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BBEAEHUE

1. ®oHO OUEHOYHbIX CPeACcTB NO AucUuMNnMHE sBnsieTcd obsA3aTenbHbiM  060COBNEHHBIM
npunoxeHnem k Paboyer nporpamme.

2. ®oHA OUEHOYHbIX cpencTtB  ABIIAETCA COCTaBHOW 4acCTblo HOpMaTuBHO-MEeTOAN4YECKOro
obecneyeHnst CUCTEMbI OLIEHKN KayecTBa OCBOEHUS O6y'-la}OIJJ.VIMVICﬂ yKa3aHHOVI AnCcunniinHbl.

3. Mpu nomowm SOC ocywecTBASETCA KOHTPOMb W yMpaBneHue mnpoueccom opmMmMpoBaHns
obyvarowmmucs KomneTeHumn, us ymcna npegycmMmotpeHHbix ®FOC BO B kayecTBe pe3ynbTaToB OCBOEHUS
ONCLMNIINHBI.

4., @DoHO OUEHO4YHbIX CPeacTB MO OUCUMUMNIMHE BKOYaeT B cebs: OUeHOYHble Ccpencrtea,
npUMeEHsieMble  Onsi  BXOAHOrO  KOHTPOIS;  OUEHOYHble  CpeacTBa, MNPUMEHSIEMble B paMKax
WHOUBMAyaNU3aumm BbINOMHEHNST WU KOHTPONs (UuKcupoBaHHbIX BuaoB BAPC; oueHouvHble cpefncTtsa,
NpUMeEHsiEMble ONs TEeKyllero KOHTPOMs W OUEHOYHble CpeacTBa, NpUMEHsIeMble MpU NPOMEXYTOUYHOM
aTTecTauum nNo UToram M3yyYyeHust ANCUUNINHGI.

5. PaspaboTumkamy ooHOa OLEHOYHbIX CPEACTB MO AUCLUMMNMHE SIBNSIOTCA NpenodaBaTeni
kacdedpbl — MaTemMaTU4YecKMX W EeCTeCTBEHHOHay4YHblX AUCUMNNWH, obGecneyvBalowen u3yyeHue
obyvalowmMmcs  AMcUMNvMHbl B yHuMBepcuTeTe. CopepkaTenbHOM OcHoBoW Ans  paspabotkn HOC
nocnyxuna Pa6oyas nporpamma gUCLMMNUHLI.



1. OXMOAEMbIE PE3YJIbTATbI U3SYYEHUA
y4yeGHOM ANCUMNIIMHBI MOAYISA, NePCOHaNbHbIN YPOBEHb AOCTMKEHUA KOTOPLIX NPOBEpAEeTCA C UCNONb30BaHMeM NPeAcTaBreHHbIX B N. 3 OLeHOYHbIX

cpencTs

HanpaBneHue noarotoBku

KomneTteHuun,

B (hopMMpPOBaHUN KOTOPbIX 3aeACTBOBaHa

Kog n HammeHoBaHue

KoMnoHeHTbl KOMNeTeHUUn,

hopMuMpyeMble B pamKkax JaHHOW AUCUUMIUHBI

AuCUMNIIMHA MHAMKaTOpa AOCTUXKEHUN (kaKk OXXMagaemblvi pe3ynbTaT ee 0CBOEHMS)
KOMnNeTeHLUn ymeTb genatb BnafeTb HaBblkamu
Kog, HanMeHOBaHue 3HaTb W NOHMMAaTb ~
(mencreBoBaTb) (MMeTb HaBbIkKW)
1 2 3 4 5 6
YHueepcanbHbIe KoMnemeHyuu
dusnyeckmne Ha Ka4eCTBEHHOM U
aHanuTU4Yeckoro
na-1 AHanusupyeTt BENNYMHbI, KONMN4YEeCTBEHHOM asbopa 3anaqn
3apaqvy, Bblaensisi ee Ka4yeCTBEHHO U YPOBHE MPUMEHATH gbl,ﬂ,el'lpeHVIﬂ ’
6a3oBble cocTaBnsawoLLNe, KONMYECTBEHHO 3aKoHbI h13nkm ans
OCHOBHbIX 3aKOHOB,
ocyulecTBnsieT onvcbiBatoLne peLueHns
nexatluux B OCHoBe
OEeKoMMNo3nLnio 3agaydn SIBNEHWSA Npmpoabl, npodeccroHarnbHbIX 66 DeLeHNs
MX CBA3b. 3agau. P )
NPYMEHSITb MOUCKOBbIE
noucka u
OCHOBHblE cuctemsbl ceTu Internet,
KpUTUYECKOrO
-2 Haxogut n dumsmyeckune TemaTuyeckue aHanuaa
KPUTUYECKN aHannsupyeT SABNEHUS; katanoru 6ubnuorek (B
CnocobeH ocyLLecTBnATb MNOUCK, UHopMaLum
. MHbopMaLuio, yHAaMeHTanbHble Tom uncne 3BC) ans o
. KPUTUYECKMI aHanm3 1 CUHTE3 nHdopmaumu, NOny4eHHoM ¢
19.03.02; 19.03.03 YK-1 Heobxoavmyto Ans MOHATUSA, 3aKOHbI U novcka nHdopmMauuu,

NPUMEHATb CUCTEMHbIN Noaxon Ans
peweHna NnocTtaBlieHHbIX 3a4a4y

peLLeHNst NOCTaBMEHHOMN

TEOPUN KIaccruyeCckon

Heobxoaumown ons

NOMOLLbIO CceTu

o Internet n
3agaun 1N COBPEMEHHOM peLueHnst
KaTanoros
PU3UKN. npodeccrMoHarnbHbIX
6ubnunoTek.
3agad.
NOHATUNHbIN pewarb
peLueHnst
annapar, 3aKOHbl 1 npodeccroHarnbHble
na-3 PaccmaTpmBaet npodeccroHanbHbl
KoHUenuun 3aayn, HaxoouTb
BO3MOXHbIE BapUaHThl X 3agad, Bblbopa
dyHOAMEHTanbHbIX pasHble BapuaHThbI
peLleHus 3agauu, onTMmarnbsHoro
pasgenos pelueHus 3agad,
OLEHMBas MX JOCTOMHCTBA . BO3MOXXHOTO
KIflaccu4eckom n BbIOMpaTh
W HeJocTaTkKM U T. o . cnocoba pelLueHns
COBPEMEHHOMN onTuManbHbIA cnocob sanaun
PU3UKK. peLleHNs 3aauw. A

O6uwenpodeccuoHanbHble KOMMeTeHUUn




19.03.02, 19.03.03

Or1K-

Cnoco6eH NpUMeHsITb OCHOBHbIE 3aKOHbI U
MeToAbl UCCIe0BaHUI eCTECTBEHHbIX HayK
ANs peLleHnst 3aaa4 NpodeccrmoHansHom
[AeATenbHOCTU

na-1 OcywecTtBnset
pac4yeThbl, aHanusnpyet
nony4eHHble pe3ynbTaThbl U
COCTaBnsIET 3aKI04YEHNE
no NpoBeAeHHbIM
aHanusam, UCMbITaHUAM U
nccrneaoBaHvam

OCHOBbI NOCTAHOBKM
pasHoro poaa
3KCMEePVMEHTOB
(HaTypHbIR,
BbIYNCIUTENbHBIN 1
T. 4.), ONbITOB 1 Ap.,
cnocobbl 06paboTkm
pes3ynbLTaToB
9KCNEPUMEHTOB, NX
WHTepnpeTauuu,

Hay4HOro onncaHua un

ocbopMneHns.

npoBoauTb
3KCnepuMeHTanbHoe
uccnegosaHue
NpoLECCOB U SABMEHUHN,
ocbopMnATb
pesynbTaThl,
MHTEpPNpeTMpoBaTh MX.

NMOCTaHOBKM
3KCneprMeHTa
(HaTypHoro,
BbIYMCITUTENBHOIO,
UMUTALMOHHOTO 1
ap.), obpaboTku
pesynbTaToB
3KCMNepuMeHTa, X
odopMieHns B
yOoo6HOM n
NOHATHOM BuzZe (B
TOM yucrne ¢
NMOMOLLbO
nporpaMMHoro
obecneveHus
nepcoHarnbHOro
KOMMbOTEPA).




YACTb 2. OBLLLAA CXEMA OLLEHMBAHUA XOOA U PE3YJIbTATOB U3YYEHUA
AnCUUNMNUHBbI
O6LWme KpUTEPUN OLIEHKU U peecTp NpPMMeHsieMbIX OLleHOYHbIX CpeacTB

2.1 O630pHas BeAOMOCTb-MaTpuLa OLeHMBAHNA X04a U pe3ynbTaToB U3yYeHUA QUCLUNSINHBI B

paMKax negarorm4eckKoro KOHTpons

Pexnum KOHTPONbHO-OLEHOYHBLIX MEPOMPUSATUIA
KaTeropus camo- B331IMO- OLeHKa CO CTOPOHBI Komuc-
KOHTPONS 1 OLEHKN oLeHKa oLeHKa npenopa- npeacraBsutens CUOHHas
BarTens npou3soAcTea oueHkKa
1 2 3 4 5
OTBeTbl Ha
lMpoBepka oTBETOB
BOMpock! v Ha BOMNpOChHI U
BxoaHoM KOHTpPONb 1 3afaHus P
3agaHus BXOAHOTO
BXOAHOIo
KOHTpOnS.
KOHTpons
WHomeuayanusaums
BbINONHEHNS*,
KOHTpOIb 2
bMKCUpOBaHHbIX
BugoB BAPC:
- uwHaveuayansHoe | 2.1 | CamonpoBepka MpoBsepka
3agaHuve nNpaBUIIbHOCTU nNpaBUIIbHOCTU
peLueHuns 3agau. peLueHns n
odopMieHns
3apav
WHOMBMAYaNbHOrO
3ajaHus.
- KOHTponbHadA pabota | 2.2 | CamonpoBepka MpoBsepka
NpaBUIIbHOCTU nNpaBUIIbHOCTU
peLueHuns 3agau. peLueHns n
odopmneHnst
3apav
KOHTPOSbHOMN
paboThbl.
TeKylnin KOHTPOIb: 3
MpoBepka
OTBeTbI Ha KOHCMeKTa no teme,
- CaMOCTOATENbHOE .
3.1 BOMpPOCHI AN BbIHECEHHOW Ha
N3y4yeHne Tem
CaMOMOATrOTOBKM camocTosiTeNnbHOE
n3yyeHue
O6ceyxaeH MpoBepka
ve KOHCMeKTa u
OTBeThbl Ha
- npakTnyeckmne BOMPOCOB NpaBUITbHOCTU
3.2 BONpockl 4ns
3aHATMSA ans peLueHns n
CaMOMOArOTOBKM
camonoar odopMneHus
OTOBKM 3agav
O6GcyxaeH
ne
BOMPOCOB
ans
OTBeTHI Ha camonogr Mposepka oTyeTa
- nabopartopHble 9
paboTl 3.3 BOMPOCHI A4ns OTOBKM " no nabopaTopHon
CaMOMOAroTOBKN | pe3ynbTaT paboTte
oB
nabopato
pHOWN
paboThl
lMpoBepka
Bonpockl gns P P
pesynbLTaToB
. CaMOMOATrOTOBKM
- pybGexXHbI KOHTPOIb 3.4 TECTUPOBaHWSA Unn
K py6exxHomy o
KOHTPOIbHOM
KOHTPOIIO
paboThl
MpomexyToyHas
aTrectaumusa®
obGyyvarowmxcs no 4
uToram M3y4yeHus
AUCLUNIIUHBI




OTBeTbl Ha
- nuToroesoe MpoBepka
4.1 BOMpOCHI A4ns
TecTnpoBaHue pesyrnbTaToB TecTa
CamMonoaroToBKu
* AaHHbIM 3HAKOM MOMeYeHbl MHauBMAYyanusmpyemble Buapl y4ebHom paboThbl

2.2 O6LwWue KpUTEPUM OLIEHKM X0Oa U pe3ynbTaToB
M3y4yeHUA y4eOHON ANCLUNITUHBI

1. dopmarnbHbIn

KPpUTEPUN NonyvyeHnsa obyyarowmmmncs

NMOJIOXKUTENbHOWN OLEHKM MO uToram n3y4vyeHusa QUCUUNIINHbI:

1.1 NpegycmoTpeHHas nporpaMmma
N3yYyeHust AUCLUNANHBLI 00yYaloLwmmcs
BbIMOMHEHA NOJIHOCTLIO A0 Havana

1.2 Mo kaxgon n3 npegyCcMOTPEHHbIX NporpammMmon Buaos pabot
no AncumMnIMHe oby4varomincst yCnewHo otymTancs nepes
npenogaBaTenem, AEMOHCTPUPYS NPU 3TOM AOSMKHbIN (He Huxe
MUHUMAIbHO MPMEeMEMOoro) ypoBeHb coOpMMUPOBAHHOCTM

npolecca NpoMeXxXyToYHON aTTecTaumum

3MEMEHTOB KOMMETEHLUI

2. Tpynn

Ka4yeCTBEHHOMN OLIEHKM paGOTbI 06yqalou.|.eroc;| B paMKax nusyvyeHumnsa auCunniinHbl:

bl HedhopMarnbHbIX KpUTEPUEB

2.1 Kputepumn oueHkn kadyecTBa xoga
npotiecca usydyeHus obyyarommcs
nporpamMmbl AUCLMNIANHBI (TEKYLLEN
yCcrneBaemocTm)

Buaos BAPC

2.3 KpuTepum oueHKn kKa4eCTBEHHOro
YPOBHSI MTOrOBbIX Pe3ynbTaToB U3y4YeHNs
ANCUMNITNHBI

pe3ynbTaTtoB U3y4HeHUA OUCUUNITNHBI

2.2. KpVITepl/II/I OLUEHKN Ka4ecCcTBa BbINOJIHEHNA KOHKPETHbIX

2.4. Kputepun aTTectauMoHHOWN OLEHKN KaYECTBEHHOIO YPOBHSI

2.3 PEECTP

remMeHToB (*)OH.CI,a OLEeHOYHbIX CpeancTB no yqeGHoﬁ auncumnnuHe

Mpynna OueHOYHOE CPeacTBO UM €ro aNeMeHT
OLIEHOYHbIX CPeacTB HanmeHoBaHue
1 2

1. CpenctBa ansi BXOQHOro
KOHTpoOnsA

BOI'IpOCbI M 3agaHna ana nposedeHnda BXOOHOINo KOHTpoNA

LLkana n Kputepumn oLueHKN OTBETOB Ha BONPOCHI BXOOHOIO KOHTPOMs

2. CpeacTBa MNepeyeHb 3agay Ans MHAMBMAYaNbHOro 3agaHus (no BapuaHTam)

KOHTPONA  (PMKCUPOBaHHbLIX | Lllkana v KpUTEPUU OLEHMBAHWS UHAMBMOYANBHOMO 3a4aHus

Bupos BAPC = =
MepeyeHb 3agady Ans KOHTPOMbLHOM paboThl (N0 BapnaHTaM) Ans 3a04HOW opMbl
06y4eHus
LLkana v kpuTepumn oLeHnBaHNa 3a4ay KOHTPOMbHOW paboThbl 451 3204HON POPMbI
06y4eHus

3. CpeactBa Bonpockl 1 3agayv Ans camonoAroToBKU K MPaKTUYECKUM 3aHATUSAM

AnA TeKywero KOHTpons

LWkanan Kputepun oueHnBaHNA NoAroToBKU K NpakTM4eCKoMy 3aHATUIO

Bonpockl Ans camonoAaroToBky K nabopaTtopHon paboTte

Lkana n KpuTepun oLeHnBaHUs oT4eTa no naGopaTtopHom paGoTe

Bonpockl 1 3agayv 4ns caMonoAaroTOBKM K KOHTPONbHOM paGOTe N TECTUPOBAHUIO

LLikana n KpuTepumn oLEeHNBaHWNsS Pe3ynbTaToB KOHTPOSbHOW paboThl M TECTUPOBaHWS

4. CpeactBa
AnA pybexHoro KOHTpons

BOI'IpOCbI Ana CaMOCTOATENBHOIO N3y4YeHUsd TemMbl

OOBLWKn anropuTM CaMmoCTOATENBHOIO N3YYEHUs TEMbI

LLkana n Kputepumn oLueHKN CaMOCTOATENbHOIO N3y4eHna TemMbl

5. UToroBoe TectupoBaHue

baHK 3agaHuin UTOroBOro TECTMPOBaHMS

LLkana n Kputepun oueHnBaHNA OTBETOB HA BOMNPOCHI TeCTa




2.4 OnucaHue nokasartesnen, KpuTepmeB U LWKan oueHMBaHUS U 3TanoB (hOpMUPOBaAHUS KOMNETEHLUN B paMKaxX AUCLUNIUHDI
(3 cemecTp)

YpOoBHU CChOPMUPOBAHHOCTUN KOMNETEHLMIA

KOMNeTeHUua He

MUHUMarbHbIN

cpeaHun

BbICOKUN

ccpopmmpoBaHa
OueHkn chopMmMpoBaHHOCTU KOMMETEHUU
2 3 4 5
OueHka OueHka OueHka «xopowo» OueHKa «omiu4Ho»

«Heyaoenemsopumeano»

«yaoenemeopumenb/-/o»

XapakTepucTuka chopMMPOBaHHOCTY KOMMETEHLMM

Koa MokazaTenb KomneTeHuus B nonHoi CdopmrposaHHOCTb CdopmunposaHHOCTb CdopmrposaHHOCTb ®opmbi 1
WHpexc u UHAMKaTOpa WNHavkaTops! OLEHMBaHMS — Mepe He copmmpoBaHa. KOMMeTeHLMN KOMMeTeHLWW B Lienom KOMMeTeHLMM cpeacrea
HasBaHne [OCTUXKEHWIA | KOMMEeTeHLM 3HAHNSA, yMeHNs, MmetoLumxcst 3HaHui, COOTBETCTBYET COOTBETCTBYET NOIHOCTbIO KOHTpOnA

KOMMETEHUMN |\ omneTenumn HaBbIkM (BnageHus)) | YMEHW 1 HaBbikoB MVUHUMarbHBIM TpeGoBaHUsIM. COOTBETCTBYET copmupoBaHus
He[oCTaToOuHO Ans TpebosaHuAM. NmetoLumxcs 3HaHuUi, TpeboBaHUAM. komneTeHuum
peLueHns NPakTUYecknx Mmetomxcs 3HaHun, YMEHUIA, HABbIKOB U Mmetomxcs 3HaHun,
(npodbeccuroHanbHbIx) YMEHWIN, HaBbIKOB B MOTMBaLMN B LiIENIOM YMEHWI, HaBbIKOB U
3agay LieniomM JoCTaToyHO A [0CTaToOuMHO Ans MOTVBaLMN B MOSTHON

peLLeHns NPaKTUYEeCKNX peLueHns Mepe A0CTaTo4HO ANA
(npodbeccuoHanbHbIX) CTaHA4apTHbIX peLleHnst CroXHbIX
3agaq NPaKTUYeCKnxX NpaKTU4eCKnX
(npodbeccunoHanbHblx) | (MpodeccuoHanbHbIX)
3agaq 3agav
Kputepumn oueHnsaHus
YK-1 NO-Lyka1 MonHoTa cusmnyeckue He 3HaeT dumanyeckme [MoBepxHOCTHO 3HaeT OCHOBHbIE YBepeHHO
3HaHWUI BeNIN4UHbI, BeNIVYUHbI, KAYECTBEHHO 1 OpPUEHTUPYETCS BO hmanueckue OpPUEHTUPYETCS BO
KQuyeCTBEHHO U KOINMYECTBEHHO MHOXeCTBe PU3NYECKMX BENIMYUHBI, MHOXecTBe
KOnn4yecTBeHHO onucbIBarLLMe SBNEHUs BEJIYMH, KaYECTBEHHO KayeCTBEHHO 1 hM3NYECKMX BENUYMH,
onucblBaroLme npupoabl, UX CBA3b. N KONNYECTBEHHO KONMYeCTBEHHO KayeCTBEHHO M
SIBNIeHUA NPUpPOAbI, OMUCHIBAIOLLMX ABNEHUS onuckIBaoLLme KONMYeCTBEHHO 3
WX CBA3b. npupoakl, NX CBS3b. SIBNEHVs Npyupoabl, UX OMUCBIBAKOLLMX OLI,EHI?:I;TO(':I'HQT
CBSI3b. ABNEHWS NPUPOAbI, UX ’
CBA3b. no -
Hanuuune Ha KayeCTBEHHOM U He ymeeT npumeHsaTs MpumMeHseT nuLwb Ha Ha kayectBeHHOM YBEpeHHO ncnonb3yeT naboparopHoi
o Y p P P 4 pabote
YMEHUI KONU4YeCTBEHHOM 3aKOHbI (hM3NKKN Ans Ka4eCTBEHHOM YpOBHE YPOBHE npuMeHsieT Ha Ka4eCTBEHHOM 1 KOHCI'IeK"I'
YPOBHE NPUMEHATb peLleHust HEeKOTOpble 3aKOHbI 3aKOHbI PU3NKN AN KONMYeCTBEHHOM HAVBIAL am;Hoe
3aKoHbl chusnkun ansa npodeccroHanbHbIX DU3NKN 4NA peLleHns peLueHust YPOBHE 3aKOHbI 3ap.a)rlme
pelueHus 3agauv. npodeccroHanbHbIX npodpeccroHanbHbIX dun3nkmn ans pelueHus KOHT oanéﬂ
npod)eccuoHanbHbIX 3agau. 3agjau. npodeccroHanbHbIX pap60Ta
3agad. 3ajad. ’
TecTupoBaHue,
Hanunune aHanuTM4ecKoro He BnageeT HaBblkamu MmeeT noBepxHocTHOe Bnageet B nonHom obbeme ATOrOBOE
HaBbIKOB pasbopa 3apaum, aHanuTuyeckoro pasbopa npeacTaBneHve o MUHMManbHLIMU BrnageeT HaBblkamu TecTUpoBaHMe
(BnapeHue BblgeneHus 3afayv, BblaeneHus meToaax OCHOBHbIMW HaBblKaMm aHanMTU4ecKkoro ’
onbITOM) OCHOBHbIX 3aKOHOB, OCHOBHbIX 32KOHOB, aHanuTU4eckoro aHanMTM4eckoro pa3bopa 3agauu,
nexawmx B OCHOBe nexatyux B oOCHoBe ee pa3bopa 3agauu, pa3bopa 3agauu, BblAEMNEHN OCHOBHbIX
ee peLueHus. peLueHus. BblJI€/1IEHNSI OCHOBHbIX BbI[1€NEHUS1 OCHOBHbIX 3aKOHOB, NeXallux B
3aKOHOB, Nexallux B 3aKOHOB, Nexallux B OCHOBE €€ peLLeHust.
OCHOBE €€ peLleHusi. OCHOBE €€ peLLeHust.
NO-2yk.12 MonHoTta OCHOBHbI€ He 3HaeT OCHOBHbIE [MoBepXHOCTHO 3HaeT OCHOBHbIE YBEPEHHO NpUMeHSIET 3avet C
3HaHWi dmsnyeckue dusnyeckue siBneHus; OpUeHTUpyeTcs B dmsnyeckre aBnexus; npv peLleHun OLIeHKOW, OT4YeT




ABJIeHUA; dyHOamMeHTanbHble OCHOBHbIX (PU3NYECKNX dyHAaMeHTanbHbIe npodeccrnoHanbHbIX no
dyHaameHTanbHble MOHATUSA, 3aKOHbI U TEOPUU ABMEHUSX; MOHATUSA, 3aKOHbI U 3aay OCHOBHble nabopartopHom
MOHATUSA, 3aKOHbI U Knaccuyeckomn n dbyHAaMeHTanbHbIX TEOPUN KIaccuyeckon | duranyeckve ABneHus; paborte,
Teopuun COBpPEMEHHOW hunamnkm. NOHATUAX, 3aKOHaxX n 1 COBPEMEHHOMN dyHAaMeHTanbHble KOHCMEKT,
Krnaccu4eckom u TeopusaxX Knaccm4eckom dU3NKN. MOHATUSA, 3aKOHbI U UHAnBMAYyanoHoe
coBpeMeHHoOMn 1 COBPEMEHHON OU3NKN. TEopUK Krnaccnuyeckom 3agaHve,
OU3nKn. 1 COBPEMEHHOM KOHTpOrbHas
hur3mnKN. paborta,
Hannuve NPUMEHATb He ymeeT ncnonbsosatb Mpw pelexnun Ha kavecTBeHHOM YBepeHHO ucnonbayet TecTMpoBaHue,
YMeHUI NoucKoBble MOUCKOBbLIE CUCTEMBI CETN NPaKTUYECKNX 1 YPOBHE 1cnonb3yet NMOWNCKOBbIE CUCTEMBI UTOroBoE
CUCTeMbIl ceTu Internet, Tematuyeckme TEeopeTU4EeCcKnx NOWCKOBbIE CUCTEMbI cetu Internet, TecTMpoBaHue.
Internet, kaTanorn 6ubnuorek (B npodpeccroHanbHbIX ceTu Internet, Temartuyeckue
TemaTuyeckue Tom uncne I6C) ana 3aa4 ucronbsyet TemaTunyeckue kaTanorn 6uénuorek
KaTanorm 6ubnuortek noucka nHdopmauuu, HeKoTopble MOVCKOBbIE KaTanorn 6ubnuoTek (8 Tom uncne 3BC)
(B Tom uncne 36C) Heobxoaumon ans cuctembl cetu Internet, (8 Tom uncne 3BC) Onsa novcka
AnA noucka peLueHns TemaTuyeckve Kkaranoru Onsi novncka nHdopmaumm,
nHdbopmauuu, npodeccroHanbHbIX ombnunoTek (B TOM Yncne MHdopMaLuu, Heobxogumon ans
HeoGxogumon ans 3apaud. OBC) ansa novcka Heobxogumon ans pelieHmns
peLeHus MNHOopMaLuK. peLueHuns npodeccrnoHanbHbIX
npocpeccrmoHanbHbIX npodeccrnoHanbHbIX 3apad.
3apad. 3agad.
Hannuve rnoucka u He Bnageet HaBbikamu MmeeT noBepxHOCTHOE Bnapeet B nonHom o6beme
HaBbIKOB KpUTUYECKOro romncka u KpUTU4eckoro npeacTaBneHve o MWUHMManbHLIMU BrnageeT HaBblkammn
(Bnagexue aHanusa aHanusa nHdopmauumn NnouncKke 1 KpUTUHECKOM OCHOBHbIMW HaBblKaMm novcka u
OMbITOM) nHcopmauun NOSy4€HHON C MOMOLLIbIO aHanuse nHdopmauuu, noucka u KPUTUYECKOro aHanmsa
nony4eHHon ¢ ceTu Internet n kaTanoroB | NoOMy4eHHOM C NOMOLLBLIO | KPUTUYECKOro aHanusa nHbopmaLmm
NMOMOLLbIO CETU 6ubnuorek. cetu Internet n nHpopmaLmw, nony4YeHHon ¢
Internet u katanoros KaTanoros 6ubnNuoTex. nonyyYeHHom ¢ NMOMOLLIbIO CeTH
6mbnuoTek. NMOMOLLbIO CeTn Internet n katanoros
Internet n katanoros 6rnbnuorex.
6ubnmorek.
NO-3yk-13 MonHoTa MOHATUWHBIA He 3HaeT NOHATUNHBIN [NoBepxHOCTHO 3HaeT OCHOBHbIE YBepeHHO npumeHsieT 3aveT C
3HaHWN annapar, 3aKOHbI 1 annapar, 3aKOoHbI 1 OpUeHTUpyeTcs B NOHATUSA, 3aKOHbI U npv peLueHnn OLIeHKOW, OT4YeT
KOHUenuuu KOHLienuum NOHATUIAHOM annapare, KOHLLenumm npodeccrnoHanbHbIX no
dyHaAameHTanbHbIX dyHOaMeHTanbHbIX 3aKOHaX W KOHLenumsix byHAaMeHTanbHbIX 3a7a4 NOHATUAHBIV nabopartopHom
pasgenos pa3fernoBs Knaccuyeckom u dbyHAaMeHTanbHbIX pasgenos annapar, 3aKOoHbl 1 paborte,
Knaccu4eckom u COBPEMEHHON (PUIMKN. pas3aernoB Knaccuyeckom Knaccuyeckomn un KOHUenuumn KOHCMEKT,
coBpeMeHHOMn 1 COBPEMEHHOWN (PU3NKN. | COBPEMEHHOW hUsuku. byHAaMeHTanbHbIX nHavBmayanbHoe
counsmkm. pasfenoB 3afaHve,
Krnaccuyeckon u KOHTpOrnbHas
COBPEMEHHON PU3MKN. pabora,
Hanuuune pewaTb He ymeeT pewatb PeluaeT anemeHTapHble Pewaet YBepeHHo peluaet TecTupoBaHue,
yMeHuI npodeccrmoHanbHble npodeccroHanbHble npodeccroHanbHble npodeccroHasnbHbIe npodeccroHarnbHbIe nTOroBoE
3afjlauym, HaxoauUTb 3a7a4v, HaXoAUTb pasHble 3afa4v, Haxo4UT OAVH 3afayu, HaxoamT Aga 3afayu, HaxoauT TecTMpoBaHue.
pa3Hble BapuaHThbl BapuaHTbl peLLeHunst BapWaHT peLueHusi BapuaHTa peLueHust pasHble BapuaHThbl
pelueHus 3agad, 3agay, BblbupaTtb 3agay, He ymeeT 3apad, BblbupaeTt 3 peLueHus 3agay,
BbiOMpaTb onTUManbHbI cnocob BbIOMpaTh OBYX ONTUManbHbIN BblGMpaeT
ONTUManbHbIN peLleHus 3agayn. onTuManbHbIA cnocob cnocob peLueHus onTuMarnbHbI cnocob
cnoco®6 pelueHus peLueHns 3agayn. 3agauv. peLueHVs 3agayn.
3agaydm.
Hannuve pelueHus He Bnageet HaBbikamu MMeeT noBepxHOCTHOE Bnapeet B nonHom obbeme
HaBbIKOB npodpeccrmoHanbHbIX peLueHns npegcraBrieHue o MWHUMarnbHbIMK BrafgeeT HaBblkamu




(Bnapexue 3apad, Bbibopa npogeccroHanbHbIX peLueHnn OCHOBHbIMW HaBbIKamu peLueHus
OMbITOM) onTUManbLHoOro 3agay, Bbibopa npodeccrnoHanbHbIX peLueHuns npodeccrnoHanbHbIX
BO3MOXHOIO onTUMarsHoro 3apad, Bblbope npodeccroHanbHbIX 3agad, Belbopa
cnocoba pelueHus BO3MOXHOro crnocoba onTUMansHo 3agad, Bblbopa ONTUMarnsLHOro
3apgaun. peLueHns 3agayu. BO3MOXHOro crocoba onTUMansLHoro BO3MOXHOro cnocoba
peLueHus 3agayn. BO3MOXHOro criocoba peLueHus 3agayu.
peLUeHns 3agadn.
OriK-2 MO-Lonk-21 MonHoTa OCHOBbI NOCTaHOBKU He 3HaeT oCHOBbI [MoBepxHOCTHO CBob6oaHo B coBepLlueHcTBE 3avet C
3HaHWN pasHoro poaa NMOCTaHOBKU pasHOro poga OopvieHTUpYyeTCS B opueHTupyeTcs B BrnageeT OCHoBamu OLIeHKOW, OT4YeT
3KCNepUMEHTOB 3KCMEepPUMEHTOB OCHOBax MOCTaHOBKM OCHOBax MOCTaHOBKM MOCTaHOBKWN Pa3HOro no
(HaTypHBIN, (haTypHoro, pasHoro poaa pasHoro poaa poAa 3KCNepyMeHTOB nabopatopHom
BbIYUCITUTENBHBIN 1 BbIYMCIIUTENBHOIO M T. A4.), 3KCMEepPUMEHTOB 3KCNEPUMEHTOB (HaTypHoro, paborte,
T. A.), ONbITOB W Ap., OMbITOB U Ap., CNoco6oB (raTypHoro, (HaTypHoro, BbIYNCANTENBHOIO 1 KOHCMEKT,
cnoco6bl 06paboTkm 06paboTkn pe3ynbTaToB BbIYMCIIUTENBHOIO 1 BbIYNCMNTENBHOIO 1 T.4.), ONbITOB U Ap., VHAMBUAYyanoHoe
pe3synbTaToB 3KCMEePUMEHTOB, NX T. 4.), ONbITOB U Ap., B T.A.), ONbITOB U Ap., B | cnocobamu obpaboTku 3agaHve,
3KCNEepUMEHTOB, UX VHTepnpeTaumm, Hay4yHoro crnocobax obpaboTku cnocobax 06paboTku pesynbTaTtoB KOHTpOIibHas
MHTepnpeTauum, onvcaHust n opopMeHus. pesynbTaToB pe3ynbTaToB 3KCNEPUMEHTOB, MX pabora,
Hay4YHOro onucaHus 3KCMEPUMEHTOB, UX 3KCNEPUMEHTOB, MX nHTepnpeTauum, TecTupoBaHue,
n ochopmneHus. WHTepnpeTauum, MHTEepnpeTaumu, Hay4YHOro OMMUCaHWA 1 UTOroBOE
Hay4YHOro OMMCaHNA 1 Hay4HOro OMnMcaHus un odopMneHns. TEeCTMpOBaHue.
ochopmMneHuns. 0POpMIEHNS.
Hannuve npoBoAUTb He ymeeT nposoanTb YMeeT npoBoanTb YMeeT npoBoAauTb YMeeT npoBoAauTb
YMeHWI aKCnepuMeHTanbHoe 3KCNepUMeHTanbLHoe oTAenbHble 3Tansbl 3KCMepUMeHTarnbHoe aKcrepuMeHTansLHoe
nccnenoBaHue uccnegoBaHue nNpoLeccoB 3KCNEePUMEHTarNbHOro nccnegoBaHve nccnegoBaHve
npoueccoB " 1 SABNEHUN, 0opMIATb ncenegoBaHus NpOLECCOB U ABMEHNN NpPOLECCOB U ABMEHNN
ABNEHUN, pesynbTarhl, NPOLIECCOB U SIBNEHUN, B MOSIHOM 00beMe, B MOSIHOM 00beMe,
ocdopmMnATb VHTEPNPETMPOBaTh UX. yCnoBHO 0hOpMISiTb ucnbITbiBaeT ochopmnATe
pe3ynbTathbl, pesynbTaThbl, YaCTUYHO He3HauuTenbHble pe3ynbTaTbl 1
WHTepnpeTMpoBaTh WHTepnpeTnpoBaTb UX. 3aTpyAHEHUs npu MHTEpNpeTMpoBaTb UX.
Ux. oopMeHnmn
pe3ynbTaToB 1 KX
MHTEepnpeTaumn.
Hannuve NOCTaHOBKM He BnageeT HaBblkamu Bnapeet Bnapeet HaBbikamu YBepeHHo Bnageet
HaBbIKOB aKcnepuMeHTa NMOCTaHOBKM 3KCNEepUMEHTa 3MneMeHTapHbIMM NMOCTaHOBKM HaBblKamu NMOCTaHOBKU
(BnapeHuve (HaTypHoOTO, (HaTypHoro, HaBblKamu NMOCTaHOBKU 3KCMepUMeHTa aKcnepymeHTa
OMbITOM) BbIYUCITUTENBHOTO, BbI4YMCIIUTENBHOrO, 3KCMepUMeHTa (HaTypHoro, (HaTypHoro,
VMUTaLIMOHHOIO U VUMUTALIMOHHOTO U Ap.), (HaTypHoro, BbIYUCIIUTENBHOTO, BbIYUCIIUTENBHOTO,
Ap.), o6paboTku 06paboTku pesynbTaToB BbIYMCIIUTENBHOTO, MMUTaLMOHHOIO U Ap.), | UMWUTALMOHHOrO 1 Ap.),

pe3ynbTaToB
3KCnepuMeHTa, ux
ochopmneHus B
yAOGHOM 1
NOHATHOM Buge (B
TOM Yucrne c
nomMoLybH
nporpamMmmHoro
obecneyeHus
nepcoHanbHOro
KOMnbloTepa).

3KCnepuMeHTa, ux
odhopmreHusi B ygobHoM u
NOHATHOM BuAe (C
NMOMOLLbH0 NPOrPaMMHOro
obecneyeHus
nepcoHanbHoro
KOMMbloTEpa).

UMUTaLIMOHHOTO U Ap.),
UCMbITbIBAET
3aTpyAHeHUs nNpur
o6paboTke pesynbTaToB
3KCMepUMEHTa, UX
oopMIeHns B
YAOBHOM 1 NOHATHOM
BmAe (C MOMOLLbIO
nporpaMMHoOro
obecneyeHus
nepcoHanbHOro
KOMMbtoTEpa).

ucnbITbiBaeT
He3HauuTenbHble
3aTpyAHEHUs npu
obpaboTke
pe3ynbTaToB
aKCrepumMeHTa, ux
odopmIieHus B
YAOGHOM Y MOHATHOM
BuAe (C NOMOLLbIO
nporpaMMHoOro
obecneyeHus
nepcoHanbsHoro
KOMMbOTEPA).

obpaboTku
pe3ynbTaToB
aKCrepumMeHTa, ux
odopMreHns B
YAOBHOM Y MOHATHOM
Bmae (C noMoLLpo
nporpaMMHoOro
obecneyeHus
nepcoHanbHOro
KOMMbtoTEpa).







