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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

[leablo ocBoeHUS Yy4eOHOM IuCHUIUIMHBI «Du3uKa» sBiseTcs (GOopMUpOBaHUE Y
CTYZICHTOB TEOPETHUYECKUX 3HAHUH U MPAKTUYECKUX HABBIKOB B 00JaCTH (PM3UUECKUX MTPOILIECCOB
U SBJICHMM, JIEKAMX B OCHOBE TEXHOJIOTMYECKUX CUCTEM U INPOU3BOJCTBEHHBIX IPOLIECCOB,
HEOOXOIUMBIX JJIsl pPELIEHUS] MHKEHEPHBIX 3a/1a4 U OCBOCHHUS CHIEUAJIbHBIX JUCIIUILINH.

3agaun AMCHUIIMHBI:

1. OcBoeHHEe OCHOBHBIX 3AKOHOB M TeOPUil (PU3UKH.

- U3yunth QpyHnaameHTanbHble GU3NYECKUE MOHITHS M 3aKOHBI (MEXaHUKH, MOJIEKYISIPHON
¢u3uKK, TEPMOJMHAMUKHU, OHIIEKTPOAMHAMHUKH, KBAHTOBOM M SJIEPHOM (PHU3UKH), KOTOPHIE
HEOOXOIUMBI JIIsl TOHUMAaHUSI IPUPOAbI (UBUYECKUX SIBJICHUN U MPOILIECCOB, MPOUCXOA[IIUX B
TEXHUUYECKUX cuUcTemMax u MaTepuaiax.
2. @opMupoBaHHE HABBIKOB NPUMEHEHUN (PU3HYECKHUX MOJIeJIeil.

- Hayuutbcs ucnonb3oBath (pU3MYECKHe MOZIETH W METOJBI JJISi ONMHCAHUs, aHAIN3a H
IIPOrHO3a MOBEACHUS (DU3MUECKUX CHCTEM, BOSHUKAIOUIMX B MHKCHEPHOW MpPAKTHKE, a TaKkKe
pelIeHus 3a4a4 MeXIUCIUITIMHAPHOTO XapaKTepa.

3. PazBuTHE 3KCIIEPMMEHTAJIbHBIX YMEHHH.

- OBiageTp METOJAaMH MPOBEACHUS (PU3MUECKUX IKCIEPUMEHTOB, BKIIOYas 00pabOTKY
SKCHEPUMEHTAIBHBIX JAaHHBIX, OLIEHKY MOTPEUIHOCTEH, aHaIU3 PE3YJbTATOB U MHTEPIPETALINIO
¢u3nyeCKUX 3aKOHOMEPHOCTEH, YTO SIBJISETCS OCHOBOM HMHYKEHEPHOTO MOAXOAAa K PEIICHHUIO
po0JeM.

4. ®opMupOBaHHE MH/KEHEPHOT0 MbIIJICHUS.

- Pa3BuBaTh aHaNMUTHUYECKHE U TBOPUYECKHE CIIOCOOHOCTH CTYACHTOB, (OPMUPYS HAYUHOE
U MH)KCHEPHOE MBIIIICHHE Yepe3 pelIeHue 3a/1a4, TpeOYIONUX HHTETpaluy 3HaHUH U3 GU3UKH U
JPYTUX €CTECTBEHHO-HAYYHBIX U UHKEHEPHBIX AUCLUIUIMH.

S. IloAroToBKA K MCNOJ1b30BaHNI0 GU3NKHN B NPO(ecCHOHAILHOM 1eATeJbHOCTH.

[TpumensTh PU3NYECKue 3aKOHBI U METOJBI JJISl aHAIHM3a M ONTUMHU3ALNN WHKEHEPHBIX
pELIeHUH, a TaKKe JJIs1 IPOEKTUPOBAHUS, SKCIUTyaTallUd U MOJIEPHU3ALMN TEXHUYECKUX CUCTEM
Y IIPOLIECCOB.

6. PazBuTHe KOMIIeTeHIIMIT padoThl ¢ MHGOPMalHeil H KOMMYHUKAIIMH.

- YMeThb HCHOJb30BaTh COBPEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJOTHUM JJs IOUCKA,
aHaJIM3a W BU3yalIu3alMM (U3NYECKUX [aHHBIX, a TaKKe A TPaMOTHOTO IpEACTaBICHUS
pE3yJIBTaTOB UCCIIEI0OBaHU I B MUCbMEHHON " YCTHOHN dopme.
OTH 1IeTH U 3a/1a4¥ TOMOT'YT ¢(hOpMHUPOBATh y CTYJEHTOB KOMIJIEKCHOE TOHUMAaHKE poJiu (PU3UKU
B MX MNpOo(hecCHOHAIBHONW AEATENIBHOCTH U 3aJI0KUTh OCHOBY JJISi JTAJIbHEHIEro OCBOEHUS
CHeHaIM3UPOBAHHBIX TUCIUIUIMH U MPAKTUYECKON pabOTHlI.

[TnanupyembIMH pe3ysnbTaTaMyd 00Y4eHUs M0 AUCHUILUTUHE (MOAYIIIO), SIBISIIOTCS 3HAHUS,
yMeHHMsI, HaBbIKU. [lepeueHp MiaHupyeMbIX pe3ysIbTaToB OOydeHUs MO JUCUUILUIMHE (MOIYIIIO),
COOTHECEHHBIX C IJIAHUPYEMBIMH pe3yJbTaTaMU OCBOEHHUS 00pa3oBaTeNbHONW MPOTrPaMMBI,
npejcTanieH B Tabnuue 1.

Tabmuua 1 — Komnerenuu, popMupyeMble B pe3ysibTaTe U3Y4eHUS AUCHUILINHBI (MO1YJIs)

Pe3ynbTaTsl 00y4eHus 0 TUCIUILUTHHE
Kon u Koa u
Hassanue hopmynupoBka
ONOIM BO, | ®opmymposka | yyrucaropa | KOA
COKpallICHHOC KOMIIETEHIIUU AOCTUAKCHHUA pe3ynb DopMynupoBKa pe3ysbTaTa
KOMITETEHINN
Tara
21.05.04 OIIK-5 : OIIK-5.1k : P/l 3HaHUE | OCHOBHBIX 3aKOHOB, TEOPUIl U
«["opHoe Cnocoben Bri6upaer MPUHIUIOB KIaCCUYECKON U
MIPUMEHSTh METOJIBI COBpPEMEHHON (HU3MKN (MEXaHHKH,
METO/Ibl aHANIN3a, | aHaJu3a, MOJIEKYJISIpHOH (u3nkwy,
3HaHMS yIIpaBIIeHUS TEPMOJMHAMUKH,




JIETIO»

T

3aKOHOMEPHOCTEN
IOBEICHHS,
YIpaBJICHUS
CBOMCTBaAMH
TOPHBIX TIOPOJ U
COCTOSTHUEM
MacCHBa B
nporeccax
JOOBIYN U
nepepaboTku
MOJIE3HBIX
HCKOIIAEMBIX, a
TaKXKe MMpH
CTPOUTEBCTBE 1
AKCIUTyaTaI[IH
MOA3EMHBIX
00BEKTOB

CBOWMCTBAMH
TOPHBIX TIOPOL
U COCTOSIHUEM
MaccHBa B
npoieccax
I00BIUM U
nepepadoTKu
MOJIE3HBIX
HCKOIIAEMBIX U
npu
CTPOUTENILCTBE
u
IKCILUTyaTallu
[TOJA3EMHBIX
00BEKTOB

NIEKTPOAMHAMUKHI, KBAHTOBOM
(U3HUKH), KOTOPBIE OMMHUCHIBAIOT
MPUPO/THBIC SBICHHS M MPOLIECCHI B
WHKCHEPHBIX CHCTEMaX.

P2

YMenune

HCTIONb30BaTh (PU3UUECKHUE MOJIEIN
U MaTEMaTH4YECKUE METOIBI IS
aHaIM3a ¥ PEIICHHUS IPUKJIATHBIX
3a7ad B MHXKCHEPHOH MTPaKTHKE, a
TaKXe JUId ONUCAHMs, pacueTa U
MPOTHO3a MTOBEACHUS (PU3UUECKUX
CHCTEM.

P13

HaBrix

TUTAHUPOBAHUS U TIPOBEICHUS
(bH3HYECKUX IKCIIEPUMEHTOB,
00paboTKU U aHATH32
9KCIIEPUMEHTAIBHBIX TAHHBIX,
OLICHKH MOTPEIIHOCTEH, a TAaKKe
MPE/ICTABICHUS U HHTEPIIPETaIHs
pe3yJbTaTOB B BHJIE OTYETOB U
rpauKOB.

B nmponecce OCBOCHUA OJUCHUINIMHBI PEIOAOTCA 3aJadd BOCIIMTAHUA T'apMOHUYHO
pa3BHTOﬁ, HanHOTHqHOfI 1 CoOHUaJIbHO OTBETCTBEHHOM JIMYHOCTH HAa OCHOBE TpaAUuIIUOHHBIX
pOCCHfICKPIX AYXOBHO-HPAaBCTBCHHBIX U KYJIBTYPHO-UCTOPUUCCKUX IIGHHOCTGI;'I, MMpEaACTaBJICHHLIC

B TaOnuie 1.2.

Tabmuna 1.2 — I{eneBbie OpueHTHPHI BOCTIUTAHHMS

BocnurTarteabHbIe 321290

®opMuUpOBaHUE LICHHOCTel

eneBble OpUEHTHPHI

2 MecTo aucuuniuHbl (MoayJsi) B ctpykrype OIIOIT

OTHeceHMe NUCHUIUIMHBI K oO0s3arenpHON uactu brmoka 1 JlucuumiauHsl (MOIyNn)
yueOHOro TIaHa onpezaensercs crnenudukoir u muccueir BBI'Y, a Takke o0coOeHHOCTSIMU
B3anmojeiicteust BBI'Y ¢ pbelHKOM Tpyaa U permoHanbHBIMU TPeOOBaHUSIMH, BBIPAKEHHBIMH B
pe3yabpTaTax o0pa30BaHUsS U KOMIIETEHITUSX.

BxonHbiMu TpeOOBaHUSIMU, HEOOXOIWMBIMH Ui OCBOCHHUS JUCUUIUIMHBI, SBISETCS

HaJIM4he y OOydYaroImuxcss KOMIIETEHIIUMH,

o0Opa3oBaHusl.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

c(OPMUPOBAHHBIX Ha TMpPEAbLAYIIEM YPOBHE

O0vemM aucHUIUIMHBL (MOJYJsl) B 3a4eTHBIX EAMHHUIAX C YKa3aHUEM KOJHYecTBa
aKaJeMHYECKHX YacoB, BBIJIIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (O BUIaM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IHUIE 2.

Tabmuma 2 — O0mas Tpy10eMKOCTh JUCITUTITUHBI

Tpyno-
€MKOCTb
Cemectp
Hazpanue dopma (0D0)
Yacte
OI10IT o0yue- VI W Kype
BO HUS (3P0, (3.E)
0300) o

OO0BbeM KOHTAKTHOM paboThI (Yac)

Bcero

Bueaynu- Popwa
AynmuropHas Y CPC aTrec-
TOpHast —

nek. | mpak. | ma6. A | KCP




21.05.04

T'opHoe 0P0 ClL.b 2 4 60 18 18 18 1 5 84 €]
JIETT0

21.05.04

T'oproe OD0 ClL.Bb 3 4 60 18 18 18 1 5 84 €]
JIETIO

21.05.04

T'oproe OD0 ClL.Bb 4 4 83 36 18 18 1 10 61 €]
JIETI0

4 CTpyKTypa U co/iepKaHue U CUMILTHHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

TemaTuyeckuil miaH, OTpakarOUIMI COACpPX)AaHUE TUCLUUIUIMHBI (TIEpeUeHb pa3/iesioB U
TeM), CTPYKTYPUPOBAHHOE I10 BUJIaM Y4E€OHBIX 3aHATHI C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, MpHBeieH B Tabmuie 3.1

Tabmuma 3.1 — Pa3aensl mucuurinabl (MOIyIs), BUIbI y4eOHOH MEATeIbHOCTH U (POPMBI
TeKymero Koutpodis s OPO

Kon pe- Kos-Bo 4acoB, 0TBEIEHHOE Ha
dopma
Ne HasBanue Tembl 3yJbTaTa T n 1146 CPC TEKVILIErO KOHTDOLSL
00ydeHns CK paxt a yI Tp
1 cemecTp
PI1, TECT, KOHTPOJIbHAS
1 | Mexanuka P2, P13 12 12 12 54 pabora
2 MornexynsipHast pU3HKa 1 P11, 6 6 6 30 TECT, KOHTPOJIbHAS
TEPMOJMHAMUKA. PJ12, P/13 pabora.
2 cemecTp
PI1, TECT, KOHTPOJIbHAS
1 | DnexrpuuecTBoO PII2, PJI3 10 10 10 48 pabota
P/1, TeCT, KOHTPOJIbHAs
2 | Maruerusm PI2. PI3 8 8 8 36 pabota
3 cemecTp
PI1, TECT, KOHTPOJIbHAS
1 | I'eomeTpuuecKas ONTHKA PII2, PJI3 18 8 8 30 pabota
PI1, TeCT, KOHTPOJIbHAs
2 | BomHoBas onTHKa PI2. P13 18 10 10 31 pabota
HTtoro no tadamie 72 54 54 229

4.2 Copeprxanne pa3aejioB M TeM JUCHHILIHHBI (Moayas) Aass ODPO

1 cemecTp

Tema 1 Mexanuxka.

Conepxxanne Ttembl: 1.1. Kunematuka. OcHOBHble TOHATHUA MeXaHMKU. [lyTe u
nepemenieHne. CKOpocTb. YcKopeHue. Y CKOpeHHE MpU KPUBOJUHEHHOM JIBIKEHUH. 1.2. Buabl
MEXaHUYECKOTO JBMXeHUs. BpamatenbHoe aBuxkeHne. OCHOBHbBIE XapaKTEPUCTUKU. J(uHaMHKa.
[lepBbiii 3akoH HbtoToHa. Btopoit 3akon Heiorona. Tperuit 3akoH HeroTona. 1.3.
OyHnamMeHTanbHble  (QU3WYEeCKHEe  B3aUMOJACWCTBUA. [ paBUTAIMOHHOE  B3aWMOJIEHCTBUE.
DneKTpoMarHuTHOe B3aumojeicTeue. CuinbHOe W cinaboe B3aummonenctBus. 1.4. 3akoHbI
COXpaHEHHs B MexaHuke. MexaHudeckas sHeprusi. Kunetnueckas sHeprus u pabota. MoIHOCTb.
KoncepBaruBubie cunbl. HekoHcepBaTuBHBIE cuibl. [loTeHumanbHas sHeprus. CBs3b MEXIY
MOTEHIIMATBHOM SHEPTUEN U CUIION. 3aKOH COXpaHEHUsI MeXaHu4uecKou 3Hepruu. Umnynsc. 3akoH
COXpaHEHUs UMITYJIbca. AOCOTIOTHO yNIPYTHI B Heynpyrui yaap. 1.5. Mexanuka TBeporo Tena.
Hentp nnepuuu. MomeHT cuibl. MoMeHT umnyiabca. MomeHT nnepiuu. CBsi3b MOMEHTA HHEPLIUU
1 MOMEHTa uMItysbca. OCHOBHOE ypaBHEeHHE AUHAMUKH. [[puMepsl pacueta MOMEHTa WHEPITUH.
Teopema ['toitrenca-1leitnepa. Kunernueckas sHeprust TBepaoro tena. Pabora npu BpameHun
TBepaoro Tena. OmnucaHWe TMOCTYMAaTebHOTO W BpamaTeslbHOro nBrkeHus 1.6. OCHOBHBIC



MOHATUS U 3aKOHBI TMAPOAdPOMEXAaHUKHU. YPAaBHEHHE HEPA3PBIBHOCTU. YpaBHeHUE bepHyiuu.
Bsskocts xxuakoctei. 3akoH CTokca. .

@opMBl U METOJbl IPOBEACHMS 3aHIATHH IO TEME, NpUMEHSEMble 00pa30BaTEIbHBIC
TEXHOJIOTHH: CTaHapTHBIC 00pa30BaTEIbHbBIC TEXHOJIOTHH.

BI/II[BI CaMOCTOﬂTCHbHOfI IIOATOTOBKH CTyI[eHTOB 110 TEMEC: ITOATOTOBKA K HpaKTI/I‘ICCKOMy
3aHSATHIO.

Tema 2 Monexkynaprnas ¢pusuxa u mepmoOuHamuxd.

Copepxanue Tembl: 2.1. OchHoBuble mnonsatuss MKT. Temmneparypa. M3omporueccs.
VYpaBHeHUEe COCTOSIHMS HAcaIbHOro rasza. YpaBHeHue MenpaeneeBa-Knanelipona. OCHOBHBbIE
BeiBOABI MKT. OcnoBuHoe ypaBHenue MKT. 2.2. Peanbnbie ra3el. SIBieHust mnepeHoca.
Tepmonnuamuka. OcHoBHbIE mNOHATHS. [lepBoe Hayalo TEpPMOAMHAMUKHU. TemIOeMKOCTb.
Amnabarnyeckuii mpouecc 2.3. Ilonurponmueckuii mporecc. IIpuMeHeHue mepBOro Havama
TEPMOJMHAMHUKN K H30mpolreccaM. Bropoe Hauano tepmonuHamuku. DHTponwus. [Ipobiema
TEIJIOBOM CMEPTH BCEJICHHOU. TpeThe Hauaao TEPMOAUHAMUKH. .

@opMbl 1 METOJbI IPOBEACHHS 3aHATHA 1O TeMe, NMpUMEHseMble 00pa3oBaTeibHbIC
TEXHOJIOTUH: CTAaHAAapPTHBIE 00Pa30BaTEbHBIC TEXHOJIOTHH.

Buabl caMocTOSATENBHOM NOATOTOBKU CTYIEHTOB IO TEME: MOATOTOBKA K IPAKTUYECKOMY
3aHSTHIO.

2 cemecTp

Tema 1 dnexmpuuecmeo.

Conepxanne TeMbl: 1.1. DnekTpocTaTuka. DIEKTPOCTATUYECKOE TMOJE. DIEKTPUUECKUI
3apsia. CBONCTBA ANEKTPUUYECKUX 3apsI0B. XapaKTEPUCTUKU dIIEKTPHUUECKOro mosist. CBI3b MEXIy
HANPSDKEHHOCTBIO M MOTEHIMAIOM. DJileKTpuueckuil qunoisb. 1.2. Cuna Toka. [InmoTHOCTh TOKa.
B3anmocBs3b CKOpOCTH HampaBICHHOTO ABMXKEHHUS 3apsOB U IUIOTHOCTH Toka. HampspkeHue.
ConportuBienue. YcCIOBHUS MPOXOXKIEHUS IOCTOSIHHOIO 3JIEKTpUYecKoro Toka. IloHsTue
ANEKTPOABIDKYILEH cuibl. HampsbkeHue nis yyacTKa HEenu MOCTOSIHHOTO Toka. 3akoH Oma st
yuacTka 1enu. 3akoH Oma i 3aMKHYTOW IeNd B HWHTErpanbHO (opme. 3akon Oma s
3aMKHYTOH 1ienu B quddepenunanbHoi Gopme. 1.3. PasserBnennsie nenu. [Ipasuna Kupxrodga.
PabGorta u momHocTh TOKa JyIs ydyacTtka menu. Hterpanbnbiii 3akoH Jxoyns ? Jlenna. 3akoH
Jxoyns-Jlenna B quddepennnansHoi hopme. [loneznas u nmomHas paboTa HCTOYHHUKA TOKA. .

