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JIuct cornacopanus PITY ]

Pabouass mporpamma yueGHOM IHCIMIUIMHBI «DH3HKa» IO HAMpPABICHHIO MOATNOTOBKH
15.03.06 Mexarponuka u poboToTexHuka. —29¢.

PaGouas nporpamma y4yeOHOM qucuuminHbl « Du3ukay» cocTaBieHa Ha ocHoBe PenepanbHOro
rocylapcTBEHHOro 00pa30BaTeNIbHOrO CTaHJapTa BbICIIEro o0pa3oBaHMs [0  HAlPaBJIECHHIO
noaroroBku 15.03.06 MexaTponuka U poOOTOTEXHHKA, YTBEPXAEHHOTO MpHKa3oM MuHHCTEPCTBA
HaykH M BeIicmero oGpasoBanusi Poccmiickoit ®enepauuu ot 17 aprycra 2020 r. Ne 1046 (c
M3MEHEHHSMH U JIOTIOJIHEHHSMH), 3aperHCTPUPOBaHHBIM B MuHHCTEpCTBE HOCTULHH Poccuiickoi
@enepauun ot 9 centsOpa 2020 roma Ne 59722, yyeGHOro miaHa 1o HampaBlICHHIO MOANOTOBKH
15.03.06 Mexatponuka u pobortorexHuka (nmpoduns « KoMneioTepHble TEXHONOTHH YNPABIECHHS B
po6orotexuuke u Mexarponuke») u [lonoxenus o paGoueit mporpamme y4eOHOH AUCLMIUIMHBI B
OI'BOY BO «JII'Y uMm. B, lansa».

COCTABHTEIJIb:
KaHIMIAT TEXHHYECKHX HayK, JOLEHT, JoueHT Kadeaps! ¢pusuku Jlpnursan E.1O.

PaGoyas nporpaMMa AHCIMIUIHHEI YTBEP)KAEHA Ha 3aceJaHuu Kadeaps! pu3uKu
«7/8% 09 203r., nporoxon Ne ¢

3aseytouuii kadeapoit Gpuznku 7 Kopcynos K.A.
[TepeyTBepikaeHa: «_ » 20 r., npotokon Ne
Cornacosana:
Jlekan ¢axynbrera
KOMIIBIOTEPHBIX CHCTEM M HH(OPMALIHOHHBIX T€ Kouesckuii A.A.

PexoMeHi0BaHa Ha 3aceJaHHH Y4eOHO-METOUYECKONH KOMUCCHH HHCTHTYTA TEXHOJIOTHH H
HHXXEHEPHOH MEXaHHUKH
«18 » 04 2023 r., npotokon Ne 3 .
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CTpyKTypa U cofep:KaHue TUCUUILINHBI
1. lenu u 322U JUCUMILIMHBI, €€ MECTO B Y4eOHOM mpoliecce

[enp wu3yueHuss JUCHMIUIMHBL «@PU3MKa» — YCBOEHUE CTYACHTAMHU
(yHIaMEHTaJIbHbIX MOHATHUA UM 3aKOHOB  (U3MKH, (U3MUECKHX METOJOB
UCCIIEIOBAaHMsSI M aHauu3a B O00beMe, HeoOXoIuMOoM sl NIpo(ecCUOHAIbHOU
NESATEIBHOCTH.

3anaumn U3y4yeHus TUCUUIUTHHBI «Du3nKay:

chopMHUPOBATH y CTYJEHTOB HAay4YHOE MBIIUICHUE U MPABHIbHOE MOHUMAaHHE
(bu3nYECKUX MOHATHI, 3aKOHOB, TEOPUIl U TPAHULl UX TPUMEHUMOCTH;

pacliupuTh W YIIIyOUTb 3HAHUS CTYACHTOB OO0 OKPYXKAaIOLIEM MHpPE, O
XapakTepe B3aMMOCBS3M (PU3MUECKHX 3aKOHOMEPHOCTEH ¢ MPUPOJHBIMU H
AHTPOTIOTCHHBIMU SIBJICHUSIMH;

oOy4uTh METOJaM M IpUEMAM pELIECHUS MNPaKTUYECKUX 3anad (U3MKU B
pamMKax npoQeccCUOHaNbHBIX KOMIIETEHIIHI;

o0Oy4uTh METOJaM TMpOBEAEHUS (PU3NUYECKOTO HSKCIEPUMEHTa, H3MEpPEHUs
(u3nyecKuX BEINYMH, 00pabOTKU U aHAJIN3a HKCIIEPUMEHTAIbHBIX TAHHBIX.

HucuunnuHa «Pu3nka» paccMaTpuBaeTcs Ha 0ase MpeicTaBiIeHu o Hauboee
IPOCTBIX U 00IKX (hopMax JBUKEHHSI MATEPUU U UX B3aWMHBIX MPEBPAICHUAX, KaK
HayKa, HW3ydarolias oO0IlIMe CBOWCTBA M 3aKOHBI JBIKEHHS BEIIECTBA W IOJS.
[TonsiTuiinplil anmapatr (GU3UKUA CTPOUTCA Ha 0aze TPeX OCHOBHBIX IMPECTaBICHMIA:
MEXaHUYECKUE HaTJIsIHbIC IpeCTaBICHHUS, JIOTUKO-MAaTEMaTUYECKHUE
npencraBieHus; ¢uaocopckoe obocHOBaHUE (pu3Hueckux mnpeacTaBieHuil. OCHOBY
NOHATUWHOTO amnmnapara (PU3UKU COCTaBISAIOT (PU3MUECKHE BEIUYUHBI, (pu3nueckue
3aKOHBI, €IUHUIIBI U3MEPEHHSI (PU3NUECKUX BETHMUMUH U METObI UCCIICJOBAHMUS.

Nzyuenne HU3NKU OCYIIECTBISIETCS 10 MEpe MOCIEI0BATENBHOTO A€TaIbHOTO
U3JI0’KEHUS COIEPKAHMsI €€ OCHOBHBIX Pa3esloB: MEXaHUKA, MOJIEKYJISIpHast (pU3HKa,
K0J1e0aHus ¥ BOJIHBI, AEKTPUYECTBO U MAarHETU3M, ONTHKA, (PU3MKA aToMa U sJIepHast
¢uzuka. IIpu paccmoTpennn pusnueckux sBjieHUN (HOpMUPYETCs MPEACTABICHUE O
(u3nYeCKUX BEJIWYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSIX B3aMMOJEHUCTBUS BEIIECTBA
Y TOJISL.

[Ipenmerom u3yudeHus yueOHON AUCUMILIMHBI « PU3HKa» SBIAIOTCS IPOCTHIE U
oOue (opMbl IBMKEHHSI MAaTEpUUd M UX NPEBpaIleHUs, OOIIHUe 3aKOHBbI (U3MKH,
TEOPETUYECKHE U DSKCIEPUMEHTANbHbIE METOAbl HCCIENOBaHUS  (U3NYECKUX
SIBJICHUM.

Heorpemiiemont gacteio Kypca «Pu3uka» SIBIAIOTCSA MPAKTUKYM [0 PELICHUIO
3aja4y W Ja0OpaTOpHBIA MpakTUKyM. Ha mnpakTukymMe 10 peleHuro 3aaad
3aKpeIUIsIeTCs] TEOPEeTHYECKHl Marepuan JIeKIMH, OCBAaMBAIOTCS METOABI H
MaTeMaTHYeCKUe MpUeMbl pelieHus puzndeckux 3anad. JIabopaTopHBI MPAKTUKYM,
MO3BOJIIET SKCIIEPUMEHTAIBHO M3y4yaTh (PU3MUECKHE 3aKOHOMEPHOCTH, OCBAUBaTh
IOPUHLMIBL MPOBEACHUS (PU3UUECKOTO HKCIEPUMEHTA U H3MEPEHUH (PU3NYECKUX
BEJIMYMH, 0O0pabaThiBaTh, AaHAJIM3UPOBaTh M CUCTEMATU3UPOBATH IOJyYEHHBIE
HKCIIEPUMEHTAJIbHbIE JaHHBIE.



2. Mecto aucuuniauebl B cTtpykrype OOII BO

HucuuminHa «®Pu3uKa» OTHOCHTCA K MOJAYIIO  €CTEeCTBEHHOHAYUHBIX
JIUCUUIUIMH. V3ydeHne NaHHOW AUCHUIUIMHBI 0a3upyeTcsl Ha IIKOJIBbHOM MOJITOTOBKE
CTYACHTOB 110 MaTeMaTHKe U (U3MKe.

Coneprxanue JAUCLUIUINHBI B3aMMOCBSI3aHO C AUCUUIUIMHAMU
«MatemaTtuueckuid aHaiu3», «Anrebpa U TeOMETpUsS» M CIY)KUT OCHOBOW JUIs
OCBOCHHSI HHKEHEPHO-TEXHUYECKUX AUCLUILINH.

OOyuaromuiics, HauYMHAIOMIMN H3Y4YeHHE AUCHUIUIMHBI «DU3nKa», IOIKEH
3HaTh OCHOBBI HMHTErPaJbHOTO0 M AU GEepeHINATLHOTO UCUYUCICHUS W (PHU3UKY B
npeeaax mporpaMMBbl CpeTHEN HIKOJIBI.

Hucuunnuna «®dusnka» GopMupyeT y CTYJIEHTOB TEOPETHUYECKHE 3HAHUS U
NPAKTHYECKUE HABBIKM B PA3IUYHBIX 00NACTSIX (PUM3MKU (MEXaHHKA, MOJIEKYJSpHAs
¢u3nka U TePMOAMHAMUKA, SJIECKTPUUECTBO U MArHeTU3M, ONTHKA, (U3HKA aTOMa U
sepHas PU3MKa); METOCTHOE MIPEACTABICHUE O (PU3MUECKHX MPOIECCax U SBICHUSX,
NPOTEKAIOIIUX B MPUPO/IE; HABBIKK HCIIOJIb30BAaHMS COBPEMEHHBIX HAYYHBIX METOJIOB
MO3HAHUSI TIPUPOJAbI W BIAJCHHE UMM Ha YPOBHE, HEOOXOAMMOM Uil DPELICHHUS
NPaKTUYECKHUX 33134 IPH BBITIOJIHEHNUHU NMPO(eCcCHOHATBHBIX 0053aHHOCTEH.

3. TpeOoBaHusi K pe3yjibTaTaM OCBOEHHS COAEPKAHUS U CHUIIITHHBI

Kon u HaumeHoBaHue Nuaukatopel ITepeuenpb MIaHUPYEMBIX PE3YJIHTATOB
KOMIIETCHLIUU JOCTHKEHUN
KOMITETCHITHH (I10
peanuzyemoit
JMCIUTUINHE)
YK-1. Cocoben VK-1.1. 3HaTh: AakTyaJbHble HMCTOYHMKH HMH(OpMAIMU IO
OCYIIECTBIATH MOUCK, | OcymiecTBiseT (u3nKe; METOJMKY W OCHOBHBIC 3Tamlbl MPOBEACHUS
KPUTUUYECKUN aHallu3 U | MOMCK, BHIOOD, HCCIICJOBAHUM; METOJIBI MaTeMaTUIEeCKOM H
cuHTe3 nH(popmanumu, CHCTEMaTHU3AIIHIO, CTaTHCTUYECCKON 00pabOTKH JaHHBIX SKCIICPUMEHTA H

MIPUMEHSTH CUCTEMHBIN
MTOIXOJT JJIST PEIICHUS
IIOCTAaBJICHHBIX 3a7a4.

00o0mienne u
KpUTUYECKUMN aHaIU3
UHQOPMALIUH.
VK-1.2. [Ipumensier
METO/Ibl CUCTEMHOT'O
MOJXO0a JUIS
peleHus
IIOCTaBJICHHBIX 3a/1a4.

OTICHKH TTOTPEITHOCTH N3MEPEHHIA.

YMeTh: WCIIOJIB30BaTh  PA3IMYHBIC  METOIUKHU
U3MEpPeHH U O0pabOTKM  3KCIEPUMEHTAIBLHBIX
JIAHHBIX; ONpPEACNATh LIEIU U 3aJaud HUCCICAOBAHMUS;
BBIOMpPATh METOAWKY TIPOBEICHHUS HCCIICIOBAHNUS,
aHaJTU3UPOBaTh, CHCTEMATU3UPOBATH, ACJIATh BHIBOJIBI.
Brnaners: HaBbIKaMHM OpraHW3allMH, TPOBEICHUS U
OLICHKH pE3yIbTaTOB HCCIIEA0BaTENLCKOM
JIeITEIbHOCTH METOAAMH MaTEMaTHYECKOI0 aHaJIN3a.

OIIK-1. Ciocoben
PUMEHSTh
€CTECTBCHHOHAYYHbIC
1 O0IIeUHXCHEPHBIC
3HAHUS, METOIBI
MaTeMaTHYECKOTO
aHajin3a u
MOJICITUPOBAHUS B
npodeccuoHamTbEHOM
JESITENHHOCTH.

OIIK-1.3.
JlemMoHCcTpHpyeT
HOHMMaHNe
(u3nUecKuX SBICHUH
Y TIPUMEHSIET 3aKOHbI
MEXaHUKH,
TepMOANHAMUKH,
JNIEKTPUYECTBA U
MarHeTH3Ma.

3HaTh:  3aKOHBI  (U3UKH W TPaHHIBl WX
NPUMEHUMOCTH; OCHOBHBIC (DU3UUCCKUEC BEITMYMHBI U
KOHCTAHTBI, NPUHIUIBI  JCHCTBUS  Ba)KHCHIIINX
¢usnveckux ~ MPUOOPOB;  OCHOBBI  HM3MEPCHUS
(hU3HNUECKUX BEIUYHMH U MTPOBEACHHS DKCTICPHUMEHTA.
YMeTh: NPUMEHSTh (PU3NYCCKHE 3aKOHBI [IPU aHAJH3e
U MOJACIUPOBaHUM  (DU3HUYECKHX  TPOIECCOB;
OOBSICHATL ¥ OMNKCHIBATH TPUPOLY (DHUBHICCKHUX
SBJICHMHA ¥ MPOLECCOB; MPOBOIUTH H3MEPEHHS
(hU3MYECKUX BEJTHYLH.

Bnaneth:  HaBBIKAMH ~ U3MEpeHHS  (UIUUECKUX
BENWYMH, 00pabOTKM W HMHTEPIPETHPOBAHUS
PE3yJIbTaTOB SKCIEPHMEHTA.