2.4 OnucaHue nokasartesnen, KpuTepmeB U LWKan oueHMBaHUS U 3TanoB (hOpMUPOBaAHUS KOMNETEHLUN B paMKaxX AUCLUNIUHDI

(2 cemecTp)

YPOBHU CChOPMMUPOBAHHOCTN KOMNETEHLMIA

KOMMNEeTeHUuA He

ccpopmmpoBaHa

MWHUManbHbIN cpeaHuin BbICOKWIN

OLeHKM chOpPMUPOBAHHOCTN KOMMNETEHLMUI

He 3auteHo

3a4yTeHo

Xapakrepuctmka chopMUPOBAHHOCTI KOMMNETEHLIMN

KomneTeHuus B NOMnHOM

1. C(bOpMVIpOBaHHOCTb KOMMNEeTeHUUn COOTBETCTBYET

Whpekc u Ko MokasaTenb oLeHMBaHus | Mepe He MUHUManbHbIM TpeGoBaHUAM. VIMEIOLMXCS 3HaHUIA, YMEHUI, ®opMbl 1 cpepcTaa
Ha3BaHue “hAnkaTopa Vinankatopel — 3HAHVS, YMEHVS:, cchopmMmUpoBaHa. HaBbIKOB B LIEMOM [OCTaTO4HO AS1s PELUEHUS MPaKTUYECKUX KOHTpOIA
KOMMETeHLMM AOCTIKEHUN KOMNETEHLIUN HaBbIKM (BriaaeHus) MmetoLumxcst 3HaHui, (NpodheccuoHanbHbIX) 3agad. chopMM1poBaHHst
komneTeHunn YMEHUI 1 HaBLIKOB 2. ChopMUPOBaHHOCTEL KOMMETEHLMUM B LEENIOM COOTBETCTBYET komneTeHun
HeJoCcTaToYHO Ans TpeboBaHusM. VIMeIoLWNXCa 3HaHUN, YMEHWI, HaBbIKOB U
peLUeHns NPaKTUYeCKUxX MOTVBaLMM B LIEIOM AOCTATOMHO AMNS pPelleHns CTaHAaPTHbIX
(npodpeccrnoHanbHbIX) npakTnyeckux (NpodeccroHarnbHbIX) 3aday.
3agay 3. CchopMMpOBaHHOCTb KOMMETEHUMM NMOMHOCTBIO COOTBETCTBYET
TpeboBaHnaM. imetoLmxca 3HaHUN, YMEHWI, HaBbIKOB 1
MOTUBALIMM B NOMTHON Mepe JOCTATOYHO AN PELUEHNs COXHbIX
npakTN4ecknx (NpodeccroHasbHbIX) 3aday.
Kputepumn oueHnsaHu
YK-1 Na-lyk11 MonHoTa 3HaHun | dmsnyveckue He 3HaeT dusmyeckne 1. IOBEPXHOCTHO OPUEHTUPYETCS BO MHOXECTBE (hU3NYECKMX
BeINYMHbI, BESINYMHBI, KAYECTBEHHO | BENWYMH, KAYECTBEHHO N KONNYECTBEHHO OMUCHIBAIOLLMX ABEHUS
Ka4yeCTBEHHO 1 N KONN4ECTBEHHO NpUpOAkI, NX CBA3b.
KONMUYeCTBEHHO onuceiBaoLwwne SBneHnsa | 2. 3HaeT OCHOBHble (DU3NYECKNE BEMUYUHDI, KAYECTBEHHO U
onucbiBawLme npupoael, UX CBA3b. KONM4ECTBEHHO OMUCHIBAIOLLME SABMEHUS NPUPOAbI, UX CBS3b.
SAABNEHUA NpUpoabIl, UX 3. YBepeHHO OpreHTUPYETCS BO MHOXECTBE PM3NYECKNX BENNYUH,
CBAi3b. Ka4yeCTBEHHO U KONMYECTBEHHO OMUCHIBAOLLMX SBIEHVS Npupoaebl,
NX CBA3b. OT4eT no
Hanuyve ymeHun | Ha Ka4eCTBEHHOM U He ymeeT npumeHsaTb 1. MNpuMeHseT Ny Ha Ka4eCTBEHHOM YPOBHE HEKOTOPbIE 3aKOHbI nabopartopHom
KONnM4ecTBeHHOM 3aKOHbI PU3VKM ANs dU3nKN AN peLleHrs npodeccroHanbHbIX 3aday. paboTe, KOHCMeKT,
YPOBHE NPUMEHATb peLueHns 2. Ha ka4ecTBEHHOM YpOBHE NMPUMEHSIET 3aKOHbI (hU3UKu Ans nHavsmayanbHoe
3aKoHbI husnkm ans npodpeccroHanbHbIX peLueHns NpodeccMoHanbHbIX 3aday. 3afaHve,
pelueHus 3agjad. 3. YBEpeHHO 1cnonb3yeT Ha Ka4eCTBEHHOM U KONIMYECTBEHHOM KOHTpOrnbHas
npodyeccnoHanbHbIX YPOBHE 3aKOHbl (U3VKN ANS pelleHnst npodeccrmoHanbHbIX 3aay. paborta,
3agav. TecTupoBaHue,
Hanunuve aHanuTu4yeckoro He BnageeT HaBbikaMu 1. VimeeT noBepXHOCTHOE NpeAcTaBeHe 0 METoAax MTOroBoe
HaBbIKOB pasbopa 3apaum, aHanMTMYecKoro aHanuTnyeckoro pasbopa 3afayv, BblAeneHNst OCHOBHbIX 3aKOHOB, TecTMpoBaHue.
(Bnagexve BblZleNeHUs1 OCHOBHbIX | pa3bopa 3agaun, nexallyx B OCHOBE ee peLLeHust.
OnbITOM) 3aKOHOB, nexaluux B BbI1€NEHNS1 OCHOBHbIX 2. Bnapgeet MUHMMarnbHLIMU OCHOBHLIMW HaBbIKaMu
OCHOBeE ee pelueHus. 3aKOHOB, Nexaluux B aHanuTnMyeckoro pasbopa 3afayv, BblAeneHNsi OCHOBHbIX 3aKOHOB,
OCHOBE €€ peLLeHUst. nexallyx B OCHOBE ee peLLeHust.
3. B nonHoM o6beme BnageeT HaBblikamMy aHanNMTU4Yeckoro pasbopa
3a7auv, BblAeneHNss OCHOBHbIX 3aKOHOB, NEXallnx B OCHOBE ee
peLueHust.

NO-2yi12 MonHoTa 3HaHW | OCHOBHbIe husnyeckne | He 3HaeT OCHOBHbIE 1. NoBEPXHOCTHO OPUEHTUPYETCS B OCHOBHBIX (DN3NYECKUX OTtyet no
ABMNEHUSA; dmsnyeckme ABneHus; ABNEeHVsX; PyHAaMeHTamnbHbIX MOHATUAX, 3aKOHaX N TEOpUAX nabopartopHom
cdyHAamMeHTanbHbIe dyHAaMeHTanbHbIe KINacCcu4eckon 1 COBPEMEHHON (OU3NKM. paboTe, KOHCMeKT,
NOHATMUSA, 3aKOHbI U MOHSATUSA, 3aKOHbI U 2. 3HaeT OCHOBHble m3nyeckne SBrneHus; pyHaameHTanbHble VHAMBUAYyanbHoe
Teopwum Knaccm4eckom TEOPUW KIacCU4ecKon un MOHATUS, 3aKOHbI U TEOPUM KIACCUYECKON U COBPEMEHHOMN (OU3NKU. 3agaHue,




1 coBpemMeHHOMN COBpPEMEHHOW hunamkm. 3. YBEpEeHHO NpuUMeHsieT Npu peLleHnn npodeccnoHanbHbixX 3agay KOHTpOrbHas
[« JZET/ TN OCHOBHbIE (U3NYecKne ABNeHns; pyHaameHTanbHble NOHATUS, paborta,
3aKOHbI M TEOPUM KNACCUYECKON Y COBPEMEHHOW DU3NKN. TecTupoBaHue,
Hanuune ymeHnii | npuMeHATb NouckoBble | He ymeeT ncnonbsosatb | 1. [Mpu pelleHnn npakTMHecknx n TeoPETUHECKMX nTOroBoe
cuctembl cetu Internet, | nouckoBblie cucTembl npodeccroHanbHbIX 3a4ay UCMOoMb3yeT HEKOTOPbIE NONCKOBbLIE TeCcTMpOBaHMe.
TemaTmyeckume ceTu Internet, cuctembl ceTu Internet, TemaTtuyeckue katanorv 6GubnuoTtek (B Tom
KaTanoru 6ubnuotek (B | Tematnyeckue katanoru | uucne SBC) Ana noucka nHdopmaumm.
Tom yucne 3B6C) ansa 6ubnuotek (B Tom uncne | 2. Ha kayecTBEHHOM YPOBHE UCMOMb3yeT NOUCKOBbLIE CUCTEMbI CETU
novcka uHcgpopmaumm, OBC) ans noucka Internet, Tematuyeckmne karanorn 6Gudnmotek (B Tom yncne S6C)
Heobxoaumown ans MHdopmaLmn, Onsi novcka MHopMaumm, HeO6X0AMMON ANs peLleHns
peleHus HeobxoanMon ans npodeccroHanbHbIX 3aday.
npodeccnoHanbHbIX peLueHus 3. YBepeHHO 1Ccnornb3yeT NOMCKOBbIE CUCTEMbI ceTy Internet,
3anau. npodeccrnoHanbHbIX TemaTuyeckue katanorn 6ubnuotek (B Tom uncne I6C) ans novcka
3agau. MHOPMaLnM, Heo6Xo0AMMON ANs peLleHns NPoeCCUOHanbHbIX
3agaq.
Hanuune noucka u Kputuyeckoro | He BrageeTt HaBblkamun 1. meeT noBepxHOCTHOE NpeAcTaBrieHne O MOUCKE U KPUTUYECKOM
HaBbIKOB aHanu3a nidopmaumm noucKa 1 KpUTUHECKOro aHanuse VHdopMaLumM, NoNy4eHHON ¢ NoMoLLpio ceTu Internet n
(Bnagexve Mosly4eHHOM C aHanusa nHgpopmaumm kaTanoros 6muénunoTex.
OnbITOM) nomouybio cetu Internet | nonyyeHHon ¢ nomowpo | 2. BnageeT MMHUMMAarnbHbIMU OCHOBHBIMU HaBblKaMu Moucka u
M KaTanoros cetu Internet n KPUTNYECKOro aHanusa nHgopmaumm, nony4YeHHON ¢ MOMOLLbO
oudbnunorek. KaTanoros 6ubnuoTex. cetu Internet n katanoros GubnunoTex.
3. B nonHom o6beme BnageeT HaBblkaMu MoMCKa N KPUTUHECKOTO
aHanusa nHdopMaLumM Nony4eHHON ¢ nomoLublo ceTu Internet n
KaTanoros 6ubnmoTex.

MA-3yk-13 MonHoTa 3HaHWii | MOHATUWMHBLIA annapar, He 3HaeT NOHATUIHBIV 1. NoBEPXHOCTHO OPUEHTUPYETCS B MOHATUMHOM annapare, OTtuet no
3aKOHbI M KOHLUEenuuu annapar, 3aKOHbI 1 3aKOHaX M KOHUenumsax yHaaMeHTanbHbIX pasgenos nabopartopHom
dyHAamMeHTanbHbIX KOHLenuum KMaccu4eckon 1 COBPeMEHHON OU3UKN. paboTe, KOHCNeKT,
pasgenos byHAaMeHTanbHbIX 2. 3HaeT OCHOBHbIE MOHATWS, 3aKOHbI U KOHLLENLMK VHAVBUAYyanoHoe
KInaccu4eckom un pa3fenoB knaccu4eckon | dpyHaaMeHTanbHbIX pasgenos KacCMYeckon 1 COBPEMEHHOMN 3afaHve,
COBpPEMEHHON (PUIMKKN. | 1 COBPEMEHHON PUINKN. | UMUK, KOHTpOMbHas

3. YBEpeHHO NpuMeHsieT Npu peLueHnn npodeccnoHanbHbIxX 3agay pabora,

NMOHATUMHBIN annapart, 3aKOHbl U KOHLENUUn pyHaaMeHTanbHbIX TecTupoBaHue,

pa3fernoB KNaccu4eckon 1 CoBpeMEHHON U3NKK. uTorosoe
Hanuune ymenni | pewatb He ymeeT pewatb 1. PewaeT anemeHTapHble NpodeccMoHanbHble 3aaa4dmn, HaxoauT TeCTUpOBaHue.

npod)eccuoHanbHbIe
3aauu, HaxoauTb
pasHble BapuaHTbl
pelueHus 3agav,
BbIOUpaTh
onTUManbHbIA cnoco6
pelLeHus 3agauu.

npogeccroHanbHble
3agayu, HaxoauTb
pasHble BapuaHThbl
pelleHust 3aaay,
BbIGUpaTh oNTUManbHbI
cnocob pelueHus
3agauu.

OfVH BapuaHT pelleHust 3aaad, He ymeeT BbloupaTtb OnTUManbHbIi
cnocob pelueHns 3agaudu.

2. Pewaet npodpeccroHanbHble 3aaayn, HaxXoauT ABa BapuaHTa
pelLeHus 3aaad, BbibMpaeT 13 ABYX ONTUManbHbIA CNocob
peLueHus 3agayn.

3. YBepeHHO peluaeT npodeccnoHanbHble 3a4ayn, HaXo0auT
pa3Hble BapuaHThbl peLueHus 3agad, BblonpaeT onTuManbHbIii
cnocob pelueHns 3agaydu.

Hanunuve
HaBbIKOB
(Bnapexve
OMbITOM)

pelueHus
npod)eccuoHanbHbIX
3apad, Bbibopa
onTUManbLHoro
BO3MOXHOIo cnoco6a
pelueHus 3apaum.

He Bnageet HaBblkamu
peLleHust
npodheccnoHanbHbIX
3agay, Bblbopa
onTUManbLHOro
BO3MOXHOrO crocoba
peLLeHns 3agayn.

1. UMeeT noBepXHOCTHOE NPeACTaBIIEHNE O PELLEHUN
npogeccroHanbHbIX 3a4a4, Bbibope onTUManbHO BO3MOXHOTO
crnocoba peLleHust 3agaun.

2. Bnapeet MUHUMMarnbHBIMU OCHOBHBIMW HaBblKaMy peLUEeHNs]
npodgeccroHanbHbIX 3a4a4, Belbopa onTUManbHOro BO3MOXHOMO
crnocoba peLleHusi 3agaun.

3. B nonHom o6beme BnageeT HaBblkaMy peLLEHNS]
npogeccroHanbHbIX 3a4a4, Belbopa onTMMansHOro BO3MOXHOMO
cnocoba pelleHust 3agayn.




OrnK 2

I/uja']-OI'IK—Z.l

MonHoTa 3HaHun

OCHOBbI NOCTaHOBKM
pasHoro poaa
3KCNEepUMEHTOB
(HaTypHbIN,
BbIYUCNUTENBbHbIN U
T. A4.), ONbITOB U Ap.,
cnocobbl 06paboTku

He 3HaeT oCcHOBbI
NMOCTaHOBKU pasHOro
poaa 3KCnepuMEHTOB
(haTypHoro,
BbIYMCIIUTENBHOIO 1
T.4.), ONbITOB U Ap.,
cnoco6os 06paboTku

1. NoBEPXHOCTHO OPUEHTUPYETCA B OCHOBaX MOCTaHOBKW Pa3HOro
poAa 3KCNEepUMEHTOB (HaTYpPHOrO, BbIMUCIIUTENBHOMO U T. 4.),
onbITOB U Ap., B cnocobax o6paboTku pe3ynbTaToB
3KCMEPUMEHTOB, UX MHTEPMNPETaLMM, HAyYHOrO ONUCaHUs 1
odopMneHus.

2. CBOGOAHO OpUEHTMPYETCSI B OCHOBaX NMOCTAaHOBKM pasHOro poaa
3KCMEPUMEHTOB (HATYPHOTO, BLIYUCIIUTENBHOMO U T. A.), ONbITOB 1

pesynbTaToB pe3ynbTaToB ap., B cnocobax 06paboTku pe3ynbTaToB 9KCNEPUMEHTOB, UX
3KCNEepPUMEHTOB, MX 3KCMNEPVMEHTOB, UX MHTepnpeTauumn, Hay4HOro onmcaHns 1 ooOpMNEHNs.
MHTepnpeTauum, WHTepnpeTaumm, 3. B coBepLueHCTBe BNageeT 0OCHOBaMM NOCTaHOBKW Pa3HOro poaa
Hay4HOro onncaHus n Hay4HOro onucaHus n 9KCMEPUMEHTOB (HATYPHOTO, BbIYUCIIUTENBHOO U T. .), OMNbITOB U
ocbopMneHums. oopmMmeHns. Aap., cnocobamy 06paboTkn pesynbLTaToB IKCNIEPUMEHTOB, UX
MHTepnpeTauum, Hay4HOro OnMcaHusi 1 0YOPMIEHNSI.

Hanuune ymenuii | nposoauTb He ymeeT nposoanTb 1. YMeeT npoBoanTb OTAEMbHbBIE 3Tambl 3KCMEPUMEHTANIbHOIO
3KCnepumMeHTanbHoe aKcnepvMeHTanbHoe nccneaoBaHus NPoOLLECCOB U ABINEHWI, YCNOBHO 0popMIsATh
nccnenoBaHue uccnenoBaHve pe3ynbTaThl, YaCTUYHO UHTEPNPETMPOBATDL UX.
npoL,eccoB 1 AABMEHUNA, | NPOLECCOB W SIBNEHUN, 2. YMmeeT npoBoanTb 3KCTNIepUMEHTanbHOe NccrneaoBaHme
ocopMnATbL oopmMnATL NpoLEecCcoB 1 SIBNEHWI B NONIHOM 00beMe, UCTbITbIBAeT
pe3ynbTaTbl, pe3ynbTaThbl, He3HauMTernbHble 3aTpyAHEHNS NPy OhOPMITIEHUN Pe3ynbTaToB U

MHTepnpeTUpOBaTh UX.

MHTEPNPETUPOBATb UX.

VX MHTepnpeTauum.
3. YMeeT npoBoAWTb 3KCNEpUMEHTanbHoe nccnefoBaHve
NpOLIECCOB U SBNEHWI B MONIHOM 06bemMe, oopMnATL pedynbTaTthl
1 VHTEpNpeTpoBaTh UX.

Hannune
HaBbIKOB
(Bnagexve
OnbITOM)

NOCTaHOBKM
3KcnepuMMeHTa
(HaTypHoro,
BbIYUCNUTENBHOrO,
MMUTaLUOHHOIO U Ap.),
ob6paboTkun
pe3ynbTaToB
3aKcnepuMeHTa, ux
odopmneHus B
YAOGHOM U NOHATHOM
Buae (B TOM yucne ¢
NOMOLLbI
nporpamMmmMHoOro
obecneyeHus
nepcoHanbHoOro
KOMNbloTepa).

He Bnageet HaBblkaMu
NOCTaHOBKY
3KCMepuMeHTa
(HaTypHoro,
BbIYMCIIUTENBHOTO,
MMUTaLMOHHOIO U Ap.),
06paboTku pesynbTaToB
3KCnepuMeHTa, nx
odopmneHus B ygobHom
1 NOHSATHOM BUZe (C
NMOMOLLbI0
nporpaMMHoOro
obecneyeHus
nepcoHanbHoro
KoMMbloTepa).

1. BnapgeeT anemeHTapHbIMU HaBbIkamy MOCTAHOBKW 3KCMepUMeHTa
(HaTypHOro, BbIYMCIINTENBHOTO, UMUTALIMOHHOTO U Ap.),
MCMbITbIBAET 3aTPYAHEHUS Npn 06paboTke pe3ynbTaToB
aKcrnepumMeHTa, ux odhopMneHns B y406HOM 1 MOHATHOM Buae (C
MOMOLLIbIO NPOrpamMMHOro obecrneveHns NepcoHansHoro
KOMMbtoTepa).

2. Bnapeet HaBblkaMn NOCTaHOBKWN 3KCNepUMeHTa (HaTypHOro,
BbI4YMCIIUTENBHOIO, UMUTALMOHHOTO U ApP.), UCMbITbIBAET
He3HauuTesbHble 3aTpyAHeHVs nNpyu o6paboTke pesynbLTaTos
aKcrnepuMeHTa, ux ochopMneHns B y406HOM 1 MOHATHOM Buae (C
MOMOLLLbIO NPOrpamMMHOro obecrneyeHns NepcoHansHoOro
KOMMbtoTepa).

3. YBepeHHo BnageeT HaBblkaMu NOCTAHOBKW 3KCNEpUMEHTa
(HaTypHOro, BbIYMCIIUTENBHOTO, UMUTALIMOHHOTO U Ap.), 06paboTku
pe3ynbTaToB 3KCNEepUMeHTa, X 0opMneHns B yao6HOM 1
NMOHATHOM BuA€ (C MOMOLLbIO MPOrpaMmHoro obecneveHus
nepcoHanbLHOro KOMnbTEpa).

OTt4eT no
nabopaTtopHon
paboTe, KOHCNEKT,
nHauBMAayanbHoe
3afaHve,
KOHTpOnbHas
pabora,
TECTMpPOBaHMe,
UTOroBOE
TECTMPOBaHME.




YACTb 3 MeTtoauueckue matepuansl, onpeaensiouwme npoueaypbl oleHMBaHUA 3HaHUN,
YMEHUIN, HaBbIKOB, XapaKTepu3yrLux 3tanbl hopMMpoBaHMA KOMNETEHLUN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3af4aHUsA, HEO6XoAUMbIe ANA OLUEeHKU 3HaHUW, YMEHUIN, HaBbIKOB

3.1.1. CpeactBa
Ons MHAMBUAyanu3auum BbINONTHEHUSA, KOHTpons (pukcpoBaHHbIX Bugos BAPC

PekomeHgauumn no BbINOSIHEHUIO mnHonBuayanbHOro sagaHus

B kaxxgom nHavBuayaneHOM 3agaHun COAEPXKUTCHA NO TPWU 3a4ayun, KOTopble HEOOXOAMMO peLunTb U
odopMuTb B cooTBeTcTBUM C TpeboBaHuamu. NHavBuayanebHoe 3ajaHue o64a3aTenbHO LAOMKHO UMETb
TUTYMNbHBIA NIUCT, a Kaxaasa 3agadva obsisaTenbHO JOMMKHA CoAepXaTb creaylolimne pasgensl: JaHO, HanTw,
peweHune, nepesoa BenuunH B CU, normdyHoe 1 nocnegoBaTtenbHoe pelwieHne, oTeeT. [pegocTaBnsemsbiii Ha
nposepky dann gomkeH 6biTb B hopmaTe .pdf. Ecnu 3agaHne npepoctasnsaetca B Buae dgotorpaduin, 1o
OHW OOIKHblI ObITb YETKMMW, XOPOLLO YMTaeMbIMKM; codepxaTtb He Gonee ogHon cTpaHuubl dopmaTta AS.
Ecnun pelweHne 3agay oopMnsieTcsl C NOMOLLbI TEKCTOBbLIX peAakTopoB, TO BCe hopMyIbl OOMKHbI ObiTb
HabpaHbl C MOMOLLbI0 MacTepa pyHKUMA.

Paspgenbl y4ebHOM OUCLMNIIMHBI, YCBOEHWE KOTOPbIX CTyAeHTamMu COMpOBOXAAETCA MOArOTOBKOM
MHOVBMAYaAINbHOrO 3agaHus:

Pasgenbl gucumnnuHbl, 0CBOEHNE KOTOPbIX 0byyarowmmmncs
conpoBoXaaeTcda Unun 3aBepLiaeTcd BblNONTHEHNEM
nHaunBmnayanbHOro sagaHums

KomneTeHumn, hopmmpoBaHue/passutie
KOTOpbIX 06ecrneynBaeTcs B XO4€e BbINOMHEHUS

No HaVMEHOBAHNG MHAUBUMAYaNbLHOro 3agaHusA
1 «MexaHuka», «MonekynsapHas uanka u YK-1, OlK-2
TEPMOLMHAMUKEY, «DNEKTPUYECTBO N MarHeTU3M»
2 «KonebaHus un BonHbl», «OnTnka», «AToMHas u YK-1, OlK-2
saepHas dusukay

Mpumepbl odopmneHns 3agav: ,
3apava 1. AsTomobunb, ABurascb C yckopeHuem 2 m/c”, npowen 125m 3a 5c. Onpegenutb
HayanbHYI0 CKOPOCTb aBTOMOOUNA. HauepTuTb rpacuk 3aBUCUMOCTN CKOPOCTU OT BPEMEHMW.

Vg -? PeweHue:
Z 2
- M at
a=2 mlc N3 cbopmynbl NyTW Npu paBHOYCKOPEHHOM ABUXEHWUM S ZVOHT nonyyaem
t=5¢ S _at?
v, = 2 _S_ &

S=125 m ° t t 2

MoacTtaensist YUCNOBbIE AaHHbIE, UMEEM V, :(125 2'5j =20 Mm/c
2

"padmk CKOPOCTU paBHOMEPEMEHHOIO ABWXEHUS ABNSETCS NPAMON JIMHUEN.
[ns ee nocTpoeHus goctaTtovHo ABYX Todek: npu t=0 V, =20 m/c, npu t=5

¢ V =30 m/c. HanoMHuMm, uTto V =V, +at .

W omlc

Omeem: V, =20 mlc.

3apaua 2. ToueuHble 3apaabl ¢, =1 HKT n g, =-2 HKn pacnonoxeHsl Ha pacctosHun 10 cv apyr oT

[apyra B Bakyyme. HalTu HampspkeHHOCTb UM MOTEHLMan Mnons B TOYKEe, HAXOOALEWCS MOCPeauHe MexOy
3apsgamu.

Es—? op—? PeweHue:
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LUKANTA U KPUTEPUUN OLLEHUBAHUA

— «3a4TeHo» MO WHAMBMAYarlbHOMY 33a4aHu0 BbICTABMSAETCSA, €CnM: a) BCE 3adayn peLleHbl
npaBunbHO; ©) 3agaunM odopmMiieHbl MO BceM TpebOoBaHuMsIM (00s3aTenbHblEe 3NEMEHThl: LaHO, HaWTwy,
pelueHne, BbINOSIHEHbI HEOOXOAWMbIE PUCYHKUM U MOCTPOEHUS, JIOTMYECKU BEPHO MOCTPOEHO peELLEHME,
3anMcaH M npoaHanuavpoBaH OTBET); B) OOpPMIIEHWE WHOUBMAYANbHOMO 3adaHus COOTBETCTBYET
npeabsaBnsieMbiM TpeboBaHMAM (TUTYNBHbBIN NUCT);

— «He 3a4TeHO» Mo MHAMBMAYarnbHOMY 3aJaHWI0 BbICTABMSETCS, €Cnu: a) YacTb 3ajad pelleHa
HeBepHo; 6) 3agayn ocopMIieHbl HE B COOTBETCTBMU C TPEGOBaHUAMU (OTCYTCTBYET AaHO, HE onpeneneHo
YTO HeOBGXOOUMO HaNTU, OTCYTCTBYHOT PUCYHKU U MOCTPOEHNS, OTCYTCTBYET MOrMKa B pelleHun 3afjaym, HeT
oTBETA); B) 0OpOpMIieHMEe He COOTBETCTBYET NpeabsiBrsieMbiM TpeboBaHNSM.

3.1.2. BOMNPOCbHI

AnA npoBeaeHNA BXOOAHOINo KOHTpons

BxogHown KOHTPOJ1b OCYyLlecCTBNAeTCA B BUAe NMCbMEHHbIX OTBETOB Ha BOMPOCHI N 3aaHnNA BXOOHOIo
KOHTpPONNA. bunet Bkniovaet B cebs 15 BOMpocoB u” 3agaHun no pas3nnyHbIM pasgenamMm ancuuniinHbl



«dusnka» 3a Kypc cpegHero (nonHoro) o6wero obpasoBaHusa. BxogHoOM KOHTPONbL NPOBOANTCSA HA NEPBOM
npakTU4eckom 3aHsaTUKU. Ha BbinonHeHne gaetcs 15 MUHYT.

Bonpochbl u 3a0aHusi 6X00HO20 KOHMPOJIsl
Yto HasbiBaeTcs:

Yrnom nageHua?

ABCOnIOTHBIM NOKa3aTenem npenomneHnsa’?
Yrnowm npenomneHns?

OneKTPOEMKOCTbIO MPOBOAHUKA?
PaBHOMEpPHbIM OBMKEHNEM?

ApgvnabaTHbIM npoLeccom?
PaBHO3amMeneHHbIM ABMXKEHNEM?
M300apuryecknm npoLeccom?

YacTtoton konebaHuin?

N3oTepmmyeckum npoueccom?

Mepuogom konebaHnmn?

BHelwwHum doToadpdhektom?

M3oxopHbIM npoueccom?

AmnnuTtygon konebaHna?
HanpspkeHHOCTbI0 3NEKTPUYECKOro nonsa?
OTHOCUTENBHBLIM NOKasaTenem NpenomneHna’?

BOONO O A~AWNE

e el e e
ok whEO

Mo kakon chopmyrne MOXHO onpeaenuTb:

YrnoByto ckopocTb?

PaboTy NOCTOAHHOM CUMbl B MEXaHUKe?

KuHeTtuyeckyto aHepruio tena?

MyTb Npu paBHOYCKOPEHHOM ABVXEHUN?

Cwvny ynpyroctun?

Pa6oty Toka?

LleHTpocTpemMuTensHoe yckopeHue?

ONeKTPOEMKOCTb MNMOCKOro KoHAeHcarTopa?

OnTu4eckyto cuny nNuH3bI?

10. JIMHeRnHbI NYTb NPU PAaBHOYCKOPEHHOM ABMKEHNUN?

11. ToTeHuManbHyo 3Hepruio ynpyro AedopmMmpoBaHHoro Tena?
12. Ycnosue makcumyma npu nHTepdepeHuun ceeta?

13. MomeHT cunbl Npuy BpaLlaTensHOM ABWXKEeHUn?

14. KonwuyecTBO TENnoThbl NPy HarpeBaHuu BellecTesa?

15. UeHTpocTpemutenbHoe yckopeHue?

16. YpgenbHylo TENNOEeMKOCTb BelecTsa?

17. 3aBMCMMOCTb CONPOTMBMEHMS MPOBOAHUKA OT €ro reoMeTpUYeCKMX pasmepos?
18. AGCONOTHLIN NokasaTenb NpenoMneHns?

19. KoadhdmumeHT nonesHoro 4eNcTBNA TENNOBON MaLUNHbI?

20. MMepwuopg konebaHWin MaTeMaTUYeCcKoro MasiTHuKa?

21. KuHeTu4yeckyto sHepruwo?

22. Cuny Amnepa?

23. lMepuopa konebaHum Npy>XKMHHOrO MasiTHUKA?

24. Cwuny JlopeHua, OENCTBYIOLLYIO Ha OBWXYLLMICS 3apsag B MarHUTHOM none?
25. Cwuny TaKecTn?

26. [lepuog anekTpuyecknx konebaHum B KOHType?

CoxNoA~WNE

U306pa3ute rpachnyecku:

CwunoBble NMHUK NOMS NONOXUTENbHOro 3apsiaa.

Xopa nyden, napannenbHbIX rMaBHOM ONTUYECKON OCU, B JBOSIKOBbLINYKITON FIMH3E.
CunoBble NUHUK NOMS OTPULATENBHOIO 3NIEKTPUYECKOro 3apsaa.
3aBMCMMOCTb CKOPOCTM OT BPEMEHU MPU PaBHOYCKOPEHHOM [ABUXKXEHUM.
CunoBsble NMHUM MArHUTHOrO NOMsi NPSIMOro NPOBOAHUKA C TOKOM.
3aBMCMMOCTb AaBreHus rasa ot obbema npu agnabaTtHoM npouecce.
Xopf CBETOBbLIX fly4en, MayLnx U3 Bo3ayxa B CTEKO.

3aBMCMMOCTb CKOPOCTM OT BPEMEHMW NPU paBHO3aMELTIEHHOM ABMKEHUM.
CwvnoBble NMHUK 3NEKTPUYECKOrOo MONs NMIOCKOro KoHAeHcaTopa.

0. 3aBMCMMOCTb CMELLEHMS OT BPEMEHM NPU rapMOHNYECKOM KonebaHuu.
3aBMCMMOCTb AaBreHus oT oobema rasa npy M3oTepPMUYECKOM MpoLecce.

BOONoGOA~WNE

-
=



12. 3aBUCMMOCTb MyTU OT BPEMEHW MPU PABHOYCKOPEHHOM ABWKEHUMU.

13. Xog nyyen, nayLwmx n3 cTekna B BO3ayx.

14. 3aBucMMOCTb AaBfieHUs OT o6beMa npu n3obaprnyYeckom razoBoM npoLiecce.
15. 3aBMCMMOCTb CKOPOCTU OT BPEMEHW MPU PABHOMEPHOM ABWKEHWUN.

Kakasa dhopmyna BbipaxaeT 3aKOH:

BTopoli 3akoH HbtoTOoHA?
Owma ansa yyactka uenun?
MNpenomneHus ceeta?
KynoHa?
OneKkTpoMarHMTHOM MHAYKUUN?
OTpaxeHus ceeta?
CoxpaHeHWsi SHeprum B MexaHuke?
Apxumega?
Owma gnsa nonHow uenm?
. ®apapges ans anekTponuaa?
. BcemnpHoro taroteHua?
. bxoynsa-JleHua Ana NOCTOAHHOTO Toka?
. Mpenomnexns ceeta?
. bovina-MapwotTa?
. N'yka?
. ®apages-JleHua ons SNEKTPOMArHUTHOM MHAYKUMN?
. l'en-Ioccaka?
. CoxpaHeHus umnynbca Tena?
. Wapna?

BOooNooGh~wNE

PRRRRERRRER
OCO~NOUDNWNRO

KakoB cum3nyecknm cmbicn:

YckopeHnsa?

lMnotHocTM BewecTBa?

MarHuTHoro notoka?

Maccb!?

[aeneHns?

ABCOMTHOroO HynsA Temneparyp?
MoTeHumana anekTpuyeckoro nons?

Cwunebl TOKa?

. Ckopoctun?

10. OneKkTpoaBUXYLLEN CUMbl UCTOYHMKA TOKa?

CoNoA~LONE

3anuwuTte ypaBHEHMeE:

1. TlepBoro Hayana TepMOLAMHAMMKMN.

2. OcHoBHOEe Ansi MONEKYNsApHO-KMHETUYECKOW TEOPUM Fa3oB.
3. OnHwWTenHa ansa BHewHero goToaddekTa.

4. ®dopmyny NUH3bI.

5. CoctosHua ngeansHoro raza MeHgeneeBa-KnanenpoHa.
6. [apMoHu4ecknx konebaHum B MexaHuke.

B uem CYLWHOCTb AABJI€HUSA:

OnNeKTpPOMarHMTHOM NHAYKUUnN?
Camounngykuun?

Monsipusauum ceeta?
doToapdekra?

Ondpakummn cBETOBbIX BOSTH?
HOwucnepcun ceeta?

OnekTponnsa?

PesoHaHca?

. MonHoro BHyTpeHHEero oTpaxeHns?
10. PaguoaktnBHocTn?

CoNoUA~AWNE

B kakux eguHuuax n3mMepseTcs:

1. Ontudeckas cuna NNH3bI?
2. Cwuna Toka?
3. Yactorta?



4. MolHocTb?

5. WHAyKTMBHOCTb KOHTYypa?

6. [noTHocTb BellecTBa?

7. [aeneHne?

8. OHepruns?

9. HanpspkeHue?

10. 3nekTpnyeckast EMKOCTb?

11. KonunyecTBo BellecTBa?

12. YckopeHue?

13. PaboTta?

14. DnekTpuyeckoe conpoTuBneHne?
15. YpenbHoe conpoTtusneHune?

16. YrnoBasi ckopocTb?

17. mnynbce Tena?

18. VMIHOyKumMss MarHUTHOro nons?

19. HanpsikeHHOCTb 3NeKTPUYECcKOoro nons?

LWkana n Kputepun oueHnBaHuA
OTBETOB Ha BOMNPOCHLI BXOAHOIo KOHTpoONsA

- OueHKa «OTINYHOY, eCNK KONMYECTBO NpaBuiibHbIX 0TBeTOB OT 81 + 100 %.

- OueHka «XOpOoLLO», ECIIN KONMYECTBO NpaBuIibHbIX OTBETOB OT 61 + 80 %.

- OueHka «ygoBNeTBOPUTENBHOY», €CIN KONMYECTBO NpaBUibHbIX OTBETOB OT 51 + 60 %.
- OueHka «HeyaoBNeTBOPUTENBHOY, ECIM KONMMYECTBO NpaBuiibHbIX 0TBETOB MeHee 50 %.

3.1.3 CpeacTBa ANA TeKyLwero KOHTpons

BONPOChLI
ANs CaMOCTOATENbHOroO U3y4eHus TeMbl
«MpnmeHeHne 3aKOHOB COXPaHEHUSA UMMYNbCa U IHEPrum K ynpyroMmy u Heynpyromy ygapam»

1) [MoHaTue yoapa.
2) Knaccudukaumsa n xapakrepuctuka yoapos.
3) T[MpyMeHeHMe 3aKOHOB COXPaHEHUA MMMyNbCa 1 SHEPTUX K YNPYroMy 1 HEYNpyromy yaapam.

BOMPOCHI
ANSA CaMOCTOATENIbHOIrO U3y4YeHUA TeMbI
«flBneHus nepeHoca»

1. [Oudpdpysus: onpeneneHune, ycroBusi NpoTeKaHUs!, 3aKOH.
2. TennonpoBOAHOCTb: ONpeaerneHne, YCroBUs NPOTEKaHNs, 3aKOH.
3. BsiskocTb: onpeaeneHne, YCroBUsi MPOTEKAHNS, 3aKOH.

BOMPOCbLI
Ana caMoCToATeSNIbHOINro UyyeHusa TemMbl
«Buabl coeguHEeHN 3aNeMeHTOB B LiensX NOCTOAHHOrO TOKa. 3aKOHbl MOCTOAHHOIO TOKay

1) OnekTpu4yeckas Uenb U €e 3IEMEHTHI.

2) OCHOBHbIE MOHATUS U ONpeaeneHns aAnsa 3reKTPUYECcKon Lienmu.

3) 3akoH Oma ans ydactka uenu.

4) 3akoH Oma ans nonHou uenu.

5) [MMpasuna Kupxroda n nx npumeHeHue.

6) OJnekTpuyeckas Lenb ¢ nocnegoBaTenbHbIM COEOUHEHNEM 3NTIEMEHTOB.
7) QJnekTpuyeckas Lenb ¢ napannenbHbiM COeANHEHNEM 3IEMEHTOB.

8) OnekTpuyeckas Lenb CO CMeLlaHHbIM COEAMHEHNEM 3IIEMEHTOB.

BOMPOCbHI
Ans CaMOCTOATENbHOro N3y4eHusi TeMbl
«Bupbl cun B mexaHuke»

paBuTaUMOHHaA cuna.
Cvina TsxecTn.

Bec Tena.

Cwuna ynpyrocTu.

Cwuna TpeHus.

agrwNE



BOMPOCHI
Aana caMoCcToATesNIbHOro U3y4eHms TemMbl
«MexaHu4yeckas paboTta. MowHoCcTL. QHeprua»

1) Pab6oTta cunbl.

2) OnemeHTapHas paboTa.

3) MouHoCTb.

4) MexaHun4eckas aHeprus.

5) KwnHeTunuyeckas aHeprus.

6) [lloTeHumanbHasa 3Heprus.

7) KoHcepBaTuBHbIE CUMbI.

8) [lonHasa mexaHu4eckas aHeprus.

9) 3aKoH CoOXpaHEeHUs1 3HEPIUN.

10) 3akoH CoxXpaHeHWs 1 MpeBpaLLEHUS IHEPTUN.
11) OuccrnaTuBHbIE CUTbI.

12) KoahdpuumMeHT nonesHoro 4encTBus.

