MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

PNl COOPMHPOBAHA, ——
COrNACOBAHA VTBEPXKIATO /M.H. Bontacs/
" y-r BE P}H ﬂE H A B 3 “u [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

29.02.2024 r.
PABOYAS ITPOI'PAMMA JJTUCHUIIJIMHBI (MOAYJIS)
b.1.1.6 ®uzuka
(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)
HanpaBnenune noaroToBku
(crienuanbHOCTD) 35.03.10 JlanmmadTHas apXUTEKTYpa
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
HanpasnenHoctsb Ca1oBO-n1apKoBO€ U JIaHAMA()THOE CTPOUTEIHCTBO
Kypc
Cemectp
Pacrnipenenenne yueGHOTO BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 108/3 4acOB/3a4ETHBIX €IMHHII

Jlexknun 18 JacoB

JlabopaTopHbIie pabOThI 18 4acoB

[IpakTryeckue 3aHATUS 18 9acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.) 54 4acoB

KonTakTHas paboTta mo sK3aMeHy - 4acoB

KypcoBoii npoekt (pabota) - CeMecCTp

CamocTosiTenpHas paboTa 00yJaronuxcs

(6e3 yuera 3K3.) 54 4acoB

CamocrosiTenbHast paboTa 1Mo moArOTOBKE K

IK3aMEHY - 9acoB

DK3aMeH - cemMecTp

3auer 1 cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnenmanibHOCTH) 35.03.10 JlanamradgTHas apXUTEKTypa

[TporpamMmmy cocTaBuIu:

JIOLIEHT dusuku COI'JTACOBAHO JI.B. llenumena
(1OMKHOCTD) (xadenpa) (N.0. damuus)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadeapsl, 3a KOTOPOH 3aKperyieHa TUCIUTLUINHA
Kadenpa pusuku

(HaumeHoBaHME Kadeapsl)
14.02.2024 pOTOKOJ Ne 6

(mara)
3aBenyronuii kKageapoit COT'JTACOBAHO A.C. MacJIeHHUKOB

(1.0. ®amunus)

Pa6ouas nporpamma COI'JIACOBAHA c¢ dakynbTeToOM (HHCTUTYTOM), BBIITYCKAIOMIEH (UMK )

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyronmii kKageapoit COT'JTACOBAHO 10.B. I'panuna

(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHMccHM (akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'-TACOBAHO 1. Myxopros

(1.0. ®amumnus)

Okcnept(sl): MocyHoB Anapeit HukonaeBuy, 3aMecTUTENs MUHUCTPA PUPOJHBIX PECYPCOB,
9KOJIOTUH U OXPaHbl OKpy»Katomien cpeasl PecriyOnuku Mapuit On

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 12.03.2024 r.

Crernanuct yueobno-meroguueckoro neHtpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIAUKATOPA TOCTHKEHUS
KOMIIETECHINH KOMIIETECHINH

1. VK-1 VYK-1.1 Bemonnser 3HAHMSA: 3HAET METO/Ibl IOMCKA HH(OpMaIK Ha

Cnocoben [IOMCK HEOOXOIMMOM I |0CHOBE 3aKOHOB (hU3UKH

OCYLIECTBIATh  |peIleHHs IOCTABICHHON |YMEHHs: yMEET Ha OCHOBE 3aKOHOB (PU3HMKH

HIOUCK, 3a1auu uHGOpPMaLUK, eé |OCYLIECTBIATh MOMCK HEOOX0IMMOK HH(OPMALMK

KPUTHYECKHIA KPUTHYECKHUM aHAIIU3, HABBIKH: UMEET HaBbIKM KPUTHUECKOTO aHalln3a,

aHaJIM3 U CUHTE3 |000011IeHNE U 000011IeHHS ¥ TIpeICTaBlIeHNs HHPOpMaIlUK Ha

uHpopmanuu, MpeACTaBJICHUC Ha OCHOBE 3aKOHOB (DU3HKH

MPUMEHSITh OCHOBE 3HaHUH

CUCTEMHBIN €CTeCTBEHHO-HAYYHBIX

MOJAXOJT ISt JTUCIUILIAH U

pelieHus COBPEMEHHBIX

MOCTaBIEHHBIX |MH(POPMAIIMOHHBIX

3a71a4 TEXHOJIOTH
YK-1.2 3HAHUA: 3HACT IPAHULIBI IPUMEHUMOCTHA OCHOBHBIX
Cucrematuzupyer (bu3HYECKUX 3aKOHOB U TEOPETUUECKUX MOJEIIEn
0OHapYKCHHYIO YMEHHsI: YMEET aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh
UH(OPMALHIO, 1 000011aTh pe3yabTaThl SKCIEPUMEHTA U OLICHUBATh

MOJTyYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUH C
TpeOOBaHUSIMU U
VCIIOBUSIMU 331291

WX pe3yIbTaThl
HABBIKH: UMEET HaBBIKU TIAHUPOBAHUS
HKCIIEPUMEHTA U OLIEHKH €ro Pe3ybTaToB;
MMPOBEACHU A SKCIICPUMCHTAJIbHBIX I/ICCJ'ICI[OBaHI/Iﬁ B
cBOel MpoecCHOHATIEHOMN ACSITENHHOCTH

VYK-1.3 Beibupaer
ONTUMAaJIbHBIA BAPUAHT
peleHus 3aauu,
apryMEHTUPYs CBOU
BBIOOp

3HAHUS: 3HAET TEOPETUUYECKUE U NPAKTUYECKUE
OCHOBBI IIPOBE/ICHUS HAYYHBIX DKCIIEPUMEHTOB C
IIPUMEHEHHUEM 3aKOHOB (PM3HKH; 3HAET OCHOBHBIE
METO/Ibl MOJIETTUPOBaHUS (PU3HUECKUX MPOIIECCOB
yMeHHsi: yMeeT 0(hOPMIIATh PE3YIIbTATHI
IIPOBEJEHHOTO YKCIIEPUMEHTA; OLICHUBATh
MOTPENIHOCTh U3MEPEHUI; UCIOIb30BaTh OCHOBHbBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIUILINH B
IIPOLIECCE IIIAHUPOBAHUS U MIPOBEICHUS
(U3MIECKOro SKCIEepUMEHTa

HABBIKH: UMEET HaBbIKU IPUMEHEHUS PUZNIECKUX
3aKOHOB JJIs1 PELLIEHUS TUIIOBBIX 33]a4; BHIBOJUTH
¢du3nUeckre 3aKOHbI, YCTaHABJINBATh U rpaduuecKu
MPEJICTaBISATh IPUYMHHO-CIIEACTBEHHYIO CBS3b B
bu3nyecKrx 3aKoHaxX




