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Cnucox JOKYMEHTOB H MaT€pPUAJTIOB

1. [lepeueHs MIaHUPYEMbBIX Pe3yIbTATOB 00YUYEHHS MO TUCHUIUIMHE, COOTHECEHHBIX C
YCTaHOBJICHHBIMH B 00pa30BaTeNbHON MpOTrpaMMe HHIMKATOPAMH JOCTHKEHHUS KOMIIe-
TEHIINHI

2. [lenb 1 MECTO TUCIHUIUIMHBI B CTPYKTYPE 00pa30BaTEIIbHON MPOTpaMMBbI

3. Conepxanne pabodeit mporpammbl (00bEM TUCHMIUIMHBI, TUIIBI U BUIBI YUEOHBIX
3aHATUH, Y4eOHO-METOINYEeCKOe 00eCIIeYeHne CaMOCTOSTETbHON PabO0Thl 00YUYaIOIINXCS) -
(IIpunosicenue Nel)

4. @DOHI OLIEHOYHBIX CPEJICTB MO JUCIUILINHE

4.1. IlepeueHb MHIMKATOPOB AOCTHKEHUSI KOMIIETEHLUN C yKa3aHHEM IUIAHUPYEMBIX pe-
3yJIBTaTOB OOYUYEHHS MO JUCHHUTUINHE (MOIYIIO), COOTHECCHHBIX C YCTAaHOBJIICHHBIMH B 00-
pa3oBaTeNbHOI MporpaMMe WHIUKATOpaMU JTOCTHXKEHHUS KoMmreTeHIui. Onucanue moka-
3areNeil U KPUTEpUEB OIICHUBAHMS PE3yJTATOB OOYYCHHS MO TUCITUILIMHE (MOIYIIO),
OTHCAHUE KA OI[CHUBAHU

4.2. TunoBBIC KOHTPOJILHBIC 3aJaHUS WU WHBIC MaTepUalbl, HCOOXOIUMBIE [Tl OIICHUBA-
HUSl Pe3yJbTaTOB OOYYEeHHsI MO AUCLUUILIMHE (MOMAYIIO), COOTHECEHHBIX C YCTAaHOBIECHHBI-
MU B 00pa30BaTeIbHON MporpaMme WHIUKATOpaMu JOCTHKEHHS KOMIleTeHUIu. MeTtoau-
YecKre MaTepuaibl, ONpPEIeNISIONINe MPOIeaypbl OIICHUBAHUS Pe3yJbTaTOB OOYUEHHUS 1O
JTUCIHUTITIHE (MOJTYJIIO)

5. Y4eOHO-MeToAMYeCKOe U HHPOPMAIIMOHHOE 00eCcIIeuYeHNe JUCITUTITMHBI

5.1. TlepeyeHb OCHOBHOW W JOIMOJHUTEIHHON yueOHOW JUTEpaTyphl, HEOOXOTUMOM s
OCBOCHHUSI JUCITUTUIMHBI

5.2. Ilepeyenb pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM cetn «HTepHeT» U
IPOrPaMMHOTO 00ECTICUeHUS, HCOOXOUMBIX JUISI OCBOCHHUS TUCITUTUIAHBI

6. MaTepI/IaHBHO'TeXHI/I‘IeCKaH 621321, H606XOI[I/IM8.${ AJIL OCYHICCTBJICHUA o6pa30Ba—
TCJIBHOT'O IMpouccca 1o JUCHUIIIINHE

7. [Ipunoxenne 1
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1. TlepeyeHb
COOTHECEHHbIX

nnaHNpyembix

(o3 YyCTAaHOBJI€EHHbLIMU B

pe3ynbTaTtoB

nHAUKaTopamMu OCTUXKeHUsA KOMNeTeHUUn

ITo nToram ocBoeHUS JUCHUITIIMHBI O6yanOHlHﬁCH JOJDKEH JOCTHUYb CIICAYIOIINX PE3YJIHTaTOB

oby4yeHusn
obpasoBaTenbHOMN

o0yueHHS:
Kareropus
®opmupyemas Kon u HaumeHoBaHue
(rpynmna) Pe3yabTaTsl 00yueHus no
. KOMIIeTeH Ul HHAMKATOPA J0CTHKEHUSI
KOMIeTeHIuii JUCHUIIIHHE

(c ykazaHueM Koja) KOMIIeTEHIIUU

OIIK-2. Cmnoco- OIIK-2.1. 3nare coBpe- 3HaTh COBpeMEHHbBIC (u-
OcH mNPOBOAWTH IIOX | MEHHbIE (H3MUECKHE MOJE- | 3MYECKHE MOJIEIH U COICPKAHHE
Hay4YHBIM PYKOBOJ- | IH M COJEpXKAaHHE CyIIe- | CYIECTBYIOIMX  (DH3MYECKUX

CTBOM HCCJIEIOBaHHE
Ha OCHOBE Cyllle-
CTBYIOIIIUX METOJIOB B
KOHKPETHOH o06nacTtu
npodheCCUOHATBHOM
JIeATETbHOCTH

CTBYIOILIUX (usnveckux
METOJIOB HUCCJIeJOBAaHUM

METO/IOB MCCJICIOBAHMIA

OIIK- 2.2. Ymers npu-
MEHSATh PU3MYECKUE METO/IBI
HCCIIEeI0BaHUI

YMeTh TpUMEHATH (Hu-
3UYECKHE METOJBl HCCIEHO0-
BaHUM

OIIK-2.3. Bnanets
CIIOCOOHOCTBIO ITPUMEHSTH U
MOAU(DHIUPOBAT cyle-
CTBYIOIIME (PH3UYSCKUE MO-
JeMd Ul pelieHHs 3a7ad B
obmacTu mpogecCHOHATBHOM

Brnaners cnocoOHOCTBIO
NPUMEHATh ¥ MOJU(UIHUPO-
BaTh CyLIeCTBYyMoIne (U3M-
YeCKHe MO IS PeLIeHHs
3amad B o0macTu mpogeccuo-
HaJIbHOH AeATeNbHOCTH

no AucuMnuHe,
nporpamme

JCATCIBHOCTHU

2. Llenb n MecTo AUCLUNIINHBLI B CTPYKTYpe o6pa3oBaTesibHOW NporpaMmmbil

JucuuruinHa « Puzuxa» OTHOCUTCS K 0053amenbHoll YacTu.

JucuuninuHa usyyaercst Ha 4 Kypce B 1 cemecTpe.

Ienu n3ydeHus: AMCUUIUIMHBL: 3aKJIIOYACTCS B U3JI0KEHUHM (DU3UKU KaK eIMHON HayKH, OIH-
patotneiicst Ha pyH/1aMEeHTaJIbHBIE 3aKOHBI, 0000IIAIOIINE MHOYKECTBO OMBITHBIX (PAKTOB

3amaueil AMCLUUIUIMHEI SBIsETCS (OPMHUPOBAHUE 3HAHUM, (PyHIaMEHTaIbHBIX MOHIATUN (HU-
3UYECKUX TNpoleccoB, (JOPMUPOBAHME YMEHUN MPUMEHSAThH 3TH 3HaHMs Ha npakTuke. Obdecneye-
HUE MOHUMAaHMs CTYACHTaMM CBS3U MEXAy (PU3MYECKMMM HPUHIMIIAMUH U OCOOCHHOCTSIMU HMX
MIPAaKTHYECKOr0 PUMEHEHHS.

Jist ocBOeHUS TUCUMILIMHBI « DU3HMKa» UCIIONBb3YIOTCA 3HAHWS, YMEHUSA U BUJIBI JEATEIbHO-
CTH, c(OPMUPOBAHHBIE B IpOLECCE U3YUYECHUs NpeamMeToB «Du3uka» Ha MPEIbIayLIEM YPOBHE
0o0pa30oBaHus, a TAKXKe OCBOEHHBIX B paMKax OakanaBpuara AMCUUIUIMH: « TeopeTnyeckas Mexa-
HUKa», «Marematudeckuil ananusy, «/luddepenunanbupie ypaBHEeHUS», «Teopus BeposTHO-
cTei», «OCHOBBI MaTEMaTUYECKON CTATUCTUKWY, «[IpakTukym Ha DBM)».

3. CopepxaHue paboyen nporpammbl (06bEM AUCUUMIMUHBLI, TUNbI U BUAbI
y4eOHbIX 3aHATUK, Yy4eOHo-mMeTOogM4yeckoe obecrneyeHMe CaMOCTOATENIbHOMN
paboTbl obyyarowmxcs)

Coneprxanue paboueii mporpammsl npenactanieHo B [lpunoxennn Ne 1.

4. ®OoHA OLUEHOYHbIX CpeaAcTB Mo AucUUNnuHe

4.1. [lepeyeHv uHOUKaAMOpPO8 d0CMUIHCEHUs1 KOMNemeHYyuil ¢ ykazaHueMm naaHupy-
eMbIX pe3y/1bmamos 06y4eHus no ducyun/auHe (Mody/110), COOMHeCeHHbIX C yCMAHO8-

4



JICHHbIMU 8 06pa3o0e8ameabHOll npozpamme uHIUKamopamu 0oCmudiceHus Komne-
meHyuii. OnucaHue nokazame.iell U Kpumepues oyeHuU8aHus pe3y/1binamoe oGy4eHus
no ducyunauHe (Mody/110), onucaHue wKa/a oyeHU8aHusl

Kon u popmynupoBka KOMIETEHIINH

OIIK-2: CriocobeH MpoBOIUTH MO HAYYHBIM PYKOBOJICTBOM HCCIIEJJOBAHHME Ha OCHOBE

CYILLECTBYIOIIUX METOJOB B KOHKPETHOM 00J1aCTH MPOPEeCcCCUOHANBHOMN AeATeIbHOCTH

Kon n Kpurtepuu olieHHBaHUS Pe3yJIbTATOB 00YUCHUS

HANMEHOBaHNE Pe3ynbTa- 5

HHIHMKATO- ThbI 00y4eHHsA 2 («He yno- 3 («YnoBieTBo- 4 («Xo- («OTH-
Pa 10CTHKeHUsl | MO JUCHMILIMHE | BICTBOPHUTEIHEHOY) PUTEIBHOY) po1Ioy) Ho)
KOMIIeTeHI[HH

OIIK-2.1. 3Hate  co- | [lokassBaeT mon- | Mmeer 3HaeT mouTH 3naer Bcé
3HaTh COBpEeMeH- | BpeMEHHbIC (DI3W- | HOe HE3HAHHE Ma- | 3HAYUTEIbHBIC BcE, MOIyCKa-
HBIe (pr3UYecKre | YecKkue MOISNH W | Tepuasia WM MMe- | IpoOeIsl B eT He3Ha4YH-
MOIEIN M CO- | COIepKaHHWEe CYy- | T pparMeHTapHBIC | 3HAHHAX, MOIYCKAaeT | TeIbHBIC
JIepXKaHue  Cy- | IIECTBYIONINX 3HaHUS  HEOONb- | CYIIECTBESHHEIC OIIUOKH B
MIECTBYFOIIUX ¢m3IdecKkX  Me- | IMIOH YacTH Marte- | ONIMOKH B OTBETaX OTBeTax
(busnveckux TOZIOB HCCIEZIOBA- | pyana, JOMyCKaeT
METOJIOB HUCCJIE- | HUH rpyOble oOKU
JIOBaHUU

OIIK- 2.2. YMmerb He ymeer YMeer, HO Jomycka- | YMeer, J0- | YMeer B
YMeTh  mpuMe- | IpUMEHSTH  (u- eT 3HAYHUTENIbHBIC | MyCKaeT He- | COBEpIICH-
HATh  (pu3Hye- | 3UYECKHE METO- OLITUOKH 3HAYUTEIIBHBIC | CTBE
CKHe METOJBI | bl  HMCCIIeI0BA- OIITUOKH
HCCIIEJOBAaHUHI HUH

OIIK-2.3. Bnagers [IpakTuuecku He Bnaneer cma6o, mo- | Baageer, nmo- | Bmamgeer B
Brmagets  cmo- | cmocoOHOCTBIO BJIaJeeT MMyCKaeT 3HAYMTENb- | MyCKaeT He- | COBEpIICH-
COOHOCTBIO TIPUMEHSTh u HBIC OUTHOKH 3HAYUTENBHEIE | CTBE
TIPUMEHSTD " | MOTuQHUIUpPO- OITHOKH
MOIUPHUIHPO- BaTh CYIIECTBY-
BaTh CYIIECTBY- | Ioliue (Qu3nue-
onme  puzuye- | ckue MOJIENH
CKHe MOJIENH | ISt pelieHust
JUTST pemienus | 3agad B obnactu
3ajga4y B obnactu | mpodeccuo-
npodeccuo- HaJlbHOW  Jies-
HalLHOW  Jies- | TENIbHOCTH
TENBHOCTH

4.2. Tunoeblie KOHMPO/IbHbIE 3A0AHUS UJAU UHble Mamepudaasl, HE06X00uMmMble 015
OYeHuedaHus pe3y./1mamoes oGy4yeHus: no oucyunauHe (Moady.10), COONMHeCceHHbIX C yC-
MAaHoB8/1eHHbIMU 8 06pa308amenbHOll npozpamme UHAUKAMOPAMU 00CMUMCEHUS
Komne-meHyuii. MemoduuyecKkue mamepuasisl, onpedesiioujue npoyedypsl oyeHusa-
HUs1 pe-3y/1bmamoe 06y4eHus1 no ducyunauHe (Moady/110)

Koa u HaumeHoBaHue HHAUKaATOpa
JAOCTHIKCHHUH KOMIICTCHIMHN

Pe3ysabTaThl 00yyeHHUs MO
AUCHUILTHHE (MOIYJTI0)

KonTpoanpyemsle neiictBus
10 NMpoOBepKe 3HAHUI, yMEeHUI
U BJjajieHuii (OueHo4YHbIe

cpeacTBa)

OIIK-2.1. 3Hathb COBpEMEHHbIE
¢dusnyeckue MOAEIN U COACpIKaHHE
CYIIECTBYIOMNX (U3NIECKAX METO-
JIOB MCCJIEIOBAHUH

HCCIIE0OBAaHUH

3HaTh COBpEMEHHBIE (hIBIde-
CKHE MOJICITH U COZICPIKAHHE CyIIIe-
CTBYIONHMX (DMBUYECKHX METO/IOB

TectupoBanue Nel mo mexaHu-
Ke, MOJICKYJIIpHO# (u3uke, No2
T10 DJIEKTPUYECTBY U ONTHKE,
Ne3 o kBaHTOBOH (pu3HMKe.