BOMNPOCHI
ANl CaMOCTOATENBHOrO U3y4YeHUs TeMbl
«51BneHue aneKTpoMarHMTHou MHAyKUuMK (onbiThl Papanes). 3akoH Papages. BpaweHue pamku B
MarHMTHOM none»

SBneHne aneKTpomMarHMTHOM UHAYKLMK.
OneKTpoABMXKYLLAS CuIla 3NEKTPOMArHUTHOM MHOYKUNN.
3aKkoH anekTpoMarHnTHon nHaykuum dapages.
MpaBuno JleHua.

MpuHUMN gencTBusa reHepaTopoB.

OnekTpoasuraTenu.

oM wNE

BOMNPOChLI
ANl CaMOCTOATENbHOIO U3y4YeHUs TeMbl
«BblIHYXaeHHbIe kone6aHus. MepeMeHHbIN TOK»

1) [OnddepeHumanbHoe ypaBHEHNE BbIHY>KAEHHBLIX KOnebaHui.

2) BbIHYXaeHHbIE MEXaHWNYECKUE U BbIHY>KOEHHbIE 3NEKTPUYECKNE KonebdaHusl.
3) [padmk BbIHY>XAEHHbLIX KONnebaHWi.

4) Pe3oHaHC.

5) Pe30oHaHCHbIe KpUuBbIE.

BOMPOCbHI
AnNsi CaMOCTOATENbHOro N3y4eHUs TeMbl
«OneKTpoMarHUTHbIe BOMHbI»

Bubpatop Nepua.

MaccoBbli u3nyyaTersnsb.

JlamnoBbI reHepaTop.

MonepeyHOCTb aNEKTPOMAarHUTHbIX BOSH.

lMnockne MoHOXpoMaTUYeCKMe 3NEKTPOMarHMTHbIE BOJTHBI.
O6bemMHas MIOTHOCTb SHEPIUK ANEKTPOMAarHUTHOW BOSHBbI.
BekTop YmoBa-lNonHTuHra.

[aBneHve anekTpoMarHUTHbIX BOJIH.

MmMnynbc anekTpomMarHMTHOro nonsi.

©ONOGO~WNE

BOMPOCbHI
ANS CaMOCTOATENbHOI0 N3y4YeHUsi TeMbl
«B3anmopencTeue aneKTpoMarHMTHbLIX BOJIH C BELLLECTBOMY

1) [Oucnepcus ceeTa.
2) TlpuameHHbIN cnekTporpad.
3) OnekTpoHHasa Teopust AMCNepcumn cBeTa.

BOMNPOCHI
Ans CaMOCTOATENbHOro N3y4eHusi TeMbl
«OnTnyeckasa aHnsoTponusa»

OnTu4yeckn aHN30TPONHbIE BELLECTBA.
Auenka Keppa.
O ekt Keppa.

wn e



OnTryeckn akTUBHbIE BELLECTBA.

Yron noBopoTa NiocKOCTM Nonsipusaumm.
YpenbHoe BpalleHue.

MonapumeTpus.

Od ekt Papages.

© N O A

BOMNPOCHI
ANA CaMOCTOATENbLHOIo U3y4YeHUs TeMbl
«Teopusa atoma Bogopoaa no Bopy»

1) Mogenu atoma TomcoHa n Pesepdopaa.
2) JluHenyaTbln cnekTp aToma BO4OPOAa.
3) Cepua banbmepa.

4) Cepus Jlanmana.

5) Cepus NaweHa.

6) Cepwus bpakeTa.

7) Cepusa lNoyHaa.

8) Cepusa Xamdpw.

9) 0O606LeHHasa bopmyna banbmepa.
10) NoctynaTtel Bopa.

11) OnbiTbl ®paHka u Nepua.

BOMNPOChHI
ANsl CaMOCTOATENIbHOIO U3yYeHUs1 TeMbl
«ArneMeHTbl KBAHTOBOW MeXaHUKN»

KopnyckynsapHO-BONHOBOW Ayanuam.

dopmyna ge bponng.

Andpakumns anekTpoHoB.

dopwmyna Bynbda-bperros.

HenTtpoHorpadwus.

OnekTpoHorpadus.

OneKkTpoHHas onTuka.

BonHbl ge bponns.

CooTHolleHne HeonpedeneHHocTel [en3eHbepra.

©CoNoOOA~AWNE

O6wWmMin anNropuTM CamOCTOATENBbHOIO U3YYEeHUA TEMbI

1) O3HaKOMWTBLCS C PEKOMEHAO0BAHHON Y4eBHON NTEepaTypor 1 ANEKTPOHHBIMY pecypcamMu Mo TeMe (OPUEHTUPYSCh Ha
BOMPOChHI AN CAMOKOHTPOIS).

2) Ha aToi ocHOBe COCTaBUTb pa3BepHYTHIN NMaH U3NOXEHUS TEMbI.

3) BbibpaTb (hopMy OTHETHOCTM KOHCMNEKTOB (MraH-KOHCMEKT, TEKCTyarbHbIA KOHCNEKT, CBOOOAHBIV KOHCNEKT, KOHCMNEKT-
cxema).

4) [1poBeCTN CaMOKOHTPOSb OCBOEHMS TEMbI MO BONPOCaM, BblaHHbIM NpenogaBaTenem.

5) OhopMUTL OTYETHbIV MaTepuan B yCTaHOBINIEHHON hOpMe B COOTBETCTBUM METOANYECKUMU PEKOMEHAALIMAMMU.

6) [NpenoctaBuTb OTYETHLINM MaTepuan npenogaBaTento No CornacoBaHUIO C BeayuwnM npenogaBaTtenem.

Wkana n Kputepuu oueHnBaHus
CaMOCTOATEeNIbHOIo U3y4eHus TeMbl

- OUEHKa «3aymeHOo» BbICTaBMNAeTCH, ecnu obyyaloLWwmnica NOrMYHO U KPaTKo OOPMUIT KOHCMEKT, B
KOTOPOM OTpasusni BCE 3HaYMMble MOMEHTbl (OMpeAerneHnsi, 3aKkoHbl, BENWYUHbI, MapameTpbl, ABIEHUS)
n3y4aemom Tembl.

- OUEHKa «He 3aymeHo» BbICTaBNAETCs, ecnu obyyarlmincs ogOPMUN KOHCNEKT, B KOTOPOM He
OoTpa3un 6omnblyld YacTb 3HAYMMbIX MOHATMI (OMpedeneHusl, 3akOHbl, BENUYMHbI, NapameTpbl, SBNEHWS)

I/I3y‘-laeMOl7I TeMbl, HEe 3aMeTun 3aKOHOMepHOCTeIZ

BOMPOCbHI

And caMonoAroToBKU K NPakKTU4eCKUM 3aHATUAM

B npouecce noaroToBkM K NPakTUYECKOMY 3aHATUIO OBydaloLunecs nsydaeT NpeacTaBrneHHble HKe
BOMpoCkl No Temam. Ha 3aHsaTUM obydaromincs 4eMOHCTPUMPYEeT CBOM 3HaHWUSI MO M3Yy4eHHbIM BOMpocam B
dopme ycTHOro oTeeTa. [1N1s1 ycBOEHUS MmaTepmana no TeMe 3aHATUsSt 00yYarLMncs pellaeT 3agadun.

O6LWui anropuTm camonoaroToBKU




PekomeHdauyuu rno peuweHuro 3aday

1. B ocHOBY Kkaxgowm pmsanyeckon sagaudn MOfioXKeH TOT UMM MHOW YacCTHbIA Criydan nposiBeHUs
obwux 3akoHoB usnku. MoaTomy, onpegenntTe O Kakom SBMEeHUU, CBOMCTBE WNK npouecce uaeT pedb B
AaHHOM 3apade. [Npexae Yem NpUCTYNnUTb K peLUeHnto 3afad kakoro-nubo pasgena Kypca, pekomeHayeTcs
TwarenbHO NnpopaboTaTk TEOPUIO BONpOCA.

2. MNepepn pelueHnemM 3agaun crieqyeT Bbinucatb B eanHmuax CY ynmcnoBble 3HaYeHMS UCTOSb3YeMbIX
Nnpy BbIMUCINEHUM (PU3MYECKMX MOCTOSIHHBIX, @ TaKkKe TeX BEeNUYMH, KOTopble AaHbl B YCMOBUM 3adauv B
eaMHMLax, KpaTHbIX Ui AonbHbIX OT eanHuy, CA, a Takke B eguMHULAXx, OTNUYHbLIX OT eauHuy, CA.

3. PeweHne 6GonblUuMHCTBA (U3MYECKMX 3a[ad pacyeTHOro Xxapakrepa CBOOUTCA K COCTaBIEHUIO
anrebpaunyeckMx ypaBHEHUN, npeacTaBnsalowmnx cobon mMaTemMaTU4ecKoe BblipaXeHUe 3aKOHOB UMK,
nexawmx B OCHOBe [aHHoro siBneHusi. CocTaBneHue CUCTEMbl YpPaBHEHWIN, MOMHOCTBI OTPaXKarLLMX
OaHHbIN PU3NYeCcKnin NpoLecc, NpeacTaBnseT OCHOBHYIO TPYAHOCTb peLLeHNs NoYTH BCexX 3agay no usmke.

4. MNpw aHanu3e 3agadv M COCTaBNEHUN CUCTEMbI YPaBHEHWI, OTpaxatowen TO U UHoe siBMeHune,
ocoboe BHMMaHue cnegyet obpalaTe Ha BEKTOPHBIN XapakTep MHOMMX BENWYUH, C KOTOPbIMU NPUXOANTCS
BCTpeyaTtbecs. [Ins nonHoro onpegeneHns Taknx BenMYMH HeobXoaMMO y4MTbliBaTb HE TOMbKO MX YMCMOBOE
3HayeHune, HO 1 HanpaBreHue.

5. lMpwu peweHnn 3agay Hepegko npuxooutcs npuberaTb K pasfoOXeHU0 BEKTOPOB CKOPOCTMH,
YCKOPEHMS, CUMbl U T. 4. HA COCTaBNSALWMe NO Kaknm-nmbo AByM HanpasneHusMm. PaumoHanbHbi BbIGOp
HanpaBneHnn Ans pasnoXeHUs BEKTOPOB HEABHO AMKTYeTCS YCMOBUSMMW 3adadn, ogHako B obliem crnyyae
OH MOXeT ObITb MPOM3BONbHBIM. [TonesHo nMeTb B BUAY, YTO PasfoXeHne BeKTopa Ha COCTaBnsaoLme — 370
YNCTO MaTemaTuyeckui npuem u TOoT pakT, 47O NobOM BEKTOP MOXHO BCerga pasfnoxuTb Ha
COCTaBnsoLWMEe, He O3Ha4aeT, YTO KaKAOW M3 HMX MOXHO AaTb Takoe e (um3nyeckoe TONKoBaHWe, Kak
NCXOOHOMY BEKTOpY.

6. Bce 3agaun, HesaBucMMO OT cnocoba 3agaHWii MCXOOHbIX BEMWYMH, criedyeT pellats B obliem
Buze (1. e. B GyKkBEHHOM 0603Ha4YeHUN, @ HE B YMCMax, MPUYEM UCKOMAs BEMUYMHA [OIKHA ObiTb BbipaXeHa
yepes 3afaHHble BenuYMHbI). Takol MeTof pelleHWs MO3BOMSeT MpoaHanu3npoBaTb MOSyYEeHHbIN
pe3ynbTaT 1 AaeT BO3MOXHOCTb BblpaboTaTh O6LLMe NpueMbl peLleHnst 3agay no Kaxaomy pasgeny Kypca.
N, kpoMe TOro, ocTalTCs SICHBIMW Crefbl 3aKOHOB, UCMOMNb3yeMblX B A@HHOW 3ajaye, a camu BblKMagku
No3BONAIT NPU HEOBXOAMMOCTM NPOBEPUTL JTHOBYI0 YacTb PELLEHUs U UCKMIOYNTL BO3MOXHbIE OLLUNGKM.

7. s NnpoBEepKM NPaBUNbHOCTU PELLEHNS 3aayu, B BbIBEAEHHYIO pacdeTHy0 hopmyny Heobxoammo
noacCTaBUTb €OUHULIbI U3MEPEHMS BCEX BENUYMH, BXOOAWMX B POPMYMy, WU, BbINOMHUB npeobpas3oBaHus,
ybeauTbCs, YTO eQVHMLBI U3BMEPEHUS MPaBON 1 NIEBOV YacTel YypaBHEHNS COBMAgatoT.

8. I'IonquB oTBeT B o00Wem Buae, MOXHO NpuCTynnTb K YUCIOBbIM pacyeTaMm. rlpOBOﬂ,FI
apMd)MeTVIHeCKVIe paC‘-IéTbI, HY>XHO MCnosnb3oBaTtb npasuna I'IpVI6J'IVI)KéHHbIX BbIYMCIEHWI, NO3BONSAIOLINE BO
MHOTIuX cny4vaax CokOHOMUTb BpeMd, He HaHOCA HMKaKoro yu.l,ep6a TOYHOCTMW.

9. MNony4ynB YMCNOBON OTBET, HYXHO OLIEHWTb €ro nNpaBaonodobHOCTb. Takasi oLueHKka MOXET B psaje
cnyyaeB OBGHapPYXMTb OLIMOOYHOCTL MOMy4YaeMoro pesynbtata. Hanpumep, CKOpoCTb Tena He MOXEeT ObiTb
Dornbllue CKOPOCTU CBETa B BaKyyme, OalnbHOCTb Nnosieta KamHs, OpOLUEHHOrO YenoBEeKOM, HE MOXET ObITb
bonbwe nopsigka 1000 meTpoB, Macca Monekynbl — nopsgka 1 Mmunnurpamma um T. .

Tema 1. MexaHuka

MexaHuka.

OCHOBHbIEe MOHATUS KMHEMATUKN.

OTHOCUTENBHOCTb ABMXEHUS.

PaBHOMepHOe ABWXEHME.

PaBHOycKkopeHHOe OBUMXeEHNE.

CeoboaHoe nageHue Ten.

[BrxeHne No OKPYXHOCTN.

3apgaun n obnacTtb NpUMEHEHNS ANHaAMMKK HbloToHa.
. lMepsbin 3akoH HbloToHa. Macca. Cuna.

10. Btopon 3akoH HbtoToHa.

11. TpeTtun 3akoH HbloTOHA.

12. Cwunbl ynpyroctu. Cunbl TpeHusi. [1BkeHne Terna ¢ y4eToM CUilbl TPEHUS.

CoNoOOA~WNE



13. NpaBuTaUMOHHLIE CUIbl. 3aKOH BCEMUPHOro TaroteHus. Cuna Tsbkectn. Bec Tena.

14. [OsmxeHue noa AencTBUEM cunbl TaxecTu. HesecoMocTb. NepBas KocMuyeckasi CKOpOCTb.

15. OcHOBHOE ypaBHEHVE OUHAMVKWN BpalLlaTeNbHOrO ABUKEHUS.

16. daBneHwne. 3akoH Nackans Ans »XMAKoCTen u rasos.

17. Apxumepnosa cuna. Ycrnosus nnasaHUA Ten Ha NOBEPXHOCTU XNOKOCTW.

18. Nmnynbc Tena. 3akoH coxpaHeHust Mnynbca. PeakTuBHOe ABWKEHNE.

19. MexaHwnueckasa pabota. MowWHOCTb. QHeprus.

20. MomeHT nmnynbca. 3akoH COXpaHEHUst MOMEHTa MMMyrbca.

21. KuHeTun4yeckasn sHeprug BpallatoLLerocs Tena.

3apaya 1. Ha pucyHke a —6 npuBegeHbl rpauvky 3aBUCUMOCTM KOOpAMHATbl X MPSMOSIMHENHO

aBwxyuleroca Tena ot BpeMeHwW. Oxapaktepusymte aswkeHue. Onpegenure CKOpocTb Tena. Hanuwwute

3aBMCUMOCTb KOOpAUHaTbI Tena OT BpEMEHN X = X(J.

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 rpadpumka Ha 1 1 1 2 2 2 3 3 3 4 4 4
[aHHOM PUCYHKe
4X.m
400 :/
/ 2
L y 0 bl
e 10 30ty
-50 L
-10 3 -400L 3 4
a i1 =

3apava 2. I'IpM cBODOAHOM NafgeHun Teno gocTuraeT NOBEPXHOCTN 3eMITN Yepes 5 c. KakoBa CKOPOCTb
Tena B MOMEHT NafeHus 1 C Kakon BbICOTblI OHO Mafaro, ecriv HavarnbHas CKOPOCTb paBHa HyJ'HO?

3apayva 3. 3aBMCMMOCTb CKOPOCTU OT BPEMEHW Mpu TOPMOXEHWM aBToOMObUNS 3agaeTtca chopmyrnon
v=v{_, (BeNnnuuHbl, BXOAsILLME B hopMyny, BbipaxeHbl B CU). Onpegenute, Yepes kakoe BpeMsi OCTAaHOBUTCS

aBTOMOOUNb, U Kakow nyTb OH r|p0|7|p.eT 00 OCTaHOBKMW.

B::::fra 3aBucnmocTb L = (: B::v':;ir"ra 3aBUCUMOCTb U =D (:
1 v=20-4t 7 u=253t
2 v=32-8t 8 u = 30-4t
3 U=52t 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

3apava 4. Kakosa CKOpPOCTb BenocuneguncTta, ecrnm nepuon BpalleHna Koneca pagnycom 02m paBeH
0,1¢?

3apayva 5. V13 opyaums npousBoaaT BbICTPEN MNOA YIIIOM d K ropu3oHTY. HavanbHas ckopocTb cHapsaa
Uy. Yepes Bpems t cHapsg Haxoautcss Ha BbicoTe h. Onpegenute BenuuuHbl, 0003Ha4YeHHble *. Yepes
CKONbKO CeKyH[ Mocne BbICTpena cHapsii JOCTUIHET MakCUMarbHOMN BbICOTbI? COMpoTUBREHWE BO34yxa He
Yy4nTbIBaThb. YCKOpeHne cBo6oaHOE NafgeHus NpuHATL pasHbiM 10 mic?.

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

Yron BbinieTa cHapsida K 30 40 * 40 50 * 50 60 * 60 30 *
rOpU30HTY a,’




HavanbHasa ckopocTb 900 * 700 | 1000 * 800 | 800 * 900 | 700 * 1000
CHapsaaa ug, Mic
Bpewms noneta cHapsaga | 20 25 30 15 20 25 30 15 20 25 30 15
t, C

BbicoTa noneta cHapsga * 13 14 * 12 12 * 9 9,5 * 6 6,5
h, km
3apgavya 6. ABToMOOUITb Maccor m 3a Bpemsi t yBENMUYMBAET CBOK CKOPOCTb OT U; A0 U,. Cuna tarm
aBuraTens asTomoouns paeHa F. OnpegenuTte BennymHy, 0603HaveHHyto *. Kakon nyTb nporaet aBToMobunb

3a JaHHoe BpeMFI?

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Macca aBTomobuna m, m * 0,90 | 1,2 1,4 1,6 * 15 1,4 1,2 | 0,90 * 1,8
Bpems asmxeHus 20 * 8,0 10 12 15 * 5,0 12 8,0 10 *
aBTomobunsa t, ¢
HavanbHasi ckopocTb 72 54 * 36 | 108 | 36 72 * 18 72 54 36
aBTomMobunsa Uy, km/y
KoHeuHas ckopocTb 144 | 90 54 * 144 | 72 | 144 | 72 * 108 | 90 | 108
aBTOMOOUNSA Uy, KM/Y
Cuna 1arn aBtomobunsa F, kH | 1,4 1,2 1,5 1,6 * 0,80 | 2,0 1,4 1,6 * 1,8 1,6

3apava 7. [1se npyuHbl, NpMABUHYB APYr K APYry, CAABWNK Tak, YTO NepBas npyXuHa ykopoTunack Ha
X1, @ BTOpas — Ha X,. XKeCcTKkoCcTu MpyxuH paBHbl k; n Kk, cootBetctBeHHO. Onpegenute BenWYUMHY,
0603HaYEHHYI0 *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
CxxaTve nepBomn NPYyXuHbl X1, CM 2,0 * 40 | 50 | 2,0 * 40 | 50 | 2,0 * 4,0 | 5,0
CxaTve BTOpOW NPYXUHbI X2, CM 40 [ 5,0 * 30| 40 | 50 * 30| 40 | 50 * 2,0
>KecTkocTb NnepBon NpyxmHbl K,

Him
XKecTkocTb BTOpON NpyxuHbl Ko, .
Him
3apavya 8. Metannuyeckun Bpycok nNpsMOYronbHOM opMbl M pasmepamu axbxc nogBeleH k

ONHaMOoMeTpy. MNokasaHue OnHamomerTpa F. MnoTHoCcTb MeTanna pP. Onpe,u,enMTe BEJINYUNHY, O603Ha‘-IeHHyIO
*

500 | 400 | 300 * 400 | 300 | 500 * 400 | 300 | 500 *

500 | 400 | 300 * 400 | 300 | 500 * 400 | 300 | 500

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
OnuHa 6pycka a, cm 10 12 14 18 * 20 16 10 14 12 * 18
WnpuHa 6pycka b, cm | 6,0 | 4,0 | 3,0 * 5,0 8,0 10 | 4,0 * 6,0 | 5,0 | 6,0
TonwmHa 6pycka ¢, cm| 2,0 * 15|20 ] 3,0 40 (050 * 30120 (25| 4,0
[NokasaHus 53| 3,8 * 25,1 (23,6 | 55,2 * 42 1173126 | 23,6 *
avHamomeTpa F, H
MnoTtHoCcTb MeTanna p,| * 27178 189|773 * 11,3 72 | 7,0 * 193 2,7
alem®
3apgava 9. [laccaxupckui nMPT NPUXOAUT B [ABWKEHME W3 COCTOSIHWS TMOKOS W, ABUrasiCb

paBHOYCKOpPEHHO BBepx (BHW3), 3a Bpems t npoxoauT nyTb S. [Npu Takom ABwKeHUM nNudpTa BeC naccaxupa
mMaccon m paseH P. Onpegenvte BenuuuHy, 0O0O3HaYeHHyl0 *. YCKOopeHue CBOOOAHOrO NaaeHust NMPUHSTb
paBHbIM 10 M/c’.

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

Hanpaenenve

BHM3 | BBEPX | BHM3 | BBEPX | BHM3 | BBEPX | BHM3 | BBEpX | BHM3 | BBEpX | BHM3 | BBEPX
yckopeHus nudpta

Bpems aemxeHuns | 8,0 50 6,0 * 6,0 8,0 50 * 5,0 6,0 8,0 *
nudrat, ¢

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

naccaxupa m, k2
Bec naccaxwupa 650 660 * 810 560 770 * 610 740 870 * 710
P, H
3apaua 10. Mop gencTemem OBYX B3aUMHO NMeprneHanKynspHbIX cun F; 1 F, Teno maccon m ABUXETCS C
yckopeHvem a. Onpeaenute BENMUMHY, 0603HAYEHHYHO *.




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

Cuna F1, H 40 15 * 20 8,0 30 * 12 27 32 * 30
Cuna F,, H 30 * 20 15 6,0 * 60 16 36 * 36 40
Macca Tena m, ke * 2,5 25 5,0 * 25 20 2,0 * 8,0 50 10

YckopeHve Tena a, mic® | 8,0 10 1,0 * 2,5 2,0 5,0 * 9,0 50 | 0,90 *

n
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Tema 2. MonekynsapHasa u3mka n TepmogmHamMmmka

OnbiITHOe 0OOCHOBaHME OCHOBHbIX MOMOXEHUN MOMEKYNAPHO-KMHeTMYeckon Teopun. Macca u
pa3mepbl Monekyn. lNoctodgHHasa ABoragpo.

NoeanbHbii ras. OCHOBHOE ypaBHEHME MOMEKYNAPHO-KMHETUYECKON Teopun uaeanbHOro rasa.
TemnepaTtypa u ee namepeHue.

YpaBHeHWe COCTOSHUA naeanbHoro rasa (ypasHeHne MeHgeneeBa-Knanenpona).

M30TepMmryeCcKknin, N3OXOPHbLIN N N306apHbIA MPOLECCHI.

CkopocTb mornekyn rasa. Pacnpegenenne Makceenna.

Coypapenuns monekyn. CpeaHsas gnvHa cesobogHoro npobera.

fBneHnst nepeHoca.

OCHOBHbIE MOMOXEHUA TEPMOANHAMMUKM.

BHYTpeHHSAS aHeprus kak yHKLMS COCTOSAHUS.

10. Makpockonuyeckas paboTa 1 TeNNoooMeH.
11. MNepBoe Ha4yano TepmMoAMHaMUKK. TennoemMKoCTb BellecTBa.
12. MNprMeHeHWe NepBoro 3akoHa TEPMOAMHAMUKM K pasnnyHbIM NpoLeccam.

3apaya 1. lpu mnccnepoBaHum npobbl BellecTBa Macco m ObIO yCTaHOBMNEHO, 4YTO B npobe

cogepxutca N Momekyn, a monsdpHas macca BewectBa M. OnpegenuTte BenuuuMHy, 0GO3HaYEHHYIO

PaccuuTante konv4ecTBo BelLeCcTBa, cogepkalleecs B npobe.

*

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Macca BewwectBam, e 88 355 * 318 | 7,2 * 160 15 * 56 220 *
Uncrno monekyn N,107° 12 * o030 | 24 * o060 30 * o030 12 * |24
MonspHas macca Betuectsa M, . 7 2 . 18 | 160 . 30 | 142 . a4 | o8
elmorb

3apauya 2. a3, cosgaowmii B BGannoHe OaBneHve p, OEWCTBYET Ha BEHTUMb AvameTpoMm d curom

AaeneHus F. Onpegenute BeNMUMHY, 0603HaYEeHHYHO *.

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

HaeneHue rasa p, «lla 200 | 300 * 300 | 400 * 400 | 500 * 500 | 200 *
Cwuna rasoBoro Aasnenns F, H | 2,5 * 50 | 235 * 40 | 20 * 38 | 10 * 31,4

OwameTp BeHTUNA d, Mm * 50 | 8,0 * 8,0 | 50 10 | 4,0 * 4,0 10

3apgava 3. I'Ipvl cpe,u,He|7| KMHETNYECKON SHEepPrnmn NoCcTynaTesribHOro AsMxeHnAa Monekyn ngearnbHoro rasa

E TemnepaTypa rasa cocTtaBngder t. Orlpep,envlTe BEJITNYUHY 0603HaquHyro *,

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
CpefHsist KMHeTnYeckast aHeprus
nOCTynaTeanOrO ABWXeHUaA
— | 6,0 * 8,0 * 5,0 * 9,0 * 12 * 10 *
Monekyn naeansHoro rasa E | 10
2 e
Temnepatypat, °C * 27 * 127 * 227 * 327 * 377 * 277

3apgava 4. B 6annoHe BMeCTMMOCTbIO V HaxoguTca ra3 maccon m. [Npu abcontoTHon Temnepatype T ras

npon3BOaUT OaBNEHNE Ha CTeHkM BannoHa p. Onpegenute BenuunHy, 0603HavYeHHyo *. Tun rasa ykasaH B

Tabnuue.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
[a3 NH3 He H2 C|2 Ne Rn Kr Ar N> COz 02 CHa
BmecTtumocTb 6annoHa V, 51 40 * 20 30 2,0 * 50 | 4,0 30 * 40 20




Maccarasam, 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 *
[asneHue rasa p, klla 200 | 30 * 400 | 60 50 * 10 | 400 | 200 * 300
3apaya 5. bannoH 06bemMoM V, 3anNONHEHHbIN ra3oM Npu OaBNEHUN P, COEAMHSAIOT C HEe3arnonHEHHbIM
fannoHom obbemom V'. [Npu aTOM JaBneHve rasa ymeHbluaeTcs Ha Ap. Onpegenute BenuunHy, o603HaYeHHY0
*. CuutaTb, YTO TEMMNEpPATypa ra3a HEM3MEHHA N yTEYEK rasa He NPOUNCXOANT.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
O6bem GanrnoHa crasom V, 11 * 100 | 50 | 80 * 80 | 100 | 50 * 50 | 80 | 100

MepeoHaqansHoe AaBnerne rasa | g 19| = 0,300,120 |0,20| * | 0,10 |0,20]0,30| * |0,20]0,30
p, Mla

O6bem HesanonHeHHoro 40 | 60 * 40 | 80 | 40 * 80 | 60 | 80 * 60
bannoHa V', 11
YmeHblueHve gaenenus Ap, ka | 30 | 100 | 150 * 100 [ 150 | 30 * 150 | 30 | 100 *
3apava 6. Aspoctat 06beMoM V HanosHeH renuem, obnagarwmm BHYTPeHHeN sHepren U. [JaBneHune
rasa p. Onpegenvre Benn4mHy, 0603HaYEHHYI0 *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
O6bem aspocrtaTta V, M° * 200|300 * [300|400| * |[400]|500| * | 500 | 200
BHyTpeHHsist sHeprvist renus U, 90 * 39 | 78 * 90 | 63 * 105 | 45 * 48
M/x
[asneHve rasa p, klla 120 | 130 * 130 | 140 * 140 | 150 * 150 | 120 *

3apaya 7. [Mpn HarpeBaHwM (OXnaXgeHun) uwaeanbHbln ra3 B 6GannoHe C MOABWKHBIM - MOPLUHEM
pacLumpsieTcs (CKMMaeTcsl) 1, nepemMellasi MopLUeHb, coBepLluaeT paboTy Ar.;. BHYTpeHHsAst aHeprusa rasa npum
aToM m3ameHsietca ot U; oo U,. KonmyecTBo TenmnoTbl, NepedaHHoe rady B OaHHOM npouecce, paBHO Q.
OnpegenuTe BENNYUHY, 0B03HAYEHHYIO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Paborta, coBepLUeHHast ra3oMm, Aras, KK * 301|501 6,0 * 351|150 65 * 401145 |55

HadanbHas BHYTpeHHsst sHeprua rasa Ui, | 3,5 * 50 1] 6,51 4,0 * 45 | 6,0 | 45 * 55| 2,0

KK

KoHeuHas BHyTpeHHsist aHeprusirasa Uz, | 3,0 | 5,0 * 451 35| 6,0 * 34 | 25|70 * 4,0
KK

Konndyectso TennoTsl, nepegaHHoe rasy, | 2,0 | 4,0 | 6,0 * 251160 75 * 15180 ] 20 *
Q, klx

3apaua 8. Npu oxnaxaeHun MeTannMyeckon etanu Maccoln m oT TemnepaTypbl t; 0 TeMnepaTtypsl t,
BblJENsSeTCs KonMu4ecTBo TenmnoTbl Q. YaenbHas TennoemkocTb MeTanna C. Onpenenute  BENUYMHY,
0603HaYeHHYo *.

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

Macca getanu m, ke * 3512050115 * 40| 35|20 (050]| * 2,0
HauanbHas temnepatypa getamim t1,°C | 400 * 420 | 230 | 510 | 600 * 210 | 550 | 450 | 500 *

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

Konmdecteo TennoTl, Bbipenveeecs ipv| 145 | 68 | 600 | * | 145 | 110 | 125 | 105 | * 92 | 85 | 400
oxnaxkaeHu getanu, Q, kx

YpenbHas TennoemMkocTb metarna C, 380 | 130 | 880 | 230 * 460 | 130 | 230 | 460 * 380 | 880

Lxlke°C

3apava 9. lNpu TemnepaType Harpeeatens t, U Temnepatype XornoausbHuKa ty, KOSMULMEHT NONE3HOro
OENCTBUST MgeanbHOro Tenmnoro apuratens paeeH . Onpegenute BenMunHy, 0603Ha4YeHHy0 .

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Temnepartypa HarpesaTens tu, | 800 | 650 * 700 | 850 * 600 | 950 * 900 | 650 *
°C
TemnepaTypa xonoaunbHuka | 100 * 70 50 * 40 | 150 * 60 50 * 30
tx, °C
KMNA noeanbHoro Tennoro * 0,63 | 0,58 * 0,69 | 0,71 * 0,70 | 0,51 * 0,67 | 0,65
asuratens n

3apaua 10. B pesynbTaTe XMMUYECKON peakLmMm CUHTE3a NOMyYeHO BELLECTBO MOMsipHOM maccon M.
Macca ogHom MornekyIbl JaHHOro BellecTBa my. Onpegenute BenmMunHy, 0603HauYeHHY0 *.



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

MonspHas macca M, ke/mons | 0,017 | * 0,046 * [0,044| * 0,085 * (0,080 * 10,106 *

Macca ogHoit Monekyribl mo, 107 * 2,66 * 2,99 * 14,1 * 16,3 * 10,3 * 27,0
23
e

Tema 3. AnekTpuyecTBO

1. Onektpuyeckun 3apsa. BaaumopenctBue 3apspkeHHbix Ten. 3akoH KyrnoHa. 3akoH coxpaHeHust
3apsga.
2. OJnektpuyeckoe none. HanpsKeHHOCTb 3NEeKTPUYecKoro nons. JneKTpuyeckoe Mnone TOYeYHOro
3apsaga. MNpuHuun cynepnosvumm nonen.
3. Pabotra cun nona npu nepemeweHun 3apaga.  Lupkynauus  BekTopa  HanpsXKeHHOCTU
3MNeKTpoCcTaTUYeCcKoro nons.
4. TloTeHuman u pasHocTb noTeHuwanos. [loTeHuman nons TodyeuvHoro 3apsga. CBA3b mexay
HanpPsPKEHHOCTbI  3MEKTPUYECKOro MONs W pas3HOCTbIO  MOTEHUManoB. OJKBMNOTEHUMasbHble
NMOBEPXHOCTM.
Teopema OcTtporpagckoro-laycca.
MPOBOAHUKN 1 ANINEKTPUKN B SMEKTPUYECKOM Mone.
OneKTPOEMKOCTb. QHEPrUSA 3MEeKTPUYECKOTro NOss.
OnekTpnyeckmin Tok. Cuna Toka. SNeKkTpoaBmKyLLas cuna.
. 3akoH Oma. ConpoTuBneHue. [locnegosaTensHOE 1 NapannensHoe CoeanHeHe NPOBOAHMKOB.
0. 3akoH Oma gns nonHom uenu. PaboTa n mowHocTb Toka. [Npasuna Knpxroga.
1. OneKkTpoHHas npoBOAUMOCTb MeTanmnoB. 3aBUCMMOCTb COMPOTUBMEHUA OT TemnepaTtypbl.
CBepxnpoBoaNMOCTb.
12. 3neKkTpu4ecKknii ToK B aNeKTponuTax. 3akoHbl AreKTponnsa.
3apaya 1. [IByM ognHakoBbIM LLapukam coobLumnuy 3apsgbl (; U g, cooTBeTcTBEHHO. LLapvku nogsenu apyr
K Apyry A0 COMPVKOCHOBEHWS U 3aTeM pasBenu Ha pacctosiHue |. Mpm 3Tom cyna mx KynoHOBCKOro B3aMMOOECTBIS
coctasuna F. Onpegenute BenuumHy, 0603Ha4YeHHYI0 *. PaccTosiHie mexay Luapukamn CylLeCcTBeHHO Borblue nx
pasmepoB.

RRoOXONOO

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

3apsg nepBoro wapuka q1, HKn 6 5 * -4 -2 12 * 6 -4 25 * 10
3apsg BTOPOro wapvka gz, HKn -2 * -2 16 8 * 6 -8 12 * 7 -4
PaccrtosiHne mexay wapukamu |, cm * 10 4 3 * 5 5 4 * 10 20 *

Cwvna B3anmopewncteus F, mkH 09 | 3,6 | 90 * | 360 | 90 (144 * |225| 90 | 09 | 3,6

3apayva 2. Tpu pesuctopa conpoTtmeneHneMm R;, R,, Rs; coeguHeHbl nocrnegoBaTtenbHO Tak, YTo obuiee
COMPOTUBIIEHNE OAHHOMO y4acTka Lenu cocTtaenseT R, a HanpsbkeHue Ha KaKOoM M3 pes3ncTopoB M TOK Yepes
HUX paBHbl Uy, U,, Us 1 |y, |, I3 cooTBETCTBEHHO. OnpeaenuTe BeNnYnHbl, 0003HAYEHHbIE *.

Homep BapmaHTa 1 2 3 4 5 6 7 8 9 10 11 12
ConpoTvBneHVe NePBOro peanuctopa | 2 4 6 * 3 5 7 * 11 12 15 *
R1, kOm
ConpoTVBINEHNE BTOPOIO pe3nuctopa |  * 6 8 10 * 7 9 11 * 15 | 20 | 25
Rz, KOm
ConpoTVBnEHVE TPETLE pe3ncTopa | 6 * 10 | 12 7 * 11 12 15 * 25 | 30
R3, KOm
O6LLee conpoTrBneHue ydacTka uenm| 10 18 * 30 15 21 * 32 38 47 * 75
R, kOm
HanpsikeHne Ha nepsom * * * * 12 * * * * * 60 *
pesuctope Ui, B
HanpsixkeHne Ha BTopom * * 16 * * * * * 24 * * *
pesuctope Uy, B
HanpspkeHue Ha TpeTbeM 3 * * * * * 105 * * * * *
pe3uctope Uz, B
Cwvna yepes nepBblii peanctop i, | * * * 3 * * * * * 3 * *
MA
Cwvina 4epes BTOpPOW pe3ncTop ly, * 1 * * * * d 1 * * * *
MA
Cwvna yepes TpeTuin pe3nctop s, * * * * * 5 * * * * * 5
MA

3apava 3. B BepwumHax A n B npamoyronesHoro TpeyronsHuka ABC (yron C — npsiMoin) HaxogsTcs
3apsagbl ga M gg. Katetsl AC 1 BC paBHbl COOTBETCTBEHHO @ M 8. HanpshKeHHOCTb SMEKTPUYECKOro nonsi B
BeplwuHe C pasHa E. Onpegenute BenuuuHy, 0603Ha4YeHHyto *.




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

3apsa qa, HK * 30 40 50 70 * 20 30 40 50 * 10

3apsag qs, HKn 30 * 50 60 80 20 * 40 50 60 80 *
KaTet a, cm 2 3 * 5 6 7 8 * 3 4 6 8
KaTet 8, cm 3 4 6 * 8 9 10 4 * 6 8

HanpsikenHocTb nonsa E, kHIKn | 540 | 375 | 260 | 210 * 29 39 | 710 | 440 * 150 | 26

3apaya 4. onoXuTenbHO 3apsbkeHHas YacTvua C 3apsigoM g M Macco m BrieTaer B OOHOPOAHOE
3MEKTPUYECKOE MOfe C HaMpsPKEHHOCTBIO E Tak, YTO BEKTOP HadarbHOM CKOPOCTW COBMagaeT Mo HanpaBEHUIO C
BEKTOPOM HaNps>XeHHOCTU 3N1EKTPUYECKOro nos4. 3a BpemMsa t CKOPOCTb YacCTuubl yBENMUMYMBAETCA OT HavarnbHoOM
CKOPOCTU Uy [0 ckopocTu u. OnpegennTte BeNUUMHy, 0603Ha4YEeHHYHO *.

