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ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermmanbHOCTH) 19.03.01 BrorexHonorus

[TporpamMmmy cocTaBuIu:

JIOLIEHT duX COI'JTACOBAHO I'.III. T'orenamsmin
(1OMKHOCTD) (xadenpa) (N.0. damuus)

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

Kadenpa ¢uzuku u xumuu

(HaumeHoBaHME Kadeapsl)
11.02.2026 pOTOKOJ Ne 8

(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.
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(1.0. ®amumnus)

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

COI'-TACOBAHO 1. Myxopros

(1.0. ®amumnus)

Okcnept(bl): Ynkunes Butanuii Anekceesud, Jupexrop OO0 «Ka3zanckoe»

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 19.02.2026 r.
Crernanuct yueobno-meroguueckoro neHtpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

]_[CJ'IBI-O OCBOCHHA IUCHUIINIMHBI ABJIACTCA AOCTHXKCHHUC INNIAHUPYEMBIX PE3YJIbTAaTOB O6yLIeHI/I$I,

cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS

KOMIIETCHIIMU KOMIIETEHIIUH
1. VK-1 VYK-1.1 Bemonnser 3HAHMSA: 3aKOHOB €CTECTBEHHO-HAy4YHOU
Cnocoben [IOMCK HEOOXOIMMOMN IS |AUCHHMILUIMHBI (GU3HUKH
OCYLIECTBIATh  |pelieHus nocrapiaeHnoil |ymenus: I[lowck, ananus u 06001menye nomy4eHHoNn
IIOUCK, 3amauu uHpopmaiuu, e MH(popManuu
KPUTUYCCKHIA KPUTHYCCKHI aHaJIN3, HABBIKU: PelleHns mpakTH4ecKux 3aau.
aHaJIU3 U CUHTE3 |0000IIeHre U
uH(popMaluy, |IpeAcTaBlIeHUE Ha
MPUMEHSATH OCHOBE 3HaHUU
CHUCTEMHBIN €CTECTBEHHO-HAYUYHBIX
MOAXO0M 151 JUCUHUIUIH U
peueHus COBPEMEHHBIX
MOCTaBIEHHBIX |MH(POPMAIIMOHHBIX
3a1a4 TEXHOJIOTH
2. OIIK-1 OIIK-1.2 Ymeer 3HAHMS: 3HAET OCHOBHBIC (PU3UYECKUE 3aKOHBI,
Criocoben IIPUMEHSTH 3HaHUS O HeoOXO0UMBbIE JJIs PELIEHUs 3a]]a4 HHKEHEPHOU
U3y4arh, O1roJI0rn4ecknx 00beKTax |ACATCIBHOCTH
aHaJIM3UpOBaTh, (U Ipoleccax, YMeHHsA: YMEET IPUMEHATh 3HaHUA O
HCITONIB30BaTh  |MaTeMaTHYECKHX, OMoJIOrNYecKUX 00bEKTax U Mpoleccax,
ouonornyeckue |QpU3MIECKUX, MaTeMaTUYeCKUX, PU3NUECKUX, XUMUYECKUX U
00BEKTEI U XUMHWUYECKUX U OMOIOrMYECKUX 3aKOHOB U SaKOHOMepHOCTCﬁ, nux
np()]_[ecc],l’ 6I/IOJ'IOFI/I‘IGCKI/IX 3aKOHOB |B3aUMOCBA3H HpI/I peI_HeHI/II/I Hqu)eCCI/IOHaJ'ILHLIX
OCHOBBIBASICh Ha | 3aKOHOMEPHOCTEH, ux |[3aAa4
3aKOHaX U B3alMOCBS3H NIpU HABBIKHU: UMEET HABBIKU IPUMEHEHHS 3aKOHOB
3aKOHOMEPHOCTS | pEILIEHUH Gbu3uKU 171 pereHus 3a/1a4 TEOPETUIEeCKOro U
X HpO(i)CCCI/IOHaJ'H)HBIX MMPUKJIIAAHOT'0O XapaKTepa
MaTEeMaTU4YeCKH [3aj1a4

X, QU3UIECKUX,
XUMHUYECKHAX U
OMOJIOTHYECKUX
HAYK U MX
B3aUMOCBS3IX

OIIK-1.1 3naer
OHOJIOruYecKre 00bEKThI
U TIPOIIECCHI,
MaTeMaTHYECKHeE,
¢dusnueckue,
XUMHYECKHE U
OMOJIOTHYECKUE 3aKOHBI U
3aKOHOMEPHOCTH, UX
B3aUMOCBSI3HU

3HAHMA: 3HAeT OMOJOrHYeCcKue OOBEKTHI U
MPOLIECCHI, MaTeMaTuueckue, Gu3nIecKue,
XUMHNYCCKHUC U 6I/IOJ'IOFI/I‘—IeCKI/Ie 3aKOHBI U
3aKOHOMEPHOCTH, UX B3aUMOCBSI3U

yMeHHsi: YMeeT NPUMEHSATh 3HaAHHS O
OMONIOTHYECKUX 00BEKTaX U MpOoIeccax,
MAaTEMATUYCCKUX, (1)I/ISI/II-IQCKI/IX, XUMHUYCCKUX U
OHMOJIOTMYECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH, UX
B3aMMOCBSI3H NP PELIeHHH MPodecCHoHATbHBIX
3a1a4

HABDLIKH:




OIIK-1.3 Bnaneet
HaBBIKAMH
HCIIOJb30BaHMs 3HAHHUI
0 OMOJIOTHYECKHUX
00BEKTax M Mpoleccax,
MaTeMaTHYECKHX,
bU3HYECKuX,
XUMHUYECKHUX U
OMOJIOTHMYECKUX 3aKOHOB

3HAHHSA: 3HaeT OMOJOrHYecKrue O0OBEKTRI U
MPOLIECCHI, MAaTEMAaTHYECKUEe, PU3NIECKUE,
XUMHUUYCCKUC U 6I/IOJIOI‘I/I‘ICCKI/IG 3aKOHBI U
3aKOHOMEPHOCTH, UX B3aUMOCBS3HU

yMeHHusi: YMeeT IPUMEHSTh 3HaAHUSI O
OMOIOTMYECKUX 00BEKTaX U MPOIeccax,
MaTEMAaTUYCCKUX, (bH?;H‘-ICCKI/IX, XUMHUYCCKUX U
OHMOJIOTMYECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH, UX
B3aMMOCBSI3H IPU PEHICHUH MPO(eCcCHOHATBHBIX

3aga4
HABBIKH: MCIIOJIb30BaHUS 3HAHUH O OMOJIOTHYECKUX

Y 3aKOHOMEPHOCTEM, X
B3aUMOCBSI3H NPH

pelieHun 00BeKTax U Mporeccax, MaTeMaTUYECKUX,
1po(eCCHOHATBHBIX GUBHYECKUX, XUMUYECKUX U OMOJIOTUYECKUX 3aKOHOB
3am1a4 1 3aKOHOMEPHOCTEH, MX B3aHMOCBSI3H IPU PEIICHUH

HpO(i)eCCI/IOHaJ'ILHHX 3aga4

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa otHocuTes K o0s3atenbHoi yactu OIIOIN.