VK-1.4 PazpabarbiBacT |3HAHMS: 3HAECT BapHAHTHI pEIICHUs] TPOOIEMHON
BapHAHTHI PEIICHHUS CHUTYaIluH Ha OCHOBE CUCTEMHOTO MOIX0/a U
po6JIEMHON CUTyalluyd  |KPUTHUYECKOTO aHAJIN3a JOCTYITHBIX HCTOUHUKOB
Ha OCHOBE CHCTEMHOTO  |MH(pOpMauu
H0X0/a ¥ KPUTUYECKOTO |YMEHHSsI: YMEET Pa3pa0aThiBaTh BAPUAHTEI PEIICHHS
aHaJIM3a JOCTYIIHBIX npoOJIEeMHOI CUTYaIlK HA OCHOBE CHCTEMHOTO
HUCTOYHUKOB MOJIX0/1a ¥ KPUTUYECKOTO aHAJIN3a JOCTYITHBIX
uH(pOpMaIuK HUCTOYHUKOB HHGOpMauu
HABBIKH: UMEET HAaBBIKU Pa3pabOTKU BapUaHTOB
peleHus MpoOJIEMHOM CUTYalluy Ha OCHOBE
CHCTEMHOT0 TIOJIX0/1a M KPUTHYECKOTO aHAIIN3a
JOCTYIHBIX KICTOYHUKOB HH(OpMAaLIUU
2. OIIK-1 OIIK -1.1. Hcnonp3yeT |3HaHHA: 3HAaET GyHIaMEHTAIbHbIC 3aKOHBI (PU3UKH,
Criocoben OCHOBHBIE 3aKOHBI NPUYHHHO-CJICICTBEHHBIE CBS3H B (PU3NYECKUX
peliaTh TUIOBbIE |€CTeCTBEHHOHAYYHBIX 3aKOHaxX, 00JIACTH UX MPUMEHUMOCTH, a TaKXKe
3a/1a9mn JICITUTUTAH JITST dusnueckue 3QPEKThI, JSKAIIIE B OCHOBE PabOTHI
npo()ecCUOHANb |pEIIEHHs CTAHAAPTHBIX  |M3MEPHUTEIBHBIX IPUOOPOB, CTATUCTHYECKHX
HOM 3a1a4 B 00J1acTH METOJIOB 00pa0OTKH TaHHBIX IPU PEIICHUU
JEATENBHOCTH  |manamadTHON CTaHJAPTHBIX 33]a4 B 00JIaCTH JaH{adTHOU
Ha OCHOBE APXUTEKTYPBI YMEHHSI: YMEET IPUMEHSATh 3HAHUS OCHOBHBIX
3HAHUI (U3HYECKUX 3aKOHOB IIPH PEIICHUY THUIIOBBIX 33/1a4 B
OCHOBHBIX obnactu nanaAmadTHONW apXUTEKTYPHI
3aKOHOB HABBIKH: UMEET HaBBIKU IPUMEHEHHUS 3aKOHOB
MaTeMAaTHYECKU (bU3HKY IPU pelIeHUH TUIIOBBIX 33/1a4 B 001acTh
X U naHAmapTHOW apXUTEKTYPBI
€CTECTBEHHBIX
HayK C
MIPUMECHEHUEM
UH(POPMALIMOHH
o-
KOMMYHHKAITMOH

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

Hucnunnuna oTHOCUTCS K 00s3aTenbHor yacTu OITOIN.

JucuumirHa siBiseTcst 00s3aTeabHON

Jns  mponomkeHust  (GopMupoBaHUS — 3asABJICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
npenmecTByomux aucuuiumH: Marematuka (YK-1), Maremaruka (OIIK-1), Madopmarmonnsie
texHosoruu (OITK-1), Mudopmarmonnsie Texuonoruu (YK-1)

N3yuaemas JOUCHMIUIMHA SIBJISETCS OCHOBOM JJsi MPOJOIDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMITETCHIINH B cheayrommx nucuurmuinHax: Xumus (YK-1), Uadopmanmonnsie Texunonoruu (YK-
1), Xumusa (OIIK-1), T'eone3uss (OIIK-1), I'pamoctpoutensctBo (OIIK-1); rocymapcTBeHHOIM
UTOTOBOMW aTTectanuu B (popme: BoimonHeHue 1 3amiuTa BbITYCKHON KBaTU(pUKAIUOHHON pabOThI
(YK-1), BeimosnHenue u 3animra BBITYCKHOM kBanudukanuonHoi padots (OITK-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

st hopMupoBaHMsl 3asiBICHHBIX KOMIIETCHIIUN HCIIONB3YIOTCS METOIOJIOTUYECKHUE TEXHOJIOTHH,
peau3ylouie AeATeIbHOCTHBIN, JTUYHOCTHO-OPUEHTUPOBAHHBIN, MPaKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.




OCHOBHBIMU CTPATETrHYECKHUMH TEXHOJIOTUSMH SIBIISIOTCS: JICKIIMOHHBIC 3aHSATHS, MPAKTHUECKUE U
1ab0paTOPHBIE 3aHATUS

Ha pmoctmkeHMe KOHKPETHBIX IIeJiel OOYyYeHHUs HalpaBICHbl IPUMEHSEMbIE TAKTHUECKUE
TEXHOJIOTUH: 33JaHUSI, KITACCHUECKAsT JICKITUs

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

1 cemecTp
N Komnuectso | @opmupyemslie
Bunbl u TeMbl 3aHITHI
4acoB KOMIIETCHIINH

MEXAHHUKA. 25 OIIK-1, YK-1
Jlexnus. KunemaTrka 1 TMHAMUKA IOCTYIATEILHOTO JIBUKEHHUS. 2
Pabora, sHEprHUL.
Jlexnus. KnnemaTrka v TMHAMUKA BPAIATEIIbHOTO JIBHKCHUS. 2
3aKOHBI COXPaHEHHUs B MEXaHHUKE.
[IpakTuueckoe 3anstTue. Kunemaruka u JMHAMHUKA MTOCTYMATEIBHOTO 2
aBrxkeHus. Pabota, sHeprusi.
[IpakTuueckoe 3anstue. Kunemaruka u JMHAMHUKA BpaaTeIbHOTO 2
JBUKECHHSI. 3aKOHBI COXPAHEHHUsS] B MEXaHHUKE.
JlaboparopHas padota. Cratuctuueckas 00paboTKa pe3yabTaToB 2
JKCIIEPUMEHTA.
JlabopaTtopHast pabora. M3yueHnne 3aKkOHOB BpalaTeIbHOTO 2
nBrKeHHs Ha MasiTHuke O6epoOeka. / Y aap mapos. / [Ipoepka 3CD
¢ IOMOIILIO nproopa I pumsertst.
3amanus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOJTHEHHE
Boinonnenue nomaineit padotsl (Tectsl B 9K),
[ToaroroBka Kk 3amuTe J1abopaTOPHBIX padoT.
Pemenue nHIUBUYaTBHBIX 3a/1a4.
IToaroroBka K KOJUIOKBUYMY. 13
MOJIEKYJISAIPHASI ®U3UKA TEPMOJIUHAMUKA. 25 OIIK-1, YK-1
Jlexuus. OcHOBBI MOJIeKyIsipHON (hu3uku. Pacnipenenenue 2
MakcBeimna, bonplimMana. SIBiaeHus nepeHoca.
Jlekuusa. MexaHuka >KMIKOCTEN U ra3oB. PeanbHbIe KUIKOCTH. 2
CBoiicTBa KHJIKOCTEH.
[TpakTuueckoe 3ansaTue. MonexkynspHas pusuka, TepMOJIUHAMUKA. 2
ITpakTrueckoe 3ansaTue. CBOMCTBA KUAKOCTEN. 2
JlaboparopHas pabota. Pactipenenenne MakcBenia (BUpTyaibHAs 2
j1abopaTopHas paboTa).
JlaGopatopHas pabota. OnpezneneHue Ko3pPpuineHTa BI3KOCTH 2
BO3/yXa KanWUISIpHBIM MeToZoM. / Onpenenenre kodpuiueHTa
BS3KOCTH KUAKOCTU 10 MeToy Ctokca. / OnpeneneHue
koa¢¢umenTa B3auMHol 1uddy3uu Bo3ayxa v BOASHOIO napa. /
Onpenenenne k03 puiineHTa TEIIONPOBOAHOCTH BO3/1yXa METOIOM
HarpeTol HUTH.
3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
Brimonnenue nomarixeit pabotsl (Tectsl B JK),
[ToaroroBka Kk 3amuTe J1abopaTOPHBIX padoT.
Pemennie nHAMBUAYaNbHBIX 33/1a4.
[ToATOTOBKA K KOJJIOKBHYMY. 13
IJIEKTPOMATI'HETHU3M. KOJIEBAHUSA 1 BOJIHBI. 28 OIIK-1, YK-1
Jlekuus. Dnexrpocratuka. [1ocTOSHHBIN TOK. 2




