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Hepeuenb Komnemenuuﬁ u undukamopoe 0ocmudiceHuA Kwnnememmﬁ C yKaszanuem smanoe qbopmupoeanu}l 6 npouecce oceoenun ()ucuunﬂuubt

VYK-1 - CnocoGeH oCymecTBISATh MOUCK, KPUTHUECKUI aHATIN3 U CHHTE3 WH(OPMAINU, TPUMEHITh CUCTEMHBIH MOIXO0/] ISl PELICHUs TOCTaB-
JICHHBIX 3a/1a4.

NHaukaTopsl TOCTHKEHUS KOMITIETCHIINU:

VK-1.1 - 3naeTr MeTOaUKH MTOMCKa, cOopa 1 00paboTKu HH(OPMAIUK; aKTyaIbHbIE POCCUUCKHUE U 3apyOeKHbIE HICTOYHUKH HH(DOpMaLnK B chepe
poeCCHOHATILHOM 1eATENFHOCTH; METOJI CHCTEMHOTO aHAJIH3a.

YK-1.2 - VYmeer npuMeHsITh METOAUKH MOUCKA, cOOpa 1 00paboTku HH(OPMALIUK; OCYIIECTBIATH KPUTHUECKHUM aHAIN3 U CUHTE3 UH(opManuu,
MOJIY9EHHOU M3 Pa3HBIX UCTOYHUKOB; IPUMEHSATh CUCTEMHBIN TIOJIXO/ JIJIsl PEIICHHSI IIOCTABICHHBIX 33]1a4.

VK-1.3 - Biageer HaBbIKaM# TIOMCKa, cOOpa 1 00pabOTKH, KpUTUIECKOTO aHAIIN3a U CHHTE3a MH(POPMALIMHU; HCIIOJIb30BAHMSI CHCTEMHOTO ITOIX0/1a
JUIsl pellleHus [TOCTaBICHHBIX 3a/1a4.

Huouxamopul 0o- Imanwvl hopmuposanus Komnemenyuu
CMUIICEHUA KOM- (vkazams ece memul uz PI1J])
nemenyuu Jlekyuu Ipakmuueckue Jlabopamopnbvie 3an- Kypcoeoit npoexm Haumenosanue oyeno-
3anaAmuA mus (paboma) H020 cpedcmea
VK-1.1 Tema 1-5 He npedycmompenvr | Konmponvnas paboma,
Tema 7,8 Tema 4 ; ema é: nabopamopuas padoma,
ema 2,
IK3AMEH
Tema 7
VYK-1.2 Tema I -5 He npedycmompenvt | Konmponvnas paboma,
Tema 7,8 Tema 4 ; ema ;’ nabopamopnasn paboma,
ema 2,
IK3amMeH
Tema 7
VK-1.3 Tema I -5 He npedycmompenvr | Konmponvnas paboma,
Tema 7, 8 Tema 4 Tema I, ﬂaﬁopamopua}l pa60ma’
Tema 2, IK3aAMeH
Tema 7




Ilepeuens ouenounvix cpeocme no oucuyunaune Ouzuxa

1 cemecTp
Ouenounovle cpeocmea Kon-60 | Min, éannoe Max, oannoe
Jlabopamopnasa paboma 2 18 30
Koumponvnas paboma 1 18 30
IK3amen 1 24 40
Hmozo: 60 100

2 cemecTp
Ouenounovle cpeocmea Kon-60 | Min, éannoe Max, oannoe
Jlabopamopnasa paboma 1 18 30
Koumponvnas paboma 1 18 30
IK3amen 1 24 40
Hmozo: 60 100




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onleHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyerT

5

87 -100

OtnuuHo (3a-
YTEHO)

OrneHka «OTJINYHO» BBICTABIISIETCS CTYICHTY, €CIIM TEOPETUIECKOE COJIEpIKa-
HHUE Kypca OCBOCHO IMOJHOCTHIO, 0e3 po0esoB; HCUepIbIBaIOIIE, [T0CIEI0-
BaTENbHO, YETKO M JIOTMYECKH CTPOMHO H3JaraeT MaTepHual; CBOOOIHO
CIIPABISIETCS C 3a1a9aMHt, BOIIPOCAMHU U IPYTUMH BUJIAMU [IPUMEHEHHS 3HA-
HUH; UCTIOJB3YET B OTBETE JOMOIHUTEIBHBIN MaTeprall Bce peIyCMOTpEeH-
HBIE TPOTPaMMOM 3a1aHUs BBIITOJIHEHBI, KAYECTBO UX BBINOIHEHHUS OLICHEHO
YHCII0OM 0aJuIoB, OTM3KUM K MaKCUMaJIbHOMY; aHAJIM3UPYET NOTy4YECHHBIE Pe-
3yNbTaThL; MPOSBISET CAMOCTOSTENLHOCTD IPY BHITNOJIHEHUH 3a/1aHUH

74 - 86

Xoporo (3a-
YTEHO)

O1eHKa «XOpOILI0» BBICTABIISIETCS CTYIEHTY, €CIM TEOPETUUECKOE COJIepAKa-
HHUE Kypca OCBOEHO ITOJHOCTHIO, HEO0XOIUMBbIE IPAKTHYECKHE KOMIIETEHIINN
B OCHOBHOM C(hOPMHPOBAHBI, BCE IPEIYCMOTPEHHBIE IPOrPaMMOii 00yUIeHUS
yueOHbIC 3a/1aHUsI BHIITOIHEHBI, KAYECTBO MX BBHIMOIHEHHS TOCTATOYHO BbI-
cokoe. CTyZeHT TBepO 3HAaeT MaTepual, FPaMOTHO U 110 CYLIECTBY U3J1araeT
€ro, He JJONyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.

60 -73

VY noBnerBopu-
TENBHO (3a-
YTEHO)

OrneHka «yIOBIETBOPUTEIHLHO» BHICTABISIETCS CTYACHTY, €CIIH TeopeTHYe-
CKO€ coJiepyKaHue Kypca OCBOCHO YaCTHYHO, HO MPOOEIbl He HOCAT CyIlie-
CTBEHHOT'O XapakTepa, OOJMBIIMHCTBO MPEyCMOTPEHHBIX MTPOrpaMMON 3a11a-
HUH BBITIOTHEHO, HO B HUX UMEIOTCS OIINOKH, IIPH OTBETE Ha MTOCTABICHHBII
BOIIPOC CTYJEHT JOMYCKAeT HETOYHOCTH, HEJJOCTATOYHO MpaBUiIbHBIE (Pop-
MYJIMPOBKH, HAOJIIOAA0TCS HAPYIICHUS JIOTHYECKOM TTOCIIeI0BATEIbHOCTH B
M3JI0’KEHUH MPOTPaMMHOTO MaTepuaa.

OHCHKa «3a4YTCHO» BBICTABJIACTCA CTYy-
JCHTY, €CJIM OTBETHI HAa BOIIPOCHI 110 TCMaM
JUCHHMIIIHMHBI ITOCICAOBATCIBbHBI, JTOTHYC-
CKH H3JIOKEHBI, AOIYCKAaIOTCA HE3HAYH-
TCJIBHBIC HCJOYETEI B OTBETE CTYJACHTA, Ta-
KHE€ KaK OTCYTCTBHE CaMOCTOSATCIBHOI'O
BbIBOJA, PECUYCBLIC OIIHNOKH H ap

Huxe 60

Heynosnerso-
PHUTEIBHO
(He 3auTeHO)

OneHka «HEYHOBJIETBOPUTEIHHO» BBHICTABISETCS CTYICHTY, €CIIM OH HE
3HAET 3HAYMTEIBHOW YaCTH MPOTPAMMHOrO Marepuaia, JOMyCcKaeT Cylle-
CTBEHHBIE ONIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSAMU BEITIOTHSET
MpaKTHYeCKue pabOThl, HEOOXOAUMBIE TPAKTUYECKHE KOMIICTCHIIMH HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMOi 00yUYeHHS
yueOHBIX 3aJaHUI HE BBIIIOJHEHO, KAYECTBO MX BBIITOJIHEHHUS OLICHEHO YKC-
JIOM 0aJIJIOB, OJIM3KUM K MUHUMAIIEHOMY

OLIGHKa «HC 3a4TCHO» BBICTABJIACTCS CTY-
JCHTY, €CJIU CTYACHT HC 3HACT OCHOBHLIX
IMOHATHUH TEMBI JUCHUIIJIMHBI, HC OTBCYACT
Ha JAOOIOJHUTCIIBHBIC M HABOJAIIME BO-
IIPOCHI ITPpETIoJaBaTCIIsA.




KpaTkasi XapakTepHCTHKA OLEHOYHBIX CPeICTBA

Nen/m  |HammenoBanme ore-|Kparkas xapakrepuctuka onenounoro|[IpencraBnenue
HOYHOTO CpeJICTBa cpeacTBa OIIEHOYHOTO Cpel-
cTBa B poHJIC
1 2 3 4
1 |Dk3amen CpenctBo, o3BOJIAIOIIEE OLIEHUTH 3Ha- | KoMIUIEeKT 3K3ame-
HUs, YMCHUS U BJaJCHUS oOydJarole- | HaI[MOHHBIX Owmie-
rocsi 1Mo yueOHOU JUCIUTLINHE. TOB
2 |KontponwHas pabota [CpeacTBO NPOBEpPKH YMEHHH mpume-|Komruiekt KOH-
HATH TOJIYYCHHBIC 3HAHUS JJIsl pelle- | TPOJbHBIX 3aJlaHHi
HUS 3aJlad ONpPEACNICHHOr0 THUIla I10|M0 BapruaHTaM
TEeME WM pa3lieiy.
3 |JlaGoparopnass  pa-|{CpeacTBo, TO3BOJAIONMIEe OIEHUTH|TeMbl J1abopaTop-
oora YMEHUE U BIAJIEHUE O0Yy4arolerocs | HbIX padoT.

u3JIarath CyTh IOCTaBJICHHOM 3ajayw,
CaMOCTOSITEJILHO ~ NPUMEHSTh  CTaH-
JapTHBIE METOAbl TOCTABJICHHOW 3a-
Ta4yd C HCIIOJb30BAaHHEM HMEIOIICHCS
nJabopaTopHOU 0a3bl, MPOBOAUTH aHa-
JIU3 TIOJTYYEHHOTO pe3yibTaTa padoTHl.
MOo3KeT BBIOTHATHCS B UHIUBHUAYaJIb-
HOM TOpPSJKE WX TPYNIoN oOydaro-
IIIUXCS.




MuHHCTEpPCTBO HAYKH M BBICIIETo 00pa3zoBanusi Poccuiickoit denepanu
HwxHekamMckuii XUMUKO- TEXHOJIOTUISCKUN HHCTUTYT ((uinan)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET

@axynvmem TexXHOTOTHYECKUIN

Kageopa lykn bu3nko—MaTeMaTHIeCKUX TUCIUTIINH

Hampasnenue noaroroBku: 18.03.01 «XuMuyeckasi TEXHOJIOTHSI»
(KOO U HaumeHo8aHue)

[Tpoduns/mporpamma:
«XUMHYCCKasd TSXHOJIOTHS OPraHNu4YcCKnX BCIICCTB»
«XUMHYecKasi TEXHOJIOTHS BBICOKOMOJICKVYJIAPHBIX COGHHHCHHﬁ))

«XHUMHYECKasl TeXHOIOTHU OPUPOAHBIX BHCDFOHOCHTCHCﬁ U YIJIEPOJHBIX MATCPHUATIOB»
(HaumeHnosanue)

Y4eOHpIM TuTaHOM TI0 HampaBieHuto moarotoBku 18.03.01 «XwMudeckas TEXHONOTHA» U OOYJaOIIHXCS
MPEIyCMOTPEHO MIPOBeACHUE Ta0OPAaTOPHBIX 3aHATHH O AUCHUILINHE PU3NKA.

JlabopaTopHbIe 3aHATHS MO TUCIMIUIMHE MIPOBOIATCS B CHCIUATBHO 000PYIOBAHHBIX JA0OPATOPHIX C PUME-
HCHHEM HEOOXOJUMBIX CPEACTB O0YyUEHUS: 1ab0paTOpHOro 000PyA0BaHHMs, 00Pa3IOB IS HCCICIOBAHUHN, METO Y-
ckux noco6wuii. Llenb mpoBeneHus 1a00paToOpHBIX PadoT - MPAKTHUECKOE OCBOCHUE TCOPETUICCKUX MOJIOKCHUMN JICKITH-
OHHOIO0 MaTrepuaja, a TaKKe BbIPAOOTKA CTyICHTAMH OMNpPEICIICHHBIX YMCHHH W HAaBBIKOB CaMOCTOSTEIHLHOIO
IKCICPUMCHTUPOBAHUS.

JlabopaTtopuasi pabora Nel. P.100. OnpeneneHue JIMHEHHBIX Pa3MEPOB.
TeopeTrdeckrie BOMPOCHI [Tl MOATOTOBKH K JJAOOpaTOpHOi padoTe:
1. Kakue MeToasl u3MepeHusi ObIBarOT?
2. Tunel morpemHocTei.
3. CdopmupyiiTe METOIUKY BBIYUCICHUS JOBEPUTEIHLHOTO HHTEPBAja MPH MPsi-
MBIX U3MEPCHUSIX..

JlabopaTtopnasi padora Ne2. P.131. OnpenenieHrne YHUBEpCATbHON ra30BOM MMOCTO-
SHHOU METOJIOM OTKAYKH.
TeopeTrdeckrie BOMPOCHI [Tl MOATOTOBKH K JJAOOpaTOpHOi padoTe:
1. Kakue BenM4MHBI HA3bIBAIOTCS NTapaMeTpaMu cocTosiHuA? Jlaiite ux onpenene-
HUE.
2. Kakoil ra3 Ha3bIBaeTCsl U1€abHbIM?
3. Kak 3anuceiBaeTcs ypaBHEHUE COCTOSIHUS UJI€aTIbHOIO ra3a?
4. Yto Ha3pIBaeTCs OAHUM MoJieM BerecTBa? 5. Kakue GpakTopbl BIUSIOT HA TOY-
HOCTb U3MEPEHUI MTApaMETPOB COCTOSHUS ra3a’?
JlaGopaTopHnasi pa6ora Ne3. P. 311. Onpeznenenue nokasaresis OpeJIOMJICHUSI CTEKJIA
C IOMOIIbK) MUKPOCKOTIA.
TeopeTruueckrie BOMPOCHI sl HOJTOTOBKH K JIa0OpaTOpHOM paboTe:
1. 3aKOHBI FEOMETPUYECKON ONTUKH.
2. AOGCOIOTHBIM U OTHOCUTEINBHBIN MOKa3aTeb MPEeIOMIICHHS CBETA.
3. OOBSICHUTH METOAMKY U3MEPEHHUs IOKa3aTess MPeTOMIICHHs CTEKJa C TTOMO-
K0 MUKPOCKOIIA.