JucuurinuHa sBiIseTcs 00s53aTeIbHON

Jins  nponomkeHus  (GopMUpOBaHMS — 3aABICHHBIX ~ KOMIIETEHLMH  HEOOXOAMMBI  3HAHMS
npeamecTByromux auciumuina: Marematuka (YK-1), Mupopmanmonnsie texHonoruu (YK-1),
Maremaruka (OITK-1)

W3ydyaemass IUCHUIUIMHA SIBJISETCS OCHOBOM MJii MPOJOJDKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIEeTeHIMi B cheaytonmx aucuuruinHax: @unocodpus (YK-1), OOmas Ouonorus wu
mukpoOuonorus (OIIK-1), I'eneruka u monexynspHas ouonorust (OIIK-1), buoxumus u ocHOBBI
susumoniornn  (OIIK-1), ®usuonorus pacrenuit u wmukpoopranusmos (OIIK-1), Xumwus
6uonornueckn akTuBHbIX BemecTB (OIIK-1); rocynapcTBeHHO MTOroBoi arrecranuu B (opme:
[ToaroToBka K MpoIeaype 3allMThl U 3allUTa BBIMTYCKHOH KBanmudukanuonHoi padotsr (YK-1),
[ToaroroBka K mpoleaype 3alUThI U 3aIUTa BEITYCKHOM KBamudukamonHoit padots! (OITK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHLIUH HMCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peanu3yromue AesATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMHU CTPAaTErMUECKUMH TEXHOJIOTHSAMU SIBISIFOTCS: JIEKIIMOHHBIE 3aHSTHS, TPAKTUUYECKUE U
n1abopaTopHbIE 3aHATHS, IPOLIETYPhl CAMOOOYUYEHUS

Ha noctwxeHune KOHKPETHBIX Iened OoOydeHHs HalpaBlIEHBI
TEXHOJIOTMH: 3aJJaHus, KIIACCUYECKasl JICKIIWS

IMPUMCHACMBIC TAaKTUYCCKUC

Paznen 4. COAEPXXAHUE JUCHUITVIMHBI

2 cemecTp
. Konunuectso | Dopmupyemseie
Bunel 1 TemMbl 3aHATHI
4acoB KOMIIETCHIIUU

MEXAHHUKA 56 OIIK-1, VK-1
Jlexuus. ®dusnka kak Hayka o npupone. Kunemaruka 2
MOCTYNATEJIBbHOTO U BPAIIATEIbHOTO IBMKEHUS. 3aKOHBI JUHAMHUKHI
IIOCTYNATEJIbHOIO ABMKEHUs. BUabl CUIIL.




Jlexms. Pabora n Mmexanuveckas sHeprus./[nHamudeckue
XapaKTCPUCTUKU BpallaTCJIbHOI'O ABUXCHUA TBEPAOI'O TCJIA.

[IpakTuueckoe 3anarue. Kunemaruka. JlnuHamMuka noctynareibHOro
JIBIDKECHUSA

JlaGopaTtopHas pabota. OcHOBBI 00pabOTKH pe3yaIbTaTOB
H3MEpEHUIl

HpaKTI/ILIGCKOC 3angTue. Pabora u OHEPIUs. 3aKOHBI COXpaHCHHA
HMMITYJIbCA U OHCPIHUH.

JlaGopaTopHas pabora. 3ammuTa 1a0. paboT

Jlekuus. 3aKkoHBI TUHAMUKHN BPalIaTEIbHOTO ABUKEHUS. 3aKOHBI
COXPAaHEHUsI B MEXAHHUKE. DIIEMEHTELI MEXAHUKHU YKUIKOCTEHN.

HpaKTI/ILIGCKOC 3aHATHUC. .Z[I/IHaMI/IKa BpamaTCJIbHOI'O ABUXKCHUA.
3aKkoH COXPaHCHUA MOMCHTA UMITYJIbCA.

JlaboparopHas pabota. 2.Masatuuk O6epbeka (I'upockor).

JlabGopaTtopHas pabora. 3ammuTa 1a0.padoT

[Ipaktuueckoe 3anstue. KP-1 «Mexanukay

JlaGopaTtopHast pabora. .Cxopocts cHapsiaa (Mastauk Makcseia)

JlaGopaTtopHas pabora. 3ammuTa 1a0.padoT

HpaKTI/IHGCKOG 3aHATHUC. KOJ'IJ'IOKBI/IYM 1. MexaHuka

BAIDNIDNBIDNIDN

3aaHus 111 CaMOCTOSITEIbHOM padOThI, B TOM YHMCJIE BBIMIOJHEHUE
KP, PI'P

[ToaroToBka K J1abOpaTOpHBIM padOTaM.

[ToaroToBKa K MPaKTUYECKUM 3aHSATHSIM.

Pemrenne 3agau KP

ITonroroBka K KOJNIOKBHYMAaM.

18

MKT u TrepMoauHaMuKa

52

Jlexuus. MonekynsipHO-KMHETHYECKasi TEOpUS UJI€abHBIX Ia30B.
Pacnpenenenus Makcsemna u bonbiiMana. SIBeHns mepeHoca

Jlekuus. .I Hayano repmoauHaMuKu. TenmoeMKOCTb Ta30B U
TBEPABIX TEIL.

[Ipaktuueckoe 3anstue. MKT uaeanbnsix ra3os. Pacnpenenenus
Makcsesnia u bonsinmana.

JlaboparopHas paboTa. OTHOIIEHUE TETNIOEMKOCTEH BO3ayXa

Jexuus. LHuknsl. SuTponus. Il Havano TepMOIMHAMUKH.

JlaboparopHas paboTa. . BsiskocTs xuakoctu (BsizkocTs Bo3ayxa)

[TpakTuueckoe 3ausatue. KP-2 «MKT urepmonnHamuka»

Jlekuus. PeanbHble ra3pl. Jlnarpamma COCTOSTHHUI BelIECTBa

Jlexuus. .OnekTpocraTruka. DIEKTPUIECKOE MOJIE B BaKyyMe.

IIpaktnueckoe 3ansatue. Komtoksuym 2. MKT u TepmoanHaMuka

Jlexuus. Pacuer a5ekTpocTaTH4ecKuX MoJIeH 3apsHKEHHBIX
Ten./IudnekTpuky B AeKTpudYeckoM mosie. BekTop anekTpruyeckoit
nHAyKIMK. I IpoBogHNKY B 351eKTpruecKoM 1ojie. OCHOBHBIE 3aKOHBI
IIOCTOSIHHOTO TOKa.

NENEVIEVIENENIENIEY)

JlaGopatopHas pabora. KomnokBuym 2

IIpakTrueckoe 3anstue. IToroselii rect

OIIK-1, YK-1




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP, PI'P

[ToaroToBka K J1abOpaTOpHBIM pabOTaM.

[ToaroToBKa K MPaKTUYECKUM 3aHSATHSIM.

Pentenue 3amau KP

[ToATOTOBKA K KOJJIOKBHYMAM. 18
Wnas xoHTakTHasg padora: 0
IToaroToBka K dK3aMeHy 30
IIpoBeeHne SK3aMeHa 6