OIIK- 2.2. YMeTb NPHUMEHSTH

(1)1/13I/I‘ICCKI/I€ METOAbI I/ICCJ'IeﬂOBaHI/Iﬁ

YMerb NpUMEHATh (U3U-
YeCcKHe METOABI UCCIE0BaHUIT

OIIK-2.3. Bnagers cnocoOHO-

CTBIO TPUMEHSITh W MOAU(PHUIUPO-
BaTh CYLIECTBYIOIIUE (hU3MUECKHE
MOJIeNU AJIS pelIeHus 3aaad B obia-
CcTH TPOQECCUOHATIBHONW JIesITEeNbHO-

Bnametp  cmOCOOHOCTBHIO
MIPUMEHATh ¥ MOTU(DUIUPOBATH
cymiecTByromme  (hu3ndIecKue
MOJIETM JIJIs PEIleHHs 3a1a4d B
obmacti  mpodecCUOHATIBHOM
JEeATEINEHOCTH

JlaGopaTopHsle paboThI (B Jia-
OGopaTopusX MEXaHUKH, dJICK-
TPUYECTBA, ONITUKH, aTOMHON
¢busnkn).
OK3aMeH.

Kpurepusmu onieHHBaHUS MPU MOOYVIbHO-PEUMUHCOB0U

IIIxasnel olleHUBaHUL:

(0ns ox30MeEHa:

oT 45 10 59 6ann0B — «y1OBIETBOPUTEIBHOY;
ot 60 110 79 6aITOB — «XOPOIIIOY;

oT 80 0aJUIOB — «OTIIMYHOY.

cucmeme SIBISIFOTCST 6aJUIbI, KO-
TOpPbIE BHICTABJISIOTCS MPENOAaBaTEIEM 32 BUbI IEATEIbHOCTH (OLIEHOYHBIE CPEICTBA) 10 UTO-
ram M3y4eHus MoAyJjel (pa3aenoB TUCIUILIMHBI), IEPEUUCICHHBIX B PEUTUHT-TUIaHE AUCLIUILIU-
HBI (07151 9K3aMeHa: TeKYIIH KOHTPOJIb — MakcuMyM 40 6ayuioB; pyOeKHbI KOHTPOJIb — MAKCH-
MyM 30 6ajIoB, HOOIIPHUTEIbHBIE OalIbl — MakcumyM 10).




PeliTHHT-IIJIaH AU CIMILIMHBI

dusuka
(Ha3BaHME IUCLUILTUHBI COTJIACHO paboueMy y4eOHOMY IUIaHYy)
HampaslieHue/crenuanbHoCcTh: 02.03.01 MaTemaTka ¥ KOMIBIOTEPHBIC HAYKH,

Kypc 4, cemectp 7

. bann 3a kon- | Ywucno 3a- bannsl
Buasbi yueoHoii 1esiTeIbHO- .
CTH CTYIEHTOB KperHoe 3a- FlaHHH 33 MuHuUMaIbHBIN MakcumanbHbIN
JlaHue ceMecTp

Monyas 1. Mexanuka. MonexkynsipHas Gu3HKa 1 Tep- 0 20
MOJIMHAMHUKA.

Tekyummii KOHTPOJIb

1. Yuer peiftunra 3a na-
OopaTopHble PabOTHI MO Me- 0-5 5 0 10
XaHUKE U MOJEKYIApHOH ¢u-
3UKE

Py6exnblii KOHTPOJIbL

3. Tect Nel | 10 | 1 0 10

Moayab 2. DnektpudecTBO M MarHeTusMm. OmnrTwHka. 0 50
AToMmHas U sipepHas Qu3uka

Texyumuii KOHTPOJIb

1. Yuer peifrunra 3a na-
OopaTopHbIe PabOTHI IO 3JICK- 0-5 6 0 30
TPUYECTBY U MarHeTU3My, IO
ONTHKE

PyOexHblii KOHTPOJIb

2. Tect Ne 2 mo anexTpu- 15 1 0 15
YECTBY U OITHUKE.

3. TectupoBanue Ne 3 mo 5 1 0 5
KBaHTOBOW (hu3MKe

IHoompurebHbIe 0AJIbI

1. Crynenueckas OJIHUM- 0-10 1 0 10
nuaja

IocemaemMocTh (02161 BBIYMUTAIOTCH U3 0011el cyMMbl HA0paHHBIX 0aJJIOB)

1. ITocemenue JIEKIMOHHBIX 3aHATHI 0 )

2. Tlocemenne MpakTHUECKUX (CEMUHAPCKUX, JTabopa- 0 10
TOPHBIX 3aHATHI)

HToroBplii KOHTPOJIb

DK3aMeH | 015 | 2 | 0 30

JK3aMeHalMOHHbIe GUJIEThI

CTpyKTypa 3K3aMEeHALlMOHHOI0 Oujera:
DK3aMeH COCTOUT M3 JBYX TEOPETHYECKHX BOMPOCOB (TIEPBBIM BOIPOC — MO MOAYNIIO 1,
BTOPOH BOMPOC — IO MOJYJIIO 2), Ha KOTOPBIE CTYACHT JOHKEH JaTh MUCHbMEHHBIA pa3BEPHYTHINA
OTBET.

l'[pnMeprle BOIIPOCHI AJIA IPOBEACHUA IK3AMCHA:

MexaHuka

1. 3akons! HetoTona. O6mas ¢popma BToporo 3akoHa HeroToHa.
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10.
11.
12.

13.
14.

15.
16.
17.
18.
19.
20.

21.
22.

23.

24.

25.
26.

27.

28.

Oneprusi. Bunpl saeprun. Pabora. MomHoCTh. 3aKOH COXpaHEHUS SHEPTHH.

MowmenT unepuuu. MomeHT cuiibl. OCHOBHOE ypaBHEHUE JUHAMUKH BPAILIATEILHOTO
JIBUKCHUSI.

MomeHT uMItyibca. Y paBHEHHE MOMEHTOB. 3aKOH COXPAaHEHHUS MOMEHTA UMITYJIbCa.
Dddekt Jomnepa.

[TpuHIMIT OTHOCUTENBHOCTH B MexaHuke. [IpeoOpa3oBanus [anmmmnes. [IpeodbpazoBanus
Jlopenua. 3akoH cioxenusi ckopoctei. [locTynaTel cienuanbHOM TEOPUU OTHOCUTEIIb-
HOCTH.

MoneKynsapHasa dpusuka u mepmoOUHAMUKA

MouekyapHO-KHUHETHYECKAs TeOpUs Ta30B. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU T'a30B.

Pacnpenenenune Makcgema. Pacnipenenenue bonbiimana.

IIepBoe HauayI0 TEPMOAMHAMUKHU. BHYTPEHHSISI SHEPTUS U TEIUIOEMKOCTH UIEAJIBbHOIO ra-
3a.

Amnabarnyeckuit mporiecc. [lonmurponudeckuii mpoiecc.

PaboTsl, coBepiaembie UACaNbHBIM Fa30M MPU PA3IUYHBIX MPOIIECCAX.

Bropoe nauano TepmoauHaMuku. JHTponusi. Paznmuunbie popmynupoBku. Teopema
Hepncra.

[Muxn Kapro. Koadduiment moie3Horo AeicTBHs.

PeasibHbie rasel. YpaBaenue Ban-nep-Baansca.

Anekmpuyecmeo U MazHemMu3m

3akon Kynona. Hanpsbk€HHOCTE anekTpudeckoro nodist. [IpuHiun cyneprno3uim.
[ToTok HanpsKEHHOCTH AEKTpUYecKoro nosst. Teopema 'aycca u ee npuMeHEHUsI.
Pabora snexrpuueckoro nonst. Hanpspkenue. Ilorennuan. I'paaueHT noreHnuana.
Hupkynsuus 371€KTPOCTATUUECKOTO MOJIS.

[TpoBOTHUKY B TTIOCTOSTHHOM 3JIEKTPUYECKOM TT0JIe. DNEeKTPpoEMKOCTh. KoHIeHcaTophI.
DNIEKTPUUYECKUI TUTIONb. /[UONBHBIA MOMEHT. JIM3IIEKTPUKH.

[TocTostHHbIM TOK. 3akoH OMa. [TpoBogumMocTs. JIxkoyneBa TemtoTta. Pabora snexrpude-
CKOT'0 TOKa

B3aumoneiictBue nemwxkymmuxcs 3apsiaoB. Cuna Jlopenna. Cuna Amnepa. MarHUTHBIH
MOMEHT BO BHEIIIHEM T10Jie. TUIbl MAarHETUKOB.

MarunuTtHOe noJie ABMXKyIerocs 3apsaa. 3akon buo-Casapa.

MarnuThslii notok. Teopema ["aycca 1y1st MAarHUTHOTO MOJIs. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuu. UHnyktuBHOCTh. Toku DyKoO.

[TepemeHHBII TOK. 3aKOHBI CHHYCOUJAIBHOTO TIepeMEHHOT0 ToKa. PaboTa mepeMeHHOro
TOKa.

DJIEKTPOMAarHUTHBIE BOJIHBI.

Onmuka

CBer Kak 32JIeKTpOMarHuTHas BojaHa. BoaHOBOe ypaBHEHUE.

CsetoBoil BekTop. CKOPOCTh CBETA B Cpe/ie U B BaKyyMme. AOCOIIOTHBIN MOKa3aTeb
IIPEJIOMJIEHUS U €T0 CBSI3b C IUAIEKTPUYECKON TPOHULIAEMOCTHIO cpeabl. IoTHOCTD
MOTOKA SHEpruu. IHTEeHCUBHOCTH CBETA.

Nutepdepenius ceta. [ToHATHE 0 KOTEPEHTHOCTH CBETOBBIX BOJH. METOABI
HabOmoieHust nHTepdepennnu ceera OOmas cxema uHTepdepeHIK cBeTa. Y CIOBHE
UHTEPPEPEHIIMOHHBIX MAKCUMYMOB 1 MUHHMYMOB

. UnTepdepennus B TOHKHUX IUIEHKaX (OT IUIACTUHKU MTOCTOSSHHOW U TIEpEMEHHOM
tonuHbl). Konbiia HetoToHa.
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34.
35.
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37.

38.
39.

40.
41.

42.

43.

44,
45.
46.
47.
48.

49.
50.
51.
52.
53.

54.

55.
56.
57.
58.
59.
60.

. Hudpakums ceeta. [Ipunnun [Noiirenca. [punnun [tolirenca-dpenerns.

. Audpaxuus cBeta B pacxonsamuxcs tydax Metos 300 @penens.

. Andpaxuus Openesns Ha KPyrioM OTBEPCTUH U Ha KPYTJIOM HEIIPO3pauHOM JMCKE.

. Andpakmust cBeta B mapauieNbHbIX Jiydax udpakius cBera Ha OMMHOYHOH LIEINH.
JudpakunonHas KapTUHA, YCIOBUS MAaKCUMYMOB U MUHUMYMOB.

. AndpakronHas pemerka, ee napaMmeTpbl. Y CIOBHsI MAKCHMYMOB 1 MUHHUMYMOB.

Paznoxenune 6emnoro cBera qudpakIMOHHON PEIIETKOW. YTI0Bas U JIMHCHHAS

JCTIEPCUH, pa3pelaroas ClioCOOHOCTh TU(PPAKIMOHHON PEIIETKH.

Judpakiuus peHTTeHOBCKUX JIydei Ha KPUCTAIIIMYECKON pEelIeTKe.

[Tonsspuzanus cera. EcTecTBEHHBIN U NOISApU30BaHHbIN cBeT. CTeNeHb NOIsSpU3aLIHY.

3akoH Mamnoca.

[Tomnstpusanus Ipu OTpakXeHUU U IpeoOMIICHUH. YToil bprocrepa.

[Tossspu3zanus npyu JBOMHOM JIydenpesoMmiIeHud. [lonsponasl u noaspu3anioHHbIe

IPU3MBIL.

HckyccTBeHHast onTH4ecKasi aHM30TpoIus. BpalleHne iocKoCTH MOJIpU3aLuu.

B3aumoneiictBue cera ¢ BeuiectBoM. Jucnepcust ceera. HopmanbHasi 1 aHoManbpHas

JUCIIEPCUN.

[Tornomenwue cBeta. 3akoH byrepa. Koagdumuent nornomieHus.

Paccesnue csera. @opmyna Panes

Keanmoesas ¢pusuka

OCHOBBI KBaHTOBOM ONTHKH. TEMI0BOE paBHOBECHOE U3TyUYeHUE. AGCOIIOTHO YEPHOE
teno. 3akonsl Kupxroga, Credana-bonsimana, Buna. ®opmyna Panes-/Ixunca. @op-
Mmyna Ilnanka.

doroanekrpuueckuii 3 dext. 3akonsl BHemHero potodddexra [IpoTuBopeuns poto-
s dexra kinaccuueckoit pusuke. HuzkouacrotHas rpanuna potodrddexra. YpaBHeHue
Oiiamreiina. [Ipumenenne ¢pororddekra Ha IpaKTHKE.

®oToH U ero xapakTepuctuku. JlaBiaenue ceera. pdext Komnrona.

Crnextp atoma Bogopoza. Crnekrpanbsubie cepun. O6o0ménnas popmyna baibsmepa.
Mogens atroma Pezepdopna.

IToctynatel bopa. bopoBckas Teopust aToma BOJOPOJA.

OO6mbsacHeHne bopoM 3akOHOMEpHOCTEH CIIeKTpa aToMa BojiopoJa. TpyIHOCTH MOJenu
aroma bopa.

['unoresa ne bpoitns. BonHossle cBoiicTBa yacTuil. OnbITh O AU(PAKIUKN YACTHULL.
BonHoBast pyHK1MS 1 €€ cTaTUCTHYECKOE TOJTKOBAHUE.

CobcTBennble coctosiHus. Y paBHenue Ipeaunrepa.

