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CTpyKTypa U cojiepkanue JUCHUNINHBI
1. Iesu u 3a1a4M JUCHUIJIMHBI, €€ MeCTO B Y4eOHOM Ipoluecce

[ens w3yyeHus JAUCUMIUIMHBI «DU3MKa» — YCBOEHHE CTYyIEHTAMH
(yHIaMEHTANbHBIX TOHATUH M  3aKOHOB  (U3MKHM, (U3MYECKUX METO/I0B
UCCJENOBaHUd M aHaiau3a B oObeMe, HEeoO0XOAUMOM Mg NpodhecCHOHATbHOM
JESITEIbHOCTH.

3anaun U3y4eHus JUCUUTUINHBL «DU3UKay:

cOpMHUPOBaATh y CTYIEHTOB HAyYHOE MBIILJIEHUE U MPABUIbHOE NOHUMaHUE
(¢u3nyecKux MOHITHM, 3aKOHOB, TEOPUI U TPAHUI] UX TIPUMEHUMOCTH;

paclIMpuTh W YIUIYOUTh 3HAaHUA CTYACHTOB 00 OKPYKalIlIeM MHpEe, O
XapakTepe B3aMMOCBA3M (U3MUECKUX 3aKOHOMEPHOCTEH ¢ MNPUPOAHBIMU U
aAHTPOIOT€HHBIMU SIBJICHUSAMU;

Oo0y4uTh METOJaM W TMpHEMaM pPEUICHUS NPAKTHUYECKUX 3a1ad (U3UKH B
pamKax NnpogeccuoHaIbHBIX KOMIIETEHIH;

Oo0Oy4HTh METOAAaM INPOBEACHUA (PUIUYECKOTO HKCIIEPUMEHTA, HU3MEPEHUs
(u3nyecKux BEIUYMH, 00paOOTKHU U aHAJIN3a SKCIIEPUMEHTAIbHBIX JaHHBIX.

Jucuunnuna «Pu3mnka» paccmaTpuBaeTcsl Ha 0a3e MpeAcTaBiIeHuil o Hanboee
OPOCTHIX U 001UX (opMax ABMKEHHS MAaTEPUU U MX B3aUMHBIX MPEBPAILICHUSIX, KaK
HayKa, HM3ydarolas oOIlue CBOWCTBA M 3aKOHbI JBMKEHMSI BELIECTBA W IOJS.
[TonsTuiineil anmapaT GU3NKKA CTPOUTCS Ha 0a3e TPeX OCHOBHBIX MPEACTABICHHI:
MEXAHUYECKUE HAarJIsAIHbIE IIPE/ICTABIICHNS; JIOTUKO-MAaTEMaTHYECKUE
npenacrasieHus; guiocopckoe o00CHOBaHUE (U3MUECKUX MpeacTaBieHuil. OCHOBY
MOHATUHHOTO amnmapara (U3UKA COCTaBISAIOT (HU3MUECKUE BEIWYUHBI, (U3HUECKHEC
3aKOHBI, €IMHUIIBI U3MEPEHUS PUINYECKUX BETUYMH U METO/bI UCCIIEIOBAHUSI.

N3ydyenne pu3MKM OCYLIECTBISETCA M0 MEPE MOCIEN0BATEIBLHOIO AETAIBHOIO
U3JI0KEHUS COJIEP KAHUS €€ OCHOBHBIX Pa3/eyiOB: MEXaHHKa, MOJIEKYJIsIpHas (pU3HKa,
KOJI€0aHMsI ¥ BOJIHBI, JIEKTPUYECTBO U MAarHETU3M, ONTUKA, (PU3MKa aTOMa U siiepHas
¢usuka. [Ipu paccmorpenun puznydeckux SBICHUN (HOPMHUPYETCS MPECTABICHUE O
(u3nyecKuX BEIIMYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSAX B3aMMOJCHCTBUS BEIIECTBA
Y TOJIA.

[IpenmeroM u3ydenusi yaeOHON TUCHUTUIUHBI «DU3UKa» SBISIOTCA MPOCTHIE U
oOure QopMbl JBUKEHUS MATEPUM M MX NPEBpAILEHHUs, OOUIME 3aKOHBI (DU3UKH,
TEOPETHUUECKHE U OKCIEPUMEHTAIbHbIE METOJbl HCCIIEeNOBaHUS (PU3UUECKUX
SIBJICHUM.

Heorpemnemon gactero Kypca «Pu3ukay SBIAIOTCSA MPAKTUKYM 10 PEIICHUIO
3aja4 M JlabopaTopHbI MpakTUKyM. Ha mnpakTukymMe 1o peleHuro 3ajaad
3aKPEIUIAETCI TEOPETUUECKUMM MaTepuall JIEKUHUM, OCBaMBAKOTCA METOAbl U
MaTeMaTU4YecKue MpUueMsbl pemieHus: puzndeckux 3aaad. JlabopaTopHblil MpakTUKYM,
HO3BOJISIET AKCIEPUMEHTAIbHO H3y4yaTh (PU3MUYECKHUE 3aKOHOMEPHOCTH, OCBAaWBATH
NPUHLUIB TPOBEACHUA (PU3UUECKOr0 SKCIEPUMEHTa U U3MEpPEeHUil (U3NIecKux
BEJIMUMH, O0OpalaThiBaTh, AaHAJIM3UPOBaThb U CUCTEMATU3UPOBATH IOJyUYEHHBIE
AKCIIEPUMEHTAJIbHBIE TAHHBIE.

2. Mecto nucunimuiaibl B ctpykrype OOII BO
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Huciunnuaa «®Pu3uka» OTHOCUTCS K MOIYJII0 €CTECTBEHHOHAYUYHBIX
muciIuinH. V3ydenrne qaHHOW TUCIUTUTUHBI 0a3upyeTcsl Ha MIKOJBLHOM MOJATOTOBKE
CTYJICHTOB 110 MaTeMaTUKe U (hU3HUKE.

Conepxanue JIMCIMILIAHBI B3aMMOCBSI3aHO c JIUCIUIIMHAMU
«MaremaTuueckuil aHanm3», «Anredpa M TEOMETPHUsS» U CIY)KUT OCHOBOM IS
OCBOCHMS NMH)KEHEPHO-TEXHUYECKUX AUCHIUILIH.

OOyuarornuiics, HAaYMHAIOMWNA HW3Y4YCHUE TUCHMIUIMHBI «DHU3uKay, TOIKEH
3HaTh OCHOBBI WHTETPAIBHOTO M JU(PGEPEHIMAIBHOTO HCUHCICHUS W (PU3HKY B
npeenax mporpaMMbl CPETHEN IIKOJIBL.

Juctnummmaa «®Pusukay GOpMUPYET Yy CTYJACHTOB TEOPETUUYECKHE 3HAHUS U
MPAKTUYECKUE HABBIKA B PA3IMYHBIX 00JIACTIX (PU3UKU (MEXaHHMKA, MOJIEKYJspHas
bu3MKa ¥ TEPMOJUHAMMKA, SJICKTPUYICCTBO U MArHETU3M, ONTHKA, (HU3UKA aTOMa H
saepHas (u3MKa); 1eTOCTHOE MPECTAaBICHUE O (PU3UUECKUX MPOIECCax U SIBICHUSX,
MPOTEKAIOIIUX B MIPUPOJE; HABBIKM UCITOJIB30BAHUSI COBPEMEHHBIX HAYYHBIX METOJIOB
MO3HAHUS TIPUPOJBI W BIJIAJICHUE WMHU HAa YpPOBHE, HEOOXOAUMOM Il PEIICHUs

NPAKTUYECKUX 3a7a4 MPU BBITOJHEHUHU IPO(EeCCHOHATBHBIX 00s13aHHOCTEH.

3. TpeOoBaHus K pe3yJbTaTAM OCBOECHUSI COEPKAHUS AUCHUTLINHBI

Kon n WnankaTopsl TOCTHXKEHUH [epeuens MIaHUPYEMBIX PE3YIHTATOB
HalMEHOBaHHE KOMIIETEHLIUH (110 pean3yeMon
KOMITETEHINN JWICIUIUIAHE)
YK-1. Ciocoben YK-1.1. HaxonuT, KpUTUIECKH 3HaTh: coaepkaHme Kypca (PE3HKH U
OCYILECTBIISITh aHaJM3HUPYET U BBIOMpaeT OCHOBHBIE pasfenbl  (HU3MKH; OCHOBHBIC
TIOWCK, KPUTUUECKUH | HH(POpMAIINIO, HEOOXO0AUMYIO 3aKOHBI GU3UKH W TpaHHIBI ux
aHaJM3 U CHHTE3 IUIS1 BBIPAOOTKH CTPAaTETUH NPUMEHHMOCTH.

nHdopmanuw,
MIPUMEHSATh
CUCTEMHBIN ITOAXO,
JUJISL pelIieHus
IIOCTaBIICHHBIX
3a7ad.

JENCTBUI 10 pa3peLIeHUI0
poOJIEeMHON CUTYAINH.
YK-1.2. PaccmarpuBaer
pa3Nn4HbIE BApPUAHTHI PELICHUS
npoOJIeMHON CUTYalluH Ha
OCHOBE CHCTEMHOT0 II0JIX0/1a,
OLIEHMBAET MX MPEUMYILECTBA U
PHCKH.

YMeTh: OCYIIECTBIISATH MIOUCK HEOOXOAUMOM
MH(POPMALHH, TPOBOIAUTD €€ KPUTHICSCKHI
aHaym3 U 0000I11aTh Pe3yJIbTaThl aHAIN3A.
Bunazets: METOAaMU CHCTEMaTH3alUH
MHGOpPMAIIMY; HABBIKAMU IOCTAHOBKU U
pelieHuss  3a7a4;  MeTogaMH  (pU3UKO-
MaTEeMaTHYeCKOTO aHauu3a ISl PELICHHS
€CTeCTBCHHOHAYYHBIX  3a[a4;  HaBBIKAMH
00paboTku u HHTEPIPETUPOBAHUS
PE3yJIBTAaTOB IKCIICPUMEHTA.

OIIK-3. Crocoben
pearh NpUKIagHbIe
3aJa4yy B 00J1acTH
obecreueHus
MoXKapHOH
0€30I1aCHOCTH,
OXpPaHbI
OKpYIKaroIei cpejibl
M DKOJOTHYCCKOM
0€e30I1aCHOCTH,
WCTOJIb3YsI TEOPHIO U
METOJIBI
(dyHIaMEHTaIbHBIX

HayK.

OIIK-3.1. 3HaTh: TEOPHIO U
METOBI GYHAAMEHTATBHBIX HAYK
OIIK-3.2. YmeTs: pemarh
MPUKJIaTHBIE 33/1a4d B 00JaCTH
obecriedeHIs TOKapHOU
0€30MacHOCTH, OXPaHbI
OKpYKarlollen CpeIbl U
HKOJIOTHYECKON 0€30MacHOCTH,
HCHOJIb3Ys TEOPUIO U METOJIbI
(byHIaMEHTAJIBHBIX HAYK
OIIK-3.3. UMeTh HaBLIKU:
pEIIeHHsT TIPUKITATHBIX
mpo(ecCHOHANBHBIX 3a/1a4 Ha
OCHOBE TCOPHH M METOJIOB
(byHIaMEHTATIBHBIX HAYK

3HaTh: OCHOBHBIC BEIMYWHBI M (PU3NIECKHE

KOHCTaHTBhl, MX  OINpENEJEHUE, CMBbICI,
CrocoOBl W CNWHUIBI WX  U3MEPEHUS;
Ha3HAUYCHUEC u MIPUHLIMIIBI JICUCTBUS

BOKHEHTINX (YU3UIECKUX TTPHOOPOB.

YmMers:  pabotate ¢ npubopamu  H
000pyIOBaHHEM COBPEMEHHON (hU3NUIECKON
7abopaTopuu;,  UCIOJb30BATh  PAa3JIUYHBIC
METOJIMKA  (QU3MYECKHX  HM3MEpPEeHUuH U
00pabOTKH IKCIIEpUMEHTAIBHBIX JTaHHBIX.
BJIaI[CTI): HaBbIKaMH HCII0JIb30BaHUA
OCHOBHBIX obmehu3nIecKux 3aKOHOB;
METO/IOJIOTHEH  pemieHus  3afad  Bcex
pasnenoB oO0IIel (QU3NKH.




4. CTpyKTYypa " cojepkaHue TUCHUILTHHBI

4.1. O0bemM yueOHOM TMCUMILIUHBI M BUIbI Y4eOHOH padoThl

O0bem yacoB (3au. ef.)

Bun yuyeoHoii padoTnl

Ounas popma 3aouHas gopma
1 cem. 2 ceM. BCEro 1 cem. 2 ceMm. BCEro
OO0mas yueOHast Harpy3ka (Bcero) 144 144 288 144 144 288

(4 3au4. en) (4 3a4. en) (8 3au.en)|(4 3au. ex)|(4 3a4. en) (8 3au.ex)

Oo0s3aTesbHAA ayIMTOpPHasi y4eOHasi

Harpy3ka (Bcero) 68 68 136 10 10 20
B TOM YHcCJIe:

Jlextmn 34 34 68 6 6 12
CemuHapCcKue 3aHATHS - - - - - -

[IpakTHueckue 3aHATUSL 17 17 34 2 2 4
JlaboparopHsbie paboTHI 17 17 34 2 2 4

Kypcosas pabota (KypcoBo# MpOEKT) - - - - - -

Jpyrue ¢hopMBI 1 METO/IBI OpTaHU3aLUH
00pa3oBaTeIbHOTO npotiecca
(pacuemno-epagpuuecrkue pabomet,
2pynnogvie OUCKYCCUU, pOTlegble Uspbl, - - - - - -
MpeHune, KOMNbIOMepHble CUMYTAYUU,
UHMEPAKMUeHble NeKYul, CeMUHapbl,
ananu3 0e06blX CUmMyayui u m.n.)

CamocronTennHan paGora crynenta / | q/50 40/36 80/72 | 125/9 125/9 | 250/18
(opMa KOHTAKTHOM pPaGoThI

CDopMa arrecramusa OK3aMCH OK3aMCH OK3aMCH OK3aMCH

4.2. Conep:kaHue pa3iaejioB IUCHUNIMHBI

Cemectp 1

Tema 1. Mexanuka.

Beenenue. [Ipeamer ¢usuku. @usnka U eCTECTBO3HAHKE. AHAIU3 U CUHTE3 B
IIPOIIECCE MMO3HAHUS OKPY Karoniero mupa. Posip skcnepuMenTa B mponecce No3HaHHUs.

