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

[leablo _ocBoeHUS Y4eOHOM nuCHUILUIMHBI «Du3uKa» sSBIsSETCS (QOPMUPOBAHUE Y
CTYZICHTOB TEOPETHUYECKUX 3HAHUH U MPAKTUYECKUX HABBIKOB B 00JaCTH (PM3UUECKUX MTPOILIECCOB
U SBJIICHMM, JISKAUX B OCHOBE TEXHOJIOTMUYECKMX CHUCTEM U IMPOU3BOJCTBEHHBIX IPOLIECCOB,
HEOOXOIUMBIX JIJIsl PELIEHUS] MHKEHEPHBIX 3a]1a4 U OCBOEHUS CHEUAJIbHBIX JUCIUIUINH.

3agaun AMCHUIIMHBI:

1. OcBoeHHEe OCHOBHBIX 3AKOHOB M TeOPUil (PU3UKH.

- U3yunth pyHaameHTanbHble GU3NYECKUE MOHITHUS U 3aKOHBI (MEXaHUKU, MOJIEKYJISIPHOMN
¢u3uKK, TEPMOJMHAMUKHU, OHIIEKTPOAMHAMHUKH, KBAHTOBOM M SJIEPHOM (PHU3UKH), KOTOPHIE
HEOOXOUMBI ISl IOHUMaHUS MPUPOAbI (GPU3MUECKUX SBICHUM U MPOIECCOB, IPOUCXOASIINUX B
TEXHUUYECKUX cuUcTemMax u MaTepuaiax.
2. @opMupoBaHUE HABBIKOB IPUMEHEHUA (PU3HYECKUX MO/IeeH.

- Hayuutbcs ucnonb3oBath (pU3MYECKHe MOZIETH W METOJBI JJISi ONMHCAHUs, aHAIN3a H
MIPOrHO3a MOBEACHUS (DU3MUECKUX CHCTEM, BO3HUKAIOIIMX B MHKEHEPHOM MPaKTUKE, 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 (H3MKN (MEXaHHKH,
METO/Ibl aHANIN3a, | aHaJu3a, MOJIEKYJISIpHOH (u3nkwy,
3HaHMS yIIpaBIIeHUS TEPMOJMHAMUKH,




eI0» 3aKOHOMEPHOCTEH | CBOMCTBaMH 3JIEKTPOIMHAMMUKH, KBAHTOBOM
(o) TTOBEICHHUS, TOPHBIX TIOPOJT (U3HUKH), KOTOPBIE OMMHUCHIBAIOT
YIPaBJICHUS H COCTOSTHUEM [IPUPOIHBIE SIBICHUS U IPOLECCHI B
CBOMCTBaAMH MaccuBa B HMHXEHEPHBIX CUCTEMAX.
TOPHBIX NOPOI U nporneccax P12 | Ymenme | nucnonb3oBaTh PU3HMUECKHEC MOIEIH
COCTOSTHUEM J0OBIYN U M MaTEMAaTHICCKUE METOIBI IS
MaccHuBa B nepepadoTKu aHanM3a v peIeHUs IPUKIaJHbIX
nponeccax MOJIC3HBIX 3a/1a4 B MHKEHEPHOU NPAKTHKE, a
JOOBIYN U HCKOIIAEMBIX 1 TaKKe JJi OMHMCaHUs, pacueTa u
nepepadoTKu npu MPOTHO3a MOBEICHUS (PU3MICCKUX
TTOJIC3HBIX CTPOUTENILCTBE CHCTEM.
HCKONAacMBbIX, a u PJI3 HaBpik | mnanupoBaHUS U NPOBEACHUS
Takxe Ipu SKCILTyaTallnu (U3UYECKUX SKCIICPUMCHTOB,
CTPOUTEIBCTBE U MMOA3€MHBIX 06p360TKI/I 1 aHajuz3a
SKCILTyaTalui 00BEKTOB JKCIIEPUMEHTAIbHBIX TaHHBIX,
TIOA3EMHBIX OLIEHKH IOTPEIIHOCTEH, a TaKkKe
00BEKTOB MPEJICTaBJICHHUA U UHTEPIPETALIAS
PEe3yJbTAaTOB B BUAE OTUETOB U
rpauKOB.

B mnpomecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3aaddl BOCIHTAHUS TapMOHUYIHO
pPa3BHUTOM, MATPUOTUYHONW M COIMAIBLHO OTBETCTBEHHOM JUYHOCTH HA OCHOBE TPAIMIIMOHHBIX
POCCHICKHX JTyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUICCKUX IICHHOCTEH, TPECTABICHHBIC
B TaOnuie 1.2.

Tabmuna 1.2 — I{eneBbie OpueHTHPHI BOCTIUTAHHMS

BocnurTarteabHbIe 321290

®opMuUpOBaHUE LICHHOCTel

eneBble OpUEHTHPHI

(I)OpMI/II)OBaHI/Ie rpamaﬂcxoifl MO3UIUU U TTATPUOTU3MA

Pa3BuTHe naTpuoTU3Ma U rpaklaHCKOi

OTBCTCTBCHHOCTHU

I'ymanusm
I'paxknaHCTBEHHOCTH

OTBETCTBEHHOCTH
AKTHBHAS )KM3HEHHAS O3UIIHS

®opMHUpPOBaHUE TyXOBHO-HPABCTBEHHBIX IIeHHOCTEM

Bocnutanue yyBcTBa foira U
OTBETCTBEHHOCTH IIEPENl CEMbEN U
o01ecTBoM

Bbicokue HpaBCTBEHHBIE
Uzeanbl

CobmnroneHue MOpatbHBIX
TMIPUHIUIIOB

OTBETCTBEHHOE OTHOIIIEHHE K
OKpy>Karouiel cpene u
o01IecTBy

®opMHUPOBaHUE HAYYHO

ro0 MHPOBO33PeHHUs M KYJbTYPbl MbIIJICHHUS

DOopMUPOBAHUE KYJIBTYPbL

HMHTEJUIEKTYalbHOTO TpyAa U HAy4YHOUI

OTHKH

CozunaTenbHbIi TPy

HacroiiuuBocTh U ynopcTBO B
IOCTHOKEHUH LIETH
CucteMHOE MBIIIICHHE
YecTHOCTH

®opmMupoBaHUEe KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001IEHMS

Bocnuranue KyapTypsl Juaiora u

YBaXEHUsI K MHEHHIO IPYIHUX JIIOAEH

Bzanmomomonis u
B3aUMOYBaXKCHHE

I'uOKoCTH MBIIICHAS
JloGporkenaTenbHOCTh U
OTKPBITOCTH




2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

OTHeceHre MUCHMIUIMHBI K 00s3arenbHON vacth brnoka 1 JuctumiauHbel (MOIyIH)
yueOHOro TiaHa ompexensercs crnenudukor u muccued BBI'Y, a Takke ocoOeHHOCTIMU
B3aumozeiicteust BBI'Y ¢ pblHKOM Tpyaa U pervoHanbHbIMU TPeOOBaHUSIMHU, BHIPAKEHHBIMH B
pe3ynbTaTtax 00pa3oBaHUsl U KOMIICTCHIIUSX.

BxonHbiMu TpeOoBaHUSIMU, HEOOXOJMMBIMHM Ui OCBOCHHUS JUCLUHUIUIMHBI, SIBJISETCS
HAIHYUE y OOYYaromMXCs KOMIICTEHIMH, C(HOpPMHpPOBAHHBIX Ha TPEIABIAYIIEM YpPOBHE
oOpazoBaHwUsl.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

OO0veM jaucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX EAMHUIAX C YKa3aHUEM KOJHYECTBa
aKaJEeMUYECKNX YacOB, BBIIICJICHHBIX Ha KOHTAaKTHYI padoTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U HA CAMOCTOSATEILHYIO paboTy, MPUBEICH B Ta0IUIIE 2.

Tabmuna 2 — O6mas TpyJ0eMKOCTh AUCIUIUINHBI

Tpyno- OO0beM KOHTAKTHOM paboThl (4ac)
€MKOCTb
Cemectp
Hazpanue dopma Yacts (0D0) Breayu- dopma
OIIOIT o0yue- WU KypC AynuropHas YA CPC aTTec-
VII TOpHast
BO HUS (3P0, G.E) Beer Taluu
0300) = cero
nek. | mpak. | Jsad. A | KCP
21.05.04
T'oproe 300 CLBb 1 4 13 4 4 4 1 0 131 €]
JIETIO
21.05.04
T'oproe 300 ClL.Bb 2 4 26 8 8 8 2 0 262 €]
JIETIO

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

4.1 CTpykTypa nucuuiiMHbl (MoxyJst) nist 300

Temarnueckuil IiaH, OTPAKAIOUIMI COJAEp)KaHUE AMCLMILIMHBI (IEPEYEHb PA3AEIOB U
T€M), CTPYKTYPHUPOBAHHOE 10 BUJIaM Y4€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabauie 3.1

Tabnuma 3.1 — Paznens! JUCHUIUIMHBL (MOAYJIS), BUABI yUeOHOU NeATeIbHOCTH U (POPMBI
TeKymero Koutpos ains 300

Kon pe- Ko:1-Bo uacoB, 0TBe/IeHHOE Ha Dopma
Ne HasBanue Tembl 3ynbTara p
- —— Jlex Ipakr JIa6 CPC TEKYILEro KOHTPOJIA
1 cemecTp
1 | Mexanuxa P11, P12 2 2 2 60 | "eCT, KOHTpOTbHAA
pabota
2 MornexynsipHast pu3nka u PIUI, P2 2 2 2 71 TECT, KOHTPOJIbHAS
TEPMOJNHAMHKA i pabora
2 ceMmecTp
TECT, KOHTPOJIbHAS
1 | DnekrpuuecTBo PA1, P12 2 2 2 60 pabota
2 | Marnerusm PJ1, PI2 2 2 2 71 TecT, KOHTpOIBHAA
paboTa
3 cemecTp
1 | T'eomeTpuyeckast onTuka P1, P12 2 2 2 60 TeCT, KOHTpOIbHAA
pabota
2 | BonHoBas ontuka P11, P12 2 2 2 71 TECT, KOHTpObHAA
paboTa




Hroro no Taanne | 122 | 12 | 12 | 393 |

4.2 Copep:xanue pa3aejoB U TeM JUCHUITUHBI (Moayas) aasa 300

1 cemecTp

Tema 1 Mexanuxa.

Conepxanne TeMbl: OCHOBHBIC TOHATHS MeXxaHWKH. [locTymarenbHOe M BpaliaTeIbHOE
nBrkeHne. 3akoHbl HpioToHa. Buibl B3aumoieiicTBUi. 3aKOHBI COXpaHEeHHS B MexaHuKe. Padora.
MoOmIHOCTE.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUN 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHapTHBIC 00pa30BaTEIbHbIC TEXHOJIOTHH.

Buabl caMocTosTENBHOM MOJTOTOBKH CTYIEHTOB 1O TEME: MOATOTOBKA K MPAKTUYECKOMY
3aHSATHIO.

Tema 2 Monexkynaprnas ¢pusuxa u mepmooOuHamuxd.

Copnepxanne tembl: OcHoBHble noHsATUs MKT. YpaBuenue MenneneeBa-Knaneiipona.
["a3oBble 3akoHbI. [lepBoe Hayano TepmMoguHaMUKU. TeraoeMKocTs. AnuabaTuyecKuil mpoiecc.
[IpumeHeHre 1nepBOro Hayaja TEPMOJMHAMUKM K H3ompoueccaM. Btopoe Hagaino
TepMoAuHaMHUKU. OHTponus. [Ipobrmema TemiaoBod cMepTH BCeleHHOW. Tperbe Haudaio
TEPMOJUHAMHUKHU. .

@opMBl U METOJBI TPOBEACHHS 3aHATHA 1O TeMe, NMpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOTHH: CTaHJapTHBIE 00pa30BaTeNIbHbIC TEXHOJIOTHH.

Bunbel camocTosTeIbHONM MOATOTOBKH CTYAEHTOB 10 TEME: IOJATOTOBKA K MPAKTUYECKOMY
3aHATHIO.

2 cemecTp

Tema 1 dnexmpuuecmao.

CopepxaHue TeMbl: DIEKTPOCTAaTHKA. XapaKTEPUCTUKU dSJeKTpuueckoro moss. Cuia
toka. [lmoTHOCTH TOKa. Hampspkenue. CompoTuBieHue. Y CIOBUS MPOXOXKIECHUS TMOCTOSHHOTO
aneKTpudeckoro Toka. IloHsaTue snexrtpoasmxymiel cuibl. HampsokeHuwe 11 ydacTka Lenu
MOCTOSTHHOrO Toka. 3akoH OMa ans ydacTtka nenu. 3akoH OMa g 3aMKHYTOM Lenu B
UHTErpaibHOl Gopme. 3akoH OMma s 3aMKHYTOH 1ienu B tuddepenmansHoi hopme.lIpasuia
Kupxroga. Pabora 1 MomHoCTh TOKa JUIsl yuacTka 1ienu. MaTerpanbublil 3akoH Jlxoyns ? Jlenua.

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHbIE 00pa30BaTeNIbHbIE TEXHOJIOTUH.

Bunel caMmocToATENbHON MOATOTOBKH CTYACHTOB 10 TEME: IOArOTOBKA K MPAKTUYECKOMY
3aHSTHIO.

Tema 2 Maenemusm.

Copepxanne TeMbl: MarnutHoe mnosie. OnelT Opcrena. 3akoH Amrepa. MarHUTHbBIN
MOMEHT. MarnutHass uHAyKUMs. JIMHUM MarHuTHOW MHAYKUMU. HanmpsKeHHOCTh MarHUTHOIO
noJisl. MarauTHeI notok. 3akoH buo-Casapa Jlamtaca. Cuna Jlopenna. Cuna Amnepa. Teopema
Octporpaackoro-I'aycca. PaboTa 1o nepemerieHno NpoBoJHIUKA C TOKOM B MarHUTHOM IIOJIE. .

@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, IpUMEHseMble 00pa30BaTeNbHBIC
TEXHOJIOTHH: CTaHJapTHbIE 00pa30BaTeNIbHbIE TEXHOJIOTUH.

Bunel camocToATenbHON MOATOTOBKH CTYACHTOB 10 TEME: IOJArOTOBKA K MPAKTUYECKOMY
3aHATHIO.

3 cemecTp
Tema 1 I'eomempuueckas onmuxa.



Copepxanuie TeMbl: [ToOHITHS TeOMETPUYECKON ONITUKU. 3aKOHBI FEOMETPUUECKOM ONITHUKH.
JIvH3a 1 ee OCHOBHBIE AJIEMEHTHI. X0/ Jiyuel B TuH3e. DOKYyCHOE pacCTOSIHUE U ONTHYECKAs CUIIa
nH3bl. DopMysia TOHKOW JIMH3HI .

@opMbl U METOJBI NPOBEACHHS 3aHITUNA MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaH/JapPTHBIE 00Pa30BaTEIbHBIC TEXHOJIOTHH.

Buabl caMocTOATENBHOM NOATOTOBKU CTYIEHTOB IO TEME: NOATOTOBKA K IPAKTUYECKOMY
3aHATUIO.

Tema 2 Bonnosas onmuxa.

Conepxxanne tembl: UaTepdepennus. Judpakmus ceera. Judpakuus Opaynrodepa Ha
onuoit memu. Judpakunonnas pemrerka. [lomspuzanus. [Tonsipuzaropsl u aHaM3aTOPBL. 3aKOH
Maioca. 3akon bprocrepa .

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHBIE 00pa30BaTeNIbHBIC TEXHOIOTUH.

Buabl caMocTosTENBHOM MOJTOTOBKU CTYIEHTOB 1O TEME: MOATOTOBKA K MPAKTUUYECKOMY
3aHSATHIO.

5 Meroaguyeckne YyKazaHUsl AJds OOYYAKOIIMXCH MO0 M3YYEHHI0 M PpeaTu3aluu
AMCUUILIMHBI (MOIYJIs1)

5.1 Meroanyeckue peKOMEHAAIUH OOYYAIIIMMCH MO M3YYeHHUI0 IHCUUILUIMHBI W MO
o0ecrneYeHNI0 CAMOCTOAITEILHOM PadoThl

B xome wu3yueHus JaHHON [UCUMIUIMHBI CTYIAEHT CIIyIIA€T JIEKIMU W BBIIOJIHIET
npakTHueckue padboTel. [Ipy mOAroToBKE K MPAKTUYECKUM 3aHATUSAM CTYAEHT CaMOCTOSITEIIBHO
U3ydaeT yuyeOHYIO IUTepaTypy, HEOOXOAUMYIO JJis BBIMOJIHEHHs paboThl. J[1s MOMOIIM CTYIEHTY
B OCBOCHHMM TEOPETHUYECKOI0 Marepuaia (JIEKIIMOHHBIX 3aHSATHI) MPEAyCMOTPEHBI PEryIsIpHbIE
KOHCYJIBTALIMU BEAYIIEro MpernoaaBaTest

OOyueHue CTpoOUTCS ¢ MPUMEHEHUEM aKTUBHBIX U MHTEPAKTHBHBIX METOJOB OOy4YEHUS.
N3y4yeHne TeOpeTUYECKOTr0 MaTepuaia JUCLUIUIMHBI HA JIEKIUOHHBIX 3aHATUSAX IMPOUCXOITUT C
HCIIOJIb30BaHUEM MeIna-000py10BaHusl.