[IpoxoskIeHne YacTUIlbl Yepe3 MOTEeHIIMaIbHbIN O0aphep. TyHHEIbHBIN 2P deKT.
KBanToBas Teopus atoma Bojgopoa. KBantossle uucna n, 1, m, s, ux cmoici. [Ipoctpan-
CTBEHHOE KBaHTOBAHUE.

CriuH 3nexTpoHa. CIMHOBBIA MarHUTHBINM MOMEHT. [yOneTHBIN XapakTep CIIeKTPOB Iie-
JIOYHBIX METAJUIOB.

Oneit llTepna u I'epnaxa.

MHOro21neKTpoHHBIN atoM. KBaHTOBBIE YKMCIIa aTOMa.

[Mpuniun [aynu. DnexkTpoHHbIE 000I0YKH U 1101000I0UKH.

KBantoBomexanndeckoe oOBbsicHEHHE TaOnuibl MeHeneesa.

®dusuka sapa.

DJIeMEHTapHbIE YaCTHUIIBI.



O6paseul, 3K3ameHaUMOHHOro bunera:

®I'bOY BO «baikupckuii rocy 1apCTBCHHBI yHUBEPCHTET)
OU3UKO-TEXHUYECKUM MHCTUTYT
Kadenpa obmeit pusznku

SK3AMEHALIMOHHBIN BUJIET Ne 5
o qucuuiuiiHe Pu3nka
Hanpasnenue/cnennansaocts 02.03.01 MaremaTrka U KOMIBIOTEPHBIE HAYKH
[Tpoduns/IIporpamma/Crienimanu3anus
MaTeMaTu4ecKoe ¥ KOMIBIOTEPHOE MOJAEINPOBAHHE

1. :‘)HepFI/IH Bpalarmerocsa U KaTdmerocs Teja. Pa6oTta IIpHU BpalliaTCJIbHOM ABUXKXCHHU.

2. KopnyckyspHO-BOJTHOBOM Jlyail3M CBOMCTB BEIIECTBA.

YTBepkaeHO Ha 3aceaHnH Kadeapsl , MpoToKOI No
(mara)

3aBenyronuii kKageapoit

(moamucek) (®.1.0.)

B pamkax ucrosib30BaHusI MOIYJIbHO-PEHTHHIOBOM CHCTEMbI OOYYEHHUS U OI[CHKH yCIieBa-
CMOCTH CTYACHTOB UTOI'OBAs OLICHKA 3HAHUH CTYACHTA IO JUCHUIIIIMHE IIPOU3BOJUTCA 110 CYMMC
0aJuIoB, MMOJIyYEHHBIX B PAMKaX TEKYIIEr0 U pyOeKHOTO KOHTPOJIS 3HAHHIA, YMEHUI 1 HABBIKOB B
TEUYEHHUE CeMecTpa, U 0aIoB, MOJYYSHHBIX Ha SK3aMEHeE.

3a paboTy B cemecTpe CTYJeHT noiy4aeT 10 70 6aioB 3a BRIINOJIHEHUE 3a/JaHU B paMKax
TEKYIIET0 ¥ PyOSIKHOTO KOHTPOJS W JOMONHHUTEIHHO 10 10 OayioB 3a pe3ysibTarhl y4acTHs B
OJIUMITMAJIE CTYJEHTOB MO 00Iel gusnke, myOaMKanuu crateil u 3a paboTy CO HIKOJbHUKAMH.
Jlns nomycka K SK3aMeHy CTYJEHT JOJKEH Ha0paTh B ceMecTpe He MeHee 35 OallioB.

MakcumManbHOe KOJM4eCTBO 0aJljIoB, MOJTy4aeMoe CTy/I€HTOM Ha 3K3aMeHe, cocTaBiser 30
OasioB.

Kpumepuu oyenxu (¢ 6annax):

— 25-30 6aJJI0B BBICTABIISIETCS CTYACHTY, €CJIH CTYJEHT J1aj MOJIHbIE, Pa3BEPHYThIE OTBE-
THI Ha BCE€ TEOPETUUYECKHE BOMPOCHI OMIIETA, MPOJEMOHCTPUPOBAT 3HAHUE TEPMHUHOJIOTHH, OC-
HOBHBIX 3JIEMEHTOB, YMEHHE MPUMEHATh TEOPETHUYECKUE 3HAHUS TPU BBIMOJIHEHUH IMpaKTHYe-
ckux 3amanuii. CTyieHT 0e3 3aTpyAHEHUI OTBETHJI Ha BCE IOTIOJIHUTEILHBIE BOTIPOCHI,

— 17-24 6an10B BBICTABISICTCS CTYJIEHTY, €CITU CTYJIEHT PAacCKpbUT B OCHOBHOM TEOpETHYE-
CKH€ BOIPOCHI, OJHAKO JTOMYIIEHBl HETOYHOCTH B ONPECICHUH OCHOBHBIX MOHATHH. [Ipu oTBe-
T€ Ha JIOTIOJHUTENbHBIE BOMPOCHI JOMYIIEHBI HEOOBIITNE HETOUHOCTH;

— 10-16 GamioB BBICTABIISACTCS CTYICHTY, €CIU NPH OTBETE HA TEOPETHUYECKHE BOIIPOCHI
CTYJIEHTOM JIOMYIIEHO HECKOJbKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHMHU OCHOBHBIX MOHSTHH.
Jloruka ¥ MOTHOTA OTBETAa CTPAAAIOT 3aMETHBIMH M3bSHAMH. 3aMETHBI TIPOOENBI B 3HAHUH OC-
HOBHBIX METO/I0B. TeopeTuyeckue BOMPOCHI B LIEJIOM H3JIOKEHBI JOCTATOYHO, HO C MPOMYyCKaMu
Matepuana. UMerTcst mpuHIMITHATIBHBIE OITHOKHY B JIOTUKE TIOCTPOSHUST OTBETAa Ha BOIIPOC;

— 1-10 6a/1710B BBICTABISIETCS CTYJEHTY, €CIM OTBET HA TEOPETHYECKHE BOIIPOCHI CBUJIE-
TEIHCTBYET O HETIOHUMAHWU W KpaiiHe HEMOJIHOM 3HAHWHM OCHOBHBIX MOHATHH M MeTo/0B. CTy-
JIEHT HE CMOT OTBETUTbH HU Ha OJIUH JOTIOJHUTEIBHBIN BOIPOC.
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TecToBbIE 3a4aHUA

Cmpykmypa mecma Nel

CocrosT u3 Tpex BapuantoB 1o 20 TeCTOBBIX BONpOca B KoM u3 HuX. 10 BompocoB Ha
3HAaHWE TEPMHUHOB, (DOPMYIHPOBOK OCHOBHBIX 3aKOHOB, OCHOBHBIX (popMyJl. B kaxkiom Teoperu-
4eCKOM Bompoce 4 BapHaHTa OTBETA, TOJBKO OJUH U3 HUX MPaBUIbHBIN. OCTaIbHBIE BOIMPOCHI
TPEOYIOT yMEHUS periaTh 3a/1auu, OObICHATH (pu3nyeckue siBjaeHUss. OOBIYHO OHU TPEOYIOT YHC-
JIOBOT'O OTBETA, O€3 MPEJI0KEHHBIX BAPUAHTOB.

CTyzAeHT BBINONHSIET OAWH BapHaHT B PEKHUME TPEHaXkepa M0 YKa3aHUIO MpernoaBaTes.
Ha BrimonHenue BapuaHta oTBoAUTCS | yac BpemMeHU. BTOpoil BapuaHT TecTa BBINOIHIETCS Ha
OLICHKY.

Ipumep yacTu Bapuanta Nel Tecra
1. BeiGepure dopmyny ans pacyera MOMEHTAa MHEPLUUU Tela OTHOCUTENBHO MPOM3BOJILHOMN
OCH.

a)ngmRz 6)J=J,+md’ B)J:;mRZ r)J:;mIZ

2. Manpuuk KaTuT 00pydY MO TOPU3OHTATBHON IOPOre co CKOpocThio V = 2 M/c. Ha kakyto BbI-
coty H mMoxeTt BKaTUTbCsI 00pyd Ha TOPKY 3a CUET CBOEH KHHETUUECKON IHEPIUU?
VYkaxxuTe 4ucIoBOil OTBET B M. Pa3MepHOCTh HE MucaTh.
3. K oboxy mucka maccoit m = 5 xr npuiiokeHa kacatenbHas cuiia F = 19.6 H. Kakyro kuHeTH-
4yecKyro sHepruto E Oynet umets Auck depe3 Bpems t = 5 ¢ mocie Havana AeicTBUS CUIIbI?
[TpuBegure yncnoBoi oTBeT B k. PazmepHOCTh HE nucath.
4. T'a3 cuntaercs UacalbHbBIM, €CIIH MOXKHO IPEHEOPEYb:
A. B3aUMOIEHCTBUEM MOJIEKYT;
b. ckopocThio MoTeKy;
B. maccoii Mmoneky;
. pasmepom MOJIEKYIT;
/1. CTOJIKHOBEHUSMU MOJIEKYII.

a)A, b 0)A,B B)A, T r) b, /]
5. JlaBneHue naeaibHOTO ra3a 3aBUCHUT OT:
1. CUJIBI IPUTSKEHUST MOJIEKY I,
2. KUHETHYECKOM YHEPTUU MOJIEKYJT;
3. MOTEHIMATbHON SHEPTUHU MOJIEKYJ;
4, pa3MepoB MOJIEKYJT;

6. CocTosiHME HJeaTbHOrO Ta3a M3MEHWIOCh B COOTBETCTBUU C
p-V 3
rpaduxom Ha nuarpamme. B coctosnuu 1 temmnepary-

T
paraza 0. B cocTossHuM 2 TeMIiepaTypa ra3a paBHa: |
[IpuBeauTe OTBET B BUJIE YKCTA B €AUHUIAX T0. ] |

Kpumepuu oyenku mecma Nel (& 6annax): X, T SO -
[IpaBunbHBIN OTBET Ha JIIOOON BOMPOC TECTa OIICHUBAETCS B 0 ] 2 J
0.5 6amna. Bee Oamnbl cymmupyrores. MakcumalbHasi cymma Oaii-
noB =10.HenpaBunbHblit oTBET — 0 6aLIOB.

Cmpykmypa mecma Ne2

CocrosT u3 Tpex BapuaHTOB MO 20 TECTOBBIX BOINpOca B KaxJI0M W3 HUX. 10 BOmpocoB Ha
3HaHWE TEPMHUHOB, (POPMYIUPOBOK OCHOBHBIX 3aKOHOB, OCHOBHBIX (popmyil. B kaxxmom TeopeTu-
YecKoM Bompoce 4 BapuaHTa OTBETA, TOJILKO OJIMH W3 HUX MpaBUibHbIN. OCTalbHbIE BOIPOCHI
TpeOyIOT yMEeHHMs peniaTh 3a7aun, oObACHATh (pusnueckue siieHus. OObIYHO OHU TPeOyIOT YuC-
JIOBOTO OTBETa, O€3 MPeJI0KEHHBIX BAPUAHTOB.
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CTyneHT BBIIOJIHSAET OJMH BAapUAHT B PEXKUME TPEHAXKEPA MO YKA3aHUIO INPErnoAaBaTes.
Ha Beimonnenue Bapuanta oTBogUTCS 1 yac BpeMeHHM. BTOpoil BapuaHT TecTa BBIIOJIHAETCS Ha
OILICHKY.

IIpumep yactu Bapuanta Tecta Ne 2 10 3J1eKTPUYECTBY U ONITHKE.

1.

3.

[Tnockuii KoHAeHcaTop 3apsbkeH 10 pasHocTu noteHuumanoB U = 1 kB. Paccrosuue d
MEXJy IUIacTUHAMH paBHO 1 cM. JlnanekTpuk — crekio (e = 7). OnpenenuTs 00bEMHYIO
TJIOTHOCTh SHEPrUHU MOJIs KOoHJeHcaTopa. JlaiiTe uncnoBoii orser B Jx/M° (pa3sMepHOCTD
HE TIHUCaTh).

K ucrounuky toka ¢ JIC € = 1.5 B npucoenuummm karymky ¢ conporuieanem R = 0.1
Om. Amnepmerp nokasan cuiy Toka, paBHyro |1 = 0.5 A. Korza k MCTOUHUKY TOKa Mpu-
COEIMHWIIM TIOCJIE0BATENBHO €1IE OJMH UCTOYHMK TOKa ¢ Tako ke DJIC, To cuia Toka
B TOM XK€ KaTylike okasajach paBHo# 0.4 A. OmnpenenuTe BHYTPEHHEE CONPOTUBIICHUE
BTOPOT'0 UCTOYHMKA TOKA. JlaiiTe uncioBoi oTBeT B OMax (pa3MepHOCTh HE MUCATBH).

Kax Ha3pIBaloTCS AMDIEKTPUKU C BBICOKMM 3HAYEHHEM JUAJIEKTPUYECKOW NMPOHHULIAEMO-
cTH?

a) MbE30JICKTPUKHU; 0) JIEKTPETHI; B) CETHETOANICKTPUKH, T') TUPOIICKTPUKH;

4. Kaxk Ha3bpiBaeTcsi KOXPGUIHMEHT ¥ B (opMyse BEKTOpa MOJSAPU3AINHA U30TPOITHOTO JH-
3JICKTPUKA P =k ?
a) DJIEKTPUYECKasl IIOCTOSTHHAS,
0) MarHUTHAS MMOCTOSIHHAS;
B) IUDJIEKTPUYECKast BOCTIPUUMUYNBOCTD BEIIIECTBA;
I') AM3JIEKTPUYECKask IPOHULAEMOCTb CPEJIbL;
5. Kak Ha3piBaeTcs onTHuecKas XapaKTepUCTHUKa CPE/bl, KOTOpas MOKa3bIBAET, BO CKOJIbKO
pa3 (a3oBas CKOPOCTb CBETA B IaHHOW Cpejie MEHbIlIE CKOPOCTH CBETa B Bakyyme?
a) aOCOITIOTHBIN TIOKA3aTeNb MPEIOMIICHUS;
0) rmokaszaTeib MPeTOMIICHHS;
B) OTHOCHUTEJIbHBIN [TOKa3aTeNb MPEIOMIICHHUS;
I') ONITUYECKUH MOKa3aTesb IPEIOMIICHUS;
6. Kaxas u3 npuBeneHHBIX HIKE (POPMYJ BEIpaxaeT (a30ByI0 CKOpPOCTh cBeTa?
W= u+vo L= L

2) 1+uv/c? 5) \/a 5) V=0R r) L=y, +at

7. Kak Ha3pIBaeTcs OTHOILLIEHUE CBETOBOI'O IMOTOKA K BEJIMYMHE TEIECHOIO yria, B Ipeaenax
KOTOPOTO 3TOT CBETOBOM ITOTOK PaclpOCTpaHsAETCs?

a) UIHTEHCUBHOCTb CBETA;
0) CBETMOCTb;

B) CBETOBOH MOTOK;

T) CHJIa CBETA;

8. Jlamma, mojiBemieHHas K MOTOJIKY, Ja€T B TOPU30HTAILHOM HAIPaBICHUN CUTY cBeTa | =
60 k1. Kakoii cBeToBoif motok @ mafaeT Ha KapTHHY TIomanbo S = 0.5 M2, BUCAIIYIO
BEPTUKAJIBHO HA CTEHE HA PACCTOSIHUM I = 2 M OT JamIibl, €CJIM Ha NMPOTUBOIOJIOKHON
CTEHE HaXOJUTCs OOJIbIIOE 3epKaJI0 Ha PACCTOSIHUU @ = 2 M OT Jlamnbl? JlaiiTe 4nciaoBoi
otBeT B JItoMeHax (pa3MEepHOCTb HE MUCATh).

