[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

on
[lon
[atd
YHuy
43bg

- Komaposa CgetnaHa fOpuesHa

nocts: MpopPEAKRANLHOE, [OFYAINGTBEHHOE OloAXeTHOE Obpa3oBaTesibHOe yupexaeHue

noanucauus: 06.09.2024 06:49:45

BbICLUEro obpaszoBaHus

anbHblii TpoSMEKMMFOCYAAPCTBEHHDIN arpapHbivi yHuBepcuteT umenum MN.A.CtonbinumHa»

421‘5deae4116bbfcbb9ac98e§9108031227&1;1&@%.(gﬁ)lg‘lecéjlj.itgflz&9,3}%Z@’KmI:;I dhakynbTeT

OlNOI no HanpaBneHuto 19.03.03 MpoAyKTbI NUTAHUSA XKUBOTHOIO NPOUCXOXAEHUA

®OH[ OLLEHOYHbIX CPEACTB
no AucuunnunHe

B1.0.08 dusuka

HanpaBneHHocTb (Nnpocunb) « TeXHONOrMA MOJSIOKa U MOJOYHbIX NPOAYKTOB»

Ob6ecneunBatowas npenogaeaHne AMCUUNINHGI
Kacpegpa -

MaTemMaTUYeCKMUX U eCTECTBEHHOHAYYHbIX
OVUCLINIUH

Pa3paboTtunk

A.A. Babapuko

Omck




BBEOEHUE

1. ®oHO OUEHOYHbIX CpeacTB NO  AUCUUMNNNHE saBNseTcs obs3aTesnibHbiM  000CO6NEHHBIM
npunoxeHnem k Pabouyen nporpaMmme ANCUUMNINHBI.

2. @DoHO OUEHOYHbIX CpPEeACTB SIBMSIETCA COCTAaBHOM 4YacTbld HOPMAaTMBHO-METOOUYECKOro
obecneyeHnst CUCTEMbI OLIEHKN KayecTBa OCBOEHUS 00yYatoLLMMNCS yKa3aHHOW OUCLUMIMHDI.

3. Mpu nomowm POC ocCyLWEeCTBNAETCS KOHTPONb M YMNpaBrieHWe npoueccoMm opMMpoBaHus
obyvarommmca komnetTeHuuin, 13 yucrna npegycmotpeHHbix ®FOC BO B kayecTBe pesynbTaTOB OCBOEHMS
OVCLUMNIMHBI.

4. doHO OUEHOYHbLIX CpeacTs NO  AUCUMMNUHE BKAOYaeT B cebs: OUeHOYHble Ccpeacrtea,
nNnpUMeEHsieMble  Onsi  BXOOHOrO  KOHTPONS; OLEHOYHble CcpeacTtBa, MPUMEHSIEMble B paMKax
WHOUBMAyanNU3aumm BbINOMHEHUS, KOHTPONA UKCUpoBaHHbIX Buaos BAPC; oueHouvHble cpeacTsa,
NpUMeEHsiEMble ONs TeKyllero KOHTPOMs M OUEHOYHble CpeacTBa, MpUMMEHsieMble MpPU NPOMEXYTOYHOW
aTTecTauum no uToram U3yyYeHust AUCUUNINHLI.

5. Paspabotumkamu oHOa OLEHOYHbIX CpeacTB MO AUCLUMNIIMHE SIBMSKTCSA npenogaBaTenu
kadegpbl MaTeMaTUM4eCKMX W ECTECTBEHHOHay4HbIX  AMCUMNAMH, obecneynBarollern  M3ydeHune
obyvyarowmmmucs  gucumniivHel B yHumBepcuteTe. CopepxaTenbHOW ocHoBow nAnst paspabotkm dOC
nocnyxwuna Paboyasi nporpamma ANUCLMMNINHBI.



1. OXXUWOAEMbIE PE3YJIbTATbI U3YYEHUA

y4ye6GHOM ANCLUNNUHBI, NepPCOHaNbHbIA YPOBEHb AOCTUXEHUSA KOTOPbLIX NpoBepsieTcs
C ucnonb3oBaHMeM NpeAcTaBleHHbIX B N. 3 OLeHOYHbIX CPeAcTB

KomneTteHuuu, Koa n KoMnoHeHTbI KOMNeTeHUUn,
B hOpMMpPOBaHMU KOTOPbIX HauMeHoBaHue dhopmMupyemMble B pamkax JaHHOW AUCLMMIUHBI
3apencTBOBaHa AMCLMNIUHA MHAuKaTopa (kak oXXvagaeMmblil pe3ynbTaT ee OCBOEHUS)
xon HAUMEHOBAHIE BOCTUXKEHUN 3HaTb U ymeTb faenatb BrnageTb HaBblkaMu
KOMMeTeHUun NnoHUMaTb (oencrteoBaTh) (MmeTb HaBbIkK)
1 2 3 4
YHuBepcanbHble KOMNEeTEHLMN
YK-1 CnocobeH Na-1yka: dumsmyeckue Ha Ka4yeCTBEHHOM W | aHanMTU4EeCKOro
OCYLLECTBNSATD aHanuanpyeTt BEITNYMHBI, KONMM4YEeCTBEHHOM pasbopa 3agaun,
MOUCK, KPUTUYECKUI | 3apadvy, BblOENsiA | KAYECTBEHHO U | ypOBHE TMPUMEHSTb | BbIAENEHUS OCHOBHbIX
aHanM3 U CcuHTe3 | ee 6a3oBble | KONMMYEeCTBEHHO 3aKOHbl (OM3NKM AN | 3aKOHOB, nexawux B
nHdopMauuu, cocTaBnsoLume, onucelBaroLLme peLueHusi OCHOBE €€ peLleHus.
NPUMeEHATb ocywiecTBnseT ABNEeHNs npodeccroHarnbHbI
CUCTEMHBIV MOAXOA | AEKOMMO3NLMIO npvpoasbl, ux | x 3agav.
ans pelleHns | 3agayu. CBA3b.
NOCTaBIEHHbIX WO-2yk-1: HAXOAMT | OCHOBHbIE NPUMEHsATb rnoncka u KpUTU4ecKoro
3ajau. " KpuTndeckn | dusmdeckne novcKoBble aHanusa uHdopMaumn
aHanuanpyeTt ABMNEHNS; cucTembl ceTu | Nomny4YeHHon c
nHdopMauumio, dyHOamMeHTanbH | Internet, nomolubto ceTn Internet
Heobxoammyto ble MOHATUS, | TemaTudeckme " KaTanoros
ans peLleHnst | 3aKoHbl U Teopuu | KaTanoru 6ubnuoTek.
NMoCTaBEHHOW Knaccmyeckon u | 6Gubnmotek (B ToM
3agayn. COBPEMEHHOMN uncne OBC) ana
ur3nKHN. noucka
MHopMaLmu,
Heobxogumon  Ans
peLueHusi
npodeccroHanbHbI
X 3agau.
MA-3yk-1: NOHATUNHbBIN pelwaTb pelueHns
paccmaTtpusaeTt annapart, 3aKOHbl | NPOdeCcCMOoHarnbHbl | NPOdEeCCMOoHarnbHbIX
BO3MOXHblE " KOHLeNuuu | e 3agayun, HaxoouTb | 3agad, BblboOpa
BapuaHThbl yHOaMeHTanbH | pasHble BapuaHTbl | ONTUMAarbHOro
pelleHunst 3agayu, | bix pas3genoB | pelleHusi 3ajad, | BO3MOXHOro crnocoba
oLeHuBas ux | knaccumyecko wu | Bblbupatb peLleHus 3agadn.
[OOCTOMHCTBA M | COBPEMEHHOMN onTUManbHbIN
HeOoCTaTKu. dusnku. cnocob peLleHus
3agauv.
O6LwwenpodeccroHanbHble KOMNETEHLIMK
OrK-2 CnocobeH Ma-1omk-2: OCHOBbI npoBoauTb NOCTaHOBKM
NPUMEHATb ocylecTBnsieT NOCTaHOBKU 3KCNEPUMEHTArNbHO | 3KCnepumeHTa
OCHOBHbIE 3aKOHbI M | pacyeThl, pasHoro popa | e uccregoBaHue | (HaTypHoro,
meToabl aHanumanpyeTt 9KCNEePUMEHTOB npoLeccoB M | BbIYUCITUTENBHOIO,
nccnefoBaHun nonyyeHHble (HaTypHbIR, ABMNEHUN, UMWTaLMOHHOIO 1 Ap.),
€CTECTBEHHbIX HayK | pesynbTaTbl U | BblYMCIIUTENBHBI | 0POPMNATb 06paboTkn
ONS pelleHus 3agjad | coctaBnser MWW T. AO.), ONblTOB | pe3ynbTathl, pesynbTaToB
npocpeccmoHanbHoW | 3akmndeHne no | U Ap., cnocobbl | MHTEpNpeTUpoBaTb | 3KCNEPUMEHTA, nx
DeAaTenbHOCTH. npoBeaeHHbIM 06paboTku nx. ochopmneHust B
aHanusam, pes3ynbTaToB YOOOHOM ¥ MOHSITHOM
UCMbITaHNSIM N | 3KCNEepVMEHTOB, Buae (B TOM uucne c
uccrnegoBaHusaM. | ux NMOMOLLIbIO
WHTEepnpeTauuu, nporpaMMHoro
Hay4HOro obecneveHuns
onncaHns n nepcoHarnbLHOro
odopMneHuns. KoMnbloTepa).




YACTb 2. OBLLAAA CXEMA OLIEHUBAHUA XOOA U PE3YNIbTATOB U3YYEHUA
YYEBHOU ANCLNNIINHBI
O6LWme KpUTEPUN OLIEHKU U peecTp NPMMeHsieMbIX OLleHOYHbIX CPeacTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHUA X04a U pe3ynbTaToB U3y4eHus: y4eb6HoMn
OUCLUNIIMHBbI B paMKax negarorm4yeckoro KOHTpons

PeXnm KOHTPONbHO-0LLEHOYHBLIX MEPONPUATUIA
OueHKa Co CTOPOHbI
Kareropus camooLieHka B3alMoo - n 2 cTaBuTEnNS Komuceuon
KOHTPOMA 1 OUEHKN LleHKa npenogasartend pea Hasa oueHKa
npou3BoACTBa
1 2 3 4 5
[NpoBepka
OT1BeThI Ha poBep
OTBETOB Ha
. BOMPOChHI U
BxoaHowm BOMPOChHI U
1 3apaHud
KOHTpOJb 3adaHus
BXOAHOrO
BXOAHOIO
KOHTpOns
KOHTpOns.
WHaneugyanusaums
BbINONTHEHNS™,
KOHTpPONb 2
¢pmKCMpoOBaHHbIX
BugoB BAPC:
- HANBMAYyanbHoe 2.1 | CamonpoBepka MpoBepka
3agaHue npaBuITbHOCTH npaBuIbHOCTH
peLueHus peLueHus n
3apau. ohopmMneHns
3agad
MHOuBMAYyansHor
0 3aJaHus.
Tekywmn 3
KOHTPOJlb:
[NpoBepka
OTBeTbl Ha KOHCMeKTa no
- camocTosiTeNbHOE 31 BOMPOChHI AJ1s Teme,
N3y4eHne Tem ' CaMOMOAroToBK BbIHECEHHON Ha
n CaMOCTOSATENbHO
€ u3yyeHve
Obcyxge MpoBepka
OTBeTbl Ha Hue KoHcnekTa n
- NpaKkTn4eckue 32 BOMPOChHI A1 BOMPOCO NpaBuITbHOCTH
3aHATUSA ' CaMOMOAroTOBK B Ans peLueHus n
" camoroj ohopmIieHuns
rOTOBKM 3agad
O6cyxpae
Hue
BOMpPOCO
B AN
OT1BeThI Ha cam%nop, lMpoBepka oTyeTa
- nabopaTtopHble BOMPOChHI AJist no
3.3 rOTOBKU U .
paboThl CaMOMOAroToBK nabopaTtopHon
pes3ynbeTa
n paboTte
TOB
nabopart
OpHOM
paboTbl
[NpoBepka
Bonpocbl ans poBep
. pe3ynbTaToB
- pyOEeXHBbIV CaMOMOAroToBK
34 TecTupoBaHus
KOHTPOSb N K pybexHomy o
WITN KOHTPOSbHON
KOHTPOSO
paboThl
MpomexyToyHas 4




aTtrectauusa*
obyyarowmxca no
uToram nly4vyeHus

OUNCLUNIUHBI
OTBeTbl Ha
[NpoBepka
- UTOroBoe BOMPOChHI A1
4.1 pe3ynbTaTtoB
TecTupoBaHue CaMOroAroToBK
" TecTa

* aHHbIM 3HAKOM MOMEYeEHbI nHonsmnayann3mpyemMbie Buabl yqe6H017| pa6OTbI

2.2 O6LWwme KpUTEPMU OLIEHKU X04a U pe3ynbTaToB
M3y4YeHNA y4eOHON ANCLUNIIUHDI

1. ®opmarbHbIA KpUTEPUN NOJNTy4EeHUA OOy4aloWMMUNUCA
NOJIOXKNUTENbHON OLeHKN NO UTOraM U3y4yeHUss AUCLMUMNIIVHDI:

1.2 o Kaxxaow 13 NpegycMoTPEeHHbIX NPOrpaMmmMon BUaoB paboT
no AvMcuMnnnHe obyvaroLnnes yCnewHo oTunTancs nepeg
npenogasatenemM, AEMOHCTPUPYS NPU 3TOM AOSMKHBIN (HE HUXe
MWHMManbHO NPUEMMEMOro) YpOBEHb COOPMUPOBAHHOCTH
3MEMEHTOB KOMMETEHL U

1.1 MNMpenycmoTpeHHas nporpamma
N3yYeHns QucumnnimHel obyyaroLwmmes
BbINOMTHEHA NOMHOCTLIO A0 Havana
npoLecca NpOMEXyTOYHOM aTTecTauum

2. 'pynnbl HechopManbHbIX KpUTEpmues
KayeCTBEHHOM OLEeHKN paboTbl o6yYarolerocs B paMmkax M3y4eHuss QUCLUMIINHbI:

2.1 Kpntepum oueHKkn kavyecTtsa xoga

npolecca nsyvyeHus obyyaroLmmcs 2.2. Kputepum oueHkn kadecTBa BbIMNOSTHEHMST KOHKPETHbIX
nporpaMmmbl AUCLMNINHBI (TEKYLLEN Buaos BAPC
yCrneBaemMocTm)

2.3 KpuTtepum oLeHKn Ka4eCTBEHHOTO

2.4. Kputepum aTTectalMoOHHOW OLLEHKN Ka4eCTBEHHOIro YPOBHS
YPOBHS UTOTOBbIX PE3yNbTaToB NU3y4YeHus

pe3ynbTaTtoB U3y4eHna AUCUUNInHbI

ONCUUNIUHBI
2.3 PEECTP
anemMeHToB (hOHAA OLLEHOYHbIX CPeACTB Mo y4e6HOWU ANCLUNIIMHE
Mpynna OueHoYHOEe cpeacTBO UK ero AnemMeHT
OLEHOYHbIX CpeacTB HanmeHoBaHue
1 2
1. CpeacrtBa gns Bonpochkl 1 3agaHna ons nposedeHnst BXOOHOIrO KOHTPOSs
BXOAHOro KOHTpons LLkana v KpUTEpWM OLEHKN OTBETOB Ha BOMPOCHI BXOQHOrO KOHTPONs
2. CpeactBa lMepeyeHb 3agay AN MHAUBMAYaNbLHOro 3agaHns (Mo BapuaHTam)
KOHTpons LWkana v KpuTepmm MHANBMOYANbLHOIO 3agaHns
(pMKkCMpoBaHHbIX BUAOB
BAPC
3. CpeactBa Bonpockl 1 3aga4v ang caMmonogroToBKu K NPakTUY4EeCKUM 3aHATUSAM
ONSA TEeKyLLero KOHTpons LWkana v KpuTepum oLeHMBaHWSA NOATOTOBKM K MPAKTUYECKOMY 3aHATUIO
Bonpocbl Anst camonoaroToBku k nabopaTopHon paboTe
LLkana v KpuTepum oLeHMBaHMsA oT4YeTa No nabopaTopHor paboTe
Bonpocbl 1 3agayun ansi caMonoaroToBKM K KOHTPOMbHOM paboTe 1
TECTUPOBAHUIO
LWkana v KpuTepmnm oueHUBaHUSA pe3yrnbTaToB KOHTPOITbHOW paboThl 1
TECTUPOBaHUS
Bonpockl Ans camocToATeNbHOro N3y4eHus Tembl
4. CpencTBa =
ANA PYBEKHOro KOHTPONs O6Wwnin anropMTM CaMOCTOSTENIBHOTO U3YYEHUS! TEMbI
LLikana u KpUTepmm OLEHKN CAMOCTOATENBHOIO M3Y4EHUS TEMBbI
BaHk 3agaHuii MTOroBOro TECTUPOBaAHUSA
5. AToroBoe TectMpoBaHue
LLkana n KpuTepum oLeHMBaHWA OTBETOB Ha BOMPOCHI TecTa




2.4 OnucaHwme nokasaTeneun, KpuTepmeB U LLIKan oLeHMBaHUSA U 3TanoB (hopMUPOBaHUS KOMNETEHLUM B paMKax AUcuMnnuHbl (3 cemecTp)

YPOBHU CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMNeTeHUua He

MWUHUMarbHbIN

cpeaHuin

BbICOKMIN

cdopmmpoBaHa
OueHKM chOPMUPOBAHHOCTN KOMMNETEHLUI
2 4 5
OueHKa «He 3a4meHOo» OueHka «3aymeHo, | OueHka «3auymeHo, | OueHka «3a4meHo,
ydosiemeopumesnibHo» | Xxopowo» OMIIUYHO»
XapakTepuctmka ccpopMUPOBAHHOCTN KOMNETEHLIUM
Koa MokasaTens KomneTeHuus B nonHoi CdhopMmpoBaHHOCTb CdhopMmpoBaHHOCTb CdopmunposaHHOCTL ®opmbl 1
WHpexe WHanKaTopa WHankaTopsi OLIEHMBAHMS — Mepe He copmmpoBaHa. KOMMeTeHLMN KOMMETEHLMN B LLenom KOMMeTeHLuM cpeacrea
HasBaHue [OCTVXKEHMA KOMNETEHLMN 3HaHNS, yMeHNs, MmetoLumxcst 3HaHWi, COOTBETCTBYET COOTBETCTBYET MOJSIHOCTbIO KOHTpOnA
KOMNETEHLN |\ smneTeHLmn HaBbIkN (BRafeHmst) | YMEHWIl 1 HaBbIKOB MUHUMATEHBIM TpeGoBaHUAM. cooTBeTCTBYET popmupoBaHms
He[oCTaToOuHO Ans TpebosaHUAM. MMetoLwmxcs 3HaHuiA, TpebosaHUAM. komneTeHuum
peLueHns NpakTU4ecKnx VimetoLumxcs 3HaHWIA, YMEHUI, HABbLIKOB U Mmetowmxcs 3HaHWA,
(npodeccuroHanbHbIX) YMEHWIN, HaBbIKOB B MOTMBALIMK B LLENIOM YMEHWIN, HaBbIKOB 1
3agay LienoM 40oCTaTo4HO [OCTaToO4HO Ans MOTMBaLMK B NOSHOM
Ons peleHus peLleHnsi CTaHAAPTHBIX |  Mepe AOCTaToYHO Anst
NpaKkTU4ecKnx NpaKTU4YEeCKMX PELLIEHMsI CIOXHbIX
(npodheccunoHanbHbIx) (npodbeccunoHanbHbIx) NpaKTUYecKnx
3apa4 3agad (npodpeccrnoHanbHbIx)
3agay
Kputepum oueHuBaHus
YK-1 NA-1yka MonHoTta dpusmyeckne He 3HaeT umsunyeckme [MoBepxHOCTHO 3HaeT OCHOBHbIe YBepEeHHO
3HaHWUI BEJIMYUHBI, BeSINYUHbI, KaYECTBEHHO OpUEHTUPYeTCs BO hranyeckue OpVEHTUPYETCS BO
KayeCTBEHHO 1 N KONUYECTBEHHO MHOXecTBe BEJIMYUHBI, MHOXeCTBE (PU3NYECKUX
KOINMYECTBEHHO onucbIBaloLLMe SBNEHUs hM3NYECKMX BENUYMH, KayeCTBEHHO 1 BEJIMYMH, Ka4eCTBEHHO
onucbiBatoLLme npupoabl, UX CBA3b. KayeCTBEHHO 1 KONMYECTBEHHO N KONUYECTBEHHO
ABMNEHWs NpUpoabl, KOSNIMYECTBEHHO onucklBatoLme OnM1ChIBaOLWMX SIBREHNS 3auer ¢
MX CBSI3b. OMKYCbIBAKLLUX SIBNEHWs Npupoabl, UX npupoabl, NX CBs3b. OLIEHKOM, OTUeT
ABNEHVs Npupoabl, UX CBSI3b. no’
CBSI3b. o
Hanuuune Ha Ka4yeCTBEHHOM U He ymeeT npumeHsiTb MpumeHseT nuwb Ha Ha kayecTBEHHOM YBEPEHHO ncnonb3yet nabopaTopHoi
o Y p P P Y pabote
YMEHUN KOINMYECTBEHHOM 3aKOHbI (hU3NKKN Ans Ka4yeCcTBEHHOM YpOBHe YPOBHE NpUMEHSIET Ha Ka4eCTBEHHOM M KOHCI'IeK',I'
YPOBHE NPUMEHSITb peLueHus HeKOTOpble 3aKOHbI 3aKOHbI (OM3NKKN ANst KONMYECTBEHHOM ’
UHAVBUZYyansHoe
3aKOHbI PU3NKK AN npodeccroHanbHbIX h13nKn ansi peleHust peLueHust YPOBHE 3aKOHbI (OU3NKN sananne
peLleHust 3apad. npogeccroHanbHbIX npogeccroHanbHbIX ONs peLueHnst KOHTpOJ‘IbH135|
npodeccroHanbHbIX 3agad. 3agav. npodeccroHanbHbIX paboTa
3agau. 3agau. ’
TecTupoBaHue,
Hanunune aHanMTMYecKoro He BnageeT HaBblkamu MmeeT noBepxHocTHOe Bnageet B nonHom o6beme ATOrOBOE
HaBbIKOB pa3bopa 3agauu, aHanuTM4yeckoro pastopa npeacTaBrieHve o MUHUManbHBIMK BrnafeeT HaBblkamu TecTvpoBaHme
(BnapeHue BblAENeHns 3afjauu, BblaeneHms meToaax OCHOBHbIMW HaBblKaMm aHanUMTU4YecKoro ’
onbITOM) OCHOBHbIX 3aKOHOB, OCHOBHbIX 3aKOHOB, aHanMTMYecKoro aHanMTM4YecKoro pa36opa 3agauu,
nexatyyx B OCHoOBe nexatyux B OCHoBe ee pasbopa 3agauu, pa36opa 3agauu, Bbl1€MEeHUS1 OCHOBHbIX
ee peLleHus. peLleHust. BbIJENEHUS1 OCHOBHbIX | BblAENEHNsS OCHOBHbIX 3aKOHOB, Nexaliux B
3aKOHOB, Nexallux B 3aKOHOB, Nexalyux B OCHOBE €€ peLLeHus.
OCHOBE €€ peLLIeHUs. OCHOBE €€ peLIeHUs.
NO-2yka MonHoTa OCHOBHbIE He 3HaeT OCHOBHbIE [MOBEPXHOCTHO 3HaeT OCHOBHbIE YBEPEHHO NPUMEHSIET 3ayet C




3HaHWN duanyeckne dusnyeckue SBrneHns; OpUeHTUpyeTCs B dusnyeckne SeneHns; npwv peLueHnn OLIEHKOW, oTyeT
ABMEHUS; dyHOamMeHTanbHble OCHOBHbIX (PU3NYECKNX dyHOameHTanbHble npodeccroHanbHbIX no
dyHAamMeHTanbHble MOHATUSA, 3aKOHbI U ABNEHNSX; MOHATUSA, 3aKOHbI U 3aJay OCHOBHbIE nabopartopHom
MOHATUSA, 3aKOHbI U TEeopumn Krnaccu4yeckon n dyHAAMEHTanNbHbIX Teopumn Kraccuyeckon dur3nyeckne SBneHns; paborte,
Teopumn COBpPEMEHHOW hunamkm. MOHATUAX, 3aKOHaX 1 1 COBPEMEHHOMN dyHAaMeHTarnbHbIe KOHCMEKT,
Kraccu4ecKkom un TeopusIX KNnaccuyeckomn PU3NKN. MOHATUSA, 3aKOHbI U nHavBuayanbHoe
COBPEMEHHOM N COBPEMEHHOW TEeopumn Krnaccu4yeckon u 3agaHve,
PU3NKN. PU3NKN. COBPEMEHHOW PU3MKK. KOHTpOrbHas
Hanunuve NpUMEHATb He ymeeT ucnonbsosatb Mpwn peluexHun Ha kavecTBeHHOM YBepeHHO 1crnonb3yeT pabora,
YMEeHWN MOUCKOBbLIE CUCTEMbI | MOWCKOBbIE CUCTEMBI CETU NpaKkTUYECKNX n YPOBHe ncnonb3yet MOWCKOBbIE CUCTEMBI TecTMpoBaHue,
ceTu Internet, Internet, Tematnyeckne TEoOpEeTUYECKNX MOWNCKOBbIE CUCTEMBbI ceTu Internet, nToroeoe
Tematnyeckme KaTanorn ubnuorek (B npodpeccroHanbHbIX cetu Internet, TemaTnyeckme katanorm TecTMpoBaHue.
kaTanoru 6ubnuotek Tom uncne 3bC) ans 3afay ucnornbayet TemaTtuyeckme 6rnbnuotek (B TomM
(8 Tom uncrnie 36C) noucka nHdopmauum, HeKoTopble MoMCKOoBble | KaTamnorn 6ubnuotek (B | uncne SBC) ana novicka
AnsA novcka HeobxoanmMon Ans cuctembl ceTy Internet, ToMm uucne 3bC) ana nHpopmaLmw,
MHdopMaLmu, pewieHusa TemaTmyeckue novcka nHcpopmaumu, Heobxoaumown ans
Heobxoanmow Ans npodeccrnoHanbHbIX KkaTanorn 6ubnuoTexk (B Heobxoavmow ans peLueHuns
peLueHns 3agad. ToMm uucne 3b6C) ana peLueHns npodpeccroHanbHbIX
npodeccroHanbHbIX nomcka nHdopmauuu. npodeccnoHanbHbIX 3agau.
3agad. 3agau.
Hanunuve nowvcka n He BnageeT HaBblkamu MmeeT noBepxHocTHOe Bnageet B nonHom obbeme
HaBbIKOB KpUTMYECKOro roucka u KpUTU4eCcKoro npeacTaBneHne o MWHUMarbHbIMU BrnageeT HaBblkamu
(Bnagexue aHanusa aHanusa nHdopmauumn MOWCKe N KPUTUHECKOM | OCHOBHBIMW HaBblkaMy | MOUCKA N KPUTUYECKOrO
OMbITOM) nHbopmaLmm Nony4eHHON C NMOMOLLBIO | aHanuse MHopmaumn, | NoucKa U KPUTUYECKOro | aHanuaa MHdopMaumm
Nnony4YeHHom ¢ ceTu Internet n kaTanoros Nnony4YeHHon ¢ aHanusa nHdopmaumm, Nony4YeHHoM ¢
MOMOLLbIO CETH 6ubnuorek. MOMOLLbIO CETU nony4YeHHon ¢ nomoLsto cetu Internet
Internet n katanoros Internet n katanoros MOMOLLbIO CETH 1 KaTanoros GubnmoTex.
6ubnuorek. 6rubnmorex. Internet n katanoros
bunbnumorek.
MAO-3yk1 MonHoTa NOHATUNHBIN He 3HaeT NOHATUNHBIN [NoBepxHOCTHO 3HaeT OCHOBHbIe YBepeHHO npumeHsieT 3avet c
3HaHWUN annapar, 3aKOHbI 1 annapar, 3aKOHbl 1 OpVeHTUpyeTcs B MOHATUSA, 3aKOHbI U npu peLueHnm OLIEHKOW, OT4yeT
KoHUenuum KoHUenuum MOHATUAHOM KOHLUenuum npodeccroHanbHbIX no
byHAaMeHTanbHbIX dyHAaMeHTanbHbIX annapare, 3aKoHax u dyHAaMeHTanbHbIX 3a7ay NOHATUIHBIV nabopartopHom
pasgenos pasfernoB Kraccu4eckomn KOHLIeNumMsix pasgenos annapar, 3aKOHbI 1 pabore,
Kraccm4eckom un N COBPEMEHHOW PU3UNKN. dbyHAaMeHTanbHbIX Krnaccm4eckon un KOHLUenuum KOHCMEKT,
COBpPeMeHHOoMN pasgenos COBPEMEHHON PU3NKN. dyHAaMeHTanbHbIX nHavBmuayansHoe
DU3NKN. KInaccu4eckom un pasgenos 3agaHve,
COBPEMEHHON OU3MKN. Knaccuyeckom n KOHTpOrnbHas
COBPEMEHHON (PU3MKN. pabora,
Hannuve pelwartb He ymeeT pewatb Pewaer Pewaet YBepeHHo peluaet TecTupoBaHue,
YMeHUI npodpeccroHarnbHble npodpeccroHanbHble anemMeHTapHble npodpeccroHarnbHbIe npodeccroHarnbHble UTOroBOE
3afayu, HaxoanTb 3afayv, HaxoanTb npodpeccroHanbHbIe 3afayv, HaxoouT ABa 3ajauu, HaxoauT TecTMpoBaHue.
pasHble BapuaHThbl pasHble BapuaHThbl 3afayu, HaxoauT OAUH BapuaHTa peLueHus pasHble BapuaHThbl
peLleHns 3apay, peLueHus 3apau, BapuaHT peLueHus 3afad, Belbupaet us pelleHns 3aaay,
BbIGMpaTh BbIGMpaTh ONTUManbHbI 3agad, He ymeeT OBYX ONTUManbHbIN BblOMpaeT
ONTUManbHbIN cnocob pelueHns 3agayv. BbIGMpaTh crnocob pelueHns ONTUManbHbIN cnocob
cnocob peLueHus onTuManbHbIA cnocob 3agauv. pelueHns 3agaun.
3agayv. peLleHVsi 3aga4n.
Hannuve peLueHns He Bnageet HaBbikamu MMeeT noBepxHOCTHOE Bnapeet B nonHom o6beme
HaBbIKOB npodpeccroHanbHbIX peLueHus npeAcTasrieHne o MWHUManbHBIMK BrnafeeT HaBblkamu
(BnapeHve 3agad, Bbibopa npodeccrnoHanbHbIX peLueHn OCHOBHbIMW HaBbIKamu peLueHns
OMbITOM) ONTUManbsHOro 3afad, Bblbopa npodeccroHanbHbIX peLueHns npodeccroHanbHbIX




BO3MOXHOrO criocoba
pelueHus 3agayn.

onTuMmanbHOro
BO3MOXHOrO criocoba
pelleHVs 3agaun.

3agay, Bbibope
onTnMmaribHO
BO3MOXHOro criocoGa
pelueHus 3agayn.

npodeccroHanbHbIX
3agay, Bbibopa
onTUManbHOro
BO3MOXHOrO criocoba
peLueHns 3agayn.

3agad, Bblbopa
onTuManbHOro
BO3MOXHOro criocoba
peLueHnsa 3agayu.

OrlK-2

NO-1onk-2

MonHoTa OCHOBbI MOCTaHOBKM He 3HaeT ocHoBbI MoBepxHocTHO CsobogHo B coseplueHcTBe

3HaHWN pasHoro poaa NMOCTaHOBKWN pasHOro OpVeHTUpyeTCcs B OopveHTupyeTcs B BrnajeeT OCHOBaMu
3KCNEPVMEHTOB poAa aKCneprMeHToB OCHOBax NMOCTaHOBKM OCHOBaXx NMOCTaHOBKM NMOCTaHOBKW pPa3HOro
(HaTypHbIN, (HaTypHoro, pasHoro poaa pasHoro poaa poAa aKCnepuMeHToB
BbIYMCIIUTENBHbIN 1 BbIYMCIIUTENBHOIO U 3KCMEPUMEHTOB 3KCMEPUMEHTOB (HaTypHoro,
T.A.), ONbITOB U Ap., T. A.), ONbITOB ¥ Ap., (HaTypHoro, (HaTypHoro, BblYUCMUTENBHOIO U
cnocobbl 06paboTkm crnocoboB 06paboTku BbI4YMCIIUTENBHOIO 1 BbIYMCIIUTENBHOIO 1 T. A.), ONbITOB U Ap.,
pe3ynbTaToB pesynbTaToB T. A.), ONbITOB U Ap., B T.4.), ONbITOB 1 Ap., B cnocobamu 0bpaboTku
3KCMEePUMEHTOB, X 3KCMEePUMEHTOB, X cnocobax obpaboTkm cnocobax obpaboTkm pe3ynbTaToB
UHTepnpeTaumm, MHTepnpeTauum, pe3ynbTaToB pesynbTaToB 3KCMNEPVMEHTOB, X
Hay4HOro onvcaHus Hay4HOro onucaHus n 3KCMEPUMEHTOB, UX 3KCMNEPUMEHTOB, UX UHTepnpeTauum,
1 0POpMIIEHNUS. obopmMneHust. WHTepnpeTauum, UHTepnpeTauuu, Hay4yHOro onuncaHus n

Hay4HOro onMcaHus n Hay4HOro onmcaHus n ocopmneHus.
odpopmMreHus. odpopmMIeHus.

