[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOANMUCHI0
WUHbopmaumsa o Bnagenbue:

®WO: Kynpssues H e |
Tomeoen: npgpg;;%%zé%%%%@ﬁ{%g&fmc [BEHHOE BIO/KETHOE OBPA3OBATEJIBHOE
ik B

M CHIEI'O OBPA30OBAHMS MUHUCTEPCTBA CEJIBCKOI'O

[lata noanucanus’ = > o
YHUKabHbI IPOTPaMMHBL KITioY: XO34AUCTBA POCCUUCKOU ®EJTEPAIINA

7901284 POCCHHMGCKMI 1.0y AAPCTBEHHBIN YHUBEPCUTET HAPOJHOI'O XO3SIICTBA
TANA ]

UMEHU B.U. BEPHA ICKOI'O»
(YuuBepcuter Bepnaackoro)
Komnemx

[TpursaTo Y4ensm copeTom
Yrusepcutera Bepraznckoro
«26» Mapra 2026 r. npoTokon Ne 8

BRTCIIBHOM JICATE/IBHOCTH
Kynpssues M.T'.

PABOYAS TPOTPAMMA JIUCHUITIJIMHBI
C00.04.11 ®U3UKA
CrnenunansHocTs 31.02.01 JleyeOHoe nesio
Ha 6a3e ocHOBHOTO 00111€T0 00pa30BaHus
®opma 00yueHUs oOUHAS

Kypc 2 cemectp 3

banammuxa, 2026 r.



Pa6ouasi nporpamma qucuumianasl CO0.04.11 ®duszuka — MO: PI'YHX um. Bepuaackoro, 2026.

Pa6ouas nporpamma qucuumnuasl CO0.04.11 ®usuka pazpaboTaHa B COOTBETCTBUH C TPEOOBaHUAMHU
denepanbHOrO TOCYAaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPENHEr0 NPo(heCCHOHATILHOTO 00pa30BaHus O
cneransHocTH 31.02.01 JleueOHOE nemo, yTBEpKASHHOTO MpUKa3oM MuHHUCTEpCTBa mpocBemienust Poccuiickoit
®enepaumu ot 4 nrons 2022 rona Ne 526, 3apeructprupoBaH B Munucrepcetse roctunuu Poccuiickoit @eneparyu 05
asrycra 2022 roma, peructpannonsbiii Ne 69542 u yueGHOTO MI1aHA.



1 [lnanupyemble pe3yabTaThbl 00y4eHHs MO AUCHUILIHHE, COOTHECEHHbIE ¢
ycraHoBJeHHbIMUA B OIIOII CIIO uHauKaTOpPAMM JOCTHKEHHUS] KOMIIEeTeHIUi

1.1 Ilepeyenb KOMNeTeHIHI, POPMHUPYEMBbIX Y4eOHOM TUCHUIITINHOM

HWNHauKaTophl TOCTHKEHU KOMIETEHIHI

Ilnannpyemsble pe3yJbTaThl 00y4eHUs!

OK-3. IlnanupoBaTh U peanu30BBIBATH
cobcTBeHHOE  Mpo(decCHOHATBLHOE |
JMYHOCTHOE pasBuTHE,
HPEANPUHUMATENBCKYIO JIEITEIFHOCTh B
npodeccuoHaIbHON coepe,
UCTIONIb30BaTh 3HAHUS 1O (hUHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX
CUTYyaLUsIX.

3Hathb (3): coBpeMeHHYIO KapTHHY MHpPa Ha OCHOBE
€CTEeCTBEHHO-HAYYHBIX 3HAHUH, (hyHIaMeHTalIbHbIE
3aKOHBl (U3UKH, B T.4. (PU3UYECKHE OCHOBBI
MEXaHUKHU; MOJICKYJISIPHYIO ¢buzuky u
TEPMOJMHAMHUKY, JJIEKTPUYECTBO M MAarHETU3M,
ONTHKY, aTOMHYIO U AJIEPHYIO (PU3UKY; TEOPHIO U
METO/Ibl SKCIIEPUMEHTAJIbHBIX UCCIICJOBAHUMN.

Ymerb (Y): ucnonb3oBaTh (GU3HYECKUE 3aKOHBI
JUIsL  pemieHus 3aJad B MPOQECCHOHAIBHON
JIeATEILHOCTH; TPOBOJUTh SKCIEPUMEHTAIBHbBIC
MCCIICIOBAHUSI.

Baagers (B): MeTomamu penieHus] MHKCHEPHBIX
3aj1a4; METoAaMu 00pabOTKH IKCTIEPUMEHTAIBHBIX

HUCCIIEIOBAHUN.

2. Ilesin ¥ 3a1a4M OCBOCHUS Y4eOHOM TMCUMILIMHBI, MECTO AUCHUILIMHBI B

crpykrype OIIOIT
Jucnuniamna ®wusuka oTHocuTcs K oOs3arenpHor vactu  COO.08.06 0oCHOBHOM
npo(ecCHOHANLHOW ~ 00pa30BaTENBLHOM  TPOTpaMMBI  CpeaHEro  MpodecCHOHAIBHOTO

obOpazoBanHus 10 crienraiIbHOCTH 31.02.01 JleueGHoe neno.

LleJibr0 TUCIUTUIMHBI SBIISICTCS:
03HAaKOMJIEHHE C OCHOBHBIM HaubOoiee OGIHI/IMI/I q)HSH‘IeCKI/IMI/I SIBJICHUAMHU M 3aKOHAMH, U UX
TCOPETUYCCKUM OGOCHOBaHI/IeM, TMOJTY4YC€HUC HABBIKOB NPUMEHCHUS IMOJTYYCHHBIX 3HAHUM K PEHICHUIO
MPAKTHUYCCKUX 3aaad, yMeHI/Iﬁ HUCIIOJBb30BaTh 3THU 3HAHUA B HpO(i)eCCHOHaJIBHOfI ACATCIBbHOCTH H
(dhopMupoBaHHE HEOOXOAMMBIX KOMIIETEHIIMH, a TarKke co3laHus (yHIaMEHTaIbHOW Oa3bl IS
yCneurHoro OCBOCHMUA piaia AUCHUIIINH NPUKIAAHOI'O XapaKTepa.
J111g BBIpaOOTKH y 00yUaroNMXcss HEOOXOAMMBIX METOI0B (PM3HUECKOTO HCCIeT0BaAHUS
HEO0OXOANMO peuteHue ciedyouux 3a0au:
- HN3YUCHHNC OCHOBHBIX COBPEMCHHBIX (1)I/ISH‘ICCKI/IX HpeHCTaBHeHI/Iﬁ yeJioBeKa 00 OKpYKarouiem
MUDE;
- OBJIAJICHUC q)yH[IaMeHTEUIBHBIMI/I (1)I/I3I/I'-ICCKI/IMI/I IMOHATUAMU, TCOPUAMU U 3aKOHAMU, d TAKIKE
METOJaMU (1)I/I3I/I‘IGCKOI‘O HCCIICIOBaHMUA,
- YCBOGHHWE METOJIOB W IIPHEMOB PEIISHHUS 3a/1a4 U3 Pa3IMuHBIX o0nacTeit pu3uku u Oy ymeit
CHEIHATIbHOCTH.

3. O0bem yueOHOM IMCUMILUIMHBI B 324eTHBIX eAMHUIAX C YKA3aHHEM KOJIM4YeCTBa
aKaJeMH4YeCKHX 4YacOB, BbIIeJEeHHbIX HAa KOHTAKTHYI0O PadoTy o00y4Yyamiumxcsi C
npenojaasareseM (10 BUAAM y4eOHBbIX 3aHATHH, TEKYIIHIl U IPOMEKYTOUYHbIN KOHTPOJIb
10 JMCHHMILIMHE) U HA CAMOCTOATEIbHYI0 padoTy 00y4aromuXxcs

Ounas dopma 00yueHus

Bun yuebHol paboTbl 1 cemectp 2 cemecTp
OO0mas Tpy10eMKOCTb M CHUILIHHBI, AaKAeMU4eCKHX 34 66
4acoB




AynuTopHasi (KOHTAKTHas1) paboTa, 4acoB 34 66

B T.4. 3aHATHUS JICKUMOHHOI'O TUIIA 22

3aHSATHS] CEMUHAPCKOIO THIMA 34 44

CamocrosiTe/ibHasi padoTa 00y4alOUIUXCsl, YACOB

B T.4. KypcoBas paboTa -

KonTpoub -
Hpyras 3auer ¢

Bun npomexyTouHOM aTTecTanuu dhopma OIIEHKOM
paboThI

4. Conep:kaHue IMCHUIUVIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKNX YaCOB U BHI0B Y4eOHbIX 3aHATHI

4.1 Ilepeuenv pazoenoe OoucyunjauHsl

C yKazanuem mpyooemMKocmu ayoumopHoul

(KOHmaKmuoi) u camocmoamenvHou padomvl, 6U008 KOHMPOJIEH U NePeyYHs
KomnemeHnuui
Ounast popma oOydeHHS
TpynoeMKocTb, 4acoB Kon
B TOM YHCJIS HaumeHoBaHnue |KoMmIieTe
HammeHnoBaHue pa3nenoB u TeM BCero ayJIMTOPHOH |CaMOCTOSATE OIICHOYHOTO HITUU
(KOHTaKTHO#| JIBHOH cpencTBa
) paboThI paboThI
Pazgen 1. Mexanuka. Koseoanus 17 17 3agaya OK-3
U BOJIHBI (npaKTquCKoe
1.1. KuneMatuka U JUHAMUKA 3 3 3a/1aHKE),
1.2. Dueprus. Pabota 3 3 reet
1.3. PensiTUBUCTCKAs MEXaHUKA 3 3
1.4. DnemMeHThl MEXaHUKH 3 3
CIUTOIIHBIX CPeJ
1.5. l'apMoHMUecKue KojicOaHus 1 5 s
BOJIHBI
Pa3nen 2. MoJiekysipHasi pu3nka OK-3
17 17 3anada
U TEPMOIUHAMUKA (
[PAKTHYECKOE
2.1. OCHOBBI MOJICKYJIIPHO- P
N 8 8 3aaHue),
KHHETUYECCKOU TEOPHH rect
2.2. TepMoauHaAMUKa 8 8
Hroro 3a 1 cemectp 34 34 0
Paznen 3. DaexkTpuyecTBO 16 16 3amaua OK-3
3.1. DaexTpocTaTuka 8 8 (IpakTHYECKOE
3.2. TIOCTOSHHBIH AIIEKTPUUECKHUIA g g 3a/1aHKe),
TOK TECT
Pasznen 4. Marmerusm 16 16 3anaua OK-3
4.1. DnekTpoMarHeTu3M 8 8 (mpakTuyeckoe
4.2. DneKTpoOMarHuTHAS UHYKITAS ] 3 3a/1aHue),
U IEPEMEHHBIN TOK TecT
Paznen 5. OnTuka. KBanTtoBas 17 17 3anaua OK-3
dusuka (mpakTHUecKoe
5.1. BoanoBast onruka 8 8 3a7aHHE),
5.2. KBanrtoBas ¢usuka 9 9 rect
Paznen 6. ®usuka aToma, OK-3
ATOMHOIO SIIPA U dJIeMeHTApHbIX | 17 17 3anasa
. (mpakTryeckoe
3aJjaHue),
6.1. ATom 4 4 Tect
6.2. DneMeHTbI YU3UKU TBEPAOTO 4 4




TCJ1a

6.3.ATomMHOE SATTIPO 4 4

6.4. DneMeHTapHBIC YaCTHITHI U

¢du3nyueckas KapTHHA MUPa > >
HToro 3a 2 cemecTp 66 66 0
HToro 3a kypc 100 100 0 3auer c onieakorr | OK-3

4.2. Conep:xxaHue TMCUMILIMHBI M0 pa3ieiam

Pa3zgen 1. Mexanuka. Kojie0anusi 1 BOJIHBI

Henu - mpuoOpeTeHne TEOPETUIESCKUX U MPAKTUICCKUX HABBIKOB (PU3UUYECKOTO
MCCJICI0BaHMS, HA OCHOBE 3HAHUH (yHIaMEHTAIBHBIX 3aKOHOB MEXaHUKH.

3amaum — HAyYuTh CTYJICHTA BJIAJIETh METOIAMH PELICHUS 3a/1a4 M0 TaHHOMY pa3zeily
bu3HKH.

IlepeyeHb yueOHBIX 3J1IEMEHTOB pa3jiesa:

1.1.KugemaTuka u JUHAMHUKA.

MarepuanbHasi Touka. AGCOITIOTHO TBEPIOE TEN0. BEKTOpHBIN (KOOPAMHATHBII) METO
ONMUCaHUsl OTHOCUTEIBHOIO JBUKEHUSI MaTepuanbHOM Touku. Kunematnueckue ypaBHEHUS U
TpaekTopus ABMKEHUsI. CKOPOCTh M YCKOPEHHE TOUKH KaK MPOU3BOJIHBIE pauyca-BeKTOpa 1Mo
BpeMeHU. CKOpPOCTb M YCKOpPEHHE IpU KPUBOIMHEHHOM JABMXeHUU. HopmaibHOe u
TAHTCHIMAJIbHOE YCKOpEHMS. [[BH)KEHME YacTHIbl MO OKPYKHOCTH. YTIJIOBasi CKOPOCTh U
YIJIOBOE YCKOPEHHE, HUX CBSI3b C JIMHEWHBIMHU CKOPOCTSMM M YCKOPEHUSMH TOYEK
Bpamjaronierocs tena. [locTymarensHoe W BpamiaTelibHOE ABMKEHUS aOCOMIOTHO TBEPIOTO
Tena.

