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PABOYAS ITPOI'PAMMA JJUCHUITJIMHBI (MOAY JIS)
b.1.1.13 ®usuka

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

Hamnpasnenue noaroroBku 35.03.02 TexHo0rus J1eco3aroTOBUTEIbHBIX U

(crienuanbHOCTD) ZiepeBonepepadaThIBAIOLIMX IPOU3BOJCTB
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
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Kypc 1,2
Cemectp 2,3
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 25217 4acOB/3a4ETHBIX €IMHHII

Jlexknun 34 JacoB

JIaboparopHbie pabOTHI 34 JacoB

[IpakTryeckue 3aHATUS 34 9acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 102 4acoB

KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 3K3.) 114 4acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy 30 9acoB

DK3aMeH 2 ceMecTp

3auer - cemMecTp

BPK, /I3 3 cemMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cetmmanibHOCTH) 35.03.02 TexHOJIOTHS JIECO3arOTOBUTENIBHBIX M IEPEBOIIEPEpadaTHIBAIOIINX
IIPOU3BOJICTB

IIporpammy cocraBuiIn:

duX COTI'JTJACOBAHO J1.C. Macac
3aBeAYIOIIHN Kadeapoit ¢ yaeHou
CTEMEHbI0 KaHIuaTa HayK
(1OMKHOCTD) (xadenpa) (N.0. damuus)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa pusuku u xumun

(HammMeHoBaHUe Kadeaphl)
11.02.2026 pOTOKOJ Ne 8

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO A.C. MacieHHHUKOB

(1.0. ®amunus)

Pabouas mporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTHUTYTOM), BBIITYCKAIOIIECH(MMU)
kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeii OII.

3aBenyromuii kageapoit COI''TACOBAHO P.X. laitnynnun
(M1.0. ®amunus)

[Ipencenarens MeToauyeckoil Komuccuu (akyiapbTeTa (MHCTUTYTA), B KOTOPBIM BXOAMT
BBHITTyCKaro1as kadeapa

COT'JTIACOBAHO J.W. MyxopToB

(M1.0. ®amunus)

Okcnept(sl): Kponnotos Anekcanap EprenseBuy, 3amecturens qupekropa OOO "[laitn"

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI 19.02.2026 r.
Crnermmamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. CmupHosa/



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

HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS

KOMIIETECHINH KOMIIETECHINH
1. VK-1 VYK-1.1 Bemonnser 3HaHus: OyHIaMeHTaIbHbIE 3aKOHBI IIPUPOJBI U
Cnocoben [IOMCK HEOOXOAUMOM JIIs1 |OCHOBHBIX (PM3UUYECKHX 3aKOHOB B 00JaCTH
OCYIIECTBIIATh  |pEIICHUS TIOCTABJIEHHON |MEXaHUKH, MOJIEKYJISPHOU QU3UKH U
IOUCK, 3azaud nHGOpMALUH, €€ |TEPMOJUHAMUKY, DJIEKTPUUECTBA U MATHETU3MA,
KPUTHYECKHH  |KpUTHYECKHI aHAIN3, KoJIeOaHUI ¥ BOJIH, BOJTHOBOM ONTUKH; TPUIHHHO-
aHaJu3 U cuHTe3 |00001IeHne U CJIE/ICTBEHHBIE CBSA3HM B PU3NYECKUX 3aKOHAX,
uHoOpMaIMK,  |IpeacTaBIeHHe Ha 001aCTH UX IPUMEHUMOCTH.
OPUMEHSTh OCHOBE 3HaHUHI yMenusi: [[puMeHsATs OCHOBHBIE 3aKOHBI U3
CHUCTEMHBIN €CTECTBEHHO-HAYYHBIX  |Pa3IMYHBIX 00JacTed GU3UKH It OOBACHEHHS
NOXO/ JJIs JUCLUTUTMH U (bu3nUeCKuX SBICHUNA U KCIIEPUMEHTOB.
pelieHus COBPEMEHHBIX HABBIKH: Y CTaHABJIMBAThH U IpadUIecKu
IIOCTaBIEHHBIX  |UH(DOPMALIMOHHBIX HPEICTaBIATh IPUUUHHO-CIIEICTBEHHbIE CBS3U B
3a71a4 TEXHOJIOT M (MBUYECKUX 3aKOHAX.

YK-1.3 Boibupaer
ONTUMAaJIbHBIA BAPUAHT
pelLleHus 3aJa4uu,
apryMEHTHPYsI CBOU
BBIOOp

3HaHuA: [[pU4rMHHO-CIIEICTBEHHBIE CBSI3U B
(M3UYECKUX 3aKOHAX, 00JaCTH MX MPUMEHUMOCTH B
paszzenax MeXaHuKH, MOJICKYJIIPHOU (pHU3UKH U
TEPMOJIMHAMUKHU, JIEKTPUUYECTBA U MAarHETU3Ma,
KoJIeOaHMI ¥ BOJIH, BOJTHOBOI ONTHKH.

yMeHus: [cnionb30BaTh CTaHAAPTHBIE AIITOPUTMBI
poBeJeHUS PUBNYECKUX IKCIIEPUMEHTOB U
00pabOTKM UX PE3YJIbTATOB.

HaBbIKkH: [IpoBeneHNs GU3NUECKUX U3MEPEHU U
WCIIOJIb30BaHMS HA MTPAKTHUKE OCHOBHBIX 3aKOHOB
buzukn.

VK-1.4 PazpabaTsiBaeT
BapUaHTHI PEIICHUS
po0JIEMHON CUTYyalllH
Ha OCHOBE CHCTEMHOI'0
M0/IX0/1a M| KPUTHYECKOTO
aHaJn3a JIOCTYIHBIX
HUCTOYHHUKOB
uHpopMaun

3Hanus: OCHOBHBIC (PU3UUYECKHE 3aKOHBI B pa3ieiie
MEXaHUKH, TEPMOJIMHAMUKH, HJIEKTPUUECTBA U
Mar"eTusmMa, KojieOaHui ¥ BoJIH; 00JIaCTH UX
MIPUMEHUMOCTH.

yMenusi: Vcrnonbp30BaTh CTaHJapTHBIE aJTOPUTMBbI
pelIeHus KOMIUIEKCHBIX 3a/1a4 10 (hU3HKE.

HaBBIKM: PereHunss KOMIJIEKCHBIX (U3MYECKUX 3a/1a4
Y UCIIOJIb30BAaHUS HA MPAKTUKE OCHOBHBIX 3aKOHOB
bu3UKH.




2. OIIK-1
Crniocoben
peliaTh TUIOBbIE
3a7a4u
npodeccruoHalb
HOU
JESITEIIbHOCTH
Ha OCHOBE
3HAHUU
OCHOBHBIX
3aKOHOB
MaTeMaTHYECKU
X"
€CTECTBCHHBIX
HayK C
IPUMCHCHUEM
uH(pOpMaITMOHH
o-
KOMMYHHKAITIOH
HBIX TEXHOJIOTHUM

OIIK-1.1
JleMoHCTpUpYyET 3HaHUE
OCHOBHBIX 3aKOHOB
MaTEMaTHYCCKUX U
€CTECTBCHHBIX HAYK,
HEOOXOAUMBIX I
pEIICHUS TUIIOBBIX 3a]1a4
B 00JIaCTH JI€CO3ar0TOBOK
U JiepeBoIepepadboTKH

3HaHusi: [[pyarHHO-CIIeICTBEHHBIE CBS3U B
(u3MUECKHUX 3aKOHAX, 00JIACTU MX PUMEHUMOCTH B
pasJiesiax MEeXaHUKHU, MOJICKYJISIPHOH (DU3UKH U
TEPMOJMHAMHKH, 3JICKTPUYCCTBA U MarHETH3MA,
KoJIeOaHHUI ¥ BOJTH, BOJTHOBOW ONTHUKHU H
BO3MOXKHOCTb UX UCIIOJIB30BAHUS [UIS PEIICHHS 33/1a4
B 00JIACTH JIECO3arOTOBKH U 1E€PEBOOOPAOOTKH.
ymenusi: Mcrons30BaTh CTaHJAPTHBIC AJITOPUTMBI
NPOBEJCHUS PU3MYECKUX IKCIIEPUMEHTOB U
00pabOTKH UX pe3yIbTaTOB.

HaBbIKH: VICTIO/IB30BaTh CTaHJAPTHBIC AJITOPUTMEI
HpoBeJCHUS PU3NIECKUX IKCIIEPUMEHTOB U
00pabOTKM UX PE3YIIbTATOB.

OIIK-1.2 Ucnons3yer
3HAaHHUSA OCHOBHBIX
3aKOHOB
MaTEMAaTHYECKUX U
C€CTCCTBCHHBIX HayK JJIA
PEIICHUS TUIIOBBIX 3aJ1a4
B 00JIACTH J1I€CO3ar0TOBOK
U JiepeBoIepepadboTKH

3HaHus: [101X0BI U METOIBI, UCTIONIB3YEMBIC JIIIS
MOCTPOCHUS (PU3UIECKON KapTHHBI MUPA U3
KJIACCUYECKOM, CTATUCTUYECKOW KBAHTOBOW (hU3UKH.
ymeHusi: [IpuMeHsATh OCHOBHBIE 3aKOHBI U3
pa3IMyHBIX obsacTel (GU3MKH 111 OOBACHEHUS
(U3HYECKUX SIBJICHUN U SKCIICPUMEHTOB.