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

Sapsipyactuubiq, 10K | 16 | 32 | 1,6 | 48 | 1,6 * 16 | 48 | 16 | 32 | 48 *

Macca yactvuslm, 10 ke | 501 | 6,64 | 3,34 [ 9,99 | * [ 116 [ 999 | 116 | 167 | 664 | * | 3,34

HanpsbkeHHoCTb
anekTpuyeckoro nons E,

50 80 70 * 40 30 80 70 60 * 30 50

KHIKn

Bpemsi aBwxeHnst Yactuubl t, | 2.0 | 0,50 * 15 | 052 | 725| 22 | 1,3 * 18 | 21 | 1,7
MKC

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

YyacTuubl U, KM/C

KoHeuHast ckopocTb YacTuuel | * | 3500 | 1900 | 5000 | 2500 | 3200 | * | 4100 | 2100 | 3600 | 3500 | 4300

U, kmlc

3apava 5. [pu cune Toka | Yepes nonepeyYHoe CeveHne MeTannmMYeckoro NPOBOAHMKA 3a BpeMs t Npoxoaut
N anekTpoHoB. Onpegenute BeNMYuHy, 0603HaYEHHYIO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cvna Toka |, A 05020 * [10]050] * [15]10] * [20] 15 ] *

Bpems t, Mmc 20| * |80|40| * 20|60 * 40|80 * |60

Uucno anektporoB N, 10° | * [ 2580 * [50[40]| * [ 80| 25| * [40] 50

1)
2)
3)
4)
5)

6)
7
8)
9)

Tema 4. MarHeTU3M

MarHuTHOe norne n ero xapakTepuUCTUKK.

3akoH brno-Casapa-Jlannaca v ero npumeHeHue K pac4eTy MarHUTHOro nonsi.

3akoH Amnepa. Bsanmopgenctene napannernbHbIX TOKOB.

MarHuTHas nocTosiHHas. EQuHMLbI MarHUTHOM UHAOYKLUMN U HANPsPKeHHOCTM MarHUTHOrO Nons.
LMpkynauma marHMTHOro nons (3akoH MONHOrO Toka) B Bakyyme. Teopema [aycca ans
MarHWTHOro Nons.

PaboTta nepemelleHns NpoBOAHMKA C TOKOM B MOCTOSAHHOM MarHUTHOM nore.

[eicTBrMe MarHMTHOro NOMs Ha ABWXKYLLUACA 3aps.

[BuXeHune 3apskeHHbIX YacTuL, B MarHUTHOM rore.

lMpUMeHeHne MarHuTHOro nossi.

10) ABneHune anekTpoMarHUTHOM MHAYKUMK (onbiTel ®apages).

11) 3akoH ®apages.

12) BpalueHune paMku B MarHUTHOM More.

13) BuxpeBble Toku (Tokn Pyko).

14) NHOyKTMBHOCTb KOHTYpa. CamMomHayKums.

15) Toku npu pasMbiKaHUK U 3aMblKaHWUM Lienu.

16) BsaumHas nHaykums.

17) TpaHccopmaTtopsl.

3apayva 1. Onpegenntb MarHUTHYIO MHAYKUMIO MONSA B TOYKe, OTCTOSIWEN Ha PacCcTosHUKM 2 cM OT
NPsSMOro NPoBOAHMKA, N0 KOTOPOMY TedeT Tok B 0,5 A.

3apaya 2. B ogHopogHOM MarHMTHOM MoOfie NepneHauKyrnspHO K CUITOBbIM FMHUSIM MOMELLEH
NPSAMONUHENHBIN NPOBOAHUK AnvHon 40 cm, NO KOTOpoMy TedeT Tok B 1 A. MarHuTHas mHAyKumMs nong
0,6 Tn. OnpegennTb cuny, C KOTOPOW MarHUTHOE nore AenUCTBYeT Ha TOK.

3agaya 3. Mnockuit KOHTYP, MIOLLAaAb KOTOPOro 25 cM’, HAXOAUTCS B OAHOPOAHOM MAarHUTHOM Mofie C
nHaykumen 0,04 T, OnpegenuTb MarHWTHBbIA MOTOK, MPOHU3bIBAKOLWNA KOHTYP, €CnM MITIOCKOCTb €ro
coctaBnset yron 30° ¢ nMHUAMK Nons.



3apaya 4. Yactvua maccor m, uMerowas 3apag g, BrnetaeT B MarHUTHOE none ¢ uHaykumen B Tak,

YTO BEKTOP CKOPOCTW U 4YacTuubl NEPneHAMKYNApEeH INUHWAM MarHWTHOW WHAYKUMW. B marHutHOM none
TpaeKkTopren YacTuLbl SBNSIeTCA OKPYXXHOCTb AnameTpoMm d. Onpeaenute BenuumHy, 0603HauYEeHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Macca yactuubl m, a. e. m. 40 1| 7,0 |10,0 * 12,0 (14,0|16,0| 2,0 * 12,0|11,0| 6,0
3apsg vacTuubl q, 107 Kn 1616 [32]16] * [32]32]16]16]| * [32] 16

WHpykums Ma"H;ITHOFO nons B, * 400 | 150 | 100 | 300 * 250 | 120 | 400 | 150 * 200
mTn
CkopocTb YacTuubl U, Mm/c 0,70 * |044(081(040|0,37| * |0,99|0,34|0,40|0,42| *
OnameTp okpyxHocTn d, cm 58,2160 * |505|16,6|10,8(23,3| * |30,0|33,3|16,0(35,6

3apaya 5. MarHuTHbIM NoTok @ =40 MB6 npoHM3bIBaeT 3aMKHYTbIN KOHTYp. OnpegenuTb cpegHee

3HavyeHne JC mHAYKUMK, KOTOpasi BO3HMKAET B KOHType, €CN MarHUTHbIA MOTOK M3MEHUTCS A0 Hyns 3a
Bpema At =0,002 c.

Tema 5. KonebaHunsa n BOMNHbI

1. TapmoHuyeckne konebaHnsa N X xapakTepUCTUKU.

2. MexaHnyeckune rapMmoHunyeckune konebaHus.

3. TapmoHunyeckunii ocumnnatop. MNMpyXMHHbIA, U3NYECKUIA N MaTEMATUYECKUA MASITHUKN.
4. CsobogHble rapmMoHuyeckme konebaHns B konebarensHOM KOHTYpe.

5. CnoxeHune rapmoHM4ecknx konebaHu 0gHOro HanpasBrneHns U OQUHaKoBOW YacToTbl. BreHus.
6. CnoxeHve B3aMMHO NepneHanKynsapHbix konebaHun.

7. BonHoBble npouecchl. [pogonbHbie 1 NonepeYHble BOSHbI.

8. YpaBHeHue berywer BonHbl. PasoBas ckopocTb. BonHoBoe ypaBHeHue.

9. [MpuHumn cynepnoauumu. 'pynnoBas CKOPOCTb.

10. NHTepdepeHLns BOSH.

11. Ctos4me BOSHBbI.

12. 3ByKOBbI€ BOSHbI.

13. OdbdekT donnepa B akycTUKe.

v, kpyroBoi uacton w. OnpefenuTte BeNUUMHY, 0G0O3HAYEHHYH

3apava 1. Yactuua coBepluaeT rapMoHuyeckue konebaHus ¢ amnnmMTygon X,, nepmogom T, yacToTon
*. HanuwuTe @yHKUMIO 3aBUCUMMOCTU

KOopAuHaTbl HaCTulbl OT BpPEMEHN.

Homep
BapuaHTa

1 2

3

10

11

12

Amnnutyga
Xum, CM

0,1 0,2

0,3

04

0,5

0,6 0,7

0,8

0,9

1,0

11

1,2

Mepuog T,
c

* 0,1

0,5

0,8

0,2

YacToTa v,
Iy

50 *

100

* 200

400

KpyroBas

yacTtoTa w, * *
-1
C

628 * * 62,8 * * 314 * * 157

3apgava 2. B tabnuue BapnaHTOB npueeaeHa 3aBUCUMOCTb CKOPOCTU rapMOHNYECKN koneo6nioLlerocs

Tena oT BpemeHu. Onpeaennte nepuod, 4acToTy, KPYroBylo 4acToTy koneGaHuii 1 aMnnuTyay CKOPOCTU.
(YncneHHble 3HaYeHMs! BENUYMH B 3aBMCHMOCTM CKOPOCTM KonebnoLerocs Tenia oT BpemeHu aaHel B CU).

Homep 3 Homep
BapuaHTa aBUCUMOCTb CKOPOCTU OT BpEMEHU BapuaHTa 3aBUCUMOCTb CKOPOCTU OT BPEMEHU

1 v(0.11sin €007t + 7/3_ 7 v =0.75sin €7t + /4
2 v (5 0.25c05€007 +7/6 8 v(0.8c0s€007t + 7/8_
3 v€=0.33sin Ot +7/4_ 9 v=9.9sin €t +7/6_

4 v G 44c05€07t +7/5_ 10 v 0.1c0s€0t + /3
5 v 0.55sin €007t + /8 11 v=15sin €0nt + /4
6 v 6.3c05€007t +7/6 _ 12 v 0.24cos€0t + /5

3apgava 3. HebonbLwio rpy3ank Maccor m MOABELUEH Ha NErkon HepacTsKUMOW HUTU gnuHon |. Mpu

ManoM OTKINOHEHUM rpy3uka OT paBHOBECUS OH coBepluaeT konebaHwsi B BepTUKanNbHOW NMOCKOCTU, U 3a
Bpems t npoucxoant N konebaHuin. Onpegennte BeNUUMHY, 0B03HAYEHHYIO *.




Howmep 1 2 3 4 5 6 7 8 9 10 11 12
BapuaHTa
Macca 10 15 20 25 30 35 10 15 20 25 30 35
rpy3vika m, e
ﬂ”"'l“aCA;'”T” 80 140 * 100 | 120 * 120 | 100 * 140 80 *
Bpewms
koneBaHuit t, | 120 * 100 80 * 120 60 * 80 | 100 * 60
(o]
Hucno * 30 50 * 40 50 * 50 30 * 60 30
konebaHuin N

3apaya 4. [llpu wuccnegoBaHWM HEU3BECTHOM MNaHeTbl acCTPOHaBTbl YCTAHOBMMM, 4YTO Mepuoa
KonebaHmn maTeMaTMyeckoro MadTHMKa C ANMHOM HUTKM |; COCTaBnsieT Ha 3Tou nnaHete T,, a nepuog

konebaHuii maTtemaTMyeckoro MasiTHUKa C AfnuvHoW HuTU |, coctaBnseT T,. Onpegenute BeENUYMHY,
0003HaYEeHHYIo *.

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

Onunna
HUTK
nepBoro 80 * 140 160 100 * 160 80 140 * 80 140
MasTHUKA
I, cm
Mepuog
KonebaHun
nepBoro 1,5 2,0 * 2,0 2,5 15 * 1,0 1,5 2,5 * 1,0
MasiTHUKa
Tl, C
OnuHa
HUTK
BTOPOro 100 120 160 * 120 160 100 * 160 100 120 *
MasiTHUKa
|2, CcMm
Mepuog
konebaHumn
BTOPOro * 3,0 2,5 15 * 3,0 2,0 15 * 2,0 1,0 2,0
MasTHUKA
Tz, C

3apava 5. [lepuog 3aTyxatowmx konebanunm T =1 ¢, norapupMmUyeckMn OeKpeMEHT 3aTyxaHusl
®=0,3, HavanbHaa dasa paBHa Hynmw. CmelweHue Toukm npu t=2T cocTtaBnaetr 5cm. 3anuwwute
ypaBHEHUE ABWXKEHMS 3TOro KonebaHwus.

3apayva 6. Npu konebaHMax vacTuy cpefbl C 4YacTOToW v U nepuogom T BO3BYKAAKTCH BOMHbI,
pacnpocTpaHsLLMecs Co CKOpPoCTbio u. AnuHa BonHbl A. OnpegenuTe BennMYMHbl, 0603HaYEHHbIE *.

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

YacTtoTta konebaHuii yactuy,
cpeabl v, Iy

* {400 | * | * | *x f200]| * | * | * [100]| * | *

Mepuop konebannii YacTuL 0.05 . 0.8 * 0.2 % 05 * 04 * 01 *

cpeabl T, €
CkopocTb pacnpocTpaHeHms « | 800 |500|400| * | 50 | 200|100 * | 800|500 | 300
BOSH U, M/C
[nnHa BonHbI A, M 0,3 * * 2,5 4 * * 8 0,5 * * 1,5

3apgava 7. Puibonoe 3ametun, 4to 3a 10 ¢ nonnaBok coBeplunnl Ha BonHax 20 konebaHun, a
paccTosiHue Mexay coceaHmmmn rpedHsamm BonH 1,2 m. KakoBa CKOPOCTb pacnpoCcTpaHeHnst BOMH?

3apava 8. Ha o3epe B 6e3BeTpeHHY0 NOroay ¢ noaku 6pocunu Tsbkenbii akopb. OT mecTta 6pocaHus
AKOpsi MOLWNKU BONHbI. Yenosek, cTodawmn Ha 6epery, 3ameTun, 4To BoNHa gowna Ao Hero yepes 50 c,
paccTosiHue mexay coceaHumm rpebHamm BonH 0,5 m, a 3a 5 ¢ 661no 20 Benneckos o 6eper. Kak ganeko ot
f6epera Haxoamnacb noagka?

3apgava 9. [InnHa 3ByKOBOW BOSHbLI B BO3AyXe Af151 CAMOr0 HU3KOrO MYXKCKOro rofioca gocturaet 4,3 m,
a Ans caMoro BbICOKOro XeHCKoro ronoca 25 cm. Hantu yactoTtbl konebaHuii 3Tux ronocos.




3apaua 10. PacctosiHue [o nperpafpbl, oTpaxawllen 3ByK, 68 M. Yepes kakoe Bpems 4ernoBek
YCIbILWKUT 3X07?

3apaua 11. 3apaHo ypaBHeHne nnockon BomHbl &€t = Acos@t—kx , rae A=05cu, w=628c7,
k=2x"t. Onpepgermtb: 1) vacToTy konebaHuil v U ANMHY BOMHbI A; 2) basoByl CKOpocTb U; 3)

MaKCUMarbHble 3HaYEHUsI CKOPOCTU &, W YCKOPEHUS &, KOoneBaHWi YacTuL, cpeapi.

3apava 12. NokasaTb, YTO BblpaxeHue §(<,t:: Acosﬂ)t—kx: YOOBIETBOPSET BOSIHOBOMY YpPaBHEHUIO
PE_ 1%
o 9o

3apava 13. lNnockas 3ByKoBasi BofiHa BO30yxgaeTcs MCTOYHMKOM konebanunm yactotbl v =200 7%y .
AmvnnuTyga A konebaHuin UCTOYHMKa paBHa 4 MMm. Hanucatb ypaBHeHne konebaHmm NCToYHMKa §Q,t:, ecnm
B HayamnbHbIi MOMEHT CMELLEHME TOYEK UCTOYHMKA MakcMMarbHO. Hantm cmelyeHue §(<,t: TOYEK cpefnpl,
Haxogsawmxcs Ha pacctostHum X =100cu OT UCTOYHMKA, B MOMEHT t=01c¢. CKOpoCTb U 3BYKOBOW BOJIHbI

nNpuHATL paBHoun 300 m/c. 3aTtyxaHmem npeHebpeyb.
3apayva 14. 3BykoBble konebaHus, wmetowme dactotry v=05xly wn amnnutygy A=0,25mm,

pacnpocTpaHsoTcs B ynpyron cpege. AnuHa BonHbl A=70cm . Hantn: 1) ckopoCTb U pacnpocTpaHeHus

npu ycnosuu, 4to @ =k9.

BOJTH; 2) MAKCUMarlbHY0 CKOPOCTb &, YacTuL cpeabl.

Tema 6. leomeTpnyeckasa onTuka

OcHoOBHbIe 3akoHbl ONTHKK. [MoNHOEe oTpaxeHue.

3epkana.

TOHKMe NWH3bI. MI306paxkeHne NpeaMeToB C NOMOLLLHO JIMHS.

Abeppaumm (MorpeLlHOCTM) ONTUYECKMX CUCTEM.

'ma3 kak onTuyeckas cucrema.

Ovcnepcus ceeTa.

OcHoBHble (POTOMETPUYECKNE BEMUYNHBI U UX €OUHULLbI.
3anaqa 1. B cornHeYHbI feHb aepeBo BbicoToM H oTBpacbiBaeT Ha ropu3oHTanbHONW NOBEPXHOCTU
3eMiM TeHb AnuHON L. Ecnn B HEKOTOPOM TOYKe 3TOW TEHW BOTKHYTb BEPTWKarbHO LUECT BbICOTOM h, TO,
MEHSIsi pacCTOsIHUE X OT OCHOBaHWUS fepeBa 40 OCHOBaHMS LLecTa, MOXHO JOOUTLCS TOro, YToBbl TOYKM TEHM
OT BEpXyLWKM [epeBa U OT Bepxywku wecTta coenanu. Onpegenute npu 3TOM YCMOBUM BEIUYMHY,
0003Hay4eHHyo *

NookswnNpE

Homep
BapuaHTa

Beicota pesa H, | 9 14 11 * 13 10 16 * 17 9 10
M

OnvHa Tenu L, m 10 * 9,8 8,8 13,5 * 8,3 14,4 7,6 * 7,2 8,6

Bbucma,;ueCTa h, 2.0 15 * 1,3 23 1,8 * 1,0 13 2,3 * 2,0

PacctosHue ot
OCHOBaHusA
aepesa oo 8,3 6,3 9,1 * 11,4 8,3 7,0 * 6,4 13,8 5,8 *

OCHOBaHVA LLecTa
X, M
3apaua 2. Bogonasy, Haxoadlemycsa nof BOAOW, COMHEYHbIE NyYn KaXyTcs najaroLmMMy nog yrinom
¥ K MOBEPXHOCTM BOAbl, B TOT MOMEHT, Korga yrnosad BbiCOTa COfHLUA Had rOpU3OHTOM COCTaBndeT ¢.
Cpoenante yepTex, NnokaszaB Ha HeEM XO[ CBETOBOrO fyya; yKaXute Ha 4vepTexe yron nageHus u yron
NpenoMeHnsi CBETOBOIO Jlyda Ha rpaHule «Bo3ayx-soga». Onpegenvte BenmumHy, o603HavyeHHyto *

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

Homep 1 2 3 4 5 6 7 8 9 10 11 12
BapuaHTa
Yron y, ° 55 * 60 * 50 * 45 * 40 * 35 *
Yrnosas
BbICOTa
COnHua Hag * 30 * 45 * 40 * 35 * 25 * 20
FOPU30OHTOM @,

3apava 3. NocTpontb M300paxeHnsa B cobuparoLen 1 paccemBaroLen NMH3ax, NpeacTaBneHHbIX Ha
pUcyHKe. YKasaTb, B Kakux criydasix usobpaxkeHus 6yayT 0eNcTBUTENbHBIMU, @ B KAKUX — MHUMbIMU.



~
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Tema 7. KBaHTOBas onTuka

Buabl doToanekTpudeckoro acddekrta. 3akoHbl BHELWHEro gotoaddekra.
YpaBHeHVe DnHWTeNHa Ansa BHeLwHero gotoaddekTa.
MpumeHeHne doToadpdekTa.
Macca n umnynsc otoHa. [laBneHue ceeta.
Od ekt KomnToHa 1 ero anemeHTapHas Teopus.
EOWHCTBO KOPNYCKYNSAPHBIX U BOMIHOBLIX CBONCTB 3M1EKTPOMAarHUTHOIO U3nyyYeHus.
3a.qaqa 1. Ha uMHKOBYIO MNacTMHKY nagaeT MOHOXPOMAaTUYECKUIA CBET C ,u,nleom BOMHbI A =220nm .

N

OnpeaennTb MakcUMarbHYIO CKOPOCTb (DOTO3MNEKTPOHOB. NS unHka A, = 6,4-107° i , macca 3MEKTPOHA

911-10 %
3apaya 2. OnpegennTb 3HEPru, Maccy U Mmnynbc OTOHa, €CnM COOTBETCTBYHOLLAA eMy AnvHa

BOMHbI paBHa 1,6-107*

3apaua 3. PoTOH C aHeprnen ¢ =1,025MsB paccesancsa Ha nepBoHavyanbHO NOKOMBLUEMCS CBOOOAHOM
anektpoHe. Onpegenute yron paccesHus (poToHa, ecnu AnuHa BOSHblI pacCcesiHHOro hOTOHa okasarnachb
paBHOWN KOMMTOHOBCKOW ANUHE BONHbLI A, =2,43nm .

3apaya 4. C kakOM CKOPOCTbIO AOIDKEH ABUraTbCs ANEKTPOH, YTOObl ero umnynsC Obin paBeH
UMMNynNbCy POTOHA C AJNTMHOMW BOMHbI 520 HM?

Tema 8. ATomHas un snepHas cdmauka

Mogenn atoma TomcoHa u Pesepdopaa.

JlnHenyateIn cnekTp atoMa Bogopoaa.

MoctynaTsel Bopa.

Pasmep, coctas n 3apag aToMmHoro sapa. MaccoBoe 1 3apsgoBoe dnucna.

HedbekT Macchbl 1 3Heprusa ce4a3u agpa.

ApepHble cunbl. Mogenu agpa.

PaguoaktuBHOe nsnyvyeHme u ero Buabl.

3akoH paguoakTuBHoro pacnaga. lpasuna cmelleHus.

AnepHble peakumn U X OCHOBHbIE TUMbI.

3anaqa 1.0npepennte 4YMcno HYKNoHoB A 1 NOPSOKOBLIN HOMep Z sapa, obpasylollerocs npu aByx

a- 1 ABYX B- NpeBpalLeHnsax ypaHa U .

©CoNoOOA~WNE

3apava 2. Bolumcnutb gedekT Macchl, 3HEPTUO CBA3U U YOENbHYH 3HEPIUO CBA3M sApa 1860 . Macca
atoma Bogopoga m(H ::L00783 a.e.M.; macca HeWTtpoHa m, =100867 a.e.m.; macca aTtoma Kucnopoga
m€o 31599492 a.em; Z-8; A=16.

3apaua 3. OnpegennTte yaenbHY0 SHEpruio CeA3N sapa atoma nuTus 4L .

3apgaua 4. 3anuwnTe peakumio o-pacnaga M3oTona NonoHWs %aePo. Kakoil XMMWYeckuii anemeHT
obpasyeTcs B pe3ynbTarte 3ToW peakuum?

3apava 5. 3anuwuTe saepHyto peakunio f-6eTa pacnaga sapa MapraHua e Mn .
3apayva 6. OnpegenvTte NpoaykT, KOTOPLIV 0Opa3yeTcs nocne 1 a-pacnaga u 2 S-pacnagos 214B|

3apaua 7. Kakon nsoton obpasyetcs us 38Li nocne ogHoro B-pacnaga u ogHoro a-pacnaga?
3apaua 8. [lonvwunte sgepHble peakuuu:
Be+?HB +2

YN +2-%cHp
YN-+5He — 2+1H

27 Al 4 30
3 Al+;He—:P +?



2+5He—2Si+1p

3apaua 9. YKkaxute, CKONbKO HYKNOHOB, MPOTOHOB, HENTPOHOB CoAepXaT crieayoLwme aapa: 1) 2‘°’He ;
10 . 2y 8N4 - A\ 54Fa- £y 1044~ . £y 23

2) 5B;3) 11Na; 4) Fe;5) 47Ag; 6) o

3apaua 10. Agpo pagusa ZggRa BbIOpoCcKno a-yactuuy (S4po atoma renus ﬁHe ). Hantn maccoBoe
yncno A n 3apsgoBoe YnMcno Z BHOBb obpasoBasllerocs siapa. Mo tabnuue O.1. MeHgeneeBsa onpenenuth,
KakOMy 3reMeHTY 3TO AP0 COOTBETCTBYET.

3apava 11. 3a oguH rog HavanbHOE KONMYECTBO PaAMOaKTMBHOIO N30TOMNa YMEHbLUMIOCH B TpW pasa.
Bo ckonbko pa3 oHO YMeHbLINTCS 3a ABa roga”?

Wkana n Kputepun oueHnBaHnA camMmonoaroTtoBku no TemMam npakTn4eckmnx 3aHATUMA

- OLEHKa «3ayYmeHo» BbICTaBMSETCs, €Ccnu OobydYalolWMiics Ha OCHOBE CaMOCTOSITENbHOIO
M3y4eHHOro MaTtepuarna, CMOr BCECTOPOHHE packpbiTb TEOPETMYECKOE CcoAepxaHue Tembl. Bnapeet
MeToAMKaMW NpY PeLLEHNN NPaKTUYECKMX 3aday.

- OLUEHKa «He 3a4ymeHO» BbICTABNSETCH, €Cnv Oby4alLIMACS HeakKkypaTHO O(OPMWI OTHYETHBbIN
mMaTepwvan B BUE KOHCMEKTA Ha OCHOBE CaMOCTOSITENBHOIO M3y4YeHHOTo Matepuana, He CMOr BCECTOPOHHE
packpbITb TEOPETUYECKOE COAEPXKAHWNE TEMbI. 3aTPyAHSAETCA pellaTbh NpakTUYecKue 3agayun.

BONPOCHI
AnA CAMONOAroTOBKU K NTABOPATOPHbBIM 3AHATUAM

B npouecce noarotoBkM K nabopaTopHOMY 3aHATMIO OGydalowmicsl MUCbMEHHO OTBeYaeT Ha
npeacTaBrieHHbIE HYKE BOMPOCHI MO TEMaM.

Na6opaTtopHas pab6oTta Ne 1. «[Topsgok o6paboTku pe3ynbTaToOB NPU NPAMbIX U3MEPEHUAX»

1. MNanoxunte nopagok (mocrnegoBaTenbHOCTb) 00paboTku pe3ynbTaToB NPSIMbIX U3MEPEHUIA.

2. YTo Takoe KocBeHHble uamepeHuss? Kakme cnocobbl 06paboTkm pe3ynbTaToB KOCBEHHbIX
N3MepEeHU NCMOoNb3YTCA Ha NpakTuke?

3. Kak ocyllecTBNseTCs OKPYrfieHne OKOHYaTerbHbIX pe3ynbTaToB  uM3MepeHun. YTo
cocTaBnsieT OCHOBY NMOAXOAa B MpoLeaype OKPYrieHns pe3ynbTaToB N3MepeHui.

4. YTto Ha3bIBaeTCca abCONMOTHON NOrPeLIHOCTLIO U3MEpPEeHNsa?

5. YT0 Ha3bIBaeTCst OTHOCUTENBHOW NOrPELUHOCTBIO M3MEPEHNN?

6. YTto Takoe koapdpuuneHT CtblogeHTa?

7. Kakne norpelLHocTy namepeHuin bobiatoT?

8. YUto Ha3bIBaeTCsa cpegHeKkBaapaTUYHOM NOrPeLLHOCTLI?

9. Kak BbluncnseTcs cpefHee 3HavyeHue?

10. Kak 3anucbiBaeTcst OKOHYaTeNbHbIN pesynbTaT UsMepeHnin?

Na6opaTopHas paboTta Ne 2. «<OnpeaeneHne reomeTpuYeCKUX pa3aMepoB Ten U BbIYUCIIeHUe ONOOoK»

1) BbiBeguTe hopmyny Ans pacyeTa TOYHOCTU HOHMYCa.

2) Kakum npubopom crnegyeT BOCMONb30BAaTLCH, €CNN OAVH U TOT XKe NIMHEVHbIA pa3mep Tena MOXHO
N3MepPUTb LUTAHTEHLUUPKYEM U MUKPOMETPOM?

3) Kak paccunTtatb JOBEPUTENBHBIN MHTEPBAaN HENOCPEACTBEHHO U3MEPSEMON BENNYNHBI?

4) W3 kakmx coobpaeHui BbIOMpaloT 4Mcrno m3aMepeHun? Kak 3aBucAT TOYHOCTb pesynbTata
OTAENbHbIX U3MEPEHUI U TOYHOCTb CPEAHEro pesynbTaTta OT YMcna u3mepeHun?

5) Kakos cMbicr 3anmcu h = (h)+Ah, npu o =0,95?

6) OO6bACHUTE, C YeM CBSI3aH pa3bpoc pe3ynbTaToB OTAENbHbIX UBMEPEHWI NMHENHBLIX Pa3MEpPOB.
Na6opaTtopHas paboTta Ne 3. «M3yueHmne gBMKeHUs Tena, 6pPOLIEHHOro NoA YriioM K rOpU3OoHTY»

1) Kakoe aBmxeHUe Ha3blBalOT PaBHOYCKOPEHHbLIM?

2) Kak onpegensercs CKOpOCTb U YCKOPEHUE NP paBHOYCKOPEHHOM MPSAMOSTMHENHOM ABMKEHUN?

3) Hanuvwwute BbipaxeHne ANS  NepeMelleHns Npuv  PaBHOYCKOPEHHOM  ABWXEHWW,  3aKOH
PaBHOYCKOPEHHOIO ABWXKEHUS.

4) Tpadukn sasucumoctn x(, v, a(.

5) TMMpuBegute ddopMynbl ANA pacyeTa MakcumanbHOW [anbHOCTM W BbICOTbI MNofeta Tena,
BGpOLLEHHOro NoA YriioM K FOpU3oHTY?

Na6opaTopHasa pab6oTta Ne 4. «<OnpeaeneHMe MOMeEHTa MHEpPLMK Tena»



UTo Ha3biBaeTcs abCcontoTHO TBepabiM TerioMm? [lanTe onpeaeneHne BpallaTenbHOro ABMXEHMS.
UTo HasbIBaeTCs YrnoBOW CKOPOCTbLIO, YINOBLIM YCKOpeHnem? KakoBa CBA3b Mexay NMHEWHbIMU U
YrNOBbIMW KNHEMATUYECKUMM BENTUYMHAMMU?

YTo Ha3biBaeTCA MOMEHTOM UHEPLINN MaTepmanbHON TOYKN, MOMEHTOM UHepunn Tena? dusndeckuin
CMbICIT MOMEHTA UHEPLINN.

Kak 3aBUCMT MOMEHT MHEpPLUN Tena OT NOSIOKEHNSA OCU BpaLLeHns?

CKOnbKO 3Ha4Y€HWI MOMEHTa MHEPLNN MOXET UMETb JaHHOE Teno?

YUTto HasbiBaeTCS MOMEHTOM CWUIlbl, MNIE4YOM CUIMbl OTHOCUTENBHO OCK BpaLLeHNsa?

Kakyto ponb nrpaeT MaxoBoe KOneco, HacaxeHHoe Ha Bane ABuraTens tTpakropa?
MpoaHanuaupynTe BO3MOXHbIE UCTOYHMKUN OLLUMDOK SKCNepUMeEHTa.

OueHnTe MOrpelHoOCTM OOHOKPaTHbIX M3MEPEHUN AMameTpa LWKMBA, BbICOTHI nNageHus h, macchbl
nagaroLlero rpysa m.

NabopaTtopHas paboTta Ne 5. «M3yyeHne 3aKOHOB COXpPaHEHUs1 UMMNYNbCa U 3HePruu Npu ynpyrom

1)
2)

3)
4)
5)

10)
11)
12)
13)
14)
15)

10)

yaape»

Kakoli yoap HasbiBaeTcs ynpyrum?
CdopmynupyiiTe 3aKOH COXpaHeHMs umnyrbca Ans ynpyroro yaapa, 3akOH COXPaHeHUs 3Hepruu
ANs ynpyroro yaapa.
Y70 HasbiBaeTCH kK03a(PPMLMEHTOM BOCCTAHOBIIEHUSI SHEPTUN?
Kakum gorkeH BbiTb KO3 DULIMEHT BOCCTAHOBIEHNS SHEPIMKN B Crlyyae ynpyroro yaapa?
3anuwunte opmynbl Ana pacyeTa CKOpPOCTEW Ten Mpu ynpyrom LEeHTpanbHOM ydape, gawte ux
aHanua ons cnyyaes:

1) =0, m~m,;2) 9,=0; my>>m,.

NabopaTtopHasn pabota Ne 6. «OnpegeneHue KoadcpuumeHTa BA3SKOCTU XKUOKOCTU»

YUTo Ha3biBaeTcs siBNieHMeM nepeHoca?

Kakne siBneHunsa nepeHoca Bbl 3HaeTe?

Has3oBuTe cpaBHUTENbHBIE XapakTEPUCTUKM SBMNEHUI NepeHoca.

Kakoe siBneHve nepeHoca nonoXxeHo B OCHOBY 3TOW paboThI?

HasoBuTte cyLlecTBEHHbIE NPU3HAKN 3TOTO SIBMIEHUS.

Kakne 3akoHbl MCNONb30BaHblI NpW BbiBOAE paboyvert hopmynbl (TPU OUHAMUYECKMX 3aKOHA, OAMH
KnHeTunyeckun). CchopmynumpyinTe Kaxabld 3aKOH U MaTemMaTUyYecky 3anumTe.

MpoBeanTe aHanu3 cur, EVCTBYHOLMX Ha WapuVK (YKaXuTe NpUpoay Cui U 00bACHUTE M3MEHEHMWE
MX 3HAYEHUN C BbICOTOM NageHus Lwapuka).

B yem 3akntovaetcsa meton Ctokca?

dursnyeckmin cmbicn Ko rUNEHTa BA3KOCTU, €OUHULBbI €r0 N3MEPEHUS.

dr3nYeCcKnin CMbICN rpagmeHTa CKOPOCTMU.

Kak 3aBUCUT BA3KOCTb OT TemnepaTypbl?

Mpn KaKOM yCrnoOBUKU CONPOTUBMEHME OBUKEHUIO LLAPUKa NPOMNOPLMOHANbHO CKOPOCTN?

Kakoe aBwxeHue HasbiBaeTcs namuHapHbIiM?

OnuwnTte xapakTep NOCTyNaTenbHOrO ABMKEHUS LWAapMKa B XXUAOKOCTMU.

lMoyemy HET cMbicna N3MepSATb CKOPOCTb LUApMKa Y NOBEPXHOCTU XNOKOCTU U Yy AHa cocyaa?

JNlabopaTtopHas paboTta Ne 7. «<OnpegeneHue koadcpuumeHTa NyaccoHa ana Bosayxa»

B uem 3akntoyaeTca om3n4ecKknii CMbICI TENSIOEMKOCTN?

Jatb onpefeneHne MONSPHON U yaernbHOW TENSIOEMKOCTU U 3anncatb MaTteMaTUYECKN CBA3b MEXAyY
HUMMW.

Mouvemy C, >C,?

[atb onpegenexHne uncny creneHemn ceoboabl.

[aTb XxapaKTepucTuKy U30TEPMUYECKOMY, MK300apu4eckoMy, MW3O0XOpPHOMY, aauabaTudeckomy
rasoBbIiM npoLeccamM (yCrioBusi NMpoTeKkaHus, ypaBHEHMS, rpadukn, 1-e Havano TepMOOUHAMUKW,
paboTa, KONMYeCTBO TEMMOTHI).

[aTtb NoHSATME 1 3anncaTb BblpaXXeHne BHYTPEHHEN SHEPrun naeanbHoro rasa.

OBBACHUTL CYLHOCTL 1-ro Ha4Yana TepMoaNHaAMMKN.

BeiBecTn pabouyto popmyny.

Kakoe BnvMsiHME OKaKeT Ha pe3ynbTaT onbiTa 3anasgbiBaHne nNpu 3akpblTun kpaHa K?

Kakne npouecchl NpoTekaloT ¢ BO3ayxOM B BanmnoHe B xofe paboTbl?

Na6opaTopHasa paboTta Ne 8. «<MeToabl M3MepeHUss CONPOTUBIIEHUAY

1. 3akoHbl Oma.
2. [locneposatenbHoe v NapansienbHoe coeguHeHne ConpoTUBIEHUN.
3. 3akoHbl nocrnegoBaTeNbHOrO U NapanenbHOro CoOeaAnHEHUN.



U
4. Ecnn npn n3amepeHnax no cxemam 1 n 2 oueHuBaTb R, Kak Rx :I—, TO Kakaa OoLeHKa OKaXeTcsa

3aBblLLEHHOW, Kakast 3aHUKEHHON?

5. BeiBecTu copmyny ans nogcyeta Ry C y4eTOM BHYTPEHHEro COMPOTMBIIEHMS BONbTMETpa U
amnepmeTpa ansa cxem 1 m 2.

6. KakoBbl hopmyrnbl Ans nogcyeTa NOrpeLHoOCTEN BO BCEX Cryvanx?

NabopaTtopHas paboTta Ne 9. «<OnpeageneHue yaenLHOro CONpoTMBIEHUA NPOBOAHUKa»

Kakune uenu HasbIBalOTCH MOCTaMU NMOCTOSIHHOMO ToKa?

MpuHUMNUaneHas cxema MocTa NOCTOSHHOMO TOKa.

BbiBeCTV cOOTHOLIEHME MeXAY NfeYyaMmn ypaBHOBELLEHHOIO MOCTA.

OO6Lwee conpoTMBneHne Npu NOCNegoBaTebHOM U NapanienbHOM COeaNHEHUSIX MPOBOOHMKOB.
3akoH OMa ang yyacTka uenu 1 noriHon uenu.

MepBoe npasuno Kupxroda.

BTopoe npasuno Kupxroda.

KakoBo npakTnyeckoe ucnosnb3oBaHne Mocta YUTcToHa?

[ante onpeneneHue anekTpuyeckoro noteHumana, OAC, HanpsxeHus.

10) OueHuTe norpewwHocTs MeToAa. [py kakom ycrnoBum norpeLlHocTs Metoga 6yget MuHumansHon?

Na6opaTopHasn paboTta Ne 10. «OnpegeneHne ropM3oHTaNIbHOW COCTaBNAKOLEN BEKTOPa MarHUTHOWM

MHOYKUUN MarHUTHOro nons 3emnuny»

1. B 4em 3aknoyaeTcs pmM3n4eckuin CMbICI BEKTOPA MarHUTHON MHAYKLUUN?
2. Cchopmynupynte 3akoH buo-Caeapa-Jlannaca.
3. BoiBeguTe dopmyny MarHMTHOM WMHAOYKUUKM B LIEHTPE KPyroBoro toka. Kak HampaBneH BeKTop

MarHMTHOM MHAYKUMK B 3TON TOUKE?

4. Kak ycTaHaBnMBaeTcsa CTperka koMmnaca B MarHUTHOM none?
5. CchopmMynupynTe NpuMHLMN Cynepnosnumnm nonen.
6. Moyemy npu nNpPOXOXOEHUM TOKA Yepe3 TaHreHc-raribBaHOMETP CTpernka OTKIIOHAEeTCS OT

nepBoHa4YanbHOro Hal'lpaBJ'IeHVIﬂ?