Hanunuve npoBoAnTb He ymeeT npoBoauntb YmeeT npoBoauTh YmeeT npoBoauTb YmeeT npoBoauTb

yMeHUN aKcnepvMeHTanbHoe aKcnepvMeHTanbHoe OTAenbHble aTansbl aKcnepuMeHTanbHoe aKcnepvMeHTanbHoe
nccnegosaHue ncenegosaHne 3KCMepMEHTarnbHOro uccneposaHne uccrneposaHue
NpOoLEeCccoB K NMPOLIECCOB N ABMNEHWUI, nccnefoBaHus NMpOLLECCOB U IBMEHWI | NPOLECCOoB U SIBMEHWI B
ABNEHUN, ocopmnATeL pesynbTaTthbl, | NPOLECCOB U ABNEHUN, B NOSTHOM 06beme, nosniHoMm obveme,
ocopmMnATL MHTEpPNpeTUpoBaThb UX. YCMOBHO 0hOpPMNSATb ucnblTbIBAET ochopMnATL
pe3ynbTaThl, pe3ynbTaTbl, YaCTUYHO He3HayuTesnbHble pe3ynbTaThbl 1
WHTepnpeTupoBaTb WHTepnpeTnpoBaTb UX. 3aTpyAHEHUs npu WHTepnpeTnpoBaThb UX.
nX. odopmMneHun

pe3ynbTaToB U UX
WHTepnpeTaumn.

Hannuve NOCTaHOBKMN He Bnageet HaBbikamu Bnapeet Bnapeet HaBbikamu YBepeHHo Bnageet

HaBbIKOB aKcnepvmeHTa NMOCTaHOBKY aneMeHTapHbIMK NMOCTaHOBKM HaBbIKamMW MOCTaHOBKM

(Bnapexue (HaTypHoro, aKcrnepumeHTa HaBblKamy MOCTaHOBKM aKcrnepumeHTa aKcrnepumeHTa

OnbITOM) BbIYUCIIUTENBHOrO, (HaTypHoro, aKcnepumMeHTa (HaTypHoOroO, (HaTypHoro,
UMUTALMOHHOTO Y BbIYVCINUTENBHOrO, (HaTypHoro, BbIYNCIIUTENBHOrO, BbIYNCIIUTENBHOrO,
ap.), obpaboTku MMWUTALMOHHOTO U Ap.), BbIYMCIIUTENBHOTO, MMWUTALMOHHOIO U Ap.), | VMWUTaLMOHHOrO 1 Aap.),
pesynbTaToB obpaboTku pesynbTaToB VMWUTALIMOHHOTO U Ap.), ncnblTbIBAET obpaboTku pesynbTaToB
aKcnepumeHTa, nx aKcnepvmeHTa, nx nenblTbiBaeT He3HauuTernbHble aKcnepumeHTa, ux
ocopmneHns B ocopmrneHns B yao6HOM 3aTpyAHEeHUs npu 3aTpyAHEeHUs npu ocbopmneHus B
YOOGHOM 1 MOHSTHOM 1 MOHATHOM Buze (C obpaboTke obpaboTke YyAOBHOM 1 MOHATHOM
Buae (B TOM yucne ¢ MOMOLLbI0 NPOrpamMMHOro pe3ynbTaToB pe3ynbTaToB BuAe (C NOMOLLbIO

NoMoLLb obecneyeHus 3KCMEPUMEHTA, UX 3KCMEepPUMEHTA, UX nporpaMMHoOro
nporpaMMHOro NnepcoHanbHoro ochopmMrieHus B ochopmMrieHus B obecneyeHus
obecneyeHus KOMMbtoTepa). yAO0GHOM Y MOHATHOM YAOGHOM U MOHATHOM nepcoHanbHoro
nepcoHanbHoro BuAae (C NOMOLLbIO BuAe (C NOMOLLbIO KOMMblOTEPA).
KOMnbtoTepa). nporpaMMHOro nporpaMMHOro

obecneyeHus obecneyeHus

nepcoHanbHoro nepcoHarnbHoro

KOMMbtoTepa). KOMMbIOTEPA).

3aveT C
OLEHKOM, OTYeT
no
nabopartopHoi
pabore,
KOHCMEKT,
uHavBmMayarnbHoe
3afaHve,
KOHTpOrbHas
pab6oTa,
TECTMpOBaHue,
UTOroBOE
TecTupoBaHue.




2.4 OnucaHume nokasaTeneun, KpuTepmeB U LIKan oLeHMBaHUSA U 3TanoB (POPMUPOBAHUSA KOMNETEHLUM B paMKax AUCLMNIUHLI (2 cemecTp)

YPOBHN CHOPMUPOBAHHOCTN KOMMETEHLMIN

KOMMNeTeHUunsa He

MUHUMAanbHbIN cpefHun BbICOKWN
copmmpoBaHa
OLueHKM chOpPMUPOBAHHOCTN KOMMNETEHLUI
He 3ayTteHo | 3auyteHo
Xapakrepuctmka chpopMUpPOBAHHOCTI KOMMNETEHLIMN
Kon MokaszaTenb KomMneTeHuus B nonHom 1. ChopMMPOBaHHOCTb KOMMNETEHLIMN COOTBETCTBYET MUHUMATbHbBIM dopmbi 1
Whaexc n UHAMKaTOpa WNHavkaTops! OLEHMBAHMS — 3HaHMs, | Mepe He chopmmpoBaHa. | TPeBOBaHMAM. IMEIOLMXCS 3HAHUMA, YMEHNI, HABBIKOB B LiENIoM CpeAcTea
HasBaHue [OCTUXEHMA KOMAETEHLMN YMEHWS!, HaBbIKM VimetoLmxcst 3HaHui, AOCTaTOYHO Afsl PeLLeHNst MPaKTUYECKUX (MPOthecCHoHanbHbIX) 3agay. KOHTpOIIA
KOMMETEHUMN |\ SmneTenumn (Bnapenuns) YMEHUI 1 HaBbIKOB 2. ChopMMPOBAHHOCTb KOMMETEHLMU B LIEFIOM COOTBETCTBYET opmuposanms
He[oCTaTouHO Ans TpeboBaHUAM. MIMEIOLLXCS 3HAHUIA, YMEHWI, HABLIKOB M MOTMBALWA B KOMMNEeTeHLnn
peLLeHnst NPaKTUYeCcKUX LienoM A0CTaTo4HO A PELUEeHNs CTaHAaPTHbBIX NPaKTUHECKUX
(npodheccuoHanbHbIX) (npodbeccunoHanbHbIX) 3agad.
3afgad 3. CchopMmMpoBaHHOCTL KOMMETEHLMM MOSTHOCTLIO COOTBETCTBYET
TpeboBaHuAM. IMeoLNXCst 3HaHUA, YMEHWIN, HaBbIKOB U MOTMBaLN B
NMOSHOM Mepe OOCTaTOYHO ANS PELLEHNS CNOXHBIX NPaKTUYECKUX
(npodpeccunoHanbHbIX) 3agaq.
KpuTepum oueHnBaHus
YK-1 NO-1yx1 [NonHoTa 3HaHuin bmanyeckme He 3HaeT cumanyeckune 1. [oBEPXHOCTHO OPUEHTUPYETCH BO MHOXECTBE (PU3NYECKNX BENTUYUH,
BENVYUHBI, BeNNYUHbI, KAYECTBEHHO KayeCTBEHHO W KONUYECTBEHHO OMUCHLIBAIOLLMX SIBNEHWS NPUpOabl, UX
Ka4yeCTBEHHO U N KONMYECTBEHHO CBSI3b.
KONUYEeCTBEHHO onvcbIBaloLLME SBNEHNS 2. 3HaeT OCHOBHble U3NYECKNE BEMUYUHDBI, KAYECTBEHHO 1
onucblBarwLme npupoapl, NX CBA3b. KOINMYECTBEHHO OMUCHIBAKOLLME SIBNEHNUS NPUPOAbI, UX CBSI3b.
SIBNEHUS Npupoabl, UxX 3. YBEpeHHO OpUEHTUPYETCS BO MHOXECTBE (hU3NYECKMX BEMNUYUH,
CB#I3b. Ka4eCTBEHHO W KONMYECTBEHHO OMUCHIBAIOLLMX SIBMEHUS NPUpoabl, UX Oryer no
CBSI3b. o
Hanuuve ymenun Ha Ka4eCTBEHHOM U He ymeeT npumeHsTb 1. MpUMeHsEeT NYLWb Ha KAYECTBEHHOM YPOBHE HEKOTOPbIE 3aKOHbI naboparopHoi
Yl Yl p p yp p pabote
KONM4ECTBEHHOM 3aKOHbI (hU3NKN ANnst hb13nku ans peLueHns npodeccnoHanbHbIX 3aaau. KOHCI‘IEK"I'
YPOBHE NPUMEHSITb peLueHus 2. Ha ka4eCcTBEHHOM YPOBHE MPUMEHSIET 3aKOHbI (PU3NKM ANS peLleHnst VIH,ElI/IBVI,D,yaﬂI;HOe
3aKOHbI (OU3VKK ANs npodeccroHanbHbIX npodeccroHanbHbIX 3aday. sananne
peLleHus 3agauv. 3. YBepeHHO 1crnonb3yeT Ha KaYeCTBEHHOM W KONMYECTBEHHOM YPOBHE KOHTpoan’aﬂ
npodeccroHanbHbIX 3aKOHbI OU3NKN A peLLeHns npodeccroHanbHbIX 3aaau. pabota
3agad. ’
TEeCcTMpoBaHue,
Hanuuve HaBbIkOB | aHanuWTU4eckoro He BnapeeT HaBblkamu 1. iMeeT noBepxHOCTHOE NpeAcTaBeHne 0 MeToaax aHanMTU4eCcKoro ATOrOBOE
(Bnapexue pasbopa 3agaun, aHanuTudeckoro pasbopa | pasbopa 3agaun, BblAENEHUS OCHOBHbIX 3aKOHOB, JNieXallnx B OCHOBE TecTupoBaHye
OMbITOM) BbIJEMNEHUST OCHOBHbIX 3afjauu, BblaeneHus ee peLleHust. '
3aKOHOB, Nexallyx B OCHOBHbIX 32KOHOB, 2. BnageeTt MMHUMasbHbIMW OCHOBHBIMUW HaBbIKaMy aHaNUTUYECKOro
OCHOBE €€ peLUeHUS. nexalimx B OCHOBE ee pa3bopa 3agaun, BbiAeneHnst OCHOBHbIX 3aKOHOB, NEXallux B OCHOBE
peLleHust. ee peLleHust.
3. B nonHom o6beme BriageeT HaBblkaMu aHanuTM4eckoro pasbopa
3ajayu, BblAENEHNS OCHOBHBIX 3aKOHOB, NeXallyX B OCHOBE ee
peLUeHust.

NAO-2yk1 MonHoTa 3HaHun OCHOBHblE (hmanyeckme | He 3HaeT oCHOBHbIE 1. NOBEPXHOCTHO OPUEHTUPYETCS B OCHOBHbIX (DU3NYECKUX SABMEHUSAX; OT4eT No
ABNEHUS; huanyeckre sBneHus; byHAaMeHTanbHbIX NMOHATUAX, 3aKOHAX Y TEOPUSIX KINacCUYecKo 1 nabopaTtopHon
dyHOaMeHTanbHble dyHOaMeHTanbHble COBPEMEHHON (PU3NKN. pabore,
MOHATUSA, 3aKOHbI U MOHATUSA, 3aKOHbI U 2. 3HaeT OCHOBHbIE (hM3NYECKME SBMNEHUS; PyHOaMeHTanbHbIe KOHCMEKT,
TEOpWM KITacCUYECKOW 1 | Teopumn KIacCuYecKon n NMOHSATUSA, 3aKOHbI 1 TEOPUU KIACCUYECKON U COBPEMEHHOMN (HU3NKU. uHavBMayansHoe
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COBPEMEHHOW PU3VNKM. COBPEMEHHOW PU3NKM. 3. YBEpeHHO NpMMeHsieT Npun peLleHnn NpogeccnoHanbHbIX 3agad 3agaHve,
OCHOBHblE (hu3nyeckme aBrneHns; dyHaameHTanbHble MOHATUSA, 3aKOHbI KOHTpOMbHas
1 TEOpPUM KNAcCUYEeCKON N COBPEMEHHON OU3NKN. paborta,
Hanuyne ymenun NPUMEHSITb NOUCKOBbIE He ymeeT ncnonb3osarb 1. MMpn peLueHnn NpakTUYECKNX N TEOPETUHECKMNX MPOECCOHANbHbIX TecTupoBaHue,
cuctemsl cetu Internet, MOMCKOBbIE CUCTEMbI CETU | 3a4ady UCMOSb3yeT HEKOTOPbIE MONCKOBbIE CUCTEMBI ceTu Internet, nTorosoe
TemaTnyeckme Internet, TemaTtnyeckme TemaTtuyeckue kartanoru 6nénuotek (B Tom uncne 36C) ansa novcka TecTMpoBaHue.
kaTtanorvn 6ubnuotek (B | katanorv 6Gubnuvorek (B nHdopmaumn.
Tom yncne 3bC) ans Tom yncne 3bC) ans 2. Ha ka4ecTBEHHOM ypOBHE UCMOMb3YyeT NOUCKOBbIE CUCTEMbI CETU
novcka nHcpopmaumu, novcka nHcpopmaumu, Internet, TemaTnyeckme katanorn 6Gubnuotek (B Tom yncne 6C) ans
HeobxoaumMon Ans HeobxoauMon Ans novcka nHchopmMaLuum, HeobxoanMoii AnNs peLueHns
peLueHus peLueHus npodeccrnoHanbHbIX 3aday.
npodeccroHanbHbIX npodeccroHanbHbIX 3. YBepeHHo ncnonb3yeT NoMCKoBbIe CUCTeMbI ceTu Internet,
3ajad. 3ajau. TemaTuyeckue katanorn 6uénuotek (B Tom uncne 36C) ans novcka
nHdopmMaummn, HeO6XOANMON ANS peLleHns MPOdeCCUoHarnbHbIX
3agad.
Hanuyve HaBbIKOB | moucka v Kputudeckoro | He BnageeT HaBblikamm 1. IMeeT noBepxHOCTHOE NpeAcTaBieHne O NOMCKe N KPUTUHECKOM
(Bnagexue aHanusa nHdopmaLlmmn rouncka u KpUTU4ecKoro aHanmse nHdopmaummn, Nony4eHHon ¢ nomoLLbio ceTu Internet n
OMbITOM) nony4YeHHon ¢ aHanusa nHdopmaLlmmn KaTanoros 6ubnuoTex.
nomMoLLplo ceTu Internet | nomy4eHHON C MOMOLLbIO 2. BnageeT MUHUManbHbIMY OCHOBHbLIMW HaBblkaMu Moucka u
1 KaTanoros ceTu Internet n kaTanoroe | KpPMTMYECKOro aHanmaa MHOPMaLMm, NONYyYEHHON C NMOMOLLbIO CETH
6MBIoTEK. O1bnnoTek. Internet n katanoros GubnunoTexk.
3. B nonHom o6beme BrageeT HaBbikaMn MOUCKA U KPUTUHECKOTO
aHanmsa nHdopMaLlmm Nony4yeHHoON ¢ NomoLLpio cetu Internet n
KaTanoros 6ubnvoTex.

MA-3yk1 MonHoTa 3HaHu NOHATUIHBIV annapar, He 3HaeT NOHATUMHBIN 1. [OBEPXHOCTHO OPUEHTUPYETCS B MOHATUHOM annapaTte, 3aKoHax u OTtuet no
3aKOHbI W KOHLeNUMn annapar, 3aKoHbl 1 KOHUenuuax yHaamMmeHTanbHbIX pa3fenos Kaccu4eckon n nabopartopHom
yHAaMeHTanbHbIX KOHLenuum COBPEeMEeHHON U3NKN. paborte,
pasgenos dyHAaMeHTanbHbIX 2. 3HaeT OCHOBHbIE MOHATUS, 3aKOHbI U KOHLENUMU PyHAAMEHTanNbHbIX KOHCMEKT,
Krnaccu4eckon un pa3fenoBs Knaccuyeckomn pa3fenoB KNaccu4yeckon 1 CoBpeMEHHON OU3NKN. nHavsmuayanbHoe
COBPEMEHHOMN (PU3NKN. 1 COBPEMEHHOM PU3UKN. 3. YBEpeHHO NpUMeEHSET Npu peLleHn NpodecCcnoHanbHbIX 3agay 3agaHve,

NMOHATWUIHBIV annaparT, 3aKoHbl U KOHUenuun pyHaameHTanbHbIX KOHTpOrnbHas
pa3fenoB KNaccu4yeckon 1 CoBPEMEHHON U3NKK. paborta,

Hanunuve ymenun pewatb He ymeeT pewatb 1. PellaeT anemeHTapHble npodeccroHanbHbie 3aAaqu, HaxoauT oanH TecTupoBaHue,
npodeccroHanbHble npodeccrnoHanbHble BapuaHT pelleHns 3agad, He ymeeT BblbupaTb ONTMMarbHbIn cnocob UTOroBoe

3afa4v, HaxoauTb 3afa4v, HaxoauTb peLleHVs 3agaun. TecTupoBaHue.

pa3sHble BapuaHTbl
pelueHus 3apad,
BblGMpaTh
onTMMarnbHbIN cnocob
peLleHus 3agayn.

pa3sHble BapuaHTbl
pelueHus 3anad,

BbIGMPATL ONTUMANbHbINA
cnoco6 peLueHVst 3agauu.

2. PewwaeT npodeccroHanbHble 3agayv, HaxXoauT ABa BapuaHTa
peLueHns 3aaad, BbiIoupaeT 13 ABYX ONTUMarbHbIN Cnocob pelueHns
3agauun.

3. YBepeHHO peLuaeT npodeccmoHanbHble 3a4adqun, HaxoauT pasHble
BapuaHTbl peLleHns 3agad, BbiIoupaeT onTMManbHbIi cnocob pelueHus
3agayu.

Hanuune HaBblkoB
(Bnapexue
OMbITOM)

peLueHus
npodeccroHanbHbIX
3afa4, Bbibopa
ONTUMarbHOro
BO3MOXHOro crnocoba
peLueHus 3agayn.

He BnapeeT HaBblkamu
peLueHus
npogeccroHanbHbIX
3apay, Bbibopa
ONTUMarbHOro
BO3MOXHOro crocoba
peLleHVs 3agavn.

1. iMeeT NoBepXHOCTHOE NPEACTaBMNEHNE O PELLEHUM
npodeccroHanbHbIX 3aay, Bblbope onTMMansHO BO3MOXHOTO
crnocoba peLueHusi 3agadu.

2. BnageeTt MMHUMasbHbIMW OCHOBHBIMU HaBbIKaMy peLleHust
npodgeccroHanbHbIX 3a4ay, Belbopa onTMMarnsHOro0 BO3MOXHOTO
crnocoba peLueHusi 3agadu.

3. B nonHom o6beme BrageeT HaBblkaMy peLLeHUst
npogeccroHanbHbIX 3aay, Belbopa onTMMansHOro0 BO3MOXHOTO
crnocoba peLueHusi 3agaudu.
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OrnK 2

I/uja']-OI'IK—Z

[NonHoTa 3HaHui

OCHOBbI MOCTAHOBKM
pasHoro poaa
3KCMEePMMEHTOB
(HaTypHbIN,
BbIYUCTUTENBHBIN U
T. A4.), ONbITOB 1 Ap.,

cnocobbl 06paboTku

He 3HaeT ocHOBbI
NOCTaHOBKM pa3HOro poaa
3KCNEePUMEHTOB
(HaTypHoro,
BbIMUCIIUTENBHOIO U

T. A4.), ONbITOB 1 Ap.,
crnoco6oB 06paboTku

1. NoBEPXHOCTHO OPUEHTMPYETCH B OCHOBAX NMOCTAHOBKMN PasHOro poaa
3KCMNEPVMEHTOB (HATYPHOTO, BbIYUCIIUTENBHOTO U T. A.), ONbITOB W Ap.,
B cnocobax 0bpaboTkun pe3ynbTaToB 9KCNEPUMEHTOB, NX
WHTepnpeTaLummn, Hay4HOro ONMcaHusi 1 ohoOpPMIEHMS.

2. CBo60aHO OpUEHTHPYeTCS B OCHOBaX NOCTaHOBKM Pa3Horo poaa
3KCMNEePVMEHTOB (HaTyPHOrO, BbIYUCIUTENBHOTO U T. A.), ONbITOB U Ap.,
B cnocobax ob6paboTku pe3ynbTaToB IKCNEPUMEHTOB, X

pesynbTaTos pesynbTaTos MHTEepnpeTaumn, Hay4HOro onucaHns u 0popMIeHUs.
3KCNEPUMEHTOB, UX 3KCNEPUMEHTOB, UX 3. B coBepLueHCcTBE BNageeT ocCHOBaMu NMOCTaHOBKU pasHOro poaa
MHTeprpeTaumu, MHTeprnpeTaumu, 3KCMEePUMEHTOB (HaTYpPHOTO, BbIYUCIIUTENBHOIO U T. A.), ONbITOB U Ap.,
Hay4YHOro OnMcaHus un Hay4YHOro OMNMCcaHus un cnocobamu 06paboTku pe3ynbTaToB 3KCMEPUMEHTOB, UX
odopmMneHus. odopmMneHus. MHTEepnpeTaumn, Hay4HOro onucaHust U 0PopMIEHUS.

Hanuune ymenun npoBoanTb He ymeeT nposBoaunTtb 1. YMeeT npoBoanTb OTAENbHbIE 3Tanbl 3KCNEPUMEHTaNbLHOro
3KCNepUMeHTanbLHoe 3KCNepUMeHTanbLHoe nccnefoBaHus MPoOLECCOB M SBMEHUIA, YCITOBHO 0POPMAATL
uccnegoBaHve uccnegoBaHve pe3ynbTaTbl, YaCTUYHO MHTEPNPETUPOBATb UX.

NPOLIECCOB U SABNEHNMN, NPOLIECCOB U SABNEHNMN, 2. YmeeT npoBoAWTb 3KCNEPUMEHTaNbHOE NCCneaoBaHne NpPoLeccoB U
odopMnATb oopMnATb pe3ynbTaThl, SIBNEHU B MONIHOM 06beme, UCMbITbIBAET HE3HAYUTENbHbIE
pesynbTarhl, VHTEPNpEeTMpoBaTh UX. 3aTpyaHeHUs Npy opopMIeHUN pe3ynbTaToB U UX MHTepRpeTaLuu.

MHTEPNPEeTMPOBaTh MX.

3. YMeeT npoBoanTb SKCNepuMeHTanbHoe nccneaoBaHue npoLeccoB U
ABMEHU B NONTHOM o6beme, 0hopMIATb pesynbTaThl U
MHTEepPNpeTnpoBaTh UX.

Hanunuune HaBblkoB
(BnapeHve
OMbITOM)

NoCTaHOBKU
aKcnepuMeHTa
(HaTypHoro,
BbIYVCIIUTENBHOTO,

MMUTALMOHHOIO 1 Ap.),

o6paboTku
pesynbTaToB
3KCMepUMeEHTa, nX
ohopMIieHus B

YOO0OHOM 1 MOHATHOM
BuAe (B TOM yncne ¢

MOMOLLIbIO
nporpamMMHoro
obecneyeHus
repcoHanbHoro
KOMMboTepa).

He BnageeT HaBblkamu
NMoCcTaHOBKU
aKcrnepuMeHTa
(HaTypHoOroO,
BbIYUCIIUTESNBHOTO,
MMUTaLMOHHOIO U Ap.),
06paboTkM pesynbLTaToB
3KCMEePUMEHTA, UX
ochopmneHus B ynoGHOM
1 NOHATHOM Buge (c
NMOMOLLBH MPOrPaMMHOr0O
obecneyeHus
NnepcoHanbHoro
KOMMbtoTepa).

1. BnageeT aneMeHTapHbIMW HaBblkaMy NMOCTAHOBKW SKCNIepUMeHTa
(HaTypHOro, BbIMMCIIUTENBLHOTO, UMUTALMOHHOTO M Ap.), UCMbITbIBAET
3aTpyAHeHus npu obpaboTke pe3ynbTaToB AKCMEPUMEHTA, UX
ochopmrneHnsi B ygo6HOM 1 NOHATHOM BuAe (C MOMOLLIbIO MPOrPaMMHOro
obecrneyeHnsi NepcoHanbHOro KOMMbIOTEPA).

2. BnapgeeT HaBblkaMu NOCTAHOBKW 3KCNepUMEHTa (HaTypHOro,
BbIYWCIIUTENBHOMO, MIMUTALMOHHOTO U Ap.), UCMbITbIBAET
He3HauuTerbHble 3aTpyaHeHUs Npy o6paboTke pesynbLTaToB
aKcnepvmeHTa, Ux odbopMneHnst B yA06HOM 1 NOHATHOM Buae (C
MOMOLLbH0 NMPOrpaMMHOro 06ecneyeHnsi NepCoHanbHOr0 KOMMbIOTEPA).
3. YBepeHHo BnageeT HaBblkaMu NOCTaHOBKU 3KCNEPUMEHTA
(HaTypHOro, BbIYUCIIUTENBHOMO, UMUTALIMOHHOTO U Ap.), 06paboTkn
pe3ynbTaToB SKCNEPUMEHTA, X 0DOPMIIEHNS B YAOGHOM U MOHATHOM
BuAe (C NOMOLLbIO NPOrpamMMHOro obecnevyeHns NnepcoHanbLHOro
KOMMbloTepa).

OTt4eT no
nabopaTtopHon
pabote,
KOHCMEKT,
nHauBMAayanbHoe
3agaHue,
KOHTpPOIbHas
pabora,
TecTupoBaHue,
UTOroBOE
TECTMPOBaHME.
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YACTb 3 MeTtoauuyeckue matepuanbl, onpeaenstowme npoueaypbl oueHMBaHUA 3HaHMW, YMEHUN,
HaBbIKOB, XapaKTepM3yroLwmx 3Tanbl POPMMPOBAHUA KOMNETEeHLMN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3af4aHUs, HEOOGXOoAUMbIE ANA OLUEeHKU 3HaHUW, YMEeHWUI, HABbIKOB
3.1.1. CpenctBa ANA vHOUBUAYyanu3auum BbINONMHEHUs, KOHTponAa PUMKcMpoBaHHbIX Buaos BAPC

PekomeHagauumn no BbINOSTHEHNIO mnHounBuayarnibHoOro sagaHusa

B kaxgoM nHanBMAyanbHOM 3a4aHUM COAEPXKUTCS NO TPU 3adayu, KOTopble HeOBX0aUMO PeLwnTb U
0opMUTL B COOTBETCTBUM C TpebosaHuamu. MHanBuayanbHoe 3agaHne oba3aTenbHO [OIMKHO MMETb
TUTYMbBHBIA NUCT, a Kaxaasa 3agadva obssaTtenbHO OOMMKHA codepXaTtb crneayllme pasgensl: 4aHO, HanTw,
pelleHne, nepeso BennmyunH B CH, normyHoe n nocnegosatenbHoOe pelleHne, OTBET.

Pasgenbl y4eBGHOM OUCLMNMUHBI, YCBOEHME KOTOPbIX CTyAeHTamMu COMpPOBOXAAETCS MNOArOTOBKOW
WHOUBMAYANbHOIO 3a0aHNS:

Paszgensl oucumnnuHbl, 0CBOEHME KOTOPbIX
KomneTteHuun, bopmupoBaHmne/pas3BuTne KOTopbIix
oby4yatoLLMmMmucsa conpoBoXaaeTCA UNu 3aBepLuaeTcs 0BECTEUNBACTCS B XOHE BLINONHEHMS
BbINONTHEHWEM UHAUBUAYaNbHOro 3aAaHus A
MHAUBMAYaNbLHOro 3agaHus
Ne HanmeHoBaHue
1 «MexaHuka», «MonekynspHas uaunka YK-1, OlK-2
N TepPMOAMHaMMKay, « ONeKTPU4ecTBo 1
MarHeTu3m»
2 «KonebaHus 1 BonHbl», «ONTMKa, YK-1, OlnK-2
«ATOMHasa n agepHasa pmsmkar

Mpumepbl oopMneHus 3agav:
3apgaya 1. ABTOMOOMNb, OBUrasicb C YCKOpeHuem 2 mic?, npowen 125 wm 3a 5c¢. Onpegenntb
HayanbHY CKOPOCTb aBTOMOBUNSA. HauepTuTb rpacduk 3aBUCMMOCTM CKOPOCTU OT BPEMEHM.

V-7 PeweHue:
2
a=2mlc? M3 dopmynbl nyTv nNpu paBHOYCKOPEHHOM ABWXEHUU S :Vot+% nony4aem
t=5c¢ 2
g_at”
$=125 m v ___ 2 _S at

o

t t 2

MoacTaBrisisi YNCOBLIE AAHHbIE, UMEEM \/, :(125 2'5] — 20 w/c

Mpaduk CKOpPOCTU paBHOMEPEMEHHOIO ABWXEHUS SBMSeTCA NPSMOW NIMHUER.
[ns ee nocTtpoeHus OoCTaTovHO ABYX Toyek: npu t=0 V,=20 m/c, npu

t=5 ¢ V =30 m/c. HanomHum, yto V =V, +at .

30 Womic

20

0+ t t t t i
I 1 2 3 4 5

Omeem: V, =20 mic.

3apayva 2. ToyveuHble 3apsagbl ¢, =1 HKwn g, =-2 HKi pacnonoxeHbl Ha pacctosHum 10 cm apyr ot

apyra B Bakyyme. HalTu HanpspbkeHHOCTb M MOTeHUMan nofsi B TOYKEe, HaXOAsLWEWNCcs nocpeavHe mexay
3apsgamu.

Es—7? on—" PeweHue:
¢ =1 HKn =107 Kn gl Ei E: aX
n -
0, =—2 HKn=-2-10" Kn Y R’ ©
F 100 =101 a0 CornacHo npvHLMNYy Cynepnosvumnmn B Touke A
Ern=E+E;, oa=01+ 0,

=1
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£, =885-10"2d/ u roe E,, E, — HanpshkeHHOCTM mnorneii, co3maHHbIX B Touke A
(pMCyHOK) 3apsgamu (; U (z, @ @1 U @ — NOTeHUuMarnbl 3TWX
nonen. Tak Kak BeKTopbl Elm Ez OENCTBYIOT BAOSMb OOHOM
NPpsIMOW,  MOXHO  MEpPenTM OT  BEKTOPHOM  CYyMMbl K

anrebpaundeckomn:
E,=E +E,, e EIZLZ, go A%l .
r r 2
47 € - (Ej 4re & - [E}
1 ~
i g, - ——— &l +la|

r 2
A e | —
° [2j
3Hak 3apsiga g, Mbl y4nu, HanpasBMB BEKTOP Ez K 3apsagy.
MNoTeHunan ABNAETCS CKansipHOM BESIMMMHOW. Y4uTbIBasi, 4YTO
BTOpOW 3apsa oTpuuaTeneH, MMeem

2
On = “h‘ _ ‘%‘ _ rﬁl‘_‘QZ

471808L 4mos£ 478 o8
2 2

MNoactaBnss B (*)OpMyJ'IbI YNUCNEHHbIe 3Ha4YeHUA N y4nTbiBasa, 4TO

1 _ §.10%w/@ » NONy4aem
A=

o

9.10° 9 B
Epa=——— €+2:107° =108—,
A 251072 1 M

9
O :% ©°-210° --1808B-

Omeem: E, =108 B/m, ¢, =-180 B.

LUKAJNTA U KPUTEPUMN OLLEHUBAHUA

— «3a4TeHO» MO WHAUBMAyaNbHOMY 3a4aHMKO BbICTABMSETCS, €CNuU: a) BCe 3ajayu peLUeHbl
npaBunbHO; 0) 3agaum odopmneHbl No BceM TpeboBaHMsM (06A3aTenbHble 3MEMEHTbl: OaHO, HaWTw,
peLLeHne, BbINOMHEHbI HEOOXOAWMbIE PUCYHKM U MOCTPOEHUS, JNIOTUMYECKU BEPHO MOCTPOEHO pELUEHUE,
3anMcaH W npoaHanuanpoBaH OTBET); B) OMOpMIIeHNEe WHOMBUMAYaANbHOrO 3aJaHus COOTBETCTBYET
npeabsBnaeMbiM TpeboBaHMAM (TUTYNBHBIN JTUCT);

— «He 3a4TeHO» MO WHAMBUOYANbHOMY 3aJaHWi0 BbICTABMAETCHA, €CNU: a) YacTb 3afdad pelueHa
HeBepHO; 0) 3agayn ocopMreHbl HE B COOTBETCTBUM C TpeboBaHUSAMK (OTCYTCTBYET AAHO, HE ONpeaerneHo
YTO HEOOXOAMMO HaWTWU, OTCYTCTBYIOT PUCYHKN U NMOCTPOEHUS, OTCYTCTBYET JIOTMKa B pPELUEHMUN 3a4a4u, HeT
0oTBETA); B) 0pOpPMIIEHNE HE COOTBETCTBYET NPeAbABMAAEeMbIM TpeboBaHNAM.

3.1.2. BONPOCHI
AnA nposefeHNs BXOAHOTO KOHTpoOns

BxogHOM KOHTPOIb OCYLLECTBNSAETCS B BUAE NMUCbMEHHbBIX OTBETOB Ha BOMPOCH! U 3aaHUS BXOLHOMO
KoHTpons. bunet Bknoyaetr B cebst 15 BOMPOCOB M 3a4aHUM MO pasfMyHbIM pasgenaMm OUCLMMIVHDI
«®usmka» 3a Kypc cpegHero (nosHoro) odwero obpasoBaHus. BXogHOW KOHTPOSb NPOBOAUTCSA HA NEPBOM
npakTU4eckoM 3aHAaTUN. Ha BbinonHeHne gaetca 15 MUHYT.

Bonpocsbl u 3adaHusi 8X00HO20 KOHMPOJIsI
Y10 Ha3bIBaeTcH:

1. Yrnom nageHusa?

2. AGcConioTHbLIM NokasaTenem npenomneHna?
3.  Yrnom npenomMmnenunn?

4. 3nNeKTPOEeMKOCTbIO NPOBOAHMKA?
5. PaBHOMEpHbIM ABMXEHNEM?