Matepuansl 1a00paTOPHBIX pabOT MPUBEACHBI B METOJAUYECKUX yKa3aHUSX,
pa3paboTanHbix Ha nukie OM/I.
Kaxxnmast MHCTPYKITUS COAEPKUT KPATKUE TEOPETHUCCKUE CBEIACHUS, OTHOCSIITH-
ecsl K IaHHOU paboTe, mepeueHb HEOOX0IUMOTO 000PYAOBaHMS, OPSIOK BHITIOIHE-
HUS pabOThI, KOHTPOJBLHBIE BOIPOCHI.

Kpurtepuu oneHkH 1adopaTopHbIX padoT no pusuke B 1 cemectpe

[Ipu moxaroroBke k naboparopHoit padbore no auciuiuinie «duszuka» B 1 ce-
MECTpE CTYACHT JI0JKEH BBITIOJIHUTD CIIEAYIOINE BUABI paboT:

1 cemecT
Bubt paGot MuHuMaJbHbIA MalcgnMa.JIL-
oaJLI Hblii 0211

CamocTosiTenpHass TpopadOTKa TEOpeTHUC- 1 3
CKOro MaTepuasa K j1adbopaTopHoi paboTe
O3HaKOMJICHHE C YCTAaHOBKOHW, MPUOOpOM,
METOJIMKOU BBITOJHEHHUS JTa00paTOpHOH pa- 2 3
0OTHI
BrimonHnenne He00X0IMMOT0 KCIIEpUMEHTA 3 3
OO6paboTKa pe3yabTaTOB UCCIIECIOBAHUS, 110~ 5 3
CTpoeHue rpaduKoB
AHanu3 pe3ynabTaTOB WCCIECIOBAHUS U BHI- 1 3
BOJI IO paboTe

HUTOIO: 9 15

Taxum 00pazom, kKaxkaas 1abopaTopHasi paboTa OIICHHBAETCS MUHUMYM B 9 0a-
J0B, MakcuMyM B 15 GannoB. [locne BeIMOIHEHUST BCeX pabOT pacCCUUTHIBAETCS UTO-
TOBBII Oalj1 MO JAHHOMY OLICHOYHOMY CPEJICTBY, KaK CpeaHee apu(PpMETHUECKOE I10
BCEM J1Ta00OpaTOPHBIM padoOTaMm.

Kpurtepuu onenku 1a60paTopHbIX padoT no pusuke BO 2 cemecTpe

[Tpu moaroToBke k y1abopatopHoii padote mo aucuumuinae «dusuka» Bo 2 ce-
MECTpE CTYCHT JIOJDKEH BBITIOJIHUTH CIIEAYIOIINE BUABI PabOT:

2 cemecr
MunnmanbHbiii | Makcumasib-
Buasl pador .
0as HbII 0aJ11
CamocrosiTenbHasi MpopadoTKa TeopeTuye- 3 5
CKOT0 MaTepHaiia K 1abopaTopHOil paboTte
O3HakOMJICHHE C YCTaHOBKOM, TMPHUOOPOM,
METOJMKON BBITIOJIHEHUS TaOOpaTOpHOI pa- 4 6
OOTHI
BrinonHenne He0OX0AMMOTO SKCTIEPUMEHTA 4 6
O6paboTka pe3yJbTaTOB UCCIIEA0BaHUS, 110- 4 5
CTpoeHue rpaduKoB




AnHanu3 pe3yibTaTOB UCCIIEIOBAHUS U BbI-

3 6
BOJI TI0 paboTe

UTOIO: 18 30

Takum oO6pazoM, Kaxkaas iabopaTopHas paboTa olilecHUBaeTCsI MUHUMYM B 18 Ga-
J0B, MakcuMyM B 30 6ai110B.




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTET

@axkynrvmem TEeXHOJIOTUYECKUN

Kageopa Hykn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpasnenue noaroroBku: 18.03.01 «Xumudeckas TEXHOJIOTUSI»
(KOO U HaumeHo8aHue)

[Ipoduns/mporpamma:
«XHUMHYeCKasl TeXHOIOTHU OPraHn4dcCKuXx BCIICCTB»
«XHUMHYeCcKast TEXHOJIOT U BBICOKOMOJICKVIIAPHBIX COGHHHCHHﬁ))

«XHUMHYeCcKasl TeXHOIOTHU OPUPOAHBIX BHCDFOHOCHTCHCﬁ U YIJIEPOJHBIX MATCPHUATTIOB»
(HaumeHnosanue)

KomiiekT 3aganuii 11l BINOJHEHUS KOHTPOJbHOM padorhl Ne 1
o pucuuiinae Pu3uka

1. Teno, 6porieHHOE BEPTUKAIBHO BBEPX, BEPHYJIOCH Ha 3emiito uepe3 3 ¢. 1) Kakora Obia
HauasnbHas ckopocTh Tena?  2) Ha kakyto BeicoTy nofHsu10ch Teno? ConpoTuBIIEHNE BO3lyXa HE
YYUTHIBATD.

2. Kamenb Opocuin BBepx Ha BbicoTy 10 m. 1) Uepes ckoJIbKO BpeMEHH OH YIaAeT Ha 3eMITI0?
2) Ha kaxyro BBICOTY NOJHUMETCS KaMEHb, €CJIM HaYaJIbHYI0 CKOPOCTb KaMHs yBEJIMYHUTH BJIBOE?
ConpoTusieHNE BO3/1yXa HE YUUTHIBATh.

3. C aspocrara, Haxozsmerocs Ha BbicoTe 300 ., yman kaMeHb. Yepes3 CKoJIbKO BpEMEHHU Ka-
MEHb JJOCTUTHET 3eMJIM, €cIH: 1) aspocTaT MOJHUMAETCS CO CKOPOCTBIO 5 M/c, 2) a’pocTaT OIycKa-
€TCs1 CO CKOPOCTHIO 5 m/c, 3) adpoctaT HenoaBMkeH? COmpOTUBIIEHUEM BO3AyXa MpeHeOpeyb.

4. Teno nagaet BEPTUKAIBHO C BBICOTHI [1=19,6 M ¢ HylIeBO! HavyaabHOW CKOPOCTBIO. 3a Ka-
Koe BpeMs Teno npoiet: 1) nepssiii 1 m cBoero nmyty, 2) nocaeanuit 1 v csoero nmytu? ConpoTus-
JIEHHE BO3/lyXa HE YUUTHIBATh.

5. PaccTosiHue Mexy ABYMs CTaHUMSIMU MeTpornoauTeHa 1,5 ku. IlepByto monoBuHYy 3TOro
paccTosiHUSA MOE3] MPOXOAUT PABHOYCKOPEHHO, BTOPYI0 — paBHO3aMEMJIEHHO. MakcuMainbHas
ckopocTh noesaa 50 xw/y. Haittu: 1) BenMunHy yCKOpPEHHUs, CUUTAs €T0 YUCICHHO PABHBIM 3aMe]l-
JICHHUIO, 2) BpeMsl IBKEHUS M0€3]1a MKy CTaHIIUSIMH.

6. [Toe3n nBmxeTcst co CKOpOocThio 36 kM/4. Ecu mpekpatuth mogady mapa, To moe3/1, IBUra-
AChb PaBHO3aMEUIEHHO, ocTaHaBiuBaercs yepe3 20c. Haiitn 1) oTpunarenbHoe yCKOpeHHE 10€e3/a,
2) Ha KaKOM PACCTOSIHUM 10 OCTAaHOBKH HAJI0 MPEKPATUTh Moauy napa?

7. CkopocTh moe3/1a, MPU TOPMOKEHUU JABHUTAIOIIETOCs PaBHO3aMEJICHHO, YMEHBIIIAETCS B
tedenue 1 mun ot 40 xm/u 1o 28 km/u. Haiitu: 1) oTpunarensHoe ycKOpeHue noesa, 2)
paccTosiHue, IPOMIEHHOE UM 33 BPEMSI TOPMOKEHHUSI.

8. Baron JBIKETCS PaBHO3AMENIEHHO C OTPHIIATENBHEIM yeKoperueM 0,5 m/c®. Hadanpnas
CKOpOCTh BaroHa 54 xm/u. Uepe3 CKOJIbKO BpEMEHHM U Ha KaKOM PacCTOSIHUU OT HAYAJIbHOM TOYKH
BAaroH OCTaHOBUTCA?

9. C Gamnu BbicoToM H=25 M ropusoHTanpHO OpoIIeH KaMeHb O cKOopocThio Vo =15 m/C.
Haiitu: 1) ckoiapK0 BpeMeHU KaMeHb OyIIeT B IBI)KEHUH, 2) Ha KaKOM PacCTOSTHUH S OT OCHOBaHUS
OalIH OH yMaJeT Ha 3€MIII0, 3) C KaKOW CKOPOCTBIO C OH YHaJeT Ha 3eMIIto, 4) Kakoil yroi ¢ co-
CTaBUT TPAEKTOPHSI KAMHsI C TOPU30HTOM B TOUKE €ro MajeHus Ha 3eMito. ConpoTHUBICHHE BO3TyXa
HE YUUTHIBATh.



10. Kamens, OpoIIeHHBIN TOPU30HTAIBHO, yITall Ha 3eMiTto uepes3 0,5 cex Ha pacCTOSTHUU 5 m
10 TOPU30HTAM OT MecTa Opocanusi. 1) C kKakoit BRICOTHI ObLIT OpOIICH KaMeHb, 2) C KaKOi Havalb-
HOHM CKOPOCTBIO OH ObLT OpoiieH, 3) ¢ Kakoil CKOPOCThIO OH yIaj Ha 3eMITI0, 4) Kakol yroy ¢
COCTABJISIET TPACKTOPHS KaMHS C TOpH30HTOM. CONpPOTHBIICHHE BO3AYyXa HE YUUTHIBATh.

11. Touka ABMXKETCS 110 OKPYKHOCTU paguycoM R = 20 cm ¢ MOCTOSIHHBIM TaHT€HIIMAIbHBIM
ycKopeHueM a.= 5 cm/c?. Uepes cKoJIbKO BpeMeHH T10CjIe Hadasa JABMKEHUS HOPMAIILHOE YCKOpe-
HUE an TOUKHU OyneT: 1) paBHO TaHreHIIMAIbHOMY, 2) BABOE O0JIblIE TAHM€HIIMAIBHOIO?

12. Touka nBUKETCS IO OKPY>KHOCTH paanycoM R = 10 cu ¢ mOCTOSHHBIM TaHT€HIIMATIBHBIM
yCKOpeHueM a.. HailTu TaHreHuuaibHOe YCKOpEHHE TOYKH, €CJIM U3BECTHO, YTO K KOHILY IISITOrO
000poTa mocie Havasa JABMKEHUS CKOPOCTh TOUKH ctana V = 79,2 cu/c.

13. Touka nBUKETCS MO OKPYKHOCTH paguycoM R = 10 cu ¢ MOCTOSIHHBIM TaHTE€HITUATbLHBIM
yCKOpeHueM a.. HallTu HopManbHOE YCKOpPEHHE an TOUKU uepe3 20 ¢ mocie Havajna JBMKEHUS,
€CJIM U3BECTHO, 4YTO K KOHILY ISITOro 000poTa Mocje Hayaja JBUKEHUS JIMHEHHAs CKOPOCTh TOUYKH
pasna 10 cm/c.

14. K nuTH moaBelena TUps. EcIu MoAHMMaTh 3Ty FHMPIO C YCKOpeHHeM a = 2m/c? , Hats-
xenne T HUTH OyJeT BABOE MEHBIIE TOTO HATSDKEHUS, IPU KOTOPOM HUTH paspbiBaercs. C Kakum
YCKOPEHHEM HaJI0 HOJHUMATh 3Ty F'MPIO, YTOOBI HUTh pa3opBalach?

15. ABroMo6uns BecoM B 10* H ocTaHaBIMBAETCS HPU TOPMOKEHUH 32 5 ¢, TIPOMIS IPU STOM
paBHO3aMeIJIeHHO paccTossHue 25 m. Haiitu: 1) HauanbHyt0 CKOpOCTh aBTOMOOMIIS, 2) CHITY TOP-
MOYKCHHS.

16. Baron maccoit 207 OBMXXKETCSI ¢ OCTOSHHBIM OTPHULIATENIbHBIM YCKOPEHUEM, YHCICHHO
paBubiM 0,3 m/cex?. HauanpHast ckopocTh BaroHa paBHa 54 xm/u. 1) Kakas cuma TOpMOKEHMS
neiicTByeT Ha BaroH? 2) Uepes CKoJIbKO BpeMeHM BaroH ocranoButcs? 3) Kakoe paccTosiHue Baron
IPOMJET 10 OCTAHOBKH?

17. Ctpys Boaw! cedenueM S =6 cm? ynapseT o cTeHKy moj yriaom o = 60° k Hopmanu u
YIPYro OTCKakuBaeT OoT Hee 0e3 norepu ckopoctu. Hailtu cuity, 1efCTBYIOIIYIO Ha CTEHKY, €CIIU
U3BECTHO, YTO CKOPOCTh TeUeHus BoAbI B cTpye V = 12 w/c.

18. TpamBaii, Tporasch ¢ MecTa, IBHKETCS C TOCTOSHHBIM yckopeHneM a = 0,5 m/c?. Uepes
t =12 c nocne Hauana IBUKEHUSI MOTOP TPaMBasi BHIKITIOUAETCS M TpaMBail IBUXKETCS 1O OCTAHOBKHU
paBHO3aMemeHHO. Ha BceM myTH JBMkeHUs TpamBas koddduument tpenus pasen p = 0,01.
Haiitu: 1) HanOomnbIIyto CKOpOCTh JBM)KEHHUS TpaMBas, 2) OOLIYI0 IPOJOJIKUTEIBHOCTD JABHKE-
HUS, 3) OTpULIATEIbHOE YCKOPEHHE TpamBasi Py paBHO3aMEJIEHHOM JIBH)KEHUH, 4)o011ee paccTo-
sIHUE, IPOIIEHHOE TPAaMBaeM.

19. ABToMoOwMIE Becut 9,8 Ku. Bo Bpemst IBIKEHHs HA aBTOMOOMIIb JISHCTBYET CHIa TPEHUS,
paBHas 0,1 ero Beca. Uemy moiKHa ObITh paBHA CHUJIa TSTH, pa3BUBaeMasi MOTOPOM  aBTOMOOWII,
4TOOBI ABTOMOOMITB BUTANICA: 1) paBHOMEPHO, 2) C YCKOPEHHEM, PABHBIM 2 M/c? ?

20. KanaT neXuT Ha CTOJIE TaK, YTO YaCTh €r0 CBEIIMBACTCS CO CTOJIA, U HAUMHAET CKOJIb3UTh
TOrJa, KOrJa JUIMHA CBEIIMBAOIIENCsl YacTH cocTapiseT 25% Bcell ero JMHblL. YeMy paBeH Ko-
s ULHMEHT TPEeHUs KaHaTa O CTON?

21. ABromo0Omib Becut 1 7. Bo BpeMmsi IBMKEHHS HA aBTOMOOWIIb JIEHCTBYET CHIIa TPEHUS,
pasnas 0,1 ero Beca. HaiiTu cuiy Tsru, pa3BuBaeMyl0 MOTOPOM aBTOMOOWJIS, €CIM aBTOMOOUIIb
JBUKETCSI C IOCTOSTHHOW CKOPOCTHIO: 1) B ropy ¢ yKJIIOHOM 1 »m Ha KaxkJple 25 m MyTH, 2) MO/ TOpY
C TE€M K€ YKIIOHOM.