4. CTpyKTypa U cojiepKaHue TUCUUIITHHBI

4.1. O0beM y4eOHOI TUCUMIITIMHBI U BU/IbI Y4e0HO# padoThl

O0bem yacos (3a4. ef1.)

Buj yueOHol paGoThl

Ounas ¢popma 3aounas opma
1 cem. 2 cem. BCEro 1 cem. 2 cem. BCero
Oo0mas yueOHasi Harpy3ka (Bcero) 144 144 (82;5:‘1 144 144 288
(4 3a4. en) |(4 3a4. en) ex) * (4 3au4. en) (4 3a4. ex)(8 3au. en)
Oo0s13aTesqbHast ayIMTOPHasi y4deOHasi
HArpy3ka (Bcero) 64 68 132 16 - 16
B TOM 4HCJIe:
Jlexun 32 34 66 8 - 8

CCMHHapCKHe 3aHATHA - - - - - -

HpaKTI/I‘-IeCKI/IC 3aHATHA - - - - -

JlaGopaTopHsie pabOTHI 32 34 66 8 - 8

Kypcosas paboTa (KypcoBOil IPOEKT) - - - - - -

Jpyrue GopMbl H METOJIBI OPTaHU3AINH
00pa30BaTeIbHOTO mpoiecca
(pacuemno-epaghuueckue pabomul,
2PYnnosvie OUCKYCCUU, pojiesble Uspbl, - - - - - -
MpenuHe, KOMNbIOMepHvle CUMYIAYUL,
UHMEPAKmMueHvle JNeKYuU, CeMuHapul,
aHanu3 0ei08blX CUmyayuii u m.n.)

CamocrosiTeibHAs padoTa cTyaeHTa /

dopMa KOHTAKTHO# PABOTEI 44/36 40/36 84/72 119/9 135/9 254/18

(DopMa aTTeCTanuia OK3aMCH OK3aMCH OK3aMCH OK3aMCH

4.2. Conep:xxaHue pa3ae/ioB IMCHUIIINHBI

Cemectp 1

Tema 1. Mexanuka.

Beenenue. [lpenmer ¢usuku. dusnka u ectecTBO3HAHUE. AHAIU3 U CHUHTE3 B
MPOLIECCE MO3HAHUS OKPYKAIOLIETO MUpa. PoJib SKCieprMeHTa B IPOLIECCE MO3HAHU.

Kunematnka w™arepuanbHoil Touku. Ilpocreiimme ¢usznyeckre MOJENIH.
[lonoxxenne MaTepUaIbHOM TOYKM B NPOCTPAHCTBE. MEXaHMYECKOE IBUKCHHE.
Koopaunatse! 1 paanyc-BeKTOp TOUKU. BEKTOp nepemenienusi, TpaeKTopusl, MTHOBEHHAs
CKOPOCTB TOYKH.

Kunematnka BpamarenpsHOro IBHWKEHUSA. J[BH)KEHHME TOYKH IO OKPYXKHOCTH.
VYrnoBasg ckopocTb. CBs3b JIMHEHMHOM M YIJIOBOM CKOpOCTEH. JIBMKEHHE TOUYKH 10
IIPOU3BOJILHON TpaekTopru. HopManbHOE M TAHTeHIMAIBHOE YCKOpEHUe TOYKU. Paanyc
KPUBU3HBI U LICHTP KPUBU3HBI [IPU IBUYKEHUU 110 KPUBOJIIMHEWHON TPAEKTOPHUU.

Junamuka matepuasibHold Touku. Cuibl B npupoze. Ilepsbiii 3akoH HproToHA.
WNuepuyanpHple M HEMHEPLMAIBHBIE CUCTEMbl oOTcuera. Bropon 3axkoH HeroroHa.
Tpernit 3akoH HproToHa. DyHIAMEHTAIbHBIE B3aWMOJCHCTBUS B TMPUPOJAE. 3aKOH
BCEMUpPHOTro TsaroteHus. Cuina TskecT, Bec Tena. Cuibel ynpyroctd. Cumibl Cyxoro u
BA3KOro TpeHus. CUIIbl aire3uun. Y paBHEHUE IBYKECHUS TEJla IEPEMEHHON MacChl.

Paborta cuin, sHeprusi, MoiHoCTh. KHeTHueckast sHeprusi MaTepuaibHON TOUYKH.
[ToTeHumanbHast SHEPTHA BBIYUCICHUE JIJISI TPABUTALMOHHBIX U YIIPYTUX CHIL



JluHaMpKa  BpamaTenbHOrO  ABWMKEHHA. [BEpIOE TENO0 Kak  CUCTEMA
MaTepualibHbIX Touek. MoMeHT uHepuun. Teopema IlTeitHepa. OCHOBHOE ypaBHEHUE
JUHAMUKH BpalaTeJIbHOTO ABMYKEHHS TBEPJOTO TeJIa OTHOCUTENIBHO HEMOJIBUKHOM OCH
(ypaBHEHHE MOMEHTOB). KuHeTHueckasi 3Heprusi BpalareabHOTro IBUKEHHUS.

3aKOHBI COXPAHEHUSI B MEXAHUKE. 3aKOHbBI COXPAHEHUS: MEXaHUUECKOM SHEPIUH,
UMITyJIbCa U MOMEHTa MMITyJibca (THUpockorbl). LleHTp macc, ypaBHEHUE IBHKEHHS
LIEHTPA Macc.

Tsrorenue. DneMeHTHl Teopuu Toyis. 3akoHbl Keruiepa. 3aKOH BCEMUPHOIO
TsaroreHus. [lone Tarorenus, HanpsHYKEHHOCTh, NOTeHIMaNl. KocMuieckue CKOpOCTH.

Heunepimansubie cuctembl orcyera. Cuiibl MHEPUUU MPU MOCTYIMATEIHHOM
JBWKEHUU cucTeMbl otcdeta. [lenTpobexnas cuna unepimu. Cuna Kopuosnmca.

DJIeMEHTHI CTIeIMATbHON TeopuH OTHOCUTENbHOCTH. [IpeoOpa3oBanus ["amues.
[Tpunimn otnocutensHocTH ['amuies. [loctynatst CTO. IIpeoOpazoBanust JlopeHiia.
CrenctBus u3 mpeoOpazoBanwmii JlopeHna. PenstuBucTckas nuHaMuka.

Tema 2. Mexanuka >KMJIKOCTEN U ra3os.

MexaHnyeckne CBOMCTBA KUIAKOCTEH U ra3oB. [laBieHue B )KUIKOCTIX U rasax.
3akoH Ilackans. Pacnipenenenue naBineHUs B MOKOSIIMXCS KUIKOCTAX M razax. Cuia
Apxumena. YciioBue IUiaBaHus Tell. JIBUKEHHE KUIKOCTEeH W ra3oB. CTallMOHAPHBIN
notok. JIuHMUM W TpyOKM TOKAa. YpaBHEHHUE HEPA3PHIBHOCTH CTPYU. YpaBHEHUE
bepnymmm. JlamuHapHoe u TypOyneHTHoe TeueHue. Uucno PeitHonbaca. dopmyna
Crokca.

Tema 3. KoneOanust v BOJHBI.

["apmoHndeckre KojieObaHusi U MX XapaKTEPUCTHKH. MexaHuKa KoieOaTeIhbHOTro
JBYDKEHUS. Y paBHEHUE ABUKCHUS MaTEpUAIbHOM TOYKH 1O IEUCTBUEM YIIPYTOM CHJIBI
n ero pemeHue. [IpyXuHHBIN MasATHUK. PU3NYECKUM MasATHHK. MaTeMaThyecKuii
MasTHUK. YpaBHEHHE 3aTyXalolMX KOJeOaHMH U €ero pelieHue. YpaBHEHHUE
BBIHY>KICHHBIX KOJIeOaHMii U ero peuieHue. Pesonanc. Pe3onanc B mpuposie u TeXHUKE.
CrnoxeHne TapMOHUYECKUX KOJIeOaHu.

Mexannueckne BOJIHBL. [Ipo/lOJIbHBIE W TIONEpPEYHBIE BOJHBL. Y paBHEHHE
Oerymieil BOJIHBI. AMIUIMTYJA, 4acTOTa, AJMHA BOJIHBI, (ha30Basi CKOPOCTh BOJIHBI.
BonnoBoe  ypaBHenue. [lpunHunun — cynepno3unuu. — ['pynmoBasg — CKOpOCTb.
Wntepdepenuuss BosnH. Crosiume BOJHBL. 3BYKOBble BOJHBL. Jddekr [orepa.
VYabTpaszeyk. UHppasByk.

Tema 4. OCHOBBI MOJIEKYJISIPHON (PU3UKU U TEPMOIUHAMUKHU.

OcHOBbI  MOJNIEKYJsIpHON  (u3ukn. (OCHOBHBIE TIOJOXCHHUS MOJICKYJISIPHO-
KHUHETUYECKOUN Teopun. Mojens uaeanbHoro raza. OCHOBHOE YpaBHEHUE KHHETUYECKOU
Teopuu ra3oB. YpasHenue Kianenpona-Menneneesa.

I'a3oBble 3axkOHBI. PaBHOBECHBIE ITPOLIECCHI B MACAIBHOM rase. M3omponeccst:
W30XOPUIECKHA, H300apUICCKHA, N30TEPMHUUECKHI.

Craructuyeckass (usnka. MakCBEIJIOBCKOE pAacCIpeesieHHe MOJIEKYN Tasza o
ckopocTsiM. Pacnipenenenue bonbiimana. bapomerpuueckas dopmyna. Pacnipenenenue
l"aycca.

SIBneHust mepeHoca: TEIIONPOBOIHOCTh, AUPQY3Hs, BSI3KOCTb (BHYTPEHHEE
Tpenue). OnbITHOE 000CHOBaHUE MOJIEKYJISIPHO-KUHETHUYECKOU Teopuu. CpeiHee YncIio
CTOJIKHOBEHUH U CPEHSS UTMHA CBOOOIHOTO MPOoOera MOJIEKYII.



[lepBoe Havanmo TepMomMHAMHUKH. YWCIIO CTemeHerd CBOOOIBI MOJEKYIbl. 3aKOH
PAaBHOMEPHOTO pacClpeNieNieHHsl SHEprud MO CTENeHs M CBOOOAbL. TemnaoeMKoCTh
UJICIbHOTO ra3a. AnmabaTHYecKUid MpoLece KakK M30Mpolecc. YpaBHEHUE auadaThl.
[TomutponHbiii  mpouecc. IIpumeHeHne mnepBOoro Hayajga TEPMOAMHAMHUKHM K
U30IIPOLIECCaM.

Bropoe Hauano TtepmoaunHamuku. OOpatumble UM HEOOpaTUMbIE MPOLIECCHI.
WneanpHas TerioBas MaliuHa U ee Kod(p¢uimeHT nonesHoro aeiictus. Hukn Kapo.
Ountponus. TepMoaMHaMUUECKasi BEPOSITHOCTb COCTOSTHUSA. DHTPOIUS U OECIOPSIOK.

Peanbnbie ra3el.  YpaBHeHue Ban-nep-Baansca. MomnekysisipHbIE  CHIIBL.
N3orepmbl  Ban-nep-Baansca M 9KCIIEpUMEHTAIBHBI U30TEPMBI  PEAlbHBIX Ta30B.
Buytpennsis sneprus peansHoro rasa. Oddexr Jxoynsa-TomcoHa.

Cgoiicta x)uakocteil. [loBepxHocTHOE HaTsbkeHue. CmaunBanue. [{aBnenue noa
VICKPUBJICHHON IOBEPXHOCTBIO XUAKOCTH. KammuisipHele sBieHus. TBepaple Tena.
MoHo- ¥ mnonukpucTayuibl. THUOBl KPUCTATMYECKUX TBEpAbIX Tel. JledekTsl B
KpucTaJiax. TermioeMKOCTb TBEPABIX TEI.

Cemectp 2

Tema 5. DnekTpruyecTBo.

DNEKTPOCTAaTUKA. DJIEKTPUYECKUI 3apsf. 3aKOH COXPAHEHUsS JJIEKTPUYECKOTO
3apspa. 3akoH Kymona. Onekrtpuueckoe mnone. HamnpsbkeHHOCTH W TOTOK
HaNPsHKEHHOCTH AneKTpuueckoro noss. Teopema ['aycca u e€ npumenenue. Padbota rpu
NIEPEMEILECHUH 3apsaaa B eKTpudeckoM none. [upkymsams Bexropa E. I[lotenuman u
pa3HOCTh ~ MOTEHUHUAIOB. OKBUIOTEHIMAIbHbIE MOBEpPXHOCTH. CBs3b  MEXKIY
HAITPSYKEHHOCTBIO U TOTEHIIUAIOM.

[IpoBOAHMKHK B 3IEKTPUYECKOM IOJ€. Pacnpenenenne 3apsaoB Ha NPOBOJHUKE.
OnexktpoeMkocTh. KoHieHCaTOp, COeIMHEHNE KOHJIEHCATOPOB. DHEPIUs 3apsyKEHHOTO
KOHJIeHcaTopa. [ [MOTHOCTE SHEPIrUX ANEKTPUIECKOTO MOJIS.

JIVDNeKTpuKM B JJIEKTPUYECKOM  Tosie.  BekTop mossipy3anuu, BEKTOP
AIIEKTPUYECKOTO CMEILEHUS UM UX CBSI3b C HANPSYKEHHOCTBIO SJIEKTPUYECKOIO IMOJIA.
Jwusnexktpudeckast BOCPUUMYHUBOCTD U POHUIIAEMOCTb.

[TocTostHHBIN  anekTpudeckuid  TOK. [lnmotHocTh  TOKa.  CompOTUBIIEHUE
MPOBOIHUKOB. CBEpXIPOBOAMMOCTD. nekTpoasmxkyias cuia (IJ1C). 3akon Oma ajis
ydacTka Iiermd B BeKkTopHoU (muddepennmanbHon) dopme. 3akon JIxoynsa-JIeHna.
PazBeTBnenHble anekrpuueckue nenu. [Ipasuna Kupxrodga.

DNEKTPUUYECKHE TOKU B METAJLIaX, BAKyyM€ U Ta3aX. IMUCCUOHHBIE SIBJICHUS U UX
npuMeHeHne. Monuzanus ra3zoB. HecamocTOATENbHBIN U CaMOCTOSITENIBHBIA Ta30BBIN
paspsa. [Lnasma.

Tema 6. Maraetusm.

