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

Heabro ocBoeHuss ydeOHON aucuUIIMHBL «Pu3nkay sBisgercs (QOpMHUpPOBaHUE Y
CTYZICHTOB TEOPETUYECKUX 3HAHUH U MPAKTUYECKUX HABBIKOB B 00JaCTH (PHU3UUECKHUX MPOLIECCOB
U SIBIICHUH, JIEXKAIIUX B OCHOBE TEXHOJOIMYECKHX CHUCTEM M IPOU3BOACTBEHHBIX IIPOLIECCOB,
HEOOXOIUMBIX JJIsl pPELIEHUS] MHKEHEPHBIX 3a/1a4 U OCBOCHHUS CHIEUAJIbHBIX JUCIIUILINH.

3aga4yu AUCHHMILIMHBI:

1. OcBoeHHEe OCHOBHBIX 3AKOHOB M TeOPUil (PU3UKH.

N3yunth GyHaaMeHTalIbHble (hU3UUYECKHE MTOHATHUS U 3aKOHBI (MEXAHUKH, MOJICKYJIIPHOI
¢u3uKK, TEPMOJMHAMUKHU, OHIIEKTPOAMHAMHUKH, KBAHTOBOM M SJIEPHOM (PHU3UKH), KOTOPHIE
HEOO0XOAUMBI Ul MOHUMaHMsI MPUPOJIbl (PU3MUECKUX SBICHUN U MPOLIECCOB, IPOUCXOIAIINX B
TEXHUUYECKHUX CUCTEMax U MaTepuasax.

2. @opMupoBaHUE HABBIKOB NIPUMEHEeHUs1 (PU3UYECKUX MO/IeJIei.

Hayuntbess ucnonp3oBaTh (U3MYECKHE MOAETH M METOIBl JUIS ONMCAHMA, aHAIM3a U
IPOTHO3a MOBEIEHUS (PU3MYECKHX CHCTEM, BO3ZHHMKAIOIIMX B MH)KEHEPHOW NpaKTHKE, a TaKkKe
pelIeHus 3a4a4 MeXIUCIUITIMHAPHOTO XapaKTepa.

3. PazBuTHE 3KCIIEPMMEHTAJIbHBIX YMEHHH.

OBnazerp MeTOJaMM TPOBEIACHHUA (DU3MUECKHX HKCHEPUMEHTOB, BKIIOUYAs 00pabOTKY
JKCIIEPUMEHTAIBHBIX JaHHBIX, OLEHKY IOTPEIIHOCTEN, aHAJIN3 PE3YyJIbTaTOB U MHTEPIPETALUIO
(¢u3nyeCKUX 3aKOHOMEPHOCTEH, YTO SBJISETCS OCHOBOM MHIYKEHEPHOI'O MOJXO0Ja K PELICHUIO
po0JeM.

4. ®opMuUpOBaHHE MHKEHEPHOT0 MbILIVICHUS.

Pa3BuBaTh aHAMTUYECKHE U TBOPUECKUE CIIOCOOHOCTHU CTYAEHTOB, (OPMHUPYs HAYYHOE U
WH)KEHEPHOE MBIIUICHHE Yepe3 pelIeHue 3a1ad, TPeOyoImuX HHTETpalul 3HaHui U3 (QU3UKH U
JPYTHX €CTECTBEHHO-HAYYHbIX U MHKCHEPHBIX JUCLUIIIMH.

5. IloaroToBKa K MCNOJIb30BaHNI0 GU3NKH B NPO(eCCHOHAIBHOH NeATeJIbHOCTH.

[TpuMeHATh QU3MUECKUE 3aKOHBI U METOJbI Ul aHAJU3a U ONTHUMM3ALUU MH)KEHEPHBIX
pELIeHUH, a TaKKe JJIs1 IPOEKTUPOBAHUS, SKCIUTyaTallUd U MOJIEPHU3ALMN TEXHUYECKUX CUCTEM
Y IIPOLIECCOB.

6. PazBuTne komnereHuui padoTsl ¢ HHPopManMell H KOMMYHHKAIIUH.

YMeTh UCTI0NIBb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbIE TEXHOJIOTHH JJIs IOMCKA, aHATN3a
U BU3yaJu3aluu (pU3MYECKUX TAaHHBIX, @ TAKXKe JUIsl TPAaMOTHOIO NPEACTaBICHUS PE3yJbTaTOB
UCCIIEIOBaHUM B MUCbMEHHON U YCTHOU (opme. DTH LIeNU U 337a4l MOMOTYT c(OPMHUPOBATh Y
CTYJEHTOB KOMIUIEKCHOE MOHUMaHUE POiH (U3UKH B MX NMPOPECCHOHAIBHON JEATENbHOCTH U
3QJI0)KUTh OCHOBY Il JAJBHEHIIET0 OCBOEHUS CHELUAIN3UPOBAHHBIX JUCLUUIUIMH U
MPAKTUYECKON pabOTHI.

[TnanupyemMbIMH pe3ysbTaTaMyu 00y4eHUs M0 AUCLUIUINHE (MOAYIIIO), SIBISIFOTCS 3HAHUSA,
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 pe3ysbTaTe U3y4eHUs AUCIUILTUHBI (MOJTYJIs)

Pe3ynbTaThl 00y4EHUS 1O TUCIUTUTHHE
Kon u Kon u
OpMYJITHPOBKA
Hazsanue OITOII ¢
(dopmymposka HMHIUKATOpa Kon
BO, cokpamennoe
KOMIIETEHIIUH JOCTHIXKCHUS pPEIYIIb (I)OpMyHI/IpOBKa pe3yibpTara
KOMIICTCHITHH
TaTa
29.03.05 OIIK-1 : Cocoben OIIK-1.3k : P/l 3HaHHE | OCHOBHBIX 3aKOHOB,
«KoHcTpyHnpoBaHue | MpUMEHSTH Hcnonezyet TEOPUI U IPUHIIATIOB
U3JICTUH JeTKOM €CTeCTBCHHOHAYYHBIC | (hu3nveckue KJIACCHYECKOH U
1 OOIIEHH)KCHEPHBIE | METOJBI U COBpPEMCHHOW (hU3UKU
3HAHUS, METOBI MOJICJIN B (MeXaHHMKH, MOJICKYJISIPHON




HPOMBIIUICHHOCTH» | MaTeMaTH4eCKOro
(b-KN) aHaJM3a u
MOZEIUPOBAHUS B
po¢eCCHOHATBHOM
JeATEIEHOCTH

TEXHUYECKHX
HPHIOKSHUX,
BBIICISCT
KOHKPETHOE
(uzngeckoe
COZIepKaHHE B
TPHUKIATHBIX

(bH3MKY, TEPMOANHAMHUKH,
3IIEKTPOJUHAMHUKH,
KBaHTOBOI (pm3ukm),
KOTOPBIE OTUCHIBAIOT
HPUPOHBIC SBICHUS U
HPOLECCHl B HH)KEHEPHBIX
crcTeMax.

3a/1auax P12

YMenune

HCTIONB30BaTh (pr3myIecKue
MOJICTIH 1 MaTeMaTHYECKHe
METO/IBI JIIS aHAIHM3a U
pELICHUs! IPUKIIAIHBIX
3a7a4 B MHKEHEPHOH
MPaKTHKE, a TAKKE JJIs
OIMCaHUs, pacyera u
IPOTHO32 MTOBEACHHUS
(U3NIECKUX CUCTEM.

P/I3

HaBrix

IUTAHUPOBAHHUS U
MIPpOBEICHUS (PH3UIECKIX
9KCTIEPUMEHTOB,
00paboTKK U aHAIH3A
9KCTIEPUMEHTAIBHBIX
JIAaHHBIX, OLICHKH
HOTPEIIHOCTEN, a TAKXKE
NPEe/ICTaBIICHUS U
MHTEPIPETALHS
pe3yJbTaTOB B BUJEC
OTYETOB M IrpaduKOB.

B mpouecce OCBOCHUSA MUCHUILUIMHBI PCIIAOTCA 3adda4Md BOCIIMTAHHUA TapMOHHUYHO
pa3131/1T0ﬁ, HanI/IOTI/I‘{HOfI n conuaJibHO OTBETCTBECHHOM JHMYHOCTH Ha OCHOBE TPpaAUIUOHHBIX
pOCCHﬁCKHX AYXOBHO-HPAaBCTBCHHBIX U KYJIbTYPHO-UCTOPUUCCKUX HCHHOCTeﬁ, MpeaACTaBJICHHLIC

B Tabmuite 1.2.

Ta6mmma 1.2 — I{eneBbie OpUEHTUPBI BOCITUTAHUS

BocnurTareabHbIe 321244

®opMUpOBaHUE LIEHHOCTel

[eneBble OpUEHTHPHI

@®opMHUPOBaHUE TPAKTAHCKON MO3ULUM U NATPUOTH3IMA

DopMUPOBAaHUE YYBCTBA TOPIOCTH 3a
nocruxkenus Poccun

Bsaumonomoris u
B3aMMOYBa)KECHHE

HacroiuuBocTh U ynopcTBO B
JIOCTUKEHUU LIeTIU

(I)OpMI/II)OBaHI/Ie AYX0BHO-HPABCTBE€HHBLIX IIeHHOCTeﬁ

®dopmMupoBaHUE OTBETCTBEHHOTO
OTHOIIEHHS K TPYAY

CozupaTenbHblil TPy

[Iupoxkuii kpyrozop

®opMHUPOBaHUE HAYYHO

0 MMPOBO33PeHHUs U KYJbTYPbl MbIIJICHHUS

Pa3Burne no3HaBaTeIbHOTO HUHTEepeCa 1
CTPEMJICHUS K 3HAHUSIM

I'paxxpaHCTBEHHOCTD
CozunaTenbHblil TPy
Bzaumonomomp u
B3aUMOYBaXEHHE

I[I/ICHI/IHJ'II/IHI/IpOBaHHOCTI)
HacroitunBocTh U ynnopcTBo B
JOCTHXKCHUU LICIIN
‘YMenue pedrekcupoBartb
CucteMHOE MBIIIEHHE
I'ubKoCTH MBITIICHAS
KpeatuBHoe MbIuIcHHE
CnocoOHOCTh HAXOUTh,
aHAIM3UPOBATh U
CTPpYKTYypHUpPOBAThH
nHPOPMALINIO
JIro603HATETHHOCTD
ITupoxuii Kpyrozop




®DopMupoBaHUE OCO3HAHNS IEHHOCTH
HAyYHOTO MUPOBO33PEHUSI U KPUTHIECKOTO
MBIIITICHHS

HcTtopuueckas namsTh u
IIPEEMCTBEHHOCTh MIOKOJICHUH
[Ipuoputer 1yXoBHOIO Haj
MaTepHaIbHBIM

Bricokue HpaBCTBEHHBIE

30 (2N 05

YMeHnue peduieKcupoBaTh
CucteMHOE MBIIIIEHHE
I'ubGKxocTh MBITIIICHAS
KpeaTuBHoe MblIeHNE
JIro003HATENBEHOCTD
[Iupoxuii kpyrozop
OMOIMOHAIBHBII HHTEIUICKT

(I)OpMI/II)OBaHI/Ie KOMMYHHUKATUBHBIX HABBIKOB U KYJIbTYPbI o0IeHust

DopMHpOBaHHUE HABBIKOB ITyOJIMIHOTO
BBICTYIUICHUS M TIPE3CHTAUH CBOUX UJIEH

JlocTONHCTBO
Co3unmaTensHBIN TPy
Bs3aumomnomors u
B3aHMOYBaKEHUE

OTBETCTBEHHOCTh
J1o6poskenaTebHOCTh |
OTKPBITOCTh
KommynnkabenbHOCTH
AXTHBHAs )KU3HCHHAS TTO3HLIVS
YyBCTBO COOCTBEHHOTO
JIOCTOMHCTBA U CAMOYBa)KECHHE

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

OTHeceHne NUCUUIUIMHBI K oO0s3arenbHOi uactu broka 1 J(ucuumnuasl (MOIynn)
yueOHOro IuIaHa ompexensercs crnenudukorr u muccuerd BBI'Y, a Takke 0coOCHHOCTIMU
B3aumozeiicteust BBI'Y ¢ pblHKOM Tpyaa U permoHanbHBIMU TPeOOBaHUSIMH, BHIPAKEHHBIMH B
pe3ynbTarax 00pa3oBaHUs U KOMIICTCHIIUSX.

BxonHbiMu TpeOOBaHUSIMU, HEOOXOIMMBIMH Ui OCBOCHUS JUCUHUIUIMHBI, SBISETCS

HaJIu4he y OOydYaroIuxcs KOMIIETEHIIUMH,

obOpazoBaHwUs.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

C(OPMUPOBAHHBIX Ha MPEAbLAYIIEM YPOBHE

O0vemM aucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX EAMHUIAX C YKa3aHHEM KOJHYecTBa
aKaJeMHYECKHX YacoB, BBIJIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (O BUIaM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IHUIE 2.

Tabnuia 2 — O0mmiast TPy 10€MKOCTh JUCITUTITUHBI

Tpyno- O0beM KOHTAKTHOH paboThI (Yac)
Cemectp | emkocTh
(0D0)
Hassanue OITOIT ®opma Yactp WIn Bueaynu- CPC Popyia
o0yye- AynuropHas aTrec-
BO s VI Kypc TOpHast R
(300, (.E) | Beero s
0300) nex. | npak. | ma6. | MMA | KCP
29.03.05
Konctpynposamme | = g,y | g 5 2 3 73 | 36 | 36 0 1 0 35 )
W3/IEIHI JIETKOM
TIPOMBIIIJIEHHOCTH
29.03.05
Kouctpywuposaiiie | = 4, | 5y 5 3 3 73 | 36 | 36 0 1 0 35 )
HU3ACIHHA JICTKOU
TIPOMBIIIJICHHOCTH




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 Ctpykrypa nucuuniunsl (Moay.as) misi O®O

TemaTnueckuil 1miaH, OTpa)arLUil coaep)KaHUue AUCLUILIMHBI (MIepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCUUTUTMHBL (MOTYJIs), BUIBI Y4€OHON EesITeIbHOCTH U (POPMBI
Tekyero KouTpos st OO

Kon pe- Kous-Bo 4acoB, OTBeICHHOE Ha
®opma
Ne HazBanue Tembl 3yJIbTaTa
Jlex [pakr JIa6 CPC TEKyLIEro KOHTPOJIS
00ydeHHUs
1 cemecTp
PJ1, TeCT, KOHTPOJIbHAs
1 | Mexanuka I, PI3 18 18 0 18 pabota
MonekynspHas Gpu3nka u P/1, TeCT, KOHTPOJIbHAs
2 TEPMOJMHAMHKA PJ12, P/I3 18 18 0 17 pabota
2 cemecTp
P/1, TeCT, KOHTPOJIbHAs
1 | DnekrpuiecTBo PI2. PI3 12 12 0 12 pabota
PI1, TECT, KOHTPOJIbHAS
2 | MarueTtusm P2, P13 12 12 0 12 pabora
PI1, TECT, KOHTPOJIbHAS
3 | OnTuka PII2. P13 12 12 0 11 paota
HToro no tadaune 72 72 0 70

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) ajas ODO

1 cemecTp

Tema 1 Mexanuxka.

