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CTpykTypa U coep:kaHHue TUCUUIINHBI
1. lesin 1 3a1a494 TUCUMUILIMHBI, €€ MECTO B Y4eOHOM mpoiecce

Lenp w3yueHus aUCUMIUIMHBI «PU3MKa» — YCBOEGHHE CTYyJEHTaMH
byHIaMEHTaIbHBIX TOHATUA W  3aKOHOB  (U3HMKH, (U3MUECKHX METOAOB
UCCIIEIOBaHMSI M aHalu3a B o00beMe, HeoOXoauMoM sl TpodecCHOHATBHOU
NEeSATEIbHOCTH.

3anaun u3ydeHus: AMCUUILUIHHBI «DHu3nkay:

c(OpMHUPOBATH y CTYJIEHTOB HAayYHOE MBIIIJICHUE U MPaBUIbHOE IOHUMaHUE
(¢u3nYECKUX MOHATHI, 3aKOHOB, TEOPUM U I'PaHUL UX TPUMEHUMOCTH;

pacliupuTh W YINIyOUTh 3HAHUS CTYAEHTOB 00 OKpYXalolleM MHpPE, O
XapakTepe B3aMMOCBA3M (U3MUECKUX 3aKOHOMEPHOCTEH C MNPUPOAHBIMU U
AHTPOTIOT€HHBIMU SIBJICHUSMU;

OoOy4uTh METOJlaM W IMpHEeMaM pEeUICHHs] NPaKTHUUECKUX 3aJad (U3UKU B
pamMKax npodeccHOHaIbHBIX KOMIIETEHIIHI;

OoOy4YHTh METOJAaM INIPOBEICHUS (PUINYECKOTO HKCIIEPUMEHTa, H3MEpPEHUs
(bu3MYECKUX BEIIMYMH, OOPAaOOTKH U aHAJN3a SKCIEPUMEHTAIIbHBIX JaHHBIX.

Huciunnnna «Pu3nka» paccMaTpuBaeTcst Ha 0a3e npeicTaBlIeHuid 0 Hanbosiee
MPOCTHIX U 00muX (hopMax ABMKCHHUS MaTePUU U UX B3aWMHBIX MPEBPAIICHUAX, KaK
HayKa, M3ydamolias oOIlHe CBONCTBA M 3aKOHBI JBMKEHUS BEUIECTBA M IIOJI.
[TonsiTuiinplil anmapat (GU3MKU CTPOUTCS Ha 0a3e TPEX OCHOBHBIX MPEACTABIICHUM:
MEXaHUYECKUE HarJsAHbIe IpEICTaBICHNUS; JIOTUKO-MaTeMaTUYECKUe
npeacrabienus; guinocopckoe oO00CHOBaHUE PU3NUYECKUX TpencTaBieHuid. OCHOBY
MOHSATUHHOTO anmaparta (GU3UKHA COCTaBISIOT (PU3MUECKHE BEIUYHHBI, (pU3ndeckue
3aKOHbI, €UHULIBI U3MEPEHHsI (PU3NUECKUX BEIMUYMUH U METOAbI UCCIIEIOBAHNUS.

N3ydenne HU3MKU OCYIIECTBISETCS 110 MEpPE MOCIEI0BATENBHOIO JAE€TaIbHOTO
U3JIO’KEHUS COIepKaHMsI €€ OCHOBHBIX Pa3/IeNiOB: MEXaHHUKa, MOJIEKYJIsIpHast (pU3MKa,
KOJICOAHMS M BOJIHBI, 3JIEKTPUYECTBO M MAarHeTH3M, ONTHKA, (PU3HKA aTOMa U siiepHas
¢usuka. [lpu paccmoTpeHnn Qpu3nyUecKuX sBICHUN (HOpMHUpPYETCS MPEACTaBICHUE O
(GU3MYECKUX BEIMYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSAX B3aUMOJIECHCTBUS BEILECTBA
Y TIOJIA.

[IpeameTom u3ydeHus: yueOHON TUCHUIIITUHBI «DU3UKa» SBISIOTCA MPOCTHIE U
oOue GopMbl JBUKEHUS MATEPUM W MX NPEBpAILECHUsA, OOUIME 3aKOHBI (DU3UKH,
TEOPETUYECKHE U DKCIEPUMEHTAIbHbIE METOAbl HCCIENOBaHUS  (UINUECKUX
SIBJICHUM.

Heorpemiiemoii yactero Kypca «Dusuka» sBIAIOTCSA NMPAKTUKYM 10 PELICHUIO
3ajau M JabopaTopHbld mpakTUKyMmM. Ha mnpakTukyme 1o pemieHuio 3ajad
3aKpeIUIAeTCS TEOPETHMYECKUI MaTepuall JIEKUWH, OCBauBaKOTCS METOJbl H
MaTeMaTHYeCKHUe MpUeMbl perieHns puzndeckux 3anad. JIabopaTopHbIM MPAKTHKYM,
MO3BOJIIET SKCIEPUMEHTAIBHO M3y4yaTh (DU3MUECKHE 3aKOHOMEPHOCTH, OCBAHBATh
NPUHIUIBI TPOBEACHUST (PU3NYECKOTO HKCIEPUMEHTAa W H3MEPEHHN (PU3MUECKHUX
BEJIMYMH, 0OpabaTbiBaTh, AaHAJIU3UPOBaTh M CHUCTEMATHU3UPOBATh IOJYyUYEHHBIE
HKCIIEPUMEHTAIbHBIC JAHHBIE.

2. Mecto qiucuumiaunsl B ctpykType OOII BO
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JucunminHa «®PU3MKa» OTHOCUTCS K MOJYJII0 €CTECTBEHHOHAYYHBIX
TUCIUTUINH. VI3ydeHne JaHHOW TUCIUTIIMHBI 0a3UpyeTCsl Ha MIKOJIBHOW MOATOTOBKE
CTYJICHTOB TI0 MaTeMaTHKe U (HU3HUKE.

Conepxxanue JVCLIUIUIMHBI B3aHMOCBSI3aHO c JTUCIUIIIMHAMUA
«Marematrueckuii aHaau3», «AJredpa W TEOMETPHUS» W CIYKUT OCHOBOM IS
OCBOCHMS NHXKEHEPHO-TEXHUYECKUX TUCIUTLINH.

OOyuarouuiicsi, HAUMHAIOMUA H3yYeHUE IUCHUILUINHBI «DU3UKA», TOJKEH
3HaTh OCHOBBI HMHTETPaJbHOrO0 M AU(EepeHInaTIbHOr0 HCUMCICHUS W (PHU3UKY B
npeaenax nporpamMMbl CPEIHEN IKOJIBI.

Huctumnaa «®u3uka» (GOpMUPYET y CTYACHTOB TEOPETUYECKUE 3HAHUS U
MPAKTUYECKUE HABBIKM B PA3IMYHBIX 00JacTAX (PU3MKK (MEXaHUKA, MOJICKYJIApHas
bu3MKa U TepMOJAMHAMUKA, DJIEKTPUYECTBO U MarHeTU3M, OINTHKa, (U3HKA aToMa U
sfepHas (pU3UKa); LEI0CTHOE MPEACTABIEHUE O (PU3NUECKUX NPOLECCaxX U SBJICHUSX,
MPOTEKAOIIUX B MPUPOJE; HABBIKM HCIOJIb30BAHUSI COBPEMEHHBIX HAYYHBIX METOIOB
MO3HAHUSI TPUPOJABl W BJIAJICHUE WUMH Ha YPOBHE, HEOOXOIWMOM JJis PEUICHUS
MPAKTUYECKUX 3a/1a4 MPHU BBITIOIHEHUU MPO(HECCUOHAIBHBIX 00sI3aHHOCTEH.

3. TpeboBaHus K pe3yabTaTaM OCBOEHUS COAEPKAHMS TUCUUTLINHBI

Kon n WNHaukaTopsl JOCTHXEHUN [lepeuens MIaHUPYEMBIX PE3YIbTATOB
HalMEHOBaHUE KOMITETCHIINHU (10 pean3yeMon
KOMIIETCHLIMI JUCLUIIMHE)

YK-1. Cnocoben VK-1.1.BeimonHseT nouck 3HaTh: coAepKaHHE Kypca (QU3MKH H

OCYIIIECTBIIATH MOUCK,| HeoOXoanMol nHpopManny, e€ | OCHOBHBIE pa3ieibl PH3HKH.

KPUTUYECKUM aHAJIN3 | KPUTUUECKUW aHAIIU3 U YMeTb: OCYIIECTBIATH MTOUCK HEOOXOTUMO

Y CHHTE3 00001IaeT pe3ynbTaThl aHAIM3a | HHPOPMALUH, TPOBOANUTE €€ KPUTHUECKUH

MH(OPMAIIH, JUISL PELIEHUS TOCTaBIEHHON aHaiM3 1 0000IATh PE3yIbTaThl aHAIN3A JJIS

MIPUMEHSTh 3aJa4H. pelIeHrs TOCTaBICHHOM 3a/1a4H.

cucreMHblil nogxon | YK-1.2. Mcnonssyer Bnanets: METOJaMH CUCTEMATU3ALN

JUTSL PELIEHUs CHUCTEMHBII TOIXO0/ AT nHpOpPMALMM, HaBbIKAMH IIOCTAHOBKH H

MIOCTABJICHHBIX 33/1a4.| pElIeHUs IOCTaBJICHHBIX 33a4. | pelIeHus 3ajay.

OIIK-1. Criocoben OIIK-1.1 O6nacts 3HaTh: OCHOBHBIC 3aKOHBI (DU3UKU U T'PAHUIIBI

NPUMEHATh €CTECTBCHHOHAYUYHBIX U WX TPUMEHHUMOCTH; OCHOBHBIE BEIMYHHBI H

€CTECTBCHHOHAYYHbIE | OOLIEMHKEHEPHBIX 3HAHUH, ¢u3nueckue KOHCTaHTBI, HX OIpEACICHHE,

1 OOIIeNH)XEHEPHBIE | METO/bI MATEMaTHIECKOTO CMBICTI, CIIOCOOBI M €IWHUIBI X W3MEPEHHS,

3HAHUSA, METOABI aHaJIN3a U MOJICITMPOBAHHA, Ha3Ha4YeHHE u MPUHLUIIBI JIEHCTBHS

MaTEMaTHYECKOTO HCIOJIb3yEMBIE B BaXHEHIINX (PU3NUECKUX TPUOOPOB.

aHanm3a u npodecCHOHANTEHON YMeTh: yKa3aTh, KaKW€ 3aKOHBI OIHCHIBAIOT

MOJIETTMPOBAHHUS B JIeSTENIbHOCTH KOHCTPYKTOpa JAHHOE sIBJICHWE Wi YPQEKT; UCTOIKOBBIBATD

npoQeCCHOHAIBHON | M3JENNi JIeTKOH CMBICNT (PU3MYECKUX BEJIMYMH W TOHATHIA;

JIeSITeNIbHOCTH. MPOMBIIIIEHHOCTH. 3aMMChIBaTh ypaBHEHHA JUIA  (PU3HMUECKHUX
OIIK-1.2 Ucnonp30BaTh BemmunH B cucreme CU; paborath c
METO/Ibl MATEMaTHYECKOTO npubopamMu ¥ 00OPYJOBaHUEM COBPEMEHHOM
aHaJIN3a U MOJICIIMPOBAHHA, ¢usnueckoit  mabopaTopuu;  UCIIOJIB30BATh
WCIIOJIb3yEMBIE B pa3uYHbIC METOJMKH (PU3NIECKUX M3MEPEHUI
npodeccnoHanbHON n 00pabOTKH SKCIEPUMEHTAIBHBIX JaHHBIX
JIeATENIBHOCTH KOHCTPYKTOpa TEXHUYECKUX NpOOIIeM.
W3JIENHAN JIETKON Bragers: HaBBIKaMH UCIIOJIb30BaHUS
IPOMBIIIIJIEHHOCTH. OCHOBHBIX  OOImE(pHU3NIECKUX 3aKOHOB H
OIIK-1.3 HaBeiku NPUHLIMIIOB B B@KHEHWIIMX IPaKTUYECKHUX
COBEPILEHCTBOBAHUS MIPUIIOKEHUSIX; METOOJIOTHEN PELIeHUs 3a/1au
HPOLIECCOB MPOEKTHPOBAHMS M | BCEX pa3fenoB oOmmed (u3MKH, B TOM YHCIE
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MPOU3BOJICTBA U3/ICJIUM JIETKOU
MIPOMBIIIUIEHHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHBIX U
OOIICMHKEHEPHBIX 3HAHUM,
M3BECTHBIX METOZOB
MaTeMaTHYECKOTO aHAIN3a U
MOJCIUPOBAHUSL.

3a/a4, IS PEIIeHUs KOTOPBIX HEO0OXOIUMBI
3HAHUS U3 PA3IUIHBIX Pa3eoB AUCIUILINHEI;
MeToJlaMu (PU3NKO-MATEMATHUECKOTO aHaIu3a
JUISL PEIICHMs] EeCTECTBEHHOHAYYHBIX 3a/ad,
(hU3UIECKOTO MOJICTUPOBAHUS B MH)KCHEPHOM
MPaKTHKE; 00pa0OTKH W HHTEPIPETHUPOBAHUSI
pEe3yIBTATOB SKCIEPUMEHTA.

