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1. lacnopT poHIA OLIEHOYHBIX CPEACTB

B pesynbrare ocBoenust yueonoi nucuuruinael OY J1. 10du3zuka oOyvaromuiics
NoJbKeH o0naaaTh npeaycMotrpeHHbiMu PI'OC no cnenuanbHOCTH:
09.02.03 IIporpaMMHpOBAaHUE B KOMIIBIOTEPHBIX CUCTEMAX CICAYIOIIMMHA YMEHUSIMU,
3HAHUSIMU:

YMEHUSAMU:

¥Y1. YmeTh onuchiBaTh U O0BACHATH (PU3NYECKUE SABJICHUS U CBOMCTBA TEN

¥Y2. YMeTh OTau4aTh TUIOTE3bl OT HAYYHBIX TEOPHI

¥Y3. YMeTb nenath BbIBOJIBI HA OCHOBE AKCIIEPUMEHTAJIbHBIX JAHHBIX

Y4. VYmerb npuBOAUTH TNPUMEPHI, T[OKA3bIBAIOUIME, UTO HAOIIOJEHUS U
DKCHEPUMEHT SIBISIOTCA OCHOBOM JUISl BBIIBMIKEHUS THUIOTE3 M TEOPUM, MO3BOJSIOT
POBEPUTH UCTUHHOCTh TEOPETUUYECKUX BHIBOJOB

¥YS. YMeTh NpUBOAUTH MPUMEPHI MPAKTUYECKOTO HCIOIB30BaHUS (U3UUECKUX
3HaHUU

Y6. YmMmerp BoCIpUHMMAaTh M Ha OCHOBE IOJIYYEHHBIX 3HAHUN CAMOCTOATEIBHO
OlICHMBaTh MH(pOpMalUIo, coiepxkauryrocs B coobmenusx CMU, UurtepHere, Hay4yHO-
MOMYJIIPHBIX CTaThsIX

¥Y7. YMeTh NpUMEHSTH MOJTyYEHHbIE 3HAHUA JIJIS pelieHus pu3ndeckux 3aaad

¥8. Ymers onpenensth xapaktep (uU3MUecKOro mpouecca no rpaduky, tadiuie,
bopmyne

Y9. VYmers wusMepaAtrb psan (QU3MUECKUX BEIUYMH, MPEACTABISIS PE3yJIbTaThl
U3MEPEHUH C yYETOM HUX MOTPEIIHOCTEN;

¥Y10. YMeTb uCMoONb30BaTh MPUOOPETEHHBbIC 3HAHUS U YMEHHUS B IPAKTUYECKOUN
NEATEIbHOCTU Y MTOBCETHEBHOM KU3HHU.

3HAHUSIMH:

31. 3HaTbCMBICI IOHATHIA

32. 3HatbcMbICT GU3HUECKUX BETUYUH

33. 3HaThCMBICT (HPU3UIECKUX 3aKOHOB

34. 3HATBBKIAJ POCCHUICKUX M 3apyOEKHBIX YYEHBIX, OKa3aBIIMX HaWOOIbIIce
BJIMSTHUE HA pa3BUTHE DU3UKU
B pamkax mporpamMmbl y4eOHON AMCHMIUIMHBI PEANTM3yeTCs IMpOorpaMMa BOCIHUTAHMS,
HampaBlieHHass Ha  (QOpMUPOBaHUE CIEAYIOIIUX  JUMYHOCTHBIX  pE3yIbTaroB
(meckpunrTepos):
JIP4 I[lposBisiomuii U IEMOHCTPHUPYIOIIMN YBaXXEHUE K JIIOAAM Tpydd, OCO3HAIOLIUN
LEHHOCTh CcOOCTBeHHOro Tpyraa. Crpemsuiuiics k (OpPMUPOBAaHUIO B CETEBOM cCpere
JUYHOCTHO M MPO(HECCHOHAIBHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO CIIENIA».
JIP103aboTsimuiicss o0 3alMTe OKpY’XKamomIed Ccpeabl, COOCTBEHHOW M 4UyXKOH
6e30macHOCTH, B TOM YKCIe UG POBOH.
JIP14 [Ipuo6pereHne 00yJyarommmMcs HaBbIKa OIEHKH HH(OpManuu B I(poBoOi cpene, ee
JOCTOBEPHOCTh, CIIOCOOHOCTH CTPOUTH JIOTMYECKHE YMO3AKIIOYEHUS HAa OCHOBAaHUHU
MOCTynarole HHPopMaIuu U JaHHBIX.
JIP23 TlonydyeHue oOy4yaromMIMMUCS BO3MOXKHOCTU CaMOPACKPBITHS U CaMOpealin3alus
JINYHOCTH.
®opmoii arTecTaluy Mo yueOHON JUCHUILIUHE SIBJSETCS YCTHBIN SK3aMEH



2. Pe3yabTaTrhl 0OCBOCHHMS Y4eOHOM IUCHUILIMHBI, OAJIEKALIHe IPOBEPKe
2.1. B pe3ynapraTe arrecraudd IO Y4Ye€OHOW JUCUUIUIMHE OCYILIECTBIAETCA

KOMIUJIEKCHass TpOBEpKa CIEAYIOIIHUX YMEHUH U

dbopmupoBaHusi OOIIMX KOMIETEHIIHNM

3HAHMU,

a TaxKKE JUHaMHKa

PesyabraTsl
o0yueHmus:
YMeHUs1, 3SHAHUS

IMoka3aTeu OlleHKH pe3yJibTaTa

PesyabTaTsl
o0y4YeHusl: YMeHHs,
3HAHUA

SHaAHMA:

31.3HaTECMBICHT
OHIATUU

3HATh CMBIC] HOHATHM: (PU3HYECKOE
sBJeHHE, (U3NUecKas BeJIUUHHA,
(bU3UYECKU 3aKOH, TCOPHS,
MIPUHIIUII, TTOCTYJIAT, TPOCTPAHCTRBO,
BpeMsl, BEIIECTBO, B3aUMOJCUCTBHE,
HMHEpIMaJIbHAs CUCTEMa OTCUeTa,
MaTepHalibHasi TOYKa, UJieaIbHbIN
ras, 3JICKTPOMarHuTHOE T0JIE,
pPE30HAHC, DJICKTPOMArHUTHbIC
KoJIeOaHMs, DJIEKTPOMarHuTHAS
BOJIHA, KBAaHT, BOJIHA, OTOH, aTOM,
aTOMHOE S1p0, HOHU3UPYIOIIHUE
U3IydeHus, 1e(EeKT MacChl, SHEPTHUs
CBSI3U, PAIMOAKTUBHOCTb;

Tekymui KOHTpPOIb B
dbopwme:

YCTHOTO OIIpoca,
OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI,
MIPOBEPKU JIOMAaITHUX
3aJaHu;

MpE3CHTAlNI U
COOOIIIEHUI O TEMaM,
VHIUBUYaJIbHbBIX
MPOCKTHBIX 3a/IaHUH,
OLICHKU BBITTIOJTHEHUS
CaMOCTOSITEIbHBIX u
KOHTPOJIBHBIX PadoT.

32.3HaTbCMBICIT
(bHU3UIECKUX
BEJINYUH

3HATHh CMBICH (DM3MYCCKUX BEIUYMH
Iy Th, IIEpEMEIICHHIE, CKOPOCTh,
YCKOpPEHHE, Macca, INIOTHOCTh, CHIIA,
JaBJICHUE, HMITYJIbC, padoTa,
MOIITHOCTh, KHHETHYECKast SHEPT U,
MOTEHITMAIbHAS YHEPT U,

K03 (HUIUEHT MOJIE3HOr0 ACHCTBHS,
MOMEHT CHJIbI, IEPUOJ, YacCTOTa,
aMILIATY1a KOJICOaHHH, JIMHA
BOJIHEI, BHYTPCHHSSI SHEPI U,
yAeIbHas TEIIOTa ITapoo0pa3oBaHusl,
yAeIbHAS TSIIOTA IJIABJICHUS,
yAeIbHAs TEIIOTa CrOpaHus,
TeMIieparypa, abCoItOTHAs
TEMIIepaTypa, CPeIHIST KHHETHICCKAS
SHEPTHS YaCTHI] BEIISCTBA,
KOJIMYECTBO TCIUIOTHI, yACIbHASL
TEIJIOEMKOCTh, BIIAXKHOCTh BO3/IyXa,
AJIEKTPUYECKUH 3apsijl, CUJia
AIEKTPUUYECKOTO TOKa,
AJICKTPUUYECKOE HAPSHKCHUE,
AJICKTPUUYECKOE CONTPOTUBJICHHUE,

Tekymuii KOHTpPOJIb B
bopwme:

YCTHOTO OMpoca,
OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI,
MPOBEPKA  JIOMAILHUX
3aJaHu;

MpE3CHTANI AN
COOOIIEHHUH 110 TEMaM,
WHVMBUAYaJIbHBIX
MPOEKTHBIX 3aJIaHUH,
OLICHKU BBITIOJTHEHUS
CaMOCTOSITEIbHBIX u
KOHTPOJIbHBIX PadoT.




paboTa ¥ MOIIHOCTh JEKTPUUECKOTO
TOKa, HAPSXKEHHOCTH
3JIEKTPUYECKOTO T0JIsI, PA3HOCTD
ITOTEHUIAAIOB, AJIEKTPOEMKOCTb,
SHEPIHUs AICKTPUUECKOTO TOJIS,
AJIEKTPOABUKYIIAS CHJIA, MATHUTHBIN
IMOTOK, UHYKIIMSI MAarHUTHOTO TIOJIS,
WHIYKTUBHOCTb, SHEPTUSA
MAarHUTHOTO MOJIS, TOKA3aTEeNb
npesioMiieHusi, GOKyCHOE PacCTOsTHUE
JIMH3BI, ONITUYECKAsl CUJIA JIUH3HI,

33.3HaTbCMBICT
buznUIecKux
3aKOHOB

IMPUHIMIIBI CYTIEPIIO3UITUHA 1
OTHOCHUTEIIBHOCTH, 3aKoH [lackans,
3aKOH ApXuMesa, 3aKOHbI IMHAMUKH
HproToHa, 3aK0H BCEMHUPHOTO
TATOTEHHMS, 3aKOH COXpaHCHUS
UMITyJIbca U MEXaHUYCCKON SHEPIUH,
OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-
KHHETUYECKOI TEOPHUH T'a30B,
YpaBHEHUE COCTOSHUS HACATLHOTO
rasa, ra3oBbI€ 3aKOHEI, 1 1 2 3aKOH
TEpMOJAMHAMUKH, 3aK0H [ 'yKa, 3aKoH
COXpaHEHHS AICKTPUUIECKOTO 3apsia,
3akoH Kymnona ,3akon OMma
JUISTy4acTKa dJIEKTPUUSCKON 1IETIH,
3akoH OMa JUIsI TOJTHOM I1eTIH,3aK0H
Jxxoyna — JIeHua, 3aKOH 3J1EKTpo-
MarHuTHOW WHIYKIIMH, 3aKOH
MPSAMOJIMHEHHOTO PacIpoOCTPaHEHUS
CBETa, 3aKOH OTPAKCHHS CBETA,
3aK0HBI poTod(PdeKTa, 3aK0H
MIPEJIOMJICHUS CBETA, 3aKOH CBS3HU
MaccChl M DHEPIuH, nocrynatel bopa,
3aKOH paJIMOAKTUBHOIO pacraja;
OCHOBHBI€ MOJIOKEHUS U3y4aeMbIX
(U3UYIECKUX TEOPHUI U UX PO B
dbopMHUpOBAaHUN HAYYHOTO
MUPOBO33PECHUS

Tekymuin KOHTpPOIb B
dbopwme:

YCTHOT'O Ompoca,
OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI,
MPOBEPKHU JIOMAITHUX
3aJaHuM;

MpEe3CHTAlNI U
COOOIIIEHUI O TEMaM,
VHIUBUIYaJIbHBIX
MPOCKTHBIX 3a/IaHUH,
OLICHKU BBITTIOJTHEHUS
CaMOCTOSITEIbHBIX u
KOHTPOJIBHBIX PadoT.

34.3HaTBEBKIIA]
POCCUNCKHX
3apyOCIKHBIX

Y4YCHBIX, OKa3aBIIMX

HaAnUOOJIbIIIEE
BJIMSTHUE

Ha

Tekymmii KOHTpPOJb B
dhopme:

YCTHOI'O Ompoca,
OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI,
MPOBEPKU  JIOMAIIIHUX




pa3BUTHE PUUKHU.

3aJaHuM;

MpEe3CHTAlNN 158)071
COOOIICHUH 110 TEMaM,
OIICHKHU BBITIOJTHEHUS
CaMOCTOSTEITbHBIX U
KOHTPOJIBHBIX PadoT.

YMmeHus:
Y1.Ymetb dusndeckue siBIeHus :;paBHOMEpHOE | Tekymuid KOHTPOIb B
OIHCHIBATH U | IPSMOJIMHEHHOE TBUKECHHE, dopme:
OOBSICHITH PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE YCTHOTO OTIpoca,
dusndeckue JBW)KCHUE, TIepe/iada JaBIeHUs OTBETOB Ha
SIBIICHUSI M CBOMCTBA | )KUJKOCTSIMH U Ta3aMH, KOHTPOJIbHBIE BOIIPOCHI,
TEJI. MEXaHUYEeCKHe KOJCOAHNS U BOJIHBI, | MPOBEPKH  JOMAITHUX
mudy3us, TEIIOMPOBOAHOCTS, 3aJjaHui;
KOHBEKIIUS, U3TyYeHue, UCIapeHue, | JabopaTOpHBIX pador,
KOHJICHCAITUs, KHTICHHE, TJIABJIICHNAE, | MPE3CHTAIUM 170031

KpUCTAJUIN3AIUs, DJICKTpU3alus Tel,
B3aMMOJICHCTBUE IIEKTPUUECKUX
3aps10B, B3aUMOJCHCTBUE MAarHUTOB,
JIeCTBYE MAarHUTHOTO TOJISI Ha
MPOBOJHUK C TOKOM, TEILJIOBOE
JEUCTBUE TOKA, AJIEKTPOMAarHuTHAs
WHIYKIMIO, OTpaKEHHUE,
MPEJIOMIIEHUE U JUCTIEPCUS CBETA;
(bM3MYEeCKUe SIBJICHUS U CBOMCTBA
TEJI:ABM)KCHUE HEOCCHBIX TEN U
HMCKYCCTBEHHBIX CITYyTHUKOB 3€MJIH;
CBOMCTBA T'a30B, KUJIKOCTEH U
TBEPJBIX TEJ; JICKTPOMArHuTHas
WHIYKIHIO, PACIPOCTPAHECHUE
3JICKTPOMATHUTHBIX BOJIH; BOJHOBBIE
CBOICTBA CBETA; U3JIyYECHHUE U
IIOTJIOIICHUE CBETA aTOMOM;

dboToddhexT;

COOOIIIEHUI O TEMaM,
OILIEHKH BBIMIOJIHEHUS
CaMOCTOSITEIIBHBIX U
KOHTPOJIBHBIX PaboT.

Y2.Ymerp oTn4aTh
TUIIOTE3bI OT
HaY4YHBIX TEOPUHU;

OTJIMYATh TUIIOTE3bI OT HAYYHBIX
TEOPHI1; JIeJIaTh BHIBOJIbI HA OCHOBE
AKCIIEPUMEHTAJIbHBIX JAHHBIX;
MPUBOAUTH TPUMEDPHI,
MTOKa3bIBAIOIINE, YTO: HAOTIOACHHS U
SKCIIEPUMEHT SIBIIIOTCS OCHOBOM 11
BBIJIBUYKCHUS TUTIOTE3 M TEOPHU,
MTO3BOJIIOT IPOBEPUTh UICTUHHOCTH
TEOPETUYECKHUX BBIBOJIOB;

Tekymmii KOHTpPOJb B

dhopme:

YCTHOTO OMpoca,
OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI,
MPOBEPKU  JIOMAIHUX
3aJIaHUH;

1abopaToOpHBIX padoT,
MIPE3CHTAlNI 1580071




(duznueckas Teopus gaeT
BO3MOXXHOCTb OOBSICHSITh U3BECTHBIE
SBJICHUSI IPUPOJIbI U HAYUHBIE (DAKTHI,
Ipe/ICKa3bIBaTh €I1€ HEM3BECTHHIE
SBJICHUS,

COOOIICHUH 110 TEMaM,
OLIEHKU BBITIOJTHEHHS
CaMOCTOSITETIbHBIX U
KOHTPOJIbHBIX PadoT.

¥Y3.YMerb  nmenath | pe3yJbTaThl Tekymui KOHTpPOIb B
BBIBOJIbI Ha OCHOBE | DKCIIEPUMEHTOB:HE3aBUCUMOCTh dbopwme:
AKCTIEPUMEHTAIBHBIX | YCKOPEHUSI CBOOOHOTO MaJeHUs OT | YCTHOT'O OIpoca,
JTAHHBIX; Macchl MaJAIIero Tena;; OTBETOB Ha
MOBBIIICHUE JABJICHUS ra3a Py €ro | KOHTPOJIbHBIE BOIPOCHI,
HarpeBaHUU B 3aKPBITOM COCY/IE; MPOBEPKU  JIOMAIITHUX
OpOYHOBCKOE JIBUKEHUE; 3aJIaHui;
AJIEKTPHU3AIUS TEJ IPU UX KOHTAKTe; | JIabopaTOpHBIX padoT,
B3aUMOJICHCTBHUE TIPOBOTHUKOB C MIpe3CHTAIUI U
TOKOM; JICUCTBUE MarHUTHOTO MOJIsI COOOIIEHUH 110 TEMaM,
Ha MTPOBOJIHUK C TOKOM; 3aBUCUMOCTH | OIICHKHU BBITIOJTHECHUS
COTIPOTHUBJICHUS TTOTYTIPOBOTHUKOB CaMOCTOSITEIbHBIX U
OT TeMIepaTyphl U OCBEIICHNUS, KOHTPOJIBHBIX PadoT.
ANEKTPOMArHuTHas HMHAYKIUS;
pacrpocTpaHeHue
ANEKTPOMArHUTHBIX BOJIH;
aucnepcusi, tHTephepeHIus u
nudpakiys CBeTa; U3TydyeHue u
MOTJIOIEHUE CBETA aTOMaMH,
auHenyaThie crieKTphl; GoTodhPeKT;
PaaOaKTUBHOCTD;
Y4.Ymetb IIPUBOAUTH IIPUMEPHI OIBITOB, Tekymuii KOHTpPOJIb B
IPUBOAUTH WUTFOCTPUPYIOMIUX, YTO: dopme:
IPUMEPBHI, HAOJIIOICHHS ¥ DKCIIEPUMEHT CITYy’KaT | YCTHOTO OIpoca,
MOKa3bIBAIOIIINE, OCHOBOM 11JIs1 BBIJIBUKEHUS TUTIOTE3 U | OTBETOB Ha
YTO: HAOJIOJEHUS U | MOCTPOCHUS HAYYHBIX TEOPHIL; KOHTPOJIbHBIE BOIIPOCHI,
AKCHEPUMEHT AKCIEPUMEHT MO3BOJIET MPOBEPUTH | IPOBEPKU  JTIOMAIHUX
SABJSIFOTCS  OCHOBOW | MICTUHHOCTBH TEOPETUUECKUX 3a1aHUN;
JUIL  BBIABMIKEHHS | BBIBOJOB; (hM3HWUYECKas TCOPHS TacT 1a00paTOPHBIX PadoT,
TUTOTE3 W TEOPHUH, | BOBMOKHOCTh OOBSICHATH SBICHUS Mpe3eHTaII U
MO3BOJISIOT IPUPOJIBI U HAyYHBIE (AKTHI; COOOLIEHUH 110 TEMaM,
MIPOBEPUTH dusnueckast TeOpus MO3BOJSIET OLICHKU BBITIOJTHEHUS
HUCTUHHOCTD MpeACKa3bIBaTh €IE€ HEU3BECTHHIC CaMOCTOSITEbHBIX U
TEOPETHUECKUX SIBJICHUSI U UX OCOOEHHOCTH; MPHU KOHTPOJIbHBIX PadoT.
BBIBOJIOB; 00BSICHEHUU MPUPOIHBIX SIBICHUI
dusnyeckass TeOpus | UCTIONIB3YIOTCS (PU3NUECKUE MOJIEIH;
Ja€T  BO3MOXHOCTb | OJIMH U TOT %€ MPUPOJIHBIA 00OBEKT
OOBSICHSITH WJIM SIBIGHUE MOKHO UCCIIEJIOBATh Ha




W3BECTHBIE SIBIICHUS
MPUPOABl U HAYUYHBIE

OCHOBE HCIIOJIb30BaHUS Pa3HbBIX
Mojieel; 3aKOHbI (DU3UKU U

(akThI, (u3znyeckre TeOpUH UMEIOT CBOU
IIPEICKa3bIBaTh €LIEe | ONPENCIICHHbIC IPAHULIBI
HEU3BECTHHIC IIPUMEHUMOCTH;
SIBJICHUS;
YS.Ymers IIPUBOJIUTH IIPUMEPBI IPAKTUYECKOr0 | TeKylmui KOHTPOJb B
IIPUBOJUTH npuMeHeHUs (U3NUEeCKUX 3HAaHUN dopme:
IIPUMEPBHI 3aKOHOB MEXaHMKH, TEPMOJAUHAMUKU | YCTHOTO OIpOCa,
IIPAKTUYECKOTO Y DJIEKTPOJAUHAMUKHU B DHEPIETUKE; OTBETOB Ha
VICIIOJIb30BAHUS Pa3IMYHBIX BUIOB KOHTPOJIbHBIE BOIIPOCHI,
(Gu3MYECKUX 3HAHUM | DIEKTPOMArHUTHBIX U3TYUYEHUHN 1)1 | IPOBEPKU  JOMAIIHUX
pa3BUTUSA PaUO- U 3a1aHUN;
TEJICKOMMYHU KA, KBAHTOBOU 71a00paTOpPHBIX padoT,
(bU3KMKY B CO3J]aHUU SACPHON IIpE3EHTaLUN 1581051

SHEPIeTUKH, JTA3€POB OMPELIIATH
XapakTep pU3NUECKOro mporecca mno
rpaduky, Tabnuie, popmyie;
NPOAYKTHI SIIEPHBIX pEaKIuii Ha
OCHOBE 3aKOHOB COXPaHEHHUS
AIIEKTPUYECKOTO 3apsijia 1 MacCOBOTO
qHca;

COOOIIIEHUI O TEMaM,
OLIEHKH BBITIOJTHCHHSI
CaMOCTOSITETTbHBIX U
KOHTPOJIBHBIX PadoT.

¥Y6.YMeTh
BOCIIPUHUMATh U Ha
OCHOBE MOJYYEHHBIX
3HAHUM
CaMOCTOSITEIILHO
OIICHUBATH
nH(pOpMaIIHIO,
colepKalryocss B
coobmenuax CMU,
HNuTepHeTe, Hay4yHO-

ONMKCHIBATH (PyHIAaMEHTATbHBIC
OIIBITHI, OKA3aBIINE CYIIECTBEHHOE
BJIIMSTHUE HA pa3BUTHE (DU3UKU;

Tekymuii KOHTpPOJIb B

bopwme:

YCTHOTO OIpoca,
OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI,
MPOBEPKH  JIOMAITHUX
3aJaHuM;

1abopaTopHBIX padoT,
MpE3CHTAlNI 1583071

COOOIIEHHUH 110 TEMaM,

MONYJISIPHBIX OLICHKU BBITIOJTHEHUS
CTaThsX. CaMOCTOSITEIbHBIX U
KOHTPOJBHBIX PaboT.
Y7.Ymerb IIPUMEHSATH MOJIYYECHHBIC 3HAHUA U1 | TeKymuid KOHTPOJIb B
MPUMEHSTh pereHus GU3NIECKUX 3a/1a4 bopwme:
MOJIyYEHHbIE 3HAHUS YCTHOTO OMpoca,
TUISt peuieHus OTBETOB Ha
dusznuecknx 3amay; KOHTPOJIbHBIE BOIPOCHI,
MPOBEPKUA  JIOMAIHUX
3aJIaHUH;
1abopaTopHBIX padoT,
MIPE3CHTAlNI 1583071
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COOOIICHUH 110 TEMaM,
OLIEHKU BBITIOJTHEHHS
CaMOCTOSITETIbHBIX U
KOHTPOJIbHBIX PadoT.

¥Y8.Ymern
OTPEEINSITh
XapakTep
(duznyecKoro
nporecca
rpaguxy,
(bopmyne;

10
TabauIe,

Tekymui KOHTpPOIb B

dbopwme:

YCTHOTO OTpoca,
OTBETOB Ha
KOHTPOJIbHBIC BOTIPOCHI,
MPOBEPKH  JIOMAITHUX
3aJaHuM;

MPAKTUICCKUX,
1abopaTopHBIX paboT,
MpEe3CHTAlNN 50051
COOOIIIEHUI O TEMaM,
WHIUBUIYaJTbHBIX

MIPOCKTHBIX 3aJJaHUM,
OLICHKH BBITIOJTHEHUS
CaMOCTOSITEIbHBIX U
KOHTPOJIBHBIX PaboT.

Y9.YMeTh U3MEpATh
pan (bu3nIeCKux
BEJINYMH,
IpEeCTaBIISA
pe3yJbTaThI
U3MEPECHUN C YUETOM
UX TOTrPEIIHOCTEM;

U3MEPSTH: PACCTOSTHUE, IIPOMEKYTKH
BPEMEHH, MaccCy, CHITy, TaBJICHUE,
TEMIIEPaTypPy, BIAXKHOCTh BO3/IyXa,
CHJIy TOKa, HalpsDKEHUE,
AIIEKTPUUYECKOE COMIPOTUBJICHUE,
paboTy U MOITHOCTH AJIEKTPHUUIECKOTO
TOKa; CKOPOCTh, YCKOPEHHE
CBOOOHOI0 NaJICHUS; TNIOTHOCTh
BEIIECTBa, pabOTy, MOIIIHOCTb,
SHEPTUI0, KOADPUITUEHT TpEeHUS
CKOJIBXKEHHUSI, YISTbHYIO
TEIJIOEMKOCTh BEIIECTBA, YACIbHYIO
TEIUIOTY IIaBieHus ibaa, 3C u
BHYTPEHHEE CONPOTHUBJICHUE
MCTOYHHUKA TOKA, ITOKA3aTellhb
IIPEIIOMIICHHSI BEIISCTBA,
ONTHUYECKYIO CHITY JTUH3BI, JTTUHY
CBETOBOM BOJIHBI; ITPEJCTABIIATh
PEe3YABTAThl U3BMEPEHUH C YIETOM HX
MOTPEIIHOCTEN;

Tekymuii KOHTpPOJIb B

bopwme:

YCTHOTO OIpoca,
OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI,
MPOBEPKH  JIOMAITHUX
3aJaHuM;

1abopaTopHBIX padoT,
MpE3CHTAlNI 1583071

COOOIIEHHUH 110 TEMaM,
OLICHKH BBITIOJTHCHHSI
CaMOCTOSITETILHBIX U
KOHTPOJBHBIX PaboT.




Y10.
UCIIOJIb30BaTh
PUOOPETEHHbIE

YwMeTb

3HaHUA W YMCHUS B

IIPAKTUYECKON
NEATEbHOCTU

IIOBCEJHEBHOM
KU3HHU.

n

Hcnonp30BaTh NPUOOPETEHHBIC
3HAHUS U YMEHHUSI B TPAKTHUUYECKON
JeATebHOCTU Y MOBCEIHEBHOMN
KUZHU JIJIS:

obecrieueHus: 6€30MaCHOCTH
KU3ZHEACATEILHOCTH B MPOIECcce
UCIIOJIb30BaHUS TPAHCIIOPTHBIX
CPEACTB, OBITOBBIX
3IEKTPONPUOOPOB, CPEACTB PATUO- U
TEJICKOMMYHHKAIIMOHHOU CBSI3H;
OIICHKH BJIMSTHUSI HA OPTaHU3M
YeJIOBEeKa U JIPYyTUe OpraHu3Mbl
3arpsA3HEHUs OKPYKAIOIICH Cpeibl;
palMoOHAILHOTO
IPUPOJIOTIOJIH30BAHUS U OXPAHBI
OKPY’KAIOIIEN CPEBI;

ompeiesieHnsi COOCTBEHHOM MO3UIINH
110 OTHOIIEHUIO K SKOJOTHYECKUM
npoOJjieMaM U TIOBEJICHUIO B
IIPUPOJHOM Cpefe

Tekymui KOHTPOJIb B
dbopwme:

YCTHOTO OIpoca,
OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI,
IIPOBEPKH JIOMAITHUX
3aJIaHU;
1abopaTopHBIX paboT,
MPE3CHTAlNN UIIN
COOOIIIECHUI 1O TEMaM,
OLICHKH BBITIOJTHEHUS
CaMOCTOSITEbHBIX U
KOHTPOJIBHBIX PadoT.
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3. OueHka ocBOeHUs Y4eOHOU TMCHUIIINHBI:

3.1. ®opMbI U METOABI OLICHUBAHUS

IIpeameTomM OLIEHKM CIIyaT yMEHHs M 3HaHus, npeaycMmorpeHHele PI'OC mno
nucuuiinae «dusukay,HanpaBieHHbIE HA (OopMUpOBaHKE OOLIUX U MPOQPECCUOHATBHBIX
KoMmneTeHIuid. KOHTpOJb U OlleHKa pe3yIbTaTOB OCBOCHUS NUCUUIUIMHBI OCYIIECTBIISIETCS
MPENOIaBaTeIeM B MPOLECCE MPOBEACHUS AyAUTOPHBIX 3aHSATHN, a TAKXKE BBINOJHEHUA
oOy4JaromuMHCs UHAUBUIAYAIBHBIX 3aaHuil. Texymuil KOHTpoiab B (opMme: YCTHOTrO
ompoca, OTBETOB Ha KOHTPOJBHBIE BOMNPOCHL, TMPOBEPKM JAOMAIIHUX 3a/JaHUN;
MPaKTUYECKUX, JIabopaTOpHBIX pPabOT, Mpe3eHTAluid WIM COOOIIEHUH 10 TeMmaM,
WHJMBUIYaJbHBIX TPOCKTHHIX 3adaHui. [IpoMeXyTOUYHBIM KOHTPOJb: MO pe3yjbTaTam
TeKylero Koutposis. Mtoroeas arrecramnusi B popme sk3ameHa. CTyJIeHT JOMyCKaeTCsl K
cladye 9K3aMeHa, €CM JJabopaTopHbIE, TeMAaTHYECKUE KOHTPOJIbHBIE M BHEAYJAUTOPHBIC
PabOTHI BBHIIOJTHEHBI Ha MTOJIOKUTEIbHBIC OIEHKH.

OneHKa 0TBETOB YYAIIUXCH

OuneHka 5 ctaBuTCA B TOM Cllydyae, €CJIM yJalluicsl TOKa3bIBACT BEPHOE OHUMAaHHUE
CYIIIHOCTH pPacCMaTPUBAEMbIX SIBICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB W TEOpPHi, JaeT
TOYHOE OIPEJICICHUE U HCTOJKOBAHME OCHOBHBIX MOHSTHUN, 3aKOHOB, TEOPUH, a TaKxkKe
MpaBUIbHOE OTpEe/ICHHEe (PU3MUECKUX BEIWYWH, UX CIUHHUI] U CIOCOO0B HM3MEPEHUS,;
IPABUJIBHO BBITIOJIHSIET YEPTEkKH, CXeMbl U TPapUKH; CTPOUT OTBET MO COOCTBEHHOMY
IJIaHy, COMPOBOXKIAET paccKa3 HOBBIMH MPUMEPAMHU, YMEET NMPUMEHUTh 3HAHUSA B HOBOU
CUTyalluu TPU BBINOJHEHUU MPAKTUYECKHX 3aJaHUI; MOXKET YCTAHOBHUTH CBSI3b MEKIY
U3y4aeMbIM M paHEe M3yYCHHBIM MaTepualioM, a TakKK€ C MaTepuajioM, YCBOEHHBIM IpHU
U3YUYEHUU JPYTUX MPEAMETOB.

Ouenka 4 ctaBUTCS, €CJIM OTBET YUCHHUKA YAOBIETBOPSET OCHOBHBIM TPEOOBAHUIM
K OTBETY Ha OILIGHKY 5, HO JaH 0e3 HCMOIb30BaHUA COOCTBEHHOTO TIlJIaHA, HOBBIX
IpUMEpOB, O€3 MPUMEHEHUs] 3HAaHWUW B HOBOHM CHUTyalluH, 0€3 HCIIOJb30BaHUS CBS3CH C
paHee HU3YYEHHbIM MAaTEpUaJOM W MaTEpUajIOM, YCBOECHHBIM NPU H3YYEHUH JPYTUX
NPEIMETOB; €CJIM YYallluiCs JOMYCTHJI OAHY OIMMUOKY WM He Oojiee IBYX HEI0YETOB U
MOJKET WX UCTIPABUTH CAMOCTOSTEIHHO UM C HEOOJBIION MOMOIIBIO YUUTEIS.

