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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

Heano ocBoeHMs yueOHOM AUCHUIIINHBI «Pu3nKay sBisieTcs (GOPMUPOBAHUE Y CTY/IEHTOB
TEOPETUYECKUX 3HAHUW U MPAKTHUYECKUX HABBIKOB B 001acTU (hU3MUECKUX MPOIIECCOB U SBICHUIA,
JIeKAIIUX B OCHOBE TEXHOJIOTHYECKUX CUCTEM U TIPOU3BOJCTBEHHBIX MPOLIECCOB, HEOOXOIUMBIX ISt
peLIeHUs] UHKEHEPHBIX 33J1a4 U OCBOCHUS CIIEIIMAIIBHBIX TUCIUILINH.

3agauu AMCOMIIMHBI:

1. OcBoeHuEe OCHOBHBIX 3aKOHOB M TeOpHil GU3MKH.

- MByuuth dyHIaMeHTalbHbIE (PU3NYECKUE MOHATUS U 3aKOHBI (MEXaHUKHU, MOJEKYIIPHON
¢u3uKK, TEPMOAMHAMUKH, SJCKTPOJMHAMMKH, KBAHTOBOM U SIIEPHOM (PHU3HKH), KOTOpHIE
HEOOXOAMMBI JUIsl MOHUMAaHMSI MPHUPOAbI (PU3MUECKHUX SIBICHUNW M MPOLECCOB, MPOUCXOIALINX B
TEXHUYECKUX CUCTEMAX U MaTepuaax.

2. ®opMuUpOBaHHE HABBIKOB IPUMEHEHNs (PU3MYeCKUX Mojeei.

- Hayuutbcst ucnonb3oBaTh (QU3MYECKHE MOJECIM W METOIBI JUIsl ONMMCAHUS, aHalu3a U
IPOTHO3a TMOBEACHUS (U3NYECKUX CHCTEM, BO3HUKAIOUIMX B WH)XEHEPHOM MNpakTHKE, a TakKxkKe
pelIeHus 3a1a4 MEeXANCIUITIMHAPHOTO XapaKTepa.

3. Pa3BuTHE 3KCIEPUMEHTAJIbHBIX YMEHMIA.

- OBnazerp MeTonaMH MpPOBEACHUS (PU3MUYECKUX SKCIIEPUMEHTOB, BKIIOYas 0OpabOTKy
HKCIIEPUMEHTAJIbHBIX JAaHHBIX, OLIEHKY IOTPEIIHOCTEeH, aHalIu3 pPe3yJbTaTOB M HHTEPIPETALUIO
(bU3NYECKUX 3aKOHOMEPHOCTEH, 4YTO SBISETCS OCHOBOW HMHXKEHEPHOTO MOAXOAAa K PEUICHHIO
npooJieM.

4. @opMupoBaHUE NHKEHEPHOT0 MbIIIJICHUS.

- Pa3BuBaTh aHAIMTHYECKUE U TBOPUYECKHE CIIOCOOHOCTH CTYIEHTOB, (hopMuUpysl HaydHOE U
WH)KEHEPHOE MBIIUICHUE Yepe3 pelleHHe 3ajad, TPEeOyroIIUX WHTETpaluu 3HAHWHA W3 (U3HKH U
JIPYTUX €CTECTBEHHO-HAYYHBIX U UHKEHEPHBIX AUCIUIUIMH.

5. IToaroroBka K HCNOJbL30BAHUIO (PU3HKH B IPOPECCHOHATBHOH JeATEJIbHOCTH.

- IIpumensTh (u3nueckue 3aKOHbI U METOJIBI JJI aHaJIM3a U ONTUMHU3ALUU MHXKEHEPHBIX
pelIeHu, a TakKe Uil NPOEKTUPOBAHUS, FKCILUTyaTallud U MOJEPHU3ALMHN TEXHUYECKUX CUCTEM U
IIPOLIECCOB.

6. PazBuTne KomnereHunii padoTbl ¢ HHGOPpManMel 1 KOMMYHUKALMH.

- YMeThb HCIO0JIb30BaTh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUH I TIOMCKA, aHATN3a
U BU3yaIM3allMM (PU3MUECKUX AAHHBIX, @ TAKXKE JUIsl TPAMOTHOTO MPEICTaBICHUS pPEe3yJIbTaTOB
MCCJICI0BAaHUI B MTUCBMEHHOMN M YCTHOH (hopme.

OTH LeNU U 33/1a44 MOMOTYT C()OPMHPOBATH Y CTYIEHTOB KOMILJICKCHOE MOHUMAaHHUE POJId (PU3NKH
B UX NpodecCHOHATbHOW MEeATEJBHOCTH M 3aJI0KHTh OCHOBY JJsi JalIbHEHIIEro OCBOCHUS
CIEIHAIM3UPOBAHHBIX TUCIUIUIMH U MPAKTUYECKON pabOTHI.

[TnarupyeMbIMU pe3ylbTaTaMd OOydYeHUs! MO JUCHUIUIMHE (MOMIYIIO), SBISIOTCS 3HAHMS,
yMeHUsI, HaBBIKH. [lepedeHpb IIIaHMPYEeMbIX pe3yJabTaToB OOy4YEeHHS MO JUCHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMd OCBOCHHMsS 00pa30BaTENbHOM IMpOrpamMMmbl,
npeJcTaBieH B Tabnuue 1.

Tabnuna 1 — Komnerenmuu, popmupyemblie B pe3yiabTaTe U3yUeHUS JUCIUIUTUHBL (MOJTYJIS)

Pe3yHI)TaTI)I O6y‘IeHI/IH 10 JUCHUILINHEC

Kon
Kon u pe3yib DopMyIUpOBKa pe3yIbTaTa
Haszsanue OITOIT Komu (bopMyIUpoBKa Tara
BO, (bopMynHIpoBKa WHIUKATOpa
COKpalllEHHOE KOMIICTEHIIHH JOCTHKEHHS

KOMIICTCHIIMN




23.03.03
«OKcIuTyaTanus
TPaHCIIOPTHO-
TEXHOJIOTUIECKUX
MaIlH 1

KOMILIEKCOBY»
(B-O5M)

OIIK-1 : Cnocoben
MIPUMCHSTh
€CTECTBCHHOHAYYHEIC
1 OOIIEHH)KEHEPHBIS
3HAHUS, METOBI
MaTEeMaTHYECKOTO
aHanu3a u
MO/JICTTMPOBAHUS B
npogeccroHaNbHOM
JeATEILHOCTH

OIIK-1.1x : PJI1 3HaHUE | OCHOBHBIX 3aKOHOB,
IIpumensier TEOpUI U NPUHLIUIIOB
€CTECTBEHHOHAY4YHbIE KJIaCCUYECKOH U
3HAHMS KaK COBpEMEHHOH (pr3uKu
COBOKYITHOCTh (MexaHuKH,
TTO3HAHHS MOJIEKYJISIPHOM (DU3UKH,
0OBEKTHBHBIX TEPMOJINHAMUKH,
3aKOHOB MPUPOIBI U 9IEKTPOAMHAMUKH,
COJIEHCTBYET UX KBaHTOBOH (DU3UKH),
PAaKTUYECKOMY KOTOPBIE ONHUCHIBAIOT
UCIIOJIb30BaHMIO ISt IPUPOAHBIE SBIECHUS U
pemeHus TIPOIIECCHI B
podeccCHOHAIBHBIX HH)XCHEPHBIX CHCTEMaXx.
3amaq
P2 YMeHue | ucnonp3oBath
(busnyeckue MoJCIH U
MaTeMaTHYeCKHe
METOABI U1 aHaIu3a U
pemIeHUs TPUKITATHBIX
3a/1a4 B MHKCHEPHOHI
MIPaKTHKE, a TAKXKE I
OIIHCAHMHS, pacyera U
TIPOTHO3a TTOBEIECHHS
(U3NYECKUX CHCTEM.
Pa3 HaBeik | mumanupoBanus u
npoBeACHUs (HU3MUCCKUX
3KCIEPUMEHTOB,
00pabOTKHU U aHAITN3a
9KCTIEPUMEHTAIIBHBIX

JTAHHBIX, OLICHKU
TIOTPEIIHOCTEH, a TAKXKe
TIPECTABICHUS U
HHTepHpeTanus
pe3yJbTaToB B BUAE
OTYETOB M TPahUKOB.

2 Mecto qucuuniannsl (MoayJsi) B ctpykrype OITIOII

OTHeceHne MUCIUTUTHHEI K 00s13aTeibHON yacTu biioka 1 Jlucuuriias! (MOIynH) yae0HOTo

miaHa omnpexaensercs crnenudukor u muccueit BBI'Y, a Takke 0COOEHHOCTIMHU B3aMMOJICHCTBHS

BBI'Y ¢ pbelHKOM Tpyna M peruoHaJbHBIMH TPEeOOBAHUSMH, BBIPAXKEHHBIMH B pE3yJbTaTax
00pa3oBaHus ¥ KOMITETCHIIUSX.

BxoaupiMu Tpe6OBaHI/I$IMI/I, HGO6XOI[I/IMHMI/I JJIA OCBOCHUA JUCHUIIIIMHBI, ABJIACTCA HAJIMYUC

y 00y4aroLIiXcsi KOMIIETEHIINH, chOPMUPOBAHHBIX Ha MPEIBIIYIEM yPOBHE 00pa3oBaHusl.

3. O0beM TUCHMILUTHHBI (MOYJIA)

O0bEM  HUCHUIUIMHBI

(Momynst) B 3aueTHBIX EAMHHUIAX C YKa3aHUEM KOJUYECTBa
aKaJeMHUYECKUX 4YacoB, BBIJCJICHHbIX Ha KOHTaKTHYIO paboTy ¢ oOydarommmucs (1O BHJAM

y4eOHBIX 3aHATUI) U HA CAMOCTOSITENHHYIO paboTy, MPUBEICH B TabIuUIE 2.

Tabnuna 2 — O6mmas TpyI0eMKOCTh JUCIUTLITTHBI

Hazsanue OITOIT
BO

Cemectp
dopma Yacrs (ODO)
o0yue- VI WIH Kype

HUS (390,

0300)

Tpyno- OOBbeM KOHTAKTHO# paboThI (4ac)
eMKOCTh
AynuropHas Breayu-
4 P TOpHast Ddopma
CPC | arrec-
(3.E)) Bcero | nek. | mpak. | ma6. | ITA | KCP Tanun




23.03.03
OKcIuTyaTanus
TPAHCIIOPTHO-

TEXHOJIOTUYECKHUX

MAIIHH 1

KOMILIEKCOB

(6]0]0] b1.b 1 4 73 36 36 0 1 0 71 2

4 CTpyKTypa U co/iepKaHue TMCUUILTHHBI (MOTYJIfA)

4.1 Crpykrypa gucuuniauasl (monyJs) xisga OPO

TemaTuueckuil IIaH, OTpaXKaroIUK coAepKaHUe ATUCLUIUINHBI (IEPEUEHb PA3ACIOB U TEM),
CTPYKTYpUPOBAHHOE IO BUIAM Yy4YeOHBIX 3aHATUN C yKa3aHHMEM HX OObEMOB B COOTBETCTBUH C
y4eOHBIM IIJIaHOM, ITpUBEJEH B Tabmuue 3.1

Tabmuua 3.1 — Paznmensl qucuuruiiHel (MOAYAs), BUIBI y4eOHOM AEATENbHOCTH U (HOPMBI
Tekymiero Koutpods aiast OPO

Konx pe- Koin-Bo 4acoB, 0TBeeHHOE HaA
dopma
Ne HasBanue TeMbl 3yJIbTaTa
Jlex IIpakr J1a6 CPC TEKYILEro KOHTPOJIS
00y4YeHus
1 | Mexanmxa PI1, P2, 12 12 0 24 TECT, KOHTPOJIbHAS
P13 pabora
MounexynsipHast pU3MKa U PI1, P/I2, TECT, KOHTPOJIbHAS
2 6 6 0 12
TEPMOAVHAMUKA PJ13 pabora
3 DNIeKTpUUYECTBO U P11, P12, 10 10 0 20 TECT, KOHTPOJIbHAs
MarHeTu3M P13 pabora
4 | Ouruxa PI1, P2, 3 3 0 15 TECT, KOHTPOJIbHAS
PJ3 pabora
HToro no tadaune 36 36 0 71

4.2 Copepxxanue pa3esoB M TeM JTUCUUILVINHBI (Moayas) aiass ODO

Tema 1 Mexanuxa.

Copnepxanue Tembl: 1.1. Kunematuka. OcHOBHblE TMOHATUS MeXaHuUKH. Ilyte wu
nepemenieHue. CKopocTh. YCKOpeHHE. YCKOpEHHE MPU KPUBOJIMHEHMHOM JABMXKEHHM. 1.2. Bumbl
MEXaHUUYECKOrO JBWKeHUus. BpamarenpHoe aBmkeHHe. OCHOBHBIE XapaKTEPUCTUKH. J(MHaMUKa.
IlepBeii  3akoH HprotoHa. Bropoir 3akoH Herotona. Tpetuit 3akoH Herorona. 1.3.
OyHaamMeHTanpHble  (QU3WYECKHE  B3aUMOACHCTBHs.  [paBUTAIMOHHOE  B3aUMOJCHCTBHE.
DnekTpoMarHuTHoe B3ammojeiicTBue. CuibHOEe U ciaboe B3auMoneWcTBus. 1.4. 3aKoHBI
coxpaHeHHs B MexaHuke. Mexanndeckasi sHeprusi. Kunernueckas sHeprusi u pabora. MoOIIHOCTb.
KoncepBatuBHble cuiibl. HexkoHcepBaTuBHbIe cuiibl. I[loTeHumanbHas sHeprus. CBA3b MEXIY
NOTEHLMAIbHON 3HEPruen u cuiioil. 3aKOH COXpaHEHUs MeXaHW4eckoil sHepruu. Mmmynsc. 3akoH
COXpaHEHHUs UMIybca. AOCOIFOTHO YNPYTUid W HEynpyrui ymap. 1.5. MexaHuka TBepAOro Tena.
IlenTp unepuuu. MomeHT cuiibl. MOMeHT uMiyinbca. MoMeHT nHepiuu. CBS3b MOMEHTA UHEPLIUU
U MOMeHTa umnyinbca. OCHOBHOE ypaBHEHHE NWHaMUKU. [Ipumepsl pacuera MOMEHTa WHEPLHU.
Teopema Tltoiirenca-lllreiinepa. Kunernueckas sHeprusi TBepaoro tena. PaboTa mpu BparieHuu
TBeporo Tena. Onucanue MmocTynaTeIbHOro M BpaliaTesIbHOro ABMXEeHUS 1.6. OCHOBHbBIC MOHATHUS
M 3aKOHBI THAPOAIPOMEXAHWKU. YPAaBHEHUE HEPA3pPBIBHOCTU. YpaBHeHUE bepuymin. Bs3kocTb
xuakoctel. 3akoH CTokca .

@opMBl U METOJABI NPOBEACHMS 3aHATHUI 1O TeMe, NpPUMEHseMble 00pa30BaTEIbHbIC
TEXHOJIOTHH: CTaHJapTHBIE 00pa30BaTEIbHbBIC TEXHOJIOTUH.

Bunbl caMoCTOATENBHON MOATOTOBKM CTYAEHTOB IO TEME: IOJArOTOBKA K IPAKTHUYECKOMY
3aHATHUIO.

Tema 2 Monexynapuas gpuzuka u mepmoOUHAMUKA.
Conepxxannie TeMmbl: 2.1. OcHoBHble mnonsTuss MKT. Temneparypa. WM3omporiieccsl.
VYpaBHEHHE COCTOSIHUSI HUJealbHOro Trasza. YpaBHeHue MenaeneeBa-Knanelipona. OcCHOBHbIE



BbiBObI MKT. OcnHoBHoe ypaBHeHue MKT. 2.2. PeanpHble ras3el. SIBieHus mepeHoca.
Tepmonunamuka. OcHoBHble TmoOHATHS. [lepBoe Hauano TEpMOAMHAMUKH. TeMIO0EMKOCTb.
Anunabatuueckuit mpouecc 2.3. Ilonutponuueckuit mpouecc. IlpumeHeHue nepBoro Hadania
TEPMOJMHAMHUKH K WH30MpolueccaM. Bropoe Hayamo TepMoaMHAMHUKH. OHTporus. IIpoOnema
TEIJIOBOM CMEPTH BCeJIeHHOW. TpeThe Hayano TepMOJIUHAMUKH. .

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHJapTHbIE 00pa30BaTEIbHbBIE TEXHOJIOTUH.

Buael caMOCTOATENBHON MOATOTOBKU CTYAEHTOB IIO TE€ME: MOArOTOBKA K IPAKTHYECKOMY
3aHATHIO.

Tema 3 Onexmpuuecmeo u MacHemu3Mm.

Conepxxkanrie Tembl: 3.1. DnekTpocTraTuka. DJIEKTPOCTATUYECKOE TOJIE. DIEKTPUUCCKUN
3apsia. CBOMCTBA JIEKTPUYECKUX 3apsAI0B. XapaKTEPUCTUKU DJICKTPUUECKOTO Mojsi. CBA3b MEXITY
HAIPsDKEHHOCTBIO M NMOTEHIMAIOM. JJEeKTpudyeckud aunoiab. 3.2. Cuna Toka. IlnoTtHocTh TOKA.
B3aumocBsI3p CKOPOCTH HAIlpaBIIEHHOTO IBM)KEHMS 3apsiioB M IJIOTHOCTH ToKa. Hampspkenue.
ConpoTuBieHue. YCIOBUS TPOXOXKICHHSI TOCTOSHHOTO 3JEKTpUyeckoro Toka. Illonsarue
ANEKTPOJBIKYIIEH cuibl. HampspkeHuwe s ydyacTka LENu MOCTOSHHOTO Toka. 3akoH Oma auis
ydyacTka 1enu. 3akoH Oma I 3aMKHYTOW IeMH B HWHTETrpaibHOW ¢opme. 3akoH Owma s
3aMKHYTOH 1enu B muddepennuansHoit dopme. 3.3. PazperBrnennsie nenu. [Ipasuna Kupxroda.
PabGora u momrHOCTH TOKa sl ydacTka menu. MHTerpanbHbii 3akoH J[xoyns — Jlenma. 3akoH
Ixoyns-Jlenna B auddepennnansuoit hopme. Ilonesnas u monmHas pabora UCTOYHHKA ToKa. 3.4.
MaruutHoe mnone. [eiictBue marmutHoro noiasd. OnelTr Opcrepa. 3akoH Amiepa. MarHUTHbBIN
MOMEHT. MarnuTtHass WHAYKUOWS. JIMHUA MarHuTHOM HMHAYKUAH. MUKPOTOKM W MakKpOTOKH.
Hanpspkennocte maraHutHoro mnosisi. Marautaslid motok. 3.5. 3akoH buo-Capapa Jlammaca. Cunia
Jlopenna. Cuna Awmmnepa. Teopema Octporpanackoro-I'aycca. Pabora mo mnepemerieHuto
MIPOBOJHMKA C TOKOM B MATHUTHOM TIOJIE. .