9. B kakoMm HampaBli€eHHM IJIOBEL, HBIPHYBIIUH B BoAy, BUAMT 3axojsiee Comuie? Yron

OTCUMTHIBATh OT MOBEPXHOCTU BOJBI. J[aiiTe 4MCIOBOI OTBET B rpajaycax (pa3MepHOCTh
HE TTHCaTh).

Kpumepuu oyenku mecma Ne2 (8 6annax):

[IpaBunbpHBII OTBET Ha JIFOOOK BOMpOC TecTa oreHuBaercs B 0.75 Gamna. Bee 6amisl cym-

MHUpyIoTCs. MakcuManbHas cymma OansioB = 15. HermpaBuibHbIi oTBeT — 0 Oaiios.
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Cmpykmypa mecma Ne 3 no keaHmoeoii husuke

CocrosaTr n3 Tpex BapuaHTOB 10 20 TECTOBBIX BOIIPOCa B KaKIOM M3 HMX. 10 BompocoB Ha
3HAaHHE TEPMHUHOB, (DOPMYIHPOBOK OCHOBHBIX 3aKOHOB, OCHOBHBIX (popmy. B kaxkaom Teoperu-
YeCKOM BOIpoce 4 BapHaHTa OTBETA, TOJBKO OJMH M3 HUX IpaBWIbHBIN. OcCTalbHbIE BOIIPOCHI
TPEOYIOT yMEHUS periaTh 3a/1auu, OObICHATH pu3ndeckue siBjaeHuss. OOBIYHO OHU TPEOYIOT YHC-
JIOBOT'O OTBETA, O€3 MPEJI0KEHHBIX BAPUAHTOB.

CtTy/eHT BBINIOJHSAET OJMH BapUaHT B peKHUME TpEeHakepa Mo yKa3aHUIo mpenojasarens. Ha
BBHIMIOJTHEHHE BapHaHTa OTBOAUTCA | uyac BpeMeHU. BTOpoil BapuaHT TecTa BBINOJHSAETCS Ha
OLICHKY.

Ipumep yacTu Bapuanta Nel Tecta Ne3 no «KBaHTOBOM (pr3uKe»
1. Kakoii pusudeckuii CMbICIT UMEET KBAAPAT MOYJIsl BOJIHOBOU (pyHKIMH?
a) OINpejeNsieT BEPOSITHOCTh HAXOXACHHUS MUKPOYACTHUIIBI B (DMKCHUPOBAHHBIA MO-
MEHT BPEMEHHU B JAHHOU TOYKE IIPOCTPAHCTBA;
0) ompenaensieT BEPOSITHOCTh HAXOXACHUS MUKPOYACTHUIIBI 32 ONpeAesIeHHbIA MpoMe-
KYTOK BPEMEHM B MajIoi 00J1aCTH MIPOCTPAHCTBA;
B) ONpe/eNseT BepOSTHOCTh HAXOXKICHHS MHUKPOYACTHIIBI B (DMKCUPOBAHHBIA MO-
MEHT BPEMEHHU B MaJIOW 00JIaCTH MPOCTPAHCTBA,
T') ompeAesnseT BEpPOsITHOCTh HAXOXKIECHUSI MUKPOYACTHUIIBI 32 OTpPEeNICHHBIN TpoMe-
KYTOK BPEMEHM B JaHHOW TOUYKE IIPOCTPAHCTBA;
2. BwiGepure ¢popmyny uid pacyeTa KHHETUYECKOW SHEPTUU KBAHTOBOM YaCTHUIBI B «IOTEHIIH-

AJIbHOU SIMEY.

mc? n’n’h* )
—— B E= 7 r) E=mc
v 7T om
3. Haiigure paamyc mepBoii O0OpOBCKOW 3JIEKTPOHHOW OPOUTHI I OJHOKPATHO MOHU3UPOBAH-

HOro renus. JlaiiTe 4icioBoii OTBET B M (Pa3MEPHOCTH HE MUCATh).

4. Haiinure MarHUTHBIA OpOUTAIBHBI MOMEHT P-3JIEKTPOHA B aToMe BojopoJa. [laiite uncio-

BOM OTBET B MarHeToHax bopa (pa3mMepHOCTh HE MUCATh).

a) E=hv 6) E =

Kpumepuu oyenku mecma Ne3 (¢ dannax):
[TpaBuibHEI OTBET Ha JIFOOOW BOIpOC TecTa oueHuBaercs B (.25 6ama. Bee Oammst cym-
MUpyroTcs. MakcuManbHas cymma OansioB = 5. HenmpaBuubHblid oTBeT — 0 6auios.

JlaGopaTopHbIe paGboOThbI

CTpyKTypa nabopartopHbix pabot

CTyzeHT BBINOJIHSAET 32 OTBEJEHHOE BpeMs M0 yuyeOHOMY IUIaHy 8 abopaTOpHBIX paboT
(mo oxHO#t paboTe B 1a00OpaTOPHUAX MEXAaHUKU U MOJICKYJISIpHOU (pu3ukH, 2 paboTsl — B 1abopa-
TOPUU IJICKTPUYECTBA M MarHeTU3Ma, 2 paboTHl — B JTa0OpaTOPUHU ONTHKH, 2 pabOTHI - B JJabopa-
Topun aroMHOW (pusuku). Ha BbIMONHEHHE OfHOW pabOThI OTBOJMTCS 2 aKaJeMHYECKHX daca
ayIUTOPHBIX 3aHATUH. Y4eOHO-METONMYECKHE MOCOOUs B JTaOOpaTOpusx MO KaxIaou Jiabopa-
TopHOU pabore umerotcs. [lon BeimonHeHNeM 1a00paTOPHOM pabOThl MOHUMAETCA: MOJTyUYeHHE
JIOITyCcKa K U3MEPEHUsIM (HaJIM4re KOHCIIEKTa B TETPaIy M 3HAHWE yCTPOHCTBA M MPHHIUIA pa-
00THI Ta0OPaTOPHON YCTAaHOBKH ); BBIMOJIHEHNE U3MEPEHUH; BBIITOJIHEHHE PACUETOB U HAIMCaHHE
MUCHMEHHOTO OTCYETa B TETPAIH, 3aIIUTa JTa00OpaTOpHOM paboTHl (OTBETHI HAa BOIIPOCH B KOHIIE
yueOHO-MeTouueckoro mnocobus). OOpaboTka 3KCIEPUMEHTANbHBIX JAaHHBIX BeAETCs 00s3a-
TENLHO C MPUMEHEHHEM KOMITBIOTEPHBIX TeXHOJOrHi (Hampumep, nporpammbl Microsoft Excel
W UHBIX JJOCTYITHBIX IIPOTPAMM).
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TemaTtnKa naboparopHbix pabor

MexaHuka (ayd. Ne204)

Nel «M3Mepenue TMHENHBIX pa3MepoB Tel. Beruncienue oobemay.

No2 «MammHa ATByzgay.

Ne3 «3ydeHne AMHAMMKH BpalaTeIbHOTO IBUKEHUS TBEPJOTO TEIA.

No4 «Omnpenenenre MOMEHTa UHEPLIMU TeJl W IpoBepka TeopeMsl [ toitrenca-1lItelinepa me-
TOJIOM KPYTHJIbHBIX KOJICOaHHI».

No5 «Ompenenenue ko3hPUIMEHTOB TPEHUS! CKONBXKEHUS M TPEHHSI KAaUYCHHS C MOMOILBIO
HAKJIOHHOTO MasiTHUKA.

Ne6 «M3yueHne ynpyrux XapakTepuCcTUK MATEpUaIOBy.

No7 «JIBukeHune masTHUKA MakcBesuiay.

No8 «3yueHnue mpeneccu THpOCKoma.

Ne9 «M3yuenune rupockomnay.

Nel0 «CoynapeHue mapoBy.

Nell «IIpoBepka 3aKoHa COXpaHEHUS UMITYJIbCa IIPH COYIapEHHE LIapOBY.

Nel2 «OmnpeneneHue yCKOpEHHSI CBOOOTHOTO MACHHSI.

Nel3 «Omnpenenenre yCKOpPEHUS CHIIBI TSDKECTH € IMOMOIIBI0O MaTeMaTUYecKoro u (usude-
CKOT'O MasiTHUKOBY.

Nel4 «Onpenenenue k03)PHUIMEHTOB TPEHUS CKOJIBKEHUS U TPECHUS KaUCHUS».

Nel5 «M3yuenune KpyTHIBHOTO OaJUTUCTHYECKOTO MasiTHUKA.

Nel6 «M3yueHmne coOCTBEHHBIX KOJIEOAHUN COCPEAOTOUCHHOM CUCTEMBIY.

Nol7 «M3yuenue OueHuin.

Nel8 «M3yuenue konebaHui CBSI3aHHBIX CHCTEM.

Nel9 «MastHuk MakcBeiay.

No20  «M3MepeHue CKOpOCTHM 3ByKa B BO3JyXE METOJIOM CJIOXEHHUS B3aUMHO-
NEPIEHIUKYIJISIPHBIX KOJICOaHUID.

Ne21 «Ormpenenenue CKOpoOCTH TMOJETa IIYJIW» METOJIOM KPYTHJIBHOTO OasIMCTHYECKOTO
MasiTHUKA U OIpe/ieJIeHNe MOMEHTOB MHEPIIUU TBEPIBIX TEI».

Ne22 «Omnpenenenne moaynst FOura metoom u3rubay.

MonekynapHasa ¢pu3suka (ayo. Ne308)

Nel. Onpenenenue ko3¢ puiieHTa BI3KOCTH BO3AyXa KAaIWLISIPHBIM METO/IOM.

Ne2. Onpenenenne OTHOIIEHUS YIENbHBIX TEIUIOEMKOCTEN ra3oB MeTooM Kiiemana u Jles-
opma.

Ne3. Onpenenenne kodpdHUIMEeHTa TETIONPOBOHOCTH METOIOM HArPETON HUTH.

Ned. Onpenenenue yHuBepcalbHOW ra30BOH MOCTOSTHHON METOAOM M30TEPMHUYECKOTO U3Me-
HEHHSI COCTOSTHHS.

Ne5. Onpenenenue cpenneit JUIMHBI CBOOOIHOTO MTpodera MoJIEKyJT BO3/ayXa.

Ne6. Onpenenenue OTHOIICHUS TEINIOEMKOCTEN BO3/lyXa MPHU MOCTOSSHHOM JIaBJIEHUU U 00b-
éme.

No7. Onpenenenue koddduimenTa 00bEMHOTO PACIITUPEHUS KUIKOCTH 10 MeToAy [romonra
u [Itu.

Neo8. Ompenenenne kodpGUIMEHTa TTOBEPXHOCTHOTO HATSKEHUS KUAKOCTH. OmnpenencHue
K023 pHILIMEeHTa MOBEPXHOCTHOTO HATSKEHHS )KUIKOCTH B KallWJIISIPHBIX TPyOKax.

Ne9. Msyuenue 3aBUCUMOCTH KO3((UIHMEHTAa MOBEPXHOCTHOTO HATSDKEHUS pacTBOpa OT
KOHIIEHTPALUU U TEMIIEPATYPHI.
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Nel0. Onpenenenne ko3¢ dULIMeHTa BHYTPEHHETO TPEHUS KUAKOCTH 1m0 MeToay CTokca.

Nell. Onpenenenne ko3¢ ¢uIMeHTa MOBEPXHOCTHOTO HATSDKEHUS JKUIKOCTH METOAOM OT-
pBIBA KOJIbIIA.

Nel2. Onpenenenue CKOpOCTH 3ByKa B BO3/1yX€ U OTHOILIEHUS YJIENbHBIX TEIUIOEMKOCTEH
METOJIOM CTOSIYEH BOJIHBI.

Nel3. Onpenenenue TenI0EMKOCTH TBEPBIX TEIL.

Nel4. Onpenenenne ko3¢ dunnenTa B3auMHol aAudGy3un Bo3ayxa U BOASHOTO Mapa.

Nel5. OmnpeneneHue OTHOLIEHMSI TEIUIOEMKOCTEM BO3AyXa IPU MOCTOSIHHOM JaBJIECHUM U
00BEME pe30HAHCHBIM METOJIOM.

Nel6. Onpenenenue TemI0TH NAPOOOPA3OBAHHS BOJIBI.

Nel8. Onpenenenue TEIIOTHI IJIaBICHUS METajla M IpUpaIICHUs SHTPOITUH.