Ouenka 3 cTaBUTCA, €CITU yUAITUICS TPABUIIHHO MMOHUMAET (PU3HUUECKYIO CYITHOCTh
paccMaTpUBaeMbIX SIBJICHUU M 3aKOHOMEPHOCTEW, HO B OTBETE HMEIOTCS OTACIIbHBIC
mpoOensl B YCBOGHHHM BOMPOCOB Kypca (HU3WKHM, HE MPEMSTCTBYIONIME JalbHEUIIEMY
YCBOGHHUIO MPOTPaMMHOI0 MaTrepuaja; yMEEeT MNPHUMEHSATh IOJIyYEHHbIE 3HAHHS MpU
pEIICHUH TPOCTHIX 3a7a4 C KCIIOJIB30BAaHUEM TOTOBBIX (DOPMYI, HO 3aTPYAHSETCS MPHU
perieHnn 3aaa4, TpeOyromux npeodpa3oBaHusi HEKOTOPBIX (HopMylT; momycTri He Oonee
OJIHOU Tpy0Ooil OMMOKU U ABYX HEJ0YETOB, HE Oosiee OAHOUN IpyOoil U OJHON HerpyOoii
om0k, HEe Oojee ABYX-TpeX HErpyObIX OMHMOOK, OJHOW HEerpyOoi OommOKH W Tpex
HEJI0YETOB; JOMYCTHUI YETHIPE WM IIATh HEJIOYETOB.

OneHka 2 CTaBUTCSA, €CIM YYalllMMCAd HE OBJAJE] OCHOBHBIMM 3HAHUSIMU H
YMEHUSIMU B COOTBETCTBUH C TPEOOBAHHUSIMU MPOTPAMMBI M IOMYCTHII OOJBIIIE OMHMOOK 1
HEJI0YETOB, YeM HEOOXOAUMO JIJIsi OLIEHKH 3.

OueHKa MUCbMEHHBIX KOHTPOJBHbIX PA00T
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Ouenka 5 craBuTcsl 3a pabOTy, BBIMIOJTHEHHYIO MOJHOCTBbIO 0€3 OIMOOK U
HEJI0YETOB.

Ouenka 4 ctaButcs 3a padoTy, BBIIIOJHEHHYIO TIOJHOCTBIO, HO MPU HAJIMYUHU B HEH
He Oosiee 0JTHOM HerpyOoil omMOKU U OJHOTO HEJouUeTa, He 00Jiee TPEeX HEJO0UETOB.

Ouenka 3 craBUTCS, €CIM YYEHUK MPABUIBHO BBIOJHWI HE MeHee 2/3 Bcell
paboThl WU JOMYCTHJ HE Oosee OJHOW rpyOol OMIMOKH M JIBYX HEIOYETOB, HE Ooliee
OJIHOU TpyOoii.

IlepeyeHb OLIMOOK

I'pyObie ominOkm

1. He3nanue omnpeneneHUl OCHOBHBIX TMOHSTHM, 3aKOHOB, MPaBWJI, OCHOBHBIX
NOJIOXKEHUI Teopuu, (GOopMyJl, OOIIEIPUHATHIX CUMBOJIOB 0003HAYEHUSI BEJIUYMH, €IUHUI]
UX U3MEPEHHUS.

2. HeymeHue BbIIENSTH B OTBETE IIABHOE.

3. HeymeHue mpumeHSTh 3HaHUS JUIsl pelIeHUs 3a7ad U OOBSCHEHHUS SBICHU;
HENPAaBWIBHO C(HOPMYIMPOBAHHBIE BOMPOCH 3aJa4l WM HEBEPHBIE OOBSICHEHUS XOJa ee
pElIeHMs; HE3HAHUE NPUEMOB PEIICHUs 3a]1a4, aHAJIOTUYHBIX paHee PEUICHHBIM B KJIACCE;
OLIMOKH, TTOKA3bIBAIOIIME HEMPABUIIBHOE MTOHUMAHKE YCIOBUS 3aJ]a4l WM HEMPaBUIbHOE
UCTOJIKOBAHHE PEIICHUS.

4, HeymeHue 4ynTaTh U CTPOUTH rpa)UKu U MIPUHIUITHAIHHBIE CXEMBI.

5. Heymenue mnoarotoBuTh K paboTe YCTAaHOBKY WJIM  JlabopaTOpHOE
o0opyAOBaHUE, MPOBECTH OMbBIT, HEOOXOUMbIEC PACUETHI WJIK KCIIOJIb30BATh MOJYYCHHbIC
JaHHBIE JJIS1 BEIBOJIOB.

6. HeOpexnoe oTHomieHue kK jJabopaToOpHOMY OOOPYIOBAHUIO U U3MEPUTEIHHBIM
mpudopam.

7. Heymenue onpenenuTs NoKa3aHUe U3MEPUTEIHLHOTO MPUOOpAa.

8. Hapymenne TtpeOoBaHMiI mpaBuUi OE30MACHOTO TPyAa MPH BBHITIOJHCHUHU
HKCIIEPUMEHTA.

Herpyonie omunoxku

1. Herounoctu ¢oOpMyIUPOBOK, ONPEICICHUM, IOHATUA, 3aKOHOB, TEOPHH,
BbI3BAHHBIC HEIMOJHOTOM OXBaTa OCHOBHBIX MPHU3HAKOB OIPEACISIEMOr0 TOHSATHS,
OLIMOKH, BHI3BAHHbBIE HECOOJIOJJIEHUEM YCIOBUN IPOBECHUS OIBbITA WM U3MEPEHUII.

2. OmuOKH B yCIIOBHBIX 0003HAYCHUSAX HA MPUHIIUITHATBHBIX CXEMaX; HETOUHOCTH
gyeprexel, rpaduKoB, CXEM.

3. Tlpomyck i HETOYHOE HANMCAHNE HAMMEHOBAHUN €TUHUI] BETUYHH.

4. HepanuoHaabHBIA BHIOOp X014 PEIICHHUS.

Henouyersl

1. HepauuonaibHble 3anvcud TpPU BBIYUCICHUSX, HEPALMOHAIBbHBIE MPUEMBI
BBIYUCJICHUH, TPE0Opa30BaHUi U pEIICHUN 3a1aY.

2. Apubpmernueckne OMMOKNM B BBIYUCICHHSIX, €CIIM 3TH OMMOKU Tpybo HE
HCKaXXaloT pPeajibHOCTh MOJIYYEHHOTO pe3yibTaTa.

3. OtnenpHBIC MOTPEUITHOCTH B (OPMYITHPOBKE BOTIPOCA WIIA OTBETA.

4. HeOpexxHOe BBINOJHEHUE 3aMKUCEH, YePTEkKEH, cxeM, rpauKoB.
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5. Opdorpaduyeckrie 1 TyHKTyallMOHHbBIE OIIHOKHU.

3.2. Tunossblie 321aHUSA VISl OLICHKU OCBOCHUS Y4eOHOM TUCUMILIUHBI

3.2.1. TumoBble 3axaHusi AJds oOueHKH 3HaHui 31-34, ymenmii Y1-¥Y10
(TeKy1Mid KOHTPOJIB).

YcTHbI ppoHTANbHBIA U MHAUBUIYAJIBHBIN ONPOC; pa3IMYHbIe BUbI MUCbMEHHBIX
CaMOCTOSTEIbHBIX PabOT; (PU3NMUECKUE AUKTAHTHI; OTYETHI MO JAOOPATOPHBIM padoTaMm;
TEMATUYECKOE TECTUPOBAHUE; KOHTPOJIbHbIE pabOThl; CEMUHAPHI; BHITOJIHEHHE
WHJVMBUAYAJbHBIX 3aJIaHNUI; IPE3CHTAIIMH; PELICHUE PA3JINYHbBIX BUAOB 33/1a4;
BHEAyIUTOPHAs CAaMOCTOSITENbHAs paboTa ; HECTaHIapPTHBIE 3aJaHUS U T.J.

3.2.2.1. TunoBble 3agaHus A oueHKHU 3Hanmii 31, 32, 33, ymennii Y1, Y3, Y6,
Y7 (pyOe:kHbIH KOHTPOJIb)

KonTtponshas pabora:KunemaTtuka

Bapmunanr 1

Yacts A

Al. PaBHOMEpHBIM JIBU>)KEHHE HA3bIBAIOT. . .
A. IBWXXEHUE, TPU KOTOPOM TeJO B JIIOObIE paBHbIE MPOMEXKYTKA BPEMEHU MPOXOJUT
HEpaBHbBIC MTyTH
b. nBrkeHue Tena, Ipu KOTOPOM €ro TPAEKTOPHUEH SABISAETCS NpsiMast JINHUS
B. nBrxeHue, Ipu KOTOPOM TENO B JIIO0BIE PaBHBIE POMEKYTKH BPEMEHU NIPOXOJIUT paBHbIE
Iy TH
I'. nBrKEeHUE Tena, Ipu KOTOPOM €ro TPAEKTOPUEH SABISAETCS KpUBasl TUHUS.

A2. Tpaekropuel ABMKEHUS HA3bIBAIOT ...

A. TWHUIO, BAOJIb KOTOPOM ABMIKETCS TOUKA b. xoopauHaTy «X» TOYKH

B. BekTOp, coequHAIONMI 1BE COCETHUE TOUYKHU ['. AuHY NPOWIEHHOT O Iy TH
A3. YpaBHEHHE PaBHOYCKOPEHHOTO MPSIMOJIMHEMHOIO ABUXKCHUSI UMEET BHU/I. . .

at? at? at?

A. $=0,t+ 72 B. s=x+ut+ 2 Bs=v,t+ot Is=xt+ 2 "
A4.Omnpenenure 1o rpaduKy 3aBUCUMOCTH MYTH OT BPEMEHH ig

MyTh, IPOWUJICHHBIN TEJIOM 3a IPOMEKYTOK BpeMEHHU OT 3 110 5 C. 9

A.15Mm B.9m B.6m TI.12wm/c :

012345 t¢c
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AS5. YpaBHEHHE JBMKEHUS UMeeT BUJI X= 6+12t+4t%. Uemy paBHO
YCKOpPEHHE Tena?
A. 6 m/c? B.-4wm/c>  B.12wm/c? I. 8wm/c?

A6. Teno coepIIMIIO OJVH MOJIHBINA 000POT IO OKPY>KHOCTH paauyca 1 M.
Ilepemerienue tena paBHo. ..

A.3.14m b.6 M B. 6.28 m I.OwMm
A7. EqyHunia usMepeHusi yCKOPEHUS. . .
A.m B. m/c B. m/c? I.c
A8. YactoTa 060pOTOB 3TO. ..
A. 4ynciio 000pOTOB BpalleHus Teia b. uncio 000poTOB B € AMHULLY
BpEMEHHU
B. Bpemst omHOTO 060pOTa I'. Bpemst IBMKEHUS Tea
A9. [leHTpOCTpEeMHUTEITFHOE YCKOPEHHE BhIpayKaeTcst (POPMYIIOH. . .
U3 U
A. 0= 4mnRB. o =R B.a=t I o =vet
A10. Ilepuon kosiebaHuii Tesa U3MEPSIETCS B. ..
A.c b. ' B. c/™m . m/c
Yacrs b

B1. Ioe3n Hayan JBUKEHUE U3 COCTOSIHUA MOKOs ¢ yckopenuem 0,1 m/c2,
3a kakoe BpeMsi OH MOXKET pa3BUTh CKOPOCTh 18 km/u?

Yactr B

Bl. MarepuanbHasi TOYKa JIBHXETCS MO OKPYXHOCTH paauyca 50 cMm ¢
yacTtoTol BpamieHus 0,2 ¢t

Hatinure:

a) IepuoJT 0OpaIlIeHUsT MaTepUaIbHON TOUYKH

0) e€ IMHENHYIO0 CKOPOCTh

B) LICHTPOCTPEMUTEIILHOE YCKOPEHHUE.

Dmanon omeema

Al A2 A3 A4 AS A6 A7 A8 A9 | A10
b

B A A B r r B b A
bl U-Ty v, v
a= t : 1k Ve=0a=t t a=50c
Bl 2R 2
V=— i
T==5¢ T =0,628m/c a,=R =0,8m/c?

Kpumepuu ouenku:
Obuwee uucno 6annos 50.
Yacte A Kaxnaplit BepHbIN 0TBET-2,5 0
Yacte b -10 6 (36-tiepeBoa B cuctemy CU,46-onpeaenenue ¢hopmyibi,30-
MareMaTH4. pacuer)
UYacte B-1506. (BepHOE penieHue kaxaoro tana->S 0)
U3 xonuvecmea HabpanHwvlx 6ANNO08.
90-100% - oreHKa 5 «OTIHYHOY,
80-89% - omerka 4 «Xopomioy,
14




70-79% - omieHKa 3 «yIOBIETBOPUTEIHLHOY,
69% 1 MeHee - OLICHKA 2 «HEYIOBIETBOPUTEIIBHO.

3.2.2.2 TunoBble 3a7aHud isl oueHKHU 3HaHuu 31, 32, 33, 34, ymenuii
¥Y1,V¥2,¥3, Y6, Y8 (pyOe:kHbII KOHTPOJIb)

KourposbHas padora:/luHamuka

Yacts A

A1.Cuna, neiicTByrolas Ha TMHAMOMETP, U300paKEHHbBIN HA PUCYHKE,
paBHa... H
A. 1,3 H.
b. 1,5H.
B. 1,8 H.
I.1H.

A 2. BTopoii 3aKOH HhIOTOHA YTBEPKIACT. ..
A. cuna, AEUCTBYIONIAs HA TEJO, 3aBUCHUT TOJIBKO OT CKOPOCTH.
b. cuia, nelicTByromas Ha TEI0, paBHA Macce JIEJIEHHOM Ha YCKOPEHUE.
B. cuia, neiicTByromiasi Ha T€JI0, paBHA IPOU3BEICHHUIO MACCHI TEJA Ha
CO00IIIaeMO€ TOM CUIION YCKOpPEHHUE.
I'. cuna, nelicTByromas Ha TEJIO, paBHA YCKOPEHUIO TeJa ,JEJIEHHOMY Ha €ro

(=}
Lol

LILL

=1

|’|1|

Maccy.
A 3. Tlox neiictBuem cuibl 20 H Teno npomio 5 M. Kakast pabota 6pl1a

coBeplieHa?

A.20 H. b. 100 [Ix. B. 0,25 JTx. ['S5wm

A 4. Cusnoli TSXKECTH Ha3bIBAIOT CUITY, C KOTOPOH. ..
A. Teno mpuUTATrUBaeTca K 3eMJle.
b. Teno neiicTByeT Ha Ipyroe Teno, BhI3bIBatoIIee Aedopmaliuro.
B. Teno BcnencTBre NpUTSIKEHU K 3€MJIE IEMCTBYET Ha ONOPY HIIM TOBEC.
I'. Teno oTTankuBaercs OT APYrux Tedl.
A 5. U3 npuBeieHHBIX HIDKE popMys 3akoHOM ['yka siBisieTcs. ..

A. F =ma. b. F’= uN.. B. F=—-kx. I'. F=mg.

A 6. Eqununieii Beca B Mex1yHapoJHOU CUCTEME SIBIISICTCS. ..
A. DKOYIIb. b. HBIOTOH. B.
KHJIOTPaMM. I'. cekynna

A 7. Tero Maccoit M TOTHSUTH HAJI IIOBEPXHOCTHIO 3€MIIM Ha BBICOTY h.
[TorennmanbHas 3HEpPrus Tena cTaja paBHa...
A. mgb. mgh. B. mh. . gh
A 8. IMniynbC 1ynu, BBUIETEBUIEH U3 PYXKbs
A. 60JBIIIE UMITYTIECA PYXKBS TTO MOJTYITIO.
b. MeHbI1Ie UMITYIBCA PYKbS ITO MOYIIIO.
B. paBeH ummynbCy pyXbs 10 MOAYJIIO, HO TPOTUBOIIOJI0XKHO HAIIPABJIECH.
I'. paBeH UMITyIbCY PYKbS 10 MOJYJIFO, U UMEET TO K€ HAIIPABIICHUE.
A 9. Kak u3amMeHuTCs 3anac NOTEHIMATIbHOW SHEPTUU MPYKUHBI, €CITU €€
CXKaTue BO3pacTaet B 2 pasza?
A. HE UBMEHUTCH. b. yBennuurcs B 2 pasa.
B. yBennunrcs B 8 pasa. I'. yBenuuurcsa B 4 pas.
A 10. KIIJ] B mexanuke onpezaensiercs Gopmymoi?
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An
A. 1=Ar-A3b. 1=A, +A3B. n=As 100% 16 T.n= 100%



Yacrs b

bl. Ilon neiictBuem cuiibl S H Teo IBUXKETCS COTIIACHO YPaBHEHUIO
x=T7+5t+t?
UYemy paBHa macca tena?

Yacts B

B1. Kene3znonopoxHsiid Baron Maccoit 20 T, IBHKYIIMHACI CO CKOPOCTHIO
0,56 m/c, crankuBaeTcsi C HEMOABUKHOM m1atopMoit maccoit 8 T.

a) Onpenenure UMIYJIbC BaroHa J10 CLENKU

0) cKOpOCTh MIIATHOPMBI MTOCIIE aBTOCIEIKU

B) UMITYJIbC CUJIBI CUCTEMBI

Dmanon omeema

Al A2 A3 A4 AS A6 A7 A8 A9 Al0

A B b A B b b B I B
Bl at? F
X=Xot0ot+ 2 =a=2m/c’® wu3 F=m-a=>m=a=2,5kr
my vy
B1 myv1=1,12-10% kr-m/c T.k. v,=0 V=11 +M2=0 4 m/c

F-t= mi=1,12 -10°H-c

Kpumepuu ouenku:

Obuwee uucno 6annos 50.

Yacte A Kaxnpiii BepHbIN 0TBET-2,5 6

Yacts b -10 6 (36-niepeBoa B cucremy CU,46-onpenenenne Gpopmyibl,30-
MaTeMaTuy. pacuer)

Yacts B-156. (BepHOE perieHre Kaxaoro stamna-5 0)

U3 konuuecmea HabpanHvlx OANN08:

90-100% - omeHKa 5 «OTIUYHO,

80-89% - omeHka 4 «XOpOIIOY»,

70-79% - onieHKa 3 «yIOBJICTBOPUTEIHLHOY,

69% 1 MeHee - OLIEHKA 2 «HEYI0BJIETBOPUTEIIBHO.

3.2.2.3. TunoBble 3aJaHus sl oueHKkH 3HaHuii 31, 32, 33 ymennii Y1,
Y2, ¥5.Y¥6, Y7 (pyOe:kHbIii KOHTPOJIb)
KontpoabHas padora:OcHoBbl MKT
Yacts A
A 1. Kakoe u3 ciieyronux nojioxkeHud npotuBopedut ocHoBam MKT?
A. BemiecTa COCTOSIT U3 MOJIEKYIL.
b. Bce MOJIeKyIIBI UMEIOT OJMHAKOBBIE CKOPOCTH.
B. Bce Mosiekybl IBHKYTCSI O€CTIOPSI0YHO.
I'. Bce MoJIeKyIbl B3aUMOJACUCTBYIOT APYT C APYTOM.
A 2. OcnoBubiM ypaBHeHrneM MKT sBnsetcsa ¢popmyna...
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m N

A. M=m,N4 B. n=V B. p= Mo V2 I'. v=Na
A 3. 1 MOJIb SIBIsIETCS €MIUHULIEH U3MEPEHUS. . .

A. KOIMYeCTBa BEIIECTBA. b. maccsL B. o06bema. I'. koHLIEHTpanUH.
A 4. TemnepaTypa KUIIEHHs BOABI 10 TEPMOJUHAMHUYECKOM IIKAJE. . .

A. 273 K. b. 173 K. B.373 K. T.0K
A 5. I'paduk, n300paskeHHbIN HA PUCYHKE COOTBETCTBYET

IpOLECCy. ..

A. nzob6apHomy;

b. uzoxopnomy;

B. n3zorepmuueckomy;

I'. agnabaTuyeckomy.
A 6. YpaBHEHUEM COCTOSIHUS MICAILHOTO Ta3a siBiisiercsa Gpopmyna...

m F

1). V=M RT 2). P=s
A. Tonbko 1 b. 00e hopmysbl B. Tonbko 2 I'. 1 ofHa U3
dbopmyn

A 7. Enununna usmepenus nasienus B cucteme CH...
A. KOYIb b. xeasBUH B. nmackainb I'. HprOTOH

A 8. YpaBHEHHE, COOTBETCTBYIOIIEE H30XOPHOMY MPOIIECCY B UI€ATLHOM
rase...

Vi

A= B.Vz = B. p1 V1 =p2 V> I. P12 T1 V1 =p2 T, V2

A 9. HarnsaHeiM ONIBITHBIM MOJATBEPKICHUEM B3aUMOJICUCTBUS MEXKIY
aTOMaMH U MOJICKYJIaMU SIBJISIETCS. ..
A. muddy3usi.
b. BO3HUKHOBEHHE CHJI YIPYTOCTH TIpH AchOpMaIliu Tell.
B. ucnapenue xuakoctu
I'. 6poyHOBCKOE IBHXCHHE.
A 10. . [TapameTpsl onpeneaONue COCTOSIHAE UIEATIbHOTO rasa. ..
A. p,p,T,n b. T.n, p,E B. p, T,V,m I T,V,E,
m

Yacrts b

bl. Kakoe naBiieHne Ha CTEHKHM COCya OKa3bIBAIOT MOJICKYJIbI ra3a, €CIIN
macca raza 3-10°kr, 06bém 0,5-10°3m3. Cpeauss kagpaTuuHas CKOPOCTh
moutekyn 500m/c?

Yacts B

B1. IInotHocTs Boasl p=1000kr/m3. Monspuas macca Boast M=0,018
kr/moib. IToctosunas ABoraapo Na=6,02-10% mons?. Ckonbko Monekys
cofiepkuTcs B Boje 00beMoM 1 cm3? Uemy paBHA Macca MOJIEKYIIbI BOJIbI?

Omanon omeema
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Al A2 A3 A4 AS A6 A7 A8 A9 Al0Q

b B A B b A B A b B
Bl m N
p=monv> TK.m=N a n=V= p=v>=1,510°T]a
N
N_m
Bl v="a=M=N=m no m=p-V= N=pV=3,3-102m==3-10"Sr

Kpumepuu oyenku:

Obwee yucno 6annos 50.

Yacte A Kaxnplil BepHbIit 0TBET-2,5 0

Yacts b -10 6 (36-nnepeBon B cuctemy CU,46-onpenenenne dhopmyibl,30-
MaTeMaTh4. pacyer)

Yacts B-156. (BepHOe perieHue kaxaoro 3rarma-5 0)

U3 konuuecmea nabpanHvix 6AN108:

90-100% - omeHKa 5 «OTIUYHOY,

80-89% - orieHKa 4 «XOPOIIO»,

70-79% - onieHka 3 «yJIOBICTBOPUTEIHLHOY,

69% 1 MeHee - OlLICHKA 2 «HEYAOBJIECTBOPUTEIHLHO.

3.2.2.4. TunoBble 3a1aHus 1 oueHku 3Hanuii 31, 32, 33, ymennii Y1,
Y4,V¥5,¥6,¥Y7, Y10 (pyOexkHbIii KOHTPOJIb)

KonTpoabHas padora:Tepmogunamuka

Yacts A

A 1. BHyTpeHHssI 2HEprus JII000Tro Tejia onpeaensercs ...
A. KHHETUYECKOU HEPTUEH XaOTUUECKOTO JABMKEHUS MOJICKYII.
b. moreHMaNbHOM 3HEPrUe B3aUMOICMCTBUSI MOJICKYI.
B. sHepruen IBUKEeHUS U B3aMMOJICMCTBUSI MOJICKYI.
I'. moreHUMaNBLHON U KUHETUYECKOW YHEPTUEH TeJIa.

A 2. BeIpaxeHue 1Ji pacuyeTa BHYTPEHHENW SHEPTUM OJTHOATOMHOTO
UJICJILHOTO rasa...
A. cmAt  B. pAV B. A+Q  T.3Mpgr

2M

A 3.Ha pucynke n300paxxe€HO HECKOJIBKO BAPUAHTOB
TepMOJMHaMU4UecKkoro npoiecca. CTpeskaMu MokazaHo, MOJydaeT cCucTeMa
KOJIMYECTBO TEIJIOTHI WJIM OTJIA€T, COBEPIIAET ra3 padOTy WJIM COBEpIIAETCS
pabora Hax razom. YpaBHeHuio AU =-A-Q cOOTBETCTBYET PUCYHOK ...

1 2 IA 3 fA 4 ’A
: ¥ 1 .3
Q Q Q
A.l b. 2. B.3. I'. 4.
A 4.b KakuX eUHULIAX U3MEPSIETCS yAelbHas TeIIOEMKOCTh BEIIECTBA?
A e, B4 B AX T ke C
ke C Ke

A 5. ®usnueckas BeJIMUMHA, paBHAas Mpou3BeAeHuto p AV paBHa
A. paborte, coBeplIaeMoi razom
b. paGote, coBepiiaemoil HaJ ra30M BHEIIHUMH CUJIAMU
B. xonmyecTBy TENIOThI, NOJTYYEHHOU Ira30M
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I'. BHyTpeHHEN 3HEPrUU rasa
A 6. [IepBbIil 3aKOH TEPMOJIMHAMUKH OIIPEIEIIAETCS BEIPAKECHUEM

A CmAt. B pAV. B A+Q. T 23—$RT.

AT7. IlepBbIi 3aKOH TEPMOJIMHAMUKH JJIsI U30IIpoLiecca €
UJICAIbHBIM I'a30M, IOKa3aHHBIM HA PUCYHKE. ..

A. AU=Q+A/;
B. AU=A/;

B. AU=Q;
I.Q=A

A 8. Ilpu kakoii TemnepaType npeKpaliaeTcs: TerI0BOE IBUKEHUE
MOJIEKYJ?

A. 273 K. b. - 200 °C. B. 0 °C. I.OK.

A 9. I3meHeHue BHYTPEHHEH dYHEPruM ra3a, €Clii HaJ HUM
coepmaetrcs padbora 10k, u mpu 3ToM oH notepsit 20/ kKomdyecTBa
TEIUIOTHI, PaBHO...

A. -30/1x. b. -101x. B. 10 JIx. I'. 30 JIx.

A 10. UneansHOMY Ta3y nepenaércss KOIUYECTBO TEIIOTHl TAKUM 00pa3oMm,
YTO B JIFOOOM MOMEHT BPEMEHH TMepe1aBaeMOe KOJIMYECTBO TEIIOThl Q paBHO
pabote A, coBepiiaemMoit ra3om. ITo Tporecc ...

A. annabaTuyeckui; b. nzo6apHsiii; B. nzoxopnsiii; I
U30TEePMHUYECKHIA.

Yacrs b

b1. I'az maxomwics nox nanenuem 30klla. Korga emy coobmummu 60k 1x
TEIUIOTHI,Er0 BHYTPEHHSSI SHEPrusl yBenuuuiachk Ha 45 kJIx u raz nzo0apHo
pacmmpuics. Ha ckonbko yBenuuuics o0bEM raza’?

Yacrs B

B1. B temnoBoii mamnHe TemnepaTypa Harpesarens 227°C, a
xonoaunbauka 27°C. Haittu KIIJI aToit mammuabl B %. CKOJIBKO TeIIa JOKHO
MOJIY4UTh paboyee Tello OT HAarpeBaTelis, YTOObl TETIOBOM MAIIMHON
coBepanack padbora 600k x?

IDmanon omeema

Al A2 A3 A4 A5 A6 A7 A8 A9 Al10
B I I b A B B I b A
Q-AU
Bl AU=-A+Q Tk A=pAV, To AU=-pAV+Q=> AV= o =05
3
M
B1 500-300
n -100%=_ 500 -100%=40%  1=100% =
Q:=100%=1500k [

Kpumepuu oyenku:
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Obwee yucno 6annos 50.

Yacte A Kaxnplil BepHblii 0TBET-2,5 0

Yacts b -10 6 (36-nnepeBon B cuctemy CU,46-onpenenenue ¢hopmyinbl,30-
MareMaTH4. pacuer)

UYacts B-156. (BepHOe pelieHre kaxaoro 3tana->S 0)

U3 konuuecmea HabpanHbIX OANN08:

90-100% - omeHka 5 «OTIUYHOY,

80-89% - orienka 4 «xopoiiom,

70-79% - oueHka 3 «yJIOBIETBOPUTEIBHO,

69% 1 MeHee - OLIEHKA 2 «HEYIOBJIETBOPUTEIIBHO.

3.2.2.5. TunoBsle 3amanus JJ1s OlleHKH 3HaHui 33, 32, 33, 34,

ymenuit Y1, VY6, Y9 (pyOexxHbIil KOHTPOIb)

[lepeueHb OOBEKTOB KOHTPOJISI M OIICHKH

3.2.2.5. TunoBble 3a1anus 1Jis oneHku 3Hanuii 31, 32, 33, ymennii V1,
Y4,V¥5,Y¥6, Y7, Y10 (pyOexxkHblii KOHTPOJIb)

KonTpoabHasi paboTra:JiieKTpocTaTHKA
Yacts A
A 1. Ctexno npu TpEHUN O WIENK 3apsAKAETCH. ..
A. nmonoxutenbHo.  b. oTpunaTtensHo.
B. Hu kak He 3apspkaercs. . mpaBUIBHOTO OTBETA HET.
A 2. Tpu napsl J€rKuX MIAPUKOB MOABEUIEHBI HA HUTAX. OTHOMMEHHbIE
3apsiibl UMEET Mapa Mol HOMEPOM ... R —
A. nepBasi.
b. BrOpAs.
B. Tperss. 1 2 3

I'. HeT mpaBUIBLHOTO OTBETA.
A 3. Beipaxxenue 3akona Kyiona umeer Buj. ..

: _ 2
A. 2K ququ . b kqu—qz. B. k qRq : I'. Her nmpaBuiIbHOIO OTBETA.
12

A 4. [Ipu yBenMYEHUHN PACCTOSIHUS MEXKAY ABYMSI TOUECYHBIMU 3apsi/laMH B
3 pa3a, cuia B3aMMOJICUCTBUSL MEXKy HUMH ...
A. ymeHnbunach B 9 pas. b. ymenbmniacs B 3 pasa.
B. yBenuuunace B 3 3pa3sa. I'. yBenuuunace B 9 pas.

A 5. Dnektpuueckuii 3apsia B MexayHapoJHON CUCTEME €TMHUI]
BBIPAXKACTCA B ...
A. M. b.H B. Kn. I'. A

A 6. Ecnu y Tena Koaum4ecTBO MPOTOHOB OO0JIbIIIE KOJTMYECTBA SJIEKTPOHOB,
TO OHO ...
A. He uMeerT 3apsja. b. moJI0KUTETBHO 3apsKEHO.
B. oTpunatensHo 3apsKeHoO. I". MOXET OBITh KaK MOJIOKUTEIBHO, TAK U
OTPHULIATENIHHO 3aPSKEHO.

A 7. KongeHncarop —3T1o0...
A. nBa mpoBOAHMKA (OOKJIAJIKK), COETMHEHHBIC APYT C APYTOM.
b. nBa npoBoHKKa (OOKIIaIKK), pa3eJI€HHbIE TOHKUM CIIOEM JIUAJIECKTPHUKA.
B. 1Ba yelMHEHHBIX TPOBOJIHUKA.
I'. mpoBOIHUK
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A 8. UToOBI 3amuTUTh TPUOOPHI, YyBCTBUTEIBHBIE K 3JIEKTPUUECKOMY
IIOJII0, HAJIO. ..
A. momecTuTh NMPUOOPHI B METAJUTMYECKHUE SIITUKH.
b. 3a3eMnuTh npuOOpBI.
B. Takyo 3alIUTY BBIIOJHUTD HEIb3S.
I'. cTaBUTH IpEIOXPAHUTEIIH.

A 9. YacTuia, o6ianaromias HAMMEHbIIUM MOJIOKUTEIbHBIM 3aps/ioM, -
3TO...
A. HEWTpPOH b. anekTpoH. B. non I'. mpoToH

A 10. IupneKTpUYECKYI0 MPOHULIAEMOCTH CPEJBI TPEACTABISET
BBIPAJKEHUE. . .

F .

AF= _t=ene, b.F= kqu—qz. B. F= . I'. npaBunbHOrO OTBETA
q

B cpexe

HCT.

Yacts b

b1. KakoBa pa3HOCTh MOTCHITUAIOB JIBYX TOYCK AJICKTPHUECKOTO IO,
€CIIH JIJIS IepeMeIIeHus 3apsiaa 2 MKKJT MeXTy 9TUMH TOYKaMHU COBEpIIIcHa
pa6ota 0,8 m/[x?