@opMBl U METOABI TPOBEACHMS 3aHATHI 1O TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaH/IapPTHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

Buael caMocTosTENbHON MOATOTOBKH CTYAEHTOB MO TEME: MOATrOTOBKA K MPAKTUYECKOMY
3aHATHIO.

Tema 4 Onmuka.

Copnepxanue Tembl: 4.1. IloHATHA TreoMeTpUUYECKON ONTUKH. 3aKOHBI TI'€OMETPUUYECKON
ONTUKU. JIMH3a W ee OCHOBHBIE 3JIEMEHThl. Xon Jyded B JiMH3E. DOKYyCHOE pacCTOsIHUE H
ontuueckas cuia auH3bl. Gopmyna Tonkor nuH3bl 4.2. [Tnockoe 3epkano. Chepudeckoe 3epkaro.
[Ipenomisitomast  npusma.  IlnockomapannenbHas — ruiactuHa. 4.3, BonHoBass — onrTHkaio
WNnrepdepentiusa. UHTepdepeHnnonHass KapTWHA. YCIOBHE MHHUMyMa W MaKCUMyMa
unTepdepenmu. Pacuer nHTEphEpPEHIIMOHHONW KAapTUHBI OT JIBYX HCTOYHHUKOB. MIHTEepdepeHuus B
ToHKUX IieHKaX. Kombiia Herotona. 4.4. ludpakmus ceera. udpakmus Opaynrodepa Ha oqHOU
menu. Judpakuuonnas pemerka. [lonspuzanus. [lonsapuzaropsl u aHanuzatopsl. 3akoH Martoca.
3axoH bprocrepa .

®opMBl W METOABI TPOBEICHUS 3aHATHUA TO TEeMe, NPUMEHsIEMbIe O0O0pa30BaTEIbHBIC
TEXHOJIOTHH: CTaHJapTHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH.

Bunpl caMocToATENbHON MOATOTOBKM CTYAEHTOB IO TEME: MOJArOTOBKA K IPAKTHUYECKOMY
3aHATHUIO.

5 Metoanueckue yKazaHus 1Jis 00y4arOIIMXCH M0 U3YYEHUIO U PeaTu3alui JUCHUINIMHBI
(MoayJis1)

5.1 MeTtoauueckue PEKOMEHIallUA OﬁyanOH.II/IMCﬂ mo M3YYCHUMIO NUCHUIUVIMHBI M 1O
o0ecneYeHHuI0 CAMOCTOATEIbLHOM paﬁoTbI



B xome wu3yueHHMs [aHHOM IUCHMIUIMHBI CTYAEHT CIyIIaeT JEKIMU U BBIIOJHSET
npakTundeckue padoThl. [Ipy MOArOTOBKE K MPAKTUYECKUM 3aHITHSAM CTYACHT CaMOCTOSITEIHHO
U3y4aeT yueOHYI0 JIUTepaTypy, HeOOXOAUMYO JIJIsl BBIOTHEHHs paOoThl. J{J1s MOMOIIM CTYJIEHTY B
OCBOCHHH TEOPETUYECKOT0 MaTepuasia (JIEKIMOHHBIX 3aHATHH) MPEAyCMOTPEHBI PETyIpHbIE
KOHCYJIbTAIlMH BEeIyILEro MmpernogaBaTess

OOyyeHue CTPOUTCS C MPUMEHEHHUEM AKTUBHBIX U MHTEPAKTHBHBIX METOJOB OOYUYEHHS.
M3yueHne TEOPETHUYECKOTO MaTepuaia AWCUUIUIMHBI Ha JIEKIMOHHBIX 3aHSATHAX TPOHUCXOTUT C
HCIOJIb30BaHUEM MeIna-000pyA0BaHUS.

[lpy u3ydeHWH NAHHOM AMCUUIUIMHBI B COOTBETCTBUH ¢ TpeboBanusimu PI'OC BO
NPUMEHSIOTCSI MHHOBAIIMOHHBIC TEXHOJIOTUH OOyUYeHHs, pa3BUBAIONIME HABBIKM KOMAaHIHOM
paboThl, MEXJIMYHOCTHOM KOMMYHHKAIIUM, TPUHATUS PEIICHUN, JHIEPCKUE KauecTBa.
[IperonaBanyie JaHHOW JWUCHUIUIMHBI YYHUTBIBAET PETHOHAIBHYI0O W NPO(ECCHOHATBHYIO
cnenuduky J(aJTbHEBOCTOYHOrO pEervoHa TMpU peau3allid  COAep)KaHHWd o00pa3oBaHUs U
(bopMHpPOBaHNN KOMITETEHIINH BBIITYCKHUKA, orpeaenseMblx HacTosmM OI'OC BO.

B mpomecce  paboTel  Hax  cuTyamusMH Yy oOy4aeMbeix  (GopMHUpyeTcs
KOHKYPEHTOCIIOCOOHOCTh, pa3BUBAeTCAd IMEPCOHANbHAS W KOJUIEKTHBHAas OTBETCTBEHHOCTD,
HUTU(YIOTCS IMYHOCTHBIE IEHHOCTH U YCTAaHOBKHU.

3agaHus A9 caMOCTOSITeIbHON padoThl CTYI€HTOB:

1. Ananuz mennosoco banranca 8 uHICeHepHoU cucmeme (dcce Uiy O0KIao):

3amanue: BBIMOMHUTH aHanMM3 TEMJIOBOTO OanaHca JUIS BBIOPAHHOTO TEXHUYECKOTO
yCTpOiicTBa (Hampumep, ABUTATENS, TeUr WM XOJOJWIBHON yCTaHOBKM), UCCIIEOBATh MPOIIECCHI
TEII000MEHA, OLIEHUTh APPEKTUBHOCTh CUCTEMBI C TOUKH 3PEHUS MUHUMH3ALMH MOTEPh SHEPTHH.

O6wvem: 5-7 crpammn. Pexomenmanmu: lcmonb30BaTh 3aKOHBI TEPMOIMHAMHUKH, TPUBECTH
IpUMEphl pacuera TeIUIoNepeayy, HCIONb30BaTh JUarpaMMbl W CXEMBI JJIsi WILTIOCTpAlUU
TETI000MeHa.

2. Mooenuposanue mexanuuyeckux Hacpy30K Ha KOHCMPYKYUU (npaxmuyeckoe 3a0anue).

3amanue: CMmonenupoBaTh  BO3JCHCTBME MEXAaHMYECKMX HArpy30K Ha  TMPOCTYIO
KOHCTPYKIMIO (Hampumep, OajKy WM KOJOHHY) C TIOMOIIBIO MPOTPaMMHOTO 0OecredeHust
(manpumep, SolidWorks, ANSYS). Onenuts mnpeaensl MPOYHOCTH W BHIOPATh ONTUMAJIbHBIN
matepuai. O6beM : OTueT ¢ pe3yasraTaMyu MOAEIHPOBaHUS — 6—8 CTpaHULL. Pexomennarmu:
Mcnonp30BaTh 3HaHUS N0 MEXaHWKE, NMPHBECTH OOOCHOBaHME BHIOOpa MaTepuana, pacCMOTPETh
pealibHbIE YCIOBUS HATPYy3KHU.

3. Paccuem u oyenxa ypoGHs 21eKmpOMASHUMHO20 U3Ny4eHus: @ paboyell 30He:

3amanne: BRIMOTHUTE pacueT YPOBHS JIEKTPOMArHUTHOTO TOJIS B paboveld 30HE U OLICHUTH
ero Bo37eicTBHE Ha MepcoHal. PaccMoTpeTs HEOOXOAUMOCTD 3aIIUTHBIX MeponpusaTHil.  O0beM:
4-5 cTpaHMI] ¢ pacyeTaMHM U BBIBOJAMH. Pexomennanuu: Ilpumensats ¢opmynsl pacuera
WHTEHCUBHOCTU 3JIEKTPOMAarHUTHOTO TOJISl, HCIOJb30BaTh HOPMATHUBHBIE JaHHBIE I OLICHKHU
YPOBHsI 0€30MaCHOCTH, MPEIOKUTE CIIOCOOBI CHUKEHUS AJIEKTPOMArHUTHOT'O BO3JIEHCTBHUS.

4. Onpedenenue menionpoBOOHOCMU CMPOUMETbHLIX MAMePUanlo8 o Npou3800CMEEeHHbIX
nomeuleHuiL:

3aganue: BpmonHuTe pacdyer KO3 QUIMEHTA TEMJIONPOBOJIHOCTH MM Pa3IHUHBIX
CTPOWTENBHBIX MaTEpUANOB, WCIOIB3YEMBIX B TPOU3BOACTBEHHBIX MOMEMICHUSAX, YTOOBI
MPEJIOKUTh ONTUMAIbHBIE pPElIeHUS Mo Teriousomsiinuu. O0bem: 5—6 cTpaHMIl pacueToB M
aHaJIn3a. Pexomennamuu: Mcnonp3oBath TaONMIBI CBOMCTB MaTepHalioB, METOABI pacueTa
TeIUIoNepe1adyn, JaTh PEKOMEHIAlUU IO BEIOOPY MaTeprasioB Uil TEIIOU30IISIIIHH.

5. Amanusz axkycmuueckux napamempos u HNpPOeKmMuposanue 38YKOU3OIAYUU pabouezo
Mmecma:

3ananue: OIEHUTh YPOBEHb 3BYKOBOT'O JaBlIEHUS B paboueil 30He U pa3paboTaTh MEPHI IO
3BYKOM3OJIALIMU C HUCIOJB30BAHUEM 3aKOHOB aKYCTHKH. O6bem: 5—6 cTpaHMIl ¢ pacueTaMH U
BBIBOJIAMH. Pexomennarmuu: [IpuMeHNTs GOPMYIBI Ui pacyeTa ypOBHS ITyMa, PacCMOTPETh
CrocoObl CHIDKEHHUS IIyMa, YYUTHIBATb HOpPMAaTHBHBIE TpeOOBaHHMS 1O YpPOBHIO 3ByKa B
MPOM3BOJICTBEHHBIX TTOMEIICHUSX.

6. Ilpumenenue 6mopozo 3aKoHA MEPMOOUHAMUKU OISl AHAIU3A IPDeKmusHocmu Mmeniosvix



MAULUH:
3ananue: M3yuuTh BTOpPOW 3aKOH TEPMOJAMHAMUKHM Ha TMpPUMEpPE TEIIOBOM MAIIMHBI U
paccuntats KIIJI mms moBblieHus: 3HEPro3(pPeKTUBHOCTH B IMPOU3BOJICTBEHHBIX YCIOBHSX.

O0beM: 5—6 cTpaHHUIl C aHAIM30M U pacyeTaMH. Pexomennarmun: PaccMoTpers Gopmynst 1uist
pacueta KII/I, mpuBecTr mpumepsl U3 IPOU3BOJACTBEHHOW MPAKTUKHA, 00OCHOBATH ITyTH YIyUIICHUS
sHeprodhPekTUBHOCTH

MeTtoauyeckue peKOMeHAALMHU A/ BHINOJIHEHUS 3aJaHMIl:

1. IlnanupoBaHue BpeMEHH:

Paznenute BpeMsi Ha BBINOJHEHHE KaXJIOTO 3aJaHUs 10 HENeNsM, YYUThIBas 00beM U
CIOXKHOCTh. Pexomennyercs yaensats 10—12 yacoB Ha kaxk0e KpynHoe 3a7aHue (HanpuMep, pacuer
TEIUIOM30JSIMK WIIM MOJEIMPOBaHKue), U 5—6 4acoB Ha MeHee TPYJOEMKHE 3a/JaHus, TaKue Kak
3CCE UM aHAJIU3.

2. Ilouck UCTOYHUKOB:

Hcnonb3yiiTe HayuHble 0a3bl JaHHBIX, HOpMaTUBHBIE T0KyMeHTH! (I'OCTs1, CHuller, ITYD n
T.J.), a TaKkKe y4eOHbIe TMOCOOMS M JIEKIMH. 3aJaHus JOJDKHBI OCHOBBIBATHCS HA NPOBEPEHHBIX
UCTOYHUKAX.

3. PaGora ¢ mporpaMMHBIM 00eCTIEUCHUEM:

Ecnu 3amanue TpeOyeT NpUMEHEHUS BBIYHUCIMTENBHOM TEXHUKUH WIM MOJECIUPOBAHMUS,
3apaHee O3HAaKOMBTECh C MPOrpaMMHBIM OOecreueHHEeM. BBIMOMHUTE HECKOJIBKO TECTOBBIX
3aJjaHul, YTOOBI HAydyuThcs paboTaTth C HHTEpdelcoM NporpaMMbl M IPABHIBHO BBOJAUTH
UCXOJIHbIE JAHHBIE.

4. BzauMozielicTBUE C IPENOIABATEIIEM:

Perynspro obcyxmaiite pe3yiasraThl € TpemnojaBaTeieM, OCOOEHHO B CIy4ae CIIOKHBIX
pacueTHBIX 3aJad WIM MOJEIMPOBAHUA. DTO MOMOXKET H30ekaTh OUMOOK U KOPPEKTUPOBATh
HarpaBJIeHUs! pabOTHl HA PAaHHUX ATarax.

5. OdopmrueHue oTuETOB:

Kaxnpiii oT4ér AOKEH conaepkaThb TUTYIbHBIM JIUCT, KpAaTKOe BBEJAECHUE B 3ajady,
TEOPETUYECKYI0 YacTh, pacy€Tbl WJIM MOJEIMPOBAHUE, BBIBOABI M CIHMCOK HCIIOJIb30BAHHOMN
nuteparypsl. CoOmrogaiite TpeOoBaHUs K 0POPMIICHUIO, YCTAHOBJICHHBIC BY30M.

6. AHa)IM3 NOJTYyYEHHBIX JaHHBIX:

[Tpu BBINOJIHEHUHU PacueTOB WJIM MOJAEIUPOBAHUS BAKHO MPOBOJUTH KPUTHUECKHUM aHAIU3
MOJYYEHHBIX PE3yJbTaTOB M COOTHOCUTb HMX C TEOPETUYECKMMH 3HAHMSMM U HOPMATHUBaMH.
BbIBOIBI 1OKHBI OBITH 000CHOBAaHHBIMH U CONIOCTABUMBIMH C IPAKTUYECKUMU YCIOBUSMH.

7. CaMOKOHTPOJIb:

[TpoBepsiiTe TOYHOCTH PacYE€TOB HECKOJIBKO pa3. OMMOKH B BHIUUCIEHUSX MOTYT IPUBECTH
K HEBEPHBIM BBIBOJAM, YTO OCOOCHHO Ba)KHO B BOIIPOCAX TEXHOC(HEPHOI 6e30MacHOCTH.

OTH 3afaHus U METOAMYECKHE PEKOMEHJALMU IOMOTYT CTyAeHTaM c(opMUpOBaTh
CHUCTEMHOE TIOHUMaHHE (HU3UUECKUX MPOIECCOB B KOHTEKCTe oOecmeueHust TexHochepHOi
0€30MacCHOCTH, Pa3BUTh AHAJIWTUYECKHUE M PACUETHHIE HABBIKH, & TAK)KE MPUMEHUTH IOJIyYEHHBIE
3HAHUS Ha IPaKTHUKE.

5.2 OcobeHHocTH OpraHu3anuu Oﬁy‘leﬂl/lfl it JIMI € OrpaHHY€HHBIMH BO3MOYKHOCTSAMM
3A0POBbS U HHBAJIUI0B

[Tpu HEOOXOIMMOCTH 0OYHAIOLIMMCS U3 YHCIIA JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS U
MHBaJINIOB (110 3asBJIEHUI0 00yYarolerocs) npeaocrapiseTcs yaeOHas nHpopMalus B J0CTYIHbBIX
dopmax ¢ yueToM UX UHIAUBUAYAIbHBIX MCUXO0(U3NIECKUX OCOOCHHOCTEH:

- IJISL JTUI] ¢ HApYUICHUSIMHU 3PEHUs: B NEYaTHON (opMe yBETHMUEHHBIM mpupToM; B Gpopme
AIIEKTPOHHOI'O JIOKYMEHTA; VHAVBUyaJIbHbIE KOHCYJIBTalluH c IIPUBJICYCHUEM
TU(IIOCYpIOTIEPEBOUNKA; UHIMBUAYAJIbHBIC 33aHNs, KOHCYJIbTALUU U JP.

- IS ML C HApYIICHUSAMH CIyXa: B Ie4aTHOW Gopme; B (hopMe IMEKTPOHHOTO TOKYMEHTA,
MHAVBUIYaJIbHBIE KOHCYIBTALIMK C IPUBJICYCHUEM CypIONEPEBOAUNKA; UHINBUYaJIbHbIC 3a1aHNUS,



KOHCYJIbTallu! U JIp.
- ISl JTUI] ¢ HapyUIECHUsIMHU OTIOPHO-/ABUTaTEIBHOIO ammnapara: B nedatHoi gopme; B popme
3JIEKTPOHHOI'O JOKYMEHTA; UHAUBUyaJIbHBIC 3a1aHHs], KOHCYIbTALUU U JP.

6 ®oHI OLEHOYHBIX CPEACTB /JIfl NMPOBEAEHHS TEKYILIero KOHTPOJSA U NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOIIMXCS 10 JUCHUIJINHE (MOILYJII0)

B coorBerctBun ¢ TpeboBanusmMu PI'OC BO pns arrecranuu  oOydaromuxcs Ha
COOTBETCTBUE UX TMEPCOHAIBHBIX JOCTHKEHUM IJIaHUPYEMbIM pe3yibraraM oOOy4eHHs 110
JUCLHUIUIMHE (MOZYII0) co3/laHbl (DOHIBI OLEHOYHBIX CPEJICTB. THIOBBIE KOHTPOJBHBIC 3aJaHUS,
METOANYECKUE MATEPUAIIbI, OIIPEACIAIOIINE IPOLEAYPhl OLICHUBAHUS 3HAHUM, YMEHUN U HaBBIKOB,
a TaKKe KPUTEpUU M II0Ka3aTeau, HEeoOXOAMMbIE NJsi OLEHKM 3HAHWW, YMEHUH, HaBBIKOB U
XapaKkTepU3yoIlue 3Tarbl GOPMUPOBAHUS KOMIETEHLUI B IMpoliecce OCBOEHUS 00pa30BaTeNbHON
IIpOrpaMMBl, IipescTaBieHsl B [Ipunoxkenun 1.

7 YueOHO-MeToAuYecKoe U MH(POpPMAIMOHHOE o0ecnevyeHne JUCHMILIMHBI (MOTYJISA)

7.1  Ocnoenaa numepamypa

1. Cagenbes, . B. Kypc o6meit ¢puzuku. B 3 Tomax. Tom 1. Mexanuka. MonekysspHas
¢usuka/ U. B. CaBenbeB. — 19-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 436 c. — ISBN
978-5-507-48093-7. — TekcT : anekTpoHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAsT CHUCTeMa. —
URL: https://e.lanbook.com/book/341150 (mata obpamenus: 30.09.2024). — Pexum goctyna: ans
aBTOPH3. MOJIb30BATEIICH.

