karepa JBWXYTCS Ha BcTpeduy Apyr apyry. C mepBoro karepa,
ABIKYIIErocsi O cKopocThio Uq =10 M/c, mochuiaeTcs yiabTpa3ByKOBOW CHTHAN

gactoToi Ny =50 I'm, koTOpBIl pacmpocTpaHsiercs B Boae. Ilocime oTpaxeHus ot
BTOPOrO KaTepa CHUTHAJ MPHUHIAT MEPBbIM KaTepoM C 4YacToTod N, =52 kI,

[IpuHUMas CKOPOCTh pacHpOCTpaHEHHUs 3BYKOBBIX KojeOaHuii B Bome paBHOW 1,54
KM/C, OIIPEICIINTh CKOPOCTh IBMYKCHHUST BTOPOT'O KaTepa.

28. KonebartenbHbIil KOHTYp COCTOMT M3 KOHAeHcaTopa eMkocThio C = 888 nd
U KaTyIIKA ¢ MHAYKTUBHOCTBHIO L = 2 mI'H. Ha kakyro IJIMHY BOJIHBI A HACTPOSH
KOHTYp?
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29. O6pyu amamerpom D = 56,5 cM BHCHUT Ha TBO3/e, BOUTOM B CTEHY, U
COBepIlIaeT Majble KojieOaHWs B IUIOCKOCTH, MapaienbHOl cteHe. Hailitu mepuon
kosnebanuit T obpyua.

30. CmenieHue OT MOJIOKEHUSI PAaBHOBECHS TOYKH, OTCTOSILEH OT UCTOYHUKA
koyicOanuii Ha paccrosaud | = 4 cMm, B MomeHT BpeMeHu t = T/6 paBHO MOJIOBHHE
amruntyael. Halitu oy A Oeryiieil BOJHBI.

IlpumepHbIii NepevyeHb 3a1aHUil 1151 KOHTPOJbHOH padoThl Ne2

DJIeKTPOCTATHKA.

1. /IBa mapuka OJMHAKOBBIX pajnyca U Macchl MOABEIICHbl HA HUTAX OJAMHAKOBOMN
JUTMHBI TaK, YTO UX MOBEPXHOCTH compukacaroTcs. Kakoi 3apsg g Hy>)KHO COOOIIUTD
niapukam, 4toObl cujla HaTs>KeHUsI HUTel ctana paBHod T = 98 MH? PaccrosiHue ot
IIEHTpa IapuKa JI0 TOUYKHU mojaBeca I = 10 ¢cM; Macca KaKJIoro mapuka m = 5T.

2. Konblio u3 mpoBOJIOKH paauycoM R = 10 cM UMEET OTpHUIATeIbHBINH 3aps
g = —5 HKu. HaliTn HanpsikeHHOCTh E 3JIEeKTpUYECKOro MOJIsl Ha OCH KOJIbLA B TOUKE,
PAacnonoKEHHOM HAa PACCTOSIHUM L = 10 CM OT LIEHTpa KOJbIIA.

3. Mexny IUIacTUHAMHM IUIOCKOTO KOHJEHCAaTopa TIOMELIEHO JBa CJOs
IAHMAJIEKTpUKA — CIIosHas IiacthuHa (€, =7) tommuHoit d; = 1 MM u mapadun
(e,=2) rommumuoit d, = 05 wmm. Onpemenure 1) Hampsx€HHOCTH
DIIEKTPOCTATUYECKHUX MOJICH B CIIOSIX TUAJICKTPUKA; 2) JJICKTPUYECKOES CMEIICHUE,
€CJIM Pa3HOCTh MOTEHIIMAJIOB MEXK/y IJIacTUHAMU KoHeHcaTopa paBHa U = 500 B.

4. Tlonwni map HecET Ha cebe paBHOMEPHO pachpeAciEHHBIN 3apsj.
OmpenenuTh paguyc mapa, eciid NOTeHIMAal B IeHTpe mapa paseH | ; =200 B, a B
TOYKE JIeXkKaIIeH oT IeHTpa Ha pacctosiHuu ' =50 cm j , =40B.

5. DNeKTpoCcTaTUYECKOE MOJe CO3/1aéTcsa OECKOHEYHBIM HUIMHAPOM PauyCcoM
8 MM, paBHOMEpPHO 3apsOKEHHBIM C JIMHEWHOW IuIoTHOCThIO t =10uKn/M.
Onpenenure pa3HOCTh MOTEHIIMATIOB MEX/Y BYMSI TOUKAMU 3TOTO IOJIS, JIEKAUTUMU
Ha PACCTOSIHUU 1 =2 MM U ', = 7 OT HOBEPXHOCTH 3TOTO LHJIMH]IPA.

MarneTusm.
6. Ilo mpsiMoMy ropu30HTaIbHOMY MPOBOAY MpoIyckatoT Tok 13 = 10 A.
[Ton HuMm Ha pacctostHun R=1,5 cM HaxoauTCs napamieNnbHbIi eMy aTlOMUHUEBBIH
MIPOBO/I, 0 KOTOPOMY mporyckatoT Tok 1,=1,5 A. Onpenenute, Kakoi 10KHA OBITH
IOLIAb AIFOMUHUEBOTO MTPOBOJIA, YTOOBI OH YJEPKUBAJICS HE3AKPEILIIEHHBIM.

2
IInoTHOCTE ajmIOMUHHUS I = 2,7—3.
cm

/. B MarHuTHOM mOJIe, MHAYKIIUS KOTOporo B = 0,05 Tn, BpamaeTcsi cTepKeHb
JUIMHOM [ =1 M ¢ yIJI0BOM CKOPOCThIO w = 20 paa/c. Och BpalleHUs MPOXOJUT Yepes
KOHEIl CTEp>KHA W TNapajulelibHa MAarHUTHOMY mnosto. Hautu »3.40.c. MHAYKIWWH,
BO3HHUKAIOIIYIO Ha KOHI[aX CTECPIKHA.

8. DneKTpoH, YCKOpeHHBIM pazHocThio moTeHuuanoB U= 0,5 kB, aBmxkercs
napajuiesIbHO TPSIMOJIMHEHHOMY JJIMHHOMY MPOBOJY Ha paccrtossHun I = 1 cMm oT
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Hero. Omnpenenure cUily TOKa, JEUCTBYIONIYIO Ha 3JIEKTPOH, €CIU 4Yepe3 MPOBOIHUK
npornyctuTh Tok | = 10 A.

9. Onpesnenure MarHUTHYIO HHAYKIIMIO HA OCH TOHKOTO ITPOBOJIOYHOTO
KoJibla paguycoM R = 5 cm, o kotopomy Teuért Tok | = 10 A, pacrnonokeHHOMY Ha
paccrostauu d = 10 cM OT LIeHTpa KOJIbIIA.

10. B ogropoasoM marautHoM nose (B=0,2 Ti) paBHOMEPHO ¢ 4acTOTOM N =
600 mun " Bpamaercst pamka, conepxamas N = 1200 BUTKOB, INIOTHO IPAICTAFOLIHX
npyr k apyry. [Tnomans pamkxu S = 100 cm”. Och BpAILICHUS JISKUT B TJIOCKOCTH
paMKH U TIePIEHANKYIISIPHA TUHUU MarHUTHOW HHIYKIIMU. OnpeaennTh
MakcumanbHyio 3.J1.C., HHIyIUpyeMyIO B paMKe.

ITocTOAAHHBIN U NEPEeMEHHBIN YJIEKTPUYECKUH TOK.

11. Cuna toka B npoBojHuKe conpotuBienneM R = 120 Om paBHOMEPHO
Bo3pactaeT ot lg =0 10 Imax= 5 A 3a Bpems t= 15 €. Onpeenute BbIACIUBIIEECS 3a
3TO BpeMsI KOJIMYCCTBO TETLIOTHI.

12. AKKyMyJISITOp TIOJIKJTFOYCH OJIMH pa3 K BHEITHEH IEMU ¢ CONPOTUBIICHUEM Ry,
Apyroi pa3 — ¢ Rz IIpw 3TOM KOJMYECTBO TEIUIOTHI, BBIACIISIONICHCS BO BHEIIHCH
e B CIMHUIYY BPEMEHH, oAMHAKOBO. Ompenenute BHYTPEHHEE CONPOTHBIICHUE
aKKyMYJISATOPA.

13. JlaMmOBBI peoCTaT COCTOMT W3 IIATH ANCKTPUYSCKHUX JIAMITOYEK, BKITFOUCHHBIX
napajviensHo. Haiiti comporuBieHre peocrara: 1) Korja ropst BCe JIAMIIOUKH; 2) KOrja
BBIBMHYMBAIOTCS: @) OfHA; O) JBE; B) TPH; I') YeThIpe JaMiouku. COMpOTHBICHHE KaXKIOH
namriouky paBHo 350 Om..

14. ]IBa 01MHAKOBBIX IIWIMHAPUYCCKUX TIPOBOJHUKA OJMHAKOBOM JITUHBI K
OJIMHAKOBOT'O CEUCHUs, OJIMH U3 MM, a IPYTol U3 JKejie3a, COCTMHCHBI
napayuienbHo. HalTH OTHOIIIEHNE MOIIIHOCTEH TOKOB JIJISE TUX IMPOBOTHUKOB.

VY nenpHOE CONMPOTUBIICHUE MEIU U JKeJie3a paBHO, COOTBETCTBEHHO, 17 1 98 HOM M.

15. BonbT™MeTp BKIIOUEHHBIN B CETh MOCIEIOBATEIIEHO C COMPOTURICHUEM Ry
nokasan Hanpsbkenue U;=198 B, a npu BKIIIOUEHUH MOCIEI0BATEIBHO C
conpotuBieHneM R, = 2 Ry mokazan U,=180 B. Onpenenure conpotusnenue Ry u
HaIpspKeHUe B CETH, eclii conpoTuBieHne BosbT™MeTpa =900 Om.

I'eomeTpuuyeckasi onTuka.

16. Cobuparomias JrMH3a JaeT U300pakKeHHEe HEKOTOPOTro OOBEKTa Ha DKpaHe.
BricoTa m300paxenus paBHa a. OCTaBIisas HEOIBWKHBIM 3KpaH U 00BEKT, HAUMHAIOT
JBUTATh JIMH3Y K 3KpPaHy M HaXOJAT, YTO IPU BTOPOM YETKOM HM300paKCHUH 00BEKTa
BBICOTa M300pakeHMsI paBHa b. HaliTh JeHCTBUTEILHYIO BEICOTY IIpeaMeTa /1.

17. TlapannenbHBIH TYyYOK CBETa NPOXOJUT dYepe3 IUIOCKOMAPaLICIbHYIO
CTEKJITHHYIO TUIACTUHKY (n = 1,5), TonmuHa KOTOpo# d =1 cM. Yroi nageHus @ = 30°.
OnpenenuTs BETUYUHY CMEIICHUS MMyYKa, T.C. PACCTOSTHUE MEXIY OCSIMH ITydKa J0 H
MIOCJIC MTPEITOMIICHUS.