4. CTpyKTYypa U cojiep:KaHue QU CHUIINHBI

4.1. O0beM yueOHOM JUCHMILUIUHBI U BUAbI y4e0HOI padoThl

. O06bem yacoB (3a4. el1.)
Bun yueonoii padorsr Ounas popma | 3aounas popma
Oomas yueOHasi Harpy3ka (Bcero) 144 144
(4 3a4. em) (4 3a4. en)

Oo6s13aTe/IbHASI AyIUTOPHAsI yueOHAasi HATPY3Ka (BCero) 68 14
B TOM 4mHcJie:
Jlexuun 34 8
CeMHHapCKUe 3aHATHUS - -
[IpakTHueckue 3aHATHs 17 4
JlaboparopHbie pabOTHI 17 2
KypcoBas pabora (KypcoBOii IPOeKT) - -
Hpyrue ¢opMbl W METOAB OPTraHM3ANUN O0Pa30BATEIEHOTO
nponecca  (pacuemmuo-epauueckue  pabomui,  2pynnogvle
OQUCKycCUlU, poiegvle Uepsl, MpeHuH2, KOMIbIOMEPHble CUMYIAYUL, - -
UHMePaKmueHvle TeKYUul, CeMUHAPbL, AHATU3 O0eL08bIX CUMYayuli U
m.n.)
CamocTosiTeibHasi padora cryaeHTa / (popMa KOHTAKTHOM 40/36 130/0
padoThI
®dopma arrecTanus JK3aMeH 9K3aMeH

4.2. Conep:kaHue pa3aejioB JUCHUILIMHBI

Cemectp 2

Tema 1. Mexanuxa.

Kunematuka w™arepuanbHOoi Touku. Ilpocreiimne ¢Qusnyeckue MoAeNu.
[lonoxxeHne MaTepuasbHOM TOYKM B MPOCTPAHCTBE. MeXaHMYECKOE [BHKECHHE.
Koopaunatel M paauyc-BEKTOp TOUKM. BekTop mnepeMelmeHus, TpaeKTopHus,
MTHOBEHHAs! CKOPOCTb TOUYKHU.

JIBIJKEHME TOYKM IO OKPYKHOCTH. YTJOBasi CKOpPOCTh. CBS3b JIMHEMHOM M
YIJIOBOM CKOpOCTeH. JIBUKEHME TOUYKH 110 IIPOU3BOJIBHON TpaekTopuu. HopmansHoe
Y TAHTECHIMAJIbHOE YCKOPEHHME TOYKH. Pagumyc KpHBU3HBI UM LIEHTP KPHUBHU3HBI IPU
JBUKEHUU TIO KPUBOJIMHEWHOU TPAEKTOPHH.

Jlunamuka matepuaibHOi Touku. 3akoHbl HetoToHa. IlepBrlil 3akoH HproToHAa.
NuepuuanbHble 1 HEMHEPLMAIbHBIE CUCTEMBbI OTcuera. Bropon 3axkoH HproToHa.
Tperuii 3akon Herotona. dyHaaMeHTalbHbIE B3aHMMOJCUCTBUS B MPUPOAE. 3aKOH
BCEMHUPHOTO TAroteHus. Cuia tspxkecTH, Bec tena. Cuiibl ynpyroctd. Cuiibl CyXoro u
BA3KOro TpeHus. Cuiibl aare3uu.

3aKOH COXpaHEHHs wuMmiIlysibca. VMiynsCc MarepuanbHOM TOYKHM. MMITyssc
CUCTEMBl MAaTEPHAIBHOM TOUYKM. 3aKOH COXPAHEHMsI UMILyJbca. [[BHykeHHe Ten ¢



MEpEMEHHON Maccou. PeaktuBHOE nBukeHuE. YpaBHeHue Memepckoro. dopmyna
[{nonkoBCcKoOroO.

PabGoTta, MomHOCTh, 2Heprus. 3aKOH COXpaHEHUs dHepruu. Pabora cwuil.
Kunernueckass sHeprus marepualibHOM TOUYkW. [lOTeHIManbHas JHEpPrus U ee
BBIYUCJICHUE JIJI1 TPABUTAIMOHHBIX M YOPYTUX CUJ. MONIHOCTh. 3aKOH COXpaHEHUS
MEXaHHYECKON JHEPTUH.

Mexanuka TBEpAOTO Teya. TBEpHOE TENO KAK CUCTEMA MATEPUAIIbHBIX TOYEK.
Mowmentr wunepuun. Teopema IllteitHepa (06e3 BbiBoma). OCHOBHOE ypaBHEHHE
JTAHAMUKN BPALIATEIBHOIO JIBUKECHUS TBEPAOTO Tela OTHOCUTEIBHO HEMOJBUKHOU
ocH (ypaBHEHHE MOMEHTOB). 3aKOH COXPAHEHHS] MOMEHTA UMITYJIbCa.

Tema 2. Kone6anus 1 BOJHBI.

Konebanuss u BonHbl. ['apMoHMYecKHe KOJEOAHUS M MX XapaKTEPUCTHUKHU.
CBoOomHbIE  MEXaHMYECKHWE  TapMOHHMYeckue  KosieOaHusg.  [apMoHMYecKuii
octuusiTop. [IpykuHHbIN, GU3HUecKuil 1 MaTeMaTudeckuii MasiTHUKUA. CBOOOAHbBIE
3aTyxaronme MexaHn4eckue Kojaebanus. BeiHyKIeHHbIE MEXaHMYEeCKUE KOJIeOaHusl.
Bosnnbl B yripyroii cpeae. YpaBHeHue Oeryiieii BosiHbl. Da30Basi CKOPOCTh. DHEPTHUS
YIIPYTOM BOJIHBI.

Tema 3. MosnekynsipHas (pu3uKa U TEPMOJUHAMUKA.

OcHOBbI MONIEKYJIApHON  (pu3uku. OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO-
KMHETHUYECKOW Teopur. Moaens uaeansHoro rasza. M3omnporecchl. ['a30Bbie 3aKOHBI.
OCHOBHOE ypaBHEHHE KHHETHYECKOW TeOpuM Ta30B. YpaBHeHne Kranenpona-
MenneneeBa. BHyTpeHHsII 3HEPIUsS HICAIBHOIO ra3a, €€ 3aBUCUMOCTb OT 4YHUCIIa
creneHeil cBoOoabl MoJiekyd. Pacmpenenenme MakcBemna MoKyl Tasa 1o
ckopoctsam. Pacnipenenenne bonbnmana. bapomerpudeckas hopmyna

Tepmonnnamuka. IlepBoe  Hauaso  TepMOAMHAMUKH.  TEIUIOEMKOCTH
uJeaIbHOro rasa. [IpumeHenune nepBoro Havana TEPMOJAUMHAMHUKU K M30IPOLIECCAM.
Anunabarndeckuid Tmporiecc. Bropoe Hauano tepMoauHaMHKU. MneanbHas TerioBas
MammHa U ee Kodduiment mnonesnoro nevctBus. [{ukn Kapno. IOHTpomws.
TepMmoanHaMuueckasi BEpOATHOCTh COCTOSIHUSI. DHTPOIHUS U OECTIOPSIOK.

Tema 4. DnexkTpuuecTBo.

DJIEKTPUYECKOE TOJIE€ B BaKyyMe. DJIEKTPUUECKHUMN 3aps. 3aKOH COXPAHEHHS
AIEKTPUYECKOTO 3apsnaa. 3akoH Kymnona. Dnexrpudeckoe mone. HampsikeHHOCTh u
MOTOK HANPSHKEHHOCTH AJIEKTpUUECKOTO moJist. Teopema ['aycca m €€ nmpuMeHEHHE.
Pabora nmpu nepemerienun 3apsaa B dJieKkTpudeckoM noje. [{upkymnsauust Bekropa E.
[ToTeHunan M pa3HOCTh MOTEHIHMAIOB. DKBUIOTEHIMAIbHbIE MOBEPXHOCTH. CBS3b
MEXK1Yy HAPSHYKEHHOCTHIO U ITOTEHIUAIOM.

JIMDIIEKTPUKKM W TIPOBOJHHMKHA B DJJIEKTPUYECKOM T0oJe. JUANEeKTpuku B
AIEKTPUYECKOM MoJsie. BEKTOp moisipu3anuu, BEKTOP AJIEKTPUUYECKOTO CMEIICHUS U
MX CBSI3b C HAIPSHKEHHOCTBIO  JJIEKTPUUYECKOro  mousist.  Jludnmekrpuyeckas
BOCHPUMMYHUBOCTD U IPOHUIIAEMOCTb.

[IpoBomHukun B  amekTpuueckoM 1none. Pacnpenenenue  3apsaoB  Ha
MIPOBOJHUKE. DJIEKTPOEMKOCTb. KOHIEHcAaTop, COEIMHEHUE KOHIEHCATOPOB.
DHeprus 3apsHKEHHOro KoHAeHcaTtopa. [[IOTHOCTh 3Heprun 3NEKTPUYECKOro MOJIs.

[ToCTOAHHBIA DBIEKTPUYECKUUA TOK. IIOCTOSIHHBIM JJIEKTPUYECKUM  TOK.
[InotHOCTE  TOKA.  CONpOTUBIEHHE  MPOBOAHUKOB.  CBEPXIIPOBOAUMOCTD.
Onextpoapmwxkymas cuna (DJIC). 3akon OMa s ydacTka IeNd B BEKTOPHOM
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(muddepeHnmanbHOMN) dbopme. 3akon  JIxoyns-Jlenna. Pa3BeTBiIeHHBIC
anexkTpuueckue nenu. [Ipasuina Kupxroda.

Tema 5. Maraetusm.

MaruutHOE moJie B BaKyyMe€ M BeIleCTBE. B3auMOAEHCTBHE DIIEMEHTOB TOKA.
MarauTtHass MHAYKOUS W HanpsDKEHHOCTh MarHuTHoOro mnosist. 3akoH buo-Casapa-
Jlantaca. 3akoH Ammepa. MarHutHoe 1nosie npsAMOro OECKOHEYHOTO MPOBOJHHMKA C
TOKOM. CHWJIOBBIE JMHUM MarHUTHOro nojisi H, HUpKyJsuus BEKTOpa MAarHUTHOMN
MHAyKOuH. TeopeMa o mMoaHOM TOKe. J[eMCTBME MAarHWTHOTO IMOJIA HAa NPOBOJHUK C
TOKOM M ABwxkyuuicsa 3apsan. Cuna Jlopenma. IlpsiMoyronbHas pamka (KOHTYp) C
TOKOM B OJTHOPOJTHOM MarHuTHOM IIOJIE.

DJIEKTpOMAarHuTHas HMHAYKUMUSA. MarautHeld  1oTok. IlpaBuno JleHna.
Camounaykuus. UHIyKTUBHOCTh KOHTYpa. DHEPTHS KOHTYpa C TOKOM.

DNeKTpOMarHUTHbIE KOJIeOaHusI U BOJHBI. BBIHYKICHHBIC JIEKTPOMArHUTHBIC
kosebanus. [lepeMeHHbBIN TOK

Koneb6arenbupiit  xkoHTYp. [AuddepennnanbHoe ypaBHEHHE COOCTBEHHBIX
KoJieOaHUM B KOHType. 3aTyXalollue 3JICKTpUUYecKue KojeOaHus. BbIHYXIeHHbIE
AIEKTPUYECKUE KOJIEOaHUs B IMOCJIENI0BATEILHOM KOHType. Pe3oHaHC HampshKeHHi.
[Iepemennslii TOK. [lomyuenne nepemeHHOT0 TOKA. [Ipox0oKIeHHE NEPEMEHHOTO TOKA
yepe3 €MKOCTh M HWHIAYKTHUBHOCTh. BekTopHble nuarpamMmbl. 3akoH Oma s
NEPEMEHHOr0 TOKa. MOIIHOCTh MEPEMEHHOTO TOKa. DPPEKTUBHBIE 3HAUECHUS TOKA U
HaIpsHKEHUS.

OcHOBHBIE mTOJOKEHHMST Teopuu MakcBemwia. YpaBHeHus Makcsemia B
HHTETpabHOMN dhopme.

Tema 6. OnTuka.

['eomeTpuueckast 1 BoiaHOBas onTvka. Pa3BuTue B3MISA0B Ha MPUPOAY CBETA.
3aKOHBl TPEJOMIICHHSI W OTPAXKEHMsSI CBETOBBIX BOJIH. [loHOE BHYyTpeHHee
orpaxenue. JInn3bl. [Ipuanun depma.

CseroBasi BosHa. Wutepdepenumst cBera. Hudpakuus. [lomspuzarms.
[Tornomenue ceera. 3akoH byrepa. Paccesnue cBera. Jlucnepcus ceera.

KBanroBas npupona wmsnydenus. TemnoBoe usnmydeHue. @opmyna Ilmanka.
Cas3b Mexay ¢popmyinoi [lnanka, 3akonom Credana-bonbivmana, popmynamu Buna
u Panes-JxuHca.

Buemnnii  gpotosddexr. 3axkon CroneroBa. YpaBHeHwe OWHINTEHHA IS
BHelHero (oroaddekra. Dotonsl. Macca u umnynsc ¢oToHa. JlaBieHue cBeTa.
Dddexr KomnTona u ero Teopus.

Tema 7. ATomHas u siepHas pusuka.

®uznka atoma. ATOMHOE sAApo. PaamoakTWBHOCTh. 3aKOH PAaJIHOAKTHBHOIO
pacnazna. SnepHble peakuu.