6. ApguwabaTHbIM npoueccom?

7. PaBHO3ameaneHHbIM ABUXEHMEM?
8. W3obapuueckmm npoueccom?

9. YactoTton konebaHnin?

10. WN3oTepmuyveckmm npoueccom?
11. Mepunogom konebaHnin?

12. BHewHum doToadpdpekTom?
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13. WN3oxopHbIM NpoLieccom?

14. Amnnutygon konebaHua?

15. HanpspkeHHOCTbI 3NeKTpUYecKoro nonsa?

16. OTHoOCUTENbHBLIM NOoKasaTenem nNpenomneHms?

Mo kakoun chopmyrne MoXHO onpeaenuTb:

1. YrnoBy CKOPOCTb?
2. PaboTy NOCTOSIHHOW CUMbl B MEXaHWnke?
3. KuHeTudyeckylo aHepruio Tena?
4. [lyTe Npyn paBHOYCKOPEHHOM OBUXEHUN?
5. Cwny ynpyroctun?
6. Pabory Toka?
7. LeHTpocTpemuTensHoe yckopeHune?
8. DnekTpoeMKOCTb NOCKOro KoHAeHcaTopa?
9. OnTMYeckyt cuny NUH3bI?
10. JIMHERMHbI NyTb NPU PAaBHOYCKOPEHHOM ABMXKEHUN?
11. TloTeHuManeHy SHEPruio ynpyro 4edopMmMpoBaHHOro Tena?
12. Ycnoue makcumyma npu MHTepdepeHumnmn ceeta?
13. MoMeHT cunbl Npy BpaLlaTenbHOM ABUKEHUN?
14. KonnyecTBo TENMOThbl NpU HarpeBaHuKn BellecTsa?
15. UeHTpocTpemutenbHoe yckopeHume?
16. YpgenbHylo TENNOEMKOCTb BelecTsa?
17. 3aBMCMMOCTb CONPOTMBMEHMS MPOBOAHUKA OT €ro reoMeTPUYECKMX pasmepoB?
18. AG6cCOnoTHBIVM NokasaTterns npenomneHmsa?
19. KoadhdurumeHT nonesHoro oencTenst TENSIOBOM MalLWHbI?
20. [Mepuopg konebaHmm maTteMaTU4ECKOro MasiTHMKa?
21. KuHeTu4ecKkyto aHepruw?
22. Cuny Amnepa?
23. Tlepuoa konebaHum Npy>KMHHOrO MasiTHUKA?

24. Cuny JlopeHua, 0eNCTBYIOLLYIO Ha OBWXKYLLMACA 3apsi B MarHUTHOM none?
25. Cwuny Taxectn?
26. [epuopg anekTpuyecknx konebaHum B KOHType?

M306pasunte rpacpnyiecku:

Cwunosble NMHUK NONA MNONOXUTENBLHOTO 3apsaaa.

Xog ny4ven, napannenbHbIX rNaBHOW ONTUYECKON OCU, B ABOSIKOBbLINYKITOM NNH3E.
CwunoBble NMHUKU NONSA OTPULLIATENBHOrO SNEKTPMUYECKOro 3apsaa.
3aBUCMMOCTb CKOPOCTU OT BPEMEHU NPU PaBHOYCKOPEHHOM ABUXEHUN.
Cunosble NIMHUX MarHUTHOro NONs NPSIMOro NPOBOAHMKA C TOKOM.
3aBucuMoCTb AaBreHus ra3a oT obbema npu agnabaTHOM npotiecce.

Xopa cBeTOBbIX Nyyen, nayLmx n3 Bo3gyxa B CTEKMO.

3aBUCMMOCTb CKOPOCTU OT BpEMEHU Npu paBHO3aMeaIEHHOM [ABUXKEHUN.
Cunosble NMHUKU 3NEKTPUYECKOro Nond NAocKoro KoHAeHcaTopa.
3aBMCMMOCTb CMELLIEHMS OT BPEMEHMW NPU rapMOHNYECKOM KonebaHuu.
3aBMCMMOCTb faBreHus oT obbema rasa npy M30TEPMUYECKOM NMpoLecce.
3aBMCMMOCTb NYTU OT BPEMEHMU NPU PABHOYCKOPEHHOM LBWKEHUN.

Xopg ny4yen, ngyLmx n3 ctekna B BO3ayX.

3aBMCMMOCTb JaBreHus oT obbema npm n3obapruyeckom rasoBoM npouecce.
3aB1CMMOCTb CKOPOCTU OT BPEMEHMU NPU PaBHOMEPHOM [ABUXKEHUN.

BOoo~NOoOA~LONE

el el el el
gkrwihEFO

Kakas cdoopmMyna Bbipa)kaeT 3aKOH:

BTopoli 3akoH HbtoToHa?

Owma anga yvacrtka uenun?
MpenomneHus ceeta?

KynoHa?

OnNeKTpPOMarHMTHOM MHAYKUUN?
OTpaxeHusa ceeta?

CoxpaHeHWsi SHeprum B MexaHuke?
Apxumega?

. Oma gnsa nonHow uenn?

10. ®apages anga anekrponunsa?

11. BcemupHoro taroteHunsa?

12. Oxoynsa-fleHua Ans NocTosiHHOro Toka?

©CoNoOOA~AWNE
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13. MpenomneHns ceeta?

14. bonna-MapwuoTtta?

15. lNyka?

16. ®apages-JleHua ons anekTpoMarHUTHON UHOYKUUKN?
17. lew-Ioccaka?

18. CoxpaHeHus umnynbca Tena?

19. Wapnsa?

KakoB chmsnyeckui cmbicn:

YckopeHna?

lMnotHocTM BewecTBa?

MarHuTHoro notoka?

Macchb!?

[asneHns?

ABCOnTHOro HyNs Temnepatyp?
MoTeHumana aneKkTpu4eckoro nomns?

Cwunbl Toka?

. CkopocTtu?

10. OnekTpoaBMKYLLEW CUMbI UCTOYHMKA TOKa?

©CoNoOOA~WNE

3anuwunTe ypaBHeHuUe:

lMepBoro Hayana TepmMoaNHaMUKN.

OcHoBHOE A11s1 MONEKYNSPHO-KUHETUYECKON TEOPUM ra30B.
OVHWTenHa ans BHewHero dotoadpdekTa.

dopmyny nuH3bI.

CocrosHua ngeansHoro rasa Mengeneesa-KnaneripoHa.
"apmoHuyeckmx konebaHuii B MexaHuke.

o~ wNE

B uem CYWHOCTb ABNeHusA:

OnNeKTpoOMarHMTHOM MHAYKUUN?
CamounHgykuun?

Monapusaumm ceeta?
doToahdhekra?

Ondpakumm cBeTOBbIX BOSH?
Owncnepcun ceeta?

OnekTtponusa?

PesoHaHca?

. MonHoro BHyTpeHHEro oTpaxeHns?
10. PagnoaktnBHocTn?

©CoNoOA~WNE

B kakunx eaMHULax nsmepsieTcs:

OnTuyeckasa cuna NnH3bI?
Cuna Toka?
Yactora?
MolHocTb?
VIHOYKTUBHOCTb KOHTYpa?
MnoTHocTb BewecTBa?
JasneHune?
OHeprua?
HanpsixkeHne?
. OnekTpuyeckas eMKOCTb?
. KonuuectBo BeLlectBa?
. YckopeHune?
. PaboTta?
. OnekTpuyeckoe conpoTuBeHNe?
. YaenbHoe conpoTuBneHme?
. YrnoBasi CKopocTb?
. Imnynbe Tena?
. IHaykumns marHuTHoro nons?
. HanpspkeHHOCTb anekTpmnyeckoro nonsi?

PBOONOOA~AWNE

PRRRRERRRER
O©CO~NOUANWNERO
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LWkana n Kputepmun oueHnBaHuA
OTBETOB Ha BOMNPOCHLI BXOAHOIo KOHTpoOnNA

- OueHka «OTNMYHOY, eCn KONMYECTBO NpaBusbHbIX oTBeToB oT 81 + 100 %.

- OueHKa «XopoLlOY, eCNnn KONMYECTBO NpaBUIibHbIX OTBETOB OT 61 + 80 %.

- OueHka «y0oBnNeTBOPUTENBHO», €CMN KONMYECTBO NpaBuibHbIX OTBETOB 0T 51 + 60 %.
- OueHka «HeyaoBNeTBOPUTENBHOY, €CNM KONTIMYECTBO NpaBuUibHbIX 0TBETOB MeHee 50 %.

3.1.3 CpeacTtBa AnA TEKyLLEro KOHTpons

BOMNPOCHI
AN CaMOCTOATENBLHOrO U3y4eHUs TeMbl
«MpuMeHeHMne 3aKOHOB COXpPaHeHWs1 UMMYJIbCA U 3HEPruM K YNPYyroMy u HeynpyroMmy yaapam»

1) Tonsatue ypapa.
2) Knaccudukauus n xapaktepmuctmka yaapos.
3) [lNpumeHeHne 3aKOHOB COXPaHEHMS MMMYMbCa U SHEPTUN K YNIPYrOMY 1 HEYNpYroMy yaapam.

BOMPOCHI
Ana caMoCcToATeNIbHOro Uy4yeHusa TemMbl
«SlBneHuns nepeHoca»

1. [Oudbdysus: onpeneneHne, ycrioBusl NPOTEKaHWs!, 3aKOH.
2. TennonpoBOOHOCTb: ONpeaesieHne, YCroBUsSi MPOTEKAHUS!, 3aKOH.
3. BsiskocTb: onpepaeneHne, YCroBrs NPOTEKaHWs, 3aKoH.

BOMPOCHI
ANA CaMOCTOATENIbHOIrO U3y4YeHUA TeMbl
«Bunabl coeauHEeHUN arNieMeHTOoB B LiensiX MOCTOAHHOro ToKa. 3aKOHbl MOCTOAHHOIO TOKa»

1) OnekTpu4yeckas Lenb 1 ee 3MEMEHTHI.

2) OcCHOBHbIE MOHATUSA 1 onNpeaeneHns Ans aNeKTPUYeckon Lenu.

3) 3akoH Oma ans yvacTtka uenu.

4) 3akoH Oma ansa nosiHowm uenu.

5) [Mpaeuna Kupxroda n nx npumeHeHue.

6) OnekTpuyeckas Lenb ¢ nocrefoBaTeflbHbIM COeAMHEHNEM 3JIEMEHTOB.
7) OnekTpuyeckas Uenb ¢ napannenbHbiM COeANHEHNEM 3NIEMEHTOB.

8) OnekTpuyeckas Lernb Co CMeLLaHHbIM COeAUHEHNEM 3ITEMEHTOB.

BOMPOCbI
AnNsi CaMOCTOATENbHOro N3y4eHUsi TeMbl
«Buabl cun B MexaHuke»

paBuTaunoHHas cuna.
Cuna TsxecTu.

Bec Tena.

Cwuna ynpyrocTu.

Cwvina TpeHus.

arwbhE

BONMPOCbLI
ONSA CaMOCTOATENIbHOIrO U3y4YeHUA TeMbI
«MexaHun4yeckasa paboTta. MowHoOCTL. QHeprusa»

1) Pabota cunsl.

2) O3nemeHTapHas paborTa.

3) MouHoCTb.

4) MexaHuyeckas aHeprus.

5) KuHeTudeckas aHeprus.

6) [loTeHumanbHasa aHeprus.

7) KoHcepBaTuBHbIE CUNbI.

8) [MonHas mexaHu4yeckas aHeprus.

9) BakoH coxpaHeHUus aHeprun.

10) 3akoH coxpaHeHus 1 NpeBpaLLeHUs SHEPrUK.
11) OnceunaTuBHbIE CUMbI.

12) KoacbdpuumneHT nonesHoro AencTeums.
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BOMNPOCHI
ONsi CaMOCTOATENbHOIO U3y4YeHUs1 TEMbI
«flBneHne anekTpoMarHMTHOM uHAyKUuM (onbiTbl ®apanes). 3akoH Papagesn. BpaweHue pamku B
MarHUTHOM none»

ABneHne aNeKTPOMarHUTHON UHAYKLM.
OnekTpoABWXKYLLAa cuna 3reKTpPoOMarHMTHON UHOYKLUNN.
3akoH anekTpomarHnTHon nHaykuumn dapages.
MpaBwuno JleHua.

MpuHUKMN ENCTBUSA reHepaTopoB.

OnekTpoasuratenu.

oukwbdpE

BOMNPOCHI
AN CaMOCTOATENbLHOrO N3yYeHUs TeMbl
«BblIHYXXA€eHHbIe Kone6aHus. MepeMeHHbIN TOK»

1) OuddepeHumanbHoe ypaBHEHUE BbIHYXAEHHbIX KONnebaHui.

2) BblHY>XAEHHbIE MEXaHUYECKME U BbIHYXOEHHbIE ANeKTpuyeckme konebanms.
3) [paduk BbIHYXOEHHBIX kKOnebaHun.

4) Pe3oHaHcC.

5) PesoHaHCHbIE KpMBbIE.

BOMPOCbI
AnNsi CaMOCTOATENbHOro N3y4eHusi TeMbl
«ANeKTpoMarHMTHbIe BOMHbI»

Bubpatop Nepua.

MaccoBbIi n3nyvatens.

NamnosbIvi reHepaTop.

[MonepeyHOCTb 3NEKTPOMArHUTHbLIX BOSIH.

lnockue MoHOXpOMaTUYECKME 3NEKTPOMAarHMTHbIE BOJTHbI.
Ob6bemHas NNOTHOCTb SHEPIrMU ANEKTPOMArHMTHOW BOSHbI.
BekTop YMoBa-lonHTUHra.

[aBneHne aneKTpoMarHUTHbIX BOJH.

MMnynbc anekTpoMarHMTHOro Mnorsi.

©CoNoG~WNE

BOMPOChHI
ANs CaMOCTOATENbHOI0 N3y4YeHUsi TeMbl
«B3anmopencTeue aneKTpoMarHMTHbLIX BOSIH C BELECTBOMY

1) [dwucnepcusa ceeTa.
2) [MpuameHHbIN cnekTporpad.
3) OnekTpoHHas Teopusa Avcnepcun ceeTa.

BONMPOCbLI
ANA CaMOCTOATENIbHOIO U3Yy4YeHUA TEMbI
«OnTnyeckasi aHn3oTponus»

OnTNYecKkM aHN30TPONHbIE BELLECTBA.
Avenka Keppa.

OddekT Keppa.

OnTnyeckn akTMBHbIE BELLECTBA.

Yron nosopoTa NNocKoCT! nonspusauuu.
YpensHoe BpalleHue.

MonsipumeTpus.

Odpdekt Papages.

e S e o

BOMNPOCHI
AN CaMOCTOATENbLHOrO U3y4YeHUs TeMbl
«Teopus atoma Bogopoaa no Bopy»

1) Mogenu atoma TomcoHa n Pesepdgopaa.
2) JlvHenuyaTbIl cNekTp aToma Bogopoaa.
3) Cepus banbmepa.

4) Cepus JlanmaHna.

5) Cepwus NaweHa.

6) Cepusa bpakera.
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7) Cepusa NdyHaa.

8) Cepusa Xamdpu.

9) O606LweHHas dopmyna banbmepa.
10) MocTtynatsbl Bopa.

11) OnbiTel PpaHka n Nepua.

BOMPOCHI
ONsi CaMOCTOATENbHOIO U3y4YeHUs1 TEMbI
«ArneMeHTbl KBAHTOBOM MeXaHUKN»

KopnyckynspHO-BOITHOBOW Oyanuam.

dopmyna ge bponns.

Ovdppakumsa aneKkTpoHoB.

dopmyna Bynbda-bperros.

HenTtpoHorpadusi.

OnekTpoHorpadus.

OnekTpoHHasi onTumka.

BonHbl ae bponns.

CooTHolleHne HeonpeaeneHHocTewn [eli3eHbepra.

©CoNoGO~WNE

O6LWnIN anNropuTM CaMOCTOATENIbHOIO U3Y4YEeHUA TEMbI

1) O3HaKOMUTBLCS C PeKOMEHA0BAHHOW Y4eBOHOW NUTepaTypor N ANEKTPOHHBIMW pecypcamm No TemMe (OpUeHTUPYACh Ha
BOMNPOCHI ANs CAMOKOHTPOIS).

2) Ha aToi ocHoBe COCTaBWUTb pa3BepHYTbLIV NiaH N3MOXEHUst TEMbI.

3) BeibpaTb hopMy OTHETHOCTM KOHCMEKTOB (NaH-KOHCMNEKT, TEKCTYarbHbIA KOHCMEKT, CBOOOAHbIN KOHCMNEKT, KOHCNEKT-
cxema).

4) MNpoBeCTN CaMOKOHTPOIb OCBOEHMS TEMbI MO BONPOCaM, BblAaHHbIM MpenogaBaTtenem.

5) OdbopMUTL OTYETHBI MaTepuan B yCTaHOBNEHHOM (hopMe B COOTBETCTBUN METOAUYECKUMU PEKOMEHOALMSAMU.

6) MpepocTaBnTb OTYETHLIN MaTepuan npenogaBaTesto No CornacoBaHWio C BeAyLUM NpenogaBaTenem.

LWkana n Kputepun oueHnBaHuA
CaMOCTOATEeNIbHOIO N3y4eHus TemMbl

- OLEHKa «3ayYmeHOo» BbICTABMNSETCS, €CNU 00y4aloLMNCa NOTMYHO M KPaTKo OCOPMUIT KOHCMEKT, B
KOTOPOM OTpasu/l BCE 3HAYMMble MOMEHTbI (OnpeneneHusl, 3aKkoHbl, BEMUYMHbLI, NapameTpbl, ABMEHUS)
13y4aemoit TEeMbI.

- OLEHKa «He 3aYmeHO» BbICTABMSETCSs, ecnv o6GyyarLmniics 0POPMUN KOHCMEKT, B KOTOPOM He
oTpa3vn GorbLUyl 4YacTb 3HAYMMbIX MOHATUN (ONpefeneHusi, 3aKOHbl, BENMUYMHBI, NapaMeTpbl, SBMEHUS)
13y4aemoii TEMbI, HE 3aMETUIT 3aKOHOMEPHOCTEN.

BOMPOCbI
ANA CaMOonoAroToBKU K MPaKTUYECKUM 3aHATUAM

B npouecce noAaroToBkM K npakTn4eCKkoMy 3aHATUIO o6yqarou.|,v||7|c;| n3ydvyaet npencraBlieHHble HUXe
BOMPOCHI N0 TemMaM. Ha 3aHsaTum oby4alolmncs 4eMOHCTPUMPYET CBOM 3HaHWS MO U3y4YeHHbIM BOMpocam B
dopme ycTHOro oteeta. [Ind ycBoOeHNs MaTepuarna no Teme 3aHATMSA 0DyyaloLWwmMncs pewaeT 3agadn.

O6Wwun anroputTm caMmonoaroToBKU
PexomeHOauuu rno peweHuro 3aday

1. B ocHoBy kaxpaon usnyeckon 3agayun MnonoXeH TOT WM MHOM YacTHbIA Crnyvan NposiBrEeHUs
06LWKMX 3aKOHOB bu3nkun. NoaToMy, OnNpedenuTe O KakoM SIBIIEHWW, CBOWCTBE UMK NpoLecce UAET pedb B
OaHHom 3apade. MNMpexae Yem NpUCTYNUTL K peLLeHMIO 3aad Kakoro-nnbo pasgena Kypca, pekoMeHayeTcs
TaTensHo npopaboTaTk TEOPMIO BONpoca.

2. MNepep pelweHnem 3agaydu crneayet BoinucaTb B eanHuuax CU uncnosble 3HaYeHNss CNonb3yemblx
npy BblYUCNIEHUN PUBNYECKUX MOCTOSIHHBIX, @ TakkKe TeX BerMYWMH, KOTOpble AaHbl B yCrNOBUM 3ajadn B
e[MHMLax, KpaTHbIX UK OoNbHbIX OT eanHny CU, a Tarke B eguHMLax, OTNNYHbIX OT eguHuy CUL.

3. PeweHne GonblmnHCTBa (pM3MYECKMX 3agad pacyETHOro Xapakrepa CBOAUTCS K COCTaBIIEHUIO
anrebpanyecknux ypaBHEHWI, MPeACTaBMASOWMX COOON MaTemMaTM4eCKoe BbIPaKEHWE 3aKOHOB (U3UKY,
nexawmx B OCHOBE [aHHOro sAsrieHusi. CocTaBrneHume CUCTeMbl YpaBHEHWW, MOMHOCTbIO OTPaXaloLmx
OaHHbIN hU3nYecKuin npoLecc, NpeacTaBnsieT OCHOBHYIO TPYAHOCTb peLleHnd NoYTu Bcex 3agad rno gumsmke.

4. MNpn aHanu3e 3agayn N COCTaBSIEHUM CUCTEMbI YPaBHEHU, OTpaxatolen To UNn NHoe ABMNeHue,
ocoboe BHMMaHuWe crnefyeT obpallaTb Ha BEKTOPHBLIN XapakTep MHOMMX BENMYUH, C KOTOPbIMU NPUXOANTCH
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BCTpeYvaTbes. [ns nonHoro onpegeneHns Takux BerM4mMH Heo6X0AUMO yYUTbIBaTb HE TOMBKO MX YMCITOBOE
3HayeHve, HO 1 HarnpaBreHue.

5. Tpn peweHnn 3agady Hepeako MNpUXOAMTCA npuberatb K pPasfoXeHMI0 BEKTOPOB CKOPOCTW,
YCKOPEHWS, CUMbl U T. . HA COCTaBnAlLWME MO Kakum-nubo ABYM HarnpaBneHusaMm. PaunoHanbHbii BbIGOp
HanpaBneHU AN pasrfoXeHWs BEKTOPOB HESBHO AMKTYETCS YCMOBUSAMM 3adaudn, ogHako B obliemM criyyae
OH MOXeT ObITb NPOM3BOMbHbBIM. [1oNe3Ho MeTb B BUAY, YTO pasfoXeHne BEKTopa Ha COoCTaBrsowme — 310
YUCTO MaTemMaTUyeckuin npuem W TOT akT, 4To nboM BEKTOP MOXHO Bcerga pasfoXuTb Ha
COCTaBMAOLLNE, HE O3HAYaeT, YTO KaKAOM M3 HUX MOXHO [aTb Takoe Xe (bu3nmyeckoe TOMKOBaHWE, Kak
NCXOAHOMY BEKTOPY.

6. Bce 3apgaun, HesaBUCUMO OT cnocoba 3afaHun UCXOAHbIX BENUYMH, criefyeT pewatb B obuiem
Buae (T. e. B bykBeHHOM 0603HayYeHnn, a He B Ynucnax, npuyeM NcKkoMasi BenmunHa JosmkHa ObiTb BbipaxeHa
yepe3 3afaHHble BenuuUMHbI). TakonW MeTOoA peLleHUus MNOo3BOMsieT MNpoaHanu3npoBaTb MNOMYyYEHHbIN
pe3ynbTaT M gaeT BO3MOXHOCTb BbipaboTaTb 00LMe NprMeMbl pelleHns 3agady no KaxaoMy pasgeny Kypca.
W, Kpome TOro, octalTcs ACHbIMU criedbl 3aKOHOB, UCMONb3yeMbIX B AaHHOW 3ajaye, a caMu BbIKNaaKu
MO3BOMSAIOT MPU HEOOBXOOUMOCTH MPOBEPUTHL NIOBYI0 YACTb PELLEHNST U UCKMHOYNTL BO3MOXHbIE OLLMOKN.

7. [ns NpoBepku NpaBUibHOCTY PeLLIEHUs 3aaudu, B BbiIBEAEHHYIO pacyeTHyo dopmyny Heobxogumo
NOACTaBUTb €OVHULbI U3MEPEHUSI BCEX BEMWYMH, BXOAALWMX B hopmyny, W, BbINOMHMB NpeobpasoBaHus,
ybeauTbCs, YTO eanHULbI UBMEPEHMS MPaABOM U NEBOW YacTel ypaBHEHWUSI COBMAAatoT.

8. lMonyuuB oTBeT B o06OWeEM Buae, MOXHO MPUCTYNUTbL K YUCIOBbIM pacyeTam. [lposoas
apudmeTU4eckme pacyETbl, HY)KHO MCMOMb30BaTb NpaBuiia NPUONMKEHHBIX BbIYUCIIEHNA, NO3BONSOLINE BO
MHOMUX Cry4asx COKOHOMUTb BPEMS, HE HAHOCS HUKAKOro yulepba TOYHOCTW.

9. MonyynB 4YNCNOBOW OTBET, HY>KHO OLEHUTb €ro NpaBAonoAoBHOCTb. Takasd oueHKka MOXET B psge
cny4aeB obHapyXuTb OWMOOYHOCTL NOMyvYaeMoro pesynstata. Hanpumep, CKOpoCTb Tena He MOXeT ObiTb
Gonblue CKOPOCTU CBETa B BakKyyme, AanbHOCTb NofieTa KamHsi, OPOLLIEHHOro YeroBEKOM, HE MOXET ObITb
6onbLue nopsgka 1000 meTpoB, Macca MONeKynbl — nopsaka 1 Munnurpamma u T. .

Tema 1. MexaHuka

MexaHuka.
OCHOBHbIE MOHATUS KUHEMATUKMW.
OTHOCUTENBbHOCTb ABMXEHMS.
PaBHOMepHOEe aBuxKeHue.
PaBHOyCKOpeHHOE aBUXKEHME.
CsobogHoe nageHue Ten.
[iB/XXeHne No OKpYXHOCTN.
3apaum n obnactb NpMMEHEeHUs AUHAMUKN HbloToHa.
MepBbIi 3akoH HbtoToHa. Macca. Cuna.
. Btopow 3akoH HbloToHa.
. TpeTui 3akoH HbloToHa.
. Cunbl ynpyroctu. Cunbl TpeHus. [IBmxeHne Tena ¢ y4eToM Curbl TPEHUS.
. ['paBuTaLMOHHbIE CUNbl. 3aKOH BCEMUPHOro TaroTeHus. Cuna TaxecTtun. Bec Tena.
14. OBwxeHwne noa AevCTBMEM CUMbl TskecTu. HeBecomocTb. [epBasi KocMuyeckasi CKOpOCTb.
15. OcHOBHOE ypaBHEHME OUHaAMUKWN BpallaTenbHOro ABUXKEHUS.
16. NaBneHune. 3akoH Nackansa ans XnakocTen 1 rasos.
17. ApxvmegoBa cvna. YCnoBus nraBaHus Ten Ha NOBEPXHOCTU XKMAKOCTU.
18. Mimnynbc Tena. 3akoH coxpaHeHust umnyrnbca. PeakTuBHoe OBWXEHNME.
19. MexaHnueckas paboTta. MowWHOCTb. OHeprus.
20. MomeHT nmnynbca. 3akoH CoOXpaHeHWs MOMEHTa MMMyrbca.
21. KnHeTu4deckas aHeprus BpallatoLerocs Tena.
3apaya 1. Ha pucyHke a —e npuBedeHbl rpaduky 3aBMCUMOCTM KoopauHaTbl X NPSIMONMHENHO
OBuxyllerocs Tena oT BpemeHu. OxapaktepusynTte awkeHue. Onpegenute ckopocTb Tena. Hanuwwute
3aBMCMMOCTb KOOpAMHAaTLI Tena OT BPEMEHU X = x(:.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

PucyHok a 6 8 a 6 8 a 6 8 a 6 8

Howmep rpadumka Ha
[aHHOM pUCYHKe

BOoNoGOR~®ONE

el e
WN RO

1 1 1 2 2 2 3 3 3 4 4 4
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+X.M

400 /

4001 4

a 6

3apaua 2. [pn cBo604HOM MageHWn Terno AocTUraeT NOBEPXHOCTU 3eMnin yepes 5 ¢. KakoBa ckopocTb
Tena B MOMEHT NafeHus U C Kakomn BbICOTbI OHO Nagario, €Crv HavanbHasi CKOPOCTb paBHa Hymno?

3apaua 3. 3aBMCMMOCTb CKOPOCTW OT BPEMEHM NPU TOPMOXEHWM aBTOMObWnsA 3agaeTca dopmyriow
u:u(:, (BennuunHbl, Bxogdwme B dopmyny, BblpaxkeHsl B CU). Onpepenute, 4epe3 kakoe Bpems

OCTaHOBUTCS aBTOMOOWIIb, U Kakow NnyTb OH ﬂpOVIﬂeT 00 OCTaHOBKMW.

B::vﬂ?-l")ra 3aBncMMOCTb v = U(: B::I:;ir')ra 3aBMCUMOCTb U =V (:
1 v=20-4t 7 U=2531
2 v=32-8t 8 U = 30-4t
3 v=5-2t 9 U= 15-3t
4 u = 10-4t 10 u=18-2,5t
S U = 40-2,5t 11 U = 20-2.5t
6 U = 35-4t 12 U= 12-4t

3apayva 4. KakoBa ckopoCTb BenocuneaucTa, ecnv rnepvog BpaiieHuns koneca paguycom 0,2 M paBeH
0,1c?

3apayva 5. V13 opyamsa nponssBoasT BLICTPEN MOA YITIOM d K rOpuU3OHTY. HavyanbHasa ckopocTb cHapsaa
Up. Yepes Bpems t cHapsg Haxogutcs Ha BbicoTe h. Onpegenute BenuuuHbl, 0603HaYeHHble *. Yepes
CKOIbKO CEKyHA, Mocrie BbICTperia cHapsg, AOCTUrHeT MakcumarnbHOW BbICOThI? ConpoTuBrieHWe Bo3ayXxa He
yunThIBaTh. YCKOpeHne cBobogHoe nageHns NnpvHATb pasHbiM 10 mlc?.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Yron BbineTa cHapsga K
rOpU30HTY a,°

30 40 * 40 50 * 50 60 * 60 30 *

Hauaneras ckopocTe | gqq |« | 700 | 1000 | * | 800 | 800 | * | 900 | 700 | * | 1000
cHapsiga Ug, MIc

Bpems noneta cHapsga
t, C
BbicoTa noneta cHapsiga *
h, km
3apgayva 6. ABTOMOGMITb Macco m 3a Bpemsi t yBenMunMBaeT CBOK CKOPOCTb OT U; A0 U,. Cuna taru
apuratens asBTomobuns paeHa F. Onpegenvrte BenuumHy, 0603HadeHHyto *. Kakon nyTb nporgeT aBToMoounb
3a JaHHoe Bpems?

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Macca aBTomobunsg m, m * 090 12 |14 | 1,6 * 15| 14 | 12 (0,90 * 1,8
Bpemsa asmxeHus
aBTomMobunsa t, ¢
HavanbHasi ckopocTb
aBTomMobuns ui, Km/y
KoHe4Has ckopocTb
aBTOMOGWNSA Uo, KMIY
Cwvna tarn aBTomobunsa F, kH | 1,4 | 1,2 | 1,5 | 1,6 * 080 20 | 14 | 16 * 18 | 16
3apaua 7. [1Be npyxuHbl, NpUABMHYB APYr K APYry, COABUMU TaK, YTO nepsas NpyXmMHa yKopoTunach Ha
X1, @ BTopass — Ha X,. >KeCcTkoCcTu npyxuH paBHbl k; 1M Kk, cooTBeTcTBeHHO. Onpegenurte BENUYUHY,
0003HaYEHHYIO *.
| Homep BapuaHTa | 1 | 23] 45|67 8] 9 ]1]1]12]

20 25 30 15 20 25 30 15 20 25 30 15

13 14 * 12 12 * 9 9,5 * 6 6,5

20 * 8,0 10 12 15 * 5,0 12 8,0 10 *

72 54 * 36 | 108 | 36 72 * 18 72 54 36

144 | 90 54 * 144 | 72 | 144 | 72 * 108 | 90 | 108
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*

cogepxutca N MOneKysn, a MondapHad MacCa BellecTtBa M. Onpe,u,envlTe BEINNYUNHY, 0603HaquHyro

CxaTue nepBomn NpyXuHbl X1, CM 2,0 * 40 | 50 | 2,0 * 40 | 50 | 2,0 * 4,0 | 50
CxaTtume BTOpOM NPYXUHbI X2, CM 40 | 50 * 30| 40 | 50 * 30| 40 | 50 * 2,0
KecrkocTe ”e‘;;:’”” PyXuHel K1, | 500 | 400 | 300 | * | 400 | 300 | 500 | * | 400 | 300 | 500 | *

’KecrkocTb BTC;%” MPYKMHB! Kz, « | 500 | 400 | 300 | * | 400 | 300|500 * | 400 300 | 500

3apaya 8. Metannunueckun 6pycok NpsiMOYronbHOW popMbl U pasmepammn axbxc
avHamomeTpy. NokaszaHue guHamomeTpa F. [noTtHocTb meTtanna p. Onpegenute BENNYNHY, 0G03HAYEHHYHO

noaBeLleH K

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
OnwvHa 6pycka a, cm 10 | 12 14 | 18 20 16 10 | 14 12 * 18
LWvpwuHa 6pycka b, cm | 6,0 | 4,0 | 3,0 * 5,0 8,0 10 | 4,0 * 6,0 | 50| 6,0
TonwmHa 6pycka ¢, cm| 2,0 * 15(20| 30| 40 |050( * 30| 20| 25| 4,0
AMHa”“;’g;?;;";'F |53 ]38 * |251|236|552 | * |42 |173|126(236| *
””°T“°°;'/’C"A’;em””a Pl o« 127788973 * |113|72|70]| * |193] 27

3apgaya 9. [laccaxupckui NPT NpUXOaUT B ABWKEHME W3 COCTOSIHUA MOKOSA W,
paBHOYCKOpPEHHO BBEPX (BHM3), 3a BpeMmsi t npoxoauT nyTb S. I'Ipm TakoM ABWXEHUM NndTa BEC naccaxupa
mMacco m paBeH P. Onpegenute BenuunHy, 0603HaYeHHy0 *
paBHbIM 10 mIc’.