3aK0H MHEPLIUU U UHEPIUATIbHBIE CUCTEMBI OTCUYETA. 3aKOHBI JUHAMUKH MaTepUATHLHOM
TOYKH U CUCTEMbl MaTepUAIbHBIX TOYeK. BHelHne u BHyTpeHHue cuibl. LlenTp macc (1ieHTp
WHEPIMU) MEXaHMYECKOM CHCTEMbl U 3aKOH €ro JBMKCHHUS. 3aKOH COXPAHCHHUS HUMITYJIbCA.
PeaktuBHas cuna.

3aK0oH BCEMHPHOTO TAroTeHus. ['paBuTanimonHas nocTosHHas. [ paBUTAIIMOHHOE TIOJIE.
Yckopenue cBoO60HOTO aieHus. JIBikeHue ten y noepxuoctu 3emiu. [lepBas kocMudeckas
CKOpOCTb.

Cuibl ynpyroctd u TpeHus. J[MHamMuKa BpamiaTelbHOrO JBM)KEHHS. MOMEHT CHIIBI,
MOMEHT UHEPIMU U MOMEHT UMITYJIbCa. MOMEHT CHJIbI OTHOCUTEIBHO OCH. MOMEHT UMITyJIbCa
T€JIa OTHOCUTENIBHO OCH. YPAaBHEHHE IMHAMUKHU BPaALAaTEIBbHOIO JBUKEHHUS TBEPAOTO Tela
OTHOCHUTEJIbHO HENMOJABMXKHOU ocu. KnHeTnueckast 3Heprusi Bpalaronuierocs tenia.

1.2.0ueprus. Pabora.

3aKOH COXpaHEHUs U PEBPAILCHHS SHEPTUU

DHeprusi Kak YHHUBEpcajdbHas Mepa pa3InuHbIX (OPM JIBMKCHHUS U B3aUMOJCHCTBUA.
Pabora mepemenHo#l cunbl. KuHeTnueckass sHEprusi MEXaHUYECKOW CHUCTEMBI U €€ CBS3b C
paboToi BHEIIHUX U BHYTPEHHHUX CHJI, MPUJIOKEHHBIX K CUCTEME.

[Tone kak ¢opma MaTepuu, OCYIIECTBISIONIAS CUJIOBOE B3aWMOJCUCTBHUE MEXKIY
yacTuliaMu BemecTBa. [loTeHunanbHas 3HEpPrusi MaTepUaIbHOM TOUYKM BO BHEIIHEM CHIIOBOM
IOJIE U €€ CBA3b C CWJIOW, JEHCTBYIOLIEW HAa MarepualbHy TOUKy. lloHsATHE O rpanueHTe
ckansapHO# PpyHKIMK KoopauHaT. [Tone nenTpanpHbIX cuil. [loTeHIManbpHast SHEPTUS CUCTEMBI.
3aKOH COXpaHEHUsI MEXaHW4eCcKON sHepruu. Jluccumnamnusi SHEpPruu. 3aKOH COXPAHEHUS M
MPEBPAILICHUSI YHEPTHU KaK TMPOSABICHUE HEYHUUYTOKMMOCTA MATEpUM U €€ IBUKCHMUS.
IIprMeHeHre 3aKOHOB COXPAHEHUS K CTOJIKHOBEHUIO YIIPYTUX U HEYIIPYTUX TEIL.

1.3.PensTuBucTCKasd MEXaHUKA.

[Tpuammn otHocutensHocTU ['ammies. [IpeoOpa3oBanus [anunes. HemnepuunanbHbie
cucreMbl otcuéra. Cumsl nHepumu. Cruna Kopronnca. 3aKk0HbI COXpAaHEHUS B HEMHEPIUAIBHBIX
CHCTEMaX OTCUETA.

[IpyHIIMTT OTHOCUTENBHOCTH B PEISATUBUCTCKON MexaHuke. [locTynarsl cnienuanbHOM
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Teopur OTHOcHTeNbHOCTH. [IpeoOpasoBanue Jlopenma. I[loHATHE OJXHOBPEMEHHOCTH.
OTHOCUTENBHOCTh JUIMH M TPOMEXYTKOB BpeMeHH. VHTepBanm MexIy COOBITUSMH M €ro
WHBAapPUAHTHOCTH 110 OTHOUICHHIO K BBIOOPY MHEPLIHUATIBLHONW CUCTEMBI OTCUETA KaK MPOSBICHUE
B3aMMOCBS3M IIPOCTPAHCTBA M BPEMEHM. PENIATUBUCTCKMI 3aKOH CJIOKEHHUS CKOPOCTEH.
PenstuBuctckuii mmiynbc. OCHOBHOW 3aKOH PEISATUBUCTCKOM JMHAMHKUA MaTepHaTIbHOU
TOYKHU. PelnsiTUBUCTCKOE BBIpAKEHUE UIsi KMHETUYECKOM 3HEpruu. B3auMoCBsI3b Macchbl U
SHEPIruMu. JDHEpPrus CBs3M cucTeMbl. COOTHOLIEHUE MEXKIY IOJTHOM SHEPrUed W MMILYJIbCOM
gacTUIlbl. [ panuiibl mpUMEHUMOCTH Kiaccudeckoi (HpI0TOHOBCKOI) MEXaHUKH.

1.4. DneMeHTBI MEXaHUKH CIUIOMIHBIX CPEI.

OO01ure cBOMCTBA XKUIKOCTU U ra3a. YpaBHEHUE PABHOBECHS U JABUXKECHUS HKUJKOCTH.
WneanbHas xuakocTh. ['mapocratvika HecKMMaeMou KuAKocTH. CTauuOHApHOE TEYECHHE
WJICalIbHOW JKUJIKOCTU. Y paBHEHUE bepHym.

Bszkas xuakocte. Cunbl BHYTpeHHEro TpeHHs. CTallMOHApHOE TEYEHUE BSI3KOU
wuakoctu. @opmyna Ilyaseina. @opmyna Crokca. ['maponnHamuueckas HEYCTOWYUBOCTb.
[Tonusitue o TypOyJieHTHOCTH. J[BU)KEHUE Tel B )KUIKOCTSIX U ra3ax.

WpeanbHo ympyroe Tteno. Yupyrue nedopmManuu W HampsokeHus. 3akoH [yka.
[Tnactuyeckue nedpopmanuu. [Ipenen npounocty.

1.5. T'apmonnueckue KoneOanus ¥ BOJIHBI.

KonebGanusi. Mexannueckue kojeOanusa. KuHemarmyeckue  XapaKTepUCTHUKU
rapMoHUYecKkux kojeOanwii. JnddepeHnuansHoe ypaBHEHHE TapMOHUYECKHX KOJeOaHMI.
[TpyxuHHBIA, (U3MUECKUA U MaTeMaTHYeCKU MAasSTHUKH. OHEPrusi TapMOHHYECKUX
kosiebannii. CiloKeHHe TapMOHHYECKUX KOJeOaHW OJHOTO HAIpaBJICHHUS W OIMHAKOBOU
4yacToThl. buenus. CrnokeHus: B3aMMHO MEPIEHIUKYISIPHBIX KoieOanuit. uddepenunanpaoe
ypaBHEHHE 3aTyXalomux KojeOaHwii u ero pemenue. Juddepenunansnoe ypaBHeHHE
BBIHYJICHHBIX KoJiebanuil. [lonarue o pezoHance.

Mexanu3m 00pa3oBaHMsS MEXaHWYECKUX BOJH B ynpyroil cpexpe. IlpogonbHbie u
nornepevHslie BoJHbI. CHHYCcONAaIbHbIe (TapMOHUYECKHE) BOJIHBI. Y paBHEHUE OETyIleil BOIHEI.
JlniHa BoJIHBI U BOJTHOBOE uuciio. BonHoBoe ypaBHeHue. da3oBast CKOPOCTb. DHEPTUs BOJIHBI.
Bekrop YmoBa. BonHoBoii naker. I'pynnoBas ckopocts. KorepeHTHOCTb.

WnTepdepenius BosH. OOpa3zoBaHHe CTOSIYUX BOJIH. Y paBHEHUE CTOSYEH BOJIHBI U €TI0
aHaJIN3.

Pa3nea 2. MosekyasipHasi (pM3MKa ¥ TEPMOAUHAMHUKA

enu - npuoOpeTeHne TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB (PU3UYECKOTO
UCCIIEIOBaHMsI, HA OCHOBE 3HAHUN ()yHJaMEHTAJIbHBIX 3aKOHOB MOJIEKYJISIpPHON (DU3UKHU U
TEPMOJNHAMUKHU.

3aga4u — HAy4YUTb CTYJIEHTA BJIAJETh METOJAMU PEIICHU 3a/1a4 110 JAHHOMY pa3zeiry
bu3uku.

Ilepeyennb y4eOHBIX 2JIEMEHTOB pa3jeJia:

2.1. OCHOBBI MOJNEKYJISIPHO-KMHETUYECKOU TEOPUH.

TepmoarHaMHYECKUIT M CTaTUCTUYECKMHA METOIBI MCCIIEAOBaHMA. MakpocKonMueckoe
cocTosiHMEe. MakpOoCKOITMUECKHE TapaMeTphl Kak CpeIHUE 3HAUCHMUS.

W3onpoueccsl U 3aKOHOMEPHOCTH MX MpOTeKaHHWs. AOCONIOTHAas TeMmIepaTypHas
mkaina. YpasHenue Knaneiipona-Menpeneena.

Mognens uaeanpHOro rasa. BelBoJ ypaBHEHHs MOJIEKYJSPHO-KMHETUYECKOW TEOPHUH
WJIealIbHBIX Ta30B JJIA JIaBJICHUSA U €r0 cCpaBHEHUE ¢ ypaBHeHHMeM Knanelpona-Menpeneesa.
Cpenssii KHMHETHYECKas DJHEPrUs MOJEKyJ. MOJIeKyIsIpHO-KHHETUYECKOE TOJKOBAaHUE
TEPMOJMHAMHYECKOIN TeMIIepaTyphl.

SBnenus nepenoca. duddysusa. Koapduument nuddysun. duddysus B rasax,
KUAKOCTAX U TBEPIABIX Tenax. TemmonpoBogHocTh. KoaduimeHT TemnonpoBoIHOCTH.
TemmneparypornpoBoaHOCTb. BsizkocTs. KoaduumeHTs! BA3KOCTH Ia30B U KUAKOCTEH.

UYucno creneHeil cBoOOAbI MOJIEKYJIbl. 3aKOH PAaBHOMEPHOTO paclpeiesieHus: SHEPTUn
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MO CTENeHsIM CBOOOJbI MOJIeKyJ. BHyTpeHHss sHeprus uieanbHoro rasza. Pabora raza mpu
u3MeHeHun ero o6wéma. KommuectBo Terorel. Temmoémkocts. IlepBoe  Hauano
TepMoauHamMuKu. llpuMeHeHue mepBOro Haudajga TEPMOJMHAMUKM K H30IpoleccaM U
a7rabaTHOMY TPOLECCY UACATBHOTO Ta3a. 3aBUCUMOCTh TEIJIOEMKOCTH HICAIBHOTO ra3a oT
BU/JIa MpoIiecca.

2.2. TepmoauHamuka.

O6parumbie U HeoOpaTuMmble mporecchl. Kpyropoii mpomecc (muki). TermmoBbie
apuraren u - xononwibHble MammHbl. [ukn Kapuo u ero KIIZA. Bropoe Hauamo
tepmoanHamuku. HezaBucumocts KIIJ[ nukima Kapro ot mpupoasl pabodero tena.

Peanpuble razpl. Cuibl W NOTEHIMANbHAs  JHEPIUs  MEXKMOJIEKYJISIPHOIO
B3aMMOJICHCTBUS.

TepMoanHaMuKa IOBEPXHOCTH paszfena AByX cpea. IloBepxHocTHas »Heprus U
HaTsDKeHHe B kuiakocTsaX. CmauuBanue. [laBieHue moJa MCKPHUBICHHOH IOBEPXHOCTHIO
JKUJIKOCTH. KanuuisipHOCTD.

dazosbie npeBpanienus. Pa3zoBeie quarpamMmbl. Kputrueckoe cocTosSHUE.

Kunkue kpucrauisl.

Paznen 3. DuexkTpuyecTBo

Ilesm - npuoOpeTeHne TEOPETUYECKUX U MTPAKTUYECKUX HABBIKOB (PU3HUECKOTrO
UCCJIEIOBaHMsI, HA OCHOBE 3HAHUI (yHIaMEHTAJIbHBIX 3aKOHOB 3JIEKTPOCTATUKU U
HOCTOSIHHOT'O TOKa.

3agauu — HAy4YUTb CTYJIEHTA BJIAJIETh METOJaMH PEIICHU 3a/1a4 110 JAaHHOMY pa3zeiry
bU3HKH.

Ilepeuenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

3.1. DnekTpocTaTuka.

3aKOH COXpaHEHHUs DJIEKTPUUECKOro 3apsja. OieKkTpuueckoe rmoje. OCHOBHBIE
XapaKTEepPUCTUKH  JIEKTPOCTATUYECKOIO  IMOJsi —  HANpsDKEHHOCTh M MOTEHLUAI.
Hanpspk€HHOCTh Kak rpafiveHT nmoTeHuuana. Pacué€r snekTpocTaTHd4ecKUX IOJIEH METO/I0M
cyneprno3uiuy. I1oTok BekTopa HanpsHKEHHOCTH.

[TpoBoaHMKH B AnekTpruyeckoM nose. [lose BHyTpu NpOBOJHUKA Uy €r0 TOBEPXHOCTH.
Pacnipenenenne 3apsgoB B INPOBOJHUKE. OJIEKTPOEMKOCTh YEIWHEHHOI'O ITPOBOIHMKA.
B3aumnas éMkocTh 1ByX npoBoaHUKOB. KoHaeHcaTopbl. DHeprus 3apspKeHHBIX MPOBOJIHUKA,
KOHJIEHCATOpa M CHCTEMbl MPOBOJHHUKOB. DHEPrHs 3JeKTpocTaThueckoro mnois. OObEMHas
IJIOTHOCTb SHEPTUH.