22. Haiftu cumy TSrH, pa3BUBa€Myl0 MOTOPOM aBTOMOOWIISI, IBUXKYIIETOCS B TOPY C YCKO-
penrem 1 m/c? .YknoH ropsl paBeH 1 m Ha kKaxasie 25 v myTi. Bec aBTomMo6uns 9,8 Ku. Kosddu-
ueHT TpeHus pasen pu = 0,1.

23. Teno NeXUT Ha HAKIOHHOM IJIOCKOCTH, COCTaBJIAIOIIEH ¢ TOPHU30HTOM yroi 4°. 1)
[Tpu kakoM TpeAeTbHOM 3Ha4eHNH Kod(dduimenTa TpeHUs TeI0 HAYHET CKOJB3UTh MO HAKJIOH-
HoM rtockoctu? 2) C KakKuM YCKOpEeHHEM OyIET CKOJIb3UTh TEJIO IO MIIOCKOCTH, €CJIA KOA(PPHUIIUEHT
tpenus paseH p= 0,03? 3) Ckoabko BpeMeHU MoTpedyeTcs A MPOXO0KACHUS IPU ITUX YCIOBUIX
100 m mytu? 4) Kakyto ckopocTh Teno Oyaer uMeTh B KoHIe 3Tux 10047

24. Teno CKOJIB3UT MO HAKJIOHHOM TIJIOCKOCTH, COCTABJISIFOIIEH C TOPU30OHTOM Yroil o = 45°.
[poiins paccrosnue S = 36,4 cm, Teno nmpuodperaer ckopocth V = 2 m/c. Yemy paBeH Kodpum-
€HT TPEHUs Teja O MIOCKOCTh?



25. Teno ckoJIBb3UT MO HAKJIOHHOM MJIOCKOCTH, COCTABJISIONIEH C TOPU30HTOM yrod 45°. 3aBu-
CHMOCTB HPOIEHHOTO TEJIOM PaccTOsIHUs S OT BpeMeHH t naetcs ypasaenuem S = Ct? ,rue C = 1,73
m/c?. Haiitn ko3 OHUIMEHT TPEeHHs Tela O TIOCKOCTb.

26. 1Be rupu BecoMm P1= 2 k/'u P2 = 1 kI coeiMHEHBI HUTHIO U IEPEKUHYTHI Yepe3 HEBECOMBII
Osiok. Haiitu: 1) yckopeHue, ¢ KOTOPBIM JIBMIKYTCS THPH; 2) HATsSHKEHUE HUTU. TpeHueM mpeHe-
Opeub.

27. TpamBaii aBIKeTCs ¢ yckopenueM a = 49,0 cu/c?. Haiiti ko3(hdHUIMEHT TPeHHUs, ecln
U3BECTHO, uTO 50% MOLIHOCTH MOTOpPA UAET HA IIpeofoseHue cuil TpeHus u 50% - Ha yBenuueHue
CKOPOCTH JIBH)KEHHUSI.

28. Haiitu paboTy, KOTOPYIO HaJI0 COBEPIIUTh, YTOOBI YBEIUYUTH CKOPOCTH JABIKCHHS TeJa
oT 2 m/c 10 6 m/c Ha mytu 10 m. Ha BceM myTu nelCTBYET MOCTOSIHHAS CHJIa TpeHus, paBHas 0,2
H. Macca tena paBHa 1 kr.

29. ABromo6miib Becut 9,81 Kx. Bo Bpems 1BMKEeHMsI HA aBTOMOOMIIb IEHCTBYET IMTOCTOSTHHAS
cuna Tpenus, paBHas 0,1 ero Beca. Kakoe konnyecTBo O€H3MHA pacxXo1yeT ABUraTelb aBTOMOOHIIS
Ha TO, 4T0OBI Ha TyTH 0,5 KM YBEIUYUTh CKOPOCTh ABMKEHUS aBTOMOOMIIs oT 10 xv/y 1o 40 km/u?
Koadduuument momnesnoro aeivictBusi asurareins paBeH 20%, TEIIIOTBOpHAs CHOCOOHOCTh O€H-
suHa 46000 x/[oic/xe.

30. Kakoe konmnyecTBO O€H3MHA PACXOAYET ABUTATENh aBTOMOOMIIS HA ITyTH 100 kv, eciiu ipu
CpPEHEH MOIIHOCTH JABUTATENS 15 /1. ¢. CpeHssl CKOPOCTh €ro ABMXKeHUs Oblia paBHa 30 ku/y? K.
. 1. apuratens 22%. TeroTtBopHass crmocoOHOCcTh Oer3mHa 46000 x/[oic/ke.

31. Haiftu x. n. 0. nBUraTens aBTOMOOUIIS, €CIIM U3BECTHO, YTO MPHU CKOPOCTH ABMKeHus 40
Kkm/u BuTatenp norpedisier 13,5 7 6en3una Ha kaxasie 100 kv myTH U 4TO pa3BUBacMas JBUTa-
TeleM MOIIHOCTh TIPH THX YCIOBMSX paBHa 16,3 2. c. IlnotHocts Gemsuna 0,8 o/cv’.
TermmorBopHas crnocoOHOcTh OenzmHa 46000 x/orc/ke.

32. Kamens BecoM B 2 k/ ynai ¢ HeKOTopoii BbicoThl. [lanenue nponomkanocs 1,43 ¢. Haittu
KMHETUYECKYIO U MOTEHIMAJIbHYIO DHEPIUI0 KaMHsA B cpeAHed Touke myTd. COnpoTHBIEHUEM
BO3/yXa MpeHeopeyb.

33. C 6amrHu BIcOTON H=25 M TOpU30HTAIBHO OpOIeH KaMeHb cO ckopocThio V=15 wm/c.
HaiiTn KMHETHYECKYI0O M MOTEHIMAJIbHYI0 SHEPTUI0 KaMHs CIIYCTs OJHY CEKYH]y IOciie Hadaja
nerkeHus. Macca kamast M = 0,2 ke. ConpoTUBICHHEM BO3TyXa MpeHeOpeyb.

34. Kamens Opocunu noj yriaoM o = 60° k ropu3oHTy co ckopocTbio Vo= 15 m/c. Haiitu ku-
HETHYECKYIO, TOTEHIIUAJIbHYIO U MOJIHYIO SJHEPTHIO KaMHs: 1) CIycTs OAHY CEKyHAY Iocie Havana
JIBIDKEHUS, 2) B BepxHel Touke TpaekTopuu. Macca kamust 0,2 xe. ColpoTHBIIEHUEM BO3/IyXa Ipe-
HeOpeyb.

35. C HaKIOHHOH MIOCKOCTH BHICOTON 1 M 1 miuHOM ckiioHa 10 m CKOJIB3UT TeI0 Maccoil 1
ke. HaliTu: 1) KHHETUYECKYIO SHEPTHIO TeJla y OCHOBAHMS INIOCKOCTH, 2) CKOPOCTh TeJla y OCHOBa-
HUS TUIOCKOCTH, 3) pacCTOsSIHUE, PO ICHHOE TEJIOM 10 TOPU30HTAIBLHOM YaCTH MYTH 0 OCTAHOBKH.
Koad¢uimenT TpeHns Ha BceM MyTH CYUTATh TOCTOSHHBIM U paBHbIM 0,05.

36. Testo CKOJMB3UT CHayvasa Mo HAKJIOHHOW IJIOCKOCTH, COCTABJIAIOIIEH yroi o = 8° ¢ ropu-
30HTOM, a 3aTEM I10 TOPU30HTAIBHOM MoBepxHOCTU. HaliTh ko3 puirieHT TpeHus, ecinu u3BeCTHO,
YTO TEJIO MPOXOAUT IO TOPU30HTAIIN TAKOE KE PACCTOSHUE, KaK M 110 HAKJIOHHOM IJIOCKOCTH.

37. Ilo HAKJIOHHOM IIJIOCKOCTH BBICOTOM 0,5 M M JIUHOM CKI0HA 1 M CKOJNB3HUT TEI0 MAaCcCOU
3 ke. Teno NpuxoAUT K OCHOBAaHMIO HAKJIOHHOW IJIOCKOCTU CO CKOPOCThIO 2,45 m/c. Halitu: 1) xo-
3¢ ULHEHT TPEeHHUs Tela O MIOCKOCTh, 2) KOJMYECTBO TeIIa, BbIIEJICHHOTO NpU TpeHuu. Havamnb-
Hasi CKOPOCTb T€Jla paBHA HYJIIO.

38. ABromoOuns Maccoit 2T ABrKeTCsI B TOPY. YKIIOH TOpHI paBeH 4 v Ha Kaxiaeie 100 m
nytd. Koadduuuent tpenus pasen 0,08. Haiitu: 1) paboTy, coBepIIeHHYIO ABUraTeIeM aBTOMO-
Owiig Ha myTH 3 KM, 2) MOIIHOCTb, Pa3BUBAEMYIO JIBUTATEJIEM, €CJIM U3BECTHO, YTO 3TOT MyTHOBLI
MpoiiJieH 3a 4 MuH.

39. HaiiTn, Kakyro MOIIHOCTH Pa3BHBACT JABHTaTeNh aBTOMOOMIS Maccoir m=1000 kr, eciu
U3BECTHO, YTO aBTOMOOWIIb €/IeT C MMOCTOSTHHOM CKOPOCTHIO 36 KM/4: 1) O rOpU30HTATBHOMN OpOTe,
2) B TOpy C YKJIOHOM 5 M Ha Kaxnbie 100 m myTtH, 3) moxa ropy ¢ Tem ke ykiaoHoM. Koaddunment
Tpenus paseH 0,07.



40. ABroMoOmIh Maccoit 1000 ke TBMKETCS TIOJ TOPY NMPH  BBIKJIIOUEHHOM  MOTOpE C
MOCTOSIHHOM ~ CKOPOCTBhIO 54 KM/4. YKIIOH ropsl paBeH 4 m Ha kaxabie 100 u mytu. Kakyro mom-
HOCTb JIOJKEH pa3BUBATh JBUTATENb 3TOr0 aBTOMOOWIISA, YTOObI aBTOMOOWIIb ABUTAJICS C TOM e
CKOPOCTBIO B TOPY C TEM K€ YKIOHOM?

41. Ha penncax crout miardopma maccoir M=10000xe. Ha mmaTdhopme 3aKkperieHo opyaue
maccod m =3000xe , U3 KOTOPOrO MPOU3BOIUTCS BBHICTPEN BAOJbL PEIbCOB. Macca cHapsia
Mo = 100 ke, ero HavagbHasE CKOPOCTh OTHOCUTEIBHO OPYAHS Vo =500 m/c. Onpenenuthb CKo-
pocTs V miaThopMbl B IEpBBII MOMEHT IIOCIIE BHICTpENa, eciu: 1) maargopma cTosiyia HeTOABHKHO,
2) mutatrdopmMa JABUTANIACH CO CKOPOCThIO V1=18 xm/u 1 BBICTpEN ObLT MIPOU3BE/ICH B HAIIPABICHUHU
ee IBUKCHUS, 3) mnardopma aBUTaANACh C TOW )K€ CKOPOCTHIO U BBICTPEI ObUT IPOU3BE/ICH B
HAIpPAaBJICHUU, IPOTUBOIOJIOKHOM HAIMPABJICHUIO €€ JBUKCHHUSI.

42. Asromar Beiyckaer 600 mynp B MuHyTy. Macca kaxaoi nynu 4 e, ee HadaibHasl CKO-
poctb 500 M/c. Haiitu cpeiHIOr CHITY OTJIauH TIPH CTPEbOe.

43. Ha penbcax crout miardgopma maccoit M=10000xe. Ha mmardopme ykpemieHo opynue
maccoit M=5000xe, 13 KOTOPOro MPOU3BOIUTCS BHICTPEI BIOJbL pelibcoB. Macca cHapsma mi=100
K2, €r0 HauajbHasi CKopocTh oTHOCUTeNbHO opyaust Vi = 500 m/c. Ha kakoe paccTosTHUE OTKATUTCS
wiatdopma rpu BeICcTpene, ecnu: 1) miardopma crosiyia HEMOABUKHO, 2) TiaTdhopMa JABUraiach co
ckopocthio Vo = 18 xm/u 1 BeICTpen ObUT TPOU3BEACH B HAIIPABIICHUH €€ BM)KEHUS, 3) Tuiatdopma
JBUTANIACh C TOU e CKOPOCTHIO M BBICTPEN ObLI MPOU3BEEH B HAMPABICHUH, IPOTUBOMOIOKHOM
HarpasieHuIo ee aBrkeHus. Koagdumment tperns miatdopmsl o pensesl pased 0,002.

44. V3 opyaust maccoit 5000 xe BeuieTaet cHapsg Maccoir 100 xe. Kunetnueckas sHeprus
cHapsia 1ipu Beuiete paBHa 7500 x/{orc. Kakyto KHHETHYECKYIO SHEPTHIO MTOTYYaeT OpyAUe BCIIE-
CTBHE OTIAUU?

45. Teno BecoMm 3 kI’ JIBWKETCS CO CKOPOCTBIO 4 M/c ¥ yHapsieTcs C HETIOABUKHBIM
TEJIOM Takoro e Beca. Cunras yaap [HeHTPAIbHBIM U HEYIIPYTUM, HAalTH KOJMYECTBO TeIlja, Bble-
JIMBILIEECS TIPH yIape.

46. JIBa mapa mo/iBelieHbl Ha apauIeTbHBIX HUTSAX OJIMHAKOBOH JUIMHBI TaK, YTO OHU COMPH-
kacatotrca. Macca mnepsoro mapa 0,2 ke, macca Broporo 100 e. IlepBblii 1ap OTKJIOHSIIOT TakK, YTO
€ro IEeHTP THKECTH MOAHUMAETCS Ha BBICOTY 4,5 cm, U oTiyckatoT. Ha kakyro BHICOTY MOJAHUMYTCS
HIaphl TIOCJIE COYIAPEHUs, €CIH yap HEYIpYyTruii?

47. Ilyns, neTsimas rOPU30OHTAIIBHO, MMONAAaeT B IIAp, MOJABEIICHHBI HA JIETKOM YKECTKOM
CTEpKHE, U 3acTpeBaeT B HeM. Macca mynu B 1000 pa3 meHbIe Macca mapa. PaccTosiHue oT TOUKu
MOJIBECa CTEPIKHA JI0 IIeHTpa mapa paBHo 1 . HailTu ckopocTh myiH, €CITi U3BECTHO, UTO CTEPIKEHD
C IIapOM OTKJIOHWJICS OT yAapa myiu Ha yroia 10°.

48. CtanpHOM ApUK, YIIABIINK ¢ BEICOTHI 1,5 v Ha CTanbHYIO IUIUTY, OTCKAKUBAET OT HEE CO
ckopocteio V2= 0,75V1, riae Vi - CKopocTh, C KOTOPOU OH ToJyIeTeN K ITuTe. Ha Kakyro BBICOTY
OH MOJHUMAETCS?