OBUrascb

. YckopeHvne cBOGOAHOrO NageHust NpPUHATb

Homep 1 2 3 4 5 6 7 8 9 10 11 12
BapuaHTa
Hanpasnetue BHM3 | BBEpX | BHM3 | BBEpX | BHM3 | BBEpX | BHM3 | BBEPX | BHW3 | BBEPX | BHM3 | BBEPX
yckopeHus nudpta P P P P i P
Bpems asuxeHus 8.0 5,0 6,0 * 6,0 8,0 5,0 * 5,0 6,0 8,0 *
nmdtat, ¢
MyTe nudpta S, M * 9,0 6,5 20 * 16 10 18 * 6,0 15 12
Macca 70 * 60 80 60 * 70 60 80 * 80 70
naccaxvpa m, k2
Bec ngccl:_zlamwpa 650 660 * 810 560 770 * 610 740 870 * 710

3apava 10. MNog gencTBueM ABYX B3aMMHO NepneHanKynsapHbIX cun F; n F, Teno macco m OBMXeTcs ¢
yckopeHveM a. Onpegenute BENUYNHY, 0603HAYEHHYHO *.

Homep BapumaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cwna F1, H 40 15 * 20 8,0 30 * 12 27 32 * 30
Cuna Fz, H 30 * 20 15 6,0 * 60 16 36 * 36 40

Macca Tena m, k2 * 2,5 25 50 * 25 20 2,0 * 8,0 50 10

YckopeHnue Tena a, mic? 8,0 10 1,0 * 2,5 2,0 5,0 * 9,0 50 | 0,90 *

Tema 2. MonekynsapHaa d13nka u TepMmoanHaMmuKka

1. OnbiTHOe 0GOCHOBaHME OCHOBHbLIX TMOMOXEHWA MONEKYNSAPHO-KMHETUYecKon Teopun. Macca u
pa3mepbl Monekyn. MocTtosiHHas ABoragpo.

N

TemnepaTypa 1 ee U3MepeHue.

©COoNoOU AW

10 Makpockonudeckast paboTta 1 TennoobmeH.
11. MNepBoe Hayano TepMoanHamMuki. TennoemMKoCTb BELLECTBA.
12. MNMpumeHeHNe NepBOro 3akoHa TEPMOAMHAMMKMN K Pa3NMYHbIM NPOoLeccam.

3apgava 1. lpn mnccnepoBaHum npobbl BellecTBa Maccom m Obio YCTaHOBMNEHO, 4YTO B npobe

PaccuutanTte konm4ecTBO BELLECTBA, Coaepxalleecs B npobe.

YpaBHEHME COCTOSIHUSA naeansHoro rasa (ypaBHeHve Mengeneesa-KnanenpoHa).
M30TepMmyecknin, N30XOpHbIN 1 n306apHbIV NPOLIECCHI.
CkopocTb mornekyn rasa. Pacnpegenenne Makceenna.
Coypnapenusa monekyn. CpeaHsis grnvHa ceobogHoro npobera.
ABneHus nepeHoca.
OcHoOBHbIE NOMOXEHUSA TepMoanHaAMUKN.

BHYTpEeHHsI1 3Heprus kak yHKLUMSA COCTOSTHUS.

MpoeanbHbin ra3. OcHoBHoe ypaBHeHUe MOﬂeKyﬂﬂpHO-KMHeTquCKOVI Teopun wunaeanbHOro rasa.

*

Homep BapuaHTa

1

2

3 4

5

6

7

8

9 1

0

11

12

Macca Bewecteam, e

88 355

* 318

7,2

*

160

15

* 5

6

220

*
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Yucno monekyn N,10% 12 * 1030 24 * 1060 | 30 * 1030 12 * 24
MonsipHas "’jcca sewectrsaM, | . | 49 | 5 * | 18 | 160 | * | 30 [ 142 | * | 44 | 28
'MOJ1b

3apava 2. a3, cospatowmii B GannoHe OaBrieHve p, OEWCTBYET Ha BEHTMIb AvameTpoM d curomn

naenenus F. Onpegenvte BeNUYMHy, 0603HaYEHHYHO *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
[asneHue rasa p, kla 200 | 300 * 300 | 400 * 400 | 500 * 500 | 200 *
Cwuna rasoBoro gasnenumsa F, H | 2,5 * 50 | 235 * 40| 20 * 3,8 10 * 31,4
OunameTp BeHTUNA d, MM * 50 | 8,0 * 8,0 [ 50 * 10 | 4,0 * 4,0 10

3apava 3. [Npu cpegHen KNHETUYECKOW SHEPrMM NOCTYNaTENbHOIO ABMKEHWUS MOMNEKYN MaeanbHOro rasa

E Temnepatypa rasa coctaenset t. Onpegenvre B

eNnYnHy 0603HaYEHHYIO ™.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
CpenHss KMHeTU4eckasi aHeprus
nocTynaTenbHOro ABMXKXEHUS
= | 60 * 8,0 * 5,0 * 9,0 * 12 * 10 *
Mornekyn naeansHoro rasa F | 10
21 H)K
Temnepatypat, °C * 27 * 127 * 227 * 327 * 377 * 277

3apgava 4. B 6annoHe BMecTMMOCTbIO V HaxoguTcs ra3 maccor m. Npu abcontotHon Temnepatype T ras

npoun3soanT AaBlieHNEe Ha CTEHKU 6annoHa P. Onpep,enMTe BEJIMYUNHY, 0603HaquHyro

*. Twn rasa ykasaH B

Tabnuue.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
las NHsz | He H> Cly Ne Rn Kr Ar N2 | CO2 | Oz | CHs
BmecTtumocTe 6annoHa V, 11 40 * 20 30 2,0 * 50 [ 4,0 30 * 40 20
Maccarazam, e * 15 4,0 | 340 * 10 8,5 | 0,50 * 140 | 80 80
AbcontotHasa Temnepatypa T, K | 300 | 400 | 500 * 400 | 500 | 300 * 500 | 300 | 400 *
HaeneHve rasa p, klla 200 | 30 * 400 | 60 50 * 10 | 400 | 200 * 300

3apgava 5. bannoH o6bemMom V, 3anonHEHHbIN ra3om Npu SaBMEHUN P, COEAMHSAOT C HE3anoOMHEHHbIM
6annoHom obbemom V'. INpn 3TOM AaBneHue ra3a ymeHbluaeTcs Ha Ap. Onpegenute BenuynHy, 0603HaYEHHYHO
*. Cuutatb, 4YTO TEMMNEPATYPA ra3a HEM3MEHHA U YTEYEK raza He MPOUCXOANT.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
O6bem barnoHacrasomV,7 | * | 100 | 50 | 80 | * |80 | 100 | 50 | * | 50 | 80 | 100
”epBo“a“a”;”?\jIE,‘:B”e”“e rasalopi1o| * |0,30/0,10|0,20| * |0,20|0,20/030| * |0,20/0,30
Obuem HesananHeHHoro 40 | 60| * |40 |80 |40| * |80 | 60| 8 | * | 60
6annoHa V', 1
YMeHblueHve gasnenust Ap, ka | 30 | 100 | 150 * 100 | 150 | 30 * 150 [ 30 | 100 *

3apaya 6. Aspoctat 06bEMOM V HaMomNHeH renvem, obnagatwLwmm BHYTPeHHe aHeprien U. [laBneHue
rasa p. Onpegenure BeNUYMHy, 0603HaAYEHHYIO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
O6bem aspoctarta V, M * 200 | 300 * 300 | 400 * 400 | 500 * 500 | 200
BHyTpeHHsIs1 aHeprua renus U, 9 " 39 | 78 N 90 | 63 . 105 | 45 . 48
MLk
[asneHwue rasa p, klla 120 {130 | * 130 | 140 | * 140 | 150 | * 150 | 120 | *

3apgava 7. [pn HarpeBaHuM (OXNaXgeHUM) upeanbHbll ra3 B GannoHe C MOABWKHBIM - MOPLUHEM
pacwmpseTcs (CKMMaeTcs) U, nepemMellas nopLleHb, coBepLluaeT paboTy Ar,;. BHyTpeHHSAs aHeprvd rasa npu
aToM mameHsietca ot U; go U,. KonmyecTBo TenmnoTbl, NepefaHHoe rasy B [aHHOM npouecce, paBHO Q.
Onpepgenvre BeNn4YMHy, 0603HAYEHHYHO *.

Homep BapuaHTa 2 3 4 5 6 7 8 9 10 11 12
Paborta, coBepLUeHHast ra3oMm, Aras, KK * 301|501 6,0 * 35|50 ]| 65 * 40 | 45 | 55
HadanbHas BHYTpeHHsIst aHeprus rasa Us, 35 . 50| 65| 40 * 45 | 60 | 45 * 55 | 20
Dk , , , , ) , ) ) )
KoHeuHast BHyTpeHHsI aHeprust rasa Uy, " . .
P 3,0 [ 50 45 | 35| 6,0 34 125|170 4,0
KonnyecTtso TennoThbl, nepegaHHoe rasy, 20l 40l 60 . 25| 60| 75 " 15 80| 20 .
Q’ ’CH)K El 1 1 il 1 1 ) 1 1
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3apaua 8. Npu oxnaxaeHun MeTannnyeckon getanyM Macco m oT TeMnepaTtypbl t; 40 TeMnepaTtypsl t,
BblOEnNsieTca KonuyecTBo Tennotbl Q. YaenbHas TemnoemkocTb MeTanna C. Onpegenute  BENUUMHY,
0603HaYEHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Macca getanm m, ke * 351201501 15 * 40 ( 35| 2,0 |0,50 * 2,0

HavanbHasa Temnepatypa getamm t1,°C | 400 * 420 | 230 | 510 | 600 * 210 | 550 | 450 | 500 *

KoHeuHas Temnepatypa aetanm tp, °C 210 | 150 * 120 | 90 | 450 | 50 * 150 | 50 | 60 | 20

Konunuecteo Tennorsl, BblaenueLLeecsd npu

145 | 68 | 600 * 145 | 110 | 125 | 105 * 92 85 | 400
oxnaxaeHun getanun, Q, kx

YpenbHas TennoemMkocTb metanna C,

380 130|880 (230 * |460| 130 230|460 (| * | 380 | 880

JDklke°C

3apayva 9. lNpu TemnepaType Harpesatens t, U TemnepaType xonoaunbHuKa ty KoahULMEHT MONE3HOro
OEViCTBMS ngeanbHOro TeMoro gsuratens paseH n. Onpegenvre BennyrHy, 0603HavyeHHy *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Temnepatypa HarpeBaTens ty,
°C

800 | 650 * 700 | 850 * 600 | 950 * 900 | 650 *

TeMHepaTypa xonogunbHuKa

Y 100 * 70 50 * 40 | 150 * 60 50 * 30
X3

KMA noeansHoro Tennoro .

0,63 | 0,58 * 0,69 | 0,71 * 0,70 | 051 * 0,67 | 0,65

asuratena n

3apgaua 10. B pesynbtate XMMU4YECKOM peakuMm CMHTe3a Nosy4yeHo BELecTBO MOMspHOM maccon M.
Macca ofHon Monekynbl 4aHHOro BewecTBa my. Onpegenvrte BeNUYMHY, 0603HaYEHHYI0 *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

MonsipHast macca M, ke/mornb | 0,017 * 0,046 * 0,044 * 0,085 * 0,080 * 0,106 *

Macca ogHol hélgﬂeKynbl mo, 10° .

> 2,66 * 2,99 * 14,1 * 16,3 * 10,3 * 27,0

RRoo~NoO

0.
1.

Tema 3. dnekTpuyecTBO

OnekTpuyeckuii 3apsg. Baaumopencteue 3sapsikeHHblx Ten. 3akoH KynoHa. 3akoH coxpaHeHus
3apsga.

OnekTpnyeckoe none. HanpspkeHHOCTb AMEKTPUYECKOro Mnons. ONeKTpuyYeckoe Mnofie TOYeYHOro
3apsiga. MpuHumn cynepno3uumm nonen.

Pabota cun nons npu nepemelweHun 3apsga. Lnpkynaumsi BekTopa  HanpsiKeHHOCTU
3NEKTPOCTaTMYECKOro nons.

MoTeHuman wn pasHoCcTb noTeHumanoB. [loTeHuman nona ToveyHoro 3apsga. CBA3b Mexay
HaMNPs>KEHHOCTBIO  3NEKTPMYECKOro Mona M PasHOCTb  MOTEHUMArnoB. JKBUMOTEHUMArbHbIE
NMOBEPXHOCTMU.

Teopema OcTporpagckoro-laycca.

MpOBOAHUKM U ONINEKTPUKM B ANEKTPUYECKOM MOSE.

OnNeKTPOEMKOCTb. QHEPIrUs 3MEKTPUHECKOTO NONS.

OnekTpuyecknii Tok. Crnna Toka. dnekTpoasmxkyLlasa cuna.

3akoH Oma. ConpoTtueneHue. MNocnegoBaTensHOE M NapannenbHoe coeauHEHNE NMPOBOAHUKOB.
3akoH Oma ans nonHon uenun. Pabota 1 mowHocTb Toka. MNMpasuna Kupxroga.

OnekTpoHHasi MpPOBOAMMOCTb MeTasnsfoB. 3aBUCUMOCTb COMPOTMBIIEHMS OT  TemnepaTypsbl.
CBepxnpoBoguMOCTb.

12. DneKTpuyecKnii TOK B 3NEKTPONMTax. 3akoHbl rekTponunsa.

3apaya 1. [IBym ogvHaKoBbIM LLApUKam coobLLmMv 3apsabl g U ¢, CooTBeTCTBEeHHO. LLiapvkn nogsenu gpyr
K ApYyry 0O COMPUKOCHOBEHWS U 3aTEM pa3BeNU Ha paccTosiHue |. Mpu 3ToM cuna mx KyrIoHOBCKOrO B3aMMOAeCcTBIS
coctaeuna F. Onpegenute BenuumHy, 0603Ha4YeHHYI0 *. PaccTosHMe Mexay LuapukaMn CyLLeCTBEHHO Gorblue ux

pa3MepoB.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

3apsag nepsoro wapuka g1, HKn 6 5 * -4 -2 12 * 6 -4 25 * 10
3apsag BTOpOro wapvka gz, HKn -2 * -2 16 8 * 6 -8 12 * 7 -4
PaccTosHve mexay wapvikamu |, cm * 10 4 3 * 5 5 4 * 10 | 20 *

Cwuna B3anmopenctsus F, mxkH 09 | 3,6 90 * 360 | 90 | 144 * 225|1 90 | 0,9 | 3,6

3apaua 2. Tpu pesuctopa conpoTtmereHneMm R, R,, R; coeauHeHbl NocnegoBaTernibHO Tak, YTo obliee
COMPOTUBMNEHNE AAHHOrO yvacTka Lenu coctaenseT R, a HanpsbkeHMe Ha KaXOoM M3 pe3nCTOpPOB M TOK Yepes
HUX paeHbl U1, Us, Us n 4, |, |3 cooTBeTCTBEHHO. Onpeaennre Benn4mHbl, 0003Ha4YeHHbIE *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

ConpoTuBreHe NepBOTo peancTopa

2 4 6 * 3 5 7 * 11 | 12 | 15 *

R1, kKOm
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ConpoTUBIIEHIE BTOPOTO peauctopa |

Rz, kKOm

ConpoTuBIEHYE TPETLETO pe3ncTopa

6 * 10 | 12 7 * 11 | 12 | 15 * 25 | 30

Rs, kKOm
O6LLiee conpoTUBIEHNE YHacTKa Lienm 10 | 18 . 30 | 15 | 21 . 32 | 38 | 47 . 75
R, KOm
Hanps»keHne Ha nepeom . . N N

* * * * * *
pesuctope Uy, B 12 60

Hanps»pkeHne Ha BTopom * .

pesuctope Uy, B

HanpsixeHne Ha TpeTbeM

pesucrope Us, B

Cuna yepes nepeblii peancTtop Iy,

* * * 3 * * * * * 3 * *
MA

Cuvna yepe3s BTOpOW pe3uncTop ly, . 1 . * * * * 1 * * * *
MA

Cuna yepes TpeTuii pe3ncTtop ls, . . . * % 5 * * * % * 5

MA

3apava 3. B BepwwmHax A u B npsamoyronbHoro TpeyronbHuka ABC (yron C — npsiMon) HaxogsaTtcs
3apsgbl ga U (. Katetel AC 1 BC paBHbl COOTBETCTBEHHO @ M 8. HanpshKeHHOCTb 3MEeKTPUYECKOro Mons B
BepnHe C pasHa E. Onpegenute Benu4unHy, 0603Ha4YeHHYHo *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
3apsan qa, HKn * 30 40 50 70 * 20 30 40 50 * 10
3apsg qe, HKn 30 * 50 60 80 20 * 40 50 60 80 *

KateT a, cm 2 3 * 5 6 7 8 * 3 4 6
KaTeT 8, cm 3 4 6 * 8 9 10 4 * 6 8 9
HanpsikenHocTb nonsa E, kHIKn | 540 | 375 | 260 | 210 * 29 39 | 710 | 440 * 150 | 26

3apava 4. [NonoxuTenbHO 3apsPkeHHas Yactuua C 3apsgoM g M Maccod M BreTaeT B OAHOPOAHOe
3reKTpUYEcKoe Nore C HanpshKeHHOCTbIO E Tak, YTO BEKTOp HayanbHOW CKOPOCTV COBMafaeT Mo HarpasreHuto ¢
BEKTOPOM HanpsPKeHHOCTW 3MeKTpuyeckoro nomns. 3a BpeMs t CKOpOCTb YacTulpl YBEMUYMBAETCA OT HavarbHOM
CKOPOCTU Up A0 ckopocTy u. OnpegenvTe BennM4mHy, 0603HaYeHHY0 *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Bapspyuactuubiq, 10°Kn | 16 | 32 | 16 | 48 | 16 | * | 16 | 48 | 16 | 32 | 48 | *

MaccaqaCTmublm,10'27Ke 501 | 6,64 | 3,34 | 9,99 * 116 | 9,99 | 116 | 1,67 | 6,64 * 3,34

HanpsbxkeHHoCTb
anekTpuyeckoro nons E, 50 80 70 * 40 30 80 70 60 * 30 50

kHIKn

Bpemsi aBuxeHust Yactuupi t,

2,0 | 0,50 * 15 (052 |725| 22 | 13 * 18 | 21 | 1,7
MKC

HauvanbHas ckopocTb
YacTtuubl Uy, kM/c

800 * 600 | 700 | 500 | 200 | 300 * 400 | 150 | 900 | 230

KoHe4yHasi CKOpOCTb YacTuLbl *

3500 | 1900 | 5000 | 2500 | 3200 | * | 4100 | 2100 | 3600 | 3500 | 4300

U, kmlc

3apava 5. MNpy cune Toka | yepes nonepeyHoe ceveHre MeTannMYeckoro NPOBOAHMKA 3a Bpemst t npoxoauT
N anekTpoHoB. OnpeaenuTe BENNYMHY, 0603HAYEHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cuvna Toka |, A 050/ 20| * |10|050| * [15 |10 * | 20|15 ]| *

Bpewmsi t, Mc 20| * | 80]40| * | 20|60| * | 40|80 * |60

Yucno anektpoHoB N, 10| * | 25 (80| * |50 40| * [ 80|25 | * |40 50

1)

3)
4)
5)

6)
7
8)

Tema 4. MarHeTusm

MarHuTHoe none n ero xapakTepucTUKN.

3akoH buo—-CaBapa-Jlannaca v ero npuMeHeHne kK pacyeTy MarHMTHOro Mossi.

3akoH Amnepa. BaanmogencTteme napannernbHbIX TOKOB.

MarHutHasa noctosiHHas. EQUHMLIBI MarHUTHOM MHAOYKLUMW U HANPSPKEHHOCTM MarHUTHOTO NONS.
Linpkynsaumst marHMTHOro nons (3akoH MOSIHOrO Toka) B Bakyyme. Teopema [aycca pns
MarHWTHOrO Mons.

PaboTta nepemeLlleHnsi NpoBOAHMKA C TOKOM B MOCTOSSHHOM MarHMTHOM More.

[encrteme marHMTHOroO NONs Ha ABWXKYLMICS 3apsg,.

OBmKeHne 3apsKeHHbIX YacTul, B MarHUTHOM rore.
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9) TllpuMeHeHne MarHUTHOrO MOoJisi.

10) ABneHune aneKkTpomMarHMTHOM MHAYKUMKM (onbiTbl Papages).

11) 3akoH ®apages.

12) BpallieHne paMku B MarHUTHOM More.

13) BuxpeBble Toku (Tokn Pyko).

14) NHOYKTMBHOCTb KOHTYpa. CamMouHOyKuus.

15) Toku Npu pasmblKaHUN N 3aMbIKaHUW Lienw.

16) BsanmHasa nHayKumsi.

17) TpaHccopmaTopsbl.

3apgaya 1. Onpefenutb MarHUTHYKO MHAOYKUMIO MOMS B TOYKe, OTCTOSALLEN Ha PacCTOstHUM 2 CM OT
NpsIMOro NPOBOAHMKA, MO KOTOPOMY TedeT Tok B 0,5 A.

3apgaya 2. B ogHOPOAHOM MarHUTHOM nonie neprneHaMKynsapHO K CUMNOBbIM JIMHUSM MOMELLEH
NPSIMONMHENHbIN NpoBOAHWK AnuHoM 40 cm, NO KOTOpoMy TeyeT Tok B 1 A. MarHuTHas mHAyKumMs nons
0,6 Tn. OnpegenuTb cuny, C KOTOPOW MarHUTHOE None AencTeyeT Ha TOK.

3apgaua 3. Nnocknii KOHTYp, NnoLaab KOTOporo 25 cM?, HaxoauTcs B OAHOPOJHOM MarHMTHOM norsie ¢
nHaykunen 0,04 Tin. Onpedenutb MarHUTHBbIA MOTOK, MPOHU3bIBAKOLWNA KOHTYP, €CnM MIIOCKOCTb €ro
cocrtaenset yron 30° ¢ IMHMAMM Nons.

3apgauva 4. Yactmua maccon m, nmerollasl 3apsg g, BretaeT B MarHUTHOE none ¢ uHAaykumen B Tak,
YTO BEKTOpP CKOPOCTU U YacTulbl NEPNEHAMKYNSPEH NUHUSAM MarHUTHOM wuHAyKuun. B marHutHOM none
TpaekTop1en YacTuubl ABNSETCS OKPYXHOCTb gnameTpom d. Onpegenvte BenuymHy, 0603Ha4YeHHY0 *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Macca yactuubl m, a. e. m. 40| 7,0 (10,0 * 12,0 14,0({16,0| 2,0 * 12,0(11,0| 6,0
3apsig yacTuupl q, 10 Kn 16 |16 32|16 | * | 32|32|16|16| * |32]16

MHaykuusa marHuTHoro nons B, .
mTn

CkopocTb YacTuubl U, Mml/c 0,70 * |044|081(040|0,37| * |0,99|0,34(0,40|0,42| *
OnameTp okpyxHocTu d, cm 58,2160, * |505|16,6|10,8|233| * |30,0|33,3|16,0|35,6
3apayva 5. MarHuTHbIn NOTOK @ =40 MB6 npoHu3bIBaeT 3aMKHYTbIM KOHTYp. Onpegenntb cpegHee

3HavyeHve JOC mHAyKUMW, KOTOpas BO3HUKAET B KOHTYpE, €CNY MarHUTHbIA MOTOK M3MEHUTCS A0 Hyns 3a
Bpema At =0,002 c.

400 | 150 | 100 | 300 | * | 250 | 120 | 400 | 150 | * | 200

Tema 5. Kone6aHus u BOSHbI

FapMoHun4eckne konedaHns N Ux xapakTepUCTUKM.
MexaHu4yeckue rapmoHuyeckme konebaHus.
MapmoHuyeckuin ocumnnaTop. MNMpyXnHHbLIN, PU3NYECKUn N MaTeEMaTUYECKUIN MaAATHUKN.
CBoboaHble rapMoHnyeckne konebaHusi B konebatensHOM KOHType.
CnoxeHune rapMoHuyeckmx konebaHum ogHOro HanpaeneHUs U OAMHAKOBOMW YacToThl. bueHus.
CnoxeHue B3aMHO NepneHanKynspHbIX kKonebaHun.
BonHoBble npouecchl. MNpoAonbHbie 1 NonepeYHbIe BOHbI.
YpaBHeHue beryLien BonHbl. PazoBas ckopocTb. BonHoBoOe ypaBHeHNe.
. MpuHumn cynepnosununn. ['pynnoBas CKOPOCTb.

10. NHTepdepeHUna BOSH.

11. Ctosiune BOMHbI.

12. 3BYyKOBbI€ BOSHbI.

13. Odpdpext Jonnepa B akycTUKe.

3apgava 1. YacTtuua coBepluaeT rapMoHU4eckme konebanus ¢ aMmnnmMTyaon X,, nepnogom T, 4acTOTON

v, KpyroBonm 4acton w. Onpegenute Benu4yuMHy, 0bBO3Ha4eHHy *. Hanmuwurte @yHKUMIO 3aBUCMMOCTM
KoopAMHaThl YacTuLbl OT BPEMEHW.

CoNoOA~AWNE

Homep 1 2 3 4 5 6 7 8 9 10 11 12
BapuaHTa
Aunmtyaa | o4 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | 10 | 11 | 1.2
Xu, CM
I'Iepmco.u. T, . 0.1 * * 0,5 * * 0,8 * * 0,2 *
qaCTr'i‘Ta Y| 50 * * 100 * * 200 * * 400 * *
Kpyrosas
“acrora w, * * 628 * * 62,8 * * 314 * * 157
e

3agava 2. B Tabnuue BaprMaHTOB NprBefeHa 3aBUCUMOCTbL CKOPOCTM rapMOHMYECKN KonebnioLerocs
Tena oT BpeMeHu. Onpefenute nepuon, 4acTtoTy, KPYroByo 4acToTy KonebGaHum n amnnmtygy CKOpoCTW.
(YncneHHble 3Ha4YeHMs BENWYMH B 3@BUCMMOCTU CKOPOCTU KornebnioLerocs Tena ot BpemMeHu gaHsl B CH).
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Howmep 3 Homep
BapuaHTa aBUCUMOCTb CKOPOCTU OT BPEeMEeHU BapuaHTa 3aBucumocTb CKOPOCTU OT BpEMEeHU
1 v(-0.115sin €007t + 7/3 7 0 =0.75sin €t + /4
2 v (5 0.25c05€007 +7/6 _ 8 v 0.8c0s€00 + 7/8
3 v€=0.33sin Ot + /4 _ 9 v =9.9sin €t + 7/6_
4 v 4.4c05€0t +7/5_ 10 v(=0.1cos€0nt + /3
5 v 3-0.55sin €007t + 7/8 _ 11 v=15sin €0t + /4
6 v 6.3c0s€007 +7/6_ 12 v(=0.24c0s€0zt + 7/5_

3apgava 3. HebonbLon rpy3nk macco m noABeLUEH Ha JTIEerkov HepacTsHKUMOW HUTKU anuHown |. Mpu
Maniom OTKIMOHEHWU Tpy3uKa OT paBHOBECUS OH COBepluaeT KonebaHusi B BepTUKaNbHOW MNITOCKOCTH, U 3a
Bpems t npoucxoant N konebaHun. Onpegennte BenuYmHy, 0603HaAYEHHYHO *.

Howmep 1 2 3 4 5 6 7 8 9 10 | 11 | 12
BapuaHTa
Macca
rpyauka m, 2 10 15 20 25 30 35 10 15 20 25 30 35
ﬂnMIH?:;MTM 80 140 * 100 | 120 * 120 | 100 * 140 | 80 *
Bpemsa
konebaHui t, 120 * 100 80 * 120 60 * 80 100 * 60
c
Yucno
koneGanuii N * 30 50 * 40 50 * 50 30 * 60 30

3apgavya 4. [lpu wnccnegoBaHWM HEU3BECTHOM MNaHeTbl acTPOHaBTbl YCTAHOBWMW, YTO NEpUoS
konebaHuii MaTeMaTU4eCKOro MasdTHMKA C OJIMHOW HUTKU |; cocTaBnsdeT Ha 3Tow nnaHeTe Ti, a nepuoa
konebaHuih MaTteMaTM4Yeckoro MasiTHMKa ¢ AnuHowm Hutu |, coctaBnset T,. Onpegenute BenNUYUMHY,

0603HavYeHHy1o *.

Howmep 1 2 3 4 5 6 7 8 9 10 11 12

BapuaHTa

OnuHa
HUTK
nepBoro
MasTHUKa
|1, cM

140 160 100 * 160 80 140 * 80 140

Mepnog
konebaHuin
nepeoro
MasTHUKA
T1, C

15 2,0 2,5 1,0 15 2,5 * 1,0

OnnnHa
HUTK
BTOPOro
MasiTHMKa
I, cm

100 120 160 * 120 160 100 * 160 100 120 *

Mepuropn
konebaHumn
BTOPOrO
MasiTHUKa
To, €

* 3,0 2,5 15 * 3,0 2,0 15 * 2,0 1,0 2,0

3apava 5. lepvop 3atyxawowux konebaHwn T =1c, norapudMUYECKUn OeKPeMEHT 3aTyxaHus
®=0,3, HayanbHas asa paBHa Hyn. CmelleHne Touykn npu t=2T cocTtaBnser 5cwm. 3anuwute

ypaBHEHUE ABWXKEHMWS 3TOro KonebaHusl.
3apayva 6. lMpu konebaHusx vacTuy, cpefbl C 4YacToTon v U nepuodoM T BO3OYKAATCA BOSHbI,
pacnpoCTpaHsLMNECS CO CKOPOCTbIO U. [1nvHa BonHbl A. OnpegenuTte BENNYUHbI, 0003HAYEHHbIE *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
YacToTa konebaHuii yactul, " 400 " " . 200 . . . 100 . .
cpeabl v, Iy
Mepuop konebanuii YacTuL 0,05 . 08 % 0.2 * 0,5 * 0.4 * 0.1 *
cpeabl T, ¢
CkopocTb pacnpoCTpaHenHus * | 800 | 500|400 | * | 50 |200]|100| * | 800|500 | 300
BOJH U, M/C
[nvHa BonHbl A, M 0,3 * * 2,5 4 * * 8 0,5 * * 1,5
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3apava 7. Poibonos 3ametun, 4to 3a 10 ¢ nonnaBok coBepwwmn Ha BonHax 20 konebaHun, a
paccTosiHne mexay coceaHummn rpebHsamm BonH 1,2 M. KakoBa CKOPOCTb pacnpoCTpaHeHUst BOMH?

3apaua 8. Ha o3epe B 6e3BeTpeHHY0 noroay ¢ noaku 6pocunu Taxensi akopb. OT mecTta 6pocaHus
SKOpsi MoK BOMHbI. YenoBek, ctodwmin Ha 6epery, 3ameTurn, 4To BonHa gowna ao Hero 4epes 50 c,
paccTosiHne mexay coceaHumm rpebHamm BonH 0,5 m, a 3a 5 ¢ 6eino 20 Becnneckos o Geper. Kak ganeko ot
Oepera Haxogunacb nogka?

3apayva 9. [innHa 3BYKOBOW BOSHbI B BO3AyXe AN CAMOro HU3KOrO MY)XXCKOro rofioca gocturaet 4,3 v,
a AN camoro BbICOKOIO XEHCKOro rofnioca 25 cm. Hantu yactoTel KonebaHuni 3TMx ronocos.

3apgaua 10. PacctosiHMe po nperpagbl, OTpaxatrwen 3Byk, 68 M. Yepe3 kakoe BpemMs 4enoBek
YCIbILMWT 9X07?

3apava 11. 3agaHo ypaBHeHue Nnockoil BonHbl &€t = Acos@t—kx , rae A=05cu, ©=628¢",
k=2m"'. Onpepmenutb: 1) uactoTy konebaHwil v U ANWHY BOMHLI A; 2) a3oByl CKOPOCTb U; 3)

MaKCUMarbHbIe 3Ha4YEHNs CKOPOCTU &, U yCKopeHus &, koneBaHui YacTuy, cpeabi.

3apava 12. MokasaTb, 4To BoipaxeHne &€t = Acos@t—kx_ ynoBneTBOpPsieT BOMHOBOMY ypaBHEHUIO
de_10%
o $ ot

3apava 13. lNnockas 3BykoBas BonHa BO30yxaaeTcs UCTOYHMKOM konebaHunm vactotbl v =200 1%y .
AmvnnuTtyga A konebaHum nctoyHnka paeHa 4 Mm. HanucaTe ypaBHeHWe konebaHuin NCTOYHUKA g(),t:, ecnm
B HayamnbHbI MOMEHT CMELLEeHUe TOYeK UCTOYHMKA MakcumanbHO. Hantn cmelleHune §(<,t: TOYeK cpefpl,
Haxoasawmxca Ha pacctosgHun X=100cu OT MCTOYHMKA, B MOMEHT t=01c. CkopoCTb U 3BYKOBOW BOJSHbI

nNpuHATL paBHomn 300 m/c. 3aTyxaHnem npeHebpeyb.
3apayva 14. 3BykoBble konebaHus, umetowme dactoty v=05xkIy wn amnmtygy A4=0,25mm,

pacnpocTpaHstoTcs B ynpyron cpege. OnvHa BonHbl A =70cm . Hantu: 1) ckopocTb U pacnpocTpaHeHus

npuv ycnosum, 4to @ =k9.

BOJH; 2) MaKCUMarbHYH0 CKOPOCTb &, 4acTuL, Cpeabi.

Tema 6. leomeTpunyeckasa onTuka

OcHOBHbIe 3aKOHbI ONTUKK. [ONHOE OTpaXeHwme.

3epkana.

ToHkune nuH3bl. U306paxeHune npegmeToB C MOMOLLIO NINHS.

Abeppaunmn (MOrpeLHOCT) ONTUYECKMNX CUCTEM.

['nas kak onTuyeckas cucrema.

Hwncnepcusa ceeTa.