3.2. [TocTOSIHHBIN 2JIEKTPUYECKHUM TOK.

[ToCcTOSIHHBIN AJIEKTPUYECKUI TOK, €r0 XapaKTEpUCTUKU U YCIIOBUS CYILIECTBOBAaHUS.
Knaccuueckass >JIEKTpOHHAsE TEOpHUSl DJIEKTPONPOBOJHOCTH METAIJIOB M €€ OIBITHBIE
o0ocHoBaHud. 3akoH Oma. Pa3HOCTh MOTEHIMANOB, 3IEKTPOABMKYIIAs CUiIa, HaNpsKEHUE.
3akonbl Kupxroda. 3akon Jxoynsa-Jlenna. OnekTpuueckuil ToOk B Bakyyme. Paborta BbIxosa
ANEKTPOHOB W3 MeTauia. TepMmolnekTpoHHas »muccus. Tok B rasax. Ilnasma.
ONEKTPONPOBOJHOCTE AIIEKTPOJIUTOB. 3akoHbl Dapazes. DJIEKTPOIU3 U €ro IPHUMEHEHUE.
TepmoonnexkTpuueckue sBieHus. KoHTakTHast pa3HOCTh MOTEHIIMAJIOB.

Paznen 4. Marnerusm

Lenu - npuoOpeTeHne TEOPETUUECKUX U MPAKTUIECKUX HABBIKOB (PU3UYECKOTO
UCCIIEIOBaHMs, HA OCHOBE 3HaHUH ()yHaMEHTAIbHBIX 3aKOHOB JICKTPOMAarHeTU3Ma.

3agauu — HAyYHUThb CTYyJIEHTA BJIaJIeTh METOJaMH PEIICHU 3a/1a4 110 JaHHOMY pa3zeny
bu3uKH.

Ilepeyenb y4eOHBIX 2JIEMEHTOB pa3jiesa:

4.1. DneKTpOMarHeTu3M.

MaruutHoe mnosie. MaruutHas MHAYKUMsS. 3akoH Ammepa. MarHuTHoe IoJie TOKa.
JleiicTBrE MarHUTHOTO NOJIA Ha ABWKYyLIUiics 3apan. Cuna Jlopenua. J[BuxkeHue 3apssKeHHBIX
YyacTUll B MarHUTHOM rmosie. [IpuHIMn AefcTBUS IUKIMYECKUX YCKOpPUTENEeH 3apsKEHHBIX

7



gactuil. Dpdext Xomra. MI'J[-renepaTop. KoHTyp ¢ TOKOM B MarHUTHOM ToJie. MarHUTHBIN
MOTOK.

MaruutHoe moJsie B BellecTBE. MarHUTHBIE MOMEHTBI aTOMOB. THIIbI MarHeTHUKOB.
HamaranuenHocts. MUKpO M MakpOTOKH. DJIeMEHTapHas Teopus Aua- U IapaMarHerusma.
MarnuTtHas BOCIpUUMYHUBOCTD BEUIECTBA U €€ 3aBUCUMOCTh OT TeMIIepaTyphl. 3aKOH MOJIHOTO
TOKa JUIsl MarHUTHOTO IOJi1 B BeulecTBe. HampshkeHHOCTh MarHMTHOro mnojs. MarnurtHas
npoHunaeMocts cpeapl. @eppomarnetuku. OnbiTel CToneroBa. KprBas HaMarHu4nBaHUsl.

4.2. DneKTpoMarHuTHasi MHAYKLUS U TIEPEMEHHBIN TOK.

SBnenue smekTpoMarHuTHOW MHIyKnuu (ombiTel Dapanes). [IpaBuno Jlenna. 3akon
JIEKTPOMAarHUTHOW MHAYKIMHM W €ro BbIBOJ M3 3aKOHAa COXPAaHEHUs JHEpPruM. SIBieHue
caMoUHIYKIuU. MHAYKTUBHOCTh. TOKM TpH 3aMBIKaHUM U pa3MbIKaHUU Lenu. SIBieHue
B3aUMHON MHAYKIMHU. B3auMHass MHAYKTUBHOCTh. DHEPTUsl CUCTEMbI IIPOBOJJHUKOB C TOKOM.
O0bEMHas IIIOTHOCTh SHEPTUU MarHuTHOro nosis. Llenu nepemeHHOro TOKA.

'apmMoHMuecKkHe  2JIEKTPOMAarHUTHbIE  KOJEOAHUS U MX  XapaKTEPUCTHUKU.
DJIeKTPUYECKH  KojeOaTeabHbI  KOHTYp. OHEPrus dSJIEeKTPOMAarHUTHBIX  KOJeOaHHH.
Ammuintya u (aza BRIHYKICHHBIX KoJieOanuii. Pezonanc.

DJIeKTpOMarHuTHbIE BOJHBI. OCHOBHbBIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

Paznen 5. Ontuka. KBanroBasi pusuka

Lesn - nproOpeTeHne TEOPETUIECKUX B MPAKTUIECKUX HABBIKOB (PH3MUECKOTO
UCCIIC/IOBaHMsl, HA OCHOBE 3HaHUN ()yHJaMEHTAJIbHBIX 3aKOHOB ONTHKHM U KBAHTOBOM (PU3MKH.

3agauu — HAy4YUTb CTYJIEHTA BJIAJIETh METOJaMH PEIICHU 3a/1a4 110 JAaHHOMY pa3zeiry
bU3HKH.

Ilepeuenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

5.1. BonHoBas onrtuka.

WnTepdepenmus ceera. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJIH.
Pacuér unrepdepeHInOHHOM KapTUHBI OT JBYX KOI€PEHTHBIX UICTOUHUKOB. ONTHYECKas
uiHa myTH. HTepdepeHnns cBeTa B TOHKUX MiieHKax. MHTepdepomMeTps.

Hudpakuus ceera. [Ipuamun [oiirenca-dpenens. Meton 300 Openens.
[TpsimonuHeitHoe pactipocTpanenue ceeta. {udpaxuus Openenst Ha KPyrioM OTBEPCTHH U
mucke. udpaxius @payHrodepa Ha 0JHOU 1IeIH U 1U(PAKIIMOHHON peréTKe.
Pazpemaroniast cnocoOHOCTh ONITUYECKUX TPUOOPOB.

Judpaxius Ha npocTpaHcTBeHHOH pemérke. Popmyna Bynsda-bparra. [puniun
rojorpaduu. MccnenoBanue CTpyKTypbl KpUCTAILIOB.

OnTruecku HeonHOPOAHAA cpena. Jucnepcus cBera

Pacnipoctpanenue cBeta B Bemectse. ONTHUECKU HEOJHOPOAHAS Cpea.
Hucnepcus ceera. O01acTu HOPMaIbHON U AaHOMAJIBHOM AMCTIEpCUU. DIIEKTPOHHAS TEOPHS
JIUCIIEPCUU CBETA.

[Tornomenue cBeta. dpdexr Homnepa. U3nyuenune Basunosa-YepeHnkosa.

[Tonspuszanusa ceera. EcrecTBeHHBIN U OJIsIpU30BaHHbIN cBeT. [lonspusanus ceera
pu oTpakeHuH. 3aKoH bprocrepa. JIBoiiHoe stydenpenomienne. OHOOCHBIE KPUCTAILIBL.
[Tonsspou el ¥ MOJSIPU3ALMOHHBIE TPU3MBI. 3aKOH Mastoca.

5.2. KanToBas ¢pusuka.

TennoBoe uznydenne. Yépuoe teno. 3akon Kupxroda. 3akon Credana-boiapimana.
Pacnpenenenne sHepruM B creKTpe aOCOMIOTHO U€pHOro Tena. 3aKoH cMmeleHus Buha.
KBanToBas runoresa u popmyna [Tnanka. Ontuueckas nupometpusi. Buemnwuii porordpdexr
U ero 3akoHbl. POTOHBI. YpaBHEeHHE DHHINTEHHA 17 BHemHero ¢orodpdexra. Macca u
umnynsc gorona. Jlanenue ceera. OnbiThl JlebeneBa. KBanToBOE M BOJTHOBOE OOBSICHEHHE
nasieHust ceera. Dddexr Kommnrona. JnanekTuueckoe eIWHCTBO KOPIYCKYJSIPHBIX U
BOJIHOBBIX CBOMCTB JIEKTPOMATHUTHOI'O U3JTy4YEHUSI.

OmnbITHOE 000CHOBAaHUE KOPIMYCKYJISIPHO-BOJHOBOTO J{yaj3Ma CBOMCTB BEIECTBA.
®opmyna ae bpoitna. CooTHoneHne HeonpeaenEHHOCTEN KaK MPOSIBICHNUE KOPITYCKYJISIPHO-
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BOJIHOBOTO JlyaJli3Ma CBONCTB MaTepuHu.

Pazgen 6. ®usnka atoma, aTOMHOI0 SIAPA M 3JIEMEHTAPHBIX YACTHI

Iesn - nproOpeTeHne TEOPETUIECKUX U MPAKTUYECKUX HABBIKOB (PU3HUECKOTO
HCCJIEIOBaHMsI, HA OCHOBE 3HAHUH (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH aTOMa U aTOMHOTO
a1pa.

3agaum — HAyYuTh CTYJICHTA BJIAJETh METOAAMM PELIEHUS 3a/1a4 110 JTaHHOMY pa3zeily
bu3uKu.

IlepeyeHb yueOHBIX 3J1IEMEHTOB pa3jeJia:

6.1. ATom.

Crpoenue aroma. OmbiTel Pesepdopna. Jluneliuateie cniekTpsl atoMoB. [locTymarsl
bopa. Bogopogonono6usie aromsl. OnbiT @panka u ['epia.

Omnbit Tepna u I'epnaxa. Criun 35ekTpoHa. CIMHOBOE KBAHTOBOE YKCIIO0. DEepPMUOHBI
u 6030HbIL. [Ipunuun [laynu. Pactipenenenue 31eKTpoHOB B aToMe MO cocTOsTHUSIM. [loHsTHE
00 DHepreTUyYecKux ypoBHAX Mosiekyd. CrekTpbl atoMoB U Mosekyl. Ilornmomenue,
CIIOHTAHHOE U BbIHYXJECHHOE u3nyuyeHus. [lonstue o snasepe.

6.2. DrieMeHTHI (GPU3UKHU TBEPIOTO TEa

da3zoBoe MPOCTPAHCTBO. DiieMeHTapHas siueiika. [InotHocTe cocrosiamii. [loHsiTue o
KBaHTOBOI cratuctuke boze — DiinmTeitna. @oToHHBINM U (HOHOHHBIN rasel. Pacnpenenenue
(GOHOHOB 1O HHEprusiM. TernoéMKOCTb KpUCTaIMYecKol peméTku. CBepXTEKy4ecCTb.
BHyTpeHHsIq sHEprus U TEIIOEMKOCTh 3JEKTPOHHOTO ra3a B MeTajuie. DJIEeKTPOIPOBOIHOCTh
MeTai10B. CBEpXIpPOBOAUMOCTb. MarHUTHbBIE CBOWCTBA CBEPXITPOBOAHMKA.

DHepreTU4ecKue 30Hbl B KpUcTailIax. Pacnpeaenenne 3J1eKTpPOHOB M0 SHEPreTUYECKUM
30HaM. BaneHTHas 30Ha ¥ 30Ha MPOBOJUMOCTU. MeTasuibl, AUIIEKTPUKH U TIOTYTIPOBOJHUKU.
CobcTBeHHAast TPOBOAMMOCTb MOIYIIPOBOAHUKOB. KBa3nuacTHIIBI — 37IEKTPOHBI TPOBOAMMOCTH
U JbpIpkd. O¢¢exkTuBHas Macca 3JeKTpoHa B Kpuctamie. llpumecHas NpOBOAMMOCTD
MOJIYIIPOBOJIHUKOB. DJIEKTPOHHBIA M JBIPOYHBIA MOJIYNPOBOJHUKH. KOHTAKTHBIE SBICHMUS.
KOHTaKT 371€KTPOHHOTO0 U JILIPOYHOTO MOJIYIIPOBOIHUKA (p-n—TI€PEXO/T) U €r0 BOJIbT-aMIIEpHAs
XapakTepucTUKa. {DOTORNEKTPUYECKUE SIBICHUS B MOJYNPOBOAHMKAX. JItoMHHecHeHIUs
TBEPABIX TEI.

6.3. ATomHOE A11pO.

3apsn, pazMep M Macca aTOMHOTro siipa. MaccoBoe W 3apsiioBoe yucia. MOMEHT
UMITyJibCa siipa U ero MarHuTHeIE MomeHT. CoctaB sigpa. Hykionel. Bzaumopeiictue
HYKJIOHOB U MOHSITHE O CBOICTBaX U NMPUPOAE sAEPHBIX cuil. JleeKT Macchl U SHEPTusi CBA3U
anpa.

3aKOHOMEPHOCTH U ITPOUCXOXKACHUE alb(a-, 0eTa- U raMMa-u3Iy4eHU aTOMHBIX SJEp.
SnepHble peakiuy U 3aKOHBI cCOXpaHeHus. Peakuus nenenus anep. LlenHas peakuus neneHust.
[TonsiTue o saepHO sHepreTuke. Peakuus cuHTe3a aToMHbIX siaep. [IpoOnema ynpasisieMbix
TEPMOSIACPHBIX PEAKIIMil.

