MUWHHCTEPCTBO HAYKH 1 BBICIHIEI'O OBPA30OBAHUS
POCCHUMCKOU ®EJIEPALINN

DPEJEPAJIBHOE N'OCYJAPCTBEHHOE BIOIZKETHOE
OBPA3OBATEJLHOE VUYPEXAEHUE BLICITETO OBPA3OBAHIASI
«IYTAHCKHUU FOCYTAPCTBEHHBIN YHUBEPCUTET NMEHU
BJIAIVMUWPA JAJLS

WHCTHTYT TeXHOI0THIi U HHMKeHePHOI MeXaHHKH
Kadenpa ¢pusukn

TO \

g OEPAQOBA r S
¢ ‘&qm anAw;,,, (9 \

EP)KJIAIO

04 2023 T.

PABOYASI IIPOTPAMMA YYEBHOU ANCHUITIIMHBI
«OPU3UKA)»

o manpasnenuro noarorosxu 20.03.01 Texnoctepnas GezomacHocts
Ipoduis noarorosxu «3ammra B 4pe3BEIYaiHbIX CUTYaITUsIX»

Jyrauck - 2023



Jlucr cornacoanus PITY ]|

PaGoyas mporpamma yueGmolt mucummmEEsl «PusHKay 110 HAIPaBICHUIO TOATOTOBKH
20.03.01 Texuocdepras 6e3omacHocTs. — 30 c.

PaGouas mporpamma yuwebHoi mmemmmIHEBI  «DuH3EKAY COCTaBJIeHA C Yy4YeToM
OenepanbHOro I'ocynapcTBEHHOr0 06pa3OBATENHHOrO CTaHAapTa BBICIIEr0 OOpa3OBaHUS 10
Harpasienuio noarotosku 20.03.01 Texnocdepras GesomacHoCTs, YTBEPXKIEHHOTO IIPHKA30M
Munncrepersa o6pasosanus i Hayku Poccuiickoii Denepamun ot «25» mas 2020 roma Ne 680.

COCTABUTEJIb:
CTapIInit npenonasarens Kadenpsl Gpusukn Kamenes C.A.

PaGouast mporpaMma IUCIUATIIHHEL YTBEpXKJICHA Ha 3acelaHuy Kaheapsl GU3HKH
«f»___0Y  2043r., nporoxon Ne g

3aBenyromuit kadenpoil Gpusmkn % Kopcyros K.A.
IlepeyTrBepkmena: «  » 20 r., mpefokon Ne
CornacoBana:
JIUpeKTOp HHCTHTYTA TPaXK TAHCKOM 3aIHTEI v %ﬂﬂ B.1IO.
M

Pexomenniosana Ha 3acenanuu yueGHO-METONMIECKON KOMUCCHE WHCTHTYTa TEXHOJIOTHIT U
HEDKCHEPHOH MEXaHUKH
« Py y 2075 r., mporokon Ne 3

Ipencenarens yueGHo-MeTommIecKol KOMUCCHH
HHCTHTYTa TEXHOJIOTHH M MHXXCHEPHOM MEeXaHUKH /@7/" _ SHcynux C.H.

© Kawmenes C.A., 2023 rox
© ®I'BOY BO «JII'Y um. B. Hansy, 2023 rog



CTpyKTypa U cojep:KaHue TUCUUIIHHBI
1. esn ¥ 3a1a4u IMCUUILIMHBI, €€ MeCTO B Y4eOHOM Ipoiecce

Lenp wu3yueHuss gucCHMIUIMHBL «®PU3MKa» — YCBOEHUE CTYIAEHTAMHU
(yHIaMEHTaJIbHBIX TOHATHUA MW  3aKOHOB  (U3HMKH, (U3MYECKHX METOOB
UCCIIEIOBAaHMsI M aHalu3a B 00beMe, HeoOXoauMoM Uil Npo¢eCcCHOHAIbHOU
NEeSATEIbHOCTH.

3amauu u3y4eHus: AMCUUILUIUHBI «Dusnkay:

chopMUPOBATh y CTYJAEHTOB HAyYHOE MBIIIJICHHE W MPABUIBLHOE MOHUMAaHUE
buznyecKuX MOHATHI, 3aKOHOB, TEOPHUM U TPAHUI] UX TPUMEHUMOCTH;

paclIMpUTh W YIIIYOUTh 3HAaHUS CTYAEHTOB 00 OKpYXKalIIEeM MHpE, O
XapakTepe B3aUMOCBS3M (PU3NYECKUX 3aKOHOMEPHOCTEW C MPUPOJHBIMU H
aHTPOIIOT€HHBIMU SIBJICHUSIMU;

OOy4uTh METOJIaM W IMpHEeMaM pEUIeHHs] NPAaKTHUECKUX 3aJad (U3UKU B
pamMKax npogeccuOHaNbHBIX KOMIIETEHIUH;

OOy4uTh METOAAaM MpPOBEIEHUS (PUINYECKOTO SKCIEPUMEHTA, H3MEPEHUs
¢$uznyecKux BeINYNH, 00pabOTKU U aHAJIM3a HKCIIEPUMEHTAIbHBIX TaHHBIX.

Hucuunnuna «Pu3nka» paccMaTpuBaeTcst Ha 0ase MpencTaBiIeHu o Hanboee
MPOCTBIX U 00IIKX opMax JBUKEHUS MATEPUH U UX B3aMMHBIX MPEBPAIICHUIX, KaK
HayKa, M3ydawllas oOIlWe CBONCTBA M 3aKOHBI JBMKEHUS BEUIECTBA M IIOJI.
[ToHsATUIHBIN anmapaT QU3HKKA CTPOUTCS Ha 0a3e TpeX OCHOBHBIX MPEICTABICHUM:
MEXaHUYECKUe HAarJIsIIHbIE NPEICTABIICHNUS, JIOTUKO-MAaTEMAaTHYECKHE
npejacTaBieHusi; ¢punocodpckoe 000cHOBaHUE (DU3MUECKUX TpeacTaBieHuil. OCHOBY
MNOHATUHHOrO amnmnapara (U3MKHA COCTaBISIOT (PU3MYECKUE BEIUYHMHBI, (pU3NUYecKue
3aKOHBI, €AMHUIIBI U3MEPEHUS] PUZNUECKUX BETMYMH U METO/IbI UCCIEAOBAHUS.

N3ydenne HU3NKU OCYIIECTBISIETCS 110 MEpPE MOCIEI0BATENBHOIO JAETaIbHOTO
U3JIO’KEHUS COZIepKaHMs €€ OCHOBHBIX Pa3/IeNiOB: MEXaHHUKa, MOJIEKYJIsIpHasl (PU3MKa,
KoJie0aHUs ¥ BOJIHBI, SJIEKTPUYECTBO U MarHeTU3M, ONTHKA, PU3UKa aTOMa U sJepHas
¢usuka. [Ipu paccmorpenun (Gu3NUECKUX SIBICHUN (HOPMHUPYETCS MPEACTABICHUE O
bu3nyecKuX BEJIUYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSIX B3aMMOJEWUCTBUS BEIECTBA
Y TIOJIA.

[IpeameTom u3ydyeHus: yaueOHON TUCHUIIIUHBI «DU3UKa» SBISIOTCA IPOCThIE U
oOume GopMbl IBUKEHUS MATEPUM W MX NPEBpAILECHUsA, OOUIMEe 3aKOHBI (PU3UKH,
TEOPETUYECKHE U OKCIEPUMEHTAIIbHbIE METOJbl HCCAEAOBaHUS  (U3UUECKUX
SBJICHUU.

HeoTrbemnemoii yacThio kypca «®u3nkay SBISIIOTCSA MPAKTUKYM 0 PEIICHUIO
3ajlady W JabopaTOpHbIM MpakTUKyM. Ha mnpakTukymMe Mo peueHuro 3anad
3aKPEIUIAETCS TEOPETUUECKUM MaTepuall JIEKUUM, OCBaWBAKOTCA METOAbl U
MaTeMaTHYeCKHUe TpUeMbl perieHus ¢puzndeckux 3anad. JIabopaTopHBI MPAKTUKYM,
MO3BOJIAET SKCIEPUMEHTAIBHO HM3y4yaTh (DU3MUECKHE 3aKOHOMEPHOCTH, OCBAHBATh
IOPUHLIUIBI TPOBEACHUA (PU3MUECKOTO SKCIEPUMEHTa W U3MEpPeHH (PU3NUEeCKHX
BeJIMYMH, 0OpabaTpiBaTh, AaHAIM3UPOBaTh M CHUCTEMATU3HPOBATh MOJyYEHHBIC
DKCIIEPUMEHTAJIbHBIE IaHHBIE.

2. MecTo qiucuumianHsl B cTpykTrype OOII BO



JMucuuminHna «®PuU3MKa» OTHOCUTCS K MOJYJII0 €CTECTBEHHOHAYYHBIX
JTUCHUIUIMH. V3ydyeHrue JaHHOW MUCHUIUIMHBI 0a3upyeTcsl Ha IIKOJIbHOW MOATOTOBKE
CTYJICHTOB 10 MaTeMaTHKe U (U3MKe.

Coneprxanue JTUCHUTITUHBI B3aMMOCBSI3aHO C TUCIUTUTHHAMHU
«MaremaTrueckuii aHaiau3», «Alredpa W TEOMETPHUs» U CIYKUT OCHOBOM st
OCBOCHHUSI MH)KEHEPHO-TEXHUYECKUX JUCITUTUIMH.

OOyuaromuiics, HaYMHAIOMIMKA HW3ydeHUue AUCHUILUIMHBI «Duzuka», m0mKeH
3HaTh OCHOBBI MHTErpajibHOr0 U AU(PGEpeHIIMATBHOTO HUCYUCICHUS U (DU3UKY B
npejenax nporpaMMbl CpeIHEHN MIKOJIbI.

Hucrummaa «@u3nkay GOpMHUPYET y CTYICHTOB TEOPETUUYCCKHE 3HAHUS
MPAKTUYECKUE HABBIKM B PA3IMYHBIX 00JacTsIX (Pu3nku (MexaHWKa, MOJICKYJIIpHas
bu3MKa U TepMOAMHAMUKA, DJIEKTPUIECTBO U MAarHeTU3M, OINTHKA, (U3MKA aToMa U
sanepHas (pu3MKa); 1EeTOCTHOE MPEACTaBICHHE O (PU3UUECKUX MPOIIECCaX U SIBICHUSX,
MPOTEKAIOIIUX B MPUPOJE; HABBIKM UCIOJIb30BAHUSI COBPEMEHHBIX HaYYHBIX METO/OB
MO3HAHUSA TPUPOJLI U BIIAJICHWE WMU Ha YpOBHE, HEOOXOJMMOM ISl pEeIICHUs
MPAKTUYECKUX 3a]1a4 MPU BHITTOJIHEHUH MPOPECCUOHAIBHBIX 00S3aHHOCTEH.

3. TpeOoBaHus K pe3y/ibTaTaM OCBOEHUS COAEPKAHUS TUCHUILTHHBI

Kon n NHaukatopsl JOCTHXKEHUN Ilepeyens maHUpyeMbIX pe3yIbTaTOB
HauMEHOBaHUE KOMIIETEHIINH (I10 peann3yeMoit
KOMIIETCHLIUI JUCLHUIUINHE)

YK-1. Ciocoben VK-1.1. Ananusupyer 3agady, 3HaTh: copepkaHHe Kypca (U3MKH U

OCYIIECTBIISTh BBIJIEJISISI €¢ 0a30BbIe COCTABIISIIOIUE. | OCHOBHBIE pa3zeibl (PU3UKH, OCHOBHEIC

nouck, kputnuecku | YK-1.2. Onpenensier u pamxupyer 3aKOHBl (MBMKM W TPaHHIBl HX

aHaJN3 U CUHTE3 MH(POPMALHIO, TpeOyeMyIo IS MIPUMEHUMOCTH.

UH(OPMAIIH, peLIeHNs IOCTABJICHHOM 3a1a4H. YMeTb: 0CyLIEeCTBIATh HOUCK

IIPUMEHSATh YK-1.3. OcymiecTBiseT NOUCK HE0OX0JUMOM HHPOPMAITIH,

CHUCTEMHBII Toaxoa | MH(GOPMAaLUH I PELICHUS MIPOBOJIUTD €€ KPUTHUECKUI aHAIN3 U

JUTSL PELIEHUs MOCTaBJICHHOH 3a]1auu. 00001aTh pe3yIbTaThl aHANN3A AJIS

MTOCTaBJIEHHBIX YK-1.4. IIpu 06paboTtke nHGOpMalMK | PELICHUs TIOCTABICHHOW 33/1a4H;

3ajad. oTanyaet (axKThl OT MHEHHH, YKa3bIBaTh, KAKME 3aKOHbBI OMTUCHIBAIOT
MHTEPIIPETALNH, OLEHOK, POopMUpyeT | AaHHOE siBIeHUe Wwin 3¢ dekT;
COOCTBEHHBIE MHEHUSI U CY)KJCHHS, HCTOJIKOBBIBATH CMBICI (PU3NUECKUX
apryMeHTHUPYET CBOU BBIBOJBI, B TOM BEJIMYMH U MOHATHH.
qucie ¢ npuMeHeHneM ¢puiocodekoro | Biagers: meromammu cucreMaTu3aniu
MOHSATUIHOTO aImapara. nH(OPMAaLIMK, HABBIKAMH ITOCTAHOBKH U
YK-1.5. AHanu3upyer MyTH pelieHUs] | pellieHns 3ajad; MeToJaMu (PH3HKO-
npobJeM MUPOBO33PEHUYECKOTO, MaTeMaTHYECKOTo aHanm3a JUIs
HPAaBCTBEHHOT'O M JIMYHOCTHOTO pelIeHns] €CTECTBEHHOHAyUYHBIX 3a/ad,
XapakTepa Ha OCHOBE HCIIONBb30BaHUsI | (PU3UYECKOTro MOJIETMPOBAHUS B
OCHOBHBIX (MII0CO(DCKUX HIIEH U WHXEHEPHOU TMpaKTHKe, 00paboTKH u
KaTEropuil B UX HCTOPUIECKOM HWHTEPIIPETHPOBAHNUS pe3yJIbTaTOB
Pa3BUTHH U CONMATIHHO-KYIBTYPHOM JKCIIEpPUMEHTA.
KOHTEKCTe.