Kunematnka wmarepuanpHOi Touku. [lpocreimue ¢Gu3nvyeckue MOJCIH.
[TonoxeHne MarepuaibHOW TOYKM B IIPOCTpPAaHCTBE. MeXaHMYECKOe JIBHIKEHMUE.
Koopaunats! 1 pagnyc-BeKkTop TOUKH. BekTop nepeMenienus, TpaekTopysi, MTHOBEHHAs
CKOpPOCTb TOUKHU.

Kunemarnka BpamaresnbHOro ABWKEHUS. [[BHIKEHHME TOYKH MO OKPYKHOCTH.
VYrnoBass ckopocTb. CBsi3b JIMHEHHON W YIJIOBOM CKOpocTed. [[BH)KEHHE TOYKHU IO
IIPOU3BOJIBHOW TPaeKTOpuu. HopMalibHOE M TaHI€HIMAIbHOE YCKOPEHUE TOUKU. Pannyc
KPUBU3HBI U IEHTP KPUBU3HBI IPU JBU>KEHUH 110 KPUBOJIUHENHOW TPACKTOPHH.

Junamrika MatepuanbHoi Touku. Cuiibl B ipupoge. [lepsreiit 3akon HproToHa.
NHepunanbHble M HEMHEPLMAIbHBIE CUCTEMbI OTcuera. Bropoil 3akoH HproToHa.
Tperuit 3akoH HproTona. dyHaaMeHTaNbHBIE B3aUMOJACHCTBUS B NPUPOJEC. 3aKOH
BCEMUPHOro Tarorenus. Cuia TskectH, Bec Tena. Cuibl ynpyroctd. CHibl CyXoro u
BSI3KOro TpeHus. Cuiibl aare3uu. Y paBHEHUE IBHKEHUS TeJla IEPEMEHHON MACCHI.

Pa6ora cun, sHeprusi, MoutHocTh. KuneTnueckast sHEprusi MaTepualibHON TOUKH.
IloTeHumanpHas SHEPIUsl BEIYUCICHUE U TPABUTALMOHHBIX U YIIPYTHX CHIL

JlnHamMuka BpalmaTeapHOrO JBWKEHUA. [BepAoe Teno Kak CHCTEMA
MaTepualbHbIX ToOUueK. MoMmeHT nnepuuu. Teopema IlITelinepa. OCHOBHOE ypaBHEHHE
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JVMHAMHUKH BPaILaTeJIbHOrO JBUKEHUS TBEPAOrO TeJla OTHOCUTENIBHO HETIOIBMXKHOU OCH
(ypaBHeHHEe MOMEeHTOB). KuHeTnueckas sHeprus BpalareabHOro JBUKEHUS.

3aKOHBI COXPAHEHHUS B MEXAHUKE. 3aKOHbI COXPAHEHUSI: MEXaHUUYECKOW YHEPTUH,
UMITyJIbCA U MOMEHTa UMITyjbca (Tupockorsbl). LleHTp macc, ypaBHEHUE JBUKEHUS
LIEHTpa Macc.

Tsarorenue. DnemMeHTsl Teopuu mois. 3akoHbl Kerepa. 3akOH BCEMUPHOTO
TaroreHusd. [lone TAroreHus, Halps>KEeHHOCTh, MoTeHIMal. KocMuyeckue CKopocTH.

Heunepunanbabie cucteMbl orcueTta. CHUIIbI MHEPIMU TPU NOCTYNATEIbHOM
JBUXKEHUU cucTteMbl oTcuera. Llentpobexxnas cuina unepuuu. Cuna Kopuosnuca.

DJeMeHThI CIIeIHaIbHON TeopuHu OTHOCUTENbHOCTH. [IpeobpazoBanus ["anues.
[Tpunnmn otHocutensHocTr ['amunes. [Toctymarer CTO. Ilpeo6pa3zoBanus Jlopenia.
CrnenctBus u3 npeodpazoBanuii JIopeHia. PensiTuBucTCKas TMHaMUKaA.

Tema 2. Mexanuka >KUJIKOCTEHN U Ta30B.

MexaHn4ecKrue CBOMCTBA KUIAKOCTEN U Ta30B. J[aBiIeHUE B JKUIKOCTAX U ras3ax.
3axoH [lackans. Pacnipenenenue 1aBiieHUs B MOKOSAIIMXCS KUAKOCTAX U razax. Cuna
Apxumena. YcioBue miaBaHus Tei. JBuxkeHue kuakocTend u razoB. CTallMOHApHBIN
noToK. JIuHMKM U TpyOKM TOKa. YpaBHEHUE HEPa3phIBHOCTU CTPYH. YpaBHEHHE
bepnymnu. JlamunapHoe u TypOyneHtHoe Teuenue. Yucno PeitnHonmbaca. ®opmyna
Crokca.

Tema 3. KoneOaHus v BOJTHBI.

["apMoHuyeckre KoneOaHus U UX XapaKTepUCTUKHU. MexaHuKa KojaebaTeIbHOTro
JBIKCHUS. Y pABHEHUE ABWKCHUSI MATEPUATIbHOM TOYKH MO IEUCTBUEM YIIPYTOM CUIIbI
n ero pemenue. [IpyxuHabiii mMaaTHUK. Ouznueckuil MasTHUK. MaremaTudecKuii
MasTHUK. YpaBHECHHE 3aTyXawoluxX KoOJICOAHU U €ero pelieHue. YpaBHEHHUE
BBIHYKJIEHHBIX KoJIeOaHul 1 ero penienue. Pesonanc. Pe3oHaHc B mpupo/ie U TEXHUKE.
CnoxxeHre rapMOHMYECKHX KOJIeOaHMi.

Mexannueckue BOJIHBI. [IpomosibHBIE M TIONEPEYHBIE BOJIHBL. Y PABHEHUE
Oeryiieil BOJHBI. AMIUIMTYJA, 4acTOTa, JJIMHA BOJHBI, (Da3oBasi CKOPOCTH BOJIHBI.
BonnoBoe  ypaBHenue. Ilpunnun  cynepnioduuuu. ['pynmoBasi — CKOPOCTb.
Untepdepenmuss BoaH. Crosune BOMHBL. 3BYKOBbIe BONHBL. Oddekt Jlomiepa.
VYabTpazsyk. UH(ppa3Byk.

Tema 4. OcHOBBI MOJIEKYJISIPHOM (DU3UKHU U TEPMOAUHAMUKH.

OcHoBBbl MoNeKynsapHOH (u3ukn. OCHOBHBIE TOJIOKEHUS MOJEKYJIISIPHO-
KMHETHYECKOU Teopuu. Monens uaeanbHoro raza. OCHOBHOE YpaBHEHUE KMHETHUECKOM
Teopuu ra3os. Y pasHenue Knanelipona-MeHnaeneena.

["a30BbIe 3aKOHBI. PaBHOBECHBIE TPOLIECCHI B UJI€AIBHOM Ta3e. M3ompoleccsl:
M30XOPUYECKU, U300apUUECKUI, N30TEPMUUYECKUN.

Crartuctuueckas ¢usnka. MaKkCBEIOBCKOE pacmpeeiieHue MOJIKYJT Ta3a o
ckopoctsam. Pacnipenenenue bonbimana. bapomerpuueckas popmyia. Pactipenenenue
l"aycca.

SBneHus mepeHoca: TEIJIONPOBOAHOCTh, AU(PQY3uUs, BA3ZKOCTh (BHYTpPEHHEE
Tpenue). OnbITHOE 000CHOBaHUE MOJIEKYJISIPHO-KUHETHUUECKOU Teopuu. CpelHee Yuciio
CTOJIKHOBEHMH 1 CPEIHSS JIJTMHA CBOOOTHOTO TIpoOera MoJIeKyI.

[lepBoe Hauasno TepMoaMHaMUKHU. YKco cTeneHeit cBo00Abl MOIEKYIIbl. 3aKOH
PaBHOMEPHOT'O pacHpeNeIeHUus] dHEPTUU MO CTENeHSIM CBOOOABL. TerioeMKocTh
UCaIbHOrO ra3za. AquabaTH4ecKuil mpolece Kak u3omnpoiiecc. Y paBHeHUE aauadaThl.

6



[TonutponHselii  mpouecc. lIpuMmeHenne mnepBoro Havana TEPMOAWHAMUKU K
U30IIpoLeccaM.

Bropoe Hawano TepmoamHaMuku. OOpaThMble U HEOOPATHUMBIE MPOIECCHI.
WneanbHas TemoBas MaiuHa U ee korduipeHt nonesnoro aevictsus. Lukn Kapxo.
Ourponus. TepmonrHaMuyeckasi BEpOSATHOCTb COCTOSIHUS. DHTPONHMS U OECTIOPSIIOK.

Peasibubie raspl. YpaBHeHue Ban-nep-Baambca. MonekyisipHble  CHIIBL.
N3orepmbl Ban-nep-Baanbca W 3KCIIEpUMEHTAIBHBI HU30TEPMBl PEAIBHBIX Ta30B.
BryTtpennsist sueprus peasnibHoro raza. dddexr Jxoymnsa-Tomcona.

CaoiictBa xuakocren. [loBepxHocTHOe HaTshkeHHe. CmaunBanue. [{aBieHue noj
VCKPUBJICHHOM ITOBEPXHOCTHIO )KUIAKOCTH. KanmiisspHbIe ABIEHUS.

TBepasbie Tena. MOHO- U MOMUMKPUCTAIUIBL. THUIIBI KPUCTAIIMYECKUX TBEPABIX TEIL.
Hedexrsl B kpuctamiax. TermioeMKkocTb TBEpAbIX TEIL.

Cemectp 2

Tema 5. DneKTpUYECTBO.

DneKkTpocTaThka. JIEKTPUUYECKUHN 3apsaa. 3aKOH COXPAHEHHUS BJIEKTPUUYECKOrO
3apsga. 3akoH Kynona. Oinektpuueckoe mosne. HamnpsskeHHOCTh W MOTOK
HaMPSHKEHHOCTH dJIeKTprueckoro mosst. Teopema [aycca u e€ npumenenue. Pabora npu
nepeMelleHny 3apsiia B aJiekTpuyeckoM mnosne. Hupkynsauus Bektopa E. [lorenuuan u
pPa3HOCTh MOTEHIHAIOB. OKBUNOTEHIMAJIbHBIE TOBEPXHOCTH. CBA3b MEXKAY
HAIPS)KEHHOCTHIO U MTOTEHIIUAJIOM.

[IpoBOAHUKHM B DIEKTPpUUYECKOM noJie. Pactipenenenne 3aps10B Ha MPOBOJHUKE.
OnektpoeMkocTsb. KoHieHCaTOp, COeIMHEHNE KOHAEHCATOPOB. DHEPIUs 3apsSyKEHHOTO
KOHJeHcaTopa. [IIOTHOCT 3HEPruu 3JIEKTPUUECKOT O MOJIS.

JIVMDNEKTpUKN B JJIEKTPUYECKOM Tosie. Bekrtop momsipu3anyu, BEKTOP
ANEKTPUYECKOTO CMENIEHUS U UX CBS3b C HAIPSKEHHOCTBIO AJIEKTPUYECKOTO IOJIS.
JvanekTpuyeckas BOCOPUMMYHUBOCTD U IPOHUIIAEMOCTb.

[TocTosiHHBIN  3nekTpudeckuii  TOK. IlnotHocte Toka. CompoTuBieHUE
NpOBOAHUKOB. CBEpXIPOBOAUMOCTh. DnekTpoasrkyias cuna (3C). 3akon Oma nmst
ydacTka Ienu B BeKTOpHOU (auddepenuumanbaoi) dhopme. 3akon J[xoymsa-Jlenua.
PasBerBnennsie anexkTpuueckue nenu. [Ipasuna Kupxroda.

DIEKTPUYECKHUE TOKH B METAJUIAX, BAKYYME U ra3ax. JMUCCUOHHBIE ABIECHUSA U X
npumeHenne. Monuzanus ra3zoB. HecaMOCTOSATENBHBIN U CAMOCTOSATEBHBIN Ta30BbIN
paspsan. Ilmazma.

Tema 6. Maraetusm.

MarnutHoe nose. @u3nyecKue BeIMUMHBL, XapaKTePU3YIOIINe MArHUTHOE TOJIE.
3akon buo-CaBapa-Jlamnaca. 3akoH Awmmepa. B3aumojelicTBue 3J1€MEHTOB TOKA.
MarnuTHass WHAYKUOUS W HaNpsyKEHHOCTh MAarHUTHOTO IOJisl. MarHuTHoe moJje
JBIDKYILIErocs 3apsiaa, NPSIMOJIMHENHOrO0 MPOBOJHKUKA C TOKOM, KPYIrOBOIO KOHTYpa,
cosieHouia u Topouaa. Cuna Jlopenna. J[BuxkeHue 3apsiKEHHbBIX YaCTHI] B MATHUTHOM
nosie. Dpdext Xomna. LHupkynsuns BeKTopa MarHUTHOW MHAYKUMU. [loTok BekTOpa
MarHuTHOW wWHAyKnuu. Teopema [aycca mmist marautHoro moms. Pabora 1o
NepeMEILEHUIO TPOBOJIHUKA U KOHTYpa C TOKOM B MArHUTHOM TIOJIE.



OnexkrpoMaruutHas uHAykuusa. 3akoH dapanes. [Ipasuiio Jlenua. Toku @yxo.
CamouHaykuust. UHIyKTUBHOCTh KOHTYpa. TOKH ITpH pa3MbIKaHUU U 3aMbIKAaHUM LICTIH.
TpanchopmaTopsl. DHEPTHUst MArHUTHOTO TIOJIS.

OnextpomaruutHelie konebanus. KonedarenbHbiil KoHTYp. duddepenuansHoe
YpaBHEHUE COOCTBEHHBIX KOJI€OaHM B KOHTYype. 3aTyXarollue >JIEKTPUUYECKUE
Kosiebanus. BeIHyX/I€HHBIE 2JIEKTpUUecKUe KojeOaHus B MOCIIE0BaTEIbHOM KOHTYpE.
Pe3onanc manpsikenuit. [Ipumenenne pe3zoHaHca B paIuOTEXHUKE.