Copepxanne Ttembl: 1.1. Kunematumka. OcCHOBHbIE NOHATHS MeXaHUKH. IlyTb u
nepemenieHre. CKopocTb. YCKopeHue. Y CKOpeHHe IPU KPUBOJIMHENHOM JBUKEHUM. 1.2. Bunbl
MEXaHMYEeCKOTo JBMkKeHMs. BpamaTtenbHoe neuxkenne. OCHOBHbIE XapaKTEpPUCTUKH. JJuHamuKa.
IlepBbiii 3akoH HbrotoHa. Btopoit 3akoH Hrerorona. Tperuit 3akoH Herotona. 1.3.
OyHIaMeHTaIbHBIE  (PU3MUeckre  B3auMMOJIEUCTBHs. [ paBUTAIIMOHHOE  B3aWMOJCHCTBUE.
OnekTpoMarHuTHOe B3auMopencTBue. CuibHOEe U cinaboe B3auMonelcTBus. 1.4. 3aKOoHBI
COXpaHEHHUs B MexaHuke. Mexanuueckast sHeprusi. Kunernueckas sHeprust u pabora. MomHocCTb.
KoncepBarusuble cuibl. HexkoHcepBatuBHble cuiibl. [loTeHumansHas sHeprus. CBs3b Mexay
MOTEHLIMAIbHON SHEpruel U cuioi. 3aKOH COXpaHEeHUs MeXaHndeckoi sHepruu. mmyinbc. 3akoH
COXpaHeHMsI uMIyibca. AOCOIIOTHO ynpyruil U Heynpyrui ynap. 1.5. MexaHuka TBepAoro reia.
LlenTp unepruu. MoMeHT cuiibl. MoMeHT umnyiabca. MoMeHT uHepunu. CBsi3b MOMEHTa HHEPLUU
U MOMeEHTa uMIyiasca. OCHOBHOE ypaBHEHUE JUHAMMKU. [Ipumepsl pacueTa MOMEHTAa UHEPLIUH.
Teopema ['toiirenca-llIteitnepa. Kunetnueckas sneprust TBepaoro tena. Pabora npu BpaiieHun
TBepHoro Ttena. OnMcaHWe NOCTYNATEIbHOTO W BpALATENBHOTO JBMKeHUs 1.6. OcHOBHbIE
MOHATUS W 3aKOHBI TMAPOA’POMEXAHUKHU. YPaBHEHHE HEPA3PBIBHOCTU. YpaBHEHUE bepHyIum.
BsaskocTs xxuakocteid. 3akoH CTokca.

@®opMbl U METOJIbI NPOBEICHHS 3aHITUH MO TeMe, NMpUMEHseMble O0pa3oBaTeNbHbIE
TEXHOJIOTUH: CTaH/IapTHbIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

Buzbl caMoCTOATENBHOM MOATOTOBKH CTYI€HTOB IO TEME: NOATOTOBKA K IPAKTUYECKOMY
3aHATUIO.

Tema 2 Monexynapuas ¢usuxa u mepmoOUHaMuKa.

Copepxannie Tembl: 2.1. OcnHoBHble moHstuss MKT. Temmneparypa. W3omporueccsl.
VYpaBHEHHE COCTOSHUS MJI€aNbHOrO ras3a. YpaBHeHue MeHnneneeBa-Kianelipona. OcHOBHBIE
BbiBoJIbI MKT. OcnoBHoe ypaBHeHue MKT. 2.2. PeanbHble raspl. SIBieHust mnepeHoca.



Tepmonunamuka. OcHoOBHbIE TOHATUA. llepBoe Hauano TepMOIMHAMUKH. TeEmI0EeMKOCTb.
Annabatuyeckuii mpouecc 2.3. IlomuTponmueckuit mporecc. [IpuMeHeHne mepBoro Havasia
TEPMOJMHAMHUKHN K H30mporeccam. BTopoe Havano tepMmonumHamuku. DHTpomus. IIpobiema
TEIUIOBOM CMEPTH BCEJIEHHOMN. TpeThe Hayao TepMOJIUHAMUKH.

@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, MpUMEHseMble 00pa30BaTeNbHBIC
TEXHOJIOTUH: CTaHJapTHbIE 00Pa30BaTEbHbIE TEXHOJIOIHH.

Bunbl camocTosTenbHON MOATOTOBKH CTYAEHTOB 10 TEME: IIOJrOTOBKA K MPAKTUYECKOMY
3aHATHIO.

2 cemecTp

Tema 1 dnexkmpuuecmeo.

Conepxanue Tembl: 1.1. DnekTpocTtatuka. DJIEKTPOCTATUYECKOE TMOJIE. DIEKTPUUECCKUN
3apsia. CBOMCTBA JIEKTPUUECKHUX 3apsAI0B. XapaKTEPUCTUKH IIEKTPUUECKOTO 1MOJIsl. CBS3h MEKITY
HaNpsHKEHHOCTBIO M MTOTEHIMATIOM. JJeKTprudeckuil aunoiib. 1.2. Cuita toka. [1moTHOCTE TOKa.
B3auMocBsI3b CKOPOCTH HAINpPaBIEHHOTO JABUKEHHUS 3aps0oB M IJIOTHOCTU Toka. Hampsbkenwue.
ConpoTtuBienue. YCIOBHS MPOXOXKICHUS IOCTOSHHOTO JJIEKTpHUYecKoro Toka. Ilonstue
ANEKTPOJIBIKYIICH criibl. HampsokeHue aJis ydacTka LNy MOCTOSIHHOTO ToKa. 3akoH Oma jist
yuacTka nenu. 3akoH Owma Juig 3aMKHYTOM ILiend B UHTerpaibHoil gopme. 3akon Oma ans
3aMKHYTOH 1ienn B muddepennmansHoi popme. 1.3. PazserBiennsie nenu. [IpaBuna Kupxroda.
PabGora u momrHOCTh TOKa as ydacTka nenu. MHterpansubiii 3akoH J[xoynsa-Jlenna. 3akon
Jxoyns-Jlenua B muddepenmansHoit ¢popme. [Tonesnas u nonHas paboTa HCTOYHUKA TOKA.

@opMbl 1 METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: CTaHJapTHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHH.

Bunel camocTosTenbHOM MOATOTOBKH CTYACHTOB 10 TEME: MOJATOTOBKA K MPAKTUYECKOMY
3aHSTHIO.

Tema 2 Maenemusm.

Conepxanue TeMbl: 2.1. MarautHoe nose. [elictBue MmarHuTHOro noss. OneiT Dpcerena.
3akoH Ammepa. MarHuTHbIE MOMEHT. MarHuTHass WHAYKIHSA. JIMHUM MarHUTHOM WHIYKIWU.
MukpoToku U MakpoToku. HanpsskeHHOCTh MarHUTHOTO Mojs. MarHUTHBIA MOTOK. 2.2. 3aKOH
buo-Cagapa Jlamnaca. Cuna Jlopenma. Cuna Ammnepa. Teopema Octporpaackoro-I'aycca. Pabora
M0 EPEMEIICHHIO TPOBOIHUKA C TOKOM B MATHUTHOM T0J1€. 2.3. DJIeKTpOMarHuTHasi UHIYKIHUS.
[TpaBuno Jlenna. Tpancpopmaropsl. ['enepaTopsl. YpaBHeHus: MakcBea.

@opMBl U METOJBI TPOBEACHHS 3aHITHH TO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHapTHBIE 00pa30BaTEIbHbBIC TEXHOJIOTHH.

Buabl caMocTOsTENBHOM MOATOTOBKU CTYIEHTOB MO TEME: MOATOTOBKA K MPAKTUYECKOMY
3aHATHIO.

Tema 3 Onmuxa.

Copepxanne tembl: 3.1 IloHATHSA reomMeTpudecKold ONTHUKU. 3aKOHBI I€OMETPUYECKON
onTuku. JIuH3a W e€e OCHOBHBIE AJEMEHTHL. XOJ Jiydyed B JuH3e. POKYCHOE pacCTOSHUE U
onrtuyeckas cuia JuH3bl. Popmysa ToHkol muH3bI 3.2 [Tnockoe 3epkano. Chepuueckoe 3epkaio.
[Mpenomnsitomast mpusma.  [lnockomapamnenbHas — minactuHa. 3.3 HHTepdepenuus.
WutepdepeHiiionHas KapTuHa. YCIIOBHE MHUHMMyMa M MakcuMyMma uHTepdepeHuuu. Pacuer
UHTEP(PEPEHIIMOHHON KapTUHBI OT JBYX HCTOYHMKOB. VHTepdepeHIuss B TOHKUX IUICHKAaX.
Kombua Hetotona. 3.4 [udpakuus csera. Hudpakuus DpayHrodepa Ha OJHOH IIENH.
Hudpaxuonnas pewetka. 3.5 Ilonspuzanus. [longpuzaropsl u ananuzatopsl. 3akoH Maittoca.
3akoH bprocrepa. 3.6 lucnepcus .

@®opMbl 1 METOJBI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaH/apTHbIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

Bunel camocTosTenbHOM MOATOTOBKH CTYACHTOB 110 T€ME: MOATOTOBKA K MPAKTHUECKOMY
3aHSTHIO.



5 Meroauyeckue YyKazaHusl JAJs1 OOYYAIOIIMXCS MO HU3YYEHMI) W Ppeau3anuu
AUCHHUIJIMHBI (MOZYJIs1)

5.1 MerToanyeckue peKOMEHIAIMHM O0YYalOIIMMCH 10 M3YYeHHI0 IMCHUIUIMHBI W TIO
odecrneyeHNI0 CAMOCTOATEILHOI PadoThI

B xone wu3ydyeHuss OaHHOW JUCHMIUIMHBI CTYACHT CIIyIIaeT JIEKIUH W BBINOJHSET
npakTudeckue padothl. [Ipu MoOAroTOBKE K MPAKTUYECKUM 3aHATHSIM CTYIEHT CaMOCTOSITEIBHO
U3ydaeT yuyeOHYIO IUTepaTypy, HEOOXOAUMYIO AJis BBIMOIHEHUs paboThl. [ momolu cTyaeHTy
B OCBOCHHMM TEOPETHUYECKOI0 Marepuaia (JIEKIMOHHBIX 3aHATHI) IPEIyCMOTPEHBI PEryJsipHbIE
KOHCYJIbTAIIMH BEJIYIEro MpernogaBaTesns

OOyueHue CTpOUTCS C MPUMEHEHUEM AKTHBHBIX U MHTEPAKTHBHBIX METOAOB OOyUEHHUS.
H3ydeHne TeOpeTUYECKOro MaTepuasia JUCIUIUIMHBL Ha JICKIMOHHBIX 3aHSATHUSX MPOUCXOAMT C
MCII0JIb30BaHUEM MeIna-000py10BaHusl.

[Ipy wu3yueHuW M[AHHOW JUCHMIUIUHBI B COOTBETCTBUHM C TpeboBanusmu OI'OC
BO npuMeHst0TCS MHHOBALMOHHBIE TEXHOJIOTUU 00Y4€HHUs, pa3BUBAIOIINE HABBIKM KOMaHIHON
paboThl, MEXIUYHOCTHOM KOMMYHHUKAIUU, TIPUHATUS pEIICHUH, JHIEPCKHE KadecTBa.
[IpenogaBanue JaHHOW JWUCHUUIUIMHBI YYMTHIBAET PETHMOHAIBHYI0 M MpOo(hecCHOHATbHYIO
cnenuduky J[amTbHEBOCTOYHOIO pEeruoHa NpHU peau3all CcoAepaHus oOpa3oBaHHUS U
dbopMHUpPOBaHUK KOMIIETEHIIUHN BBITYCKHUKA, onpenensieMbix HactosmuM OI'OC BO.

B mpoumecce  paboTel  HaAg  cuTyauusMd y  oOydaeMbix  (dopMupyercs
KOHKYPEHTOCIIOCOOHOCTb, Ppa3BUBAETCsS IEPCOHANbHAS W KOJUIEKTHBHAs OTBETCTBEHHOCTb,
UM YIOTCS IMYHOCTHBIE LIEGHHOCTH U YCTAaHOBKHU.

3aaHus 1Ji1 CaMOCTOSITEIbHON pabOThI CTY/IEHTOB:

Ananusz gusuueckux paxmopos pucka Ha npoussoocmee (Icce uiu 00K1ao).

3ananue: BBIMONMHUTE aHaMM3 OJHOTO M3 (PU3MYECKUX (HAaKTOPOB pUCKA (MEXaHUYECKUE,
TEIUIOBBIE, JJIEKTPOMArHUTHBIE WM  paJUAlMOHHBIE BO3ACMCTBHUS) HA  KOHKPETHBIX
IIPOU3BOJICTBEHHBIX O0BEKTaX U OLIEHUTH €T0 BIMSHNE HA 0€3011aCHOCTD KU3HEAESITEIbHOCTH.

O6beM: 5-7 ctpaHull.

Pexomenpanuu: Mcnonp30BaTh NpUMEpPHl M3 PEaJbHON NPOU3BOJICTBEHHOW ITPAKTHKH,
OMNHUpasich Ha 3aKOHO/ATENIbHbIE U HOPMATUBHBIE aKThl B 00J1aCTH 0€30MaCHOCTH TPY/1a U OXpaHbl
OKPYKAaIOIEe CpeIbl.

Pacuem mennouzonayuu s npouze00cmeeHHbIX NOMeUeHU:

3anaHue: BBIMONMHUTH pacyeT TEIUIOM3OJSIIMM JJi IPOU3BOJACTBEHHOIO MOMEUICHMS,
4TOOBI CHU3HUTh TEIUIOBOE BO3/EHCTBHE HA PaOOTHUKOB U YIYUIINUTh YCIOBHS UX TpyAd. YUecTh
XapaKTEepUCTUKU MaTEpUAJIOB U TEILIONPOBOIHOCTb.

O06wem: 5-6 cTpaHuIl pacu€TOB U aHAIHU3A.

Pexomenpanuu: Mcnonb3oBarh TaObIUIbl PU3NUECKUX CBOICTB MAaTepHalIOB U (OPMYJIbI
pacuera Teruionepenadd. IIpuBecT mnpumepbl U3 pEANbHBIX CUTyallud, CBS3aHHBIX C
HEO0OXOIUMOCTBIO TEILIIOM3OJISILIUH.

Moodenuposanue pacnpocmparenuss — NeKMPOMASHUMHBIX — NOAeU  (npakmuyeckoe
3a0aHnue).

3ananue: IlpoBecTn MoOAENMpPOBAaHUE PACIPOCTPAHEHUS DIIEKTPOMATHUTHOTO TIOJS C
MOMOUIbIO CHENHMATU3NPOBAHHOTO MporpammHoro obOecneuenus (Hanpumep, MATLAB wumu
COMSOL). Ouenuts BausiHUE Ha paOOTHUKOB B IPOU3BOCTBEHHBIX YCIOBHSX.

O6wem: OTYET IO pe3ynbTaTaM MOJIeIUPOBaHus — 6—8 cTpaHuI.

Pexomenparuu: M3yuuth mporpamMMbl A MOJAEIMPOBAHUS (PU3HMUECKUX IPOLIECCOB,
03HAKOMUTHCS € TapaMeTpaMHy 3JIEKTPOMArHUTHOTO TOJIs, BBIOPATh UCXO/IHbIE JJaHHBIE HA OCHOBE
peabHBIX YCIOBUN M CTAaHIApPTOB 0€30MaCHOCTH.

OKonoeuneckas oyenka 6030etcmausi pAOUAYUOHHBIX (PAKMOPOB8 HA OKPYIHCAIOUWYVIO CPedy:



3ananue: BBINOIHUTH OLIGHKY paHallMOHHOTO ()OHA B KOHKPETHOW MPOU3BOICTBEHHOM
30HE, OMPENIEIUTh JOMYCTUMbIE TPEEIIbl 1151 padOTaIOIIUX COTPYIHUKOB U BO3MOKHOE BIUSIHHE
Ha OKPY’KaIOILYIO Cpeny.

O6bem: 5—7 cTpaHuil.

Pexomenparuu: [IpuMeHsTh 3HAHUS TO PAAMANMOHHONW OE30MACHOCTH, HCIIOIH30BAThH
OTKPBIThIE UCTOYHHUKHU M 0a3bl IaHHBIX O HOPMAaTUBaX MPEAEIbHO TOMYCTUMBIX BO3AEHCTBUM.

Hccnedosanue akycmuyecKux 0H U WYyMOB020 8030€liCBUsL HA Yel08eKa:

3ananue: BoIMOTHUTH pacyeT YpOBHS 3BYKOBOTO JIaBlieHUS! B paboueil 30HE, UCHOb3YS
3aKOHbI aKyCTUKU. OLIEHUTh BPEIHOE BO3EHCTBUE LITyMa U IPEJIOAKHUTH CIIOCOOBI €70 CHUKEHMSL.