OIIK-1. Cnocoben OIIK-1.1. YuursiBaet 3HaTh:  OCHOBHBIE  BEJIWYMHBI U

YYUTBIBATH COBPEMEHHBIE TEH/ICHIIUHN Pa3BUTHUS ¢duznueckue KOHCTAHTBHI, nux

COBpPEMEHHbBIE BBIYUCIIUTEIbHON TEXHUKH, OIlpeNIeJIEeHNe, CMBICH, CIOCOOBI U

TEHJECHIIMU Pa3BUTUS | HHGOPMALMOHHBIX TEXHOJIOIUN IPH | €IUHMLBI UX U3MEPEHNUs; Ha3HAUEHUE U

TEXHUKHU U pEILICHUM THIIOBBIX 3a7a4 B 00acTH | IPUHLUMIBI  JACHCTBHA  BaKHEHIINX

TEXHOJIOTHH B podecCUOHANBHON AEATENBHOCTH, ¢bu3nyecknx TpruOOPOB.

obmactu CBSI3aHHOM C 3aIIUTOM OKpyKaromeil | YMerh: paborath ¢ mpudbopamMud H
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TexHOCEpHOT cpenmbl U o0ecriedeHUEM obopymoBaHHUEM COBpPEMEHHOM
0e30macHOCTH, 0E30IaCHOCTH YEJIOBEKA. (duznueckoit nmabopaTopuu;
WU3MEPUTETBHON 1 OlIK-1.2. Vicrionb3yeT Hay4YHbIE WCIIONIb30BaTh PA3IUYHbIE METOJIUKU
BBIYHCITUTEITEHON 3HAHUS AISIPEILICHUS ¢u3nueckux HM3MEpeHuil u 00paboTKu
TEXHHKH, npodeccrnoHaNBHBIX 33/1a4. IKCTIEPUMEHTATIBHBIX TaHHBIX
UH()OPMALIMOHHBIX TEXHUYECKUX TPOOIIEM.

TEXHOJIOTHUIIPU Braners: HaBBIKAMH  HMCIOJIB30BAHUS
pELIeHNH THIIOBBIX OCHOBHBIX 00HIe(U3NIECKUX 3aKOHOB;
3a7a4 B 00JIaCTH METOJIOJIOTHEH peIleHHs 3a1ad  Bcex
npodecCHOHAIBLHOH. pas3zenoB obmeil Gu3nKu.

4. CTpyKTypa M cojep:KaHue AUCHUILTHHbI

4.1. O6beM yueOHOM TUCHMIIMHBI U BUAbI Y4e0OHOIl padoThl

. O06bem yacoB (3a4. ef1.)
Buz yueduol padore1 Ounas popma 3aounas popma
1 cem. 2 ceM. BCETo 1 cem. 2 ceM. BCEro
Oomas yueOHasi Harpy3Ka (Bcero) 108 108 216 108 108 216
(33a4. en) (3 3au. en) [6 3au.em)|(3 3au. en)|(3 3au. en) |(6 3au.en)
Oobsi3aTesqibHasi ayIMTOpPHasi ydyeOHasi
Harpy3ka (Bcero) 68 85 153 6 6 12
B TOM 4HCJIE:
Jlexmun 34 34 68 2 2 4
CeMuHapcKue 3aHsITHS - - - - - -
[IpakTrueckre 3aHATHSI 17 34 51 2 2 4
JlaboparopHsie pabOTHI 17 17 34 2 2 4
Kypcoras pabora (KypcoBO#i IIPOEKT) - - - - - -
Jpyrue GopMbl 1 METOBI OPraHU3AINN
00pa3oBaTEILHOTO mporiecca
(pacuemno-epagpuueckue pabomul,
2PYnnosvle OUCKYCCUu, pojiesble Uspbl, - - - - -
MpeHuHe, KOMHbIOMEPHbIE CUMYIAYUL,
UHMEPAKMUGHbIE NeKYUU, CeMUHAPDLL,
aHanu3z 0e08blX CUmyayui u m.n.)
CamocrosTennnas padora crynenta /| )/ q 5/18 27/36 | 10111 93/9 | 194/10
¢opma KOHTAKTHOII paboThI
dopma arrectaius 3a4yer 9K3aMeH 9K3aMEH | SK3aMeH

4.2. Conep:kanue pa3iesioB JUCHUILIMHBI

Cemecrtp 1

Tema 1. Mexanuka.

Beenenue. I[lpenmer pusuku. dusrka U ecrecTBO3HAHUE. AHAIU3 M CHHTE3 B
MIPOLIECCE MO3HAHUS OKPYKAIOLIETO MUPA. POJIb SKCIEpUMEHTa B IPOLIECCE TO3HAHU.

Kunematnka warepuanbHoil Touku. llpocreiimme ¢u3nyeckue MOJEINH.
[lonoxkeHne MarepuanbHOM TOYKM B IIPOCTPAHCTBE. MeEXaHMYECKOE JIBUKCHUE.
Koopaunats! 1 paanyc-BeKTOp TOUKU. BEKTOp nepeMenieHus, TpaeKTOpHsl, MTHOBEHHAs
CKOPOCTb TOUKH.

Kunemarvka BpamarenbHOrO ABMKEHUA. JIBMKEHHME TOYKM MO OKPYKHOCTH.
VYrnoBasg ckopocTb. CBs3b JIMHEHMHOM W YIJIOBOM CKOpOCTEH. [[BMKEHHWE TOUYKH IO
IIPOU3BOJIBHON TpaeKTOopuu. HopMallbHOE M TaHI€HIMAIbHOE YCKOPEHUE TOUKU. Paguyc
KPUBU3HBI U LICHTP KPUBU3HBI IPU JBKEHUHU 110 KPUBOJIMHENHON TPACKTOPHUHU.
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Junamrka MatepuasibHo Touku. Cuibl B mipupoje. [lepBbiii 3akoH HproToHa.
NHepunanbHple M HEMHEPLHMAIBHBIE CUCTEMBbI oOTcueTa. Bropou 3akoH HbroToHa.
Tpetnit 3akoH HproToHa. PyHIAMEHTAIbHBIC B3aWMOJCHCTBUS B MPUPOJAEC. 3aKOH
BceMHUpHOro TsaroteHus. Cuna Tsxectd, Bec Tena. Cuibl ynpyrocti. Cuibl CyXoro u
BA3KOro TpeHus. CUIIbl aire3un. Y paBHEHUE IBU/KECHUS TEJIa IEPEMEHHON MacChl.

Paborta cui, sHeprusi, MoitHOCTh. KHeTHueckast sHeprusi MarepuaibHON TOUKH.
[loTeHManbHas SHEPTHSI BBIYUCIICHUE JIJIS1 TPABUTAILIMOHHBIX U YIIPYTUX CHUIL.

JluHamMuKa BpallaTeIbHOrO  JIBWKEHUS. [Beploe Temo Kak cucrema
MaTepuadbHbIX ToueK. MoMeHT nHepiuu. Teopema IlITeitHepa. OCHOBHOE ypaBHEHHE
JMHAMHKHU BPAIATENBHOTO ABMKEHUS TBEPIOIO TEJIA OTHOCUTEIIBHO HETIOJABUKHON OCH
(ypaBHeHHE MOMEHTOB). KnHeTnueckasi sHeprus BpalareaIbHOro IBUKEHUSI.

3aKOHBI COXPAHEHUS] B MEXAHUKE. 3aKOHBI COXPAHECHHSI: MEXaHUUYECKON YHEPTHUH,
UMITyJIbCA U MOMEHTa uMITysbca (Thpockomnsl). LleHTp macc, ypaBHEHHE IBUKEHUS
LIEHTpa Macc.

Tsarorenune. DieMeHTH Teopuu Toyid. 3akoHbl Keriepa. 3akOH BCEMHUPHOTO
TsaroteHus. [lone Tarorenus, Hanps>KEHHOCTb, ToTeHIKal. KocMuyeckue CKOpOCTH.

Heunepumaneneie cuctemsl orcuera. Cuilbl MHEPIUM IPU MOCTYNATEIILHOM
JIB)KEHUU cucTeMbl otcuera. Llentpobexnast cuna uneprun. Cusa Kopuosnuca.

DJIeMEHTHI CIEeUATBbHON Teopuu oTHocuTenbHOCTH. [IpeoOpazoBanus ["amues.
[Tpunamun otHocutensHocTn ['ammtes. [Toctynater CTO. IlpeoGpazoBanus JlopeHiia.
CrenctBus u3 nmpeodpazoBanuii Jlopenna. PenstuBucrckas nuHaMuka.

Tema 2. Mexanuka >KHIKOCTEH U Ta30B.

MexaHnyecKkne CBOMCTBA KUAKOCTEN M ra3oB. /[aBieHuE B KHIKOCTIX M rasax.
3akoH [lackans. PacnpeneneHve naBieHUs B MOKOSIIMXCA KUAKOCTAX U razax. Cuia
Apxumena. YcimoBue IUIaBaHus Tenl. JIBHKEHHE KUAKOCTEW M ra3oB. CTanMOHapHbBIN
notok. JluHuuM W TpyOKM TOKa. YpPaBHEHUE HEPA3PHIBHOCTH CTPYU. YpaBHEHHUE
bepuymmu. JlamunapHoe u TypOyneHTHoe TedeHue. Yucno PeitHonbaca. dopmyna
Crokca.

Tema 3. KoneGanus 1 BOJHBI.

["apmoHnyeckue KonebaHusi U UX XapaKTEPUCTHKU. MexaHnKa KoyeOaTeIbHOro
JIB>KEHUS. Y PABHEHUE JIBUKECHUSI MATEPUAIBHON TOUKH IO JEUCTBUEM YIIPYTOU CUIIBI
u ero peueHue. I[IpyxuHHBIM MasTHUK. PU3NYECKUM MasATHHUK. MareMaTnyeckuii
MasiTHUK. YpaBHEHHE 3aTyXalwluX KoJeOaHWii W €ro peiieHue. YpaBHEHHUE
BBIHYKJICHHBIX KOJICOaHU U ero perieHre. Pe3onanc. Pe3oHaHc B mpupojae 1 TEXHUKE.
Crno>xeHre rapMOHUYECKUX KOJICOAHUH.

Mexannyeckre BOJHBL. [IpoonbHBIE W TONEPEYHBIE BOJHBI. Y PABHEHHUE
Oeryiied BOJIHBI. AMIUIMTYJA, 4YacToTa, JJIMHA BOJHBI, (D)a30Bas CKOPOCTH BOJIHBI.
BomxoBoe  ypaBHenuwe. Ilpunnun — cynepno3unuu.  I'pynmoBas — CKOpPOCTb.
Nutepdepentius BoaH. Crosiure BOJHBL. 3BYKOBbIE BOJIHBL. Oddext ormepa.
VYnbrpa3syk. Unppas3Byk.

Tema 4. OCHOBBI MOJIEKYJIIPHON (PU3UKU U TEPMOIUHAMUKH.

OcHOBbI  MOJIEKyJsipHON  (Gu3uku. (OCHOBHBIE TIOJOXKECHHUS MOJICKYJISIPHO-
KHUHETUYECKOUN Teopun. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE KUHETHUECKOM
Teopuu razoB. YpaBHenue Kianeipona-MeHnaeneesa.

l'azoBbIe 3akOHBI. PaBHOBECHBIE MpoOLIECCHl B MACATBHOM Trasze. M3ompoueccsr:
U30XOPHUYECKHNA, N300apUUECKU, N30TEPMUYECKUN.
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Craructuyeckass (u3nka. MakCBEIJIOBCKOE pacIpelesieHne MOJEKYN ras3a o
ckopocTsiM. Pacnipenenenne bonbumana. bapomerpuueckas dopmyna. Pacnipenenenue
l"aycca.

SIBneHust mepeHoca: TEIUIONPOBOIHOCTh, JAU(PPY3us, BAKOCTh (BHYTpPEHHEE
TpeHue). OnbITHOE 000CHOBaHUE MOJIEKYJIIPHO-KUHETHUECKOUM Teopuun. CpeliHee Yncio
CTOJIKHOBEHUH U CpeHsisl JUIMHA CBOOOHOTO pobdera MoJieKyI.

[lepBoe Havano TepMoauHAMHUKH. YUCIIO cTerneHel cBOOOAbI MOJIEKYJIbI. 3aKOH
PaBHOMEPHOTO DPACIIPENICICHUs] DHEPrUud IO CTENEeHsM CBOOObI. TerioeMKoCTh
UCaTbHOIO ra3a. AauadaTMYecKuil MpoIece Kak M30IMpoLecC. Y paBHEHUE aJuadarhl.
[Tomutponueii  mponecc. IlpumeHeHne mnepBOro Havyajla TEPMOAMHAMHUKM K
M30IIPOLIECCaM.

Bropoe nauano tepmoauHamuku. OOpaTumble M HEOOpPATUMBIE TMPOLIECCHI.
WneanpHas TeruioBast MammHa U ee kKoddduient noie3Horo aevicteus. [{ukn Kapwo.
Outponus. TepmoauHaMUyeCcKasi BEpOSITHOCTb COCTOSIHUS. DHTPOIHUA U OECHIOPSIIOK.

Peanmbubie rTa3pl.  YpaBHeHue Ban-nep-Baansca. MouieKyssipHbIE  CHIIBL
N3otepmbl Ban-gep-Baanbca W AKCIIEpUMEHTAIBHBI M30TEPMbI  pEalbHBIX Ta30B.
BuyTtpennsist sHeprust peanbHoro rasa. Iddekr Jxoyna-Tomcona.

Caoiicta )uakocreil. [ToBepxHocTHOE HaTspkeHMe. CmauuBanue. [laBieHue nog
VCKPUBJICHHOW TOBEPXHOCTHIO KUAKOCTU. KannyuisipHbIe SIBICHUSI.

TBepaplie Tena. MOHO- ¥ NOIMKPUCTAIUIBL. THIIBI KPUCTAIIMYECKUX TBEPABIX TEIL.
JedexTsl B kpuctaiiax. TermioeMKoCcTh TBEPABIX TEIL.

Cemectp 2

Tema 5. DnekTpruyecTBo.

DIIEKTPOCTATUKA. IJJEKTPUUECKUN 3apsi. 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apana. 3akoH Kynona. Onektpuueckoe tone. HanpspkeHHOCTH W MOTOK
HaNpsHKEHHOCTH AJeKTprueckoro nosst. Teopema ['aycca u e€ npumenenue. Pabota mpu
IEPEMEILIEHUH 3apsaaa B dyekTpuueckoM none. Hupkymsaums Bexropa E. Ilorenuman u
pasHOCTh  NOTEHLMAJIOB. OKBUIIOTEHUUAIBHBIE IMOBEPXHOCTH. CBA3p  MEXIy
HANPSHKEHHOCTBEO M TOTEHIIUATIOM.

IIpoBOIHUKH B 3JEKTpUYECKOM IoJie. Pacnipenenenue 3apsa0B Ha MPOBOJHHUKE.
OnexkrpoeMKocTb. KoHIeHCaTOp, COEAMHEHNE KOHACHCATOPOB. DHEPIHsl 3apsKEHHOIO
KOH/IeHcaTopa. [IMOTHOCTE 3HEPIUM 3EKTPUYECKOTO TOJISL.

JIMNEKTpUKA B 3JEKTPUYECKOM Iojie. Bekrop mossipu3anuy, BEKTOp
AIIEKTPUYECKOTO CMEMICHUSI U HMX CBSI3b C HANPSHKEHHOCTBIO SJIEKTPUYECKOTrO TOJIL.
JmsnexTpruyeckas BOCIPUUMYHUBOCTb U POHUIIAEMOCTb.