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHJapTHBIE 00pa30BaTeNbHBIE TEXHOIOTHH.

Bunel camocTosTenbHOM MOATOTOBKH CTYAEHTOB 10 TEME: MOJArOTOBKA K MPAKTUYECKOMY
3aHATUIO.

Tema 2 Maenemusm.

Conepxanne Temsbl: 2.1. MarautHoe nose. JlelictBue MarHuTHOTO 1osst. OneIT Dpcrena.
3akoH Ammnepa. MarHUTHbIH MOMEHT. MarHuTHass MHAYKUMS. JIMHUM MarHUTHOM WHIYKIUU.
MukpoToku U MakpoToku. HampsykeHHOCTh MarHUTHOTO MOJsl. MarHUTHBIN NOTOK. 2.2. 3aKOH
buo-Casapa Jlanmnaca. Cuna Jlopenna. Cuna Ammnepa. Teopema Octporpaackoro-I'aycca. PaGora
0 MEPEMEIIECHUIO MPOBOIHUKA C TOKOM B MarHUTHOM ToJe€. 2.3. DIeKTpOMarHuTHasE MHAYKIHS.
[TpaBuno Jlenna. Tpancdopmaropsl. I'enepatopsl. Y paBHenuss MakcBesia. .

@®opMbl U METOJIbI NPOBEICHHS 3aHITUA MO TeMe, NMpUMEHseMble 00pa3oBaTelbHbIE
TEXHOJIOTUH: CTaH/IapTHbIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

Buzbl caMoCTOATENBHOM MOATOTOBKHU CTYI€HTOB IO TEME: MOATOTOBKA K IPAKTUYECKOMY
3aHATUIO.

3 cemecTp
Tema I 'eomempuueckas onmuxka.



Copepxanne Tembl: 1.1 IloHATHS reomMeTpuuecKold ONTHKU. 3aKOHBI F€OMETPUYECKON
onTuku. JIuH3a W €€ OCHOBHBIE 3JEMEHTHI. XOJ Jydyed B JuH3e. DOKYCHOE pacCTOSHUE U
omruueckas cwia Jiua3bl. Dopmyna Torkoi 3k 1.2 [lnockoe 3epkano. Chepudeckoe 3epkaio.
[Tpenominsromas npusma. [InockonapaienbHas MacTUHa. .

@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, NpUMEHseMble 00pa3oBaTEeIbHBIC
TEXHOJIOTHH: CTaHJapTHBIE 00pa30BaTeNIbHbIC TEXHOJIOTUH.

Bupl caMOCTOSATENBHOM MOATOTOBKH CTYIEHTOB IO TEME: MOJAr0TOBKA K MPAKTHUECKOMY
3aHATHIO.

Tema 2 Bonnosas onmuxa.

Conepxanne Ttembl: 2.1 Hutepdepenums. MurepdepeHunonnas kapTuHa. Y CIOBHUE
MUHMMyMa U MakcuMyMa HHTepdepeHuuu. Pacuer mHTephepeHIMOHHONW KapTHHBI OT JBYX
UCTOYHUKOB. MHTepdepenuns B ToHkux IuieHkax. Kombua Heiotona. 2.2 Jludpakuus csera.
Hudpakmus Dpaynrodepa Ha omuoit menu. udpaknwonnas pemerka. 2.3 I[lonspuzamus.
[Tonsspu3zaTopsl 1 aHanu3atopsl. 3akoH Matoca. 3akoH bprocrepa. 2.4 lucnepeus .

@opMbl U METOABI IMPOBEAEHUS 3aHATUI IO TeMe, NpPUMEHsieMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: CTAaHAAapPTHBIE 00Pa30BaTEbHBIC TEXHOJIOTHH.

Bunel camocToATENbHON MOATOTOBKH CTYACHTOB I10 TEME: IOArOTOBKA K IPAKTUYECKOMY
3aHSTHIO.

5 Meroauyeckne YyKazaHusl sl OOYYAIOIIMXCH MO M3YYEHHI0 M PpPealu3aluu
AUCHHUILIMHBI (MOZYJIs1)

5.1 Meroanueckne peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHI0 [UCUMIUIMHBI H 10
o0eceYeHN 0 CaMOCTOSITeJIbHOM padoThI

B xone wu3ydyeHus JaHHOW MAMCUMILIMHBI CTYAEHT CIYIIAe€T JIEKIMU U BBIIOJIHSET
npakTHdeckue padboTel. [Ipy MOAroTOBKE K MPAKTUYECKUM 3aHATUSAM CTYACHT CaMOCTOSITEIIBHO
U3y4aeT yuyeOHYIO IUTepaTypy, HEOOXOAUMYIO JJis BBIMOJIHEHUs paboThl. [ momolu cTyaeHTy
B OCBOEHHM TEOPETHYECKOT0 MarepHaja (JEKIUOHHBIX 3aHATHI) MPEeIyCMOTPEHbI PEryispHble
KOHCYJIbTAllMM BEJIYILEro MpenogaBaTens

OOyueHune CTpOUTCS ¢ MPUMEHEHUEM AKTUBHBIX U MHTEPAKTHBHBIX METOJOB OOyuUeHHUs.
W3ydyeHne TeopeTHyecKoro Marepuaina JTUCIUIUIMHBI Ha JIEKIMOHHBIX 3aHATUSAX MPOHUCXOIUT C
UCIIO0JIb30BaHUEM MeIna-000pyJ0BaHUs.

[Ipy wu3yueHuum JaHHOM JUCHMIUIMHBI B COOTBETCTBUM C TpeboBanusmu OI'OC
BO mnpumeHst0TCS MHHOBAIMOHHBIE TEXHOJIOTHH O0yUeHUs, Pa3BUBAIOIINE HABBIKM KOMAaHIHOM
paboThl, MEXJIMYHOCTHOM KOMMYHUKALIUM, MPHUHITHUS PpELICHUH, JHIEPCKUE KauecTBa.
[IpenogaBanvie JaHHOW JUCHUIUIMHBI YYHUTHIBAET PETUOHAIBHYIO U TPO(ECCHOHATHHYIO
cnenuuky JlaabHEBOCTOYHOIO pEervuoHa NpHU pean3alli coiepaHus oOpa3oBaHUS U
dbopMUpOBaHUN KOMIETEHIINI BBITYCKHHKA, onpenensemMbix HacTtosimum GI'OC BO.

B mpouecce  paboTel  HaA < cuTyauussMu y  oOywyaeMmbIx  (opmupyercs
KOHKYPEHTOCIIOCOOHOCTb, Pa3BUBAECTCS MEPCOHAJbHAS U KOJJIEKTMBHAs OTBETCTBEHHOCTb,
UM YIOTCS JINYHOCTHBIE LIEHHOCTU U YCTaHOBKHU.

3aanus 1J151 CAMOCTOAATEIbHON PadOThI CTY/ICHTOB:

1. Ananuz mennogozo banranca 8 UHICeHepHol cucmeme (Icce Unu 00KIA0):

3amanue: BBIMOMHUTH aHaIM3 TeEIUIOBOro OamaHca Ui BBIOPAHHOTO TEXHUYECKOTO
yCTpocTBa (HanpuMep, ABUraTesl, IeUr WM XOJI0IUIbHONW YCTAHOBKH ), MCCIIEA0BATH IPOLECCHI
TEII000MEHa, OUEHUTh 3()()EKTUBHOCTh CUCTEMBI C TOYKHM 3PEHUS MHHHMMHU3ALUHU TOTEPh
sHeprun. OOBem: 5-7 crtpanui. Pexomenmamuu: Hcmonp3oBaTh 3aKOHBI TEPMOJAMHAMUKH,
MPUBECTU MPUMEPHl pacyeTra TeIIoNepeaayn, HCIONb30BaTh JTUArPAMMbl M CXEMBI IS



WLTIOCTpAINU TETI000MEHa.
2. Mooenuposanue mexanuuyeckux Ha2py30K Ha KOHCMPYKYuu (npaxmuyeckoe 3a0anue).

3ananue: CMmonenupoBaTh BO3JACHCTBHE MEXAHMYECKUX HArpy30K Ha IPOCTYIO
KOHCTPYKIUIO (Hampumep, OalKy WIM KOJIOHHY) C TOMOIIbIO MPOrPaMMHOIO OOecreyeHus
(manmpumep, SolidWorks, ANSYS). Ouenuts npeaensl MPOYHOCTH U BBHIOPATh ONTHMAIbHBIN
matepuain. OobveM : OTueT ¢ pe3yabTaTaMu MoJIeTupoBanus — 6—-8 crpanun.  Pexomenpauuu:
Hcnonb30BaTh 3HAHUS MO0 MEXaHMKE, IIPUBECTH 0OOCHOBAHUE BBHIOOpA MaTepHasa, paCCMOTPETh
peabHbIE YCIOBHS Harpy3KH.

3. Paccuem u oyenka ypo6Hs 31eKmpOMASHUMHO20 U3NYUeHUs 8 pabouell 30He:

3ananue: BpIMONHUTHE pacdyeT ypoOBHS SJIEKTPOMAarHUTHOTO MOJsi B paboueil 30He U
OLICHUTh €ro BO3JCICTBME Ha IepcoHal. PaccMOTperb HEOOXOAMMOCTh — 3aIIMTHBIX
Meponpusatuii.  O0bem: 4-5 cTpaHUIl ¢ pacyeTaMu U BbIBOJaMH.  PekoMeHnanuu: [IpumeHsaTs
dopMynbl pacyeTa MHTEHCHUBHOCTH AJIEKTPOMArHUTHOTO IIOJIA, MCIOJIB30BaTb HOPMATHUBHBIC
JaHHble JUIS  OLEHKM YpOBHSA  0O€30HaCHOCTH, MPEUIOKHUTh  CIIOCOOBI  CHHKEHUS
AJIEKTPOMAarHuTHOTO BO3JICHCTBUS.
4. Onpeodenenue menionpoBOOHOCMU CMPOUMENbHLIX MAMePUanos OJs NpouU3B00CHEEHHbIX
nomeweHu:

3ananue: BpmomHuTh pacuer Kod(h@UIMEHTa TETUIONPOBOAHOCTH IS Pa3IUYHBIX
CTPOMTENBHBIX MAaTepHANIOB, HCIIOIB3YEMbIX B IPOHM3BOJCTBEHHBIX IOMEIICHUAX, YTOOBI
MPEJIOKUTh ONTHUMAJIbHBIE PELICHUS MO Terou3osaiuu. O0beM: 5—6 CTpaHHIl pacyeToB U
aHamm3a.  Pexomenpanuu: Vcmonp30BaTh TaOJMHMIBI CBOMCTB MaTEpUANOB, METOIBI pacueTa
TEeIUIoNepeladyn, JaTh PEKOMEHIAIUU IO BBIOOPY MaTepraioB ISl TIIIOU30SIIIH.

5. Ananus axycmuueckux napamempog u npoeKmuposanue 38yKOUONAYUU padboue2o
mecma:

3ananue: OLEHUTh YPOBEHb 3BYKOBOT'O JIaBJICHUS B paboueli 30He U pa3paboTaTbh MEpHI 110
3BYKOU3OJISIIIMK C UCTIOJIb30BAHUEM 3aKOHOB aKyCTHKU.  OO0beM: 5—6 cTpaHHI] ¢ pacyeTaMH U
BbIBOZaMu. Pexkomennamuu: [IpumeHnuTts (hopmyibl st pacdera ypoBHS IIyMa, pacCMOTPETh
CIOCOObl CHUKEHMsI IIlyMa, YYUTHIBATh HOPMATHUBHBIE TpeOOBaHHSA IO YPOBHIO 3BYKa B
IIPOU3BOJICTBEHHBIX IIOMELLEHUSX.
6. [Ipumenenue 8mopoco 3aKOHA MEPMOOUHAMUKU O AHAIU3A IPDeKmusHOCMU Menio8biX
MAUWUH:

3ananue: M3yuuth BTOpOM 3aKOH TEPMOJAMHAMUKHM Ha MPUMEpPE TEIJIOBOW MalIWHBI U
paccuntats KIIJI nans  noBblmieHUss  3HEProdp@GEKTHUBHOCTH B MPOM3BOACTBEHHBIX
YCIIOBUSX. O0Bem: 5-6 cTpaHuIl ¢ aHAIM30M M pacdetamu. PexomeHnpaumu: PaccMoTpeTsb
dbopmynsl mist pacyeta KIIJ[, mpuBecTr mpumepsl U3 TPOU3BOACTBEHHOM NMPAKTUKH, 00OCHOBATh
YT YIy4lIeHUs S3HeprodpPpekTUBHOCTH

MeTtoanyeckue peKOMeHAAINH J1JIsl BbINOJTHEHHUS 32 JAHMIi:

1. IInannpoBaHue BpEMEHHU:

Paznenute Bpemsi Ha BBIMOJIHEHUE KaXIOTO 3aJaHMsl 110 HENENsIM, YUYUThIBask 00beM U
cl0XkHOCTh. Pexomenayercs yaensats 10—12 dacoB Ha Kaxkqoe KpYyNHOE 3adaHue (Hampumep,
pacyer TerIoU30JS 1IN WIH MOJIEIUPOBAHUE), U 5—6 4aCOB Ha MEHEE TPYL0EMKHUE 3aJaHUsI, TAKHE
KaK 3CCe WIH aHaJIN3.

2. [Tonck MCTOYHUKOB:

Hcnonb3yiiTe HaydHble 0a3bl JaHHBIX, HOpMaTHBHBIE TokyMeHTHI ('OCTs1, CHullsr, ITYD
U T.J.), a TaK)Ke yueOHbIe TOCOOUS U JEKIUH. 3aJaHusl TOJKHBI OCHOBBIBATHCS HA IPOBEPEHHBIX
HCTOYHUKAX.

3. PabGota ¢ mporpaMMHBIM 0OECTIECUCHUEM:

Ecnu 3ananue TpeOyeT NMpUMEHEHHs BBIYMCIUTENBHOW TEXHUKHU WM MOJEIMPOBAHUS,
3apaHee O3HAKOMbTECh C MPOTpaMMHBIM oOOecredeHHeM. BBINOTHUTE HECKOJIbKO TECTOBBIX
3aJaHuii, 4yTOOBl HAay4UThCS pPaboOTaTh C HHTep(deiicoM MporpaMmbl U THPaBUIBHO BBOAMTH
HCXOJIHbIE TaHHBIE.

4. B3auMoIeliCTBUE C NIPENOIaBATEIEM:




PerynspHo oOcyxkmaiiTe pe3ynbTaThl ¢ MPENogaBaTesieM, OCOOEHHO B CIydae CIOMKHBIX
pacueTHBIX 3aJa4 WU MOJEIMPOBAHHUSA. DTO MOMOXKET M30eXaTh OMMOOK UM KOPPEKTUPOBATH
HanpaBJIeHUs! paOOTHl HA PAHHUX JTarax.

5. Oopmnenue oTu€TOB:

Kaxnapii OoT4€T NOJDKEH COIep:KaTh TUTYJIBHBIM JIUCT, KPaTKOE BBEIACHUE B 3ajaady,
TEOPETUYECKYI0 YacTh, PacuéThl WJIM MOJCIUPOBAHME, BBIBOABI U CIHCOK HCIIOIb30BAaHHON
nutepatypsl. Cobmoaiite TpeboBaHus K 0()OPMIICHHIO, YCTAHOBIICHHBIC BY30M.

6. AHaNIM3 NOJYYEHHBIX JTAHHBIX:

[Ipu BBIMOTHEHUHN pACYETOB WK MOJICTUPOBAHUS BAXKHO MIPOBOJUTH KPUTHUECKUIN aHAIIN3
MOJIYYEHHBIX PE3YJbTaTOB U COOTHOCHUTh MX C TEOPETUUYECKHMMM 3HAHUSMU M HOPMAaTHUBAMHU.
BrIBOIBI TOIDKHBI OBITH 0OOCHOBAHHBIMU M COITOCTABUMBIMHU C MTPAKTUYCCKUMHE YCIIOBUSMHU.

7. CaMOKOHTPOJIb:

[IpoBepsAliTe TOYHOCTH PACYETOB HECKOJIBKO pa3. OMmHUOKM B BBIYHCICHHUAX MOTYT
MIPUBECTU K HEBEPHBIM BBIBOJIAM, YTO OCOOEHHO Ba)KHO B BOIpOcax TexHochepHoii 6e30MmacHOCTH.

OTH 3a7aHus W METOAMYECKHE PEKOMEHJAIMK IOMOTYT CTyIeHTaM c(hopMupoBaTh
CUCTEMHOE NOHMMaHHE (U3MUECKUX IPOILECCOB B KOHTEKCTE oOOecreueHus: TeXHOC(hepHOH
0€30MacCHOCTH, Pa3BUTh aHATUTUUYECKNUE U PACUETHBIC HABBIKH, a TAK)KE IPUMEHUTD I1OTYUCHHbIE
3HAHUS Ha MPAKTUKE.

5.2 OcobeHHocTn opraHuzauuu OO0y4YeHUs] IS JIML € OrPAHMYEHHBIMH BO3MOKHOCTAMM
310pPOBbSI U HHBAJIM/I0B

[Tpr HE0OXOMIMMOCTH OOYJAIOIIUMCS U3 YUCJIA JIUI] C OTPAHHYECHHBIMUA BO3MOYKHOCTSIMU
3JI0POBbSI U HHBAJIMJIOB (110 3asBJICHHIO 00YYAIOIIET0Cs) MPEIOCTaBIseTCs yueOHas
uH(pOpMAIUS B JOCTYIMHBIX (POPMAxX C yI€TOM MX WHAMBUIYATbHBIX ICUXO(DU3HIECKUX
0COOEHHOCTEH:

- IUISL JTUI] C HAPYIICHUSIMU 3pEHUS: B TIeYaTHOH (popme yBenmnmueHHBIM pUPTOM; B hopme
JJIEKTPOHHOTO  JOKYMEHTAa; UHIVBUAYAJIBHBIE  KOHCYJbTAalUM  C  IPUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUSI, KOHCYIbTALIMH U JP.

- 17151 ML C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 3IeKTPOHHOTO IOKYMEHTA;
WHAMBHUAYaJIbHbIE KOHCYJIbTAlUM C TPUBJICUYEHUEM CYpPAONEPEBOIUNKA; WHIAUBUAYAIbHbBIE
3a/1aHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OIIOPHO-JIBUTATEIILHOTO afnmapara: B ne4atHoil oopme; B popme
JIEKTPOHHOIO JOKYMEHTA; MHINBUyaJIbHbIE 3a/JaHUS, KOHCYJIBTALlUU U JIp.

6 ®oH OLEHOYHBIX CPeACTB U NPOBeJAeHHUS TeKYylero KOHTPOJIsi 1 IPOMeKYTOYHOM
aTTrecTanuy 00y4aroImmXxcs 1o JMCHHUIIMHE (MOLYJTI0)

B cootBerctBun ¢ tpeboBanusmu DPI'OC BO mns arrecranmm 0oOy4aromuxcs Ha
COOTBETCTBUE HX IMEPCOHATBHBIX JOCTIIKEHUH IUIAHUPYEMBIM pe3ylbTaTaM OOYYEeHHsS T10
JTUCIUTIIINHE (MOIYJTI0) CO3aHbl (POH/IBI OIEHOYHBIX CPEACTB. THUMOBBIE KOHTPOJIBHBIE 3a/I1aHMUS,
METOJMYECKUE MAaTepuasbl, OINPEACISIONME MPOLEAYPhl OLICHUBAHUSA 3HAHUM, YMEHHH U
HAaBBIKOB, a TAK)KE KPUTEPHUH U TTOKA3ATEH, HEOOXOIUMBIE JJIsl OIIEHKH 3HAHUM, YMEHUM, HABBIKOB
W XapakTepu3ywlnue dTambl (QOopMHpOBaHUS KOMIETCHIMA B MpOILECCe OCBOCHUS
o0pa3oBaTeNbHOI MporpamMmsl, npeactasieHsl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 0O0ecnieuyeHue TUCHUILINHBI (MOLYJIs1)

7.1 Ocnoenas numepamypa



1. Casennes, 1. B. Kypc o6meit ¢puzuku. B 3 tomax. Tom 1. Mexanuka. MonekynspHas
¢usuka/ U. B. CaBenseB. — 19-¢ uzn., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 436 ¢c. —
ISBN 978-5-507-48093-7. — TexkcT : »nekTpoHHbIH / JlaHb : 3IEKTpOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/341150 (nara obpamienus: 15.04.2024). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEINECH.