O06bem: 4-5 cTpaHuIl ¢ pacyéTaMHu U BBIBOJIAMH.

Pexomennanmu: Mcnonb3oBath (GopMymibl Ui pacyeTa ypoBHS IIyMa, U3YYUTh METOJbI
3BYKOM3OJISIIIMK U TOA0OpaTh MEphl CHIDKEHHS IIIYMOBOI'O BO3ACHMCTBHSI B COOTBETCTBUU C
HOPMAaTUBHBIMH JJOKYMEHTaMHU.

Hccneoosanue 3aKkoH08 mepMOOUHAMUKU U UX NPUMEHeHue Ol  NOBbIULEHUS]
9HepeosIhpexmuenocmu.

3ananue: M3yunTh BTOpOE HAYaJI0 TEPMOJANHAMUKY U ITPEAJIOKUTH BAPUAHTHI ITOBBIIICHUS
9HEProd(PPEeKTUBHOCTH HA KOHKPETHBIX MMPOU3BOACTBEHHBIX 00BEKTAX.

O06Bem: 5—6 cTpaHwuil.

Pexomenpanuu: Onuparbcs Ha JaHHbIE U3 MPOU3BOJCTBEHHOW NPAKTUKH, IPUMEHSATH
(dbopMyIIbI SHTPOMUU U TEIJIOBOTO OaslaHca JJIs OLEHKH SHEProd()PeKTUBHOCTH.

MeTtoauueckue peKoOMEHAALNHU U1 BHIIOJTHEHUS 3a/1aHUM:

[InanupoBaHue BpeMeHHU:

Pa3nenute BpeMsi Ha BBIIIOJIHEHUE Ka)JOTO 3aJaHMs 110 HEAEIsIM, YYUThIBas 00beM U
CIoXHOCTh. Pekomenayercs ynensth 10—-12 yacoB Ha Kaxaoe KpyMHOE 3ajaHue (HarpuMep,
pacyer TerIoU30JUU WIH MOJIEIUPOBAHUE), U 5—6 4aCOB Ha MEHEE TPYL0EMKHUE 3aJaHUs], TAKHE
KaK 3CCE WJIA aHaJIu3.

[Tonck NCTOYHUKOB:

Hcnonb3yiiTe HaydHble 0a3bl JaHHBIX, HOpMaTUBHbIE ToKyMeHTbI ('OCTs1, CHullsr, ITYD
U T.1.), @ TaKKe y4eOHbIe TOCOOUs U JIEKIMU. 3aJaHusl JODKHBI OCHOBBIBATHCS HAa MPOBEPEHHBIX
VCTOYHUKAX.

Pabota ¢ nmporpaMMHBIM 0OECTICUEHHEM:

Ecnu 3ananue TpeOyeT NMPUMEHEHHs BBIUYMCIUTENBHOW TEXHUKHM WM MOJEIMPOBAHUA,
3apaHee O3HAKOMbTECh C IPOrpaMMHBIM OOecliedeHHEeM. BBINOJHUTE HECKOJIbKO TECTOBBIX
3aJaHuii, 4TOOBl HAayuyUThCS paboOTaTh ¢ HHTep(eiicoM MporpaMmbl U NPaBUIBHO BBOAMTH
UCXO/IHbIE IaHHBIE.

B3aumoneincTsue ¢ nmpenogaBaTeneM:

PerynspHo o6cyxnaiiTe pe3ynbTarhl ¢ MPEenojgaBaTesieM, OCOOEHHO B CIyyae CIOXKHBIX
pacyeTHbIX 3ajjad WJIM MOJETUPOBaHMs. DTO MOMOXKET M30ekaTh OMIMOOK M KOPPEKTHPOBATh
HamnpaBJieHUs1 pabOTHl HA paHHUX ATarax.

Odopmnenne oT4ETOB:

Kaxnpiii oT4ET nNOIKEH coaep:KaTh THUTYNIbHBIM JIMCT, KpaTKoe BBEACHHME B 3ajady,
TEOPETUYECKYI0 4YacTh, Pacu€Thl WJIM MOJEIMPOBAHME, BBIBOABI U CIIMCOK MCIIOIb30BAaHHON
nuteparypsl. CoOmroaiite TpeOoBaHUS K OPOPMIICHUIO, YCTAHOBIICHHBIE BY30M.

AHanu3 NoJy4YeHHBIX TaHHBIX:

[Ipu BBIOTHEHUH PacyeTOB WIIM MOJIETUPOBAHUS BaKHO MIPOBOAUTH KPUTHUECKUN aHATIN3
MIOJIyUYEHHBIX PE3YyJIbTaTOB M COOTHOCHTh MX C TEOPETMYECKMMM 3HAHUSMU M HOPMAaTHBAaMHU.
Bb1BO1BI 10J1KHBI OBITH 00OCHOBAHHBIMH U COMOCTABUMBIMU € IPAKTHUECKUMHU YCIOBUSIMHU.



5.2 OcobGennocTn OopraHm3anvm Oﬁy‘leﬂl/lﬂ Jigd JIMI € OrpaHMY€HHBIMH BO3MOKHOCTHAMH
3A0POBbS U HHBAJIU/A0B

[Tpr HEOOXOIMMOCTH OOYJAIOIIUMCS U3 YUCIIA JIUI C OTPAHHYEHHBIMA BO3MOYKHOCTSIMU
3JI0POBBS U HHBAIHIOB (110 3asBJICHHUIO 00YYArOIIErocs) MPeI0CTaBIIsIeTCs yueOHas
uH(pOpMAaIIUs B JOCTYIMHBIX (pOpMax ¢ y4eTOM MX WHANBUAYAIBHBIX ICUXO(DU3UICCKIX
0COOEHHOCTEH:

- JUIS JIULL C HAPYLIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTMUEHHBIM LIPUPTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTA; WHMBUlyaJIbHbIC KOHCYJIbTAIIUU c MIPUBJICYCHUEM
TUdI0CYpIOTIEPEBOIUNKA; HHANBUAYAIbHbIC 331aHUS, KOHCYIbTAIMH U JP.

- JUTsL JIUIT C HAPYIIEHUSIMU CITyXa: B TiedaTHOU (hopMme; B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;
WHJIUBUlyaJIbHbIE KOHCYJbTAallUW C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAJIbHbIC
3a/1aHus], KOHCYJbTAllUU U Jp.

- 17151 JIUI] C HAPYILIEHUSIMU OMIOPHO-JIBUTATENILHOTO armapaTta: B ne4atHoii oopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; WHIUBUIyAJIbHBIC 33/IaHUsI, KOHCYJIbTAIIUU U JIP.

6 @oHa OLEHOYHBIX CPEACTB JIfl MPOBeIeHUs] TEKYIIero KOHTPOJISl M MPOMeKYTOYHOI
arrecTauMu 00y4aroIMXCcs M0 JUCUMILINHE (MOTYJIIO0)

B cootBerctBum c¢ tpeboBanusmu DPI'OC BO pans arrectanuu 0oOydaroImIUXCs Ha
COOTBETCTBUE HX IEPCOHATBHBIX JIOCTHIKCHUH IUIAHUPYEMBIM pe3yJibTaTaM OOYYCHHS I10
JTUCIUILIMHE (MOJIYJI0) CO3/1aHbl (JOH/IBI OLIEHOYHBIX CPEICTB. THUIMIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJIMYECKUE MaTepualibl, OINPEIACIAIONIME MNPOUEAYPhl OLUECHHUBAaHUS 3HAHWM, YMEHHUU H
HABBIKOB, & TAKXKE KPUTEPUU U TOKA3aTeNH, HEOOXOJUMbIE JJIsl OLICHKH 3HAaHUH, yMEHU, HABBIKOB
U XapakTepu3yllnue dTambl (HOPMHUPOBAHHS KOMIIETCHIIMH B  IPOIECCE OCBOCHUS
00pasoBarebHOI MTPOrpamMMBbl, IpeAcTaBicHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE o0ecneyeHue TUCHMIINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. Aiizennon, A. E. ®usuka : yueOHUK 1 npakTukyMm ais By30B / A. E. AilzeH1I0H. —
Mocksa : M3narensctBo HOpaiit, 2026. — 380 c. — (Beicuiee oOpasoBanue). — ISBN 978-5-
534-18086-2. — Tekct : anekTpoHHbI // O6pa3oBarensHas iardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/583355 (mara obpamenus: 19.05.2026).

2. Kpasuenko, H. 1O. ®usuka : yueOHuk u mpaktukym st By3oB / H. FO. KpaBuenko. —
Mocksa : U3znarensctBo HOpaiit, 2026. — 322 c. — (Bricuiee oOpa3osanue). — ISBN 978-5-
534-19224-7. — Tekct : anexTpoHHbIi // O6pa3oBarensHas iardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/583634 (nara obpamenus: 19.05.2026).

7.2  /lononnumenvnasa numepamypa

1. Topnau, B. B. ®usuka: yuebnuk s By3oB/ B. B. I'opnau. — 2-e uzn., ucnp. u
norm. — Mocksa : WsnmarensctBo [Opaiit, 2026. — 215c¢.— (Bricmee o0Opa3zoBanue). —
ISBN 978-5-534-08111-4. — Tekct : snekTpoHHBIN // OOpa3zoBarenpHas muatdopma HOpaiT
[caiiT]. — URL: https://urait.ru/bcode/598502 (nara obpamenus: 19.05.2026).

2. Huxepos, B. A. ®uzuka : yueOHUK U npakTUKyM 17 By30B / B. A. HukepoB. — 3-e

u3n., mepepad. m jgon. — Mocksa : WzmarensctBo IOpaiit, 2026. — 458 c. — (Bsicmiee
oOpaszoBanue). — ISBN 978-5-534-18943-8. — Tekcr : snekrponHblid // OO6pazoBaTenbHas
mwiarpopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/583172 (mara oO6paieHus:

19.05.2026).



7.3 Pecypcovt unghopmayuonno-menekommynuxayuonnou cemu ""Hnmepnuem',
6Kn0uan npogeccuonanvhovie 06a3vl OAHHLIX U UHPOPMAUUOHHO-CHPAGOUHbIE
cucmemsl (npu HeobX00UMOCmU):

1. O6pasosarenphas mwiargopma "FOPAUT"

2. Open Academic Journals Index (OAJI). IIpodeccronanbhas 6a3a maHHbBIX - Pexxum
noctyna: http://oaji.net/

3. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHyYHBIX
npodecCHOHANIBHBIX 00acTe) - Pexxum nocryna: https://www.prlib.ru/

4. WundopmanmonHo-cnpaBoynas cucrema "Koncynsrant Ilmoc" - Pexum nocryma:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIVIMHBI (MOAYJsl) W MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIl, UCMOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiecca nNo AMCUMILVIMHE (MO1YJ/II0), BKJIIOYas NlepevyeHb MPOrPpaMMHOI0 odecredeHnst

OcHOBHOE O6ODVI[OBaHI/I€Z

e MynpTuMenuiiHblii KomiuiekT Ne2 B coctaBe:nmpoektop Casio XJ-M146,5kpan
180*180,kpemnieHne noToI0YHOE

e Cucrtema ayIMOBU3YaIbHOIO MIPeICTaBICHHs HH(DOpMALIUU

[IporpaMMHoOe obecrieueHue:

o 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

29.03.05 «Konctpyup

OBaHUE U3/EINH JIETKO

{ TPOMBIIIUICHHOCTI
(B-KI)

OIIK-1 : CnocoGeH mpuMeHSTh eCT
€CTBEHHOHAYYHbIE U OOIICHHKECHED
HBIE 3HAHMS1, METO/IbI MaTeMaTHueC
KOT'0 aHaJIn3a U MOJEINPOBAHUS B
npodeccHOHANBHOM NesTeIbHOCTH

OIIK-1.3k : Ucnompe3yet ¢puzndgeckne METOIb U
MOJIENIH B TEXHUUECKHX MTPUIIOKEHHUSAX, BBIIEIISIC
T KOHKPETHOE (PM3MYECKOE COAEP’KaHNE B TIPUKII
aJIHBIX 33/1a4ax

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciIyvae, eCiIM MOoITydYeHHbIE
pe3yibTaTtel OOydYeHHMs IO JAUCUUIUIMHE OLICHEHBl IOJOXKHUTEIbHO (JIUarna3oH KpUTEpHUEB
OLICHUBAHUSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBICTBOPUTEIBHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTcTBUS IOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/u OLleHUBAHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs

Komnerennus OIIK-1 «Crioco6eH npuMeHsTh €CTECTBEHHOHAYYHbIE U
0O0IIenHKEHEPHbIE 3HaHUS, METO/Ibl MATEMaTHYECKOTO aHAJIN3a U MOJICIIMPOBAHUS B
pohecCuOHAIbHOM e TEIIbHOCTI

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u popmynmpoBka HHANKAT
opa JOCTH)KEHHS KOMIIETCHIINT

Kputepun oneHHBaHMA pe3yabT
aToB O0yJCHUS

OIIK-1.3k : Ucmone3yet huzny
€CKHe METOIBI U MOJIENN B TEXH
MYECKHX MPUIOKEHHSAX, BB

SI€T KOHKPETHOE (PM3UIECKOE CO
Jiep>KaHKue B MPUKIIIHBIX 3a71a4
ax

chopMHUpOBaBIIEECs CHCTEMATH
YecKoe 3HaHNE OCHOBHBIX 3aKO
HOB, TEOPHH M NPUHIUIIOB KJIac
CHUYECKOW U COBPEMEHHOH Qu3u
K1 (MEXaHWUKH, MOJIEKYJIIPHON
(bM3UKH, TEPMOJUHAMHUKH, JIIEK
TPOJMHAMUKH, KBAHTOBOH (H3H
K1), KOTOPBIE OMHUCHIBAIOT TIPUP
OJIHBIE SIBIICHUS U TIPOLIECCHI B
WH)KEHEPHBIX CHCTEMaXx.

c(hopMHUpOBaBIIIEECS CHCTEMATH
YeCKOe YMEHHUE HCII0IB30BaTh
q)HSPI‘-IeCKI/Ie MOJCJIM U MaTeéMarT
HYECKHE METOIBI TS aHAJIU3a U
pelIeHns MPUKIaIHbIX 33129 B
MHKEHEPHOU! MPAKTHKE, a TAKK
€ JUIsl OMMCAHMsI, pacyera u mpo
THO3a MOBeIeHHsT (PU3HIECKUX
CHCTEM.

Pe3ynbraThl 00y4eHuUs 10 TUCIUILIMHE
Ko | Tu
I i
pe | pe Pesynprar
3- | 3-
Ta | Ta
OCHOBHBIX 3aKOHOB, TEOPHH H T
PHHIIUIIOB KJIACCHYECKOH U COB
peMeHHOM GU3NKH (MEXaHUKH,
Pl 3H | MoNeKyIsApHOH QHU3UKH, TEPMO
1 aH | AMHAMUKH, 3JICKTPOJANHAMUKH,
ue | KBaHTOBOH (PU3HMKH), KOTOPHIE O
MHCHIBAIOT IPUPOIHBIE SIBJICHUS
H TIPOLIECCHI B HH)KEHEPHBIX CHC
TeMax.
UCTIONB30BaTh (U3MUYECKHE MO]T
y | e ¥ MaTeMaTHIeCKIE METOIbI
PIT | we ZULS AHANH3A M PELEHHS IPUKIT
2 | AHPIX 327124 B HEOKEHEPHOH mp
aKTHUKE, a TAK)Ke JJIsl OIUCAHMUs,
© pacueTa U IporHo3a NOBEACHUS
(DU3MYECKUX CHCTEM.
IUITAHUPOBAHUS U IPOBeAEHUS ¢
Ha | M3HHECKHX JKCIIEPUMEHTOB, 00
PI paboTKH ¥ aHAINM3a SKCTIEPUME
3 PP Hranbmbix JAHHBIX, OIICHKH MIOT
K PELIHOCTEH, a TaKKE NPECTABII
€HHSI U HHTEPIIPETAINS PE3YIIbT

CcopmupoBasieecs: cucremar
HMYECKO€e BIaJIeHHEe IUIAaHUPOBAH
HEM U IPOBECACHUEM (I)I/ISI/I‘-IGCK
HX IKCTIEPUMEHTOB, 00pabOTKO
¥ ¥ aHAJIM30M SKCIIEpUMEHTAJIb
HBIX TaHHBIX, OHGHKOﬁ nmorpem
HOCTEH, a TaKkKe MIPEICTaBIeHU




B.

aTOB B BUJIC OTUYCTOB U rpadpmco

€M U I/IHTepHpeTaHI/Ieﬁ pe3yiibTa
TOB B BUJIC OTYCTOB U l"pa(l)I/IKOB

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

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

Tabnuia 3amoyHgeTCs B COOTBETCTBHH C pazaenom |1 Pabodeil mporpaMmbl TUCITUTUTHHBI
(Momyst).