ITepemennsiit TOK. [lonyduenue nepemeHHoro Toka. IIpoxoxneHrne nepeMeHHoro
TOKa 4€pe3 €MKOCTb U HHAYKTUBHOCTb. BekTopHble nuarpammsbl. 3akoH Owma 1ist
MEePEMEHHOr0 TOKa. MOIIHOCTh EPEMEHHOT0 TOKa. DPPEKTUBHBIC 3HAYCHHS TOKA U
HaAIPSIKEHUS.

OcHoOBHBIE MONOXKEHUS Teopur Makcsemia. B3auMoCBA3b 3IEKTPUYECKOTO U
MarHuTHOTr O nojen. Buxpesoe anekrpuueckoe none. Tok cmenenus. [lomHas cucrema
ypaBHeHUI MakcBeria B MuHTErpajibHoi U B AuddepeHuuanbHoi popme.

Tema 7. Ontuka. KBantoBas npupoaa nu3mydeHusl.

DNeMEHTBI T€OMETPUYECKON ONTUKH. 3aKOHBI TEOMETPUYECKON ONTUKHU. 3aKOHBI
IOPEIOMIICHHSI M OTPaXCHHsI CBETOBBIX BOJH. [l0oIHOE BHYTpEHHEE OTpa)KEHUE.
[Mpunun ®epma. Tonkue nmn3bL. HM300pa’keHne mpeaMETOB € TOMOIIBIO JIMH3.
AGeppanvy ONTUYECKUX CHUCTEM.

OcHOBBI  (poTOMETpUU. DHEpreTuyeckue BeTHUuMHBl (Qoromerpuun. IloTok
U3JIy4eHUsl. DHEpreTuyecKas CBETUMOCTh (M3J1y4aTelbHOCTh). DHEPreTuiecKas Cuiia
CBeTa (CUjia M3JIy4YeHHUs). DHEpreTudeckas spKoCTh (JIy4UCTOCTh). DHepreTuyeckas
OCBEIIEHHOCTH (001ydeHHOCTD). CBEeTOBBIE BeNTUYUHBI (hoToMeTprun. CBETOBOI MOTOK.
CsetuMocTb. SApkocTb. OCBEHIEHHOCTb.

OcHoBbl  BOnHOBOM  onTuku. CBeroBas BosHA. KOrepeHTHOCTP U
MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. IHTepdepeHIus cBeTa 1 MEeTO1bl HAOIOICHUS.
Hudpaxuusa cseta. [Tpuniun ['oiirenca-®penens. Meton 3ou Openens. Audppaxkuus
Openenst. Judpakus dpaynrodepa. Judpakius Ha TpocTpaHCTBEHHOM peEIIeTKe.
®opmyna Bynbda-bparros. Ilonspuzauusa. Ilornomenue cBera. 3akoH byrepa.
Paccesnue cBera. Jlucnepcus caera.

KBaHToBas nmpupona uziydeHus. TemioBoe U3IydeHUEe U €ro XapakTepUCTUKHU.
3akon Kupxroga. 3akonsl Credana-bonbimana u cmemenus Buna. ®opmyina Panes-
Jxunaca. @opmyna [Tnanka. Cesaze Mexay dopmynoit [lnanka, 3akonom Credana-
Bonsumana, bopmynamu Buna u Panes-[xunca. Ontudeckast mupoMeTpus.

OcHOBBI KBaHTOBOW onTuku. BuemHuit ¢oroaddexr. 3akon Cromerosa.
YpaBHenue DitHmTeliHa g BHemHero Gororddekxra. @oronpl. Macca U UMITYIIbC
dotona. [laBnenue cBera. Oddexkt Komnrona u ero Teopus. J[BoilcTBeHHas
KOPILyCKYJISIPHO-BOJIHOBAs IIPUPOJIA CBETA.

Tema 8. ATomHas u siaepHas pu3HuKa.

OcHoBbl aToMHOM (u3uku. CTpoeHue aroma. 3aKOHOMEPHOCTH B aTOMHBIX
crektpax. Monenu aroma. [Toctynatsl bopa. Cniektp aroma Bogopoaa o bopy.

DIIeMEHTBI KBAHTOBOM MEXaHUKH. KOpIyCKyIsIpHO-BOJIHOBOM Jyalnu3M CBOWCTB
BeiecTBa. ['mnoresa ge bpoiisis. BonHoBbie cBoiicTBa BellecTBa. COOTHOIIECHUE
HeonpeneneHHocten ['eitzenOepra. Bomnosas pynkuus. YpaBuenue lllpenunrepa.



DneMeHThl COBPEMEHHOM (U3HKKM aTOMOB M MOJEKyl. ATOM BOJIOpoja B
kBaHTOBOM MexaHuke. KBantoBbie uncna. ®epmuonsl u 0030Hb1. [Tpuniun [Maymnm.
[Iepronnueckas cucrema 3eMeHTOB MeHieneena.

AToMHOE sapo. fnepHble Moaenu. 3apsii U Macca aTOMHBIX snep. M30Tonsl.
CnuH ¥ MarHuTHBINA MOMEHT sipa. CocTaBHBIE YaCTU aTOMHOTO siApa. [ledext Macchl.
DHeprus CBA3M Aapa. Y cTouuuBocTsh Anep. [Ipupona saepueix cui. B3anmopaericteue
HYKJIOHOB.

PaninoakTMBHOCTh. 3aKOH pPaJuOaKTHBHOTO pacmana. SaepHble peakiuu.
[IpaBuna cmemenus. bera-pacnan. HelrpuHo. BzanmornpeBpallieHUsT HYKJIOHOB.
Hevitponsl. flnepusle peaknunn. Peaknny neneHus u CHHTE3A.

4.3. Jlekuuu
O6beM yacoB
Ne
Ha3paHue TeMbl Ounan | 3aounas
n/n
¢opma dopma
1-1 cemecmp
1 | Beenenue 2 -
2 | Kunemaruka MaTepraibHOM TOUKH 2 1
3 | Kunemaruka BpamareabHOro ABHKCHUS 2 0,5
4 | IuraMyka MaTepuaibHON Toukd. CHITBI B IPUPOJIE 2 1
5 | Pabora, MOIITHOCTD, SHEPTHS 2 05
6 | JlmuHaMuKa BpaliaTerbHOTO JIBIKECHHS 2 0,5
7 | 3aKoHBI COXpaHEHHs B MEXaHHUKE 2 0,5
8 | HeunepumanbHbie cUCTEMBI OTCUETA 2 -
9 | DneMeHTHI crieUaIbHON TEOPUU OTHOCUTEIILHOCTH 2 -
10 | MexaHuKa >KMIKOCTEN U ra30B 2 -
11 | Mexanuka KoJIeOATEIbHOIO IBIKEHUS 2 -
12 | MexaHU4YECKUE BOJIHBI 2 -
13 | OcHOBBI MOJIEKYJTAPHOH (HUBHKH 2 05
14 | T'azoBbIe 3aKk0HKI. M30mpoIiecchl 2 0,5
15 | PeanbHeie Ta3sl. YpaBHeHue Ban-nep-Baamnca 2 -
16 | Crarucruyeckas ¢uszuka. Pactipenenenus Makceeia, ["'aycca u bosbimana 2 -
17 | IlepBoe 1 BTOpOE HAYAIIO TEPMOTUHAMHUKH 2 1
2-1i cemecmp
18 | DmekTpocraruka 2 1
19 | IlpoBOIHUKH B 2JIEKTPUUECKOM IIOJIE 2 -
20 | JIMdeKTpUKH B DIIEKTPHUIECKOM TI0JIe 2 0,5
21 | TlocTOSIHHBIH 3JEKTPUUECKUN TOK 2 1
22 | MarauTHOe ToJie 2 1
23 | Cuna Jlopenna 2 0,5
24 | DneKTpoMarHUTHAsT HHAYKINS 2 05
25 | DneKTpoMarHUTHBIE KOJIeOaHHs 2 -
26 | IepemenHbIit TOK 2 -
27 | OcHOBHBIE TOJIOKEHUS TeOpuH MakcBesuia 2 -
28 | DieMEHTBI TEOMETPHYECKON OITHKH 2 -
29 | OCHOBBI BOJTHOBO# ONTHKA 2 -
30 | KBaHTOBas IpHIpOIa M3ITyUESHUS 2 05
31 | OcHOBBI KBaHTOBO} ONITHKA 2 -
32 | OcHOBBI aTOMHOM (PH3HKH 2 -
33 | AtomHoe siipo. SlaepHbie Mozeu 2 05
34 | PaguoakTHBHOCTb. SlepHBIC peakiwn 2 0,5
HToro: 68 12




4.4 IlpakTHYyecKue 3aHATUS

N O06beM yacoB
wn Ha3Banue Tembl Ounasn | 3aounas
¢opma dopma
1-1 cemecmp
1 | Kunemaruka marepuaabHON TOUKH 2 1
2 | Jlunamuka MaTepHaTbLHOM TOUKH 3
3 3aKOH COXpaHEHHS UMITYJIbca. Y paBHCHHE JABMKCHUS Tea IepEeMEHHON 2 -
Macchl
4 | Pabora. MomHocThs. JHeprus. 3aKOH COXpaHEHHUS SHEPTUH 2 -
5 | JIlunamuka BpamareiabHOTO JBIKCHUS 2 -
6 | Mexanudeckue KoyeOaHus ¥ BOJHBI 2 -
7 | OCHOBBI MOJIEKYJISIPHOM (pr3UKH 2 1
8 | TepmoamHnamuka 2
2-1i cemecmp
9 | DrexTpuYeCcKOE MOJIE B BAKyyME 2 1
10 | JIMpIeKTpHKH U POBOIHUKHI B DJICKTPHIECKOM T10JIe 2 -
11 | IToCTOSIHHBIN SIIEKTPHIECKHI TOK 2 1
12 | MarauTHOE TIoJie B BAKYyMe U BEIIIECTBE 2 -
13 | DnexkTpoMarHUTHAsT MHIYKIIUS 2 -
14 | DnektpomMarHuTHBIE KoJeOaHUs U BOJHEL [lepeMeHHbIH ToK 2 -
15 | 'eomerpuyeckas v BoyHOBas onTuka. DoToMeTpust 2 -
16 | KpantoBas npupoja u3rydeHus 1 -
17 | Crpoenue sypa. 3aK0H paFiOaKTUBHOTO pacmasa. SaepHble peakiim 2 -
HTroro: 34 4
4.5. J1abopaTopHble padoThI
N O0bem yacoB
0 /:[ Ha3Banmue TemMbI Ounasn |3aounas
¢opma | dopma
1-ii cemecmp
1 | DneMeHTHI TEOpUU MOTPEIIHOCTH. DU3NYESCKUE BETHIMHBI 2 1
2 | [IpubopHsIii cemuHap. OmpeneneHue yaeaIbHOr0 COMPOTURICHUS ITPOBOTHUKA 4 1
3 | Yopyruii neHTpaibHblid yaap mapos 3 -
4 | Mastauk OGepbeka 4 -
5 Omnpenenenrie OTHONICHUsI TEIDIOEMKOCTEN Bo3lyxa MeToioM Kiiemana- 2 -
He3zopma
6 | Onpenenenue KO3 PUIEEHTA BA3KOCTH KUAKOCTH MeTo10oM CToKCa 2 -
2-1i cemecmp
7 | W3y4eHue 3JIeKTpOCTATHYECKOTO MOJIS 3 -
8 | Ompenenenue MIEKTPOSMKOCTH KOHJICHCATOPOB 2 1
9 OmpeneneHue ropu30HTATHHON COCTABIISMIONIECH HAPSHKEHHOCTH MAarHUTHOTO 2 1
noJist 3eMiu
10 | IIpoBepka 3aKoHA AMITepa 3 -
11 | Ompenenenune yaenpHOTO 3apsiia SIEKTPOHA 3 -
12 WzyueHune TemnepaTypHOi 3aBUCUMOCTH JIEKTPOCOMPOTUBIICHUS METAILIIOB U 4 -
MOJTYIPOBOTHUKOB
Hroro: 34 4
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4.6. CamocrosiTeibHAasi padoTa CTyIeHTOB

N O0bem yacoB
I /:1 Ha3Banmue TemMbl Bun CPC Ounast | 3aouHas
¢opma (¢popma
1-1i cemecmp
Uzyuenue JOTIOJTHUTENEHON 10 32
1 | Mexanuka JUTEpaTyppl 1O  JaHHOH  TeMe.
BrimonHeHne moMantHero 3aaanus
Uzyuenue JOTIOJTHUTENEHON 10 29
2 | MexaHHKa KUAKOCTEH U ra3oB JaUTEpaTypsl MO JAHHOW  TeMe.
BrimosiHEHME JOMAIIIHETO 3aaHUs
Nzyuenue JIOTIOJTHUTEILHON 10 32
3 | Konebanus u BoHBI JUTEpaTypsl O  JaHHOM  TeMe.
BrimmosiHeHME JOMAIITHETO 3aIaHUSs
. Nzyuenue JIOTIOJIHUTEILHOU 10 32
4 OCHOBBI MOJIEKYJIAPHON (U3UKH U muTeparyphl  To  jammoil  Tewe.
TCPMOIMHAMHKH BrinosHeHre gomMantHero 3agjanus
2-ii cemecmp
Nzyuenne JOTIOJTHUTEILHON 10 32
5 | DnexTpuyecTBo JUTEpaTypsl MO  JAHHOM  TeMe.
BrinosHeHre gomMantHero 3aJjanus
W3yueHune 10MOIHUTEIbHOM 10 32
6 | Maraermsm JUTEPaTypPHI 110 TAHHOU TEME.
BrimonHeHne JoMaInrHero 3a1anus
o K W3yueHue 1OMOIHUTEIBHON 10 29
7 [ITHKA. BaToBas — [pHpona JIUTEPATYPBI 10 JAHHOU TEME.
BIYHCHHA BrinosHeHre gomMantHero 3aJjanus
Uzyuenne JOTIOJTHUTENEHON 10 32
8 | AToMmHas u saaepHas QU3MKa JUTEpaTypsl MO JAHHOW  TeMe.
BrimosiHEeHME JOMAaIIIHET O 3aaHus
Hroro: 80 250

4.7. KypcoBble padoTbl mo aucuuiinie «®u3uka)y He NMpeanoJaralTcs
Y4eOHBIM IJIAHOM.

5. O0pa3oBaTe/ibHbI€ TEXHOJIOTHHI

[IpenonaBanre OUCUMIUIMHBI BENETCS C NPUMEHEHHEM CIEAYIOMIMX BHJIOB
0o0pa30BaTeIbHBIX  TEXHOJIOTHM:  OOBACHUTEIHHO-WLIIOCTPATUBHOTO  OOYYEHHMS
(TeXHOJIOTUSl TOAACPKUBAIOMIETO OOYYEHHUs, TEXHOJIOTHSl TMPOBEACHUS Yy4eOHOU
JUCKyCCUH), WH(POPMAIIMOHHBIX TEXHOJIOTHI (MPE3EHTAIlMOHHBIE MaTepHabl),
Pa3BUBAIOIIMX M MHHOBAIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

[IpakThueckue 3aHATUS MPOBOIATCS C HCIOIb30BAHUEM Pa3BUBAIOIIMX,
NpOOJIEMHBIX, TPOEKTHBIX, WHPOPMAIUOHHBIX (MCIIONB30BAHUE AJIEKTPOHHBIX
oOpa3oBaTelbHBIX  PECYpPCOB  (PJEKTPOHHBIM  KOHCHEKT)  00pa30BaTElIbHBIX
TEXHOJIOT .
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6. YueOHO-MeTOAMUYECKOEe U TPOTPAMMHO-HH(OPMAILIUOHHOE O0ecrieyeHue
AUCHHUTLIHHBI:
a) OCHOBHAaf JIUTepaTypa:

1. Tpodpumosa T.U. Kypc ¢usuku: y4yed, nocodue s By3oB. — Uza. 14-e,
nepepad. u gon. / T.M. Tpodpumosa. — M.: U3gatenbckuil uentp «Axaagemus», 2007.
— 560 c.