18. Ha ropusoHTanbHOM JHe OacceitHa rinyounoi h=1,5 M jexur miockoe
3epkajo. JIyd cBeTa BXOAMWT B BOJY MO YIJIOM i = 45°, OTIPEJICITMTE PACCTOSTHUE S OT
MecTa BXOXACHHS JIy4a JO MECTa BBIXOJAa €ro Ha TOBEPXHOCTh BOJBI IIOCIIE
oTpaxkeHust ot 3epkaina. [Tokazarens npesomieHus Boabsl N = 1,33.
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19. 13 ToHKOW MIOCKOMapaIeIbHON CTEKJISIHHOM JIMH3bI M3TOTOBJIEHBI TPU
mma3b1. DOKYCHOE paccTosiHUe THH3 1 M 2, CIOKEHHBIX BMECTe PaBHO —f ', (hOKyCHOE
paccTosiHEe THH3 2 W 3 CIOKEHHBIX BMecTe paBHO —f°. Ompexenute (OKyCHOE
PacCTOSIHUE KaXKIOM JTUH3BI.

20. TlonmoxwutenbHass JMH3a JAET JCHUCTBUTEIbHOE M300pa)keHue ¢
yBenrueHueM B 2 paza. Onpenenuts (OKYCHOE PacCTOSHUE JIMH3bI, €CIIU PACCTOSIHUE
MEXIy JUH301 1 n300paxkeHueM paBHO 24 cMm.

Iloka3aTeJn U IIKAJIA OLICHUBAHUS BHINOJHEHUSI KOHTPOJbHOH PadoThI
O IToxa3zarenn

HCHKa

- ConepxaHue OTBeTa B IIEJIOM COOTBEICTBYET TeMe 3ajaHus. [IponeMOoHCTpHpOBaHO
3HaHUE (PAaKTUYECKOTO MaTephalia, OTCYTCTBYIOT (haKTHYECKUE OIIHOKH.

- [IponeMOHCTpHPOBAaHO  yBEPEHHOE  BIAJCHUE  IMOHATHHHO-TEPMHHOIOTHYECKIM
amnmapaToM JIMCIMIUIMHBI (YMECTHOCTh YHOTpeOieHus, aOOpeBHATyphl, TOJIKOBaHHE H T.JI.),
OTCYTCTBYIOT OIIMOKH B yNOTpeOJIeHHH TepMHUHOB. [lokazaHo yMenoe HCIoib30BaHNE KaTeropui
W TEPMHUHOB JTUCHUIUIMHBI B MX aCCOIMATUBHOW B3aUMOCBS3H. [IpO7eMOHCTPHUPOBAHO YMEHHUE
AQpPrYMEHTHPOBAHO W3JaraTh COOCTBEHHYIO TOYKY 3peHHs. BHIHO yBepeHHOe BiaJicHHE
OCBOCHHBIM ~ MaTEepPHAaJiOM, H3JIOKECHHE COMPOBOXKICHO  aJICKBATHBIMH  WILTFOCTPAIUSMH
5 |(mpuMepamu) U3 TIPaKTHKH.

— OTBeT 4eTKO CTPYKTYPHPOBAH U BBICTPOCH B 3aJ]aHHOM JIoTHKe. YacTu oTBeTa JOrn4ecKu
B3anMOCBs3aHbl. OTpaskeHa JIOrHYecKasi CTPYKTypa mpo0OiieMsl (3a1aHus): MOCTaHOBKA MPOOIEMbI
- aprymeHTanus - BbiBOAbl. OObEM OTBETa YKJaJbIBaeTcs B 3aJaHHBIC PaMKU MPH COXPaHEHHH
CMEBICTIA.

- Bhicokasi cTereHb caMOCTOSITENBHOCTH, OPUTHHAILHOCTD B MPECTABICHUN MaTepHana:
CTUJIMCTUYECKHE  OOOpOTHI, MaHepa M3JIOKEHHs, CIOoBapHbIM  3amac.  OTCYTCTBYIOT
cTuircTUYeckne u opdorpaduyeckue ommOKH B TekcTe. PaboTa BBIMOTHEHA aKKypaTHO, 0e3
[TIOMapOK U MCIPABICHUIA.

- ConepxaHue OTBeTa B IIEJIOM COOTBEICTBYET TeMe 3ajaHus. [IponeMOoHCTpHpOBaHO
3HaHUE (PAaKTUYECKOr0 MaTepHhalla, BCTPEYatoTCsl HECYIIECTBEHHBIEC (PaKTHUECKUE OIIHOKH.

- [IponeMoHCTpHpPOBaHO  BIIAJICHHME  MOHATHHHO-TEPMUHOJIOTMYECKAM  amllapaToM
NIMCIUTUIMHBL, 0TCYTCTBYIOT ~ OMMOKKM B ymorpebineHun tepmuHoB. [lokazaHo  ymenoe
WCTIOJIb30BaHME KATErOpuil M TEPMHHOB JAWCIUILIMHBI B WX AacCOLUUATHBHOW B3aMMOCBS3H.
[TponeMOHCTPHPOBAHO yMEHHE apryMEHTHPOBAHHO H3JIaraTh COOCTBEHHYIO TOYKY 3pCHHS.
113110)KeHUE OTYACTH COMPOBOXK/ICHO aICKBATHBIMHU WILTFOCTpAIMsMH (TIPUMEpPaMH) U3 MIPAKTUKH.
4 OTBeT B JIOCTATOYHOW CTEIEHH CTPYKTYPUPOBAH ¥ BHICTPOCH B 3aJaHHOW JIOTMKe 0e3
HapyIeHni obmero cMmpicia. Yactu oTBera JIOTHUECKH B3aMMOCBs3aHbl. OTpakeHa JIOrHYecKas
CTpyKTypa TpoOjeMbl (3aJaHus): MOCTaHOBKA MPOOJIEMbl - apryMeHTanusi - BbIBOAbI. OO0bem
OTBETa HE3HAYUTEIBHO MTPEBBIMIACT 33/IaHHbIC PAMKH IIPH COXPAaHEHUHU CMBICIA.

- JocraToyHas CTENEHb CaMOCTOSTEIbHOCTH, OpPWUTHHAIBHOCTH B  IPEACTABICHUH
MaTepuana. BcTpedarorcss MenkKue M HE HCKaKalolMe CMBICHAa OMIMOKH B CTHIIMCTHKE,
crunucTudeckune mramibl. Ecth 1-2 opdorpaduueckne ommbku. PaGora BEITIONIHEHA aKKypaTHO,
0e3 MOMapoK W UCIPaBJICHUH.

- ConepxaHue OTBeTa B IIEJIOM COOTBEICTBYET TeMe 3ajaHus. [IponeMOHCTpHpOBaHO
YIOBJIETBOPUTEIBbHOE 3HAHUE (haKTUIECKOro MaTepuaa, ecTh haktuyeckue oumodku (25-30%).

- [IponeMOHCTPHPOBAHO  JIOCTATOYHOE  BJIAJICHUE  MOHATHHHO-TEPMHHOIOTHYECKHM
anmapaToM JUCIHIUIMHBI, €CTh OIIMOKU B yIIOTPEOJICHUU U TPAKTOBKE TEPMHUHOB, paciin(poBke
a0OpeBuaryp. OmMOKM B HCIIONB30BAHUM KATETOPHA W TEPMHHOB JUCIUIUIMHBI B HX
ACCOIIMAaTHUBHOM  B3aMMoOCBsi3W. Her coOcTBeHHOW TOukM 3peHuss 7nub0 oOHa  ciabo
apryMeHTHpoBaHa. [[puMephl, IPUBEICHHBIE B OTBETE B KAYECTBE MPAKTHUECKUX HILTIOCTPAIHA,
B MaJIOW CTENIEHH COOTBETCTBYIOT M3JIOKEHHBIM TEOPETUYCCKUM aCTICKTaM.

- OTBeT IIOXO CTPYKTYPUPOBAH, HapyllleHa 3ajJaHHas JIoTHKa. YacTu oTBeTa pa3opBaHbI
JIOTMYECKH, HET CBA30K MEKAY HUMH. OMIMOKM B TPEACTABICHHH JIOTHYECKOW CTPYKTYPHI
npoOJsieMbl (3alaHKsA): MOCTaHOBKA TPOOJEMBbI - apryMeHTanusi - BbiBoAbl. OObeM OTBeTa B
cymectBeHHo# crenenn (Ha 25-30%) OTKIOHSETCS OT 3aJJaHHBIX PAMOK.
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— TekcT oTBera NMPHUMEPHO HAITOJOBHHY IPEACTaBIsACT COOOW CTaHIAPTHBIC O0OPOTHI U
(dpasel u3 yueduuka/nexiuit. O6unmme ommubOK B CTHANCTHKE, MHOTO CTHIIMCTHYECKHX IITAMIIOB.
Ectp 3-5 opdorpaduueckux ommbOok. Pabora BhIOIHEHAa HE OYEHb aKKypaTHO, BCTPEUYAIOTCS
[TOMapKU U MCIIPABJICHUS.

— Conep:kaHre OTBETa HE COOTBETCTBYET TeMeE 3a/laHHWsl WM COOTBETCTBYET €My B OYEHb
Masioi crerieHn [IpoJeMOHCTPUPOBAHO KpaiiHe HH3KOe (OTPhIBOYHOE) 3HAHHE (HAKTHYESCKOTrO
MaTepuaia, MHOrO (JaKTHYECKHX ONMIMOOK - MPaKTH4ecku Bce (hakThl (IaHHBIC) JTHO0 MCKaXKEHBI,
00 HEBEPHHBI.

— [IponeMoHCTpUpPOBAHO KpaiHe ciaaboe BiajJeHHE MOHATHHHO-TEPMHUHOIOTHUYSCKUM
anmapaToM JUCHHUILTHHBI (HEYyMECTHOCTh YIIOTPEOIeH s, HeBEpHbIC a0OpEBUATYPBI, HCKAKEHHOE
TOJIKOBaHWE M T.J.), MPUCYTCTBYIOT MHOTOYHCICHHBIC OIIMOKH B YIOTPEOJICHUH TEPMHHOB.
[Toka3aHbl HEBEPHBIC ACCOLMATHUBHBIC B3AMMOCBSI3M KATErOPHA M TEPMHHOB JWCIUIUIUHBI.
OTCyTCTBYeT apryMeHTaIlsi W3JI0KCHHOW TOYKHM 3PEHHs, HET COOCTBEHHOW MO3UIIHH.
OTCYTCTBYIOT IPUMEPHI U3 MPAKTUKU JTHOO OHHM HEaJeKBATHBI.