KonTtponupyemsle miaHUpyeMBbIe pe3
yIbTaTHl 00yUYeHUS

Kontponupyemsie TeMBI 1
WCLUIUINHEI

HaumeHOBaHME OLIEHOYHOTO CPE/ICTBA U TIP
encrasienue ero B POC

Texymuii KOHTPOJIb

IIpomerxyTouHas aT
TecTauus

Ounas popma 0OydeHUS

(bu3nYecKre MOJIENU U Ma
TEMaTHYECKHE METOMBI 1JT
s QaHAJIM3a U PELICHHs PU
KJIaJHBIX 3a]a4 B HH)XCHE
PHOI IPaKTHKeE, a TAKXKe
JUISL OTIMCAaHUs, pacueTa u
MIPOTHO3a MOBEAEHUs (HU3
HNYECKHX CHUCTEM.

1.1. Mexannka

Kontponsnas pador
a

P/l 3HAHHE : OCHOBHBIX 3aKOH KonrposnsHas paboT | Dx3aMeH B IUCbMEH
OB, TCOPHI U MPHHIIUATIOB a HOHt opme
KJIaCCUYECKOU U COBpPEME 1.1. Mexanuka
HHOU (U3UKH (MEXaHUKH, Tecr DK3aMeH B MUCbMEH
MOJICKYJISIPHON (QU3KKH, T HOH (opme
€PMOJIMHAMUKH, DJIEKTPO

N KonTponbHas paboT | Dk3ameH B MHCbMEH
JTUHAMUKHU, KBAHTOBOU (U i
a HOH (opme
3uKH), KoTophle onuchia | 1.2. MonekyinspHas ¢pusn p
IOT IPUPOIHEIE SIBICHUS Ka 1 TCpPMOJMHAMHUKA JKk3aMcH B MUChMEH
U TIPOLIECCHI B MHKEHEPH Tecr HOHt opme
BIX CHCTEMaX.
Kontponpras pabot | Dk3aMeH B MUCHMEH
a HOW (opme
2.1. DaeKTpUIecTBO
DK3aMeH B MUCbMEH
Tecr o
HOH (opme
KonTponbHas paboT | Dk3ameH B MHCbMEH
a HO¥ (hopme
2.2. MarneTusm
DK3aMeH B IUCEMEH
Tect o
HOW (hopme
KontpomnpHas paboT | Dk3aMeH B MUCHMEH
a HOW (hopme
2.3. OnTHka
DK3aMeH B TUChbMEH
Tecr o
HOH (opme
PJ12 YMeHue : UCIoIb30BaTh DK3aMeH B IHCEMEH

HOH (opme

Tect

DK3aMeH B IUCbMEH
HOW (hopme

1.2. MonexynsipHas Gusu
Ka U TePMOJAMHAMUKA

Konrponbnas pabor
a

DK3aMeH B IMCbMEH
HOH (opme

Tect

DK3aMeH B MHCbMEH
HOW (opme

2.1. DnexTpuuecTBoO

Kontpomnsnas pador
a

DK3aMeH B MHCbMEH
HOM (opme

Tect

DK3aMeH B IMCbMEH
HOH opme




2.2. MarueTtusm

Konrponbnas pabor
a

DK3aMeH B IMCbMEH
HOH (opme

Tect

DK3aMeH B ITNCHbMEH
HOH (opme

2.3. Onruka

Kontponsuas padot
a

DK3aMeH B ITNCbMEH
HOM (opme

Tect

DK3aMeH B MIMCbMEH
HOM (hopme

PI3 HaBbIk : 1anupoBanus U
TIPOBEJCHUS (PUBUUECKUX

9KCIEPUMEHTOB, 00padoT

KH U aHAJIN3a YKCIIEPUMEH
TaNbHBIX JaHHBIX, OUEHKH
MOTPEIIHOCTEM, a TAKXKE IT
pencTaBIEHUs U UHTEPIIP

€Talus pe3ylbTaToB B B

JIe OTYETOB U IpauKOB.

1.1. Mexanuka

Kontpomnbnas pabor
a

DK3aMeH B IMCbMEH
HOH (opme

Tect

DK3aMeH B ITNCbMEH
HOH (opme

1.2. MonexymsapHas ¢puzn
Ka M TSPMOJANHAMHKA

Kontponpuas padot
a

DK3aMeH B ITNCbMEH
HOM (opme

Tect

DK3aMeH B MUCHMEH
HOW (opme

2.1. DAeKTpUYeCcTBO

Kontpomnbnas pador
a

DK3aM€H B MUCHbMEH
HOH (opme

Tect

DK3aMeH B IUCbMEH
HOH (opme

2.2. MaraeTusm

Kontpomnbuas pabor
a

DK3aMeH B IUCBMEH
HOW (opme

Tect

DK3aMeH B MUCHMEH
HOW (hopme

2.3. Onruka

Kontpomnbnas pador
a

DK3aM€H B MUCHbMEH
HOH (opme

Tect

DK3aMeH B IUCBMEH
HOH (opme

4 Onucanue npoueaypbl OCHUBAHUA

KayectBo c(HopMUPOBAaHHOCTH KOMIETEHIMH Ha JAHHOM »JTale OIEHHWBAeTCsS 110
pe3yibTaTtaM TeKYIIUX U MPOMEXYTOUHBIX aTTECTAllMi MPH IMOMOIIY KOJINYECTBEHHON OLIEHKH,
BbIpa)K€HHOU B Oayutax. MakcumanbHas cymMMma 0ajuloB 1Mo JUCHMIUIMHE (Monyiro) paBHa 100

Oasam.

B kaxxmom cemecTpe MpeaycMOTPEHO IPOBEEHHE JIBYX TECTOB (MaKCHMalIbHOE KOJIMYECTBO
0aJToOB 3a OAMH TECT - 15) U ABYX KOHTPOJIBHBIX pabOT (MaKCUMaIbHOE KOJIMUECTBO OAIIJIOB 32
OJIHY KOHTPOJIBbHYIO paboTy — 15). Dx3ameH oneHnBaetcs B 40 6asios.

Bun yueGHOIi AesiTenbHOCTH Ouenotnoe cpefcTBo

Tect KontposnbHast pabota | Dk3ameH B nmucbMeHHOH hopme Htoro
Jlexuuu 30 40 70
IIpakTudeckme 3aHsAThS 15 15
CamocrosiTensHas pabora 15 15
Htoro 30 30 40 100

CymMma 6amioB, HaOpaHHBIX CTYIEHTOM IO BCEM BHJIaM YUY€OHOH ACSATEIHPHOCTH B paMKax
JTUCITUTLIMHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.




CymmMma Gano
B
0 TUCITAILIA

OrueHka 1o IPOMEK
yTO‘-IHOﬁ aTrecraiuu

XapaKTepI/ICTI/IKa KaueCTBa C(i)OpMI/IpOBaHHOCTI/I KOMIICTCHI U

HE "
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIICTEHIIHI, 00Ha
PY)KHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaa
or 91 10 100 «3a4TeHO» / » YCBOMII OCHOBHYIO JINTEPATYPY H 3HAKOM C JIOTIOTHUTENBHON JTUTEPaTypoil, pekoMe
«OTJINYHOY H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMONHSATH MPAKTUYECKHE 3aaHusl, MIPEe
YCMOTPEHHBIE TIPOTPaMMOii, CBOOOTHO OTEepUPYET MPUOOPETCHHBIMY 3HAHUSIMH, YME
HUSIMH, IPAMCHSICT MX B CHUTYaIUsIX TIOBBIIICHHOM CII0KHOCTH.
CTyIeHT eMOHCTpUPYET CHOPMUPOBAHHOCTD JUCIMIUTMHAPHBIX KOMITETCHIIHIA: OCHO
o1 76 10 90 «3a4TeHO» / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JJOIYCKAIOTCSl HE3HAYHTEIbHBIS (1LHI/I6KI/I, HETOUH
«XOPOLIO» OCTH, 3aTPYAHCHUsSI TIPH aHATUTHYECKUX OTIepalnsiX, IepeHOCe 3HAaHUI U yMEeHUIi Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIIHH.
CTyzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCHHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4TCHOY / Jie KOHTPOJIbHBIX MEPOTIPUATHH JJOIMYCKAFOTCS 3HAYUTEILHBIC ONIMOKH, TIPOSBIISICTCS O
ot 61 o 75 «YIOBJICTBOPHUTENh | TCYTCTBHE OT/ACIHHBIX 3HAHUHN, yMEHHI, HABBIKOB TI0 HEKOTOPBIM JUCIUILTHHAPHBIM K
HO» OMITCTCHIIUSIM, CTY/ICHT HCIBITHIBACT 3HAYUTEIILHBIC 3aTPYIHCHHS TIPU ONICPUPOBAHU
Y 3HAHUSMH ¥ YMEHUSIMU TIPH WX TIEPECHOCE Ha HOBBIC CHTYAITHH.
«HE 3a4TCHOY /
ot 41 110 60 ey TOBICTBOPUTE V cryneHra He C(l)?pMPIpOB%HI:I JMUCHIUTUTHHAPHBIC KOMITCTCHITUH, TIPOSIBIISICTCS] HEI0C
TAaTOYHOCTh 3HAHUIA, YMCHUI, HABBIKOB.
JIBHOY»
«HE 3a4TEHO» /
JlucuuiuinHapHbIe KOMITETEHIIMU He cOpMHUpOBaHbl. [IposBIIseTcs MOJHOE MM HpaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - o
EHO» THYECKH MTOJHOE OTCYTCTBHE 3HAHHI, YMEHHUI1, HABBIKOB.

5 IlpumepHbIe OLIEHOUYHBbIE CPEACTBA

5.1 Ilpumepsbl TECTOBBIX 3aJaHUIA

Tect 1. Mexanuka
1. Bbioop oaHoro nmpaBwibHOro orBera. IlpaBu/ibHBIN OTBeT HANMUILUTE B BHUAE

OyKBBI.

Kaxkoe onpenenenne cOOTBETCTBYET MaTEPHAIIBHON TOUKE?

a) Teno, pa3MepoM KOTOPOTo MOKHO ITpeHeOpeyb B YCIOBUAX JaHHOM 3a/1auu.
0) Teno, nMeroliee TONbKO JTUHEIHBIE pa3MepPHI.

B) OOBEKT, AJI1 KOTOPOTO BaKEH €ro 00BEM.

r) Teno c GeckoHEeYHO MaJloil Maccoil.

2. Bbi0op ogHoro mpaBuiabHOro orBera. IIpaBMJIBHBIN OTBET HANMIIUTE B BHJE

OyKBBI.

Kakoii BekTOp HampasJjeH Mo KacaTeIbHON K TPAaeKTOPUU ABMIKEHHS?
a) Paguyc-BexTop.
6) MrHoBeHHast CKOPOCTb.

B) YcKopeHue.
r) TpaekTopusi.

3. BblﬁOp HECKOJBKHUX NPpaBUWILHBIX OTBETOB. HpaBl/l.]'ll)Hl)le OTBETbhI HAIIMIIUTE B

BUje OYKB Yepe3 3alATYyIO.

Bri6epute npaBusibHbIe (OPMYIIBI IS pacdeTa yrioBoli CKOPOCTH:
a) w=Ap/At
0) w=v/R

B) @

=a/R?

) w=A4v/At

4.

YcranoBjieHue

NMPaBUIbHOI

nmocj1eA10BaTe/JIbHOCTH.

IIpaBuiabHbIH

HANUIINTE B BUJEe NPAaBUJILHON MOC/I€10BATEJIbHOCTH OYKB Uepe3 3ansTylo.
Pacmonoxxute maru pemieHus 3a7a4ud Ha ONPEACIICHHE YCKOPEHUs Teja MO JIEHCTBHEM
HECKOJIBKMX CHJI B IPaBUJILHOM MOCIE10BATENbHOCTH:
a) Haitniure cymMMy Bcex Cuil, IEHCTBYIOIIMX Ha TEIO.

OTBET



0) Ilpumenure BTOpoii 3akoH HpI0TOHA JIUIs1 3aMIMCH YpaBHEHHSI TBH)KCHUSI.

B) Onpenenurte Macchl TeJ, y4aCTBYIOIIUX B 3aa4e.

r) YcTaHOBUTE HANPABIICHUS CUJI, ICHUCTBYIOIINX HA TEJIO0, U YCKOPEHHUSL.

n) Paccunraiite yckopeHue Teja Ha OCHOBE YPaBHEHHUS JBUKCHHUS.

5. Onpenenenue coorBercTBus. [IpaBuiibHbIe 0TBeTHI HANMIINTE B BHUJEe OYKBBI U
COOTBETCTBYIOMLIEH eil undpbl.

CBsixuTE BEIMYMHBI ¢ UX euHULIaMu u3mepeHusi B CU:

a) CkopocTh —

0) Cuna —

B) MOMEHT uMmysibca —

r) Pabota —

BapuanTsr:

1. HetoTon

2. Jlxoynb

3. Metp B cexyHy

4. KniiorpaMM Ha KBaJIpaTHBIM METP B CEKYH]Y

6. BBoa oTBeTa (TekcTOBOE MOJie). [IpaBU/IBbHBIN OTBET HANMIIMTE B BUJIE TEKCTA.

Jlaiite onpenenenue Tperbero 3akoHa Herotona.

7. BpiOop oaHOro mpaBujibHOro orBera. IlpaBWIbHBIA OTBET HANMIIMTE B BH/E

OyKBBI.
Kakoe BbIpakeHHE COOTBETCTBYET KHHETHUECKOM SHEprUun?
a) Ex=mv?/2
0) Ex=ma/2
B) Ex= mgh/2
r) Ex= m#v/2

8. BbI00p HeCKOJIbKUX MPABUJIbHBIX 0TBeTOB. [IpaBU/IbHBIN OTBET HANIMIIIMTE B BU/IE
NPaBHIbHOI MOCJ1e10BaTeIbHOCTH OYKB Yepe3 3alfATyIo.

Kakue u3 3TUX XapakTepUCTHK SBISIOTCS CKAISPHBIMHU BEIMYMHAMHE?

a) YckopeHue.

0) Cuna.

B) DHeprus.

r) [1yTh.

9. BbiGop oaHOro npaBWiIbHOrO otrBera. IIpaBM/IbHBINH OTBeT HANMIINTE B BHAE
OyKBBI.

Kaxkoe onpenenenue nydiiie BCEro moaX0IUT ISl TOHSITHSI «MOMEHT CUITBD»?

a) Cuina, neficTByrolas Ha TeJo.

0) [Ipon3BeneHre CUIIbI Ha TJIEYO OTHOCUTEIBHO OCH BPAILICHHUS.

B) Pa3Huma AByX BEKTOPOB CKOPOCTH.

r) BekTopHas BennunHa, paBHas NPOU3BEICHUIO MacChl Ha YCKOPEHUE.