IIpy wu3ydyeHUM JAQHHOM JAUCHUIUIMHBI B COOTBETCTBUM ¢ TpeboBaHusimMu OI'OC
BO npuMeHsitoTCS ”HHOBALIMOHHBIE TEXHOJIOTUU O0YY€HHUS, pa3BUBAIOIINE HABBIKM KOMaHIHON
paboThl, MEXJIMYHOCTHOW KOMMYHHMKAIlMM, TPUHATHS pEIIeHHH, JHIepCKue KadecTna.
[IpenogaBanue JaHHOW JHUCHUUIUIMHBI YYUTHIBAET PETUOHAIBHYI0 U NPO(ECCHOHATBHYIO
cneunduky JlanbHEBOCTOUHOTO pErMoHa MpPHU pealu3alMy CoJepXKaHus o00pa3oBaHUsA U
dbopMHUpPOBaHUH KOMIETEHITUHN BBITYCKHUKA, onpenensieMbix HactosaM OI'OC BO.

B  mpouecce  paboTel  Hajgy  cuUTyauMsMd y  oOyuyaeMmbIX  (OpMHpYeTCs
KOHKYPEHTOCIIOCOOHOCTb, pa3BHBAaeTCSd IEPCOHAJIbHAs W KOJUIEKTHBHAs OTBETCTBEHHOCTD,
HUTU(YIOTCS TMYHOCTHBIE IIEHHOCTH U YCTaHOBKH.

3agaHus 1J151 CAMOCTOSITEILHON PadoThI CTY/1eHTOB:

1. Ananuz mennosozo bananca 6 uHMCEHepHOl cucmeme (3cce unu O0KIA0):

3ananue: BpIMONMHUTHL aHaANW3 TEIUIOBOTO OanaHca [ BBIOPAHHOTO TEXHHUYECKOIO
yCTpOMCTBa (HarpuMep, ABUraTeIsl, IeUd WK XOJIOIUIBHON YCTAHOBKH), UCCIIEI0BATh MPOIIECCHI
Ter1oo0MeHa, OIEHUTh 3(PPEKTUBHOCTb CHUCTEMbI C TOUYKH 3pPEHHS MHUHHUMHU3ALUU TOTEPH
sHepruu. OObeM: 5-7 crpanuu. Pexomenmammu: Mcmonb3oBaTh 3aKOHBI TEPMOIUHAMUKH,
IPUBECTH MPHUMEpHl pacueTa TeIIoNepeaayd, HCIONb30BaTh IUarpaMMbl U CXEMbI JUIS
WTIOCTpALUH TETMI000MEHa.
2. Mooenuposanue mexaHuieckux Hazpy30K Ha KOHCMPYKYUuu (npaxmuyeckoe 3a0anue):

3ananue: CmonenupoBaThb BO3JACHCTBHE MEXAHMYECKUX HArpy30K Ha IPOCTYIO
KOHCTPYKIIMIO (HampuMmep, OaJKy WM KOJIOHHY) C TOMOIIBIO MPOTrPaMMHOTO OOecredeHus



(manpumep, SolidWorks, ANSYS). Ouenuth npeaensl MPOYHOCTH U BBHIOPATh ONTHUMAIbHBIN
Marepuan. O0bem : OTUeT ¢ pe3yiabTaTaMu MOJIeTupoBaHusl — 6-8 crpanuil.  Pexomennaruu:
Hcnonb30BaTh 3HaHUS MO0 MEXaHHKE, IPUBECTH 0OOCHOBAHUE BBHIOOpA MaTepHasa, paCCMOTPETh
peabHbIE YCIOBHS Harpy3KH.

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

3ananue: BpIMONHUTE pacdyeT ypoBHS 3IEKTPOMArHUTHOTO IMOJiA B paboyeil 30HE U
OLICHUTh €ro BO3/JCICTBME Ha IepcoHal. PaccMOTperb HEOOXOAUMMOCTh  3aIIMTHBIX
Meponpusatuii.  O0beM: 4-5 cTpaHUIl ¢ pacyeTaMu U BbIBOJIaMH.  PekoMeHnanuu: [IpumeHsaTs
dopMynbl pacueTa MHTEHCHUBHOCTH 3JIEKTPOMAarHUTHOTO IIOJISl, WCIOJBb30BaTh HOPMAaTHBHBIE
JaHHble Ui  OLEHKM YpOBHSA  0O€30HaCHOCTH, MPEUIOKHUTh  CIIOCOOBI  CHHKEHUS
JIEKTPOMAarHUTHOTO BO3JICHCTBUS.
4. Onpeodenenue menionpoBOOHOCMU CMPOUMENbHLIX MAMepuanos OJs NpouU3B00CHBEHHbIX
nomeweHu:

3ananue: BpmonHuTh pacuer kKod(h@UIMEHTa TEIUIONPOBOJHOCTH JUISl PA3IUYHbIX
CTPOUTENBHBIX MaTepHANIOB, HCIIOJIB3YEMbIX B IPOHM3BOJCTBEHHBIX MOMEUICHUAX, YTOOBI
MPEJIOKUTh ONTHUMAJbHBIE PELICHUS MO Terou3osanuu. O0beM: 5—6 cTpaHHI] pacyeToB U
aHanmm3a.  Pexomenpanuu: Vcmonp3oBaTh TaOMUIBI CBOMCTB MaTepHaoB, METOABI pacyera
TEeIUIoNepeiadyn, JaTh PEKOMEHIALUU IO BBIOOPY MaTepraioB IS TIIIOU30ISIIHH.

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

3ananue: OLleHUTh YPOBEHb 3BYKOBOTI'O JIaBJIEHUS B pabouell 30He U pa3padoTaTh MEPHI 11O
3BYKOU3OJISIIIUK C UCTIOJIb30BAHUEM 3aKOHOB aKyCTHKU.  OO0beM: 5—6 cTpaHHI] ¢ pacyeTaMH U
BeIBOZaMu. Pexomennamuu: [lpumennuts Gopmysbl s pacdera ypoBHS IIyMa, pPacCMOTPETh
CrocoObl CHUKEHMsS IIlyMa, YYUTHIBAaTh HOPMAaTHUBHbIE TpPeOOBAaHUA 10 YPOBHIO 3ByKa B
IIPOU3BOJICTBEHHBIX MOMEILEHUSX.
6. [lpumenenue 86mopoco 3aKOHA MEPMOOUHAMUKU O AHAIU3A IDDheKmusHoCmuU Meniosvix
MAUUH:

3ananue: M3yuuTh BTOpPOM 3aKOH TEPMOJMHAMUKHM HA MPUMEPE TEIIOBOW MAIMHBI U
paccuntate  KIIJI pans  moBeimenus  3HEProdG(eKTHBHOCTH B MPOU3BOACTBEHHBIX
YCIIOBUSX. O0bem: 5-6 cTpaHuIl ¢ aHAIM30M M pacyetamu. Pexomenmaumu: PaccMoTpeThb
dbopmynsl mist pacyeta KIIJ[, mpuBecTr mpumepsl U3 TPOU3BOACTBEHHOM NMPAKTUKH, 00OCHOBATh
YT YIy4lIeHUs S3HeprodpPpekTuBHOCTH

MeTtoanyeckue peKOMeHIalNH 1Jisl BbINOJTHEHHUS 3a/IaHHI:

1. IInannpoBaHue BpEMEHHU:

Paznenute Bpemsi Ha BBIMOJIHEHUE KaXIOTO 3aJaHMs 110 HEJENsIM, YUYUThIBask 00beM U
cloXkHOCTh. Pexomenayercs yaensatb 10—12 dacoB Ha Kaxkqoe KpYyNHOE 3adaHue (Hampumep,
pacyer TerIoU30JIUU WK MOJIETUPOBAHUE), U 5—6 4aCOB Ha MEHEE TPYL0EMKHE 3aJaHUs, TAKHE
KaK 3CCe WIH aHaJIN3.

2. Ilouck UCTOYHUKOB:

Hcnonb3yiiTe HaydHble 0a3bl JaHHBIX, HOpMaTHBHBIE TokyMeHTHI ('OCTs1, CHullsr, ITYD
U T.J.), a TaK)Ke yueOHbIe TOCOOUS U JEKIUH. 3aJaHusl T0JKHBI OCHOBBIBATHCS HA IPOBEPEHHBIX
VCTOYHUKAX.

3. PabGota c nmporpaMMHBIM 00ECTICUCHUEM:

Ecnu 3ananue TpeOyeT NMpUMEHEHHs BBIUYMCIUTENBHOW TEXHUKU WM MOJEIMPOBAHUS,
3apaHee O3HAKOMbTECh C MPOTpaMMHBIM oOecredeHHeM. BBINOIHUTE HECKOJIbKO TECTOBBIX
3aJaHuii, 4TOOBl HAay4UThCS pPaboOTaTh ¢ MHTEp(heHcoM MporpamMmbl M HPAaBUIBHO BBOJIUTH
UCXOJIHbIE IaHHBIE.

4. B3auMoIelCTBUE C NIPENIOIABATEIEM:

PerynspHo o6cyxnaiiTe pe3ynbTarhl ¢ MpenogaBaTesieM, OCOOEHHO B CIydae CIOXKHBIX
pacyeTHbIX 3a7jad WM MOJETUPOBaHM. JTO MOMOXKET M30ekaTh OMIMOOK M KOPPEKTHPOBATh
HamnpaBJieHUs! pabOThI HA PAaHHUX JTarax.

5. OdopmneHune oT4ETOB:




Kaxnpiii oT4ET JOIKEH COAep:KaTh TUTYJbHBIA JIUCT, KpPaTKOE BBEACHUE B 3ajauy,
TEOPETHYECKYIO YacTh, PacyEThl WJIM MOJCIMPOBAHUE, BBIBOJBI W CIHCOK HCIIOJIH30BAaHHON
nutepatypsl. Cobmoaiite TpeboBaHus K 0)OPMIICHHIO, YCTAHOBIICHHBIC BY30M.

6. AHanu3 NOJYYEHHBIX IAaHHBIX:

[Ipu BBIMOTHEHUHU PACYETOB WK MOJICTUPOBAHUS BAXKHO IIPOBOUTH KPUTUUECKUI aHAIIN3
MOJIYYCHHBIX PE3yJbTaTOB M COOTHOCHTh MX C TEOPETHUYCCKUMHU 3HAHUSIMH U HOPMATHBAMHU.
BbIBOIBI TOJKHBI OBITH 0OOCHOBAHHBIMU M COITOCTABUMBIMHE C MTPAKTUYCCKIUMHE YCIIOBUSMHU.

7. CaMOKOHTPOJIb:

[IpoBepsiiiTe TOYHOCTH PACUETOB HECKONBKO pa3. OMMOKUM B BBIYHUCICHHSIX MOTYT
MIPUBECTH K HEBEPHBIM BBIBOJIaM, YTO OCOOEHHO Ba)KHO B BOIIPOCAX TEXHOCHEPHOM O€30MacHOCTH.

OTH 3alaHus W METOAMYECKHE PEKOMEHJAIUU IOMOTYT CTYACHTaM CQOPMHUPOBATH
CHCTEMHOE TOHUMaHHUE (PU3NYECKHX IPOIECCOB B KOHTEKCTE OOecredeHHs] TeXHOochepHOH
0€30MacHOCTH, Pa3BUTh AHAIMTUYECKHUE U PACUETHBIC HABBIKHU, & TAK)KE MPUMEHHUTH MOJYYEHHbIE
3HAHMS Ha TPAKTUKE.

5.2 OcobenHocTH opraHu3anuu oO0y4YeHHs JJs JHI ¢ OrPAaHUYEHHBIMH BO3MOKHOCTAMH
3/10pPOBbSl U HHBAJU/0B

[Tpr HEOOXOMMMOCTH OOYJAOIIUMCS U3 YUCIIA JIUI C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMU
3JI0POBbSI 1 HHBAJIMJIOB (110 3asBJICHHIO 00YYAIONIET0Cs) MPEIOCTaBIsIeTCs yueOHas
uH(pOpMAIUs B JOCTYIHBIX (POPMAX C YIETOM MX WHAUBUIYATbHBIX ICUXO(PDU3HIECKUX
0COOEHHOCTEH:

- JUIS JIUII C HAPYILIEHUSIMU 3PEHHUS: B Ie4aTHOM popme yBenndeHHbIM mpudTOM; B hopMme
AJIEKTPOHHOIO  JOKYMEHTAa; UHAUBUAYAJIbHbIE ~ KOHCYJIbTAalMU  C  [PHUBJICYECHUEM
TU(dIOCYpIOTIEPEBOIUNKA; HHANBUAYAIbHBIC 331aHNS, KOHCYIbTAIIMH U JP.

- IS JIMII ¢ HAPYILIEHUSIMU CTyXa: B IieyaTHOU (hopMme; B hopMe 3JIEKTPOHHOTO IOKYMEHTA;
UHAMBUAYaJIbHbIE KOHCYJNbTALIUU C TPUBJICUEHUEM CYPAONEPEBOJUMKA; WHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIbTAllMU U JIP.

- 17151 JIUI] C HApYILIEHUSIMU OIIOPHO-JBUTATEJILHOTO afmapara: B ne4atHoil oopme; B popme
AJIEKTPOHHOIO JOKYMEHTA; MHANBUIyaJIbHBIE 3a/1aHNUs1, KOHCYJIbTALIUU U JP.

6 ®oHj OLEHOYHBIX CPEACTB JJIS NMPOBeIeHUs] TEKYIIero KOHTPOJIsl M MPOMeKYTOYHO
aTTrecTanyy 00y4aroImmXxcs 1o JMCHHUIIMHE (MOLYJTI0)

B cootBerctBun ¢ tpeboBanusmu PI'OC BO gns arrecranmu 0oOy4aromuxcs Ha
COOTBETCTBUE HX IME€PCOHAIBHBIX JOCTIKEHUH IUTAHUPYEMBIM pe3yiabTaTaM OO0y4eHHs IO
JTUCIUTIINHE (MOAYJTI0) CO3/aHbl (POH/IBI OIEHOYHBIX CPEICTB. THUMOBBIE KOHTPOJILHBIC 3a/IaHUS,
METOJMYECKUE MAaTepuasbl, ONPEACISIOUME MPOLEAYPhl OLICHUBAHUSA 3HAHUM, YMEHHH U
HAaBBIKOB, a TAK)KE KPUTEPUH U TTOKA3ATENIN, HEOOXOIUMBIE JUTsl OTICHKU 3HAHUW, YMEHHM, HABBIKOB
M XapakTepu3ywiuue dTamnbl (HOPMUPOBAHMS KOMIIETEHIIMH B  MPOLECCE OCBOSHUS
o0pa3oBaTeNbHOI MporpamMmsl, npeacrasiieHsl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYEeCKOe M HHPOPMALMOHHOE 0O0ecnieuyeHue TUCIHUILINHBI (MOLYJIs1)

7.1 Ocnoenas numepamypa

1. Aiizennon, A. E. ®usuka : yueOHUK U mpakTukyMm ais By30B / A. E. AiizeH1I0H. —
Mocksa : UznatensctBo FOpaiit, 2026. — 380 c. — (Bricmiee ob6pazoBanue). — ISBN 978-5-
534-18086-2. — TekcT : anekTpoHHbI / O6pa3oBarensHas iardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/583355 (nara obpamenus: 19.05.2026).



2. Topnau, B. B. ®wusuka: yueOHuk ans By3oB/ B. B.T'opnau. — 2-e u3a., ucrmp. u
norn. — Mocksa : WznarensctBo [Opaiit, 2026. — 215c.— (Bricmee oOpaszoBanme). —
ISBN 978-5-534-08111-4. — Tekcr : snekrponnsiii // O6pazoBatensHas miuardopma HOpaiit
[catiT]. — URL: https://urait.ru/bcode/598502 (nara obpamenus: 19.05.2026).

3. Kpasuenko, H. }O. ®usuka : yueOnuk u npaktukym ai1st By3os / H. FO. KpaBuenko. —
Mocksa : UsmarensctBo IOpaiit, 2026. — 322 c. — (Bricmiee obpazoBanue). — ISBN 978-5-
534-19224-7. — Tekct : anexkTpoHHbIi // O6pa3oBarensHas ardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/583634 (nara obpamienus: 19.05.2026).

7.2  Jonoanumenvnas aumepamypa

1. Jlemuauenko, B. U. ®usuka : yueonuk / B. U. Jlemumuenko, 1. B. Jlemunuenko. — 6-
e m3na., mepepadb. m gom. — MockBa : UH®PA-M, 2023. — 581 c¢. + Jlonm. marepuaisl
[DnexTponHsbIit pecypc]. — (Bpiciee oopa3zoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Tekct : anekrponnbid. - URL: https://znanium.ru/catalog/product/1913243 (nata oOpareHus:
31.05.2026)

2. Margees, U. B. Koncnekr nexnuii mo ¢usuke : yuebnoe nocodue / M. B. MarseeB. —
Camapa : [II'YTH, 2023 — Yacts 1 : Mexanuka — 2023. — 88 ¢. — Tekcr : 3yeKTpoHHbIH //
Jlanb : anmekTpoHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/411806 (nara
oOpartenus: 25.05.2026). — Pexxum gocTyna: A aBTOPU3. MOJIb30BATEICH.