2. CaBenbeB U.B. Kypc obmieit pusuku: yued, mocodue 1y By3a: B 5 ToMax /
N.B. CasenbeB. — 6-¢ m3a., crep. — Cankr-IlerepOypr: Jlamp, 2021. — T. 1:
Mexanuka. — 340 c.

3. CasenmseB U.B. Kypc obmeti ¢muku. B 5 tr. T. 2. DnekrpuyuecTtBo u
MarHetusM: YuebHoe nocodue. 5-e uzj., ucnp. — CII6.: MU3narenscTBo «Jlanby, 2021.
—352c.

4. CasenneB U.B. Kypc o6mieit pusuku. B 5 T1. T. 3. MonekynspHas ¢puzuka u
TepMOANMHaAMUKa: YueOHoe mocodue. 5-¢ uz., uctp. — CII6.: M3znarensctBo «JlaHby,
2021. — 224 c.

5. CasenbeB U.B. Kypc ob6mieit ¢uszuku. B 5 tr. T. 4. Bonnsl. Onruka:
VYuebHoe nocobue. 5-e uzn., ucrnp. — CII0.: U3natensctBo «Jlanby», 2021. — 256 c.

6. CaenbeB 1. B. Kypc o6mieit ¢pusuku. B 5 1. T. 5. KBanroBas ontuka.
AtomHas ¢uzuka. Ousmka TBepAoro Tena. Guznka aTOMHOTO SIpa U AJIEMEHTaAPHBIX
yacTull: YueOHoe nocodue. 5-e uzf., uctp. — CII0.: MU3narensctBo «Jlaub», 2021. —
384 c.

0) 10MOJIHUTEJILHAS JIUTEepaTypa:

1. Ternad A.A., AABopckuii .M. Kypc ¢pusuku: YuedHoe mocodue st BTy30B.
M.: Bricmag mkoia, 2002. — 718 c.

2. UeptoB A.T'., BopobneB A.A. 3amaunuk no ¢usuke: YueOHoe mocodue. M.
Bricias mkona, 1981. — 496 c.

3. Bompkenmreiin B.C. CoopHuK 3ama4 mo obmiemy Kypey ¢usuku. M.: Hayka,
1985. — 384 c.

4. I'onbaud JILJI. PykoBOACTBO K 1a00paTOPHBIM 3aHATUSAM O (QUBHKE. 2 U3/-
ne. — M.: Hayka, 1973. — 688 c.

B) METOAUYECKHE YKAZAHMSA:

1. Xapuenko E.N., Yanenko A.B. YueOHoe nocobue «Puznka» B 3-X TOMaXx.
Tom 1. Mexanunka, MonekynspHas ¢usuka u Tepmomunamuka / Coct.: E.N.
Xapuenko, A.B. Yanenko. — Jlyranck: U3n-so JIHY wmm. B.Jansa, 2020. — 164 c.
Peructp. Ne 0240 ot 28.04.2020 .

2. Xapuenko E.WM., Yanenko A.B., JlemmrBan E.FO. YueGHoe mnocobue
«Pu3uka» B 3-x Tomax. Tom 2. Dnexkrponunamuika. Konebanus u Bonnsl / E.W.
Xapuenko, A.B. Yanenko, E.}O. JIpmurBan — Jlyranck: 'OY BO «JIT'Y um. B.
Hansy, 2020. — 171 c. Per.Ne 41 VII ot 02.11.2020 .

3. Xapuenko E.M., Yanenko A.B., K.A. KopcyHnoB. YueGHoe mocoOue
«®Puzuka» B 3-x tomax. Tom 3. Onrtuka. @u3znka aTroMOB U MOJEKyJ. fnepHas
¢uzuka / Cocrt.: E.M. Xapuenko, A.B. Hanenko, K.A. KopcynoB — Jlyranck: U3a-Bo
JIT'Y um. B. dans, 2020. — 103 c. Per. Ne 40 VIT ot 02.11.2020 1.

4. Meroauueckue yka3aHusi K Ja0OpaTOpHBIM padoTaM MO AUCLUILIMHE
«O6mmii Gpundeckuil MpakKTUKymM» (B 6-TH 4acTsx), 4acTtb 1. «BBenenue B oOmui
buznueckuii npaktukyMm. [IpuGopHbIi cemuHap» (sl CTYIEHTOB HaIpaBiICHUS
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noarotoBku 03.03.02 ®dusuka) / Cocr.: E.FO. JleimrBan, H.B. Copoka — Jlyrauck:
Nzn-so JIT'Y um. B. Jlans, 2021. — 50 c.

5. Meronuueckne ykazaHusi K JabOpaTOpHbIM paboTaM MO TUCIUTUTHHE
«O0muit  puznueckuid TpakTUKyM» (B 6-TU dacTsAx), yacTth 2. «MexaHuUKa.
Mexannueckue konebanus 1 BoaHsl» / Coct.: E.}O. JIemmrBan, A.B. Yanenko, H.B.
Copoka — Jlyranck: Uzp-eo JII'Y wmm. B. [ams, 2021. — 79 c. Per.Ne 0756
01.20.04.2021 1.

6. Meronuueckue yka3aHusi K JaboOpaTOpHbIM paboTaM MO JUCHUIUIMHE
«O0muit usnyeckuit MpakTUKym» (B 6-THM dYacTsAx), 4acTh 3. «MonekymnspHas
¢uzuka» (s ctyaeHToB HanpasieHus noarotoBku 03.03.02 ®dusuka) / Coct. E.N.
Xapuenko, E.1O. JIsintBan — Jlyranck: U3n-go JII'Y um. B. dans, 2022. — 55 c.

7. Meroauueckue ykazaHus K JIabopaTOpHbIM paboTaM MO JUCHHUILIUHE
«O0muit Guznueckuii MpakTUKym» (B 6-TH YacTsaX), 4acTh 4. «DJNEKTPUUECTBO H
Mar"HeTusm» (st cTyzeHToB HampasiieHus noarotoBku 03.03.02 duszuka) / Cocr.
E.N. Xapuenko, C.A. Kamenes — Jlyranck: U3a-so JII'Y nm. B. lans, 2022. — 84 c.

8. Meronuueckue ykazaHusi K JaOOpaTopHbIM paboTaM MO JUCIUILUIMHE
«O0umi puznueckuii npakTukym» (B 6-TM 4acTax), yacth S5 «Ontuka» (s
ctynenToB HampasieHuss moAaroroBku 03.03.02 dwusuka) / Coct. E.M. Xapuenko,
A.B. Yanenko — Jlyrauck: M3n-so JII'Y um. B. lans, 2022. — 60 c. Per.Ne 0712 ot
11.02.2022 r.

9. Meronuueckre yka3aHusi K JaboOpaTOpHbIM paboTaM MO JUCUUIUIMHE
«O0muit pu3ndecKkuii mMpakTUKym» (B 6-TH 4acTax), yacTb 6. «Dusuka atomay (s
ctyneHToB HampasieHuss moarotoBku 03.03.02 dwusuka) / Coct. E.M. Xapuenko,
C.A. KameneB — Jlyranck: U3n-so JII'Y um. B. [ans, 2022. — 25 c.

10. Meronuyeckne yka3zaHUsS K CaMOCTOSITEIbHOW paboTe MO JUCIUILTAHE
«®muka» / Coct. E.JO. JIpnmTBan, A.B. Yanenko. — Jlyranck: Uzn-so JII'Y um. B.
Hans, 2023 — 90 c.

11. Meroauueckue yKa3aHUs K MPAKTHUYECKUM 3aHSATUSM MO AUCIUILTAHE
«Duzuka» (B 2-x yacTax), yacth 1 «Mexanuka. MonekymnspHas ¢usuka» / Cocrt.:
C.A. Kamenes, B.A. I'peuka. — JIyranck: U3n-so JIT'Y um. B. Jlans, 2020. — 188 c.

12. Meroauueckue ykKazaHUs K MPAKTHUECKUM 3aHATUSM MO JAUCIUILTAHE
«Du3zukay (B 2-X 4acTIX), 4aCTh 2 «IJIEKTPUUYECTBO U MarHeTusM. Onruka. AToMHast
u sineprast ¢pusuka» / Coct.: C.A. Kamenes, B.A. I'peuka. — Jlyranck: U3a-so JII'Y
uM. B. Jlans, 2021. — 194 c.

r) UuTepHeT-pecypcsbi:

eMunucrepctBo obOpazoBaHusi ©W Hayku Poccuiickoit = ®enepanunm  —
http://MuHOOpHAYKHU.pD/

e DenepanpHas ciayxba 1o Hag3opy B cdepe o0pa3oBaHWsS U HAYKH —
http://obrnadzor.gov.ru/

e MunuctepcTBo 00pa3oBanus u Hayku Jlyranckoit Haponuoit Pecyonuku —
https://minobr.su

e Haponnsiii coBet Jlyranckoit Hapoanoit Pecriyomuku — https://nsinr.su

ellopran ®denepalibHbIX TOCYJAPCTBEHHBIX OOpa30BaTEIbHBIX CTaHIAPTOB
BBICIIIETO oOpa3oBanwms — http://fgosvo.ru

e OenepanbHbIil mopTan «Poccuiickoe oopasoBanue» — http://www.edu.ru/
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e npopmannonnas cucrema «EamHoe OKHO JgocTyra K 00pa3oBaTeIbHBIM

pecypcamy» — http://window.edu.ru/

e DenepanbHblii  1EHTp WHGOPMAIIMOHHO-00PA30BATEIBHBIX  PECYpCOB  —

http://fcior.edu.ru/

JIeKTPOHHBbIE ONOJIMOTEYHbIE CHCTEMBbI M PeCypChl
¢ DJIEKTpOHHO-OMONMoTeYHast ~ cucreMa  «KOHCynbTaHT — CTyleHTa» — —

http://www.studentlibrary.ru/cgi—bin/mb4x

¢ DJICKTPOHHO-OMOINOTEUHAS cucTema «StudMed.ru» —

https://www.studmed.ru

¢ DyieKTpOoHHEKIN KaTanor Hayuno-texunueckoi o6udnmorexu FOPTTIY (HITN) —

https://libweb.srspu.ru/MegaProWeb/Web

e OOpa3oBarenbHas miatdgopma FOpaiit — https://urait.ru/register
e Hayunas DIIEKTPOHHASI oubmoTeka eLibrary —

https://www.elibrary.ru/defaultx.asp

NudopmannonHblii pecypc 0M0IHOTEKH 00pa30BaTEILHON OPraHU3 AU
e Hayunas oubrorexa umenn A. H. Konsiea — http://biblio.dahluniver.ru/

1. MarepuaibHO-TEXHHUYECKOE " NMPOrpaMMHoOe obecreueHme
TUCHUTIIMHBI
OcBoenne  auctuiuiMHbl  «®Du3nka»  OpeamnojiaraeT  MCIOJIb30BaHUE

aKaJIEeMUYECKUX ayJUTOpUA W  y4eOHBIX J1Ta0OpaTOpHil, COOTBETCTBYIOIIMX
JNEUCTBYIOIIUM CaHUTAPHBIM M IPOTHUBOIIOXKAPHBIM MPABUIAM M HOPMaM.

