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PaGouas nmporpamma AMCUMIUIMHBL «DH3HKa» COCTABJEHA B COOTBETCTBMH C TPeOOBaHHAMH
dejiepaIbHOTO rOCYIapCTBEHHOT0 06pa3oBaTebHOro cranaapra bicmero obpasosanus (PIOC BO).
yTBEPKACHHOr0 NpHKa3oM MuuucTepeTa obpasosanus u Hayku Poccuiickoit ®enepain 23.08.2017
r. Ne 813. PaGouas nporpamMma npeaHasHadena Juis noArotosky 6akanaspa no nanpasiesuio 35.03.06
Arpounzkenepus, npopuiab — Texuuueckuii cepBHC B arponpomMbiiIieHHOM KOMILIEKCE.

Hacrosmas paGouas nporpaMma JMCUMIUIHHBI  COCTAB€HAa B  paMKax  OCHOBHOI#
npogeccuonansroii obpazosarenshoii nporpammsl (OITOIT) u yunthiBaeT ocobeHHOCTH 00yUeHUA
NPH HHKJTIO3MBHOM 06Pa30BaHHHM JIHIL C OTPAHHYEHHBIMH BO3MOXKHOCTAMM 370poBbs (OB3).

CocraBuTens — JOKTOP TEXHHYECKHX HayK, npodeccop bacapbiruna E.M.

PaGouas nporpaMma JAHCUMIUIMHBI 0OCy’k/ieHa Ha 3aceianuu kadeapel «Maremarnueckne
€CTEeCTBCHHOHAYYHbIE AHCLHILTHHBD)
«5» mapta 2019 1, (mpotokon Ne8).

3as. kadeapoit «MaTeMaTHYECKHE H ECTECTBEHHOHAYYHbIE ﬁ

JIMCLMILTHHBD, IOKTOP TEXHHYECKUX HayK, npodeccop E.M. Bacapeiruna

PaGouast nporpaMMma JHCUMIUTHHBI 000peHa METOIHYECKOH KOMHMCCHEH (aKy/bTeTa 3a04HOr0
oOpa3zoBaHus

«15» mapra 2019 r. (nporokon Ne5).
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1. Ilnanupyembie pe3yabTaThl 00y4eHHs MO IMCUMUILIHHE, COOTHECEHHbIE ¢ JIAHNPYEeMbIMH
pe3yiabratamu ocBoenunsi OINIOII

1.1. lean 1 3224y TUCUUILIMHBI

bakanaBp mo HampasiaeHuto moarotoBku 35.03.06 ArpouHxeHepus JOHKEH ObITh MOATOTOBIICH
K pEUICHHI0 3a7ad MpOo(eCCHOHATBHONW JEATENIbHOCTH CIEIYIOIUX THIIOB: IPOH3BOJICTBEHHO-
TEXHOJIOTUYECKU I, TPOCKTHBIM.

Heap aucuMminHbl — cHOPMUPOBATH Yy CTYACHTOB CHUCTEMY (YyHIAMEHTAIbHBIX 3HAHHIA,
HEOOXOIMMBIX ISl IOCTEAYIOIe MOAroTOBKU OakanaBpa, cCocOOHOTO K 3¢ ()EKTUBHOMY PELICHUIO
NPAaKTUYECKUX 33/1a4  CEIbCKOXO3AHCTBEHHOTO MPOU3BOJACTBA, a TAaKKE CIIOCOOCTBYIOIIUX
JalbHENIIEMY Pa3BUTHIO JTUYHOCTH.

3agaun AUCHUNJIMHBI:

— U3YYUTb OCHOBHBbIE (pU3MUECKHE SBJICHUS, OBJIaNETh (PYHAAMEHTAIbHBIMU IOHSATHSIMHU,
3aKOHAMH U TEOPUSMH KIIACCHUECKON U COBPEMEHHOW (DU3UKH;

— c(opMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHUSI 1 COBPEMEHHOTO (DU3HUECKOTO MBIIICHHUS,
O3HAKOMHTHCSI C HAy4YHOW anmaparypold W MeToaamMu (U3HUYECKOTO HCCIECAOBAHMS, MPHOOPECTH
HABBIKU TPOBEACHUS (PU3NIECKOTO HIKCIIEPUMEHTA;

— HAy4YUThCSA BBIJACIATH (PU3NYCCKOE COJICpXKAHUE B MPUKIAJAHBIX 3a7adax OymyIieu
NEeSATEIbHOCTH;

— OBJIAJIETh METOJAMU PEIICHUS] HH)KCHEPHBIX 3a/a4.

1.2. KomMneTeHIIUM M MHAUKATOPHI UX JTOCTHKEHUI
OIIK-1 CriocobeH pemiath THIOBBIC 3a7addl MPOPECCHOHATBHON JEATSIBPHOCTH HAa OCHOBE 3HAHHN

OCHOBHBIX 3dKOHOB MATEMATHYCCKHUX H CCTCCTBCHHBIX HAYK C IHIPHMCHCHHEM HHq)OpMaLII/IOHHO'
KOMMYHHUKAIIMOHHBIX TEXHOJIOT U

Kon n
HauMEHOBAaHME
WHJIAKaToOpa ®opmupyemsie 3YH
JNOCTUKECHUS
KOMITIETEHIIUH
3HAHHUS OOyuaromuiics OKEH 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCUHUIUINH ((PU3UKK) [Tl peIIeHUs
VJT-1 onk-1. CTaH/AapPTHBIX 3a/1a4 B COOTBETCTBUM C HAIIPABJIEHHOCTHIO
Vcnomb3yer POPECCHOHATLHOM JEATETBHOCTH
OCHOBHBIE 3aKOHBI —(B1.0.10-3.1)
€CTECTBEHHOHAYYH
BIX JUCLMILUIMH U1 | yMEHUS OOyuaromuiics J0KEH YMETh: UCTO0Ib30BaTh OCHOBHBIE
peteHust 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTUTHH ((PU3UKH) 7151
CTaHIAPTHBIX pELIeHNs CTaHAAPTHBIX 3a/1a4 B COOTBETCTBUHU C
3a/1a4 B HAIPaBJIEHHOCTHIO MPO(ECCHOHAIBHOMN 1eATEeIbHOCTH
COOTBETCTBUU C - (b1.0.10-Y.1)
HaIpaBJIEHHOCTHIO
npodeccronanpao | HABBIKH | OOyHarOmMiics TODKCH BIaJeTh: HABBIKAMH:
i TedTenbHOCTH WCII0JIb30BAaHNs 3HAHUI OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX TUCIHUIUINH ((DU3UKH) TSI pEIICHUS
CTaH/IAapPTHBIX 3a/1a4 B COOTBETCTBUH C HAIIPABJIEHHOCTHIO
PO eCCHOHATBHON JEATETHHOCTH -
(b1.0.10-H.1)




2. Mecto qucuuminnel B ctpykrype OITOIT

Huctumuimaa «®u3uka» OTHOCUTCS K 00s3aTeNbHOM YacTH OCHOBHOW MpodeccHOHAIBHON
o0pa3oBaTeNnbHOM MporpaMMbl OakaiaBpuaTta.

3. O0bém AuCHMIVINHBI U BUJbI Y4eOHOH padoThl

OO0beM AUCHUIUIMHBI COCTABIIACT 9 3a4eTHBIX eauHull, 324 akajaeMuieckux vaca. (ucuumimHa
n3ydaetcs B 1, 2 cemecTpax.

3.1. PacnipenesieHue 00beMa JUCHMIIMHBI 110 BUIaM Y4eOHO# padoThI

Bun yuebHoit paboTbl KonnuecTBo yacos

KonTakTHas padora (Bcero) 32

B ToMm unce:

Jlexuuu (JI) 14
[Tpaktuueckue 3ansatus (I113) 8
Jlaboparopusie 3ausTus (JI3) 10
CamocrositesibHas padora o0yuarwmuxcs (CP) 279
Kontpoab 13

Hroro 324

3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3feiaM U TeMam

B TOM 4YHCIIE
KOHTaKTHas paboTta
WQ
NQ g
TOMbL HaumeHnoBaHue paszjena u TEMbI Bcero Cp =
4acoB JI JI3 113 Z
=
1 2 3 4 5 6 7 8
MexaHuka, MOJIEKYIsIpHast
W3UKa U TEPMOIUHAMUKA.
1. | 9@ pMozL - 109 6 | 4 | 4 95 X
DJIEeMEHTHI CTATUCTUYECKON
buzuku
5 DIEKTPUYECTBO U
) margetusM. Konebanus n 102 4 4 2 92 X
BOJIHEI




Ontuka. KBantoBas dusuka.
®dusuka aToma. JIEMEHTHI
¢bu3MKHU TBEPAOrO Tela.
Snepnas ¢puzuka.
duznyeckas KapTUHA MUPA.

100 4 2 2 92 X

Kontpoms 13 13

Hroro 324 14 10 8 279 13

4. CTpyKTYpa U coJepkaHue JUCHUILIIHHBI
4.1 Coneprxkanue IMCHUNINHBI

Pazgen 1. Mexannka, MoJieKyJsIpHAas (PU3HKA U TEPMOJUHAMHUKA

Beenenue

IIpenmer ¢usuxu. Meton no3HaHus B (pu3Mke. DKCIEPUMEHTHI M TeOpuHu. Poib mMaremMaTHKH.
@usnueckue 3akoHbl. Ilonstie ¢akxrta B ¢uszuke. Mogenu. Ilpsmeie u oOpaTHble 3ama4ul (HUIUKU.
PazmepHocTH (pU3HYECKUX BETUYHH.

Kunemaruka

JIBikeHne Kak riaBHas (opma cymiecTBoBaHusi Matepuu. IIpoctpanctBo u Bpems. CrnocoObl
ONMCAaHUs COCTOSHUS Teja M cucteMbl Ten. CucreMbl OTcueTa M KOOpAMHAT. Poiab M NpUHIMIIBI
BbIOOpa cucreM koopauHat. CteneHn cBoOO/Ibl, MHBAPUAHTHBIE CBOWCTBA YMCIIA CTENEHEH CBOOOIbI.
TpexMepHOE 1 MHOIOMEpPHOE IPOCTpaHCTBA. MaTepuanbHas TOYKA U PaCIPOCTPAHEHHUE ITOM MOIEIU
Ha MHOTOMEpPHBIN city4ail. TpaekTopus U1 MUpOBasl JTUHUSA, UX CBOMcTBAa. CKOPOCTh U YCKOPEHME KaK
npousBoaHble. [locTymarenbHOoe M BpallaTelbHOE JBHUKEHHsS KaK OCHOBHBIC BHJBI JBUKCHUI.
VYTI10BBIE CKOPOCTH U YCKOPEHNE, HOPMAJIbHOE U TAHT'€HLUAIbHOE YCKOpeHUs. CKOPOCTh U YCKOPEHHUE
B MHOTOMEPHOM INPOCTPAHCTBE. MHEpIHATBHBIE CUCTEMBI M PABHOIIPABHOCTD ITOKOSI 1 PABHOMEPHOTO
npsMosinHeiiHoro nBmxeHus. IlocTynar o mOCTOSHCTBE CKOpOCTH cBeTa B BakyyMme. [IpeoOpa3oBanue
MHTEPBAJIOB BPEMEHHU U JJIMHBI MIPU OOJIBIINX CKOPOCTSIX OTHOCUTENBHBIX JBMKEHUHM MHeEpLHUaTbHbBIX
cucreM. [IpeoOpazoBanus JlopeHIla M pEIATUBUCTCKOE CIIOKEHHE CKopocTedl. MHTepBan Mexzay
COOBITUSIMU U €T0 UHBAPUAHTHOCTb.

JInHAMHKA

Cuna u macca, cynepno3unius cui. [lepBsiii U BTopo# 3akoHbl HploTOHA. YpaBHEHUS JBUKEHUS,
pOJIb Ha4yallbHBIX YCJIOBUM, NPHUHLHUI JeTepMHHHU3MA. [IpuMepsl pelleHuss ypaBHEHMH [IBHYKEHUS.
JIBrKeHre Tea B IIOJIE CHJI TATOTEHMS, SIBJICHUE HEBECOMOCTH B CIIyTHUKAX. /lMHaAMuKa ClIeasmmx
cucreM. Mmnynec, 3aKOH COXpaHEHHUS MMITYJIbCA JJII MEXAHMYECKOM CHUCTEMBI, TPETUH 3aKOH
Hrrorona. BzaumonetictBue ten uepe3 mnose. O0mast GopMyIupoBKa 3aKOHA COXPAHEHUS MUMITYJIbCa.
KuneTtnueckasi sHeprus MarepuaibHON TOUKH, CBSA3b €€ C KOMIOHEHTaMU BEKTOpa umiyibsca. PaboTa
U MOTeHLMaIbHas 3Heprus. PaboTa nepemenieHns MarepHalbHON TOYKU MO KPUBOJIMHEHHOMY MYTH.
[loTeHuManpHbBle CWJIBI, BBEIEHUE MOHATUA NOTEHLUANa JUId  B3aUMOJCHCTBYIOIIMX  TEIl.
[TorenunanpHas QyHKIMS, TOTEHLIMAIbHAs MTOBEPXHOCTh. CBSI3b KOMIIOHEHT CHJIBI U MOTEHLIUAIbHON
¢ynkuuu. [loTeHnmanpHas sMa M ycJIOBHE YCTOWYMBOIrO paBHOBecHs. HeBO3MOXHOCTH paBHOBECHS
CUCTEMBl B3aWMOJEWUCTBYIOUIMX CTAaTHYECKMX TOYEYHBIX DJIEKTPUUECKUX 3apsiioB. [lpuHuun
IUIOTHEWIeH yIMakoBKU M OOBSICHEHHE MPOCTPAHCTBEHHBIX (opM KpucTtauioB. KondopmarmoHHbIi
aHanu3 MOJeKyl. MoMeHT cwibl. Jl[MHAaMuKa BpAllEeHHWs TOYKM W Tela BOKPYT IOCTOSIHHOM OCH,
MIOHATHE O MOMEHTE MHEPLMM MaTepUalbHOM TOYKHM W Tela. Y PaBHEHME JIBUKEHUS BPAIIAIOIIErocs
BOKPYT HEMOJBM>KHOU OCH Tesa. MOMEHT UMITyJIbCa, CBSI3b €0 KOMIOHEHT C KHHETHYECKOW SHEpruei
BpaileHus. VM3MeHeHne MOMEHTa MHEPLUU TeNla MpHU MEPEHOCe OCH BpalleHHs. | JTaBHbIE MOMEHTBI
VHEpPLUUU U YCTOMYMBOCTBH BPAILECHMS TeNl. 3aKOH COXPAHEHHMS MOMEHTA MMIIYJbCa TEla U CHCTEMBI
Ten. OcoOEHHOCTH KOHCTPYKLIMU BepTONEeTOB. l'mpockombl W WX mnpuMeHeHue. LleHTp macc u
YPaBHEHHE €Tr0 IBMWKEHUA. Pa3encHne nocTynaTenbHbIX U BpalllaTeIbHbIX IBUKEHUN TBEPIOTO TENA.
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ITapa cun. Cucrema ypaBHEHMH JUIsl ABMOKEHHUS TBEPAOIO T€Ja M €ro KMHETHUYECKask SHEPrus. 3aKOH
COXPAHEHHs DHEPIrMU U €r0 CBS3b C PAaBHOMEPHOCTBIO TCUEHUS BPEMEHH. [IBMKEHHE CHCTEM CO
MHOTHMH CTeTeHsIMU cBoOoabl. Pynkuus Jlarpamka u ypasueHus Jlarpamxka. [IpyHInn HauMeHbIIETO
JIEUCTBUSL.

JAuHaMuka 00JIbIIMX CKOPOCTEi

[TpuHuun otHocuTenbHOCTH B (usmke. PenstuBucrckuil umnynsc. [IpeobpazoBaHue sHEprum-
nMIrynbca. Macca U ee CBsA3b € DHEpruey Nokos. Macca CI0KHOM CHCTEMBI M €€ CBSI3b C DHEpPruei
B3aumMoJeiictBus vacteid. HeagnmutuBHOocTh Maccwl. JlegekT Macchl M 3Hepretuka. Kunetnueckas
SHEPIUsl B PEISITUBUCTCKOM MEXaHUKE. YpaBHEHUE JBJKCHHMS MAT€pUaIbHOM TOYKUM B
PEIATUBUCTCKON MEXaHUKeE. [IBMKEHHME MaTepHaIbHOM TOYKHM IOJ IEHCTBUEM IOCTOSHHOW CHIIBL.
CkopocTh cBeTa Kak IpefAesibHas CKOpocTh. YacTuipl ¢ HyJeBOM wmaccoil mnokos. [lpunimn
SKBUBAJIIEHTHOCTU U TEOPHsI IPOUCXOKICHHS CHII BCEMUPHOT'O TATOTCHHUS.

Koneb6anus n BoJIHBI

Konebanusi kak dYacTHBIM CIly4ail JBMOKCHHsI, YCJIOBHS TOSBJICHHS KOJICOAaHUH. YpaBHEHHE
IBWKEHMSI MPYKMHHOIO MasTHHUKAa U ero pemeHue. [‘apMoHuueckoe KojebaHHe U €ro
XapaKTepUCTUKH. YPpaBHEHHUE JABMXKCHMs (PU3MYECKOIO MAATHHUKA U €ro pelleHue, MaTeMaTH4eCKUn
MasiTHUK. DHEpPrusi rapMOHMUYECKUX KosieOaHuil. BeIHyX/1eHHbIE KOieOaHUs U SIBICHHE PE30HaHCA.
Pe3zonanc kak mposiBiaeHue Oudypkauuu. AprokosneOanus. IIpumepsl nposiBIeHHs] PE30HAHCHBIX U
aBTOKOJICOATEIbHBIX SIBJICHUH B KMBBIX OpraHW3Max M TEXHUKe. Pe3oHaHCHas mepepaya SHEPruud B
CUCTEME OJMHAKOBBIX CBSI3aHHBIX MasTHUKOB. BOJHBI B yNIpyrux cpenax, JIMHEHHBIE, [IOBEPXHOCTHBIE
1 00BEMHBIC BOJIHBI, TIONIEPEYHBIE M IMPOOJIbHBIE BOJHBI, (DPOHT BOJHBI, IUIOCKHE U CepuiecKue
BOJIHBL. AHaJTUTHYecKasl 3anuch Oeryuiei BosiHbl. BonHoBoe ypaBHeHue. IlepeHoc sneprum Oeryiuei
BostHOW. Crnoxenue koneGanuii u BoyiH. KorepeHTHbIe MCTOYHMKHM BOJIH. MHTepdepeHuus BOIH OT
TOYEYHBIX KOTEPEHTHBIX MCTOUYHUKOB. YCJIOBHS IOSABICHUS MAKCUMYMOB M MUHUMYMOB. CllokeHHE
KpPYroBbIX U cepudeckux BoiH. [locTpoenue ¢ponTa BoNHBI 1o npuHIuy [roiireHca, moBeaeHne
(bpoHTa BOJIHBI B HEOJHOPOAHOH cpene. OTpaxkeHue u npesnomiieHre BoiH. [lpunnun ®depma. Brisoa
3aKOHa IIPEJIOMJICHUS BOJIH Ha TPaHHUIIE IBYX Cpell Ha ocHOBe npuHuuna @epma. [puanun depma kak
YacTHBIN cilyyail o0Iiero nmpuHIMIa MUHMMakca. [losiBIeHHe OTpa’keHHBIX BOJH B HEOJHOPOAHBIX
cpenax, ClI0XKEHHE BCTPEUHBIX BOJIH W 00Opa3oBaHME CTOSIYMX BOJH. [lepexoaHoe cocTosiHue U Bpemst
penakcanuy. CBs3b JIMH CTOSYMX BOJH C pa3MepaMHu CPelbl, IUCKPETHOCTb JUIMH CTOSYMX BOJIH.
KBanroBanue. YnpasieHue 3By4aHUEM MY3bIKaJIbHbIX HHCTPYMEHTOB.

