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CTpykTypa u coiepkaHue TUCUUILTHHbI
1. Hean u 3a1a4u JUCUMILUIUHBI, €€ MeCTO B Y4eOHOM mpoiecce

Lenp w3yuyeHuss jucuUIIMHBI «@uU3MKa» — YCBOEHHUE CTYIEHTaMH
(yHlaMEHTaJNbHbIX TOHATUA W  3aKOHOB  (PU3MKH, (PU3NYECKHX METOJIOB
UCCJEIOBaHUS M aHajau3a B o00beMe, HeoOXonauMoM st mIpodeccHOoHaIbHOM
JEeSTENbHOCTH.

3aauu U3y4eHHs TUCUUILTUHBI «DU3UKay:

chopMHpPOBaTh y CTYACHTOB HAYYHOE MBIIUICHUE W NPABWIbHOE MOHHUMAaHHUE
(u3nUecKUX MOHATUH, 3aKOHOB, TEOPUI U I'PAHUL] UX TPUMEHUMOCTH;

paclIMpuUTh W YIIIYOUTh 3HAHUS CTYJEHTOB OO0 OKpYXaloleM MHupe, o
XapakTepe B3aUMOCBSI3M (U3MUYECKUX 3aKOHOMEPHOCTEH C MPUPOIHBIMH U
AHTPONOT€HHBIMU SIBJICHUSMH;

oOy4HuTh METOJaM M IpUEMaM pelIeHUs MPaKTUYECKUX 3aJady (PU3UKU B
pamkax npodeccuoHaIbHbIX KOMIIETEHIINT;

oOy4HTh METOJaM IMPOBEACHUS (PUIUYECKOTO OKCIIEPUMEHTa, HU3MEpPEHUs
duznuecKknx BeTUYrH, 00pabOTKY M aHAIN3a SKCIIEPUMEHTANIbHBIX TAHHBIX.

Huciumnna «Pu3nka» paccMaTpuBaeTcs Ha 06a3e mpecTaBlieHuid 0 Haubosee
IOPOCTHIX M 00IIKX (hopMax ABUKEHHUS MATEPUU M WX B3aUMHBIX MPEBPALICHUSAX, KaK
HayKa, u3yvaromias oOIuMe CBOMCTBA M 3aKOHBI JIBM)KEHHS BEIIECTBA M IOJIS.
[lousTuitneil anmapat GU3NKKA CTPOUTCS Ha 0a3e TpeX OCHOBHBIX MPE/ICTABICHMI:
MEXaHUYECKHe HAaTJIsATHbIE IPEJICTaBIICHNUS; JIOTUKO-MaTeMaTHU4eCKHe
npencrapienust; ¢punocodckoe 06ocHOBaHUE (DU3MUECKUX MpeacTaBieHuil. OCHOBY
NOHSTUIHOTO anmnapara (U3UKU COCTABJISIOT (PU3MUYECKHE BEIUYHMHBI, (PU3NYecKue
3aKOHBI, €AMHUIIBI U3MEPEHUS] PUZNUECKUX BETUYHH U METOJIbI UCCIIEIOBaHUSI.

N3yuyenue Gu3NKK OCYHIECTBISETCS MO MEpe MOCJIEI0BATENBHOTO JI€TaIbHOTO
U3JI0’KEHUS COJIEpKaHUS €€ OCHOBHBIX Pa3J/IeJIOB: MEXaHWKA, MOJIEKYyJsipHas Qu3uKa,
KoJIeOaHUS M BOJIHBI, DJIEKTPUYECTBO M MarHeTU3M, ONTHKA, (U3UKA aTOMA U siiepHas
dusuka. [Ipu paccMoTpeHun Gpu3nvecKux sBICHUN (opMHpYETCsS TPEACTaBICHUE O
(¢u3MUeCcKNX BEIMYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSX B3aMMOJICHCTBHS BELIECTBA
U TIOJISI.

[IpenmeTroM u3ydenust yaeOHON TUCIUTUIMHBI «DU3uKay SBISIOTCS MPOCTHIE U
oOmrue (GopMbl NBIKEHUS MAaTEepUM U UX MPEBpAIllCHUs, OOIIHME 3aKOHBI (PU3HKH,
TEOPETHUUECKHE M OSKCIIEPUMEHTAJIbHBIE METOJbl HCCIEIOBaHMUS (DHU3HMUECKUX
SIBJICHUM.

Heorpemnemon dacteio Kypca «@u3uka» SBISIIOTCS MPAKTUKYM IO PELICHUIO
3a7lady M Ja0OpaTOpHBIM MpakTUKyM. Ha mnpakTukyme 1O peleHuro 3aaad
3aKpeIuIIeTCd TEOPETHYECKUU MaTepuall JIeKUUH, OCBauBaIOTCS METOIAbl MU
MaTeMaTUYeCcKrue MPUEeMbl perieHns Gunyecknx 3anad. JlabopaTopHBI MPaKTUKYM,
MO3BOJISIET HKCIEPUMEHTAJIbHO M3y4yaTh (DU3MUECKHE 3aKOHOMEPHOCTH, OCBAaUBAThH
NPUHLUIBI TPOBEACHUS (PU3MUECKOTO SKCIEPUMEHTa W W3MEPEHUH (PU3NYECKUX
BEJIMYMH, 0OpalaTbiBaTh, aHAIU3UPOBATh M CHCTEMATU3UPOBATh TMOJYYCHHBIC
AKCIIEPUMEHTAIbHBIEC JAHHBIE.

2. MecTo nucuMiLuiuHbI B cTpykType OOII BO



Huciumuinna «®u3uka» OTHOCHTCS K MOAYII0 €CTECTBEHHOHAYYHBIX
JUCIUIUIMH. M3yyeHne JaHHOM IUCUUIUIMHBI 0a3upyeTcs Ha IIKOJIbHOW MOATOTOBKE
CTYJEHTOB IO MaTeMaTHKe U (PU3HKE.

Conepxanue JTUCIUTUIAHBI B3aMMOCBSI3aHO C JUCIUIUTMHAMHU
«MatemaTuueckuii aHanuz», «Anrebpa M TeOMETpUs» U CIY>KUT OCHOBOM ISt
OCBOEHHUS MH)KEHEPHO-TEXHUYECKUX JUCIUIUIMH.

OOyyaromuiics, HayYMHAIOUUN HW3y4YeHHE AUCHUIUIMHBI «DU3uKa», JOIHKEH
3HaThb OCHOBBI HMHTETpajibHOr0 U AUQPGHEepeHIUATbHOTO HUCYUCIECHHUS U (U3UKY B
npeaenax nporpaMMbl CpeTHEN IKOJIBI.

Huctumnna «®uszuka» QopMUPYET y CTYIEHTOB TEOPETHYECKUE 3HAHUS U
MPAKTUYECKUE HABBIKM B PA3IMYHBIX 00JAcTAX (PU3MKH (MEXaHUKA, MOJIEKYJIspHas
¢u3MKa U TePMOJAMHAMUKA, SJEKTPUUYECTBO U MATHETU3M, OINTHKA, (QU3HKA aToMa U
anepHas pu3MKa); 1eJOCTHOE MPEeICTaBIeHUE O (PU3NYECKUX MPOLIecCax U SIBICHUSX,
NPOTEKAIOMIMX B PUPO/IE; HABBIKK MCIOJIb30BaHUSA COBPEMEHHBIX HAYYHBIX METOJIOB
NO3HAHUSl TPUPOAbl U BIAJECHUE UMHU Ha YypOBHE, HEOOXOIMMOM JUIsl PEIICHHS
NPAKTUYECKUX 3a7a4 MPHU BBIMOJHEHUU TPO(PECCHOHATBHBIX 00s13aHHOCTEH.

3. TpeGoBaHus K pe3yJibTATAM OCBOEHMS COAEPKAHUS TUCIUTNINHBI

Kon n MHaukaTopsl JOCTHKEHU I IlepeueHb mIIaHUPYEMBIX PE3YJIBTATOB
HaAaNMMCHOBAHHEC KOMIICTCHITU (HO
KOMIIETCHLIUN peanu3yeMoin JUCITUTIINHE)
YK-1. Criocoben YK-1.1. Beimronasier mouck | 3HaTh: OCHOBHBIC 3aKOHBI (DM3WKH M TPAHMIIBI HX
OCYILIECTBIIATD MTOUCK,| HEOOX OIMOM MPUMEHUMOCTH; OCHOBHBIE BEITMYHUHBI u
KpUTHYECKUi aHanm3 | uHpopmarmu, eé (usnvecKkrue KOHCTAHTHI, UX OIpPEACICHUE, CMBICI,
Y CUHTE3 KPUTHYECKUH aHAIIN3 U CrocOOBI M €IMHUIIBI UX W3MEPEHHs; Ha3HAUYEeHUE U
nHpopMarum, 00001I1aeT pe3yNnbTaThI NPUHIUIEL  JACHCTBUS BAXKHEHIINX  (PUIMUECKUX
MIPUMEHSATH aHaNM3a Ui PelieHns puOOpOB.
CHCTEMHBIH MOJIX0 | MMOCTAaBICHHOM 3aa4u. YMerb: yKa3aTh, KaKue 3aKOHBI OIMCHIBAIOT JAHHOE
JUTS pEIICHMS YK-1.2. Ucnonms3yer sSBIICHHEC WIH S(PQEKT; HCTOIKOBBIBATH CMBICI
MTOCTaBJICHHBIX 3a/1a4.| CHCTEMHBIN TOAXO0T IS (hM3WuecKMX BENWYMH W TIOHATHW; 3allACHIBATH
peIIeHus TTOCTaBIEHHBIX ypaBHEHUSI A (PU3WUECKUX BEIMYWH B CHCTEME
3a7ad. CH; paborates ¢ mpubopamu u 000pYyIOBaHHEM
COBPEMCHHOMH (bu3mIecKoi nmabopaTopuu;

UCIIOB30BAaTh PA3IMYHBIE METOAMKU (DU3HMUECKUX
U3MepeHnid W 00pabOTKH SKCIIePUMEHTAIBHBIX
JAHHBIX TEXHUYECKUX TPOOIIEM.

Brianerp: HaBBIKAMH HCIIONB30BAHHUS OCHOBHBIX
o0meu3nvIecKknx  3aKOHOB ¥ TPUHIUIIOB B
Ba)KHEHIIINX MPaKTHYECKUX TPUIIOKEHHSIX;
METOJIOJIOTHEH pEeIIeHNs] 3aJad BCEX pasJelioB
o0mierd GU3NKH, B TOM YHCIE 33724, JUIsl PElIeHuUs
KOTOPBIX HEOOXOIMMBI 3HAHUS W3 Pa3IMYHBIX
pa3lenoB  TUCHUIUIMHBI,  MeTogaMu  (hu3HMKo-
MaTeMaTHYeCKOro  aHaimumsa Uil pelIeHHsS
€CTECTBEHHOHAYYHBIX 3ajad, ¢bu3nIecKoro
MOJICTUPOBAHUSI B HMHXKCHEPHOW  INPAKTHKE;
00pabOTKM W WHTEPIPETHPOBAHHS PE3YJIbTATOB
IKCIIEPHMEHTA.




4. CTpyKTYypa ¥ coaepkaHue JUCHUILIUHbI

4.1. O0beM y4eOHOI TUCHUIINHBI M BUAbI y4e0HOH padoThl

O0bem yacoB (3a4. ef1.)

Bun yue6Hoii padoThI

Ounas ¢popma 3aounas ¢popma
2 cem. 3 cem. BCEro 2 ceMm. 3 cem. BCEro
O6uias yueoHasi Harpy3Ka (Bcero) 216 180 396 216 180 396
(6 3au4. en) (5 3au. ex) (11 3au. (6 3a4. ex)|(5 3a4. em) (11 3au.

en) en)
Obs3aTesbHAA ayAuTOpHasi y4deOHAadA
Harpy3Ka (Bcero) 119 85 204 14 15 29
B TOM 4YHcJIe:
Jlexiuu 68 34 102 8 6 14
CemuHapcKue 3aHATUS - - - - - -
[IpakTHdeckue 3aHATUS 34 34 68 4 6 10
JlaGopaTopHbie pabOThI 17 17 34 2 3 5

KypcoBas paboTa (KypcoBoi IPOEKT) - - - - - -

Jpyrue GopMbl U METO/IbI OpraHU3aINH
00pazoBaTebHOrO npoiecca
(pacuemmno-epagpuuecrkue pabomui,
2PYnnosvie OUCKYCcuu, pojesble Uuepbl, - - - - - -
MpeHuHe, KOMNbIOMEPHLIE CUMYIAYUU,
UHMEPAKMUGHblE IeKYUU, CeMUHAapL,
ananu3s 0enosvlx cumyayuil u m.n.)

CamocroaTensHan paGora cTynenta /| o) a0 59/36 | 120/72 | 202/0 | 165/0 | 367/0
(opmMa KOHTAKTHOI PadOTHI

q)opMa aTTCCTalusA OK3aMCH OK3aMCH OK3aMCH OK3aMCH

4.2. Conepxxanue pa3iejioB IMCIUTIHHBI

Cemectp 2

Tema 1. Mexanuxka.

Brenenue. Ilpenmer dusmku. @usnka U ecTeCTBO3HAHWE. AHAIIM3 M CHHTE3 B
NpOLECCE MMO3HAHUS OKPYkKAIoUIero Mupa. Poib s3kcriepruMeHTa B Ipo1iecce Mo3HaHusl.

Kunematuka wmarepuasibHoli TOukd. Ilpocteitimme ¢duzudeckne MoAeu.
[TonoxxeHne MaTepHAIBHOM TOYKM B TMPOCTPAHCTBE. MEXaHMYECKOE JIBHXKCHUE.
Koopaunarsl u paanyc-BeKTOp TOUKU. BEKTOp nepemenieHus, TpaeKTOpHsl, MTHOBEHHAs
CKOPOCTb TOUYKH.