MarnutHoe nosne. Ousndyeckre BEIMUUHbBI, XapAKTEPU3YIOIIUE MATHUTHOE TTOJIE.
3akon buo-CaBapa-Jlamaca. 3axkon Awmmepa. B3anMojeicTBuUE 3JI€MEHTOB TOKA.
MarautHas HMHAYKUMS W HANPsSHKEHHOCTh MArHUTHOTO TMoyis. MarHuTHoe Tolie
JBIDKYILErocsl 3apsiia, MPSIMOJIMHEMHOTO IMPOBOJHUKA C TOKOM, KPYrOBOI'O KOHTYpA,
conmenonza u topounaa. Cuna Jlopenua. [[BrxeHue 3apsHKeHHBIX YAaCTUL B MArHUTHOM
nosie. Dpdexr Xomra. [Hupkynsaims BeKToOpa MarHUTHOM WMHAYKIMH. [10TOK BekTOpa
MarHuTHOM wuHAaykiuu. Teopema [aycca nns marmuTHoro mojsi. PabGora 1o
MIEPEMEILIEHUIO ITPOBOJHUKA U KOHTYpa C TOKOM B MarHUTHOM TIOJIE.
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OnextpomarHuTHas MHAYKUMs. 3akoH Papaned. IIpasuno Jlenna. Toku Dyko.
Camounaykius. UHIyKTUBHOCTh KOHTYpa. TOKY MpU pa3MbIKaHUM U 3aMbIKaHUU LIETIH.
TpanchopmaTopbl. DHEPTUsi MATHUTHOT'O MOJIA.

OnekTpoMarHuTHble KoseOanus. KonebatenbHbiii koHTYp. {uddepenimanbaoe
ypaBHEHHE COOCTBEHHBIX KOJ€OaHUH B KOHType. 3aTyXalollue HIIEKTPUYECKHUE
KosieOaHus. BeIHYX/IEeHHbIE 2JIEKTpUYECKHE KoeOaHus B TIOCIIEI0OBATEIbHOM KOHTYpE.
Pe3onanc Hanpsbxenuil. [IpumeneHne pezoHaHca B pauOTEXHHUKE.

ITepemennbii Tok. [losmyyenue nepemeHHoro toka. [IpoxoxaeHre nepemMeHHoro
TOKa 4Y€pe3 €MKOCTb M HHIYKTUBHOCTb. BekTopHble nuarpamMmbl. 3akoH Oma mis
MEPEMEHHOTO TOKa. MOIIHOCTh MEPEMEHHOro ToKa. D(P(eKTUBHBIC 3HAYCHUS TOKA U
HAPSDKEHUS.

OcHOBHbIE MONOXKEHUA Teopun MakcBeia. B3auMOCBSI3b 3IEKTPUYECKOTO U
Mar"MTHOro noseu. Buxpesoe anekrpruyeckoe none. Tok cmemenus. [lonnaa cucrema
ypaBHeHU MakcBeia B MHTErpaJibHOM U B uddepeHmanpaoi Gopme.

Tema 7. Ontuka. KBanTOBast npupoaa n3myyeHus.

DNEMEHTBI TEOMETPUUECKON ONTHUKH. 3aKOHBI T€OMETPUYECKON ONTUKU. 3aKOHBI
IIPEJIOMJICHUS WU OTPAKEHUS CBETOBbIX BOJH. llomHOE BHYTpEHHEE OTpaKeHHE.
[Tpuamun ®epma. ToHkue nuH3BL. M300pakeHue MNPEAMETOB C IOMOIIBIO JIUH3.
Abeppalivy ONITUYECKUX CUCTEM.

OcHoBBI  oTOMeTpUH. DHEpreTuyeckue BenuuuHbl Qoromerpun. I[loTok
U3TY4YeHUs. DHEpreTUyecKas: CBETUMOCTh (M3IIy4aTeNbHOCTh). DHEpPreTHyYecKas cuia
cBeTa (CWia W3JIy4eHHUs). DHEPreTHuYecKasl SPKOCTh (JIYyYUCTOCTh). DHEpreThdyeckas
OCBEIIEHHOCTH (001y4eHHOCTh). CBeTOBBIE BeMUUMHBI (hoTomMeTpun. CBETOBOW MOTOK.
CeetumocTs. Apkoctb. OCBEIIEHHOCTb.

OcHoBbl ~ BOonmHOBOM  ontuku. CBeroBag  BonHa.  KorepeHTHoOCcTh U
MOHOXPOMATHYHOCTh CBETOBBIX BOJH. MHTepdepeHius cBeta 1 METOAbl HAOMIOACHUSI.
Hudpaxust csera. [punmun Iroiirenca-Openens. Meroa 3ou Openensa. Audpaxims
Openens. dudpaxiusa Ppaynrodepa. Judpakuus Ha NPOCTPAHCTBEHHOM peEIIETKe.
®opmyna Bynbda-bparros. [lomspuzanms. Ilormomenue cBera. 3akoH byrepa.
Paccesnue cBera. [lucniepcus ceera.

KBanToBas npupoaa usitydueHus. TemmoBoe M3IIy4€HUE M €r0 XapaKTEPUCTUKU.
3akon Kupxroda. 3akonsl Credana-bonsiiMana u cmemenust Buna. ®opmyna Panes-
Jlxunca. @opmyna [lnanka. Ces3p mMexay dopmynoi Ilnanka, 3akoHom Credana-
bonbimana, hopmynamu Buna u Panes-/xunca. Ontudeckas IUpoOMETpPUSI.

OcHoBbl KBaHTOBOW onTuku. Bremmnuit ¢ortosddexr. 3axkon Cromerosa.
VYpaBuenue DifHireiiHa a1 BHemHero ¢gotosddexra. PotoHsl. Macca U UMITYIIBC
dorona. JlaBnenme cmera. Oddexkr Komnrona wu ero Teopus. JIBolicTBeHHAS
KOPITYCKYJISIPHO-BOJIHOBAs IPUPOAA CBETA.

Tema 8. AromHast u sipepHast pusuka.

OcHoBbl atomHOU (pm3uku. CTpoeHne aromMa. 3aKOHOMEPHOCTH B aTOMHBIX
cnekrpax. Moaenu atoma. [loctynarel bopa. Cnektp aroma Bojgopoaa o bopy.

DneMEHTBl KBAHTOBOW MEXaHUKHU. KOpIyCKyJIIpHO-BOJIHOBOM JTyajlu3M CBOMCTB
BemlectBa. I'mnore3a ne bpoiinsa. BomHoBbeie cBolicTBa BemiectBa. (COOTHOIICHHE
HeonpeaeneHHoctei I'eizenOepra. Bonmnosas ¢ynkius. Ypasuenue [peaunrepa.



DJeMeHThl COBpeMEHHOW (DM3MKM aTOMOB W MOJEKyJ. ATOM BOJOpoJa B
KBaHTOBOW MexaHuke. KBantoBbie uncna. depmuonsl U 0030HbI. [Ipuniun Ilaymu.
[leproauueckas cucreMa 351eMeHTOB MeHierneeBa.

ATomHOE sapO. fnepHble MOJENH. 3apsia U Macca aroMHbIX saep. M3oTonsl
CriuH 1 MarHUTHBIA MOMEHT siipa. COCTaBHbIE YaCTH aTOMHOTO sapa. Jledekt macchl.
DHeprusi CBA3M sjpa. YCTorunBOCTh siaep. [lpupona saepubix cuil. Bzaumonenictsue
HYKJIOHOB.

PagnoakTMBHOCTE. 3aKkOH paJMOAKTUBHOIO pacnafa. SaepHble  peakiyu.
[IpaBuna cmemenus. bera-pacnan. Hevtpuno. BsauMmornpeBpailieHuss HYKJIOHOB.
Hevitponsl. Anepnsie peakuuu. Peakuyn nenenns u cuHresa.

4.3. Jlekuuu
e O06bem yacoB
I /;1 Ha3BaHue TeMbl Ounasa | 3aounas
dopma dhopma
1-ii cemecmp
1 | Beenenue 1 -
2 | KuaemaTnka MaTepHaIbHON TOUKA 2 1
3 | Kunemartrka BpamaTeIbHOTO JBIKEHUS 2 1
4 | Jlunamuka marepranbHOU TOYKH. CHIIBI B TPUPOJIE 2 1
5 | Pabora, MOIIIHOCTB, SHEPTHS 2 1
6 | JImramuka BpamaTeabHOTO IBYDKCHHUS 2 -
7 | 3aK0HBI COXpaHEHHUS B MEXaHHUKE 2 -
8 | HeunepuuanpHble CUCTEMBI OTCUYETA 2 -
9 | DneMeHTHI crienraIbHOM TEOpUH OTHOCUTEIBHOCTH 1 -
10 | MexaHuka >XMIKOCTEH 1 Ta30B 2 -
11 | Mexanuka KoleOaTeIbHOTO JBIKCHUS 2 1
12 | MexaHn4ecKre BOJIHBI 2 -
13 | OcHOBBI MOJIEKYISIPHOH (DH3UKH 2 1
14 | T"a3oBble 3akoHBL. M30mpoiiecchl 2 1
15 | Peanpable ra3pl. YpaBHerne Ban-nep-Baannca 2 -
16 | Craructuueckas ¢usuka. Pacnpenenenus Makcsena, I'aycca u bonbiiMana 2 -
17 | IlepBoe 1 BTOpOE HAYAIO TEPMOAMHAMHUKHI 2 1
2-1i cemecmp
18 | Dnekrpocrarrka 2 -
19 | IIpoBOAHUKH B DIEKTPHUCCKOM ITOJIE 2 -
20 | JIMDIEKTPHKH B DIIEKTPUIECKOM ITOJIC 2 -
21 | IlocTOSHHBIN 2NEKTPUYECKUHA TOK 2 -
22 | MaruutHoe none 2 -
23 | Cuna JlopeHua 2 -
24 | DneKkTpoMarHUTHAS WHITYKITHS 2 -
25 | DneKTpoMarHUTHBIE KOJICOaHHS 2 -
26 | IlepemeHHBII TOK 2 -
27 | OcHoBHbIE OJIOKEHUS Teopur MakcBema 2 -
28 | DneMeHThI TeOMETPHUCCKON ONTHKH 2 -
29 | OCHOBBI BOTHOBOH ONTHKHU 2 -
30 | KsanroBas mpupoaa N3ITydIeHsI 2 -
31 | OcHOBBI KBAHTOBOM ONTHUKU 2 -
32 | OcHOBBI aTOMHOM (PHU3UKH 2 -
33 | AromHoe spo. SnepHbie Momenr 2 -
34 | PamnoakTUBHOCTb. SlnepHbIC peaKkin 2 -
Hroro: 66 8




4.4.

IIpakTnyeckue

3aHATUA nmo AUCHUIIIINHE

NPeanoaaraTcs y4eOHbIM IUIAHOM.

4.5. JabopaTopHble padoThI

«Dusuka»

HE

e O0bem yacoB
. /;[ Ha3Banmue Tembl Ounasn (3aounast
¢dopma | popma
1-it cemecmp
1 | DaemenTH Teopuu MorpemHocTi. dusndeckue BeIUUUHbI 2 2
2 | IIpubopnslii cemunap. OnpeneneHye yAeIbHOTO CONPOTHBICHHS MPOBOJHHUKA 4 3
3 | OnpeneneHue MOMEHTA HHEPITMH Max0OBOTO Kojieca 4 -
4 | Yopyruil neHTpaIbHBIA yaap MapoB 4 -
5 | Mastauk O6epOeka 4 3
6 | OmnpeneneHne OTHOIEHU TEIIOEMKOCTEN Bo3ayxa MeToioM KiemaHna-Jlezopma 2 -
7 | DkcnepuMeHTalIbHas MPOBEpKa 3aKkoHa pacnpeneneHus ['aycca 4 -
8 | Onpenenenne ko3 duireHTa BI3KOCTH KUAKOCTH MeTo1oM CToKca 4 -
9 | U3mepenue koddhHUIMEHTa TETUIONPOBOIHOCTH BO3AyXa 4 -
2-1i cemecmp
10 | M3ydeHue 31€KTpOCTaTUYECKOTO MOJIS 2 -
11 | Onpenenenue 3I€KTPOEMKOCTH KOHIEHCATOPOB 4 -
12 OmnpeneneHue ropu30HTAIBHOM COCTaBIIAOLICH HANPSPKEHHOCTH MarHUTHOT'O 4 -
moJist 3eMIIn
13 | ITpoBepka 3akoHa AMIepa 4 -
14 | OnpeneneHue yAEIpHOTO 3apsiia MEKTPOHA 4 -
15 | Onpenenenne nocrossaaor Credana-bonsiiMana 4 -
16 W3yueHue TeMiiepaTypHOM 3aBUCUMOCTH 3JIEKTPOCONPOTHBIICHUS METAJIOB U 4 -
MOJTYTIPOBOJHHUKOB
17 DKcnepuMeHTaNbHas MPOBepKa ypaBHeHus DiiHiTeitHa st Gotoaddexra u 4 -
omnpezeneHue noctosiHHoi Ilnanka
18 CusaTHe XapaKTepUCTHKHU cueTunka [ eiirepa-Mromrepa mo KOCMUIIECKOMY 4 -
W3ITY4YEHHIO
Hroro: 66 8
4.6. CamocrosiTesibHAsi padoTa CTYJAEHTOB
Ne O0Bbem yacoB
. /;l HazBanue Tembl Bung CPC Ounasn |3aounas
dopma | popma
1-il cemecmp
1| Mexamuxa W3ydyeHne MOMOTHUTENBHOW JIUTEPATYpHl IO 12 30
JJaHHOM TeMe. BpInonHeHne JOMaIIHero 3aiaHust
) Mexanuka XKuakocTed wu | M3ydeHue OMONHHUTEIBLHON JIMTEpaTyphl IO 10 29
raszoB JAHHOU TeMe. BBINOIHEHNE JOMAITHETO 3a1aHus
3 | KoneOamms 1 BOIHLL I/I3y!{elvme JIOTIOJIHUTENBHON ~ TUTEpaTypsl IO 10 30
JTaHHOM TeMe. BpInonHeHne JOMaIIHero 3a1aHus
4 OCHOBBI MOJICKYJISIpHOU | M3yueHne AOMONHHUTENFHON JIMTEpaTyphl IO 12 30
(U3MKY ¥ TEPMOJMHAMUKY | JaHHOM TeMme. BpinosiHeHre ToMaIIHero 3alaHus
2-1i cemecmp
5 | Dnexrpucctso I/I3y!{elvme JIOTIOJIHUTENBHON ~ TUTEpaTypsl IO 10 34
JJaHHOM Teme. BplNoJIHEeHUe JOMAIIHEro 3aJaHus
6 | Marnersm I/I3yqelvme JIOTIOJTHUTETHFHON JTUTEPATyPHI TI0 10 34
JTaHHOM TeMe. BhIMonHeHne TOMaIHero 3aiaHus
7 | Ontuka. KsanToBast | M3ydyeHne 1onogHUTEIBHON JIUTEPATYPHI IO 10 33
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MPUPOJIA U3ITyUCHHS JIAHHOW Teme. BhINoJHeHne JoMalHero 3aJanus
3 AtomMHas W  spepHas | M3ydeHue JOTONHHUTENBLHON JIMTEpaTyphl IO 10 34
(usuka JTAHHOW TeMe. BBIMOoTHEeHNE TOMAIITHETO 3a/1aHus
HToro: 84 254

4.7. KypcoBbie padoThl n0 AUCHUILUIMHE «DPU3HKA» He MPeANnoaararTcs
Y4eOHBIM IJIAHOM.

5. O6pa3oBaresibHbIE TEXHOJIOTHHU

[IpenogaBanue AUCUMIUIMHBI BEIETCS C NPUMEHEHHEM CIEAYIOIINX BHUIOB
00pa3oBaTeNbHbIX  TEXHOJOTUH:  OOBSICHUTEIbHO-UUIIOCTPATUBHOTO  OOYUEHHMS
(TEXHONIOTHUS TIOICP)KUBAIOIIETO OOY4YEHHUs, TEXHOJIOTHS TPOBEIACHUS Y4eOHOU
TUCKYyCCUHM), WH(GOPMAIIMOHHBIX TEXHOJOTHH (TPE3EHTAIMOHHBICE MaTepHuabl),
Pa3BUBAIOIINX M HHHOBAIMOHHBIX 00Pa30BaTEIHHBIX TEXHOJIOTHH.