JIEeMEHTBI CTATHCTHYECKON U MOJICKYJIAPHON (pU3MKH

MuKpoCKOIMYECKHE W MAaKpOCKONMYECKHE sBJIEeHMs. VneanbHbIi ra3 Kak CTaTHCTHYECKas
cucTeMa MHOTUX 4YacTull. JlaBneHue, o0beM M TeMmIepaTypa rasa Kak 0oOOOIIEHHbIE XapaKTePUCTHKU
cocTosiHMSI ra3a. PaBHOBeCHble M HEpaBHOBECHBIE COCTOAHMS Ta3a. OOpaTumble M HeoOpaTHMbIe
nporeccel. Jluarpamma JaBieHHE-00beM. OKCIEpPUMEHTAJIbHbIE Ta30Bble 3aKOHBI, O0OOIEHHBIN
ra3oBbIi 3aKOH (YpaBHEHHME COCTOSHUS M/I€aJIbHOro ra3a). BeIBo/I ypaBHEHHS COCTOSHUS HJI€aTbHOTIO
ra3a Ha OCHOBE KMHETHYECKHMX NpeAcTaBieHUN. DU3NUECKUi CMBICT MOHATHS TEPMOJMHAMUYECKON
Temneparypbl. Pacripenenenue sHepruum mo creneHsM cBoOoabl. Pacnpenenenuss MakcBemna u
Bonbimana, 6apomerpudeckas ¢opmyna. HepaBHoBecHble npouecchl. Juddysus, nmuddysus depes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJIEHWE M €ro pojib B IKUZHEACITEIbHOCTH PpPACTCHHI.
Tennonepenaua. BuyrpenHee TpeHue. BripaskeHre HEpaBHOBECHBIX MPOLIECCOB Yepe3 0OO0OIIEHHbIE
TepMoarHamudeckue cuibl. CooTHomenne B3auMHocTH OHcarepa. PeanbHble rassl, ypaBHeHue BaH-
nep-Baanbca, KpuTudeckas TOYKA, pEaJbHbIE M30TEPMBl, COKWKEHUE Ta3oB. QDIyKTyauuun u
camoopraHu3zainus npu (pa3zoBoM mepexoje ra3z-KujakocTb. KUIKOCTH, TOBEPXHOCTHOE HATSXKEHHE B
KHUAKOCTAX, OXJIAKACHHUE JKUAKOCTH IIPU HUCHAPEHUHU, TEPMOPETYISIIUS PACTEHUN W KUBOTHBIX.
CmaumBaroniye 1 HecMauMBaromue xuakoctu. Kanumsphsie siBiaenus, popmyna Jlamnaca.

JIeMeHTBI TEePMOJAMHAMHMKH

[lepBoe Hawamo TepMOIMHAMUKH, W30IPOLECCH], aAnadaTHUYECKUN MPOLECC, OXJIaXJACHHUE ra3oB
npu aauabaTHYecKOM pPACIIMPEHUU U TOJIyueHHe HU3KUX Temiieparyp. YpaBHeHue IlyaccoHa u ero
BBIBOA. Kiaccnueckast Teopust TEIIIOEMKOCTEH, PUYHMHBI OTKJIOHEHUS PEaJbHBIX TEIJIOEMKOCTEN KaK
(GyHKLINU TEeMIIepaTypsl OT PEe3yIbTAaTOB Kiaccuueckon Teopun. PaboTa uieanbHOro rasza B pa3anyHbIX
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nporeccax. ObparumMeie 1 HeoOpaTuMble HUKIIBL TeruioBele MamuHbl ¥ UK KapHo, BTopoe Hadano
TepMOAUHAMHUKHA. KOMIPECCHOHHBIE XOJIIOAMIBHUKA UM TEIUIOBBIE HACOCHL. OHTPONMS  Kak
TepMoAMHamMudeckuid noreHuuan. dopmyna Ui SHTponuu HieanbHOro rasa. Teopema Kapuo u
000011IeHNEe TMOHATHS SHTPONMM KaK TEPMOJMHAMUYECKOro ImoTeHnuana. CBs3b HHTPONUHU C
MUKPOCOCTOSIHUSIMU UJ€albHOr0 raza. CTaTUCTUYECKOE TOJKOBAHUE SHTPOINU. DHTPONUS U CTENEHb
BbIpokAeHus cuctembl. dopmyna boabivmana. DHTponus u uHGopManus. Bo3pactanue sHTponuu
Ipu HEOOpaTHMBIX TpOLIECCaX Ha NpPUMEpEe BBIPABHHMBAHUS TEMIEPATypbl IBYX HAaXOJSMIIUXCA B
KOHTAaKT€ HarpeThIX TEJI W IPU BBIPABHMBAHUM JABJICHUHM B JIBYX 4acTAX cocyna ¢ rasom. llepsoe n
BTOpOE Hauala TePMOJUHAMUKH, U JKUBbIE OpraHu3Mebl. [loHATHE O TepMOAMHAMHUKE HEOOPATHMBIX
IIPOLECCOB U OTKPBITBIX CHUCTEM. OHTPOIMUS B CHCTEME OpPraHu3M - OKpyXKarolas cpeaa.
IIpon3BOACTBO SHTPONIMHU B HEPABHOBECHOU cpene U TeopeMa [Ipuroxuna.

Pa3znes 2. JjieKTpr4ecTBO M MAarHETU3M

JJIeKTpUYecKHe 1 MATHUTHBIE SIBJICHHUS

[lonsiTie O MONAX, MOJNA CKAJIAPHBIE M BEKTOPHbIE. XapaKTEPUCTUKU BEKTOPHBIX IOJIEH:
HaIpPSDKEHHOCTb, MOTOK, LMPKYISLMS, CUJIOBBbIE JUHUM BeKTOpHOro mnoisd. Cyneprnosuuus IoyeH,
3apsbl, 3aKOH COXPAHEHUs 3aps0B.

B3anMozeincTBre HEMOABUKHBIX U IBMXKYIIMXCS 3apsA0B, PU3NUECKHI CMBICI MArHUTHOTO ITOJISL.
ITone Toueunoro 3apsina (3akoH Kynona) u cucremsl 3apsinoB. Ilone qumons. DnekTpocTaTudeckoe
MoJIe MOJIEKYJbI M XuMHueckue peakuuu. Muterpanshas dopma 3axkona Kymona, teopema I'aycca
(nepBoe ypaBHeHue MakcBeiia). BeiBox Gopmys A HanpsKEHHOCTH JIEKTPOCTaTHYECKUX IOJIeH
3apsOKEHHOI0 NPSIMOIO IMPOBOJA, IUIOCKOCTH, KOHJeHcatopa. Pabora mnepemeleHus 3apsjaa B
EKTPOCTATUYECKOM  II0JIe, IIOHATHE MOTeHuuana. Bropoe ypaBHeHue Makcsemna i
AJIEKTPOCTATUKA B HWHTETPATBHON (hopMme. DIEKTpHUEcKass €MKOCTh OIHOTO MPOBOJHUKA U JIBYX
IIPOBOJIHUKOB, KOHAEHCATOPbI, paboTa Mo 3apsjKe KOHAEHCATOPOB. DHEPrus 3JIEKTPOCTATUYECKOIO
noyist.  M3MeHeHue  HanpsDKEHHOCTH — DJIEKTPUYECKOrO  IOJs  IIPU BBEINCHUM  JUAJIEKTPHKA,
MOJIAPU3YEMOCTh IMDJIEKTPUKA, JUAIEKTpUYECKas NPOHMIIAEMOCTb. VI3MEHEHHE IUAIIEKTPUYECKON
MIPOHUIIAEMOCTH MPU XUMUYECKUX PEaKIUSAX U HCIOIb30BaHUE 3TOro 3 (ekra. DNeKTPUUIECKOe MoJie
B NpoBojAHUKAX. [IoHATHE O TOKEe MPOBOJMMOCTH, BEKTOp TOKAa M CWJIa TOKa, AudQepeHnnambHas
dbopma 3akona Owma. IlepBoe mpasmino Kupxroda. [lpuumHa mosiBIeHUs SJIEKTPUUECKOTO TOKA B
MIPOBOJIHUKE, (PU3MUECKUI CMBIC MOHATHUS CTOPOHHUX 3JIEKTpUYEeCKHX cuil. BbiBon 3akoHa OMma ais
Bceit nienu. Bropoe npaswmiio Kupxroda. MarautHoe mose npsiMoro Toka, 00bsICHEHHUE €0 TOsIBJICHUS
Ha OCHOBAaHMM DEIATUBUCTCKUX NpelcTaBiIeHUN. IIHTerpanpHele ypaBHeHMs MakcBemna aiis
MIOCTOSIHHBIX MAarHUTHBIX Mojei. [Ipumepbl BBIYMCICHUS HANpPSDKEHHOCTEH MAarHUTOCTaTHYECKHX
noneil. 3akoH buo-CaBapa-Jlaniaca. Bzanmoneiictsue nosei u 3apsanoB (Tokos). @opmyna Jlopenua
JUISL CWJIBI, JEHCTBYIOIIEH HA 3aps]l CO CTOPOHBI JIEKTPUYECKOTO M MarHUTHOro mnosei. lIpuHnmn
JNEUCTBUS Macc-CIEKTPOMETPOB M HX TPUMEHEHMS B XUMUU. HHAyKIMOHHBIE SBJICHMS,
TpaHc@opmaTopsl, (u3MYecKkHe MNPUHIUOB UX JeictBus. Okcrparoku. [lonHas cucrema
UHTErpalbHbIX ypaBHEeHUMN MaxkcBemna. CMBbICT WIEHOB CHUCTEMBI ypaBHEHMH Makcsesia,
OTMCHIBAIOUINX SIBICHUS, CBS3aHHBbIE C M3MEHEHMSIMH JJIEKTPUYECKHMX W MAarHUTHBIX BEIMYUH BO
BpeMeHH. B3auMOCBS3b 2NEKTPUUECKUX U MATHUTHBIX IEPEMEHHBIX MOJIEH, JIEKTPOMarHUTHOE 110JI€ U
m3nydyenue. [lons nBrokymmxcs 3apsaoB. M3iydeHue SI€KTpOMarHUTHOTO II0JS HEPAaBHOMEPHO
ABrKyumMest 3apaaom. «Ilapagoke» atoma.

Paszpen 3. OnTuka u aroMHas pusuka

JJIEKTPOMATrHUTHOE U3/ TyYeHHe H ONITHKA

CB00OIHOE AIIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAHUE B BUJE 3JEKTPOMArHUTHON BOJIHBI.
IlonepeyHOCTh AMEKTPOMArHUTHBIX BOJMH. CKOPOCTh PACHpPOCTPAHEHUs 3JIEKTPOMArHUTHBIX BOJH U
criocoOb! ee u3mepenus. lllkana snekTpoMarHUTHBIX BOJIH. CHIOCOOBI T€HEpalu U UCIOJB30BaHUE B
HayKe M TEXHUKE BOJIH Pa3JINYHBIX YACTOT.

SIBneHusi, onuceiBaeMble BOJIHOBOM Teopuell cBeTa. MIHTepdepeHLns cBeTa, yCIOBUS MOSBICHUS
CTaTUYECKON HMHTEepPEepeHIIMOHHON KapTUHBI, MHTepEpeHIMs NpU pas3lieleHud (POHTA BOJHBI,
IIPOCBETIICHUE ONTUKHU, UHTEp(EepoMeTpsl U UX Hcmnoib3oBaHue. Dypre-cekrpoMerpsl. [lonarue o
ronorpadun. Jdudpakuus, mudppakuus Ha mend. DOoKyCHpOBKa 3JIEKTPOMArHUTHBIX BOJIH M CBS3b
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pasmepa IU(PAKIMOHHOTO TATHA C pasMepamMu peduekTopoB. OCOOEHHOCTH —OpraHU3aluu
PaINOIOKAIIMOHHON CITY>KOBI. YCIIOBUS TIepexoja OT BOJHOBOM OINTHKH K TeOMETPHYECKOW. 30HBI
@penens, 30HHas wIacTHHKA DpeHens Kak GOKyCHUpYIOmuUi 35eMeHT. Judpakinonnas pemerka Kak
IMCIIEPrUpyomas cucreMa. AHalu3 cocTaBa CBeTa IO JUIMHAM BOJIH. PeHTreHoBckas audpakuus,
noHaTue 00 oOpaTHBIX AU(PAKIMOHHBIX 3a7a4aX, PEHTTEHOCTPYKTYPHBIM aHAaIN3 B €ro 0COOEHHOCTH
MPUMEHUTEILHO K OuojornueckuMm oObekTam. IIpoctpancrBennas crpykrypa JIHK u PHK.
JudpakimoHHBIN Tpeaes pa3penanei cnocoOHOCTH ONTHYECKUX MTPUOOPOB.

CBeT U BeliecTBO, MOHATHE O BTOPUUYHBIX BOJIHAX, Pa3J/leIEHUE SHEPTUU Ha IpaHuLe pa3zaena ¢as,
PE30HAHCHBIN XapaKTep B3aMMOACUCTBUS CBETa M BelecTBa. Jlucrepcusi, KI1accuueckoe 0ObsICHEHHE
3aBUCUMOCTH KO3 (UIMEHTa MPEeJOMIICHUsS CBETa OT JJIMHBI BOJHBI MAJaloIEro cBera. SIBieHue
JBOMHOTIO JIyuyenpesoMIIeHus, MoJIIpu3anus cBeTa KpuctauiaMy. [1onsipu30BaHHbIi CBET, ONTHYECKAs
aKTUBHOCTb, CAaxapoOMETPHsl, MCIIOJIb30BAaHUE SBJIEHUS BpAlllEHHs IUIOCKOCTH MOJIApU3alUMd B
MoJIeKysipHOH Ononoruu. @orodaddexr u kBaHTOBas Mpupoaa cBera. Kpyr sBneHHid, 00bICHUMBIX C
KBAHTOBOM TOYKHM 3PEHHUS, MHKPOCKOIIMYECKOE M MAaKpOCKOIMYECKOEe B ONTHKE. /[BOWCTBEHHOCTbH
OPUPOJBl CBETAa. 3aKOHBI TOTJIOIIECHHS CBETa, IMOHATHE O HENWHEHHBIX 3¢dekTax. OCHOBHBIC
3JIEMEHTbl KOHCTPYKLUHU CHEKTPO(POTOMETPOB. 3aKOHBI OCBELIEHHOCTH, 3aBUCUMOCTb OCBEIIEHHOCTH
OT BU/1a OCBETUTEIICH.

KBanToBas puzuka. ®u3zuka aromMa u 3jieMeHThbl (U3MKHN TBEPIOr0 Tejaa

OcobeHHOCTH TMOBEACHUS MHUKpoyacTUll. IIpuHIMIBI ONUCAaHHSA MOBEACHHS MMKPOYACTHIL,
BOJIHOBass (DYHKIMsI, COOTHOIIEHHE HeolpeneneHHocTel, BomHa ne bpoitnsa. Ilocrymatsr bopa.
VYpaBuenue lllpeaunrepa (BpeMeHHOE U cCTallMOHapHOE), (U3MYECKUN CMBICT BXOISIIUX B HETO
wieHoB. Pemenue cramuoHapHoro ypaBHeHus Illpeaunrepa pans 4acTUIbl B OJHOMEPHOM
MIOTCHLIMAJIbHOM SIIIMKE M YaCTULl HAa OKPYXHOCTHU. YCIOBHS IOSIBJICHHS KBAHTOBBIX SIBJICHMM.
Bnusinue maccel m o0siacTu JoOKanM3aluM 4acTull. J[BymepHas moTeHUualbHAasl siMa, BBIPOXKICHUE
KBAHTOBBIX COCTOSIHUN M CHATHE BbIpOKJeHUA. [loTeHIManbHas iMa KOHEUHOM I1yOuHBI U BIUSTHUE €€
rTyOMHBl M IIUPUHBI HAa YPOBHH SHEPrUHM 4YacTUIBL. BO3MOXHOCTh JIOKAaTM3alMM YacTUIBl B
npoctpaHcTBe. TyHHenbHBIN 3¢ddexr. 3amonHeHue ypoBHell M npuHuun [laynmu, monHas sHeprus
COBOKYITHOCTH 3JIEKTPOHOB B KBaHTOBOHM cHCTeME€. YPOBHU DHEPIMHM B aTOME BOAOPOJA, MEPEXOAbI
MEXNy ypoBHSAMHU. VHIMBUIYadbHOCTH CIIEKTPOB aTOMOB M AMHCCHOHHBIM CIEKTPAJIbHBIA aHAIU3.
Meramueckass MOJIENb MOJIEKYJIBl U OOBSICHEHHE KOPPEJAIMH IIBETHOCTH BemmiecTBa U 3ddexra
COIIPSKEHMSI XUMUYECKHX CBsI3eH B MoJiekysax. HopManbHas U MHBEpPCHAs 3aCEIEHHOCTh KBAHTOBBIX
cocrostHuil. Ilornomienne, cnoHTaHHOE M BbIHYXJAeHHOe u3nydeHus. Koadduuments DHIITENHHA.
®opmyna I[lnanka. Ycunenue cBeTa npu NpoX0KAEHUHN Y€PE3 NHBEPCHO 3acelleHHYI0 cpeny. [lonsaTue
0 Ja3epax.

dusnyeckas MpUpPOJa XUMUYECKON CBSI3U. DIEKTPOHHOE CTPOEHHE MHOTO3JIEKTPOHHBIX aTOMOB,
rudpuansanysi, OObSCHEHHE MPUYUH TOSBIEHUS NPOCTPAHCTBEHHBIX (opMm Mosekyn. IlpuHnmn
MaKCHUMaJIbHOTO TMepeKpbIBaHMs. BHyTpeHHee BpallleHue B MOJIEKYJIaX U €ro pojib B OMOXMMUYECKHUX
peakuusx. J[BukeHue 4acTUI] B MHOTOATOMHBIX MOJIEKYJIaX M BUJbl MOJIEKYJISIPHON CHEKTPOCKOIUH.
CumMmeTpHst MOJIEKYII U TIOSIBJICHUE TTPaBMII 0TOOPA.

@DOTOXMMHUYECKUE PEAKIIMM M OCOOCHHOCTH TMOTEHIUAIbHBIX ITOBEPXHOCTEH OCHOBHBIX U
BO30YKJICHHBIX AJIEKTPOHHBIX COCTOSHUN B MoJsieKynax. Pacman monekysn npu (poToBO30YXICHHSX.
®dusznyeckas npupoja ¢orocuHTe3a. TpaHcmopTr sHepruu npu (ortocuHTeze. 30HHAs CTPYKTypa
ANEKTPOHHBIX COCTOSIHMI KPUCTAJUIOB. 3allOJHEHHBIE M HE3AIOJHEHHBIE 30HBI. YpoBeHb DepMu.
[IpoBoaHMKY, MOTYIPOBOAHUKHU U JUAIEKTPUKUA. OCOOEHHOCTH MPOBOAMMOCTH B MOTYIPOBOAHHUKAX.