[loctosHHbIl  anexkTpuyeckuit  TOK. [ImotHocTs TOKAa.  ComnpoTHBIICHME
MPOBOAHUKOB. CBEpXIIPOBOAMMOCTD. DnekTpoaBrkyiias cuia (I/1C). 3akon Oma st
ydacTka Ilerd B BeKTOpHOU (nuddepennmanbioi) ¢opme. 3akon Jxoyns-JIeHia.
PaspeTBiieHHbIe anekTpuueckue 1enu. [Ipasuna Kupxroda.

DJeKTpUYecKue TOKA B METAJUIAX, BAKyyMe U razaXx. JMUCCHOHHBIE SIBJICHUS U UX
npuMeHenne. Monuzanusa ra3oB. HecamoCTOSTENBHBIA M CaMOCTOSITEBHBIA Ta30BbIN
paspsa. [Lna3ma.

Tema 6. Maraetusm.



MaruutHoe none. @u3nyeckre BEIHMYUHBI, XapaKTEPU3YIOLIME MarHUTHOE TOJIE.
3akon buo-CaBapa-Jlamaca. 3axkon Awmrmepa. B3aumopaeilcTBUE 3JIEMEHTOB TOKA.
MaruutHass HMHIYKUUS W HApsHDKEHHOCTh MAarHUTHOTO 1Ol MarHutHoe moJe
JBIDKYILErOCs 3apsiia, MPSMOJIMHEHHOTO IMPOBOJHMKA C TOKOM, KPYTOBOTO KOHTYpAa,
coneHonsia u Toponna. Cuna JlopeHua. JIBuKeHHE 3apsyKEHHBIX YacTHUIl B MArHUTHOM
nosie. Dpdext Xomna. Hupkynsuuss BekTopa MarHUTHONM MHIyKIuU. [loTok BekTopa
MarHuTHOM wuHAaykiuu. Teopema ['aycca st MarautHoro mojis. PaGora 1o
MIEPEMEILIEHUIO ITPOBOJHUKA M KOHTYpa C TOKOM B MarHUTHOM MOJIE.

OnexkTpoMarHuTHas UHAYKIUs. 3akoH Papanes. [IpaBuno Jlenma. Toku ®Dyko.
Camounnaykuysa. MHAYKTUBHOCTh KOHTYpa. TOKHM MpU pa3MbIKAHUU U 3aMbIKAaHUW LIEIIH.
TpanchopmaTopbl. DHEPrrss MArHUTHOTO TIOJIS.

OnexkrpomarHutHele KoneOanus. KoneGatenbublii koHTYp. [uddepenumansnoe
ypaBHEHHE COOCTBEHHBIX KOJ€0aHMH B KOHType. 3aTyxalolie 5SJICKTPHUYECKHE
KosieOaHus. BeIHYX/IEeHHBIE 2JIEKTPUYECKHE KOJICOaHHUs B TIOCIE0BATENBHOM KOHTYPE.
Pe3onanc manpspxenuit. [Ipumenenue pezoHaHca B palHOTEXHUKE.

ITepemennsbii TOK. Ilomyyenue nepemeHHoro toka. [IpoxoxaeHue rnmepeMeHHoro
TOKa 4epe3 €MKOCTb M HHIAYKTUBHOCTb. BekTopHble auarpamMMbl. 3akoH Oma uis
IEPEMEHHOr0 TOKa. MOLIHOCTh MEPEMEHHOTO TOKa. D((EKTUBHBIE 3HAYECHUS TOKA U
HaIPSUKECHUS.

OcHOBHBIE MONOXKEHHUA Teopun MakcBemia. B3auMOCBSI3b AJIEKTPUYECKOTO U
MarHuTHOro nojeu. Buxpesoe anextpruyeckoe none. Tok cmemenus. ITonHas cucrema
ypaBHEeHUII MakcBesia B UHTErpaibHOU U B i depeHimansHoi hopme.

Tema 7. Onruka. KBaHTOBas IprpoIa N3IyYEHUS.

DIEMEHTBI TEOMETPUUYECKON ONTHUKH. 3AKOHBI T€OMETPUYECKON ONTUKU. 3aKOHBI
NPEJOMJICHUS W OTPAXKEHHUs CBETOBbIX BOJIH. llogHOE BHYTpeHHee OTpakeHUeE.
[Tpunuun ®epma. Tonkue muH3bl. M300pakeHue MNpPEeAMETOB C IMOMOUIBIO JIUH3.
Abeppaly ONTUYECKUX CUCTEM.

OcHOBBI  oTOMETpHH. DHEpreTuyeckue BenuuuHbl (Qotomerpun. [loTok
U3TY4YeHUs. JHEpreThdeckas CBETUMOCTh (M3Iy4aTelIbHOCTh). JHEpreThdeckas Cuiia
cBeTa (CWia W3JIy4YeHUs). DHEPreTHuYecKas SIpKOCTh (JIy4YHUCTOCTh). DHEPreThdecKas
OCBEILIEHHOCTh (00JydeHHOCTh). CBETOBBIC BeIMYHUHBI (hoToMeTpuu. CBETOBOM MOTOK.
CeetumocTs. Apkoctb. OCBEILIEHHOCTb.

OcHoBbl  BOnHOBOM  ontuku. CBeroBas  BonHa.  KorepeHTHOCTh UM
MOHOXPOMATHYHOCTh CBETOBBIX BOJH. MHTEpdepeHius cBeta U MeTo/1bl HaOIIOACHUSL.
Hudpaxuus ceera. [Ipunmun ['roiirenca-®Openens. Meton 3o @penens. Qudpaxius
Openens. dudpakuus Ppaynrodepa. Judpaxiuss Ha MpoCTPaHCTBEHHOM pPEILIETKE.
®opmyna Bynbeda-bparros. Ilomspuzanms. Ilormomenue cBera. 3akon byrepa.
Paccesnue csera. [lucniepecus ceera.

KBanroBasi npupona uznydeHusi. TemioBoe U3IMyYEHUE M €r0 XapaKTEPUCTUKH.
3akon Kupxroda. 3akonsl Credana-bonbiiMana u cmemenuss Buna. @opmyna Panes-
Jlxunca. @opmyna [lnanka. Cs3p mexay dopmynoi Ilnanka, 3akoHom Credana-
bonbimana, hopmynamu Buna u Panes-/[xunrca. Ontudeckas mupoMeTpusl.

OcHoBbl KBaHTOBOW onTukd. Bremmuii dotorddexr. 3axkon CromeTosa.
VYpaBuenue DiiHmreitHa 11 BHemHero (otoaddexra. Potonsl. Macca U UMIYJIbC
dorona. JlaBnenme cmera. Oddexkr Kommroma wu ero teopus. JIBolicTBeHHAS
KOPITYCKYJISIPHO-BOJIHOBAS IPUPOAA CBETA.



Tema 8. AtomHas u saaepHas puzuka.

OcHoBbl aromHOW (pusuku. CTpoeHHMe aToMa. 3aKOHOMEPHOCTH B aTOMHBIX
cnektpax. Moaemu aroma. [Toctynatel bopa. Criektp aroma Bogopoa 1o bopy.

DNEeMEHTBI KBAHTOBOW MEXaHUKH. KOpmyCKyJsIpHO-BOJHOBOW Iyalli3M CBOMCTB
BemectBa. ['mmore3a ne bpoiinsa. BomHoBbelie cBolicTBa BemiectBa. (COOTHOIICHHE
HeornpenenenHocrelt ['eitzenOepra. Bonnosas ynkuus. Ypasaenue lpenunrepa.

DJeMeHThl COBpEeMEHHOW (DM3UKM aTOMOB W MOJEKyJd. ATOM BOJoOpoJia B
KBaHTOBOM MexaHuke. KBantoBble umncna. depmuonbsl U 0030HbI. [Ipuniun [laymnu.
[leproauueckas cucreMa 3J1IeMEeHTOB MeHieneeBa.

AtomHOe siapo. fnepHble Monend. 3apsi M macca aTOMHBIX sifep. M30Tombl.
CriH ¥ MarHATHBIA MOMEHT siipa. COCTaBHBIE YacTH aTOMHOTO siapa. JledekT macchl.
OHeprus cBs3U sjapa. YcroiunBocTh siaep. llpupona snepHbix cui. BzammoneiictBue
HYKJIOHOB.

PamnoakTnBHOCTh. 3aKOH PAJAMOAKTHBHOIO pacnafa. SIepHble peakuuu.
[IpaBuna cMmemenuda. bera-pacnian. Heltpuno. BzanmomnpeBpaieHuss HYKIOHOB.
Helitponsl. SnepHbie peakiuu. Peakiinu nenenus u CUHTE3a.

4.3. Jlekunu
e O0bem yacoB
I /;l Ha3spanue TeMbl Ounas | 3aouHnasn
dopma dopma
1-ii cemecmp
1 | BBenenue 2 -
2 | Kunemaruka MaTepHaJIbHOM TOYKH 2 0,5
3 | KuneMaTnka BpamareibHOTO JABHKSHHUS 2 -
4 | lunamuika MaTepHaibHOM TOUKH. CUIlbl B IpUpose 2 0,5
5 | Pabora, MOIITHOCTB, SHEPTHS 2 -
6 | JluHamMuKa BpalaTebHOTO IBUKCHUS 2 -
7 | 3akoHBI COXpaHEHHsI B MEXAHUKE 2 -
8 | HeunepimanpHble CHCTEMBI OTCUETA 2 -
9 | DneMeHTHI crielMaIbHOM TEOPUH OTHOCHTEITBHOCTH 2 -
10 | MexaHuKa KUIKOCTEN U Tra30B 2 -
11 | Mexanuka KoJj1e0aTeILHOrO ABHMKEHMS 2 -
12 | MexaHH4ecKHe BOJIHBI 2 -
13 | OcHOBBI MOJIEKYJISIPHON (PU3UKH 2 0,5
14 | I'a3oBbIe 3aKoHBI. M30mpomnecchl 2 -
15 | PeanpHble ra3sl. YpasHenue Ban-gep-Baanbca 2 -
16 | Craructuueckas dusuka. Pacnpenenenns Makceesuia, [aycca u bonbipmana 2 -
17 | TlepBoe 1 BTOpOE HAYAJIO0 TEPMOJINHAMHUKHI 2 0,5
2-1i cemecmp
18 | DnekTpocraTnka 2 0,5
19 | TIpoBOJHUKH B AIIEKTPUYECKOM I10JIe 2 -
20 | JIMPNEKTPHUKHU B DJICKTPHYECKOM T10JIe 2 -
21 | TToCTOSIHHBIHN AJICKTPHUECCKUIN TOK 2 0,5
22 | MarnutHOe nojie 2 05
23 | Cuna Jlopenna 2 -
24 | DnekTpoMarHuTHAsE HHITYKITHUS 2 -
25 | DrekTpoMarHUTHbBIC KoJieOaHMs 2 -
26 | IlepemenHbIi TOK 2 -
27 | OcHoBHBIE IONIOKEHMS Teoprr MakcBesia 2 -
28 | DneMeHTbI TeOMETPHYECKON ONTHKU 2 -




29 | OCHOBBI BOJTHOBOM ONITHKH

30 | KBanToBas mpupoaa H3aydeHUs

31 | OcHOBBI KBAHTOBOI OITTUKH

32 | OcHOBBI aTOMHOH (PU3UKH

33 | AtomHoe siapo. SpepHbie Moenu

NINININININ
1

34 | PagnoakTHBHOCTb. S IepHbIC PeaKiiu

Hroro: 68 4

4.4. IlpakTH4ecKHe 3aHATUS

e O0beM yacoB
w/n Ha3panue Tembl Ounas | 3aouHas
(popma (opma
1-1i cemecmp
1 | Kunematnka MatepuaabHONH TOUKH 2 1
2 | lunamuka MaTepuaIbHONH TOYKH 3
3 3aKOH COXpaHEHUs UMITyJbca. Y paBHEHUE JBUKEHUS Tella IepeMeHHON 2 -
MAaccChl
4 | Pabota. MontHoCcTh. DHEprus. 3aKOH COXpaHEHUS SHEPTHI 2 -
5 | /luHamMuKa BpamIaTeIbHOTO JIBHKESHHSI 2 -
6 | Mexannueckue KoieOaHUs ¥ BOJHBI 2 -
7 | OcHOBBI MOJIEKYIISIPHOH (DM3UKH 2 1
8 | TepmoaguHamuka 2
2-1 cemecmp
9 | DnexTpuvecKoe rmoje B BaKyyme 4 1
10 | JAupneKkTpUKH B IPOBOJHHUKH B IEKTPHUYESCKOM MOJIE 2 -
11 | TocTosHHBIN ANEKTPUUECKUI TOK 4 1
12 | MarauTHoe 1oJjie B BAKYYME U BEIICCTBE 4 -
13 | DnekTpomMarHuTHas HHIYKLMS 4 -
14 | DnexTpomarnuTHble KosieOanusi M BoHbL. IlepeMeHHbIN TOK 4 -
15 | I'eomerpuueckas v BOJHOBas onTrKa. PoToMeTpHs 4 -
16 | KsanroBas npupoja U3IydeHus 4 -
17 | Crpoenue simpa. 3aKOH paIMOaKTUBHOTO pacnajia. SlnepHele peakiuu 4 -
Hroro: 51 4

4.5. JlabopaTopHbie padoThI

e O0beM yacoB
a/n Ha3Banue TeMbl Ounas |3aouyHasn
¢dopma | popma
1-1 cemecmp
1 | Dnementsl Teopun norpemHocTH. OU3NYEcKre BEITMYNHBI 2 1
2 | [IpubopHslii cemunap. OnpeneneHue yIeIbHOro COMPOTHRIICHUS IPOBOTHUKA 4 1
3 | Yopyruii neHTpanbHbIN yap mapos 3 -
4 | Mastauk OGepbeka 4 -
5 OnpenereHne OTHOLICHHS TEILIOEMKOCTEH Bo3ayxa MeTooM Kiemana- 2 -
He3zopma
6 | Onpenenenne kKo3pPuIMeHTa BA3KOCTH KUAKOCTH MeTo1oM CToKca 2 -
2-1i cemecmp
7 | 3ydeHue 3JeKTpOCTaTHUECKOTO MOJIs 3 -
8 | Ompenenenne 31eKTPOEMKOCTH KOHACHCATOPOB 2 1
9 OnpenereHne ropu30HTATBLHON COCTABIISIFONICH HANPSKSHHOCTH MAarHUTHOTO 2 1
ot 3eMITu
10 | Ilposepka 3akoHa Ammepa 3 -
11 | OnpeneneHue yaeapHOTO 3apsijia AIEKTPOHA 3 -