OcHoBHble HOTOMETPUYECKNE BENUYUHBI U NX €AUHULIBI.
3ap.a'~|a 1. B conHe4yHbI OeHb AepeBo BbICOTON H oTbGpacbiBaeT Ha ropu3oHTanbHOW NMOBEPXHOCTU
3emnu TeHb anuHom L. Ecnn B HEKOTOpPOM TOYke 3TOM TEHW BOTKHYTb BEPTMKanbHO LIECT BbicoTOM h, TO,
MEHSIS1 pacCTOsIHME X OT OCHOBaHWS AepeBa 40 OCHOBAHMS LWecTa, MOXHO A0OUTHCS TOro, YTOObl TOYKU TEHU
OT BEepXyWK/ [OepeBa W OT BepxylKW Lwecta cosnanu. Onpegenute npu 3TOM YCMNOBUU BEITUYMHY,
0003Ha4YeHHyo *

Nogakrwbr

Howmep 1 2 3 4 5 6 7 8 9 10 11 12
BapuaHTa

Bricota SpeBa Hol s 9 14 11 * 13 10 16 * 17 9 10

Onvbatenn L, v | 10 * 98 | 88 | 135 | * 83 | 144 | 7.6 * 72 | 86

BbicoTa wecTa h,
M
PaccTtosiHne ot
OCHOBaHu4A

aepesa 1o 8,3 6,3 9,1 * 11,4 8,3 7,0 * 6,4 13,8 5,8 *
OCHOBaHMA LecTa
X, M

3apava 2. Bogonasy, Haxogsllemycs nNoa BOAOW, COMHEYHbIE Ny4n KaxyTcs nagatowumMm nog yriom
¥ K MOBEPXHOCTWN BOAbl, B TOT MOMEHT, Korga YyrroBsas BbiCOTa COfMHUA Hag ropu3OHTOM COCTaBfAET ¢.
Cpenante yepTex, MokasaB Ha HEM X0 CBETOBOrO Jlyva; YKaXUTe Ha 4epTexe yron nageHus v yron
npenomIieHns CBETOBOIO Jflyva Ha rpaHuue «Bo3ayx-sogax». Onpegenvre BennymHy, 0603Ha4Y€HHYK *

2,0 15 * 1,3 2,3 1,8 * 1,0 1,3 2,3 * 2,0

Homep 1 2 3 4 5 6 7 8 9 10 11 12
BapuaHTa

Yron y, © 55 * 60 * 50 * 45 * 40 * 35 *

Yrnosas

BbICOTA * 30 * 45 * 40 * 35 * 25 * 20
CONHLA Hafg,
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FOPU3OHTOM @,

o

3apgaya 3. MocTponTb M306paxkeHns B cobuparoLleit 1 paccevBaloLlen NMH3ax, NpeacTaBiieHHbIX Ha
puCyHKe. YKa3aTb, B Kakux criydasix M3oopaxkeHust 6yayT AeACTBUTENIbHBIMM, @ B KaKUX — MHUMbIMMU.

o =\=T
Flf 2FF\LF

T.T.MT
2FﬁlF2F FJ\F

Tema 7. KBaHTOBast onTuka

Buapbl poToanekTpudeckoro acpdekra. 3akoHbl BHELIHEro poToadhdpekTa.
YpaBHeHve JMHLWTenHa Ans BHeLWwHero otoaddekra.
MpumeHeHune doToadhcekTa.
Macca n umnynec ¢oToHa. [laBneHue ceeTa.
O pekt KomnTtoHa 1 ero anemeHTapHasa Teopus.
EQMHCTBO KOPNYCKYNSPHBIX U BOMIHOBbLIX CBOMCTB 3M1EKTPOMAarHUTHOIO U3nyyeHus.
3a,qa=|a 1. Ha umHKoBYyIO NNacTMHKy nagaetT MOHOXPOMATMYECKUA CBET C ONUHOW BOMHblI A =220HMm .

OnpegennTb MakCMManbHY0 CKOPOCTb DOTO3NEKTPOHOB. Ans uuHka A, =6,4-10" 9 11, macca 3EeKTpPoHa
911-10 %2

3apgava 2. Onpegenntb 3HEPrUI0, Maccy U uMnNynbc POTOHA, €CNN COOTBETCTBYHOLLAA eMy AnvHa
BOJIHbI paBHa 1,6-107%2

3apaya 3. ®PoToH ¢ aHepruen & =1,025M>B paccesancsa Ha nepBoHaYanbHO NOKOUBLUEMCH CBOBOOHOM

anektpoHe. Onpegenute yron paccesHus (OTOHa, ecnu AfMHa BOMHbI paccesiHHOro (PoToHa okasanach
paBHOW KOMMTOHOBCKOW ANVHE BONHbl A, = 2,43nm .

3apauya 4. C Kakon CKOpPOCTbIO AOSIKEH ABWraTbCsl 3MEeKTPOH, 4YTOObl ero umnynbCc Obin paBeH
nmnynbcy OTOHa C ANNHOW BOMHbI 520 HM?

oukrwNE

Tema 8. AtomHas u sgepHas ¢m3mka

Mogenn atoma TomcoHa u Pesepdopaa.

JInHenuaTbI CcNEKTp aToma Bogopoaa.

MoctynaTel Bopa.

Pa3mep, coctaB u 3apsg aToMHoro sapa. MaccoBoe 1 3apsigoBoe vucna.

HedekT macchl 1 aHeprus ces3u sapa.

AnepHble cunbl. Mogenu sagpa.

PagnoakTtMBHOE u3ny4yeHue v ero Buapl.

3akoH pagnoakTMBHOro pacnaga. [paBuna cmelleHus.

AnepHble peakuumn U X OCHOBHbIE TUMbI.

3ap.aqa 1.0npegennte 4nCno HYKIMOHOB A 1 MOPSAKOBLIN HOMep Z sigpa, obpasytoLlerocs npyu aByx

a- 1 AByX B- NpeBpalLeHnax ypaHa U .

©CoNoO~wWNE

3apaya 2. Bbluncnutb gedekT Macchl, SHEPIUIO CBSA3W U yOENbHYI0 SHEPIUIO CBA3W siapa 1860 . Macca
aroma Bogopoaa m(H +1,00783 a.e.m.; Macca HenWTpoHa m, =100867 a.e.m.; macca atoma Kucropoga
m€o 31599492 a.em; Z=8; A=16.

3apgava 3. Onpegennte yaenbHy0 3HEPIMO CBS3W sSapa aTtoMa NnTust 7Li .

3apava 4. 3anuwunTe peakumo a-pacnaga m3otona nosrioHUs 210Po Kakon xmmuyeckuin anemeHT

obpasyeTcsi B pesynbTrarte 3ToM peakuun?

3agava 5. 3annwunTe aaepHyto peakuuto f-6eta pacnaga sagpa MapraHua 2gMn

3apaua 6. OnpeaenuTe NpoAYKT, KOTOPLIN oBpaayeTcs nocre 1 a-pacnapa u 2 f-pacnagos %3 Bi.

3apgava 7. Kakor nsoton obpasyetcsi u3 §Li nocre ogHoro B-pacnaga 1 ogHoro a-pacnaga?
3apava 8. ,El,onMLuMTe AAepHble peakumu:
2Bet+iH 0B +2
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14 14,1

7N +?2>5C+ip

YN+7He — 2+1H

2 Al+He—2P +2

2+ 5He—30Si+ip

3apaua 9. YkaxuTe, CKOMbKO HYKMOHOB, MPOTOHOB, HENTPOHOB cofepXaT creaylolme sapa: 1) SHe ;

10R . 2y 8N4 - A 4ea- £y 104~ . 2y 238

2) 5B;3) 11Na; 4) xFe;5) 47Ag;6) U .

3apaua 10. Anpo pagus %°Ra BbIGpOCKNO a-4acTuuy (Aapo atoma renus ,He ). Haittu maccosoe
ymcno A n 3apsgoBoe 4ncno Z BHOBb obpasosaBulerocs siapa. Mo tabnuue O.U. Menoeneesa onpenenntb,
KakoMy afieMeHTY 3TO s,4pO COOTBETCTBYET.

3apaua 11. 3a oauH rog HayanbHOE KONMYeCTBO PagMoakTMBHOMO M30ToNa YMEHbLUMITOCH B TPU pasa.
Bo ckonbko pa3 oHO YyMeHbLUUTCS 3a ABa roga?

Wkana n Kputepuun oueHnBaHnAa camMmonoarotToBku no TemMam npaKkTu4eCckunx 3aHATUMA

- OueHKa «3a4YmeHO» BbICTaBIlIAETCA, e€eCln o6yqarou.|,vu7|c;1 Ha OCHOBE CaMOCTOATENIbHOIO
M3y4eHHOro martepuana, CMor BCECTOPOHHE pacCKpbiTb TeopeTudecCkoe coAepXaHue TeMbl. Bnageet
MeToOuKaMu npu pelieHnn NnpakTn4ecknx 3anad.

- OUEeHKa «He 3aymeHO» BbICTaBIIAETCA, ecnn o6yqarou.|,vu7|c;1 HeaKKypaTHO O(*)OpMVIJ'I OTYETHbLIN
MaTtepuan B Buae KOHCNeKTa Ha OCHOBE CaMOCTOATENIbHOIo NM3y4eHHOro matepuana, He cMor BCeECTOPOHHE
pacKpbITb TEOpeTU4ECKOE coaepXaHmne TeMbl. 38pr,EI,HFIeTC$-| pewaTb npakTn4yeckmne 3agadn.

BOMPOChHI
Ans CAMONoAroToBKU K TIABOPATOPHbBLIM 3AHATUAM

B npouecce noaroToBkn K na60paTopHomy 3aHATUIO o6yqarou.|,vu7|c;1 NMMCbMEHHO OTBE4YaeT Ha
npeancrtaBrieHHble HWXe BONpocChl Mo TemMaMm.

JNaGopaTopHas pa6oTa Ne 1. «[opsiaok 06paboTKn pe3ynbLTaToB NPU NPAMBLIX U3MEPEHUAX»

1. Uanoxute nopsaok (nocnegoBaTenbHOCTb) 06paboTky pe3ynbTaToB NPSAMbIX USMEPEHUN.

2. UTto Takoe KocBeHHble M3MepeHua? Kakve cnocobbl 06paboTkM pe3ynbTaToB KOCBEHHbIX
N3MepeHunii MCNonb3yrTCH Ha nNpakTuke?

3. Kak ocyuwectBnsietca OKpyrneHue OKOHYaTerbHbIX pe3yrnbTatoB u3MepeHun. YTo

COCTaBnsieT OCHOBY NOAX0o4a B Mpouenype OKPYrneHus pesynbTaTtoB N3MepeHu.
YTo Ha3biBaeTcs abCoNOTHOM NOrpeLIHOCTLI0 U3MepPEHNs?

YUTo HasbIiBaeTCsl OTHOCUTESTbHON NOMrPELLHOCTLI0O N3MEPEHNIN?
Yto Takoe koadhdpumuneHT CtbtogeHTa?

Kakne norpelLHoCTM namMepeHuin bbiBatoT?

YUTto HasbiBaeTCcs cpeHekBagpaTUYHON NOrPELIHOCTbLIO?

Kak BblumcnsieTcs cpegHee 3HadeHue?

0. Kak 3anvcbiBaeTCca OKOHYATENbHbIN pe3ynbTaT U3MepeHnin?

BOo0~NO O A

INaGopaTopHas pa6oTa Ne 2. «<OnpegeneHne reomeTpu4eckux pasmepoB Ten U BblUUCNeHne olnBoK»

1) BbiBegute copmMyny onsi pacyeTa TOYHOCTU HOHMYCa.

2) Kakvm npubopom criegyeT BOCNONb30BaTbCH, €CNN OAWMH U TOT Xe MNMHENHbIN pa3mep Tera MOXHO
U3MepUTb LUTAHTEeHLMPKYNeM 1 MUKPOMETPOM?

3) Kak paccumTatb AOBEPUTENBHBIN MHTEPBAN HENMOCPEACTBEHHO U3MEPSEMON BENNYUHDBI?

4) N3 kakux coobpaxeHun BbIOMpAKOT 4UCNO M3MepeHun? Kak 3aBUCAT TOYHOCTb pesynbTarta
OTAEeNbHbIX U3MEPEHUI U TOYHOCTb CPEeAHEro pesynbTarta oT Yncna usmepeHnin?

5) Kakos cmbicn 3anucy h=(h)+Ah,npn o =0,95?
6) OBbACHMTE, C YeM CBA3aH Pa3bpoC PesynbTaToB OTAENbHBIX N3MEPEHUI NIMHENHbIX Pa3MepoB.

INaGopaTopHas pa6oTa Ne 3. «M3syyeHne ABMKeHUs Tena, GPOLUEHHOro NoA yrrioM K ropu3oHTy»

1) Kakoe gBwkeHne HasbiBalT paBHOYCKOPEHHbIM?

2) Kak onpepensieTcsi CKOPOCTb U YCKOPEHME NP PABHOYCKOPEHHOM MPSMONUHENHOM OBUMXKEHUN?

3) Hanuwwute BblpaxeHne AONs  NepemMelleHuMst MNpu  PaBHOYCKOPEHHOM  [ABWXXKEHWMM,  3aKOH
pPaBHOYCKOPEHHOIO ABMXKEHUS.

4) Tpaduku sasmcumoctn x(, v, a(..

5) MNpuBegute dopMynbl AN pacyeTa MakCMManbHOW [AanbHOCTM W BbICOTbI Mofieta Tena,
OpOLLEHHOro NOA YrioM K FOPU30HTY?

29



1)
2)

3)

4)
5)
6)
7)
8)
9)

NabopaTopHasa paboTta Ne 4. «OnpegeneHne MOMeHTa MHepLUN Tena»

Yto HasbiBaeTcs abcontoTHO TBepAbIM TerioM? [anTe onpeaeneHne BpawaTenbHoro ABMKeEHNsI.
YTto HasbiBaeTCs YrIoBOW CKOPOCTbIO, YINOBbIM yCKOpeHnem? KakoBa CBS3b MeXAy JIMHEeNHbIMU U
YrNOBbIMW KNHEMATUYECKUMMW BENUYMHAMU?

YTto Ha3bIBaeTCs MOMEHTOM MHEPLUN MaTepuanbHOM TOYKU, MOMEHTOM MHepummn Tena? duanyeckuin
CMbICIT MOMEHTA UHEPLINN.

Kak 3aBUCUT MOMEHT MHEPLMN TENA OT NOSIOXEHNS OCK BpaLleHua?

CKOnbKO 3Ha4Y€eHUIN MOMEHTA MHEPLMN MOXET MMETb JaHHOE Teno?

YTo Ha3bIBAaETCA MOMEHTOM CWUbl, NNEYOM CUSbl OTHOCUTESNIBHO OCW BpaLLLEeHNA?

Kakyto ponb urpaet MaxoBOe KONeco, HacaXeHHoe Ha Bane asuratend Tpakropa?
[MpoaHanuanpymnTe BO3MOXHbIE UCTOYHMKUN OLLUMOOK SKCNepuMeHTa.

OueHnTe MOrpeLHoOCTM OOHOKPaTHbIX M3MEPEHUN AMameTpa LWKMBA, BbICOTbl NageHust h, macchl
nagatoLlero rpysa m.

NaGopaTtopHas paboTta Ne 5. «M3yyeHne 3aKOHOB COXpaHEHUs1 UMNYJbCa U SHEePruu Npu ynpyrom

1)
2)

8)
9)

yaape»

Kakoli yoap HasbiBaeTcs ynpyrum?
Cdopmynupynte 3akoH COXpaHEHWs MMMNynbca ANs YNPyroro ygapa, 3akKOH COXPaHEeHUs! 3Hepruu
Ons ynpyroro yaapa.
Yto Ha3bIiBaeTCsa KO3A(PMLMEHTOM BOCCTAHOBMNEHNST SHEPTNT?
Kakvm gormkeH 6bITb KO3hPULIMEHT BOCCTAHOBMNEHNSI SHEPIMM B CIly4Yae ynpyroro ygapa?
3anuwunte opmynbl Ans pacyeTa CKOPOCTen Ten Mnpu ynpyrom LEHTpanbHOM ydape, ganTte ux
aHanu3 ns cnyyaes:
1) =0, m~m,;2) $=0; m,>>m,.

Na6opaTopHan paboTta Ne 6. «OnpegeneHue kKoadhdnuneHTa BA3KOCTU XUOKOCTU»

Y70 HasbIBaeTCH ABMeHWeM nepeHoca?

Kakune siBneHus nepeHoca Bbl 3HaeTe?

HasoBuTe cpaBHUTENbHBIE XapakTePUCTUKN SBNIEHNIN MepeHoca.

Kakoe siBneHve nepeHoca NonoXeHo B OCHOBY 3TOW paboTbI?

HasoBuTe CyLLecTBEHHbIE NPU3HAKN 3TOrO ABMEHUS.

Kakne 3akoHbl Mcnonb3oBaHbl Npu BbiBOAe paboyven opmynbl (TPU OUHAMUYECKMX 3aKOHa, OOWH
KnHeTnyeckumn). CcpopmynmpyinTe Kaxabl 3aKOH 1 MaTemaTUyeckn 3anuwimTe.

lMpoBeauTe aHanu3 cun, OENCTBYIOWMX Ha WapUK (YKaXKuTte npupogy Cui n 06bSACHUTE U3MEHeHne
WX 3HAYEHUN C BbICOTOM NafeHuns wapuka).

B uem 3akntoyaetca metog Ctokca?

Punanyecknin cMbICI KOadPULMEHTa BA3KOCTU, €AUHNLIbI €0 U3MEPEHUS.

10) ®uramnyeckuit cmMbICi rpagueHTa CKopoCTH.

11) Kak 3aBUCUT BA3KOCTb OT TeMMNepaTypbl?

12) lMpwn Kakom yCroBWUM CONPOTUBMEHUE ABUXKEHMIO LLIAPWKA NPOMNOPLIMOHANbHO CKOPOCTU?

13) Kakoe gBwxkeHne HasblBaeTCs NaMmnHapHbIM?

14) Onnwnte xapakrep NOCTyNaTeNbHOro ABWKEHNS Lapuka B XUAKOCTU.

15) Moyemy HeT cMbICia N3MepsATb CKOPOCTb LapuKa y NOBEPXHOCTU XMAKOCTM 1 Y AHa cocyaa?

1)
2)

3)
4)
5)

NabopaTtopHas pab6oTta Ne 7. «<OnpegeneHune koadduumeHTa NMyaccoHa Ans Bo3ayxa»

B uem 3akntovaeTcss puU3nN4eckmii CMbICI TEMMIOEMKOCTU?

Hatb onpegeneHne MONspHOW 1 yaenbHOW TENMOEMKOCTU U 3anMcaTb MaTeMaTUYeckn CBA3b Mexay
HAMW.

Mouemy C, >C,?

[atb onpegeneHne yncny creneHemn ceobopbl.

[daTb xapakTepucTuky M30TEPMUYECKOMY, K306apnyeckoMy, WU30XOpHOMY, agnabaTtndyeckomy
rasoBbIM rpoLeccamMm (yCrioBusi MpPOTEKaHWs, ypaBHEHUS, rpadukn, 1-e Havano TepMOOUHAMUKW,
paboTa, KOfIM4eCcTBO TENMOThI).

[laTb NOHSTME U 3anMcaTh BbIpaXXeHNE BHYTPEHHEN SHEPTUU naeanbHOro rasa.

OOBACHUTL CYLLHOCTb 1-r0 Ha4Yana TepMOANHAMMUKM.

BeiBecTu pabouyto popmyny.

Kakoe BnNusiHWe okaxkeT Ha pes3ynbTaT ofnbiTa 3anasfiblBaHne Npu 3akpbiTuK kpaHa K?

10) Kakune npouecchl npoTekalT ¢ Bo3ayxoMm B 6annoHe B xoe paboTbl?

Na6bopaTtopHas paboTta Ne 8. «<MeToabl n3amepeHUss CONPOTUBIIEHUN»

1. 3akoHbl Oma.
2. TNocnepoBaTenbHoOE M NapannenbHoe CoeaUHEHNEe CONPOTUBIEHNN.
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1)
2)
3)
4)
5)
6)
7)
8)
9)

3. 3aKoHbl NocrnenoBaTenbLHOro 1 napannensHoro CoeanHeHUNM.
U
4. Ecnu npu namepeHusix no cxemam 1 un 2 oueHuBaTb Ry Kak R, =7 TO Kakas oLieHKa OKaXeTcs

3aBbILLEHHOW, KaKkasi 3aHMKEHHON?

5. BbiBectn copmyny ansd nogcyeta Ry C y4eTOM BHYTPEHHEro COMPOTMBIEHWS BONbTMETpa U
amnepmeTpa ansa cxem 1 n 2.

6. KakoBbl popmMynbl 4ns nogcyeTa NOrpeLHoOCTeN BO BCEX CriyyHasax?

INa6opatopHas pa6oTa Ne 9. «<OnpeaeneHue yaenbHOro ConpoTUBIIEHUSA NPOBOAHUKA»

Kakve Lenu HasbiBatoTCA MOCTaMM NOCTOAHHOIO Toka?

MpuHUMNuaneHas cxema MocTa NOCTOAHHOrO TOKa.

BbIBECTM COOTHOLLIEHME MEXAY NnevyaMu ypaBHOBELLEHHOrO MOCTa.

ObLee conpoTmBneHne Npu nocrnegoBaTenbHOM U NapanfnensHoOM COeaANHEHUAX NPOBOAHUKOB.
3akoH Oma ang yyacTtka uenu 1 nonHom uenu.

MepBoe npaeuno Kupxroda.

BTopoe npasuno Knpxroda.

KakoBo npakTnyeckoe ucnonb3oBaHve mocta YUTCToHa?

HaiTe onpegeneHune anekTpuyeckoro noteHumana, 30C, HanpsxeHus.

10) OueHuTe norpellHocTb MeToaa. Mpu kKakoM ycroBMKM NorpellHoCcTb MeToda 6yaeT MUHUManbHON?

Na6opaTopHasa paboTta Ne 10. «OnpegeneHne ropM3oHTaNIbHOW COCTaBNAKOLEN BEKTOPa MarHUTHOM

WHAYKUUUN MAarHUTHOro nons 3emnun»

1. B yeM 3aknoyaeTcs (Pr3nYecknii CMbICH BEKTOPa MarHUTHOW MHOYKUUN?
2. CohopmynupywnTte 3akoH brno-Casapa-Jlannaca.
3. BoiBeanTte opmyny MarHUTHOW WMHAYKUMW B LIEHTPEe KpPyroBoro toka. Kak HanmpaBneH BeKTop

MarHUTHOW MHAYKLMMW B STON TOYke?

4. Kak ycTaHaBnMBaeTcsa CTperika koMmnaca B MarHuTHoM none?
5. CchopMmynupyinTe NpuHLMN Cynepnos3nLnm nonen.
6. MoyemMy nNpu NPOXOXOEHUM TOKA Yepe3 TaHreHc-ranbBaHOMETP CTPernka OTKIOHseTcA OT

nepBoHa4alibHOro HaﬂpaBJ‘IeHVIFI?

7. KakoBo BNUsIHWE MarHUTHOIO MOMSA Ha KeCTKOCTb BOAbI?
8. BnugaHwne nepemMeHHOro MarHMTHOro noJid Ha cbm3monorv|quK|/|e npouecchbl B opraHn3me.
9. Ncnonb3oBaHne MarHUTHOro nons Ans onpepneneHna cteneHn nopaxeHua 3epHa JNMUYUHKaMu

BpeauTenen.

INa6opaTtopHas pa6oTa Ne 11. «<MccnepgoBaHue 3aTtyxarolwmx KoneéaHu Ha npumepe pU3NYECKoro

MaATHUKa»

Kakon masTHWK HasbiBaeTca U3NYecKumM?

Kakune konebaHus HasbiBaloT 3aTyXalowmmm?

KakoBa npuunHa 3atyxaHus cBoOOAHbIX konebaHun?

YT0 Ha3bIBaeTCs aMNnNuUTy4on 3aTyxalLwmux KonebaHnin?

Kak cocraBnsetca pgudpdepeHumanbHoe YypaBHEHME 3aTyxawwmx konebanun dusmndeckoro
MasTHMKa?

OT KaKknx BENUYMH 3aBUCUT YacToTa 3aTyxalowwmx konebaHmn?

Kak 0b6bACHUTL (U3NYECKMA CMbICIT MapamMeTpoB 3aTyxaHus: KoO3dpuLUMeHTa 3aTyxaHus,
norapMgMmMYecKoro AekpeMeHTa 3aTtyxaHus, 4o6poTHOCTU, BpEMEHN penakcaunn?

NabopaTtopHas pab6oTta Ne 12. «MccnegoBaHme 3aTyxaroLWmnX INEKTPUYECKUX KONe6aHNM B KOHType»

1)
2)

1. CocrtaButb anddepeHUnansHoe ypaBHEHME, OMUCbIBAlOLLEE 3aTyxalolne 3SNeKTpudeckne
konebaHusi B KOHType (Ans HanpsbkeHna B koHaeHcatope). Kakve dyHKuum aBnsoTes
pPELLUEHNAMUN STOrO ypaBHEHMNA?

2. OT KaKux BENMYUH 3aBUCUT YacToTa 3aTyxaroLmx konebaHum B KOHType?

3. OOBbACHUTL PU3MYECKUIN CMbICNT KO3ULMEHTa 3aTyxaHus, NOrapugmMmnyeckoro AekpemeHTa
3aTyxaHusi, OBPOTHOCTW, BPEMEHU penakcauum.

4. KakoBbl yCnoBuMsi BO3HUKHOBEHWS anepuoguyeckoro paspsga B KOHType? YTo Takoe Kputuyeckoe
COnpoTUBMEHME KOHTypa?

5. Kakum obpasom coobuiaeTca aHeprus konebaTtenbHOMY KOHTYPY U OT KaKoro BHELUHEero
NCTOYHMKA?

NaGopaTtopHas pab6oTta Ne 13. «<OnpeaeneHue koadcpuumneHTa ynpyroctu npyKuHbI»

[ante onpeneneHne rapMoOHNYECKOro koredaHus.
[ante onpepeneHve KUHEMATUYECKUX XapaKTEPUCTUMK FapMOHMYECKOro korebaHus: amnnuTygbl,
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3)

4)
5)

nepuopaa, 4acToThbl, dasbl kKonebaHus.

3anuwinTte ypaBHEHUS CMELLEHMS, CKOPOCTU M YCKOPEHUs npu KornebaTenbHOM [OBWXEHWUU, UX
MaKCMMarbHble 3Ha4YeHUs.

MonyunTe dopmyny nepuoga ynpyrmx konebaHun.

OOBbsACHUTE hr3mdecKknii cmblcr KoadmumeHTa ynpyrocTu.

NabopaTtopHasn pabota Ne 14. «OnpegeneHue nokasartens nNpesioMNeHuns XXnaKocTu nNnpm NnoOMoLUmn

pedpakTomeTpa»

CchopmynupyinTe OCHOBHbIE 3aKOHbI FEOMETPUYECKON OMTUKM.

KakoB chmnsnyeckunin cMbicn abConioTHOrO U OTHOCMTENBHOrO NokasaTtenen npenomneHus BeLecrasa?
UTo Ha3bIBalOT ABMEHMEM BHYTPEHHEr0 OTpaXKeHna?

Kak cBsizaH npeaenbHbIn yron NofHOoro BHyTPEHHEro OTPaXKeHUs ¢ NokasaTtenem npenomneHnsa?
PacuyeTt axpomaTtmyeckon npmambl. YTo NOHMMaOT NOA CpeaHeln aucnepcuen BewecTesa?

MpuHUKMN gencTems pedpakromeTpa.

BbiBeauTe pedpakToMeTpuieckyto opmyny.

MpumeHeHne pedpakToMeTpa B Ballel cneumnansHOCTY.

Na6opaTopHasn paboTta Ne 15. «OnpeageneHne napamMmeTpoB cobuparoLlen NMUH3bI»

CdopmMynupoBaTb 3aKOHbI OTPaXKEHUSA W MPerioMieHns ceeTa.

PackpbiTb onsmyecknin cmbici abCOMTHOIO M OTHOCUTENBLHOIO NoKasaTenen NpenoMIeHuns.

Yrto HasbiBaeTcsa NuH30M? [latb onpegeneHve onTMYECKOW OCU, MMaBHOW ONTUYECKOW ocu, dhokyca,
rmaBHOro gokyca, POKyCHOro pacCTOSHUSA, ONTUYECKON CUIbI FTIUH3bI.

[daTtb noHaTus cobupatoLlen n paccensBatoLemn fIMH3bI.

Kak noctpoutb nsobpaxeHme B cobupatoLen n paccensaroLLen nnmH3ax?

PacckasaTtb ycTponcTBo cdepomeTpa.

BbiBecTn chopmyny ons onpegeneHvs pagnyca KpMBM3HbI NIMH3bI.

O6bsacHUTE MeTog beccens. BeiBecTn hopmyny Ans onpegeneHns doKyCHOro pacCTOSHWSA MUH3bI.
Kak onpepensieTcs ontuyeckas cuna paccevBarollen nvH3bl B nabopatopHon paboTte?

10) B kakux npubopax, NpMMeHsieMblX B Balleli CneuuanbHOCTU, UCTONb3YITCA NUH3bLI? ONs Kakux

uenen?

NabopaTtopHas paboTta Ne 16. «OnpeaeneHue ANMHbI CBETOBOM BOJIHbI C NOMOLWbIO ANPaAKLNOHHOMN

1)
2)
3)
4)
5)
6)

peLeTKkn»

YTo Takoe gndpakuma?

CdhopmynupyiTe ycnosme Makcumyma u MUHUMyMa A58 oudpakLmm ceBeTa Ha O4HOW Lenu.
YUto Ha3bIBalOT NeprMoaoM andppakumoHHon peleTkn. Kak oH onpegenseTca?

lMocTponTe xoA nyvyen B ANPPaKLMOHHON peLleTke.

BeiBeauTe pacdeTHyo doopmyny.

Yem andpakumMOHHbIA CNEKTP OTNNYaeTCs OT AUCNEPCUOHHOro?

NabopaTtopHas pab6oTta Ne 17. «OnpeaeneHne KOHUEHTpPaLUU pacTBopa caxapa NnonsipumeTpom»

1)
2)
3)
4)
5)

1)

2)

3)
4)

5)

YTto Takoe nonapusauuna?

CdopmynupyiTe 3akoH Mantoca.

YTO Ha3bIBalOT ONTUYECKM aKTUBHBLIMW BELLLECTBAMU?

Kak onpegenutb yoenbHoe BpalleHune Belectsa?

[nsa yero B 3KCNEPUMEHTE HY)XHa AUCTUNNMPOBaHHaA Boga?

Na6opaTtopHas pab6oTta Ne 18. «MccnegoBaHne cBOMCTB BaKyyMHOro hoToasfieMeHTa»

Kakoi poToadhdhekT Ha3biBaeTCA BHELHUM?

Kak 00bsicHAeT kBaHTOBas Teopusi cBeTa siBreHue potoaddekra?
Kak doopmynupytoTcsa 3akoHbl hoToadbdekra?

Kak ycTpoeHbl BakyyMHble (poTOaNemMeHThbl? ae oHM NpuMeHsaTCA?
Kakne 3akoHbl hoToadhpekTa NnpoBepsitoTcsa B AaHHON paboTe?

Na6opaTtopHasa paboTta Ne 19. «MccnepgoBaHue cBoncTB hoToamoaa»

Kakumu cBovcTBamm B OTIMYME OT CBOWCTB MPOBOAHUKOB W AMSMEKTPUKOB obnagatoT
NonynpoBOAHNKN?

Kakasi npoBogumocTb MOMynpoBOAHUKA - COBCTBEHHas WM npuMMecHasi B OonblUen CTeneHu
3aBUCUT OT TEMMEPATYPbI N OCBELLEHNA?

Kak HasbiBaeTcs npnbop, obnagaroLmii O4HOCTOPOHHEN MPOBOANMOCTbLI0? Kak OH yCTpoeH?

3a cyeT, Kakoi NpoBOANMOCTM 06pa3yoTCs HEOCHOBHbIE HOCUTENM B NOMYNPOBOAHUKOBOM Anoae?
OCHOBHbIE?

Kak Ha3biBaeTcs npubop, ConpoTUBEHME KOTOPOTO 3aBUCUT OT TemnepaTypbl?

32



6) Kak HasbiBaeTcs npubop, CONPOTMBIIEHNE KOTOPOro 3aBMCUT OT OCBELLeHHOCTU? Kakoe sBneHue
ncnonb3yeTcs B 3TOM npubope?

7) Kakoe siBrneHue ucnonb3yeTcsa B gpoToanone? Kak obpasyetcs ¢oto3C? Kakoe 3HauyeHne MoxeT
nmeTb poTo3AC?

8) B kakom HanmpaBneHuun - NpsAMoMm wunmM obpaTHOM - yepes3 hoToauOoa NMPOTEKAET TOK, BbI3BAHHbIN
cBeToM?

9) Kak 3aBucuT TOK, NnpUTEKaroLLmin Yepes potoamoa, OT CBETOBOro NoToka?

Na6bopaTtopHasa pab6oTta Ne 20. «'pagyMpoBaHne MOHoXpomaTopa»

C KakMMun punandeckumMmm aBreHnamMm Bl NO3HaKOMUNUCL NPWY BbINONHEHUN PaboTbI?

B uem 3akniovaetcs asneHne gucnepcun?

Buapl cnektpoB. CnekTpbl UCNYCKAHUA U NOTMOLLEHWS, CBA3b MeXay HUMK?

OBbACHUTE BO3HUKHOBEHUE CNEKTPOB NCMYCKAHNS U NOMOLLEHNS.