Yacts B

B1. JIBa oqnHaKOBBIX MaJICHbKUX IIApUKa 00JIaal0T 3apsaiaMu (1 = 6
MkKi1, q2 = — 12 MxKi. Haxoasrcst mapuku Ha pacctossHuu 60 cM Ipyr OT apyra
B BAKyyMe€.

a) ONpENETUTE CUTy B3AaUMOJICHCTBUS MEXKIY HUMHU

0) yemy OyzeT paBeH 3aps]l KAKIOTO0 IIapyKa, €ClIi UX MPUBECTHU B
CONPHUKOCHOBEHHE, a 3aTEM PA3BECTU Ha MPEKHEE PACCTOSTHUE

B) ONpENENINTE CUITY B3aUMOACHCTBHS MEXKy IIAPUKAMU B KEPOCHUHE.

Dmanon omeema

Al A2 A3 A4 AS A6 A7 A8 A9 Al0Q

A 3 b A B B b A r A
Bl
Ap= =400B
Bl q19: qs + 4z F
F=k|7z |=1,8H q= 2z =-3mxKn F.=2 =09 H

Kpumepuu ouenku:
Obwee yucno 6annos 50.
Yacte A Kaxnpiit BepHbIi 0TBET-2,5 0
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Yacts b -10 6 (36-nnepeBon B cuctemy CU,46-onpenenenue hopmynbl,30-
MareMaTH4. pacuer)

UYacts B-156. (BepHOe penieHre kaxaoro 3tana->S 0)

U3 konuuecmea HabpanHbIX OANN08:

90-100% - omenka 5 «OTIHYHOY,

80-89% - onienka 4 «xopoiom,

70-79% - oueHka 3 «yJIOBJIETBOPUTEIBHO,

69% 1 MeHee - OLIEHKA 2 «HEYIOBIETBOPUTEIBHOY.

3.2.2.6. TunoBble 3a1aHus s oueHk 3HaHui 31, 32, 33, 34 ymeHnuii
¥Y1,V¥3,¥4,¥5,Y6,Y7, Y8, Y9 (pyOexHblid KOHTPOJIb)

KonTposbHast padora: 3aK0OHBI MOCTOSIHHOIO TOKA

Yacts A

A 1. DIIEKTpUYECKUM TOKOM Ha3bIBAETCH. ..
A. ynopsiIO4U€HHOE JIBUKEHUE YACTHII
b. HanpaBieHHOE IBUXKEHUE 3aPSIKEHHBIX YaCTHIL
B. nanpasnennoe (ynopsiJioueHHOE) JBHKEHHUE AJIEKTPOHOB
I'. 6ecriopsmouHOe ABUKEHUE YACTHUI] BEIIECTBA

A 2. BenuuuHa, paBHas OTHOIICHHUIO DJICKTPUYECKOTO 3apsja,
NPOLICANIETO YEepe3 MONEePEYHOE CEUYEHHE NPOBOJHUKA, KO BPEMEHH €ro
MPOXOKICHUS SIBIISICTCS
A. cuiioil Toka b. HanpsixkeHnem B. conporuBnenuem I.
paboToii Toka

A 3. Cuna Toka B IpOBOJHHKE. ..
A. mpsAMO TpPONOPUHUOHATbHA HAINPSXKEHUI0O HAa KOHIAX IPOBOJHHKA M €TO
COIIPOTUBJIEHUIO
b. npssmo mpomopuroHanbHa HAMPSHKEHUIO HA KOHIAX MPOBOJHUKA U 00paTHO
IPONOPLUHUOHATIBHA €r0 CONPOTUBIEHUIO
B. oOpaTHO nponopIiimoHagbHa HANPSHKEHUIO Ha KOHIIAX MPOBOTHUKA
I'. oO6paTHO mpomMOpUHMOHANbHA HANPSXKEHUIO HA KOHIAX MPOBOJAHUKA U €TO
COIPOTUBJIEHUIO

A 4. ConpoTuBiieHUE MPOBOJAHUKA B 3JIEKTPUUYECKOM LENHU C CUIION TOKa
2 A npu Hanpsixenuu 5B paBHoO...
A. 10 Om b. 0,4 Om B. 2,5 Om I'.40m

A 5. Tlpu mocnenoBaTeIbHOM COSIMHEHUH MPOBOIHUKOB 00IIIEe
COIIPOTHBJICHHUE. ..
A. paBHO CyMME€ CONPOTUBIIEHUN OTAECIBbHBIX TPOBOJHUKOB.
b. paBHO cyMMe 00paTHBIX BEJIMUMH CONMPOTUBIECHUN OTAEIbHBIX TPOBOIHUKOB.
B. MenblI€, 4EM CONPOTUBIIEHUE OTIEIBHBIX MPOBOJHUKOB.
I'. paBHO HYyITIO

A 6. MOIIHOCTH 3JIEKTPHICCKOTO TOKA BRIYUCIISIOT IO (hOpMYJIC. ..
A. P=I/U b. P=UR B. P=U/R I' P=UI

A 7. DIeKTpUYeCcKoe HANPSHKEHUE H3MEPSIETCS B. ..
A. amnepax b. BosbTax B. mxoynsax I'. omax

A 8. PaboTa 3JIEKTpHUYECKOro TOKa XapaKTePU3yeTCs. ..
A. cUJIOM TOKA Y HANIPSKEHUEM.
b. HanpshKeHWEM U CONPOTUBIICHUEM.
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B. HanpsbkeHnem, CUIION TOKa ¥ BpEMEHEM €ro MPOTEKAHUS.
I'. conpoTuBieHNEM, CUIION TOKA U BPEMEHEM €r'0 MTPOTEKAHUSI.

A 9. Cunty TOKa B MOJTHOM LENH XapaKTepU3yeTCs BhIPAXKEHUEM?

Y pl £ U

AR B.S B.R+7 T

A10. Hanpsxenue B anexTpuueckoi uenu 24 B. Halinure cuny Toka,
€CJIM conpoTuBieHue nenu 12 Om
A.0,5A b.2 A B.5A I'.288 A

Yacts b

b1. Yemy paBHa paboTa 3JIEKTPUYECKOr0 TokKa cuioi 5 A 3a 10 MuUHYT,
€CJIM YTIOT BKIIFOUEH B CETh ¢ HanpshkeHueM 220 B

Yacte B

B1. Ha xoHuax HUXpoMoBOro nposojaa JiauHoi 1,5 M u nuamerpom 0,6mMMm
noajaepxupaetcs Hanpsbkenue 10B. Onpenenure:

a) COIIPOTHUBIICHUE ITPOBOJIA

0) cuily TOKa B IPOBOJIE

B) KOJINYECTBO TEIUIOTHI, BBIAEISIEMOE B IIPOBOJE 3a | yac.

Dmanon omeema

Al A2 A3 A4 AS A6 A7 A8 A9 Al0Q

Bl | A=TUt=5A-220B-600c=660x [
B1 ! u
R=pS=530M I=R=1,89 A Q=I*Rt=68k]Ix

Kpumepuu oyenku:

Obuwee uucno 6annos 50.

Yacte A Kaxnpiii BepHbIN 0TBET-2,5 6

Yacts b -10 6 (36-iepeBox B cuctemy CU,46-onpenenenne Gpopmyibl,30-
MareMaTH4. pacyer)

Yacts B-156. (BepHOe perieHue Kaxaoro 3tama-5 0)

U3 konuuecmea nabpanHvlx 6ANI08:

90-100% - omeHKa 5 «OTIHYHOY,

80-89% - omeHka 4 «XOpOIIOY»,

70-79% - onieHKa 3 «YIOBJICTBOPUTEIIHLHOY,

69% 1 MeHee - OLIEHKA 2 «HEYI0BIETBOPUTEIHHO.

3.2.2.7. TunoBble 3agaHus s oueHku 3Hanmii 31, 32, 33 ymenni Y1,
¥Y2,¥3,¥4,Y6, Y9 (pyOe:kHBIH KOHTPOJIb)

KoutpoabHas padora: MarHuTHbIe sIBJICHUSA
Yactp A

A 1. Korpa snextpuueckue 3apsibl ABHXKYTCS , TO BOKPYT HUX
oOHapyX uBaeTcs. ..
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A. MarHuTHOE MOJIE. b. anexTpuueckoe noue.
B. anextpuueckoe 1 MarHuTHOE MOJIE. I'. rpaBuTaIMOHHOE

A 2. MarHuTHbIE JIMHUU MEXKy MOJI0CaMU MarHUTa HalpaBJieHbl (PUC)...
.or Ax B. NS
.oT BKA. E - E
. BBEpX

BHU3

A 3. B yCTpOWCTBE AJIEKTPOABUTATEIEN UCTIOIB3YETCS SBJICHHUE. ..
. BpallleHUE paMKU B MArHUTHOM MOJIE.
. BpallleHUE paMKHU C TOKOM B MAarHUTHOM TIOJI€E.
. BpallleHUE PaMKH C TOKOM.
. BpallleHUE paMKH

A 4. Cuna neiicTBMS MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM. ..
A. BIl sino. b. qouB sina B. Eq I'. mg

A 5. HanpaBiieHME MarHuTHBIX JJUHUN MAarHUTHOTO MOJIS MPSIMOTO

TOKA...
A. 10 4acoOBOM CTpeEJKe. X1

b. npoTHB 4acoBOW CTPENIKH.
B. Bnpaso
I'. BiEeBO.
A 6. MaruurtHoe 110j1€ OKa3bIBAa€T CUJIOBOE JICHCTBHE ...
...TOJIBKO Ha MOKOSIIHUECS dJICKTPUUECKUE 3apsi/Ibl.
...TOJIbKO Ha JIBUKYIIUECS AIEKTPUUECCKUE 3apsibl
....KaK Ha JIBMXKYIIIUECS 3apsiibl TAK U HA TOCTOSIHHBIE MArHUTHI.
...TOJIBKO Ha MOCTOSIHHBIC MarHUTHI.
A 7. Cuna neiiCTBYS MarHUTHOTO TIOJIS HAa 3apsKEHHYIO YacTHUILY......
A. BIl sino. b. quB sina B. Eq I'. mg
A 8. TlocTossHHOE MarHUTHOE TIOJIE MOXXHO OOHApPYXHUTh IO JCHCTBUIO
Ha...
A. IBMKYIIYIOCS 3apsHKEHHYIO YaCTHUILY
b. HEMOABMXXHYIO 3aPSKEHHYIO YaCTHILY
B. mo6oe MeTamuyeckoe Teso
I'. 3apsiKEHHBIA TUAIIEKTPUK
A 9. Enununa usMepeHuss MarHuTHOW MHAYKUIHMM B cucteme CU ...
A Bebep (BO) b. ammep (A) B. tecna (Ti) I'. renpu (I'n)
A 10. HanpaBieHue MarHuTHOTO MOJISL B TOUKE A @

W

— W

W T

A. K HaM
b. ot Hac
B. BaN3

I'. BBepx

Yactpr b

bl. Yemy paBHa cuia, 1eMCTBYIOIIAs HA IPOBOJHUK C TOKOM 2 A H
JUTMHOM akTHBHOM YacTH 10 ¢cM B mojie ¢ nHaykiuen 4:10 2 T, ecu MIPOBOJHUK
PACIONOKEH NEPIECHANKYIIIPHO CHIIOBBIM JIMHUAM MarHUTHOTO MOJIS.

Yacts B
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B1. Dnekrpon, ABmKymuiics B BakyyMe co ckopoctbto 600 M/c, Bietaer
NEPHEHAUKYJIIPHO CUJIOBBIM JIMHUAM B MarHuTHOE noJie ¢ uaaykuueit 0,02 To.

a) Kakas cujia JeHUCTBYET Ha 3JIEKTPOH?

0) yeMy paBeH paJinyC KpUBHU3HBI TPAEKTOPUU ABUKEHUS AJIEKTPOHA?

B) UEMY paBeH NEPHO]I 0OpalieHus AIeKTpoHa?

Imanon omeema

Al A2 A3 A4 AS A6 A7 A8 A9 Al0

A b b A A B A A B B
Bl | Fa=IBlsina T.k. 0=90° FA=IB(=0,8-10?H
Fi=(qouBsina T.k. (;;300 Fr=qovB=19,2 ‘10 H
Bl R=GB=1,7-10"m
T==1,8-10"

Kpumepuu ouenxu:

Obuwee uucno 6annos 50.

Yactb A Kaxnplil BepHbIil 0TBET-2,5 0

Yacts b -10 6 (36-mepeBon B cuctemy CU,46-onpenenenne dhopmyibl,30-
MaTeMaTH4. pacyer)

Yacts B-156. (BepHOE perienre kaxaoro 3tamna-5 0)

U3 konuuecmea nabpanHvlx 6AN108:

90-100% - omeHKa 5 «OTIHYHOY,

80-89% - oreHKa 4 «XOPOIIOY»,

70-79% - onieHKa 3 «yIOBICTBOPUTEIHLHOY,

69% 1 MeHee - OlICHKA 2 «HEYAOBJIECTBOPUTEIHLHO.

3.2.2.8. TunoBble 3agaHusA sl oueHku 3Hanuii 31, 32, 33, 34, ymenuii
V1,V¥2,¥3,¥4,V¥5,V6. Y7, ¥8, Y9 (pyOe:kHbIil KOHTPOJIb)
KonTposbHas padora: JJIeKTPOMATHUTHbBIE KOJIe0OAHNSA U BOJIHbI
YacTs A
A 1. Konebanus B cucteMe, BOSHUKAIOIINE TOCIIC BEIBEICHHS €€ U3
MOJIOKEHHUS pPaBHOBECHS, HA3bIBAIOTCH. ..
A. DJIEKTPOMAarHUTHBIMHU KOJICOAHUSIMU
b. BEIHYXI€HHBIMH KOJICOAHUSIMU
B. cBOOOIHBEIMH KOICOAHUSAMU
I'. MexaHndecKkuMH KOJIeOQHUSIMH.
A 2. KonebaTenbHbIi KOHTYp H300pa)aet cxema
. a. _
6. } d]é 10 ¢ % o
B. I J1 7
I 6) 5)

r) iy
A 3. IHOyKTUBHOE COMPOTHUBIICHHE KOJIEOATEIIBHOTO KOHTYPa MOXET ObITh
ONPEAEIEHO BBIPAXKCHUEM

>

3w T

.
.
.

a)
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=2
A 1L B. LTI B. 24 T 22v-L

2zv - L
A 4. JleficTByIOIIIEE€ 3HAYEHNE NTIEPEMEHHOTO HAIIPS)KEHHSI UMEET BUJL:
A. Um b. U"‘Z\E B. Umcos et I U7m

A 5. AMmMTya rapMOHMYECKHX KoJeOaHui cuiibl Toka paBHa 10 A.
JleicTByO1IEE 3HAYCHUE CUIIBI TOKA PABHO. ..
A. 10A b. 14 A B.7A I"9A

A 6. [Ipy yMEHBIIEHNN YAaCTOTHI IEPEMEHHOTO TOKA B 2 pa3a EMKOCTHOE
COIIPOTHUBIICHUE KOHIECHCATOPA. ..

A. ymenpmnres B 4 pasza b. ymenbmnTcs B 2 paza

B. yBenuuurcs B 4 paza I'. yBenuuutes B 2 pasza
A 7. DneKkTpoMarHuTHas BOJIHA B BAKyyM€ pPAaclpOCTPaHSAETCS. ..

A. MTHOBEHHO. B. co ckopocTsio 3-108m/c

B. co ckopoctrro 300Mm/c. I'. co ckopocThio 300KM/u.
A 8. IlepemeHHOE HANIPSXKEHUE MEHSIETCS 110 3aKOHY. ..

A. U=Uncosot B. U=Uncos2m?

B. U=Uncos(ot+n/3) I'. U=i/lR
A 9. KakoBa equHuUIIa U3BMEPEHUS UHIYKTUBHOCTH KaTYIIKH?

A. cekyHza b. repu B. dapana I'. renpu

A 10. ®opmya, BeIpaXkarolias Iepruoi COOCTBEHHBIX KOJIeOaHUA
KOHTYpa...

L
A. T=2nJ; B. T=2nvLC B. T=2n T
T=2n
Yacts b

b1. Ilo mpuBeneHHbIM Ha rpadyKe TaHHBIM 3aBUCUMOCTHU CUJIBI TOKa | B
KaTyIIKEe UACATBHOTO KOJIEOATEIbHOTO KOHTYPA, HHIYKTUBHOCTh KOTOpOoro L =
2,5 MxI'H, ot Bpemenu tompegenute MakcumanabHyto sHepruto Wy

3JIeI(TpOCTaTI/I‘{eCKOFO T10JI4 KOHTypa.
0,1

5 10\ 15 2 t\

-0,1

Yacts B
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B1. KonebarenbHblil KOHTYp COAEPKUT KaTYIIKY C HHIYKTUBHOCTHIO 0. 1
I'a u koHeHcaTop. Cuila TOKa B KOHTYpPE MEHSIETCA CO BPEMEHEM COIIaCHO
YPaBHEHHIO

a) mepuoJI KojieOaHuit
0) éMKOCTb KOHJIEHCATOpa

- 0,1 sin(2007xtt) A. Onpenenurs:

B) MAaKCUMAaJIbHYIO CHITY TOKa

Omanon omeema

Al A2 A3 A4 A5 A6 A7 | A8 A9 | AlO
B b r b B r b A r b
2
51 Ly
W,= 2 =1,25-10% JIx
Bl | ==0.0lc¢ 1.k =025md [,=0.1A

Kpumepuu ouenku:

Obuwee uucno 6annos 50.

Yactp A Kaxnplil BepHbIil 0TBET-2,5 6

Yacts b -10 6 (36-mepeBon B cuctemy CU,46-onpenenenne ¢hopmyibl,30-
MaTeMaTH4. pacyer)
Yacts B-156. (BepHOE perienre kaxaoro 3tamna-5S 0)

U3 konuvuecmea HabpanHblx OANN08:
90-100% - omeHKa 5 «OTIUYHOY,

80-89% - oreHKa 4 «XOpPOIIOY»,
70-79% - onieHKa 3 «yIOBJICTBOPUTEIHLHOY,
69% 1 MeHee - OlICHKA 2 «HEYAOBJIECTBOPUTEIHLHO.

3.2.2.9. Tunosbie 3axanus A5 oueHku 3Hanmi 31, 32, 33, ymennii Y1,

Y4,Y6, Y8 (pyOexkHbIH KOHTPOJIb)

CBETOBOIO JIy4a pPaBeH. ..

A.0°

KonTpoabHasi pabora: I'eoMeTprueckasi onTuka

Yacrs A
A 1. Yron nanenus ceroBoro ayda paseH 30°. Yron orpaxkenus

B. 30°

B. 60°
A 2. Kakast u3 TOUeK Ha PUCYHKE SIBIISIETCSI M300paKeHUEM

TOYKHUS B TUIOCKOM 3epKaiie?

Al

b.2

B.5

I.4

. 90°

A3. Kakas yacTb H300pakeHHs CTPEJIKU B 3€pKaJie BUIHA Tazy?

A. Bcs cTpenka

B.

M|

B. 1
2

I'. ctpenka He BuHA BOOOIIIE
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A 4. . Ha pucyHke nzo0paxeH xoJ1 oTpakeHHOro jJyda. Ha kakom u3
BAapUAHTOB MPABUIBHO TOCTPOEH

na aroIui Jyq? V \\/
A. na pucynke 1 ‘ ’ ’ ’
b. Ha pucynke 2 1 2 3 1

B. Ha pucynke 3
I'. na pucynke 4

AS5. Ha pucynke mokasan npeametr MN u mockoe . Begraito
3epkaino. Kakoe u3 n300paxxeHuii npeaMeTa SBiaseTcs / A
BEPHbBIM ? N 2/ 1

A. Ha pucynke 1
b.na pucynke 2 4/ 7
B. Ha pucynke 3
I'.na pucynke 4
A 6. boJsiee onTuyecku Ma0THas cpeaa

Al b. 1l
B.cpenpl oiMHaKOBOM ONTHYECKOMN TNIOTHOCTH. I'. cpenn O0TBETOB HET
PaBUJILHOTO.

AT7. Ilpolizis yepe3 HEKOTOPYIO ONTHYECKYI0 CUCTEMY, MTapalljIeIbHbIN
My4yok cBeTa noBopaunsaeTcs Ha 90°. OnTuueckas cucremMa
JIEUCTBYET Kak...

A. cobuparoras JuH3a
b. pacceuBaromas n1uH3a l 'l
B. mmockoe 3epkaio
I'. MmaToBas mmacTuHkKa
AS8. Ha ninH3y nmagaer iayd, napajuiesibHbIN TJIaBHOW oNTHYecKon ocu. Kak

Ak

MOMET JIy4 MOCJI€ NPEIOMJIEHUS B JINH3E? 2
Al g
b. 2. %
B.3.
I'. 4.
A 9. KakoBa onTudeckas cuia JIMH3bI, €ClTi e¢ (POKYCHOE v
paccrosinue paBHo  -20 cm?
A. -5 goTp. b. -20 gnoTp. B. -0,05 anTp. I'. 5 norp.
A 10 . ®opmyna TOHKOU JIMH3HI...
A = b. = B = r. =
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Yacte b

b1. ®okycHoe paccTosinue coduparoieii nun3sl paBHo 50 cm. [Ipeamer
IIOMeEIIEH Ha paccTtosiHue 60 cM oT IMH3bL. Ha KakoM pacCTOSIHUH OT JIMH3bI
MOJIYYMTCSI U300pakeHue npeamera?

Yacrs B
B1. IToctpouTts n3obpaxenue npenmera AB, kakum oHo Oyner?
A

L

IOmanon omeema

Al A2 A3 A4 A5 Ab A7 A8 A9 Al0
b I b b A A B I B B
Fd
bl = f=d_F =3u
Bl ‘ YBEIUYEHHOE, IEPEBEPHYTOE, AEUCTBUTEIBHOE

Kpumepuu ouenku:
Obuwee uucno 6annos 50.
Yacte A Kaxnpiii BepHbIl 0TBET-2,5 6

Yacts b -10 6 (36-niepeBoa B cuctemy CU,46-onpenenenne Gpopmyibl,30-
MaTeMaTuy. pacuer)

Yacts B-156. (BepHOE perieHre Kaxaoro 3tamna-5 0)
U3 konuuecmea HabpanHvlx OALN08:

90-100% - omeHKa 5 «OTIUYHOY,

80-89% - omeHka 4 «XOpOIIOY»,

70-79% - onieHKa 3 «yIOBJICTBOPUTEIHLHOY,

69% 1 MeHee - OIIEHKA 2 «HEYIOBJIETBOPUTEIHHO.

3.2.2.10. TunoBble 3aganus st oueHku 3Hanui 31, 32, 33, ymenwuii
Y1,¥2,¥3,¥4,Y6, Y8 (pyOekHBbI KOHTPOJIb)

KonTpoabHasi pabora: BosiHOBbIE CBOMCTBA CBeTa

Yacrs A
A 1. ludpakmus cBeta 370...

A. sIBIICHHE Pa3JI0KEeHHS OEJIOro CBETA B CIIEKTP;
b. ssBnenue ycuneHus i ociiabiieHHs CBETa B MECTaX BCTPEUYM CBETOBBIX BOJIH C
paznuuHbIMU (hazamMu KoeOaHM;

B. siBneHue ornbanusi CBETOBBIMH BOJIHAMU Kpa€B MPEMSTCTBUM;

I'. sBnenue pacinpoCTpaHC€Hua CB€Ta OT TOYCYHOI'O HCTOYHHKA II0 BCEM
HaIIpaBJICHUSAM.

A 2. KorepeHTHBIMH Ha3bIBAOTCS BOJIHHI ...
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A. eciii OHU UMEIOT OJIMHAKOBYIO YaCTOTY M Pa3HOCTH (ha3, HE3aBUCALLYIO OT
BPEMEHH;
b. eciin OHM HMEIOT OIMHAKOBYIO aMIUIUTYAY;
B. ecnu oHM UMEIOT OJJMHAKOBYIO YacTOTY U pa3HOCTh (pa3, paBHYIO HYIIO;
I'. ecnu OHM UMEIOT OAMHAKOBYIO YaCTOTY U AMIUIATYAY.
A 3. YcnoBust HeoOXoaUMbIE Ji HaOIIOEHUSI MUHUMYyMa
UHTEPPEPEHLIMH DJIEKTPOMArHUTHBIX BOJIH OT IByX UICTOYHHUKOB. ..
A. UICTOYHUKH BOJIH KOT'€PEHTHBI, pA3HOCTh X0J1a MOKET OBbITh JII000M;
b. ICTOUHUKYM BOJH KOT€PEHTHBI, pa3HOCTh xo1a Ad = (2k + 1) A/2;
B. pa3noctb xoma Ad = (2k + 1) A/2, HICTOYHUKHA MOTYT OBITH JTHOOBIC;
. UCTOYHUKHM BOJH KOT€PEHTHBI, pa3HOCTh xoaa Ad = KA.
A 4. Xapakrep CBETOBBIX BOJH. ..
. IPOJI0JIbHBIE, KaK 3BYKOBbIE
. B BaKyyMe IIPOJIOJIbHBIE, B CPEE TONIEPEUHBIE
. TIONIEpEYHBIE
. BEPHOT'O OTBETA HET
A 5. EcTecTBEeHHBIN CBET IPEACTABISAET COOOI. ..
. IOJISIPU30BaHHBIEC BOJHBI, 00J1a/Ial01e OCEBOM CUMMETpUEH
. IOJISIPU30BaHHBIEC BOJIHBI, HE 00JIaJAI0ONTUE OCEBOW CUMMETpHUEH
. HETIOJIIPU30BAaHHBIE BOJIHBI
. IOJISIPU30BAHHBIE BOJIHBI.
A 6. Ilpu mpoxokIeHNH CBETa Yepe3 MIIACTUHY TypMainHa MPOUCXOIUT
ero ...
A. nucniepcus b. nonspuzanus B. mudpakuus I'. unrepdepenius
A 7. Tlpumep nposiBiieHUs ABIICHUS TU(]PpaKIUK CBeTa. ..
A. pagyXHbIIl OKpac KpbUIbEB CTPEKO3
b. panyxHsblii okpac guckoB DVD
B. panyra
I'. paxyHbIi1 OKpac MBUIbHBIX My3bIPEN
A 8. MoHOXpOMATUYECKUM CBET. ..
A. Oenblif cBET b. paccesunbIi cBET
B MHOrONBETHBIN CBET I'. oqHOIIBETHEIN CBET
A 9 YcnoBue HaOIONCHUS TTIaBHBIX MAKCUMYMOB B CIIEKTPE
I pakIMOHHON pelIeTKH ¢ IepruooM d 1Mo yriiom ¢...
A. dsing = kA, b. dcosp = kA;
B. dsing =(2k + 1)A/2; T dcoso =(2k + 1)A/2.
A 10. Uzny4daroT 11 0OBIYHBIC ICTOYHUKHU CBETA KOT€PEHTHBIE BOJIHBI?
A. na b. et
B. anexrponammna — n1a, mams KOCTpa — HET I'. BepHOrO OTBETA HET

— W >

— W >

Yacrts b

Bb1. Onpenenute nepuoa AuppakiIMOHHONW PELIETKH, €CIIU HpH €€
OCBEILIEHUU CBETOM C JUIMHOW BOJIHBI 656 HM MakCUMyM BTOPOTO MOPSIAKA BUJICH
nox yriiom 30°.

Yacts B
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B1. Onpenenutsb yron oTKJI0HEHUs Jydeit 3emenoro ceeta (A = 0,55 MkMm) B
CHEKTPE MEPBOIO MOPSAKA, NOJTYYEHHOM C TOMOLIBIO TU(PPAKIIMOHHON PEIIETKH,
nepuo kotopoit paseH d = 0,02 mm.

IOmanon omeema

Al A2 A3 A4 AS A6 A7 A8 A9 Al0

B A b B B b b I A b

ki

bl ) -
dsinp=k)\ = d=SIng =2 6-10"'%m

ki

Bl dsinp=kA = sinp="a @=arcsin 0,0275 = 1,6°

Kpumepuu oyenxu:

Obuwee uucno 6annos 50.

Yactp A Kaxnplil BepHbIil 0TBET-2,5 6

Yacts b -10 6 (36-mepeBon B cuctemy CU,46-onpenenenne dhopmyibl,30-
MaTeMaTud. pacuer)

Yactb B-156. (BepHoe perieHue Kaxaoro 3rarma-5 0)

U3 konuvuecmea HabpanHvlx OANN08:

90-100% - omeHKa 5 «OTIHYHOY,

80-89% - oreHKa 4 «XOpOIIO»,

70-79% - ouieHKa 3 «yJIOBICTBOPUTEIBLHOY,

69% 1 MeHee - OlIEHKA 2 «HEYAOBJIECTBOPUTEIHLHO.

3.2.2.11. TunoBwble 3axaHus 1Js oueHKHU 3HaHui 31, 32, 33, 34 ymennii
Y1,¥2,¥3,¥4,Y6, Y8 (pyOekHblii KOHTPOJIb)

KonTpoabHasi pabora: KBaHTOBBIE CBOIiCTBA CBETA

Yacts A

A 1. OtgenpHas nopuus 3I€KTPOMAarHUTHOW HEPTUH, UCITyCKaeMas
aTOMOM, Ha3bIBAETCH. ..

A. JIxxoynem b. 3neKkTpoH-BOIBTOM B. sanektponom I'. xBaHTOM
A 2. KpacHotii rpanutieit porodddexra Ha3bIBaroT. . .

A. MUHUMAJIBHYIO NPEACIBHYIO YACTOTY; b. suepruto gorona

B. pabory BbIXO1a; ['. KHHETHYECKYIO SHEPTUIO

dboTorMeKTpOHA.

A 3. ITox ¢poTodrpdekToM NOHMMAIOT SIBJICHHUE B3aMMOJICHCTBHUS CBETA C
BEIIIECTBOM, TIPH KOTOPOM ITPOMCXOIHT. ..

A. BBIpBIBaHHE ATOMOB b. normonienre aToMoB
B. BeIpbIBaHKE 2JIEKTPOHOB I'. nornmonieHne 3JIEKTPOHOB
A 4. DHeprus QotoHa onpeaensieTcs GopMyIIou. ..
h h
A Y B. hv B.ha TI.21 I1. he
c? A

A 5. T'unore3y 0 TOM, 4TO aTOMbI HCITYCKAIOT 3JIEKTPOMATrHUTHYIO SHEPTHUIO
OTAEJIbHBIMU MOPLUSMH, BEIABUHYII. ..
A. @apanenn  b. [Jxoyinb B. ITnank I'. Croneros
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A 6. SIBrieHME BBIPBIBAHUS 3JIEKTPOHOB U3 BEIMIECTBA MO AEHCTBUEM CBETA
Ha3bIBAIOT. ..
A. potocuntezoM  b. ypapHoii nonuzanuen
B. porosdpdpexkrom  I'. snexrpuzanueit

A 7. YpaBuenue DuHmTelHa 1 porordpexra uMeeT BU/I. ..

2

mv 2

2 2
mv B. MWV =hv-A I'. E, _mv

A. hV+A= B. hV:

A 8. Umnynwc dhoToHa onpenenseTcss GOpMYIION. ..

A B.hcB. ha r.h
c A
A 9. DHeprus pOTOHOB NMPU YMEHBIIEHUH JJTMHBI CBETOBOW BOJIHBI B 2
pasa:
A. ymenpmnres B 2 pasa b. yBenuuurcs B 2 paza
B. ymensbmnres B 4 pasza I'. yBennuures B 4 pasa

A 10. Ykaxute Ha pucyHke rpaduK 3aBUCUMOCTU CHUJIBI (POTOTOKA OT
HanpsHKeHUs Ha POTORIIEMEHTE.

P P P
L Ll Ll

Al b.2 B.3 I.4

Yacrs b

b1. Haiinure xpacHyro rpanuity porodddexra mist HaTpus, eciu pabora
BBIXOJIa PaBHA

Asux = 31070 JIxk. TMoctosunas Ilnanka h = 6,6-102* JIx.

Yacrs B

B1. Ha Metaminyeckyro MJIaCTUHKY TagaeT CBET C JUIMHOU BOJHBI A = 0,42
MKM. DOTOTOK MpPEKpaIIAETCs IPU 3aACPKUBAIOIIEH PAa3HOCTH NMOTeHUHUanoB U =
0,95 B. Onpenenuts KpacHYO I'paHUILy I TaHHOTO METasla.