7. KakoBO BNUsSIHME MArHUTHOrO MONS Ha XXEeCTKOCTb BOAbI?
8. BrniusiHne nepemMeHHoOro MarHUTHOro nond Ha CII)I/I3VIOJ'IOFI/N€CKI/I6 npouecchbl B opraHnsme.
9. Micnonb3oBaHWe MarHUTHOrO nons Ans onpeneneHna crteneHn nopaxXeHunda 3epHa JIMYUHKaMn

BpeauTenen.

NabopaTtopHas paboTta Ne 11. «MccneagoBaHue 3aTyxarowmx konebaHun Ha npumepe pusnyeckoro

MadaTHUKa»

Kakon MasTHUK HasblBaeTcs oM3n4eCcKnum?

Kakne konebaHusa HasbiBaloT 3aTyXawowmmm?

KakoBa npuynHa 3atyxaHus cBobogHbIx konebaHun?

YUT0 Ha3bIBaeTCa amnnuTy4on 3aTyxalowmx konebaHmn?

Kak cocraBngetca paudpdepeHumansHoe ypaBHeHMe 3aTyxawwmx konebaHunm dusnyeckoro
MasiTHUKa?

OT Kaknx BENUYMH 3aBUCUT YacToTa 3aTyxaoLwmx konebaHmn?

Kak 0b6bACHUTL U3NYECKMA CMbICIT MapamMeTpoB 3aTyxaHusa: KoddPMuMeHTa 3aTyxaHus,
norapudmMn4ecKoro ekpemeHTa 3atyxaHus, J06pOTHOCTU, BpeMeHW penakcauumn?

Na6opaTopHas paboTta Ne 12. «MccnegoBaHume 3aTyxarowWmX INEKTPUYECKUX KonebaHum B KOHType»

1)

1. CoctaBuTb AundpdepeHUnansHoe YypaBHeHWE, OnNUCbiBaloLee 3aTyxalowue dnekTpudeckue

konebaHnsi B KOHType (AN HanpsxeHWs B KoHAeHcatope). Kakve yHKUMKM ABRsOTCA

peLleHnsaMU 3TOro ypaBHEeHNS?

OT Kaknx BENUYMH 3aBUCUT YacToTa 3aTyxalowwmx konebaHmm B KOHType?

OBBACHMTE DU3MYECKUA CMbICTT KO3(dULUMEHTa 3aTyxaHus, Norapugpmmyeckoro gekpemeHTa

3aTyxaHus, 4OOPOTHOCTU, BPEMEHN perakcauumm.

4. KakoBbl yCrioBMS1 BO3HUKHOBEHWSI anepruogn4eckoro pa3psga B KOHType? UTo Takoe KpuTnyeckoe
COnpoOTMBEHNE KOHTYpa?

5. Kakum o6pasom coobwaetcs asHeprus kKonebaTenbHOMY KOHTYPY W OT Kakoro BHELUHEro
WUCTOYHMKA?

wn

Na6opaTtopHasa paboTta Ne 13. «OnpeaeneHue koacpcpuumeHTa ynpyroctu npy>KuHbi»

[anTte onpegeneHne rapMoHN4eCKoro konebaHus.
[ante onpegeneHve KUHEMaTUYECKUMX XapaKTepPUCTUMK rapMOHUYECKOro konebaHusa: amnnutyasbl,
nepuona, 4actotbl, a3kl konedaHus.



3)

4)
5)

3anuwunte ypaBHEHWs CMELLEHMSl, CKOPOCTM W YCKOPEHWs Mpu KorebaTenbHOM ABWXKEHWM, KX
MaKCHMMarbHbl€ 3HaYEHUS.

MonyunTte dopmyny neproda ynpyrux konedaHuin.

O6bsAcHUTE hm3MHeECKNin CMbICHT KO3 ULIMEHTA YNPYrOCTH.

NabopaTtopHasn pabota Ne 14. «OnpegeneHue nokasartens NpefioMieHUs XXNAKOCTN NPy NOMOLLMU

pedpakTomeTpa»

CchopmynupyinTe OCHOBHbIE 3aKOHbI FEOMETPUYECKON OMTUKN.

KakoB chmnsnyeckuin cMbicn abConioTHOrO U OTHOCMTENBHOrO NokasaTtenen npenomneHus BeLecrasa?
UTo Ha3bIBalOT ABMNEHMEM BHYTPEHHEr0 OTpaXeHnsa?

Kak cBsizaH npeaenbHbIn yron NonHoro BHyTPEHHEro OTpaXKeHUs ¢ nokasatenem npernomneHna?
PacuyeTt axpomaTtmyeckon npmuamMbl. YTo NOHMMALOT Nog CpeaHen gucnepcren seLlecraa?

MpuHUKMN gencTens pedpakromeTpa.

BbiBeauTe pedpakToMeTpu4eckyto opmyny.

MpumeHeHue pedpakToMeTpa B Ballen cneunanbHOCTH.

Na6opaTopHasn paboTta Ne 15. «OnpeageneHne napamMmeTpoB cobupaloLlen NMUH3bI»

CdopmynupoBaTh 3aKOHbI OTPaXKEHUS U MPENOMIIEHNS CBETA.

PackpbITb bnanyecknii cMbiCr abCONOTHOIO Y OTHOCUTENBHOMO NoKa3aTenen NperioMIIeHNs.

Yto HasbiBaeTcs NuH30M? [aTb onpeaeneHne onTUYECKOW OCW, FMaBHOM ONTUYECKOn ock, cokyca,
rnaBHoro cokyca, OKYCHOro pacCTOAHMSA, ONTUYECKOW CUIbI NINH3bI.

[aTtb noHaTus cobupatoLlen n paccenBatoLemn fIMH3bI.

Kak noctpoutb nsobpaxeHme B cobupatroLiern n paccensaroLLen nnmH3ax?

PacckasaTtb ycTponcTBo cepomeTpa.

BeiBecTn chopmyny ansa onpegeneHus paguyca KpMBU3HbI MMH3bI.

O6bsicHuTe MeToa Beccens. BeiBectn hopmyny ans onpegeneHns oKyCHOro pacCTOSHNSA JINH3bI.
Kak onpepensieTcs ontuyeckas cuna paccemBaloLLen NnH3bl B nabopaTopHon pabdoTe?

10) B kakux npuGopax, NpvMeHsieMblX B BalLel CneunaribHOCTU, UCMONb3YTCA NUH3bI? ONs Kakux

uenen?

NabopaTtopHas paboTta Ne 16. «OnpeaeneHue ANMHbI CBETOBOMW BOJIHbI C NOMOLbLIO AN PaKLUOHHON

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

peleTKn»

YT0 Takoe audpakuma?

Cdhopmynupyiite ycnosme MakcMMmyma u MMHUMYyMa A8 AudpakumMm CBeTa Ha OOHOW LLEenu.
YT0 HasbIBalOT Nepmoaom audppakumoHHoun pelweTku. Kak oH onpegenserca?

MocTponTe xoa nyven B AUdPaKLMOHHOWN peLleTKe.

BbiBeauTe pacyeTHyo bopmyny.

Yem oudpakuMOHHBIN CNekTp OTNn4aeTcs OT AUCNEPCUOHHOro?

JNlabopaTtopHas paboTta Ne 17. «<OnpeaeneHue KOHUEHTpauum pacTBopa caxapa NonsApmMmMeTpomMm»

1)
2)
3)
4)
5)

1)

2)

3)
4)

5)

Yto Takoe nonsipmusaumna?

CdpopmynupyiTe 3akoH Mantoca.

YT0 Ha3bIBalOT ONTMYECKN aKTUBHBIMY BELLECTBAMMU?

Kak onpegenutb yaensHoe BpalleHue BelecTsa?

[nsi yero B akCnepMMeHTe Hy)XHa OUCTUNNNPOBaHHas Boga?

Na6opaTtopHas pab6oTta Ne 18. «MccnegoBaHne cBOMCTB BaKyyMHOro hoToasieMeHTa»

Kakon poToadpdekT HasbiBaeTCH BHELUHUM?

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

Kak ycTpoeHbl BakyyMHble OTO3NEMEHThI? ['Ae OHW NPUMEHSIOTCH?
Kakne 3akoHbl hoToachdhekTa NpoBepsoTCs B AaHHON paboTe?

Na6opaTtopHasa paboTta Ne 19. «MccnegoBaHue cBoncTB hoToamoaa»

Kakumn cBoiicTBamM B OT/MYME OT CBOWCTB NPOBOAHWKOB W  OMSMEKTPUKOB obnagatoT
NonynpoBOAHUKN?

Kakass npoBogMMOCTb NONynpoBoAHMKa - COBCTBEHHas WMnM npuMecHas B OonblUen CTeneHu
3aBUCUT OT TeMNepaTypbl 1 OCBELLEHNA?

Kak HasbiBaeTcs npubop, obnagaroLmii O4HOCTOPOHHEN MPOBOANMOCTbLIO? Kak OH yCTpoeH?

3a cyeT, kakol NPoBOANMOCTUN 06Pa3yrTCst HEOCHOBHbLIE HOCUTENW B NMOMYNPOBOAHUKOBOM auoge?
OCHOBHbIE?

Kak Ha3biBaeTcs npubop, CONpoTUBIEHME KOTOPOIO 3aBUCUT OT TemnepaTypbl?



6) Kak HasbiBaeTcsi Npnbop, CONPOTUBIIEHME KOTOPOrO 3aBMCUT OT OCBELLEHHOCTU? Kakoe siBrneHue
ncnonb3yeTcs B 3TOM npudope?

7) Kakoe siBneHue ncnonb3dyetcs B dotoanone? Kak obpasyetcs ¢oto3C? Kakoe 3HauyeHne MoxXeT
umeTb hoTo34C?

8) B kakom HanpaBneHun — npsiMoM unu obpaTtHOM - yepe3 hOoTOAMOA NPOTEKAET TOK, BbI3BAHHbIN
cBeTom?

9) Kak 3aBucuT TOK, NpUTEKaOLWun Yepes otoanod, OT CBETOBOIo NOTOKa?

NabopaTtopHas paboTta Ne 20. «'pagympoBaHune moHoXxpomaTopa»

C kaknmun ursmyeckumn aBneHnsamMm Bl no3HakoMUNUCh Npu BbINONTHEHMX paboTbl?

B uem 3aknovaeTtca siBneHue gucnepcun?

Buapbl cnektpos. CnekTpbl UCNYCKaHUSA 1 NOTMOLLEHNS, CBA3b MeXay HUMU?

Ob6bACHMTE BO3HUKHOBEHUE CNEKTPOB NCMYCKAHNSA U NOMMOLLEHNS.

B uyem cmbicn rpagynpoBaHusa MoHoxpomaTopa? NpumMeHeHne rpagynpoBOYHOro rpaduka.
[ns kakmx uenewn MoXHO NPMMEHATb MOHOXPOMATOp B Ballen cneumanbsHoCTn?

ourwNE

Lkana n KkpuTepun oLeHMBaAHMA CaMONOAroTOBKN MO TeMaM flabopaToOpHbIX 3aHATUN

— OLEeHKa «3a4yTeHO» BbICTaBMsEeTCs obydvarowemycs, ecnu odopmreH oT4yeT Kk nabopaTopHoW
paboTe, KOTOpbIA MnpeacTaBnsieT cobOM TEeopeTMYecKytd 4YacTb (OTBETbl Ha KOHTPONbHbIE BOMPOCHI) U
SKCnepmMmeHTaribHyto 4acTb (3aI'IOJ'IHeHbI Ta6J'IVILI,bI, BbIMOJTHEHDbI HGOﬁXO,CI,I/IMbIe pac4yeTbl, NOCTPOEHbI
rpadukmn, NpoaHanM3npoBaHbl pe3ynbTaTthl U cAenaH BbIBOA);

— OLEHKa «He 3a4yTeHOo» BbICTaBMNseTCs obyvalwllemycsi, ecrnm oT4yeT K nabopatopHon paboTte
OCbOpMJ'IeH He MOJIHOCTbIO, T. €. OTCYTCTBYIHOT OTBE€Tbl Ha KOHTPOJIbHble BOMPOCHLI, YaCTU4YHO 3anoJIHEeHbI
Taﬁj'll/lLl,bI, OTCYTCTBYHOT HGO6XOLI,VIMbIe pac4yeTbl, HEBEPHO NOCTPOEHbI rpaqovmm, He caenaH BbiBOA.

CpenctBa AnsA py6exHOro KOHTpons
BOMPOCbLI
AN npoBeAeHusi py6exXHOro KOHTPOs
PA3OEN Ne 1 «kMEXAHUKA»
3agavya1

[BwxeHvie ABYX Ten 3a0aHo ypaBHeHUsaIMU: X, = Kit+b; U X, =Kot +b, . BelumcnuTe Bpems n koopamHaty mx

BCTPEYM.
Homep 1 2 3 4 5 6 7 8 9 10 11 12
BapuaHTa
ki, Mic 3 4 6 25 | 05 2 2 20 10 10
by, M 1 3 3 7 3 11 10 2 40 30 20
ko, Mic 2 0,5 3 4 15 | 02 | 05 1 3 5 5 2,5
b, M 4 5 8 15 9 14 13 4 20 | 100 | s0 50
3agaua2

MaTtepuranbHasi ToYka, MMEBLLAsS HavarlbHYl0 CKOPOCTb Up, OBWKETCSH C YCKOPEHMEM a@ M Yepes3 Bpems t
o0bnagaeT ckopocTbio U. Beluncnnte BENNYMHY, 0603HAYEHHYIO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
HavanbHas * * *
CKOPOCTb U, MIC 15 7,5 0,40 16 2,0 0,80 7,0 8,0 1,2
YckopeHhue a, mic? 3,0 * 10 2,0 10 * 5,0 4,0 0,50 * 8,0 6,5
Bpems apmxeHua t, 6.0 2.0 * 1,5 2.0 0,50 * 3.0 8,0 3,0 * 4.0

[

KoHeyHast ckopocTb

20 25 9,5 * 80 18 3,5 * 12 10 16 *
u, Mlc

3apava 3



3aB/CMMOCTb CKOPOCTU U OT BpEMEHMU t Mpu TOPMOXEHUM aBTOMOBWNSA 3ajaeTcs hopmyromn U:z)(:.
OnpegenunTe, Yepes CKOMbKO CEKYH OCTAHOBUTCS aBTOMODBUIb 1 Kakow NyTb NPOMAET OH 4O OCTaHOBKM.

Homep BapuaHTa 1 2 3 4 5 6
3az"'z"'3"2f“ L=20—4t | v=32-32t | v=50-05t | »=10—4t U=30-6t | u=6-12t
Homep BapuaHTa 7 8 9 10 11 12
3aB"'°"'3"(8°Tb“: U=40-4t | u=15-25t u=128-4t u=8-08t u=16-4t u=18-3t
3apaya 4

MaTepvanbHasi Touka ABMXKETCS C JIMHEWHOM CKOPOCTbIO U MO OKPYXHOCTM paguyca R. Yrnosas
CKOPOCTb TOYKM W, Nepuog BpalleHus T, yactoTa BpalleHus v. Onpeaenute BeNUUMHbI, 0603HaYeHHbIe *.

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

CKOpOCTb TOYKN U, M/C 0,8 * 12 * 10 * 20 * 4.0 * 2,0 *

Paguyc okpyxHoctn R, cm * 25 1,5 50 * 30 * 40 8,0 20 * 20

YrnoBasi CKOPOCTb TOYKM w, pad/c| * 2,0 * * 8,0 * * 50 * * 10 *

Mepuopg Bpawenua T, ¢ * * * 20 * * 40 * * 10 * *

YacToTa BpaleHus v, 1/c 50 * * * * 40 * * * * * 40
3apaya5

Teno GpoLieHO NoA YrOM A K FOPU3OHTY C HayvarbHOW CKOPOCTbIO Up. MakcumarnbHas BbicoTa ero
nogbema h, ganbHocTb nmoneta |, Bpems noneta t. OnpegenvTe BenuuMHbl, 060O3HaYeHHblEe *. YcKopeHue
cB0oOOAHOro NageHnst npumuTe pasHbiM 10 mIc?.

Homep BapmaHTa 1 2 3 4 5 6 7 8 9 [ 10| 11 |12
Yron, nog KOTopbIM TeNo GPOLLEHO K ropu3oHTy, a,® | 30 | 60 [ 20 | 30 | 50 | 40 | 40 | 40 | 50 [ 30 | 50 | 60
HauvanbHasi ckopocTb Tena up, M/C * | 15| * * 120 * |30 * * 140 | * *
MakcumanbHas BbicoTa nogbema Tena h, m 10 * * * * 20 * * 130 * * 140
HanbHocTb noneta tenal, m * * * * * * * * * * * *
Bpewmsi noneta tenat, ¢ * * 120]30] * * * 40 * * |50 *

3apaya 6

Mpu OeicTeuM Ha TEMNo B TeYeHne BpeMeHM t cunbl F ero ckopocTb M3MeHsieTcs OT v, A0 U,. Macca Tena m.
BbluncrnTe BenmumnHy, 0b6o3HadeHHyo *. (HanpasneHve cunbl CoBnaaaeT ¢ HanpasneHnemM CKOPOCTM Uy.)

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, pencteytowaa Ha teno, F, H | 90 20 40 5,0 1,8 10 | 0,16 | 0,80 | 5,0 20 10 5,0
Bpewms pencteua cunbl t, ¢ 10 * 0,10 | 2,0 2,0 * 20 | 50 20 * 0,50 | 10

HauvanbHas ckopocTb Tena v, Mic | 2,0 5,0 * 50 30 10 * 25 5,0 20 * 30

KoHeuHas ckopocTb Tena U, kmiy | 72 54 360 * 144 72 18 * 54 108 36 *

3agaua7

MaTepuarnbHasi Toyka Maccol M [OBMXKETCA C YCKOPeHWeM a nog [OeicTBMeM [OBYX B3aWMHO
nepneHavKynapHbIx cun F, u F,. OnpegenvTe BennunHy, 0603HaAYEHHYIO *.

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

Macca matepuansHon Touku m, k2 | 2,0 2,5 3,0 * 0,50 | 5,0 2,0 * 0,50 | 10 | 4,0 *

YckopeHue maTepuanbHON TOYKM a, * 2,0 50 10,25 | 5,0 10 * 0,20 * 0,50 |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 F», H 40 4,0 * 1,5 2,0 * 8,0 ( 0,30 | 0,60 * 30 12




3apava 8

Cwvna rpaBMTaUMOHHOIO B3aUMOAENCTBMS OBYX TE€N MAacCOM My U My, HAXOASALMXCA Ha PacCTOSHUM ©
Apyr OT Apyra, paeHa F. Onpegenute BenuunHy, 0603HaYEeHHYIO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cuna rpaBuTalnoHHOro 6,0 7,0 8,0 * 7,0 8,0 6,0 * 8,0 6,0 7,0 *
B3anmogencteus F, HH

Macca nepBoro Tena msi, k2 * 200 | 250 80 * 90 120 | 140 * 30 80 60

Macca BToporo Tena my, k2 150 * 200 | 250 80 * 90 120 | 140 * 30 80

PacctosHue mexay Tenamu r, M | 0,50 | 0,60 * 0,70 | 0,40 | 0,50 * 0,60 | 0,70 | 0,40 * 0,50

3apava 9

Maccaxup maccon m HaxoguTcs B nudbte, ABNXKYLLEMCS C YCKOPEHVEM &, HanpaBneHHOM BBEPX (BHUS3).
Bec naccaxupa paseH P. Onpegenute BenuuvHy, 0603HayYeHHyto *. YckopeHue cBobOAHOrO NageHus npummTe
paBHbIM 10 m/c’.

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

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

YckopeHue, C KOTOPbIM ABUXKETCS 2,0 * 0,50 | 1,0 * 1,5 1,5 * 2,0 0,5 * 1,0
nmoT, a, m/c?

Hanpaenenue yckopeHns 1 ! 0 ! 1 ! 1 ! 1 ! T !
Bec naccaxwpa P, H * 640 | 577 * 575 | 680 * 600 | 900 * 1990 | 720
3apava 10

Ha ropusoHTaneHOM y4yacTke [OporM aBTOMOOWUNb, ABWIaBLUMICS CO CKOPOCTbIO U, TOPMO3UT U
OCTaHaBNMBaeTCs, NPOMAA TOPMO3HOW MNyTb S 3a BpeMsa t. Bbluucnute BenuuuHbl, 0O03HAYEHHbIE *.
KoadhprUMEHT TpeHNS NPy TOPMOXEHNN PaBEH .

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
CkopocTb aBTOMOOUNSA U, KMm/Y 36 * * 72 36 * 24 * * 54 72 *
TopMo3HoW NyTb S, M * 80 * 100 * 70 * 100 * 60 * 80

Bpemsa TopmoxeHus t, ¢ * * 6,0 * 5,0 4,0 * * 8,0 * 8,0 | 3,0
KoacbdumumeHT TpeHnsa u 0,40 | 0,30 | 0,35 * * * 0,25 | 0,40 | 0,30 * * *

PA3OEN Ne 2. <MOJNIEKYNAPHAA ®U3UKA U TEPMOOUHAMUKA»

BapwmaHT 1
1. Ha npuBegeHHOM YepTexe HanauTe rpadurk M3oTEPMUYECKOro CxaTus.

P34
2

Y

2. Kak 3anucbiBaeTca nepBoe Havano TepMOAMHAMMKU Ana aguabaTHoro npouecca? Ykaxute
npaBuSbHbIN OTBET.

¢

1. Q=AU+A; 2. Q=AU; 3. Q=A; 4. AU=—A.
3. NpeanbHas malwmHa paboTaeT no uukny KapHo. Mpu atom 60 % npoueHTOB Tenna, nony4aemMoro
OT HarpeBaTtens, nepegaeTcs xonoavmneHuky. Hantn KMo umkna.
1. 40 %; 2. 20 %; 3. 24 %; 4. 30 %.

4. ABconioTHas TemnepaTypa XapaKkTepusyer...

...CP€0HIO0 KNHETUYECKYID SHEPINI0 NOCTynaTesribHOro ABM>XXeHNA MONEeKynbl.
...CpeHIK0 CKOPOCTb ABMXXEHNA MOJEKYIbl.

...AdaBleHne rasa Ha CTeHKy cocyaa.

...OHEepPrmo O04HOro Mon4d rasa;,

NS




BbibepuTe yTBEPXKOEHUNE, KOTOPOE onpeaenseT U3NYeCckuin cMbici abConTHOM TeMnepaTypbl.

5. Kakon rasoBbin npouecc HasbiBaeTcsa usotepmuyecknm? Kakme napameTtpbl rasa npuv 3TOM He
n3meHstTca? N3 npuBefeHHbIX YpaBHEHUIN YKaXXUTE ypaBHEHME U30TEPMBI.

P \Y
1. Tzconst; 2. T:const; 3. PV’ =const ; 4. PV =const .
6. OCHOBHOE ypaBHEHWE MOJEKYNSAPHO-KUHETUYECKON TeopuM MOXET ObiTb 3anMcaHo B BuAe:
2
P:%n mv . Kakas BennuuHa onpegeneHa HETOYHO?
1. P - paBneHue rasa.
2. N —4uKcno Momnekyn B eauHule obbema.
3.  m— Macca ogHOW MoneKynbl.
4. V —cpefHss CKOPOCTb MOJIEKYIT.

7. dyt6onuct 3abusaet ron. lNpoaHanusmpyinTe, Kak bygeT MeHATbCS B MOMEHT yaapa AaBneHue,
Temnepatypa n obbem rasa B maye? Coepliaetcd nu paboTta, maeT nu TennoobmeH, KakoBa ero
WHTEHCUBHOCTL? Ha ocHOBaHMM 3TOro aHanusa yCTaHOBUTE, KAaKoW NpoLecc UAET C ra3om B Msiie B MOMEHT

ynapa.

N3oxopuryeckuin.

AnnabaTtnyeckun.

N3oTepmumyeckuin.

N3obapuudeckuii.

8. Kakoe yTBepxaeHne HeBEPHO?

Mpu4mHOM BPOYHOBCKOro ABMXXEHUSA ABMNSIETCA XaOTUYECKOE ABUXKEHME MOSEKYI.

Onddysnsa ecTb crnegcTBNE XaOTUHECKOTO ABWKEHUST MOSEKYI.

BpoyHoBckoe ABMKEHNE BOCMPON3BOANUT XaOTUYECKOE ABMXKEHNE MOSIEKYIT.

CkopoCTb ABWKEHNSI BPOYHOBCKMX YacTWL, CPaBHMMa CO CKOPOCTbIO ABUXKEHMWS MOSEKYIT.

9. B cocyfe HaxoguTcs CMechb Bogopoaa v kucnopoga. Bo ckonbko pas cpegHsisi CKOPOCTb ABWKEHUS
MoneKyn Bogopoaa 6onblle cpefHen CKOPoCTU ABUXKEHMS MOSEKYn Kncnopoaa?
Vi) ) (Vi _g Vi) Vi
—)=2. A=")=4. 3. (—*)=6. 4, (-
VO VO VO VO

N =

PN RE

1. =95.

10. Yemy paBHa aHeprus TEnroBOro ABWXEHWs (BHYTPeHHAs SHepruda) 20 & kucnopoga npwu

TemnepaType t=27°C? R:8,31ﬂ—‘%
K - monw
1. 20-10? /. 2. 15-10% e . 3. 30-10° e . 4. 39-10° e .

BapuaHT 2

1. Ha npuBeneHHOM YepTexe HaiauTe rpadvik agnabaTHoro cxaTus.

P 3 ou
2

0 Y
2. WpeanbHasa mawwvHa paboTaeT no umkny KapHo. AGcontoTHas Temnepartypa HarpeBaTens B 2
pasa Bbllle TeMnepaTtypbl xonogunbHuka. Onpegenuts KN4 umkna.
1. 50 %. 2.70 %. 3. 45 %. 4. 60 %.
3. YKaxxuTe BTOpOE Ha4arno TepMoanHaMnki Anst 06paTuMbIX NPOLLECCOB:

as =22

1. ds>99 2. ds <99 3. o|s>OIQ 4
T T T

4. 3anvwmnTe NepBoe Havyano TepMoauHamMmukn. B kakon cTpoke npuBeaeHbl 3HaYeHUs cnaraemblx B
ypaBHEHUW NepBOro Havarna, COOTBETCTBYHOLLME N30XOPUYECKOMY npoLeccy?
a) Q=0; AU #0; A=0.



6) Q=0;, AU=0; A=0.

B) Q=#0; AU =0; A=0.

r) Q=0; AU #0; A=0.

5. Mo kakow chopmyne paccyuTbiBaoT paboTy paclumpeHus rasa npun ndobapuyeckom npouecce?
1. m 4.

vV 2. A=—CypAT 3. A=TRAT .
A—ZRTEnVi Iz I A——C AT

6. 1 K2 renus Ha4YMHaeT pacLMpPATLCA NPU NOCTOSIHHOM OABIEHUU U yBeanwBaeT cBon 06bem B 2
pasa. CkonbKo TennoThl 3aTpavyeHo Ha paclumpeHne? HavyanbHas Temnepatypa t; =-73°C .

1. ~10° e 2. 2:10% /e . 3. 1,5-10° /o . 4. ~10° e .

7. Kakoe yTBepxgeHune HeBepHO? BHYTpeHHASA aHepruns rasa 3aBuCKUT OT ...
...Maccsbl rasa (m).
...uucna creneHen ceoboabl Monekyn (i).
...abcontoTHom TemnepaTypbl (T).

..razoBow noctosiHHow (R).

8. }J,o Kakow TemnepaTtypbl HYKHO NporpeTb BO3AyX, B3ATbIN npu 15°C, 4yTobbl ero o6bem yasowurncs,

€CInn JaBMNeHNE OCTAHETCSt NOCTOSAHHbLIM?

a) 583 K 6) 303 K B) 576 K r) 313 K

e

9. Kakoe yTBEpPXXAEHME HEBEPHO?
a) MonsipHOW TENMOEMKOCTbIO Ha3blBAeTCs  KONMWYECTBO TensnoTbl, Heobxogumoe Anis
HarpeBaHusa 1 ke BewecTtsa Ha 1 K.
0) MonsipHas TENNOEMKOCTb 3aBUCUT OT YCITOBUI HarpeBaHusl.
B) MonsapHas TennoemMKoCTb NPONopLUMOHanbHa YMCry cTeneHen cBobobl.
r) C,, 6onble C,,.
10. B kakou chopmyne owmbka?

1. C/lv:IER. 2. C,up—%R 3. Cup=Cuv+R. 4.7:@.
BapwmaHnT 3
1. Kak Bbluncnutb paboTy n3obapHoro pacumpeHus rasa?
1. A-Rg, -1 2. A=PAV . 3. A="c, 6T, . 4. A=TRTmY2.
T u B z Vi

2. Kak 3anucbiBaeTcsd nepBoe Havyano TepMoguHaMuK1 O5is U30TepPMUYEcKoro npouecca? Ykaxute
npaBuIibHbIA OTBET.

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

3. la3 cosepwaet uukn KapHo. ABGconioTHas TemnepaTypa HarpeBatend B 2 pasa Bblwe
TemnepaTypbl xonoaunbHuka. Onpegenutb KM Takoro yukna.

1.0,3. 2.0,4. 3.0,5. 4.0,6.
4. Ha rpa¢w||<e M306pa)KeHbIZ M3o0xopa, n3otepma, M306apa 7] ap,ma6aTa. Ykaxute V|306apy.
P A
2 3 4

<V

5. a3 npu gaBneHun P =lamm 3aHUMan obbem 2 M°. Kakoe KOnM4ecTBo Tenmna Hy>KHO NoABeCTH K rasy,
4To6bl €ro 06bEM yBeNMUMncs B 2,7 pasa npy HEU3MEeHHoM Temnepatype? lamw =10°Ia



1. ~10° /e 2. 3-10° e . 3. ~10° /e . 4. 2-10° e .
6. Kakoe yTBepxxgeHne HeBEpPHO?
Yem OonbLue CKOPOCTb XaOTMU4YEeCKOro ABMXeHnA MOJIeKyI rasa, TemMm oonbLue...

1. ero Temneparypa. 2. paBneHue Ha CTEHKY cocyaa.
3. 3aHUMaeMbIn M o6bEM. 4. ero BHYTPEHHASA 3HEPIUs.
7. OCHOBHOE ypaBHEHWE MOJIEKYNSAPHO-KUHETUYECKON TeopuM MOXET ObiTb 3anMcaHo B BuAe:
2 mv?
P=—N——.
3 2
Kakasi BenuumHa onpegeneHa HEToO4YHO?
1. P — paBneHwe rasa. 2. N—4uKcno Monekyn B eauHule obbema.
3. m — Macca ogHOW MOMEKYbI. 4.V — cpefHssi CKOPOCTb MOJEKY!T.

8. MNOTHOCTb HEKOTOPOro rasa p =6-10"ke/ >, CpeAHAA KBAAPATUYHAS CKOPOCTb MOMEKYN 3TOro

rasa paBHa V =500m/c. Hantm paBneHue, KOTOpoe ra3 oOkasbiBaeT Ha CTEHKM cocyda. YkasaHue:
MnoTHOCTL — eCcTb Macca B eanHuLy obbema.

1. 10° Ma. 2. 6-10°I1a . 3.10* Ma. 4. 510°Ia .

9. Amnyna, 3anofHeHHas yriekMcnbIM ra3oM 1 3anasHHas, ynana B XonogHyto sogy. lNpoaHanuaupywre,
Kak bygeT MeHATbCA TeMnepaTtypa, AaBreHne n obbeMm rasa B amnyne. Kakas BenmyvHa MeHAETCA He
cywectBeHHO? CosepluaeTtcs nu paboTta? YkaxuTe npouecc, NpoTekaoLwmn B amnyre.

1. Aonabatunyeckui. 2. sobapuyeckui 3. N3oTepmuyeckui 4 .M3oxopuyecknii
10. 3anvwwuTte ypaBHeHVe NepBoro Hayana tepmoguHamukn. Paccmotpute nogpobHee kaxaoe
cnaraemoe 3TOro ypaBHeHusl. Kak OHM BbIYMCASIOTCA? YKaxuTe, Npu KakoM npouecce Bce NoAaBeAeHHOoe
Tenno uaeT Ha coBepLueHne paboThbl.

1. A3oxopudeckom. 2. AonabaTunyeckom. 3. N3oTepmunyeckom. 4. N3o06apunyeckom.

BapwuaHT 4

1. Kakow Bug Tennonepenayun ConpoBOX4aeTCca NepeHoCoM BeLLEeCTBA?
1. TONBbKO KOHBEKLMS. 2. TONbKO TEMMONPOBOAHOCTb.
3. TONbKO M3ryyYeHue. 4. KOHBEKLMS N TEMNONPOBOAHOCTb.
2. Hanvwwnte nepBoe Havano tepMmoavHamuku. Kakme 3HadeHuss UMEKT crnaraemMble B ypaBHEHUM
nepBoro Havana TepMOoAMHaMMKK, 3anMcaHHOM Anga agnabaTtHoro npowecca?
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.
3. Cosepuwas umkn KapHo, rasz nonyuun ot Harpesatens tennoty Q, =1xJoc. CKONbKO TenmnoThbl

Obino oTgaHo xonoaunbHUKy, ecnu KINO naeanbHor TennoBow MawmHbl 25 %.

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

4. Kakoe yTBepxgeHvue HeBepHO?
1. Tlpu4mHon BPOYHOBCKOrO ABUXEHUS SABNAETCA XaoTUYeCKoe ABMKEHNE MOSEKyr.
2.  Ouddysns ectb crieacTBME XaOTUYECKOrO ABUXKEHUSA MONEKYN.
3. BpoyHoBCKkoe ABWXeHWEe BOCMPOU3BOAUT XaoTUYECKOoe ABMXKEHNE MOMEKY.
4.  CKopOoCTb OBMKEHUSI BPOYHOBCKMX YaCTUL, CPaBHUMA CO CKOPOCTbIO ABMXKEHUS MOMEKYI.

5. Urto ByaeT npoucxoanTb, ecnn Asa Tena pasHon temnepatypsl (T, > T, ), COCTOALMX U3 MOMEKYN,

Maccbl KOTOPbIX HE paBHbI (M, <M, ) NPUBECTU B KOHTAKT? Kakoe yTBepXaeHne HEBEPHO?

1. BHyTpeHHsst aHeprusa 6yaet nepexoauts ot 17 Tena ko 2'.
2. byayt BblpaBHMBaTLCHA CpedHME CKOPOCTU ABWXEHWUS MOMEKyn aTux Tes.
3. KuHeTunyeckas aHeprus monekyn BTOporo tena OyageT yBennyunBaTbCs.
4. Mepexop aHeprun 1= Tena ko 2" GyOeT NPOMCXOAWTL MYTEM CTOSIKHOBEHMSI MOSIEKYS 3TUX
Ten.
6. Kakoe yTBepxxgeHmne HeBEPHO?
BHyTpeHHsAs aHeprus rasa 3aBuCHT OT ...
1. macchl raza (m). 2. abcontoTHom TemnepaTtypbl (7).
3. uncna cteneHen ceoboabl Monekyn (i). 4. ra3oBov nocTosiHHOM (R).
7. YKkaxute HeBepHbli oTBeT. CpedHsAs KMHEeTUYeckas 3Heprust XaoTUYeCKOro ABWKEHWUS OAHOW
MoneKyrbl onpegenseTcs no opmMyne:

a) <W>:ng - ans monekyn Ar 6) <W>:ng — ana monekyn O,
B) (W)=3kT - ans monekyn H,0 r) (W)=4kT - ans monekyn NH;



8. B 6annoH Hakayanu kucnopon, cosgjaB npu Temnepatype 47°C pgaBneHue 8,31-10° I7a .

OnpegenuTb NNOTHOCTL rasa B 6annoHe. ) ]
1. 100 ka/m’. 2.10 kelm®. 3. 85 kalm”. 4. 210 ka/m’.
9. Mo kakon chopmMyne paccunTbiBaloT paboTy pacluMpeHust rasa Npu N3oTepMMUYECKOM npouecce?

V
1. A="RTm 2. 2. A=10C AT . 3. A=TURAT 4. A=IC /AT .
JZ Vi 7 7 uH

10. Ha rpadumke nsobpaxeHbl: n3oxopa, n3otepma, nszobapa n agnadara. Ykaxurte nsoxopy.
P A

Sy

BapwuaHTt 5

1. a3 nony4mn ot HarpeBaTens 209,5 k/x Tenna. Ckonbko Tenna ras otgan XONOAUITbHUKY, €Crun
KMA4 unkna paeeH 0,47

a) 123,7 kx 0) 125,7 k/[Ix B) 150,1 k/[Ix r) 104,8 k/x

2. Ha yepTexe M306pa>|<eH LUK KapHo. Ykaxnte oTBeT, KOTOprVI COOTBETCTBYET N30TEPMUNYECKOMY U
ap,vna6aTHomy pacLmnpeHuto.

pA a) npu ABu BC

AT
1
8 6) npu BCwu CJ

T, C B) npn C4wn [JA

r) npy BC n [JA

»
|

4

3. lMpu Kakux ycnoBusix npoTekaeT nsobapudeckuin npouecc? M3 npuBegeHHbIX YPABHEHWUIA YKaXKUTE
ypaBHeHue nsodapbl.