2. Tpodumona, T. U., OcHoBbl (usuku. BoiHOBas M KBaHTOBas ONTHKA : y4eOHOE
nocooue / T. U. TpodumoBa. — Mocksa : KuoPyc, 2021. — 215 c. — ISBN 978-5-406-04725-5.
— URL.: https://book.ru/book/938040 (nata obpamenus: 18.06.2025). — TeKCT : 3JI€KTPOHHBIIA.

3. Tpodumona, T. U., OcHoBbl ¢usuku. MonekynsipHas ¢usuka. TepMoauHaAMUKa :
yaeonoe nocooue / T. . Tpopumora. — Mocksa : KnoPyc, 2021. — 180 c. — ISBN 978-5-406-
04727-9. — URL: https://book.ru/book/938041 (nara obpamienus: 18.06.2025). — Tekcr :
3JIEKTPOHHBIMN.

4. Tpodumosa, T. 1., OcHOBBI Gpu3MKU. DNEKTpoAHMHAMUKA : yueOHoe mocodue / T. U.
TpodumoBa. — Mocksa : KuoPyc, 2023. — 270 ¢. — ISBN 978-5-406-11448-3. — URL.:
https://book.ru/book/953490 (nata o6pamenus: 18.06.2025). — TeKCT : 3MEKTPOHHBIMH.

7.2  Jlonoanumenvnas tumepamypa

1. Maxkapos, E. ®@., O6mas dusuka : yaebnoe nmocodbue / E. ®. Makapos, P. I1. Ozepos,
B. U. Xpomos, ; nox pexa. A. I'. Ueptosa, A. A. Bopo6seBa. — Mocksa : KnoPyc, 2020. — 800
c. — ISBN 978-5-406-00269-8. — URL: https://book.ru/book/933946 (mata oOpameHus:
04.05.2023). — TeKcT : 3JeKTPOHHBIIA.

2. Margees, U. B. Koncnekr nexnuii mo ¢usuke : yuebnoe nocodue / M. B. MarseeB. —
Camapa : [II'YTH, 2023 — Yacts 1 : Mexanuka — 2023. — 88 ¢. — Tekcr : 3yeKTpoHHbIH //
Jlansb : anekTpoHHO-OMOIMoTeynas cucrema. — URL: https://e.lanbook.com/book/411806 (mata
oOpatenus: 17.06.2025). — Pexxum gocTymna: A aBTOPU3. MOJIb30BATENCH.

3. Tpodumona, T. U., ®usuka. B Tabmunax u popmynax : yuednoe mocodue / T. U.
TpodumoBa. — Mocksa : KunoPyc, 2023. — 447 c. — ISBN 978-5-406-10966-3. — URL:
https://book.ru/book/947208 (nara oopamienus: 18.06.2025). — TekcT : 2JIEKTPOHHBIN.

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6KII04an npogeccuonanvhvle 06a3vl OAHHBLIX U UHDOPMAUUOHHO-CRPABOUHDIE
cucmemsl (npu HeoOX00UMOCmUL):

1. CnpaBouno-npaBoBas cuctema «Koncymnsrantllnroc» (http://www.consultant.ru).

2. DnexTpoHHO-OnbnmoreyHas cucrema "BOOK.ru"

3. DrnektponHO-OMOMMOTEeYHas cucrema "JIAHB"

4. Open Academic Journals Index (OAJI). [Ipodeccuonanbuas 6a3a maHHbIX - Pexum
noctyma: http://oaji.net/

5. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpiumna (0a3a [maHHBIX —pa3iHyuHBIX
npodecCHOHANIBHBIX o0acTeil) - Pexxum nocryna: https://www.prlib.ru/

8 MarepuajibHO-TEXHHYECKOEe olOecrnedeHHe IHCHUILIMHBI (MOAYJIsI) M IepevYeHb
HH(POPMANMOHHBIX TEXHOJIOIHH, MCIOJb3YEMbIX MPH OCYLIECTBICHHH 00pa30BATEJIbHOIO
npouecca no JMCHUIVINHE (MOAYJII0), BKJIKOYAasl epeYeHb MPOrpaMMHOro odecrevyeHust

OcHOBHOE 000pYIOBaHUE:

e MynpTumenuitHeii  kKoMrieKT Ne2 B cocraBe:mpoektop Casio XJ-M146,5xpan
180*180,xpernenne NoToJI0YHOE
e Cucrema ayiIMOBU3YalIbHOIO MpecTaBIeHHs] UHQopMauu

IIporpamMmmHoe o0ecIieyeHue:
e Microsoft Office Professional Plus 2013 Russian




e Microsoft Windows Professional 7 Russian
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

21.05.04 «"opHoe men
o»

T

OIIK-5 : CnocoGeH mpuMeHSTh MET
0J1bl aHAJIN3a, 3HAHUS 3aKOHOMEPHO
CTeH MOBEJCHMs], YIIPABICHUS CBOU
CTBaMM T'OPHBIX IMOPOJ U COCTOSTHHE
M MaccHBa B Ipoleccax A00bIYH U
nepepabOTKH MOJIE3HBIX HCKOTIAEM
BIX, & TAK)KE TMIPU CTPOUTEIBCTBE U 3
KCILTyaTallil IOA3EMHBIX 00BEKTO

OIIK-5.1k : BeiOupaeT MeTOqBI aHAJI34a, YIIPABII
€HHS CBOMCTBAMH TOPHBIX ITOPOJ U COCTOSTHUEM

MaccuBa B TIpolieccax 100bIYH 1 epepaboTKy I

OJIE3HBIX UCKOIIAEMBIX U MPH CTPOUTEIILCTBE U 3

KCIUTyaTaluy MOJ3eMHBIX 00bEKTOB

B

KOMHeTeHHI/IH CUHNTACTCA C(l)OpMHpOBaHHOI;'I Ha JaHHOM 3TaIl€ B CJIydac, €CJIU IIOJIYYCHHBIC
PE3yIbTaThbl o6yquM51 o AUCHUIINIMHC OLCHCHBI ITOJOXHTCIBbHO (,Z[I/IaHa?»OH KPUTCPHUCB
OLICHUBAHU PE3YJILTATOB O6y‘IeHI/I${ «GBaYTCHO», KYAOBJICTBOPUTCIIBHO», «XOPOIIO», «OTJ'II/I‘IHO»).
B ClIyd4ac OTCYTCTBUSA IMOJIOKUTECILHOM OICHKHW KOMIICTCHLMA Ha JAaHHOM 3J3Tall€ CUYHUTaCTCsA

Hec(OPMUPOBAHHOM.

2 Tloka3aTe/iM OLlEHUBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

Komnerenmust OIIK-5 «Crioco6eH npruMeHATh METO/Ibl aHAIM3a, 3HAHHS
3aKOHOMEPHOCTEHN MOBEJCHUS, YIIPABICHUSI CBOMCTBAMU TOPHBIX MTOPOJ] M COCTOSTHUEM MacCHBa
B IIporieccax J0ObIYM U MepepaOdO0TKH MOJIE3HBIX UCKOMIAEMBbIX, & TAK)KE ITPU CTPOUTEILCTBE U
AKCIUTyaTaI[M T0I3EMHBIX 00BEKTOBY

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kox u popmynupoBka HHIUKAT
opa JOCTH)XEHHS KOMIIETCHIINU

Pesynbrar

Kpurepuu onieHnBaHus pe3ysbT
aToB O0yJYCHUS

OIIK-5.1k : BeiOupaet MmeTozs
aHaM3a, YIpaBIICHUS CBOICTBa
MU TOPHBIX TIOPO X COCTOSTHUE
M MaccHBa B Iporeccax JoObd
U ¥ TIepepabOTKH TOJIE3HBIX UC
KOTIAEMBIX W TIPU CTPOUTEITBCTB
€ M OKCILTyaTaIiH MOJ3EMHBIX

00BEKTOB

OCHOBHBIX 3aKOHOB, TEOPHUil U I
PHHIIMIIOB KJIACCHYECKOH 1 COB
peMeHHOM QU3NKH (MEXaHUKH,
MOJICKYJIIPHON (QU3HKH, TEPMO
JMHAMUKH, SJIEKTPOIMHAMUKH,
KBaHTOBOH (PHU3HKH), KOTOPBIE O
MHCBIBAIOT MIPUPOJHBIC SBICHUS
U [IPOLIECCHI B MHKEHEPHBIX CHC

Cdopmuposagiieecs: CHCTEMAT
MYECKOe 3HaHHE OCHOBHBIX 3aK
OHOB, TEOPHH ¥ NPUHIIUIIOB KJIa
CCHYECKOW U COBPEMEHHOH (pu3
UK (MEXaHUKH, MOJIEKYJISIPHON
(G¥M3UKH, TEPMOJUHAMHUKH, JJIEK
TPOJMHAMUKH, KBAHTOBOH (HH3H
K1), KOTOPBIE OMMCHIBAIOT TIPUP
OJIHBIE SIBIICHUS U TIPOLIECCHI B
WH)KEHEPHBIX CHCTEMax.

HCIOJIb30BaTh (hU3MUECKHUE MOJT
€M U MaTeMaTHIECKHE METOIBI
JUTS aHAJTM3a W PEIICHUS TPHKIT
aJHbIX 3a/1a4 B MH)KEHEPHOH Mp
aKTHKe, a TAK)Ke JUIsl ONTUCAHMUSI,
pacyera u NporHo3a MOBEIEHUS

PesynbTarel 00yueHus 1o JUCIUILTHHE
Ko | Tmu
I I
pe | pe
3- | 3-
Ta | Ta
3H
Pl aH
1
ne
TeMax.
v
PI | me
2 HHA
e
(PU3NIECKUX CUCTEM.

CdopmupoBabieecs: cicTeMar
MYECKOe YMEHHE UCIIOJIb30BaTh
(bmnqecm/le MOJCIIM U MaTeMarT
HWYECKHUE METOJIBI IS aHAJIM3a U
peIIeHHs MPUKIIAIHBIX 33129 B
WH)KEHEPHOU TIPAKTHUKE, a8 TAKK
€ JIIsI OTIMCAHUsI, pacyera u Ipo
THO3a ITOBEICHUS (PH3MUSCKUX
CHUCTEM.




PI

Ha
BBI

IUIAHUPOBAHUS U TIPOBEACHUS
N3UYECKHUX IKCIIEPUMEHTOB, 00
paboTKH ¥ aHAJH3a SKCIIepUMe
HTaJBbHBIX JAHHBIX, OLIEHKHU 10T
PELIHOCTEH, a TaKXKe MPEACTaBI
CHUS ¥ MHTEPIPETALUS PE3YIIBT
aToB B BUJIE OTYETOB U rpaduiko
B.

CdopmupoBasiieecs: cucremar
MYECKO€e BIaJieHHE IUIAHUPOBaH
HEM U MPOBEICHUEM (HU3HIECK
HX IKCTIEPUMEHTOB, 00pabOTKO
Il ¥ aHaJIM30M 3KCIIEPUMEHTAIIb
HBIX JaHHBIX, OLIEHKOH MOTper
HOCTEH, a TaKkKe MPeNCTaBICHU
€M 1 MHTEpIpeTanueil pe3ynpTa
TOB B BHJIE OTYETOB U I'paKOB

Tabnuia 3amoyiHgeTCs B COOTBETCTBHH C pazaenom |1 Pabodeii mporpaMmbl TUCITUTUTHHBI
(Momyist).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHILINHE (MOIYITIO)

HaunmMeHoBaHME OLIEHOYHOTO CPEJCTBA U TIP
KoHTponupyemble mianupyeMblie pe3 | KoHTponupyeMble TeMBbI [ exctasienne ero 8 OC
yIbTaTHl 00yUYEeHUS HCLUIUINHEI ITpoMesKyTouHas aT
Texylmuil KOHTPOJIb
TecTalus
Ounas popma 00ydeHUS
P/l 3HAHHE : OCHOBHBIX 3aKOH KonrposnsHas paboT | Dx3aMeH B IUCbMEH
OB, TEOPHUH ¥ MIPUHIIUIIOB a HOHt opme
KJIACCUYECKOW U COBpeMe 1.1. Mexanuka
HHOU (U3UKH (MEXaHUKH, Tecr DK3aMeH B MHUCbMEH
MOJIEKYISIPHOH (PU3UKHU, T HOH popme
€PMOJIMHAMUKH, DJIEKTPO
N KonTponbHas paboT | Dk3ameH B MHUCbMEH
JTUHAMUKH, KBAHTOBOU (U i
a HOH (opme
3uKH), KoTophle onuchia | 1.2. MonekyisipHas ¢pusn p
IOT IPUPOJHBIE SBJICHUS Ka 1 TCpMOIMHAMHKA. DK3aMeH B IHCEMEH
U TIPOLIECCHI B MHKEHEPH Tecr HOt opme
BIX CHCTEMaX.
KonTponbHas pabor | Dx3aMeH B IHUCbMEH
a HOW (hopme
2.1. DAeKTpUIECTBO
DK3aMeH B UCbMEH
Tecr o
HOH (opme
KonTponbHas paboT | Dk3ameH B MHCbMEH
a HO¥ (hopme
2.2. MarneTusm
DK3aMeH B IMCbMEH
Tect o
HOW (hopme
KonTponbHas pabor | Dx3aMeH B IHUCbMEH
3.1. Teomerpuueckas ont | 4 Hoit popme
Ka DK3aMeH B MUChMEH
Tect o
HOW (opme
KonTponbHas paboT | Dk3ameH B MHUCbMEH
a HOU popme
3.2. BonHoBas onTuka
DK3aMeH B IMCbMEH
Tect N
HOH (opme
PJI2 YMenne : HCnonb30BaTh 11, Mexammxa KourposnsHast paboT | Dx3aMeH B muChbMeH
¢dusnyeckne Mosenm U Ma | -l a HOIt opme




TEMaTHYECKHE METOABI 1T
sl aHAJIM3a U PELICHUs IpU
KJIaJHbIX 3a/1a4 B HH)KCHE
PHOM ITPaKTHKE, a TAKKE
JUISL OTIMCAHUS, pacdyeTa u
MIPOTHO3a MoBeIeHNUS (Hu3
WYECKHUX CHUCTEM.

Tect

DK3aMeH B IMCbMEH
HOH (opme

1.2. MonexymsapHas ¢puzn
Ka M TSpMOJUHAMHUKA.

Kontponpuas padot
a

DK3aMeH B ITNCHbMEH
HOH (opme

Tect

DK3aMeH B ITNCbMEH
HOM (opme

2.1. DnexTpudecTBO

Kontponbnas pabor
a

DK3aMeH B MIMCbMEH
HOM (hopme

Tect

DK3aMeH B IMCbMEH
HOH (opme

2.2. MaraeTusm

Kontponpuas pador
a

DK3aMeH B ITNCbMEH
HOH (opme

Tect

DK3aMeH B ITNCbMEH
HOM (opme

3.1. T'eomeTpuueckas ont
uKa

Kontpomnbnas pador
a

DK3aMeH B MUCHMEH
HOW (opme

Tect

DK3aM€H B MUCHbMEH
HOH (opme

3.2. BorHoBas onTuka

Kontponbuas pabor
a

DK3aMeH B IUCbMEH
HOH (opme

Tect

DK3aMeH B IUCBMEH
HOW (opme

PJ13

HaBbIk : IIaHUPOBaHHUS U
NPOBENCHUS HPU3UICCKHX

9KCIEPUMEHTOB, 00padoT

KU W aHaJM3a SKCIIepUMEH
TaJbHBIX JaHHBIX, OLICHKH
MOTPELIHOCTEH, a TaAKKeE I
pelcTaBIeHus U HHTEPIIP

eTalus pe3yJbTaToB B BU

JIe OTYETOB U IpaUKOB.

1.1. Mexanuka

Kontpomnbnas pador
a

DK3aMeH B MUCHMEH
HOW (hopme

Tect

DK3aM€H B MUCHbMEH
HOH (opme

1.2. MonekymsapHas ¢puzu
Ka ¥ TePMOANHAMHUKA.

Kontponbnas pabor
a

DK3aMeH B IUCBMEH
HOH (opme

Tect

DK3aMeH B IUCbMEH
HOW (hopme

2.1. DaeKTpUIeCcTBO

Kontpomnsnas pador
a

DK3aMeH B MUCbMEH
HOW (hopme

Tect

DK3aM€H B MUCHbMEH
HOH (opme

2.2. MaraeTusm

Konrponbnas pabor
a

DK3aMeH B IUCbMEH
HOH (opme

Tect

DK3aMeH B IUCbMEH
HOW hopme

3.1. TeomeTpuueckas ont
HKa

Kontponsnas pador
a

DK3aM€H B MUCHbMEH
HOH (opme

Tect

DK3aMeH B MHCbMEH
HOW (opme

3.2. BonHoBas onTuka

Konrponbnas pabor
a

OK3aMeH B IMCbMEH
HOW (opme

Tect

DK3aMeH B IMCbMEH
HOH opme




4 Onucanue Npoueaypbl OCHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETEHIMM Ha JaHHOM JTale OICHUBAETCS I10
pe3ynbTaTaM TeKYIIMX U MPOMEXKYTOUHBIX aTTECTAIMI MPHU MOMOIIM KOJIWYECTBEHHON OIICHKH,
BBIPOKEHHOW B Oayax. MakcumanbHasi cyMMa OayuioB MO JUCHHILIMHE (Momaynto) paBHa 100

Oayam.

B kaxxmom cemecTpe mpeaycCMOTPEHO POBECHHUE IBYX TECTOB (MaKCHMaIbHOE KOJIHMYECTBO
0aJTOB 32 OAMH TECT - 15) U ABYX KOHTPOJIBHBIX pabOT (MaKCUMaIbHOE KOJIMUECTBO OAIIJIOB 32
OJIHY KOHTPOJBHYIO paboTy — 15). Dkx3amen ornennBaercs B 40 6aios.

Bun yaeOHoI nesaTenbHOCTH OuenouHoe cPEACTBO

Tect KonTponpHas padora | Dx3aMeH B IICEMEHHOH (opme HWroro
Jlexuun 30 40 70
IIpakTudeckue 3aHsITUs 15 15
CamocrosiTensHas pabora 15 15
HWroro 30 30 40 100

CYMMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHaM y‘IC6HOI>i ACATCIIbBHOCTU B paMKax
JAUCHUIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHHU C TaﬁHHHeﬁ.