12 N3zyuenue TeMnepaTypHOM 3aBUCIMOCTHU 3JIEKTPOCONIPOTUBIICHHUS METAIJIOB U 4 -
[OJIYIIPOBOJHHUKOB
Hroro: 34 4
4.6. CamocrosiTesibHAs padoTa CTYyICHTOB
N O0beM yacoB
wn Ha3panue Tembl Bunx CPC Ounas | 3aouHasn
(opma (popma
1-1 cemecmp
Uzyuenue JIOTIOJTHATETEHOM 6 26
1 | Mexanuka JUTEpaTypsl [0  JaHHOH  TeMe.
BrlnonHenne foManIHero 3a1aHust
Uzyuenue JIOTIOJTHATETEHOU 5 24
2 | MexaHuKa >KHIKOCTEH 1 ra30B JUTEepaTypel [0  JAHHOW  TeMe.
Brimosnenue JoManiHero 3aJaHus
Nzydenue JIOTIONTHUTENHHOMN 5 24
3 | Konebanus 1 BOTHBI TUTEpaTypsl 10  JaHHOW  TeMe.
Brimonnenne JoManiHero 3aJaHus
. Wzydenue JIOTIONTHUTENBHOMN 6 27
4 OcCHOBBI MOJIEKYJSIPHOH (PU3UKH U mMTepaTypsl 1O jiamHOH  Tewe.
TEPMOTTHAMUKH
BrinonHenne foManiHero 3aiaHust
2-il cemecmp
Nzyuenue JIOTIONTHUTENBHOMN 1 23
5 | DnexrpudecTBo JUTEpaTypel 1O  JAHHOW  TeMe.
BrinonHenne foManiHero 3aaHust
WzydeHre nonogHUTENsHON 1 23
6 | Maruerusm JINTEPATYPHI 110 JAHHOU TEME.
BrlinonHenne foManiHero 3a1aHust
Onmica.  Ksantopas — mpupoia Uzyuenne nononHHTeJIVLHoﬁ 1 23
7 JINTEPATYPHI 110 TAHHOHN TEME.
W3ITydeHHs
BrlnonHenne foManiHero 3a1aHust
Nzyuenune JTOTIOJTHUTEIILHOM 2 24
8 | AromHas u saepHast puznKa JUTEpaTypsl 1O  JaHHOW  TeMe.
BrimosiHenne JoManiHero 3aJ aHus
Hroro: 27 194

4.7. KypcoBbie padoThl mo aucumivinie «Pu3suka) He NpeAnoJarawTcs
Y4e€OHBIM IJIAHOM.

5. O0pa3oBare/ibHbIE TEXHOJIOT U

[IpenonaBanue MUCHUIUIMHBI BEACTCS C MPUMEHEHUEM CJIEAYIOIIUX BHUIOB
0o0pa30BaTeNbHBIX  TEXHOJIOTHH: OOBSICHUTEIHHO-WLTIOCTPATUBHOTO  OOyUYCHUS
(TEXHOJNIOTHS TIOJICPIKUBAIOIIETO OOYYEHUsS, TEXHOJIOTHS TPOBEACHUS Y4YeOHOU
JTUCKYCCUHN), WH(GOPMAIIMOHHBIX TEXHOJIOTHH (MpPE3eHTAIMOHHBIE MaTepualbl),
Pa3BUBAIOIINX M HHHOBAITMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

[IpakTrueckue 3aHATHS TPOBOAATCS C HCIOJIB30BAHMEM Pa3BUBAOIIINX,
NPOOJIEMHBIX, TPOSKTHBIX, HHPOPMAIMOHHBIX (UCIOJIE30BAaHUE JJICKTPOHHBIX
oOpa3oBaTeIbHBIX  peCcypcoB  (PJIEKTPOHHBIM  KOHCIEKT)  00pa3oBaTENIbHBIX
TEXHOJIOTHUH.

6. YueOHO-MeToUYeCKOe U NMPOrpaMMHO-HHGOPMAIMOHHOE olecleyeHmne
AUCHUTLINHBI:



a) OCHOBHAas JiUTeparypa:

1. Tpopumona T.U. Kypc dusuku: yued, mocodue misi By3oB. — Uzm. 14-e,
nepepad. u nom. / T.W. Tpodumora. — M.: U3natensckuii neHTp «Akamgemus», 2007.
— 560 c.

2. CaBenbeB 1.B. Kypc o0mieii ¢pusuku: yued, mocodue i By3a: B 5 Tomax /
N.B. CapenbeB. — 6-¢ wusn., crep. — Cankr-lletepOypr: Jlanb, 2021. — T.1:
Mexanuka. — 340 c.

3. CaBenbeB N.B. Kypc o6meit ¢uszuxu. B 5 11. T. 2. DnexkrpuyectBo u
MaraeTusM: YueOHoe rmocobue. 5-¢ uza., ucnp. — CI16.: UznarensctBo «Jlanb», 2021.
—352c.

4. CasenbeB U.B. Kypc o6mieit pusuku. B 5 11. T. 3. MonekynsapHas ¢pusuka u
TepMOJMHAMUKa: Y4eOHoe ocodue. S-e uza., ucnp. — CII6.: U3gaTensctBO «Jlanby,
2021. - 224 c.

5. CasenbeB M.B. Kypc obmeit ¢uszuku. B 5 tr. T.4. Bonubel. Onruka:
VYuebHoe nocobue. 5-¢ uzn., uctp. — CII6.: U3natensctBo «Jlanby, 2021. — 256 c.

6. CaBenbeB U. B. Kypc o6meit pusuxku. B 5 1. T. 5. KBantoBas ontuka.
AtomHas ¢usuka. Ousnka TBepaoro tena. Gusnka aTOMHOTO SApa U dJIEMEHTAPHBIX
yacTull: YuebHoe nocodue. 5-¢ uza., ucnp. — CII6.: UznatensctBo «Jlanby, 2021. —
384 c.

0) JOMOJIHMTEeJIbHAS JIUTEepaTypa:

1. letnad A.A., ABopckuit b.M. Kypc puzuku: YueGHoe nmocobue st BTy30B.
M.: Bricmas mkouna, 2002. — 718 c.

2. YeptoB A.T'., Bopo6reB A.A. 3amaunnk no ¢usuke: YueOHoe mocodbue. M.
Bricmias mikoma, 1981. — 496 c.

3. Bonbkenmreiin B.C. COopHuk 3amay mo odiiemy Kypey ¢usukn. M.: Hayka,
1985. — 384 c.

4. T'onpaun JILJI. PykoBOACTBO K 1a0OpaTOPHBIM 3aHATHAM MO (U3UKE. 2 U3[1-
ue. — M.: Hayka, 1973. — 688 c.

B) METOAMYECKHE YKA3AHUS:

1. Xapuenko E.W., Yanenko A.B. Yuebnoe nocobue «dPusnka» B 3-X TOMax.
Tom 1. Mexanuka, MonekynspHas ¢usuka u tepmoauHamuka / Coct.: E.W.
Xapuenko, A.B. Yanenko. — Jlyranck: Uzn-so JIHY um. B.[Jans, 2020. — 164 c.
Peructp. Ne 0240 ot 28.04.2020 r.

2. Xapuenko E.M., Yanenko A.B., JleimmrBan E.}O. YueOnoe mocobue
«Duzuka» B 3-x TomMax. Tom 2. DnekrpoaumHamuka. Konebanuss u Bosnsl / E.W.
Xapuenko, A.B. YHanenko, E.IO. JIemmtBan — Jlyranck: 'OY BO «JII'Y um. B.
Hansi», 2020. — 171 ¢. Per.Ne 41 VII ot 02.11.2020 .

3. Xapuenko E.U., Yanenko A.B., K.A. KopcyHoB. YueOHOoe mocobue
«@u3uka» B 3-x Ttomax. Tom 3. Ontuka. Pu3MKa aTOMOB M MOJIEKYH. SnepHas
¢usuka / Cocrt.: E.W. Xapuenko, A.B. Hanenko, K.A. Kopcynos — Jlyranck: U3a-Bo
JIT'Y um. B. Hansa, 2020. — 103 c. Per. Ne 40 VII oT 02.11.2020 1.

4. Meroauyeckue yKa3aHHs K JiabopaTOpHBIM padoTaM MO JHUCHUIUIMHE
«O0mmit ¢puznyecKkuil MpakTUuKym» (B 6-Tu yacTsix), 4acth 1. «BBenenue B oOmmii
¢uznueckuit npaktukyMm. [lpubopnbiii cemuHap» (Il CTYJEHTOB HampaBlICHUS
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noarotoBku 03.03.02 dwusuka) / Coct.: E.FO. Jlermrean, H.B. Copoka — Jlyrauck:
Nza-po JIT'Y um. B. Jlans, 2021. — 50 c.

5. Meroauueckue yka3zaHus K J1a0OpaTOpHbIM padoTaM MO AUCIUIUIMHE
«OOmuit  puznueckuii mnpakTukym» (B 6-TM 4yacTsix), 4dactb 2. «MexaHuUKa.
Mexanndeckue kojeOanus U BoJHBD / Coct.: E.1O. JIpmmrean, A.B. Hanenko, H.B.
Copoka — Jlyranck: Uzn-so JII'Y um. B. [ama, 2021. — 79 c. Per.Ne 0756
01.20.04.2021 1.

6. Meroauueckue yka3zaHus K JaOOpaTOpHbIM padoTaM MO JAUCIUIUIMHE
«OO0muit usmyeckuid npakTukym» (B 6-TM yacTsax), yacth 3. «MosekynsapHas
¢usuka» (ans cryaeHtoB HampasieHus: noarotoBku 03.03.02 dusuka) / Coct. E.N.
Xapuenko, E.1O. JIpnurBan — Jlyranck: M3a-so JII'Y um. B. [lans, 2022. — 55 c.

7. Metoanueckue ykazaHhd K Ja0OpaTOpHBIM paboTaM MO JUCIUILINHE
«O0mmit ¢uznyecKuil MpakTUKym» (B 6-TH 4YacTsAxX), 4acTh 4. «DIEKTpUYECTBO U
MarHeTusm» (i cTyaeHToB HampaiieHus noarotoBku 03.03.02 dwuszuka) / Cocr.
E.N. Xapuenko, C.A. Kamenes — Jlyranck: M3n-so JII'Y um. B. [ansd, 2022. — 84 c.

8. Meroauueckue ykazaHus K JaOOpaTOpHBIM paboTaMm MO JUCIUIUIIMHE
«OO0muit  puznueckuii npakTukym» (B 6-TM 4actax), 4yacth 5 «Ontuka» (s
cTyneHToB Hampasienus moarotoBku 03.03.02 dwusuka) / Coct. E.N. XapueHnko,
A.B. Hanenko — Jlyranck: MU3n-so JII'Y um. B. Hans, 2022. — 60 c. Per.Ne 0712 ot
11.02.2022 r.

9. Meroauueckne yka3zaHus K J1aOOpaTOpHbIM padoTaM MO JUCIUIUIMHE
«OO0muit ¢pu3nueckuil NpakTUKymM» (B 6-TH 4acTsax), 4acTh 6. «Pusuka atoma» (ais
cTyaeHToB HanpasieHuss noarotoBku 03.03.02 dwusuka) / Coct. E.M. XapueHko,
C.A. Kamenes — Jlyranck: U3n-go JII'Y um. B. lans, 2022. — 25 c.

10. Meroanueckue yka3aHHs K CaMOCTOSTENbHOW paboTe MO AUCIMILTHHE
«®usuka» / Coct. E.1O. JIpnurBan, A.B. Yanenko. — Jlyranck: U3a-so JII'Y um. B.
Hans, 2023 — 90 c.

11. Metoauveckne yka3zaHWs K TPAKTHUECKUM 3aHATHUSAM TIO JAUCHUIIIMHE
«Dusuka» (B 2-x 4vactsx), yactb 1 «Mexanuka. MonekynspHas ¢usuka» / Cocr.:
C.A. Kamenes, B.A. I'peuxa. — JIyranck: U3n-so JII'Y um. B. [ans, 2020. — 188 c.

12. Meroaudeckue yka3zaHUS K TMPAKTHUECKUM 3aHATHUAM [0 JIUCIUILIMHE
«Du3zukay (B 2-X 4aCTsIX), 4aCTh 2 «DNEKTPUUYECTBO U MarHeTusM. OnTuka. ATOMHas
u siaepnas ¢usukay / Coct.: C.A. Kamenes, B.A. I'peuka. — Jlyranck: M3a-so JII'Y
uMm. B. Mansa, 2021. — 194 c.

r) NuTepHeT-pecypcesl:

eMunuctepctBO oOpa3zoBaHus U Hayku Poccuiickoii @enepauuu —
http://Mmuno6pHayku.pd/

eDenepanbHas ciyxba 1Mo Ham3opy B cdepe 00pa3oBaHHS U HAYKU —
http://obrnadzor.gov.ru/

eMunnCTEpCcTBO 00pasoBanus U Hayku Jlyranckoit Hapomgnoit Pecrybnuku —
https://minobr.su

eHapoausriit coret Jlyranckoit Haponuoit Pecryomuku — https://nsinr.su

ellopran denepalibHbIX TOCYJAPCTBEHHBIX O00pPa30BaTENIbHBIX CTAHJIAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

e OentepanbHbIil opTan «Poccuiickoe odpazoBanue» — http://www.edu.ru/
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eupopmarmionHas cucrema «EnnHoe OKHO mocTyma K 00pa3oBaTeIbHBIM
pecypcamy» — http://window.edu.ru/

edeiepanbHblii  HEHTP HHPOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB  —
http://fcior.edu.ru/

DJIeKTPOHHbIE OUOJIMOTEYHbIE CUCTEMBI U PECYPChI

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

® DJIEKTPOHHO-OMOIMOTEUHAS cucrema «StudMed.ru» —
https://www.studmed.ru

e DJIeKTpOHHBIN Katanor Hayuno-rexuuueckoit oudmmoreku FOPTTIY (HIIN) —
https://libweb.srspu.ru/MegaProWeb/\Web

e O06pa3oBarenpHas wiatdopma KOpaiiT — https://urait.ru/register

eHayunas AIEKTPOHHAS oubnuoTexa eLibrary —
https://www.elibrary.ru/defaultx.asp

NudpopmanuoHHblii pecypc 0M01H0TEeKH 00Pa30BaTEIbHON OPraHN3alMU
eHayunas 6ubmmorexa umenn A. H. Konsiea — http://biblio.dahluniver.ru/

1. MarepuajibHO-TEXHHYECKOE U MPOrpaMMHoOe odecreyeHme

AUCUMILTHHBI

OcBoenue mucuuIUinHbl  «®PHU3UKa» MPEANOJArac€T HCIOJb30BaHUE
aKaJeMHYECKUX ayJIuTOpUMl U ydeOHBIX JabopaTOpuil, COOTBETCTBYIOIIUX
JEUCTBYIOIIMM CAHUTAPHBIM U MPOTUBOIOKAPHBIM IIPAaBUJIAM U HOPMaM.