Snekmpuyecmeo u mazHemusm (ayo. Ne305)

1. H3yuenue 3akoHa pacrpenesieHus CIIy4alHbIX BEJITMYMH U €T0 OCHOBHBIX XapaKTEPUCTHUK Ha
IpUMepe U3MEPEHUI CONPOTUBIIEHUN PE3UCTOpA.
2. HzydeHue cMCTEeMaTHYECKUX MOTPEIIHOCTEH HA MPUMEpPE M3MEPEHHS COTNPOTUBIICHUS PE3H-
CTOpa METOA0OM aMIIEPMETPA U BOJIBTMETA.
3. HM3ydeHue ycTpoHCTBa M O3HAKOMIJIEHHWE C HEKOTOPHIMU NMPUMEHEHUSMH SJIEKTPOHHOTO OC-
nusiorpada.
4. W3ydenue paboTa 3JIEKTPOHHOTO BOJIBTMETPA.
5. HM3ydeHue kommeHcCaTopoB (IOTEHLUMOMETPOB) M UX NpuMeHeHue i usmepenus IJ1C,
HAINpsOKCHUS ¥ BETTMYUH, QYHKIIMOHAIEHO C HUMH CBSI3aHHBIX.
6. M3ydeHue M3MEpHUTEIBHBIX MOCTOB U UX IMPUMEHEHHE AJIS ONpPEJesICHUs TapaMeTpoB dJIeK-
TPUYECKUX LIETEH.
7. V3ydenue NBUKEHUS MOABMKHOW paMku ['ambBaHOMETpa MAarHUTORJIEKTPUUYECKON CHCTEMbI
Y UCCIICZIOBAHUN OCHOBHBIX PEKUMOB €0 paOOTHI.
8. M3ydeHue MarHUTHOrO NOTOKA, MAarHUTHON MHIYKIHU M HAIPSXKEHHOCTH MarHUTHOT'O T1OJIS.
9. H3zydenue 31EKTPUUECKUX IMOJICH C MOMOIMIBIO AIEKTPUIECKON BaHHBI U SJIEKTPOIPOBO/ISAIIECH
Oymaru.
10. UccnemoBanue 3JIEKTPONPOBOTHOCTH U 3 (deKTa Xoia ¢ MeNbio ONpeIeICHHs] KOHIICHTpa-
IIUM HOCUTENEN TOKa, UX MOABMKHOCTH U SHEPTUU 3alpeIieHHON 30HbI IPOBOIHUKA.
11. UccnenoBanue CBOWCTB CErHETORIEKTPUKOB.
12. UccnenoBanre MarHUTHOTO MOJIS 3€MJIM U ONpPEJAETICHUE AIIEKTPOAMHAMUYECKOM MOCTOsSH-
HOM ¢ TOMOIIIbIO TAHTE€HC — T'aJIbBAHOMETPA.
13. Onpenenenue yaenpHOro 3apsiia 3JIeKTPOHA METOAOM MarHUTHOM (hOKYCHPOBKH.
14. VccnenoBanne TPaeKTOPUN TBMXKEHUS DIIEKTPOHOB TOJ JCHCTBHEM JJEKTPUYECKUX M Mar-
HUTHBIX T0JIeH U U3MEPEHHE YICIBHOTO 3apsijia SJIEKTPOHA METOJIOM MarHeTpoHa
15. 3yueHne MarHUTHBIX CBOMCTB BEIIECTB.
16. UccnenoBanue 3akoHa OMa nepeMeHHOro TOKa
17. VccnenoBanue 3aTyxaromux KojeOaHuii B K0Jie0aTeIbHOM KOHTYPE.
18. N3yueHue BbIHYXJICHHBIX KOJIeOaHUI B KOJeOaTeTbHOM KOHTYDE.

21.MopenupoBaHHe dIEKTPOCTATUIECKUX TOJIeH cucTeM 3apsaoB Ha DBM

25.3yueHne mpUHIUNA JEHCTBUS M OCHOBHBIX XapaKTEPUCTHUK AIIEKTPOU3MEPUTEIBHBIX
puOOpOB.

Onmuka (ayd. Ne310)

Ne2. Onpenenenue paguyca KpUBU3HBI JIMH3BI U ITTMHBI CBETOBOW BOJIHBI C TOMOIIBIO KOJIEI]
HeroToHa.

Ne3. MuTepdepeHIus: moa0chl paBHOU TONIUHBL

Ned. Nzydyenne nudpakimOHHON peIeTKH.
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No5. HccnenoBanre 3aBUCHMOCTH WHTErpajia U3JydaTeIbHONH CIIOCOOHOCTH M MPOBEPKA 3a-
koHa Credana-bonbrmana.

No6. M3ydenne nossipu3alimOHHO- ONITHYECKUX SABICHUM.

Ne7. CrieKTpoCKONMUYECKOE UCCIIEI0BAHUE XPOMATUYECKOM MOJISIpU3aLMU CBETA.

Ne8. UzyueHue siBIeHUSI €CTECTBEHHOTO BPAILLECHUS MJIOCKOCTH MOJIIPU3ALUY.

Ne9. UccnenoBanue siBiieHUs TUPPAKINH CBETA.

Nel0. Onpenenenne (pOKYCHBIX pACCTOSTHUN TOJIOKHUTEIBPHOW W OTPULIATEIBLHOM JIMH3 M T10-
JIOKEHU TIaBHBIX IJIOCKOCTEM CIIOKHOW ONTUYECKON CUCTEMBI.

Nell. UccnenoBanue CIEKTPOB MOTJIOMICHUS U MPOITYCKAHUS.

Nel4. Ompenenenue nmokasaTelist MPEJIOMIICHUS U CPEIHEH TUCIIEPCUU JKUJIKOCTEH U TBEp-
JIBIX TN ¢ moMonibio pedpakromerpa ABBE.

Nel5. Onpenenenrie TUCIEPCUU CTEKIIIHHBIX MPU3M C TTIOMOIIBI0 TOHUOMETPA.

Nel6. Onpenenenue GOKYCHBIX pacCTOSSHUM M TIOJIOKEHHS TJIABHBIX IIJIOCKOCTEH NBYXJIMH-
30BOM ONITUYECKON CUCTEMBI.

Nel7. Onpenenenue GOKYCHBIX PACCTOSHHUU MOJOKUTEILHON U OTPULIATEIILHOMN JIMH3 METO-
oM beccens.

Nel8. Onpenenenue OCHOBHBIX XapaKTEPUCTUK TUGPPAKIIMOHHOMN PEIIETKH.

Nel9. Uzyuenne mudpakuun OpayHrodepa B KOTEpEHTHOM CBETE Jla3epa.

No24. M3yuenue 3aKOHOB PaBHOBECHOTO TEILIOBOTO H3TYUYCHHS.

Jlabopamopus amomHoli ¢pusuku (ayd. Ne 212)

1.JTa6opatopuas padora Ne 1 «3akons! hoTorhdekTar;

2. JlaboparopHas pabota Ne 2 «OmnpezneneHue MOTEHIIMAIOB BO30YKACHUS aTOMOB aproHa
(omerT ®panka u ['epra)y;

3.JIaboparopnas pabora Ne 4 «M3yueHue cnekTpa U3Iy4eHHs] aTOMa BOJOPOJIa U OIpeese-
HUE MOCTOsTHHON Punbepray;

4. Jlaboparopras pabota Ne 6 "V3ydeHue reiauii-HeOHOBOTO J1a3epa'’;

5. JlJabopatopHas pabota Ne 7 «M3yuenue mpocroro spdekxra 3eemanay;

6. JlabopaTopHas pabota Ne 9 «3ydyeHue nudpakiuu 3JIEKTPOHOB U OMPEICICHUE MEXK-
TUTIOCKOCTHBIX PACCTOSTHUN TIOJMKPUCTAILIAY,

7. JlabopatopHas padota Ne 10 «M3ydueHne TOHKOW CTPYKTYPbl aTOMa HaTPHUSI»;

8. JIabopaTtopHas pabota Ne 12 «OMUCCHOHHBIN CIIEKTPaIbHBIN aHATU3 CIUIABOB HA CTHUJIO-
ckorme CJI-13x»;

9. JJaboparopHas padota Ne 16 "M3ydeHue cTpyKTyphl CIEKTpa IBYyXaTOMHOW MOJIEKYJIbI».

KpuTtepumn oueHnBaH1A BbINOAHEHUA U 3aLWUTbI 1abopaToOpHbIX pabor

3a cmauy jgomycka Kk pabore ctaBuTcs 1 Oaii, 3a BBINOJHEHHWE W3MEPEHHUM CTaBUTCS |
0asu1, 3a BBHINOJHEHUE pacyeToB M ogopmieHre otdyera 1 O6ami. 3a 3amuTy oTyera Mo jabdopa-
TOPHOH paboTe CTyIeHT MOoXeT MoayduTh 0-2 O6amra (2 6aia — MoJTHBIe OTBETHI O3 3aMEUYaHMIH,
1 Gayi — 3a OTBETHI C HENMPUHUIMIHAIBHBIMH olIMOKamMu, 0 6aJUI0B — 32 OTCYTCTBHE OTBETOB WIIN
B KOpPHE HEBEpHBIE OTBETHI). MaKkCUMabHBIN 0aJul 32 BHIOJHEHHUE U 3aLIUTY JIaOOpaTOpHON pa-
00THI - 5 6aIoB.

JIaboparopHble pabOoThI, BHIMOTHIEMbIE B Kypce N3YYCHUS AUCIUTUIHHBI, OMUCAHbI B METO-
JTUYECKUX YKa3aHUSAX, TOCTYIHBIX B TJAOOPaTOpHUH U B AJIeKTpOHHOM cetn baml'y:
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Mpumepbl KOHTPONIbHbIX BONPOCOB K 1abopaTopHbiM paboTam:

KoHmponbHbie sonpocs! K 3aujume nabopamopHoii pabomer N2 19 no onmuke

«M3yuenue nudpakuuu OpayHrodepa B KOTepEeHTHOM CBETE JIa3epar

. Chopmynupyiite npuniui I rolireHca-OpeHens u HaMUIIMTE er0 aHATUTHYECKOE BRIPAKCHHE.
. Kakoe siBnenue nHaspiBaercs audpakmueii? Korma nadbmonaercs nudpakuus Opaynrodepa?
A xorga — qudpakuus Openensa?

. 3anumuTe yciaoBus TuGPaKIIMOHHBIX MUHUMYMOB U MaKCUMYMOB TSI OHOM, IBYX IIEJICH.

4. KakoBa mpefenbHas LIMpUHA IIENH, IpU KOTOPOi emie OyayT HaOI0aaThCsl MUHUMYMBbI MH-
TEHCUBHOCTH?

5. Ilouemy Ha pacnpezieieHUd UHTEHCUBHOCTH JU(PPAKIMKU OT JBYX IleJe OTCYTCTBYIOT J00a-
BOYHBIE MAKCUMYMBI?

6. Kak Biuser Ha nudpakuuto @payHrodepa OT OAHON LIENN YBEIUUCHHUE IIMHBI BOJHBI U IIH-
pUHBI 1ienn?

7. Kak usmenurcs nudpakinoHHas KapTUHA PU YJAJIIEHUU YKpaHa OT menu?

8. OOBsicHUTE MPUHIHIT PabOTHI TeINI-HEOHOBOTO JIa3epa M PACCKAKUTE CBOMCTBA JIA3EPHOTO

U3IIy4YCHHUS.

N —

(O8]

KoHmponbHbie sonpocsl K 3auyume nabopamopHoii pabomesi Ne 10 no amomHoii husuke

«3y4eHne TOHKOM CTPYKTYpBI CIEKTPA aTOMa:

1. B 4eM cOCTOMT MPUHIMIHAIBFHOE OTIMYHE YHEPTETUUECKUX YPOBHEW IMICTOYHBIX dIIEMEH-
TOB OT YPOBHEH aToMa Bojiopoaa’?

2. Yem 00ycCIiioBIIeH KBAaHTOBBIH Je(eKT?

3. JlaiiTe KaueCTBEHHOE OOBSCHEHHE 3aBUCHMOCTH KBAaHTOBOTO Je(eKTa OT OpOUTAIILHOTO
qucia

4. 3anumnTe CIeKTpaJIbHBIE CEPUH LICTOYHBIX HIIEMEHTOB.

5. Uem 0OBSACHUTDH AyOJIETHYIO CTPYKTYPY CHIEKTPOB IIEIOUYHBIX 3JIEMEHTOB?

6. KakuMm B3anmopeiicTBeM 00YCIIOBICHO TOHKOE PACHICTIIICHUE YHEPTETHUECKUX CIEKTPOB
aTOMOB?

7. PacumdpyiiTe 3amuck cocTosiHuiT atoma 2P1s2 , °P2 , 2Dsp, *Fa.

8. OOBSICHUTE PE3KOCTh U PAa3MBITOCTb JIMHUHN pe3koil U qudy3HOI cepuii COOTBETCTBEHHO.

9. OnpesiennTe Pa3sHOCTh HEPrHii cocTosHMIA 32P3/2 1 32P1/2 aToMa HaTpHSL.

10. TlocTpoiiTe cxemy AONYCTUMBIX IO IMpaBWJaM OTOOpa KBAHTOBBIX IEPEXOJOB aTOMa

HAaTpus U3 COCTOSIHUA SF B OCHOBHOE COCTOSIHHE.

KoHmponbHbie sonpocsl K 3aujume aabopamopHoii pabomesi N 4 no amomHoli pusuke

«HM3yuenne crnekTpa U3iydeHus aToMa BOJI0poaa U
orpeziesieHue NocTosIHHON PunOepray:

1. Uto Ha3bIBaeTCA CIIEKTPAJIBLHON cepueii?

2. Yro Ha3pIBaeTCs rpaHULEN cepun?

3. Harumure 0606mennyo ¢popmyrny baimbemepa mis BOIopo10nogo0HOTo aToMa.

4. Yemy paseH npenen cepuu Jlaiimana? npenen cepun bansmepa?

5. Yto Ha3bIBAaETCS CIIEKTPAIBHBIM TEPMOM?

6. ChopmynupyiiTe KOMOMHAIIMOHHBIN npuHIMI Putia. Kakas cBsi3b cyliecTByeT MexIy
teopuelt bopa n koMOMHaMOHHBIM TpUHLIUIIOM Putia?