[IpakTyeckre 3aHATUS MPOBOJATCS C UCIOJIb30BAaHUEM Pa3BUBAIOIIUX,
MPOOJIEMHBIX, TIPOEKTHBIX, HWHPOPMAIUOHHBIX (MCIIOJIB30BAHUE DJICKTPOHHBIX
00pa3oBaTeNbHBIX  PECypcoB  (DNEKTPOHHBIM  KOHCIIEKT)  00pa30BaTENIbHBIX
TEXHOJIOTUH.

6. YueOHO-MeTOAMYECKOE U MPOTPAMMHO-UH(OPMALIMOHHOE o0ecreyeHue
AUCHUNJIMHBI:
a) OCHOBHAas JIUTepaTypa:

1. Tpodbumona T.U. Kypc dusuku: yued, mocobue mns By3oB. — U3a. 14-e,
nepepad. u pom. / T.WU. Tpodpumona. — M.: U3natenbckuit neHTp «Akaaemus», 2007.
— 560 c.

2. CasenneB U.B. Kypc obmieli ¢pusnku: yued, mocobue s By3a: B 5 Tomax /
N.B. CaBenbeB. — 6-¢ wu3m., crep. — Cankt-lIletepOypr: Jlamp, 2021. — T. 1:
Mexanuka. — 340 c.

3. CaBemseB UN.B. Kypc ob6meit ¢uszuku. B 5 t1. T. 2. DnexrpudyectBo u
MarHeTusM: YueOHoe mocobwue. 5-¢ u3., ucnp. — CI16.: MU3gaTensctBo «Jlauby, 2021.
—352c.

4. CasenweB 1.B. Kypc o6mieit ¢uzuku. B 5 t1. T. 3. MonekynspHas pusuka u
TepMOJMHAMKKa: YdeOHoe mocodue. 5-¢ uz., ucnp. — CI16.: U3gaTenncTBO «JlaHby,
2021.-224 c.

5. CasenveB M.B. Kypc oOmeri ¢uzuku. B 5 1r. T.4. Bomnbsl. Onrtuka:
YuebHoe nmocobue. 5-e uzn., ucnp. — CII6.: U3gatensctBo «Jlanby, 2021. — 256 c.

6. CaBenveB 1. B. Kypc o6meit dusuku. B 5 tr. T. 5. KBanToBas ontuka.
AtomHas ¢usnka. Ousuka TBepaoro Tena. Gusmka aTOMHOTO SApa U dJIEMEHTAPHBIX
gacTull: YueOHoe nmocooue. 5-¢ u3a., uctp. — CII0.: U3marenscTBo «Jlauby, 2021. —
384 c.

0) 10MOTHUTEIbHAS JTUTEepaTypa:

1. detnad A.A., SABopckuii .M. Kypc dusuku: Yue6HOe mocodue st BTY30B.
M.: Breicmast mxona, 2002. — 718 c.

2. YeptoB A.T'., BopoOreB A.A. 3anaunuk no ¢usuke: YuebHoe nocodue. M.
Bricmag mikoia, 1981. — 496 c.

3. Bonbkenmreitn B.C. CoopHuk 3a7a4 nmo oomiemy kypcy pusuku. M.: Hayka,
1985. -384 c.
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4. T'onbun JILJI. PykoBOACTBO K J1aGOpaTOPHBIM 3aHATHUSAM 1O (QU3UKE. 2 U31-
ue. — M.: Hayka, 1973. — 688 c.

B) METOANYECKHE YKAZAHMS:

1. Xapuenko E.N., Yanenko A.B. YueOGHoe mocobue «Pusnka» B 3-X TOMax.
Tom 1. Mexanuka, MonekynsapHas ¢usuka u tepmoaumHamuka / Coct.: E.U.
Xapuenko, A.B. Hanenko. — Jlyranuck: U3g-so JIHY um. B.Jlans, 2020. — 164 c.
Peructp. Ne 0240 ot 28.04.2020 r.

2. Xapuenko E.W., Yanenko A.B., JlemmtBan E.FO. Yuebnoe mnocoOue
«Duzuka» B 3-x TomMax. Tom 2. DnexkrpoaumHamuka. Konebanus u BonHbl / E.W.
Xapuenko, A.B. Yanenko, E.}O. JIemmtBan — Jlyranck: 'OY BO «JII'Y um. B.
Hamns», 2020. — 171 c. Per.Ne 41 VIT oT 02.11.2020 .

3. Xapuenko E.M., Yanenko A.B., K.A. KopcynoB. YueOGHoe mocoOue
«Duzuka» B 3-x toMax. Tom 3. Ontuka. dusuka aToMOB U MOJEKYJ. SnepHas
¢usuka / Cocr.: E.W. Xapuenko, A.B. Hanenko, K.A. Kopcynos — Jlyranck: U3a-Bo
JIT'Y nm. B. Jans, 2020. — 103 c. Per. Ne 40 VII ot 02.11.2020 r.

4. Meroauueckue ykazaHus K JabOpaTOpHbIM padoTaM MO JUCUHUILIUHE
«O06mmit puznueckuii mpakTUKym» (B 6-TU 4acTsAx), 4acTh 1. «BBenenue B oOmmii
busnueckuit npaktukym. [IpubopHbIi cemuHap» (Il CTYACHTOB HalpaBlEHUs
noaroroBku 03.03.02 ®dwusuka) / Coct.: E.}O. JIemmrean, H.B. Copoka — Jlyrauck:
N3n-o JIT'Y um. B. Jlans, 2021. — 50 c.

5. Meroauueckue yka3zaHus K J1a0OpaTOpHbIM pabdoTaM MO JUCHUIUIMHE
«O6mmit  ¢uznyeckuil MpakTUKym» (B 6-Tu yacTax), 4actb 2. «MexaHuka.
Mexannueckue kojiebanust ¥ BonHb» / Coct.: E.YO. JIenmrean, A.B. YUanenko, H.B.
Copoka — Jlyranck: WUzn-so JII'Y um. B. [ana, 2021. — 79 c. Per.Ne (0756
01.20.04.2021 1.

6. Metoauueckre yKa3aHus K JIaOOpaTOpHBIM padoTaM MO JHUCUUIUIMHE
«O6mmit pusmueckuii mpakTukym» (B O-TH uacTsax), 4actb 3. «MounekymnspHas
¢uzuka» (ans cryaeHTtoB HampasieHus noarotoBku 03.03.02 dwusuka) / Coct. E.U.
Xapuenko, E.JO. JIeimtean — JIyranck: M3n-so JII'Y um. B. Jlans, 2022. — 55 c.

7. Meroanueckue ykazaHus K JaOOpaTOpHBIM paldoTamM IO JUCUHUILIUHE
«O0mmit puzndeckuid MpakTUKyM» (B 6-TH 4acTsixX), 4acTh 4. «IJNEKTPUUYECTBO U
MaraeTusm» (st cTyJeHToB HampasiieHus moarotoBku 03.03.02 dusuka) / Cocr.
E.N. Xapuenko, C.A. Kamenes — Jlyranck: M3a-so JIT'Y um. B. [ansg, 2022. — 84 c.

8. Meronuueckue ykazaHus K JIaDOpaTOpHBIM padoTaM MO JAUCHUIUIMHE
«O0muit  puzmueckuii mpakTuKym» (B 6-TM dacTax), 4acth S5 «Omntmkay (s
ctyneHToB Hampasienusi noarotoBku 03.03.02 ®usuka) / Coct. E.M. Xapuenko,
A.B. Hanenko — Jlyranck: WUzn-so JII'Y um. B. Hans, 2022. — 60 c. Per.Ne 0712 ot
11.02.2022 r.

9. Metoauueckre yKazaHus K JIaOOpaTOpHBIM padoTaM MO JHUCHUIUIMHE
«O0mmit pu3udecKuil MpakTUKyM» (B 6-TH 4acTsx), 9yacTh 6. «Dusmka atromay (s
ctyneHToB Hampasienusi noarotoBku 03.03.02 ®duszuka) / Coct. E.M. Xapuenko,
C.A. Kamenes — Jlyranck: U3a-so JII'Y um. B. lans, 2022. — 25 c.

10. Meroauueckue ykazaHUsi K CaMOCTOSITEIbHOM paboTe MO IUCUHUILIMHE
«®uzukay» / Coct. E.FO. JIeimrBan, A.B. Yanenko. — JIyranck: U3a-so JIT'Y um. B.
Hais, 2023 — 90 c.
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11. Metoauyeckne ykazaHus K TPAKTUYCCKAM 3aHATHSAM TI0 JTUCIUTIIMHE
«Dusuka» (B 2-x vactsix), 9actb 1 «Mexanuka. Monekymnspras ¢usnukay / CocrT.:
C.A. Kamenes, B.A. I'peuka. — JIyranck: U3a-so JII'Y um. B. Hansa, 2020. — 188 c.

12. Metoauyeckue ykKa3aHUs K MPAKTUYECKUM 3aHATUSAM 1O JTUCHUILIMHE
«Duszrkay (B 2-X 4acTsX), 4acTh 2 «DNEKTPUUYECTBO U MarHeTusM. OnTruka. AToMHasl
u sanepHas ¢usuka» / Coct.: C.A. Kamenes, B.A. I'peuka. — Jlyranck: Uza-so JIT'Y
um. B. Jlans, 2021. — 194 c.

r) MarepHeT-pecypcesni:

eMunucrtepctBo 00pa3zoBaHuss W Hayku Poccuiickoit ®Denepanuun  —
http://MuHOOpHAYKH. P/

eDenepanpHas cmykb6a 1o Ham3opy B cdepe oOpasoBaHUS U HAYKH —
http://obrnadzor.gov.ru/

eMunucrepcTBo oOpazoBanus U Hayku Jlyranckoit Hapomnoit PecyOmuku —
https://minobr.su

eHaponnsiit coBet Jlyranckoit Hapoanoit Peciy6muku — https:/nslnr.su

ellopran denepalbHBIX TOCYIAPCTBEHHBIX O0OpPa30BATEIILHBIX CTAH/IAPTOB
BBICIIIEr0 oOpa3zoBaHus — http://fgosvo.ru

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

ellnpopmanontas cucrema «EnMHOE OKHO JocTyna K 00pa3oBaTelbHbIM
pecypcam» — http://window.edu.ru/

eDenepanbHblii  1IEHTP HWHGOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYpCOB  —
http://fcior.edu.ru/

JJIeKTPOHHbIE ONOJINOTEeYHbIE CUCTEMBI H PECYPChI

¢ DJIeKTPOHHO-OUOMOTeUHass  cuctemMa  «KOHCYlIbTaHT — CTyIOeHTa»  —
http://www.studentlibrary.ru/cgi—bin/mb4x

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

e DyeKTpOHHBIN Katanor Hayuno-texandeckoit oubmmorexu FOPTTIY (HITN) —
https://libweb.srspu.ru/MegaProWeb/Web

eO0pa3zoBarenbHas mwiaThopma KOpaitt — https://urait.ru/register

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

NudopmanuoHHbIii pecypc 0U0JIM0TEKH 00pa30oBaTeIbHOM OPraHu3alun
eHayunas 6ubnmorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

7. MartepuajibHO-TEeXHHYECKOe U MpOorpamMMHoOe o0ecneyeHmne

AUCUMILTHHBI

OcBoenne auCUMIIMHBL  «PuU3MKa»  MOPEaIojaraeT  MCIOJb30BaHUE
aKaJIeMUYECKUX ayJAUTOpPUM H y4eOHBIX JabopaTopuii, COOTBETCTBYIOLIUX
JEUCTBYIOLIMM CAHUTAPHBIM U IPOTHUBOIIOKAPHBIM IIPABUJIAM U HOPMAM.