10. CopTupoBka (ycTaHOBJIEHHE NPABWJILHON mociaeaoBaTebHOCTH). [IpaBniabHbIi
OTBeT HANMIIKUTE B BU/ie NMPAaBUJIbLHOM M0C/Ie10BATEJLHOCTH OYKB Yepe3 3ansTylo.

YnopsaoubTe 3Tansl BIBOJA ypaBHEHUs bepHyiu:

a) OnpeneneHue pa3HOCTH J1aBIICHUM.

6) PaccMoTpeHne 3akoHa COXpaHEHUs SHEPTHH.

B) YU€T KHHETUYECKOW SHEPTHH KUIKOCTH.

r) AHaJIU3 NOTEHIMAILHON YHEPTUU.

11. Onpenenenne coorsercrBus. IlpaBuiibHbIC OTBETHI HANIMIINTE B BUJe OYKBbI M
COOTBETCTBYIOLIEH eil undpbl.

YcTaHOBUTE COOTBETCTBUE MEKIY TUIIOM SHEPTUU U PUMEPOM €€ HCIIOJIb30BAHUS:

a) [loTeHnmanpHas SHEPTUS —

0) Kunernueckas sneprus —

B) Mexanuveckas SHEpTrus —



r) BuyTpennss sneprus —
BapuanTsr:

JIBOKyIIMiACS aBTOMOOUJIb.
Cikarast npy>XuHa.

[TonHbIl 3anac SHEPTUU B CUCTEME.
TennoBasi HEpruUsi HArpPETOro Teja.

NS

12. Beoa orBera (TexkcroBoe noJe). [IpaBuiibHbIN 0OTBET HANIMIINTE B BH/E TEKCTA.

Hanummre hopMmyiy Ans MOMEHTa UMITYJIbCA.

13. Bbi0op HecKOJIBKHX NPABWIBHBIX 0TBeTOB. IIpaBM/IbHBIN OTBeT HANMUIINTE B
BH/I¢ IPABHJILHOMH IOCJIeJ0BATEJIBHOCTH OYKB 4epes 3ansTyIo.

Kakue u3 nepeuncieHHbIX (PU3MYECKUX BEIWYHH 3aBUCAT OT MAcchl Tefa?

a) Ummynsc.

0) YrioBasi CKOPOCTb.

B) Kunernueckas sueprus.

r) YckopeHue.

14. Bbi6op ogHOro mpaBuiIbHOro orBera. IIpaBMIbHBIA OTBeT HanMUINTEe B BHJE
OYKBBI.

Urto onuceiBaet 3akoH CTokca?

a) BsI3kocTh KMJIKOCTH NPH JIAMUHAPHOM TEUEHUU.

0) JlaBieHue Ha Teso, NOTrPYKEHHOE B )KUIKOCTb.

B) ConpoTHBIIEHNE TEJIa IPU JBUKEHUU B BAKYyME.

r) MOMEHT CUJIbI OTHOCUTEIBHO OCH.

15. BBoa oTBeTa (TEKCTOBOE I0JI€):

Hanummwre onpeznenenne MOMEHTa MHEPLIMU.

Tect 2. «MoJexyasipHas GU3NKa H TEPMOANHAMHKA».

1. BoiOop oaHoro mpaBuJbHOro orBera. IIpaBWiIbHBIA OTBET HANMIIWTE B BHJIE
OYKBBI.

Kakoii n3 cienyrommx 3aKOHOB ONKCHIBAET 3aBUCHUMOCTD JIaBJIEHUS UAEAIBHOIO ra3a oT
00beMa Mpu MOCTOSTHHOM TeMriepaType?

a) 3akoH boiins-Mapuotra

0) 3akon ['eit-JIroccaka

B) 3akoH Llapins

r) 3akoH [/lanbToHa

2. Bbi0op ogHoro mpaBuiabHOro orBera. IIpaBMJIBHBIN OTBET HANMINUTE B BHJIE
OYKBBI.

Kaxkoe ypaBHeHue onuchiBaeT ypaBHeHne MenaeneeBa-Knaneiipona?

a) PV=vRT

0) P1V1/T1= P2Va/T>

B) V=mRT/P

r) P=mRT/V

3. Bb10Op HeCKOJBKHX NPABHJIbHBIX OTBeTOB. IIpaBuiIbHBIC OTBETHI HANIMIINTE B
BU/Ie OYKB uepe3 3anATYyIO0.

Kakue u3 cnenyromux ypaBHEHUH SBIAIOTCSA CJIEACTBUSMU ypaBHEHMs MeHneneeBa-
Knaneiipona? (Beibepute Bce moaxo/asIIIIme)

a) PV=vRT

0) e=(3/2)kT

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

4. BbI00Op HeCKOJbKHUX NPABWIbHBIX O0TBeTOB. IIpaBuiibHbBIE OTBETHl HANUILIHUTE B
BUje OYKB yepe3 3alATYyIO.



Kakue cBoiicTBa WIealIbHOTO Ta3a HM3MEHSIOTCS MPH HATPEBAHUHM TPH MOCTOSHHOM
o6beme? (BriGepuTe Bce moaxoasimue)

a) JlaBnenue

0) TemmepaTypa

B) O0BbeM

r) Buyrpennss sueprus

5. YcraHoBiieHHe NpPaBWIbHOI mocjeaoBaTeqbHocTH. IIpaBHiIbHBIH  OTBeT
HANMIIUTE B BU/Ie MPAaBUJIbHOM M0C/1e10BaTeJLHOCTH OYKB Yepe3 3alsTylo.

VYnopsimounte  dTambl  pabOTBl  WIEATBHOTO  TEIUIOBOTO  JBUTATEN 1O  HX
MOCJIEIOBATEILHOCTH (BBOAUTE OYKBBI OT a JIO T):

a) OTBOJ TEIJIOTHI OT padOYero Tea B XOJIOAHBIN pe3epByap

6) [TonBox TerI0THI K paboyemMy TEIy U3 TOpsiuero peseppyapa

B) BrinonHenue paboThl ABUraTeIeM

r) [TocTyruienne pabouero tena B paboYuil UK

6. Onpenesienne coorBercTBHs. [IpaBUIbHbIE OTBETHI HAMMIIUTE B BH/E OYKBBI U
COOTBETCTBYIOMLIEH eil undpbl.

CooTtHecuTe TEpMOIMHAMUYECKHE NpoLiecChl ¢ ux ypaBHeHus MU (Bonpoc — Ot1Ber):

a) M30xopHBIi mporecc

0) M300apHbIii mporecc

B) M30Tepmuyeckuii mpoiecc

r) AnnabaTHBIi Iporece

1) 60=pdV

2) 0Q=dU+pdV

3) 6Q=dU

4) dU+pdVvV=0

7. BBOA IPaBHJIBHOTO OTBETA

Hanummre ypaBHeHHE 1715 pacueTa MOJISIPHOM TEIUIOEMKOCTH TPH MTOCTOSIHHOM 00BbeMe .

8. BBoja orBeTa (TekcTOBOE 10J1€). [IpaBUIIbHBIN OTBET HANUIIIUTE B BU/I€ TEKCTA.

Hanummre dhopmyity [uist pacdera paboThl B ©30TEPMHUYECKOM Tiporiecce (6e3 mpobesos, B
JATUHCKOM PETUCTPE).

9. Bpi0op oaHOro mpaBWJbHOro orBera. [IpaBWIBLHBINA OTBeT HANUIIMTE B BHjE
OyKBBI.

Kaxkoit u3 ciemyromux mpoieccoB sBIsSeTCs aainadbaTHbIM?

a) HarpeBanue rasa npu noctostHHOM o0beme

6) CxxaTue raza mpH rnocTOsSIHHOM TeMIieparype

B) Pacmmpenue raza 6e3 TermnooOMeHa ¢ OKpyKaroliel cpeoi

r) OXJaxJIeHue raza npy MOCTOSTHHOM JIaBJIEHUN

10. Bpi0op HeCKOJIBKHX NPaBHJIbHBIX OTBETOB. BbIOOP HECKOJBKHX NPAaBHJIBHBIX
otBeTOoB. [IpaBu/IbHbIE OTBETHI HANMIIMTE B BH/Ie OYKB Yepe3 3anTylo.

Kakue u3 crenyromux ypaBHEHHH SBISIOTCS ypaBHEHUSIMU ISl BHYTPEHHEH >Hepruu?
(BriGepure Bce moaxoasmue)

a)) E=(3/2)vRt

6) U:VCvT

B) U=nC,T

r) E=pV

11. YcraHoBieHHe mNpPaBWJIBHOH mociaenoBaTeabHOCTH. IIpaBuIBHBIIN OTBeT
HANUIIKTE B BU/Ie MPABUWJILHOM MOCJI€10BATEIbHOCTH OYKB Yepe3 3anTyIo.

YcTaHoBHUTE MPAaBUIIbHYIO MTOCIIEI0BATEIBHOCTD MPOILIECCOB, MPOUCXOISIINX B UI€aTbHOM
ra3e Ipu MPOXOXKIECHHH H300apHOTO IMPOIEcca C YBEIHMYCHHEM TeMIepaTypbl. YTOpPSI0YNTe
ATambl OT HaYaja JI0 KOHIIA.

1) I'a3 pacmmpsieTcsi, yBeanunBas CBOi 00beM.

2) Temnepatypa ra3a yBeJIU4UBaeTCS MPH MOCTOSHHOM JIaBIICHUH.



3) I'a3 moryomnaeT Terjio OT BHENTHUX UCTOYHUKOB.

4) Monekynabl ra3a HauyMHAIOT [JBUTaThCsl ObICTpEE, YTO NPUBOIUT K YBEITUUYEHUIO
TEMIEPATYPHI.

BapuaHTs!l nocinen0BaTenbHOCTH:

a)l—-2—-3—-4

0)2—>3—-4->1

B)3 54 —-2—1

N4—-3—-1-2

12. Onpenenenue coorsercTBus. IIpaBuiibHbIe 0TBETHI HANMIINTE B BU/Ae OYKBBI H
COOTBETCTBYIOLIEH eil undpbl.

CooTHecuTe 3aKOHBI TEPMOJAMHAMUKH ¢ UX (hopmyiupoBkamu (Bompoc — OtBeT):

a) IlepBoe Ha4yanO TEPMOIMHAMUKU

6) Bropoe Hauasio TepMOAMHAMUKI

B) Tperbe Hauas10 TEPMOAMHAMUKHI

1) DHTpomus 000N CHCTEMBI CTPEMHTCS K HYIIO MO Mepe MPUOIMKEHHS K HYIIO e
TEPMOJUHAMUYECKON TEMIIEPATYPBHI.

2) DHTpONHS 3aMKHYTOH CUCTEMBI HE YOBIBaET.

3) KonuuecTBo Temia, COOOLIEHHOE CUCTEME, UIeT Ha IPUpAIleHHe BHYTPEHHEH 3HEpruu
CHCTEMBI U Ha COBEPILIEHUE CUCTEMOI pabOTHI HaJl BHEUTHUMH TEJIaMH.

13. BBox npaBuibHOro orera. [IpaBuiibHbIN OTBET HANMIIKMTE B BUAe (DOPMY.IbI.

Hanummre ¢opmyny ans pacdera W3MEHEHHs] BHYTPEHHEH JHEPrMU B H300apHOM
IpoLecce.

14. Beoa npaBuibHOro orsera. lipaBuibHbIi 0TBeT HANMIIKMTE B BUjAe GopMYy.Jibl.

Hanummre hopmyny ains pacuera paboThl B ajabaTHOM IpoLiecce.

15. Bpi0op oaHoro mpaBuiabHOro orsera. IlpaBuibHBINH OTBeT HANUIINTE B BHJE
OyKBBI.

UTo npoMCXOIUT € JaBJIEHUEM WJEAIbHOIO raza Mpu YBEIMYEHUU €ro TEeMIEpaTyphl B
M30XOPHOM Ipouecce?

a) JlaBiieHne ocTaeTcsi MOCTOSTHHBIM, TaK Kak 00beM HE MEHSIETCSI.

0) JlaBieHne yMeHbIIaeTCs MPONOPIMOHAIIBHO YBETMUEHHIO TEMIIEpaTyphl.

B) JlaBneHue yBenuuMuBaeTcs MporoplurOHAIIbHO YBEIMUYEHUIO TEMIIEPATYPHI.

r) JlaBneHrne yMeHbIIaeTcs IPONOPLMOHATEHO YMEHBIIEHUIO TEMIIEPATYPHI.

Tect 3. «nekTpUIECTBO»

1. Bei0op opHoro mpaBmwibHOro orsera. IIpaBuibHBIN OTBET HANUIIWTE B BHJAE
OYKBBI.

Kakoii m3 crnenyromux 3aKOHOB OIMCBIBAET CHIIy B3aUMOJEHCTBUS MEXIY IBYMS
3apsiiamMu’?

a) 3akoH Kyrnona

0) 3akon Oma

B) 3akoH Dapanes

r) 3akoH J[xoymns-JIenna

2. Bbi0op ogHoro mpaBuiabHOro orsera. IIpaBuJBHBIA OTBeT HanmMIIMTE B BH/E
OYKBBI.

Yro Takoe NEKTPUUYECKUI OTEHIaI?

a) DHepreTuyecKkas XapakTepuCTHKa MO

6) Cuua, neficTByIoIIas Ha 3aps] B 10JIe

B) DHeprus B3auMOJEHCTBUS 3aps/I0B

r) ConpoTUBIIEHHE TPOBOIHUKA

3. BbI00Op HeCKOJBbKHX NPABWIbHBIX O0TBeTOB. IIpaBuiibHBIE OTBEeTHI HANUILIUTE B
BUje OYKB yepe3 3alATYyIO.

Kakue wu3 3TuX BeNMYMH XapakTepH3ylOT 3nekTpuuyeckoe mnose? (BriOepure Bce
MTOAXOISIIIHE)



a) HampspkeHHOCTD 1mostst

0) [ToTennuan mosus

B) Cuiia Toka

r) 3apsng

4. BbIOOp HEeCKOJIbKHX NMPaBWILHBIX 0TBeTOB. [IpaBuiibHbIE OTBETHI HANMIIUTE B
BUJIe OYKB uepe3 3anATYIO.

Kakwue u3 npuBeaeHHBIX HUXKE (PopMya CBsi3aHbI ¢ 3aKkoHOM OMma?

a) I =U/R

6) U=1R

B) R=U/I

r)P=U/

5. ¥YcraHoBijieHHMe TIPaBWIBHOI TmocCjaenoBaTeJbHOCTH. I[IpaBWiIbHBIN  OTBET
HANUIIMTE B BU/e NPABHILHOM M0OC/Ie10BATEIbLHOCTH OYKB Uepe3 3ansTyIo.

YnopsaouuTe 3Tanbl Nepefadyd 3JIEKTPOSHEPTUU MO MX MOCIeI0BATEIIbHOCTH (BBOAUTE
OYKBBI OT a /0 T):

a) [IpeoOGpazoBanuie HaMPsHKEHUS IS TIepeIavn

0) Ilepenaya sHEprUM 1O JTMHUAM DJIEKTPOTIEPEIaun

B) [loTpebnenue sHeprun KOHEYHBIMU MOJIH30BATEISIMU

r) [IpeoOpa3oBanne HaIpsKEHUS AJ1 UCIIOJIB30BaHUS

6. Onpenenenne coorsercTBus. [IpaBuiIbHbIEe 0TBETHl HANMIIUTE B BH/E OYKBBI U
COOTBETCTBYIOLIEH eil undpbl.

CooTHecuTe KOMIIOHEHTHI AJIEKTpUYEecKoi 1enu ¢ ux ¢pynkuueit (Bonpoc — Otser):

a) Mctounuk Toka

0) Pe3ucrop

B) Konnencarop

r) [IpoBOogHMK

1. 3anacanue 3apsna

2. [lopnepsxanue HAMPsHKECHUS

3. Orpa"nu4eHue TokKa

4. Tlepenoc Toka

7. BBoa orBeta (TekcToBoe noJie). [IpaBuiibHbIH 0TBeT HANMMIINTE B BU/E TEKCTA.

Hanummre 3akon Kyrnona s pacuera cuiibl B3aMMOJIEHCTBHS IBYX TOUEUHBIX 3apsi/IOB
(6e3 mpobeoB, TATUHCKUM PETUCTD).