Kunematuka BpamarenpbHOro ABMKEHUA. JIBMKEHHME TOUKM IO OKPYKHOCTH.
VYrnoBass ckopocTh. CBsi3b JIMHEHHOW M YTJIOBOM CKOpocTed. JIBUKEHHE TOYKU IO
IIPOU3BOJIBHOM TpaeKTOopuu. HopMalibHOE M TaHT€HIMAIBHOE YCKOPEHUE TOUKU. Paanyc
KPVBHU3HBI U LICHTP KPUBU3HBI IPU JBUKEHHUU 110 KPUBOJIMHENHON TPACKTOPHUU.

Junamrika matepuanbHoi Touku. Cuiel B npupope. [lepssiit 3akon HproToHa.
WNHepunanpHple W HEHMHEPLUHAJIBHBIE CHUCTEMBI OTcyeTa. BTopoil 3akoH HproToHa.
Tperuit 3akon Hptorona. DyHAaMeHTaIbHbIE B3aUMOJICUCTBUS B NPHUPOAE. 3aKOH
BceMupHOro TaroreHus. Cuna TsbkecTH, Bec Tena. Cuibl ynpyroctd. CHIIBI CyXOro H
BA3KOro TpeHusl. CUiIbl aire3un. Y paBHEHUE JBKEHNUS TEa IEPEMEHHON MACCHI.

PaGora cun, sHeprus, MoutHocTh. Kunetnueckasi SHEprusi MaTepuaibHON TOYKH.
[ToTreHumanpHast SHEPrUsl BBIYUCICHUE JIS1 TPABUTAMOHHBIX U YIIPYTUX CHUIL



JluHaMyKa  BpamiaTeNIbHOrO  JBWKEHUSA. [BEpaoe TENOo Kak CcucTeMa
MaTepHuaiabHbIX ToueK. MoMeHT nHepuun. Teopema IlIteitHepa. OCHOBHOE ypaBHEHHE
JUHAMUKHU BpalIaTEIbHOTO JABUKEHUSI TBEPAOTO TENA OTHOCUTEIBHO HEMOABUKHOU OCH
(ypaBHeHHEe MOMEHTOB). KnHeTnueckasi sHeprus BpalaTeaIbHOrO JBUKCHHUSL.

3aKOHBI COXpAaHEHUSI B MEXAHUKE. 3aKOHBI COXPAHCHHSI: MEXaHUYECKOW SHEPrUH,
UMITyJIbCAa U MOMEHTa UMITyJbca (Tupockonsbl). LleHTp macc, ypaBHEHUE IBUKCHHUS
LIEHTpa Macc.

Tsarorenune. DieMeHTHl TeopuH MoJs. 3akoHbl Kemnepa. 3akOH BCEMUPHOIO
Tsarotenus. [lone Tarorenus, HanpsHLKEHHOCTh, MOTeHIMal. KocMudeckue CKOpoCTH.

Heunepuunaneueie cuctembl otcuera. Cuibl MHEPLMU TMPU MOCTYMATEIHBHOM
JBWKCHUH crucTeMbl oTcueTa. [lenTpobeskHast cuna unepimu. Cuna Kopuonuca.

DNeMeHTHI CrieUalIbHOM Teopur OTHOcUTeNnbHOCTH. [IpeoOpazoBanus ["amuies.
[Mpunmun otnocutensHocTu [ammiies. [loctynatel CTO. IIpeoGpazoBanus JlopeHia.
CnenctBus u3 nipeodpazoBanuii Jlopenna. PenstuBucTckas AuHaMuka.

Tema 2. Mexanuka >KUIKOCTEN U Ta30B.

MexaHuyeckue CBOMCTBA KUAKOCTEN M ra3oB. [[aBieHue B JKHUIKOCTIX U rasax.
3akoH Ilackans. Pacnipenenenue naBiieHHs] B MOKOAIIMXCSA KUAKOCTAX U razax. Cuna
Apxumena. YcioBue 1iaBaHus Tenl. JBukeHue KUAKOCTEW W ra3oB. CTalMOHApHbBIN
notok. Jluauum u TpyOKM TOKAa. YpaBHEHHWE HEPa3pPBIBHOCTH CTPYU. YpaBHEHHUE
bepuymnu. Jlamunapuoe u TypOyneHTHoe Teuenue. Yucno Peitnonpaca. dopmyna
Crokca.

Tema 3. KoneGanus v BOJHBIL

["apmonunveckue kojaeOaHUsI U UX XapaKTEpUCTUKH. MexaHHuKa KoyieOaTeabHOTo
IBUKCHHS. YPaBHEHUE IBHXKEHUSI MATEPUAIIBHON TOYKHU MOJT AEHCTBUEM YIIPYTOUM CHJIBI
u ero peweHue. IIpyxuHHbl MasTHUK. Du3nyeckud MasTHUK. MaremaThdecKuin
MasTHUK. YpaBHEHHE 3aTyXaloluX KojeOaHud W €ero pelieHue. YpaBHEHUE
BBIHY>KJICHHBIX KOJIeOaHUH U ero peuieHue. Pesonanc. PesoHaHc B nmpupoie U TEXHUKE.
CrnoxeHne rapMOHUYECKUX KOJIeOaHMi.

Mexanndeckre BOJIHBL [IpojosibHBIE W TIONEPEYHBIE BOJIHBL. Y PaBHEHHUE
Oerymieil BOJIHBL. AMIUIMTYJa, YacTOTa, JJIMHA BOJHBI, (ha30Basi CKOPOCTH BOJIHBI.
BomnoBoe  ypaBHenwme.  IlpuHmmm — cyneprio3uuuu.  ['pynmoBasg  CKOpPOCTb.
Wutepdepentuss BosH. Crosume BONMHBL 3BYKOBbIe BOJHBL Oddext Jlormepa.
Vbrpazsyk. Uadpa3Byk.

Tema 4. OCHOBBI MOJIEKYJISIPHON (PU3UKU ¥ TEPMOJIUHAMUKH.

OcHOBbl  MOJNEKYJsIpHOW  ¢Gu3uku. OCHOBHBIE TOJOXKEHUS MOJICKYJISIPHO-
KMHETHYECKOW Teopuu. Mojiesns uaeanbHoro raza. OCHOBHOE ypaBHEHUE KUHETHUECKOM
TEOpUHU ra3oB. Y paBHeHue Kianeripona-Mennaeneesa.

l'azoBbIe 3akOHBI. PaBHOBECHBIE MpOLECCHI B HACATBHOM rasze. M3ompouecchr:
M30XOPUYECKHIA, N300apUYECKUil, N30 TEPMHUYECKUMN.

Cratuctudeckas (usrka. MaKCBEIOBCKOE paclpe/elieHne MOJIEKYJ Ta3a Iio
ckopocTsiMm. Pacnipenenennie bonbiiMana. bapomerpuueckas popmyna. Pactipenenenue
l"aycca.

SBneHUs mepeHoca: TEIIONPOBOAHOCTh, AU(dY3Us, BI3KOCTh (BHYTpEHHEE
Tpenue). OnbITHOE 000CHOBAaHUE MOJIEKYJISIPHO-KUHETHUECKOM Teopuu. CpeHee Yncio
CTOJIKHOBEHHU U CpeliHsis JUIMHA CBOOOAHOIO MpoOera MOJIEKYII.



[lepBoe Hayano TepmMoauHAMHUKH. YUCIO cTeneHel cBOOOAbI MOJIEKYNbl. 3aKOH
PaBHOMEPHOIO pPAacCHpelesieHUs] 3HEPruyM IO CTeneHsM cBoOonbl. TemnoemMKocTh
UCaTbHOIO ra3a. AanadaTHYECKuil MpoLece Kak M30MpoLEecC. Y paBHEHUE aauadaThl.
[TomutponHbeit  mpouecc. IlpuMeHeHne TmepBOro Hayajga TEPMOJUHAMUKH K
M30IPOLECCaM.

Bropoe nawano TtepmoguHamukd. OOpaThMble U HEOOpaTHMbIE MPOLIECCHI
WneanbHas TeruioBas MammHa U ee koddduimeHTt nojeznoro aeiicteus. [{ukin Kapho.
Outponud. TepmoauHaMuyecKasi BEpOSITHOCTb COCTOSIHUSL. DHTPOIIUS U OECTIOPSIIOK.

PeanbHbie  ra3el.  YpaBHeHue Ban-nep-Baansca. MoreKkyisipHbIE  CHIIBI.
N3orepmbl Ban-nep-Baansca M OKCIIEpUMEHTAIbHBI W30TEPMBl  PEaJbHBIX Ta30B.
BuyTpennsist sueprus peaabHoro raza. Iddext xoyns-ToMcoHa.

CaoiictBa xuakocrei. [loBepxHocTHoe HaTskeHHe. CMmaunBaHue. JlaBneHue noj
UCKPHUBJIEHHON MOBEPXHOCTBIO KUAKOCTU. KanmuisipHble sSIBICHUS.

TBepapie Tena. MOHO- ¥ MOAMKPUCTAIUIBL. THIIBI KPUCTAIUIMYECKUX TBEPIBIX TEJ.
HedexTnl B kpucTayuiax. TenmoeMKoCTh TBEPAbIX Tell.

Cemectp 3

Tema 5. DnexkTpuyecTso.

DNEKTPOCTaTUKA. DJNEKTPUUECKUN 3apsii. 3aKOH COXPAHEHHUS JJIEKTPUUECKOTrO
3apsga. 3akoH Kynona. Onexktpudeckoe 1one. HampsikeHHOCTH U MOTOK
HaNPsHKEHHOCTH AJeKTpudeckoro noisi. Teopema [Maycca u e€ npumenenue. Pabota npu
nepeMenIeHn! 3apsiia B anekTpudeckoM nose. Hupkymsauusa Bektopa E. Tlotenuman u
pa3HOCTh  NOTEHUMANOB. OKBHUIIOTEHIIMAIbHBIE MOBEpPXHOCTU. CBA3b  MEXKIY
HaNPS)KEHHOCTHIO M TOTEHIIMAIIOM.

[IpoBogHUKHM B 3JIEKTpUYECKOM moJe. Pacnpenenenue 3apsaoB Ha MPOBOJHUKE.
OnekTpoeMkocTh. KoHaeHcaTop, coelMHEHNE KOHJIEHCATOPOB. DHEPIHsl 3apsyKEHHOTO
KOHZIeHcaTopa. IIIOTHOCTh 3HEPrUH AIEKTPUUECKOTO HOJIS.

JIM3NEeKTpUKKA B DIIEKTPUYECKOM Tojie. BekTop moissipu3anvu, BEKTOP
AIIEKTPUYECKOTO CMEIIEHUS U UX CBA3b C HANPSIKEHHOCTHIO 3JIEKTPHUUECKOrO IMOJIA.
JlnsnekTpudeckasi BOCIPUUMYKUBOCTD U POHUIIAEMOCTb.

[ToctosiHubIl  snekTpuuecknii  Tok. [lmotHocTs TOKAa.  CoONpOTHUBIIEHUE
NpOBOAHUKOB. CBepXnpoBOAUMOCTh. DnekTtpoaprkyias cuia (JC). 3akon Oma s
yYacTKa IIeTi B BEKTOpHOHM (muddepenimansHoit) ¢gopme. 3akon Jxoymns-Jlenma.
PasBetBiienHbIe AnekTprueckue 1ienu. [Ipasuna Kupxroda.

DNEKTpUUYECKHUE TOKH B METAJIAX, BAKYYME U T'a3aX. DMUCCUOHHBIE SIBJICHUS U UX
npuMeHenue. Monuzanus ra3oB. HecamocTosiTeNbHBIA M CaMOCTOSITEIIbHBIA Ta30BbIN
paspsa. [lnasma.

Tema 6. Marnetusm.

MarnutHoe nosne. Ou3ndeckue BEIUUYUHBL, XapaKTEPU3YIOLIIME MArHUTHOE TTOJIE.
3akon buo-Capapa-Jlannaca. 3axkon Awmrmepa. BzanMopeilcTBue 3JIEMEHTOB TOKA.
MaruutHass HMHIYKUUST W HAMpsDKEHHOCTh MAarHUTHOrO Tojisi. Mar"HutHoe Tosie
JBIDKYILETOCS 3apsiia, NPSIMOJIMHEWMHOrO ITPOBOJIHUKA C TOKOM, KPYrOBOIO KOHTYpA,
cosieHouaa u topouaa. Cuna Jlopenua. /[BrkeHne 3apspKEHHBIX YaCTUL] B MATHUTHOM
nosie. Dddext Xosta. [Hupkynauus BekTopa MarHuTHOM MHAyKuMU. [loTok BekTopa
MarHuTHOM uHAykiuu. Teopema I'aycca pns marmuTHoro mois. Pabora mno
MEPEMELICHUIO POBOIHUKA U KOHTYpPa C TOKOM B MarHUTHOM IIOJI€.
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OnexTtpoMarauTHas HHAYKIMs. 3akoH Dapanes. IIpasuno Jlenna. Toku dyxo.
Camounaykuusi. THAYKTUBHOCTh KOHTYpa. TOKM NpH pa3MbIKaHUU U 3aMbIKAHUU LEIH.
Tpancpopmaropbl. DHEpPrusi MArHUTHOT'O MOJIS.

OnexkTpoMarHuTHele Konebanus. Konebatenbublii koHTYp. duddepenimansHoe
yYpaBHEHUE COOCTBEHHBIX KOJEOAHMH B KOHType. 3aTyXamollue HIIEKTPUUYECKUE
KosieOaHus. BeIHYXI€HHbIE JIEKTPUYECKHE KOJICOAHHs B TIOCJIEI0BATEIHHOM KOHTYPE.
Pe3onanc HanpsbkeHuii. [IpumeHneHne pe3oHaHca B paIluOTEXHUKE.

ITepemennbii Tok. Ilomyyenue nepemeHHoro toka. [IpoxokneHue rnepeMeHHOro
TOKa 4Yepe3 €MKOCTh M MHAYKTHBHOCTb. BekropHble nuarpammel. 3akoH Owma Juis
MEPEMEHHOr0 TOKa. MOIIHOCTh MEPeMEHHOro Toka. D((eKTUBHbIE 3HAYCHHS TOKa U
HaIPSIKEHUSL.

OcHoBHbBIE MONOXKEHUS Teopun Makcsemna. B3auMocCBsI3b 2JEKTPUUECKOTO M
MarHuTHOro nojieil. Buxpesoe anekrpuueckoe nose. Tok cmemenus. [lonHasa cucrema
ypaBHeHMIT MakcBeia B MHTErpajabHON U B JuddepeHnanbHoi hopMe.