Jlexkuus. Margerusm. KoseGanust v BOIHBI.

[IpakTrnueckoe 3aHsaTHe. DieKTpocTaTuKa. [IoCTOSITHHBIN TOK.

IIpakTHueckoe 3ansaTue. MarueTusm.

NINIDNDN

JlaboparopHas pabota. 3ydeHue 3I1eKTpoCcTaTUIecKOro mois. /
[TpoBepka Teopemsl ['aycca 1ist 2IEKTPOCTATUIECKOTO TOJIS B
BaKyyM€ — BUPTYJIbHBII MPAKTUKYM.

JlaGopaTopHnas pabota. U3yueHne 3aBUCUMOCTH CONPOTUBIICHUS 2
MeTaJljia OT TEeMIIEPaTyphl C TOMOIIBIO MOCTHKA YUTCTOHA. /
N3ydenune 3aKkoHOMEpPHOCTEN ra30BOT0 pa3psiia Ha OCHOBE
XapakTEPUCTUK cueTunKa I enrepa.

JlaGopaTtopHas paborta. OnpezeneHne ropu30HTaATbHON 2
COCTAaBJISIIOLIEH MAarHUTHOTO T0JIE 3€MJIM C IIOMOIIBIO TAHTEHC-
OYCCOIH.

3amanus AT CaMOCTOSITEIILHON pa0OThI, B TOM YUCIIC BHITIOJTHCHHE
Brimonaenue nomarHeit padbotsl (Tectsl B 9K),

[ToaroToBka Kk 3amuTe J1abOpaTOPHBIX padOT.

Penrenue uHIMBHTyabHBIX 3a7a4.

[ToArOTOBKA K KOJUIOKBUYMY. 14

OIITHKA. ATEPHASA ®U3UKA. 30 OIIK-1, YK-1

Jlextus. OCHOBBI TeOMETPUYECKON U BOTHOBOM ONTHUKH. 2
Jlexuus. KBanroBas ¢usuka. ATomHas GpusmkKa. 2
Jlexums. Snepuas ¢pusuka. 2
IIpakTnueckoe 3ansaTue. I'eomerpudeckas ontuka. BoaHosas 2
OITHUKA.

[TpakTueckoe 3anstue. KBantoBas ontuka. AToMHas (pU3HKa. 2
[TpakTrueckoe 3aHsATHE. DIEMEHTHI SAEPHON PUBKKH. 2
JlaGopaTtopHast pabota. 3yueHnne 3aKkOHOB BHEITHETO 2
dhortorddexra.

JlabopaTtopHas pabota. 3ammuTa pador. 2

3amaHus A CaMOCTOSITEIILHON paOOThI, B TOM YHCIIC BHITIOJTHCHHE
Bremonnenue nomarixeit pabotsl (Tectsl B JK),

[ToaroToBka K 3amuTe J1abOpaTOPHBIX padoOT.

Perenrie nHAMBUAYANbHBIX 33/1a4.

[ToATOTOBKA K KOJJIOKBHYMY. 14

MHast KOHTaKTHas paboTa: 0

Pasnen 5. METOJMUYECKUE YKA3AHMS JUIS OBYYAIOIIMXCS TI0 OCBOEHUIO
JIACHTUTUINHBI

W3ydeHne quciuIuIvHbl GU3MKa peKOMEHYeTCsl HauaTh ¢ O3HAKOMJIEHHS ¢ paboueil mporpaMMoit,
ee CTPYKTYypOoll M coJep>KaHHEM pa3/esoB. YUeOHbI MaTepuan CTPYKTYpUPOBaH, H3Yy4€HUE
JVICTIATUTHHEI OCYIIECTBIISIETCS B TeMaTH4eCKOn MOCIIE0BATEIHLHOCTH.
3aHATHS JIEKIIMOHHOTO THIIA JAIOT CHUCTEMATU3MPOBAHHBIE 3HAHMS MO IUCLUUIUIMHE (HU3UKA,
KOHIICHTPUPYIOT BHUMaHUE Ha HauOoJee CIOKHBIX U Ba)XXHBIX BoOIpocax. Bo BpeMs JIEKIIMOHHBIX
3aHSATHI PEKOMEHYeTCsI BECTH KOHCIIEKTHPOBaHNE Y4eOHOT0 MaTeprasia; o0paniarh BHUMaHHE Ha
(GOpPMYITMPOBKM H KaTErOpWH, PpACKpHIBAIOIIME CYTh NPOOJEMBI, SIBICHHUS WM IPOIECCa;
3auKcUpoBaTh BBIBOJIbI U MIPaKTUYECKHE pPEKOMEHAALNH.
[TonroroBka K 3aHAAITHSIM CEMHHAPCKOr0 THINA BKIIOYAET O3HAKOMIIEHME C ILJIAHOM
MPAKTUYECKOTO U J1a0OpaTOPHOTO 3aHATHs; pabOTy € KOHCIEKTOM JIEKIH, BBITIOJHEHHE
JIOMAITHETO 3aJlaHus, paboTy C y4yeOHOM M Y4eOHO-METOAMYECKOW JIUTEepaTypoi, HayYHBIMHU
U3JIAaHUSIMU U 3JIEKTPOHHBIMU 00pa30BaTeNIbHBIMH pecypcaMu, peKOMEHI0BaHHBIMH paboyeit



POrpaMMoit JUCIUTIAHBI ¢buzuka.
CognepxaHue caMOCTOSTENbHOI PadoThl onpenensercs padodeld NporpaMMmon JUCLMILIMHBIL
¢usrMKka, OIEHOYHBIMA W METOJWYCCKUMH MaTepUalaMy, 33JaHUSMH U yKa3aHUSMU
npenogaBarenss. CamocTtostenbHas paboTa MOXET OCYIIECTBISATBCA B ayJUTOPHOM H

BHeayIuTOpHOH (opmax. DP(HEeKTHBHBIM CPEICTBOM OCYILECTBICHUS CaMOCTOSTEIBHOW pabOThI
ABJISIETCSL  DJIEKTPOHHAs MH(POPMAIMOHHO-00pa3oBaTelIbHAsl Cpela YHHBEPCUTETa, KOTOpas
o0ecreynBaeT JOCTYH K 00pazoBaTeIbHOI Mporpamme, paboueil mporpamMmme TUCIMIIINHEI (PHU3HKa,

K ODJIKTPOHHBIM  OMONIMOTEYHBIM CcHCTEMaM, MNpPOPEecCHOHANbHBIM 0a3aM  JaHHBIX H
nH(}OPMaLMOHHBIM CIIPAaBOYHBIM CHUCTEMaM.
[lepuoanunocTh poBeAeHUs, (OPMBI TEKYILIETO KOHTPOJSl YCIEBAEMOCTH, CUCTEMa OLICHUBAHMUS
xozaa OCBOECHUS JUCLUIUTNH MIPEICTABIICHBI B paboueii [porpamme.