2. Tpodpumona, T. 1., OcHoBbl ¢Gu3uku. BoiaHOBas M KBaHTOBas OMNTHKA : y4eOHOE
nocobue / T. . TpopumoBa. — Mocksa : KnoPyc, 2021. — 215 c. — ISBN 978-5-406-04725-5.
— URL: https://book.ru/book/938040 (mata obpamenus: 14.11.2024). — TekcT : 3IEKTPOHHBIN.

3. Tpodumosa, T. ., OcHoBbl (uszuku. MonekynspHas ¢uszuka. TepmoauHamuka :
yuebnoe nocobue / T. . Tpopumoa. — Mocksa : KnoPyc, 2021. — 180 c. — ISBN 978-5-406-
04727-9. — URL: https://book.ru/book/938041 (mara oOpamenms: 14.11.2024). — Texkcr :
JJIEKTPOHHBIN.

4.  Tpodumona, T. ., OcHOBEI ¢u3uKu. DneKTpoauHaMuKa : yaeoHoe nocobue / T. .
TpopumoBa. — Mocksa : KuoPyc, 2023. — 270 c. — ISBN 978-5-406-11448-3. — URL.:
https://book.ru/book/953490 (nata ob6pamenus: 14.11.2024). — TekcT : 27AEKTPOHHBIN.

7.2 [onoanumenvnasa numepamypa

1. Martsees, 1. B. Korcnekr nekmuii mo ¢gusuke : yuebHoe nmocodue / . B. MarBeeB. —

Camapa : [II'YTH, 2023 — Yacts 1 : Mexanuka — 2023. — 88 ¢. — TekcT : anexkTpoHHbIi // Jlanb

ANEKTPOHHO-OMOMoTeynass cucrema. — URL: https://e.lanbook.com/book/411806 (marta
obpamenus: 30.09.2024). — Pexxum gocTymna: i aBTOPHU3. MOJIb30BaTENCH.

2. OOmas ¢usuka : yuebnoe nocobue / E. @. Maxkapos, P. I1. Ozepos, B. 1. Xpomos [u
np.] ; moxn pen. A. I. YUeprosa, A. A. BopodseBa. — Mocksa : KnoPyc, 2020. — 800 c. — ISBN
978-5-406-00269-8. — URL: https://book.ru/book/933946 (mara obOpamenus: 14.11.2024). —
TekcT : 31eKTPOHHBIN.

3.  Tpodumosa, T. U., ®usuka. B Tabmunax u ¢opmynax : ydedbnoe mocodue / T. U.
TpopumoBa. — MockBa : KuoPyc, 2023. — 447 c. — ISBN 978-5-406-10966-3. — URL.:
https://book.ru/book/947208 (nata obpamenus: 14.11.2024). — TeKcCT : 3ME€KTPOHHBIMH.

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KII0YaAA  npogheccuonanvHvle 06azl OAHHLIX U UHOOPMAUUOHHO-CRPABOYUHDbLE
cucmemul (npu HeobX00UMOCMU):



1. DnexrponHo-6mbaMoTeyHast cuctema "BOOK.ru"

2. DnexktpoHHO-OMONMHoTeuHas cucrema "JIAHB"

3. Open Academic Journals Index (OAJI). IIpodeccuonansHas 6a3a JaHHBIX - Pexxum
noctyna: http://oaji.net/

4. [Ipesunentckass Oubnmoreka wMm. b.H.Enpnmua (6a3a maHHBIX —pa3sTUdYHBIX
npodeccuoHaIbHbIX o0nacTeil) - Pexum noctyna: https://www.prlib.ru/

3. Nudpopmanmonno-cripaBounas cucrema "Koncymsrant Ilmroc" - Pexum mocryma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOEe o0ecredyeHre JUCHMIUIMHBI (MOAYJ) W INepevYeHb
MHPOPMANMOHHBIX TEeXHOJIOTHii, HCIIOJIb3yeMbIX IPH OCYHIeCTBJEHHH 00pa30BaTeJbLHOIO0
npouecca no JMCuMIvInHe (MOIYJII0), BKJIYasi lepevyeHb MPOrPaMMHOI0 odecredeHnst

OcHOBHOE 000pPYIOBAHUE:

Mynsrumenuiiaplii - koMruiekt Ne2 B cocraBe:mpoektop Casio  XJ-M146,5kpan
180*180,kpemieHne MoToI0UYHOE
- Cucrema ayIMOBHU3YaJIbHOTO MIPEJCTAaBICHNUS HHPOPMALIUU

[IporpammHoe obecrieueHue:

- Microsoft Office Professional Plus 2013 Russian
- Microsoft Windows Professional 7 Russian




KJIHOYHU K OHEHOYHbBIM MATEPUAJIAM 11O JIUCHUIIJIMHE
«DPU3SUKA»

5.1 OTBeTHI HA TECTOBLIE 3aJaAHUA

Kiroun k tecty 1 «Mexanukay:

l.a

2.0

3.a,0

4.B,1,a,0, 1

5.a3,01, 84,12

6. Cua nedcTBHs paBHA CHJIE TIPOTHMBOJICHCTBHS, HaIpaBieHA B IPOTHUBOIIOIOKHYIO
CTOpOHY.

7.a

8.B,T

9.0

10.0,1, B, a

11.a2, 01,83, 14

12. L=rxp

13.a,B

14.a

15. Mepa uHepTHOCTH Tella MpU BpallleHUH OTHOCUTEIHHO OCH.

Kiroun x Tecty 2 «MoJiekyJisipHas d)I/IBI/IKa U TCPMOAMHAMUHKA) .

l.a

2.a

3.a

4.a,0,T
5.0Bar
6.a3,02,81, 14
7. CV:IER

8. A,=VRTIn—2
. = n
=V

1

9.8
10. 0, B
11.6
12. a3, 62, B 3.
13.dU=vC,dT
y—1
14. A=—vCy(T,~T,)=v Cy(T,~T,)=vC,T, 1—L —, R T, 1—(&) )
T, -1 v,

15.8

Kimroun k Tecty 3 «DIEKTPUUECTBOY

l.a

2.a

3.a,0
4.a,0,B
5.a,0,1,B
6.a2,03,81, 14



q.:9,

2
r

7. F=k

8. HampskeHHOCTh 3JEKTPUYECKOTO MOJiI — 3TO BEKTOpPHAsl BEJIWYMHA, paBHAas CUIIE,
JICUCTBYIOILECH HA €IMHUYHBIN MTOJOKUTENbHBIN 3aps/l, TIOMEIICHHBIN B JAHHOE TOJIE.

9.8

10.a,B

11.a,0,B,T

12.al1,6 2, B3

13. VYnmenpHOE CONPOTHUBICGHHE — 3TO (U3MUYECKas BEIMYWHA, XapaKTepU3YIoIas
COITPOTHUBIICHHE MaTepuasa EAMHUYHON JJIMHBI U €AUHUYHOMN IIOI[AAN TONEPEYHOTO CEYEHHUS.

14. PaGoTa 371eKTpUUYECKOTO OIS IPH NIEPEMEIICHUH 3apsaa Ha3bIBACTCs DJICKTPUICCKOMN

SHEPruen.
15.8
Kiroun k tecty 4 «Margetusmy

1. B
2. B
3.a,b,B
4. a,B
5. a,0,B, T
6. a3,01,82, 14

~ My IAIXF
7. B:—Oi3

4 r
8. MarnuTHass MHIOYKIHMST — 3TO BEKTOpPHAs BEJIIMYMHA, XapaKTepHU3yroLas

HHTCHCUBHOCTb MAarHuTHOT'O ITOJISI U HAITPABJIICHHUE €TI0 ,HCP'ICTBHH.

9. a

10. a, 0

11. a,0,B, T
12. al,02,83

13. MarHuTHBIl IOTOK — 3TO CKaJIIpHAasi BEJIMUMHA, paBHAs IPOU3BEICHUIO MarHUTHOMN
MHAYKIHMH Ha IUIOIIAJb MIOBEPXHOCTH, Yepe3 KOTOPYIO NMPOXOJUT MarHUTHOE I0JIE, U KOCHHYCa
yrIJjla MKy HUMH.

14. SIBneHme HA3BIBACTCA OCTATOYHOM HAMArHMYCHHOCTBIO HJIN THCTCPEC3UCOM.

15. B

5.2 OTBeTHI HA KOHTPOJIbHBIE Pa0OThI

Kuaroun k koHTpOJILHOM padoTe 1 "Mexannka'
1.t=1c¢v=2M/c;al=-8 M/c? a2 =1m/c’
2.As=10.77m;t=1.43c.
3. u=0.466.

4.vnynn = 1432 m/c.



5.Re = 0.011; p1 = 1998 kr/M°.

Kuiroun Kk KOHTpPOJILHOI padoTe 2 '"MoaekyJsipHas ¢pusuka'

1.n=0.81 Monb; N = 4.87 x 10%°,

2. (E) =8.29 x 107* Ox; (v) = 515 m/c.
3. A=2493 Ix; Q= 6232 k.

4.v cp.kBaap = 1906 m/c; P = 19000Ma.

5. Q= 167000 Ox.

Kua1oun k KOHTpOJIBLHOM padoTe 3 "JiekTpuyecTBo'
1.1=3A.
2.A=1[x.
3.P=72Br.
4.1=1A.
5.p=5%x10"7 OM-M.

Kuiroun k KOHTpOJILHOI padoTe 4 "Marneruzm"

1.F=0.2H.
2.B=1x10"°Th.
3.R=0.2m.

4. F NNopeHua = 0,005 H.
5.B=4x107*Tn.

5.3 OTBeThI HAa 3K3aMeH B IMCbMEHHOI (popme
MexaHnuka

1. OcHoBHbI€ 3aK0HBI HhrOTOHA:

- IlepBblif 3aKOH TOBOPUT O TOM, YTO TeJIO OYyJIET OCTaBaThbCA B COCTOSHUM IOKOSI WM
JBUJKETCA PaBHOMEPHO U IPSAMOJIMHEMHO, II0KA HA HEro HE IMOJEHCTBYIOT BHEIIHUE CUIIBL.
Hanpumep, ecim Ha cTOJIe CTOMT KHUTA, OHA HE HAYHET JIBUTATHCS cama 110 ceoe.

- Bropoii 3akoH 00BACHAET, UTO YeM OoJIblIe cUjla, MPUIIOKEHHAs K Telly, TeM OO0JbIlle OHO
Oyzer yckopsTbes, U 4eM OoJibllle Macca Tena, TeM TpyAHee ero yckoputb. Hampumep, jerue
TOJIKHYTb BEJIOCHIIE]], YeM aBTOMOOUJIb.

- Tpernii 3ak0OH yTBEpKIaeT, YTO Ha KaXJ0€ JEUCTBUE €CTh PABHOE U IPOTHUBOIOJIOKHOE
npotuBoericTere. Hanpumep, Korja Bel PhIraeTe ¢ TPAMIUIMHA, Ballla HOTH OTTAJIKUBAKOTCS OT

MMOBCPXHOCTH, a4 BOAA TOJKACT BAC BBCPX.



2. Unepuus:
WHuepius — 3T0 CBOMCTBO Tela COXpaHATh CBOE COCTOSIHUE JABMKEHUS WU TTokosi. Hampumep,
MacCaXUphl B aBTOMOOWJIE YYBCTBYIOT, KaK MX TeJia MPOJOJDKAIOT JBUTATHCS BMIEPEN, KOTaa

MalllhHa PE3KO TOPMO3HUT.

3. 3aKOH BCEMUPHOI'O TATOTEHUS:
OTOT 3aKOH OOBSCHSET, YTO BCE Teja MPUTATHBAIOTCSA APYr K Apyry. B actpoHoMuu ero

UCIIONB3YIOT AJis pacuéra opOuUT ruianeT Bokpyr CoJHIa U CITyTHUKOB BOKPYT ILJIAHET.

4. YckopeHue 1 BTOpoi 3akoH HeroToHa:
YckopeHne Mokas3bIBaeT, Kak ObICTPO MEHsIeTCsl CKOPOCTh Tena. COrlacHO BTOPOMY 3aKOHY
HproToHa, 4TOOBI YyCKOPUTH TSKENbIM TPy3, HYXKHO MPUIOKUTH OOJbIIE YCHIMHA, YeM Ui

JICTKOTIO.

5. Cwuia TpeHus:
Cuna TpeHus NpensTCTBYET ABUKEHHUIO 00beKTOB. CyIIeCTBYET HECKOJIBKO BHJIOB TPEHUS:
- TpeHue cKoOJIbKEHUs IPOUCXOAUT, KOT/Ia JBa 0OBEKTa ABUKYTCS APYT OTHOCUTEIBHO ApyTa,
HAImpuMmep, CKOJIbKCHNUE KHUTH 1O CTOJTY.
- TpeHue kaueHUs: BO3HUKAET NP BpaILLlEHUH, HAIPUMeEpP, KOTJja KOJIECO KaTUTCS MO JOpore.
- TpeHue Mokost MpensATCTBYET Hadaldy ABMKEHHs, HalpuUMeEp, KOrJa Bbl IbITAETECh HAYaTh
TOJIKaTh HEMOABUKHBINA CTOJI.

TpeHue nokos 0ObIYHO CUJIbHEE TPEHUS CKOJIbKEHUS.

6. Cuna ynpyrocru:
Cuna ynpyrocTu BO3HUKAeT, KOT/Ia OOBEKT JAePOPMUPYETCS U CTPEMUTCS BEPHYTH CBOIO
nepBoHavYalibHyt0 ¢Gopmy. [IpumepoMm CIyKUT pacTsIruBaHUE TPYKUHBI: OHA BO3BPAIAETCS B

HCXOOAHOC COCTOAHHUCE ITOCIIC TOT'O, KaK eé OTIIYCTUTD.

7. MexaHudeckasi JHEPTHUSL:
Mexanudeckas JHEpTusi — 3TO SHEPTUs JIBHXKCHUS U TIOJIOKEHUST 00beKkTOB. OHa JENUTCS Ha
KMHETUYECKYIO SHEPIrUI0, CBA3aHHYIO C JBH)KCHUEM, U MOTEHIMAIBHYIO SHEPIHUI0, CB3aHHYIO C

IMOJIOKCHUECM, HAIIpUMCEP, MAY, HOI[HSITBIﬁ Hanqg BGMHéﬁ, HMCCT NNOTCHIHAJIBHYIO S9HCPI'HIO.

8. PaboTa cuibl:



PaGora cumabl — 3T0 JIeHCTBHE CUJIBI Ha 00BEKT IIpH €ro NepCMECIICHUH. Haan/IMep, KOoraa BBI

TOJIKaeTe MeOellb IO KOMHATE, BBl BHITIOTHICTE PaboTy.

9. Umnynsc:

HNmnynbec — 3TO KOJUYECTBO JBMXKEHHS, KOTOpPOE HMEET OOBEKT. 3aKOH COXpaHEeHHUs
MMITYJIbCA TJIACUT, YTO B 3aKPBITOM CUCTEME OOLIMI UMITYJILC OCTAETCS MOCTOSHHBIM, HAallpUMeEp,
IIpU CTOJIKHOBEHHUH JBYX aBTOMOOWMJIEH OOIMHA HMIYJIbC A0 M TOCJIE aBapUU OCTAETCS

HCU3MCHHBIM.

10. MomeHT nHepuuu:
MOMEHT HHEPIINH TIOKa3bIBaeT, HACKOIBKO CIIOKHO BpaIllaTh 0OBEKT BOKPYT ocH. J[iist pa3HbIX
¢dopM OOBEKTOB MOMEHT WHEPLMH PACCUUTHIBACTCS MO-pazHOMy. Hampumep, Kpyriblid ITUCK

HMEET HHOH MOMEHT HHCPLUH, YHEM cq)epa.

11. CBs3b yIJIOBOrO M JMHEHHOTO YCKOPEHUS:
VYrnoBoe ycKOopeHHe MOKa3bIBaeT, KaK OBICTPO MU3MEHSETCSI CKOPOCTh BpAIICHUS, a JUHEHHOE
YCKOpEHHE — CKOPOCTh MPSIMOJIMHEHHOTO JABIMKEeHUs. Hampumep, mpu yCKOpEHUH aBTOMOOMIIS

KoJiéca BpaIaroTcsi ObICTpee, UTO CBA3AHO C JIMHEHHBIM YCKOPEHHEM aBTOMOOHIIS.

12. IleHTpOoCTpEMUTEIBHOE YCKOPEHUE U CUIIA:

IleHTpoCTpEMHUTENBHOE  YCKOPEHME HANpPaBJIEHO K LIEHTPY BpalleHMs, a
LEHTPOCTPEMUTENbHAS CUJIa YAEPKHUBAET OOBEKT Ha KpyroBoil Tpaekropuu. Hampumep, xorga
Bbl HAXOJUTECh B aBTOMOOMJIE, COBEPILIAIOLIEM TOBOPOT, Bbl UyBCTBYETE CHITY, HalpaBICHHYIO

BHYTPb MTOBOPOTA.

13. Konebauus:
Konebanuss — 3TO MOBTOPSIOUIMECS ABHKEHUS BOKPYT PaBHOBECHOTO MojoxeHus. OHU
MOTYT OBITh TEPUOJIMYCCKUMH, KOTJa OHHM MOBTOPSIOTCSA C IMOCTOSHHOM YacTOTOM, HampuMmep,

MasiTHUK 4YaCOB, UK alICPUOANICCKUMU, KOTAAd HET YETKOTO MOBTOPAOIICTOCA MATTCPHA.

14. 3akoH COXpaHEHUS MEXaHUYECKON SHEPrUu:
OTOT 3aKOH YTBEp)KIAeT, 4TO B OTCYTCTBUE TPEHHM M JPYrMX BHEIIHUX CHJI O0mias
MEXaHMYECKasl SJHEPIHsI CUCTEMBI OCTAETCS MOCTOAHHON. Hampumep, B Kauensx NOTeHIMaIbHAS

SHEPrus B BEpXHEH Touke npeodpa3yeTcs B KHHETUUECKYIO B HIDKHEN TOUKE.



MouexysipHas (pu3MKa ¥ TEPMOAUHAMHKA

1. MonekyJIapHO-KHHETUYECKAst TEOPUSL:
OTa Teopus ONMCHIBAET BEIIECTBA KAK COCTOSIINE U3 MHOXKECTBA YaCTHUL], KOTOPbIE IOCTOSTHHO
IBUKYTCA. OCHOBHBIE IOJIOKEHUS BKJIIOYAIOT TO, YTO TEMIIEpaTypa CBS3aHA C JBUKCHHEM

MOJICKYJI, U JaBJICHUC I'a3a BO3SHUKACT U3 CTOJIKHOBEHHUI MOJICKYJI C TIOBEPXHOCTHIO KOHTeﬁHepa.