Tema 7. Ontuka. KBaHTOBas: Npupo/1a U3TyYEHUS.

DNEMEHTBI TEOMETPUYECKON ONTUKU. 3AKOHBI T€OMETPUYECKON ONTHKHU. 3aKOHBI
OPEJIOMJIEHUSI U OTPaKEHUS CBETOBBIX BOJH. [lodHOE BHYTpEHHEE OTpaKEHUE.
[Mpuamun ®epma. Tonkue muH3BL WM300paxkeHUE MNPEIMETOB C IMOMOIIBIO JIMH3.
Abeppalinu ONTHYECKUX CUCTEM.

OcHoBbl  poTOMeTpuH. DHepreThyeckue BenuuuHbl (poTomerpuun. IloTok
U3JTy4YeHHUsl. DHEepreTudeckas CBETUMOCTh (M3Ty4aTeldbHOCTh). JHEepreThdeckas cuia
cBeTa (Cuja W3IMy4YeHHUs1). DHEpreTHyeckas sPKOCTh (JIyYHUCTOCTh). DHEpreTudeckas
OCBEIICHHOCTh (00Ty4eHHOCTh). CBETOBbIE BeNMYMHBI (oToMeTprH. CBETOBOM MOTOK.
CsetumocTs. ApkocTh. OCBEMIEHHOCTD.

OcHoBbl ~ BONHOBOWM  onTukd. (CeroBas  BonHA.  KorepeHTHOCTH U
MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. MHTEpdepeHius cBeta 1 METOIbI HAOIIOICHUSL.
Hudpakmus cera. [punnun [roirenca-®penens. Meton 3o @penens. dudpaxius
Openenst. Judpakuuss Ppayarodepa. Judpakuus Ha TPOCTPaHCTBEHHOW pEIIETKE.
®opmyna Byneda-bparro. [lonspuzamms. Ilormomenne cBeta. 3akoH byrepa.
Paccesinue ceta. Jlucniepcus cBera.

KBanToBas npupona msnydeHusi. TemnoBoe M3TyYEHUE U €0 XapaKTEPUCTHKHU.
3akon Kupxroga. 3akonsl Credana-bonsimana u cmemienus: Buna. ®opmyna Panes-
Jbxuaca. @opmyna Ilnanka. Cesize mexnay dopmynoit [lnanka, 3akonom Credana-
Bonbivana, hopmynamu Buna u Panes-/[xxunca. Ontudeckas TUpOMETPHSL.

OcHOBBI KBaHTOBOW onTukd. BaemHwmit ¢orodddexr. 3akon Cromerona.
VYpaBHenue OiiHmTelHa g BHemHero (otorddekra. Potonpl. Macca U UMITYJIbC
dorona. [laBnenme cBera. Dddexkr Kommnrona u ero teopus. JIBoiicTBEeHHas
KOPITYCKYJIIPHO-BOJIHOBAas PUPOJIa CBETA.

Tema 8. AtromHas u simepHas ¢pusuka.

OcHoBbl atromHOM (u3uku. CTpoeHue aToMa. 3aKOHOMEPHOCTH B aTOMHBIX
cnektpax. Moaenu aroma. [Toctynatel bopa. Criektp atroma Bojgoposa mo bopy.

DneMeHThl KBAHTOBOW MeXaHUKH. KOpImyCKysipHO-BOJHOBOW Ayalii3M CBOMCTB
BemiecTBa. [mnoresa ge bpoins. BomHoBble cBoiicTBa BemiecTBa. COOTHOIICHUE
HeomnpeaeneHHoctel ['eiizenOepra. Bonnosas ¢ynkuus. Ypasuenue [lpenunrepa.



DOneMeHThl COBpPEMEHHOW (M3MKH aTOMOB M MOJIEKyJl. ATOM BoOJopoJa B
KBaHTOBOM MexaHuke. KBaHtoBeie umcna. depmuonsl u 0030HbL [Ipunnun Ilaymu.
Ilepunonnueckas cuctema 3j1eMeHTOB MeHieneesa.

ATOMHOE s71po. SnepHple Moaenu. 3apsx M Macca aroMHbIX saep. M3oromsl.
CruH 1 MarHuTHbBIN MOMEHT sifjpa. CocTaBHBIC YacTU aTOMHOTO siapa. JlepekT macchl.
OHeprus CBs3M sAApa. YcronunBocTh sinep. [Ipupona snepHsix cwi. B3ammonenctsue
HYKJIOHOB.

PannoakTuBHOCTh. 3aKOH paJHOaKTUBHOTO pacnaia. SnepHble peakuuu.
[IpaBuna cmemenuss. bera-pacnan. HelitpuHo. BzauMmonpeBpallleHUsT HYKIJIOHOB.
Helitponsl. flnepHbie peakuuu. Peakuny neneHus 1 CUHTE3a.

4.3. Jlekuuu
Ne O0BbeM yacoB
I /;[ Ha3zeanue Tembl Ounasa | 3aouHnasn
dopma dopma
2-1l cemecmp
1 | BBenenne 2 -
2 | KunemaTyka MaTepHaIbHOW TOUKH 4 1
3 | KunemaTHka BpamatelbHOro JIBUKEHUS 4 -
4 | lnnamuka matepuainbHON TOYKH. CHIIBI B TPUPOJIE 6 1
5 | Pabora, MOIIHOCTB, YHEPTHA 4 1
6 | /luHamuKa BpaIiaTeIbHOTO JBUKCHUS 6 1
7 | 3aKOHBI COXpPAHCHHS B MEXaHHUKE 4 -
8 | HeuHeprnmaibHble CHCTEMBI OTCUETA 4 -
9 | DieMeHTHI ClieluaabHON TEOPUU OTHOCHTEIbHOCTH 2 -
10 | MexaHUKa JKHJIKOCTEH U Ta30B 4 -
11 | MexaHuka Kone0aTeTbHOrO ABUKEHHSI 4 1
12 | MexaHW4ecKre BOJHEI 4 -
13 | OcHOBBI MOJIEKYJISAPHON (DU3UKH 4 1
14 | T"a3oBbIe 3aKOHEI. M30ITpoITecch 4 1
15 | PeanpHbie raspl. YpaBHeHne Ban-nep-Baanbca 4 -
16 | Crarucriueckas ¢usuka. Pacnipenenenvs MakcBemia, [aycca u bonbiivana 4 -
17 | IlepBoe 1 BTOpOE HAYAJIO TEPMOANHAMUKH 4 1
3-11 cemecmp
18 | DnekTpocTaTrka 2 1
19 | IIpoBOMHHKY B SIEKTPHIECKOM TIOJIE 2 -
20 | JIMpIIeKTpHUKY B SIEKTPHYECKOM TIONIe 2 -
21 | IloCTOsIHHBIH 3JEKTPHIECKAN TOK 2 1
22 | MarauTtHoe none 2 1
23 | Cuna Jlopenta 2 -
24 | DnekTpoMarHUTHAS HHIYKITHS 2 1
25 | DneKkTpoMarHuTHbIE KOJIeOaHHs 2
26 | IlepemeHHBI TOK 2 -
27 | OcHOBHBIE IOJIOXKEHHS TEOpHH MakcBeuia 2 -
28 | DneMeHThI reoMeTpUUECKON ONTHKI 2 -
29 | OcHOBBI BOITHOBOM ONTHKH 2 -
30 | KBanToBast npupoza u3yqaeHus 2 1
31 | OCcHOBBI KBAHTOBOH ONTHKH 2 -
32 | OcHOBBI aTOMHOU (DU3UKH 2 -
33 | AromHoe sa11po. SnepHsie Monenu 2 -
34 | PaguoakTuBHOCTb. SlnepHble peakuuu 2 1
Hroro: 102 14




4.4. IlpakTH4yecKue 3aHATHUS

Ne O0Bbem yacoB
u/n Ha3panue TeMbl Ounasa | 3aouynas
popma (popma
2-1i cemecmp
1 | KunemaTnka MaTepuaibHOW TOUKH 4 1
2 | JlunamuKa MaTepuaibHON TOYKH 6
3 3aKoH COXpaHEHHs UMITyJIbca. Y paBHEHHE ABM)KEHUS Tena IepeMeHHoN 4 1
MAacChl
4 | Pabora. MomHocTh. DHeprusi. 3aKoH COXpaHEHHsI YHEPTUH 4 -
5 | /lunamuKa BpalaTelbHOTrO TBUYKECHMUSI 4 -
6 | Mexannueckue KoneOaHus U BOJHEI 4 -
7 | OcHOBBI MOJIEKYJISIPHOU (DH3UKU 4 1
8 | TepmonmrHamuka 4 1
3-u cemecmp
9 | DiekTpuueckoe Mmojie B BAKyyme 4 1
10 | /IupneKTpuKH ¥ TPOBOJHHUKHU B DIICKTPHYECKOM TIOJIE 4 -
11 | TlocTOSHHBIN AIMEKTPHYECKUI TOK 4 1
12 | MarauTHoe 1oJjie B BAaKyyMe U BEIIeCTBE 4 1
13 | DnekTpoMarHuTHas MHIYKIHS 4 1
14 | DnexTpoMarHUTHBIE KOJeOaHus ¥ BONHBL [lepeMeHHbIH TOK 2 -
15 | I'eomerpudeckas 1 BOIHOBas onTrka. PoTomeTpust 4 -
16 | KBanTOBas puposia W3nyvIeHus 4 1
17 | Crpoenue siapa. 3aKOH paTuOaKTHBHOIO paciazia. SaepHblie peakitmu 4 1
Hroro: 68 10
4.5. JTabopaTopHbIe padoThI
Ne O0Bem yacoB
u/n Ha3zpanmue Tembl Ounas |3aouHas
dopma | popma
2-1i cemecmp
1 | DneMeHTHI TEOpHH MOrpenTtHOCTH. DU3NIECKUE BETUIHMHEI 2 1
2 | IlpubopHsiit cemunap. OnpeneneHue yaelbHOr0 CONPOTHBIICHUS POBOTHUKA 4 1
3 | Yopyruii 1ieHTpaibHbIN yAap MapoB 3 -
4 | Mastauk Ob6epOeka 4 -
5 OrnpeneneHue OTHOLIEHUS TEIIIOEMKOCTEN Bo3iyxa MeTonoM Kiemana- 2 -
He3zopma
6 | Ompenenenne ko3 dunmenTa BI3KOCTH KUAKOCTH MeTogoM CTokca 2 -
3-u cemecmp
7 | V3ydeHune 3IIeKTpOCTaTHIECKOTO MO 3 -
8 | Ompenenenue 3JeKTPOEMKOCTH KOHIEHCATOPOB 2 2
9 Omnpenenenrie TOPU30HTANBHON COCTABIISIOIIEH HAPSHKEHHOCTH MarHUTHOTO 2 1
nosst 3eMiu
10 | IlpoBepka 3akoHa Ammiepa 3 -
11 | Omnpegnenenue yAenbHOrO 3apsiia 3JeKTPOHa 3 -
12 Wzyuenne TemnepaTypHON 3aBUCUMOCTH 3JIEKTPOCOIPOTHUBIICHUS METAJIIIOB U 4 -
MOJTYIPOBOAHUKOB
Hroro: 34 5




4.6. CamocrosiTe1bHasA pad0oTa CTY/ICHTOB

Ne O0beM yacoB
u/n Ha3zpanue TeMbl Bun CPC Ouynasn | 3aouyHasn
dpopma (popma
2-1l cemecmp
Nzyuenue JOTIOJTHUTENBHON 17 52
1 | MexaHuka JUTEpaTypbl 1O  JaHHOM  TEME.
BrimosHeHHe JOMaNIHETo 3a1aHus
Uzyuenue JOTIOJTHUTEILHON 14 50
2 Mexanuka JKUIKOCTEN U ra3oB JIUTEpaTypsl 1O  JaHHOM  TeMe.
BrimosHeHHe JOMaNIHETO 3a1aHus
Uzyuenue JOTIOJTHUTENLHON 14 50
3 | Konebanwst 1 BOJHEI JUTEpaTypbl 1O  JaHHOW  TeMe.
BrimosHeHHe JOMaNIHEro 3a1aHus
. Uzyuenne JIOTIOJTHUTENBHON 16 50
4 OcuoBE1 MostexynApHoi pusmicn i JUTEpaTypbl 10  JAHHOM  TeMe.
TEPMOTMTHAMUKH
BrimosHeHHe JOMaNIHEro 3a1aHusS
3-u cemecmp
Nzyuenue JIOTIOTHUTEIILHOM 16 42
5 | DnekTpudecTBo JUTEpaTypbl 1O  JaHHOW  TeMe.
BrimosiHeHNE JOMaITHEr o 3a1aHUsS
M3yuenune qOMOTHATETHHON 16 41
6 | Maraerusm JIMTEpaTyphl 110 JaHHON TEME.
BrimostHeHME JOMaNTHET 0 3a1aHUS
N3yueHue A0noaTHUTENbHON 11 41
7 Onmaxa. — Keantosas  npupona JUTEPATYPHI IO TAHHOKW TeMe.
M3ITy4eHUs
BrimonHeHne JoManHero 3aJaHus
Wzyuenue JIOTTOJIHUTEIIbHOM 16 41
8 | AtoMHas u spepHas Gpu3MKa JUTEPATypel 10  JaHHOH  TEMe.
BrinonHeHne JOMaNIHero 3aJaHus
Hroro: 120 367

4.7. KypcoBbie padoThl mo JUCUMIUVINHe «PH3HKAa» He NMPeanoaaralTcs
Y4eOHBIM MJIAHOM.

5. O0pa3oBaTeibHbIE TEXHOJIOT I

[IpenogaBanrie AUCUUIIIMHBI BEIETCS C MNPUMEHEHUEM CIEAYIOIINX BHIOB
o0pa30oBaTeIbHBIX TEXHOJOTHH: OOBSICHUTEIbHO-WILIIOCTPATUBHOTO  OOy4YeHUs
(TeXHOJIOTHS TOJACPKUBAIOIIETO OOYYEHUS, TEXHOJIOTHs TPOBEACHHS Y4eOHOMH
JTUCKYCCUH), HWH(POPMAIIMOHHBIX TEXHOJOTHH (MPE3CHTAIIMOHHBIE MaTepHUabl),
Pa3BHUBAIOIIMX ¥ MHHOBAIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHM.