B uem cmbicn rpagympoBaHnsa MoHoxpomaTtopa? NpumeHeHne rpagynpoBOYHOro rpadumka.
[nsa kakux uenen MoXHO NPUMEHATbL MOHOXPOMAaTOpP B Ballen cneumanbHOCTN?

oukwnE

LLikana n KpuTepun oueHMBaHUA CaMONOAroTOBKM NO TeMaM JlabopaTOpPHbIX 3aHATUN

— OUEeHKa «3a4TeHO» BbICTaBnsieTcs obydarowemycs, ecrnm odopMieH OTYET K nabopaTopHOM
paboTe, KOTOPLIN NpeacTaBnsieT coboW TeopeTUyeckyld 4acTb (OTBETbl HAa KOHTPONbHblE BOMPOCHI) W
9KCTMEPUMEHTANbHYIO 4YacTb (3anosfiHeHbl Tabmnuubl, BbINOMHEHbI HEOBXOAUMbIE pacyeTbl, MOCTPOEHbI
rpadvkun, NpoaHanM3npoBaHbl pe3ynbTaTbl U CAENaH BbIBOA);

— OLEHKa «He 3a4TeHO» BbICTaBNAeTcsa obydaroliemycs, ecnu oTdyeT K nabopaTopHon paboTte
CXbOpMHeH He NOJNMHOCTbIO, T. €. OTCYTCTBYOT OTBE€Tbl Ha KOHTPOJibHbl€ BOMNPOCHI, YAaCTU4YHO 3anoJiHEHb
Ta6J'II/ILI,bI, OTCYTCTBYIOT HeOGXO,D,VIMbIe pac4yeTbl, HeBEPHO NOCTPOEHbI rpachKm, He caenaH BbiBOA.

CpepcTBa Ansa py6exHOro KOHTpons

BOMPOChLI
ANA NpoBefeHUs py6eXXHOro KOHTpons

PA3OEN Ne 1 «kMEXAHUKA»

3apaua1
[BwbKeHre OByX Ten 3adaHo ypaBHeHuaML: X = kit +b; n X, =Kyt +b, . Buluncnute Bpemst 1 koopgmHary nx

BCTpEYW.

B:;/':’;ﬂa 1 2 3 4 5 6 7 8 9 10 11 12

ks, Mlc 3 4 6 25 | 05 2 2 20 | 10 10

b1, M 1 3 3 7 3 11 10 2 40 | 30 20

ko, Mlc 2 0,5 3 4 15 | 02 | 05 1 5 5 2,5

b2, M 4 5 8 15 9 14 13 4 20 | 100 | 50 50
3agaya 2

MatepuanbHas To4ka, UMeBLUAs HavamnbHYH CKOPOCTb Up, ABWKETCA C YCKOPEHUEM a U 4yepe3 Bpems t
obrnagaeT CKOpoCTbio U. Bblumcnnte BennunHy, 0603Ha4YeHHYH0 *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
HavanbHas . . .

SKOpOCTE Uy WG 15 75 | 0,40 16 2,0 | 0,80 70 | 80 1,2
Yckopetue a, mic® | 3,0 * 10 2,0 10 * 50 | 40 | 050 * 8,0 6,5
Bpewms “'i”"‘e“"'” L1 60 | 20 * 1,5 | 2,0 | 050 * 30 | 80 | 30 * 4,0
KoHeuHas ckopocTe | oy | o5 9,5 * 80 18 3,5 * 12 10 16 *

u, mlc
3agaya 3

3aBKCMMOCTb CKOPOCTW U OT BPEMEHU t Mpy TOPMOXeHUn aBTomobunst 3apaetca copmyrnon v=v{_.
OnpegenuTe, Yepes CKOJbKO CeKyH OCTaHOBUTCS aBTOMOGWIIb U KaKoW MyTb NPONAET OH 40 OCTaHOBKM.

Homep BapuaHTa 1 2 3 4 5 6
3aBucuMocTb
v=0C v=20-4t v=32-32t v=50-0,5t v=10-4t u=30-6t U=6-12t
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Homep BapuaHTa 7 8 9 10 11 12
335""""3’;8‘;“’”: U=40-4t | u=15-25t u=28- 4t u=8-0,8t u=16- 4t u=18-3t
3apavya4

MaTepuanbHasi Touka ABWXKETCS C JIMHEMHOM CKOPOCTbIO U MO OKPYXHOCTM paauyca R. Yrnosas
CKOPOCTb TOYKM W, Nepuogd BpalleHrs T, YyacToTa BpalleHus v. Onpegenute BennynHbl, 0603HaYeHHbIe *.

4 5 6 7 8 9 10 11 12

Homep BapuaHTa 1 2 3

CKopOoCTb TOYKN U, M/C 0,8 * 12 * 10 * 20 * 4,0 * 2,0
* 25 15 50 * 30 * 40 8,0 20 * 20

*

Paguyc okpyxHoctu R, cm

YrnoBasi CKOPOCTb TOUKM w, padlc| * 2,0 * * 8,0 * * 5,0 * * 10

Mepwuopg BpaweHuna T, ¢ * * * 20 * * 40 * * 10 * *
YacToTa BpallueHus v, 1/c 50 * * * * 40 * * * * * 40
3apava s

Teno GpolueHo No4 YrnoM a K FOPU3OHTY C HayarnbHOW CKOPOCTbIO Uy MakcumanbHasi BbicOTa ero
nogvema h, ganbHocTe noneta |, Bpems noneta t. OnpegenuTe BenuuMHbl, 060O3HaYeHHble *. YcKopeHue
cBob60AHOro nagexHus npumuTe pasHbim 10 mlc.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 [10( 11 | 12

Yron, noa KoTopbiM Teno 6poLUeHo K ropnsoHTy, a,° | 30 | 60 | 20 | 30 | 50 [ 40 | 40 | 40 [ 50 | 30 | 50 | 60
HavanbHas ckopocTb Tena up, M/c * |15 ] * * 120 * |30 * * 140 | * *
MakcmmanbHas BbicoTa nogbema Tena h, m 10 | * * * * 120 | * * 130 * * 140

* * * * * * * * * * * *

HanbHocTb noneta tenal, m

< |~ |20(30] * | x|~ [40] * | * |50]*

3apaya 6
Mpn gencTenm Ha Terno B TedeHre BpeMeHn t curbl F ero ckopocTb M3MeHsieTcs OT Uy 0 U,. Macca tena m.
Bbiuucnute BenuumnHy, 0603Ha4eHHy0 *. (HanpasneHue cunbl COBNagaeT C HanpaBneHnem CKOPOCTU Uy.)

Bpewms noneta tenat, ¢

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Macca Tena m, k2 * 500 | 2,0 10 * 300 | 0,80 | 0,80 * 400 | 5,0 10

Cuna, pevcrytowad Ha teno, F, H | 90 20 40 50 1,8 10 (0,16 | 0,80 | 5,0 20 10 5,0
Bpewms gencreus cunel t, ¢ 10 * 0,10 | 2,0 2,0 * 2,0 5,0 20 * 0,50 | 10
HavanbHas ckopocTtb Tena v, Mlc | 2,0 5,0 * 50 30 10 * 25 5,0 20 * 30
KoHe4yHas ckopocTb Tena Uy, kMly | 72 54 360 * 144 72 18 * 54 108 36 *

3apava’7
MaTepuanbHas Todka Maccom m [OBWMKETCA C YCKOpeHWeM a nop [AdevcTBMeM [ABYX B3aWMHO
nepnenankynspHelx cun F; n F,. Onpegenvre BenuumHy, 0603HAYEHHYHO *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Macca maTtepmanbHoM Todkm m, ke | 2,0 2,5 3,0 * 0,50 | 5,0 2,0 * 0,50 10 | 4,0 *

YcKkopeHne maTtepumanbHON TOYKK a, . 20 50 | 025 | 50 10 " 0.20 . 050|125 25

mic?
MepBas cuna F1, H 30 * 9,0 2,0 * 40 6,0 | 0,40 [ 0,80 | 3,0 * 9,0
Btopas cuna Fz, H 40 4,0 * 1,5 2,0 * 8,0 | 0,30 | 0,60 * 30 12
3agaya 8

Cvna rpaBUTaLMOHHOIO B3aUMOAENCTBUS OBYX TEN Maccol My U My, HAXOOALWMXCS HA PacCTOSHUA |
Jpyr oT apyra, paeHa F. Onpegenute BenuynHy, 0603HaYeHHYo *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
S;‘:;Mfssng;‘”“:g”%’ 60 | 70 | 80| * | 70|80 |60 | * | 80|60 70| *
Macca nepsoro Tena mg, ke * 200 | 250 80 * 90 120 | 140 * 30 80 60
Macca BToporo Tena my, k2 150 * 200 | 250 80 * 90 120 | 140 * 30 80
PaccTtoanne mexgy tenamur, m | 0,50 | 0,60 * 0,70 | 0,40 | 0,50 * 0,60 | 0,70 | 0,40 * 0,50

3apaya9
Maccaxup maccoin m HaxoauTcst B udte, ABUXKYLLEMCS C YCKOPEHWEM a, HanpaBfeHHOM BBEPX (BHU3).
Bec naccaxwvpa paseH P. Onpegenvte BennunHy, 0603Ha4YeHHyto *. YckopeHne cBoGOAHOro NageHus npummute

paBHbIM 10 M/C°.
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Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 | 12

Macca naccaxupa m, ke 60 80 * 70 50 * 65 75 * 85 90 *

YckopeHue, ¢ KOTOPbIM ABIXETCA 20 . 050 | 1,0 * 15 15 * 20 | 05 * 1,0
T, a, m/c

HanpasneHue yckopenus T l T l i l i l 1 l i l
Bec naccaxwupa P, H * 640 | 577 * 575 | 680 * 600 | 900 * (990 | 720
3apaya 10

Ha ropusoHTanbHOM yyacTke [oporM aBToMoOUNb, ABMraBLUMCA CO CKOPOCTbIO U, TOPMO3UT U
OCTaHaBNMBaeTCs, MPOVWAs TOPMO3HOW NyTb S 3a Bpems t. BblumMcniute BenuuvHbl, 0DO3HAYEHHbLIE *.
KoahpuUMeHT TpeHNst Npu TOPMOXKEHUN PABEH .

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
CkopocTb aBTOMOOUNSA U, KM/Y 36 * * 72 36 * 24 * * 54 72 *
TopmosHoM NyTb S, M * 80 * 100 * 70 * 100 * 60 * 80

Bpems TopmoxeHus t, ¢ * * 6,0 * 5,0 4,0 * * 8,0 * 8,0 | 3,0
KoathdpmumeHT TpeHns y 0,40 | 0,30 | 0,35 * * * 0,251 0,40 | 0,30 * * *

PA3LOEN Ne 2. «<MOJNIEKYINIAPHAA ®U3UKA U TEPMOAUHAMUKA»

BapwmaHT 1

1. Ha npuBeeHHOM YepTexe HanauTe rpadouk M30TEPMUYECKOTO CKaTUS.
Py 3w
2

oY%
2. Kak 3anucbiBaeTcsi nepBoe Hayano TepMOoAMHaMWKM Ansi agvabaTHoro npouecca? YKaxute
npaBuUIbHbINA OTBET.
1. Q=AU+A; 2. Q=AU; 3. Q=A; 4. AU=-A.
3. VlgeanbHasa mawuvHa pabotaeT no uukny KapHo. Mpu atom 60 % npoueHToB Tenna, nony4yaemoro
OT HarpesaTtend, nepegaetcs xonoannsHuky. Hantun KMNA unkna.
1. 40 %; 2. 20 %; 3. 24 %; 4. 30 %.
4. AbcontoTHasi Temnepartypa xapakTepuayer...
1. ...CpenHIo KMHETUYECKYIO SHEPINi0 MOCTYNAaTENbHOro ABMKEHNS MONEKYbI.
2. ...CpefdHIol0 CKOPOCTb ABMXKEHUS MOSEKYIbI.
3. ...0aBneHue rasa Ha CTeHKy cocyaa.
4. ...3Hepruio ogHOro Mons rasa;
BeibepuTte yTBEpPXKOEHNE, KOTOPOE ONpeaenseT PU3NYECKMn CMbICN abCOMNTHOM TeMnepaTypsl.
5. Kakow rasoBblii npouecc HasblBaeTcs u3oTepMmmuyeckuMm? Kakve napameTpbl rasa npu 3TOM He
n3MeHaTCca? N3 npuBeeHHbIX YypaBHEHUN YKaXuUTe ypaBHEHUE U30TEPMBbI.

P \Y

. T=Const; 2. ?:const; 3. PV’ =const ; 4. PV =const .

6. OcHOBHOe ypaBHEHME MONEKYNAPHO-KMHETUHECKON Teopun MOXeT ObiTb 3anuMcaHo B BuAe:
2 _mv?2

PzgnT. Kakas BennumHa onpegeneHa HETOYHO?

1. P - paBneHwue rasa.
2. N —4ncno mMomnekyn B eauHuLe obbema.
3. m— macca ogHOMN MOMEKynbI.
4. V —cpefHAa CKOpOCTb MONEKYn.

7. ®yT6onucT 3abusaeT ron. MpoaHanuanpyiTe, Kak GyaeT MeHATbCA B MOMEHT yaapa JdaBrieHue,
Temnepatypa U obbem rasa B msa4ye? CoBepliaetca nu paboTa, MOeT N TennoobMeH, KakoBa ero
MHTEHCMBHOCTL? Ha ocHOBaHUM 3TOro aHanusa ycTaHoBUTE, Kakol MpoLecc UAET C rasoM B MsiYe B MOMEHT

yaapa.
1. Wsoxopuyeckui.
2. ApunabaTtnyeckui.
3. WUsotepmuyeckun.
4. W306apuyeckui.
8. Kakoe yTBEpXaeHue HeBEPHO?
1. TpuymnHO GPOYHOBCKOrO ABMXEHUS ABMSIETCA XaOTUYECKOE ABWKEHNE MOSIEKYIT.
2. Ouddysus ectb CneacTBme XxaoTUHECKOrO ABWXKEHUS MOMEKY.
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3. BpoyHoBCKOE ABWKEHUE BOCMPOM3BOAUT XaOTUYECKOE ABVKEHNE MOSEKY.
4. CKopoCTb ABWXKEHUS BPOYHOBCKUX YacTUL, CpaBHMMa CO CKOPOCTbIO ABWXEHMWS MOJIEKYI.
9. B cocyae HaxoauTcs cMecb BOAOPOAa U kucrnopoaa. Bo ckonbko pas cpefHsisi CKOpPOCTb OBUKEHMS
Moriekyn Bogopoaa Gonblue cpeaHei CKopoCTH ABUKEHUs MOeKyn Kucrnopoaa?

Vi | Vi _ Vi | V)
Y Y U AT

10. Yemy paBHa aHeprusi TEMNnoBOro [OBWXKEHWUs (BHYTPEHHSs 3Heprus) 20 2 kucropoga npu
Lo
K - monw

1. 20-10% orc. 2. 15-10% e . 3. 30-102 e . 4. 39-10% e .

Temnepartype t=27°C? R=831

BapwmaHT 2
1. Ha npuBegeHHOM YepTexe Hangute rpaduk agmabaTHoro cxatus.

Py 3 4
2
4
oY

2. WpeanbHaa mawwuHa pabotaeT no uukny KapHo. AGcontoTHasi TemnepaTtypa HarpeeaTtens B 2
pa3sa Bbllle TemnepaTypbl xonoaunbHuka. Onpegenute KM uukna.

1. 50 %. 2. 70 %. 3. 45 %. 4. 60 %.
3. YkaxuTe BTOpoe Havano TepMoanHaMmnkn Ans obpaTMmblX NpoLLeccos:
1. dS>d_|€g 2. dS<d_ﬁg 3. dS>dQ 4. dS:CfI_—Q.

4. 3anuwuTe nepBoe Havano TepMoauHamuku. B kakoi CTpOKe NpuBEAEHbI 3HAYEHUS1 CraraemMbIx B
ypaBHEHWW NepBOro Hayana, CooTBETCTBYIOLLME N30XOPUYECKOMY NPOLIECCY?
a) Q=0;, AU =0, A=0.

0) Q=0; AU=0; A=#0,
B) Q=#0;, AU=0; A=0.
r) Q=0; AU=0; A=0,
5. Mo kakow chopmyne paccuuTbiBaloT paboTy paclumpeHns rasa npu nsobapuyeckomM npouecce?

1 A=MRTmY2. 2 A=TC,aT. 3. A=TURAT | 2. A=TC AT
H Vi u 7 uH
6. 1 K2 renvst HaYMHaAEeT PacLUMPATLCS MPU NMOCTOSSHHOM AaBfIEHUU M YBENUYMBAET CBOM 06beM B 2

pa3a. CkonbKo TeNnoTbl 3aTpayYeHo Ha pacmpenne? HavaneHas TemnepaTtypa t; =-73°C.

1. ~10° [fc. 2. 2-10°% Jprc . 3. 15-10° /porc . 4. ~10° /e .
7. Kakoe yTBepxaeHue HeBepHO? BHYTpeHHSAS aHeprusi raza 3aBUCUT OT ...
...Macchbl rasa (m).
...4ncrna creneHen ceoboabl monekyn (i).
...abcontoTHOM Temnepatypsl (7).
...ra3oBou NocTosiHHOM (R).
8. ,El,o Kakow TemMnepaTtypbl HY>KHO NPOrpeTb BO3AyX, B3ATLIN nNpu 15°C, 4Tobbl ero o6bem yaBowuncs,
€CINu AaBreHne OCTaHeTCs NOCTOSIHHBIM?
a) 583 K 6) 303 K B) 576 K r)313 K
9. Kakoe yTBepxxgeHne HeEBEPHO?
a) MonspHOM TEnmOeMKOCTbI0O Ha3bIBaeTCs KONMYECTBO TennoTtbl, Heobxogumoe Ans
HarpeBaHus 1 ke BewectBa Ha 1 K.
0) MonspHas TennoemMKOoCTb 3aBUCUT OT YCIOBUIN HarpeBaHusl.

PoONPE

B) MonsipHas TeNN0eMKOCTb NPONOpLMOHanbHa YNCITy CTeneHen ceoboapl.
r) C,p 6onblie C,.
10. B kakor chopmyrne owmbka?
i i+2 3. i
1. Cuv=-R. . Cup=—-R. 4, y=——+.
=2 2. CHp =5 Cup=Cuv +R. =2
BapwuaHT 3

1. Kak BbluncnMTb paboTy n3obapHoro paclumpeHus rasa?
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RV, - ~ LI
1. A=1g,-T, 2 A=PAV . 3. A=2c, 6T, . 4. A=MRTinY2
T u H Vi
2. Kak 3anucbiBaeTcs nepeoe Ha4ano tepmoaMHamMmunkn OnAa n3oTepmMumny4eckoro rlpou,ecca? Ykaxute
rlpaBI/lJ'leblPl OTBET.

1. Q=AU+A. 2. Q=AU. 3. Q=A. 4. AU=-A.

3. a3 coepwaet umkn KapHo. AGconioTHass TemnepaTypa HarpeBatenss B 2 pasa Bbllle
TemnepaTypbl xonoguneHuka. Onpegenuts K[ Takoro uukna.

1.0,3. 2.0,4. 3.0,5. 4.0,6.
4. Ha rpacuke nsobpaxeHbl: n3oxopa, nsotepma, usobapa n agnabara. Ykaxurte nsobapy.
P A
2 3 4
L i L
I I I
I I I
| U N W !
I I
I I I
| O N N
I I I
I I
| _ g I o
I I I
1| I I I
I I I I R
Vv

5. l'a3 npu paeneHun P =lamm 3aHMman o6bem 2 m°. Kakoe konmyectso Tenna HY>XKHO MOABECTM K
rasy, Ytobbl ero o6bem yBenmuuncs B 2,7 pasa npu HemaMeHHon Temnepartype? lamm =10°1la
1. ~10° /. 2. 3-10° /e . 3. leGﬂ:)fc. 4. 2-10° e .
6. Kakoe yTBepxxgeHne HeBEPHO?
Uem Oorblie CKOPOCTb XaOTUYECKOro ABWXEHWSI MONEKyN rasa, Tem 6onbLue...
1. ero Temnepatypa. 2. faBrieHve Ha CTeHKY cocyaa.
3. 3aHNMaembIt UM 06 beM. 4. ero BHYTPEHHASA 3HEPrus.
7. OCHOBHOE YypaBHEHWE MOJEKYNAPHO-KMHETUYECKOA TEOPUU MOXKET ObiTb 3anncaHo B BUAE:

_2 mv?

n
3 2
Kakas BenuuunHa onpeneneHa HeTo4HO?
1. P — paBneHue rasa. 2. N—4MCcno Monekyn B eanHnle odbbema.
3. m — macca oHOM MOMeKynbl. 4.V — cpefiHsAsa CKOPOCTb MOMEKyr.

8. MNOTHOCTb HEKOTOPOro rasa p =6-10"ke/ x>, cpegHsn KBagpaTUYHAS CKOPOCTb MOMeEKyN 3TOro

raza pasHa V =500m/c. HanTu paBneHue, KOTOpoe ra3 okasbiBaeT Ha CTEHKM cocyda. YKasaHue:
IMNoTHOCTb — ecTb Macca B eguHnLy obbema.
1.10° Ma. 2. 6-10°1Ta . 3. 10" Ma. 4. 5.10°Ia .

9. Awmnyna, 3anofnHeHHas YrnekucnblM rasoM W 3anasiHHas, ynana B XOMOAHYH Boay.
MpoaHanuanpyiTte, Kak OyoeT MeHsTbLCSA TeMnepaTypa, AaBneHne n oobem rasa B amnyne. Kakas BenuymHa
MeHsieTcsl He cyllecTBeHHO? CoBepluaeTcsa nu pabdoTta? YKaxuTe npoLuecc, MpoTekatoLwmn B amnyre.

1. Agnabatumdeckun. 2. N3obapunyeckmn 3. 'soTepmuyeckuin 4. N3oxopunyeckun

10. 3anvwute ypaBHEHME NEpPBOro Havana TepmoguHamukn. PaccmoTtpuTte nogpobHee Kaxgoe
crnaraemoe 3Toro ypaBHeHUus. Kak OHM BblMMCIIATCA? YKaxute, Npy Kakom npouecce BCe nogseneHHoe
Tenno uaeT Ha coBepLueHne paboTbl.

1. 3oxopuyeckom. 2. Aanabatmdeckom. 3. N3oTepmunyeckom. 4. N3ob6apnueckom.

BapwmaHT 4

1. Kakoi Bua Tennonepeaayun ConpoBoOXaaeTcsa NepeHocoM BelllecTsa?
1. TOMNbKO KOHBEKLMS. 2. TONbKO TENMNONPOBOAHOCTb.
3. TOMbKO U3Ny4YeHme. 4. KOHBEKLWS U TeNnonpoBOAHOCTb.
2. Hanuwute nepsoe Hayano TepmoauHamuki. Kakue sHauyeHVsi UMeloT criaraemMble B ypaBHEHUU
nepBoro Hayana TepMoaMHaMMKK, 3anncaHHoOM Ansa agunabaTtHoro npoiecca?
1. Q#0, AU =0, A=0. 2.Q=0, AU=0, A=0.

3. Q#0, AU=0, A=0. 4. Q#0, AU=0, A=0.
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3. CoBepuas uukn KapHo, ras nonydun ot Harpesatens Tennoty Q =1x/jxc. CKONbKO TenmnoTol

6bIno oTAaHo xonoaunebHuky, ecnu KMo ngeansHon TennoBon MaluunHbl 25 %.

1. 450 [x. 2. 550 . 3. 650 Jx. 4. 750 Ox.

4. Kakoe yTBEpXAEHME HEBEPHO?
1. [Mpu4ymHomn BPOYHOBCKOrO ABMXKEHMUSA ABNAETCA XaoTUYECKoe ABMKEHNE MONEKYI.
2.  [Ouddysns ectb crneacTBMe XaOTUHECKOro ABUKEHNS MOMNEKyI.
3. bBpoyHoBCcKOe OBVXEHNE BOCNPOM3BOAUT XaOTUHECKOE ABMKEHNE MOSEKYT.
4. CKOpOCTb ABWXEHUS DPOYHOBCKUX YacTUL, CPaBHMMA CO CKOPOCTbIO OBWKEHWUS] MOSEKYI.

5. Uto ByaeTt npovcxoautb, ecnv ABa Tena pasHon temnepatypbl (T, >T, ), COCTOALMX N3 MONEKYI,

Macchbl KOTOPbIX HE paBHbl (M, <M, ) NPUBECTU B KOHTaKT? Kakoe yTBepxaeHne HeBepHO?

1. BHyTpeHHss aHeprusa 6yaeT nepexoamTts oT 17 Tena ko 2.
2. BynyT BblpaBHMBATLCSA CPeAHME CKOPOCTU ABMKEHNS MOMNEKY 3TUX Ten.
3. KuneTtuueckasi aHeprus monekyn BTOporo Tena byget yBenmumBaTtbCs.
4. Mepexopn aHeprum 1 Tena ko 2" GyageT NPOUCXOAUTL MYTEM CTONKHOBEHMS MOJIEKYr 3TUX
Ten.
6. Kakoe yTBepxxaeHne HeBEpPHO?
BHyTpeHHss 9Heprus rasa 3aBucuT oT ...
1. macchbl rasa (m). 2. abcontoTHoM TemnepaTtypsl (7).
3. uncna creneHewn ceoboabl Monekyn (i). 4. razoBov nocTosiHHOM (R).
7. YkaxuTe HeBepHbIn oTBeT. CpeaHsAs KMHeTUYecKass SHeprusi XaoTMYEeCKOro ABWXKEHWUS OJHON
MOIeKynbl onpegenseTca no popmyne:

a) <W>=§kT - Aans mMonekyn Ar 6) <W>=ng - ans monekyn O,
B) (W)=3kT - ans monekyn H,O r) (W)=4kT - anst monekyn NH;

8. B 6annoH HakauanmuM KWCIOpoA, co3AaB npu Temnepatype 47°C pasnewve 8,31-10° 17a.

OnpeaenuTb NOTHOCTb rasa B 6annoHe. , ’
1. 100 ka/m’. 2.10 kalm®. 3. 85 kalm”. 4. 210 kalm’.
9. Mo kaKol hopMyre paccunUTLIBAIOT paBoTy paclUMPEHNs ra3a Npu U30TEPMUYECKOM npoLecce?

1. A=TRTinY2 2. A=0C AT . 3. A=NRAT . 2. A=c , AT,
H A 7 7 uH
10. Ha rpaduke nsobpaxeHsl: naoxopa, n3otepma, usobapa n agnabara. Ykaxunte nsoxopy.
P A

»

<V

BapwuaHTt 5

1. Ma3 nonyyun ot HarpesaTensa 209,5 k/]x Tenna. Ckonbko Tenna ras otaan XonoAunbHUKY, ecrv
KMO uukna paeen 0,47
a) 123,7 kx 6) 125,7 kx B) 150,1 k[P r) 104,8 k/x
2. Ha yepTexe nsobpaxeH umkn KapHo. YkaxuTe OTBET, KOTOPbIN COOTBETCTBYET N30TEPMMUYECKOMY U
aanabaTHOMY pacLUMPEHUIO.
Pa a) npu ABun BC

11
6) npu BCu C4
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B) npn C4 n A

r) npy BC n [JA

3. Mpu Kakux ycrnoBusix nNpoTekaeT n3obapuyecknii npouecc? M3 npuBeaeHHbIX YPaBHEHWUI yKaxkuTe
ypaBHeHuWe n3o6apsbl.

P \Y
a) = const 6) - = const 8) PV =const r) PV7 =const
4. Kakvne yTBEepxaeHus HeBepHbl? KoaddnumMeHT MOBEPXHOCTHOIO HaTSXKEeHUs 3aBUCHT:
a) OT po4a XMAKOCTU 6) OT cunbl NOBEPXHOCTHOIO HAaTSXEHUSI
B) OT TemnepaTypbl r) oT NnoLwaamn NoBEPXHOCTH

5. Kak BbluMcnuTb paboTy agmabaTuyeckoro paclivpeHusi rasa? Mcnonb3yiTe nepBoe Hayano
TEPMOANHAMUKN.

V. PV. - -
a) A=MRT Iz 6) A= 24 ¢,-T, 8) A=PAV ) A=Cy G- T,
IL[ Vl Tl ;L L -

6. 3anuwuTe ypaBHeHMe MepBOro Havana TepMoauHamuku. PaccmoTtpute nogpobHee kaxgoe
crnaraemMoe 3Toro ypaBHeHUSA. Kak OHUW BbIMUCHIAOTCA? YKaXuTe, Npu KakoMm npouecce Bce MNoAaBedeHHOoe
Tenno uaeT Ha yBeENMYeHUe BHYTPEHHEN SHEPIUM.

a) N30XOPUNYECKOM 0) agnabatnyeckom B) U30TEPMNYECKOM r) nsobapunyeckom

7. B 3amkHyTOM cocyne HaxoauTtca 28 e asota n 16 e kucnopoga. Hangute nameHeHne BHyTpeHHeEN

3HEpPrnn 3TON CMEecK ras3os Npu oxnaxgeHun ee Ha 20°C.

a) 600 Ix 6) 650 Ox B) 624 [x r) 630 x
8. Kakoe yTBepxaeHune HeBepHO? [laBneHve raza NponopLMoHarneHo ...

a) cpegHen CKOPOCTU ABMKEHUSA MOSEKYI 6) abcontoTHOM TemnepaType

B) UMCrny Monekyn B eAuHuLe obbema r) NNOTHOCTM ra3a

9. B kakon 13 npueefeHHbIX OOPMYN OCHOBHOMO YpaBHEHWS MOMEKYNSAPHO-KMHETUYECKON Teopun
ponyleHa owmnbka?

2
1 2 CV > 2 2
== K6 - —
a) P 3mn@%g o P=2nm K5l 8 PegnW) ) PV =ZnW)

2

10. YkaxuTe ypaBHeHne Maiiepa B NPUMEHEHNI K MOMAPHBLIM TEMNOEMKOCTAM.

R c
a) Ce=Cy+ 6) C,p =Cpy +A 8) Cp— ¥ R f) Cp=Cp +R
uoou

BapwuaHT 6

1. 100 2 kucrnopopa 6bicTpo (agnabaTmyecku) pacluMpsieTcsl B UWMUHAPE, B pesynbTaTe Yero
TemnepaTypa kucrnopoga noHusunace Ha 160°C. Kakyto paboTty cosepLuun ras?

a) 9-10° e 6) 9.5-10° Jforc B) 10,4-10° /orc r) 11-10° e

2. Ha rpadhuke nsobpaxkeHbl n3oxopa, n3obapa, nsotepma, agmabara. YkaxuTte aguadary.
A

P |
|

> 4

- 3
1
0 1
\
3. Ha rpaduke nsobpakeHbl UI3MeHeHUs1 COCTOSIHUA ra3a. B kakon u3 oTBeToB BKpanach owumnbka?
Pa 2 a) 1 — 2 nsobapHoe pacLumpeHune
1 2 39
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6) 2 — 3 cxaTtue rasa npu T = const

B) 3— 1 obbem rasa mMeHsieTcs, AaBneHve nagaet
npu oxnaxageHunu

r) 3 — 1 n3oxopHoe oxnaxgeHve

4. BeicoTa nogbema XMAKOCTW B Kanunnsipe He 3aBUCKUT OT:
a) poaa XuakocTu 0) pagnyca kanunnspa
B) OT TemnepaTypbl XXMOKOCTK r) ONuHbBI Kanunnapa
5. Onpegenutb Kl ngeansHon TeNnoBOW MalUMHbI, €CIN U3BECTHO, YTO 3a OAMH LMKI NpoM3BeaeHa
pabota 4 k/x n XonoAnnbHUKY nepeaaHo aHeprumn 16 kx.
a) 16 % 6) 20 % B) 25 % r) 40 %
6. Mo kakon hopmyne BblYMCNSETCS TENNO, CO0OLEeHHoe ra3y npu agnabaTmyeckoMm HarpeBaHum rasa
Ha At?

m m
a) Q="c At 6) Q=0 B) Q:;C;NA'[ ) Q=;C,LN+RAT.
i
7. MnoTtHocTb kncrnopoga o =0,9 kel . OnpegenuTb gaeneHue rasa npu Temneparype t =227°C.
a) 1,25-10°Ia 6) 1,29-10° ITa B) 2,01-10° ITa r) 117-10°a
8. Mpn TemnepaTtype 27°C faBnenve rasa B GannoHe 2-10°I7a. lMpu kakol TemnepaType ero

AaBreHne 6yaeTt paBHO 3-10°Ma ?
a)210K 6) 450 K B) 520 K r) 150 K
9. B kakom npouecce Bce COOOLLEHHOE rasy KONMMYeCTBO TEMnOThbl MpeBpaLlaeTcsi BO BHYTPEHHIOK
aHeprmo? Vi3obpasunTe rpadmk aToro npotecca.
10. Ona pasnu4yHbIX rasoB NpMBOOUTCS 4ucno cteneHen ceoboabl monekyn (i). B kakom oteeTe
gonyuieHa owmnbka?
a)anaHe— i=3 6)ana CO-i=5 B) anst H,O — i=6 r) ons NH;— i=8

BapuaHTt 7

1. N\peanbHast mawmnHa pabotaeT no uukny KapHo. Mpu atom 70 % npoueHToB Tenna, nofy4yaemoro
OT HarpesaTtensd, nepegaetca xonoannsHuky. Hantu KMNad uwvkna.

a)40 % 6) 30 % B) 22 % r)24 %
2. Kakoe BblipaxkeHne COOTBETCTBYET BHYTPEHHEN dHeprumn Ang nobon maccel rasa?
a) U =SRT 6) PV = LRT B) U=—RT nu="_Lgr
2 M 2 M 2

3. Kakoe yTBepxaeHne HeBEPHO?
a) C nosbiweHVeM TemnepaTypbl TENNOEMKOCTb ra3a NoBbILIAETCs.
6) [lpu oyeHb HU3KMX TemnepaTypax YNCro cTeneHen cBoboapl MobbIX MOMekyn paBHo i=3.
B) [lpwu HarpeBaHwu rasa npu P =const , BCe Tenno naeT Ha U3MeHEeHNe BHYTPEHHEN SHEPTUN.
r) R — rasoBas NOCTOSIHHAA YMCINEHHO paBHasd paboTe pacluMpeHns MONS rasa npu HarpeBaHun
eroHa 1 Knpu P =const .
4. [a3oBble MPOLECChl, N30OPaXKEHHbIE Ha PUCYHKE, COCTaBIAOT 3aMKHYTbIN Kpyr uukn KapHo. Mpu
KaKux rasoBbIx npoLeccax HeT TennoobMeHa (ykaxuTte CTPOKy OTBeTa).