49. CranpHO# mapuk Maccoit m = 20 2, majast ¢ BBICOTHI h: = 1 m Ha cTaNbHYIO TUIHTY,
OTCKaKHBaeT OT Hee Ha BBICOTY h2 = 81 cm. Haiitu: 1) UMITyIbC CHITBI, TIOTYYCHHBIN TUTUTOM 32
BpeMs ynapa, 2) KOJHMUECTBO TeIlIa, BBIICIUBIIETOCS MIPH yaape.

50. [IBmxymeecs Teno maccoid M ynapsieTcss 0 HEMmoJABHXKHOE Telo Maccoit M. Cuutas ynap
HEYIPYTUM U IEHTPaIbHBIM, HAHTH, Kakas 4acTh MIEPBOHAYATILHOM KHHETUICCKOW SHEPTHH TIepe-
XOJIUT TIPU y/Aape B TEIUI0. 3a/1ady PelIuTh CHadaia B O0IIeM BHJIE, a 3aT€M PacCMOTPETh CIydyau:
H)M=m, 2)M=9m.

51. B Gamnone Haxommiiochk 10 ke ra3a mpu JAaBleHUU 107 u/M?. Haiith, Kakoe KOJIUYECTBO
rasa B3sUIM U3 OayIOHA, eCTM OKOHYATeNbHOE JaBieHHe cTano pasHo 2,5 '10° /M. Temmeparypy
ra3a CuuTaTh MOCTOSTHHOM.

52. Haiitn maccy ceprucroro rasza (SO2), 3annMaromiero oosem 25 1 npu temreparype 27°
C u naBnenuu 760 mm pT. CT.

53. Haiitn Maccy BO3/1yXa, 3aIlOTHSIONIYIO ayIUTOPHIO BBICOTOM 5 M W TUIoNa b0 moia 200
Mm%, JlaBnenue Bo3ayxa 750 ymm pT. cT., TemnepaTypa nomentenus 17° C. (Maccy 0HOTO KHIIO-
MOJISI BO3/yXa IPHUHSATEH paBHOU 29 kelkmonb.)

54. Bo ckoIbKO pa3 Bec BO3/lyXa, 3al0JHsoIero nomenieHue 3umoit (7°C), 6onblie ero Beca
netom (37°C)? JlaBneHue oAMHAKOBO.



55. Haueptuth m30tepMmsl 0,5 2 Bogoposa s Temmepatyp: 1) 0°C, 2) 100° C.

56. Haueptuts nzotepmsl 15,5 e kucinopoaa ans remnepatyp: 1) 29° Cu 2) 180° C.

57. Kakoe KOJIMYeCTBO KHJIOMOJIEH Ta3a HaxoauTes B 6ayuione oobemom 10 48 MIPH TaBJICHUH
720 mm pT. cT. u Temmeparype 17° C?

58. 5 2a3ora, Haxogmsmierocs B 3aKphITOM cocyne oobeMoM 4 1 mipu Temneparype 20 °C,
HarpeBatoTcs 10 temrepatypsl 40 °C. HaliTu gaBieHue rasa 10 u mocjie HarpeBaHusl.

59. Haiitu muiotHOCTh Bomopona mnpu Temmeparype 15° C u naBneruu B 730 mm pT. CT.

60. ITnotHOCT, HeKOTOporo rasa mnpu Temmeparype 10°C u napnenun 2:10° #w/u? papna
0,34 ke/v°. Yemy paBHa Macca OHOTO KHUJIOMOJISI 3TOTO raza?

61. 12 2 raza 3anumaiot o6sem 4 *107 4 npu Temnepatype 7 °C. Iocie HarpeBaHus rasa npu
TIOCTOSSHHOM JIaBJIEHHH €r0 MIOTHOCTH cTasa paBHa 6 - 107 2/ca®. Jlo kakoii TeMIepaTypsl Harpemu
rasz?

62. 10 2 kucnopona HaxomsTcs oA aaBieHueM 3 amm npu temreparype 10 °C. Iocne pac-
LIMPEHUS BCIEACTBUE HArPEBAHUSI IIPU IIOCTOSIHHOM JaBJIEHUU KUCII0po/ 3aHsu1 00beM 10 2. HaiiTu:
1) oOBbem raza 1o pacuupenus, 2) TeMIeparypy rasa mnocie pacumpenus, 3) IIOTHOCTh Tra3a Jio
pacuupenus, 4) IIOTHOCTh Ta3a MOCJIe PaCIIMPEHHUS.

63. B cocyne A emkocTbio V1 = 3 1 HaXOAUTCS ra3 noj AaBieHueM Pz =2 atm. B cocyne B
eMKOCThIO V2 = 4 1 HaXOUTCA TOT ke Ta3 nox AasieHueM P2 = 1 atm. Temneparypa B 060ux cocy-
nax oauHakoBa. [lon kakum naBrneHueM OyAeT HAXOJUTHCS ras, €CiM, COSTUHUTH cocylabl A u B
TpyOKOn?

64. 6 2 yranekucioro raza (CO2) H 5 2 okucu azota (NO) 3anonustor cocyn oobsemom V =2
‘10733, Kakoe obmiee naBienue B cocyze npu temmepatype 137 °C ?

65. B cocyne wnaxomutcs 14 2 a3ota u 9 2 Bomopoaa npu Ttemmeparype 10 °C u gaBnenuu
10° #/m?. Haiiti: 1) Maccy 0fHOrO KMIOMOJIS CMECH, 2) 00BEM coCya.

66. CuuTas, 4To B Bo31iyxe coaepxurcs 23,6 % xucnopoaa u 76,4 % azora (1o macce), HaluTH
IUIOTHOCTh BO3AYyXa Ipu AasiieHuu 750 ymm pT. cT. u Temneparype 13 °C. Haiitu napuuanbHble 1aB-
JICHUS KUCJIOPOA U a30Ta MPHU ITUX YCIOBUIX.

67. 102 xucnoposaa HaxozsTcs mox gasnesneM 3 - 10° w/m? npu temmeparype 10 °C. IToce
HarpeBaHus MPH MOCTOSHHOM JaBJIeHUH a3 3aHsu1 o0bem 10 7. Haiitu: 1) konudecTBo Temia, mo-
JYYEHHOTO Ta30M, 2) SHEPTHIO TEIUIOBOTO JBMKEHUS MOJIEKYII Ta3a J0 M MOCIe HarpeBaHusl.

68. 12 2 a3oTa HaXxOaATCS B 3aKpBITOM cocynie oobemoM 2 1 pu temmeparype 10 °C. ITocne
HarpeBaHus JaBeHKe B cocysie cTano pasHo 10* ymm pr. cT. Kakoe kommuecTBo Tema 65110 coo0-
[ICHO Ta3y IpU HarpeBaHuu?

69. 2 1z a3ota HaxomsaTes oy nasienreM 10° 1/, Kakoe KOMHUYeCTBO Teria Haa0 COOBIIHTD
a3oTy, uToObl: 1) mpu P = const o6beM yBenuuuTh BABoe, 2) pu V = CONSt naBieHHE YBEIUYUTH
BIIBOE?

70. B 3akphITOM cocyzie HaxomuTcs 14 2 a3ora mona masnenueM 10° #/u? u mpu Temmeparype
27 °C. Tlociie HarpeBaHUs JIaBJICHHE B COCYJIC MMOBBICHIOCH B 5 pa3. Haiitu: 1) 10 kakoii remrepa-
TYpbI ObLIT HArpeT ra3, 2) KakoB 00beM cocy/a, 3) Kakoe KOJINYECTBO TeIlia COO0IIEHO ra3y?

71. Kakoe KOTMYECTBO TeIia HaJ0 COOOMMTh 122 Kucaopoaa, 4ToObl HarpeTh ero Ha 50°
IPU TTOCTOSIHHOM JIaBJICHHUH?

72. Ha narpeBanue 40 2 kucnopojaa ot 16 °C no 40 °C 3arpaueno 150 xkaropuii terna. [pu
Kakux ycnoBusx Harpeascs raz? ([Ipy moctosHHOM 00BEME WM IPU TOCTOSIHHOM JaBJICHUN)?

73. B 3akpriTom cocyne obbemom 10 7 HaxomuTcs Bo3ayxX mpu gasiaenuu 10° w/u?. Kakoe
KOJINYECTBO TEIUIa HaJI0 COOOLIUTH BO3/yXY, YTOOBI IOBBICUTH JIaBJICHHUE B cOCYJIE B 5 pa3?

74. Kakoe KOJIMYeCTBO YIIIEKUCIOro raza MokHo HarpeTh oT 20 °C mo 100 °C xonuuecTBOM
teruia 53 xanopui? 2) Ha cKoIbKO IPU 3TOM U3MEHHUTCS KHHETUYECKast SHEPTUs OHON MOJIEKYJIbI?
Bo Bpems HarpeBaHus ra3 pacmmupsiercs npu P = const.

75. B 3akphITOM cocyzie 06beMoM V=21 HaXOIUTCA a30T, IIOTHOCTH KOTOporo p = 1,4 ka/m’,

Kakoe xonnyecTBo Temia Haao0 COOOUIUTh a30TY, YTOOBI HArPETh €T0 B 3TUX YCIOBHUSAX Ha AT=
100 °C?

76. A30T HaXOIUTCSA B 3aKPHITOM cocyie oobemoM 37 ipu Temmeparype 27 °C u naBjieHun 3
amm. Tlocne HarpeBaHus JaBJICHHE B COCYJI€ MOBBICKIIOCH 10 25 amm. OnpeaenuTb: 1)

TEMIIepaTypy a30Ta IOCJe HarpeBaHusl, 2) KOJIMYECTBO COOOIIEHHOTO a30Ty TEIIa.



77. Jlna HarpeBaHusi HEKOTOpOro konuyecTBa raza Ha 50 °C mpu MOCTOSTHHOM JaBJICHUHU
HeoOxoauMmo 3arpatuTh 160 xkanopuii Terna. Ecnu 370 e konmuecTBo rasza oxyaauth Ha 100 °C
MIPU TIOCTOSTHHOM 00BbeMe, TO BoifensieTcs 240 xkanoputi Teruna. Kakoe yucio cremneHneid cBoOOabI
HMMEIOT MOJIEKYJIbI 3TOTO Ta3a’?

78. 10 2 a3zora HaxomATcs B 3aKpbITOM cocyae npu temiepatype 7 °C. 1) Kakoe konuaecTBo
TEIJIa Ha/I0 COOOIIUTE 30Ty, YTOOB! YBEIIMYUTH CPETHIOI KBAJIPATUYHYIO CKOPOCTH €r0 MOJIEKYJI
B1Boe? 2) Bo cKoJIbKO pa3 mpu 3TOM U3MEHHUTCS Temriepatypa ra3a? 3) Bo ckoybko pa3 mpu 3TomMm
U3MEHHTCS JIaBJICHHUE Ta3a Ha CTEHKHU cocyaa?

79. I'enuii HAXOAUTCS B 3aKPBITOM cocyze oobemoM 2 z1ipu  Temreparype 20 °C u naBieHun
10° n/m?. 1) Kakoe KOJIMYECTBO TEIIa Hal0 COOOIIUTh IelIUI0, YTOOBI TIOBBICHT €r0 TEMIIEPATypy
Ha 100° C? 2) KakoBa OyzaeT cpenHssi KBaJpaTHUyHasi CKOPOCTh €ro MOJIEKYJI IIPH HOBOM TeMIiepa-
type? 3) Kakoe ycranoBurcs nasnenue? 4) KakoBa Oyner rutotTHocTh renus’? 5) Kakosa Oyaer
SHEPTrusl TEIIOBOTO JIBUKEHUS €r0 MOJIEKYJ?

80. B 3akpsiTom cocyne oObeMoM 2 1 HaxoauTcs: 6 Moiel a3ota u 160 2 aprona mpu HOp-
MaJIbHBIX ycloBUsIX. Kakoe Koan4ecTBo Teria Hafo COOOLIUTh, YTOOBI HATPETh ATY ra30BYI0 CMECh
Ha 100 °C npu 3TUX yCIOBUSIX.

81. Haiitu Hanmps>KEHHOCTh 3JIEKTPUUECKOTO TOJISl B TOUKE, JIeXKAIIeH OCepeAMHE MEXTY TO-
yeunpiMu 3apsagamu (1 = 8 107° Knu g2 = -6 -10° Kii. Paccrosuue Mexty 3apsaaMu paBHO r
=10 cm; ¢ =1.

82. B 1ieHTp KBajpaTa, B BEPIIMHAX KOTOPOro HaxoauTcs no 3apsaay 7-10°°Kn, momemen o1-
pHULIATEeNbHBINA 3apsa. HaliTu BenuyuHy 3TOTO 3aps/ia, eciy pe3yabTUpPYIOoLIas cuia, 1eHCTBYIOIas
Ha KaXIbli 3apsiJl, paBHA HYJIIO.

83. PaccrosiHue Mexay 1ByMsl TOYCUHBIMH 3apsIaMu g1=5 10 K u J2=-4 -101° Kt
paBHO 5 cm. HailTu HanpsiKEHHOCTD 3JIEKTPUYECKOTO TOJIS B TOUKE, HAXOAAIEHCS HA PACCTOSHUU
3 cM OT MOJNIOKUTENBHOTO 3apsAaa U 4 ¢ OT OTPUIATETFHOTO 3aps/ia.

84. Menuslii map auamerpom 1 cu momerien B Maci1o. [lmotHocTs Macna p = 800 kr/m>. Uemy
paBeH 3apsij 1apa, €Clid B OJTHOPOJTHOM SJIEKTPUYECKOM TOJIE IIap OKa3alics B3BEIICHHBIM B Maciie?
DNeKTpUYecKOe ToJIe HAIIPaBJICHO BEPTUKAILHO BBEPX M ero HanpsbkeHHOCTh £ = 36 000 B/cwm.

85. B m10cKOM ropH30HTAIBHO PACONI0KEHHOM KOHICHCATOpE 3apsDKEHHAas! Karenbka pTyTu
HAXOJUTCS B PABHOBECHH ITPH HAPSHKEHHOCTH dJekTpudeckoro ot E = 600 B/cu. 3apsan xarmm
pasen 2,4 - 101 K. Haiitu paauyc xamnm.

86. Lllapuk maccoit 40 me, 3apsKeHHEIH ToNoKUTenbHEIM  3apsaoM 107 K, geukercs co
ckopocthio 10 cm/c. Ha xakoe paccTosiHHE MOXKeT MPUOIU3UTHCS MAPUK K MOJI0XKUTEIBHOMY TO-
yeqHOMY 3apay, paBHomy 410" °Kn?

87. IlBa mapuka c 3apsaamu (1= 208K u g2 = 40uKn Haxogsrces Ha paccrostaun =40 cm.
Kakyro Hajo coBepmuTh padboTy, 4TOOBI COTM3UTH UX IO PACCTOSHUS I2 = 25 cm?