2. Temmnepatypa B MOJEKYJISIpHON usmKe:
TemmnepaTypa nmoka3bIBaeT CPEHIOI CKOPOCTh JBUKEHUS MOJIEKYJ. UeM Bhlllle Temmeparypa,

TEM 6I>ICTpee ABWIKYTCA MOJICKYJIBI.

3. NpeanpHBIN ras:

WneanpHblil Ta3 — 3TO MOJENb ra3a, B KOTOPOH MOJIEKYJIBI HE B3aMMOJIECUCTBYIOT MEXIY
co00ii, KpoMe Kak TpU CTOJIKHOBEHUsX. [loBe/eHNe MIeaqbHOro ra3a OMUCHIBACTCS MPOCTHIMH
3aKOHAMH, KOTOPBIE XOPOIIO TOAXOMAT Il Ta3a MPU HUZKUX JIaBIICHUSX U BBICOKHX

TeMIeparypax.

4. BHyTpeHHss SHEPrus U1eaIbHOro ras3a:
BHyTpeHHss sHEprus uaeaabHOro ra3a 3aBUCUT OT TeMIIepaTyphl U KOJIMYecTBa MoJieKyl. Uem

BBIIIC TEMIICPATypa UJIN Oouble MOJICKYJI, TEM BbIIIC BHYTPCHHAA OHCPI'HA I'a3a.

5. duddyzus:

Huddysnus — 3TO mporecc paBHOMEPHOTO PACTIPEICICHUS MOJIEKYJI B TIPOCTPAHCTBE.
Mornekynbl IBUXKYTCS CIydyalHBIM 0Opa3oM, 3amoiHss JOCTYIMHOE MPOCTPAHCTBO, HAMpPHUMED,

3arax JIyXOB paclpocTpaHseTcs Mo KoMHate omarogaps auddys3uu.
6. 3MeHeHUe aBiIeHus ra3a:

JlaBneHue raza MOXET U3MEHATHCS MPU U3MEHEHUU TeMITepaTypbl, 00bEMa MM KOJINYECTBA
BelecTBa. Hampumep, mpu HarpeBaHUH BO3AyXa B MIAPE JaBICHUE YBEIMUUBACTCS, €CIIH 00BEM
[1apa OCTaércsi MOCTOSHHBIM.

JIeKTPUYeCTBO

1. DnexTpuueckoe noie:



DJeKTpUYecKoe MoJie — 3TO 00JacTh BOKPYT 3apsDKEHHBIX 0OBEKTOB, B KOTOPOM Ha Jpyrue
3apsKEHHbIE 00BEKTHI JEHCTBYIOT CHilbl. OHO OIpeenseT, Kak 3apsAbl B3aUMOJIECUCTBYIOT IpYT

C IpyrOM Ha PacCTOSHUM.

2. 3axoH KynoHna:
3axoH KyioHa onuchiBaeT CUily NMPUTSDKEHUS WM OTTAJIKUBAHUS MEXAY JIBYMs 3apsiiaMu.

Uem Ommxe 3apAabl 1 YEM OHH OoJIbIIIE TTO BCJIIMYHNHE, TEM CUJIIBHEC X BSaHMO}IeﬁCTBHe.

3. HaHpH)I(CHHOCTB SJICKTPUYICCKOTO ITOJIA:
HaHpH)KeHHOCTI) MOKa3bIBACT, HACKOJIBKO CHJIBHO JJICKTPHUYCCKOC II0JIC BO3H€fICTByeT Ha

3apsn. UeM cuimpHee moJie, TeM OOJIbIIe CHIIa, JSHCTBYIONMAs Ha 3aps/l B TOM IOJIE.

4, HOTGHHI/IaJ'I " pa3HOCTH MMOTCHIIUAJIOB!
HOTGHIII/IaJI — OTO SHEPreTUUYCCKaA XapaKTCPUCTHUKA TOYKHU B IIOJIC. PazHocTh IIOTCHIIMAJIOB
IMMOKAa3bIBACT, HACKOJBbKO OTIMYACTCA DHEPTHUA ABYX TOUYCK. Hanp;mceHI/Ie B 3J'IGKTpH‘—IGCKOI>i OeIu

HU3MEPACTCA KaK Pa3HOCTb NOTCHIHAJIOB MCKIAY ABYMA TOYKAMM.

5. 3akon Oma:
3akoH OMa CBA3BIBACT HAIPSKEHHE, CUJTy TOKA M CONMPOTHBIECHHE B menu. OH MmoMoraer
paccuyMThIBaTh, KaKOW TOK OyJeT Tedb depe3 IPOBOJHUK IPH 3aJaHHOM HAINPSHKEHUU |

COIIPOTUBJICHUH.

6. DJIEKTpUYECKOE CONMPOTHUBIICHHUE:
ConpoTuBiIeHHE MOKA3bIBAET, HACKOJIBKO MaTepHall MPENATCTBYET MPOXOKIACHUIO Toka. OHO
3aBUCHUT OT MaTepuana, JJIMHbI TPOBOJHUKA U €T0 IUIONIAIM NonepeuHoro ceuenus. Hampumep,

TOJICTBIC MCIHBIC MPOBOJd UMCIKOT MCHBIICC COITPOTUBIICHUC, YEM TOHKHEC AJIFOMUHHECBBIC.

7. EMKOCTB KOHJACHCATOpAa:
EMKOCTB IMMOKAa3bIBACT, CKOJIBKO JJICKTPUYCCKOI'O 3apsaa MOKCET XpaHUTb KOHACHCATOP. Ona

3aBUCUT OT pa3MCPOB KOHACHCATOpA U MaTCpUuajia MCKIY €ro riaCTuHaMu.

8. Pabora 3JeKTpUYeCKUX IeTei:
B mensix ¢ pe3ucropaMu, KOHAEHCATOpPAaMM M HMHAYKTHUBHOCTSIMH HCIOJIb3YIOTCS pa3HbIe

NPpUHOUIBL  JJII  YHOPABJICHUA OJICKTPUYCCKUM  TOKOM. PGBI/ICTOPI)I OrpaHMYMUBaArOT TOK,



KOHACHCATOPBI HAKAIIMBAKOT 3apdl, a HWHAYKTUBHOCTH CO3JA0OT MArHUTHBIC IIOJIAA IIpU

MPOXOKACHUHU TOKaA.

9. Dddekr 3a3emiieHUs:
3azemiieHne oOecrnieunBaeT 0€30MacHOCTh, OTBOJIS JIMIIHUM IJIEKTPUYECKUA TOK B 3eMIIIO U

IIpeIoTBpalas IOPaKeHUE JIEKTPUUECKUM TOKOM.

10. 3akoH coxpaHEHHs YHEPTUH B AIECKTPUUECKOHN 1ETIH:
DTOT 3aKOH TJIACUT, YTO SHEPTHUSI HE MCUE3aLT, a MpeodpazyeTcst u3 oHOM (HOPMBI B IPYTYIO.

Hamnpumep, anexkrpruyeckast SHEprusi MOKET MPEBPAIIaThCs B TEIJIOBYIO B PE3UCTOPE.

Marneruzm

1. MarguTrHoe T10JI€:
MaFHI/ITHoe I10JIE — OTO O6J'IaCTI) BOprr Mardurtra Hujinu HpOBOJIHI/IKa C TOKOM, rac HeﬁCTBYIOT
MarHuTHbIC CHJIBI. Ero MOXKHO BH3YalM3MpOBaTh C IMOMOINBI0 MAarHUTHBIX JIMHHH, KOTOPBIC

MMOKAa3bIBArOT HAITPABJICHUC U CUITY T10JIA.

2. BzauMmopeicTBue MPOBOJHUKOB C TOKOM:
ITpOBOTHUKYU C TOKOM CO3/Iaf0T MarHUTHBIC TOJIS, KOTOPBIC B3aMMOJICHCTBYIOT MEXKIY COOOM.
3akoH AMIiepa ONUCHIBAET, KaK TaKWe MPOBOJHMKU MPUTATHUBAIOTCS WIM OTTaJIKUBAIOTCSA B

3aBUCUMOCTH OT HAIIPaBJICHUA TOKOB.

3. Paborta kaTyuIku ¢ TOKOM:
Korga Tox mpoxoauT depe3 KaTyuiky, OHa co3/1aeT MarauTHoe noiie. Cuia, JeicTByomas Ha

KaTyHliKy, 3aBUCUT OT CHJIBI ITOJIA X KOJIMUCCTBA BUTKOB ITPOBOAA.

4. VHayKuys MarHUTHOTO TIOJIS:
MaruutHoe mosie co31aéTcsl IBUKYIIMMUCS SJICKTPUYECKUMHU 3apsiiaMd, TO €CTh TOKaMHU.
3akon buora-CaBapa omuchiBaeT, Kak HMEHHO (OPMHPYETCS MAarHUTHOE TIOJie BOKPYT

IMPOBOAHUKA C TOKOM.

5. MarauTHsIi OTOK M 3aK0H Papajnes:



MaruuTHeIi TIOTOK TIOKAQ3hIBACT KOJHMYECTBO MAarHUTHBIX HHHHﬁ, mpoxoadmux 4Yepes3
MOBCPXHOCTL. 3akoH @apaneﬁ O6’I)SICH$ICT, KaKk HM3MCHCHHMC MArHuTHOI'O IIOTOKa BBI3BIBACT

SJIICKTPHUYCCKOC HAIIPSAKECHUC, YTO UCIIOJIB3YECTCA B TCHEPATOpaAX.

6. CaMOMHIYKIIMS U B3aUMHAasl UHAYKIIHS:

CaMOuHIyKIIUSI — 3TO SIBJICHHUE, KOT/1a U3BMEHEHHE TOKA B KAaTYIIKE BbI3bIBAET U3MEHEHHE €&
COOCTBEHHOTO MarHMUTHOTO MMOJs. B3anMHass MHAYKIMS MPOUCXOIUT, KOTIa U3MEHEHHE TOKa B
OJIHOM KaTyIIKe MHIYIHUPYET HampsokeHue B apyroi. [Ipumepsl BKIIOYAOT TpaHcHOpMaTOpsl U

QJICKTPUYCCKUC MOTOPHI.

7. Cwuna JlopeHna:
Cuna JlopeHua aeiicTByeT Ha 3apsDKEHHbIE YaCTHUIlbl, ABMXKYIIHECS B MAarHUTHOM IOJ€. DTO

IMPUHIIAII, HCHOHLByeMLIf/'I B YCKOPHUTCIIAX YaCTUL JIS1 USMCHCHUA HAITIPABJICHUA UX JIBUKCHUS.

8. DIIEKTpOTeHEPATOp U AIEKTPOBUTATEIb:
DnexTporeHepaTop paboTaeT Mo MPUHILIKITY HHIYKIIUH, TPeo0pa3yss MEXaHHUECKYIO YHEPTHIO B
ANIEKTPUYECKYI0. DJEKTPOJBHraTeNlb, HAa000pOT, Mpeodpa3yeT >SIEKTPHUUECKYI0 SHEPTHUI0 B

MCXAaHUYCCKYIO, UCITOJIB3YsA MArHUTHBIC ITOJIA IJId CO3JaHud BpalllCHU.

OnTuka

1. Cgert u ero BOJIHOBasi MPUPOJIA:
CBeT — 3TO AJIEKTPOMArHUTHOE W3JyuyeHHUe, pachpocTpaHsmoieecs Kak BoiHa. OH
XapaKkTepu3yeTcs YaCcTOTOM, JUIMHOM BOJHBI U CKOPOCTBIO pacipocTpanenus. Hanpumep, pazHbie

OBCTa CBC€TAa UMCIOT PAa3HbIC IJIMHLI BOJIH.

2. 3aKOH OTPa)KEHUs U MPEIOMIICHUS:
[Ipu oTpaskeHMM yros MajeHus paBeH yriy oTpaxeHus. IIpu mperomieHHu cBET MEHseT
HaIpaBJIEHUE MpPU INEPEXOJe M3 OAHOW Cpelapl B APYTylo. YTIJIbl MOKHO pacCUMUTHIBATH,

HCIOJIB3YSA COOTBCTCTBYIOIIUC 3aKOHBI.

3. Judpakuus cera:
Judpaximss — 3To sBJICHUE OTMOAaHUs CBETa MPENATCTBUAMU WM MPOXOXKICHUS Yepe3 y3Kue
OTBEpCTUS, UYTO MPHUBOJUT K OOpa30BaHHIO HHTEP(PEPEHIIMOHHBIX KapTHH. JTO BIIHUSET,

HaIpuMep, Ha YeTKOCTh N300paKeHHUH yepe3 pelEéTKy.



4. Wurepdepenmus cpera:
I/IHTepti)epeHum{ BO3HHUKACT, KOraa AIBE HIIHU 0oJiee CBETOBBIX BOJIHBI HaKJIaAbIBAXOTCS,
yCHIIMBAsl WJIM OcHalisist ApYyr Apyra. DTO MOKHO YBUAETh B TOHKHX IUICHKaX MBLILHOTO

My3bIps, TJe 00pa3yroTcs pagyKHbIE KOJbIIA.

5. TIonspusanus ceera:
[Tonspusanuss — 3TO HampaBieHUEe KojeOaHWi CBeTa B ONpPENeNEHHONW IUIOCKOCTH.
[Tonsipru3oBaHHBIE OYKH HCIIOJB3YIOT 3TO SIBIEHHE, YTOOBI YMEHBIIUTH OJMKH, HAampuUMep, Ha

COJIHCYHBIX OYKax.

6. JIuuH3eI:
JIMH3BI — 3TO ONTHUYECKUE DJEMEHTHI, KOTOPhIE COOUPAIOT WM PAaCCEUBAIOT CBETOBBIC JTyUH.
Beimyxiible JTMH3BI COOMPAIOT JTYyYU W HCIOJB3YIOTCS B YBEIIMYUTEIBHBIX CTEKJIAaX, a BOTHYTHIC

pacCc€uBArOT UX U IPUMCHAIOTCA B OUKaX JJIs 1aJIbHO30PKHUX.

7. Iloka3zaTenb NMpeIOMIICHHUS:
OTOT noKa3aTelb MOKa3bIBAET, HACKOJIBKO CHUJIBHO CBET 3aMEJIIETCS MPHU MEPEXO0/Ie U3 OJHON
Cpellbl B IpYTryl0. YTOJI MPEeJIOMIICHHS 3aBUCUT OT MOKa3aTesl IpeJoMIIeHUsT 00eUuX cpell U yria

naacHus CBCTA.

8. OnTuyeckas cujia JIMH3BI:
OnTrueckasi Cuiia JIMH3BI onpeaersieTcs: e€ crmocoOHOCThI0 hOKycupoBaTh CBET. Yem Onmke

(bOKy'CHOG PacCTOAHUC, TCM BBIIIC OIITUYCCKAA CHJIA JIUMH3bI.

9. 3akon CHemnmyca:
DTOT 3aKOH OIMUCHIBACT, KaK CBET MPEIIOMIIICTCS TIPH MTEPEX0JIe U3 OJHOM cpebl B Apyryro. OH
UCTIONB3YETCS JUIs pacdéra yrioB MPEIOMIICHUS B ONTUYECKHX MPHOOpax, TaKMX KaK OYKH U

KaMCPHI.

10. IToctpoeHue n3006pa>keHU ¢ MOMOILIBIO JIHH3!
N300pakenust GopMHUPYIOTCS B 3aBUCUMOCTH OT THIA JIMH3bI. BBINyKnas JuH3a MOXKET
CO3/1aBaTh yBEIIMUYECHHBIEC pealibHble H300paKeHUs1, a BOTHYTasi — YMEHbIICHHbIC BUPTyaJbHbBIC.

HpaBI/IHa MOCTPOCHUS TOMOTAr0OT OIIPCACIINTD, I'/IC U KaK IMOSABUTCA I/I306pa)KCHI/I€.



11. Cnekrp cBera:
CriekTp — 3TO pa3jokKEeHHE CBETa Ha €ro cocTaBsitomye 1BeTa. C MOMOIIBI0 MPU3M WIN

PEIIETOK MOKHO Pa3IoKUTh OeJbli CBET Ha paayry, MOKa3bIBasi pa3Hble JIMHBI BOJIH.

12. Abeppaiuu B ONTHKE:

Abeppanuu — 3TO UCKaKCHUS U300pakeHHs], BO3HUKAIOIINE M3-3a HECOBEPIIEHCTBA JIMH3.
XpomaTtnueckas abeppaliysi CBsi3aHa C Pa3HbIMM JUIMHAMHU BOJIH CBeTa, a cepuueckas — ¢
dopmoit  nuH3BI. OHHM  UCHPABISIOTCA  CHEUUAIBHBIMU  KOHCTPYKLMSMH  JIMH3  WJIH

HUCIIOJB30BaHHEM HCCKOJIBKUX JIMH3 BMECTC.
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1 Ilepeyens GpopMupyeMbIX KOMIIETEHIIUH

Hazpanue OIIOII BO, Koz u popmymposia Kon 1 ¢popmynipoBKa HHAMKATOPA JOCTIKCHUS
COKpAIIEHHOE KOMIETEHIUH KOMIETEHIUH
23.03.03 OIIK-1 : CnocobeH mpuMeHsTh OIIK-1.1x : IIpuMeHsieT ecTeCTBEHHOHAYYHBIE
«QKcIuTyaTanus €CTECTBEHHOHAYYHBIEC U 3HaHUS KaK COBOKYITHOCTh ITO3HAHUS
TPaHCIIOPTHO- OOIIEMHKECHEPHBIE 3HAHNSI, METO/bl | OOBEKTHBHBIX 3aKOHOB IIPUPOJIBI U COAEHCTBYET
TEXHOJIOTHYECKUX MaTEeMaTHYECKOT0 aHaN3a U UX TMPAKTUIECKOMY HCIIOJIb30BAHHIO TS
MaIliH U MOJIETIMPOBAHHS B penieHust MpoQecCHOHANBHBIX 33/1a4
KOMIIJIEKCOB» IpodeCCHOHANBHOH JIeSITeIEHOCTH
(b-OM)

Komnerenuust cuuraercs cGOpMUPOBAHHON Ha JaHHOM »JTane B  clyyae,

€CJIIn

MOJIYYCHHBIC PE3YJIbTAThI 06yquH;1 II0 AUCHUIIJIIMHE OLCHCHBI ITIOJOXHUTCIBHO (I[I/IaHaSOH
KPUTEPHEB OIICHUBAHUS PE3YJIbTATOB OOYYCHUS «3a4TCHOY», «YJOBIETBOPHUTEIBHOY, «XOPOIIOY,
«OTJII/I‘-IHO))). B CJIydyac OTCYTCTBHA MHOJIOKUTEIBHOU OLOCHKU KOMIICTCHIIMSA Ha JAaHHOM 3Tallc
cyuTaeTcs HeC(hOPMHUPOBAHHOM.