[Ipouee: pabouee mecTo mpemnojaBaTelisi, OCHAINIEHHOE KOMMIBIOTEPOM C
noctynoM B IHTepHeT.
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ITporpamMHoe obecnieuenue:

OyHKIHOHATBHOE
Ha3HaA4YeHHe

BecmiaTtHoe
NMPorpaMMHoe
ob0ecrneueHue

CcbLIKH

OducHbIi TakeT

Libre Office 6.3.1

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

OHepaHI/IOHHa}I cucrema

UBUNTU 19.04

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

Bpaysep

Firefox Mozilla

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

Bpaysep

Opera

http://www.opera.com

ITouToBEBIN KIIMEHT

Mozilla Thunderbird

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

Daiin-MeHeKep

Far Manager

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

ApxuBarop

7Zip

http://www.7—zip.org/

I'padmgeckwuii penaktop

GIMP (GNU Image

http://www.gimp.org/

Manipulation http://gimp.ru/viewpage.php?page_id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penaktop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoruteiiep VLC http://www.videolan.org/vic/
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8. OueHouHble cpeacTBa MO JUCUMILIMHE

IlepeueHp KOMIIETCHIMI (JIEMEHTOB KOMIICTCHITUM),

IMacmopr

OLIEHOYHBIX CPEACTB MO Y4eOHOMH TNCIUIJINHE

«Duznka

pe3yibTaTe OCBOCHUS YUEeOHOU JUCIUIUIMHBI (MOIYJIST) UM IPAKTUKH

dbopMUpyeMBIX B

HNuaaukatopsl
“ Oranbl
No Kon § CDopMyanOBKav JIOCTHUKEHUN KOHTpOJEI/IpyeMLIe TEMBI T —
/g | KOHTPOIMPYEMOi | KOHTPOIMPYEMOH | KOMIETEHIIH Sno y4eOHOU JTUCITUTUINHBI, (cemectp
KOMIICTCHIIUU KOMIICTCHIIUN peanuzyemont MIPaKTUKU
U3y4YeHNUs)
TACITATITIHE )
1 | YK-1. Crocoben VK-1.1, Tema 1. Mexanunka. 1
OCYIIECTBIIATh YK-1.2, Tema 2. Mexanuka 1
ITOHCK, YVK-1.3, JKMJIKOCTEH U T'a30B.
KPUTHICCKUN YK-1.4, Tema 3. Konebanus u 1
aHaJIN3 U CUHTE3 YK-1.5. BOJIHBL.
uHpopmanu, Tema 4. OcHOBBI 1
IIPUMEHATH MOJIEKYISPHOH (GPU3UKH U
CUCTEMHBIU ITOAXO/ TEPMOIMHAMUKH.
JUISL peIIeHUs Tema 5. DneKTpU4ecTBoO. 2
IIOCTABJICHHBIX Tema 6. Marnerusm. 2
3ajad. Tema 7. Onrtuka. 2
KganroBas npupona
W3ITyYeHUsI.
Tema 8. AtomHast u 2
sepHas pu3mMKa.
2 | OIIK-1. CrocobeH OIIK-1.1, Tems! 1-4 1
YYUTHIBATH OIIK-1.2.
COBpPEMEHHBIE
TEHJICHIIUN
Pa3BUTHUS TEXHUKH U
TEXHOJIOTH B
obnactn Temsr 5-8 2
TexHochepHoi
0€30I1aCHOCTH,
HU3MEPUTENILHON U
BBIYMCIIUTEIbHOU
TEXHHKH,
WHPOPMAITMOHHBIX
TEXHOJIOTUUIIpU
PEIICHUY TUITOBBIX
3aja4 B 001acTu
po(heCCHOHAIBHOIA.
Iloxa3zarenu n KPUTECPHUH OLICHUBAHUA KOMHeTeHHHﬁ, OIIMCAHHUC IIIKAJ
OINCHUBAHUSA
Ne Kon KonTtponupyemelee HanmeHoBanue
i KOHTPOJIUPYEMOMH [lepeueHs MmIaHUPYEMBIX PE3yIbTATOB TEMBbI Y4eOHOH OLIEHOYHOTO
KOMIIETEHIINN JIACTTUTITHHBI CpeJicTBa
1. | YK-1 3Hath: coaepxkanue Kypca Gusukd u | Temsr 1-8 Bormpocsr
OCHOBHBIC pa3zenbl (U3WKH; OCHOBHBIC 9K3aMEHAIMOHHBIX
YK-1.1 3aKOHbl  (u3MKM W TpaHMIB  HX pabor,
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YK-1.2
VK-1.3
YK-1.4
YK-1.5

MPUMEHUMOCTH.
YMeTh: 0CyImEeCTBISTh TIOUCK
HE00X0IUMOH MH(OPMAIIUH, TIPOBOIUTH €&
KPUTHYECKUN aHATN3 U 000011aTh
pe3yIbTaThl aHAIH3A JIJISl PEIICHHUS
MOCTaBJICHHOM 3a/1a4H; YKa3bIBaTh, KAKUE
3aKOHBI OITUCHIBAIOT JIAHHOE SIBJICHUE WIJIH
3¢ (PeKT; UCTOTKOBBIBATH CMBICIT
(U3NYECKUX BEUYMH U IOHSITHH.

Bnagers: MeTomamMm  cHUCTEMaTH3alluU
WHQOPMAITUY, HABBIKAMH IOCTAHOBKH U
pemieHus  3amad; MetojaMu  (QusHKo-
MaTEMaTHYECKOTO aHallu3a IS PEIICHUs
€CTECTBCHHOHAYYHBIX 3a/1a4, (PU3NICCKOTO
MO/JICIIMPOBAHUS B UH)KCHEPHOH MPaKTHKE;
00paboTKu u HHTEPIPETUPOBAHUS
pe3yJIbTAaTOB AKCIIEPUMEHTA.

KOHTPOJIbHBIC
paboTEHL.

2 | OIK-1

OIlK-1.1
OIIK-1.2

3HaTh: OCHOBHBIC BETUUMHBI M pru3ndeckue
KOHCTAaHTBI, WX OIpEIeJIeHNue, CMBICI,
CrocoObl M EOUHUIBl UX H3MEPEHHUS;
HazHaueHWEe W [PUHIUNBI  JCHCTBUSA
BaOXHEHINX (PU3HUECKUX ITPHOOPOB.
YMeTs: paboTtaTh ¢ mpudopamu u
000pyI0BaHUEM COBPEMEHHOM
(hu3HIecKoil JTabopaTOPHH; UCTIOIH30BATh
pa3IMYHbIE METOANKN (PU3NIECKUX
nU3MepeHui U 06paboTKu
OKCTIEPUMEHTAIIBHBIX JaHHBIX
TEXHUYECKUX MTPOOIIEM.

Brnanmerp:  HaBbIKAMH  WCIIOJIb30BAHUS
OCHOBHBIX  OOIIE()U3MUECKUX  3aKOHOB;
METOJOJIOTHEeH  pelIeHus 3amgad  Bcex
pa3enoB o0mel GU3NKY.

Tewmsr 1-8

Bormpocst
9K3aMEHALMOHHBIX
pabor,
KOHTPOJIbHBIC
paboTHL

Bomnpockl K KOHTPOJIBbHBIM padoTam:

TecTbI

1 cemecmp

@®oHAbI OLIEHOYHBIX CpEACTB 110 JUCHUILJIUHE «Du3zukan»

1. MarepuanbHasi TOYka ABUKETCS BAOJb ocu (X, 3aBUCUMOCTb KOOPJWUHATHI X OT

BpemeHH t mmeer Bua X =3+ 2t +05t2. OnpenenuTh 3HaUYEHHWE CKOPOCTH TOYKHU B

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

2. 3a 3 cekyHAbl CKOPOCTh PaBHOMEPHO BbIpocia ¢ 3 km/4 10 39 km/4. OnpeaenuThb

YCKOpCHHE.

A) 12 kw4’ B) 3,33 m/c?%; B) 12 m/c%; T) 0,3 m/c?.

3. OnpeaenuTs yrioByl CKOPOCTh TOYKHA PAaBHOMEPHO BpalIaIOIIECUCs CO CKOPOCTHIO
v=0,5 m/c o okpyxxHOCTH paguyca R=25 cm.
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A) 0,5 pan/c; B)2pan/c; B) 0,02 pan/c; I') 5 pan/c.

4. Ha matepuanbHyl0 TOYKY JEHUCTBYIOT JIB€ B3aUMHO NEPIECHIUKYJSPHBIE CUIIBI

0,3 H u 0,4 H. PesynpTupyromias cuiia 1eicTBUS paBHa...
A)0,1H; b)0,7H; B)0,5H; I)-0,1 H.

5. C kakoi cuJIO HYXXHO JCHCTBOBAaTh Ha TEJIO Maccoil M=3 Kr, 4TOo OBl OHO

JIBHTaoch ¢ MOCTOSHHBIM YCKOpeHueM a=1,5 m/c??
A)9H; b)2H; B)0,5H; T)4,5H.

6. K npyxune, pactsHyTtoil Ha 3 cM npuioxkeHa cwia 39 H. Hailitu xEcTKocTh
MPYKUHBL.
A)1,3H; b)1300H; B)117H; I') 1,17 H.

7. Uemy paBHa KHHETHYECKAsI SHEPTH IIapa Maccoi 4 KT, 00J1a/1ar0Iero UMITYJIbCOM
12 xr-m/c?
A) 36 Ix; b)24 Ix; B) 18 Ix; TI') 6 Ix.

8. HaiiTu MOMEHT MHEpIIMU MaTepUaIbHOM TOYKH ¢ Maccol M=9 kr, ynanéHHO# OT
OCH BpAIlIEHUs Ha paccTosHue =9 cM.
A) 729 kr'v?; B) 81 kr'm% B) 0,073 krm%; T) 1 krem?.

9. MoMeHT WHepIuu Kojeca 5 kr-M°. Kakoif MOMEHT cmi MPUJIOKEH K KOJIECY,
BPAILAIOIIEMYCS C YIIIOBBIM yekoperuem e=0,02 pan/c®?

A)0,4H-Mm; B)0,5H-M; B)0,004 H™m; I')0,1 H-wm.

10. OmpenenmuTh MOMEHT HMITyJbCa Tela C MOMEHTOM WHepuua J=2 KD"M?,
BPAILAOIIErocs C YIIIOBOM CKOPOCThIO =8 paj/c.

A) 16 Kr-M2/c; b) 4 Kr*M2/C; B) 0,25 KrM2/c; nNi Kr-m2/c.

11. Cxonpko Mosnekyn B 1000 monb BemecTBa?
A) 6,02:10%°; B) 10°; B)6,02-10%; T) 100.

12. CxonpKko KoMuecTBa BemecTa B 32 rpammax kuciopoaa O,?
A) 0,001 monb; B) 2 monb; B) 32 mons; I') 1 Moub.

13. Onpeaenuts MossipHYIO Maccy H,SOy.
A) 7810 kr/monb;  B) 98-10° kr/mons; B) 98 kr/momb; ) 50107 kr/mois.

14. Beipaszuts Temneparypy 27 °C B eqununax uzmepenust CH1.
A)2/3K; b)117°C; B)300K; TI')27°C.

15. Kak u3MeHuTCs JaBi€HHE HIICATBHOTO Tras3a, HAXOMALIEroCs B TE€PMETHUHOM
eMKOCTH IpH nosbiieHuu temneparypsl ¢ 300 K go 450 K?

A) Boipacrert B 1,5 pa3a; b) nonusutcs B 1,5 pasa;

B) Beipacter Ha 150 I1a; I') monusutcs Ha 150 Ila.
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16. Kak u3meHuUTCS AaBICHUE HUICATHLHOTO T'a3a MPH YBETUICHUU KOHIIEHTPAINH B 3
pasa v CHWYKEHUU TEPMOJIMHAMUYECKON TeMIiepaTypsl B 2 pa3a?

A) ymenbmutcs B 1,5 paza; b) yBenuuutcs B 1,5 pa3za;

B) yBenuuurcs B 6 pa3; ') ymensiuurcs B 6 pas.

17. Kakas paboTa coBepIIacTcs ueaabHbIM I'a30M MPU PACHIUPEHUN OT 2 Mo 10 7 M
u noctosHHoM nasiieHnu 100kI1a?
A) 500 x/Ixx; Bb)20xk/x; B) 50 mx/bx; I') 0,02 xIx.

18. NneansHOMY ra3zy cooONumM KoJudecTBO TertoThl Q=5 kJ[k. Kak m3amenurcs
€ro BHYTPEHHSISI SJHEPTUsl OH COBEpIIUT padoty A=3 k/[x?

A) yBenmnuunted Ha 2 k/Ix; b) ymenpmmtcs Ha 2 kJ[x;

B) yBenuuurcs Ha 8 k/[x; I') ymenbmutcs Ha 8 kK.

19. OnpenenuTts K.11.11. Ipoliecca, €Ciu ra3 Mmojay4yus OT HarpeBaTelis KOJIUYECTBO
TertoTel 9 kJk, a oxnanurento nepeaan 6 kJx.
A)1/4; b)2/3; B)1/2; T)1/3.

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

2 cemecmp

1. Kak wu3MeHHTCA CHJIa B3aUMOJCWCTBUSI JIBYX TOYEYHBIX 3apsigoB, €CIU
AIEKTPUUYECKUHN 3apsii KaXJ0TO YBEIWYUTh B 3 pasza, OJHOBPEMEHHO YBEJIUYUB
paccTosiHAE MEXAY HUMHU B 3 pasza?

A) He uamenurcs; b) yBenuuurcs B 3 pasa;

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

2. KakoBa HamnpsKeHHOCTh DJIEKTPHYECKOTO TOJISl, €CIM Ha TOYEYHBIM 3apsin

BennuuHbl 0,2 Kit geiictyer cuima 100 H?
A) 20 B/m; B) 500 B/m; B) 0,002 B/m; T') 20 B.

3. UeMy paBeH MOTEHIHAI AJIEKTPUUECKOTO TOJISI B TOUKE, B KOTOPOU JIEKTPUUECKUI
3apsia BenmunHou 0,03 Ko o6nagaet sneprueit 0,18 1x?
A)15B; b)0,054B; B)21B; TI')6B.

4. HaiiTu 37€KTpOEMKOCTh ABYX KOHAEHCATOPOB, EMKOCThIO 3 MK®D, coeTMHEHHBIX
IIOCJICI0BATENBHO.
A) 0,67 Mx®; Bb) 6 vx®; B)3 Mx®; I') 1,5 mxd.

5. HaiiTu 31eKTpoeMKOCTh IByX KOHJIEHCATOPOB, EMKOCThIO 3 MK®D, COe IMHEHHBIX

napasuiesibHo.
A) 3 Mx®; B) 1,5 Mmx®; B) 6 mx®d; I') 0,67 mxD.
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6. B omHOpoaHOE AnekTpudeckoe moiie ¢ HampsikeHHocTh £F=1800 B/M momecTmm
TUDIIEKTPUK C JIUAJIEKTPUUIECKOW MPOHHMIIAEMOCThI0 £=6. KakoBa HampsykKeHHOCTD

I0JIs1 BHYTPH JAUAJICKTpUKA?
A) 300 B/m; b) 50 B/m; B) 150 B/m; TI') 1080 B/m.