IDmanon omeema

Al A2 A3 A4 AS A6 A7 A8 A9 Al0Q

I A B b B B B I b A
bl ‘ Agx=hvy= VM::475 1 014FH
C
hv= AguxtEx T.K. E&= U 3°C, v=A ’ a ABBIX:hVM
Bl hC — aﬂ,U3
o hv=hvy+U;e® wvw= An =5-10*m

Kpumepuu ouenku:
Obwee yucno 6annos 50.
Yacte A Kaxnblii BepHbIi 0TBET-2,5 0
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Yacts b -10 6 (36-nnepeBon B cuctemy CU,46-onpenenenne hopmynbl,30-
MareMaTH4. pacuer)

UYacts B-156. (BepHOE penieHre kaxaoro stana->S 0)

U3 konuuecmea HabpanHbIX OANN08:

90-100% - omenka 5 «OTIHYHOY,

80-89% - onienka 4 «xopoiom,

70-79% - oueHka 3 «yJIOBJIETBOPUTEIBHO,

69% 1 MeHee - OLIEHKA 2 «HEYIOBJIETBOPUTEIIBHO.

3.2.2.12. TunoBble 3a1aHus 1Sl oueHKHU 3Haumil 31, 32, 33, 34, ymenni
¥Y1,¥4,¥5,¥6,Y9, Y10 (pyOeskHbIil KOHTPOJIb)
KonTpoabHasi pabora: ®u3uka aToMma 1 aTOMHOIO siApa

Yacts A
A 1. CrioxHBIN COCTaB PaJIMOAKTUBHOTO U3ITyYCHUSI OOHAPYKHUI. ..
A. II. Kropu u M. Ckinanosckas — Kropu b. Pesepdopn
B. bekkepenb I'. Coqnu ©.
A 2. Anbda — uznydeHue — 3T0 MOTOK. ..
A. BIEKTPOHOB b. npoTtoHOB B. sinep atromoB renus I'. HelTpoHOB

A 3. IlopsiiKOBBII1 HOMED JIEMEHTA, KOTOPBIN MOTy4aeTcsl B pe3ynbpTare
- pacraza sapa, paBeH. ..

A. z+2 b. z-2 B. z+1 I.z-1
A 4 Kaxoit popMyJI0ii onpeaensercs 3aK0H paiuoakTHBHOTO pacaa’?
A. N = N, 2! B.N =N, -2 t B.N=N,21 [N =
t
&
NO.

A 5. Hucno mpoTOHOB B siipe U30TOMA KUCIOPOoia 'y O PaBHO:
A1 b.8 B.9 r.17

A 6. D1eMeHT, B AJipe aToMa KOTOPOTO COJIEpKUTCS 23 MpoTOHA U 28
HEUTPOHOB, HAa3bIBACTCH. ..
A. Hatpuit b. BaHanuit B. Hukens I'. cypema

A 7. Kakue cuiibl 00ecreunBaroT yCTOMYMBOCTSD siep?
A. rpaBUTallMOHHbBIE b. anmekTpomMarHuTHbIe B. marnutHbIe I".sanepuble

A 8. BTopoii mpoayKT simepHoi peakiuu 4B+ a—>"'N + X TpeJCTaBIsIeT
co0oil...
A. IpoToH b. a-gactuny B.anextpon I'. HeuTpon

A 9. YTBepxkAeHUs, COOTBETCTBYIONINE NOCTyIaTaMm bopa?

1) 57eKTPOHBI B ATOME JBUTAIOTCS 110 KPYTOBBIM OPOHUTaM U TIPH 3TOM
M3IIYYaroT 3JIEKTPOMATrHUTHBIEC BOJIHBI;

2) aTOM MOKET HaXOAUTHCA TOIBKO B CTAIIMOHAPHOM COCTOSIHUH, B
CTallMOHAPHBIX COCTOSIHUSIX aTOM HE U3J1y4acT;

3) npu nepexo/jie U3 OJTHOrO CTAI[MOHAPHOT'O COCTOSIHUS B JIPYTrO€ aTOM
M3JIy4YaeT WM TOTJIOIIAeT YIHEPTHUIO.
A. Tonbko 1; b. Tonbko 2; B. Tonbko 3; I''2u3.

A 10. AToMHOE sIpO UMEET 3apsif. ..
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A. IOJIOKUTEIIBHBIN; b. orpuniarenpHsblIii;

B. e nmeer 3apsna; I'. y pasnuyHBIX saep — pa3IMuHbIA 3aps
Yacrs b
b1. Hanucate HepocTaromye 0003Ha4eHHsI B CIIETYIOIINX S1€PHBIX
peaKkusX:

2T A+ 30 524 e

1370 2

241 522Nat e
1 11 2

55Mn +7> 56Fe+ 1n
25 26 0
27 Al
13

+ a—>26Mg +7?
12

YacteB
12

B1. Paccuuraiite nedext Macchl 1 SHEPTHIO CBSI3U s/ipa yTiepoa

Dmanon omeema

Al A2 A3 A4 AS A6 A7 A8 A9 Al0Q

B B B I B b I I I A

‘ b1 ‘ M3oron HaTpusi, U30TOIl MarHus, 1€UTEPUl, U30TON JTUTHS

| Bl | Am=Zm,+(4-Z)m-M, =

Kpumepuu oyenku:

Obwee uucno 6annos 50.

Yacte A Kaxnpliii BepHbIN 0TBET-2,5 6

Yacts b -10 6 (36-niepeBox B cuctemy CU,46-onpenenenne Gpopmyibl,30-
MareMaTH4. pacyer)

Yacte B-156. (BepHoe perieHue Kaxaoro 3tarma-5 6)

U3 xonuvecmea HabpaHHblX OANNO8!

90-100% - omeHKa 5 «OTIUYHOY,

80-89% - omeHka 4 «XOpOIIOY,

70-79% - onieHKa 3 «YJOBICTBOPUTEIHLHO,

69% 1 MeHee - OLIEHKA 2 «HEYAOBJIECTBOPUTEIBHO.

briank oTBeTOB 3agaHU PyOEKHOTO KOHTPOJIS

Yacts A
| Nel | Ne2 | Ne3 | Ned [ Ne5 | Ne6 | Ne7 | Ne8 | Ne9 | NelO |
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Yacte b

Jlano CHu Pemienue
CraH1apTHBIN OTBET:
Yacts B
Hano CcHu DopMyJIbl BriBoa nckomonu MaremaTnueckum

BEJINYMHBI pacyeT
1.
2.
3.

CrannmapTHbII
OTBET:
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JlaGoparopHast padora Ne 1
«HccaeqoBanue NpsMOJIHHEHOTO0 PABHOYCKOPEHHOI'O ABH/KCHUSD).
Henb pabdorbi:yOequThCs B TOM, YTO CKOPOCTh Te€jda, ABUXKYILIErOCs
PABHOYCKOPEHHO IO IPSMOM, U3MEHSAETCS MPSIMO MPOMOPILMOHATBHO BPEMEHU
nBrokeHud. OnpenenuTb yCKOPEHHE Tena.
OOopynoBanme: mpubOp A8  HM3YYEHHs] MPAMOJIMHEHMHOrO JBUKEHUS,
CEKyH/I0OMEp, IITATUB ¢ MY(TOH U JIATKOM.
KpaTtkue TeopeTnyeckue CBeICHUS.

JIBH>KEeHHE, PU KOTOPOM CKOPOCTh TEJIA YBEJIIMUMBAETCS HA OAHY U Ty XKE
BEJIMYMHY 33 €IVHUIy BPEMEHU Ha3bIBA€TCSd PAaBHOYCKOPEHHBIM. I3MeHeHHE
CKOPOCTH MOXET MPOUCXOAUTH KaK OY€Hb OBICTPO (HarpuMmep, ABUKEHHUE IYJIH
BHYTPU CTBOJa BHUHTOBKHM) , TaK M CpPaBHUTEIBHO MEJICHHO (Hampumep
JIBMKEHUE TMO€3]1a MPU €ro OTHPABICHUU OT CTaHIMH). YTOOBI yMETh HAXOAMTh
CKOpPOCTh B JIO00OM MOMEHT BpEMEHH, HEO0OXOJMMO BBECTH BEIUYHUHY,
XapaKTepU3YIOIIYI0 OBICTPOTY HM3MEHEHHUS] CKOPOCTH. DTy BEJIUYUHY Ha3BaIH
YCKOPEHUEM.

VYckopenue — 3To (Qu3nueckas BeTWYMHA YHMCICHHO paBHas OTHOIICHHIO
U3MEHEHNS CKOPOCTH KO BPEMEHU, 3a KOTOPOE OHO MPOU3O0ILLIO.

V-V
t

EJMHULBI n3Mepenns ycKkoperus M/c?. [Ipubop 1 u3MepeHus yCKOpPEHHUSs
— aKceJepoMeTp.

VYckopeHue He0OX0AMMO 3HATh JJISl ONPEAEIIEHUS] CKOPOCTH U KOOPANHATHI
Tesa B JAHHBI MOMEHT BPEMEHHU.

B nannoit pabote Hab01a€TCsl pABHOYCKOPEHHOE JIBUJKEHUE KapeTKH I10
HAKJIOHHOM IIJIOCKOCTHU. Y YUTBIBasA, YTO HAYaJIbHAsl CKOPOCTH JBHKEHUS PaBHA

HYJII0, YCKOPEHHE Oompenensercs no hopmyse
2S

e

a

rae t - Bpems ABWIKEHHS KapeTKH, KOTOPOE OMPENEeTCs C IMOMOIIBIO
AIIEKTPOHHOTO CEKyHIOMEepa

J1yist oripeieNieHrst CKOPOCTH MOYKHO BOCIIOJIB30BaThCA (POPMYIION:
V= at.

Enunauiel usmepenns ckopoctu — M/c. [lpubop aiis u3mepeHus: CKOpocTH —
cnuaomerp. CrnumomeTp mporpaayupoBaH B Km/4. UToOBI mepeBeCTH OTY
ckopocTh B cucteMy CU cymectByer hopmyna aiis nmepeBoaa

X km/a = 5/18 X m/c
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Xox padoTsl

1. J171s1 BBITOTHEHUS paOOThI
HAIPABJISIONIYIO PEUKH YCTAaHOBUTD C MTOMOIIBIO

IITaTHBa B HAKJIOHHOM TOJIOkKeHUH. Ee BepxHuil Kpail 10KeH HaXOIUThCS
Ha BbIcoTe 18-20 cM oT moBepxHocTH crona. [loa HkHUN Kpait
MOJIJIOKUTD TJIACTUKOBBIN KOBpHUK. KapeTky ycraHoBuTe Ha
HATPABJISIONICH B KpaifHEM BEPXHEM IOJIOKEHUHU, TPUYEM €€ BBICTYII C
METKOM JTOJKEH OBITh 0OpallieH B CTPOHY JaTtyuka. [lepBoiil maTunk
pa3MecTuTe BOJIM3U KapeTKH TakK, YTOOBI OH 3aITyCKal CEKyHIOMED, Kak
TOJILKO KapeTKa Ha4HeT JBUTaThCs. BTOpoi 1aT4MK yCTaHOBUTE Ha
yaanenuu 20-25 cM OT mepBoOro.

2. 3MepbTe nepemernieHue S, KOTOpoe KapeTKa COBEPIIHT, IBUTASICh MEKIY
JaTYUKAMHU.

3. IIpou3BecTy MyCcK KapeTKU U U3MEPUTH BPEMSI €€ IBUKCHUS MEXKTY
naTgyukamu 1.

4. YBenInubTe pacCTOAHUE MEXY JaTYMKAMHU U MOBTOPUTE MYCK KapeTKHU 2 pasa,
Ka)JIblid pa3 3auCchiBasi MOKa3aHUs CEKYHIOMEPA.

5. ITo dhopmyite onpeaenuTe yCKOPEHHE, ¢ KOTOPHIM JIBUTAIACh KapeTKa.
2S

T

6. OnpenenuTs CKOPOCTh, C KOTOPOM JIBUTAIach KapeTKa B KOHIIE Y4acTKa, IO
dbopmyne

V =at
7. Harpy3ute kapeTky (AJisi 3TOro nojoxXuTe cBepxy rpy3 maccoi 100r) u
MIOBTOPUTE CEPUIO U3 TPEX OMBITOB JJIsI U3BMEPEHUSI CKOPOCTH TeJa U
YCKOPEHHSI.
8. OnpenenuTh CKOPOCTh ABUKEHHUS Tejla U YCKOpEeHHUE 1o popMmyam
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9. CuemnaiiTe BBIBOJI O 3aBUCUMOCTH CKOPOCTH U YCKOPEHHUS OT MPOUIEHHOIO
PAcCTOSIHUS M MaccChl Teia

10. I3meHnTE yros HaKJIOHA HAIPABIAIOIIEN PEVKU B CTOPOHY YBEJIMUEHHUS U
MPOBEIUTE eUI€ TPU ONbITA, U3MEHS KaXKIbIid pa3 yroy HaKJIOHa.

11. Cnenaiite BBIBOA O 3aBUCUMOCTH CKOPOCTH JIBM>KEHUS TEIA U YCKOPEHUS
OT yTJIa HAKJIOHA HANPABIAIOLIEN PEUKH.

12. To pe3ynbTaTam OINBITOB 3aMOJIHUTH TAOJIHUILY:

Ne omeiTa | S,Mm t,c a,m/c® | v, M

O O N O WD

13. Caenaiite pacd€Thbl A1 K10 CEPUU OIBITOB.
14. Cnenaiite 001U BEIBOJ U3 PAOOTHI.
15. OTBeThTe HAa KOHTPOJIbHBIE BOMPOCHI.
KoHnTpoJsibHBIE BOIPOCHI:

1) Yto Takoe yckopeHue?

2) Yem oTimnyaeTcs paBHO3aMEIJIEHHOE MPSMOJIMHEHHOE JTBUKEHUE OT
PaBHOYCKOPEHHOTO MPSIMOJIMHEHMHOTO TBUXKECHUSA?

3) Kakum mpubopom u3mepsieTcss CKopocTh?

4) Kakum mpubopoM u3mepsieTcst ycKopeHue?
16. Pemuth 3a1auy:
CkopocTh moe3a, IBIKYIIErocs 1MoJ] YKJIOH Bo3pocia ¢ 15m/c 1o 19m/c.
[Toe3n npu 3Tom mpowrén nyth 340M. C KaKUM YCKOPEHHEM JABUTAJICS MOE3[, U
CKOJIBKO BPEMEHH MPOI0HKAIOCH ABUKEHUE MO/ YKIIOH?

JlaGoparopHasi paGora Ne 2
«/3yueHue NBUKEHHS TeJia MO/ JelicTBHEM CIWJIbI TPEHUS U ONpeieieHue
K03 pumeHTa TPeHUsI METOA0M HAKJIOHHOM IUIOCKOCTH.

Lens paboTel: Onpenenenne kKodHPUIMEeHTa TPEHUS MEXKTY IACTUKOBBIMU
MMOBEPXHOCTSIMH HAITPABIISIFOIIEH PEMKU U KAPETKHU.
O6opynoBanue: MPUOOP I U3yUEHUS MPSIMOITMHEHHOTO IBI>KECHHUSI, HA00D
IPY30B, CEKYHIOMED, TPAHCIOPTUD, JIUHEHKA.

Kpatkue TeopeTnueckne cBeeHUs

Cunibl  TpeHHs JEUCTBYIOT BAOJb MOBEPXHOCTH TeA TMpPU  HUX
HEMOCPEJACTBEHHOM CONMPUKOCHOBeHHH. CHilbl TpeHUs BO BCeX clydasx
MPENATCTBYIOT OTHOCUTEILHOMY JIBUKEHUIO COMPUKACAIOIINXCS TEN
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CymiecTByeT TpU OCHOBHBIX BHJla CHJI TPEHHUSA: TPEHHE MOKOS, TPEHHE
CKOJIbKEHHSI U TPEHUE KauEHUSI.

Korzaa Bbl mbITaerech CABUHYTh C MECTa JOCTATOYHO TSKEIIOE TENIO, BaM
MPOTUBOJEHCTBYET CUJa TPEHHSI MOKOS — 3TO HAuOOJbIIEe 3HAYEHUE CHIIbI
TPEHMsI, IPU KOTOPOH CKOJIbKEHHE €IIE HE HACTYIAET.

Ecnu BeIHyXk7Aatoniasi cuja OPEBBILAET CHUIY TPEHUS MOKOs, TO TEJO
HAaYMHAET JBUTAThCS M MPOTUBOJEWCTBOBATH JBUWKEHUIO OyIEeT Ccuila TPEeHUS
CKOJIb)KEHHS.

Cuna TpeHHs CKOJIbKEHUS MPONOPLUUOHAIBHA MOIYIIO CHUJIbl HOPMAJIbHOM
peakluy ONOpPhI U BBIYUCIISIETCS IO (popmyiie:

Fip=uN

rae [ — Kod(OPUIMEHT TPEeHUsI CKOJbXKEHUS;

N — cuia peakuuu onopsl (UM CUJIa HOPMAJIbHOTO JTABJICHUS )

Koaddumment TpeHus CKOIBKEHHS HE 3aBUCUT OT Macchl Ten. OnH
XapaKTepu3yeT TOIbKO 00€ TPYUIUXCS MOBEPXHOCTU U 3aBHCHUT OT X MaTepuaia
U OT KadyecTBa uX o00paboTku. KordduimeHT TpeHUs CKONBKEHHUS MOMKHO
OIIPENETUTH SKCIIEPUMEHTAIIBHO.

OauH u3 cnocoOoB orpeaeseHus KOd(PQUIHUEHTa TPEHUS CKOJbXKEHUS
paccMaTpuBaeTcsl B JaHHOM pabore. DTO MeToJ ompeaeneHus koddduiueHTa
TPEHMSI CKOJIbXKEHUS NP ABMKEHUH TeJla M0 HAKJIOHHOM TIOCKOCTH

PaccmarpuBaeM JBUWKEHHE Tela B JIBYXMEPHOM IPOCTPAHCTBE: OCh X
COBMECTHM C HAKJIOHHOM IUIOCKOCTBIO, TOTJA OCh Y COBIAJET C HAMpaBICHUEM
CWJIbl pEaKIMU OMOpHI, T.€. MepHeHAUKYIsApHO (puc. 4). HakiioHHas MIOCKOCTh
oOpa3zyeT yrojl o C TOPH30HTaJIblO, TOrJa BTOpoM 3akoH HbloToHa Ha och X
3aMUIIeTCs CASAYIONUM 00pa3oM:

X:mgsino -Fr, = Ma;

a CyMMa MpOEKLHI CUJl Ha OChY, NEHCTBYIONIMX Ha Teyo, OyJeT paBHa
HYJIIO:

V:mgcoso—N=0

2S

t

VuaureiBas, 4toFy,= uN,a 4 = 2 ypaBHEHHE MO OCU X MOXKHO

nepernucarh:

mgsina -umgcosa= Mm ? 2
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[Tocne cokpaleHus Macchl pelraeM MoayueHHOE YPaBHEHUE OTHOCUTEIBHO
Kod(ppuLIMEeHTa TPEHUS CKOJIBKEHUS.

2S
W=tgo =
gt°cosa

Xoxa padoTsl

1. YcraHoBHTE HAKJIOHHYIO TUIOCKOCTH (YTOJ HAKIIOHA OCTAETCsl OCTOSHHBIM /30°
2. Ha HakJIOHHYIO IJIOCKOCTh OMecTUTe Opycok 0e3 rpysa. [Ipu neuxkenun 6pycka
C HAKJIOHHOH TUTOCKOCTH M3MEpPbhTE BPEMsI CKaThIBaHUS OpyCKa U MyTh.
3. PaccuunTaiite K03 HULHEHT TpeHUs 0 popMyIie:

4. IlpoBeuTe TpH ONBITA, KAXKBIMA pa3 MEHsS PACCTOSTHUE MEXKTY AJATYMKAMH.

5. Ha 6pycok MOJI0XXUTh OJUH TPY3 U MOBTOPUTH OIIBIT.

6. [IpoBecTH ONBIT C ABYMSI T'Py3aMHU.

7. PaccunTaTh cpenHee 3HaueHrE Kod(hPUIIMeHTa TPEHUSI CKOJIbKEHUS 110 hopMyie:

Mis Mo+ Mg+ Mav Piss Ho

Hep_=
6
8. Pe3ynbTaThl 3aHECTH B TAOJIHILY:
Nen/m | S,m t,c 1 Uep Wra6 E

0,22

OB |WIN|F

9. CpaBHUTP MOJTYYCHHBIN PE3yJIbTAT C TAOJIUYHBIM U PACCUNTATH IMOTPEITHOCTD.
Hep - Mra6
& = * 100%
Hep

10. Cnenatp BBEIBOLI.

11. OTBETUTH HA KOHTPOJIBHBIE BOMIPOCHL.
KoHTposbHBIE BONIPOCHI

1. Yrto Takoe cuia TpeHHs], OT YErOo OHA 3aBUCUT

2. UYrto nmokaspiBaeT KOdQPUITUEHT TPSHUS

3. HazoBute BuabI TpeHUS?

12. Pemuts 3ama4y.
Koaddutnuent tpenus ckonbxeHus simka Mmaccoit 100kr o o pasen 0,2. Smux
TSHYT 3a BEPEBKY ¢ rOpU30HTANIBHOM cuitor paBHoM 300 H. Onpenenure, ¢
KaKUM YCKOPEHHMEM JABUKETCS SIIUK U KAaKOBA MPU 3TOM CUJIA TPEHUS
CKOJIbJKEHUS SIIMKA O TIOJ?
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JlaGoparopHasi paGora Ne 3
«/3mepeHue yCKOpeHUsi CBOOOIHOI0 Ma/IeHUs C MOMOIUbI0O MASITHUKAY.
Ieab padoThI: BHIUUCIUTh YCKOPEHHE CBOOOHOTO MajeHus U3 (OpMYJIIb JJIst
nepuoja KojaebaHui MaTeMaTUYeCKOro MasiTHUKA!

TZZEJ%

Oo6opynoBanme: 4achl C CEKyHAHOM CTPENIKOW; U3MEPUTEIIbHAS JIeHTa (A —0,5¢m);

HIapyUK Ha HUTH; IUTATUB C My(PTON U KOJIBLIOM.
Kpatkue TeopeTnyeckune cBeeHUsA

Teno (MatepuanbHasi TOUKa) MOJIBEIIECHHOE HA HEBECOMOM
Y HEPACTSHKUMOM HUTH , pa3MepaMU KOTOPOTO MOXKHO
npeHeOpeyb MO CPABHEHUIO C IJTMHOW HUTH HA3bIBACTCS
MaTeMaTHYEeCKUM MasTHUKOM. MOJIelIbI0 TaKOTO MasiTHHKA
MOKET CJIY>KUTh IIAPHUK, MOJIBEIICHHBIN Ha JIMHHOW HUTH. Ha
OCHOBaHWUY MHOTOYMCJICHHBIX OTIBITOB YCTAHOBJICHBI 3aKOHBI
KoJieOaHUs MaTEMAaTHICCKOTrO MasiTHUKA

1. ITepuon konebanuii HE 3aBUCHUT OT MacChl MasITHUKA U

AMILIUTYOBI €T0 KOHC6aHHﬁ, C€CJIM YyIroJI pazMaxa HC IIPECBLIIIACT
6°.

2. Ilepuron konebaHui MaTEMAaTHYECKOTO MasTHUKA
OpsIMO  TIPOTIOPIIMOHANIEH KOPHIO KBaIPATHOMY U3 JUIMHBI HUTH U 00pPaTHO
POMOPLMOHATIEH KOPHIO KBa[paTHOMY U3 YCKOPEHHS CBOOOTHOTO MaJCHUSI:

T=2ml/g

W3 sToit hopMybl MOKHO HAWTH YCKOPEHHE CBOOOHOIO MaICHUS.
st 3Toro Bo3BenEéM B KBaApaT 00€ YacTH ATOTO YpPaBHEHHUS U PEUIUM 3TO
YpaBHEHUE OTHOCUTEIBHO (

B urore nomyunm pabouyro ¢popmyiy:

g =32
Xoxa padoThI:

1. YcraHoBuTe Ha Kparo CTOJIA IITATUB. Y €r0 BEPXHEr0 KOHIA YKPENUTE MPU
OMOIITY My(THI KOJIBIO U MOJABEChTE K HeMy Imapuk Ha HutH. [llapuk
JOJKEH BUCETh Ha PACCTOSIHUM 3 — 5 CM OT MoJja.

2. OTKIOHUTE MasITHUK OT MOJIOKEHUS PaBHOBECHS Ha 5 — 8 CM U OTITyCTHUTE

ero.

N3smepbTe anuHy noaseca MEpHOU JICHTOM.

Nzmepwte BpeMst At 5-10 momHbix kosrebanmii (N).
Brruncnure 3HaueHUE niepruoaa KoinebaHui mo gpopmyiie

o bk w

6.BeiBo paboueii hopmybl
7.Beruuciaurte 3HadueHue g 1o ¢opmyie:

2
g =32

8.ITomy4ueHHBIC pE3yIHTATH 3aHECUTE B TAOJHILY:
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Home At, M 9ep &g
OHBITE M c Tc : c? 247 9,6 %
1
2
3
4
5

9. Onpenenure cpeaHee 3HAUCHUE YCKOPEHUSI CBOOOHOTO 3HAYCHUS T10
dbopmyre:

2.9
5

10.CpaBHuTe IONYYCHHOE CPEHEE 3HAUCHUE [T § -, CO 3HAUCHHEM g = 9,83

gep =

M/C% 1 paccuuTaiTe OTHOCUTEIBHYIO MOTPEITHOCTh U3MEPEHHUS TI0 hopMyJie:
9e-9]
&g = —g
11.PacueTsr:

12. Cnenaiite BBIBOJ U3 paOOTHI.
13. OTBeThTE HA KOHTPOJIBHBIE BOIIPOCHI.

KonTpoJsibHbIE BOIPOCHI:

Yro Takoe xosebanus?
UTo Ha3BIBAIOT aMIUIUTYI0M KOJIeOaHUA?
Urto Takoe mepuo KojieOaHuit?

Uto Takoe MaTeMaTUYECKU MasSTHUK?

UeM oTiiMYaeTcs NPYKUHHBIA MAsITHUK OT MAaTEMAaTUYECKOTO?
14. Pemutey 3amauu:

1. Kakyro qIMHY IMeeT MaTeMaTUUeCKUH MasTHUK C TIEPHOJIOM KoyieOaHmit 2
CEKYH/IbI?

2.Kakoe 3HaueHue MOIy4rI JJisl YCKOPEHHUsI CBOOOTHOTO TaJCHUS CTYICHT
MIPY BBITTOJTHEHUH JIA0OpAaTOPHOU pabOThI, €CITU MasTHUK JTHHONU 80cM
coBepiuia 3a 3 MuHyTHI 100 KOIEOaHMit?

abrwbdE

JlabopaTopHas pa6ora Ne4
«Omnpenenenue Maccebl TeJIa METOAOM NMPYKUHHOT0 MATHUKA)
Heas padorbi:HayunThcsi onpenensiTh Maccy Tejla IpU MOMOIIM HPY>KMHHOTO
MasiITHUKA.
Oo6opynoBanme:mTaTuB, HAOOp NPYKUH, Tpy3 Maccor 100r, rpy3 HeH3BECTHOI
Macchl, JUHEHKa, CEKYHIOMED, BECHI.
KpaTtkne TeopeTnueckme cBeeHUA

Teno Ha mnpyxKuHE, BBIBEACHHOE M3 COCTOSIHUSI TIOKOS Ha3bIBACTCS
MPYKUHHBIM MasiTHUKOM. JIro0asi mpyxkuHa Xapaktepusyercs KoddduireHTom
AKECTKOCTH, MO3TOMY MEPHUOJI KojieOaHU OyJeT 3aBUCETh HE TOIBKO OT MacChl
KOJIEOIIOIIErocs Tejia, HO U OT KOA()(PUIIMEHTA )KECTKOCTH MPY>KUHBI.
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[Ipy mManbIX OTKIIOHEHHUSAX TeJa OT MOJIOKEHUS paBHOBECUs KoJieOaHUs Tena Ha
MPYKUHE MOKHO CUMTATh FAPMOHHMYECKUMHU, [MOITOMY MEPUOJA ITHX KOieOaHMt
MO>KHO PaccuuTaTth Mo popMmye:

T =27zm/Kk .

BosBeném 00e uyacT 3TOTO ypaBHEHUsT B KBajpaT, U PEIIMM TOJY4EHHOE
yYpaBHEHHE OTHOCUTENIBHO MACChl KOJIEOIIOLIErocs Teja

kT *
m=—

Arr*
Xoa padoThlI.
1. TlogBecuTh MPYKWHY HA MITATUB U U3MEPUTh HAYAITBHYIO JUTMHY TPYKUHBI.
2. TlogBecuTh Ha TPYKWMHY Tpy3 Maccor 100rpaMM W H3MEPHUTH JUTUHY
PacTIHYTON NIPYKUHBI.
3. Haiitn yymmHeHUE PY>KUHBI KaK Pa3HOCTH JJIMH MPYKHUH .
AX =L-Lo
4. Y4uuThIBas, 4YTO CHJa YNPYTOCTH, BO3HUKIIAS B TPYXHMHE paBHA CHIIC
TSOKECTH TPy3a, MOABEHICHHOTO Ha TMPYXKHUHE, ONpPeaeIuTh Kod(hHUIMCHT
YIIPYTOCTH NIPYKUHBI 110 (hopMmyJIe.
K=mg/AX
5. Tlomy4eHHBIE TaHHBIC 3aHECTH B TAOIHUILY.
6. CHath rpy3 maccoit 100r ¢ mpy>XHHBI ¥ TIOBECUTD I'Py3 HEU3BECTHON MacChl
Ha MPYKUHY.
7. BoeiBecTu Tpy3 M3 MOJOKEHUS paBHOBECHUS U HaOIIOAAaTh KojeOaHUs Tpy3a
Ha MPYKUHE.
8. C momoIpio CeKyHI0Mepa U3MEPUTH BpeMsl 3-5 KojiebaHuii rpys3a.
9. OmpenenuThb EpUoOa KOIeOaHUH.
T=1tn
10.BriBo1 paboueit hopmMyJIbI:
11.TloncraBuB gaHHBIC B POPMYITY, paCCUMTATh MacCy Irpy3a Ha MPYKUHE.

KT ?

2
A
12.Y1065!I y3HATH UCTUHHYIO MACCy 3TOTO TPy3a, B3BEIIUBAEM €r0 Ha Becax.

13.CpaBaute maccy pacu€tHyto (1o ¢hopmysie) U UCTUHHYIO (TIOTYyYCHHYIO Ha
BECAaX), NOJICUUTANTE OTHOCUTEIbHYIO OTPEUTHOCTh PACUETOB.

Lo | L(M) | AX(M) [KEM) [ t©) | n | T©) | mxr | Mue | %

* * * *
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14.Pacyérthi:
15.CnenaiiTe BbIBOJ U3 pabOTHI
16.0T1BeThTE Ha KOHTPOJBHBIE BOIPOCHI.

KoHTpoJbHBIE BOIPOCHI.

Yro Takoe konebanue?
Bunpl konebanuii (cBOOOHBIE U BEIHYKICHHBIE KOJICOAHMS)
YT0 Takoe NpyXKUHHBIA MASITHUK?

B wnN e

Uto Takoe KECTKOCTh MPYKUHbBI?

17. Pemnre 3anaun:3anayal.

Ha npyxune xéctkoctbto 100H/M konebnercs rpy3 maccoit 0,4 kr.
Onpenenute nepuoj KoneOaHui rpy3a Ha MpykuHe.3agaua 2.
Onpenenute Maccy rpysa, KoJeOmomerocs: Ha IpyXuHe )KECTKOCThIO

100n/Mm ¢ nmepuogom kosiebanuit paBHbIM 0,2 CEKYHIbI

JlaGopaTtopHasi pa6oTa Ne 5

«Onpenenenue k03¢ PUUNEHTA MOBEPXHOCTHOT0 HATSKEHUS KUTKOCTH
METO0M OTPbIBA KAMeJby.

Heas padorei: Onpeaenutb KO3OPUITMEHT TOBEPXHOCTHOTO HATSXKEHUSI BOJIBI.
O6opynoBanme: Becsl ydeOHbIE C pa3HOBECAMU; TUIIETKA; COCY]I C BOJOM; COCYT
st cOopa Kamnenb.

Kpatkne TeopeTnueckne cBeeHUA

[ToBepXxHOCTh pa3jiena MEeXIY *KUIAKOCTHIO M Ta30M MPEACTABISIET cOOO0M
CJIOM, COCTOSIIHNKA U3 HECKOJBKUX «yTPaMOOBaHHBIX» MOJIEKYJI, T.€. CJIOW OYEHb
MaJIEHbKOM B HECKOJBKO MOJIEKYJSIPHBIX JHAMETPOB TOJIIMHBI. MOJEKyIbl,
KOTOpBIE HAXOASATCS Ha TIyOWHE, BHYTPH KHIKOCTU OKPYKAIOT TOYHO TAKUE Ke
COCEHUE MOJIEKYJIbl, MOJIEKYJy K€ Ha IIOBEPXHOCTH TaKUE€ K€ MOJIEKYJIbI
OKPYXXAaKT TOJIBKO H3HYTPU , T.€. CO CTOPOHBI JKMAKOCTH, CBEpPXYy XK€ HX
OKPYXarT MOJIEKYJIbl Mapa, TeMIeparypa KOTOpOro Jajeka OT KPUTHYECKOM,
[IO3TOMY €TO INIOTHOCTh MHOTO MEHBIIE INIOTHOCTH XUAKOCTU. [1loaToMy critamu
B3aUMOJICMCTBUSL  MOJIEKYJIbI KUIAKOCTH y IIOBEPXHOCTH C MOJIEKYJAaMH Iapa
MO>KHO TIpeHeOpeb.