2 Tloka3aresiu OLleHMBAHMS IJIAHMPYEMBIX Pe3yJbTATOB 00y4eHus!

Komnerennus OIIK-1 «Crioco6eH NpUMEHSTh €CTECTBEHHOHAYYHBIE U
06H.[CI/IH)KGHepHBIe 3HaHUs, METOJbl MATCMATUYCCKOI'O aHAJIM3a U MOJICIIUPOBAHUA B

npodeccuoHaNbHOM NeSTEIbHOCTI

Tabnuua 2.1 — KpuTepun OlleHKH WHAWKATOPOB JOCTHXKEHUSI KOMIIETCHLIUU

PC3yJ’IBTaTLI 06y‘I€HI/I$I IO JUCHUITIINHE

peLIeH s TPUKIIATHBIX 33134 B
WH)KCHEPHOU TpaKTHKe, a
TaKKe JUIs ONMCaHMs, pacyera
U MPOTHO32 TOBEJICHUS
(U3MYECKUX CHCTEM.

Koz u hopmymposia Ko | Tu Kpurepun onennBanus
HMHAMKATOpa JTOCTIKEHUS 1 o Pe3yIIETATOB 06yYCHNS
KOMIIETEHIINH pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-1.1k : [Ipumensier Cdopmuposasmreecs
€CTECTBEHHOHAYYHbIE 3HAHUS OCHOBHBIX 3aKOHOB, TEOpUH U CUCTEMATHUYECKOE 3HAHUE
KaK COBOKYIMHOCTb MO3HAHUS MPUHIUIOB KIACCUYECKOHN U OCHOBHBIX 3aKOHOB, TEOpUIl U
00BEKTUBHBIX 3aKOHOB COBPEMEHHOW (PU3UKH MPUHIUIOB KIaCCUYECKOH 1
HIPUPOABI U COACUCTBYET UX 3n (MexaHHKH, MOJIEKYIIPHOH COBPEMEHHOW (PU3HKH
NIPaKTUIECKOMY P (bU3MKH, TEPMOTMHAMUKH, (MexaHMKH, MOJIEKYIISIPHON
HCTIONB30BAaHUIO ISl PEIEHHS 1 an NIEKTPOJVHAMHKH, KBAHTOBOH | (pu3MKH, TEPMOANHAMUKH,
podecCHOHANBHBIX 33/1a4 ne (U3UKH), KOTOPBIE ONMCHIBAIOT | IEKTPOJMHAMHKH, KBAHTOBOH
MPUPOJHBIE SIBICHUS U (HU3HUKH), KOTOPBIE OTMCHIBAIOT
IIPOLIECCH] B MHKEHEPHBIX MPUPOJHBIE SABICHUS U
CUCTEMaX. MPOILECCHl B UHKEHEPHBIX
CUCTEMAX.
P | Y | ucnonb3oBath (huzmueckue Cdopmuposabieecs
2 Me | MOAENIH U MaTeMaTH4ECKHe CUCTEMATHYECKOE YMEHHE
HU | METOJBI AJIS aHAIH3a U UCTIONB30BaTh (PU3UUECKHE

MOJIENIX U MAaTEMAaTUIECKUE
METOJBI /IS aHAIU3a U
pelIeHHs IPUKIAIHBIX 3a1a4 B
HMHXCHEPHOM IIPaKTUKeE, a
TaKKe Ul OIMCAHUs, pacueTa u
IIPOTHO3a MTOBENECHUS




(U3HYECKUX CHCTEM.

Pl

TJIAaHUPOBAHUA U IIPOBCACHUS
(1)I/ISI/I‘I€CKI/IX OKCIICPUMCHTOB,

00paboOTKH U aHan3a
Ha P

BBI o
OLICHKU MMOTPEIIHOCTEHU, a

TAKXKC NPCACTABICHUA U

BHJE OTYETOB M TPauKOB.

OKCIICPUMCHTAJIbHBIX JaHHBIX,

HHTEpIpETans Pe3yIbTaToB B

Cdopmuposasmreecs
CHCTEMaTHUYECKOE BIIAJICHUE
TUTAHUPOBAHHEM U
NIPOBEJICHUEM (PH3HYECKUX
9KCIIEPUMEHTOB, 00Pa0OTKOHN 1
AHAJIN30M SKCIICPUMCHTAJIBHBIX
JTAaHHBIX, OLICHKOMN
MOTPEIIHOCTEM, a TaKKe
MIPEACTaBICHUEM 1
MHTEpIIpeTalell pe3yIbTaToB B
BHUJI€ OTYETOB U TPahHKOB.

Tabnuira 3amoMHsIETCS B COOTBETCTBUU ¢ pasjaeniom 1 Pabodeit mporpaMmbl TUCIUTUTHHBI

(Momyst).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Tabnuua 3 — [lepedeHb OLIEHOYHBIX CPEJCTB M0 TUCHMILIMHE (MOIYIIIO)

HaunmMeHoBaHNE OIIEHOYHOTO CPENICTBA U
KoHTpoMpyeMBble IIaHUpyEMBIE KoHTponupyeMble TEMbI npesicrasienue ero 8 OC
pe3yibTaThl 00y4YeHHS JICLUTTIITMHBI TIpomeskyTouHas
Texymuii KOHTPOIb
aTTecTanys
3aouHas Gpopma oOydeHHS
P11 3HaHUE : OCHOBHBIX KoHTposbHast JK3aMeH B
3aKOHOB, TCOPUH H pabora MIUCEMEHHOH (opme
MIPUHLIUIIOB 1.1. Mexanuka
KJIACCHYECKOIl 1 Tecr Ok3ameH B
COBPEMEHHOMN (DU3HKH THCHMEHHOH (hopme
(MexanmKy, . Kourponbuas DK3aMEH B
MOJIEKYIISIpHOH (pr3HKH, 1.2. MonexynsipHas pabota MUCbMEHHOM (opme
TEepPMOAMHAMUKH, ¢dusnka u
9JIEKTPOAUHAMUKH, TepPMOMHAMHKA Tecr DK3aMeH B
KBaHTOBOM (pu3nKm), MUCbMEHHOU (opme
KOTOPBIC OMHCHIBAIOT KonTponsHas DK3aMeH B
TIPUPOAHEIC SIBJICHUS 1 1.3. DIEKTPHYECTBO 1 pabora MUCbMEHHOH (opme
MIPOLIECCHI B MHXKEHEPHBIX | =~
cHcTeMax. MAarHeTHsm Tecr OK3aMeH B
MCbMEHHOU opme
KonTponbsHas DK3aMeH B
pabota MMUCHBMEHHOU (hopMe
1.4. Ontuka
DK3aMeH B
Tecr .
MMUCHMEHHOU (opMe
P2 YMeHue : HCIoIb30BaTh KoHTpombHas JK3aMEH B
(usmdeckne mMozen u 1.1. Mexanmia pabota MIICBMEHHOH (opme
MaTeMaTH4ecKHe METOIbI
1.2. MonekynsipHas
JUISl aHAIIM3a U PEeIeHUs Fa— KonrponpHas DK3aMeH B
NPUKIIAJIHBIX 33734 B pabora IIMCEMEHHOH (opme
N TEPMOJMHAMHKA
WHKEHEPHOU MpaKTHKe, a
TaKKe JUTS OTHCAHHS, 1.3. DnexTpuyecTBO U KonTtponbHas DK3aMeH B
pacudera ¥ IporHo3a MarHeTu3m pa60Ta MMHUCHbMEHHOM (bopMe
TIOBENCHHA PUIMICCKHX 14.0 KonTponsHas OK3aMeH B
4. Ontuka .
CHCTCM. pabora [MMCBbMEHHOU (hopMe
PA3 HaBbik : mnanupoBanus u LI M KoHTposbHas DK3aMeH B
.1. Mexanuka .
TIPOBEICHHS (PH3HICCKUX pabora IIICEMEHHOH (opme




IKCIIEPUMEHTOB,
00paboTKH U1 aHaIHM3a Tect OK3ameH B 5
9KCIIEPHMEHTATBHBIX TIHChMEHHOU (hopme
AAHHBIX, OHCHKA Konrposbaas DK3aMeH B
MOrPEUIHOCTEN, a TaKXKe 1.2. MonexynapHas pa6ora IICHMEHHOH (opMme
MIPECTaBICHUS U (uzuka u
WHTEpIpeTanus TepMOJMHAMUKa Tect Ok3aMeH B
PE3yNbTATOB B BUJIE IHCbMEHHOI (opme
OTYETOB 1 rPauKOE. Kountponpnas DK3aMeH B
1.3. DIeKTPHUECTBO 1 pabota MUCbMEHHOHU (opme
MarHeTusm SK3aMeH B
Tecr N
MMUCHbMEHHOU (hopMe
KonTtponbHas DK3aMeH B
pabora MUCbMEHHOU (opme
1.4. Ontuka
DK3aMeH B
Tecr .
MCbMEHHOU popme

4 Onucanue npoueaypbl OUCHUBAHUA

KauectBo cdopmMupoBaHHOCTH KOMMETCHIIMA Ha JaHHOM OJTame OICHUBAETCS I10
pe3y.]'II)TaTaM TGKYIIII/IX nu HpOMe)KYTOLIHI)IX aTTGCTaIII/If/'I HpI/I IIoOMOIIIn KOHI/ILIGCTBeHHOfI OILI€CHKU,
BbIpaXEHHOU B Oannax. MakcumanbHas cymma OalljioB Mo AucuuiuinHe (Momyinto) paBaa 100
oaiutaMm.

[TpenycMoTpeHO MPOBECHNE YETHIPEX TECTOB (MAaKCUMAaJIbHOE KOJMUECTBO OAJIIOB 32 OJIUH TECT
- 15) 1 4eThIpex KOHTPOJIBHBIX PAOOT (MAKCUMAIILHOE KOJIMYECTBO OAJIIIOB 32 OJTHY
KOHTPOJIBHYIO paboTy — 5). Dk3amMeH orneHnBaercst B 20 6auios.

. O1eHOYHOE CPENCTBO
Bun yueOHolt nesTeTbHOCTH

Tect KonTponpHas pabora | Dx3aMeH B MUCbMEHHOH hopme Utoro
Jlexuu 60 20 80
[IpakTuueckue 3aHATUS 20 20
CamocrosiTenbHas pabora
Hroro 60 20 20 100

Cymma 6amutoB, HAOpaHHBIX CTYJACHTOM I10 BCEM BUAAM YYCOHOM JESTSIIEHOCTH B paMKax
JTUCITUIIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBHUHU C TaOIHUIICH.

ga}ﬁhéi OrneHka no
IPOMEXYTOUHOM XapakTepucTHKa Ka4ecTBa c)OPMUPOBAHHOCTH KOMITETECHIIUH
):[I/ICLIEI(')IJ'II/IHG aTTeCTalluH
CryzeHT JeMOHCTpUpyeT C()OPMHUPOBAHHOCTh AWUCLHUIUIMHAPHBIX KOMIIETEHIUH,
00Hapy»XHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOe U TIy0OKoe 3HaHHE YYeOHOTO
MaTepuana, YCBOMJI OCHOBHYIO JIMTEpPaTypy M 3HAaKOM C JIOHOJHHTECIHHOH
ot 91 1o 100 «sauTeHoy / JUTEpaTypol, PEKOMEHIOBAHHOW MPOrpaMMoOil, yMeeT CBOOOIHO BHINOJHATH
(OTIHIHOY NIPAaKTHYECKHEe 3aIaHus, NpPeIyCMOTPEHHbIE INPOrpaMMOH, CBOOOJHO OIEpHPYET
NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSMH, IPUMEHSET UX B CHUTYAlUsIX [OBBIIICHHON
CJIOKHOCTH.
CTyIeHT JEeMOHCTpUpYeT CHOPMUPOBAHHOCTh JAUCLMIUIMHAPHBIX KOMIIETCHIIMH:
o1 76 10 90 «3a4TeHO» / OCHOBHBIE 3HAHUS, YMEHHUsS OCBOEHBI, HO JIOMYyCKAIOTCS HE3HAYNTEIbHBIE OH.II/IGVKI/I,
«XOPpOIIO» HETOYHOCTH, 3aTPyJHEHHS NpPH aHAIUTHYECKUX OMEpaIusix, MepeHoce 3HaHUH u
YMEHHH Ha HOBbIE, HECTAH/IapTHBIC CUTYAIHN.
or 61 no 75 «3a4TeHO» / CryzeHT JeMOHCTpHPYET C(HOPMHUPOBAHHOCTH IUCHHUIUIMHAPHBIX KOMIICTEHIHWIl: B
«YJIOBJIETBOPUTENb | XOA€ KOHTPOJIBHBIX  MEPOIPHUSATUI  JOIYCKAIOTCS  3HAYMTENbHBIC  OIIUOKH,
HO» HPOSIBIISICTCSl OTCYTCTBHE OTACNIBHBIX 3HAHMH, YMEHHH, HaBBIKOB 110 HEKOTOPBIM
JUCHUIUIMHAPDHBIM _ KOMIIETEHIMSIM,  CTYJEHT  WCIBITBHIBAET  3HAYUTENbHbBIE




3aTpyJHEHUS [IPHU OTNICPUPOBAHUH 3HAHUSMHU ¥ YMEHHUSIMHU MIPU UX MIEPEHOCE HA HOBBIE
CUTYallUH.

«HE 324TeHO» /

ot 41 1o 60 «HEYJOBJICTBOPHUTE
JIBHO»

«HE 32YTCHOY /

ot 0 110 40 «HEYOBJIETBOPUTE

JILHO»

vy CTyA€HTa HE C(bOpMI/IpOBaHI)I JUCHUIUIMHAPHBIC KOMIICTCHIUH, HPOSABISICTCA
HCAOCTATOYHOCTh 3HaHPIﬁ, yMeHPIﬁ, HAaBBIKOB.

JlucuuninHapHble KOMIIETEHIMH He c@opmupoBaHbl. IIposBisieTcs MOMHOE WIIH
MIPAaKTUYECKH TIOJTHOE OTCYTCTBUE 3HAHUH, YMEHHI, HABBIKOB.

S IIpuMepHBIE OLICHOYHbIE CPEACTBA

5.1 llpumepbl TeCTOBBIX 3aJaHUI

Tect 1. Mexanuka

1. Bbioop oaHOro mpaBWwibHOro orBera. IlpaBH/bHBII OTBeT HANMUIIUTE B BHjAE
OYKBBI.

Kaxkoe onpenenenne coOOTBETCTBYET MaTEpUAIBHOM TOUKE?

a) Teno, pa3MepoM KOTOPOTO MOXKHO ITpeHeOpedb B yCIOBUSAX JaHHOM 3a/1auH.

6) Teno, uMeroliee TOIbKO JIMHEHHBIE Pa3MEPBI.

B) OOBEKT, AJIs1 KOTOPOTO BaXKEH €ro 00bEM.

r) Teno ¢ OeckoHEYHO MaJloil Maccoil.

2. Bbi0op oagHOro npaBmiIbHOro orpera. IIpaBuibHBIN OTBEeT HANMIIWTE B BHJAE
OYKBBI.

Kaxoii BeKTOp HalpaBJieH 10 KacaTeJIbHOW K TPAEKTOPUU JIBHKEHUSA?

a) Pagmyc-BekTop.

0) MrHOBeHHasi CKOPOCTb.

B) YCcKopeHue.

r) TpaekTopus.

3. BpI0Op HECKOJIbKHMX NPAaBUIBHBIX 0TBeTOB. IIpaBHiIbHBIE 0TBETHI HANMILIHWTE B
BHjle OYKB 4epe3 3alATYIO.

Br16epute npaBuibHbIe GOPMYIIBI ISl pacdeTa yrioBOH CKOPOCTH:

a) w=Ap/At

0) o=v/R

B) w=a/R’

) o=A4v/At

4. YcraHoB/leHHe TNPAaBWJIBHOH T1oOcC/Ie10BaTeJbHOCTH. IIpaBMiIbHBIA OTBeT
HANMIIUTE B BU/e NPABUIbHOI MOC/1€10BaTeIbHOCTH OYKB Yepe3 3alfATyIo.

Pacnionoxxure maru pemeHus 3aadn Ha ONpPEAEICHUE YCKOPEHHUsS Tena MoJ JEHCTBUEM
HECKOJIbKUX CHJI B IPaBUIILHOM MOCIIEI0BATEIbHOCTH:

a) Haligute cymmy Bcex Cuil, I€HCTBYIOLINX Ha TEJIO.

0) [IpumennTe BTOpOI 3ak0oH HbIOTOHA 1715 3aMMCH YpaBHEHUS JIBHKCHUS.

B) OmpenenuTe Macchl Tell, y4acTBYIOIIUX B 33/1a4e.

r) YcTaHOBHUTE HAIPaBJIEHUS CHUIJI, IEUCTBYIOIINX Ha TEJO, U YCKOPEHHUSL.

1) PaccuunTaiite yckopeHue Tena Ha OCHOBE YPaBHEHUS IBUKECHUS.

5. Onpenenenne coorsercTBus. [IpaBuiibHbIe 0TBeThbl HANMUIIUTE B BUAe OYKBBI H
COOTBETCTBYIOLIEH eil HH(PEI.

CBSDKHUTE BEJTMYUHBI C UX eAMHUIIaMu u3mepenusa B CU:

a) CxopocTb —

6) Cuna —

B) MOMEHT UMITyJIbCA —

r) PaGora —

Bapuanrsr:

1. HeroToH

2. Jlxoynb



3. Metp B cexyHny

4. Kunorpamm Ha KBaJIpaTHBIN METP B CEKYHly

6. BBoa oTBeTa (TekcToBOE M0J1e). [IpaBU/IBHBIN OTBET HAMIINMTE B BU/IE TEKCTA.

[aiite onpenenenne TpeTbero 3akona HeroToHa.

