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CTpyKTypa U coep:KaHue TUCHHUIINHBI
1. lesin 1 3a1a44 TUCUMUILIMHBI, €€ MECTO B Y4eOHOM mpoiecce

LHenp w3yueHuss guctumuimHel «®Du3nkay — YCBOGHHE CTYICHTaMH
byHIaMEHTAIbHBIX TOHATUA W  3aKOHOB  (U3HMKH, (U3MUYECKHX METOOB
UCCIIEIOBAaHUSI M aHalu3a B o00beMe, HeoOXoauMoM s Tpo¢eCcCHOHATBHOU
NEeSATETbHOCTH.

3anaun u3ydeHus: AMCUUILUIUHBI «Duzukay:

chopMHUpPOBATh y CTYACHTOB HAy4HOE MBIILICHUE U MPABUIbHOE MOHUMAaHHE
bu3MYeCKUX MOHATUN, 3aKOHOB, TEOPHUM U TPaHUI] UX IPUMEHUMOCTH,

pacliupuTh W YIJIyOUTh 3HAHUS CTYACHTOB 00 OKpYXalouleM MHpE, O
XapakTepe B3aMMOCBA3M (U3MUECKUX 3aKOHOMEPHOCTEH C MNPUPOAHBIMU U
aHTPOIIOT€HHBIMU SIBIICHUSIMU;

OOy4uTh METOJaM W TMpHEeMaM peUICHHs] NPAKTHUECKUX 3aaad (PU3UKA B
pamKax npodeccruoHaIbHBIX KOMIETCHIIHH;

OOy4uTh METOAAaM TMpPOBEIEHUS (UINIECKOTO OKCIECPUMEHTa, H3MEPECHHS
(bU3MYECKUX BEJIMYHMH, OOpaOOTKHU U aHaIM3a YKCIEPUMEHTAIbHBIX TAHHbIX.

Huciuninaa «Pu3nka» paccMaTpuBaeTcst Ha 0a3e npeicTaBlIeHuid 0 Hanbosee
MPOCTHIX U 00muX (hopMax ABMKCHHUS MATEPUU U MX B3aUMHBIX MPEBPAIICHUIX, KaK
HayKa, HW3ydaolas oO0IIMe CBOWCTBA M 3aKOHBI JBUKEHHSI BELIECTBA W TOJS.
[TonsTuiiHbI anmapaT GU3NKKA CTPOUTCS Ha 0a3e TpeX OCHOBHBIX MPECTABICHUM:
MEXaHUYECKUe HAaTJISITHbIE MIPE/ICTABIICHNUS, JIOTUKO-MaTeMaTUYECKUe
npenacrasienus; guinocopckoe obocHOBaHUE (Pu3Mueckux mnpencrabieHuil. OCHOBY
MOHSATUHHOTO anmaparta (GU3UKHA COCTaBISIOT (PU3MUECKHE BEIUYHHBI, (pU3ndeckue
3aKOHbI, €UHUILIBI U3MEPEHUsI (PU3NUECKUX BEIMUYUH U METOAbI UCCIIEAOBAHNUS.

N3ydenne GU3NKU OCYIIECTBISIETCS 10 MEpPEe MOCIEI0BATENBHOIO JAE€TaIbHOTO
U3JI0KEHMS COAEPKAaHUS €€ OCHOBHBIX Pa3/IelIOB: MEXaHUKa, MOJEKYJsIpHas (pu3uka,
KOJIeOaHUs ¥ BOJIHBI, SJIEKTPUIECTBO U MAarHeTHU3M, ONTHKA, PU3UKa aTOMa U sJepHas
¢usuka. [Ipu paccmMorpeHnn (Qpu3nUecKuX sBICHUN (HOPMHUPYETCS MPEACTABICHUE O
$u3MYECKNX BEIUYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSX B3aUMOJCHCTBHS BEIIECTBA
Y TIOJISL.

[Tpenmerom uzydenus yaeOHON AUCIUITHHBI «DU3HKa» SBISIOTCS TIPOCTHIC U
oOmrue GopMbl IBIKEHUS MaTEepUU W WX TPEBpaIleHUs, oOue 3aKOHbI (PU3UKH,
TEOPETUYECKHE U DKCIEPUMEHTAIbHbIE METOAbl HCCIENOBaHUS  (UINYECKUX
SIBJICHUM.

Heorpemiiemoit yactoio Kypca «@HU3uKay SIBIAIOTCSA MPAKTUKYM 10 PELICHUIO
3alad W Ja0OpaTOpHBIM TpakTUKyM. Ha mpakTukyme 1O penieHuro 3aaad
3aKpeIUIsieTCsl TEOPEeTHYECKHl Marepuan JIeKIMHA, OCBAaWBAIOTCSI METOABI H
MaTeMaTHYeCKUe MpUeMbl perieHus ¢puzndeckux 3anad. JIabopaTopHBIl MPAKTHKYM,
MO3BOJISIET AKCIIEPUMEHTAILHO H3y4aTh (U3MYEeCKHe 3aKOHOMEPHOCTH, OCBaWBATh
NPUHIUMIBL TPOBEJAEHUST (PU3NYECKOTO HKCIEPUMEHTAa W H3MEPEHHM (U3MUECKUX
BENMYMH, 0O0pabaThiBaTh, AaHAJIM3UPOBaTh W CHUCTEMATH3UPOBATh MOJYYECHHbBIC
HKCIIEPUMEHTAJIbHBIE JIaHHBIE.



2. MecTo tucuumiaunsl B ctpykType OOII BO

Jucuunnuaa «®Dusnka» OTHOCUTCS K MOJYII0 €CTECTBEHHOHAYYHBIX
nucuuIuivH. V3ydeHue JaHHON AMCIUIUIMHBI 0a3upyeTcsl Ha MIKOJIbHON MOATOTOBKE
CTYJIEHTOB TI0 MaTeMaTHKe U (HU3HUKE.

Conepxanue JACIUTUTAHBI B3aHMOCBSI3aHO c JTUCIUIIIMHAMUA
«MaremaTtrueckuii aHaau3», «Alredpa W TEOMETPHUS» U CIYKUT OCHOBOW IS
OCBOCHMS NHXKEHEPHO-TEXHUYECKUX JTUCIUTLINH.

OOyuaromuiics, HaYMHAIOMWNA HW3ydeHUE AUCHUIUIMHBI «Du3uka», HTOmKEeH
3HaTh OCHOBBI MHTErpajbHOr0 U AU(PGEpeHIIMATBHOTO HUCYUCICHUS W (DU3UKY B
npeaenax nporpamMMbl CPEIHEN IIKOJIBI.

HuctumnHa «®u3nka» GOpMHUPYET y CTYACHTOB TEOPETUYECKUE 3HAHUS U
MPAKTUYECKUE HABBIKK B PA3IMYHBIX 00JacTIX (PU3MKKU (MEXaHUKA, MOJICKYJIApHas
bu3MKa U TepMOJAMHAMUKA, DJIEKTPUYECTBO U MarHeTU3M, OINTHKA, (U3HKA aToMa U
snepHasi pu3MKa); MeJIOCTHOE MPEICTaBlIeHHE O (PU3NYECKUX MPOIIECCaX U SBIICHUSX,
MPOTEKAIONIUX B IPUPOJE; HABBIKU UCIOJIb30BAHUSI COBPEMEHHBIX HAYUYHBIX METOJIOB
MO3HAHUSI TPUPOJABl W BJIAJICHUE WUMH Ha YPOBHE, HEOOXOIWMOM [Jis PEUICHUS

MPaKTUYECKUX 3a]1a4 MPY BBIIOJIHEHUH MPOPECCUOHAIBHBIX 00S3aHHOCTEN.

3. TpeboBaHus K pe3y/ibTaTaM OCBOEHUS COAEPKAHUS TUCHUILTHHBI

KOIL 1 HAUMCHOBAHUEC
KOMIICTCHIINH

NHpaukatopsl JOCTHXKEHUN
KOMITETeHIINH (10 pean3yeMon
JIACITATIINHE)

[lepedeHp mIaHUPyeMbIX Pe3yIbTaTOB

YK-1. Cniocoben
OCYILECTBIIATh IIOUCK,
KPUTUYECKAN aHAIU3 U
CHHTe3 HH(popMauy,
MIPUMEHATH CUCTEMHBIN
MIOAXOA JUIsl peLIEHUS
IIOCTaBJICHHBIX 3aJad.

VK-1.1. AHanu3upyer 3aady,
BBIJICJISIS €€ 0a30BbIC
cocTasistrorye. OCyIecTBIsSET
JIEKOMIIO3HIINIO 33][a9H.

VYK-1.2. HaxoauT u KpUTHYECKU
aHAJIM3UPYET UHPOPMAIIHIO,
HEOOXOUMYIO JUIS PELICHUS
[TOCTaBJICHHOH 3aJa4u.

YK-1.3. PaccmarpuBaer
Pa3IUYHbIC BAPUAHTHI PEILICHHUS
3aJla4yu, OIIEHNUBasl UX JOCTOUHCTBA
Y HEJIOCTATKH.

YK-1.4. I'paMOTHO, TOTHYHO,
apryMEHTUPOBAHHO (HhOPMUPYET
COOCTBEHHBIE CYXK/ICHUS U OIICHKHU.
Otnngaet (hakThl OT MHEHUH,
HMHTEPIIPETalni, OLCHOK U T.[. B
PACCYXACHUSAX IPYTHX
YYaCTHUKOB JIEATSIIbHOCTH.
YK-1.5. Omnpenensier v OlleHUBaeT
MIPAKTUYECKUE TIOCIIEICTBUS
BO3MO>KHBIX PEIICHUH 33/Ia4H.

3HATh: METOJIUKH MTOKCKA, cOOpa U
o0pabotku uHpopmanuu B chepe
(bU3KMKH; aKTyaIbHBIC POCCUIICKHE U
3apy0eKHbIE HICTOYHUKH UH(OpMAIK
B cthepe pmsuky.

YMeTh: MMPUMCHATb MCTOAWUKHU ITOMCKA,
cbopa 1 00paboTkK HHMOpPMAIINH H3
Pa3HBIX UCTOYHUKOB MO (HUIUKE U
OCYIIECTBIISITh €€ KPUTHICCKUI aHAIN3
U CUHTE3, IIPUMCHATH CUCTEMHBII
TIOZIXOJ JUISl pELIeHUs 33/1a4 110 (u3mKe.
Braners: MeTonamu nowucka, coopa,
00pabOTKH, KPUTHIECKOTO aHATN3a U
CHHTE3a MH()OPMAIMH U3 OTPACIIU
(U3UKH; METOAMKOW CHCTEMHOTO
MOJIX0/Ia JIJIsl PEIICHHS 3a/1a4 110
¢buznke.

OIIK-3. Criocoben
NPUMEHSTh
COOTBETCTBYIOLIUI
(bHU3MKO-MaTeMaTHUECKUH
anmapar, MeTOJIbl
aHamM3a u
MO/JICTUPOBAHHS,

OIIK-3.1. Obnagaet 6a30BEIMU
3HAHUAMU B 00J1aCTH (PU3NKO-
MaTEeMaTHYECKUX HaYK.
HEOOXOUMBIMU JIJIs1 PEIICHUS
poeCCUOHATTFHBIX 3a]1a4.
OIIK-3.2. ApryMeHTHPOBaHHO
MIPUMEHSICT U3MICCKUE 3aKOHBI H

3HaTh: OCHOBHBIC (DM3MUECKHEC SBIICHUS,
WACH W TPUHIMIBIL, COCTaBJISIOIIME
OCHOBBI COBPEMCHHOM (DM3WKH; 3aKOHBI
(PM3KMKH M TPAHUIIBI UX TPUMEHUMOCTH;
OCHOBHbIC (DHM3HUYECKHUE BEIMYUHBI W
KOHCTAHTBI, WX OIPEICICHNUES, CMBICIH,
CrocoObl M CNUHUIBI WX HM3MEpPEHUS;

4




TEOPETUIECKOTO U
IKCIEPUMEHTAITLHOTO
WCCJICJIOBAHUS TIPU
pelIeHun
podeCCHOHATTLHBIX
3ajad.

MaTeEMaTHIECKHUE METOIBI IS
pEIIeHHUs 3a7a4 TEOPETUIECKOrO U
MPUKJIAJHOTO XapaKTepa.
OIIK-3.3. O0yagaer HaBLIKAMHA
TEOPETHUECKOIO U
9KCTIEPUMEHTATHLHOTO
HCCIIEOBAHUS OOBEKTOB
poecCuoHaIbHOM AESITEIbHOCTH,
pelieHus npodheCCHOHAIBHBIX
3aja4 B o0nactu PU3NKK U
CMEXHBIX C HEH
€CTECTBCHHOHAYYHBIX JHUCIHITIHH

Ha3HAa4YeHWEe W TPUHIUNBI JEHCTBUS
Ba)XHEHUINX (PU3NIECKUX IPUOOPOB.

YMmeTh: MIPUMECHSTh (usnyeckue
3aKOHBI; TPAKTOBaTh CYTh (PU3NUECKUX
SBICHWH, BEIWYMH HW  TOHITHH;
paborats c nabopaTopHBIM
o0opyIoBaHUEM; WCTIOJh30BaTh
METOJMKA (U3NIECKUX W3MEPEeHUN |
00paboTKN AKCIIEpUMEHTATBHBIX
JTAHHBIX.

Brnagers:  HaBBIKaMH — NIPUMEHEHUS

OCHOBHBIX O0MIe(PU3NIECKUX 3aKOHOB U
MPUHIUIIOB;, METOIOJIOTHEH pEelIeHUs
3a]ad W3 pa3NUYHbIX Pa3lesioB 0O0Iei
(m3uKH; HaBBIKAMH  OOpabOTKH |
MHTEPIIPETHPOBAHUS pe3yIIbTaToB
9KCIEPUMEHTa; METOAaMH  (PHU3HKO-
MaTeMaTHIECKOTO aHanmm3a TUTS
pelIeHNsT €CTECTBEHHOHAYYHBIX 3aJ1ad U
¢uznveckoro MOJICTTUPOBAHUS B
WHXEHEPHOU ITPAKTHUKE.