A
P a) Npn AB n BC.

6) Mpu BC n CA.

B) Mpu CO v OA.

\7 r) Npu BC n JA.

5. YKaxute ycrnoBusi NpoTekaHus aguabatuyeckoro npouecca. Kakoe 13 npuBeAeHHbIX YpaBHEHUIA
ABNSAETCA ypaBHeHWeM aanabats?
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a) — =const 6) - =Const B) PV =const r) PV7 =const

—| o

6. I'IpV| OCyLWleCTBJIEHNN KaKOro m3oripouecca, ysennveHmne abcontoTHoM TemMmnepartypbl hgearbHOro
rasa B jBa pasa npmueoauT K yBelnmM4eHUo gaBrieHnd rasa B Ba pasa?

a) nsobapHoro 6) n3oxopHoro B) M30TEPMUNYECKOTO r) aguabaTtHoro
7. YKaxuTe OCHOBHOE YpaBHEHWNE MOJIEKYNSPHO-KUHETUYECKOWN TEOPUN.
m 3 3KkT 2
a) N=—N 6) E=—kT = [ N P==n(E
PG ) 2 B) L ‘/ . ) 3 (E)

8. Bblumcnute naMeHeHWe BHYTPEHHEN SHepruu rasa, ecrniv emy nepefaHo KONMYecTBO TEMMOThI
200 [Dx v BHeLWHWe cunbl coBepLuatoT Haa HUM paboty 600 k.

a) 800 Ox 0) 200 Ox B) 400 [x r) 600 Ox
9. Ha rpadhuke nsobpakeHbl n3oxopa, nsdobapa, nsotepma, aguabata. YkaxuTte nsobapy.
P a VA P a VA P a
0 T O T o 'V 0 To Vv
a) 0) B) r) 1)
10. Kakon obbvem 3aHumaeT 100 mosb pTyTN?
a)0,5n 0)1n B)1,51 rn2n

Pazgen Ne 3. «QneKkTpn4yecTBO MU MarHeTU3M»

3apava 1

[lBa HenoaBwKHbIX TOYEYHbIX 3apsAga Ji; WM [y, HaxoOAaCb Ha paccTosHWM ' Opyr OT [pyra,
B3aUMOZeNcTBYHT ¢ cunon F. Onpegenute BenudmHy, 0603Ha4YeHHYI0 ™.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
BenuuuHa nepBoro 3apsaa qu, . . .
Ko 4 5 0,5 2 8 6 3 6 4

BenununHa BTOporo 3apsiga gz, HKn| 6 * 5 4 4 * 3 0,5 | 10 * 3 8
PaccTosiHne mexay 3apsgamu r,

i 3|06 | *|5|2|3|=*]|6]2]S3
Cuna B3aVMOAGWCTBIA 33PARCB | 135 | 500 | 36 | * | 80 | 144 | 135| * | 75 | 45 |7,70| *
F, mxH
3apgava 2

B anekTpryeckoM nore ¢ HanpsPkeHHOCTLIO E Ha YacTuLy C aMeKTpUYeckuM 3apsigiom g AencTeyeT cuna F.
OnpegenvTe BenuumHy, 0603Ha4YeHHYyH0 *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
HanpsbkeHHocTb nonst E, kH/Kn| 500 | 400 | * | 200 | 500 | * | 300 | 200 | * | 400 | 300 | *
3apsa q, 10 Kn 32 | * | 48|16 | * [ 32|48 | * |16 32| * | 16
CwnaF, 10" H * 6,4 | 144 | = 16 | 128 | * 96 | 80 * | 48 | 32
3apgava 3

Mrockvin BO3OYLUHBIA KOHAEHCATOP eMKOCThio C 3apsbkeH A0 HanpsbkeHwst U Tak, YTo HampshkeHHOCTb

3MNeKTpMYeckoro nons BHYTPU KoHaeHcaTopa E, a 3apsg koHaeHcatopa (. PacctosiHue Mexagy nnactuHammu
koHaeHcaTtopa d. Onpegenute BenuUMHbLI, 0603HaYEeHHbIE *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
EmkocTb koHaeHcaTopa C, n® * 15 20 10 * 20 * 25 12 30 * 40
Hanpspkenne U, B 20 * * 100 * 75 | 90 * * 50 * 40
HanpspkeHHOCTb anekTpuyeckoro |, 200 | 2001 * | 2501300 * | 200! 100! * | 150! 200
nons E, kBim
3apsag koHgeHcaTopa q, HKn 012 | * 1,2 * 0,75 * 3,6 * 1060 * |030]| *
Paccroshve d, mv 0,20/0,30( * |040|020| * |030|015| * |050|020| *
3apava 4

Mpu cune Toka | 4yepe3 nonepevyHoe ceyeHne MeTanIM4yeckoro NpoBOAHMKA 3a Bpems t npoxoaut N
anekTpoHoB. Onpeagenute BENUYNHY, 0603Ha4YEHHYH *.

Homep BapuaHTa ‘1‘2‘3‘4‘5‘6‘7‘8‘9‘10‘11‘12‘
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Cwuna Toka |, A 0,50 2,0 * 1,0 |050| * 15110 * 20 | 15 *
Bpems t, mc 2,0 * 8,0 | 4,0 * 2,0 | 6,0 * 4,0 | 8,0 * 6,0
Yucno anektpoHoB N, 10*° | * | 25|80 | * |50 |40| * | 80| 25| * | 40|50
3apava 5
Tpn pesuctopa conpotuBneHneM R;, R,, Rs; coegunHeHbl nocrnefoBaTenbHO Tak, 4TO obLliee

COMPOTMBINEHME OAHHOIO ydacTka Lienu cocTaBnsieT R, a HanpshkKeHWe Ha KaXOoM M3 pe3nCTOPOB M TOK Yepes
HUX paeHbl U, Us, Us 1y, |, |3 cooTBeTCTBEHHO. Onpeaennte Benn4mHbl, 0003Ha4YeHHbIE *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
ConpoTuBneHre NEpBOro pe3uctopa 2 4 6 * 3 5 7 * 11 12 15 *
R1, kOMm
ConpoTyBneHre BTOPOro pe3vctopa
Ry, KOM * 6 8 10 * 7 9 11 * 15 | 20 | 25
ConpoTvBreHm1e TPETLENO pe3ncTopa 6 N 10 | 12 7 * 11 | 12 | 15 * 25 | 30
Rs, KOm
O6LLee conpoTuBIEHNe y4acTka Lienm 10 | 18 " 30 | 15 | 21 . 32 | 38 | 47 . 75
R, KOm
Hanps»keHue Ha nepeom . * . * 12 % * * * * 60 *
pesuctope Uy, B
HanpsixeHne Ha BTopoMm * * 16 * * * * * 24 * * *
pesuctope Uy, B
HanpsixeHue Ha TpeTbeM 3 * % * * * 105 | * % * * *
peaucTtope Us, B ’
Cuvna Toka Yepes nepsbii * * * 3 * * * * * 3 * *
pesuctop |1, MA
Cuna Toka Yyepes BTOpoWn " 1 * * * * * 1 * * * *
pesuctop Iz, MA
Cuvna Toka Yepes TpeTui . * * * * 5 * * * * * 5

pesuctop |z, MA

3apava 6
MeTannnyeckaa npoBofioka ASMHOM L n guameTpom d MMEET aneKkTpudeckoe CconpoTuBreHve R.
Onpegenute BenuymHy, 0603Ha4YeHHYIO *, UK pof, MeTanna.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Onvna npoBogHuka L, cm | * 160 | 120 | 80 * 120 | 100 | 20 * 80 | 160 | 60
OvameTp npoBogHuka d,

0,40 * 0,20 | 0,40 | 0,30 * 0,40 | 0,30 | 0,20 * 0,30 | 0,20

MM

ConpoTtuBneHue

NPOBOAHMKA R, OM 2,0 | 0,87 * 0,10 | 0,08 | 0,15 * 0,16 | 0,40 | 0,20 * 0,32
MeTann Pb | Cu Al * w Ag | Cu * Ag Cu Pb *

3apgaua 7
MarHuTHbIN NOTOK, MPOHM3bIBAIOLLIMIA KOHTYP, PABHOMEPHO Bo3pacTaeT (yobiBaeT) oT @; 40 @, 3a BpeMs
At. Mpu atom B koHTYpe Bo3Oyxaaetca OOC nHgykuum &. Onpegennte BennuuHy, 0603Ha4YeHHYH *.

Homep BapmaHTa 1 2 3 4 5 6 7 8 9 10 | 11 12
Ha”a”"“ﬁ‘; fgggﬂ""‘;ﬂg"gr”m”or° * 1804020 * |60]20|80| * | 10 |80] 6,0
KoHeuyHoe 3HayYeHue MarHMTHOro 15 * 60 | 12 | 20 * 00 | 40| 30 * 10 | 9.0
notoka @,, MmB6
Bpemsi MSMGHGHZ?IR;IAEZ"FHMTHOFO notoka| 5 5 | 4 . 50 | 40 | 80 * 10 | 50 | 20 | * | 050
3AC nHpykumm &, B 20 |050| 4,0 * 251025 | 5,0 * 40| 2,0 | 10 *

3apava 8
B ogHOpOAHOM MarHMTHOM Mosie NeprneHAnKYNsapHO K CUIOBLIM NIMHUAM NOMELLEH NPAMONUHENHBIN
NPOBOAHMK AMNMHOMN |, Mo KOTOpoMy TeueT Tok |. MarHuTHas nHaykumsa nond B. MariuTHoe none gencreyeT
Ha Tok ¢ cunown F. OnpegenuTe BeNNYMHY, 0603HAYEHHYHO 3BE3404KON.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 | 11 12
[nvHa npoBoaHuka |, cm * 10,0 | 40,0 | 20,0 * 60,0( 3,0 | 5,0 * 70 | 1,0 | 2,0
CunaTokal, A 15 * 06 |12 | 20 * 08|04 |03 * 10| 0,9
MarHutHas nigykums nons B, T 05| 04 * 0,45| 0,7 | 0,8 * 0,15(0,55| 0,2 * 0,53
CunaF, H 2,0 |0,50| 3,0 * 25 1025| 5,0 * 40| 20 |10 *
3apaya 9

YacTtuua maccon m, umetoLLas 3ap4a4 q, BnetaeT B MarHUTHOE nolne C I/IH,EI,yKLI,IAeIZ B Tak, 4to BEKTOP
CKOpPOCTM U 4YacTuubl nepneHankyndapeH nMHUAMm MarHuTHOM MHOYKUNN. B marHuTHOM none TpaeKTopmeﬂ
YacTuubl ABNAETCA OKPYXXHOCTb ANaMETPOM d. Onpe/:l,enMTe BENMNYUNHY, 0603HaquHyro *,
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Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Macca yactmupim, a. e. m. 40 | 7,0 | 100 * 120 | 140 | 160 | 2,0 * 120 | 110 | 6,0
3apsa yactuupl g, 10™° Kn 16 |16 32|16 | * | 3232|1616 | * |32 16
WHoykuma marHuTHoro nonsa B, mTn|  * 400 | 150 | 100 | 300 * 250 | 120 | 400 | 150 * 200
CkopocTb Yactuupl u, Mmlic 0,70 | * 0,44 | 0,81 | 0,40 | 0,37 * 0,99 | 0,34 | 0,40 | 0,42 *
[Ounametp okpyxHoctm d, cm 58,2 | 16,0 * 505 | 166 | 10,8 | 23,3 * 30,0 | 333|16,0 35,6
3agaua 10
Mpu cune Toka B KaTywwke | aHeprus marHUTHOro nons katywku W, marHutHeli notok @. Onpepenute
BENWUYUHY, 0603HaYEHHYI0 *. Yemy paBHa MHAYKTUBHOCTb KaTyLUKW?
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Cwvna Toka B kaTtywke |, A 40 | 2,0 * 3,01 80 * 8,0 | 6,0 * 8,0 | 6,0 *
OHeprust marHuTHoro nonst W,

Ik
MarHuTHbIN NoTok @, B6 * 1060|060 * 1,6 | 3,0 * 1,2 | 6,0 * 48 | 1,6

PA3LOEN Ne 4. «kKONNEBAHUA U BOJHbI»
BapuaHT Ne 1

6,4 * 1045 2,7 * 9,0 | 16 * 12 | 9,6 * 3,2

1. Mpwn mnsyyeHumn konebaHun OU3NYECKOro MasTHWKA caenaHbl yTBepxaeHus. B ogHoOM n3 Hux
gonyuleHa owmnbka. B kakom?
1. TonbKo Npu mManbix OTKNOHEHUsIX KonebaHus 6yayT rapMOHUYECKUMU.
2. Yewm bonblue amnnutyaa konebaHus masTHuKa, TeM GonbLue ero nepuog konebaHun.
3. Haubonblias Bo3Bpaliaowas cuna byaeT B KpanHeEM NONOXKEHUN.
4. Hawnbonbluas ckopoCTb ABMKEHUS MasTHUKa ByaeT B NOMNOXEHUN paBHOBECHS.
2. Yactoty n nepwop konebaHum U3NYECKOro MasiTHMKa MOXHO onpedenuTb no dopmynam:

a):W{m—ql;T=27Z'/ J V= ! mge ; roe:
J mq/¢ 2 J

w — UMKnM4yeckas yactoTa konebaHuii;

{ — paccTosiHMe OT Ocu NoABeca [0 LieHTpa Macc MasiTHUKa;

J — MOMEHT MHEpPLUM MasiTHUKa OTHOCUTENBHO OCU MPOXOASALLER Yepes LEHTP Macc;
T — Bpemsi, B Te4EHUE KOTOPOro coBepLUaeTcs ogHo kKonebaHue.

B kakom onpegeneHun uUsnyeckmx BenuYuH gonylieHa owmoka?

PN PRE

o . v v
3. YpaBHeHne rapmMoHunyeckoro konebaHus matepuansHOW TOYKU MMeeT BUA: x:23|n[§t+z) oM,

roe
1. A=2 cu —amMnnutyaa;

T
2. o= E — UMKITN4YecKad 4acToTa,

3. ¢ :% — chasa konebaHun;

4. T =6 ¢ —nepvog konebaHun.

HaanTte HeBepHOe yTBepXaeHue.
4. OnpegenuTb YacToTy KonebaHun maTtemMaTnyeckoro MasdTH1Ka, AfIMHa KoToporo 1 m.
1. w=2c? 2. w=1c:; 3. w=4c; 4. @=3ct.
5. Ykaxute puddepeHumManbHoe ypaBHeHWe pAns  cBOOOAHBIX He3aTyxawLlmMX MeXaHU4YecKux
konebaHui NPYXMHHOrO MasiTHUKA.

k
1. q"+w5q=0; 2. x”+ax:0;
3. x”+ix=0; 4, x”+Lx’+£x=O.
LC m m

6. Kakomy 13 npuBefeHHbIX rpadonkoB COOTBETCTBYET MpoLECC KonebaHni anekTpuyeckoro 3apsaa
B JaHHOW cxeme?
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Eacey

7. Hangute Hanbonee nonHoe n BepHoOe onpeneneHne.

BbIHYXOEHHBIMW  9NEKTPOMArHUTHBIMW ~ KonebaHusMM  HasbIBalOTCA  konebaHus, BO3HMKalWMe nopg
JENCTBUEM...

1. BHELLHEN NOCTOSAHHOM 3.4.C.

2. BHELUHEeN Nepnoanyeckn n3aMeHsowencs 3.4.c.

3. BHELUHEN yMeHbLUatoLenca 3.4.C.

4. BHELWHen yBenu4ymBatoLencs 3.4.C.

8. Yepes kakoe BpemMs konebrowasacsa no rapMoHMYeCKOMY 3aKOHY MaTepuanbHas ToYka CMEeCTUTLCS
OT TOYKM paBHOBECUS HA MOMOBUHY aMNIMTYAbl, ecnv nepuon konebaHui 24 ¢?

9. Hantn amnnutyay, UMKIMYECKyro YacToTy U nepuon konebaHun, ecnu koopanHata Tena MeHsieTcs
no 3akoHy X =-0,5cos4znt, v .

. T o
10. HanpsixeHne B CeTM NepemMeHHOro TOoKa M3MEHSEeTCs MO 3aKOHy U =14SIn(27zt +Ej B . Hangute

yacToTy KonebaHun.
BapumaHT Ne 2

1. B rapmoHn4yeckom KonebaTenbHOM ABWXEHUM CKOPOCTb U YCKOPEHWEe Tera NoAYMHSIOTCS 3aKOHY
CUHyCa WUnu KocuHyca. B kakom yTBepxaeHun gonylieHa owmnbka?
1. BekTop cKOpOCTM HanpaBieH B CTOPOHY CMELLEHUS.
2. BekTop yckopeHusi HanpaBneH B CTOPOHY 06paTHYH CMeLLEHMIO.

T
3. ®a3sa konebaHus yckopeHus 6onblue ¢asbl CKOPOCTH Ha 5

4. B MOMEHT BpeMeHM, Koraa CKOpoCTb MaKCUMaribHa, YCKOPEHWE PaBHO HYIHO.
2. OYyHKUMM CMELLEHMS, CKOPOCTM M YCKOPEHUSI B FapMOHMYECKMX KonebaHusx BblpaxaroTcs
ypaBHEHUSIMU:

1. x=Asinat; 2. v=Awcosat ; 3. a=w’X; 4, u:Aa)sin(a)H%j.

B 3anucb ogHoro ypaBHeHus1 Bkpanach owwmbka. B kakom?
3. AMnnuTyga rapmoHudeckoro komnebaHnus 3 cm, yactota konebaHum 20 [y, HayanbHast dasa

. T . o
KonebaHui 3 HarnguTe BepHOEe ypaBHEHME 3TUX KonebaHui.
1. x:3sin(20t+%],cm .
. T
2. X=3$In[40ﬂt+§j,CM .
T

3. Xx= 3Sin(§t +%j,CM .

4, x= 3Sin(£tj,CM .
3

4. Ha kakoM 13 npuBeAeHHbIX PUCYHKOB 1306paxeH rpaduk cBoGoAHbIX He3aTyxatolmnx KoneGaHuin?

5. Ykaxute gudpdepeHumanbHoe YypaBHEHWEe Ang CBOOOAHbLIX He3aTyxawlmx konedaHun
PU3N4ECKOro MasiTHUKA.

1. x”+£x:0; 2. 0‘”+m_g|0‘:0?
m |
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3. q”+L—1Cq=O; 4. 06"+|g0€=0-

6. Hangute HeBepHOe yTBEPXKOEHME.

1. [na NOCTOSAHHOrO TOKa KaTyLlKa MHAYKTUBHOCTM HE OKa3blBaeT COMPOTUBMNEHNS.
2. [MOCTOSsIHHBIV TOK Yepe3 KOHAEHCAaTop TeYb HE MOXET.

3. lMepemeHHbIN TOK TEYET Yepes KOHAEHcaTop.

4, [nst NOCTOAAHHOIO TOKa KaTyLlKa MHAYKTUBHOCTM OKa3blBaeT CONPOTMBIIEHME.

7. KonebaTtenbHbIn KOHTYp COCTOUT M3 UHAYKTUBHOCTM 0,23 [H, eMKoCTU 7 MK® N CONpOTUBMEHMUS
40 Om. Onpepenute fobpoTHOCTL KonebaTenbHOro KOHTypa, ecnv YyacTtota pasHa 50 [y.
1.8. 2.45. 3.9,1. 4,12.

. T o
8. HanpskeHne B ceTM NepemMeHHOro Toka M3MeHseTcs no 3akoHy U :145|n[27zt +EJ'B' Hangute

YacToTy KonebaHui.
1. v=1207y. 2. v=507y . 3. v=607Yy. 4, v=1Iy.

9. MaTtematu4deckuii masaTHUK coBepwaeT 30 konebaHun 3a ogHy MuHyTy. OnpenenuTb nepuog n
yacToTy KonebaHun.

o o T T
10. YpaBHeHWEe rapmoHuYeckux konebaHuii maTepuanbHOW TOYKM UMeeT BUA: x:SCo{ZtJrgj.

Onpepnenute asy aTux konebaHui.
BapuaHT Ne 3

o T T
1. YpaBHeHMe rapMOHNYECKNX konebaHui umeeT BMA: X 2500{2t+€j. Onpep,enMTe nepmnoa aTunx

KoneodaHun.

T
2. Kakow oTpe3ok Ha rpadmke npaBurbHO NokasbiBaeT nepuop konebaHnn?

X A
1492

1. Ze 2. Z ¢ 3. 4 4.8c.
4 2

4

5

3. Ykaxute BepHoe AaAuddepeHunansHoe YypaBHEHWe [Ons  CBOOOAHbLIX — 3NEKTPUYECKUX
HesaTyxatLwmx KonedaHun.

1. x"+ X x 0. 2. a+M 0.
m |

3. ¢+ q=0 4. a"+84-0

44500, . Lar=0.

4. Mpwn paccMmoTpeHnmn konebaHun maTteMaTM4eCcKkoro MasiTH1Ka caenaHbl yTBepxaeHus. B ogHom n3
HUX gonylleHa owunbka. B kakom?
Mpn BOMNbLWNX OTKNOHEHUAX MasTHUKA KonebaHust He ByayT rapMOHUYECKUMMU.
Yem Gonblue Macca MasiTHUKA, TEM MeHbLUEe YacToTa konebanun.
MakcnmanbHble 3Ha4YEeHUSA CKOPOCTU M YCKOPEHUS HE COBMagatoT MO BPEMEHM.
B kpalriHeM NonoXeHun yckopeHue MasTHUKa MakCcuMarnbHO.
5. Ykaxute HeBepHy hopMyny:
1. ©@=0T. 2.®:é. 3.®:I. 4.®:i.
T T N
roe: @ — norapudpmudecknin gekpemeHT, N — yucno konebaHun, coBepluaeMbix 3a BPEMS pernakcauuu, 7 —
BpeMms penakcauuu, T — nepuog konebaHuii, & — KOaPULNEHT 3aTyxaHusl.
6. YkaxuTe dhopmyny ansa onpeaeneHns EeMKOCTHOIO CONPOTUBIIEHUS.

PonPE

1 x-1 2 x -1
ol wC
3. X=wlL. 4, X =aC.

7. Onpefenutb LUKNWYECKYlD 4acToTy KorebaTenbHOro KOHTypa, €MKOCTb KOTOporo 7 MK®,

NMHAYKTMBHOCTbL 0,23 [H.
1.785c™. 2.1256 ¢, 3.57¢" 4.0,788 c™.
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8. KoopguHaTta konebniwierocss Tena u3MeHsieTcsa no 3akoHy: x=01cos3zt. Onpegenutb
amMmnnuTyay, Nepuoa v YacToTty konebaHui. (3akoH 3anucaH B CU).
9. KamepToH nmeeT cobCTBEHHYIO YacToTy konebaHun 440 [y. Kakor 4yacToTbl Hago B3siTb APYron
KaMepTOH, 4TOoObl HabnaaTb SABNeHne pes3oHaHca?
10. Hanuwwute dopmyrbl KNHETUYECKOW M NOTEHLUMANBHON 3HEPrUKn KoneobntoLlerocs Tena.

BapwuaHT Ne 4

1. Yemy paBeH nepuopg konebannin?
A.KonunuyecTBy konebanuii 3a 1 c.
B. BpemeHun ogHoro konebaHus.
C.Konun4yectsy konebaHui 4o 3aTyxaHus.
D.BpemeHu konebaHui 4O MOMEHTa 3aTyxaHusl.
E. HanbonbLuemy OTKITOHEHUIO OT NOMOXEHUA paBHOBECHS.

y (T, 7
2. YpaBHEeHMe rapmoHu4eckoro konebaHmst matepuanbHOM TOYKUM UMEET BUA: x=25|n[§t+zj, oM,

roe
A. A=2cm - amnnutyaa.

T
B. o ZE — UMKIMM4ecKad 4YacTtoTa.

C.o :% - (hasa konebaHui.

D.T =6¢ - nepwog konebaHun.

Hangute HeBepHOEe yTBEPXAEHNME.
3. Kak wu3smeHutca nepuon komnebGaHun NpPYyKUHHOrO MasiTHUKA, €Cnu  YyBENUYUTb Maccy
koneb6nioLerocsa Tena?
A. yBenuunTcs.
B. He namenurcs.
C.yMeHbLUNTCA.
D.6yneT paBeH Hynio.
4. Kakomy 13 npvBefeHHbIX rpacrKoB COOTBETCTBYET NpoLecc KonebaHui anekTpuyeckoro 3apsaa

B JaHHOW cxeme?
-—,C.F R 4 l
A

5. Uto Takoe amnnuTyaa konebaHmn?
A. Bpems ogHoro konebaHus.
B. konun4yecTBO KonebaHui 3a 1 c.
C.vyacToTa KonebaHun.
D.Haunbonbllee OTKNOHeHME OT NOMNOXEHNs] paBHOBECHS.

o o . (T T o
6. YpaBHeHne konebaHum maTepuanbHOM TOYKM UMEET BUA x=4sm[5t+§j. Hangute

MakcumarbHY0 cuny, AeNCTBYHOLL YO Ha TOYKY, ecnn ee macca 100 a.
A. 0,314 H B. 0,628 H
C. 0,986 H D. 1,254 H
7. YTOObl HANTK YacTOTy KONeBGaHWUIA HYKHO:
A.Bpems konebaHuin pa3gennTb Ha NX KONTMYECTBO.
B. konn4yecTBO KonebaHun pasgennTb Ha BpeMs UX OCYLLLECTBIEHMS.
C.konnyecTBo KonebaHni yMHOXNTb Ha BPEMS.
8. Ykaxute auddepeHumnanbHoe ypaBHeHUe ans CBOOOAHbIX HesaTyXalolmMxX MeXaHU4YeCcKux
konebaHui NPY>XMHHOIO MasTHUKA.

A q'+a5q=0 B. x+Xx=0
m
C. x"+ix:0 D. x”+Lx'+£x:0
LC m m

9. Kak HasbiBaeTca kornebaTenbHas cucTema, KoTopasi COCTOUT U3 METanjMyecKkoro Liapuka,
NoABELUEHHOro Ha AJSIMHHON HEPACTSHKUMOW HUTK?
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A. IPYXMHHBIN MaSTHUK
B. pmnsnyeckmnin MasTHUK
C.maTemaTnyeckmin MasiTHUK
10. Ykaxute bopMyny, packpbiBatoLLy0 PU3NYECKUIN CMbICH KO3 PULMEHTa 3aTyxaHus O:

A S=— B. 5=2 c. s=% D. 5=NR

2m T T 2L

roe r — KoadUUMEHT CONPOTUBNEHMNS Cpeabl;

m — Macca KonebnoLwencsa Toukuy;

T — nepuoa konebaHu;

O - norapnMmnyeckuin JEKPEMEHT 3aTyxaHus;

T — BpeMs penakcauuu;

R — oMnyeckoe conpoTuBrEHNe KOHTYPa;

L — MIHAYKTMBHOCTb KOHTYpa.

BapumaHT Ne 5

1. BbIHY>KAEHHbLIMW 3MEKTPOMarHUTHbIMK KonebaHMsMKN HasbiBaloTCsA korebaHus, BO3HUKaoLLme nos
JENCTBUEM ...

A. BHellHen noctositHHon O[C.
B. BHelHen nepuoguyeckm nameHsowenca 3C.
C. BHelHen ymeHbLuatowwenca 30C.
D. BHewHel yBennunsatowencs SC.
2. Kakyto pmanyeckyto BenumumHy namepsiort B repuax?

A. yacTtorty.
B. WHOYKTUBHOCTb.
C. nepwog.

D. AnuHY BOMHbI.
E. eMKocCTb.
3. Mo rpadmky cocTaBbTe ypaBHeHWNe konebaHui cunbl Toka. Hangnte npaBunbHbIN OTBET.

A | =19,6cos(;zt +Ej'

B. | :14sin(£tj.
4

c. 1 =14sin[4t+%].

D. | :—19,65in[%tj.

4. Kak nameHuTcsa nepuog konebaHum mateMaTU4eCckoro MasgTHUKa, ECNN YBENNYUTL €ro AJTMHY?
A. yBenuuutcs.
B. He nsmeHuTcs.
C. ymeHbLUUTCS.
D. ©OygeTt paBeH Hynio.
5. Hangute amnnutygy rapMOHMYEcCKOro KonebaHwusi, MOfy4YeHHOro OT CIOXEHUS! OAMHAKOBO

HanpasneHHbIX konebaHun, nepefaHHbIX YpaBHEHUAMMN: X, = 0,0300567&}‘4 ; Xy = 0,04005[57zt+£j, M

A. 0,07 m. B. 0,05 m. C. 0,04 m. D. 0,01 m.
6. B kakmx eguHnuax namepsieTcsa nepuog konebaHun?
A. cekyHpax.

B. repuax.
C. paguaHax.
D. wmetpax.

7. AmMnnutyga rapMoHudeckoro konebanusa 3 cm, yactota konebaHunm 20 [y, HavanbHas dasa

konebaHum % Hangute BepHoe ypaBHeHMe 3TUX konebaHui.
. v
A. x:35|n(20t+§j, cm

B. x= 35in[407zt +%j oM
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C. x= 35in(§t +£), oM .
T 3

D. x= 3sin(%t} oM .

8. Kakue konebaHns onucbiBaloTcs 3akoHoM X = Asin @t +¢ ?

A. cuHycouparnbHble.
B. rapmoHu4eckue.
C. 3satyxawowue.
D. maTemaTudeckue.
9. Ha kakom un3 npuBeaeHHbIX pUCYHKOB M3obpaxeH rpadunk cBOBOAHbLIX He3aTyxatowmux konebaHmin?

N N[
IGL/_M_’E 4

10. CeoGoaHbIMM Ha3bIBalOTCA KonebaHns, KOTopble NPOUCXOAAT NoA AENCTBUEM ...
A. BHeLHWX cun.
B. BHyTpeHHUX cun.
C. cunbl TpeHus.

BapumaHT Ne 6

1. MatepuanbHaga Touka konebnerca rapmoHuveckm ¢ amnnutygon 10 cm, nepMoaom 2 ¢ 1 Hynesowm
HayanbHow cdason. HaanTte BepHble ypaBHEHUSI 3TOrO KonebaHus.

a) x =105in(27z +t +%j cm

6) x=10sin zt, cu
B) x=10c0s€r +t Jou

r x :lOCO{ﬂt —%j, cm

2. Kakow oTpe30ok Ha rpaduke npaBuiibHO NOKa3biBaeT aMnnuntyay konebanunin?
3 1— —

q e |

3

3. 3aTyxawowme konebaHns onuckiBalTcs ypasHeHneM x = Ae ¥ cos@t + ¢, . Kakne yTeepxaeHus

HeBepHbI?
a)Ag — aMnnuTyga aTux konebaHui

0) Aoe"’* - aMmnnuTyga aTux KonebaHui

B) W — UMKNnYyeckas yactora
r) @o - hasa aTnx konebdaHum
4. Kakoe yTBepxaeHue HeBepHO? [pn rapMoHu4eckoM KonebaTenbHOM ABWKEHUM ...
a)... NPOMCXOAWT MNEepUOANYECKUA Nepexond KMHETUYECKOW 3JHEprum B MOTEHUMamnbHYyl WU
HaobopoT.
0) ... MaKCcMMarbHble 3HAYEHNS KNHETUYECKOW U MOTEHLMAaNbHON SHEPIM PaBHbI.
B) ... B MOMEHT, KOrja YCKOPEHUE MaKCMMarbHO, KUHETUYECKas SHEPIUS TOXE MaKcUMarnbHa.
r) ... B MOMOXEHUW PaBHOBECUS MOTEHLMANbHasa 3HEPTNSA paBHa HymMo.
5. Kakomy w3 npuBegeHHbIX rpaguKoB COOTBETCTBYET MpoLecC anepuoaunyecknx konebaHun
anekTpuyeckoro 3apsga’?
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6. YkaxuTe BepHOe pelleHne anddepeHLnansHOro ypaBHeHUst Ansg CBOOOAHbLIX 3aTyxatoLimx
konebaHui NPYXMHHOrO MasiTHUKA.
a) x=Agcos@t+g,
6) x = Aye ¥ cos@t + g, _
B) =0y Ccos@t+¢,

r) q=0ee * cos@t+g,
7. YKaxuTe npaBuribHYto dhopMyry, CBA3LIBAIOLLYIO Neprog koriebaHui ¢ 4acToTom KoneGaHuii:

a)T:E
2r
6) T =2
B)T:l
1%
N T=mv

8. Hanante HeBepHble yTBEpXKAeHMS. [eprnog — aTo ...
a) ... Bpems, 3a KoTopoe dasa konebaHusa nonyyaeT npupaiieHue 2 7.
0) ... Bpems, 3a KOTOpOe COBepLUaeTCs 0O4HO NofHoe KonebaHue.
B) ... BENMMYMHA, NOKa3blBaoLLAsA CKOMbKO KonebaHui coBepLluaeTcs 3a OAHY CEeKyHAay.
r) ... BEMM4YMHA, MPONOpUMOHAnbHasa YacToTe KonebaHun.