HaBBIKH: PerieHns TUTIOBBIE 3a1a9u IO (PU3HKE.
[TprMeHSITh OCHOBHBIE 3aKOHBI U3 PA3TMYHBIX
obnacreit pu3uku 1151 00BICHEHHUS PU3HUECKUX
SIBJICHUI U 3KCIIEPUMEHTOB.

OIIK-1.3 IIpumenser
nH(pOpMaIMOHHO-
KOMMYHHKAIIHOHHBIC
TEXHOJIOTHH B PEIICHUN
TUTIOBBIX 337124 B
00J1aCTH J1€CO3arOTOBOK U
JIepeBOTNIEPEPaOOTKH

3HaHMsA: 3HaeT UHPOPMALIUOHHO-
KOMMYHHKAITIOHHBIC TEXHOJIOTUH B PEIICHUH
TUTIOBBIX 33724 B 00J1aCTH JIECO3ar0OTOBOK U
JepeBO0OpPadbOTKH

yMeHusi: YMeeT NpUMEHATh HH(OPMAaLOHHO-
KOMMYHHKAITUOHHBIC TEXHOJIOTUH B PEIICHUH
TUTIOBBIX 3a71a4 B 00JaCTH JIECO3ar0OTOBOK U
nepeBooOpaboTKH

HaBBIKH: lIMeeT HaBBIK TPUMECHCHUS
WH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUN
B PEILIEHUU THUIIOBBIX 33/1a4 B 00JACTH JIECO3ar0TOBOK
U 1IepeBO0OPadOTKH

Paznen 2. MECTO IMCHUIUIMHBI B CTPYKTYPE OIIOIT

JucuunianHa oTHocuTCes K 00s3aTenbHoi yactu OITOIN.
JucnumnnuHa sSBIseTcs 00s53aTeTbHON

Hns  npomomkeHuss  (GopMUpOBaHHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI — 3HAHMS
npenuecTByommx aucuuiand: Marematuka (YK-1), HaueprarensHas reoMeTpusi 1 UHKEHEpHas
rpaduka (YK-1), Matemaruka (OITK-1)

W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM I MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KoMmIeTeHIMi B cienyronmx aucuumianHax: Xumus (YK-1), OcHOBbI HayuHBIX HCCII€IOBAaHHM
(YK-1), I'mppasnuka (OIIK-1), Ternorexuuka (OIIK-1), Mexanuka (OIIK-1), DnekTpoTexHuka
(OIIK-1); rocynapcTBeHHOI UTOrOBOH arTecTtanuu B (hopMe: BrimomHeHHe U 3alUTa BBITYCKHON
kBamuukanuonHo padotel (YK-1), BeimomHenne u 3amura BBITYCKHON KBaJIM(PUKAIIMOHHOMN
pa6otsi (OITK-1)

Pasnen 3. OIIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI MIA



I[JISI (bOpMHpOBaHI/ISI 3asABJICHHBIX KOMHCTGHHHﬁ HUCTIOJIB3YIOTCA MCTOHOJIOTMUCCKHUEC TCXHOJIOTHH,
peaIn3yromue ﬂeﬂTeHBHOCTHBIﬁ, J'II/I‘lHOCTHO-OpI/IeHTI/IpOBaHHLIfI, HpaKTI/IKO'OpI/IeHTI/IpOBaHHHﬁ

noaAXOAbI.

OCHOBHBIMH CTPATCTUYCCKUMHU TCXHOJIOTUAMM ABJIAKOTCA: JICKIIMOHHBIC 3aHATUA, IPAKTHUYCCKUC U

1a0opaTOpHbIE 3aHATUS, IPOLEAYPBl CAMOOOYUEHUS
Ha pocTmkeHne KOHKPETHBIX Lielned OOydeHHs HalpaBlICHBI
TEXHOJIOTUH: 3a/laHusl, KJIacCu4ecKas JIeKIHs, HTHPOPMallMOHHbIE

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

2 cemecTp

IMPUMCHSACMBIC TAaKTHUYCCKUC

Buanl v TeMbl 3aHATHI

KomnunuectBo
4acoB

dopmMmupyemsble
KOMIIETCHIINH

MexaHuKa

27

Jlexmms. Jlekmus 1. KunemaTuka u tuHaMuKa MaTepUalbHON
TOYKH, ITOCTYIIATEILHOI0 ABMKEHUS TBEPAOIr0 TEIA.

2

Jlexmms. Jlekmus 2. JluHaMuka BpamaTeIbHOTO ABUKEHUS TBEPAOTO
tesa. Pabora 1 dHEprusa B MeXaHuKe. 3aKOHBI COXPaHEHUSL.

[IpakTuueckoe 3austue. [lpaktuka 1. Kunemaruka u nuHaMuka
MaTepUuaJIbHOM TOYKH, TBEPJOTO TEIA.

[Ipaktuueckoe 3anstue. [Ipaktuka 2. Komtoksuym "Mexanuka".

JlaboparopHnas pabota. Jlaboparopuas padota 1. CtaTuctuueckas
00paboTKa PEe3yIETATOB DKCIEPUMEHTA.

JlaGopatopHas pabota. JlaboparopHas pabota 2. U3yuenue
3aKOHOB BpalllaTeJILHOro ABMKEHHS Ha MasgTHHKE Q0epOeKa.

3agaHus Ui CaMOCTOSITENIbHONW pabOThI, B TOM YHUCIIE BBIIIOJIHEHUE
PTP

1. ITpopaboTka TeopeTHUECKOro MaTepHaia rno remam (yueo.
nmocodue, AJeK. Kypce):

- DIIEMEHTHI PEIATUBUCTCKOM MexaHuKu. OCHOBBI CTIeIUaIbHON
TEOPHH OTHOCHTEIBHOCTH;

- DNIeMEHTBl MEXaHUKHU CIUIOLIHBIX cpefl. O0mue cBoiicTBa
JKUJIKOCTEN U Ta3oB.

2. BeinosiHeHNe WHANBUIYAIbHBIX TECTOBBIX 3aJaHUH (3JIE€K. KypC).
3. [ToaroroBka K BBHIIOJHEHUIO U 3aIIUTE (METOM. YKa3aHUs)
71a00paTOPHBIX PadoOT.

4. Pemenne nHAMBUAYATbHBIX 3a/1a4 (yue0. mocodue, deK. Kypc).
4. TToaroToBKa K KOJJIOKBUYMY (y4e0. mocobue, 31eK. Kypc) Mo
teme "MexaHuka'.

15

OIIK-1, VK-1

Mouiekyssipasi GU3UKa U TEPMOAMHAMHUKA

26

Jlexuums. Jlekus 3. MonekynspHO-KUHETUYECKAs! TEOPUs
HAEAILHOr0 ra3a. JIeMEHTHI CTATUCTHYECKON (DHU3UKH.

Jlexuus. Jlekus 4. OcHOBBI TepMoauHaMuKH. [Ipumenenne
MEPBOro Hayajia TEPMOJIMHAMUKHU K U30ITPOIIECCAM.
TepMoanHaMUYeCKUI ITUKIL.

IIpaktnueckoe 3ansaTue. [Ipaktuka 3. MonekynsipHO-KUHETHYECKAs
TEOPHsI UJCATbHOTO Ta3a. DJIEMEHTHI CTATUCTUYECKON (U3UKH.
OCHOBBI TEPMOAMHAMHUKH.

ITpakTnueckoe 3ansatue. [Ipakruka 4. KomioksuyM "MonekynspHast
(hu3uka u TepMoaguHaAMUKa'" .

JlaGopatopHas paborta. Jlaboparopnas pabota 3. Onpenenenue

OIIK-1, YK-1




Kod(durmenTa BI3KOCTH XXUAKOCTH 1o MeToay CTokca.

3agaHus U1 CAaMOCTOSTENIbHONU PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
PI'P

1. ITpopaboTka TEOpETUUECKOTO MaTepraiia o TeMam (y4eo.
nmocodue, AJIEK. Kypce):

- SIBneHus mepeHoca B razax. DMIMPUYECKHE YpaBHEHUS
nepenoca: Guka, ®ypre u HprotoHa.;

- Peanibnblii ra3. Ypasnenue Ban-nep-Baansca.

2. BoinonHeHnne MHIMBUYalbHBIX TECTOBBIX 3aJJaHU (3JI€K. KypC).
3. [loaroToBka K BBHIMOJHEHUIO U 3aIIUTE (METOM. YKa3aHus)
71ab0paTOPHBIX padoT.

4. Pemenne nHIMBUIYaTbHBIX 3a1a4 (y4e0. mocobue, 3ek. Kypce).
4. IlonroroBka K KOJUIOKBUYMY (y4e0. mocobue, 3JIeK. Kypc) 1o
teMe "MoiekyisipHast GU3HKa U TEPMOIUHAMHUKA' .