Crpoenune aTtoma. 3aKOHOMEPHOCTH B aTOMHBIX CIIeKTpax. Monenu aroma.
[Tocrynmarer bopa. I'mmore3a ne bpounsa. BonHOBbIE CBOMCTBa BEILIECTBA.
KopnyckynsspHO-BOJIHOBOM JyaJIn3M CBOWCTB BEIIECTBA. [TpuHumn
HEOIPEAECIECHHOCTH.

3apsin u macca atoMHbIX anep. M3otonsl. ClIMH M1 MArHUTHBIM MOMEHT SIAPA.
CocrtaBHble 4YacTH aToMHOro sapa. Jlepexkr wmaccel. DHeprus CBs3M sapa.
YcronunBocTs saaep. [puponaa saepHsix cuin. B3auMonencTBre HyKJIOHOB.



PannoakTtuBHOCTh. 3aKOH paguMOaKTUBHOIO pacrnana. lIpaBuima cMerneHus.
bera-pacrian. Heuntpuno. BzaumornpespaieHuss HyKIOHOB. HeWTponsl. SlnepHbie
peaKIuu.

4.3. Jlekunu
. O0bem yacoB
I /;l Ha3Banue TemMbl Ounas | 3aouHasn
dopma dopma
1 | KunemaTnka MaTepruaIbHOM TOUYKH 2 1
2 | JlunamMuKa MaTepuaitbHOM TOUKH. 3akoHbl HploTOoHA 2 1
3 | 3aKoH COXpaHEHHUs UMITyJIbca 2 -
4 | Pabota. MomHoCTh. DHeprus. 3aKoH COXpaHeHUs SHEPTUU 2 -
5 | MexaHunka TBEpIOro Tejaa 2 -
6 | Mexannka Koie0aTebHOTO JBMYKCHHS 2 -
7 | OcHOBBI MOJICKYJISIPHOU (DU3UKHU 2 1
8 | TepmoauHaMuka 2 1
9 | DyekTpHuUEeCcKOe MOJIC B BAKyYME 2 1
10 | IupJIeKTPHUKH M MPOBOJIHHUKH B JICKTPUICCKOM TI0JIE 2 -
11 | IToCTOSIHHBIN DIEKTPHIECKHHA TOK 2 1
12 | MarHuTHOE 1oJie B BAKyyMe U BEIIIECTBE 2 1
13 | DnekTpoMarHuTHASI HHIYKLIHUS 2 -
14 | DnekTpoMarHUTHBIE KOJeOaHuUs 2
15 | 'eomeTpudeckas ¥ BOJHOBAs ONTHKA 2 -
16 | KBanToBas mpupoaa H3IIyICHH 2 -
17 | OcHOBBI aTOMHOMH U siAEPHON DU3HUKH 2 1
Hroro; 34 8

4.4. TlpakTu4yecKue 3aHIATUS

. O0BeM yacos
. /;l Ha3Banmne TemMmbl Ounas 3aounas
dopma | popma
1 | KunemaTHka MaTepuajJIbHON TOUKH 1 -
2 | JlnuHaMHKa MaTepHaIbHOM TOUKH 1 1
3 | 3akoH coXpaHEHHUs UMITYJIbCa 1 -
4 | Pabota. MomHoCTb. DHeprus. 3aKOH COXpaHEHUs SHEPTUU 1 -
5 | MexaHuKa TBEpIOro Tena 1 -
6 | Mexanuueckue KoieOaHUs U BOJHBI 1 -
7 | OcHOBBI MOJIEKYIISIPHOM (DM3HKH 1 1
8 | Tepmonunammka 1 1
9 | DnekTpuyeckoe mojie B BaKyyMe 1 -
10 | JAMdIeKTpUKH M IPOBOJHHUKH B 3JIEKTPHUYECKOM MOJIE 1 -
11 | IlocToSHHBIA NEKTPUIECKUI TOK 1 1
12 | MarHuTHog 10Jji¢ B BAKYYME U BEIICCTBE 1 -
13 | DnekTpoMarHuTHAS HHIYKIIHS 1 -
14 | DnexTpomarHuTHble KosieOanusi M BOHBL. lepeMeHHbIN TOK 1 -
15 | I'eomerpuyeckas v BOJTHOBAs oNTHKA. DoTOMETpHst 1 -
16 | KsanroBas npupo/a U3IydeHus 1 -
17 ®dusnka atoMa. ATOMHOE AApo. PaaroakTHBHOCTE. 3aK0H paguoaKTHBHOTO 1 -
pacnaza. SlnepHbie peakiuu
Hroro: 17 4




4.5. JlabopaTopHbie padoThI

e O06bem yacoB
wn Ha3Banue Tembl Ounas |3aouHasn
¢opma | popma
1 | DneMeHTHl TeOpUH MOTPEITHOCTH. DH3NYECKIE BETHINHBI 1 1
2 | IIpubopHsIit cemunap. OnpenenacHue yaeabHOr0 COMPOTHURBICHUS IIPOBOIHUKA 4 1
3 | Mastauk O0epOeka 2 -
4 OnpenereHne OTHOLICHHS TEIUIOEMKOCTEH Bo3ayxa MeTogoM Kiemana- 2 -
He3opma
5 | M3ydyeHne 351eKTpoCTaTHIECKOTO OIS 2 -
6 | OmpenesneHne 3JeKTPOEMKOCTH KOHACHCATOPOB 2 -
7 OnpeneneHne ropu30HTAIBLHON COCTABIISIFOIICH HANPSKCHHOCTH MAarHUTHOTO 2 -
noJist 3eMiu
8 Nzydenne TemmepaTypHO# 3aBUCHMOCTH 3JEKTPOCOMIPOTHBIICHUS METAJUIOB U 2 -
MTOJTYTIPOBOTHIUKOB
HTroro: 17 2
4.6. CamocrosiTesibHas padoTa CTYACHTOB
Ne O0beM yacoB
wn Ha3Banue TeMbl Bup CPC Ouynas | 3aouynas
dopma dopma
Uzyuenne JOTIOJTHUTEITbHOM 6 20
1 | Mexanuka JIUTEpaTyppl 1O  JAHHOHM  TeMe.
Brimonnenne JoManiHero 3aJ aHus
Uzyuenne JIOTIOJIHUTEIBHOMN 4 18
2 | KoneGanus v BOJHBI IUTEpaTypel 1O  JIaHHOW  TeMe.
BrimosiHenne 1oManiHero 3aJaHus
Uzyuenwne JIOTIOJTHUTEILHON 6 20
3 MouexyJpras usuica " TUTEpaTypel 1O  JIaHHOW  TeMe.
TepMOIMHAMHKA
BrinonHeHre JOMAIIHET0 3aJaHHs
Uzyuenwne JIOTIOJTHUTEIEHOM 6 18
4 | DnexTpuuecTBO JUTEpaTypel 0  JAHHOH  TEMe.
BrimonHeHrE JOMAIIHET0 33 JaHHsI
Uzyuenne JIOTIOJIHUTEIBHOMN 6 18
5 | Maraetusm JuTEpaTypel 10  JAHHOH  TeEMe.
BrimonHeHHe JOMAIIHEro 3aJaHHs
Wzydenne nonomHUTENEHON 6 18
6 | OnTuka JIUTEPATYPhI 10 JAHHOH TeMe.
BrimosiHeHre ToManIHeTro 3aJaHus
N3ydenne nonoaHuTEN HON 6 18
7 | AToMHas u sinepHas huznka JUTEPATypHI IO JAHHOH TeMe.
BrimosiHeHne 1oManIHeTro 3a1aHus
HTroro: 40 130

4.7. KypcoBble padoThl mo aucHuilinHe «O®U3HKa» He MPeANnoJararTcs

Y4eOHBIM IJIAHOM.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

[IpenonaBaHue NUCHMIUIMHBI BEAETCS C MPUMEHEHHUEM CIEAYIOIUX BUIOB
00pa30BaTeNbHBIX TEXHOJOTHHM: OO0BACHUTENbHO-ULIIOCTPATUBHOTO
(TEeXHOJIOTUS TIOJICPKUBAIOIIETO OOYYEHHUs, TEXHOJIOTHS TMPOBEACHUS Yy4YeOHOU

oOy4eHus



JTUCKyCCUHM), WH(GOPMAIIMOHHBIX TEXHOJIOTHH (Mpe3eHTAlMOHHbIE MaTepualbl),
Pa3BUBAIOIINX U MHHOBAIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

[IpakTyeckure 3aHITUST MPOBOJSATCA C HCIHOJB30BAHUEM Pa3BUBAIOLIUX,
MpPOOJIEMHBIX, TIPOCKTHBIX, HWHPOPMAIMOHHBIX (MCIIOJIB30BAHUE AJICKTPOHHBIX
o0pa3oBaTeNbHBIX  PECYpPCOB  (DICKTPOHHBIA  KOHCIEKT)  00pa30BaTEIIbHBIX
TEXHOJIOTUH.

6. YueOHO-MeTOANYECKOE U NPOrPAMMHO-UH(OPMaLMOHHOE ol0ecneyeHune
AUCIHUNJIMHBI:
a) OCHOBHAas JiUTeparypa:

1. Tpodumona T.M. Kypc dbusuku: yued, nmocodbue s By3oB. — Mzn. 14-e,
nepepad. u nom. / T.W. Tpodhumora. — M.: U3naTensckuit neHTp «Akamemus», 2007.
— 560 c.

2. CasenneB U.B. Kypc o6meit ¢husuku: yued, mocobue st By3a: B 5 Tomax /
N.B. CaBenneB. — 6-¢ wusn., crep. — Cankr-IletepOypr: Jlanb, 2021. — T.1:
Mexanuka. — 340 c.

3. CaBemseB N.B. Kypc ob6meit ¢usuku. B 5 tr. T. 2. DnexkrpudyecTBo U
MarHeTusM: YueOHoe nocodue. 5-¢ uza., ucnp. — CI16.: UznarensctBo «Jlaub», 2021.
—352c.

4. CasenbeB U.B. Kypc o6mieit puzuku. B 5 11. T. 3. MonekynspHas ¢pusnka u
TepMOJMHAMUKa: Yd4eOHoe ocodue. 5-¢ uz., ucnp. — CII6.: U3naTensctBO «Jlanby,
2021. - 224 c.

5. CasenbeB M.B. Kypc oOmeit ¢uzuku. B 5 tr. T.4. Bonubel. Onruka:
VYuebHoe nmocodue. 5-¢ uza., ucnp. — CII10.: U3narensctBo «Jlanby, 2021. — 256 c.

6. CaBenbeB U. B. Kypc o6meit ¢usuxku. B 5 1. T. 5. KBantoBas onTuka.
AtomHas ¢usuka. Ousnka TBepaoro tena. Guszrka aTOMHOTO SApa U dJIEMEHTAPHBIX
yacTull: YueOHoe nmocodbue. 5-e uzn., ucnp. — CII6.: UznatensctBo «Jlanby, 2021. —
384 c.

0) 10MOJIHUTEIbLHAS JIUTEepaTypa:

1. letnad A.A., ABopckuit b.M. Kypc pusuku: YuebHoe nocodbue asst BTy30B.
M.: Bricmas mkouna, 2002. — 718 c.

2. YeptoB A.T'., BopobreB A.A. 3amaunuk no ¢usuke: YdyeOHoe mocodue. M.
Briciias mkoma, 1981. — 496 c.

3. Bonbkenmreiin B.C. CoopHuk 3anau no odumemMy Kypey ¢usuku. M.: Hayka,
1985. — 384 c.

4. Tompaun JILJI. PykoBOACTBO K 1a0OPaTOPHBIM 3aHATHSAM MO (U3UKE. 2 U3/T-
ue. — M.: Hayka, 1973. — 688 c.

B) MeTOMYeCKNEe YKAZAHUS:

1. Xapuenko E.N., Yanenko A.B. YueOHoe mocodue «dusnka» B 3-X TOMax.
Tom 1. Mexanuka, MonekynspHas ¢usuka u TepmomuHamuka / Coct.: E.W.
Xapuenko, A.B. Yanenko. — Jlyranck: MU3n-so JIHY um. B.Jans, 2020. — 164 c.
Peructp. Ne 0240 ot 28.04.2020 r.

2. Xapuenko E.N., Yanenko A.B., JlemmrBan E.FO. YueGHoe mnocobue
«Duzuka» B 3-x ToMax. Tom 2. Dnexrpoaumnamuka. Konebanus u BonHbl / E.W.
Xapuenko, A.B. YHanenko, E.FO. JIemmtBan — Jlyranck: 'OY BO «JII'Y um. B.
Hansi», 2020. — 171 ¢. Per.Ne 41 VII ot 02.11.2020 r.
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3. Xapuenko E.U., Yanenko A.B., K.A. KopcyHoB. YueOHOoe mnocoOue
«Dusuka» B 3-x Ttomax. Tom 3. Ontuka. Pu3uMKa aTOMOB M MOJIEKYyJd. SnepHas
¢usuka / Coct.: E.. Xapuenko, A.B. Hanenko, K.A. Kopcynos — Jlyranck: U3a-Bo
JIT'Y nm. B. Jans, 2020. — 103 c. Per. Ne 40 VII ot 02.11.2020 .

4. Metoauyeckue ykKazaHHs K JIabopaTOpHBIM paboTaM MO JUCHUIUIMHE
«O0muit puznyuecknii TpakKTUKyMm» (B 6-TH 4YacTsax), 9acTh 1. «BBemenue B oOmuid
¢usnueckuit npaktukyMm. [lpubopnbiii ceMuHap» (I CTYJICHTOB HampaBlICHUS
noarotoBku 03.03.02 dwusuka) / Coct.: E.}O. JIsmmtBan, H.B. Copoka — Jlyrauck:
Nznp-Bo JIT'Y um. B. Jlans, 2021. — 50 c.

