MHWHHWCTEPCTBO HAYKH M BBICIIIETO OBPA3OBAHMSI
POCCHUIICKON OENEPALIMU

PEALPAJIBHOE FOCYIAPCTBEHHOE BIOUKETHOR
OBPA3OBATEJLHOE YUPEKIEHUE BLICHIELO OBPA30OBAHMSI
WIYPAHCKUI TOCYXAPCTBEHHBIA YHHBEPCHTET MM EHIT
BJIAJUMUPA JIAJISD,

Nuernryr rexnonoruii u HHZKEHEepHoil MexaHuKu
Kadenpa puznrn

YTBEPXJIAIO
Hupekrop nneruryra rexuonoruif u

7| m%;% eXaHUKH
72177, %

_ i Morumnsnasg E.IT.
« 49 » 63 2024 r,

PABOYASI IIPOTPAMMA YUYEBHOII AU CHUTIIMHBI
«OU3UKA»
Io crietnansuoctn 20.05.01 [Toxapuas Gesonacnocrs

Criennannzanus «ITpoexrupopanmue, MPOM3BOJCTBO W IKCIUTyaTaus [oKapHo-
CHACATEILHON TeXHUKH U 060OpY 10BaH M

Jyranex - 2024



Jlucr cornacosanug PITY I

Pabouas nporpanma YUeOHO! mucuunnuusr «Dusmiay 10 - cnenuanmeHoctd 20.05.01
Hosxapras Gesomacnocts. — 30 ¢,

PaGouas  nporpamvma YUEOHOH  mucumIITHEBL  «DusHKay COCTaBICHA ¢ yyeToMm
DenepansHoro FOCYLApCTBEHHOro  06pa3oBaTeNbHOTO CTAHJapTa BBICLIErO 00pa30BaHUs o
crennansuoct 20.05.01 [Moxapuas 6Gesonacuocts. YTBEPIKIEHHOIO TPHKA30M Munucrepcrra
HAyKH 1 Beiciiero obpasosanus Poccuiickol Genepaunn o1 «25» mas 2020 r. No 679,

COCTABHTEJ1b:

CTapLINi nperoaBaren Kaenpsr Gpusuku Kavenes C.A.

Pabouas nporpamma nucnummmimg, YTBEPAKACHA HA 3aceNaHnK Kadeapbl Gusmgy
«0€» 02 2024r., npotokon No 5

3aBeayoumii Kaenpoit Gpuzmku Kopcynos K.A.

[TepeytBepixnena: «_ » 20__ r., mpotokon Ne

Cornacosana: e

i ] & e L/‘/ =
Hupekrop uncruryra FPAKIAHCKON 3alUNTEl 47 € Maskun B.IO.

— A T
Pexomennosana ua sdceiannn yueOHO-MeTOIHYeCKOI] KOMHCCHHM HHCTHTYTa TEXHONOTHH I
HHIKGHCPHOLT MeXanuiy =
«II» V2 204%. . n porokoa Ne -

llpencenarens y HEOHO-METOAIMUECKON KoMuceHn /é
HHCTUTYTA TCXHONOIMH M HHIKEHEPHOH MeXaHu ki s Rl i Acynnx C.H.

© Kamenes C.A., 2024 rog
© OI'bOY BO «JITY M. B, Hansy, 2024 rop



CTpykTypa u coiepkaHue TUCUUILTHHbI
1. Hean u 3a1a4u JUCUMILUIUHBI, €€ MECTO B Y4eOHOM Mpouecce

Henp w3yuyeHuss JucuUUIUIMHBI «@DuU3MKa» — YCBOEGHHUE CTYICHTaMH
(yHlaMEHTaJNbHbIX TOHATUA W  3aKOHOB  (PU3MKH, (PU3NYECKHX METOJIOB
UCCJEIOBaHUS M aHajau3a B o00beMe, HeoOXonauMoM st mIpodeccHOoHaIbHOM
JEeSTENbHOCTH.

3aauu U3y4eHHs TUCUUILTUHBI «DU3UKay:

chopMHpPOBaTh y CTYJCHTOB HAy4YHOE MBIIIJIEHUE M MPABUIBLHOE MOHWMAaHUE
(u3nUecKUX MOHATUH, 3aKOHOB, TEOPUI U I'PAHUL] UX TPUMEHUMOCTH;

paclIMpuUTh W YIIIYOUTh 3HAHUS CTYJEHTOB OO0 OKpYXaloleM MHupe, o
XapakTepe B3aUMOCBS3M (U3MUYECKUX 3aKOHOMEPHOCTEH ¢ NPUPOAHBIMH U
AHTPONOT€HHBIMU SIBJICHUSIMU;

oOy4uTh METOJaM U IpUEMaM pelleHUs MPaKTUYECKUX 3aJady (PU3UKU B
pamkax npodeccuoHaIbHbIX KOMIIETEHIINT;

oOy4HTh METOJaM IMPOBEACHUS (PUIUYECKOTO OKCIIEPUMEHTa, HU3MEpPEHUs
buznuecKknx BeTUYrH, 00pabOTKU M aHAIN3a SKCIIEPUMEHTAIbHBIX JaHHBIX.

Huciumnna «Pu3nka» paccMaTpuBaeTcsa Ha 06a3e mpecTaBieHuil 0 Haubosee
IOPOCTHIX M 00IIKX (hopMax ABUKEHHUS MATEPUU M WX B3aUMHBIX MPEBPALICHUSAX, KaK
HayKa, u3yvaromias oOIuMe CBOMCTBA M 3aKOHBI JIBM)KEHHS BEIIECTBA M IOJIS.
[lousTuiteiil anmapat GU3NKKA CTPOUTCS Ha 0a3e TpeX OCHOBHBIX NPE/ICTABICHUM:
MEXaHUYECKHe HAaTJIsIHbIE IIPE/ICTaBIICHNUS, JIOTUKO-MaTeMaTH4eCKHe
npencrapienust; ¢punocodckoe 06ocHOBaHUE (DU3MUECKUX MpeacTaBieHuil. OCHOBY
NOHSTUIHOTO anmnapara (U3UKU COCTABJISIOT (PU3MUYECKHE BEIUYHMHBI, (PU3NYecKue
3aKOHBI, €AMHUIIBI U3MEPEHUS PUZNYECKUX BETUYMH U METObI NCCIICTOBAHMUS.

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. [lpu paccMoTpeHnu GpuU3MUECKUX SBICHUN (OpMHpYETCsS TPEaACTaBICHUE O
(¢u3MUeCcKNX BEIMYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSX B3aMMOJICHCTBHS BELIECTBA
U TIOJISI.

[IpenmeTroM u3ydenust yaeOHON TUCIUTUINHBI «DU3uKa» SBISIOTCS MPOCTHIE U
oOmrue (GopMbl NBIKEHUS MAaTEepUH U UX MPEBpAIllCHHs, OOIIHME 3aKOHBI (PU3HKH,
TEOPETHUUECKUE M SKCIIEPUMEHTAJIbHBIE METOJbl HCCIEIOBaHUS  (PU3HMUECKUX
SIBJICHUM.

Heorpemnemon dacteio Kypca «@u3uka» SBISIIOTCS MPAKTUKYM IO PELICHUIO
3a7lady M Ja0OpaTOpHBIM MpakTUKyM. Ha mnpakTukyme 1O peleHuro 3aaad
3aKpeIuIsIeTCd TEOPETHYECKMl MaTepuai JIEKLUH, OCBaWBAalOTCA METOIAbl MU
MaTeMaTUYeCcKrue MPUEeMbl perieHns Gunyecknx 3anad. JlabopaTopHBI MPaKTUKYM,
MO3BOJISIET HKCIEPUMEHTAJIbHO M3y4yaTh (DU3MUECKHE 3aKOHOMEPHOCTH, OCBAaUBAThH
INPUHIMIBl MPOBEACHUS (PU3NYECKOTO SKCIIEPUMEHTAa U HM3MEPEHHH (U3HYECKHUX
BEJIMYMH, 0OpalaTbiBaTh, AaHAJIU3UPOBATH M CHUCTEMATU3UPOBATH IOJIYyUYCHHbBIC
AKCIIEPUMEHTAIbHBIEC JAHHBIE.

2. MecTo nucuMiLuiuHbI B cTpykType OOII BO



Huciumuinna «®u3uka» OTHOCHTCS K MOAYII0 €CTECTBEHHOHAYYHBIX
IUCIUIUIMH. M3yyeHne JaHHOM TUCUUIUIMHBI 0a3upyeTcs Ha IIKOJIbHOW MOATOTOBKE
CTYJEHTOB IO MATEMATHKE U (PUBHKE.

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 HMHTETPaJbHOrO0 W AUPHEPEHIIMAIBHOIO UCYMCICHUS 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, FJIEKTPUUYECTBO M MArHeTH3M, ONTHKA, (U3nMka aToMa M
anepHas pu3MKa); 1eJOCTHOE MPEeICTaBIeHUE O (PU3NYECKUX MPOLIecCax U SIBICHUSX,
NPOTEKAIOMIMX B PUPO/IE; HABBIKK MCIOJIb30BaHUSA COBPEMEHHBIX HAYYHBIX METOJIOB
NO3HAHUSl TMPUPOABl U BIAJECHUE UMHU Ha YpOBHE, HEOOXOJIHMMOM [UIsl pEeleHUs
NPAKTUYECKUX 3aa4 MPU BBIMOJIHEHUU TPO(PECCHOHATBHBIX 00s13aHHOCTEH.

3. TpeGoBaHus K pe3yJibTATAM OCBOEHMS COAEPKAHUS TUCIUTNINHBI

Konun Nuaaukatopsl 10CTUKEHUN
HaMEHOBaHUE KOMITETEHITUH (TI0 pean3yeMoit Ilepeuenb mIaHUPYEMBIX PE3yJIbTATOB
KOMIIETEHIINH JUCITUTIITIHE)
YK-1. Criocoben VYK-1.1. Haxonut, KpUTHIECKH 3HaTh: CoAepXKaHWE PA3NCIOB  (U3HKH;
OCYILIECTBIIATH aHaNM3UPYeT U BHIOWpAET 3aKOHBI bu3uku W TpaHMIBI WX
KPUTHYECKUH aHAIN3 | HHPOPMALIHIO, HEOOXOTUMYIO MPUMEHUMOCTH, OCHOBHBIE BEJIMYHUHBI U
MPOOJIEMHBIX IUTS BBIPAOOTKH CTPATETHH ¢du3nvecKkre KOHCTaHTHI, WX OIpeACIeHuUE,
CUTYyaIllii Ha OCHOBE | JIEHCTBHIA 11O pa3penIeHHIO CMBICH, CIIOCOOBI U E€IVHHIIBI WX H3MEpPEHHS,;
CHCTEMHOTO pOOJIEMHON CUTYaIHH. Ha3HAYeHWe W  TPHUHIWIBI  JEHCTBHA
MOIX0/1a, VYK-1.2. PaccmaTpuBaer BOKHEHITUX (DU3MUCCKUX ITPHOOPOB.
BBIPa0aTHIBATH pa3JiYHbIC BAPUAHTHI PEIICHNUS | YMETh: OCYIIECTBIIATH IMOWCK HEOOXOIUMOM
CTpPaTETHIO MIPOOJIEMHON CUTYaIluu Ha nH(pOpMaIK, TPOBOIUTH €€ KPUTHUECKHIA
TeWCTBUH. OCHOBE CHCTEMHOT'0 TI0JIX0/1a, aHanmu3 W 0000IIaTh pe3yabTaThl aHAIH3a;
OLIEHWBAET UX MIPEUMYIIlecTBa U | paboTaTh ¢ mpubopamum uU 00OpyIOBaHHEM
PHUCKH. COBpeMEHHON  (hu3mueckoil  JabopaTopuu;

HCIIOb30BATh pa3nMYHbIe METOINKU
¢usnyecknx W3MepeHu u  00paboTKH
AKCIICPUMEHTAIBEHBIX JTAHHBIX.

Bragers: METOaMH CHCTEMAaTH3aLiN
uH(OpMaINK, HAaBBIKAMH IIOCTAHOBKA U
pemieHus  3amad; MeToaMd  (PU3UKO-

MaTeMaTHYeCKOro aHaiu3a JUIsl PeIICHUsS
€CTECTBCHHOHAYYHBIX  3aJad;  HaBBIKAMU
00paboTKH u WHTEPIPETUPOBAHUS
pe3yJabTaTOB  IKCIIEPUMEHTa;  HaBBIKAMH
UCIIOJIb30BaHUSI OCHOBHBIX 0OIIE(pU3NIECKHX
3aKOHOB; METOJIOJIOTHEH PEIIeHHUs 3a1a4 BCeX
paszzenoB oomiel Gpu3uKy.




4. CTpyKTYypa ¥ coaepkaHue JUCHUILIUHbI

4.1. O0beM y4eOHOI TUCHUIINHBI M BUAbI y4e0HOH padoThl

O0bem yacoB (3a4. ef1.)

Bun yuedHoii padoThI

Ounas ¢popma 3aounas ¢popma
1 cem. 2 ceM. BCEro 1 cem. 2 ceM. BCEro
Oo0mas yueOHas Harpy3ka (Bcero) 144 144 288 144 144 288

(4 3a4. en) (4 3a4. en) (8 3au.em)|(4 3a4. en)|(4 3a4. en)|(8 3a4.em)

Obs3aTesbHAA ayAuTOpHas y4veOHas

Harpy3ka (Bcero) 51 51 102 10 6 16
B TOM 4YHcJIe:

Jlexiuu 17 17 34 2 2 4
CemuHapcKue 3aHATUS - - - - - -
[TpakTHyeckue 3aHATH 17 17 34 4 2 6
JlaGopaTopHbie pabOThI 17 17 34 4 2 6

KypcoBas pabota (KypcoBoi POEKT) - - - - - -

Jpyrue GopMbl U METOJIbI OPTaHU3AIUN
00pazoBaTeIbHOrO npoiecca
(pacuemmno-epagpuuecrkue pabomui,
2PYnnosvie OUCKYCcuu, pojiesbie Uucpbl, - - - - - -
MpeHuHe, KOMNbIOMEPHLIE CUMYIAYUU,
UHMEPAKMUGHblE  IeKYUU, CeMUHAapL,
ananu3 0enoswblx cumyayuil u m.n.)