88. OnpenenuTs NOTEHLMAN TOYKU MO, HaXoAsmecs Ha paccTtosHuM 10 cm OT 1eHTpa 3a-
psOKeHHOTO mapa pagumycoM | cu. 3amady pemmTh MpH CIeTyIONNX YCIoBHAX: 1) 3amana moBepx-
HOCTHAasI IUIOTHOCTH 3apsiJia Ha LIape G = 101 Kn/end?, 2) 3a7aH NoTeHIMan mapa, pasHsiii 300 5.

89. Kakast coBepuraeTcs paboTa IpH IepeHeceHHH TouedHoro 3apsaaa B 21071 K u3 6ecko-
HEYHOCTH B TOUYKY, HAaXOJIIYIOCS HA PAacCTOSHUM | cm OT MOBEPXHOCTHU Iapa paguycoMm 1 cu ¢
TIOBEPXHOCTHO# MIOTHOCTBIO 3apsina 6 = 1 uKn/cm??

90. Iapux Maccoii 1 2 u 3apsmom 1071 Kn mepemennaercs u3 TOuku A, MOTEHIMAN KOTOPOii
paseH 600 B, B Touky B, OTeHIMaJl KOTOPOH paBeH HyI0. Yemy Obl1a paBHa €ro CKOPOCTh B TOUKE
A, ecnu B Touke B oHa ctana paBHoi 20 cm/c?

91. CxoJIbKO BUTKOB HUXPOMOBOH ITPOBOJIOKH JTUAMETPOM  lmm HaJlo HaBUTH Ha (apdopo-
BBIH IWJIMHAP PaARyCcoM 2,5 ¢y, 4TOOBI MOIyYUTh Me4b conpoTuBieHnemM 40 Om?

92. Karymika 3 MeqHOH TpoBOJIOKH uMeeT conpoTusieHrne R=10,80m. Macca meHOi ipo-
BOJIOKK paBHa M = 3,41 xe. Ckonbko BUTKOB npoBoga N u kakoro auamerpa d HamMOTaHO Ha Ka-
Tymke?

93. ConpoTtuBneHne Bob(HPaMOBON HUTH 3JeKTpuueckoil mammnouku npu 20 °C pasHo 3,8
Om. KakoBa Oyzner temrneparypa HUTH JIAaMIIOUKH, €CJIM MIPU BKJIIOYEHUU B CETh HAIPSKEHHEM B
120 B no nutu uner tok 0,33 4? TemneparypHslit K03 pULIMEeHT conpoTUBIEHUS BOIbhpaMa o =

4,6 103 2pa0'1.



94. PeocTaT U3 KeJIe€3HOM MPOBOJIOKH, MUJUIMAMIIEPMETP M T€HEPATOP TOKA BKIIOYEHBI MO-
cnenosarenbHo. ConpotuiieHue peoctata npu 0 °C paBHo 120 Om, conpoTHBIEHNE MUJUIAAM-
nepmetpa 20 Om. Mummamnepmerp mokasbiBaeT 22 mA. Uto Oyaer mokas3plBaTh MUJUIMAMIIED-
MeTp, eciu peoctat Harpeercs Ha 50 °C? TemnepaTypHbiid KO3()(PHUIIMEHT COMPOTUBIICHUS Kelle3a
6 - 107 2pao™. ConporuBieHnEeM reHepaTopa peHedpeyds.

95. O6MOTKa KaTyIIKK U3 MEIHOM MPOBOJIOKU MpH Temmepatype 14 °C umeer conmpoTHBiie-
Hue 10 Om. Tlocne nmponyckaHus TOKa COMPOTUBIIEHHE OOMOTKH CTayio paBHO 12,2 Om. Jlo kakou
TeMIeparypbl Harpenack oomMorka? TemmeparypHblii K03()(PUIIMEHT CONPOTUBICHUSI MEIU paBEH
4151073 epad'l.

96. Haiitu mageHue noTeHIIMana Ha METHOM IipoBoJie JiuHou S00 v 1 tuameTpom 2 mm, eciiu
CHJia TOKa B HEM paBHa 2A4.

97. meroTcst TpH 3IIEKTPUYECKHE JITAMITOUKH, pacCUUTaHHble Ha HanpspkeHune 1108 kaxnas,
MOIIHOCTH KOTOPBIX paBHbI cOOTBETCTBEHHO 40, 40 u 80 Bm. Kak Hag0 BKIIOYUTH 3TH TPH JIaM-
MOYKH, YTOOBI OHU JIaBAJIM HOPMAJIbHBINA HAaKaJl PH HanpspkeHuH B cetu 220 B? Haiitu cuity Toka,
TEKYIIEro Yepe3 JaMIOYKH IPH HOpMallbHOM Hakaje. HauepTuts cxemy.

98. B naboparopuu, ynaseHHON OoT reHeparopa Ha 100, BKIIOUMIIHN JIEKTPOHATPEBATEb-
HBIN OO, moTpedIsttonHii Tok crinoil 10 4. Ha ckobKo M3MEHWIIOCHh HANPSHKEHHE Ha 3aKUMax
AIEKTPUUYECKON JTaMIIOYKH, ropAIIeil B 3Toi tabopaTtopun? CedeHrne MeIHbIX MOABOASIIUX POBO-
JIOB PaBHO 5 MM,

99. Or 6arapewn, 3. 1. ¢. KoTopoi paBHa S00B, TpebyeTcs nepenaTh SHEPTUI0 Ha PACCTOSHUE
5 km. TloTpebnsemas momHocTh paBHa 10 kBm. Haiitu MuUHUMaIbHBIE TOTEPU MOIIHOCTH B CETH,
€CJIM IMaMeTp MEIHBIX MOJIBOSIINX MPOBOJIOB paBeH 1,5¢cm.

100. Ot reneparopa, 3. 11.c. koToporo pasHa 110 B, TpeOyercs nepenaTh SHSPTUIO Ha PacCTO-
ssare 250m. IToTpebnsiemas MontHOCTh paBHa 1 kBm. HaliTh MUHUMaIbHOE CEUCHHE MEIHBIX IO/I-
BOJISIILIMX ITPOBOJIOB, €CJIM MOTEPU MOIHOCTH B CETH HE JOJIKHBI IPeBbIIATH 1%.

KommnuiekT 3aaHuii 1J151 BHITOJHEHUs] KOHTPOJIbHOM padoThl Ne 2
o aucruiinae Pusuka

1. [To nByM JUTMHHBIM MapajiebHBIM MIPOBO/AM, PACCTOSIHUE MEXITy KOTOpbiMU 0 = Scw,

TeKyT ofMHaKoBble Toku | =10A. OnpenenuTh MHAYKIMIO W HANPSKEHHOCTh MATHUTHOTO TOJIS B

TOUYKE, YJAJIEHHOM OT Ka)/J0ro NMpOBOJHUKA Ha PACCTOSIHME I = 5CM, €CIUM TOKU TEKYT: a) B
OJIMHAKOBBIX HANpaBJIeHUsX; 0) B MPOTUBOMOJIOKHBIX HAlIPaBJIECHUIX.

2. JIBa 6€CKOHEYHO AJIMHHBIX MPOBOIHUKA CKPEIEHBI IO/ MPSAMBIM yriioM. 1o mpoBoHuKaM

TekyT Toku cuioit |;=100A n |,=50A. Paccrosuue mexay nposoarnkamu d = 20cm. Onpeze-

JUTh WHAYKIUIO MarHUTHOTO TOJISl B TOYKE, JIeKalllel Ha cepeirHe OOIIero MepreHAuKyspa K
MIPOBOAHUKAM.

3. Tok cunoit | =50A Teder no MPOBOAHKKY, COTHYTOMY MO HPAMbIM yriioM. HaiiTu Harpsi-
YKEHHOCTb MAarHUTHOTO IOJISl B TOUKE, JIeXKalllel Ha OMCCeKTpHCe ATOTO yrila U OTCTOALIEeH OT Bep-
HMIMHBI yria Ha pacctossHud b = 20cM. Cumrath, 4TO0 00a KOHIA MPOBOJHHUKA HAXOJSITCS OYCHBb
JTAJIEKO OT BEPIIMHBI YIJIa.

4. Ilo mpOBOJHUKY, U30THYTOMY B BUJE OKPYXHOCTHU, TeueT TOK. HanpsKeHHOCTh MarHuT-

HOIo 11ojasd B LHCHTPE OKPYXKHOCTHU = M. € U3MCHAA CHUJIbI TOKa B IIPOBOJHUKEC, €M
H,=50A/ m. H :

npugaia (I)OpMy KBaapara. OHpe,Z[CJ'II/ITB HAIPSA’KCHHOCTh MArHUTHOT'O T10JIA H 2 B TOYKEC IIEPECC-

YEHUS AUaroHaje 3Toro KBajapara.

5. Ilo 1ByM oAMHAKOBBIM KPYTOBBIM BHUTKaM paanycoM R= 6CM , MIIOCKOCTH KOTOPBIX MeEp-
NEHIUKYISPHBI, a HEHTPBI COBIAAI0T, TEKYT OJUHAKOBbIE TOKH cuioil 1=3A. Haiitin nunaykuio
MarHuTHOTO I10JIs B LIEHTPE BUTKOB.



6. [IpsimoTMHEHHBIN TPOBOAHUK PACIIOI0KEH NEPIEHIUKYIISIPHO INIOCKOCTH KPYTrOBOTO MPO-
BOJHUKA paanycoM 20cM U MPOXOIUT HA PACCTOSIHUU MOJOBUHBI paJnyca oT OT LeHTpa. [Ipsmonu-
HEWHBIN TOK nMeeT cuity 9,42A, a kpyroBoii 2A. Onpenenuts HapsHKEHHOCTh MArHUTHOTO MOJIS,
CO3/1aBa€MOI'0 TOKaMH B LIEHTPE Kpyra.

7. TIpAMOi#i ITMHHBIA TPOBOIHUK COTHYT B BUjE yria, paBHoro 60°. ITo mpoBOIHMKY TeueT
Tok cutoit 10A. Onpenenuts HHAYKIUIO MATHUTHOTO TTOJISA TpU 1L =1 Ha OUCCeKTpuce BHYTPEHHETO
yria Ha paccTossHuu 20 CM OT BEpIIMHBI.

8. Tpebyercst U3roToBUTH coneHon 1 ymHOH L= 20cm u auamerpom D=6¢M, co3paromuii Ha
CBOEH OCH MarHWTHYI HHAYKIHo B= 1,2MT. HaliTu pa3HOCTh MOTEHIIMAIOB, KOTOPYIO HA/I0 MPH-
JIOXKHTD K KOHIITAaM 0OMOTKH cosieHou 1a. {1t 0OMOTKH COJICHOM/1a TPUMEHSIOT MEHYIO IIPOBOJIOKY
auametpom 0=0,5mm.

9. HanipspxkeHHOCTh H MarHuTHOTO MOJS B IEHTPE KpyroBoro BuTka pasHa 500 A/mM. Maruur-

o 2
HbIM MOMCHT BHUTKAa pm = 6A - M~ . BeIunciuTn CHJIy TOKAa B BUTKC U paiInyC BUTKaA.

10. KopoTkas KaTyIIKa IIOIabI0 monepeynoro cedenns S = 250.m 2 , conepxanias N=500
BUTKOB IIPOBO/IA, IO KOTOPOMY T€YET TOK cuiioit I=5A, momenieHa B OAHOPOAHOE MarHUTHOE T10JIe
HanpspkeHHOcThi0 H=1000A/m. HaiiTu: 1) MarHUTHBII MOMEHT KaTYyIIKH; 2) BPAIAIOLIHil MOMEHT,
JeHCTBYIOIMIT Ha KATYIIKY, €CIIH OCh KaTyIIKK cocTapisieT yron ¢ =300 ¢ nuHusMu 1o

11. DnexTpoH B HEBO30YKACHHOM aTOME BOJOPO/Ia IBUKETCS BOKPYT SApa MO OKPYKHOCTH
pagnycom R= 5,3HM. BEIYMCIINTL MarHUTHBIA MOMEHT [, SKBUBAJIEHTHOIO KPYTOBOI'O TOKA U Me-

XaHUYECKUM MOMEHT , ICHCTBYIONIMI HA aTOM B MarHUTHOM T11o1e ¢ uaaykiuei B = 0,4 T, nanpas-
JICHHOW TapajuieIbHO MIOCKOCTH OPOUTHI 3JIEKTPOHA.
12. HampspxkeHHOCTh MarHuTHOTO 1ot SOA/M. B 3TOM 1071e HaxoauTest CBOOOTHO Bpararo-

2
asAcA IjIoCKasd paMKa IUIoIaJAbro 10em ™ . IimockocThb PaMKH1 BHa4daJIC COBIIagajia ¢ C HaIlpaBJIC-
HUCM MHAYKIUHU I10JIA. 3areM 1o paMKE KpaTKOBPEMCHHO MPOIYCTUIIN TOK cunoit 1A n paMKa I10-

Jy4WJIa YIJI0BOE YCKOPEHUE 1006‘2. Cuuras BpallarIMii MOMEHT MOCTOSIHHBIM, HAUTH MOMEHT
WHEPLUHU PAMKHU.

13. 1o mockoit kpyriion paMke, umeroiei 20 BUTKOB paguycoM 2¢M, T€UET TOK CHilon 1A.
Hopmanb k pamke coctapiser yron 90° ¢ HampapieHHeM MArHHTHOTO MOJS HAMNPSKEHHOCTHIO
30A/m. Haiitu n3MeHeHre MarHUTHOIO MOMEHTa, JAEHCTBYIOLIEr0 Ha paMKy, eciu u3 20 BUTKOB
CHENIaTh OJUH KPYTJIbli BUTOK.

2
14. Tlox BIMSHUEM OJHOPOJHOTO MAaTHUTHOTO Mo B HeM ¢ yckopenueM 0,2 m /¢ nsu-

JKETCS MPSAMOJIMHEMHBIM aTFOMUHHUEBBIN IPOBOAHUK C IUIOLIABIO MTONEPEUHOIO0 CEUEHUS 1 um?,
[To npoBOHUKY TE€UET TOK CUIION SA, ero HanpaBjiIeHHE NEPHEHINKYISIPHO JIMHUSAM HaIPSKEHHO-
CTH TOJISI. BBIYMCINTD MHIYKIIUIO TOJIS.

15. KBagpaTHas npoBOJOYHAs paMKa pacloiokKeHa B OAHOM MIOCKOCTH C NIMHHBIM MPSIMBIM
IIPOBOJIOM TaK, YTO JBE €€ CTOPOHBI I1apajuleibHbI IPoBOAY. [10 pamMke U IPOBOY TEKYT OJUHAKO-
Bbie TOKU cuiioit |=200A. Onpenenuts Cuity, IEMCTBYIOIIYIO HA PaMKYy, €CITH OJvKanias K mpo-
BOJly CTOPOHA PaMKH HaXOAMUTCS OT HErO HAa PACCTOSIHUU, PABHOM €€ JUIMHE.