[IpakTryeckue 3aHIATHS MPOBOASATCA C HUCIOJIb30BAHUEM Pa3BUBAIOIIUX,
MpOOJIEMHBIX, TPOEKTHBIX, WHPOPMAIMOHHBIX (MCIOJB30BAaHUE DIIEKTPOHHBIX
o0pa3oBaTeIbHBIX  PECYpPCOB  (DIEKTPOHHBI  KOHCHEKT)  0Opa30BaTeIbHBIX
TE€XHOJIOTHH.



6. YueOHO-MeTOAMYECKOE H NPOrPAMMHO-UH(OPMALMOHHOE O0ecrevyeHue
AUCHUTTHHBI:

a) OCHOBHAas JiMTeparypa:

1. Tpopumosa T.U. Kypc ¢usuku: yued, mocodue s By3oB. — U3n. 14-e,
nepepad. u gomn. / T.W. Tpodpumosa. — M.: U3narensckuii neHTp «Axagemus», 2007.
— 560 c.

2. CasenbeB U.B. Kypc o6mieii ¢pusuku: yued, mocobue 11 By3a: B 5 Tomax /
N.B. CasenbeB. — 6-e¢ wusn., crep. — Cankr-IlerepOypr: Jlawp, 2021. — T. 1:
Mexanwnka. — 340 c.

3. CasenbeB U.B. Kypc ob6meit ¢puszuxu. B 5 11. T.2. DnekrpuyectBo u
MarHeTusm: YdyeOHoe nocodue. 5-e uzn., ucnp. — CI16.: U3narensctBo «Jlanby, 2021.
—352c.

4. CasenneB U.B. Kypc o6mieit puzuku. B 5 11. T. 3. MonekynsapHas ¢pusuka u
TepMoJAMHaMuUKa: YueOHoe nocobue. 5-e¢ uzn., ucnp. — CI16.: UznatenbctBO «JlaHby,
2021. - 224 c.

5. CasenbeB U.B. Kypc ob6mieit ¢usuxku. B 5 tr. T.4. Bonnsl. Ontuka:
VYuebHoe nocobue. 5-e uzn., ucnp. — CII6.: U3gatenscTBo «Jlanby, 2021. — 256 c.

6. CaBenbeB U. B. Kypc o6meit pusuku. B 5 1. T. 5. KBantoBas ontuka.
AtomHas puzuka. dusuka TBepaoro tena. Gusnka aTOMHOTO sS/Apa U dJIEMEHTaPHBIX
gacTull: YueOHoe mocodue. 5-e uzn., uctp. — CII6.: U3narensctBo «Jlanby, 2021. —
384 c.

0) 1OMOJIHUTEJILHAS JIUTEepaTypa:

1. Netnad A.A., SABopckuiit b.M. Kypc dusuku: YuebHoe nmocodue 1jisi BTY30B.
M.: Bricmrag mikoia, 2002. — 718 c.

2. UeptoB A.T'., BopoObeB A.A. 3amaunuk mo ¢uszuke: YueOHoe mocodue. M.
Bricmiias mkoma, 1981. — 496 c.

3. Bonpkenmreiin B.C. COopnuk 3a1a4 no obmemy kypey dbusuku. M.: Hayka,
1985. — 384 c.

4, Tonpaun JIJI. PykoBOICTBO K JIaOOPaTOPHBIM 3aHATHAM IO (HHU3UKE. 2 U3I-
ue. — M.: Hayka, 1973. — 688 c.

B) MeTOAMYECKHE YKA3ZAHUSA:

1. Xapuenko E.N., Yanenko A.B. YueOHoe mocobue «®dus3uka» B 3-X Tomax.
Tom 1. Mexanuka, Monekymnsapaas ¢uszuka u tepmoguHamuka / Coct.: E.W.
Xapuenko, A.B. Yanenko. — Jlyranck: Uzn-so JIHY um. B.Jlams, 2020. — 164 c.
Peructp. Ne 0240 ot 28.04.2020 r.

2. Xapuenko E.M., Yanenko A.B., JIemmtBan E.FO. Yuyebnoe mnocobue
«DPu3uka» B 3-x Tomax. Tom 2. Dnekrponmnamuika. Komebanus u Bomubl / E.W.
Xapuenko, A.B. Yanenko, E.}O. JIpimtBan — Jlyranck: ['OY BO «JII'Y um. B.
Hansi», 2020. — 171 c. Per.Ne 41 VII ot 02.11.2020 r.

3. Xapuenko E.N., Yanenko A.B., K.A. KopcyHoB. YuebHoe mocobue
«®u3zuka» B 3-x tomax. Tom 3. Onrtuka. ®usnka aToOMOB M MOJIEKyl. AnepHas
¢usuka / Coct.: E.M. Xapuenko, A.B. Hanenko, K.A. KopcynoB — Jlyranck: M3a-Bo
JITY um. B. dans, 2020. — 103 c. Per. Ne 40 VII ot 02.11.2020 r.
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4. Meroandeckue yKa3zaHMs K Ja0OpaTOpHBIM paboTaM MO AUCIUILIMHE
«O0muit puznueckuit mpakTUukym» (B 6-Tu yacTsx), 4yacth 1. «BBeneHue B oOmIMit
¢usznueckuii npakTukym. [IpuOopHBIi cemuHap» (I CTYIEHTOB HaIpaBiICHUS
noaroroBku 03.03.02 ®dusuka) / Coct.: E.FO. JIeimtean, H.B. Copoka — Jlyrauck:
Nzn-so JII'Y um. B. Jlans, 2021. — 50 c.

5. Meroauueckue ykasaHus K JIaDOpaTOpHBIM padoTaM MO JAMCLMILIUHE
«O0umi  puanueckuii TpakTUKym» (B 6-THM dyacTsax), 4dacth 2. «MexaHuka.
Mexaanueckue kojieoanus U BoaHbl» / Coct.: E.1O. JIemmTean, A.B. Yanenko, H.B.
Copoka — Jlyranck: Uszn-so JII'Y wum. B. Hamsa, 2021. — 79 c. Per.Ne 0756
01.20.04.2021 .

6. Meronuueckue ykazaHuss K JIa0OpaTOpHbBIM paboTaM MO AMCLUMIUIUHE
«O0muit ¢Gusndeckuii MpakTUKym» (B 6-TU dacTsIxX), dacth 3. «MomekynspHas
¢uzuka» (st cryaeHToB Hampasienus noarotoBku 03.03.02 duszuka) / Coct. E.N.
Xapuenko, E.JO. JIeimtBan — JIyranck: M3a-so JII'Y um. B. Hansa, 2022. — 55 c.

/. Meronuueckue ykKazaHUsi K JIaDOpaTOpHbIM paboTaM MO AMCLUMILIUHE
«O0uwmi punyueckuil MpakTUKym» (B 6-TH 4YacTsx), 4acTb 4. «DIEKTPUYECTBO U
MarHeTusmM» (IJ1s1 CTyJIeHTOB HampasieHus moarotoBku 03.03.02 dwusuka) / Cocr.
E.N. Xapuenko, C.A. Kamenes — Jlyranck: U3a-so JII'Y um. B. [lansd, 2022. — 84 c.

8. Meroanueckne yka3zaHud K JIaOOpaTOpHBIM paboTaM IO JAUCIHIUIMHE
«O0umit gusnueckuii npakTukym» (B 6-TM yactax), 4acTb S5 «Onrtuka» (ans
ctyneHToB Hampasiienus noarotoBku 03.03.02 dwusuka) / Cocrt. E.M. Xapuenko,
A.B. YHanenko — Jlyraunck: M3a-po JII'Y um. B. Jlans, 2022. — 60 c. Per.Ne 0712 ot
11.02.2022 r.

9. Meroanueckue ykazaHus K JIaOOpaTOpHBIM paboTaM MO AMCHMILIUHE
«O0muit GU3NIeCKUl MPakTUKyM» (B 6-TU YacTaX), 4acTh 6. «Duszuka aromay (s
ctyneHToB HampasieHus noarotoBku 03.03.02 dwusuka) / Coct. E.M. Xapuenko,
C.A. Kamenes — Jlyranck: U3a-so JII'Y um. B. lans, 2022. — 25 c.

10. Meronuueckue yka3zaHHSd K CaMOCTOSATEIbHOW paboTe MO AMCIMILIMHE
«®wusukay» / Coct. E.YO. JIemmrBan, A.B. Yanenko. — Jlyranck: M3a-so JII'Y um. B.
Hamns, 2023 — 90 c.

11. Meroaudeckue yka3aHUs K MPAKTUYECKUM 3aHATUSAM IO JHUCHUILIIAHE
«Pusuka» (B 2-x vactax), yactb 1 «Mexanuka. Monekynsapuas ¢usuka» / Cocr.:
C.A. Kamenes, B.A. I'peuka. — JIyranck: U3a-Bo JII'Y um. B. ans, 2020. — 188 c.

12. Meroandeckue yka3zaHWsS K MPAKTHUYECKUM 3aHATUSIM IO JUCITUTLUIMHE
«Duzukay (B 2-X 4acTsX), 4acTh 2 «DIEKTPUUECTBO U MarHeTu3M. OnTuka. AToMHas
u sinepras ¢usukay / Coct.: C.A. Kamenes, B.A. I'peuka. — Jlyranck: Mza-so JII'Y
uMm. B. Hans, 2021. — 194 c.

r) UHTepHeT-pecypchl:

eMunucrepctBo oOpa3oBaHuss u Hayku Poccuiickoit ®enepaunun —
http://MruHOOpHaYKU.pd/

eDenepanbHas ciyx0a mo Ham3opy B cdepe o0pa3oBaHHS W HAYKH —
http://obrnadzor.gov.ru/

eMunuctepcTtBo ob6pa3zoBanus u Hayku Jlyranckoit Haponnoit PecryOnuku —
https://minobr.su

eHapoxansiii coer Jlyranckoit Hapomauoii Pecrryomuku — https://nsinr.su
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https://nslnr.su/

e[lopran ®denepalbHBIX TOCYIAPCTBEHHBIX 00Pa30BATEILHBIX CTaHIAPTOB
BhICIIIET0 0Opa3oBanus — http://fgosvo.ru

eDenepanbHblil mopran «Poccuiickoe oopazoBanue» — http://www.edu.ru/

ellupopmannonnas cucrema «EanHOEe OKHO nOcTynma K 00pa3oBaTesbHBIM
pecypcam» — http://window.edu.ru/

edenepasibHbll  LEHTP HMH(POPMALMOHHO-00pa30BaTENbHBIX PECYPCOB —
http://fcior.edu.ru/

JJIEKTPOHHBbIC O0MOJINOTEYHbIE CHCTEMbI U PeCypPChI

®DJIeKTpOHHO-OuONMMoTeyHass  cuctema  «KoHCynbTaHT — CTyaeHTa» — —
http://www.studentlibrary.ru/cgi—bin/mb4x

®DJIeKTPOHHO-OMOIHOTEeUHAs cucrema «StudMed.ru» —
https://www.studmed.ru

e DJIeKTpOHHBIN Katanor Hayuno-rexuuueckoit 6udnuorexu FOPT'ITY (HIIN) —
https://libweb.srspu.ru/MegaProWeb/Web

eO6pa3oBarenbHas miathopma FOpaiit — https://urait.ru/register

eHayunas DIICKTPOHHAS OoubnnoTeka eLibrary —
https://www.elibrary.ru/defaultx.asp

NudopmannoHHbiii pecypc 0M011M0TEKH 00Pa30BaTEILHOM OPraHU3aul
eHayunas 6ubnmorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

1. MaTtepuajibHO-TeXHUYECKOE " NporpaMMHoOe o0ecreyeHue

AUCUMILTHHBI

OcBoenue aucuuniauHbl «@PuU3UKa»  MpeANojaraeT HCHOJIb30BaHUE
aKaJeMHYECKUX AayAUTOpUA U y4eOHBIX JabopaTOpUi, COOTBETCTBYIOIIUX
JNEUCTBYIOIIUM CAHUTAPHBIM U MIPOTHUBOMOXKAPHBIM MPABUJIAM U HOPMaM.