3 cemecTp

N KomunuectBo | @opmupyemsie

Bunpl 1 TeMEBI 3aHITUH
4acoB KOMITCTCHIIUU

JIEeKTPOMATHETHU3M 45 OIIK-1, YK-1
Jlexuus. MarHuTHOE 1OJIE U €r0 XapaKTepUCTUKU. 3aKoH buo- 2
Cagapa-Jlamnaca.3akoH MOJTHOTO TOKA JIJIT MAarHUTHOTO TI0JIS B
BakyyMe. I {UpKyIsAIus BEeKToOpa MATHUTHOM MHTYKITUH.
[IpakTuueckoe 3ansatue. 3akoH buo-Capapa-Jlamiaca. 2
[TpakTnueckoe 3ansatue. Cuna JlopeHma 2
JlaGopaTtopHas pabora. - BBogHoe. 2
1 . OnpeneneHue yaeILHOI0 3apsiia dIEKTPOHA.
Jlexnus. SIBaenne DMM . MarautHele CBOMCTBA BEIIECTBA. 2
MarnuTHbIE MOMEHTBI AJIEKTPOHOB U aTOMOB. HamMarHMueHHOCTb.
3aKOH IMOJIHOT'0 TOKA B BEIIIECTBE
[TpakTrueckoe 3ansTue. 3akoH Amrepa 2
[Ipaktuueckoe 3anstue. .Ilpasuio Jlenmna. DMU. 2
JlaboparopHas paboTa. 2. DKCHepUMEHTAIbHOE OINpeIeTICHIE 2
WHIYKTHUBHOCTH KaTYIIKH. 3amuTa padoT.
Jlekuus. 'apmoHndeckue KoneOaHus U UX XapaKTePUCTHKU. 2
CBoOoanbie konebanus. ['apmMoHundeckre ocmuiATopsl. ClioxKeHne
rapMOHHYECKHX KoneOaHui. 3aTyXarollue U BhIHYK/ICHHBIE
KoJIeOaHHsI.
[Ipaktuueckoe 3anstue. IloBeneHne 3apsKEHHBIX YaCTHUIL B 2
DJCKTPUYECKMX U MATHUTHBIX ITOJISAX.
[IpakTuueckoe 3aHsATHE. DHEPTHSI MATHUTHOTO TOJIS. 2
Jlexuusi. DNeKTPOMArHUTHBIE BOJIHBI. DKCIEPUMEHTAIBHOE 2
MOJTY4eHHE DJIEKTPOMAarHUTHRIX BOJH. (uddepennmansaoe
ypaBHEHHUE AJIEKTPOMArHuTHON KorepeHTHOCTh U
MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. IHTepdepeHIus cBera.
BOJIHBI. DHEPTHS 3JICKTPOMArHUTHBIX BOJIH.
[TpakTrueckoe 3ansaTue. MaremaTuueckuit u pusnueckuii 2
MasITHUKHU.
[TpakTueckoe 3austue. Juddepennmanbupie ypaBHEHUS 2
KOJIeOaHMIt
JlaGopaTtopHast pabota. 3. OnpeneneHue CKOPOCTH 3ByKa B BO3/IyXe 2
3amanus I CaMOCTOSITEIHHOM paOOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP, PTP
[ToaroToBka K J1abOpaTOpHBIM pabOTaM.
[ToaroToBKa K MPaKTUYECKUM 3aHSITHSIM.
Penrenue 3amau KP
IToaroTroBka K KOJUIOKBUYMaM. 15




Ontuka

63

Jlexuusi. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJIH.
Wutepdepennus cBera. MeToabl HaOM0JeHUS UHTEPPEPEHIINN
cera. VlHTEepdepeHIus cBeTa B TOHKHX IJIeHKaX. [IpuMeHenne
HHTEP(EPEHIINH CBETA.

[TpakTueckoe 3austue. Murepdepenuus ceera

[IpakTuueckoe 3ansatue. Komnoksuym Nel.

Jlaboparopnas paboTta. 3amura padot

Jlexuwms. . Jludpakuus csera. JJudpakuns @penens. [Ipunuun
['toiirenca-®penens. Meton 3ou Openens. Judpakius
@paynrodepa Ha OJHOM IeTH U HA TU(PPAKIUOHHOMN peleTKe.
Iomspusanms ceera. IloriomeHue cBera.

NININIDN

IIpaktrueckoe 3ansatue. Ilomsgpusanus ceera

[Tpaktuyeckoe 3anarue. [lornomenue ceera

JlaboparopHas pabdota. 4. ludpakimoHHas pemeTKa.

Jleknwusi. TermnoBoe U3ydeHHE U €r0 XapaKTePUCTUKU. 3aKOHBI
TeIuI0BOTO M3nydeHus. 3akoH Kupxroda. 3akonsr Credana-
bonbumana u cmemenus Buna. @opmyinsl Panes-/Ixunca u
[Tnanka. ['mmoresa [Tnanka Buasl ¢porosnekrpudeckoro s dekra.
3akoHbI BHEIHETo GoTodddekra. YpaBHeHHEe DWHIITSHHA JUIsI
BHEIITHETO

NIDN|IDN| DN

HpaKTI/I‘IeCKOG 3aHsATHE. 3aKOHBI TEIJIOBOTO H3JIIYyUYCHUSA

[TpakTrueckoe 3ansATHE. 3aKOHBI BHEHTHET0 GpoTodddexra

JlaGopatopHas pabora. 5.Baentnuii porordpdext

Jlexuust. Macca u umnynsc otoHa. Jlapnenue csera.Mojenu
atoma Tomcona u Pesepdopna. JInneituarslii ciekTp aToma
Bozopoza. [loctynarsl bopa. OnbiTel @panka-I'epua. Criekp
aroMma Bosiopoaa no bopy. KopryckyisipHO-BOJIHOBOU Jyanu3m
Beniectsa. HekoTopele cBolicTBa BoiaH e bpoiinsa. CooTHomeHne
HEOoNpeeaIeHHOCTEN.

NN DN

[Tpaktuyeckoe 3ansatue. Ipdext Komnrona

[TpakTueckoe 3anstue. AtoMm Bosopoaa bopa

JlaGopaTtopHas pabota. 3ammTa padoT.

Jlexuus. BonHoBast GyHKIMS U ee cTaTUCTUYECKUH cMblici. Ob1ee
ypasHenue lllpenunrepa. Ypasuenue lllpenunrepa s
CTAIlMOHAPHBIX COCTOSIHUMN. [[BMKEeHNE CBOOOTHON YaCTHIIBI.
YacTuua B OTHOMEPHOU MPSIMOYTOJIBHON «IIOTEHIHAIBHOU sIME» C
0ECKOHEYHO BBICOKMMH «CTEHKaMu». ATOM BOJ0OPO/ia B KBAHTOBOI
MEXaHUKE.

NIDNIDNDN

[TpakTiueckoe 3ansatue. BonHoBast pyHKuIMS

IIpaktnueckoe 3ansatue. Kommoksuym Ne2

JlaboparopHas paboTa. 6. OnpeneneHre KOHIIEHTPALUN CONei
KaJIUA 110 ee 0eTa aKTUBHOCTH.

JlaGopatopHas pabota. 3amuTa pador.

OIIK-1, YK-1




3ajaHus I8 CaMOCTOSATENBHON paboThl, B TOM YHCIIE BHINOTHEHUE
KP, PI'P

[ToAroToBKa K 1a60paTOpHBIM paboTaM.

[ToAroTOBKA K MPAKTUYECKMM 3aHATUSIM.