CamocTosiTesqibHAsA padoTa cTyaeHTa /

(bOpMA KOHTAKTHOI PaGOTHI 57/36 57/36 114/72 | 125/9 129/9 254/18

q)opMa aTTcCTalusA OK3aMCH OK3aMCH OK3aMCH OK3aMCH

4.2. Conepxxanue pa3ieioB IMCIUTIHHBI

Cemectp 1

Tema 1. Mexanuxka.

Brenenue. Ilpenver dusuku. @usnka M ecTecTBO3HAHUE. AHAIIM3 M CHHTE3 B
IpOLECCE MO3HAHUS OKPYKAIoUIero Mupa. Poib 3kcriepruMeHTa B po1iecce MO3HAHUS.

Kunematnka wmarepuasnibHoit TOYkW. IIpocteitimme ¢duzudeckne Mozaeny.
[TonoxxeHne MaTepHAIbBHOM TOYKM B TMPOCTPAHCTBE. MEXaHMYECKOE JIBHXKCHUE.
Koopaunats! u pagnyc-BeKTOp TOUKU. BEKTOp nepemenieHus, TpaeKTOpusi, MTHOBEHHAs!
CKOPOCTb TOUYKH.

Kunematnka BpamarenpbHOro ABMXKEHUS. JIBUKEHHME TOUYKH IO OKPYKHOCTH.
VYrnoBast ckopocTh. CBsi3b JIMHEHHOW M YTJIOBOM CKOpocTed. JIBUKEHHE TOUYKU 110
IIPOU3BOJIBHOM TpaeKTOopuu. HopMalibHOE M TaHTEHIMAIBHOE YCKOPEHUE TOUKU. Paanyc
KPVBH3HBI U LICHTP KPUBU3HBI [IPU JIBUKEHHUU 110 KPUBOJIMHENHON TPACKTOPHUU.

Junamrika matepuanbHoi Toukd. Cunbl B nipupoae. [lepsbiit 3akon HproToHa.
WNHepunanpHple W HEHMHEPLUHAIBHBIE CHUCTEMBI OTcyeTa. BTopoil 3akoH HproToHa.
Tperuit 3akon HptoroHa. DyHAaMeHTalIbHbIE B3aUMOJICUCTBUSL B MPUPOJIE. 3aKOH
BceMUpHOro TsaroteHus. Cuna tsixkectH, Bec Tena. Cumbl ynpyroctd. Cuiibl CyXoro u
BA3KOro TpeHusi. Cuiibl a/ire3un. Y paBHEHUE IBUKEHUS Tella IEPEMEHHOM MacChl.

PaGora cun, sHeprus, MmoutHocTh. Kunetnueckasi SJHEprusi MaTepuaibHON TOYKH.
[ToTreHumanpHast SHEPrUsl BBIMUCICHUE JIJIS1 TPABUTALIMOHHBIX U YIIPYTUX CHUIL

JluHaMyKa  BpamaTeNbHOIO  JBWKEHHUSA. [Bepoe TENo Kak CUCTeEMa
MarepuanbHbIX ToYeK. MoMeHT uHepuuu. Teopema llrelinepa. OCHOBHOE ypaBHEHHE
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JUHAMUKHU BpalIaTEIbHOTO JABUKEHUSI TBEPAOTO TENA OTHOCUTEIBLHO HEMOABUKHON OCH
(ypaBHeHHEe MOMEHTOB). KnHeTnueckasi sHeprus BpallaTeaIbHOrO JBUKCHHUSL.

3aKOHBI COXPAaHEHUSI B MEXAHHUKE. 3aKOHbI COXPAHCHHSI: MEXaHUYECKOW SHEPrUH,
UMITyJIbCAa U MOMEHTa uMITysbca (rupockomnbl). LleHTp Macc, ypaBHEHUE IBUKCHHUS
LIEHTpa Macc.

Tsarorenne. DneMeHTHl Teopud NoJdsA. 3akoHbl Kermepa. 3akOH BCEMHPHOTO
Tsarotenus. [lone TaroTenus, HanPsLKEHHOCTh, MOTEHIMAL. KocMUUecKre CKOpoCTH.

Heunepuunaneueie cuctembl otcuera. Cuibl MHEPLMU TMPU MOCTYMATETBHOM
JBWKEHUH cucTeMbl oTcueTa. [lenTpobeknast cuna unepimu. Cuna Kopuonuca.

DNeMEeHThI CTIeNUAIbHOM Teopun OTHOCUTENbHOCTH. [IpeoOpazoBanus ["amuies.
[Mpunmun otnocutensHocTu [ammies. [Toctynatelt CTO. IlpeobpazoBanus JlopeHia.
CnenctBus u3 npeodpazoBanuii Jlopenna. PensTuBucTckas AuHaMuka.

Tema 2. Mexanuka >KUIKOCTEN U Ta30B.

MexaHuyeckne CBOMCTBA KUAKOCTEN W ra3oB. JlaBieHue B KHMIKOCTIX U rasax.
3akoH Ilackans. Pacnpenenenue naBiieHHUs B MOKOSIIMXCS KMIKOCTAX M razax. Cuia
Apxumena. YcioBue 1iaBaHus Tenl. J[BuKeHue KUAKOCTEN W ra3oB. CTalMOHApHBINA
notok. Jluauum u TpyOKM TOKAa. YpaBHEHHE HEPa3pPhIBHOCTH CTPYU. YpaBHEHHUE
bepuymnu. Jlamunapaoe u TypOyneHTHoe Teuenue. Ywucno PeitHonbaca. dopmyna
Crokca.

Tema 3. Konebanus v BOJHBI.

[MapmonHMueckue KoieOaHusI U UX XapaKTEPUCTUKU. MeXaHuKa KoJieOaTeIbHOTO
IBUKCHHS. YPaBHEHUE IBH>KEHUSI MATEPUAIIBHON TOYKHU MOJT AEHCTBUEM YIIPYTOM CHIIBI
u ero pewmeHue. [IpyxuHHbI MasTHUK. DHU3MUECKUUd MasTHUK. MaremaThyecKuin
MasTHUK. YpaBHEHHE 3aTyXalolMX KoJeOaHUH U €ro pelieHue. YpaBHEHUE
BBIHYKJICHHBIX KOJIeOaHUM U ero peuieHue. Pesonanc. PesoHaHc B nmpupoie U TEXHUKE.
CrnoxeHne TapMOHUYECKUX KOJIeOaHHil.

Mexannueckue BOJIHBL. [IpoJosibHBIE W TONEPEYHbIE BOJHBL. Y pPaBHEHUE
Oerymieil BOJIHBI. AMIUIMTYJa, YacTOTa, JJIMHA BOJHBI, (a3oBasg CKOPOCTh BOJIHBI.
BomnoBoe  ypaBHenwme.  IlpuHmmm — cyneprio3uuuu.  ['pynmoBasg  CKOpPOCTb.
Wutepdepentuss BosH. Crosume BONMHBL 3BYKOBbIe BOJHBL Oddext Jlormepa.
Vnbrpazsyk. UHpa3Byk.

Tema 4. OCHOBBI MOJICKYJISIPHON (DU3MKH M TEPMOTUHAMUKH.

OcHOBbl  MOJNEKYJsIpHOW  ¢u3uku. OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
KMHETHYECKOW Teopuu. Mojiesns uaeanbHoro raza. OCHOBHOE ypaBHEHUE KUHETHUECKOM
TEOpUHU ra3oB. Y paBHeHue Kianerpona-Mennaeneesa.

l'azoBbIe 3akOHBI. PaBHOBECHBIE MPOLECCH B HIEaIbHOM rase. M3ompoueccsr:
M30XOPUYECKHIA, M300apUIECKHIA, H30TEPMUYECCKHI.

Cratuctudeckas (usrka. MaKCBEIOBCKOE paclpeNelieHne MOJIEKYJ Ta3a Iio
ckopocTsiMm. Pacnipenenennie bonbiimana. bapomerpuueckas popmyna. Pacnipenenenue
l"aycca.

SBneHUsT TepeHoca: TEIIONPOBOAHOCTh, AU(PdY3Us, BAZKOCTh (BHYTpEHHEE
Tpenue). OnbITHOE 000CHOBAHHUE MOJIEKYJIIPHO-KUHETUYECKOM Teopun. CpenHee Yuciio
CTOJIKHOBEHHUU UM CpeliHss JUIMHA CBOOOAHOIO MpoOera MOJIEKYII.

[TepBoe Havamo TepMOAMHAMUKH. UHCIIO CTEMEHEW CBOOOIBI MOJIEKYJbI. 3aKOH
PaBHOMEPHOTO pAaclpeesieHUsi SHEpPrud MO CTeneHsM CcBOOOJbl. TernoeMKocTh
UAeaIbHOrO ra3a. AnuabaTHyecKuil mpolLece Kak H30mpoliecc. Y paBHEHUE ainadaThl.
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[TomutponHbeit  mpouecc. IlpuMeHeHne TmepBOro Hayajga TEPMOJUHAMUKH K
M30IIpoLieccaM.

Bropoe nHauanmo TtepmoauHamMukd. OOpaTumble W HEOOPATUMBIE IMPOLIECCHI.
NneanbHas TeruioBas MammHa U ee KoddduuueHT noje3noro aevicteus. [{ukn Kapho.
Outponud. TepmoauHaMUUYECKasi BEPOSITHOCTb COCTOSIHUSL. DHTPOIHUS U OECTIOPSIIOK.

Peanbabie  ra3el.  YpaBHeHue Ban-nep-Baansca. MoreKkyisipHbIE  CHIIBI.
N3orepmbl Ban-nep-Baansca M OKCIIEpUMEHTAIbHBI W30TEPMBl  PEaJIbHBIX Ta30B.
BuyTpennsist sneprus peaabHoro raza. D¢ dekrt xoyns-ToMcoHa.

CaoiictBa xuakocrei. [loBepxnocTHoe HaTskeHHe. CMmaunBaHue. JlaBieHne noa
VCKPUBJIEHHON TTOBEPXHOCTBIO KUAKOCTH. KanniuisipHbIe SBICHUS.

TBepapie Tena. MOHO- ¥ MOJIMKPUCTAIUIBL. THUIBI KPUCTAIIMYECKUX TBEPABIX TEIL
HedexTnl B kpucTaiuiax. TermnoeMKoCTh TBEPAbIX Tell.

Cemectp 2

Tema 5. DnexkTpuyecTso.

DNEKTPOCTaTUKA. ODJIEKTPUYECKUM 3apsil. 3aKOH COXPAHEHMS DIJIEKTPUYECKOTO
3apsaa. 3akoH KynoHa. Onektpuyeckoe mone. HampsikeHHOCT © MOTOK
HaNpsHKEHHOCTH JieKkTpuyeckoro nofsi. Teopema IMaycca u e€ npumenenue. Pabora npu
NIEPEMEILICHUM 3apsaa B dJleKTpuueckoM nodje. Hupkymsiusa Bekropa E. [lorenunan n
Pa3HOCTh  MOTEHIMAJIOB.  OJKBUIIOTEHIMAIbHBIE TOBEpXHOCTU. CBsI3b  MEXKIY
HaANPSKEHHOCTHIO U TTOTCHIIMAJIOM.

[IpoBogHUKM B 3JIEKTpUYECKOM MoJje. Pacnpenenenue 3apsa0oB Ha MPOBOJHUKE.
OnekTpoeMkocTh. KoHaeHcaTop, coeIMHEHNE KOHJIEHCATOPOB. DHEPIHs 3apsyKEHHOTO
KOHZeHcaTopa. IIIOTHOCTh 3HEPrUH AIEKTPUUECKOTO HOJIS.

JIMDNEeKTpUKA B DJIEKTPUYECKOM Tojie. BekTop mossipu3anvu, BEKTOP
AIIEKTPUYECKOTO CMELIEHUS U MX CBA3b C HANPSHKEHHOCTBIO AJIEKTPUYECKOTO MOJIS.
JlnsnexkTpudeckasi BOCIPUUMYKUBOCTD U IPOHHUIIAEMOCT.

[loctosiHubll  snekTpuuecknii  Tok. [lmotHocTh TOKAa.  CoNpoTHUBIIEHUE
NpOBOAHUKOB. CBepXnpoBOAUMOCTh. Dnektpoasrkyimas cuna (3/1C). 3akon Oma s
ydacTKa IIeMUd B BEKTOpHOH (auddepennmansHoit) gopme. 3akon Jxoynsa-Jlenna.
PasBetBiiennsIe AnekTpuueckue 1ienu. [Ipasuna Kupxroda.

DJNEKTpUYECKHUE TOKU B METAJUIAX, BAKYYME U T'a3aX. DOMUCCUOHHBIE SIBJICHUS U UX
npuMeHenue. Monuzanus ra3oB. HecamoCTOSITENBHBIM M CAMOCTOSITENIBHBINA Ta30BbIN
paspsa. [lnasma.

Tema 6. Marnetnzm.

MarnutHoe none. OU3ndeckue BEIMUYMHBL, XapPaKTEPU3YIOLIME MArHUTHOE ITIOJIE.
3akon buo-CaBapa-Jlannaca. 3axkon Awmrmepa. BzanMopeilcTBue 3JIEMEHTOB TOKa.
MarautHass HMHIYKUOUST W HAOpSHDKEHHOCTh MAarHUTHOTO Mojs. MarHutHoe mose
JBIDKYILETOCS 3apsiia, NPSIMOJIMHEWMHOrO ITPOBOJIHUKA C TOKOM, KPYrOBOIO KOHTYpA,
coneHouna u topousa. Cuna Jlopenua. JIBukeHue 3apsyKEHHBIX YaCTHULl B MATHUTHOM
none. Dpdext Xomma. [upkynsmus BekTopa MarHUTHOM WHAYKIWHU. [IoTOK BekTOpa
MarHuTHOM uHAykuu. Teopema I'aycca s MarnutHoro mnossg. Pabora 1o
MEPEMELICHUIO MPOBOIHUKA U KOHTYpPa C TOKOM B MarHUTHOM IIOJIE.