HpO‘ICCI pa60qee MCCTO TIpc€rnogaBaTciiad, OCHAIICHHOC KOMIIBIOTCPOM C

nocTynoM B MHTepHerT.
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IIporpammHoe olecneuyeHue:

DyHKIHOHATBHOE
Ha3HaAYeHHe

BecmiiatHoe
MPOrpaMMHOe
o0ecrneuenue

CceblIKkH

OducHbril makeT

Libre Office 6.3.1

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

OHCpaLII/IOHHaSI cCUcCTreMa

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Bpaysep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

Bbpayszep

Opera

http://www.opera.com

ITouyTOBEBIN KIIMEHT

Mozilla Thunderbird

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

Dailn-meHemxep

Far Manager

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

ApxwuBaTop 7Zip http://www.7—zip.org/
I'padmueckuii pexakrop GIMP (GNU Image http://www.gimp.org/
Manipulation http://gimp.ru/viewpage.php?page_id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Pemakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuorietiep VLC http://www.videolan.org/vic/
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8. OnleHOYHbIE CPeICTBA N0 AUCHUIIUHE

IMacnopr
OLICHOYHBIX CPEACTB 0 Y4eOHOM TMCIUIJIMHE
«Duzukan
[lepeyeHp KOMMETCHIMI (JIEMEHTOB KOMIIETEHIINH), (OPMHUPYEMBIX B
pe3yabTaTe OCBOCHUS yUeOHON JUCHUIUIUHBI (MOAYJISI) WU MPAKTUKU
MNunukaTtopsl
N Oransl
No Kon } (I)OpMyJ'II/IpOBKav JOCTHKECHHUH KOHTpOJ}I/IpyeMble TEMBI (opMHpoBanu
[/ry | KOHTPOJIMPYEMOIi | KOHTPOJMPYEMOH | KOMIIETeHIHH (mo | y4eOHOMN AUCIUILIHHEL, (cemectp
KOMITETCHITHN KOMITETCHIINU peanuszyemMoit MPaKTHKH
W3y4YCHHS)
JIUCITUILITAHE )
1 | VK1 Crocoben VK-1.1, Tema 1. Mexanuka. 1
OCYIIIECTBIISTh YK-1.2. Tema 2. MexaHuka 1
MOMCK, JKHJIKOCTEH M Ta30B.
KPUTUYECKUI Tewma 3. Konebannst u 1
aHaJM3 U CHHTE3 BOJIHB.
uHpopManuy, Tema 4. OcHOBBI 1
NPUMEHSTH MOJICKYJIAPHO# (PU3UKH 1
CHUCTEMHBIN ITOAX0]T TEPMOTUHAMHKH.
AUt peIICHHUS Tema 5. DnexkTpuuecTso. 2
HOCTaBJICHHBIX Tema 6. MaraeTmsm. 2
3ajaad. Tema 7. OnTHKa. 2
KBanroBas npupoja
H3JTyUYCHUS.
Tema 8. AtomHas u 2
simepHast pU3NKa.
2 | OIIK-3 Crnocoben perrats | OITK-3.1, Temsr 1-4 1
npukiagaeie 3aqaun | OI1K-3.2,
B obnacTu OI1K-3.3.
oOecrieueHust
MOKapHOU
0e30macHOCTH,
OXpaHel 5 Temsbr 5-8 2
OKpYIKaroIei
cpensl U
SKOJIOTMYECKOU
0€301MacHOCTH,
WCTIOJIB3YsI TEOPHIO
M METOJIBI
(hyHIaMeHTaThHBIX
HayK.
Iloxa3areuau u KPUTECPHUHU OLICHUBAHUA KOMHeTeHuHﬁ, OIMUCAHHUC HIKAJI
OlICHUBaAHUSA
No Kon Kontponupyembie| Hanmenoranue
n/1_1 KOHTPOJIUPYEMOU Ilepeuens MIaHUPYEMBIX PE3YIIHTATOB TEMBbI y4eOHOH OLIEHOYHOT'O
KOMITETCHIIMH JIACIUTTTHHBI cpencTaa
1. | VK-1 3Hath: coxaepkaHue Kypca ¢usukd U | Temsr 1-8 Bompocsr
OCHOBHBIC pa3/ieibl (PU3UKH; OCHOBHBIC 9K3aMEHAITHOHHBIX
VK-1.1 3aKOHBI ~ (M3UKKM W TpPaHUIB  UX paoor,
VK-1.2 PYMEHHUMOCTH. KOHTPOJILHEIE

16




YMeTh: 0CyIIeCTBIATh MOUCK paboThI.
HeoOxoaMMoi HHOpMaLKH, TPOBOAUTH €€
KPUTHYECKUI aHaIn3 1 00001aTh
pe3ybTaThl aHAIN3A.

Brnanmerp:  MeTromamMu  CUCTEMaTH3aI[UM
uH(pOpMAIMK; HABBIKAMH TOCTAHOBKH W
pelieHus  3a1ad;  MeToJaMu  (DH3HKO-
MaTeMaTH4YeCKOTO aHaau3a s PEHICHHUsS
C€CTCCTBCHHOHAYYHBIX 3aJ/la4; HaBbIKaMHU
00paboTKn u MHTEPIPETUPOBAHUS
pEe3yIbTaTOB SKCIIEPUMEHTA.

2 | OIIK-3 3HaTh: OCHOBHBIE BeUUMHBI U pu3udyeckue | Tembr 1-8 Bomnpocst
KOHCTaHTBhI, WX OINpPEICIICHHEe, CMBICI, 9K3aMEHAITUOHHBIX
OIlK-3.1 CHOCOOBI M CIUHUIBI HMX H3MEPEHHUS; paboT,

OIIK-3.2 Ha3HaYCHWE W  TPUHIMIBI  JIeHCTBUS KOHTPOJIbHBIE
OIIK-3.3 BaKHEHIINX (U3HUECKUX PHOOPOB. paboTBHI.

Ymerb: pabortath ¢ TpubopamMm U
o0opyIoBaHHEM COBPEMEHHOU
(uzndeckoil 1abopaTopum; WCIOIH30BAThH
pa3nu4HbIe METOANKU ¢uznueckux
U3MEpCHHUH u 00paboTKH
9KCHEPUMEHTAJIbHBIX JaHHBIX.

Brnanmerb:  HaBBIKAMH  WCIOJB30BaHHS
OCHOBHBIX  OOIIEPHU3UMIECKUX  3aKOHOB;
METOJ/IOJIOTUEH  pelleHHs 3ajad  BCex
pazienoB oo0mel GU3NKH.

@DoH/bI OLIEHOYHBIX CPEACTB MO JUCHUILINHE «DU3HKA)
Bonpocsl kK KOHTPOJBLHBIM padoTam:
TecTbl
1 cemecmp

1. MaTepI/IaJ'H)HaH TOYKa ABUIKCTCA BAOJIb OCHU O)(, 3aBUCUMOCTb KOOPAMHATHI X OT

BpeMenn t umeer BUA X =3+ 2t+0,5t°. Ompenenuth 3HAYCHHE CKOPOCTH TOYKH B
MOMEHT BpeMenu t=2 C.

A)4wm/c; B)45wm/c; B)S5wm/c; T')3,5wm/c.

2. 3a 3 ceKyHJIbI CKOPOCTh PAaBHOMEPHO BBIpociia ¢ 3 km/4 10 39 kM/4. OnpeaenuThb

YCKOpPEHHUE.
A) 12 xm/a®; B) 3,33 m/c%; B) 12 m/c%; T) 0,3 m/c?.

3. OnpenenuTth yrioByIO CKOPOCTh TOYKHA PABHOMEPHO BPAIIAIOIIEIHCS CO CKOPOCTHIO
v=0,5 M/c o okpyxxHOCTH paguyca R=25 cm.
A) 0,5 pag/c; b)2pan/c; B)0,02 pan/c; I') 5 pan/c.

4. Ha maTepuaibHyI0 TOUKY JAEHCTBYIOT JBE B3aUMHO IEPIECHANKYISIPHBIE CHJIBI
0,3 Hwu 0,4 H. Pe3ynpTupyromas cuiia JI€MCTBHs paBHA...
A)0,1H; Bb)0,7H; B)0,5H; I')-0,1H.
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5. C kakoil cujoil HY)XHO JEHCTBOBATh Ha TEJIO Macco M=3 Kr, 4To Obl OHO

JIBUTAJIOCH C TIOCTOSIHHBIM yCKOpeHueMm a=1,5 M/c??
A)9H; B)2H; B)0O5H; I'45H.

6. K npyxune, pactsayrod Ha 3 cMm mpuioxkena cuna 39 H. Haiitu x€cTkocTh

IIPY’KUHBI.
A)1,3H; B)1300H; B)117H; I)1,17 H.

/. Yemy paBHa KHHETUYECKAs SHEPIUs 11apa Maccoil 4 kr, 00Jaaaroniero MUMInyJabCoM

12 xr-m/c?
A) 36 Ix; b)24 IIx; B)18 [Ix; I')6 JIx.

8. HaliTu MOMEHT MHEpIIMM MaTepUaIbHON TOUYKH ¢ Macco M=9 kr, ynanéHHON OT

OCH BpAILICHUS HA pacCTOAHUE =9 cm.
A) 729 kr-m’; B) 81 kr'm*; B) 0,073 kr-m?’; ) 1 koM.

2 o
9. MowmenT uHepnuu Koneca 5 kr-m°. Kakoli MOMEHT CHJ TIPWIOKEH K KOJIECY,

BpAIIAOLIEMYCS C YIJIOBBIM yckopeHueM £=0,02 pazl/cz?
A)0,4H-m; B)0,5HMm; B)0,004 Hwm; T)0,1H-m.

10. OmpenenuTh MOMEHT HUMITyJbCa Tella C MOMEHTOM HWHEPIHH J=2 KM
BPAIIAIOIIETOCS C YIIIOBOW CKOPOCThIO =8 paj/c.
A) 16 kr-m/c; B) 4 krv/e; B) 0,25 krom/e; T 1 krmP/e.

11. Ckonbko mosekyn B 1000 monb BemecTBa?
A) 6,02:10°; B) 10°; B) 6,02:10%; T) 100.

12. Cxonbko KoM4ecTBa BellecTBa B 32 rpammax kuciopojaa O,?
A) 0,001 monb; B) 2 monw; B) 32 monb; ') 1 morb.

13. Onpenenuts MossapHyto Maccy HySOy.
A) 78-10° kr/monb;  B) 98-10° kr/mone;  B) 98 kr/mons; I') 50-10°° kr/mous.

14. Beipazuts Temneparypy 27 °C B eqununax uzmepenns CU.
A)273K; Bb)117°C; B)300K; I')27°C.

15. Kak u3MeHHUTCS J1aBJ€HUE HJICAIbHOrO ra3a, HaXOJSIIErocsi B repMEeTUYHON
€MKOCTH Ipu noBbieHnu temnepatypsl ¢ 300 K no 450 K?

A) BoIpacterT B 1,5 paza; b) nmonusurcs B 1,5 paza;

B) Beipacrer Ha 150 [Ta; I') monusurcs Ha 150 Ila.

16. Kak u3mMeHUTCS 1aBlIeHHE UACATBHOTO ra3a MPH YBETWYCHUN KOHIICHTPAINH B 3
pasa v CHWKEHUU TEPMOJMHAMUYECKON TeMIepaTypsl B 2 pa3a’?

A) ymenbminred B 1,5 paza; b) yBenuuunres B 1,5 pasa;

B) yBenuuutcs B 6 pa3; 1) ymeHbIuTes B 6 pas.
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17. Kakast paboTa cOBEepIIACTCS HICAIBHBIM Ta30M IIPH PACIIAPEHAN OT 2 M° 10 7 M°
1 nnoctosiHHoM fasiiennu 100kITa?
A) 500 x/Ixx; B)20k/bx; B) 50 mx/x; 1) 0,02 xJIx.

18. UneanpHoMy rasy coodmmin koanuecTBo TertoTel Q=5 x/[x. Kak nsmenurcs
€ro BHYTPEHHSISI SHEPTUsl OH COBEPIIUT padoTy A=3 k/[x?

A) yBenuuutcs Ha 2 kJIx; b) ymenbmmurces Ha 2 kJ[x;

B) yBenuuutcs na 8 x/[x; I') ymenniutcs Ha 8 kJIx.

19. Onpenenutsb K.11.J1. IPOLIECCa, €CIIU T'a3 MOJIYYHII OT HAarpeBaTessi KOJIMYeCTBO

TeroThl 9 kJ[k, a oxnagurento nepenan 6 kJx.
A)1/4; b)2/3; B)1/2; T)1/3.

20. KakoBa temmepatypa oxjaautens npu nukie Kapno, ecnu k.m.a. mukia 0,2, a
temnepatypa Harpesatens 400 K?
A)333K; B)80K; B)320K; I')480K.

2 cemecmp

1. Kak wusMmeHuTcs cuiaa B3aUMOZCHCTBUS JIByX TOYEYHBIX 3apsioB, €CIlU
ANEKTPUUECKUI 3apsj KaxJAoro yBEIWYUTh B 3 pa3a, OJHOBPEMEHHO YBEIUYMB
pPacCTOSIHME MEXly HUMU B 3 pasa?

A) He m3menuTcs; b) yBenmuuutcs B 3 pasa;

B) ymenpmmtes B 3 paza; ') yBenmuutcs B 9 pas.

2. KakoBa Hamps»eHHOCTb DJEKTPUYECKOTO TIOJNIsA, €CIM Ha TOYEYHBIM 3apsi
BennunHbl 0,2 Kit geiicrByer cuna 100 H?
A)20B/m; B) 500 B/Mm; B)0,002 B/m; T') 20 B.

3. Uemy paBeH MOTEHIIHUAT SJIEKTPUYECKOTO MOJISI B TOUKE, B KOTOPOM 3IEKTPUIECKUIN
3apsi BenumurHoM 0,03 K obnanaer sueprueit 0,18 1x?
A)15B; b)0,054B; B)21B; I')6B.

4. HaifTw 3J1eKTPOEMKOCTh JIBYX KOHJICHCATOPOB, EMKOCThIO 3 MK®D, COeTMHEHHBIX

TIOCJIE/IOBATENBHO.
A) 0,67 Mmx®; b)6 mx®; B)3 Mxd; I')1,5 Mxd.

5. HaliTu 371eKTpOeMKOCTh IBYX KOHJIEHCATOPOB, EMKOCThIO 3 MK®D, COeTMHEHHBIX
napaieNbHO.
A) 3 mx®d; Bb) 1,5 mxd; B) 6 mxd; I') 0,67 mxd.

6. B ognopoaHoe anekTpuueckoe moie ¢ HampsikeHHOcTh £=1800 B/M momecTtunm
TURJIEKTPUK C JIUAJIEKTPUYECKON MPOHUIIAEMOCThI0 £=6. KakoBa HampsyKeHHOCTb
MOJIsI BHYTPU AUAJICKTPUKA?

A) 300 B/m; B)50 B/m; B) 150 B/m; I') 1080 B/m.
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7. Kaxoii 3apsi JoJKeH MPONTH Yepe3 MonepevyHoe CeueHne MpoBoIHMKa 3a 1

MUHYTY, 4TOOBI TOK ObLT paBeH 60MKA ?
A)10°Kr; B)6010°Km; B)10°Ki; TI)3,610° K.

8. Kakoii Tok moteuer yepes pe3uctop conporubienrneM R=2500 OM npu pazHocTu
MOTEHIMAJIOB Ha ero koHuax 10B?
A)250 A; Bb)250mA; B)4dwmA; T4 A.

9. Kakast sHeprus Boiaensercs B mpoBoaHuke ¢ cornporusieHnem 300 Owm 3a
NOJIMUHYTHI IIpHU NpoTeKkanuu Toka 200 MA?

A) 6 Jx; b) 1800 /Ix; B)360 Ix; I')9 x/x.

10. /IBa pe3ucropa, conpoTuBieHueM 2 OM KaK/bli, COEIMHEHBI apauIeIbHO.

KakoBo conpoTuBieHrEe TAKOrO COCTMHEHUS?
A)40Om; B)10m; B)20m; I')3Owm.