T.K. TJIOTHOCTH TOBEPXHOCTHOTO CJIOS JKAJIKOCTH OOJbIliasg, TO WX
JIBUKEHHE CBOJUTCS TOJBKO K KOJEOaHHSIM BOKPYT KaKOIrO-TO CPEIHEro
MOJIOKEHUA. B 3TOM citydae roBopsT, YTO Ha MOJIEKYJIBI BIOJb MOBEPXHOCTHOTO
CIOsl JACHCTBYET CHJIa T[OBEPXHOCTHOIO HATSKEHUA. OITa CHJIa HOCHUT
LECHTPAIBHBIA XapakTep, MO3TOMY OHAa CTPEMUTCA COKPATUTh MOBEPXHOCTH 10
MHUHHMYMa.

Cuila mOBEpXHOCTHOTO HATSKEHUSI MPOIMOPIUOHATIbHA TpaHuile (IJIHHE)

ITIOBEPXHOCTHOTO CJIO4, T.€.
F=oL
rae G- Ko3QGUIHEHT TOBEPXHOCTHOTO HATSXKEHUS KUIKOCTH.
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KoadpuiirieHT moBepXHOCTHOTO HATSIKEHUS 3aBUCUT TOIBKO OT JKUJIKOCTH,
HafpuMep Yy JETKOUCHAPSIONINXCS KUJIKOCTEH MOBEPXHOCTHOE HATSKEHUE
MEHBIIIE, YEM Yy HENeTy4YuX >KUJKocTe. OueHb MaJICHbKOE MOBEPXHOCTHOE
HATSHKEHHUE Y KUJIKOTO BOJIOPOJIA, TN U HA000POT , ¥ KUJIKUX METAJUIOB OHO
OYeHb BedHMKO. Pa3znuuue B TOBEPXHOCTHOM HATSDKEHUU  KUAKOCTEH
OOBSICHSIETCS PA3IMUYMEM B CHUJIAX MEKMOJICKYISIPHOTO B3aUMOCHCTBUS.

KoadpuimeHT MmoBEepXHOCTHOTO HATSXKEHUS YMEHBIIAETCA C POCTOM
TEMIIEpaTyphl, T.K. YBEJIUYECHHE TEeMIEpaTypbl >KUJIKOCTA MPUBOAUT K
YBEJIUYEHUIO CKOPOCTHM JBWIXKEHUsS MoJiekyl EcTh MHOro cmnoco0oB
omnpeneneHus: kodpduireHTa MOBEPXHOCTHOTO HATSXKCHHS, B JTOM pabote
MpeIaraeTcs KareJIbHBIN METOA ONpEIENICHHUS kor¢ purmenTa
MOBEPXHOCTHOT'O HATSYKEHUSI BOJIBI.

Xoa padoThbI.
1. VBmeputh quaMeTp MUMETKH.
2. Onpenenutb Maccy MycTOro cTakaHa JJisg cOopa Kareb, B3BECUB €ro Ha
Becax.
[Tpu momomu nuneTku Hakanath B crakadn 60 — 100 kamnenb BOABI.
B3BecuTh Ha Becax cTakaH ¢ KalusIMU, ONPEACIUTh MAcCy Karelb m = my -
My
5. PesynbTarhl U3BMEpPEHU 1 BBIYUCIICHUN 3aHECTH B TaOJIUITY

B w

(]
2 s| =
« = Eqﬂ)
8 E Z < 8\ [0 Ea’ﬁ"
o = ~ & | =85 5 €
= 0 -0 . s = H bl =
E = O 3} O S | O E L % E «| o
2| 5 = = = gl 58 3 |z =8 % 8
ALrPEEEE R AR R I
2582|888 |8 28558 5888 53
O 3 9| &8 =8 E| 3 S S E| Q@ a8 & VO 8 A RO
< =~ = =5 @ 0 = 2o 0 8| 8 .
s 5 E|=65 = S | HE|l S E T | O2E |~ 0
1
2
3

6. BoriBoa pabGoueii popmyibl.

7. Boraucnutb k03P PUIMEHT TOBEPXHOCTHOTO HATSKEHHUS, ICXO/IsI U3 TOTO,
YTO Mepe]l MOMEHTOM OTPhIBA KAIJIM €€ BEC YPaBHOBEIIMBACTCS CUIION
MOBEPXHOCTHOT'O HATSKEHUS.

P=F .
P=m,-g; F,,=0c-l=ocmd
m, - g =ond , (11 onHOM Karumn), 11 N Kanens moirydaem:
o=-md
Nnd,

I'ne: di— nnamerp karu;
8. OmbIT moBTOPUTH 1-2 paza ¢ APYTUM YUCIOM Kameb.
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9. Haiitu cpenHee 3HaYCHHE Op; CPABHUTH MMOTYUYCHHBIN pPE3ybTatT ¢
Ta0IMYHBIM 3HaYeHUEM K03 (PUIIUEHTa MOBEPXHOCTHOT'O HATSIKEHUS.

G, + G, + 03
(o} op = —3
10.Pacuersl:
11.CpaBHUTH G¢p U Gragl CAETATH BBIBOI.

12.0T1BeTUTH Ha KOHTPOJbHBIE BOMPOCHI

KoHTpoJibHBIC BOIPOCHI:

1. TMouemy k03(GUIIMEHT MOBEPXHOCTHOTO HATSIKEHUSI 3aBUCUT OT BHJIA
JKUJIKOCTU?
2. TloueMy u Kak 3aBUCUT KO3(PQUIIMEHT MOBEPXHOCTHOT'O HATSHKEHHS] OT
TEMIIEPATypPbI?
3. Tlouemy OMBIT pEKOMEHAYETCS TPOBOAUTH JIJISi BO3MOXKHO OOJIBIIIETO YUCIa
Kaneiab?
13.Pemmth3agaun
1.Criupt moaHsuIcs MO KanmwuisipHod TpyOke Ha 1,2 cm. Ompenenure paauyc
TPYOKH.
2. Onpenenute K03 HUIMEHT MOBEPXHOCTHOTO HATSXKEHUS BOJIBI, eciii macca 40
Kareyb cocramiserT 1,9r. B ombiTe Obla MCHOIB30BaHA MUIIETKA C JTUAMETPOM
BBIXOJTHOI'O OTBEPCTHS PABHBIM 2MM.

JlabopaTtopHast pa6oTa N26

«M3mepeHue MmoayJist ynpyroctu (MoayJjb FOHra) pesunnbi».

Heab padorei: ONBITHBIM ITyTEM ONPEAETUTh MOAYJb FOHra pe3uHsbl.

Oo6opynoBanue: IlltaTtuB c ankoi u MydTOH, pE3UHOBBINA MIHYPHI, TPY3HI.
KpaTkne TeopeTnueckne cBeeHUA

UtoObl CTpOUTh HAAEKHBIE 3JaHUS, MOCTBI, CTaHKH, Pa3HOOOpa3HBIC
MaIluHbl, HEOOXOAMMO 3HAaTh MEXaHMYECKHE CBOICTBA  HCIOIB3YEMBIX
marepuangoB. Paccmorpum  nmedopmaruio  Tena. B moboMm  ceueHuwH
ne(OpPMHUPOBAHHOTO TeNa JAEUCTBYIOT CHIIBI YIIPYTOCTH, KOTOPBIC MPEMATCTBYIOT
pa3peiBy Tela Ha YacTH, MOITOMY Je(QOpPMUPOBAHHOE TEIO HAXOJUTCS B
HaIpsHKEHHOM COCTOSIHUM M XapaKTEPU3YETCsl BEIMUMHOW, KOTOpask Ha3bIBAECTCS
MEXaHWYECKUM HaIps>KEHHEM.

G:%
S

@dusnueckas BeJIMYHMHA, YHUCICHHO paBHAas OTHOILUICHUIO MOMAYJS CHIIbI
YOPYrOCTH K IUIOMIAAN ONEPEUYHOr0 CEUEHUSI Ha3bIBAETCS HAMPSHKEHUEM.

OnpIThl ¥ HAOMIOJCHUS TOKa3bIBAIOT, YTO NPH MaJbIX AedopMaiusax
HaIpsHbKEHHE MPsIMO MPONOPLUHMOHATIBHO OTHOCUTEIBHOMY YIUIMHEHHIO oOpasiia.
DTy 3aBUCUMOCTb ONUCHIBAECT 3aKOH ['yKa 11 TBEPIBIX TEll.

c=E¢
I7I€ & - OTHOCUTENIbHOE YJJIMHEHUE.
E - ko3 puimenT nponopuoHanbHOCTH B 3aK0HE ['yKka Ha3bIBaeTCsI MOAYJIEM
ynpyroctu win moayieMm FOnra.
Monayne FOHra xapaktepusyer conpoTHBIIEMOCTh MaTEpUalia yIupyrom
nedopMaluy pacTSHKEHUS WU CKATUS
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Ecam st ABa BBIPAXCHHA JJI1 MCXaHUYCCKOI'O HAIIPAXKCHUA IIPUPABHATD,

TO MOKHO BBIBECTH (popMyity AJid onpeneneHus Moayis FOnra
Fl
o

E-——"_
Sq -1

3neck E — monynb FOHra;
F — cuna ynpyrocTtu, BO3HUKaOIIasl B pacTSIHYTOM IIIHYPE U paBHAs BECY
MPUKPEIUICHHBIX K IIHYPY IPY30B;
S — oAk MNONepeyHoOro ceyeHus a1e(opMUpOBaHHOTO
HHypa,
lo— paccrosHne Mexy MeTkamu A 1 B Ha HepacTIHYTOM
HIHYPE,
! - paccrosiHme MeX Iy STHME Xe METKaMH Ha
PaCTSAHYTOM IIHYDE.
Ecnu nonepeunoe ceuenue muypa umeer Gopmy Kpyra,
TO TUIONIA/Ib CEYEHHUS BBIpAYKACTCS Yepe3 AuaMeTp IIHypa:
nD?
4
Bec rpy3oB onpeaensiercs no gpopmysie, guaMmerp miHypa -
IITAaHTCHITUPKYJIEM, PACCTOSTHUE MEXKTy MEeTKaMu. A u B - nmuHeikoi.

Mopynpb FOHra 3aBUCHT TOJIBKO OT CBOMCTB MaTepHayia M HE 3aBUCHUT OT
pasmepoB u ¢popmbl Tena. s pa3audHbIX MaTepruaioB MoayJib FOHra MeHsieTcs B
IMMPOKUX npesenax. Jus cramy, Hanpumep, E = 2-101H/M?, a 11st pe3uHbl

E =~ 2-10°H/M?, To ecTbh Ha TIATH MOPSIIKOB MEHBIIIE.
Xox padoThI
1. Cobpath yCTaHOBKY

4

2. Hanecrtu kapaHgamiom, MeJIOM METKH Ha PE3NHOBOM IITHYPE.
3. MBmepuTth paccTosiHuE MEXAY METKAMH Ha HEPACTSIHYTOM IITHYpE.

4. TloBecutsb /iBa Tpy3a K HUKHEMY KOHILYy IIHYypa. M3meputs pacctosiHue
MEX1y METKAMU HA IIHYPE U AUAMETP IIHYPA B PACTIHYTOM COCTOSIHHM.
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5. M3MepuTh MTaHTCeHIUPKYJIEM JUAMETP KPYTJIOrO KI'yTa U ONPEAECTUTh

IJI0IIAAb CEYECHUS
1). Ecniu miHyp KpyTJiblid, IJI01a b CEYEHHS] PACCUUTHIBAETCS MO (popmyIie;

2). Ecnu mnyp mockuii S = ab
6. BriBecTu pabouyio popmyny

7.

o ¢popmysre:

E:

Fl,

SAl
Pe3ynbrar 3aHecT B Tabnuiy.

S=

7d?
4

Paccunrats monyns FOHra

JlnuHa mnHypa

Pa3zmeps! minypa

B IImoman
Ha4ajb Hmuna | llupun | [namer b Crn Monayn
[Iayp - pacTAHYyTO a |p IOHra
y a, M a p mHypa
Hasi WIocku | b, M d, M S. a2 E, Ila
COCTOSTHUU . . . » M F, H
lo M | W |[TUTOCKUU |[KpYTJIBIN
1
Kpyriibt * %
i
KpYTJIbIA * *
MIJIOCKHI *
MIJIOCKHI *
8. [IpousBectu pacu€rbl ©

ceNaTh BEIBOJ U3 PAOOTHI.
9. OTBEeTUTH HA KOHTPOJIHHBIE BOMPOCHI.

1. ChopmynupoBath 3akoH ['yka

2. Urto Ha3bIBAETCS MEXaHWYECKUM HaIpsiKeHueM?

3. Uto takoe momyns FKOHra, 94TO OH MOKA3bIBAET, YTO OT HETO 3aBUCUT?

4. Tlouemy momyns KOHTa BeIpakaeTcss OOJIBIIUM YHUCIIOM?
10.Pemmmts 3amaun:
1. Kakue cuibl HY>)KHO MPUIIOKUTH K KOHIIAM CTAJIbHOW MPOBOJIOKU JJIUHOU 4
MeTpa u ceuenuem 0,5 MM? st yJIMHEHUS €€ Ha 2MM?
2.JIluametp KampoHOBOHW pbIOONOBHOUM Jecku 0,12 MM, a pa3pbiBHas Harpyska
paBHa 75H. HaiiTu npenen npoyHOCTH HA pa3pbiB JAHHOTO COPTa KaIlpOHa.
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JlabopaTopHas padora Ne 7
«Omnpenesnenue 3JIEKTPOABUKYIIEH CHIbl U BHYTPEHHEI0 CONPOTUBJICHUS
HCTOYHUKA TOKa».
Hean padorei:Hayuntscs onpenenars 3/1C 1 BHyTpeHHEE COPOTUBIIEHUE NCTOYHUKA
ObopynoBanme: HICTOYHUK TOKA, PEOCTAT, aMIIEPMETP, BOJIBTMETP, COEAUHUTEIbHBIE
IIPOBOJIA, KIJIFOY.
Kpatkue TeopeTnyeckue cBeieHUsA

JIt000i1 UCTOYHUK TOKA XapaKTepu3yeTcs deKkTpoasikyiiei cuioi (3J1C)

BHyTpu 1m1000ro HMCTOYHHMKA TOKa 3apsibl € OJHOIO IOJIOCAa Ha JIPyrou
nepeMeIaTcs NoJ AeHCTBUEM CTOPOHHUX (MMPOTUBOKYJIOHOBCKUX) CHIL

duznyeckas BeIUYMHA YUCICHHO paBHAs OTHOILICHUIO PAOOThl CTOPOHHUX CHJI TIPH
NEPEMEIEHUN 3apsA/ia N0 3aMKHYTOMY KOHTYPY K BEJIMYMHE 3TOTO 3apsija Ha3bIBACTCS
AJIEKTPOJABUKYILIEH CUJION UCTOYHUKA.

DNEeKTpOABWKYIIAsl CUJIa NCTOYHUKA KaK U HaIpshKEHNUE u3Mepsiercs B Bonprax.
DKcrnepuMeHTallbHasg yCTaHOBKa wu300pakeHa Ha pucynke 1. K wucrounuky Toka 1
noAkiao4aercss pesucrop 2, ammepmerp 3 u kmou 4. IJIC wuctouHumka TOKa
HEIMOCPEACTBEHHO U3MEPSETCSA BOJIBTMETPOM

-
- ~‘1 S
| |

Puc. 1

DneKkTpuyuecKas cxeMa JJaHHOUW LIeNH NpHuBe/ieHa Ha pucyHKe 2. COrjiacHO 3aKOHY
OmMa cuiia Toka | B 3aMKHYTOM 1€MW C OTHUM UCTOYHUKOM ONPEAEISIETCS BRIPAKEHHUEM

£
l=r+R

Orcrona
Ir+IR=¢

N3 popmynbl MOKHO HAWTH BHYTPEHHEE CONMPOTUBIICHUE T UCTOYHMKA TOKa, DJ[C
KOTOPOT'O IMPEABAPUTEIIBHO U3MEPSIOT BOJIBTMETPOM:
e—IR €

r= | :I——R

Cwuna Toka | B 1ienu u3MepseTcsi aMnepMeTpoM.

X0 padoThBI:

1. Cobepure 3MEKTPUUECKYIO LEIb 10 CXEME:
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® Lo

2. CHUMUTE TIOKa3aHUs aMIIepMETpa ¥ BOJBTMETPa IPU 3aMKHYTOM KJTFOYE M 3aITUIIINTE
uX B TaOJIHILY.

3. TlepeaBuHbTE MOJIBYHOK peOCTaTa U BHOBb CHATH MOKa3aHUS MPUOOPOB, 3aMUIIUTE UX B
Ta0IHILy.

U(B) 1 (A) r (Om) E (B) Ew(B) | E%) | % B
BI
B
e
C
TH pabouyio Gpopmyiy.

5. Brluucnute BHyTpeHHEE COMPOTUBICHUE UCTOYHUKA TOKa MO hopMyIie:

Ui —U>
r=1-1
pe3yibTaT 3aHECUTE B TaOJHILY.

6. [loxcraBbTe 3HaUCHUE BHYTPEHHETO CONMPOTHUBICHUS UCTOYHUKA B POPMYITY IS
pacuéra D/]C uCTOUHMKA U pacCUUTANUTE FTEKTPOABUKYIIYIO CHITY UCTOUHUKA.

/. TlogkitoyuTe BOIBTMETP K HICTOYHUKY MUTAHUSA U U3MEPUTh UCTUHHYI0 DJ[C
HMCTOYHUKA.

8. Cpasnute pacuétayro J/1C u uctunnyto IJIC u paccuntaTh MOTPEIIHOCTH.
[Tomy4yeHHbIC PE3yNHTATH 3aHECTH B TAOIHILY.

9. CnenaiitTe BEIBOM U3 pabOTHI
10.0TBeThTE Ha KOHTPOIBHBIE BOPOCHI.
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KoHTpo/ibHBbIC BOPOCHI

1. Uto Takoe 3MEeKTPOABHKYIIAS CHJIA HCTOUHUKA?
2. [louemy moka3zaHusi BOJITMETPA IPU PA3OMKHYTOM U 3aMKHYTOM KJIFOUE PA3JIMYHbBI?

11. Pemwure 3amauy

a) G) R,
R, R, Ry
— . H - R,
| S|
R=— s Omnpenenute od1ee
r COIIPOTHUBIICHUE
€3UCTOPOB JJIs
5) R, ) R, P OB 2%
KaXXJI0Tro R, [ ] 1 13 COCAMHEHUMH,
]
eciau R “ -1 R Ry =R, =R3=10wm.
1 E— [ - ] | 2 3
R = R =

JlaGopaTopHasi paGora Ne§
«M3yyeHue mocjie10BaTEIbLHOI0 COeJUHEHUSI TPOBOJHUKOB
Heab pa6oThi: ONBITHBIM MYTEM IPOBEPUTH OCHOBHBIE COOTHOIICHUS MEXKTY
ANEKTPUUECKUMH BEJIMYUHAMHU B IIETIH MOCTOSTHHOTO TOKa, C HECKOJIBKUMU PE3UCTOPAMH,
BKJIFOUEHHBIMU TTOCJIEIOBATEIBHO.

O6opynoBanue: 2 pe3uctopa (CONMPOTUBICHUS), 2 aMIIepMETPa MOCTOSIHHOTO TOKA,
NIEPEHOCHOI BOJIBTMETP MOCTOSSHHOTO TOKA, COEIMHUTEIBHBIE POBO/IA.

KpaTkue TeopeTHdeckne cBeieHUsA

Ri Ry —M

CoenuHenue, Ipu KOTOPOM COCETHUE PE3UCTOPHI UMEIOT OAHY OOIIYIO TOUKY,
HA3bIBAETCS MOCJIEI0BATEILHBIM COSTUHEHUEM.
Takoe coenquHeHne UMeeT Psiji 3AKOHOMEPHOCTEHN, KOTOPBIE MPEACTOUT MTPOBEPUTH B
JTaHHOM paboTe
1.Tok Ha OTIETBHBIX yYaCTKaX UMEET OJMHAKOBbIC 3HAUCHHE.

L=L=.=1=I

2. Obuiee HapsKEHUE LIEH PaBHO CyMMe€ NMaJ€HUN HANPSHKEHUE HA OT/AENIbHBIX y4acTKax

U=1R+1,R,+. +iR, =R+ R)

L F
Harnpsoxerus 1iernu MOKHO IPEACTaBUTh Kak, a6 TJIe % - DKBUBAJICHTHOC
(oO1iee) compoTUBIICHHE.
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CnenoBaTeiabHO Ry = 1R+ + R,

3.0011ee COnpOTUBICHHUE LIETH U3 HECKOJIBKUX MOCIEA0BATEIbHO COETMHEHHBIX

PE3UCTOPOB, PABHO CYMME COIPOTUBIICHHH 3THX PE3UCTOPOB.
Ro=Ri1+R>

Xoxa padoTsl

1. CoOpaTb 27AEKTPUUECKYIO LIETb 10 CXEME:!

——®

(O

O,
A

\Y \Y
[e;
2. 3anucaTh oKa3aHusi MpuOOPOB B TAOIHILY:
HaumenoBanue O6o3HaueHue Ha cxeme Llena nenenus
npudopa
AmMrnepmerp
BousT™eTp
[Tokazanust mpubopoB PacuerHble nanHbIe
Cuna Toka Hanpsixenue Conpotunenue OO11ee CONPOTUBII.
I1= U= Ri=
I>= Uo= Ro= Ros=
I 06 = U06 = R06:
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3. Ilocne npoBepKu CXeMbl IPENOIaBaTeNEM, BKIIOUUTD €€ U, TPUCOEIHHSS IPOBOAA OT

BOJIbTMETpA K conpoTuBiieHusiM R1 1 Ry(moouepeaHo), u3MepuTh HaNpsHKeHHE Ha KaKI0M

COMPOTHUBJIEHUH U 00II€€ COMTPOTUBIICHHUE.

4. ameputs cuity Toka |1 u | u cpaBHUTH ux

5. Paccuurath conpotusnenue Ri u Ry, oO1ee conpoTtuBiieHre npu nocie0BaTeIbHOM
COEIMHEHHUHU.

6. [IpoBecTu nmpoBepKy:

Ugs

Ros = los ¥ cpaBHUTH C Ros B 1. 5
IIpoBepUTH COOTHOLIEHHUE:

UiR
U,

[y

R2

~

CnenaTb BEIBOJI.
8. OTBeTUTH HAa KOHTPOJIbHBIC BOMPOCHI

KoHnTposbHbIE BONIPOCHI:
1. Henocratku nociiejoBaTeIbHOTO COEAUHEHUS.
2. [lpumeHeHue nociie0BaTeILHOTO COSTUHEHUS.

9. Pemmwtsh 3amauy

B niens BrittoueHsl 1Ba mpoBogHUKa: R1=5 OM u R,=10 Om . Bonsrmetp V1

ITOKA3bIBACT HAIIPSAKCHHUC 12 B. OI'[peI[eJII/ITG I[TOKa3aHus aMIICPMCTpPa U BOJIBTMCTpPA
V2.

O,

R1 R2

JlaGoparopHasi paGora Ne9
«IIpoBepka CBOMCTB 3JIEKTPHUYECKON LENHU ¢ NapaJjieJIbHbIM COeAUHEHHEM
PEe3UCTOPOBY.

Heab padoThI: ONBITHBIM TYTEM IPOBEPUTH OCHOBHBIE COOTHOILIEHUSI MEXKIY

AIEKTPUUYECKUMU BEJIMUYMHAMU B L[EMIH MMOCTOSTHHOTO TOKA C HECKOJIbKUMH PE3UCTOPAMH,

BKJIIOYEHHBIMHU MapAIIIEIBHO.

Oo6opynoBaHnmue: 2 pe3ucTopa, aMIepMeTp, BOJITMETP, OJIOK MUTAHUS, IPOBO/IA.
KpaTtkne TeopeTnueckue cBeeHUs
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R1

—
R, I

CoenuHeHune, Mpu KOTOPOM PE3UCTOPHI UMEIOT JIBE OOIIUX TOUKH HA3BIBACTCS
napaiebHbIM.
[Tpu mapanaensHOM COEAMHEHUH COOI0IAI0TCSl 3aKOHOMEPHOCTH, KOTOPBIE PECTOUT
MIPOBEPUTH B 3TOM paboTe
1. Jns mapaijienbHOTO COSAMHEHUS XapaKTepHO OJTHO M TOKE HANpsDKEHUE Ha
BBIBOJIaX BCEX PE3HCTOPOB

Uo= U1= U2 =... =Un

2. OOmas cuiia TOKa paBHa CyMME TOKOB B OT/ICTTbHBIX BETBSIX
CornacHo nepBomy 3akony Kupxroda MoKHO Hanucarb,

lo =l1+ 1>

3aMeHHB B OJYYeHHOU (hopMyJsie CHIIbl TOKa, UCTIOJIb3Ys 3akoH OMa,

MOJIYYUM CIEAYIOIYI0 GOopMYITy:
_ Y YL GY

RB‘KG Rl iqﬂ
Coxkparas oOmuue yactu paBeHcta Ha U nonyyum ¢popmysy noacuéra o0Iero

COIMPOTHUBJICHUA LICIIN

X0/ padoThl.

1. CoOpath IMEKTPUUECKYIO METh 110

O =)

CXEMC.
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2. 3anmcaTh B Ta0IUIy H3MEPUTEIHLHBIE @ ] IpUOOPBHI,

VICIIOJIb3YEMBIE B CXEMe.
LF

Hazsanue npubopa O06o3HaueHHe Ha CXEMeE Llena nenenus
lMokazaHusa npnbopos Pac4éTHble aaHHble
Cwuna Toka HanpskeHue ConpoTuenexue O6buwee

COMpOTUBIIEHUNE

l1= U= Ri= Ros=
lo= U= Ro=
lo6= Uos= Ros=

3.13MepuTh HaNpsHKEHUE Ha KaXJA0M PE3UCTOpPE U 001Iee HAMPSKEHUE, CPABHUTD UX.
4.VI3mepuTh CUITy TOKA, BO BCEU LIENN U HA KAXKJIOM y4acTKe.
5.PaccunTaTh CONPOTHUBICHUE KAXKIOTO PE3UCTOPA U OMPEAEITUTH 0011I€€ COMPOTUBIIEHHUE.
Uos
6. Paccumtath Ros=los ¥ CpaBHUTH C JAaHHBIMH W3 TTyHKTA 5.
7.1IpoBepUTH COOTHOIIEHHUE:

L = R
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12R1
7. Cnenatp BBIBO/I.
8. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.
KoHTpoJibHBIC BONIPOCHI:
1.  Yro Takoe aneKTpuyecKas 1emnb?
2. UYrto Ha3bIBaeTCs MapavieIbHbIM COEIUHEHUEM 3JIEMEHTOB?
3. JlocTonHCTBa mapajieIbHOTO coeAMHEeHUs. I 1e oHO mpumeHsieTcs?

9. Pemuts 3a7auy.
AmMnepmeTp A moka3biBaeT cuiy Toka 1,6 A npu Hanpspkenun120 B.

Comnpotusnenue pesuctopa R1=100 Om. Onpeaenute conpoTuBiieHne pe3ucropa Ro
U nIoKa3aHus amnepmeTpoB Al u A2.

o
O
o

R1

R2

JlaGopaTopHasi padora Nel(

«Onpeaenenne MOITHOCTH MPH NMOCJI€0BATEIHLHOM U NAPALIIEIBLHOM COCTUHEHHU .
eab padoThI:ONBITHBIM TYTEMONPEAECIUTH MOIIIHOCTD MPH MOCIEI0BATEIBHOM U
napajiyieIbHOM COeTMHEHUH; YOSAUTHCS B TOM, UTO MPH JTFOOOM COEAMHEHUNU MOIIHOCTD
TOKa B IIETIM paBHA CYMM€ MOIIIHOCTEH Ha Ka)KJIOM U3 MOTPEOUTENICH.
O6opynoBaHMe:NICTOUHUK TOKA, TAMIOUKHU (UM PE3UCTOPHI), KITI0Y, aMIIEPMETD,
BOJIBTMETP , COEAMHUTEIBHBIE TPOBOIA.

KpaTtkne TeopeTnueckne cBeeHUs
JIro6oii sneKkTpudecKuid MpubOp paccuuTaH Ha MOTPEOJCHUE OMpeNeIEHHOW PHEPTHU B
€IUHUIY BPEMEHH, MOATOMY OH XapaKTepHU3yeTCs MOIIHOCThIO. du3nueckas BeIUYHHA,
YHCJICHHO PaBHAasi OTHOIIEHUIO PabOThI TOKAa KO BPEMEHH MPOXOKIEHHUS TOKA Ha3bIBACTCS
MOITHOCTBIO.

MommHoCTh u3MepsieTcst BATTMETpOoM. EnnHuma uamepennst MoHocTy — Barr.
Ha nmpaktuyeckux paboTax MOIIHOCTh OMPENENSECTCS Yepe3 AJIEKTPUUYECKUE MapaMeTphl
LIETIH

P=1U; P=I’R; P=U’R
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[Ipu cmemanHOM Harpy3ke noTpeduTenei o0IIasi MOILIHOCTh LIENH paBHA CyMMe
MOIIIHOCTEN OTJEIbHBIX TPUOOPOB.
Xoa padoThlI.
1. CoOpaTh 3JIEKTPUYECKYIO LIETIb [10 CXEME:

(D

——®

[o,

2. V3MepuTh CHIly TOKA, HANIPSYKEHUE U pACCUUTATh MOIIHOCTh
3. JlanHble 3anucath B TAOIHILY

l1.A Ui P1pr I>A Uog P2+ lo6.A Uos,B Pospr | Pos=P1+P2Br

4. CoOpaTh 2JIEKTPUUECKYIO LEMb [0 CXEME:

) Onmn

M3meputs losu HanpsoxeHusaUqs, U1 1 Uo |

/\ | ——
& A

]
L
I/IsMe'gITL 1
SF ® *—

N3meputs |7

5. U3Meputsh cuiy TOKa, HAIPS)KEHUE U pac¢uu OIIIHOCTh
JlaHHbIe 3anucaTh B TaOIUILY:
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l1.A Ui P1pr I>.A Uog P2 g+ lo6.A Uos,B Pospr | Pos=P1+P2pr

6. Caenatb BBIBOA U3 PAOOTHI.
7. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI.
KoHTpo/ibHBIEC BONPOCHI
1. Yto Takoe MOIIHOCTH AJIEKTPUUECKOT0 MPUOopa.

2. HazoBuTe eIMHUIIBI U3MEPEHUS] MOLTHOCTH.
3. Kak HazbiBaetcst npuOop JJIs U3BMEPEHUS MOIIHOCTH.

8. Pemwure 3amadn.

3agaya 1.Onpenennte MOITHOCTh TOKA B AJIEKTPUUYECKOM JIaMII€, BKIFOUEHHOM B CETh
HanpsbkenneM 220B, eciii U3BECTHO, YTO CONMPOTUBIEHNE HUTH Hakasia JaMIiibl 484 OM.
3agaya 2.JlecaTh napaaieabHO COEIUHEHHBIX JIaMIl conpoTuBiaeHuem 1o 0,5 kOwm,
paccuUMTaHHBIX Kaxkaas Ha HanpsbkeHue 120B, nuTtaroTcs yepes3 peocTaT OT CETH
HanpspkeHueM 220B. KakoBa MOITHOCTB 3JIEKTPUUYECKOIO TOKA B peocTaTte?

JlaGopaTtopHast pa6ora Ne 11

«Ilosryyenune n300paxeHus B IJIOCKOM U chepruecKoOM 3epKajie.
Hean padorsl: [IpoBepuTh Ha IPAKTUKE 3aKOH OTPAYKEHHUS CBETA; HAYUYUTHCS OMPEAEIISTh
doxycHOe paccTosHHE cPEepUUECKOro 3epKajia, ero paaguyc KpUBU3HBI.
O6opynoBanme: CBeya, 5KpaH cO IIEINbIO, 3€pKajo, JUCT OymMaru, TpaHCIOPTUD, JIMHEHKa,
KapaHJialll, BOTHYTOE 3€PKaJo.
KpaTtkue TeopeTnueckue cBeJeHUsI.

B nannoit paGoTe mpoBepsieTcs CIpaBeIMBOCTh 3aKOHAa OTPaKEHUS CBETa Ha
pUMepe MII0CKOTO U CPepUUecKoro 3epkania.