7. Kaxoii 3apsii 10JKEH MPOUTH uepe3 NMoMNepeyHoe CeueHre MPOoBOIHMKA 3a |

MUHYTY, 9TOOBI TOK ObLIT paBeH 60MKA?
A) 10°Kr; B)6010°Ki; B) 10°Km; I)3,610° K.

8. Kakoii Tok moteuet uepes pe3uctop conporuieHrnem R=2500 Om npu pazHoctu

MOTEHIIUAJIOB Ha ero KoHIiax 10B?
A)250 A; B)250mMA; B)4mA; 14 A.

9. Kakast sHeprus BblaensieTcsl B mpoBogHUKE ¢ conpotuBiaeHreM 300 Om 3a

MOJIMUHYTHI NpU npoTekaHuu Toka 200 MA?
A) 6 Ix; Bb) 1800 Ix; B) 360 Ix; I')9 x/x.

10. /IBa pe3ucropa, conpoTuBiieHreM 2 OM KaxK/bli, COeAMHEHBI TapajuIeIbHO.
KakoBO conmpoTHBIEHUE TAKOTO COEAMHEHUSA?

A)40wm; b)10M; B)20Owm; I')3Om.

11. Dnextpo (3apsiz -1,6'10™°Ki) Bieren co ckopoctbio V=5 M/c B 0ZHOPOIHOE
MarauTHoe nosie B=300 MxTn nepneHaAuKyasspHO JIMHUAM HHAYKIUU. OnIpeaenuTh
3HAYEHUE CUJIbL, JCHCTBYIOUIEH HA MPOTOH B MAarHUTHOM TIOJIE.

A)2,410°H; B)2,410%H; B)2,410"H; I') 0 H.

12. Kak u3MeHUTCS cuiia ISUCTBUSL OJHOPOIHOTO MATHUTHOTO MOJISE HAa 3JIEKTPOH,
€CJIM YTOJI MEXy CKOPOCTBIO DJICKTPOHA ¥ BEKTOPOM MAarHUTHOW MHIYKIIUU
n3MeHuTh oT 30° 10 90°?

A) yBenmuuutes B 2 paza; b) ymenbmutes B 2 pasa;

B) yBenuuurcs B 3 paza; ') ymensimres B 3 pasa.

13. Onpeaenute BepHOE HarpaBiieHHe cuiibl JIopeHIia 1 OTpUIATEIbHOIO 3apsia.

' Ay > Ay

-q 1 li - li ﬁ r !
e e X e _q*—> B - ‘tl’i L

A b B r

14. OnpenenuTs BEpHOE HANIPaBJICHUE JIMHUNA UHIYKIUA MarHUTHOTO MOJIS
IPSAMOJIMHEWHOTO POBOJHUKA C TOKOM.

18



e R e 3 )
= ¢ »
I - 5
~— =
e o o -
A ~—+—F r

15. Kak nu3mMeHuTCs MHAYKIUS MarHUTHOTO MOJIs, CO3aBa€MOro OECKOHEYHO
JUIMHHBIM ITPOBOJIHUKOM, €CJIM CHIIY TOKa YBEJIMYUTH B 1,5 paza, a TOUKy
HaOJIOICHNS YIATUTh Ha pacCcTOsTHUE B 3 pasa Oosbiiee?

A) ymensmntes B 2 pa3a; b) yBenuuunrcd B 2 pasa;

B) ne usmenurtcs; [') ymensiutces B 1,5 pasa.

16. Ecnu cuity ToKa B ABYX MapajlieIbHbIX TPOBOJIAX YBEIUYUTH BIBOE, a
paccTosHUE MEXAY HUMU YMEHBIINTH B 3 pasa, TO CUJIa UX B3aUMOJIECHCTBUS...
A) yBenmmuutes B 12 pa3; b) yBenuuurcs B 6 pas;

B) ymensimuTcs B 6 pa3; [') ymenbiutcs B 12 pas.

17. Tnockuit KOHTYp wromansio S=200 cM” HAXOXUTCS B IOCTOSHHOM OJHOPOIHOM
MarHuTHOM 1oJie ¢ uaaykuuern B=0,3 T Tak, 4TO TMHUM MAarHUTHOM MHAYKIAH
MMPOHU3BIBAIOT IUIOMIAb o1 yriiom 60° kK Hopmanu KOHTypa. OnpeaenauTs NOTOK
MAarHUTHOW UHIYKIIUU Y€pe3 KOHTYP.

A) 0,03 B6; b)0,3B06; B)30B06; I')3 mMBo6.

18. Kak nu3MeHUTCS NOTOK MarHUTHOM MHAYKIIMHU Yepe3 KPYIJIbIi TUIOCKUI KOHTYD,
€CJIM MarHuTHasi HHAYKIUS YMEHbBIIUTCS B 3 pa3a?

A) yBenuuures B 3 paza); b) ymensiures B 1,5 pas;

B) ymensimutcs B 9 pa3; [') ymensiutcs B 3 pasa.

19. MaruuTHBIN MOTOK Yepe3 MPOBOSIINI KOHTYP U3MEHSIETCS paBHOMEPHO TaK, 4TO
3a 5 MuHYT Bo3poc ¢ 0 B6 1o 10 B6. Onpenenmuts 3/]C B KOHTYpE.
A)0,5B; b)2B; B)0,03B; T)50B.

20. [IpoBopsiias paMka Iuiomaab S=9 cMm? BpaIaeTcs ¢ yrJIOBOM CKOPOCThIO 0=6
cls OJHOPOJHOM MarHuTHoM tose ¢ B=0,45 Tn. Onpenenuts MakCUMaibHOE
3Hauenue J/]C B pamke.

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

21. KakoBa u3my4aTeabHOCTh R™ aGCOIIOTHO YEPHOTO TeIa IpH temmneparype 20 °C?
A) 9 MBr/M* B) 418 Br/m*; B) 1,7:10° Br/m*;, T') 1 MxBt/™’.

22. Kak u3BMEHUTCS U3Ty4aTeIbHOCTh a0COIIOTHO YEPHOIO TeJa, €CIIU TEMIEpaTypa ¢
300 K yBenuuuinacs Ha 300 K?

A) yBenmuuunted B 4 pa3a; b) yBenmuutcs B 2 pasa;

B) yBenuuurcs B 16 pa3; I') He usmeHutcs
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23. KakoBa niiHa BOJIHBI, HA KOTOPYIO MPUXOJUTCS MaKCUMyM SHEPTUHU H3TyUEHUS
a0COJIFOTHO YEpHOTro Tela npu temmneparype 36,6 °C?
A) 9,37 mxMm; B) 79,23 mxMm; B) 0,63 mxMm; 1) 0,48 MM,

24. OnpenenuTh Maccy (POTOHA U3TYUEHHUsI C NIMHOW BOJIHBI 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 BbIXOJia JICKTPOHOB M3 MeTalljia, €ciiu (GoTodP(HEeKT HauMHACTCS
IpH 9acToTe u3rydeHus 5,28-10™ 'y u Bbimre?
A)3,5:-10" JIx; B) 1,6:10™"° Ix; B)4,0-10™° Jx; I)4,7-10™° k.

26. CormacHo mocTyiaTaM bopa, ompeneauTh MOMEHT HWMITYJIbCa JJICKTPOHA Ha
cTanpoHapHoii opoure ¢ n=3. [locrosuuas [Tmanka i=1,05-10"* Jix-c.
A) 3,15-10* Jix-c; B) 1,05-10°%* ix-c; B)2,1-10° ix-c; T) 4,210 Tx-c.

27. Slnpo 4Be’ umeer. ..
A) 4 neiitpona u 7 npotoHoB; b) 4 HelitpoHa u 3 npoToHa;
B) 4 npotona u 7 HeittponoB; ') 4 npotoHa u 3 HEUTpoOHA.

28. Yemy paBHO cpesiHee BpeMsl KU3HH T PATHOAKTHUBHOTO sJIpa, €CIIM MOCTOSTHHAS
PaIHOAKTHBHOTO paciaja paBHa | q?
A)0,28:10%¢; B)60c; B)3600c; Il ec.

29. Kak M3MEHHUTCS aKTUBHOCTH U30TOIIA C TMTOCTOSIHHOW PaJMOaKTUBHOTO pacmaaa
A=1 mun" 3a Bpems t=41,6 c?

A) yMEHBIIUTCS TTOYTH 10 HYJs; b) ymensimtes B 1,4 pasa;

B) ymensimures B 1,17-10" paza; T') ymensinres B 2 pasa.

30. B pesymbrate smepHoit peakmun N'*+,He'—X+H' o6pasosamocs stapo X.
CKOJBKO HYKJIOHOB BXOJUT B COCTaB sjipa X?

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

KpnTepnn 1 HIKAJa OHCHUBAHHUA 110 OHCHOYHOMY CPEACTBY «TecTbI»

IIIxana OILICHUBAHUS Kpurepuit ouenuBanus
(uHTEpBaN OAJIIIOB)
5 KonTponbHas paboTa BINOIIHEHA HA BEICOKOM YPOBHE (TIPaBUIIbHbIE
otBeThl Aanbl Ha 90-100% Bompocos/3anayu)
4 KonTtponbHas paboTa BBIIOJIHEHA HAa CPEHEM YPOBHE (TIpaBUIIbHbIC
OTBETHI JIaHbl Ha 75-89% Bompocos/3a1aq)
3 KonTtponpHas paboTta BIITONIHEHA HA HU3KOM YPOBHE (TIPaBHIIbHBIE OTBETHI
nanbl Ha 50-74% BonpocoBs/3anay)
2 KonTtponbHast paboTa BBIIIOJIHEHA Ha HEYAOBICTBOPUTEIIEHOM YPOBHE
(mpaBuJIbHBIE OTBETHI 1aHbl MeHee ueM Ha 50%)
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OueHouyHble cpeacTBa Ui MPOMEKYTOYHOM aTTecTaluu (IK3aMeH)
Teoperuuyeckue BONpPOChHI
1 cemecmp

. Cucrema otcuera. Tpaekropus. [1yts. [lepemenienue.
. CxopocTtb. Yckopenue. TaHTeHIIMaIbHOE U HOPMAJIbHOE YCKOPEHHE.
. Kunematuka u XxapakTepuCTUKHU BpaIllaTeIbHOTO ABUKEHUSI.
. 3akonbl HetoTtona. Cuna. Umnynbsc. Macca.
. Cunbl B mpupope. Buibl B3auMoaeicTBus.
. 3aKOH COXpAaHEHMS UMITYJIbCA.
. JIBI)KEHME Tena IepeMEHHON MacChl.
. KoncepBaTtunbie cuiibl. PaboTa. MoImHOCTD.
. Kunernueckas sneprus. llotenuumansHas sHeprus.

10. 3akoH coxpaHEHUsI YHEPTUHU.

11. lenTp Macc. /IBuxkeHue eHTpa Macc TBEPAOTO Tea.

12. Moment unepruu. Teopema IlITeitnepa.

13. Kunernueckasi 3Heprust BpalieHus.

14. MomeHT cuibl. MOMEHT UMITyJibca.

15. Pabota npu Bpamienuu tesna. OCHOBHOE ypaBHEHUE TUHAMUKU
BpaIIaTeIbHOTO JIBUKEHUS.

16. 3akoH coxpaHEHHSI MOMEHTA UMITYJIbCA.

17. TIpeobpaszoBanus 'anunes. [Toctynarsr CTO.

18. TIpeobpazosanus Jlopenma. CienctBus u3 nmpeodpa3zoBanuii JlopeHia.

19. HennepuuanbHble CUCTEMBI OTCUETA.

20. KonebarenpHbIil mporiecc. ['apmMorndeckue koneOanus. Y paBHEHUE
rapMOHUYECKUX KoJieOaHUW. XapaKTepUCTUKH KOJIeOaHU M.

21. VYpaBHEHHE 3aTyXaloMUX KOJIeOaHU U ero perieHue.

22. YpaBHEHHUE BBIHYKICHHBIX KoJieOaHuil U ero pemieHue. Pezonanc.

23. IlpyxunHbIil MasTHUK. Ou3ndeckuil MassTHUK. MaTeMaTuuecKuii MasiTHUK.

24. CnoxxeHre TapMOHUYECKHUX KOJICOaHUH.

25. MexaHnveckue BOJIHBL. YpaBHEHHE Oeryieil BOJHBL. AMIUIMTY/a, YacToTa,
JUTMHA BOJIHBI, (Da30Basi CKOPOCTh BOJIHBL. BoHOBOE ypaBHEHHE.

26. [Ipunuun cynepnosuiiu BosiH. Untepdepenius BosH. CTosiure BOJIHBIL.

27. 3BykoBbie BosiHBIL. Dddekt Homnepa. Yiprpazyk. MHppa3ByK.

28. Cuna Apxumena. Y cioBue IiaBaHus Tell.

29. YpaBHEHUE HEPa3pbIBHOCTU CTpyU. YpaBHeHHe bephymnu. JlamuHapHoe u
TypOyneHnTHoe Teuenue. Yucno Pelinonbaca.

30. OcHOBHBIE TOJOKEHUSI MOJIeKysipHO-KuHeTndeckoi Teopun (MKT).
OCHOBHBIE MOHATUS U ONPENIETCHUS MOJIEKYJIAPHON (PUBHUKH.

31. Uneanbupiii Ta3. CBoOWMCTBA HACANBHOTO Tas3a. TepMOJIMHAMUYCCKHE
napameTpbl COCTOSIHHS.

32. OcuoBHoe ypaBHenue MKT (YpaBuenne Knaysuyca). VYpaBHeHue
COCTOSIHUS UjiealibHOrO rasza (YpaBuenue MenaeneeBa-Knaneiipona).

33. M3omporiecchl, 3aKOHBI H30MPOIIECCOB. P-V AHarpaMMbl H30MPOIIECCOB.

©Coo~No Uk~ WwWN
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34. YpaBuenue Ban-nep-Baanbca. [lonpaBku ypaBHenus Ban-gep-Baanbsca u
ux ¢uznuecknii cmbica. M3otepmel Ban-nep-Baansca.

35. Pactipenennienne MakcBemia.  XapakTepHble CKOPOCTH  paclpeesieHUs]
Makcsena.

36. Pactipenenenue bonsimana. bapomerpuueckas hopmyna.

37. SIBnenuss mepeHoca B TEPMOJAMHAMUYECKHM HEPABHOBECHBIX CHUCTEMaXx.
TemmonpoBoaHocTh. Auddysus. BsaskocTs.

38. Uucno  cremeHeid  cBOOOABI  MOJIEKYJbl.  BHyTpeHHsi® — sHeprus
TEPMOJUHAMHYECKON CUCTEMBI. 3aKOH PABHOPACIIPEIECICHUS SHEPIUU IO CTEIEHIM
CBOOO/IBI.