OnexTtpoMarauTHas HHAYKIMs. 3akoH Dapanes. IIpasuno Jlenna. Toku dyxo.
Camounaykuusi. THAYKTUBHOCTh KOHTYpa. TOKM NpH pa3MbIKaHUU U 3aMbIKAHUU LEIH.
Tpancopmaropbl. DHEprusi MArHUTHOT'O MOJIS.

OnexktpoMarHuTHele Konebanus. KonebarenbHblii KOHTYp. Jduddepenunansaoe
ypaBHEHUE COOCTBEHHBIX KOJEOAHMH B KOHType. 3aTyXamollue HIIEKTPUYECKUE
KosieOaHus. BeIHYXI€HHbIE JIEKTPUYECKHE KOJICOAHHs B TIOCJIEI0BATEIHHOM KOHTYPE.
Pe3onanc Hanpspkenunii. [IpumeHeHre pe3oHaHca B paIHOTEXHUKE.

ITepemennbii Tok. Ilonmydyenue nepemenHoro toka. IIpoxoxxaeHue nepeMeHHoro
TOKa 4Yepe3 €MKOCTh M MHAYKTHBHOCTb. BekropHble nuarpammel. 3akoH Owma Juis
MEPEMEHHOTr0 TOKa. MOIIHOCTh MEPEeMEHHOro Toka. D((eKTUBHbIE 3HAYCHUS TOKA U
HaIPSIKEHUSL.

OcHoBHbBIE MONOXKEHUS Teopun Makcsemia. B3auMocCBsI3b 2JIEKTPUUECKOTO U
MarHuTHOro nojieu. Buxpesoe anekrpuueckoe nose. Tok cmemenus. [lonHas cucrema
ypaBHeHMIT MakcBeia B MHTErpajabHON U B JuddepeHnanbHoi hopMe.

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

DNEMEHTBI TEOMETPUYECKON ONTUKU. 3AKOHBI T€OMETPUYECKON ONTHKHU. 3aKOHBI
OPEJIOMJIEHUSI WU OTPa)KEHUS CBETOBbIX BOJH. llomHOE BHYTpEHHEE OTpaKEHUE.
[Mpuamun ®epma. Tonkue muH3BL WM300paxkeHUE MNPEIMETOB C IMOMOIIBIO JIMH3.
Abeppalinu ONTHYECKUX CUCTEM.

OcHoBbI  oTOoMeTpun. DHepreThyeckue BenuuuHbl (poromerpun. I[loTox
U3JTy4YeHHUsl. DHEepreTudeckas CBETHUMOCTb (M3Ty4aTelbHOCTh). DHEpreThdeckas cuia
cBeTa (Cuja W3IMy4YeHHUs1). DHEpreTHyeckas sPKOCTh (JIyYHUCTOCTh). DHEpreTudeckas
OCBEIICHHOCTh (001y4eHHOCTh). CBeTOBbIE BeNWYHHBI (hoTOMeTpur. CBETOBOM MOTOK.
CsetumocTs. ApkocTh. OCBEMIEHHOCTD.

OcHoBbl ~ BOnHOBOW  onTukd. CBetoBas  BonHa.  KorepeHTHOCT U
MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. MHTEpdepeHius cBeta 1 METOIbI HAOIIOICHUSL.
Hudpakmus cera. [punnun [roirenca-®penens. Meton 3o @penens. dudpaxius
Openenst. Judpakumss Ppayarodepa. Judpakiuus Ha TPOCTPAHCTBEHHOW pEIIETKE.
®opmyna Bynbda-bparros. Tlomspuszamms. [lormomenue cBera. 3akoH byrepa.
Paccesinue ceta. Jlucniepcus cBera.

KBanToBas npupona msnydeHusi. TemnoBoe M3TyYEHUE U €0 XapaKTEPUCTHKHU.
3akon Kupxroda. 3akonsl Credana-bonsimana u cmemienus Buna. ®opmyna Panes-
Jbxuaca. @opmyna Ilnanka. Cs3e Mmexay dopmynoii [lnanka, 3akonom Credana-
Bonbivana, hopmynamu Buna u Panes-/[xxunca. Ontudeckas TUpOMETPHSL.

OcHOBBI KBaHTOBOW onTukd. BaemHwmit ¢orodddexr. 3akon Cromerona.
VYpaBHenue OiiHmTelHa s BHemHero (otodddexra. Potonpl. Macca U UMITYIbC
dorona. [laBnenme cBera. Oddexkr Komnrona u ero Tteopus. JIBoicTBeHHAs
KOPITYCKYJIIPHO-BOJIHOBAas PUPOJIa CBETA.

Tema 8. AtromHas u simepHas ¢pusuka.

OcHoBbl atomHOM (m3uku. CTpoeHHe aToMa. 3aKOHOMEPHOCTH B aTOMHBIX
cnektpax. Mogenu aroma. [Toctynatel bopa. CriekTp aroma Bogoposia mo bopy.

DOneMeHTbl KBAHTOBOW MeXaHUKH. KOpImyCKysipHO-BOJHOBOW Ayalii3M CBOMCTB
BemiecTBa. [mnoresa ge bpoins. BomHoBble cBoiicTBa BemiecTBa. COOTHOIICHUE
HeonpeaeneHHoctel ['elizenOepra. Bonnosas ¢pynkus. Ypasuenue [penunrepa.



DOneMeHThl COBpEMEHHOW (M3MKM aTOMOB M MOJEKyJd. ATOM BoJopoja B
KBaHTOBOM MexaHuke. KBaHtoBeie umcia. @epmuonsl U 0030HbL [Ipunnun Ilaymu.
Ilepunonnueckas cuctema 3j1eMeHTOB MeHieneesa.

ATOMHOE s71po. SnepHble MOAeNnu. 3apsa M Macca aroMHbIX saep. M3oromsl.
CnuH 1 MarHuTHbBIM MOMEHT sifipa. CocTaBHBIC YacTU aTOMHOTO sifpa. JlegekT macchl.
OHeprus CBsA3M sAApa. YcronunBocTh siuep. [Ipupona snepHsix cwi. B3anmoneinctsue
HYKJIOHOB.

PannoakTuBHOCTh. 3aKOH paJHOaKTUBHOTO pacnaia. SnepHble peakuuu.
[IpaBuna cmemenus. bera-pacnan. HelitpuHo. BzauMmonpeBpallleHUsT HYKIJIOHOB.
Helitponsl. fnepHbie peakuuu. Peakiuy nenesus 1 CUHTE3a.

4.3. Jlekuuu
Ne O0BbeM yacoB
I /;[ Ha3Banue TeMbl Ouynas | 3aouyHasn
dopma dopma
1-1i cemecmp
1 | BBenenne 1 -
2 | Kunemarnka MaTepHallbHOM TOYKU 1 0,5
3 | Kunemaruka BpamaTeaIbHOrO ABHIKEHUS 1 -
4 | lunamuka matepransHoW TouKU. CHIIBI B TPHPOJIE 1 0,5
5 | Pabora, MOIIHOCTB, YHEPTHA 1 -
6 | /luHamuKa BpaIiaTeIbHOTO JBUKCHUS 1 -
7 | 3aKOHBI COXpPAHCHHS B MEXaHHUKE 1 -
8 | HeuHeprnmaibHble CHCTEMBI OTCUETA 1 -
9 | DieMeHTHI ClieluaabHON TEOPUU OTHOCHTEIBLHOCTH 1 -
10 | MexaHUKa JKHJIKOCTEH U Ta30B 1 -
11 | MexaHuKa Koine0aTeTbHOrO ABUKEHHSI 1 -
12 | MexaHW4ecKre BOJHEI 1 -
13 | OcHOBBI MOJIEKYJISAPHON (DU3UKH 1 -
14 | T"a3oBbIe 3aKOHEI. M30ITpoITecch 1 0,5
15 | PeanpHbie raspl. YpaBHeHne Ban-nep-Baanbca 1 -
16 | Crarucriueckas ¢usuka. Pacnipenenenvs MakcBemia, [aycca u bonbiivana 1 -
17 | IlepBoe 1 BTOpOE HAYAJIO TEPMOANHAMUKH 1 0,5
2-1i cemecmp
18 | DnekTpocTaTrka 1 0,5
19 | IIpoBOMHHKY B SIEKTPHIECKOM TIOJIE 1 -
20 | JIMpIIeKTpHUKY B SIEKTPHYECKOM TIONIe 1 -
21 | IloCTOsIHHBIN JEKTPHIECKUN TOK 1 0,5
22 | MaruurtHoe noie 1 0,5
23 | Cuna Jlopenta 1 -
24 | DnekTpoMarHUTHAS! HHIYKITUS 1 -
25 | DneKkTpoMarHuTHbIE KOJIeOaHHs 1 -
26 | IlepemeHHBI TOK 1 -
27 | OcHOBHBIE IOJIOXKEHHS TEOpHH MakcBeuia 1 -
28 | DneMeHThI reoMeTpUUECKON ONTHKI 1 -
29 | OcHOBBI BOTHOBOM ONTHKH 1 -
30 | KBanToBast npupoza u3yqaeHus 1 -
31 | OCcHOBBI KBAHTOBOH ONTHKH 1 -
32 | OcHOBBI aTOMHOU (HH3UKH 1 -
33 | AromHoe sa11po. SnepHsie Monenu 1 -
34 | PaguoakTuBHOCTB. SiepHBIE peakiuu 1 0,5
HTroro: 34 4




4.4. IlpakTH4yecKue 3aHATHUS

Ne O0Bbem yacoB
u/n Ha3panue TeMbl Ounasa | 3aouynas
popma (popma
1-1i cemecmp
1 | KunemaTrika MaTepuaibHOW TOYKH 2 1
2 | lunamuka MaTepuaabHON TOYKH 3 0,5
3 3aKoH COXpaHEHHs UMITyJIbca. Y paBHEHHE ABM)KEHUS Tena IepeMeHHoN 2 0,5
MAacChl
4 | Pabora. MomHocTh. DHeprusi. 3aKoH COXpaHEHHsI YHEPTUH 2 1
5 | /lunamuKa BpalaTelbHOTrO TBUYKECHMUSI 2 -
6 | Mexannueckue KoneOaHus U BOJHEI 2 -
7 | OcHOBBI MOJIEKYJISIPHOU (DH3UKA 2 0,5
8 | TepmonuHamuka 2 0,5
2-1l cemecmp
9 | DiekTpuueckoe Mmoje B BAKyyme 2 1
10 | /IupneKTpuKH ¥ TPOBOJHHUKHU B DJICKTPHYECKOM TIOJIE 2 -
11 | TlocTOSHHBIN ANMEKTPHIECKUI TOK 2 1
12 | MarauTHOE 110JIe B BAKYYME U BEIIIECTBE 2 -
13 | DnekTpoMarHuTHas MHIYKIHS 2 -
14 | DnexTpoMarHuTHBIE KOJeOaHus ¥ BONHBL [lepeMeHHbI TOK 2 -
15 | I'eomerpudeckas 1 BOIHOBas onTrka. PoTomeTpust 2 -
16 | KBanTOBasi puposia W3IyvIeHus 1 -
17 | Crpoenue sapa. 3aKOH paIHOAKTUBHOrO pacraja. SnepHple peakuyun 2 -
Hroro: 34 6
4.5. JlabopaTopHble padoThI
Ne O0bem yacoB
u/n Ha3zpanmue Tembl Ounas |3aouHas
dopma | popma
1-11 cemecmp
1 | DneMeHTHI TeOpHH MOrpenTtHOCTH. DU3NIECKHE BETHIHMHBI 2 1
2 | IlpubopHsiit cemunap. OnpeneneHne yIelbHOr0 COPOTUBIICHUS MPOBOJHUKA 4 3
3 | Yopyruii 1ieHTpanbHbIA yaap mapoB 3 -
4 | Mastauk Ob6epOeka 4 -
5 OrnpeneneHue OTHOLIEHUA TEIIIOEMKOCTEN Bo3yxa MeTonoM Kiemana- 2 -
He3zopma
6 | Ompenenenne kodddunmenTa BI3KOCTH KUAKOCTH MeTogoM CTokca 2 -
2-1i cemecmp
7 | V3ydeHune 3IIeKTpOCTaTHIECKOTO TTOJIS 3 -
8 | Ompenenenne 3MeKTPOEMKOCTH KOHIEHCATOPOB 2 1
9 Omnpenenenrie TOPU30HTANBHON COCTABIISIOIIEH HAPSHKEHHOCTH MarHUTHOTO 2 1
nosst 3eMiau
10 | IlpoBepka 3akoHa Ammiepa 3 -
11 | Omnpegnenenue yAenbHOrO 3apsiia 3JeKTPOHa 3 -
12 W3ydenne TemrepaTypHOi 3aBHCUMOCTH 3JIEKTPOCONPOTHBIICHHS METAJIOB U 4 -
MIOJTYTIPOBOJHUKOB
Hroro: 34 6




4.6. CamocrosiTe1bHasA pad0oTa CTY/ICHTOB

Ne O0Bbem yacoB
u/n Ha3zpanue TeMbl Bun CPC Ouynasn | 3aouyHasn
dpopma (popma
1-1i cemecmp
Wzyuenue JIOTIOJTHUTENbHON 14 31
1 | MexaHuka JUTEpaTypbl 1O  JaHHOM  TeMe.
BrimosHeHHe JOMaNIHETo 3a1aHus
Uzyuenue JIOTIOTHUTENbHON 14 31
2 Mexanuka JKUIKOCTEN U ra3oB JIUTEpaTypsl 1O  JaHHOM  TeMe.
BrimosHeHHe JOMaNIHETO 3a1aHus
Wzyuenue JIOTIOTHUTENbHON 14 31
3 | Konebanwst 1 BOJHEI JUTEpaTypbl 1O  JaHHOW  TeMe.
BrimosHeHHe JOMaNIHEro 3a1aHus
. Nzyuenue JOIOJIHUTEIBHOI 15 32
4 OcuoBE1 MostexynApoi. pusmicn i JUTEpaTypbl 10  JAHHOM  TeMe.
TEPMOTMTHAMUKH
BrimosHeHHe JOMaNIHEro 3a1aHusS
2-1l cemecmp
Wzyuenue JIOTIOTHUTENBbHON 14 32
5 | DnekTpudecTBo JUTEpaTypbl 1O  JaHHOW  TeMe.
BrimosHeHNME JOoMaNIHETo 3a1aHusS
W3ydenne nONOTHUTENBHOM 14 32
6 | Maraerusm JIUTEpaTypshl 110 JaHHOU TEME.
BrimostHeHNE JOMaNIHETo 3a1aHuS
W3ydenne nONOTHUTENBHOMN 14 32
7 Onmaxa. — Keantosas  npupona JUTEPATYPHI IO TAHHOKW TeMe.
M3ITy4eHUs
BrimonHeHne JoManHero 3aJaHus
Wzyuenue JIOTTOJIHUTEIIbHOM 15 33
8 | AtoMHas u spepHas Gpu3MKa JUTEPATypel 10  JaHHOH  TEMe.
BrimonHeHne goMaIniHero 3aJaHus
Hroro: 114 254

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

5. O0pa3oBaTeibHbIE TEXHOJIOT I

[IpenonaBanue MUCHUUIIUHBI BENETCA C MPUMEHEHUEM CIEAYIOUIUX BHJIOB
o0pa30BaTeIbHBIX TEXHOJOTHH: OOBSCHUTEIBHO-WILIIOCTPATUBHOTO  OOy4YeHUS
(TeXHOJIOTHS TOJACPKUBAIOIIETO OOYYEHUS, TEXHOJIOTHs TPOBEACHHS Y4eOHOMH
JTUCKYCCUH), HWH(POPMAIIMOHHBIX TEXHOJOTHH (MPE3CHTAIIMOHHBIE MaTepHUabl),
Pa3BHUBAIONINX ¥ MHHOBAIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHM.