Pentenue 3amau KP

[ToATOTOBKA K KOJJIOKBHYMAM. 21

WNHuas koHTakTHas pabora: 0

Pazpmen 5. METOAUMYECKUE VYKA3AHUA JIXI OBYUAIOIIMUXCA IIO OCBOEHHUIO
JUCHUIJIMHBI

N3yueHne TUCHMIIIIMHBI PU3UKA PEKOMEH]IyeTCsl HauaTh C 03HAKOMJIEHHsI ¢ paboueil mporpaMMoi,
€e CTPYKTYpOWl U COJEpKAaHMEM pa3JeNoB. YUeOHBbI MaTepuall CTPYKTYPUPOBaH, H3y4CHHE
JUCLUIIAHBI OCYILIECTBIISETCS B TEMaTHU4ECKOU II0CJIEA0BATEIBHOCTH.
3aHATHS JIEKIIMOHHOTO THUNA /AT CUCTEMaTHU3UPOBAHHbIE 3HAHUSA 10 JIUCLMIUIMHE (pu3MKa
KOHIIGHTPUPYIOT BHUMaHUE Ha HauOoJee CIOKHBIX U Ba)XHBIX BoIpocax. Bo BpeMs JIEKLIMOHHBIX
3aHATUI PEKOMEH/YeTCsl BECTU KOHCIIEKTHPOBaHUE yueOHOro MaTepuaia; oopaliate BHUMaHUE Ha
(GOpMyJIMPOBKM U KaTEropuH, pacKpbIBAalOIIUE CYTh MPOOJIEMBl, SBJIECHUS WIM MHpOLecca;
3aMKCUPOBATH BBIBO/IbI u IIPAKTHYECKHE PEKOMEHIALINH.
ConepkaHue camMoOCTOSITEJILHOH PadoThl omnpezensercs paboueil mporpaMMol JUCHUIUIMHBL
¢u3uKa, OLEHOYHBIMM M METOJMYECKUMH MaTepuanaMu, 3aJaHUusIMH U YKa3aHUSAMHU
npenogasarens. CamocrosiTesnibHass paboTa MOXKET OCYIIECTBISATHCS B ayAUTOPHOM U BHE
aymutopHOil (opmax. DDPEKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSTEIHHONW pPadOTHI
ABJISICTCA  JIEKTPOHHas MH(pOpPMAIMOHHO-00pa3oBaTeiabHasl CcpeJa YHUBEPCUTETa, KOTopas
o0ecreynBaeT JOCTyH K 00pazoBaTeIbHOI IporpaMme, padboueit nmporpaMMe TUCHUILIMHBI PU3HKA,
K DJEKTPOHHbIM OMOJMOTEYHBIM  CHCTEMaM, HpOPEecCHOHATIbHBIM 0a3aM JaHHBIX U
MH(OPMaLOHHBIM CIPaBOYHBIM CHUCTEMaM.
W3ydyeHne nuCUMIUIMHBI (U3UKa BKJIIOYAEeT BBINOJIHEHHE JsabopaTopHbIXx pabdor, PI'P, KP.
[TepuonuuHoCTh MpoBeAeHUs, (HOPMBI TEKYIIETO KOHTPOJIS YCIIEBA€MOCTH, CHCTEMa OLIEHUBaHMS
xoJza OCBOEHUS JUCLUILINH IIPEICTaBIICHbI B paboueii IIpOrpaMmMe.
®opMoii MPOMENKYTOUHOM aTTeCTAllMH 110 AUCHUIIIMHE (PU3UKa ABISETCS 3a4eT U HK3AMEH.

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METOINMYECKOE
OBECIIEYEHUME AMCHUITIIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KoauuectBo
9K3EMILIAPOB MEYATHBIX
NoeNe . W3TaHUH, UMCIOIINXCS B

CIHCcOK UCTIOIB3YeMOH JIUTepaTyphl
n/n OnoNIMoTeKe, UiIn
ANIEKTPOHHBIN apec U3TaHU
(pecypca) B cetu MuTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JIAHUA

1. [CaBenbeB, HWropp  BmamgumupoBuu. Kypc  ¢usuxu
[DnexTpoHHBIi pecype] : yueOHOe mocodue : B 3 Tomax. T. 2| https://e.lanbook.com/book/1
: DnexktpuuectBo. Konebanus u BomHbl. BomHoBas ontuka. 7- 84164

e m31., cTep., 2022. - 468 c. ISBN 978-5-8114-9096-7.

2. |CaBempeB, Uropr  BmagmmupoBuu. Kypc  usuku
[DnexTpoHHBIi pecype] : yueOHOe mocodue : B 3 tomax. T. 3| https://e.lanbook.com/book/3
: KBanToBast ontuka. AtoMHas ¢usmuka. dusmka TBEpaOTO 02249

tena. OU3MKa aTOMHOTO S7pa U 3JIEMEHTapHbIX YacTHLl. §-¢

U3/, cTep., 2023. - 308 c. ISBN 978-5-8114-4254-6.

3. |CaBenwseB, Uroper BnagumupoBuu. Kypc oOmeit ¢usuku
[DnexTponHsIit pecype] : yuebHOe mocodue : B 3 tomax. T. 1|https://e.lanbook.com/book/3




Mexanuka. MonekynsapHas ¢usuka. 19-e uzn., crep., 2022. - 41150
432 c. ISBN 978-5-507-48093-7.
Bonnosas ontuka [Tekct| : maGopatopubiii mpaktukym / I 15 /

L. T'orenamBunu, A. C. Macnennukos, [[. C. Macac, JI. B.
Ienumesa; MUHUCTEPCTBO HAYKH M BBICIIEIO 0Opa3oBaHUS

https://portal.volgatech.net/b
ooks/Volnovaya_optika 202

Poccuiickoit  ®epeparnu, DPI'BOY BO  "IloBomxkckuii 1.pdf
roCyJ1apCTBEHHbIN TEXHOJOTHYECKUI yHUBEpCUTET".

Momkap-Oma: III'TY, 2021. - 64, [1] c. ISBN 978-5-8158-

2231-3. Dxk3eMmsapsl: Bcero 15.

Mexanuka [Tekcr] : mabGopartopusni npaktukym / JI. C. 2/

Macuc, A. C. Macnennukos, I'. III. N'orenamBuim [u ap.]J;
MuHUCTEPCTBO HaYKU U BbICIIET0 0Opa3oBaHus Poccuiickoi
Oenepanun, GI'BOY BO "I[loBomxkckuil rocynapCcTBEHHbIN
TexHONOrMueckuii  yaupepcuter”. 2-e u3a. Momkap-Ona:

https://portal.volgatech.net/b
ooks/Mekhanika_2024.pdf

[Ty, 2024. - 83, [I] c. ISBN 978-5-8158-2412-6.
DK3EMIUIIPLI: BCETO 2.
Monekynsipuas ¢usuka. Tepmomunamuka [Tekcr] 134 /

a0b0PaTOPHBIN MPAKTUKYM : [ MHKEHEPHO-TEXHUYICCKHIX
CHENUaIbHOCTEH W HaNpaBJICHWH MOATOTOBKH OakayiaBpoB]| /
[A. P. bakuesa [u np.] ; mox pen. A. C. Macnennukosa, M. E.
I'opneeBa; M-Bo oOpa3oBanuss u Hayku Poc. ®Denepanuu,
@denmep. rTOC. OroKeT. o00pa3.  y4peKJCHHE  BBICII.
o6pazosanns "IToBomk. roc. TexHon. yH-T". Momkap-Ona:
Inrry, 2017. - 87 ¢ ISBN 978-5-8158-1914-6.
OK3eMILIAphL: Bcero 134.

https://portal.volgatech.net/b

ooks/Bakieva_molekuliarnai

a_fizika_termodinamika_201
7.pdf

OnextpuuectBo [Tekcr] : mabopatopusblii npaktukym / [J1. A.
I'puropseB u 1p.]; M-Bo oOpa3oBanus u Hayku PO, ®I'BOY
BIIO "Iloomxk. roc. texnon yH-T". Momkap-Oma: TII'TY,

269 /
https://portal.volgatech.net/b
ooks/Grigorev_jelektrichestv

2012. - 118 c. ISBN 978-5-8158-1105-8. Dx3eMIUIApHI: BCETO 0.pdf
269.
KBantoBas u sanepnas ¢usuka [Tekcr] : maGopaTopHBIit 18 /

MPAKTUKYM : [JUIsl CTYJIEHTOB 1-2 KypCOB BCEX TEXHHUUYECKHUX
HampaBlIeHUH TMOATOTOBKM U crnenuansHocted]| / I. I
lNorenamBumm, M. E. T'opnees, C. B. Kpacunsuukosa [u ap.].