39. Pabora, coBeprmaemasi cuCTeMO# Tpu m3MeHeHHHu oObema. OmpernerncHue
paboThI, COBEpIIAEMON TEPMOANHAMUYECKON CUCTEMOM MPU U30IMPOIECCaAX.

40. IlepBoe Hauano TtepMoauHaMuku. CreacTBUs U3 TMEPBOro Hayaia
TepMOAMHAMUKHU. VI3MEHEHNE BHYTPEHHEN SHEPTUU IIPU U30ITPOIECCAX.

41. KonnuecTBO TEIUIOTHI. AMabaTUUECKU MpoIlecc. YpaBHEHUE aauadaThl.
P-V nuarpamma agmabaTHYecKOro mpolecca.

42. TenaoeMKOCTb. YpaBHeHUue Maiiepa. [Toka3arenp annabaThbl
(ko3¢ dunuent [lyaccona).

43. IlomuTponHbli mporiecc. YpaBHEHUS MOJIUTPOIIbI, TOKA3aTeNb MOJUTPOIIBI.
[Toka3aTesb MOMUTPOINBI JUIsl ©30IPOLIECCOB.

44, TennoBas mamuHa. KpyroBbele mpoleccel: p-V amarpamma, pabota mnpu
kpyrosom npouecce, KIT/I.

45. lluxkn Kapuo: p-V nuarpamma, omnucanwe mpoueccoB Iukia, KIII.
Teopema Kapho.

46. TepMomuHaMUYeCKOE€  OMpEAeNieHue  DHTPOIHUH. Craructuueckoe
onpeaeneHue HTponun. OCHOBHbIE CBOMCTBA SHTPOIIUH.

47. I3meHeHue  SHTpONIMM  NOpH  M30mpoueccax.  Btopoe  Havao
TepMoauHaMUKHU. CleACTBUS U3 BTOPOTO Havajga TePMOAUHAMUKH.

2 cemecmp

1. DnexTpuyecKuil 3apsij U 3aK0H ero coxpaneHus. 3akoH Kymnona.

2. DnexTpuueckoe nose. HanpsskeHHOCTh 3IeKTPUYECKOTO MOJIsL.

3. Teopema I"aycca u e€ npumeneHue.

4. PaboTa npu nepeMeNieHru 3aps/a B JIEKTPUUIECKOM I0JIE.

5. Hupkynsauus Bexktopa E.

6. IloTeHuuan u pa3HOCTh NOTEHIIMATIOB. DKBUIOTEHIIMAIbHBIE TOBEPXHOCTH.

7. CBsI3b MEX]Ty HAPSXKEHHOCTBIO U TOTEHITUATIOM.

8. IndneKTprKy U MPOBOAHUKH B AJIEKTPUUECKOM TIOJIE.

9. BekTOp 21EeKTPUUECKOr0 CMEIICHHUS.

10. Dnexrpoemkocth. Konnencarop. CoemuHeHre KOHIEHCATOPOB.

11. DHeprust 3apsKEHHOTO KOHJIEHCATOpa. DHEPIHsl AIEKTPUUECKOTO MOJIS.

12. [locTtosaHubI  dnekTpuueckuii Tok. Cuina TOKa, IUIOTHOCTH — TOKa.
Conporusnenue. dnekrpoasuxkyias cuia (31C).

13. 3akon Oma a71s1 yyacTKa U MOJTHOM LIETTH.

14. 3axon [Ixoyns-Jlenna.
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15. Pa3BetBiennsbIe dnekTprueckue menu. [Ipasuna Kupxroda.

16. MarautHoe mone. MarHuTHas MHAYKLIWS U HaNpsDKEHHOCTh MarHUTHOTO
OJISL.

17. 3akon buo-Casapa-Jlamaca u ero npuMeHeHHe.

18. B3aumoeicTBrE TOKOB. 3aKOH AMIIEpa.

19. Dnexrpudeckas yactuia B MaruutHoM nose. Cua Jlopenua.

20. CuitoBble muHUM MarHuTHOTO Toiist. Lupkyssiius BektopoB B u H. Teopema
O TIOJTHOM TOKE.

21. MaruuTtsblil notok. PaboTta no nepemenieHuto Toka B MAarHUTHOM TI0JIE.

22. SIBneHue 3IEKTPOMArHUTHOM MHAYKIMH. 3akoH Papanes. Bpamenue
paMKH B MarHUTHOM TIOJIE.

23. SIBnenne caMOMHIYKIIMU. IHIyKTUBHOCTH KOHTYpA.

24 VI3MeHeHue TOKa MU 3aMBbIKAHUU [IENN U Pa3MbIKaHUH IICTIH.

25. DHeprusi MarHUTHOTO TIOJIA. DHEPTHs KOHTYpa C TOKOM.

26. KoneGatenbHpiii  KOHTYp. CBOOOAHBIC 3JICKTPOMATHUTHBIC KOJICOAHWS.
®opmyna TomcoHa.

27. 3aryxaroniye 1 BhIHYKJICHHBIEC SJICKTPOMArHUTHBIE KOJIeOaHuUs.
Huddepennnansuoe ypaBHeHHE KOJICOaHUM U €0 pellieHue.

28. Ilepemennslii TOk. 3akoH OMa 17151 IEPEMEHHOTO TOKa. MOIIHOCTb
IIEPEMEHHOT0 TOKa. BEKTOpHBIE TMarpaMmsl.

29. OcHOBHBIE 3aKOHBI reoMeTprueckor onTuku. [Ipunnun depma.

30. ®opmyna ToHkoM mmH3BL llocTpoeHme u300pakeHWt B TOHKUX JIMH3aX.
®dokyc, (OKYyCHOE PACCTOSIHUE, ONTHYECKAs! CHJIA.

31. Unrepdepenmus ceeta. Judpakius ceeta. [Ipumeps.

32. INonspu3anus cBeTa. 3akoH Mamtoca. 3akoH bproctepa.

33. [lornomenue cBera. 3akoH byrepa.

34. IlpencraBneHne cBeTa Kak AIEKTPOMArHUTHOW BOJTHBI.

35. TermoBoe M3NMyYeHUE U €T0 XapaKTepUCTHKH. 3akoH Kupxroda.

36. A6comoTHo yepHoe Teno. Dopmyna Penes-xunca.

37. 3akonbl cMemenus Buna. 3akon Credana-bonsiimana.

38. ®opmyna [1nanka. @OTOHBI.

39. llaBnenue cBera. Dotodrddext. YpaBuenue ¢potodrddexra.

40. Dddext Komnrona.

41. Anepnass mogxenb aroma. Iloctymatel bopa. ATom Bogopona u
BOZOPOIONIOI00HBIE aTOMBI 110 bopy.

42. Bonnsl ne bpoitnisa. CooTHOILIEHHE HEONPeIeIeHHOCTEH.

43. BonnoBas ¢ynkuus. Ypasuenue Llpenunrepa.

44. ATom BoAOpoJa B KBaHTOBOW MexaHuKe. KBaHToBble uncia. GEepMUOHBI U
6030HbI1. [Tpunmun [Taymu. [Tepuogudeckast cuctema 3neMeHTOB MeH ieneena.

45. CocTaB ¥ XapaKTEPUCTUKU aTOMHOTO SIAPA.

46. Jledekt Macchl ¥ SHEPTrUsi CBA3M SApa. DHEPreTUKA SJIEPHBIX PEaKIUM.

47. PanroakTUBHOCTh. 3aKOH PaIMOAKTUBHOTO pacnaaa. AKTUBHOCTb.

48. SlnepHble peakuuu: o-pacmai, B-pacnam, y-uznydenue. [IpaBuna cmemieHus.
Hevitpuno

49. Peakuuu JieneHus ¥ CHHTE3a aTOMHBIX sifiep. SlaepHble peakiuu moj
NEHCTBUEM HEUTPOHOB. LlenHbie peakuuu.
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IIpakTHyeckue 3a1aHus
1 cemecmp

3amaua 1. J[BiKCHHE MaTepHAIbHON TOYKH 3aIaHO ypaBHeHHeM X=At+Bt’,
rae A=4 m/c? B=-0,05 m/c>. OnpeeianT MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTB U
TOYKHU paBHA HyJ0. HaliTH B 3TOT MOMEHT BpeMEHU KOOPJIMHATY U YCKOPEHUE.

3apaua 2. MatepuanbHas Touka Bpamaercss Ha paccTossHuM =20 cM BOKpyT
HEMOABIDKHOH ocu 1o 3akony ¢=A+Bt+Ct’, rme A=3pam, B=-1pan/c’,
C=0,1 pax/c>. B moment Bpemenn t=10c ONpEACNNTh TAHTCHUHATBHOE d,
HOPMAaJIbHOE @y U TIOJIHOE @ YCKOPEHUS TOUKHU.

3apaua 3. Ha tmagkom crome sexxut Opycok maccor m=4 kxr. K Opycky
NpUBSI3aHbI J[Ba IIHYpa, IEPEKUHYTHIC Yepe3 HEeTMOABMKHbBIE OJOKH, MPUKPETIIEHHBIS
K MPOTHBOIOJIOKHBIM KpasiM cTosia. K KOHIIaM IIHYpOB IMOJABEIIEHBI THPU, MACCHI
KOTOpBIX M;=1 kr u M,=2 kr. Hailftu yckopeHue, ¢ KOTOpbIM JIBUXKETCS OpYCOK, U
CHJIy HaTsSDKEHUS KaX10Tr0o U3 HIHYpoB. Maccoll 6JI0KOB ¥ TpeHHEM ITpeHeOpeyb.

3anaua 4. MatepuaiibHass TOYKa Maccodl M=3 KI' JBUMXKETCS TMOJ| JEeHCTBUEM
HEKOTOpO# Ccuibl F COrIacHO ypaBHEHHIO X=Ct2+Dt3, rone C=2 M/CZ, D=-0,1 M/c.
Haiitn 3HaueHus 3Toil cunbl B MOMeHTHI BpeMeHu t;=1c u t,=2 c. Onpenenurtsb
MOMEHT BpEMEHH, KOI'/Ia CUJIa paBHA HYJIO.

3apaua 5. Opyaue, )KECTKO 3aKPEIUICHHOE Ha KEJIE3HOAOPOKHOU Tu1aTopme,
IIPOU3BOJIUAT BBICTPEI BIOJIb MOJOTHA KENE3HOM JOPOTH MO yriioM ¢=60° K JIMHUU
ropu3onTta. Onpeaenuts ckopocth U oTkara miaThopMbl, €Ciii CHapsl BBUIIETACT CO
ckopocthio v=600 M/c. Macca mardopmsl ¢ opyanem u cHapsigamu M=15 T, macca
onmHoTO cHapsmaa m=20 kr.

3apaua 6. [llap maccoit m;=10 kr, ABMKYITUICS CO CKOPOCTHIO 01=4 M/C,
CTAJIKUBAETCS C MIApOM Maccoi M,=4 Kr, CKOPOCTh 0, KOTOPOTo paBHa 12 M/c.
CuuTas ynap npsiMbIM, HEYIPYTUM, HAUTH CKOPOCThH U IIAPOB MOCJE yaapa B IBYX
ciydasix: 1) MaJbli 11ap HaroHsieT OOJIBIION MIap, ABMXKYIIHIACS B TOM XK€
HaMpaBJICHUH; 2) Mapbl JBMKYTCS HABCTPEUy APYT APYTY.

3agaua /. Jlng cxatuss TPYXKUHBI HA X;=1CM HYXHO NPWIOXHTH CHITY
F=10 H. Kakyto paboTy Hy>kHO COBEpIIHTb, YTOOBI CXKaTh MPYXKUHY Ha X,=10 cm?

3agaya 8. OnpenenuTh JUHEHHYIO CKOPOCTh U IIEHTpa IIapa, CKaTUBIIETOCs
0€3 CKOJILKCHHMSI IT0 HAKJIOHHOM TJIOCKOCTH BhICOTOM h=1 M.

3amauya 9. Touka coBepmiaeT rapMoHudeckue KoseOanus. Haubombinee
CMEIIEHUE Xmax TOUKH PABHO 5 cM, HaAMOOJbIIAsA CKOPOCTb Umax— 10 cMm/c. Haittu
YIIIOBYIO YacTOTY @ KOJIEOAHUN i MaKCUMAIIbHOE YCKOPEHUE 8pay TOUKH.

3apaua 10. I'py3uk maccoit m=400 r, moaBelIEHHBIN K NpPYXUHE, KOJIeOneTcs
10 BEPTUKAIH ¢ iepruoioM T=1 c¢. OnpeaenuTh )KeCTKOCTh K Py KHUHBI.

3agaua 11. CxonbKO aTOMOB COAEPKUTCS B PTYTH: 1) KOJMYECTBOM BEILIECTBA
v=0,2 monp; 2) maccoit m=1 r?

3apaua 12. OnpenenuTh KOJIMYECTBO BEIIECTBA V BOJOPOJA, 3ATOJHSIOIIETO
cocyz 06beMoM V=3 11, eciti KOHIIGHTPAIMs MOJIEKyYI ra3a B cocyae N=2 10" m™,

3anaua 13. B 6amnone naxonures ra3 npu temmeparype 7;=400 K. Jlo kakoii
Temnepatypsl 1, HaJ0 HArpeTh ras, YToObI €ro AaBJIeHUE YBEIUUMUIOCh B 1,5 paza?
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3agaya 14. bamnon BmectumocThio V=201 3amojgHeH a30TOM MpHU
temneparype 7=400K. Kornma wacTth rasa wu3pacxofoBaiiu, JaBJl€HHE B OaiioHE
nonusunoch Ha Ap=200 klla. Omnpenenuts Maccy M H3PACXOJOBAHHOIO Tasa.
[Ipotiecc cuuTaTh N30TEPMHUUECKUM.

3apaua 15. OmnpenenuTh IIOTHOCTh p BOJSHOTO Tapa, HaXOISIIETrocs MO
napiieHreM p=2,5 Ila u umeroniero remneparypy 7=250 K.

3anaua 16. Mpeanvubiii raz cosepmaer nukia KapHo npu Temmeparypax
xonoamnbHuKa 1,=290 K u Termoornarunka 7;=400 K. Bo ckoyibko pa3 yBeJIMUUTCS
KI1J] # [uKia, eciIu TeMIepaTypa TeILI00TIATINKa Bo3pacTeT 10 T1 =600K?

3amaua 17. a3, coBepmaromuii nuka KapHo, otgan TeronpueMHuKy 75%
TEIJIOTHI, TOJYyYEHHOM OT TemnootnaTurka. Onpenenuts Temmeparypy 71»
TEIUIONPUEMHIUKA, €CIIN TeMIeparypa TerooraaTanka 7;=400 K.