5. Meroauueckue yka3zaHus K J1aOOpaTOpHbIM paboTaM MO JAUCIUILUIMHE
«OOmuit  puznueckuii mpakTUKym» (B 6-TM dYacTsix), 4dactb 2. «MexaHuka.
Mexannueckue kojedanus u BojHBD / Coct.: E.1O. JIpmmran, A.B. Yanenko, H.B.
Copoka — Jlyranck: Uzn-o JII'Y um. B. Hansa, 2021. — 79 c¢. Per.Ne 0756
01.20.04.2021 1.

6. Meronuueckue yka3zaHus K JIaOOpaTOpHbIM padoTaM MO JAUCIUIUIMHE
«O0mmit ¢dusnyeckuit mpakTUKymMm» (B 6-TH 4acTsax), dactb 3. «MoJekyJspHas
¢busuka» (I cTyneHToB HampaieHus: noarotosku 03.03.02 ®dusuka) / Coct. E.A.
Xapuenko, E.1O. JIsmmntean — Jlyranck: U3n-go JII'Y um. B. Jans, 2022. — 55 c.

/. Meronuueckre ykKa3zaHHsd K Ja0OpaTOpHbIM padoTaM MO AUCIUIUIMHE
«OOmuit puznyueckuii MpakTUKym» (B 6-TH 4acTsaX), dacth 4. «DIEKTpUUECTBO U
MarHeTusm» (i cTyAeHToB HampasiieHus noAarotoBku 03.03.02 dwusumka) / Cocr.
E.N. Xapuenko, C.A. Kamenes — JIyranck: U3a-so JIT'Y um. B. [lans, 2022. — 84 c.

8. Meroandeckue ykazaHus K JaOOpaTOpHbIM paboTaM MO JUCIUIIIMHE
«OO0muit  puznueckuii mpakTukym» (B 6-TM yactax), 4acth 5 «Onrtukay (ans
cTyneHToB HampasieHus moarotoBku 03.03.02 dwusuka) / Coct. E.U. XapueHnko,
A.B. Yanenko — Jlyrauck: M3a-so JII'Y um. B. ans, 2022. — 60 c. Per.Ne 0712 ot
11.02.2022 r.

9. Meroauueckne ykazaHus K JIaOOpaTOpHbIM paboTaM MO JUCITUTUIHHE
«OO0mmmit ¢puznueckuii NpakTUKymM» (B 6-TH 4yacTsx), yacTh 6. «Pusuka atoma» (ass
cTyeHToB HanpasieHus noaroroBku 03.03.02 dwusuka) / Coct. E.M. XapueHko,
C.A. Kamenes — Jlyranck: U3n-go JII'Y um. B. lans, 2022. — 25 c.

10. Meroaudeckue yka3aHUS K CaMOCTOSTENIBHOW paboOTe MO IUCIUILUIMHE
«®uzuka» / Coct. E.JO. JIpnurBan, A.B. Yanenko. — Jlyranck: U3a-so JII'Y um. B.
Hans, 2023 — 90 c.

11. Meroauveckue ykKazaHWs K MPAKTHUYECKUM 3aHATUSM 110 JAUCIHUILUIAHE
«Dusuka» (B 2-x 4dactsax), yactb 1 «Mexanuka. Monekynspuas ¢usuka» / Cocr.:
C.A. Kamenes, B.A. I'peuxa. — JIyranck: U3n-so JIT'Y um. B. [lans, 2020. — 188 c.

12. Meroauveckue ykKazaHWs K TMPAKTHUYECKUM 3aHATUSM IO JAUCIHUILUINHE
«Duznkay (B 2-X 4acTsIX), 4aCTh 2 «DNEKTPUUYECTBO U MarHeTusMm. OnTuka. AToMHast
u siaepnas ¢usukay / Coct.: C.A. Kamenes, B.A. I'peuka. — Jlyrauck: U3g-so JII'Y
uMm. B. Mansa, 2021. — 194 c.

r) NuTepHeT-pecypcesl:

eMunucrtepctBo 00pa3oBaHusi W Hayku Poccuiickoit ®epepanuu  —
http://Mmuno6pHayku.pd/

eDenepanpHas cioyk6a 1o Ham30py B cdepe oOpa3oBaHUS W HAYKH —
http://obrnadzor.gov.ru/
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http://минобрнауки.рф/
http://obrnadzor.gov.ru/

eMunuctepcTBo oOpa3oBanus u Hayku Jlyranckoit Hapognoit PecryOnuku —
https://minobr.su

eHaponsrii coBet Jlyranckoit Hapoano#t Pecy6mmku — https://nsinr.su

e[lopran denepanbHbIX TOCYAaPCTBEHHBIX O00pa30BaTEIbHBIX CTAHIAPTOB
BhICIIIEro oOpa3oBanus — http://fgosvo.ru

e OentepanbHbIil opTan «Poccuiickoe odpazoBanue» — http://www.edu.ru/

eH(popmarmonHas cucrema «EnnHoe OKHO nocTyma K 00pa3oBaTelbHBIM
pecypcam» — http://window.edu.ru/

eDejiepalibHBI  IIEHTPp HMH(POPMALMOHHO-00pA30BaTEIbHBIX PECYpCOB  —
http://fcior.edu.ru/

JJIeKTPOHHBIE OMOJTHOTEYHbIEC CHCTEMbI H PeCYPChI

e DJIeKTPOHHO-OMOMMoTeUHass  cucrema  «KoHcymbTanT — cTyaeHTay — —
http://www.studentlibrary.ru/cgi—bin/mb4x

® JJICKTPOHHO-OMOIMOTEeUHAS cucTemMa «StudMed.ru» —
https://www.studmed.ru

e DJIeKTpOHHBIN KaTanor HayuHo-texuuueckoit oudmamorexu FOPTTIY (HIIN) —
https://libweb.srspu.ru/MegaProWeb/\Web

eO0pasoBarenpHas iatdopma KOpaiiT — https://urait.ru/register

eHayunas DIIEKTPOHHAS oubmoTeka eLibrary —
https://www.elibrary.ru/defaultx.asp

NudpopmanuoHHblii pecypc 0M01H0TeKH 00Pa30BaTEIbHON OPraHNU3aluU
eHayunas 6ubnuorexa umenu A. H. Konsesa — http://biblio.dahluniver.ru/

1. MarepuajibHO-TEXHHUYECKOE ]| NMPOrpaMMHoOe odecreueHme

AUCUMILTHHBI

OcBoeHne OUCUMUIIMHBI  «@PU3MKa»  NOPEanojiaraeT  MCHOJb30BaHUE
aKaJIeMUYECKUX ayJAuTOpUl U Yy4eOHbIX JiabopaTopuii, COOTBETCTBYIOIIUX
JEUCTBYIOIIMM CAHUTAPHBIM U MPOTUBOIOXKAPHBIM MIPaBUJIaM U HOPMaM.

[Ipouee: pabouee MecTO MpenojaBaTelisi, OCHAIIEHHOE KOMIBIOTEPOM C
noctynoM B MIHTEepHeT.
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https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
https://libweb.srspu.ru/MegaProWeb/Web
https://urait.ru/register
https://www.elibrary.ru/defaultx.asp
http://biblio.dahluniver.ru/

IIporpamMHoe obecneueHne:

DYyHKIUOHATBHOE
HA3HAYeHHe

BbecniaTHoe
NMPorpaMMHoe
ob0ecrneueHue

CcbLIKH

OducHbIi TakeT

Libre Office 6.3.1

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

OHepaHI/IOHHa}I cucrema

UBUNTU 19.04

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

Bpaysep

Firefox Mozilla

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

Bpay3ep

Opera

http://www.opera.com

ITouToBBIN KIIMEHT

Mozilla Thunderbird

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

dailn-MeHeKep

Far Manager

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

ApxuBarop

7Zip

http://www.7—zip.org/

I'padmgeckwuii penakrop

GIMP (GNU Image

http://www.gimp.org/

Manipulation http://gimp.ru/viewpage.php?page_id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penaktop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynauoruieiiep VLC http://www.videolan.org/vic/
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https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

8. OueHo4Hble cpeacTBa MO JUCUMUILIMHE

IlepeueHb KOMIIETEHIIMI (JIEMEHTOB KOMIIETEHIUM),
pe3yJibTaTe OCBOCHUS YU€OHOW JUCHUILIUHBI (MOYJISI) I MIPAKTUKH

IHacnopr

OIICHOYHBIX CPEACTB 10 y‘l€6HOI7[ ANCIHUIIJINHE

«Duszukay

dopMupyeMbIx B

Nunukatopsl
. Ortansl
Ne Kon § (DOpMYJ'II/IpOBKaU JIOCTHXKEHUM KOHTpOJII/IpyeMHe TEMBI (opMHpOBaHH
[/py | KOHTPOIMPYEMOTi | KOHTPONMPYEMOH  [KOMIETEHIUH Eno y4eOHOM AMCIUIIIHHBL, (cemectp
KOMIIETCHIINU KOMIIETEHIINU peanmuzyemoit MPAaKTUKU
U3y4EHUs)
JIACITATIINHE)
1 | YK-1. Crocoben VK-1.1, Tema 1. Mexanuka. 2
OCYIIECTBIATH Mouck, YK-1.2. Tema 2. Konebanus u 2
KPUTUYECKUI aHAIN3 BOJIHBI.
U CUHTE3 Tema 3. MonekynspHas 2
WHPOPMAIIH, ¢duznka u
MPUMEHATH TEPMOJIMHAMUKA.
CHCTEMHBIN MOIXO]| Tema 4. DIEKTPHUYECTRO. 2
AT peHICHNU Tema 5. Marnetusm. 2
MOCTaBJICHHBIX 3a/1a4. Tema 6. OmTHKA. 2
Tema 7. AtomHas u 2
sanepHas pusuka.
2 | OIIK-1. Crocoben  mpume- | OIIK-1.1, Tewmsr 1-7. 2
HiITh ecrecTBeHHO- | OITK-1.2,
HayuHble u 00meun- | OINK-1.3.
JKEHEpHbIC 3HaHW,
METOABl MaTeMartu-
YECKOro aHaliu3a M
MOJICIIUPOBAHUSL B
npodeccuoHanbHON
JeSITeTbHOCTH
IToxa3aTenu n KPUTEPHUHU OLICHUBAHUA KOMHeTeHHHﬁ, OIMMCaHHu¢E HIKAaJI
OICHUBaAHUA
No Kon Kontponupyemslee HanmeHoBanue
/i KOHTPOJIUPYEMO IlepeueHb MIaHUPYEMBIX PE3YJIHTATOB TEMBI yI4eOHOU OIIEHOYHOT O
KOMIIETCHIIMU JUCHUIUINHBL cpencTaa
1. | VK1 3HaTh: coaepxkaHue kypca ¢usukn u | Temsr 1-7 Bonpocst
OCHOBHBIC Pa3Jielbl (GPUZUKH. IK3aMEHAIMOHHBIX

YK-1.1, YMeTh: OCyIIECTBIATH TIOUCK pabor,

YK-1.2. HEo0X0IUMO HH(pOPMaLUK, TIPOBOANUTE €€ KOHTPOJIbHBIE
KPUTHYECKHH aHaN3 M 000011aTh paboThL
pe3yJIbTaThl aHAIH3A JIJISl PEIICHHUS
MOCTaBJIEHHOH 3a/1a4uu.

Bnanmers:  MeromamMu  cHCTeMAaTH3alMU
WHQOPMAIIUK, HABBIKAMH IIOCTAHOBKH H
peleHus 3aaad.
2. | OIIK-1 3HaTh: OCHOBHBIC 3aKOHbI Qu3uku u | Temsr 1-7 Bonpocst
IpaHULbl UX IPUMEHUMOCTH; OCHOBHBIE 9K3aMEHALMOHHBIX

OIIK-1.1, BEJIMYMHBI U (PU3UUECKUE KOHCTAHTBI, HUX pabor,

OIIK-1.2, oTpeJieNIeHNe, CMBICT, CITOCOOBI ¥ €JMHHULIBI KOHTPOJIbHBIC

OIIK-1.3. X HM3MEpEHHUs; Ha3HAueHHE M NPUHLHUIIBI paboTHI.
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JIeUCTBUA BaKHEHIITUX (hm3ugecKux
pUOOPOB.

YmeTs: yKa3arh, KaKue 3aKOHBI
OTIHMCHIBAIOT JIAHHOE SIBIICHUC WU 3PQEKT;
WCTOJKOBBIBATE ~ CMBICT  (PH3MUECKHX
BeJIMYMH W  TIOHATUH;  3alKCHIBATh
ypaBHEGHHUS Ui (PU3UYECKUX BEIMYUH B
cucreMe CH; paborate ¢ mpubopamMu u

obopynoBaHUEM COBPEMEHHOM
¢u3nueckoll 1a0OpPaTOPUM; HMCIOIB30BATH
pa3IYHbIe METOHKH ¢bm3nIecKux
M3MEpPCHHH u 00paboTKH
9KCIEPUMEHTAJIBLHBIX JAHHBIX

TEXHHYECKUX MPOOIIEM.