4. CTpyKTypa M cojJep:KaHue AUCHUIITUHbI

4.1. O0beM yueOHOM JUCHUILUIUHBI U BUAbI y4e0HOI padoThl

. O0bem yacoB (3a4. ef1.)
Buz yueonoii padorer Ounas gopma 3aouHas popma

2 ceM. 3 cem. BCET0 2 ceM. 3 ceM. BCET0

Oomas yueoHast Harpy3ka (Bcero) 196 90 216 126 90 216
(3,5 3a4.en) (2,5 3a4. en) (63a4. | (3,53au. | (2,53a4. 6 3a4. ex)

’ ) ’ ) en) en) en) )
Oobs13aTeabHast ayIuTOpHAsA
yuyeOHAasi HATPY3Ka (Bcero) 51 51 102 10 12 22
B TOM 4HCJIE:
Jlexuun 34 34 68 6 6 12
CeMuHApCKUe 3aHITUS - - - - - -
IIpakTHUYECKHE 3aHITUSL - - - - - -
JlaboparopHbie pabOThHI 17 17 34 4 6 10
Kypcosas pabora (xypcoBoit ) i i i i )
MIPOEKT)
Hpyrue (hopMBI u METO/bI
OpraHu3alyu 00pa3zoBaTeIbHOTO
npouecca (pacuemuo-epaguueckue
pabomvl,  epynnogvle  OUCKYCCUU,
poinesvle uepwl, MpenuHe, i i i i i i
KOMNbIOMepPHble CUMYTIAYUU,
UHMEPAKMUBHbLE JIeKYULU, CEMUHAPDL,
aHanu3 0eno08blxX cumyayui u m.n.)
CamocTrosiTeTbHAsA padoTa
cryneHTa / (opMa KOHTAKTHOWM 75/0 3/36 78/36 112/4 69/9 181/13
padoThI
®dopma arrectaius 3a4er JK3aMeH 3a4er JK3aMeH




4.2. Conep:kanue pa3iejioB JUCHUILIMHBI

Cemectp 2

Tema 1. Mexanuka.

Beenenue. [Ipenmer ¢usuku. Ousuka v ecTeCTBO3HAHUE. AHAIM3 M CHUHTE3 B
IIPOLIECCE MO3HAHMS OKPYXKAIOLIETO MUPA. POJIb SKCIEpUMEHTa B IPOLIECCE ITO3HAHUS.

Kunematuka wMatepuanbHOil TOoukH. Ilpocreifime ¢usnueckue MoOJENH.
[lonokeHne MaTEpUATbHOM TOYKM B NPOCTPAHCTBE. MeEXaHMYECKOE JBUKCHHUE.
Koopaunarts! 1 paanyc-BeKTOp TOUKU. BEKTOp nepeMenieHus, TpaeKTOpHsl, MTHOBEHHAS
CKOPOCTb TOYKH.

Kunematuka BpamiatenpHOro JBHWKEHUS. J[BUKEHUE TOYKM MO OKPYKHOCTH.
VYrioBass ckopocTb. CBsI3b JIMHEWHOM W YIJIOBOM CKOpPOCTEW. [[BH)KEHWME TOUKH IO
IIPOU3BOJIBHOM TpaeKTopuu. HopMalibHOE M TaHT€HIIMAIIBHOE YCKOPEHUE TOUKHU. Paaunyc
KPUBU3HBI U LICHTP KPUBU3HBI IPU JBYKEHUHU 110 KPUBOJIMHENHOU TPACKTOPHUHU.

Junamuka matepuanbHor Toukd. Cumbl B nipupoge. [lepsbiid 3akoH HproToHa.
NHepupnanbHple W HEMHEPLMAIBHBIE CUCTEMBI OTcyeTa. Bropoi 3akoH HbroToHa.
Tpernii 3axkoH HproroHa. dyHaamMeHTaIbHBIE B3aMMOJACWUCTBHS B IIPUPOAE. 3aKOH
BceMUpHOro TaroteHus. Cuna TshxectH, Bec Tena. Cuibl ynpyroctu. Cuibl Cyxoro u
BA3KOro TpeHusl. CHJIbI a/ire3un. Y paBHEHUE JBMKEHUS TEIa IEPEMEHHON MACCHI.

Paborta cuin, 3Heprus, MomHocTh. KnHeTHueckast 3Heprusi MarepuaibHON TOUKH.
[ToTreHumanbHast SHEPTUA BBIYUCICHUE JIJISI TPABUTALIMOHHBIX U YIIPYTUX CHIL

JluHaMKKa  BpalmaTeNbHOrO  ABWKEHUSA. IBepIoe TElno Kak CUCTEMa
MaTepuagbHbIX ToueK. MoMeHT nHepiuu. Teopema ITeiinepa. OCHOBHOE ypaBHEHUE
JVHAMHKHU BPALATENBHOIO ABMKEHHUS TBEPIOTO TeIa OTHOCUTEIIBHO HEITOABUKHON OCH
(ypaBHEHUE MOMEHTOB). KnHeTHueckasi sHeprusi BpaIaTeIbHOTO JIBUKCHHUS.

3aKOHBI COXPAHEHUS] B MEXAHUKE. 3aKOHbI COXPAHEHHSI: MEXAaHUYECKOM SHEPTUH,
UMITyJIbCa MU MOMEHTa MMITyJibca (THpockorbl). LleHTp macc, ypaBHEHUE JBHKCHHS
LIEHTpa Macc.

Tsrorenue. DneMeHTHl Teopuu Toyid. 3akoHbl Keruiepa. 3akOH BCEMHUPHOTO
tarotenus. [lone Tarorenns, HanpsKEHHOCTb, oTeHIMan. KocMuieckue CKOpoCTH.

Heunepumaneueie cucremsl orcuera. Cuiabl MHEPUMH TPU TOCTYMATEILHOM
JBW>KEHUU cucTeMbl otcuera. LlentpobexHas cuna unepuuu. Cuna Kopuonuca.

DNeMEeHTHI CIeNUaTbHOM TEOPUH OTHOCUTENILHOCTH. [IpeoOpazoBanus [ ammmes.
[Tpunmun otnocutensHoctn [ammiies. [loctynarel CTO. IlpeoOpazoBanus JlopeHia.
CnenctBus u3 npeodpazoanuii Jlopenna. PenstuBucTckas quHaMHKa.

Tema 2. MexaHuka >KMIKOCTEN U ra3os.

MexaHu4eckre CBOMCTBA KUJKOCTEN W ra3oB. JlaBjieHHE B JKMIKOCTSAX W raszax.
3akoH Ilackans. Pacripenenenue naBieHUs] B MOKOSIIMXCS JKUIKOCTSAX W razax. Cunia
Apxumena. YcioBue IjiaBaHus Tell. JIBWkeHHe >KUIKocTed M ra3oB. CTalMOHapHBIN
notok. JluHum u TpyOKM TOKa. YpaBHEHHE HEPA3pPHIBHOCTH CTPYyH. YpaBHEHHE
bepuymmu. JlamunapHoe u TypOynenTHoe TeueHue. Yucno PeitHonpaca. ®opmyna
Crokca.

Tema 3. KoneGaHust 1 BOJIHBI.

["apmoHnyeckue kojaebaHusi U UX XapaKTepUCTUKU. MexaHuka KosebaTeabHOro
JBKEHUS. Y paBHEHUE ABUKEHHS MaTepUaIbHON TOUKH MO IEUCTBUEM YIPYTOM CUIIBI
n ero peuieHue. IIpyxuHHbId MasTHUK. DU3MYECKUN MasTHUK. MaremMaThuyecKuu
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MasiTHUK. YpaBHEHUE 3aTyXallluX KoJeOaHWi U €ero pelieHue. YpaBHEHHUE
BBIHYKJIEHHBIX KOJIeOaHU U ero pelieHue. Pezonanc. Pe3oHaHc B mpupoje v TEXHUKE.
CrnoxeHne rapMOHUYECKHUX KOJIeOaHui.

Mexannueckre BOJHBL. [IpomonbHbIE W MONEpPEYHBIC BOJHBL. Y PABHEHUE
Oerymieil BONHBL. AMIUIMTYJa, YacTOTa, IJMHA BOJHBL, (pa3oBasi CKOPOCTH BOJHBI.
BomnoBoe  ypaBHenuwe.  lIpunmun — cynepnosuumu.  ['pynmoBas — CKOpPOCTb.
Wutepdepeninss BomH. Crostume BOJHBL 3BYKOBbIE BOJHBL ekt [ommepa.
Vibrpa3Byk. MHQpa3ByK.

Tema 4. OCHOBBI MOJIEKYIISIPHON (PU3UKU U TEPMOJHMHAMHUKH.

OcHoBbl  MOJNeKyNsipHON  ¢Gu3ukd. OCHOBHBIE TOJOXKEHUS MOJIEKYJISIPHO-
KHUHETUYECKOUN Teoprn. Mozenp uaeansHoro raza. OCHOBHOE YpaBHEHUE KHHETUUECKON
Teopuu ra3oB. YpaBHenue Kianelipona-Menzaeneesa.

I'a3oBble 3axkoHBI. PaBHOBECHBIE IPOLIECCHI B HACAIbHOM Trase. M3ompoueccs:
U30XOPUYECKHIA, H300apUIECKH, N30TEPMUUYCCKHIA.

Craructuueckass (u3uka. MakCBEIJIOBCKOE pacIpeleNieHne MOJEKYN ras3a Io
ckopocTsaMm. Pacnpenenenne bonbiimMana. bapomerpuueckas gopmyna. PacnipeneneHue
l"aycca.

SBneHus mepeHoca: TEIUIONPOBOJHOCTh, AU(PPyY3us, BAKOCTh (BHYTpPEHHEE
TpeHue). OnbITHOE 000CHOBAHUE MOJIEKYJISIPHO-KUHETHUECKON Teoprun. CpeaHee Yncio
CTOJIKHOBEHUI U CpeIHAs JUTMHA CBOOOHOTO ITpoOera MoJieKyl.

IlepBoe Hawano TepMoauHAMHKH. YUCIIO cTerneHell cBOOOAbI MOJIEKYJIbI. 3aKOH
PAaBHOMEPHOI'O paclpe/ieNieHUsl SHEpruu MO0 CTeneHsM CcBOoOOonbl. TermnoeMKocTh
ujlealIbHOTO ra3a. AnmabaTHyecKuid Mpolece Kak M30IMpolecc. YpaBHEHUE annadaThl.
[TomutponHbein  mpouecc. IlpumeHeHue 1epBOro Havaga TEPMOJAMHAMHUKHA K
U30IIpoLIECCaM.

Bropoe Hauano TtepmoauHamuku. OOpaTumble M HEOOpPATUMbIE MPOLIECCHI.
WneanpHas TeruioBast MalimHa U ee Koadduient nojesHoro aevicteus. Lukn Kapho.
Outponus. TepmoauHamMuueckast BEpOSTHOCTb COCTOSIHUSA. DHTPOIHS U OECTIOPSIOK.

Peanbubie rTa3el.  YpaBHenue Ban-nep-Baansca. MouneKysisipHbIE  CHUIIBL
N3orepmbl  Ban-gep-Baansca W OKCIIEpUMEHTAIBHBI M30TEPMBI  pEalbHBIX Ta30B.
BuyTtpenHsist sHeprust peanbHoro raza. ¢ dekr Jxoyna-Tomcona.

CaoiictBa xuakocteil. [loBepxHocTHOE HaTsbkeHue. CmaunBanue. [[aBneHue noj
VCKPUBJICHHOW TOBEPXHOCTBIO KUAKOCTU. KanmusipHbIe SBICHUS.

TBepabie Tena. MOHO- U IMOJIUKPUCTAIUIBL. TUITBI KPUCTATUIMYECKUX TBEPIBIX TEIL.
JledekThl B KpucTauiax. TemioeMKOCTh TBEPbIX TEll.

Cemectp 3

Tema 5. DnekTpruyecTBo.

DNEeKTPOCTaTUKA. DJIEKTPUUECKUM 3apsii. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsga. 3akoH Kynona. Omnektpuueckoe mone. HampsokeHHOCTh H MOTOK
HAMNPsHKEHHOCTH AJIeKTprueckoro moiist. Teopema [aycca u e€ nmpumenenne. Pabota pu
nepeMeNIeHnu 3apsiia B anekrpuueckoM nose. Hupkymsius Bekropa E. Tlorenuman u
pa3HOCTh  MOTEHIMAIOB.  OKBUIIOTEHIMAIbHBIE  MOBEPXHOCTH. CBS3b  MEXAY
HAMNPSHKEHHOCTBIO U TTOTEHITUAJIOM.



[IpoBOgHMKH B BIIEKTpUYECKOM ToJie. Pacmpenenenue 3apsi0oB Ha MPOBOJIHUKE.
DnekTpoeMKocTb. KoHzeHcaTop, COeIMHEHNE KOHAEHCATOPOB. DHEPTUs 3apsKEHHOTO
KoHJIeHcaTtopa. [[MOTHOCTh SHEPruM AIEKTPUUECKOTO TOJISI.

JIMDNIEKTpUKKA B AJIGKTPUYECKOM Tojie. BekTop mossipu3aiivu, BEKTOP
AIIEKTPUYECKOTO CMEILEHUSI U MX CBA3b C HANPSIKEHHOCTHIO AJIEKTPUYECKOTO MOJIS.
Jusnektpudeckasi BOCIPUUMYUBOCTD U IPOHUIIAEMOCTb.

[locrostHHbI ~ 3nekTpuyeckuii  ToK. IlnotHocTs  TOka.  CompoTuBieHHE
IPOBOJIHUKOB. CBEpXIPOBOAUMOCTb. JneKTpoaBmkyiias cuia (C). 3akon Oma s
ydacTKa IIeTd B BEKTOpHOW (muddepeHimansHoi) ¢gopme. 3akoH Jxoysa-Jlenna.
PazBerBiennsble anekrpuueckue nenu. [Ipasuna Kupxrodga.

DNEKTPUYECKHUE TOKU B METAJIAX, BAKYyM€ U ra3aX. OMUCCUOHHBIE SIBJICHUS U UX
npuMeHeHnne. Monunsanusa ra3oB. HecamoCTOSTENBHBIA M CaMOCTOSITEIBHBIA Ta30BbIN
pa3psazn. [lnazma.

Tema 6. MarneTusm.