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

Urto Takoe HaNpsHKEHHOCTD 3JEKTPUYECKOTO MOJIs (OMUILUTE CIOBaMH)?

9. Bpi6op ogHOro nmpaBuiIbHOrO OTBeTa. IIpaBMIBLHBIN OTBET HANMINNTE B BHAE
OYKBBI.

Kakas eaununa usmepeHus cuiisl Toka?

a) Bonbt

6) Kynon

B) Amnep

r) JKoynb

10. BbIOop HecKoOJbKHX NMPaBUJIbHBIX 0TBeTOB. [IpaBu/IbHbIE 0TBETHI HANMIINTE B
BUje OYKB yepe3 3alATYIO.

Kakne n3 crienyromux ypaBHEHUN OTHOCATCS K 3akOHY J[koyisa-JIenna?

a) P =I’R
6) P =U?R
B)P=IU
r) Q =U?R

11. YcraHoBiieHMe NPaBWIBLHOH mocjenoBaTedbHOCTH. IIpaBuiabHBIN OTBeT
HANMIIKMTE B BU/AEe NPABUJIbHOM MOCIEA0BATEIBLHOCTH OYKB Yepe3 3alsTyIo.
Ynopsapouure cTaauy Iporecca 3apsaKd KOHIEHCAaTopa OT Havalla 0 KOHIIA.



a) 3aMbIKaHHE TETTH

0) Hauano moTtoka 3apsiga

B) Hapacranue 3apsia Ha oOkiaakax

r) CraOunuzaliys HanpsHKeHUsl Ha KOHAGHCAaTope

12. Onpenenenue coorBercTBUs. [IpaBuIbHBbIE OTBETHI HAMIIUTE B BUAE OYKBbBI H
COOTBETCTBYIOMLIEH eil undpbl.

CooTHecuTe 3aKOHBI JIEKTPUUECTBA C UX OMKMCAHUEM:

a) 3akon Oma

6) 3akon Kymnona

B) 3akoH J[xoyns-Jlenna

1. Dnexrpuyeckuii TOK IpAMO MPONOPILMOHANIEH HAIPSIKECHUIO

2. Cuna MexXIy JByMs TOYEUHBIMH 3apsaMHu 00paTHO MPOMOPIHOHAIbHA KBAIPaTy
paccTosiHus

3. DHeprus, BeAEIsAEMas MPOBOJIHUKOM C TOKOM, TPONOPIIMOHATIbHA KBAIpaTy TOKa

13. BBoa npaBuwjibHOro oTBeTa. Hanummre onpejaesienue yaeabLHOr0 CONPOTHBJIEHUS.

14. BBoa mnpaBuwiabHOoro orBera. Kak HasbiBaeTcssi paldora, npou3BoaAMMAs
IJIEKTPUYECKHM I10JIeM MPHU NepeMeleHun 3apsiaa?

15. BuiGop oaHoro mpaBuiibHOro orBera. IlpaBUJbLHBIIN OTBEeT HANUMIIUTE B BHJIE
OYKBBI.

UTO nMpouCXOAUT C CONPOTUBICHUEM IIPOBOJHUKA [IPU MOBBIILIEHUH €0 TEMIIEPATypbl?

a) ConpoTUBIIEHUE YMEHBIIIACTCS

6) ConpoTUBJICHHE OCTAETCS MOCTOSHHBIM

B) ConpoTHBIICHUE YBEINYNBACTCA

r) ConpoTuBIEHHE CHAYalla YMEHBIIAETCsI, & 3aTEM YBEITUUMBACTCA

Tect 4. «MarneTuzm»

1. BoiOop oaHoro mpaBuJbHOr0 oTBeTa. IIpaBH/ILHBIA OTBEeT HANMIIUTE B BHJE
OYKBBI.

Kaxk Ha3zpiBaeTcst mpaBuiio, C MOMOIIBI KOTOPOTO MOKHO ONPEAEIIUTh HAIPABJICHHUE JIMHUHI
MarHUTHOW MHAYKIIMH BOKPYT MPOBOJHUKA C TOKOM?

a) [IpaBuio npaBoii pyku

6) [IpaBuiio neBoit pyku

B) [IpaBuiio GypaBunka

r) 3akoH AMIiepa

2. Bbi0op ogHoro mpaBuiabHOro orBera. IIpaBMJIBHBIN OTBET HANMINUTE B BHJIE
OYKBBI.

Kak Ha3piBaeTCsi BEKTOpHas BEIWYMHA, XapaKTepU3yIOIIas CUIy | HaIpaBICHUE
MarHuTHOTO 1oJisA?

a) HanpspokeHHOCTD SIEKTPUYECKOTO TOJIS

6) MarHuTHbII MOTOK

B) MarnuTHast MHIYKITUS

r) [Torenmman

3. Bbi00Op HeCKOJbKHX NPAaBWIbHBIX O0TBeTOB. IIpaBuiibHbBIE OTBEeTHI HANUILIHUTE B
BUJe OYKB yepe3 3alATYyIO.

Kakne w3 crnenmyromux TOHSATHH CBS3aHbl C MarHUTHBIM mojem? (Beibepure Bce
TTOAXOISIIIHE)

a) JInHUM MarHUTHON WHAYKITMH

0) MarHuTHBII MOTOK

B) MarnuTHas NpOHUIIAEMOCTb

) DNEeKTPUYECKUN MOTEHIINAI



4. BpI0Op HECKOJIbKHX NPABHJIbHBIX O0TBeTOB. [IpaBW/IbHbIEe OTBETHI HANUIINTE B
BUJIe OYKB uyepe3 3anATYyIO.

Kakue marepuansl SBIstoTcs (heppoMarHeTuKamMu?

a) XKeneso

0) Menp

B) Hukenp

r) [naruna

5. V¥YcraHoB/jieHMe TIPaBWIbHOI TmocCjaenoBaTeJbHOCTH. I[IpaBWibHBII  OTBeET
HANMIIUTE B BU/Ie PAaBUJIbHOM MOCJI€10BaTeJbHOCTH OYKB Yepe3 3alsATyIo.

YnopsaouuTe 3Tarbl HAMarHMYMBaHUS BEUIECTBA:

a) BHeltHee MarHuTHOE 10JI€ IPUBOJUT K YIOPSJOUYEHUIO MAarHUTHBIX MOMEHTOB aTOMOB

6) MarautHble TOMEHbBI BHYTPH BEIIECTBA OPUECHTUPYIOTCS BJIOJIb MOJIS

B) Bo3HuKaer pe3yabTUPYIOIMIMI MAarHUTHBI MOMEHT

r) BemectBo npruoGperaeT MarHuTHbIE CBOMCTBA

6. Onpenenenne coorsercreus. IlpaBuiibHbIE 0TBETHl HANMIIUTE B BHAe OYKBBI M
COOTBETCTBYIOMLIEH eil undpbl.

CootHecure sBieHus ¢ ux onucanueM (Bonpoc — OTBer):

a) MarauTHast UHIYKIIUS

0) MarHuTHBII MOTOK

B) MarnuTHas NpOHUIIAEMOCTb

r) MaraurtHoe nose

1. BennuunHa, XapakTepu3yromas KOJIMYeCTBO MArHUTHBIX JIMHHUMA Yepes3 III0Ia1b

2. BennunHa, noka3spiBaroniasi CrilocOOHOCTb CpeJibl K HAMAarHU4MBaHUIO

3. BenuuuHa, onpeaensiomnias CUIy U HalpaBJIeHUE MO

4. I[IpocTpaHCTBO, B KOTOPOM JEMCTBYET MarHuTHas CUjia

7. BBoa orBeTa (TekcTOBOE 10J1e). [IpaBMIbHBIN OTBET HANMIIIUATE B BH/IE TEKCTA.

Hamumure 3axon buo-CaBapa st pacuera MarHuTHOTO 1oJisi (6e3 mpoOeioB, JJATUHHCKUN
PETHCTD).

8. Beox orBera (TekcroBoe noJie). [IpaBu/ibHbBIM 0TBET HANKMIINTE B BH/Ie TEKCTA.

Onumure, 4TO TaKOe MarHUTHasE UHAYKIUA (6€3 popmymn).

9. BbiGop oaHOro npaBWJIbHOrO oTrBera. IIpaBMIbHBINH OTBeT HANMIINTE B BHAE
OyKBBI.

Kakoii u3 3THX HpoIeccoB XapaKTepU3yeT BO3HUKHOBEHHE 3JIEKTPUUYECKOTO TOKa B
3aMKHYTOM KOHTYp€ IPU U3MEHEHUH MarHUTHOTO MOJIs?

a) DJIeKTPOMarHUTHASI HHIYKIIHS

0) MarauTtHas IpOHUIIAeMOCTh

B) MaruuTHoe HachllllEeHHE

r) MarautHoe mosne

10. Boi0op HecKOIbKHX NPaBHIbHBIX 0TBeTOB. [IpaBHiIbHBIE OTBETHI HANIUIINTE B
BUje OYKB Yepe3 3alATYyIO.

Kaxue u3 atux hopmyn xapakTepusyroT CUIly, JEHCTBYIONIYIO Ha TPOBOAHUK C TOKOM B
MarHuTHOM 1oJie?

a) F = BILsin0

6) F = qvBsinf

B) F =mv"2/r

r) F=mg

11. YcranoBiieHHe NpPaBMJIBLHOM mociaexoBaTeJbHOCTH. IIpaBMIBHBIA OTBeT
HANMIIUTE B BU/Ie PAaBHJIbHOM MOC/I€10BAaTEJIbLHOCTH OYKB Yepe3 3alsATyIo.

VYnopsaouute cTagul BO3HMKHOBEHHS WHAYKIIMOHHOTO TOKa TMpU IepeMelleHnun
MPOBOJIHUKA B MAarHUTHOM I10JI€:

a) [IpoBogHUK nepeMeniaeTcsi B MArHUTHOM I10JIe

0) Boznukaer D/]C unaykmuu



B) [losiBNsieTcss UHIYKIIMOHHBIN TOK

r) Tok co3/iaeT MarHuTHOE MoJie, MPOTUBOICHCTBYIOIIEE ABMYKEHUIO

12. Onpenenenue coorsercTBus. IlpaBuiibHbIC OTBETHI HANMIIUTE B BHAE OYKBBI H
COOTBETCTBYIOMLIEH eil undpbl.

CooTHecuTe 3aKOHBI AIEKTpOMarHeTu3ma ¢ ux onucanueM (Bompoc — OtBer):

a) 3akoH Amrmepa

6) 3akon Dapazes

B) 3akoH Jlenma

I. Cuna TOKa B HPOBOJHUKE MPONOPLHMOHAIbHA MAarHUTHOM HWHAYKLIHMHU U JUIMHE
MIPOBOIHHKA

2. OJ1C uHAYKIMH PONOPLHMOHAIBHA CKOPOCTH U3MEHEHUSI MATHUTHOTO ITOTOKA

3. IHIyKIMOHHBIN TOK HalpaBJieH Tak, YTO MPOTUBOJCHCTBYET U3MEHEHUIO MarHUTHOTO
IIOTOKA

13. BBoa orBeTa (TekcTOBOE MOJie). [IpaBU/ILHBINA OTBET HANTKIIMTE B BU/IE TEKCTA.

Hanumure onpenenenrne MarHuTHOTO MOTOKaA.

14. BBoa orBeTa (TeKCcTOBOE M0J1e). [IpaBUILHBIN OTBET HANMKMIIIKUTE B BU/IE TEKCTA.

Kak Ha3biBaeTcs siBJ€HUE, IPU KOTOPOM BEIIECTBO COXPaHSET HAMATHUYEHHOCTbH I10CIIE
MPEeKpaIeHUs] BHEIIHETO MOJis?

15. Bopi0op oaHoro mpaBuiabHOro orsera. IlpaBuibHbBINH OTBeT HANUIINTE B BHJE
OyKBBI.

YTO mpOMCXOAUT C MAarHUTHOM MHAYKLIHMEW B KaTyIIKe, €CIu 4Yepe3 He€ IpOIyCcKaTh
OombIIHiA TOK?

a) MaruuTHast ”HIYKIIHSI YMEHbIIIAeTCS

b) MarautHast UHIYKIHS OCTaeTCs MOCTOSHHOM

¢) MaruuTtHast UHIYKIHS YBEITUYUBACTCA

d) MaruuTHas UHAYKLHS UCYe3aeT

Kpamkue memoouueckue ykasanus

Tectol poBoasiTcs B mucbMeHHOU Qopme. Tect cocrout u3 15 TectoBbix 3amanuit. Ha
BbIIIOJIHEHUE TecTa oTBoauTca 20 MuHyT. Bo BpeMs mpoBeleHUs TecTa HCIOJb30BaHUE
JUTEPATyphl U APYTUX UHPOPMAITMOHHBIX PECYPCOB AOMYCKAETCS TOIBKO MO MPeIBAPUTEILHOMY
COTJIACOBAHUIO C IIPETOAABATEIIEM.

Llkana oyenxu

1. Bei0op ognHoro npaBuiibHoro orsera (1 6aswi):

Bepmno: 1 6ann

Ommoka: 0 6amioB

2. Bp100p HeCKOIbKHX NPABUIBHBIX 0TBETOB (1 0as1):

[TosnHOCTBIO BEpHO (BBIOpaHbI BCE MTPaBUIIbHBIE U TOJIKO MIPABUIIbHBIE OTBETHI): 1 Oaiin

BepHo BbIOpaHBl HEKOTOpPbIE OTBETHI, HO HE Bce (HampuMep, OAMH U3 HecKodbKux): 0.5
Oamna

HenpaBunbHble U HEe Bce MPaBUIIbHBIE OTBETHI BEIOpaHbl: ) OanioB

3. YcraHoB/IeHHe NPaBUIbHOM nociaenoBaTeabHocTH (1 6amn):

[TonHOCTBIO PAaBUIBHBIN MOPAIOK: 1 Ga

Onun wiu J1Ba mara B HempaBuiIbHOM nopsiake: 0.5 6amia

HenpaunbHslii nopsaok: 0 6amios

4. Beoa npaBuibHOro orsera (1 6amn):

[TonHOCTBIO IPaBUIIBHBIN OTBET: 1 Gamt

HenpasunbHelii oteeT: 0 61108

5. Onpenenenne coorBercTBus (1 6amn):

[TonHOCTBIO PaBUIILHOE COOTBETCTBHUE: 1 Oan

OnvH WM 1Ba HETIPaBUJILHO COMOCTaBJIEHHBIX 21eMenTa: 0.5 6amia

HenpasunbHoe coorBerctBue: 0 Oamion

Hrorosas ouenka



e MaxkcuMaibHOE KOJIMUECTBO OaIoB: 15
e  MunnManpHOE KoanyecTBo 0aiuios: 0
o bajuibl HAYUCIIAIOTCSA 3a KaXIAbIA BOIIPOC 110 KPUTEPHUSAM BBIIIIE.

OnenuBanue:

15-13 6aymoB — OTIUYHO

12-10 6ammoB — x0po1Io

9-7 6annoB — yJOBIETBOPUTEIIBHO

6 1 MeHee 0aIoB — HEYJOBIIETBOPUTEIHHO

5.2 Ilpumepsl 3aaHNii 11 BBINOJTHEHHS KOHTPOJIbHBIX padoT

KonTtpouabnas pa6ora 1 "Mexanuka'

1. KoopauHatel JByX MaTepUalbHBIX TOUYEK BBIPAXKAIOTCS 3aBUCHUMOCTSMHU OT BPEMEHU
YpaBHEHHUSMU

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

2. Teno OGporieHo ¢ 0OphIBa B TOPU30HTAILHOM HAIPABICHUH CO CKOPOCTHIO 7M/C. BricoTa
obpeiBa 10M. OmpenenuTe BeIMYMHY TEepeMENICHUs Tela U Bpems naaeHus. Omeem
npeocmasbme 8 cucmeme UHMePHAYUOHANIbHOU.