9. ToHKoCTeHHbIW 00Opy4 pagumycom R=05m Bucut Ha reosge. OnpegenvTb Nepuoa Marnbix
konebaHuii obpydya. YkasaHue: Ans BblYUCIIEHMS MOMEHTa WHepuun o0pyva NpUMEHUTb Teopemy
LTenHepa.

a)3c
0)2c
B)4cC
r25c
10. Ykaxute popmyny ans onpeneneHnsa MHOYKTUBHOIO CONPOTUBIIEHNS.
a) X :i
oL
6) X :i
oC
B) X =wlL
r) X=aC

PA3[OEN Ne 5. «ONTUKA»
BapwmaHT 1

1. Kakas (bopmyna 3aKOHa nperioMmrieHna cBeTa HeBepHa? a — yron nageHuma ceeta, y — Yyron

npernomMneHus ceeTa.
a) S'_na=n21 6 Sl-na:ﬁ B sllnoe:n_2 . S{na:ﬂ
siny siny vy siny m siny v,
2. Jlyy cBeTta nepexoauT u3 Bo3gyxa B BewectBo (n=14). Yron nageHua nyda paBeH 45°.
OnpegennTb yron NpenomeHus.
a) 30° 6) 45° B) 60° r) 90°
3. MocTpowiTe n3obpaxxeHne npegmeTa:
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Y
4. B 4yem 3aknovaeTcs siBreHne nHrepdgepeHunn? NHtepdepeHums — aTo ...

a) CroXeHue CBETOBbIX BOSH.

0) cnoxeHune KOrepeHTHbIX BOJIH.

B) CIOXeHMWe BOJH C OAMHAKOBOW aMninTygoun.

r) CroXeHue BOJSH C MOCTOSIHHOW pasHoCTbIo has.
5. OnpegenuTtb YMCO WTPUXOB Ha 1 MM AMpaKkUMOHHON pelueTkn, ecnu yrny agndpakuum ¢ = 30°

COOTBETCTBYET MAaKCUMyM HETBEPTOro nopdaaKka ana MOHOXpoMaTn4eCcKoro ceeta C AnvHom BonHbl 0,5 Mk,

a) 100 mm* 6) 150 mm™* B) 200 MM r) 250 mm™*
6. Mpn NpoxoxaeHNn eCTeCTBEHHOrO CBETa Yepes Nonspmu3aTop ero MHTEHCUBHOCTD ...

a) yBenunuymeaeTcsd B 4 pasa 0) yBenuumBaeTcs B 2 pasa

B) yMeHbluaeTcs B 4 pasa r) yMeHbLiaeTcs B 2 pasa

7. [Ona Bcex Tem, HaxoOAWMWXCA NpuM  OAMHAKOBOW  TemnepaTtype, OTHOWEHWe  UX
ny4yeuncnyckaTenbHON K fy4enornowaTensHon cnocobHoCcT ByaeT NOCTOSAHHO. 3Ta BENMYMHA Ha3biBaeTCs:

a) nocTtosiHHas lNnaHka 6) yHuBepcanbHasa dyHkunsa TomcoHa
B) yHMBepcanbHas dyHkumnsa Kupxroda r) noctosHHasa Pugbepra
8. 3akoH BuHa nveet cnegyowun Bua:
14
4 b
a)rnr =Cv3Ae T 6) Amax :? B) Viin =T r Re =oT*

9. KakoBa 6blna AnvHa BONHblI PEHTTEHOBCKOrO M3My4YeHUs, ecrnv npu KOMNTOHOBCKOM paccesHuu
3TOro nsnyyeHus rpaduTom nop yrrom € =60° AnuHa BOSMHbLI PACCESTHHOrO M3NyYEeHNs okasarnacb paBHOWM
25,4 nm?

a) 24,42 nm 6) 24,2 nm B) 2,42 nm r)42,2 nm

10. U3 ypaBHeHuss OnHLWTENHa Ansa BHewWwHero dotoaddekTa cnegyer:

a) npu yMeHbLUEHUN YacToTbl NajaloLWero U3ny4yeHns MakcuMmarbHas KUHeTMYeckas SHeprus
NYHENHO BO3pacTeT U He 3aBUCUT OT €0 MHTEHCUBHOCTMN.

6) npv yBenuyeHMn 4YacToTbl MagaloLlero U3nydYeHns MakcumasbHas KMHeTU4Yeckas aHeprus
NVHENHO YMEHBLUUTCH U 3aBUCUT OT €ro0 MHTEHCUBHOCTM.

B) MpW yBENWYEHUM YacTOTbl Majarolero U3nyvyeHns MakcumarnbHas KUHeTMYeckas SHeprus
NYHENHO BO3pacTeT U HEe 3aBUCUT OT €ro MHTEHCUBHOCTW.

r) MpU yMEHbLUEHUN 4acTOTbl MafalroLero U3nyyYyeHus MakcumarnbHas KMHeTU4ecKkas SHeprus
NNHENHO BO3pacTeT M 3aBUCUT OT €ro UHTEHCUBHOCTMU.

Bbibepute npaBunbHoe cyxgeHue.

Paspen Ne 6. «kATOM U aTOMHOe 4po»
BapwmaHT 1

1. Kak dhopmynupyetcs BTopow noctynat bopa?

a) nNpuM nepexode aNekTpoHa C OAHOM CTauuoHapHoW opbuTbl Ha Opyrylo um3nydaercd
(mornowiaetca) oauH (OTOH C 3HEPrMer paBHOW pPa3HOCTM SHEPTrU COOTBETCTBYHOLLMX
CTaLMOHapHbIX COCTOAHUI

6) aToMbl 0bnagaloT ANCKPETHOCTBLIO 3HEPTUN

B) He TONMbKO (POTOHbLI, HO W 3MEKTPOHbl, M nbble Apyrve YacTuubl Matepuu, Hapsigy C
KOpMNycKynspHbIMW, 06riagatoT BONIHOBLIMM CBOMCTBaMMU

r) B aroMe CYLeCTBYIOT CTalUOHapHble COCTOSIHWS, B KOTOPbIX OH HE N3MNy4aeT SHepruu

2. YkaxuTe mogernb atoma renusi, Kotopast AEMOHCTPUPYET NOrMOLLEHNE KBAHTa SHEPTUN.
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1 2 3 4 5

a)1 6) 2 B) 3 r)4 n)5
3. Kakas us dpopmyn onpegeneHus AnuHbl BonHbl Ae Bpoinga sanncaHa BepHO?
a) A= 6) A= B) A= N i=2
mo mo hov hc

4. Pesepcdopoom u bopom Obiflo [gokaszaHO, 4YTO aTtoM COCTOUT M3 siApa W 3rEKTPOHOB.
MonoxuteneHbIn 3apsa M NOYTU BCA Macca atoma cocpefoTodeHa B sgpe. Kakumu onbitamu u
paccyXaeHNs M1 MOXHO NOATBEPAUTb YKadaHHOE CBOMCTBO aToma? YKaxuTe npaBuribHbIA OTBET.

a)

6)

a)

OnbITbl N0 6oMBapanpoOBKe TOHKON antoMUHUEBOW (POnbrn (TOMWUHOW B HECKOMBbKO MUKPOH) a-

YacTMuamm nokasanu, YTO MOYTU BCE a-4acTuubl MPOXOASAT CKBO3b (PONbry, XOTS B Takom

donbre cogepxaTca 4eCATKN ThICAY aTOMHBIX «CII0EB».

Ecnn 6bl obpallieHne anekTpoHOB no opbuTam B artomax COMpPOBOXAANoChb WCMyCKaHUeMm

3MEeKTPOMAarHUTHbIX BOSIH, TO 3NEKTPOHbl AOMKHbI 6blnn Gbl yNacTb Ha A4po, T. €. aTOMbl He

ObInn Obl YCTONYMBBIMMN.

OO6palleHne 3MeKTPOHOB BOKPYr S4pa, Kak LeHTpanbHOro Ttera, OOYCrOBMEHO Hanmuumem

opbuTanbHOM  CKOPOCTW,  KYNOHOBCKOrO  MPUTSDKEHUA K SAPY,  Wrpawowero  pofb

LEeHTPOCTPEMUTENBHOW CUIbl, U Mario MacCcoW 3MeKTPOHOB.

ManyyeHnio aToMOB nMpeaLecTByoT npoueccol Bo3dyxaeHud. Hanbonee vacto BcTpevaeTcd

BO3Oy)XAeHWe aTOMOB 3NEeKTPOHHbIM yaapoM (Hanpvmep, B rasopaspsgHbix Tpybkax) wnu

CcOoydapeHusIMU COCefHUX aTOMOB M MOMEKyn (Hanpumep, B HUTW NaMMOYKU HakanumBaHus) 3a

CYeT TENMOBOro ABWKEHUS.

CneKTpbl MCNyCKaHWUA pa3pexeHHbIX ra3oB SABMATCS NuHendatbiMu. Kakgon nvHum chnektpa
-E,

E
COOTBETCTBYET OonpeneneHHad Yactora: v = nT

5. Kakme yacTvubl wu3nyyalwTcd Npu  ykasaHHOM  npouecce  paguvoakTMBHOroO  pacnaga?
(MpomexxyToYHble peakuun He 3anucaHbl)

A A-4
7 A>3 B+X

a) ¢ -4acTmua 1 aNeKTPoH 6) & -yactnua B) 2 aNeKTpoHa r) 9NeKTpoH
6. Ha puc. cxemaTnyeckn msobparkeHbl HEKOTOPblE MPOLIECCHI, KOTOpPblE MOTYT MPOWCXOAWUTb BHYTPM
aToma BoJopoJa. YkaxuTe, Kakoh U3 3MNeKTPoHHbIX nepexogoB (1 — 5) conpoBoxpgaetcs

8.

nornoweHnemM MeHbLUEero KeaHTa 3Heprun.

a)1 6) 2 B) 3 r)4 n)5
7. KT0 13 y4eHbIX BepBble OTKPbI SABNEHNE paanoakTUBHOCTMN?
a) 1. TomcoH 6) 3. Pesepdopa B) A. bekkepenb r) A. QUHWTENH
Kakas aHeprus «BblgenseTcs» npu peakuum: §Li+fH —>fBe+§n ? BbluMCNnUTE 1 YKaXXUTE NPaBUibHbIN
OTBET.
a) 10 MaB 6) 12,5 M3B B) 15 MaB r) 17,5 MaB a) 20 MaB
a-u3ny4deHume — aTo ...
a) noTok saep renus
0) nOTOK OTpUUATENbHBLIX YacTuy,
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B) MOTOK HEWTPanbHbIX YacTuy

r) cpeav OTBETOB HET NPABUITLHOMO
10. Hantu gnuHy BonHbl e bponnsa ons anekTpoHoB, NpoLleaLllnX pasHoCTb noTeHuunanos 1 B.
a)12,3 A 6) 145 A B)2,5A r 3,4 A a)1,3A

BapwmaHT 2

1. Kakoe(-ue) ytBepxxaeHue(-s1) BepHo(-bl)?
A: y 130TONOB pasHble Macchbl aTOMHbIX 4ep
B: y n3otonoB pasHble 3apsabl S4ep
a) Tonbko A 0) Tonbko b B)JMA nb rNHm A, Hn b
2. Y -usnyyeHue — 3To ...

a) SneKTpoOMarHWTHbIE BOSHbI C ANVMHON BOSHbI MEHbLUE PEHTFEHOBCKUX
©) noTok sgep aTOMOB renuvs

B) MNOTOK 3NEKTPOHOB

r) MOTOK NPOTOHOB

) MOTOK HEWTPOHOB

3. Sgpo uzotona 45U, nornowas HeMTpOH, WCMbITLIBAET AereHWe Ha ABa Gonee nerkux sapa

(OCKOTKa) C UCMYCKaHUEM [BYX HEMTPOHOB. ECIIM OHUM 13 OCKONKOB SIBNAETCS SAPO Lieansi 5oCs
TO 4 pYyrou OCKONOK NpeacTaBnsieT cobom a4po ...
a) ioZr 6) 's5Ba B) 37RD r) sr n) ‘sC
4. Kakme 4acTuubl M3Ny4yalTCA NpUM  yKa3aHHOM Mpouecce paguoakTMBHOro  pacnapa?
(MpomexyTouHble peakuun He yKasaHbl).
AA—>, B+ X
YKaxuTe BepHbIN OTBET.
a) anbda-yacTvua u dMeKTPOH.
6) anbda-vyactuua.
B) [ABa 9MeKTpoHa.
r) 3NEeKTPOH.
4) ABe anb@a-vyacTuubl U 3NEKTPOH.
5. CornacHo coBpeMeHHbIM NpeAcTaBneHnsam SApo atoMa COCTOUT U3 ...
a) 9NEeKTPOHOB M NPOTOHOB
0©) HEeNTPOHOB U NO3UTPOHOB
B) OAHMX NPOTOHOB
r) MPOTOHOB M HEVTPOHOB
6. Yemy paBHO YMCNO NPOTOHOB B Ape? YKaxuTe BEPHbIN OTBET.
a) u4ucny anekTpoHoB B oboroyke atoma (Z).
6) maccoBomy uucny (A).
B) A-Z
r A+Z
7. CKOMbKO MPOTOHOB 1 HEUTPOHOB COAEPXUTCS B SAPE CBUHLIA % Pb?
a) 82 npoTtoHa, 214 HENTPOHOB
0) 82 npoTtoHa, 132 HelTpoHa
B) 132 npoToHa, 82 HenTpoHa
r) 214 npoTtoHoB, 82 HeWTpOHa
8. Kakyto uenb ctaBun nepeg cobon bop npu co3gaHMm noctynatoB?
a) cBs3aTb B €QWHOE Uernoe aMnMpu4eckne 3aKkOHOMEPHOCTU NMHENYaTbIX CMNEKTPOB, SAEPHYIO
mMogenb atoma Pe3depdopaa 1 KBaHTOBBIN XapakTep U3ny4eHust 1 nornoLleHns ceeta
0) [okasaTb OUCKPETHOCTb 3HAYEHMI SHEPTUN aTOMOB
B) [OKa3aTb, YTO He TONbKO (POTOHbI, HO M ANEKTPOHbI U Mobble Apyrue 4YacTuubl maTepuu,
Haps4y C KOpnycKynspHbIMW, o6ragaloT BONIHOBLIMY CBOMCTBaMM

9. BbIUUCIIUTL SHEPIUIO CBSI3M SApa amoMUHUST 4 Al (6 MoB) . PelunTe 1 yKaxuTe BEpHbIA OTBET.

a) 200 MsB 6) 220 M3B B) 240 MaB r) 260 MaB a) 250 MsB
10. OnpenennTtb aHepruto poToHa, Npy KOTOPOW €ro Macca paBHa Macce MOKOS 3NeKTPOHa.
a) 9-10" e 6) 40,5-10™ /i B) 81-10" /P r) 4,5-10" /e

LWkana n Kputepun oueHnBaHuA
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- OLEHKa «OTNIMYHO» BbICTABNSETCA OOyYalLleMycsi, ecrnv npaBUibHO BbIMONHEHO Gornee 81 %
3aJaHun;

- OL|EHKa «XOPOLLO» BbICTaBMsEeTCA 00y4atoLLEeMyCsl, eCrv NpaBuUibHO BbINOMHEHO oT 71 oo 80 %
3aJaHun;

- OLiEHKa «YOOBIETBOPUTENbHO» BbICTaBMsIETCS 00Yy4atoLEeMYCs, €Crnn NpaBUbHO BbIMONTHEHO OT
61 0o 70 % 3agaHun;

- OLEeHKa «HeyaoBNeTBOPUTENBHO» BbICTaBMSETCS ObydyaloLlemMycs, ecnv NpaBuibHO BbINOMHEHO
mMeHee 61% 3agaHun.

Utorosoe TecTupoBaHune no nToram M3yv4eHnA gUCUNNIINHDbI

Mo OKOHYaHUM M3y4eHUs OUCLMNIMHBI  Ooby4alolimecs npoxogsaT WTOroBoe TeCTUpPOBaHME.
TecTtupoBaHue sBnsieTca OPMON KOHTPOINS, HanpaBneHHON Ha MPOBEpPKY BrageHUsl TEPMUHOMOMMYECKUM
annapatoM N KOHKPETHbLIMW 3HAaHNAMM B 06nacTy uU3mnKu.

TecTnpoBaHMe OCYyLWECTBASETCA MO BCEM TeMaM W pasgenaMm AUCUMNAWHBI, BKAYask TEMb,
BbIHOCUMMbIE Ha CaMOCTOATESIbHOE U3yYeHue.

NTtoroBoe TecTtupoBaHue nposogutcs B ANOC yHuBepcuteTa. lNpouenypa TeCTMpoBaHMUs orpaHnMyeHa
BO BPEMEHU U NpeanonaraeT MakcumMarnbHOe cocpefoToveHne obyyatoLLerocsi Ha BbINOMIHEHUN TeCTa.

TecTupoBaHMe MpPOBOAUTCA B 3neKTpoHHoW dhopme. TecT BknoyaeT B cebs 20 3agaHui. Bpewms,
OTBOAMMOE Ha BbINOSHEHME TecTa — 60 MUWHYT. B Kaxabll BapuaHT TecTa BKIOYalTCA BOMNPOCHI B
CrnefylLlem COOTHOLLEHWUW: 3aKkpbiTble (OOUHOYHBLIN BbIGOp) — 25— 30 %, 3aKkpbiTble (MHOXECTBEHHbIN
Bbl6op) — 25 — 30 %, oTKpbITblE — 25-30%, Ha ynopsinoyeHune n cooreetctane — 5-10%.

CTpyKTypa UTOroBoro tecra:

3agaHune Ne1 — KnHemaTmKa NocTynaTeNlbHOro ABUXKEHWS;

3agaHune Ne2 — kKnHemaTuka BpallaTesibHOro ABUKEHWS;

3agaHne Ne3 — auHamuka;

3apgaHue Ne4 — 3aKOHbl COXpaHeHUs;

3agaHve Ne5 — monekynapHas pusnka;

3apgaHue Ne6 — TepMoaMHaMuKa;

3agaHune Ne7 — anekTpocTaTuka;

3agaHune Ne8 — 3aKoHbl MOCTOSAHHOIO TOKa;

3apaHne Ne9 — marHutHoe none;

3apgaHue Ne10 — anekTpoMarHuTHast MHOYKLUS;

3apaHue Ne11 — konebaHus;

3agaHue Ne 12 — BofHbI;

3agaHune Ne 13 - reomeTpudeckas onTuka;

3agaHune Ne14 — nHTepdepeHLms cBeTa;

3apgaHue Ne 15 — gudbpakums ceeTa;

3apgaHue Ne 16 — nondpusaums ceeTa;

3apaHne Ne17 — B3auMoaencTBme CBeTa C BELLIECTBOM;

3agaHue Ne 18 — TennoBoe uanyyeHve Tern;

3agaHune Ne 19 — atoMHas u3uka;

3apaHue Ne 20 — apgepHas dusuka.

MpumepHble BONpoChkl K UTOFOBOMY TECTUPOBaHUIO MO AUCLMUNSIMHE

1. AstomoGunb maccom 3200 ke 3a 15c¢ oT Havana [fOBwkeHust pasBun ckopoctb 9 m/c. Cuna,
coobLiatollas yckopeHne aBToMoOuMIio, paBHa ...

a) 2000 H 6) 1320 H B) 960 H r) 1920 H n) 1780 H
2. W3 pyxbsa maccon 5 k2 BbinetaeTt nyns maccom 5 - 102 ke co ckopocTbto 600 m/c. CkopocTb oTAa4mn
PY>XbSl paBHa ...
a) 0,8 m/c ©) 0,6 m/c B) 1,2 mlc r) 3,0 mic n) 0,4 mlc
3. BaBucumocTtb npoekuun cunbl Fs oT Nyt S gaHa Ha rpadmke. PaboTta Ha nepBbIX YeTbIpex MeTpax
nyTn paBHa ...
Fs,H A a) 8 [Ix
6) 16 Ox
47N B) 18 [Ix
S . 4 ax
0 4 S
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n) 20 [x

4. Teno cockanb3blBaeT MO HAKMOHHOM MMOCKOCTM BbICOTOM h (CM. pUCYHOK). B HWXHeWn Touke ero
CKOPOCTb CTAHOBUTCA paBHOM 2 M/c. TEno COCKOMb3HYMO C BbICOTbI ... CuutaTh ¢ =10 m/c’.
[MprMeHnTEe 3aKOH COXpaHEHMUS SHepruu.

a)0,1m
h 6) 0,24 m
B)0,2m
rN0,3m
) 0,25 m

5. [Mpw Temnepatype 27°C paeneHve rasa B Gannove 2-10°71a . [laBneHue Gyget pasHo 3 - 10° [la

npu Temneparype ...
a)210K 6) 450 K B) 520 K r) 150 K n) 135K
6. [lpu yBenuyeHun nnowiaam NOBEPXHOCTU rnuvuepuHa Ha 50 cm® coBeplueHa pa6oTa 2,95 - 10™ [Ix.
KoadhduumneHT noBEPXHOCTHOrO HaTSXKEHWUS rMULEPVHA PABEH ...
a) 6-10°H / u
6) 4,2-10 2 H / u
B) 9,0-10 H /m
r) 11,8-102H/m
0) 59-102H [ u

7. Tlpadwmk npouecca, B KOTOPOM BCE COODLUEHHOE rasy KONMMYECTBO TENnoTbl MpeBpallaeTcs BO

BHYTPEHHIOI 3HEPIUI0, N3006paXKeH Ha PUCYHKE ...

Pa Vs P a Va Pa

v
v

0 T 0 T o Vo To v
a) 0) B) r) )

v

8. [lepBoe Hayano TepMOAMHAMUKN AN N30TEPMMYECKOro npouecca MMeeT BUA ...
a) AQ=AU +A
6) AQ=AU
B) AQ=A
r) AU =-A
A) AQ=0
9. HarpeBaTenb TennoBon MalwuHbl, paboTatowen no uukny KapHo, nmeet Temnepatypy t; = 197°C.
Ecnu % TennoTkl, MOMy4YyeHHOW OT HarpeBaTens, ra3 OTAaeT XOMOAMUIbHMKY, TO Temnepatypa
XonoaunbHuKa t; paBHa ...
a) 100°C 6) 80°C B) 110°C r) 79,5°C a) 43°C
10. Ecnm B wupgeanbHOM KonebaTenbHOM KOHTYpe K KOHOEHCATopy MOAKMIYMTb MapannienbHo
KOHOEHCaTOp Takowm e eMKOCTM, TO CODCTBEHHas YacToTa kornebaHui B KOHTYpE ...
a) ysenuunuTcd B 2 pasa
6) ysenuuntcsa B V2 pa3s
B) HE U3MeHuTCA
r)  yMeHbwWTCA B \2 pas
A4) yMeHbLunTCS B 2 pasa
11. V13 npyBeOeHHbIX 3aBUCUMOCTEN PpaBHOMEPHOE BpallaTenbHOe ABUXKEHME OMUCHIBAET ...
a) ¢=2*+3, ¢y=3
6) ¢=5t-02t°, »=3-0,2t
B) p=3t3 w=5t
N =5 =3
A) ¢=3 0=0
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12. Noe3n maccomn 49-10°x2 nocne npekpalleHns Tarm napoBo3a Mnog AEVWCTBMEM CUMbl TPEHMUS
9,8-10* H ocTaHaBnuBaeTcs yepes oAHY MUHYTY. [loesa Wwen co CKOPOCThLI0 PaBHOM ...

a) 10 m/c

6) 11 mic B) 12 mic r) 13 mlc a) 4,5 mlc

13. Ynpyrun wap maccom 5-10 K2 KaTUTCS CO ckopocTbto 20 mic, ygapsieTcs HopManbHO 00 ynpyryto
CTEHKY WM OTCKakvMBaeT OT Hee 6e3 noTepu CkopocTU. MMNynbC, MOMYyYEHHbI CTEHKOW 3a BpeMmsi
yAapa, paBeH ...

a)

Ke'Mm

Ke*Mm

0,4

c

14. 3a oguH umkn npoussBedeHa paboTa 4 KDk U XonogunbHWKY nepepdaHo aHeprun 16 kx. KM
naeanbHOW TENMOBOW MaLUVHbI PaBEH ...

a) 16 % 0) 20 % B) 25 % r) 40 % 0) 75 %
15. ®opmyna, BbipaxaloLas U3NYECKUA CMbICI HaNPSXKEHHOCTW 3MNEeKTPUYECcKoro Mnons B AaHHOW
TOuKe, ...
a) E=-gradg
6) E=k—2
e-r
-
B) E=—
qnp
r E= Q 5
Are oer
Ag
E=_-=2%
A) Ax

16. Ecnu gnuHy mateMaTu4eckoro MasiTHMKa yMeHbLUnTb B 4 pasa, To ero nepuog konebaHum ...

a)
6)
B)
r
n)

He u3MeHuTCs

YMeHbLUUTCH B 2 pasa
yBenuumTcs B 2 pasa
yMeHbLINTCA B 4 pasa
yBenuuuTcs B 4 pasa

17. OnuHa BornHbl e bpoinga anga wapuka maccon B 1 2, ABUXKYLLErOCA CO CKOPOCTbIo 1 cMm/c, paBHa ...

a)
6)
B)
r
n)

6,6-107" cu
73100
15-10%cn
14110 % cun
12,2-10%6 cu

18. MNMpupoga cun, OTKNOHAKLWMX a-4acTulbl OT NPAMONMHENHON TpaekTopuun B onbliTax Pesepdopaa, ...

rpaBnTaynoHHasnA
ANEeKTpoMarHnmTHasa

A0epHad

rpaBnTauynoOHHaA N AgepHas
A0epHada 1 anekKTpoMarHnMTHasa

19. CkopocTb anddy3nm B 3aBUCUMOCTM OT arperaTHoro COCTOSIHUSI NMpU NOCTOSIHHOW TemnepaTtype ...

a)
6)
B)

)

MaKkcumarbHa B ra3ax +

MaKCcumMaribHa B XUOKOCTAX

MaKCcumMarbHa B TBEPAbIX TeNax

Hen3MeHHa npu nepexone n3 ogHOro arperatTHoro COCToAaHuA B gpyroe

20. Ecnmn aMmnnutyga konebaHwui NPY>XMHHOIO MadTHUKA YMEHbLUNTCA B 4 pasa, TO ero nosfiHada aHeprna

a)

yMeHbLnTcs B 16 pas +

55



0) ymeHbLIMTCA B 2 pa3a
B) YMeHbLUUTCS B 4 pasa
r) He U3MeHuTcs

LUKANA U KPUTEPUMN OLULEHUBAHUA
OTBETOB Ha TeCTOBble BONPOCHI TECTUPOBAHUS NO UTOramM OCBOEHUA AUCLUMUMNIINHbI

- OLEHKa «OTNMYHO» BbICTaBNAeTcs obydawuwemycd, ecnu nonyvyeHo 6Gonee 81% npaBUMbHbIX
OTBETOB.

- OLleHKa «xopoLoy - nonyyeHo oT 71 go 80% npaBurbHbIX OTBETOB.

- OLlEHKa «yOOBNEeTBOPUTENbHO» - NonyydeHo oT 61 0o 70% npaBuibHbIX OTBETOB.

- OLleHKa «HeyaoBNEeTBOPUTENBHOY» - Nony4eHo MeHee 61 Y% npaBunbHbIX OTBETOB.

OCHOBHbIe ycnoBusa nony4vyeHunsa o6yqarou.|.V|MC;| 3aveTa:

— CTyOEHT BbINONHUN Bce BUAbl y4ebHon paboTbl (BKMOYAs CaMOCTOATENbHYI0) U oT4MTanca o6 umx
BbINOMHEHNN B CPOKK, YCTAHOBMNEHHbIE rpadumkom yyebHoro npouecca no AMCLUMNINHE;
—  BbINOMHWI UHAMBUAYANbHOE 3a4aHNe C OLEHKOW «3a4TEeHO».

MnaHoeas npouedypa nonyyeHus 3a4ema:

1) CTyaeHT npeabaBnsieT npenogasaTtentio:

- MHOMBMAyanbHOe 3ajaHue, oTyeTbl K nabopaTopHbiM paboTam, KOHCNEKTbl MO CaMOCTOATENbHO
N3y4YeHHbIM TEMaM.

2) lpenopgaBatens npocMmaTpuBaeT NpeacTaBfEHHble MaTepuansl U 3anucu B JXypHane ydeTa
noceLaemMocTM M YCNeBaeMOCTU CTYAEeHTOB (BbICTaBIiEHHble paHee CTyaeHTy AuddepeHunpoBaHHbie
OLEHKM MO MToraM BXOOHOro KOHTPOMs 1 nabopaTopHbIX 3aHATUR).

3) MNpenogaBaTtenb BbICTABNAET «3a4YTEHO» B 3K3aMEHALMOHHYI0 BEAOMOCTb U B 3a4ETHYI KHUXKY
CTygeHTa.

HopmaTtuBHas 6a3a npoBefeHus
NPOMEXYTO4YHOW aTTecTauumn obyyaroLmnxcs no pesynbraTtaMm U3yYeHUsi AUCLUNIIHBIL

1) penctaylollee «onoxeHne O TeKyLLeM KOHTpOSe ycrneBaemMoCTW, NPOMEXYTOYHOWN aTTecTauum obydaromxcs no
nporpamMMamM Bbicllero obpasoBaHus (GakanaBpuat, cneuuanuTeT, mMarucTpaTypa) U cpegHero npodeccuMoHansHoro
obpasosaHusa B Pr50Y BO Omckun FTAY»

OCHOBHbIE XapaKTepUCTUKN
NPOMEXYTOYHOW aTTecTauumn oby4aroLwmnxcs No uToram U3y4eHUss AUCLUNIIUHbI

YCTaHOBIIEHUE YPOBHS LOCTUXEHMS KaXablM 0byyatomMMcs Lenen
06y4eHns No gaHHOW OUCUMNINHE, U3MOXEHHBIX B N.2.2 HAacTOsLLEN
nporpamMmbl

Uenb
NMPOMEXYTOYHOM aTTecTauum -

dopma

. 3a4€eT C OLIEeHKoW
NMPOMEXYTOYHON aTTecTauum - 4

MecTo npoueaypbl nonyyeHus 3a4yéta | 1) yyactue obyyaroLlerocs B npoueaype nonyvyeHus 3adyéTa
B rpacdpmke y4ebHoOro npouecca OCYLLECTBNSETCS 3@ CYET y4ebHOro BpeMeHn (TpyaoEMKOCTM), OTBEAEHHOIO
Ha n3yvyeHne AUCLMNANHBI

2) npouenypa nposoautcsa B pamkax BAPO, Ha nocnegHen Hegene

cemecTpa

1) obyyatowmncs BeiNonHUN Bce BUAbl y4ebHom paboTbl (BKoYas
OcCHOBHbI€e yCroBuUs NONy4YeHUs CaMOCTOSATENbHYI0) U OTYMTancst 06 NX BbIMONTHEHNW B CPOKM,
obyyvarowmmcs 3avéTa: yCTaHOBIMEHHbIe rpachmkoM y4eBHOro npowecca no AUCUUNINHE;

2) NpOoLIEN 3aKN4YUTENbHOE TECTUPOBAHME.

Mpouenypa nonyyeHus 3ayvéra -

MeToauueckue maTepuansbil,
onpegensiowue npoueaypbl
OLeHUBAHUA 3HAHWUMN, YMEHUN,

npeancTtaBleHbl B CbOH,CI,e OLEeHO4YHbIX CpeacTB No ancumnnnHe
(cm. Mpunoxenue 9)

HaBbIKOB:
OCHOBHbIe XapaKTepucTUKu
NPOMEXYTOYHOM aTTecTauum obyyaroLwMxca N0 MTOramMm U3y4eHuss AUCLUUNIUHBI
YCTaHOBIEHUE YPOBHS LOCTWXEHMS KaXablM 00yyatomMMes Lenen 1 3agay
Lienb npomMeXyTo4yHOM aTTecTauum - 06y4eHns No gaHHOW OUCUMNINHE, N3MOXEHHBLIM B N.2.2 HAcTosILLEeN
nporpamMmbl
PopmMa NPOMEXYTOYHOWN aTTecTaLum - 3a4éT

1) yuyactme oby4atoLlerocs B npoueaype nonyyeHus 3ayérta
OCYLLECTBNSIETCS 3@ CHET y4eOHOro BpeMeHu (TpyaoEMKOCTM), OTBEAEHHOTO

MecTo npoue bl NOJNTy4YeHUA 3a4éTa
poueAayp y Ha n3ydyeHune gucumnimHol

B rpacpuke yueBHoro npouecca 2) npouenypa nposoautcs B pamkax BAPO, Ha nocnegHen Hegene

cemecTpa
OcCHOBHbI€e YyCroBUs NOJy4eHUs 1) obyyatowmiicst BbINOMHWUI BCe BUAbLI y4eOHOM paboThbl (BKIoYas
oby4arlmmcs 3a4éTa: CaMOCTOSTENbHYIO) M oTYUTancs 06 UX BbINOTHEHUM B CPOKM,
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yCTaHOBIEHHbIE rpacuKkom y4eBHOro npouecca no AUCUUNIVHE;
2) NPOLEN 3aKIYUTENBHOE TECTUPOBAHME.

Mpoueaypa nonyyeHus 3avéTa -

MeToanyeckue matepuansl,
onpegensiowme npoueaypbl
OLEeHUBaHUA 3HaAHUMN, YMEHUN,
HaBbIKOB:

MpencTaBneHbl B PoHOe oLeHOYHbIX CpeacTB Mo AaHHOW y4eGHoM
avcumnnuHe (cm. — MNpunoxeHne 9)
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U3MEHEHWUA U OONOJIHEHUA
K (hoHAY OLIeHOYHbIX CpeAcTB Y4eOHOW AUCLUNIINHDI
B coctaBe OINOI 19.03.03 NpoAayKTbl NUTaHUSA XXUBOTHOIO NPOUCXOXOEHUS

BenomocTb nameHeHUM

Cook. ¢ OTmeTKa
POk, 06 yTBepXAEHUN/cornacoBaHum M3MeHEHUN
KOTOporo Homep 1 ocHoBHOE coaepxaHue
pykoBogutenb OlNMOr
BBOAUTCS N3MEHEHUST W/UNn JONOSNHEHWS MHMUMaTop T
N3MeHeHNne N3MEHeHUs

npeacepgatens MKH
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