7. Bb10op ogHOro npaBuiIbHOrO orBera. IIpaBMiIbHBIN OTBeT HANMIIWTE B BHJAE
OYKBBI.

Kaxoe BbIpa’keHHE COOTBETCTBYET KHHETUUECKON SHEPTUN?

a) Ey=mv/2
0) Ex=ma/2
B) Ex= mgh/2
r) Ey = m’v/2

8. Bpi00op HecKOJBKHMX NPaBWJIBHBIX 0TBeTOB. IIpaBHILHBIH OTBeT HANMIIWTE B
BH/Ie IPABUJILHOMH NOCJIeJ0BATEJIbHOCTH OYKB Yepe3 3ansTylo.
Kakwue 13 3Tux XapakTepuCTHK SBJISIOTCS CKATSIPHBIMHU BETMYMHAMU?
a) YckopeHue.
0) Cuna.
B) DHeprus.
r) [lyTs.
9. Bbi0op ogHOro npaBuiIbHOrO orBera. IIpaBMIbHBIN OTBEeT HANMIIWUTE B BHJAE
OYKBBI.
Kaxoe onpenenenue sydiie BCEro NOAXOAUT ISl TOHATHS «MOMEHT CUJIBD)?
a) Cuna, neicTByIOIIast Ha TEJO.
0) IIpousBeneHue cuiIbl Ha IIEYO OTHOCUTENHFHO OCH BPALCHHUS.
B) Pa3Huna 1Byx BEKTOPOB CKOPOCTH.
r) BekropHas BenuunHa, paBHas MPOU3BEACHUIO MacChl HA YCKOPEHHeE.
10. CopTupoBka (ycTaHoBJIeHHE NMPABUJILHON MociaenoBareabHocTH). [IpaBuibHbIi
OTBET HANMIINTE B BH/Ie IPAaBUJIbHOM MOC/IE0BATEJBLHOCTH OYKB Yepe3 3ansiTylo.
YnopsaoubTe 3Tarbl BbIBOA ypaBHEeHUs bepHyium:
a) Onpenenenue pa3HOCTH JIaBICHUM.
6) PaccMoTpenue 3akoHa COXpaHEHUS SHEPTUU.
B) YU€T KHHETUYECKON PHEPTUH KUAKOCTH.
') AHaJIM3 NOTEHIIMAIBHON SHEPTUH.
11. Onpenenenue coorsercTBus. IIpaBuibHbIC 0TBETHI HANMIIKUTE B BHAEe OYKBBI U
COOTBeTCTBYIOLIEH eil undpbl.
Y cTaHOBHUTE COOTBETCTBUE MEKY TUIIOM SHEPTUU U IPUMEPOM €€ UCIIOJIB30BAHUS:
a) [loTeHnuanpHas s3HEPrust —
6) Kunernueckas sHeprus —
B) MexaHuueckas SHeprus —
r) BHyTpenHnss sueprus —
BapwuaHTsr:
JBroKymuiicss aBTOMOOUIT.
Cikaras mpy>KuHa.
ITonHblii 3amac SHEPrUU B CUCTEME.
TennoBas 3HEprust HarpeToOro Tena.

el

12. BBoa oTBeTa (TekcToBOE MoJ1e). [IpaBu/ibHBII 0TBET HANMILNMTE B BU/IE TEKCTA.

Hamummure hopmynty ans MOMEHTa UMITYJIbCa.

13. Bb16Op HeCKOJBbKHX NMPABWIBLHBIX O0TBeTOB. [IpaBWIbHBINH OTBET HANMUIIUTE B
BH/Ie PABWJIBHOI M0CJIeI0BATEJIbHOCTH OYKB Yepe3 3ansTyI0.

Kakwne u3 nepedncieHHbIX (PU3HUECKUX BEIMYHH 3aBUCSAT OT MACChI Tea?

a) Ummynbce.

0) YrioBasi CKOpOCTb.



B) Kunerunueckas sHeprus.

r) YckopeHue.

14. Bpi0op oagHOro mpaBuiabHOro orsera. IlpaBuibHBINH OTBeT HANUIINTE B BHJE
OYKBBI.

UYro onuceiBaet 3akoH Ctokca?

a) Bs3kocTh )KMJIKOCTH MU JIAMUHAPHOM TEUEHUH.

6) laBneHue Ha Teso, MOTPYKEHHOE B )KUIKOCTb.

B) ConpoTHBIIeHUE Tea IPU ABUKEHUU B BaKyyMe.

r) MOMEHT CHJIBI OTHOCUTEIIBHO OCH.

15. BBoa oTBeTa (TEKCTOBOE I0JI€):

Hanummwre onpenenenne MOMEHTa HHEPLIMY.

Tecr 2. «MoJiekyasipHas pU3HKa U TEPMOIMHAMHUKA.

1. BeiOop onHoro mpaBmibHOro orBera. IIpaBHMJIBLHBIA OTBEeT HANMIIMTE B BH/E
OYKBBI.

Kaxoii n3 ciaenyronmx 3aKOHOB OIUCBHIBAET 3aBUCUMOCTD JIaBJIEHUS! MJI€AIbHOIO ra3a OT
00beMa Mpu MOCTOSTHHON TeMIiepaTtype?

a) 3akoH boiina-Mapuorra

0) 3akoHn ['eit-Jlroccaka

B) 3akoH lapis

r) 3akoH [lanbToHa

2. Bpi0op ogHOro npaBuiIbHOro orpera. IIpaBMibHBIN OTBeT HANMIIWTE B BHJAE
OYKBBI.

Kaxoe ypaBHeHne onucbiBaeT ypaBHeHHe MenaeneeBa-Knanelipona?

a) PV=vRT

6) P]V]/T]Z P2V2/T2

B) V=mRT/P

r) P=mRT/V

3. BbI0Op HeCKOJbKHMX NPaBWIbHBIX 0TBeTOB. [IpaBWiibHbIE O0TBETHl HANMIIUTE B
BHjle OYKB 4epe3 3alATYIO.

Kakune u3 crnenyromux ypaBHEHUH SBJISIOTCS CIEJICTBUSMU ypaBHEHUs MeHeneeBa-
Knaneiipona? (BeiGepure Bce moaxoasmme)

a) PV=vRT

0) e=(3/2)kT

B) p=(1/3) n moxe>*

4. Bb100p HeCKOJbKHMX NPaBHIBHBIX 0TBeTOB. IIpaBuiIbHBIC OTBeTHI HANMIIHNTE B
BHJIe OYKB yepe3 3anATYI0.

Kakue cBoiicTBa HI€aJIbHOTO Ta3a WM3MEHSIOTCA IPHU HArpeBaHUU IIPU IOCTOSHHOM
obbeme? (BriOepute Bce moaxoasmime)

a) JlaBnenue

0) Temmepatypa

B) O0beM

r) BuyTpennss sneprus

5. VYcranoBieHue NpPaBUILHOW MHociaenoBaTeabHOCTH. IIpaBHIBHBIA  OTBeT
HANMIIUTE B BU/e NPABUIbHOI MOC/1€10BaTeIbHOCTH OYKB Yepe3 3alfATyIo.

VYnopsimounte  3Tanbl  paOOThl  WACATBHOIO  TEIUIOBOTO  JABHraTenss IO  HX
MOCJIEIOBATEILHOCTH (BBOAUTE OYKBHI OT a JI0 T):

a) OTBOJ TEIUIOTHI OT paboyero Tena B XOJIOJHBIN pe3epByap

0) [TogBox TEIOTHI K pabodeMy TeTy W3 rOpsiuero pe3epByapa

B) BrinosHeHue paboThl ABUraTeaem

r) [loctymnenue pabouero tena B paboUMii LUK

6. Onpenenenne coorsercTeus. IIpaBuibHbIe 0TBeThbI HANMUMIINTE B BUAe OYKBBI H
COOTBETCTBYIOLIEH eil undpbl.



CooTHecuTe TepMOIMHAMUYECKHE NPOLIECCHI ¢ UX ypaBHeHUsIMH (Bonpoc — OTBer):

a) M3zoxopHsIil mporecc

0) N306apHbIii mporiecc

B) M3oTepmuyeckuii nporecc

r) AnuabaTHBIH mpoiiecc

1) 0OQ=pdV

2) 60=dU+pdV

3) 00=dU

4) dU+pdV=0

7. BBoA NIpaBUJIBLHOTO OTBETA

Hanumure ypaBHeHHe A1 pacueTa MOJIIPHOM TEIUIOEMKOCTH MPH MOCTOSIHHOM 00BEME .

8. BBoa oTBeTa (TekcToBoe noJie). [IpaBuiibHbIN OTBET HANMIIUTE B BU/E TEKCTA.

Hanumure dopmyny uis pacyera paboThl B H30TEPMUYECKOM Iporecce (6e3 mpobesnos,
B JJATUHCKOM PETHUCTPE).

9. Bbi0op ogHOro npaBuiIbHOrO orBera. IIpaBMiIbHBIN OTBeT HANMIIWTE B BHJAE
OYKBBI.

Kakoit u3 cinenyromux mporeccoB sBIsieTcs auadaTHbIM?

a) HarpeBanue rasza npu noctostHHOM o0beme

6) Cxarue raza npu NOCTOSHHOU TeMIieparype

B) Pacmupenue raza 6e3 TerioooMeHa ¢ OKpy Karoliei cpemoit

r) OXnakJeHre ra3a npy NOCTOSHHOM JaBJICHUN

10. Bb100p HeCKOJBKHX NPABUJIBHBIX O0TBETOB. BbIOOP HECKOJIBKHMX NPAaBUJIbHBIX
otBeTOB. [IpaBu/IbHBIC OTBETHI HANKUIINTE B BU/e OYKB Yepe3 3ansTyIo.

Kakune u3 crnenyromux ypaBHEHUH SIBISIOTCS YPaBHEHUSMM JUIsl BHYTPEHHEH >HEpruu’?
(Bs16epuTe Bce moaxoasume)

a)) E=(3/2)vRt

0) U=vC,T

B) U=nC,T

r) E=pV

11. YcraHoBieHue NpPaBHIbHON mocjaenoBareqbHOCTH. [IpaBHIBHBIA OTBeT
HAIMIIUTE B BU/e NPABUJIBHOM MOC/1€10BAaTeIbHOCTH OYKB 4Yepe3 3alfATyIo.

VYcTaHoBUTE  MPaBWIIBHYIO — IIOCJIENOBATEIBHOCTh  IPOILIECCOB, MPOUCXOASIIUX B
UealbHOM Tra3e INpH MPOXOXKIECHHMM H300apHOTO Ipolecca C YBEIWYCHHEM TeMIepaTyphl.
VYnopsaounTe 3Tansl OT Hayasa 10 KOHIIA.

1) I'a3 pacmmpsiercs, yBenu4uuBasi CBOil 00beM.

2) TemnepaTypa raza yBeJIMYHUBAETCS MPU MOCTOSSHHOM J[aBJICHUU.

3) I'a3 mornomaeT Tenjao OT BHEIIHUX HCTOUYHUKOB.

4) Monekynpl raza HayMHAIOT JBUTATbCA OBICTpEE, UTO MPUBOAUT K YBEIUYCHHUIO
TEMIIEPATYPHI.

BapuanTsl ociaen0BaTeIbHOCTH:

a)l—-2—-3-4

0)2—>3—-4—-1

B)3 5>4—-2—1

N4—-3—-1-2

12. Onpenenenue coorsercTBus. IIpaBuibHbIC 0TBETHI HANMIIKTE B BHAe OYKBBI U
COOTBETCTBYIOLIEH eil undpbl.

CooTHecuTe 3aKOHBI TEPMOIMHAMUKH ¢ UX opMmynrpoBkamu (Bompoc — OTBer):

a) [lepBoe Hauago TEPMOAMHAMUKH

6) Bropoe Hauano TepMOAMHAMUKI

B) TpeThe Hauano TEPMOJANHAMUKU

1) DHTpomnus m000H CUCTEMBbI CTPEMUTCS K HYJIO MO Mepe NMPHUOIIKEHHUs K HyIo e
TEPMOJUHAMHYECKON TeMIIepaTyphl.



2) DHTpoOMNUS 3aMKHYTOM CUCTEMBI HE YOBIBACT.

3) KonnuecTBo Temua, coOOOIIEHHOE CUCTEME, UIET Ha MPUpalleHHe BHYTPEHHEN YHEPTHH
CHCTEMBI U Ha COBEpILIEHNE CUCTEMOM pabOThI HaJl BHEIIHUMH TEJIaMH.

13. Beox npaBuiibHOro orBera. [IpaBuiIbHbINH 0TBET HANIMIIUTE B BUAE (POPMY.JIbI.

Hanumure ¢opmyny ans pacyera HW3MEHEHHs BHYTPEHHEH SHEpruu B H300apHOM
npoiiecce.

14. Beoa npaBuibHOro orsera. IlpaBuibHbIi 0TBEeT HaNUIIKUTE B BUAe (GOPMY.JIbI.

Hanumure popmyiny nis pacyera paboTsl B aAabaTHOM IMpOLECCe.

15. Bpi0op oaHoro mpaBuiabHOro orsera. IlpaBuibHBIN OTBeT HANUIINTE B BHJE
OYKBBI.

UTOo mpoMCXOIUT € JAaBIEHUEM HJCAIIBHOTO ra3a MpU YBEIMYEHUHU €ro TeEMIIEpaTypsl B
MN30XOpHOM mpouecce?

a) JlaBneHue ocTtaeTcs MOCTOSIHHBIM, TaK Kak 00beM HEe MEHsIETCS.

0) [laBieHre yMEHbIIAETCs MPONOPIHMOHAIBHO YBEIMYEHHUIO TEMIIEPATYPhI.

B) JlaBneHue yBeIMUMBAETCS IPOMOPLUUOHAIBHO YBEIMUEHUIO TEMIIEPATYPHI.

r) [laBieHue yMeHbIIaeTCsl MPONOPIMOHATBHO YMEHBILIEHUIO TEMIIEPATYPHI.

Tect 3. «JekTpHIECTBO»

1. Bb16op ogHoro npaBu/ibHOro orsera. [IpaBuibHbIii 0TBET HANMILIKUTE B BH/IE
OYKBBI.

Kakoli u3 cienyronmx 3aKOHOB OMUCHIBAET CUITY B3aUMOACHCTBUS MEXAY ABYMS
3apsaamu’?

a) 3akoH Kynona
0) 3akon Oma
B) 3akoH Dapanes
r) 3akoH Jlxoyns-Jlenua

2. Bb100p 01HOT0 NpPaBUIBLHOTO 0TBeTA. [IpaBUIbHBIN 0TBET HAIMIIIUTE B BU/IE
OYKBBI.

Yo Takoe EeKTPUIECKUI NOTeHINAI?

a) DHepreTuyecKas XapakTepUCTHKA MO
0) Cwita, neficTByIoIas Ha 3aps B TOJIE
B) DHeprus B3aUMOJACHCTBUS 3aps 0B
r) ConpoTuBIeHHE TPOBOAHHUKA

3. Bb100p HeCKOIbKHX NPABWIBHBIX 0TBETOB. IIpaBu/IbHBIC OTBETHI HANMIINTE B
BHJIe OYKB uyepe3 3anATYI0.

Kakue u3 3TuX BeTMUMH XapaKTepU3yIoT 3ekTpuieckoe nose? (Boibepure Bee
TTOAXOISIIIHE )
a) HanpsikeHHOCTB OIS
0) [MoTentman momus
B) Cuiia Toka
r) 3apsyg

4. Bb100p HeCKOJIBKHX NPABUJIBHBIX 0TBEeTOB. [IpaBu/IbHBIC OTBETHI HANIMIINTE B
BUJIe OYKB uepe3 3anATYI0.

Kakue u3 npuBeeHHBIX HIXE (popMyIT CBsi3aHbI € 3aKkoHOM OMma?
a)[=U/R
6) U=1IR
B) R=U/I
r)P=U/

5. YcranoB/ieHue NpaBUIIbHOM Mocae10BaTe1bHOCTH. IIpaBuiIbHBIN OTBET
HAIMIINTE B BU/Je NPABUJIBHON MOC/1€10BATeIbHOCTH OYKB 4Yepe3 3alfATyIo.

YnopsigounTe 3Tamsl epeiayu 3JeKTPOIHEPTUH 110 UX MOCIEA0BATEIbHOCTH (BBOIUTE
OYKBBI OT a JIO T):
a) [IpeoOpazoBanue HATPSHKCHUS IS TIepeaadn



0) Ilepenaya sHEpIrUM MO JIMHUAM JIEKTPOIIEpEIaun
B) [loTpebnenne sHeprun KOHEUHBIMH M0JIH30BATEIAMU
r) IIpeoOpa3oBanue HaNPsHKEHUS JJIS1 HCTIOJIb30BAHUS
6. Onpenenenne coorBercTBus. [IpaBuiibHbIE OTBETHI HANMIIKUTE B BH/Ie OYKBBI U
COOTBETCTBYIOLIEH eil HH(PHI.
CooTHecuTe KOMIIOHEHTHI AJIEKTpUUecKkol 1enu ¢ ux gynkuuen (Bonpoc — OTBeT):
a) Ucrounuk Toka
0) Pesuctop
B) Konpnencarop
r) [IpoBogHMK
1. 3anacanue 3apsiga
2. [lonneprxanrie HaPSKEHUS
3. OrpaHudeHue Toka
4. Ilepenoc Toka
7. BBoa oTBeTa (TekcToBOE M0J1e). [IpaBU/IbHBIN OTBET HAMIINMTE B BU/IE TEKCTA.
Hanumure 3akon Kynona s pacyera cuiibl B3aUMOACHCTBUS IBYX TOUEUHBIX 3aps/10B
(6e3 mpo0enoB, TATUHCKUN PErucTp).
8. BBoa oTBeTa (TekcToBoe noJie). [IpaBuiibHbIN OTBET HANIMIIUTE B BU/AE TEKCTA.
Uro Takoe HampsYKEHHOCTb MIEKTPHUUYECKOTO MO (OMUIIUTE CIOBAMHU)?
9. Bb100p 01HOT0 NPaBUJIBLHOTO 0TBeTA. [IpaBU/IbHBIN 0TBET HANIMIIUTE B BU/IE
OYKBBI.
Kakas enununa usmepenus cuibl Toka? a) Bonbt
6) Kynon
B) Amnep
r) JLxoyns
10. Bb100p HeCKOJIBKUX NPABUJIbLHBIX 0TBETOB. [IpaBu/ibHbIE OTBETHI HANIMIIUTE B
BHjie OYKB 4epe3 3alATYIO.
Kakwne u3 cnenyrommx ypaBHEHUN OTHOCATCS K 3aKoHY Jlxoymsa-Jlenna?

a) P =FR
6) P =U’R
B) P =1U
1) Q=U"R

11. YcTraHoB/ieHHe NPABWIBLHOM Mocjae10BaTe1bHOCTH. [IpaBuiIbHBINH 0TBET
HANMIIUTE B BU/e NPABUIbHOI MOC/1e10BaTeIbHOCTH OYKB Yepe3 3alsATyIo.
Ynopsinounte craguu npolecca 3apsaKkyu KOHAEHCaTopa OT Hadaja 10 KOHIIA.
a) 3aMbIKaHHE 1T
6) Hauano noroka 3apsia
B) Hapacranue 3apsiia Ha oOKiIakax
r) Crabunu3anus HanpsHKeHUs Ha KOHJIEHCaTope
12. Onpenenenue coorBercTBus. IIpaBuibHbIE OTBETHI HANMUIIKUTE B BU/Je OYKBbI U
COOTBETCTBYIOLIEH eil HH(PEI.
CooTHecuTe 3aKOHBI AJIEKTPUYECTBA C UX OMHCAHUEM:
a) 3akoH Oma
6) 3axon Kynona
B) 3akoH J[>xoyns-Jlenna
1. Dnexkrpruyeckuii TOK MPSMO IPOMOPLIMOHAIIEH HAIIPSIKEHUIO
2. Cuna Mexay IByMsl TOUCUHBIMHU 3apsilaMi 0OpaTHO MPOIOPIMOHAIBHA KBAAPaTy
paccTosiHus
3. DHeprus, BlAeNsAeMas IPOBOAHUKOM C TOKOM, IPONOPLMOHAIbHA KBAJPaTy TOKa