7.3 Pecypcol ungpopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
eKn0Yan npogeccuonanvuvie 06a3vl OAHHBIX U UHPOPMAYUOHHO-CHPABOUHbIE
cucmemsl (npu HeodX00UMOCMU):

1. OGpasoarensHas miathopma "FOPAUT"

2. DnextpoHHO-OMOMMoTeuyHas cucrema "ZNANIUM.COM"

3. DnextpoHHO-O0MbMMOTEeyHas cucrema "JIAHB"

4. Open Academic Journals Index (OAJI). [Ipodeccronanbruas 6a3a gaHHBIX - Pexxum
noctyna: http://oaji.net/

5. Ilpesunentckas Oubnuoreka wum. b.H.Enpnumna (0a3a [naHHBIX —pa3iMyuHBIX
npodeccnoHaIbHbIX 00nacTeil) - Pexxum nocryna: https://www.prlib.ru/

6. Wudopmanmonno-cripaBounasi cucrema "KoncympranTt Ilmoc" - Pexum mocryma:
http://www.consultant.ru/

8 MarepuajibHO-TeXHHYECKOe ofecrneyeHHe IUCHUIUIMHBI (MOAYJIsI) WM IepevyeHb
HH(OPMALMOHHBIX TEXHOJIOTHH, MCIOJIb3yeMbIX NPH OCYIIECTBJICHHH 00pa30BaTEJbHOIO
npouecca 1no AUCHUILINHE (MO1YJ/II0), BKJIKOYAas NepevyeHb IPOrPaMMHOro odecneyeHunst

OcHOBHOE 000pYIOBaHUE:

e MyneTumenuitHelii  kommiaekT Ne2 B cocrase:mpoektop Casio XJ-M146,3kpan
180*180,kpemnieHne noToI0YHOE

e Cucrtema ayIMOBU3YaIbHOTO MIPeICTaBICHHs HH(DOPMALIUU
IIporpaMmmHOE 0bOecIIeUeHHE:

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/IIIHO»).
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
3aouHas popma oOydeHHs
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 TepMOJIMHAMHKA 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 TepMOANHAMHKA

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

4 Onucanue npoueaypbl OCHUBaAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIIMIA
pe3yabTaTaM TEKYIIUX U MPOMEKYTOUHBIX aTTECTaIlui

Ha JaHHOM »JTale OIlIEHHUBAeTCI IIO
IIPY MTOMOIIY KOJIMYECTBEHHON OLECHKH,

BbIpa)KeHHON B Oayutax. MakcuMmainbHas cymMma 0ajuloB 1Mo JUCHMIUIMHE (Monyito) paBHa 100

Oaszam.

B kaxxmom ceMecTpe mpeyCMOTPEHO TTPOBEJICHHUE JIBYX TECTOB (MaKCHMaIbHOE KOJIHMYECTBO
0aJIOB 3a OIMH TeCT - 15) U ABYX KOHTPOJIBHBIX paboT (MAaKCHMAIbHOE KOJHMUYECTBO OAJIIOB 32

OJIHY KOHTPOJIBHYIO paboTy — 15). Dx3amen oniennBaercs B 40 6aios.

Or1ieHOYHOE CpE€ACTBO

Bup yaeOroii pesrenroctn Tect KontpospHas padora | Dx3aMeH B IMCEMEHHOH (opme Htoro
Jlexun 30 40 70
IIpakTudeckme 3aHsATHS 15 15
CamocTosTebHAs paboTa 15 15
HUroro 30 30 40 100

CYMMa 6am1013, Ha6paHHBIX CTYACHTOM I10 BCCM BHIaM yqeGHoﬁ ACATCIIbHOCTHU B paMKax
JUCHUIIIIMHBIL, IICPEBOAUTCA B OLICHKY B COOTBECTCTBHHU C T36J'II/IHeI\/'I.

Cymma 6amo
B

10 JAUCIHILTH
He

"

OreHka 1o mpoMex
YTOYHO# aTTecTar

XapaKTepI/ICTI/IKa KadyeCTBa Cq)OpMHpOBaHHOCTPI KOMIICTCHIIN

ot 91 mo 100

«3a4TeHOY /
COTIIMYHOY»

CTyzeHT IeMOHCTpHpPYeT CPOPMHUPOBAHHOCTH JUCIMIUTHHAPHBIX KOMIICTSHIINH, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe U TITy0OKOe 3HaHHe yaeOHOTo MaTepHana
, YCBOMJI OCHOBHYIO JIUTEPATypy ¥ 3HAKOM C JOIOJHHUTEIBHOMN JINTEpaTypoii, pekoMe
HJIOBaHHOH NPOTrpaMMOi, yMeeT CBOOOIHO BBIIOJIHSIThH MPAKTHUECKUE 3aIaHus, TIpe]




YCMOTpEHHbIE TPOrPaMMOi, CBOOOIHO ONEPHPYET NPHOOPETEHHBIMH 3HAHUAMHU, YME
HHUSIMH, IPUMEHSIET HX B CUTYALIHMSIX OBBIIICHHON CIIOKHOCTH.
CryzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCUUILTMHAPHBIX KOMIICTCHIHI: OCHO
ot 76 110 90 «3a4TCHOY / BHBIC 3HAHUS, YMCHHUS OCBOCHBI, HO JIOIYCKAIOTCS HE3HAUYUTEIBHBIC OIMMOKH, HETOYH
«XOPOIIO» OCTH, 3aTPYy/IHECHUS IPU aHATUTUICCKUX OTepaIusX, epeHoce 3HAHUN U YMCHUH Ha H
OBBIC, HECTAHJJAPTHBIC CHTYAIUH.
CTyIeHT IeMOHCTPUPYET CHOPMUPOBAHHOCTD TUCIUILTHHAPHBIX KOMIICTCHIIAI: B X0
«3a4TeHO» / JIe KOHTPOJIBHBIX MEPOTIPUATHI JOMYCKAIOTCS 3HAYNTENbHBIC OIIUOKH, IIPOSIBISIETCS O
ot 61 10 75 «yIOBJICTBOPHUTENb | TCYTCTBHE OTACIBHBIX 3HAHUI, YMEHHUH, HABHIKOB [0 HEKOTOPHIM AUCHUILTHHAPHBIM K
HO» OMIIETEHIMSM, CTY/ICHT HUCIBITHIBACT 3HAYNTENIbHbIC 3aTPYIHEHHUS IPH OIEPUPOBAHH
Y 3HAHMSIMU M YMEHHSIMH [PH UX MEPEeHOCEe Ha HOBBIE CHTYAIIHH.
«HE 3aYTCHOY /
V cTynenra He cOPMHUPOBAHBI IUCHUIUTMHAPHBIE KOMIICTEHIIHH, TPOSIBISIETCS HEA0C
ot 41 o 60 «HEYOBJIETBOPUTE % o
TaTOYHOCTh 3HAHUH, YMEHH, HABBIKOB.
JIBHOY
«HE 3a4TeHO» /
JvciuIHapHbIC KOMIIETEHIIMU HEe COPMUPOBAHEL. [IpOSBISIETCS MOTHOE HITH MPaK
ot 0 1o 40 «HEYJOBJIECTBOPUTE o .
BHOY THUYECKH MTOJTHOE OTCYTCTBHE 3HAHUH, YMCHHI, HABBIKOB.

5 HpI/IMepHLIe OLICHOYHBIC CpEeACTBA

5.1 Ilpumepbl TeCTOBBIX 32 aHUI

Tect 1. Mexanuka

1. BoiOop oaHoro mpaBu/bHOro orBera. IIpaBWibHBIA OTBEeT HANMIIWTE B BHJIE
OYKBBI.

Kakoe onpenenenne cOOTBETCTBYET MaTEPUAIIBHONU TOUKE?

a) Teno, pazaMepoM KOTOPOTo MOXKHO MPEeHEeOpedb B YCIOBUSAX JAHHOU 3a/1a4H.

0) Teno, uMeroliee TOIBKO JTUHEIHBIE pa3MepPHI.

B) OOBEKT, 1J11 KOTOPOTO Ba’KEH €ro 00bEM.

r) Teno ¢ 6eCKOHEYHO MaJIOK MacCoi.

2. Bbi0op oanHoro mpaBuiabHOro orBera. IlpaBWJIBHBIN OTBEeT HANMIIMTE B BHJE
OyKBBI.

Kakoii BeKTOp HarpasieH 10 KacaTeJIbHOU K TPACKTOPUU JIBHKEHUS?

a) Pagnyc-Bekrop.

6) MraoBeHHasi CKOPOCTb.

B) YCKOpEeHHe.

r) Tpaekropus.

3. Be10Op HeCKOJBKHUX NPABHJIbHBIX OTBeTOB. IIpaBuiIbHBIC OTBETHI HANMIINTE B
BU/Ie OYKB uyepe3 3aNMATYIO.

BriOepure npaBuiibHbIe (POPMYIIBI IS pacueTa yriaoBoil CKOPOCTH:

a) w=Ap/At

0) w=v/R

B) w=a/R?

) w=A4v/At

4. VYcraHoBjleHMe TIPAaBWIBbHOW mocjenoBaTeJbHocTH. [IpaBubLHBIH
HANMIINTE B BU/e NPABWIBLHOH M0C/1e10BaTeIbHOCTH OYKB Yepe3 3ansTyIo.

Pacrniono>xure maru pemeHus 3aJadyd Ha ONpEAe/IEHUE YCKOPEHMsI Teja MoJ AeHCTBUEM
HECKOJIbKUX CHJI B IPaBUIJIBHOM MOCJIE10BATEIbHOCTH

a) Haiinute cymMmy Bcex cuil, JeMCTBYIOIUX Ha TEJO.

0) [Ipumenute BTOpoOii 3akoH HbrOTOHA J71s1 3aMcH ypaBHEHUS IBHKEHUS.

B) Onpenennre Maccsl TeJl, yHaCTBYIOIIMX B 3ajaue.

r) YcTaHoBUTE HAaNpaBJIE€HUS CHUJI, IEUCTBYIOIIMX Ha TEJIO, U YCKOPEHHUS.

1) Paccunraiite yckopeHue Tena Ha OCHOBE YPAaBHEHUS JBUKECHHUS.

5. Onpenenenne coorsercTBus. [IpaBuiibHbIe 0TBeTHl HANMIIUTE B BHe OYKBBI M
COOTBETCTBYIOLIEH eil nndpbl.

CaspxuTe BEIMUUHBI ¢ UX eAUHUIIaMK u3Mepenus B CU:

OTBET



a) CxopocTb —

6) Cuna —

B) MOMEHT ummysibca —

r) Pabora —

Bapuanrtsr:

1. HeroToH

2. Jlxoynb

3. MeTp B CEKyHIY

4. Kuiiorpamm Ha KBaJIpaTHBI METP B CEKYHIY

6. BBoa orBeTa (TekcToBoe noJie). [IpaBuiibHbIN OTBET HANMIIUATE B BH/IE TEKCTA.
JlaiiTe onpenenenue Tperbero 3akoa Herotona.

7. BbiOop 0aHOro mpaBwibHOro orpera. IlpaBWJbHBIIN OTBET HANUIIMTE B BHU/E

OyKBBI.

Kaxkoe BbIpaykeHHe COOTBETCTBYET KHHETHUECKOM SHEPruu?
a) Ex=mv?/2

6) Ex= ma/2

B) Ex= mgh/2

r) Ex= m?v/2

8. BblﬁOp HECKOJBKHUX IPaAaBUJ/ILHBIX OTBETOB. HpaBHJ’IbHLIﬁ OTBET HAIIMIIIUTE B BU/IC

NPABWJIBHOM MOCJIe0BATEJIbHOCTH OYKB Yepe3 3alsTylo.

Kaxkue 13 3TuX XapaKTepUCTUK SBISIOTCS CKAISIPHBIMUA BEJIMYMHAMU?

a) YckopeHue.

0) Cuna.

B) DHeprusi.

r) [lyTs.

9. BbiOop oaHOro nmpaBwibHOro orBera. IlpaBWJbHBIIA OTBET HANMIIWTE B BH/E

OYKBBI.

Kaxkoe onpenenenue jiydiiie BCEro mNOAXOAUT JUIsl IOHATHS «MOMEHT CUIIbD»?

a) Cuna, nefcTByrOIIas Ha TEJO.

0) [IpousBeneHre CUIIbI HA TJIEY0 OTHOCUTEIHHO OCH BpAIlICHUS.

B) Pa3zHuiia AByX BEKTOPOB CKOPOCTH.

r) BekTopHas BennunHa, paBHas MPOU3BEICHUIO MacChl HA YCKOPEHHUE.

10. CopTupoBka (ycTaHOBJIEHHE NPABWILHOI nociaeaoBaTebHoCcTH). [IpaBuiabHbIii

OTBET HAIIMIIUTE B BU/IC HpaBI/IJIbHOﬁ mocCjIeA0BaTC/JIbHOCTH 6yKB yepes 3andaTylo.

YnopsaoubTe Tansl BIBOJA ypaBHEHUS bepHyIu:

a) OnpezaeneHye pa3HOCTU AABICHUH.

0) PaccmoTpeHnue 3akoHa COXpaHEHUS SHEPTUU.

B) YUéT KHHETUYECKOW PHEPTHH KUIAKOCTH.

') AHanU3 NOTEHIMAIBHOMN SHEPTUH.

11. Onpenenenue coorsercTBus. IlpaBuibHbIC 0TBETHI HANMIINTE B BHAE OYKBBI H

COOTBETCTBYIOLIEH eil undpbl.

AN

VY cTaHOBHUTE COOTBETCTBUE MEKY TUIIOM DHEPIUU U IPUMEPOM €€ UCIIOJIb30BAHMS:
a) [loTenunanpHas 3Heprus —

6) Kunernueckast sHeprus —

B) Mexanunyeckas 3HepTrus —

r) BHyTpennss sneprus —

Bapwuanrsr:

JBuoKymiuiicst aBTOMOOUIIb.
Cikatas npyskuHa.

[TonHbI 3anac YHEPTUU B CUCTEME.
TemuioBast 3HEpPIysi HArPETOro Tea.



12. BBoa orBeTa (TekcTOBOE M0J1e). [IpaBU/IbHBIN OTBET HAMIIKUTE B BH/IE TEKCTA.

Hanummre hopmyiny 11 MOMEHTa UMITyJIbCa.

13. Bbi0op HecKOJBKHX NPABWIBHBIX 0TBeTOB. IIpaBM/IbLHBIN OTBeT HANMUIINTE B
BH/Ie IPABUJIBLHOM 110CJIe10BATEJIbHOCTH OYKB Yepe3 3alsTyIo.

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

a) Ummynsc.

0) YrioBasi CKOPOCTb.

B) Kunernueckas sneprus.

r) YckopeHue.

14. BpiO6op oaHoro mpaBuiibHOro orsera. IlpaBu/bHBIIN OTBET HANMIIUTE B BHJIE
OyKBBI.

Uro onuckiBaet 3akoH CTokca?

a) BsI3KoCTh )KMIKOCTH NIPH JIAMUHAPHOM TEUEHUHU.

0) JlaBiieHue Ha TeJo0, HOTPYKEHHOE B HKHUJIKOCTb.

B) ConpoTHBIIEHNE TEJIAa IPU JBUKEHUH B BAKYyME.

r) MOMEHT CUJIbl OTHOCUTEIBHO OCH.

15. BBoa oTBeTa (TEKCTOBOE I0JI€):

Hanummre onpeneneHue MOMEHTa HHEPLIMH.

Tect 2. «MoJiexyasipHas GU3NKa H TEPMOAUHAMHKA».

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

Kaxkoit u3 cieayromux 3aKOHOB OIUCHIBAET 3aBUCUMOCTb JIaBJICHUS MJI€AJIHOTO ra3a OT
00beMa Mpu MOCTOSIHHOM TeMIiepaType?

a) 3akon boiins-Mapuotra

0) 3akon ['eit-Jlroccaka

B) 3akoH [apnsa

r) 3akoH [/lanbToHa

2. Bbi0op oaHOro nmpaBwibHOro orBera. IlpaBWJIbHBII OTBET HANUIIMTE B BH/E
OYKBBI.

Kakoe ypaBHeHue onuceiBaeT ypaBHeHne Menneneesa-Knaneiipona?

a) PV=vRT

0) P1Vi/T1= P2Vo/T>

B) V=mRT/P

r) P=mRT/V

3. Bbi0op HecKkoOJBKHUX NMPaBUJIbHBIX 0TBeTOB. IIpaBuiibHbIE OTBeTHl HANIUIINTE B
BUje OYKB Yepe3 3alATYyIO.

Kakne u3 crepyromux ypaBHEHUH SBISIFOTCSA CIEACTBUAMM ypaBHEHHMs MeHneneesa-
Knaneiipona? (BeiGepure Bce moaxoasuiye)

a) PV=vRT

0) e=(3/2)kT

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

4. Bp10Op HECKOJIbKHX NPABHJIbHBIX O0TBeTOB. IIpaBWiIbHbIC OTBETHI HANIMIINTE B
BU/Ie OYKB uyepe3 3aNMATYIO.

Kakue cBoiicTBa HJ€aJIbHOTO Tra3a HM3MEHSIOTCA IPU HAarpeBaHUM IPU IOCTOSHHOM
o6beme? (BriGepute Bce moaxoasmue)

a) [laBnenue

0) Temmeparypa

B) O0peM

r) Buytpennss sueprus

5. VYcranosieHnue mnpaBHILHOM mociaenoBarebHOCTH. IIpaBHibLHBIA  OTBeT
HANMIIKTE B BU/e NPABWIbHOI M0C/1e10BaTeIbHOCTH OYKB Yepe3 3ansTyIo.