DopMoii MPOMEKYTOUHOH aTTECTAIUH 110 TUCIUIUIMHE (DPU3MKA SBISIETCS 3a4eT.

Pasnen 6.

MATEPUAJIBHO-TEXHUYECKOE n

OBECIIEYEHUME JUCHUITIIMHbI

6.1. YueOHO-MeTOIMYECKOE o0eceueHne

YYEBHO-METOANMYECKOE

NoNe

/o

Crmcok HCHOJIBSy@MOfI JIATCPATYPhI

KommuectBo
IK3EMILISPOB MEYATHBIX
HU3aHUH, IMEIOIIUXCS B

OMOIINOTEKE, WIIH
AIICKTPOHHBIN apec U3AaHus
(pecypca) B cetu MHTepHeT

YYEBHBIE, YYHEGHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHWA

OnextpuuectBo [Teker] : mabopatopHslil mpaktukym / [JI. A.
I'puropseB u n1p.]; M-Bo o6pa3zoBanus u Hayku P®O, ®I'BOY
BIIO "IloBomx. roc. TexHon yH-T". HMomkap-Oma: III'TY,

274 |
https://portal.volgatech.net/b
ooks/Grigorev_jelektrichestv

2012. - 118 c. ISBN 978-5-8158-1105-8. DK3eMILIsAPHI: BCETO 0.pdf
274.

2. |Marnerusm [Tekcr] : maGopatopubiii npaktukym / [JI. A. 281 /
['puropseB u 1p.]; M-Bo obOpasoBanus u Hayku PD, ®I'BOVY | https://portal.volgatech.net/b
BITIO "ToBomxk. roc. texuon. yH-T". Momkap-Oma: ITI'TY,|o0oks/Grigorev_magnetizm_2
2012. - 102 c. ISBN 978-5-8158-1104-1. Dk3eMIIspbl: BCEro pdf
281.

3. |BonnoBas onrtuka [Tekcr] : maboparopHbiit mpakTukym / I 15/

II. Toremameuau, A. C. Macnennukos, JI. C. Macac, JI. B.| https://portal.volgatech.net/b
[enumieBa; MUHHCTEPCTBO HAyKH WM Bbiciero odpasosanwust| 00ks/Volnovaya_optika_202
Poccmiickoit  ®Deneparn, PI'BOY BO  "TloBoimkckwmii 1.pdf
rOCY/IapCTBEHHBIN TEXHOJOTUIECKUH yHUBEpCHTET".

Womkap-Ona: TII'TY, 2021. - 64, [1] c. ISBN 978-5-8158-

2231-3. Dx3eMmusapsl: Bcero 15.

4. |Tpodumona, Tamcus MpanoBHa. Kypc ¢usuku [Tekcr] 83
[yueOHOE nocobue JUIst WH)XEHEPHO-TEXHUYECKHX
cnernuansHocTeit By3oB| / T. W. Tpodumona. 22-¢ u3z., crep.

Mocksa: Akanmemusi, 2016. - 557, [1] c. ISBN 978-5-4468-
2840-1. Dx3emiuapsl: Bcero 83.

5. [YeptoB, Anekcannp I'eoprueBuu. 3amayHuk 10 (QU3MKE 274

[Tekct] : [yue6. mocobue st BTy30B] / A. I'. Ueptos, A. A.
BopoObes. U3a. 8-e, nepepab. u gom. M.: ®dusmatnut, 2009. -
640 c. ISBN 978-5-94052-169-3. Dx3eMIuispel: Bcero 274.

6. |CaBenveB, HUropr  BmagumupoBuu. Kypc  usuku

[DnexTpoHHbIN pecypc] : ydeOHoe mocobue : B 3 Tomax. T. 2
: OnexktpuuectBo. Konebanus u BonHbl. BonHoBas onTuka. 7-

https://e.lanbook.com/book/1
84164




u3g., crep., 2022. - 468 c. ISBN 978-5-8114-9096-7.

CasenbeB, Uropp BnagumupoBuu. Kypc oOmeit ¢usmnku
[DnexTpoHHbIH pecypc] : yueOHOoe mocobue : B 3 Tomax. T. 1
: Mexanuka. Monekynsipnas ¢pusuka. 19-e uzn., crep., 2022. -
432 c. ISBN 978-5-507-48093-7.

https://e.lanbook.com/book/3
41150

MonekymnsipHass  ¢usnka. TepmomuHamuka [Tekcr]
71a00paTOPHBIN MPAKTHUKYM : [AJI1 MHKEHEPHO-TEXHUYECKHX
CHEIMAILHOCTeH ¥ HampaBJICHU MOATOTOBKH OakanaBpoB] /
[H. P. bakuesa [u ap.] ; mox pen. A. C. MacnennukoBa, M. E.
l'opneeBa; M-Bo oOpazoBanus u Hayku Poc. denepanuu,
@enep. roc. OwmxeT. o0pa3. ydpexkJeHHE  BBICII.
o6pazoBanns "IToBomk. roc. Texnon. yH-T". Momkap-Ona:
nrry, 2017. - 87 c¢ ISBN 978-5-8158-1914-6.
OK3eMIusIpel: Bcero 136.

136 /
https://portal.volgatech.net/b
ooks/Bakieva_molekuliarnai
a_fizika_termodinamika_201

7.pdf

Mexanuka [Tekcr] : maboparopusiii npaktukym / [[. H.
Kocosa u ap. ; pea. I'. H. KocoBa]; M-Bo oOpazoBanusi u
Hayku Poc. ®enepaunun, P®I'BOY BIIO "IloBomxk. roc.
texHou. yu-1". Momkap-Omna: IIF'TY, 2013. - 86 c. ISBN 978-
5-8158-1108-9. Dk3emmasgpsl: Bcero 231.

231

10.

KBantoBass u simepnas ¢usuka [Texct] : mabopaTopHbIi
MPAKTUKYM : [AJI1 CTyIEeHTOB 1-2 KypcoB BCeX TEXHHUYECKUX
HaNpaBJICHUH MOATOTOBKM M cnemmanbHocter]| / [ LI
lNorenamBuim, M. E. I'opnees, C. B. KpacunsHukosa [u ap.].
; pemaktop I'. III. T'oremamBuinu; M-BO HayKM M BBICIL.
obpazoBanus Poc. @enepanuu, ®I'BOY BO "lloBomxk. roc.
texnon. yu-1". Momkap-Oma: III'TY, 2018. - 118 c. ISBN
978-5-8158-2020-3. Dx3emmuasapsl: Bcero 19.