[Ipouee: pabouee MecTO MpemoaaBaTessi, OCHAIIEHHOE KOMIIBIOTEPOM C
noctynoMm B MHTepHET.
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IIporpammHoe obecnieyenue:

DyHKIUOHATBHOE
Ha3HaYeHHe

BecmiiatHoe
NMPorpaMMHoe
odecreuyeHue

CchUIKH

OducHelii maker

Libre Office 6.3.1

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

OmneparonHas cucrema

UBUNTU 19.04

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

bpayszep

Firefox Mozilla

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

bpayszep

Opera

http://www.opera.com

IlouTOBBIN KIHEHT

Mozilla Thunderbird

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

daii-MeHeKep

Far Manager

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

ApxuBaTtop

7Zip

http://www.7—zip.org/

I'padmuecknii pemakTop

GIMP (GNU Image

http://www.gimp.org/

Manipulation http://gimp.ru/viewpage.php?page_id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuorureiiep VLC http://www.videolan.org/vic/
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8. OueHouHbIe CpeACTBA MO AMCHUIIHHE

[lepeyenb KoMmIeTEHIMM (PJIEMEHTOB KOMIIETCHIUM),

IHacnopt

«DPuzuka»

OLICHOYHBIX CPEACTB 0 Y4e0HOI JUCHUILIUHE

bopMHpyeEMBIX B

pe3yabTaTe OCBOCHUS yueOHOU JUCIUILTUHBI (MOIYJIS) WU MIPAKTUKU

WNHukaTopsl ramms
e Kon DopMyIUpOBKa JIOCTH>KEHUN KonTtponupyembie TeMBbI T —
/i KOHTPOJUPYEMOH | KOHTPOIUPYEMOH | KOMIIETEHLIUH gno yueOHON AVCIUILIHHBL, (cemecTp
KOMIICTCHIIUH KOMIICTCHIIUHN pcain3zyeMon IIPAKTUKU I/I3yquI/IH)
JUCITUTIIIITHE)
1 | VK-1. Criocoben VK-1.1, Tema 1. Mexanunka. 2
OCYILECTRIISITh YK-1.2. Tema 2. MexaHuka 2
TIOUCK, JKHJIKOCTEH M Ta30B.
KPUTHYECKHI Tema 3. Konebanus u 2
aHaJINu3 U CUHTE3 BOJIHBI.
nH(pOpPMaIUH, Tema 4. OCHOBEI 2
NIPUMEHATH MOJIEKYIISIPHOU (H3UKH U
CHUCTEMHBIU I1OAXO TEPMOJMHAMUKH.
TUTSL peIICHUS Tema 5. DeKTpHUECTRO. 3
IIOCTABJICHHBIX Tema 6. Marunerusm. 3
3amaq Tema 7. Onrrka. 3
KBanroBas npupona
W3JIy4EHUsL.
Tema 8. AromHas 1 3
siaepHast (QU3HKa.
IlToxa3aTenn u KPpUTEPpHUH OLICHUBAHUA KOMHeTeHHHﬁ, OIIMCaHHuE HIKAJI
OcHUBAaHUA
No Kon Kontponupyembley HanmeHoBaHue
i KOHTPOJUPYEMOM IlepedeHb mIaHUPYEMBIX PE3YJIBTATOB TeMBbI yaeOHOI OI[EHOYHOTO
KOMIIETCHLIUU JUCLUIUIMHBI cpeacTsa
1. | YK-1 3HaTh: OCHOBHBIC 3aKOHbI (u3uku u | Temsr 1-8 Bompocer
IPaHULBl HMX NPUMEHUMOCTH; OCHOBHBIE 9K3aMEHALMOHHBIX
YK-1.1, BEJIMYMHBI U (PU3MYECKUE KOHCTAHTHI, HX pabor,
YK-1.2. OIIpeneneHne, CMBICII, CTIOCOOBI U €INHUIIBI KOHTPOIbHBIE
WX U3MEpEHUs; Ha3HAUE€HHE U NPUHLUIIBI paboTHl,
JeHCTBUA Ba)KHEHIINX (u3nIecKux MPaKTUYECKUE
IpuOOPOB. 3a/laHusl.
YMeTs: yKa3aTh, KaKue 3aKOHBI
OIMCHIBAIOT JAHHOE sIBIICHHE Wi 3PPEKT;
HCTOJIKOBBIBATH ~ CMBICH  (DU3MUECKHUX
BeIMYMH WM TOHATUH;  3alHCHIBATH

ypaBHEHUS IS (DU3UYECKUX BEIMYMH B
cucreme CH; paborate c mpubopamu u
000pyI0BaHHEM COBpEMEHHOU
¢du3ryecKkoil 1abOpaTOpHH; HCIIOIH30BATh

pa3iuyHbIe METOIUKHU ¢busnuecKkux
U3MEpPEHHH u 00paboTku
IKCHEPUMEHTAIBHBIX JAHHBIX
TEXHUYECKHUX MPOOIIEM.

Bnapmers:  HaBBIKAMH ~ HCIOJIB30BAHMS

OCHOBHBIX 06H_Ie(1)I/ISI/ILI€CKI/IX 3aKOHOB H
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MPUHIUIOB B BAXHEHIINX MPAKTHUECKUX
MPUIIOKEHUSIX; METONOJMOTHEH pelIeHUs
3aJad BCceX paslenoB oOmiel (u3uKu, B
TOM 4HCIIE 33/a4, U1 PELICHHUs] KOTOPBIX
HEOOXOOWMBI  3HAHUS U3  PA3IHYHBIX
paszenoB JUCHUTUTAHB; METOJaMH
(u3MKO-MaTEMaTUYECKOr0 aHaiM3a  JUis
pPEeHICHUA C€CTCCTBCHHOHAYYHBIX 3azaad,

¢duznveckoro MOJEITUPOBAHUS B
WHKCHEPHOW TpaKkThuKe, O00paboTKu u
UHTEPIPETUPOBAHHS pe3yNIbTaToB
IKCIIEPUMEHTA.

DoHbI OLIEHOYHBIX CPEACTB MO AUCHUIINHE « DU3NKa»
Bonpochl kK KOHTPOJIBHBIM padoTam:
TecTbl
2 cemecmp

1. MaTCpI/IaJILHaH TOYKa ABHKCTCA BAOJIbB OCHU 0)(, 3aBUCUMOCTb KOOPAHWHATHI X OT

BpeMeHH t umeer BUI X =3+ 2t +05t°. OnpenenuTe 3HAYEHUE CKOPOCTH TOUKHU B

MOMEHT BpeMeHH =2 C.
A)4 wm/c; b)4,5wm/c; B)Swm/c; T)3,5wm/c.

2. 3a 3 cexyHabl CKOPOCTh PaBHOMEPHO BbIpocia ¢ 3 km/4 10 39 kM/4. OnpenenuThb

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

3. OnpenenuTh YriioBYI0 CKOPOCTh TOYKH PABHOMEPHO BPAIIAIOIIEHCS CO CKOPOCTHIO
v=0,5 M/c o okpyxHOCTH pannyca R=25 cm.
A) 0,5 pan/c; B)2pan/c; B) 0,02 pag/c; I') 5 pan/c.

4. Ha matepuaibHyI0 TOUYKY JEHCTBYIOT JIB€ B3aWMHO NEPIICHIUKYJISPHBIC CHJIIBI
0,3 Hwu 0,4 H. Pesynbrupytormias cuia 1eicTBUS paBHA...
A)O0,1H; b)0,7H; B)O,5H; I')-0,1 H.

5. C kakoil cuiIOW HYKHO JIEWCTBOBATh Ha TEJIO Maccold M=3 Kr, 4T0 Obl OHO
JIBUTajioch ¢ IIOCTOSHHBIM ycKopeHueM a=1,5 m/c??
A)9H; B)2H; B)0,5H; I')4,5H.

6. K mpyxune, pactsnyrtoiri Ha 3 cM mpuioxeHa cwia 39 H. Haiitu xéctkocTh

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

/. UeMy paBHa KMHETHYECKAsi SHEPrus 11apa Maccoil 4 kr, 00J1alatonIero UMIyJIbCoOM
12 xr-m/c?
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A) 36 Ix; b)24 Ox; B) 18 Ix; I') 6 JIx.

8. HaiiTu MOMEHT MHEpIMU MaTepUaTbHON TOUYKU ¢ Maccoll M=9 kr, ygan€HHON OT
OCH BpalllEHUs Ha paccTosHUE =9 cM.
A) 729 kr-m?;, B) 81 kr'm?;, B) 0,073 kr-m%;, T') 1 kr-m2.

9. MomeHT uHepuuu Koneca 5 kr-m?. Kakoii MOMEHT CHII NIPHIIOKEH K KOIECY,
BpaLIAIOLIEMyCs ¢ YIIIOBBIM yckopenueM £=0,02 pan/c??

A)0,4Hw™M; B)0,5HMm; B)0,004 HM; I')0,1 H-wm.

10. OmnpenenuTs MOMEHT MMIyJIbCa Tela C MOMEHTOM HHEpUUM J=2 KI-M?,
BPAILIAIOIIETOCs C YIIIOBOM CKOPOCThbIO =8 paj/c.

A) 16 xrm%/c; B) 4 xr-m?/c; B) 0,25 kr-m?/c; T) 1 kr-m?%/c.

11. Cxonbko mosiekys B 1000 mosb BemecTBa?
A) 6,02:10%%; B) 103 B) 6,02:10%; T) 100.

12. CkonpKo KoJIMYecTBa BellecTBa B 32 rpammax kuciopoja 0,?
A) 0,001 monb; Bb) 2 monb; B) 32 monb; I') 1 Mok,

13. Onpeaenuts Mossipayto Maccy H2SOa.
A) 78103 kr/monb; B) 98:102 kr/mons; B) 98 kr/mons; I') 50-107 kr/Mons.

14. Beipazuts Temneparypy 27 °C B equnuiiax namepenus CH.
A)273K; b)117°C; B)300K; I')27°C.

15. Kak u3MeHHTCS AaBJI€HHE WCATBHOIO Ta3a, HAXOIAIIETOoCs B TePMETUYHOM
€MKOCTH TpHu noBeIiieHun Temmepatypsl ¢ 300 K go 450 K?

A) BeIpacteT B 1,5 pa3za; b) monusurcs B 1,5 pa3a;

B) Beipacter Ha 150 [Ta; I') monusurtcs Ha 150 Ila.

16. Kak u3meHuTCs JaBjIeHUE UACATbHOTO ra3a Mpu YBETUYECHUN KOHIIEHTPAINH B 3
pasa U CHUKEHUU TEPMOAMHAMUYECKOUN TeMIiepaTypsl B 2 pa3a?

A) ymenbmutes B 1,5 paza; b) yBenuuntcs B 1,5 pasa;

B) yBenuuutcs B 6 pa3; ') ymenbiurces B 6 pas.

17. Kakas paboTa coBepIIaeTcs HaeaabHbIM Ia30M OpH pacmupenuu ot 2 M° 1o 7 m3
1 nnoctositHHOM faBnenun 100xITa?
A) 500 k/Ix; B) 20 x/Ix; B) 50 mx/lx; I') 0,02 xJx.

18. NneanpHOMY ra3y cooOmmmm KommaecTBO TernoTel Q=5 x/[x. Kak nsmenurcs
€r0 BHYTPEHHSISI DHEPTHUSI OH COBEPIIUT padoty A=3 k/[x?

A) yBenuuutcs Ha 2 kJ[>x; B) ymensiutcs Ha 2 kJ[x;

B) yBenuuutcs Ha 8 k/Ix; I') ymenbiutcsa Ha 8 kJ[xK.
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19. Onpenenuts K.11.4. MpoLEcca, €CIH a3 MOJIy4Yus OT HarpeBaTess KOJIMYeCTBO
TertoThl 9 k/k, a oxnagurento nepenan 6 kJx.
A)1/4; B)2/3; B)1/2; T')1/3.

20. KakoBa Temneparypa oxyagutens npu nukie Kapho, ecnu k... uukina 0,2, a
temrieparypa Harpesatens 400 K?
A)333K; b)80K; B)320K; I')480K.

3 cemecmp

1. Kak wu3MeHuTCs cuia B3aUMOAECHCTBHUS JBYX TOYEYHBIX 3apsjioB, €Cld
ANEKTPUUECKUIN 3apsia KaXJAoro YBEJIMYMTh B 3 pa3a, OJHOBPEMEHHO YBEJIMYUB
paccTosiHAE MEXIYy HUMHU B 3 pasa?

A) He u3menurcs; b) yBenuuutcs B 3 pasa;

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

2. KakoBa Hamps»KEHHOCTb JJEKTPUYECKOTO TMOJsl, €CIM Ha TOYEHHBIH 3apsij
BennuuHsbl 0,2 K neiictByet cuna 100 H?
A) 20 B/m; B) 500 B/m; B) 0,002 B/m; TI')20 B.

3. Uemy paBeH MOTEHITUAT DJICKTPUYECKOTO TOJIs B TOUKE, B KOTOPOU IJIEKTPUUSCKUI
3apsia BenmurHOM 0,03 Kor o6nanaer sueprueit 0,18 x?
A)15B; b)0,054B; B)21B; I')6B.

4. Haiitu QJICKTPOCMKOCTD IBYX KOHICHCATOPOB, CMKOCTBHIO 3 MK(D, COCIMHCHHBIX

TIOCJIEIOBATEIILHO.
A) 0,67 Mx®; B) 6 Mvx®; B)3 mMx®d; I') 1,5 MxD.

5. HaliTu 371eKTpOEMKOCTh JIBYX KOHAEHCATOPOB, EMKOCThIO 3 MK®D, COEIMHEHHBIX

napajuiesIbHO.
A) 3 Mx®; Bb) 1,5 Mmx®; B) 6 Mx®; T') 0,67 MxD.

6. B ogHOpOHOE 3MIeKTpHUecKOe Mojie ¢ HampsokeHHocTh E=1800 B/M momecTmim
TURJIEKTPUK C JIUIJICKTPUYECKOM MPOHUIIAEMOCThI0 £=6. KakoBa HampsKeHHOCTH
MIOJIsI BHYTPH AUDJIEKTpHUKA?

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

7. Kakoii 3apsi 10IKEH IPOUTH uepe3 MONEPeUHOe CEUeHHE MPOBOHUKA 3a |
MHUHYTY, 4YTOOBI TOK ObLT paBeH 60MKA?
A) 105 Km; B)6010°Km; B) 10°Kn; TN 3,610° Ko

8. Kaxkoit Tok moteder uepe3 pe3uctop conporuBieHneM R=2500 Om npu pa3zHOCTH
MOTEHIIMAI0B Ha ero koHuax 10B?
A)250 A; Bb)250mA; B)4mA; T4 A.
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9. Kakas sHeprus BbleNsIeTCs B IPOBOAHKKE ¢ conpoTuBienrem 300 Om 3a

ITOJIMUHYTHI IIpU NpoTeKkaHuu Toka 200 MA?
A) 6 JIx; Bb) 1800 Ix; B) 360 Hdx; I')9 x/x.

10. /IBa pe3ucropa, conpotuBiaeHueM 2 OM KaKIblil, COEAMHEHBI apaILIEIBHO.

KakoBo compoTuBieHNe TaKOrO COSTUHEHHS ?
A)40mMm; b)10Mm; B)2Owm; TI')3 Owm.

11. Dnexrpon (3apsx -1,6:101°Ki) Bneren co ckopocTbio V=5 M/C B 0THOPOIHOE
MarautHoe nose B=300 mMxTa neprneHauKyasspHO JIMHUAM MHAYKIUH. OTpENeInTh

3HAa4YCHUC CUJIBI, I[eflCTBy}OLL[eﬁ Ha HpOTOH B MAaroHuTHOM IIOJIC.
A)2,410°H; B)2,4102H; B)2,410%H; T)0 H.