MaruutHoe nosne. @u3nyeckre BEIMYUHbBI, XapaKTEPU3YIOLIME MarHUTHOE TOJIE.
3akoH buno-Capapa-Jlamaca. 3akon Awmmepa. BzanmonelcTBHE 3JIEMEHTOB TOKA.
MaruutHas WHIYKIUS W HaMpsDKEHHOCTh MAarHUTHOTO TIOJisl. MarHutHoe moJje
JBWOKYIIErocs 3apsia, MPSIMOJMHEMHOI0 MPOBOJHUKA C TOKOM, KPYrOBOIO KOHTYpa,
cosieHouaa u Topouna. Cuna Jlopenua. JIBrkeHne 3apspKEHHBIX YACTUIl B MATHUTHOM
nose. Dpdext Xomma. Hupkynsuus BekTopa MarHUTHOM MHAyKIMU. 1IoTOK BekTopa
MarHuTHOW wuHAyknuud. Teopema ['aycca mns marnutHoro monms. Pabora 1o
NIEPEMEIIECHUIO IPOBOIHUKA U KOHTYPA C TOKOM B MarHUTHOM TIOJI€.

OnekTpoMarHuTHas UHAYKIus. 3akoH Papanes. [IpaBuno Jlenma. Toku ®Dyko.
Camounaykuust. UHIyKTUBHOCTh KOHTYpa. TOKM MpU pa3MbIKaHUHU U 3aMbIKAaHUU LIEIH.
TpaucdhopmaTopbl. DHEPTHs MATHUTHOTO TTOJIA.

DnekTpoMarHuTHele KoneOanus. KonebartenbHbiii koHTYp. duddepenimansnoe
ypaBHEHHE COOCTBEHHBIX KOJ€0aHUH B KOHTYype. 3aTyXalollhe JJICKTPUYECKUE
KosieOaHus. BeIHYyX/IEeHHBIE 2JIEKTpUYECKHE KOJICOaHHs B TOCIEI0BATEIBHOM KOHTYPE.
Pe3onanc manpsbxenuit. [Ipumenenune pezoHaHca B palHOTEXHUKE.

Ilepemennsiii Tok. [Tomydyenne nepemeHHoro Toka. [IpoxoxkneHrne nepeMeHHOro
TOKa 4epe3 €MKOCTb M HHIAYKTUBHOCTb. BekTopHble nuarpammbl. 3akoH Oma s
NEPEMEHHOT0 TOKAa. MOIIHOCTh MEPEMEHHOro Toka. D((EeKTUBHbIE 3HAYEHUS] TOKA U
HaIPSDKEHUS.

OcHOBHBIE MONOXKEHHUA Teopun MakcBemia. B3anMOCBSI3b 3JIEKTPUYECKOTO U
MarHuTHOro noJjiek. Buxpesoe anexkrpuueckoe nosie. Tok cmemenus. [lonnas cucrema
ypaBHeHH MakcBeia B MHTErpajibHOM U B T depeHnanbaoi Gopme.

Tema 7. Ontuka. KBaHTOBast nprpoaa N3myyeHusl.

DNEeMEHTBI TEOMETPUUYECKON ONTUKHU. 3aKOHBI T€OMETPUUYECKON ONMTUKU. 3aKOHBI
NPEJOMJIEHHS W OTPAXKEHUs CBETOBBIX BOJIH. llomHOE BHYTpeHHEE OTpakeHHE.
[Mpunmun ®epma. Tonkue nuH3bl. W300paskeHHe NPEIMETOB C IMOMOILIBIO JIHH3.
Abeppalivy ONTUYECKUX CUCTEM.

OcHoBbl  oTOMETpUM. DHEpreTUYeckue BeauuuHbl Qotomerpun. [loTok
U3Ty4YeHUs. DHepreTuyeckas CBETUMOCTh (M3Ty4aTeldbHOCTh). JHEpreThyeckas cuiia
cBeTa (Cuia W3Iy4deHMs). DHepreTHuecKkas spKOCTb (JIyUUCTOCTh). DHepreTuyeckast



OCBEIICHHOCTH (001y4eHHOCTb). CBeTOBbIE BeNMWYMHBI (hoToMeTpuu. CBETOBOI MOTOK.
CBetumocCTb. ApKoCcTh. OCBEIIEHHOCTb.

OcHOBbl  BONHOBOM  onTuku. CBeroBag  BoiHAa.  KorepeHTHOCTh U
MOHOXPOMATHYHOCTh CBETOBBIX BOJH. MIHTEepdepeHius cBeTa U METO/Ibl HAOIIOACHUSL.
Judpakmus cera. [Ipunmumn [roiirenca-®Openens. Meton 300 @penenst. Jndpaxims
Openens. dudpaxmusa Ppaynrodepa. Judpakius Ha MPOCTPAHCTBEHHOM pEIIETKE.
®opmyna Byneda-bparros. ITlomspuzammsa. [lormomenne cBera. 3akon byrepa.
Paccesnue cera. Jlucnepcus cera.

KBanroBas nmpupoaa msmydenus. TemmoBoe M3IydeHUE U €0 XapaKTEPUCTHUKU.
3akon Kupxroda. 3akonsl Credana-bonbiiMana u cmenienuss Buna. @opmyna Panes-
Jxunca. @opmyna Ilnanka. Ceszp mexay dopmynoit [lnanka, 3akonom Credana-
Bonbimana, hopmynamu Buna u Panes-/xunca. Onrtudeckas TupoMeTpusl.

OcHoBbl KBaHTOBON ontuku. Buemnuit ¢orosapdexr. 3akon Cronerosa.
VYpaBuenue DiHinTeiHa Ui BHelHero Qgorodddekra. DoroHsl. Macca U UMITYIIbC
¢orona. JlaBnenue cBera. Oddexr Komnrona u ero Tteopus. JlBoiicTBeHHas
KOPITYCKYJISIPHO-BOJIHOBAs! IPUPOJIA CBETA.

Tema 8. AtromHas u siaepHast pusmka.

OcHoBbl aromMHOM (u3uku. CTpoeHue aroma. 3aKOHOMEPHOCTH B ATOMHBIX
cnektpax. Mogemu aroma. [loctynatel bopa. Criektp aroma Bonpopoa o bopy.

DnEeMEHTBI KBAHTOBOW MEXAaHUKHU. KOpPIyCKyISIpHO-BOJHOBOW JIyaJIn3M CBOMCTB
BenlecrBa. ['mnore3a ne bpoiua. BonHoBble cBomcTBa BemiectBa. (COOTHOLIEHUE
Heornpenenennocrelt ['eizendepra. Bonmnosas pynkuus. Ypasaenue [penunrepa.

DneMeHTbl COBPEMEHHOW (DM3MKM aTOMOB M MOJIEKYJd. ATOM BOJOpoJa B
KBaHTOBOM MexaHuke. KBaHToBble umcia. ®epMuonbl U 0030HBI. [Ipuanun [Taymm.
Ilepuonnueckas cuctema 3J1IeMEeHTOB MeHierneeBa.

ATtoMHOe sapo. SnepHble Mozenu. 3apsa M Macca aroMHbIX sifep. M30Tormsl
CriuH ¥ MarHUTHBIA MOMEHT siyipa. CocTaBHBIE YacTU aTOMHOTO sapa. Jledekt macchl.
OHeprus cBsi3U sApa. YcroiunBocTh snep. [Ipupona snepHsix cui. BzanmopeiictBue
HYKJIOHOB.

PagnoakTBHOCTE. 3aKOH pagUOAKTHBHOIO pacmana. faepHble peakuuu.
[IpaBuna cMmemenuda. bera-pacnian. Heltpuno. B3zanmomnpeBpaiieHus HYKIOHOB.
Hevitponsl. SnepHbie peakuuu. Peakiyy nenenus U CUHTE3a.

4.3. Jlekuuun

e O0beM yacoB

i Ha3Banue TeMbl Ounast | 3aouHasn
¢opma dopma
2-1 cemecmp

1 | BBenenue 2 -

2 | KuneMaTnka MaTepHaIbHOW TOUKH 2 1

3 | KunemaTrKa BpamarebHOTO ABWKEHHUS 2 -

4 | Iunamuka MatepruaibHON Touku. CHIIBI B IPHPOJIC 2 1

5 | PabGora, MOIIIHOCTBH, SHEPTHS 2 1

6 | JlunamuKa BpaIaTebHOTO JABHKCHUS 2 -

7 | 3aKOHBI COXpaHECHMS B MEXaHHUKE 2

8 | HeunepuuaiabHble CHCTEMBI OTCUETA 2 -

9 | DyeMeHTHI CIeNUANIbHON TEOPUH OTHOCUTEIIBHOCTH 2 -

10 | MexaHuKa KXUIKOCTEN U ra3oB 2 -




11 | Mexanuka K01e0aTeTbHOTO ABMYKECHHIS 2 1
12 | MexaHH4ecKHe BOJHBI 2 -
13 | OcHOBBI MOJIEKY/ISIPHOM (DU3UKH 2 1
14 | T'a3oBbIe 3aKoHBI. M30mpomecch 2 -
15 | Peanbnble ra3el. YpaBHenue Ban-nep-Baanbca 2 -
16 | Crarucrrueckas ¢usnka. Pacnpenenenns Makcgenna, ["aycca u BonmpiiMana 2 -
17 | IlepBoe 1 BTOpOE HAYAJIO TEPMOTUHAMUKI 2 1
3-u cemecmp
18 | DnekTpocraTrika 2 1
19 | IIpoBOJHUKH B ANIEKTPUUECKOM IOJIe 2 -
20 | JIMPIEKTPHUKHU B DJICKTPHYECKOM II0JIC 2 -
21 | IToCTOSIHHBIN SIICKTPHUYCCKUI TOK 2 1
22 | MarauTtHoOe nose 2 1
23 | Cuna Jlopenna 2 -
24 | DnekTpoMarHUTHAs HHITYKITHSI 2 1
25 | DeKTPOMAarHUTHBIEC KOJEOaHHUs 2 1
26 | IlepeMeHHBIH TOK 2 -
27 | OCHOBHBIC MMOJIOKEHUsI TCOpUH MakcBeIuia 2 -
28 | DneMeHTbI TeOMETPHUYECKON ONMTHKU 2
29 | OCHOBBI BOJTHOBOH ONTHKH 2 -
30 | KsanToBas mpupoaa U3IyIeHUs 2 -
31 | OCHOBBI KBAHTOBOM ONTHKH 2 -
32 | OcHOBBI aTOMHOM (PU3UKH 2 -
33 | AtomHoOe siipo. SlaepHsie MOIeITH 2 -
34 | PagnoakTrBHOCTP. SlepHbIe peakimu 2 1
Hroro: 68 12

44. TlpakTnyeckue 3aHATHS MO0 JUCUHMILINHE

MPeanoJaralTcs y4e0HbIM ILJIAHOM.

4.5. JlabopaTopHbie padoThI

«DPuzuka» He

e O0beM yacoB
. /;l Ha3panue TeMbl Ounas |3aouHasn
dopma | popma
2-1 cemecmp
1 | DaemMeHThI TeOpUH HOrpeHoCcTH. PU3NUECKUe BETUYMHBI 2 1
2 | IIpubopHslii cemunap. OnpeneneHre yIeIbHOr0 COMMPOTHRICHUS IPOBOTHUKA 4 3
3 | Yopyruii neHTpanbHBI{ yaap mapos 3 -
4 | Mastauk OGepbeka 4 -
5 Onpenenenne OTHONIEHHUS TEIUTOEMKOCTEN Bo3ayxa meTogoM Kinemana- 2 -
He3zopma
6 | Onpenenenne ko3 uimenTa BIA3KOCTH KUAKOCTH MeTo10M CToKca 2 -
3-1 cemecmp
7 | M3ydyeHue 31eKTPOCTATUIECKOTO MOJIst 3 -
8 | OmpeneseHne 3JeKTPOEMKOCTH KOHACHCATOPOB 2 2
9 Onpenenenne ropu30HTAIBLHON COCTABIISIFOIIEH HAPSKEHHOCTH MAarHUTHOTO 2 2
noJist 3eMiu
10 | Ilposepka 3akoHa Amnepa 3 -
11 | Onpenenenne yaeapHOTO 3apsiaa dJISKTPOHA 3 -
12 WzydeHue TemrepaTypHOi 3aBUCIMOCTH JIEKTPOCOIPOTUBIICHUS METAJUIOB U 4 2
MOJTYTIPOBOTHUKOB
Hroro: 34 10
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4.6. CamocTosiTesibHAsi padoTa CTYJACHTOB

N O0bem yacoB
. /;[ HazBanue Tembl Bug CPC Ounas | 3aounas
dopma dopma
2-1 cemecmp
Nzydenune JIOTIONTHUTENBHON 20 28
1 | Mexanuka JUTEPATYpbl O  JaHHOM  TeMe.
BrlnonHeHyne foManIHero 3a1aHust
Nzydenune JIOTIONTHUTENBHON 15 28
2 | MexaHuKa KUAKOCTEH U Ta30B JAUTEpaTypel MO  JAaHHOM  TeMe.
BrinonHeHne gomManiHero 3a1aHus
Uzyuenue JIOTIOJTHUTETEHOM 20 28
3 | Konebanust u BOJIHBI JAUTEpaTypel MO  JAaHHOM  TeMe.
BrlnonHeHne JoManIHero 3a1aHust
. Nzydenne JIOTIOTHATENBHON 20 28
4 OcHOBBI MOJIEKYJISIDHOH (PU3HKH U qMTepaTyphl MO JaHHOH  Tewe.
TEPMOJMHAMUKH
Brimonenne 1oManiHero 3aJaaHus
3-1i cemecmp
Uzydenne JTOTIOTHATETHPHON - 18
5 | DnekrpuyecTBoO JUTEpaTypel MO  JAHHOM  TeMe.
Brimonnenne 1oManiHero 3aJaHus
Wzyvenne nonorHUTETEHON - 18
6 | Marmetusm JUTEPATYPBI IO TAHHOH TeMe.
Brimosinenne 1oManiHero 3aJaaHus
Uzyuenne 1OMONHUTENHHOM 3 15
7 Ormiia. — Kpantosas  npupona JUTEPATYPHI IO TAHHOH TeMe.
W3ITy4YeHHsT
BrlnonHeHne JoManiHero 3a1aHust
N3yuenue JIOTIOJIHUTEIBHOU - 18
8 | AromHas u saepHast puznKa JUTEepaTypsl 1O  JaHHOW  TeMe.
BrlnonHeHne JoManIHero 3a1aHust
Hroro: 78 181