P \Y

a) Tzconst 6) T =const B) PV =const r) PV7 =const
4. Kakve ytBepxxageHus HeBepHbl? KoahdpuumneHT noBEpXHOCTHOrO HaTSXKEHWS 3aBUCUT:
a) OT poAa XNaKocTu 6) OT Ccunbl NOBEPXHOCTHOIO HaTSXKEHMUS
B) OT TemnepaTtypsl r) oT nnoLagm noBepxHOCTH

5. Kak BbluMcnuTb paboTy aavabaTuyeckoro paclvpeHus rasa? Mcnonb3yiTe nepBoe Havano
TEPMOAVHAMMUKM.

m__ V. PV - m -
a) A:—RT'I’]—2 6) A=L(2_T1/ B) A=PAV r) A:_C/N (l_TZ,
H Vi T H

6. 3anuwunTe ypaBHeHVe NepBOro Havana tepmoanHamukn. PaccmoTtpute nogpobHee Kaxxgoe
cnaraemoe 3Toro ypaBHeHus1. Kak OHV BbluMCnisoTCA? YkaxuTe, Npy KakoM npoLecce Bce NofBeaeHHoe
Tenno uaeT Ha yBEeNUYEHNE BHYTPEHHEN SHEPTUN.

a) N30XOPUYECKOM 6) agnabartmnyeckom B) M30TEPMNYECKOM r) nsobapn4eckom



7. B 3amkHyTOM cocyge HaxoauTcs 28 e asoTta n 16 2 kncnopoga. Hanante nameHeHne BHyTpEHHEN
3Heprum 3ToM CMecu ra3oB Npu oxnaxaeHuun ee Ha 20°C.

a) 600 Ox 6) 650 x B) 624 [Ix r) 630 Jx
8. Kakoe yTBepxaeHWe HeBepHO? [laBneHue rasa nponopumnoHarnbsHo ...

a) cpegHen CKOpOCTU OABWMXXEHMST MOJSTEKYI 6) abcontoTHOM TemnepaType

B) uMcny Monekyn B eauHuue obbema r) NINOTHOCTM rasa

9. B kakou u3 npuBefeHHbIX hOPMYIT OCHOBHOIO ypaBHEHNSI MONEKYNAPHO-KMHETUYECKOWN TEOPUU
ponyuieHa owmnbka?

2
1 2 <V > 2 2
== K6 —— ==
a) P=3mn (VZ) 6) p=2am 8) P=2nW) 0 PV =ZnW)
2
10. YkaxunTte ypaBHeHne Mariepa B NpMMEHEHUN K MONAPHbIM TEMNNOEMKOCTAM.
R C
a) Cp=Cy +—~ 6) Cp=Coy +A B) Cp = R 1) Cp=Cpy +R
H uou
BapuaHT 6

1. 100 e kucnopoga OeicTpo (agnabatmnyeckn) pacluMpsaeTcs B UMNUHAPE, B pe3ynbTaTe vyero
TemnepaTypa kucropofa noHmsunace Ha 160°C. Kakyto paboTty coBepLuunn ras?

a) 9-10° e 6) 9,5-10° /e B) 10,4-10° /e r) 11-10% e
2. Ha rpaduke nsobpaxeHnbl n3oxopa, nsobapa, nsotepma, aguabara. Ykaxute aguabarty.
A
P | | I |
| ! ! ! 4
- | I I
| I |
| | I |
|
|
|
———— |
- 3
1 | -
4

3. Ha rpaduke nsobpaxeHbl \3BMEHEHMUs1 COCTOSIHUSA ra3a. B kakol 3 oTBETOB Bkpanacb owmnbka?
a) 1 — 2 nsobapHoe paclumpeHune

P A 3
6) 2 — 3 ckatume rasa npu T =const
B) 3— 1 06beM rasa MeHsieTcs, AaBneHve nagaet
1 2 npu oxnaxaeHum
0 'T r) 3 — 1 nsoxopHoe oxnaxneHue
4. BbicoTa nogbema XuakocTu B Kanunnsipe He 3aBUCUT OT:
a) poaa XunakocTtu 6) paguyca kanunnsipa
B) OT TEMNepaTypbl XXMAKOCTH r) ANVHbI Kanunnsipa

5. Onpegenutb KIN[O naoeansHon TeNNOBOW MaLLMHbI, €CINN N3BECTHO, YTO 3a OOWH LIMKIT Npou3BeaeHa
paboTa 4 Kk n XonoaunbHUKY nepegaHo aHeprum 16 KIx.
a) 16 % 0) 20 % B) 25 % r) 40 %
6. Mo kakon hopmyrne BblYMCASETCA TENMO, COOOLWEeHHoe ra3y npu agnabaTnyeckoM HarpeBaHum rasa
Ha At?

a) QZ%CpAt 6) Q=0 B) Q:%C,LNA'[ ) Q=%va+ RAt

7. InoTtHocTb knucnopoga p =09 kel m®. OnpenenvTb AaBreHue rasa npu temnepaTtype t =227°C.
a) 1,25-10°ITa 6) 1,29-10°I7a B) 2,01-10°I7a r) 117-10°I7a
8. lNpu Temnepatype 27°C pasBneHuwe rasa B GannoHe 2-10°71a . Tpu KakoW Temnepartype ero

naBneHue 6yaeT pasHo 3-10°77a ?
a)210K 6) 450 K B) 520 K r) 150 K



9. B kakom npouecce Bce COOOLIEHHOe rady KONMMYeCTBO TEMOThbl MPEBPAaLLAEeTCs BO BHYTPEHHIOK
aHeprmio? N3obpasmTe rpadmk aTOro npotecca.
10. ins pa3nunyHbIX ra3oB NpMBOAUTCS YMCNO cTeneHern ceoboabl monekyn (i). B kakom oTBeTe
gonylieHa owmnodka?
a)anaHe—-i=3 6) ana CO—-i=5 B) ana H,O — i=6 r)ana NHs;— i=8

BapwuaHTt 7

1. MipeanbHasa mawuHa pabotaeT no yukny KapHo. Npu atom 70 % npoueHToB Tenna, nony4yaemoro
OT HarpeBaTtens, nepegaeTcs xonoamneHuky. Hantu KN4 uvkna.

a) 40 % 6) 30 % B) 22 % r) 24 %
2. Kakoe BbipaXeHne COOTBETCTBYET BHYTPEHHEe aHeprun Ans nobon Maccsl rasa?
a) U =SRT 6) PV = RT B) U=~RT nu="1Lgr
2 M 2 M 2

3. Kakoe yTBepxaeHne HeBepHO?

a) C nosbiWweHMeM TemnepaTypbl TENO0EMKOCTb rasa NnoBbILaeTCs.

©) [Npu o4eHb HM3KMX TemnepaTypax YMCNo cTeneHen cBoboabl NOObLIX MONEKyn paBHO i=3.

B) [lpu HarpeBaHun rasa npu P =const , BCe Tenno naeT Ha N3MeHeHne BHYTPEHHEeN 3Heprun.

r) R —rasoBas NOCTOsAHHAsA YMCNEHHO paBHas paboTe pacliMpeHns MOns rasa npu HarpeBaHuu

eroHa 1 Knpu P=const .

4. [a30Bble NPOLECChI, U30O6PaxKeHHbIE Ha PUCYHKE, COCTaBNSAIOT 3aMKHYTbIN Kpyr uukn KapHo. Mpu kakux
rasoBblX NpoLeccax HeT TennoobmeHa (ykaxunte CTpoKy OTBeTa).

P A
a) Mpu AB n BC.

6) Mpu BC u CA.

B) Mpn CO v OA.

\7 r) Mpu BC v OA.

5. Ykaxute ycnosus npotekaHus agmabaTtuyeckoro npouecca. Kakoe u3 npvBeaeHHbIX ypaBHEHWUIA
ABnseTcHd ypaBHeHnem agmabaTtbl?
P Vv
a) - =const 6) - =const B) PV =const r) PV7 =const
6. MNpun ocyLecTBNEHMN Kakoro nsonpouecca, ysennyeHne abconoTHON TemnepaTypbl naeansHOro
rasa B ABa pasa NpvMBOAUT K yBENMYEHWUIO AaBeHns rasa B ABa pasa?

a) nsobapHoro 6) n30xopHOro B) U30TEPMUNYECKOrO r) agnabaTtHoro
7. YKaxuTe OCHOBHOE ypaBHEHNE MOSEKYNAPHO-KUHETUYECKON TEOPUMN.
m 3 3kT 2

a) N=—N 6) E=—KT = |— r P==n(E
PR ) 5 B) / m ) 2 (E)

8. BbluMcnute MsMeHeHue BHYTPEHHEW 3Heprnn rasa, ecnu emy nepefaHo KOnM4ecTBO TennoThbl
200 [k 1 BHELLIHWe cunbl COBEpLLAKOT Hag HuM paboTy 600 k.
a) 800 Ox 6) 200 Ox B) 400 Ox r) 600 Ox

9. Ha rpaduke nsobpaxeHbl nsoxopa, nsobapa, nsotepma, aguadara. Ykaxurte nsobapy.

P a V A P a V A P A

v
v
v
v
v

a) 6) B) r) a)

10. Kakon o6bem 3aHumaeT 100 monb pTyTn?
a)0,5n 6)1n B)1,5n r2n



Paszgen Ne 3. «DneKkTpn4yecTBO 1 MarHeTU3M»

3apava 1

[lBa HEenoaBMXHbLIX TOYEYHbIX 3apsiaa (i M (p, HAXOAACb Ha pPacCTOsHUM I Apyr OT [Apyra,
B3aMMOAENCTBYIOT C cunon F. Onpegenute BenunymHy, 0603HaYeHHyo .

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
BenuunHa nepsoro 3apsga q1, 4 5 * 0,5 2 8 * 6 3 6 * 4
HKn

BenununHa BToporo 3apsiga gz, HKin| 6 * 5 4 4 * 3 05 | 10 *

PaccTtosiHne mexay sapsgamu r, * 3 10 6 * 5 2 3 * 6
cm
Cuna B3anmopgericTaus 3apsagos | 135 | 200 | 36 * 80 | 144 | 135 * 75 | 45 |7,70| *
F, mkH

3apava 2

B anekTpuyeckom nore ¢ HanpshKeHHOCTBIO E Ha YacTully € anekTpudeckuM 3apsaoMm g Aencteyet cuna F.
OnpegenuTe BeNU4YMHy, 0603HaYEHHYIO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Hanpsi»keHHocTb nons E, kHIKn| 500 | 400 * 200 | 500 * 300 | 200 * 400 | 300 *
3apsag q, 107 Kn 3,2 * 48 | 1,6 * 32 | 48 * 16 | 3,2 * 1,6
CvnaF, 10 H * 64 | 144 ] = 16 | 128 * 96 | 80 * 48 | 32
3apaua 3

Mnocknin BO3AYLLIHbIA KOHOEHCATOp eMKOCThio C 3apsbkeH OO HanpsbkeHust U Tak, 4To HanpspkeHHOCTb
3MeKTpU4ecKoro Momns BHYTPM KoHaeHcaTopa E, a 3apsg koHaeHcatopa (. PacctosiHve mexay nnacTuHamm
koHgeHcatopa d. Onpegenvte BeNMYUHbLI, 0603HaYEHHbIE *.

Homep BapunaHTa 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

HanpsKeHHOCTb 9MEeKTPUYECKoro | * 400 | 200 * 250 | 300 * 200 | 100 * 150 | 200
nons E, kB/m
3apsp koHaeHcatopa q, HKn 012 | * 1,2 * | 0,75 * 3,6 * (0,60 * |0,30| *

PaccTosHve d, mm 0,20|0,30| * (040|020 * (030|015 * (050|020 | *

3apaua 4

I'IpM cune Toka | Yepes rnonepeyHoe ceveHve MeTannMyeckoro NpoBoAHWKa 3a Bpems t npoxoaut N
OIIEKTPOHOB. Onpe,u,enMTe BeJITnM4uHy, O603Ha‘-IeHHYPO *,

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cwuna toka I, A 0,50 2,0 * 1,0 |0,50 | * 15| 1,0 * 20|15 *
Bpewmsa t, mc 2,0 * 8,0 | 40 * 2,0 | 6,0 * 4,0 | 8,0 * 6,0
Uucno anektporoB N, 10° | * [ 2580 * [50[40]| * [ 80| 25] * |40 50
3apaua 5

Tpn pesuctopa conpotuereHnem R;, R,, Rz coeauHeHbl nocrnegoBaTenbHO Tak, 4TO obulee
COMNpOTMBIEHME OAHHOro yyacTka Lenu coctaBnseT R, a HanpsikeHue Ha KaXaoM M3 pes3ncTopoB U TOK Yepes
HUX paBHbl Uy, U, Us 1 |y, |5, I3 cooTBETCTBEHHO. Onpeaennte BeNMYnHbI, 0003HAYEHHbIE *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
ConpoTVBEHVE NEPBOIO pe3nctopa | 2 4 6 * 3 5 7 * 11 12 15 *

R1, kKOm

ConpoTYBIEHME BTOPOIO PeE3NCTopa * 6 8 10 * 7 9 11 * 15 | 20 | 25
Ry, KOm

ConpoTVBeHVe TPETLEM peancTopa | 6 * 10 | 12 7 * 11 | 12 | 15 * 25 | 30
Rs, kOm

O6Luee conpoTuereHue yyactkauerm| 10 | 18 * 30 | 15 | 21 * 32 | 38 | 47 * 75
R, kOm




MeTtannuuyeckas npoBonoka AnvHoW L u guametpom d mMMeeT aneKkTpudeckoe CcomnpotuBrieHue R.
Onpegenute BennMuuHy, 0603HAYEHHYIO *, K pog MeTanna.

HanpseHune Ha nepsom * * * * 12 * * * * * 60 *
pe3uctope U1, B

HanpsixkeHne Ha BTopom * * 16 * * * * * 24 * * *
pesuctope Uy, B

HanpsixeHne Ha TpeTbem 3 * * * * * 105 | * * * * *
pe3ucTtope Uz, B

Cwvna Toka Yepes nepsbii * * * 3 * * * * * 3 * *
pesucTop |1, MA

Cwuna Toka Yepes BTOpoW * 1 * * * * * 1 * * * *
pe3uctop |, MA

Cuna Toka yepes TpeTun * * * * * 5 * * * * * 5
pe3ucTop |3, MA

3apava 6

MarHuTHbIN NOTOK, NPOHM3bIBAIOLLMIA KOHTYP, PaBHOMEPHO BO3pacTaeT (ybbiBaeT) oT @; 0o @, 3a Bpems
At. Ipun aTom B KOHTYpe Bo3OyxaaeTcst QAC nHaykumm . Onpegennte BeNUYMHY, 0003HAYEHHYIO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
[nuHa npoBogHuka L, cm * 160 | 120 | 80 * 120 | 100 | 20 * 80 160 | 60
OnameTp npoBogHuka d, | 0,40 * 0,20 | 0,40 | 0,30 * 0,40 | 0,30 | 0,20 * 0,30 | 0,20

MM
ConpoTuenexue 2,0 | 0,87 * 0,10 | 0,08 | 0,15 * 0,16 | 0,40 | 0,20 * 0,32
nposogHuka R, Om
MeTann Pb Cu Al * w Ag Cu * Ag Cu Pb *
3apava’7

Homep BapuaHTa 2 3 4 5 6 7 8 9 10 | 11 12
HayanbHoe 3Ha4yeHne MarHMTHOro 80 | 40 | 2,0 * 6,0 | 2,0 | 8,0 * 10 [ 8,0 | 6,0
notoka @., MmB6
KoHe4yHoe 3Ha4YeHne MarHMTHoro 15 * 6,0 | 12 20 * 0,0 | 40| 30 * 10 | 9,0
notoka @,, mB6
Bpems nsmeHeHns marHutHoro notoka | 2,5 | 4,0 * 50 | 4,0 | 8,0 * 10 | 5,0 | 2,0 * 10,50
At, mc
OAC wHaykuun &, B 2,0 |050| 4,0 * 251025 | 50 * 40 | 2,0 | 10 *
3apgaya 8

B ogHopogHOM MarHUTHOM nosie nepneHanKynsapHO K CUMOBLIM JIMHUSIM NOMELLEH NPAMOSMHENHBbI
NPOBOAHMK ANNHON |, No KoTopoMy TeueT Tok |. MarHuTHas nHaykums nons B. MarHuTHoe none geincreyeT
Ha Tok ¢ cunoit F. OnpeaenvTe BennumHy, 0603HAYEHHYHO 3BE304YKOMN.

Homep BapuaHTa 2 3 4 5 6 7 8 9 10 | 11 12
OnuHa nposogHuka |, cm 10,0 40,0 (20,0 * |60,0| 3,0 | 50 * 70 | 10| 2,0
CunaTtokal, A 15 * 06 | 1,2 | 2,0 * 08 1] 0403 * 10| 0,9
MarHutHas nHaykums nons B, T 05| 04 * 0,45 0,7 | 0,8 * 0,150,555 0,2 * 0,53
CwnaF, H 20 |050| 3,0 * 25 1025 | 50 * 40| 20 |10 *
3apgaya 9

YacTtuua maccor m, umetowlas 3apsig ¢, BneTaeT B MarHMTHOE rnofe ¢ UHAYKUMe B Tak, YTO BEKTOp
CKOPOCTU U YacTuubl NepneHauKynsapeH NUHUSM MarHUTHOM MHAOYKUMKW. B MarHMTHOM none TpaekTtopuen
YyacTuLbl SIBMSIETCS OKPYXHOCTb AnameTpom d. Onpeaenute BENUUMHY, 0603HaYEHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Macca yactmupim, a. e. m. 40| 70 | 100 | * 120|140 | 160 | 2,0 * 120 | 110 | 6,0
3apsg vactuupl q, 10 Kn 16 163216 * 32321616 * [32] 16
WHaykumsa marHuTHoro nonga B, mTn | * 400 | 150 | 100 | 300 * 250 | 120 | 400 | 150 * 200
CkopocTb Yactuupl u, Mml/c 0,70 * 0,44 | 081 | 0,40 | 0,37 * 0,99 |0,34 | 040 | 0,42 *
[vameTp okpyxxHocTM d, cm 58,2 |160| * |505| 166|108 |233| * |300|333]|16,0|35,6

3agaya 10




Mpu cune Toka B KaTylKe | 3Heprisi MarHWTHOTO Mons KaTywku W, MarHUTHbIM notok @. OnpegenvTe
BEMUYMHY, 0603HaYEHHYH0 *. YeMy paBHa UHOYKTMBHOCTb KaTyLLKN?

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cwuna Toka B KaTywke I, A 40 | 2,0 * 3,0 | 8,0 * 8,0 | 6,0 * 8,0 | 6,0 *

OHeprus marHnTHoro nons W, 6,4 * 10,45 2,7 * 9,0 | 16 * 12 | 9,6 * 3,2
LDk
MarHuutHbI noTtok @, B6 * 10,60[060| * 1,6 | 3,0 * 1,2 | 6,0 * 48 | 1,6

PA3[EI Ne 4. <KKONNEBAHUA U BOJIHbI»
BapumaHT Ne 1

1. MNpun n3yyeHun konebaHuM (PU3NYECKOr0 MasTHMKA cAenaHbl yTBepXaeHus. B ogHOM u3 HuX
gonyuieHa owmnbka. B kakom?

1. Tonbko Npu Manbix OTKIIOHEHMAX konebaHnsa OyayT rapMOHUYECKUMU.
2. Yewm Gornblie amnnuTyga konebaHnsa MadTHMKa, Tem bornblue ero nepuog KonebaHui.
3. Haubonblias Bo3Bpalaowas cuna bygeT B KpanHeM MOSNIOXKEHWN.
4. Hawnbonbluas ckopoCTb ABMKEHUS MasTHUKa ByaeT B NOMNOXEHUN paBHOBECHS.
2. Yactoty n nepwog komnebaHuii u3M4ecKoro MasiTHMKa MOXHO onpeaenutb no dopmynam:

w — UUKINMYyeckas yacTtoTa konebaHuii;

{ — paccTosiHMe OT Ocu NoABeca A0 LeHTpa Macc MasiTHUKa;

J — MOMEHT MHEpPLUM MasiTHUKa OTHOCUTENBHO OCU MPOXOASALLENR Yepe3 LEHTP Macc;
T — Bpemsi, B TEYEHUE KOTOPOro CoBepLUaeTCs 0aHO KonebaHue.

B kakoMm onpeaeneHnn Guandeckmx BenuynH gonylieHa ownbka?

PwonNPE

o .| V4
3. YpaBHeHMe rapMoHN4YeCKoro konebaHus MaTepuaribHom TOYKM MMEeET BUA: X=2$Iﬂ(§t+—j cMm

roe
1. A=2 cu —amnnutyga;

T
2. o= 3 LMKNnyeckasa 4actoTa;

3. o :% — chbasa konebaHuis;

4, T =6 ¢ —nepuopg konebaHui.

HaiguTte HeBepHoe yTBepXaeHue.
4. OnpegenuTb YacToTy konebaHWin MaTemaTM4eckoro MasiTH1Ka, AnMHa Kotoporo 1 m.
1. w=2c™; L 2. w=1c; 3. w=4c 4. o=3c™.

5. Ykaxute auddpepeHumnanbHoe ypaBHeHVMe Ans  cBoOOAHbLIX HesaTyXalolMxX MexaHUYeckux
KoneGaHuii NPYXMHHOFO MasiTHMKa.

1. q"+0iq=0; 2. x”+%x:0;
3. x"+ix:0; 4. x”+Lx’+£x:O.
LC m m

6. KaKomy M3 npmnBegeHHbIX Fpa(bVIKOB COOTBETCTBYET npouecc konebaHui ANEeKTPUYECKOro 3apaga

B A@aHHOW cxeme?
ERGCE
. > J

7. Hanngnte Hanbonee NonHoe 1 BepHoe ornpefereHue.



BbIHYXOEHHBIMW  SMIEKTPOMArHUTHbIMKU ~ KonebaHnsiMm  HasbiBalOTCA  konebaHus, BO3HMKaKLWMe nop
JENCTBUEM...
1. BHELLUHEN NOCTOAHHOM 3.4.C.
2. BHELWHEeN Nepuoanyeckn nameHsLencs 3.4.c.
3. BHELWHeN yMmeHbLuatoLwencs 3.4.c.
4. BHelHen yBenuymnaatoLencs 3.4.c.
8. Yepes kakoe BpeMsi konebnowasacs no rapMoOHMYECKOMY 3aKOHY MaTepuarnbHas Touka
CMECTUTBCS OT TOYKM paBHOBECUS HA MOMOBUHY aMNMTyAbl, ecnv nepuopg, konebanunm 24 c?
9. Haiitn amnnuTyay, UMKNMYECKYo 4acToTy U nepuoa konebaHun, ecnv koopanHata Tena
MeHSeTCA No 3aKOHY X =-0,5c0s4xt, m .

. V4 o
10. HanpsixeHune B ceTV NepeMeHHOro Toka N3MEHSIETCS MO 3aKOHY U :14S|n(27zt+5j B . Haiigute

YyacToTy KonebaHui.
BapuaHT Ne 2

1. B rapmMoHMYeckom KoneGaTensHOM OBWXEHUN CKOPOCTb U YCKOPEHWE Terna NoaUYMHSIOTCS 3aKOHY
CMHYCa WUnKn KocuHyca. B kakom yTBepxgeHuu gonylieHa owwnéka?
1. BeKTOp CKOpPOCTY HanpaBreH B CTOPOHY CMELLEHUS.
2. BeKTop yckopeHus HanpaeneH B CTOPOHY 06paTHY0 CMELLEHMIO.

T
3. ®da3sa konebaHus yckopeHus Gonblue ¢asbl CKOPOCTHM Ha 5

4. B MOMEHT BpeMeHW, Koraa CKOpoCTb MaKCUMaribHa, YCKOPEHUE paBHO HYIIO.
2. OyHKUMM CMELLEHUS, CKOPOCTU M YCKOPEHWS B TapMOHMYECKUX KonebaHusX BblpaxarTcs
ypaBHEHUSIMU:

1. x=Asinat; 2. v=Awcosat ; 3. a=w’X: 4, u=Awsin(a)t+£j.

2

B 3anuck ogHOro ypaBHeHUs Bkpanach owwimbka. B kakom?
3. AMnnutyga rapMoHudeckoro konebaHuss 3 cm, yactota konebanwun 20 [y, HavanbHasa dasa

konebaHui % Hangute BepHoe ypaBHeHMe 3TUx konebaHui.
. V3
1. x:3sm(20t+§],cm .

2. Xx=3sin

D

o

SN

+
Wy
\“_/

o

N

4. x=3sin —tj,cm .
3

4. Ha kakoM W3 MNpuUBEOEHHbIX PUCYHKOB MW300paxkeH rpaduk cBOGOAHbLIX He3aTyxarLmx
KonebaHun?

5. Ykaxute gunddepeHunanbHoe ypaBHeHne pfnsi cBoOOAHbIX He3aTyxawwux konebaHuin
PU3NYEeCKoro MasTHUKa.

1. X”+£X=0; 2. 0!"+m—g|0!=0;
m I

3. q”+iq:0; 4. o' +3a-0,
LC |
6. Hangute HeBepHoe yTBEPXAEHNE.
[nst NOCTOSAHHOIO TOKa KaTyLlKa MHAYKTUBHOCTW HE OKa3biBaeT CONPOTUBMEHUS.
[MOCTOSIHHBIN TOK Yepes3 KOHAEHCATOP TeYb HE MOXET.
[MepemMeHHbIN TOK TeYeT Yepes KoHAeHcaTop.

[119 NOCTOSIHHOrO TOKa KaTyllka UHAYKTUBHOCTU OKa3blBaeT CONPOTUBIIEHME.

NS



7. KonebaTtenbHbI KOHTYP COCTOMT U3 MHAYKTUBHOCTM 0,23 MH, eMKOCTU 7 MK® 1 CONpOTUBEHUS
40 Om. Onpepenunte AOBpPOTHOCTbL kKonebaTenbHOro KOHTypa, ecnu Yactota pasHa 50 [y.
1.8. 2.45. 3.9,1. 4,12.

8. HanpspkeHne B ceTu nMepemMeHHOro Toka M3MeHsieTcs no 3akoHy U :l4sin(2ﬂt +%j,B. Hangute
YyacToTy KonebaHun.
1. v=1201y . 2. v=50Iy. 3. v=607Yy. 4, v=1Iy .
9. MaTtemaTu4yeckuii masaTHuUK coBepiaet 30 konebaHunm 3a ogHy MuHYTYy. Onpedenutb Nepuoa u
yacToTy konebaHu.

o o T T
10. YpaBHeHVE rapMOHMYecKux KornebaHuili maTepuanbHOM TOYKU UMEeeT BUA: XZSCO{ZHE]'

Onpegenute hasy aTux konebaHun.
BapumaHT Ne 3

o T T
1. YpaBHeHVe rapmMoHUYecKnX KonebaHuin umeeT BUA: x=500{zt+€j. OnpepgenuTe nepuog 3TUX

KonebaHun.

1.£c. Z.EC. 3.ic. 4. 8c.
4 2 V4

2. Kakoli oTpe3ok Ha rpachuke npaBuIibHO NOKasbiBaeT nepuog konebaHmin?

NEILE

3

—
t

=
=

4 -
5

3. VYkaxute BepHoe audpepeHUmnanbHoe YypaBHEHWE O CBOOOOHbBIX  3NEKTPUYECKMX
Hes3aTyxawLwmx konebaHun.

1. x"+ X x-o. 2. oMo,
m
1 g
3. 9"+——qg=0. 4. o"+Za=0.
T e |

4. MNpwn paccmoTpeHnn konebaHun maTtemMaTM4eckoro MasiTHMKa caenaHbl yTBepxkaeHus. B ogHom us
HWUX gonylleHa owmnbka. B kakom?
1. Mpu 6onbLIMX OTKNOHEHUAX MAaATHUKA KonebaHust He ByayT rapMOHNYECKMMMU.
2. Yem Gonblue macca MasTHMKA, TEM MEHbLLE YacToTa konebaHuin.
3. MakcumarnbHble 3Ha4eHNs1 CKOPOCTU U YCKOPEHMWS HE COBMAAAKT MO BPEMEHMN.
4 B kpaviHeM NonoxeHnn ycKkopeHne MasdTHUKa MakcumarbHO.
5. YkaxuTte HeBepHyo bopmyny:
1. ®@=0T. 2.®:é. 3.®=I. 4.®=i.
T T N
roe: © — norapudmuydecknii gekpemeHT, N — ymicno konebaHuii, CoBEpLUIAEMbIX 32 BpeMs pernakcauuu, 7 -
Bpems penakcauun, T — nepuog konebaHui, 6 — KO3 MUNEHT 3aTyxaHusl.
6. YkaxuTte oopMyny Ans onpeaenieHMs EMKOCTHOMO COMPOTUBIEHUS.

1 X =1 2 X =L
ol oC
3. X=wlL. 4, X=0C.

7. OnpeaenuTb UMKINYECKYD 4YacToTy KonebaTenbHOro KOHTypa, €MKOCTb KOTOporo 7 MK®,

WHAYKTUBHOCTL 0,23 [H.
1.785¢c™. 2.1256 ¢ 3.57¢c™. 4.0,788 c™.

8. KoopaumHaTa konebrniowleroca Tena wusMeHsieTcs Mo 3akoHy: X =01cos3zt. Onpegenutb
amnnuTyay, nepmoa un yactoTy konebanwui. (3akoH 3anmcaH B CA).
9. KamepToH umeeT cOBCTBEHHYIO YacToTy konebanun 440 y. Kakon yacToTbl Hago B3SATb APYron

KamepToH, YyTobbl HabnaaTb ABNeHMe pe3oHaHca?
10. Hanuwmte dhopmyrbl KNHETUYECKOW M NOTEHLMANbHOM SHEPrMKn Konebniowerocs tena.



BapuaHT Ne 4

1. Yemy paBeH nepuopg konebaHuin?
A. KonuyectBy konebaHui 3a 1 c.
B. BpemeHu ogHoro konebaHus.
C. KonwnyectBy konebaHuin oo 3aTyxaHus.
D. BpemeHu konebaHuii O MOMEHTA 3aTyxaHus.
E. Hanbonbliemy OTKNOHEHMIO OT NONOXEHNS paBHOBECUS.

" . T V4
2. YPaBHeHMe rapMoHMN4YeCKoro konebaHus MaTepuaribHom TOYKM MMEeeT BUa: X=2$|ﬂ(§t+zj, cm

roe
A. A=2c¢m - amnnutyga.

V4
B. a):g — UMKnM4yeckaqa yacTtoTa.

C. ¢ :% - (pasa KonebaHui.

D. T =6c¢ - nepuopg konebaHui.
Hangute HeBepHoe yTBEpXKOeHMe.

3. Kak wusmeHutcs nepuop konebaHwuiA MPYKMHHOIO MasiTHUKA, €Ccnu  YBenu4uTb Maccy
koneobntoLlerocsa Tena?

A. ysenunuutcs.
B. He nsmeHuTcs.
C. yMeHbLNTCS.
D. 6yget paBeH Hynio.
4. Kakomy 13 npvBeaeHHbIX rpacdkoB COOTBETCTBYET npoLecc konebaHum anekTpuyeckoro 3apsaa

B JaHHOW cxeme?
RS
. .

5. Uto Takoe amnnutyga konebaHun?
A. Bpemsi ogHoro konebaHus.
B. konuuectBo konebaHuii 3a 1 c.
C. vactota konebaHui.
D. Haubornbluee OTKNOHEHWE OT MOSIOXKEHNSI PaBHOBECUS.

o o - T T o
6. YpaBHeHue konebaHuii MaTepuanbHOW TOYKM UMeeT BuA x:45|n(—t+§). Hangute

MaKkcuMMarnbHY0 cuny, OeNCTBYIOLLYIO Ha TOYKY, ecnn ee macca 100 e.
A. 0,314 H B. 0,628 H
C. 0,986 H D. 1,254 H
7. YTOObI HANTK YacTOTY KONeBGaHWUIA HYKHO:
A. Bpewms konebaHui pa3gennTb Ha UX KONMYECTBO.
B. konuuecTtBo KOonebaHwuy pa3genvTb Ha BPeMS UX OCYLLLECTBIIEHMS.
C. Konm4ecTBO konebaHWin YMHOXUTb Ha BPeEMS.

8. Ykaxute puddepeHumanbsHoe ypaBHeHMe Ans CBOOOAHBIX He3aTyxalLlMX MeXaHUYeCKnx
KonebaHui NPY>XMHHOTO MasiTHKKa.

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

9. Kak HasbiBaeTcs konebaTenbHass cuctema, KoTopasi COCTOUT W3 MeTanfM4yecKoro Liapuka,
NoABELUEHHOIO Ha ANIMHHON HEPACTXKUMOWN HUTU?
A. NPYXVWHHbIN MAsTHUK
B. duamyeckmin MaaTHUK
C. mMaTeMaTuU4ecknin MadTHUK

10. Ykaxute bopMyny, packpbiBatoLLyo hU3NYECKUN CMbICT KO3dULMEHTa 3aTyxaHus O:



A S=1 B. 5-2 c. 5=2 R

2m T T ' 2L

roe r — KoatMUNEHT CONPOTUBIIEHNS Cpeabl;

m — Macca KOJ'Ie6J'IIOL1J,el7ICFI TOYKMU,

T — nepuoa konebaHui;

© - norapnMmnYeCcKUn JEKPEMEHT 3aTyxaHus;

T — BpeMd peliakcauunum;

R — omunyeckoe conpoTuBMeHne KOHTYpa;

L — MHAYKTMBHOCTb KOHTYpa.

BapuaHT N2 5

1. BbIHYXOEHHbIMU 3NEKTPOMarHMTHLIMMK KornebaHusiMy HasblBatoTcs KornebaHusi, BO3HUKatoLWme nos
JENCTBUEM ...

A. BHellHen noctosiHHon O/C.
B. BHelwHen nepuoanyeckn namensitowenca 3C.
C. BHewHen ymeHbliatowenca 3C.
D. BHewHewn yBenunumsatoLlerica 30C.
2. Kakyto pmanyeckyto BenumumHy namepsioT B repuax?

A. ydacTtorty.

B. WHAOYKTUBHOCTb.
C. nepvog.

D. OnuHy BOSHbI.
E. emkocTb.

3. Mo rpaduky coctaBbTe ypaBHEHME konebaHui cunbl Toka. Hangute npaBunbHbIN OTBET.
T
A. 1 =19,6cos 7t +— |.
( 2) J A
! 15

B. | :14sin[£tj.
4

c. 1 :14sin[4t+%).

D. | =—19,6sin(£tj.
2

4. Kak nsmenutcs nepuog konebaHuin MaTeMaTnyeckoro MasTHUKa, ecrnv YBenuunTb ero anvHy?
A. yBenuuutcs.
B. He nameHutcs.
C. ymeHbLUUTCA.
D. 6yaet paBeH Hynto.
5. Hamgute amnnutygy rapmMoHM4YecKkoro kornebaHusi, MOfy4eHHOro OT CIOXEHUS OAMHAKOBO

HanpaBneHHbIX konebaHuin, nepegaHHbIX YpaBHEHUSMU: X; = 0,0300567:’()4 ; Xy = 0,04co{5;zt +%j M.

A. 0,07 m. B. 0,05 m. C. 0,04 m. D. 0,01 m.
6. B Kakvx egnHuLax namepsieTcsa nepuod konebaHmn?
A. cekyHpax.

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

7. AmMnnutyga rapmoHuyeckoro konebanust 3 cm, 4actoTta konebawun 20 [y, HavanbHas casa

.7 - -
konebaHuin 3 Hangute BepHoe ypaBHeHue aTux konebaHun.

o e
x— 3s.n[§ z]
[

V4
£tj, om .
3

A X= 35|n[20t+ j

X =23sin

X =3sin



8. Kakne konebaHusi Onm1ChIBAIOTCS 3aKOHOM Asin €t t9 .5

A. cuHycouparnbsHble.
B. rapmoHuyeckue.
C. sartyxawoLme.
D. maTemartunyeckue.
9. Ha kakoM wu3 npuBEAEHHbIX PUCYHKOB U300paxeH rpaduk CBODOAHbLIX He3aTyxalLmx
konebaHunn?

1 4
10. CBob6oaHbIMK Ha3bIBaOTCA koriebaHus, KoTopble NPOUCXOAST Nog OENCTBUEM ...
A. BHELWHUX cun.

B. BHYTpeHHUX cun.
C. cwunbl TpeHus.

BapwmaHT Ne 6

1. MatepuanbHaga Touka konebnetca rapmoHudeckn ¢ amnnutygon 10 cm, nepmogom 2 ¢ U HyneBsoun
HavanbHoOW hason. Hangnte BepHble ypaBHEHUS 3TOrO konebaHus.

a) X :1OSin(2n +t +%j cm

0) x=10sinxt,cu
B) x=10cos€r +t:CM

rn x =10cos(;zt —%j oM

2. Kakow oTpe3ok Ha rpaduke NnpaBunbHO NokasbiBaeT aMnnutyay KonebaHnin?

X
ife
| ¢

3

7

3. 3aryxatowue konebaHUA ONMUCLIBAOTCA ypaBHEHMEM X = Aoe’& cos@t +¢, . Kakne yTBepxaeHus
HEBEPHbI?
a) Ay - amnnutyga aTmux konebaHun
-& .
0) Abe - aMnnuTyga 3Tux KonebaHun

B) w — UMKNMYeckas 4actoTa
r ¢p- ¢asa aTux KonebdaHum
4. Kakoe yTBepxgeHue HeBepHO? Npu rapMOHNYECKOM konebaTenbHOM OBVKEHUN ...

a) ... NPOUCXOAMT NEePUOAUNYECKMIA MEPEXOn KUMHETUYECKOW SHEepPrunm B MoTeHUManbHylo W
HaobopoT.

6) ... MakCUMarsibHble 3HaYEeHUSA KUHETUYECKON U I'IOTeHLI.I/IaJ'IbHOVI SQHeprun paBHbI.

B) B MOMEHT, Korga YCKOpeHne MakCumMalibHO, KUMHEeTU4YeCKad O3SHeprua Toxe
MaKCuMallbHa.

F) ... B NONNIOXeHUn paBHOBeCUA NoTeHUManbHaa sHeprma paBHa HyJIIo.

5. Kakomy w3 npuBefeHHbIX rpadMKoB COOTBETCTBYET MpoLiecC anepuoauyveckux konebaHui
anekTpuyeckoro 3apsga?




6. YkaxuTe BepHoe pelleHne audpdepeHUMansHOro ypaBHeHUs Ons cBoboAHbIX 3aTyxatoLmx
koneGaHuii NPYXMHHOTO MasiTHUKA.

a) x=Aycos@t+g,
6) x=Ape *cos@t+g,
B) q=0,c0os@t+gq_
N q=0ee *cos@t+g,
7. YkaxunTe npaBunbHY0 hopmyny, CBA3bIBaOLLYO nepuog konebaHui ¢ Yyactoton konebaHui:

a) T=-2
2r

6) T=2nv

B) T=1
1%

N T=wv

8. Hanante HeBepHble yTBEpXKAeHMS. [eprnog — aTo ...
a) ... Bpems, 3a koTopoe ¢asa konebaHusa nonyyaet npupaileHve 2.
0) ... Bpems, 3a KOTOpOEe COBEpLUAETCs O4HO NOSIHOe konebaHue.
B) ... BEMMYMHA, NOKa3biBaloLLasi CKOMbKO KorebaHum coBepLuaeTcs 3a OOHY CEeKyHaYy.
r) ... BeMYuMHa, NponopumnoHarnbHasa YactoTe konebdaHun.
9. TOHKOCTEHHbIN 00pydy pagMycoMm R=05m BuCMT Ha reo3ge. Onpegenutb nepuog Marsnbix

konebaHni obpyya. YkasaHue: AnA BblYMCMEHWS MOMEHTa MWHepuum obpyya MNpUMEHUTb Teopemy
LWTenHepa.
a) 3c
0) 2c
B) 4c¢
r 25c
10. Ykaxute dopmyny ans onpegeneHms MHAYKTMBHOIO CONPOTUBIIEHMS.

a) X :i
ol

6) x:i

oC
B) X=oL
r X=aC

PA3OEJ Ne 5. «ONTUKA»
BapuaHT 1

1. Kakas cpbopmyna 3akoHa npenomneHuns ceeTa HeBepHa? o — yron nageHus ceeTa, Y — yron
npenomMneHuns ceeTa.
sina sine v sina n sina v,
a) ——=ny 6) —=-2 B) ——=—% N —-=-—1
siny siny vy siny  m siny v,
2. Jlyy cBeTa nepexoauT u3 Bo3gyxa B BewectBo (n=14). Yron nageHus nyya paBeH 45°.
OnpegenuTb yron npenoMseHus.
a) 30° 6) 45° B) 60° r) 90°
3. MocTpoiiTe n3obpaxkeHne npeameTa:

A

Y

4. B yem 3akmntoyaeTca ABneHne uHtepdepeHuun? MHtepdepeHums — 3T1o ...
a) CnoxeHue CBETOBbIX BOMH.
0) CcnoxeHve KorepeHTHbIX BOSH.