[Ipouee: pabouee MecTO MpemoaaBaTelisi, OCHAIIEHHOE KOMIIBIOTEPOM C
noctynoM B IHTEpHET.
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ITporpamMHoe o0ecnievyeHue:

(DyHKHHOHaJIbHOG
Ha3HA4YCHHUeE

BecniiaTtHoe
MporpaMMHOe
o0ecmeuenue

CcblIKn

OducHbIi TakeT

Libre Office 6.3.1

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

OHGpaL{I/IOHHaSI CHUCTCMaA

UBUNTU 19.04

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

Bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpayzep Opera http://www.opera.com
[TouTOBBI KIHEHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird

Daitn-MeHeKep

Far Manager

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

ApxuBarop 7Zip http://www.7—zip.org/
I'paduyeckuii penakrop GIMP (GNU Image http:/www.gimp.org/
Manipulation http://gimp.ru/viewpage.php?page id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuorieiep VLC http://www.videolan.org/vic/
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8. OueHo4Hble cpeacTBa MO JUCUMILIMHE

IlepeueHb KOMIIETCHIIMN (RJIEMEHTOB KOMIIETEHIIUMN ),

IMacmopr

OILIEHOYHBIX CPEACTB MO Y4eOHO TUCIUIJINHE

«Duzuka

dbopMuUpyeMBIX B

pe3ynbTaTe OCBOCHUS YUEOHON JUCIUIUTMHBI (MOIYJIS) UM TPAKTUKH

Nuaukatopel
. Orambl
No Kog } (DOpMyJ'II/IpOBKav JOCTHKECHUN KOHTpOJEI/IpyeMHe TEMBI (hopMHpOBaHIs
/gy | KOHTPOIMPYEMOft | KOHTPONMPYEMOH  [KOMIETEHIIH Sno y4eOHOU AUCIUTUIHHEI, (cemecTp
KOMIIETeHLINU KOMIIETeHILINU peanmzyemon MIPAKTHKH
M3YICHU)
JUCITUTUTHHE )
1 | YK-1. CnocobeH YK-1.1, Tema 1. Mexanuka. 1
OCYILECTBIATD VK-1.2. Tema 2. Mexanuka 1
TTOMCK, JKHJIKOCTEH 1 Ta30B.
KpUTHICCKUAN Tewma 3. Konebanus u 1
aHAJIU3 U CUHTE3 BOJTHBL
uHpOpMalyy, Tema 4. OcHOBBI 1
[IPUMCHATh MOJIEKYISIPHOM (DPH3UKH U
CUCTEMHBIN IIoaxonq TEPMOJUHAMUKHU.
AL peIICHUS Tema 5. DnexTpryecTBo. 2
IIOCTABIICHHBIX Tema 6. MaraeTusm. 2
3ajnat. Tema 7. OnTrka. 2
KBanToBas npupoa
W3ITyYeHUSL.
Tema 8. AtomHas u 2
sinepHast pu3MKa.
2 | OIIK-1. Crnocoben OIIK-1.3. Tewmsr 1-4 1
MIPUMEHSTh
€CTCCTBCHHOHAYYHBIC
1 00TIeHHKECHEPHBIE
3HAHUS, METOIBI
MaTeMaTHYECKOTO
aHajsa n Temsr 5-8 2
MOJICTTHPOBAHHUS B
npodeccuoHamTbEHOM
JICSATSIILHOCTH.
IToxa3zarenu n KPHUTCPHUH OLICHUBAHHUA KOMHeTeHHHﬁ, OIMUCaHUuEC IMIKAJ
OlICHUBaAHUA
Ne Kon Kontponupyemblel HaumeHnoBanue
i KOHTPOJINPYEMOMH Ilepeuens mIaHUPYEMBIX PE3yIbTATOB TEMBI yI4eOHOU OIIEHOYHOTO
KOMIICTCHIIUN JUCTIATLTAHBI CpeJcTBa
1. | VK-1 3HaTh! aKTyaJbHbIE uctoyHuku | Temsr 1-8 Bompocsr
uHQOpMaIUK 1O (QU3NKE, METOAUKY U 9K3aMEHAaIMOHHBIX
YK-1.1 OCHOBHBIC STaIBI MIPOBEICHUS pabor,
VK-1.2 HCCJICIOBAHUI, METOJIBI MaTeMaTU4YCCKOH KOHTPOJIbHBIE
W CTaTHCTUYECKOH 0OpabOTKM JaHHBIX paboTHI.

OKCIIEPUMEHTA MW OLCHKHW IIOIrpCINHOCTH

MU3MEpEHNH.
YMeTs: UCIOJb30BaTh pa3iIuyHbIe
METOJUKH HW3MEpeHHH U  00paboTKH

OKCIICPUMCHTAJIBHBIX NAHHBIX; OMPCACIIATH
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e W 3aJaddl WCCIICIOBAHUS; BHIOHpATh
METOJWKY TIPOBEACHHS  HCCIICAOBAHWS;
aHAJIM3UPOBATh, CHUCTEMAaTU3UPOBATh,
JieJIaTh BHIBOJBI.

Brnaners: HaBBIKAMH OpraHU3aINH,
MpPOBEACHUSIT U  OICHKU  Pe3yJIbTaToB
HCCIIeI0BATEIbCKOM JIEeATEILHOCTH
METOJaMHM MaTeMaTHUYECKOI0 aHaJIM3a.

2 | OIIK-1 3HaTh: 3aKOHbl (U3MKK K TpaHumbl uX | Temsr 1-8 Bompocsr
MPUMEHUMOCTH; OCHOBHBIC (pU3Mueckue JK3aMCHAIMOHHBIX
OIIK-1.3 BETMYMHBl M  KOHCTAHTHI; TIPUHITUIIBI pabor,
JIeUCTBUSA BaKHEHIITUX (hm3ugecKux KOHTPOJIbHbIE
puOOpOB; OCHOBBI M3MEpEHUS paboThL.
(hU3MUYECKUX BEIMYMH U TPOBEICHUS
9KCIIEPHIMEHTA.

YMeTh: NPUMEHSTHh (PU3NYECKHe 3aKOHBI
npu aHaIm3e u MOJICTUPOBAHUH
(U3MYECKUX TPOIECCOB; OOBACHATh U
OTIHCHIBATh MPHUPOLY (HU3NIECKUX SBICHUH
W TPOLECCOB; IMPOBOAUTh H3MEPCHUS
(hM3HYECKUX BEITHYH.

Brnanets: HaBbIKAMHU MU3MEpEHUS
¢u3nvecknx  BeNMMYMH, OOpaldOTKM U
MHTEPIPETUPOBAHHUS pe3yabTaToB
9KCTIEPUMEHTA.

DoH/IbI OLIEHOYHBIX CPEICTB MO AUcHUIINHEe «Pu3nka
Bonpocsl K KOHTPOJBLHBIM padoTam:
TecTnl
1 cemecmp

1. MaTepI/IaJIBHaH TOYKa ABUKCTCA BIAOJb OCHU 0)(, 3daBUCUMOCTb KOOPAHWHATHI X OT

BPEMEHU ! UMEET BUJ X = 3+2t+0,51‘2 . Onpenenuth 3HAYEHUE CKOPOCTHU TOYKHU B

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

2. 3a 3 cekyHAbl CKOPOCTh PaBHOMEPHO BhIpocia ¢ 3 kM/4 g0 39 kM/4. OnpenenuThb

YCKOpEHHE.
A) 12 km/a’; B) 3,33 m/c’; B) 12 m/c*; T) 0,3 m/c.

3. OnpenenuTs YyrioByl0 CKOPOCTh TOYKHA PABHOMEPHO BPAIAIOIIECHCS CO CKOPOCTHIO
0v=0,5 M/c o OKpyXHOCTH paauyca R=25 cm.
A) 0,5 pan/c; b)2 pan/c; B) 0,02 pan/c; T')5 pan/c.

4. Ha MartepHallbHYI0 TOYKY JACHCTBYIOT JBE B3aUMHO MEPIEHANKYJISIPHBIE CHUJIbI
0,3 H u 0,4 H. PesynpTupytomas cuiia 1ecTBUSI paBHA...
A)0,1H; Bb)0,7H; B)0,5H; TI)-0,1 H.
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5. C xako#l CcHJIOW HYXHO JEUCTBOBaTh Ha TEJO MAaccol m=3 Kr, 4TO Obl OHO
JBUTAJIOCh C IIOCTOSHHBIM YcKopeHueM a=1,5 m/c*?
A)9H; b)2H; B)0,5H; T)4,5H.

6. K npyxune, pacrsnyroi Ha 3 cM npwioxkeHa cuia 39 H. Hailtu k€cTkocTh

MPY>KUHBI.
A)13H; B)1300H; B)117H; I) 1,17 H.

7. Uemy paBHa KMHETUYECKas HEPIus iapa Macco 4 Kr, 001a1ar0iero uMIyJIbCoM
12 xr-m/c?
A) 36 [Ix; b)24 Ix; B) 18 Ix; I') 6 Ix.

8. HaiiTu MOMEHT MHEpLUUH MaTepUaIbHON TOYKH C MAccoll m=9 Kr, ynan€éHHON OT

OCH BpalllCHUA Ha PaCCTOSHUC =9 cwMm.
A) 729 kr-m*; B) 81 kr-m*; B) 0,073 kr-m®; T) 1 krom’

9. MOMEHT MHepIMH Kojeca 5 kr-M°. Kakoil MOMEHT CHI NMPUIOKEH K KOJecy,
BPAILAOIIEMYCSI C YIIIOBBIM ycKopeHueM £=0,02 paa/c’?
A)0,4H-m; B)0,5H-M; B)0,004 Hwm; I')0,1 H-m.

10. OmpenenuTh MOMEHT HMIyIbCa Tela C MOMEHTOM HHepUuH J=2 Kr'M’,
BPAILAOIIErocs C YIIIOBOM CKOPOCThIO =8 paj/c.
A) 16 krm/c; B) 4 krem’/c; B) 0,25 krem/c; T) 1 krm/e.

11. Ckonbko Monekys B 1000 mouib BemecTsa?
A) 6,02:10%; B) 10°; B) 6,02:10°; T) 100.

12. CxonpKko KoJInuecTBa BemecTna B 32 rpammax kuciopoaa O,?
A) 0,001 monw; B)2 monb; B) 32 mons; I') 1 moub.

13. Onpenenuts mossipuyto maccy H,SO,.
A) 78:107 kr/monb;  B) 98107 kr/mons; B) 98 kr/mons; I') 50-107 kr/mob.

14. Berpazuts Temnepartypy 27 °C B enununax usmepenus CU.
A)273K; B)117°C; B)300K; I')27°C.

15. Kak u3MeHWTCA AaBIE€HHE WICAIBHOIO Ta3a, HAXOMSIIEToCsd B IE€PMETUYHOMU
eMKOCTH nipH noBbiieHnu temneparypst ¢ 300 K go 450 K?

A) Boipacret B 1,5 paza; b) nonusutcs B 1,5 pasa;

B) Beipactet Ha 150 I1a; I') monusutcs na 150 Ila.

16. Kak u3MeHUTCS JaBleHUE UACAIBHOIO ra3a Mpu YBEJIMYEHUH KOHLIEHTpaIuu B 3
pasa v CHWKEHUHU TEPMOJIMHAMUYECKOU TeMIiepaTypsl B 2 paza?

A) ymenbmurtcs B 1,5 paza; b) yBenuuurcs B 1,5 pasa;

B) yBenuuutcs B 6 pa3; [') ymeHbmuTcs B 6 pas.
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17. Kakas pa6oTa coBEpIIAETCs HIeaIbHBIM Ia30M HPH PACIIMPEHHH OT 2 M° 10 7 M
u nnoctosiHHOM JaByiennu 100kI1a?
A) 500 x/Ixx; B)20xk/x; B) 50 mx/Dx; I') 0,02 xx.

18. UneanbHOMY Ta3zy cooOmuiu kojanuecTtBo TeroTel Q=5 k/[k. Kak usmenurcs
€ro BHYTPEHHSISI SHEPIUsl OH COBepIIUT padboty A=3 kJ[x?

A) yBennuutes Ha 2 kJIx; B) ymenwiutces Ha 2 kJIx;

B) yBemuutcs Ha 8 k[[x; 1) ymenbmurcs Ha 8 kJ[xk.

19. OnpenenuTs K.IL.J. MPOIIECCa, €CIIU Ta3 MOJIYYHI OT HarpeBaTessh KOJIMIEeCTBO
TertoThl 9 kJk, a oxsaautento nepegan 6 kJx.
A)1/4; b)2/3; B)1/2; T)1/3.

20. KakoBa temmnepaTtypa oxjaaurtens npu uukie Kapno, ecom k.m.j. mukna 0,2, a
TemriepaTypa Harpesateis 400 K?
A)333K; b)80K; B)320K; I')480K.

2 cemecmp

1. Kak wu3MeHMTCS cCWia B3aUMOJEHCTBUS [JBYX TOYEUHBIX 3aps/ioB, €CIU
AIIEKTPUYECKUI 3aps]l Ka)XJ0ro YBEJIWYUTh B 3 pa3a, OJHOBPEMEHHO YBEIUYMB
paccTosiHME MEXly HUMU B 3 pasa?

A) He u3Menutcs; b) yBenuuutes B 3 pasa;

B) ymenpmutcs B 3 paza; I') yBenmuutcs B 9 pas.

2. KakoBa HampspDKEHHOCTh JJIEKTPUYECKOTO TIOJS, €CIM Ha TOYEUHBIM 3apsia
BennuuHbl 0,2 Kit geiictyer cuita 100 H?
A)20B/m; B)500B/Mm; B) 0,002 B/m; T') 20 B.

3. Uemy paBeH MOTEHIIHAIT SJICKTPUUECKOTO OIS B TOYKE, B KOTOPOH AJIEKTPUUECKUI
3apsa BeauuuHoi 0,03 K obnanaer sueprueii 0,18 J1x?
A)15B; b)0,054B; B)21B; I')6B.

4. HaliTu 3JI€KTPOEMKOCTh ABYX KOHIEHCATOPOB, eMKOCThIO 3 MK®D, coeTMHEHHBIX

NOCJIEIOBATENBHO.
A) 0,67 Mx®; b) 6 mx®; B)3 mx®; I') 1,5 mxd.

5. HailTu 351eKTpoeMKOCTh IByX KOH/IEHCATOPOB, EMKOCTHIO 3 MK®D, COe IMHEHHBIX

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

6. B ogHOpoHOE 3nekTpudeckoe mnojie ¢ HanpsbkeHHOocTh £E=1800 B/M momecTunu
JTUAJIEKTPUK C JHUAJIEKTPUUYECKON MPOHMUIIAEMOCThI0 £=6. KakoBa HampsKeHHOCTb

NOJISI BHYTPH AUDJIEKTpUKA?
A) 300 B/m; b)50 B/m; B) 150 B/m; I') 1080 B/m.
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7. Kakoy 3apsi JOJDKEH MTPOMTH Yepe3 MOMEPEUYHOE CEYEHNE NPOBOAHMKA 32 |

MUHYTY, YTOOBI TOK ObLT paBeH 60MKA?
A) 10°Kin; B)6010°Kx; B) 10°Km; I)3,610° K.

8. Kakoi1 Tok moteder uepes pe3uctop conporubiaeHuem R=2500 Om nipu pazHoctu

MMOTESHIIHMAJIOB Ha ero KoHIax 10B?
A)250 A; B)250mMA; B)4wmA; T)4A.

9. Kakast aHeprus BolIeJISIETCS B TPOBOHUKE ¢ conpotuBiaeHreM 300 Om 3a

NOJIMMHYTBI Ipy ITpoTeKaHuu Toka 200 MA?
A) 6 JIx; b) 1800 Ix; B)360 Ix; I')9 xx.