Anepuas pusuka

CucremaTka 3J€MEHTAPHBIX YaCTHUIl. 3aKOHBI B3aMMOIPEBPAILICHUIN YaCTHII, SACPHbIC PEaKIIHH,
nedext Maccel. CTpoeHue saep, AAepHbIC CHITbI, YCTOMYMBBIE U HEYCTOWYUBHIE sI/Ipa, €CTECTBEHHAS U

HCKYCCTBEHHAas PagOAKTUBHOCTD. 3aKOHBI PaguOaKTUBHOIO pacnazna. [TpuHDHATIBL
paZvoaKkTUBALIMOHHOTO aHaiu3a. «MeueHble» atombl B Ouonoruu. [lyTu ucmonb3oBaHUs SOEPHOM
JHEPIHUH.

du3nyecKass KAPTUHA MUPa



[lonatue o0 »HBomonMM B (HU3UKE, OWUONOTMM M JPYruX HaykaxX. [IpOTHBOIIOIIOKHOCTH
HalpaBJIEHHOCTEH 3TUX HBOIIOLHMOHHBIX ITporieccoB. [1yTu npeogoneHus mpoTUBOpEYHs.

Bpewms B kinaccuueckom mupe. Posiab nepuoanueckux U HENMEPUOAUUECKUX TPUPOAHBIX IPOLIECCOB
B (OpPMHMPOBAHUU IOHATUS BpPEMEHHU. VIHBApMAHTHOCTh MPOCTEHIIMX (PU3MUECKUX 3aKOHOB
OTHOCHUTEJILHO CMEHBI 3HaKa BpeMeHU. HepaBHOBECHBIE IIPOLIECCHI B CJIOKHBIX CUCTEMAX U MOSBIECHUE
cTpesibl BpeMeHU. Poib ciaydalHbIX (akTopoB B (GOpMHpPOBaHMM CTpenbl BpeMeHH. Diykryanuu,
MOSIBIICHHME CAaMOOPTaHU3allM B  OTKPBITBIX CHCTEMax M IepepacTaHue (QIyKTyaluu B
Makpockonuueckuit 3¢ ¢exr. Ponp Oudypkanuii. [loBeneHue SHTponuMM B OTKPBITBIX CHCTEMAX.
[TpuHIUT TOTIOJIHUTENHFHOCTH U €r0 BCEOOUTHOCTh. Vcnonbp30oBannue Mojeseil siBIeHU 1 00BEKTOB B
Ipolecce NO3HAaHUs KaK CIeICTBHE IPUHLIMIA JOMOIHUTEIbHOCTH. OOpaTHbIe 3a7jauu, CyObEeKTUBHBIN
¢dakTop mpu ux pemeHud. OrpaHHUEHHOCTh IPHHLMIA JIOKA3aTeIbHOCTH B Hayke. llpuHimn
COOTBETCTBUs, HalOioJaeMble M HeHaOJrojaeMble BeNWYMHBI B ¢u3uke. TpeOoBaHus K
dopmupoBaHuio ¢PHU3MUECKUX Teopuid. PacmmpeHHOe TNOHUMaHWE MPHUHLIUINA JETEPMUHU3MA.
CiyyaiiHoe M 3aKOHOMEpPHOE B IPUPOJE M Ipeesbl MPUMEHUMOCTH HAay4yHOro NporHo3a. HayuHsrii
MPOTHO3 B HayKe 00 obmiectBe. @u3nka u kudepHetnka. Creasimue CUCTEMBI U YIIPaBIICHUE.

4.2. ConepxaHue JeKI Uit

Ne ConepxaHue JIEKIUH Koz-so
/1 ACp 1 qacoB

1. | OBomtonus U COBpeMEHHbIE MOJIeNN PU3NUEcKOi kapTHHbI Mupa. CoBpeMeHHas 2
¢u3nKa Kak KylIbTypa HaONIOIEHWH, MOJCIMPOBAHUS, IKCIECPUMEHTAIHHOTO
HCCJIEIOBaHMS M KOJIMYECTBEHHOIO ITPOTrHO3UPOBaHUS SABICHUN Ipupobl. Ponb
¢u3MKK B pa3sBUTHM TEXHUKH U arpolpPOMBIIUICHHOTO IPOW3BOCTBA.
Kunematnka MarepuanpHOMl TO4ku. KoOOpAMHATHBIM METON  ONMCAHMS
nBukeHni. Kunemarnueckoe ypaBHEHUE IBUKEHUS U OINpE/EsieMble IO HEMY
KMHEMaTHYEeCKHE XapaKTepUCTUKU. BeKTOpHBIN crocob omucaHus ABMXKEHUI.
BekTophs! nepeMenieHus, CKOpocTu, YCKOPEHHSL.

2. | YrnoBele  XapaKTEpUCTUKU  JABWKEHHMS IO  OKPYKHOCTH.  ODJIEMEHTHI 2
PENATUBUCTCKOU MEXaHUKH. ITocTynater CHEelUaIbHON TEOpUH
otHocuTenbHOCTH.  IIpeoOpasoBanus  Jlopenua. CroxeHue CKOpoCTeH.
OTHOCHUTENBHOCTD JJIUHBI OTPE3KOB U JUINTEIHHOCTH BPEMEHHBIX UHTEPBAJIOB.
JluHaMuKa MaTepUallbHOM TOYKM M IIOCTYINATEIBbHOIO JBHYKEHHUS TBEPIOIO
Tena. 3akoHbl HproToHa. Buapl cun. JluHamuka BpalaTelbHOTO JIBHUKEHUS.
MomeHT cuibl. MOMEHT MHEPLIMH.

3. | 3akoHBI COXpaHEHHUS HUMITYJIbca W MOMEHTa HMITyJbca. VHepuuaabHbIE U 2
HEMHEpIMaJIbHbBIE CUCTeMbl oTcuéra. Pabora, MOIIHOCTE M  DHEPIHUs.
Mexannueckue KosneOaHus. MexaHudeckass paboTa M MOUIHOCTh IIpH
MIOCTYNAaTEIbHOM M BpPALLATEIIbHOM JABM)KEHMAX. KuHeTnmdeckas sHeprus Hu
TeopeMa 0 KMHETHYecKoW »Hepruu. KoHcepBaTUBHBIE CUJIBI U MMOTEHIIMAIbHASL
sHeprus. IIpuMeprsl MOTEHIMAIBHBIX MOJEH. 3aKOH COXPAHEHHsS DHEPIUU B
MEXaHHKeE.
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n/a

ConeprxaHue JEKIUH

Koi-Bo
JacoB

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. MneanbHbli ras.
Peanpabie Ta3pl. OCOOCHHOCTH JKHIKOTO COCTOSHUS. SIBIEHUS TEpeHoca.
Jubdysus,  TemmonpoBOAHOCTP W BHyTpeHHee  TpeHue.  OCHOBBI
TEPMOJMHAMUKU. BHYTpEHHSASI SHEpPrus W MNEPBOE HAYAIO TEPMOJMHAMHKH.
Pabota m TemoéMKoOCTh raza mpu paszIM4YHBIX Ipoleccax. Bropoil 3akoH
TEPMOJMHAMUKHU. TerioBble JBHUraTeii M XOJOAWJIbHbIE MamnHbl. KII/]
TEIUIOBBIX  JIBUTATE€JE M  CTAaTUCTHYECKUM CMBICI  BTOPOr0  3aKOHA
tepMoauHamMuku. llonstue oSHrponuu. IloHsTne 0  TepMOAMHAMHKE
HEOOpAaTUMBIX TPOIECCOB M OTKPBITBIX CHUCTEM. OJIEMEHTHI CTaTHYECKOU
busuKy.

OnexkTpudeckuil 3apsi. DJIeKTpocTaTudyeckoe rnosie. Bekrop HanpskKEHHOCTH.
Pacuér anexrpocrarnueckux nosuei. IloTeHmman 31eKTpoCcTaTU4ECKOro IOJIA.
Pabora no nepemenieHuio 3apsAa0B B IEKTpocTaTUYECKOM Hoje. Bemiectso B
anekTpuueckoM mone. [lomspusanms AuANIEKTpUKOB. BekTop cmemeHwus.
IIpoBOHUKM B 3JIEKTPOCTATUYECKOM IOJ€. DIEKTPOEMKOCTh MPOBOJHHUKOB.
Kongnencaropsl.  [locTosiHHBIM ~ anekTpuyeckuii  Tok.  3akoH  Owma.
Onexrpoasuxkymas cuna. [IpaBuna Kupxroda u pacyérel 3IeKTPUUYECKUX
unerneir. 3axkoH Owma. [lpupoma cepxmpoBogumoctu. Hocurtenu Ttoka B
Pa3NIUYHbIX IPOBOJIHUKAX. DJIEMEHThI TEOPUH ITEKTPOIIPOBOJIHOCTH.

Marnutnoe mone. 3akoH buo-Capapa-Jlamiaca. MarauTHeie CBOMCTBa
BemectBa. Cuma Ammepa u  cuna JlopeHna.  DIEKTpOIBUTATENH.
OnexTpoMaruuTHas uHAykuus. 3akoH dapanes u npasuiio Jlenna. Mexanusm
Bo3HUKHOBeHUs1 DJIC mHAykuuu. DHeprus MarHuTHoro mnois. IlepemeHHBbINH
AIEKTPUYECKUN TOK. DnekTpomarHuTHoe mnoje. O6obmenue 3akona dapanest.
3aKOH MOJHOTo TOKa. TOK cMelleHusl.

DOneKTpOMarHuTHbE  BOJNHBL.  YpaBHeHMss  MakcBemna.  CBoOOJHBIE
AJIEKTPOMArHUTHBIE KosieOaHMs. 3aTyXarollue U BbIHY)XJCHHbIE KOJIeOaHMS.
lkana  snekTpomMarHuTHBIX  BosH.  Onrtuka.  [lpunnun  TroiireHca.
Wntepdpepenimss  ceera.  [udpakuus  cera. Ilomspusamus  cBera.
B3anmMopeicTBre usnydeHus ¢ BemecTBoM. TemtoBoe m3iydenue. KBaHToBas
¢uzuka. dorordpdexr. dusznka aTtoma, 3IEMEHTH (HU3UKU TBEPAOro Tea.
SAnepHas puzuka. Puznyeckasi KapTHHA MUPA.

Hrtoro
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4.3. Coaep:xanue JJaGOpPaTOPHBIX 3aHATHI

HaumeHnoBanue 1a00paTOpHBIX 3aHATUN

Koi-Bo
JacoB

I/I3yquI/Ie MEXaHHNYECKOI'O IBMXKCHNS HAa MAallIMHE ATBYJIa

OHpCIleJ'IeHI/IC BA3KOCTHU JKUJKOCTH 11O MCTOAY Crokca

Onpez[eneHHe CMKOCTH KOHACHCATOpa METOAOM CPABHCHMUS.

I/IBMepeHI/IC T OpH30HTaJIBHOf/'I COCTaBJISAIONIEH MAarHUTHOTO MOJIS 3emim

M3yueHne 3akoHOB BHemIHero ¢poro3ddexra

NININININ

HTroro
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4.4, Conep:xkaHue NPpaKTHYECKUX 3aHATHIA

Ne . Koun-Bo
HaumenoBanue npakTUYECKUX 3aHATHIA
n/u 9acoB
1 KunemaTtuka u tuHaMuka MaTepuaibHOM TOUKHU M TBEPJIOTO Tesa. 3aKOHbI 4
' coxpaHeHnus. MexaHnuyeckue KosueOaHusi U BOJIHBI.
2 OnektpocTtaTuka. [{0CTOSITHHBIN TOK, 3JIEKTPUUYECKUE LIETTU U MAaTEPUAIIbI. 2
' [TocTosiHHOE MarHUTHOE MoJI€. DJIEKTPOMArHUTHbIE KOJIeOaHUsI M BOJHBIL.
BonnoBas ontuka. SIBnenust unTepepeHuu, TudpaKiiuu, MoIsipru3aiuu

3. cBeTOBbIX BoJiH. KBaHTOBas onruka. SBienue poroaddekra. Termmoroe 2
W3JIYYCHUE
Htoro 8

4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00y4ar0IIMXCS
4.5.1. Buasl caMOCTOSITENbHON paboThl 00YJarOIIUXCs
Buasl camoctosiTenbHON pabOThl 00y4arOIIUXCS KonunuecTBo uacoB
[ToAroToBKa K MPaKTUYECKUM 3aHITHAM 8
[TonroroBka k 1a00PATOPHBIM 3aHATHUSM H K 3aIIUTE 22
1a00paTOPHBIX padOT
BrinonHeHne KOHTPOJIbHBIX paboT 20
CamocTosTeTbHOE U3YYEHUE OTJEIBHBIX TEM U BOIIPOCOB 216
[ToaroroBka k IpOMEKyTOUYHOM aTTECTalUU 13
Hroro 279
4.5.2. ConepxaHuie cCaMOCTOSTEIbHON pabOThl 00yJaromuXcs
No Kou-Bo
HaunmenoBanue TeM 1 BOpOCOB
/i 4acoB

1. Kunemaruka. 3amaum OaUIMCTUKH, HaBENEHUS Ha IeNb, ONTHUMH3AIUU 18
JIBIDKEHUS, UX IPUMEHEHHUE B arPOMHKCHEPHH.

2. Jlunamuka. PeakTuBHOE nBIKeHHe. JIBrokeHHe HeOecHBIX Tell. [lon€Ter B 18
KOCMOC. Y CTOMYMBOCTb JIBHKEHUS. [ MPOCKOIIBI.

3. 3akoHbl coxpaHeHus. [lepegada MOIMHOCTH B MEXaHMYECKHX CHCTEMax.
[IpoGnema Ge3omopHoro ABuxkeHus. [I[pobiema BeYHOro ABUTATENS MEPBOTO 19
pona.

4. MexaHnueckue KoyiebaHuss M BOJHBL. Pacyér KOHKPETHBIX COCTOSIHMHA U 20
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No Koi-Bo
HaumenoBanue TeMm 1 BOpocoB
/i 4acoB

OInpCaciICHUC COOCTBEHHBIX YaCTOT KOJIEOATEIbHBIX CUCTEM

5. DNeMEHThl MOJICKYJIIPHOW ®  cTaTUCTHYecKod (u3uku. OcobeHHOCTH
KUJKOTO cocTosiHUA. [loBepXHOCTHOE HATSKEHUE, CMAYMBAHKE, KAMUILISPHIL. 20
[TouBeHHas Byara v MOJUB PACTECHUM.

6. OneMeHThl TepMOAMHAMMKHU. TemioBas SHepreTuka U €€ SKOJOTHYECKHM

20
ACIICKT. TGHJIOI/I3OJIHHI/IH, METOJAbI DdKOHOMMHMH TCILJIA.

7. Onekrpoctatrka. CTaTHMYecKOoe  ANEKTPUYECTBO.  DJICKTpU3AIMs  Tell. 20
JIBUXKEHHUE 3apsHKEHHBIX YAaCTHIl B 3JCKTPHUCCKHUX TOJISAX. AHAIOTHHA MEXIY
QJICKTPOCTATUYCCKUM U I'PABUTAIMOHHBIM ITOJIAMH.

8. ITocTOSHHBIN TOK, JIEKTPUYECKUE LIENU U MaTepuaibl. DJIEKTPUUECKUI TOK B 20
KHUJKOCTSIX U razax. KopoHHbl# pa3psia. 1eKTpopUiIbTpBL.

9. IToctosnHoe mMarauTHOE TI0JIE. llOCTOSHHBIE MAarHuTbl. MArHuTHOE TIOJE 20
3emun. JIBMOKCHHE 3apsOKCHHBIX 4YacTHIT B MarHUTHBIX Toiisax. Macce-
CHICKTPOMETPHSIL.

10. | DOnexkTpomarHuTHbBIE KoNieOaHus W BONHBL. M300perenue panuo. Ilepemaua 20
curHaioB. PaguocBsi3e u paguonokarys. MUKpOBOJHOBAsI TCXHUKA.

11. | I'eomerpuueckasi U BOJHOBas ontuka. OnTudeckue n300paxenus. MexaHuszm 20
3penus, nedexTsl 3perns. ONTHYEeCKHe SBJICHUs B aTMochepe.

12. | KBanToBass ¢wu3muka. OIJIEMEHTBl KBAaHTOBOH ONTUKH. JIFOMUHECIICHIIHS. 20
BeIiHY)KICHHOE W3Ty4eHUE W ONTHYCCKHE KBAHTOBBIC TeHepaTtopbl. DOTOHEI.
Omnsit bére, a3gdpext KomnToHa.

13. | ®u3uka aromMa W AIIEMEHTHl (PU3UKU TBEPAOTO Teja. DIEMEHTHI KBAaHTOBOW 20
MexaHuku. IlocraHOBKa 3amad o JABMKEHHMM MHUKpodacTuil. Omepatopsl
¢busnveckux BenuunH. KBaHTOBBIE COCTOSTHHSL.

14. | SnepHas ¢pusuka. ATOMHOE sIpO U dJIeMEeHTapHble yacTuipl. MoHusupytomme 12
W3IYYCHUST W OIEHKAa WX JEHCTBHS Ha MaTepHallbl W JKUBBIE OPTaHU3MBIL.
Metoabl  U3MEpEeHUS ~ MHTEHCUBHOCTH  MOHU3UPYIOIIUX  HM3JIyYEHUl.
EcTecTBeHHbI pagraliMOHHbIA (QOH.

15. | CoBpemenHas (uznyeckas KapTuHa Mupa. Ponb (U3MKK B pa3BUTUU TEXHUKH 12
Y arponpOMBIIIJICHHOTO MTPOU3BOICTBA.
HTroro 279

5. YueOHO-MeTOANYeCcKOe o0ecnieueHre CaMOCTOsITeIbHOI padoThl 00y4yaromuxcs
10 JMCHUIIIMHE

VYyebHO-MeTonnueckue pa3padboTku umetorcst B Hayunoit 6ubnuoreke ®I'bBOY BO HOxHo-
VYpansckuii 'AY:

1. Mexanuka. MonekynsapHas ¢(uU3MKa W TEepMOAMHAMHUKA [DIEKTPOHHBIM pecypc]
a0OpaTOPHBIA TMPAKTUKYM IS CTYJEHTOB OYHOW W 3a04HOW (opMbI OOydeHHs [HampaBiIeHUUN
35.03.06 Arpounkenepus, 13.03.02 Onextposnepreruka u snekrporexHuka, 19.03.02 IlpoxyxTsl
MIATAHUSI U3 PACTUTENBHOTO ChIpbs, 23.03.03 DkcrutyaTaus TpaHCIOPTHO-TEXHOJOTHYECKUX MAIIWH U
KOMIUIEKCOB, crenuanbHocTi 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJOTHYECKHUE CpeacTBa] /
IOxnO-Ypanscknii 'AY, UHcTuTyT arponHxenepud ; coct.: E. M. bacapeiruna, 0. A. Hukumms .—
2-¢ u3n., ucnp. u jgon. — Yemabunck: HOxHo-Ypansckuit 'AY, 2019 .— 142 ¢ — Joctyn u3
nokaneHou cetu _http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf . Joctym u3 cetn MHTepHET
http://188.43.29.221:8080/webdocs/vmat/44.pdf.
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http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf

2. BonHoBas M KBaHTOBas ONTHKA [DJEKTPOHHBIA pecypc| : METOIUYECKUE YKa3aHUS H
3amanus 1Mo (u3uKe il 0akaliaBpOB M CTYJICHTOB WHIXKEHEPHBIX crenuaibHocTel / cocT.. E. M.

Bacapeiruna [u np.] ; FOxHo-Ypansckuii 'AY, Uuctutyt arpounxenepun .— Yensounck: FOxHo-
VYpansckuit Ay, 2015 — 41 c. — Hoctyn u3 JIOKAJIbHOM CeTu
http://192.168.0.1:8080/localdocs/fisika/12.pdf. — Hoctyn u3 ceTn WutepHer

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
3. MonekynsapHas ¢usuka [DIeKTpoHHBIA pecypc]| : meroa. ykazanus / coct.. E. M.

bacapeiruna [u ap.] ; FOxuo-Ypanbckuit 'AY, UactutyT arponnkenepun .— Yensounck: FKOxHO-
VYpanbckuit Ay, 2017 — 20 c.— Hoctyn u3 JIOKaJIbHOMN cetu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — HocTyn u3 cetu HutepHer
http://188.43.29.221:8080/webdocs/fisika/13.pdf.