Bragers: HaBbIKAMH HMCIOJIB30BAHUSA OCHOBHBIX
00meu3nIecKknx 3aKOHOB M TPHHIUIIOB B
BRXHEUIINX  MPAKTUYCCKUX  MPHIOKCHUAX;
METOJIOJIOTHEH pelIeHHs 3a/1ad BCEX Pa3/elioB
obmelt Qu3mkw, B TOM 4YHCIE 3amad, I
pCLICHUsI KOTOPBIX HEOOXOAWUMBI 3HAHUS U3
Pa3MUYHBIX Pa3[e/iOB MUCIUILIMHBI, METOAAMHU
(hU3MKO-MaTEMATHIECKOTO aHaau3a itit:
petieHust €CTECTBEHHOHAYYHBIX 3azad,
(hU3UYECKOrO MOJCIMPOBAHUS B HHKCHEPHOI
MPaKTUKE; OOpaOOTKU W HHTEPIPETUPOBAHHUS
PE3yJIbTATOB IKCIICPUMECHTA.

@oH/bI OLIEHOYHBIX CPEICTB MO0 JUCHUIINHE «DU3NKA)
Bonpochbl kK KOHTPOJBLHBIM padoTamM:
TecTbl

1. MarepuanbHasi TOUKa ABMXKETCA BIOJIb Oocu OX, 3aBUCUMOCTh KOOPJIMHATHI X OT

BpeMeHH t uMeeT BUa X =3+ 2t +05t2. OnpenenuTh 3HAYEHHUE CKOPOCTH TOYKH B

MOMEHT BpemeHu t=2 C.
A)4wm/c; b)4,5wm/c; B)Swm/c; TN) 3,5 wm/c.

2. 3a 3 cekyHAbl CKOPOCTh PaBHOMEPHO BbIpocia ¢ 3 km/4 a0 39 km/4. Onpenenursb

YCKOPEHHE.
A) 12 km/u?; B) 3,33 m/c?; B) 12 m/c?;, T) 0,3 m/c?.

3. OnpenenuTh YIiIoBYO CKOPOCTh TOYKHA PABHOMEPHO BPAIIAIOIICHCS CO CKOPOCTHIO
v=0,5 M/c o okpyx)HOCTH paanyca R=25 cm.
A) 0,5 pan/c; B)2pan/c; B)0,02 pan/c; T')5 pan/c.

4. Ha matepuanbHyl0 TOUYKY JEHCTBYIOT JBE B3aUMHO TMEPICHIUKYJSPHBIC CUIIBI
0,3 H u 0,4 H. PesynbTupyrtomias cuia 1eiCTBUs paBHA...
A)0,1H; b)0,7H; B)0,5H; I)-0,1 H.

5. C xakoil CHJIOW HYXHO NEWCTBOBATh HA TEJII0 MAacCcOd M=3 Kr, 4TO Obl OHO
JIBUTaJIOCh C TIOCTOSHHBIM yCKopeHueM a=1,5 m/c??
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A)9H; B)2H; B)0,5H; I)4,5H.

6. K npyxwune, pactsnyToil Ha 3 cM npwioxkeHa cwia 39 H. Haiitu xE€cTKoCTb
MPY>KUHBI.

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

7. UeMy paBHa KHHETHYECKasi IHEPTHUS I1apa Maccoi 4 Kr, 00J1a1atonIero UMIyJIbCOM
12 xr-m/c?
A) 36 JIx; b)24 Ix; B) 18 Ix; I')6 [Ix.

8. HaiiTu MOMEHT MHEpIIMK MaTepHaTbHOM TOYKH ¢ Maccoil M=9 kr, yaanéHHON OT
OCH BpAIlLIEHUs Ha paccTosiHUE =9 cM.
A) 729 xr-M?;, B) 81 kr'm%;, B) 0,073 xkr-m?; T') 1 kr-m2,

9. MoMmeHT uHepuuM Koneca 5 kr-m?. Kakoli MOMEHT CHJI IPHJIOKEH K KOJECY,
BpALIAIOIIEMYCS C YITI0BEIM yckoperueM £=0,02 pan/c??

A)04Hwm B)05H-Mm; B)0,004Hw™m; I')0,1 Hwm.

10. OmnpenenuTs MOMEHT MMITYJIbCa Tela € MOMEHTOM HHepuuu J=2 Kr-m2,
BPAILAIOIIEroCs C YIIIOBOM CKOPOCThI0 =8 paj/c.

A) 16 kr'm?/c; B) 4 kr'm%/c; B) 0,25 xr'm%/c; T) 1 xr-m?/c.

11. Cxonpko Mosnekyn B 1000 monb BemecTBa?
A) 6,02:10%; B) 10% B) 6,02:10%; T') 100.

12. CkonpKko KOMUecTBa BemiecTBa B 32 rpammax kuciopoaa O,?
A) 0,001 monb; b) 2 monb; B) 32 monb; I') 1 moub.

13. Onpenenuts MoJsipHy0 Maccy HSOs.
A) 78:103 kr/monsb; B) 98-10° kr/mons; B) 98 kr/mons; I') 50-107 kr/mMoib.

14. Beipaszuts Temneparypy 27 °C B eqununax uzmepenust CU.
A)27/3K; b)117°C; B)300K; TI')27°C.

15. Kak u3MeHWTCS MaBJICHHE HWJCATHHOTO Ta3a, HAXOMSIIErOCs B TEPMETHYHOUN
eMKOoCTH npu nosiieHnu Temmepatypst ¢ 300 K go 450 K?

A) BeIpacrert B 1,5 pa3a; b) nonusutca B 1,5 pasa;

B) Beipacter Ha 150 I1a; I') monusutcsa na 150 Ila.

16. Kak u3mMeHuTCS AaBICHUE HICATLHOTO Ta3a PH YBEIWYCHUU KOHIIEHTPAINH B 3
pasa U CHUKEHUU TEPMOJMHAMHUYECKON TeMIlepaTypsl B 2 paza?

A) ymensmures B 1,5 paza; b) yBenuuutcs B 1,5 pasa;

B) yBenuuutcs B 6 pa3; 1) ymeHbmutTcs B 6 pas.

17. Kakas paboTa coBepiuaeTcs MaeaabHbIM Ta30M IPH paciIupeHuu oT 2 M° 10 7 m°
u noctosHHoM nasieHnu 100kIIa?
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A) 500 x/Ixx; Bb)20x/x; B) 50 mx/lx; I') 0,02 xJIx.

18. UneansHOMY razy cooOnum KoaudecTBO TertoTel Q=5 kJ[k. Kak m3amenurcs
€ro BHYTPEHHsISI SHEPTUs OH COBepIIUT paboty A=3 kJ[x?

A) yBenuunted Ha 2 k/Ix; b) ymenbmutcs Ha 2 kJ[K;

B) yBennuurcs Ha 8 k/[x; I') ymeHnbmmtcs Ha 8 kJ[k.

19. OnpenenuTs K.I.7. MPOLIECCca, €CIU Ta3 MOy OT HarpeBaTeNs KOJMYECTBO
TernoThl 9 Kk, a oxyanurento nepeaan 6 kJx.
A) 1/4; b)2/3; B)1/2; TI')1/3.

20. KakoBa Temneparypa oxsanurens npu 1mukiae Kapho, ecnm k... nukina 0,2, a
temneparypa HarpeBareins 400 K?
A)333K; B)80K; B)320K; I')480K.

21. Kak wu3MEHUTCS cujla B3aUMOJCWUCTBUS JABYX TOYEYHBIX 3apsOB, €CIHU
AIEKTPUYECKUN 3apsA] KaXJOro YBEIWYUTh B 3 pa3a, OJHOBPEMEHHO YBEJINYUB
paccTosIHUE MEXIY HUMHU B 3 pasza’?

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

B) ymenbmutcs B 3 paza; [') yBenuuurcs B 9 pas.

22. KakoBa HampsKEHHOCTb JJIEKTPUYECKOTO TIOJS, €CJIM Ha TOYEYHBIM 3apsj
BennuuHbl 0,2 K neiictByet cuna 100 H?
A) 20 B/m; B) 500 B/m; B) 0,002 B/m; T') 20 B.

23. YUemy paBeH MOTEHIMAI JIEKTPUUECKOTO MOJIA B TOUKE, B KOTOPOI
anexkTpuueckuit 3apsa Benmunnoi 0,03 K o6nanaer sneprueit 0,181x?
A)15B; b)0,054B; B)21B; I')6B.

24. HaliTh 3JIEKTPOEMKOCTb JIByX KOHJICHCATOPOB, EMKOCTHIO 3 MK®D, COETMHEHHBIX
MIOCJIEN0BATENBHO.
A) 0,67 Mx®; b) 6 mx®; B)3 mx®; I') 1,5 mxd.

25. HaliTh 3JIEKTPOEMKOCTh IByX KOHJICHCATOPOB, EMKOCTHIO 3 MK®D, COETMHEHHBIX
MapajuIeIbHO.
A) 3 Mx®; Bb) 1,5 Mmx®; B) 6 Mx®; I') 0,67 MxD.

26. B omHOpOMHOE 37EeKTpHUECKOE Toyie ¢ HanpsbkeHHOCTh £=1800 B/M momecTriamn
JTURJCKTPUK C JUAJICKTPUUYCCKOM IPOHHMIIAEMOCThIO &=6. KakoBa Hamps»KEHHOCTb
MOJISI BHYTPH AUDJIEKTPUKA?

A) 300 B/m; B) 50 B/m; B) 150 B/m; T') 1080 B/wm.

27. Kakoii 3apsii JOJKEH IPOUTH Yepe3 MoMepeyHoe cedeHre NpoBOAHMKa 3a 1

MUHYTY, 4YTOOBI TOK ObLII paBeH 60MKA ?
A) 10°Ki; B)60-10°Km; B) 10°Km; T) 3,610 Ku.
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28. Kakoii Tok moreuet yepes pe3uctop conporuieHueM R=2500 Om nipu pazHocTu
MMOTEHIIHMAJIOB Ha ero KoHIax 10B?
A)250 A; B)250mMA; B)4wmA; T)4 A.

29. Kaxkas sHeprus BeIaeIsIeTCA B MPOBOAHKKE ¢ conpoTuBieHueM 300 Om 3a
NOJIMUHYTHI IpU TpoTeKaHuu Toka 200 MA?

A) 6 IIx; b) 1800 Ix; B) 360 Ix; I')9 xx.

30. /IBa pe3uctopa, conpoTuBieHrneM 2 OM KaKIblid, COSTUHEHBI TapauIeIbHO.
KakoBo conpoTuBieHNe TaKOrO COETUHEHUS?

A)40wm; b)10M; B)2Owm; I')3Om.

31. Dnekrpon (3apsn -1,6:10"°K) Bieren co ckopocTsio V=5 M/c B 0HOPOTHOE
marauTHoe nosie B=300 MxTn nepneHaAuKyISpHO JIUHUSIM UHAYKIHH. OnpeneanTh

3HaYEHHE CHUJIBI, JEHCTBYIOMIEN Ha IIPOTOH B MATHUTHOM IIOJIE.
A)2,410°H; B)2410%H; B)2,410H; I')0H.

32. Kak u3MeHHTCS cujia ACHCTBUS OJTHOPOTHOTO MArHUTHOTO ITOJIS Ha 3JIEKTPOH,
€CJI YTOJI MEXIY CKOPOCTBIO 3JIEKTPOHA U BEKTOPOM MarHUTHOW MHAYKIUU
n3mMeHuTh ot 30° 1o 90°?

A) yBenuuuted B 2 pa3a; b) ymenbiutcs B 2 pasa;

B) yBenmuuurcs B 3 paza; ') ymeHnpmmrcs B 3 pasa.

33. Onpenenute BepHOE HarpaBieHue cuibl JIopeHIa 11t OTPULIATENLHOTO 3apsia.
—

v v v v
q B q B B F F B
@_’ = 05 = 4 — 4—_(]—»
Fx Fx
A b B r

34. OnpenenuTs BEPHOE HAMPABICHUE JTMHUN MHIYKIIUH MAarHUTHOTO TOJIS
MPSMOJIMHEWHOTO MPOBOJHUKA C TOKOM.

AT AT AT AT
B m— —¢” - - = sy
A ~—+—B ~—+— B <—7F

35. Kak u3MeHHUTCS MHIYKIHUSI MAarHUTHOTO T0JIs1, CO3/IJaBaéMOT0 OECKOHEUHO
JUTUHHBIM TTPOBOJIHUKOM, €CJIM CUJTy TOKa YBEJIUYHUTh B 1,5 pasa, a TOUKy
HaOJII0JICHNS YIaJIUTh HAa pacCcTOsHUE B 3 pa3a OoJibliee?

A) ymenbIuTcs B 2 pa3a; b) yBenuuutcs B 2 pasa;

B) e uamenurtcs; [') ymensiutcs B 1,5 pasa.
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36. Ecnu cuny Toka B IByX MapajljiesIbHbIX IIPOBOAX YBEJINYUTH BJIBOE, A
paccTOsIHUE MEXTy HUMU YMEHBIIUTD B 3 pa3a, TO CUJIa UX B3aUMOJEHCTBUSL. .
A) yBenuuunred B 12 pa3; b) yBenuuurcs B 6 pas;

B) ymenpmutcs B 6 pa3; I') ymenbmutcs B 12 pas.

37. Ilnockuii kouTyp mwiomanso S=200 cM? HAXOAUTCS B HOCTOSHHOM OJZHOPOIHOM
MAarHUTHOM 1oJie ¢ uaaykuuen B=0,3 T Tak, 4To TMHUM MAarHUTHOM MHIYKIAH
MPOHU3BIBAIOT IJIOMIAIb MO yriioM 60° kK HopMasid KOHTypa. OnpeaenuTh MOTOK
MAarHUTHOW UHIYKIIUU Y€pe3 KOHTYP.