119
11. Dnextpon (3apsix -1,6' 10 Ko) Bieren co ckopocThio V=5 M/C B OTHOPOTHOE
marautHoe nosie B=300 Mk T neprneHIuKyIspHO JUHUSIM HHAYKIUU. OnpeaeauTh
3HAYCHHE CHJIBI, JICUCTBYIONICH HA IPOTOH B MArHUTHOM ITOJIE.

A)2,410°H; B)2,410%H; B)2,410"™H; I')OH.

12. Kak u3mMeHHTCS criia ASUCTBUS OJTHOPOJHOTO MATHUTHOTO TIOJISI HA DJIEKTPOH,
€CII yroJl MEX]Ty CKOPOCTBIO 3JIEKTPOHA M BEKTOPOM MarHUTHON HHIYKIIUU
n3meHuTb ot 30° no 90°?

A) yBenuuutcs B 2 paza; b) ymeHnbmmTcs B 2 pasa;

B) yBenuuntcs B 3 paza; ) ymenbimmres B 3 pasa.

13. OHpC}IGJ’II/ITC BCPHOC HAIIPABJICHUEC CHUJIIbI HopeHua AJI1 OTPULIATCIIBHOIO 3apsiaaa.

g -q § F,l El g
e T = =) )
Fi Ei

A b B r
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14. Onpenenutb BepHOE HANPABIECHUE JIMHUM MHIYKIMHA MAarHUTHOTO TTOJIS
IPSIMOJIMHENHOIO IIPOBOJHUKA C TOKOM.
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15. Kak u3MeHUTCSI MHIYKIMS MarHUTHOTO TIOJIsI, CO3/1aBaeMOro 0€CKOHEYHO
JUTMHHBIM TTPOBOJTHUKOM, €CJIM CHIIy TOKa yBEJIMYUTh B 1,5 pa3a, a TOUKy
HAOJIOICHYSI YIATUTH Ha paccTosiHUE B 3 pasa Oosbiee?

A) ymenbutes B 2 pa3a; b) yBenuuwnrcs B 2 pasa;

B) ne uamenurcs; ') ymensmures B 1,5 pasa.

16. Ecnu cuity Toka B ABYX MapajlielbHBIX MPOBOJAX YBEIUYUTH BABOE, &
paccTosHuEe MEXIy HUMHU YMEHBIINUTD B 3 pa3a, TO CHJIa UX B3aUMOJICHCTBHUSL. ..
A) yBenuuutcs B 12 pa3; b) yBenuuutcs B 6 pas;

B) ymenbmmres B 6 pa3; [') ymenbmutcs B 12 pas.

17. TInockuit koHTyp miomaaso S=200 cm® HaXOJUTCA B TOCTOSSHHOM OJTHOPOIHOM
MarHuTHOM Mojie ¢ uaaykuueit B=0,3 Txa Tak, 4T0o TUHUM MarHUTHON UHAYKIIMH
MIPOHU3BIBAIOT IJIOMIAAb 1MOJ yriioM 60° kK HopManu KoHTypa. OnpeaenuTh NOTOK
MAarHUuTHOW UHIIYKIIMU Y€pe3 KOHTYP.

A)0,03B6; B5)0,3B6; B)30B6; I')3mB6.

18. Kak u3MeHHUTCSI MOTOK MarHUTHOW MHIYKIIMU Yepe3 KPYTIIbIi MIIOCKU KOHTYD,
€CJIM MarHUTHas UHAYKIUS YMEHBIIUTCA B 3 paza?

A) yBenuuutcd B 3 paza); b) ymenbmutcs B 1,5 pas;

B) ymenbmutcs B 9 pa3; I') ymensiurces B 3 pasa.

19. MarHuTHBII MOTOK Yepe3 MPOBOIAIINN KOHTYP U3MEHSETCSI PABHOMEPHO TakK, YTO
3a 5 muHyT Bo3poc ¢ 0 B6 1o 10 B6. Onpenenuts 3J1C B KOHTYpE.
A)0,5B; b)2B; B)0,03B; I')50B.

20. TIpoBosiast paMKa MIOmAnbi0 S=9 cM” BpaIaeTcs ¢ yIIoBOH CKOPOCTHIO (k=6
c's OJTHOPOJIHOM MarHUTHOM noJie ¢ B=0,45 Tn. Onpenenuts MakCUMaIbHOE
3Hauenue J/[C B pamke.

A)2,43wmB; b)3kB; B)67,5mvkB; I')83B.

21. KakoBa m3iydarensHocTs R aGCOMIOTHO YepHOro Tela npr Temmeparype 20 °C?
A) 9 MBr/™*; B)418 Br/m* B) 1,7-10° Br/m®; T) 1 mxBr/m’.

22. Kak U3MEHHUTCS M31y9aTeIbHOCTh a0COIOTHO YEPHOT'O Tejla, €CIIM TeMIIepaTypa ¢
300 K yBenuuunacs Ha 300 K?

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

B) yBenuuurcs B 16 pa3; ') He usmeHurcs

23. KakoBa J1iHa BOJIHBI, HA KOTOPYIO MPUXOIUTCS MAKCUMYM DHEPTUU U3TydCHUS
a0COJIIOTHO YEepHOTO0 Tela mpu Temneparype 36,6 °C?
A) 9,37 mxm; b) 79,23 Mmxm; B) 0,63 mxm; 1) 0,48 Mxwm.

24. Onpenenuts Maccy (poToHa U3TyYEHUS C IJIMHON BOJIHBI 550 HM.
A)9,1:10% kr; B) 1,67-107" kr; B)4,02:10° kr; T)6,67-10™ kr.
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25. KakoBa paboTa BbIX0jia 3JIEKTPOHOB U3 MeTasuia, eciau GoToddPeKT HaumHaeTCs
IIpY 4acTOTe U3aydeHus 5,28- 10* I'ry v BbIIIE?
A) 3,510 Ix; B) 1,6:10™ Jix; B)4,0-10™° x; I)4,7-10™° Ix.

26. CormacHo moctynataMm bopa, ompenenuTh MOMEHT WMITyJIbCa JJIEKTPOHA Ha
cranroHapHoit opoure ¢ n=3. [loctosuuas [lmanka 2=1,05- 10 Ix-c.
A)3,15-10% Jik-c; B) 1,05:10°% x-c; B)2,1-10° x-c; 1) 4,210 Ix-c.

27. SInpo 4Be’ umeer. ..
A) 4 wetitpona u 7 nporoHoB; b) 4 HelTpoHa u 3 MPOTOHA;
B) 4 nporona u 7 weritponoB; ') 4 nmpoToHa u 3 HEUTPOHA.

28. Uemy paBHO cpeqiHee BpeMsl )KU3HU T PAIMOAKTUBHOTO SI/Ipa, €CIIM TTOCTOSTHHAS
pPaJMOaKTUBHOIO pacnaja paBHa | q'?
A)0,28:10%¢c; B)60c; B)3600c; Ilec.

29. Kak m3MeHHUTCSI akTUBHOCTh M30TOTA C TIOCTOSTHHON paJlOaKTUBHOTO pacmaja
A=1 muH" 3a Bpems t=41,6 c?

A) yMEHBIIUTCS TOYTH 110 HyJs; b) ymensiutcs B 1,4 pasa;

B) ymenbmurcs B 1,17 10" pa3a; ') ymenbluutcs B 2 pasa.

30. B pesymsrate sueproii peaxmmn 7N“+,He*—X+H' o6pasoBanocs smpo X.
CKOJIBKO HYKJIOHOB BXOJUT B COCTaB sjipa X?

A)17; B)8;, B)9; IO.

Kpurtepuu 1 mkajia OueHUBaHMS 10 OLEHOYHOMY cpeacTBY «TecTbl»

[xana OIIEHUBaHUA Kpurepuii onenuBanus
(unTEpBa 6aIIIOB)
5 KontposnbHas paboTa BBITIOJIHEHA Ha BHICOKOM ypOBHE (IIPaBHIIbHBIC
otBeThI janbl Ha 90-100% Bompocos/3amay)
4 KonrponbHas paboTa BEIITOIHEHA HAa CPEAHEM YpOBHE (IIPaBUIIbHBIC
OTBeTHI 1aHbl Ha 75-89% Bompocos/3axay)
3 KontposbHas paboTa BBITIOJIHEHA Ha HU3KOM YPOBHE (TIPaBUIIbHBIC OTBETHI
nanbl Ha 50-74% BompocoB/3aaaq)
2 KonTponbHas paboTa BEIIIOIHEHA HA HEYIOBJIETBOPUTEIILHOM YPOBHE
(npaBuUJIBbHBIE OTBETHI 1aHbl MeHee yeM Ha 50%)

OueHo4YHbIE CpeaCTBA AJIsl IPOMEKYTOYHOM aTTecTAluM (IK3aMEH)
Teopernyeckue BONMPOCHI
1 cemecmp

1. Cucrema otcuera. Tpaekropus. [1yte. [lepemenienue.

2. CxopocTb. Yckopenue. TaHreHIIMaIbHOE U HOPMAIbHOE YCKOPEHHUE.
3. KunemaTuka u xapakTepUCTHUKH BpaIaTeIbHOTO JBUKCHHUSI.

4. 3axonsl Hetorona. Cuna. Umnynsc. Macca.
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5. Cuuibl B ipupojie. Bubl B3aumoieiicTBusl.

6. 3aKOH coXpaHEHUS UMITYJIbCa.

/. JIBr>KeHME Tella TEPEMEHHOM MacChl.

8. KoncepBaruBable cwitbl. Pabota. MOMIHOCTB.

9. Kunernueckas sueprusi. [loTennmanpaas sHeprusl.

10. 3akoH coxpaHeHHUs YHEPTUH.

11. IlenTp macc. JIBukeHue eHTpa Macc TBEPOTo Tea.

12. Moment unepiuu. Teopema IlITeitnepa.

13. Kuneruueckasi 3Heprus BpallleHuUs.

14. MomeHT cuibl. MOMEHT UMITYJIbCa.

15. Pa6ora npu Bpamenuu tena. OCHOBHOE ypaBHEHUE JUHAMUKU
BpAIIATEIbHOTO ABUKEHUS.

16. 3akoH cOXpaHEHHUs] MOMEHTA UMITYJIbCA.

17. Ilpeodpazosanus ["anunes. [Tocrynatser CTO.

18. IIpeobpazoBanus Jlopenna. CrneacTBust u3 nmpeodpazoBanuii JlopeHia.

19. HeunepuuasnabHbie CUCTEMBI OTCUETA.

20. KonebaTtenpHbIi iporiecc. ['apmMoHmdeckue kojebanus. Y paBHCHHE
rapMOHUYECKUX KosieOaHUN. XapaKTepUCTUKU KOJIeOaHMiA.

21. YpaBHEHHeE 3aTyXaloNINX KOJIeOaHHH U eTo peleHHe.

22. YpaBHEHHE BBIHYKJIEHHBIX KOJICOAHUH U €ro perieHne. PesoHnaHc.

23. IlpyxunHbIN MasTHUK. U3nYecKuil MassTHUK. MaTtemMaTH4eCcKuil MasTHUK.

24. CnoxxeHre rapMOHUYECKHUX KOJTeOaHHI.

25. MexaHn4decKkue BOJIHBI. Y paBHEHHE O€ryiiei BOJTHbI. AMIUIATY/IA, YaCTOTa,
JUTMHA BOJIHBI, (pa3oBasi CKOPOCTh BOJIHBL. BOIHOBOE ypaBHEHUE.

26. [Tpuniun cynepnosutivu BoH. MIHTepdepentius BomH. CTosUre BOITHBI.

27. 3BykoBbIe BOTHBL. DddekT [Jomrepa. Yibrpa3syk. MH)ppa3ByK.

28. Cuna Apxumena. Y cIOBHUE TUIaBaHUS TE.

29. YpaBHEeHUE HEPA3PHIBHOCTH CTpyH. Y paBHeHue bepuymnu. Jlamunapuoe u
TypOynieHTHOe Teuenue. Yucno PeitHonbaca.

30. OcHOBHBIE TMOJOXKEHUS MOJEKyJIsapHO-KuHeTn4Yecko Teopun (MKT).
OCHOBHBI€ MTOHATHS U ONPEICTICHUS] MOJICKYJISIPHOU (PU3HKHU.

31. UneanpHblii  Ta3. CBoOKMCTBA HJIEATBLHOTO Ta3za. |epMOAMHAMUYCCKHC
napaMmeTpbl COCTOSHUS.

32. OcunoBuoe ypaBHenne MKT (VpaBuenne Kraysuyca). VYpaBHeHHe
COCTOsIHUA UaeanbHoro raza (Ypasuenue MenaeneeBa-Kiamnelipona).

33. N3ompotieccel, 3aKOHBI U30MPOLECCOB. P-V AHarpaMMbl H30IPOLIECCOB.

34. Ypasuenue Ban-nep-Baannca. [lonpaBku ypaBHenusi Ban-nep-Baanbsca u
ux ¢uzndeckuit cmbici. M3otepmel Ban-nep-Baanbca.

35. Pacnpenenenne MaxkcBemia.  XapakTepHbIE CKOPOCTH — PaCIpeICICHHS
Makcseia.

36. Pactipenenenue boneimana. bapomerpuueckas popmysa.

37. SlBnenus mepeHoca B TEPMOJMHAMHYECKH HEPABHOBECHBIX CHCTEMaXx.
TemnonpoBoguocTs. Auddy3us. BsaskocTs.

38. Uncno  cremeHeil  cBOOOABI  MOJEKynbl.  BHyTpeHHsss — sHeprus
TEPMOJANHAMUYECKON CUCTEMBI. 3aKOH PaBHOPACIPEAECIEHUS YHEPTUM 10 CTEIECHAM
CBOOOIBI.
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39. Pabora, coBepiiaemasi CUCTEMOM MpU U3MEHEHUU oObema. OmnpezeneHue
paboThI, COBEpIIAEMON TEPMOIMHAMHYECKOM CUCTEMOM TP U30MPOIECCaX.

40. IlepBoe Hauwanmo TtepmoauHamuku. CrenacTBuss W3 TMEPBOrO Havaiia
TepMOAMHAMUKH. VI3MeHEeHre BHYTPEHHEH SHEPTruu NpU U30Ipolieccax.