7. Chopmynupyiite mpaBuiio yactoT bopa.

8. BoiBeuTe opMyily yCcIoBUSI KBAHTOBAaHUS 3JIEKTPOHHBIX OpOUT (BTOpoii moctynat bo-

17



pa). 9. Uto Ha3bIBaeTCS M30TOMUYECKUM CIBUTOM? YeM OTIWYaeTcst CIIeKTp JIETKOTO BOIOPO/Ia
OT CIIEKTpa JeUTepus U TpUTHUs (TSHKEIoro Bogopoaa)?

10. Kakne KBaHTOBBIE YHCIIa OUCHIBAIOT COCTOSIHUE JIEKTPOHA B aToMe Bopopoaa? B uem
ux (puznyeckuii cmpicu?

11. Kakue cocTosiHMs Ha3bIBAIOT BBIPOKJIECHHBIMU? YeMy paBHaA CTENEHb BBIPOKIEHUS N-
Oro YpOBHs B aToMe Bojopoaa?

12. Kak kimaccCUpUIUPYIOTCS COCTOSHUS 3JEKTPOHA MO OpOUTAIBFHOMY KBAaHTOBOMY YHC-
my? 13. Uemy paBeH B enuHUIIAaX h MOIysIb OpOUTATBEHOTO MOMEHTA d - 3JIeKTpoHa?

14. Onpenenute B enuHUIaX h BO3MOXHbIE 3HAYEHUSI MPOCKIIMH OPOUTAIILHOIO MOMEHTA
uMmnysbca f-anekTpoHa.

15. Yro BrI 3Haere o nmpaBuiax orbopa?

16. Uto Takoe cinH? YeMy paBHO CIIMHOBOE KBAaHTOBOE YHCJIO IEKTPOHA?

17. Jaiite onpeneneHue TOHKOH CTPYKTYPhbl YPOBHEM.

18. Yro Takoe cnuH-OpOUTAIBHOE B3aUMOACHCTBHIE?

19. Haueptute cxeMy O3HEpPreTHYECKMX YPOBHEW aroMa BOJOPOJa C YYETOM CIIMH-
OpOUTAILHOTO B3aUMOICHCTBUSI.
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5. YyebHO-MeTOAMYECKOE U MH(POPMaALMOHHOE obecneyeHne QUCLUNIINHBI

5.1. IlepeueHv ocHOBHOII U AONO/IHUMEALHOU y4e6GHOll umepamypsvl, He06X00Uu-
MOll 0151 0C80€eHUS JUCYUNJAUHbI

OcHoBHas 1uTEparypa:

1. Tpodbumosa T.U. Kypc dusuku: yued. mocodbue mns By3oB .— M3m. 14-e, crep. — M.:
Axanemus, 2007 . — 560 c. — (Bsicmiee mpodeccrnonanbHOe 00pa3oBaHMeE).
2. Uponos N.E. / 3agaun nmo obmeli pusuke. — Uzn. 8-e. — CII6.: Jlanb. , 2007. — 432 c.

Jlono/JIHUTe/IbHAA JIUTeparypa:

1. CrpenkoB C.I1. Mexanuka. — CII0.: Jlans, 2010. — 560 c.

2. CagenneB U.B. Kypc o6mieit pusuku [DnekTpoHHsii pecype]: B 3-x 1. / U. B. CaBenbes.
— CII6. : Jlansb, 2007 — ISBN 978-5-8114-0684-5.T. 1: Mexanuka. MonekynspHas ¢pusu-
ka.— 11-e m3n. — 2011. — 352 c.: u.

3. Tpodumona T.N., PupcoB A.B. Kypc ¢pusuku ¢ npumepamu pemieHus 3aaad: T. 1.: yueo-
Huk / M.: KHOPVYC, 2015 . — 584 c.

5.2. IlepeueHv pecypcos8 UHEHOPMAYUOHHO-MENEKOMMYHUKAYUOHHOU cemu «HH-
mepHem» U Npo2pamMmHO20 o6ecneyeHusl, He06X00UMbIX 0151 0C80€HUS1 QUCYUNAUHbI

1. Dnexrponnas Oubnmuoreunas cucrema. b bamlV. — CobcTtBeHHas anekTpoHHasi Ouo-
JMOTEeKa Yy4eOHbIX M HAay4YHBIX IEKTPOHHBIX M3JIaHUM, KOTOpas BKJIIOYACT U3JaHUs IpenoaBa-
tened bamlV. ABTOpH30BaHHBIN JOCTYI 1O Mapoja0 U3 000N Touku cetu MHTepHeT. Peru-
ctpauusa B bubmmoreke baml'V, nanpnedmmii moctyn u3 maro0oi Touku cetu MHTepHer. —
https://elib.bashedu.ru/

2. DnekTpoHHast OMOIMOTEeYHas: cucTeMa .Y HUBepcUTeTCKas Oubanoreka onnaiiH. — [TonHo-
TekcToBas bJ] y4eOHBIX U Hay4YHBIX 3JIEKTPOHHBIX U3AaHUNA. ABTOPU30BaHHBIN JOCTYH MO Mapo-
a0 u3 mo6oit Touku cetu UnTtepHer. Perucrpanus B bubmmoreke baml'V, nanpHelmmii foctyn
u3 000t Touku cetu MuTtepuer. — https://biblioclub.ru/

3. DnexTpoHHas OubnmoTeyHas cucrema usnatenscTBa Jlanb. — [lonHoTtekcroBas BJl yueo-
HBIX U HayYHBIX 3JIEKTPOHHBIX M3/1aHUN. ABTOPU30BAaHHBIN JOCTYII 10 NAPOIIIO U3 JIIOO0H TOUKU
cetu MuTepHet. Peructpauus B bubnmorexe baml'y, nanpueiimuii goctyn u3 1000 Touku ce-
1 UnTepuer. — https://e.lanbook.com/

4. DnexTtpoHHbIid Katanor bubnuorekn bamlyY — CnpaBo4HO-OMCKOBBIM anmapaTt Ouo-
auoTeku. BkitouaeT B ceOs CUCTEMY KaTaJoroB M KapTOTEK, CIPaBOYHO-OMOIMOrpapuuecKuii
¢dona. — http://www.bashlib.ru/catalogi/

JonosiHuTe/IbHAA auTepartypa B IbC bamr'y:

1. U3zyuenune Ouenuil [DnexTpoHHBII pecypc]: nmaboparopHas pabora mo mexanuke Nel7 /
baml'V: TI. P. AxmanoBa, P. P. IllageeB. - VYdpa: PHUO Bamly, 2010 -
<URL:https://elib.bashedu.ru/dl/corp/AkmanovaShafievL ab.rab.poMehanike.17.2010.pdf>.

2. zydenune rupockona [DIeKTpOHHBIN pecypc]: madoparopHas padora mo mexanuke / ['.P.
AxwmanoBa; P.P. [lladees. — Yda: PUO baml'V, 2012. — DnekTpoH. Bepcus med. myOauKanuu. —
<URL:https://elib.bashedu.ru/dl/corp/AkmanovaShafievLab.rab.poMehanike.9.2012.pdf>.

3. U3yueHne 3aKkOHOB KHHEMATUKH M TMHAMUKH MMOCTYMATENIBHOTO JBMKCHUS TBEPIOTO Tela
Ha MalMHe ATBYJa [DNEeKTpOHHBIN pecypc]: 1abopaTopHas padora no Mexanuke Ne2 / I'.P. Ak-
maHoBa; P.P. [lladeeB. — Ypa: PUO baml'V, 2013. — DnekTpoH. Bepcus med. MyOIuKaIuu. —
<URL:https://elib.bashedu.ru/dl/corp/AkmanovaShafievizuch.zakKinematikil ab.2.2013.pdf>.
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https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook/
http://www.bashlib.ru/catalogi/
https://elib.bashedu.ru/dl/corp/AkmanovaShafievLab.rab.poMehanike.17.2010.pdf
https://elib.bashedu.ru/dl/corp/AkmanovaShafievLab.rab.poMehanike.9.2012.pdf
https://elib.bashedu.ru/dl/corp/AkmanovaShafievIzuch.zakKinematikiLab.2.2013.pdf

4. N3ydeHne 3aK0HA COXPAHECHHS MMIYJbca [DIEKTPOHHBIA pecypc]: maboparopHas paboTa
no mexanuke NelQ / I'.P. Akmanosa; P.P. IlladgeeB. — Ypa: PUO baml'V, 2013. — 3JIeKTp0H.

Bepcusa mey. My OJIMKAIUH.
<URL:https://elib.bashedu.ru/dl/corp/AkmanovaSh.lzuch.ZakonaSoh.Impulsa.Lab.rab.poMeh. 10
.2013.pdf>.

5. Onpeneneane Kod((HUIUEHTOB TPEHUS W CKOJIBKCHUS U TPECHUS KAUEHUS C IMOMOIIBIO
HaKJIOHHOTO MasTHHKA [DJIEKTPOHHBIA pecypc]: mabopartopHas padora mo mexanuke NeS / I'.P.
AxwmanoBa; P.P. [llagees. — Yda: PUO baml'V, 2013. — DnekTpoH. Bepcus med. myOauKauu. —
<URL:https://elib.bashedu.ru/dl/corp/AkmanovaShafievOpred.koef.Lab.rab.poMehanike.5.2013.
pdf>.

6. Onpenenenue yHUBEpCAIbHON ra30BOi MOCTOSSHHOW METO0M M30TEPMHUECKOTO U3MEHe-
HUSL COCTOSIHUS [ DJIEKTPOHHBIN pecypc]: madopaTopHas paboTa 1mo MoyieKysipHoi dusmuke Ned /
®.M. l'updanona; P.P. lladee. — Ya: PULL baml'V, 2014. — DnekTpoH. Bepcus 1ed. myOonu-
karmu. — <URL:https://elib.bashedu.ru/dl/corp/GirfanovaShafeevLabRabMolekFizike4.pdf>

7. Onpenenenue Kod3PppuieHTa 00bEeMHOr0 pacIupeHust )KUIKOCTH 1o MeToay JltonoHra u
[ITU [DnexTpoHHbIi pecypc]: mabopaTtopHas pabora mo MojiekyisipHon ¢usuke Ne7 / D.M.
I'updanona; P.P. [lladgees. — Ya: PUL| baml'Y, 2015. — DnexkTpoH. Bepcus mney. myOoIuKaiuu. —
<URL:https://elib.bashedu.ru/dl/local/Girfanova Shafeev_sost lab 7_mu_2015.pdf>.

8. N3yuenue 3aBUCUMOCTH KO3 (UIIMEHTa TOBEPXHOCTHOTO HATSKEHHUSI pacTBopa OT KOH-
HEHTpaIMu U TeMIepaTypsl [DIEKTPOHHBIA pecypc]: mabopatopHas paboTa Mo MOJEKYJSIPHON
¢buzuke No9 / @ .M. I'mpdanosa; P.P. [lladpees. — Ydpa: PUL| baml'V, 2015. — Dnexkrpon. Bepcust
ned. My OJTUKAIUH. —
<URL:https://elib.bashedu.ru/dl/local/Girfanova Shafeev_sost lab 9 mu_2015.pdf>.

9. 3amanoBa, ['.1. Teopus morpemHocTei. 3aga4i U TECTHI 10 MEXAHUKE M MOJICKYJISIPHON
dbusuke. [DnekTpoHHBIN pecypc]: yued. mocodue / .M. 3amanosa, P.P. lladees; — Yda: PULL
baml'Vy, 2016. — DIIEKTPOH. BepcHUs ned. My OJIUKAIUH. —
<URL:https://elib.bashedu.ru/dl/read/Zamanova_Shafeev_Teorija
pogreshnostej_Zadachi_up 2016.pdf>.

10. I'mpdanora ®@. M. OnpenencHue kodhdhUIIMEHTA MTOBEPXHOCTHOTO HATSKEHUS JKHUJIKO-
CTH METOJIOM OTphIBa KoJjblla: JabopaTropHas pabora 1no MonekyaspHon gusuke Nell ans cryn.
1 kypca ®TU baml'V Va: PUL baml'V, 2014 DnextpoH. Bepcus ned. myOauKaum.

<URL.: https://elib.bashedu.ru/dl/corp/GirfanovaLabRabMolekFizikall.pdf/info>.

11. AnsmyxameroB P. ®.; 3amanosa I'. U.; 'apypos U. I'. Onpenenenue yienbHOro 3apsjia
AJIEKTPOHA METOJIOM MarHUTHOW (hOKYCUPOBKHU: METOJ. YKa3aHHsI K BBIMOJHEHHUIO JIA00PATOPHOM
pabotel Nel3 noasiexkrpuyectBy Yoda: PUL] baml'V, 2016. DnekTpoH. Bepcus ned. myOauKa-
11178 <URL:https://elib.bashedu.ru/dl/local/Almuhametov_Zamanova_Gafurov_sost MU
13 Opredelenie udelnogo zarjada elektrona_mu_2016.pdf>.

12. AnemyxameroB P. @.. MccnenoBanue TpaeKTOPUU JIBUMKCHHSI QJICKTPOHOB TIOJT ICHCTBU-
€M 3JIEKTPUYECKMX M MAarHUTHBIX MOJEH U ONPEeIeHHE YAESIbHOIO 3apsaa MIEKTPOHA METOJIOM
MarHeTpoHa: METOJIMYECKHe YKa3aHWs K BBINOJHEHUIO jabopaTopHoil pabGoTel Ne 14
no yjekrpudectBy Yda: PUL[ baml'V, 2019 DnextpoH. Bepcus med. MyOJUKAIUH.
<URL:https://elib.bashedu.ru/dl/local/Almuhametov_sost_Lab 14 Elektr zarjad mu_2019.pdf>.

13. AnsmyxamertoB P. @.; T'apypoB U. I'. UccrienoBanue 3aTyXaronmx 3AeKTPUIECKUX KO-
nebaHuil B KOJIeOATeIbHOM KOHTYPE: METOJI. YKa3aHWs K BBITIOJHEHHUIO J1a00paTopHOMl paboThl
Ne 17 no saexrpuuectBy. Yda: PUL] baml'V, 2016. DnexTpoH. Bepcus ney. nyonukanud. —
<URL:https://elib.bashedu.ru/dl/local/Almuhametov_Gafurov_sost_ MU 17 _lIssledovanie
zatuhajuschih elektricheskih kolebanij_mu_2016.pdf>.