— OtBer mpeacTaBisieT COOOH CIUIOMIHOM TEeKCT 03 CTPYKTYPUPOBAHHS, HapylleHa
3ajaHHas Jormka. YacTh oOTBeTa HE B3aUMOCBS3aHbl JIOTHUSCKH. HapyieHa sormyeckas
CTpyKTypa TpoOieMbl (3aaHus): MOCTaHOBKA MPOOJIEMbl - apryMeHTanusi - BeIBOAbI. OO0bem
oTBeTa OoJiee yeM B 2 pa3a MEHbIIE WM IPEBBIIIACT 3aIaHHbIH.

— TekcT oTBeTa MpEACTABIISAET MOMHYIO KaJIbKy TeKcTa yueOHuKa/mekiuid. CTUINCTUYECKHE
OIIMOKK TPHBOIAT K CYIIECTBEHHOMY MCKa)KCHHUIO cMbicia. bosbiioe uncio opdorpadudeckux
ommbok B Tekcre (O6omee 10 Ha crpanuiy). PabGoTa BBITOIHEHA HEAKKYPAaTHO, C OOMIIMEM
[TIOMapOK U MCIPABICHUIA.

PacuetHo-Tpaduueckas padora (3agaHue)

Texymunii KOHTpOJb N0 AUcHUIUIMHE PU3MKa TPOBOAUTCS B JOpME pacueTHO-
rpaduyeckux padot. Temsr PI'P:
PI'P 1 Kunematuka IBUKEHUS
PI'P 2 MonexynspHas Gpu3nka 1 TepMOJAMHAMUKA
PI'P 3 DnekTpuuecTBO U 3JIEKTPOMArHeTU3M.
PI'P 4 KoneGanus
NHnuBuayanbHbIE 3a1aHUs BBIAAIOTCS MIPEIIOIABATEIIEM.

Kpurepun ouenuBaHus:

— MOJTHOTA U MPaBUIBHOCTh OTBETA;

— CTeNeHb OCO3HAHHOCTH, TOHUMAaHUS U3y4€HHOT0;
— SI3BIKOBOE O(POPMJIICHUE OTBETA.

Tabmuma 11
[Toka3zaTenu u mIKaja OlEHUBAHUS BBITOJTHCHHS
pacueTHO-TpaduUecKoi paboThI (3a1aHMs)

Orenka

Ilokazarenu

—  CopnepxaHue OTBEeTa B IIEJIOM COOTBETCTBYET TeMe 3amaHus. IIpomeMoHCTpHpoOBaHO
3HaHUE (PAKTUYECKOTO MaTepralia, OTCYTCTBYIOT (haKTHYECKHE OIIHOKH.

—  IIponemMoHCTpUPOBaHO YBEPEHHOE BIIAJICHUE MOHSITHHHO-TEPMHUHOIOIMYESCKAM alapaToM
UCIMIUIMHBL (YMECTHOCTh yMoTpeOJeHus, ab0peBUaTyphbl, TOIKOBAHUE U T.J.), OTCYTCTBYIOT
OIIMOKK B YyIOTpeOIeHnN TepMHHOB. [loka3aHo ymenoe HCroab30BaHNe KATEropuil M TEPMUHOB
MCIUIUIMHBL B WX  acCOIMATUBHOM  B3aMMOCBS3M. [IpOJEeMOHCTPUPOBAHO  yMEHHE
ApPrYMEHTHPOBAHO WU3JIaraTh COOCTBEHHYIO TOYKY 3peHUs. BuAHO yBepeHHOe BIiajieHUE
OCBOCHHBIM ~ MAaTEpUaliOM, W3JIOKEHHE COMPOBOXACHO aJIeKBaTHBIMH  HJUTIOCTPAIHSAMHU
(mpumepamu) U3 MPAKTHKH.

—  OTBeT 4eTKO CTPYKTYPHPOBAH M BBICTPOCH B 3aJaHHOM JIOTHKe. YacTh oTBeTa JIOTHYECKH

B3aMMOCBs3aHbl. OTpaskeHa JIOTMYecKas CTPyKTypa mpoOieMbl (3aaHus). IMOCTAHOBKA
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MpoOIeMbl - apryMeHTanus - BbiBobl. O0bEM OTBETa YKIIAJbIBAaeTCsl B 3a/IaHHBIC PAMKU MPH
COXpaHEHUH CMBICIA.

—  Beicokasi creneHb caMOCTOATENLHOCTH, OPHTHHAJIBHOCTh B TPEICTABICHUH MaTepHaa:
CTUJIMCTUYECKHE OOOpOTHI, MaHepa HW3JIOKEHHs, CJIOBapHBIH 3amac. OTCYTCTBYIOT
CTUJICTUYECKHE W opdorpaduueckue OmuOKH B TeKkcTe. Pabora BBIMONHEHAa akKypaTHO, 0e3
[TIOMapOK U MCIPABICHUIA.

—  Copepxanue OTBEeTa B IIEIOM COOTBETCTBYET TeMe 3amaHus. IIpomeMoHCTpHpoOBaHO
3HaHUE (PAaKTUYECKOro MaTephalla, BCTPEYatOTCsl HECYIIECTBEHHBIEC (PaKTHUECKUE OIIHOKH.

—  IlpomemoHCTpHpOBaHO  BIaJICHHE  TOHATHWHO-TEPMUHOJIOTHYECKUM anmapaTom
IMCIUTUIMHBL, 0TCYTCTBYIOT ~ OMIMOKKM B ynoTpeOneHnn TepMuHOB. [lokasano ymenoe
MCTIOJIb30BaHME KATErOpHil M TEPMUHOB JUCHUIUIMHBI B MX AacCOIMATHBHOW B3aMMOCBS3H.
[IponeMOHCTPUPOBAHO yMEHHE apryMEHTUPOBAaHHO H3JIaraTh COOCTBEHHYIO TOUYKY 3pCHHS.
l3510)keHUE OTYACTH COMPOBOXKICHO aJCKBATHBIMH WIUTIOCTpanusMu  (puMepamu) u3
[PAKTHKH.

—  OTBer B JIOCTATOYHOW CTENEHU CTPYKTYPHPOBAH M BHICTPOCH B 3aJ]aHHOW JIOTHKE 0Oe3
HapyIIeHWH 001ero cMpicia. YacTu oTBera JJIOrn4ecky B3anMocBsi3anbl. OTpaskeHa JorndyecKkas
CTpyKTypa mpoOiiembl (3aaHKs): MOCTAaHOBKA MPOOJIEMbI - apryMeHTalus - BbIBOJbI. O0beM
OTBETa HE3HAYUTEIBHO MTPEBBIMIACT 33/IaHHbIC PAMKH IIPH COXPAaHEHUHU CMBICIA.

—  JlocraTouHass CTENEHb CAMOCTOSTENbHOCTH, OpPUTHHAIBHOCTH B  MPEICTaBICHUH
MaTepuana. BcTpewaroTcs Menkue W HE HWCKaKalollMe CMbICTa OIMMOKA B CTUJIMCTHKE,
crunuctudeckne Imrammbl. Ecte 1-2 opdorpaduueckne ommbOku. Pabora BhimomHeHa
AKKypaTHO, 03 MOMapOK W UCIPaBICHUH.

—  ComepkaHue OTBETa B IIEJIOM COOTBETCTBYET TeMe 3aaaHus. [IpoJeMOHCTPUPOBAHO
VIOBIIETBOPUTEIBHOE 3HAHNE (PAKTHYECKOTO MaTepHaa, ecTh pakrrdeckue omuoku (25-30%).
—  IIpomeMOHCTPHpPOBAHO  JIOCTATOYHOE  BJIAJCHHE  OHITHITHO-TEPMHUHOIOTHYCCKUM
anmapaToM JAUCIUILUIUHBL, €CTh OMIMOKU B YIIOTPEOIICHUH U TPAKTOBKE TEPMHHOB, PaCIIN(POBKE
a0OpeBuatyp. OmmMOKM B WCIOJBb30BAHUM KATErOPUHA W TEPMHUHOB HMCIMIUIMHBI B HUX
ACCOIMAaTUBHOM B3aMMOCBs3U. Her coOCTBeHHOM TOYKM 3peHHs Ju00 OHa ciabo
aprymeHtupoBaHa. [[pumepsl, IPUBEICHHbBIC B OTBETE B KA4YECTBE MPAKTHUSCKUX UILUTIOCTPALINii,
B MaJIOil CTEMICHU COOTBETCTBYIOT U3JI0KEHHBIM TEOPETHYSCKUM ACTIEKTaM.

—  OrTBer IUIOXO CTPYKTYpHpOBAaH, HapylleHa 3ajJaHHas Jiorhka. YacTi oTBera pa3opBaHbI
JIOTMYECKH, HET CBA30K MEKAy HuMH. OmHMOKM B MPENCTABICHHM JIOTHYSCKOHW CTPYKTYPBI
poOJsieMbl (3a7aHusl): OCTAaHOBKA MPOOJIEMbl - apryMeHTaius - BbiBombl. OObeM oTBeTa B
cymiectBeHHO# crenenn (Ha 25-30%) OTKIOHSETCS OT 3aJaHHBIX PAMOK.

—  Tekcr oTBera NMPUMEPHO HATMOJOBUHY MPEACTABISACT COOOW CTaHAApTHBIE OOOPOTHI W
¢dpa3el u3 yueOHuka/mexiuii. OOmIHE OMMUOOK B CTHIMCTHKE, MHOTO CTHIMCTHYECKHX
mramnoB. Ecte 3-5 opdorpadumdecknx ommbok. Pabora BhIMONHEHAa HE OYECHb aKKypaTHO,
BCTPEUAIOTCSI TOMAPKHU U MCIIPABIICHUSI.

—  ConepxaHue oTBeTa HE COOTBETCTBYET TeME 3aJIaHUsI WJIH COOTBETCTBYET €My B OUCHb
Mmasoii crerienn [IpogeMOHCTpUpOBaHO KpaiiHe HH3Koe (OTPBIBOYHOE) 3HaHME (DAKTHUECKOTrO
MaTepuaa, MHOTO (PaKTHYECKHUX OMIMOOK - MPAKTHYECKU Bce PakThl (TaHHBIE) TNOO HCKAXKEHBI,
00 HEBEPHHBI.

—  IIpomemoncTpupoBaHO KpaiiHe cia0oe BlaJCHUE MOHATHHHO-TEPMHHOIOTHYCCKUM
amnmapaToM — JUCHUIUIMHBL  (HEYyMECTHOCTh  YIOTpeOJieHHs, HeBepHble aOOpeBHATYPHI,
MCKa)XCHHOE TOJKOBAaHHE M T.J.), MPUCYTCTBYIOT MHOTOYHCIICHHBIC OMIMOKKA B YHOTpPEOICHUN
TepMUHOB. [loKkazaHbl HEBEpHBIC aCCOIMATUBHBIC B3aMMOCBS3H KATETOpUH M TEPMHUHOB
mcuIUIMHBL.  OTCYTCTBYET apryMEHTAIMsi M3JI0KEHHOH TOUYKM 3peHusi, HeT CcOOCTBEHHOH
mo3unru. OTCYTCTBYIOT IPUMEPBI U3 TIPAKTHKH JIU00 OHU HealeKBaTHBI.