Cymma 6ato
s O1ieHKa 110 TPOMEX
YTOYHOI aTTecTaIi XapakTepucTHKa KadyecTBa CHOPMUPOBAHHOCTH KOMITETEHIIUU
MO JMCIUILIA "
HE
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTD JUCIMILTHHAPHBIX KOMITCTEHIIH, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMATHYECKOE U TITy0OKOe 3HaHUE y4eOHOro MaTepuaia
o191 10 100 «3a4TCHOY / , YCBOWJI OCHOBHYIO JINTEPATYPY M 3HAKOM C JIOIOJHHUTEIBHOHN JIUTEPATypOid, pekomMe
«OTIIYHOY HIOBAaHHOU MPOTPaMMOM, YMEET CBOOOHO BBINOJHAThH MPAKTHUCCKUC 3aTaHUsl, IPE]
YCMOTPEHHBIC TIPOTPaMMOii, CBOOOTHO ONEpUPYET MPUOOPETCHHBIMY 3HAHUSAMH, YME
HUSIMHU, IPUMCHSICT MX B CUTYAIUSX TIOBBIIIICHHOMN CIIOKHOCTH.
CTyzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUTUTMHAPHBIX KOMIICTEHIHN: OCHO
o176 110 90 «3a4TeHO» / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JIOIyCKAIOTCSI HE3HAYUTEIbHBIC OIIHOKH, HETOYH
«XOPOLIO» OCTH, 3aTPYAHCHUSI TIPH aHATUTHYECKUX OTIEPalUsiX, IEpeHOCe 3HAHUI U YMEHUIT Ha H
OBbI€, HECTAH/IAPTHBIE CUTYAIHH.
CTyIeHT AEMOHCTPUPYET CHOPMUPOBAHHOCTD TUCITUTLTHHAPHBIX KOMIICTCHIIAI: B X0
«3a4TEHOY / JIe KOHTPOJIbHBIX MEPOIIPUATHI JOMYCKAOTCS 3HAYUTEIILHBIC OIIMOKH, TIPOSBIISETCS O
ot 61 1o 75 «YIOBJICTBOPUTENb | TCYTCTBHE OTACIbHBIX 3HAHUM, YMEHHMH, HABBIKOB 10 HEKOTOPBIM JUCIUITMHAPHBIM K
HO» OMIIETEHIIHSM, CTY/ICHT HUCIBITHIBAET 3HAYUTENbHbIEC 3aTPYAHEHHUS IPH OIIEPUPOBAHH
Y 3HAHWSIMU M YMEHHSIMH [P X MEPEHOCEe HA HOBBIC CHTYAIIHH.
«HE 3a4TEHO» / VY crynenta He chOPMUPOBAHBI AUCIMIUTMHAPHBIC KOMIIETECHIIUH, IPOSIBIIAETCS HEOC
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHpOBa P - 1P
TaTOYHOCTh 3HAHUH, YMEHH, HABBIKOB.
JILHOY
«HE 3aUTCHOY /
JlucuuiutnHapHbIe KOMITETEHIIMH He c(OpMHUpOBaHbL. [IpOSIBIsSETCs MOTHOE M TPaK
ot 0 110 40 «HEY/IOBJIETBOPUTE . .
HBHOY THUYECKH MTOJTHOE OTCYTCTBHE 3HAHUMN, YMEHH, HABBIKOB.

S IlpumMepHbIe OLICHOYHBIE CPeACTBA

5.1 Ilpumepsbl TECTOBBIX 3aJaHUI

Tect 1. Mexanuka
1. BoiOop oaHoro mpaBu/jbHOro orBera. IlpaBWibHBIA OTBET HANMIIWTE B BHJE

OyKBBI.

Kakoe onpenenenre cOOTBETCTBYET MAaTEPUAIIBHOM TOUKE?

a) Teno, pa3aMepoM KOTOPOT0O MOXKHO ITPeHeOpeyb B YCIOBUSAX JTAHHOH 3a/1auH.
0) Teno, nMeroliee TOIBKO JTMHEIHBIE pa3MepHI.

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

r) Teno c GeckoHEeYHO Malloil Maccoil.




2. Bbi0op ogHoro mpaBuiabHOro orBera. IIpaBW/IBLHBIN OTBEeT HANMIIUTE B BH/E
OyKBbI.

Kakoii BeKTOp HarnpasJjeH 10 KacaTeJIbHOU K TPACKTOPUU JABMXKEHUSA?

a) Pagmyc-BexTop.

0) MraoBeHHasi CKOPOCTb.

B) YcKkopeHue.

r) Tpaekropus.

3. BbI00Op HeCKOJbKHUX NPABWIbHBIX O0TBeTOB. [IpaBWiibHbBIE OTBETHI HANUILIHUTE B
BH/e OYKB uepe3 3alIATYIO.

Bri0epure npaBuiibHble (OPMYIIBI 171 pacueTa yrioBOil CKOPOCTH:

a) w=Ap/At

0) w=v/R

B) w=a/R?

r) o=Av/At

4. YcraHoBjleHMe TIPABWIBHOW mocijenoBarejJbHocTH. [IpaBmibHBIH  OTBeT
HANMIIUTE B BU/JE PAaBH/IbHOM MOC/I€10BAaTEJIbHOCTH OYKB Yepe3 3alATyIo.

Pacrnionoxxure maru peieHus 3aJauy Ha ONpezesieHue YCKOPEHUsl Teja MoJ| AeHCTBUEM
HECKOJIBKUX CHJI B IIPaBUJIBHOM T0CIIEI0BATEIIbHOCTH

a) Haiingure cymmy Becex cuil, IeHCTBYIOIIMX Ha TEJO.

0) Ilpumenure BTOpoOi 3akoH Hpr0TOHA J1Is1 3a1IMCH ypaBHEHUSI IBUOKEHUS.

B) Onpenenure Macchl TeJl, yYaCTBYIOIIUX B 3ajaue.

r) YcTaHOBUTE HANpaBJIEHUs CUJI, AEHCTBYIOLIUX Ha TEJO, U YCKOPEHUSI.

n) Paccunraiite yckopeHue Teaa Ha OCHOBE YPaBHEHUS JBUKEHMUSL.

5. Onpenenenne coorsercrus. IlpaBuiibHbIC 0TBETHl HANMIINUTE B BHAE OYKBBI M
COOTBETCTBYIOLIEH eil undpbl.

CaspkuTe BENMUYUHBI ¢ UX eAUHULIIAMK u3Mmepenus B CU:

a) CkopocTh —

6) Cuna —

B) MOMEHT umnysibca —

r) PaGora —

Bapwuanrtsr:

1. Heroton

2. Jlxoynb

3. Metp B cexyHy

4. Kunorpamm Ha KBaJipaTHBI METP B CEKYHIY

6. BBoa oTrBera (TekcToBOE moJie). [IpaBH/IbHBIN OTBET HANMIIMTE B BU/IE TEKCTA.

JlaiiTe onpenenenue Tperbero 3akoHa Herotona.

7. Bp16op ogHOro npaBMJIbHOrO OTBeTa. IIpaBMIBLHBIA OTBET HANMINNTE B BHAE

OYKBBI.
Kaxkoe BbIpakeHHE COOTBETCTBYET KMHETHUECKOM dHEpruu?
a) Ex=mv?/2
6) Ex=ma/2
B) Ex= mgh/2
r) Ex= m?v/2

8. Bb100op HecKOIbKUX NPAaBWIbHBIX 0TBETOB. [IpaBu/IbHBIN 0TBET HANKILIUTE B BU/IE
NMPABWIbHOM MOCJIeI0BATEJIbHOCTH OYKB Yepe3 3ansTylo.

Kakue u3 3TuX XapakTepHUCTHK SIBISIOTCSA CKaJISPHBIMU BEJIMUMHAMUA?

a) YckopeHue.

0) Cuna.

B) DHeprusl.

r) [lyTs.



9. Bbi6op ogHOro npaBWJIbHOrO OTBeTa. IIpaBM/ILHBIH OTBEeT HANMIINTE B BHJAE
OyKBbI.

Kaxkoe onpenenenue siydiiie BCEro mOAX0UT JUIsl IOHSITHSI «MOMEHT CUJIBD»?

a) Cuna, IelicTBYIOIAs HA TEJIO.

0) IIpousBenenue CUIIbl Ha TUIEYO OTHOCUTEIHFHO OCH BpAIICHUSI.

B) Pa3zHuiia AByX BEKTOPOB CKOPOCTH.

r) BekTopHas BennunHa, paBHas MPOU3BEIECHUIO MacChl HA YCKOPEHHUE.

10. CopTupoBka (ycraHOBJIeHHE MPAaBUJILHON NocjaenoBareabHocTH). [IpaBuiabHbIi
OTBeT HANIMIIMTE B BH/ie PABUJIbHOM M0OC/Ie10BATEJbHOCTH OYKB Yepe3 3ansTyIo.

YnopsaoubTe 3Tansl BIBOJA ypaBHEHUS bepHyiu:

a) OnpeneneHue pa3HOCTH 1aBJICHUM.

0) PaccmoTpenue 3akoHa cOXpaHEHUS SHEPTUU.

B) YU€T KHHETUYECKON PHEPIUU KUAKOCTH.

I') AHaJIM3 TOTCHIIMAILHON YHEPTHUH.

11. Onpenenenue coorsercTBus. IIpaBuibHbIe OTBETHI HANMIINTE B BU/Ae OYKBBI H
COOTBETCTBYIOMLIEH eil undpbl.

YcTaHOBUTE COOTBETCTBUE MEXK/Y TUIIOM SHEPIUU U MPUMEPOM €€ UCII0JIb30BAHMS:

a) [loTenuuanpHas SHEPrus —

0) Kunernueckast sHeprus —

B) MexaHuyeckasi SJHEpTus —

r) BuyTpennss sneprus —

BapuanTsr:

JBroKymuiicst aBTOMOOUIIb.
Cikarast mpy>XuHa.

[TosHbIM 3an1aC SHEPTUU B CUCTEME.
TeruoBast 3HEPrUsi HArpeTOro Tea.

AP

12. BBoa oTBeTa (TekcTOBOE 1M0J1e). [IpaBU/IbHBIN OTBET HANMIIKUTE B BU/I€ TEKCTA.

Hanummre hopmyiy a1 MOMEHTa UMITYJIbCA.

13. Bbi0op HecKOJIbKHX NPABWIBHBIX 0TBeTOB. [IpaBM/IbHBIA OTBeT HaMUIINTE B
BH/I¢ IPABUJILHOM M0CJICJ0BATEIbHOCTH OYKB 4epes 3ansTylo.

Kakue u3 nepeuncieHHbIX GU3NYECKUX BETUYUH 3aBUCST OT MAacChl Tea?

a) Umnyssce.

0) YrinoBas CKOpOCTb.

B) Kunernueckas sueprus.

r) YckopeHue.

14. Bpi0op oaHoro mpaBuiabHOro orsera. IlpaBuibHbBIH OTBeT HANUIINTE B BHJE
OyKBBI.

UYro onuckiBaet 3akoH Ctokca?

a) BsA3KkocTh XUKOCTH MPHU TaMUHAPHOM TEUCHMH.

6) JlaBiieHue Ha TeJ0, NOTPYKEHHOE B HKHUJIKOCTb.

B) ColpoTHBIIEHUE TeNa IPU ABHKEHUH B BaKyyMe.

r) MOMEHT CuJIbl OTHOCUTEIBEHO OCH.

15. BBox oTBeTa (TEKCTOBOE 1MOJIE):

Hanummure onpenenenne MOMEHTa HHEPLUU.

Tect 2. «MoJekyasipHas Gu3NKa U TEPMOAMHAMHUKA.

1. BoiOop oaHoro mpaBu/bHOro orBera. IlpaBWibHBIA OTBET HANMIIWTE B BHJIE
OyKBBI.

Kakoii u3 ciaenyrommx 3aKOHOB OINKCHIBAET 3aBUCHUMOCTH JIaBJIEHUS UAE€aIbHOIO ra3a oT
o0beMa Ipu NOCTOSIHHOW Temreparype?

a) 3axoH boiins-Mapuotrra



0) 3akon I'eii-JIroccaka

B) 3akoH [Hapst

r) 3akoH /lanbTOHA

2. BbiOop oaHOro mpaBmwibHOro orpera. IlpaBuibHBIIN OTBET HANUIIMTE B BHU/E
OyKBBI.

Kakoe ypaBHeHue onucbeiBaeT ypaBHeHue MenpaeneeBa-Knamneiipona?

a) PV=vRT

0) P1V1/T1= P2Va/T>

B) V=mRT/P

r) P=mRT/V

3. BpI0OOp HeCKOJIbKHX NPAaBHJIbHBLIX O0TBeTOB. [IpaBWiibHbIEe OTBETHI HANUIINTE B
BUJIe OYKB uepe3 3anATYyIO0.

Kakue wu3 cinenyromux ypaBHEHUHN SIBISIFOTCSA CIIEICTBUAMM ypaBHEHUsT MeHnpaeneea-
Knaneiipona? (Beibepute Bce moaX0IsIIIHE)

a) PV=vRT

0) e=(3/2)kT

B) p=(1/3) n moke>2

4. Bbi0op HeCKOJBKUX NMPAaBUJIbHBIX O0TBeTOB. [IpaBUiibHbIE OTBeTHI HANMUIINTE B
BH/Ie OYKB uepe3 3ansTylo.

Kakue cBoiicTBa HIeallbHOTO Ta3a HM3MEHSIOTCA IMPU HArpeBaHUHM IMPU MOCTOSHHOM
oonreme? (Bribepute Bce moaxoasmme)

a) JlaBrenue

0) Temmepatypa

B) O0peM

r) BuyTpennss sneprus

5. V¥YcraHoBjieHHMe TIPaBWIbHOI TmocjaenoBaTeJbHOCTH. I[IpaBWiIbHBIA  OTBeT
HANMIIUTE B BU/Ie PaBUJIbHOM MOCJIe10BaTeJbHOCTH OYKB Yepe3 3alsATyIo.

VYnopsimounte  dTanbl  pabOThl  HUJCAIBHOTO  TEIUIOBOTO  JBHraTesis IO HX
MOCJIEIOBATEILHOCTH (BBOAUTE OYKBHI OT a JI0 T):

a) OTBOA TEIJIOTHI OT paboyero Tena B XOJIOAHBIN pe3epByap

0) [TogBox TETTIOTHI K paboueMy TeTy U3 ropsiuero pe3epByapa

B) Beimonnenue paboTsl ABUTaTeneM

r) [locrynnenue padouero tena B paboumii LUK

6. Onpenenenune coorsercrBus. IIpaBuibHbIe 0OTBEeTHI HANMIINTE B BUJe OYKBBI U
COOTBETCTBYIOLIEH eil undpbl.

CooTHecuTe TepMOIMHAMUYECKHE MPOIIeCChl ¢ uX ypaBHeHHsMH (Bompoc — O1Ber):

a) M3oxopHbIii mporecc

6) N306apHbIii mporiecc

B) M30Tepmuueckuii mpouecc

r) AnuabaTHbIi npoiiecc

1) 00=pdV

2) 6Q=dU+pdV

3) 6Q=dU

4) dU+pdV=0

7. BBoA NpaBUJIBLHOTO OTBETA

Hanummure ypaBHeHue AJst pacyeTa MOJISIPHOM TEIIIOEMKOCTH MPH TOCTOSTHHOM 00BEME .

8. BBoa orBera (TekcToBoe noJie). [IpaBuiibHbIN OTBET HANKMIIIUTE B BH/E TEKCTA.

Hanummre dhopmyny 11st pacuera paboThl B ©30TepMHUUECKOM Tpoiiecce (6e3 mpobdernos, B
JATUHCKOM PETHUCTPE).

9. Bbi6op ogHOro npaBWJIbHOrO oTBeTa. IIpaBMIBLHBIN OTBeT HANMIINTE B BHAE
OyKBBI.

Kakoii u3 cienyromnmx nmporeccoB sBIsSeTCs aanadaTHBIM?



a) HarpeBanue rasa npu nocTossHHOM o0beMe

0) Cxxatme rasza npu MOCTOSTHHOM TeMITepaType

B) Pacmmpenue raza 6e3 TemiooOMeHa ¢ OKpYKaroie cpenoi

r) OxnakaeHue raza npu NOCTOSHHOM JaBJICHUU

10. Bpi0op HecKOJIBKHX NPaBHJIBHBIX OTBETOB. BbIOOpP HECKOJBLKHX NPAaBHJIbLHBIX
oTBeTOB. [IpaBuiIbHBIC OTBETHI HAIMIIUTE B BUe OYKB 4epes 3ansTylo.

Kakue u3 cienyromux ypaBHEHHMM SBIISIOTCS ypaBHEHUSMHU JJIsi BHYTPEHHEW sHEpruu?
(BeibepuTe Bce moaxoasmme)

a)) E=(3/2)vRt

6) U=vGiT

B) U=nC,T

r) E=pV

11. YcranoBieHHe mNpPaBWJIBLHOH moc/aenoBaTelbHOCTH. IlpaBuiBHBII OTBeT
HANMIIUTE B BU/JE PAaBU/IbHOM MOC/I€10BATEJIbLHOCTH OYKB Yepe3 3alATyIo.

Y cTaHOBUTE IPAaBUIILHYIO [10CIIE0BATEIBLHOCTD IPOLIECCOB, IPOUCXOASAIIUX B UI€aIbHOM
ra3e Ipu MPOXOXKIEHUH M300apHOro IMpoLecca C YBEIMYEHHEM TeMIepaTypbl. YIOpAJOUYHUTE
ATalbl OT Hayaja JI0 KOHILA.

1) I'a3 paciupsiercsi, yBenu4uBasi CBO 00beM.

2) Temneparypa ra3a yBeJIU4HUBAETCS IIPU MOCTOSIHHOM JIaBJICHUH.

3) 'a3 noruyiomaer Temio OT BHEIIHUX UCTOYHHUKOB.

4) Monekynpl raza HayMHAIOT JBUTaTbcd OBICTPEE, YTO MIPUBOJUT K YBEIMUEHUIO
TEMIIEPATYPHI.

BapuanTsl nocnenoBaTenbHOCTH:

a)l—->2—-3—-4

0)2—>3—-4—1

B)3 54 —-2—1

N4 —-3—-1-2

12. Onpenenenne coorsercrBus. IlpaBuiibHbIC OTBETHI HANIMIINTE B BUe OYKBbI U
COOTBETCTBYIOLIEH eil undpbl.

CooTHecuTe 3aKOHBI TEPMOIMHAMUKH ¢ UX (opmyiaupoBkamu (Bompoc — OtBer):

a) [lepBoe Havano TepMOAMHAMUKU

6) Bropoe Hauasio TepMOAMHAMUKU

B) TpeThbe Hauano TepMOAMHAMUKHI

1) OHTpomnus 000N CHCTEMBI CTPEMUTCS K HYJIO MO Mepe MpUOIMKEHHUS K HYIo eé
TEPMOJMHAMHYECKON TeMIIEpaTyphl.

2) DHTpoONUs 3aMKHYTOM CUCTEMBI HE YOBIBaET.

3) KonnuecTBo Teria, COOOIIEHHOE CUCTEME, HJIET Ha MpUpallleHue BHYTPEHHEW SHEPTUU
CHCTEMBI U Ha COBEPILIEHUE CUCTEMOM pabOThI HaJl BHEITHUMHU TeJlaMH.

13. BBoa npaBuwibHOro orera. [IpaBuiibHbIi 0TBET HANKIIKMTE B BUAE (DOPMY.IbI.

Hanummure ¢opmyny ans pacdera HW3MEHEHHs BHYTPEHHEH SHeEpruu B H300apHOM
nporecce.

14. Beoa npaBniabHOro orsera. IlpaBuiabHbIN OTBET HANIMIIKMTE B BHAE GOPMY.JIbI.

Hanummure popmyny nis pacyera paboTsl B aaAnabaTHOM IpolLiecce.

15. Bei0op oaHoro nmpaBuiabHOro orsera. IlpaBuibHBIN OTBeT HANMUIINTE B BHJE
OyKBBI.

UYTOo NpoMCXOIUT € JAaBJIEHUEM HJEAIBHOIO raza MpU YBEIMYEHHUU €r0 TEMIEPaTyphl B
M30XOpHOM npouecce?

a) JlaBneHue octaeTcs MOCTOSIHHBIM, TaK Kak 00beM He MEHSeTCs.