13. BBoa npaBuibHoro orgera. Hanummure onpeaenenue yaeJbHOTro
CONMPOTHUBJICHHS.



14. Beoa npaBuiabHoro orsera. Kak HaspiBaercs padora, npou3sBoaumMas
3J1eKTPUYECKUM 110J1eM NPH NepeMellleHnu 3apsiaa?

15. Bei0op onHoro npaBuiibHOro orsera. [IpaBuiibHbINH OTBET HANIMILINTE B BU/E
OYKBBI.

YTO NpOUCXOAUT C CONTPOTUBIEHUEM NTPOBOJHUKA IIPH MOBBILIEHUH €0 TEMIIEPATYPHI?
a) ConpoTHBIIEHNE YMEHBIIAETCS
6) ConpoTHBIICHHE OCTAETCS TOCTOSTHHBIM
B) ConpoTHBIIEHNE YBETNUNBACTCS
r) ConpoTuBJIEHNE CHAYalla YMEHBIIAETCS, & 3aTEM YBEIUUUBACTCA

Tecrt 4. «Marueruzm»

1. Bb10op ogHOro npaBuibHOro orsera. IlpaBuiIbHbIN OTBET HANIMIINMTE B BH/IE
OYKBBI.

Kak Ha3zpiBaeTcs mpaBmilo, ¢ MOMOLIBI0 KOTOPOTO MOKHO OIPENEIUTH HAaIIpaBJICHNUE
JMHUM MarHUTHOW MHAYKLIHUU BOKPYT MPOBOJIHUKA C TOKOM?
a) [IpaBuio npaBoii pyku
0) [IpaBuiio neBoil pyxu
B) [IpaBuiio OypaBunka
r) 3akoH AMIiepa

2. Be10op onHOro npaBmiibHOro oreera. [IpaBuiibHbIN OTBET HANIMIINTE B BU/E
OYKBBI.

Kak Ha3piBaeTCsa BEKTOpHAs BEIMYMHA, XapaKTEPU3YIOIasl CUIIY U HAallpaBJICHHE
MarHuTHOTO NOJIsA?
a) HanpskeHHOCTB 3JIEKTPUYECKOTO OIS
0) MarauTHBIN MTOTOK
B) MaruuTHas MHIyKIus
r) [Torenuman

3. Bb100p HeCKOIbKHX NPABWIBHBIX 0TBETOB. IIpaBu/IbHBIC OTBETHI HANMIINTE B
BUJIe OYKB uepe3 3aNATYI0.

Kakue u3 crneayronmx noHsATHi CBsi3aHbl C MAarHUTHBIM nosieM? (Beibepure Bce
TTOAXO/ISIIIHE )
a) JIuHNM MarHUTHOW UHAYKIIUU
0) MarauTHBIN MTOTOK
B) MaruuTHas NpoOHUIIAEMOCTh
') DJIEKTPUUECKUI TTOTCHIIHAI

4. Bb100p HeCKOJIBKHX NPABUJIBHBIX 0TBEeTOB. [IpaBu/IbHBIC OTBETHI HANIMIINTE B
BHJIe OYKB yepe3 3anATYI0.

Kakue matepuansl sBIsI0TCS (heppoOMarHeTuKaMu?
a) XKeneso
0) Menp
B) Huxkenpb
r) [Inatuna

5. YcranoB/ieHHe NpaBUIIbHOM Moc1e10BaTe1bHOCTH. IIpaBuiIbHBIN OTBET
HAIMIIUTE B BU/e NPABUJIBHOM MOC/1€10BAaTeIbHOCTH OYKB 4Yepe3 3alfATyIo.

YnopsaouuTe 3Tanbl HAMarHMYMBaHUS BELIECTBA:
a) BHemHee MarHuTHOE MOJIE MPUBOAMT K YIOPSAJOYCHHUIO MAarHUTHBIX MOMEHTOB aTOMOB
0) MaruuTHble JOMEHbI BHYTPH BEILIECTBA OPUEHTUPYIOTCS B/IOJIb MOJIS
B) Bo3HuKaeT pe3yapTUPYONIMI MAarHUTHBI MOMEHT
r) BemecTBo npro6peraeT MarHuTHbIE CBOMCTBA

6. Onpenenenne coorBercTBus. [IpaBuiIbHbIe 0TBETHI HANMIINUTE B BH/Ie OYKBBI U
COOTBeTCTBYIOLIEH eil undpbl.

CootHecuTe siBneHus ¢ ux onucanuem (Bompoc — OtBer):



a) MarauTHas MHITyKIHs
0) MarauTHBIN TOTOK
B) MaruuTHas NpOHUIIAEMOCTh
r) MarautHoe nose
1. BennunHa, XapakTepu3yolas KOJIMYECTBO MAarHUTHBIX JIUHUI Uepe3 III0Ia b
2. BenuunHa, moka3pIBaroiasi CriocOOHOCTh CpeJibl K HAMArHUYUBAHUIO
3. BennuuHa, onpenensionias CUIly U HallpaBJIEHUE MO
4. IIpocTpaHCTBO, B KOTOPOM JIEUCTBYET MarHuTHas Cuja
7. BBoa oTBeTa (TekcTOBOE M0J1e). [IpaBU/IBHBIN OTBET HAMIINMTE B BU/IE TEKCTA.
Hanummre 3akon buo-CaBapa 1y1st pacuera MaruuTHOro nosst (6e3 npooenos,
JATUHCKUHN PETUCTD).
8. BBoa oTBeTa (TekcToBoe noJie). [IpaBuiibHbIN OTBET HANIMIIUTE B BU/E TEKCTA.
Onwuimure, 4To TaKOE MarHUTHAs HHAYKIUS (6e3 Gpopmyin).
9. Bb100p 01HOT0 NPaBUIBLHOTO 0TBeTA. [IpaBU/IbHBIN 0TBET HAIMIIUTE B BU/IE
OYKBBI.
Kako#i u3 3TUX mpo1eccoB XapakTepu3yeT BOSHUKHOBEHHE IEKTPUUECKOr0 TOKA B
3aMKHYTOM KOHTYp€ IIPU U3MEHEHUN MarHUTHOTO MOJIs?
a) DJIeKTPOMarHUTHAsI UHIYKIHUS
6) MarautHasi IpOHUIIAEMOCTb
B) MaruuTHoe HachILICHHE
r) MaruuTtHoe nose
10. Bb100p HeCKOJIBKUX NPABUJIbLHBIX 0TBETOB. [IpaBu/ibHbIE OTBETHI HANIMIIUTE B
BHjie OYKB 4epe3 3alATYIO.
Kakue u3 atux Gpopmys xapakTepusyroT CUITy, IeHCTBYIONIYIO Ha IPOBOJHUK C TOKOM B
MarHuTHOM moJie?
a) F = BILsin0
6) F = qvBsinf
B) F =mv"2/r
r) F=mg
11. YcraHoB/IeHHe NPAaBUIBHOM MOCIeA0BaTeIbHOCTU. [IpaBUIbHBIN OTBET
HAIMIIUTE B BU/e NPABUJIBHOM MOC/1€10BAaTeIbHOCTH OYKB 4Yepe3 3alfATyIo.
YnopsaouuTe cTagui BOSHUKHOBEHHS] MHIYKIIMOHHOTO TOKA MPH MepeMeIeHNN
IIPOBOJAHMKA B MATHUTHOM I10JIE:
a) [IpoBoHMK nIepeMeniaeTcs B MarHUTHOM T10JIe
0) Bosznukaer 3/1C unaykuuu
B) [losBrisieTcss MHAYKIIMOHHBINA TOK
r) Tok co31aeT MarHUTHOE 10JIe, MPOTUBOJAEHCTBYIOIIEE ABHYKEHUIO
12. Onpenenenue coorBercTBus. IIpaBuibHbIE 0TBETHI HANMUIIKUTE B BU/e OYKBbI U
COOTBETCTBYIOLIEH eil HH(PEI.
CooTHecuTe 3aKOHBI AJIEKTpOMarueTusMa ¢ ux onucanueM (Bompoc — OTBer):
a) 3akoH Amriepa
0) 3axon Papanes
B) 3akoH JleHua
1. Cuna Toka B IPOBOAHMKE MPOMOPIIMOHATbHA MArHUTHON UHIYKIUHU U JITHHE
IIPOBOHUKA
2. OJ1C mHAYKIMU TPOMOPIHUOHATIBEHA CKOPOCTH U3MEHEHHSI MATHUTHOT'O ITOTOKA
3. IHAyKIMOHHBIN TOK HAINIpaBJIEH TaK, YTO MPOTUBOJAEHCTBYET U3MEHEHUIO MarHUTHOTO
MOTOKa
13. BBox oTrBeTa (TekcTOBOE MOJ1e). [IpaBu/IbLHBIN OTBET HANMIINMTE B BU/IE TEKCTA.
Hanummre onpenenenue MarHuTHOTO MOTOKA.
14. BBox oTrBeTa (TekcTOBOE M0J1e). [IpaBu/IbLHBIN OTBET HANMIINMTE B BU/IE TEKCTA.



Kak Ha3pIBaeTcs sIBIE€HUE, TP KOTOPOM BEIIECTBO COXPAHSAET HAMArHUYEHHOCTb I10CIIE
MIPEKPAIICHUS] BHEITHETO OIS ?
15. Bei0op onHoro npaBuiibHOro orsera. [IpaBuiibHbINH OTBET HANIMILINTE B BU/E
OYKBBI.
YTO NpoucXoANT ¢ MarHUTHOM MHAYKIMEN B KaTyIIKE, €CIIU Yepe3 HEE MPOITyCKaTh
00BN TOK?
a) MarautHas MHIyKIHs YMEHBIIAETCs
b) MarautHas HHIAYKIHS OCTaeTCs MOCTOSHHOM
¢) MaruuTHas MHAYKIUS YBEJINIUBAETCS
d) MaraurtHas UHAYKLHS UCYe3aeT
Kpamxkue memoouueckue yxazanus
Tectbl mpoBoasTcs B nuchbMeHHOU (opme. Tect cocrout u3 15 tectoBrix 3amanuil. Ha
BBINIOJIHEHHE TecTa oTBoauTcs 20 MuHYT. Bo Bpems npoBeieHHs TecTa HCIOIb30BaHHUE
JUTEPaTyphl U APYTUX UHPOPMAIIMOHHBIX PECYPCOB JAOIMYCKAETCs TOIBKO M0 MPEeBAPUTEILHOMY
COIJIACOBAHUIO C IIPENOAABATEIIEM.
IlIxana oyenku
Kpurepun oneHuBanus recra:
1. Bo16op oanoro npaBmibHoro orsera (1 6aa):
Bepno: 1 6amn
OmmoOka: 0 6amioB
2. Bb100p HeCKOJIBKUX NPAaBUIBLHBIX 0TBeTOB (1 0as):
[TonmHOCTBIO BEepHO (BBIOpaHBI BCE MTPABHIIbHBIE U TOJILKO MIPABUIIbHBIE OTBETHI): 1 Gain
BepHo BbIOpaHBI HEKOTOpPBIE OTBETHI, HO HE BCe (HAaIpUMep, OJWH U3 HECKOoIbKHX): 0.5
Oamia
HenpaBuibHble WM He Bce paBUIIbHBIE OTBETHI BbIOpaHbl: ) GaioB
3. YcraHoBJleHHEe IPABUJIbLHOM mocJienoBaTejbHOCTH (1 6a11):
[TomHOCTBIO MpaBUWIIbHBIN TOPsIOK: 1 Gasn
OpuH UM 1Ba 1ara B HempaBuiIbHOM nopsjke: 0.5 6amia
HenpasunbHelii nopsaok: 0 6amion
4. BBoa npaBuibHOro orBera (1 6amn):
[TomHOCTBIO MpaBUIIbHBIN OTBET: 1 6ast
Henpasunpheiii otBeT: 0 6amioB
5. Onpenenenne coorBercTBus (1 6aywn):
[TomHOCTBIO MpaBUIILHOE COOTBETCTBUE: 1 Oan
OpvH WM 1Ba HETIPaBUIILHO COMOCTABJICHHBIX 31eMenTa: 0.5 6ana
HenpasunsHoe cootrBercTBUE: () GaisioB
Hrorosas ounenka
e MakcumanbHOE KOJIn4ecTBO Oayios: 15
e MuHuManpHOE KOIu4ecTBO 6amioB: 0
e bayuibl HAYUCIISIIOTCS 3@ KaXIbIil BOIIPOC MO KPUTEPUSIM BBIIIIE.

OuenuBanmue:

15-13 6anioB — OTJIMYHO

12-10 6am1oB — X0poI1o

9-7 6anyoB — yJIOBIETBOPUTEIHHO

6 1 MeHee 0ayIOB — HEYAOBJIETBOPUTEIILHO

5.2 Ilpumepsbl 3a1aHNI AJI51 BHINOJHEHUS] KOHTPOJIbHBIX padoT

KonTpoabnast padora 1 "Mexanuka'
1. KOOp)II/IHaTI)I ABYX MaTCpHUAJIBbHBIX TOUCK BBIPAXKAKOTCA 3aBUCHUMOCTSAMU OT BPEMCHU
YPaBHEHUSMHU



x;=20+2t-4¢ u x,=2+2t+0,5¢. B xakoi MOMEHT BPEMEHH MPOEKIMH ITHX CKOPOCTEH
OyayT oauHakoBeiMH? YeMy OyIyT paBHBI CKOPOCTH M YCKOPEHHUS 3THUX TOYEK B JTOT
MoMeHT? Omeem npedcmasvme 8 cucmeme UHMePHAYUOHATLHOU.

2. Teno OpomieHo ¢ 0OpbpIBa B TOPU3OHTAJIHLHOM HAINpPaBICHUH CO CKOPOCTBIO 7M/C.
Bricota o6priBa 10M. Ompenenure BelNWYHHY TEepeMEILCHUS Tena W Bpems mnaaeHus. Omeem
npeocmasvme 8 cucmeme UHMepHAYUOHAIbHOLL.

3. HakioHHast mI0CKOCTh, 00pasyromias yroi 25° ¢ IIocKOCTbI0 FOPU30HTa, MMEET ITMHY
2Mm. Teno, OBUTasCh paBHOYCKOPEHHO, COCKOJIB3HYJIO C 3TOM IUIOCKOCTH 3a 2¢. Omnpenenuthb
KOO(QQUIMEHT TpeHuss Tena O IUIOCKOCTb. Omeem  mpeocmagvme 6 — cucmeme
UHMEPHAYUOHATLHO.

4. Ilyns, nerdmas TOPU3OHTAJIBHO, IONAJAaeT B IIAP, MOABEIICHHBII HAa HEBECOMOM
KECTKOM CTEp)KHE, U 3acTpeBaeT B HeM. Macca mynu B 1000 pa3 MeHbIe Macchl Inapa.
PaccTosiHMe OT LieHTpa mapa OO TOYKM MojaBeca cTepxHs 1Mm. HaliTu ckopocThs mynu, eciau
M3BECTHO, YTO CTEPKEHb C IIAPOM OTKIOHMICS OT yaapa mmyau Ha yroan 10°. Omeem
npeocmaegvme 6 cucmeme UHMeEPHAYUOHATLHOI.

5. llapuk paauycom r=2MM MajgaeT B INIMLEPUHE C OCTOSIHHON CKOPOCTHIO V=8,5 MM/c.
Omnpenenure uncno PeliHonpaca Re m mIoTHOCTH p; Marepuala IIapuKa, €ClIM KPUTHUECKOE
gyucno Peinonsaca Re,=0,5. IlnotHoCcTs mimmepuHa p=1,26r/cM’, IuHAMHYECKass BA3KOCTH
rnunepuna N=1,48 Ila-c. Omeem npedcmasvme 6 cucmeme uHmMeEPHAYUOHANLHOU.

KonTpoasnas padora 2 '""Mouexkyasipuas ¢puszuka'

1. B cocyne oopemoM V = 10 1 cogepkuTcs uaeanbHelil ra3 npu temmepatype T = 300 K
n paneHnn P = 2 arm . HailTu konm4ecTBO BelIeCTBA N Tra3a W YHUCIO MOJEKYT N,
cozepxatuxcs B cocyne. Omeem npeocmagvme 8 cucmeme UHMePHAYUOHATLHOU.

2. T'a3 maxoautes npu temneparype T = 400 K. OnpenenuTs CpeIHIOI0 KUHETHYECKYIO
HHEPIrHUI0 MOCTYNATEIBHOTO JBUKEHMS OJTHOM MOJIEKYJIBI T'a3a U CPENHIOI CKOPOCTh MOJIEKY,
€CIM HM3BECTHO, 4YTO JTO KHCIopoa (MonekymsipHas macca M = 32 r / monb). Omeem
npeocmaegvme 6 cucmeme UHMePHAYUOHATLHOIL.

3. 1 MOnp HAeaJbHOTO ra3a, MepBOHAYAILHO Haxoxsuierocs npu temneparype 300 K,
HarpeBaloT MpH IOCTOSHHOM JaBiieHMHM 10 TemnepaTypsl 600 K. Omnpenenuts paboty,
COBEpLICHHYIO Ta30oM B MpPOLECCe HAarpeBaHHs, U KOJMYECTBO TEIUIOTHI, MOJIYYEHHOE Ia3oM
(cuutath R =8, 31 [ /(Monb - K) ). Omeem npedcmasvme 6 cucmeme unmepHayuoHaibHoLL.

4. B cocyne ooremom V = 1 1 mpu temneparype T = 300 K HaxomuTcss BOJOPO.I
(monekynsapHas macca M = 2 r / Moinb). HaliTu cpeHeKkBaipaTHYHy0 CKOPOCTh MOJIEKYJI ra3a u
JaBJIEHHUE B COCYJE, €ClI Macca BoAopoJa B cocyne paBHa m = 0, 2 r. Omeem npeocmasbme
cucmeme UHMEPHAYUOHATILHOU.

5. Jlen maccoit m = 0, 5 kr nipu temneparype T = 0 o C moMmemiaroT B BOAY IPH TOM ke
temneparype. OnpeaenuTb, Kakoe KOIUYECTBO TEIJIOThI HEOOXOJUMO 3aTPATUTh ISl TTOJIHOTO
TUTaBJICHUS JIbJ]A, €CIIM YAETbHAs TeIUIoTa IJIaBlieHus jbaa paBHa A = 334 xJlx / kr. Omeem
npeocmasbme 8 cucmeme UHMepPHAYUOHANbHOLL.

KonTpoabnast padora 3 "Jnekrpuyectso’

1. Yepe3z npoBomHuk conpotuBieHMeM R = 5 OM npoTekaeT NOCTOSIHHBIA TOK.
Hanpsokenne Ha ero konuax pasHo U = 15 B. Halitu cuiny TOKa, ITPOXOIAILErO 4Yepes
MPOBOAHUK. Omeem npedcmasbme 8 cucmeme UHMEPHAYUOHATbHOLL.

2. OpHOpOIHOE AIIEKTPUIECKoe Tojie ¢ HamnpspkeHHocThio E = 1000 B / M neficTByer Ha
3apsia q = 5 MKi. Paccunrtats paboTy, COBEpIIEHHYIO STUM OJIEM IPU MEpEMEIIEHUH 3apsiaa Ha
pacctosamed = 0, 2 ™M B HampaBieHuu noss. Omeem npeocmasbme 6 cucmeme
UHMEPHAYUOHATHOI.