—  OrtBer npencrapinsier cOOOH CIJIONIHOW TEKCT 0€3 CTPYKTYPUPOBaHMSI, HApyIIeHa 3a1aHHast
nmoruka. Yacth oTBeTa HE B3aMMOCBS3aHbI JIOTMYECKH. HapyieHa morumdeckas CTpyKTypa
poOJieMbl (3aaHus): MOCTAHOBKA MPOOJIEMBbI - apryMeHTalus - BeiBobl. O0beM oTBeTa Oosee
YeM B 2 pa3a MEHBIIIE WITH MTPEBBIMIAET 33 JaHHBIH.

—  Tekcrt oTBeTa MPEACTABISET MOJHYIO KajbKy TeKcTa yueOHuKa/mekunil. CTHIMCTHYSCKHIE
OIIMOKY MPUBOJAT K CYIIECTBEHHOMY UCKaXKEHHIO cMbicia. bormbioe uncino opdorpadpuaeckux
ommbok B Tekcre (Oomee 10 ma crpanumiry). PabGora BBITOJHEHA HEAKKYpPaTHO, C OOMIMEM
[TIOMapoK U MCIPABICHUIA.
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®OH/] OLIEHOYHBIX CPEACTB JJIA ITPOBEAEHMA I[TIPOMEXYTOYHOI'O
KOHTPOJIA
IIpuMepHBIN NepeyeHb BONPOCOB ISl MOATO0TOBKHU K IMPOMEKYTOYHOH

arrecranuu
2 cemecTp ouHasi popma (3auer)
Kunemarnka MareprajibHOM TOUKHM U MOCTYNATENLHOTO JABMKEHUS TBEPIOTO TeENa.
WNHueprimansHbie CHCTEMBI OTCYETa. 3aKOHBI Hhl0TOHA.
Nmmynbc Tena. 3aKOHbI U3MEHEHHS U COXPAHEHUS UMITyJIbCca Tefa.
Mexannyeckasi pabora. KuHernmueckass sHeprus u ee CBsi3b ¢ pabOTOM BHEIIHUX U
BHYTPEHHUX CHUJL.

5. TlorenumanbHas sHeprusi. CBA3b CUJIbI U NOTEHUHUAIBHON SHEPIHH.

6. 3aKOoH COXpaHEHHs U MPEBPALICHUS MEXaHUYECKOU YHEPTUU

7. MoMeHT uMIyJabca YacTHUIIbl. 3aKOHbI M3MEHEHHUS M COXPAHEHHS MOMEHTa HUMITyJbca
YaCTHULIBI.

8. MomMeHT mHepuHuu TBEpAOTO Tena. PacueT MOMEHT WHEpIHMH TeJl NMPaBUIBHON (QOpPMEI.
Teopema Ilrelinepa.

9. MowmeHT cunbl. OCHOBHOM 3aKOH JMHAMHUKH BPAIIATEIILHOTO IBMKEHUS TBEPIOTO TEa.

10. MoMeHT wuMITyJIbCa TBEPAOTO Tela. 3aKOH HM3MEHEHUS M COXpPAaHEHHUS  MOMEHTa
HMITYJIbCA.

11. T'apmoHuveckue KoJjeOaHUsT W WX XapakTepucTuku. JuddepeHnuanpbHoe ypaBHEHHE
rapMOHUYECKHUX KOJIe0aHUI U €ro pellieHue.

12. TuddepennmanpsHoe ypaBHEHHE 3aTyXalOIIUX KojeOaHuil U €ro perieHue.
XapaKTepUCTUKHU 3aTyXalolUX KOJeOaHUH.

13. uddepennmansioe ypaBHEHHWE BBIHYKICHHBIX KOJCOAHMH H €ro  pelicHHe.
Pe3onaHcHbIE KpUBBIE.

14. duznueckuii MasTHUK.

15. UneanbHblil ra3. OCHOBHOE ypaBHEHHUE MOJIEKYISIPHO-KUHETUYECKOW TEOPUH U1€aIbHOTO
ra3a. ['a30BbI€ 3aKOHBI.

16. Pacnpenencane MakcBeiuta u pacupezenenue bonpimana. bapomerpudeckas Gopmyiia.

17. SIBnenus mepeHoca.

18. OcHOBBI  TepMOAMHAMHUKH. BHYTpeHHss SHeprusi ujpeasbHOro rasa. PaOora
TepMoauHamuyeckon  cucreMmbl. KommdectBo  temnotel.  Temoemkocts. IlepBblii  3ak0H
TEPMOJIMHAMUKHU U €r0 MPUMEHEHUE K U30MPOLIECCaM.

19. O6parumeie u HeoOpatumbie mpouecchl. Lukmmueckue mponeccel. Lukn Kapwo.
KoadunmenT nonaeznoro neicTBUs TEIUIOBBIX MalllMH. BTOpoil 3aK0H TepMOIMHAMUKU

20. DHTpOTIUST WM ee CTaTHCTUYeCKas WHTepIpeTanus. Bo3pacTaHue SHTPONHH MpH
HEpaBHOBECHBIX Ipolieccax. ['paHUIBI IPUMEHUMOCTH BTOPOTrO 3aKOHA TEPMOAMHAMHUKH.

21. DrekTpocTaTHYecKoe MOJie B BaKyyMe M €ro XapaKTepUCTUKU (HANPsDKEHHOCTh W
noteHunuan). [IpuHIMO Cynepro3HIuy MOJICH.

22. Teopema ["aycca mist 971€KTPOCTATHUECKOTO TOJISt B BAKyyMe.

23. Pabora snekrpocraTrueckoro nojs. TeopeMa o HUPKYISIIHMHA BEKTOpA HAMPSHKEHHOCTH
AJIEKTPOCTATUYECKOTO MOJIS.

24. TIpOBOJHUKH B DIEKTPOCTATUICCKOM TOJIE. DIEKTPOEMKOCTh YEAMHEHHOTO TPOBOIHUKA.
DNEeKTPOEMKOCTh KOHJICHCATOpa. JHEPTUsi KOHJIEHCATOPa.

25. DnekTpuyeckoe mosie B audniekTpuke. [lomspusanus auanekrpuka. Teopema [Maycca st
AJIEKTPUYECKOTO TOJISI B IUAIEKTPUKE.

26. I[locTOSTHHBIH MEKTPHUECKUI TOK M €70 XapaKTePUCTUKU. 3aKOHBI IIOCTOSTHHOTO TOKA.

poONPRE

Kputepuu oleHKH 0TBETOB HA 3a4eTe
Taoauma 5
Kputepuu onenku
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MakcumansHoe | Kosn-
HanmenoBanue
HOKA3aTeIs Kpurepuu onenku KOJIMYECTBO 4eCTBO
0aioB 0aJuI0B
|. KAUECTBO OTBETA
1 CooTBeTCTBHE OTBETOB, | - CHCTEMaTH3HpOBaHHBIC, TiayOokue 1| 10
MIOCTaBJIEHHBIM MIOJIHbIE 3HAHMSI [0 BCEM paszesiaM ydueOHO
BOIIpOCaM MIPOrpaMMbl
- MIOJIHOE U INIyOOKO€ YCBOEHUE OCHOBHOW M
JOTIOJIHUTEIBHOMN JIATEPATYPBI,
pPEeKOMEHJI0BaHHON paboueil mporpamMmoit
JUCLMILTAHBI
-yMEHUE OpPUEHTHPOBATHC B  TEOPHUSIX,
KOHLEIIUSAX U HAMPaBJICHUSX [0 U3y4aeMoil
JCLIUIUINHE
2. I'paMOTHOCTH | - BJIaZICHUE TEPMUHOJIOTUEN U MOHSATUMHBIM | 5
U3JI0KEHUS anmnapaTom 1npoOIeMsbl;
- HAYYHBIN CTUJIb U3JI0KEHUSI.
3. CaMOCTOATENBHOCTH | - CTENeHb 3HAKOMCTBA aBTOpa paboTel C| 5
BBINIOJIHEHUS paboThl, | aKTyaIbHBIM COCTOSSHUEM  HM3y4daeMmoil
riyovuHa popaboTKU | MpoOIEeMaTHKY;
Marepuana, - JIOTIOJTHUTEIIbHbIE 3HAHUA,
HCIO0JIb30BaHUE UCI0JIb30BAHHBIE MPH HANUCaHUU DPAOOTHI,
PEKOMEHI0BaHHOM 1 | KOTOpPbIE MOJYYEHBI IOMUMO IPEI0OKEHHON
CIPaBOYHOM JIUTEPATYphl | 00pa3oBaTeIbHON NPOrPAMMBI;
OO0111as1 O1IEHKA 32 BBINOJIHEHUE 20
OTBETbBI HA AOIIOJIHUTEJIBHBIE BOITPOCHI 110 COAEP’)KAHUIO PABOTHI
Bompoc 1 5
Bomnpoc 2 5
OO61ast O1eHKa 32 OTBETHI HA BOMPOCHI 10
Hroro 30

Jlns mepeBopa 0ayuIOB KPUTEPHATBHO-IIKATUPOBAHHON TAaONUIBI B OIEHKY MPHUMEHSETCS
YHHBEpCcallbHas IIKajla OIIEHKH 00pa3zoBaTeNbHBIX nocTwkeHwid. Ecim crynent nabupaer 18-30
0aJUTOB | BBIIIE - OIICHKA <3auTeHO», 26 -21 6ayIoB U BHIIIE - OICHKA «xopomo», 18-21 6amnoB u
BBIIIIE - OIIEHKA «yIOBJIETBOPUTEIHHO», MeHee 18 - OlleHKa «He 3a4TeHO».

3 cemecTp ouHasi popma (IK3aMeH)

1. MaruaurtHoe noje B Bakyyme. MarauTtHast uHaykuus. [lpunnun cyneprno3unuu mnoJiei.

2. 3axon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacdeTy MarHUTHOTO TIOJIS MIPSIMOTO U
KpYTrOBOT'O TOKOB.

3. Teopema l'aycca m Teopema O NHMPKYISAIMH BEKTOpa MarHUTHON wHAyKiuu. [loie
COJICHOM/JIA U TI0JIE TOPOUAA.

4. JlelicTBME€ MAarHUTHOIO IOJISI HA JBWXKYUIUICS 3apsij, MPOBOJHUK C TOKOM U PaMKy C
TOKOM.

5. MarnuTHoe moJie B BellecTBe. MarHuTHblE MOMEHTHI aToMoB. HamarHu4eHHOCTb.
Teopema 0 IMPKYyIAUMK AJII MarHUTHOTO MOJIA B BemiecTBe. HanpspkeHHOCTh MarHUTHOTO ITOJIS.
MarsuTHas NpOHUIIAEMOCTb.