41. KonnuecTBO TEIIOTHL. AquabaTUYecKuil mpoiecc. YpaBHEHUE aauadaThl.
P-V nuarpamma aanabatuyeckoro mpoiecca.

42. TermnoeMKOoCTb. VYpaBHenue Maiiepa. [Tokazarenb annadaThbl
(koo dunment [lyaccona).

43. TlonuTpomnHbIi Tipoliecc. Y paBHEHUS MOJUTPOIIbI, TOKA3ATElNb MOJIUTPOIIBI.
[ToxazaTenb MOMUTPOIIBI JIJIs1 H30TPOLIECCOB.

44. TennoBas mamuHa. Kpyroselie npoueccel: p-V auarpamma, padborta npu
kpyrosom npouecce, KIT/I.

45. Mukn Kapuo: p-V nauarpamma, onucanue mporeccoB Iukia, KIIJI.
Teopema KapHo.

46. TepMmonrHaAMHUYECKOE ONPECIICHUE SHTPOIUHU. Craructuueckoe
omnpeenenue SHTponru. OCHOBHBIE CBOMCTBA SHTPOIHUHU.
47. I3MeHeHue  SHTPONMM  MHpPU  HU30MpOoIlieccax. Bropoe  nHauwaio

TepMoauHaMuku. CIeICTBUS U3 BTOPOT'0 Havaaa TePMOTUHAMUKH.
2 cemecmp

1. DnexTpudeckuii 3apsi1 U 3aKOH ero coxpanenus. 3akoH KyioHa.

2. DnexTpuyeckoe nose. HarmpspkeHHOCTh AIEKTPUYECKOro MOJIs.

3. Teopema I"aycca u e€ mpuMeHeHHE.

4. Pabota npu mepeMeIieHIH 3apsifia B AIEKTPHUECKOM TIOJIE.

5. Hupkynsiuus Bekropa E.

6. [ToTeHnman 1 pa3HOCTH MOTEHIMAIOB. DKBUITOTCHITHATEHBIE TTIOBEPXHOCTH.

7. CBsI3bp MEKy HAIPSKEHHOCTBIO M TTOTEHIIMAJIOM.

8. JIMAIeKTpUKY ¥ IPOBOTHUKH B DIIEKTPHUYECKOM TIOJE.

9. BekTop 2IEeKTPHUUECKOro CMEIIECHUS.

10. DnexrpoemkocTh. Konaencarop. CoenuHeHre KOHIEHCATOPOB.

11. DHeprus 3apsLKEHHOT0 KOHJIEHCATOpa. DHEPrUs AJIEKTPUIECKOro TOJIs.

12. TlocTosiHubIf  dnekTpuueckuid  Tok. Cuia TOKa, IUIOTHOCTH — TOKA.
Conpotusnenue. Dnekrpoapmwxkyias cuia (3/1C).

13. 3akon OMa j1j1s1 y9acTKa 1 TIOJTHOM 1IeTIH.

14. 3akon J[>xoymns-Jlenna.

15. PasperBiieHHbIe 2nekrpudeckue nemu. [Ipasmina Kupxroda.

16. MarautHoe Tosie. MarHuTHasi UHIYKIUAS W HANpsDKEHHOCTh MarHUTHOTO
TOJIS.

17. 3akon buo-CaBapa-Jlamiaca v ero npuMeHeHue.

18. BzaumoeiicTBre TOKOB. 3aKOH AMIiepa.

19. Dnexrpuueckas yacTuna B MarHuTHOM none. Crna Jloperia.

20. CunoBsie TMHUM MarHuTHoro nofst. [lupkynsamus BektopoB B u H. Teopema
O MOJHOM TOKE.

21. MarautHsIif oToK. PaboTa 1o nepemMernieHnto Toka B MarHUTHOM TIOJTE.
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22. SIpnenue >neKTpoMarHuTHOM HHAYKIMK. 3akoH dapanes. Bpamenue
paMKH B MarHUTHOM TIOJIE.

23. SIBneHue caMOMHAYKIMU. IHITYKTUBHOCTH KOHTYpa.

24 VI3MeHeHue TOKa MPU 3aMbIKAaHUH IETH U Pa3MbIKaHUHU TICTTH.

25. DHeprust MAarHUTHOTO TOJIsI. DHEPTHsl KOHTYPa ¢ TOKOM.

26. Konebarenbupiii  KOHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIC KOJICOAHMUS.
®opmyna TomcoHa.

27. 3aTyxarolue U BRIHYKICHHBIC DJIEKTPOMAarHUTHBIE KOJIeOaHUsI.
HuddepennmanbHoe ypaBHEHNE KOJICOAHUI U €To pelieHue.

28. [lepemennsiii TOK. 3akoH OMa 1 MIEPEMEHHOTO TOKa. MOIIIHOCTh
NEPEeMEHHOr0 TOKa. BeKTopHbIE AuarpaMMsl.

29. OcHOBHBIE 3aKOHBI TeoMeTpruiecKoi onTHkH. [Ipuniun @epma.

30. ®opmyna ToHKOM NUH3BL. [locTpoeHne M300paKeHUI B TOHKUX JIMH3aX.
dokyc, pokycHOE paccTOsIHHE, ONITUYECKAs CHJIa.

31. UnTepdepennus cBeta. udpakims cBera. [Tpumepsr.

32. llonsipuzanus cBeta. 3akoH Maitoca. 3akoH bprocrepa.

33. [lornomenue cBeta. 3akoH byrepa.

34. [IpencraBieHue CBeTa Kak 3JEKTPOMArHUTHOM BOJIHBI.

35. TerutoBOE M3TyUEHUE U €T0 XapakTepUCTUKU. 3akoH Kupxroda.

36. A6comtotHo uepHoe Teno. Gopmyna Penes-/xunca.

37. 3akonbl cmenienus Buna. 3akon Credana-bonsiiMana.

38. ®opmymna [Tnanka. OTOHEL.

39. laBnenue cera. Doroaddexrt. YpaBuenue dporordpdekra.

40. D¢pdexr Komnrona.

41. Anepuas wmopenb aroma. Iloctymarer bopa. AtTom Bojgopoda u
BOJIOPOJIONIOI00HBIE aTOMBI 110 bopy.

42. Bonnsl ae bpoiins. CooTHOIIEHNE HEOTPEAeTIEHHOCTEH.

43. Bonnosas gynkius. YpasHenue llpequnrepa.

44. Atom Bomopojia B KBaHTOBOW MexaHuke. KBanToBbie uncia. @epMuoHbI U
6030nb!1. [Tpunmun [Maymu. [Tepuoandeckas cucrema s3eMeHTOB MeHerneena.

45. CocTaB U XapaKTEpUCTUKH aTOMHOTO sifipa.

46. JledekT Macchl ¥ SHEPTHUS CBSI3U SApa. DHEPreTHKA SASPHBIX PEaKIIUH.

47. PamnoakTUBHOCTh. 3aKOH paIMOaKTUBHOIO pacnaaa. AKTUBHOCTb.

48. AnepHble peakiuu: o-pacnai, B-pacnaf, y-uzinydeHue. [IpaBuia cmemnieHusl.
Heiurpuno

49. Peaknuu JIeJICHHS M CHHTE3a aTOMHBIX si7iep. SmepHbIe peakIiuu 1Mo
JIEUCTBUEM HEUTPOHOB. LlenmHbIe peakiuu.

IIpakTHyeckue 3agaHus
1 cemecmp

3amaua 1. JIBIDKCHHE MaTepHAIBHOH TOYKH 3a1aHO ypaBHeHHeM X=At+Bt’,
rae A=4 m/c? B=-0,05 m/c’. Onpeennts MOMEHT BPEMEHH, B KOTOPBIi CKOPOCTB U
TOYKU paBHA HyN10. HaiiT B 3TOT MOMEHT BpeMEHU KOOPANHATY U YCKOPEHHUE.

3agaua 2. MarepuanbHas TO4YKa Bpamaercs Ha paccTosHUM =20 cM BOKpYr
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HETOJIBUKHOM OCH MO 3aKOHY (p=A+Bt+Ct3, rie A=3 pan, B=-1 pan/cS,
C=0,1 pax/c’. B momenr Bpemenn t=10 ¢ ONpemENNTh TAHICHUHANBHOE d,
HOPMAaJIbHOE @y, U MOJTHOE & YCKOPEHUS TOUKH.

3agaua 3. Ha rmaakom crone nexur Opycok maccod m=4 xr. K Opycky
MIPUBSI3aHbI J[Ba IIHYpa, MEPEKUHYTHIE Yepe3 HEMOABUKHbBIEC OJIOKH, TPUKPEILTIEHHbIE
K MPOTHBOIOJIOKHBIM KpasM ctoia. K KOHIlaM IIHYpOB MOJBEUIEHBI THPH, MAaCChl
KOTOpbIX M;=1 Kr u M,=2 kxr. Halitn yckopeHue, ¢ KOTOPBIM JIBHKETCS OpYCOK, U
CWITY HATSKEHUS KOKJ0T0 U3 MTHYPOB. Maccoii 6J10KOB ¥ TpEHHUEM ITPeHeOpeyb.

3agaua 4. MarepuanbHas TOYKa Maccoll M=3 KI' JBWXKETCS MOJ JCHCTBHUEM
HEKOTOpoil ciibl F cormacuo ypasrernio x=Ct?*+Dt’, rne C=2 m/c?, D=-0,1 m/c.
Haiitu 3Hauenust 3Toii cwibl B MOMEHTHI BpemeHu 1;=1 ¢ u t,=2 c. Omnpenenuthb
MOMEHT BPEMEHH, KOTJa CHjia paBHa HYJIIO.

3agaua 5. Opyaue, KECTKO 3aKPEIJICHHOE Ha JKEJIE3HOJOPOKHOU TutaTdopMme,
IIPOU3BOJUT BBICTPEN BIOJIb MOJOTHA KEJIE3HOM AOPOTrH NoJ yriioM ¢=60° K JTUHUU
ropuzoHTa. Onpenenurs ckopocts U oTkaTta minaTtdopmsl, €CliM CHapsi BbUIETAET CO
ckopocthio 0=600 M/c. Macca mmatdopMbl ¢ opyaueMm u cHapsjgamu M=15 T, macca
OoHOrO cHapsiga M=20 Kr.

3anpauva 6. [llap maccoit m;=10 kr, IBMKYIIUICS CO CKOPOCTHIO 01=4 M/C,
CTaJIKUBAETCS C IIapOM Maccoil My=4 Kr, CKOPOCTh 0, KOTOPOro paBHa 12 m/c.
Cuuras ynap npsiMbIM, HEYIPYTUM, HAUTH CKOPOCTH ¢ IIAPOB MOCTE y/iapa B IBYX
ciydasx: 1) manblii map HaroHsieT OOJBIION IIap, ABUKYITUNCS B TOM XKe
HaIpaBJICHUH; 2) MIapbl ABUKYTCS HABCTPEUy APYT APYTY.

3amauva /. Jlng cxatus OPYXKUHBI Ha X1=1 CM HYXHO TPUIIOXKHUTH CHIIY
F=10 H. Kakyto paboTy Hy>KHO COBEpPIIIUTb, YTOOBI C3KaTh MPYKUHY Ha Xx,=10 cm?

3apaua 8. Onpenenurh JUHEHHYIO CKOPOCTh L IIEHTpa I1apa, CKaTUBIIETOCS
0€3 CKOJILKCHHS 110 HAKIIOHHOM IJIOCKOCTH BBICOTOM h=1 M.

3agaua 9. Touka coBepmiaer rapmMoHuyeckue KkoieOanusi. Haumbombinee
CMEIIECHUE Xmax TOUYKH PAaBHO 5 cM, HauOOdbIIas CKOPOCTh Umax— 10 cm/c. Hailitu
YIJIOBYIO YAaCTOTY @ KOJ€OAHUM U MaKCUMaJIbHOE YCKOPEHUE 8pax TOUKHU.

3apaua 10. I'py3ux maccoit m=400 r, moABEIIEHHBIN K TIPYXKUHE, KOJIeOIeTCsI
10 BEPTUKAIH ¢ iepuojioM 1=1 c¢. OnpeaenuTs )KeCTKOCTh K MpyKHUHBI.

3amaua 11. CKOJIBKO aTOMOB COACPIKHUTCS B PTYTH: 1) KOJHMUYSCTBOM BEIIECTBA
v=0,2 MoJb; 2) maccoit m=1 r?

3agaua 12. OnpenenuTh KOJIMYECTBO BEIIECTBA V BOJIOPOJA, 3AMOIHSIONIECTO
cocysr oobemoM V=3 11, eciu KOHIICHTpaIl1sI MOJIEKYJI ra3a B cocyjie N=2 108 M3,

3agaua 13. B 6amone naxonurcs ra3 npu Temneparype 7;=400 K. /o kaxoii
Temmneparypsl 7, HaJl0o HarpeTh ra3, 4TOObI €ro AaBjiIeHHE YBETUIWIOCh B 1,5 paza?

3agaua 14. bammon Bmectumocthio V=20 51 3amoidHeH a30TOM TpuU
temneparype 7=400K. Korga uacte ra3a m3pacxojoBalid, JaBJICHHE B OaJUIOHE
nonnsmwinock Ha Ap=200 klla. Omnpenenuts Maccy M U3pacXOJOBAHHOIO Tasa.
[Ipouecc cuntath H30TEPMUYECKUM.

3agaua 15. Omnpenenuth MIOTHOCTb p BOJSHOTO Mapa, HAXOSALIErocs MO
nasieHneM p=2,5 Ila u umeromero temmneparypy 7=250 K.

3agaua 16. Wpeanbnbiii Ta3 coBepmaer nukia KapHo mpu Temmeparypax
xonoamwibHUKa 1,=290 K u temmootaatunka 7:=400 K. Bo ckonbko pa3 yBeauduuTcs
KIIJI 7 unKmia, eciim TeMIepaTypa TemIo0T/AaTanKa Bo3pacTer 10 T, =600K?
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3apaua 17. T'a3, coBepmaroniuii nukn KapHo, ornan TermonpueMHUKY 75%
TEIUIOThI, TMOJYyYEHHOHM OT Temnoornatyuka. Ornpenenuts TeMmmeparypy 1>
TEIUIONIPUEMHHKA, €CIIU TeMIleparypa Terooraarunka 73=400 K.

3agaua 18. Ilpu kakoif Temmeparype CpeaHss KUHETUYecKas sHeprus <g,>
IIOCTYNATENbHOIO JBWKEHUS MOJIEKYJIBI ra3a pasHa 4,14 10 2 k?