0) laBiieHue yMEHbIIAEeTCsl MPONOPIMOHAIBHO YBETUNYEHHUIO TEMIIEPATYPBhI.

B) JlaBneHue yBenuuuBaeTcs MPONOPLHUOHAIBHO YBEIUUYEHUIO TEMIIEPATYPHI.

r) JlaBieHre yMeHbIIAeTCs MPONOPIMOHATBHO YMEHBILIEHUIO TEMIIEPATypPHI.

Tect 3. «nekTpUIECTBO»



1. Bei0op oaHoro mpaBmibHOro orsera. IIpaBW/bHBIN OTBeT HANUIIWTE B BHJAE
OyKBbI.

Kakoil u3 creayroomux 3aKOHOB OIKCHIBAECT CUIIYy B3aUMOJICHCTBUS MEKIAY JBYMs
3apsigamu’?

a) 3akoH Kynona
0) 3akoH OmMma
B) 3akoH ®Dapanes

r) 3akoH [[xoymns-JIenma
2. BpiOop 0oaHOTrO NMPaBWIBLHOr0 OoTBeTa. IlpaBM/IBHBII OTBeT HANUIIUTE B BHJE

OyKBbBI.

Yro Takoe 3MEeKTpUUYECKUI NoTeHIra?

a) DHepreTuyeckas XapaKkTEepUCTUKA OJIS
0) Cuuia, JIeHCTBYIOIIAs Ha 3apsn B noJie
B) OHeprus B3aUMOJICUCTBUS 3apsa0B

r) ColpoTuBieHUE IPOBOJHUKA

3. BbI0Op HeCKOJbKHX NPABWIbHBIX O0TBeTOB. IIpaBuiibHbIE OTBETHI HANUIIHUTE B
BH/Ie OYKB uepe3 3ansTylo.

Kakme wu3 5TuX BeNUYMH XapakTepH3ylT dnekTpuueckoe mnose? (Bwibepure Bce

MOAXOSIIHE)

a) HanpsoxenHoctsb noJst
0) [ToTenmuman TIOJIst
B) Cuna TOKa
r) 3apsn

4. Bbi0op HeCKOJBbKUX NMPAaBUJIbHBIX O0TBeTOB. [IpaBUiibHbIE OTBeTHI HANMUIINTE B
BH/Ie OYKB uepe3 3ansTylo.
Kakme w3 mnpuBeneHHbix  Huke  ¢GopMyn  cBsizaHbl ¢ 3akoHoM  Oma?

a) I = U/R
6) U = IR
B) R = U/l
r)P=U/

5. VYcrahoBieHue mnpaBMIBLHOM mociaenoBarebHOCTH. IIpaBMibLHBIN  OTBeT
HANMIIUTE B BUJE PAaBHJIbHOM MOCJIEI0BATEIbLHOCTH OYKB Yepe3 3alsATyIo.
YHOI)HI[O‘-H/ITC OTallbl MEPCAAYN DJICKTPOSHECPIrUU MO HUX MOCICAOBATCIHBHOCTHU (BBOI[I/ITG

OYKBBI OT a 1o r):
a) [TpeobpazoBanue HaIpsHKEHUS TUTSt nepeaadn
0) [Tepenaua SHEPTUU o TUHUSIM AJIEKTpONIepeIadn
B) [ToTpebnenue SHEPTUU KOHEYHBIMU MOJIb30BATENSAMU

r) [IpeoOpa3oBanue HanpsHKEHUS U1 UCTIOIb30BAHUS

6. Onpenenenne coorsercrBus. IlpaBuiibHbIe 0TBeTHl HANMIIUTE B BHe OYKBBI M
COOTBETCTBYIOLIEH eil uu(ppbI.

CooTHecuTe KOMIIOHEHTHI AJIEKTpuueckod lenu ¢ ux ¢ynkuuei (Bompoc — Ortser):

a) Hctounuk TOKa
0) Pesucrop
B) Konnencarop

r) [IpoBogHUK

1. 3anacanue 3apsna

2. [Topnepxanue HaNPsHKEHUS

3. OrpanuueHue Toka

4. Ilepenoc Toka

7. BBoa oTBeTa (TekcToBOE MoJie). [IpaBH/IbHBIN OTBET HANMIIMTE B BU/IE TEKCTA.

Hamumure 3axkon Kynona st pacuera CHiibl B3aUMOJEHCTBUS JIBYX TOYEYHBIX 3apsIOB
(6e3 mpo0enoB, TATUHCKUN PErucTp).



8. BBoa oTBera (TekcToBOE MoJie). [IpaBHIbHBIN OTBET HANMIIMTE B BU/IE TEKCTA.
Uro Takoe HampsHKEHHOCTD 3JEKTPUYECKOTO MOJIsl (OMUILUTE cIoBaMu)?
9. Bri0op ogHOro mpaBujbHOro orBera. IlpaBWIbHBIH OTBeT HANMUIINTE B BHJE

OyKBbI.

Kakas eIMHHLIA U3MEPEHUS CHUJIbI TOKa? a) BoubT
0) Kynon
B) Awmriep
r) Jxoynb

10. Boi0op HecKOIbKHX NPaBHIbHBIX 0TBeTOB. IIpaBHiIbHBIE OTBETHI HANIUIINTE B
BUJIe OYKB uepe3 3anATYIO.

Kakune w3 cruenyoomux ypaBHEHMM oOTHocATcs K 3akoHy JDxoynsa-Jlenuma?
a) P =I’R

6) P =U?R
B)P=1U
r) Q =U?'R

11. YcraHoBjieHHe TPABWIBHOI mociaen0oBaTelbHOCTH. I[IpaBWIbHBIA OTBeT
HANUIINTE B BU/e NPaBUJILHOI MOC/I€10BATEJILHOCTH OYKB Uepe3 3ansTylo.
Ynopsigouute cTaauM IMpouecca 3apsAAKd  KOHJAEHcAaTopa OT Hayajla J0 KOHIIA.

a) 3amMbIKaHUE enu
0) Hauano MMOTOKA 3apsia
B) Hapacranue 3apsna Ha OOKJIaIKax

r) CTtabunu3anus HalpsHKEHUsT Ha KOHJIEHCATOPe
12. Onpenenenne coorBercTBus. [IpaBuiibHbIe 0TBETHI HANMUIINTE B BU1e OYKBbI U
COOTBETCTBYHIOLIEH eil nudpsbl.

CootHecute 3aKOHBI JIEKTPUYECTBA C 170'¢ OIMCAHUEM:
a) 3akoH Oma
0) 3aKoH Kynona

B) 3akoH J[xoynsa-Jlenna

1. Dnexrtpuueckuil TOK IpsSAMO MPONOPIMOHANIEH HAIPSXKECHHIO

2. Cuna MeXIy IByMs TOYEUHBIMH 3apsiaMHi 00paTHO MPOIMOPIIHOHAIEHA KBAIPaTy
paccTostHUsA

3. DHeprusi, BeIAEIAEMAas TPOBOJIHUKOM C TOKOM, ITPONIOPIIMOHATIbHA KBAIpaTy TOKa

13. Beoa npaBuiibHoro oreera. Hanummure onpenesieHue y1eJJbHOI0 CONPOTHBJICHUS.

14. Beox mnpasuabHOro orsera. Kak HaspiBaerca paloTra, Npou3BOAUMAs
3J1eKTPUYECKUM I10J1eM NPH NnepeMeleHuN 3apsaa?

15. Bopi0op oaHoro nmpaBuiabHOro orsera. IlpaBuibHbBIH OTBeT HANMUIINTE B BHJE

OyKBBI.

YTo MpOUCXOAUT C COTMPOTUBIICHUEM MTPOBOIHUKA TP TIOBBIIICHUN €T0 TeMIIepaTyphl?

a) ConpoTuBieHue YMEHbIIIAETCS
0) CormnpoTuBieHne oCTaeTcst MTOCTOSTHHBIM
B) ConpoTusieHue YBEJIMYNBACTCS

r) ConpoTuBiIeHHE CHaYalla yMEHbIIAETCsI, a 3aTEM YBEJIMUUBACTCS

Tect 4. «Marnerusm»

1. BoiOop oaHoro mpaBu/bHOro orBera. IlpaBWibHBIA OTBET HANMIIWTE B BHJE
OyKBBI.

Kaxk HazpIBaeTcs mpaBuiIo, C MOMOIIBK KOTOPOTO MOKHO OIPEAEIIUTH HAIIPABJICHHUE JIMHUHU
MarHUTHOM MHAYKIIMHU BOKPYT IPOBOJHUKA C TOKOM?

a) [TpaBuio paBoi PYyKH
0) ITpaBuiio JEBOM pYKH



B) ITpaBuio OypaBumKa
r) 3akoH Amrmepa

2. BpiOop oaHOro mpaBWJIbHOro0 orBera. IIpaBM/IbHBIA OTBeT HaMMIIUTE B BHAE
OyKBbI.

Kak Ha3piBaeTcss BEKTOpHas BEIMYMHA, XapaKTEpU3YIOIIas CHIy W HalpaBiIeHUE
MarHUTHOTO MOJs?

a) HanpspkeHHOCTD AIIEKTPUIECKOTO 0TSt
0) MarsauTHbIH MTOTOK
B) MaruauTtHas WHIYKIIHS

r) [Torenuman

3. BpI0OOp HeCKOJIbKHX NPAaBHJIbHBLIX O0TBeTOB. [IpaBWiibHbIEe OTBETHI HANUIINTE B
BUJIe OYKB uepe3 3anATYyIO0.

Kakue w3 crenyomux TMOHATHN CBsI3aHBI ¢ MarHUTHBIM TonieM? (BwiOepute Bce
MTOAXOSIIIHE)

a) JIunnn MarHUTHOU WHIYKIIUU
0) MarsauTHbIH MTOTOK
B) Marnaurnas MIPOHUIIAEMOCTD

I') DJIeKTpUYECKUN NOTEHIIHA
4. Bb10op HeCKOJBKHUX NMPAaBUJIbHBIX O0TBeTOB. IIpaBuiibHbBIE OTBeTHl HANIMIINTE B
BHJIe OYKB 4yepe3 3alfTYyIO0.

Kakune MaTepHalIbl SIBJISTFOTCSA dbeppoMarHeTukamu?
a) Keneso
0) Menp
B) Hukenpb
r) [Inatuna

5. V¥YcraHoBjieHMe TIpaBWIbHOI TmocjaenoBareabHocTH. IIpaBWiIbHBIA  OTBeT
HANMIIUTE B BU/Ie PaBUJIbHOM MOCJIe10BaTeJbHOCTH OYKB Yepe3 3alsATyIo.

Yuopsgouure JTaIlbl HaMarHU4MBaHUs BELLECTBA:
a) BHemHee MarHUTHOE MOJ€ HPUBOJUT K YHOPSAOYEHHIO MarHUTHBIX MOMEHTOB aTOMOB
6) MarnutHble  JOMEHBbl ~ BHYTPM  BEIIECTBA  OPUEHTHPYIOTCS  BJIOJIb  TOJIA
B) Bosnukaer PEe3yIABTUPYIOIIMI MarHUTHBINA MOMEHT
r) BemectBo mpuobperaer MarHUTHbIE CBOMCTBA

6. Onpenenenne coorsercrBus. IlpaBuiibHbIe 0TBETHl HANMIIUTE B BHe OYKBBI M
COOTBETCTBYIOLIEH eil uu(ppbI.

CootHecute SIBJIICHUS c 170.¢ ONMCaHUEM (Bompoc — Ortger):
a) MarnuTHas WUHAYKIHUS
0) MarHuTHBbII MOTOK
B) MaruutHas IIPOHUIIAEMOCTh

r) MaraurtHoe nose

1. BennuunHa, xapakTepu3yromniasi KOJIM4eCTBO MAarHUTHBIX JIMHUHN Yepe3 MIIOMa/lb

2. BennunHa, nmoka3siBaroias CnocOOHOCTh CPe/ibl K HAMarHUYMBaHUIO

3. BennuuHa, onpenenstonias CUily U HalpaBJI€HUE MO

4. IIpocTpaHCTBO, B KOTOPOM JAEMCTBYET MarHuTHas CUiia

7. BBoa oTBeTa (TekcToBOE MoJie). [IpaBH/IbHBIN OTBET HANMIIMTE B BU/IE TEKCTA.

Hanummure 3akon buo-Capapa nist pacuera MarHUTHOT O 1oJis (6e3 mpoOesnoB, TaTUHCKHMA
perucTp).

8. BBoa orBera (TekcroBoe noJie). [IpaBuiibHbIN OTBET HANKMIIUTE B BU/E TEKCTA.

Onummre, 4TO TaKOe MarHUTHAasE UHAYKIUA (6€3 popmyn).

9. Bbi0op oaHOro nmpaBwibHOro orpera. IlpaBuibHBIN OTBET HAaNMUIIMTE B BHU/E
OyKBBI.

Kakoit m3 3THMX MNpOIECCOB XapaKTepU3yeT BO3HUKHOBEHHE JIJIEKTPHUYECKOTO TOKa B
3aMKHYTOM KOHTYpE MpU H3MEHEHHUM MArHUTHOTO MoJiA? a) DIIeKTpOMarHUTHAas WHAYKIUS



0) MarnutHas IIPOHUIIAEMOCTH
B) MarauTHoe HACBIIIICHHE
r) MaruutHoe nose

10. Bb100Op HEeCKOJBbKHUX NMPAaBWIbHBIX 0TBeTOB. [IpaBu/ibHbIE OTBETHI HANMUIIMUTE B
BU/e OYKB uepe3 3alIATYIO.

Kakue u3 atux hopmyn xapakTepusyroT CUy, AEUCTBYIOUIYIO HA MPOBOJHUK C TOKOM B

MarHuTHOM nose?
a) F = BILsin6
0) F = qvBsinf
B) F = mv”2/r
r) F=mg

11. VYcraHoBiieHHMe TPaBWIbHOI mocjaenoBaTeJbHOCTH. I[IpaBWiIbHBIA OTBET
HANUIINTE B BU/e NPAaBUJILHON MOC/I€10BATEJILHOCTH OYKB Uepe3 3ansTylo.
YnopsaounuTe cTagud BO3HUKHOBEHHS WHAYKIIMOHHOTO TOKa TMpPH IEpeMEeleHUU

MIPOBOJIHUKA B MarHuTHOM ToJIe:
a) [IpoBOoHUK nepeMenaeTcs B MarHuTHOM oJie
0) Bosnukaer /1C WHIYKIIUU
B) Iloasnsgerca WHIYKIMOHHBIN TOK

r) Tok co3maer MarHuTHOE MOJIE, MPOTUBOACHCTBYIOIIEE ABUKEHUIO
12. Onpenenenne coorsercrBus. IlpaBuiibHbIC OTBETHI HANIMIINTE B BUJe OYKBbI U
COOTBETCTBYIOLIEH eil undpbl.

CooTHecuTe 3aKOHBI »dJIEKTpoMmarHeTusMa c¢ ux onucanuem (Bompoc — Ortser):
a) 3akoH Awmrepa
0) 3aKkoH Qdapanes

B) 3akoH JleHua

1. Cuna TOKa B MNPOBOJHMKE MPONOPUUMOHAIbHA MAarHUTHOW WMHAYKUMM W JJIMHE
IIPOBOJTHHKA

2. OJ1C uHayKUMU NPONOPIUOHAIbHA CKOPOCTH U3MEHEHHSI MAarHUTHOTO ITOTOKA

3. IHIyKIMOHHBIN TOK HAIpaBJIEH TaK, YTO MPOTUBOJEHCTBYET U3MEHEHUIO MAarHUTHOTO
IIOTOKA

13. BBoa orBeTa (TekcToBOE M0J1e). [IpaBU/IbHBIN OTBET HANMIIKUTE B BU/Ie TEKCTA.

Harnumure onpeneneHue MarHUTHOTO MOTOKA.

14. BBoa orBeTa (TekcTOBOE M0J1€). [IpaBUIBHBIN OTBET HAMMIIKUTE B BU/Ie TEKCTA.

Kak Ha3bIBaeTCs sIBJICHME, IIPU KOTOPOM BELIECTBO COXPAHSIET HAMarHWYEHHOCTH I10CIE
MPEKPALECHUS BHEIIHErO M0 ?

15. Bpi0op ogHoro mpaBuiabHOro orsera. IlpaBuibHBIN OTBeT HANMIINTE B BHJE
OYKBBI.

YUTto mpoMCXOAUT C MAarHUTHOM MHAYKLMEW B KaTyIIKE, €CIU 4Yepe3 He€ IMpOIyCcKaThb
00Ut TOK?

a) MarnuTHas WHIYKIUS YMEHBILIAETCS
b) MaruutHas AHAYKIWS ocTaercs MOCTOSIHHOM
c) MaruauTHas WHIYKIUS YBEIIMUHUBACTCS

d) MarautHas HUHAYKIIHS HCYE3aET
Tecr 5. «I'eomeTpryeckasi ONITHKA
1. BoiOop oaHoro mpaBu/bHOro orBera. IlpaBWibHBIA OTBET HANMIIWTE B BHJIE

OyKBBI.

Kak Ha3bpIBaeTCs 3aKOH, OMUCHIBAIOIIUNA OTpaXE€HHE cBeTa?

a) 3aKoH Cuennuyca
b) 3aKkoH COXpaHEeHHUs SHEPrUu
c) 3aKoH OTpaXKeHHUs

d) 3akon Jlexapta



2. Bbi0op ogHoro mpaBuiabHOro orBera. IIpaBW/IBLHBIN OTBEeT HANMIIUTE B BH/E
OyKBbI.

Uro HazbpiBaeTcsi (OKYCHBIM paccTossHMEeM JHH3bI? a) PaccrosiHume OoT nMH3BI 70 €8
N300paKCHHS
b) Paccrosinue oT JIMH3BI 10 e OINITUYECKOTO LEeHTpa
C) Paccrosinue oT JIMH3BI hi (0] eé ¢pokyca
d) Paccrostnue ot mpeamera 10 JTMH3BI

3. BbI00Op HeCKOJbKHUX NPABWIbHBIX O0TBeTOB. [IpaBWiibHbBIE OTBETHI HANUILIHUTE B
BH/e OYKB uepe3 3alIATYIO.

Kakue u3 ITHX SIBIICHUI CBSI3aHBI c peIoMIICHUEM cBera?
a) l3MeHeHwWe HampaBJIeHHs CBeTa NIpH TMEpPexXoAe W3 OJHOW Cpeasl B  JIPYTYIO
b) [TonHoE BHYTpCHHEE OTpakeHue
c) OTkiI0HEHUE CBeTa B JIMH3aX

d) Orpaxenue ot 3epkana

4. Bbi0op HEeCKOJBKUX MPABHJIbHBIX OTBeTOB. [IpaBUW/IbHBIE OTBETHI HANMUIINTE B
BUJIe OYKB uepe3 3anATYIO.

Kakue 13 nepeynciieHHbIX MPUOOPOB UCTIOIB3YIOT MPUHIIUITEI T€OMETPUIESCKON ONTHUKU?

a) Jlyma
b) Muxkpockor
c) Jlazep

d) Temeckon

5. ¥YcraHoBjieHMe TIPaBWIbHOI TmocjaenoBareJbHOCTH. IIpaBWiIbHBIA  OTBET
HANUIINTE B BUe NPAaBUJILHON MOC/I€10BATEJILHOCTH OYKB Uepe3 3ansTylo.