[IpakTryeckue 3aHATHS MPOBOASATCA C HCIOJIb30BAHUEM Pa3BUBAIOLIUX,
MpOOJIEMHBIX, TPOEKTHBIX, WHPOPMAIMOHHBIX (MCIOJB30BAaHUE DIIEKTPOHHBIX
o0pa3oBaTeIbHBIX  PECYpPCOB  (DIEKTPOHHBI  KOHCHEKT)  0Opa30BaTeIbHBIX
TE€XHOJIOTHH.



6. YueOHO-MeTOAMYECKOE H NPOrPAMMHO-UH(OPMALMOHHOE O0ecrevYeHue
AUCHUTITHHBI:
a) OCHOBHAas JiMTeparypa:

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

2. CasenseB U.B. Kypc oOuieli ¢pusmku: yued, mocodue i By3a: B 5 Tomax /
N.B. CasenbeB. — 6-e¢ usn., crep. — Cankr-IlerepOypr: Jlawp, 2021. — T. 1:
Mexanuka. — 340 c.

3. CamenveB N.B. Kypc o6meit ¢uszuku. B 5 tr. T. 2. DnekrpuuectBo u
MarHeTusM: YueOHoe nocobue. 5-e uza., ucnp. — CII6.: UznarenbctBo «Jlanby, 2021.
—352c.

4. CagenbeB U.B. Kypc o6mieit puzuxu. B 5 T1. T. 3. MonekynspHas ¢pusuka u
TepMoJAMHaAMUKa: YueOHoe nocobue. 5-e¢ uzn., ucnp. — CI16.: UznatenbctBO «JlaHby,
2021. — 224 c.

5. CasenbeB U.B. Kypc o6meit ¢usuxku. B 5 11. T.4. Bonnsl. Ontuka:
VYuebHoe nocobue. 5-e uzn., ucnp. — CII6.: U3patenscTBo «Jlanby, 2021. — 256 c.

6. CaBenbeB U. B. Kypc o6meit ¢usuku. B 5 1. T. 5. KBantoBas ontuka.
AtomHas pusuka. duzuka TBepaoro tena. Gusnka aTOMHOTO s/Ipa U dJIEMEHTaPHBIX
gacTull: YueOHoe nocodue. 5-e uzn., uctp. — CII6.: U3narensctBo «Jlanby, 2021. —
384 c.

0) 1OMOJIHUTEJILHAS JIUTEepaTypa:

1. Netnad A.A., SABopckuii b.M. Kypc duzuku: YuebHoe mocodue Jjisi BTY30B.
M.: Bricmrag mikoia, 2002. — 718 c.

2. UeptoB A.T'., BopoObeB A.A. 3amaunuk no ¢gusmke: YueOHoe mocodue. M.
Bricmias mkomna, 1981. — 496 c.

3. Bonbkenmretin B.C. CoopHuk 3a7a4 no obmemy kypey dusuku. M.: Hayka,
1985. — 384 c.

4, Tonpaun JIJI. PykoBoCTBO K JIaOOPaTOPHBIM 3aHATHAM IO (hHU3UKE. 2 U3I-
ue. — M.: Hayka, 1973. — 688 c.

B) MeTOAUYECKHE YKA3ZAHUA:

1. Xapuenko E.N., Yanenko A.B. YueOHoe nmocobue «Pusnuka» B 3-X ToMax.
Tom 1. Mexanuka, MonekymnsipHas ¢uszuka u tepmoamHamuka / Coct.: E.W.
Xapuenko, A.B. Yanenko. — Jlyranck: Mzn-so JIHY um. B.Jlans, 2020. — 164 c.
Peructp. Ne 0240 ot 28.04.2020 r.

2. Xapuenko E.N., Yamenko A.B., JlemmrBan E.FO. VYueGHoe mnocobue
«Pusuka» B 3-x Tomax. Tom 2. Dnexrponunamuka. Komebanuss m Bomusl / E.N.
Xapuenko, A.B. Yanenko, E.}O. JIpimtBan — Jlyranck: ['OY BO «JII'Y um. B.
Hamsi», 2020. — 171 c. Per.Ne 41 VIT ot 02.11.2020 .

3. Xapuenko E.NM., Yamenko A.B., K.A. KopcyHoB. YuebHoe mocobue
«®Duzuka» B 3-x tomMax. Tom 3. Ontuka. ®u3znka aTroMOB U MOJEKyd. SnepHas
¢usuka / Cocr.: E.1. Xapuenko, A.B. Yanenko, K.A. Kopcynos — Jlyraack: U3a-Bo
JITY um. B. dans, 2020. — 103 c. Per. Ne 40 VIT oT 02.11.2020 r.

4, KoHcnekT Jekuuii mo auciuiiinae «dusmka» (B 2-X 4YacTax), 4acTh |
«Mexanuka. MonekynspHass ¢usuka» (W9 CTYIEHTOB, OOy4YarouMxcs Mo
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Hamnpasiiennto moarotoBku 20.03.01 «Texuocdepnas 6e3omacHocThY) / Coct. C.A.
Kawmenes. — JIyranck: 'OY BO JIHP «JII'Y um. B. Jansa», 2021. — 199 c.

5. Koncrmekr nekmuit nmo gucuuiuinie «®Pusuka» (B 2-X 4YacTiIX), 4acTh 2
«Jnexkrpomarnetusm. Ontuka. Ousuka atoma» (s CTYIEHTOB, OOYYaIOIIUXCS MO
Hamnpabiiennto noarotoBku 20.03.01 «Texnocdepnas 6e3onacHocth») / Coct.: C.A.
Kamenes. — JIyranck: U3a-so JII'Y um. B. [lans, 2023. — 172 c.

6. Metoauueckue yka3zaHUs K MPAKTUYECKUM 3aHATHSIM MO JAUCHUILIIAHE
«Duszuka» (B 2-X yacTax), yacth 1 «Mexanuka. MonekymsapHas ¢usuka» / Cocrt.:
C.A. Kamenes, B.A. I'peuka. — JIyranck: U3na-Bo JII'Y um. B. Hansa, 2020. — 188 c.

/. Metoauueckne yKa3zaHUs K MPAKTUUYECKUM 3aHSATUAM IO JUCIUILUIMHE
«Dusukay (B 2-X 4acTsX), 4acTh 2 «DNEKTPUUYECTBO U MarHeTu3M. OnTuka. AToMHas
u saepHas gusuka» / Coct.: C.A. Kamenes, B.A. I'peuka. — Jlyranck: U3a-so JII'Y
uMm. B. Jlans, 2021. — 194 c.

8. Metonuueckue ykazaHusi K JabopaTOpHBIM paboTamM IO JUCHUILIIMHE
«O0muit puznyeckuil MpakTUKym» (B 6-TH 4acTsAx), 4acTh 1. «BBeneHue B 0OImIMii
buszndeckuii npakTukyM. [IpubopHbIi cemuHapy (IIs1 CTYJIEHTOB HampaBJICHUS
noarotoBku 03.03.02 ®usuka) / Cocrt.: E.}O. JIsmran, H.B. Copoka — Jlyranck:
Wzn-so JIT'Y um. B. dansa, 2021. — 50 c.

9. Metoauueckne ykazaHusi K JIabopaTOpHBIM paboTaM M0 JUCHUILIAHE
«O6mumit  puszndeckuit mTpakTUKym» (B 6-TH dYacTax), yacTth 2. «MexaHuKa.
Mexanunueckue kojiebanus u BonHbl» / Coct.: E.1O. JIemmtBan, A.B. Yanenko, H.B.
Copoka — Jlyranck: Wzn-o JII'Y um. B. Hama, 2021. — 79 c. Per.Ne 0756
01.20.04.2021 .

10. Meroauueckue yka3zaHus K JIaOOpaTOpHBIM paboTaM MO AUCIUILUIUHE
«O0muit ¢u3ndeckuii MpakTUKyM» (B 6-TH dacTsIX), 4acth 3. «MoJekymspHas
dbusuka» (st crynento HanpasiaeHus noarotoBku 03.03.02 dwuszuka) / Coct. E.N.
Xapuenko, E.}O. JIeimtBan — Jlyranck: M3a-so JII'Y um. B. lans, 2022, — 55 c.

11. Metoauueckue yka3zaHdhs K JIaOOpaTOpHBIM paboTaM IO JAUCIHUILINHE
«O0umit pusznyueckuii TPaKTUKyM» (B 6-TH 4YacTsX), 4acTh 4. «DIEKTPUYECTBO U
MarHeTu3smM» (IJ1si CTyJAeHTOB HampasieHus moarotoBku 03.03.02 dwusuka) / Cocr.
E.N. Xapuenko, C.A. Kamenes — Jlyranck: U3a-so JII'Y um. B. [lans, 2022. — 84 c.

12. Meroaudeckrue yka3zaHHs K J1a0OpaTOpHBIM padoTaM IO JIUCITUILINHE
«O0muit  pusnueckuii mpakTUkym» (B 6-TH dacTax), 4acth 5 «Onrtukay (mns
ctynenToB Hampasienus noarotoBku 03.03.02 dwusuka) / Coct. E.W. Xapuenko,
A.B. Yanenko — Jlyraunck: M3n-po JII'Y um. B. Jlans, 2022. — 60 c. Per.Ne 0712 ot
11.02.2022 r.

13. Metoauveckue yka3zaHus K JIaOOpaTOpHBIM paboTaM IO JAUCIHUILINHE
«OO0muit Ppuznueckuii MpakTUKyM» (B 6-TH YacTsX), 4acTh 6. «Pusuka aromay (A
ctynenToB Hampasienus moAarotoBku 03.03.02 dwuszumka) / Cocr. E.M. Xapuenko,
C.A. Kamenes — Jlyranck: U3a-so JII'Y um. B. Jlans, 2022. — 25 c.

14. Meroandeckrue yKa3zaHHsl K CaMOCTOSITEIbHOM padoTe MO IUCHUILUIMHE
«®wmsukay» / Coct. E.}O. JIemmrBan, A.B. Yanenko. — Jlyranck: M3a-so JII'Y um. B.
Hans, 2023 — 90 c.
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r) UaTepHeT-pecypcebl:

eMuHnuctepcTBO oOpa3oBaHuss W Hayku Poccuiickonn ®enepanum  —
http://MmunoOpHayKu.pd/

eDenepanbHas ciayxxk0a mo Hag3opy B cdepe oOpa3oBaHUS U HAYKH —
http://obrnadzor.gov.ru/

eMunucrepcTBo oOpazoBanus U Hayku Jlyranckoit Hapoanoii PecnyOnmku —
https://minobr.su

eHaponusrii coBet Jlyranckoit Haponnoit Pecriyonmku — https://nsinr.su

e[lopran @DepepanbHBIX TOCYAAPCTBEHHBIX OOpa30BaTEIbHBIX CTaHIAPTOB
BhICIIEr0 0Opa3oBanus — http://fgosvo.ru

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

eudopmanmonnas cucrema «EanHOe OKHO dOCTynma K 00pa30BaTEIbHBIM
pecypcamy» — http://window.edu.ru/

edenepasibHbIl  LIEHTP HUH(POPMALMOHHO-00pPa30BaTENbHBIX PECYPCOB  —
http://fcior.edu.ru/

JJIEKTPOHHBbIEe OUOJIMOTEYHbIE CHCTEMbI H PeCypPChI

¢ DJICKTpOHHO-OnOMMoTeyHass  cuctema  «KOHCYJIbTaHT — CTyJIEHTa»  —
http://www.studentlibrary.ru/cgi—bin/mb4x

¢ DJICKTPOHHO-OMOIMOTEYHAS cucreMa «StudMed.ru» —
https://www.studmed.ru

e DJIeKTpOHHBIN Katanor Hayuno-rexuuueckoit 6uommoreku FOPI'TTY (HITH) —
https://libweb.srspu.ru/MegaProWeb/\Web

eO0pa3oBarenbHas argopma KOpaiit — https://urait.ru/reqister

eHayunas DJIEKTPOHHAS oubIroTeKa eLibrary -
https://www.elibrary.ru/defaultx.asp

NudopmannoHublii pecypc 0M011M0TEKH 00Pa30BaTEILHOM OPraHU3aumn
eHayunas oubmnoreka umenu A. H. Konsiea — http://biblio.dahluniver.ru/

1. MaTtepuajibHO-TeXHUYECKOE " NporpaMMHoOe o0ecreyeHue

AUCUMILTHHBI

OcBoenue aucuumiauHbl «®PuU3UKa» NOpeAnojaraeT HUCIOJIb30BaHUE
aKaJeMHUYECKUX AayAUTOPUA U y4eOHBIX J1abOpaTOpUi, COOTBETCTBYIOIIUX
JNEUCTBYIOIIUM CAHUTAPHBIM U MPOTUBOIMOKAPHBIM IIpaBUIIaM U HOPMaM.

