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CTpyKTYypa U copep:KaHue TUCHUTITHHBI
1. Heau u 3a7a4u TUCHMIUIMHBI, €e MECTO B Y4eOHOM Mpoiiecce

Llens wm3ydenus nucuuiuimHbl «@DH3HMKa» — YCBOEGHHE CTYICHTaMU (yHIaMEHTaIbHBIX
NOHATUH ¥ 3aKOHOB (U3MKH, (U3NYECKHX METOJO0B HCCIEAOBAaHMS M aHaiu3a B OOBEME,
HEOOXOAMMOM /ISl TPOPECCHOHATIBHOM eI TEIEHOCTH.

3amaun U3ydeHus JUCHUTUTUHBL «Du3nkay:

cOpMHUPOBATH y CTYJIEHTOB Hay4YHOE MBIIUICHHE W MPABIWIBHOE MOHMUMaHHE (PU3MYECKUX
IIOHATUH, 3aKOHOB, TCOPUM U IPAHMIL] UX IPUMEHUMOCTH;

PacIIMPUTH U YIITyOUTh 3HAHUS CTYACHTOB 00 OKpPYIKAIOIeM MUPE, O XapaKTepe B3auMOCBSI3U
($U3nUeCKUX 3aKOHOMEPHOCTEN C MPUPOIHBIMU M aHTPOIIOT€HHBIMU SIBICHUSIMH;

Oo0y4HTh METOJaM U TpHEeMaM pEUICHUS MPaKTUYeCKuX 3amad (u3nKu B pamkax
po(hecCHOHATTLHBIX KOMIICTCHIINN;

Oo0y4YHTh MeETO/AaM MpPOBEACHUS (PU3MYECKOTO O3KCIIEPUMEHTa, H3MEPEHHUs (HU3NIECKUX
BEJIMYMH, 00pa0OTKU U aHAIN3a SKCIIEPUMEHTAIBHBIX TaHHBIX.

Jucruminna «®@u3ukay paccmarpuBaeTcs Ha 0a3e IpeacTaBiIeHUi o Hanbojee MPOCThIX
o0mmx popmax IBMKEHHS MaTEepUH U MX B3aUMHBIX IPEBPAIICHHUSX, KaK HAayKa, U3ydaromias o0Iume
CBOMCTBa M 3aKOHBI JIBW)KEHHSI BellecTBa U 1oiisl. [loHsaTuitHbIi anmapar GU3MKu CTpOUTCs Ha Oaze
TPEX OCHOBHBIX TIPEICTABICHUI: MEXaHWYECKHE HAIJATHBIE MPEICTABICHUS; JIOTHKO-
MaTeMaTU4ecKue mpeacTaBieHus; ¢uiocodpckoe o000cHOBaHME (UIMUECKUX IPEICTABICHHM.
OcCHOBY MOHATUHHOTO anmapara GU3NKHA COCTABISIOT (U3NIECKUE BEIIMIUHBI, (PU3NYECKHIE 3aKOHBI,
€IMHHIIBI U3MEPEHUS PU3MUECKUX BETMYMH M METO/IbI UCCIIEJOBAHHS.

W3ydenne GU3MKN OCYIIECTBIISCTCS MO MEPE MOCIEOBATEIHHOTO JIETAIBHOTO H3JI0KEHUS
COZIEP)KaHMsI €€ OCHOBHBIX pa3/eioB: MEXaHHKa, MOJICKYJsipHas (H3HMKa, KOJeOaHUS W BOJIHBI,
DIIEKTPUYECTBO M MarHeTH3M, ONTHKA, (Qu3MKa atoma W saepHas ¢usuka. [Ipu paccmorpenuun
dusnyeckux sSBICHUH (QOPMHUpPYETCsl MpeACTaBIeHHEe O (PU3NYECKUX BEIUYMHAX M OCHOBHBIX
3aKOHOMEPHOCTSIX B3aUMOJICHCTBUS BEIIECTBA U TIOJISL.

[TpeameTom u3ydeHus y4deOHOM AMCHMIUIMHBI «Du3nkay SBISAIOTCA MPOCThIE W 00ImIne
GopMBI BIKEHHS MAaTePHUH W WX TPEBPALICHUs, OOIIME 3aKOHBI (PU3MKH, TEOpPETHYECKHE H
HKCIEPUMEHTAIbHBIE METObI HCCIIEI0BAHUS (PU3UUECKUX SBICHUM.

Heorpemnemoit vacthio Kypca «®DPu3nkay SBISIOTCS TMPAKTUKYM [0 PEIICHUIO 3a7ad U
nabopaToOpHbIM NpakTukyM. Ha mpakTukyme HO peIIeHHIO 3a/1a4 3aKpeIuIsieTcsl TeOpeTUYEeCKUM
MaTepHal JISKIUH, OCBAaMBAIOTCS METOABI M MaTEMaTHYECKHE MTPUEMBI pelieHHs (PU3MUECKUX 3ajad.
JlaGopaTOpHBIi MPaKTUKYM, O3BOJISIET HKCIIEPUMEHTANBHO M3Yy4aTh (PU3NYECKHE 3aKOHOMEPHOCTH,
OCBaWBaTh NPUHIUIBI TPOBEACHUS (U3NYECKOTO HKCHEPUMEHTa W H3MEpPEeHHH (PHU3mIecKux
BEJIMYMH, 00pabaThIBaTh, aHAIM3UPOBATh U CUCTEMATU3UPOBATh MOJIYUYEHHBIE SKCIIEPUMEHTAIbHBIE
JTAHHEIE.

2. MecTto nucuuninibl B ctpykrype OOIT BO

JuctmmummHa «@m3uka» otHocuTes K 010Ky b1.0.09 o0si3aTenpHON 4YacTH MpOTrpamMMbl
OakanaBpuata no HampasieHuio noAarotoBku 20.03.01 «TexnocdepHast 6e€30macHOCTB», MTPOPUIL
«3amura B ype3BbIYaHBIX CUTyalusax». M3yueHrne JaHHON AUCHUITIIMHBI Oa3upyeTcsl Ha IIKOIbHON
MOJTrOTOBKE CTYZECHTOB 10 MaTeMaTUKe U (pU3HKe.

CopepxaHue AUCHUIUIMHBI B3aUMOCBSI3aHO C TUCHUIUIMHAMU «MaTeMaTuuecKuil aHaau3y,
«Anrebpa ¥ TeOMETPHs» U CIYKUT OCHOBOM I OCBOCHHUSI MH)KEHEPHO-TEXHUYECKUX TUCIUILIMH.

Jucuunnuna «®Puzuka» GopMHpYyeT y CTYJEHTOB TEOPETUUYECKUE 3HAHUS U MPAKTHUECKUE
HaBBIKM B Pa3IMYHBIX OONACTAX (PU3MKM (MEXaHHKa, MOJIEKYJIsipHAs (PU3MKa U TEPMOJMHAMUKA,
AIIEKTPUYECTBO U MarHETH3M, ONITHKA, PU3MKA aTOMa U AJiepHast GU3MKa); LIETIOCTHOE MPEICTaBICHNE
0 (U3MYECKUX Tpoleccax W SBICHHUIX, NPOTEKAOIIUX B TMPUPOJAE; HABBIKKM HCIOIb30BAHUS
COBPEMEHHBIX HAayYHBIX METOJOB MO3HAHUS MPHUPOJBI U BIIaJIeHHE MU Ha YPOBHE, HEOOXOINMOM
JUISL PELIeHUs] IPAKTUYECKUX 3a/1a4 IIPU BHIMOJIHEHUH TPO(PECCUOHATIBHBIX 0053aHHOCTEH.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHHS COJEPKAHUS IMCHUTIMHbI



Kon u Nuaukatopel ITepeuens mIaHUPyEMBIX pe3yIbTATOB
HauMCHOBaHHUE JOCTHKEHUN
KOMITIETEHIINH KOMIIETEHIINH (I10

peanuszyeMon

JTUCITUTIIINHE)
OIIK-1. Ciocoben | OIIK-1.1. YuuteiBaeT | 3HaTh: OCHOBHBIC 3aKOHBI ()M3UKU M TPAHUIIBI
YYUTHIBATh COBPEMEHHBIC WX TIPUMEHUMOCTH, OCHOBHBIC BEIHYUHBI H
COBpEMEHHBIE TEHJCHIIUU Pa3BUTHUS (u3nueckue KOHCTAHTBI, HX OIpeJeIeHHE,
TEHJICHIIMH Pa3BUTHUSI| BHIYUCIUTEIbHOM CMBICJI, CITIOCOOBI U €IMHULIBI UX U3MEPEHHUS.
TEXHUKH U TEXHHKH, YMeThb: yKa3aTh, Kakue 3aKOHBI OMHCHIBAIOT
TEXHOJIOTUH B MH(OPMALIMOHHBIX JaHHOE siBJIeHHE WK 3PPEKT; UCTOIKOBBIBATH
obnacTtu TEXHOJIOTHH MPU CMBICT (DM3WYECKUX BEIUYMH W TIOHATHH;
TexHochepHon PELICHUN TUIIOBBIX 3alMChbIBaTh  ypaBHEHUS Uil  (U3NYECKUX
0€30MaCHOCTH, 3a1a4 B 00JIacTH BenuunH B cucreme CH; wucmonb3oBath
WU3MEpUTENBHON U npodeccuoHanbHOM pa3IUYHbIe METOAMKU (PU3HMUECKUX U3MEPEHHM
BBIYHUCITUTEIILHOMN JeSTEIbHOCTH, U O00pabOTKH OSKCIEPUMEHTAIBHBIX JaHHBIX
TEXHHKH, CBSI3aHHOM C 3aIIUTOM | TEXHUYECKUX MPOOIIEM.
MH()OPMALIMOHHBIX | OKpYXKaromIel cpeasl 1 | Baagers: HaBBIKaMU MCIIOJIb30BaHUS
TEXHOJIOTUH Npu obecrnieueHueM OCHOBHBIX  OOLIE(U3NYECKUX  3aKOHOB U
pEIICHNY TUTIOBBIX | 0€30MacHOCTH NPUHIIAIIOB B  BAXHEHIIUX MPAKTHICCKHUX
3a/a4 B 0051acTH YeloBeKa. NPUIIOKEHUSAX; METOJOJIOTUEH pelieHus 3aaad
npodeccHOHATBLHON BCEX pa3zesioB o0mel (U3MKU, B TOM 4YHUCIIE
JeSITEIbHOCTH. 3a/1a4, A PEIICHUS KOTOPBIX HEOOXOIUMBI

SHAHUA U3 pa3JIMYHbIX pa3acjioB JUCHUITJIMHBL.

OIIK-1.2. Vcnionb3yer
HAayY4YHBbIC 3HAaHUA JIA
pereHusI
npodeccnoHaTbHBIX
3ajad.

3HaTh: Ha3HAuYE€HUWE M MPUHLMIBI JIEHCTBUS
BOKHEHIINX (PU3MUECKNX TPUOOPOB, METOIBI

TEOPETUUYECKUX n SKCIEPUMEHTAIbHbBIX
HCCIICIOBAHUM.

YMmeTh: MOJIB30BaThCS 00opyi0BaHUEM,
W3MEpUTENbHBIMU  TpubopamMu.  BBIMONIHATH

aHan3 (pU3MYECKHUX MTPOLIECCOB C MIPUMEHEHUEM
COBPEMEHHBIX METOA0JIOTHH.

Baanerb: MOHATHAMH M 3aKOHAMHU (PU3MKH,
METOJIaMU IPUMEHEHUS PU3NYECKUX 3aKOHOB U

IMponeccos, METOJaMH (I)I/I3I/IKO'
MaTe€MaTUidCCKOTO  aHaiuM3a il pPCIICHUA
C€CTCCTBCHHOHAYYHBIX 3aaay, (I)I/I3I/I‘-ICCKOI"O

MOJIETUPOBAaHUSl B WHXCHEPHOM MpaKTHKE;
00pabOTKM U UHTEPIIPETUPOBAHUS PE3YIIbTATOB
JKCIIEPUMEHTA.




4. CTpyKTYypa U coJepkaHue JUCUMIIIHHbI

4.1. O6beM yueOHOI THCHUTIIMHBI U BUIbI YUeOHOH padoThl

. O0beM yacos (3a4. ef1.)
Buj yueOHoii padoThl
QOunas popma 3aounas popma
1 cem. 2ceM. | Bcero | lcem. | 2ceM. | Bcero
OO0mas yyeOHasi Harpy3ka (Bcero) - - - 108 108 216
(33au. | (33au. | (63au.
en) en) en)
Oobs3aTesbHast ayIMTOpHAas - - -
ydyeOHasi HArpy3Ka (Bcero) 10 14 24
B TOM 4HcCJIe:
Jlexnun - - - 6 6 12
CeMuHapckue 3aHsATHs - - - - - -
[IpakTrueckue 3aHIATHS - - - 2 6 8
JlabopaTopHblie paboThI - - - 2 2 4
Kypcoas pabora (KypcoBO# ITPOEKT) - - - - - -
Hpyrue  gopmMbl U METOHbI - - -
OpraHu3aIuu 00pa3oBaTeIHLHOTO
nporecca (pacuemmuo-epaghuueckue
pabomwl,  2pynnogvle  OUCKYCCUU,
poiegvle uepol, MpeHuHe, ) ) )
KOMNbIOMEPHbLLE CUMYTAYUU,
UHMEPaKmueHbvie IeKyui, CeMuHapbl,
aHanu3 0el06blX cCumyayuil u m.n.)
CamocrosiTeibHAs padora - - -
cryneHTa / ¢opmMa KOHTAKTHOI 94/4 85/9 | 179/13
padoThI
dopma arrecTarus - - - 3a4eT | IK3aMEeH

4.2. ConepxxaHue pa3iesioB IUCHUINIHHBI

Cemectp 1

Tema 1. Mexanuka.

Jlexmusa 1. Beenenue.

Beenenue. Ilpenmer ¢usuku. ®Pusnka M ecTeCTBO3HAHUE. AHAIM3 U CHUHTE3 B Ipoliecce
MO3HAHUS OKpY Karouero Mupa. Posb skcniepuMenTa B rpolecce o3HaHus.

Jlexuus 2. Kunematnka MaTepuaibHON TOUKH.

[pocreitime ¢usnueckue Mozenu. IlonokeHne MaTepUanbHOM TOYKM B IPOCTPAHCTBE.
Mexanndeckoe apuxeHue. KoopauHatel 1 paanyc-BeKTOp TOUKH. BEKTOp nmepemelenysi, TpaeKTopus,
MI'HOBEHHAs1 CKOPOCTb TOYKH.

Jlextmst 3. KnHematrka BpalaTeabHOTO JIBHKEHMSL.

JIBIKEHNE TOUKH IO OKPY’KHOCTH. YTIIOBas CKOPOCThb. CBsA3b IMHENHOM U YIJI0OBON CKOPOCTEH.
JIBM>KeHME TOYKM IO NMPOU3BOJIBHOM Tpaekropuu. HopManbHOE M TaHT€HIIMATIBHOE YCKOPEHUE TOUYKH.
Panuyc kpuBH3HBI U IEHTP KPUBU3HBI IIPU JBUKEHUU 110 KPUBOJIMHEHHON TPACKTOPHHU.

Jlexuus 4. Jlunamrika MatepuanbHON TOUKU. CHIIbl B IPUPO/IE.