Ynopsagouure  drtansl MIPOX0XKICHUS cBeTa  4epes BBIIYKJIYIO  JIMH3Y:

a) CaeToBBIC Ty4dun MajaoT Ha JUH3Y
0) Jlyun PEIOMIISIOTCS npu IIPOXO0KJICHUU yepes JUH3Y
B) Jlyun CXOIATCSA B doxyce JIMH3bI

r) ®opmupyercs n300pakeHue
6. Onpenesenne coorBercTBusi. [IpaBuiibHbIE 0TBETHI HANMUIINTE B BUIe OYKBbI U
COOTBETCTBYIOLIEH eil Hu(ppbI.

CootHecute TEPMHUHBI c 170.¢ ONMCaHUEM (Bompoc — Ortser):
a) dokyc JINH3bI
b) I'maBHas ONTHYECKas 0oCh
C) OnTrueckuii LEHTP

d) ®okycHoe paccTosiHUE

1. Touka nepeceueHus MapajuIENbHBIX CBETOBBIX JIy4eH MTOCIIE IPOXO0XKACHUS JIMH3BI

2. [Ipsimas uHUA, TPOXOAsIIas Yepe3 UEHTP JUH3bI U € POKYCHI

3. Touka B EHTPE JTMH3BI

4. PaccTostHME OT ONITUYECKOIO LIEHTpa 10 (hoKyca

7. BBoa orBera (TekcToBOE MmoJie). [IpaBH/IbHBIN OTBET HANMIIMTE B BU/IE TEKCTA.

Hanumure onpenenenue 3akoHa npeaomiieHus (cioBa, 6e3 hopmyn).

8. BBoa oTBera (TekcToBoe moJie). [IpaBU/IbHBIN OTBET HANMIIMTE B BU/IE TEKCTA.

Onumure NOHSTHE yTIia NMaJeHUs CBETA.

9. Bbi0op ogHOro npaBWiIbHOrO oTBera. IIpaBMIbLHBIN OTBeT HANMIINTE B BHAE
OyKBBI.

Yro Ha3bpIBaeTCA YIOM MIOJIHOTO BHYTPEHHETO OTPAXKEHUS?

a) VYroim, Tmpud KOTOPOM CBET OTpakaeTcsi IOJHOCTBIO  BHYTPU  Cpeabl
b) VYromn, npu KOTOpOM CBET IIPEIOMIIETCS
c¢) VYroim, mnpu KOTOPOM CBET TMPOXOAUT dYepe3 IOBEpXHOCTh 0€3  OTKIOHEHUs
d) Yron mexay nmagaromuM 1 OTpaXEHHBIM JTydaMu

10. Bb100p HeCKOJIBKHMX NPAaBUIbHBIX 0TBeTOB. [IpaBH/IbHBIC 0TBETHI HANIMIIHUTE B
BUje OYKB yepe3 3alATYyIO.



Kakme w3  ciuegyromux — yTBEp)KIACHMM  BEpHBI Ul BBIIYKJIOHM  JIMH3BI?

a) Ona paccenBaer CBET
b) Omna cobupaer CBET
c) Ona MOXET CO3/1aBaTh YBEITHMUECHHOE n300pakeHue

d) Ona MoXeT co31aBaTh yMEHbIIEHHOE N300paKeHHE
11. VYcraHoBiieHHMe TNPaBWIbHOI mocaenoBareJbHocTH. [IpaBWibHBIIA OTBeT
HANMIIUTE B BU/Ie PAaBUJIbHOM MOCJI€10BaTeJbHOCTH OYKB Yepe3 3alsATyIo.

VYnopspounte 3TaIbI (dbopmupoBaHus N300pakeHMsI B 3epKaie:
a) Cser najgaeT Ha 3epKajo
0) Caer oTpakaercs oT IIOBEPXHOCTHU 3epkaia
B) Otpaxénnbie JIy4u coOuparoTcs B TOYKE WU pacxonsrcs

r) ®opmupyercs nzoOpaxkeHue 00bEKTa
12. Onpenenenue coorBercTBHs. [IpaBuibHBbIE OTBETHI HAMMIIUTE B BU/AE OYKBbBI H
COOTBETCTBYIOMLIEH eil undpbl.

CoorHecure onrudeckue mpubopel ¢ ux ¢ynkuumeir (Bompoc —  Otser):
a) Jlyma
b) Muxkpockor
c) [Tepuckon

d) Temeckon
1. YBennueHue n3o0pakeHui 1aaékux oObEeKTOB
2. HabGnroenue 3a MajibIM OOBEKTOM Ha OJIM3KOM PacCTOSTHUH
3. YBenuueHue npeaMeTa Ha HeOOIbIIIOM PacCTOSTHUN
4. HabGnroenue oObEKTOB Yepe3 Iperpaibl
13. BBoa oTrBeTa (TekcTOBOE MoJie). [IpaBU/ILHBINA OTBET HANMMIIMTE B BH/IE TEKCTA.
Hanumure onpenenenue nousatus "nucnepeus cera'.
14. BBoa orBeTa (TeKCcTOBOE MOJIe). [IpaBUILHBIN OTBET HANMKMIIIKUTE B BU/IE TEKCTA.
Kak Ha3piBaeTCsi sBJIICHHE pa3[elCHUs] CBETa HA €ro COCTABIISIONIME IIBETa MPH
MPOXOXKACHUU Yepe3 Mpu3mMy?
15. BbiOop oaHoro mpaBmwjibHOro orBera. IlpaBMiIbHBIH OTBeT HANMILIMTE B BHU/E

OyKBBI.

Uto mpom3oiaér ¢ m3o0pakeHWeM NpeaMeTra B BBIMYKIOM 3epkaie? a) OHo Oyaer
YBEJIUYEHHBIM " IPSIMBIM
b) Omno Oyner YMEHBILIEHHBIM u NepeBEPHYTHIM
C) Ono Oyner YMEHBUIEHHBIM u MIPSIMBIM

d) OHo OyneT yBenTU4YEHHBIM U NEPEBEPHYTHIM
Tect 6. «BosiHOBas1 onTHKA»
1. BoiGop oanoro mpaBuiabHOro orBera. I[IpaBW/bHBIN OTBEeT HANWIIMTE B BH/E

OyKBBI.

Kaxkoe siBieHne MoKa3bIBaeT, YTO CBET 001a1a€T BOJTHOBLEIMU CBOMCTBAMH ?

a) [TomrOC BHYTpEHHEE OTpa)keHue
b) WnTepdepennus
C) [Monspu3zanus

d) Otpaxenue

2. BbiOop oaHoro mpaBuiabHOro orsBera. IIpaBMJIbHBIN OTBEeT HANMIIUTE B BHJIE
OyKBBI.

Kak Ha3piBaeTcs BJIEHUE HAJIOKEHMsI CBETOBBIX BOJIH, NPUBOJALIEE K YCHUIICHUIO WIN
0cJ1abJIEHUIO CBETOBOTO MOTOKA?

a) Hudpaxmms
b) WnTepdepennus
C) [Tonspuzanus

d) [Ipenomenue



3. BbI0Op HeCKOJIbKHX NPABHJIbHBLIX O0TBeTOB. [IpaBW/ibHbIEe OTBETHI HANUIINTE B
BUJIe OYKB uyepe3 3anATYyIO.
Kakue w3 »oTuxX  sBIEHUNA  TMOATBEPXKIAIOT  BOJHOBYIO  IPUPOAY  cBeTa?

a) HNuTtepdepennus
b) Hudpaxius
c) OTtpaxkeHue

d) Ionsipuzarus

4. BbI00Op HeCKOJBbKHX NPABWIbHBIX O0TBeTOB. IIpaBuiibHBIE OTBETHI HANUIIHUTE B
BH/e OYKB uepe3 3alIATYIO.

Kakue ycrnoBusi 1OJKHBI BBIIOTHATHCS IS HAOMIOACHUS YCTOMYMBON MHTEpEpeHLINnn
cBera?

a) Bonnsl JTOJIKHBI ObITh KOTE€PEHTHBIMU
b) Bonnst JTOJIKHBI UMETh OJINHAKOBYIO JUIUHY BOJIHBI
c) Bonnsl JTOJIKHBI UCXOJIUTh u3 pa3HbIX HNCTOYHUKOB

d) BonHbI 10KHBI OBITH MONSPU30BAHBI B PA3HBIX MIOCKOCTSIX

5. ¥YcraHoBijieHHMe TIPaBWIBHON TmocjaenoBaTeJbHOCTH. [IpaBWibHBIN  OTBET
HANUIINTE B BU/e NPaBUJILHOI MOC/I€10BATEJILHOCTH OYKB Uepe3 3ansTylo.

YnopsimounTte dTanbl HaOMIOACHUS WHTEp(EpEeHIIMOHHBIX Mosioc B ombite HOHra:

a) Cser IIPOXOJUT yepes JBE 1 (S) 051
0) Menn CO3/aI0T IBa KOI'€pEHTHBIX CBETOBBIX UCTOYHHUKA
B) WuTepdepeHmontbe IIOJIOCHI HOSIBIISIFOTCS Ha JKpaHe

r) CBET OT KOT€pPEeHTHBIX HCTOYHUKOB HAKJIaIbIBACTCS IPYT Ha JApyra
6. Onpenenenue coorBercTBuA. [IpaBuiibHbIe 0TBETHI HANMIINTE B BUJAe OYKBBI U
COOTBETCTBYHIOLIEH eil nudpsbl.

CootHecure TEPMHUHBI c 170.¢ ONMCaHUEM (Bompoc — Ortser):
a) KorepenrtHnsie BOJIHBI
b) [onspuzanus
c) HNHuTtepdepennus
d) Audpaxmmst

1. IIpouecc, mpu KOTOPOM CBETOBBIE BOJIHBI PACIIPOCTPAHSAIOTCS B OAHOMN IUNIOCKOCTH

2. SIBneHue HaJNOXEHUSI BOJIH, IPUBOJIALIEE K MMOSBICHUIO 30H YCHIICHUS U OcIabaeHus

3. BonHbI, MMeEIOLIHE TOCTOSIHHYIO pa3HOCTh (a3

4. OTKJIOHEHHE BOJIH MIPH MPOXOKICHUH Yepe3 Y3KHE OTBEPCTUS

7. BBoa orBera (TekcToBOE MoJie). [IpaBH/IbHBIN OTBET HANMIIMTE B BU/IE TEKCTA.

Hanummure onpenenenne nouarus "moaspusanus ceera'.

8. BBoa oTBera (TekcToBoe moJie). [IpaBu/IbHBIN OTBET HANMIIMTE B BU/IE TEKCTA.

Onumure siBIeHUe qudpaKuy CBETa.

9. Bpi0op ogHOro nmpaBuiIbHOrO OTBeTa. IIpaBMIBLHBIN OTBET HANMIINTE B BHAE
OYKBBI.

UYro Ha3pIBaeTcs qucnepcueit ceera?

a) Hanoxenune CBETOBBIX BOJIH apyr Ha Jpyra
b) l3MeHeHue HampaBieHHMs CBeTa MpH Iepexoae U3 OAHOM cpeasl B JIPYryro
c) Pasnoxenue cBera Ha COCTaBIAOLIME IBETa MPH MPOXOXKIECHUH YEpe3 MPUMY
d) ITonHOE BHYTpeHHEE OTpaskeHHe

10. Bb100p HeCKOJBKHX NPAaBUWIBHBIX 0TBeTOB. IIpaBU/IbHBIC 0TBETHl HANIMIIMTE B
BUJe OYKB yepe3 3alATYyIO.

Kakme wu3 crnemyrommx yTBEpKICHHM BEpHbI i JUGPAKIUOHHON peméTKu?

a) Omna co3maér uHTEp(EepEeHITNOHHbIE TIOJIOCHI
b) Ona COCTOUT u3 MHOECTBA e
c) Omna yBEITUYNBAET WHTEHCHUBHOCTh cBeTa

d) Ona paznaraet CBET Ha CIIEKTP



11. YcraHoBieHHe NpPaBWJIBHOH mocaenoBaTelbHOCTH. IIpaBuIBHBIIN OTBeT
HANMILIKTE B BU/E NPABUWIBHOM M0CJIe10BaTEIbHOCTH OYKB Yepes 3anTyIo.
YrhopsimoubTe cTaguu  00pa3oBaHUs CHEKTpa Ha Ju(pakmMOHHOW  peméTke:

a) Cser najaer Ha TUGPaKIUOHHYIO peETKyY
0) [Ipoucxoaut TG paKus Ha LIENAX pEeETKN
B) BoszHukaer uHTephepeHIus MEXIY T parupoBaHHBIMU Ty4yamu

r) OGpazyercst CIIeKTp
12. Onpenenenue coorBercTBUs. [IpaBuiibHbIE OTBETHI HANIMIIUTE B BUJEe OYKBBI M
COOTBETCTBYIOLIEH eil undpbl.

CooTHecuTe onTHYECKHe sBICHUS C uXx pesynbratamu (Bompoc —  Ortser):
a) Wutepdepenims
b) Hudpakmms
c) Hucnepcus

d) [Monspu3zanus

1. Pa3noxxeHue cBeTa Ha CIIEKTp

2. [losiBieHue 30H yCUIICHUS U OCJIa0JIeHHUs CBETOBOTO IMOTOKA

3. OrubaHue CBETOM IPENSITCTBUMA

4. OrpaHnyeHue CBETOBBIX KOJeOaHUIl OJJHON TIOCKOCTHIO

13. BBoa oTrBeTa (TekcTOBOE MOJ1€). [IpaBu/ILHBIN 0TBET HANMIIMTE B BU/IE TEKCTA.

Hanumnre onpenenenue NOHATHS "KOT€pEHTHbIE HICTOYHUKH'".

14. BBoa orBeTa (TekcTOBOE 1M0J1€). [IpaBU/IbHBIN OTBET HANMIIKUTE B BU/I€ TEKCTA.

Kak Ha3piBaeTcs siBIEHHUE, TP KOTOPOM CBETOBBIE BOJIHBI OTUOAIOT MPENATCTBUA?

15. Bbi0op oaHoro nmpaBWJIbHOr0 oTBeTa. IIpaBHIbHBIN OTBeT HANMILIMTE B BHU/E
OyKBBI.

Urto mpon30iaéT ¢ mupruHOM HHTEPHEPEHIIMOHHBIX TI0JI0C, €CITU YBEIHNYUTD ITTHHY BOJHBI
cBera’?

a) [Tosocsl Cy3sITCS
b) [Tomockr paciIupsITCcs
c) [Tonocst OCTaHyTCs MIPEKHUMHU

d) ITonocs! ucueznyt

Kpamxue memoouueckue yxazanus

Tectsl mpoBozsATCS B nmuchbMeHHOM (opme. Tect cocrout mu3 15 tectoBix 3amanuii. Ha
BbIMIOJIHEHHE Tecta oTBoauTca 20 MuHyT. Bo BpeMs mpoBeleHusi TecTa HCIOJIb30BaHUE
JUTEPATyphl U APYTUX UHPOPMALMOHHBIX PECYPCOB JOMYCKAETCS TOJIBKO 110 MPEABAPUTEIHLHOMY
COTJIACOBAHUIO C MPENOAABATEIEM.

Llkana oyenxu

Kpurtepun onenuBanus recra:

1. Be16op ogHoro npasuibHOro orsera (1 6asm):

Bepno: 1 0amn

Omnbka: 0 6annos

2. Bb10op HecKOJIbKHX NPABUIBHBIX 0TBeTOB (1 6as1):

[TomHOCTBIO BEepHO (BBIOpaHBI BCE MPaBUIIBHBIE M TOJBKO NPaBUIIbHBIE OTBETHI): 1 Oat

BepHo BBIOpaHbI HEKOTOPBIE OTBETHI, HO HE BCe (HAmpUMeEp, OJUH U3 HecKosbkux): 0.5
6ama

HenpasuiibHble Ui HE Bce MPaBUIIbHBIE OTBETHI BbIOpaHbl: 0 OaioB

3. YcraHoB/IeHHe NPaBUIbHOM MociaeaoBaTeabHocTH (1 0ast):

[TonHOCTBIO PaBUIIBHBIN MOPAIOK: 1 Gan

OnuH Wiy /1Ba 1ara B HempaBwiIbHOM nopsizike: 0.5 Oana

HenpaBunbaeiit mopsiok: 0 6ammoB

4. Beox npaBuwibHOro orsera (1 6amnn):

[TonHOCTBIO IPaBUIIBHBIN OTBET: 1 Gasn

HenpaBunbHslii orBet: 0 6amu10B



5. Onpenenenne coorBercTBus (1 6a/mn):

[TonHOCTBIO IPABUIILHOE COOTBETCTBUE: 1 Oan

OnvH WM 1Ba HETIPaBMJILHO COIMTOCTABJICHHBIX 3eMeHTa: 0.5 Oanna
HenpasunbHoe coorBerctBue: ) Oanion

HTrorosas onenka

e MaxkcumanbHOE KOJTU4eCTBO 6amioB: 15
e MuHuManbpHOE KoM4uecTBO 6asioB: 0
o bajuibl HAYUCIIAIOTCSA 3a KaXIAbIA BOIIPOC 110 KPUTEPHUAM BBIIIIE.

OnenuBanue:

15-13 6aymoB — OTIUYHO

12-10 6ammoB — x0poIIo

9-7 6anoB — yJIOBIETBOPUTEIIBHO

6 1 MeHee 0aIoB — HEYJOBIIETBOPUTEIHHO

5.2 Ilpumepsl 3aaHNii 1)1 BBINOJHEHHS KOHTPOJIbHBIX padoT

KonTtposabnas pa6ora 1 "Mexanuka'

1. KoopauHatel JBYyX MaTepHAbHBIX TOYEK BBIPAXKAIOTCS 3aBHCHUMOCTSMHU OT BPEMEHU
YpaBHEHUSMHU

X1=20+2t-4t? 1 X,=2+2t+0,5t>. B KaKkoii MOMEHT BPEMEHH IPOCKIUH 3TUX CKOPOCTEil
Oyayr onumHakoBeIMH? Yemy OyAyT paBHBI CKOPOCTH W YCKOPEHHS JTHX TOYEK B ITOT
MoMmeHT? Omeem npedcmagvbme 6 cucmeme UHMePHAYUOHATILHOU.

2. Teno OporieHo ¢ 00phIBa B TOPH30HTAILHOM HAIPABICHUH CO CKOPOCThIO 7M/C. BbicoTa
obpeiBa 10M. OmpenenuTe BeIMYMHY TMEepeMENICHUs Tela U Bpems naaeHus. Omeem
npeocmasbme 8 cucmeme UHMePHAYUOHAIbHOU.

3. Hak/I0HHAs TIOCKOCT, 06pasyromas yron 25° ¢ mIocKoCTh0 TOPU30HTA, HMEET JTHHY
2m. Teno, nBuUrasch paBHOYCKOPEHHO, COCKOJIB3HYJIO C 3TOM IIOCKOoCcTH 3a 2¢. Ompenenutsb
KO3 UIIMEHT TPEHHUS Tela O TI0CKOCTh. Omeem npedcmasvme 6 cucmeme UHMEPHAYUOHAILHOU.

4. Ilyns, nersuiasi TOPU30HTAIBHO, MONAAAET B IlAp, MOJBEHICHHBIH Ha HEBECOMOM
JKECTKOM CTep’KHe, M 3acTpeBaeT B HeM. Macca nynu B 1000 pa3 MeHblle Macchl miapa.
Paccrosnure ot 1eHTpa mapa J0 TOUKHM MojBeca crepxkHs Im. Haltu ckopocte mynu, ecinu
M3BECTHO, UTO CTEPIKEHb C MApOM OTKJIOHHIICS OT yaapa mymu Ha yron 10°. Omeem npedcmassme
8 cucmeme UHMePHAYUOHANbHOLL.