[Ipouee: pabouee MecTO MpernoaaBaTENsl, OCHAIIEHHOE KOMIIBIOTEPOM C
noctynom B IHTEpHET.
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IIporpammHoe obecnieyenue:

DyHKIUOHATBHOE
Ha3HaYeHHe

BecmiiatHoe
MPorpaMMHoe
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

IHacnopt

OLICHOYHBIX CPEACTB 0 Y4e0OHOI JUCUHUIJINHE

«Duzuka»
[lepeyenb KoMmIeTEHIMM (PJIEMEHTOB KOMIIETCHIUM),

pe3yabTaTe OCBOCHUS yueOHOU JUCIUILTUHBI (MOIYJIS) WU MIPAKTUKU

bopMHpyeEMBIX B

WNHpukaTopsl
= Drambl
No Kon } (DopMmepOBKav JIOCTHIKCHU I KOHTpOJEpreMme TEMBI (opmHpoBanu3
o/ | KOHTPOIMPYEMOIi | KOHTPOIMPYEMO| KOMITETeHIIH SHO y4eOHOHN JUCIUTUINHBI, (cemecTp
KOMIICTCHITUH KOMITCTCHI[UH peauzyemon MIPAKTUKU
M3y4EeHus)
JIUCITUTLITHE)
1 | VK-1 Crrocoben VK-1.1, Tema 1. Mexanuka. 1
OCYIIIECTBIIATH YK-1.2. Tema 2. Mexanuka 1
KPUTHUYECKHI JKUJIKOCTEH U Ta30B.
aHanm3 Tema 3. Konebanus 1 BOTHBL
npo6nern)1x Tema 4. OCHOBBI MONIEKYJISIP-
CHTyalit Ha HOH (DM3HUKU U
OCHOBC TEPMO/IMHAMUKH.
CHCTEMHOTO Tema 5. DeKTpUIecTBO. 2
TIO/X01a, Tema 6. MaraeTusm. 2
BHIpA0ATHIBATS Tema 7. Onrruka. KBanToBast 2
cTpaterio MIPUPO/IA U3ITyUCHHUSI.
JICUCTBUH.
Tema 8. AtoMHas u siziepHast 2
¢busmka.
IToxa3zaTenau u KPpUTEPpHUH OLICHUBAHUA KOMHeTeHHHﬁ, OIIHUCaHHuE INIKAJI
OLICHUBAHUA
No Kon Kontponupyembie| HanmenoBanue
. /11 KOHTPOIMPYEMO [lepeuensp mIaHNPYyEMbIX PE3YIHTATOB TeMBI yaeOHOMI OIIEHOYHOTO
1 KOMITETEHITHH JUCITATUINHBI CpencTBa
1. | VK-1 3HaTh: coaepKaHUE pa3aeciaoB (Gu3uKH; 3aKoHbI | Tembr 1-8 Bompocer
(M3UKM W TpaHWIBl WX MPUMEHUMOCTH, 9K3aMEHAI[NOH-
YK-1.1 OCHOBHBIE BETTMINHBI U (PU3HICCKIE KOHCTAHTHI, HEIX paloT,
YK-1.2 WX ONpeAeTIeHne, CMBICI, CIOCOOBI U eTUHUIIBI KOHTPOIIbHBIE
WX W3MEPEHWs; Ha3HauYeHHEe ¥ MPUHIIUIEI paboTEL.

JECTBUS BAKHEHITNX (pr3HUecKuX MprOOPOB.
YMerb: OCYIIEeCTBISITh TONCK HEOOXOIUMON HH-
(dbopmanny, NPOBOAUTE €€ KPUTHUYECKUN aHaTIU3
1 0000maTe pe3yabTaThl aHaMM3a; padboTaTh C
nmpubopaMu ¥ 0OOPYAOBaHWEM COBPEMEHHOM
(mzmueckoit 1abOpaTOPHH; HCIONB30BATh pPa3-
JUYHBIE METOIUKH (U3NUECKHX H3MEPEHHH U
00pabOTKH SKCHEPUMEHTAILHBIX JaHHBIX.
Brnaners: MeTogamu cucremarnsanu uHpopma-
LMY, HaBbIKAMH MOCTAHOBKHM M PELICHUs 3ajad;
MeTroAaMu  (U3MKO-MAaTEMAaTHUYECKOr0 aHaIn3a
IUISL PEIICHHs] eCTECTBEHHOHAYYHBIX 3ajad; Ha-
BBIKAMH 00pa0OTKH M WHTEPIPETUPOBAHUS pe-
3yJIbTATOB SKCIEPUMEHTA; HAaBBIKAMH HCIIONB30-
BaHUS OCHOBHBIX OOIIE(PH3NYECKHX 3aKOHOB;
METOOJIOTHEN pelIeHHs] 3aJad BCEX pPa3/iesioB
obeil puzuku.
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DoH/IbI OIIEHOYHBIX CPEICTB MO AUCHUILTHHE «DU3HKa»
Bonpockl K KOHTPOJIBHBIM padoTam:
TecTbl
1 cemecmp

1. MaTCpI/IaJ'IBHaH TOYKa ABMKCTCA BAOJb OCHU OAXV, 3aBUCHUMOCTb KOOPJAHWHATBI X OT

BpeMeHM t umeer Buag X =3+ 2t +05t°. OnpenenuTte 3HAYEHUE CKOPOCTH TOUYKH B

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

2. 3a 3 cexyH/bl CKOPOCTh PaBHOMEPHO BbIpocia ¢ 3 km/4 10 39 km/4. Onpenenursb

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

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

4. Ha marepuanbHyl0 TOYKY JEHCTBYIOT JIBE€ B3aUMHO NEPHNEHIUKYJISPHBIE CHUIIbI
0,3 Hu 0,4 H. PesynpTupytomias cuia 1elCTBHS paBHa...
A)0,1H; b)0,7H; B)0,5H; I')-0,1H.

5. C KakoW CHJIOM HYXXHO JIEMCTBOBAaTh Ha TEJIO0 MAacCOM M=3 Kr, 4TO OBl OHO
JIBUTajioch ¢ MOCTOSHHBIM ycKopeHueM a=1,5 m/c??
A)9H; B)2H; B)0,5H; I')4,5H.

6. K npyxune, pactsayroil Ha 3 cm npwioxkeHa cuia 39 H. Hailtu xEcTkocTh

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

7. Uemy paBHa KMHETHYECKasi YHEPTHUS IIapa Maccoil 4 Kr, 001a1al0IIero UMIyI5COM
12 xr-m/c?
A) 36 Ix; b)24 JIx; B) 18 Ix; T')6 dx.

8. HaliTu MOMEHT WHEpIIMN MaTEePHAIBHOW TOYKH ¢ Maccod M=9 kr, ynainéHHOW OT
OCH BpaIlleHUsI Ha paccTosHue =9 cM.
A) 729 xr-m?; B) 81 xr-m?%;, B) 0,073 kr-m?; T') 1 kr-m2.

9. MoMeHT MHepuuM Koneca 5 kr-m?. Kakoil MOMEHT cHJ NPHIOKEH K KOJecy,
BpAIAIOIIEMYCS C YIIIOBBIM yckopenueM £=0,02 pan/c?
A)0,4H™M; B)0,5H-M; B)0,004 HwMm; I')0,1 Hwm.
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10. OmnpenenuTs MOMEHT MMIYyIbca Teld C MOMEHTOM HHEpPUMH J=2 Kr-M?,

BpalIAIOIIETocs ¢ YIIIOBOM CKOPOCThIO w=8 paJi/c.
A) 16 kr-m?/c; B) 4 kr'm?/c; B) 0,25 xr'm%/c; T) 1 kr-m?/e.

11. Ckonbko monekyn B 1000 mosb BemiecTBa?
A) 6,02:10%; B) 10% B)6,02:10%; T) 100.

12. CkonbKo KOJIMYECTBa BellecTBa B 32 rpammax kuciopoja 0,?
A) 0,001 monb; B)2 mons; B) 32 monb; ') 1 moib.

13. Onpenenuts MossipHyto Maccy HSOa.
A) 78103 kr/monb; B) 98:10°3 kr/mons; B) 98 kr/mons; I') 50-107 kr/Mons.

14. Beipaszuts Temnepatypy 27 °C B eqununax usmepenus CHU.
A)273K; b)117°C; B)300K; I')27°C.

15. Kak u3MeHUTCS AaBJI€HHE HUICAIBHOIO Ta3a, HAXOJAIIErocs B TepPMETUYHOU
e€MKOCTH npu nossiieHny temnepatypsl ¢ 300 K go 450 K?

A) Beipacrert B 1,5 pa3a; b) nonusurcs B 1,5 pasa;

B) Beipacter Ha 150 [Ta; T') monusurcs Ha 150 Ila.

16. Kak u3meHuTCs AaBieHUE UI€abHOTO T'a3a PU YBEIMYEHUH KOHIICHTPALUU B 3
pa3a v CHWKEHUU TePMOJMHAMUYECKON TeMneparypsl B 2 paza?

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

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

17. Kakas paboTa coBepiuaeTcs MaeaabHbIM ra3oM Ipu pacmupernu ot 2 M3 1o 7 m3
u noctostHHOM nasienHuu 100kIIa?
A) 500 x/Ix; B) 20 xIx; B) 50 mx/x; I') 0,02 xJIx.

18. NneanprHOMY razy cooOmmm KomdecTBO TerioThl Q=5 k/[x. Kak usmenurcs
€ro BHYTPEHHSISI DHEPTHS OH COBepIIUT padboTy A=3 k/[x?

A) yBenuuurtcs Ha 2 k/[x; bB) ymenbmurcs Ha 2 k/[x;

B) yBenuuutcs na 8 k/Ix; [') ymenbmutcsa Ha 8 kK.

19. OnpeaenuTh K.I1.J. TIpoOIiecca, €CIIM ra3 MOJYYHI OT HarpeBaTess KOJIUIeCTBO
TeroThl 9 kJk, a oxnaguTtento nepeaan 6 kJx.
A)1/4; B)2/3; B)1/2; T)1/3.

20. KakoBa Temmneparypa oxmaautens npu mukie Kapno, ecnu k... mukna 0,2, a
Temrieparypa Harpesatens 400 K?
A)333K; B)80K; B)320K; I')480K.
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2 cemecmp

1. Kak wu3MeHuTCs cuia B3aUMOACHCTBUSA JBYX TOYEYHBIX 3apsA/lOB, €CIHU
ANEKTPUYECKUI 3apsia KaXJAO0ro YBEIMYUTh B 3 pa3za, OJAHOBPEMEHHO YBEIUYUB
paccTosiHAE MEXAy HUMH B 3 pasa?

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

B) ymensmutes B 3 paza; [') yBenuuutes B 9 pas.

2. KakoBa HampssKeHHOCTb JJICKTPUYECKOTO TMOJsl, €CIM Ha TOYEUHBIA 3apsl
BesmunHbl 0,2 K geiictByet cuna 100 H?
A) 20 B/m; B) 500 B/m; B) 0,002 B/m; TI')20 B.

3. Uemy paBeH MOTEHIUAT DJIEKTPUYECKOTO MOJIs B TOUKE, B KOTOPOU IJIEKTPUUECKUI
3apsia BenmunHoi 0,03 Ko obnanaer sueprueit 0,18 x?
A)15B; b)0,054B; B)21B; I')6B.

4. Haiitn QJICKTPOCMKOCTD IBYX KOHACHCATOPOB, CMKOCTBHIO 3 MK(D, COCAMHCHHBIX
ITOCJICI0OBATCIIBHO.

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

5. HaliTu 371eKTpOEMKOCTh JIByX KOHJAEHCATOPOB, EMKOCThIO 3 MK®D, COEIMHEHHBIX

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

6. B ogHOpOHOE 3MekTpuueckoe Mmoje ¢ HamnpsokeHHocTh E=1800 B/M momecTmim
TURJIEKTPUK C JIUAJIEKTPUYECKOW MPOHUIIAaeMOCThI0 £=6. KakoBa HampsKeHHOCTD
1OJIsL BHYTPH IUAJIEKTpUKA?

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

7. Kaxoii 3apsi JOJDKEH IPOUTH Yepes3 MonepeyHoe CeUeHUE MPOBOAHMKA 3a |
MUHYTY, 4TOOBI TOK ObLIT paBeH 60MKA?
A) 10°Km; B)6010°Km; B) 10°Kn; TN 3,6:10° Ko

8. Kaxkoit Tok moteder uepe3 pe3uctop conporupienneM R=2500 Om npu pazHOCTH

MOTEHIMAJIOB Ha ero KoHIiax 10B?
A)250 A; b)250mA; B)4mMmA; T4 A.

9. Kakas sHeprus BoIaesieTcsl B MPOBOAHKKE ¢ conpoTuBierreM 300 Om 3a
MOJIMUHYTHI NpU NpoTekaHnuu Toka 200 MA?
A) 6 JIx; Bb) 1800 Ix; B) 360 Hdx; I')9 x/lx.

10. /IBa pesucropa, conpotuBiaeHneM 2 OM KaXKIbIi, COETMHEHBI TapauIeIbHO.
KakoBo conpoTuBiI€HHE TAKOTO COCTUHEHUS ?
A)40mMm; b)10Mm; B)2Owm; I')3 Owm.