[Tapgaromuii ay4, OTpaKEHHBIM W TEPIEHINKYJISAP, BOCCTAHOBICHHBIM B TOYKY MaJICHUA
JeXaT B OAHOM MIIOCKOCTH U YroJI MaICHUSI PaBEH YTy OTPAKECHHUSI.

[Inockoe 3epkamo naéT MHHMOE MPSIMOE€ M paBHOE H300pakeHUe, MPUIEM
paccTosiHue, Ha KOTOPOM HAaXOJUTCS MPEIMET OT 3€pKaJia, BCErJa PaBHO PACCTOSHUIO, HA
KOTOPOM HaXOJUTCS MHUMOE U300paKEHUE 32 3€PKATIOM.

Cdepuueckne  3epkana  JalOT  JCHUCTBUTENbHBICE  HU300paKeHHs, pPaBHOE,
YMEHBUICHHOE WJIA YBEJIWYECHHOE B 3aBUCHMOCTH OT TOTO, Ha KaKOM PACCTOSHHUU OT
3epKajia HaXOIUTCS MPEIMET
Kpome Toro B manHoi paboTe mpeACTOUT ONpeaeauTh (POKYCHOE pacCTOSHUE U PAUYC

KPUBU3HBI BOTHYTOT'O 3epKaia Mpu moMoniy GopMyIisl cheprdeckoro sepkana:
2 1 1

E_

d f

I'ne R—paguyc kpuBU3HBI 3epKana;
d— paccrosiHEe OT IpeIMeTa JI0 3epKaia
f - paccrostHue OT H300paKEHUS 10 3epKaja.
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Xoa padoThbl.

I. HaOmronenue crpaBeuyIMBOCTH 3AaKOHA OTPAKeHHUs CBETA.
1. IIpyr moMonu CBEYM M SKpaHa CO IIEIBIO BBIACINUTD Y3KHM IIy4OK CBETA .
2. Ha nucre Oymaru moyiokuTh 3€pKajo.
3. HampaBuTh y3Kuil My4oK CBETa Ha 3€pKaJio, MPOHAOIIOIATh OTPAKEHUE CBETA.
4. IIpoHabitoaTh MOBEJAEHUE OTPAXKEHHOIO Jyya IPU U3MEHEHUH X0/1a AJAr0IIEro
Ha 3€pKajo Jyya.

5. OTMeTHTh KapaHJalloM Ha JINCTEe OyMaru MojIoKeHHE 3epKaJia, TOUKY MaJCHHs JIyda, ’
IIOCTaBHUTh 110 OJTHOW MTPOU3BOJIBHON TOYKE Ha TMaAr0IIeM U OTPAKEHHOM JTydax.
6. YOparts ¢ nucta 6ymaru Bc€ 000py/10BaHUE, B3STh TUHEHKY U COSTUHUTD
MOJTyYEHHBIC TOYKH, TTOJIYYHB TEM CaMbIM ITaJIAIOIIUNA U OTPAKCHHBIH JTyYH.
7. BocCcTaHOBUTH MEPIICHAUKYJIISIP K TUIOCKOCTH 3€pKajia B TOUKY A CHHS.
8, OTMETUTH YTJIbI MTaJIEHUS] U OTPAKEHUS, U3MEPHUTh UX BETUYHUHY TIPH TTOMOIIIH
TPaHCIIOPTHPA.

I1. ITonyuyenune u300pakeHuil MPH MOMOIIM BOTHYTOI'0 3epKaJia.

1.YcTaHOBUTB 3KpaH U NpeIMET (CBEUY) Ha pABHOM PACCTOSIHUM OT 3€pKaja.
2.JIBuras 3epkajo, IOJy4uTh Ha dKpaHe U300paKeHNE paBHOE

L ~1

e

R

MpeaMETY.
3.M3MepuTh paccTOSTHUE MEXKITY PKPAHOM U BOTHYTBHIM 3epKajioM (f) u MEeXIy BOTHYTHIM
3epkasiom u npeamerom (d). Paccunraiite pokycnoe paccrosiaue (F1) mo hopmyne

F=R/2 u d=R.
4.Y CTaHOBUTH MPEAMET U 3€PKAI0 Ha HEKOTOPOM PACCTOSHUMU APYT OT APYyTa, a SKpaH 3a
npeaMeToM (T.€. elle Jaublie OT 3epKaia).
5.]IBurast 3epKajo Wi dKpaH, MOJYyYUTh YBEIMUEHHOE N300paKeHHE.
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6.Paccuurats F2 mo dpopmyne %=%+%, rae F=R/2

7.V3MeHss oIoKeHne mpeMeTa, SKpaHa U 3epKaiia, OJIyYUTh YMEHBIIIEHHOE
U300pakeHue.

8. Paccuurarey F3 mo Toii sxe dopmyie.
9. Paccuutats Fpu Reprio popmyne Fo,= (F1 + F2+ F3)/3uRe, = 2F
10. BeImoTHUTH TPOBEPKY:
a) Paccuurath d mnu f (o ycmotpenuto yuutens) no popmyne 1/d = 1/Fq,- 1/f mubo
no ¢popmyne 1/f=1/F., — 1/d
06) PacnonoxuTh mpuOOpPHI COTIACHO MOTYYEHHBIM pe3yabTaTaM, 3a)Ke4db CBEUY U
MpoBeCTH HAOII0IeHNE €€ N300paKEeHU.
B) Ecnu uzobpakenue 4€Tkoe, 3HAYUT paboTa BHITIOJIIHEHA BepHO. Ecin xe Her,
3HAYUT, BBI TJI€-TO JOMYCTUIIHN OIITHOKY.
11.Cnenats BeIBOI U3 paboThl. HauepTuTh Ha MUJUIUMETPOBOM Oymare Bce MOTyUEHHbBIS
MU300paKEHUS.
12. OTBETUTH HA KOHTPOJIbHBIE BOMIPOCHI.
KoHTposbHBIE BOIIPOCHI.
1. Kak unTaeTcsi 3aKOH OTPaKeHUS CBETA.
2. JlaiiTe XapaKTepHUCTUKY U300PKCHHSIM B TIJIOCKOM 3€pKaJe.
3. Urto Takoe BOTHYTOE 3epKayio?

4. HazoBuTe KpUTEpUHN XapaKTEPUCTUKU U300PAKECHUI.

13. Pemute 3agaun.
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1. Yenosek cTouT nepen IOCKUM 3epKanoM Ha paccrosiHuu 0,5M. Ha kakoM paccTosHuu
OT 3epKaja HaXOJUTCs €ro U300pakeHue?

2. IlpeameT HaxXOAMTCS MEPE]l BOTHYTHIM 3€pKajioM Ha paccTosiHUM 18 cM, n300pakeHue
MOJIyYMJIOCHh Ha 3KpaHe, YAAIEHHOM OT 3epkasia Ha S4cMm. Onpenenute poKycHoOe
paccrosinue 3epkaia. [loctpoiite n3o0pakeHne 3TOro npeaMeTa B BOTHYTOM 3€pKalie U
JNAUTE €My XapaKTEPUCTUKY.

JlabopaTopHas pa6ora N2 12

«3MepeHuUe MOKA3aHUS MPEJTOMJIEHUS CTEKJIA.
ean padorei: HayuuThest onpenensiTh ¢ MOMOIIBIO ONBITOB MOKAa3aTeb MPEIOMICHUS
CTeKJIa.
Oo6opynoBanue: biok nuTanus, JaMIIOYKa, SKPaH CO LIEIbI0, TPAHCIIOPTUP, KapaHall,
COEJIMHUTEIBHBIE MPOBO/IA, TIIOCKO MapaiesibHas MIacTHHA.
KpaTtkne TeopeTnueckne cBeeHUsA

B nannoii paborte npenmnaraercsa mpoHaOII0JaTh XOJ CBETOBOI'O Jiyda Ha T'paHHUILIC
JBYX Cpell BO3MYX — CTEKJIO. YOEIMBIIMCH B TOM, YTO CBETOBOH JIyd IPEIOMIISIETCS,
IPOBEPUTH HAa MIPAKTUKE KaK BBIMOIHACTCS 3aKOH MPEJIOMJICHHS CBETa

[Magarommii 1y4, nMpeaoMIEHHBIN U TMEPHEHAUKYISP, BOCCTAHOBICHHBIH B TOYKY
naJieHus JISKAT B OJHOM TUIOCKOCTH M OTHOIICHUE CHHYCA yIjla MaJeHus K CUHYCY yTIJia
PEJIOMJICHUSI €CTh BEJTUYNHA MTOCTOSTHHASI IS TAHHBIX JABYX Cpel

Sing
I'nen — noka3zaTenb IpeIOMIICHHS CPEIBIL.
[loka3zarenb mpesoMIIeHUs Cpellbl — ATO (pU3MUecKass BeITUYMHa, KOTOpas MOKa3bIBAET BO
CKOJIBKO pa3 CKOPOCTh CBETa B BaKyyMe 0OJIbIIIe CKOPOCTH CBETA B JAHHOM cpefe.
B nanHo#l paboTe cTyaeHTaM MpejuiaraeTcs ONpEeNeTUuTh ToKa3zaTeldb MPeTOMICHUS
CTEKJIa.
Xoa padoThI.
1. Cobpatb cxeMy, COCTOSINYIO U3 UCTOYHHKA TOKA U JJAMITOUKH.
2. C moMoMmIbIo IKpaHa co HIEIbI0 TIOMYYUTh JTy4d CBETA.
3. HampaButb 3TOT 1Ty Ha MIOCKOMAPALIEIBHYIO IIACTHHY.
o

4. HayepTuTh KOHTYp IUIACTUHBI; TOUKY MMAJICHUS JTy4ya U caM JIy4.
5. BoccTaHoBUTH MEPHEHAUKYISAP B TOUKY MaJICHUS AAIOIIEro JIyya.
6. O003HAYUTH YTOJI a U yroJl D?U3MEpUTh UX TPATyCHYI0 Mepy (YToa MEXIy MadatoiiM
Jy4OM U MEPIEHAUKYIAPOM — (L, YTOJI MEXKIY IPETOMIEHHBIM JIy4OM H
HepIeHIUKYIIpoM —f).
7. Tlpogenath 3TOT ONBIT 3 pa3za, MEHsSI MOJIOKEHUE MTPEIMETOB.
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8. Jlusa Bcex TpEX cilyyaeB BBIUUCIUTH IMOKA3aTENb MPEJIOMIICHHS CTeKIa (n) o Gopmye

Sina
n=——
Sing
9.  BbIunciIuTh CpeHEE 3HAUCHUE ITOKA3ATEIs IPETOMIICHUS 110 (GopMyIIe.
Nep =Ng + N2 +N3
3

10. CpaBHUTE NOTYyYEHHBII pe3yabTaT C TAOJIUYHBIM 3HAUEHUEM U CJIeJaiTe BBIBO/.
11. OTBETHTE HA KOHTPOJIBHBIE BOIPOCHI.
KoHTpoJibHBIEC BOIPOCHI.
1. Kak ynTaercs 3aKOH MPeJIOMJICHHS CBETA.

2. YTo Takoe mpesioMJIeHHe CBETA.
3. ®u3nyecKuil CMbICI MOKa3aTeNs MPETOMIICHUS CPEIbI.
12. Pemre 3agaun.

1.JIyud cBeTa majaeT U3 BO3JyXa Ha MOBEPXHOCTh BOJBI 1o yriioM 35°. [Tog kakum
yIJI0M OH MOUAET B BOzE?

2. JIyd cBeTa majgaeT U3 BO3AyXa Ha IacTuHy rnoj yriaoM 60°. Onpenenute
MOoKa3aTeNIb MPEJIOMIICHUSI TUTACTUHBI, €CJIM B HEH Jyd uAET o yriiom 35°.

JlaGopaTopHasi paGora Nel3.
«Onpenesenue (POKYCHOT0 pacCTOSTHUS COOUPAIOIE JTUH3bD
Leab padoThI:HAYYUTHCS ONPEILISITh POKYCHOE PACCTOSHHE COOMPAONIEH JIMH3HI,
UCTIOJIB3YS (POPMYITy TOHKOW JTMH3HI.
OO6opynoBanme: cBeua, SKpaH, coOuparomias JuH3a, JUHeKa.
KpaTkne TeopeTnueckne cBeIeHUA

[Ipo3paunoe Temo, OrpaHUYEHHOE JBYMS C(HEPUYECKUMU TOBEPXHOCTIMHU
Ha3bIBACTCS JMH301. JIMH3BI OBIBAIOT ABYX THUIIOB: PACCEUBAIOIIME U COOMPAIOIIHE.

JIuH3a, y KOTOPO cepelnHa TOJIIE, YeM Kpasi, Ha3bIBA€TCS COOMPAIOIICH.

Cobuparomasi nuH3a Ja€T NEHCTBUTEIbHBIE U MHUMBIE H300pa)KeHUs, paBHEIE,
YMEHBIICHHBIE U YBETUYCHHbIE H300paKEHUS B 3aBHUCHUMOCTH OT TOr0, Kak Jalieko
MPEIMET CTOUT OT JIMH3BI.
B nanHoil paboTe cTyaeHTaM mpejaraercs TIOMYyYUTh BCE BUIbI H300paKeHUN U

paccuuTaTh (POKYCHOE pacCTOSHHE JIMH3BI, UCITONB3YsS (POpMyiTy coOMparomei JTNH3bI:
1 1 1

F d f
I'me F—dokycHoe paccTosTHUE JIMH3HI,
d— paccrosiHMe OT mpeaMeTa 10 JTUH3HI;
f - paccrostHEEe OT M300PaKEHUS JIO JIMH3HI.
duznyeckas BenuyruHa , oOpaTHas GOKyCHOMY PACCTOSHUIO, HA3bIBACTCS ONITHUYECKON

CHHOﬁ JIMH3HbI. OHTI/I‘-ICCKEUI CuJia JIMH3bI U3MCPACTCA B JUOIITPHAX.
1
D==
F
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Xoa padoTsI
|. Ilomy4yeHue yBeITUYEHHOTO U300paXKEHUS.
1. TlocTaBbTe CBEUy TaK, 4TOOBI HA SKpPaHE MOJTYUYMUIOCh YETKOE YBEIMUEHHOE
M300paKeHHE MJITAMEHU CBEYH Ha dKpaHe.
2. W3mepbTe paccTosiHue OT cBe4H 10 JuH3bI(d) 1 oT J1uH3bI 10 3kpaHa(f) u
MOJ/ICTaBbTE MOJYyUYCHHBIC 3HAUEHUS B HOPMYITYy TOHKON JTUH3HI.
3. Ilo sroit popmyse Haligute GokycHoe paccrosiaue(F1).

1
+_
f

o

1
F

»l

B M

I ] S~

Il. TlomyueHnue paBHOTO I/IB(\)6pa}KCHI/ISI.
1. [locTaBpTe cBEUy Tak, 4TOOBI Ha IKpPaHE MOTYUUIIOCH YETKOE
paBHOE M300pakKeHUE TUIAMEHHU CBEYM Ha DKpPaHE.
2. Ananoruyso | yactu nonyuute F

A

v

PO
ot
n

1. ITomyuyeHHe YMEHBIIICHHOTO H300paKEHHMS.
1. TlocTaBbTe CBeUy TakK, 4TOOBI Ha KPAHE MOTYYMUIOCH YETKOE YMEHBIIIEHHOE
N300paKeHre TUIaMEHU CBEYH HA DKpaHe.
2. Ananoruyno | u |l vactu nomyuure Fs.

2): F’\ F 2FL
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Fi+F+Fs3
3

ITo popmyne Fep = paccuuTaiiTe cpefHee 3HaueHue (POKYCHOT'O PaCCTOSTHUS

IIpoBepka:

[Tonyuus 3nauenue 11 npoepku(d wiu f), mo popmye

1
+_
f

o |-

1
E
HaMJMTE HEU3BECTHOE 3HAUCHMUE.
Ecnu pabota BBINIOJIHEHA BEPHO, TO, YCTAHOBUB CBEYY Ha pacCTOSHUU O OT JIMH3HI,
a 9KpaH — Ha pacCcTOSTHUM T OT JIMH3BI BBI TOJDKHBI MTOJYUUTh YETKOE N300paskeHHE
IJIaMEHU CBEYH Ha dKpaHe.
Cnenaiite BbIBOJ U3 pabOTHI.
OTBeThTE HA KOHTPOJILHBIE BOTIPOCHI.
KoHTpoJibHBIE BOIPOCHI.

1. Yrto Takoe auH3a.

2. Bunapl nuns.

3. B uém paznmuune Mexay coouparoliei U paccenBaroel JIMH3aMHu

4. Kputepun xapakTEpUCTUKH U300pKEHUH TTOJTYYEHHBIX MPH MOMOIIU JTUH3BI

Pemure 3agaun.
1. Onpenenute GOKyCHOE PACCTOSIHUE U ONTHYECKYIO CHITY JIMH3BI, KOTOpas Ha

paccrosiHun 18cM naét n3obOpakeHue nmpeaMeTa, OTCTOSIIEr0 OT He€ Ha pacCTOSHHUU
S54cwm.
2. DoKyCHOE pacCTOSTHUE coOuparolel TuH3bI paBHO 8cM. Onpenenure, Ha KAaKOM

pacCTOSTHUM OT He€ OyAeT n300pakeHue, ClId MPEAMET HaXOIUTCS Ha PACCTOSTHHH
24cM.

4, KOHTPO/IbHO-0II€HOYHbIE MATEPUAJIbI IJIsI HTOTOBOM aTTECTALIMHU 1O
yueOHOH TMCIUIIHHE

I. ITACIIOPT

Ha3zHnauyenue:
KoHTponbHO-OIIEHOUHBIE MaTe€pHualbl MPEJHA3HAYEHBI JJISI KOHTPOJS U OLECHKHU

PE3yABTATOB OCBOCHHMS MO JUCHUIUIMHE DU3MKa 715 CIeIHAIbHOCTEH:
08.02.01 CtpouTenbCTBO KEIE3HBIX JOPOT, MYTh U IIYTEBOE XO3SIIICTBO
09.02.03 IIporpaMmmupoBaHuE B KOMIBIOTEPHBIX CUCTEMAX
23.02.01 Opranusanus NepeBo30K U yIpaBJICHUE HA TPAHCIIOPTE
23.02.06. Texnnueckas 3KCIUTyaTalys MOJIBMKHOTO COCTABA KEJIE3HBIX TOPOT

(bazosvlli yposeHb cpedHe2o npogheccuoHalbHo20 00pa306aHUsL)
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YMenust

V1. OnuceiBaTh U OOBSACHITH (DU3NUECKUE SBICHUS M CBOMCTBA TEJ, BEIIECTB U
MOoJIeH;

¥2. OTnu4yars TMNOTE3bI OT HAYYHBIX TEOPUH;

V3. Jlenath BBIBOABI HA OCHOBE 3KCIIEPUMEHTAIbHBIX JaHHBIX;

V4. IlpuBoauThs NpUMEpHI MPAKTUUECKOTO UCIOIb30BaHUS (PU3NUYECKUX 3HAHUN;

VY5. BocipyHrMaTh ¥ HA OCHOBE TOJYYEHHBIX 3HAHUH CAMOCTOSITEIIBHO OLICHUBATh
uHpopmalmio, coaepxainyrocs B cooomenusx CMU, nTepHere, HaydHO-TIOMYJISPHBIX
CTaThAX;

V6. IlpumeHsATh MOMyYeHHBIC 3HAHUS JJIsI pelieHus (U3NIECKUX 3a/1a4;

V7. Onpenensth Xapakrep GU3MUECKOro mpoiiecca no rpauky, Tadiauiie,

(bopmyre;

V8. U3mepsath psag Pu3MUECKUX BEJIIMYMH, MPEACTABIsAs Pe3yIbTaThl U3MEPEHUM C
Y4E€TOM HX MOTPEIIHOCTEN;

¥9. MHcnonb3oBaTh NPHOOPETCHHBIE 3HAHUS U YMEHUS B MPAKTHYECKOU
NESTENbHOCTH U TOBCEIHEBHOM  KW3HM 1l obOecrieueHus  0€30MaCHOCTH
KHU3ZHEACATEILHOCTH B TPOIECCE MCIOJIB30BAaHUS TPAHCIOPTHBIX CPEJCTB, OBITOBBIX
ANEKTPONPUOOPOB, CPEJCTB PAIUO- U TEIEKOMMYHUKAITMOHHON CBS3U;

V10.0ueHuBaTh BIMSAHUE Ha OpPraHW3M 4YeEJOBEKa U JPYTUE >KUBBIE OPTraHU3MBI
3arpsiI3HEHUS OKPYIKAIOLIEH Cpelbl, PAallMOHAIBHOTO MPUPOJOUCIIONB30BAHUS U OXPAaHBI
OKpY’KaroUEN Cpebl.

3HaHusa

31. CmbICH PUBHYECKUX TTOHATHH;

32. CMBICT (PUBHYECKUX BEITUYHH;

33. CMmbICH PU3HUYECKUX 3aKOHOB,;

34. Bxiag pocCHICKUX U 3apYOEKHBIX YUCHBIX.

KonuvecTBO BapUAHTOB 3a/IaHus JJs IK3aMeHyoIerocsi — 25

Bpemsi BbinmosiHeHust 3agaHusi — 4actb A — luvac,yactu B,C — 20 mMuHyT Ha
NOATOTOBKY.

OOopynoBaHme: JEMOHCTpPAIMOHHBIE MPUOOPHI, WU3MEPUTEIbHBIE MPUOOPHI U
WHCTPYMEHTBI, TaOJMIBI, TUIAKaThl, CIPABOYHBIM MaTepual B OTIEIBHBIX (ailmax
(TaGauIIEI), MAKETHl YCTPOMCTB.
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1. SAJAHUE JJIA DK3AMEHVYIOHIEI'OCSI. [lemoHCTpallMOHHBIN BapUaHT.

bnank oTBeTOB Ha ’K3aMeHe luactu

IK3amenayuonnan paboma
no oucuyunaune OU3IHUKA
Yacmb A

cmyoenma zpynnul

buaer Ne
Ommemome «x» 6EPHbLIE 6apuUaHmbl OMeemaoes.

Bapuanmsl | 15 |3 14 |5 |6 |7 |8 |9 [10|11|12 13|14 |15 |16 |17 |18 |19
omeemoes

1

2

3

4

HUrorosbiii 0211 32 1 yacTteb
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MHUHUCTEPCTBO TPAHCIIOPTA POCCUMCKOM ®EJEPAIIANA

OEJIEPAJIBHOE ATEHTCTBO KEJIE3HOAOPO>KHOI'O TPAHCIIOPTA
OUIINAJT ®EAEPAJIBHOI'O 'OCYJAPCTBEHHOI'O BIOJIPKETHOI'O OBPA3OBATEJIBHOT'O YUPEXJIEHA

_ BBICLIETO OBPA3OBAHHS _
«CAMAPCKHUU TOCYJAPCTBEHHbBIM YHUBEPCUTET IIYTEU
COOBIIEHUSA»B r.Anateipe
PaccmoTpeno npeamMeTHon 3K3AMEHAIIMOHHBIN YTBepxkaaro:
KOMUCCHUEUN BUJIET Nel 3aM. IUPEKTOpa 110
MaTEMaTUYCCKUX U OOIIHUX y4eOHOM paboTe
€CTECTBEHHOHAYYHBIX 0)7)71¢]
AUCIHHUITIINH (I[I/ICL[I/IHJH/IHa) T.}O.ba3unesuu
«» 20l Cemectp II « _ » 201 r.
CnennansHoctn:08.02.10
I[Ipencenarens 23.02.01,23.02.06,09.02.03
P.B.IlacronuHa.
Yactp A

[Ipu BeIMOTHEHUU 3aJaHUI ATON YACTH YKaKUTE B OJJaHKE OTBETOB U (py, KOTOpas
o0o3HavaeT BEIOpaHHBIM BaMu OTBET, MOCTaBUB 3HAK « X » B COOTBETCTBYIOIIEH KIICTOUKE
OJIaHKa U1 KaKI0TO 3aJaHus

Al MarepuanpHas TOYKa paBHOMEPHO JABUKETCSA CO CKOPOCTHIO U MO OKPYKHOCTH
paguycom I'. Kak u3MeHHUTCSI MOy €€ HEHTPOCTPEMUTEIBHOTO YCKOPEHUS, €CITU
CKOPOCTb TOUKH OyJIeT BIBOE OOJIbIIIE?

1) He u3MeHUuTCsT 2) yMEHbIIUTCA B 2 pa3a

3) yBenuuutcd B 2 paza 4) yBenuuutcs B 4 paza

A2 CamoneT BBIMONHIET GUTYPY BBICIIETO MUAJIOTaXa «MepTBas meTiisn». Kak
HaIpaBJIEH BEKTOP YCKOPEHUSI CaMoJIeTa B TOT MOMEHT BPEMEHU, KOTa BEKTOP
PaBHOJEHCTBYIONIEH BCEX CUJI HAIIPABJIEH BEPTUKAJIBbHO BBEPX K IIEHTPY OKPYKHOCTH, a
BEKTOP CKOPOCTH CaMOJIETa HAMPaBJIEH TOPU30HTAIBHO?

1) BepTUKaIbHO BBEPX 2) 1O HaINpaBJIEHUIO BEKTOPA CKOPOCTH

3) NIPOTUBOIMOJOKHO BEKTOPY CKOPOCTHU 4) BepTUKaJIbHO BHU3

A3 JIBa cmopTcMeHa pa3HOM MacChl HA OJIMHAKOBBIX aBTOMOOWIISIX, IBUKYIIIUXCS CO
CKOPOCTBIO V1 =10km/um V1 =20KkMm/u, CTAA TOPMO3HTH, 3a0JIOKHPOBaB Kojeca. KakoBo
OTHOIIIEHUE S1/SPTOPMO3HBIX ITyTeH UX aBTOMOOMJICH MPU OJUHAKOBOM KO3 (HHUIIHEHTE
TPEHHS KOJIEC O 3EMITIO?
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1)
2)0,25 3)4

4)

vz
A4 Ha pucynke a
npuBeAeH rpaduk
3aBUCHMOCTH UMITYJIbCA
T€Ja OT BPEMEHU B
UHEpLHMAIbHON CUCTEME
orcueta. Kakoii rpaduk —
2, 3, uinu 4 (puc. 0) —
COOTBETCTBYET :
U3MEHEHUIO CUIIBI, E N
JICUCTBYIOILICH Ha TEJIO, -
BPEMEHH JIBUKEHUSA ?

11 2) 2

3)3 4) 4

oT

-]

A5 Teno maccoii 2 Kr oz ieiicTBueM cuiibl F nmepemeniaeTcsi BBEpX MO HAKIOHHOU
IUTOCKOCTH Ha paccTostHue |=5M paccTosHue Tena OT HOBEPXHOCTH 3EMIIH ITPH STOM
yBemuuBaeTcs Ha h=3m.

BexTop cunpl F Hanpasien mapamiensHO HAKIIOHHON TJI0OCKOCTH, MOYJb CUJIbI F
pasen 30 H. Kakyro paboTy npu 3ToM nepeMelnieHrH COBEPIINIa CUia TIKECTH ?
Yckopenue cBOOOHOTO MaieHus MpuMuTe paBHbIM 10M/c, koadumment tperus p=0,5.

1) 150 JTx 2) 60 JIx 3) 40 JIx 4) 60 JIx
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A6 I'ups maccoli 2 Kr mo/ABEIIeHA Ha CTAIbHOW MPY>KUHE U COBEPIIAET CBOOOIHbBIC
KoJe0aHMsl BAOJIb BEPTUKAIBHO HampaBieHHON ocu OX, KOOpAMHATA X LIEHTPa Macc THPU
M3MEHAETCS CO BpEMEHEM T10 3aKoHy X = U.4 - sindt KypeTnueckas sHeprus rupu
U3MEHSIETCS 10 3aKOHY

1) 4 - cos=Ht 2) 8 - sin®5t 3) 4 - sin®5¢ 4) 8 - cos®Ht

A7 SBnenue nudPy3un B )KUIKOCTAX OOBICHIETCS TEM, UTO MOJIEKYJIbI )KUAKOCTEH

1) oTTankuBaroTCA Ipyr OT Apyra  2) KOJEOIIOTCS OKOJIO CBOMX MOJIOKEHUI
paBHOBeCHUs r

3) NpUTATHUBAIOTCS APYT K APYTY

4) MOTYT XaOTUYHO NepeMenaThCs
00BbEMY !

A8 Ilpu ymeHblIeHUYU CpeHen
KUHETUYECKON SHEPTrUU TEIIOBOTO
JBUKEHUSI MOJIEKYJ B 2 pa3a abcontoTHas
TeMIeparypa

1) He u3MeHHTCs 2) yBenuuuTCes B 4 paza 3) yMeHbIIUTCS B 2 paza  4) yBEJIUUUTCS

110

B2
pasa

A9 Ha pucynke nokasas rpaduk 3aBUCUMOCTH TeMIIEpaTyphl TBeIecTBa OT BpeMeHH {.
B HavanbHBI MOMEHT BpEMEHHU BEIIECTBO HAXOAMIOCH B KPUCTAJUIMYECKOM

cocrossanu. Kakas u3 Touek COOTBCTCTBYCT OKOHYAHHUIO IIPOLCCCa IIIABJIICHUA B@HIGCTBa?
1)5 2) 2 3) 3 4)6

K

Ha{ﬁ:]‘ {2 L‘

A10 Ha pucynke n3o6pakeHsl rpaduku 3aBUCUMOCTEN TeMriepaTypsl 1 OT BpeMeHU
t s nByX TBEPIBIX Tell A U B, HarpeBaeMbIX B IBYX OJIMHAKOBBIX neyax. Kakoe u3
CIEeAYIOIINX YTBEPKICHUM CpaBeaINBO?

A. Tena A u B MOryT COCTOSITh U3 OJJHOTO BEIIECTBA, HO Macca Tena A B 2 pasa
MEHBLIE MAacChl Tena B.

b. Tena A u B MOTyT UMETh OJIMHAKOBYIO MaccCy, HO y/eJibHasl TeIIIOEMKOCTh Tena A
B TBEPAOM COCTOSIHUU B 2 pa3a MEHbLIE YAEIbHOU TEIUIOEMKOCTH TeJla BB TBEPIOM
COCTOSIHUU. TeTuionoTepssMu MpeHeOpeyb.

1) Tonpko A 2)toneko b3)u A, ub 4)uu A, Hu b
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All Ha pucyHke npeacTaBlI€HO PACIOIOKEHHUE JIBYX HETIOABUKHBIX TOUEUHBIX

3JIEKTPUYECKUX 3apsI0B — du 1 +q (¢>0),
HamnpasieHuo BEKTOpa ' HAIPSHKEHHOCTH
JNIEKTPUYECKOTO MOMIS THX 3apS/0B B, 4 5 +g Touke A
COOTBETCTBYET CTpEJIKA ' = O O
1)1 2)2 3)3 3 4) 4

Al2 B xakux cpenax npu NpoXoxKJACHUH dJIEKTPUUECKOTO TOKA HE MPOUCXOTUT
IIepeHoca BelecTsa?

1) MeTaiax ¥ TONYNPOBOAHUKAX  2) paCTBOPAX JIEKTPOIUTOB M razax

3) NOAyNpOBOJHUKAX M ra3ax 4) pacTBOpax 3JAEKTPOIUTOB U METaJIIaX

A13 Ha pucynke n300pa>keH ropu30HTaIbHBIN MPOBOJIHUK, IO KOTOPOMY TE€UET
ANEKTPUYECKUI TOK B HAIIPABICHUH «OT HAC).

B Touke A BEKTOp MHIYKIIMM MAarHUTHOTO TOJIS HANPaBIEH

1)

@ BCPTHUKAJIbBHO BHU3 {

@
uB LB
380 380 2)
/ / BECPTHUKAJIBHO BBEPX
" f\\/]“' f, MC ¢ I li\l/‘—ﬂ 1. Mc
©)

- 380

3) BIEBO +
4) BpaBo —

Al4 Kakoii 3 NpUBEJEHHBIX HIXKE IPadUKOB 3aBUCUMOCTH HanpsukeHus Uot BpeMeHu
{COOTBETCTBYET NPOMBILIIEHHOMY IIEPEMEHHOMY HanpsikeHuto (dactora 50 I,
neicTByromiee 3HadeHne Hanpsokenns (380+3)B?

11 2) 2 I A

3)3 4) 4 ®
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Al5 Ha nienke goroanmnapara nojy4eHO H300pakeHUE MpeaMeTa B HATypaIbHYIO
BeMUMHY. Ha OCHOBaHMH 3TOTO0 MOKHO yTBEPKAATh, YTO OOBEKTHB TPH
doTorpadupoBaHUM HaXOIUJICS OT POTOIUIEHKH HA PACCTOSHUU

1) paBHOM (POKYCHOMY PacCTOSHUIO

2) paBHOM JABYM (DOKYCHBIM PAaCcCTOSHHSIM

3) 6omb111e POKYCHOTO, HO MEHBIIIE IBYX (POKYCHBIX PACCTOSTHUN

4) 6osnbie ABYX (POKYCHBIX PACCTOSHUM

A16 N3mensieTcst 11 4acToTa U JITTMHA BOJIHBI CBETA IIPU €T0 MEePEX0/Ie U3 BOJBI B
BaKyyMm?