VYnopsimounte  3Tambl  pabOThl  WACAIBHOTO  TEIUIOBOTO  JBUraTels MO — HX
MOCJIEIOBATEILHOCTH (BBOAUTE OYKBHI OT a JI0 T):

a) OTBOJ TEIJIOTHI OT pabOYero Tea B XOJIOAHBINA pe3epByap

6) [TonBox TemIoTHI K paboyemMy TEly U3 TOpsiuero peseppyapa

B) BrinonHenue paboThl ABUraTEIeM

r) [TocTyruienne pabouero tena B paboYUil UK

6. Onpenesienne coorBercTBusi. [IpaBu/ibHbIE 0TBETHI HANUIINTE B BUAE OYKBBI H
COOTBETCTBYIOLIEH eil undpbl.

CooTtHecuTe TEpMOIMHAMUYECKHE MPOLIECCh] ¢ uX ypaBHeHUs MU (Bonpoc — Ot1Ber):

a) M30xopHBIi mporiecc

0) N306apHbIii mporiecc

B) M3oTepMuueckuii mporecc

r) AnuabaTHBbIN mporece

1) 00=pdV

2) 0Q=dU+pdV

3) 6Q=dU

4) dU+pdVvV=0

7. BBOI IPaBUJIBHOTO OTBETA

Hanummre ypaBHeHHE 1715 pacueTa MOJISIPHOM TEIUIOEMKOCTH TPH MTOCTOSIHHOM 00BbeMe .

8. BBoja oTBeTa (TekcToBOE M0J1€). [IpaBU/IbHBINA OTBET HANUIIIUTE B BU/I€ TEKCTA.

Hanummre dhopmyity [uist pacdera paboThl B K30TepMHUYECKOM Tporiecce (6e3 mpoberos, B
JATUHCKOM PETUCTPE).

9. Bpi0op oaHOro mpaBWbHOro orBera. IIpaBWIBLHBIA OTBeT HANMIIMTE B BHjE
OyKBBI.

Kakoii u3 ciaenyronmx mpoIeccoB sBISETCS anadaTHBIM?

a) HarpeBanue rasa npu noctostHHOM o0beme

0) Cxxarue rasza npu MOCTOSTHHON TeMIIepaType

B) Pacmmpenue raza 6e3 TermmooOMeHa ¢ OKpyKaromiei cpenoit

r) OxJaxkJaeHue raza npy NOCTOSHHOM JIaBJICHUU

10. Bpi0op HeCKOJIBKHX NPaBHJIBHBIX OTBETOB. BbIOOP HECKOJBLKHX NPABHJIbLHBIX
otBeTOB. [IpaBu/IbHbIE OTBETHI HANMIIMTE B BH/Ie OYKB Yepe3 3anTylo.

Kakue u3 crenyromux ypaBHEHHH SBISIOTCS ypaBHEHUSMHU JAJs BHYTPEHHEW »Hepruu?
(BriGepute Bce moaxoasmue)

a)) E=(3/2)vRt

6) U:VCvT

B) U=nC,T

r) E=pV

11. YcranoBieHHe mNpPaBWJIBHOH mocaenoBareabHocTH. IlpaBuaBHBIN OTBeT
HANMIINTE B BU/e NPABWIBLHON M0C/1e10BaTeIbHOCTH OYKB Yepe3 3anTyIo.

VYcTaHoBHTE MPaBUIIBHYIO MTOCIIEI0BATEIBHOCTD MPOLIECCOB, MPOUCXOAIINX B HI€ATLHOM
raze npu MPOXOXKIECHUH H300apHOr0 MpoIecca C yBEIWYEHHEM TeMIepaTyphl. YIOPSI0UYUTE
ATambl OT Ha4aja JI0 KOHIIA.

1) I'a3 pacmupsieTcsi, yBeanunBas CBOM 00beM.

2) TemnepaTypa ra3a yBeJIU4UBAETCS MIPH MOCTOSHHOM JIaBIICHUH.

3) I'a3 moryomIaeT Terjao OT BHENTHUX UCTOYHUKOB.

4) Monekynbsl raza HauyMHAIOT JBUTATbCA OBICTpEE, YTO NPUBOIUT K YBEIHMUEHUIO
TEMIIepPaTypHI.

BapuanTsl nocie10BaTebHOCTH:

a)l—-2-53-4

0)2—>3—-4—>1

B)3—»4—-2—>1

N4—-3—-1-2



12. Onpenenenue coorsercTBus. IIpaBuibHbIEe 0TBETHI HANMIINTE B BUAe OYKBBI H
COOTBETCTBYIOMIEH eil undpbl.

CooTHecuTe 3aKOHBI TEPMOJAMHAMUKH ¢ UX (hopmynuposkamu (Bompoc — OTBeT):

a) [lepBoe Hayasi0 TEPMOIMHAMUKH

6) Bropoe Hauaio TepMOAMHAMUKI

B) TpeThbe Hauano TePMOAMHAMUKHI

1) DHTpomus 000N CHCTEMBI CTPEMHTCS K HYIIO MO Mepe MPUOIMKEHHS K HYIIO e
TEPMOJMHAMHYECKON TeMIepaTyphl.

2) DHTpONHS 3aMKHYTOH CUCTEMBI HE YOBIBaET.

3) KonunuecTBo Teria, COOOIIEHHOE cUCTEME, HJIET Ha MpUpallleHue BHYTPEHHEH SHEPTruu
CHCTEMBI U Ha COBEPILIEHUE CUCTEMOM pabOThI HaJl BHEUTHUMU TEJIaMH.

13. BBoa npaBuibHOIro orBera. [IpaBu/ibHBINA OTBEeT HANKIIKUTE B BUJE (GOPMYJIbL.

Hanummre ¢opmyny ans pacdera HW3MEHEHHs BHYTPEHHEH SHEPruu B H300apHOM
mporecce.

14. Beoa npaBuibHOro orsera. llpaBuibHbIi 0TBEeT HANMIIKMTE B BUAe GOpMY.JIbI.

Hanummre hopmyny nms pacyera paboTsl B aAabaTHOM Ipoliecce.

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

UTOo npoMCXOIUT € JaBJIEHUEM WJEAIbHOIO raza Mpu YBEIMYEHHUU €ro TEMIEpaTyphl B
M30XOPHOM Tporiecce?

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

0) JlaBiieHre yMEHBIIAeTCsl MPOMOPIIMOHATBHO YBETMYCHHUIO TEMIIEPATYPBHI.

B) JlaBieHue yBenuuuBaeTcs MPONOPLUOHAIBHO YBEIUUYEHUIO TEMIIEPATYPHI.

r) JlaBiieHre yMEHbIIAETCS MPONOPIHOHATBHO YMEHBILIEHUIO TEMIIEPATYyPHI.

Tect 3. «JnekTpUIECTBO»

1. Bbi0op oaHOro mpaBuJbHOro orBera. IlpaBWIbHBII OTBET HANMIIUTE B BHJE

OYKBBI.

Kakoii W3 cieayronmx 3aKOHOB OIKCHIBACT CHIY B3aUMOJCHCTBHUS MEXKIY JBYMsI
3apsiiamMu’?

a) 3aKoH Kynona
0) 3aKkoH Oma
B) 3akoH ®dapanes

r) 3akoH [[xoymns-Jlenia
2. Bbi0op ogHoro mpaBuiabHOro orsera. IIpaBmiBHBIA OTBET HanmMIIMTE B BH/IE

OYKBBI.

Yro Takoe 3IEeKTPUUECKUI MOTeHnan?

a) OHepreTuyeckas XapaKTepUCTHKA noJist
0) Cuia, JEeNCTBYOLIAs Ha 3apsn B noJie
B) OHeprus B3aUMOJCHCTBUSA 3aps10B

r) ConpoTuBIeHNE TPOBOAHHUKA

3. BbIOOp HeCKOJIbKHX NMPaBWILHBIX 0TBeTOB. IIpaBHiIbHbIE OTBETHI HANMIIUTE B
BUje OYKB Yepe3 3alATYyIO.

Kakume wu3 3TuX BeIMYMH XapakTepU3yloT 3nekTpuuyeckoe mnose? (BriOepure Bce
TTOAX OISIIIHE)

a) HanpsixkeHHOCTB oJIst
0) [ToTentman TTOJISt
B) Cuia TOKa
r) 3apsin

4. Bbi00Op HeCKOJbKHUX NPABWIbHBIX O0TBeTOB. IIpaBuiibHBIE OTBEeTHl HANUILIHUTE B
BUje OYKB yepe3 3alATYyIO.
Kakme w3 npuBeneHHblx  Huke  ¢GopMylnl  cBsizaHbl ¢ 3akoHoM  Oma?

a) | = U/R



0) U = IR
B) R = U/l
r)P=U/

5. ¥YcraHoBjieHHMe TIPaBWIBHON TmocCjaenoBareJbHOCTH. [IpaBWibHBIN  OTBeT
HANUIINTE B BU/e NPAaBUJILHOI MOC/I€10BATEJILHOCTH OYKB Uepe3 3ansTylo.
YnopsaouuTe 3Tanbl Nepefadyd 3JIEKTPOSHEPTUU MO MX MOCIeI0BATEIIbHOCTH (BBOAUTE

OYKBBI oT a bi (0] r):
a) [IpeobpazoBanue HaTPSHKCHUS TSt nepeaadn
0) [Tepenaua SHEPTUU o JTUHUSAM 3JIeKTpoIepeaaun
B) [Torpebnenue SHEpPIruu KOHEYHBIMU MI0JIb30BATEIISIMU

r) [IpeoOpazoBanme HAPSKEHUS IS UCTIOJIb30BaAHUS

6. Onpenenenue coorsercTBus. IlpaBujibHbIe 0TBETHl HANMIINTE B BHUE OYKBbI U
COOTBETCTBYIOLIEH eil undpbl.

CooTHecuTe KOMITOHEHTHI JJIEKTpUYECKOr Ienu ¢ ux ¢yHknuerd (Bompoc — Otger):

a) HcTounuk TOKa
0) Pesucrop
B) Konnencarop

r) [IpoBOoaHMK
1. 3anacanue 3apsna
2. [lopnepsxanue HAMPsHKECHUS
3. OrpaHu4eHue TokKa
4. ITepenoc Toka
7. BBoa oTBeTa (TeKcTOBOE MOJie). [IpaBH/IbHBIN OTBET HANMIIMTE B BUJIE TEKCTA.
Hanummure 3akon Kymnona nnst pacuera cuibl B3aUMOJICHCTBUS JABYX TOUYEUHBIX 3apsIOB
(6e3 mpoOeIIoB, JIATHHCKUN PETUCTD).
8. BBoja orBeTa (TekcToBoe noJie). [IpaBuiIbHBIN OTBET HANMIIIUATE B BH/IE TEKCTA.
UTo Takoe HaNpPsHKEHHOCTH AJIEKTPUUECKOTO MOJIsl (OMUIINUTE CII0BaMu)?
9. BbiOop oaHOro mpaBmwJbHOro orpera. IIpaBUJILHBLIM OTBET HANUIIMTE B BH/E

OYKBBI.

Kakas eIMHUIA U3MEepEeHus CHJIBI TOKa? a) BosnbT
0) Kynon
B) Awmrep
r) Ixoynb

10. Bb160p HeCKOJIbKHX NPABWIbHBIX 0TBeTOB. [IpaBH/IbHBIE 0TBETHI HANMKMIINTE B
BU/Ie OYKB uepe3 3aNMATYIO.
Kakue w3 crneayrommx ypaBHEHUM OTHOCATCS K  3akoHy J[xoynsa-Jlenna?

a) P =I’R
6) P =U?R
B)P=1U
r) Q =U?'R

11. YcraHoBjeHMe NPaBMIBLHOM mocCIeA0BaTeIbHOCTH. I[IpaBHIBLHBIM OTBeT
HANMIIUTE B BUJE PAaBHJIbHOM MOCJIEI0BATEIbLHOCTH OYKB Yepe3 3alsATyIo.
VYnopspounte cTaguu Impouecca 3apsAgKd  KOHJEHcaTopa OT HadajJa [0 KOHIA.

a) 3aMbIKaHue enu
0) Hauano MOTOKA 3apsaa
B) Hapacranue 3apsaa Ha OOKIaaKax

r) CraOunu3anus HanpsHKeHHs! Ha KOHAEHCAaTope

12. Onpenenenue coorsercTBus. IIpaBuibHbIC OTBETHI HANMIINTE B BHAEe OYKBBI H
COOTBETCTBYIOMIEH eil undpbl.

CootHecure 3aKOHBI AIIEKTpUYECTBA C ux ONMCAaHUEM:
a) 3aKkoH Oma



0) 3aKkoH Kynona
B) 3akoH J[xoyns-Jlenma

1. Dnextpuyeckuii TOK IpAMO MPONOPILMOHANIEH HAIPSIKECHUIO

2. Cuna MexXIy JByMs TOYEUHBIMH 3apsaMH 00paTHO MPOMOPIIMOHAIbHA KBAIPaTy
paccTosiHus

3. DHeprus, BeAEIsAEMAas TPOBOJIHUKOM C TOKOM, TPONOPIIMOHATIbHA KBAIpaTy TOKa

13. BBoa npaBwjibHOro oTBeTa. Hanummre onpeaesieHue yaeabLHOr0 CONPOTHBJIEHUS.

14. BBoa mnpaBwiabHOro orBera. Kak HasbiBaercsi padora, npou3BOAMMAs
3JIEKTPUYECKHM I10JIeM MPHU NepeMeleHun 3apsaa?

15. BpiOoop oaHoro mpaBuiibHOro orsera. IlpaBuJbHBIIN OTBEeT HANMIIUTE B BHJIE

OyKBBI.

YTo npoucxoauT ¢ CONPOTUBIIEHUEM ITPOBOIHUKA IPU MOBBILLIEHUN €r0 TeMIepaTypbl?

a) ConpoTuBieHnue YMEHbILAETCS
0) Conpotusnenue ocraeTcs HOCTOSIHHBIM
B) ConpoTusienue YBEIIMYUBACTCS

r) ColpoTuBIIeHNE CHAaYalla yMEHBIIAETCS, a 3aTEM YBEJINUHBACTCS

Tecrt 4. «Marneruzm»

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

Kak HaspIBaeTcs mpaBuiio, C HOMOIIbIO KOTOPOTO MOKHO ONPEAETUThH HAIIPABICHUE JTUHUU
MarHUTHOW MHAYKIIMH BOKPYT MPOBOJHUKA C TOKOM?

a) [IpaBuino MpaBou pyKu
0) [TpaBuiio JeBOM pYKH
B) [TpaBuio OypaBuuKa

r) 3akoH Amrepa

2. Bbi0op oaHOro nmpaBwibHOro orBera. IlpaBWIbHBII OTBET HANUIIMTE B BH/E
OYKBBI.

Kak Has3piBaeTCs BEKTOpHas BEIWYMHA, XapaKTepU3ylollas CWIy M HalpaBIeHHUE
MarHuTHOTO T0JIsA?

a) HanpsixenHocTs 3JIEKTPUUYECKOTO oJIs
0) MarHuTHBbII MOTOK
B) MarnutHas WHIYKIHS

r) [oTenuuan

3. Be10op HeCKOJBKHUX NPABHJIbHBIX OTBeTOB. IIpaBuiIbHBIC OTBETHI HANIMIINTE B
BU/e OYKB uyepe3 3aNMATYIO.

Kakue wu3 crnenyroomux MOHATUH CBS3aHbBI C MarHUTHBIM Tnonem? (BwiOepute Bce
TTOAXOSIIIHE)

a) JInann MarHuTHON WHIYKIIUU
0) MarauTHsIi MOTOK
B) MaruutHas MPOHUIIAEMOCTh

') DIEeKTPUUECKHUI MOTeHIINAT
4. Bbi00Op HeCKOJbKHUX NMPABWIbHBIX O0TBeTOB. IIpaBuiibHbBIE OTBETHl HANUILIHUTE B
BUJe OYKB yepe3 3alATYyIO.