A) 0,03 B6; b)0,3B06; B)30B6; I')3 mBO6.

38. Kak u3MeHUTCs MOTOK MAarHUTHOW UHIYKIIUU Yepe3 KPYTJIbIi MIIOCKUN KOHTYP,
€CJIM MarHUTHas MHAYKIUS YMEHbIIUTCS B 3 pa3a’?

A) yBenuuutes B 3 paza); b) ymenbmmres B 1,5 pas;

B) ymenbimutcs B 9 pa3; I') ymenbutcs B 3 pasa.

39. MarHuTHbBIN MOTOK Yepe3 MPOBOAAIINN KOHTYP U3MEHSIETCS PABHOMEPHO TakK, YTO
3a 5 MuHyT Bo3poc ¢ 0 B6 10 10 B6. Onpenenuts 3/1C B KOHTYpE.
A)0,5B; b)2B; B)0,03B; I')50B.

40. IpoBoasIas paMKa IIOWAabI0 S=9 cM? Bpamaercs ¢ yrioBoil CKOPOCThIO (=6
¢! B omHopoaHOM MarauTHOM 110J1€ ¢ B=0,45 Ti. Onpenenurs MaKCUMalbHOE

3HaueHnue J/[C B pamke.
A) 2,43 mB; Bb)3kB; B)67,5ukB; I') 83 B.

41. KakoBa u3aydaTenbsHocTh R™ aGcomoTHO YepHoro Tena npu Temnepatype 20 °C?
A) 9 MBr/™M?%; B)418 Br/™M%;, B) 1,7-10° Br/m?;, T') 1 MxBr/Mm2.

42. Kak u3BMEHHUTCS U3Iy4aTeIbHOCTh A0COIIOTHO YEPHOTO TeJla, €CIIM TEMIIepaTypa ¢
300 K yBenunumiiace Ha 300 K?

A) yBenuuutcd B 4 paza; b) yBenuuutcs B 2 pasa;

B) yBenuuurcs B 16 pa3; I') He usmeHuTcs

43. KakoBa JjiiHA BOJIHBI, HA KOTOPYIO MPUXOJUTCS MAaKCUMyM SHEPTHUH H3JTy4CHHUS
abCOJIIOTHO YEepHOTO Tela mpu Temneparype 36,6 °C?
A) 9,37 mxm; B) 79,23 mxMm; B) 0,63 mxm; ') 0,48 MkMm.

44, Onpenenuth Maccy GOTOHA U3ITYYCHHUSI C ITTUHOW BOJHBI 550 HM.
A)9,1-10% kr; B) 1,67-10% kr; B)4,02:10% xr; T) 6,67-10™" kr.

45. KakoBa paboTa BBIXOJIa JICKTPOHOB M3 MeTauia, eciu (orodddhekT HaunHaeTcs
npu yacTore usnydenus 5,28+10% 'y u eime?
A)3,5-10 JIx; B)1,6:10° Ix; B)4,0-107%° JIx; TI')4,7-10° Ix.

46. CornmacHo mnocrtynaram bopa, ompenenuTb MOMEHT HMITyJbCa 3JIEKTpOHA Ha
craioHapHoii opoure ¢ N=3. [Tocrosnnas [Tnanka =1,05-10"%* Ix-c.
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A)3,15-1034 JIx-c; B) 1,05-10°34 IIxx-c; B)2,1-10% Ix-c; T)4,2-103* JIx-c.

47. Snpo 4Be’ umeer. ..
A) 4 nelitpona u 7 npotoHoB; b) 4 HeliTpoHa u 3 MpoTOHA;
B) 4 npotona u 7 HeittpoHoB; ') 4 npoTtoHa u 3 HEUTpOHA.

48. YeMmy paBHO cpejiHEe BpeMs KM3HH T PaJHMOaKTUBHOIO S/pa, €CIIU HOCTOSHHAS
PaJMOaKTUBHOIO pacnaja pasHa 1 4?
A)0,28-103%¢c; B)60c; B)3600c; Il c.

49. Kak M3BMEHHUTCSI aKTUBHOCTh U30TOMA C MMOCTOSIHHOW PaJMOaKTUBHOTO pacmnaia
A=1 mun! 3a Bpems t=41,6 c?

A) yMEHBIIUTCS MOYTH 710 HyJs1; B) yMmenbiutes B 1,4 pasa;

B) ymenbmutes B 1,17-10 pasza; I') ymensimmTes B 2 pasa.

50. B pesynbrare spepHoii peakuum 7N*+,He?*—X+H! o6pasosanocs sapo X.
CKOJIBKO HYKJIOHOB BXOAMT B COCTaB sAnpa X?

A)17; B)8; B)9; T)0.

KpMTepnn 1 IKaJJa OHCHUBAHUA 110 OHCHOYHOMY CPECACTBY «TecTbI»

[xana OLICHUBAHUS Kpurepuii oueHuBanus
(uHTEpBAN OAJIIIOB)
5 KontponbHas paboTa BBIIIOJTHEHA Ha BEICOKOM YPOBHE (TIpaBIIIbHEBIE
otBethl nanbl Ha 90-100% Bompocos/3anaq)
4 KontponbHas paboTa BBIIIOJIHEHA HAa CPEIHEM YPOBHE (IIpaBUIIbHbIE
OTBETHI AaHbl Ha 75-89% Bompocos/3aau)
3 KontponbHas paboTa BBIIIOTHEHA HA HU3KOM YPOBHE (TIPaBUIIbHBIE OTBETHI
nausl Ha 50-74% Bonpocos/3amay)
2 KonrtponbHas paboTa BBIIIOJIHEHA HAa HEYIOBJIETBOPUTEIEHOM YPOBHE
(mpaBuUJIbHBIE OTBETHI 1aHbl MeHee ueM Ha 50%)

OueHovHbIE CpeACTBA VISl IPOMEKYTOYHOM aTTecTanuu (IK3aMeH)
Teopernuyeckue BONpPOCHI

. Cucrema orcuera. Tpaexkropus. [TyTe. [lepemenienue.
. CkopocTts. YckopeHnue. TaHreHIIMalbHOE U HOPMAJIBHOE YCKOPEHHE.
. Kunemaruka u xapakTepUCTHKU BPAIIATEIbHOTO JABUKEHUS.
. 3akonbl HetoTona. Cuna. Ummynbsc. Macca.
. Cunbl B mpupope. Buibl B3auMoaencTBus.
. 3A4KOH COXpAaHEHMS UMITYJIbCA.
. JIBM>KeHuHe Tena nepeMEeHHOM MacCChl.
. Koncepsarunsie cuibl. Pabota. MOMIHOCTS.
. Kunetnueckas sneprus. [loteHuunanbHas sHeprus.
10. 3akoH coxpaHEHHs IHEPTUH.
11. llentp Mmacc. JIBukeHHUE IIEHTpa Macc TBEPJOro Tea.
12. MowmenT unepiuu. Teopema IlITeitHepa.

©Woo~NoO Uk~ WN
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13. Kunetudeckasi 2HEprus BpalieHusl.

14. MomeHT cuiibl. MOMEHT UMITYJIbCa.

15. Pabota npu BpameHuu tena. OCHOBHOE YpaBHEHHE TMHAMUKHU
BpAaIllaTeIbHOTO ABMKEHUS.

16. 3akoH coxpaHEHHsI MOMEHTA UMITYJIbCA.

17. IlpeobpaszoBanus ['anunes. [Toctynarsr CTO.

18. IIpeobpazoBanus Jlopenma. CnenctBus u3 nmpeodpa3zoBanuii JlopeHra.

19. HeunepuuanabHble CUCTEMBI OTCUETA.

20. KonebarenwsHbIil mporiecc. ['apmMorndeckue konedanus. Y paBHEHUE
rapMOHUYECKUX KoJieOaHul. XapaKTepUCTUKU KOJIeOaHUH.

21. VYpaBHeHHe 3aTyXalolUX KOJeOaHU U ero penieHue.

22. YpaBHEHHE BbIHYXICHHBIX KoJieOaHu U ero pelieHue. Pezonanc.

23. IlpyxunHblil MasTHUK. Ou3ndeckuil MassTHUK. MaTeMaTuuecKuii MasiTHUK.

24. CnoxxeHre TapMOHUYECKUX KOJICOaHUH.

25. Mexanudeckue BOJHBI. YpaBHEHHE Oerylieil BOJIHBL. AMIUIMTY/a, 4acToTa,
JUIMHA BOJIHBI, (pa30Basi CKOPOCTh BOJIHBI. BOJIHOBOE ypaBHEHHE.

26. Ilpunmmn cynepnosutiu BoiH. MHTepdepentmst BomH. CTos4re BOTHBIL.

27. 3BykoBbie BosHBL. Dddekt lormrepa. Yibrpa3Byk. MHDpa3ByK.

28. Cuna Apxumena. Y cJIOBHUE TTaBaHUs TEL.

29. YpaBHEeHUE HEPa3pbIBHOCTU CTpyd. YpaBHeHue bepHymmm. JlammHapHOe u
TypOyneHTHoe TeueHue. Yucino Pelinonbaca.

30. OcHOBHBIC TIOJIOKEHUSI MOJICKYJIsIpHO-KUHEeTH4Yeckoi Teopun (MKT).
OCHOBHBIE MOHATUS U OTIPEICTICHUS MOJICKYJIIPHON (PU3HUKH.

31. Uneanbupiii Ta3. CBoMCTBa wuACANBHOTO Tas3a. TepMOIMHAMUYCCKHE
napameTpbl COCTOSIHHUSI.

32. OcuoBuoe ypaBHenue MKT (VYpaBuenue Kraysuyca). VYpaBHeHHe
COCTOSIHUA HUjieanbHOro raza (YpaBuenune MenneneeBa-Kiamneiipona).

33. M3omnpotiecchl, 3aKOHBI U30MPOLIECCOB. p-V AHarpaMmbl H30MPOIIECCOB.

34. Ypasuenue Ban-nep-Baanbsca. [lonpaBku ypaBHenus Ban-nep-Baanbsca u
ux ¢uzudeckuii cmoici. M3otepmel Ban-nep-Baanbca.

35. Pactipenenenne MakcBemna. XapakTepHble CKOPOCTH pacrpeiesieHus
Makcgenna.

36. Pacnpenenenne bonbsiimana. bapomerpuueckas popmyia.

37. SlBnenusi mepeHoca B TEPMOJUHAMHYECKH HEPAaBHOBECHBIX CHCTEMaXx.
TennonpoBoauocTs. Juddysus. BszkocTs.

38. Uucno  cremeHeil  cBOOOABI  MoOJEKyidbl.  BHyTpeHHsst — sHeprus
TEPMOJMHAMHYECKON CHUCTEMBI. 3aKOH PaBHOPACHPEICIICHUS HEPIUU MO CTENEHSIM
cBOOO/IBI.

39. Pabora, coBeprraemasi cucteMoil ipu u3MeHeHuu oObema. OmpernencHue
paboThI, COBEPIIAEMON TEPMOTMHAMUYECKON CUCTEMOM TP U30MPOIECCaX.

40. [lepoe Havamo TtepMoauHamuku. CrejACcTBUS W3 TMEPBOTO Hayaia
TEpMOJAMHAMUKHU. MI3MeHEeHne BHYTPEHHEN SJHEPTUM IIPU U30IIPOLECCAX.

41. Konn4uecTBO TEIUIOTHI. AnabaTHUeCKUi Mporecc. YpaBHEHUE aauadaThl.
P-V nuarpamma apnabaTuyeckoro mpoiecca.

42. TemioeMKOoCTb. YpaBHeHue Maiiepa. [Toka3zarenb aauadaThl
(koaddurment [lyaccona).
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43. [lonutponHsblid poriecc. YpaBHEHUS MOJIUTPOIBI, TOKA3aTeNb MOJUTPOIIHI.
[TokazaTenb MOAUTPONBI ISl K30TPOLIECCOB.

44. TenmoBass mammHa. KpyroBele mporneccsl: p-V amarpamma, pabota mpu
kpyrosom nporuecce, KIT/I.

45. ukn Kapuo: p-V numarpamma, onucanue npoueccoB nukia, KIIJI.
Teopema Kapho.

46. TepmonHaMUYEeCKOE  OMpEACNIEHUE  DHTPOIHUHU. Cratuctuyeckoe
onpezaeneHue 3HTponuu. OCHOBHbIE CBOMCTBA SHTPOIIUH.

47. I3MeHeHue  HJHTpPONMM  MpU  H3ompoleccax. Bropoe  Havaio
TepMoauHaMuKU. CIeACTBUS U3 BTOPOTO Hayajaa TePMOJMHAMUKH.

48. DnekTpUUueCcKui 3aps U 3aK0H ero coxpaneHus. 3akoH Kyrnona.

49. DnexTpuueckoe noje. HanpsykeHHOCTb AIEKTPUUECKOTO MOJIS.

50. Teopema ["aycca u €€ npumMeHeHuHe.

51. Pabora npu nepeMenieHnH 3apsiia B JIEKTPUIECKOM TOJIE.

52. Hupkynsiius Bekropa E.

53. IloTeHnuan u pa3HOCTh MOTEHITUATIOB. DKBUTIOTCHIIMAILHBIE IOBEPXHOCTH.

54. CBs13b MKy HANPSHKEHHOCTBIO U TIOTEHIIUATIOM.

55. JIMANEKTPUKHU U ITPOBOHUKH B 3JIEKTPUUECKOM MOJIE.

56. BekTop 3/IeKTpUIECKOTO CMETIICHHUSI.

57. DnexrpoemkocTh. Konnencarop. CoenuHeHrne KOHIEHCATOPOB.

58. DHeprus 3apsHKEHHOTO KOHIEHCATOPa. DHEPTHS IIEKTPHUYECKOTO TTOJIS.

59. IlocrostHHblid  snmekTpuyeckudd  Tok. Cuna TOKa, IUIOTHOCTh — TOKA.
Conporusienue. Dnekrpoasrkyimas cuna (31C).

60. 3akon Oma 1 yyacTKa 1 TIOJTHOH IIETIH.