4, ®uznvecKue OCHOBBI MEXaHUKH [DIJIEKTpOHHBIM pecypc] : ydeOd. mocobue s

CaMOCTOSITENIbHONW PabOThl CTYACHTOB OYHOM M 3a04. popmbl oOyuenus / IOxuo-Ypansckuit 'AY,
HNuctutyT arpounxenepu ; coct. E. M. bacapeiruna. - YUensounck: FOxuo-Ypansckuii 'AY, 2018. -
68 c. : WL - bubnuorp.: c. 68 (5 Ha3B.).- Pexum JIOCTYyTIA:
http://192.168.0.1:8080/localdocs/fisika/14.pdf

5. OCHOBBI MOJICKYJISIPHOUW (PU3UKU U TCPMOJIMHAMUKH [ DIEKTPOHHBIA pecypc] : yuel. mocodue
JUIS CaMOCTOSITEIbHON pabOThI CTYJICHTOB OYHOM U 3a04. opMbl 00yueHus / FOxHo-Ypanbckuii AV,
WuctutyT arpounskenepud ; coct. E. M. Bacapeiruna. - Yensounck: FOxuno-Ypansckuit [AY, 2018. -
34 ¢ - C nopun. -  bubmmorp.. c¢. 33 (5 Ha3B.). Pexum  pmoctyma:
http://192.168.0.1:8080/localdocs/fisika/15.pdf

6. DJeKTpOMarHUTHBIC SIBICHHUS W KBAHTOBbIE 3 (dekTsl [DnekTpoHHBIH pecypc] : yueO.
nocobue il CaMOCTOATENBHON pPa0OThI CTYJEHTOB OYHOW M 3a04. Gopmbl oOyueHus / HOxHO-
VYpansckuii 'AY, Unctutyr arpomnkenepuu ; coct. E. M. bacapeiruna. - Yensbuunck: FOxHo-
VYpansckuii 'AY, 2018. - 49 c. : wi. - C npui. - bubnuorp.: ¢. 48 (5 Ha3B.). Pexxum pocrymna:
http://192.168.0.1:8080/localdocs/fisika/16.pdf

7. Dnexktpocratuka. I[locTosHHBIH TOK [DNEKTpOHHBIM pecypc] : ydeb. mocobue st
CaMOCTOSITENIbHOW PabOThl CTYAECHTOB OYHOM M 3a04. Gopmbl oOydeHus / FOxno-Ypansckuit 'AY,
WuctutyT arpounskenepud ; coct. E. M. Bacapeiruna. - Yensounck: FOxno-Ypansckuit [AY, 2018. -
95 c. : un. - bubmmorp.: c. 95 (5 Ha3B.). Mecto xpanenus: Ob UI'AA Pexum pocryna:
http://192.168.0.1:8080/localdocs/fisika/17.pdf

6. @DoH/ O1LIEHOYHDBIX CpeaCTB 1Jisl IPOBEACHUS
HpOMeHCYTO‘IHOﬁ aTTeCTallun 06yqam1unxcs1 Mo JMCHUIIJINHE

Jlis ycTaHOBIIEHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOyuwaromuxcs TpedoBanusiM OI'OC
BO pazpabotan (OHJ OLIEHOYHBIX CPEICTB Ul TEKYIIETr0 KOHTPOJS YCIIEBAEMOCTH M IPOBEICHUS
NPOMEKXYTOUHOM arTecTanuu oOyyaromuxcss Mo JucuMIUIMHE. @OHA OLEHOYHBIX CPENCTB
npeacrasieH B lIpriioxenun.

7. OcHOBHASI M 1ONOJTHUTEIbHAS y4eOHAasl IUTepaTypa, He00X0AUMas /sl OCBOCHHS
JAUCUHUILTHHBI

OcHoBHasl 1 JOTIOJIHUTENbHAS yueOHas iuTeparypa uMmeercs B Hayunoit Oubimoreke u
3EKTPOHHOU MH(pOopMaImoHHO-00pa3oBateasHOM cpeae DI'BOY BO I0xH0-Ypansckuii [AY.

OcHoBHAaA:

I'pabosckuii P.U. Kypc dusuku [DnekrporHsiii pecypel: yued. nocooue / P.U. I'paboBckuii -
1.1. Mocksa: Jlawp, 2012 - 608 c¢. - Jloctyn K momHoMy Tekcty ¢ caiita OBC Jladb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3178.

1.2. UBanos 1. B. COOpHHK 3a1a4 10 KYPCY OCHOBLI (pM3uKN ¥ Onodu3uku [ DnekTpoHHBIA pecypcl:
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http://192.168.0.1:8080/localdocs/fisika/13.pdf
javascript:DoNothing()
javascript:DoNothing()
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3178
javascript:DoNothing()
javascript:DoNothing()

/ sanoB U. B. - Mocksa: Jlaup, 2012 - Joctyn kK mojgHOMY Tekcty ¢ caiita DBC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3802.

JIusenues H.M. Kypc dusuku [DnekrporHslii pecypc]: yuebnnk / H.M. Jlusenues - MockBa:
1.3. Jlags, 2012 - 672 c¢. - Jloctyn K HOJMHOMY Tekcty ¢ cahrta OBC Jlaus:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2780.

Casenbes 1. B. CO0pHHK BOIIPOCOB M 3a1a4 1o ob1el dusnke [DiekTpoHHBIN pecypce]: yueO.
1.4. mocobue / 1. B. CaBenbeB - Mocksa: Jlaup'", 2016 - 288 c. - JlocTy1l K IIOJIHOMY TEKCTY C caiita
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

I[OHOJIHI/ITCJILHZIH:

HBanos U. B. OcHoBBI pu3uku u Ouodusuku [DnekrpouHslii pecypcel: / Usanos U. B. -
1.5. Mocksa: Jlaus, 2012 - Joctyi K moaaoMy TekcTy ¢ canta 9bC Jlaus:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3801.

Uponos U. E. 3agaun no obmel dusuke [Daexrporuslil pecype]: / U. E. Uponos - MockBa:
1.6. Jlaus", 2016 - 416 c. - JocTym Kk nosHoMy Tekcry ¢ caiita OBC Jlanb:
http://e.lanbook.com/books/element.php?pll id=71750.

Kamamnukos H. I1. IIpakTHKYM 0 pelIeHHIO 3a4a4 1Mo 001eMy Kypey duszuku. Koyiebanus u
1 7 BOIHBL Ontuka [OnexrpoHublii pecypce]: / Kanamunkos H.I1., KoxkeBurkos H.M., KoTeIpio
" "T.B., Cupun I'.I'. - Mocksa: Jlaup", 2013 - Jloctyn k noHoMy TekcTy ¢ caiita ObC JlaHp:
http://e.lanbook.com/books/element.php?pll id=38839.

Kamamnukos H. I1. IIpakTHKYM 110 pEMIEHHIO 3a7a4 110 0011eMY Kypcy (pu3uku. OCHOBEI

KBaHTOBOW (m3nku. CTpoeHHe BellecTBa. ATOMHAs U aaepHas ¢usuka [DIeKTpOHHBINA pecypc]:
1.8. / Kamamuukos H.I1., Koxxesuukos H.M., Koteipiio T.B., Criupun I'.I'. - Mocksa: Jlans", 2014 -

JocTyn K moHOoMY TekcTy ¢ caiita ObC JlaHp:

http://e.lanbook.com/books/element.php?pll id=49468.

Kanamankos H.I1. ®usuka. MaTepHET - TeCTUpOBaHMe 0a30BbIX 3HAHUM [ DIIEKTPOHHBIH

pecypce]: / H.I1. Kanamunkos, H.M. KoxkeBHrkoB - Mocksa: Jlanb, 2009 - 150 c. - JlocTyn K
" moJtHOMY TeKcTy ¢ caiita OBC JlaHb:

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=172.

CoopHuK 3a1a4 no dhusuke [Dnexkrpornsiii pecypc]: / P. 1. bessepxussa, H. H. 'opoxoBckuid,
110 P. 1. I'pabosckuii; [lox pen. P. M. I'pa6oBckoro - Mocksa: Jlane, 2012 - 128 ¢. - JlocTym K
7" mosHOMY TeKCTy ¢ carita ObC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3899.

8. Pecypchbl HHGOPMALTMOHHO-TEJIEKOMMYHHUKANMOHHOM ceTH «AHTEepHET», HE00OX0aAMMBbIe
JJISL OCBOCHM S AMCUUILIMHBI

1. EnnHOE OKHO AOCTyIa K yueOHO-METOIMYecKUM pazpaboTkam https://toypray.pd
2. OBC «Jlauw» http://e.lanbook.com/
3. YuuBepcuretckas oudanorexka ONLINE http://biblioclub.ru

9. MeToaundyecKkue YKazaHud AJad oﬁyqamumxca 0 OCBOCHHIO JUCHHUIIJIMHbBI

VY4ebHo-MeToInUecKre pa3paboTku uMmetorcst B Hayunoit  Ombnmoreke u AIIEKTPOHHOMN
nHpopmanroHHo-o0pa3oBarenpHoil cpene PI'BOY BO 1OxHO-Ypansckuii [AY:

1. Mexanuka. MonekynsapHas ¢(uU3MKa W TEepMOAMHAMHUKA [DIEKTPOHHBIM pecypc]
a00OpaTOPHBIA TMPAKTHKYM IS CTYJASHTOB OYHOM M 3a04HOM (OpMBI OOYydEHUS [HarpaBiCHHM
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepreruka u snekTporexHuka, 19.03.02 IlpogyxTsl
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MIUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkcmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUTEKCOB, crnenuanbHocTh 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJOTUYECKHE cpeacTBa] /
IOxno0-Ypansckuit 'AY, Uuctutyt arpounkerepuu ; coct.: E. M. bacapeiruna, 0. A. Hukummn .—
2-¢ uzn., ucnp. u jgon. — Yemsaounck: HOxuo-Ypanbckuii 'AY, 2019 — 142 ¢ — Jloctyn u3
nokaneHoU cetu _http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf . Joctym u3 cetn MHTepHET
http://188.43.29.221:8080/webdocs/vmat/44.pdf.
2. BosnHOBas M KBaHTOBas ONTUKA [ DJIEKTPOHHBIN pecypc]| : METOANYECKUE YKa3aHUs U 3aaHUS
o ¢u3uKe s 6aKaJaBpoOB U CTYACHTOB MHXKCHEPHBIX crienuanbHocTel / coct.: E. M. bacapeiruna [u
ap.] ; KOxuno-Ypansckuii [AY, UactutyT arpounxenepun .— Yensaounck: FOxuHo-Ypansckuit 'AY,
2015 .— 41 c¢. — Jlocryn u3 nokambHoi cetu http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Joctyn u3 cetu Murtepuer http://188.43.29.221:8080/webdocs/fisika/12.pdf
3. MonekynsapHas ¢usuka [DneKTpoHHBIH pecypc| : Meron. ykasanus / cocT.. E. M.

Bacapeiruna [u np.] ; FOxHo-Ypansckuii 'AY, Uuctutyt arpounxenepun .— Yensounck: FOxHo-
VYpansckuit Ay, 2017 — 20 c.— Hoctyn u3 JIOKQJIbHOM ceTtu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hocryn u3 ceTH Wurepuer
http://188.43.29.221:8080/webdocs/fisika/13.pdf.

4. ®u3nYecKMe OCHOBBI MEXAHUKH [DIJIEKTPOHHBIM pecypc] : ydeOd. mocobue st

CaMOCTOSITENIHOM pabOThl CTYIEHTOB OYHOU U 3a04. (opMbl o0yuyeHus / FOxHo-Ypanbckuii ['AY,
WuctutyT arpounskenepud ; coct. E. M. Bacapeiruna. - Yensounck: FOxuno-Ypansckuit [AY, 2018. -
68 c. : W1 - bubmuorp.: C. 68 (5 Ha3B.).- Pexum JOCTyTa:
http://192.168.0.1:8080/localdocs/fisika/14.pdf

5. OcHOBBI MOJIEKYJISIPHOHN (PU3MKHU U TEPMOAMHAMUKY [ DIIEKTPOHHBIN pecypc] : yuel. mocodue
ISl CAMOCTOSITENIEHOW PabOThI CTYJJCHTOB OYHOH | 3204. (hopmbl 00yueHus / FOxuo-Ypansckuii [AY,
Wuctutyt arpounskenepud ; coct. E. M. Bacapeiruna. - Yensounck: FOxuno-Ypansckuit [AY, 2018. -
34 ¢ - C nopun. -  bubmmorp.. <c¢. 33 (5 mHa3B.). Pexumm  pmoctyma:
http://192.168.0.1:8080/localdocs/fisika/15.pdf

6. DJeKTpOMarHWTHBIC SIBJICHUS W KBAHTOBbIC A (dekTsl [DNeKTpoHHBIH pecypc] : ydueO.
nocobue il caMOCTOATENbHON pPabOThl CTYJIEHTOB OYHOM M 3ao4. ¢opmbl oOyueHus / HOxHo-
VYpansckuii 'AY, Unctutryr arpomnxenepun ; coct. E. M. Bacapeiruna. - YensObunck: FOxHo-
VYpansckuit TAY, 2018. - 49 c. : un. - C npun. - bubmmorp.: c. 48 (5 Ha3B.). Pexxum nocryna:
http://192.168.0.1:8080/localdocs/fisika/16.pdf

7. Onexktpoctatuka. IlocTosHHBI TOK [DneKTpoHHBIM pecypc] : yued. mocobue s
CaMOCTOSITENIbHOM paboOThl CTYIEHTOB OYHOW U 3a04. (opMbl 00yueHus / FOxHo-Ypanbckuii ['AY,
Wuctutyt arpounxeneput ; coct. E. M. bacapeiruna. - Uensounck: Oxno-Ypansckuii 'AY, 2018. -
95 c¢. : un. - bubmmorp.: c. 95 (5 Ha3B.). Mecro xpanenus: Ob UI'AA Pexum pocryma:
http://192.168.0.1:8080/localdocs/fisika/17.pdf

10. UndopmanuoHHbIe TEXHOJOTHH, HCIOJIb3yeMble IIPH OCYLIECTBJICHHHU
o0pa3oBaTeIbHOIO MpoLecca M0 JMCHUILIMHE, BKJIYas epedyeHb NPOrpaMMHOro odecnedeHus
U HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubnuoTreke ¢ TepMUHAIBHBIX CTAHIMHA MPEJOCTABISAETCS TOCTYI K 0a3aM JaHHBIX:

- KoncynwsranTllntoc (cripaBodHbIE TPABOBBIE CUCTEMBI);

- Texakcnept (nHpOpManMoHHO-cripaBoyHas cucrema 'OCToB);

- «CenbXx03TeXHHUKA) (aBTOMAaTU3UPOBAHHASI CIIPABOYHAS CCTEMA).

- My TestX10.2.

[Mporpammuoe obecneuenue: Windows 10 Home Single Language 1.0.63.71; Moit Oduc
CrannapTHBIH.

11. MaTtepuajbHoO-TeXHUYecKas 6a3a, HeoOXoAUMAs /ISl OCYIIeCTBICHUS
00pa3oBaTeJILHOIO NMpolecca mo JUCHUILIHHE
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http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf
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Y4yeOHble ayauTOpMU AJsl TPOBEJCHUS] 3aHATHI, NPEeAYCMOTPEHHBIX IPOrpamMMmoi,
OCHAaIlleHHbIE 000PYA0BAHHEM U TEXHHYECKMMH CpeICTBAMH 00y4eHUs

1. YueOnas ayguropus 2053 aiis mpoBeACHUS 3aHATHIA JIEKIIMOHHOTO U CEMHUHAPCKOTO THUIIOB,
TPYIIOBBIX U UHIAMBUIYAIbHBIX KOHCYIbTALUNA, TEKYIIETO KOHTPOJIS U MPOMEXKYTOYHOU aTTECTallUH,
OCHAIIICHHAsl 000py0BaHUEM U TEXHHYECKUMU CPEICTBAMHU JIJIsI BHITTOJIHEHHUS JIA0OPATOPHBIX PaboT.

2. Yuebnas aynutopus 2093 [u1si IpoBeIeHUS 3aHITHIA JICKITMOHHOTO U CEMUHAPCKOTO THUIIOB,
TPYIIIOBBIX W MHIAMBUIYAJIbHBIX KOHCYJIbTAIIMH, TEKYIIETO KOHTPOJISI U TPOMEKYTOUYHON aTTECTAIIUH,
OCHAIICHHAsI 000PYJOBAHUEM U TEXHUYECKUMU CPEJCTBAMH VISl BBIITOJIHEHUS 1a00paTOPHBIX PadoT.

3. YueOnas ayautopust 3105 ms nmpoBeaeHUs 3aHATHH JCKIMOHHOTO U CEMHUHAPCKOTO THIIA,
KYpPCOBOT'O MPOEKTUPOBAHUS, TPYIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIMNA, TEKYIIEIO KOHTPOJISI U
MIPOMEKYTOYHOM aTTECTAIlMH, OCHAIIICHHAS:

- MYJIbTUMEIUHUHBIM KOMILJIEKCOM (KOMITBIOTED, BUJIEOITPOCKTOP);

- KOMIIBIOTEPHOH TEXHUKOM ¢ BUPTYaIbHBIMH aHAJIOTAMH JIA0OPAaTOPHOTO 00OPYAOBAHHMS.