3. Hak/I0HHAs TIOCKOCTh, 06pasytomas yron 25° ¢ mIocKoCThI0 TOPU30HTA, HMEET JJIHHY
2m. Teno, nBurasch paBHOYCKOPEHHO, COCKOJIB3HYJIO C 3TOM IUIOCKOCTH 3a 2¢. Ompenenutsb
KO3 UIIMEHT TPEHHUS Tella O TIOCKOCTh. Omeem npedcmasvme 6 cucmeme UHMEPHAYUOHAILHOU.

4. Ilyns, nersuiasi TOPU30HTAJIBHO, MONAAAET B Iap, MNOJABEUICHHBbIH HAa HEBECOMOM
JKECTKOM CTepHe, M 3acTpeBaeT B HeM. Macca mynmu B 1000 pa3 MeHbIIe macchl miapa.
Paccrosinne oT 1eHTpa mapa g0 TOYKHM MojBeca crepxkHsa Im. Haltu ckopocte mynu, eciu
M3BECTHO, UTO CTEPIKEHb C MAPOM OTKJIOHMIICS OT yaapa mynu Ha yron 10°. Omeem npedcmassme
8 cucmeme UHMepHAYUOHANbHOLL.

5. lllapuk paarycom r=2MM MajgaeT B INIMLEPUHE C MOCTOSTHHON CKOPOCTHIO V=8,5 MM/cC.
Onpenenure uncio PeliHonbaca Re v I0THOCTE p1 MaTepuaa mapuka, €Cii KpUTHYECKOe YUCIIO
Peitnonbaca Rew=0,5. TInotHOCTH Tnepuna p=1,26r/cmM°, uHaMHYecKas BA3KOCTh TIIMIEPHHA
n=1,48 [1a-c. Omeem npeocmasvme 6 cucmeme UHMEPHAYUOHATILHOU.

KonTtpouabnas pa6ora 2 "MoJiexyasipHas ¢pusuka'

1. B cocyne oovemoMm V = 10 11 comgepxutcs uaeanbHbii ra3 nmpu temmeparype T =300 K
u nasieHun P = 2 at™ . HaliTu konnyecTBO BeliecTBa n ra3a U 4uciao Mosiekyl N , coepKaimxcs
B cocyae. Omeem npeocmasbme 6 cucmeme UHMePHAYUOHATLHOU.

2. I'a3 Haxonutcs npu temneparype T = 400 K . OnpenenuTs cpeaHIO0 KHHETHYECKYIO
SHEPTrHUI0 MOCTYNATENIbHOTO JBUKEHHS OJIHOM MOJIEKYJIbI Ta3a U CPEAHIOI0 CKOPOCTb MOJIEKYI,
€CJIM U3BECTHO, YTO 3TO KUCIOPOA (MoJeKysipHas Macca M =32 r/ Moib ). Omeem npedcmagvbme
6 cucmeme UHMEPHAYUOHATLHOLL.

3. 1 Monp naeanbHOro rasa, mepBOHAYaIbLHO Haxopsmerocs npu temmneparype 300 K,
HarpeBaloT IpPU IOCTOSSHHOM JaBieHuM a0 Temnepatypel 600 K . Onpenenuts paboty,
COBEpUICHHYIO ra3oM B IIPOLECCE HArpeBaHMs, M KOJWUYECTBO TEIUIOTHI, IOJYYEHHOE ra3oM
(cuutateR =8 , 31 Ik /( Momib - K') ). Omeem npeocmasome 6 cucmeme uHmepHayuoOHaIbHOU.

4. B cocyne oobemoM V = 1 1 mpu temmeparype T = 300 K Haxomutcs BoIopon
(monekymnspHas Macca M = 2 r / Mmonb ). HaiiTu cpenHeKBaipaTHIHYIO0 CKOPOCTh MOJIEKYJI ra3a u
JIaBJIEHUE B COCYJIe, €CIIM Macca BoJopoa B cocyae paBHam = 0, 2 v . Omeem npedcmasvme 6
cucmeme UHMEPHAYUOHATILHOU.

5. Jlen maccoit m = 0 , 5 xr npu Temneparype T = 0 o C momeniaroT B BOJLy IpH TOH ke
temneparype. OnpeaenuTs, Kakoe KOJIUYECTBO TEIIOTHl HEOOXOAWMO 3aTpaTUTh Ui MOJIHOTO
IUTaBJICHUS JIbJIa, €CIU yJelibHas TelyoTa IUIaBieHus jbaa paBHa A = 334 k/Ix / kr . Omeem
npeocmasbme 8 cucmeme UHMePHAYUOHAIbHOU.



KonTpoabnas pabdora 3 "JuexkTpuyecTo"
1. Yepes npoBogHUK conpoTuBieHueM R =5 Om mpoTekaeT nmocTossHHbIN TOK. Hanpsbkenue Ha
ero konuax pasHo U = 15 B . Haiitu cuny Toka, mMpoXoJsiero uepe3 MnpoBOAHUK. Omeem
npeocmasbme 8 cucmeme UHMEPHAYUOHAILHOLL .

2. OgHOpOIHOE ANMEKTpUIECKOe ToJie ¢ HanmpsbkeHHOCThio E = 1000 B / M aeiicTByeT Ha
3apsa q = 5 MK . Paccunrtats paboTy, COBEpIIEHHYIO 3TUM MOJIEM IPU MEpeMEIleHUH 3apsia Ha
paccrosuue d = 0, 2 M B HanpaBneHuu mnons. Omgeem npedcmagvme 6 cucmeme
UHMEPHAYUOHATLHOU .

3. B uenu ¢ nocrosHHeIM HanpsikeHueM U = 24 B yepes pesucrop R = 8 Om npoxoaut
Tok I = 3 A . PaccunTaTh MOIIHOCTb, pacXolyemMyr Ha pesuctope. Omeem npedcmasvme 8
cucmeme UHMEPHAYUOHATLHOU .

4. CocTaBbTe CUCTEMY YPAaBHEHUM JIJIs LIETIH, COCTOAIIECH U3 IBYX pe3ucTopoB: R1 =4 Om
u R2 = 6 Om , coenuHeHHBIX nocnenoBareabHo ¢ ucrouHukoM DJIC € = 12 B u BHyTpeHHUM
CONPOTHUBIIEHHEM UCTOYHUKA T = 2 Om . Haliiure cuity Toka B LIenu, UCIOJIb3ysl 3aKk0H OMa st
Bcel nienu. Omeem npedcmasvme 6 cucmeme UHMEPHAYUOHATLHOU .

5. B mpoBomHuke mmuHOM L = 2 M W muiomanpio momepeyHoro ceueHus S =1
mm? conpoTuBnenne coctaBnser R = 10 Om . HaiiTu ymenbHOe CONpPOTHBIEHHE MaTepHhana
npoBoAHuKa. Omeem npedcmasbme 8 cucmeme UHMEPHAYUOHATILHOLL .

KonTpouabnas pa6ora 4 "Maruerusm"

1. Ilo nmpsmMomy npoBoaHuky miHod L = 0.5 M , pacnosioe€HHOM B OJAHOPOJHOM
MarHuTHoM nosie ¢ uaaykuuein B = 0.2 Tn , nporekaer Tok cuinoit I = 4 A . Onpenenute cuiy,
JEHCTBYIOIYI0 Ha IPOBOAHMK, €CJIIM OH PACIOJIOKEH Moj yriioM o = 3 (o K HampaBJIEHUIO
MarHuTHOTO NoJisi. Omeem npedcmasbme 8 cucmeme UHMEPHAYUOHANbHOLL .

2. Bnonp ocu z npsAMOJIMHENHOrO0 MPOBOAHMKA ¢ TOKOM | = 5 A HaxoauTcs Touka Ha
paccrosiHuu r = 0.1 M . PaccuntaTh MarHUTHYIO HHIYKIMIO B 3TOU Touke. Omegem npedcmagvme
6 cucmeme UHMePHAYUOHANLHO .

3. MarnuTHas MHIAYKIMS HA OCH Kojbla paauycoM R = 0.2 M , 10 KOTOpOMY NPOTEKAET
Tok [ =3 A, B ieHTpe Kojbla coctapiusier B=2.5x10 "~ > Tn . Haiinute paauyc konbua. Omeem
npeocmasbme 6 cucmeme UHMePHAYUOHANbHOLL .

4. Ha3zapsa q =1 MKn , aBmxymuiics co ckopoctbio v = 10000 m/c , aeficTByeT MarHuTHOE
nosie ¢ uaaAykuued B = 0.5 Tn , neprnenaukyasipHOe CKOPOCTH ABMXKEHUS 3apsiaa. Onpenenvre
cuny Jlopennia, neicTByomyro Ha 3apsan. Omeem npedcmasbme 6 cucmeme UHMEPHAYUOHATbHOU

5. Buytpu conenouna ¢ pnuHoi 1 = 0.5 m u yncnom ButkoB N = 1000 , mo koTopomy
npoTekaeT Tok I = 2 A , MarHuTHas MHAyKuus coctapiser B = 4 x1 0 ~ ?Tna . Paccuutars
MarHuTHOE 110JIe BHYTpHU cojieHouna. Omeem npedcmagvme 6 cucmeme UHMepHaAyUoOHAaIbHOU .

Kpamxue memoouueckue yxazanus

Ha BbInosiHeHne 0O KOHTPOJIBbHON pabOThl OTBOUTCS HE 00Jiee OTHOTO JBYX4aCOBOTO
3aHsTHs. Pa3periaercs moyib30BaThCs JEKIUOHHBIM MaTEPHATIOM.

Llkana oyenxu

[IpuBeneno npaBuiabHOE peuieHue S 3agad — 15 6amios

[TpuBeneno npaBuibHOE petieHue 4 3agad — 12 Oanos

[IpuBeneHo npaBuiIbHOE peuieHue 3 3agad — 9 6anios

[IpuBeneHo npaBuiIbHOE peleHue 2 3a1a4d — 6 6anioB

[IpuBeneno npaBunpHOE pemieHue 1 3agaun — 3 Gania

5.3 Bonpochl K 3K3aMeHy

Cemectp 1 "Mexanuka, MosiekyJsipHast pu3nka v TepMoANHAMHKA"

Mexanuka

1. MarepuanbHasi TOYKa, TPAEKTOpUs, IMyTh, MEpPEMELIEHHE, CKalsip, BEKTOp
(onpenenenus). Pamuyc Bextop (popmyna u ompexnenenue). MrHoBeHHass CKOPOCTb, CPEIHUMN
BEKTOP CKOPOCTH, CPEIHsS MyTeBasi CKOPOCTh (onpezeneHus, GopMybl, €IUHUIBI U3MEPEHUS B



CHN). VYckopenue (dpopmyna, ompenenenue, eauHunbl uzMepenuss B CH). Hopmanbhoe,
TaHT€HIIMAJILHOE YCKOPEHUE U MOJHOE YCKOPEHHE MpU KPUBOJIMHEHHOM JIBHXKEHUH ((POpMyIbl,
onpeJiesicHue).

2. YrioBoe mnepeMelleHue, yrioBas CKOPOCTb, YIJIOBOE€ YCKOpPEHHE, CBSI3b YIVIOBOM U
JTMHEHHOU cKopocTH ((popMymbl U OINpenesieH s, yMETh OINPECNIATh HalpaBleHHE 10 PUCYHKY,
enuHuIel n3mepenus B CH).

3. Macca, cuna (onpeaenenue, enuHuinsl usmepenus B CH). Tpu 3akona HeroTtona
(ompenenenust). OCHOBHOE YpaBHEHHE IUHAMUKH MaT. TOUKH (2 popmyIbl U 2 onpesienieHus yepes
YCKOPEHHE U Yepe3 UMITYJIIC).

4. Cuiibl TpeHHUsI TOKOSI, CKOJIBKEHUS U KadeHus (onpeaeneHusi, popmysbl, pucyHOK). Bec
Tena (ompeneneHue, GOpPMyIbl Ui TpeX CIIy4aeB: PaBHOMEPHOE [BUKEHHE, C MOCTOSHHBIM
YCKOPEHUEM, COCTOSIHHE TOKOs, pUCYHOK). Ileperpy3ku. 3akoH BCEMUpPHOIO TATOTEHHS, CHIIA
TSDKECTH, CHJIA YIPYTOCTH, 0000meHHbIH 3aKkoH ['yka (hopMmynbl U OINpeneseHHs, PUCYHOK).
['ucrepesuc.

5. MexaHuueckasi SHEprusi, KHHETHYECKash >HEPrus, MOTCHLIUANbHAs YHEPrus, padbota
CWJIbI, MOILTHOCTh (ompexaeneHusi, ¢popmyinsl, enuuuipl usmepenus B CH). CBsa3b paboThl c
KMHETUYEeCKOW  »Heprue  (BbIBOJ  Qopmyibl). 3aKOH  COXpAaHEHUS  MEXaHHMYECKOMH
sHepruu (ompeneneHue, GOpMYyIIb).

6. Umnynbe (onpenenenue, Gopmyna, equuuibl u3mepenuss B CH). 3akoH coxpaHeHUs
UMIyJbca (onpeaeseHre, BEIBO (OPMYIIbl, PUCYHOK).

7. MoOMEHT cuibl, MOMEHT HWHEpIMH, MOMEHT HMIyJbca (omnpeaenenue, dopmyna,
eauHuLbl u3mepenus B CH, ymeTb onpeaenaTs HanpaBlieHue 1Mo pucyHky). OCHOBHOE ypaBHEHHUE
TMHAMUKA BpamarenbHoro apwkeHus (popmyna). Teopema LlTeitHepa, 3aKOH COXpaHEHHS
MOMEHTa uMIyibca (popmysa, onpeaeieHue).

8. 3akoH Ilackans, 3akoH Apxumena (popmyna, onpeneneHue). YpaBHenue bepHynnu
(BbIBOA (hOpMYINBI MO PUCYHKY). BHyTpeHHee TpeHue (BS3KOCTh) KUAKOCTU. JlaMuHapHOE H
TypOyneHTHOE TeueHue. 3akoH CTokca (BBIBOJ (hOPMYIIBI BI3KOCTH IO PUCYHKY).

Monexkynapnas guzuka u mepmoOUHAMUKA.

1. MKT, uneanbHsblil ras, temneparypa (onpenenenus). 3akoH boins-Mapuorra, 3akoH
I'eii-JTroccaxa, 3akoH Illapins (onpeaenenue, popmyna, rpaduk). 3akon JlanbToHa (onpeneneHue,
dbopmyna).

2. YpaBHeHue Menneneesa-Knaneiipona, BHyTpeHHsIsI SHEPTUsl, YUCIIO CTENeHEeN CBOOOIbI
(onpenenenue, popmyna). OcuoBrHoe ypaBHenue MKT u cnenctsus u3 Hero (popmyssi).

3. IlepBoe, BTOpOEe W TpeTbe Hayajga TEPMOJUHAMUKH, OSHTpONHUs (ONpeneneHus,
bopMyIbI).

4.V nenbHast TEIII0OEMKOCTb, MOJISIpHAs! TEINIOEMKOCTb, ypaBHeHUe Maiiepa (onpenenenus,
bopMyIbI).

5. AnnabatHslii npouecc (onpeaeneHue, Gopmya, rpaguk).

6. [IpuMeHeHne epBoro Havana TEPMOJANHAMIKY K H30XOPHOMY IPOIIECCY, K H300apHOMY
npolieccy, K 130TepMUUYECKOMY Ipolieccy, K aanabaTHOMY npoleccy (BbIBOA (GopMyd).