6. [wma- m mapamarnetuku. Deppomarneruku. KpuBas HamarHWUuBaHWs. MarHUTHBIA
rucrepesuc. Touka Kropu

7. 3akoH »DJIEKTPOMAarHUTHOW MHAYKIUU. CaMOMHIYKIUS, HHIYKTUBHOCTb. B3aumnas
MHIYKLKS. DHEPrusi MATHUTHOTO MOJIS.
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8. VYpaBHeHus MakcBesuia B HHTETpaIbHOU (opMme.

9. IpononpHBIE W TONEpPUYEHHBIE BOJHBI B YHOPYrod cpene. XapaKTepUCTUKHA BOJIH.
VYpaBHeHue 1iIOocKod BoyiHbL. BonHoBoe ypaBHeHue. WuTepdepennus cBera. Pacuer
UHTEPPEPEHIIMOHHON KapTUHBI OT ABYX UCTOYHHUKOB.

10. UnTepdepeHiius B TOHKHX IUICHKaX. [10JIOCHI paBHOTO HAKJIOHA W PAaBHOM TOJIIIMHEI.
Kospna HeroToHa.

11. dudpaxuus Openenst Ha KPyriioM OTBEPCTUH U HA KPYIJIOM HEMPO3PauHOM JIUCKE.

12. Nudpakmus Opayarodepa Ha mIemu.

13. udpaknroHHAas pemeTka U ee XapaKTePUCTHKH.

14. Tonspuzauus cera. 3akoH Maitoca. Crenens nosisipusanuu. 3akoH bprocrepa.

15. TemnoBoe uzinydeHue. OCHOBHbIE XapaKTEPUCTUKU TEIUIOBOTO U3Ty4ECHHUS.

16. 3akon Kupxroda. CriekTp 1 3aKOHBI H3JIy4eHHST aOCOTIOTHO YEPHOTO Tela.

17. KsanroBas runoresa. @opmyna [Inanka. OnTuueckue nupoMeTpbl

18. ®otonsl. Macca u ummnynbc poTtoHa. JlaBieHne cBera.

19. Buemnuit potodddext. 3akonst CtoneroBa. YpaBHeHHE DUHINTEHHA.

20. BonHoBble cBoiicTBa uactuim. [ unore3a ne bpoimsa. Ilmockas BomHa me bpois.
DKcrepuMeHTaNIbHbIE TOATBEPHKACHUSI BOJTHOBBIX CBOMCTB YaCTHUL.

21. CootHomeHus HeomnpeneneHHocTel [ eizenbepra.

22. BonHOBas QyHKIUS U €€ CTATUCTUIECKOE TOIKOBAaHHE.

23. Ypasuenue lllpenunrepa. CoocTBeHHbIe 3HaUeHMS SHeprun. CoOCTBEHHbIE ()YHKIIHH.

24. Yactuia B OJHOMEpHOH moTeHIManbHOW siMe. KBanToBanme osHepruw. [lpuHImm
cootBeTcTBUsA bopa.

25. NapMoHMYECKHI OCTHIIIATOP.

26. [IpoxoxjeHue dYacTHIBI Yepe3 OJHOMEPHBIN NOTEHIMAJIbHBIN Oapbep, TYHHEIbHBIN
3¢ dexT.

27. PentrenoBckue nydr. CIUIONIHOW CHEKTP M XapaKTEPUCTUYECKOE H3ITYYCHHE. 3aKOH
Mosznn.

28. CoctaB W XapaKTepHCTUKHA aTOMHOTO sapa. Snmepusie cuibl.JledexT macc. DHeprus
CBSI3H. YJeNbHasi 3HEPIUsl CBSI3U.

29. PagnoakTUBHOCTB. 3aKOH PaJJOaKTUBHOTO Pachaia.

30. Bumpl 1 3aKOHBI paJIMOAKTUBHBIX TIPOIECCOB.

31. SnepHbie peaknuu. 3aKOHBI COXpaHEHHS B SACPHBIX peakiusax. Jlenenue saep. Cunte3
sanep.

JIBIDKCHHE MaTepHaIbHO TOUKH 3a1aHO ypaBHeHHeM: X = A +Bt + Ct?, rie A = 4 M, B = 10
m/c, C = -0,5 m/c?>. B Kakoll MOMEHT CKOpOCTh TOYKH paBHA Hymo? HaiiTu KoopauHaTy u
YCKOpPEHHUE TOYKU B ’TOT MOMEHT.

[Tox nmefictBueM moctosiHHOM cwitbl F = 9,8 H Temo aBmkercs MpsMOJIMHEHHO TakK, YTO
3aBHCHUMOCTH TIPOMICHHOTO TEJIOM IYTH S OT BpeMeHH { 1aeTcs ypaBHEHHEM:

X = A - Bt + Ct? . Haiiti mMaccy Tena, eciu nocrosiraas C = 1 m/c?.

ABToMoOmIs Maccoit 1020 Kr ocTaHaBIMBAETCS IPU TOPMOKEHHH 32 S ¢, PO TPH STOM
paBHO3aMeVICHHO paccTostHue 25 M. HaiiTh HadanbHYI0 CKOpPOCTH aBTOMOOWIS M CHITY
TOPMOKEHHUSL.

Pakera, macca KOTOpO# B Ha4aJIbHBIII MOMEHT BpeMeHH M = 2 Kr, 3aIylieHa BepTHKAIBEHO
BBepx. OTHOCHTENBbHASI CKOPOCTh BBIXO/1a MPOIYKTOB cropanus U = 150 m/c, pacxon roprouero Q =
0,2 xr/c. [IpeneOperasi CONPOTUBIICHHEM BO3/IyXa, OTPEICIUTh YCKOPEHUE a pakeThl yepe3 t = 3 ¢
rocJie Hayasa ee JBuxeHus . [losie cuiibl TSHKECTH CUMTaTh OJTHOPOIHBIM.

Macca yimdra ¢ nmaccaxupamu paBHa 800 kr. Haiith, ¢ KakuM YCKOPEHHEM M B KaKOM
HaIpaBJICHUU JABMKETCS JIM(T, €CIu U3BECTHO, YTO HATSIKEHHE TpOca IOJJIEPKUBAIOIIETO JTUPT,
pasuo 5880 H.

[lepByto TpeTh MyTH MOTOIMKIHUCT mpoexai co ckopocthio Vi = 10 wm/c, BTOpYIO €O
ckopoctbio Vo = 15 m/c 1 Tpethio co ckopocthio V3 = 20 M/c. Onpenenutb CpeHIO CKOPOCTh
MOTOLIMKJIMCTA HA BCEM ITyTH.
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[Ipu BepTHUKAIBHOM TOABEME I'py3a Maccod M = 2 Kr Ha BeIcOTYy h = 1 M MOCTOSIHHOU
cwoii F O6puta coBepmiena padora A = 78,5 /Ix. C kakuM YCKOPEHHEM TOTHUMAJIH Tpy3?

Yemy paBeH MOMEHT HHEPIIMU TOHKOTO MPSMOYTOIBHOTO cTepkHs mHOoN 0,5 M 1 Maccoit
0,2 KT OTHOCHTEIBHO OCH, TIEPIICHAUKYISIPHON K €r0 JUTHHE W MPOXO/AIICH Yepe3 TOUKY CTEpIKHS,
KoTopas ynasiena Ha 0,15 M oT 0JTHOTO U3 €ro KOHIIOB.

Ha¥iTi cpeHioo KBaJIpaTHIHYIO CKOPOCTh MOJIeKy: kuciioposa mpu 290 K.

Ha 6apa6an pagnycom R = 0,5 M HamoTaH IIHYp, K KOHITY KOTOPOTO MPUBs3aH rpy3 My = 10
kr. Haiftu MomMeHT mHepuuu OapabaHa, €ClIM M3BECTHO, YTO TPy3 OITYCKAeTCsl ¢ YCKOpEHHEM € =
2,04wm/c?

[lap auameTpom 6 cM KaTHTCs 0e3 CKOJIBKECHHUS MO0 TOPU3OHTAIBHOM IUIOCKOCTH, Aemnas 4
006/c. Macca mrapa 0,25 kr. HaiiTi KHHETHUYECKYIO SHEPTHUIO Iapa.

B 3akpsiToM cocyne BMecTHMOCTBIO 20 JT HAXOUTCS BOJOPO] MAacCoi 6 I M Teuid Macco
12 r. Onpenenute : 1) naBienue; 2) MoJsipHYIO MacCy ra30BOM CMECH B COCY/IC, €CIIH TeMIIepaTrypa
T=300 K.

Yemy paBHa OyIer Macca KOCMOHAaBTa, IBHKYIIErocs B KOCMHYECKOM Kopabdie co
ckopocTthio 0,8 ¢? Macca mokosiierocst kocmonasta 90 kr.

Temo mMaccoit 2 Kr IBHXKETCS CO CKOPOCThIO 3 M/C M HAroHsET BTOPOE TEJIO MacCoi 3 K,
JBIKYIIEECs cO CKopocThio 1 m/c. HaliT CKOpOCTH Tell Mociie CTOJIKHOBEHUS, €Cii  yaap Obul
Heynpyruil. Temna IBHKyTCs IO OJHOM MPAMON. Y Aap HEHTPaIbHBIM.

IIpo6KoBEi mapuk (mioTHOCTs I = 0,2r/cM®) smamerpom 0= 6 MM BCIUIBIBAET B COCYIE,
HAIOJHEHHOM KacTOpOBBIM Maciiom (I = 0,96F/CM3), C TOCTOSIHHOW ckopocThio V = 15 cm/c.
OmnpenenuTs 11 KACTOPOBOTO Macia AMHAMHYECKYIO BA3KOCTH h.

[l70mams CONPHKOCHOBEHHS CJIOEB Tekydeil skumkoctH  S=10cM?,  kodhuimenT
JIMHAMHYECKOH BsizkocTH xuakocti h = 1072 [1a-c, a BO3HUKAIOIIAs CHIa TPEHHS MEXITy ClIosiMu F
= 0,1 mH. OmpenenuTh rpagieHT CKOPOCTH.

B cocyne BMECTHMOCTBIO 5 J1 TIPH HOPMAJIBHBIX YCIIOBHSX HAXOAUTCS a30T. ONpeaenuTh: a)
KOJIMYECTBO BELIECTBA; 0) MacCy a30Ta; B) KOHIICHTPAIIMIO €ro MOJICKYJI N B COCY/IE.

WneanbHblil Ta3 Haxoxutest B cocyne mpu 11=20 °C. [Ipu HarpeBaHuu rasza 0 TEMIIEPATyphI
to ero maBneHue BO3pociio B ABa pasa. Haiitu to.