16. Ipsmoii npoBox mnHOM L=40cMm, o kotopomy TteueT Tok cuioi |= 100A, nBuxercs B
OJTHOPOJTHOM MarHuTHoM mojie ¢ uaaykiueir B=0,5Tn. Kakyto paboTy coBepuiat cuiibl, JeicTBY-
IOIIHME Ha TIPOBOJ] CO CTOPOHBI ITOJIS, IEPEMECTUB €ro Ha pacctosiHue S= 40cM, eclii HamlpaBJIeHNE
[IEPEMEILICHUS NIEPIICHAUKYIISIPHO JIMHUAM UHAYKIIUHU U IIPOBOAY.

17. B ropu30HTaIBHOM TUIOCKOCTH BPAIIAETCs NPSIMOJIMHENHBIA IPOBOAHUK JJIMHOM 0,5M BO-
KpyT' OCH, NPOXOJAIIEN yepe3 ero KoHel. IIpu 3ToM OH mepecekaeT BEpPTUKAIBHOE OJHOPOAHOE
MarHuTHoe 1noJje HanpsokeHHocThio S0A/M (1 =1). [1o mpoBoiHKKY TedeT Tok cuiioif 4A, yriosas

-1
CKOpocTh ero BpaieHus 20 ~. BeruucnuTh paboTy BpallieHus: IpoBOJHMKa 3a 1c.
18. JIBa mapauieNbHbIX JIMHHBIX IPOBOJAHMKA HaXoAATCs Ha pacctosnuu I =6¢m. Io npo-

BoAHUKaM TekyT Toku cutoit |1=10A n |,=20A. Kakyio paGoTy, OTHECEHHYIO K JIHHE IPOBOJ-

HMKA HaJ0 COBEPIIMTH, YTOOBI YBEIMYUTh PACCTOSHUE MeKAYy HUMU 10 Iy =10cm? Toku nmerot

IMPOTHUBOIIOJIOXKHBIC HAITPABJICHUA.



19. I1ydok 37IeKTPOHOB BIIETAET B MIPOCTPAHCTBO, T/I€ BO30OYKICHBI OJHOPOIHOE JICKTPUYC-
CKoe moJie HanpspkeHHOCThIo E=1,5kB/M 1 neprieHAuKynIsspHOE eMy MarHUTHOE T10JI€ C HHAYKITUEH
B= 1,5MT. CxkopocTb 31€KTpOHOB MOCTOSHHA W HAlpaBjeHa NMepIeHAUKyYIsIpHO BekTopaMm E u B.
Haiitu ckopocTs n1BrkeHMs 21eKTpOoHOB. Kak Oy1yT ABUraThCs 371€KTPOHBIL, €CIU BBIKIFOUYHUTD 3JIEK-
Tpudeckoe nose? KakoB painyc KpUBU3HBI TPAEKTOPUH 3JIEKTPOHOB B 3TOM ciiydae?

20. IIpoton c 3neprueii 10M»B nposieTaeT yepe3 OJHOPOJIHOE MAarHUTHOE II0JI€ B BaKyyMe
NepHeHAUKYISIpHO Toyr0. CunTas HalnpsHKEHHOCTh TOJIA paBHOW 2KA/M, HaiTu cuity JlopeHra u
paanyc TpaeKTOpUU IIPOTOHA.

21. B coneHou neprieHANKYISIPHO BEKTOPY MHAYKIIUU €ro MOJIs BIETAaeT O.-4acTHUIla CO CKO-

pocThIO 5 - 103 wre. Onpenenuts cuily, 1eHCTBYIOIIYIO Ha Hee MPHU CASAYIOUINX JaHHbBIX: CHJIa TOKa
B 00MoTKe coneHouaa 1A, conenoun umeer 100 BUTKOB Ha 1cM JUIMHBI M HAXOJIUTCS B BAaKyyMe.

22. 3apspbKeHHas 4acTUla, MPOUJIA YCKOPSIONIYI0 pa3sHOCTh mnoteHuuanoB 200 B, Bierena B
CKpELIEHHBIE MO MPSMBIM YIJIOM 3JEKTPUYECKOE U MAarHUTHOE IMOJS U ABUKETCS TEPICHIUKY-
JaspHO oOouM nossiM. HampspkeHHOCTh  aekTpuyeckoro nois 12xB/m, MHIYKIUS MarHuTHOTO
nosist 0,6 T. HaitTu ynenbHBIN 3apsii 4aCTHUIIBL.

23. DNEeKTpOH JBWXKETCS B OJHOPOAHOM MArHUTHOM I0JI€ MEPHEHIUKYISIPHO JUHUIM
MarHuTHOM uHAyKIUH. OmnpenenuTs cuily F , 1eHCTBYIOIIYIO Ha 3JIEKTPOH CO CTOPOHBI MOJIS,
ecnu MHAYKIust MarHuTHoro noinst B=0,2Tn, a paguyc kpuBu3Hbl Tpaekropuun R=0,2 cm.

24. ]lBa MOHa C OJWMHAKOBBIMM 3apsiaMU, IPONIS OAHY U Ty K€ YCKOPSIOILIYIO Pa3HOCTh
IIOTEHIMAJIOB, BJIETEIN B OAHOPOJAHOE MarHUTHOE I10JIE NIEPIEHAUKYIISIPHO MAarHUTHON MHAYKIIUH.

Opnuu noH, Macca kotoporo My =12a.e.M., omucan Iyry OKpyxkHOCTH paguycom R;=2cm. Onpene-

JIUTH Maccy APYroro HOHA, KOTOPBII OMHCAN YTy OKPYXHOCTH paguycoM R,=2,31cm.

25. Pamka, umeromas N=1500 Butkos miomaasio S=50 cm 2 , PAaBHOMEPHO BpalllaeTcs ¢ 4a-

cTotoit N =96006/MHH B MATHUTHOM I10JI€ HAMIPSHKEHHOCTHIO H=10° A/m. Ocs BpALLIEHUS JIEKUT B
MJIOCKOCTH PAMKH W TEPHEHIUKYISIPHA JIMHUSIM HampspkeHHOCTH. OnpenenuTh MaKCHMaTbHYIO
3.]1.C. UHAYKIMHU, BOZHUKAIOIIYIO B PaMKe.

26. IIpoBostouHEI BUTOK paanycoM R =4cm u conpotuneruem I =0,010M HaxomuTcs B O11-
HOpoaHOM MarHuTHOM Tone (B =0,2T). ITnockocTs BuTKa cocTaBnser yron ¢ = 30° ¢ nmuHuAME
uHayKIuy. Kakoit 3apsi npoTedeT 1o BUTKY ITPH BKIIFOUEHUH MAarHUTHOTO TTOJISI?

27. Pamka miomaneio S = 200 cm? PaBHOMEPHO BpaIIaeTcs ¢ 4aCTOTOH N = 10¢ ! ornocu-
TEJBHO OCH, JIEKALIEHN B IIIOCKOCTH PaMKHU U NEPIEHUKYJIIPHON JIMHAAM UHAYKLIUN OJHOPOIHOTO
marautHoro nosst (B =0,2T). Onpenenuts cpennee 3Ha4eHUE 3./1.C. UHAYKIIUU 33 BPEMS, B TEUEHHE
KOTOPOI0 MAarHUTHBIN NOTOK, MPOHU3BIBAOIINNA PAMKY, U3MEHSETCA OT HYJIA JO MaKCUMAaJIbHOTO
3HAYEHUS.

28. Tonkuii MEIHBIN MPOBOAHMK MAcCOM M = 1T COTHYT B BUJE KBajJpaTa U KOHIIBI €T0 3a-
MKHYTBI. KBagpar nomenieH B 0fHOpogHOE MarHuTHoe mnosie ¢ naykuued B = 0,1T Tak, 4ro ero
IUIOCKOCTh MEPHNEHAUKYIISPHA TUHUAM nouid. OnpenenuTs 3apss (, KOTOPbIN MPOTEUET 110 MPOBOJI-
HUKY, €CJTH KBaJpaT, OTSHYB 3a MPOTHUBOIOJIOKHBIE KOHIIBI, BHITSHYTH B JIMHHIO.

29. B 0tTHOPOJJTHOM MarHUTHOM IoJ1e HanpsbkeHHocThio H = 200A/M paBHOMEpHO Bparaercs

¢ wactoroii N = 10¢ 1 crep>keHb anuHoM L = 20cM Tak, YTO IIOCKOCTh €ro BpallleH!s! MepIeH -
KyJISIpHA JIMHUSIM HANpsDKEHHOCTH, a OCh BpAIlEHUs] TPOXOAUT Yepe3 OJWH M3 ero KOoHIoB. Ompe-
JeNTUTh UHAYIUPYEMYIO Ha KOHIIAX CTEPKHS pa3HOCTh MOTEHIIUANIOB.

30. B om1HOPOTHOM MarHMUTHOM ToJie HanpspkeHHOCTHI0 1000A/M paBHOMEpHO BpamaeTcs
Kpyrias pamka, umeromast 100 BuTkoB paguycoM 6¢cMm. Och BpallleHUs! IPOXOAUT Yepe3 JHaMeTp
pPaMKH W TEePIEeHIUKYIsIpHAa MarHuTHOMY Toito. CompoTuBiieHre paMku 10w, yriioBasi CKOPOCTb

BpanieHus 10pan/ c_l. HaiiTn MakcMMalIbHYIO CHITY TOKA B PAMKE.

31. Kpyrnas pamka, numetomas 200BUTKoB 1 miomiaab S = 100cm CMZ, paBHOMEPHO Bpalia-
€TCs B OJJTHOPOJAHOM MarHuTHOM mose ¢ uaaykuuei 0,03 T Bokpyr ocH, NEPIEHIUKYISIPHON OO
U NIPOXOALICH Yepe3 ee quaMeTp. BeIYuciuTh 4acToTy BpalleHus, eClIM MaKCUMalIbHbIM TOK, VH-
nymupyembii B pamke, coctapiisieT 0,02A. Conporusnenue paMku 20 Owm.



32. Karymika, HaMOTaHHasl HA HEMAarHUTHBIN MWIMHAPHUYECKU Kapkac , umeeT N =250 But-
KOB M UHIYKTUBHOCTb Lq=36MI'H. UTOOBI yBEIMYUTH HHAYKTUBHOCTS Karymku 10 L, =100mIH,

00OMOTKY KaTyIIKU CHSJIM ¥ 3aMEHHIIN Ha 0OMOTKY U3 00Jiee TOHKOM ITPOBOJIOKH € TAKUM PacueToM,
4TOOBI UIMHA KATYIIKH OocTaiach mpexHeld. CKOJIbKO BUTKOB OKAa3aJIOCh B KaTYIIKE MOCIE Tepe-
MOTKH?

33. Conenoun conepxut N =800 ButkoB. CeueHue cepieyHrKa (M3 HEMarHUTHOI'O MaTepu-

aima) S =10 cm? . Tlo o6MoTKe Teder TOK, co3faromuii noje ¢ uuaykuueit B =8mMT. Onpenenuts
cpelHee 3HaueHue 3.7.C. CAMOMHAYKIIMU, KOTOpasi BO3HUKAET Ha 3a)KUMaX COJICHOW[A, €CIIU CUIIa
TOKa yMEHBIIAeTCs A0 HYys 3a BpeMs At =0,8mc.

34. Tlo xarymike HHAYKTUBHOCTBIO L =8MKI" Teuert Tok cuiioit | = 6A. Ilpu BbIKIIIOUeHUH TOKA
€ro cuja yMEHbIIAETCsl MPAKTUYECKH 10 HYJs 3a BpeMsi At =5mc. OrnpenenuTs cpeiHee 3HaueHUe
3.]1.C. UHIYKI[UH1, BOSHUKAIOIIEH B KOHTYpE.

35. Karymky ¢ HUYTOKHO MajbiM COIPOTHUBIICHHEM M MHIAYKTUBHOCThIO L =3I mpucoenu-
HSIOT K UCTOYHUKY TOKa € 3.71.C. € = 1 5B u HUUT0XHO MaJIbIM BHYTPEHHUM COMpPOTUBIIeHHEM. Uepes
KaKoW ITPOMEXYTOK BPEMEHHU CuJjla TOKA B KaTyLIKe JOCTUTHET 3HaueHus | = 50A?

36. Conenonn auamerpom d =10cm u mmmnoit | =60cm umeer N =1000 ButkoB. CHiia TOKa B
HeM paBHOMepHO Bo3pacTaeT Ha Al =0,2A 3a At =1c. Ha conenouni HageTo KoibLo U3 METHOM Ipo-

BOJIOKH , UMEIOUICH IUIONIAb MOMEPEYHOT0 CeYeHus S =2 Mm? . Haiitu CHIIy MHJYKIMOHHOT'O
TOKa, BOSHUKAIOLIETO B KOJIBIIE.

37. O6MOTKa COJICHOU/IA C JKeIe3HBIM cepaeuyHukoM coaepxkutT N =600 ButkoB. [[nwHa cep-
neunrka | =40cm. Kak 1 Bo CKOJIBKO pa3 U3MEHHUTCS MHIYKTHBHOCTH COJICHOUIA, €CIIM CHJIa TOKA,
IPOTEKAOLIETo 1o ero oo6motke, Bospacraer ot |4 =0,24 no 1, =147

38. Ha »xene3Hblil MOJHOCTBIO pa3MarHUYEHHBIH cepAeYHUK quameTpoM d =5ScM u uinHO# |
=80cm HamoTaHO B ojuH ciioil N =240 BUTKOB mpoBoja. BEIYHCINTS MHAYKTUBHOCTD MOTY4HBILIE-
rocsi cojaeHouaa npu cuie Toka | =0,6A.

39. ConeHoup MMEET CTAILHOW MOJIHOCTBIO pa3MarHUYeHHbINH cepiedHuk oobemoM V =500

om’. Hanpsoxennocts H MarautHOTro moss coneHouga npu cuiie Toka | =0,6A pasna 1000A/m.
OnpenenuTb HHAYKTUBHOCTH COJIEHOUIA.

40. Conenounn amuHoit | =50cm u nuamerpom d =0,8cm umeer N =20000 BUTKOB MEIHOTO
IPOBOJIa M HAXOIUTCS MO MOCTOSHHBIM HanpspkeHueM. Onpenenuts Bpems, B TeYeHHE KOTOPOTro
B 0OMOTKE COJICHOMIA BBIJEIUTCS KOJTUYECTBO TEIUIOTHI, pABHOE YHEPTHH MAarHUTHOTO IIOJISl B CO-
JICHOMIE.

41. Jlyu cBeta, majias U3 BO3yXa Ha MMOBEPXHOCTb BOJIbl, YACTUYHO OTPAXKAETCs, YACTUYHO
npenomrsercs. [Ipu kakoM yrite majieHust OTPaXSHHBIH Jyd MEePIEeHANKYIISPEH K MPeTOMICHHOMY
ayuy?

42. JIyd cBeTa MEpeXOAMT U3 CTEKIIA B BOAY. YTOJ MaJeHUs JIyda Ha IOBEPXHOCTh IPaHUIIBI
paszena Mexay cTekinoM u Bogoit i=30°. Onpenenuts yron npenomsienus. IIpyu KakoM HaMMEHb-
[IeM 3HaU€HUU yIJia NaJeHUs JyY MOJTHOCThIO OTpa3UTCs?