19 /
https://portal.volgatech.net/b
ooks/Gogelashvili_Kvantova
ia_i_iadernaia_fizika_2018.p

df

DJIEKTPOHHBIE OFPA3OBATEJIBHBIE PECYPCBI

1.

Hayunas snexktponnas 6ubmmoreka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas anexkrponnas 6ubnunorexa «KnubepieHuHKa»

http://cyberleninka.ru

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NeNe [ Aynutopun ans npose- | IlepeueHb ocHOBHOTo 000pyA0OBaHUS [IporpammHuoe
/Tl |AeHus y4eOHBIX 3aHATHH, obecrneueHue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 209 (1) KOMIUIEKT  IIPUBOPOB  (1),[Microsoft Windows
VYcranoBka ans u3MmepeHus TeruioThl|Enterprise, CopaBouHas
napoo6pazoBanus (1), YcraHoBka s |ipaBoBas cucreMa
u3ydeHust TerioBbix mporeccoB (1),|"Koncynbrant [Tmroc"”,
YcraHoBKa TSt omnpexaesnenusi|Microsoft Office
koapduu. Bs3koctn Bo3ayxa (1),[Standard, Arent Dr.Web,
VYcranoBka nabopatopHas "MastHuk|KomruiekT I'APAHT-
Ob6epbeka" ®M 14 (1) Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,

Microsoft Visual Studio
Enterprise, Kommiext I10
AJI1 pCHICHU S OCHOBHBIX




II0JIB30BATEIbCKUX 3a7ad,
BupryanbHblii IpakKTUKYM
no ¢usuke mis BY30B (B
2 4acTsix)

216 (1)

IIK S404,2  400W/Intel Core i3
540/knaB.,MBIIIb,MOHHMT. 21,5"

VA2248-LED (17)

Microsoft Windows
Enterprise, CnpaBounas
paBoBas cucrema
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Areat Dr.Web,
Kommiext I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommmiexr 1O
JUIS PEIIEHUsT OCHOBHBIX
MOJIb30BATEIbCKUX 3ajad,
BupryanbHblii IpakTUKYM
no ¢usuke a1 BY3oB (B
2 4acTax)

219 (I)

JlaGopaTopHas yCTaHOBKa
"Onpenenenne nocrositHHou Ilmanka"

(1)

Microsoft Windows
Enterprise, CnpaBouHas
paBoBas cucrema
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Areatr Dr.Web,
Komruiekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiext 10
JUIsl pELlEHUsT OCHOBHBIX
MOJIb30BaTEILCKUX 3aj1ad,
BupTtyanbHblil TpakTUKYM
no ¢usuke a1 BY3oB (B
2 4acTax)

212 (I)

BOJIBTMETP VHUBEPCAJI (1),
JlaGopatopHas ycraHoBka "Moct
VYurcrona" UE302030-230 (1)

Microsoft Windows

Enterprise, CnpaBouHas
IpaBoBas cucrema
"Koncynprant  Ilmroc",
Microsoft Office

Standard, Arent Dr.Web,
Kommiekt TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio




Enterprise, Kommexkt 110
JUIsL pEIIEHUsT OCHOBHBIX
MOJIb30BATEIbCKUX 3ajad,
BupryanbHblii IpakTUKYM
no ¢usuke musa BY30B (B
2 4acTsx)

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHMS AUCLUIUIMHBY ®OHJ] OLIEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs WHAMKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANPaBJIEHbI HA!

- YCBOCHHE TEOPETUYECKOTO MaTepuasia (00beM 3HAHUH, IITyOMHAa YCBOEHHUS), MPEAYCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHE Wu3JlaraThb MaTepuan (YeTKOCTb, IPaMOTHOCTb H3JI0KEHUSI MaTepuaia, TOUYHOCTh U
MOJIHOTA BOCIIPOU3BEICHUS] y4eOHOTO MaTepuana);

- YMEHHUE MIPUMEHATh TEOPETHUECKUE 3HAHUS MPU PEIICHUH MPAKTUICCKUX 3aaHUH.

[IIkana olleHWBaHUS MIPEJICTABICHA HUXKE.

YpoBeHb
c(hopMUPOBAaHHOCTH [Ixama
Kpurepun onienuBanus
3JIEMEHTOB OLICHUBAHUS
KOMIIETEHIIUH
[Toporossiii OOyuvaromuiics WMeeT 3HAHUS OCHOBHOIO Marepuana,|3adyTeHo
YpOBEHb MpOSABISET yYMEHHE JIOTMYHO €ro Hu3jiaraTb, HO MOXET
JONYCKaTh ~ HETOYHOCTHM B H3JIOKEHMHM  MaTepuana,
HEJO0CTAaTOYHO IMpaBWIbHbIE (OPMYIUPOBKH, HCIIBITHIBAET
3aTPYJHEHUS B BBIIOJIHEHUH NPAKTUYECKUX 3aJaHUM

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

Texymuii KOHTPOJIb yCHEBaeMOCTH oOecreuyrBaeT OICHHMBAHHE XO0/1a OCBOEHHUS JUCIUILIMHBI
(MozyJsl) M IPOU3BOAMUTCS C IPUMEHEHUEM TEXHOJIOIMU PEHTUHIOBOTO KOHTPOJISI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AMCHUIUIMHBL. [lOpSAOK COCTaBIEHMS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEJEHHUS MNpPOLENyphl OLEHUBAaHHUA BUAOB JIEATENBHOCTH  OOydarommxcs,
HAlpaBJIEHHBIX Ha OCBOCHHE 3HAHWUN, YMEHHH, HaBBIKOB W/ WM OMNbITA JESATENBHOCTH, IO
HaKOIUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaeTcsl nojoxeHueM o cucreme PUTM B ®I'BOY
BO «{II'TY»

7.2. [IpoMexyTOUHAs aTTECTAIHs 00YJarOIIUXCS
[TpomexxyTouHast aTTecTalusi 00yJaroOMMXCsl HAMpaBiieHa Ha OIEHUBAHUE PE3YJIbTATOB OO0YUCHHs
MO TUCIUIUIMHE (MOYJIIO) ¥ POBOIUTCS C UCIIOJIb30BaHUEM (DOH/IOB OILICHOYHBIX CPEJICTB.

[IpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHWil W3 0a3bl (OHIA OIEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHOI MporpamMmme.

TUNOBbIE 3A0AHUA NO PASAENAM
MexaHuKa

1. Koneco paguycom 10 cm BpaliaeTca BOKPYr HEmoABWMMHOM OCU. 3aBMCMMOCTb JIMHEMHOW CKOPOCTM
ToYeKk Ha oboze Koseca OT BpeMeHW 3agaetcs ypasHeHnem V=3t+t? (cm/c). Kakas ¢yHKumMA onucbiBaeT
3aBMCUMOCTb yrnoBoM CKopoCTH oT BpemeHun?
1) 0,003t+0,001t?
2) 3+2t




3) 30t+10t?
4) 0,3t+0,1t2

2. Mpu nycke anekTpoasuraTens fKopb npuobpen mMomeHT umnynbca 35 [O-c. B TeyeHMe KaKkoro
BpPEMEHM Ha AKOPb aeicteoBan MOMEHT cunbl BeJINYMNHOM 7 H-m?