14. T'op6enko A. I1.; Axmanosa I'. P.; [lladeeB P. P. UccnenoBanue siBneHuit audpaximu
cBeTa: jaboparopHas pabota 1o onTuke Ne9. Va: PUO baml'V, 2012. D1ekTpoH. Bepcus ned.
myOJMKauy.
<URL:https://elib.bashedu.ru/dl/local/GorbenkoAkmanovaChafeevL abRabPoOptike.9.2012.pdf
>,
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https://elib.bashedu.ru/dl/corp/AkmanovaSh.Izuch.ZakonaSoh.Impulsa.Lab.rab.poMeh.10.2013.pdf
https://elib.bashedu.ru/dl/corp/AkmanovaSh.Izuch.ZakonaSoh.Impulsa.Lab.rab.poMeh.10.2013.pdf
https://elib.bashedu.ru/dl/corp/AkmanovaShafievOpred.koef.Lab.rab.poMehanike.5.2013.pdf
https://elib.bashedu.ru/dl/corp/AkmanovaShafievOpred.koef.Lab.rab.poMehanike.5.2013.pdf
https://elib.bashedu.ru/dl/corp/GirfanovaShafeevLabRabMolekFizike4.pdf
https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_lab_7_mu_2015.pdf
https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_lab_9_mu_2015.pdf
https://elib.bashedu.ru/dl/read/Zamanova_Shafeev_Teorija%20pogreshnostej_Zadachi_up_2016.pdf
https://elib.bashedu.ru/dl/read/Zamanova_Shafeev_Teorija%20pogreshnostej_Zadachi_up_2016.pdf
https://elib.bashedu.ru/dl/corp/GirfanovaLabRabMolekFizika11.pdf/info
https://elib.bashedu.ru/dl/corp/GirfanovaLabRabMolekFizika11.pdf/info
https://elib.bashedu.ru/dl/corp/GirfanovaLabRabMolekFizika11.pdf/info
https://elib.bashedu.ru/dl/local/Almuhametov_Zamanova_Gafurov_sost_MU%2013_Opredelenie%20udelnogo%20zarjada%20elektrona_mu_2016.pdf/info
https://elib.bashedu.ru/dl/local/Almuhametov_Zamanova_Gafurov_sost_MU%2013_Opredelenie%20udelnogo%20zarjada%20elektrona_mu_2016.pdf/info
https://elib.bashedu.ru/dl/local/Almuhametov_Zamanova_Gafurov_sost_MU%2013_Opredelenie%20udelnogo%20zarjada%20elektrona_mu_2016.pdf/info
https://elib.bashedu.ru/dl/local/Almuhametov_Zamanova_Gafurov_sost_MU%2013_Opredelenie%20udelnogo%20zarjada%20elektrona_mu_2016.pdf
https://elib.bashedu.ru/dl/local/Almuhametov_Zamanova_Gafurov_sost_MU%2013_Opredelenie%20udelnogo%20zarjada%20elektrona_mu_2016.pdf
https://elib.bashedu.ru/dl/local/Almuhametov_sost_Lab%2014_Elektr%20zarjad_mu_2019.pdf/info
https://elib.bashedu.ru/dl/local/Almuhametov_sost_Lab%2014_Elektr%20zarjad_mu_2019.pdf/info
https://elib.bashedu.ru/dl/local/Almuhametov_sost_Lab%2014_Elektr%20zarjad_mu_2019.pdf/info
https://elib.bashedu.ru/dl/local/Almuhametov_sost_Lab%2014_Elektr%20zarjad_mu_2019.pdf/info
https://elib.bashedu.ru/dl/local/Almuhametov_sost_Lab%2014_Elektr%20zarjad_mu_2019.pdf
https://elib.bashedu.ru/dl/local/Almuhametov_Gafurov_sost_MU%2017_Issledovanie%20zatuhajuschih%20elektricheskih%20kolebanij_mu_2016.pdf/info
https://elib.bashedu.ru/dl/local/Almuhametov_Gafurov_sost_MU%2017_Issledovanie%20zatuhajuschih%20elektricheskih%20kolebanij_mu_2016.pdf/info
https://elib.bashedu.ru/dl/local/Almuhametov_Gafurov_sost_MU%2017_Issledovanie%20zatuhajuschih%20elektricheskih%20kolebanij_mu_2016.pdf/info
https://elib.bashedu.ru/dl/local/Almuhametov_Gafurov_sost_MU%2017_Issledovanie%20zatuhajuschih%20elektricheskih%20kolebanij_mu_2016.pdf
https://elib.bashedu.ru/dl/local/Almuhametov_Gafurov_sost_MU%2017_Issledovanie%20zatuhajuschih%20elektricheskih%20kolebanij_mu_2016.pdf
https://elib.bashedu.ru/dl/local/GorbenkoAkmanovaChafeevLabRabPoOptike.9.2012.pdf/info
https://elib.bashedu.ru/dl/local/GorbenkoAkmanovaChafeevLabRabPoOptike.9.2012.pdf/info
https://elib.bashedu.ru/dl/local/GorbenkoAkmanovaChafeevLabRabPoOptike.9.2012.pdf
https://elib.bashedu.ru/dl/local/GorbenkoAkmanovaChafeevLabRabPoOptike.9.2012.pdf

15. banamanos M. X.; AkmanoBa I'. P. Onpenenenre pOKYCHBIX paCCTOSHUI ITOJOKUTENb-
HbBIX, OTpHUOATCIbHBIX JIMH3 M CJIO)KHOﬁ OHTH‘IGCKOﬁ CUCTCMBI. na6opaTopHa;1 pa60Ta
o onTHke Ne 10 JiIsd CTYJIGHTOB €CTECTBCHHBIX (DaKyIbTETOB M (PU3MKO-TEXHUYSCKOTO MHCTHU-
tyra. Yda: PULl baml'V, 2018. DOnextpon. Bepcus meu. nyOmukanmu. — <URL:
https://elib.bashedu.ru/dl/local/Balapanov_Akmanova_sost_Opred fokusn rass pol i otr linz_lab
10 optika_mu_2018 (2).pdf>.

16. AGaymmuH A. VY.; Axkmanoa I'. P.; Illadeer P. P. M3yuenue mnossipu3animoHHO-
ONTHUYECKUX SIBICHUM: jJabopaTopHas padoTa 10 omTHKe Ne6 Juisi  CTYJACHTOB (DU3HMKO-
TexHudyeckoro uuerutyTa . Y da: PUL baml'V, 2020. DnekTpoH. Bepcus ned. myOJIMKaIyy.

<URL:https://elib.bashedu.ru/dl/local/Shafeev_R_R_Akmanova G _R_Abdullin_A U _lzuc
henie_polyarizacionno-optich_yavlenie 6 2020.pdf>.

17. Axmanosa I'. P.; 'adypos U. I'. MccnenoBanne crieKTpOB MOTJIOUICHUS U POy CKaHMSL:
nabopatopHas pabora mo ontrke Ne 11 It CTYJIEHTOB €CTeCTBEHHBIX (DaKyJIhbTETOB M (hHU3UKO-
rexanueckoro wHctutyTa .Yda: PULl bamly, 2018. DnexkrpoH. BepcHs med. MyOIHKaIHH.
<URL.:https://elib.bashedu.ru/dl/local/Akmanova_Gafurov_sost_Issled spektrov_Lab 11
optika_mu_2018.pdf>.

18 bamananoB M. X.; AkmanoBa I'. P.. OnpeaeneHne Aucnepcun CTEKISHHBIX MPHU3M C I10-
MOIIBI0 TOHMOMETpaA: JyabopaTropHas pabora mo ontuke Ne 15 jua cryaeHtoB  Dusmko-
TEXHUYECKOT0 MHCTUTYTA U ecTecTBeHHbIX (akynbreroB Yda: PULL bamlV, 2018. DnexTpoH.
Bepcus Iey. myOnuKanuu. <URL:
https://elib.bashedu.ru/dl/local/Balapanov_Akmanova_sost_Opred dispersii_Lab 15
optika_mu_2018.pdf>.

19. bananaHoB M. X.; 3amaHoBa I. N. V3yyeHne OCHOBHbIX 3aKOHOB (oTO3IdMdEKTA: METOL.
YKa3aHua K BbINOAHEHMO labopaTopHor pabotbl N21 no atomHon dusmke . Yoa: PULL bawly,
2013. DNEeKTPOH. BEpCHs ned. 1y OJIMKauy. < >, <URL:
https://elib.bashedu.ru/dl/local/Balapanov_Zamanova_sost MU k laboratornoj rabote 1 po
atomnoj fizike_mu_2013.pdf>.

20. Umem6eroB P. X. M3yucHre MOrI0MEeHUs KOCMAYECKOTO M3YUYCHHUS B CBHHIIE: METOIH-
YEeCKHE YKa3aHWs K BBIIOJIHEHHUIO J1abopaTtopHoii padotel Ne 3 mo simeproit pusuke. Ypa: PUL]
baml'y, 2019. ONEKTPOH. Bepcus ney. nyOJIMKaLuy.
<URL.:https://elib.bashedu.ru/dl/local/lshembetov_sost_Izuchenie pogloschenija lab 3 po jad
fiz_mu_2019.pdf>.
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https://elib.bashedu.ru/dl/local/Balapanov_Akmanova_sost_Opred%20fokusn%20rass%20pol%20i%20otr%20linz_lab%2010%20optika_mu_2018%20(2).pdf/info
https://elib.bashedu.ru/dl/local/Balapanov_Akmanova_sost_Opred%20fokusn%20rass%20pol%20i%20otr%20linz_lab%2010%20optika_mu_2018%20(2).pdf/info
https://elib.bashedu.ru/dl/local/Balapanov_Akmanova_sost_Opred%20fokusn%20rass%20pol%20i%20otr%20linz_lab%2010%20optika_mu_2018%20(2).pdf/info
https://elib.bashedu.ru/dl/local/Balapanov_Akmanova_sost_Opred%20fokusn%20rass%20pol%20i%20otr%20linz_lab%2010%20optika_mu_2018%20(2).pdf/info
https://elib.bashedu.ru/dl/local/Balapanov_Akmanova_sost_Opred%20fokusn%20rass%20pol%20i%20otr%20linz_lab%2010%20optika_mu_2018%20(2).pdf
https://elib.bashedu.ru/dl/local/Balapanov_Akmanova_sost_Opred%20fokusn%20rass%20pol%20i%20otr%20linz_lab%2010%20optika_mu_2018%20(2).pdf
https://elib.bashedu.ru/dl/local/Shafeev_R_R_Akmanova_G_R_Abdullin_A_U_Izuchenie_polyarizacionno-optich_yavlenie_6_2020.pdf/info
https://elib.bashedu.ru/dl/local/Shafeev_R_R_Akmanova_G_R_Abdullin_A_U_Izuchenie_polyarizacionno-optich_yavlenie_6_2020.pdf/info
https://elib.bashedu.ru/dl/local/Shafeev_R_R_Akmanova_G_R_Abdullin_A_U_Izuchenie_polyarizacionno-optich_yavlenie_6_2020.pdf/info
https://elib.bashedu.ru/dl/local/Shafeev_R_R_Akmanova_G_R_Abdullin_A_U_Izuchenie_polyarizacionno-optich_yavlenie_6_2020.pdf
https://elib.bashedu.ru/dl/local/Shafeev_R_R_Akmanova_G_R_Abdullin_A_U_Izuchenie_polyarizacionno-optich_yavlenie_6_2020.pdf
https://elib.bashedu.ru/dl/local/Akmanova_Gafurov_sost_Issled%20spektrov_Lab%2011%20optika_mu_2018.pdf/info
https://elib.bashedu.ru/dl/local/Akmanova_Gafurov_sost_Issled%20spektrov_Lab%2011%20optika_mu_2018.pdf/info
https://elib.bashedu.ru/dl/local/Akmanova_Gafurov_sost_Issled%20spektrov_Lab%2011%20optika_mu_2018.pdf/info
https://elib.bashedu.ru/dl/local/Akmanova_Gafurov_sost_Issled%20spektrov_Lab%2011%20optika_mu_2018.pdf
https://elib.bashedu.ru/dl/local/Akmanova_Gafurov_sost_Issled%20spektrov_Lab%2011%20optika_mu_2018.pdf
https://elib.bashedu.ru/dl/local/Balapanov_Akmanova_sost_Opred%20dispersii_Lab%2015%20optika_mu_2018.pdf/info
https://elib.bashedu.ru/dl/local/Balapanov_Akmanova_sost_Opred%20dispersii_Lab%2015%20optika_mu_2018.pdf/info
https://elib.bashedu.ru/dl/local/Balapanov_Akmanova_sost_Opred%20dispersii_Lab%2015%20optika_mu_2018.pdf/info
https://elib.bashedu.ru/dl/local/Balapanov_Akmanova_sost_Opred%20dispersii_Lab%2015%20optika_mu_2018.pdf
https://elib.bashedu.ru/dl/local/Balapanov_Akmanova_sost_Opred%20dispersii_Lab%2015%20optika_mu_2018.pdf
https://elib.bashedu.ru/dl/local/Balapanov_Zamanova_sost_MU%20k%20laboratornoj%20rabote%201%20po%20atomnoj%20fizike_mu_2013.pdf/info
https://elib.bashedu.ru/dl/local/Balapanov_Zamanova_sost_MU%20k%20laboratornoj%20rabote%201%20po%20atomnoj%20fizike_mu_2013.pdf/info
https://elib.bashedu.ru/dl/local/Balapanov_Zamanova_sost_MU%20k%20laboratornoj%20rabote%201%20po%20atomnoj%20fizike_mu_2013.pdf
https://elib.bashedu.ru/dl/local/Balapanov_Zamanova_sost_MU%20k%20laboratornoj%20rabote%201%20po%20atomnoj%20fizike_mu_2013.pdf
https://elib.bashedu.ru/dl/local/Ishembetov_sost_Izuchenie%20pogloschenija_lab%203%20po%20jad%20fiz_mu_2019.pdf/info
https://elib.bashedu.ru/dl/local/Ishembetov_sost_Izuchenie%20pogloschenija_lab%203%20po%20jad%20fiz_mu_2019.pdf/info
https://elib.bashedu.ru/dl/local/Ishembetov_sost_Izuchenie%20pogloschenija_lab%203%20po%20jad%20fiz_mu_2019.pdf
https://elib.bashedu.ru/dl/local/Ishembetov_sost_Izuchenie%20pogloschenija_lab%203%20po%20jad%20fiz_mu_2019.pdf