6.4. DieMeHTapHbIe YaCTHUIIBI U pU3NYECKas KapTUHA MUpA.

BemectBo u mnone. Hepapxus cTpykTyp MaTepuu. YacTUibl U aHTUYACTHIBI.
DneMeHTapHble 4yacTullbl. KBapku, jenToHbl ¥ KBaHTHL. UeTwipe THNA (PyHIaMEHTAIBHBIX
B3aMMOJICHCTBHIL: CHIIbHBIE, dJIEKTPOMArHUTHEIE, clla0ble U TpaBUTALIMOHHBIE. AAPOHBL. S1pa
aToMOB. ATOMBI. MoJiekysbl. MakpOCKONIMYECKUE COCTOSHUS BEIIECTBA: Ta3bl, KUJIKOCTH,
ia3ma, TBEépAble Tena. [lnanersl. 3BE3abl. BelecTBo B AKCTpeMalbHBIX YCIOBHSX: Oeible
KapJIUKH, HEUTPOHHBIC 3BE3/bI, YEPHBIC IBIPHI. [ aJaKTUKH.

5. OueHo4YHbIe MAaTEPHUAJIBI IO TUCHHUIIHHE
OneHouyHble MaTepuabl MO TUCIUIUIMHE TPEICTABICHBI B BUAE (DOHAA OIEHOYHBIX
CPEJICTB.

6. MaTepuajibHO-TEXHUYECKOE U YUeOHO-MeTOAuYeCKoe o0ecneyeHne JUCUUIIMHBI
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6.1 MNepeuyeHb y4ebHO-MeTOAMYECKOro 0becneyeHns nNo AUCUmUnIvHe

ABTOp, Ha3BaHKE, MECTO U3JaHMs, U31aTENbCTBO, IO U3/1aHUs, KOJIUYECTBO
CTPaHML, PEKUM JOCTyIIa

®dusuka. M3yuenne cB0OOHBIX KosieOanuii mpykuHHoro mastauka. / PIA3Y; Cocr.
K.T.H., jouieHt I'.I". Pamazanosa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316412/mod resource/content

dusnka. HSy‘IeHI/IC BpaliaTCJIbHOIO0 ABWXCHUA TBEPAOro TCjIa M OMNPCACIICHHUEC MOMCHTA
unepuuu maxosuka / PCA3Y; Cocr. K.T.H., gonieHT ['.I". Pamazanoa — M, 2022. 20 c.
http://portfolio.rgazu.ru/pluginfile.php/316410/mod resource/content

O®usuka.  Omnpenenenue  otHomieHus — temoeMkoctd  Cp/Cv meTogom
annabarudeckoro pacmupenus. /Poc. roc. arpap. 3a04. yH-T; COCT. K.T.H., JOLIEHT
I'r. PamazanoBsa -
M.,2022 .http://portfolio.rgazu.ru/pluginfile.php/316422/mod resource/content

®usmka. M3mepenne temmeparypsl tepmomnapoit /PIA3Y; Coct. k.1T.H., noueHt ['.I.
PamazanoBa—M.,
2022.http://portfolio.rgazu.ru/pluginfile.php/316458/mod resource/content

®dwusuka. N3yuenune nenu nepemennoro toka. / PCA3Y; Cocrt. k.1.H., gonent [.I.
Pamazanosa -
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316430/mod resource/content

®usuka. Onpenenenne nHAykTUBHOCTH Karymku. / PIA3Y; CocT. K.T.H., TOIEHT
I'.I". PamazanoBa— M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316438/mod resource/content

Ouzuka. OrnpenelieHHe KOHIEHTpAIlMM pacTBOpa caxapa IO YIJIy BpalleHHs
mIockocTH nosisipusanuu ceera. / PTA3Y; Cocr. k.T.H., nonent I'.I'. PamazanoBa — M.,
2022.

http://portfolio.rgazu.ru/pluginfile.php/316447/mod resource/content

®uzuka. OmpeneneHre TOPU3OHTAIBHONH COCTABISIONICH BEKTOpa MarHUTHON
uHAYKIH MarautHoro noiist 3emin. / PUA3Y; Cocr. k.T.H., nouent ['.I". Pamazanosa
— M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316439/mod resource/content

®dwusuka. Onpe/eieHne 0CBEIEHHOCTH TOBEPXHOCTH C IIOMOIIBIO CEJICHOBOTO
¢dboTorIEMEHTA.

/ P’A3Y; Cocr. k.1.H., nouent ['.I". PamazanoBa — M.,

2022 http://portfolio.rgazu.ru/pluginfile.php/316448/mod resource/content
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®dwusuka. ['pagynpoBka MOHOXpOMAaTOpa U ONPE/ICIICHHUE JIUTMH BOJIH CIIEKTpa rasa. /
PI'A3Y; Cocr. k.1.H., nouent I .I'". Pamazanosa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316453/mod resource/content
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®uszuka. Omnpenenenne koddduureHTa BAKOCTH KUAKocTH MeTojnoMm CTokca.
/Poc.roc. arpap. 3ao4. yH-T; CocT. K.T.H., fotieHT ['.I". Pamazanosa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316411/mod resource/content

6.2 IlepeyeHnb yueOHbIX M31aHUH, HEOOXOAMMBIX /151 OCBOCHHS TUCHUILINHBI
DNeKTpOHHbIE yueOHbIE N3/IaHUS B 3JIEKTPOHHO-O0nOMMoTeunbIx cuctemax (ObC):

/o

ABTOp, Ha3BaHHUEC, MCCTO U3JaHUsA, TOO

Ccpuika Ha yueOHoe n3ganue B ObC
HU3J1aHUSA, KOJIUYCCTBO CTPAHMIL

OcHoBHasa
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http://portfolio.rgazu.ru/pluginfile.php/316438/mod_resource/content
http://portfolio.rgazu.ru/pluginfile.php/316447/mod_resource/content
http://portfolio.rgazu.ru/pluginfile.php/316453/mod_resource/content

Jmutpuesa B.d.Ousuka s npodeccuii u
CHEIHATbHOCTEH TEXHUYECKOTO MpOQuIIs:
Y4eOHUK JUIS CTYA. YYPEXKICHUH Cpe.
npod. oopazoBanus / B.®. JIMurpueBa—2-¢
u3g., crep. — M: M3parenbckuid UEHTP
«Axanemus», 2017. — 448 c. -ISBN 978-5-
4468-4138-7

http://www.xn--k1afdid.xn--
plai/content/files/elektronnyie-
uchebniki

®dupcoB A.B. ®usuka mns npodeccuii u
CHenuaIbHOCTeH TEXHUYECKOTO u
€CTECTBEHHO-HAYYHOIO npoduneii:
y4eOHUK JIsl CTYZICHTOB YUPEXKICHUHN CPE/I.
npod. obpazoanus / A.B. @upcoB — 3-¢
u3g., crep. — M: M3parenbCckuid UEHTP
«Axanemus», 2018. — 352 ¢. — ISBN 978-5-
4468-6571-0

https://lib.medcollege62-rzn.ru

I[OHOJ'IHI/ITGJ'IBHEUI

Axkcenora E.H. O6mias ¢usuka. MexaHuka
(ryaBbI Kypca): yeOH. mocod. [ DJIeKTpOHHBIN
pecypc] / E.H. AkceHnoBa. — 2-e u31., ucmp. —
Cankrt-IletepOypr: Jlanp, 2018. — 128 c.

http://e.lanbook.com/book/103056

AxcenoBa, E.H. O6mas ¢usuka. Konebanus n
BOJIHBI(TJIAaBHI Kypca): yueOH. mocoo.
[QnekTponHsbli pecypc] / E.H. Akcenosa. —
2-¢ u3n., ucnp. — Cankr-IlerepOypr: Jlans,
2018. 72 c.

http://e.lanbook.com/book/103055

AxcenoBa E.H. O6mas ¢uzuka.
TepmonrHaMuKa ¥ MOJIEKYJIIpHAs
(m3uka(riaBel Kypca): yaeOH. moco0.
[DnekTponHsbli pecypc] / E.-H. Akcenosa.
2-¢ u3n., ucnp. — Cankr-IlerepOypr: Jlans,
2018. 72 c.

http://e.lanbook.com/book/103058

Axkcenora E.H. O06rias ¢usuka.
DJEeKTPUYECTBO ¥ MarHeTH3M (TJIaBbl Kypca):
y4eOH. 1oco0. [DIEKTPOHHBIN pecypc] /
E.H. AkcenoBa. — 2-e u3f., ucnp. — CaHkT-
[lerepOypr: Jlansp, 2018. — 112 c.

http://e.lanbook.com/book/103059

Axkcenora E.H. O6rias ¢usuka.
Onruka(rinasbl Kypea): yueOH. mocod.
[OnexTpoHHbI pecypc] / E.H. Akcenosa. —
2-¢ u3n., ucnp. — Cankr-IlerepOypr: Jlaus,
2018. =76 c.

http://e.lanbook.com/book/103057

6.3 IlepedeHb 3JIEKTPOHHBIX 00pa30BaTe/IbHBIX PECypPCOB

JyeKTPOHHBIIT o0pa3oBaTeabHblii | Joctynm B JOP (cetb UHTEpHET, JIOKAJIbLHAA

pecype¢ CeTh, ABTOPU30BAHHBII/CBOOOIHBIN 10CTYIl

ukn BugeosieKkmii o (husmKe

®dusndeckas KapTUHA MUpa https://videouroki.net/blog/vidieourok-

fizichieskaia-kartina-mira.html

HpI/IMeHCHI/IC TIepBOTO HaydaJia
TEPMOANHAMHKHU K U30IIpoHeccamM

https://videouroki.net/blog/vidieourok-po-fizikie-
primienieniie-piervogho-nachala-tiermodinamiki-
k-izoprotsiessam

PagnoakTuBHOCTE. MoOzien aTOMOB

https://videouroki.net/blog/vidieourok-po-fizikie-
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radioaktivnost-modieli-atomov

4 | Joctmwxkenusi Poccun B mokopenuu | https://videouroki.net/blog/dostizhieniia-rossii-v-
KOocMoOca pokorienii-kosmosa

5 | OcHOBHBIC dopmysel | https://videouroki.net/blog/videourok-osnovnye-
U METOJIMYECKUE PEKOMEHIaluK formuly-i-metodicheskie-rekomendatsii-po-

10 PEIICHNI0  3a7ad  HA OCHOBBI resheniyu-zadach-na-osnovy-termodinamiki

TEPMOJMHAMHUKHU
6 | CtpoeHue ATOMHOTO sapa. | https://videouroki.net/blog/stroenie-atomnogo-
S nepHbIe CHITBI yadra-yadernye-sily.html

7 | Ckopocts mpu mnpsimosinHeiHOM | https://videouroki.net/blog/skorost-pri-
PAaBHOYCKOPEHHOM JBMKEHHU TEJIa pryamolineynom-ravnouskorennom-dvizhenii-tela

8 | dusuueckue BeJIMuMHEL. | https://videouroki.net/blog/fizicheskie-velichiny-
W3mepenre (QU3MUECKUX BEIUYHUH. izmerenie-fizicheskikh-velichin-tochnost-i-
TounocTh ¥ IIOrpenHocTs | Pogreshnost-izmereniy
M3MEpPEHU

9 | CBoboaHbIE U BBIHYXJIeHHBIE | https://videouroki.net/blog/svobodnye-i-
KOJIeOaHMS vynuzhdennye-kolebaniya

10 | KuHeTnka 1 TMHAMIIKA MATCPUATTHHOM http://botaniks.ru/videourokfizikal.

TOYKH

11 | OcHoBHOE  ypaBHeHWe  JuHaMuKH | http://botaniks.ru/videourokfizikal 1
BpALLIATEILHOTO JIBIKEHUS

12 | I'uapocrarvika 1 a3poCTaTHKA http://botaniks.ru/videourokfizikal?7

13 | CrermasibHasi Teopusi oTHocuTesbHOCTH | http://botaniks.ru/videourokfizikal4
14 | Wmmysise ¥ SHEPIusl B PISTUBUCTCKOM | http://botaniks.ru/videourokfizikal 6
MCXaHHKE

6.4 CoBpeMeHnHbIe IpodeccuoHATIbHbIE 0a3b] TaHHBIX, HHPOPMALIMOHHbIE

CIpaBOYHbIC CUCTEMbI U JIMIHCH3HOHHOC MIPOrpaMMHO€ oOecreueHue
CoBpemenHble Tpo(eccHOHANBbHBIE 0a3bl JaHHBIX, HMH(pOpPMaLMOHHBIC CIPABOYHbIE
CHCTEMbI, NH(POBbIE JICKTPOHHbIC OHMOJIMOTEKH M JpPyrue 3JeKTPOHHbIE 00pa3oBaTe/IbHBIC

pecypenl
1. oroBop o noakiatoueHuu k HarmonanbHOM 3nekTpoHHON 6UOInoTEKe U

[IPEIOCTaBIEHUH 10CTyIa K o0bekTaM HarmoHnanbHON 351eKTpOHHOM OMOIMOTEKN
Nel01/H3B/0502-11 ot 26.02.2020 5 net ¢ nposjoHranuei

2. Cornamenue o 6ecriaTHOM TecToBOM JiocTyme K Polpred.com. O630p CMU
27.04.2016 6eccpouHo

3. Cornamenue o 6ecrmaTHOM TecToBOM joctyrie k Polpred.com. O630p CMU
02.03.2020 6eccpouno

4. HWudopmanmonHo-cnpaBoyHas cuctema «["'apant» — URL: https://www.garant.ru/

HNudopmannonHo-crpaBoyHas cucrema Jlnnensnonusiii forosop Ne 261709/011-2 ot

25.06.2021

«Koncynbrant [Tnrocy. — URL: http://www.consultant.ru/ cBOGOIHBINM 1OCTYTT

6. DnextpoHHO-OMONMHMoTeuHas cucteMa Agrilib http://ebs.rgunh.ru/ (cBUaETENHCTBO O
roCyJIapCTBEHHOM peructpanuu 6a3sl JaHHbIX Ne2014620472 ot 21.03.2014).