Tema: Pnu3nyecKkne oCHOBbl MEXaHUKU

1. C xakoil CKOPOCTBHIO V BBUICTUT M3 MPYXHHHOTO IHCTOJIETa MIapUK Maccoil M~25 r, eciun
NpY)KUHA CKaTa Ha 2 cM., )KeCTKOCTh npyxunbl 190 H/m.

2. JIBKeHHe MaTepHaIbHON TOUKH 3a1aHo ypaBHeHHeM: X = A +Bt + Ct?, rie A =4 M, B =10
m/c, C = -0,5 m/c®. B kaKoii MOMEHT CKOPOCTb TOYKH paBHa Hyio? Haiitn koopmHaty u
YCKOPEHHE TOYKH B 3TOT MOMEHT.

3. Tlox nmeiictBuem mocrosiHHOW cuiabl F = 9,8 H Teno nBmkercs MpsAMOJWMHEHHO TakK, YTO
3aBHCHUMOCTH TIPOMICHHOTO TEJIOM IYTH S OT BpeMeHH { 1aeTcs ypaBHEHUEM:

X = A - Bt + Ct* . Haiitu Maccy Tena, eciu noctosiaast C = 1 m/c?.

4. AstomoOmis Maccoit 1020 kr ocTaHaBIMBaeTCS NMPH TOPMOKEHUH 32 5 ¢, MPOHAs pu 3TOM
paBHO3aMeNIeHHO paccrosiHue 25 M. HaiiTm HavaibHyI0 CKOPOCTh aBTOMOOWIIS M CHITY
TOPMO>KEHHUSI.

5. Pakera, macca KOTOpO# B Ha4aJbHBIII MOMEHT BpeMEHH M = 2 Kr, 3aIylieHa BepTHKAIBHO
BBepX. OTHOCHTENBbHAS CKOPOCTh BBIXOJa MPOAYKTOB cropanms U = 150 m/c, pacxon
roprodero Q = 0,2 kr/c. [IpeneOperasi COMPOTUBICHUEM BO3lyXa, ONPEICIUTh YCKOPEHUE d
paketsl uWepe3 t = 3 ¢ mociie Havaya ee JBIKEHUA. [lojie CHIIBI TSDKECTH CUHTATh
OJTHOPOTHBIM.

6. Macca mudra ¢ maccaxupamu paBHa 800 kr. Haiitm, ¢ KakuM yCKOPEHHEM U B KaKOM
HaIpPaBJICHUU JBWKETCS JU(T, €CIU U3BECTHO, YTO HATSDKEHHE TPOCa MO KUBAOIIETO
mudT, pasao 5880 H.
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10.

11.

12.

13.

14.

15.

16.

[lepByto TpeTh MyTH MOTOIMKIHCT Mpoexaid co ckopocthio Vi = 10 wm/c, BTOpYIO €O
ckopocteio Vo = 15 M/c u tpethio co ckopocthio V3 = 20 m/c. Onpenenuts CpeaHion0
CKOpPOCTh MOTOIIMKITMCTA Ha BCEM ITYTH.

[Ipu BepTHUKAIBHOM MOABEME Ipy3a Maccod M = 2 Kr Ha BbicOTy h = 1 M MOCTOSIHHOU
cwioii F O6puta coBepmiena padora A = 78,5 /Ix. C kKakuM YCKOPEHHEM TOTHUMAIIH Tpy3?
YeMy paBeH MOMEHT HHEPIIMU TOHKOTO MPSMOYTOJIBHOTO cTepkHs ummHOoN 0,5 M 1 Maccoit
0,2 Kr OTHOCUTEIHHO OCH, TEPIEHIUKYISIPHON K €ro JUIMHE W TPOXOJIICH depe3 TOUYKY
CTepxHs, KoTopas yaaieHa Ha 0,15 M oT 0JHOTO U3 ero KOHIIOB.

lap pagmycom R=12 cm u maccoii M=3 ke BpamaeTcsi BOKPYr OCH CUMMETPHH COTJIACHO
ypasHeruio @ = A + B-t? + C-t2 (B=6,0 pan/c?, C=—1,0 pax/c’). Onpeaenuts MOMEHT CIII 3a
Bpemsi 4 c .

Ha 6apa6an pagnycom R = 0,5 M HamoTaH IIHYp, K KOHITY KOTOPOTO MPUBs3aH rpy3 My = 10
kr. HaiiTn MoMeHT uHepIu OapabaHa, €clii H3BECTHO, YTO I'PY3 OIYCKAEeTCs ¢ YCKOPEHHEM
e = 2,04m/c>.

[lap auameTpom 6 cM KaTHTCs 0e3 CKOJBKECHHUS MO0 TOPU3OHTAIBHOM IUIOCKOCTH, Aemnas 4
006/c. Macca miapa 0,25 kr. HaiiTu KHHETHUYECKYIO SHEPTHUIO Iapa.

Yemy paBHa OyIer Macca KOCMOHAaBTa, IBHKYIIErocs B KOCMHYECKOM Kopabdie co
ckopocTthio 0,8 ¢? Macca mokosiierocst kocmonasta 90 kr.

Teno Maccoit 2 Kr JIBHKETCS CO CKOPOCThIO 3 M/C U HAroHSET BTOPOE TEJIO MAaccoit 3 Kr,
JBIKYIIIEECs cO CKopocThio 1 m/c. HaiiTu ckopocTH Ten mociie CTOJKHOBEHHUS, €CIIA  yaap
Obu1 Heynpyrui. Tena ABMXKYTCSI 10 OJTHOM NMpsAMON. Y aap HEeHTpaIbHbIM.

IIpo6KoBEi mapuk (mioTHOCTs I = 0,2r/cM®) smamerpom 0= 6 MM BCIUIBIBAET B COCYIE,
HAIOJHEHHOM KaCTOPOBBIM MacioM (I = 0,96F/CM3), C MOCTOSTHHOM cKopocThio V = 1,5 cm/c.
OmnpenenuTs 115 KACTOPOBOTO Macia AMHAMHYECKYIO BA3KOCTH h.

[I10maap CONMPHKOCHOBEHHS CIOEB Tekydeil skumkoctH  S=10cM?,  kodhuiment
MMHAMUYECKON BI3KOCTH KKHUAKOCTH h = 103 [Ta-c, a BO3HUKaOIas CUjia TPEHUS MEXKIY
cosimu F = 0,1 MmH. Onpenenuts rpaiueHT CKOPOCTH.

Tema: OCHOBBI MOJIEKYJIAPHON (PU3UKH U TEPMOAMHAMUKHU

B cocyne BMECTHMOCTBIO 5 J1 TIPH HOPMAJIBHBIX YCIIOBHSX HAXOAUTCS a30T. ONpeaenuTh: a)
KOJIMYECTBO BEIIECTBA; 0) MacCy a30Ta; B) KOHIEHTPAIIMIO €r0 MOJIEKYJ N B COCYIE.
WneanbHblil Ta3 Haxoxutest B cocyne npu 11=20 °C. [Ipu HarpeBaHuu rasza 0 TEMIIEPAaTyphI
to ero maBneHue BO3pociio B ABa pasa. Haiitu to.

Ha xakoii BeIcOTE NaBiieHHE BO3AyXa COCTaBisieT /5 % OT JaBiieHHS HAa YPOBHE MOPS?
Cunrats, 4yTO TEMIEpaTypa Bo3yxa Be3ze oquHakoBa U pasHa 15 °C.

Omnpenenuts faBIeHHUE, OKA3bIBAEMOE I'a30M Ha CTEHKHU COCY/a, €CIIM €ro INIOTHOCTh PABHA

p=0,050 kr/M>, a cpenHsis KBagpaTHUHAs CKOPOCTb MOJIEKYI T'a3a COCTAaBISCT <u K6 >:430
m/c.

Onpenenuth Hambosee BEPOATHYIO CKOPOCTh MOJIEKYT Ta3a, IJIOTHOCTH KOTOPOTO MpH
nasiernn p= 45 kIla cocrasmser p=0,30 kr/m° .

WneanpHbiii Ta3, copepmaromniuii uki KapHo, 65 % konudecTBa TEIIOTH, TOJYYSHHOTO OT
HarpeBaressi, OTAAeT XOJOAMIBHHUKY. KOJIM4ecTBO TEmIoTh, MoJydaeMoe OT HarpeBaTeds,
paBHo 7 kJlx. Onpenenutsb: a) Tepmuueckuiit KI1/I nukna; 6) padboTy, COBEPIICHHYIO MPU
MIOJTHOM ITHKIIE.

Omnpenenutp ynciao N atoMoB B 3 KT a30Ta M Maccy OJIHOTO €r0 aToMa.

HaiiTu BHYTPEHHIOIO DHEPTUI0 BPANIATEIBHOTO [BW)KCHUS U TOJHYIO BHYTPEHHIOIO
SHEPTHUI0 IBYXaTOMHOTO Ta3a, HaXOJAIIETOCsA B COCyIe 00beMOM 21 TIOJT JaBjieHueM p=125
klla.

Haiitu cpenHroro KBapaTUIHYI0 CKOPOCTh MOJIeKy kucioposa mpu 290 K.
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10. B 3akpbIToM cocyae BMecTUMOCThIO 20 1T HaXOAUTCS BOJOPOA Maccoil 6 T 1 renuii Maccou
12 r. Onpenenure : 1) naBienue; 2) MoOJSPHYIO MacCy Ta30BOM CMeCH B COCYJE, €CIH
temmeparypa T=300 K.

Tema: 3.]'IeKTpI/I‘IeCTBO U 3JICKTPOMArHe€TU3M

1. C xakoii cuoit F1 B3aMMOIEUCTBYIOT JIBa OJIMHAKOBBIX MaJIEHBKHX IIApUKa B BaKyyMe,
ecIM OAMH Wapuk wmMmeer 3apsn p=2,540°Kx, Bropoii p=-440°Kn. PaccrosHue Mexiy
mapukamu =35 mm. C kakoit cuioit F» OymyT B3anMoIeHCTBOBATE 3TH MAPUKH, €CITH HX IPUBECTH
B CONPUKOCHOBEHHE, a 3aTEM yIAIUTh Ha MPEKHEE PacCTOSTHUE?

2. JIBa Toueunsix 3apsna (h=1,5 HKn n qp=2 K HaxonsaTcs apyr ot apyra Ha pacCTOSTHUN
r=45 mm. OnpeaenuTh HaMpsHKEHHOCTh E 1ot B Touke, jexaiien mocepeimue MeXIy 3apsiaMH.