Kakune MaTEpHAIIBI SIBIITFOTCS dbeppoMaraeTukamu?
a) Keneso
0) Menb
B) Huxenp
r) [Inatuna

5. VYcranosieHue nNpaBUILHOM nocaenoBarelbHOCTH. IIpaBMIBHBIA  OTBeET
HANMIIKMTE B BU/Ee NPABUIbHOM MOCIEA0BATEILHOCTH OYKB Yepe3 3alsTyIo.



Ynopsgouute ATaIbl HaMarHU4MBaHUs BeIllECTBA:
a) BHemrHee MarHuUTHOE MOJ€ MPUBOAUT K YIOPSAOYEHHIO MarHUTHBIX MOMEHTOB aTOMOB
6) MaruutHele ~ JOMEHBI ~ BHYTPM  BELIECTBA  OPUEHTUPYIOTCA  BJOJb  IOJIA
B) Bo3nukaer PE3YJIbTUPYIOITUIA MAarHUTHBIN MOMEHT
r) BemectBo mprobperaeT MarHUTHbBIE CBOMCTBA

6. Onpenenenue coorsercTBus. IlpaBuiibHbIe 0TBETHl HANMIINTE B BHUE OYKBbI U
COOTBETCTBYIOLIEH eil undpbl.

CootHecute SIBJICHUSI c ux OINMCaHUEM (Bompoc - OtBer):
a) MarnurtHas WHTYKIIAS
0) MarauTHbIi MTOTOK
B) MaruauTtHas MPOHUIIAEMOCTD

r) MaruuTtHoe noJe

1. BennuuHa, xapakTepu3yromas KOJIM4eCTBO MarHUTHBIX JIMHUHN Yepe3 MIIONIalb

2. Bennunna, nmoka3spIBaromias CriocOOHOCTb CpeJibl K HAMarHUYMBaHHUIO

3. BennuuHa, onpenensionias CUiy U HarpaBJIeHUE MO

4. [IpocTpaHCTBO, B KOTOPOM JEMCTBYET MarHuTHas CHUjia

7. BBoa oTBeTa (TeKCcTOBOE MOJie). [IpaBH/IbHBIN OTBET HANMIIMTE B BUJIE TEKCTA.

Hanummure 3akon buo-Capapa amst pacyera MarHUTHOTO oJis (6e3 mpoOenoB, TaTUHCKHMA
peructp).

8. BBoja oTBeTa (TekcToBoe noJie). [IpaBuiIbHBINA OTBET HANMUIIIUTE B BH/IE TEKCTA.

Onummre, 9T0 TaKOE MarHUTHAsE HHAYKIHS (6€3 popmydn).

9. BbiOop oaHOro mpaBwibHOro orpera. IlpaBWJbHBIN OTBET HANMUIIMTE B BH/E
OYKBBI.

Kakoif u3 »THX HOpOIECCOB XapaKTepu3yeT BO3HUKHOBEHHE JJIEKTPUUYECKOTO TOKa B
3aMKHYTOM KOHTYpE IpHU W3MEHEHHMH MArHUTHOTO TOJiA? a) DJIEKTpOMarHUTHAas WHIYKITUS
0) MarunuTHas MIPOHUIIAEMOCTh
B) MaruautHOE HACBILICHHUE
r) MaraurtHoe mnose

10. Bb16op HecKOJIbKHX NPAaBWIbHBIX 0TBeTOB. [IpaBu/ibHbIEe 0TBETHI HANUIIUTE B
BUje OYKB Yepe3 3alATYyIO.

Kakue u3 atux GopMyn xapakTepu3yloT CUIy, ACHCTBYIONIYIO Ha MPOBOAHUK C TOKOM B

MarHUTHOM nosue?
a) F = BILsin0
0) F = qvBsinf
B) F = mv”"2/r
r) F=mg

11. YcraHoBieHHe NPaBHIBHOH mocJae10BaTeJbHOCTH. IIpaBMIBHBIA OTBeET
HANMIIUTE B BUJIE PAaBHJIbHOM MOC/IEI0BATEIbLHOCTH OYKB Yepe3 3alsATyIo.
YHOI)HI[O‘-H/ITC CTaguy BO3HHMKHOBCHHA HWHAYKIIMOHHOIO TOKa IpHU MNEPEMEIICHUU

IIPOBOJHMKA B MarHMTHOM noJe:
a) [IpoBognuK nepeMeniaeTcs B MarHMTHOM nojue
0) Bo3nukaer OJ1C WHIYKINH
B) ITosiBnsieTcs VHTyKIIUOHHBII TOK

r) Tok co3aeT MarHuTHOE 10JIE, MPOTUBOIEHCTBYIOIEE ABHYKEHUIO
12. Onpenenenne coorsercrBus. IlpaBuiibHbIC OTBETHI HANIMIINTE B BUJe OYKBbI M
COOTBETCTBYIOLIEH eil undpbl.

CooTHecuTe 3aKOHBI OJJIeKTpoMmarHeTusMa c¢ ux onucanueMm (Bompoc — Ortser):
a) 3aKoH Amnepa
0) 3aKkoH Dapanes

B) 3akoH JleHma
1. Cuna TOKa B MPOBOAHUKE MPOMOPIMOHATHHA MArHUTHOM WHAYKIIMH M JJINHE
MPOBOJIHUKA



2. OJ1C uHaYKIMU TPONOPIMOHATIBHA CKOPOCTH U3MEHEHHSI MarHUTHOTO IMOTOKA

3. MHOyKIIMOHHBIN TOK HAMpaBJI€H TAK, YTO MPOTHUBOJACUCTBYET N3MEHEHUIO MATHUTHOTO
MOTOKA

13. BBoa orBeTa (TeKcTOBOE M0J1e). [IpaBUILHBIN OTBET HANMKMIIIKUTE B BU/IE TEKCTA.

Hanumure onpeneneHne MarHuTHOTO MOTOKA.

14. BBoa orBeTa (TeKCTOBOE M0J1e). [IpaBUILHBIN OTBET HANKMIIIKUTE B BU/IE TEKCTA.

Kax Ha3biBaeTcs siBICeHHE, IIPU KOTOPOM BEIIECTBO COXPAHSIET HAMArHUYEHHOCTH TOCIIE
MPEKPaIIeHUs] BHELIHETO OIS ?

15. BbiOop ogHOro mpaBwjibHOro orBera. IlpaBWiIbHBIH OTBeT HANMIIMTE B BH/IE
OyKBbBI.

YTo mpoMCXOAUT C MAarHUTHOM MHAYKLHMEW B KaTyIIKe, €CIU 4Yepe3 He€ IpOIyCKaTh
OoJbIITUH TOK?

a) MaruurtHas UHAYKLIHS YMEHBILIAETCS
b) MaruuTtHas WUHIYKIHS 0CTaeTCst IIOCTOSIHHOU
c) MaruuTtHas MUHIYKIUS YBEJIMUYUBAETCS

d) MarauTHass HHIYKIIHAS KCUE3aeT
Tecr 5. «I'eomeTprueckasi OITHKA»
1. BoiOop oaHoro mpaBu/bHOro orBera. IIpaBWiIbHBIA OTBEeT HANMIIWTE B BHJIE

OYKBBI.

Kak Ha3bpIBaeTCsl 3aKOH, ONMUCHIBAIOIINI OTpakeHUE cBeTa?

a) 3aKoH Cuemnuyca
b) 3akoH COXpaHEHUs SHEPTHH
c) 3aKoH OTpakKeHUs

d) 3akon Jlexapra

2. BbiOop oaHoro mpaBuiabHOro orBera. IlpaBW/bHBIH OTBeT HANMILIUTE B BH/E
OyKBBI.

Uro HazwpiBaeTcsi (OKYCHBIM paccTOsiHHEM JIHH3BI? a) PaccrosiHme oT nuMH3BI 70 €8
HU300paKCHHS
b) Paccrosinue oT JIMH3bI 10 eé OIITUYECKOTO LIEHTpa
C) Paccrosaune oT JIMH3bI bi (4] eé doxyca
d) PaccTosiHue oT npeamMera 10 JIMH3BI

3. Be10op HeCKOJBKHUX NPABHJIbHBIX OTBeTOB. IIpaBuiIbHBIC OTBETHI HANIMIINTE B
BU/e OYKB uyepe3 3aNMATYIO.

Kakne u3 ITUX SIBJICHUH CBSI3aHBI c IPEIIOMIICHUEM cBera?
a) l3MmeHeHuMe HampaBlieHHs CBeTa NpPU TMEPeXojJe W3 OJHOM Cpelbl B JPYryIO
b) [TonmHoe BHYTpEHHEE OTpaKeHHE
c) OTkIIOHEHUE cBeTa B JUH3aX

d) Otpakenue ot 3epkana

4. Bb10Op HECKOJBKHX NMPAaBHJILHBIX OTBETOB. [IpaBHiIbHBIE OTBETHI HANUINKTE B
BUje OYKB Yepe3 3alATYyIO.

Kakue u3 nepednciieHHbIX TPUOOPOB MCIOIB3YIOT MPUHIIUIIBI FEOMETPUICSCKON ONTUKU?

a) Jlyma
b) Muxkpockon
c) Jlazep

d) Teneckon

S. VYcranosiaeHue mnpaBUILHOM mociaenoBarebHOCTH. IIpaBMBLHBIA  OTBeT
HANMIIKMTE B BU/AEe NPABUJIbHOM MOCIEA0BATEIBLHOCTH OYKB Yepe3 3alsTyIo.

Yhopspgounte — JTambl  IOPOXOXKAECHHMS ~ CBETa  4Y€pe3  BBIIYKIYK  JIMH3Y:

a) CaetoBbIE Ty4H najaroT Ha JUH3Y
0) Jyun IIPETOMIISIOTCS pu IIPOXOKICHUH qyepes JUH3Y
B) Jlyun CXOIATCS B doxyce JIMH3BI

r) @opmupyeTcst u300paxxeHue



6. Onpenenenue coorsercTBus. [IpaBuiibHbIe 0TBETHl HANIMIINTE B BUAE OYKBBI U
COOTBETCTBYIOMIEH eil undpbl.

CootHecure TEPMUHBI c ux ONMCaHUuEM (Bompoc — Ortser):
a) dokyc JIUH3BI
b) ['maBHas OonTHYECKas 0Ch
c) Onruyeckuii LEHTP

d) ®okycHoe paccTosiHue

1. Touka nepeceyeHus MapaieIbHbIX CBETOBBIX JIy4el MOCIIE MPOXO0XKIACHUS JTHH3BI

2. [Ipsimast TUHUS, TPOXOASINAS Yepe3 EHTP JTUH3BI U € (POKYCHI

3. Touka B LeHTpE JTUH3bI

4. PaccTostHEE OT ONITUYECKOTO IIeHTpa 10 (hoKyca

7. BBoa orBeTa (TekcToBOE 10J1€). [IpaBMiIbHBIN OTBET HANMIIUTE B BH/IE TEKCTA.

Hanummre onpenenenue 3akoHa mpenoMieHus (cioBa, 6e3 popmymn).

8. BBoja orBeTa (TekcToBoe noJie). [IpaBuiibHbIN OTBET HANMIIUATE B BH/IE TEKCTA.

OnuiuTe NOHATHE YIJIa MMaJICHUsI CBETA.

9. BbiOop 0aHOro mpaBwibHOro orpera. IlpaBW/bHBIN OTBET HANUIIMTE B BHU/E
OYKBBI.

Uto Ha3bIBaeTCA YIioOM MOJHOTO BHYTPEHHETO OTPaXKEHUS?

a) VYroja, Tmnpd KOTOPOM CBET OTPaXKAeTCs  MOJHOCTbIO  BHYTPH  CPEIBI
b) Yromn, npu KOTOPOM CBET MPeNoMIIAETCS
c) VYroim, mnpm KOTOPOM CBET TPOXOIAUT dYepe3 IOBEPXHOCTh 0€3  OTKIOHCHUS
d) Yron Mexay nafaromuM U OTpakEHHBIM Ty4yaMu

10. Bb16op HecKOJIbKHX NPAaBUWIbHBIX 0TBeTOB. [IpaBU/IbHbIE OTBETHI HANUIIUTE B
BHJIe OYKB 4yepe3 3alTYIO0.

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

a) Ona paccenBact CBET
b) Omna cobupaer CBET
c) Ona MOYXET CO3/1aBaTh YBEITHMUECHHOE U300pakeHHe

d) Ona MOXeT co3/1aBaTh YMEHBIIEHHOE N300paKCHHE
11. YcraHoBieHHe NPaBHWJIBHOH MOCIeAOBATEJbHOCTH. IIpaBMibHBIN OTBeT
HANMIINTE B BU/e NPABWIBLHOH M0C/1e10BaTeIbHOCTH OYKB Yepe3 3ansTyIo.

Ynopsnounte JTarbl (dbopmupoBaHus U300pakeHHs B 3epKaie:
a) Cser najaer Ha 3epKajio
0) Cser OTpa)kaercs oT MIOBEPXHOCTU 3epKaia
B) OTtpaxEéHnbie JIy4u coOuparoTcst B TOYKE 1581071 pacxonsrcs

r) @opmupyeTcst n300paxeHue oobeKTa
12. Onpenenenune coorBercTBus. [IpaBuiibHbIE 0TBETHI HAMUIIMTE B BUIEe OYKBBI U
COOTBETCTBYIOLIEH eil uu(ppbI.

CootHecute onTtuueckue mnpubopel ¢ ux ¢Gynkuuedr (Bompoc —  Otser):
a) Jlyma
b) Muxkpockon
C) [Tepuckon

d) Teneckon
1. VBenuuenue u3o0paxxeHuil 1anékux oObeKTOB
2. Habmonenue 3a MajnbIM 0OBEKTOM Ha OJIM3KOM PacCTOSTHUU
3. YBenuueHue rnpeaMeTa Ha HeOOIbIIOM PACCTOSHUU
4. HaGmronenre oOBbEKTOB uepe3 nperpazsl
13. BBox orBeTa (TekcToBoOe moJie). [IpaBu/ibHBIN 0TBET HANMIINMTE B BU/IE TEKCTA.
Hammmmre onpenenenne noHsaTus "nucrepcus ceera'’.
14. BBoa orBera (TekcToBOE M0J1e). [IpaBU/IbHBIN OTBET HAMMIIKUTE B BH/Ie TEKCTA.
Kak Ha3piBaeTcs sBiI€HHME pa3[ielieHUs CBETa Ha €ro COCTaBJSAIONIME IBeTa MpuU
IIPOXOXKACHUN Yepe3 MpU3My?



15. Bei0op oaHoro nmpaBuiabHOro orpera. IIpaBu/bHBIN OTBeT HANMIINTE B BHAE

OyKBbI.

Uto npou3oiaér ¢ u3o0pakeHHeM MpeIMeTa B BBIMYKIOM 3epkaie? a) OHo Oyaer
YBEJIMYEHHBIM u MPSIMBIM
b) Ono Oyner YMEHBIIEHHBIM " NepeBEPHYTHIM
c) Omno Oyzner YMEHbILIEHHBIM u MPSIMBIM

d) Ono OyneT yBelIMYeHHBIM U TepEBEPHYTHIM
Tect 6. «BosiHOBas onTHKA»
1. Bpioop oaHOro mMpaBHJIBLHOrO OTBeTa. [IpaBHIbHBIA OTBET HANHUIIHTE B BHJE

OyKBbBI.

Kaxkoe siBiieHHe OKa3bIBAaET, YTO CBET 00/1a1a€T BOJTHOBBEIMU CBOMCTBAMH ?

a) ITosHOE BHYTpEHHEE OTpakeHue
b) Wutepdepenims
c) [Monspu3zanus

d) Otpaxxenue

2. BbiOop oaHOro nmpaBwibHOro orpera. IlpaBWJbHBIIN OTBET HANUIIMTE B BH/E
OYKBBI.

Kak Has3bpiBaeTcs sBlieHHWE HAJIOKEHHSI CBETOBBIX BOJIH, MPHUBOJALICE K YCHUJIICHHIO WU
0CJIa0JICHUIO CBETOBOI'O IMOTOKA?

a) Judpakums
b) WuTepdepenims
c) [Tonspu3zanus

d) [Tpemomnenue

3. Bbi0op HeCcKOJBLKUX NMPaBUJIbHBIX 0TBeTOB. IlpaBUiIbHbIE OTBETHI HANMIIUTE B
BH/Ie OYKB uepe3 3ansTylo.

Kakme w©3 3TUX  sBJICHMA  TONTBEPXKIAIOT  BOJHOBYIO  IpHUpOAy  cBera?

a) WuTepdepenuus
b) Judpakums
c) OTtpaxxenue

d) Ionspuzanus

4. Bb10op HeCcKOJBKHUX NMPAaBUJIbHBIX 0TBeTOB. IIpaBuiibHbIE OTBeTHl HANIUIINTE B
BUje OYKB Yepe3 3alATYyIO.

Kakue ycrnoBusi 1OJKHBI BBIIOTHATHCS IS HAOMIOAEHUS YCTOMYMBOM MHTEpEpEeHLNU
cBera?

a) Bomnnsl JTOJIKHBI OBITh KOTE€PEHTHBIMH
b) Bomnbl JIOJIKHBI UMETh OIMHAKOBYIO UTUHY BOJIHBI
c) Bonner JTOJIKHBI UCXOJIUTH u3 Pa3HbIX HMCTOYHHMKOB

d) BosHbI 10JKHBI OBITH MOJISIPU30BAHBI B PA3HBIX TIOCKOCTSIX

5. VYcranoBieHue mnpaBMIBHOM mociaenoBarebHOCTH. IIpaBMibLHBIN  OTBeT
HANMIIUTE B BUJE NPAaBHJIbHOM MOCJIEI0BATEIbLHOCTH OYKB Yepe3 3alsATyIo.