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

; pemaktop I'. III. T'oremamBuinu; M-BO HayKM W BBICIIL df
obOpazoBanus Poc. @eneparuu, ®I'BOY BO "lloBomxk. roc.

Texuon. yu-1". Momkap-Oma: III'TY, 2018. - 118 c. ISBN
978-5-8158-2020-3. Dx3eMmmsapsl: Bcero 18.

OnekTpoMaraeTusm [Tekcer] : nmabopaTopHbiii mpakTuKyMm / J1. 6/

A. T'puropwes, C. B. Kpacunpaukosa, JI. A. ArapeeBa [u
ap.]; MUHHCTEpCTBO HAayKd M BBICHIETO OOpa30BaHMU
Poccuiickoit  ®@epeparun, PI'BOY BO  "lloBomkckuii
rocyJaapCTBEHHBIHN TEXHOJIOTHYCCKHUI YHUBEPCHUTET".
Womkap-Ona: TITTY, 2023. - 80 c. ISBN 978-5-8158-2346-4.

https://portal.volgatech.net/b
ooks/Elektromagnetizm_202
3.pdf

6.2. MatepuaiabHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne




NoNe
n/n

Aynutopuu s IpoBe-
JeHUs] y4eOHBIX 3aHSITHIA,
CaMOCTOSITEeNIbHOI pabo-
ThI ¥ IPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCcTaluu

[TepevyeHb OCHOBHOTO 000PYAOBaHUS

[Iporpammuoe
obecrnieueHue

209 (1)

KOMIUIEKT  ITPUBOPOB (1),
YcraHoBKa A U3MEPEHUS TEILIOTHI
napoo6pa3oBanus (1), YcraHoBka ajis
W3Y4EHHUS] 3aBHCUMOCTH  CKOPOCTH
3ByKa oT TEeMITepaTypbl (1),
YcraHoBKa Al M3YYEHUS TETJIOBBIX
nporieccop (1), VYcranoBka s
HCCIIE0OBAHUSA TEILNIOEMKOCTHU
TtBepaoro teia (1), YcranoBka ans
OTIPEJI.OTHOIICHHUS TEIUIOEMK. BO3IyXa
MPU TIOCTOSIH.JIaBICHUM U TMOCT.00bE
(1), VYcranoBka misa omnpeaeieHUs
n3MmeHnenus sHTpornuu (1), Ycranoska
IS onpenesieHust KodQQuir. BI3KOCTH
BO3/yXa (1), VcraHoBKka — IUIA
olpeeNeHUs K021l B3auMHON
muddy3un Bo3ayxa U BOASHOTO Mapa
(1), VYcranoBka misa omnpeaeieHUs
KO3 QUL TEMIIONPOBOAHOCTH BO3/1yXa
(1), VYcranoBka misg ompeneieHus
YHUBEPCAJIBHOW T'a30BOM IMOCTOSHHOU
(1), VYcraHoBka naboparopHas
"Tupockon" ®M 18 (1), YcraHoBka
nabopatopHas "MamuHa ~ATByma"
®M 11 (1), YcranoBka naboparopHas
"MastHuk Makcsemna" ®M 12 (1),
VYcranoBka naboparopHas "MasTHUK
HakJoHHBIH" ®M 16 (1), YcraHoBka
nabopatopHas "MastHuk OOGepOeka"
O®OM 14 (1), YcranoBka nabopaTopHas
"MasTHUK yHuBepcanpHblii" ®M 13
(1), VYcraHoBka nabopatopHas
"Moayne KOnra u moayns capura "
OM 19 (1), YcranoBka nabopaTopHas
"Coynapenune mapos" OM 17 (1),
YcraHoBka nabopatopHas
"VHUQUISApHBIA MoABEC € MyHIKOH"
OM 15 (1), Kommiekr yuyeOHOMH
mebenu (1)

Microsoft Windows
Enterprise, Microsoft
Office Standard, AreHTt
Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommnekt 10
JJIA pemeHI/m OCHOBHBIX
IIOJIBb30BATCIbCKHUX 3aJa4

219 (1)

Hocka ayautopuas 1000 * 1700 (1),
KOMIUIEKT TIIPUB.APMOH (1),
Jlaboparopnass ~ ycraHoBka  "Ky0
Jlecu" (1), JlTabopaTopHasi yCTaHOBKa
"Jlunelinbie CIIEKTPBI co
CHEKTPOMETPOM HU3KOTO
paspemenus” (1), JlJabopaTopHas

Microsoft Windows
Enterprise, Microsoft
Office Standard, AreHT
Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,




yCTaHOBKa "Onpeneneuue|Microsoft Visual Studio

MMOCTOSIHHOM [Tnanka" (1),|Enterprise, Kommuexr 10
Jlaboparopnas YCTaHOBKA|IUI PELIEHUSI OCHOBHBIX
"DnekTpuueckas IPOBOJUMOCTH  B|MOJIb30BATENBCKHUX 3a/1a4
MOJTYITPOBOTHHUKAX " (1),

Jlaboparopnass ycranoBka "Dddext

3ecbeka" (1), I[TPUBOP

KOMBUHUMP.1114310 (1), YcranoBka
®I1B-05-3-4"Onpenenenue

IIOCTOSIHHOM T pakImoHHON
pemetku" (2), Ycranoska ®I1B-05-4-
1 nyis monmydyeHWS W UCCIICOBAHHS
MOJISIPU30BAHHOTO ceera" (1),
Vcranoska ®IIK 08 (1), Ycranoska
@OIIK 11 (1), Kommuekr y4eOHOI

mebenn (1)

3. 212 (1) BOJIbTMETP VHUMBEPCAJI (2),|Microsoft Windows
Konctpykuusi 3 xpoMupoBaHHBIX |Enterprise, Microsoft
MeTana. Tpyook mog ¢popmat Al (1),|Office  Standard, Arent
Jlabopatopuass ~ ycranoBka "Moct|Dr.Web, Microsoft
Yurcrona"  UE302030-230  (2),|Access, Microsoft Visio
JlabopatopHas ycraHoBka|Professional, ~ Microsoft
"Hanpsikenue miockoro|Project Professional,

konaencaropa"UE301080-230  (2),|Microsoft Visual Studio
Jlaboparopuas ycranoBka "TpyOxa|Enterprise, Kommiekr 1O
Tomcona" UE307050-230 (2),|mns  pemieHuss OCHOBHBIX
JlaGopatopHas YCTaHOBKa |[10JIb30BATEIbCKUX 337134
"ONeKTPOBAKYYMHBIN IPUOODP € y3KUM
nygKom"” UE307070-230 (2),
Jlabopatopusiii komiutieke JIKD-7 (1),
JlaGopatopubiii  kommiekc JIKD-7
"Onek (1), JlabopaTopHbIi KOMILIEKC
JIKO-b (4), Ocuumorpad
aHaJIOTrOBLINA 1*10MI'
(10210040/190516/0002626/20)  (2),
Ocuunnorpad ananorossii 1*10MI'1g
(10210040/210416/0002035/41) (1),
ONEeKTPOBAKYYMHBINH MPUOOP € Y3KUM
mydykoM Ha ocHoBaHuu (1), Komruekt
yueonon mebdenu (1)

Pasnen 7. ®OPMbBI KOHTPOJISI OCBOEHMS JIMCLUIUIMHBY ®OHJI OLIEHOUYHBIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHXKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuasa (00beM 3HaHUH, ITyOMHa YCBOEHHS ), IPEAYCMOTPEHHOTO
paboueii mporpaMMoii;

- YMEHHE u3JaraTh MaTepuan (Y4eTKOCTh, TPaMOTHOCTb H3JIOKEHHUS MaTrepualia, TOYHOCTh U
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);

- YMCHHC NPUMCHATH TCOPCTUUCCKUC 3HAHUA IIPU PCIICHUU IMPAKTUICCKUX 3aI[aHI/II\/JI.