B) CNOXEHWEe BOSH C OANHAKOBOM amnnmy,u,oﬁ.



r) CrnoXeHue BOJIH C MOCTOSHHOM Pa3HOCTbIO dhas.
5. OnpegennTb YMCno WTPKUXOB Ha 1 MM ANMPAKLUMOHHOWN peLleTky, ecnn yrny andpakumm ¢ =30°

COOTBETCTBYET MAakKCMMYM HYeTBEPTOro nopagka ana MoHOXpoMaTu4eCcKoro ceeta C AnviHon BonHbl 0,5 MKM.

a) 100 mm™ 6) 150 mm™ B) 200 mm™ r) 250 mm™
6. IMpun NpoxoxxaeHn eCTeCTBEHHOro CBeTa Yepes Nonspm3aTop ero MHTEHCUMBHOCTD ...

a) yBenun4ymBaeTcs B 4 pasa 6) yBenunumBaeTca B 2 pasa

B) yMeHbLUaeTcs B 4 pa3a r) yMeHbLlaeTcsa B 2 pasa

7. [Ona Bcex Ten, Haxogdwmxcs NpyM  OAMHAKOBOW  TemnepaType, OTHOWeHue  ux
nyyeuncnyckaTenbHON K niyyenornoLiaTensHon cnocobHoCcT ByaeT NOCTOAHHO. 3Ta BEnMYMHa Ha3biBaeTCs:

a) nocTosiHHas lNMnaHka 6) yHmBepcanbHas yHkunsa TomcoHa
B) yHMBepcanbHas dyHkumna Knpxroda r) noctosHHast Pugbepra
8. 3akoH BuHa nveet cnegytowun Bua:
v b
a) =Cv3Ae T 6) Amax :? B) Vinin =T N Re =oT*

9. KakoBa 6bina gnvHa BOMHbI PEHTIEHOBCKOIro M3MnydeHus, eCnu npu KOMMTOHOBCKOM paccesHum
3TOro M3nyyeHus rpadutom nog yrnom € =60° anvHa BOSMHbI PACCESTHHOTO U3MNy4YeHUs1 oKasanacb pPaBHOM
25,4 nm?

a) 24,42 nm 0) 24,2 nm B) 2,42 Nm r)42,2 nm

10. M3 ypaBHeHUs AniHWTENHA ANs BHeLWHero poTtoaddekTa cnenyert:

a) NpW YMEHbLUEHUN YacTOTbl NMaaloLlero U3nyyYyeHns MakcumarnbHash KMHeTU4eckast SHeprus
NIMHENHO BO3pacTeT U He 3aBUCUT OT €ro MHTEHCUBHOCTMW.

0) npu yBenuMyeHWM YacTOTbl NaJatoLLero M3ny4yeHus MakcuMmarbHas KMHETUYecKas aHeprus
NMHENHO YMEHbLUUTCS U 3aBUCUT OT €r0 UHTEHCUBHOCTMW.

B) nNpw yBENUYEHMM YacTOTbl MaaloLLero M3ny4yeHus MakcumarnbHasd KMHEeTU4eckas aHeprus
NIMHEWNHO BO3pacTeT U He 3aBUCUT OT €ro MHTEHCHBHOCTMW.

r) nNpyv yMEeHbLUEHUWN 4YacTOTbl NMagatoLlero UsnydeHnss MakcumMmarnbHas KUHeTU4eckas aHeprus
NMHEeNHO BO3pacTeT U 3aBUCUT OT €r0 MHTEHCMBHOCTM.

BeiGepuTe npaBunbHoe cyxaeHue.

Pasnen Ne 6. «<ATOM n aTomMHOe apo»
BapuaHT 1

1. Kak pbopmynumpyeTtcs BTopon noctynat bopa?

a) npuv nepexoge aNekTpoHa C OOHOM CTauuoHapHOW opbuTbl Ha Apyrylo uM3nyvaetcd
(mornowaetcst) oguH OTOH C 3JHEprMen paBHOW pPa3HOCTU 3JHEPTNA COOTBETCTBYHOLLMX
CTaunoHapHbIX COCTOAHMI

6) artombl 0bnagalT ANCKPETHOCTBLIO SHEPTUM

B) He TOMbKO (DOTOHbI, HO W 3NEKTPOHbI, U mnbble ApyrMe 4YacTuubl MaTepun, Hapsgy C
KOpMycKynspHbiMK, 06r1aaatoT BOSIHOBLIMY CBOMCTBaMM

r) B aTOMe CYyLEeCTBYIOT CTalMOHapPHbIE COCTOSIHUS, B KOTOPbIX OH HE U3ry4YaeT 3Hepruu

2. YKa)KI/ITe MoJenb aToMa renus, Kotopast AeMOHCTPUPYET NOrMOLLEHNE KBaHTa 3Hepru.

a)1 6) 2 B) 3 r)4 n)5
3. Kakasa us oopmyn onpeaeneHus AnvHbl BoMHbI Ae bponnsa 3anvcaHa BepHO?
a)/{zi 6) /1:L B) ﬂ:ﬂ r)j’:ﬂ
mo mu ho hc

4. Pesepdopoom un bopom ObINO [goka3aHO, 4YTO aTtOM COCTOMT M3 siApa W SNIEKTPOHOB.
MonoxnTenbHbIA 3apag M NOYTU BCA Macca atoMa cocpefoTtodeHa B agpe. Kakumu onbitamu m
paccyKaeHNsiMM MOXXHO NoATBEPAUTE YKadaHHOe CBOWCTBO aToma? YKaxuTe NpaBuiibHbIN OTBET.

a) OnbITbl N0 6oMBapaMpPOBKE TOHKON antoMUHNEBON (POMbIN (TOMLLMHON B HECKONbKO MUKPOH) a-
yacTMuamMun Mnokasanu, 4YTO MOYTU BCE a-4acTuubl NMPOXOAST CKBO3b (PONbry, XOTS B TaKoM
donbre coaepXxatca AeCATKM TbICAY aTOMHbIX «CMOEBY.

©6) Ecnu 6bl obGpalleHve anekTpoHOB No opbutam B artomMax COMpOBOXAANOCb WCMYCKaHUeM
3NEKTPOMAarHUTHbIX BOSH, TO 3MEKTPOHbI AOIMKHbI Bbiny Obl ynacTb Ha A4po, T. €. aTOMbl He
Bb1nn Bbl YCTONYUBBLIMMN.



6.

7.

8.

9.

B) OOpaleHne 3nekTPOHOB BOKPYr S4pa, Kak LeHTpanbHoro Tena, obycrnoBrneHO Hanuvynem
opbuTanbHOM  CKOPOCTM,  KYJIOHOBCKOrO  MPUTSDKEHWMS K 94py,  Wrpalwowero  porsb
LEeHTPOCTPEMUTENTBHOW CUIbI, U MANoW MacCon 3f1eKTPOHOB.

r) WanydeHuio aTtoMoB MpefwecTByOT npoueccbl Bo3OyxaeHus. Hanbonee yacto BcTpevyaeTtcs
BO30Y>XAEHME aTOMOB 3JIEKTPOHHLIM yaapoM (Hanpumep, B rasopaspsgHbix Tpybkax) wnwu
CoydapeHnsiMM COCeOHUX aTOMOB M MOMEKyN (Hanpumep, B HUTW NTaMMOYKM HakanvBaHus) 3a
CYeT TENSIOBOroO ABMXEHUS.

A) CnekTpbl UCNYCKaHUSA pa3pexeHHbIX rasoB SBMAKTCA NUHendaTbiMu. Kaxagonm nuHum cnekTpa

E, - E,

COOTBETCTBYET onpeaernieHHaa Yyactorta: v = h

Kakne uvactvupl wm3ny4aloTCs NpM  yKasaHHOM  Mpouecce  paAuoakTMBHOro  pacnaga?
(MpomexyToYHble peakuun He 3anncaHbl)
AL IB+x
a) (X -4acTvua 1 SreKTPOoH 0) & -vyactnua B) 2 9neKTpoHa ) ANEeKTPOoH
Ha puc. cxematuyeckn n3obpaxkeHbl HEKOTOpble NPOLECChl, KOTOpPblE MOryT MPOUCXOAUTb BHYTPU
aToMa BoJopoda. YKaxute, Kakoh W3 9nekTpoHHbIX nepexogoB (1 — 5) conposoxgaeTtcs
MOrnoLweHneM MeHbLLEro KBaHTa 3Hepru.
a) 1 6) 2 B) 3 r)4 n)5
KTO 13 yyeHbIx BnepBble OTKPbIN SBfieHne pagmoakTUBHOCTU?
a) A. TomcoH 6) 3. Pesepdopa B) A. bekkepernb r) A. ORHWTENH
Kakaa aHeprus «BblgenseTtcsa» nNpu  peakuuu: ZLi+fH —>fBe+01n? Bbluncnute un  ykaxute
npaBuWNbHbIN OTBET.
0) r)
a) 10 MsB B) 15 MaB 20 MsB
) 12,5 MsB ) 17,5 MsB A)
a-usnyyeHune — aTo ...

a) noToK saep renus

0) nOTOK OTpMUATENbHbIX YacTuL,

B) MNOTOK HEWTParnbHbIX YacTUL,

r) cpeaw OTBETOB HET NPaBUITLHOIO

10. HanTtu anvHy BonHbl Ae bponnga ansa anekTpoHoB, npoLleanx pasHoCcTb noTeHuuanos 1 B.
a) 12,3 A 6) 145 A B) 2,5 A r3,4A o) 1,3A

1.

2.

3.

BapuaHT 2

Kakoe(-ne) ytBepxaeHue(-s) BepHo(-bl)?
A: y M30TONOB pasHble MacCbl aTOMHbIX S4ep
B: y nsotonos pasHble 3apsgbl gaep

a) Tonbko A 6) Tonbko b B)uA,nb rYHU A, HU B

}/—M:snyqume — 9TO0 ...

a) ANEeKTpoOMarHnTHbIe BOJIHbI C .IJ.J'II/IHOVI BOJTHbl M€HblLLIe PEHTIEHOBCKUX
0) noTOK sigep aToOMOB renusi

B) MOTOK 3M1EKTPOHOB

r) NOTOK NPOTOHOB

) NOTOK HEUTPOHOB

Anpo n3oTona ‘U, mormollas HeiTpoH, WCMbITbIBAET AereHve Ha fBa Goree nerkux sapa

140

(OCKOJ'lKa) C ncnyckaHmnem asyx HeﬁTpOHOB. Ecnun ogHMM 13 OCKONKOB AABMNSAETCS A0pPOo Le3nd 55CS,

TO APYrov OCKOSOK NpeacTaBnsieT cobon aapo ...



a) aoZr 6) ' Ba B) »Rb r) ssr n) Zc
4. Kakve yacTuubl U3MNy4awTCd MNpWM  YyKa3aHHOM  Mpouecce  paguoakTMBHOIO  pacnaga?
(MpomexXyToYHblEe peakunm He yKkasaHbl).
PA—>; B+ X
YKaxnte BepHbIl OTBET.
a) anbga-4actvua n aNeKTPOoH.
0) anbda-yacTtuua.
B) [Ba 9reKkTpoHa.
r) 9MnEeKTPOH.
) OBe anbda-yacTulbl 1 ANEKTPOH.
5. CornacHo coBpeMeHHbIM NpeAcTaBneHnsamM SApo aToMa COCTOUT U3 ...
a) 3NeKTPOHOB M MPOTOHOB
©) HENTPOHOB M NO3NTPOHOB
B) OAHMX NPOTOHOB
r) MPOTOHOB U HENTPOHOB
6. Yemy paBHO YMCNO NPOTOHOB B iAPE? YKaXnTe BEPHbIN OTBET.
a) 4ucny anekTpoHoB B obonoyke atoma (Z).
6) wmaccosomy uucny (A).
B) A-Z
N A+Z
7. CKoOnbKO NPOTOHOB U HEMTPOHOB COAEPXUTCS B siApe CBMHLA Zslg'Pb?

a) 82 npoTtoHa, 214 HENTPOHOB

©) 82 npoTtoHa, 132 HenTpoHa

B) 132 npoToHa, 82 HenTpoHa

r) 214 npoToHoB, 82 HENTPOHa

8. Kakywo uenb ctaBun nepeg cobor bop npu cosgaHnm nocTynaTtoB?

a) cBsA3aTb B €OMHOE LEenoe 3MnMpuUYeckue 3aKkOHOMEPHOCTWU JIMHEWYaTbIX CMEKTPOB, SAEPHYHO
Mogenb atoma Pe3epdopaa v KBAaHTOBbIV XapakTep U3rydYeHusl 1 NornoLeHns ceBeTa

0) [okasaTb OUCKPETHOCTb 3HAYEHUI SHEPTUN aTOMOB

B) [4oKasaTb, YTO HE TONMbKO (POTOHbI, HO M 3NEKTPOHbI U NOOble Apyrue 4YacTuubl MaTepuu,
Hapsay C KOpNycKynspHbIMKU, 06nagatoT BOSTHOBBLIMW CBOMCTBaMM

9. BbIYNCIINTL SHEPIMIO CBA3M AAPa anioMUHUS 24 Al (6 MaB) . PelunTe 1 yKaxuTe BepHbIi OTBeT.

a) 200 MaB 6) 220 MaB B) 240 MaB r) 260 MaB ) 250 MaB
10. OnpegenuTb 3Hepruo QoToHAa, NPU KOTOPOM ero Macca paBHa Macce MoKosi ANEKTPoHa.
a) 9-10% /fc 6) 40,5-10" /i B) 81-10" Jfoc r) 45-10" [

Wkana n Kputepuu oueHmBaHus

- OLEHKa «OTMMYHO» BbICTaBnseTcs oby4varollemycs, ecnv nNpaBuNbHO BbINONHeHo Gonee 81 %
3agaHum;

- OLEHKa «XOpOLUO» BbICTaBMSETCH 00y4valoLemycs, ecnvm npaBubHO BbIMONHEHO oT 71 go 80 %
3agaHum;

- OLiEeHKa «y[dOBMNETBOPUTENBHO» BbICTABMSETCA 00y4vatowemycs, eCnm nNpaBuibHO BbIMOSIHEHO OT
61 no 70 % 3apaHun;

- OUeHKa «HeydoBNeTBOPUTENbHO» BbiCTaBNsAeTca obydyaloLwemycs, ecnm NpaBuIibHO BbINOMHEHO
MeHee 61% 3agaHun.

3.1.4. CpepcTBa ANs NPOMEXYTOYHOW aTTecTauum no MToraMm UsyyeHust AUCUUNNUHbI
BOMPOCbHI
ANA NOArOTOBKU K UTOrOBOMY KOHTPOJIHO

MO OKOHYaHUM U3y4eHMs OUCLUMNIMHBI  Oby4yarwmecs npoxoddT WTOroBOe TeCTMPOBAHME.
TecTnpoBaHve ABnseTcs OPMON KOHTPOIS, HanpaBfeHHOW Ha MPOBEpPKY BriageHUa TEPMUHOSIOrMYEeCKUM
annapaTtoM M KOHKPETHbIMW 3HaHUAMN B 06nactu husmku.

TecTupoBaHMe oOcCyLECTBNAETCA NO BCEM TeMaM U pasgenam AUCUUMNNUHLI, BKMYas TeMbl,
BbIHOCMMbIE€ HA CaMOCTOSITENbHOE U3YYeHUeE.

Utorosoe TectuposaHue nposoantca B AMOC yHuBepcuTeTa. lNpouenypa TecTMpoBaHnst orpaHnyeHa Bo

BpeMeHu 1 npeanonaraetT MakcMmarnbHOe CocpeaoTo4YeHne obyyatloLerocs Ha BbINONMHEHUN TecTa.
TecTupoBaHue NpoBOAMTCS B ANeKTPOHHON dhopme. TecT BkntovaeT B ceba 20 3agaHun. Bpems,
0TBOAMMOE Ha BbINoOMNHeHue Tecta — 60 MUHYT. B kaxabli BapuaHT TecTa BKNIOYalTCs BONPOCHI B



crnegyowem COOTHOLLEHWUN: 3aKpbITble (OANHOYHBIN BbIGOp) — 25-30%, 3aKpbiTblie (MHOXECTBEHHbIN
BbIGOp) — 25-30%, oTKpbIThle — 25-30%, Ha ynopsigoyeHne u cootTBeTcTBue — 5-10%.
CTpyKTypa UTOroBoro Tecra:

3agaHne Nel — knHemaTuKa NocTynaTenNbHOro ABUKEHWS;
3agaHne Ne2 — knHemaTuka BpalLaTeNbHOro ABUKEHMS;
3agaHue Ne3 — anHamuka;

3agaHne Ned — 3akOHbl COXpaHEeHMs;

3agaHue Ne5 — monekynsipHasa umauka;

3agaHne Ne6 — TepmoanHamuka;

3agaHne Ne7 — anekTpocTaTuKa;

3agaHne Ne8 — 3akOHblI NMOCTOSAHHOIO TOKA;

3agaHue Ne9 — marHutHoe norne;

3agaHue Ne10 — anekTpoMarHuTHast MHOYKUMS;

3apaHne Ne11 — konebaHus;

3agaHuve Ne 12 — BonHb;

3agaHue Ne 13 - reomeTpuyeckasi oNTuKa;

3agaHne Ne14 — nHrepepeHums ceeTa;

3agaHue Ne 15 — gudbpakuus ceeTa;

3agaHue Ne 16 — nonapusaums cBeTa;

3apaHne Ne17 — B3anmMoaencTBme cBeTa C BELLECTBOM,;
3agaHue Ne 18 — TennoBoe usnyyeHne Tern;

3agaHue Ne 19 — atomHas pusuka;

3agaHve Ne 20 — agepHas uanka.

TecTOoBble 3agaHNA ans npoxXoXxaeHnsa NToroBoro TeCtmpoBaHus

1. Astomobunb maccon 3200 k2 3a 15 ¢ OT Havana OBWXKeHWst passun ckopocte 9 m/c. Cuna,
coobuatoLLiasn ycKkopeHne aBToMo6unto, paeHa ...
a) 2000 H 6) 1320 H B) 960 H r) 1920 H n) 1780 H

2. W3 pyxbsa maccomn 5 k2 BblneTaeT nyns maccom 5 - 102 ke co ckopocTbio 600 m/c. CkopocTb oTAauu
PYXbsl paBHa ...

a) 0,8 m/c 6) 0,6 m/c B) 1,2 mlc r) 3,0 mic n) 0,4 mlc
3. 3asucumocTb npoekumn cunel Fs oT nytM S gaHa Ha rpadmke. PaboTa Ha nepBbIX YeTbipex MeTpax
nyT paBHa ...
Fs,H A a) 8 ,a)K
6) 16 Ox
4N B) 18 [x
i r) 4 x
- 2
0 4 M 1) 20 [ix

4. Teno cockanb3blBaeT MO HAKIIOHHOW MIOCKOCTU BbICOTOM h (CM. puCyHOK). B HWXHeEW Touke ero
CKOPOCTb CTAHOBUTCA paBHON 2 M/c. TEMo COCKOMb3HYMO C BbLICOTbI ... CuutaTh g = 10 m/c’.
MpryMeHNTEe 3aKOH COXpaHeHNs 3HEPrUK.

a)0,1m

6) 0,24 m
h B) 0,2 m

r)0,3m
) 0,25 m

5. Tpu Temnepatype 27°C pgaBneHue rasa B 6annoHe 2 - 10° [Ta. [laBneHve oynet paBHO 3 - 10° M1a
npu TemnepaTtype ...
a)210 K 6) 450 K B) 520 K r) 150 K a) 135 K

6. [lpu yBenuueHuun nnowiaan NOBEPXHOCTM rnuuepuHa Ha 50 cm® coBeplueHa paBoTa 2,95 - 10™ [Jx.
KoachduumeHT NoBEPXHOCTHOrO HATSXKEHUS TNULLEPUHA PABEH ...



a) 6-10°H/xn

6) 4,2-10°H/m
B) 9,0-10H/wm
r 118-102H/m
n) 59-102H/m

7. Tpaduk npouecca, B KOTOPOM BCe COOOLUEHHOE rasy KONMMYEeCTBO TEMmnoTbl NpeBpallaeTcsl BO
BHYTPEHHIO 3HEPTUI0, M300paXkeH Ha PUCYHKE ...

P a V a P a V A P a

0 T o T o v 0 To 4
a) 6) B) r) A)

v
v
v

8. [lepBoe Hayano TepMoAMHAMMUKN AN M30TEPMMUYECKOro npoLecca UMeeT Bug ...
a) AQ=AU+A

6) AQ=AU
B) AQ=A
N AU=-A
A) AQ=0

9. HarpeBartenb TennoBoW MaluuHbl, paboTatower no umkny KapHo, nmeet TemnepaTtypy t; = 197°C.
Ecnn % TennoTbl, MOMy4YeHHOW OT HarpeBaTens, ra3 oTAaeT XONOoAMMbHWUKY, TO Temnepartypa
xonogunbHUKa t, paBHa ...

a) 100°C 6) 80°C B) 110°C r) 79,5°C n) 43°C

10. Ecnn B wnaeanbHoM konebaTenbHOM KOHType K KOHAEHCaTopy MOAKMHYUTb napansenbHo
KOHAEeHCcaTop TaKoW e eMKOCTU, TO cobCTBEHHas YacToTa kornebaHum B KOHTYpeE ...
a) ysenuunutcd B 2 pasa
6) ysenuuntcs B \2 pas
B) He U3MeHuTCA
r) ymeHbwuTCA B \2 pas
4) yMeHbLUTCH B 2 pasa
11. N3 npuBeAeHHbIX 3aBMCMMOCTEN paBHOMEpPHOE BpallaTernbHOe OBKEHNE ONUCHIBaET ...

a) ¢=2*+3 ¢@,=3
6) @=5t-02t>, »=3-02t
B) =31 w=5t
NN =5, =3
n) ¢=3 =0
12. MNMoes3n maccon 4,9-10° k2 nocne npekpaLleHna Tarm napoBo3a Mo OEWCTBUEM CUNbl TPEHUS

9,8-10" H ocTaHaBNMBaeTCs Yepes oaHY MUHYTY. [oean LWen co CKOpPOCTbIO PABHO ...
a) 10 m/c 6) 11 mlc B) 12 mic r) 13 mic n) 4,5 mlc

13. Ynpyrui wap maccon 5.10% k2 KaTUTCA CO ckopocTbio 20 m/c, yoapsieTcs HopMarnbHO 06 ynpyryto
CTEHKY W OTCKakvMBaeT OT Hee 6e3 nmoTepu ckopocTu. MMnymnbc, NMOMy4YeHHbIN CTEHKOW 3a Bpems
yOoapa, paBeH ...

a) OKZ'M
C

6) 4K2'M
C

Ke-Mm
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C
Ke-Mm

A) 04
C

14. 3a ogvH umkn npousBedeHa pabota 4 K[k n xonoounbHWKy nepegaHo aHeprum 16 k. KA
naearnbHOW TENTOBOW MaLLVHbI PaBEH ...
a) 16 % 6) 20 % B) 25 % r) 40 % n) 75 %

15. dopmMyna, Bbipakarollas (HU3NYECKUIn CMbICIT HaMPSPKEHHOCTW 3MEKTPUYECKOro Monst B AaHHOW
TOuKeE, ...

a) E=—grady
E

6) —K. Q2
g-r
B) E:L
qnp
r) E:—Q >
47 oer
Ag
E=—=
R) ~

16. Ecnn anvHy MatemaTMyeckoro MasiTHMKa yMeHbLUWTb B 4 pa3a, To ero nepvog, konebanui ...
a) He M3MeHuTCA
6) ymeHbLUMTCA B 2 pasa
B) yBenuuuTCA B 2 pasa
r) ymeHblmMTCA B 4 pasa
A4) ysenuuutcs B 4 pasa
17. OnvHa BonHbl Ae Bponnsa onsa wapuka maccon B 1 2, ABMXYLLErocs co ckopocTbio 1 cm/c, paBHa ...
a) 6,6-10% cu
6) 7,310y
B) 15-10 Pcu
N 14110 %cu
A) 122:10%®cu
18. MNpupoga cun, OTKIOHSIOWMX a-4acTuubl OT MPSMOSIMHENHOW TpaekTopumn B onbiTax Pesepdopaa, ...
a) rpaBuUTaLMOHHas
6) anekTpomarHuTHas
B) saepHas
r) rpaBuTauUMOHHas U saepHas
4) agepHas v anekTpoMarHuTHas
19. CkopocTb anddy3nmn B 3aBUCMMOCTU OT arperaTtHOro COCTOSIHUSI NPY NOCTOSIHHOW TeMMepaType ...
a) MakcuMmarnbHa B rasax +
0) MakcMmanbHa B XUOKOCTAX
B) MakcuMmaribHa B TBeEpAbIX Tenax
r) Heu3MeHHa Npu nepexofe u3 O4HOro arperaTHOro COCTOSIHUS B Apyroe
20. Ecnu amnnutyga konebaHui NPYKMHHOIO MasiTHMKa YMEHbLUUTCS B 4 pasa, TO ero nofHas aHeprus

a) ymeHbLnNTCA B 16 pas +
6) yMmeHbLUMTCA B 2 pasa
B) YyMeHbLUMTCS B 4 pasa
r) He naMmeHuTcH

LUKANA U KPUTEPUMN OLLEHNBAHUA
OTBETOB Ha TeCTOBbleé BONPOChHI TECTUPOBAaHUSA NO UTOraM OCBOEHUA AUCLUMUNIIUHbI

- OLUEHKa «OTNMYHO» BbICTaBNAeTCA obyvarwemycs, ecnu nonydyeHo 6oree 81 % npaBUNbHbIX
OTBETOB.

- OLleHKa «xopowoy - nonyyeHo oT 71 go 80 % npaBurbHbLIX OTBETOB.

- OLEHKa «YL4OBMEeTBOPUTENbHO» - NonyyeHo ot 61 4o 70% npaBunbHbIX OTBETOB.

- OLleHKa «HeyaoBMNeTBOPUTENbHO» - NoNy4YyeHo MmeHee 61% npaBunbHbIX OTBETOB.



NMAHOBAA NMPOLEOYPA
nony4veHus 3aveta/ancddepeHUMpoOBaHHOro 3a4eTa

OCHOBHbIe ycnoBusa nony4veHus 06yqarou.mmc;| 3ayveTa:

—  oOyuvaroLmincs BbINOMHUIT BCe BUAbl y4eOHOM paboThl (BKMOYas CaMOCTOSITENbHYH) U oTYMTancst od
NX BbINOMTHEHWUW B CPOKW, YCTaHOBIEHHbIE rpadinkoM y4ebHOro npotiecca no QUCUUNINHE;
—  BbINOMHWUM MHAMBUAYaNbHOE 3a4aHNE C OLIEHKON «3a4TeHO».

Mnaxoeasi npoyedypa nonyveHusi 3a4ema:

1) CTyOeHT npeabsiBnaeT npenogaearernto:
- uHOoMBMAyanbHOE 3adaHue, oTyeTbl K nabopaTopHbIM paboTam, KOHCMEKTbl MO CaMOCTOSITENbHO
N3y4yeHHbIM Temam.

2) [lMpenogasatenb npocmaTpuMBaeT MpeACTaBfeHHble MaTtepuanbl M 3anucu B XypHane ydyeTta
noceliaemMocTu ” YyCneBaeMOCTW CTYAEHTOB (BbiCTaBMEHHble paHee CTyaeHTy AuddepeHunpoBaHHble
OLEHKWN MO MToram BXOAHOro KOHTPOMsS 1 nabopaTopHbIX 3aHATUR).

3) MNpenogaBaTenb BbICTABMSAET «3a4YTEHO» B 3K3aMEHALMOHHYI0 BEJOMOCTb M B 3a4ETHYH KHUXKKY
CTydeHTa.

OCcHOBHbIe yCIoBUsA noslyyeHusi ody4yarowmmces aucddepeHLMpPOBaHHOro 3ayeTa:

— obyyarLwmmncs BeIiNoMnHW BCe BUAbl y4ebHOM paboThbl (BKMOYas CaMOCTOATENbHYIO) U oTunTancs ob
NX BbIMNOSTHEHNW B CPOKW, YCTAHOBMEHHbIE rpaddnkoM y4ebHOro npouecca no QUCUUNIKHE;

—  BbINOMHUM MHAMBUAYaNbHOE 3a4aHNE C OLLEHKON «3a4TEHOY;

— npowwen pybexHbIn KOHTponb No TpeM pasgenam «Konebanusi n BonHbI», «OnTuka» n «AToMHas u
afnepHas ouanka» ¢ OLLEHKOW He HMKe «yOO0BMEeTBOPUTENBbHOY;

— MpOLLEen NTOroBoe TECTUPOBAHUE MO AUCUUMIIMHE.

lMnaHoeast npouyedypa nonyyeHus dughghepeHyuposaHHO20 3a4Yema:

1) CTygeHT NnpeabaBnseT npenogasaTento:
- MHOuBMAyanbHOe 3afdaHue, oT4yeTbl K nabopaTopHbIM paboTam, KOHCMEKTbl MO CaMOCTOSATENbHO
N3y4eHHbIM TEMaM.

2) lNpenogaBaTenb npocMaTpuBaeT MpeAcTaBfeHHble maTtepuanbl M 3anvMcu B XypHane ydeTa
nocewaemMocTv M YyCneBaemMoCTU CTyAeHTOB (BbICTaBMeHHble paHee CTyaeHTy AuddepeHuMpoBaHHbie
OLEHKN MO uToram pybBexHOro KOHTPONs, 3aluTbl OTYETOB MO nabopaTtopHbiM paboTam, pesynbTaTbl
WTOroBOrO TECTUPOBAHWS).

3) MNMpenoaaBatenb BLICTABMASET «OTIINYHOY», «XOPOLLOY, «YAOBNETBOPUTENBHO» B 3K3aMEHaLMOHHYI0
BEOOMOCTb M B 3a4eTHYl KHWXKKY cTydeHTa. OueHka dopmupyeTcs kak cpegHee apudmMeTuyeckoe Mo
pesynbTataMm Tpex TEeCTUPOBaHUA B paMKax pyOexXHOro KOHTPONS W WTOrOBOro TECTMPOBaHUA MO
AvcumnnnHe.

HopmatuBHas 6a3a npoBegeHus
NPOMEXYTOYHON aTTecTauumn o6y4aroWwmnxcs No pesynbTaTtaM N3yYeHnst UCLMMINHDI:

1) penictByoulee «lMonoxeHWe O TEKyLLEM KOHTpOIie YCrneBaeMOCTU, MPOMEXYTOYHOW aTTectauum obyyaroLlimxcs no
nporpammMam BbICLLIEro obpa3oBaHust (GakanaBpuart, cneuuanuTeT, maructpaTypa) u cpegHero npodeCCUOHanbLHOro
obpasosaHusa B PI60Y BO Omckun FTAY»

OCHOBHbIE XapaKTepUCTUKU
HpOMe)KYTO‘-IHOﬁ aTrecraumm 06yqa|ou4uxc;| no nToram uUsyvyeHmd QUCUnNInHbI

3 cemecTp

YCTAHOBIIEHNE YPOBHS OOCTWXKEHUS KaabiM ofyvarowumcs  uenem
o0yyeHnss MO [aHHOM OUCUMMANMHE, W3MOXEHHbIX B M.2.2 HacToswewn
nporpamMmbl

Uenb
NPOMEXYTO4YHOM aTTecTaumm -

®dopma

o 3a4eT C OLeHKOM
NPOMEXYTOYHOMN aTTecTauum - H

MecTto npoueaypbl nonyyeHus 3a4éTta | 1) ydyactme obydaiolieroca B Mpouedype  MonydeHus  3adéra
B rpaduke y4eGHOro npouecca OCyLLECTBIAETCA 3a cYeT y4eBHOro BpemMeHu (TpyaoEéMKoCTH), OTBEAEHHOTO
Ha M3yYeHne OUCUUMNIIUHBI

2) npouenypa npoBoauTca B pamkax BAPO, Ha nocnegHen Hepene
cemecTpa

1) obyvawowuiics BbINONHWN BCe BUAbl Y4ebHoM paboTbl (BkMoYas
OCHOBHble  YCNOBUAI  MOSIyY4E€HMUA | CaMOCTOATENbHY) W oTuMTancd 06 UuX BbIMOMIHEHWA B CPOKM,
oby4yarowmmcs 3a4éTa: yCTaHOBIEHHbIe rpadunkoM y4ebHoro npouecca no AUCUUNIIVHE;

2) NpoLén 3aKm4YnTeNnbHOE TECTUPOBAHWME.

Mpoueaypa nonyyeHus 3ay4éTa - npegcrasneHbl B ooHAE OLEHOYHbIX CPEACTB N0 AUCUMNIINHE




MeToaouyeckue MaTepuanbl,
onpegensiowme npouenypsbl
oLueHuBaHusA 3HaHuA, yMeHun,
HaBbIKOB:

(cm. Mpunoxenwne 9)

OCHOBHbIe XapaKTepuCTUKN

ﬂpOMe)KyTO"IHOI‘/‘I aTrecTauuu 06yqarou.|.uxc;| no utoram uUsyvyeHumda gUuCUnninHbI

2 cemecTp

Lenb I'IpOMe)KyTO‘-IHOVI aTrecTauum -

YyCTaHOBJIEHUE YPOBHSI OOCTWKEHUS KaxabiM obydalowmumes uenen n 3agad
oby4yeHnss no [AaHHOW AMCLMMIIMHE, MW3MOXEHHbIM B N.2.2 HacTosLen
nporpamMmbl

PopmMa NPOMEXYTOHYHOWN aTTecTaLum -

3a4éT

MecTo npoueaypbl nonyyeHUs 3avyéTta
B rpacdhmke yye6HoOro npouecca

1) ydactme oOydvawowerocs B npouegype  nonyyvyeHuss  3advéTa
OCYLLIECTBNAETCA 3a CHET y4ebHOro BpemeHu (Tpy4oEMKOCTH), OTBEAEHHOIO
Ha U3yvyeHne QUCUMMIIMHBI

2) npouegypa npoBoautca B pamkax BAPO, Ha nocnegHen Hepene

cemMecTpa

OcHoBHble  ycnoBus
oby4yarowmmca 3a4yéTa:

nony4eHus

1) obyvalowmincs BbINONHWN BCe BuAbl Y4ebHOM paboTbl (BKMOYas
CaMOCTOATeNbHYyl0) M oTuMTancsd o6 WX BbINOMHEHUW B CPOKW,
yCTaHOBIEHHble rpacmkom y4ebHoro npowecca no ANCUMNINHE;

2) NpoLén 3akniyYnTENbHOE TECTUPOBAHME.

Mpoueaypa nonyyeHus 3avéTa -

MeToauueckue maTtepuanbl,
onpeaensiowue npoueaypbl
oueHuBaHuA 3HaHuN, yMeHun,
HaBbIKOB:

MpenctaBneHsl B PoHOE OLEHOYHbIX CPEACTB MO [AHHOM yyebHon
avcumnnuHe (cm. — MNpunoxeHne 9)

4. OLEHOYHBIE CPEACTBA

C(*)OpMVIpOBaHHOCTVI KoOMneTeHUuunmn

4.1. YK-1 — CnocobeH ocyLLEeCTBNATb NOUCK, KOUTUYECKUIA aHanmn3 U CUHTE3 UHAOPMaLIUK, NPUMEHSITb
CUCTEeMHbI Noaxoa ANs pelleHns NOCTaBMNeHHbIX 3aay

MUAa-1 — AHanuanpyeT 3aaady, Bolaenss ee 6a3oBble COCTaBMSAOLWME, OCYLLECTBNAET AEKOMMO3ULMIO 3a4a4m

Tun 3apaHui: BbIOOP OAHOrO BapuaHTa NMPaBUIIBHONO OTBeTa U3 HECKOJNIbKMX NpeasioXeHHbIX /
BbIGOP HECKONbKMX NPaBUIIbHbIX BAPUAHTOB M3 NpeAsioKeHHbIX BapMaHTOB OTBETOB

1. PacteHuns n noysa ¢ Bogon nonyyatT ONONHUTENBHOE Tenno. HacklWeHHbIN napamMmu Npu3eMHbIn
crnon Bo3gyxa sBnseTcd kak Obl 3aBecow, obeperawowen noyBy OT oxnaxgeHus. [lpu noHWXeHuK
TeMnepaTypbl HOYbIO BOASIHbIE NApbl KOHOEHCUPYIOTCA M B BUAE Kanernb 0CefaloT Ha pacTeHUs 1 NoYBy, Npu
3TOM Takke BblaendeTcs Tenno. OTHOCUTENbHYIO BNAXHOCTb BO34yXa MOXHO onpeaenuTb no hopmyre ...
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2. 3aroToBka nneca He obxoguTcs 6e3 TpakTopoB. TpakTop BLINOMHUT paboTy ObicTpee, YeM YeroBek,
Tak Kak mmeeT OoMbLUY MOLLHOCTb, KOTOpas onpegensercs no dopmMyne ...

t
A= pAV
gs = R
T
3=3mR?
2

3. [Ina Banku u paCKpFl)KéBKM OepeBbEB, 06p63KM Cy4ybeB, a TaKkKe Onda MexaHu3aunun HEeKOTOPbIX
PEMOHTHO-CTPOUTENbHbIX pa60T npegHasHa4veHbl 6eH3I/IHOMOTOprIe nunbl, KOTOpble WMEKT XOpPOoLlUo
3aTO4YEeHHOE MOJI0THO, YTO NpegHa3Ha4YeHO OJid YMEHbLUEeHNA CUnbl OaBleHUA Ha NOBEPXHOCTb. [asneHue
TBEpAoro Tesfia Ha ropn3oHTaribHy0 NOBEPXHOCTb onpenendeTca rno cbopmyne

F
+ ng
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4. Ina u3amepeHnss MarHUTHbIX asuMyToB (Byccorneln), ropusoHTanbHbIX 1 BEPTMKANbHbLIX YINOB Ha
MECTHOCTMU 1 pacCTOAHUI A0 TOYEK HA MECTHOCTU NPUMEHSAT ByCConb Nepuckonnyeckyto, pabota KOTOPoOro
OCHOBaHa Ha cucteme nuH3. Mo onTnYecknmMm CBOMCTBAM NNH3bI ObIBALOT ...
BbIBEPUTE HE MEHEE OBYX NMPABUIbHbLIX OTBETOB
+ cobupatowme
+ pacceuBatwowme
npenomMnsiowmne
oTpaxaroLne
3epKanbHble
5. B yCcTpoOWCTBO nepuckona BxogaT Nrnockne 3epkana. M1sobpaxkeHne B NIIOCKOM 3epkarne ...
BbIBEPUTE HE MEHEE OBYX NMPABUITbHbLIX OTBETOB
+ MHUMOE
+ npsimoe
+ paBHoe
nencTBuTenbHoe
obpaTHoEe
yBenmMyeHHOEe
YMEHbLUEHHOE

Twvn 3apaHun: yCTaHOBJII€eHMe I'IpaBVIHbHOﬁ nocnenoBatesibHOCTU B MNpeanoXeHHbIX BapuaHTaxX
oTBeTOB / yCTaHOBJIeHMe COOTBETCTBUA MeXAy dfieMeHTaMu B npeanoXeHHbIX BapnaHTax oTBeToB

1. YTto6bl onpeaenuTb BbICOTY pacTyllero AepeBa, NPOTSKEHWE KPOHbl M ANIMHY OYMLLEHHON OT
Cy4ybeB YacTu cTBona (Ha paBHUHHOM penibede MECTHOCTM), WCMOMb3YOT BbLICOTOMEpP, B YCTpOIiCTBe
KOTOPOro MMeeTcsl cUcTemMa fnH3.