12. Kak u3meHuTCs cuiia IedcTBUS OJHOPOJIHOIO MarHUTHOTO MOJISl Ha 3JIEKTPOH,
€CJIM YTOJI MEXKY CKOPOCTBIO 3JIEKTPOHA U BEKTOPOM MArHUTHOW MHIYKIIUU
n3MeHuThb ot 30° 1o 90°?

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

B) yBennuutes B 3 paza; [') ymenbwmures B 3 pasa.

13. OHpG}IGHI/ITe BCPHOC HAIIPABJICHUC CHUJIbI HopeHua IJIA OTPULATCIIBHOTO 3apsaa.
-

v v v v
-q g -q I—i g E: I_;l §
(® > X - — -
= = -q -q
F. Fx
A b B I

14. OnpenenuTs BEpHOE HANIPaBIECHUE JTUHUM MHAYKIIMA MarHUTHOTO MOJIs
MPSIMOJIMHEWHOTO MTPOBOJIHUKA C TOKOM.

Ar i AT 0
~8 oyl 08 Bt
[ - e i

15. Kak u3mMeHUTCSt MHAYKIMS MarHUTHOTO TTOJISI, CO3/1aBAEMOT0 OECKOHEUHO
JUTMHHBIM TTPOBOJTHUKOM, €CJIM CHITy TOKA YBEITUYHTH B 1,5 pasa, a TOUKy
HAOJIOICHUS YAIUTh Ha pacCcTOsTHUE B 3 pasa Oosbiiee?

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

B) e usmenutcs; I') ymensmures B 1,5 pasa.

16. Ecnu cuity TOKa B IByX NapajuielIbHbIX ITPOBO/IaX YBEIUYUTh BIBOE, a
pacCTOsSIHUE MEXI1Y HUMH YMEHBIIUTH B 3 pa3a, TO CUJia UX B3aUMOICHCTBUA. .
A) yBenuuurtcs B 12 pa3; b) yBenuuutcs B 6 pa3s;

B) ymenbiutces B 6 pa3; [') ymenbiutcs B 12 pas.
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17. Tnockuii kouTyp miomansio S=200 cM? HaAXOAUTCA B HOCTOSHHOM OJHOPOJHOM
MAarHuTHOM moje ¢ uaaykuueit B=0,3 Tn Tak, 4To TMHUM MarHUTHOW UHAYKIINU
MPOHU3BIBAIOT IO MO yriioM 60° k HopManu KOHTypa. OnpeaennuTs NOTOK
MAarHUTHOM MHAYKIHUH Y€Pe3 KOHTYP.

A) 0,03 Bo; b)0,3B6; B)30B6; I')3 mBo6.

18. Kak u3MeHUTCS NOTOK MArHUTHON UHAYKIIMH Yepe3 KPYTIIbli MIIOCKUN KOHTYD,
€CJIM MAarHUTHAsl UHIYKUWSA YMEHbIIUTCS B 3 pa3a?

A) yBenuuutcs B 3 pa3a); b) ymenbmutcs B 1,5 pas;

B) ymenbimmres B 9 pa3; [') ymenbuutcs B 3 pasa.

19. MarHuTHBIN TOTOK Yepe3 MPOBOSIINN KOHTYP U3MEHSIETCSI pABHOMEPHO TakK, 4TO
3a 5 muHyT Bo3poc ¢ 0 B6 1o 10 B6. Onpenenuts 9JIC B KOHTYpE.
A)0,5B; b)2B; B)0,03B; I)50B.

20. ITpoBoasmas paMKa MIOmMAAb0 S=9 cM? Bpamaercs ¢ yriaoBoil CKOPOCTBI0 =6
cls OJIHOPOJTHOM MarHuTHoM nosie ¢ B=0,45 Tn. Onpeaenuts MakcUMaabHOE
3HaueHnue J/[C B pamke.

A)2,43MB; Bb)3kB; B)67,5mkB; I') 83 B.

21. KakoBa u3iny4aTtensHocTh R* abconroTHo uepHOro Tena npu temneparype 20 °C?
A) 9 MBr/™M%;, B) 418 Br/m?%;, B) 1,7:10° Br/M%;, T) 1 mxBr/M2.

22. Kak U3MEHUTCS U3ITy4aTeIbHOCTh a0COIOTHO YEPHOTO TeJa, €CIIU TeMIEparypa C
300 K yBenuuunacs Ha 300 K?

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

B) yBenuuutcs B 16 pa3; ') He u3aMeHUTCS

23. KakoBa JjiMHa BOJIHBI, HA KOTOPYIO MPUXOIUTCS MAKCUMYM SHEPTUU U3ITy4YEHUS
a0COIOTHO YepHOTo Tena mpu Temmneparype 36,6 °C?
A) 9,37 mxm; b) 79,23 mxMm; B) 0,63 mxMm; I') 0,48 MkMm.

24. Onpenenuth Maccy (OTOHA U3ITYUCHUS C IJTHHOW BOJHBI 550 HM.
A)9,1:10% kr; B) 1,67-10%" kr; B) 4,02-10% kr; T) 6,67-10! kr.

25. KakoBa paboTa BeIXO/a JICKTPOHOB M3 MeTallia, eciu GporodrddekT HaumHaeTCs
npu yacTore usnydenus 5,28+10% 'y u Beime?
A)3,5-10%° IIix; B) 1,6:10%° Ix; B)4,0-10%° JIxx; T')4,7-107%° Dx.

26. CormacHo moctynatam bopa, ompenennuTh MOMEHT HWMITYJIbCa JJIEKTPOHA Ha
craruoHapHoii opbute ¢ N=3. [locrosuuas [Tnanka 4=1,05-10"% Ix-c.
A)3,15-10% JIxx-c; B) 1,05-103 IOx-c; B)2,1-10°3* IIxx-c; T)4,2:10% IOx-c.

27. Snpo 4Be’ umeer. ..
A) 4 nelitpona u 7 npotoHoB; b) 4 HeliTpoHa u 3 npoToHa;
B) 4 npotona u 7 neitponos; [') 4 nmpotoHa u 3 HEUTpOHA.
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28. UeMy paBHO CpejiHEe BpeMsl KU3HU T PaJMOAKTHBHOTO S/pa, €CJIU MOCTOSHHAS
PaJMOAaKTUBHOTO pacnaja pasHa 1 ul?
A)0,28:103¢; B)60c; B)3600c; Il c.

29. Kak U3MEHUTCSI aKTUBHOCTh M30TONA C TIOCTOSIHHOM paJln0aKTUBHOIO pacnajia
A=1 mun! 3a Bpems t=41,6 ¢?

A) yMEHBIIMTCS IOYTH A0 HysI; b) ymenbiutes B 1,4 pasa;

B) ymenbmmrcs B 1,17-108 paza; I') ymensmmtes B 2 pasa.

30. B pesynbrate spepHoii peakmun 7N*4+,He*—X+1H! obpasosanocs sapo X.
CKOJIbKO HYKJIOHOB BXOJHUT B COCTaB sipa X?

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

Kpurtepyuu n mkana oueHUBaHUA M0 OLEHOYHOMY cpeacTBy «TecTb»

[MIxana OLICHUBAHUSA Kpurepuii onennBanus
(vHTEpBaJ OAJIIOB)
5 KonTponeHas padora BbIOIIHEHa HA BEICOKOM YPOBHE (TIpaBUIIbHBIE
otBerhl anbl Ha 90-100% Bompocos/3a1ayq)
4 KonTponpeHas paboTta BIITOTHEHA HA CPEIHEM YpOBHE (IIPaBHIIbHBIC
OTBETHI JIaHbl Ha 75-89% Bompocos/3a1a4)
3 KonTponeHas paboTa BIITOTHEHA HA HU3KOM YPOBHE (TIpaBUIIBHBIE OTBETHI
nanbl Ha 50-74% Bonpocos/3a1a4)
2 KontponpHas pabota BbIIIOJIHEHA HA HEYIOBJICTBOPUTEILHOM YPOBHE
(mpaBUIIBHBIE OTBETHI NaHBI MeHee YeM Ha 50%)

OueHo4YHbIE CpeCTBA AJIS MPOMEKYTOYHOM aTTecTaluu (IK3aMeH)
TeopeTuveckune BONPOCHI
2 cemecmp

. Cucrema otcuera. Tpaekropus. IIyts. [lepemenienue.
. Cxopoctb. Yckopenue. TaHreHIIMalbHOE U HOPMAJIbHOE YCKOPEHHUE.
. Kunemaruka u xapakTepuCTUKU BpalllaTeIbHOTO IBUKEHUS.
. 3akonsl HeroTona. Cuna. Immnynsc. Macca.
. Cunbl B ipupoze. Bunbl B3auMoaencTBus.
. 3aKOH COXpaHEHUS UMITYJIbCA.
. JIBrmkeHue Tena nepeMeHHOM MACCHI.
. KoncepBarusHubie cubl. PaGota. MoOniHOCTS.
. Kunetnueckas sueprus. [loTeHnmanpHas sHeprus.
10. 3akoH coXpaHEHUsI SHEPTUH.
11. HenTp macc. [IBukeHHe IIEHTpa Macc TBEPJOTO TeJa.
12. Mowment unepruu. Teopema IlITeitnepa.
13. Kunerndeckast SHEPTHS BPAICHUS.
14. MomeHT cuiibl. MOMEHT UMITYJIbCa.

©OoOo~NOO Ok, WN -
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15. Pabora npu BpauieHuu Tena. OCHOBHOE YpaBHEHUE JTUHAMUKH
BpaIIaTeIbHOTO JBUKEHUS.

16. 3akoH coxpaHEeHUsI MOMEHTa UMITYJIbCA.

17. Tlpeobpazosanus ['anunes. [Toctynater CTO.

18. IIpeoOpazoBanus Jlopenna. Crnenctus uz npeodpazoanuit JlopeHia.

19. HeunepuuanbHble CUCTEMBI OTCUETA.

20. KonebartenpHbIi ipotiecc. ['apMoHnueckue koiaebanus. Y paBHEHUE
rapMOHUYECKUX KoJieOaHUW. XapaKTepUCTUKH KOJIeOaHU .

21. VYpaBHeHHE 3aTyXaroluX KOJeOaHUul U ero perieHue.

22. YpaBHEeHUE BbIHYKJIEHHbIX KosieOaHHii 1 ero pemeHue. PezoHaHc.

23. IlpyxuHHbIA MasgTHUK. PU3NUECKUIN MasTHUK. MaTeMaTHYeCKUN MasTHUK.

24. CnoxeHne TapMOHUYECKUX KOJIeOaHMi.

25. Mexannueckre BOJHBI. YpaBHEHUE Oeryiiei BOJHBL. AMIUTUTYAA, 4acToTa,
JUTMHA BOJIHBI, (Da30Basi CKOPOCTh BOIHBI. BOJIHOBOE ypaBHEHHE.

26. [Tpunuun cynepnosunuu BosH. MnTepdepentius BosH. CTosure BOJHBI.

27. 3BykoBbie BOJIHBL. DddekT [omnepa. Yibrpa3syk. Mubpa3Byk.

28. Cuna Apxumena. Y cioBue MjiaBaHus TEl.

29. YpaBHeHNE Hepa3pbIBHOCTU CTpyW. YpaBHeHHe bepnymm. Jlamunaphoe u
TypOynenTHoe TeueHue. Yucno PeiiHomnbca.

30. OcHOBHBIE TMOJOXKEHUS MOJEKYIsIpHO-KHMHeTHUeckoil Tteopun (MKT).
OcHOBHbBIE MOHATHUS U ONPEICTICHUS MOJIEKYIISIPHOU (PU3UKH.

31. Uneanpubiii ra3. CBoiicTBa wWACAIBHOTO Ta3a. TepMOIWHAMHYECKUE
napaMeTpbl COCTOSIHHUSL.

32. OcHoBHoe ypaBHenne MKT (VYpaBuenne Knaysuyca). VYpaBHeHue
COCTOSIHMS UJealIbHOTO ra3a (YpaBHenue Menneneea-Knamneiipona).

33. U3omnporiecchl, 3aKOHBI U30MPOIECCOB. P-V ITHUarpaMMbl U30IPOIIECCOB.

34. YpaBuenue Ban-nep-Baannca. I[lonpaBku ypaBHeHus Ban-nep-Baanbca u
ux pusnveckuit cmbicit. M3oTepmbr Ban-nep-Baanbca.

35. Pacnipenenenne MakcBemia.  XapakTepHbIE CKOPOCTH —pacIpeieicHus
Makcsemnna.

36. Pacnpenenenne bonpiimana. bapomerpuueckas popmyna.

37. SIBneHus mepeHoca B TEPMOAMHAMUYECKH HEPABHOBECHBIX CHCTEMaX.
TennonpoBognocTs. Auddysus. BsaskocTs.

38. Uucno  cremeneid  cBOOOABI  MOJEKYJbl.  BHYTpeHHsIT — SHeprus
TEPMOJNHAMUYECKON CUCTEMBI. 3aKOH PaBHOPACIIPEAEIICHNS SHEPIrUU MO CTENEHSM
CBOOOIBI.

39. Pabora, coBepmiaemas cucteMoil mpu m3MeHeHUHu obbema. OmpenencHue
paboThI, COBEpIIAEMOM TEPMOAMHAMUYECKON CUCTEMOM MPHU U30Mpolieccax.

40. [lepoe Hauano TtepmoamHamuKku. CreacTBUsS W3 TIEPBOrO Hadaja
TEPMOJAMHAMUKH. VI3MeHEeHrEe BHYTPEHHEN S3HEPTUU P U30IIPOLIECCAX.

41. KonnuecTBO TEMaOThl. AMabaTUUECKU MpoIecC. YpaBHEHUE aauadathl.
P-V nuarpamma agnabaTuyeckoro mnpoiecca.

42. TennoeMKoCTb. YpaBHeHue Maiiepa. [Toka3zarenb aauadaThl
(xoaddunuent Ilyaccona).

43. TlonmuTpomHBINA TIPOIIECC. Y PaBHEHHSI MOJTUTPOIIBI, TTOKA3aTEh TOTUTPOIIHI.
Iloka3aTesb MOMUTPOINBI ISl H30IPOLIECCOB.
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44. Tennosasg mamuHa. KpyroBele mporeccel: p-V amarpamma, paboTa npu
kpyrosom npouecce, KIII.