3. Omnpenenure HaNPSHKEHHOCTD E
NEKTPOCTATHYECKOTO IOJISI B TOUKE A, PACIIOJIOKEHHOU
BJIOJIb TIPSIMOM, COCAMHSIIONINAN 3apsiIbl Q:=1,540° K u Q' / Q2 r
Q.= -2,540° Ki i Haxosmeics Ha pacCTOSHMH =6 cM 0‘ ““““““ @‘ -
OT OTPHIATENFHOTO  3apsima. PaccTosHMe  Mexmy E A

3apsimamu [=10 cwm.

4. Metamdeckuid map paaumycom =9 cm uecet 3apsn Q=7 uKin. Onpenenuts MOTSHIHAI
] , DIEKTPOCTATHUECKOTO MMoJisA: 1) Ha MOBEPXHOCTH Mmiapa; 2) Ha PACCTOSHUH a=3 CM OT €ro
MIOBEPXHOCTH.

5. Tlo mpoBogHUKY C¢ TomepedHbM cedeHuem S=0,29 MMZ, MPOXOANUT TOK, TJIOTHOCTH
KOTOPOTro j=6 A/MM?, ONpeNe/uTh TOK U 3apsi, IPOLICALIAE Yepe3 IPOBOAHHUK 3a Bpems t=0,008 c.

6. Yraekucierii ra3 maccoi 8,6 kr mpu nmaBnenmm 0,3 MIIa 3anumaer oO0bem 2,75 M.
Omnpenenute Temreparypy rasa, ecnu: 1) ras peajibHblid; 2) ra3 uueaibHbiid. [lompaBku a u b
npuMETe paBHBIME cooTBercTBerHOo 0,361 H M*/Moms? i 4,28 10° M3 mous.

7. Yrnexkucinerii a3 maccoit 2,5 kr nmpu temneparype 300 K B cocyne BmMmectumocTsio 10 .
Ompenenute [aBlieHHE ras3a, eciM ra3 peaibHblil. [lompaBku a u b mnpumure paBHBIMU
cootserctBenHo 0,361 H m*/mons? u 4,28 10° m3/mob.

8. [Isa compotuBiieans R;=30 Om u R,=8 Om coeamHeHBI TOcen0BaTenbHO. TOK B IIenH
paBeH |=7 A. Ompenenuth maJeHHE HANPSDKEHUS HaA KaXJOM CONPOTUBICHUM U oOIiee
HAMPSHKCHHE TICTIH.

9. Haiitn najieHre HampspKEHHUS Ha [TPOBOJIC, U3TOTOBJICHHOTO U3 atoMuHus [uinHOH =500

M u guamerpoM 0=5 mmMm, ecimu Tok B Hem | =3A. VYiuenbHOE CONPOTHBJIEHHE ATFOMUHMS
Om Xvm°
r=0029 ™

10. Onpenenute paccTOSHHE MEXKIy IUIACTUHAMH IIJIOCKOTO KOHJEHCATOpa, €CIH MEXIy
HUMH TIPUJIOXKEHa pa3HoCTh moteHmuaioB U=15 B, npuduem miomans kaxaou ractuabl S=210
cM?, ee 3apsia 0 =8 HKI1

11. B ogsopoaHoe MarauTHOE 1oie ¢ B=0,4 Ti momeleHa pamka womaasio S =20 cm?,
Hopmanb K MJIOCKOCTH paMKH COCTaBJSIeT C HANpaBICHWEM MAarHUTHOTO TIIOJIS yroil 0.=45°.
OnpenenuTh Bpamarommii MOMEHT, ASUCTBYIOIINA HA paMKy, €CITH 110 Hel TeueT Tok |=5 A7

12. B 0AHOPOJHOM MAarHWTHOM TIOJIC HAXOJTUTCS KBajJpaTHas pamMka co cropoHoi a=0,3 M,
no kotopoil Teuer Tok |=4A. Hopmanb K IJIOCKOCTM pPaMKH COCTaBJII€T C HalpaBJICHUEM
MarHuTHOTO ToJst yron a=60°. Bpamaromuii MOMEHT, NEHCTBYIOIINN Ha paMKy coctaBisier M=2
MH-M. Onpenenuts 3Ha4eHNE HHTYKIIMA MarHUTHOTO TIOJIS.

13. B otHOpOTHOM MarHUTHOM TIOJIe€ ¢ HHIyKIuerd B=2 Tn HaxoauTcst mpsMOi TPOBOTHUK
amaao#t 1=90 cM, mo kotopomy teder Tok |1=5 A. Ha mpoBoanuk neiicrByer cuima F=0,2 H.
OmnpenenuTh yroil ¢ MEX/Iy HAPaBICHUSIMHU TOKAa M BEKTOPOM MarHUTHOW WHIYKIIHH.

14. DnekTpoH IBUXKETCS B OJHOPOJHOM MarHUTHOM Iojie ¢ WHAyKuuedl B=2 Tn mo
OKpyX)HOCTH. ONpeneNuTh YTIOBYIO CKOPOCTh BPAIICHHUS dJIEKTPOHA.

31



15. B oxHOpOHOE MarHuTHOE noJjie HanpsbkeHHOCThi0 H=30 KA/M moMeliieHa KBajaparHast
pamka co cropoHoit a=0,5 M. [T1OCKOCTh paMKH COCTaBJISET C HANPABICHHEM MArHUTHOTO ITOJIS
yrost a=30°. OnpeaenuTs MarHUTHBIH MTOTOK, IIPOHU3BIBAIOIINN PaAMKY.

16. B opHOpOIHOE MAarHUTHOE TIOJie HampspkeHHOCThI0 H= 40 xA/M BiieTaeT 3apshKeHHast
qacTIa co ckopocThio V=4340° M/c mepIeHMKYIPHO MArHUTHOMY TTOJTI0. B pesynbrare sacTiua
JBHDKETCSL 10 OKPYXHOCTH paauycoM R=7 cm. Haiitu ynmenbHBIH 3apsii dacTUIbl (OTHOIICHUE
3apsia K Macce).

17. Ipsimoit mpoBoa aimuHoM 1=40 cm ¢ TokoMm |=4 A, HaXOAUTCSA B OJHOPOTHOM MarHUTHOM
nosie ¢ mHAyKmer B=0,2 Tn, pacnosiokeH NEpHEeHIUKYISIPHO JHUHHUSIM MarHUTHOW WHIYKIIHH.
Omnpenenuth paboOTy CUII OIS, O AEMCTBHEM KOTOPBHIX IPOBOAHHUK IEPEMECTHIICS HA SCM.

18. UnnykruBHOCTh Katymiku (0e3 cepaeunnka) paBua L=0,5 mI'u. [Ipu kako# cuie Toka |
sHeprusi MarHuTHOTO 1moJtst paBHa W=600 mMx/[x?

19. Yepes momepeyHoe cedenue mpoBoaanka 2.5 mm? 3a Bpems 0.04 ¢ mpouren 3apsi 20-10
3Ku1. OmpenenuTh IIOTHOCTH TOKA B IIPOBO/IHHKE.

20. HaiiTi CKOpOCTB AJIEKTpOHA, TTPOIIE/IIEro pa3HOCTh OTEHIIUAIOB, paBHyio 15 B.

Tema: Koseoanus v BosHbl. OnTuKA.

1. Hartucatp ypaBHEHHE TapMOHHYECKOTO KOJICOAHUs] TOUKH TI0 3aKOHY KOCHHYCA, €CIH €ro
amruutyaa A=15 cM, MakcUMasabHass CKOPOCTh KOJICOFOIICHCS TOYKH Vmax = 30 cM/c, HavambHas
daza @, = 10°. HaiiTn MakcuManbHOE YCKOPEHHE KOJICOAHUS TOUKH.

2. AMIUIMTY/1a TAPMOHUYECKUX KOJeOaHMN MaTepUaJbHOM TOYKM MO 3aKOHY KOCHHYyCa
A=2 cwm, nonHas sHeprus konebanuit W = 0,3 mx/[x. [Ipn xakoM CMEIICHHH X OT IOJIOKCHHUS
paBHOBECHS Ha KOJICOIIOIIYIOCS TOUKY neiicTByeT cuina F = 22,5 mxH ?

3. MareMaTHUECKUiI MasgTHUK COBEpIIaeT 2 TOJHBIX KoyiebaHui 3a 2 c¢. Ompenenuthb
nepuo]| kojiebanuid. Bo CKobKO pa3 M Kak HaJ0 U3MEHUTH JJIMHY MasTHHKA |, 4TOOBI YacToTa ero
KoneGaHuii yBeamumIack B 2 pas? YckopeHue cBoGoHOro magenns passo 9,81 m/c*

4. MenHbIi IapuK MOABEILEH K IPYXUHE U COBEPIIAET BEpTUKaJIbHbIE KoJebaHus. Bo
CKOJIBKO Pa3 M3MEHUTCS TIEPUO/T KOJICOaHUH, €CIM K IPY>KUHE TIOJIBECUTH BMECTO METHOTO IIapuKa
IIapyK TaKoTo ke paauyca u3 amomuaus? [InotHocTh Memu 8900 /v, anromuans — 2700 kr/m®.

5 Touka wmaccoit 10 r coBepmaer TrapMOHMYECKHE KOJIcOAaHUS TIO 3aKOHY

X = O,lcos(4pt +%) _ . _
, M. OmnpenenuTh MaKCUMalbHbIC 3HA4YCHHUs: 1) BO3BpalIaONICl CHIIBI; 2)
KMHETUYECKON DHEPTUMU.

6. Touka maccoit 10 T coBepiaeT rapMOHHYECKUE KOJICOAHHS, aMILTUTY/a KoJeOaHui
0,1 m, kpyroBas yacrora 12,5 paa/c. OnpeaeauTs MaKCUMaIbHOE 3HAUCHHUS BO3BPAIAIOIICH CHIIBL.

1. CrnupanpHas npyxuHa obnamaer skecTkocTbio 25, H/M. Onpenenuts, Teo Kakoi
MAacChl JIOJDKHO OBITH TIOJIBEIICHO K MPYKUHE, 4TOObI 32 1 MuH coBepmanock 25 koneOaHui.

8. Ecmu yBenmuuTh Maccy rpy3a, OIBEIIEHHOTO K criupaibHoi npyxuHe Ha 600 r, To
nepuo/1 KosiebaHuil rpy3a Bo3pacteT B 2 paza. OnpenenuTs Maccy epBOHAYAIBHO MOBEIICHHOTO
rpy3a.

0. KonebarenbHbIiI KOHTYp COCTOMT W3 KaTyOIKd WHIYKTUBHOCThIO 1 TH m
KoHieHcaTopa eMKocThio 39,5 Mk®D. 3apsin konnencatopa 3 MxKur. [IpeneOperast conmpoTHBIIEHHEM
KOHTYpA, 3aIKcaTh ypaBHEHUS KoJieOaHuii: 1. cuitbl TOKa B 1IETH; 2. HANIPsDKEHUS B KOH/IEHCATOPE.