1) nrHA BOJTHBI YMEHBIIAETCS, YaCTOTA YBEIMUNBACTCS

2) nvHa BOJIHBI YBETMYMBAETCA, YACTOTA YMEHBIIAETCS

3) JuIMHA BOJTHBI YMEHBIIAETCS, YaCTOTa HE U3MEHSETCS

4) nvHa BOJIHBI YBETMYMBAETCS, YACTOTA HE U3MEHSITCS

Al7 DneKTpocKOoI COeIMHEH ¢ IMHKOBOMW IJIACTUHOM U 3apsiKeH OTPUIIATENIbHBIM
3apsnoM. [Ipu ocBerieHnn miIacTUHbI YIbTPadrOIETOBBIM CBETOM JIEKTPOCKOIT
paspsixkaetcsi. C yMEHBIIIEHHEM YaCTOThI CBETA NMPU HEM3MEHHON MOIIIHOCTH CBETOBOTO
MOTOKAa MaKCUMaIbHasi KHHETUYECKAasi DHEPTUsi OCBOO0XK/Ia€MbIX SJIEKTPOHOB

1) He u3meHseTcs 2) yMEHbIIIAeTCs
3) yBeIM4uBaeTCs 4) cHayasa yMEHBIIAETCs, 3aTEM YBEJIUUYNBACTCS

A18 Atom Gopa chonepmHT

1) 8 mpoTOHOB, 5 HEUTPOHOB U 13 3IEKTPOHOB

2) 8 mpOoTOHOB, 13 HEUTPOHOB U 8 INEKTPOHOB

3) 5 TpOTOHOB, 3 HEUTPOHA U 5 FTEKTPOHOB

4) 5 npoTOHOB, 8 HEUTPOHOB U 13 3EKTPOHOB

A19 Kakas 107151 0T 60JIBIIIOr0 KOJIUYSCTBA PATHOAKTUBHBIX aTOMOB OCTaCTCS
HepaclaBIlIeiicsl Yepe3 UHTEPBAJl BPEMEHU, PaBHBIN ABYM MEpPUOIaM MOJIypacnaa.

1) 25% 2) 50% 3) 75% 4) 0%
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MHUHUCTEPCTBO TPAHCIIOPTA POCCUMCKOM ®EJEPAIIANA

OEJIEPAJIBHOE ATEHTCTBO KEJIE3HOJOPOKHOI'O TPAHCITIOPTA
OUITNAJT ®ENEPAJIBHOI'O 'OCYJAPCTBEHHOI'O BIOJIPKETHOI'O OBPA3OBATEJIBHOT'O YUPEXJIEHA
BBICIIEI'O OBPA3OBAHIA

«CAMAPCKHH I'OCYJIAPCTBEHHBI YHUBEPCUTET IYTEN

Paccmotpeno npeametHoii | IK3AMEHAIIMOHHBIN YTBepxkaaro:

KOMUCCHUEN BUJIET Nel 3aM. IUPEKTOpa 1Mo yueOHOU
MaTeMaTHYCCKUX U OOIINX pabote

€CTECTBEHHOHAYYHBIX dusuka T.}O.ba3uneBuu

JAUCHMILIVNH (mTEcIUIUIHA)
« » 201 r. | Cemectp I « » 201 r.
Ipencenarens cneuuanbHocTr:08.02.10,

P.B.ITactonnHa. | 23.02.01,23.02.06,09.02.03
COOBIIEHUSA»B r.Anateipe
Yacts b

Mexannueckoe aBrkeHrue. OTHOCUTEIBLHOCTD ABMKeHUsI. CHcTeMa OTCUeTa.
MarepuansHas Touka. Tpaexkropus. [1yTs u nepemenienrne. MruHoBeHHasi CKOPOCTb.
Yckopenue. PaBHOMEpHOE U paBHOYCKOPEHHOE JBUKEHUE.
Yacts C
Pemure 3agauy
DJIEKTPOH JABMXKETCA B OAHOPOJHOM MAarHUTHOM ToJie ¢ UHAyKuuen 4 v 7xz. Halitu
IepuoJ1 ero oOpamieHus.
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1. TAKET 9K3AMEHATOPA

Yacrs A
PesynbTaTel
Ne /i | Tun HpvaBI/IJIbeI
il OTBeT

1 Al 4
2 A2 1
3 A3 2
4 Ad 3
5 A5 4
6 A6 1
7 A7 4
8 A8 3
9 A9 3
10 Al10 3
11 All 2
12 Al2 1
13 Al3 1
14 Al4 3
15 Al5 2
16 Al6 4
17 Al7 2
18 Al8 3
19 Al9 1

3aganue 1

MarepuanbHas TOUKa paBHOMEPHO JABUKETCS CO CKOPOCTHIO U IO OKPYKHOCTH
paguycom I'. Kak u3MeHHUTCSI MOAYJIb €€ HEHTPOCTPEMUTEIBHOTO YCKOPEHUSI, €CIIH
CKOPOCTbh TOUKH OyAeT BIBOE Ooibiie?

1) He u3MeHuTcst 2) yMEHbIIUTCS B 2 pa3a 3) yBenuuyuTced B 2 paza 4) yBeJIUYUTCS

B 4 pa3za
Penrenne.
T:"=
{1 =
[lenTpOoCTpEMUTENBHOE YCKOPEHHUE JAETCS CICAYIOIIUM BhIPAKCHUEM: T OHO

MPONOPIIMOHAJIBHO KBaJApaTy CKOPOCTH JIBUKECHHS MaTepHUaIbHON 1O OKpY>KHOCTH. Ecin
CKOPOCTh MaTe€pHaIbHON TOYKH OyJeT BABOE OOJIBIIE, TO MOAYJIb €
IIEHTPOCTPEMUTEIHPHOTO YCKOPEHHE YBEIMYUTCA B 4 pasa.

IIpaBUIBLHEIN OTBET: 4.

3aganue 2
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http://phys.reshuege.ru/test#prob1
http://phys.reshuege.ru/test#prob2
http://phys.reshuege.ru/test#prob3
http://phys.reshuege.ru/test#prob4
http://phys.reshuege.ru/test#prob5
http://phys.reshuege.ru/test#prob6
http://phys.reshuege.ru/test#prob7
http://phys.reshuege.ru/test#prob8
http://phys.reshuege.ru/test#prob9
http://phys.reshuege.ru/test#prob10
http://phys.reshuege.ru/test#prob11
http://phys.reshuege.ru/test#prob12
http://phys.reshuege.ru/test#prob13
http://phys.reshuege.ru/test#prob14
http://phys.reshuege.ru/test#prob15
http://phys.reshuege.ru/test#prob16
http://phys.reshuege.ru/test#prob17
http://phys.reshuege.ru/test#prob18
http://phys.reshuege.ru/test#prob19

CamMozeT BBINONHIET GUTYPY BBICHIETO MUJIOTa)Xa «MepTBast netTiisn». Kak
HaIIPaBJICH BEKTOP YCKOPEHUS CaMOJIETa B TOT MOMEHT BPEMEHH, KOTrla BEKTOP
PAaBHOJEHCTBYIOLIEN BCEX CHJI HAIIPABJICH BEPTUKAJIBHO BBEPX K LIEHTPY OKPYKHOCTH, a
BEKTOP CKOPOCTH CaMOJIETa HAIIPABJIEH TOPU30HTAIBHO?

1) BepTUKaIBLHO BBEPX 2) 10 HaNpaBJICHUIO BEKTOPA CKOPOCTH
3) NPOTUBOIOJIOKHO BEKTOPY CKOPOCTHU 4) BepTUKAJILHO BHU3
Pemenne.

CornacHo BTopoMy 3aKoHY HpIOTOHA, YCKOpPEHHE TeJla COHANPABIIEHO C
paBHO/EHCTBYIONIEH BceX cuil. Takum oOpa3oM, BEKTOP YCKOPEHUSI CaMOJIETa B 3TOT
MOMEHT BPEMEHU HAIPABJICH BEPTUKAJIBHO BBEPX.

IIpaBWJIbHBINA OTBET: 1.

3aganue 3

JIBa criopTcMeHa pa3sHON MAacChl Ha OJMHAKOBBIX aBTOMOOMIIAX, ABMKYIIUXCS CO
CKOPOCTBIO V1 = 10 xm/ay vy = 20 KM/9 cranm o —
TOPMO3UTh, 3a0I0KMpOBaB Koneca. Kakoso
oTHoLIEHUE 51/ “2TOPMO3HBIX IIyTEN UX
aBTOMOOMJIEH MpU OIMHAKOBOM
KOY(QQUIMEHTE TPEHHUS KOIEC O 3eMITI0?

1) Y/v2 2)0,25

3) 4 4) V2

Pemenue.

[Ipu TopMoOkeHUM Ha aBTOMOOUITH
NENUCTBYET CUJIa TPEHUS CKOJIBKEHUS, 207y N
KOTOpasi U OCTaHABJIMBAET UX. Bennunna [»—'\\ !
CUJIbI TPEHUSI CKOJIBKEHUS ONPEAEsIeTCS 0 '
seipaxkerneM £ = #V e Nenna peakiun
OIOPBI, KOTOPYIO MOKHO HAWTH, BBIIIKCAB BTOPOU 3aKOH HbIOTOHA B TPOEKIIMU HA

i

.
>

|t

’L

BepPTUKAIBHYIO ock: ¥ — g = = N =mg_ BpuycnuM Tenepbs yCKOPEHHE, ¢ KOTOPBIM
TOPMO3UT KKABIM U3 CHOPTCMEHOB. BTOpoit 3akoH Hpl0TOHA B ITpOEKIIMU HA
FOPH30HTAIBHYIO OCh et L p = MY = TMa = @ = [if(376cE M — Macca aBTOMOGHIIS

BMECTE CO CIOPTCMEHOM). [TOCKOJIbKY YCKOPEHUE HE 3aBUCUT OT MACChI, 3aKII0YAEM, UTO
00a aBTOMOOMJISI TOPMO3ST C OAMHAKOBBIM YCKOpeHHUEM. TOPMO3HOM yTh MOYKHO HAWTH

g_ Y
o hopmyiie 2”, rje Yo — HavalbHasg CKOpocTh. Cie10BaTeIbHO, OTHOIIICHHE
TOPMO3HBIX ITYTEN PaBHO
s1 vy /2a vy (10 km/u)? 1
E - Uh./2a - Vo - (20 km /)2 e
IIpaBUJIBLHBIN OTBET: 2.
3ananue 4

Ha pucynke a npuBesieH rpadguk 3aBUCUMOCTU UMITyJIbCa T€JIa OT BPEMEHH B
WHEepHUaIbHOU cucteMe otcueta. Kakoit rpapux — 1, 2, 3, wim 4 (puc. 6) —
COOTBETCTBYET U3MEHECHUIO CUJIbI, JEUCTBYIOIICH HA TEJIO, OT BPEMEHU JBUKEHHUS ?
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1)1 2) 2 3)3 4) 4

Pewmenue.

HNmnynbe Tena nponopuroHaieH ero ckopoctu. M3 rpadguka a BUIHO, UTO UMITYJIbC
MEHSETCA CO BpEMEHEM PaBHOMEPHO, CJIEIOBATENIBHO, TAKUM € CBOMCTBOM 00JIaJaeT U
CKOpOCTh Tena. Takum o0pa3om, Teslo ABUTaeTCA C MOCTOSIHHBIM ycKkopenueM. 11o
BTOpOMY 3akoHY HpI0TOHA, ycKOpeHue Tena MOCTOSHHO, €CJIM MTOCTOSIHHA JIEHCTBYIOLIErO
Ha Hero cuia. OTcroAa 3aKio4aeM, YTO MPaBUIbHBIA IPpa@uK 3aBUCUMOCTH CHJIbI OT
BpEMEHU U300pakeH Ha rpaduke 3.

IIpaBWJIbHBINA OTBET: 3.

3amanue 5
Teno maccoit 2 Kr nmoj aqeicTBreM cuiibl F mepemeriaeTcsi BBEpX M0 HAKJIOHHOU
IJIOCKOCTH Ha PACCTOSTHUE l=5m pacCTOSIHHE TeJIa OT MOBEPXHOCTH 3€MIIH MPU 3TOM

yBeIM4YMBaeTcs Ha ft = 3 M,
Bekrop cuibl F HammpaBiieH mapaiensHo HaKJIOHHOM IJIOCKOCTH, MOYJIb CHIIbI F
pasen 30 H. Kakyro paGoTy 1pu 5TOM NepeMENIEHHU COBEPLINIIA CHIIA TSKECTU?

|2
YckopeHne cBoGOIHOro MageH s IpUMHTE paBHBIM 10 /€ koadduipeHT TpeHus

p=10.5
1) 150/x  2) 60]1x 3) 40/1x 4) —60]1x

Pemenue.

Pabota cumel onpenensercs Kak CKaasipHOE TPOU3BEICHUE BEKTOPA CHIIBI U BEKTOpa
nepemenieHus Tena. CieaoBaTenbHO, CUIIA TSKECTH MPU OABbEME TeJIa BBEPX IO

HAKJIOHHOM IJIOCKOCTH COBEPILUIIA paboTy (a — YroJl IpY OCHOBAHUU HAKJIOHHOM
MIJIOCKOCTH)
-t —~ T . i P
Ay = Fiaue AT = Figyleos (n + 5) = —F elsina = -F  h=-2xr10m/c*-3n = -60 Ix

AJIbTEPHATUBHBIN CIIOCO0 pelieHusl.

Cuna TsoKecTH "JOTHOCUTCS K THITY CHII, HA3bIBAGMBIX MOTCHITMATLHBIMHA. JTH
CHJIBI 001a1aI0T TAKMM CBOMCTBOM, UTO MX paboTa 1o JII000MY 3aMKHYTOMY ITYTH BCET/1a
paBHa HYJIO (3TO MO’KHO CUMTATh OIpe/ieJicHreM). B kauecTBe Ipyrux NpuMepoB
TOTEHITUATBHBIX CHJI MOJKHO YIIOMSIHYTh CHITY YIIPYTOCTH, TIOJYHHSIONIYIOCS 3aKkoHY [ yka

Fy = kr, KYJIOHOBCKYIO CUJIy B3aUMOJICHCTBUS 3aPsI0B

F 12
F, = J142

o

" ; CHITy BCEMHUPHOT'O TATOTEHHS (Kak 00001IeHe
Gmyma

o T T .3
MPOCTOMN CHUJIBI TSXKECTH) r= . Ilpumepom
HENOTCHIIMAJILHOM CHJIBI, TO €CTh He 00JIagaromieh

)

BBIIICONTUCAHHBIM CBOMCTBOM, MOKET CIYKHUTh, HATPUMED,
cuJia TPEHUSL.
Kak nerko 3amMeTuTs, 11 BCEX CHJI, KOTOPBIE 3/1€Ch Ha3BaHbI MOTEHIIMAIbHBIMHU
kx?
omnpe/iesicHa BETUYNHA MOTEHIIMAIbHON SHEPIUU: mgh JJIST CUIIBI TIXKECTU, 2 __ 1
kg1

CWJIBI YIPYTOCTH, " — JJIsSl CHJI KyJJIOHOBCKOTO B3aUMOJECHCTBUSI, Y, HAKOHEII,
Gmyma

r — JJIs1 CHJIBI BCGMI/IpHOFO TATOTCHUA. OK&BBIB&GTCH, 4TO0 UMCHHO
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3aMe4aTesIbHOE CBOMCTBO IMOTEHIIUAIIBHBIX CUIL, JIETILIEE B OCHOBY UX OIIPEAECIICHU, U
ITO3BOJIIETCS] BBECTH JJISI HUX IOHATHUS COOTBETCTBYIOIIMX IMOTEHIIMAIBHBIX SHEPruil. B
oO1IeM cirydae 3To jAenaercs ciaeayomuM oopasoM. [lycTs npu nepeHoce Tena u3 Touku 1
B TOUKY 2 NOTEHIMAIbHAs cuia coBepiuuna padory 1. Toraa, 1o onpeaeneHuro, roBOpT,
YTO Pa3HOCTh 3HAYECHHUI COOTBETCTBYIOLIEH MOTEHIIMAIBHON YHEPTUU B TOUKax 2 U |
paBHa S Enor = Enor(2) — Enox(1) = =4 TJockonpky 310 oOnpeseneHne conepuT Beeraa
TOJIBKO Pa3HOCTb MOTEHIIMAIBHBIX SHEPTHUM B IBYX TOUKAX, IOTEHIMAJIbHAS SHEPT U
BCEr/la OKa3bIBAETCS ONPEAEICHHON ¢ TOUHOCTBIO O KOHCTAHTHI. DTO JIOJKEH OBITh
xopoio u3BecTHbld Bam daxt. [Ipumenum Teneps 3To K JaHHOU 3aaaue.

Ham TpeOyetcst HaliTu paboTy CUJIBI TSXKECTH, JJISl CHIIbI TSDKECTH MBI 3HAE€M, YTO
Takoe NoTeHIMalbHast 3Heprus. [1o BeimucanHoil panee Gpopmyiie nonyyaeM. Yto uckomas
paboTa paBHa U3MEHEHMIO OTEHIIMAIbHON YHEPTUU Tella, B3SITOM CO 3HAKOM MHUHYC.
BricoTa Tena HaJl MOBEPXHOCTHOCTBIO 3eMIIM yBeIrdmIach Ha ' = 3 M, crienoBaTeNnbHO ero

OHCPTIUA YBCIMIHIIACH HA
AE_ . =mgh=2xr-10m/c* -3 m = 60 Tx

A 3HauHT, paboTa CHJIBI TSKECTH paBHA “img = —AEner = —060 T

IIpaBunbHbINA OTBET: 4.

3ananue 6

Tups Maccoii 2 Kr mojABEIIeHa Ha CTAILHOMN NPYKKUHE U COBEPIIAET CBOOOIHBIE
KoJIeOaHMs BIOJIb BEPTUKAIBHO HanpaBieHHoH ock OX, KoOpAWHATa X [IEHTPA MAcC THPH
M3MEHSAETCS CO BpeMeHeM 1o 3akoHy X = .4 - sindt Kypetndeckas sHeprus rupu

HU3MCHACTCA I10 3aKOHy
1) 4 - cos’5t 2) 8 . sin” 5t 3) 4 - sin®5¢ 4) 8 - cos 5t

Pemenue.
HOCKOHBKy KOOpAHMHATa OCHTpPA MACC TUPU MCHACTCA 110 3dKOHY
r=10,4.smd =xr, .-aiuw‘..if’

CKOpPOCTb ICHTpPA MACC TUPU MCHACTCA COITIACHO
v = rowpeoswyt = 0.4 -5 cosbt = 2 - cosbt
CHG,Z[OBaTeJ]bHO, KHHCTHYCCKAA OHCPIUA U3MCHACTCA 110 3aKOHY
- ] ]
mv- 2. (2-cosbt)”

F = 5 = 5 = 4. cos’5t

IIpaBunbHbIN OTBET: 1.

3ananue 7

SBnenne nuddys3un B KUAKOCTIX OOBSICHACTCA TEM, YTO MOJICKYIIbI JKUKOCTEH

1) oTTankuBaroTcs APyr OT Apyra

2) KONEOIIOTCSI OKOJIO CBOMX TOJIOKEHUH paBHOBECHS

3) IpPUTSATUBAIOTCS APYT K APYTY

4) MOTYT XaOTHYHO TEPEMEIIATLCS IO 00BEMY

Pemenue.

Huddysueii Ha3pIBaCTCS MPOIECC B3AMMHOTO MPOHUKHOBEHUS MOJIEKYJI OTHOTO
BEILIECTBA MEXYy MOJIEKYJIaMH JAPYTrOro, NpUBOASIIINI K CAMOIPOU3BOJILHOMY
BBIPABHUBAHUIO MX KOHIICHTPAIUH 110 BCEMY 3aHUMaeMOMy 00bEMY. MoJeKyJbI
YKUJIKOCTH MOTYT XaOTHYHO TIepeMeIaThes 1Mo 00beMy (0OHM BenyT "KodeBOi 0Opa3
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xu3HU"). UMEeHHO 3TUM U 00BACHSETCS IIIaBHBIM 00pa3oM siBieHue 1udPpys3uu B
KUTKOCTSX.

[IpaBunbHbINA OTBET: 4

3aganue 8

[Ipu ymeHbIIIeHUH CPEeIHEN KHHETUUECKON YHEPTUH TETJIOBOTO JABUKEHUS MOJICKYJI
B 2 pa3a abcoIoTHas Temmneparypa
1) He u3MeHuTCsl 2) yBenu4yuTCA B 4 paza 3) yMeHbIIUTCS B 2 pa3a 4) yBeIUYUTCS B 2
paza

Pemienue.
Cpennsis KUHETUYECKasi SHEPTUsl TEIJIOBOTO ABUKEHUS MOJIEKYJ UAEAbHOTO Ta3a
IPSIMO TIPOTIOPIIMOHATIbHA a0COTIOTHON TeMIeparype:

_ 3
E=ZkT
2 "

CrnenoBatenbHO, IIPU YMEHBIIEHUN CPETHEH KHHETUYECKOW YHEPTUU TETJIOBOTO
JBIDKECHUSI B 2 pa3a a0CONIIOTHAs TeMIIepaTypa ra3a TakKe yMEHbBIIUTCS B 2 pasa.

IIpaBMIJILHBIN OTBET: 3.

3aganue 9

Ha pucynke nokasan rpaduk 3aBUCUMOCTH
TeMIIepaTyphl ! BelecTBa OT BPEMEHH .

B HavabHBI MOMEHT BPEMEHHU BEILIECTBO
HAXOJIUJIOCh B KPUCTAJUNIMUECKOM cocTostHUU. Kakast
U3 TOYEK COOTBETCTBYET OKOHYAHUIO Ipoliecca
IJIaBJICHUS BellecTBa?

15 2) 2 3)3 4) 6 0

Pemenue.

JI71s1 TOrO 4TOOBI PaCIUIaBUTh KPUCTATMYECKOE BEIIECTBO, HEOOXOAUMO CHavata
HarpeTh ero J0 TeMiepaTypsl miasieHus. [locie aToro
TEMIIepaTypa BEIIeCcTBa He OyAeT MEHATHCS 0 TEX 0P, IIOKa OHO LKy
He pacruiaBuTces nemkoM. ClieioBaTellbHO, OKOHUYAHHIO TTpoIiecca
IUTaBJICHUS BEIIeCTBa Ha rpad)uKa 3aBUCHUMOCTH €T0 TeMIIepaTyphl

T |
OT BPEMEHHU COOTBETCTBYET TOUKa 3. ‘0 {c
IlpaBuiIbHBII OTBET: 3.
3apanue 10

Ha pucynke n300paxeHsl rpaduku 3aBUCUMOCTEN Temnepatypsl 1 OT BpemeHu t
IUTs1 ABYX TBEPJBIX TNl A U B, HarpeBaembIX B IBYX OJIMHAKOBBIX neyax. Kakoe u3
CIEeAYIOIINX YTBEPKICHUM CIpaBeaInBO?

A. Tena A u B MOryT COCTOSITh U3 OJJHOTO BEIIECTBA, HO Macca Tena 4 B 2 pasa
MEHBLIE MAacChl Tena B.

b. Tena A u B MOTyT UMETh OJIMHAKOBYIO MaccCy, HO y/eJibHasl TeIIOEMKOCTh Tena A
B TBEPAOM COCTOSIHUU B 2 pa3a MEHbLIE YAECIbHON TEINIOEMKOCTH Tea BB TBEPIOM
COCTOSTHUH.

TenmonoTepssMu peHeOpeyb.

1) ronbko A2) Tonbko b3) u A, u b4) vu A, vu b

Pemennue.
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Jliist TOro, YT00Bl U3MEHUTH TEMIIEPATYPY TEJIa MACCOU myAEIbHON TEINIOEMKOCTU
cna AT peobxomumo 3arpatuth sHepruto @ = emAT TlockonbKy NeUKH OJUHAKOBEIE, a
TEIUIONOTEPSIMU MOKHO IPeHEOpeUb, 3aKIII0YaeM, YTO pabOTy MeYEK M0 HarpeBy MOKHO

npencrasuth B Buje: ¢ = F'f. Takum 06pazom, Temmeparypa M3MEHSIETCS CO BPEMEHEM 10
F

AT = —t
3aKOHY cm
W3 rpaduka BUIHO, UTO TeMIEpaTypa Teaa A pacTeT B JiBa pas3a ObICTpee, YeM
temneparypa tenaa B. OTcrona MOXHO 3aKII0OUYUTh TOJIBKO, YTO MIPOU3BEIEHUE YIETbHON
TEIJIOEMKOCTH HAa MaccCy emy Tena A B iBa pa3a MeHble, yeM y tena b. 1Ipu atom
OKa3bIBAIOTCSI CHPABEIJIUBBI 002 YTBEPKIEHUS: MOTYT PEaIU30BbIBATHCS 00€ CUTYALIMH.
[IpaBuibHBINA OTBET: 3.

3ananue 11

Ha pucyHke npeacTaBiaeHO pacnoyioKEHUE ABYX HEMOABHKHBIX TOUEUHBIX
SJIEKTPUYECKHX 3apsgoB —du +q (4> 1),

Hanpasienuto BekTopa HapsHKEHHOCTH 3JIEKTPUUECKOro MOJIsl ATUX 3aps/ioB B
TOYKe A COOTBETCTBYET CTpEJIKA
11 2) 2 3)3 4) 4

Pewenue.

[lo mpuHIKITY CYyNEpIIO3ULIUH, HATIPSKEHHOCTH MOJIs B TOUKe A ecTh cyMMa
HANpPsHDKEHHOCTEHN TOJIeH, CO3/JaBaeMbIX 3apsiiaMu — 91 + 4mo oTaenbHocTH. [lome
OTPULATEIBHOIO TOYEYHOI'O 3aps/la HAIIPaBJICHO K 3apsiay, a MoJe, CO3/1aBacMoe
HOJIOKUTENIBHBIM 3apsiioM, — OT 3apsiaa. Takum 0O6pa3oM, HapsSKEHHOCTH MOJei

3apAa0B HAIIPABJIICHBI B TOYKC AB Pa3HbIC CTOPOHEI. ITone ToueyHnoro 3apsaaa ociabeBaeT ¢
1

PACCTOSTHUEM KaK '~ 3apsiibl [0 BETMUMHE OJMHAKOBBIE, [I03TOMY II0JIe OT
OTPHULIATENIBHOTO 3apsA/ia B TOUKE A CHIIBHEE, YEM I0JI€ OT MOJOKUTEIBHOIO 3apsa.
CrnenoBatenbHO, HAIPABICHUIO HANPSYKEHHOCTH 3JIEKTPUYECKOTO MO B TOUKe A
COOTBETCTBYET CTpeJiKa 2.

IIpaBuIbHbBINA OTBET: 2.

3ananue 12

B kakux cpenax nmpu nIpoxXoKJACHUU IEKTPUUYECKOr0 TOKA HE TPOUCXOIUT MepeHoca
BellecTna’?

1) MeTaiax u NOJIYNIPOBOAHUKAX  2) pacTBOpax 3JIEKTPOJIUTOB U razax

3) NOAyNpPOBOJHUKAX U ra3ax 4) pacTBOpax 3JIEKTPOJIMTOB U METaJIIaX

Pewenue.

B razax u pactBopax 3J€KTPOJUTOB NEPEHOCUUKAMHU JIEKTPUUECKOTO 3apsiaa
SBJISIIOTCS. HOHBL. TakuM 00pa3oM, U MPOXOKICHUH SJIEKTPUUECKOTO TOKA B 3TUX
cpeaax MPOMCXOJUT MEepeHoc BellecTBa. HanpoTus, B MeTauiax nepeHoCcYuKaMu
AIEKTPUUYECKOTO 3apsijia SABJISIIOTCS 3JIEKTPOHBI, & B MOJYNPOBOJHUKAX — BJIEKTPOHBI U
JBIPKH, TaK YTO B 3TUX Cpe/lax MEepeHOca BelllecTBa HE TPOUCXOUT.

IIpaBunbHbIi OTBET: 1.

3aganmue 13

Ha pucynke n3o06pakeH rOpu30HTaAIbHBIA POBOAHUK, IO KOTOPOMY TEYET
ANEKTPUUYECKUI TOK B HAMPABICHUU «OT HACH.
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B Touke A BEeKTOp MHIYKIIMH MAarHUTHOTO IOJIsl HAMIPaBJICH

1) BepTHKaIbHO BHU3 + 2) BEPTHKAILHO BBEPX |

3) BIEBO 4) BopaBo —*

Pemenmne.

1 cmoco0:

[To mpaBuny npaBoit pyku: «Eciu 00XBaTUTh JIaIOHBIO IPABOM PYKH MTPOBOIHUK
TaK, YTOOBI OTCTABIICHHBIN OOJIBINON MaJiel] ObLT HAIIPaBJIEH B/IOJIb TOKA, TO OCTABIIUECS
YeThIpe Maliblla YKaXXyT HaMpaBiIeHUE JUHUNA MATHUTHOTO TOJISE BOKPYT MPOBOJHUKAY.
MpgIceHHO TIPO/ieNaB YKa3aHHbIE JEUCTBUS, MTOJy4aeM, YTO B TOUKEe A BEKTOp UHIYKIIUU
MAarHUTHOTO MOJIsl BEPTUKATBLHO BHU3.

2 coco®:

ITo npaBuny 6ypaBuuka: «Eciu HanmpaBiaeHHUE MOCTYNATEILHOTO JIBHKEHUS
OypaBuuKa (BUHTA) COBIAJIACT C HANIPABJICHUEM TOKA B IPOBOIHUKE, TO HAIIPaBJICHUE
BpalleHUs PYYKH OypaBUMKa COBMAAET C HAIIPaBJICHUEM BEKTOpPAa MarHUTHOW MHJTYKIIUH
T0JIsI, CO3/1aBa€MOT0 3THM TOKOM». MBICIICHHO MPOBEPHYB COOTBETCTBYIOIIMM 00pa3om
OypaBUUK, TIOJIy4aeM, YTO B TOUKE A BEKTOP MHIYKIIMM MAarHUTHOTO IOJIs HAINpaBJieH
BHU3.

[TpaBunbHbINA OTBET: 1.

3ananue 14

Kaxoii u3 MpuBeIEHHBIX HIKE TPaMKOB 3aBUCUMOCTH HanpsixkeHUs U oT BpeMeHn
{COOTBETCTBYET MPOMBIIIJICHHOMY TIEpEMEHHOMY HamnpshkeHuto (dactota 50 I,
nelicTByIoNIee 3HaYeHne Hanpshkenus (250 =3) B)? I 4

@® @
UB U B §
380 / 380 /
0 "
5\/1“ I, MC l(\/_'() 1. M¢
- 380 S

U B :
53()]/\ / 536 /
0 0

5\/0 1. MC

L
o0
A -

11 2) 2 3)3 4) 4
Pemenue.
_
ITepuon xonedaHuii CBA3aH C YaCTOTOM COOTHOIICHUEM v, CnemoBaTesibHO,

NepuoJ] KoineOaHuii HapsHKEHUST Ha UCKOMOM Tpaduke TOJKeH OBbITh PaBeH

1
T =-— = 20 mc
50 I'g .

I[eﬁCTBYIOIHHM S3HAYCHHUCM HAIIPSAIKCHUA HA3BIBAIOT ITOCTOAHHOC HAIIPAXKCHUC, I[eﬁCTBHe

KOTOPOTr'0 IPOU3BOJUT PAaBHO3HAUYHYIO PabOTy, YTO U pacCMaTpUBAEMOE IIEPEMEHHOE
HaIpsbKeHHE 3a BpeMsi OJIHOro nepuoja. st rapMOHUYECKOro NEPEMEHHOT0 TOKa
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3HAYEHHUs ACUCTBYIOLIETO HAIPSKECHUS Unp aMIUIMTY b1 KoJieOanus UocBsi3anbl
o .-"_ -

cootnomenuem: 0 — V2Un, CiiemoBartenbHO, U1l TOKA C JEUCTBYIOIUM HANPSIKEHUEM

okoJio 380 B ammuintyzna xonedaHus J10JKHA OBITh MOPSIKa

_ = _ e
= W2 (] = o
Up=v2-380 B =~ 537 B(HOCKOJIBKy 3HAYEHHE JAEUCTBYIOIIErO HAPSIKEHUS JABHO C

HEKOTOPOM NMOTPEIIHOCTHIO, 3HAUEHUE aMIUIMTYAbl TAKXKE MOJIYHYaeTCs C TAKOU ke
OTHOCHUTEIBHON MOrpelIHOCThI0). Takum 00pa3oM, MPOMBIIIIEHHOMY IEPEMEHHOMY
HaIpsHKEHUIO0 COOTBETCTBYET Ipaduk 3.