17



11. DnextpoH (3apsn -1,6:107 %K) Breten co ckopocThio V=5 M/C B 0JHOPOJHOE
MarautHoe nosne B=300 MxTn neprneHIuKynsipHO TUHASAM UHAYKIUHA. OnpenennuThb

3HAa4YCHUC CUJIBI, I[efICTByIOHleﬁ Ha HpOTOH B MAardiuTHOM II10JIC.
A)2,4103H; B)2,410%2H; B)2,410H; I)0H.

12. Kak u3meHuTCs cuiia 1elcTBUS OJHOPOJIHOIO MAarHUTHOTO MOJISl Ha 3JIEKTPOH,
€CJIM YTOJI MEXY CKOPOCTBIO 3JIEKTPOHA U BEKTOPOM MAarHUTHOW MHIYKUUU
n3meHuTsb ot 30° go 90°?

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

B) yBenuuurcs B 3 pa3a; [') ymensiiurcs B 3 pasa.

13. OHpCIIeHI/ITe BCPHOC HAIIPABJICHUC CHUJIbI HopeHua IJIA OTPULATCIBHOI'O 3apsaa.

v v v v
-q g -q g g Fl EI g
.—> = — - -q -q
TFI A Fx B B r

14. OHpC}IGHI/ITL BCPHOC HAIIPpAaBJICHUC JIMHUMN WHAYKIIUNU MATrHUTHOT'O I1OJIA
HpHMOHHHCﬁHOFO IMPOBOJHHKA C TOKOM.

AT AT AT At

15. Kak u3mMeHuTCSt MHAYKIMS MarHUTHOTO TOJIsI, CO3/1aBAEMOT0 OECKOHEUHO
JUTMHHBIM TTPOBOJTHUKOM, €CJIM CHITy TOKa YBETUYHTH B 1,5 pa3za, a TOuKy
HAOIIOJICHUS YAIUTh Ha paccTosiHUE B 3 pasa Oobiiee?

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

B) He usmenurcs; 1) ymensiutes B 1,5 pasa.

16. Ecnu cuty Toka B ABYX MapaJljieIbHBIX TPOBOAAX YBEIUYHUTH BABOE, a
pacCTOsSIHUE MEXITY HUMH YMEHBIIUTH B 3 pa3a, TO CUJia UX B3aUMOJICHCTBUAL. .
A) yBennuutcs B 12 pa3; b) yBenuuutcs B 6 pas;

B) ymenbmutces B 6 pa3; I') ymensinTcs B 12 pas.

17. Inockuii kouTyp miomansio S=200 cM? HaXOAUTCA B HOCTOSHHOM OJHOPOIHOM
MarHuTHOM MoJie ¢ naaykuued B=0,3 Txn tak, 4To JIMHUK MarHUTHOW WHIYKIINU
MPOHU3BIBAIOT IJIOIIAIb MO yriioM 60° k HopManu KoHTypa. OnpeaenuTs NOTOK
MAarHUTHOM MHIYKIIMHU Ye€pe3 KOHTYP.

A) 0,03 B6; b)0,3B6; B)30B6; I')3wmB6.

18. Kak u3mMeHuTCca MNOTOK MAarHUTHOW MHAYKIIMU YePe3 KPYIJIbI MIIOCKUI KOHTYP,
€CJIM MarHuTHas UHAYKIUS yMEHbIIUTCS B 3 pa3za’?

A) yBenmuutcs B 3 pa3a); b) ymenbmutes B 1,5 pas;

B) ymensbiutces B 9 pa3; I') ymenbiuTcs B 3 pasa.
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19. MarHuTHBIN NOTOK Yepe3 NPOBOASIINA KOHTYP U3MEHSAETCS PABHOMEPHO TaK, YTO
3a 5 muHyT Bo3poc ¢ 0 B6 1o 10 B6. Onpenenuts 3/IC B KOHTYpE.
A)0,5B; b)2B; B)0,03B; I')50B.

20. ITpoBoasias paMKa IIOMAnAb0 S=9 cM? Bpamaercs ¢ yriaoBoil CKOPOCTBIO m=6
¢! B omHOpoaAHOM MarauTHOM 10J1€ ¢ B=0,45 T, OnpenenanTs MaKCUMaIbHOE
3HaueHnue J/[C B pamke.

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

21. KakoBa u3iy4aTensHocTh 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 U3Jy4aTeIbHOCTh A0COIIOTHO YEPHOTO Tella, €U TeMIepaTypa ¢
300 K yBennuunacs Ha 300 K?

A) yBenuuutcs B 4 pa3a; b) yBenuuuTcs B 2 pasa;

B) yBenuuurcs B 16 pa3; ') He u3amMeHurcs

23. KakoBa jjiuHa BOJIHBI, HA KOTOPYIO MPUXOJAUTCS MaKCUMyM SHEPTHH H3TydCHUS
a0COJIFOTHO YepHOTO TeJa mpu Temieparype 36,6 °C?
A) 9,37 mxm; B) 79,23 mxm; B) 0,63 mxm; I) 0,48 Miwm.

24. OnpenenuTh Maccy (poToOHA U3TyUEHUS C JUTMHOW BOTHBI 550 HM.
A)9,1-103% kr; B) 1,67-10%" kr; B) 4,02:10% kr; T) 6,67-10 k.

25. KakoBa paboTa BeIXO/a JICKTPOHOB U3 MeTallia, eciu GpotodrddeKkT HaunHaeTcs
TpHU yacToTe u3ayuenus 5,28-10% 'y u Boime?
A)3,5-10%° IIxx; B)1,6:10%° Ix; B)4,0-107%° JIxx; T')4,7-10%° Ix.

26. CormacHo mocTyaaTaM bopa, ompeneauTh MOMEHT HMIYJbCa 3JEKTPOHA Ha
craioHapHoii opoure ¢ N=3. ITocrosunas [Tnanka #=1,05-103* Ix-c.
A)3,15:103 IIxx-c; B)1,05-103 Txx-c; B)2,1:1034 JIx-c; T)4,2:103 Ix-c.

27. Slapo 4Be’ umeer. ..
A) 4 neiitpona u 7 npotoHoB; b) 4 HeliTpoHa U 3 MPOTOHA,;
B) 4 npotona u 7 nelitponos; [I') 4 mpoTtoHa u 3 HeWTpoHa.

28. Uemy paBHO cpeaHee BpeMs KU3HH T PaJUOAKTUBHOTO SIpa, €CIU MOCTOSTHHAS
paZMOaKTUBHOIO pacnaja pasHa 1 ul?
A)0,28:103%¢c; B)60c; B)3600c; I)lc.

29. Kak W3MEHUTCSI aKTUBHOCTH M30TOIMA C TIOCTOSTHHOM paliOaKTUBHOTO pacmaaa
A=1 mun 3a Bpemsa t=41,6 c?

A) yMEHBIIUTCS MTOYTH JI0 HYJIs; B) ymenbimres B 1,4 pasa;

B) ymenbmurcs B 1,17-10%8 pasza; I') ymensimmTes B 2 pasa.
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30. B pesynsrate spepHoii peakuum 7N44+;He?*—X+1H! obpasosanocs sapo X.
CKOJIbKO HYKJIOHOB BXOJHUT B COCTaB sipa X?
A)17; B)8& B)9; I)O.

Kpurepuu n mkasna oueHMBaHMS 110 OLEHOYHOMY cpeacTBy «TecTbi»

[Mkana OLICHUBAHUS Kputepuii onenuBanus
(uHTEpBaJ OAJIIOB)
5 KontponbHast paboTa BbIITOJHEHA HAa BBICOKOM YPOBHE (TIPaBHIIBHEIC
orBeThl Janbl Ha 90-100% Bompoco/3aaa4)
4 KontponbHast paboTta BbIIOJTHEHA HA CpelHEM YpOBHE (ITPaBUIIbHBIE
OTBETHI 1aHbl Ha 75-89% Bompocos/3aaaq)
3 KontponbHas paboTta BbIOJIHEHA HA HU3KOM YPOBHE (TIPaBHIIbHBIE OTBETHI
naHbl Ha 50-74% Bonpocos/3a1a4)
2 KontponbHast paboTa BBIITOJTHEHA HA HEYIOBJIETBOPUTEIILHOM YPOBHE
(mpaBuJIBHBIE OTBETHI 1aHbl MeHee YeM Ha 50%)

OueHo4YHbIE CPeCTBA ISl MPOMEKYTOUYHOM aTTecTAlUN (IK3aMeH)
Teopernuyeckue BONpoOCHI
1 cemecmp

. Cucrema otcuera. Tpaexropus. [Iyts. [lepemenienue.
. Cxopoctb. Yckopenue. TaHreHIUalbHOE U HOPMAJIbHOE YCKOPEHHUE.
. Kunemaruka u xapakTepuCTUKN BPaIllaTEIbHOTO IBUKEHUS.
. 3akonsl HetoTona. Cuna. Mmnynsc. Macca.
. Cunbl B mpupoze. Bunbl B3auMoaencTBus.
. 3aKOH COXpaHEHUS UMITYJIbCA.
. JIBM>KEHUE Tena MEPEMEHHON MaCChI.
. KorcepBatuBHbie cuiibl. PaboTa. MomHOCTS.
. Kunernueckas sneprus. [loreHunanpHas sHEpPrus.
10. 3akoH coxpaHEHUs SHEPTUH.
11. Ilentp macc. JIBuxeHHE LIEHTpa Macc TBEPAOTO Tea.
12. Mowment uneprun. Teopema IlITeitHepa.
13. Kunerudeckasi SHEpPTUs BpaICHUS.
14. MomeHT cuiibl. MOMEHT UMITYJIbCA.
15. Pab6ora nipu Bpamienuu Tena. OCHOBHOE YpaBHEHUE TUHAMUKH
BpalIaTEIbHOIO JIBH>KCHUS.
16. 3akoH coxpaHEHUsI MOMEHTAa UMITYJIbCA.
17. TlpeobpazoBanwus ['amunes. [Toctymater CTO.
18. TIpeobpazoBanus Jlopenma. CnenctBust u3 nmpeodpaszoBanuii JlopeHa.
19. HeuneprimaabHbIe CHCTEMBI OTCUETA.
20. KonebarenpHbIii iporiecc. ["apMoHnueckne konebaHus. Y paBHEHHE
rapMOHUYECKUX KoJeOaHuil. XapakTepUCTUKHU KOJIeOaHU .
21. YpaBHEHHE 3aTyXalOMUX KOJIEOAHUN U €T0 perIcHHE.
22. YpaBHEHHE BBIHYKJICHHBIX KOJICOaHMIA U eTo perieHne. Pe3onanc.
23. llpyxuHHBIN MasTHUK. PU3NUECKUI MasTHUK. MaTeMaTHYeCKUH MasTHUK.

O©CooO~NOoO Ol WN -
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24. CnoxeHne TapMOHUYECKUX KOJIeOaHMi.

25. MexaHnueckre BOJIHBI. YpaBHEHHE Oeryiieil BOJHbL. AMIUIMTYAA, 4acTOTa,
JUTMHA BOJIHBL, (Da30Basi CKOPOCTh BOJIHBL. BoTHOBOE ypaBHEHHE.

26. [Ipunuun cynepno3uunu BoiH. MHTepdepennns BoaH. CTosure BOJTHBL.

2. 3BykoBbie BOJIHBL. DddekT [omnepa. Yibrpa3syk. MHbpa3Byk.

28. Cuna ApxumMena. Y ciioBHUe IIJIaBaHUs Tell.

29. YpaBHeHHE Hepa3pbIBHOCTU CTpyW. YpaBHeHue bepnymnu. JlamuHapHoe u
TypOyneHTHoe Teuenue. Yucno PeliHonbaca.

30. OCcHOBHBIE TMOJOXKEHUS MOJEKYIsIpHO-KHMHeTHUeckoi Teopun (MKT).
OcCHOBHbBIE MOHATHUS U ONPEIETICHUS MOJIEKYISIPHOU (PU3UKH.

31. Uneanbubiii ra3. CBoicTBa uAeaJIbHOrO Ta3a. TepMOJMHAMUYECKHE
napaMmeTpbl COCTOSTHUS.

32. OcnoBHoe ypaBHenne MKT (VpaBuenue Knaysuyca). VYpaBHeHue
COCTOsIHUSA uaeanbHoro rasza (Ypasuenue MenaeneeBa-Knaneipona).

33. U3onporiecchl, 3aKOHBI U30IPOLECCOB. P-V THarpaMMbl H30MPOIIECCOB.

34. Ypasuenue Ban-nep-Baanbca. IlonpaBku ypaBHenus Ban-nep-Baanbsca u
ux puszndeckuii cmbici. M3otepmbl Ban-nep-Baansca.

35. Pacnipenennenne MakcBena. XapaKTepHbIE CKOPOCTH paclipe/iesieHus
Makcseia.

36. Pacnipenenenue bonbimana. bapomerpuueckas popmya.

37. SIBneHus mepeHoca B TEPMOJAMHAMHYECKH HEPABHOBECHBIX CHCTEMaXx.
TennonpoBognocTs. Auddysus. BaskocTs.

38. Uucno  cremeneil  cBOOOABI  MOJIEKYJbl.  BHyTpeHHsiE — sHeprus
TEPMOJANHAMUYECKON CHCTEMBI. 3aKOH PAaBHOPACHPEAEIICHUS SHEPTUU IO CTENEHSM
cBOOO/IBI.

39. Pabora, coBepiiaemas cucTeMol Mpu W3MEHEHUU oObema. OmnpeneneHue
paboThI, cOBEpIIAEMO TEPMOIMHAMUYECKONW CUCTEMOM TPU U30IIpoIIeccax.

40. Ileppoe Havasio TepMoauHaMHuKW. CHEACTBUS H3 IEPBOro Hayaia
TepMOANHAMUKHU. VI3MeHEeHne BHYTPEHHEN SHEPTUH IIPH U30IPOLIECCAX.

41. KonmnuecTBO TEIIOTHL. AnnrabaTuuecKuid mporecc. YpaBHEHUE aauadaThl.
P-V nuarpamma aana®aTtuyeckoro mpoiecca.

42. TermoeMKoCTb. VYpaBHeHue Maiiepa. [TokazaTenn aauadaTsl
(ko3 durment Ilyaccona).

43. TlonmuTpomHbIN TIpoIIecC. Y PaBHEHHS! MOJTUTPOIIBI, TTOKA3aTeNb MOTUTPOIIHI.
IToka3aTenp MOJIUTPONBI JUIs1 H30IPOLECCOB.