9]

JlocTyn K 3/1eKTPOHHOM HH(OPMaLMOHHO-00pa30BaTe/IbHOI cpeze,
HHG(OPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « MHTEepHET»
1. Cucrema nucranimonHoro ooyuenus Moodle www.portfolio.rgunh.ru (cBo6oHO
pacIpoCTpaHIEMOe)
2. TIpaBo ucnosb3oBanus nporpamm it IBM Mirapolis HCM B coctase
GyHKIIMOHAIBHBIX OJIOKOB U Motysiel: BupTyanbHas koMHaTa.
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3. VHHOBanMoOHHAs cUCTEMa TECTUPOBAHUS — MPOTPaMMHOE o0ecrieueHre Ha miathopme
1C (Jorosop Ne K/06/03 ot 13.06.2017). beccpouHbIii.
4. ObpasoBarenbHBI HHTEPHET — MOPTANI Y HUBepcuTeTa BepHackoro
(CBHIETENBCTBO O PETUCTpAIMH cpeicTBa MaccoBbIX nHpopMarmu D11 Ne C77-51402 ot
19.10.2012).

JIMIeH3HOHHOEe U CBOOOIHO PACIIPOCTPaHsieMOe MPOrpaMMHoe odecrieuyeHue

1. OpenOffice — cBOOOIHBIN TAKET OPUCHBIX MPUIOKEHUH (CBOOOTHO
pacrpocTpaHsieMoe)

2. linuxmint.com https://linuxmint.com/ (CBOGOIHO pacIpOCTPaHIEMOE)

3. DneKTpoHHO-O0ubMoTeunas cucrema Agrilib http://ebs.rgunh.ru/

(cBHIETENIHCTBO O TOCYAAPCTBEHHOM peructpanuu 6a3pl naHHbx Ne2014620472 ot
21.03.2014) coOCTBEHHOCTh YHUBEPCUTETA.

4. Odunmansuas crparnina PI'BOY BO MCX PO «Poccwuiickuit
roCy1IapCTBEHHBI YHUBEPCUTET HAPOAHOTO X03siicTBa nMeHu B.M. BepHaackoro»
https://vk.com/rgunh.ru (cBoGOIHO pacpoCTpaHsIEeMOe)

5. [Topran ®I'BOY BO MCX P® «Poccuiickuii rocy1apCTBEHHbII YHUBEPCUTET
HapoHoro xo03s1cTBa uMeHu B.W. Bepnanackoro» (cBoOOIHO pacrpocTpaHsieMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6.  AntuBupycHoe nporpammuoe obecneuenue Dr. WEB Desktop Security Suite
(Cybnunensuonnsiii foroop Nel3740 Ha nepeady HEUCKIIOUUTENBHBIX MTPaB HA
nporpammsl Juist OBM ot 01.07.2021).

6.5 IlepeyeHnb yueOHBIX ayAUTOPHIi, 000PY10BAHNS U TEXHUYECKHX CPE/ICTB
o0yueHust

Y4eOHas ayguTopus UL MPOBENCHHS JIeKIUOHHBIX | 143900, MockoBckast o6macTs, . bamammxa, yiu. FOmuyca
3aHATHH (ToTOYHAs). Crieruanu3upoBaHHas meOens, | Dyuunka 1.1, xad. 203

JTIOCKa MeJIoBasi, IIepCOHAIBHBIN KOMITbIOTEp B cOopke | [Imomans momemenus 75,7 KB. M.

C BBIXOZIOM B HHTEPHET, IPOEKTOP, 3KpaH HacTEeHHBIH. | Ne 1o TexHHYecKoil nHBeHTapu3anuu 213, 3tax 2

YueOHast aymutopus ans mpoBeneHus y4ueOHBIX | 143900, MockoBckast o0macTs, T. bamammxa, yiu. FOmuyca
3aHATHH (ypok, HpPaKTHYECKOe 3aHATue, | Pyunka 1.1, kabd. 208

nabopaTopHOoe 3aHATHE, KOHCYJbTauus, Jekuus, | [Tnomane momemenus 73,8 KB. M.

CeMHHAp), U1  TPOBEACHUS  TIPYyMmIoBBIX | | Ne o TeXHWYECKOil MHBeHTapu3anuu 224, s3tax 2
WHIUBHy QJTbHBIX KOHCYJIbTaIHH, TEKyIEero
KOHTPOJIS, TIPOMEXXYTOUHOH aTTecTaluu u
BOCITUTATEIbHON paboTHI.

CrneunanusupoBaHHas Me0enb, JOCKa MENoBas.
JlabopatopHbsle  yctaHOBKM:  «M3yueHme — memnwm
MEepEMEHHOT0 ToKay; «OnpeeseHle ropu30oHTaIbHON
COCTaBIIAIONIEH BEKTOpa MHIYKIIMA MarHUTHOTO TIOJIA
3emun»; «OmnpeneneHue OTHOIICHUS TEII0EMKOCTEH
Cp/Cv BO3IlyXa METO/I. a7nabaTUIecKoro
pacuIpeHus»; «M3y4yenne BpaIaTeIbHOro
JBIDKCHUSI TBEPJOTO Tela M OIpejeNeHHe MOMEHTa
WHEpPIMH  MaxoBHKa»; «l3yueHne CBOOOIHBIX
KoneOaHWi TPYNKUHHOTO MasTHHKa»; «lI3mepenue

TEMITEpaTy bl TEPMOMAPO»; «Ompenenexue
MHIyKTUBHOCTH KaTyIIKN»; «Omnpenenenne
KOHIICHTPAINH caxapa IO yTIIy BPaIIeHUS IUIOCKOCTH
nomsapuzaumn»;  «OmpeneneHne  OCBEIEHHOCTH
MTOBEPXHOCTH c TIOMOIIBIO CEJICHOBOTO

(oroanemenTa»; «['pamynpoBka MOHOXpoMaropa H
OIpEeNIeNIeHUE UIMH BOJH CIEKTpa razay

ITomemenne s camocToATenbHOW  paboTsl. | 143907, MockoBckas o0iacTs, T. banammuxa, yir. mocce
[lepconanbHBIE KOMIBIOTEPHI B COOPKE C BBIXOJIOM B | DHTY3MAcTOB, . 50, YNTAIBHBIH 3a1
WHTEpHET. [Tnowans nomemenus 497,4 kB. M.
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Ne o TexHHMYECKOM MHBeHTapu3anuu 177, atax 1

ITomemenne  mus CaMOCTOSTENTFHOH ~ paboTHI.
Criermanu3upoBadHas ~ Me0enb,  MEepCOHAJbHEIC
KOMITBIOTEPHI B COOPKE C BBIXOJIOM B HHTEpPHET.

143900, Mockogckast o61acts, r. bamammuxa, yin. FOnmmyca
Oyunka 1.1, kabd. 320

IInomans nomemenus 49,7 KB. M.

Ne o TexHMYecKo HHBEHTapu3aIuu 313, aTax 3

YueOHass ayauTopmst I y4eOHBIX — 3aHATHI
oOygaromuxcs W3 4ucia wHBaIHAOB W jur ¢ OB3.
CrnermammupoBaHHas MeOenb. ABTOMAaTH3NPOBAaHHOE
pabodee MeCTO Ui WHBAIHAOB-KOISICOYHHUKOB C
KOPPEKIIMOHHOM  TEXHUKOW W  HMHAYKIMOHHOMH
cucteMoii  OaCmc  290; ABTOMaTH3UPOBAHHOE
pabodyee MecTto Uit CIAOOBHUAAIIMX M HE3PTUUX
MOJIb30BaTeNei co CTaI[MOHAPHBIM
BUICOYBEIHMYUTEIICM OnCuc 29 ON;
ABTOMaTH3MpOBaHHOE  paboduee MECTO Ui
ClabOBHISMIMX W  HE3PAYMX MOJb30BaTeNedl ¢
noptaTUBHBIM BHneoyBenuunteiaem OnCuc 207 CF;
ABTOMaTM3upoBaHHOE  pabouee MeCTo i
ClabOBH/SIIMX M HE3PS4YMX  MOJb30BaTeNnedl ¢
yuraomeid MamuHo OnCuc 207 CN; AnmaparHblit
KOMIUICKC ¢ (YHKIHCH BHICOYBCIUUCHHUS U YTCHHUS
Uil CIAa0OBHIAMIMX M HE3PSYUX MOJB30BaTEINCH
9nCuc 207 OS.

143907, MockoBckasi obmacth, r. bamammxa, yi. mocce
OHTYy3HacToB, 1. 50, kabd. 105

IInomane nomemienus 52,8 KB. M.

Ne o TexHu4eckoit nHBeHTapu3anuu 116, s3tax 1
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DEJIEPAJIBHOE I'OCY IAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE YUPEXJEHUE BBICIIET'O
OBPA30BAHUA MUHUCTEPCTBA CEJIBCKOI'O XO3AMCTBA POCCKHUN ®EJEPAIIMN

«POCCHUUCKHUN FOC}’I[APCTBEHHI)II?I YHUBEPCUTET HAPOJTHOI'O
XO351CTBA UMEHH B.U. BEPHAJICKOI'O»

(Yausepcurer Bepnaackoro)

@DoH/1 OLIEHOYHBIX CPECTB IJIs MPOBeAeHNs TEKYLEero KOHTPOJISA U MPOMeKYTOYHO
arrecTaliy 00y4YalomuXxcs 1Mo AUCUUILINHEe

duszuka

Hanpasnenue noarorosku 31.02.01 JleueOHoe aeiio

Kanmudukanus denpainep

dopma 00ydeHus1 ouHas

bamammxa 2026 r.
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1.0nucanue nokasarteJieil 1 KpuTepyeB OLCHUBAHUSA IJIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHUsI 110 Y4eOHOH TUCIHUIINHE

KoMnerennus

OK-3. IlnanupoBatrb

" peaTn30BBIBATh
COOCTBEHHOE
npodeCCHOHATTLHOE U
JMYHOCTHOE
pasBuUTHE,
PEANPUHIMATEIBCK
YO JIeSITeIbHOCTh B
npodeccHnoHATEHOM
cdepe, UCIOIB30BATh
3HAHUS 1o
(huHAHCOBOM
PaMOTHOCTH B
pa3IMYHbBIX
KU3HCHHBIX
CUTYAIIHSIX.

HaumeHoBanue
YpoBeHb ocBOeHUST* I[lnannpyemble pe3y/ibTaThbl 00y4eHH s OLICHOYHOI'0
cpeacrsa
3HATh: MHUHUMAJIBLHO JIOMYCTHUMBIA YPOBEHb 3HAHWM, NOMylieHO MHoro | KoHTpoawsHas paboTa
HEerpyOBIX OIIOOK [IpakTHueckoe 3amanue
ToporoBbiii yMeTh: TPOJAEMOHCTPHUPOBAHBI OCHOBHBIE YMEHUS, PEIIeHBl THIOBbIe | Tect
3aJjaul C HETrpyObIMU OIIMOKaMH, BBITIOJHEHBI BCE 3alaHusi, HO He B | Pedepar
(Y10BJIETBOPHUTEIBHO)
MOJIHOM 00BeMe
BJAaJeTh: HMEETCS MUHHMAaIbHBIH Ha0Op HABBIKOB [JISI PEIICHUS
CTaHJIaPTHBIX 33]]a4 C HEKOTOPBIMH HEI0YeTaMU
3HaeT TBepAO: YPOBEHb 3HaHUH B 00BeMe, COOTBETCTBYMOHIEM | KoHTpoabHas paboTa
MporpaMMe MOATOTOBKH, JOMYIIEHO HECKOIBKO HETPYObIX OMUOOK [IpakTiaeckoe 3amanue
Tpoasnmy b YMeeT yBepeHHO: TIPOJEMOHCTPHPOBAHEI BCE€ OCHOBHBIE yMeHwms, | Tect
(xopomo) peLICHBI Bce OCHOBHBIE 33/]auy ¢ HErpyObIMHU OIIMOKaMu, BHITTONHEHEI Bee | Pedepar
3aJlaHus B IIOJIHOM 00bEeME, HO HEKOTOPBIC C HEJIOUCTAMU.
Bnageer yBepeHHO: TPOJEMOHCTPHPOBAaHBI 0a30BbIE HABBIKA IPU
PCHICHUH CTAHAAPTHLIX 3a/a4 C HCKOTOPLIMU HEAOYCTAMU
Hmeer cdopmupoBaBiieecsi cucTeMaTHYecKHe 3HAHHMSA: YpoBeHb | KoHTposibHas paboTa
3HaHUA B 00BEeMe, COOTBETCTBYIOIIEM TMporpaMMe MoAroToBkH, Oe3 | [IpakTmueckoe 3amaHue
OMIMOOK. Tect
HNmeet chopmupoBaBieecst CHCTEMATHYECKOE ymenmne: | Pedepar
Boicokuii MPOJIEMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHWS, PEIICHBI BCE
(OTJINYHO) OCHOBHBIE 33/1a4H C OTAEJIbHBIMU HECYIIIECTBEHHBIMU HENOUYETaAMU,
BBITIOJTHEHBI BCE 3aJIaHHS B ITIOJTHOM 00BhEME.
Hoka3zan  copmupoBaBmieecsi  CHCTEeMATHYEeCKOe  BJaJeHHe:
MPOJIEMOHCTPUPOBAHBI HABBIKM TMPU PEMIEHUWM HECTAHIAPTHBIX
3a/1a4 6e3 omuOOK U HEJOUYETOB.