IIpaBWJIbHBINA OTBET: 3.

3apanmue 15

Ha nienke ¢oToanmaparta nojgy4eHo u300pakeHue npeameTa B HaTypalbHYIO
BeIMUMHY. Ha OCHOBaHMM 3TOT0 MOKHO yTBEPKJIaTh, YTO OOBEKTUB MPU
doTorpadupoBaHUM HaXOIUICS OT (POTOIUIEHKH HA PACCTOSHUU

1) paBHOM (POKYCHOMY pacCTOSHUIO

2) paBHOM JIByM (POKYCHBIM PACCTOSIHUSIM

3) 6omb111e POKYCHOTO, HO MEHBIIIE IBYX (POKYCHBIX PACCTOSTHUN

4) 6osnpie ABYX (DOKYCHBIX PACCTOSIHUI

Pewenue.
JIuneitHOe yBeIMYEHHE COOMPATONICH JIMH3BI CBSI3aHO C PACCTOSTHUEM OT MpEeAMETa J10

r=2

r.i'.

JIMH3BbI 1 paCCTOAHHUCM OT JIMH3BI 10 I/I306pa>K€HI/I}I COOTHOILICHHUEM
S i g .

1 1 1 1 f—F

Ucnions3ys popmyny Tonkoi mumser, ¢ f Fd  Ff  yoxno mepenucats
r_yl_;I-F _j-F

5TO BBIPAYKEHUE B CIIEAYIOIIEM BUJIE d Ff F
ITo ycnoBuio, Ha MIIeHKe (hoToarnmapara nojy4eHo u300paKeHue IpeIMeTa B
HATypaJIbHYIO BeIMYuHy, a 3Ha4uT, | = 1. Orcrona naxoaum, uto f = 2F 1o ects
o0BekTHB npu (poTorpadupoBaHUU HAXOAUICS OT (DOTOIICHKH HA PACCTOSIHUHU, PABHOM
1BYM (POKYCHBIM PACCTOSHHUSM.

[IpaBUJIbHBINA OTBET: 2

3ananue 16

V3MeHSAETCS JIM YaCcTOTa ¥ AJMHA BOJIHBI CBETA IIPU €TI0 MEPEXOJIE U3 BOIBI B
BaKyyMm?

1) anvHa BOJHBI YMEHBLIAETCS, YaCTOTA YBEIUUMBAECTCS

2) IUIMHA BOJIHBI YBEJIMYHUBAETCS, YACTOTA YMEHBIIAETCS

3) ANMHA BOJHBI YMEHBIIAETCS, YACTOTA HE M3MEHAETCS

4) nmMHA BOJIHBI YBEJIMYHUBAETCS, YACTOTA HE M3MEHATCS

Pemenue.
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YacroTa BOJIHBI CBETA HE U3MEHSCTCS IIPU IIEPEXOJE U3 BOJBI B BAKYYM, ITIOCKOJIBKY
OHa HE 3aBUCUT OT TOT'0, B KAKOU CPElI€ pacipoCcTpaHsaeTcs BojaHA. Boga — onruyecku
Oonee TIOTHAs cpena, yeM BakyyM. CienoBaTeiabHO, CKOPOCTh PaclpoOCTPAHEHU ST
CBETOBOM BOJHBI Bo3pacTaeT. CKOPOCTh PACIPOCTPAHEHHUSI CBETA B CPEJIE, YACTOTA
CBETOBOM BOJIHBI M JUIMHA BOJIHBI CBA3aHbI COOTHOIIEHUEM A¥ = U, Takum oOpazoMm, pu
[IepEeX0/1€ U3 BOJBI B BAKYYM JJIMHA BOJIHBI YBEIUYUBACTCS.

IIpaBWJIbHBINA OTBET: 4.

3ananmue 17

DIEKTPOCKOI COETMHEH C HMHKOBOU IUIACTUHOM M 3apsyKE€H OTPULATEIbHBIM
3apsanoM. [lpu ocBenieHnn miIacTUHbI yAbTPadruOIETOBBIM CBETOM JIEKTPOCKOI
paspsokaetcs. C yMEHBIIEHUEM YaCTOThI CBETA TP HEM3MEHHOM MOITHOCTH CBETOBOTO
NOTOKAa MaKCUMaJbHasi KHHETUYECKAasi DHEPTUsi 0OCBOO0K/IaeMbIX 3JIEKTPOHOB

1) He u3MeHseTCs 2) yMEHbIIIaeTCst
3) yBenu4uBaeTcs 4) cHavaJia yMEHBIIIACTCS, 3aTEM YBEIIMUUBACTCS
Pemenue.

CornacHo ypaBHeHHIO PoTorddekTa, SJHeprus NOorIomeHHoro GoToHa UAET Ha
paboTy BbIX0/Ia, TO €CTh padOTy, KOTOPYIO HY)KHO COBEPIIUTH JIJISl H3BJICUCHUS DJICKTPOHA,

U Ha COOOLLEHHE ITOMY YJIEKTPOHY KHHETHUYECKON dHEeprun: Ldoron = Aaux + Eu [Ipu
3TOM paboTa BBIX0JIa 3aBUCHUT TOJBKO OT CBOMCTB MaTepuaa miacTuHbl. [Ipu

YMEHbIIICHHN YaCTOTHI CBETa SHEPrusi (POTOHOB TAKXKE YMEHbIIaeTcss Ldorox = 'V Orcrona
MO3KHO CZIeJIaTh BBIBOJ, YTO B OMMCAHHOM OTIBITE MAKCUMAaJIbHAsI KWHETUYECKAasi DHEPT s
OCBOOO0K/1a€MbIX 3JIEKTPOHOB YMEHBIIIAETCS U MOXKET JIaXKe CTaTh PABHON HYIIIO, €CITU
4acTOTa CTaHET HIXKE YACTOThI KPACHOM IpaHUIIBI.

[IpaBHJIbHBIN OTBET: 2.

3aganue 18

AToM Gopa 5~ conepKUT

1) 8 mpoToHOB, 5 HEUTPOHOB U 13 PNEKTPOHOB 2) 8 mpoTOHOB, 13
HEUTPOHOB U 8 JIEKTPOHOB

3) 5 npoTOHOB, 3 HEUTPOHA U 5 DJIIEKTPOHOB 4) 5 IpOTOHOB, 8 HEUTPOHOB U 13
AIIEKTPOHOB

Pewenue.

Ywco 37eKTPOHOB B HEUTPATLHOM aTOME COBIIAJIAET C YUCIOM MPOTOHOB, KOTOPOE
3aMMChIBAE€TCA BHU3Y Tepe]l HAMMEHOBAaHUEM dJieMeHTa. Yucio BBepxy 0003HavaeT

MacCOBO€ YHCIIO, TO €CTh CYMMapHO€ YMCJI0 MPOTOHOB U HEUTPOHOB. TakuM 0Opaszom,
°B
]

B

aToM 0opa 3°COJEPKUT 5 MPOTOHOB, 3 HEUTPOHOB U 5 PIEKTPOHOB.

IIpaBunbHBINA OTBET: 3.

3ananue 19

Kakast nonst 0T 60Jb1I0TO KOJMYECTBA PAIMOAKTUBHBIX aTOMOB OCTa€TCs
HEpACHABIIEICS Yepe3 NHTEPBAJ BPEMEHHU, PaBHbIN JBYM MEPUOAAM IOJypacIaia.

1) 25% 2) 50% 3) 75% 4) 0%

Pemenue.

CornacHo 3aKOHY paIMOAKTUBHOIO PacIajia, N0 UCTEYEHUH BpEMEHHU t OT
IIEPBOHAYAIILHOTO KOJMYECTBA aTOMOB -Y0paMOaKTUBHOIO BELIECTBA C HEPHOIOM
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N =N,2-7

noytypacnazaa T ocTaHeTCs IPUMEPHO atomoB. CneioBaTeIbHO, IO UCTCUCHUU

V = Ny2—F = Mo
4 — 40 . —_—
BPEMEHU JIBYX MEPUOJIOB MOIypacHaga OCTaAHETCS 4 aTomoB, To ecTh 25%.

IIpaBuiabHBIA OTBET: 1.

Yacts b

Mexannueckoe nBuxeHnue. OTHOCUTENBHOCTD IBMXKEHNA. CrucTeMa OTcUeTa.
MarepuanbsHas Touka. Tpaekropus. IIyTe u nepemernienne. MraoBeHHast CKOPOCTb.
Yckopenue. PaBHOMEPHOE U paBHOYCKOPEHHOE JBUKEHUE.

IIpuMepHBIN BApHAHT OTBETA

MexaHn4ecKuM JABUKEHUEM Ha3bIBAIOT U3MEHEHHUE MOJIOKEeHUS Tesa (I ero
yacTeil) OTHOCUTENBHO ApYrux Tesl. Hampumep, yenoBek, eAylIuil Ha 3cKanaTope B METPO,
HAXOJUTCS B IOKOE OTHOCUTEIBHO CaMOT'0 3CKaNIaTopa 1 MepeMeIaeTcs OTHOCUTEIBHO
CTEeH TYHHEJS; Topa D1b0pyc HAXOAUTCS B TOKOE OTHOCUTENIBbHO 3€MIIU U JIBUKETCS
BMecTe ¢ 3emiieil otHocuTenbHO ComHua.

N3 31X npuMepoB BUAHO, UTO BCETAA HAJO YKa3aTh TEJIO, OTHOCUTEIBHO KOTOPOIO
paccMaTpUBaeTCs JBUKEHUE, €r0 HAa3bIBAKOT TeJIOM oTcyeTa. CucremMa KOOpIMHAT, TEJIO
0TCYeTa, C KOTOPHIM OHA CBsI3aHa, U BHIOPAHHBIN CIIOCOO M3MEPEHUS BPEMEHH 00pa3yroT
CUCTEMY OTCYETA.

[Tonoxenue tena 3amaerca koopauHaton. Paccmorpum asa npumepa. Pazmepsl
OpOUTAIIBLHON CTAHIIMHU, HAXOSAIIEIHCS HA OpOUTE OKOJIO0 3eMJIH, MOKHO HE YUUTHIBATh, a
pacCUMTHIBas TPAEKTOPHIO ABUKEHUS KOCMUUYECKOTO KOPaOJIs MPU CTHIKOBKE CO
cTaHIMei, 0e3 yueTa ee pazMepoB He 00oiTHCh. Takum o0pazoM, HHOTAa pa3MepamMu Tela
10 CPABHEHUIO C PACCTOSTHUEM [0 HETO MOXHO MpeHeOpeyb, B 3TUX CIyYasiX TEJIO
CUYUTAIOT MAaTEPUATIBHON TOUKOU. JINHNUIO, BIOJIb KOTOPOU IBUKETCSI MaTepUAIbHAsL TOUKA,
Ha3bIBAIOT TpackTopuei. [muny Tpaekropun HaszpiBaroT mmyTeM (1). Enuaunna mytn —
METP.

MexaHnueckoe JBUKEHUE XapaKTepu3yeTcst TpeMs (PU3nYecKuMU BeTMIMHAMMU |
IIEPEMEIIEHUEM, CKOPOCTBIO U YCKOPEHUEM

HanpasneHHbill 0Tpe30K NpsSAMOU, MPOBEICHHBIA U3 HAYAJIbHOTO MOJIOKEHUS
JBUKYILENCS TOUYKU B €€ KOHEYHOE T0JIOKEHUE, HA3bIBAETCS IEPEMEILIEHUEM (S).
Ilepemerenne — BennurHa BEKTOpHasA. EnquHnna nepemenieHus — MeTp.

CkopocTh — BeKTOpHas (hu3nueckas BeIMUYNHA, XapaKTepU3yomas ObICTPOTY
IIEPEMEILECHH TENA, YACICHHO PaBHAsI OTHOLIECHUIO NIEPEMEILEHHS 32 MAJIBIM ITPOMEKYTOK
BPEMEHM K BEJIMYHUHE 3TOTI0 MPOMEKYTKA. [IpoMeKyTOK BpeMEHU CUMTAETCA TOCTaTOYHO
MaJIbIM, €CJIM CKOPOCTh IIPY HEPABHOMEPHOM JIBHIKEHUM B TEYEHHUE DTOrO MPOMEKYTKA HE
MeHsu1ach. Onpenenstomnas Gpopmyna CKOPOCTH UMEET BU L = s/t. Equnania ckopoct —
M/c. Ha mpakTuke uCronb3yoT eAuHUILy U3MepeHus: ckopoctu kM/4 (36 km/a = 10 m/c).
N3mepsroT CKOpOCTh CIUAOMETPOM.

YckopeHnue — BeKTOpHas (pu3nyecKasi BEIMUMHA, XapaKTepU3yromas ObICTPOTY
WU3MEHEHHsI CKOPOCTH, YNCIECHHO PaBHAsI OTHOLICHHUIO U3MEHEHHUS CKOPOCTH K
IIPOMEXKYTKY BPEMEHH, B TEUEHHE KOTOPOI'0 3TO U3MEHEHHE NMPOU301LI0. Ecim cKopocTh
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M3MEHSETCSl OJIMHAKOBO B TEYCHHE BCETO BPEMEHU JIBIDKEHUS, TO YCKOPEHHE MOXKHO
i=(0- vo)f L 2
paccuuTarth 1o popmyie Enunauna yckopenus — m/c”.

XapaKTepUCTHKN MEXaHUIECKOTO JIBUKECHUS CBSI3aHBI MEXKIY COOOM OCHOBHBIMHU
KHMHEMaTHYEeCKIUMH YPaBHCHUSMU:

§ = Ugt + dt?/2; U= 0, + at.

[Ipeamnonoxum, 4To TEJIO ABUKETCS 6€3 YCKOpEeHUs (CaMOJIeT Ha MaplIpyTe), ero
CKOpPOCTh B T€UCHHE MPOAOKUTEIHLHOTO BpeMeHU He MeHsieTes, a = (), Toraa
KHWHEMaTHYeCKHe YpaBHEHHsI OyIyT UMETh BU/:

v=const, §=ut.

JIBI>KeHUE, TP KOTOPOM CKOPOCTH TeJla He MEHSIETCS, T. €. TEJIO 3a JII0ObIe paBHBIC
NPOMEXXYTKH BPEMEHH MEPEMEIASTCS Ha OHY H TY )K€ BEIMUUHY, HAa3bIBAIOT
pPaBHOMEPHBIM MPSIMOJIMHEHHBIM JIBIKEHUEM.

Bo Bpems cTtapTa CKOpOCTh pakeThl OBICTPO BO3pacTaeT, T. €. yckopenue a> 0, a =
const.

B sTOM citydae kmHEMaTHYeCKUE ypaBHEHUS BBITJISIIAT TaK:

v=uy+at, s=uv,t+at?/2,

HpI/I TAaKOM JIBUXCHHUU CKOPOCTH U YCKOPCHUC UMCIOT OJJMHAKOBBLIC HAIIPABJICHH,
IMPUYICM CKOPOCTHb U3MCHACTCA OJMHAKOBO 3a JIFOOBIE PaBHBIC IIPOMCIKYTKHU BPCMCHH. 9T10T
BUJ OBUKCHUS HA3BIBAIOT PAaBHOYCKOPCHHBIM.

HpI/I TOPMOKCHHUU aBTOMOOMJIS CKOpPOCTb YMCHBIIACTCA OJMHAKOBO 3a JIFOOBIE
paBHBIE IPOMEKYTKH BPEMEHH, YCKOPEHHUE HAMPABICHO B CTOPOHY, IMTPOTUBOIIOJIOKHY IO
ABWIKCHHUIO, TaK KaK CKOPOCTb YMCHBIIACTCA, TO YPAaBHCHUA IPUHUMAIOT BU:

v=vg-at, 8=t -att/2,

Takoe ABHIKCHHUC HA3bIBAOT PABHO3aAMCAJICHHBIM.

Bce dusnueckue BemMUMHbBI, XapaKTepU3yIOIIUe JTBIKCHHE Tesla (CKOPOCTh,
YCKOpPEHHE, TIEPEMENICHUE), a TAK)KE BUJl TPACKTOPUHU, MOTYT U3MEHSITHCS TIPHU TIEPEX0/Ie
U3 OJTHOM CHUCTEMBI K IPYTOH, T. €. XapaKTep ABUKEHHUS 3aBUCUT OT BHIOOpA CHCTEMBI
OTCUCTAa, B 3TOM H IIPOABJIACTCA OTHOCHUTCIIBHOCTDb IBUIKCHU. HaanMep, B BO3QYyXC
IIPOUCXOOUT A03alIpaBKa CaMOJICTAa TOIIJIMBOM. B cucteme OTCUcCTAa, CBSI3aHHOM C
CaMOJICTOM, ,HPYTOﬁ CaMOJICT HaXOJUTCA B ITIOKOC, a B CHUCTCMC OTCUCTA, CBSI3aHHOM C
36MJ’I€I>1, o0a camoseTa Haxod4ATCsA B ABHKCHHUU. HpI/I ABHKCHHNHU BCIIOCUIICANCTA TOYKA
KoJI€Ca B CHCTCMC OTCUCTA, CBSI3aHHOM C OCBbIO, UMCCT TPACKTOPHUIO, IIPCACTABJICHHYIO Ha
pucyHke 1.

B cucteme otcuera, cBsi3aHHOM ¢ 3emiiell, BUJ TPAEKTOPUHU OKa3bIBAETCS IPYTUM

(puc. 2).
Or Y Y Y

Puc. 1 Prc, 2

Yacrs C
DIIEKTPOH ABHXKETCA B OAHOPOJHOM MarHUTHOM Iojie ¢ nHaykuueun 4 v 7x. Haltn
MepUOJT €T0 0OpaIeHHUs.
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Hano:

Pemenue:
B=4.10°Tx _ /2 -
m=91.10""x> F, =qBvsina,a =90°,F, =qBv;F =ma= mE;T.K.V = ?,Honquv[
1R = B < P TR ) s ) 2)rony e
T-7?

gqB2aR marz?R 2rm 2-314-91-107*
= 7 = T= = 19 3
T T qB  1,6-10°.4.10
Otser: 8,9 ue.

=8,9-10"°c = 8,9uc.

N3 dhopmyiibl, moydyeHHOM MPU PEIIEHUH 3aJ]a4uH, CIeAYeT, YTO MEPHUO]T 0OpaIIeHUS
3apsKEHHOM YacTUI[bl B MArHUTHOM II0JI€ HE 3aBUCUT OT CKOPOCTH, C KOTOpPOM OHa
BJIETAET B MArHUTHOE MOJIE U HE 3aBUCUT OT pauyca OKPYKHOCTHU, IO KOTOPOM OHa
JIBHXKETCS

1116. KPUTEPMU OLUEHKN

PEKOMEHJAIIUHA 11O OIEHUBAHUIO OTBETA HA BOITPOCBHI
IK3AMEHAILIMOHHBIX BUJIETOB.

[HosicHuTeIbHASA 3aNIMCKA.

Ha3nauenue pabdoTbl — ompejesieHUe YpOBHSA TMPEIMETHOW IMOIATOTOBKHU CTYACHTOB
Ixypca o ¢usuke.

CopepxaHue »K3aMEHAIMOHHOW pPAaOOThl OMNpENEeNsieTcss Ha OCHOBE CIIEIYIOMINX
JTIOKYMEHTOB.

1. denepanbHbIi KOMIIOHEHT TOCYIAapCTBEHHOI'O CTaHIapTa OCHOBHOTO OOIIEro
oOpazoBanus 1o ¢usnke (mpuxkaz Munobpazoanus Poccun ot 05.03.2004 Ne 1089).

2. @epnepa’bHbld KOMIIOHEHT TOCYJApCTBEHHOTO CTaHJapTa CpeaHero (IMOJHOro)
obmero o6Opa3oBaHuss 10 (Qusnke, 0a30BbI W NOPOPUIBHBIA YpPOBHU (MPHUKa3
Muno6pasoBanust Poccun ot 05.03.2004 Ne 1089).

Crpykrypa K IM

Kowmmnekt coctout u3 30 OumneTos.

B Ounerax ucrnonp3yercs 2 TUNA 3aJaHUM:

* 3a1aHus ¢ BEIOOPOM OTBETa (OAWH MPABUJIBHBIA OTBET U3 YUCIA MPEITI0KEHHBIX) —
19 3aganuii;ypoBeHb CI0KHOCTH 3aJaHU — 0a30BBIH

*  33/IaHUs C OTKPBITHIM OTBETOM — TEOPETUUYECKHUI BOIIPOC U pacueTHas 3a/1aya.

[Ipu mnpoBemeHnn »dk3aMeHa 1O (PU3MKE CTYICHTAM MPEJOCTABIACTCS TIPABO
MCIIOIb30BaTh TPU HEOOXOAUMOCTH:

1) cipaBoYHBIE TAOMHITEI PU3HUCCKUX BEITUYNH;

2) miakaThl ¥ TaOJULIBI JJ1s1 OTBETOB HA TEOPETUUECKHUE BOTPOCHI;

3) HepPOrpaMMUPYEMBIN KaJbKYyIATOP.

3amanue C BBIOOPDOM OTBETAa CYHUTAETCS BBINOJHEHHBIM, €CIM  BbBIOpaHHBIN
AK3aMECHYEMBIM HOMEp OTBETa COBITAJIacT ¢ BepHbIM oTBeTOM. Kaxmoe u3 3aganuii 1 — 19

oreHuBaeTcs 1 6ayioM (MakcuMalbHOE Yncio 6ayioB — 19)..
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[IpumepHOe BpeMsi Ha BBITIOJIHEHUE 3aIaHUIN PA3IUYHBIX YacTel pabOThl COCTABIISIET:
JUTSL KQXKI0T0 3a/1aHMsI C BBIOOPOM OTBETA — 2—3 MUHYTHI
Ha BBINIOJHEHUE NIEPBOM YaCTH IK3aMEHAIIMOHHOW pabOoThl OTBOAUTCS 45 MUHYT.

Pacnipenenenue 3aganuii Tecta 0 OCHOBHBIM 3JIEMEHTAM COACPKAHUSA
. Kunematuka
. Kunemaruka, 3akoasl HeroToHa
. Cunsl B ipupoze
. CuJIbl B IpUpOJIE, UMITYJIBC, 3aKOH COXPaHEHUS UMITYJIbCa
. Mexanuueckas sHeprusi, paboTta, 3aKOH COXpaHECHUS YHEPTUU
. CraTtnka, MeXaHU4YeCKHe KOJIeOaHUs U BOJTHBI
. MonekynsipHO-KHUHETHUECKAasT TEOPHs
. MonekynsipHO-KHUHETHUECKast TEOPUs
. MonekynsipHO-KHUHETHYECKast TEOpHs, TEPMOJUHAMHKA

10. TepmoanHaMuka

11. DnekTpocTtaTuka

12. ITocTOSIHHBINM TOK

13. MarauTtHoe 1ose. DJIeKTpOMarHuTHasE HHAYKITUS

14. DnexTpoMarHuTHAsT MHIYKIIHS, DJICKTPOMArHUTHBIE KOJICOAHUS U BOJTHBI

15. OnTuka

16. DneMeHThl cienuaIbHON TEOPUU OTHOCUTEILHOCTH, ONITUKA

17. KopryckyJsipHO-BOJTHOBOM ayanu3M, u3nuka aToma

18. ®usuka atoma, pu3MKa aTOMHOTO S/Ipa

19. ®uznka aTOMHOTO siApa

3a yacTh A BBICTaBJISETCS:

OIIEHKA «35», €CJIM YK3aMEHYIOILIMICS MPaBUIBHO OTBETUI Ha 18 — 19 Bompocos;
omeHka «4» — 13 - 17

omeHka «3» —9-12

OIlEHKa «2» — MeHee 9

B cnygae HeoOxommmocTh (HU3KMK Oanm B yacTd A) Tmpolecce YCTHOW Oecembl
YUYAIIMICS JTOJKEH KPaTKO OOBSICHUTH SBJICHUE WM TPOIECC, OMHMCAHHBIC B 3aJlaHHH,
Ha3BaTh 3aKOHBI, KOTOPHIE MCIOJB3YIOTCS MPH PEUICHWH 3aJaud, WIM JaTh CCHUIKM Ha
onpeneneHus] GU3NICCKUX BEIMYHMH, OLICHUTh «Pa3yMHOCTBbY» IOJIYYEHHOT'O YHUCICHHOTO
OTBETa, TEM CAMBIM IOJy4aeT BO3MOKHOCTh TOBBICUTH CBOU PE3yJIbTAaT.

3agaHus C OTKPBITBIM OTBETOM — TEOPETUUYECKUM BOIIPOC U pacyueTHas 3ajaya.

JI1s TOATOTOBKHU OTBETA Ha BOIMPOCHI OMJIETa CTyACHTaM IMpeaocTaBiseTcs He MeHee 20
MHHYT BPEMEHHU.

PexomeHaanum no oleHMBAHUIO OTBETA HA BONPOCHI BTOPOi YacTH

> OneHnBaHUE OTBETOB CTYJICHTOB Ha TEOPETHYECKHUI BOIMpoc.MakcumaabHOe
yuco 6amioB — O.

S0aIoB CTaBHTCS B TOM ClIydae, €CIM CTYACHT ITOKa3bIBaeT BEPHOEC ITOHUMAHHE
CYIIHOCTH pACCMaTPHUBAEMBIX SBJICHUW W 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHUM, AET
TOYHOE OIPEICICHUE M HCTOJKOBAHHE OCHOBHBIX IOHSTHM, 3aKOHOB, TEOPHH, a TaKXe
MpaBUJILHOE OIpesiesieHne (GU3NYECKUX BEIWYWH, UX CIUHHI] U CIIOCOO0B HM3MEpPEHUS,
MPABUJILHO BBITIOJTHSAECT YEPTEXKH, CXEMbl U TpadUKHU; CTPOUT OTBET IO COOCTBEHHOMY

01NNk~ W -
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IUIaHy, CONPOBOXAAET pacCKa3 HOBBIMHU MPUMEPAMH, YMEET IPUMEHUTh 3HAHHS B HOBOU
CUTYallUd MPU BBHINOTHEHUM MPAKTUYECKUX 3aJaHMI; MOKET YCTAaHOBUTBH CBSI3b MEXKIY
M3y4aeMbIM U paHee M3YUYCHHBIM MaTepUalioM, a TAKXKE C MAaTEPHAJIOM, YCBOCHHBIM IpPH
U3YYEHHUH JPYTUX IPEIMETOB.

406anna CTaBUTCS, €CIM OTBET CTYACHTA YAOBIETBOPSET OCHOBHBIM TPEOOBAHUSAM K
OTBETY Ha OLICHKY 5, HO JaH 0e3 HCMNOJIb30BaHMs COOCTBEHHOTO IJIaHa, HOBBIX MPUMEPOB,
0e3 NpuUMEHEHHs 3HAHUW B HOBOM CHUTyaluu, O€3 HUCIHOJIb30BaHHUS CBs3eld C paHee
M3YYEHHBIM MATEpUaJIOM M MAaTEpUajIOM, YCBOECHHBIM MPU U3YyYEHUU APYTUX MPEIMETOB;
€CIM CTYACHT JONYCTHJI OAHY OIMIMOKY WM He 0oJjiee JBYX HEIOYETOB U MOXKET HUX
UCIIPABUTH CAMOCTOSTEIBHO UM C HEOOJBIION MOMOILBIO YUUTES.

30amia CTaBUTCA, €CIOU CTYJEHT NPaBWIbHO TOHUMAET (U3MYECKYIO CYIIHOCTH
paccMaTpUBaeMbIX SIBJICHUA W 3aKOHOMEPHOCTEH, HO B OTBETE HMMEIOTCA OT/AEJIbHbIE
npoOenbl B YCBOGHHHM BOMPOCOB Kypca (U3MKH, HE TMPENATCTBYIOLIUME YCBOCHHUIO
OpOrpaMMHOIO0 MaTepHalia; yMEeT MPUMEHSTh NOJYyYCHHbIE 3HAaHUS TpPU pElICHUU
IOPOCTHIX 337]a4 C MCIIOJIb30BAaHWEM TOTOBBIX (DOPMYI, HO 3aTPYIHSETCS NMPU pPEUICHUU
3a/ay, TpeOyroImMUX MpeoOpa3zoBaHUs HEKOTOPHIX (GOpMYN; IONYCTHI He Oojiee OJHON
rpyOoit omMOKM U IBYX HEJIOYETOB, HE OoJiee OAHON rpy0oit U OHOM HEerpyool OImmMoOKH,
He OoJsiee NBYX-TpeX HETPyOBIX OMIMOOK, OJHOM HErpyOoil OmMOKH U TpeX HEJ0YETOB;
JIOTTYCTHIT YETHIPE WJIHU MSATh HET0YETOB.

20an1a CTaBUTCS, €CJIM CTYJIEHT HE OBJIaJesl OCHOBHBIMU 3HAaHUSIMU U YMEHUSMH B
COOTBETCTBUM C TPeOOBAHMAMM MPOTPaMMBbl M JONYCTUJI OOJbIIE OMHUOOK U HEJOYETOB,
yeM He0OXOUMO ISl OLICHKH 3.

00aiI0B B ciTyyae €ciid OTBET HE ObUI JaH.

» OleHnBaHUE paCYCTHBIX 3a/1a4

Pemienne pacueTHbIX 3a/1a4 OLIEHUBAETCSI HA OCHOBE OOOOIEHHBIX KPUTEPUEB OLICHKU
BBITIOJIHEHHUS 3a/1aHusl. MakcuMallbHOE Yucio 06ajuioB — .

56a170B CTaBUTCA B TOM CIly4yae, €ClId IMPHUBEACHO IOJHOE MPaBUIbHOE pEILEHUE,
BKJIIOYAIOIIIEE CIIETYIOIINE AIEMEHTHI:

1) BepHO 3amMcaHO KpaTKO€ YCJIOBHE 3aJlayd, MPU HEOOXOJUMOCTU CHAENaH PUCYHOK,
3anucaHa (GopMysia, IPUMEHEHHE KOTOpOM HEOoOXOIMMO /il peIIeHUs 3aJadyu
BBIOpAaHHBIM CIIOCOOOM;

2) mnpoBeneHbl HEOOXOAMMBIE MaTeMaTHYECKHE NpeoOpa3oBaHUs U PACUETHI,
IIPUBOJAILNE K IPABUIBHOMY YHCIOBOMY OTBETY, U IIPEICTABIEH OTBET;

3) npu ycTHOM Oecelie yJaluiicss 1eMOHCTPUPYET MOHUMaHUe (PU3MUECKUX MPOLIECCOB
WJIM SIBJIEHU, ONTMCAHHBIX B YCIOBHUHM 3aJa4M

4, 30amia cTaBUTCS B TOM Ciydyae, €CiId IPEACTABICHO IMPaBUJIBHOE pELICHHUE, HO
JIOTyIIeHa OJHA M3 IEPEUMCICHHBIX HI)KE OLIMOOK, KOTOpas MpuBeida K HEBEPHOMY
YHUCIIOBOMY OTBETY:

— B 3aIIMCHU KPATKOI'O yCIIOBUA 33a4l, CXEME WIH PUCYHKE,

NN

— B apU(PMETUYECKUX BHIYUCICHUSX,

NI

— IIpY NIEPEeBOJIe eAUHUL (PU3HUYECKON BETUYUHBI,

NI
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— MPU UCTIOJIb30BAHUM CHPABOYHBIX TAOJIMYHBIX JAHHBIX,

NJIn

— B MaTeMaTH4e€CKOM MpeoOpa3oBaHUU UCXOAHOMN (HOPMYIIbI

20ajy1a CTaBUTCS B TOM CIlydae, €Clid pelIeHUE, HE COOTBETCTBYIOT BBIIICYKa3aHHbBIM
KPUTEPHUSM BBICTaBJICHUSI OLICHOK B 5-3 Oaina,

00ayioB B citydae, KOrjia CTyIGHT HE MPUCTYNAJl K PELICHUIO

NrtoroBast olleHKa 3a yCTHBIM SK3aMEH BBICTABIISIETCS KaK cpeaHee apupMeTHUYEeCKOe

0ajsIoB 3a OTBETHl Ha KaXIbIA BOMPOC B OTACIBHOCTH, B COOTBETCTBUM C MpPaBUIAMHU
OKPYTJICHHUS.

5. Ilpunoxkenusi. 3agaHus ISl OLEHKH OCBOCHUSA TUCHMILIMHBI
Jlucr corinacoBanus

JlonosHeHus 1 u3MeHeHnst K KOMILIeKTY KOC Ha y4eOHbIi roa

JlononHenust 1 u3MeHeHuss k komruiekty KOCha y4eOHBIN TroJl 1o
JUCUUTINHE

B xommiext KOC BHeceHBI clieyroniie n3MeHEHUS:

Jononmuennss u u3MeHeHus: B koMiuiekte KOC o6cyxmensl Ha 3acemanuu [ILK

« » 20 r. (mpotokoa Ne ).
[Ipencenarens TILK / /
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