[Tepssiii 3akoH HeroToHa. MHEpLManbHble 1 HEMHEPUMAIBHBIE CHCTEMBI OTCYETa. BTOpOIi 3aK0H
Herotona. Tperuit 3akoH HproToHa. @DyHIaMeHTalNbHBbIE B3aUMOJICHCTBUS B MPUPOJE. 3aKOH
BCEMUpPHOTO TAroTeHus. Cuna TsokecTH, Bec Tena. Cuiibl ynpyroctd. CHIIbl CyXOro U BSI3KOTO TPEHHUSL.
Cunbl anre3un. Y paBHEHHE JABHKEHUS TENIA IEPEMEHHON MACCHIL.

Jlexuus 5. PaboTta, MOILITHOCTb, SHEPTHSI.



PabGora cwi, »sHeprus, MomHOCTh. KuHeTHdeckas SHEpPrusi MaTEpUAILHOM  TOYKH.
[loreHumansHas SHEPTHsI BEIYMCIICHUE JUTS TPABUTALIMOHHBIX U YIPYTUX CHIL.

Jlexuus 6. JluHamuKka BpaIaTeIbHOTO ABM>KCHHMSL.

TBeproe Temo kak cucreMa MaTepualbHbIX TO4eK. MomeHT mHepuuu. Teopema llteiinepa.
OCHOBHOE ypaBHEHHME JWHAMUKU BpalaTelIbHOIO JBMKCHUS TBEPAOrO Tela OTHOCHUTEIIBHO
HETIO/IBI)KHOM ocH (YpaBHEHHE MOMEHTOB). KnHeTndeckas sHeprus BpalaTeabHOro ABUKEHUS.

Jlexumst 7. 3aKOHBI COXpPaHEHUS B MEXAHUKE.

3aKOHBI COXPAHEHMS: MEXaHWYECKOW PHEPIUM, UMITYJIbCA U MOMEHTA UMITYJIbca (TMPOCKOIIBI).
Llentp macc, ypaBHEHUE JBUKEHHUS LIEHTPA Macc.

Tsrorenue. DnemenTsl Teopun noiisi. 3akoHbl Kemiepa. 3akon BcemupHoro taroteHus. [lone
TATOTEHHUS, HAITPSDKEHHOCTD, oTeHMall. KocMuueckne CKOpoCcTH.

Jlexuus 8. HenHnepuuanbHble CUCTEMBI OTCUETA.

Cunbl MHEpUUM TMPH TOCTYNAaTeNIbHOM JBWKEHUU CHCTeMbl oTcuera. lleHTpoOexxHas cuia
uHepuuu. Crna Kopuonuca.

Jlexmst 9. DneMeHTsI ClielUaIbHON TEOPUN OTHOCUTEIBHOCTH.

[IpeoOpazoBanus T'ammnes. [lpunuun  otHocutensHoctw [anmmnes.  [locrynarter  CTO.
[TpeobpazoBanus Jlopenna. CnenctBus u3 nmpeodpaszoanuii Jlopenna. PensaruBucrckas quHaMuKa.

Tema 2. MexaHuka KHUJIKOCTEH U ra3oB..

Jlexumsa 10. Mexanuka »XKUIKOCTEH U ra3oB.

Mexanudeckue CBOMCTBA KUAKOCTEH 1 Ta30B. [laBieHue B )KUAKOCTSIX U razax. 3akoH [lackas.
Pacnpenenenue naBieHrs B HOKOSIIMXCS KUIKOCTSX U razax. Cuna Apxumena. Y clioBUe I1aBaHUs Tell.
JBwkenue xunkocted u razoB. CranmoHapHbIA MOTOK. JIMHMM W TPyOKM TOKa. YpaBHEHUE
HEpa3pbIBHOCTU CTpyH. YpaBHeHHe bepuymmu. JlamuHapHoe u TypOyneHTHOe TeuyeHue. Yucio
Petinonbaca. ®opmyna Ctokca.

Tema 3. KoneGaHus 1 BOJTHBIL.

Jlexuust 11. Mexanuka KoJie0aTeTbHOTO JBIKCHHS.

INapmonnyeckue KonebOaHus W UX XapaKTepUCTHKH. MexaHHKa KoneOaTeThbHOro ABHIKEHUSI.
VYpaBHEeHHE IBWKECHUS MATEPUATIBHOM TOYKHM IIOJ JCMCTBHEM YIPYIOM CHIIBI M €r0 pELICHHE.
[IpyxuHHBI MasTHUK. PU3NYECKUN MAasTHUK. MareMaTHYeCKUil MasTHUK. Y PaBHEHUE 3aTyXarOIIUX
KoJIeOaHWH U €ro pelleHre. Y paBHEHHE BbIHYKICHHBIX KoJIeOaHHii 1 ero peteHue. Pesonanc. Pezonanc
B Ipupojie u TexHuke. ClIokeHne rapMOHUYECKUX KOJIEOaH .

Jlexmua 12. Mexanndeckue BOJIHEI.

[IpononbHbBIE U TIOTIEPEUHBIC BOJIHBIL. Y paBHEHHE OEryIei BOMHBL. AMIUIUTY/A, YacTOTa, [UTMHA
BOJIHBI, (pa3oBasi ckopocTh BOJMHBL. BomHOBoe ypaBHenue. IlpuHimn cynepnosuimu. ['pynnosas
ckopoctb. MHTepdepertns BoiH. CTosiune BOMHBI. 3BYKOBbIE BOJIHBL. DddekT [omnepa. YabTpa3BykK.
HNudpa3zByk.

Tema 4. OCHOBBI MOJIEKYJISIPHOM (DU3UKH.

Jlexuus 13. OcHOBBI MOJIEKYISPHON (DU3HKH.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. MoJens uaealbHOro rasa.
OcHOBHOE ypaBHEHHE KUHETUYECKOW TeopuH ra3oB. Y paBHeHue Knanelipona-Meneneesa.

Jlexuus 14. 'a3oBble 3akoHBL. M30mponeccsl.

PaBHOBecHbIE mpolecchl B HIeaTbHOM Tase. M3ompoliecchl: N30XOpUYecKui, n300apuyecKui,
M30TEPMUYECKUN.

Jlexuus 15. PeanbHble rasel. YpaBHenue Ban-nep-Baanbca.

PeanbHble rasel. MonekynspHble cuiibl. YpaBHeHUe Ban-nep-Baansca. M3orepmsl Ban-nep-
Baanbca M 3KCIIEpUMEHTAIBHBI M30TEPMBI PEATIBHBIX T'a30B. BHYTpPEHHsISI DHEPIus pealbHOro rasa.
Dddext xoyns-Tomcona

Tema 5. Cratuctudeckas pu3nka 1 TEpMOJMHAMUKA.

Jlexus 16. Pactipenenenus Makcpemia, ["aycca u bonbiimana.

Crartuctryeckass gu3nuka. MakcCBEJUIOBCKOE paclpelesieHne MOJIEKYJd Ta3a MO0 CKOpPOCTSIM.
Pacripenenenue bonsiimana. bapomerpruueckas popmyna. Pacnpenenenue I'aycca.

Jlexuus 17. TlepBoe u BTOpoe Ha4aio TEPMOAMHAMUKH.

[lepBoe Havano TepMoauHaMUKH. Yucio creneHel cBOOOIbI MOJIEKYJIbL. 3aKOH PABHOMEPHOTO
pacnpeneseHusl SHEPTUM 10 CTeNeHs M cBOOObI. TernmoeMKoCTh MIeadbHOrO Tra3a. AnuabaTHYecKuil
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mporiecc Kak u3ompoliecc. YpaBHeHue aauadarel. [lommrpomubii mporecc. [IpumeHeHue mepBoro
HayaJjla TEPMOJMHAMUKH K N30IIPOLIECCAM.

Bropoe nauano repmoauaamuku. O0paTUMbIe U HEOOpaTUMBIE TTPOIiecChl. MneanpHas TeroBas
MammHa 1 ee Kodpduuuent mnonesHoro nercrsus. Luxn Kapho. Durpomums. TepmoanHamuueckas
BEPOSITHOCTb COCTOSIHUSL. DHTPOIHSI U OECIIOPSIOK.

Cemectp 2

Tema 6. DekTpUdecTBoO.

Jlexuus 18. DnekTpocraruka.

DJNEeKTpUYeCKUd 3apsii. 3aKOH COXpaHEHHs JJIEKTpUYECKOro 3apsaa. 3akoH Kyiona.
Onekrpuyeckoe moje. HampsykeHHOCTh M TMOTOK HANpsDKEHHOCTH 3JeKTpudeckoro mnois. Teopema
['aycca u eé mpumenenue. Pabota mpu mepeMereHnu 3apsiaa B 3JeKTpudeckoM nose. Lupkynsms
BekTopa E. [ToreHnunan u pa3HOCTh MOTEHIMAIOB. DKBUIIOTECHIIMAILHBIE MTOBEPXHOCTH. CBA3b MEXITY
HAaIpPsKEHHOCTBIO M OTEHIIUAJIOM.

Jlexuus 19. IIpoBOIHUKH B 3JIEKTPUYECKOM IOJIE.

Pacnipeniennenne 3apsa0B Ha IPOBOJHMKE. OJIEKTPOEMKOCTh. KoHIeHcaTop, coeIuHEHUE
KOHJICHCATOPOB. DHEPrus 3apsHKeHHOro KoHieHcaTopa. [IIoTHOCTE 3Heprun 3JeKTPUYECKOro MOJIs.

Jlexrwmst 20. JIudneKTpyuku B 3JIEKTPUYECKOM TIOJIE.

Bekrop momsipuzanyu, BEKTOp 3JEKTPHUUYECKOrO CMEIIEHUS U UX CBS3b C HANPSIKEHHOCTHIO
ANIEKTPUYUECKOTrOo 1oJisl. JluanekTprudeckasi BOCIPUMMUYMBOCTD U IPOHUIIAEMOCTb.

Jlexuus 21. TlocTosIHHBIN AJIEKTPUYECKUI TOK.

[InotHocTh TOKa. CoONpOTHBIEHHE MPOBOIHUKOB. CBEPXIPOBOJMMOCTb. DIEKTPOJBIKYILAS
cuna (9/1C). 3akon Oma 17151 yyacTKa 1ernu B BEKTOpHOH (nuddepentnansHoii) popme. 3akoH Jxoys-
Jlenma. Pa3BerBnenHsie anekrpudeckue nenu. [lpasmna Kupxroda. Dnekrpruyeckue TOKH B METaUIax,
BaKyyMe U ra3ax. DMHCCHOHHBIC SIBICHU U UX puMeHeHue. onuzarus ra3oB. HecamoctosTenbHbIi 1
CaMOCTOATENIBbHBIN I'a30BbIi paspsan. [lna3ma.

Tema 7. Maruetusm.

Jlexuus 22. MarHutHoe 1oJe.

dusnyeckre BEIMYHMHBI, XapaKTepu3yrole MarHutHoe moie. 3akoH buo-CaBapa-Jlamnaca.
3akoH Awmmepa. B3aumopeiicTBue 37€MEHTOB Toka. MarHutHas HMHIYKIMS W HANpsSHKEHHOCTb
MarHuTHOrO Mojs. MarHuTHOe mosie ABMXKYLIErOcs 3apsAfa, MPSAMOJIMHENHOIO IPOBOJHUKA C TOKOM,
KPYTOBOI'O KOHTYpa, COJICHOUIa U TOPOU/A.

Jlexwms 23. Cuna Jlopenia.

JIBrkeHue 3apsHKEHHBIX YacTUI] B MarHUTHOM moiie. Dddext Xomma. Hupkynsamus BekTopa
MarHuTHOW MHAYKIuu. [ToTok BekTopa MarHuTHOM MHAYKIMU. Teopema ["aycca ajist MarHUTHOTO MOJISL.
Pabota no nepemenieHno MpoBOAHNUKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.

Jlexumst 24. DnekTpoOMarHuTHast UHAYKLHSI.

3akoH Papanest. [Ipasuio Jlenna. Toku @yko. Camonnnykums. UHaykTMBHOCTH KOHTYpa. Toku
IPH Pa3MbIKaHUU U 3aMBbIKaHUH LienH. TpaHchopMaTopbl. DHEPIUsi MAarHUTHOTO TOJIS.

Jlexkuus 25. DneKTpoMarHuTHbIE KOJeOaHMUS.

KoneGarenbublii KoHTYp. AuddepenipanbHoe ypaBHEHHE COOCTBEHHBIX KOJIE0aHU B KOHTYpe.
3aryxarole  dJeKTpuYeckue  KojebaHus.  BbIHy)XIeHHble  2JeKTpUdYecKue  KoyieOaHus B
NIOCJIEA0BATENBHOM KOHTYpe. Pe3oHanc HanpsbkeHuil. [Ipumenenne pezoHanca B paJloTEXHUKE.

Jlexwmst 26. [lepeMeHHBIN TOK.

Ilomydyenne mnepemeHHoro Ttoka. IIpoxokaeHue INEPEMEHHOro TOKa Yepe3 €MKOCTb M
WHAYKTUBHOCTB. BekTOpHBIE MarpaMmMel. 3akoH OMa i1 IEpeMEHHOT0 TOKa. MOITHOCTh NEPEMEHHOTO
TOKa. D(PEeKTUBHBIEC 3HAYECHUS] TOKA U HAIIPSDKEHUSL.

Jlexuus 27. OCHOBHBIE MOJIOXKEHUS TEOpUH MakcBeIa.

B3anMocBs3p 3JEKTPUUECKOr0 M MAarHUTHOTO Ioiieil. BuxpeBoe anexTpuueckoe mose. Tok
cmemenus. [lomHas cuctema ypaBHeHni MakcBeria B MHTETPATbHON U B T depeHInanbHon hopMme.

Tema 8. Ontuka. KBanTtoBast nprpoaa U3mydeHusl.

Jlexuus 28. DneMeHTbl FeOMETPUUYECKOI ONTUKY.



3aKOHBI TEOMETPUUYECKON ONTUKU. 3aKOHBI IPETOMIICHUS U OTPAKEHUSI CBETOBBIX BOJIH. [losHOE
BHyTpeHHee oTpaxkeHue. [Ipunimn ®epma. Tonkue muH3b1. M300pakeHre IpeIMETOB ¢ TOMOILBIO JINH3.
Abeppaly ONTUYECKUX CHCTEM.

OcHOBBI  oTOMETpUH. DHepreTHdeckue BeanmuuHbl (poromerpun. IloTOK M3MydeHHS.
OHepreTryeckas CBETMMOCTh (M3y4aTelIbHOCTh). DHepreTudeckas Cujia CBeTa (CHila H3JIyYeHHs).
DHepreTryeckast sIpKOCTh (JIyIHCTOCTh). DHEPreTudeckas: OCBEIICHHOCTh (00y4eHHOCTh). CBETOBEIC
BelMuuHbBI poromeTpun. CBeTOBOI MOTOK. CBETUMOCTD. SIpKOCTh. OCBEIICHHOCTb.

Jlexuust 29. OCHOBBI BOJTHOBOM ONTHUKH.