15

BJIEKT[)P['—IECTBO H MAarHeTus3m

55

Jlexuus. Jlexuus 5. 9HeKTpOCTaTI/I‘leCKOC I10JIC TOYCYHOI'O 3apsaa,
3apsAKCHHOro Téja.

Jlexnus. Jleknus 6. [I[poBOAHUK B AJIEKTPUUECKOM TTOJIE.
JIVDJIEKTPHUK B BICKTPHUISCKOM MOJIC.

Jlexnus. Jleknus 7. MarHuTHOE 1oJjie MOCTOSSHHOTO TOKa. 3apsij B
SJISKTPUYECKOM U MAarHUTOM HOJISIX.

Jlekiug. Jleknust 8. MarauTHOE OJIE B BEIIECTBE.
DIIEKTPOMArduTHAS WHIVKIIHS.

[TpakTuueckoe 3austue. [IpakTuka 5. DneKTpocTaTHYECcKOe MoJie
TOYEUHOTO 3apsJia, 3apsHKEeHHOTo Tena. [I[poBoaHUK B
AIEKTPUYECKOM MOJIE.

[TpakTrueckoe 3anstue. [IpakTrka 6. 3aKOHBI TOCTOSTHHOTO TOTO.
Kiaccuueckas Teopus 2JIEKTPOIPOBOJAHOCTH.

IIpakTnueckoe 3ansaTue. Ilpaktuka 7. MarautHoe nosie B BaKyyMme,
B BEUIECTBE. DJIEKTPOMAarHUTHASI MHIYKIIHS.

[TpakTueckoe 3anstue. [Ipaktuka 8. Komioksuym
"JJIEKTPHUUECTBO M MarHeTus3m'.

JlaGopaTtopHast pabota. JlabopaTopHas padora 4. M3yuenue
DIIEKTPOCTATUYECKOTO TOJISL.

JlaGopaTtopHas pabota. JlabopaTopHas padora 5. OnpenencHue
VIIeTBHOTO 3aps/a JIEKTPOHA METOJIOM MarHeTpOHa.

JlabGopaTtopHnas pabora. JlabopaTopHas padora 6.
DKCIEPUMEHTAIBHOE OMPEIeICHHE WHIYKTUBHOCTU KATYIIKH.

3amanus I CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
PI'P

1. I[TpopaboTka TeOpeTUYECKOTro MaTepraa o reMam (yueo.
nocoowue, MeK. Kypc):

- 3aKOHBI TOCTOSTHHOTO TOT0. Kmaccnueckast Teopust
AIIEKTPONPOBOTHOCTH;

- Yckopurenu 3apsbkeHHbIX yacTtull. Dddext Xomna.

2. BeinosiHeHNe WHANBUIYAIBHBIX TECTOBBIX 3aJaHUM (3JI€K. KypC).
3. [ToaroroBka K BBHIIOJHEHUIO U 3aIIUTE (METOA. yKa3aHUs)
71a00paTOPHBIX PadoT.

4. Pemenne MHAMBUAYATbHBIX 3a/1a4 (yue0. mocooue, deK. Kypc).
4. IToaroToBka K KOJIOKBHYMY (y4e0. mocobue, 37eK. Kypc) 1o
TeMe "DIEKTPUIYECTBO 1 MarHeTusm'.

30

WMuas koHTaKTHAs paboTa:

OIIK-1, YK-1




IloaroroBka kK PK3aMeHY

30

[TpoBeneHme sK3aMeHa 6

3 cemecTp

o Komnuectso | DopMupyemsie

Bunbl v TeMbI 3aHATHIA
4acoB KOMIETEHINH

Kose0anusi M BOJIHBI 49 OIIK-1, YK-1
Jlexuus. Jlekuus 1. OcHoBbl Teopuu Makceia. 2
DIIEKTPOMArHUTHAS TEOPHUS CBETA.
Jlexmms. Jlekmus 2. "apMoHnUeckue KojieOaHus U UxX 2
XapPaKTEPUCTUKH.
Jlexmms. Jlekmus 3. 3aTyxaromue U BeIHYKICHHbBIE KOJIeOaHMs. 2
Jlexuus. Jlekuust 4. Yrpyrue u 31eKTpOMarHuTHbIE BOJIHBI. 2
YpaBaeHnue Oeryuieii BosHbl. CTOsYNe BOJIHBL.
[TpakTaeckoe 3austue. [Ipaktuka 1. [apMoHudeckue KoneOaHus u 2
UX XapaKTEPUCTHKHU.
[TpakTnueckoe 3ansatue. [Ipaktuka 2. 3aTyxatouiue u 2
BBIHYJICHHBIE KOJICOAHMUSL.
[TpakTnueckoe 3anstue. [Ipaktuka 3. Ynpyrue u 2
3JIEKTPOMAarHUTHBIE BOJIHBI. Y paBHeHue Oerymieit BoaHbl. CTosiune
BOJIHBIL.
[TpakTueckoe 3austue. [Ipaktuka 4. CamocrosTenbHas paboTa 2
"Kosie6anus 1 BOJIHEL".
JlaboparopHas pabdota. JlabopaTopHas padora 1. OnpeneneHue 3
YCKOPEHHSI CBOOOTHOTO MAJICHUS C TTIOMOIIbIO 000POTHOTO
MasiTHUKA.
JlaGopaTtopHas pabota. JlabopaTopHas padora 2. OnpenencHue 3
CKOPOCTH 3BYKa B BO3AYXE.
3amanus 111 CaMOCTOSITEIbHOM pabOThI, B TOM UKCJIE BHIMIOJHEHNE
PI'P
1. ITpopaboTka TeOpeTUUECKOTO MaTepraia o reMam (yueo.
nocoowue, MeK. Kypc):
- DKCIIEpUMEHTAILHOE TIOJIYYCHHE DJIEKTPOMAarHUTHBIX BOJIH;
- [IpumeHeHme >1eKTpOMarHuTHEIX BOJIH. PaiocBsi3e.
2. BrinmonHeHne WHAUBUTYAIbHBIX TECTOBBIX 3aJJaHUM (JIEK. KypC).
3. [ToaroroBka K BBHIOTHEHUIO U 3aIIUTe (METOM. yKa3aHUs)
1abopaTOPHBIX padoT.
4. Pemienne MHIMBUAYAIBHBIX 3a1a4 (yuel. mocobue, dIeK. Kypce). 27
BoJiHOBasi 1 KBAHTOBAas ONTHKA 59 OIIK-1, YVK-1
Jlexuus. Jlekuus 5. IHTepdepenuns u audpakiiys CBETOBBIX BOJH. 2
Jlekuus. Jlekuusa 6. [lornomenne, paccestHue U TUCTIEPCUS 2
CBETOBBIX BOJIH. [oJisipyu3aliusi CBETOBBIX BOJIH.
Jlexuums. Jleknus 7. TennmoBoe n3nyyenue. KBanrosas reopust 2
I1aHKa.
Jlexuus. Jlekuus 8. Buemnuit pororddext. JkcriepuMeHTaIbHbIE 2
JI0Ka3aTeJIbCTBAa KBAHTOBOW MPUPO/IbI CBETA.
Jlekuus. Jlekuusa 9. Teopust CTpoOeHUS MHOTOAJIEKTPOHHBIX aTOMOB 2
¥ 00pa30BaHKUE ONTHUYECKUX CIIEKTPOB.
[Tpaktnueckoe 3anstue. [Ipaktuka 5. MUatepdepenus u 2
TG PAKIUS CBETOBBIX BOJIH.
[IpakTnueckoe 3ausarue. [Ipaktuka 6. BaumonaeiictBue cBeta ¢ 2

BCIICCTBOM. HOHHDI/ISaHI/Iﬂ 1 JUCIIEPCHUA CBCTOBBLIX BOJIH.




[IpakTuueckoe 3ansatue. [Ipaktuka 7. KBanToBas mpuponaa cBera. 2
TermnoBoe nsirydenue 1 GorodhdeKT.

[IpakTuueckoe 3austue. [Ipaktuka 8. Teopus crpoeHust 2
MHOT03JIEKTPOHHBIX aTOMOB M 00pa30BaHUE ONTHYECKUX CIICKTPOB.
[Tpaktuueckoe 3ansatue. CamocTosTenbHas padoTa "BomHoBas u 2
KBaHTOBAs ONTHKA'.

JlaGopaTtopHas pabora. JlabopaTopHas padora 3. M3yuenue 3
TUGPaAKIUU U3ITYICHUS Ta30BOTO Ja3epa Ha JUPPaKIIHOHHOMI

peIIeTKe.

JlaboparopHuas pabota. JlaboparopHas padora 4. OnpenencHue 3
JMHEWHOW JIMCIIEPCUH CIIEKTPAIbHOT'O arapara.

JlaboparopHuas pabota. Jlaboparopuas padoTta 5. 3
DKcriepuMeHTalIbHasl MpoBepka 3akoHa Credana-bosbpimana.
JlaboparopHuas pabdota. JlaboparopHas padota 6. M3yueHue 3

3aKOHOB BHeIIHero porodddekra. OnpenencHue HHTErpaIbHON
YYBCTBUTEIHHOCTH (OTODIIEMEHT.