[IIkana olleHNBaHUS MPEICTaBlIeHA HUXKE.




YpoBeHb

c(OpPMHPOBAHHOCTH [xana
Kputepuu onienuBanus
3JIEMEHTOB OLICHUBAHUS
KOMITETCHIIUHT
[Toporosbiii OOyuaromuiicsi HWMeeT 3HaHMS OCHOBHOTO MaTepuana,|3adTeHo
YpOBEHb IPOSABIAET YMEHHE JIOTMYHO €ro Mu3jiaraTb, HO MOXKET

JOIyCKaTb ~ HETOYHOCTM B H3JI0KEHHHM  MaTepuala,
HEJIOCTaTOYHO MpPaBUIbHBIE (HOPMYITUPOBKH, HCIBITHIBACT
3aTPYJHEHUS B BBIIOJIHEHUN NPAKTUYECKUX 3aJaHUN

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCHEBAEMOCTU OOecredyuBaeT OLICHMBAHHE XO0/la OCBOEHUS JUCIUILIMHBI
(MOmyJIsl) U MPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTHUHIOBOTO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KAapTOM AMCUUIUIMHBL. [lOpsAIOK COCTaBIIEHUS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHS] MPOLEAYpPhl OLCHUBAHHS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HANpaBJICHHBIX HAa OCBOCHHWE 3HAHWH, yYMEHHH, HAaBBHIKOB ¥/ WM ONbBITa JAEATEIBHOCTH, IO
HAKOIUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaeTcs nojoxeHueM o cucreme PUTM B OI'BOY
BO «{II'TY»

7.2. [IpoMexyTo4Has aTTECTAlMsI 00YUYarOIIUXCS
[TpoMexxyTodHast arTecTarys 00yJaronIuXcs HAlpaBJICHA HA OICHWUBAHHUC PE3YJIbTaTOB OOYYCHHUS
M0 TUCIUIUIMHE (MOYJII0) ¥ MIPOBOJUTCS C UCIOJIb30BaHUEM (DOH/IOB OLIEHOYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHUi K3 0a3bl (POHAA OIEHOYHBIX CPEACTB IO
00pa30BaTeNIbHOI MporpamMmme.

"K.1,2,3:Kunemaruka. Jlunamuka. 3-ubl coxp-1. T[] u monek.pusuka."
16 BompocoB
BapuanT NeQ

1. Touka M nBmkeTcs MO CIUPAIUA C MOCTOSSHHOW MO BEJIMYMHE CKOPOCThIO. [Ipu
ATOM BEJIMYMHA HOPMAJIBHOTO YCKOPEHHUS

1) yBeTu4uBaeTCs
2) HE U3MEHSAECTCS
3) yMEHbIIIaeTCA

2. luck panguyca R Bpamaercss BOKpYr BEpTUKAILHON OCH PaBHOYCKOPEHHO MPOTHUB
YacOBOM CTpEJIKE. Y KAXKUTE HAIPABICHUE BEKTOPA YIJIOBOM CKOPOCTH .

1)1
2)5
3)2
4)3
5) 6



DnekTpocratuka. Inexkrpomaruetusm. Konebanus u BonHbl. BomHOBas onTuka.
KBanroBas onTuka."

16 BommpocoB

BapuanTt Nel

1. DNEKTPOCTATUYECKOE TMOJIE CO31aHO CHCTEMOM TOYEUHBIX 3apsANIOB. YKaXUTE
HaIpaBJICHUE BEKTOPA HAMPSHKEHHOCTH /Span>ToJisi B TOUKE A.

1) Al
2) A4
3) A8
4) AS
5) A7
6) A2
7) A3
8) A6

span style="font-size: 12pt; font-family: Times New Roman, serif;">2. 3HCKTpI/I‘{eCKI/II7II[I/IHOJII>
MOMEIIEH B T0JIe, CO3/1aBaeMoe JIBYMsI OECKOHEUHBIMU PaBHOMEPHO3APSKEHHBIMU
mwiockoctssMu.  [lpm  kako  opueHtamuum — gunoias  Ha  Hero  HE
BYJIETJAENCTBOBATbD BpAIAOIINI MOMEHT?

1) Bnonp nunaum 1-5 3) Bnoap muaum 3-7
2) Bnonb nunnm 2-6 4) Bnonp nuauu 4-8

3. Kakoit u3 rpadukoB cooTBercTByeT 3aBucMMOCTH E(r) moss paBHOMEPHO
3apsKEHHOM chepruiecKkoil MoBepXHOCTH paauyca R?

img alt=
src="file:///C:\Users\Admin\AppData\Local\Temp\msohtmlclip1\01\clip_image010.j
pg" width="168" height="129" />img alt=""
src="file:///C:\Users\Admin\AppData\Local\Temp\msohtmlclip1\01\clip_image014.j
pg" width="181" height="134" />

3. [Tnenka (N = 1,5) ocBellleHa NaJaOIMUMU HEPIECHANKYIAPHO JKEITBIMU JIydaMU
(600 nm). Ilpu kakoit HammeHblmedd TonmuHe mieHka B OTPAXKEHHOM cgete



OyJneT kazarbcsi yepHoii? OTBET BBEUTE B HM.

4, Ha nmudpaknumoHHyr pemieTky, umeromy 200 mrpuxoB Ha 1 mm,mamgaet
HOPMaJIbHO MOHOXPOMAaTHYECKHHA CBET. 3pUTENIbHAs TpyOa HaBeleHa HAMaKCUMYyM
3-ro nopsiaka. Ytobsl HaBecTH TpyOy Ha APYrod MaKCUMyM TOTO JKETOpsAKa, ee
HY>)kHO ToBepHYTh Ha 30°. Omnpenenute MIHHY BOJHBL. OTBET BBEAUTE B MKM,
OKPYTJIUB JI0 COTBIX.

5. Yronm Mexmy IIOCKOCTSAMH IIPOIYCKaHHsi ABYX Honspounos paBeH 50°.EcrecTBenHbId CBeT,
MPOXOJs Yepe3 TaKyl cuctemy, ociabeBaer B 8 pa3.Ompenenure kK0d()PUIMEHT MOTIOMICHUS
nosisipousia. OTBET OKPYIIIUTE 10 COTHIX.

HepequL BOITIPOCOB AJIA IMTPOBEACHUA HpOMe)KYTOQHOﬁ aTTcCTaluu

BONPOCHI AN 9K3AMEHA:
Pasgen "MexaHuKka"

1.MexaHuKa, pasgenbl MexaHUKK. Buabl mexaHM4eckoro asuxkeHus. MaTtepuanbHas Touka, abcontoTHO
TBepaoe teno. Cucrtema otcyeta. TpaeKropusa, NyTb, NepemeLleHme.

2. MocTtynaTtenbHoe ABuKeHMe. BekTop cpeaHen ckopocti. MrHoBeHHasa ckopocTb. CpegHaa nyTesas
CKOpOCTb.

3. CpeaHee yckopeHue. MrHoBeHHOE yCKopeHue. BeKTop NOJIHOTO YCKOPEHMA M ero CocTaBastoLLme.

4. iBuskeHne MaTepmnanbHOM TOUKM NO OKPYXKHOCTU. YroN NOBOPOTA, Yr10Bas CKOPOCTb, YI10BOE
yCKopeHue.