CaeroBast BonmHa. KorepeHTHOCTh U MOHOXPOMAaTHMYHOCTh CBETOBBIX BOJH. MHTepdepenims
cBera u MeTo/Ibl HaOmoaeHus. Judpakuus cBeta. [Ipuanun [ roiirenca-Openens. Metos 30H OpeHers.
Hudpakuus Dpenens. Jdudpaxmus Dpaynrodepa. Audpakiys Ha MTPOCTPAHCTBEHHOW peEIIETKE.
®opmyna Bynbda-bparros. Ilomspusanus. Ilornomenne cBera. 3akoH byrepa. Paccesnue cera.
Hucnepcus ceera.

Jlexuus 30. KBanToBas npupoja U3IyueHuUsl.

TermoBoe U3myyeHne U ero xapakrepucTuku. 3akoH Kupxroda. 3akonsr Credana-bonbimana u
cmemienus: Buna. ®@opmyna Panes-Jlxunca. @opmyna Ilnanka. Cesize Mexay dopmynoit [Tnanka,
3akoHOM Credana-bonbiiMana, hopmynamu Buna u Panes-/xunca. OnTudeckas TMpOMETpPUSL.

Jlexuust 31. OcHOBBI KBaHTOBOM onTUKU. BHemmHmii poTodddekt. 3akon CroneroBa. YpaBHEHHE
OuniTeliHa ans BHemHero (oroaddexra. Doronsl. Macca u umnynsc ¢orona. J[aBienue cpera.
D¢ dext Komnrona u ero teopust. J[BoiicTBeHHast KOPITYCKYJISIPHO-BOJTHOBAsI IPHPOIA CBETA.

Tema 9. ATromHas u siepHast GU3MKa.

Jlextwst 32. OCHOBBI aTOMHOM (PH3HUKH.

Crpoenne aroma. 3aKkOHOMEPHOCTH B aTOMHBIX criekrpax. Moaemnu aroma. Ilocrynater bopa.
Criextp aroma Bogopoza 1o bopy.

DJneMeHThl KBAaHTOBOM MeXaHUKU. KopITyCKyJsipHO-BOJIHOBOM Jyajau3M CBOMCTB BEILECTBA.
['unoresa e bpoiins. BomHoBbie cBolicTBa BemiecTBa. COOTHOIICHKE HeolipeeneHHocTeit [ eiizenoepra.
BonnoBas ¢ynkius. Ypasuenue [llpenunrepa.

DneMeHTHI COBPEeMEHHON (DPM3UKH aTOMOB U MOJIEKYJL. ATOM BOJIOpO/ia B KBAHTOBOM MEXaHHKE.
KBantoBeie uncna. @epmuonbl u 6030HbL [Ipunmun Ilaymu. Ileproandeckass cucrema 3IEMEHTOB
Menneneesa.

Jlexwmst 33. ATomMHOE 1po. S 1epHbIe MOJIENH.

3apsi 1 Macca aTOMHBIX siziep. M3otonel. CiH 1 MarHUTHBIA MOMEHT spa. COCTaBHbIE YaCTH
aToMHOTO sinpa. JledekT Macchl. DHeprus CBsA3U sApa. Y CTOMUMBOCTD saep. [Ipupona smepHbIX CHil.
B3aumonelicTBre HYKJIOHOB.

Jlexust 34. PaqnoakTMBHOCTD. SIepHbIE peakium.

3aKoH paJMOaKTUBHOrO pacnana. SAnepusle peakuuu. [IpaBuna cmemenus. bera-pacman.
Heitrpuno. BsaunMonpespaienus HykiaoHOB. HelTponsl. fnepHsle peakumu. Peakuyu neneHus u
CHHTE3a.

4.3. Jleknuu

N O0bem yacoB

u/n Ha3BaHue TeMbl Ounan | 3aouHas
dopma | dopma
1-1i cemecmp

1 | BBeneuue - 0,4

2 | KunemaTnka MaTepruaibHONW TOYKH - 0,4

3 | KuHeMaTuka BpamareabHOTO JBUKCHHUS - 04

4 | lunamuka MatepranbHOi Touku. CHIIbl B IPUPOAE - 0,4

5 | PaboTa, MOIIIHOCTB, SHEPTHUs - 04

6 | JInHaMuKa BpaliaTeIbHOrO JIBUKCHUS - 0,3

7 | 3aKoHBI COXpaHEHHs B MEXaHUKE - 0,3

8 | HeuneprmanpHble CHCTEMBI OTCUETA - 0,3




9 | DreMeHTHI cenuaIbHON TEOPUU OTHOCUTEILHOCTH - 0,3
10 | MexaHuKka )XUIKOCTENR U Tra30B - 0,3
11 | Mexanuka Koj1e0aTeIbpHOI0 JBHKEHIS - 0,3
12 | MexaHn4deckue BOJIHEI - 0,3
13 | OcHOBBI MOJICKYIIAPHOU (PU3HUKH - 0,3
14 | T"azoBbIe 3aK0HBI. M30mporiecch - 0,4
15 | Peanbhble ra3el. YpaBHenue Ban-nep-Baanbsca - 04
16 Craructuyeckas gusuka. Pacnipenenenus Makcseria, ['aycca u - 0,4

boneimana
17 | IlepBoe u BTOpo€ HaYaJI0 TEPMOJIMHAMUKU - 0,4
2-1l cemecmp
18 | DmekTpocTaTuka - 04
19 | IIpoBOJHHUKY B JIEKTPUIECKOM I10JIC - 0,4
20 | JAMdIeKTPUKH B DJICKTPUUECKOM I0JIe - 04
21 | I1oCTOSIHHBIN AIEKTPHUUECKUHN TOK - 0,4
22 | Mar"gurHoe 110j1e - 0,4
23 | Cuna Jlopenna - 0,3
24 | DneKTpOMarHUTHAST MH Ty KIS - 0,3
25 | DneKTpoMarHuTHbIE KoJeOaHHs - 0,3
26 | TlepeMeHHBII TOK - 0,3
27 | OCHOBHBIE ITOJIOJKEHHS TeOpUH MakcBesia - 0,3
28 | DileMEeHTBI TEOMETPUYECKON ONTHUKU - 0,3
29 | OcHOBBI BOJIHOBOH ONITHKHU - 0,3
30 | KBaHTOBasI MpupoIa U3ITYICHHSI - 0,3
31 | OcHOBBI KBAHTOBOI ONTHKH - 0,4
32 | OCHOBBI aTOMHOM (DU3HKH - 0,4
33 | AromHoe sizipo. S nepHbie Mo - 0,4
34 | PagnoakTUBHOCTb. SIIepHbIC peakiuu - 0,4
Hroro: - 12

4.4. IlpakTH4ecKue 3aHATHS.

e O0bem yacoB
u/n Ha3sBanue Tembl Ounas | 3aounas
¢popma | dopma
1-1i cemecmp
1 | Kunemaruka MaTepHalbHOM TOUKU - 0,25
2 | lnraMuKa MaTepraJIbHON TOUKH -
3 3aKOH COXpaHEHUs UMITYJIbCa. Y paBHEHUE JBH)KEHUS Tela - 0,25
IEPEMEHHOM MacChl
4 | Pabota. MoutHocTh. DHeprusi. 3aKOH COXpaHEHHsI SHEPTUU - 0,25
5 | J/InHaMuKa BpaliaTeIbHOr0 JIBUKCHUS - 0,25
6 | Mexannueckue KoyieOaHus ¥ BOJIHBI - 0,25
7 | OcHOBBI MOJIEKYJISIPHOM (PU3UKH - 0,25
8 | TepmommHaMuka - 0,25
2-1i cemecmp
9 | DyeKTpUIeCcKOe T0JIe B BAKYyMe - 1
10 | JIudJEeKTPUKH U MPOBOAHUKH B AIEKTPHUECKOM TI0JIE - 1
11 | TTocTOSHHBIH 2JEKTPUUECKHNA TOK - 1
12 | MarautHOE ToJie B BAKYYME 1 BEIIIECTBE - 0,5
13 | DnekTpoMarHuTHAs HHAYKITUS - 0,5
14 | DnexTpoMarHuTHbIEe KojaeOaHus 1 BOJIHBI. [lepeMeHHbIl ToK - 0,5

7




15 | I'eomerpuueckas ¥ BOJHOBas ontuka. DoTomMeTpust - 0,5
16 | KBanToBas npupoja u3aydeHHs - 0,5
17 | Crpoenue siipa. 3aKOH palMOaKTMBHOIO pacnaja. SaepHble peakiu - 0,5
HUroro: - 8
4.5. JlabopaTopHbie padoThI
O0bem yacoB
Ne
w/n Ha3BaHnue Tembl Ounas (3aouHas
¢popma | popma
1-11 cemecmp
1 | DnemMenTsl Teopuu norpeurHoctd. Ousnueckre BeTUUUHbI - 0,4
5 [TpuGopuslit cemunap. Onpenenenue yaeabHOro CONPOTHBICHHS - 0,4
IPOBOIHHKA
3 | Yopyruii eHTpajgbHbId yaap mapoB - 0,3
4 | Mastauk O6epbOeka - 0,3
5 Onpeznenenne OTHOMEHHUS TETNIOEMKOCTEH BO3AyXa METOI0M - 0,3
Knemana-Jlezopma
6 | Onpenenenne KodppumreHTa BA3KOCTH XUAKOCTH MeTo1oM CToKCca - 0,3
2-1i cemecmp
7 | 3yueHune 3eKTpOCTaTHUECKOTO MOJIs - 04
8 | OnpeneneHne IEKTPOSMKOCTH KOHICHCATOPOB - 0,4
9 Omnpenenenne rOpu30HTAIBLHON COCTABIIAIONIEH HAPSYKEHHOCTH - 0,3
MarHuTHOTO 0JIs1 3eMJIH
10 | ITpoBepka 3akoHa AMIiepa - 0,3
11 | OnpeneneHue yAeIbHOTO 3apsijia JISKTPOHA - 0,3
19 H3ydeHnne TemnepaTypHOil 3aBUCUMOCTH 3JIEKTPOCOIPOTHUBICHHUS - 0,3
METAJUIOB M MOJIYTIPOBOJIHUKOB
Hroro: - 4




4.6. CamocTosiTesqibHAsA padoTa CTYJAEHTOB

0o0y4eHHUsl, TEXHOJOTUsl TPOBENEHUS Y4YEOHOH JUCKYCCHH),

e O0beM yacoB
I /;1 Ha3Banue TeMbI Buag CPC Ounas | 3aouHasi
¢popma | ¢dopma
1-1i cemecmp
N3yuenue JIOTIOJIHUTEIbHON - 23
1 | MexaHuka JUTEpaTyphl 1O JaHHOW TEMe.
BrimonHenne qoMamHero 3agaHus
Nzyuenue JIOTIOJIHUTEIHLHOMN - 24
2 | MexaHuKa )XUIKOCTEH U Ta30B | JIUTEpAaTypsl 1O JAaHHOW TEMe.
BrImmosHeHre JOMAIIHEro 3aJaHus
N3yuenue JIOTIOJIHUTEIbHON - 23
3 | Konebanus 1 BOJHEBI JUTEpPATyphl 1O JIAHHOW TEMe.
BrinmonHenne noMamHero 3agaHus
o Nzyuenue JIOTIOJIHUTEIILHOMI - 24
4 OCHOBBI MOJICKYJIAPHON (PU3UKH MTepaTyphl 1o jaHHOM Teme.
Y TePMOTTHAMUKHU
BrImosHeHnEe JOMAIIIHETO 3aJaHus
2-1l cemecmp
Nzyuenue JOTIOJTHUTEIHHOM - 21
5 | DIeKTpUYecTBO JUTEpaTypel 1O JaHHOH TeMe.
BrinonHenne noMamHero 3agaHus
W3y4eHue qOMONMHUTEIBHON - 21
6 | Marunetusm JUTEPATypHI 110 JAHHOU TEME.
BrImosHeHnEe JOMAIIIHETO 3aJaHus
N3yuenune nomoaTHUTEIHHOM - 21
7 Onmuka.  KpanTosas  npupoa JUTEPaTypHI 110 TaHHOHN TeMe.
W3ITyYCHUS
Brinonnenne goMamigero 3aganus
Uzyuenue JIOTIOJIHUTEIILHOMI - 22
8 | AToMHas u snepHas pU3nKa JUTEpaTyppl 1O JAHHOW TeEMe.
BrinonHeHne qomManiHero 3agaHus
Hroro: - 179
4.7. KypcoBble padoTbl mo aAucouiUinHe «®PuU3HKa» Yy4YeOHBIM TNJAHOM He
NpexycMOTPEHbI
5. O6pa3oBare/ibHbIE TEXHOJIOTHH
[IpenomaBanue TUCIMUIUIMHBI BEACTCS C TPUMEHEHUEM CIIEAYIOMNUX BUIOB 00Pa30BaTEIbHBIX
TEXHOJOTHI: OO0BSCHUTENbHO-UUTFOCTPATUBHOTO OO0y4YeHUs! (TEXHOJIOTHS TMOAJIePKUBAIOIIETO

MH(OPMALIMOHHBIX TEXHOJIOTHH

(Ipe3eHTalMOHHbIE MaTepPHaIbl), pa3BUBAIOIINX U NTHHOBAI[MOHHBIX 00pa30BaTEeNIbHBIX TEXHOJIOTUH.
JlaGopaTopHble 3aHATUS TMPOBOJATCS C MCIOJIb30BAHHUEM PpPAa3BUBAIOLIUX, MPOOJIEMHBIX,
NPOEKTHBIX, HH()OPMAIIMOHHBIX (HCIIOJIb30BAaHUE HIIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB
(97IEKTPOHHBIN KOHCIIEKT) 00pa30BaTEIbHBIX TEXHOJIOTUH.




6. YdyeOHO-MeTOOMYECKOE U NPOrpaMMHO-MH(OPMAIIMOHHOE  oO0ecreYyeHue
AUCHUIINHBI:

a) OCHOBHasl JIMTepaTypa:

1. Tpodpumosa T.U. Kypc ¢usuku: yued, mocodbue mis By30B. — M3n. 14-e, nepepad. u gor. /
T.M. Tpodumona. — M.: M3natensckuit nentp «Akanemus», 2007. — 560 c.

2. CasenneB 1.B. Kypc obmeli pusuku: yued, mocoodue mist By3a: B 5 Tomax / .B. Casenbes.
— 6-e u3x., crep. — Cankr-IlerepOypr: Jlanp, 2021. — T. 1: Mexanuka. — 340 c.

3. CagenbeB 1.B. Kypc o6meit puzuku. B 5 1. T. 2. DnexkTpudecTBo 1 MarHeTu3M: Y 4eOHoe
nocobue. 5-e u3z., ucnp. — CI16.: M3ngarensctBo «Jlanby, 2021. — 352 c.

4. CasenbeB M.B. Kypc obmeii ¢muxkun. B 5 tr. T.3. MonekynsapHas ¢uzuka u
TepMOJMHAMHUKA: YdeOHoe mocodue. 5-¢ usn., uctp. — CII6.: M3garensctBo «Jlanby, 2021. — 224 c.

5. CagenpeB U.B. Kypc obmieit ¢puszuku. B 5 TT. T. 4. Bontael. Ontuka: Yue6Hoe mocoodue. 5-
e u3z., ucnp. — CII6.: U3narensctBo «Jlanby, 2021. — 256 c.

6. CasenneB U. B. Kypc o6mieit ¢pusuxu. B 5 11. T. 5. KBantoBas ontuka. ATomHas Gpu3uka.
®wusuka TBepaoro tena. PuU3nKa aTOMHOTO s/Ipa U 3JIEMEHTapHBIX YacTull: Y4yeOHoe mocodue. 5-¢
u3 ., ucnp. — CII6.: U3narensctBo «Jlanby, 2021. — 384 c.