IHomemenus 11 CaMOCTOATEILHON Pad0ThI 00y4aK0IIMXCH

1. ITomemenue 303 mist caMOCTOATENLHON PabOThI, OCHAIIEHHOE KOMITBIOTEPHOW TEXHUKOU C
MOAKIIIOUeHUEM K cetu «HTepHeTY.

Hepeqeﬂb oﬁopynona}mﬂ H TEXHUYECCKHUX CPEACTB Oﬁy‘leHI/Iﬂ

. YcranoBka j1abopatopHasi «MasiTHUK YHUBEPCAJIbHBIIN

. YcraHoBKa J1aboparopHas «MasTHUK MakcBesuia

. YcranoBka s1abopatopHas «CoynapeHue mapoB

. YcranoBka nabopatopHas «MarnHa ATByaa»

. YcTaHOBKa /7151 OIIpe/ieTIeHHs] OTHOILIEHUS Y/IEIbHBIX TEIIIOEMKOCTEH BO3/1yXa
. YcranoBka nabopatopHast «I HpockoI»

. Harnsnaele yueOHbIe TOCOOMS

. Komnnext naboparopuu "DneKTpHuecTBO U MarHeTusm"

. Monoxpomarop YM?2

10. YcraHoBKa 11 U3y4€HHsI 3aKOHOB F€OMETPUUYECKOM ONTUKU

11. YcranoBka aiis u3ydeHus qudpaxiuu

12. YcTaHoBKa /715 U3y4eHUs: HHTEpPEepPeHIINU CBeTa

13. YcraHoBKa AJis U3y4€HHUS MOJIIPU3ALUU CBETA

14. YcTraHoBKa 1715t U3y4eHus: abCOIOTHO YEPHOTO Tea

15. YcranoBKa Jj1s1 HCCIIEIOBAHUS XapaKTEPUCTUK BaKyyMHOTO (OTORIEMEHTA

O 0 1O\ DN K~ W —
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I1PH/IOKEHUE

®OHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEJCHUS MPOMEKYTOYHON aTTeCTalluN
o0y4aromuxcs
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COAEPXKXAHUE

KomnereHuu u uX HHAUKATOPHI, (POPMHUPYEMBIE B MPOLIECCE OCBOCHUS TUCIUITIIMHBI
[Toka3zaTenu, KpUTEPUHM W  IIKajda  OLCHUBAHUS  HMHIMKATOPOB  JOCTHUXKCHUS
c(OpPMUPOBAHHOCTH KOMITETECHITUI

TurmoBbie KOHTPOJIbHBIC 3aMaHus U (WIH) WHBIC MaT€PUAbl, HEOOXOIUMBIC JIJISI OLCHKH
3HaHWM, YMEHMH, HABBIKOB M (WJIM) OIbITa JEATEIBHOCTH, XapaKTEPU3YIOLIUX
c(OPMHUPOBAHHOCTH KOMITETCHIIM B IIPOIIECCE OCBOCHHS AUCIMILTMHBI

MeToaudeckie MaTepralibl, ONPEICIIIONINE TPOIEAYPHI OLICHUBAHUS 3HAHUN, YMEHUH,
HABBIKOB U (WJIM) OMbITA IEATEIHHOCTH, XapaKTePU3YIOUINX C(hOPMUPOBAHHOCTh
KOMIIETCHIIU I

4.1. O1neHOYHBIE CPENICTBA AJIsl IPOBEACHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH

4.1.1. Omnpoc Ha TPAKTUYECKOM 3aHATHH

4.1.2. OueHuBaHue oT4YeTa MO JaOOPATOPHOI paboTre

4.1.3. TecrupoBanue

4.1.4. KoutpoawsHas padboTa

4.2. [poremypsl ¥ OIICHOYHBIC CPEACTBA IJIsl TIPOBEICHUS IPOMEKYTOUHOM
aTTeCTAlUU
4.2.1. 3auer

4.2.2. Dx3ameH
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1. KoMnereHuuu U UX HHAMKATOPBI, (popMHUpyeMbIe B IpoLecce OCBOCHUS AU CHHUIIIMHBI

OIIK-1 CrocobeH pemath THIOBBIC 33Maudl MPOPECCHOHATBHON ACATEIHPHOCTH HAa OCHOBE 3HAHHIA
OCHOBHBIX 33aKOHOB MAaTE€MAaTHYECKUX W ECTCCTBCHHBIX HAayK C NPUMCHEHHEM HH(OPMAIMOHHO-
KOMMYHUKAITUOHHBIX TEXHOJIOTUI

HamMeHnoBaHHE OIICHOYHBIX

®opmupyemsie 3YH CPEICTB
Kon u nHanmeHnoBanue =
HHAMKaTOpa < 5 E =
JIOCTIDKEHUS % 5 =
KOMITCTCHIINU 3HAHMA YMEHUS HABLIKH > [;.3 ;‘ 5
e g =
< 84 <
=
OO0y4atomtmiics 1. Ompoc Ha 1. Dx3ameH;
OoOyuarommiics JIOJKEH YMETh: OO0yJatontuiics TIpaKTU- 2. 3auer
WA-1 onk-1. JIOJDKEH 3HATh: HCTIONb30BATh JOJDKEH  BIAJETh: | YECKOM
Hcnons3yer OCHOBHBIE 3aKOHBI OCHOBHBIC 3aKOHBI | HAaBBIKAMHU: 3aHATHH;
OCHOBHBIE 3aKOHbI €CTECTBEHHO- €CTECTBEHHO- HCTIONIB30BAHMSA 2. Otyer o
€CTECTBEHHOHAYYHBIX Hay9IHBIX Hay4HBIX 3HAHMH OCHOBHBIX | JabopaTop-
JUCHIUIUIMH IS JUCIUIUIMH JUCUUIUIMH 3aKOHOB HOif pabore;
pereHus (puzukn) nns (puzukm) nost €CTECTBEHHO- 3.Tectupo-
CTaHJapTHBIX 33]a4 B pereHus peneHus Hay4HBIX BaHHE
COOTBETCTBHUH C CTaHJApTHBIX 33Ja4 | CTaHJApTHBIX 3a1a4 JUCLUIUIMH 4. Konr-
HaIpaBJICHHOCTHIO B COOTBETCTBHUH C B COOTBETCTBHH C (puzukn) s poJbHas
poQeCCHOHANBHON | HAINpaBICHHOCTHIO | HAIPABICHHOCTHIO pemeHus pabora
JeATEIBHOCTH npodeccHoHaNBHOH | MPOo(eCcCHOHANBPHON | CTAaHAAPTHBIX 3313
JEeSATEIBHOCTH JEATETbHOCTH B COOTBETCTBHH C
—(b1.0.10-3.1) -(b1.0.10-V.1) HaIPaBJICHHOCTHIO
npodeccrnoHaIbHOM
JIeSITeIIbHOCTH -
(b1.0.10-H.1)

2. [loka3zaTenu, KpUTEPUHU U MIKAJIA OLleHUBAHUS UHIMKATOPOB JOCTUKEHUS KOMIIETeHIIU I

I/IZ[']. OIIK-1. I/ICHOHBSyeT OCHOBHBIC 3aKOHbBI €CTCCTBCHHOHAYUYHbBIX JUCHUIIINH JJIA pCIICHUSA
CTAaHAAPTHLIX 3a/1a49 B COOTBETCTBUH C HAIIPABJICHHOCTBIO HpO(l)eCCHOHaHBHOﬁ JCATCIIBHOCTHU

dopmupyembie Kputepun u 1mkasna olleHUBaHUS pe3yabTaTOB 00YUEHUs MO AUCLUIUINHE
3YH
Henocrarounslii JlocTaTo4HbIi Cpennuii ypoBeHb Boicokuii ypoBeHBb
YPOBEHBb YPOBEHb
b1.0.10-3.1 OO6yyarormumiics He OO6yyarommiics cnabo OO0yuaroniuiics ¢ OO6yuarontuiics ¢

3HACT OCHOBHBIC 3HACT OCHOBHBIC 3aKOHBI HC3HAYUTCIbHBIMU Tpe6yeM0f/'I CTCIICHBIO

3aKOHBI €CTCCTBCHHOHAYYHBIX OIINOKAMH K TIOJTHOTBI U TOYHOCTH

€CTCCTBCHHOHAYYHbBIX JUCHUITINH ((bl/ISI/IKI/I) OTACJIBHBIMHA 3HACT OCHOBHKBIC 3aKOHBI

quciutuiaH (pusukm)
JUTSL pelICHUS
CTaHJAPTHBIX 3371249 B
COOTBETCTBHH C
HAIPAaBJICHHOCTHIO
npodeccruoHaTLHOM
JEATETLHOCTH

JUTSL peIICHUS
CTaHIAPTHBIX 33734 B
COOTBETCTBHUH C
HATIPaBJICHHOCTHIO
npodeccuoHaTbLHOM
JIESITEIbHOCTH

npo0eraMu 3HaeT
OCHOBHEBIC 3aKOHBI
€CTeCTBCHHOHAYYIHBIX
qucnutuiaH (Qus3nkm)
JUTSL PEICHUS
CTaHIApPTHBIX 33734 B
COOTBETCTBHH C
HAIPABJICHHOCTHIO
npodeccuoHaTLHOI
JIeSITeNIbHOCTH

€CTECTBEHHOHAYYHBIX
mucuutuiaH (Qusnkm)
JUTSL pEIICHUS
CTaHIApPTHBIX 33724 B
COOTBETCTBMH C
HaIpPaBIEHHOCTHIO
npodeccHnoHaTLHOM
IeSITEILHOCTH
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Dopmupyembe Kputepuu u mkana olleHUBaHUS PE3yIbTATOB 00YUYECHHUS 110 AUCLUIIIIMHE
3YH
Henocrarounsiit JlocTaTouHbIi Cpenunuit ypoBeHb Bricokuii ypoBeHb
YPOBEHB YPOBEHbB
b1.0.10-VY.1 OO6yJarommmiics He | OOyuarommiicss  cmabo | OOywatonmmiicss  ymeer | OOywarommiicss  ymeer
yMeeT WHCIIONIb30BaTh | yMEET  HCIOJB30BAThH | MCIIOIB30BAThH HCTIOJTb30BaTh
OCHOBHBIE  3aKOHBI | OCHOBHEIC 3aKOHBI | OCHOBHEIC 3aKOHBI | OCHOBHEIC 3aKOHBI
€CTECTBCHHOHAYYHBIX | €CTeCTBEHHOHAYYHBIX €CTeCTBEHHOHAYIHBIX €CTeCTBEHHOHAYTIHBIX
mucnutuire (¢u3ukn) | qucuuiuinH  (Gusukn) | aucrummnH  (Qu3ukH) | qucnuiuiH - (Qusnkm)
JUIS peuieHust | s peuieHus | s peuieHus | s penieHust
CTaHJAPTHHIX 33Ja4 B | CTAHIAPTHBIX 3aJad B | CTAaHJAPTHBIX 3aJa4 B | CTAHAAPTHBIX 3a1a4 B
COOTBETCTBUH C | COOTBETCTBHHU C | COOTBETCTBHHU C | COOTBETCTBUH c
HANPaBJICHHOCTHIO HATPABJICHHOCTHIO HATPaBJICHHOCTHIO HANpPaBJICHHOCTHIO
npodeccroHaNbHOM npodecCHOHANBHOMN podecCHOHANBHOMN npodeccroHaNbHOM
JICSITETbHOCTH JIeSITeIBHOCTU JCSITeIBHOCTU C | IeATCIBHOCTH
HE3HAYHUTEIEHBIMU
3aTpYAHCHUSIMHA
B51.0.10-H.1 OO0yJatomimiics: He Oobyuarommuiics cnabo OO0ydatomntuiics ¢ Obyuarommiics
BJIaJIeCT HaBBIKAMU BIIaJIeCT HaBBIKAMU HEOOIBIITIMHA CBOOOTHO BITajiceT
HCTIOJIb30BaHUS WCTIOIb30BaHUS 3HAHUH 3aTpYAHCHUSMHA HaBBIKAMHU
3HAaHUI OCHOBHBIX OCHOBHBIX 3aKOHOB BIIaJIeCT HAaBBIKAMU HCTIOJb30BaHMUs 3HAHUH
3aKOHOB €CTeCTBCHHOHAYYHBIX | HCIIOJIb30BAHUs 3HAHHIM OCHOBHBIX 3aKOHOB
€CTeCTBCHHOHAYYHBIX | JAUCIUILIUH ((HDU3UKH) OCHOBHBIX 3aKOHOB €CTECTBCHHOHAYYHBIX
JUCUUILIHH ((DU3UKH) JUIsl pELICHUS €CTECTBEHHOHAYUYHBIX JUCUUILIHH ((DU3UKH)
JUTSL PEICHUS CTaHIApPTHBIX 33724 B qucuuruiaH (Gus3nuku) JUTSL PEIICHUS
CTaHJAPTHHIX 33]a4 B COOTBETCTBHUH C JUTSL pEIICHUS CTaHIApPTHBIX 33724 B
COOTBETCTBHH C HaIpaBJICHHOCTHIO CTaHIApPTHBIX 33734 B COOTBETCTBHUH C
HATPaBJICHHOCTHIO po¢eCCHOHATBHOM COOTBETCTBUH C HATIPaBJICHHOCTHIO
po¢eCCHOHATBHOM JeSITeIbHOCTH HATIPaBJICHHOCTHIO po¢eCCHOHATBHOMH
JeSITeTPHOCTH po¢heCCHOHATBHOM JEeSTeTHbHOCTH
JIeSITeTbHOCTH

3. TunoBbIie KOHTPOJIbHBIC 3aIaHUA U (I/IJ'I]/I) HHbIC MaTE€pHUAJbI, H606X0)II/[MbIe AJIF OHCHKHU
3HaHI/Iﬁ, yMeHHﬁ, HAaBBbIKOB U (]/IJ'I]/I) onbITa 1€ATCJIBHOCTH, XapPAaKTCPU3YIOLIIHX
C(l)OpMHpOBaHHOCTI) KOMIIeTEHIINI B nmpouecce OCBOCHUSA TUCHHUIIIMHBI

Tunosble KOHTPOJbHBIE 33JaHUSI U MaTepHalbl, HEOOXOAUMBIE JIIsl OLIEHKU 3HAHWW, YMEHUH 1
HaBBIKOB, CO/IEPIKATCS B yUeOHO-METOIMYECKUX pa3paboTKax, MIPUBEICHHBIX HIKE.

1. Mexanuka. MounekynspHas ¢u3MKa ¥ TepMOJMHAMUKA [DJIEKTPOHHBIA pecypc]
71a00paTOPHBIM NMPaKTUKYM s CTYAEHTOB OYHOM M 3a04HONW (hopMbl OOyueHMs [HampaBIeHUMH
35.03.06 Arpoumnxenepus, 13.03.02 DnextposHepretrka u sekTpoTexHuka, 19.03.02 ITpomykTb
MATAHUS U3 PACTUTENBHOTO ChIpbs, 23.03.03 DkcmyaTanusi TpaHCIOPTHO-TEXHOJIOTUYECKUX MAILUH U
KOMIUTEKCOB, crenuanbHocTh 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJOTUYECKHE cpenacTBal /
IOxHo-Ypanbckuit 'AY, Uactutyt arpounxenepun ; coct.: E. M. bacapeiruna, 0. A. Hukummz .—
2-¢ m3a., ucnp. u gon. — Yenaourack: FOxuo-Ypansckuit TAY, 2019 .— 142 ¢ — JlocTynm u3
nokaneHoOU cetn _http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf . octym u3 cetn MHTepHET
http://188.43.29.221:8080/webdocs/vmat/44.pdf.

2. BonmHOBas M KBaHTOBas ONTHKA [ DJIEKTPOHHBIN pecypc]| : METONNYECKUE YKa3aHUS U 3aJaHUA
o ¢u3uKe s 6akaJaBpoB U CTYACHTOB MH)XEHEPHBIX crienuanbHocTel / coct.: E. M. Bacapeiruna [u
ap.] ; KOxuno-Ypansckuii [AY, UactutyT arpounxenepun .— Yensaounck: FOxHo-Ypansckuit 'AY,
2015 .— 41 c¢. — Jlocryn u3 nmokampHoM cetn http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Hoctyn u3 cetn Uateprer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. MonekynsapHas ¢(usuka [DneKTpoHHBIH pecypc| : Meron. ykasanus / cocT.. E. M.
bacapeiruna [u np.] ; FOxHo-Ypansckuii 'AY, UactutyT arpounxenepun .— Yensounck: FOxHo-
VYpanbckuii Ay, 2017 — 20 c.— Hoctyn u3 JIOKaJILHOM ceTu
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http://nblocaldocs.sursau.ru:8080/localdocs/vmat/44.pdf
http://192.168.0.1:8080/localdocs/fisika/12.pdf
http://188.43.29.221:8080/webdocs/fisika/12.pdf

http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hocrym 3 ceTH WuTepuer
http://188.43.29.221:8080/webdocs/fisika/13.pdf.

4. @u3ndyeckue OCHOBBI MEXaHUKHU [DJIEKTpOHHBIA pecypc] : yued. mocobue ais
CaMOCTOATEIIbHON pabOThl CTYJAEHTOB OYHOM W 3a04. ¢opmbl oOydeHus / KOxHo-Ypansckuii [AY,
Wuctutyt arpounxeneput ; coct. E. M. bacapeiruna. - Uensounck: Oxuno-Ypansckuii [AY, 2018. -
68 c. : W1 - bubmuorp.: c. 68 (5 Ha3B.).- Pexxum JIOCTYTIA:
http://192.168.0.1:8080/localdocs/fisika/14.pdf

5. OCHOBBI MOJIEKYJIAPHOHN (DM3UKH U TEPMOJIMHAMHKH [ DIEKTPOHHBIN pecypc] : yued. mocodue
ISl CAMOCTOSITENIbHOW pabOThI CTYJJCHTOB OYHOH U 3a04. (hopMmbl 0Oyuenus / FOxxno-Ypansckuiit [AY,
HNuctutyT arpounxkenepu ; coct. E. M. bacapeiruna. - Yensounck: FOxuo-Ypansckuii 'AY, 2018. -
34 ¢ - C nopun. -  bubmmorp.. c¢. 33 (5 mHa3B.). Pexum = pmocryma:
http://192.168.0.1:8080/localdocs/fisika/15.pdf

6. DIEeKTpOMAarHWTHBIC SIBICHUS W KBAHTOBbIC 3 (dekTsl [DNeKTpoHHBIH pecypc] : yueO.
mocoOue I CaMOCTOATENbHOW palbOThl CTYAEHTOB OYHOM M 3a04. ¢dopmbl oOydeHust / HOxkHO-
VYpansckuii 'AY, Uncturyr arpomnxenepun ; coct. E. M. Bacapeiruna. - YensOunck: FOxHo-
VYpansckuii 'AY, 2018. - 49 c. : un. - C npun. - bubnuorp.: c. 48 (5 nHass.). Pexum pocrtymna:
http://192.168.0.1:8080/localdocs/fisika/16.pdf

7. Dnextpoctatuka. I[loCTOSHHBI TOK [DIEKTpPOHHBIA pecypc] : yued. mocodue st
CaMOCTOSITENTLHOW Pa0OTHI CTYACHTOB OYHOW M 3a04. popmbl oOyuenus / FOxuo-Ypansckuit 'AY,
Wuctutyt arpounskenepud ; coct. E. M. Bacapeiruna. - Yensounck: FOxuno-Ypansckuiit [AY, 2018. -
95 c. : wmn. - bubmwmorp.: c. 95 (5 ma3B.). Mecro xpanenus: Db UI'AA Pexum pocryna:
http://192.168.0.1:8080/localdocs/fisika/17.pdf

4. MeToauveckne MaTepHaJIbl, ONpeessolue Npoue1ypbl OllecHNBAHUS 3HAHUI, YMEHHH,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapPaKTePU3yOIMX cC()OPMUPOBAHHOCTH
KOMIIeTeHIINH

B nanHOM paszgenie METOIMYECKHE MaTEpHallbl, OIPEIEIAIOIIHAE MPOLEAYpPbl OLICHUBAaHUSA
3HAHWW, YMEHUH, HaBBIKOB, XapaKTepHU3yIOIIMX O0a30BbIi 3Tan (QOpMHUpPOBAHUS KOMIETEHLUUN IO
mucuuinie «Pu3Kkay, IPUBEAEHBI IPUMEHUTEIBHO K KaXKIOMY U3 UCIIOIb3YEMBIX BUJOB TEKYILETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0yUYarOIUXCsl.

4.1. OueHoYHbIe CPeACTBA IJIsh MPOBEACHHUS TEKYIIEro KOHTPOJISA YCIeBAeMOCTH
4.1.1. Onpoc Ha TPAKTUYECKOM 3aHSITHH

OtBer Ha IMPAKTUYCCKOM 3aHATHUUN UCIIOJB3YCTCA IJIA OLCHKHW Ka4C€CTBA OCBOCHUA 06y‘~IaIOHII/IMC5[
OCHOBHOW TMpodeccrHoHanbHOW 00pa30BaTENbHON MPOrpaMMbl MO OTAEIBHBIM BOIMPOCAM U TeMam
JTUCIUTIIMHBL. TeMbl W TUIaHBl 3aHATHA (CM. MeToApa3paboTku 1. 3) 3apaHee COOOIIAIOTCs
oOyuatomumcsi. OTBET OIICHUBACTCS OIEHKON «OTIHMYHO», «XOPOIIO», «YAOBIETBOPUTEIHHO» WU
«HEYJOBIIETBOPHUTEITHHO.