5. CBA3b Yr/10BbIX U JIMHENHbIX BE/IMYUH.

6. MepBblIt 3aKoH HbloToHA. MHepLmanbHble cucTembl oTcyeTa. [oHATUE MHEPTHOM M rPaBUTALLMOHHOM
macc.

7. MoHaTne cunbl. BTopoit 3aKkoH HbtoToHa. MMnyaibe Tena M UMNyabC CUbl. 3aKOH M3MEHEHUSA UMMNYNbCca
Tena. YpaBHeHMe ABUKEHUS B AMHAMMUKeE.

8. Bzaumogelicteue Ten. TpeTuit 3akoH HbtoToHa. Umnyabe cuctembl Ten. 3aKOHbI U3SMEHEHMUA U
COXPaHeHMA UMMNY/IbCa MEXaHNUYECKOM CUCTEMDbI.

9. LleHTp macc. YpasHeHuMe ABUXKEHUA LeHTpa macc.

10. NoHATMe paboTbl. PaboTa NOCTOAHHON M NepeMeHHOM CU/bl. MOLLHOCTb.

11. NoHATMe 3Heprn B mexaHuke. KMHeTUYeCcKan aHeprus.

12. KoHcepBaTMBHbIE N anccUnaTuUBHbIe cuabl. Mpumepsl.

13. NoTeHuManbHasa sHeprma. CBA3b MeXKAy NOTEHLMANbHOM SHEPruen 1 CUIOoM.

14. NonHaa mexaHN4YecKan aHeprmna. 3aKoHbl USMEHEHUA U COXPAaHEHUA NONHOM MEXaHMYECKOWN SHEPTUN.

15. [uvHamuMKa BpalaTeNbHOro ABMXKEeHMA. MOMEHT WHepuun maTepuanbHOW TOYKKM, CUCTEMbI



MaTepuanbHbIX ToYeK, Tena. Teopema LLTeiHepa.

16. KunHeTnMyeckaa sHeprua spalwatowieroca tena. KnHetnyeckaa 3sHeprna Tena, YyyacTBylowero BO
BpaLLaTeNbHO-NOCTYNAaTeNbHOM ABUKEHUN.

17. MOMEHTbI CU/Ibl OTHOCUTE/IbHO TOYKM M OTHOCUTENIbHO Oocu. PaboTa npu BpawaTeNbHOM ABUMKEHUM.
OcHOBHOE€ ypaBHEHUE ANHAMMKMN BPALLATE/IbHOMO ABUMMKEHUA.

18. MomeHTbl UMMNy/bCa MaTepuasbHON TOUYKM OTHOCUTENIbHO TOYKU U OTHOCUTE/NIbHO ocu. MomeHT
MMNYNbCa TeNa OTHOCUTE/IbHO OCU. 3aKOH COXPaHEHMA MOMEHTA MMNY/IbCA U ero NPUMeEHeHHe.

19. laBneHune B XKMOKOCTU U rase. 3aKoHbl Mackana n Apxmmena. YpaBHeHUE HEPA3PbIBHOCTY.
20. YpaBHeHue bepHynan n cneacrteua U3 Hero.
Pasgen "MonekynsapHasa d13nKa U TepMmogmHaMmmnka"

1. MOI'IEKy]'IﬂpHaﬂ ¢M3VIK3 n TepMmoaAnNHaMUKa. CTaTUCTUYECKUI U TepMOAMHaMMHECKMVI mMeToabl nccnenoBaHmA
BeulecTBa. TepMO,CIMHaMMHECKVIe napameTpbl.

2. MaoeanbHbli ras. 3akoHbl MaeanbHOro rasa.

3. OcHoBHoe ypaBHeHne MKT.

4, 3akoH MakKceenna o pacnpeaeneHnn MoaeKya aeanbHoro rasa no CKOpoCTAm

5. BapomeTtpuyeckas popmyna. PacnpegenerHve bonbumaHa.

6. CpepgHee 4MCNO CTOIKHOBEHWIA 1 cpeaHAn ANnHa cBOH6oAHOro Nnpobera mosiekyn

7. flBNeHns nepeHoca B TEPMOANHAMUYECKM HEPABHOBECHbIX CMCTEMAX. Ten10npoBoAHOCTb. Anddy3us.
BAsKkocTb.

8. Yucno creneHeit cBo60abl MOIEKY/Ibl. 3aKOH PaBHOMEPHOTO pacnpeaeneHns 3HePrumn no cTeneHam

CB060AbI Monekyn. BHyTpeHHAA sHeprua naeanbHOro rasa.

9. TennoTa n pabota. NepBoe Haya0 TepMogMHAMUKU. MPpUMEHEHWE NEPBOTO Havyana TEPMOANHAMMKM K
pa3fMYHbIM NpoLeccam.

10. TennoemkocTb. YpaBHeHne Maitepa. PU3nYecKknin cMbICa YHUBEPCANbHOM ra30BOM NOCTOAHHOW.
11. Apmabatuyeckuii npouecc. YpasHeHue MyaccoHa.

12. MonuTtponHble npoueccsol.

13. Umkn. KN4 ymkna. O6patumble n HeobpaTumble npouecchl. Llnkn KapHo.

14, SHTponuA. CTaTUCTUYECKOE TO/IKOBaHME 3HTpoNuK. Bropoe Hayano TepMmogMHaMUKK.

15. Cu/bl M NOTEHLMANbHAA SHEPTUA MEXMONEKYNAPHOrO B3auMoencTeumsa. YpasHeHune BaH-gep-

Baanbca.M3oTepmbl BaH-gep-Baanbca. BHyTpeHHAA aHeprua peanbHOro rasa.
BOMPOCbHI ANA 3AYETA
Paspen "dnekTpomarHetnsm"

1.

dneKkTpusaumsa Ten TpeHuem. [UCKPeTHOCTb 3apsafoB. D/ieMeHTapHbIM 3apad. 3aKoH COXpaHeHwus
3/1eKTPUYECKOro 3apsaaa.

2. Bsaumogeiicteme aNeKTpuYecKmx 3apagoB. 3akoH KynoHa.

3. 3}1€‘KTpOCTaTVILIeCKOE nose. HanpAXeHHOCTb 3JNEKTPOCTAaTUYECKOro nonA. None TO4Ye4yHOro



3apAaga. anHLI,VII'I cynepno3nyunm 3NeKTpoCTtaTU4eCkoro nonaA. Cunosble AnHUK I1EKTPOCTATUYECKOIo
nonA.

4. NOTOK BEKTOpa HAaMpPsXKEeHHOCTWU 3/1eKTpocTaTMyeckoro nons. Teopema OcTporpaackoro-faycca ans
3/1EKTPUYECKOTO MOAA B BaKyyme.

6. MpumeHeHWe Teopembl Faycca K pacyeTy 3/1eKTPOCTAaTUYECKUX MOoJel 3apsyKeHHOW GecKoHeuyHoW
NAOCKOCTH, chepbl, Wapa v LMANHAPA B BaKyyMme.

7. Pabota no nepemeweHnio To4e4YHOro 3apAda B MNoJsie TO4Ye4YHOro 3apAaga. Teoperv\a O UMPRyIAUUNn
BEKTOpPa HAaNPAXEeHHOCTUN 31EKTPOCTaTUYeCKOoro nonA.

8. MNoTeHumMan aneKTpocTaTMYeCcKoro nons. PasHOCTb NOTEHLUUANOB.
9. CBA3b MeXAay HaNPAXKEHHOCTbIO U NOTEHLUMANOM. DKBUMOTEHLUMAbHbIE MOBEPXHOCTU.
10. Tunbl AnanekTpuKkos. MNonapmnsauma AnN31eKTPUKOB. HanpaXeHHOCTb NONA B AN3/IEKTPUKE.