44, TenmoBas mamuHa. KpyroBeie mporecchl: p-V amarpamma, paboTa mpu
KpyrosoM npouecce, KIT/I.

45. lluxn Kapuo: p-V nauarpamma, onucanue mnpoueccoB 1mukina, KITJI.
Teopema KapHo.

46. TepMoaguHAMUYECKOE OnpeAceHne SHTPOITHH. Craructrueckoe
onpezenenye 3HTponuu. OCHOBHBIE CBOMCTBA SHTPOIUHU.

47.VI3MeHeHWe  SHTPONMU  TpU  H30Mpoleccax.  Bropoe  Hayano
TepMorHaMHUKHU. CeCTBHUS U3 BTOPOro Hayajga TePMOANHAMUKH.
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2 cemecmp

1. DnexTpuyeckuil 3apsa U 3aKOH ero coxpaHeHus. 3akoH Kysona.

2. Dnextpuyeckoe noje. HanpsykeHHOCTh 31eKTPUYECKOro MoJIs.

3. Teopema I'aycca u e€ mpuMeHeHuUe.

4. PaboTa mpu nepeMeIIeHny 3apsia B SJIEKTPUUECKOM TOJIE.

5. Hupkysuus Bextopa E.

6. [loTeHiman v pa3HOCTh MOTEHIIUATIOB. DKBUIIOTCHIIUATBHBIEC TTOBEPXHOCTH.

7. CBsI3b MEX]Ty HANPSHKEHHOCTHIO Y TIOTEHIIUAJIOM.

8. JIMpneKTpuKH U IPOBOHUKH B AJICKTPUUECKOM TOJIE.

9. BekTop 271eKTpUUECKOro CMEICHHUS.

10. Dnexrpoemkoctb. Konnencarop. CoeiuHeHHE KOHEHCATOPOB.

11. DHeprus 3apsKEHHOTO KOHACHCATOPA. DHEPTUs AIEKTPUUECKOTO TTOJISI.

12. Tloctosiuublit  2nekTpuueckudd  Tok. Cuia TOKa, IUIOTHOCTh — TOKA.
Conpotusnenue. Dnexrpoasuxymias cuia (3C).

13. 3axon Oma jJ1 yyacTKa U MOJTHOM e,

14. 3akon JIxoyns-JleHia.

15. PasBerBnieHHbIe aekTprueckue 1enu. [IpaBuna Kupxroda.

16. MarautHoe none. MHAyKIus 1 HAlIpsDKEHHOCTh MAarHUTHOTO TTOJIS.

17. 3akon buo-CaBapa-Jlamnaca u ero npuMeHeHue.

18. B3aumoeiicTBue TOKOB. 3aKkoH Amrepa.

19. Dnexrpudeckas yactuia B MaruuTHOM nose. Cuna JlopeHna.

20. CutoBeie TMHUM MarHUTHOro Tofist. [lupkyssiiust BektopoB B 1 H. Teopema
O MOJIHOM TOKE.

21. MaruutHslif notok. PaboTta no nepemenieHuio Toka B MAarHUTHOM TIOJIE.

22. SIBneHue »neKTpoMarHuTHOM uHAyKIMH. 3akoH Dapajes. Bpamenne
pPaMKH B MArHUTHOM IIOJIE.

23. SIBnenue caMOMHIYKIMH. HIYKTUBHOCTH KOHTYpA.

24 I3MeHeHne TOKa MPHU 3aMbIKAHUH 1IETIH ¥ Pa3MbIKAaHUH IICTIH.

25. DHeprus MarHUTHOTO TOJIA. DHEPTusi KOHTYpa ¢ TOKOM.

26. Konebarenpubiii KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS.
®opmyiia Tomcona.

27. 3aTyxaline U BBIHYKICHHBIE JJICKTPOMAarHUTHbIC KOJIeOaHusI.
HuddepennmanbHoe ypaBHEHNE KOIEOAHU U €TO pelieHue.

28. Ilepemennbiit Tok. 3akoH OMa 17151 IEPEMEHHOTO TOKa. MOIIHOCTD
MIEPEMEHHOT0 TOKa. BEKTOpHbBIE IHarpaMMBl.

29. OcHOBHBIE 3aKOHBI reoMeTprdecKor onTuky. [Ipuaiun depma.

30. ®opmyna TonkoW JmH3BL [locTpoeHne H300paKeHWH B TOHKUX JIMH3AX.
doxkyc, (OKyCHOE PacCTOSTHUE, ONTHYECKAs! CHJIA.

31. Unrepdepennus ceeta. Judpaxiws cBera. [Tpumepsr.

32. Tlonspuzanwms cBera. 3akoH Mairroca. 3akoH bprocrepa.

33. [lornomenue cera. 3akoH byrepa.

34. TlpencraBneHune cBeTa Kak dJICKTPOMArHUTHOMN BOJTHEI.

35. TermoBoe M3ITYYCHHUE U €T0 XapaKTePUCTHKHU. 3aKoH Kupxroda.

36. AbcomotHo uepHoe Teno. Dopmyna Penes-Jxunca.

37. 3akonbl cMmemenns Buna. 3akon Credana-boasiimMana.
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38. ®opmyna [lnanka. GOTOHBI.

39. laBnenue crera. @otoaddext. YpaBuenue dhotodrddexra.

40. D¢ddext KomnroHa.

41. SAnepnass mogmens aroma. Iloctymatel bopa. Atom Bomopona wu
BOJI0PO101I0100HBIE aTOMBI 110 bopy.

42. Bonnsl ne bpoiins. CooTHOLIEHNE HEONPEIETIEHHOCTEN.

43. BonnoBas ¢yukuus. Ypasuenue [lpeaunrepa.

44. ATom BomOpoJa B KBaHTOBOM MexaHuke. KBaHToBble uncia. OepMUOHBI U
6030nbL. [Tpuniun [Taymu. [lepuoanueckas cucrema snemeHTOB MeHeneena.

45, CocTaB 1 XapaKTEPUCTUKKA aTOMHOTO SIApA.

46. ledeKT Macchl U SHEPTUS CBA3M SApa. DHEPreTUKA SAAECPHBIX PEAKIIH.

47. PannoakTUBHOCTh. 3aKOH PaJUOAKTUBHOIO pacnaaa. AKTUBHOCTb.

48. SnepHble peakiuu: o-pacmnaj, B-pacnaf, y-usnydenue. [IpaBuna cmerieHus.
Heivitpuno

49. Peakuuu JieneHust U CHHTE3a aTOMHBIX siiep. SlepHble peakiuu mo
NEUCTBUEM HEUTPOHOB. LlenHblie peakuu.

IIpakTHyeckue 3axaHuA
1 cemecmp

3agaua 1. J[pukeHue MaTepUalbHONW TOUKM 3aJaHO ypaBHeHHeM X=At+Bt?,
rae A=4 m/c? B=-0,05 m/c?. OnpenennTs MOMEHT BPEMEHH, B KOTOPBI CKOPOCTH
TOYKH paBHA HYII0. HaliTu B ’TOT MOMEHT BpeMEHU KOOPIUHATY U YCKOPEHHE.

3agaua 2. MatepuanbHasi TOuka Bpamiaetcss Ha paccTosHuu =20 cM BOKpYT
HEMOJBMKHOM ocu 1o 3akoHy @=A+Bt+Ct’, rne A=3pax, B=-1pan/c’
C=0,1pan/c>. B wmomenr Bpemenu t=10c omnpenenuTh TAaHTEHIUANLHOE dr,
HOPMAJIbHOE dn M TIOJTHOE 8 YCKOPEHUS TOUKHU.

3agaua 3. Ha rimaakom crone nexuT Opycok Mmaccor Mm=4 kr. K Opycky
NPUBSI3aHbI JIBa IIHYpPA, MIEPEKUHYTHIC YePe3 HEMOABIKHBIC OJIOKU, TPUKPETUIEHHBIE
K MPOTHUBOIIOIOKHBIM KpasiM ctosia. K KOHIIaM HIHYpOB TMOJABEIICHBI THPHU, MACCHI
KOTOpBIX M1=1 kr U Mp=2 kr. HaiiTu yckopeHHe, ¢ KOTOPBIM JBUKETCS OPYCOK, H
CWITy HaTSKEHUS KaKJ0T0 U3 ITHYPOB. Maccoli 6J10KOB U TpeHHEM MPEeHEeOpeYb.

3apaua 4. MatepraiibHass TOYKa MAacCo M=3 Kr ABMXKETCS IOJa JEHCTBUEM
HekoTopoil cunel F cormacHo ypasaenuio X=Ct?>+Dt3, rie C=2 m/c?, D=-0,1 m/c.
Haiitn 3HadeHus 3Tod cuiabl B MOMEHTHI BpemeHH t1=1c u t=2 c. Onpenenuts
MOMEHT BPEMEHH, KOT/Ia CHJIa paBHA HYIIO.

3agaua 5. Opyzaue, )KeCTKO 3aKperyieHHOE Ha KEJIe3HOIOPOKHOU miaTdhopme,
MIPOU3BOJIUT BBICTPEI BIOJIb MOJIOTHA KEJIE3HOW NTOpOru moj yrioM ¢=60° k nuHuHA
ropusonTa. Onpenenuts ckopocTh U oTkata miatgopMbl, eclii CHapsI BEUIETAET CO
ckopocthio v=600 m/c. Macca matdopmsr ¢ opynueM u cHapsimamu M=15 T, Macca
onHoro cHapsima m=20 kr.

3apaua 6. Illap maccoit M;=10 kxr, ABMKYIIUKCS CO CKOPOCTBIO 01=4 M/C,
CTAIKUBAETCS C IIIApOM Maccoil Mpy=4 Kr, CKOpPOCTb »2 KOTOporo paBHa 12 wm/c.
Cuutas ygap npsMbIM, HEYNPYTUM, HAUTH CKOPOCTH # IIApOB TOCIE yAapa B JIBYX
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ciydasix: 1) Manplii mIap HaroHseT OONBIIOW Iap, ABHXKYIIMWCS B TOM K€
HAIMpaBJICHUY; 2) MAapbl JBUKYTCS HABCTPEUy APYT IPYTY.

Bagaya 7. Jlnga cxatus TpYyXHHBI HAa X1=1 CM HYXHO TPHIOXKHTH CHILY
F=10 H. Kakyto paboTy HY>KHO COBEpPILIUTb, YTOOBI C3KaTh NPYKUHY Ha x2=10 cm?

3agaua 8. Onpenenuth JIMHEHHYIO CKOPOCTh U LEHTpa IIapa, CKaTUBLIETOCs
0€3 CKOJIBXECHHS 10 HAKJIOHHOW TUIOCKOCTH BBICOTOM h=1 M.

3agaua 9. Touka coBepiaeT rapMoHHYeckue kosieOanusi. HauOonbinee
CMEIIEHUE Xmax TOUKM PABHO 5 cM, HauOosblliasg CKOpPOCTh Umax= 10 cm/c. Haiitu
YIJIIOBYIO YaCTOTY @ KOJIeOaHUI 1 MaKCUMaJIbHOE YCKOPEHUE 8max TOUKH.

3agaua 10. I'py3ux maccoit m=400 r, moJaBenIeHHbIN K MPYyKUHE, KOJebyercs
10 BEPTUKAJIH ¢ iepuojoM 1=1 c. OnpeaenuTb KeCTKOCTh K MPYKUHBI.

3agaya 11. CxoJIbKO aTOMOB COJIEPXKUTCS B PTYTH: 1) KOJTMYECTBOM BELIECTBA
v=0,2 moup; 2) maccoii m=1r?

3agaua 12. OnpenenuTh KOJIMYECTBO BEUIECTBA V BOAOPOJ]A, 3arOJHSIOLIETO
cocyn o6beMoM V=3 11, eclii KOHIEHTpays MOJIEKy rasa B cocyae N=2 1018 m3,

3agaua 13. B Gamnone Haxogutcs ra3 npu temneparype 71=400 K. Jlo xakoi
Temreparypsl 7> HaJJ0 HarpeTh ras, YToObl €ro AaBJICHHE YBEIUUYMIOCH B 1,5 pa3a?

3agaua 14. bamnon BMmectumocthio V=201 3amojgHeH a30TOM TIpH
temneparype 7=400K. Korga wacte raza wuspacxojoBaiiv, JaBlieHHE B OaijloHe
nonmsmwioch Ha Ap=200 kIla. Omnpenenuts Maccy M HU3pacXOJOBAHHOIO Trasa.
[Ipouiecc cuuTaTh N30TEPMHUYECKUM.

3amaya 15. OnpenenuTh IUIOTHOCTh p BOJASHOIO Tapa, HAXOMSIIErocs MOJ
nasnenueM p=2,5 Ila u umerommero Temmneparypy 7=250 K.

3agaua 16. UneanwHblii Ta3 coBepraeTr nukia KapHo mpu TemiepaTypax
xonoamnbHUKa 1,=290 K u termmoornarunka 71=400 K. Bo ckoyibko pa3 yBeIUuUTCS
KIIJI # uukia, eciid TeMIeparypa TeIIOOTAaTYMKa Bo3pacTeT 10 T1=600K?

3apaua 17. I'a3, coBepmaromuii ks KapHo, otnan temonpueMHuKy 75%
TEIUIOTHI, TOJYYEeHHOM OT TemooTAaTunka. Onpenenuts Temmeparypy 712
TEIJIONPUEMHUKA, €CITH TemiepaTypa terootaaTanka 71=400 K.

3agaua 18. Ilpu kakoi TemmepaTrype CpeaHss KMHETHYecKas SHeprus <eg,>
MOCTYNATENLHOTO ABUKEHHS MOJIEKYIIbI ra3a paHa 4,14 10 21 ][x?