43. Ha crone nexut muct 6ymaru. JIyd cBeTa, mafgaromuit Ha 6ymary mox yriaom i =307,
CO3/1a€T Ha HEM CBeTJI0e MATHO. Ha CKoIbKO cMECTUTCS 3TO MATHO, €CIIU Ha Oymary MmoJIoKUTh IUI0-
CKOTIApAIIETbHYIO CTEKIITHHYIO IIACTHHKY TONMIUHON d =5cm?

44. Jlyu cBeTa magaeT NeprEeHIUKYIIPHO Ha OOKOBYIO TpaHb paBHOOEIPEHHOMN CTEKIISIHHOM
npu3MbI ¢ TpenoMastonum yriaoM ¢ =30° . HaifTu yron oTK/IOHEHHS Jyda OT HepBOHAYAIBLHOTO
HaIpaBJICHUS paCIIPOCTPAHEHUS HA BBIXOJIE U3 IPH3MBI.

45. Ecnn paccTosiHUE TIPEAMETA OT JIMH3BI (1 =36CM, TO BEICOTA H300paXkeHus Y =5CM, ecn
K€ DTO PAaCCTOsIHUE d ) =24cM, TO BbICOTa M300paxkenus Y,=10cm. Onpenenuts GokycHoe pac-
CTOSTHUE JIMH3BI.

46. dokycHoe paccTossHME cobumparomel ymH3bl F =10cm. Ha kakom paccrosmmu dq or

JMH3BI HY’)KHO IOMECTUTh MPEIMET, 4YTOOBI €0 MHUMOE N300paKeHHE OTYYHUIIOCh Ha PACCTOSHUU
a9 =25CcM OT NUH3BI?



47. ®okycHoe paccrosgnue nuMH3bl F =20cM. Paccrosnme mpeamera or namH3BL dq=10cMm.

Ompenenurts paccTosHHE (I OT M300paKEHMS JO JIMH3BI, €CIIM JIMH3a : 1) pacceuBaromas ,

2) cobuparomiasi.
48. Ha TOHKYIO IJICHKY B HaIlpaBJICHUHM HOPMAJIU K €€ MOBEPXHOCTH MaJaeT MOHOXPOMATH-
4eCcKUi CBET ¢ AMUHON BOJHBI A =500HM. OTpaKeHHBIH OT Hee CBET MaKCUMAaJIbHO YCUJICH BCIIE-

crBue nntepdepenumn. OnpeaenuTh MUHUIMAIbHYIO TONUMHY O i TUICHKH, €CIM IIOKa3aTelb

MIpEJIOMJICHUST MaTepuaa rieHku N =1,4,

49. Ha rnaikyto riMIeprHOBYIO INICHKY TONIMHOM d =1,5MKM HOpMaJIbHO K €€ IOBEPXHOCTH
nagaeT 0enblidi cBeT. OnpeaenuTh JUIMHBI BOJIH A JTy4ei BUAMMOro ydactka crekrpa (380 — 760um),
KOTOpBIEe OyyT OciabiieHbl B pe3ysibTaTe HHTeP(HEPEHIIMU OTPAKEHHBIX JTydei.

50. HaiiTu HauMeHbBIIWI yrojl majeHUs] MOHOXPOMAaTUYECKOTO CBETa C JJIMHON BOJHBI A
=0,5MKM Ha MBUTbHYO IICHKY (N=1,4 ) Tommmuoi d =0,1 MKM, IIpH KOTOPOM IIJICHKA B OTPakeH-
HOM CBETE€ Ka)XETCsI TEMHOM.

51. Ha TOHKHI CTEKJISIHHBIN KJIMH NagaeT HOPMaJIbHO MapasuleibHbIN My4YOK CBETA C JNIMHOMU
BOJHBI A = 500HM. PaccTosiHre MexX Ty COCEHUMU TEMHBIMH HHTEP(PEPEHIIMOHHBIMH IT0JIOCAMU B
oTpaxkeHHOM cBeTe AX =0,5MMm. OmnpenenuTs yroa y Mexay NOBEpXHOCTAMH KiuHa. [Tokazarensb
MpeNOMIICHUSI MaTepuaa, U3 KOTOpOro U3roToBieH KiuH, N =1,6.

52. Ha ToHKui cTekyIsHnbIi KiuH (N =1,52 ) ¢ yriom Meskty nopepxHocTamu ¥ =5’ nmajaer

HOPMAaJIbHO TTy4OK MOHOXPOMAaTHYECKOTo cBeTa JIMHON BOJHBI 0,59 1MkM. CKOJTBKO TEMHBIX WH-
Tep(epeHLMOHHBIX MOJIOC IPUXOIUTCS Ha 1CM JUIMHBI KIIMHA?

53. Paccrosnue L ot mieneit 10 skpana B onbiTe FOHra paBHo 1Mm. OnpenenuTts paccTosiHUE
MEXIy IIeISIMH, eciii Ha oTpe3ke junHor | =lcm ykmaapiBaercss N =10 TeMHBIX HHTEp(EpeHIIH-
OHHBIX Tos10c. JlmHa BosHBI A =0,7MKM.

54. Haiitu yrosn MeXay TPETbUM U MATHIM UHTEP(PEPEHIIMOHHBIMY MUHUMYMaMH Ha 3KpaHe,
PacrojI0KEHHOM Ha PAcCTOSIHUU 2M OT UCTOYHMKOB KOT€PEHTHBIX CBETOBBIX BOJIH. [[JIMHA BOJIHBI
cera A =0,6MKM, pacCTOSIHUE MKy KOT€PEHTHBIMH UCTOUYHHKAaMHU d =0,2MM.

55. TlocTosHHas qudpakMOHHON pemeTkn B N =4 pas3a OoJblie JIMHBI CBETOBOI BOJHBI,
najarollel NeprneHANKyIsIpHO Ha €€ MOBEPXHOCTh. ONpeaenuTh Yrol o MEXAY JIBYMs MEPBBIMU
CUMMETPUYHBIMU AUPPAKITTOHHBIMH MaKCUMyMaMH.

56. IlocrostHHas TUQPPAKIMOHHON peleTk paBHa 2,8MkM. OnpenennTs HauOoabIINi oS-
JIOK CIEKTpa JJIsl KpaCHOW JTMHUM C AIuHON BoHBI 700HM, 00I1iee YMCIIO TJIaBHBIX MAaKCUMYMOB U
YToJ1 OTKJIOHEHHS ITOCIEIHET0 TU(PPAKIIMOHHOTO MaKCUMyMa.

57. Ha nudpakimonnyro pemietky, coaepxkamryro 600 mtpuxoB Ha MM, TagaeT HOpMaIbHO
MOHOXPOMAaTHYECKHUH CBET C JUIMHON BOJIHBI 0,546MKkM. OnipenenuTs U3MEHEHHUE YIila OTKIIOHEHUS
Jay4eil BToporo 1upakimOHHOIO0 MaKCUMyMa, €CJIH B3sTh peteTky co 100 mrpuxamu Ha 1MM.

58. Ha Hemnpo3pauyHyro IUIACTHHKY C y3KOH LIENIBIO MaJacT HOPMAJIBHO IIJIOCKas CBETOBAs
BoJIHA JUIMHOM A =0,585MkM. HaliTu mmpuHy 1menu, eciiv yroi OTKJIIOHEHHMsI JTy4dei, COOTBETCTBY-
IOIIUX BTOPOMY MakcuMyMmy, pasen 10°,

59. Ha menp mupunoit @ =0,1MM najaeT HOpMaibHO HapaylIeNbHbINA My4oK 0esoro ceera (
380uM < A < 760HM ). Haiitu mmpuny TpeThero 1udpakiiioHHOr0 MakCUMyMa Ha SKpaHe, pacio-
JIO’)KEHHOM OT LLEJIH HA PACCTOSIHUU 2M.

60. BerunciuTh UCTUHHYIO TEMIIEPATYPy BOJIb(PaMOBOM pacKal€eHHOW HUTH, €CIIU pajraliy-

OHHBII UPOMETP MOKa3bIBAeT TemMneparypy 1’ paod =2500K. Cuurarp, 4TO MOTJIOLIATENbHAS CIIO-

COOHOCTB @ JUIs BONIb(ppaMa HE 3aBUCHUT OT YaCTOTHI M3JTydeHus U pasHa 0,35.

61. ABcomoTHO uepHoe Teno umeet Temmeparypy 11=500K. Kakoa Gyzxer remneparypa 1
TEJa, €CIIM B PE3yJIbTaTe HarPEBAHUsI MOTOK U3TYUICHUS YBEIUIUTCS B N =5 pa3?

62. Temmneparypa abcomoTHo depHoro Tena T=2000K. Onpenenuts 1iuHy BOMHBL A, , Ha
KOTOPYIO MPUXOIAUTCS MAaKCUMYM SHEPTUU U3IyYEHUSs, U CIEKTPAIbHYIO TUIOTHOCTh dHEPTeTHYe-
ckoit cBetuMOCTH (I 7) may U1 9TOJ JUTHHBI BOJIHEL.



63. Onpenenuth TeMiepaTypy T U SHEPTEeTHYECKYIO CBETUMOCTD (MHTETPATbHYIO Ty4EUCITyC-
KaTeJIbHYIO CIIOCOOHOCTE) R, aGCOMOTHO 4epHOro Tena, ec/i MAKCHMYM SHEPIHH H3ILyICHHS IPH-

XOJIATCS HA JJIMHY BOJIHBI /Im =600HM.

64. 113 cMOTpOBOTO OKOIIIKA ITeur H3iydaercst motok sHeprun @, =4x/lx/mMuH. OnpenenuTs

2
Temneparypy T meun, eciu mwiomaas okouka S =8cm .

65. IToTok n3my4eHns abcomoTHo yepHoro tena @, =10kBT, MaKcHMyM SHEPruH U3ITydeHHs

MPUXOIUTCS Ha JUIMHY BOIHBI A, =0,8MKM. ONpeennTs Iomaas S H3Iy4aroleil oBepXHOCTH.
66. Kak 1 BO CKOJIbKO pa3 YMEHBIIUTCS MOTOK M3JIyYEHHs aOCOIIOTHO YEPHOTO Tella, eCIU
MaKCHUMYM 3HEPTUHU U3TyUEHUs IEPEMECTUTCS C KPAaCHOM IPaHUIIbl BUUMOTO CBETA ( ﬁ,Kp =760HM)

Ha QUOIETOBYIO ( ﬁ*qb =380mM) ?

67. Kakast sHeprus uznydaercs 3a 1muH ¢ 1 cm 2 aBComoTHO YEPHOT'O TeJIa, €CIIU MAKCUMYM
CIEKTPATBLHOM TUIOTHOCTH HEPTETUUYECKON CBETUMOCTH MPUXOAUTCS HA JUTMHY BOJHBI 0,6MKM?

68. IIpu kakoil TeMneparype MaKCUMyM CIEKTPAIbHOMN MJIOTHOCTH YHEPTeTHUUECKO CBETHU-
MOCTH a0COJTIOTHO YEPHOTO TeJIa MPUXOANUTCS Ha JITUHY BOJHBI 0,642MKkM? HaliTi sHEpreTHIecKyio
CBETUMOCTbH a0COIIOTHO YEPHOTO Tella MpU JaHHON TeMIepaType.

69. Ilpu HarpeBaHuM Teja JJIMHA BOJIHBI, HA KOTOPYIO MPUXOIUTCS MAaKCUMYM H3TydaTesb-
HOH crocoOHOCTH, M3MeHmMIIach oT 1,45 1o 1,16MkM. Ha ckoibKoO H3MEHMIIACh CIIEKTpaibHas TUIOT-
HOCTb YHEPTeTUYECKON CBETUMOCTH Teiia?

70. KpacHas rpanuua ¢porosddexra s uesust Ag=640uM. OnpenennTs MaKCHMaIbHYIO KH-
Herndeckyo sHepruto W, oTodIIeKTPOHOB B 31IEKTPOHBOIBTAX, €CIIM HA LE3HIl AJAIOT JIY4H C

JUTMHOM BOJIHBI A =200HM.
71. Ha hoTORIEMEHT ¢ KaTOIOM M3 PYOUIHsI TIAIAt0T JIyYH ¢ JUTHHON BOTHBI A =100HM. Haiitn
HaNMEHBIICE 3HAYCHHE 3aIePKUBAIOLICH pasHOCTH MOTeHIHATOB U i , KOTOPYIO HYXKHO IPHIIO-

KHTb K (DOTORIIEMEHTY, 4TOOBI TPEKPATUTh (POTOTOK?

72. Ha MeramuMyeckylo IUIACTUHKY HAIpaBlIeH MYYOK YIbTPapHUOJETOBBIX Jyded (A
=0,2MkM). POTOTOK TIpEKpaIiaeTcsi MpUu MUHUMAIBHON 3aJIep KUBAIOIIEH Pa3HOCTH MOTEHIIMAIOB
U 1in=2,2B. Onpezenuts paboTy BEIXOAA A DJIEKTPOHOB H3 METaILIA.

73. BeibuBaembie cBeTOM 1pu HOTOdPHEKTE dIEKTPOHBI TOJTHOCTHIO 3aep>KUBAIOTCsI 00paT-
HbIM noteHanoM 4B. Kpacnas rpanuna gorospdexra 0,6mMxm. Onpenenuts 4acTOTy MaaoIIero
CBeTA.

74. TIoBepXHOCTh LIMHKOBOTO (DOTOKATO/1a OCBEIIAETCSI MOHOXPOMATUYECKUM CBETOM C JJTHU-
HOM BoTHBI A =0,28MKkM. OnpeenuTs CyMMapHbIi UMITYJIbC, COOOIIaeMbli (POTOKATOMY, €CIIH U3-
BECTHO, YTO ()OTORJIEKTPOH BBUIETAET HABCTPEUY MAJAIOIIEMY CBETY.

75. I1nockas Bonb(pamMoBast IUTACTUHKA OCBEIIAETCSI CBETOM C ANIMHOM BosHbI 0,2MkM. Haiitu
HaANPSHKEHHOCTh OJJTHOPOJIHOTO 33/I€P>KUBAIOILETO M0JI BHE TUIACTUHKHU, €CITH (POTORIEKTPOH MOXKET
yIAIUTBCS OT Hee Ha paccTosiHue | =4cwm.

76. HeBo30yXI€HHBII aTOM BOJOpOJA MOTJIONIAET KBAHT U3JIYUYCHHsI C JJIMHOW BOJHBI A =
102,6uM. Beruncnutb, nons3ysich Teopuei bopa, paauyc r 3neKTpoHHON OpOUTHl BO30YKIEHHOTO
aToma BOJIOPOJia.

77. Beraucnuts 1o teopun bopa paguyc I, BTOpOi cTalMoOHApHOM OpOUTBHI B CKOPOCTH Vs

AIIEKTPOHA Ha 3TOM opOHTE AJIs aTOMa BOJIOPOJIA.
78. Beruncnuth 10 Teopun bopa mepro BpalieHus IeKTpoHa B aTOME BOJOPO/a, HAX OIS~
IIErocs B IIEPBOM BO30YKJICHHOM COCTOSIHUM (N =2 ).