4.7. KypcoBbie padoThl mo aucumiuinie «Pu3uka) He NMpeAnoarawTcs
Y4e€OHBIM IJIAHOM.

5. Odpa3oBarejibHbIE TEXHOJIOTHH

[IpenonaBanue MUCHUIUIMHBI BEACTCS C MPUMEHEHUEM CJIEAYIOIUX BHUIOB
00pa30BaTeNbHBIX TEXHOJIOTHH: OOBSICHUTEIHHO-WLIIOCTPATUBHOTO  OOyUYCHHUS
(TEXHOJIOTHS TIOJICPIKUBAIOIIETO OOYYEHUsS, TEXHOJIOTHS TPOBEACHUS Y4YeOHOU
JTUCKYCCUM), WH(GOPMAIIMOHHBIX TEXHOJIOTHH (MPE3eHTAIMOHHBIE MAaTepualbl),
Pa3BUBAIOIIUX U MHHOBAITMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

[IpakTyeckure 3aHATUS TMPOBOJATCS C MCIOJIB30BAaHUEM Pa3BUBAIOIIUX,
NPOOJIEMHBIX, TPOSKTHBIX, HHPOPMAIMOHHBIX (UCIOJIB30BAaHUE JJICKTPOHHBIX
oOpa3oBaTeIbHBIX  pPEeCYpCcOB  (PJICKTPOHHBIM  KOHCIEKT)  00pa3oBaTENIbHBIX
TEXHOJIOTUM.
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6. Y4ueOHO-MeTOAMYECKOE M MPOrPAMMHO-UH(OPMALIMOHHOE O0ecrevyeHue
TUCIHUNJIMHBI:
a) OCHOBHAsI JIMTepaTypa:

1. Tpopumona T.U. Kypc dusuku: yqued, mocobue mist By3oB. — Uzn. 14-e,
nepepad. u gon. / T.W. Tpopumona. — M.: Uznatenbckuii neHTp «Akagemusi», 2007.
— 560 c.

2. CasenbeB U.B. Kypc o6mieii ¢pusuku: yued, mocodue uist By3a: B 5 Tomax /
N.B. CaBempeB. — 6-¢ wu3m., crep. — Cankr-lIletepOypr: Jlamp, 2021. — T.1:
Mexanuka. — 340 c.

3. CaBenbeB N.B. Kypc ob6meit ¢usuxu. B 5 11. T.2. DnexkrpuyectBo u
MaraeTusM: YueOHoe nocobue. 5-¢ uza., ucnp. — CI16.: UznarensctBo «Jlanby, 2021.
—-352c.

4. CasenneB U.B. Kypc o6mieit pusuxu. B 5 11. T. 3. MonekynsapHas ¢pusnka u
TepMOJIUHAMHUKA: YueOHoe ocodue. 5-e usl., uctp. — CII6.: M3naTenscTBO «Jlanby,
2021. - 224 c.

5. CasenbeB M.B. Kypc obmeit ¢uzuku. B 5 t1. T.4. Bonubel. Onruka:
VYyebHoe nocobue. 5-¢ uzn., uctp. — CII6.: U3natensctBo «Jlanby, 2021. — 256 c.

6. CasenseB U. B. Kypc o6meit ¢usuku. B 5 T1. T. 5. KBantoBas omnrtuka.
AtomHas ¢uznka. Pusuka TBepaoro rena. Gusnka aTOMHOIO SApa U AJIEMEHTAPHBIX
yactull: YueOHoe nocobue. 5-e usl., uctp. — CII6.: UznarenbctBo «Jlanby, 2021. —
384 c.

0) JOMOJIHMTEJIbHAS JIUTEepaTypa:

1. letnad A.A., AABopckuit b.M. Kypc puzuku: YueGHoe mocobue asisi BTy30B.
M.: Breicmas mikona, 2002. — 718 c.

2. UeptoB A.T'., BopoOneB A.A. 3agaunuk no ¢uszuke: YuebHoe mocodue. M.
Bricmas mkona, 1981. — 496 c.

3. Bompkenmreita B.C. CoopHuKk 3a1a4 1o obmemy kypey ¢usuku. M.: Hayka,
1985. — 384 c.

4. T'onpaun JILJI. PykoBOACTBO K 1a0OpaTOPHBIM 3aHATUSAM 1O (DU3UKE. 2 U3]I-
ue. — M.: Hayka, 1973. — 688 c.

B) METOAMYECKHE YKAZAHMS:

1. Xapuenko E.N., Yanenko A.B. Yyebnoe nocodue «Pusnka» B 3-X TOMax.
Tom 1. Mexanuka, MonekynspHas ¢usuka u tepmoauHamuka / Coct.: E.M.
Xapuenko, A.B. Yanenko. — Jlyranck: U3n-so JIHY um. B.[lans, 2020. — 164 c.
Peructp. Ne 0240 ot 28.04.2020 r.

2. Xapuenko E.W., Yamenko A.B., JlemmrBan E.FO. YdueOHoe mocobme
«Dusuka» B 3-x Tomax. Tom 2. Dnexkrponunamuika. Konebanus u Bomuel / E.W.
Xapuenko, A.B. Yanenko, E.}O. JlpmutrBan — Jlyranck: 'OY BO «JII'Y um. B.
Hamns», 2020. — 171 c. Per.Ne 41 VII ot 02.11.2020 .

3. Xapuenko E.UW., Yanenko A.B., K.A. KopcyHoB. YueOHoe mocoOue
«Duzuka» B 3-x tomMax. Tom 3. Ontuka. ®u3uka aToMOB U MOJEKYJI. SnepHas
¢usuka / Cocr.: E.W. Xapuenko, A.B. Hanenko, K.A. Kopcynos — Jlyranck: 1U3a-Bo
JITY um. B. Hans, 2020. — 103 ¢. Per. Ne 40 VII ot 02.11.2020 r.

4. Meroauyeckue ykazaHus K JabOpaTOpHbIM padoTaM MO JUCUHUILIIUHE
«O06mwmit puznueckuit mpakTUKym» (B 6-TH 4acTsx), 4acTh 1. «BBenenue B oOmumii
busnueckuit npakTukym. [IpubopHbIil cemuHap» (s CTYIEHTOB HAMpaBlICHUS
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noaroroBku 03.03.02 ®dwusuka) / Cocr.: E.}O. JIenurean, H.B. Copoka — JlyraHck:
N3n-o JIT'Y um. B. Jlans, 2021. — 50 c.

5. Mertoanueckue ykazaHus K Ja0OpaTOpHBIM paboTaM MO JUCIUILIMHE
«O0mmit  ¢uznyeckuil MpakTUKym» (B 6-Th yacTsax), yactb 2. «MexaHuka.
Mexannyeckue kojedanus u BojaHb / Coct.: E.1O. JIpnmrean, A.B. Hanenko, H.B.
Copoka — Jlyrauck: Wzn-so JII'Y um. B. Hansa, 2021. — 79 c. Per.Ne 0756
01.20.04.2021 1.

6. Mertoanueckue ykazaHusd K Ja0OpaTOpHBIM paboTaM MO JUCIUILINHE
«O0mmit  pu3uwdecknid MpakTHKym» (B 6-TM dYacTsaX), 4acTh 3. «MonexyuspHas
busuka» (I cTyaeHToB HampasieHus noarotoBku 03.03.02 ®dusuka) / Coct. E.N.
Xapuenko, E.JO. JIenmtBan — JIyranck: M3a-so JII'Y um. B. Jlans, 2022. — 55 c.

7. Meronuueckne yka3zaHus K Ja0OpaTOpHbIM padoTaM MO JUCIUIUIMHE
«OO0mmit puznueckuii mpakTUKym» (B 6-TH 4acTsX), dacTh 4. «DJIEKTPUUECTBO U
MarHeTusm» (s cryneHToB HampaiieHus noAarotoBku 03.03.02 dwusuka) / Cocr.
E.N. Xapuenko, C.A. Kamenes — JIyranck: U3a-so JIT'Y um. B. [ans, 2022. — 84 c.

8. Metoauueckne ykazaHus K JaOOpaTOpHBIM pabOTaM MO UCIUIUIMHE
«OOmuit  puznueckuii npakTukym» (B 6-TM 4actax), 4yacth S5 «Onrukay (A
cTyaeHToB HanpasieHuss noarotoBku 03.03.02 dwusuka) / Coct. E.M. XapueHko,
A.B. Yanenko — Jlyrauck: Uzn-so JII'Y um. B. ansa, 2022. — 60 c. Per.Ne 0712 ot
11.02.2022 1.

9. Metoandeckne ykazaHusd K JaOOpaTOpHBIM paboTaM MO JUCITUILIMHE
«O0mmit puzndeckuil mpakTUKym» (B 6-TH 4acTsx), 4acTh 6. «Pusuka atomay (s
cTyneHToB HampasieHus moarotoBku 03.03.02 dwusuka) / Coct. E.W. Xapuenko,
C.A. Kamenes — Jlyranck: U3n-go JII'Y um. B. Hans, 2022. — 25 c.

10. Meronuueckue ykazaHHs K CaMOCTOSITENIbHOM paboTe MO JUCIMILINHE
«®wuzukay» / Coct. E.YO. JIemmrBan, A.B. Yanenko. — Jlyranck: U3a-so JII'Y um. B.
Hans, 2023 — 90 c.

11. Meroauyeckue yka3zaHUs K MPAKTHUECKUM 3aHATUSM 110 JAUCIHILIAHE
«Duzuka» (B 2-x yacTax), yacth 1 «Mexanuka. MonekynsipHas ¢usuka» / Cocrt.:
C.A. Kamenes, B.A. I'peuxa. — JIyranck: U3n-Bo JII'Y um. B. [ansa, 2020. — 188 c.

12. Metoauveckne yka3zaHWs K TPAKTHUYECKUM 3aHATUSAM TIO JUCHIHUILIINHE
«Dusuka» (B 2-X 4acTAX), 4acTh 2 «DNEKTPUUECTBO U MarHeTu3M. OnTuka. AToMHas
u saepHas ¢usuka» / Coct.: C.A. Kamenes, B.A. I'peuka. — Jlyranck: M3a-so JII'Y
um. B. Jlans, 2021. — 194 c.

r) UuTepHeT-pecypcenl:

eMunucTepcTBO oOpa3zoBanus U Hayku Poccuiickoit ®enepanuu —
http://MunoO6pHAYKH.pD/

eDenepanbHas ciyxba 1Mo Haa3opy B cdepe 00pa3oBaHHS U HAYKU —
http://obrnadzor.gov.ru/

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

eHapoansrii coBet Jlyranckoit Haponuoit Pecryomuku — https://nsinr.su

ellopran denepalibHbIX TOCYJIAPCTBEHHBIX 00pPAa30BaTENIbHBIX CTAHJIAPTOB
BhICIIEro oOpa3oBaHus — http://fgosvo.ru

e DeepanbHbii mopTan «Poccuiickoe obpasoBanue» — http://www.edu.ru/
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elladopmanmonnas cucremMa «EmnHOe OKHO A0cTynma K 0oOpa3oBaTeIbHBIM
pecypcam» — http://window.edu.ru/

eDenepanbHblli  TIEHTP HWHGOPMAIIMOHHO-00pa30BaTEIbHBIX PECYpCOB  —
http://fcior.edu.ru/

JJIeKTPOHHBIE O0MOJIHOTEYHbIEC CHCTEMbI H PeCYPChI

¢ DJIEKTpOHHO-OMOMOTeUHass  cuctemMa  «KOHCynbTaHT — CTyIeHTa»  —
http://www.studentlibrary.ru/cgi—bin/mb4x

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

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

eO06pasoBarenpHas iatdopma KOpaiiT — https://urait.ru/register

eHayunas AIIEKTPOHHAS oubnmmoTeka eLibrary —
https://www.elibrary.ru/defaultx.asp

NudopmanuoHHbiid pecypc OM0JIHOTEKH 00pa30BaTe/IbHOM OPraHU3aluu
eHayunas 6ubmuorexa umenu A. H. Konsesa — http://biblio.dahluniver.ru/

7. MarepuajibHO-TEXHHYECKOe M NPOrpaMMHOe  olOecredeHue

AUCUMILTHHBI

OcBoeHue aucuuIUiMHbl  «PU3UKa»  MOPEANOJIaraeT  HCIOJb30BAHUE
aKaJIeMUYECKUX ayJAUTOPUMl M ydeOHBIX JIabopaTOpUil, COOTBETCTBYIOIIUX
JEUCTBYIONIMM CAHUTAPHBIM U MPOTUBOIOXKAPHBIM MIPaBUJIaM U HOPMaM.

[Ipouee: pabouee MecTo mpernojaaBaTelisi, OCHAIIEHHOE KOMIBIOTEPOM C
nocrynoM B MHTEpHET.
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IIporpammHoe o0ecnevenue:

DyHKIHOHAIbHOE
HA3HAYeHHe

BbecnmiiaTtHoe
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

ITouToBBIN KIIMEHT

Mozilla Thunderbird

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

dailn-MeHeKep

Far Manager

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

ApxuBarop

7Zip

http://www.7—zip.org/

I'padmgeckwuii penakrop

GIMP (GNU Image

http://www.gimp.org/

Manipulation http://gimp.ru/viewpage.php?page_id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penaktop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoruteiiep VLC http://www.videolan.org/vic/
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8. OueHo4HbIe cpeacTBa MO JUCHMUILTIMHE

IlepeueHb KOMIIETEHIIMI (JIEMEHTOB KOMIIETEHIUN),

Hacnoopr

OIICHOYHBIX CPEACTB 10 y‘I96HOﬁ AUCHUIIJIMHE

«Duszukayy

dbopMupyeMbIX B

pe3yabTaTe OCBOCHUS YUeOHOW JUCHUILUIUHBI (MOYJIS) UK MIPAKTUKH

Nunukaropsl
- Oranbl
Ne Kon § (DOpMYJ'II/IpOBKaU JIOCTHXKEHU KOHTpOJ:I'I/IpyeMBIe TEMBI T p—
/gy | KOHTPOIMPYEMOTi | KOHTPONMPYEMOH  [KOMIETEHIHH Eno y4eOHOU JUCIUTUINHBI, (cemectp
KOMIIETCHIINU KOMITCTCHIIUU peamzyemMon TIPAKTUKU
W3yYCHHUs)
JIACITATIINHE)

1 | YK-1. Criocoben VK-1.1, Tema 1. Mexanuka. 2
OCYIIECTBIATH Mouck, YK-1.2, Tema 2. Mexanuka 2
kputnaecknit ananus | YK-1.3, JKUJTKOCTEH ¥ Ta30B.