Ne OlLleHOYHbIE CPENCTBA Kox u Hanmenosanue
THIIOBblE KOHTPONBHEIE 3aJaHMsl W (WIM) WHBIE MaTepHabl, VHINKaTopa
HEOOXOIMMBIE JUIS OLIEHKU 3HAHUM, YMEHHH, HABBIKOB M (MJIH) OIBITA KOMIIETEHIIUH
NEATENBHOCTH, XapaKTePU3YIOIIHX c(OpPMHPOBAHHOCTH
KOMHeTeHHI/Iﬁ B HpOHecce OCBOCHUS TUCHUITIINHBI

1 | Jiuck pamuycom 20cM  Bpamaercs  COTJIACHO  YPaBHEHHIO NJI-1 onc-1.
o=A+Bt+Ct? rae A=3 pax; B=-1c¢!; C=0,1c?, ¢ - yron mosopora Hcrnone3yer
panuyca mucka. OnpeaennTh IS MOMEHTa BpeMeHH 4,0 ¢ 3HaueHWe | OCHOBHBIE 3aKOHBI
yIa MeXAy BEKTOpPaMM IIONHOTO M HOPMAJIbHOTO YCKOPEHHMH, a | ecTeCTBeHHOHAYJHBIX
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http://192.168.0.1:8080/localdocs/fisika/13.pdf
http://188.43.29.221:8080/webdocs/fisika/13.pdf

TAKKe YKCII0 000POTOB, CACTAHHBIX TUCKOM K JAHHOMY MOMEHTY OT JMCIUILIAH JJTsI
Hauana BpauleHus. 300pa3uTh BEKTOpPHl BCEX KUHEMATHYECKUX pelieHus
BEJIMYMH B YKa3aHHBIH MOMEHT BPEMEHH CTaH/IapTHBIX 337134 B
COOTBETCTBHUU C
HaINpaBJICHHOCTHIO
npohecCuOHATBLHOM
JIeSATSIbHOCTH

Kpurepun omnenku orBera (Tabi.) ITOBOASATCS A0 CBEICHHUS OOydYalOIIMXCS B Hayaje 3aHATHM.
OneHka oOBSBISETCS 00YJAIOIIEMYCsl HETIOCPEICTBEHHO MTOCIIEC OTBETA.

IlIkana Kpurepun oueHnBanus

- 00yJarouuics MOJIHO YCBOMWJI yUeOHBIN MaTepua;

- HpOSIBJ'ISIeT HaBBIKHW aHaJIn3a, 0606H_I€HI/ISI, KpI/ITI/I‘-IeCKOI‘O OCMBICJICHUA
1 BOCTIpUATHS WH()OPMAITUHU, HABBIKA OTMCAHUS OCHOBHBIX (PH3UUYECKHUX
3aKOHOB, SIBJIECHUW U MPOLIECCOB;

- Marepuajg M3JIOKEH TI'PaMOTHO, B ONPEIACICHHOW JIOTMYECKOMN
MOCJIEI0BATEILHOCTH, TOYHO UCIOJIb3YETCSl TEPMUHOJIOTHS;

- TI0OKa3aHO YMEHHUE WJUIFOCTPUPOBATh TEOPETHUCCKUE ITOJOKCHUS
KOHKPETHBIMH IIPUMEPAMH, IIPUMEHATH UX B HOBOM CUTYalUH;

- MPOICMOHCTPHUPOBAHO YMEHUE PEIIaTh 33]1a4H;

- MOFYT 6I)ITI) I[OHYIIIGHBI OJHAa—IB€ HCTOYHOCTH HpI/I OCBCIICHUU
BTOPOCTETICHHBIX BOTIPOCOB.

Onenka 5
(oTIIMYHO)

OTBET YIOBJICTBOPSCT B OCHOBHOM TPEOOBAHUSAM Ha OIEHKY «5», HO MPU
Orenka 4 3TOM UMEET MECTO OJIMH U3 HEAOCTaTKOB:

(xopor1o) - B YCBOCHHMH y4eOHOIO Marepuaja JOIMYIICHB HEOObIIHE MPOOebI,
HE MCKa3UBIIIKE COIEP)KAHUE OTBETA;

- B pCIICHUHU 3aa4 JOMYIICHbI HE3HAYUTCIIbHBIC HCTOYHOCTH.

- HENOJIHO WJIA HEMOCIEN0BATEIbHO PACKPHITO COAEPKAHUE MaTepHala,
HO [OKa3aHO o0Ilee MOHMMAaHUE BOIPOCAa U IPOJEMOHCTPUPOBAHBI
YMEHHs, JOCTAaTOYHbIE JJIS AAJIbHEHIIETO YCBOCHUS MaTeprana;

- UMENHCh 3aTPyAHEHMs] WIM JONYLIEHbl OLIMOKM B ONpeAeTeHUN
MOHATUH, HCMONb30BAaHUM TEPMHHOJIOTUH, OMNMCAHUM (PU3MUECKUX
3aKOHOB, SIBJICHUH U IIPOLIECCOB, PELICHUHU 3a/1a4, UCIIPABICHHBIE MTOCIIE
HECKOJIbKMX HaBOZSILUX BOIIPOCOB;

- HEINOJHOE 3HaHHE TEOPETUYECKOrO0 MaTepHalia; oOydarouuiics He
MOJKET IPUMEHUTh TEOPHIO B HOBOM CUTYyallUU.

Orenka 3
(YIOBIETBOPHUTENHHO)

- HE PacKpBITO OCHOBHOE COJIepKaHNe yuyeOHOro Marepuana;

- OOHapy)XeHO HE3HaHHWE WIM HEMOHWMaHHWe OoJblled win Hamboee
BaXHOW YacTH yuyeOHOro Marepuana;

- JIOMYIIEHBl OMIMOKU B ONpENEICHUU NMOHATHH, MPH HMCIOIb30BAHUU
TCPMUHOJIOTHH, B OINHWCAaHUU q)HSI/I‘IeCKI/IX 3aKOHOB, SBIICHUA W
MPOIIECCOB, pEUICHWH 3ajad, KOTOpble He MCIpaBlIeHbl IOCIe
HCCKOJIBKUX HABOAAIINX BOITPOCOB.

Ornenka 2
(HEey/IOBJIETBOPUTEIBHO)

4.1.2. OnieHuBaHue OTYETA MO JTAOOpPATOPHOIT padoTe
Otyet no MabopaToOpHON PabOTEe UCTIOIB3YETCS IS OIEHKH Ka4eCTBAa OCBOCHHS O0YJArOIIIIMCS

OCHOBHOU Tpo(hecCHOHATBHOM 00pa30BaTeIbHOM MPOTPAMMBI MO OTAEIBHBIM TeMaM JIUCIUILTHHBL.
Conepxanne u popma oTdeTa 1o J1abopaToOpHBIM paboTaM MPUBOIUTCS B METOJUYECKUX YKa3aHUAX K
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naboparopabiM pabotam (m. 3 POC). CoxepxaHue oTyeTa M KPUTEPUU OIEHKH oTdera (Tabm.)
JOBOJISATCSI IO CBEACHUSI 00YJArOIINXCS B HAUaJIe 3aHSATHIA.

Ne OlLIeHOYHBIE CPEJICTBA Kon n HanmenoBanue
TunoBble KOHTpPOJIbHBIE 3alaHusi WU (WJIM) HHBIE MaTepUalbl, WHJUKaTOpa
HEOOXOJUMBIC JJIsi OIEHKH 3HAHWW, YMEHWH, HABBHIKOB WU (WJIN) KOMIIETCHITUH
OMBITa JICATEIBHOCTH, XapaKTEePU3YIIIUX CHOPMUPOBAHHOCTH
KOMITETCHITMI B TPOIIECCE OCBOCHUS AUCITUTUIMHBI

1 1. Yro Ha3bIBaETCSA CHIION TKECTH? NI-1 onk-1.

2. Yto nogHuMaeTcs 1o CUI0N BCEMUPHOTO TATOTEHUS? Hcnons3yet

3. 3amumute GopmMyy ISt ONPEISICHUS YCKOPEHUS CHITBI TSDKECTH. OCHOBHBIE 3aKOHBI

4. Kak omnpezensercst yCKOpEeHHEe CBOOOTHOTO TaJICHUS C TTIOMOIIBIO €CTECTBEHHOHAYYHBIX

MaTEMaTHYECKOTO0 MasiTHUKA? JHUCLMILUIMH IS

5. Urto Ha3pIBaeTCI MATEMATUYECKUM MaSTHUKOM? penieHus

6. Kak ompeagenuTs mepuox KoOJNCOAHW MATEeMAaTUYECKOTO | CTaHAAPTHBIX 33134 B

MasiTHUKa? COOTBETCTBUU C
HaIPaBJICHHOCTHIO
npodeccCuoHaTbHON

JEITENLHOCTH

OTuyer OLCHUBACTCA II0 YCMOTPCHHUKO IPETIOAaBaTCIIA OHeHKOP'I «OTIIMYHO», «XOpPOILIO»,
«YyHAOBJICTBOPUTCIIBHO», «HCYAOBJICTBOPHUTCIBHO» HIIN OIIGHKOI71 «@GayTCHO», «HEC 3a4YTCHO». OHGHKa
BauTCHO» CTAaBUTCA O6y‘IaI-OH_[I/IMCH, YPOBCHB 3VH KOTOPBIX  COOTBCTCTBYCT KPUTCPUIM,
YCTAHOBJICHHBIM JIA TIOJIOKHUTCIIBHBIX OIICHOK («OTJII/IIIHO)), «XOopomo», «YI[OBJIGTBOpI/ITeJII)HO»).
OI.[CHKa 00BABIISIETCS 06yan0meMy051 HCTIOCPCACTBCHHO ITOCJIC Cla4M OTUYCTA.

Hkana Kpurepun oneHuBanusi

- U3JIOKCHHUE MaTepuasa JIOTUIHO, TPAMOTHO;
- cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;

- YMCHHUC BBICKA3bIBAThb U 000CHOBAaTH CBOU CYXKACHUA MpPU OTBETC Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMCHHC OIIUCBIBATH (1)I/ISI/I‘ICCKI/IC 3aKOHBI, ABJICHUA U ITPOLECCHI;

- YMEHHE MPOBOIUTH U OIICHUBATh PE3YNIbTAThl U3MEPEHUI;

- CIIOCOOHOCTH peniaTh 3aa4H.

Onenka 5
(oTHMuHO)

- U3JI0KEHHE MaTepuasa JOTUYHO, TPAMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HAaHHOE TMPUMEHEHHE TEOPETUYECKUX 3HAHUU JJIs OMUCAHUS
(xopor1o) (bU3MYECKUX 3aKOHOB, SIBIICHMM W TIPOIECCOB, PEIICHHS KOHKPETHBIX
3a1a4, TPOBEACHUS U OICHUBAHHUS pPE3yIbTaTOB HM3MEPEHHH, HO
coJiepkaHue ¥ popmMa OTBETa HMEIOT OT/ICITbHBIC HETOYHOCTH.

- H3JI0’KEHHE MaTepHalia HeMOJIHO, HETIOCIIe10BaTebHO,
- HCTOYHOCTH B ONPCACICHUN HOHﬂTHfI, B NPHUMCHCHUU 3HAaHUH JJIA
onucaHuss (U3NYECKUX 3aKOHOB, SBICHHH U MPOLECCOB, pEIIEHUS
KOHKPCTHBIX 3a4a4, IPOBCACHUSA U OLICHUBAHUA PE3YJIbTATOB I/ISMepeHI/Iﬁ,

- 3aTpYAHEHUs] B 000CHOBAHUM CBOMX CYXJICHHIA;

- OoOHapyXuBaeTCs HEJOCTaTOYHO TJIyOOKOE€ IOHMMAaHUE HM3YYEHHOTO
MaTepHana.

Ouenka 3
(YIOBIETBOPUTEIHLHO)

- OTCYTCTBHE HEOOXOJMMBIX TEOPETHUYECKUX 3HAHUIL; JTOMYIIEHbI OIIHMOKH

B OIpEJCICHUH MOHATUN U ONUCAHUM (PU3NYECKHX 3aKOHOB, SIBICHUH U
Onenka 2 MPOLIECCOB, MCKAXKEH KX CMBICI, HE pEUIeHBbl 33Ja4d, HE IMPaBUIBHO

(HeyIOBIIETBOPHUTEIBHO) | OLEHUBAIOTCS PE3YJIbTaThl H3MEPEHHIA;

- HE3HaHHME OCHOBHOIO MarepHana y4yeOHOW MpOrpaMMbl, JOIYCKAarOTCS

rpyObie OIMOKH B U3JI0KECHUU.
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Hkana Kpurepun oueHuBanus

- U3JI0)KEHHUE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHUE TEPMUHOJIOTHEIH;

- YMEHHE BBICKA3bIBaThb U OOOCHOBATh CBOM CYXAECHHs IPU OTBETE Ha
KOHTPOJIbHBIE BOMPOCHI;

- YMEHHUE ONUCHIBATh (PU3NUECKHE 3aKOHBI, SIBJICHUS U ITPOLECCHI;

- YMEHHE NMPOBOIUTH U OLICHUBATh PE3YJIbTAaThl U3MEPEHUI;

- CHOCOOHOCTH pellaTh WHXKEHEPHbIE 3aJaud (JOIYCKaeTCsl HaJIuydue
MaJO3HAYUTENbHBIX OMIMOOK WM HEIOCTATOYHO IIOJIHOE PAaCKPBITHE
COJIep’KaHue BOIIPOCA MJIM MOTPEIIHOCTh HEMPUHIMIIMAIBHOIO XapaKTepa
B OTBETE Ha BOIPOCHI).

OHGHKa GBavYTCHO»

- OTCYTCTBHE HEOOXOAMMBIX TCOPETHUECKUX 3HAHUM; JIOMYIICHBI OMNOKN
B ONPEICICHUH TMOHATHHA W ONMUCAHUU (PU3MYECKUX 3aKOHOB, SIBICHHU W
MPOIIECCOB, MCKAXKEH HMX CMBICI, HE PEIICHBI 3a/a4yd, HE MPaBUIHHO
OLICHUBAIOTCSI PE3y/IbTAThl U3MEPCHUH;

- HE3HaHHWE OCHOBHOTO MaTrepuaia y4eOHOH HpOTrpaMMBI, IOMYCKAIOTCS
rpyObIe OIIMOKHU B U3JIOKCHHUH.

OHeHKa «HE 3a4YTCHO»

4.1.3. TectupoBaHue
TectupoBanue WCHONB3yeTCS I ONCHKH KadecTBa OCBOCHHUS OOYYarONIMMCS OCHOBHOM
nmpoeCCHOHAIBHOW ~ 00pa30BaTEIbHOM NIPOrpaMMbl MO  OTACIBHBIM TeMaM WU  pasjeiam
TUCHUIUTUHBL. TecT mpencraBisger coO0M KOMIUIEKC CTaHIAPTU3MPOBAHHBIX 3aJlaHUN, MO3BOJISIOIINI
YIPOCTUTh TPOLEAYPY H3MEPEeHHUs 3HAHUKW M yMeHuW oOyuaronuxcsa. OOydaromuMcsi BBIIAIOTCS
TECTOBBIC 3a/IaHUs C (HOPMYITHPOBKON BOIIPOCOB M MPEIOKCHUEM BBIOpATh OJMH MPABHILHBI OTBET
W3 HECKOJIbKUX BAPUAHTOB OTBETOB.

Ne OueHouHble cpeacTBa Kon v HanmeHoBaHMe
TunoBble KOHTpOJbHBIE 3adaHMsl W (UJIM) HUHBIE MaTepuabl, MHIMKATOpa
HEOOXO/AMMBIE Al OLEHKU 3HAHWN, YMEHUH, HAaBBIKOB U (WMJIH) KOMIIETEHILIUU
OMbITa JEATEIbHOCTH, XapaKTePU3YIOIIUX C(HOPMUPOBAHHOCTh
KOMIIETEHIIMI B IIPOLIECCE OCBOCHUS JUCIUIIIIMHBI

1 1. Eciim uMIyJIbC CHUCTEMBI MaTE€pHAIbHBIX TOYEK B OTCYTCTBHH NA-1 onk-1.
BHEILHUX CHUJI OCTAETCs MOCTOSHHBIM, TO LIEHTP MACC 3TOW CUCTEMBI Hcnons3yer
MOXET JIBUTATHCA ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO U NPAMOJIMHENHO €CTECTBEHHOHAYYHBIX
- C IIOCTOSIHHBIM YCKOpPEHUEM JUCLUTIINH JJIs
- C IEPEMEHHBIM YCKOPEHUEM peuieHus

- 110 OKPY>KHOCTH C ITOCTOSIHHOM CKOPOCTBIO
2. MOMeHT WHepIUH TOHKOro oOpyya Maccoil M, paguycoMm R

o0pyde, TO MOMEHT MHEPIIUU 00py4a

- YMEHBIINTCA B 2 pa3a

- yBenuuuTtcs B 1,5 paza

- HEe U3MEHHUTCS

- yMeHbutes B 1,5 paza

- YBEJIMYMTCA B 2 pasa

3. OTHOCUTEIIFHO! BEIUYUHOM SBJISCTC ...

CTaHAAPTHLBIX 3a/1a4 B
COOTBCTCTBHH C

OTHOCUTENIbHO  OCH, TMpOXOAdlled depe3 ULeHTp oOpyya | HamnpaBiICHHOCTHIO
NEPIEHAUKYIIIPHO TUIOCKOCTH, B KOTOPOW JIEXKHUT 0OpydY, paBeH | NpodeccHOHaIbHON
I=mR?. Ecnu och BpalieHus MepeHeCTH MapalienbHO B TOUKY Ha JeSITeIbHOCTH
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- CKOPOCTb CBETa B BAKyyMeE
- GapuOHHBII 3apsiz

- JJIMTEJbHOCTH COOBITHA

- DJIEKTPUYECKUN 3apsi]

4. CpeHsas KUHETHYECKAsl YHEPTUS MOJIEKYJIbI UACAIBHOIO Ira3a Ipu

temmepatype T paBHa e=ikT/2.. 3aech i=Ny+ Ngp+2Nk, TAE Ny, Nap, Nk—
YHCJIO CTENEHEH CBOOOABI IOCTYIATENLHOIO, BpAILATEIBHOTO H
KOJICOATENBHOTO ABMXKEHUI MOJIEKYIbl. [IpH yCIIOBHH, YTO UMEIOT
MECTO TOJBKO IOCTYIATEIBLHOE M BpPallaTelbHOE IBHKEHHE, UIS
Bojopoa (Hz) urcio | paBHO

5. B mporecce M30TEPMHUECKOTO COOOIICHUS TeIUia ITOCTOSHHON
Macce UIeaIbHOIO ra3a ero SHTpOIus ...

- HE MEHSIeTCs

- YMEHBILIAETCS

- YBeJIMYNBaeTcs

6. VI3MeHeHHe BHYTpEHHEH HPHEPrHMM ras3a IMpPOU30LUIO TOJBKO 3a
cyeT paboThI CHKATUSA ra3a B ...

- U30TEPMHUUYECKOM IIpoLiECcCe

- 1300apHOM TIpolLecce

- U30XOPHOM IIpoLecce

- ainadaTH4YecKoOM npouecce

7. ToueuHslii 3apsn +q HaXOAWUTCI B MLEHTpe chepuueckont
noBepxHocTU. Ecnm 3apsn cMecTUTh U3 LIEHTpa cgepbl, OCTaBIAA
€ro BHYTPM HEe, TO IIOTOK BEKTOpa  HAaNpsHKEHHOCTU
ANEKTPOCTATUYECKOTO OISl YePEe3 MOBEPXHOCTH CREpHI. . .

- YMEHBIINTCS;

- He UI3MEHUTCH,

- YBEIIMUUTCS

8. Ecnm yBenmuuuTh B JBa pa3a HAMPSHKEHHOCTH AJIEKTPHUYECKOTO
I10JI B IPOBOJHMKE, TO YZAEJIbHAs TEIUIOBAs MOLHOCTD TOKA ...