79. OnpenennTh MaKCUMAaJIbHYIO DHEPTHIO & o POTOHA cepum banbemepa B criekTpe H3my-
YEeHUs1 aTOMapHOTO BOJIOPOJIa.

80. OmpenenuTh MepBbIil TOTEHIUAN BO30YKACHHS (91 U SHEPrHIo HOHM3amuu [£; atoma Bo-
J10p0/1a, HAXOASIErocsi B OCHOBHOM COCTOSIHUU.



81.0mpenenuts 3HEPrUio € (POTOHA, UCITYCKAEMOTO aTOMOM BOJIOPO/Ia MPU MEPEX0/Ie JICK-
TpPOHA C TPEThEH OPOUTHI HAa BTOPYIO.

82. Haittn HanGonbiuyo A, ¥ HaUMEHBLIYIO Ay, JIHHBI BOIHEL B yIbTPahHOIETOBOM

cepuu aroma Bojopona (cepus Jlaiimana).
83. DieKTpoH B aTOME BOJOPO/Aa HAXOJUTCS Ha TPEThEM dHEPreTuueckoM ypoBHe. Omnpene-

nuth kunerndeckyio W, motennuansuyio W, u nonnyio E suepruu snexkrpona. OTBET BHIPa3UTh

B DJICKTPOHBOJIbTAX.

84. Ilpu nepexoje 3JIEKTPOHA B aTOME BOIOPO/ia U3 BO30YKJIEHHOT'O COCTOSIHUSL B OCHOBHOE
panuyc G0pOBCKOW OpOUTHI yMEHbIIWICS B 25 pa3. Onpenenuts JIMHY BOJIHBI U3Iy4€HHOTO (O-
TOHA.

85. ATOM BOZIOpO/Ia HAXOUTCS B BO30Y)KJICHHOM COCTOSIHHH C IJIABHBIM KBaHTOBBIM YHCIIOM
n =3. [Nagaromuii (GOTOH BRIOMBAET U3 aTOMa JJICKTPOH, COOOIIasi eMy KHHETUUYECKYIO SHEPTHUIO 2,5
9B. Be4uCIUTh SHEPTHIO Maaamero GoToHa.

86. Beruncinuth S3HEPruIo sepHoit peakiun. OcBoO0K1aeTCsl MITH MOTIIONIAETCS 3Ta SHEPTHUs?

9 2 10 1
Be, + Hi = Bs +ng
87. Beruucnuth sHepruto siaepHoi peaknu. OcBoO0K1aeTCs WITH MOTJIOIAETCS 3Ta YHEPTHsI?
-7 4 10 1
Li; + He;, — Bs~ +ng
88. Beruncnuth sHepruto siaepHoi peakinu. OcBoO0K1aeTCs WITH MOTJIOIIAETCS 3Ta YHEPTHsI?
2 3 4 1
H{ +H{ = He; +ng
89. Beruucnuth 3HEpruio siaepHoii peakunu. OcBoO0K1aeTCs UITH OTJIONIAeTCS 9Ta YHEPTUsi?
6 2 =7 1
Li; + H{ = Li; + p;
90. BeIuUCIUTH SHEPTHIO SACPHOU peaKIIUU
H3(p.7) He*
91. BeIuMCIINTB SHEPTHIO SACPHON peaKuu

H2(d, y) He*

74
92. ITepuox nmoypacnazna uzororna ASgz paser 17,5 cyrok. OIpeenTs MOCTOSHHYIO pac-
NaZa M CPEIHIOI0 MPOJOKUTEIBHOCTD KU3HU 3TOTO U30TOINA.

22
93. OnpenenuThb, Kakas J10Js1 paliOaKTUBHOTO U30TOMNA AC895 pacragaercsi B TeUeHUE Bpe-
MeHu =6 cyTok?
94. AkTUBHOCTH A HEKOTOpOro u3oTomna 3a Bpems t =10 cyrok ymensbiniach Ha 20%. Onpe-

ACJIUTD NEpHUOA IMoJiypaciaga T}/ OTOI'0 U30TOIIa.
2

131 9
95. Ompeznenuts Maccy M usorona Jg3~ , umerornero aktusHocts 4 =37 -107 Bk.
96. HaifTi cpeHIor POI0DKUTENLHOCTh JKU3HH aTOMa PaHOaKTHBHOTO H30TOMa KOOAIbTa
60
Co,7 .
97. CyeTuuk o-4acCTHIL , YCTAHOBJIEHHBIN BOJIU3U palMOaKTUBHOTO MU30TOIIA, IPH IEPBOM 13-

mepernu peructpuposain N, =1400 gactur B MUHYTY, a yepe3 Bpems t =4 gaca — toisko N ,=400.

Onpenenurts Nepuos noiypacnaza | y W30ToIIa.
2

98. U3 xaxxaoro MuuMapia sifep mnpernapata paIuoaKTUBHOTO M30TONA KAXKIYI0 CEKYHIY
pacmanaercs 1600 sgep. Onpenenuts nepuon 1 y nojypacnajaa 3TOro u30ToIa.
2

222
99. Ha CKOJIBKO IIPOLEHTOB yMEHBIIUTCS aKTHBHOCTb Tperapara pajona RNgg” 3a Bpemst t
=2 cyTok?
100. OmpexnenuTs YnCIO AP, pacHafaomuxcs B Tedyenne Bpemenn: 1)1, =1 cyrku; 2) t,=1

144 oo
roj, B pajuoakTHBHOM npenapare uepust Ce5g  maccoit m =1 kr.



KpuTtepun oieHKH KOHTPOJIBHBIX padoT

MaxkcnMaabHOE KOJTMYEeCTBO OAJIJIOB 32 BBIITOJIHEHUE KaXK0W KOHTPOJILHOM pa-
00ThI coctaBiisgeT 30 60ayI0B, MUHUMAJIBHOE KOJIMYECTBO OamioB — 18.

MuHucTepCTBO HAYKH M BBICIIEro 0OpasoBaHusi Poccuiickoit deneparuu
HwxunekamMckuii XUMUKO- TEXHOJIOTHISCKUN HHCTUTYT (uinan)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00Opa30BaHuUs
«Ka3aHCkuil HalMOHAIBHBIA HUCCIEN0BATEIILCKUN TEXHOJIOTUYECKU YHUBEPCUTET

@axkynrvmem TEeXHOJIOTUYECKUN

Kageopa Hukn buznko-MaTeMaTHueCKUX TUCIUTIINH

Hanpasnenue noaroroBku: 18.03.01 «Xumudeckas TEXHOJIOTUSI»
(k00 u HaumeHoBaHUe)




[Tpoduns/mporpamma:
«XHUMHYECKast TEXHOIOTHUI OPraHn4dcCKuX BCIICCTB)
«XuUMHUecKast TEXHOJIOTHS BBICOKOMOJICKVIAPHBIX COEIMHEHUI

«XuMuueckast TEXHOJIOIUS IPUPOIHBIX JHEPTOHOCUTENIEH U YIVIEPOIHBIX MAaTEPUAIOB)
(Haumenosanue)

Cnmcok 3K3aMeHallMOHHBIX BOIIPOCOB
o gucuuiuinae Ousuka

1 cemecmp

1. KunemaTnka MaTepuaIbHON TOYKH
1.1. Mexannyeckoe aBuxenne. OCHOBHBIE ompenenenus. Bekrop ckopoctu. Pacuer npoiineHHoro mytu
1.2. Yckopenwne. Y CKOpEeHHE MTPH KPUBOJIMHEHHOM JIBYKCHHH.
2. Iunamuka

2.1. | 3axon Hetorona. [Toustue cunbl. |l 3akon Hetotona. iMmysibca Tea u CHITBI
2.2. 11l 3axoH HproToHa. 3aK0H cOXpaHEHHS UMITYJIbCca
2.3. DnemenrtapHas paboTa. MoITHOCTB.
2.4. Kunernueckas SHEprus 1 TeopeMa o0 ee M3MEHEHHUH.
2.5. KoHcepBaTUBHBIE U AUCCUNATHUBHBIC CUJIbL. [IOHATHE O NOTEHIMAIBHON SHEPTUH.
2.6. 3aKOH U3MEHEHUS U COXPAHCHUSA MEXaHUUYECKOM SHEPIUU.
2.7. 3axon BcemupHoro Tsarorenus. HanpskeHHOCTh U IOTEHIMA TPaBUTALIMOHHOTO TTOJISL.
2.8. KunemaTuka 1 TuHaMMKa BpaIlaTeIbHOIO ABMKEHUS Tela BOKPYT HETIOABHKHOM OCH.
2.9. MoMeHT UMITynbCca U 3aKOH €ro coxpanenus. Kunetuueckasi 3Heprus BpallaroLerocs Teia.
2.10. MowmenT unepuuu ten. Teopema LlTeitnepa.

3. TepmoauHAMHUKA U MOJIeKYJIpHAas (pU3NKa
3.1. OcnoBnsie nonoxenuss MKT razos. TepmoanHaMuyeckue mapaMeTpsl.
3.2. neanbHBIN ra3 v €ro 3aKOHBI.
3.3. BHyTpeHHsIs1 3Heprusl, TerioTa u paboTa. | 3akoH TepMOIUHAMUKH. TeII0eMKOCTh.
3.4. Ilpumenenue | 3akoHa TEpMOJMHAMUKY K H30IPOLIECCAM.
3.5. AnnabaTudeckuii mporiecc.
3.6. OcHOBHOE ypaBHEHHE MOJIEKYJIAPHO-KHHETHUECKOH TEOpHH ra30B
3.7. PacmipenenieHre SHEPTHH 110 CTETICHSIM CBOOOBI MOJIEKYI. BHYTpEHHSISI SHEPTHsI ¥ TETIIOEMKOCTh

U/I€ABHOTO Ta3a.
3.8. PaBHOBecHbIe U 0OpaTuMble npolecchl. LUK TeroBoro ABUrarTes.
3.9. Huxkn Kapno u ero k...
3.10. Dutponus. |l 3aK0H TepMOIUHAMUKH.
4. DekTpocTaTNKa

4.1. 3axoH coxpaHeHHs JeKTprudecKoro 3apsaa. 3akoH Kymnona.
4.2. DJexTpocTaTHYecKoe MOJe U ero HanpsHKeHHOCTh. CHUITOBbIE TMHUH.
4.3. Pabota 1o nepemMewIeHuIo 3apsaaa B SJIEKTPOCTaTUIECKOM I10JI€
4.4. TloreHIMal IEKTPOCTATHYECKOTO IMOJISA. DKBUITOTEHIIMAIBHbIE TOBEPXHOCTH.
4.5. Cessb mexay E u ¢. [lonstue rpaguenta
4.6. IIpOBOTHUKH B DIEKTPOCTATUICCKOM TIOJIE. DIEKTPOEMKOCTb.
4.7. Kongencaropsl. [lapannensHoe 1 MOCIEA0BATENIBHOE COETUHEHMSL.
4.8. DHeprus 3apsHKEHHOTO KOHJIEHCATOPa U 3IEKTPOCTATHIECKOTO OIS,

2 cemecmp

1. 3aKOHBI NOCTOSAHHOIO YICKTPHYECKOr0 TOKA
1.1. DnekTpuyeckuil TOK, CUJla U INIOTHOCTh TOKA.
1.2. CropoHHHE CHIIBL. 3. [T .C. U HAPsHKEHUE.
1.3. Kiaccuueckasi 3JI€KTpOHHAs TEOPHS MPOBOJUMOCTH METAJIIIOB. 3akoH Oma B mudde-
PEHIMATEHON U UHTETPAIbHON opmax.
1.4. TemoBoit 3¢ ekt rmekTpuueckoro Toka. 3akoH Jxoyns — JIenma
1.5. IlpaBuna Kupxroga u pacuet pa3BeTBICHHBIX LIENEH

2. MarHuTHoe noJje u IJTEKTPOMArHeTU3IM



2.1. MarHutHoe T0JIe ¥ €T0 XapaKTepUCTUKU. HAYKIMA U HapsHKEHHOCTh MarHuTHOTo noss. [lpa-
BUJIO TIPaBOT'O BUHTA.

2.2. 3akon buo-Capapa-Jlamraca u ero mpuMeHEHHE K pacueTy MarHUTHBIX TT0Jiel. MarHuTHOE 1o
MPSIMOJTMHEHHOTO W KPYTOBOTO TOKA.

2.3. 3axon Ammepa. BzanmonelicTBue napaiienbHbIX TOKOB.

2.4. TTotok B. Pabora no nepemMerieHnto MpoBOIHNKA 1 KOHTypa C TOKOM B MArHATHOM TIOJIE.

2.5. DnektpoMarauTHas HHAYKIws. 3akoH Papaznes. UHAyKTHBHOCTH KOHTYpa. SIBIeHIEe CAaMOWHTYK-
WU,

2.6. DHeprust MarHUTHOTO TIOJSL.

2.7. KonebaTenbHBIN KOHTYP U CBOOOHBIE SIEKTPOMAarHUTHBIE KOJIeOaHusI.

3. OnTuka

3.1. 3akonsl reomeTpudeckoit onTuku. [loHoe BHyTpeHHEE OTpakeHHE.

3.2. OnTuveckrie JJHH3B M UX CBOUCTBA (KJIACCU(HUKAIS, ONITHYECKas Cria, (HOKyCHOE pacCTOSHHE,
¢dopmyna IUH3BI).

3.3. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJH. IHTepdepeHus cBera.

3.4. OnrTryeckasi JyTMHA Ty TH. Y CJIOBHsI HHTEP(GEPEHITMOHHBIX MaxX U min.

3.5. Judpakuus cBera. MeTos 300 OpeHens.

3.6. Iudpakunonnas pemierka. Y cioBus IuppakiiMoHHBIX MaxX u Min. Kpurepuit Panest, pasperaro-
11ast ClIOCOOHOCT.

3.7. Judpakuus peHTreHOBCKHX Jryueit. Dopmyna bparra.

4. KBaHTOBbIE CBOMCTBA H3JIy4eHHsl. DJIEMEHTbI AaTOMHOM U siiepHOil puznkn

4.1. TemmoBoe W3NMyYEHHE U €T0 XapaKTepUCTHKH. 3akoH Kupxroda.

4.2. ®opmyna [lnanka. 3akonsl Ctedana-bonbiiMaHa 1 CrieKTpaIbHOTO cMelIeHus BrHa.

4.3. Macca u umnyasc potona. @otosddext u ero 3akonsl. opmyna DiiHmTeliHa. «KpacHas rpa-
HUTa» GhoTtodddeKTa.

4.4. Tlocrynats! bopa. [IpaBuiio kBanToBanusi opout bopa.

4.5. Teopwus BomoporonoaooHoro aroma. @opmyna banemepa.

4.6. IIpoToHHO-HEUTPOHHAS MOJIEIb sifipa aToMa. JleeKT MacChl U PHEPTHS CBS3H spa.

4.7. PannoakTUBHOE U3IYYEHUE. O -, -, Y - pacnaa. PopMyibl CMEIeHHs.

4.8. 3aK0H paanoakTUBHOTO pacmaja. [lepros nomypacnasa.

Makcumanwvnuutit 6ann 3a IK3amen cocmaensem 40, munumanvusvii oaan 24.
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