U CHHTE3 VYK-1.4, Tewma 3. Konebanus u 2

WHPOPMAIIH, VK-1.5. BOJIHBIL.

MIPUMEHSTH Tema 4. OcHOBBI 2

CHCTEMHBIN MOIXO]] MOJIEKYJIAPHON (PUBUKH U

JUISL peIICHUS TEPMOAVHAMUKH.

MOCTABJICHHBIX 3a]1a4. Tema 5. DyeKTPHUECTRO. 3
Tema 6. Marnetusm. 3
Tema 7. OnTrka. 3
KganroBas npupona
W3ITyYCHHS.
Tema 8. AtoMHast u 3
siepHas u3MKa.

2 | OIIK-3. CrocobeH OIIK-3.1, Temer 1-4 2
MIPUMEHSTh OIIK-3.2,
cootBerctBytonmii | OINK-3.3.
¢buzmnKo-

MaTeMaTHYEeCKUN
amnmapar, MeTOJIbI
aHasa n Tewmsbr 5-8 3
MO/ICITUPOBAHHS,
TEOPETUIECKOTO U
IKCTIEPUMEHTAIILHOTO
UCCIIEIOBAHUS TIPH
pereHnn
po(heCCHOHATBHBIX
3ajad.
IToxa3aTenu n KPHUTECPHUH OlICHUBAHUA KOMHeTeHHHﬁ, OIMMCaHHuEe IIKAJ
OLICHUBaHUMA
Ne Kon KonTtponupyemelee HanmenoBanue
n /11 KOHTPOJIUPYEMOM [lepeueHs MmIaHUPYEMBIX PE3YIbTATOB TeMbl Y1eOHOH OLIEHOYHOTO
KOMITETCHIIUU JUUCTIATUTAHBI cpesicTBa
1. | YK-1 3HaTh: METOIUKH ITOUCKa, cOopa 1 Temsr 1-8 Bormpocsr
00paboTku uH(popMauuu B chepe PU3HKH; 9K3aMEHAIMOHHBIX
VK-1.1 aKTyaJIbHBIE POCCHICKHUE U 3apyOeIKHBIC pabor,
VK-1.2 HMCTOYHUKHU MH(POpPMALKUU B cepe HU3HKH. KOHTPOJIbHBIC
VK-1.3, YMeTh: IPUMEHSATh METOIUKH MOUCKA, paboTHL
YK-1.4, cbopa 1 00paboTku HHGOpMALKH H3
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VK-1.5. Pa3HbIX UICTOYHUKOB 110 (DU3UKE U
OCYILIECTBIISITh €€ KPUTHUYECKHI aHAJIH3 U
CUHTE3; IPUMEHSITH CUCTEMHBIHN TOAXO0T
JUTSI peIlIeHus 3a1a4 10 (hU3UKe.

Bnamers: MeTomamm  mowcka, cbopa,
00pabOTKH, KpPUTHUYECKOTO aHaiu3a |
CUHTe3a UH(pOPMAIIMH U3 OTPaACiU (PU3UKY;
METOJMKOH CHCTEMHOTO TMOJIXOAa JUIs
pereHus 3a1a4 1Mo Gu3nKe.

2 | OIIK-3 3HaTh: OCHOBHblE (usndeckue sBreHus, | Temsl 1-8 Bonpocst
WU ¥ MPUHIHMIIBL, COCTABIISIOIINE OCHOBBI 9K3aMEHALMOHHBIX
OIlK-3.1 COBpPEMEHHOM (DM3HUKH; 3aKOHBI (PU3UKH U pabor,
OIIK-3.2 TpaHHLBl WX M[PUMEHHUMOCTH; OCHOBHBIC KOHTPOJIbHBIC
OIIK-3.3 ¢u3nuecKue BEIWYMHBI M KOHCTaHTBI, MX paboThI.

OIpeiesIeHNe, CMbICI, CIIOCOOB! ¥ €UHHUIIBI
UX M3MEPEHHUs; HAa3HAUYCHHE M HPUHLUIIBI
IehCcTBUA BaKHEUIIINX (u3nyecKux
npudOpPOB.

YMeTb: NpUMEHSATh (U3MUECKHE 3aKOHBI;
TPAaKTOBaTh CyTh (HU3MUYECKHUX SIBJICHUH,
BEeIMYMH W  TOHATHH;, paboraTh ¢
m1abopaTOPHBIM o0opynoBaHUEM;
UCTIOJIb30BaTh ~ METOAMKH  (U3UYECKUX
WU3MEpEHUH u 00paboTKn
9KCIEPUMEHTAIILHBIX JaHHBIX.

Brnanets: HaBBIKAMHU [IPUMEHEHUS
OCHOBHBIX OOIIC(PU3NUYCCKUX 3aKOHOB U
NPUHIMIIOB,  METOJIOJOTHUEH  pelleHHs
3aJa4 M3 PajIMYHBIX pa3/eioB oOLeH
¢u3nKy;  HaBBIKAMH  00paboTKM U
WHTEPIPETUPOBAHUS pe3yIbTaToB
9KCIEPUMEHTA; METOAaMHU ¢bu3nKo-
MaTeMaTHYEeCKOro aHajiu3a AJsl PeLIeHUs
€CTECTBEHHOHAYUYHbBIX 3a7a4y u
¢duznueckoro MOJIEIIUPOBAHUS B
WH)KEHEPHOH NMPaKTHKE.

DOoHAbI OLIEHOYHBIX CPEICTB M0 JUCUUILINHE «DU3HKA»
Bonpocsl K KOHTPOJIBLHBIM padoTam:
TecTnl
2 cemecmp

1. MarepuanbHasi TOUKa ABMXKETCA BIOJb ocu OX, 3aBUCUMOCTh KOOPJIAMHATHI X OT

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

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

2. 3a 3 cexyHaBl CKOPOCTh PAaBHOMEPHO BBIpocia ¢ 3 km/4 10 39 km/4. Onpenenutsb
YCKOpEHHUE.

A) 12 xm/u?; B) 3,33 m/c%; B) 12 m/c%;, T) 0,3 m/c?.
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3. OnpenenuTh YrIIOBYH CKOPOCTh TOUYKH PABHOMEPHO BPAIIAIOIICHCS CO CKOPOCTHIO
v=0,5 M/c o okpyxHOCTH paauyca R=25 cm.
A) 0,5 pan/c; B)2pan/c; B) 0,02 pan/c; I') 5 pan/c.

4. Ha marepuanbHyI0 TOYKY IEHCTBYIOT JBE B3aUMHO TNEPICHIUKYJSPHBIC CHIIBI
0,3 H u 0,4 H. PesynbTupyrtorias cuia IeHCTBHS paBHA...
A)0,1H; b)0,7H; B)0,5H; I)-0,1 H.

5. C xako#l cuJIOW HYKHO JEHCTBOBaTh Ha TEJIO Maccod M=3 Kr, 4TO Obl OHO
JIBUTAJIOCh C TIOCTOSHHBIM ycKopeHueM a=1,5 m/c??
A)9H; b)2H; B)0,5H; I')4,5H.

6. K npyxune, pactsHyTtoil Ha 3 cM npuioxkeHa cwia 39 H. Hailitu &EcTKoCTb

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

7. Uemy paBHa KWHETHYECKAsI SHEPTH I1apa Maccoi 4 Kr, 00J1a/1ar0Iero UMITYJIbCOM
12 kr-m/c?
A) 36 JIx; b)24 JIx; B)18 IIx; I')6 JIx.

8. HaiiTu MOMEHT MHepLUH MaTepHUaaIbHOW TOYKH C Maccoi M=9 kr, ynan€HHO# OT
OCH BpallleHus1 Ha paccTosiHue =9 cM.
A) 729 kr-m?; B) 81 kr'm?;, B) 0,073 xr'm?;, T') 1 kr-m2

9. MomeHT MHepimu Koneca 5 kr-m%. Kakoli MOMEHT CHJI TIPHJIOXKEH K KOJECy,
BpaLIAIOIEMyCs ¢ YII0BEIM yckoperueM £=0,02 pan/c®?

A)0,4HMm; B)0,5H-M; B)0,004 H-m; I')0,1 Hm.

10. OmpenenuTs MOMEHT MMIIyJbCa Tela C MOMEHTOM HWHEpUuH J=2 Kr-M2,
BPAIIAIONIETOCs C YTIIOBOM CKOPOCTHIO (=8 paj/c.

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

11. Ckonbko mosiekyn B 1000 mosib BemecTa?
A) 6,02:10%; B) 103 B)6,02:10%; T') 100.

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

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

14. Breipazuts Temnepatypy 27 °C B eqununax usmepenus CH.
A)27/3K; b)117°C; B)300K; I')27°C.

15. Kak u3MeHUTCS AaBJeHHE HUICANIbHOTO Tra3a, HAXOMSIIErocs B TepPMETHYHOMN
€MKOCTH Ipu noBbiieHnH Temmnepatypsl ¢ 300 K no 450 K?
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A) Beipacret B 1,5 pa3a; b) nonusutcs B 1,5 pasa;
B) Beipacter Ha 150 I1a; I') monusutcs Ha 150 Ila.

16. Kak u3meHUTCs JaBieHUE WACAIbHOTO ra3a Mpyu yBEIHMUYEHUU KOHIICHTPAIH B 3
pa3a v CHUKEHUU TEPMOJUHAMUYECKON TEMIEPATYPHI B 2 pa3za?

A) ymensmmres B 1,5 paza; b) yBenmuutcs B 1,5 pasa;

B) yBenunuures B 6 pa3; 1) ymensiuurcs B 6 pas.

17. Kakas paboTa coBepIIaeTcs MAeaIbHbIM Ta30M IIPH PACIIMPEHHH OT 2 M° 10 7 M°

" noctosHHoM nasiieHnu 100kI1a?
A) 500 x/Ixx; Bb)20xk/x; B) 50 mx/bx; I') 0,02 xIx.

18. UneansHOMY razy cooOnum KoaudecTBo TerioTel Q=5 kJ[k. Kak uamenurcs
€ro BHYTPEHHSISI DHEPTHUsl OH COBEPIIUT padoty A=3 k/[x?

A) yBenmmuutes Ha 2 kJIx; b) ymenwimutcs Ha 2 kJ[K;

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

19. OnpenenuTh K.11.11. TIPOIIecca, €CH a3 MOTyYryl OT HarpeBaTelss KOJUIECTBO
temnotsl 9 K/, a oxnaaurento nepenan 6 kJx.
A)1/4; Bb)2/3; B)1/2; I')1/3.

20. KakoBa Temmneparypa oxmanurens npu mukiae Kapno, ecnm k... mukina 0,2, a

temneparypa Harpesarens 400 K?
A)333K; B)80K; B)320K; I')480K.

3 cemecmp

1. Kak wu3MeHHTCS cHJa B3aUMOJECHCTBUS JBYX TOYEYHBIX 3apsioB, €CIIU
ANEKTPUUECKUI 3apsj KaxJAO0ro yBEJIMYHWTh B 3 pa3a, OJHOBPEMEHHO YBEJINYUB
paccTosiHUE MEXIY HUMHU B 3 paza?

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

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

2. KakoBa HampsKEeHHOCTb DJIEKTPUYECKOrO IIOJS, €CJIM HA TOYEYHBIN 3apsf

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

3. UeMy paBeH MOTEHUIHAI 3JIEKTPUUECKOTO TMOJISI B TOUKE, B KOTOPOU AJIEKTPUUYECKUI
sapsia BenmumarHOM 0,03 Ko obnamaer sneprueii 0,18 1x?
A)15B; b)0,054B; B)21B; T')6B.

4. HaiiT 351eKTpOEMKOCTh ABYX KOHJIEHCATOPOB, EMKOCTHIO 3 MK®D, COeTMHEHHBIX
IIOCJIEI0BATEILHO.
A) 0,67 Mx®; b) 6 mx®; B)3 mx®; I') 1,5 mxd.
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5. HaliTH 3JIEKTPOEMKOCTh ABYX KOHJIEHCATOPOB, EMKOCTHIO 3 MK®D, COeTMHEHHBIX
MapajiyieIbHO.
A) 3 Mx®; Bb) 1,5 mxd; B) 6 Mx®; I') 0,67 MxD.

6. B omHOpOaHOE AnIeKTpHUYecKoe ToJie ¢ HampsikeHHocTh £=1800 B/M momecTm
TUDJIEKTPUK C JUAJICKTPUUICCKON TMPOHMUIIAEMOCThIO £=6. KakoBa HampsKeHHOCTH
MOJISI BHYTPH JAUAJIEKTPUKA?

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

7. Kaxoii 3apsii 10JKEH MPOUTH yepe3 NMoNepeyHoe ceueHre MPOBOIHMKA 3a |

MUHYTY, 4TOOBI TOK ObLITI paBeH 60MKA?
A)10°Kn; B)60-10°Kn; B) 10°Kn; T) 3,610 K.

8. Kakoii Tok moteuet uepes pe3uctop cornpoTtusieHneM R=2500 OM npu pazHOCTH
MOTEHIIUAJIOB Ha ero KoHIiax 10B?
A)250 A; B)250mMA; B)4mMmA; 14 A.

9. Kakas sHeprus BIIEIAETCS B IPOBOIHUKE ¢ conpotuBieHreM 300 OMm 3a
ITOJIMUHYTHI IpH NpoTekaHuu Toka 200 MA?
A) 6 Ix; Bb) 1800 Ixx; B) 360 Ix; I')9 x/lx.

10. /IBa pe3ucropa, conpotuBiieHreM 2 OM KaK/Ibli, COEAMHEHBI MapajuIeIbHO.

KakoBo cONpoTHBIIEHUE TAKOTO COCTUHEHUS?
A)40wm; b)10M; B)20Owm; I')3Om.