3agaya 18. Ilpu xakoii Temmeparype CpelHss KWHETHYecKas SHeprus <eg,>
ITOCTYNATEIBbHOTO IBMKEHUS MOJIEKYJIBI ra3a pasHa 4,14 10 2 Tk?

2 cemecmp

Zapaua 1. 3apsaaer Q=1 MmxKnm m Q,=-1 MxKn HaxomsiTcs Ha pacCTOSIHHUH
d=10 cm. OmnpenenuTh HANPSHKEHHOCTh £ M TIOTEHIMAT ¢ TOJIA B TOYKE, yIAJICHHOM
Ha paccrosiHue =10 cM OT mepBOro 3apsijia W JeXalled Ha JUHUU, MPOXOJSIIeh
yepe3 MepBbId 3aps/l NEPISHAUKYIISIPHO HarpaBieHUIo oT Q; k Q.

3apaua 2. Ha nByx OECKOHEUHBIX MapaUIEIbHBIX IJIOCKOCTSIX PaBHOMEPHO
pacIIpeeleHbl 3apsiibl C IOBEPXHOCTHBIMH IUIOTHOCTAME 01=0,2 MKKu/M® ©
0,=-0,3 MxK11/M*. OnpesenuTh HAPSHKEHHOCTD MOJIS MEK/IY U CHAPYKHU TLIOCKOCTEIA.

3apaua 3. J/[Ba xonaeHcatopa 3nekTpoeMKocTsIMA C1=3 MKD® u C,=6 MKD

COCIMHEHBI MapajlieNbHO U mpucoenuHeHsl k 6atapee ¢ DJIC ¢=120 B. Onpenenutsb
3apsael Q1 1 Q, KOHAEHCATOPOB M pasHOocTH oTeHnuaoB U; u U, Mex Ty 0OKITaIoK.

3anaua 4. Tpu xornencaropa emkocTssMu C1=1 Mk®D, C,=2 MKkD u C3=3 MKD
MOTYT OBITh COEIUHEHBbl NapajuIebHO WIM MOCie[oBaTeabHO. B KakoM ciydae
€MKOCTb OaTapeu KOHJIEHCATOPOB OO0JIbIIIE U BO CKOJIBKO pa3?

3anaua 5. Cuna Toka B MPOBOJAHUKE paBHOMEpHO HapacTaeT oT 1o=0 mo I1=3 A
B TeueHue Bpemenu t=10 c. Onpeaenuts 3apsn Q, mpomieAnnii B MpOBOTHUKE.

3anaua 6. Tpu pesuctopa conpotusieHussMu R;=1 Om, R,=2 Om u R3=3 Om
MOTYT OBITh COEIWHEHBl NapajuIebHO WM MOCHeoBaTeabHO. B KakoM ciydae
COIPOTHUBIIEHUE OOJIBIIE U BO CKOJIBKO pa3?

3apaua 7. Cuia Toka B npoBoaHuKe conpoTuBieHueM R=100 Om paBHOMEpHO
HapactaeT oT lp=0 10 I|nx=10A B Teuenue Bpemenu 1=30c. Onpeaenuth
KOJIMYECTBO TEIJIOTHI Q, BBIIETUBIIIEECS 32 9TO BpEMs B IPOBOIHHKE.

3amauya 8. [lo mpoBoay, COrHYTOMY B BHJE KBajpaTa cO CTOpoHO# 60 cM,
TEYeT MOCTOSHHBIN TOK 3 A. HailTu MHAYKIIMIO MAarHUTHOTO TIOJISA B LIEHTPE KBajpaTa.

3apaua 9. [lo 0OMOTKE OYEHb KOPOTKOM KaTyIIKH paguycoM =16 cm Teuer
ToKk |=5 A. Ckonpko BHTKOB N TMpOBOJOKM HaMOTaHO Ha KaTyLIKY, E€CJIH
HaMpsHKeHHOCTh H MarHuTHOTO TI0JTs B €€ 1eHTpe paBHa 800 A/m?

3agaya 10. /[Ba mIMHHBIX MapaiedbHBIX MPOBOJA HAXOATCS HA PACCTOSTHUU
r=5cm oaun ot apyroro. [lo mpoBogaM TEKyT B MPOTHUBOMOJIOKHBIX HAMPABICHUAX
onuHakoBbie TOkH 10 A xaxapiil. HaiiTu HanpsKeHHOCTh MAarHUTHOTO TMOJISI B TOUKE,
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HAXOISAIIEHCS HAa PACCTOSHUM 1=2 CM OT OJTHOTO U ;=3 CM OT IPyroro mpoBOa.

3agaua 11. Ilpsmoit mpoBon mmHoM |1=10 cM, MO KOTOpOMY TEYeT TOK
=20 A, HaxoauTcsi B OAHOPOAHOM MarHuTHOM Tmone ¢ uHAyknuen B=0,01 Tm.
Haiitu yron a Mexay HanpaplieHUsIMA BEKTOpa B U TOKa, €CJIM Ha TPOBOJI ACHCTBYET
cuna 10 mH.

3apaua 12. Beuucnuth paguyc R Ayru OKpyKHOCTH, KOTOPYIO OIKCHIBAET
OPOTOH B MAarHUTHOM ToJie ¢ MHAyKuuer B=15wmTn, ecnum cKopocTh L MPOTOHA
paBHa 2 Mwm/c.

3apaua 13. B omHOopogHoM wMarHutHOM mojie ¢ wuHayknueir B=0,01 Tn
HAXOJUTCS TPSMOH TpoBoA AIHMHON |=8 cM, pacmonokeHHBI MEepIeHANKYISIPHO
muHusM uHaykuud. [To npoBoay Ttedet Tok 1=2 A. [lox neiicTBueM cuIl 1OJIA POBOA
nepeMeCcTHIICS Ha paccTosiHue S=5 cM. Haiitu paboty A cui moJs.

3amaya 14. B ojpHOponmHOM MarHuTHOM Tojie ¢ uHaykiuend B=0,35Tn
paBHOMepHO ¢ uacToToii N=480 Muu" Bpamiaercs pamka, comepxkamas N=500
BUTKOB MUIomanpio S=50 cM°. OcCh BpAIICHHS JTEKHT B IUIOCKOCTH PAMKH H
NEePHeHANKYIIApHA TUHUAM UHAYKINU. OnpenenuTs MakcuMaibuyto DJ1C uHayKIuu
Emax» BOSHUKAIOIITYIO B paMKe.

3apaua 15. B nenu men tok 1=50 A. MIcTOYHHUK TOKa MOXHO OTKJIFOYHTH OT
e, He pa3peiBas ee. Onpenenuts cwry Toka yepes 1=0,01 ¢ mocie oTkmodeHus ee
oT uctounuka Toka. Conporusiecuaue nenu R=20 OwM, ee naayKTHBHOCTH L=0,] I'H.

3agauya 16. MuagyktuBHocts L karymku (6e3 cepmeunnka) paBHa 0,1 mIH.
[Tpu xakoii cune Toka | sneprust W marautHoro nosst pasaa 100 mx/Jx?

3apaua 17. KonebarenbHblil KOHTYp COCTOUT W3 KaTyIIKH WHIYKTUBHOCTBIO
L=20 mxI'#H u koHneHcaropa snekrpoeMKkocThio C=80 HD.

3apaua 18. MuayktuBHOCT, L KOnebartenpHOro KoHTypa paBHa 0,5 mIH.
KaxoBa gomxkHa ObITh 251eKTpOeMKOCTh C KOHTYpa, YTOOBI OH PE30HUPOBAI HA JITTUHY
BOoJTHBI A=300 M?

3anaua 19. [lotok sHepruu, U3 IydaeMblil U3 OKOIIIKA TJIABHJIBHOW M€YH, PAaBEH
34 Br. Onpenenuts Temmeparypy T e, ecii IUIOMmaab 0TBepeTrs S=6 cM®.

3agauya 20. MakcuMyM — CHEKTpPaJbHOW  TUIOTHOCTH  DHEPreTHYECKOM
CBETUMOCTH 3BE€3[IbI COOTBETCTBYeT [jHHE BOJIHBI A=550 HM. Omnpenenutsb
TEMITepaTypy MOBEPXHOCTH 3BE3/IbI.

3amauya 21. Onpenenuts paboTy BbIXOJa A DJIGKTPOHOB W3 HATpHUS, €CIU
KpacHas rpanuia gorodddexra 1o=500 HM.

3agaua 22. Ha mOBEpXHOCTh JIMTHSA TAJaeT MOHOXPOMATHYECKHHA CBET
(A=310 uMm). UTOOBI MPEKPATUTH SMUCCHIO JICKTPOHOB, HY)KHO MPUIIOKHUTH 3a1CPIKU-
BAaIOIIYIO pa3HocTh noTeHuanoB U He menee 1,7 B. Onpenenuts paboty Beixoza A.

3apaua 23. Ha 1MHKOBYIO IJIACTUHKY TAJaeT MOHOXPOMATHYECKUU CBET C
JuTHOU BOJTHBI A=220 HM. OnpenenuTh MaKCUMAaITbHYIO CKOPOCTh (JOTOAIEKTPOHOB.

3apaua 24. Onpenenutb IJIUHY BOJHBI A U Maccy m (OTOHA C DHEPrueu
¢=1 M»1B.

3anaua 25. JlaBnenue p moHoxpoMatuyeckoro cseta (A=600 HM) Ha yepHYIO
MOBEPXHOCTh, NEPIEHAUKYIIAPHYIO MajgatomuM aydam, pasHo 0,1 mklla. Onpenenutsb
gyucio N ¢poToHoB, nagaromux 3a Bpems t=1 ¢ Ha TOBepXHOCTh IIOMIAIbI0 S=1 e,
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3agaua 26. BeluucauTh AnMHY BOJHEL A, KOTOPYIO MCHycKaeT HOH renus He'
IIpU MIEPEX0JIe CO BTOPOTO PHEPTETUUYECKOT0 YpOBHS Ha mepBbiil. Crnenath Takoil ke
nojcuer Ay uoHa jurus Li',

3apaua 27. Bplunciuth sHepruio (poroHa, HCIYCKaeMOro MpH TEpexojie
AJIEKTPOHA B aTOME BOJIOPO/Ia C TPETHETO SHEPTETUUECKOT0 YPOBHS Ha MEPBBIN.

3agaua 28. 3a Bpemsi t=1cyr aKTHUBHOCTh H30TONA YMEHBIIHUIACH OT
A;=118 I'bk no A,=7,4 I'bk. OnipeaenuTs iepuoa nojaypacnana I, 3TOro HyKJIHIA.

3anaua 29. 3a kakoe Bpems 1 pacrajaercss Y4 HayaldbHOTO KOJMUYECTBA SIAEP
PaAMOAKTUBHOTO U30TOMA, €CIIU NIEPHUOJ] €ro nosypacnana 71,=24 4u?

3apaua 30. OnpenenuTh MOPSAKOBEIN HOMEp Z U MacCOBOE YUCIO A YaCTHIIHI,
0003Ha4YEeHHOI OyKBOIl X, M SHEPTHUIO SIIEPHON PEAKIIHH:

9Be + 21H — X + 1pn.

Kpurepuu n mkaJjia OieHMBaHHS 110 OLIECHOYHOMY CPeICTBY
NMPOMEKYTOYHbIH KOHTPOJIb (3K3aMeH)

[Ixama onieHnBaHus

Kputepuit onenuBanust
(nHTEpBAN OAIIIOB)

OoTIINYHO (5) CryneHT TiIyOOKO M B TIOJIHOM O0BEME BIAACET MNPOrPAMMHBIM
MaTepuaioM. ['paMOTHO, HCYEPIIbIBAIONIE U JIOTUYHO €r0 H3JaraeT B
YCTHOM MM MHCbMEHHOM opme. [Ipu 3TOM 3HaeT peKOMEHI0BaHHYIO
JTUTEpaTypy, MPOSIBISIET TBOPUECKUM MOIXO B OTBETaX Ha BOIPOCHI U
NPaBUIBHO OOOCHOBBIBAET MPHHSATHIC DEIICHUS, XOPOIIO BIIAJICET
YMEHUSIMH U HaBbIKAMU IPU BBIIOJHEHUU MPAKTUYECKUX 3a]1ay.

xopoto (4) CTyneHT 3HAeT MNPOrpaMMHBIM MaTepuay, TpaMOTHO M TIO CYyTH
u3NaraeT ero B YCTHOM WM THChbMEHHOW (opme, Tomyckas
HE3HAYUTEIIbHbIC HETOYHOCTH B  YTBEPKJICHUSAX, TPAKTOBKAX,
OTpEeIeIEHUsIX M KAaTerOpUsAX WM HE3HAUYUTENbHOE KOJIHYECTBO
ommn6Ook. [Ipu 3TOM BiazieeT HEOOXOUMBIMA YMECHHUSIMHA U HaBBIKAMH
MIPY BBITIOJIHEHUY MPAKTUYECKUX 3a/1a4.

yIOBIETBOPUTEIbHO | CTyIEHT 3HAeT TOJIBKO OCHOBHOM MPOTpaMMHBIN MaTepral,

(3) JIOTTYCKaeT HETOYHOCTH, HEIOCTATOUYHO YETKHE (DOPMYIUPOBKH,
HETOCIIEIOBATEIbHOCTh B OTBETAX, U3JIAraeMbIX B YCTHOH WIIH
nucbMeHHOU opme. [Tpu 3TOM HeOCTaTOYHO BIAJEeT YMEHUSIMH U
HABBIKAMU TIPY BBITIOJTHCHUH MTPAKTHYECKHX 3a1a4. Jlomyckaer 1o
30% omuOOK B U3JIara€MBIX OTBETAX.

HeyoBIeTBOpUTEIbHO | CTYJEHT He 3HAeT 3HAYMTEIbHOW YacTH MPOTrpaMMHOIO MarepHaa.

(2) [Tpu »TOM nomycKaeT MpUHUMIHAIbHBIE OIMIMOKU B JI0KA3aTEeNbCTBAX,
B TPAKTOBKE MOHATUH W KaTEropHil, MpOSIBISET HU3KYIO KYIbTYpYy
3HAaHWH, HE BIAJACET OCHOBHBIMM YMEHUSIMH M HAaBBIKAMU IIpH
BBIMIOJTHEHUM TpakTHUecKux 3anad. CTyneHT OTKa3bIBaeTcsi OT
OTBETOB Ha JIONOJHUTENIBHBIE BOITPOCHI
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JInct u3MeHeHu U JOIIOJTHEHU N

n/m

Bune! nononnenuii u
H3MEHEHUN

JlaTa 1 HOMEp MPOTOKOJIA
3acemanms kadeapsl (kadenp),
Ha KOTOPOM OBLITH
PacCMOTPEHBI U 0JI00PESHBI
W3MEHEHUS M JOTIOTHCHHUSI

[oanwucs (¢ pacmmppoBKoii)
3aBemyromiero kadeapoit
(3aBemyromux Kadeapamn)
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