VYnopsaounute 5Tanbl HAaOMIOACHUS WHTEPPEPEHUMOHHBIX IMosoc B ombiTe FOHra:

a) Cser MPOXOTUT yepes IIBE HIETH
0) [lemm CO3/IAI0T Ba KOTE€PEHTHBIX CBETOBBIX WCTOYHHUKA
B) WNuTepdepeHiimonnrie [IOJIOCKI [IOSIBJISTFOTCS Ha dKpaHe

r) CBeT OT KOT€PEHTHBIX HCTOYHNKOB HAKJIABIBACTCS APYT HA Ipyra
6. Onpenenenue coorsercrBus. [IpaBuibHbIe 0TBEeTHI HANMIINTE B BUJEe OYKBBHI U
COOTBETCTBYIOMIEH eil undpbl.

CootHecute TEPMHUHBI c 150. ONMCaHUEM (Bompoc — Otser):
a) KorepenTHasie BOJIHBI
b) [onspuzanus
c) WnuTepdepennus

d) dudpaxums



1. IIponecc, mpu KOTOPOM CBETOBBIE BOJIHBI PACIIPOCTPAHSIOTCS B OJIHOM IJIIOCKOCTH

2. SIBnenune HaJI0KEHUSI BOJH, IPUBOIAIIECE K IMOSBIICHUIO 30H YCUJICHUS U OCIa0JIeHUS

3. BosHbl, IMEOIIIHE TOCTOSHHYIO Pa3HOCTh (a3

4. OTKJIOHEHHUE BOJIH IIPU MPOXOKIECHUU Yepe3 Y3KHE OTBEPCTHUS

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

Hanummure onpenenenue noHatus "moisipu3anus cBera'.

8. BBoa oTBera (TekcToBOE MoJie). [IpaBU/ILHBIN OTBET HANMIIMTE B BU/I€ TEKCTA.

OnumuTe siBIeHUEe TU(PaKIUK CBETA.

9. Bri0op ogHOro mpaBu/bHOro orBera. IlpaBWIbHBIA OTBET HANMIIMTE B BH/E
OyKBbBI.

Urto Ha3bIBaeTCs AucHepcueii ceera?

a) Hanoxenne CBETOBBIX BOJIH JpyT Ha JIpyra
b) U3MmeHeHWe HampaBJIeHHsS CBeTa TIpH TMEpPexXoJe U3 OJHOH Cpelasl B JIPYTYIO
c) PasnmokeHwe cBeTa HaA COCTABILIIONIME I[BETa IPH IPOXOXKICHUHM 4Yepe3 IMPU3MY
d) [TomHOE BHYTpEHHEE OTpaKECHUE

10. Bb100Op HeCKOJbLKHMX NPABWIbHBIX 0TBeTOB. IIpaBu/ibHbIE OTBETHI HANUIIMUTE B
BH/Ie OYKB uepe3 3ansTylo.

Kakme wu3 cneayroummx yTBEpKICHHH BEpHbI s JU(PAKIUOHHON pemméTKu?

a) Omna co31aeT uHTEepEePEHIIMOHHBIC MOJIOCHI
b) Ona COCTOUT u3 MHO€ECTBA e
c) Ona YBEJIUYUBAET MHTEHCUBHOCTh cBeTa

d) Ona pasnaraer cBET Ha CIIEKTP

11. YcranoBieHHe mNpaBWJIbHOH mociaenoBaTelbHOCTH. IIpaBuBHBII OTBeT
HANMIIWTE B BUJIE PAaBHJIbHOM MOC/I€10BATEIbLHOCTH OYKB Yepe3 3alATyIo.

YnopsimousTe  cTamuu  o0Opa3oBaHUSI  CHEKTpa Ha JU(PAKIHOHHONW  peméTke:

a) Cser najaer Ha TUGPaKIIUOHHYIO pemeéTKy
0) [Ipoucxoaut nudpakius Ha LIENSAX pEETKN
B) Bo3znukaer uHTephepeHIus MEXIY T parupoBaHHBIMU Ty4yamu
r) OOpasyercs CIeKTp

12. Onpenenenue coorsercTBus. IIpaBuibHbIC 0TBETHI HANMIINTE B BHAE OYKBBI H
COOTBETCTBYIOLIEH eil undpbl.

CooTHecuTe onTHYeckHe sBIEHUS C uX pesynbratamu (Bompoc — Ortser):
a) WnTepdepennus
b) Hudpaxius
C) Hucnepcus

d) Ionstpuzanus

1. Pa3znoxeHue cBeTa Ha CIIEKTP

2. [losiBieHME 30H yCUTICHUS U OCJIa0JICHUsI CBETOBOTO MTOTOKA

3. OrubaHue cBETOM MPENSITCTBUMA

4. OrpaHn4yeHre CBETOBBIX KOJIeOaHUI OJJHON TIIOCKOCTHIO

13. BBoa oTrBeTa (TekcTOBOE MOJ1e). [IpaBu/ibHBIN OTBET HANMIIMTE B BU/IE TEKCTA.

Hanumnre onpenenenne NOHATHS "KOT€PEHTHbIE HICTOYHUKH .

14. BBoa orBeTa (TekcToBOE M0J1e). [IpaBUIBHBIN OTBET HANMIIKUTE B BU/Ie TEKCTA.

Kak Ha3piBaeTcs IBIEHUE, TP KOTOPOM CBETOBBIE BOJIHBI OTHUOAIOT MPETATCTBUSA?

15. Bbioop oaHoro nmpaBWwJbHOro orBera. IIpaBMIbHBIN OTBEeT HANMIIMTE B BH/E
OyKBBI.

Uto mpon3oiaéT ¢ mupuHON HHTEP(HEPEHIIMOHHBIX TTOJIOC, €CITU YBEIIMYUTD JJIUHY BOJIHBI
cBera?

a) [Tonocsl Cy3sTCS
b) [Monocsr pacimpsTcs
c) [Tonocst OCTaHyTCS MPEKHUMU

d) ITonocs! ucue3nyt



Kpamxue memoouueckue ykazanus

TecTsl mpoBoAsATCS B MUcbMeHHOU Gopme. Tect coctouT m3 15 TectoBhIX 3amanmii. Ha
BbIIIOJIHEHUE TecTa oTBoauTca 20 MuHyT. Bo BpeMs IpoBeleHUs TecTa HCIOJb30BaHUE
JUTEPaTyphl U APYTUX UHPOPMAIIMOHHBIX PECYPCOB AOMYCKAETCS TOJIBKO M0 MPeIBAPUTEILHOMY
COIJIACOBAHUIO C IIPETIOAABATEIIEM.

LIxana oyenku

Kpurtepun onenuBanus recra:

1. Bo16op oanoro npaBujibHoro orsera (1 6asn):

Bepno: 1 6amn

Ommoka: 0 6amioB

2. Bb160p HeCKOJBKUX NPaBUJIBHBIX 0TBETOB (1 6aJwLn):

[TosnHOCTBIO BEPHO (BBIOPAHBI BCE MPABUIIbHBIE U TOJIBKO MTPABUIIbHBIE OTBETHI): 1 Oat

BepHo BbIOpaHBI HEKOTOpPBIE OTBETHI, HO HE Bce (HAmpUMep, OAMH U3 HecKoimbkux): 0.5
Oana

HenpaBuiibHble UM HE Bce IPABUIIbHBIE OTBETHI BbIOpaHbl: 0 0amioB

3. YcTraHoBJIeHHE TPABUJIBLHOM mocJienoBaTebHoCTH (1 6a1):

[TosnHOCTBIO IPaBUIIBHBIN OPAIOK: 1 Gan

Opun Uiy J1Ba miara B HempaBuiIbHOM mnopsake: 0.5 6amna

Henpasuibablil nopsinok: 0 6annos

4. BBoa npaBu/ibHOTro orBera (1 0asn):

[TosnHOCTBIO IPaBUIIBHBIN OTBET: 1 Oan

HenpaBunbHeiii otBeT: 0 6amion

5. Onpenenenne coorBercTBus (1 6amn):

[TonHOCTBIO IPaBUIILHOE COOTBETCTBUE: 1 Gan

OpavH UK 1Ba HEMPABUIBHO CONIOCTABIEHHBIX 31eMenTa: 0.5 6amna

HenpasunbHoe coorBerctBue: ) 6annoB

Hrorosas ounenka

e MaxkcuMaibHOE KOJIMYECTBO OamIoB: 15
e  MuHuManbpHOE KOIUYeCTBO 0aJUI10B: 0
e Bayiel HAUHMCIAIOTCS 332 KKBIA BOIPOC 110 KPUTEPHUSM BHIIIIE.

OnenuBanue:

15-13 6a110B — OTIUYHO

12-10 6ammoB — X0poIIIo

9-7 6annoB — y/0BJIETBOPUTENBHO

6 1 MeHee 0aIoB — HEYIOBJIETBOPUTEIHEHO

5.2 Ilpumepsl 3a1aHNH /151 BHINOJHEHUS KOHTPOJIbHBIX padoT

KonTtpouabHnas pa6ora 1 "Mexanuka'

1. KoopauHatel ABYX MaTepHajbHBIX TOYEK BBIPAKAIOTCS 3aBUCUMOCTSAMHU OT BPEMEHHU
YpaBHEHHUSIMHA

X1=20+2t-4t? u X,=2+2t+0,5t>. B KkaKkoif MOMEHT BpPEMEHH ITIPOEKIIMH JTHX CKOPOCTei
Oyayr omumHakoBeIMH? YeMy OyAyT paBHBI CKOPOCTH W YCKOPEHHS JTHX TOYEK B OTOT
MoMeHT? Omeem npedcmasgbme 6 cucmeme UHMEPHAYUOHANLHOLL.

2. Teno O6porieHo ¢ 00pbIBa B TOPU30HTAIIBHOM HAPABJICHUH CO CKOPOCTHIO 7M/c. BricoTa
oopeiBa 10M. OmnpenenuTe BeIUMUMHY TNEpeMEIleHUs Telda W Bpems mnajeHus. Omeem
npeocmasvme 6 cucmeme UHMepPHAyUOHATbHOU.

3. Hak/oHHas TLIOCKOCTh, 06pasyromas yroi 25° ¢ MI0CKOCTBIO TOPU30HTA, HMEET JTHHY
2M. Teno, nBUrasch paBHOYCKOPEHHO, COCKOJIB3HYJIO € 3TOM IuiockocTH 3a 2c¢. Omnpenenutsb
KO3 (UILIMEHT TPEHHUS Tella O TUI0CKOCTh. Omeem npedcmasvme 6 cucmeme UHMEPHAYUOHAILHOU.



4. Ilyns, nersdmias TOPU30HTAJIbHO, TOMAJaeT B LIAp, MOJBEIICHHBIH HAa HEBECOMOM
XKECTKOM CTEp)KHE, U 3acTpeBaeT B HeM. Macca mynau B 1000 pa3 MeHbIIE€ Macchl IIapa.
Paccrosinue oT meHTpa mapa J0 TOYKM MojBeca crepxkHs Im. Hailitu ckopocte mynu, eciu
M3BECTHO, UTO CTEPIKEHb C MAPOM OTKJIOHMIICS OT yaapa mymu Ha yron 10°. Omeem npeocmassme
6 cucmeme UHMepHAYUOHANbHOLL.

5. llapuk paguycoM r=2MM HaJaeT B MIMIIEPUHE C TTOCTOSHHOW CKOPOCTHIO V=8,5 MM/C.
Onpenenure uncio PeiliHonbaca Re ¥ I0THOCTE p1 MaTepuaa mapuka, eciii KpUTUYECKOe YUCIIO0
Peiinonpaca Rex,=0,5. IInotHOCTE runepuna p:1,26r/CM3, JIMHAMUYECKasi BA3KOCTh IIMIIEPUHA
n=1,48 Ila-c. Omgem npedcmagvme 6 cucmeme UHMEPHAYUOHANLHO.

KonTtpouabHnas pa6ora 2 "MoJiexyasipHas ¢pusuka'

1. B cocyne oovemom V = 10 11 congepxutcs uaeanbHbii ra3 npu temneparype T =300 K
u nasienun P =2 atm . HailTu KoM4yecTBO BelllecTBa N raza u 4ucio MOJIeKys N, coJepKaiuxcs
B cocyzne. Omseem npedocmasgbme 6 cucmeme UHMeEPHAYUOHATILHOU.

2. I'a3 Haxonutcs npu temneparype T = 400 K . Onpenenuts cpeiHIOI0 KUHETUYECKYIO
SHEPTUI0 MOCTYMATENBHOTO JIBUYKEHUS OJHON MOJIEKYJNBI ra3a U CPEAHIOI0 CKOPOCTh MOJIEKYI,
€CJIM M3BECTHO, YTO 3TO KUCIOPOI (MoJieKyIsipHas Macca M =32 1/ Moutb ). Omeem npedcmasbme
8 cucmeme UHMEPHAYUOHATLHOLL.

3. 1 MoJb MAeAbLHOTO Ta3a, MEepPBOHAYAILHO Haxojsmierocs npu Temmeparype 300 K |
HarpeBaloT IPH MOCTOSHHOM JaBleHUM a0 Temneparypel 600 K . Omnpenenuts paboty,
COBEpUICHHYIO ra3oM B IIPOLIECCE HAarpeBaHMs, M KOJUYECTBO TEIUIOTHI, IOJYyYEHHOE ra3oM
(cuutateR =8 , 31 Ik /( Mmoatb - K') ). Omeem npeocmasome 6 cucmeme unmepnayuoHaIbHOU.

4. B cocyne oobemoM V = 1 1 mpu temmeparype T = 300 K naxomurtcs Bomopon
(Monexynsipaast Mmacca M = 2 1/ Monb ). HaliTi cpeHeKBagpaTHIHy0 CKOPOCTh MOJICKYJI Ta3a u
JaBJICHHUE B COCYJE, €ClIM Macca Bojopoaa B cocyne pasHa m =0, 2 v . Omeem npedcmagvme 6
cucmeme UHMEPHAYUOHATILHOU.

5. Jlen maccoit m = 0 , 5 xr npu Temneparype T = 0 o C nmomemarT B BOLy NpU TOH ke
temneparype. OnpenenuTb, Kakoe KOJIWYECTBO TEIJIOTHI HEOOXOIMMO 3aTpaTUTh AJIs IOJIHOIO
TUTaBJICHUS JIbJA, €CIM yJeNbHas TEeIioTa IiaBieHus Jibaa paBHa A = 334 [k / kr . Omeem
npeocmasbme 6 cucmeme UHMePHAYUOHAIbHOU.

KonTpoubnas padora 3 "JuexkTpuyecTBo"
1. Yepes npoBoaHuk conporusieHneM R =35 Om nmporekaer noctosHHbIN ToK. Hanpskenue Ha
ero konnax paBHo U = 15 B . Haiitu cuiy Toka, MpOXOIAIIEro depe3 MpoBOAHHUK. Omeem
npeocmasvme 6 cucmeme UHMepHAYUOHANbHOLL .

2. OnHOpOIHOE BIIEKTpUYECcKoe ToJie ¢ HanpsbkeHHocThio E = 1000 B / M nefictByeT Ha
3apsaa q = 5 MKn . PaccuntaTth paboTy, COBEpIICHHYIO 3TUM I10JIEM NPH NEPEMELICHUH 3apsiia Ha
pacctosuue d = 0, 2 M B HampaBieHuu noiss. Omeem npeocmasbme 6 cucmeme
UHMEPHAYUOHATLHOU .

3. B uenu ¢ nocrosHHbIM HanpsbkeHueM U = 24 B uepes pesuctop R = 8 OM npoxoaur
Tok I = 3 A . PaccuuTarh MOIIHOCTb, pacxolyeMylo Ha pesucrope. Omeem npeocmagome 8
cucmeme UHMePHAYUOHATLHOU .

4. CocraBbTe CUCTEMY YPaBHEHMI JUIS LIETIH, COCTOSIILEN U3 ABYX pe3ucTtopoB: R1 =4 Om
n R2 = 6 Om , coennHeHHBIX nocnenoBareabHo ¢ UcToUHUKOM JJIC € = 12 B m BHyTpeHHUM
COINPOTHUBIIEHNEM HCTOUHUKA I = 2 OMm . Haiinure cuiny Toka B ieNH, UCTIONb3ys 3aKoH OMa Juis
Bceil nenu. Omeem npedcmagome 6 cucmeme UHMePHAYUOHATILHOU .