61. 3akon Jxoyns-Jlenna.

62. Pa3zBeTBiennble anekrpuueckue menu. [Ipasuna Kupxrodga.

63. MarauutHOoe mosie. MarHuTHass MHIYKIMS W HalpsDKEHHOCTh MarHUTHOTO
TOJISL.

64. 3akon buo-CaBapa-Jlamnaca u ero npuMeHeHHe.

65. BzanmopeticTBue TOKOB. 3akoH Amriepa.

66. DnexTpuyeckas yactuiia B MarHuTHOM Tiosie. Cuna JlopeHiia.

67. CunoBble MHUU MarHuTHOTO ToJst. [upkymsiims Bekropo B 1 H. Teopema
O TIOJTHOM TOKE.

68. MaruuTsblil motok. PaboTta no nepemenieHuto Toka B MAarHUTHOM T10JIE.

69. SIBeHue PIEKTPOMArHUTHON MHAYKIMK. 3akoH Papanes. Bpamenue
paMKU B MATHUTHOM TIOJIE.

70. SIBnenne caMOMHIyKIMHU. IHyKTUBHOCTbh KOHTYpa.

71 I3MeHeHue ToKa NpU 3aMbIKaHUU LIENU U Pa3MbIKaHUU LEH.

72. DHeprusi MAarHUTHOTO TIOJIs. DHEPTUS KOHTYPa C TOKOM.

73. Konebatenbupiii  kKOHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIE KOJICOAHMS.
®opmyna TomcoHa.

74. 3aryxarouiye 1 BIHYXACHHbIC 3JIEKTPOMATrHUTHBIE KOJIEOaHHUS.
HuddepennnanbHoe ypaBHEHHE KOJIeOaHUN 1 €ro pelleHue.

75. IlepemennsIit ToK. 3akoH OMa J1J1s1 IEPEMEHHOT0 TOKa. MOIITHOCTh
NepeMEHHOr0 ToKa. BeKTOpHbIE TuarpaMmal.

76. OcHOBHBIE 3aKOHBI reomeTpuieckoi onTuku. [Tpunuun depma.
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77. ®opmyna ToHKOM nuH3bI. [locTpoeHue u300pakeHU B TOHKUX JIMH3aX.
dokyc, (hOKYyCHOE pacCTOSIHUE, ONTUYECKAs! ChJIa.

78. Unrepdepennus ceeta. Judpakuus ceeta. [Ipumeps.

79. INonspu3anms cBeTa. 3akoH Mamtoca. 3akon bproctepa.

80. [Nornomenue cBera. 3akoH byrepa.

81. IlpencraBneHue cBeTa Kak AIEKTPOMArHUTHOW BOJTHBI.

82. TermoBoe U3NMyueHUE U €ro XapakTepucTuku. 3akoH Kupxroda.

83. Ab6comotHo yepHoe Teno. Dopmyna Penes-/xunca.

84. 3akons! cmenienus Buna. 3akon Credana-bonbiimana.

85. ®opmyna [1nanka. ®OTOHBL.

86. JlaBnenue ceeta. ®oToapdexrt. YpaBuenue hotorddexra.

87. Opdext Komnrona.

88. fAnepnas mogmenp artoma. Iloctynmatet bopa. Artom Bogoponma
BOJIOPOOII0100HbBIE aTOMBI 110 bopy.

89. Bomnebl ae bpoitnsa. CooTHoOIIEHHE HEOTPEACICHHOCTEH.

90. BonnoBas gyukuus. Ypasaenue Llpeaunrepa.

91. Atom Bomopoaa B KBaHTOBOM MexaHuke. KBantoBbie uncna. GepMUOHBI U
0030HbI1. [Tpunimn [Taymu. [lepuoguaeckast cuctema anemMeHTOB MeH/ieneena.

92. CocTaB u XapaKTEpUCTHKH aTOMHOTO sIfIpa.

93. JledexT Macchl ¥ DHEPTHS CBSI3U sApa. DHEPreTUKa SACPHBIX PEAKITHI.

94. PannoakTUBHOCTH. 3aKOH PaIMOAKTUBHOTO pacnaaa. AKTUBHOCTb.

95. SnepHble peakuuu: o-pacnai, B-pacnan, y-uzinydenue. [IpaBuna cMemieHus.
Heurpuno

96. Peakuuu neneHys M CUHTE3a aTOMHBIX sifiep. SlaepHble peakuu mnoj
JICICTBMEM HEUTPOHOB. LlenHbie peakuu.

IIpakTH4eckue 3a1aHUus

3amaua 1. JIBuKeHHMe MaTepuaabHONW TOYKM 3aJaHO ypaBHeHHeM X=At+Bt?,
rae A=4 m/c? B=-0,05 m/c?. OnpenennTs MOMEHT BPEMEHH, B KOTOPBIHA CKOPOCTH
TOYKH paBHa HYJt0. HaliTH B 3TOT MOMEHT BpeMEHHU KOOPJIMHATY M YCKOPEHHE.

3agaua 2. MatepuanbHas Touka Bpamiaercss Ha pacctossaun =20 cM BOKpyT
HENOABMAKHON ocu 1o 3akoHy @=A+Bt+Ct’, rne A=3pax, B=-1pan/c’
C=0,1pan/c®. B wmoment Bpemenu t=10c omnpenennuTh TAHTEHUMAIBLHOE d,
HOPMAJILHOE @ ¥ TIOJTHOE @ YCKOPEHUSI TOUKHU.

3anaua 3. Ha tmagkom crome nexxut Opycok maccoit m=4 kxr. K Opycky
MIPUBSI3aHBI JBA MIHYPa, MEPEKUHYTHIE Yepe3 HEMOABUKHBIC OJIOKH, MPUKPEIIIEHHBIC
K MPOTUBOTIONOKHBIM KpasiM cTojia. K KOHIIaM NIHYypOB TMOJBEIICHBI THPH, MAaCCh
KOTOpbIX M1=1 Kkr u My=2 kr. HaliTu yckopeHue, ¢ KOTOPbIM JIBUKETCA OPYCOK, H
CHITY HATSOKEHUS KKIO0TO U3 MTHYPOB. Maccoii 6J10KOB U TpEHUEM TTpeHeOpedb.

3apaya 4. MaTtepuanabHas TOYKa Maccoil M=3 Kr ABWKETCS IOJ JCHCTBHEM
HeKoTopoil cunbl F cormacHo ypasaenmio X=Ct?+Dt3, rie C=2 m/c?, D=-0,1 m/c®.
Haiitn 3HavyeHus 5Toil cuibl B MOMEHTHI BpeMeHu t1=1c u t=2 c. Omnpenenutsb
MOMEHT BPEMEHH, KOT/Ia CHJIa paBHA HYJIIO.

3agauya 5. Opyaue, KeCTKO 3aKpeIlJICHHOE Ha JKeJIe3HOAOPOXKHOMU Tutatdopme,
MIPOM3BOIUT BBICTPET BIIOJIb MOJIOTHA KEJIE3HON JTOPOTH MO yriioM ¢=60° K JTHHAA
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ropusoHTa. Onpenenutsb ckopocTh U oTkaTa miatgopMbl, €ciiu CHapsl BbUIETAET CO
ckopocThio v=600 m/c. Macca naTdopmsl ¢ opyaueM U cHapsaamu M=15 T, macca
onmHoro cHapsiima m=20 kr.

3anpaua 6. [llap maccoit m;=10 kr, ABMKYITUIHCS CO CKOPOCTHIO 01=4 M/C,
CTAJIKUBACTCSA C MIApOM Maccoi My=4 KT, CKOPOCTh V2 KOTOPOTOo paBHa 12 M/c.
Cuntas yaap npsiMbIM, HEYIIPYTHM, HAUTH CKOPOCTD # IIAPOB IMOCIIE yIapa B IBYX
cirydasix: 1) Mablii map HaroHsieT OOJIBIION mIap, ABIKYIIUICS B TOM XKe
HANpaBJICHUY; 2) MAapbl IBUKYTCSI HABCTPEUY APYT IPYTY.

3agaua 7. [Ing cxartusg HOpyKMHBI Ha X1=1 cM HyXHO HPWIOXKUTH CHILY
F=10 H. Kakyto paboTy HyKHO COBEPIIUTh, YTOOBI CKaTh MPYKUHY HA X,=10 cm?

3agaya 8. Onpenenuts TUHEHHYIO CKOPOCTh U IIEHTpa LIiapa, CKaTUBIIErOCs
0€3 CKOJIbYKEHHSI 10 HAaKJIOHHOM TUIOCKOCTH BBICOTOM h=1 M.

3agaya 9. Touka coBepuaeT rapMoHudeckue kojebanus. Haubonbiiee
CMEILIEHUE Xmax TOUKH PaBHO 5 cM, HauOoJsblIasi CKOPOCTh Umax= 10 cm/c. Haiitu
YTJIOBYIO YacTOTY @ KOJ€OaHUN U MAaKCUMAJIbHOE YCKOPEHUE Amax TOUKH.

3agauya 10. ['py3ux maccoit m=400 r, moaBEIICHHBIN K MPYKUHE, KOJIeOIeTCs
10 BEPTUKAIH ¢ iepruoioM 1=1 c¢. OnpenenuTs )KeCTKOCTh K Py KHUHEI.

3agaua 11. CkonbKO aTOMOB COAEPKUTCS B PTYTHU: 1) KOJMYECTBOM BEILIECTBA
v=0,2 momp; 2) maccoir m=1 r?

3agauya 12. Onpenenuth KOJIMYECTBO BEIIECTBA V BOJOPOJIA, 3AIMOHSIONIETO
cocyz 06beMoM V=3 11, eCcIlh KOHIEHTpaIUs MOJIEKYI ra3a B cocyae N=2 1018 v,

3anaua 13. B 6amnone naxonures ra3 npu temmeparype 71=400 K. Jlo kakoii
TeMnepatypsl 7> HaJ0 HarpeTh ras, YToObl €ro JaBJIeHUE YBEIUUUIoch B 1,5 pasza?

3anaua 14. bammon Bmectumocthto V=201 3amojHeH a30TOM TIpH
temriepatype 7=400K. Korpma dacth rasa u3pacxojoBayii, JaBJICHHE B OaJlJIOHE
nonusunoch Ha Ap=200 klla. OmpexenuTs Maccy M H3PACXOJOBAHHOTO Tasa.
[Ipouecc cuuTars H30TEPMUYECKUM.

3agaya 15. Omnpenenuth MIOTHOCTH p BOASHOIO Mapa, HAaXOISALIErocsl MOJ
nasienneM p=2,5 Ila u umeromero temnepatypy 7=250 K.

3agauya 16. MneanwHblit ra3 coBepmaer nukia KapHo mpu Temmeparypax
xonoamnbauKa 75,=290 K u termoornatuanka 7:=400 K. Bo ckonbko pa3 yBenuduTcs
KI1J] # umkna, ecim TeMIleparypa TEIIOOTAATYMKa Bo3pacTeT 10 11 =600K?

3amaua 17. I'a3, coBeparomuii nuka KapHo, otaan teronpueMHuKy 75%
TEIUIOTHI, TIOMYYEHHOW OT TerootaaTunka. OmnpeaenuTs TeMieparypy 12
TEIJIONPUEMHHUKA, eclii TeMiiepaTypa Terootaaruyuka 71=400 K.

3apaua 18. Tlpu kakoil TemmepaType CpelHsAs KMHETHYecKas >Heprus <e,>
TIOCTYNATEIFHOTO IBUKEHHS MOJIEKYJIbI ra3a pasHa 4,14 10 2L[x?

3apauva 19. 3apsaaer Q=1 MmxKn u Q,=-1 MmxKn HaxomsITcs Ha pacCTOSHUU
d=10 cm. OnpenenuTh HaNpsHKEHHOCTh £ W MOTEHIMAT ¢ TOJsl B TOYKE, YIaJICHHOM
Ha paccrosiHue =10 cMm OT mepBoro 3apsjna M Jiexalled Ha JIMHUHU, TPOXOASIIeH
Yyepe3 NEPBBINA 3apsil MePIeHANKYISIPHO HanmpaBieHuto oT Q1 k Q.

3apaua 20. Ha nByX OECKOHEUHBIX MapaUIeIbHBIX IUIOCKOCTSIX PaBHOMEPHO
pacnpeneleHsl  3apaAbl ¢ IOBEPXHOCTHBIMH ILIOTHOCTAMH 01=0,2 MkKi/M? u
02=-0,3 MxKn/M?. OnpeeanTh HANPSHYKEHHOCTD TOJIS MEKILY M CHAPYIKH IIIOCKOCTEH.
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3amauya 21. JIBa koHaeHcatopa 35eKTpoeMKOCTIMH C1=3 MKD u Cr=6 mx®dD
COEMHEHBI MapaienbHo U npucoenuHensl k 0atapee ¢ IC =120 B. Onpenenutsb
3apsabel Q1 1 Q2 KOHAEHCATOPOB M pasHocTH noTeHnuaioB U; u Uy Mex Ty 0OKITaIoK.