10. Cuna Toka B KoJieOaTeIbHOM KOHTYpE, COAEp KallleM KaTyIIKy MHAYKTHBHOCTBIO

0,1 ' 1 KOHIIEHCATOP, CO BPEMEHEM HM3MEHSETCS COTJIACHO YpaBHEHHIO I=-0L Sln(ZOOp >t),
A. Ompenenuts: 1. mepuon xonedaHuii; 2. eMKOCTh KOHJICHCATOPA; 3. MaKCUMAJIBHOE 3HAYCHHE
HampsDKeHHUs Ha OOKIaJIKax KOHAEHcaTopa; 4. MaKCUMalbHYIO SHEPrUI0 MAarHUTHOTO MOJs; 5.
MaKCUMAJIbHYIO SHEPTHUIO IEKTPUUYECKOTO TOJIS.

11. CkiaJpIBatoOTCsl 1BA TapMOHUYECKUX KOJI€OaHMsI OJHOTO HAINpaBJICHUs, UMEIOIINE
OJIMHAKOBBIE aMIUTMTY/Ibl U OJIMHAKOBBIE HadalbHBIE (a3el ¢ nepuogamu 2 u 2,05 c. Onpenenuts
MEPUO/] PE3YJIbTUPYIOLIEro KojeOaHus U nepruo1 OUeHHUs .

12. CKOJIbKO BUTKOB MMEET KaTylllKa, MHAYKTUBHOCThIO 1 MI'H, ecau mpu Toke 1 A
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MarHATHBIN TIOTOK CKBO3b KaTYIIKy paBeH 2 MKBO?

13. Kontyp emxocteio 25 Mkx® 3apsmwmm go Hanpsbkerus 80 MB u 3amkHynmu Ha
KaTymky WHAYKTUBHOCTRIO 0,5 mIH. IlpeHeOperas compoTHBICHHEM KOHTYpPa, OTPEACIHTH
aAMIUTUTYIHOE 3HAYCHHUE CHIIBI TOKA B KOJIEOATEITbHOM KOHTYPE.

14. Ammuutyna cuisl Toka B KoHType 104 MA, a ammuuryna Hanpspkenus 280 B.
Haiitu cmiy Toka W HampspkeHHE B MOMEHT, KOTJa SHEPrusl MarHUTHOTO IOJII KaTYIIKH paBHA
SHEPTHH AIIEKTPUIECKOTO TIOJIsI KOHICHCATOPA.

15. Omnpenenuth pa3sHoOCTh (a3 KojeOaHWU ABYX TOYEK (B pajguaHax M rpaaycax),
JIKAIUX HA JIyde U OTCTOSIIUX JIPYT OT Ipyra Ha paccTostHUU 1 M, ecnu jirHa BosiHbI 0,5 M.
16. JIBe TOUKH JIeXkKAaT Ha JIyde M HAXOMAATCS OT UCTOYHHMKA KOJCOAHUN HAa PACCTOSIHUSIX

4 m u 7 m. Ilepuon konebanuit 20 Mc ¥ CKOPOCTh pacmpocTpaHeHus BoHbl paBHa 300 m/c.
OnpenenuTh pa3HOCTh (Pa3 KoJIeOAHMI 3TUX TOUEK.

17. Haiitu cxopocts U pacmpocrpanenns mnpononbHEIX yIpyrux KoneGaHmii B
ATIOMUHUM, MEIM ¥ CBHHIIE.

18. Omnpenenutb CKOPOCTHh 3ByKa B yrapHoM rasze mnpu temneparype 350 K. I[IpunsTs,
YTO TOKAa3aTelb anadaThl HE 3aBUCHUT OT TEMIIEpPaTyphl U paBeH ero 3HavyeHuto npu 293 K.

19. C nepBoro kopabisi Ha BTOPO MOCBLIAETCSI OJTHOBPEMEHHO JIBa 3BYKOBBIX CHUTHAJIa
o BO3AyXy M B Boje. OnuH curHai ObLI MPHUHAT mociie Apyroro depe3 2 c. [IpuHATH cKOpoCTh

v; =340 v, =1480

3ByKa B BO3/IyXe Mm/c, a B BoJie Mm/c. OnpeeNiuTh pacCTOSTHIE MEXKTy KOpaOIsIMu.

Tema: AromHas ¢pusuka. KBanrosasi reopus

1. YaensHOE COMpOTHBIICHWE COOCTBEHHOTO TepMaHus paBHO p=0,6 OM'M mpu Temieparype
7=305 K. [TonBWKHOCTH DJIEKTPOHOB M JBIPOK B repMaHuu paBHbl cooTBeTcTBeHHO 0.39 m 0.19
M?/(B-c). Onpesennre coGCTBEHHYIO KOHIIGHTPAIIHIO SIEKTPOHOB (N) 1 ABIPOK (P).

2. Ompenienute SHEPTHIO CBS3M siipa aTtoMa renmus oHe®. Macca HEHTpanbHOTO aToma renus
paBHa 6,6467>1027 KT.

3. Oneprus Pepmu ans kpuctauia HaTpus paBHa 3,1 5B. KakoBa BepoATHOCTh HAaWTH B
HaTpuH 3J1eKTpoH ¢ sHeprueit E=3,19 5B npu temneparype T=275 K.

4. OnpeienniTe OTHOIIEHUE HEOTIPEACICHHOCTEH CKOPOCTH DJIEKTPOHA, €CIIM €ro KOOpIuHaTa
YCTaHOBJIEHA C TOYHOCTBIO IO 10° M ¥ TBUIMHKH Maccoii m:O,8>10‘12Kr., €CJI ee KOOpJMHAaTa
YCTaHOBJICHA C TAKOW )K€ TOYHOCTBIO.

5. Kunernueckast sHeprusi snektpoHa paBHa E=1,5 x3B. Omnpexnenute MHMHY BOJHBI [
bpoins.

6. Haiitn aktuBHOCTH A Macchl 1 xr pagus. Eciu mepron momypacmana cocrasisier 1600 srer.

7. HeBO30OYXICHHBII aTOM TeJHsl TOTJONIAeT KBAaHT W3JIydeHUs ¢ JIuHON BoyHBI 99,8 HM.
Boruncnute, mosb3ysck Teopueit bopa, paguyc I aneKTpoHHOW OpOUTHI BO3OYXAEHHOTO aToMa
BOJIOPO/JIaA.

8. DmexkTpoH B atoMe BOAOpoAa Tepemen ¢ 4 SHepreTH4eckoro ypoBHS Ha 1 ypOBEHE.
OmnpenenuTh SHEPTHUIO UCIYIIEHHOTO MPHA 3TOM (POTOHA.

9. OmpenieuTh MaKCUMAIBHYIO CKOPOCTHh Vmax (POTOANEKTPOHOB, BBUICTAIOMIMX M3 MeETajlia
OJ1 ICHCTBUEM Y-H3JTydeHUs ¢ JTMHOHM BoJIHEI A = 0,3 HM, ecii paboTa BBIXOA IIEKTPOHOB Ayyx =
2,33B.

10. Uro Oonplmie — cpemHee BpeMsl KH3HH T PAJUOAKTUBHOTO SIpa WM TIEPHOM
noirypacrana T? Bo ckonbko pa3?
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KpuTepuu OIICHKH OTBE€TOB HA 3K3aMCHE

Tabaunua 5
Kputepuu onenku
MakcumansHoe | Kosn-
HanmenoBanue
HOKA3aTeIs Kputepuu onenku KOJIMYECTBO YeCTBO
0aIoB 6aJI0B
I. KAYECTBO OTBETA
1 CooTBeTCTBHE OTBETOB, | - CHCTEMaTH3HpOBaHHBIe, TiayOokue 1| 10
MIOCTaBJIEHHBIM IIOJIHbIE 3HAHMSI [0 BCEM paszesiaM yueOHO
BOIIpOCaM MIPOrpaMMbl
- MI0JIHOE U INIyOOKO€ YCBOEHUE OCHOBHOW M
JOTIOJIHUTEIBHOMN JIATEPATYPBI,
PEKOMEHJI0BaHHON paboueil mnporpamMmoit
JUCLMILTAHBI
-yMEHUE OpPUEHTHPOBATHCS B  TEOPHUSIX,
KOHLEIIUAX U HAMPABJICHUIX [0 U3y4aeMoil
JUCLUIUINHE
2. I'paMOTHOCTH | - BJIaZICHUE TEPMUHOJIOTHEN U MOHSATUMHBIM | 5
U3JI0KEHUS anmnapaTom 1npoOIeMsbl;
- HAYYHBII CTUJIb U3JI0KEHUSI.
3. CaMOCTOATENBHOCTH | - CTENeHb 3HAKOMCTBA aBTopa paboTel c| 5
BBINIOJIHEHUS paboThl, | aKTyaIbHBIM COCTOSSHUEM  HM3y4aeMoil
riyovHa popaboTKU | MpoOIEeMaTHKY;
Marepuana, - JIOTIOTHUTEIIbHbIE 3HAHUA,
HCIO0JIb30BaHUE HCIOJIb30BAHHBIE MPH HANUCaHUU DPAOOTHI,
PEKOMEHI0BaHHOM 1 | KOTOpPbIE MOJYyYEHBI IOMUMO IPEI0OKEHHON
CIPaBOYHOM JIUTEPATYphl | 00pa3oBaTeIbHON IPOrPAMMBI;
OO111as1 OLIEHKA 32 BBINOJHEHUE 20
OTBETbBI HA AOIIOJIHUTEJIBHBIE BOITPOCHI 110 COAEP’)KAHUIO PABOTHI
Bompoc 1 5
Bomnpoc 2 5
OO61ast o1eHKa 32 OTBETHI HA BOMPOCHI 10
Hroro 30

JInst iepeBoia 6ayuIoB KPUTEPUATbHO-ITKATUPOBAHHON TaOJHUIIbI B OILICHKY MPUMEHSICTCS
YHHBEpcalibHas IIKajla OIIEHKH 00pa3oBaTeNbHBIX HocTwkeHwid. Ecim crynent nabupaer 18-30
0aJUTOB | BBIIIE - OIICHKA <«3auTeHO», 26 -21 6ayIoB U BHIIIE - OIEHKA «xopomo», 18-21 GamnoB u

BBIIIIC - OIIEHKA «yJOBJICTBOPHUTEIHHO», MCHEe 18 - OIleHKa «HE 3aUTCHO.

CocraBurenb. K.d.-M.H., norelt [ Inakcunkuii A. B.

3aB. kadenpoil: a.1.H., npodeccop Jlanmmua M. JI.

PaGouas nporpamma paccMoTpeHa Ha 3ace/laHuu
kadeapsl MaTEMAaTUKHU, HH(OOPMAIIMOHHBIX CUCTEM
1 TEXHOJIOTUH U yTBepkacHa Ha 2021/2022 y4ueOHbI# ro/I.

[Iporokon Ne _10

or 22 uronsa 2021r.
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