2 cemecmp

3agaua 1. 3apsner Q=1 mxKn u Q=-1 MmxKn HaxomsTcs Ha paccTosHUU
d=10 cm. OmpenenuTh HAPSDKEHHOCTh £ M TIOTEHIHAN ¢ TOJIA B TOYKE, YIAaJCHHOU
Ha paccrossHue =10 cM OT mepBOro 3apsia W Jexalled Ha JTUHUHU, MPOXOJSIICH
4yepe3 MepBbId 3apsi/] NEPIeHAUKYIIPHO HampaBieHnuo oT Q1 k Q2.

3agaya 2. Ha nByX O€CKOHEUYHBIX MapalIeTbHBIX IJIOCKOCTSIX PAaBHOMEPHO
pacmpesiefieHbl  3apaibl ¢ MOBEPXHOCTHBIMH IIOTHOCTAMH 01=0,2 MkKi/M? u
02=-0,3 MxKn/m?. Onpe1eInTh HANPSKEHHOCTD TI0JIs1 MEXK/Y U CHAPYKH IIOCKOCTEIA.

3agaua 3. J[Ba xonaeHcatopa siekTpoeMkocTaMu Ci=3 MK® u Cr=6 MkxD

COCIMHEHBI MapajuIenbHO U npucoearHeHbl K 60atapee ¢ DJIC £=120 B. Onpenenutsb
sapsiabl Q1 1 Q2 KOHJIGHCATOPOB U pa3HocTH nmoTeHnuanoB U u Uz Mexay oOKIIaIoK.
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3agaua 4. Tpu kongeHcatopa emkocTsIMU C1=1 MKk®D, C2=2 MKD u C3=3 MKD
MOTYT OBITh COEIMHEHBl MapajuleIbHO WM IOCJIeN0BaTeabHO. B KakoM ciydae
€MKOCTh 0aTapen KOHAEHCATOPOB OOJIbIIE U BO CKOJIBKO pa3?

3agauya 5. Cuia Toka B MPOBOJHUKE paBHOMEpPHO Hapactaer ot lp=0 no 1=3 A
B TeueHue Bpemenu t=10 c. Onpenenuts 3apsia Q, mpoiieauii B MpoOBOJHUKE.

3apaua 6. Tpu pesucropa conporuBieHusMu R1=1 Om, R=2 Om u R3=3 Om
MOTYT OBITh COEIMHEHbl MapajuleIbHO WM IOCJienoBaTeIbHO. B KakoM ciydae
COMPOTHUBIICHHE OO0JIbILIE U BO CKOJIIBKO pa3?

3agaya /. Cuia Toka B mpoBojHuKe cornpotuBienneM R=100 Om paBHOMEPHO
HapactaeT oT lg=0 10 Imax=10 A B Teuenue Bpemenu t1=30c. OnpeneauTs
KOJIMYECTBO TEIIOTHI Q, BBIICIUBIIIEECS 32 3TO BpeMsl B TPOBOTHUKE.

3agaua 8. [lo mpoBoay, corHyToMy B BHjJE KBajpara co cTopoHou 60 cm,
TEYET MOCTOSIHHBIN TOK 3 A. HallTh MHIYKIIMIO MAarHUTHOTO TIOJIS B IIGHTPE KBajpara.

3agaua 9. [lo oOMOTKEe O4YEeHb KOPOTKOHM KaTylIKH paaunycoMm =16 cm Teuer
Tok |1=5A. Ckombko BuUTKOB N TPOBOJIOKM HaMOTaHO Ha KaTylIKy, €CJu
HaIpsHKEHHOCTh H MarauTHOTO 1011 B ee 1ieHTpe paBHa 800 A/m?

3apaua 10. /[Ba IIUHHBIX MapajyIeIbHBIX MPOBOJIA HAXOASTCS HA PacCTOSIHUU
r=5cm oaun ot apyroro. [lo mpoBogaM TEKyT B MPOTUBOMOJOKHBIX HAIIPABICHUIX
onuHakoBbie TOkU 10 A kaxapiidi. HaliTu Hanps»KeHHOCTh MarHUTHOTO TIOJISI B TOUKE,
HAXOJIAIICHCS HA PACCTOSHUU 1=2 CM OT OJIHOTO U =3 CM OT JPYroro mpoBo/a.

3amaua 11. TIpsmoii mpoBox mmuHou 1=10cMm, mo kOoTOpoMy TedeT TOK
1=20 A, HaxoauTCcs B OJHOPOAHOM MarHuTHOM mnone ¢ wumHAykiued B=0,01 Tm.
Haiitu yron a mexnay HanpaBieHUSIMUA BEKTOpa B U TOKa, €CJIM Ha MPOBOJ ACHCTBYET
cuna 10 mH.

3agaya 12. Beruuciauths pagumyc R Ayru OKpyKHOCTHU, KOTOPYIO OIHMCHIBAET
IPOTOH B MAarHUTHOM TMoJje ¢ uHAaykuued B=15wmTn, ecnu ckopocTh v MpPOTOHA
paBHa 2 Mwm/c.

3apaua 13. B oxpHopomHoM wMarauTHoM Tionie ¢ uHayknuedr B=0,01 Tn
HAXOAUTCSA MPSAMOM mpoBox mauHON |1=8 cM, pacrooKeHHBbIH MePIEeHIUKYIAPHO
nuHusaM uHayknud. [lo mpoBoay Teder Tok 1=2 A. Ilog neficTBHEM CHUII TIOJIST TIPOBO/T
nepeMecTUIICA Ha paccTossHue S=5 cM. Haiitu paGoTy A cui moss.

3apaua 14. B omgHOopogHOM MarHuTHOM Tone ¢ uHaykowed B=0,35 Tn
paBHOMepHO ¢ uacToToi N=480 muu' Bpamaercs pamka, comepxkamas N=500
BUTKOB Iiomansio S=50 cmM?. Och BpamieHHsl JIEKHT B IUIOCKOCTH PAMKHM H
NEePHeHANKYIApHA TUHUAM UHAYKIHH. Onpenenuts Makcumanbayo DJIC nHayKImu
Emax, BOSHUKAIOIIYIO B PaMKe.

3agaua 15. B nenn men tox 1=50 A. McTOYHUK TOKA MOYKHO OTKJIFOUHATH OT
ey, He paspeiBas ee. Onpenenuts cmry Toka depe3 1=0,01 ¢ mocne oTkimoueHus ee
oT uctounuka Toka. Conporusienue renu R=20 Owm, ee naaykTuBHOCTH L=0,| I'H.

3agaua 16. UnayktuBHocTh L Karymku (6e3 cepaeunmka) paBHa 0,1 mIH.
ITpu kakoii cune Toka | sneprust W maruutaoro nosis pasia 100 mxJ[x?

3agaua 17. KonebarenbHbId KOHTYP COCTOMT W3 KATYIIKH HWHIYKTHBHOCTHIO
L=20 mMxI'H 1 kKoHAEHCaTOpa MMeKTpoeMKocThio C=80 HD.

3agaua 18. UnanyktuBHOCTH L KomebGarenpHOro kKOHTypa paHa 0,5 mIH.
KakoBa nomxHa ObITh 351eKTpOoeMKOCTh C KOHTYpa, 4TOObl OH PE30HUPOBAI HA JIUHY
BOJTHBI A=300 M?
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3agaua 19. [loTtok sHEpruu, U3nydaemMblid U3 OKOLIKA MJIABUIIbHOM N€4H, paBEH
34 Br. Onpenenuts Temnepatypy 7 nedu, eciu IIIOmaas OTBepCTust S=6 cm?,

3agaya 20. MakcumMyM  CHEKTpPaJdbHOM  IJIOTHOCTHM  SHEPreTUYECKOU
CBETUMOCTH 3BE€3/lbl COOTBETCTBYET JJMHE BOJHBI A=550 HM. Onpenenutsb
TEeMIIepaTypy MOBEPXHOCTHU 3BE3/bI.

3agaua 21. Onpenenuts padoTy BbIXOAa A BJIEKTPOHOB W3 HATPUs, €CIH
KpacHas rpanuiia ¢poroddpdexra 10=500 M.

3agauya 22. Ha mnoBepXHOCTb JUTUS MaJaeT MOHOXPOMAaTUYECKUUA CBET
(A=310 um). UTOOBI IPEKPATUTH YMUCCHUIO JIEKTPOHOB, HY>KHO MPHIOKUTH 3a/ICPKH-
BaloIyI0 pa3HocTh noteHuuanoB U e menee 1,7 B. Onpenenuts paboty Bbixoaa A.

3agaua 23. Ha nMHKOBYIO IUIACTMHKY NaJaeT MOHOXPOMAaTHYECKUH CBET C
TuTMHOM BOJIHBI A=220 HM. OnpeenuTh MaKCUMaIbHY CKOPOCTh (POTOITIEKTPOHOB.

3agaua 24. OnpenenuTs JUIMHY BOJHBI A U Maccy m (OTOHA C SHEpPrueu
¢=1 M»>B.

3apaua 25. JlaBnenue p moHoxpomaTtuieckoro ceera (A=600 HMm) Ha yepHYIO
OBEPXHOCTb, MEPIEHIUKYISAPHYIO NagatomumM dyyam, pasHo 0,1 mklla. Onpegenutsb
gucio N ¢horoHoB, magaromux 3a Bpems 1=1 ¢ Ha MOBEpXHOCTH TUIOMIAIbI0 S=1 cM2.

3agaya 26. BeruucnuTh JUIMHY BOJHBI A, KOTOPYIO MCIycKaeT MOH renus He
IpU MEePEX0JIe CO BTOPOT0 IHEPreTUUECKOro YPOBHsS Ha mepBblid. CrenaTh Takou ke
nojicueT s noHa jurus Lit™.

3agaua 27. BpraucnuTh sSHepruio (OTOHA, HMCIYCKAaeMOro MpU Iepexojie
AJIEKTPOHA B aTOME BOJIOPOJIA C TPETHEr0 SHEPTeTUUECKOr0 YPOBHS Ha MEPBBIil.

3agaua 28. 3a Bpems =1cyr aKTUBHOCTb H30TONA YMEHBIIWIACH OT
A:1=118 I'bk no A>=7,4 I'bk. OnipeaenuTs Nepuo mojaypacmnaaa T2 3TOTr0 HYKJIHIA.

3agaua 29. 3a kakoe BpeMms ! pacnagaercsi Y4 Ha4aJbHOTO KOJUYECTBA SAEP
PaAMOaKTUBHOTO U30TOIIA, €CIIU NIEPUO]] €ro noiypacnana 71,=24 4?

3apaua 30. OnpeaenuTs NOPSAKOBBIA HOMEP Z U MacCOBOE YHUCIIO A YaCTHIIBI,
0003HaYeHHOM OYKBOH X, M SHEPTHIO SICPHON PEaKIINH:

94Be + 2:|_H — X + 1pn.

+

KpuTtepuu u mKajna OueHUBAHUA M0 OLEHOYHOMY CPeCTBY
MPOMEKYTOYHbIM KOHTPOJIb (3K3aMeH)

[IIxana oneHnBaHusA

Kputepuit onennuBanust
(maTEpBaN OAIOB)

OTINYHO (5) CryneHt r1iiyOOKO M B TOJHOM 00BEME BiaJeeT NPOrPaMMHBIM
MaTtepuasioM. [ paMOTHO, MCYEPIBIBAIOIIC M JIOTUYHO €ro M3jaract B
yCTHOH min mucbMeHHO# (opme. [Ipu 3TOM 3HAaeT peKOMEHI0BAaHHYIO
JUTEpaTypy, MPOSIBISIET TBOPUECKHM MOIXO] B OTBETaX HA BOMPOCHI U
MPaBUJIBHO OOOCHOBBIBAET MPUHATHIE PEIICHHUS, XOPOIIO BIAJEeT
YMEHMSIMH M HaBBIKaMU TTPU BHITIOJHEHUH NMPAKTUYECKUX 3a]1au.

xopo1o (4) CryneHT 3HaeT NpOrpaMMHBI MaTepuajn, IPpaMOTHO M IO CyTH
u3jgaraeT €ro B YCTHOM MM THCbMEHHOH ¢opme, JomycKas
HE3HAUUTENIbHbIE HETOYHOCTH B  YTBEPXKACHUSAX, TPaKTOBKax,
OTPENEIECHUAX M KaTErOpusAX WM HE3HAUYUTEIBHOE KOJUYECTBO
omn6ok. [Ipu 3ToM BiazeeT HEOOXOUMBIMH YMEHUSIMU U HaBBIKAMU
IIPU BBINOJIHEHUH IPAKTUYECKUX 3a]1ay.

YAOBJICTBOPHUTCIIBHO CTy,Z[eHT 3HAET TOJHKO OCHOBHOM mnpor paMMHBIfI Marepuall,
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©)

JIOMYCKAeT HETOYHOCTHU, HEJIOCTATOUHO YETKHE (DOPMYITHPOBKH,
HETOCJIeI0BATEIbHOCTD B OTBETAX, M3JIaraeMbIX B YCTHOM MJIH
nucbMeHHOM hopme. [Ipu 3TOM HEIOCTATOYHO BIAJICET YMCHUSIMHU U
HABBIKAMH TIPU BBITOJHEHUH MPAKTUYCCKUX 3a1a4. Jlomyckaer 10
30% ommoO0K B M3JIara€MbIX OTBETAX.

HCYHAOBJICTBOPHUTCIBHO

(2)

CryzneHT He 3HAaeT 3HAuMTEeNbHOM 4acTH MPOrpPaMMHOIO MaTepHala.
[Ipu 3TOM HOMyCKaeT MpUHLIUIHAIbHBIC OIIMOKU B JI0Ka3aTEIbCTBAX,
B TPAaKTOBKE IOHATUN M KaTErOPUH, NPOSBIAET HHU3KYIO KYJIbTYpYy
3HaHUM, HE BIAACET OCHOBHBIMU YMEHMSMU M HaBBIKAMHU IIPU
BBIIIOJIHEHUM TNpakTUyecKuX 3agad. CTYIeHT OTKa3bIBaeTcsi OT
OTBETOB Ha JOIIOJIHUTEJIBHBIE BOIIPOCHI
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JInct n3MeHeHu U JOIIOJTHEHUI

n/m

Buapl nonoaHeHu u
U3MEHEHU I

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

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