3. B uenu ¢ nocrossHHeIM HanpsbkeHuem U = 24 B uepe3 pesucrop R = 8§ OM npoxoaur
Tok I = 3 A. PaccuuTtaTh MOIIHOCTH, pacxolyemylo Ha pesuctope. Omeem npedcmasvme 8
cucmeme UHMEPHAYUOHATILHOU.

4. CoctaBbTe CHCTEMY ypaBHEHUH JUIS IIETH, COCTOAIICH U3 NBYX pe3ucTtopoB: R1 = 4
Om u R2 = 6 OM, coennHEHHBIX mociiefoBareabHo ¢ ucTouHukoM DJIC € = 12 B u BHyTpeHHUM



COINPOTHUBIIEHNEM HCTOUHUKA T = 2 Om. Haiinure cuny Toka B 1enu, Ucnonb3ys 3akoH Oma aiis
Bcell nenu. Omeem npeocmagvme 6 cucmeme UHMEPHAYUOHATLHOU.

5. B mpoBognuke mmuHOM L = 2 M M IUIOIIAJBI0 TONEPEYHOro cedeHus S =/
My’ conpoTuBieHne coctapasger R = 10 Om. Haiitm ynensHOe CONPOTHBIICHHE MaTepHana
npoBoJHUKA. Omeem npedcmagvme 8 cucmeme UHMeEPHAYUOHATLHOU.

KonTtposbHas padora 4 "Marnerusm"

1. Ilo mpsmMomy mnpoBomHuky mmHOM L = 0.5 M, pacnosio)keHHOM B OJHOPOJHOM
MarHuTHOM nose ¢ uaaykauet B = 0.2 Ti , mporekaet tok cunoi I =4 A . Onpenennre cuiy,
JIEHCTBYIOIYI0 Ha IPOBOJHUK, €CIM OH PAaCIOJIOXKEH oA yriioM o = 3 0o K HampaBJICHUIO
MarHuTHOTO Nojst. Omeem npedcmasvme 6 cucmeme UHMEPHAYUOHANbHOLL.

2. Boonp ocu z NpsIMOJIMHEMHOIO MPOBOJHUKA ¢ TOKOM | = 5 A HaxomurTcs Touka Ha
paccrosiHuu r = 0.1 M. Paccuntarh MarHuTHy10 MHAYKLIHIO B 3TOM Touke. Omeem npedcmagvme
6 cucmeme UHMePHAYUOHANLHOLL.

3. MarauTtHas MHAYKUUS Ha OCH KoJipla paaunycoM R = 0.2 M, 10 KOTOpOMY IIPOTEKAET
tok [ =3 A, B entpe Koubua cocrauser B = 2.5 x/ 0 ~°Txa . Halizure paauyc konbua. Omeem
npeocmasgvme 6 cucmeme UHMepPHAYUOHAIbHO.

4. Ha 3apsx q = 1 mKun, aBuwxkymmuiics co ckopocteto v = 10000 m/c, neiictByer
MarHuTHoe nosie ¢ uHaykuuen B = 0.5 T , nepneHauKyJIsipHOE CKOPOCTH JIBHMXKEHUS 3apsija.
Omnpenenure cuiny JlopeHua, aelcTByouryo Ha 3apsn. Omeem npeocmagvme 6 cucmeme
UHMEPHAYUOHANbHOU.

5. Baytpu conenouaa ¢ anuHoi 1 = 0.5 M u yncnom ButkoB N = 1000 , mo KoTopoMy
nporekaeT ToK [ = 2 A , MaruuTHas MHAyKIWs coctaBisier B = 4 x/ (0 ~ °Tn . Paccuurars
MarHuTHOE I10JIe BHYTPHU cojieHouna. Omeem npedcmasvme 6 cucmeme UHmepHayuoHaibHOU.

Kpamkue memoouueckue ykazanus

Ha BbimonHeHwe oJHOW KOHTPOJBHOM pabOTBl OTBOAUTCS He Oosiee  OJHOTO
JIByX4aCOBOTI'O 3aHATHUs. Pa3zpeaercs noab30BaThCs JIEKIIMOHHBIM MaTEPHUAJIOM.

IlIxana oyenku

Kpurepun oneHuBaHNs KOHTPOJIBLHOM padoThI:

[TpuBeneHo npaBuIbHOE pellieHue S5 3a1ad — 5 6a/ioB

[IpuBeneno npaBuibHOE pemieHue 4 3agayd — 4 6amioB

[TpuBeneHo npaBuiIbHOE pelieHue 3 3a1ad — 3 6aIoB

[IpuBeneHo npaBuiibHOE pelieHue 2 3ajad — 2 6auioB

[TpuBeneno npaBuibHOE pewieHue 1 3agaun — 1 Oamia

5.3 Bonpockl K 3K3aMeHy

MexaHuka

1. Onumute ocHOBHBIE 3aKOHBI HbtoTOHA. [IpuBeauTe npumMepsl UX IPUMEHEHUS B
peanbHOM KU3HU.

2. Yro Takoe unepuusa? Kak oHa nposBisieTcss B MEXaHUYECKUX Ipoleccax?

3. B uem 3akiro4aeTcsi 3aKOH BCEMUPHOI0 TAroTeHUs1? Kak ero npuMeHs 0T B aCTPOHOMUU?

4. Yrto Takoe yckopeHue? Kak OHO CBSI3aHO € CHJION M MacCoil COrsIaCHO BTOPOMY 3aKOHY
HeroTona?

5. OObscHUTE NOHATUE CUIIBI TpeHHs. Kakue BUIIbI TPEHUS CYIIECTBYIOT U B UM UX
paznuuus?

6. KakoBa ponb cuiibl ynipyroctu B Mexanuke? [IpuBenure npumep e€ necTBus.

7. Uro Takoe MmexaHuueckas 3Heprus? OOBsSCHUTE Pa3HUILY MEXITY KHHETHUYECKOU U
MOTEHLMATBHON YHEPTUEN.

8. Uro Takoe padota cuibl? Kakyro Gpopmyiy HCHONB3YIOT AJis pacueTa paboThI
MTOCTOSITHHOM CHJIBI?



10.

11

14.

Yro takoe umnyibc? Kakoil 3akoH cOXpaHeHHsI UMITYJIbCAa MOXKHO IPUMEHUTH K
CHCTEMaM B3aMMOJICHCTBYIOMINX TEJ?

OOBsicHUTE MOHATHE MOMEHTa HHepLUH. Kak BEIYNCIIAETCS MOMEHT UHEPLIUH IS
Pa3IMYHBIX TeJ (Hampumep, Ui KpyTiaoro Jucka, cgepol)?

. Kax cBs3anbI YTJIOBOC YCKOPCHHUC U JIMHEHOE yCKOpeHI/Ie? HpI/IBC,Z[I/ITe IMPUMCPEIL.
12.
13.

OOBsCHUTE, YTO TAaKOE IICHTPOCTPEMHUTEILHOE YCKOPEHUE U IICHTPOCTPEMHTEIbHAS CHJIA.
Uro Takoe konebanus? Yem oTaHUalOTCs MEPUOANUSCKUE U allepUOINICCKUE
KoneOanus?

Uto Takoe 3aKOH COXpaHEeHHs MexaHuueckoi sueprun? [IpuBeaure npumep ero
HpI/IMeHeHI/Iﬂ B 3a71a4e.

MouiekyasipHasi (pU3MKA U TEPMOAHMHAMHUKA

[S—

UTto Takoe MOJIEKYJIIpHO-KHHEeTHYECKast Teopusi? OnuimTe €€ OCHOBHBIE TIOJIOKCHHUS.

2. OOBsACHUTE MOHATUE TEMIIEPATYPhI C TOYKU 3PSHUSI MOJICKYIISIPHON (DU3UKH.

3. Uro Takoe uaeanbHbI Ta3? KakoBbl OCHOBHBIE 3aKOHBI, KOTOPBIM IO TYMHSIETCS
MOBE/ICHNE UIeaTbHOro ra3a’?

4. Yto Takoe BHYTPECHHSISI SHEPTUS UACATHLHOTO ra3a U Kak €€ MOYKHO BBIPA3UTh Uepe3
TEMIIEPaTypy ¥ KOJTUYECTBO BemiecTra?

5. Uro Takoe muddy3us U KakKuM 00pa3oM MOJICKYJIbI YIaCTBYIOT B 3TOM Iporiecce?

6. Kaxk uzMmeHsieTcs 1aBlieHUE Ta3a Mpu U3MEHEHUH €ro TEMIepaTyphl, 00beMa HIn
KOJIMYECTBA BeIIeCcTBa (OCHOBHBIE I'a30BbI€ 3aKOHBI)?

DJIeKTPUYECTBO

1. Yro Takoe smekTpuyeckoe mosie? ONUImTe ero OCHOBHBIE CBOMCTBA.

2. B uewm 3axmouaercs 3akoH Kynona? Kak Beruucisiercs cusia B3auMOJICHCTBUS MEXTY
JIBYMS 3apsIIOBBIMH TOUKAMH?

3. Uro Takoe HaMpsHKEHHOCTH dJIeKTpuuecKoro nois? Kak oHa cBs3aHa ¢ CUIIOH,
JIEHCTBYIOIIEH Ha 3aps]l B 3TOM moJje?

4. OOBsACHUTE MOHATHE TOTEHIMANIA U Pa3HOCTH MOTeHIMaNOB. Kak nusmepsercs
HaNPSDKEHUE B DJICKTPUYCCKOH TIeTH?

5. Uro Takoe 3akoH OMa uig ydacTka 1enu? Kak ero mpuMeHsoT Ui pacuera CHIIbl TOKa,
COIPOTHBIICHUS Y HAMPSIKCHUS?

6. Uro Takoe snekTpuyeckoe conpoTunieHne? Kak oHO 3aBUCUT OT MaTepuaa, IJIUHbI U
TUTONIA/IN TIOTIEPEYHOTO CEUCHUS TPOBOTHHUKA?

7. Uto Takoe éMKOCTh KOHAEeHcaTopa? Kak 3aBUCUT EMKOCTh OT T€OMETPUU KOHACHCATOpa U
JURJIEKTPUYECKON TPOHUIIAEMOCTH ?

8. KaxoBbl OCHOBHBIE IPUHIIUIIBI PA0OTHI STEKTPUUECKUX METIeH C Pe3UCTOPAMH,
KOHJICHCATOPaMHU Y WHTyKTUBHOCTSIMH?

9. OObsicauTe 3 (PeKT 3a3eMICHHS U €ro 3HAYCHHE I oOecriedeHusi 0€30MacHOCTH B
AIEKTPUICCKUX YCTAHOBKAX.

10. Kak paGoTaeTt 3aKOH COXpaHEHUS SHEPTUU B dNeKkTprueckoi nenu? [IpuBeaure npumep
pEIICHUS 33]]a9H 110 COXPAHCHHUIO YHEPTHH.

Marnerusm

1. Yro Takoe maruuTHOE 1Mosie? ONMUIINUTE €ro CBOWCTBA U CTIOCOOBI BU3YyalIU3aIlUH.

2. Kak B3auMOJIeHCTBYIOT MPOBOJHUKHU C TOKOM B MarHUTHOM Mosie? OnuIImTe 3aKOH
Awmmepa.

3. OObBsicHUTE NPUHIHM PAOOTHI KATYIIKH C TOKOM B MAarHUTHOM TioJie. Kak BbrauciseTcs

cuja, NeUCTBYIONIast Ha HEeE?



4. Yro Takoe MHAYKLUS MarHUTHOTro noiisi? Kak cBsi3aHO MarHUTHOE I10JIe C TOKaMHU (3aKOH
buora-Cagapa)?

5. Uro Takoe MarHUTHBIN MOTOK M Kak ero u3Mepstor? Onummure 3akoH Papanes o
AIIEKTPOMAarHUTHOW MHAYKIIHH.

6. UYrto Takoe caMOMHAYKLMS U B3auMHasl MHAYKIM? [IpuBeanre npuMepsl U3 TEXHUKH.

7. Kak onpenensiercs cuna JlopeHiia, 1eicTByromas Ha 3apsii B MarHuTHOM noJie? Kak 3to
UCIIOJIb3YETCS B YCKOPHUTENAX YacTHIL?

8. OObBsicHUTE MPUHLIMI PaOOTHI AJIEKTPOTreHEPATOPa U DIEKTPOBUTATENS C TOUKH 3PEHUS
Mar"eTusma.

Onruka

1. Yo Takoe cBer? OnuIMTe BOJIHOBYIO IIPUPOLY CBETA U €70 OCHOBHBIE XapaKTEPUCTUKU
(uacToTa, IJTMHA BOJHBI, CKOPOCTb).

2. OOBbsCHUTE 3aKOH OTPAXXEHUS U 3aKOH MpeoMIIeHus cBeTa. Kak pacCUMTHIBAIOTCS yTIIIbI
IIPU MIPOXO’KICHUH CBETA Yepe3 IpaHully IBYX cpen’?

3. Yro Takoe nudpakuus ceera? OOBSICHUTE OCHOBHBIE IPUHIUIBI TU(PPAKIIUN U KaK OHA
BIIMSIET HA paclpoCTpaHEHHE CBETA.

4. Yro takoe untepdepenius ceera? OnummuTe ycuoBus st 00pa3oBaHus
UHTEP(PEPEHIIMOHHBIX MOJIOC U TPUBEAUTE TPUMEPBHI.

5. Kakoe sBneHne Ha3piBaeTcs nossgpuzanueii cseta? [Ipuseaure npumepsl HCIIOJIb30BAHUS
MOJIIPU30BAaHHBIX JTyuyel B IPAKTHKE.

6. Yro takoe 1MH3bI? OOBSICHUTE pa3IUYie MEXIY BBITYKIBIMH U BOTHYTBIMU JINH3aMHU, &
Takke UX (POKyCHbIE CBOMCTBA.

7. UYrto Takoe nokasareib npenoMieHus? Kak 3aBUCUT yros npeaoMIIeHHs OT yIJia NaJeHUs

B Pa3IMYHBIX cpeaax’?

Yro Ttakoe ontuyeckas cuia JnH3bI? Kak oHa cBsi3aHa ¢ (POKYCHBIM pPacCTOsSHUEM?

9. Uro Takoe 3akoH CHemnnyca? Kak 3TOT 3aKOH UCHIOIB3YETCs sl OMUCAHUS
IIPEJIOMJIEHUS CBETA IIPYU MEPEXO0JE U3 OJHOU Cpelbl B IPYTry0?

10. Kak cTpositcs n3o0paxkeHus ¢ noMmolibto 1uH3? [IpuBeanre ocHOBHBIE MTpaBuUiia
MOCTPOCHUS N300paskeHUsI U1 BBIITYKJIOH U BOTHYTOM JIMH3HI.

11. Yro Takoe cnektp cBeTa? OOBSICHUTE, KAK CBET MOXKET OBITh Pa3IO’KEH Ha CIIEKTP C
MIOMOUIBIO IIPU3M UJIU PELIETOK.

12. Yro Takoe abepparuu B ontuke? OOBSCHUTE, YTO TAKOE XpoMaTHdecKas u cpepuueckas
abeppaliu, 1 Kak OHU UCIIPABIISIOTCS.

*

Kpamkue memoouueckue ykazanus

Omeemwvl Oavime 8 6ude Kpamkux HOpMYIUPOBOK, BKIIOYAIOWUX ONpedeseHus U
OCHOBHble Xapakmepucmuku (npu Heodoxooumocmu). Omeem Modcem OMAUYAMbCA  OM
GDopMYIUPOBKU IMATOHHO20 OMEemd, HO QOJINHCEH COBNAOAMb C IMALOHOM NO CMBICTLY.

Llxkana oyenxu

Kputepun onieHUBaHHUS IK3aMeHa:

B sk3amenanmonHoM Omjiere 2 Bompoca. Kpurepum ouneHMBaHHMSI JJIsl KaXKIAOI0
BOIpoca

MakcumasbHbIi 0201 32 01uH Bonpoc — 10 6aJ1710B:

10 6annoB — [lonHbliA, TOUHBIN U pa3BEPHYTHIN OTBET:

JlaHO ompesielieHHe OCHOBHBIX MTOHATUH U XapaKTEPUCTHUK.

[TosicHeHO, Kak 3aKOH WM TPUHIMI TPUMEHSETCS B 3aJadax TEXHOCHEPHOUH
0€301acCHOCTH WJIH MPOU3BOJICTBEHHBIX YCIOBHSIX.

[TpuBeaéH mpuMep WK MPAKTHIESCKOE IPUMEHEHHUE, €CITH 3TO YMECTHO.

7-9 6any0B — YacTUYHO MOJIHBINA OTBET:



Bepubie hopMynHpOBKY U MOHATHS, HO HE BCE aCMEKTHl PACKPBITHI, HAIPUMEP, YIYIIEH
MIpUMEP WX MPAKTUIECKOe TPUMEHEHNE.
4—6 0a10B — YacTUYHLBIN OTBET:
[IpuBeneHo TOMBKO OmMpeaesieHne 0e3 XapaKTePUCTUKH WM TPUMEHEHHS; COACPIKATCS
HEKOTOPBIC OIIHNOKH.
1-3 6aaya — HemnoHsIi OTBET:
YacTUYHO pPACKpBITHl JIMIIb OTJEIbHBIE ACIEKThl, HO B OTBETE€ HET IEJIOCTHOCTH;
OTCYTCTBYIOT HEOOXOIUMBIE OTIPEICIICHHUS.
0 6as10B — [loHOE OTCYTCTBHE BEPHOTO OTBETA.
JdomonHuTteabHblil 1 0211 32 ICHOCTH U3JI0KEHMS JIJTs1 KaKI0r0 BOIIPOCa:
[Ipucy:xnaercs, ecnu OTBET MOJAH JOTUYHO, YETKO U KPaTKO.
HToroBasi CTpyKTypa OLleHKH
e 3a KaX[Jblil BOIPOC CTYAEHT MOXKET MoyduTh 10 10 6amioB, Bkitoyast 1 Gan 3a
SICHOCTb.
e  MakcuMalbHBINH 001Ul Oa 3a sk3aMeH — 20 0aoB.

Hrorosas mkana

e 18-20 6annoB — OtinuHo: [loaHbIE, TOYHBIE OTBETHI C IPUMEPAMHU.

e 13-17 6annoB — Xopomo: B 0CHOBHOM NOJIHBIE OTBETHI C MUHUMAJIbHBIMU
YIYLEHUSIMU.

e 7-12 6a/s10B — Y 10Bi€TBOPUTENBHO: OCHOBHBIE MTOJIOKEHUS BEPHBI, HO €CTh
3HAYUTENIbHbIE YIYIEHUS WX OLIUOKH.

e 0-6 6annnoB — HeynoBnerBoputenbHo: OTBETHI HE COOTBETCTBYIOT KPUTEPUAM HIIN
COJIEpXKAT CEPbE3HBIE OITHOKHU.
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