2. Onucanue MIKaJ OLeHUBAHUSA

2.1. lllkana oneHNBAaHHUS HA ITaNe TEKYLero KOHTPOJIs

dopMma TeKyIero OTtcyTCcTBUE YCBOCHMS [ToporossIii [IponBunyThIit (xopomio) | Beicokuit (0TAMYHO)
*
KOHTPOJIS (HMXe MOPOroBOro) (YIOBIETBOPUTENBHO)
Brimonnenune HE BBITIOJIHEHA UJTH BCE Pemeno 6omnee 50% 3amanus, HO Pemeno 6omnee 70% BCE 3a/IaHH pelIeHbI 0e3

KOHTPOJIbHOM paboThI

3aZlaHus PCIICHBL

meHee 70%

3aaHus, HO €CTh OIIMOKHU

[0)1105(010)'8
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HCIIPABUJIBHO

Brinonuenue HE BBIIIOJIHEHA WIIH BCE Pemeno 6omnee 50% 3amanns, HO Pemeno 6omee 70% BCE 3aJ[aHMs PelIeHbI 6e3

MPaKTHYECKOTO 3aJaHuUs 3a/1aHMs PEIICHBI menee 70% 3a1aHus, HO €CTh OIIMOKU oInboK
HEMPaBUILHO

Brinonnenue tectoB

(TIpaBMIIBHBIX OTBETOB U3 20 9 u MeHee 10-13 14-17 18 u Gomee

BOIPOCOB)

Pedepat Menee 51% 51-79% 80-90% 91% u Gonee
Pedepar ne nanucan wim | [Ipobiema packpsITa He | [IpoGiema packpsita | [Ipu PACKPBITUHA
npu PACKPBITHH | IMOJHOCTHIO, OTCYTCTBYET | MOJIHOCTBIO, OJTHAKO | IPOOJIEMbI OOHAPYKUBAET
PpOoOJIEMBI aBTOpPCKas MO3UIUSA U | OTCYTCTBYET  aBTOPCKAs | CAMOCTOSITEIbHOCTh B
oOHapyKUBACT HE | CAMOCTOSITENIBHOCTh ~ CYXKJCHHUM. | TO3UIIUA. CoOo/IeHBI | IOCTAHOBKE  MPOOJIEMBI,
COOTBETCTBUE CoOmromenbl  TpeOoBaHHMS K | TpeOOBaHMS K | HAJIM4ue aBTOPCKOI1
CoJiep’KaHusl  TeMe U | OPOPMIICHHUIO. oopmrnennto. I'pamMoTHas | mo3uLuH,

IJIaHY pedepara, peyb. CaMOCTOSITEILHOCTh

HE3HAHUE OCHOBHBIX CYXKICHUU. [Ipobnema

MOHATUN TTPOOJIECMBI. packpbITa MOJIHOCTBIO.
Cpenu JIUTEPATyPHBIX
HCTOYHUKOB AMEIOTCSA
HOBEHIIIHE paboTHhL.

CoO:roieHbl TpeOOBaHUS K
odopmiienuto. ['pamoTHas
peyb.

2.2 llIkaJjia ONeHNBAHKS HA JTAaIle IPOMEKYTOYHOM ATTEeCTALMH (324€T)

®opma
IIPOMEKYTOUHOU
aTTecTaluu

OTcyTCTBHE YCBOCHUS
(HIKE IOPOTOBOTO)

[ToporoBslii (YIOBIETBOPUTEIHHO)

[IpoaBuHyTHIH (XOpPOIIIO)

Bricokwii (oTianyHO)

Bremmonnenne nTOroBeIx
TECTOB

Menee 51%

51-79%

80-90%

91% u OoItee
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3. TunoBbie KOHTPOJIbHBbIE 32J]aHUSI UJIM HHbIE MATEePUAJIbl, HEOOX0AMMbIe [IJIsl OLIEHKH 3HAHM,
YMeHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3yIIHNX 3TaNbl (HOPMHUPOBAHUSA
KOMIIeTEeHIIMI B Ipoiecce 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl

®OH/I OHEHOYHbIX CPEACTB UIAA TEKYIIEI'O KOHTPOJIA

KOMILIEKT 3AJAHUM JIJISI IPAKTUUYECKOM PABOTHI no aucuuninne

CryzaeHTy npeiaratoTcsi BApUaHThl IPAKTUYECKUX padoT, BKIIIOYAKOIUE MITh 3a1aHuid. Homep
BapHaHTa MPAKTHYECKOTO 33JaHUsl OIpEIeIsseTCs MpernoaaBaTenieM. TeMarnka MpakTH4ecKux padot
chopMUpOBaHa MO MPUHIUIY OTAEIHHO MO0 TEeMAaTUKE KaKJIOro pasjiena IUCHUILUIMHBL. BhinonHeHnuto
MPAaKTUYECKON paboThl MOJDKHO MPEIIIECTBOBATh M3YUYCHHE JIEKIIMOHHOTO MarepHaja W B Ipolecce
CaMOCTOSITENIbHOM paloThl. JIJis YCHENIHOTO BBIMOJHEHUSI TNPAKTUYECKOW paboThl HE0O0XO0IUMO
O3HAKOMUTBCS C JIUTEPATypOH, CIIMCOK KOTOPOW JaH B paszzaene 6 paboueid mporpammel «llepeueHb
OCHOBHOM U JIOTIOJIHUTEIbHON JIUTEPATYPBDY.

IIpumepsbl MpakTHYECKHE 32JaHHUS M0 TEMAM:

Mexannka. Koje0aHusi ¥ BOJIHBI

3agaua 1. Temo O6pomeno mox yriiom o = 30° K TOPU30HTY CO CKOpPOCThIO Vo = 30 M/c. KakoBsl OymyT
3HAYEHUS! HOPMAJIBHOTO M TAaHT€HIIMATFHOTO YCKOPEHUH Tella yepes
©=1 ¢ nocne Havana gBuKeHusA? YckopeHue cBo6ogHoro najaenus g = 10 m/c?.
3agaua 2. I[llapuk Opocatot o yriaom o = 30° kK TOpU30HTY € Ha4aJIbHOM CKOpOCThIO Vo = 14 m/c. Ha
paccrosiHuu L = 11 M oT MecTa OpocaHus WapUK YIIPYro yAapseTcs 0 BEpTUKaIbHYIO cTeHy. Ha kakom
PAcCTOSHUU S OT CTEHBI MIAPUK YHaAET Ha 3eMITIO?
3apaya 3. OnpenenuTh pabOTy MO PACTHKEHUIO JIBYX IIOCJIENOBATEIBLHO COCAMHEHHBIX MPYKUH

KecTkocTaMH k1 = 400 H/m u k> = 300 H/m, eciu nepBast Ipy>KUHA IIPU 5TOM PacTAHyIach Ha X, = 3

CM.
3apaua 4. ['py3 maccoit m = 0,5 kr cBOOOAHO mMamaer C BBICOTBI 4 = 2 M Ha IUIUTY
M = 1kr, yKperuleHHYto Ha npyxuHe. Onpenenurs BeIMYMHY HAauOOJIBILIETO CHKAaTUS MPY>KUHBI, €CIIH
U3BECTHO, YTO NpH JeiicTBuM Ha Heé cuibl = 9,8 H ona cxxumaercs Ha x = 1 cMm. Yap cuurath
HEYIPYTUM.
3agaua 5. Omnpenenuts TOPMO3SMIMA MOMEHT M, KOTOpPBIH HEOOXOAMMO NPUIIOKUTH K OJIOKY,
BpAIIAIOMIEMYCs C 4acTOTOM 72 = 12 ¢!, uTo6bI OH OCTAaHOBMJICA B TedeHHe BpeMeHH ¢ = 8 c. JluameTp
osoka d = 30 cM. Maccy 6510ka m = 6 KT CUYMTaTh PAaBHOMEPHO pacrpeei€HHOM 1Mo 000Ty.
MouJiexyasipuad Gu3nKa ¥ TEPMOAMHAMUKA
3amaua 1. B cocyne BmectumocTsio V = 0,04 M° Haxomutes v =1,8 moreii rasa. [Tnotaocts raza p = 0,9
kr/m>. OnpeienuTh, Kakoit 910 ras?
3anaua 2. Belunciuth JaBieHue, oKa3biBaeMOe KUCIOPOIOM ¢ KoHLeHTpanueil n = 3-10' M, ecin
CpeAHss KBaJpaTU4Hasi CKOPOCTh JIBUKEHHUS PaBHA Vis = 500 M/c.
3amaua 3. Hexoropas mMacca Bosayxa rpu t; = 0 °C u gasnenuu p1 = 1,33-10° I1a 3auumaer o6bem Vi=
2 1. Ipu kakoii TemmepaType naBienue 6yaeT pasHo p2 = 2-10° Ila, ecau npu Toi %ke Macce Bo3Tyxa
YMEHBIIUTH 00beM 10 V2= 1 1?7 Bo3nyx cuutath uaeaabHbIM ra3oM.
3agaua 4. ['a3 M30TepMUYECKU CKalU OT MepBoHavanbHOro oobema Vi = 0,15 M® 1o Vo = 0,1 M.
JaBnenue npu 3ToM nossicuiock Ha Ap = 20 [1a. KakoBo Obu10 nepBoHavaabHOE JaBjieHUE ra3a?
3apauva S. /IBurarens paboraer kak MamuHa KapHo u 3a ki noiyyaet ot HarpeBatens Q1 = 700 kai.
Temneparypa narpesareins T1 = 600 K, remnepatypa xononuwibHuka T2 = 300 K. Haiitu coBepmiaemyro
3a UK paboTy U KOJIMYECTBO TEIIIOTHI, OTJaBAEMOE XOJIOMIBHUKY.
JIEKTPHYECTBO
3agaua 1. DuekTpuyeckoe Moje CO3AaHO TodeuHbIM 3apanoM i = 5-10° Kn. Touku B u C
pacmoIOkKEHBI OT 3apsna Ha paccTosHUAX 18 = 0,1 M u rc = 0,2 M COOTBETCTBEHHO. BhIuucinTh paboTy
A BHENIHUX CHJI [0 TIepeMENIeHHIO TOYEeUHOro 3apsaa g2 = —2-10~° Ki u3 Touku B B Touky C.
3agaua 2. Oxouo 3apsKEHHON 0€CKOHEYHO MPOTSHKEHHOM MI0CKOCTH HAXOAUTCS TOYEUHBIH 3apsas q =
18




5-107'° Ku. Tlox me#icTBHEM OIS 3apsiji MepeMeniaeTcs o CUI0BOM JIMHUHU Ha paccTosinue Ar = 0,02 m;
npu 3TOM coBepmaercss pa6ota A = 5-10° JIx. HaiiTu 1mOBEpXHOCTHYIO IIOTHOCTH 3apsija G Ha
IJIOCKOCTH.
3agaua 3. B cpenHeil yacTu mIoCcKOro KOHEHCATOPA, PACCTOSHUE MEXIY IJIaCTHHAMU KOoToporo d =
0,1 M, pacmooxeH BIOJIb MOJIsI AUAJIEKTPUUYECKUid cTepkeHb aymuou 1 = 0,01 M. Ha xoHIax crepxHs
MIMEIOTCS 1Ba TOUEHHBIX 3apsija oJuHaKoBoii Bemnunnbl ¢ =1-107"! K, Ho mpoTHBOMONOXHOrO 3HaKa.
Onpenenuth pa3HOCTh NMoTeHUUanoB U MexIy IUIaCTUHAMHU KOHAEHCATOpa, €CIM JAJS TOTO YTOObI
IIOBEPHYTh CTEP>KEHb Ha 90° BOKpYr OCH, IPOXOAIIEH Yepe3 ero UEHTpP (T.€. pacloJIOKUTh IONEPEK
107151), HEOOXOAMMO TIPOTHUB CHJI TIOJIs COBEPIIMTH paboTy A = 3-1071° JIx.
3agaua 4. HampspkeHHOCTh OZHOPOAHOTO DJIEKTPUUECKOTO MOJs B HeKoTopoil Touke E = 600 B/m.
BprunciuTh pa3HOCTh MOTEHIMATIOB (1 — (2 MEXKIY 3TOM TOYKOW WM JAPYroH, JieKalledl Ha MpsSMOH,
cocTraBistoneil yroa o = 60° ¢ HanpaBJIEHUEM BEKTOpPa HAIIPSHKEHHOCTH. PaccTosiHue MEXTy TOUKaMU
r2=2-10" m.
3agaua 5. Omnpenenuts eMkocTh C KOHIEHCATOPA, COCTOSIIETO U3 ABYX mapukoB quamerpom d = 0,01
M, HEHTPbI KOTOPBIX HaXOATCS B Bo3ayxe Ha pacctosiHuu | = 0,20 M gpyr OT Apyra, NIPUHSB, YTO 3apsi bl
Ha UX [TOBEPXHOCTAX paclpeieleHbl paBHOMEPHO.

MarHeTusm
3anpaua 1. [lo npsmomy npoBogHuKy miiuHOM / = 1 M Teuér Tok /[ = 100 A. Onpeaenuts HHAYKIHIO B
MarHMTHOTO TIOJISl B TOUKE, PAaBHOYAATIEHHOM OT KOHIIOB MPOBOIHMKA U HAXOASIIEHCS Ha PACCTOSHUU d
= 0,5 M oT Hero.
3agaua 2. MuHnykuus B MarHUTHOTO MOJIS B TOYKe, JEKallel Ha OCH MPOBOJSIIETO KOJbIA HA
paccrosauu b = 0,6 M OT NIOCKOCTH Konbla, paBHa 5 MkTi. Onpenenuts cuny | Toka B Konble.
Huametp xonbia D = 0,8 m.
3agaua 3. J[Ba AIMHHBIX MPSIMBIX MApaJUICIbHBIX TPOBOJHUKA C OJMHAKOBO HANPABICHHBIMU TOKaMU /| =
2 Au b =4 A pacrionoxkensl Ha paccrosiaud d = 10 cm npyr ot apyra. OnpeneauTs MarHUTHYIO
MHIYKIHIO B B TOUKe, JeXalllei B cepeinHe OTpe3Ka MPSMOM, COSTMHSIONIETO MPOBOIHUKH.
3agaua 4. [IpoToH, PO B JIEKTPUUYECKOM [I0JIe YCKOPSIIOLLYIO pasHOCTh noteHnuanos Ag =100

KB, BieTen B OJHOPOAHOE MAarHUTHOE IOJE€ C MUHAYKIMEH B = 5 Tn nepneHauKyJspHO JUHHUSIM
MHJIYKUWU U Hayall IBUTaThCA 110 OKPYKHOCTU. OnpeieuTh YacTOTy V' BpalleHUs IPOTOHA.