10. JIBa pe3uctopa, conpoTuBiaeHreM 2 OM KaxK]blil, COEIMHEHBI ApaUIEIIBHO.

KakoBo conmpoTHBIeHUE TAKOTO COCAMHEHUS?
A)40M; B)10Mm; B)2O0Owm; I')3 Owm.

11. DaextpoH (3apsix -1,6 10" Kir) Brerern co ckopocTsio V=5 M/C B OJHOPOIHOE
MarauTHoe noje B=300 MkTn neprneHaAuKyIapHO JUHUSAM UHAYKIUU. OnpeaeanThb

3HAa4YCHUEC CHUJIBI, I[CﬁCTBYIOHICﬁ Ha IMMPOTOH B MAarHuTHOM I10JIC.
A)2,410°H; B)2,410%°H; B)2,410"°H; I')0H.

12. Kak u3MeHHTCs cuia AEHCTBUS OJTHOPOJHOTO MAarHUTHOTIO MOJISl HA 3JIEKTPOH,
€CJIM YToJI MEXAY CKOPOCTHIO IEKTPOHA U BEKTOPOM MAarHUTHON UHAYKIUU
n3MeHUTH oT 30° 10 90°?

A) yBenmuuunted B 2 paza; b) ymMeHbluTcs B 2 pasa;

B) yBenuuurcs B 3 paza; [') ymenpmmTes B 3 pasa.

13. Onpenenute BepHOE HarnpasiieHue cuiibl JIopeHna A1 OTpULIATEIBHOTO 3aps/ia.
—

v v v v
-q § -q g g EI E] g
@_} > X [ 3 - - <—_q‘>—>
FI Fl
A b B r

14. OnpenenuTh BEpHOE HANPABICHUE TUHUN MHAYKIIUM MAarHUTHOTO OIS
IIPSAMOJIMHEWHOTO IPOBOIHHUKA C TOKOM.

AT AT AT AT
A ~——B —— B r

15. Kak u3aMeHUTCS MHAYKLKS MarHUTHOTO TOJIs, CO3/1aBaeéMOT0 OECKOHEYHO
JUIMHHBIM ITIPOBOJAHUKOM, €CJIM CHJIy TOKA yBEIWYUTH B 1,5 pa3a, a TOUKy
HAOIOICHUS YIaJUTh Ha paccTosiHue B 3 pasza Oonbiiee?
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A) ymensimres B 2 pa3a; b) yBenuuurcs B 2 pasa;
B) e usamenutcsa; [I') ymensmmtcs B 1,5 pasa.

16. Eciiu cuity Toka B IBYX MapajulesIbHbIX MPOBO/IAX YBEJIMUYUTD BJIBOE, a
paccTosiHUE MEX1y HUMU YMEHBIIUTH B 3 pasa, TO CHJIa UX B3aUMOJEHCTBHUSL. .
A) yBennuutes B 12 pa3; b) yBenuuutcs B 6 pa3s;

B) ymensmutcs B 6 pa3; ') ymenwiutes B 12 pas.

17. Ilnockuii koHTYp momaapo S=200 oM’ HAaXOJUTCS B MOCTOSIHHOM OJTHOPOJHOM
MarHuTHOM mnoJje ¢ uaaykuueit B=0,3 Tx tak, 4To IMHUM MarHUTHON UHAYKIUU
IPOHMU3BIBAIOT IIOMIAAB MO yriaoMm 60° Kk HopManu KOHTypa. OnpeleanTs NOTOK
MarHUTHOW UHIYKIIUU YEPE3 KOHTYP.

A) 0,03 B6; b)0,3B6; B)30B6; I')3 mB6.

18. Kak u3MEHUTCS MOTOK MarHUTHOW MHIYKUUHU YEPE3 KPYTJIbIA IIJIOCKUN KOHTYP,
€CJIM MAarHUTHAs MHIYKIUS YMEHbIIUTCSA B 3 pa3a?

A) yBenuuutes B 3 pasza); b) ymenwiutes B 1,5 pa3s;

B) ymenbmutcs B 9 pa3; I') ymensiuutes B 3 pasa.

19. MaruuTHbIN IOTOK Yepe3 MPOBOJAIINN KOHTYP U3MEHSETCS PABHOMEPHO TaK, YTO
3a 5 muHyT Bo3poc ¢ 0 B6 no 10 B6. Onpenenuts 3/]C B KOHTYpE.
A)0,5B; b)2B; B)0,03B; I')50B.

20. ITpoBosIIas paMKa IUIOLIAgbI0 S=9 cM” BPAIAETCs C YIIOBOI CKOPOCTHI0 0=6
¢’ B otHOPOIHOM MarHuTHOM mojie ¢ B=0,45 Ti1. OnpeenTh MaKCUMaIbHOE
3nauenue J/]C B pamke.

A)2,43wmB; B)3kB; B)67,5mxB; I') 83 B.

21. KakoBa u3iy4aTeibHOCTb R abcomoTHO yepHoro tena npu temneparype 20 °C?
A) 9 MBt/™M*; B)418 Br/m*; B) 1,7-10° Br/m*; T') 1 MxBr/™m.

22. Kak u3aMeHHUTCs U31y4aTeIbHOCTh aDCOMIOTHO YEPHOTO TeJa, €CIIU TeMIEpaTypa C
300 K yBenuumiace Ha 300 K?

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

B) yBenuuurcs B 16 pa3; ') He uaMeHuTCs

23. KakoBa ayimHa BOJIHBI, HA KOTOPYIO TPUXOJUTCS MAaKCUMYM DHEPTUU W3ITyUICHHSI
abCOTIOTHO YepHOTO Tea mpu Temmneparype 36,6 °C?
A) 9,37 mxm; B) 79,23 mxMm; B) 0,63 mxm; I') 0,48 mkwm.

24. Onpenenuth Maccy (POTOHA U3IIYICHUS C IITUHON BOJIHBI 550 HM.
A)9,1-107 kr; B)1,67-107 kr; B)4,02:10% kr; T)6,67-10™" kr.

25. KakoBa paboTa BbIX0JIa JIEKTPOHOB U3 MeTasuia, eciau GorordexT HaunHaeTcs
1py yactote u3nydeHus 5,28-10' 'y u Bbimie?
A)3,5-10" JIx; B) 1,6-10"° Ix; B)4,0-10™"° JIx; I)4,7-10™"° Tx.
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26. CormacHo mnocrtynaram bopa, onpenenuTe MOMEHT HMITyJbCa 3JEKTPOHA Ha
cTaruoHapHoi opbute ¢ n=3. [Toctosuuas [anka /=1,05-10"* Ix-c.
A)3,15:107* Jx-c; B) 1,05-10°* x-c; B)2,1-107* k-c; T)4,2-107* Ix-c.

27. Slnpo 4Be7 UMeeT. ..
A) 4 nelitpona u 7 npotoHoB; b) 4 HeliTpoHa u 3 npoToHa;
B) 4 npotona u 7 Heitirponos; I') 4 nmpoToHa u 3 HEUTpOHA.

28. UeMy paBHO cpefHee BpeMsi )KH3HU T PAJUOAKTUBHOTO SIpa, €CIU TTOCTOSTHHAS
paIHOAKTHBHOTO pacraja paBHa | u'?
A)0,28-10°¢c; B)60c; B)3600c; Il c.

29. Kak M3MEHHUTCS aKTUBHOCTB M30TOMA C MOCTOSTHHOM paliOaKTUBHOIO pacnajia
A=1 mun’' 3a Bpems t=41,6 c?

A) yMEHBIINUTCS TIOYTH J10 HYJIsI; B) ymensiutes B 1,4 pasa;

B) ymensmutes B 1,17-10" paza; T') ymenbumres B 2 pasa.

30. B pesynprare sSaepHOM peaKkuuu N+ He'->X+H' obpazoBasiocs sapo X.
CKOJIBKO HYKJIOHOB BXOAMT B COCTaB spa X?

A)17; B)§;, B)9; I)O.

Kpurtepun n mkana oueHMBaHUA 10 OLEHOYHOMY cpeacTBy «TecTh»

[IIxana OlIEHUBAHUSA Kpurepuii oniennBanus
(nHTEpBaN 0aNIOB)
5 KoHTponbHas paboTa BBIIIOJTHEHA Ha BBICOKOM YPOBHE (IIpaBHJIbHBIC
otBeThl anbl Ha 90-100% Bompocos/3a1ay)
4 KonTtponbHas paboTa BEITIONHEHA HA CPETHEM YPOBHE (MPAaBUIILHBIC
OTBETHI 1aHbl Ha 75-89% Bompocos/3aga4)
3 KonTponbHas paboTa BEIIIOJTHEHA HA HU3KOM YPOBHE (TIPaBUIIbHBIC OTBETHI
nanbl Ha 50-74% BonpocoBs/3a1ay)
2 KonTtposbHas paboTa BHIIIOTHEHA Ha HEYIOBJICTBOPUTEIILHOM YPOBHE
(IpaBUIIBHBIE OTBETHI AaHBI MeHee YeM Ha 50%)

OueHoYHbIE CpeACTBA ISl IPOMEKYTOYHON aTTecTalMU (IK3aMeH)
Teopernuyeckue BONpocCkI
1 cemecmp

1. Cucrema orcuera. Tpaektopus. [IyTe. [lepemenienue.

2. Cxopoctb. Yckopenue. TaHreHunaabHOE U HOPMaIbHOE YCKOPEHUE.
3. KunemaTuka v XxapakTepUCTUKU BPAIIATEIIbHOTO JIBUKEHUS.

4. 3akonsl HetoTona. Cuna. Umnynbc. Macca.

5. Cuiibl B ipupojie. Busibl B3auMoaenCcTBUS.

6. 3aKOH COXpaHEHUSI UMITYJIbCA.

7. JIBM>KEHUE Tella IEPEMEHHOM MacCChI.
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8. KoncepBaruBnbie cuiibl. Pabota. MOIIHOCTS.

9. Kunetnueckas sHeprus. [loTeHmansHas 3Heprusi.

10. 3akoH cOXpaHEHHS SHEPTUH.

11. Hentp macc. /IBuKeHrE LEHTpA Macc TBEPAOTO Tena.

12. Moment unepuuu. Teopema IllTelinepa.

13. KuneTnueckas sHEPTUs BpalllCHUS.

14. MomeHT cuiibl. MOMEHT UMITYJIbCA.

15. Pabota npu Bpamienuu tesaa. OCHOBHOE ypaBHEHUE JUHAMUKH
BpAILlaTEJIbHOTO IBUKEHUS.

16. 3aK0H COXpaHEHHs] MOMEHTA UMITYJIbCa.

17. Ilpeo6pazoanus ["ammnes. [Toctynater CTO.

18. IIpeobpazoBanus Jlopenna. CneacTBus u3 npeodpazoBanuii Jlopenma.

19. HemnepuuanbHble CUCTEMBI OTCUETA.

20. KonebarensHbrit poniecc. ['apMonnveckue kojaebanus. Y paBHCHHE
rapMOHHYECKHX KoseOaHui. XapaKTepUCTUKU KOJIeOaHuH.

21. VYpaBHeHHE 3aTyXaroMIMX KOJEOaHUI U ero peleHue.

22. YpaBHeHUE BBIHY)K/ICHHBIX KOjle0aHuH U ero peiieHue. PesoHaHc.

23. IIpyxuHHbIA MaATHUK. DU3MYECKUN MassTHUK. MaTeMaTU4ECKUI MAsITHUK.

24. CnoxxeHue rapMOHUYECKUX KOJICOaHH.

25. MexaHn4eckue BOJIHBI. YpaBHEHHE OeryIiei BOJIHBL. AMIUIMTY/AA, 4acToTa,
JUTMHA BOJIHBI, (Da30Basi CKOPOCTh BOJIHBL. BoIHOBOE ypaBHEHHE.

26. [punun cynepno3utiuu BosiH. MaTepdepenins BoiH. CTOsUME BOTHBL.

27. 3BykoBbie BoHBL D¢ dekT Hormepa. Yasrpassyk. Muppas3Byk.

28. Cuna Apxumena. Y ciaoBue IIaBaHus TeJl.

29. YpaBHeHHE HEPa3pbIBHOCTU CTpyH. YpaBHeHue bepnymnmu. JlamuHapHOoe n
TypOynenTHoe Tedenue. Yucno PeitHonbaca.

30. OCHOBHBIE TOJIO)KEHHSI MOJIEKYJIsIpHO-KuHeTndecko Tteopun (MKT).
OCHOBHBIE MOHATHUS U OMPENETICHHSI MOJIEKYIIPHON (DUZHUKH.

31. Uneanbubiii ra3. CBoiiCTBa HACATBHOrO Ta3a. TepMOAMHAMHYECKHUE
NapaMeTpbl COCTOSIHUS.

32. OcuoBHoe ypaBHeHue MKT (VYpaBuenue Kiaysuyca). VYpaBHeHue
COCTOSIHMSI MiealibHOTO Ta3a (YpaBHeHue Menneneesa-Kianeiipona).

33. N3onpoueccsl, 3aKOHBI U30MPOLECCOB. P-V AUarpaMMbl H30ITPOLECCOB.

34. YpaBuenue Ban-nep-Baanwca. [lonpaBku ypaBHenus Ban-nep-Baanbca u
ux ¢usznuecknit cmbici. M3otepmel Ban-nep-Baansca.

35. Pactipenenenne MakcBemia. XapakTEpHbIE CKOPOCTH pPACHIpPEEICHUS
Makcgema.

36. Pacnpenenenue bonbuimana. bapomerpuueckas hopmyna.

37. SIBnenuss mepeHoca B TEPMOAMHAMUYECKH HEPABHOBECHBIX CHCTEMAX.
TennonpoBomHocTs. Juddysus. Bs3kocTs.

38. Uucino  cremeHeil  cBOOOABI  MOJIEKYNbl.  BHYTpeHHssT  sHeprus
TEPMOJUHAMUYECKON CUCTEMBI. 3aKOH PAaBHOPACIPEIECICHUSI SHEPTUU 110 CTENECHSIM
CBOOOIEL.

39. Pabora, coBepiiaemasi CUCTEMO TIpu U3MeHeHUu oObema. OmnpeneneHue
paboThl, COBEPILIAEMON TEPMOAMHAMUYECKON CUCTEMOM MPHU U30IpoIieccax.
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40. Ilepoe Hawano tepMoauHamuku. CHeACTBUS M3 TMEPBOTO Hayaja
TEpMOAUHAMUKHU. VI3MEHEHNE BHYTPEHHENW SHEPIUU IIPU U30IIPOLIECCAX.