45. lluxn Kapuo: p-V nauarpamma, omnucanue mnpoueccoB 1ukia, KITJI.
Teopema Kapho.

46. TepMoauHAMUYECKOE OIIpElIEIICHNE SHTPOIINH. Craructnueckoe
onpezeneHure 3HTponuu. OCHOBHBIE CBOMCTBA SHTPOIIUU.

47. I3smeHeHnne  SHTpPONIMM  NOpU  H3ompoueccax.  Bropoe — Hawaio
TepMoauHaMUKH. CeICTBHS U3 BTOPOro Havajaa TePMOAMHAMUKH.

3 cemecmp

1. DnexTpuyeckuit 3apsi1 U 3aKOH ero coxpaHneHus. 3akoH Kyona.

2. DnexTpuyeckoe nose. HanpspkeHHOCTh AIEKTPUYECKOTO TOJIS.

3. Teopema I'aycca u €€ mpuMeHeHHE.

4. Pabota npu niepeMeIeHru 3apsijia B JICKTPUIECKOM I0JIE.

5. Hupkynsuus Bexktopa E.

6. [loreHiman u pa3HOCTh MOTEHITUATIOB. DKBUIIOTCHIIUATBHBIC TTIOBEPXHOCTH.

7. CBsI3b MKy HANPSHKEHHOCTHIO U TIOTEHITAAJIOM.

8. JIMdneKTpuKH 1 IPOBOJHUKH B DJICKTPUUECKOM TIOJIE.

9. BekTop AJIeKTpUIECKOr0 CMEIIECHUSI.

10. DnextpoemkocThb. Konnercarop. CoequHeHe KOHICHCATOPOB.

11. DHeprus 3apsiKEHHOTO KOHACHCATOpa. DHEPTHsl AIEKTPUUECKOTO MOJIA.

12. Tloctosiuublii  anekTpuueckudd  Tok. Cuia Toka, IUIOTHOCTh — TOKA.
Conporusinenue. Dnektpoaskyias cuia (3C).

13. 3akon OMa J1 ydacTKa U TIOJTHOM TIETH.

14. 3akon JIxoyns-Jlenna.

15. Pa3setBiiennbie anextpuyeckue nenu. [pasuna Kupxroda.

16. MarauTtHoe monie. MarHuTHas MHAYKIUS M HANPSHKEHHOCTh MArHUTHOTO
TOJISL.

17. 3axon buo-Cagapa-Jlamnaca u ero npuMeHeHHe.

18. B3aumoeiicTBrue TOKOB. 3aKOH AMIIepa.

19. Dnexrpudeckas yacTuia B MarHuTHOM Tojie. Cuita JIopeHra.

20. CutoBbie TuHUM MarHUTHOTrO Tojist. [lupkymsiius BektopoB B u H. Teopema
O MOJIHOM TOKE.

21. MarautHsIiif motok. PaboTta mo nepemenieHuio Toka B MAarHUTHOM TIOJIE.

22. SIBneHue »IeKTpoOMarHuTHOW HHAYKIKK. 3akoH Papanes. Bpamenue
pPaMKH B MArHUTHOM IIOJI€.

23. SlBnenne caMOMHAYKINH. MIHTYKTUBHOCTh KOHTYA.

24 I3MeHeHne TOKa MPU 3aMbIKAHHUH TIETIH ¥ PA3MBIKAHUH TICTIH.

25. DHeprus MarHUTHOTO TOJIsI. DHEPTHUsl KOHTYpa C TOKOM.

26. Konebarenpubiii kKOHTYp. CBOOOMHBIE JJIEKTPOMAarHUTHBIE KOJICOAHUS.
®opmyna TomcoHna.

27. 3aTyXamlne U BBIHYKICHHBIE JJICKTPOMarHUTHBIC KOJIeOaHusI.
HudbdepenuuansHoe ypaBHEeHHE K0JIeOaHUI U €ro pelieHue.

28. Ilepemennblii Tok. 3akoH OMa 17151 IEPEMEHHOTO TOKa. MOIITHOCTh
MIEPEMEHHOT0 TOKa. BEeKTOpHbIE AUarpaMMBl.
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29. OcHOBHBIE 3aKOHBI reoMeTpudeckoit onTuku. [Ipunnun depma.

30. ®opmyna ToHkoW JuH3bL. [locTpoeHue H300pakeHHWH B TOHKUX JIMH3AX.
dokyc, (OKYyCHOE PacCTOSHUE, ONTHUYECKAs CHJIA.

31. Unrepdepenuns csera. Judpaxuus ceera. [Iprumeps.

32. Tlonsipuzanust cBeta. 3akoH Maitoca. 3akon bproctepa.

33. Ilornomenue creta. 3akoH byrepa.

34. [IpencraBnenue cBeTa Kak 3J€KTPOMArHUTHOM BOJIHBI.

35. TenioBOE U3JIyYEHHUE U €r0 XapakTepucTHKU. 3akoH Kupxroda.

36. AGcomntoTHo yepHoe Teno. Popmyna Penes-/[>xunca.

37. 3axonbl cMenieHust Buna. 3akon Credana-bonpumMana.

38. ®opmyna [lnanka. @OTOHBI.

39. laBnenue ceeta. Dotoapdexr. YpaBuenue pororddekra.

40. Dddext KomnroHa.

41. dnepnass mogmens aroma. Iloctymatel bopa. Atom Bomoponga wu
BOJIOPOJI0NI0100HBIE aTOMBI IO Bopy.

42. Bonnsl ne bpoiins. CooTHOIIEHHE HEONPEIeTICHHOCTEH.

43. BonnoBas ¢ynkuusa. Ypasuenue [lpegunrepa.

44. ATom BomOpoOJia B KBaHTOBOM MexaHuke. KBaHToBble uncia. OepMUOHBI U
6030nbIL. [Tpunmmn [Taymu. [lepuoanueckas cucrema snemeHTOB MeHieneena.

45. CocTaB M XapaKTEPUCTUKUA aTOMHOTO SIApA.

46. ledekT Macchl U DHEPTUS CBA3M SApa. DHEPreTHKA /IEPHBIX PEeaKIUi.

47. PaiMOaKTUBHOCTb. 3aKOH PaJMOaKTUBHOTO pacnana. AKTUBHOCTb.

48. SlnepHble peakiuu: o-pacmaj, B-pacnaj, y-usnydeHue. [IpaBuna cmemeHus.
Hewntpuno

49. Peakiuu fieneHust ¥ CHHTE3a aTOMHBIX siiep. SlaepHble peakIuu Mo/
JIEVUCTBUEM HEUTPOHOB. LlenmHbIe peakiuu.

IIpakTHyeckue 3a1aHUA
2 cemecmp

3amaua 1. J[BukeHHe MaTepUAIbHON TOYKM 3aJaHO ypaBHEHHEM X=At+Bt?,
rae A=4 m/c? B=-0,05 m/c?. Onpenenurs MOMEHT BPEMEHH, B KOTOPBI CKOPOCTh 1
TOYKH paBHA HYII0. HaliTH B ’TOT MOMEHT BpeMEHU KOOPJUHATY U YCKOPECHHE.

3agaua 2. MatepuanbHas Touka BpariaeTcss Ha paccTosauu =20 cM BOKpyT
HENOJBWKHONM ocu 1o 3akoHy @=A+Bt+Ct’, rme A=3pax, B=-1pan/c,
C=0,1pan/c>. B wmoment Bpemenu t=10c ompenenuTh TAHTEHIUANLHOE dr,
HOPMAJTLHOE @n ¥ TIOJTHOE 8 YCKOPEHUS TOUYKHU.

3apmaua 3. Ha rmankom ctojie JekuT Opycok Maccor m=4 kr. K Opycky
MPUBSI3aHBI JBA NIHYpa, MEPEKUHYTHIC Yepe3 HEMOABUKHBIC OJOKH, MPUKPEIIIEHHBIC
K TPOTHBOTIOJIOXKHBIM KpasiM cToia. K KOHIIaM IIHYpOB TMOJBENICHBI THPH, MACCHI
KOTOphIX Mi=1 kr m My=2 kr. HaiiTu yckopeHue, ¢ KOTOPBIM ABUKETCS OpPyCOK, H
CUJIy HaTsDKEHUS KaXJA0To U3 IHYPOB. Maccoil 0JIOKOB U TpEHHEM ITPeHeOpeUb.

3apaua 4. MarepraibHasl TOYKa MAacCO M=3 Kr ABMIXKETCS IOJa JSHCTBUEM
HeKoTopoii cuibl F cormacHo ypasmenuio X=Ct?+Dt®, rape C=2 m/c?, D=-0,1 m/c>.
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Halitu 3HaueHus 3Tod cuiabl B MOMEHTHI BpemeHHu t1=1c u t=2 c. Onpeneautsb
MOMEHT BPEMEHH, KOTJla CUJjIa paBHA HYIIO.

3apaua 5. Opyaue, KECTKO 3aKpEIIeHHOE Ha JKEeJIE3HOAOPOKHOM miatdopme,
MIPOU3BOJIUT BBICTPEI BJOJIb MOJOTHA KEJIE3HOW NOporu noj yriaoM ¢=60° k nuHUH
ropu3oHTa. Onpenenuts ckopocTh U oTkata miar@opMel, €ciu CHapsl BBUIETAET CO
ckopocThio v=600 m/c. Macca natdopmsl ¢ opyaueM U cHapsgamu M=15 1, Macca
onHoro cHapsiga m=20 kr.

3anpaua 6. [Ilap maccoit m1=10 kr, IBIXKYIIUNCS CO CKOPOCTHIO 01=4 M/C,
CTaJIKUBAETCS C IIapOM Maccor My=4 Kr, CKOPOCTb 02 KOTOPOTO paBHa 12 m/c.
Cuurtas yaap npsiMbIM, HEYIIPYTUM, HAUTH CKOPOCThH u IIAPOB MOCJE y/iapa B IBYX
ciydasx: 1) mMaJblii map HaroHsieT OOJBIION MIap, ABMKYIIIHICS B TOM JKE
HaMpaBICHUH; 2) APl ABMKYTCS HABCTPEUY APYT APYTY.

3apaua 7. Jlnsg ckaTus NPYKUHBI Ha X1=1 CM HYXHO TNPUIIOXKHUTH CHITY
F=10 H. Kakyto paGoTy HY>KHO COBEPILIUTb, YTOOBI C3KaTh MPYKUHY Ha x2=10 cm?

3apaua 8. OnpenenuTh JUHEHHYIO CKOPOCTh U IIEHTpa Iapa, CKaTUBIIETOCS
0€3 CKOJIbXKECHHS 110 HAKJIOHHOM IMJI0CKOCTH BhIcOTOM h=1 M.

3agaya 9. Touka coBepmiaeT rapmMoHuueckue kosnebOanus. HauGonbiee
CMEIICHUE Xmax TOUKH PABHO 5 cM, HaubOosbliasg CKOpPOCTh Umax= 10 cm/c. Haiitu
YIJIOBYIO YaCTOTY @ KOJICOaHUI 1 MaKCUMaJIbHOE YCKOPEHUE amax TOUKH.

3agaua 10. I'py3uk maccoit m=400 r, mojBenIeHHbINA K MpYyKUHE, KOJebyeTcs
0 BepTHKau ¢ eprogom T=1 c. OnpeaenuTs KeCTKOCTh K MPYyKUHBI.

3amaya 11. CxoapKko aTOMOB COJIEPKUTCSL B PTYTH: 1) KOJTUYECTBOM BEIIESCTBA
v=0,2 Mmonp; 2) maccoit m=1 r?

3agaua 12. OnpenenuTh KOJIMYECTBO BEUIECTBA V BOAOPOJA, 3aIOIHSIONIETO
cocysi 00beMoM V=3 J1, eclii KOHIIEHTpALUsl MOJIEKYJ ra3a B cocyae N=2 108 i3,

3apaua 13. B 6annone Haxoautes ra3 npu temneparype 71=400 K. Jlo kakoi
TemIepaTrypsl 7> HaJl0 HarpeTh ras, YToObl €ro AaBJICHHE YBEINUYMIOCh B 1,5 pa3a?

3agaua 14. bamnon Bmectumocthio V=201 3amogHeH a30TOM TIpH
temrieparype 7=400K. Korma wacTe rasa um3pacxojoBajiM, JaBJICHHE B OallJIOHE
nonmsmwioch Ha Ap=200 xIla. Omnpemenuth Maccy M H3PaCcX0JOBAHHOTO Trasa.
[Ipouiecc cunuTaTh N30TEPMHUYECKUM.

3amaya 15. OnpenenuTh IJIOTHOCTh P BOJSIHOTO Tapa, HAXOJSIIErocs Moj
nasienueM p=2,5 Ila u umeromero Temmeparypy 7=250 K.

3agaua 16. UneanpHbil Ta3 coBepmiaeT mukia KapHo mpu TemmepaTypax
xononunsHuKa 72=290 K u terootnarunka 71=400 K. Bo ckonbko pa3 yBenuuuTcs
KIIJI # uukiia, eciid TeMIieparypa TeIuiooTAaTyiKa Bo3pacTeT 10 T1=600K?

3apaua 17. I'a3, coBepmaromuii ks KapHo, otnan teronpueMHuky 75%
TEIJIOThl, TMOJY4YEHHOM OT TermnooTaaTyuka. Onpegenuts TeMmneparypy 12
TEIUTONIPUEMHUKA, eclii Temneparypa termtootnaranka 71=400 K.

3agaua 18. [lpu kakoi Temmeparype cpeaHss KHHETHYecKas JHeprus <eg,>
IOCTYNATEILHOTO JIBUKEHHUS MOJIEKYIIbI ra3a pasHa 4,14 10 21 [[x?