3apaua 5. DeKTpoH BieTeN B OAHOPOAHOE MATHUTHOE MOJIE MO YoM & = 60° K HalpaBJICHUIO TUHUIN
MarHUTHOM WHITyKIIUA n JIBIDKETCS 110 CIIUpATIH panunyca
R =2 cm. Unaykuua MmarautHoro noiig B = 10 MTa. OnpenenaunTs mar coupaiu, o KOTOPOM IBHXKETCA
BJIEKTPOH.

Ontuka. KBantoBas ¢puzuka
3agaua 1. B onbite ¢ 6unpusmoii @penens paccTosHuE MEXYy MHUMBIMH HCTOUYHHUKaMU cBeTa d = 0,6

MM, JUTHHA BOJTHBI MOHOXPOMATHUYECKOTO CBETa, Majaromero Ha ounpusmy, A = 560 HM. PaccTosHue
MeX/y MHTep(PEepEeHIIMOHHBIMI MaKkcUMyMaMH Ha 3kpane Ax = 1,5 mm. Onpenenuts pacctosHue L ot
MHUMBIX UICTOYHHUKOB JI0 dKpaHa.

3agaua 2. Ha MpuibHYIO MIEHKY TOJIMHOK d = 0,6 MKM NaaeT MOHOXPOMATHYECKH CBET C JTTMHOM
BomHEl A= 0,56 mMxm. ITokasarens mpenomnenus mnéuku /A= 1,33. IIpu kakoM HaUMEHBIIEM YTIiE
MaJeHUsl Tyyel OTpaskEHHBIN CBET MAaKCUMAJIbHO YCUJIEH?

3agaua 3. Ha nnacTuHy O IIENBbIO MaaeT HOPMAIEHO MOHOXPOMATHYECKHIA CBET C JTMHON BOTHBI A =
400 am. Jludpakimonnas kapTruHa HaOIIOAAETCS HA SKpaHe, PaCcIoIOKEHHOM Ha paccTossHuu L= 1,5 M ot
ruiacTuHbl. HaliTu mmpuHy 1meny, ey BTopoil AnpaKIIMOHHBI MAaKCUMYM CMEILEH OT IIEHTPAJIbHOTO Ha
paccrosiaue [ = 3 cMm.

3agaya 4. Ha nudpakuuoHHyro peuierky, coiepkanryto N= 250 IITpUXOB HAa MWUIMMETp, IMaJaeT
HOpPMaJIbHO Oe€lblii CBET, a 3aTeM IMpoelupyeTcs MOMEIIEHHOM BOIM3M pelIeTKH JMH30M Ha HKpaH.

Paccrositnue ot mH3b1 10 3kpa”a L= 1,2 M. [ paHnALIBI BUIUMOTO CIIEKTpA: }f,Kp =0,780 MKM 1 /'L(b =0,400

MKM. OnpeieTuTh IIUPUHY CIEKTPa NEPBOTO MOPsIKA HA SKPAHE.
3anaua 5. [IpenenpHbIN yroil MOJHOTO BHYTPEHHET0 OTpaskeHust B 6eH3o0se 4 = 42°. Onpeaenurts yroi
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MaKCHMaJIbHOW MOJIAPU3aIUY ip CBETA MPU OTPAXKEHUHU OT ITOTO BEUIECTBA.

Du3nka aToMa, ATOMHOIO SI/IPA M 3JIEMEHTAPHbIX YaCTHIL
3agaua 1. KakoBa yactoTa 31€KTpOMarHuTHOM BOJIHBI, 37Ty4aeMOi aTOMOM BOJI0pO/1a MPHU MEpexo/e ¢
YETBEPTOr0 SHEPrEeTUUECKOTO YPOBHS HA TPETUM?
3apava 2. Beraucnuth 1o reopuu bopa nepuon 7 oOpaiieHust 3JeKTpoOHa Ha OpOUTE B aTOME BOAOPO/IA,
HaXOJAIIEMCs B BO30YKJIEHHOM COCTOSTHUH, OMPE/IEISIEMOM TJIaBHBIM KBAHTOBBIM YHCIIOM 71 = 2.

3a;1atla 3. Brruucimuth SHEPIUro 81' HOHHU3AIMKM aToMa BOJOpOJa, HaAXOOALIErocad B OCHOBHOM

COCTOSIHUH.
3agaua 4. OnpenenuTs YacTOThl CHEKTPAIbHBIX JIMHWM, W3JIy4a€MbIX aTOMOM BOJOPOJA,
BO30YKIEHHBIM HA 71 = 3 SHEPreTUYECKUN YPOBEHb.

3agaua 5. AKTUBHOCTh 4 HEKOTOPOTO M30ToIma 3a BpeMs ¢ = 10 cyT. ymenbmunace Ha 20%. Onpenenuts
nepuoy nonypacnana 71,2 3Toro U30Tora.

KOMIIJIEKT TECTOB 151 Tekymero KOHTpoJisi 110 M CUHILIMHE
IIpuMepsbI TeCTOBBIX 32IaAHUI IO TEMAaM:

Mexanuka. Kojieoanus 1 BOJHBI

—

1. Bennunna, paBHas 1epBoi MPOU3BOAHON 110 BPEMEHH ¢ OT CKOpOCTH U MaTepHaIbHOU
TOYKH, HA3BIBAETCA ... .

2. KonuectBo 000pOTOB, COBEPILIAEMBIX PABHOMEPHO BPAIIAIOIIMMCS TEJIOM 32 €IUHUILY
BPEMEHH, HAa3bIBACTCS ... BPAIICHHUS.

3. Moaynp MakCHMaJbHOTO CMEUICHHS KOJICONIOMICHCS BEIMYMHBI OT €€ PaBHOBECHOTO
3HAYE€HUS HA3LIBAETCH:

1. yacToTol KOJICOaHMS,

2. aMIUIMTYAOH KoJieOaHus;

3. MakCUMaJIbHBIM 3HAYCHUEM CKOPOCTU U3MEHEHUS BEITNYUHBI;

4. da3oit konedbaHus.

MoJekyasipHas (GPU3UKa U TEPMOAUHAMHUKA
1.IIponecc, MIPOUCXOIAITUI npu IIOCTOSSHHOM JlaBJICHUU B CHUCTEME,
Ha3bIBAETCH ....
2. JlaBnenue ra3za B Oamione p=100 xlla. [Ipu omHOBpeMEHHOM yBEIMYEHHH B 2 pasa
KOHIIEHTPALMU U a0COJIFOTHON TeMIIepaTyphl AaBlI€HHE ra3a CTAHET PaBHBIM:
1. 100 xITa 2. 200 xITa
3. 25«klla 4. 400 klla
3. TemmoBas mammHa, coBepmu padoty A=10 xk, oTaana oxiaguTento
30 x/Ix sneprun. KIIJI 3T0¥ TENI0BOI MalIMHBI PABEH:
1. 33% 2. 25% 3. 50% 4. 66,7%

JIEKTPHYECTBO
l.Ecnmu  syeKTpHUYecKoe TII0J€ CO3JAeTCsl OTPULATENBHBIM  3apsioM, TO BEKTOp €ro
HaNpsHKEHHOCTH B JIFOOOM TOYKE IMOJISl HAMIPABIIEH ... ... .
2.PaccrossHne Mexay JBYMs TOYEYHBIMH 3apanamMu g1 = ¢z = 2 HKum paBHo 10 cwm.
Hanpssk€HHOCTD  2JMIEKTPUYECKOrO TOJII B TOYKE, HAXOMALIEHCA IOCPEAVHE JIMHWM,
COEMHSIONIEH 3apsbl, paBHa:
1) 4-107 B/m; 2) 8107 B/m; 3) 16:107 B/wm; 4) 0.
3.Tpu pe3ucropa conporusiieHneM r1 =2 OM, r2=3 OM u 3= 6 OM COE€IMHEHBI aPAIJIEIBHO.
OO6muii Tok B enu / = 0,5 A. HanpsbkeHue Ha TOM y4dacTKe e PaBHO:
1) 0,5B; 2) 1B; 3) 5,5B; 4) 3B.

Marbmerusm
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1.CunoBoit XxapaKTe€pUCTUKONM MArHUTHOTO TTOJIS SIBJISIETCS:
1) moreHIma; 2) MarHuTHas NPOHUIAEMOCTh;
3) MarHuTHas WHIYKIIUS, 4) pabora.
2.Cuna F, nelicTByrolas Ha NEPHEHAUKYJSPHbIH MAarHUTHOMY IIOJIIO INPSAMOM NIPOBOJHUK
nuHoM €=10 cM npu Toke B HEM /=5 A ¥ MHIYKIMU MarHuTHOro noJist B=3 Tiu, paBHa:
1. 1,5H 2. 15H 3. 6H 4. 75H
3.HeiiTpoH BIeTeNn B MAarHUTHOE 110J1e cO ckopocThio U =2-10° M/criox yrinom & =60° k TMHUAM
uaaykuud. Manykuuss MmarautHoro nossiB=1 Tin. Ilpu 3TOoM OBUKEHHMM HA HEUTPOH JEUCTBYET CUja
Jlopenua paBnas:
1) 1-10° m/c; 2) 0; 3) 4-10° m/c; 4) 2-10° m/c.

Ontuka. KsauroBas dbusnka
1. MuHuManbHbIA Yrojl NaAECHUs, NMPU KOTOPOM IPOUCXOIAUT IOJIHOE OTPAKEHHE CBETA,

TIEpEeXONAMEro U3 Cpeabl ¢ MOKasaTeleM HpeloMiIeHus #11=2+/ 2 Bcpedy ¢ MoKasaTeneMm
MpeoMIIeHUs M2 = 2, paBeH:

1) 45°% 2) 90° 3) 180% 4) 0°,
2. DNIeKTpOMarHUTHBIE BOJIHBI OJIHOM OIpeeaEHHON U CTPOro MOCTOSHHOM YacTOTHI
Ha3bIBAIOTC:
1) wuneanbHBIMU; 2) Oeryummu;
3) IIOCKUMY; 4) MOHOXpPOMAaTHYECKHUMHU.

3. Ilepexon 6em0r0 KaJeHusl B KpaCHOE TPU OCTHIBAHUH METaJlIa O0BSICHAETCS C TOMOIIBIO

3aKOHa!
1) Buna; 2) Kupxroda;
3) Penes-/[>uHca; 4) Credana-bonpimana.

®u3nKa aToMa, aTOMHOI'0 SIAPA ¥ 3JIEMEHTAPHBIX YACTHIL
1. OTHOWIEHHE MOMEHTOB UMITYJIbCA HJIEKTPOHOB, BPAIIAOIINXCS BOKPYT aTOMHOTO si/ipa o
CTaI[MOHAPHBIM KPYTroBbIM opOuTam bopa ¢ Homepamu n1=4 u n2 = 1, paBHO:
1) 1 2) 3; 3) 4 4) 5.

2. Hannuue y aTOMOB JIMHEHYATBIX CIIEKTPOB OOBACHSETCS:

1) XaOTHYHBIM TETJIOBBIM JBHKEHUEM 3JIEKTPOHOB;

2) cnabbIM B3aMMOJEHCTBHEM MEXI1Yy aTOMaMu;

3) JMCKPETHOCTBIO SHEPreTUYECKHX COCTOSHUI aTOMOB;

4) Hamu4yueM y aTOMOB IUIOTHOTO Spa.
3. MaccoBbIM YHCIIOM aTOMHOTO S7Jpa Ha3bIBACTCS:

1) 4ucno HEUTPOHOB B AIPE;

2) of1iee 9ucIo MPOTOHOB U HEUTPOHOB B SI/IPE;

3) wmacca sapa;

4) 4KuCcIO MPOTOHOB B sfpE.

TEMBI PE®EPATOB
. ATbTepHaTUBHAs YHEPreTHKA.
. AtomHas ¢usuka. M3otonsl. [IppumMeHeHne painoakTUBHBIX H30TOIOB.
. beckoHTaKkTHBIE METO/IBI KOHTPOJISL TEMIIEPATYPHI.
. Bennuaiimme oTKkpbITHS QUBHKH.
. DIeKTpUYEeCcKHe pa3psiibl Ha CIy>KOe ueloBeKa.
. T'onorpadus u ee mpuMeHeHHE.
. becipoBoHas nepenayda AIeKTpUIECTBA
. Audpaxius B Hamien sKU3HH.
. Kugkue KpucTasibl.

O 0 1IN DN K~ W —
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10. 3nauenue oTkphITHIl ["anumes.

11. Mcnonb3oBaHMe 31EKTPOIHEPTUH B TPAHCIIOPTE.

12. Knaccuduxaius u xapakTepUCTHKHU dJIEMEHTAPHBIX YaCTHUIL.
13. BO3MOXHOCTH COBPEMEHHBIX J1a3€pOB.

14. Jleonapao na Bunum — yueHbIil 1 n300peTaTeb.

15. MukpoBonHoBoe uziyuenue. [lons3a u Bpes.

16. Hukona Tecna: )xu3Hb 1 HEOOBIYaHBIC OTKPBITHSL.

17. Hunbe bop — onuH U3 co3nareneil COBpeMeHHON (U3UKH.
18. OnTuyeckue sIBICHUS B IPUPOJIE.

19. OTKpbITHE U IPUMEHEHNE BBICOKOTEMIIEPATYPHOI CBEPXIIPOBOIUMOCTH.
20. IlepemeHHBIN PTEKTPUYECKUM TOK U €r0 MPUMEHEHHUE.