41. KonmnuecTBO TEIIOTHI. AnuabaTUUecKuil mpoiecc. Y paBHEHHE aauadarthl.
P-V nuarpamma anmabatudeckoro mporecca.

42. TennoeMKOoCTb. YpaBHeHue Mariepa. [Tokazarenn aanadaThl
(koadunment Ilyaccona).

43. IlonmuTponHeIi mpouecc. YpaBHEHUS NOJUTPOIIbI, TOKA3aTEb MTOJIUTPOIIHI.
[Tokazaresp MOAUTPOIIBI 1Sl U30MPOLECCOB.

44. TennoBas mamuHa. Kpyrosele mpoueccel: p-V amarpamma, paboTa mnpu
Kkpyrosom npouecce, KIT/I.

45. luxkn Kapno: p-V nuarpamma, omucanue npoieccoB uukma, KIII.
Teopema Kapho.

46. TepMoguHAMUYECKOE ONpPEAEIICHNE SHTPOIIHH. Cratuctuyeckoe
onpenaeneHue 3HTponur. OCHOBHbBIE CBOKMCTBA YHTPOIIHH.

47. U3MeHeHue  SHTpPONIMM  OpH  uU30mpoueccax.  Brtopoe  Hayano
TepMoauHaMuKU. CleICcTBUS U3 BTOPOro Hayana TEPMOJIUHAMUKH.

2 cemecmp

1. DnekTpuueckuil 3apsia U 3aKOH €ro coxpaHeHust. 3akoH Kyiona.

2. Dnexktpuueckoe noJie. HanpsskeHHOCTh 3JIEKTPUYECKOTO TTOJIA.

3. Teopema I'aycca u €€ mpuMeHEHHE.

4. PaboTa ipu iepeMeIeHnH 3aps/a B JIEKTPUIESCKOM TI0JIE.

5. Hupkysanus Bekropa E.

6. [ToreHuuan u pa3HOCTh MOTEHIIUATIOB. DKBUIIOTEHIIMAILHBIE TOBEPXHOCTH.

7. CBsi3b MEXly HAPSHYKEHHOCTHIO U TTOTEHIIMATIOM.

8. JIN3NIEKTPUKHU U POBOJIHUKH B AJIEKTPUYECKOM IIOJIE.

9. BEKTOp 37EKTPUUECKOTrO CMEIIICHHS.

10. Dnexrpoemkocts. Konnencarop. CoeiMHEHUE KOHACHCATOPOB.

11. DHeprus 3apsKEHHOTO KOHAEHCATOPA. DHEPIUS JIEKTPUUECKOTO MO,

12. IlocTosAHHbI  dnekTpuyeckud TokK. Cuina ToOkKa, IUIOTHOCTh — TOKAa.
Conporusnenue. Dnekrpoaskyias cuia (3C).

13. 3akon Oma fJ1s1 ydacTKa U MOJTHOM LIeTIH.

14. 3axkon [Ixoyns-Jlenna.

15. PazBerBnennbie dnekTpudeckue renw. [IpaBuina Kupxroda.

16. MarnutHOe mosie. MarHuTHasi MHIYKUMS W HaNpsHXKEHHOCTh MAarHUTHOTO
TOJIA.

17. 3axon buo-Casapa-Jlannaca u ero npuMeHEHUeE.

18. BzaumopeiicTBre TOKOB. 3aKkOH Amriepa.

19. DnexTpuyeckas yactuua B MarHuTHOM mosie. Cuita Jlopenia.

20. CuitoBble JIuHUM MarHutHoro nodst. Lupkymsiius BekropoB B u H. Teopema
O TMOJIHOM TOKE.

21. MaruuTHbIi oToK. PaboTa o nepeMenienrto Toka B MarHuTHOM TIOJI€.

22. SIBneHue 3JeKTpOMarHuTHOM MHAYKIMK. 3aKkoH Papanes. Bpamienue
PaMK{ B MarHUTHOM TIOJIE.

23. SBneHne camonHAYKUMH. NHIYKTUBHOCTh KOHTYpA.
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24 VMI3MeHeHue TOKA MPU 3aMbIKAHUU LIENU U PA3MbIKAHUH 1IETTH.

25. DHeprusi MarHUTHOTO TMOJIs. DHEPIUsl KOHTYPA C TOKOM.

26. KonebatenbHbiii KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS.
®opmyiia ToMcoHa.

27. 3atyxarouiue u BhIHY>KJEHHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMSI.
HuddepennnanbHoe ypaBHeHHE KOJIEOaHUHN 1 €ro pelleHue.

28. IlepemenHbIi TOK. 3akoH Oma J1J1s1 IEPEMEHHOTO TOKa. MOIITHOCTh
NepeMEHHOT0 ToKa. BEeKTOpHbIE quarpaMmel.

29. OcHOBHBIE 3aKOHBI reoMeTprudeckoit onTuku. [punnun depma.

30. ®opmyna ToHkoi muH3bL. llocTpoeHne M300pakeHUil B TOHKUX JIMH3aX.
dokyc, PoxycHOE pacCTOSIHUE, OTITUYECKAsT CUIIA.

31. UaTepdepennus ceera. {udpaxmus ceta. [Tpumepsr.

32. Tlonsipuzanus cBera. 3akoH Mantoca. 3akoH bproctepa.

33. Ilornomenue ceeta. 3akod byrepa.

34. IIpencrapieHre cBeTa KaK 3J€KTPOMATHUTHOM BOJIHBI.

35. TenoBo€ MU3IIy4EHHUE U €T0 XapakTepucTuku. 3akoH Kupxroda.

36. AGcomtotHo yepHoe Teno. Popmyna Penes-/[xuHca.

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

38. ®opmyna [nanka. @OTOHBI.

39. laBnenue ceera. ®otoadpdext. YpaBuenue Gpotodrddexra.

40. Db dextr Komnrona.

41. Anepnas momens aroma. Iloctynmatet bopa. AtoM Bomopoma U
BOZIOPOIONIOA00HKIE aTOMEBI 110 bopy.

42. Bonnsl e bpoitg. CoOOTHOLIEHHE HEONPEIEIEHHOCTE.

43. BonnoBas ¢yskuus. Ypasuenue lpenunrepa.

44. Atom BoJOpoAa B KBaHTOBOM MexaHuke. KBaHToBbIe uncina. OepMUOHBI U
6030861 [Tpuammn [Maymm. [lepuonndeckas cucrema snemenToB MeHzemneena.

45. CocTaB ¥ XapaKTepUCTUKH ATOMHOTO spa.

46. [ledeKT Macchl U DHEPTUS CBSI3U sApa. DHEPreTUKA SJIEPHBIX PeaKUi.

47. PannoakTUBHOCTb. 3aKOH paJIMOaKTUBHOIO pacnaja. AKTUBHOCTb.

48. SnepHble peakiuu: o-pacnaj, B-pacnaj, y-uznydeHue. [IpaBuia cmeleHus.
Hewrpuno

49. Peakuiuu iefieHUs1 M CUHTE3a aTOMHBIX sifiep. SliepHble peakiuu Mo/
JIEMCTBUEM HEMTPOHOB. LlenHbIe peakuuu.

IIpakTHyeckue 3aaHus
1 cemecmp

3agaua 1. JIBiKeHHE MaTepHaibHON TOYKM 3aJaHO ypaBHEHHeM x=At+Bf,
rae A=4 m/c? B=-0,05 m/c’. Ompeaenntb MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTb
TOYKM paBHA HyJ10. HaliT B 3TOT MOMEHT BPEMEHU KOOPAUHATY U YCKOPEHUE.

3agaua 2. MartepuaiibHasg TOYKa BpallaeTcsi Ha pacCTOSAHUU r=20 CM BOKpPYT
HEMOJBMKHOM OCH MO 3aKOHY go=A+Bt+Ct3, rie A=3pan, B=-1 paz:/c3,
C=0,1 paz[/c3. B MomenT BpemMenu ¢=10c omnpenenuTh TaHTE€HUHAIBHOE d,
HOPMAJILHOE @,, U TIOJTHOE a YCKOPEHUSI TOUKHU.

24



3apaua 3. Ha tmagkom crone yexxut Opycok maccoit m=4 kr. K Opycky
MPUBS3aHBI JBA MIHYpa, MEPEKUHYTHIE Yepe3 HEMOABUKHBIC OJIOKH, MPUKPEIIIEHHBIC
K MPOTUBOMOJOXKHBIM KpasiM cTojia. K KOHIIaM IIHYpOB MOJBELIEHbI THMPU, MACCHI
KOTOpbIX m;=1 Kr u m,=2 kr. HaliTu yckopeHue, ¢ KOTOPbIM JBUXKETCA OPYCOK, U
CUJIY HATSDKEHHUS KaXK]I0ro U3 IHYpoB. Maccoil 0JI0KOB U TpeHHUEM NpeHeOpeyb.

3anaua 4. MatepuanibHasi ToOuka Maccod m=3 KI' JABHWXKETCS MOJ JIeHCTBUEM
HEKOTOpOil cuibl F cormacHo ypasrenuto x=Cr'+Df, rane C=2 m/c>, D=-0,1 m/c’.
HalitTn 3HaueHust 3TOW CHJIbI B MOMEHTHI BpemMeHU #1=1 c u /=2 c. Onpenenursb
MOMEHT BPEMEHU, KOTJ]a CHJIa paBHA HYJIIO.

3agauya 5. Opyaue, ®KECTKO 3aKpEIJICHHOE Ha KEJIe3HOJOPOKHOM miaTdopme,
IPOU3BOAMT BBICTPEIN BJIOJIb IOJOTHA KEJIE3HOM TOPOru noj yrioMm ¢=60° K JUHUH
ropuzoHTa. Onpenenutb ckopocTh U oTKata miatopMbl, €CIU CHapsi BbUIETAET CO
ckopocThio =600 m/c. Macca mnatdopmsl ¢ opyaueM u cHapsaamu M=15 1, macca
oaHoro cHapsiga m=20 Kr.

3anpaua 6. Illap maccoit m;=10 Kr, ABMKYITUHACS CO CKOPOCTHIO ;=4 M/C,
CTAJIKMBAETCS C IIAPOM MacCOM m,=4 Kr, CKOPOCTh D, KOTOPOTro paBHa 12 m/c.
CuuTas ynap npsiMbIM, HEYIPYTUM, HAUTH CKOPOCTH U IAPOB MOCTE yaapa B IBYX
ciayyasix: 1) Masblid map HaroHsieT OOJBIION 1ap, ABUKYIIUNUCS B TOM ke
HaIpaBJIeHUH; 2) mapbl ABUKYTCS HABCTPEUY JIPYT APYTY.

3amauya 7. Jnsg cxatus HOpYKMHBI Ha X;=1 CM HYXHO MPWIOKHUTh CHILY
F=10 H. Kakyo paboTy HY>XHO COBEPIIIHNTH, YTOOBI CXkKaTh MPYKUHY Ha X,=10 cm?

3amauva 8. Onpenenutb TMHEHHYIO CKOPOCTh U IEHTpA I1apa, CKATUBIIETrOCs
0€3 CKOJIbKEHUS 110 HAKJIIOHHOM TIJIOCKOCTH BBICOTOM A=1 M.

3agaya 9. Touka coBepmaeT rapMoHuueckue kojebOanus. Haubonbiee
CMEIIEHUE X,,, TOYKA PABHO 5 CM, HAMOOJBIIAS CKOPOCTH U= 10 cm/c. Haittu
YTIIOBYIO YaCTOTY @ KOJIEOAaHUN U MAKCUMAIIbHOE YCKOPEHUE A, TOUKH.

3agaya 10. I'py3ux maccoit m=400 r, mOABEIICHHBIN K MPYKUHE, KOJIeOneTcs
10 BEPTHUKAIHM ¢ nepuoaoM 7=1 c. Onpeaennurpb KeCcTKOCTb k IPYKUHBI.

3amaya 11. CkoIbKO aTOMOB COJEPKUTCA B PTYTH: 1) KOJTMYECTBOM BEIIECTBA
v=0,2 Momp; 2) maccoit m=1 r?

3agaua 12. Onpenenutrs KOJUYECTBO BEIIECTBA V BOJOPOAA, 3AMOJIHSIONIETO
cocya 00beMoM V=3 11, ecu KOHLIEHTPALMS MOJIEKYJI ra3a B cocyie n=2 10" M7,

3apava 13. B 6autone naxoautcs ra3 npu temnepatype 7,=400 K. [{o xakoii
TeMIiepaTypsl T, HaJl0 HarpeTh ra3, 4TOObI €ro JaBJIeHUE YBEIUUUIOCh B 1,5 paza?

3agaua 14. bamwton BmectumocThio V=201 3amojHEH a30TOM IpH
temriepatype 7=400K. Korma uyacte raza u3pacxoioBasid, JABJICHHE B OaJJIOHE
nonusunoch Ha Ap=200 klla. Omnpenenuts Maccy m H3PACXOJOBAHHOIO Tas3a.
[Iponiecc cunuTaTh N30TEPMUUECKHM.

3apaua 15. OmnpenenuTh IUIOTHOCTh p BOASHOTO Iapa, HaXOISIIETroCs IOA
napienreM p=2,5 Ila u umeroniero remneparypy 7=250 K.

3amauva 16. MpeanbHbiii ra3 cosepmiaer 1ukia KapHo mpu Temmeparypax
xononuibHuKa 75=290 K u temnootnarunka 77=400 K. Bo ckoJIbKO pa3 yBeIMYHUTCS
KI1JI # 1uKia, eciu TeMIepaTypa TeIUIo0TAaTarnKa Bo3pacteT 10 13 =600K?

3amaua 17. I'a3, coBepmaromumii nukn Kapho, otaan teronpueMHuKy 75%
TEIJIOTHI, TIOJYYEHHOW OT Temnootnatyuka. Omnpenenutrs Temneparypy 713
TEIUIONPUEMHHKA, €CJIM TeMrepaTypa Terootaatuuka 77=400 K.
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3apaua 18. Ilpu kakoil TemrepaType CpelHssl KUHETHYECKas 3Heprus <g,>
TOCTYNATEILHOTO JIBIKEHHS MOJIEKYIIBI ra3a paBHa 4,14 10 ' JIx?