3. MoTeHuManbHasA 3HePrua YactTuubl 3agaetca GyHkumen. U=xyz. Yemy paBHa paboTa No nepemeLLeHuto
aTon yactmubl m3 1. A (1,1,1) B T. B (2,2,2) (OaHHble npwuBeaeHbl B cucteme CU)?

MonekynapHasa ¢uUsMKa u TepMogUHAMUKA

1. Fenunii u Bogopoa umetot Temnepatypy 300 K. YKaxKuTe OTHOLWEHME Yncaa cTeneHel cBob6oabl MOJIEKY

3TUX rasos.
2. fiBneHue anodoysnn nmeet MecTo npu HaAN4YUM rpagueHTa

1) TemnepaTypsl
2) KOHLEHTpauuu
3) cKopocTH cnoes XUAKOCTU nnu rasa
4) 3/IEKTPUYECKOTO 3apsaga
3. Ecan C - TEeNnN0eMKoCTb naeanbHoro rasa, C=0 COOTBETCTBYET

1) n3obapHomy npoueccy
2) N30XOpPHOMY npoteccy
3) N30TepMUYECKOMY cXKaTtuio
4) N30TEPMUYECKOMY pacluMpeHunto
5) agmabatuyeckomy npoueccy

3HEKTPOM8I'HETMBM. Kone6aHusa v BoNHbI.

1. ToyeuHbll 3apag +Qq HaxoAWUTCA B LEHTpe chepuuyeckoi NoBepxHOCTU. YTo NpoM3oMAeT C NMOTOKOM

BEKTOpaA E, ecnm coepy 3aMEHUTb Kybom TOoro xe obbema?
1) He N3MEHUTCA
2) YBennuurca
3) YMeHbLIKnTCA

2. Mnockuii BO3AYLIJHbII7I KOHAEHCATOpP 3apAann OoT UCTOYHUKA NOCTOAHHOIO HanpAXeHuAa n OTKAKYUIN.
KaK namenutca HEPIrna KOHOEHCATOPa, eCn NaoWanb NeEpPEKPbITUA O6Kﬂa,£l,0K KOHAOEHCATOpa YBENNYAUTD

B 2 pasa, a paccTtofHue mexay HUMMU YMEHbLUNTb B 2 pasa?
1) He N3MEHUTCA
2) Ysenunuurca B 2 pasa
3) YmeHbLwunTCA B 2 pasa
4) YBenunuurca B 4 pasa
5) YMmeHbwunTCA B 4 pasa

3. MNpOTOH BNETaeT B OAHOPOAHOE MArHUTHOE NoJsie NeprneHAUKYAAPHO AMHUAM MArHUTHOM MHAYKUMK U
HauyMHaeT ABMraTbCA NO OKPYKHOCTU. [pK yBENMYEHUN KMHETUYECKOM 3HEeprnmM npoToHa (v<<c) B 4 pasa

paguyc OKPYXKHOCTU
1) YMEHbLUNTCA B 2 pasa
2) YMEHbLUNTCA B 4 pasa
3) yBenn4uTca B 2 pasa
4) yBenn4nTCA B 4 pasa



5) He N3MEHMUTCA

4. MomeHT nHepumm GU3NYECKOro MaAaTHUKA YBEANMYMAM B 8 pas, a paccToAHME OT OCWU BpaLLeHMA A0
LEeHTpa Macc — B 2 pasa Npu HEM3MEHHOM macce ManaTHWKA. Mpu 3Tom yactoTa KonebaHui mManaTHUKA

1) yBenmumaach
2) YMEHbLUMANACh
3) He N3MeHuIacb

5. MNOTHOCTb NOTOKa 3HeprMM Bo3poc/a B 2 pas3a, a CKOPOCTb PACNpOCTpaHeHUs BOHbI — B 4 pasa. Mpwu

aToM obbemHasn NNOTHOCTb aHepruu
1) YMEHbLUMANACh
2) yBennumnacb
3) He M3MeHMachb

6. KonebaTenbHbl1 KOHTYP COCTOUT M3 KOHZEHcaTopa eMKOCTbio C M KaTylKM WMHAYKTMBHOCTbIO L.
AKTMBHOE COMpoTUBAEHME KOHTYpa R. ECAM MHAYKTMBHOCTb L KOHTypa yBEAWUYMTb, OCTaBAAA OCTa/ibHble

napameTpbl HEeM3MeHHbIMU, TO Bpems penakcaunm
1) YMEHbLLMTCA
2) yBEeNNUUTCA
3) He N3MEHUTCA
OonTtuka. flaepHas dusumKa.

1. Mpu BpaweHUM aHanusaTopa BOKPYr HanpasaeHua pacnpoctpaHeHna ECTECTBEHHOIO cseta

1) MHTEHCMBHOCTb CBETa 3a aHa/NM3ATOPOM W3MEHAETCA OT HyAA A0 MAKCMMAJIbHOrO 3HayeHua B
3aBMCMMOCTH oT yrna nosopoTa aHanu3artopa.
2) WHTEHCMBHOCTb CBETa 33 AaHA/IM3aTOPOM He 3aBUCMT OT yria MOBOPOTa aHa/M3aTopa.
3) MHTEHCMBHOCTb CBETA YMEHbLUAETCA B 2 pa3a OT ero MaKCMMAJIbHOrO 3HAYeHMA B 3aBUCMMOCTU OT yrna
nosopoTa aHanusaropa.

2. Habnwopaetca aBneHue BHewHero ¢oToadpdekta. Mpu 3tom c ymeHbweHnem AJ/INHbI BOJHbI

nagatoLero cBeTa yBe/MYaTCA...
1) KpacHas rpaHuua doToadpdekTa
2) BE/IMYMNHA 3afepKuBatoLen pasHocTH noTeHuManos
3) sHeprusa ¢oTOHOB
4) KMHEeTUYecKas 3Heprua 3N1EKTPOHOB
5) paboTa BbIXOAa 3N1EKTPOHOB us3 MeTanna

3. MneHka (n=1,5) ocBelweHa nNagaoWMMM NepPNneHAUKYNAPHO KenTbiMmn nydamu (600 Hm). Mpu Kakow
HaMmeHblen TonwmHe naeHka B8 OTPAXKEHHOM cBeTe GygeT Kasatbca yepHon? OTBeT BBeAMTE B HM.

4. InA aneKTpoHa Ha NepBoii 1 BTOPO opbuTax B BOAOPOAONOA06HOM MOHE reina OTHOLEHUE CKOPOCTe
V1/V2 paBHo...

1) 4
2) 1/2
3) 1/4
4) 2

5. OnpegenvTe OTHOWEHWe MUHMMa/bHbIX YacTOT POTOHOB B cepuax banbmepa u MaweHa. OTseT BBEeAUTE
B BMAe a/s, Hanpumep: 235/9.