3amanus A1 CaMOCTOSITEIIBHON pabOThI, B TOM YHCIIC BBITIOJHCHHE
PI'P

1. IIpopaboTka TEOPETHUECKOTO MaTepraia o remam (yueo.
nmocoOue, JIeK. Kypce):

- OcHOBHBIEC (DOTOMETPHUCCKHE XapaKTEPUCTHKHU CBETA;

- I'ma3 kak onruyeckast CucTeMa.

2. BeInoyiHeHHE WHAUBUYAIBHBIX TECTOBBIX 33JJaHUl (3JI€K. KypC,
AJIEK. KypC).

3. IloAroToBKa K BBITOJHEHUIO U 3AIIUTE (METO. YKa3aHHUS)
1abopaTOPHBIX padoT.

4. Pemenrie MHANBUAYAILHLIX 3a7a4 (yueb. mocoOue, dIIEK. Kype). 27

WHast koHTakTHAs padora: 0

Pasnen 5. METOJMYECKUE VKA3AHHUS JUISI OBVYAIOLIMXCS TI0 OCBOEHMIO
JIACHUTUIMHBI

W3yueHne MUCHMIIMHBI pEKOMEHAYETCS HadaTh C O3HAKOMJICHHs C paboyeil mporpammon, ee
CTPYKTYpOH U COJepKaHUEM pa3[enoB. YUeOHbIH MaTepual CTPYKTYpUPOBaH, H3y4YeHHE
JUCITUTLIAHBI OCYIIIECTBIISETCS B TeMaTH4eCKON MOCIIEI0BATEIHHOCTH.
3aHsITHA  JIEKIIMOHHOTO THIA JAIOT CHCTEMATH3MPOBAHHBIE 3HAHHWA 10  JMCUHUIUIMHE,
KOHIICHTPUPYIOT BHIMaHUE Ha HanOoJiee CIOKHBIX M BaXHBIX BOMpPOcax. Bo Bpemst JEKIIMOHHBIX
3aHSATHI PEKOMEH/IyeTCsI BECTH KOHCIIEKTHPOBaHUE y4eOHOT0 MaTepraa; oopamarh BHUIMaHHEe Ha
(GOpMYIHPOBKM M KaTEropuu, pacKpbIBAlOIIME CYTh NPOOJEMbl, SIBICHHUS WM IPOLECCca;
3a(huKCUPOBAThH BBIBO/IbI u NpPaKTUYECKHe pPEKOMEH 1Al H.
[ToaroroBka K 3aHATHAM CeMHUHAPCKOI0 THUIA BKIIIOYAET O3HAKOMJICHHE C
IUTAaHOM  JTAOOPaTOPHOTO 3aHATHS, PadOTy C KOHCIEKTOM JIEKIMH, BBITOJHEHHE JOMAITHETO
3a7aHus, paboTy ¢ y4eOHOW M y4yeOHO-METOJMUYECKOW JIUTepaTypod, HAyYHBIMH H3JAHUSIMHU H
AIIEKTPOHHBIMU  00pa30BaTENbHBIMU PECypcaMM, PEKOMEHJOBAHHBIMU pabodel mporpaMMmoi
JVICTIATUTAHBL.

CopepxaHuie caMOCTOSITEJILHOM PadoThI onpeiensiercs pabouell MmporpaMMmol JHUCHUILUIMHBI,
OIICHOYHBIMH ¥ METOJMYECKUMH MaTepuaiaMi, 3aJaHUSIMH W YKa3aHWSIMH MPEIoIaBaTels.
CamocrosTenbHas paboTa MOXKET OCYIIECTBIATHCS B ayJAMTOPHOW M BHEAYAUTOPHOH ¢opmax.
D¢ (eKTUBHBIM CpPEACTBOM OCYILECTBICHHUS CaMOCTOSATENBHOM pPabOTHl SIBISETCS 3JIEKTPOHHAs
nH(pOpMaIMOHHO-00pa3oBaTeIbHAsl Cpela YHUBEPCUTETa, KOTOpas oO0ecreuynBaeT JIOCTYN K
oOpa3oBaTenbHOl  mporpamme, pabodeil mporpaMme  JUCHUIUIMHBI, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM cUCTEMaM, TPOPECCHOHATIBLHBIM 0a3aM JaHHBIX U WH(OPMAIIMOHHBIM CIIPABOYHBIM
CHCTEMaM.

N3yuenne AUCIUTIIMHBI BKIIIOYAET BHITIOJHEHUE JabopaTopHbIX padot u PI'P.



[lepuoanunocTh mpoBeAeHMs, (OPMbI TEKYIIErO KOHTPOJIS YCIEBAEMOCTH, CHUCTEMa OICHUBAHUS

XoJa

OCBOCHUA JUCIUITIINH IpeaACTaBJICHBI B

paboueii mporpamme.

DopMOI TPOMEKYTOUHOM aTTECTALUU 110 TUCLUAILIMHE SIBJIACTCS 3a4€T, SK3aMEH.

Pa3nen 6.

MATEPUAJIBHO-TEXHUYECKOE 141

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIeueHne

YYEBHO-METO/JJUYECKOE

KomnuectBo
9K3EMILISIPOB MEYATHBIX
NoNe Crnucok UCoJIb3yeMOH JTUTEPaTyphbl M3/IAHUH, MMCIOLLXCA B
/1 OuOJIHNOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetu MuTepHer
YUEBHBIE, YYHEBHO-METOAMYECKHWE 1 HAVUYHBIE U3JJAHU S

1. |Tpodumosa, Tamcusi MBanoBHa. Kypc ¢usuku [Texcr] 80
[yueOHOE nocobue TSt MH)KEHEPHO-TEXHUYECKIX
cnernmansHocteid By3oB] / T. U. Tpodumosa. 22-¢ usn., crep.

MockBa: Akanemus, 2016. - 557, [1] c. ISBN 978-5-4468-
2840-1. Dx3emmuisapsl: Bcero 80.

2. |©@upranr, Eprenuit BnagumupoBuy. PykoBoACTBO K 11
pemeHuo 3a1a4 1mo Kypey oomeit ¢gusuku [Tekcr] : [yued.
nocodue AN CTYACHTOB BY30B IO TEXH. M TEXHOI.

HampaBJIeHUsM U criennanbHocTsM | / E. B. ®@upranr. U3z, 4-
e, uctp. CII6.: JIAHB, 2009. - 347, [1] c. ISBN 978-5-8114-
0765-1. Dx3eMmuisipsl: Bcero 11.

3. |Mexanuka [Tekcr] : nmabopatopusiii mpaktukym / 1. C. 2/

Macuc, A. C. Macnennukos, I'. 1II. Torenamsunu [u ap.];| https://portal.volgatech.net/b
MuHHCTEpCTBO HayKH U BbIciero odpazoBanus Poccuiickoii| 00ks/Mekhanika_2024.pdf
Oenepaunn, PI'BOY BO "lloBoimkckuil rocynapcTBEHHBIN

TeXHONOTHYecKnii yHuBepcuter". 2-¢ m3n. Momkap-Ona:

[rry, 2024. - 83, [1] c. ISBN 978-5-8158-2412-6.

DK3EeMIUISIPLI: BCETO 2.

4. |MonekynspHas ¢usuka. Tepmonunamuka [Tekcr] 134 /
7Ta0OpaTOPHBIA MPaKTHKyM : [UIs WHKeHepHO-TexHuuyeckux | https://portal.volgatech.net/b
CTeNUANIbHOCTEH W HampaBJeHUH MOArOTOBKH OakanmaBpoB] /| ooks/Bakieva_molekuliarnai
[I. P. bakuesa [u ap.] ; mox pea. A. C. Macnennukosa, M. E.|a_fizika_termodinamika_201
l'opneeBa; M-Bo oOpa3zoBanuss u Hayku Poc. Demeparum, 7.pdf
@denep. TrOC. OHOMKET. 00pa3. YUYpEKICHHE  BBICIIL
o6pazosanmst "[ToBomk. roc. Texxon. yH-t". Momkap-Oma:
nrry, 2017. - 87 c¢. ISBN 978-5-8158-1914-6.

OK3eMIUIIphL: Bcero 134.

5. |OnexrpuuectBo [Teker] : mabopatopusiit npakTukym / [JI. A. 269 /
I'puropseB u ap.]; M-Bo oOpazoBanus u Hayku PD, ®I'BOVY | https://portal.volgatech.net/b
BIIO "Tlosomx. Toc. Texson yH-T". Momkap-Omna: III'TY,|ooks/Grigorev_jelektrichestv
2012. - 118 c. ISBN 978-5-8158-1105-8. DK3eMILISAPHI: BCETO o0.pdf
269.

6. [Marmerusm [Tekcr] : maGopatopubiii npaktukym / [JI. A. 276 /
I'puropseB u ap.]; M-Bo oOpazoBanus u Hayku P®, ®I'BOY | https://portal.volgatech.net/b
BITIO "ToBomxk. roc. texuom. yH-T". Momkap-Oma: III'TY,|ooks/Grigorev_magnetizm_2
2012. - 102 c. ISBN 978-5-8158-1104-1. Dx3eMIuisipbl: BCEro pdf
276.