11. DnexrpoH (3apsax -1,6:101°Ki) Bieren co ckopocThio V=5 M/C B 0IHOPOIHOE
MarautHoe noje B=300 MxTn nepneHANKyASSpHO JIMHUAM UHAYKIUU. OnpeaennThb

3HAYEHUE CHJIBI, IEHCTBYIOIIEH HA MPOTOH B MATHUTHOM TIOJIE.
A)2,410°H; b)2410%H; B)2410H; I')0H.

12. Kak u3MeHUTCS cuiia ISUCTBUSL OJHOPOIHOTO MATHUTHOTO MOJISE HAa 3JIEKTPOH,
€CJIM YTOJI MEXKAY CKOPOCTBIO AJIEKTPOHA U BEKTOPOM MAarHUTHOW MHIYKITUU
n3MeHuThb oT 30° 10 90°?

A) yBenuuuted B 2 paza; b) yMeHbliutTcs B 2 pasa;

B) yBenuuutes B 3 paza; ') ymenbmurcs B 3 pasa.

13. Onpeaenute BepHOE HarpasiieHHe cuiibl JIopeHiia 1 OTpUIATEIbHOTO 3apsia.
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14. OnpenenuTs BEpHOE HANIPaBICHUE JIMHUNA UHIYKIIMA MarHUTHOTO MOJIS

HpHMOHHHCfIHOFO IMPOBOJHHKA C TOKOM.
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15. Kak u3MeHUTCSt MHAYKIUS MArHUTHOTO MOJIs, CO3/1aBAEMOT0 OECKOHEYHO
JUIMHHBIM ITPOBOJHUKOM, €CIIA CUJTy TOKA YBEIUYUTh B 1,5 pa3a, a TOUKy
HaOMIOICHUS YJIATUTh Ha paccTosiHue B 3 pasa Oosbliee?

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

B) ne usmenurcs; I') ymenpmmTcs B 1,5 pasa.

16. Ecnu cuity TOKa B ABYX MapajuieIbHbIX TPOBOJAX YBEIUYUTH BABOE, A
pPAcCTOSIHME MEX]ly HUIMU YMEHBIINUTD B 3 pa3a, TO CHjla X B3aUMOACHCTBUAL. ..
A) yBenmuuuted B 12 pa3; b) yBenuuwurcs B 6 pas;

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

17. Tnockuii koHTYp miomanso S=200 cM? HAXOAUTCS B IIOCTOSHHOM OJHOPOIHOM
MarHuTHOM moJie ¢ uaaykuuein B=0,3 Txi Tak, 4TO TUHUM MarHUTHON MHAYKIINHU
MIPOHU3BIBAIOT IUIOMIA b Mo yriioM 60° Kk HopMmanu KoHTypa. OnpeaeauTs MOTOK
MarHUTHOM UHAYKIMHA Y€PE3 KOHTYP.

A) 0,03 B6; b)0,3B6; B)30B6; I')3 MBo6.

18. Kak nu3MeHUTCS MOTOK MAarHUTHON WHAYKIIMHU Yepe3 KPYTJIbIi TUIOCKHUIN KOHTYD,
€CJIM MAarHUTHAsA UHIYKIUS YMEHbIIUTCA B 3 pa3za?

A) yBenmmuures B 3 pa3a); b) ymenemmres B 1,5 pas;

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

19. MarHuTHbII NOTOK Yepe3 MPOBOISAIINI KOHTYP U3MEHSIETCS] pABHOMEPHO TaK, 4TO
3a 5 MuHyT Bo3poc ¢ 0 B6 1o 10 B6. Onpenenuts 3/1C B KOHTYpE.
A)0,5B; b)2B; B)0,03B; I')50B.

20. IpoBoasias paMKa IIOMAAb60 S=9 cM? Bpamaercs ¢ yriaoBol CKOPOCTBI0 =6
¢! B omHOpoaHOM MarauTHOM 10J1€ ¢ B=0,45 Ti. OnpenenuTs MaKCUMAaIbHOE
3HaueHnue J/[C B pamke.

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

21. KakoBa n3ayuarenbHOCcTh R™ abcomoTHO uepHOro Tena npu remmneparype 20 °C?
A) 9 MBr/M?;, B) 418 Br/m?;, B) 1,7:10° Br/m?;, T') 1 MxB1/Mm2,

22. Kak U3MEHUTCS U3Ty4aTeIbHOCTh a0COIIOTHO YEPHOTO TeJla, €CJIM TEMIIEpaTypa ¢
300 K yBenmuuunach Ha 300 K?

A) yBenuuutes B 4 paza; b) yBenuuuTcs B 2 pasa;

B) yBenuuutcs B 16 pa3; ') He usmeHuTcs
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23. KakoBa JITMHa BOJIHBI, HA KOTOPYIO NMPUXOJUTCS MAaKCUMYM SHEPIUH H3Ty4ECHHUS
a0COJIFOTHO YEpHOTO TeJa npu temmneparype 36,6 °C?
A) 9,37 mxm; B) 79,23 mxMm; B) 0,63 mxm; ') 0,48 MkMm.

24. OnpenenuTh Maccy (pOTOHA UITYUCHHS C TTMHOW BOJTHBI 550 HM.
A)9.1:10% kr; B) 1,67-10% xr; B)4,02:10% kr; T') 6,67-10™ k.

25. KakoBa paboTa BbIXOJ]a 3JIEKTPOHOB M3 MeTasuia, eciid GoTodpPeKT HaunHACTCS
Ipu 9acToTe n3nydenus 5,28 10 I'n u Bbimie?
A)3,5:10%° IIix; B) 1,6-10%° Ix; B) 4,0-107° JIx; T)4,7-107° k.

26. CornmacHo mnoctyiataM bopa, ompeneiauTh MOMEHT HMITYJIbCa AJIEKTPOHA Ha
cTaluoHapHol opbute ¢ N=3. [locrosuuas [Tnanka i=1,05-103* Tx-c.
A)3,15:1034 JIxx-c; B) 1,05:10°3 IIxx-c; B)2,1-10% Ix-c; T)4,2:103* JIx-c.

27. Slnpo 4Be’ umeer. ..
A) 4 nelitpona u 7 npotoHoB; b) 4 HeliTpoHa u 3 MpOTOHA;
B) 4 npotona u 7 HeittponoB; ') 4 npoTtoHa u 3 HEUTpOHA.

28. UeMy paBHO cpeJHee BpeMs KM3HHU T PaJHMOaKTUBHOTIO S/pa, €CJM MOCTOSHHAS
PaJMOaKTUBHOTO pacnaja pasHa 1 u?
A)0,28:10%¢; B)60c; B)3600c; Il c.

29. Kak u3MEeHUTCS aKTUBHOCTH U30TOIIA C MTOCTOSIHHON PaJOaKTUBHOTO pacmaia
A=1 mun 3a Bpems t=41,6 c¢?

A) yMEHBIIUTCS MOYTH 110 HYJIs; bB) ymenbmutes B 1,4 pasa;

B) ymenbmurcs B 1,17-10% paza; I') ymenbmutes B 2 pasa.

30. B pesynsrare spepHoii peakuum 7N¥*+,He*—X+H! o6pasosanocs sapo X.
CKOJIBKO HYKJIOHOB BXOJUT B COCTaB siapa X?

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

Kpurepuu n mkajia oueHuBaHMS 10 OLIEHOYHOMY cpeAcTBY «TecTbD)

IIIxana OLICHUBAHUS Kpurepuii oueHuBanus
(uHTEpBaN OAJIIIOB)
5 KonTponbHas paboTa BINOIIHEHA HA BEICOKOM YPOBHE (TIPaBUIIbHbIE
otBeThl ganbl Ha 90-100% Bompocos/3anay)
4 KonTtponbHas paboTa BBIIIOJIHEHA HAa CPEIHEM YPOBHE (IIpaBUJIbHbIE
OTBETHI J1aHbl Ha 75-89% Bonpocos/3a1ay)
3 KontponbHas paboTta BIITOIIHEHA HA HU3KOM YPOBHE (TIPaBHIIbHBIE OTBETHI
nanbl Ha 50-74% Bompocos/3anay)
2 KontponbHas paboTa BBIIIOJIHEHA Ha HEYAOBICTBOPUTEIILHOM YPOBHE
(mpaBuIIbHBIE OTBETHI 1aHbl MeHee dyeM Ha 50%)
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OueHovHbIE CpeCTBA VISl IPOMEKYTOYHOM aTTecTanuu (3K3aMeH)
Teopernueckne BONpPoCHI
2 cemecmp

. Cucrema otrcuera. Tpaekropus. IIyTs. Ilepemenienue.
. Cxopoctb. Yckopenue. TaHreHIIMAIbHOE U HOPMAJIBHOE YCKOPEHHUE.
. Kurematrka n XapakTepUCTUKHN BPAIIaTeILHOTO ABUKCHUSI.
. 3akoHbl HeroTona. Cuna. Umnynec. Macca.
. Cunel B mpupoe. Buabl B3aumoielicTBUs.
. 3aKOH COXpaHEHHS UMITYJIbCA.
. JIBUKeHUE Tena mepeMeHHOM Macchl.
. KoncepBarunbie cuibl. Pabota. MOIIHOCTS.
. Kunetnueckas sneprus. [loreHnuansHas sHeprus.

10. 3akoH coxpaHEHHsI SHEPTUH.

11. IenTp Mmacc. JIBuxkeHHE IIEHTpa Macc TBEPJIOTro Tela.

12. Moment unepuuu. Teopema Llteiinepa.

13. Kunetnudeckas SHEPTHS BpaIEeHUS.

14. MomeHT cuibl. MOMEHT UMITYJIbCa.

15. Pabota npu BpaieHuu Tena. OCHOBHOE YpaBHEHHE TMHAMHUKHU
BpAIIaTeIbHOTO JIBUKCHUS.

16. 3akoH coxpaHeHUsI MOMEHTA UMITYJIbCA.

17. TIpeobpazosanus ["anunes. [loctymarsr CTO.

18. IIpeobpazoBanus Jlopenma. Crenctus u3 npeodpa3zoBanuii JlopeHia.

19. HeunepuuanbHble CHCTEMBI OTCUETA.

20. KonebarenpHblil poriecc. 'apmorndeckue koedanus. Y paBHEHUE
TrapMOHUYECKUX KoJieOaHul. XapaKTepUCTUKH KOJIeOaHU M.

21. YpaBHEeHHE 3aTyXaroINUX KOJICOAHHUH U €ro pPelIeHue.

22. YpaBHeHHE BBIHYKICHHBIX KOJIeOaHU 1 ero pemieHune. Pesonanc.

23. TIlpyxuHHBI MasTHUK. OU3MUECKU MasSTHUK. MaTeMaTH4eCKril MasiTHUK.

24. CnoxeHre rapMOHUYECKUX KOJICOAHUH.

25. MexaHu4deckre BOJIHBI. YpaBHeHUE Oeryiedl BOJIHBI. AMIUIMTY/Ja, 4acToTa,
JUIMHA BOJIHBI, (Da30Basi CKOPOCTh BOJIHBI. BOJIHOBOE ypaBHEHME.

26. [punnun cyneprio3unu BosiH. Untepdepenius BoH. CTosiure BOJTHBI.

27. 3BykoBbie BosHBL Dddexrt lortepa. YibrpasByk. Uabpa3Byk.

28. Cuna Apxumena. Y cioBue MIaBaHus TE.

29. YpaBHeHUE HEPa3pbIBHOCTU CTpyW. YpaBHeHUe beprymmu. JlamuHapHoe u
TypOyneHTHoe Tedenue. Yucno PeitHonbaca.

30. OcHOBHBIE TIONIOKEHHSI MOJIeKyJsipHO-KuHeTndeckoit Teopun (MKT).
OCHOBHBIC IOHATUS U ONIPEICTICHUS MOJICKYJIIPHON (UK.

31. Uneanbubiii Ta3. CBoiicTBa wuAcaIbHOrO Taza. TepMoaMHAMUYECKHUE
napameTpbl COCTOSIHHUSI.

32. OcuoBHoe ypaBHenue MKT (VYpaBuenue Knaysuyca). VYpaBHeHuHe
COCTOsIHUA UeanbHoro raza (Ypasuenne MenneneeBa-Kianeiipona).

33. HU3ompotiecchl, 3aKOHBI U30IPOLIECCOB. -V TMarpaMmbl U30IPOIIECCOB.

©OCoo~NoO Uk, WN B

23



34. YpaBaenue Ban-nep-Baannca. [lonpaBku ypaBHenus: Ban-nep-Baansca u
ux ¢uzndeckuii cmoici. M3otepmel Ban-nep-Baanbca.

35. Pactipenenenne MakcBemna. XapakTepHble CKOPOCTH pacHpeiesieHus
Makcsemnna.

36. Pactipenenenue bonsiimana. bapomerpudeckas dhopmya.

37. SlBnenust mepeHoca B TEPMOJMHAMUYECKH HEPAaBHOBECHBIX CHCTEMaXx.
TennonpoBoaHocTs. Juddysus. Bs3kocTs.

38.Uucino  cremeHeil  cBOOOABI  MOJEKYNbl.  BHYTpeHHsIsT  sHeprus
TEPMOJIMHAMHYECKOW CUCTEMBI. 3aKOH PAaBHOPACHPEIECICHUS SHEPIHH MO CTENEHAM
CBOOO/IBI.

39. Pabora, coBepiraemasi CUCTEMO Mpu U3MeHEHUU oObema. OmpeserneHue
paboThI, COBEpIIAEMON TEPMOAMHAMUYECKON CUCTEMOM MPU U30IPOLIeCCax.

40. [lepBoe Hauvanmo tepMoauHamuku. CHejACcTBUS W3 TMEPBOro Hayaia
TepMOAUHAMUKU. VI3MEHEeHNE BHYTPEHHEN SHEPTUU IIPU U30ITPOIIECCAX.

41. KonuvecTBO TEIUIOTHI. AnuabaTHYeCKui Tpolecc. YpaBHEHHE aauadaThl.
P-V nuarpamma annabaTuyeckoro mpoiecca.

42. TenaoeMKOCTb. YpaBHeHue Maiiepa. [Toka3zarenb aauadaThl
(koaddunment Ilyaccona).

43. [TomaTpomHBIA TIpoliecc. Y paBHEHUS MOJIUTPOIIBI, TTOKA3aTeb TOJUTPOIIHI.
[Toka3aTenb MOAUTPONBI ISl K30IPOLECCOB.