5. B mpoBomnuke mHOW L = 2 M W 1wiomaapio momnepeyHoro ceyeHus S =1
mm? comporuBiieHne coctaBnseT R = 10 Om . Haiftw ynenbHOE CONMpOTHBIIGHHE MaTepHhana
npoBoJHUKA. Omeem npeocmagome 6 cucmeme UHMEPHAYUOHATLHOLL .

KonTtpoabnas pa6ora 4 "Maraerusm"



1. Ilo npsamomy mnpoBogHuky juHOH L = 0.5 M , pacrnonokeHHOM B OJHOPOAHOM
MarHuTHoM mnoje ¢ uaaykauedn B = 0.2 T, nporekaet Tok cuiio [ =4 A . Onpenenute cumy,
JICHCTBYIOLYI0O HAa IPOBOJHUK, €CIIM OH PACIOJIONKEH Mo yrioM o = 3 (o K HalpaBJCHUIO
MarHuTHOTro nojisi. Omeem npedcmasbme 6 cucmeme UHMEPHAYUOHATLHOLUL .

2. Boonb ocu z npsMOJIMHEHHOTO MPOBOJIHUKA ¢ TOKOM | = 5 A HaxoauTcs Touka Ha
pacctostHuu r = 0.1 M . PaccunTaTh MarHuTHYIO HHIYKLHIO B 3TON Touke. Omeem npedcmagvme
8 cucmeme UHMepHayUOHAIbHOU .

3. MarnuTHas MHIYKLIMS HA OCH Kojbla paauycoM R = 0.2 M , 10 KOTOpOMY NPOTEKAET
Tok | =3 A, B ieHTpe Kojbla coctapimsier B=2.5x10 "~ > T . Haitmure panuyc koablia. Omeem
npeocmasbme 8 cucmeme UHMeEPHAYUOHATILHOU .

4. Hazapsn q = 1 MK, asmxymuiicst co ckopoctbio v = 10000 m/c , A€HCTBYeT MarHuTHOE
noisie ¢ uaaykuued B = 0.5 Tn , neprnenaukyaspHOe CKOPOCTH ABMXKEHMS 3apsana. Onpenenure
cuiy Jlopenna, neficTByroyto Ha 3apsan. Omeem npedcmasbme 6 cucmeme UHMEPHAYUOHATLHOU

5. Baytpu conenoupa ¢ puuHoit 1 = 0.5 M u unciom ButkoB N = 1000 , mo KoTopomy
npoTekaerT Tok I = 2 A , MarHUTHas MHAyKuus coctaBiaser B = 4 x1 0 ~ ?Tna . Paccuurats
MarHUTHOE IOJIe BHYTpU colieHouia. Omeem npedcmagvme 6 cucmeme UHMepHAyUOHAIbHOU .

KonTpoabHnasi padora 5 '"I'eomerpuueckasi ontuka'

1. CBeTOBOM J1y4 nafiaeT Ha 3epKaJIbHYI0 IOBEPXHOCTH 1o yriioM o = 3 0o . Kako# yroiu
oTpaykeHust Oyner y atoro jyda? Omeem npedcmasbme 6 cucmeme UHMEPHAYUOHATLHOU .

2. Jlns cobupatomeit muH3bI hokycHoe paccTostare paBHO f= 20 cM . OOBEKT pacooKeH
Ha paccrosHun d = 60 cM oT nuH3bL. HaiiTu pacrnonoxeHne u300paKeHUst U €ro pa3Mepsl, eCiu
nuH3a coouparomnias. Omeem npedcmasbme 8 cucmeme UHMepPHAYUOHANbHOU .

3. Ceer npoxoaut u3 Bozayxan (n =1 ) B crexio (n =1.5) nmox yrinom a = 4 So . Haittu
yroJi npenomieHus 3 B crekie. Omeem npedcmagvme 6 cucmeme UHMEPHAYUOHANLHOU .

4. O6bekT HaxoauTcs Ha pacctostHuM 10 cM oT miockoro 3epkana. Ha kakom paccrostHuu
OT 3epkaja OymeT pacmojioxkeHo ero wuzoOpakenne? Kaxoit Oymer Xapakrtep 3TOro
u3obpaxxenust? Omeem npedcmagvbme 6 cucmeme UHMEPHAYUOHANLHOU, A MAKICE 8 8UOe MeEKCMA.

5. Jlunza ¢ QokycHeiM paccrossHueM f = 15 cMm wucnonb3yercs ans (OKYCHPOBKHU
napajjielb-HOro Iydka cBeta. Ha KakoM pacCTOSHUM OT JIMH3BI OyJIeT pacHojOXKeHO
n300paxkeHue, eclii OOBbEKT HAaXOOUTCS Ha OeCKOHEYHOCTH? Omeem npedcmasbme 6 cucmeme
UHMEPHAYUOHANLHOU .

KonTtpouabHas pa6ora 6 ""BosiHoBasi onTuka'

1. Ha skpane, HaxojsmeMcs Ha paccTosHUM L = 2 M OT IBYX IIeneH, CO3JarolIux
MHTEp(PEPEHIIMOHHYIO KapTUHY, Ha0M0Aat0TCsl MakcuMyMmbl uepe3 Ay =0, 5 cm . JIiuHBI BOJH
JBYX UCTOYHHMKOB A = 600 HM . Hailtu paccrosHue mexnay mensimu. Omeem npeocmagvme 6
cucmeme UHMEePHAYUOHATLHOUL .

2. IllupuHa NEHTPaTbHOIO MaKCUMyMa B JIU(PAKIMOHHON KapTHHE, 00pa30BaHHOMN
MOHOXPOMATHYECKUM CBETOM C JUIMHOW BOJHBI A = 500 HM U OJJTHOMEPHOU IIEJBIO C IUPUHOM a
=0,2 MM, cocTtaBisieT A y =4 cM Ha DKpaHe, pacloyIokKeHHOM Ha paccrostauu L = 1 M . Hainure
MUHUMAaJbHOE 3HaueHHE yria Iudpakuuu s nepBoro nopsaka. Omeem npedcmagvme 6
cucmeme UHMEPHAYUOHANLHOLUL .

3. [Inockast BoJTHA ¢ MHTEHCUBHOCTBIO lo MagaeT Ha mosisspu3arop, U Mocie NpOoX0KIACHUs
yepe3 HEro MHTEHCUBHOCTD CBETA YMEHbILIAETCS B /1Ba pa3za. HaliquTe yrosn Mexxy HalpaBJIeHUEM
NaJIeHUs CBETa U OChIO NoJisipusaropa. Omeem npedcmasvbme 6 cucmeme UHMEPHAYUOHANbHOU .

4. Tonkas ruienka umeet TonmuHy d = 0, 5 MM u koadpdurment orpakenusir=0, 9 . Ceer
¢ JUTMHOM BosHBI A = 600 HM MajgaeT ol HOpMaJabHBIM YIJIOM Ha 3Ty IUIeHKy. Haliqute BuaumMocTtsb
UHTEPPEPEHIIMOHHON KapTHHBI, €CIM IUIEHKa MMEET HauMEHbBIIYI0 TOJIIMHY Ui MakCUMyMma
uHTephepeHu. Omeem npedcmasbme 6 cucmeme UHMEPHAYUOHATLHOU .

5. Uepes mens mupuHoit a = 0, 1 MM mporryckaercst CBeT ¢ ATUHON BOJIHBI A = 500 HM .
Ha skpane, pacnosnioxxeHHOM Ha pacctosHud L = 2 M OT mienu, HaOmoarTes 1udpaKkiimoOHHbIS



MUHUMYMBI. HaliuTe paccTosiHue OT LEHTPAIbHOTO MaKCUMyMa JI0 IEpBOro MUHUMyMa. Omeem
npeocmasvme 6 cucmeme UHMepHAYUuOHAIbHOU .

Kpamkue memoouueckue ykaszanus

Ha BrInonHEeHHE 0AHOI KOHTPOJIBHON pabOThI OTBOIUTCS HE 00JIee OTHOTO JBYX4aCOBOTO
3aHATUA. Paszperniaercs mojib30BaThCs JEKIIMOHHBIM MaTEPHATIOM.

IIxana oyenku

Kpurepun oueHuBaHMsI KOHTPOJbHOH PadoOThI:

[TpuBeneno npaBmwibHOE penieHue 5 3agad — 15 6amnos

[IpuBeneno npaBuibHOE perieHue 4 3amad — 12 6annos

[TpuBeneno npaBmiIbHOE penieHue 3 3agad — 9 6anios

[IpuBeneno npaBuiIbHOE perieHue 2 3a1a4d — 6 6aJioB

[TpuBeneno npaBmibHOE penienue 1 3agaun — 3 6amna

5.3 Bompochl k 3k3amMeHy

Cemectp 1 "MexaHnuka, MoJieKyJ/JsipHasi Gu3nKa U TepMOAMHAMUKA"

Mexanuxa

1. MarepuanbHas TOYKa, TPAEKTOpUs, IMyTh, MEPEMELIEHUE, CKalip, BEKTOP
(onpenenenus). Panuyc Bextop (popmyna u omnpexnenenue). MruoBeHHass CKOPOCTb, CPEIHUM
BEKTOp CKOPOCTH, CPEIHsS MyTeBasi CKOPOCTh (ompeaeieHus, GopMybl, SAMHUALBI H3MEPEHHS B
CHN). VYckopenue (dpopmyna, ompeneneHue, eauHuubl uzMepenuss B CH). HopmanbHoe,
TAHI'€HLIMAJIbHOE YCKOPEHUE U MOJIHOE YCKOPEHHUE MpU KPUBOJIMHEHHOM JBUXKEHUH ((POpMyIbl,
ompeecHue).

2. YrioBoe IepeMelleHue, yrioBas CKOPOCTb, YIJIOBOE YCKOPEHHUE, CBS3b YIJIOBOM U
JUHENHHOU ckopocTu ((popMyibl U ONpeaesieHus, YMETh OIPEeIATh HalpaBlieHUE 110 PUCYHKY,
enuHuiel namepenus B CH).

3. Macca, cuna (onpeaenenue, enuHunbl usmepenuss B CH). Tpu 3akona HbroToHa
(ompenenenusi). OCHOBHOE ypaBHEHHE JUHAMUKH MaT. TOUKH (2 hOpMyIIbl U 2 ONIpeIeICHHS Yepe3
YCKOPEHHUE U Yepe3 UMITYIIbC).

4. Cuiibl TpeHHMsI ITOKOSI, CKOJIbKEHUSI U KaueHUs (onpeaeneHus, popmysbl, puCyHOK). Bec
Tesna (ompexaeneHue, GopMylbl Ui TpeX CIIydaeB: PaBHOMEPHOE JBM)KEHUE, C TMOCTOSHHBIM
YCKOPEHHUEM, COCTOSIHME IOKOs, pUCYHOK). Ileperpy3ku. 3akoH BCEMUPHOIO TATOTEHUS, CHJIA
TSOKECTH, CHJIa YINPYroCTH, 0000meHHbIH 3akoH ['yka ((popMynel M ompeneneHus, pucyHoOK).
I'ucrepesuc.

5. MexaHuueckast SHeprusi, KMHETUYECKas >HEprus, MOTeHLUaNbHas 3Heprus, padbota
CWJIBI, MOIIHOCTh (ompezaeneHusi, ¢popmyinsl, enuHuipl usmepenus B CU). CBsa3b paboThl C
KUHETHYeCKOW  sHeprued  (BbIBOA  (GopMysbl). 3aKOH  COXpaHEHHS  MEXaHWYeCKOMH
sHepruu (ompeneneHue, GopMyIbl).

6. Umnynsc (onpenenenue, popmyna, equHunbs u3mepenuss B CH). 3akoH coxpaHeHHs
uMIyJbca (onpeaesneHre, BEIBOJ (GOPMYIIbl, PUCYHOK).

7. MoOMEHT cuibl, MOMEHT HHEpLMHM, MOMEHT HuMIyibca (ompeneneHue, (opmyna,
eauHuLbl u3mepenus B CU, ymeTb onpeaensaTs HanpaBieHue 1o pucyHKy). OCHOBHOE ypaBHEHUE
JUHAMUKK BpamiaresnbHoro aswxkeHus (popmyina). Teopema IllreiiHepa, 3aKOH COXpaHEHHS
MOMEHTa UMITyJibca ((popmysia, onpeaeneHue).

8. 3akon Ilackains, 3akoH Apxumena (dhopmyna, omnpenaeneHue). YpaBHeHue bepHymim
(BbIBOA (hOpMYINBI MO PUCYHKY). BHyTpeHHee TpeHue (BS3KOCTbH) KUAKOCTU. JlaMuHapHOE U
TypOyneHTHoe TeueHne. 3akoH Ctokca (BbIBOJ (pOPMYIIBI BA3KOCTH 110 PUCYHKY).

Monexynapuas ¢usuxka u mepmoounamuxa.

1. MKT, uneansHblit Ta3, Temieparypa (onpenenenus). 3akoH boiins-MapuoTra, 3akoH
Ieit-JIroccaka, 3akon Lllapns (onpenenenue, hopmyna, rpaduk). 3akon JlanbToHa (onpesaeneHue,

dopmyna).



2. YpaBHenue MenneneeBa-KianeiipoHa, BHyTpeHHsS SHEPTUsl, YHCIIO CTEIICHEH CBOOOIbI
(ompenenenne, popmyna). OcaoBHoe ypaBHenue MKT u criienctBust u3 Hero (hopmMyiisl).

3. IlepBoe, BTOpO€ U TpEThe Hayajla TEPMOJAMHAMHUKHU, OSHTpONUs (OINpeaesieHus,
bopmyIb).

4.V nenbHasl TEIIOEMKOCTb, MOJIIpHAsl TEIJIOEMKOCTh, ypaBHeHHE Maiiepa (onpenenenus,
bopmyIb).

5. AnuabaTHbIii iporiecc (onpeaenenue, popmyna, rpaguk).

6. [IpumeneHue nepBoro Havyajia TEPMOAMHAMUKHI K M30XOPHOMY IIPOLIECCY, K U300apHOMY
MPOIIECCY, K U30TEPMUUYECKOMY TIpOIlecCy, K aarnadbaTHOMY mporieccy (BbIBOA Gopmydn).

7. Huxn. KII[ nos kpyrosoro nporecca (onpeaeneHue, GopmyJisl).

Cemectp 2 "DyieKTpU4ecTBO U MarHeTusm'

Onexmpocmamuka

1. CaoiicTBa 3JIEKTPUYECKOTO 3apsla. 3aKOH COXPAHEHUS JJIEKTPUYECKOro 3apsja
(popmyna +onpenenenue). 3akon Kynona (dopmyna +ompeneneHue). DIEKTPUISCKUI 3apsia
(dbopmymna +onpenencHue)

2. Dnexrpudeckoe noje. HanpspkenHocts (popmyna +ompenenenue). JAudnekrpuueckas
npoHunaemMocts (dopmyna +ompenenenue). CunoBble nuHuUM. CBOICTBA CHUJIOBBIX JIMHUUN
anekTpudeckoro nois. [Ipuanun cyneprnosunuu (hopmyna +onpeaencHue)

3. Paborta, coBepiiaemas JJIEKTPUYECKHUM TIOJIEM, CO3/1aBa€MbIM 3apsiioM (, IO
MepEMENICHHUIO MPOU3BOJIBLHOTO 3apsiia U3 Touku 1 B Touky 2 (hopmyna +onpenenenue). Pabora
AIEKTPUUYECKOTO TOJSL MO TEPEMEHICHUIO JJIEKTPUYECKOro 3apsAaa MO 3aMKHYTOMY KOHTYPY
(popmyna +onpenenenue). Llupkynsius BeKTopa HapsDKEHHOCTH ((hopMyia +omnpeereHue).

4. TloreHuuanbHash SHEPTUS CHUCTEMBI, cocTosimed u3 3apsaoB q u q (dbopmyna
+omnpenenenne). [loTeHITMA TOUEYHOTO AIIEKTPUIECKOTo 3apsaa (hopMyrna +onpeneineHue)

5. CBs3b MeXAy HANPSIKEHHOCTHIO AJEKTPUYECKOTO MOJS M €ro MOTEHIIHAJIOM.(BBIBOT
(bopMyJibl). DKBUIIOTEHIIMATbHBIE TIOBEPXHOCTH. «I pajiueHT» HaPSHKEHHOCTH

6. Onektpuyeckuii aumnonb. I[lmedo aumons. DnexkTpuueckuid MoMmeHT (dopmyna
+onpexnenenne). HanpsokeHHOCTH TOJIST HA OCH AMIIONS, a TaK)Ke Ha MPSIMOM, IPOXOAAIIeH depes
LEHTP AUIONSA U MEePHEeHIUKYIPHON K ero ocH (BbIBOJ Gopmy:). HanpspkeHHOCT TOJs AUTONS
B IPOW3BOJILHON TOYKE MPOCTPAHCTBA.