7. |BonnoBas ontuka [Tekcr] : mabopaTopHslil mpakTukym / I 15/




III. TNorenamBumu, A. C. Macnennukos, [[. C. Macac, JI. B.
Lenumesa; MUHHCTEPCTBO HAYKH W BBICHIETO OOPa30BaHUS
Poccuiickoit  ®@epeparun, DPI'BOY BO  "IloBoimkckuii
roCyZapCTBEHHBIN TE€XHOJIOTMYECKUI YHHUBEpPCUTET".
Womkap-Omna: III'TY, 2021. - 64, [1] c. ISBN 978-5-8158-
2231-3. Dx3emIuspsl: Bcero 15.

https://portal.volgatech.net/b
ooks/Volnovaya_optika_202

1.pdf

KBantoBass u singepnas ¢usuka [Tekct] : mabGopaTopHBII
MPAKTUKYM : [JUIsl CTYJIEHTOB 1-2 KypCOB BCEX TEXHHUYECKHUX
HalpaBJieHUH TOATOTOBKM U crernuanbHoctei| / I'. .
lNorenamBuu, M. E. T'opaees, C. B. KpacunsHukosa [u ap.].
; penaktop I'. L. T'orenmamBunu; M-BO HayKM M BBICII.
obpazoBanus Poc. ®enepannu, PI'6OY BO "lloBomk. roc.
texnon. yH-t". Momkap-Ona: III'TY, 2018. - 118 c. ISBN
978-5-8158-2020-3. Dx3emmisapsl: Bcero 18.

18 /

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

df

UeproB, Anekcanap ['eoprueBud. 3amayHuKk 10 (usmke
[Texcr] : [yueb. mocobue mns BTy30B] / A. I'. Uepros, A. A.
Bopo6beB. U3z, 8-e, mepepad. u non. M.: ®uszmariut, 2009. -
640 c. ISBN 978-5-94052-169-3. Dx3emmuisipsl: Bcero 271.

271

10.

I'paboBckuii, P. U. Kypc ¢usuku [DnekTpoHHBIN pecypc] :
yaeOHoe mocobue mis By30B / I'paboBckmii P. U. 14-e m3n.,
crep. Cankr-IlerepOypr: Jlanp, 2024. - 608 c. ISBN 978-5-

507-47391-5.

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

67019

6.2. MatepuanbHO-TeXHUYECKas 0a3a U MporpaMMHOE 00ecrieueHne

NoNo
n/a

Aynuropuu 11 IpoBe-
JIeHUs y4eOHBIX 3aHATHH,
CaMOCTOSTENIbHON pabo-
ThI U ITPOBEJIEHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

[TepeyeHb OCHOBHOTO 000PYAOBaHUS

[IporpammHuoe
obecrneueHue

200 (1)

KOMIUIEKT  TIPUBOPOB (1),
VYcraHoBKa A7 U3MEPEHUs TEIIOThI
napooOpazoBanus (1), YcranoBka ans
U3YYEHHUs] 3aBUCUMOCTH  CKOPOCTH
3ByKa OT  TeMIepaTypbl (D),
VYcTraHoBKa Al M3YYEHUS TETJIOBBIX
nporeccoB (1), VYcranoBka mus
UCCIIeI0BaHUS TETI0OEMKOCTH
tBepaoro tena (1), YcranoBka ist
OIIPEA.OTHOLIEHUS TEIUIOEMK. BO3IyXa
IIpU TOCTOSIH.JIaBJIEHUU U TOCT.00bE
(1), YcranoBka s ompeaeneHus
n3MeHeHnus sHTponuu (1), YcranoBka
Ui onpeneneHust KodpQuil. BI3KOCTU
Bozayxa (1), VYcranoBka  mus
OIpeeIeHUS K031l B3auMHON
mud¢y3un Bo3ayxa M BOASHOTO Hapa
(1), YcranoBka s ompeaeneHus
KO2(DPUIL. TETIIONIPOBOTHOCTH BO3IyXa
(1), VYcranoBka miig omnpeaeneHus
YHUBEPCAIBHON Ta30BOMl MOCTOSHHOMN
(1), Ycranoska nabopatopHas

Microsoft Office
Standard, Arent Dr.Web,

Kommiext 10 s
peneHus OCHOBHBIX
MMOJIL30BATEJILCKUX 3ajady,

BupryanbHelil IpakTUKYM
no ¢usuke mis BY3oB (B
2 yacTsx)




"Tupockon" ®M 18 (1), YcraHoBka
nabopatopHas "Mammna ATtByna"
®M 11 (1), YcranoBka nabopaTopHast
"MastHuk Makcsemna" ®M 12 (1),
YcranoBka mnabopatopHas "MasTHHK
HaksoHHBIN" ®M 16 (1), YcranoBka
nabopatopHas "Mastauk Ob6epOeka”
®M 14 (1), YcranoBka naboparopHas
"MasTHuk yHuBepcaiabHblii' ®M 13
(1), VYcranoBka nabopaTopHas
"Moayne FOnra u monyns casura "
®M 19 (1), YcranoBka naboparopHas
"Coynapenne mrapoB" OM 17 (1),
VYcraHoBka nabopatopHas
"YHuUISApHBI moaBeC € MyHIKoi"
O®M 15 (1), Kommuexr yueOHOI
mebenu (1)

216 (1)

ABTOMAT.yCTaHOBKA

J/MCCTIeNT.CBOWCTB IPOBO (D),
ABTOMAT.yCTaHOBKa JI/UCCIIEZIOBAaHUS
CETHETO (1), ABTOMAaTH3.CTEH/]
JI/ACCIIeIOBAHUA CBOIICTB (1),
AnmapaT Ay CO3JaHUST MarHUTHOTO
nonss MC-19 (1), brnox ymnpaBnenus
cnekrpomerpa SAMP (1), Usmepurens
RLC-metp (1), JIaBopaTopHblit cTeHn
"U3yuenue JTUDJIEKTPUYECKOU
NPOHHUIIAEMOCTH U JAMIILIOTHPL B
.01 (1), Monynp o6paboTku
mudpoeix  ganaeix  CT-20 (1),
Mounutop 19" ViewSonic TFT 19"
VA916 (3), MynbTUMeIUNHHBIHA
npoekrop Hitachi CP-S235W (1),
M®V i-SENSYS MF4018 Canon (1),
OCHUJUIOTPA® CT-93 (1), IIK
S404,2 400W/Intel  Core i3
540/xnaB., MBI, MOHHT. 21,5"
VA2248-LED (17), Ilpuntep HP
LaserJet Professional P1102 (1),
ITpuntep nazepusiii HP  Laser (1),
Cucremnsbiii  Omok  Cel 336/256*2
Mb/80Gb/ SVGA/DVD-RW/ (2),
Cnextpomerp OIIP 10- MUHU (1),
Oxpan Ha mrtatuBe 180 x 180 (1),

Microsoft Office
Standard, Arear Dr.Web,
Kommnekr I1O I
perieHus OCHOBHBIX
MOJIb30BATEIbCKUX 3ajad,
BupryanbHblii IpakTUKYM
no ¢usuke a1 BY3oB (B
2 yacTsx)

217 (I)

KommiexT yueOHoit mebenu (1)

Microsoft Office
Standard, Arent Dr.Web,
Kowmmekt I1O JIst
perieHus OCHOBHBIX
MOJIB30BATEIIbCKUX 3a7ad,
BupTtyanbHblil TpakTUKYM
mo ¢usuke mis BY30B (B
2 4acTIX)




219 (1)

Hocka aymautopHas 1000 * 1700 (1),
KOMIUIEKT TIIPUB.APUOH (1),
Jlabopatopnass ~ ycranoBka  "Ky0
Jlecn" (1), JlabopaTopHasi ycTaHOBKa
"JIuneitnbie CIIEKTPBI co
CHEKTPOMETPOM HU3KOTO
paspemenus" (1), JlabopaTopHas
yCTaHOBKa "Onpenenenune
MTOCTOSTHHOM [Tnanka" (1),
Jlaboparopuas yCTaHOBKA
"DnekTpuueckas MNPOBOJAUMOCTb B
MOJIYTIPOBOJHUKAX " (1),
JlaGopatopnast ycranoBka "Oddekt
3eebeka" (1), I[TPUBOP
KOMBUMHUMP.1114310 (1), YcranoBka
®IIB-05-3-4"Onpenenenue
MMOCTOSTHHOM TuhpaKIIMOHHON
pemetku" (2), Ycranoka ®IIB-05-4-
1 anga monmydyeHUST W UCCIIEJOBAHMUS
IOJISIPU30BAHHOTO cBeta" (1),
YcranoBka OIIK 08 (1), YcranoBka
®OIIK 11 (1), Kommuekr yueOHOI
mebenu (1)

Microsoft Office
Standard, Areat Dr.Web,
Kommekt 10 VIS
perieHus OCHOBHBIX
MOJIb30BATEIbCKUX 3ajad,
BupryanbHblii IpakTUKYM
no ¢usuke misa BY30B (B
2 yacTsx)