2 cemecmp

Zapaua 1. 3apsaaer Q=1 mxKn u Q,=-1 mxKn HaxomsTcs Ha pacCTOSHHUH
d=10 cm. OnpenenuTh HANPSHKEHHOCTh £ W MOTEHIMAT ¢ TOJS B TOYKE, YAaJICHHOM
Ha pacctostHue =10 cM OT mepBOro 3apsijga W JIeKaimed Ha JIMHWUU, MPOXOISIICH
yepe3 MepBbhIi 3aps NepreHANKYIIPHO HanmpaBiaeHuo oT Q; k Q.

3agaua 2. Ha nByX OCCKOHEYHBIX MapaLICTbHBIX TUIOCKOCTSX PaBHOMEPHO
pACIIPENENCHbl  3apsiibl C [OBEPXHOCTHBIME IUIOTHOCTAMH 01=0,2 MKKi/M® u
0,=-0,3 MxKi1/M?. OnpeeiTh HaIpPsKEHHOCTD TI0JIS MKy M CHAPYIKHU TLIOCKOCTEI.
3apaua 3. [IBa konpgeHcatopa snekrpoeMkocTsiMu C1=3 MK® u C,=6 Mk®
COEJIMHEHBI MapasuieNbHO U pucoeauHensbl k 6arapee ¢ /1C =120 B. Onpenenutsb
3apsiabl Q; 1 Q, KOHEHCATOPORB M pa3HOCTH NoTeHnuanoB Uy u U, Mexay oOKIag0K.
3agaua 4. Tpu konjaeHcaropa eMkocTsiMu C1=1 MKD, C,=2 MKD u (C3=3 MK®D
MOTYT OBITh COEIWHEHBI MapauIeIbHO WM TOCjeaoBaTelnbHO. B Kakom ciydae
€MKOCTh 0aTaper KOHJIEHCATOPOB OOJIbIIIE U BO CKOJILKO pa3?

3agaua 5. Cuia Toka B IPOBOAHUKE paBHOMEpHO Hapactaer oT lp=0 go 1=3 A
B TeueHne Bpemenu (=10 c. Onpenenuts 3apsn Q, mporiennmii B MpOBOTHUKE.

3agaua 6. Tpu pesucropa conporusienusmMu R;=1 Om, R,=2 Om u R3=3 Om
MOT'YyT OBITh COEIMHEHBl NapaJIeIbHO WM MOCIeNOBaTeNbHO. B KakoM ciydae
COMPOTHUBJICHUE OOJBIIE U BO CKOJIBKO pa3?

3agaua 7. Cuna Toka B mpoBoaHuKe conpotusiearneM R=100 OM paBHOMEpHO
Hapactaer oT lp=0 mo 1n=10 A B Teuenme Bpemenu 1=30 c. Omnpenenuth
KOJIMYECTBO TEIIOTHI Q, BBIICIMBIIIEECS 32 3TO BpeMsl B IPOBOTHUKE.

3anaua 8. 1o mpoBOy, COTHYTOMY B BHJE KBaapara co CTOpoHOH 60 cm,

TEYET MOCTOSIHHBIN TOK 3 A. HallTh MHIYKIIMIO MAarHUTHOT'O TIOJIA B LIEHTPE KBajpara.

3agaua 9. [lo 0OMOTKEe OYEHb KOPOTKOM KaTyLIKH paanycoMm =16 cm teuer

Tok [=5 A. Ckonbko BHUTKOB N TMpPOBOJIOKM HAMOTaHO Ha KaTYyIIKy, €Clu
HaIpsHKEHHOCTh H MaruuTHOTrO 11015 B ee 1ieHTpe paBHa 800 A/M?

3agaua 10. /IBa mIMHHBIX MapauieTbHBIX MTPOBOJA HAXOMSITCS HA PACCTOSHUU
r=5 cm ogun ot apyroro. [lo mpoBogam TeKyT B MPOTHUBOMOJIOKHBIX HAMPABICHUIX
oanHakoBbie TOKM 10 A xaaerid. HaiiTu HanmpsHKEHHOCTh MAarHUTHOTO TIOJISL B TOUKE,
HaxOJSIIEICs Ha PACCTOSIHUM =2 CM OT OJIHOTO U I,=3 CM OT Jpyroro npoBoja.

3agaua 11. Ilpsmoii mpoBox mmuuoi 1=10 cM, MO KOTOpOMYy TEYeT TOK
=20 A, HaxomuTCs B OAHOPOJHOM MarHWUTHOM moje ¢ mHaykmmer B=0,01 Tm.
Haiitu yron a mexay HanpaBlieHUSIMH BEKTOpa B U TOKa, €CIM Ha MPOBOJI JEHCTBYET
cuna 10 mH.

3agava 12. Beruucnute paaumyc R 1yru OKpy»XHOCTH, KOTOPYIO ONHCHIBAET
OPOTOH B MarHUTHOM Tojie ¢ uHAyKIued B=15 mTn, eciu ckopocTh L TPOTOHA
paBHa 2 Mwm/c.

27



3apaya 13. B omHopogHom wmarnuTHoM mojie ¢ wumHaykiuer B=0,01 Tn
HAXOJUTCS MPSIMON mpoBoA JuMHOW |=8 cMm, pacronokeHHBIN MepreHAUKYISPHO
auausIM uHAyKuud. [1o npoBony Teder Tok 1=2 A. Ilon neiicTBueM CHil MOJist MPOBOJ
nepeMecTuics Ha paccTosHue S=5 cM. Haiitu padoty A cui nosns.

3agaua 14. B opHopomHOM MarHWTHOM Tmone ¢ wuHAyknuen B=0,35 Tn
paBHOMepHO ¢ uacToToi N=480 muu’ Bpamaercs pamka, coxepxkamas N=500
BUTKOB mwomaneio S=50 cm’ Ochb BpaIllCHMs JIGKUT B IUIOCKOCTH paMKH U
NEepPHEHIUKYJIIpHA JIUHUAM UHAYKUMH. Onpenenuts MakcuManbayo DJ(C uHaykuuu
Emax, BOSHUKAIOIIIYIO B PaMKe.

3agaua 15. B nenmn men tox =50 A. UcTOYHUK TOKa MOKHO OTKJIFOYHATH OT
1INy, He pa3peiBas ee. Onpenenuts cuity Toka yepes3 t=0,01 ¢ mocie oTkiItoueHus ee
oT uctouHuka Toka. Conporusnenue 1enu R=20 Owm, ee unayktuBHOCTH L=0,1 ['H.

3agaua 16. MnanykruBHocth L karymiku (6e3 cepaeunuka) paBHa 0,1 mIH.
[Tpu kaxoii cune Toka | sneprus W marautnoro mosst pasaa 100 mx/[x?

3agaua 17. KonebaTenbHblli KOHTYP COCTOMT M3 KaTyLIKH WHIYKTUBHOCTBIO
L=20 mMkI'H u koHzIeHCaTOpa 31eKTpoeMKocThio C=80 HD.

3agaya 18. UngyktuBHOCTh L konebarenpHOro koHTypa paBHa 0,5 mIH.
KaxoBa gomxHa ObITh 371eKTpOeMKOCTh C KOHTYpa, 4YTOOBI OH PE30OHUPOBAIT HA JUTHHY
BOJIHBI 4=300 M?

3angava 19. [Totok sHEprum, U3IydaeMblii U3 OKOIIKA IUIABHIBHOM M€Y, paBeH
34 Bt. Onpenenuth TemnepaTtypy 7 1medu, eciu IIoma b OTBEpCTUs S=6 eM’

3agaya 20. MakcuMyM CHOEKTPalIbHONH TIJIOTHOCTH  JHEPreTHYECKOMN
CBETUMOCTH 3BE3]lbI COOTBETCTBYeT iuHe BOJMHBI A=550 HM. Omnpenenurtsb
TEMIIEPATYyPy MOBEPXHOCTH 3BE3/IbI.

3agaua 21. Onpenenuth paboTy BbIXOJa A DIEKTPOHOB W3 HATPHS, €CIH
KpacHas rpanuna ¢orodddexra 4;=500 HM.

3amaua 22. Ha mnOBEpXHOCTh JUTHUS TAJA€T MOHOXPOMATHYECKUH CBET
(A=310 uM). YTOOBI MPEKPATUTH SIMUCCUIO DJIEKTPOHOB, HY>KHO MPUIOKHUTH 3a/1CPHKH -
BaloIyI0 pa3HocTh noteHuunanoB U He meHee 1,7 B. Onpenenuts padboTy Beixoaa A.

3agaua 23. Ha nuHKOBYIO TUTACTHHKY MAaJaeT MOHOXPOMATHYECKHUU CBET C
JUTMHOM BOJHBI A=220 HM. OnpeeuTh MAKCUMAIbHYIO CKOPOCTh (DOTORIEKTPOHOB.

3agaua 24. OnpenenuTh JJIUHY BOJHBI A U Maccy m (POTOHa C DHEpPrueu
e=1 MbaB.

3agaua 25. J[aBnenue p MmoHoxpomaruueckoro csera (A=600 HM) Ha yepHYIO
MMOBEPXHOCTH, MIEPICHANKYJIAPHYIO manatomuM jiydam, paBao 0,1 mxlla. Onpenenuts
ancio N GpoToHOB, manarouyx 3a Bpems t=1 ¢ Ha OBepXHOCTH mIomanpo S=1 cm’.

3agaua 26. BrrunciuTth JIMHY BOJNHBI A, KOTOPYIO HCITycKaeT MOH remus He'
IPpU MEPEXOJIE CO BTOPOr0 IHEPreTUUECKOro YpOBHS Ha mepBblid. CaenaTh Takou ke
MOJICYET /IS MoHa uThs Li' .

3agaua 27. Beumcnauth SHepruio (POTOHA, HCIMYCKAEMOTro TMPU TEPEXO0Je
AJIEKTPOHA B aTOME BOJOPOJIA C TPETHETO SHEPTETUUECKOT0 YPOBHS Ha MIEPBBIN.

3agaua 28. 3a Bpems t=1cyr aKTHBHOCTh HW30TOMA YMEHBIIWIACH OT
A;=118 I'bk no A,=7,4 I'bk. Onipenenutsh nepuo moxypacmaja I/, 3Toro HykJIusa.

3apaua 29. 3a xakoe Bpems t pacmagaercs Y4 HadaJdbHOT'O KOJMYECTBA SACP
PaIMOaKTUBHOIO U30TOIA, €CIIU MEpUOo] ero nonypacmnana 71,=24 4?
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3agaua 30. OnpenenuTs NOPSIKOBBINA HOMEP Z M MacCOBOE YUCIIO A YaCTHIIBI,
0003HaYeHHOM OYKBOM X, U SHEPTUIO SICPHOMN PEAKIINH:

9Be + 21H — X + 1pn.

Kpurtepuu u mkaja oueHMBaHHS 110 OLIEHOYHOMY CpPeCTBY
NMPOMEKYTOUYHBIH KOHTPOJIb (3K3aMeEH)

[IIkana oneHUBaHUS

Kputepuii onennBanus
(nHTEpBaN 0AIIIOB)

otinyHo (5) CrynmeHT TnyOOKO W B TOJTHOM O0OBEME BIAAECET MPOTPAMMHBIM
MaTepuagoM. I'paMOTHO, HCUepnbIBAIOIIE U JIOTUYHO €r0o M3JlaraeT B
YCTHOM WM MUCbMEHHOH (opme. [Ipu 53TOM 3HaeT peKOMEHI0BaHHYIO
JTUTEPaTypy, MPOSIBIIET TBOPUECKHUM MOAXOA B OTBETaX Ha BOMPOCHI U
NPaBUIBHO OOOCHOBBIBAET MPUHATHIE PEIICHHs, XOPOIIO BIaJEeT
YMEHUSIMH U HaBbIKaMH IIPY BHINOJTHEHNUH MPAKTHUECKUX 33/1a4.

xoporo (4) CTyleHT 3HaeT MNPOrpaMMHBII MaTepHuans, T'PaMOTHO W IO CYTH
u3jaraeT ero B YCTHOW WM NHCBMEHHOH (dopme, momyckas
HE3HAYNTEIbHBIC HETOYHOCTH B  YTBEPXKICHUSX, TPAKTOBKAX,
ONpENENICHUSIX M KaTCrOPUsX WIM HE3HAYMTEIbHOE KOJIHYECTBO
ommook. IIpu 3TOM BiasieeT HEOOXOJUMBIMH YMEHHUSIMHU U HaBBIKAMH
IPH BINOJIHCHUH NPAKTUYECKHUX 33]1a4.

yaoBiaeTBOpUTEIbHO | CTYAEHT 3HAET TOJIBKO OCHOBHOM MPOrPpaMMHBIN MaTepHal,

(3) JOMyCKAaeT HETOYHOCTH, HEJIOCTATOUHO YETKHE (POPMYIIUPOBKH,
HETOCJIeI0BATEIbHOCTD B OTBETAX, M3J1aracMbIX B YCTHOW HITH
MUCbMEHHOM Gopme. [Ipu 3TOM HEJOCTATOUYHO BJaIeeT YMEHUSIMHU U
HaBBIKAMH TIPU BBITIOJHEHNUH MPaKTHUECKUX 3a1ad. JlomyckaeT 10
30% ommnbOK B M31araeMbBIX OTBETAX.

HEYAOBIETBOPUTENbHO | CTYJEHT HE 3HAeT 3HAYMTENIbHOM 4YacTH IMPOrpaMMHOI0 MaTepuaa.

(2) [Ipu sTOM nOmycKaeT MpUHLMIIKMATIbHBIE OIIMOKK B JOKAa3aTENIbCTBAX,
B TPAaKTOBKE MOHATHHA W KaTeropuil, MPOSBISET HU3KYIO KYIbTYpY
3HAHWUW, HE BJAJEET OCHOBHBIMH YMEHHUSMHU U HaBbIKAMH MpU
BBIMIOJJTHEHUM TPakTHYeCKUX 3anad. CTyIeHT OTKa3bIBaeTCsi OT
OTBETOB Ha JIONOJIHUTEIbHBIE BOIIPOCHI
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JIncT u3MeHeHn U JOIOJIHEHUHN

Bunawr nonosgHeHuit u
U3MEHEHUN

Jlata u HOMep MPOTOKOJIA
3acenanus kadpeaps (kadenp),
Ha KOTOPOM OBLITH
PaccMOTPEHBI M 0I00PEHBI
W3MEHEHUs] ¥ JOTIOJTHEHUSI

[Toammuck (¢ pacudpoBKOI)
3aBeyromero kaheapoi
(3aBemyronmmx Kadeapamu)
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