7. IloTok HanmpsbKEHHOCTH ((opMyIa +orpeeneHue)

8. BexTop anexTpocrarnueckoid HHAYKIuU (hopmysa +onpeaeneHme)

9. Teopema T'aycca (Octporpaackoro — I'aycca) (BeiBo# ¢dopmyin) (MHTErpalibHas,
muddepennmansHas popma)

10. JIuneitHast IIOTHOCTh 3IEKTPUUECKUX 3aps10B. [IoBEpXHOCTHAS MIIOTHOCTH 3aps0B.
OObeMHas III0THOCTD 3aps/I0B

11. Dnextpuueckoe moje OECKOHEYHOM IJIOCKOCTH, 3apsDKEHHOW C MOBEPXHOCTHOM
IJIOTHOCTBIO G.(BBIBOJ ()OPMYJIbI)

12. DnekTpuueckoe MoJie ABYX MapajuleIbHO 3apsDKEHHBIX IUIACTUH (BBIBOJ (hOPMYIIBI).
Konnencarop. Buabl KOHIEHCATOpOB. OJeKTpUYecKas eMKOCTh. CrocoObl COeIMHEHUS
KOHJIEHCATOPOB. DHEPrus 3apsHKEHHOr0 KoHaeHcaTopa. IoTHOCTh sHepruu.

13. Dnektpuyeckoe mojie OECKOHEUHO [UIMHHOIO NMPSMOT0 PaBHOMEPHO 3apsSKEHHOIO
IWIMH/IPpA C JIMHEHHOHN MIIOTHOCTHIO T. (BBIBOJ (POPMYJIBI)

14. DnekTpruyeckoe moJie 3apsiKeHHOU c(pepruueckoi TOBEPXHOCTH.

Onexmpoounamuka

1. Cnna Toka, mIOTHOCTh TOKAa

2. YpaBHEHHE HEMPEPHIBHOCTH

3. CBsI3b MEX Y TUIOTHOCTHIO TOKA U CKOPOCTBIO IBUYKEHUSI CBOOOTHBIX 3apsI0B

4. 3axon OMa 11 OTHOPOJHOIO y4acTKa LENu

5. ConpoTuBineHue

6. CoeqvHEHNS CONPOTUBIICHUN



7. IIpoBOIMMOCTH

8. 3axon Oma B nudpepennmanbaoi hopme (BBIBO (HOPMYJIBI)

9. DnexTpoaBMKYyIIas cuia

10. 3akon [Ixoyns — Jlenna B uaTerpaiibHoi hopme (BBIBO (hOPMYJIBI)

11. 3akona Ixoyns-Jlenna B quddepennuanbHoi hopme(BBIBOI HOPMYIIHI)

12. 3axon Oma AJi1 HEOITHOPOJAHOTO yYacTKa IeTH

13. 3akon Oma st 3aMKHYTOH IeTH

14. HanpsbkeHre X0JI0CTOTO X0/1a

15. Tok KOpOTKOro 3aMbIKaHUS

16. IlpaBwia Kupxrodga

17. OcHOBHBIE MMONOKEHHUS KIACCUUECKOU TEOPUH IIEKTPOIMPOBOJHOCTH METAILIIOB

18. BriBox 3akona OMa B KJIaCCMUYECKOM TE€OPUH AIEKTPOIPOBOJIHOCTH METAIIIOB

19. BweiBox 3akona Jlkoyns- JleHIa B KJIaCCHYECKON TEOPUU DIEKTPOIPOBOTHOCTH
METaJIJIOB

20. BriBox 3axona Bunemana-®pania.

21. HenmocraTku KJIaCCUYECKOW TEOPUU DIIEKTPOIIPOBOJHOCTH METAIIIOB

22. OCHOBBI KBAaHTOBOW T€OPUHU MPOBOJMMOCTH METAJIOB

Maenemusm

1. MarautHoe mozne. McToyHMKHM MarHUTHOTO TOis. CBs3b MarHUTHON WMHAYKIHU C

BPAILAIOIIUMCS MOMEHTOM.

2. 3akon buo-Casapa-Jlamnnaca. OnemeHT TOKa.

3. MarHutHoe 1oJie B IEHTpe KOJblla ¢ TOKOM. MarHuTHOE MoJie KOJIblia, 0 KOTOPOMY
TEYET TOK, BHE KOJbIIAa. MarHUTHOE TOJE MPSIMOTO TOKa KOHEYHOH [UIMHBL. MarHuTHOE TOJe
MPSIMOTO TOKa OECKOHEYHOM JJINHBI.

4. Hupkynsuus BEKTOpa MarHUTHOH HMHIYKIWKA MO KOHTYPY B BHUJAE OKPYKHOCTH,
OXBAaThIBAIOIIEH OECKOHEUHBIH MPSAMOI MPOBOTHUK.

5. Teopema o nupkymsiuu. llpumeHeHue TEOpEeMBbl O HHUPKYJISIUH U BBIYUCICHHS
MarHUTHOTO MOJIs1 0ECKOHEYHO JATUHHOTO COJICHOH 1A U TOPOU/IA.

6. IToTOoK BEeKTOpa MarHUTHON MHIYKIIUH.

7. 3axkon Awmmepa. IlpaBuno uneBoit pyku. Cuima Awmnepa. Cuina MarHUTHOTO
B3aUMOJICHCTBHS ABYX OCCKOHEYHBIX MPSIMOJIMHEHHBIX TOKOB.

8. Pamka ¢ TOKOM B MarHUTHOM Toyie. MarHUTHBIH MoMeHT. PaGora cun mons mpu
MIOBOPOTE PAMKH.

9. Pabota, coBepiiaemas mpu nepeMenieH|H MPOBOIHUKA C TOKOM B MAarHUTHOM II0JIE.

10. Cuna Jlopenna. JIBmkeHHe 3apsHXKEHHON YaCTHIIBI B OJJHOPOAHOM MarHUTHOM ToJie: 1.
BekTop MarHUTHON WMHAYKIHUU TEPHIEHANKYISIPEH CKOPOCTH, 2. BekTop MarHUTHONW MHIYKIIUU
napajuiesieH CKOpocTH, 3. Yrojl MeXJQy BEKTOPOM MarHUTHOM HMHIYKIMH U CKOPOCTHbIO MMEET
POM3BOJILHOE 3HAUEHHE.

11. Vpasuenust Makcgeinia

Cemectp 3 " OnTuka"

I'eomempuueckas onmuxa.

1. BonHa. ITponosnbHbIe BOHBL [lonepedHbie BOIHBL.

2. [lonyunrte ypaBHEHHUE TIOCKOM BOJIHBI.

3. ®a3a BOJIHBI, BOJIHOBasI IOBEPXHOCTb.

4. ITnockas BojiHA, cepuueckas BOJIHA.

5. Jnuua BoaHbl. COOTHOIIEHHS MEXAY JJIMHOW BOJHBI, HHUKIMYECKOW YacTOTOM,
4acTOTOM U IIEpPUOIOM BOJIHBL. BosHOBOE unco.

6. I'paduk 3aBUCUMOCTH CMEIICHUS YaCTHI] OT KOOPIUHATHI.

7. ®a3oBasi CKOPOCTb U IPYIIIOBAS.

8. OCHOBHBIE MOJIOXKEHUS 3JIEKTPOMAarHUTHON Teopun MakcBesia.



9. OmnekrpomarHuTHas BosHa. @opmyna A8 CKOPOCTHM  paclpOCTPaHEHUS
AJICKTPOMArHUTHOW BOJIHBL. ['paduk dIEKTPOMAarHUTHOM BOJIHBI. YpaBHEHHE TUIOCKOU
ANEKTPOMATHUTHOU BOJIHBI.

10. ITotok sueprum. IImoTHOCTh TOTOKA SHEprun. CBsA3b MOTOKA PHEPTUU C OOBEMHOM
IUIOTHOCTBIO PHEPTUU BOJHBI U (Pa30BOI CKOPOCTHIO PACHPOCTPAHEHUS BOJIHBI. THTEHCUBHOCTH
BOJIHBI. (ompeneneHus, GopMyIibl)

11. IlonsATHe cBETOBOrO JIy4a. 3aKOHBI TEOMETPUUECKON ONTHUKHU.

12. ®usuyeckuii cMbICI aOCOMIOTHOTO MOKA3aTeNsl MPEIOMIICHHs JIaHHOM ONTHYECKOU
cpenpl. OTHOCUTEIbHBIN IIOKA3aTENb MIPEIIOMIIEHUS ABYX CpE.

13. CymHOCTh IPUHLIKIA CYTIEPIIO3ULIMI CBETOBBIX JTyUYECH.

14. OnTruecky 0OHOPOAHASA, ONITUYECKU U30TPOMHASL, ONTUUECKHU AHU30TPOITHON CPEIBI.

15. LlenTpupoBaHHas ONTUYECKAsI CUCTEMA.

16. IlocTpoiiTe npUMepHBIN X0 Jy4eil uepes3 rpaHully «CTEKJIO — BO3LYX» IIPU

pacnpoCTpaHEHUHU CBETA U3 CTEKJA B BO3AYX.

17.JIunza. [lepenuwuii, 3aaauii pokyc auH3bl. OnTHYECKas CHJIa TUH3BL. Y BeJTUYCHUE

18. BeiBo1 hopMyItbl TOHKOM JIMH3BL. X0 Ty4deli B COOMparolei 1 paccenBaroniei JuH3ax.

19. IlocTpoiiTe n300paskeHne CBETSIICHCS TOYKH, TaBaeMOe cCoOOMparoiei

nuH301. Touka HaXOUTCS HA TJIABHON ONTUYECKONH OCH MeXAY (OKYCOM U JINH30H.

20.ITmockoe 3epkaino

21.Cdepuueckoe 3epkano. Onrtudeckuii neHtp 3epkana. [lomtoc. ['naBHas ontuyeckas och
3epkana. ®okyc. dokycnoe paccrosiaue. [loctpoenue n300paxeHu.

22 Ilpenomisromiass  npusma. [lpenomsstironuii  yronm npusMbl.  XOJI Jydedl B
MPEJIOMIISIIONICH TpU3MeE. YTOJN OTKJIOHEHHS Jiyda OT MEpPBOHAYAIBHOTO TOJOKEHHS (BBIBOJ
dbopMyIbI)

23. [InockonapasienbHas acTUHA. XOJ JIy4ei B TUIOCKOIapaieIbHOM TUIACTUHE.

Bonnosas onmuka

1. UnTtepdepenumonnas kapruna. Matepdepennus. Korepentneie BoiHbI. BoiHOBOM
uyr. Bpems korepeHTHOCTH. [[11HA KOT€PEHTHOCTH

2. 3epkana Openens

3. YcnoBrue MUHMMYyMa M MAaKCUMyMa UHTepGepeHIH (BBIBOA (hOPMYJIbI)

4. VurepdepeHuuss cBeTa B TOHKHX IUIEHKaX. YCJIOBHE MakCUMyMa M MHHHUMyMa
OCBEIICHHOCTH. (BBIBOJ (POPMYJIbI)

5. Iosockl paBHOTO HakJIOHA. [1070CKI paBHOM TOJIIIIUHBI.

6. Konbria Hetotona. Pagnychl TEMHOTO M CBETJIOTO KOJIbIIA. (BBIBOJ (POPMYJIbI)

7. TlpocBerneHue ONTHUKH. YCIOBHUS, IPU KOTOPBIX HAOIIOJAETCs TallleHWe JIy4dew,
OTpa’KE€HHBIX OT 00erX MoBepXHOCcTeH MmiueHku. OnTuyeckas TOMIINHA MIICHKU

8. Pacuer unTep(epeHIIMOHHOM KapTUHBI OT 2X UCTOUYHUKOB. (BBIBOJ (POPMYJIbI)

9. Mudpaxuus ceeta. [Tpuniun [oitrenca- @penens

10. Meton 30n ®penens

11. Iudpaxmus miockux BosH (audpaxius @paynrodepa). Audppaxuus OpayHrodepa Ha
TU(paKIMOHHON peleTke

12. Iudpakuus peHTTeHOBCKHX JIy4yeit

13. EcrectBennsblii cBet. I[lonsipusoBaHHbIl cBeT. YacTUYHO-NIONSIPU30BAHHBIA CBET.
[Tnockononspu3oBaHHbIi CBET. CTENEHD MOIIPU3ALUH.

14. IlonspuszaTopsl 1 aHAIU3aTOPHI. 3aKOH Mastoca.

15. IBoitHoe myuenpenomiienrne. OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIH Jiydan. OnTuyeckas
och Kpucrawia. ['maBHas miockocTs. [1010KUTENBHBIN OTHOOCHBIA KpHUCTaIl. OTpULIATENIBHBIN
OJHOOCHBIN KPUCTAJLIL.

16. IHonsgpuszanmonnsle npusmsl. [Ipuzma Hukoss.

17. UckyccTBeHHass onTudeckas aHu3oTpornus. CrocoObl MOMy4eHUS HCKYCCTBEHHOMH
OnTHUYECKOI aHm3oTponuu. Suerika Keppa.



18. OnTuuecku akTUBHBIE BElIeCTBA. BpalieHne nockocTH Mojasipu3auuu. Yo IoBOpoTa
MJIOCKOCTH MOJISIPU3ALIHH.

19. BzaumopaeiictBue cBera c BeuecTBoM. Jlucnepcus. iIeKTpOHHAs TEOPHSI TUCHIEPCUH.

20. ITornomenue cBeta. 3akon byrepa. 3akon byrepa-Jlambepra

21. IlpoxoskaeHue cBeTa uepes ONTHYEeCKU HEOJHOPOIHYIO cpeny. Paccesinue cBeta. 3aKoH
Panes.

Kpamxue memoouueckue yrazanus

Omeemul Oatime 8 guoe KpamKux opmyauposox, 6KI0HAUUX ONpedeieHUs U OCHOBHbLE
xapakxmepucmuxu (npu Heodoxooumocmu). Omeem Modcem OMAULAMbCA OM YOPMYIUPOSKU
9MANOHHO20 OMEema, HO OOJIHCEH COBNAOAMb C IMALOHOM NO CMBICTLY.

Ilxana oyenku

Kpurtepuu oneHuBaHus 3K3aMeHa:

B skx3amenanmonnom Ouiere 4 Bompoca. Kputrepum ouneHuBAHHMSI Ui KaXKI0T0
BOIpoOCca

1. MakcuMajibHbIH 02171 32 oxuH Bonpoc — 10 6ay110B:

10 6a/s10B — IloNHBINM, TOUHBIA U PA3BEPHYTHIN OTBET:

JlaHo ompesiesieHre OCHOBHBIX MOHSTUN U XapaKTEPUCTHUK.

[TosicHeHO, Kak 3aKOH WJIM MPUHIUI TPUMEHSETCS B 337a4axX TexXxHocepHoit Oe30macHoCTH
WJIU TIPOU3BOJICTBEHHBIX YCIOBHUSAX.

[IpuBenéH mpuMep WK MPAKTHUECKOE MPUMEHEHHUE, €CIIH 3TO YMECTHO.

7-9 6a/10B — YacTUYHO MOTHBINA OTBET:

Bepnbie hopMynUpOBKU U MOHSATHS, HO HE BCE aCMEKThl PACKPBITHI, HAIPUMEp, YIYIIEH
MIpUMEP WK MPAKTUUECKOE TPUMEHEHHE.

4—6 6ann10B — YacTUYHBIN OTBET:

[IpuBeneHO TONMBKO ompeaencHue 0e3 XapaKTEePUCTUKH WM TPUMEHEHUS; COJIEPIKATCS
HEKOTOpPBIE OIINOKH.

1-3 6ansa — HemnomnHblii oTBET:

YacTU4YHO pACKpPBITHI JIMIIb OTHAEIBHBIE ACIEKThl, HO B OTBETE€ HET IEJIOCTHOCTH;
OTCYTCTBYIOT HEOOXOIUMBIE OTIPEICICHHUS.

0 0ansioB — [loHOE OTCYTCTBHE BEPHOTO OTBETA.

2. lonosiHUuTeAbHBIN 1 0aJ1J1 32 SICHOCTH M3JI03KEHHUS JIJIs1 KaKJIOTO BOIIPOCa:
[Ipucyxnaercs, eciam OTBET MMOJAH JOTUYHO, YETKO U KPaTKoO.
HToroBasi CTpyKkTYpa OlleHKH

e 3a KaX/blil BOIIPOC CTYJEHT MOXET Moxy4uTh 10 10 OGansos, Bkimtoyas 1 Gamn 3a
SICHOCTb.
e MaxkcumanbHbBIA 001Hi 0ai 3a dk3aMeH — 40 0annoB.

Hrorosas mkaja

o 36-40 6ana0B — OTnuuHO: [TosHBIE, TOUHBIE OTBETHI C IPUMEPAMH.

e 26-34 6anaa0B — Xopo1io: B 0CHOBHOM MOJIHBIE OTBETHl ¢ MUHUMAJIbHBIMU
YIYHICHUSIMHU.

o 14-25 6annoB — Y noBnerBopuTenbHO: OCHOBHBIE MOJIOKEHUS BEPHBI, HO €CTh
3HAYUTENIbHbIE YITYIICHUS WM OLIUOKH.

o 0-13 6annoB — HeynosnerBoputenbHo: OTBETHI HE COOTBETCTBYIOT KPUTEPUIM MU
COJIEpXKAaT CEPhE3HBIE ONTUOKH.
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