212 (1)

BOJIBTMETP VYHUBEPCAIJI (2),
KoHCcTpykinss W3  XpOMHPOBaHHBIX
MeTauIn4.Tpyook noa ¢popmar Al (1),

JlaGopaTopHas yctaHoBka "MocTt
Vurcrona"  UE302030-230  (2),
JlaGopaTopHas yCTaHOBKa
"HanpspkeHne IIJIOCKOTO

kongencaropa"UE301080-230  (2),
JlaGopatopHass ycraHoBka "TpyOka
Tomcona" UE307050-230 (2),
JlaGopatopHas yCTaHOBKa
"OneKTPOBAKYyMHBIN MIPUOOD € Y3KUM
nygKom"” UE307070-230 (2),
Jlabopatopusiii komiutieke JIKD-7 (1),
JlaGopatopubiii  kommiekc JIKD-7
"Onek (1), JlabopaTopHBIIT KOMILIEKC
JIKO-b (4), Ocuumorpad
aHaJIOTOBEIN 1*10MI'g
(10210040/190516/0002626/20)  (2),
Ocnumnorpad ananorossid 1*10MI'1g
(10210040/210416/0002035/41) (1),
ONeKTPOBAKYYMHBINH MPUOOP € Y3KUM
nmydykoM Ha ocHoBaHuu (1), Komruiekt
yueOHoM Mebemu (1)

Microsoft Office
Standard, Arear Dr.Web,
Kommiekt I1O JUISt
perieHus OCHOBHBIX
MOJIb30BAaTEIbCKUX 3a/ad,
BupryanbHblii IpakTUKYM
no ¢usuke a1 BY3oB (B
2 yacTsx)

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUITIMHBLI ®OHJ OLIEHOYHBIX

CPEJCTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HaA:
- YCBOEHHE TEOPETUUYECKOr0 MaTepuaia (00beM 3HaHHM, TITyOMHA YCBOCHHS ), TPEAYCMOTPEHHOTO




paboueit mporpamMmmoi;

- YMCHHC U3JIaraTb MaTcpual (‘IGTKOCTB, TpPaMOTHOCTD U3JIOKCHUA MaTCpUalia, TOYHOCTH U IMOJIHOTA
BOCIIPOU3BEICHHS Y4eOHOT0 MaTepuaa);

- YMEHHUE IPUMEHATHh TEOPETUYECKUE 3HAHMS IIPU PEILICHUU IPAKTUYECKUX 3aJaHUM.

[IIkaa onleHNBaHUs MPEICTaBlIeHA HUXKE.

YpoBeHb
c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHUS
KOMIIETEHIINHU
[Toporosbiii OOyuarommiics WMeeT 3HaHUsS OCHOBHOTO MaTrepuana,| yIOBJIeT-
YpOBEHb IPOSBISET YMEHHUE JIOTMYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTH B U3JIOKEHUM  Marepuaa,
HEIOCTaTOYHO TpPaBWIbHBIE (DOPMYITHUPOBKH, HCIBITHIBACT
3aTPyJHEHMS B BBIIIOJHEHHUH NIPAKTUYECKUX 3aJaHUMN.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTrPaMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE IIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB W 3a]ay, BIaJeeT HEOOXOIUMBIMU
HaBBIKAMH M MIPUEMAMH MX BBITOJHEHHS

Bricokuil ypoBeHb [OOyuaromuiics r1yOOKO M IMPOYHO YCBOWJI INPOTPaMMHBIN| — OTJIMYHO
MaTepual, I'paMOTHO M JIOTMYECKM CTPOWHO €ro Hu3jaraer,
JTaeT MCYEpIBIBAIOIINE OTBETHI HAa IIOCTABJIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBAETCS TEOPUSA C NPAKTHKOW, NPU ITOM
oOydaromuiics  He  3aTpyJdHseTCs C  OTBETOM  IpH
BUJIOM3MEHEHNH 3aJJaHUs, CBOOOHO CIPaBIIsIETCs € 3aa4aMH,
BOIpOCAaMM ¥ JAPYTMMHU BHJIaMU TPUMEHEHUS 3HAHHM,
MOKa3bIBaeT 3HAKOMCTBO C MOHOTpaduuyecKod JIUTepaTypoi,
NepUOANYECKUMH U3JAaHUSIMU, [PaBUIBHO OOOCHOBBIBAET
NPUHATBHIE peIIeHUsi, CBOOOJHO BIaJEeT Pa3sHOCTOPOHHUMHU
HaBbIKaMU, IpUEMaMH BBIITOJIHEHUS IPAKTHUECKUX paboT

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

Texymuii KOHTPOJb YCIEBAaEMOCTH OOECIeYMBaeT OICHUBAaHHE XOJa OCBOEHUS JHCLUIUIMHBI
(MOMyJIsl) ¥ IPOU3BOAMTCS C IPUMEHEHUEM TEXHOJIOTUU PEHTHHIOBOTO KOHTPOJIS B COOTBETCTBUU C
TEXHOJIOTMYECKOM KapTOM JuCHUIUIMHBL. 1lopsAIoK cOCTaBiIeHHs TEXHOJOTHYECKOW KapThl H
QITOPUTM  TPOBEJCHUS MPOLEAYPhl OIEHMBAHUS BHUJOB  JIEATENBHOCTH  OOYyYarolIuxcs,
HAIpaBJIEHHBIX Ha OCBOGHHME 3HAHWW, yMEHUMN, HABBIKOB W/ WJIM ONbITA JAEATEIbHOCTH, II0
HaAKOIUTEJIbHOW cHUCcTeME B OallTax yCTaHaBIMBaeTcs nojoxeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. [IpoMexyTOUHAs aTTECTAIHs 00YJarOIIUXCS
[IpomexxyTouHast arrectanusi 0Oy4YarOIMUXCsl HAMpaBjieHa HAa OICHUBAHHME PE3YIHTATOB OOyUEHUS
MO TUCIUILIMHE (MOYJII0) ¥ POBOIUTCS C UCIIOJIb30BaHUEM (DOH/IOB OIIEHOYHBIX CPEJICTB.

[TpuMepbl TUMOBBIX KOHTPOJBHBIX 3aJaHMi U3 0a3bl (OHIA OLEHOYHBIX CPEICTB I10
00pa3oBaTeNbHON IPOTrpaMMe.

MexaHuKa

1. Koneco pagnycom 10 cm BpalaeTca BOKPYr HEMOABUMKHOMN OCU. 3aBUCMMOCTb IMHEMHOM CKOPOCTU ToYeK




Ha oboAe Koneca OT BpeMeHu 3agaeTca ypasHeHnem V=3t+t? (cm/c). Kakasa dyHKLMA onucbiBaeT
33aBMCMMOCTb YI/I0BOI CKOPOCTU OT BPEMEHN?

1) 0,003t+0,001t2

2) 3+2t

3) 30t+10t2

4) 0,3t+0,1t?

2. Mpwn nycKe aneKkTpoABuraTens AKopb Nprodbpen momeHT nmnyabca 35 [K-c. B TedeHne Kakoro
BPEMEHWN HA AIKOPb AEeNCTBOBAN MOMEHT CUAbl BEUUYNHON 7 H-m?

3. MNoTeHUManbHana aHeprua YacT1ubl 3agaetca dyHKumel. U=xyz. Yemy paBHa paboTa no nepemeLleHuno
aToM yactnubl M3 1. A (1,1,1) B 7. B (2,2,2) (JaHHble npuBeaeHsl B cucteme CU)?

MoneKynapHasa pusnka m TepmoguHaMmmKa

1. F'ennin n Bogopoa nmetot TemnepaTypy 300 K. YKarkute oTHoLWEHWE YMcaa cTeneHen ceoboabl MONeKy
3TMX rasos.

2. fiBneHue anddysum meetT MecTo Npu HaNNYMUU TPAAMEHTA ...
1) Temnepatypsl

2) KOHUEHTpaLumm

3) CKOPOCTW C/IOEB KUAKOCTU U/IN Ta3a

4) aneKkTpuyecKoro 3apaaa

3. Ecam C—TennoemKocTb naeanoHoro rasa, C=0 cootseTtcTsyeT ...
1) nsobapHomy npoueccy

2) nsoxopHomy npoueccy

3) M30TEPMUYECKOMY CKATUIO

4) N30TepMUYECKOMY PaCLUMPEHUNIO

5) agmnabaTnyeckomy npoeccy

INeKTpMUYeCcTBO U MarHeTU3m

1. ToyeyHbIl 3apag +0 HaXo0AWUTCA B LEHTPe chepuyeckoi NoBepxHOCTU. YTO NPOM30AAET C MOTOKOM
BeKTopa E, ecnn chepy 3ameHnTb Kybom TOro e obbema?

1) He nameHutca

2) Yeenmuutca

3) YMmeHbluunTCa

2. NNOCKNI BO3AYLWIHbIA KOHAEHCATOP 3apAAW/IM OT UCTOYHUKA NOCTOAHHOTO HANPAXKEHUA U OTKAKOYUAN.
KaK U3MeHUTCA 3Heprua KOHAEHCATOPa, eC/IM NAOWAAb NepPeKpbITUA 06KNAA0K KOHAEHCATOPA YBE/IMYNUTD B
2 pasa, a paccToaHMe MeXAY HAMU YMEHbLNTL B 2 pasa’?