3 cemecmp

Zagmaua 1. 3apsaaer Q=1 MmxKn um Q=-1 MxKi HaxomsTcs Ha pacCTOSHUU
d=10 cm. OmnpenenuTh HAPSDKEHHOCTh £ M MOTEHIUAN ¢ TOJI B TOYKE, YAaJCHHOU
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Ha pacctostHue =10 cM OT mepBoro 3apsiga W Jexalled Ha JUHUU, TPOXOMAsIIei
yepe3 NepBbld 3aps NEPHEHAUKYIIPHO HanpaBieHuo oT Q1 k Q2.
3agaua 2. Ha nByX O€CKOHEYHBIX MapajlIeIbHBIX IJIOCKOCTSIX PAaBHOMEPHO
pacmpeneleHsl  3apaAbl ¢ HOBEPXHOCTHBIMH IUIOTHOCTAMH 01=0,2 MxkKi/M? u
02=-0,3 MxKn/m?. OnpeiesnTh HANpSHKEHHOCTD TIOJIST MEXK/Y U CHAPYKH INIOCKOCTEA.
3agaua 3. J[Ba xonaeHcatopa 3iekTpoeMkocTIMU C1=3 MKD® u Cr=6 MkD

COEJIMHEHBI MapajieabHo U npucoeauHensl k 6atapee ¢ 9J1C =120 B. Onpexnenutsb
3apsiabl Q1 1 Q2 KOHJIEHCATOPOB U pazHocTH noteHnuanoB U u Uz mexay oOKIIaIox.

3anaua 4. Tpu konnercatopa eMkocTIMu C1=1 Mk®, C2=2 MK® u C3=3 mxdD
MOTYT OBITh COEIMHEHbl MapajuleIbHO WM IOCJienoBaTeIbHO. B KakoM ciydae
€MKOCTh 0aTapen KOHAEHCATOPOB OOJIbIIE U BO CKOJIBKO pa3?

3agauya 5. Cuia Toka B MPOBOJHUKE paBHOMEPHO HapacTaet ot lp=0 no 1=3 A
B TeueHue Bpemenu t=10 c. Onpenenuts 3apsia Q, mpoieauii B MpOBOJHUKE.

3apaua 6. Tpu pesucropa conporuBieHusMu Ri=1 Om, R=2 Om u R3=3 Om
MOTYT OBITh COEIWHEHBbI MapalieIbHO WM IOCienoBareabHo. B kakoM ciyuae
COMPOTHBIIEHHE OO0JIbILIE U BO CKOIBKO pa3?

3agauya /. Cuina Toka B mpoBojHuKe cornpotusienrneM R=100 OM paBHOMEPHO
Hapacraer ot lg=0 10 Inax=10 A B Teuenue Bpemenu t=30c. OnpeneauTs
KOJIMYECTBO TEIIOTHI Q, BBIJICIMBIIIEECS 32 3TO BpeMsl B IPOBOTHHUKE.

3agaua 8. [lo mpoBoay, corHyToMy B BHJI€ KBajpara co cTopoHou 60 cm,
TEYET MOCTOSIHHBIN TOK 3 A. HallTh MHIYKITMIO MAarHUTHOTO TIOJIS B IIGHTPE KBajpaTa.

3agaya 9. [lo 0OMOTKEe O4YEHb KOPOTKOHM KaTylIKH paaumycoMm =16 cm Teuer
Tok |=5A. Ckonbko BUTKOB N TMpPOBOJOKM HAMOTaHO Ha KaTyIIKy, €CJIH
HaIpsHKEHHOCTh H MarauTHOTO 101 B ee 1ieHTpe paBHa 800 A/M?

3agaya 10. /[Ba JIMHHBIX MapaieIbHBIX MPOBOJIa HAXOIATCS HA PACCTOSHUU
=5 cm oauH ot apyroro. [lo mpoBogaM TE€KyT B MPOTHUBOMOJIOKHBIX HAIPAaBIECHUIX
onnHakoBbie TOkU 10 A kaxapiid. HaliTu HanpsyKeHHOCTh MarHUTHOTO TIOJISI B TOUKE,
HaXOSIICHCS HA PACCTOSIHUU F1=2 CM OT OJTHOTO U 2=3 CM OT JIpyroro mpoBoa.

3amaua 11. Tlpsmoii mpoox mmuHou 1=10cMm, mo KOTOpOMy TedeT TOK
1I=20 A, HaxoauTCcs B OJHOPOAHOM MarHuTHOM mnone ¢ wumHAykiuedn B=0,01 Tom.
Haiitu yros o Mexy HanpaBiIeHUsMU BEKTOpPA B U TOKA, €CJIU Ha MPOBOJ ICHCTBYET
cuna 10 mH.

3agaua 12. Beruuciauts pagmyc R Ayru OKpyKHOCTH, KOTOPYIO ONHCHIBACT
MPOTOH B MAarHUTHOM Mojie¢ ¢ MHAyKuuer B=15wmTn, eciu ckopocTh U HpOTOHA
paBHa 2 Mwm/c.

3apaua 13. B onHopomHoM MarauTHOM mionie ¢ uHaykmmedn B=0,01 Tn
HAXOJHUTCSA TPSAMOM TpoBoa uHONW |=8 cM, pacroyIoKeHHBIH TEePICHINKYIIPHO
muHusSM uHAyKnud. [lo mpoBomy teuet Tok 1=2 A. Ilox aeiicTBuEM CHIT OIS TPOBOT
nepeMecTuiicsl Ha paccTostHue S=5 cM. Haiitu paboty A cui nodsi.

3apaua 14. B omgHOpomHOM MarHuTHOM Tosie ¢ uHAaykomed B=0,35 Tn
paBHOMepHO ¢ uactoroii N=480 mmu' Bpamaercs pamxa, comepxkamas N=500
BUTKOB miomansio S=50 cm?. Och BpamieHHsl JEKHT B IUIOCKOCTH PAMKH U
NEePIEHANKYJIApHA JUHUAM MHAYKIUA. Onpenenuts MakcuMaibHyto D/C uaaykuum
Emax, BOSHUKAIOIIYIO B PaMKe.
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3apauva 15. B uenu men tok 1=50 A. McToUuHMK TOKAa MOXHO OTKJIIOYHUTH OT
ey, He pa3pbiBas ee. Onpenenuts cuity Toka uyepes t=0,01 ¢ nmocne oTkitoueHus ee
ot ucrounuka Toka. Conporusnenue nenu R=20 Owm, ee unayktusHocTh L=0,| I'H.

3agaua 16. UnayktuBHocTh L karymku (6e3 cepaeunuka) paBHa 0,1 mI'H.
[Ipu xakoii cune Toka | sueprus W marautHoro nosig paBHa 100 mxJ[x?

3agaua 17. KoneOarenpHblii KOHTYpP COCTOUT M3 KaTYIIKH MHAYKTUBHOCTBIO
L=20 MxI'H 1 koHaeHcaTopa AnekTpoeMKkocTbio C=80 HD.

3agaua 18. UunyktuBHocth L konebarensHOro kontypa pasBHa 0,5 mI'H.
KaxoBa gomxHa ObITh 371€KTpOoeMKOCTh C KOHTYpa, 4TOObI OH PE30HUPOBAI Ha JAJIUHY
BoJIHBI A=300 M?

3agaua 19. [loTok sHEprUH, U3MTydaeMblil U3 OKOIIIKA MJIABUIHLHON MIEYH, PaBEH
34 Br. Onpenenuts Temnepatypy 7 nedu, eciu IIIOmaas oTBepcTus S=6 cm?.

3agaya 20. MakcuMyM  CHEKTpajdbHOW  IUIOTHOCTH  DHEPreTHUYECKOM
CBETUMOCTH 3BE€3]Ibl COOTBETCTBYET JUIMHE BOJHBI A=550 HM. Omnpenenursb
TeMIepaTypy MOBEPXHOCTH 3BE3/IbI.

3apaua 21. Onpenenutrb paboTy BbIXoAa A DJIEKTPOHOB W3 HATPHUA, €CIIU
KpacHast rpanuiia ¢potodddexra 40=500 HM.

3agaya 22. Ha mnoBepXHOCTh JIMTHS TMaJaeT MOHOXPOMATHYECKHA CBET
(A=310 um). UToOBI IPEKPATUTh SMUCCHUIO JIEKTPOHOB, HY)KHO MPUJIOKHUTH 3aCPKH-
BaloIYI0 pa3HocTh noteHuunanoB U ve menee 1,7 B. Onpenenuts paboty Bbixoaa A.

3agaya 23. Ha OMHKOBYIO TUTACTHHKY Ta/JaeT MOHOXPOMAaTHYECKUH CBET C
TTMHOM BOJIHBI A=220 HM. OnpeeuTh MaKCUMaIbHYI0 CKOPOCTh (POTOITIEKTPOHOB.

3agaua 24. Onpenenuts IJIMHY BOJHBI A U Maccy m (OTOHA C DHEpPrueu
¢=1 M»B.

3apaua 25. JlaBnenue p moHoxpomaTudeckoro ceera (A=600 HM) Ha yepHYIO
MOBEPXHOCTb, MEPIICHIUKYISIPHYIO Tafatoumm Jy4yam, pasHo 0,1 mklla. Onpegenurts
uncino N poToHOB, mafaromux 3a BpeMs t=1 ¢ Ha MoBepXHOCTH MmIomagso S=1 cM?.

3amaya 26. BeruucauTh AIMHY BOJHBI A, KOTOPYIO MCIycKaeT MoH renus He®
IIPU MEPEX0JIe CO BTOPOTO SHEPreTUUECKOro YPOBHsS Ha mepBblid. CrenaTh Takou ke
rojicyeT i noHa jutus Lit.

3agaya 27. Bpruucnuth sHepruio (OTOHA, HMCIYCKaeMOro MpU Mepexojie
AJIEKTPOHA B aTOME BOJIOPO/IA C TPETHETO IHEPTETUUECKOTO YPOBHS Ha TIEPBBIi.

3agaua 28. 3a Bpems =1cCyT aKTUBHOCTh HM30TONA YMEHBIIWIACH OT
A1=118 I'bx no A,=7,4 I'bk. OnipeaenuTs epuoa mojaypacmaaa T2 3TOro HyKJIHIa.

3agaua 29. 3a kakoe Bpems ! pacmamgaercsi Y4 Ha4aJIbHOTO KOJMYECTBA SIEP
PaAMOAaKTHBHOTO U30TOIIA, €CIIU TIEPHUO]] €Tro nonypacnana 71,=24 4?

3agaua 30. OnpenenuTs NOPSIAKOBBIA HOMEp Z U MacCOBOE YUCIIO A YaCTHIIBI,
0003HaueHHOW OYKBOMW X, ¥ DHEPTHUIO AIEPHOU PEAKIINH

94Be + 2:|_H — X + 1gn.
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Kpurepuu n mkajaa oneHMBaHHUSA 110 OLCHOYHOMY CPEACTBY

NPOMEKYTOYHBINH KOHTPOJIb (IK3aMEH)

[IIxana oneHuBaHusA
(nHTEpBaN O0AIIOB)

Kpurepuii onenuBanus

OTINYHO (5)

CryneHT TiIyOOKO W B TOJHOM O0OBEME BIAJEET MPOrPAMMHBIM
MaTepualoM. ['paMOTHO, MCYEPIIBIBAIOIIE U JIOTUYHO €r0 M3JIaracT B
YCTHOM WM NUCbMEHHOHN (popme. IIpu 3TOM 3HAET peKOMEHA0BAHHYIO
JUTEPATYPY, NPOSBIIIET TBOPUECKHUM NOJXO0 B OTBETAX HA BOIPOCHI U
NpPaBUIBHO OOOCHOBBIBAET TPHHSATHIE DEHICHUS, XOPOIIO BIA/ICET
YMEHUSIMH ¥ HABBIKAMU ITPH BBINOJIHEHUN IPAKTUYECKUX 3a/a4.

xopo1o (4)

CryzneHT 3HaeT NporpaMMHBIM MaTepuaj, T'paMOTHO U IO CYTH
u3jlaraeéT ero B YCTHOM WM NUCBbMEHHOW Qopme, Aomyckas
HE3HAYMUTEJIbHBIE HETOYHOCTH B  YTBEPXKACHHUAX, TPAKTOBKAXx,
ONIPENENCHUAX W KAaTErOpHUsIX WIA HE3HAYUTEIbHOE KOJUYECTBO
omn6ok. [Ipu s3ToM Brazeer HEOOXOJUMBIMU YMEHUSMH U HaBbIKAMU
IIpY BBINIOJIHEHUH NTPAKTHYECKUX 3a/1a4.

YI0BJIETBOPUTEIHHO

@)

CryneHT 3HaeT TOJIbKO OCHOBHOW IPOrpaMMHBIN MaTepua,
JIOTTYCKaeT HETOYHOCTH, HEIOCTATOUYHO YETKHUE (POPMYINPOBKH,
HETIOCIIEA0BATEIBHOCTh B OTBETAX, U3J1araeéMbIX B YCTHON MJIU
nucbMeHHo# popme. [Ipu 3TOM HEOCTATOUHO BIAZEET YMEHUSIMU U
HaBBIKaMU IIPU BBIIIOJIHEHUHN IPAKTUYECKUX 3a1a4. [Jomyckaer 1o
30% ommnbOK B M3/1araeMbIX OTBETaX.

HCYAOBJICTBOPHUTECIBHO

)

CTyneHT He 3HAeT 3HAYUTEIHbHON YacTH MPOrpPaMMHOTO MaTrepuaa.
[Ipu sTOM gomyckaeT MPUHIMIHAIBHBIE OIIMOKK B JOKAa3aTelIbCTBAX,
B TPAaKTOBKE MOHATUA M KaTErOpui, MPOSBISIET HU3KYIO KYJIbTYPY
3HaHUM, HE BIAJACET OCHOBHBIMH YMEHHUSMU W HaBBIKAMHU IIpU
BBIIIOJTHEHUM TpPAaKTHUYECKUX 3agad. CTyOeHT OTKa3blBaeTcs OT
OTBETOB Ha JIONIOJIHUTEJIbHBIE BOITPOCHI
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JInct n3MeHeHu U JOIIOJTHEHUI

n/m

Buapl nonoaHeHu u
U3MEHEHU I

Jarta u HoMep mpoToKkona
3acenanus kadenpsl (kadeap),
Ha KOTOPOM ObUTH
PacCMOTPEHBI U OJI00PEHBI
W3MCHCHUS U JIOTIOJIH CHHUS

[Moanucs (¢ pacmuppoBKoi)
3aBeyolero kadpeapoi
(3aBenyromux kadeapammn)
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