44. TennoBass mammHa. Kpyrosele mpoueccel: p-V amarpamma, paboTa npu
Kkpyrosom npouecce, KII/I.

45. Mukn Kapuo: p-V nuarpamma, omucanue mporeccoB 1ukia, KIIJI.
Teopema Kapho.

46. TepMoMHAMUYECKOE  OMpENETICHUE  DHTPOIUHU. Craructuyeckoe
onpezenenye 3HTponu. OCHOBHBIE CBOMCTBA SHTPOIINH.

47. 3meHeHue  SHTpONMM  TpU  HU30Mpoleccax.  Brtopoe  Hagano
TepMoauHaMUKU. CleICTBUS U3 BTOPOTO HaYaJla TEPMOJUHAMUKH.

3 cemecmp

1. DnexTpuueckuil 3aps U 3aKOH ero coxpaHneHus. 3akoH Kymnona.

2. DnekTpuueckoe noJsie. HanpsskeHHOCTh 37EKTPUIECKOTO MOJIS.

3. Teopema I'aycca u €€ mpruMeHEHHE.

4. PaboTa mipu TiepeMeIIeHNH 3aps/ia B JIEKTPUIECKOM IIOJIE.

5. Hupkynsuus Bekropa E.

6. [ToTeHnman u pa3HOCTh MOTEHITMATIOB. DKBUIIOTEHITMATIBHBIE TOBEPXHOCTH.

7. CBsI3b MEX]y HAMPSKEHHOCTHIO U TOTEHIIUAJIOM.

8. IMdNeKTpUKY U MPOBOAHUKH B DJIEKTPUUECKOM TIOJIE.

9. BekTop 21eKTpUIECKOTO CMEITICHHUS.

10. Drexrpoemrocts. Konnencarop. CoeqmHeHE KOHIEHCATOPOB.

11. DHeprus 3apsHKEHHOTO KOHIEHCAaTopa. DHEPrusl JIEKTPUYECKOTro MOJIs.

12. Tloctosiuubiii  anekTpuueckuid  Tok. Cuna  Toka, IUIOTHOCTh — TOKA.
Conpotusnenue. Dnekrpoaskyias cuia (31C).

13. 3akon Oma 1 ydacTka 1 TOJTHOM 1IeTH.

14. 3axon [xoyns-Jlenna.
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15. Pa3BetBiieHHbIe nekTpuueckue 1enu. [Ipasuna Kupxroda.

16. MaruutHoe mosie. MarHuTHasi MHAYKLIMS M HaNpsbKEHHOCTh MAarHUTHOTO
TOJISL.

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

18. B3anmoeicTBrEe TOKOB. 3aKOH AMITepa.

19. DnexTpudeckas yactuia B MarHutHOM nose. Cuna Jlopena.

20. CunoBble TMHUU MarHuTHOro noist. [upkymsinus BekropoB B 1 H. Teopema
O TIOJTHOM TOKE.

21. MaruauTHbI# oTok. PaboTa 1o nepeMenieHnio Toka B MArHUTHOM TIOJIE.

22. SIBneHue 3IeKTpOMarHuTHOM MHIYKIMK. 3aKkoH Dapajes. Bpaienue
PaMKH B MarHUTHOM I10JI€.

23. SIBnenue caMOMHAYKIUMU. UTHAYKTUBHOCTH KOHTYpa.

24 VI3MeHeHne TOKa MPU 3aMbIKAaHUU 1IENU U pa3MbIKAaHUU TIEITH.

25. DHeprusi MAarHUTHOTO TOJIsI. DHEPTUs KOHTYPaA C TOKOM.

26. Konebatenbupiii  KOHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHMUS.
®opmyna TomcoHa.

27. 3aryxaroniie 1 BRIHYXICHHBIC AJICKTPOMArHUTHBIC KOJICOAHMUS.
JuddepenunanbHoe ypaBHEHUE KOJICOAHUI U €ro pelieHue.

28. Tlepemennsiii Tok. 3akoH OMa 715t IEPEMEHHOTO TOKa. MOIIIHOCTh
MIEPEMEHHOTO TOKa. BEeKTOpHbIE AMarpaMMel.

29. OcHOBHEIE 3aKOHBI TeoMeTprudeckoi onTuky. [Tpuaimn depma.

30. ®opmyna TonkoW JmH3BL. [locTpoeHue H300pakeHUN B TOHKUX JIMH3AX.
dokyc, PoKycHOE pacCTOSIHUE, ONITUYECKAs CUIIa.

31. UuTepdepennus ceera. Judpaxius ceta. [Ipumepsr.

32. Ilonspuzanums ceera. 3akoH Mairoca. 3akoH bproctepa.

33. Ilormomenue cBeta. 3akoH byrepa.

34. [IpencraBneHune cBeTa Kak 2J€KTPOMArHUTHOM BOJIHBI.

35. TenioBO€ M3IIyYEHHUE U €T0 XapaKTepucTHuku. 3akoH Kupxroda.

36. A6comoTHO yepHoe Tenno. Dopmyna Penes-/xunca.

37. 3akonsl cMenienns Buna. 3akon Credana-bonbimana.

38. ®opmymna [Tnanka. @OTOHEL.

39. laBnenue ceeta. ®otoapdexr. YpaBuenue potodadpdexra.

40. D¢ppext Komnrona.

41. Anepnass Moxenr aroma. Iloctymatel bopa. AtTom Bomopona u
BOJIOPOI0NIOA00HBIE aTOMBI 110 bopy.

42. Bonnbl ne bpoiinsa. CooTHoOIIEHHE HEONPEACICHHOCTEH.

43. BonnoBas ¢ynknus. Ypasuenue llpenunrepa.

44, AToM BoaopoJia B KBaHTOBOM MexaHMKe. KBaHTOBbIE unciia. DEpMUOHBI U
6030861 [Tpuammmn [Maymm. [lepuonndeckas cucrema snemMeHTOB MeH ieneena.

45. CocTaB 1 XapaKTEPUCTUKU aTOMHOTO SIpa.

46. JledexT Macchl U DHEPTHUS CBSA3U siApa. DHEPTeTUKA SIEPHBIX PEAKIIUN.

47. PamnoakTUBHOCTh. 3aKOH pPaJMOAKTUBHOIO pacnaga. AKTUBHOCTb.

48. SnepHble peakuuu: o-pacnaj, B-pacnai, y-usnydeHue. [IpaBuna cmereHus.
Hewrpuno

49. Peakuuu JieNieHusl U CUHTE3a aTOMHBIX siiep. S iepHble peakiuu MmoJy
JIEMCTBMEM HEUTPOHOB. LlenHbie peakuuu.
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IIpakTH4eckue 3a1aHus
2 cemecmp

3amava 1. J[BukeHHEe MaTepHaTbHOM TOYKH 33JaHO YpPaBHECHUEM Xx=At+Bt?,
rae A=4 m/c? B=-0,05 m/c?. OnpenennTs MOMEHT BPEMEHH, B KOTOPBIHA CKOPOCTH
TOYKH paBHA HyJI0. HaliTH B 3TOT MOMEHT BpeMEHHU KOOPJIMHATY B YCKOPEHUE.

3agaya 2. MartepuanbHasi Touka Bpamiaercss Ha pacctosHuud =20 cM BOKpYT
HENOJIBMAKHON ocu 1o 3akoHy @=A+Bt+Ct’, rne A=3pax, B=-1pan/c’
C=0,1pan/c®. B wmoment Bpemenu t=10c omnpenennTh TAHTEHIMAILHOE d,
HOPMAJILHOE @y ¥ TIOJTHOE & YCKOPEHUS TOUKHU.

3amaya 3. Ha rmaagkom crosie jexuT Opycok maccoit m=4 kr. K Opycky
MPUBSI3aHbBI J[Ba IIHYpa, IEPEKUHYTHIC Yepe3 HEMOABUKHBIC OJIOKH, MPUKPEIIEHHBIC
K MPOTUBOMOJIOKHBIM KpasiMm cToja. K KOHIIaM IIHYpOB TMOJBEIIEHBI TUPH, MAacChl
KOTOpbIX Mi=1 Kr m M,=2 kr. HaliTu yckopeHue, ¢ KOTOPBIM ABUKETCS OpPyCOK, U
CUIIy HaTSOKEHUS KaKJI0T0 U3 IIHYPOB. Maccoii 0J10KOB M TPEHUEM IIPEeHEOpEUb.

3apaua 4. MaTtepuaibHass TOYKa Maccoil M=3 KI' IBKETCS TOJ JEHCTBHEM
HEKOTOpoi cuibl F cormacHo ypasuenmio X=Ct?+Dt3) rne C=2 m/c?, D=-0,1 m/c®.
Haiitn 3HavyeHus sToil cuibl B MOMEHTHI BpemeHu t1=1c u t=2 c. Omnpenenutsb
MOMEHT BPEMEHH, KOT/Ia CHJIa paBHA HYIIIO.

3agaua 5. Opyaue, )KeCTKO 3aKpeTICHHOE Ha YKEJIE3HOAOPOKHOM Tuiatdopme,
MPOU3BOJIUT BBICTPEI BIOJIb MMOJOTHA KEJIE3HOM JOPOrH Noj yriioMm ¢=60° K JIHHUU
ropusonTa. Onpenenuts ckopocTh U oTkaTa miatgopMbl, €Ciiu CHApsl BbUIETAET CO
ckopoctbio v=600 M/c. Macca mnardopmsl ¢ opyauem u cHapsimamu M=15 T, macca
onHoTro cHapsiaa m=20 kr.

3apava 6. Illap maccoit m;=10 kr, ABMKYIIUICS CO CKOpPOCTBIO 01=4 M/c,
CTAJKMBAETCS C IIApOM Maccod My=4 Kr, CKOpOCTh 02 KOTOporo paBHa 12 wm/c.
Cuuras ygap npsMbIM, HEYIIPYTUM, HAUTH CKOPOCTH u IApOB IMOCJE yaapa B ABYX
ciydasix: 1) Manbplii IIap HaroHseT OONBIIOW IHap, ABWXKYIIMWCS B TOM JKE
HaIpaBJICHUH; 2) IIapbl ABMKYTCS HABCTpEUy APYT APYTY.

3amaua 7. Jlnsg coxkatus TPYKMHBI Ha X1=1 CcM HYXHO TPHJIOXHUTH CHITY
F=10 H. Kakyto paboTy Hy>KHO COBEPIIHTb, YTOOBI CXKAaTh MPYKUHY Ha x2=10 cm?

3agaua 8. OnpenenuTs TUHEHHYIO CKOPOCTh U IIEHTpa Iapa, CKaTHBIIETOCS
0e3 CKOJIbKEHHMSI 110 HAKJIOHHOM IIOCKOCTH BhICOTOM h=1 M.

3apaua 9. Touka coBepmiaeT TapMOHWYEeCKHMe Kojebanus. Haubomnbiiee
CMEIICHUE Xmax TOYKHM PABHO 5 CM, HAWOOJBIIAs CKOPOCTh Umax— 10 cm/c. Haittu
YTIIOBYIO YaCTOTY @ KOJICOAHUN M MAaKCUMAJIbHOE YCKOPEHUE max TOUKH.

3anpaua 10. I'py3uk maccoit m=400 r, moaBemIeHHbIN K MPYXUHE, KOJIeOIeTcs
110 BEPTUKAIH ¢ TiepruooM T=1 c¢. OnpeaeanTh KeCTKOCTh K MpyKHHBI.

3agaua 11. CkonbKO aTOMOB COEPKUTCS B PTYTH: 1) KOJMYECTBOM BEILIECTBA
v=0,2 Mon; 2) maccoit m=1 r?

3apaua 12. OnpenenuTh KOJIMYECTBO BEIECTBA V BOJAOPOAA, 3aNOJHSIOIIETO
cocys 00beMoM V=3 J1, ecM KOHIEHTPAIMsl MOJIEKYJ ra3a B cocyae N=2 108 m3,

3apaua 13. B 6amuione naxoautcs ra3 npu temneparype 71=400 K. o kakoii
TeMIiepaTypbl T2 HaJl0 HarpeTh ra3, 4YTOObI €ro JaBjeHUe yBeJIUyuiIoch B 1,5 paza?
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3amaya 14. bamion BmectuMocThio V=201 3amosiHEH a30TOM MpH
temneparype 7=400K. Korma wacth rasza u3pacxojoBajid, JaBicHHE B OaioHE
nonmsmwiock Ha Ap=200 klla. OmnpemenuTs Maccy M U3PacxoJ0BaHHOTO Tas3a.
[Iponiecc cunTaTh N30TEPMUIECKHUM.

3agava 15. OnpenenuTh IJIOTHOCTh p BOASHOIO Iapa, HAXOASIIErocs MOJ
nasienueM p=2,5 [1a u umeromero temnepatypy 7=250 K.

3anaua 16. VnpeanpHblii ra3 coBepmaeT muka KapHo mnpu Temmeparypax
xonoaunbauka 75,=290 K u teroornatunka 7:=400 K. Bo ckonbko pa3 yBenudurcs
KI1J] # umkna, ecim TeMIIEpaTypa TEILIOOTAATIMKA Bo3pacTeT 10 T1=600K?

3amava 17. a3, coBepmaromuii 1uka KapHo, otnan TemionpueMHuKy 75%
TEIUIOTHI, TOJYYEHHOM OT TemnootnaTuuka. Onpeaenuts TeMmieparypy 712
TEIJIONPUEMHUKA, €Clii TeMIiepaTypa TerooTtaaruuka 71=400 K.

3anaua 18. Ilpu kakoil TemmepaType CpelHss KMHETHYECKas dHEprus <e,>
IOCTYNATEILHOrO ABUKEHHS MOJIEKYIIBI ra3a pasHa 4,14 10 2L[x?

3 cemecmp

Zapaua 1. 3apsaasr Q=1 mxKn u Q,=-1 MxKn HaxonsTcs Ha pacCTOSIHUH
d=10 cm. OnpeneanTh HAPSHKCHHOCTh £ W MOTEHIMAT ¢ TOJISl B TOYKE, YAaJCHHOM
Ha paccrosHue =10 cM OT TepBOTO 3apsiaa W JeKalled Ha JTUHWW, MPOXOASIICH
4yepe3 MepBhIi 3aps/] MepreHANKYIIPHO HampaBieHuto oT Q1 k Qo.