7. Huxn. KT nns kpyrosoro mpoiiecca (onpeaeneHue, GopMyIsl).

Cemectp 2 "DJIeKTPU4€CTBO, MATHETH3M, ONITHKA'"

Onexmpocmamuka

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

2. Dnexrpudeckoe mnoje. HanpspkerHocTs (hopmyna +ompenenenue). Judmekrpudaeckas
nponunaemMocts (hopmyna +ompenenenue). CunoBsle nuHMM. CBOICTBa CHJIOBBIX JIMHUHN
anekTpudeckoro noss. [Tpunuun cynepnosuiuu (popmyiia +onpeaeneHue)

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



AIIEKTPUYECKOTO MOJISi MO MEPEMEIIEHUIO AJIEKTPUYECKOrO 3apsiia MO 3aMKHYTOMY KOHTYPY
(bopmymna +onpenenenue). Llupkynsaiys BEKTOpa HANPsHKEHHOCTH ((hopMyria +onpeieieHue).

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 ). DKBUIIOTEHIIMATbHBIE TOBEPXHOCTH. «[ paleHT» HANPSKEHHOCTH

6. DOnextpuueckuid aumonb. Ilmedo pumons. Onekrpuueckuii MoMmeHT ((opmyrna
+omnpenenenue). HanpsskeHHOCTD TOJIS HA OCH JIUIIONA, a TAaKXKE Ha MPSAMOH, MPOXOoasIIei yepes3
LEHTP AUIIONS U NEePHeHIUKYIAPHON K ero ocH (BbIBOJ ¢opmy:n). HanpskeHHOCTb MO JUITOJIS
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 1moJie ABYX MapajuleIbHO 3apsDKEHHBIX TUIACTHUH (BBIBOJ (hOpMYIIBI).
Kongencarop. Bunabl KoHAeHCAaTOpoB. OnekTpuueckas eMkocTb. CrocoObl coeluHeHus
KOHJIEHCATOPOB. DHEPTrUsl 3apsLKEHHOT0 KOHeHcaTopa. [ImoTHOCTh 3Hepruu.

13. DnekTpudeckoe moje OSCKOHEYHO IMHHOTO MPSMOTO PaBHOMEPHO 3apsSKEHHOTO
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 INIOTHOCTBIO TOKA U CKOPOCTBIO JIBUKEHUS CBOOOJIHBIX 3apsiI0B
. 3akoH OMa /J1s1 OTHOPOJHOI0 y4acTKa LeNH
. ConpoTuBieHue
. CoenrHeHUs CONPOTUBIICHUN
. [IpoBoaumocTh
. 3akon Oma B muddepennuanbaoi hopme (BBIBOI (HOPMYJIBI)

. DNEeKTpOABMKYILAsl CHJIa
0. 3akon xoyns — Jlenna B uHTErpasibHOM hopme (BBIBO OPMYIIBI)

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 MONOKEHUS KIACCUUYECKOM TEOPHH IEKTPOIIPOBOIHOCTH METAIIJIOB

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. HemocTaTKy KIacCHYECKON TEOPHH JIEKTPOIIPOBOTHOCTH METAIIIOB

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. MarautHoe 1oJie B LEHTPE KOJIbLa ¢ TOKOM. MarHuTHOE MoJie KOJIblLia, 10 KOTOPOMY
Te4eT TOK, BHE KOJIbLIA. MarHuTHOE 1OJIe NMPSAMOr0 TOKAa KOHEYHOW [UIMHBI. MarHutHoOeE mose
IPSMOTO TOKa OECKOHEYHOH JTMHBI.

4. Ilvpkynauus BEKTOpa MAarHMTHOM HWHAYKLIHMH II0 KOHTYPY B BHJAE OKPYKHOCTH,
OXBAaTHIBAIOIICH OECKOHEUHBIHN MPSMOU MPOBOTHUK.

5. Teopema o umpkymauuu. IIpuMeHeHHe TeOopemMbl O LUPKYJSALMH Ul BBIYUCICHUS
MarHUTHOTO TOJIE OECKOHEYHO UIMHHOTO COJICHOM/1a M TOPOHIA.

6. [ToTok BeKTOpa MarHUTHOW UHAYKIIMH.

7. 3akon Awmmnepa. IlpaBuno uneBoii pyku. Cuna Awmmnepa. Cuiia MarHUTHOTO
B3aUMOJICHCTBUA ABYX O€CKOHEUHBIX IPAMOJIMHEHHBIX TOKOB.

8. Pamka ¢ TOKOM B MarHMTHOM Iojie. MarHuTHbI MOMeHT. Pabora cun monst npu
IIOBOPOTE PAMKH.

9. Pabota, coBepiiaemasi pu nepeMenieH!H MPOBOIHUKA C TOKOM B MArHUTHOM IIOJIE.

10. Cwuuna Jlopenna. /IBrwkeHne 3apssKeHHON YacTHIIBI B OJHOPOIHOM MarHMTHOM TioJie: 1.
BexkTop MarHUTHON MHIYKIMM NEPIEHIUKYJISIPEH CKOPOCTH, 2. BEeKTop MarHUTHOW MHAYKLUUU
napajulesieH CKOpoCTH, 3. YTrosl MeXJy BEKTOPOM MarHMTHOM MHIYKIMM U CKOPOCTBIO MMEET
IIPOU3BOJIBHOE 3HAUYCHHE.

11. VpaBuenus Makcpeiia

I'eomempuueckas onmuxka.

1. Bosna. IIpononsHbie BosHbL. [TonepedHbie BOTHBI.

2. [lonyunre ypaBHEHUE MIOCKOM BOJHBI.

3. @a3a BOJIHBI, BOJIHOBas IOBEPXHOCTb.

4. [Tnockas BoiHA, chepudeckas BOJIHA.

5. Jlnuna BosiHbl. COOTHOIIEHHS MEXIy JIMHOM BOJHBI, LUKINYECKOW YacTOTOH,
4aCTOTOM U IIEPUOIOM BOJIHBL. BOITHOBOE YuUCIIO.

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

7. ®a3o0Bast CKOPOCThb U IPYIIIOBASI.

8. OCHOBHBIE MOJIOXKEHUS 2JIEKTPOMAarHUTHON Teopun MakcBesa.

9. OmnekrpomarHuTHas BosHa. @Dopmyna I CKOPOCTH  paclpOCTPaHEHUS
AJIEKTPOMArHUTHOM BOJHBI. ['paduk >IEKTPOMAarHUTHOW BOJHBL. YpaBHEHUE IUIOCKOM
ANEKTPOMATHUTHON BOJIHBI.

10. ITorok sHepruu. IImoTHOCTH MOTOKA 3HEpruu. CBsA3b MOTOKA PHEPTUM C OOBEMHOMN
IJIOTHOCTBIO SHEPTUH BOJHBI U (Pa30BON CKOPOCTHIO pacHpOCTPAaHEHUS BOJHBIL. VIHTEHCHBHOCTh
BOJIHBI. (OmpeaenaeHus, GopMyJibl)

11. IlonsTHe cBETOBOrO J1y4a. 3aKOHBI T€OMETPUUYECKON ONTHUKH.

12. ®duznyeckuii cMbICIT a0COMIOTHOTO MOKa3aTelss MPEIOMIICHUS AAHHOW ONTHYECKOMH
cpenpl. OTHOCUTEIBHBIN NTOKA3aTeNb IPEJIOMIICHUS ABYX CpPEl.

13. CymHocTh NpUHIMIA CYTIEPIO3ULUN CBETOBBIX JTy4eH.

14. OnTruecky 0OAHOPOAHAS, ONITUYECKU U30TPOMHASL, ONTHUECKHU aHU30TPOITHON CPEJIBL.

15. LlenTpupoBaHHas ONTUYECKAs CUCTEMA.

16. IlocTpoiiTe npuMepHBbIN X0 Jy4Yeil uepes3 rpaHully «CTEKJI0 — BO3yX» MPU

pacIpoCTpaHEHUHU CBETA U3 CTEKJIA B BO3YX.

17.JIunza. [lepeanuit, 3agauit hokyc MuH3bl. ONTUYECKAs CHJIA JTUH3BL. Y BETHYCHHE

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

19. ITocTpoiiTe n300pakeHHE CBETSIICHCS TOYKH, TaBaeMOEe COOMparoIei

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

20.ITnockoe 3epkaino

21.Coepuueckoe 3epkano. OnTuueckuii neHTp sepkaia. [lomtoc. ['maBHas ontuveckas och
3epkaiia. Dokyc. DokycHoe paccrosaue. [locTpoenne n3o0paxeHu.

22 ITpenomusaromass  npusma. llpenommsrommii  yronm mnpusmsl.  Xoa Jyded B
IpesoMIIsoNIed Ipu3Me. YToj OTKJIOHEHMs Jydya OT MEPBOHAYAIbHOIO MOJIOKEHUs (BBIBOJ

bopmybI)



23. IlnockonapasienbHas IJIACTUHA. XOJ Jy4el B IJIOCKONApaJIJIEIbHOM TUIaCTUHE.

Bonnosas onmuka

1. NUnrepdepenumonnas kaptuna. Marepdepenuus. Korepentnoie BoiHbl. BoimHOBOM
yr. Bpemst korepeHTHOCTH. [[iMHA KOT€pPEHTHOCTH

2. 3epkana Openens

3. YcnoBue MUHUMYMa U MakcuMyMa HHTepdepeHun (BbIBOJ (hOPMYIIbI)

4. WntepdepeHius cBeTa B TOHKUX IUICHKAaX. YCJIOBHE MaKCHMyMmMa M MHUHUMYyMa
OCBEIICHHOCTH. (BBIBO (POPMYIIBI)

5. ITonocs! paBHOro HakiaoHA. [107I0CHI paBHOM TOJIIMHBL.

6. Konpia HetoroHna. Pafnychkl TEMHOTO M CBETJIOTO KOJIbIIA. (BBIBOJ (POPMYIIbI)

7. IlpocBerneHne ONTHUKH. YCIIOBHS, NMPH KOTOPBHIX HAONIOMAeTCs TralieHue JydeH,
OTpa’K€HHBIX OT 00enX NoBepXHOocTeH MiueHku. OnTuyeckast TOJIIIHUHA INICHKU

8. Pacuer unTephepeHIIMOHHON KapTUHBI OT 2X UCTOYHHUKOB. (BBIBOJ ()OPMYJIbI)

9. Mudpakuus ceera. [Ipunmun ['oiirenca- @penens

10. Meron 301 @penens

11. Iudpaxmus miockux BoiH (nudpakmus Opaynrodepa). udpakuus Opaynrodepa Ha
TU(PPaKINOHHON peleTKe

12. Iudpaxius peHTT€HOBCKUX JTyden

13. EcrectBennbiii cBer. llonspusoBanHblil cBeT. YacTUYHO-NIONSIPU30BAHHBIA CBET.
[Tnockomnonsipu3oBanHblil cBeT. CTENEeHb NOISAPU3ALUH.

14. IlonspuszaTopsl U aHanU3aTOpbl. 3aKOH Mastoca.

15. JIBoitHoe nyuernpenomienre. OObIKHOBEHHBIH 1 HEOOBIKHOBEHHBIN Jyuu. OnTuyeckas
ochb Kpucramia. ['nmaBHas miockoctsb. [lonoxurenbHbl 01HOOCHBIN KpucTaml. OTpuLaTenbHbIN
OJTHOOCHBIH KpUCTAILIL.

16. Ionspusanuonnsie npusMsl. [Ipuzma Hukosns.

17. UckyccrBeHHas onrtudeckas aHu3oTpomnus. CrnocoObl MOMyueHUs MCKYCCTBEHHOM
ONTUYECKOM aHm3oTponuu. Suerika Keppa.

18. OnTHuecku akTHBHBIE BelllecTBa. BpalieHue mockocTy nosipu3aluy. Yo HoBopoTa
IJIOCKOCTH MOJISIPU3ALIHH.

19. BzanmopeiictBue cBeTa ¢ BelecTBoM. Jlucnepcus. JNeKTpoHHas TEOPHsl JUCIIEPCUM.

20. [Mornomenue ceeta. 3akon byrepa. 3akon byrepa-JlambGepra

21. IIpoxokaeHue CBETa Uepe3 ONTHUECKH HEOAHOPOAHYIO cpeny. PaccesHue cBeta. 3akoH
Pones.

Kpamxue memoouueckue ykazanus

Omeemvl davime 6 8ude Kpamkux Gopmyauposox, GKI0UAWUX OnpedesieHus U OCHOBHbIE
xapaxmepucmuxu (npu Heodoxooumocmu). Omeem Modcem OMAULAMbCA OM YOPMYIUPOSKU
S9MANOHHO20 OMEEMA, HO O0IHCEH COBNAOAMb C IMATOHOM NO CMbICTY.

Llkana oyenxu

B skx3amenanuonHom Omiere 4 Bompoca. Kpurepuu ouneHMBaHMS AJIsl KaKI0T0
BOIIpoOCca

MakcumajbHbIH 0211 32 oauH Bonipoc — 10 6anioB:

10 6annoB — IlosHBI, TOUHBIN U pa3BEPHYTHIN OTBET:

JlaHo omnpezeneHne OCHOBHBIX MOHATUN U XapaKTEPUCTHK.

[TosicHeHO, Kak 3aKOH WJIM IPUHLIMI IPUMEHSIETCS B 3a/1a4ax TeXHOC(HEpHOi Oe30nacHOCTH
VI [IPOU3BOJICTBEHHBIX YCIOBHSIX.

[IpuBenéH npuMep WK NPAKTUUECKOE IPUMEHEHUE, ECIIH 3TO YMECTHO.

7-9 6ann0B — YacTUYHO NOJTHBINA OTBET:

Bepubie (hopMyTUpOBKH M MOHATHUS, HO HE BCE ACMEKThl PACKPBITHI, HAIIPUMED, YIYIIEH
IpUMep WIN IPAKTHUECKOE PUMEHEHHE.

4—6 6a1510B — YacCTUYHBIN OTBET:

[IpuBeneHo TonbKO ompenaeneHue 0e3 XapakTEepPUCTUKU WM MPUMEHEHUS; COJlepKaTcs
HEKOTOPbIEC OIITUOKH.



1-3 6ansa — Hemnonnblii oTBET:

YacTUYHO pACKPBITH JIUIIL OTAEIbHBbIE AacleKThl, HO B OTBETE HET LEJOCTHOCTH;
OTCYTCTBYIOT HEOOXOIUMBIC OTIPEICIICHHUS.

0 6a10B — IlosTHOE OTCYTCTBHE BEPHOTO OTBETA.

JonoaHuTteabHbIi 1 6211 32 ICHOCTH M3JI03KEHHUS J1JIs1 KaXKJI0I0 BOIIPOCA:

[Ipucyxnaercs, eciiv OTBET MO/IaH JOTHYHO, YETKO U KPATKO.

HToroBasi CTpyKTYypa OlleHKH

e 3a KaXJbIil BOMPOC CTYJEHT MOXET MOIy4InuTh 10 10 Gayos, Bkirodas 1 Gamr 3a
SICHOCTb.
e MaxkcumanbHbIA 001Hi 0asut 3a dk3amMeH — 40 0asoB.

Hrorosas mkaja

o 36-40 6ama0B — OTnmuHo: [TosHBIE, TOYHBIE OTBETHI C IPUMEPAMH.

o 26-34 6anan0B — Xopouio: B 0CHOBHOM MOJIHBIE OTBETHI C MUHUMAJIbHBIMU
YIYIICHUSMH.

e 14-25 6amnoB — Y noBieTBopUTENbHO: OCHOBHBIE MT0JI0KEHUSI BEPHBI, HO €CTh
3HAYUTEJIbHBIC YIYIIEHUS WIH OUIHOKH.

o 0-13 6an1oB — HeynosnerBoputensHo: OTBETHI HE COOTBETCTBYIOT KPUTEPHIM WA
COZIEPIKaT CEPhEIHBIC OIMOKH.



	rpd173_0.pdf
	rpd173_2.pdf