- YMEHBIINTCSA B J[Ba pa3a;

- HE UBMEHUTCH;

- yMeHbIINTCA B 4 pa3a

- YBeJIMYNTCH B 4 pasa;

- YBEJIMUUTCS B JIBa pa3a;

9. Ilpu mnoOMelmEeHUN [UINEKTPUKA B JJIEKTPUYECKOE IIOJIE
HaNpsDKEHHOCTh  AJIEKTPUYECKOTO MOJs BHYTpU OECKOHEYHOTO
OJTHOPOJHOIO H30TPOIHOTO [JUAJIEKTPUKA C AUDIEKTPUYECKON
MIPOHUIIAEMOCTBIO € ...

- OCTaeTCsl HEM3MEHHOM

- OCTAeTCsl PaBHOW HYJIIO;

- YBEJIMUUBAETCS B € pa3s;

- YMeHb1IaeTcs B € pa3

10. YMeHbIIeHUE aMIUIUTY/IbI KOJI€OaHUH B CHCTEME C 3aTyXaHUEM
XapaKkTepu3yercs BpeMeHeM penakcanuu. Eciu mpu Hen3MEeHHOM
OMUYECKOM COIPOTHBIICHUH B KOJIEOATEILHOM KOHTYpE YBEIUYHUTH
B 2 pa3za MHAYKTUBHOCTb KaTYyIIKH, TO BpEMs pelaKCalyu. ..
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- YMEHBIIUTCS B 2 pasa;
- YBeJIMYNTCH B 2 pa3a;
- YBEJIMYUTCS B 4 pasa;
- yMEHbIINTCA B 4 pa3a

ITo pesymbraramMm TecTa OOYYAIOIIEMYCS BBICTABIISCTCS OIEHKA «OTIIMYHO,
«YZOBJICTBOPUTEIBHO» UITU «HEYJOBICTBOPUTEIHLHO.

Kpurepun onenuBanus oTBeTa (Tabj.) MOBOAATCS 10 CBEACHUS OOyYarOIIMXCs /10 Hadaja
TeCcTUpoBaHUs. Pe3ynpTar TecTupoBaHusi OOBSBISETCS 00ydarOIIeMycsl HEMOCPEACTBEHHO IOCIE €To
CIAa4H.

«XOpPOoUIO»,

Mhcaa (% apamtAwLAY oTBETOR
Orenka 5 (OTIMYHO) 80-100
Ornenka 4 (xopo1io) 70-79
Onenka 3 (yIoBIETBOPUTEIHHO) 50-69
Ouenka 2 (HEyIOBIETBOPHUTEIILHO) menee 50

TecroBble 3amaHMs, HUCHOJB3YIOLIMECS M OLEHKM KadyecTBa JUCLUUIUIMHBI C IOMOILBIO
nHPOPMAMOHHBIX TexHonoruii, mnpuBeaensl B PIIJ: «l10. HMHpOpMannoHHBIE TEXHOJIOTHUH,
UCNOJb3yeMble MpPU OCYILECTBIEHUU OO0pa30BaTEeIbHOIO Ipolecca MO JUCLUIUIMHE, BKIOYas
NepevyeHb NPOrpaMMHOTo oOecrieueH s 1 MHPOPMALMOHHBIX CIIPaBOYHBIX cucteM» - My TestX10.2.

4.1.4. KoutponbHas pabota

KonTponbnas padora (KP) siBisieTcss poayKTOM, NOJy4aeMbIM B pe3yJIbTaTe CaMOCTOSATEIbHOIO
IUTAHUPOBAHMSI M BBINOJHEHHs Y4eOHBIX 3aaa4y. KoHTposnbHas paboTa MO3BOJISIET OLEHUTh 3HAHUS U
YMEHHSI CTYIEHTOB, a TakXKe YypOBEHb C(HOPMHUPOBAHHOCTH HAaBBIKOB IpU pabore ¢ y4deOHOH
JUTEPaTypoi U IpyrMMHU UCTOYHHKaMU. THUIIOBBIE 3a7jauil IO BCEM TeMaM, a TaKke MMU(PBI U 3aJaHNs
JUISL CAMOCTOSATEIBLHOTO PEUIeHMs COJepKaTcsl B yueOHO-MEeTOANYECKUX pa3padoTkax kadenps! (m. 3
©OC0).

Ne OneHouHbIE CPEACTBA Kon n HanmeHOBaHue
TumoBele KOHTpPOJIBHBIE 3afaHus W (WIKM) MHBIE MaTepuabl, HUHIWKATOpa
HE0OXO0UMBIE JUISl OLIEHKH 3HAHWW, YMEHUI, HaBBIKOB U (MJIN) OTbITa KOMIIETECHIIUU
JIeATEIIbHOCTH, XapaKTEPU3YIOLINX c(OpMHPOBAHHOCTD
KOMITETEHIIMM B IPOLECCE OCBOCHMS! TUCIIUIUIMHBI

1 | deuwxenne matepuanbHOM TOYKHM 3aJaHO ypaBHeHHMeM X = Bt + Ct?, UI-1 onca.
rae X - mpsMoJMHeWHas KoopauHata, t - Bpems, B = 3m/c; C= - Hcnome3yer
0,25m/c?>.  Tloctpouth Tpadukm 3aBHCHMOCTH OT  BpPEMEHH OCHOBHBIC 3aKOHBI
KOOPJAMHATHI, IPOMACHHOIO IIYyTH, CKOPOCTH U YCKOPEHHS 3a nepBple | CCTCCTBCHHOHAYYHBIX
10 cexyna NBHKEHHs, a TaK)Ke€ HAWTH 3HAYEHUE CpPEIHEH IyTEeBOU JAUCHMIUINH JJIs
CKOPOCTH 3a TOT K€ MHTECPBAJI BPEMCHHU. pemeHusA

CTaHJIapPTHHIX 3a/1a4 B
COOTBETCTBHUU C
HAIPaBIEHHOCTHIO
npodecCuoHATbHON
ACATCIIbHOCTHU
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OneHka 0OBSBIISIETCS CTYIEHTY HETIOCPEACTBEHHO TOCIE MTPOBEPKH KOHTPOJIBHOU PAOOTHI.

IlIkana Kpurepuu oueHnBanus

Ouenka 5 Copnepxanne KP monnocTeiO coorBeTcTByeT 3anmanuto. KP conepxut
JOTMYHOE, IOCIIEA0BAaTEIbHOE H3JI0XKEHUE MaTepuana ¢ IPaBUIbHBIM

(oTIMYHO)

PEIICHUEM 3a/1a4.

Onenka 4 Conepxxanne KP nomHocThro coorBercTBYeT 3ananuto. KP comepxut
JOTMYHOE, IIOCIIEN0BATEIbHOE H3JI0KEHUE MaTepHuanga C IpaBHIbHBIM
peuieHueM 3anad. VMeroTcst oJHa-IBE HECYLIECTBCHHbIE OIIMOKH B
UCIIOJIb30BAHUM €JJMHUL] U3MEHEHUs, B IOCTPOCHHBIX IpauKax, cxemax
U T.JO

(xoporo)

Orenka 3 Conmepxxanne  KP  yacTM4HO  HE  COOTBETCTBYET  3aJaHMIO.
ITpocMaTpuBaeTcss  HENMOCIENOBATEIBHOCT  M3JI0XKECHUS  Marepuaa,
IPEJICTABIICHBI HEJIOCTaTOYHO OOOCHOBaHHBIE ~ TEOPETUYECKHE
H0JI0’KE€HH S, CIIOIb30BaHHbIC IIPH PEIIEHNH 3a1a4. MIMeroTca ommoku B
UCIIOJIb30BAHUM €IMHMI] HM3MEHEHMs, B IIOJYYEHHBIX pE3yJIbTaTax, B
HOCTPOEHHBIX IparKax, CXeMax U T.1

(YIOBIETBOPUTEIHHO)

OIIGHKa 2 Conepx(aHHe KP HaCTU4YHO HC COOTBETCTBYCT 3aJaHHIO.
HpOCManI/IBaCTCSI HCIOCJICAOBATCIIBHOCTL  M3JIOKCHHA  MaTCpHalia,
IpeaAcCTaBJICHbI HEOAOCTAaTOYHO 000CHOBaHHBIE TCOPECTUYCCKHUC
IIOJIOXKCHHA, HCIIOJIb30BaHHBIC npu pClICHUMU  3aaad. NmeroTcs
CYIICCTBCHHBIC OIIMOKH B HCIIOJIb30BaHUU CAMHUIl HW3MCHCHHA, B
ITOJIYYCHHBIX PE3YyJibTaTax, B IIOCTPOCHHBIX rpa(bm(ax, CXCMax U T.J

(HEey/10BJIETBOPUTEIIHHO)

4.2. Hpoue)lypbl H OLICHOYHBIC CpeaACTBA AJIS IIPOBCACHUA HpOMe)I(yTO'lHOﬁ aTreCcTalnum

4.2.1. 3auer
3aueT He MPeayCMOTPEH YUeOHBIM MJIaHOM

4.2.2. Dk3aMeH

Ok3aMeH sBnseTcs (GOpMOIl OLEHKM KadecTBa OCBOCHMS OOYYaroIIUMCS OCHOBHOM
npodeCCHOHATFHON 00pa3oBaTeIbHON MPOTPaMMBI IO paszieniaM TUCHHMIDIMHBL. [lo pesynabratam
9K3aMeHa 00Y4YaroIIeMyCsl BBICTABIISETCS OIEHKA «OTIMYHOY, «XOPOIIOY, «YIOBIETBOPUTEIHLHOY HIIN
«HEYJOBIIETBOPUTEIHHO.

OK3aMeH MO AUCUUIUIMHE MPOBOJUTCS B COOTBETCTBUHM C PACHHCAHUEM IMPOMEKYTOUHOM
aTTeCTallu, B KOTOPOM YKaA3bIBACTCA BPEMs €TI0 MPOBCACHWA, HOMEP ayaAUTOPUHU, MECTO IIPOBCACHUS
KOHCYJbTAaIlMK. Y TBEPkKACHHOE paclucaHue pa3MeliaeTcs Ha HHPOPMAIIMOHHBIX CTeHaX, a TakKe Ha
ouIMaTBEHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHUN JUISI MPOMEKYTOUYHOM aTTECTAlMU OOYYaIOIIUXCS YCTaHABIMBAETCS
paboueit mporpaMMoil TUCIUTUTNHBI ¥ IOBOJUTCS IO CBEJICHHUS 00YJalONINXCsl B HaUaie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, jJektopamu. C pasperieHus 3aBenyronero kadeapoit
Ha D2K3aMEHE MOXET IMPHUCYTCTBOBATh IpenojaBareib Kadeapbl, NPUBJICYEHHBIH A TOMOIIUA B
npueMe HK3aMeHa. B cioydae OTCYTCTBHMSI BEAYIIErO MpernoAaBaTeNs 53K3aMeH NpUHUMAETCs
MperoiaBaTesieM, Ha3HAaYeHHBIM PacTiOpsDKEHHEM 3aBeyIoNIero Kadeapoii.

[TpucyrcTBHME Ha 5K3aMeHe mpernojaBaTenel ¢ aApyrux kageap 0e3 COOTBETCTBYIOLIETO
pacmopspKeHHs peKTopa, IPOpPEKTopa Mo yueOHo# padoTe win JiekaHa GpakyiabTeTa HE TOMYyCKAeTCs.

OOyuaromiyecss Ipu sSBKE Ha HK3aMeH 00s3aHbl UMETh NpU cebe 3a4eTHYI0 KHIKKY, KOTOPYIO
OHU TIPEABABIAIOT 9K3aMEHATOPY.
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Jlyist mpoBeieHus SK3aMeHa BeAyIIUN MPEenojaBaTellb HAKaHyHE TOJy4YaeT B JIeKaHATe 3a4eTHO-
9K3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOpasl BO3BpAIIAETCs B JIEKAHAT MOCIE OKOHYAHUS MEPONPUATHUS B
JICHb TIPOBE/ICHUS SK3aMEHA HJIM YTPOM CIIETYIOLIETO JTHS.

DK3aMeHbl TMPOBOJAATCSA 1O OwieraM B YCTHOM WJIM TNHCBMEHHOM BHJE, JMOO B BHUJC
TECTHPOBAHUA. JDK3aMEHALIMOHHBIE OMJIETHI COCTABIISIOTCS 110 YCTAaHOBIECHHON ()OpME B COOTBETCTBUHU
C YTBEpXKICHHBIMU Kadeapoil HSK3aMEHAIMOHHBIMU BOIPOCAMH UM YTBEPIKIAIOTCS 3aBEIYIOIIUM
kadenpoii exxeronHo. B Ouiere comepkutrcs He OoJiee TpeX BOMPOCOB, 2 TEOPETUUYECKUX BOIMPOCA U
3ajava.

DK3aMEeHATOpy NPEAOCTaBIISETCS MPaBO 3a7aBaTh BOMPOCHI CBEpX OWieTa, a TaKkkKe MOMHUMO
TEOPETHYECKUX BOIPOCOB JaBaTh JUISl PEUICHHs 3aJa4dl W TMPUMEPHI, HE BBIXOISIINE 33 pPaMKH
MPOIIGHHOT0 MaTepHaa 1o U3y4aeMon JUCIUIUINHE.

3HaHUs, YMEHHSI ¥ HABBIKM OOYYArOIIUXCSI OMPEICIISIOTCS OIIEHKAMHU «OTIUYHOY, «XOPOIIOY,
«yIIOBJIETBOPUTEIBHOY», «HEYIOBJICTBOPUTEIBHO» U BBICTABISIOTCS B 3aU€THO-’K3aMEHALMOHHYIO
BEJIOMOCTH ¥ B 3a4ETHYIO KHIKKY O0YYaIOIIErocs B JICHb SK3aMeHa.

[Tpu mpoBereHUH YCTHOTO SK3aMEHa B ayANTOPUH HE JOJDKHO HAXOAUTHCS Oojiee (yKa3bIBaeTC s
KOJIMYECTBO OOYYAIOIIMXCS) HA OHOTO MPETOAaBaTeIs.

[Ipy mpoBeAEHHWH YCTHOTO OHK3aMEHa CTYIEHT BBIOMpPACT SK3aMEHAI[MOHHBIA OWIIET B
CIIy4aifHOM TOPSIJIKE, 3aTeM Ha3biBaeT (PaMUIINIO, UMSI, OTYECTBO U HOMEP IK3aMEHAIIMOHHOTO OUJIeTa.

Bo Bpemsi sk3ameHa oOydaromipecs MOTYT IOJB30BaThCS C pa3pelieHUs 3K3aMeHaTopa
NpOrpamMMOil JTUCIMILINHBI, CIPABOYHON M HOPMATHBHOHM JIUTEPATYpOH, JNPYTUMH IOCOOHMSIMU W
TEXHUYECKHMU CPEACTBAMHU.

BpeMst moAroToBkM OTBETa MPH Cladye dK3aMeHa B YCTHOW (opMe JOIDKHO COCTABISITh HE
MeHee 40 MUHYT (10 KEJIaHHUI0 00YYaroIlerocs OTBET MOXKET ObITh 1OCPOYHbIM). Bpems orBera — He
6omee 15 MuHYT.

OOyuJaronuiics, NCIBITHIBAIONINHA 3aTPYIHEHHS TPU MOJTOTOBKE K OTBETY MO BHIOPAHHOMY MM
OuieTy, UMeeT MpaBO Ha BBIOOP BTOPOro OWMJIETa C COOTBETCTBYIOIIMM IPOJUICHUEM BPEMEHHU Ha
noaroToBKy. [Ipy OKOHYATETHHOM OIICHMBAHWU OTBETA OLIEHKA CHIDKAeTCs Ha onuH Oamn. Brermaua
TpeTbero Ouiera He pa3peraeTcs.

Ecnu oOyuaromumiicst sIBUJICS Ha DK3aMEH, W, B3SB OWJIET, OTKa3aJiCcsa OT MPOXOXKIEHUS
aTTeCTallud B CBS3M C HEMOJTOTOBIEHHOCTbIO, TO B BEIOMOCTH €MY BBICTABISETCA OLEHKA
«HEYJIOBIIETBOPHUTEIHHO.

Hapymienne AUCHMIUTUHBI, CIHCHIBAHUE, HCIIONB30BaHHE OOYUYaIOIMMUCS Hepa3peIIeHHbBIX
MEYaTHBIX M PYKOIUCHBIX MAaTepHajoB, MOOWIBHBIX Tele(h)OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JTUYHON KOMMYHUKAIIMOHHOW M KOMIBIOTEPHON TEXHUKU
BO BpeMs AaTTECTAlMOHHBIX HCIBITAHUI 3ampenieHo. B cioydae HapymieHHss 3TOTO TpeOOBaHUS
npernojiaBaTeNb 0053aH yAalUTh OOY4Yarollerocs M3 ayIUTOPHUM U MPOCTaBUTh €MY B BEIOMOCTH
OLIEHKY «HEY/IOBJIETBOPUTEIHHOY.

BeicTaBieHne OIEHOK, MOJYYEHHBIX IMpU MOJBEAECHUU pPe3yJbTaTOB IMPOMEKYTOUHOM
aTTeCTallid, B 3aYETHO-DK3aMCHAIMOHHYIO BEIOMOCTh M 3aUeTHYIO KHIDKKY TIIPOBOJWTCS B
NPUCYTCTBUM camoro oOyuatomierocs. IIpemogaBarenn HeCyT NEpPCOHAIBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh W TOYHOCTh BHECEHHS 3allUCeld O pe3ylbTaTax MPOMEKYTOYHOW aTTeCTalluH B
3a4eTHO-9K3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THBIE KHUKKH.

HesiBka Ha JK3aMeH OTMEUYaeTcs B 3a4€THO-IK3aMEHAIIMOHHOW BEIOMOCTH CIIOBAMH «HE
SIBUIICS».

Jns  oOydaromuxcsi, KOTOpble HE CMOTJIM CIaTh OJK3aMeH B YCTaHOBJIGHHBIE CPOKH,
YHUBEpPCHUTET YCTaHABIUBAET MEPUO JTUKBHUIAIMU 33OJKEHHOCTH. B 3TOT mepuoa mpemnoaBaTenu,
MPUHUMABIINE SK3aMEH, JOJDKHBI YCTAaHOBUTH HE MeEHee 2-X IIHEH, KOorja OHW OyayT NPUHUMATh
3aJj0JKeHHOCTH. MHpopManus o JMKBUIAIMMU 33J0/DKEHHOCTH OTMEYAeTCs B SK3aMEHAIMOHHOM
JIHCTE.

OOyuaronmMesl, MOKa3aBIIUM OTJIMYHbIE W XOPOIIME 3HAHHS B TEUCHHE CEMECTpa B XOje
MOCTOSTHHOTO TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MOXET OBITh IMPOCTaBJieHa 3K3aMEHAIMOHHAS
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OIICHKa JIOCPOYHO, T.e. 0e3 cnaum sk3ameHa. OleHKa BBICTABISACTCS B DK3aMEHAIIMOHHBIN JIUCT WIN B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb.

WNHBanupl ¥ JIMla ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI MOTYT CIaBaTh SK3aMEHBI B
MEKCECCUOHHBIN MEePHO/] B CPOKHU, YCTAHOBIIEHHBIE HHIUBUIYATbHBIM yU4€OHBIM ITaHOM. MHBanmu b1 1
JUIAa C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3J0POBBS, UMEIOIIME HAPYLICHUS OMOPHO-IBUTATEIHHOTO
anmaparta, [JOIYCKalOTCS Ha aTTeCTAlMOHHBIE MWCIBITAHUS B COMPOBOXKICHUH AaCCHUCTEHTOB-
COIIPOBOXAAIOILUX.