6. YKarKute 3aBUCMMOCTb OT [/1aBHOFO KBaHTOBOroO 4ucaa pagnyca n-oun CTaLI,MOHapHOlz 0p6MTbI.

1)
2)
3)
4) 1/n

n2

n
1/n?

[Iepeuenb BOPOCOB AJIsl HPOBEACHUS MPOMEKYTOUHOM aTTECTALIU

10.

11.

12.

13.

14.

15.

16.

17.

MEXAHUKA.

Mexanuka, pa3aenbl MEXaHUKHA. BUJIbI MEXaHUYECKOTO ABHKEHUS. MaTepuanbHas TOUYKa,
abcoioTHO TBepaoe Teno. Cuctema orcuera. TpaekTopus, MyTh, IEPEMEILICHHE.

[ToctynarensHoe nBrxeHue. Bektop cpenneit ckopoctu. MraoBeHHast CKkOopocTh. CpemHsist
IIyTeBasi CKOPOCTb.

Cpez[Hee YCKOpPCHUC. MrHoBeHHOE YCKOPEHHUC. BGKTOp IIOJIHOI'O YCKOpCHUA U C€ro
COCTaBJIAOIIHUC.

JIBrKeHHEe MaTepualbHOM TOYKH II0 OKPYKHOCTH. YTIOJ IIOBOPOTA, YIJVIOBAasl CKOPOCT,
YIJI0BO€ YCKOPEHHUE.

CBs13b YIJIOBBIX U JIMHEWHBIX BEITUYHH.

IlepBbiii 3akoH HproTona. MHepuumanbsHble cucTeMbl orcuera. [loHsTHEe WHEPTHOM H
IrPaBUTALMOHHON Macc.

ITowsatne  cuibl.  Bropoit  3akoH  Hprorona. Nmnynsc  Tema W UMIIYJIBC
CUJIBL. 3aKOH HM3MEHEHHUS UMIYJIbca Tejia. Y paBHEHHE JIBIXKCHHS B JUHAMUKE.

IlenTp Macc. YpaBHEHHUE IBUKEHUS LIEHTPA MACC.

[Tonsitue padotsl. PaboTa MocTOsTHHOM U epeMEeHHOM cuiibl. MOIITHOCTb.
ITonsTne sHeprun B Mexanuke. Kunernueckas sHeprus.

KoHcepBaTuBHbBIE M JUCCUNIATUBHBIE CUIIBL. [IprMepBhl.

[TorenuunanbHast s3Heprusa. CBs3b MEXIy MOTEHIIMAIbLHONW SHEPrUeil U cuion

ITonHas MexaHUuyecKast SHEPrHsl. 3aKOHBI U3MEHEHHUS U COXPAHEHNUS MTOJIHOM MEXaHNYECKON
SHEpPTUHu.

JlnHaMuKa BpalaTeabHOro ABMKEHNA. MOMEHT MHEPLMH MAaTEPUATIBHON TOYKH, CHCTEMBI
MaTepHalbHBIX TOUYEK, Tena. Teopema lllTelinepa.

Kunernueckas OHECPTHUA Bpalaromerocsa TCIa.
Kunernueckas SHEPIUid TCI1a, Y4aCTBYIOLICTO BO BpPallaTCIIbHO-NIOCTYHATCIIbHOM
JABVXKCHUU.

MoOMEHTHI CHJIBI OTHOCHTEIIBHO TOYKHA M OTHOCHUTEIBHO OocH. PaboTa mpu BpamaTearHOM
JnBKeHUH. OCHOBHOE YpaBHEHUE IMHAMHUKHU BPaLaTEIbHOTO ABUKEHUSI.

MoOMEHTBI UMITyJIbCAa MATEPUATbHOM TOYKM OTHOCUTEIBHO TOYKH M OTHOCHUTEIBHO OCH.
MoMeHT umMnyJibca Tejla OTHOCUTENbHO OCU. 3aKOH COXPAaHEHUsI MOMEHTa UMITYJIbCa U €ro
IPUMEHEHUE.



18.

10.

11.

12.

13.

14.

B3aumoneiictBue Tten. Tperuih 3axkoH HprotoHa. HMmnynsc cuctemsl Ten. 3aKOHBI
WU3MEHEHHUS U COXPAHEHUS UMILYJIbCa MEXaHUYECKON CUCTEMBI.

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOJINMHAMUKA.

MonekynapHas ¢usuka u TepMoguHamuka. CTaTHUCTUYECKUN U TEPMOAMHAMHYECKUN
METO/Ibl UCCIIEIOBAHUS BEUIeCTBA. TepMOIMHAMUYECKHE TAPAMETPHI.

UneansHblii ra3. 3akoHbI HICATILHOTO ra3a.

OcHoBHoe ypaBaenne MKT.

3akoH MakcBesuia 0 pacipeIe]IeHUd MOJIEKYJT UEAIbHOTO Ta3a 10 CKOPOCTSIM.
bapomerpuueckas hopmyna. Pactipenenenne bonbinmana.

Cpennee 4KCIIO CTOJIKHOBEHUH U CPEHSS AJIMHA CBOOOIHOTO npodera MONeKyJ1

SIBieHMS TIepeHOca B TEPMOJUHAMHYCCKH HEPABHOBECHBIX CHCTEMaX. TeruionpoBOIHOCTb.
Huddysus. Bsaskocts.

Yucno creneneil cB0OOIbI MOJIEKYIbl. 3aKOH PABHOMEPHOI'O paclpe/ieIeHusl SHEPruU 110
CTENEHsIM CBOOOIbI MOJIEKYJ. BHYTpEHHSISI SHEprus uAeaJbHOro rasa.

Temiota u paborta. IlepBoe Hauano TtepmoauHamuku. [IpumeHeHue nepBoro Haudasna
TEPMOJIMHAMMKH K Pa3IMYHBIM IIPOLIECCAM.

Tennoemkocts. YpaBHeHue Maiiepa. DU3NYECKUN CMBICI YHUBEPCAIbHOM TIa30BOU
IIOCTOSIHHOM.

Annabatuyeckuii nporiecc. YpaBuenune [lyaccona.

[TonutponHbie MPOIECCHI.

Huxo. KITJ muxna. O6patumeie u HeoOpaTtumblie miporiecchl. [[ukn Kapho.

Ourtponusi. CTaTUCTUUYECKOE TOJIKOBAaHUE SHTPONUU. BTopoe Hayano TepMoIMHAMUKHY.
OJIEKTPOMAT'HETU3M. KOJIEBAHMA N BOJIHBI.

3HeKTpH3aHI/I$I TCJI TPCHUCM. I[I/ICerTHOCTB 3apsAd0B. 9HeMeHTapHBII>'I 3apsn. 3aKkoH
COXpPAaHCHUSA JICKTPUUCCKOr'o 3apiaa.

B3aumoneiicTBue 3neKTpruuecKux 3apsioB. 3akoH Kyiona.

SJ'ICKTpOCTaTI/IquKOC ITOJIC. HaHpH)KCHHOCTB SJICKTPOCTATUYCCKOI'0  ITOJIA. Ilone
TOYCYHOI'O 3apsaa. HpI/IHLII/IH CYIICPIIO3UTTHUHU IJICKTPOCTATUYCCKOI'O ITOJIA. CunoBble INHUN
OJICKTPOCTATUUCCKOI'O ITOJIA.