3agaya 2. Ha nByx OECKOHEUYHBIX MapaUIENbHBIX IJIOCKOCTAX PAaBHOMEPHO
pacnpenielieHsl  3apaAbl ¢ OBEPXHOCTHBIMH ILUIOTHOCTAMH  01=0,2 MkKi/M? u
02=-0,3 MxKn/M?. OnpeeanTh HANPSHKEHHOCTD OIS MEXKILY M CHAPYKH IIIOCKOCTEH.

3anaua 3. /[Ba xongeHcatopa siekTpoeMKocTIMU C1=3 MK® u (=6 MKkD

COEJIMHEHBI MapajuienbHo U pucoeauHensl k 6atapee ¢ DJIC =120 B. Onpenenuts
3apsanael Q1 1 Q2 KOHAEHCATOPOB U pasHocTy noTeHuanoB U u Uy Mexty 0OKITaok.

3anava 4. Tpu xkonaeHcaropa eMkocTsIMu C1=1 Mk®D, Co,=2 MK® n C3=3 MkD
MOTYT OBITh COEIMHEHbl NapaJJIeNIbHO WM IOCJIEeA0BaTeNIbHO. B Kakom ciyuae
€MKOCTh OaTapeu KOHIEHCATOPOB OOJIbIIE U BO CKOJIBKO pa3?

3apaua 5. Cuna Toka B MPOBOAHUKE paBHOMEpHO HapacTaeT oT 1o=0 mo 1=3 A
B Teuenue Bpemenu t=10 ¢. Onpenenuts 3apsa Q, mpoiieanmii B MpOBOIHUKE.

3amaua 6. Tpu pesucropa conpotuBieHussMi Ri=1 OmM, R;=2 Om u R3=3 Om
MOTYT OBITh COEIMHEHbl MapaJJIeNIbHO WM MOCJIeA0BaTeNbHO. B Kakom ciyuae
CONMPOTHUBJIEHUE OOJIBIIIE U BO CKOJIBKO pa3?

3anaua 7. Cwia Toka B npoBoaauKe conpoTuBieHueM R=100 Om paBHOMEpHO
HapactaeT oT lg=0 1m0 I|nx=10A B Teuenue Bpemernn T1=30c. OnpeaeauThb
KOJIMYECTBO TEIIOThl Q, BhIIETMBIIIEECS 32 3TO BPEMs B IIPOBOJTHUKE.

3agauya 8. [lo mpoBoxy, COrHyTOMYy B BHJE KBajapaTa co CTOpoHOU 60 cM,
TEUeT MOCTOSIHHBIN TOK 3 A. HailTh MHAYKIMIO MAarHUTHOTO MOJISl B LIGHTPE KBaJIpaTa.

3agaya 9. [lo 0OMOTKEe OYEHb KOPOTKOW KaTYLIKH paguycoM =16 cMm Teder
Tok 1=5A. Ckonpko BuUTKOB N TMpOBOJOKM HaMOTAaHO Ha KaTyIIKY, €CJH
HaIpsHKEHHOCTh H MarHuTHOrO 1moJjist B ee neHTpe papHa 800 A/m?

3apaua 10. /[Ba qIMHHBIX NapayieNIbHBIX MPOBOAA HAXOIATCS HA PACCTOSHHUU
r=5cm onuH oT npyroro. [lo nmpoBosaM TEKyT B MPOTHUBOIOJIOKHBIX HAMpPaBICHUSIX

OJWMHAKOBBIC TOKH 10 A Kaxapli. Halitu HAIIpsKCHHOCTb MArHUTHOI'O IIOJISI B TOYKE,
27



HAXOJIAIIEHCs HA PACCTOSHUU 1=2 CM OT OJIHOTO U =3 CM OT JIpyroro mpoBo/a.

3agaua 11. Tlpsmoii mpoBon mauHod |1=10 cM, MO KOTOPOMY TEYeT TOK
=20 A, HaxomumTCs B OAHOPOAHOM MarHuTHOM Ione ¢ wmHAyknuen B=0,01 T
Haittu yron a Mexay HanpaBJIECHASIMA BEKTOpa B 1 TOKA, €CJIW HAa IMTPOBO/I IEUCTBYET
cuna 10 mH.

3apaua 12. Beruucnute paguyc R Ayru OKpyXKHOCTH, KOTOPYIO OITHCHIBAET
IPOTOH B MAarHUTHOM IoJie ¢ MHAyKuued B=15wmTn, ecinm cKopocTh U NPOTOHA
paBHa 2 Mwm/c.

3amaya 13. B oaHopogHoM MarHuTtHOM Tone ¢ wuHAykiued B=0,01 Tn
HAXOJIUTCS TPSAMOM TMPOBOJ JIUHON |=8 cM, pacmoyiokeHHBIN MePIeHAUKYISIPHO
auHusIM nHAyKuuu. [lo mpoBoxy Teuet Tok 1=2 A. Tlog neficTBueM cuil MOJISt TPOBOJ
NEePEMECTHIICS Ha paccTosiHue S=5 cM. Haiitu paboty A cui moJs.

3agaya 14. B omHopogHOM wMarHuTHOM mojie ¢ uHaykmuedn B=0,35 Tn
paBHOMepHO ¢ uactoroii N=480 mmu' Bpamaercs pamka, coxepxamas N=500
BUTKOB miomansio S=50 cM?. Och BpalleHHs JIEKUT B IUIOCKOCTH PAMKH H
MEPIECHINKYJIAPHA JTUHUAM UHAYKIHHA. Onpeaenuts MakcuManbHyro O/1C naayKunn
Emax, BOSHUKAIOIIYIO B paMKe.

3anavya 15. B uenu men tox 1=50 A. CTOYHHUK TOKa MOKHO OTKJIIOYUTH OT
1enu, He paspseiBas ee. Onpeaenuts cuity Toka uepes t=0,01 ¢ nmocne oTkiIrOUeHU €€
oT ucrounuka Toka. Conporusienue nenu R=20 Om, ee naaykTuBHOCTH L=0,| I'H.

3apaua 16. MunyktuBHocTh L karymiku (0e3 cepneunuka) paBHa 0,1 mIH.
[Tpu xakoii cune Toka | sneprust W marautaoro nosst paBaa 100 mxJ[x?

3apaua 17. KonebarenbHbIil KOHTYP COCTOUT U3 KaTYIIKH WHIYKTUBHOCTBIO
L=20 mxI'n u kongeHcaropa snextpoeMkocThio C=80 HD.

3agauya 18. MnayxtuBHocTh L konebarenmpHOro KOHTypa paBHa 0,5 mI'H.
KakoBa momxHa ObITh 371eKTpOeMKOCTh C KOHTYpa, 4TOOBI OH PE30HUPOBAI HA JITUHY
BOTHBI A=300 M?

3agaya 19. [ToTtok sHEpruM, U3ITydaeMblil U3 OKOIIIKA TUIABUILHON M€YH, paBEH
34 Br. Onpenenuts Temneparypy 7 Hedu, eciu IUIOmans OTBepeTus S=6 cm?,

3agaua 20. MakcuMyM  CHEKTpaJlbHOM  IJIOTHOCTH  DHEPrEeTHYECKOM
CBETUMOCTH 3BE€3/Ibl COOTBETCTBYET [juHE BOJHBI A=550 HM. Ornpenenuts
TEMIEPATYPy MOBEPXHOCTH 3BE3/IB.

3apaua 21. Onpenenuth padOTy BbIXOJa A SJICKTPOHOB W3 HATPHUA, E€CIH
KpacHas rpaauina ¢orodpdexra 40=500 M.

3anaua 22. Ha mOBEepXHOCTh IJIUTHA TAJAaeT MOHOXPOMATHUYECKUN CBET
(A=310 um). UToOBI MPEKPATHTH SMUCCHIO JIEKTPOHOB, HY)KHO MPHIIOKUTH 3aACPHKH-
BaIOIIYIO pa3HocTh noTeHuanos U He menee 1,7 B. Onpenenuts paboty Bbixozaa A.

3agaya 23. Ha nMHKOBYIO TJIACTMHKY MaJaeT MOHOXPOMATHUECKUU CBET C
JUTMHOU BOJIHBI A=220 HM. OnpenenuTh MaKCUMaIIbHYIO0 CKOPOCTh (POTOAIEKTPOHOB.

3apaua 24. Onpenenutb IJIUHY BOJIHBI A U Maccy m (POTOHAa C DHEpPrueu
e=1 M»nB.

3apaua 25. JlaBnenue p MmoHoxpomaTtudeckoro ceta (A=600 HM) Ha yepHYIO
MOBEPXHOCTh, MEPIEHANKYISPHYIO Maatomum gydam, paBHo 0,1 mxlla. Onpenenuts
upcio N GporoHoB, magaromux 3a Bpems t=1 ¢ Ha MOBEPXHOCTH IIOMANBK S=1 cMm?,
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3agaua 26. Beruuciaute ATMHY BOJIHBI A, KOTOPYIO HCITycKaeT WoH renust He®
IIPU MEPEX0Jie CO BTOPOTO PHEPreTUUECKOTO YPOBHS Ha mepBblid. CrenaTh Takoi xe
HOJICYUET ISt hOoHa juTus Li*,

3apaua 27. Berauciuth 3Hepruio (poTroHa, HMCIYCKAaEeMOTO TIPH TIEPEXO0je
AIIEKTPOHA B aTOME BOJIOPO/JIa C TPETHETO SHEPTETUUECKOTO YPOBHS Ha MEPBBIM.

3agaya 28. 3a Bpemsa t=1cyrT axkTHUBHOCTb H30TONA YMEHBIIMIACH OT
A:1=118 I'bk no A,=7,4 T'bk. OnipenenuTs NEPHO TIOTypacana 1/, 3TOro HyKIUaA.

3agauya 29. 3a kakoe Bpems 1 pacmanaercs 4 HauagbHOTO KOJMYECTBA SIIEP
PaMOAaKTUBHOTO U30TOMA, €CIIU TIEPHUOJ] €To Tonypacmana 71,=24 4?

3anaua 30. Onpenenuts NOPSAKOBBIN HOMEp Z U MaccOBO€ YUCIO A YaCTHUIIbI,
0003HaYeHHOM OYKBOH X, M SHEPTUIO SACPHON pPEaKIINH:

94Be + 21H — X + 10n.

Kpurepuu u mkaJjia oueHuBaHHUA 110 OLICHOYHOMY CPEACTBY
NPOMEKYTOYHbIH KOHTPOJIb (3K3aMeH)

[IIxaa onteHnBaHus

Kputepwuii orieHuBaHUS
(nHTEpBa) OAIIIOB)

OTIUYHO (5) CryneHt riy0OKO M B TOJHOM 00BEME BiIaJeeT HPOrPaMMHBIM
MaTepuaioM. [ paMOTHO, HCUEPITBIBAIONIC U JIOTUYHO €ro M3jaracT B
YCTHOM MM TTHCbMEHHOU opme. [Ipu 3TOM 3HaeT peKOMEH/I0BaHHYIO
JTUTEPATYypPy, MPOSIBISICT TBOPUCSCKHI TOIXO0]] B OTBETaX HA BOIPOCHI U
MPaBIJIBHO OOOCHOBBIBAET MPHUHATHIE PEIICHUS, XOPOIIO BIAIEET
YMEHHSIMHA M HaBBIKAMU TIPH BBITIOJTHCHHUH MPAKTHICCKUX 3a]1a4.

xopouio (4) CryneHT 3HaeT NpOrpaMMHBI MaTepuan, IPaMOTHO M IO CYyTH
u3JlaraeT ero B YCTHOM WM NHCbMEHHOM (opme, Jomyckas
HE3HAUUTEIIBHBIE HETOYHOCTH B  YTBEPXKICHUAX, TPAKTOBKaX,
ONpPENENCHUAX M KaTErOpUsAX WIA HE3HAYUTEIbHOE KOJIUYECTBO
omn6ok. IIpu 3TOM BilazeeT HEOOXOIUMBIMU YMEHUSMHU U HaBBIKAMU
IIPU BBINIOJHEHNUHU TPAKTUYECKHX 3a/1a4.

YIOBJIETBOPUTENBHO | CTYAEHT 3HAET TOJBKO OCHOBHOW ITPOrPaMMHBII MaTepHall,

(3) JIOTTYCKaeT HETOYHOCTH, HETOCTATOUYHO YETKHE (POPMYIINPOBKH,
HETIOCIEA0BATEILHOCTD B OTBETAX, U3JIATAEMBIX B YCTHOHU HIIH
nucbMeHHoU (opme. [1pu 3TOM HeAOCTAaTOYHO BIaIeeT YMEHUSAMHU U
HaBBIKAMMU IIPU BBIIIOJIHEHUH IIPAKTUYECKUX 3a1a4. [Jomyckaer 1o
30% omubOK B M3J1araeéMbIX OTBETaX.

HCYHAOBJICTBOPUTCIIBHO CTy,Z[CHT HE 3HAeT 3HAYMTEIIbHOM YacTH IIporpaMMHOro martcpuala.

(2) HpI/I OTOM JOIMYCKACT IMPUHIUIIHAJIIBHBIC OIIMOKHU B J0Ka3aTciabCTBAX,
B TPAKTOBKC IIOHATHUH W KATCTOPUH, TPOABISACT HU3BKYHO KYIbTYPY
3HaHH171, HE BJIaJICET OCHOBHBIMM YMCHHAMHU W HABBIKAMU IIPpU
BBITIOJIHCHHUU TPAKTHYCCKUX 3aJady. CTYI[CHT OTKa3bIBacTCA OT
OTBCTOB HA JOIMOJHUTCIBHBIC BOIIPOCHL
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JInct n3MeHeHu U JOIOJIHEHUN

n/m

Bune! nononnenuii u
H3MEHEHUN

JlaTa 1 HOMEp MPOTOKOJIA
3acemanms kadeapsl (kadenp),
Ha KOTOPOM OBLITH
PacCMOTPEHBI B 0I00PEHBI
W3MEHEHUS M JOTIOTHEHHUSI

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