1) He nsmeHutca

2) YBenuuutca B 2 pasa

3) YmeHblumnTca B 2 pasa

4) YeenunuuTtca B 4 pasa

5) YmeHblunTca B 4 pasa

3. MpOTOH BAETaeT B 0AHOPOAHOE MArHUTHOE noje NepneHAMKYNAPHO AMHUAM MArHUTHON MHAYKUMMK U
HauMHaEeT ABUIaTbCA MO OKPYKHOCTU. MpY yBENUYEHUM KMHETUYECKOWN SHEPTMM NPOTOHa (v<<c) B 4 pasa
pagunyc OKPYKHOCTU



1) ymeHbLlIMTCA B 2 pasa
2) ymeHbLwunTCA B 4 pasa
3) yBennuutcs B 2 pasa
4) yennuutca B 4 pasa
5) He nsmeHuTca

Kone6aHua v BonHbI

1. MOMEHT MHepuMn PU3MYECKOro MasTHUKA YBEIMUYUAM B 8 pas, a PACCTOAHWE OT OCK BPALLEHUA A0
LeHTpa mMacc — B 2 pas3a Npu HEM3MEHHOM macce MasaTHMKa. Mpn 3ToM YacToTa KonebaHuit MasTHUKa
1) yBenmunnacb

2) ymeHbLlIMNach

3) He usmeHuNacb

2. MINOTHOCTb NOTOKa SHEPrMK BO3POCAa B 2 pPasa, a CKOPOCTb PAacnpoCTpaHeHMs BOAHbI — B 4 pasa. Mpu
3TOM 06bEMHAsA MNOTHOCTb SHEPTUK

1) ymeHblUMNACh

2) yBenmuunnacb

3) He usmeHuNacb

3. KonebaTtenbHbl KOHTYP COCTOUT U3 KOHAEHcaTopa eMKOoCTbio C M KaTYLWKN MHAYKTUBHOCTbIO L. AKTUBHOE
conpoTtusneHune KoHTypa R. Ecav MHAYKTUBHOCTL L KOHTYpa yBeIMYUTb, OCTaBAAA OCTa/ibHble MapameTpbl
HEM3MEHHbIMW, TO BpEMA penaKkcaumnm

1) ymeHbLumMTCA

2) yBenmuutca

3) He nameHuTCA

BonHoBasa 1 KBaHTOBaA ONTUKA

1. Mpwn BpaweHnn aHanmn3aTopa BOKPYr HanpasaeHua pacnpoctpaHeHma ECTECTBEHHOTO cserTa ...

1) MIHTEHCMBHOCTb CBETA 33 aHA/IM3ATOPOM U3MEHAETCA OT HYIA 4,0 MAaKCMMa/IbHOrO 3HaYEeHUs B
3aBMCMMOCTHM OT yrJ1a MOBOPOTA aHaaAM3aTopa.

2) NHTEHCMBHOCTb CBETA 33 aHA/IM3aTOPOM He 3aBUCUT OT Yr/1a NOBOPOTA aHaIM3aTopa.

3) MHTEHCMBHOCTb CBETA YMEHbLUAETCA B 2 pasa OT ero MakCMMasibHOTO 3HAYEHMA B 3aBUCMMOCTM OT Yrna
NoBOPOTa aHaAN3aTopa.

2. Habntopaetcs ssneHune BHewHero ¢otoaddekTa. MNpn atom ¢ ymeHblieHem A/IMHbI BOJTHbI
nazatoLLero CBeTa yBean4yarcs...

1) KpacHas rpaHunua ¢oToadpdekTa

2) BE/IMUMHA 33EPKMBAIOLLEN PAa3HOCTM NOTEHLUMAN0B

3) aHeprusa ¢oToHOB

4) KMHeTUYeCKas IHePrusa 31EeKTPOHOB

5) paboTa BbIXxoAa 31EKTPOHOB U3 MeTaNa

3. NneHka (n=1,5) ocBelleHa NajatoWmMmmM NepneHANKYAAPHO KenTbimu aydamm (600 Hm). Mpu Kakoi

HaMmeHbllen TonwwmHe nneHka B OTPAXKEHHOM cBete 6yaeTt KasaTbcs YepHoii? OTBET BBEAUTE B HM.

HYNEBOW BUNET

Bonpoc 1. CTpoeHue BelecTBa: MonekyaapHaa pusmka 1 TepMmogmMHamMmmKa, CTaTUCTUYECKUI U



TEPMOAMHAMUYECKNI METOAbl UCCIeA0BAHMA BELLLECTBA, TEPMOANUHAMUYECKNE NapaMeTPbl.

Bonpoc 2. Sn1eKTpUYecKuii NPOBOAHMUK: EMKOCTb YeAMHEHHOTO NPOBOAHMKA, KOHAEHCATOPbI, EMKOCTb
KOHAEeHCcaTopa, coeAnHeHNe KOHAEeHCaTOPOB.

MpaKkTuyeckoe 3agaHue. Teno, ABMrascb BEPTUKANBHO BBEPX, NOAHANOCH Ha BbicOTy ho = 10 m. Yepes

KaKkoe Bpema t OHO ynageT Ha 3emto? Ha KaKyto BbIcOTy h nogHUMeTCA TeNo, eCnr HavyaibHYHO CKOPOCTb
Tena ysBennmunTb Basoe?

[IepeueHs BOMPOCOB i MTPOBEICHUS TIPOMEXKYTOUYHON aTTeCTalluU



Bonpocbl K 3K3ameHy (2 cemecTp)

1. MaTtepuanbHan To4YKa, abcotoTHO TBepaoe Teno. Cuctema otcyeTa. TpaeKkTopus, NyTb, NepemeLLeHune.
2. MocTtynaTtenbHoe ABuKeHue. BekTop cpeaHen ckopocti. MrHoBeHHasa ckopocTb. CpegHsan nyTesas
CKOpPOCTb.

3. CpegHee yckopeHme. MrHoBeHHOe ycKopeHue. BeKTop NONHOIO YCKOPEHMA N ero CoCTaBaAloLme.

4. unkeHne maTepuanbHOM TOYKM NO OKPYKHOCTU. YToN NOBOPOTa, YI/10Bas CKOPOCTb, Yr/10BOE
yCKOpeHue.

5. CBAA3b Yr/10BbIX U IMHENHbIX BE/IMUYUH.

6. MepBbIt 3aKoH HbloToHA. MHepuManbHble cucTembl oTcyeTa. [oHATUE MHEPTHOW M rPaBUTALMOHHOM
macc.

7. MoHaTne cunbl. Bropoi 3akoH HbtoToHa. Mnyabe Tena n MMNyabc cubl. 3aKOH U3MEHEHMA MMIMYbCa
Tena. YpaBHeHMe ABMXKEHUA B ANHAMUKE.

8. Bzaumogencreme ten. Tpetuit 3akoH HbtoToHa. mnysibe cnuctemol TeN. 3aKOHbl USMEHEHUSA U
COXPaHEeHMA UMMYbCa MEXaHNUYECKOM CUCTEMDbI.

9. LleHTp macc. YpaBHeHue ABUXKEHUA LeHTpa macc.

10. NoHATMe paboTbl B MexaHUKe. PaboTa NOCTOSHHOW 1 NepeMeHHOM CUAbl. MOLLHOCTb.

11. NoHATME 3HEeprMn B mexaHnKe. KMHeTUYECKaa sHeprus.

12. NoTeHumanbHasa sHeprua. CBA3b MeXKAy NOTEHUMANBbHOM SHEPTUEN U CUNOA.

13. MonHaa mexaHN4YecKana sHeprua. 3aKoHbl U3AMEHEHUA N COXPAHEHUA MNOJIHOM MeXaHUYECKOM IHEpPTUN.
14. MHamMuKa BpaLLaTeNbHOro ABUMKEHUA. MOMEHT MHEPLIMN MATEPUASIbHON TOYKKU, CUCTEMDI
MaTepuanbHbIX TOYEK, Tena. Teopema LTeliHepa.

15. KnHeTuyecKas aHeprma spawatowieroca Tena. KWHeTn4eckan sHeprma tTena, y4acTeyoLw,ero Bo
BpaLLaTeNbHOMOCTYNaTe/IbHOM ABUMNKEHUN.

16. MOMEHTbI CUbl OTHOCUTENIbHO TOUYKU U OTHOCUTENIbHO OcK. PaboTa npu BpallaTeibHOM ABUNKEHUN.
OcCHOBHOE€ ypaBHEHUE ANHAMMKM BPALLATE/IbHOIO ABUMMKEHUA.

17. MoMeHTbI UMNYAbCa MaTePUAIbHON TOYKN OTHOCUTESIbHO TOYKMN M OTHOCUTEIbHO OCcU. MOMEHT
MMNYNbCa TeNA OTHOCUTENIbHO OCKU. 3aKOH COXPAaHEHMA MOMEHTA MMNY/IbCA U ero NPUMEHEHMNE.