[Tpouenypa mnpoBeneHUs MPOMEKYTOUHOM aTTecTalMu JUIsi OCOOBIX CIIy4aeB H3JI0KEHa B
«[TonoxeHnu 0 TeKyIIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTAIl[MH O0YJArOIIUXCS 110
OIIOIl OGakanaBpuara, crneruanurera W Marucrpatype» DPI'BOY BO [OxHO-Ypansckuii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne OueHouHbIE CpeAcTBa Kon u HanmeHoBaHMe
1 TunoBble KOHTPOJIBHBIE 3aJaHUS U (UJIM) UHBIE MAaTEPUAJIbI, UHJUKaTOpa
HE00XO0AMMBIE 1JIs1 OLICHKHU 3HAHUH, YMEHUH, HABBIKOB U (UJIH) OIIbITA KOMIIETEHIIUH
JeSITENIbBHOCTH, XapaKTEPU3YIOIINUX CPOPMUPOBAHHOCTD
KOMIIETEHIIMH B IIPOLIECCE OCBOEHUS IUCLUIIIIMHBI

1 1. Ponp (u3MKK B pa3sBUTHH TEXHUKH M arpOIPOMBIIUICHHOTO NA-1 onk-1.
IIPOU3BOJICTBA. Hcnonp3yer
2. KunemaTtnka MaTepuagbHOW TOUKH. KOOpAMHATHBIM METOA | OCHOBHBIE 3aKOHBI
onucaHus JBWKeHUH. KuHemarnueckoe ypaBHEHUE [BHKEHUS M | €CTECTBEHHOHAYYHbBIX
orpeziesisieMble [0 HEMY KHHEMaTHYECKUE XapaKTEPUCTUKHU. JUCLUIUIAH JJIs
3. BekrtopHblii crmoco® — onucaHus ~— JIBW)KEHUH.  BekTopsl peleHus

MEPEMEILEHUS, CKOPOCTHU, YCKOpPEHHUsS. YTJOBbIE XapaKTEPUCTUKHU
JBYDKEHUS 110 OKPYKHOCTH.

CTaHAApPTHLIX 3a/1a4 B
COOTBCTCTBHUHU C

4. DreMeHThl peNATUBUCTCKON MexaHUKH. [locTynaTsl cnenuanbHOM |  HAIpaBJIEHHOCTHIO
TEOpUH OTHOCHUTENbHOCTU. [IpeoOpazoBanust Jlopenua. CnoxkeHue | mnpodeccHoHaNbHOM
ckopocTeil. OTHOCUTENBHOCTh JUIMHBI OTPE3KOB M JUINTEIbHOCTH JEATEIbHOCTH

BPEMEHHBIX UHTEPBAJIOB.
5. JluHaMHKa MaTepuaIbHOW TOYKH W TOCTYIATEIBHOTO JBHKEHUS
TBEporo tena. IIpuHuun oTHocutenbHOCTH. 3akoHBl HprlOTOHA.
Buner cu.

6. JluHamMuka BpamareabHOro ABMXKEHUSA. MOMEHT cuiibl. MOMEHT
MHEepLUUU. 3aKOHBI COXPAaHEHUS UMITYJIbca U MOMEHTA UMITYJIbCA.

7. WHepuumanbHble M HEWHEpUUAIbHbIE CUCTEMBI OTcuéra. Cuibl
WHEPIMHU TIPH PA3IMYHBIX BUIAX JBUKEHUS.

8. Pabota, MOIIIHOCTH ¥ SHeprusa. Mexanndeckas paboTa U MOITHOCTh
MpU TOCTYNATEIbHOM W BpallaTebHOM ABMXKeHUsAX. Kunernyeckas
SHEPTHUs U TEOPEMA O KHHETUYECKOM YHEPTUH.

9. KoHcepBaTuBHBIE CHJIBI W TOTEHIMAIbHAsA HSHeprus. [Ipumepsr
MOTEHIMATBHBIX MOJIEH. 3aKOH COXPAaHEHUsI SHEPTUU B MEXAHUKE.

10. Mexannyeckue KoseOanus. KuHemaTnka TapMOHHUYECKUX
konebanuit. CioxkeHne KojiebaHui. AKYCTHIECKHE PE30HATOPHI.

11. Jlmramuka rapMoHuueckux KoseOanuil. [Juddepennmansnoe
ypaBHEHHE KoyieOaHMA. 3aTyXarolliue W BBIHYXICHHBIC KOJeOaHUSI.
Mexanunyeckuii pe3oHaHC. MasTHUKH.

12. Mexannueckue BOJIHBL. BoyiHOBOoe ypaBHeHHE. Buibl BOJIH.
WNnrtepdepentius, nmudpakuus wu aucrepcuss BOJIH. BoiHbl U
nHpopmanus.

13. OcHOBHBIE TONOXKEHUS MOJICKYISIPHO-KUHETHYECKONH TEOPHH.
Wneanbnsiii ra3z. OcnoBHoe ypaBHeHne MKT u ypaBHeHUE COCTOSTHUS
WJI€aIHLHOTO Ta3a.
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14. ArperatHbie cocTossHHS U (ha30BbIe TEpexoibl. PeanbHbie Ta3bl.
Cxwmxenne razoB. OcoOeHHOCTH KUAKOTO cocTosiHus. CTpoeHwue
kpuctaioB. JledekTsl kpuctammueckoro crpoeHus. Ilpounocts u
IJIACTUYHOCTb.

15. SBnenms mnepenoca. Juddysus, TEmIONPOBOIHOCTh H
BHYTPEHHEE TpeHHE. MOJIEKYIApPHO-KUHETUYECKAss TEOPUs SBJICHUU
repeHoca.

16. OcHOBBI TepMOAUMHAMHUKU. BHYTpeHHsIsI BSHeprus u IEepBOE
Hayajo TepMoAMHAMHUKH. Pabora M TemnoéMKocTh rasa Ipu
Pa3IMYHBIX [IPOLIECCAX.

17. Btopoil 3akoH TepMOAMHAMUKH. TemioOBble [ABUTATEd U
xonogunabHbpie  Mamuabl.  KIIJI  TemmoBeIX — aBurareine  u
CTaTUCTUYECKUI CMBICI BTOPOrO 3aKOHa TepMoAuHamuku. [lonstue

SHTPOIHUU. Tperuit 3aKOH TEPMOJIUHAMUKH. DJIEeMEHTHI
OMODHEPTETHKH.
18. DNEeKTPUYECKHA 3apsi. BzaumoneiictBue 3apsI0B.

OnexkTpoctatuueckoe 1mnosie. Bekrop Hanpsik€HHOcTH. Pacuér
3JEKTpOoCcTaTUUECKUX nosiei. [loTeHnnan 3J1eKTpoCcTaTUYECKOTO MOJISL.
Pabota mo mepemenieHHIO 3aps0B B 3JIEKTPOCTATHUECKOM IIOJIE.
[loTeHuman ©  TIpajUeHT NOTEHIHMANIA. ODKBUIOTEHUUAIbHBIC
ITOBEPXHOCTH.

19. BemectBo B amekTpuueckoMm mnose. llonsipHble W HemoispHbIe
Moniekysbl.  Ilomsipusanus  IMAIEKTpUKOB. BeKTop  cMelleHus.
[IpoBOIHMKM B  3JIEKTPOCTATUYECKOM IOJIE.  DIJIEKTPOEMKOCTH
IIPOBOJIHUKOB. KOHZEHCATOPBI.

20. [TocTostHHBIN 3JIEKTPUYECKUI TOK. 3aKkoH Owma.
Onextponsuxkymas cuna. [lpaBunma Kupxropa wu  pacuérsl
NEKTPUYECKUX LIECTIEH.

21. Knaccuyeckass TEOpHsS DSJIEKTPOIPOBOJHOCTH. BBIBOJ 3akoHa
Owma. IIpupozna cBepXIpoOBOJIUMOCTH.

22. Hocutenu TOKa B Pa3IUYHBIX MPOBOJHUKAX. DJIEMEHTHI TEOPUHU
anekTponposoaHoct. IlomynmpoBognuku.  IlomynmpoBOIHUKOBBIE
npuOopbl. DNeMeHThl (pU3M4ecKol ANIEeKTpOHUKU. KOHTaKTHbBIE
SBJICHUS B METaJlJIaX U MOJYIPOBOJHUKAX.

23. MarautHoe moie. B3aumonelicTBHE JIIEKTPUYCCKUX TOKOB.
Pacuérsl marunTHBIX noneil. 3akoH buo-Casapa-Jlannaca.

24, MarautHbple  CcBOWcTBa  BemectBa. Jlma-, mapa- u
¢deppomarnetuku.  JlomeHnsl.  ®PeppuTbl.  DNEKTPOMArHUTHBIE
cenapaTropsl B arpOMHKEHEPHH.

24. JleficTBME MAarHMUTHOTO TIOJS HA JJIEKTPHUUECKUI TOK U
JBIKYIIMECS 3apshkeHHble yacTulpl. Cuna Amrepa u cuiia JlopeHna.
Dddext Xomma. DIEKTPOABUTATEIH.

25. DnexkTpoMarHWTHas WHAYKOWs. 3akoH @apangess u mpaBMIio
Jlenua. Mexanu3Mm Bo3HuKHOBeHUs DJIC nHIyKIUN.

26. T'enmeparopsr rTapmonmueckor IJAC wu TpaHCPOPMATOPHI.
WHAyKTUBHOCTS IPOBOIHUKOB. DHEPIUs MarHUTHOT'O TOJIS.

27. TlepeMeHHBII dIIeKTpHUYECKHi TOK. llermn mepeMeHHOro ToKa.
3akon Oma ans nenel nepeMeHHoro toka. IlosHoe conportuBiieHue
MepeMEHHOMY TOKY. BekropHas auarpamMmma. Pe3oHaHc B umemsix
[IEPEMEHHOTI0 TOKA.

28. DnexrpomarauTHoe mosie. O6o0menue 3akona PDapanaes. 3akoH
noJHOro  Toka. Tok cmemieHus. DNEKTPOMAarHUTHBIE  BOJIHBIL.
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VpaBHenuss Makcpema. Cucrema ypaBHeHUMM MakcBemna B
middepeHManbHOl U MHTErpaibHOil ¢opmax. Bekrop Ymona-
IloitnTrara. JlaBnenue cBera.

29. Tapmonnyeckuii ocumuiaTop. CBOOOAHBIE 3IEKTPOMArHUTHBIC
KosiebaHus. 3aTyXarlue U BEIHYKJICHHbIe Konebanus. Pe3oHanc.

16. T'enepamus, mnepegadya W HPUEM DIEKTPOMArHUTHBIX BOJIH.
OTKpBITHIN KOJIeOaTeIbHBIN KOHTYP. [Tpuniun paboThI
paguonepenaTyMka M pagUONpPUEMHMKA. Mopynauus U
JNETEKTUPOBAHUE  3JEKTPOMArHUTHBIX BOJIH. Panuonokauus U
TEeJIEBUICHHE.

30. IIkana 31eKTpOMarHuTHBIX BOJH. Pa3nnyHble 1uana3oHbl 4acToOT
JIEKTPOMArHUTHBIX ~ BOJIH, MX XapakTepHble OCOOEHHOCTH U
TEXHUUYECKNE CPEJCTBA UX MOJyUYEHUSI.

31. Hcnosnb30BaHHE BHUAUMBIX, YIbTPA(QHUONETOBBIX M JAPYIHX
W3IYyYCHUH B PACTEHHEBOJACTBE U >KMBOTHOBOJCTBE.18. DieMeHThI
reoMeTpuuecko  onTHUKH. OCHOBBI TE€OMETPUYECKOM  ONTHKH.
@opmynsl Openens. IlpuHuun oOpaTUMOCTH CBETOBBIX JIy4ei.
ITpuGopsl reoMeTpUUYECKON ONTUKH.

32.DotomeTpusl.

33. DneMeHThI BoJIHOBOM onTHKU. [Tpuniun I'toiirenca.

34. Unrepdepennmst cBera. KOrepeHTHOCTh W ONTUYCCKUH XOJ
ayde. YcinoBus MakcuMymMa M MuHUMYyMa. HMHTepdepomerps.
DnemMeHThI rosiorpauu.

35. Hudpakmuus CBeTa. [TpuHIHI ['tolirenca-dpenens.
JudpakimonHas pemeérka. Crniextporpadusi. Hudpakuums
PEHTI€HOBCKUX JIy4eH.

36. B3aumogeiicTBue m3inydeHus ¢ BemiectBoM. [lomsipusanus cBera
IIPU OTPAKEHUH U TPEITOMIICHUH.

37. JBoitHoe nydenpenomieHne. ONTHYECKH aKTUBHBIC BEIISCTBA.
Caxapumerpsl. MckycCTBEHHas] aHU3OTPONMsI M €€ HCIIOIb30BaHUE.
HopwmanbHas u anomalibHas JUCIEpCHsl.

38. TemnoBoe wu3nyueHue. AOCOIIOTHO 4YEPHOE TeJO. 3aKOHbI
Kupxroga, Credana-bonbiimana u Buna. ®opmyna I[lnanxa.
Onrtuyeckast TUPOMETPHSL.

39. ®oroddpdexr. BHemHWA, BHYTPEHHWH ©  BEHTHIHHBIN
dbotorddexr. YpaBHeHue DUHIITEeHA. [Ipumenenue
dhotornementoB. ekt Komnrona. JIroMuHECIIEHTHOE U3ITyUYECHHE.
buontromunecneHuus.

40. dotobmonornyeckue nporeccel. @otocuHTes. TepmoauHaMuKa U
MexaHu3M ¢porocunTe3a. buosnepreruka.

41. DneMeHThl KBaHTOBOM MeXaHUKU. KoprycKynsipHO-BOJHOBOM
TYaJIu3M. Judpakuus AJIEKTPOHOB. CootHomeHus
HeonpenenéHnocreil. Ypasuenue lpeaunrepa.

42. AtoMm Bojmopona. DHepreTHueckue ypoBHH atoma. [loTeHuuman
Bo30OyxkaeHus: u wuoHuzauuu. Iloctynarel bopa. W3nydenue wu
MOTJIOIIEeHUe SHEpruU. Bo1opo1omo100HbIe HOHBI.

43. CTpyKTypa CJIOXHBIX aTOMOB. ODHEPTreTHUECKHE YPOBHU B
clokHBIX aTtomax. Ilpunmun Ilaynu. Ontuyeckue CHEKTPbl U
CHEeKTPbl PEHTreHOBCKOro wusnyudeHus. Ilepuoaudeckas cucrema
anemenToB J|.M.Menaeneena.

44, ®uznka MOJIEKYJI. DHEPreTHUYeCKUEe YPOBHU MOsieKysl. OOMeHHOe
B3auMojieiicTBre. Momekysipable  cnekTpbl.  IlpuHimn  paboThl
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KBAHTOBBIX T€HEPATOPOB. DJICKTPOHHBIN apaMarHUTHBIA PE30HAHC.

45. Tlomumepbl ©  KUJIKUE KpUCTAIbl. (OCHOBHBIE  BUJBI
KOJUIEKTUBHU3AIMHU MoJieKysl. CTpoeHHe MOIUMEPOB U UX PU3NYECKUE
cBorcTBa. Tumbl KUIOKUX KpUCTALIOB. Jluciuiem Ha KUIKHX
KpUcCTaJIIax.

46.5IBneHne pPaaMOAKTUBHOCTUA. BHIBI pajMOAaKTHBHOTO pacrmaja.
3akoH paanoakTUBHOro pacmnana. CtaOuibHble M PaJAUOAKTHBHBIE
n3ortonbl. COBpEMEHHBIE METONbI PATHOXUMHUH H PaTHMOOMOTIOTHH.
[TpoGieMbI paarOIKOIOTHH.

47. CocraB aToMHOTO simpa. M3oTonsl. MexaHn4ecKuit 1 MarHUTHBINA
MOMEHTHI sA1ep. SnepHble CWIBI U DHEPrUs CBs3U sAApa. SnepHbIi
MAarHUTHBIN PE30HAHC U €r0 UCIOJIb30BaHUE.

48. SlnepHble peakumu. MexaHM3M sEpHbIX peakuuid. Llemnas
peakuuss geneHus sanep. lMcnonap3oBaHME aTOMHOM — DHEPrUM.
[Ipobnema ynpasnsiemoil TepMosiiepHoi peakuuu. JHeprusa CoiHia
U 3BE3]1. SepHas 3KOIOTHS.

49. DnemenrtapHble uacTunbl. Kiaccudukanus sieMEeHTapHBIX
yacTul. B3anmonpeBpamaeMocTh 3J€MEHTApHBIX YacTHL. MeTobl
YCKOpPEHHUsSl 4YacTUIl. AHTHYACTUIIBI U aHTHBEIIECTBO. BemiecTBo B
3KCTPEMAJIbHBIX YCIOBHUSIX.

50. CoBpemeHHass pu3uMka W arpoWHXKeHepus. BemecTBo u mose.
OOBeKTHl U MPOIIECChl. DBOMIOIMOHHBIE MPOIECCH MTPe0Opa30BaHUS
Marepuu. BemiecTBeHHbIE, YHEPreTUYECKUE, DJIEKTPOMArHUTHBIE U
nHpOpManMoOHHbIE  TpeoOpa3oBaHuss  OMOOOBEKTOB.  Pa3BuTHE
arpo(u3uKH, OMOMEXaHUKH, onousukwy, OMOHEPreTUKH,
O6uronH(hopMaTUKH, OMOTEXHOJIOTHH U arPOUHKEHEPHUH.

Ilkana u KpUTCpUH OLCHHUBAHUA OTBETA 06yqa}01ueroc;1 MMPEACTaBJICHBI B Ta6n1/1ue

IIkaJua Kpurepum oueHnBanus
BCECTOPOHHEE, CHCTEMAaTHYecKoe U TIJIyOOKOe 3HaHHWE HpPOTrPaMMHOIO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JIONOJIHHUTEIBHOM JIUTEpPaTypHI,
(oTNIMYHO) PEKOMEHIOBAaHHOM IIPOrpaMMOW JUCLUIIIMHBI, IIPABUIBHOE pELICHUE
3aJ1a4H.
IIOJIHOE€ 3HAHWE IPOrPaMMHOIO MaTepualla, YCBOCHHE OCHOBHOM
Oruenka 4 JIMTEPATYPHI, PEKOMEHTIOBAHHOM B Iporpamme, HaInyue
(xoporo) MaQJIO3HAUUTENBHBIX OIIMOOK B PEHIEHWH 3a/aud, WM HEJOCTaTOYHO
IIOJIHOE PACKPBITHE COJAEPKAHNE BOIIPOCaA.
Ouenka 3 3HaHHUE OCHOBHOT'O NMPOrPaMMHOI0 MaTepHaja B MUHUMAJIbHOM OObeMe,
MOrp€IIHOCTU HECIIPUHIOHUIIMAJIBHOI'0 XapaKTepa B OTBETC HA OK3aMCHE U B
(YIOBIETBOPUTEIHHO)
pELICHUU 3a/1a4H.
Onenka 2 mpoGenbl B 3HAHMAX  OCHOBHOIO  NIPOrpaMMHOro  MaTepualia,
(Hey1OBJIETBOPHUTEIHHO) | MPUHIMIIHAIbHBIE OUTMOKM IIPU OTBETE HA BOIIPOCHI M B PELLICHUHU 33]IauH.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Homep

HU3MCHCHUA

Howmepa nuctos

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBanue a1g
BHECEHUA
U3MEHEHUH

Iloamuce

Pactmmdposka
TIOJIITHCH

Jlata BHeCeHUs
U3MCHEHUS