0) JOMOJIHUTeIbHAS JINTepaTypa:
1. detnad A.A., SABopckuit b.M. Kypc dusuku: Yaebnoe nmocodue st BTy30B. M.: Briciias
mkoja, 2002. — 718 c.
2. YeproB A.I'., BopoOseB A.A. 3amaunuk 1o ¢usuke: YueOHoe mocobue. M. Bricmas
mkoja, 1981. — 496 c.
3. Bonpkenmreitn B.C. CoopHuk 3ama4 o odmemy kypcy ¢usuku. M.: Hayka, 1985. — 384
c.

4. Tombun JI.JI. PyKOBOACTBO K JTaOOpaTOPHBIM 3aHATHM 0 pu3uke. 2 u3a-ue. — M.: Hayka,
1973. - 688 c.

B) MEeTOAMYECKHE YKAZAHUS:

1. Meronuyeckue yKa3aHHs IO BBINOJIHEHUIO KOHTPOJIHOM paOOThl MO JUCIUILIMHE
«®Duzuka», U1l CTy1€HTOB 3a04HOM popmbl o0yuenus // Coct. C.I'. BopoObeB, A.B. Hanenko. —
Jlyranck: U3n-Bo JIHY um. B. Jlans, 2019. — 46 c. Peructpanuonusiii Homep 0765 ot 08.04.2019

2. Meronuyeckre yKa3aHusi K CaMOCTOSITEIbHOM paboTe o AUCHUIUIMHE «MexaHHKa» 4yacTb
1 — «Kunemaruka noctymnaTtenbHOro u BpamarenbHoro asumxenus» // Coct. C.I'. BopoOnes, A.B.
Yanenko. - Jlyranck: Msg-so JIHY wum. B. MHansa, 2017. - 26 c¢. DJEKTpOHHBI HOCHUTEINb.
Peructpanmonssiit Homep 0807 ot 12.12.2017.

3. Xapuenko E.U., Yanenko A.B. YueOHoe mocoOue «Pusmka» B 3-x Tomax. Tom 1.
Mexanuka, MonekynspHas ¢usuka u trepmoguHamuka / Coct.: E.M. Xapuenko, A.B. Yanenko. —
Jlyranck: U3n-so JIHY um. B.[lans, 2020. — 164 c. Peructp. Ne 0240 ot 28.04.2020 1.

4. Xapuenxko E.W., Yanenko A.B., JIenmirean E.1O. YueOnoe nocobue «dusnka» B 3-X TOMax.
Towm 2. Dnextpoaunamuka. Konebanus u Bonusl / E.M. Xapuenko, A.B. Hanenko, E.}O. JIpimTBan —
Jlyranck: TOY BO «JIT'Y um. B. Hana», 2020. — 171 c. Per.Ne 41 VII ot 02.11.2020 1.

5. Xapuenko E.U., Yanenko A.B., K.A. Kopcynos. YueOHoe nocobue «Pusnka» B 3-X TOMax.
Tom 3. Onrtuka. @usznka aroMoB u Moyiekynl. SAnepnas ¢usuka / Cocrt.: E.M. Xapuenko, A.B.
Yanenko, K.A. KopcynoB — Jlyranck: U3n-so JII'Y um. B. dans, 2020. — 103 c. Per. Ne 40 VII ot
02.11.2020 .

6. Meroauyeckre ykazaHusi K JaOopaTOpHbIM paboTaM Mo AuciuIuinHe «OO0wmii
¢buznyeckuil mpakTUKym» (B 6-TH YacTdx), yacTh 3. «MonekynspHas ¢usuka» (AJi1 CTyAEHTOB
Hanpasnenus: noarotosku 03.03.02 ®duszuka) / Coct. E.M. Xapuenko, E.FO. JIpnurBan — Jlyrauck:
Nzn-go JIT'Y um. B. Hans, 2022. — 55 c.

7. Meroauyeckne ykazaHusi K Ja0oOpaTOpHBIM paboTaM 1o AuciumuinHe «OOmmii
buznyeckuit NpakTUKyM» (B 6-TH 4acTAX), 4acTh 4. «DIEKTPUUECTBO U MAarHETU3M» (IS CTY/I€HTOB
HanpasneHus noarotosku 03.03.02 dusuka) / Coct. E.W. Xapuenko, C.A. Kamenes — JIyrauck: 13a-
Bo JII'Y um. B. Jlans, 2022. — 84 c.
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8. Meroanyeckue ykazaHus K JabopaTOpHbIM paboTraM 1o AucCHUIUIHHE «OO0mmmii
¢usnueckuil mpakTUKymM» (B 6-TW dYacTsAX), 4acTh 5 «OnTuka» (A7 CTYIACHTOB HAalpaBlICHUS
noarotoBku 03.03.02 ®dusuka) / Coct. E.M. Xapuenko, A.B. Hanenko — Jlyranck: U3a-so JII'Y um.
B. Jans, 2022. — 60 c. Per.Ne 0712 ot 11.02.2022 r.

9. Meronuueckue ykKazaHus K JabopatopHbIM paboTam 1o JaucuuIuinHe «OO0muin
buznYecKuil TPaKTUKYyM» (B 6-TH YacTAX), 4acTh 6. «Dusnka atoMay (U1 CTyICHTOB HAIPaBICHUS
noarotoBku 03.03.02 duszuka) / Coct. E.M. Xapuenko, C.A. Kamenes — Jlyrauck: U3a-so JIT'Y um.
B. Hans, 2022. — 25 c.

10. MeTonnueckue ykazaHHsi K CaMOCTOATENIbHON padoTe no aucturiuHe «Dusukay / Cocr.
E.1O. JIpnutBan, A.B. Yanenko. — Jlyranck: M3a-so JIT'Y um. B. Hans, 2023 — 90 c.

11. Meronuyeckue yka3aHus K MPaKTHUYECKUM 3aHATUAM 1o aucuuruinie «Dusukay (B 2-x
qacTax), yacte 1 «Mexanuka. Monekymspuas ¢gusuka» / Coct.: C.A. Kamenes, B.A. I'peuka. —
Jlyranck: U3a-so JIT'Y um. B. Jlans, 2020. — 188 c.

12. MeTonnueckne yka3aHusl K IPAKTUYECKUM 3aHITHSAM MO AUCHUIUITMHE «Du3nka» (B 2-X
YacTsX), 4acTh 2 « DNEKTPUIECTBO ¥ MarHeTu3M. OnTuka. AToMHas u sinepHas pusukay / Cocrt.: C.A.
Kamenes, B.A. I'peuka. — JIyranck: U3n-Bo JII'Y um. B. lans, 2021. — 194 c.

r) UurepHer-pecypcsol:

e MunncrepcTBO 00pa3oBanus U Hayku Poccuiickoit denepannu — http://MuHOOpHAYKH.pd/

e OeniepanbHas ciyk0a 1o Haa30py B cepe oOpasoBanus u Hayku — http://obrnadzor.gov.ru/

e[lopran ®denepaibHBIX T'OCYIAPCTBEHHBIX O00pPA30BATEIBHBIX CTAHIAAPTOB BBICIICTO
obpasoBanus — http://fgosvo.ru

e Oenepanbhblil moptan «Poccuiickoe odOpasoBanue» — http://www.edu.ru/

e lndopmanmonnas cucrema «EauHOEe OKHO J0CTyma K OOpa3oBaTeNbHBIM pecypcam» —
http://window.edu.ru/

e OeniepanbHbIN IIEHTP HHPOPMALIMOHHO-00pa30BaTeIbHbBIX pecypcoB — http://fcior.edu.ru/

DJIeKTPOHHBIE O0HOJINOTEYHbIE CHCTEMBbI M Pecypchl

® DJIEKTPOHHO-OUOINOTEUHAS cucrema «KoHcynbrant CTYJEHTa» —
http://www.studentlibrary.ru/cgi—bin/mb4x

¢ DIeKTPOHHO-0nOIMoTeuHas cucrema «StudMed.ruy —https://www.studmed.ru

e DyieKTpoHHBIN  KaTtamor HayuHo-texHuueckoit Oubmmoreku HOPTIIY  (HIIN) -
https://libweb.srspu.ru/MegaProWeb/Web

e O6pazoBarenbHas miardopma KOpaiit — https://urait.ru/register

e Hayunas snekrponnas oudmuoreka eLibrary — https://www.elibrary.ru/defaultx.asp

Nudopmaunonublii pecypce 6M6,140TEKH 00pa30BaTEIbHONH OPraHu3alun
e Hayunas 6ubanorexa umenu A. H. Konsiera — http://biblio.dahluniver.ru/

7. MaTepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHIIIMHBI

OcBoenue aucuuniaMHbl «®U3MKa» MOPEANOIaraeT HCIOJIb30BAaHUE aKaJIEeMHUYECKUX
ayIuTOpUd W y4eOHBIX TabOpaTOpUi, COOTBETCTBYIOIIMX JACHCTBYIOIIMM CaHHUTAPHBIM H
IIPOTUBOIIOKAPHBIM IPAaBUJIaM U HOPMaM.

[Ipouee: pabGouee mecTo mpemnojaBaTesisi, OCHAIEHHOE KOMIIBIOTEPOM C JOCTYIOM B
NnTepHerT.
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IIporpammHoe o0ecnieyenue:

DyHKIHOHAIBHOE
Ha3Ha4YeHHue

BecmiiaTHoe
nporpaMMHoe
odecrmeyeHue

CceblIKH

OducHbIif maker

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OmneparroHHast UBUNTU 19.04 https://ubuntu.com/
cucrema https://ru.wikipedia.org/wiki/Ubuntu
Bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

ITouyTOBBIN KIUEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

daii-MeHeKep

Far Manager

http://www.farmanager.com/download.php

ApxuBarop 7Zip http://www.7-zip.org/
I'paduueckuii GIMP (GNU Image http://www.gimp.org/
penakTop Manipulation http://gimp.ru/viewpage.php?page_id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuornueiiep VLC http://www.videolan.org/vic/
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8. MOoH/1 OLIEHOYHBIX CPEICTB IJIsl MPOBeeHNs] TEKYIIero KOHTPOJIS U MPOMeKyTOUHOI
aTTecTalMy MO JUCHHUIINHE

IIacnopr

OLIEHOYHBIX CPEJACTB M0 Y4eOHOH IUCIUILINHE

«DPusukay

[lepeuens KoMMeTeHLINH (37IEMEHTOB KOMIIETEHIIUH ), HOPMUPYEMBIX B pe3yJIbTaTe OCBOCHUS
y4eOHON JUCHUTUIMHBI (MOIYJIS) WIIM MPAKTUKU

JIBHBIX 3aJa4.

Nuaukatopel
Kon DopMyHpoBKa JIOCTUKEHUI KOHTpOJIprGMl;IC Drarnbl
Ne . | KOMIIETSHIIUHN TEeMBI Y4eOHOM dbopmupoBaHws
n/n IEOHTP OJMPYEMO |- KOHTPOIMPYEMOH (o JUCLIUILINHEL, (cemecTtp
i KOMIICTCHITUU KOMIICTCHITUN N
peanuzyemoit MPaKTUKHU U3YyUYCHUS)
JIUCLUTLIINHE)
1 | OIIK-1. Crocoben OIIK-1.1 Tema 1. MexaHuka. 1
YUYUTBIBATh Y4aursiBaeT Tema 2. Mexanuka 1
COBpPEMEHHBIE COBPEMEHHBIE | JKUJKOCTCH U ra3oB.
TEHACHIINHU TEHIACHLIUH Tema 3. Konebanus u 1
Pa3BUTHS TEXHUKHU | Pa3BUTHS BOJIHEL
M TEXHOJIOTUM B BBIYUCIIUTEIb Tema 4. OCHOBBI 1
obnactu HOU TCXHHKU, MoﬂeKyﬂng()f/'[ (1)1/131/11(1/1
TeXHOC(hepHOU uH(popMaIoH | Tema 5. 1
6C3OH3.CHOCTI/I, HBIX Cratuctuueckast
W3MEPUTEIIBHOM U | TEXHOJIOTHI pusnka u
BBIYMCIMTEIBHON | IPH PCLICHUH | TepMOIMHAMUKA
TEXHUKHU, TUITOBBIX Tema 6. 2
MH(POPMAIIMOHHBIX | 3a7a4 B | DJIeKTPUYECTRO.
TEXHOJIOTHH 1pu obnactu Tema 7. MarueTusm. 2
PEIIEHUH THIIOBBIX | TPOYECCUOHA | Tema 8. OmTHKA. 2
3a7a4 B 001acTH JTBHOM KBaHTOBast IPUpPOaa
npodeccnoHanbHOM| 1eATeIbHOCTH, W3ITY{CHISL.
JIESITETLHOCTH. CBS3AHHOW  C | Tema 9. AToMHAs U 2
3QIUTOH _ | simepHas duzmka.
OKpYXaroIei
cpensl H
obecrieueHrEM
0€30IMacHOCTH
YeI0BEKa.
OIIK-1.2
Ucnonp3yer
Hay4HbIE
3HaHUS IS
peLeHust
npodeccuona
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Iloka3aTeau U K

PUTCPUH OLICHUBAHUA KOMHCTEHIII/Iﬁ, OIMMCAHMEC IIKAJ OHCHUBAHUA

Nuaukatopel
Ne Kon JOCTHKEHU I IIepeuenn Konrpomupyembie| HaumeHoBan
W KOHTPOJIUPYEMOn KOMneTeHuHﬁ(vno TJTAHUPYEMBIX TEeMBbI y4eOHOM OLIEHOYHOTC
KOMITETCHIIMH peanuzyemoit pe3yIbTaTOB JUCHUTITUHBI cpelcTBa
JIMCIATIIINHE)

1. | OIIK-1 OIIK-1.1 3HaTh: ocHoBHBIE | Temsl 1 Bomnpocsl
YyurteIBaeT 3aKkoHbl ¢u3uKu U | Temsl 2 9K3aMEHAIIHOH]
COBPEMEHHbBIC TPAHUIIBI ux | Temsr 3 pabor,
TEHACHIINU IPUMEHUMOCTH; Tewmsr 4 KOHTPOJIbHBIE
pa3BUTHUA OCHOBHBIEC BeJIMYUHBI | Temsbl 5 paboThI.
BBIYMCIIUTEIIBHOM u ¢dbuznveckue | Tembl 6
TEXHUKH, KOHCTAHTHI, nx | Temsr 7
MH(OPMALIMOHHBIX | ONpEIENIeHUE, CMBICH, | TeMbl 8
TEXHOJIOTHI pH | cocoObl U eauHULbl | Tembl 9
pEIICHUH THUIOBBIX | UX U3MEPEHHUS.
3agad B 00JIacTH | YMeThb: yKa3aTh,
npodeccnoHanbHOM | Kakue 3aKOHBI
e TeTbHOCTH, ONMCHIBAIOT JAaHHOE
CBSI3aHHOM c | sBiieHne uin Y EKT;
3aIUTON VCTOJIKOBBIBATh
OKpYyXKaromieu CMBICT  (DPU3HUECKUX
Cpelbl U | BeJIMYUH U TIOHSTHUH;
obecrnieueHneM 3aMMChIBaTh
0€30MacHOCTH ypaBHEHUS TUISE
YeJ0BeKa. (bu3MYECKUX BEIMYUH

B cucreme CU;
UCII0JIb30BaTh
pa3IuyHbIE METOAUKU
(buznuecKkux
A3MEPEHUN u
o0paboTku
AKCTIIEPUMEHTAIbHBIX
JAHHBIX TEXHUYECKUX
pooJIeM.