YCcTaHOBUTE COOTBETCTBUE MeXAY NapaMmeTpoM NMH3bl U )OPMYSIOii, MO KOTOPOW €ro MOXHO BbIYUCTUTL

dOKyCHOE paccTosHNe 1 1 1
— =4 —
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2. Ha cywky nunomaTepuanoB OKasblBalOT BRUsIHUE TeMmnepaTtypa, BRaXHOCTb Bo3dyxa U
OCBELLEHHOCTb.
YCTAHOBUTE COOTBETCTBUME MEXOY $USNYECKNM MOHATUNEM M EIO OMNPEQENEHNEM

TeMmneparypa Mepa cpep,HeVl KMHETUYECKON SQHEepPrmn XaoTU4YHOro nocTtynaTtesibHOro AOBWXEeHUA
MOJIEeKYI

BINa>XHOCTb cogepxxaHne B BoO3ayxe BOOAAHOIO napa

BO3gyXa

OCBELEHHOCTb CBETOBAaA 3HEpPrud, nagawwad Ha eanHuuy nnowann 3a eguHuly BpeMeHu
BennynHa, paBHaa OTHOLUEHWUIO COBepLIJeHHOVI pa60TbI K NMPOMEXYTKY BpeMeHU, 3a
KOTOprIZ OHa coBeplleHa

3. KamepHas cywka papeBecuHbl 6biBaeT CBY, BakyyMHOW, KOHBEKTMBHOW W KOHOEHCALMOHHOW.
Pacnonoxute anekTpoMarHUTHbIE BOMHbI B MOPSAKE YBENUYEHUSA NX YaCTOThbI.
pagnoOBOHbI
WHpaKpacHoe nsnyyeHue
BMAWUMbIN CBET
YNbTpadnoneToBOE U3ryYyeHne




4. MoyBa B pe3ynbTaTe KOMKUM CTAHOBUTCH PbIXIION W HAMOSIHAETCA BO3OYXOM, UYTO CHMXaeT ee
TENnonpoBOAHOCTL, a, CreAdoBaTeNnbHO, 3alMWaeT CeMeHa OT 3amep3aHusa. PacnonoxuTe AaHHble
BELLECTBA B NOPSAKE YMEHbLUEHNS UX TEMNONPOBOAHOCTH.

MeTannbl
XNOKoOCTH
rasbl

5. B necy, 6polweHHas cTeknsaHHasa GyTbinka, MOXeT cTaTb NPUYMHOM NoXapa, Tak Kak urpaeT posb
cobupatoLen NuH3bl, POKYCUPYIOLLEN NyYn B OOHY TOUKY.

YCTAHOBWTE COOTBETCTBME MEXOY HA3BAHMEM JIMH3bl W EE TPAOUNYECKNM
NMPEOCTABNEHUEM

OBOAKOBbINYyKNas

NJ10CKO-BbINyKnas

BOrHYTO-BbINyKIiana

O
|
(

Tun 3apaHWi: OTKPLITOro TUNa (CaMoOCTOATENbHbLIN BBOA OOy4alWMMCHA NpaBUIILHOIO OTBeTa B
BMAe TepMMHa, KpaTKoro onpegeneHusi, uudpoBoro 3HayeHus) / [MpakTMKO-OpUEeHTUPOBaHHbIE
3apaHus (Kenchbl)

1. 1 ra 3eneHOro MaccuBa yBrnaxHsAeT Bo3gyx npumepHo B 10 pa3 Gonblie, Yem BogHasi NMOBEPXHOCTb
TOM xe nnowagu. BnaxHocte B necy Ha 1-4% Bbiwe, YeM Ha OTKPbITOM MECTHOCTU. Ecnn BRaxHbIn
TepMoMeTp ncuxpomeTpa nokasbiBaeT 20°C, a cyxon 30°C, TO BnaXHOCTb B Tennuue paBHa ... OTeeT
npusegute B %.

+39

2. B conHeyHble aHM 1 ra neca exerogHo nepepabatbiBaeT 4600-6000 Kr yrnekucnoTbl U BblaenseT
npu atom 3500-5000 kr kucropoga. NMNoTHOCTL yriekucroro rasa npu Temnepatype t=117°C u gasneHun
p =202 xlla paBHa ... OTBET NnpnBeguTe B Ke/M®, OKPYFIVB 0 COTbIX.

+2,74




3. MacngHasa (HedTsiHasd, GeH3MHOBas M Op.) NfeHKa yxydwaeT ucnapeHue BoAbl, NpensatcTeyeT
NMPOHUKHOBEHUIO B MOYBY CBETA M KUCMOPOAA, YTO HEFATUBHO CKa3blBAETCA Ha POCTE U pa3BUTUM PacTEHUN.
Macca rasa, koTopbin B pesynbTate Auddy3un npoxoauT 3a Bpems 12 4 yepe3 MOBEPXHOCTb MOYBbI

nnowagblo S =10cwn?, ecnn KodPDULMEHT andpdysnm D=0,05cwn?/c paBHa .... [NOTHOCTbL rasa Ha

3

rnybvHe paBHa p1:l,2-10_22/0/14 , @ Yy NOBEepXHOCTN p, =1022/cn®. OTBeT npuBeauTe B 2, OKpYrnuBe A0

COTbIX.
+4,14

4. [Ina BblpawMBaHMa CaXeHUEB B Tennuuax co3falT onTumarbHble TemnepaTypy, BMaXxHOCTb U

OCBELLEHHOCTb. YTOObI OCBELLEHHOCTb HA MOBEPXHOCTU 3EMNN B TOYKE, Nexallen nocpeauHe Mexay ABYMsi

namnamu, 6bina He meHee E =200 sk, 3TV Namnbl HEOB6X0AUMO NOBECUTbL APYr OT Apyra Ha PacCTOSHUM ...

Beicota Tennuubl h=2 . Cuna ceeTa kaxxgon namnbl | =800 xo . OTBET NnpuBeanTe B MeTpax, OKPYrnvme Ao

COTbIX.
+ 3,06
5. HecmoTpsa Ha TO, 4YTO B necy ObiBaeT TMXO, HM Manewnwero OyHOBEHWSI BETEPKA, Mbl OLLyLLIAeEM
3anaxu TpaB U LBETOB. ATO 0O6yCcnoBneHo msnyeckum ssreHnem ... OTBeT 3anuwimMte B UMEHUTESNIbHOM
nagexe eguHCTBEHHOM 4ucre.
+ Andpysns

MO-2 — HaxoguT v KpUTUYECKM aHanmavMpyeT MHGOPMaLU0, HEOOXOAMMYIO ONA pelleHnst NocTaBlieHHOI
3agaun

Tun 3apaHui: BbIOOP OQHOrO BapuaHTa MPaBUNIBHOIO OTBeTa U3 HECKOJNIbKUX MpeanoXeHHbIX /[
BbIOOP HECKONbKUX NpaBUIIbHbIX BapUaHTOB U3 NpPeAsioXXeHHbIX BapMaHTOB OTBETOB

1. Ana OUCTaHUMOHHOIO MCCregoBaHWUst FIECHBIX MOKPOBOB MPUMEHSIIOTCA pasfnyHble AnanasoHbl
3NEeKTpOMarHuTHbIX BOSH. JTlo6asn BonHa xapakTtepuayeTcs crieayowmMMmmn napaMeTpamu:
BbIBEPUTE HE MEHEE OBYX NMPABUITbHbLIX OTBETOB
+ AnWHa BOMHBbI
+ yacrtoTa
+ CKOPOCTb
TemnepaTypa
JaBneHue
cuna
2. Mpn HaseMHbIX CbeMKax fecoHacaxdeHun Ha OonblnX NNowaasx TeOoAONMUTHbIMM XodamMu U
TEOOONUTHON CbEMKOW, a TakkKe Mpu MAaHOBOW MPUBS3KE adpOPOTOCHUMKOB MPUMEHSAIOTCHA YrIOMEPHbIE
npubopbl — TeogonuThl. [Ns LEeHTPUpOBaHMsa TeoaonuTa UCNOoNb3yT HATSHOW OTBEC (PUC.), KOTOPLIA NOA
OEVNCTBUEM CUMbl TSXECTU onpefeneHHbIM 0bpa3omM OpueHTUPYeTCs B MpocTpaHcTBe. HanpaBneHue cunel
TSXKECTU, AEUCTBYIOLLEN Ha HATSHOW OTBEC, YKa3aHOo Ha PUCYHKe nog Lmdpon ...

1
2
3+
4
3. ina HacTpoikn MOBUNBLHON PaaMOCTaHLMU Ha MPUEM OnpeaeneHHbIX AMWH BOMH WUCMOomnb3yeTcs
kone6aTerbHbIl KOHTYP, KOTOPbIA COCTOUT U3 CMEAYIOLLUX 3NEMEHTOB ...



YKAXWNTE HE MEHEE OBYX BAPUAHTOB OTBETA

+ KoHOeHcaTop

+KaTyLlKa UHOYKTMBHOCTU

TpaHcdopmaTop

reHepartop

ABuraternb

4. PacteHuns n no4sa ¢ BOAOW NonydatoT JONONHUTENBHOE TENNo. HackIWeHHbIN napamu Npu3eMHbIn

cnon Bo3gyxa sABNsSeTcs kak Obl 3aBecon, obeperatoliern nouBy OT oxnaxaeHud. [lpyu nNoHwKeHun
TeMmnepaTypbl HOYbIO BOASIHbIE Napbl KOHAEHCUMPYIOTCS U B BUAE Kanenb ocefatoT Ha pacTeHUs 1 noysy, npu
3TOM Takke BblaendaeTtcs Tenno. OTHOCUTENBbHYIO BNAXHOCTb BO34yXa MOXHO onpeaenuTb no opmyre ...
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5. I'IO,D,HO>KK|/| n I'IOBerHOCTVI I'Ie,D,aJ'Iel7| yl'lpaBJ'IeHVIﬂ ana CeﬂbCKOXO3ﬂV|CTBeHHb|X MaLlunH
U3roTaBMBalOT C PenbedHbIM PUCYHKOM. OTO AENaeTcs C LieNblo yBENMYeHNs ...
+ CUNbI TpeHVIﬂ
CUTbI YNPYrocTy
CUnnbl TAXeCTn
CUInbl BCEMUPHOIO TAroTeHUA

Twvn 3apaHun: yCTaHOBJII€HMe ﬂpaBMHbHOﬁ nocrnenoBaTesibHOCTU B MNpeanoXeHHbIX BapuaHTax
oTBeTOB / yCTaHOBJIeHMe COOTBETCTBUA MeXAy AfieMeHTaMM B npeanoXeHHbIX BapuaHTax oTBeToB

1. HabniogeHne 3a necHbIM MacCUMBOM MOXHO BEeCTM C BepToneTa B BMOMMOM AvanasoHe AfvH
3NEKTPOMarHUTHbIX BOMH (HEBOOPYXXEHHbIM rnasom). PacnonoxuTte BOMHblI B MNOpsAke YMeEHbLUEHUs UX
ONVHBI BOJTHbI.

KpacHbIn
XKEeNnTbIN
3eneHbin
droneToBbIN

2. Ana pocTta u pasBuTMS pPacCTEHUN BaXKHY POSib UrpaeT TemnepaTypa: NO4Bbl, OKpYXatoLlero
BO34yxa, BoAbl ANd nonvea u T. a.

YCTAHOBWTE COOTBETCTBWE MEXOY LWWKAITOW TEMMNEPATYP U EE CBA3bKO C TEMIMNEPATYPOW
MO WKAJIE LUEJIbCUA

abcontoTHasa wWwkana Temnepatyp (wkana | t°C +273

KenbBuHa)

wkana dapeHrenTta 18-t°C +32

wkana Peomiopa 0,8-t°C
§t"C -84
2
32-t°C-146

3. TpakTop paBHOMEpPHO TAHET MO MO NAyrn (puc.). 3
YCTAHOBUTE COOTBETCTBWE MEXLOY HAMPABJIEHVWEM OENCTBUA CUIbl W EE HASBAHUVEM




cuna peakuunn onopsbl

cuna TpeHundA

cuna TAaXecTun

AIWIN(F

cuna Tarm

cuna Amnepa

4. . B npouecce co3peBaHusi pacTeEHUs!, OBOLUM, Arodbl U PPYKTbl OBbIYHO MEHSIIOT LIBET, Hanpumep,
POXb, NLIEHULA, OBEC, BULLIHS, TOMAT U T. 4. 3
YCTAHOBWTE COOTBETCTBME MEXLOY LUBETOM N EIO OJIMHOW BOJIHbI

KpacHbIv 625 — 740 Hm
KENTbIN 565 — 590 Hm
3eneHbin 500 — 565 Hm
380 — 440 Hm
485 — 500 Hm

Tun 3apaHWi: OTKPLITOro TUNa (CaMOCTOATENbHLIN BBOA OOy4YalLWMMCHA NpaBUIILHOrO OTBeTa B
Buae TEepMMHA, KpaTKoro onpegeneHus, uudppoBoro 3HayeHus) |/ [NpakTUKO-OpueHTUPOBaAHHbLIE
3apaHuA (Kencbl)

1. WHorga ntuuam npuxogutcst ©6e3 OCTaHOBKM neTeTb Hag mopeM u ropamu. Havbonbwwni
«becnocagoyHbii» nepenet B 3300 kv coBepluaeT KpPOHLUHEN W pXaHka, netawme Ha 3umy ¢ Ceepo-
AmepukaHckoro matepuka Ha [aBanckme octpoBa. CpeaHsas CKOpoCTb nepeneTHbiX ntuy 50 km/y. Bpems
Takoro 6ecnocago4vHOro nepeneta nNTuy paeHo ....OTBET NpuBeguTe B 4.

+ 66

2. ina cBA3M B NNECHOM XO3AWCTBE MPUMEHAOT MOOMWMbHbIE paguoCTaHUUK, KoTopble paboTalT Ha

KOPOTKMX U yNbTPaKOPOTKNX ANMHaxX BOMH. YactoTa, Ha koTopon paboTaeT pagmnoctaHums, pasHa 1000 /y.

[ln1Ha BONHbI TAKOTO paanocurHana paBHa ... CKOpOCTb 3NeKTPOMArHUTHOI BONHbI paBHa 3-108u/c . OTeeT
npuBeauTe B KM.
+ 300
3. nybuHa CuHunukoro o3epa, Haxoasuwerocs B BepaeHrckom 3anoBegHuKe, Ha nNpaBom Oepery peku
KybeHa, coctaBnser 9 m. [aBneHue, KOTOpOe OKasbiBaeT Boga Ha 3Tow rnybuHe, paBHo ... OTBer
npusegute B Kla. NnoTtHocTb Boabl paBHa 1000 Ke/MS, yckopeHue cBoboaHoro nageHus pasHo 10 mic?.
+90
4. HekoTopble fnecHble HAaceKOMble UMEKT MPO3padHble Kpbinbs (HanpuMep, CTpekosa), HO B CBETE
COIHEYHbIX NyYeN 3TU KpbIbs NepenuBalTcs BCEMU LBeETaMu pagyrn. ATo OOYCIOBMEHO SIBNEHUEM ...
OTBeT 3anuunTe B UMEHUTENBHOM NaaeXe eaUHCTBEHHOM YUChe.
+ nHTepdepeHuns
5. HekoTopble LBETbI MOTYT BbICTyNnaTh B KAa4eCTBe CBOE0Opa3HbIX XMBbIX 6APOMETPOB, TaK Kak OYEHb
YYBCTBUTENbHbI K KONnebaHnsiM BNaXHOCTU M Tenna B atMocdepe. K npumepy, LBeTbl OAyBaHYMKaA, NbHA U
0COTa B CbIpyld M MacMypHyl Morogy OCTalTCsl 3akpbiTbiMu. BapomeTp — 910 dwmsmyeckuin npubop,
npegHasHayYeHHbIN ons uamepenus ... OTBET 3anULLINTE B UMEHUTENIbHOM Nagexe egUHCTBEHHOM YuCre.
+ naBneHue

NO-3 — PaccmatprBaeT BO3MOXHbIE BapuaHTbl peLleHns 3a4a4um, oLeHnBas Ux JOCTOMHCTBA U HeooCTaTKu
nT. A

Tun 3apaHui: BbIGOP OQHOrO BapuaHTa NPaBUIILHOIO OTBETAa M3 HECKONIbKMX MNpPearioXKeHHbIX /
BbIGOP HECKOJBKUX NPAaBUSIbHbIX BapMAHTOB U3 NPeAsioXKeHHbIX BapUaHTOB OTBETOB



1. PacTeHus 1 no4sa Cc BOAOW NOMNyvalT AOMNOSIHUTENbHOE Tenno. HacbklWeHHbI napaMmy Npu3eMHbIn
cnon Bo3gyxa sBMseTcss kak Obl 3aBecol, obeperatowiert nNovBy OT oxnaxaeHusa. [Mpu NOHWXKEHUn
TemnepaTypbl HOYbIO BOASIHbIE NApbl KOHOEHCUPYIOTCS M B BUAE Kanesb 0CefaloT Ha pacTeHUs 1 NouYBy, Npu
3TOM Takke Bblaensaetcs Tenno. OTHOCUTENbHYI BMAXXHOCTb BO34yXa MOXHO onpeaenuTb no opmyre ...
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2. nsi COPTUPOBKM CEMSIH UCMOSIb3YHOT NIEHTOYHbIN cemnapaTop, NPMHLUMI paboTbl KOTOPOro OCHOBaH

Ha pasnuuun B cune TPEeHWst Y pasfnuyHbiX CeMsH. HampaBneHue cwibl TPEHUSA MOKA3aHO Ha PUCYHKEe
cTpenkon nog undpon ...

WN P~

+4

3. Bckonatb noyBy MOXHO BPYYHYHO MINKU C MOMOLLLIO TpakTopa. TpakTop BbINOMHUAT paGoTy GbicTpee,
YyeM YernoBeK, Tak Kak MMeeT 6orblLLYH MOLLHOCTL, KoTopasi onpeaenseTcs no dopmyne ...

sN=2
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A= pAV

ds = 22
T

3=3mR?
2

4. MponanbiBas rpsaakM MOXHO MopesaTbCcss O TpaBy (OcCoka, KOcTep W Ap.), KoTopas WMEeeT O4YeHb
TOHKME NUCTbA. ATO 0ObsCHAETCH GOMbLUMM OAaBMeHWeM, KOTOPOE OKa3biBalOT MUCTbSA Ha KOXY YenoBeka.

[laBneHne, nNpou3BOAMMOE TBEPAbIM TENIOM Ha TFOPU3OHTasNIbHYD MOBEPXHOCTb, MOXHO OMpenenvTb Mo
dopmyne ...
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5. Ons un3ydeHuss GornesHei pacTeHUn U CeMsiH, MEeNKUX BpeauTernei NpUMEHSIIOT MUKPOCKOMbI,

KOTOpble NOCTPOeHbI Ha 6a3e cnuctembl NUH3. 1o ONTUYECKUM CBOMCTBAM NUH3bLI ObIBAIOT ...
BbLIBEPUTE HE MEHEE OBYX NMPABUIbHBLIX OTBETOB

+ cobupatowme

+ pacceuBaiwLme

npenomnstowmne

oTpaxatowime

3epKarbHble



Tun 3agaHui: yCTaHOBJ1€HHne I'IpaBVIHbHOﬁ nocnepnoBaTtesibHOCTU B NpeAanoXeHHbIX
BapuaHTax oTBeTOoB / yCTaHOBJIeHne COOTBeTCTBUA MexXay dreMeHTaMu B npeannoXeHHbIX
BapuaHTax oTBeToB

1. MNoyBa B pesynbTaTe KOMKM CTAHOBWUTCS PbLIXIIOA WM HAaMOMHAETCS BO3AYXOM, YTO CHWXKaeT ee
TennonpoBOAHOCTb, a, crnefoBaTenbHO, 3aluaeT cemeHa OT 3amep3aHus. Pacnonoxute [aHHble
BelLleCTBa B NOPSAAKE YMEHbLUEHWS UX TENNONPOBOAHOCTY.

meTannbl
XMAKOCTH
rasbl

2. lna onpefdeneHus kayecTBa CEMsH MX MOMELLAOT B BOAHbIV pacTBOp caxapa wunm conu. Toraa
nycTble CeMeHa BCNNbiBalOT, @ MOMHblEe HET, YTO OBYCNOBMEHO pPasHbIM COOTHOLUEHWEM CUIbl THXECTH,
AENCTBYIOLLEN Ha ceMeHa, 1 BblTankmearoLen cunon (cunom Apxuveaa).

YCTAHOBUTE COOTBETCTBME MEXOY COOTHOLWIEHMEM CWIN U YCJIOBMEM MNABAHUA TENA

Fa>F,c Teno nnaBaeT Ha NOBEPXHOCTU XUOKOCTU
Fa=F e Teno nnaBaeT BHYTPU XUOKOCTU
Fa <Fme TEeno TOHeT

Teno pacTBOPUTCH B XNOKOCTU

3. VI3ameHsAs nornowiaTtensHy0 CNOCOBHOCTb NOBEPXHOCTY MOYBLI MYTEM MOKPLITUSA 3TOW MOBEPXHOCTU
Pas3nMyHbIMKU KpacuUTeENsMU, MOXHO B AOBOSIbHO 3HAYUTENbHLIX Npefenax perynupoBatb Temnepartypy
TENMOBOrO0 PaBHOBECUS BEPXHEro Crios noysbl (MynbyMpoBaHue). PacnonoxuTte OaHHble BellecTBa B
nopsiake yBenumyeHust x normnoLlaTtenbHon cnocobHOCTH.

MOJIOTbIN Men
OpeBecHbIe ONUIIKK
KpacHble KamMeLlKn
BuTym

4. 3eneHbli UBET NUCTbEB, SAPKUME OTTEHKN LIBETOB OOYCMOBMEHbl SBMNEHWEM OTpPaXeHus cBeTa

onpegeneHHon ANuHbI BOSHbI. PacnonoXunte BosHbI B NOPSAAKE YMEHbLUEHUST UX ONIUHbBI BOSTHbI.
KpacHbIr
XKEeNnTbIN
3eneHbin
droneToBbI

5. Ha poct u pasButne pacTeHui okasblBalOT BNUAHWE TemnepaTtypa, BNaXHOCTb BO3gyxa U
OCBELLEHHOCTb.

YCTAHOBUTE COOTBETCTBUE MEXOY ©®U3NYECKUM NMOHATUEM N EITO OMNPEOENEHNEM

Temneparypa Mepa CpedHel KUHEeTUYECKOM SHEepruv XaoTUYHOro MOCTYNaTernbHOro [ABWKEHUS
Monekyn

BMNaXHOCTb cofiepXaHue B BOo3alyxe BOAAHOro napa

BO3gyxa

OCBELLEeHHOCTb CBeTOBas 3Heprus, nagawlias Ha eguHuLy nnowagn 3a eguHuLy BpemeHu
BENNYMHA, PaBHAs OTHOLUEHWIO COBEPLUEHHON paboTbl K MPOMEXYTKY BPEMEHWU, 3a
KOTOpPbIN OHa coBepLueHa

Tun 3agaHui: OTKPbLITOro TMMNa (CaMOCTOSITENIbHLIN BBOA OOy4YalWMMCsi NpaBUIIbLHOIO OTBeTa B
BuAEe TepMWHa, KpaTKoro onpeaeneHus, uudpoBoro 3HayeHus)) / [pakTMKO-OpMeHTMpPOBaHHbIE
3apaHus (Kenchbl)

1. Ons Toro 4ToObl co3aaTtb pacTeHWsIM sl pocTa ONTMMAasibHble YCIOBWUSI UCMONb3YOT Tennuubl,
KOTopble NOAAEPXKMBAKOT MOCTOSIHHYIO Temrepatypy. TepmomeTp B Tennuue nokasbiBaeT 25°C, no
abcontoTHOM wWwkane (B KenbBuHax) aTa Temnepartypa paBsHa ... (OTBET OKpyrnvTe Ao LerbiX).

+ 298

2. Ins nonvBa pacTeHuin MPUMEHSIIOT BOAOHaMNopHble GallHKU, KOTOpble MO3BOMSIOT NogaBaTb BOAY
noa AaeneHvem 6e3 MpUBMEYEHMS HACOCHbIX cucTeM. [laBrneHune, KOTOpPOE OKasbiBaeT Ha [OHO
BOZOHaMNoOpHoW OalHu cTton6 BoAbl BbicOTON 15 M, paBHO ... (NPUHATbL YCKOpeHue CBOOOAHOrO nageHus
paBHbIM 10 mM/c’). OTBeT NpuBecTU B Kl1a.

+ 150

3. O6nyyeHHble OPYKTbl U OBOLLUM 3HAYUTENBHO OOJIbLUe COXPaHSATCSH, a CTepunmM3aumnst KOHCEPBOB
(6e3 nx HarpeBaHus1) ¢ NOMOLLBI 06ny4yeHus 6onee 3KOHOMUYHA M yaobHa ans MaccoBOro Npou3BOACTBa.
Kaptodenb, o6paboTaHHbIN U3NTyYeHNEM, HE NMOPTUTCS U He npopacTaeT. [1ns Takon 06paboTku NPUMEHSIIOT
OOVH 13 BUOOB pPaguoOakTUBHOIO M3MYYEHUS: ..., KOTOPbIN NpeAacTaBnsieT cobow aNekTpoMarHuTHbIE BOJSTHbI C
ANVHON BOJTHbI MEHbLUE PEHTIFEHOBCKUX.

+ ramma




4. [Ona Bcnawkn HeboMbLUMX Y4YaCTKOB 3EeMSIM MPUMEHSIIOT KynbTuBaTopbl. Ecnn kynbTuBaTtop
OBWKETCS1 CO CKOpPOCTbio 57,6 km/y npu cune Tarn 245 H, T0 OH pa3BMBaeT MOLLHOCTb, PaBHyt ... (OTBET
npueegute B BT).

+ 3920

5. [Ing xpaHeHus oBOLWEeN M (PPYKTOB B NOABaSIbHbIX MOMELLEHUSAX NOSOEPXKMBAKOT OnpeaerneHHble

TemnepaTypy v BnaxHocTb. OTHocHUTENbHasA BNaXHOCTb Bo3ayxa B noasarne npu temnepatype 10°C u npu

AaBneHun napos Boabl B Bo3gyxe paBHoM 0,9 klla paBHa ... %. lpu Temnepatype 10°C pgaBneHue
HacbILWEHHbIX MapoB B Bo3ayxe cocTasnseT 1,23 kl1a. OTBeT okpyrnute 4O UenbiX.
+73

4.2. OMNK-2 — Cnoco6eH NpUMEHATb OCHOBHbIE 3aKOHbI U MeTOAbI UCCIIeA0BaHUI €eCTECTBEHHbIX HaykK
ANs peweHns 3aaa4y npoeccuoHanbLHon AeATeNbHOCTH

NO-1 — OcyluecTBNAeT pacyeTbl, aHanM3npyeT MornyyYeHHble pe3ynbTaTbl U COCTaBMSAET 3akmioyeHue Mo
NPOBEeAEHHbIM aHanu3am, UCMbITaHUSIM 1 UCCIIeAOBaHUAM

Tun 3apaHui: BbIOOP OQHOrO BapuaHTa MPaBUNIBHOIO OTBeTa U3 HECKOJNIbKUX MpeanoXeHHbIX /[
BbIOOP HECKONbKUX NPpaBUIIbHbIX BapUaHTOB U3 NpPeAsioXXeHHbIX BapMaHTOB OTBETOB

1. TlogHOXKM W NOBEPXHOCTU nepanen ynpaeneHus A8  CEeNbCKOXO3ANCTBEHHbIX MallWH
N3roTaBnMBatoT ¢ penbedHbIM PUCYHKOM. ITO AenaeTcs C Lesbio yBeNnuYeHus ...
+ CUIbl TPeHns
CWnbl YNpyrocTtu
CUMbl TSHXKECTH
CWIbl BCEMUPHOIO TArOTEHMWS
2. CroweHHas TpaBa bbiCTpee BbICbIXaeT B BETPEHYIO Noroay, 4em B Tuxyto. daktopamu, BAMSIOLLMMM
Ha CKOPOCTb UCMapeHns, ABMSIOTCS ...
BbIBEPUTE HE MEHEE OBYX MNMPABWJIbHBIX OTBETOB
+ CKOpOCTb BeTpa
+ Temneparypa
+ BNaXHOCTb
BSI3KOCTb
TennoemMKocTb
3apsa
3. CenbCKOXO3ANCTBEHHAA TEXHMKa XapakTepusyeTCcs TakoW BENUYMHOWN, Kak MOLHOCTb. EamHuua
N3MEepPEHUS MOLLHOCTM ...
BbIBEPUTE HE MEHEE OBYX NMPABUJIbHbLIX OTBETOB
+ BatT
+ nowaguHas cuna
xoynb
Amnep
BonbT
4. [INA O4YUCTKM cCeMsAH TpaBs, fbHa, Npoca OT COPHAKOB, MMEIOLMX LLIEPOXOBaTy0 MOBEPXHOCT,
NPUMEHSETCA 9MNeKTPOMarHWTHas ouvucTuTeNnbHas MawwuHa. B gaHHoMm crnydae B OyHkep 3arpyxarTcs
cemeHa, 00paboTaHHble >Xene3HbiM MOPOLUKOM, KOTOPbI XOPOLIO MpUnMnaeT K CemMeHaM COpPHSIKOB.
MpuHUMN paboTbl TaKON MaLLMHbI OCHOBAH Ha ...
+ MarHMTHOM norne
Anddysum
BSI3KOCTM
rpaBuTaLMOHHOM Mnorne
5. CtBonbl NNoOoBbIX AepeBbEB MOKPbIBAKOT GENon Kpackon, Tak Kak 6ernoe nokpbiTve npeaoxpaHsieT
AepeBbsl OT 0XKOro. 3TO NPOUCXOAUT NOTOMY, YTO ...
+ 6enoe NoKpbITUE XOPOLLO OTpaxKaeT CBeT
6enoe NOKpbITME XOPOLLO NOrnoLwaeT cBeT
6enoe NoKpbITUE HE B3aMMOAENCTBYET CO CBETOM
6enoe NoOKpbITUE BCTYNaeT B XMMUYECKYIO peaKL Mo CO CBETOM

Twvn 3apaHun: yCTaHOBII€eHue npaBManoﬁ nocnenoBaTesibHOCTU B MNpeAanoXeHHbIX BapuaHTax
oTBeTOB / yCTaHOBJIeHMe COOTBETCTBUA MexXay dfieMeHTaMM B npeanoXxeHHbIX BapuaHTax oTBeToB

1. B npouecce co3peBaHWs pacTeHusl, OBOLUM, Arodbl U PpyKTbl 0OBbIMHO MEHSIIOT LBET, Hanpumep,
POXb, NIEHULA, OBEC, BULLHS, TOMAT U T. 4. 3
YCTAHOBWTE COOTBETCTBME MEXLOY LIBETOM N EIO OJIMHOW BOJIHbI

KpacHbIN 625 — 740 Hm

XKEnTbIn 565 — 590 Hm

3ereHbIn 500 — 565 Hm




380 — 440 Hm

485 — 500 HMm

2. Ha paboyem mecte ansa nepepaboTkM CEnbCKOXO3SANCTBEHHbLIX NPOAYKTOB HEOOGX0AMMO co3faTtb
ocBeweHHocTb E =150 ik .

YCTAHOBUTE COOTBETCTBUE MEXOY ®OTOMETPUYECKOW BEJIMYMHOW MCTOYHVKA CBETA U
EE OMNPEAENEHNEM

CBETOBOW NOTOK | OMpeaensieTcs kKak MOLLHOCTb OMTUYECKOrO U3MyYeHUs Mo Bbl3biIBAEMOMY MM CBETOBOMY
owyuieHmio (Mo ero [OencTBUIO Ha CEeNEKTUBHBbIA MPUEeMHUK CBeTa C 3ajaHHoik
CNeKTPanbHOW YyBCTBUTENBHOCTbIO)

APKOCTb BeIinM4nHa, paBHada OTHOLLEHUKO CUilbl CBETa B 3TOM HanpaBJieHU K nnowaan npoekunmn
cBeTsuencs NOBEPXHOCTU Ha NJ1I0OCKOCTb, NepneHanKyndapHyO JaHHOMY HanpaBJ1€HUo

OCBELLEHHOCTb | BENMYMHA, paBHasi OTHOLUEHWIO CBETOBOrO MOTOKAa, Mafarlolero Ha MOBEepPXHOCTb, K
nnowaan 3Ton NOBEPXHOCTH

(bl/l3|/|‘-IeCKaF| cKandapHaa Benn4vnHa, onpeaendroLlasn CnocobHoCTb Ten BCTynatb B
ANEeKTpOMarHnTHble B3aMMOOencTBus

CKaJ'IHpHaH ¢)M3MH€CK8H BeJIMYNHA, onpenenmol.u,aﬂ VIHepLI,I/IOHHbIe n FpaBVITaLI,I/IOHHbIe
CcBOMCTBA Ten

3. MHorve ontuyeckune npubopsl (nyna, MMKPOCKON M T. 4.) B CBOEM YCTPOWCTBE CoAepXaT CUCTEMY,
KoTopas ctpoutca Ha 6ase nuH3. YCTAHOBUTE COOTBETCTBUME MEXAQY MAPAMETPOM JIMH3bI A
®OPMYJIOW, MO KOTOPOW EFO MOXXHO BbIYUCTINTb
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4. B arpobuonornyeckmx UccneaoBaHusaX B NUTATENbHYO CMeCh, NpefHa3HavYeHHyo ana o6paboTtku
CEMsIH, crneyunansHO BBOOAAT paguoaKkTUBHbBIE M30TOMbI, KOTOPbIE MOMOXMUTENBHO CKa3blBAOTCA Ha pasBUTUM
pacTeHuN.

YCTAHOBUTE COOTBETCTBME MEXOY BWOOM PAONOKTVMBHOIO WU3NMYYEHWUA W EFO
XAPAKTEPUCTWNKOW

a-nanydvyeHune NOoTOK A4ep aToOMOB renma

B-3ny4yeHne | NOTOK 3NEKTPOHOB

y-n3nydyeHune OJIEKTPOMArHnTHbIE BOJIHbI C OJTMHOW BOJHbI MEHbLUE PEHTreHOBCKUX

NOTOK HENTPOHOB

NOTOK KBAapKoB

5. [Ana pocta u pasBUTMA pacTEHUN BaXHY ponb UrpaeT TemrepaTypa: NOYBbl, OKpYXaroLlero
BO37yxa, BOAbl Ang nonvea u 1. A.
YCTAHOBWTE COOTBETCTBWE MEXAY LUKANOW TEMMEPATYP 1 EE CBA3bIKO C TEMIMEPATYPOW
MO WKAJIE LUENBCUA

abcontoTHaa wkana temnepatyp (wkana | t°C+273

KenbBuHa)
wkana dapeHrenta 1,8-t°C +32
wkana Peomiopa 0,8-t°C
§t°C -84
2
32-t°C -146

Tun 3apaHui: OTKPbITOro TMNA (CaMOCTOSATeNbHbIM BBOA OOy4aloLMMCA NpaBUNbHOroO oTBeTa B
BMAE TepMWHA, KpaTKoro onpeaeneHus, uudpoBoro 3HayeHus) / [pakTUKO-OpMeHTUMPOBaAHHbIE
3apaHus (Kencbl)

1. B norpe6 gnuHon 8 m n wupuHom 4 m 3ackinanu kaptodens cnoem 0,8 m. Macca kapTodens, ecnu
ero o6beMHasi NMoTHOCTb 620 ka/M°, paBHa ... OTBET NpVBEAUTE B Ke.
+ 15872




2. [Ins npopacTaHnsi CEMsIH OTYpLOB U OblHb B TEMNULE HY)XHO nogaepxusatb temnepatypy 30°C un
oTHocuTenbHyto BriaxHocTb 90%. Ecnu BnaxHbIn TepMOMETp ncuxpomeTpa nokasbiBaeT 29°C, a cyxon
30°C, To BNaXHOCTb B Tennuue paeHa ... OTBeT npuBeante B %.

+ 93

3. WapHupHo-pblyaxHbin ctorometatens «CLIP-0,5» nogHumaeT konHy ceHa Becom 5000 H Ha
BbICOTY 6 M. [MpM nogbeme 0gHOW KOMHbI OH coBepLumn paboTy ... OTBeT npuBeaute B Kx.

+30

4. [Ina nopgpepxaHus onpeferneHHon TemnepaTypbl B Tennuuax B XONOAHOE BpeMs roga ux
HeobxoamMMo otannuBaTh. [1pyn NonHoM cropaHum 6eH3nHa ob6bemMom 5 J1 BbIGENUTCS KOMMYECTBO TENMOThI

... MnoTHocTb GexauHa 710 ke/m®. YoenbHasi TennoTa cropaHus 6eH3nHa 4,6-107ﬂofc/;<e. OteeT npmBeguTe
B M/Ix.

+ 163,3
5. KNJ asuratens Tpaktopa, KOTOPOMY AnNsi BbINOMHeHWst paboTbl 18,9-107 /e notpe6osanock 20 /1
An3enbHOro TonnmMBa C yAerbHOW TEMNNIOTOW CropaHus Tonnvea 42,7-106,1bfc/1<z, paBeH ... [NNoOTHOCTb

[u3enbHoro Tonnmea 860 ka/m®. OTseT npuseguTte B %, OKPYrnNune A0 uernbiX.
+26