5. lllapuk paarycom r=2MM MajgaeT B TNIMLEPHUHE C IIOCTOSTHHON CKOPOCTHIO V=8,5 MM/cC.
Onpenenure uncino PeliHonbaca Re v I0THOCTE p1 MaTepuaa mapuka, € KpUTHYECKOe YUCIIO
Peitnonbaca Rew,=0,5. TInotHoCTH Tnnepuna p=1,26r/cM°, uHaMuYecKas BS3KOCTh TIIMIEPHHA
n=1,48 [1a-c. Omeem npedcmasvme 6 cucmeme UHMEPHAYUOHATILHOU.

KourtpoabsHnas patdora 2 '"MoJgekyasipuas ¢pusuka'

1. B cocyne oobemom V = 10 11 conepxkuTcs uaeanbHbli ras npu remneparype T =300 K
u nasyiennn P =2 atm . HailTi KoM4yecTBO BelIecTBa n raza u 4ucio MOJIeKyJ N , coepKamuxcs
B cocyzne. Omeem npedcmasbme 6 cucmeme UHMePHAYUOHAILHOU.

2. I'a3z naxonutesa npu temneparype T = 400 K . OnpenenuTs CpeIHIO0 KHHETHYECKYIO
HHEPTHUI0 MOCTYNATEIBHOTO JABMKEHHS OJJHOM MOJIEKYJbl ra3a U CPeIHIOI0 CKOPOCTh MOJIEKYI,
€CJIM U3BECTHO, UTO 3TO KUCIOPo I (MosiekysipHas macca M = 32 r/ mounb ). Omeem npeocmasbme
6 cucmeme UHMEPHAYUOHATLHOLL.

3. 1 MoJbp MacaILHOTO Ta3a, NMEepPBOHAYAILHO Haxojsmierocs npu Temmeparype 300 K |
HArpeBaloT IPH TOCTOSHHOM JaBleHUH a0 Temnepatrypel 600 K . Omnpenenuts paboty,
COBEpPILEHHYIO Ta30M B MpOIECCe HArpeBaHUs, U KOJWYECTBO TEIUIOTHI, MOJyY€HHOE Ta3oM
(cuutateR =8 , 31 Ik /( Momb - K') ). Omeem npeocmasome 6 cucmeme uHmepHayuoOHaIbHOU.



4. B cocyne oobemom V = 1 1 mpu temneparype T = 300 K Haxomutcst BOIOpoX
(monekymnspHas Macca M = 2 r / Mok ). HaiiTu cpenHeKBaIpaTHIHYIO CKOPOCTh MOJIEKYJI ra3a u
JlaBJIEHUE B COCYJle, €Clii Macca BoAopoaa B cocyne paHa m = 0 , 2 v . Omeem npeocmasvme 8
cucmeme UHMEPHAYUOHATILHOU.

5. Jlen maccoii m = 0 , 5 kr npu Temmeparype T = 0 o C momeniarotT B BOy MPHU TOU Ke
temneparype. OnpeaenuThb, Kakoe KOJIUYECTBO TEIIOTHI HEOOXOIMMO 3aTPATHTh JJIS IOJTHOTO
TJIaBJICHUS JIbJIA, €CIIM yJeJbHas TEeIUIOTa IJIaBJIeHus Jibjaa paBHa A = 334 kJ[x / xr . Omeem
npeocmasbme 8 cucmeme UHMeEPHAYUOHANIbHOU.

KoHnrpoJsbHas padora 3 "JuekTpuyecTBo"
1. Yepes npoBoHUK conpoTuBieHueM R =5 OM npoTekaeT nmocTossHHbIN TOK. Hanpsbkenue Ha
ero konuax pasHo U = 15 B . Haiitu cuny Toka, MpoOXOJsIIEro depe3 MpoBOAHUK. Omeem
npeocmasbme 8 cucmeme UHMEPHAYUOHAILHOLL .

2. OgHOpOIHOE ANIEKTpUYecKoe ToJie ¢ HampsbkeHHOCThio E = 1000 B / M aeiicTByeT Ha
3apsa q = 5 MKu . Paccunrtats paboTy, COBEpILICHHYIO 3TUM I0JIEM IIPU MIepeMEIIEHUH 3apsiia Ha
paccrosuue d = 0, 2 M B HanpaBineHuu nons. Omeem npedcmagome 6 cucmeme
UHMEPHAYUOHATLHOU .

3. B uenu c nocrosHHbIM HanpsbkeHueM U = 24 B uepes pesuctop R = 8 OM npoxoaur
Tok | = 3 A . Paccuntarh MOIIHOCTB, pacXoayeMylo Ha pesuctope. Omeem npedcmagvme &
cucmeme UHMEPHAYUOHATLHOU .

4. CocTaBbTe CUCTEMY YPaBHEHUI JIJIs LI, COCTOSALIEN U3 ABYX pe3uctopoB: R1 =4 Om
u R2 = 6 Om , coenuHeHHbIX nocnenoBarenbHo ¢ uctoyHukoM DJIC € = 12 B u BHyTpeHHUM
COTMpOTHUBIIEHHEM HCTOoYHUKA I = 2 OMm . Haiinure cuiny Toka B IeTH, UCTIONb3ysa 3aKoH OMa Jist
Bcel nienu. Omeem npedcmasvme 6 cucmeme UHMEPHAYUOHATLHOU .

5. B mpoBomHuke mmuHOM L = 2 M W IuIomaapi TomepeyHoro cedeHus S =1
mm? conpoTuBnenne coctaBnser R = 10 Om . HaiiTu ymenbHOe CONpPOTHBIEHHE MaTephana
npoBoaHuKa. Omeem npeocmasbme 6 cucmeme UHMEPHAYUOHALLHOU .

Konrtpoabnas pa6ora 4 "Marnuerusm"

1. Ilo npsamomy mnpoBogHuky jumHOW L = 0.5 M , pacrnonokeHHOM B OJHOPOAHOM
MarHuTHoM noine ¢ uaaykuuein B = 0.2 Tn , nporekaer Tok cuioit [ =4 A . Onpenenute cuiy,
JEHCTBYIONIYI0 Ha MPOBOAHMK, €CIIM OH PACIOJIOKEH Moja yrioM o = 3 Qo K HampaBlIEHUIO
MarHuTHOro nonus. Omeem npedcmasbme 6 cucmeme UHMEPHAYUOHANLHOU .

2. Bnonp ocu z mpsAMOJIMHEHHOTO MPOBOAHMKA ¢ TOKOM | = 5 A HaxoauTcs Touka Ha
paccrosHuu r = 0.1 M . Paccuntars MarHuTHYI0 HHAYKIUIO B 3TOI Touke. Omeem npedcmasvbme
6 cucmeme UHMepPHAYUOHANbHOU .

3. MarnuTHas MHOYKIMS HA OCH Kojbla paanycoM R = 0.2 M , 10 KOTOpOMY NPOTEKAET
tok | =3 A , B 1ieHTpe KonbIa coctaBnser B =2.5 x1 0 ~7 Tn . Haitiure paguyc konbsua. Omeem
npeocmasvme 6 cucmeme UHMepHAYUOHANbHOLL .

4. Hazapsn q = 1 MK, asmxymuiicst co ckopoctbio v = 10000 m/c , 1eiiCTByeT MarHuTHOE
nosie ¢ uaaykuuendn B = 0.5 Tn , neprnenaukynspHoe CKOPOCTH ABMXKEHMS 3apsana. Onpenenure
cuty JlopeHna, 1elcTBYOILYIO Ha 3apsaa. Omeem npeocmagome 6 cucmeme UHmMepHayuoHaIbHOu

5. Buytpu conenouga ¢ jmuHod 1= 0.5 M u uncinom ButkoB N = 1000 , mo koTopomy
npoTekaerT Tok I = 2 A , MarHUTHas MHAyKUUs coctaBiaser B = 4 x1 0 ~ ?Tn . Paccuurars
MarHuTHOE I10JI€ BHYTPHU colieHouna. Omeem npedcmagvbme 6 cucmeme UHMepHAYUOHAIbHOU .

KonTtpoabnas pa6ora S "I'eomerpuyeckasi ontuka'"
1. CBeToBOM JIy4 MafaeT Ha 3epKAIBHYIO OBEPXHOCTH 1o yriaoM o = 3 Oo . Kakoit yron
oTpaykeHust Oyner y atoro jtyda? Omeem npedcmasbme 6 cucmeme UHMepHAYyuoOHAIbHOU .



2. lns cobupatomieit muH3bI hokycHoe paccTostare paBHO £ =20 cM . OOBEKT pacoioKeH
Ha paccrosiauu d = 60 cM ot auH3bL. Haiitu pacmonokeHre H300pakeHUs U €ro pasMepsl, €Cliu
nuH3a coobuparomias. Omeem npedcmasbme 8 cucmeme UHMepHaAYyUOHANbHOU .

3. Ceer npoxoaut u3 Bozayxan (n =1 ) B crewio (n =1.5) nox yrinom a = 4 So . Haittu
yrou npenomiieHus B B crekiie. Omeem npedcmagome 6 cucmeme UHMEPHAYUOHANLHOU .

4. O0beKT HaxoauTcs Ha paccTostHUM 10 cM oT mmockoro 3epkana. Ha kakoMm paccTosiHUM
OT 3epkaia OyAer pacmnonoxeHo ero wuszobpaxenue? Kakoit Oynmer xapakTep 3TOro
nuzoopaxenus? Omeem npedcmasgome 6 cucmeme UHMEPHAYUOHATLHOU, d MAKHCE 8 BUOE MEKCmA.

5. Jlunza ¢ ¢okycHbIM pacctosaueM f = 15 cM ucnomp3yercs s (HOKYCHPOBKH
[apajuleJIbHOrO Iyyka cBeTa. Ha KkakoMm paccTOSSHUM OT JMH3bl OyAeT pacioyioKEeHO
n300paxkeHue, eclii OOBEKT HaXOauTcs Ha OeckoHeUHOCTH? Omeem npedcmasbme 6 cucmeme
UHMEPHAYUOHATLHOU .

KonTpoabHasi padora 6 '""BosinoBasi onTuka'

1. Ha skpane, HaxopmsmiemMcss Ha paccTossHud L = 2 M OT AByX IeJield, CO3Jarolux
UHTEp(PEPEHIIMOHHYIO KapTUHY, Ha0II0Aat0TCsl MakcuMyMbl uepe3 Ay =0, 5 cm . JIiuHBl BOJTH
IBYX UCTOYHHMKOB A = 600 M . Haiitu paccrosHue mexnay mensimu. Omeem npeocmagvme 6
cucmeme UHMEPHAYUOHATLHOU .

2. llluprHa UEHTpPaIbHOIO MaKCUMyMa B JIU(PaKIUOHHON KapTHHE, 00pa30BaHHOMU
MOHOXPOMAaTHYECKUM CBETOM C JJIMHOM BOJMHBI A = 500 HM U OJJHOMEPHOMH IIETBIO C IIUPUHOH a
=0,2 MM, cocTaBisieT A y =4 cM Ha 9KpaHe, paclojoKeHHOM Ha pacctosiuuu L =1 m . Haitaure
MUHUMAJIbHOE 3HAU€HHE yriia Audpakiuuu A 1HepBoro mnopsaaka. Omeem npedcmagvme 6
cucmeme UHMEPHAYUOHATLHOU .

3. [Inockast BoJTHA C MHTEHCUBHOCTHIO lo MazaeT Ha moyspu3arop, U Mocie NPOX0KACHUS
yepe3 Hero MHTEHCUBHOCTh CBETa YMEHbILIAeTCs B JIBa pa3za. Haiinure yron Mexny HalpaBlieHUEM
NaJIeHUsl CBETa U OChIO noJisspusaropa. Omeem npedcmagvme 6 cucmeme UHMEPHAYUOHANHOU .

4. Tonkas tuienka umeeT TonmmHy d =0, 5 MM 1 ko3 pumment orpaxenusir=0,9 . Ceer
¢ JUIMHOM BosiHBI A = 600 HM majgaeT o HOpMaJabHBIM YIJIOM Ha 3Ty IIeHKy. Haliute Bugumoctsb
UHTEP(PEPEHIIMOHHON KapTUHBI, €CIH IJICHKAa UMEET HAUMEHBIIYIO TOJIIMHY AN MaKCuMyma
uHTepdepenn. Omeem npeocmasbme 6 cucmeme UHMEPHAYUOHAILHOU .

5. Yepes mens mupuHoit a = 0, 1 MM mpomyckaercs ¢BeT ¢ JJIMHON BOJHBI A = 500 HM .
Ha sxpane, pacnonoxeHHoM Ha paccTosHUM L = 2 M OT mienu, HaOmo1at0Tes TudpaKkiimoHHbIe
MUHUMYMBI. HaliinTe paccTosHuE OT LIEHTPaTbHOTO MakKCUMyMa JI0 IepBOoro MUHUMyMa. Omeem
npeocmasbme 8 cucmeme UHMePHAYUOHAILHOU .

Kpamxue memoouueckue yxazanus

Ha BbInosiHeHne 0AHOI KOHTPOJIBbHON paboThl OTBOUTCS HE 00JIee OTHOTO JBYX4aCOBOIO
3aHsTHs. Pa3periaercs moib30BaThCs JEKIUOHHBIM MaTEPHATIOM.

Llkana oyenxu

Kpurepun onieHuBaHNs KOHTPOJILHOM padoThI:

[IpuBeneno npaBmwibHOE pelleHue 5 3agay — 15 Oanos

[IpuBeneno npaBunpHOE peuieHue 4 3anad — 12 6amios

[TpuBeneno npaBuiIbHOE penieHue 3 3a1ay — 9 6anioB

[IpuBeneHo npaBuIbHOE pelieHue 2 3a1a4 — 6 6anioB

[TpuBeneno npaBmibHOE penieHue 1 3agaun — 3 6amna

5.3 Bonpocsl K 3K3aMeHy

Cemectp 1 "Mexanuka, MoJIeKyJIsipHasi U3NKa U TePMOAMHAMHKA"'

Mexanuxa

1. MarepuanbHas TO4YKa, TPACKTOpHUsS, TyTh, TEPEMEIICHHE, CKasp, BEKTOP
(ompenenenusi). Pamuyc BekTop (dhopmyna m ompeneneHue). MrHOBEHHas CKOPOCTh, CPEAHUI
BEKTOp CKOPOCTH, CPEJHsS MyTeBasi CKOPOCTh (onpeneneHus, GopMyJbl, €AMHUIBI U3MEPEHUS B
CH). VYckopenue (dhopmyna, ompeneneHue, emuaunbl usmepenus B CH). Hopmanbhoe,



TaHTEeHI[MAJIbHOE YCKOPEHHUE U MOJHOE YCKOPEHHUE MPH KPUBOJIMHEHHOM JBHKEHUU ((POPMYIIBI,
ompeieTICHuE).

2. YrioBoe IepeMelleHUE, yrioBas CKOPOCTb, YIJIOBOE YCKOPEHHE, CBSI3b YIVIOBOM U
JUHEHHON cKOpocTH ((HOpMYIBI U OINpeNeeHHs, YMETh OMpPENesITh HAlpaBICHHUE [0 PUCYHKY,
eaunuibl u3mepenus B CH).

3. Macca, cuna (ompezaenenue, enununbl u3mepeHuss B CH). Tpu 3axkona HeroTona
(ompenenenus). OCHOBHOE YpaBHEHHE TUHAMUKH MaT. TOUKH (2 popmyInsl v 2 onpeienieHus yepes
YCKOpPEHUE U Yepe3 UMITYJIbC).

4. Cunbl TpeHUs TIOKOSI, CKOJIBXKEHHSI U KaueHUs (orpeiesieHus, (hopMyJibl, pucyHok). Bec
Tena (ompeaeneHue, (Gpopmysbl AN TPEX CIydaeB: PaBHOMEPHOE IBUKEHHE, C MOCTOSHHBIM
YCKOPEHHUEM, COCTOSIHME IOKOs, pUCYHOK). Ileperpy3ku. 3akoH BCEMUPHOIO TATOTEHUS, CHJIA
TSDKECTH, CHJIa YIIPYrocTH, 0000meHHbIH 3aKkoH ['yka (hopmyinbsl U onpeaesieHus, PUCYHOK).
I'ucrepesuc.

5. Mexanuueckasi PHeprusi, KMHETHYECKas SHEprus, MOTEHLMaIbHas IHeprus, padbora
CHJIBI, MOITHOCTH (ompexaernenus, ¢opmynbl, enuHunbl u3mepenus B CU). CBsa3b paboTsl ¢
KHHETHYECKOW  SHepruedl  (BbIBOA  (OpMyJbl). 3aKOH  COXpaHEHUS  MEXaHWYECKOH
9HEpruu (onpeaesieHne, GopMyIbl).

6. Umnynbe (ompenenenue, Gpopmyna, eauHuibl uamepenus B CH). 3akoH coxpaHeHUs
uMIyJbca (onpeaeseHre, BbIBOJ (GOPMYJIbl, PUCYHOK).

7. MoMeHT cuiibl, MOMEHT HHEPIMH, MOMEHT HMIIyJbca (ompeneneHue, Gopmyna,
eauHuLbl u3mepenus B CU, ymeTb onpeaenaTs HanpasieHue 10 pucyHKy). OCHOBHOE ypaBHEHUE
TUHAMHUKU BpamatensHoro nasuxkeHus (dopmyna). Teopema IllreiiHnepa, 3akOH coOXpaHeHUs
MOMEHTa UMIyJibca ((popmyna, onpeaencHue).

8. 3akon Ilackans, 3akoH Apxumena (popmyna, ompenenenue). YpaBHeHue bepHymnu
(BeIBOI (pOpMyIIBI TIO PUCYHKY). BHyTpeHHee TpeHue (BS3KOCTh) KHMIAKOCTU. JlamuHapHOEe U
TypOyneHTHoe TeueHue. 3akoH CTokca (BbIBOJ (hOPMYIIBI BI3KOCTH MO PUCYHKY).

Monekynapnas ¢puzuka u mepmooOuUHaMuKa.

1. MKT, uneanbHsblii ras, Temneparypa (onpenenenus). 3akoHn boins-Mapuotra, 3akoH
["eii-JIroccaka, 3axoH Llapns (onpeneneHue, hopmyina, rpaduk). 3akoH JlanpToHa (onpeneneHue,
dopmyna).

2. YpasHenue MeneneeBa-Kianeiipona, BHyTpeHHSS SHEPTHs, YHCIIO CTENICHEH CBOOOIbI
(ompenenenue, popmyna). OcuoBroe ypaBaenue MKT u cienctus u3 Hero (popmyssi).

3. IlepBoe, BTOpoe U TpeThe Hayajlla TEPMOJMHAMUKH, BSHTpOINUs (ONpEeeNeHus,
bopmybl).

4.V nenbHast TEIIIOEMKOCTb, MOJIIpHAsi TEIJIOEMKOCTh, ypaBHeHHE Maiiepa (onpenenenus,
bopMmybl).

5. AnuabaTHbIi nporiecc (onpezaenenne, popmyna, rpaguk).

6. [IpuMeHeHMe epBoOro Hauana TEPMOIMHAMUKY K H30XOPHOMY IPOIIEcCy, K H300apHOMY
IpOLECCy, K U30TEPMUYECKOMY TIpoLecCy, K aanadaTHOMY MHpolieccy (BbIBOI popmyd).