21. [lonynpoBOIHUKOBBIE JATYMKUA TEMIIEPATYPHI.

22. IlpuMeHeHue KUIKUX KPUCTAIOB B IPOMBILIUIEHHOCTH.

23. IIse302mekTpuaeckuii 3 (HEKT ero MpruMeHEHNE.

24. CeHCOpHBIE 3KpaHbl U (PU3UIECKUE MTPOIIECCHI

25. CoBpeMeHHas CIIyTHUKOBAs CBA3b.

26. CoBpeMeHHas (u3nueckas KapTHHa MUpa.

27. CoBpeMEHHbIE CPEICTBA CBA3H.

28. @OTO3IEMEHTHI.

®OH/J] OLIEHOYHBIX CPEJICTB JIJIsSI IPOMEXYTOUYHOMN ATTECTALIUA

KOMILJIEKT 3A,Z[AHI/II7[ JJIA KOHTPOJIBHOM PABOTHI no aucuuminne

CryzaeHTy npejiaraoTcs BApuaHThl KOHTPOJIBHBIX paboT, BKIIIOYAOIIKE MIECTh 3aanuil. Homep
BapHaHTa KOHTPOJIbHOM paboThl OMpesensercs NpernojaaBareieM. TemMaTHKa KOHTPOJBHBIX padoT
chopMUpOBaHa IO MPUHIUITY COYETAHUS Pa3CiiOB NUCHUIUIMHBI. Hamucannio KOHTPOIBHOU paboThI
JOJHKHO MPEIIeCTBOBATh U3yUeHUE JIEKIIMOHHOTO MaTepralla, BBIMOJTHEHHE JTa00paTOPHOU paboTHI U B
MIPOIIECCE CAMOCTOSTEIBHON pabOThI. J[JIs1 YCIICIITHOTO BBITIOJIHEHUS KOHTPOJIBHOU padOThl HEOOX0IUMO
O3HAKOMHTBCSI C JINTEPATYpOH, CIIMCOK KOTOPOW JaH B paszaene 6 paboueil mporpammsbl «llepeueHn
OCHOBHOM M JIOTIOJIHUTEIBHOU JINTEPATYPhD».

BAPUAHT

3anava 1.Teno OpoleHO MO YII0OM K TOPU3OHTY TaK, YTO €r0 PAJIyC BEKTOP U3MEHSETCS M0 3aKOHY:
7 =3t +(3t—2t*); . OnpenenuTh NaTbHOCTH TIONETA TeJIa.

3anpaua 2. I'a3 B 3akpbeIToM cocyne Harpenu oT t1 = 10 °C mo t2 = 50 °C. Bo ckoabK0 pa3 BO3pOCio
naBJIeHUE Ta3a?

3agaua 3. Onpenenuth eMkocTh C KOHJEHCATOPA, COCTOSIIEro U3 IBYX HapukoB quamerpom d = 0,01
M, IIEHTPBI KOTOPBIX HAXOASTCS B BO3yxe Ha paccTosHuu | = 0,20 M apyr OT Ipyra, MpUHSB, UYTO
3apsi/ibl Ha MX TIOBEPXHOCTSX pachpeiesieHbl paBHOMEPHO.

3agaua 4. J[Ba AIMHHBIX MPSIMBIX MapaJUIEbHBIX TPOBOJHUKA C OJMHAKOBO HANPABIEHHBIMU TOKaMU [ =
2 Au b =4 A pacnionoxensl Ha pacctostHud d = 10 cM npyr ot apyra. OnpeneauTs MarHUTHYIO
MHAYKIUIO B B TOUKe, JeKalllel B cepeliHe 0Tpe3Ka MPsIMOil, COeTMHSIIONIETO TPOBOIHUKH.

3apaya 5. Ha mudpaknuoHHyro pemerky, coiepxkainryro N= 250 mTpuxoB Ha MUJUTUMETp, IMagacT
HOpPMaJIbHO OelNblii CBET, a 3aTeM MPOCHUPYeTCs MOMEIIEHHOW BOMM3M PElIeTKH JMH30M Ha DKpaH.

PaccrosiHue ot nuH3bI 10 9kpaHa L= 1,2 M. ' paHu1Ibl BUIMMOTO CIIEKTpA:! ﬂKp =0,780 MKM 1 ﬂ,(b =0,400

MKM. OnpenennTh IUPHUHY CIIEKTpa NEPBOrO MOPsAIKa Ha KPaHE.
3agaua 6. CKOJIbKO SHEPrUM OCBOOOJUTCS MPHU COEIWHEHUU OIHOrO MPOTOHA U JBYX HEHTPOHOB B
aTOMHOE ]1p0?
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KOMIUVIEKT TECTOB st npoMeKyTOYHOM aTTecTallMU (3a4eT)
1O AUCHUILIHHE
IIpumepHbIe 32 1aHUSA HTOTOBOIO TeCTa

1. Kakas u3 popmyst onpenensier MTHOBEHHYIO CKOPOCTbh?

Ar . .. Ar dr . S ds

A. <U> = E; b.v= hmoE = @ ;B.u= ?; I'.v= m ; 1. Cpeny ipeiIo)KeHHBIX BAPHAHTOB HET BEPHOTO.
At—>

2. BbICTPOTY U3MEHEHHS CKOPOCTH II0 HAIIPABICHUIO XapaKTEPU3YeET:
A. TaHreHuuangpHoe yckopeHnue; b. HopMmaneHOe yckopenue; B. monHoe yckopenue; I'. nepemelienue tena; .
Cpenu MpeaIoKEHHBIX BAPUAHTOB HET BEPHOTO.

3. Jluck Bpamaercsi BOKPYr CBOEH OCH. 3aBUCHMMOCTD yIjla MOBOPOTA JUCKa OT BpeMmeHu: ¢(t) = 3t + 5t°.
YIJI0Bask CKOPOCTh AMCKA Yepe3 3¢ OT MOMEHTA Hayaja JBMKEHHS PaBHA!
A. 3 pan/c; B. 144 pan/c; B. 138 pan/c; I'. 15 pan/c; [. cpenu npeyioxKeHHBIX BApUAHTOB HET BEPHOTO.

4. Kakas u3 NpemIoKEHHBIX (OPMYJ COOTBETCTBYeT Ooiice oOImiedl (OpMyIMpPOBKE BTOPOrO 3aKOHA
Herorona?
- dp v’ = _
A.F=uN;Bb.F= m ; B.F=m—; I'.F =ma ; . Cpenn npeu10)KeHHBIX BApHAHTOB HET BEPHOTO.
t r
5. HpOBC}II/ITe COOTBCTCTBUS B q)opMynax CBsA3U MCKAY BCIMYUHAMMU, OIMMUCBHIBAIOIIIUMU IMOCTYIATCIBHOC U

BpalaTeiIbHOE ABIKEHHE 110 OKPY>KHOCTH panuyca R:

A.AS1.oR
B.a,2.6 R
B.a,3.ApR
Ir.a4.w*R

ILvs Re* + o

6. HuepunoHHbBIE CBOMCTBA TEJ B OCTYIATEIbHOM JIBHKEHUH XapaKTEPU3yeT
A. Bec; b. cuna tpenus; B. macca; I'. MoMeHT unepuuuy; . ummnyisc.

7. K JUCCHUITAaTHUBHBIM CHJIaM OTHOCATCA:
A. cuja TAXKCCTH, b. cuna TPCHUS, B. cuna YOpyrocTu, I'. cuna BCEMHPHOT'O TATOTCHUS
,)1. CuJia COIIPOTHUBJICHUSA BO3yXa.

8. Kunernueckas sHeprust onpeaessieTcs mno Gpopmyie:

2 2
A.E:kXT;B.Ezmgh;B.E:FS;F. E=""

s . E=Nt.

9. MOMEHT HHEPLMHU MATEPHUATLHON TOYKH ONpENENIeTcs o GopMyie:
2
M ml
Al=mr2: B.I=IC+md2; B.I=—. ri="-
e

., 7T
10. MarepuanpHas TOUKa KOJIEOIESTCsI COTNIACHO ypaBHEHUIO X = S sin(— + 3) CM.

[Tepnon konebanmii paBeH: A. 6 ¢; b.4c; B.3c; TI.12c

11. MakcuMasibHOE CMEIIEHHE TOYKH OT MOJIOKCHHUS PABHOBECHS B KOJIEOATETBHOM TPOIIECCE — ATO ...
A. ammmutyna;  b.gactora; B.mepuwon; I. dasa.

12. TBepmoe Teno, coBeplIaroliee IMOJA JICUCTBUEM CHIJIbI TSHKECTH KOJIeOAHHs BOKPYT HEMOIABHKHOU
TOPU30HTATIHLHOW OCH, MPOXOAAIICH Yepe3 TOUKY, HE COBIIIAIONTYIO0 C IIEHTPOM Macc Teja — 3TO. ..
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A. MaTeMaTHIeCKUi MasTHUK; b. pusnyaecknii MasTHUK; B. Ipy>XUHHBIA MasTHUK;
I'. xonebaTeabHBINA KOHTYP.

13. T'apmonunueckoe konebaHue 3amaHo ypaBHeHHeM X = Asin(ot+ «). Kakas ¢dopmyna ompenenser
KHHETHYECKYIO YHEPTHIO 33IaHHOTO KojeOaHus £ =...?

2,2 2,2
ma)2A ;B.msz cosz(a)t+a);l“. Acos(at + @)

14. PeanbHblii a3 MOKHO CUMTATh HICATBHBIM IIPH. ..
A. HI3KOM JnaBiennd; b. BeIcoKoif Temnepatype; B. MaioM oobeme; I'. Oonbmioi MoJIeKyIsipHOI Macce;
JI. HU3KOM BIAXKHOCTH.

A.(mao?* 42 sin?(at +a))/2; B.

15. B cootBeTcTBHM ¢ 0cHOBHBIM ypaBHenneM MKT npousBenenue aasnenus (p) u oobema (V) paBHo:

A. 3/2 kT, B.%(EK)N; B.kT/Na; I'.RT/M, J.VRT.
16. YcranoBute coOTBETCTBHE:
Buo easosoeo npoyecca: Yenosue npomexanus npoyecca (0114 0anHotl maccwvl 2asa):
1) wu3oTepMuuecKuil npouecc A.p=const
2) U30XOPHUYECKUI mporiecc B.0=0
3) wuzobapuyeckuii mporecc B.V=const
4) anmabaTHBIN TIpoIIECC I.T=const

17. Cuna BHYTpeHHETO TpeHHs MEXIy ciaosMu xuakoctH F=2 H. Ilpu yBenuueHun B 2 pasa rpaaueHTa
CKOPOCTH U YMEHBIIICHNH B 2 pa3a IJIOLIAN CIIOEB CHJIa BHYTPEHHETO TPEHUSI CTAHET PaBHOM:
A. 1H; b. 2 H; B. 4H; . 8H.

18. Bennunna, KOJIMYECTBEHHO XapakTEpPHU3Yyolas CIIOCOOHOCTh HAdJIEKTPU30BAHHBIX TEJI OKa3biBaTh
ANIEKTPUIECKOE BO3/ICHICTBHE HA IPYTHE TEJa U IIOABEPraThCs CAMUM STOMY BO3ACHCTBUIO, HA3BIBACTCH. . .

19. Tonb3ysich  MPUHIIMIIOM — CYTMEPIIO3MIMN  TIOJICH, 1

OIIpEACIINTE HAIPABJIEHUE BEKTOpPA HAIPSHKEHHOCTHU @ ’ @
pesyapTupytomero moias B Touke C, eciu moje
CO31aHO paBHBIMU 110 MOJYJIIO 3apa1aMu. C
4 . 2
A.2. Bb.4. B.1. I.3. J.5.
20. HanpspkeHHOCTh  Yepe3  MOTEHIHAl MOXET ObITh V3

BBbIpa)K€Ha CJIEeLYIOUUM o0pa3oM: £ =
A. q)(¢, —9,); B.(p, —@,); B.gyg,; I. (-grade); . Cpean npeayioxKeHHbIX BAPUAHTOB HET BEPHOTO.

21. Jlyis1 onpeiesicHUs] HAPSDKEHHOCTH 3JIEKTPOCTATHYECKOTO MOJIsl PABHOMEPHO 3apsDKEHHON OECKOHETHOM
TUIOCKOCTH B BAaKyyMe HUCTIONB3YeTCs clieayromas popmyna:

A.E=clg,; B.E= ! %;BE—Lir';r.Ez L

dre, r o dme, R 2, ¥ 2¢,

22. DieKTpUYECKUM TOKOM Ha3bIBACTCS. . .
A. XaOoTHYHOE IBIKEHHWE dacTHll; b. HampaBjeHHOE IBWKEHHE MOJIEKYJ, B. ymopsioueHHOEe IBHKCHHUE
3apSDKEHHBIX YACTHIL, T) JIF000€ MPOU3BOJILHOE IBIKECHHE JJICKTPOHOB; /) CPEIH MPEJIOKEHHBIX BapHaHTOB
OTBETOB HET BEPHOTO.

23. PaGota Toka onpezensercs kak dA = ...

P
A.Udg; B.IUR;B. Tdt; I'.°R; J1. cpe/iv Npe/io’KeHHbIX BAPUAHTOB OTBETOB HET BEPHOTO.

24.
3anummute 1 npasuino Kupxroda mst y3na A u 2 npasuiio ans koutypa ABC/I.
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25. TpI/I OOWHAKOBBIX CONPOTUBJICHUA COCAUWHCHBI ABYMSA criocodamu. OHpCI[eJ'II/ITL, B KakKoOM ciydac

COTpOTHUBJICHHUE TenH Oobie. Ha ckoibpko?

e L] L] " A~ e
- —
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