Baaners: HaBbIKaMu
WCTIOb30BaHMS
OCHOBHBIX
o01epu3nIecKuX
3aKOHOB U
MIPUHIIUIIOB B
BOKHEUIIINX
MPAKTUYECKUX
TIPUIIOKEHUSX;
METOJI0JIOTUEN
pelieHus 3agad Bcex
paznenos o0reit

(bu3MKKM, B TOM YHCIe
3a/1a4, ISl pelleHus
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KOTOPBIX
HEOOXOMUMBI 3HAHUS
u3 Pa3INnYHbIX
paszeinos
JTUCIATIINHEL.

OIIK-1.2
Hcnosnb3yer
Hay4YHbIC  3HAHHSA
L peLIeHHs
npodeccnoHaTbHBIX
3aad.

3HaTh: HA3HAYCHUE U
NPUHLUIBL AEHCTBHS
BAKHEUIINX
(buzmIecKux
mpudOpPOB,  METOIBI
TEOPETUUECKHUX u
SKCIEPUMEHTAIBHBIX
HACCIIEIOBAaHUMN.
Ymers:
M0JIb30BaTHCS
o0opyioBaHUEM,
U3MEPUTEbHBIMU
npulopamu.
Boinmonuate  aHanus
(buzmuecKux
MPOILIECCOB c
pUMEHEHUEM
COBpPEMEHHBIX
METO/I0JIOTUH.
Baanern:
MOHSITHSIMH u
3aKOHaMU  (PU3UKH,
METO/IaMH
PUMEHEHUS
(u3MYECKUX 3aKOHOB
u IIPOLIECCOB,
MeTtogamMu  (pu3uKo-
MaTeMaTU4eCcKOoro
aHaJn3a TUTST
pelIeHus
€CTECTBEHHOHAYYHBIX
3amad, (hU3MYECKOro
MOJICIMPOBAHUS B
UHXEHEPHOU
MpaKTuKe; 00padboTKu
u
WHTEPIPETUPOBAHUS
pe3yabTaTOB
JKCTIEPUMEHTA.

Tewmsr 1
Tembl 2
Tewmsr 3
Tewmer 4
Temn! 5
Temsl 6
Temnr 7
Temsbr 8
Tembl 9

Bomnpocsl
HK3aMEHaIMOH!
pabor,
KOHTPOJIbHBIE
paboThI

OueHoYHbIE CpeCTBA MO AUCHUILVIUHE «DU3uKa»

Bonpochl K KOHTPOJILHBIM padoTam:

TecTbl

1 cemecmp
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1. MaTepuanbHasi TOUKa ABHKETCS BOJb ocu OX, 3aBUCUMOCTb KOOPJIMHATHI X OT BpeMeHH t umeer

i1 X = 3+ 2t +05t2, OnpezenuTh 3Ha4eHUE CKOPOCTU TOYKU B MOMEHT BpeMeHH t=2 C.
A)4wm/c; B)4,5m/c; B)Swm/c; T)3,5wm/c.

2. 3a 3 cexyH/Ibl CKOPOCTh PaBHOMEPHO BhIpociia ¢ 3 km/4 10 39 km/4. OnpeaenuTs yCKOpEHHE.
A) 12 km/9?;, B) 3,33 m/c?; B) 12 m/c?; T) 0,3 m/c?.

3. OnpenenuTh yrioByH CKOPOCTh TOYKH PAaBHOMEPHO Bpamiaromieics co ckopoctbio 0=0,5 m/c o
OKpYX)HOCTH paguyca R=25 cm.
A) 0,5 pan/c; b) 2 pan/c; B) 0,02 pan/c; I') S5 pan/c.

4. Ha marepuaiabHyl TOUYKY JEHCTBYIOT JBE B3auMHO mepreHaukyaspubie cuibl 0,3 H u 0,4 H.
PesynpTpytomias cuna 1eHCTBUS paBHA...
A)O0,1H; b)0,7H; B)0,5H; I)-0,1H.

5. C kakoil cuiIoil HYXHO NEWCTBOBaTh Ha TEJNO Maccoil M=3 Kr, 4To Obl OHO JBUTAIOCH C
TIOCTOSTHHBIM yCKOpeHHeM a=1,5 m/c??
A)9H; B)2H; B)0,5H; I'4,5H.

6. K mpyxune, pactsaayToii Ha 3 cM npuiiokeHa cuna 39 H. Haiitu )x€cTKOCTh Py KHUHBI.
A)1,3H; b)1300H; B)117H; I') 1,17 H.

7. Uemy paBHA KHHETHYECKasi DHEPTHUS IIapa Maccoi 4 Kr, 001a1aromero uMITyJibcom 12 xkr-m/c?
A) 36 IIx; b)24 Jx; B) 18 IIx; I')6 Ix.

8. HaliT MOMEHT MHEpIMH MaTepHaIbHON TOYKU ¢ Maccod M=9 Kr, yIaJI€HHOW OT OCH BpaIICHUS
Ha paccrostHue =9 cMm.
A) 729 xr-m?;, B) 81 kr'M%;, B) 0,073 kr-m?; T') 1 kr-M2.

9. MoMeHT MHepIMH Koneca 5 kr-M%. Kakoif MOMEHT CHJI TIPHIIOKEH K KOJECY, BPAIIAIOIIEeMycs C
yrinoBeM yckoperneM e=0,02 pan/c?
A)0,4H-wm; B)0,5HMm; B)0,004 HwMm; 10,1 H-wm.

10. OnpenennuTh MOMEHT HMITYIbCa Tela C MOMEHTOM WHepHMM J=2 KIr'M2, BPAIIAIONIETocs C
YTIIOBOW CKOPOCTBIO =8 pajy/c.
A) 16 xr-m%/c; B) 4 xkr-m?/c; B) 0,25 kr-m?/c; T) 1 krem?/c.

11. Cxonbko monekyn B 1000 mounb BemecTBa?
A) 6,02:10%; B) 10% B) 6,02-:10%; T') 100.

12. CkonpKO KoM4ecTBa BemiecTa B 32 rpaMmmax kuciopoaa O2?
A) 0,001 monb; b) 2 monp; B) 32 mons; I') 1 Monb.

13. Onpexnenuts Mosipayto Maccy H2SOa.
A) 78102 kr/moms;  B) 98102 kr/mons;  B) 98 kr/mons; I') 50-102 kr/mos.

14. Beipa3uts Temnepatypy 27 °C B enununax nsmepenus CHU.
A)273K; b)117°C; B)300K; I')27°C.

15. Kak u3MeHUTCS AaBleHHE WACaTbHOTO ra3a, HaXOMAAIIETOCs B TEPMETUYHON EMKOCTHU MpH
nosbiieHny temneparypsl ¢ 300 K no 450 K?
A) BeIpactet B 1,5 paza; b) monmsutcs B 1,5 pasa;
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B) Beipactet Ha 150 [1a; I') monusurcs Ha 150 I1a.

16. Kak n3aMeHuTCs 1aBleHUE UIeaTbHOIO ra3a Mpy YBeIWYeHUH KOHIIEHTpaluu B 3 pa3a u
CHIKEHUU TEPMOJIMHAMHYECKOU TeMneparypsl B 2 paza?

A) ymensmutcs B 1,5 pa3a; b) yBenuuures B 1,5 pa3a;

B) yBennuutcs B 6 pa3; I') ymensiuuntcs B 6 pas.

17. Kakas pa6GoTa coBepuIaeTcs HaeaabHbIM Fa30M MPH PACIIMPEHHH OT 2 M° 10 7 M° U TIOCTOSIHHOM
napiaenuu 100xI[Ia?
A) 500 x[Ix; B)20 xIx; B) 50 mx/x; I)0,02 x/x.

18. UneanbHOMY ra3y cooOnmm KommdecTBO TerioTel Q=5 k/[k. Kak u3MeHUTCS €ro BHYTPECHHSS
SHEPTHs OH COBepIIUT padoty A=3 kJ[x?

A) yBenuuutes Ha 2 k/[x; B) ymenbmurces Ha 2 xk/[x;

B) yBenuuntcs Ha 8 k/[x; 1) ymensmmTcs Ha 8 kJ[x.

19. OnpenenuTp K.I1.J1. TIpOIIECca, €CIIU Ta3 MOJIYYHII OT HarpeBaTelisi KOJIMYeCTBO TEIOTH 9 kK, a
oxJlaauTeNto nepenan 6 kJx.
A)1/4; B)2/3; B)1/2; T')1/3.

20. KakoBa Temneparypa oxmaautens npu nukie Kapro, ecnm k.. nukma 0,2, a Temneparypa
Harpesatess 400 K?
A)333K; B)80K; B)320K; I')480K.

2 cemecmp

1. Kak u3MeHuTCs cuiaa B3aMMOAEHUCTBHS JIBYX TOUYEUHBIX 3aps]IOB, €CIM JIEKTPUUECKUH 3apsj
Ka)KJ0ro yBEJIMYUTH B 3 pa3a, OAHOBPEMEHHO YBEJIIMYUB PACCTOSIHUE MEXAY HUMH B 3 pasza?

A) He uzmenurcs; b) yBenuuutcs B 3 pasa;

B) ymenbmintcs B 3 paza; I') yBenuuutcs B 9 pas.

2. KakoBa HampspKEHHOCTb 3JIEKTPUUECKOIO IMOJIs, €CIM Ha TO4euHbId 3apsn BenuuuHbl 0,2 Kn
neicreyer cwita 100 H?
A)20B/m; B)500B/M; B)0,002B/m; T') 20 B.

3. YUemy paBeH MOTEHIUAT JIEKTPUUECKOTO MO B TOUKE, B KOTOPOU SIIEKTPUUECKUM 3apsi
BennunHoi 0,03 K obnanaer sueprueit 0,18 [Ix?
A)15B; b)0,054B; B)21B; I')6B.

4. HaiiTi 251eKTpOEMKOCTb IBYX KOHJACHCATOPOB, EMKOCThIO 3 MK®D, coeTMHEHHBIX

IIOCJIEI0BATEIBHO.
A) 0,67 Mx®; B) 6 Mx®; B) 3 Mx®; I') 1,5 mx®.

5. Haiitn 31eKTpOeMKOCTh ABYX KOHJIEHCATOPOB, EMKOCThIO 3 MK®D, COEIMHEHHBIX NapaJlIeNIbHO.
A) 3 Mx®; B) 1,5 mMx®; B) 6 Mmx®; I') 0,67 MxD.

6. B onHOpoHOE 3reKTpuyeckoe noje ¢ HanpsokeHHocTh £=1800 B/M momecTunu JUAIEKTPUK C
JIADJIEKTPUYECKON MPOHUIIAEMOCThIO £=6. KakoBa Hanps>KeHHOCTH MOJISI BHYTPU JUAJIEKTPHUKA?
A) 300 B/m; Bb) 50 B/mM; B) 150 B/m; T') 1080 B/m.

7. Kakoii 3apsaa JOJIZKCH HpOﬁTI/I qepe3 NMOMNEpCIHOC CCUHCHUEC TPOBOJHUKA 34 1 MHUHYTY, ‘ITO6LI TOK
ObL1 paBeH 60MKA?
A)10°Kin; B)6010°Knx; B) 10%Kn; T)3,6107° K.
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8. Kakoii Tok moreueT uepes pe3uctop conpoTtuBiecHueM R=2500 Om npu pa3HOCTH MOTSHITUAIOB

Ha ero koumax 10B?
A)250 A; B)250mA; B)4wmA; T)4A.

9. Kakas sHeprus BblIIIENAETCS B IPOBOJHUKE ¢ conpoTuBiaeHreM 300 OM 3a MOJIMUHYTHI TPU
nporekanuu Toka 200 MA?
A) 6 Ixx; b) 1800 Ix; B) 360 Ix; I') 9 x/lx.

10. [IBa pe3ucropa, conpotuBiecHueM 2 OM KaKIblid, COEMHEHBI MapajieabrHo. KakoBo

COIIPOTUBJICHUEC TAKOT'O COGI[I/IHCHI/ISI?
A)40m; B)10m; B)20Mm; I')30m.

11. DnekrpoH (3apsx -1,6:10°Kx) Betren co ckopocThio V=5 M/c B 0JJHOPOJJHOE MArHUTHOE TI0JIE
B=300 MxTn neprneHuKyIIpHO TUHUAM UHIYKIUHU. ONpenennuTh 3HaU€HNUEe CUIIbL, 1EHCTBYOIIEN

Ha IIPpOTOH B MarHUTHOM IIO0JIC.
A)2,410°H; B)2,410%H; B)2410°H; TI')0H.

12. Kak u3MeHuTCs cujia ACMCTBUS OHOPOJIHOTO MAarHUTHOTO TIOJIS HA AJIEKTPOH, €CIIU YTOJI MEKITY
CKOPOCTBIO AJIEKTPOHA U BEKTOPOM MarHMTHOW MHIYKUIUU U3MEHUTH OoT 30° 1o 90°?7

A) yBenuuuted B 2 paza; b) ymenbmmres B 2 pasa;

B) ysenuuntes B 3 paza; I') ymenbuTces B 3 pasa.

13. Omnpenenute BepHOE HaIpaBiieHUE CHIIbI JIopeHna s OTpUIaTeIFHOTO 3aps/a.
—

v v v AD
_q § -q g g EI Fl §
(® = 0% S - - -
= = -q -q
Fx Fx
A b B r

14. OnpenenuTs BepHOE HAMPABICHUE JTUHUNA WHIYKIIUA MATHUTHOTO TIOJISI PSIMOJIMHEHHOTO
IIPOBOJHUKA C TOKOM.

AT AT AT AT

A e el == p ~ T T

15. Kak u3MeHHUTCs MHIYKIMS MarHUTHOTO TIOJIsI, CO3/1aBa€MOro 0ECKOHEYHO JJTUHHBIM
IIPOBOJAHMKOM, €CJIM CHIJIy TOKa YBEIMUUTH B 1,5 pa3a, a TouKy HaOJt0IeHUs yIaIuTh Ha
paccrosiHue B 3 paza 6osbliee?

A) ymenbmmuTes B 2 paza; b) yBenuuures B 2 pasa;

B) ne uamenutcs; I') ymennmutes B 1,5 pasa.

16. Ecnu cuity TOka B IByX HapajjieNIbHBIX MPOBO/IAX YBEIUYUTH BABOE, a PACCTOSHUE MEXKTy HUMHU
YMEHBIINUTH B 3 pa3a, TO CHJIa UX B3aUMOJICHCTBHUSL...

A) yBennuures B 12 pa3; b) yBenuuures B 6 pas;

B) ymenbmutes B 6 pa3; I') ymenbmutes B 12 pas.

17. Inockwit KOHTYp TUTOMIa IR0 S=200 cM? HAXOUTCS B TOCTOSTHHOM OJHOPOJHOM MAarHUTHOM
nosie ¢ uykuuet B=0,3 Ti Tak, 4To TMHUM MarHUTHOW MHAYKLIHMH IPOHU3BIBAIOT IUIOMIA/Ib IO
yraom 60° k Hopmanu KoHTypa. OnpeaenuTs NOTOK MarHUTHOM MHIYKIIMH Yepe3 KOHTYP.
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A) 0,03 B6; B5)0,3B6; B)30B6; I')3 MmB6.