7. Huxan. KITJ ans kpyrosoro mpoiiecca (onpeaenaeHue, GopMybl).

Cemectp 2 "J1eKTpHYECTBO M MarHeTusm"

Onexmpocmamuka

1. CpoiicTBa »IEKTPUYECKOrO 3apsAga. 3aKOH COXpPAaHEHHs DIIEKTPUYECKOro 3apsia
(bopmyna +ompenenenne). 3akon Kymnona (popmyna +ompenenenne). IISKTPUISCKUAN 3apsi
(popmyna +ompenenenue)

2. Dnexktpuueckoe noine. Hanpskennocts (popmyna +ompenenenue). Jusnexkrpuueckas
nponunaemMocts (hopmyna +ompenenenue). CunoBsle nuHMM. CBOICTBa CHJIOBBIX JIMHUHN
anekTpudeckoro noss. [Tpunuun cynepnosuiuu (popmyiia +onpeaeneHue)

3. PabGota, coBepmiaemas 3JEKTPUUYECKUM IIOJEM, CO3/1aBa€MbIM 3apsiioM (, IO
MepEMENICHHUIO MPOU3BOJIBLHOTO 3apsiia 13 Touku 1 B Touky 2 (hopmyna +omnpenenenue). Pabora



AIIEKTPUYECKOTO MOJISi MO MEPEMEIIEHUIO AJIEKTPUYECKOrO 3apsiia MO 3aMKHYTOMY KOHTYPY
(bopmymna +onpenenenue). Llupkynsaius BEeKTOpa HaNpsHKeHHOCTH (hopMyria +omnpeneneHue).

4. TloreHuuanbHas SHEPTUS CHCTEMBI, COCTOSIIENH H3 3apsaoB q u ( (dhopmyna
+omnpenenenue). [loTeHIIMa TOUEUHOTO AIIEKTPUUECKOro 3apsaa (hopmyna +ompeneneHue)

5. CBsA3b MeXIly HANpsSHKEHHOCTBIO AJIEKTPHUYECKOTO MOJS M €ro MOTEHLUAIOM.(BBIBOA
bopMyIibl). DKBUMIOTEHIIUATbHBIE TOBEPXHOCTH. «I pajiueHT» HaMPSHKEHHOCTH

6. DOnextpuueckuid aumonb. Ilmedo pumons. Onekrpuueckuii MoMmeHT ((opmyrna
+omnpenenenue). HanpsskeHHOCTD TOJIS HA OCH JIUIIONA, a TAaKXKE Ha MPSAMOH, MPOXOoasIIei yepes3
LEHTP AUIONS U NEePHIeHIUKYISAPHON K ero ocH (BbIBOJ ¢opMyd). HanpsykeHHOCTD MOJIst JUITOIIS
B IIPOM3BOJILHOM TOYKE MTPOCTPAHCTBA.

7. IloTok HanpspKeHHOCTH ((popMyIna +orpeeneHue)

8. Bekrtop anexkTpocTarnyeckoil uHAyKuu (popmysna +orpeaeneHue)

9. Teopema T'aycca (Octporpaackoro — Iaycca) (BeiBom ¢dopmyi) (MHTETrpalibHas,
nuddepennranbaas popma)

10. JInneiHast IUIOTHOCTD 3JIEKTPUUECKUX 3apsAaoB. IloBepXHOCTHAS IIIOTHOCTD 3apsi/i0B.
OO0beMHas II0THOCTD 3apsI0B

11. DnexTpuueckoe moje OECKOHEYHOW IIJIOCKOCTH, 3apsDKEHHON C MOBEPXHOCTHOM
IUIOTHOCTBIO G.(BBIBOJ (hOPMYIIBI)

12. DnekTpuueckoe moJie ABYX MapajuleNbHO 3apsSHKEHHBIX IUIACTHH (BBIBOA ()OPMYIIBI).
Kongencarop. Bunabl KoHAeHCAaTOpoB. OnekTpuueckas eMkocTb. CrocoObl coeluHeHus
KOHJIEHCATOPOB. DHEPTrUsl 3apsLKEHHOT0 KOHeHcaTopa. [ImoTHOCTh 3Hepruu.

13. Dnektpuueckoe moje OECKOHEYHO MJIMHHOTO MPSIMOTO PaBHOMEPHO 3apsiKEHHOTO
IWIMH/IPA C JIMHEHHOH IIIOTHOCTHIO T. (BBIBOJ (POPMYJIBI)

14. DnekTpudeckoe moiie 3apsHKeHHON chepruyecKoil MOBEPXHOCTH.

Onexmpoounamuka

1. Cuna Toka, I0THOCTh TOKA
. YpaBHEHHE HENIPEPBIBHOCTH
. CBs13b M@Ky INTIOTHOCTBIO TOKA M CKOPOCTHIO JIBUKEHUSI CBOOOTHBIX 3apsiIOB
. 3akoH OMa /J1s1 OTHOPOJHOI0 y4acTKa LeNH
. ConpoTuBieHue
. CoenrHeHUs CONPOTUBIICHUN
. [IpoBoaumocTh
. 3akon Oma B muddepennuanbaoi hopme (BBIBOI (HOPMYJIBI)

. DNEeKTpOABMKYILAsl CHJIa
0. 3axon Ixoymns — Jlenna B muHTErpasibHOM (hopme (BBIBOZ (POPMYIIBI)

11. 3akona [Ixoyns-Jlenua B nuddepenuuansHoi popme(BbIBOJ POPMYIIbI)

12. 3axon Oma JJi HEOTHOPOIHOTO yJaCTKa IICTTH

13. 3axon Oma A 3aMKHYTOM LIeTn

14. HampsbkeHue X010cToro xoa

15. Tok KOpOTKOI0 3aMbIKaHUs

16. TIpaswmra Kupxroda

17. OcHOBHBIE MOJIOXKEHUS KIACCUUECKON TEOPHH JIEKTPOIIPOBOIHOCTH METAIIIIOB

18. BeiBox 3akoHa OMa B KJIaCCHYECKOH TEOPHH AJIEKTPOIPOBOJTHOCTH METAILIOB

19. BeBon 3akona JDxoyns- JleHma B KiacCMYECKONW TEOPUH 3IIEKTPOMPOBOJHOCTH
METaJIJIOB

20. BriBox 3axona Bunemana-®pania.

21. HenmocTaTKy KJIacCHYECKOM TEOPUH IEKTPOIIPOBOTHOCTH METAIIOB

22. OCHOBBI KBaHTOBOM T€OPUHU MPOBOJUMOCTH METAJIIOB

Mazcnemusm

1. MarautHoe mone. MIcTOYHMKM MarHuTHOro moss. CBs3b MarHUTHOM WHAYKIMH C
BPAIIAOIIAMCSI MOMEHTOM.

2. 3axoH buo-Casapa-Jlannaca. DnemMeHT TOKa.
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3. MarnuTHOe 1oJjie B LEHTPE KOJblla ¢ TOKOM. MarHuTHOE 1oJie KOJIblia, 0 KOTOPOMY
TE€YEeT TOK, BHE KOJbLAa. MarHuTHOE IoJIe MPSAMOI0 TOKAa KOHEYHOW UIMHBL. MarHuTHOE moJie
MPSIMOTO TOKA OECKOHEYHOU JJTUHBI.

4. Iupkynsauuss BEKTOpa MAarHUTHOM MHIYKUMHM 1O KOHTYPY B BHJE OKpPYXHOCTH,
OXBAaTHIBAIOIICH OECKOHEUHBIH MPSMOI MPOBOTHUK.

5. Teopema o nupkymsanuu. llpumenenue TeopeMbl O HUPKYISUMU Uil BBIYMCICHUS
MarHUTHOTO TOJIs 0ECKOHEYHO JTTMHHOTO COJICHOH 1A U TOPOU/IA.

6. [ToTok BekTOpa MarHUTHOW UHAYKIUH.

7. 3akon Awmmnepa. IlpaBuno uneBoit pyku. Cuna Ammnepa. Cuia MarHMTHOTO
B3aMMOJICHCTBUS IBYX O€CKOHEUHBIX MPSIMOJIMHEHHBIX TOKOB.

8. Pamka ¢ TOKOM B MarHMTHOM Iojie. MarHuTHbI MOMeHT. Pabora cun monst npu
MIOBOPOTE PAMKHU.

9. Pabora, coBepiiaeMas pu MepeMeIeHuy IPOBOJTHUKA ¢ TOKOM B MArHUTHOM TIOJIE.

10. Cwuna Jlopenna. /IBrmkeHne 3apsskeHHOW YaCTUIIBI B OHOPOJHOM MarHUTHOM Tosie: 1.
BexkTop MarHUTHON MHIYKIMM NEPIEHIUKYJISIPEH CKOPOCTH, 2. BEeKTop MarHUTHOW MHAYKLUUU
napajuieJIeH CKOPOCTH, 3. YTOd MEXJy BEKTOPOM MarHMTHOM MHAYKIMU U CKOPOCTHIO UMEET
MIPOU3BOJILHOE 3HAUYCHHE.

11. VpaBuenus Makcpeiia

Cemectp 3 " Onruka"

I'eomempuueckas onmuxka.

1. Bosna. IIpononsHbie BosHBL. [TonepedHbie BOTHBI.

2. [lonyunre ypaBHEHUE MIOCKOM BOJHBI.

3. ®a3a BOJIHBI, BOJIHOBas IOBEPXHOCTb.

4. [Tnockas BoiHA, chepuueckas BOJIHA.

5. Jlnuna BosiHbl. COOTHOIIEHHS MEXIy JIMHOM BOJHBI, LUKINYECKOW YacTOTOH,
4aCTOTOM U IIEPUOJIOM BOJIHBL. BOIIHOBOE YHUCIIO.

6. I'papuk 3aBUCUMOCTU CMELIEHUS YaCTHUL] OT KOOPAUHATHI.

7. ®a3o0Basi CKOPOCTh U IPYIIIOBASL.

8. OCHOBHBIE MOJIOXKEHUS JIEKTPOMAarHUTHOM Teopun MakcBesia.

9. DOnekrpomarHuTHas BoiHa. @Dopmyna IS CKOPOCTHM  paclpOCTPaHEHUS
AJIEKTPOMAarHUTHOM BOJHBI. ['paduk >IEKTPOMArHUTHOW BOJHBL. YpaBHEHUE IUIOCKOM
ANEKTPOMATHUTHOUN BOJIHBI.

10. ITorok sHepruu. IImoTHOCTH MOTOKA 3Hepruu. CBsA3b MOTOKA SHEPTrUM C 0OBEMHOMN
IJIOTHOCTBIO SHEPTUH BOJHBI M (Pa30BOM CKOPOCTHIO pacHpOCTpaHEHUs! BOJHBL. MIHTEHCHBHOCTh
BOJIHBI. (OmpeaeaeHus, GopMyJibl)

11. IlonsTHe cBETOBOrO JIy4a. 3aKOHBI T€OMETPUUYECKON ONTHUKH.

12. ®dusnyeckuii cMbICT a0COMIOTHOTO MOKa3aTelss MPeIOMIICHUS AAHHOW ONTHYECKOMN
cpenpl. OTHOCUTEIBHBIN NTOKA3aTeNb PEIOMIICHUS IBYX CpPEl.

13. CymHocCTh NpUHIMIA CYTIEPIO3ULUN CBETOBBIX JTy4eH.

14. OnTruecky 0OHOPOAHAS, ONITUYECKU U30TPOMHASI, ONTHUECKHU aHU30TPOITHON CPEJIBL.

15. LlenTpupoBaHHas ONTUYECKAs CUCTEMA.

16. IlocTpoiiTe mpuMepHBbIN X0 Jy4Yeil uepes3 rpaHully «CTEKJIO — BO3yX» MPU

pacIpoCTpaHEHUHU CBETA U3 CTEKJIA B BO3AYX.

17.JIunza. [lepeanuii, 3aaauit hokyc muH3bl. ONTHYECKAs CHIIA JTUH3BL. Y BETHYCHHE

18. BeiBoa popMyIibl TOHKOM TMH3BL. X 01 Tydeil B coOMparolei 1 paccenBaroien JMH3ax.

19. ITocTpoiiTe n300pakeHHE CBETSIICHCS TOYKH, TaBAeMOE COOMPAFOIIIEH

nuH30#. Touka HaXOUTCS HA TJIABHON ONTHYECKOW OCH MEXIY (GOKYCOM H JIMH30M.

20.ITnockoe 3epkaino

21.Cdepuueckoe 3epkano. OnTuueckuii neHTp sepkana. [lomroc. ['maBHas ontuveckas och
3epkaiia. Dokyc. DokycHoe paccrosiaue. [locTpoenne n3o0paxeHui.



22 ITpenomisiromiass  npusma. llpenommsronmii  yron mnpusmsl.  Xoa Jyded B
MpeNoOMIIAIoONIeH Tpu3Me. YToJ OTKJIOHEHMs Jydya OT MEPBOHAYAIBHOIO MOJIOKEHUS (BBIBOJ
bopmybl)

23. IInockonapaienbHas miIacTuHa. XoJ JIydell B INIOCKONapauieIbHOM IIACTUHE.

Bonnosas onmuka

1. UnTepdepennmonnas kaptuHa. MHTepdepennus. KorepentHele BosHBI. BoaHOBO#M
yr. Bpemst korepenTHOCTH. J[JTMHA KOT€PEHTHOCTH

2. 3epkana Openens

3. YcnoBue MUHMMYMa M MaKCUMyMa UHTepepeHInn (BBIBOA (hOPMYJIbI)

4. VurepdepeHuus cBeTa B TOHKHX IUICHKaX. YCJIOBHE MakCUMyMa M MHHHMYMa
OCBEIICHHOCTH. (BBIBOJ ()OPMYJIBI)

5. Ilonockl paBHOro HaKiIOHA. [10710CK paBHOW TONIIHHBIL.

6. Konpiia Hetorona. Pagnychl TEMHOTO M CBETJIOTO KOJIbIIA. (BBIBOX (POPMYIIHI)

7. TlpocBersieHHE ONTHUKHU. YCJOBHUS, NMPU KOTOPBIX HAOMIOIAeTCs TallleHHUE JIy4eH,
OTpPaKEHHBIX OT 00eUX MOBEepXHOCTEH MmueHkHu. OnTuyeckas TOMIINHA IICHKH

8. Pacuer unTepepeHIIMOHHOI KapTUHBI OT 2X UCTOUYHUKOB. (BBIBOJ (POPMYJIBI)

9. Mudpaxums ceeta. [Tpunun [roiirenca- @penens

10. Meton 30n ®penens

11. Iudpaknus miockux BoiH (mudpakuus Opaynrodepa). Andpakuus @paynrodepa Ha
TUGPaKIIMOHHON pelIeTKe

12. Indpakuus peHTTeHOBCKHX JIydei

13. EctectBennsniii cBet. [lonspuszoBaHHbld cBeT. YaCTUYHO-TOJSAPU3OBAHHBIA CBET.
[Tnockonosnsipu3zoBaHHbli cBET. CTENEHDb MOJISAPU3ALUH.

14. IongpusaTopsl 1 aHanu3aTophl. 3akoH Mastoca.

15. JIBoiinoe nyuenpenomiienre. OObIKHOBEHHBIN U HEOOBIKHOBEHHBIN JIyun. OnTH4ecKas
och Kpucrtawia. ['maBHas minockocts. [lonoxutenbHbl 0MHOOCHBIM KpUcTaI. OTpULIaTeIbHBIN
OJHOOCHBIN KPUCTaJLI.

16. ITonspuzanuonusie npusMel. [Ipuzma Hukoss.

17. UckycctBeHHast ontuyeckas aHu3oTponus. CrnocoObl MOJy4eHUs MCKYCCTBEHHOM
onTu4eckoil annzorponuu. Aueiika Keppa.

18. OnTruecky aKTUBHBIE BEIIECTBA. BpalieHne mockoCcTH Mojsipu3anuu. Y ToJa MoOBOpoTa
IUIOCKOCTH MOJISIPU3ALIHH.

19. BzaumopeiictBue cBeta ¢ BeuecTBoM. Jlucnepcus. DiIeKTpOHHAs TEOPHsI TUCIIEPCUU.

20. TTornomenue cera. 3akoH byrepa. 3akon byrepa-Jlambepra

21. [IpoxoaeHue cBeTa uepe3 ONTHUECKH HEOAHOPOAHYIO cpeny. PaccessHue cBera. 3akoH
Pones.

Kpamkue memoouueckue ykasanus

Omeemul Oatime 8 guoe Kpamxux Gopmyauposox, KII0HAUUX ONpedesieHuUsi U OCHOBHbLE
xapaxmepucmuxu (npu Heodoxooumocmu). Omeem MmodHcem OMAUYAMBCL OM OPMYIUPOBKU
9MANIOHHO20 OMEEema, HO OOJIHCEH COBNAOAMb C IMATOHOM NO CMBICTLY.

IlIxana oyenku

Kpurepun oueHnBanus 3K3amMeHa:

B sx3amenanuonHom Omiiere 4 Bompoca. Kpurepuu ouneHMBaHusI JJIsl KAaXKI0r0
BOIpoca

1. MaxkcumaJbHblii 02171 32 oguH Bonpoc — 10 6an10B:

10 6as10B — Il0NHBINM, TOYHBIA U PA3BEPHYTHIN OTBET:

JlaHo omnpezneneHne OCHOBHBIX MOHATUN U XapaKTEPUCTHK.

[TosicHeHO, Kak 3aKOH WJIM MPUHIUI IPUMEHSETCS B 3a7a4ax TeXHOCepHoit Oe30macHoCTH
WJIM IIPOU3BOJICTBEHHBIX YCIOBHSIX.

[IpuBenén nmpuMep WK NpaKTHUECKOE MPUMEHEHHUE, €CIIH 3TO YMECTHO.



7-9 6an0B — YacTHYHO ITOJIHBIA OTBET:

BepHubie ¢hopMyIMpOBKH U TIOHSTHS, HO HE BCE aCHEKTHI PACKPBITHI, HAPUMED, YIYIICH
IpUMEpP WK MPAKTUYECKOE TPUMEHEHHE.

4—6 6anyaoB — YacTUYHBIN OTBET:

[IpuBeneHo TONMBKO ompenencHue 0e3 XapaKTEePUCTUKHU WM TPUMEHEHUS; COJIEPIKATCS
HEKOTOPBIC OIIHOKH.

1-3 6aana — HenonHbiil oTBET:

YacTUYHO PACKPBITHI JIMIIb OTHAEIBHBIC AaCIEKThl, HO B OTBETE HET IIEJIOCTHOCTH;
OTCYTCTBYIOT HEOOXOIUMBIC OTIPEIICIICHUSI.

0 6as10B — IlosTHOE OTCYTCTBHE BEPHOTO OTBETA.

2. lonojHUTEeAbHBIN 1 0a/1J1 32 SICHOCTH M3JI0KEHHUs JIJIs1 KaKJI0TO BOIIPOca:
[Ipucysxmaercs, eciau OTBET MOJIaH JJOTUIHO, YETKO B KPATKO.
HToroBasi CTpyKTYypa OlleHKH

e 3a KaxJbIil BONPOC CTYJEHT MOXET MOIy4IHuTh 10 10 Gayos, Bkirodas 1 Gamn 3a
SICHOCTb.
e MaxkcuMaibHBIA 00mui 0amt 3a sx3amed — 40 0ayuIoB.

Hrorosas mxaja

o 36—40 6amaoB — OtinmuHo: [loHBIE, TOYHBIE OTBETHI C IPUMEPAMH.

e 26-34 6amnoB — Xopoio: B 0CHOBHOM IOJIHBIE OTBETHI ¢ MUHUMAJIBHBIMU
YITYIICHUSMH.

e 14-25 6ansoB — Y noBieTBopuTesibHO: OCHOBHBIE MTOJIOXKEHHS BEPHBI, HO €CTh
3HAYUTEJIbHBIC YIYIICHUS WIH OUIHOKH.

o 0-13 6annoB — HeynosnerBoputenbHo: OTBETHI HE COOTBETCTBYIOT KPUTEPHIM WA
COZIEPIKaT CEPhEIHBIC OIMOKH.
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