11. Teopema laycca oA sNeKTPOCTAaTUYECKOrO NOAA B AMINEKTPUKE. YCNIOBUA Ha FPaHULLEe pasgena aByx
OVN3NEKTPUKOB.

12. MpoBOAHUK B 3/IEKTPOCTAaTUYECKOM MoOJie. DAEKTpOoCTaTU4eckoe rnose B MNOJIOCTM MNPOBOAHMKA.
DNeKTpocTaTUyecKkaa MHAYKUMA. DNEeKTPOoCTaTUYecKaa 3aluuTa.

13. EmKocTb yegumHeHHOro npoBogHuKa. KoHgeHcaTopbl. EmMKOCTb KoHaeHcaTopos. CoeguHeHue
KOHAOEHCAaTOpPOB.

14 DHeprna cucTeMbl SNEKTPUYECKMX 3apAL0B. JHEpPrua 3apArKeHHOro npoBOAHMKA M KOHAEHcaTopa.
3Heprua anekTpuyeckoro nons. O6bEMHan NAOTHOCTb SHEPTUN.

15. dneKTpuyecKkuii ToK. YcnoBuma cyulectsoBaHuA. Cuaa n NA1OTHOCTb TOKa.
16. CropoHHue cunbl. 3C. HanpaxeHue.
17. 3akoH Oma gna 0gHOPOAHOM LUEeNu B MHTErpasabHon n gudpdepeHumnanbHon dopme.

18. ConpotuBneHue npoBogHWKoB. CoeguHeEHME MPOBOAHMKOB. 3aBUCMMOCTb  COMPOTUB/EHUA
NPOBOAHMKOB OT TemnepaTypbl. CBEpPXNpoBOAMMOCTb.

19. Pabota M MOLWHOCTb 3/IEKTPUYECKOrOo TOKa. 3akoH [xoyna - JleHua B WHTErpanbHoin u
andodepeHumnanbHom popmax.

20. 3akonbl OMa 1T HEOJHOPOJIHOTO YJacTKa IeNHu U IJisl 3aMKHyToi 1ienu. [Ipasuna Kupxroda.
®dwusrka MarHUTHOrO NOAA.

1. MarHuTtHoe nosie NpoBOAHMKA € TOKOM. 3aKoH buno-Casapa-/lannaca. lMpuHumMn cynepnosnuum
MarHMTHOro Nons.

2. [elicTBME MAarHUTHOrO NOJA Ha NPOBOAHMKN ¢ TOKOM. Cnna Amnepa.

3. [encrTBne marHMTHOroO Noss Ha ABMXKyLmeca 3apsabl.Cuna SlopeHua.

4. [BUXKeHMe 3aparKeHHbIX YacTUL, B MAarHUTHOM none.

5. MoTOK BEKTOpPA MarHUTHOM MHAYKUMK. Teopema laycca Ana MarHUTHOro nons.
6. Teopema 0 LMPKYNALUN BEKTOPA MarHUTHOM MHAYKLUMM B BaKyyMe.

7. MarHuTHoe nose coseHonga u Toponaa.

8. PaboTa no nepemeLleH1IO NPOBOAHMKA U KOHTYPa C TOKOM B MarHUTHOM Moe.



10.

11.

12.

13.

14.

15.

16.

10.

11.

12.

13.

14.

15.

16.

17.

18.

OnbiTbl Papages. ABNeHUE SNEKTPOMATHUTHON MHAYKUMK. 3akoH Papages. MNpasuno fleHua.
ABneHne camomHayKkummn. NMotokocuenneHme. MHAYKTMBHOCTL. 3 C camoOnHAYKUMN.
JHeprmna marHuTHoro nona. O6bemHasa NAOTHOCTb SHEPTUM MArHUTHOMO NOAA.

MarHuTHoe none B Belwectse. MarHMTHOE Nose aTOMOB U MONEKY.

Tunbl marHeTUKoB. [ua-, napamarHeTusm.

BeKTOp HaMarHM4eHHOCTHW. Hal'lpﬂ)-KeHHOCTb MArHuUTHoro noasa. MarHmTHasA BOCNPUMNMYNBOCTb U
MarHMTHaA NPOHNLAEMOCTb.

3aKOH NOJIHOTO TOKa 41 MAarHUTHOIO NOAA B BellecTse.

OcHoBbl Teopun MaKcBenna Ana sNeKTPoMarHUTHoro nons. YpasHeHuna Makcsenna B
MHTerpanbHon gpopme.

PA3LEN «ONTUKA»
OnTrKa. OCHOBHble 3aKOHbl FEOMETPUYECKOM ONTUKM.
PasBuTMe npeacTaBieHUIn Ha NPUPoAy CBeTa.
NHTepdepeHuma ceeTa. YCNOBMA MAaKCUMYMOB U1 MUHUMYMOB UHTepdepeHLmn.
HabntogeHune nHtepdepeHumnn B ontuke. (CamoctoaTenbHO)

PacueT nHTepdpepeHLMOHHOM KapTUHDbI OT ABYX UCTOYHUKOB. LLUnpuHa
MHTepdEepPEHLUMOHHOM NOAOCHI.

NHTepdepeHLMA cBETa B TOHKMX MJIEHKAX.

Monocbl paBHOro HAaKNOHA, NONOCHI PABHOM TONLUMHDI.
Konbua HbloTOHa.

MHorony4yeBasa MHTepbepeHUmA.

NHTepdepomeTpbl (CamocToATeNbHO).

Ondpakums ceeta. MpuHumun MNonreHca-OpeHens.
MpsamonuHelriHoe pacnpocTpaHeHue CBeTa.

Ondpakuma OpeHena. Andpakuma OpeHena Ha KpPYr1om OTBEPCTMM B HEMPO3PAYHOM
3KpaHe.

Ondpakums PpeHena Ha HebGONbLLIOM AUCKE.
Ondpakuma OpayHropepa Ha wenm (metos 30H PpeHensa v TOUHOE peLleHme 3a43a4m).
OndpakumMoHHaa pelleTka.

Andpakumsa Ha npocTpaHCcTBEHHOM peweTke. Popmyna Bynbda-bparros
(CamocTtoAaTensHo).

Pa3spewatouan cnocobHOCTb onTuYeckux npnbopos (CamocToATenbHO).

Monapusauma ceeta. MNonapusatopbl. AHanm3satopsbl. 3akoH Mantoca.



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

MonApusauma Npu OTPAXKEHUU 1 NPEOMNAEHUN HA FPaHULE Pa3aena ABYyX ANINEKTPUKOB.
MonAapusauma Npu ABOMHOM Nly4enpeloMIEHUN.
MonAapusauMoHHble Npusmbl. Monaponapl.

Ancnepcma ceeta. HopmanbHaa u aHOManbHaa gMcnepcus.
Knaccuueckas anekTpoOHHAA Teopua agucnepcun.

TennoBoe U3Ny4eHNE U Ero XapaKTEPUCTUKMN.

3aKOHbI TEMNOBOrO U3/yYEHMUSA.

®opmyna Panes-KnHca. «YnbTpadumonetoBas Katactpodar.
f'mnotesa MnaHka. Popmyna MNnaHka.

AiBneHune BHelwHero ¢poToadPekTa. 3akoHbl CToneTosa.
YpaBHeHMe IHWTENHA gNA BHewHero ¢potoaddekTa.
MpumeHeHne dotoaddekta (CamocTosTeNbHO).

Macca 1 umnynbc GpoTOHa.

[asneHune ceBeTa (C BOHOBOM M KBAHTOBOM TOYEK 3peHMA).
d¢pdekT KomnToHa.

KopnycKkynsapHO-BOHOBOW Ayann3m CBeTa.