18. Kak u3MeHHUTCS MOTOK MarHUTHOW MHAYKIIMH Yepe3 KPYTJIbIN TUIOCKUI KOHTYP, €CIIH
MarHuTHas MHAYKIHS YMEHBIINUTCS B 3 pa3a’?

A) yBenuuurcs B 3 pa3a); b) ymenwmmurcs B 1,5 pas;

B) ymenbmintes B 9 pa3; I') ymensmures B 3 pasa.

19. MarauTHbIi OTOK Yepe3 NPOBOIALINI KOHTYp U3MEHSETCS PABHOMEPHO TakK, 4TO 3a 5 MUHYT
Bo3poc ¢ 0 B6 no 10 B6. Onpenenuts D/IC B KOHTYpeE.
A)0,5B; b)2B; B)0,03B; I')50B.

20. TTpoBoasmas paMKa miomaaso S=9 cM? Bpamaercs ¢ yrioBoi CKOPOCTbIO »=6 ¢ B
oaHOpoHOM MarHuTHOM noie ¢ B=0,45 Tn. Onpenenuts MakcuManibHoe 3HaueHue J/[C B pamke.
A)2,43mB; b)3kB; B)67,5MmkB; I')83 B.

21. Kakosa n3nmyuatensHocTs R aGcomoTHO uepHOro Tena npu Temneparype 20 °C?
A) 9 MB1/M?;, B) 418 Br/m?, B) 1,7:10° Br/m%;, T) 1 MxB1/M2.

22. Kak u3MeHMTCA W3IydaTeNbHOCTh aOCONIOTHO 4epHOro Ttena, ecau Temmeparypa ¢ 300 K
yBenuumiachk Ha 300 K?

A) yBenuuutes B 4 pasza; b) yBenuuutcs B 2 pasa;

B) yBenuuutcs B 16 pa3; ') He usmeHUTCS

23. KakoBa /jyiMHA BOJIHBI, HA KOTOPYIO TPUXOTUTCS MAaKCHMyM SHEPTHH U3Iy4eHUS aOCOIIOTHO
YepHOro Teja npu remmneparype 36,6 °C?
A) 9,37 mxm; B) 79,23 mxm; B) 0,63 mxm; I) 0,48 Mxm.

24. Onpenenuth Maccy GOTOHA H3ITYICHHS C JJTMHOW BOJTHBI 550 HM.
A)9,1-10% kr; B) 1,67-1027 kr; B)4,02:10%® kr; T)6,67- 107 kr.

25. KakoBa paboTa BbIXOJ]a 3JEKTPOHOB M3 MeTamia, eciu (oTorpdexT HauMHaAeTCsl IpU 4acToTe
u3nydeHus 5,28 10" I'it u BBIIE?
A)3,5-10%° IIx; B) 1,6-107° Ix; B)4,0-1072° JIx; T')4,7-101° k.

26. CornacHo ocryJjiataM Bopa, OMpeCACIINTb MOMCHT HMIIYJIbCAa JJICKTPOHA Ha CTaLII/IOHapHOﬁ
opbuTte ¢ N=3. INocrostHras ITrarka A=1,05-102* JIx-c.
A) 3,15-10% Tk-c; B) 1,05-10%* JIx-c; B)2,1:102* JIx-c; T)4,2:103 DTx-c.

27. SInpo 4Be’ umeer. ..
A) 4 neiitpona u 7 npotoHoB; b) 4 HeliTpoHa u 3 poTOHA;
B) 4 npotona u 7 Heiirponos; ') 4 nmporona u 3 HeWTpoHa.

28. YUeMy paBHO cpe/iHEe BpeMs JKU3HU T PAJHOAKTUBHOIO S/Ipa, €CJIU TOCTOSHHAS PaJIiOaKTUBHOTO
pacraga pasHa 1 al?
A)0,28-10%¢; B)60c; B)3600c; Il c.

29. Kak U3MeHHTCS aKTUBHOCTh M30TOMA C IIOCTOSHHOM paMoakTHBHOTO pacnaga A=1 mun™ 3a
Bpems t=41,6 c?

A) yMeHbIIUTCS TTOYTH 10 HyJisi; b) ymensimtes B 1,4 pasa;

B) ymensmmres B 1,17-10%8 pasa; T') ymensimmres B 2 pasa.

30. B pesynbrare saeproii peakmun 7N*+,He*—X+1H! o6pasosanocs aapo X. CKonbko HyKIOHOB
BXOJIUT B COCTAB szpa X?
A)17; B)8; B)9; T)0.
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Kpurtepun u mkana oneHMBaHHUs 10 OLEHOYHOMY cpeacTBY «TecTbi»

IITkana OllCHUBaHUI Kpurepuii onienHnBanus
(nHTEpBaN OAIIIOB)
ommgHO (5) KonTponbHas paboTa BbIINOIHEHA HA BBICOKOM YPOBHE (IIPaBUIIbHBIE
otBeThl 1anbl Ha 90-100% Bompocos/3a1aq)
xopoto (4) KonTponbHas paboTa BbIIOJIHEHA HA CPEAHEM YpOBHE (TMpaBUIbHBIC

OTBETHI AaHbl HA 75-89% Bompocos/3a1ay)

yaosnetsoputensHo (3) | KonTponpHas paboTa BhIloJIHEHA HA HU3KOM YPOBHE (TIPaBHIIbHBIC

otBeTHI 1anbl Ha 50-74% BonpocoB/3a1a4)

HEYAOBJICTBOPUTECIBHO KOHTpOJ’IBHaﬂ pa60Ta BBITIIOJITHCHA HAa HCYJOBJICTBOPHUTCIBHOM

(2) ypoBHE (TIpaBWJIbHBIE OTBETHI 1aHbl MeHee yeM Ha 50%)

OueHovHbIe CpeACTBA J1JIsl MPOMEKYTOYHOM aTTecTalluM (IK3aMeH)
Teoperuyeckne BONpPOChI
1 cemecmp

. Cuctrema orcuera. Tpaektopus. [1yTs. [lepemenienue.

. Ckopoctb. Yckopenue. TaHreHIMaabHOE U HOpMaJIbHOE YCKOPEHHUE.
. KunemaTtuka u xapakTepuCTUKH BpaIaTEeIbHOTO JBUKEHMUSL.

. 3axoHbl Herotona. Cuna. Mmnynbec. Macca.

. Cunsl B ipupoe. Busl B3aumoaecTBusl.

. 3aKOH COXPaHEHHUsI UMITYJIbCA.

. JIBMKeHue Tena NepeMeHHON MacChl.

. KoncepBarusHsie cuiibl. Pabota. MoOIHOCTS.

. Kunetnueckas sneprus. [loteHuuanbHas sHEprus.

10. 3akoH coxpaHeHUs SHEPTUH.

11. lenTp macc. [IBukeHue 1eHTpa Macc TBEPIOTO Tea.

12. MomenT unepuuu. Teopema IlItelinepa.

13. KuneTtnueckast SHEpTrHsi BpaICHHS.

14. MomeHT cuiibl. MOMEHT HMIyJIbCa.

15. Pa6ora nipu Bpamennu tena. OCHOBHOE YpaBHEHHME TMHAMHUKHU BPaIIaTeIbHOTO

OO ~NOoO U WN -

JBHXXCHUA.

16. 3ak0H coxpaHEHHUsI MOMEHTA UMITYJIbCA.

17. IlpeoGpa3zoBanus "anunes. [Toctynarer CTO.

18. IIpeobpazoBanus Jlopenna. Ciiencreus u3 npeodpasoBanuii Jlopenna.

19. HennepuuaibHble CUCTEMBI OTCUETA.

20. KonebarenpHblii nporiecc. 'apMoHnueckue koiaeOanus. Y paBHEHHE TAPMOHUIECKAX

KosiebaHui. XapakTepUCTUKU KOJIeOaHUH.

21. VYpaBHEHHE 3aTyXaroImUX KOJIeOaHUH U €T0 PelIeHuE.

22. YpaBHEHHE BbIHY>K/IEHHBIX KoJieOaHuil U ero perieHue. Pe3oHaHc.

23. IpyxunHbIi MasTHUK. OU3nyeckuii MassTHUK. MaTeMaTHIeCKUiT MasTHUK.

24. CnoxeHre rapMOHMYECKUX KoJIeOaHUH.

25. MexaHU4ecKue BOJTHBL Y paBHEHHE Oeryineil BOMHBL AMIUIMTY/Q, 9acTOTa, JJTHHA BOJIHEI,

(I)EBOB&H CKOPOCTH BOJIHBI. BomnnaoBoe YpaBHCHHUC.

26. TTpuatmn cyneprio3unyu BoiH. MaTepdepernus BoaH. CTosdre BOTHBIL.

27. 3BykoBble BonHbL D ekt Joriepa. Ynbrpazsyk. MH)pa3Byk.

28. Cunma Apxumena. Y CIIOBHE TUTaBaHUS TET.

29. YpaBHeHHe Hepa3pbIBHOCTU CTpyH. YpaBHeHHe bepHymiu. JlamuHapHoe u TypOyneHTHOe

Teuenue. Yucio PeliHonnaca.
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30. OcHOBHBIE TIOJNIOXKEHUS MoJIeKysipHO-KuHeTH4Yeckor Teopun (MKT). OcHoBHbIE
TIOHSITHSI U OTIPEICIICHUS] MOJIEKYJIIPHOW (PU3UKH.

31. UneanpHbiii ra3. CBOWCTBA HIAEANBHOTO Ta3a. TepMOIWHAMHUYECKHE TMapaMeTphl
COCTOSIHHUSI.

32. OcuoBuoe ypaBHenue MKT (VpaBuenne Kiaysmyca). VYpaBHEHHE COCTOSHHS
uneanbHoro rasza (Ypasuenune Menneneesa-Knaneiipona).

33. M3omporiecchl, 3aKOHBI H30MPOIIECCOB. p-V AHarpaMMbl H30IPOIIECCOB.

34. YpaBuenue Ban-nep-Baanbca. IlompaBku ypaBHenusi Ban-nep-Baamsca u  ux
busnueckuii cmuicit. 3orepmbr Ban-aep-Baanbca.

35. Pacnipenenenue MakcBemna. XapakTepHble CKOPOCTH pactpesesienus MakcBesia.

36. Pactipenenenne bonbumana. bapomerpudeckas popmyia.

37. SBnenus nepeHoca B TEPMOJIUHAMUYECKHU HEPaBHOBECHBIX CUCTEMax.
TennonpoBoanocts. Juddysus. BsaskocTs.

38. Uucno cremeHedl cBOOOIBI MOJICKYJbl. BHYTpEHHsIE SHEpPrHs TEPMOIUHAMUYECCKOU
CUCTEMBI. 3aKOH paBHOpACTIPEACIICHUS JHEPTUHU 10 CTEIIEHSM CBOOO/IBI.

39. Pabora, coBepmiaemas cHUCTEMOM Ipu H3MEHEHHUH oObema. OmpeneneHue padoTHI,
coBeplIaeMOi TePMOJAMHAMUYECKON CUCTEMOM TP U30IPOIIECCaX.

40. IlepBoe Hauyano tepMomuHaMuku. CIEICTBUS M3 TEPBOTO Hayala TEPMOJIMHAMUKH.
V3MeHeHre BHYTPEHHEH SHEepPTruy IpU U30IPOoIeccax.

41. KonnyecTBO TeIIOTHL. AnuabaTHdeckui mpouecc. YpaBHeHue aauabdbarsl. P-V
quarpamma aauabaTuyeckoro mpoiecca.

42. TermmoemkocTh. YpaBHeHue Maiiepa. [loka3zatens aguabdater (koadgdunuenT [Tyaccona).

43. TlomuTponHbIi Tporecc. Y paBHEHHsI MOJIUTPOIIBI, MOKa3aTenab noauTpomnsl. [lokazaTtens
MIOJIUTPOTIBI JIJIS1 ©30ITPOLIECCOB.

44. TennmoBas mamumHa. Kpyroele mpouecchl: p-V nuarpamMma, pabota Ipu KpyroBOM
npouecce, KII/I.

45. luxn Kapno: p-V auarpamma, onrcanue npoueccon 1ukiia, KITJI. Teopema Kapho.

46. TepmornHAMUYECKOE OTpeieIeHIE SHTPOIUU. CTaTUCTUIECKOE OTPE/ICIICHHE YHTPOITHH.
OCHOBHBIE CBOICTBA SHTPOIIUH.

47. 3smeHenune SHTPOMUH TP u3orpoieccax. Bropoe nagano repmoanHamuku. CiaeacTBust
U3 BTOPOT0 Havaja TePMOIMHAMUKHU.

2 cemecmp

1. DnexTpuueckuii 3aps ¥ 3aKOH €ro coxpaHeHus. 3akoH KyioHa.

2. Dnexrpudeckoe nose. HanpsskeHHOCTB IIEKTPHYECKOTO TTOJIS.

3. Teopema ["aycca u e€ npumeHeHue.

4. PaboTa nipy nepeMeIieHun 3apsja B 3JIEKTPUUECKOM IOJI€.

5. Hupkyssiust Bextopa E.

6. [ToTeHIman 1 pa3HOCTh MOTEHINAIOB. DKBUTIOTEHIIHAILHBIE TIOBEPXHOCTH.

7. CBs3b MEX/y HaNpPsDKEHHOCTBIO M TIOTEHIIUAJIOM.

8. JIMdJIEeKTPUKH ¥ IPOBOTHHUKH B JIEKTPHYECKOM TIOJIE.

9. BekTOp 37€KTPUUECKOTr0 CMEIIEHHUSI.

10. DnekrpoemrocTh. KoHneHcarop. CoemuHeHNE KOHICHCATOPOB.

11. DHeprus 3apsHKEHHOT0 KOHAEHCATOpa. DHEPTHs SJEKTPUIECKOro MOJIs.

12. TlocrosiHHbI  AmekTpuueckuii Tok. Cmia TOKa, IDIOTHOCTh Toka. CONpOTHBIICHUE.
Onexrpoasmxyas cuia (3/1C).

13. 3akon Oma JuIst yJacTKa U TIOJTHOM TICTTH.

14. 3axon Jxoyns-Jlenna.

15. Pa3BeTBieHHbIe dnekTprueckue nenu. [Ipasuna Kupxroda.

16. MaruuTHOe nosie. MaruHuTHast HHAYKIHS 1 HAPsHKEHHOCTh MarHUTHOTO TIOJIS.

17. 3akon buo-Casapa-Jlamnaca u ero mpumMeHeHue.

18. B3anmoneiicTBre TOKOB. 3aKOH AMIepa.

19. DnekTpudeckas yacTuna B MarHuTHOM riosie. Cra JlopeHtia.
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20. Cunosbie mrHMKA MarHUTHOTO ToJist. L{upkyssiust Bekropos B u H. Teopema o momHoM Toke.