2 cemecmp

3agaua 1. 3apsaaer O1=1 MxkKnn u Q,=-1 MkKi1 HaxoasTcs Ha pPacCTOSTHUM
d=10 cM. OmnpenenuTh HANPSKEHHOCTh £ U MOTEHIMal ¢ MOJid B TOYKE, yIaJeHHOM
Ha paccrosiHue =10 cM OT mepBOro 3apsjia W Jexalled Ha JUHUHU, MPOXOASIIeH
yepe3 NepBbli 3apsl NEPHEeHANKYISPHO HanpasieHuto ot Q1 Kk O,.

3apaua 2. Ha nByx OECKOHEUHBIX MapauieIbHBIX IJIOCKOCTSIX PAaBHOMEPHO
pacIpeeleHsl 3apsabl C MOBEPXHOCTHBIMH IUIOTHOCTAMH 01=0,2 MkKi/M® 1
0,=-0,3 MKkKn1/m”. OnpeienuTh HAPSHKEHHOCTD MOJISl MY  CHAPYKH ILIOCKOCTEH.

3amauya 3. /[Ba konumeHcatopa 3nekTpoeMKocTaIMU C;=3 MK® u C,=6 mx®d

COEIMHEHbI NapajulesibHO U npucoeanHensl kK 0atapee ¢ DJC =120 B. Onpenenuts
3apsaasl Q) u O, KOHJIEHCATOPOB U pazHOCTU noTeHuuanos U; u U, Mexy 00KIaI0K.

3anaua 4. Tpu konaencaropa eMkocTsIMU C;=1 Mk®D, C,=2 MK® u C3=3 Mx®D
MOTYT OBITh COEIMHEHbl NapaJlIeNbHO WM MOcieAoBaTelibHO. B kakom ciiydae
€MKOCTb OaTapeu KOHJIEHCAaTOPOB OO0JIbIIIE U BO CKOJIBKO pa3?

3agaua 5. Cuia Toka B MPOBOJHUKE paBHOMEpPHO HapacTaeT ot [y=0 mo =3 A
B TeueHue Bpemenu =10 c. Onpenenuts 3apsan O, NpOWEAININANA B TPOBOJIHUKE.

3amauva 6. Tpu pesucropa conpotuBieHusiMu R;=1 Om, R,=2 Om u R;=3 Om
MOTYT OBITh COEIUHEHBbI MapajuIeIbHO WM MOCIeaoBaTeNbHO. B Kakom ciydae
COTPOTHUBIIEHUE OOJbIIE U BO CKOJBKO paz?

3apaua 7. Cwiia Toka B npoBoAHMKE conpoTuBiaeHneM R=100 Om paBHOMEpPHO
Hapactaet ot ;=0 10 Il,,=10A B Teuenue BpemMenu 1=30c. Onpeaenuts
KOJIMYECTBO TEIUTIOTHI (J, BBIIECIUBIIEECS 3@ 3TO BPEMS B IPOBOJHUKE.

3agaua 8. Ilo mpoBoay, COrHyTOMY B BHJZI€ KBajpaTa co cTopoHou 60 cwM,
TEYeT MOCTOSHHBIN TOK 3 A. HaliTh HHAYKIMIO MAarHUTHOTO MOJIS B IEHTPE KBAIpaTa.

3amaya 9. [lo oOMOTKEe OYeHb KOPOTKOW KAaTYIIKH PaAnycoM r=16 cM TedeT
Tok [=5A. Ckonbko BHUTKOB N TIPOBOJIOKM HaMOTaHO Ha KaTyllKy, €ciu
HaIpPsHKEHHOCTh H MarHUTHOTO MMOJIs B €€ eHTpe paBHa 800 A/m?

3amava 10. /[Ba 1IMHHBIX NapajuIeIbHBIX NPOBOJIa HAXOASATCS HA PACCTOSHUU
r=5 cM oguH ot Apyroro. [Io mpoBogaM TEKYT B HPOTHUBOIOJIOKHBIX HAIIPaBICHUIX
onuHakoBble TOKU 10 A xaxxawiid. HailTu HanpsKEHHOCTh MAarHUTHOTO MOJISL B TOUKE,
HaXOALIENCS HA PACCTOSHUM 7;=2 CM OT OJIHOT'O U ¥,=3 CM OT JPYyroro npoBoJa.

3apaua 11. Ilpsmoii npoBox mmHOM /=10 cMm, MO KOTOPOMY TEYET TOK
[=20 A, HaxoauTcsi B OJHOPOJAHOM MarHUTHOM Tnone ¢ uHayknuen B=0,01 Tmn.
Haittu yron o Mexny HanpaBieHUsIMU BEKTOpa B M TOKA, €CJIM Ha ITPOBOJ IEHUCTBYET
cuna 10 mH.

3amava 12. Beruuciaute paanyc R AYrd OKPY>KHOCTH, KOTOPYIO OIMCHIBAET
MPOTOH B MAarHUTHOM TMoJie ¢ UHAYKUMEH B=15 mTn, eciaum CKopocTh U MPOTOHA
paBHa 2 Mwm/c.

3apaua 13. B oxHopogHOM MarHuTHOM mnoje ¢ uHaykuumed B=0,01 Tn
HaXOAMUTCS MPSAMON MPOBOA JJIWHOM /=8 CM, pacroyOKEHHBIM NEPIEeHIUKYISIPHO
auHusAM uHAyKuud. [lo mpoBoay teuet Tok /=2 A. Ilox neiicTBUEM CHII ITOJISI IPOBOJ
NEPEMECTHIICS Ha paccTosiHue s=5 cM. Haiitu paboty 4 cui noJs.
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3agaua 14. B opgHOpogHOM MarHUTHOM nosie ¢ uHAaykuumed B=0,35 Tn
paBHOMEpHO ¢ wuacToToif n=480 MuH Bpaiaercs pamka, comepxarmas N=3500
BUTKOB MUiomanpio S=50 cm’. Och BpAaliGHHS JEKUT B IUIOCKOCTH PaMKH U
NEepHeHANKYJISpHA JMHUAM UHAYKIMU. Onpeaenuts Mmakcumanbayto 3J1C uaaykuuu
Emax, BOSHUKAIOIIYIO B paMKe.

3amava 15. B nenu men tox /=50 A. MICTOYHUK TOKa MOKHO OTKJIKOYHUTH OT
1enu, He pa3peiBas ee. Onpenenuts cuity Toka yepes t=0,01 ¢ mocne oTkiroueHus ee
oT uctouHuka Toka. Conporusienue nenu R=20 Owm, ee unaykTUBHOCTH L=0,] T'H.

3amava 16. MuayktuBHocTh L katymiku (6e3 cepiaeunuka) paBHa 0,1 mIH.
ITpu xakoii cune Toka / sHeprust W marautHoro nois pasHa 100 mx/Dx?

3agaya 17. KoneOaTenbHbIil KOHTYP COCTOUT M3 KATYIIKH HMHIYKTUBHOCTHIO
L=20 mxI'H u koHzeHcaTopa 31eKTpoeMKOCThI0 C=80 HD.

3anaua 18. UuayktuBHOCTH, L KONeOatenmpHOTO KOHTypa paBHa 0,5 mIH.
KakoBa gomxHa ObITh 2IEKTPOeMKOCTh C KOHTYpa, YTOOBI OH PE30HUPOBA HA JITTUHY
BOJTHBI A=300 M?

3anaua 19. [lotok sHepruu, U3nydaeMblil U3 OKOIIIKA MIAaBUJIBHOW ME€4YH, paBEH
34 Br. Onpenenuts Temneparypy I e, ecii ILIOManb OTBEPCTHS S=6 cM”.

3agauya 20. MakcuMyM  CHEKTpaJlbHOM  IJIOTHOCTH  DHEPreTHYECKOU
CBETUMOCTH 3B€3/Ibl COOTBETCTBYET JiuHE BOJIHBI A=550 HM. Onpenenursb
TEeMIIepaTypy MOBEPXHOCTH 3BE3/Ibl.

3amauya 21. Onpenenuth paboTy BbIXOJa A DJIEKTPOHOB M3 HATpHUs, €CIU
KkpacHas rpaauma ¢orodpdexra 4;=500 M.

3amauya 22. Ha mnoBepXHOCTh JUTUA TAJa€T MOHOXPOMATHUYECKUU CBET
(A=310 am). YT0oOBI IPEKPATUTH IMUCCHIO DJIEKTPOHOB, HY’KHO MPUIOKHUTH 3aTCPHKH-
BAIOIIYI0 pa3HOCTh noTeHmanoB U He menee 1,7 B. Onpeaenuts paboTy BbIxoaa A.

3agaua 23. Ha OMHKOBYIO IJIACTUHKY MaJaeT MOHOXPOMATHUYECKHH CBET C
JUTHHOU BOJTHBI =220 HM. OnpenenuTh MaKCUMAIbHYIO CKOPOCTh (DOTOAIEKTPOHOB.

3anaua 24. Onpenenutb IIUHY BOJHBI A U Maccy m (OTOHa C JHEPrueu
e=1 M»aB.

3amaua 25. JlaBnenue p MoHoxpomaTudeckoro ceta (A=600 HM) Ha yepHYIO
MOBEPXHOCTh, NEPHEHAUKYIIAPHYIO MajatomuM ydam, pasHo 0,1 mxlla. Onpenenurts
gnciio N HOTOHOB, NANAIOIMX 32 BpeMs /=1 ¢ Ha MOBEPXHOCTh MIOmMAIbI0 S=1 cM’.

3asaua 26. Beruucauts JMHY BOJHEL A, KOTOPYIO MCHycKaeT HOH renus He'
P MEPEX0Jie CO BTOPOTO IHEPreTUYECKOTO YPOBHS Ha NepBbIi. Caenarh Takol ke
TOJICYUeT A1 MoHa uTHs Li .

3anaua 27. Bpruuciauth SHEpruto (PoToOHA, HCIYCKAEMOTO TMPH TEpexoie
JIEKTPOHA B aTOME BOJAOPO/Ia C TPETHET0 SFHEPreTUUECKOTO YPOBHS HA NIEPBBIiA.

3amaua 28. 3a Bpems (=1 CyT aKTHMBHOCTb H30TOIIA YMEHBIIMJIACH OT
A=118 I'bk no 4,=7,4 I'bk. Onpenenurts nepuoj noiypacmnana 7, 3TOro HyKIua.

3apaua 29. 3a kakoe Bpems ¢ pacnajgaercs 4 HayajabHOIO KOJIMYECTBA SJEP
PaauoOaKTUBHOIO U30TOIA, €CJIA NEepUo/] ero noiaypacnaga 71i,=24 4?

3agaua 30. Onpenenuts NOPAAKOBBIM HOMEP Z U MacCOBOE UYMCIIO A YaCTHUIIbI,
0003HaYeHHON OYKBOM X, M DHEPTHIO AJIEPHON PEaKIINH:

94Be +21H — X + lon.
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KpuTepun n mKkajna oueHUBaHUs 110 OLEHOYHOMY CPeICTBY

NMPOMEKYTOYHbIH KOHTPOJIb (3K3aMeH)

Ixana oreHuBaHug
(uHTEpBaAN OAJITIOB)

Kputepuii onennBanus

OTIINYHO (5)

CryneHT 1iy0OKO M B TOJHOM 00BbEME BIaZeeT MPOrPAMMHBIM
MaTCpHaJIoOM. FpaMOTHO, HUCYCPHBIBAIOIIC U JIOTUYHO €TI0 H3JIaract B
yCTHOM Wi mucbMeHHOU popme. [Ipu 3TOM 3HAET peKOMEHIOBAaHHYIO
JIUTEPATypy, NPOSABIIAECT TBOPYECKUM IIOAXOM] B OTBETAX HA BOIPOCHl U
MPaBWJIbBHO OOOCHOBBIBAET NPUHATHIE PEIICHUS, XOPOIIO BIAJAECET
YMCHUAMU U HABBIKAMU ITPU BBIITOJHCHUU MMPAKTHUYCCKUX 3a1a4.

xoporio (4)

CryneHT 3HAaeT NpOrpaMMHBIA MaTepHajs, TPaMOTHO U IO CYTH
u3jaraeT ero B YCTHOM WIM THCbMEHHOW (opme, JomycKas
HE3HAYUTEIIbHBIE HETOYHOCTH B  YTBEPXKACHHAX, TPAKTOBKAX,
ONpENENCHUAX M KaTerOpUsAX WIM HE3HAUYUTEIBHOE KOJUYECTBO
omnOok. [Ipu 3TOM BiazgeeT HEOOXOAUMBIMU YMEHUSMU U HaBBIKAMU
IIPYU BBITNIOJHEHNUHU ITPAKTUYECKUX 3a/a4.

YAOBJICTBOPUTCIILHO

3)

CTyIeHT 3HAET TOJBbKO OCHOBHOM MPOTPpaMMHBIN MaTepual,
JOITYCKaeT HETOYHOCTH, HEOCTATOUHO YETKHE (POPMYIUPOBKH,
HENOCJIeI0BAaTENIbHOCTh B OTBETAX, U3JIaraéMbIX B YCTHOM WU
nucekMeHHOU hopme. [1pu 3TOM HEJOCTATOYHO BIIAICeT YMEHUSIMH U
HaBbIKAMU MPY BBIMOJIHEHUH MMPAKTHYECKUX 3a1a4. JlomyckaeT 110
30% omuOOK B M3JIaraeMbIX OTBETaX.

HEYIOBJIETBOPUTEIBHO

)

CTyaeHT He 3HaeT 3HAYUTEIbHOM YacTH MPOTrpaMMHOIO Marepuaa.
[Ipu 3TOM momyckaeT NMPUHIUIHAIBHBIE OMIHOKH B I0KA3aTeIbCTBAX,
B TPAaKTOBKE IOHATUH W KaTErOpHUH, NPOSBIISIET HU3KYI KYJIBTYpPY
3HaHUM, HE BJIAJCET OCHOBHBIMH YMEHHUSIMU U HaBBIKAMHU MPHU
BBIIIOJIHEHUM MpaKkTHYecKuX 3anad. CTyIeHT OTKa3blBaeTcs OT
OTBETOB Ha JIOMIOJIHUTEJIbHBIE BOMPOCHI
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JIncT n3MeHe U U NOIOJTHEHU N

/1

Buabl gononneHuii u
H3MEHEHUH

JlaTa v HOMEp MPOTOKOIIA
3acemanms kadenpsl (kadenp),
Ha KOTOPOM ObLTH
PacCMOTPEHBI B 0T00PEHBI
W3MEHEHUS M JOTIOTHEHUSI

[Moanwucs (¢ pacmmppoBKoOi)
3aBeayroliero kadeapoit
(3aBemyromux Kagenpamn)
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