3apaua 22. Tpu xoHmeHncaropa emkocTaMu Ci1=1 Mx®, (=2 MKkD wu
C3=3 Mk® MOTYT OBITH COCIWHEHHI MapauUIeIbHO WA TMOCIeN0BaTeIbHO. B Kakom
clly4ae eMKOCTh 0aTapen KOHIEHCATOPOB OOJIbIIIE U BO CKOJIBKO pa3?

3apaua 23. Cuna Toka B IPOBOJHUKE paBHOMEpHO HapacTaeT ot lo=0 mo 1=3 A
B TeueHue Bpemenu t=10 c. Onpeaenuts 3apsia Q, mpoieamii B mpoOBOAHUKE.

3anaua 24. Tpu pesuctopa conporusieHusiMu R1=1 Om, R;=2 Om u R3=3 Om
MOTYT OBITh COEIMHEHbl MapaJJIeIbHO WM IOCJeA0BaTelibHO. B Kakom ciydae
COMPOTHUBJIEHUE OOJIBIIE U BO CKOJIBKO pa3?

3amaya 25. Cwia Toka B mpoBojgHHMKe cornpoTuBieHneM R=100 Om
paBHoMepHOo HapactaeT OT lp=0 10 Inax=10 A B Teuenune Bpemenu =30 c.
OnpenenuTh KOJTUIECTBO TEIIOTH Q, BBIIETUBIIICECS 32 3TO BPEMS B IIPOBOTHUKE,

3apaua 26. [To mpoBoy, COTHYyTOMY B BHJE KBajpaTa cO CTOpoHOU 60 cM,
TE€YET MOCTOSTHHBIN TOK 3 A. HaliTh MHAYKIIMIO MAarHUTHOTO TIOJISI B LIEHTPE KBagparta.

3apaua 27. [To 0OMOTKE 0OYE€Hb KOPOTKOHM KaTyIIKH paaumycoMm =16 cMm Teder
Tok |=5A. Ckonbko BUTKOB N TMPOBOJIOKM HaMOTaHO Ha KaTylIKy, €CJIu
HaIpsHKeHHOCTh H MarHuTHOrO 1moJst B ee neHTpe pasHa 800 A/m?

3anaua 28. JBa IIMHHBIX MapaUIeNIbHBIX MPOBOJA HAXOMIATCS HA PACCTOSHUU
r=5cm onuH oT nipyroro. [lo nmpoBogaM TEKYT B MPOTUBOIIOIOKHBIX HAMPaBICHUSIX
onuHakoBbie TOkM 10 A kaxapiii. HaliTu Hanps>keHHOCTh MAarHUTHOTO TOJIST B TOYKE,
HAXOJIAIIEHCS HA PACCTOSHUU 1=2 CM OT OJIHOTO U =3 CM OT JIpyroro mpoBo/a.

3agaua 29. Ilpsmoit nposon mmHoi |1=10 cM, MO0 KOTOpOMY TEUYET TOK
=20 A, HaxomuTCcs B OAHOPOAHOM MarHUTHOM Tmone ¢ wmHAyKnuer B=0,01 Tm.
Haiitn yron a Mex 1y HalpaBJIEHUSIMHA BEKTOpA B U TOKa, €CJIK Ha IPOBOJL IEUCTBYET
cuna 10 mH.

3apaua 30. Beruncnute pagnyc R Ayrd OKpy)HOCTH, KOTOPYIO OMHCHIBACT
IPOTOH B MAarHUTHOM MoJie ¢ MHAyKuued B=15wmTn, ecam ckopocTh U NPOTOHA
paBHa 2 Mwm/c.

3apaya 31. B oapHopomHoM MarHuTtHOM Tone ¢ wmHAyKiuer B=0,01 Tn
HAXOJIUTCS TPSAMOW MPoBOA JIMHON |=8 cM, pacmoyiokeHHBIN MePIeHAUKYISPHO
auHusIM uHAykuuu. [To npoBony Teder Tok 1=2 A. [lox nelicTBueM cuil MOJISt TPOBOJA
NepeMECTHIICS Ha paccTosiHue S=5 cM. Haiitu paboty A cuit moJs.

3amaya 32. B oxgHOpoamHOM MarHuTHOM Tmoje ¢ uHaykiued B=0,35Tn
paBHOMepHO ¢ uacTtotoM N=480 mun? Bpamaercs pamka, coxepxkamas N=500
BUTKOB Iutomansio S=50 cM?. Och BpamleHHs JIEKHT B IUIOCKOCTH PAMKH H
MEPICHANKYJIIPHA JTUHUAM UHAYKIUH. OnpenenuTs MakcuManbayto DJIC uHIyKInn
Emax, BOBHUKAIOIIYIO B PAMKE.

3agaua 33. B nenu men toxk 1=50 A. MUcTOUYHUK TOKAa MOKHO OTKJIIOYUTH OT
1enu, He paspeiBas ee. Onpenenuth cuity Toka uepes 1=0,01 ¢ mocnie oTkmoueHus ee
ot ucrounuka Toka. Conporusienue nenu R=20 Owm, ee uuaykruBaocTs L=0,l I'#.

3agaua 34. UuaykruBHocts L karymku (6e3 cepaeunuka) paBHa 0,1 mI'H.
[Tpu xakoii cune Toka | sneprust W marautHoro nosst pasaa 100 Mx/lx?

3apaua 35. KonebarenbHbII KOHTYp COCTOUT W3 KaTyIIKH WHIYKTHBHOCTBIO
L=20 mkxI'n u kongeHcaropa snektpoemkoctbio C=80 HD.
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3amaya 36. MunyktuBHocth L konebatenbHOro koHtypa paBHa 0,5 mI'H.
KaxoBa gomxkHa ObITh 31eKTpOoeMKOCTh C KOHTYpa, YTOObI OH PE30HUPOBAI HA JITTUHY
BOTHBI A=300 M?

3agaya 37. [loTok sHEpruM, U3ITydaeMblil U3 OKOIIIKA TIABUIBLHON M€4YH, paBEeH
34 Br. Onpenenuts Temneparypy 7 nedu, eciu IUIomans OTBEpCTrs S=6 cm?,

3agaya 38. MakcuMyM — CHEKTpPaJIbHOM  TUIOTHOCTH  DHEPreTHYECKOM
CBETUMOCTH 3BE€3[Ibl COOTBETCTBYET [JIMHE BOJHBI A=550 HM. Omnpenenutsb
TEMIEPATypPy MOBEPXHOCTH 3BE3/IBI.

3agaua 39. Omnpenenuth paboTy BbIXOAAa A DIIEKTPOHOB U3 HATpUs, €CIU
KpacHas rpanuia gorodddexra 1o=500 HM.

3agaua 40. Ha mnoBepXHOCTh JIMTUSA TMaJaeT MOHOXPOMATUYECKHM CBET
(A=310 uM). YToOBI MpEKPaTUTh IMUCCHUIO PJICKTPOHOB, HYXKHO MPHIIOKHUTD 3a1CPIKH-
BaIOIIY10 pa3HOCTh noTeHuanoB U He menee 1,7 B. Onpeaenuts padoTy BeIxo1a A.

3anaua 41. Ha 1MHKOBYIO IJIACTUHKY MAaJacT MOHOXPOMATHYECKUU CBET C
nuHOM BoTHBI A=220 HM. OnpeieIuTh MaKCUMaJIbHYI0 CKOPOCTh (POTOSIEKTPOHOB.

3agauya 42. OmnpenenuTh NIUHY BOJHBI A U Maccy m (OTOHA C JHEpruei
¢=1 M»1B.

3anaua 43. JlaBienue p MoHOXpoMatndeckoro ceeta (A=600 HM) Ha YepHYIO
MTOBEPXHOCTh, MEPIEHAUKYIISIPHYIO NagaronmM jiydam, paBHo 0,1 mklla. Onpenenutsb
upcio N GpoToHoB, magaromux 3a Bpems t=1 ¢ Ha MOBEpXHOCTH MIOMANBI0 S=1 cMm?,

3apaua 44. BeluncnuTh IJUMHY BOJIHBI A, KOTOPYIO UCITycKaeT WoH renus He
IIpU MEPEXO0JIE CO BTOPOTO SHEPIETUYECKOr0 YpOBHS Ha nepBblil. Crnenarbh Takoil e
rojcuer A uona jurus Lit.

3apaua 45. Bpruuciuth sHepruto (poroHa, HCIYCKAaeMOTo TpH TEpexojie
3JIEKTPOHA B aTOME BOJIOPO/JIa C TPETHETO SHEPTETUYECKOT0 YPOBHS Ha MEPBBIM.

3anaua 46. 3a Bpemsi t=1cCyT aKTHBHOCTh H30TONA YMEHBIIUIACH OT
A;=118 I'bk no A,=7,4 I'bk. OnipeaenuTs epuoa nmojaypacnana T, 3TOro HyKJIHIA.

3anaua 47. 3a kakoe Bpems 1 pacramaercs Y4 HayadbHOTO KOJIMYECTBA SEP
PaIMOAaKTUBHOTO U30TOMAa, €CIIU TIEPHOJ] €To Tosypacmana 71,=24 4?

3apaua 48. OnpenenuTs MOPSAKOBEIN HOMEp Z U MacCOBOE YUCIIO A YaCTHIIHI,

0003HaYeHHOI OYKBOW X, U SJHEPTHUIO AJIEPHON PEAKIINHU:

9Be + 21H — X + Ion.

+

Kpurepuu u mikaaa oueHMBaAHUSA 110 OLCHOYHOMY CPEACTBY
MPOMEKYTOUYHBIN KOHTPOJIb (IK3aAMEH)

[Ixana onteHnBanus

Kpurepuit onennBanus
(uHTEpBaAT 0AIIIOB)

oTIN4HO (5) CtyneHT TIIyOOKO W B TIOJTHOM O0BEME BIAZCET MPOTPAMMHBIM
MatepuaioM. ['paMOTHO, HCYepNbIBAIOIIE U JIOTHYHO €ro U3jaraeT B
YCTHOHM WM nucbMeHHON (opme. [Ipu 3TOM 3HaeT peKkoMEeH10BaHHYIO
JUTEPATypy, NPOSBISAET TBOPUYECKHM MOAXO0/ B OTBETAX HAa BOIPOCHI U
NPaBUIHHO OOOCHOBBIBAET TPHHATHIC PEIICHUS, XOPOIIO BIAJICET
YMEHHUSIMHU M HAaBBIKAMHU IPU BBIITOJHEHUU MPAKTHUYECKUX 3a/1a4.

xoporio (4) CTyneHT 3HaeT MOporpaMMHBIA Martepuall, TPaMOTHO U MO CYTH
u3jJaraeT ero B YCTHOM WJIM THCbMEHHOW (opme, JOMmycKas
HE3HAUMUTEJbHbIE HETOYHOCTH B  YTBEPXKACHMAX, TPAKTOBKaX,
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OMpCACIICHUAX W KaTCropudax HJIN HE3HAYUTCIBHOC KOJINYCCTBO
OIIHOOK. HpI/I 9TOM BJIAACCT HGOGXOIII/IMBIMI/I YMCHUSMU U HAaBbIKaMU
ITIPU BBITOJHCHHHU MMPAKTHYCCKUX 3a7a4.

yIOBJIETBOPUTENbHO | CTYyJEHT 3HAET TOJIBKO OCHOBHOM MPOrpaMMHBIA MaTepual,

(3) JIOITyCKAaeT HETOYHOCTH, HEJIOCTATOUYHO YETKHE (DOPMYITHUPOBKH,
HETOCJIEI0BATEIbHOCTh B OTBETAX, U3J1araéMbIX B YCTHOW WU
nuceMeHHOU (hopme. [Ipu 3TOM HEAOCTATOYHO BIIAJICeT YMEHUSIMH U
HaBBIKaMH MPU BBIIOJHEHUHU MPAKTUYECKUX 3a1a4. Jlomyckaer 10
30% ommnOOK B U3JIaraeMbIX OTBETAX.

HEYJ0BJIETBOPUTENbHO | CTYJIEHT HE 3HAET 3HAYMUTEJIbHOW YacTH MPOrpaMMHOr0 Marepuala.
(2) [Tpu 5TOM nMOMyCKaeT MPUHIMITHATIBHBIC OIIUOKU B JOKA3aTelIbCTBAX,

B TPAKTOBKE MOHATUNA W KaTErOpHil, MPOSIBISET HU3KYIO KYIbTYpYy
3HaHWI, HE BJIAJICET OCHOBHBIMU YMEHHUSIMA W HaBBIKAMH IIPU
BBIMIOJTHEHUH TpakTHuecKkux 3anad. CTyneHT OTKas3bIBaeTcsi OT
OTBETOB Ha JIOTIOJIHUTEIIbHBIE BOIPOCHI
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JInct n3MeHeHu U JOIOJIHEHUN

n/m

Bune! nononnenuii u
H3MEHEHUN

Jlata 1 HOMep MpPOTOKOJIA
3acemanms kadeapsl (kadenp),
Ha KOTOPOM OBLITH
PacCMOTPEHBI U 0JI00PCHBI
WU3MEHEHUS M JOTIOJTHEHHUSI

[oanwucs (¢ pacmmppoBKoOi)
3aBemyromiero kadeapoit
(3aBemyromx Kadeapamn)
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