21. MarauTHsIi 1oToK. Pabota 1o nepeMenieHnio Toka B MarHUTHOM TIOJIE.

22. SIBneHne dIEKTPOMArHUTHOW MHAYKIKU. 3akoH Dapanes. Bpamenue pamku B
MarHUTHOM TIOJI€.

23. SIBnenue caMOMHIyKIUHU. IHTyKTUBHOCTb KOHTYpa.

24 VI3aMeHeHue TOKa MPH 3aMBIKAaHUU 1SN U Pa3MbIKAaHUH IICTIH.

25. DHeprusi MarHuTHOTO MOJIA. DHEPrusi KOHTYpa C TOKOM.

26. Konebarenpubiii  KOHTYp. CBOOOJHBIC JJICKTpOMAarHUTHBIE KosieOanus. Dopmyna
TomcoHa.

27. 3aryxaromue 1 BBIHYKICHHBIE 2JIEKTpOMarHuTHeIe Konebanus. uddepennmansHoe
ypaBHEHHUE KOJIeOaHUH U €ro peleHue.

28. Ilepemennslii TOK. 3akoH OMa [T IEPEMEHHOT0 TOKa. MOIIHOCTh IEPEMEHHOTO TOKA.
BekTopHble AuarpaMMBsi.

29. OcHOBHBIE 3aKOHBI TeoMeTpuieckor onTuku. [IpuHiun depma.

30. ®opmyna Tonkor nuH3bL [locTpoeHne n300pakeHni B TOHKUX JuH3aX. DoKyc, HokycHOe
paccTOsTHUE, ONTUYECKAs! CUIIA.

31. UnTtepdepennus ceera. Judpakiws cseta. [Tpumepsr.

32. Ionsipusanus cBeta. 3akoH Maroca. 3akoH bprocrepa.

33. INornomenue ceera. 3akon byrepa.

34. IIpencrapnenue cBeTa Kak 3J1eKTPOMarHATHOM BOJTHBL

35. TermoBoe nM3NMydeHUe U €ro XapakTepucTuku. 3akoH Kupxroda.

36. Abcomrotao yepHoe Teno. Dopmyna Penes-/xunca.

37. 3akonsl cMmemenus Buna. 3akon Credana-bonbinmana.

38. ®opmyma [Tnanka. OTOHEL.

39. JlaBnenue csera. @oroaddext. YpaBuenue dporodddekra.

40. Dddexr Komnrona.

41. Sinepuas mogens aroma. [loctynatel bopa. ATom Boopoaa 1 BOIOPOAONIOA00HbIE AaTOMBI
o bopy.

42. Bonnsl e bpoitnst. CooTHOIICHHE HEOTIPEACIICHHOCTEH.

43. BonaoBas Gynkuus. Ypasaenue lllpenunrepa.

44. ATom Bojopona B KBAHTOBOM MexaHuke. KBaHTOBble umcina. OepMHOHBI U OO30HBL
ITpuanun [Taymm. [leprpoguueckas cucrema 31eMeHTOB MeHeneesa.

45. CocTaB 1 XapaKTepUCTUKU aTOMHOTO S/Ipa.

46. JleekT Macchl ¥ SHEPTHSI CBS3H sApa. DHEPreTHKa SACPHBIX PEaKIINN.

47. PaiMOaKTUBHOCTbH. 3aKOH PAJAMOAKTUBHOTO pacmaga. AKTUBHOCTb.

48. SInepHble peakyn: a-pacnaj, B-pacnan, y-uznydeHue. [Ipaswia cmemenns. HetpuHo

49. Peakuuu JeTIeHUs] K CHHTE3a aTOMHBIX siziep. SliepHble peakiuu moJ 1eHCTBUEM
HEUTPOHOB. LlenHbie peakiuy.

IIpakTHYeckne 3a1aHUA
1 cemecmp

3agaua 1. J[BukeHre MaTepHalTbHON TOYKH 33a7aHO ypaBHeHHeM X=At+Bt% rme A=4 m/c?
B=-0,05 m/c®. OnpenenuTh MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOUKM paBHA Hymo. Haiitn B
ATOT MOMEHT BPEMEHH KOOPAMHATY U YCKOPEHHE.

3angaua 2. MarepuaibHas TOUKa BpalaeTcst Ha paccTostHUM =20 cM BOKpPYT HENOJBH)KHOM
ocu 110 3aKony =A+Bt+Ct3, rne A=3 pan, B=-1 pan/c®, C=0,1 pan/c’. B MomenT Bpemenn t=10 ¢
OTIpENIeIUTh TAHTCHLIUAIBHOE d7, HOPMAJIBHOE dn U TIOJHOE 8 YCKOPEHHS TOUKH.

3agauya 3. Ha rnankom crone nexxuT Opycok maccoii m=4 kr. K Opycky mpuBsizaHbI aBa
IIHypa, MePEeKUHYThIe Yepe3 HEMOBMKHBIE OJIOKH, MPUKPEIIEHHBIE K MPOTUBOMOIOKHBIM KpasM
crona. K KoHIIaM IHypOB MOABEIIEHBI THPH, MACCHI KOTOPBIX M1=1 kr 1 My=2 kr. HaliTn yckopenue,
C KOTOPBIM JIBHKETCS] OPYCOK, U CHITy HATSDHKEHUS KaXX10T0 U3 IHYpoB. Maccoii GJ10KOB M TpeHHEM
npeHeOpeyb.
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3anaua 4. MaTtepuaiibHasi TOYKa MacCoi M=3 KT JBMIKETCS TIO]T ICHCTBUEM HEKOTOPOI CHITBI
F cormacuo ypasuenuio X=Ct>+Dt®, rne C=2 m/c?, D=-0,1 m/c. Haiitu 3HaueHus >ToOi CHIBI B
MoMeHTHI BpeMeHH 11=1 ¢ u 12=2 c¢. OnpeaennTs MOMEHT BPEMEHH, KOTJa CUJIa PaBHA HYIIIO.

3angaua 5. Opyaue, )KeCTKO 3aKpeIUIeHHOE Ha JKEJIe3HOAOPOXKHOM Matdopme, TpOU3BOIUT
BBICTpPEJ BOJIb MOJOTHA KEJIE3HOW JOPOrd moja yrioM ¢=60° k JuHuM ropusonta. OnpenenuTb
ckopocts U otkara miardopmel, eciiu cHaps] BbUIeTaeT co ckopoctbio ©v=600 m/c. Macca
m1aThOpMbl ¢ OpyareM B cHapsnamu M=15 1, macca ogHoro cHapsma m=20 kr.

3apaua 6. I1lap maccoit m1=10 kr, IBHXKYIIMHACS CO CKOPOCTBIO 01=4 M/C, CTaJIKUBAETCA C
I1IapOM Maccoil My=4 Kr, CKOpOCTb v2 KoToporo pasHa 12 m/c. Cuuras yaap npsMbIM, HEYIPYTUM,
HaWTU CKOPOCTh ¥ IIAPOB TOCIIE yapa B IBYX Ciiy4dasx: 1) Maiblii map HaroHseT OOJibLION miap,
JBIKYILMICS B TOM )K€ HAIPaBJICHHUHU; 2) [Iapbl ABUKYTCS HABCTPEUY JIPYT IPYTy.

3apgava 7. [{ng cxarus npyxusbel Ha x1=1 cM HyxHO npuioxuTh cwity F=10 H. Kakyto
paboTy HY>KHO COBEPIIUTD, YTOOBI CIKATh MPYKUHY Ha x2=10 cm?

3agaya 8. OmpenenuTe JMHEHHYIO CKOPOCTh o IIGHTpa IIapa, CKaTHBIIErocs 0e3
CKOJIb)KEHHUSI TI0 HAKJIOHHOM TUIOCKOCTHU BBICOTOM h=1 M.

3agaua 9. Touka coBepuiaer rapmoHudeckue kosiebanusa. HauOompliee cmeleHHE Xmax
TOYKH PaBHO 5 cM, HauOoJbIIas CKOPOCTh Umax= 10 cm/c. HaifTu yriioByto 4acToTy @ KosnebaHuil u
MaKCHUMaJIbHOE YCKOPEHHUE max TOUKH.

3anaua 10. I'py3uk maccoit m=400 r, moBemeHHbIH K NPYXHHE, KOJIEOIETCs IO BEPTUKAIH
¢ neprogoM T=1 c. OnpenenuTs KeCTKOCTb K mpy»KHUHBI.

3agaya 11. CxobKO aTOMOB COICPKUTCS B PTYTH: 1) KonmudectBoM BemecTBa v=0,2 MOIb;
2) maccoii m=1r?

3agaua 12. OnpeaenuTh KOJUYIECTBO BEIIECTBA V BOJIOPO/IA, 3AIIOIHSIONIETO COCY] 00heMOM
V=3 11, ecnu KOHIIEHTpaLKs MOJIEKYJ]I ra3a B cocyae N=2 1028 w8,

3anaua 13. B 6ayone maxoaures ra3 npu remnepatype 71=400 K. [lo kakoii Temmeparypsl
T> Hay10 HarpeTh ra3, YToObI €ro JaBlieHUe yBeIU4YuIoch B 1,5 paza?

3anaua 14. bamon Bmectumocthio V=20 i1 3amonHen azorom npu temneparype 7=400K.
Korna gacTb raza uspacxonoBaiy, AaBieHue B Oamione nonusuiocs Ha Ap=200 klla. Onpenenuts
Maccy M u3pacxooBaHHOTo rasa. [Ipomecc cunTath H30TEPMHUECKUM.

3agaua 15. OmpenenuTh IUIOTHOCTh p BOJASHOIO Iapa, HaxXOSIIErocs MoJ JaBlICHHEM
p=2,5Ila u nmeromero temneparypy 7=250 K.

3anaua 16. MneanpHblil ra3 coBepuraer nukia KapHo mpu Temmeparypax XOJIOAMIbHHKA
7,=290 K u temnootmarunka 71=400 K. Bo ckombko pa3 yemmuutcs KIIJ[ # mwmkma, ecnm
TeMIepaTypa TelIooTAaTYhKa Bo3pacTeT 10 11 =600K?

3apaua 17. T'a3, cosepmatonmii nmukia Kapro, oTtnanm TemionpueMHUKy 75% TeIUIOTHI,
MOJYYeHHOH OT TermmooTaatynka. OmpenenuTs Temreparypy [z TEIUIONPUEMHUKA, eCIH
Temneparypa TermnootnaTunka 71=400 K.

3anaua 18. [Ipu xakoii TeMnepaType cpeIHsisi KHHETHIeCKast SHEPTHs <&, MOCTYIATEIbHOTO
JIBUKEHHUS MOJIEKYJIBI Ta3a paBHa 4,14 10 2 [x?

2 cemecmp

Bamaua 1. 3apsger Q1=1 MxKn u Q2=-1 mxKn wHaxomsrcs Ha paccrosHun (=10 cm.
OnpenenuTh HANPSHKEHHOCTh E W MOTEHIIMAI ¢ TIOJS B TOYKE, YAAJeHHOH Ha paccTosiHue r=10 cm
OT TIEPBOTO 3apsijia U JIekalled Ha JIMHHUU, MPOXOIAIIEH depe3 MEepBhId 3aps]l MEepHeHAUKYISIPHO
HanpaiieHu o oT Q1 k Qo.

3agaua 2. Ha n1Byx OeCKOHEUHBIX MapauIeNbHBIX TUIOCKOCTSIX PAaBHOMEPHO pacmpe/esieHbI
3apsjpl C MOBEPXHOCTHBIMH IIOTHOCTSIMH 01=0,2 MKKo/M? w1 02=-0,3 MxK/m?. Onpenenutsb
HATPSDKEHHOCTD TMOJISE MEXKIY M CHApPYKHU TUIOCKOCTEH.

3agaua 3. J[a xonaeHcaropa 3iekTpoeMKOCTIMU C1=3 MK® u C>=6 MKk® coequHEHBI
napajuiebHo u npucoenuHeHsl k Oatapee ¢ DJIC £=120 B. Omnpenemuts 3apsasl Q1 u Q2

KOHACHCATOPOB U PAa3HOCTHU NOTCHIHAJIOB Ui u Uz MCKAY OGKJ’I&Z{OK.
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3anaua 4. Tpu xonaencatopa eMkocTsIMU C1=1 MK®D, C>=2 Mk®D u C3=3 MK®D MOryT OBITH
COEIMHEHBI TapaIIIEIFHO WITU MOCIIeI0BaTENbHO. B KakoM ciiydae eMKOCTh OaTapen KOHIEHCATOPOB
0oJIbIIIe U BO CKOJIBKO pa3?

3agaya 5. Cua Toka B IPOBOJHUKE paBHOMEPHO HapacTaeT oT lg=0 mo 1=3 A B TeueHue
Bpemenu t=10 c. Onpenenuts 3apsaa Q, mporeaAnuii B MpOBOAHHUKE.

3agaua 6. Tpu pesucropa conporuBienusMu R1=1 Om, R2=2 Om u R3=3 Om MoryT OBITh
COEMHEHBI MapalieIbHO WIM TOCcjel0BaTeNibHO. B kakoM ciydae compoTuBieHHE OOJbIIEe U BO
CKOJIbKO pa3z?

3anpaua 7. Cwia Toka B mpoBoaHMKE conpoTuBieHueM R=100 Om paBHOMEpPHO HapacTaeT OT
10=0 10 Imax=10 A B Teuenue Bpemenu =30 ¢. OnpeaenuTh KOJINIECTBO TEIUIOTH Q, BBIICTUBIICECS
3a 3TO BpeMs B POBOJIHUKE.

3agaua 8. [1o nmpoBoy, COTHYTOMY B BHIE KBaJipaTa co CTOPOHOH 60 CM, Te4eT MOCTOSTHHBIN
TOK 3 A. HaiiTu MHIYKIIMIO MAarHUTHOTO MOJIs B [IEHTPE KBajpara.

3agaya 9. Ilo oOMOTKEe OuYeHb KOPOTKOH KaTyIIKH paamycoM =16 cm Teuer Tok =5 A.
Cxonbko BUTKOB N TPOBOJIOKM HAMOTAHO Ha KaTYUIKY, €CJIM HANPSKEHHOCTh H MarHuTHOro mnoss B
ee nentpe pasHa 800 A/m?

3agauya 10. /IBa [IMHHBIX MapaieNbHBIX IPOBO/IA HAXOIATCSA HAa PACCTOSHUU =5 CM OJIMH
ot apyroro. Ilo mpoBogamM TEeKyT B MPOTHBOIIOJIOXKHBIX HAINPaBICHHUSAX OXWHAKoBbie TOku 10 A
KX, HaliTu HanpsHyKeHHOCTh MAarHUTHOTO TOJISl B TOUKE, HAXOIAIICHCS Ha pacCTOSHUU 1=2 cM
OT OJTHOTO U =3 CM OT JpyToro MpoBoJa.

3agaua 11. ITpsmoii mposox aaunoi 1=10 cM, mo koropomy teder Tok 1=20 A, HaxoauTCs B
OJTHOPOJHOM MarHuTHOM mosie ¢ muaykuueir B=0,01 Tn. Haiitu yron o mMexmy HampaBiIeHHUSIMHU
BEKTOpa B M TOKa, eciiy Ha nMpoBoJ AekcTByeT cuia 10 mH.

3agauya 12. Beramcnuthe pagmyc R Oyrum OKpyKHOCTH, KOTOPYIO OINHCHIBAaeT MPOTOH B
MarHUTHOM MoJje ¢ uHAyKuue B=15 mT, ecinu ckopocTh L MPOTOHA paBHa 2 Mwm/c.