18. MoneKkynapHas pusMKa n TepmoanHammka. CTaTUCTUYECKUIA U TEPMOLMHAMUNYECKMIA METObI
nccnenoBaHMA BelecTsa. TepmoanHammyeckue napameTpebl.

19. NpeanbHbI ra3. 3akoHbl MAeabHOTO rasa. OCHOBHOE ypaBHEHUE MOIEKYNSPHO-KMHETUYECKOM TeEOpPUM
naeanbHoro rasa.

20. 3akoH Makcsenna o pacnpeneneHnum MoNeKyn NaeanbHOro rasa no CKOPoCTam

21. bapomeTpunueckas ¢opmyna. Pacnpegenerme bonbumaHna.

22. Yucno cteneHein cBoboabl MONEKYbl. 3aKOH PAaBHOMEPHOTO pacnpeaeieHma SHepPrmm no cTeneHam
cBob60abl MONEKYN. BHYTPEHHAN 3HEPrns naeanbHOro rasa.

23. Tennota u paboTa. MNepBoe Hayano TepMoaANHAMUKK. MprMeHeHMe NepBoro Havyana TepMogMHaMUKU
K pPa3/IM4yHbIM NPOLLEeCCaM.

24. TennoemKocTb. YpaBHeHMe Manepa. Prusnyecknini cMmbic/l YHUBEPCANbHOM ra3oBoO NOCTOAHHOMN.

25. Agmnabatuyecknin npouecc. YpaBHeHue MyaccoHa.

26. TepmoanHammyecknit unkn. KNA ymkna. Obpatumele u HeobpaTumsblie npouecchl. Linkn KapHo.

27. OHTponua. CTaTUCTUYeCcKoe TONIKOBaHUE SHTPONUKU. BTopoe Hauano TepmMmoguHaMUKK.

28. dnekTpocTaTnyeckoe nose. HanpAaKeHHOCTb 3NeKTpOoCcTaTUYecKoro noaa. lNoae ToyevyHoro 3apaaa.
MprHUMN Cynepno3snumnm 3NeKTPoCcTaTu4eckoro noada. CMaoBble IMHUN 3NEKTPOCTAaTUYECKOro NoAA.

29. [oTOK BEKTOpPA HAaNPAXEHHOCTU 3/IeKTPOCTaTUYeCcKoro nond. Teopema aycca Ana aNeKTpUYecKkoro
nons B Bakyyme. MpumeHeHne Teopembl Faycca K pacyeTy 3/IeKTPOCTAaTUYECKUX NOJIEN 3apAXKEHHOM
6eCcKoOHeYHOM NA0CKOCTU, chepbl, Wapa U UMANHAPA B BaKyyMe.

30. MoTeHuMan aNeKTPOCTaTUYECKOro NonA. PasHOCTb NOTEHUMaNoB. CBA3b MeXAY HaNPAXEHHOCTbLIO U
noTeHuManom. IKBMNOTEHLNANAbHbIE MOBEPXHOCTU. PaboTa No nepemeLlLeHUto 3apaaa B nose.

31. MpoBOAHMK B 31EKTPOCTAaTUYECKOM Nosie. EMKOCTb yegMHEHHOro npoBoaHmKa. KoHaeHcaTopel.
EmKocTb KOHAeHcaTopos. CoegnHeHMe KOHAEeHCAaTOPOB.



32. DHeprma cMCTeMbl 3IEKTPUYECKUX 3aPAL0B. DHEPrma 3apAXeHHOro NpoBoAHMKA N KOHAeHcaTopa.
3Heprua anekTpuyeckoro noas. O6bEMHan NJOTHOCTb SHEPTUN.

33. naneKkTpuK B aneKTpuyeckom nonae. Nonapusayma ManeKTpUKoB.

34. dneKTpuYecKoe noJsie B AM3NeKTpuKe. AInaneKkrpnyeckan NnpoHNLAEMOCTb. BEKTOp afieKTpuyeckom
MHAYKLUMN.

35. 3aKoHbl NOCTOAHHOrO TOro. Knaccmnyeckana Teopua aNeKTponpoBOAHOCTH.

36. MarHutHoe noJsie. BeKTop MmarHMTHOM MHAYKUMWU. CUI0BbIE IMHUM MarHUTHOIO NoAs.

37. MarHuTHoe noJie NnpoBoAHMKA € TOKOM. 3akoH buo-Casapa-/lannaca. lMpuHuun cynepnosnuunm
MarHuUTHbIX Nose.

38. [lelicTBME MarHMTHOrO NoJA Ha NPOBOAHWUKM C TOKOM. Cnna Amnepa.

39. [leiicTBME MArHUTHOIO NOJIA HAa ABMKYLMECS 3apaabl. [BUKEHNE 3apAXKEHHbIX YacTuL, B
3/1IEKTPUYECKOM M MAarHUTHOM nonsx. 06o6bweHHan cuna JSlopeHua.

40. PaboTa no nepemeLleH1Io NPOBOAHNKA U KOHTYpPa C TOKOM B MarHMTHOM Mnose.

41. MarHuTHoe noJe B BellecTse. [lna-, napa- n peppomarHUTHbIE BELLECTBa.

42. INneKTpoMarHMTHasa MHAYKUMA. ABneHne camomHayKkumn. 3akoH ®Papaaes. Mpasuno JleHua. Tokn Pyko.
43. 3Heprusa marHUMTHoro nosiAa. O6bemHana NJOTHOCTb SHEPIUM MArHUTHOIO NOJIA.

Bonpocbl K 3a4ety (3 cemecTp)

1. OcHoBbl Teopun MakcBenna. PacnpoctpaHeHne nepemMeHHOro 31eKTPOMarHUTHOTO NOAA B BUAE BOJIHbI.
2. KonebartenbHble npouecchl. FTapMoHMYecKme KosiebaHUs U UX XapPaKTEPUCTUKM.

3. MexaHun4yeckue rapMmoHuyeckme konebaHma. FapmoHnyeckmii ocumnnatop. MpyKUHHbIN, GU3NYECKUI 1
MaTeMaTMYECKNIN MAATHUKMN.

4. CBoboAHbIe 3NEKTPUYECKNE TAaPMOHMNYECcKMe KonebaHusA B KosiebaTesibHOM KOHTYype.

5. CnoxKeHune rapmoHMYecKkux KosnebaHuii ogHOro HanpasaeHUa U O4MHAKOBOM YacTOTbI.

6. CnoxkeHue AByX B3aMMHO NepneHaUKYNApHbIX KonebaHUi 0AMHAKOBOM YacToTbl.

7. 3aTyxatowme konebaHma. ABToKo1Ie6aHUsA. BbIHyKAeHHble KonebaHus. PesoHaHc.

8. BonHbl. NMpupoga u knaccudmKkauma BoH. YpaBHeHWe beryuieli BONHbI. XapaKTepucTMKa BosH. ®a3osasn
CKOPOCTb BOJIHbI.

9. MpuHLMN cynepno3numm BoaH. UHTepdepeHuns BonH. CToaume BOHbI.

10. 3neKTpOMarHUTHbIE BOJIHbI U UX CBOMCTBA. BekTop YMoBa-lMNoMHTUHTa.

11. OTparkeHne 1 NpenoMIeHMEe 3IEKTPOMArHUTHBIX BOJIH Ha rPaHuULLe pas3aena ABYX AMIJIEKTPUYECKUX
cpea.

12. UHTepdepeHLma cBETOBbIX BOJIH. YCI0BMA MAaKCUMyMa U MMHUMYMa Npu nHTepdepeHumnmn. OnbIt
HOHra.

13. AndpaKuma cBETOBbIX BOH. YCI0BUA HabatogeHna andpakumu.

14. NpuHumn MNonreHca-dPpeHens. Metog 30H PpeHens.

15. Andpakumna PpayHropepa Ha NIOCKOM LWLenn Npu HOPMaJbHOM NaZEHUN CBETA.

16. Andpakuma ®payHrodepa Ha ANDPAKUNOHHOM peLLeTKe.

17. Ancnepcua cBeTOBbIX BOJH. HOpManibHaA M aHOMasibHaA anucnepcus.

18. MNonapnsayma cBeTOBbIX BOJH.

19. TennoBoe M3NIyYEHUE M Er0 XapaKTePUCTUKN. ABCONIOTHO YepHOE Teno.

20. 3akoH Knpxroda. PaBHOBECHOCTb TENIOBOTO U3yYEHUS.

21. 3akoHbl CtedaHa-bonbumaHa, cmelleHnsa BuHa.

22. dopmynbl Penea-AxunHca u MNnaHKa. M'Mnotesa o KBAHTOBOW NpUpPOAE TENIOBOIO U3/TyYEHUS.

23. Buapl doTtoaddeKTa. 3akoHbl BHewHero ¢potoaddeKkta. YpasHeHUe DNHLWTENHA A1A BHELIHEro
doToadpdekra.

24. 3Heprua. Macca n MnynbC CBETOBbLIX KBaHTOB. [laBneHue ceeTa.