[ToTokx BeKkTOpa HAMPSHKEHHOCTH JIEKTPOCTaTH4ecKoro mnois. Teopema OcTporpaackoro-
["aycca [u1st 2EKTPUYECKOro NOJIS B BAKyyMe.

IIpumenenne TteopeMbl [aycca K pacdueTy 3JI€KTPOCTATHYECKUX IOJIEH 3apsKEHHOMU
OECKOHEYHOM ITOCKOCTH, CEPHl, IIapa U MUIUHIPA B BAKYyME.

Pabora mo mepeMelnieHHI0 TOYEYHOrO 3apsjaa B IOJIE TOYEUHOTO 3apsjia. TeopeMa o
HUPKYJISIUU BEKTOPa HAMPSHXKEHHOCTHU AJIEKTPOCTATHYECKOTO MOJIS.

IToTeHmMan 3JIEKTPOCTaTUYECKOTrO OIS, Pa3HOCTh MOTEHIIMAIOB.
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CBs13b MCKAY HAMMPS)KECHHOCTHIO U ITOTCHIIMATIOM. BKBI/IHOTCHHI/IaHBHHe IMOBEPXHOCTH.
Turner JAUDJICKTPUKOB. HOHHpI/ISaHI/IH JAUDBJICKTPUKOB. HaHpﬂ)I(CHHOCTB I10JIA B JUDJICKTPHUKE.

HpOBO,Z[HI/IK B OJICKTPOCTATUYCCKOM IT0JIC. :‘)HGKTpOCTaTI/I‘ICCKOG I10JIC B
IMOJIOCTU MNPOBOJHHUKA. 3JICKTpOCTaTI/I‘-IeCKa$I HHIAYKIUWA. 3JICKTpOCTaTI/I‘-IeCKa$I 3aiuTa.

Emkocts  yenuHenHoro mposoaHuka. KonpeHcaropsl. EMKOCTB  KOHAEHCATOPOB.
Coenunenue konaeHcaropoB. Ctoponnue cuibl. DJC. Hanpspkenue.

DJeKTpUUeCcKuil ToK. Y cinoBus cymectBoBanusi. Cuiia U TNIOTHOCTh TOKa.
3akon Owma a1 OJHOPOJTHOM IIE€TIH B MHTETPpAIbHON U qud depeHnnansHoi hopme.

ComnpoTuBieHue nNpoBOAHUKOB. CoeMHEeHNE MTPOBOIHUKOB. 3aBUCUMOCTh COMTPOTHUBIICHUS
MIPOBOJIHUKOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTbD.

PaboTa 1 MOLIHOCTH 3/E€KTpUUYECKOro Toka. 3akoH Jxoyns - JleHna B MHTErpaJbHOW U
nuddepeHraIbHoN Gpopmax.

DHeprusi MarHUTHOTO 1oJist. O0beMHask TUIOTHOCTh YHEPTUU MAarHUTHOTO TOJIs.MarHutTHoe
1moje B BewecTBe. MarHMTHOE IoJie aTOMOB M MojeKysd. Tumbl MarHetukoB. /lua-,
rapaMarHeTu3M.

OnNBITHI apCTCI[a. MaruuTtHoe mnoie. BGKTOp MarHUTHOM WHAYKIHUU. CuJIoBBIC JIMHHUH
MAar"guTHOI'O I1OJIA.

MaruutHoe moje MNpoBOJHMKAa ¢ TokoM. 3akoH buo-Casapa-Jlamnaca. Ilpunumn
CYINEPIIO3UIIMM MAarHUTHOT'O TOJISL.

JlelicTBE€ MarHUTHOTO TIOJISI HA POBOAHKUKY ¢ TokoM. Cuia Ammepa.
JelicTBe MarHUTHOTO TIOJIST HA BIKYyIIHEcs 3apsabl. Cuna Jlopenia.

JIBrKeHHE 3apsKEHHBIX YacTUL] B MATHUTHOM 1ouie. II0TOK BEKTOpa MAarHUTHON MHIYKIUU.
Teopema I'aycca 11 MArHUTHOTO MOJIA.

MarsuTHOE II0JIE COJICHOUIa 1 TOpOoHUaA.
Pabora o MNEpEMCIICHUTIO ITPOBOJHUKA U KOHTYpa C TOKOM B MArHUTHOM II0JIC.

Oneitel @apanes. SBineHue 3yeKTpoMarHUTHOM HMHAYKUuU. 3akoH Papanes. [Ipasuio
Jlenna.

SBnenune camonHaykiuu. MUHayktuBHOCTH. 3/]C caMOMHIyKIIN Y.
KonebarenbHbie nmporecchl. ['apMoHHUeckne KoineOaHus U UX XapaKTEPUCTUKH.

Mexanuueckue rapMoHuueckue kojeOanus. ['apmonumdeckuil ocumsaTop. [IpyxuHHBIH,
¢usnueckuif u mMareMaTHueckuil MasTHUKHU. CBOOOJHBIE TapMOHHUYECKHE KOjleOaHHs B
KOJIeOaTeIbHOM KOHTYpE.

3aryxatomue konebanus. ABrokosneOanus. BoiHyxeHHble konebanus. Pe3onanc.

Bomnnsl. [Ipupona u knaccudukaiys BoJH. YpaBHeHue Oeryiieil BOIHbI. XapaKTepUCTHKA
BOJIH. Pa30Basi CKOPOCTH BOJIHBI.

DNeKTpOMarHUTHBIE BOJIHBI U UX cBoiicTBa.Bexrop YmoBa-IloiinTHHTAa.
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OIITUKA. AAEPHAS OU3NKA.

WuTtepdepenius cBeta. YCIOBUS MakCUMyMmMa M MUHUMyMa Npu wHTEphepeHnun. OnbiT
FOnra. ludpakuus cBera. YcnoBus HaOmonenuss mudpakuuu. [lpunnun [rolirenca-
®peHerns.

Hudpakuus Opaynrodepa Ha JUPPaKINOHHON PELIETKE.
Hucnepcus ceera.
ITonspuszanus ceera.

TemmoBoe W3Iy4eHHE U €T0 XapaKTePUCTUKH. AOCOIOTHO YepHoe Tero.3akonbl Credana-
bonsmMana, cmenienns Buna.

Bunsr dororddexra. 3akonsr BHemHero (orodddexra. YpaBHeHHe DHWHIITEHHA IS
BHemHero gororddexra.

DHeprus, Macca U UMITyJIbC CBETOBBIX KBaHTOB. JlaBiieHue cBeTa.
Monenu aroma ToMcoHa, maHerapHas Mojens Pesepdopaa.

JluneliuaTslii CIIEKTD aroma BOZOpOJA. Cepuu JlaiimaHa, bansmepa,
[Tarmena. O6o6menHas popmyna banpmepa.

Atom Bonopona no bopy. Ilocrynatel bopa. Omnbir @panka u I'epua. Cnektp artoma
BoJOpoza 1o bopy.

Kopnyckynspao-BosiHOBOM ayanusMm cBe ['mnote3a JI.ne bpoina. Bonnsl ne bpoitns n ux
CBOMCTBA.

DneMeHTHI AepHON (PU3UKH.