3anaua 13. B onnopogHoM marautHOM none ¢ uHaykmmed B=0,01 Tn maxogurcs mpsaMoit
npoBo auHOM 1=8 cM, paconokeHHbIi epHeHANKYIAPHO JIHHUIM HHAYKIHH. [0 poBoIy Teyer
Tok 1=2 A. Ilox neiicTBUEM cHIT TIOJIS IPOBOJ IIEPEMECTHIICS HA paccTosiHue S=5 cMm. Haiitu paboty
A cuit noss.

3agaua 14. B onmHopomnoM MarHuTHOM mnone ¢ uHaykuueid B=0,35 Tn paBHOMepHO C
yacrotoit N=480 mun! Bpamtaercs pamka, comepxanias N=500 suTkoB miomaasio S=50 cm?. Och
BpAILlleHUs JIGKUT B IUIOCKOCTH PAMKHM M NEPHEHIUKYJSpHA JUHUAM HHIYKIMUA. OnpenenuThb
MakcuMainbHy0 DJ{C UHIYKIIUU €max, BOSHUKAIOILYIO B PAMKE.

3amava 15. B nenm men tox 1=50 A. MCTOYHUK TOKa MOKHO OTKJIIOYUTH OT LIENH, HE
paspeiBas ee. Onpenenuts cury Toka depe3 t=0,01 ¢ mocine oTKiIIOUEHHs €€ OT UCTOYHHKA TOKa.
Comnpotusnenue nenu R=20 Owm, ee naayktuBHocth L=0,| I'H.

3agaua 16. UnayktuBHoCTh L Karymku (6e3 cepaeunnka) pasHa 0,1 MI'H. [1pu xakoii cuie
toka | sneprust W marautHoro nois pasHa 100 mxJ{x?

3agaua 17. KonebaTenbHbI KOHTYP COCTOUT M3 KAaTyIIKA MHIYKTHBHOCTBIO L=20 Mk['H 1
KOHJIeHcaTopa 3eKTpoeMKocThio C=80 HD.

3agaua 18. ManyktuBHOCTh L KonebGaTenmpHOrO KOoHTypa paBHa 0,5 MI'H. KakoBa momxHa
OBbITH 371eKTpoeMKOCTh C KOHTYpPa, 4TOOBI OH PE30HUPOBAI Ha JUIMHY BOJIHBI A=300 M?

3agaya 19. IloTox »HEpruM, W3Iy4aeMblii M3 OKOIIKA IUTABWIBHON Ieuu, paBeH 34 BrT.
Onpenenuts Temneparypy T TIedH, ecii IIOMAIb OTBEPCTHS S=6 cM?,

3agaya 20. MakcuMyM CIEKTPaJIbHON TUIOTHOCTH JHEPreTHYECKOW CBETHUMOCTH 3BE3JIbI
COOTBETCTBYET JJMHE BOJMHBI A=550 HM. OmnpenenuTs TeMIepaTypy NOBEpXHOCTH 3BE3/IbI.

3agaua 21. Onpenenuth paboTy BbIXoJa A DIIEKTPOHOB U3 HATPHS, €CIIM KpacHas TpaHHIIa
doroaddexra 10=500 Hm.

3agaua 22. Ha moBepXHOCTh JIUTHUS MagaeT MoHoxpoMmatndeckuid cBeT (A=310 am). UToObI
IPEKPaTUTh IMUCCHUIO SJIEKTPOHOB, HYKHO MPHIIOKUTH 3a/I€PKUBAIOIIYIO pa3HOCTh oTeHIranos U
He meHee 1,7 B. Onpenenuts paboTy BeIxoa A.

3anaua 23. Ha UMHKOBYIO IJIACTUHKY IMaJa€T MOHOXPOMAaTUYECKUNA CBET C JAJITUHON BOJHBI
24=220 am. OnpeieInTh MaKCUMAaIbHYIO CKOPOCTH (POTOIIIEKTPOHOB.

3anaua 24. Onpenenutsb AJIMHY BOJHBI A U Maccy m (oToHa ¢ 3Heprueii e=1 M»aB.
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3anaua 25. /laBnenue p moHoxpomatudeckoro ceeta (A=600 HM) Ha YEpHYIO TOBEPXHOCTD,
NEepIeHANKYIApHYI0 mnanaoumM sydam, paBHo 0,1 mxIla. Ompenenuts umciao N ¢oToHOB,
najaromux 3a BpemMs t=1 ¢ Ha MoBepXHOCTH IIIOMIA b0 S=1 cM2.

3agaua 26. Beraucauth JIMHY BOJHBI A, KOTOPYIO UCIycKaeT noH renust He' mpu mepexone
CO BTOPOI'0 DHEPrETUYECKOTO YPOBHS Ha MepBbiid. Cenars Takoil e mojcuer Juist nona jgurus Lit™.

3agaua 27. BeraucauTs 3HEpruto GoToHA, UCITyCKAeMOTO MPH IEPEXoJIe IEKTPOHA B aTOME
BOJIOPOJIa C TPETHETO SHEPTEeTUUECKOIO YPOBHS Ha MEPBBIiA.

3agaua 28. 3a Bpems t=1cyr aktuBHOCTH H30TOmMa yMmeHbImmiack ot A;=118 I'bk no
A>=7,4 I'bk. Onpeenuts nepuo moxypacnaaa i1/ 3TOro HyKIua.

3anaua 29. 3a kakoe Bpems t pacnagaercs 4 HaUaIbHOTO KOJIWYECTBA /1P PAJHOAKTUBHOTO
M30TOIIa, €ClIM EpUo ero nonypacnaga 712=24 4?

3agaua 30. Omnpenenuts TOPSAKOBBIM HOMep Z ¥ MacCoOBOE€ YHCIO A YaCTHIIBI,
0003Ha4YeHHON OYKBOM X, 1 SHEPTHIO SAEPHON PEaKIIHH:

94Be + 21H — X+ 10n.

KpuTtepun u mkaJja oneHHBaHUS 110 OIEHOYHOMY CPeACTBY MPOMEKYTOYHBIH
KOHTPOJIb (3K3aMeH)

[IIkana oueHnBaHUA
(vHTEpBAI OAJIIOB)
OTINYHO (5) CryneHT TIIyOOKO M B TIOJHOM OOBEME BiIaJEEeT NPOrPAMMHBIM
MaTepHuaaoM. [’ paMOTHO, MCUEPIIBIBAIOLIE U JIOTUYHO €r0 U3JIaraeT B
YCTHOM WM NUCbMEHHOH (opMme. [Ipu 3TOM 3HaeT peKOMEHI0BaHHYIO
JIUTEPATypy, NPOSBIAET TBOPUECKHUI NIOIX0/ B OTBETaX HA BOIIPOCHI U
MPaBWIbHO OOOCHOBBIBAET MPHUHSTHIE PEIICHUS, XOPOIIO BIAAEET
YMEHMSIMU M HaBBIKAMU DU BBIIIOJHEHUH NIPAKTUYECKUX 33]1a4.
xopoiuo (4) CryneHT 3HaeT NpOrpaMMHBI MaTepualn, IPaMOTHO M IO CYTH
W3JaraeT ero B YCTHOM WJIM NHUCBbMEHHOW (opme, mormyckas
HE3HAYUTEIIBHBIE HETOYHOCTH B  YTBEPXKACHHAX, TPAKTOBKAX,
ONpENEICHUAX W KaTeropusx WIN HE3HAYUTEIbHOE KOJIMYECTBO
omnOok. [Ipu 3TOM BrageeT HEOOXOAUMBIMM YMEHUSIMHU M HaBBIKAMU
IIPH BBIMIOJIHEHUU MPAKTUYECKUX 33/1a4.
YIOBIETBOPUTENBHO | CTyIEHT 3HA€T TOJBKO OCHOBHOM IMPOrpaMMHBII MaTepHall,

3) JIOTTyCKaeT HETOYHOCTH, HEJOCTaTOUHO YETKHE (POPMYIIUPOBKH,
HEMOCJIEA0BATENbHOCTh B OTBETAX, N3JIara€MbIX B YCTHON WIN
nucbMeHHoU opme. [Tpu 3TOM HEOCTaTOYHO BIIAICET YMEHUSIMHU U
HAaBBIKaMU TIPH BBINIOJHEHUH NTPAKTUUYECKUX 3a1ad. Jlomyckaer 1o
30% omunOOK B M3/1araeMbIX OTBETaX.

HEYJIOBJIETBOPUTENBHO | CTyIEHT HE 3HAeT 3HAYMTEJIBHOM YacTH IPOrpaMMHOr0 MaTepuala.

(2) [Ipu sTOM AOIyCKaeT NPpUHIUIHAIBHBIE OIIMOKU B TOKA3aTeIbCTBAX, B
TPAKTOBKE TOHATUH M KaTerOpui, MNPOSBISIET HU3KYIO KYJIBTYpYy
3HaHWW, HE BIJIAJICET OCHOBHBIMM YMEHUSMU U HaBBIKAMH IPHU
BBITIOJTHEHUM MTPAKTUUECKUX 3a7a4. CTyIEHT OTKa3bIBa€TCsl OT OTBETOB
Ha JIONOJIHUTEJIbHBIE BOIIPOCHI

Kpurepuii onieHuBanus

9. OCo0eHHOCTH OpPraHM3alMU O0yUeHHUs JJIsl JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3110POBbSl U MHBAJIN/I0B

[Ipu HeoOxomumocTu pabouass mnporpamMma y4eOHOM JUCHMIUIUHBI MOXET OBITh
a/lanITUpOBaHa 11 o0ecriedeHrs: 00pa30BaTeIbHOTO Mpoliecca MHBAINI0B H JIUI] C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMH  3/I0pOBbS, B TOM UHCJIE€ C MPUMEHEHHEM DJIEKTPOHHOIO OOy4YeHHs U
JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHH.

25



Jlist aToro TpebyeTrcs 3asBIEHHE CTYACHTA (€ro 3aKOHHOTO MPEACTABUTEINS) U 3aKII0UEHNE
NICUXOJIOTO-MeuKo-tieAarorndeckoir  komuccuun  (IIMIIK). B crmydae  HeoOxomumocTu
oOydJalmuMcsl U3 4YHCla JIMI C OTPaHMYEHHBIMH BO3MOXXKHOCTSIMU 37I0POBbsl (110 3asIBJICHHUIO
oOydaromierocsi), a JUisi MHBAJIUJOB TaKXE€ B COOTBETCTBUU C WHAWBHIYAILHOW MPOTrpamMMoin
peaOuiUTallMM WHBaIMAAa MOTYT NpeIaraThCs CIEAYIOIIME BapUaHThl BOCHPUATUS yueOHOU
UH(OPMALIUHU C YIETOM MX UHIWBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH:

— CO3J]aHHe TEKCTOBOW BEPCHUU JIOOOTO0 HETEKCTOBOIO KOHTEHTA [UIsl €r0 BO3MOXHOIO
npeoOpa3oBaHus B albTEPHATUBHBIEC (HOPMBI, YJOOHBIE JUIS PA3IMYHBIX MOJIB30BATEICH;

— CO3/IaHHM€ KOHTEHTA, KOTOPBIA MOKHO MIPEICTaBUTh B PA3IMYHBIX BUAAX 0€3 MOTepH JaHHBIX
WIA CTPYKTYPBI, IPEAYCMOTPETh BO3MOXKHOCTh MAacUITA0OMPOBAHMUSA TEKCTa M H300pakeHUil 0e3
MOTEPHU KaueCTBa, IPEIyCMOTPETh JOCTYMHOCTh YIIPaBJICHUS KOHTEHTOM C KJIaBUATYPhL;

— CO3/1aHUE BO3MOXKHOCTEH 151 00y4JaloNIMXCsl BOCIPUHUMATE OJIHY U Ty kK€ MH(opMaIuio
U3 pa3HbIX HCTOYHUKOB, HalpHMep, Tak, 4YTOObI JHIAa C HapyLIEHUSMHU Ciyxa [OJIydaan
UH(POPMALIKIO BU3YAIIbHO, C HAPYIICHUSMH 3pEHHS — ayAUaIbHO;

— IPUMEHEHHUE MPOTPaMMHBIX CPEACTB, 00ECIIEYNBAIOLINX BOZMOKHOCTh OCBOCHHS HABBIKOB
U yMEHUH, (HOpMUPYEMBIX TUCIHUILIMHON (MOAysIeM), 3a CYET albTepHATHBHBIX CIIOCOOOB, B TOM
YHClie BUPTYalIbHBIX TAOOPATOPU U CUMYJISIIUOHHBIX TEXHOIOTHIA;

— NMPUMEHEHHUE 3JEKTPOHHOTO OOydYeHUs, AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH
JUISL Tiepeiay MH(GOpMaluy, OpraHu3aluu pa3IudHbIX (OPM MHTEPAKTUBHOM KOHTAKTHOM pabOThI
00yyJaromerocs ¢ MpernojaBareieM, B TOM Ynciie BeOMHAPOB, KOTOPBIE MOTYT OBITh MCIIOJIb30BaHbI
JUISL TIPOBEJICHUSI BUPTYAIbHBIX JIEKIHUHA C BO3MOXHOCTHIO B3aUMOJICHCTBHUS BCEX YUaCTHUKOB
JTUCTAaHIIMOHHOTO OOYYEeHHs, TPOBEICHHS CEMHHAPOB, BBICTYIUICHHS C JOKJIAJaMH W 3aIIUTHI
BBIMIOJTHEHHBIX paboT, MPOBEICHUS TPEHUHIOB, OpraHU3aIlluU KOJIJICKTUBHOM paboThI;

— NMPUMEHEHHUE 3JEKTPOHHOTO OOydYeHUs, AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTUH
JUISL OpraHu3aiuu GopM TEKYIIEro U MPOMEKYTOYHOTO KOHTPOJIS;

— yYBEIWYEHHUE NPOJOJDKUTEIBHOCTH CHAa4d OOYYalOUIMMCS WHBAJIHIOM WM JIHIIOM C
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 310pOBbs (hOpPM MPOMEKYTOYHOM aTTECTAIlMU 110 OTHOLIECHUIO K
YCTaHOBJICHHOH MPOJOKUTENIEHOCTH UX CIAYH:

— IPOJOKUTENBHOCTD CIauu 3a4éTa WM 9K3aMeHa, IPOBOJAUMOIO B MMCbMEHHOI dopme, —
He Oosee yeMm Ha 90 MUHYT;

— MPOJOJKUTENBHOCTh MOJATOTOBKM OOYyYaroIIerocss K OTBETy Ha 3auéTe WIM 3K3aMeHe,
MIPOBOJIUMOM B YCTHOU popme, — He Oosiee ueM Ha 20 MUHYT; — MPOJIOJKUTELHOCT BBICTYTUICHHS
o0yyaroIerocs npu 3amuTe KypcoBoi paboTel — He OoJiee ueM Ha 15 MUHYT.
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JICT U3MEHEHNH U JTOIIOJIHEHNN

n/n

Bunw nomonHeHuii u
U3MEHEHUN

Jlara u HOMep MpOTOKOJIa
3acenanus Kapeapsl
(xadenp), Ha KOTOPOM ObLTH
PacCMOTPEHBI U 0JI00PEHBI
W3MEHECHHSI U JIOTIOJTHCHUSI

[Toamucs (c
pacmgpoBKoif)
3aBeyronero Kapenpoi
(3aBenyromux kadeapamn)
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