6. MaTtepunanbHO-TeXHU4YecKas

6asa, HeobGxoauMmas pAOnNA oOcCyLwWeCcTBNeHus

o6GpasoBaTenbLHOro npouecca no gUucumMninHe
MaTCpI/IaJ'IBHO-TCXHI/IquKaH 6333, HCO6XOI[I/IMa$I AJIs1 OCYLICCTBIICHUA O6p330BaTeJ'II>HOFO

npoliecca 1o JUCHUILIMHE TPUBEICHA B Ta0IHIe:

Haumenosanue cne-

UUATUZUPOBAHHBIX Buo Haumenoeanue 060pyoosanus, npozpammmnozo oodec-
ayoumopuil, Kabune- 3anAmMu neuenus
mos, n1adbopamopuii
Bonbimas  ayauropus Jlocka, KOMIIbIOTED, MyJIBTUMEIUHHBIN ITPOESKTOP, IKPaH
501 I[IporpamMMHOE 0GecreueHue:
1. Windows 8 Russian. Windows Professional 8 Russian Upgrade.
Jlekuun Junensust OLP NL Academic Edition, 6eccpounas. J{orosop Ne
104 o1 17.06.2013 1.
2. Microsoft Office Standard 2013 Russian. JInuensuss OLP NL
Academic Edition, 6eccpounas. Jlorosop Ne 114 ot 12.11.2014 r.
Jlaboparopus Mexa- Y4eOHas MmebeIb, T0CKa.
auka 204 ((bI/ISMaT VYcranoBka nmadopat. «Moxayns FOHTa 1 Momyis ciuray ®M19 (c
KOpHyC) 3NEeKTPOHHBIM OitokomM OMIII-1);
YcranoBka gabopat. «['mpockon» ®M 8§ ;
Ycranoska nabopat. «Coynapenue mapoy ®M17 ;
YcranoBka jabopat. «MastHrk MakcBemia»y OM19;
YcranoBka jabopart. «MammuHa ATByna» OM 2
YcraHoBka jgabopart. «MasTHUK HakJIOHHBII» OM 5;
YcraHoBka jgabopart. «YHuUUIsIpHbId nonsec ¢ mymkoin» ®M15 ;
VYcranoBka nadopat. « KpyTHIBHBIH OaJITICTHICCKAH MAaITHUK C
MuDHceKyHIoMepom» GIIM-09;
VYcranoBka nabdopat. «MastHIK O6epoeka» OIIM-06 ¢ Habopom
IPY30B ¥ MIJUIHCEKYHIOMEPOM;
VYcranoBka nadopat. «I'upockom» GIIM-10;
O6opynoBanue k JIP Ne 6 «/3ydeHne ynpyrux XxapakTepuCTHK
MaTEepPHUAIOBY: MPUOOP IS ONPEACICHUS YUTMHCHHS TPOBOJIOKH,
JlaGoparop- OCBETUTEIb C MOIYIIPO3paYHON MIIIUMETPOBOU LIKAIOH, KPY-

HbI€ pabOTHI

THJIBHBIN MasITHUK;

O6opynosanue k JIP Ned «Onpenenenue MOMEHTOB MHEPITUH TEJ
U npoBepka Teopembl [ toiirenca-1ltelinepa»: TpuduiIspHbIil o-
BEC, /1Ba IMJIMHIPA;

O6opynoBanue x JIP Nel6 «M3y4yeHne coOCTBEHHBIX KoJeOaHMiA
COCPEIOTOUCHHON CHCTEMBD): IITATUB, HA0OP MPYKUH U IPY30B;
Oo6opynoBanue k JIP Nel7 «M3y4yeHne OneHnid»: ycTaHOBKA LIS
M3y4YeHUs KOJIeOaHWUH B CBI3aHHOW CHCTEME C IByMs MaTeMaTH4e-
CKUMH MasiTHUKaMM;

O6opynoBanue k JIP Ne20 «I3mMepeHne cKOpoCTH 3ByKa B BO3TyXe
METOZIOM CJIOKEHHS B3aUMHO-TIEPIICHIUKYIIPHBIX KOJICOaHMI»:
3BYKOBO# renepatop 1'3-18, ocunmnorpag Cl-1, ontudeckas cka-
Mbs, MUKPO(OH, THHAMUK;

[ tanrernupkyis [1-125-0,1-10 ur;

Htaareanupkyas 150 MM.-15 mT;

Muxkpometp ranaakuit 0,01 Mm.MK 75 - 15 m;

Mukpomerp MK 25 x1.1T'Y - 10 wr;

TepmomeTp cnupTOBOii-1 mIT.

JlaGopaTtopusi Momeky-
asipHoi  pusuku 308
(¢usmat xoprryc)

JlaGopaTop-
HbIE pabOTHI

O6opynoBanue:

VYueOHas meOeib, JOCKA.
VYcranoBka k JIP Ne3 «Omnpenenenne ko3¢ duuueHTa Temionpo-
BOJHOCTH MeTOoioM HarpeToit Hutu» PIIT1-3 — 1 mr.
VYcranoBka k JIP Ne6 «Onpeznenenue OTHOIIEHHs TEILIOEMKOCTEH
BO3/yXa MU IIOCTOSTHHOM JaBiieHuH u o0beMe» OIIT1-6 — 1 mir.
YcranoBka k JIP Nel5 «Onpeznenerne OTHOMEHHS TEIUIOEMKOCTEH
BO3AyXa MPU MOCTOSHHBIX JaBJICHUHN U 00BbEME PE30HAHCHBIM Me-
tomom» PIIT1-7 — 1 m.
YcranoBka K JIP Ne4 «OnpeneneHne YHUBEPCATBHOM Ta30BOM MO-
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CTOSHHOM METOAOM M30TEPMUUYECKOTO0 H3MEHEHMS COCTOSIHUS
OIIT1-12 — 1 w.
VYcranoBka k JIP Ne5 «Omnpenenenue cpenHeid JUIMHBI CBOOOHOTO
npobera MoJsieKyJ1 Bo3ayxa» — 1 mrt., acnupatop — 1 mT., MEH3ypKa
— 1 m.
YcranoBka k JIP No7 «Omnpenenenue koaddunuenra o6bEMHOTO
pacIMpeHus )KUAKOCTH 110 metony rononra u IItw» — 1 mr.
Kunxoctaeie MmanoMeTpbl — 4 mit. K JIP No2, x JIP Ned, x JIP Ne5, x
JIP Ne9;
Bapomerp-anepouna — 1 ., TpexxonoBoit kpaH — 1 mT. k JIP Ned
«OrmpenierieHrie  YHUBEPCAIBHOW Ta30BOH IMOCTOSHHOW METOIIOM
MN30TEPMHUYECKOTO U3MEHEHHS COCTOSHUS;
I'eneparop — 1 wrT., ocumsutorpag — 1 wT., pe3oHaTop ¢ MUKpodo-
HOM U nuHamMukoM — 1 mT. k JIP Nel2 «Omnpenenenue ckopoctu
3ByKa B BO3JyX€ U OTHOILEHHs YyJENbHBIX TEIUIOEMKOCTEH MeTo-
JIOM CTOSTYEl BOJTHBDY;
Hacoc Komosckoro k JIP Ne2 «OmnpezneneHue OTHOLICHUS YyJelb-
HBIX TerIoéMKocTell ra3zoB MertomoMm Krnemana wu  [esop-
May;Kareromerp — 1 mr., HaOOp KaNMUIIPHBIX TPYOOK C AeprkaTe-
mem — 1 mr. k JIP Ne8 «Ompenenenne ko3¢ ¢uimeHTa moBepx-
HOCTHOTO HAaTSDKEHMA >kuaxoctu. OmpenencHue Kod(QuimeHTa
MOBEPXHOCTHOTO HATSKEHUSI )KHUIKOCTH B KAIMMIISIPHBIX TPYOKax».
IMpubop Kanropa-Pebmrnepa — 1 mr. k JIP Ne9 «/3yuenue 3aBu-
cUMOCTH K03 uIeHTa NOBEPXHOCTHOTO HATSHXKEHUsI pacTBOpa OT
KOHIIEHTpAIlMK M TeMiepaTypsl»;Konpno Ha moasece — 1 mir.,
HITaHTEeHIMPKYJIb — | mT., Habop rups — 1 mt. k JIP Nell «Ompe-
neneHne ko3 duineHTa MOBEPXHOCTHOTO HATSKCHHS JKUAKOCTH
METOJIOM OTpPbIBA KOJIBLIAY;
TurensHas ne4s ¢ 0J0BOM — 1 IIT., TepMonapa — 1 mrT., mraTtus — 1
mrT., ranbBaHoMeTp — 1 wT. k JIP Ne 18 «Omnpenenenue TemioTsl
IUTABJICHHS METa/UIa ¥ IPUPAIICHNS SHTPOIIHID)

AxBanuctunsaTop — lmr.

JlabopaTopust  3meKTpUUe-
ctBa m MarHetmsma 305
(pm3mar kopriryc)

JlabopaTopHEie
paboTsl

VYuebHast MeOenb, TOCKA.

VYcraHoBKa k 1a0. pabore Ne 2 «/3ydeHne crcTeMaTHYECKIX
MOTPENIHOCTEH Ha MPUMeEpe U3MEPEHHUS COTPOTHUBIICHUS PE3UCTOPA
METOJIOM aMIIepMETPa M BOJILTMETPA»,

O6opynoBaHue K 1ab0paTOpHOM paboTte Ne 3 «Uzyye-
HHE JIEKTPOHHOTO ocumiuiorpada 1 03HaKOMIIEHHE C HEKOTOPBIMU
ero npuMmeHeHusMm»; O6opynoBanue K nabopaTopHOil paboTe
Ne 4 «M3yuenne paboThI 2IEKTPOHHOTO BOIBTMETPAY;

Ob6opynoBanue K jgaboparoproii pabore Ne 6 «M3yueHue u3-
MEpHUTEJIBHBIX MOCTOB M WX NPUMEHEHHE IS ONpe/esIeHHs Mapa-
METPOB IEKTPUUECKHUX LETICH»;

ObopynoBanue x nmabopaTopHOIl paborte Ne 12 «Mc-
CJIC/IOBAHUE MarHUTHOTO TIOJIS1 3€MJIM U OTpEJIeNICHNE 3JIEKTPOIH-
HaMUYECKOHN MOCTOSTHHO C MOMOIIBIO TAHT'€HC —TaIbBAHOMETPAY;

ObopynoBanne k nadbopaTopHoii pabore Nel3 «OnpenencHue
YJICNBHOTO 3apsijia 3JeKTPOHa METOJOM MarHMTHOH (OKycHpOB-
KN

O6opynoBanue k 1abopatopHoit padore Nel4 «UccnenoBanue
TPaeKTOPUH JBIIKCHHUS JJIEKTPOHOB MOJ JCHUCTBHUEM JIIEKTpHUeE-
CKUX M MarHUTHBIX Touieit. OnpeaeneHue yaeapbHoro 3apsiia dJieK-
TPOHA METOJIOM MarHeTpOHa;

ObopynoBanue Kk JabopatopHoi pabore Nel5 «M3yuenue
MarHMTHBIX CBOMCTB (heppOMarHeTHKOBY;

ObopynoBanue Kk JjabopatopHoi pabore Ne 16 «IIpoBepka
MOJIHOTO 3aKoHa OMa JJIs IEPEMEHHOTO TOKa;

ObopynoBanue K 1aboparopHoit padote Nel7 «Mccnemopanue
3aTyXaloIINX MIEKTPUUECKUX KOJIEeOaHUH B KOIeOaTeIbHOM KOHTY-
pe»;

O6opynoBanue k jabopatopHoil padore Nel8 «M3yueHwue
BBIHYK/ICHHBIX JJIEKTPHYECKUX KOJeOaHuil B KoJieOaTeIbHOM KOH-

Type»;
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ObopynoBanue K 1abopaTOpHOI paboTe Ne 21 «Mopenu-
POBaHUE INEKTPOCTATUYECKUX MOJIeH CUCTEM 3apsa0B Ha DBM»;
O6opynoBanue k naboparopnoil padore Ne26 a «IIpoepka
3akoHa Oma. OmnpejieNicHHe yACTBHOTO COMPOTHUBIICHUS TPOBOIHU-
Kay;
Oo6opynoBanue K taboparopHoit padote Ne 26 6 «3yueHue nosms-
PU3AIMHA JUIICKTPHKOBY.

JlaGoparopusi ONTHKH
310 (pu3mar kopriryc)

JlaGopaTop-
Hble pabOThI

T'oamomerp YI'-3
Tl'oamomerp I'c-5 uuB.1101040179
Honspuckom I[TKC-125
Pabouee mecto cryneara PMC
Nell «CrnexTpsl OTIIOMEHAS U IpoITyckaans» nHB.1101043597
Pa6ouee mecto cryneara PMC
Nel9 «ducnepcus n audpakuus» (JIPMC CO CIEKTPAJIbHBIM
OCBETUTEIIEM)
uHB.1101043309
Pabouee mecto crynenta PMC
Ne9 «Tucniepcus n qudpakuus» (JIPMC — co cnekrpanb-
HBIM ocBeTHTeneM) uHB.1101043432
Pa6ouee mecto cryneara PMC
Nel6 «I'eomerpuueckas onrukay (JIPMC CO CBETOIUOUIHBIM
OCBETHTEJICM)
Pa6ouee mecto crynenra PMC
«ndppakmmsa» (JIPMC c ma3epHBIM  OCBETHTEINIEM AJIS UCCIIe-
nmoBaHus nudpaknun) uaB. 1101043428
Pabouee mecto crynenta PMC
«utepdepenuus»  (JIPMC c nazepHbIM  OCBETHTENEM LISl UC-
ciieioBaHus nHTEpQEpEHIINH)
nHB.1101043429
3purensHas Tpy6a nuB.2101042070
Jlazepusiit anemeHT MHB.2101042469
JIroxkemetp FO-116
cToJbel TabopaTopHbie -20 mT.
cTynbs -40 mT.

JIaGoparopus
aTOMHOM bu3uKu
ayn.212 (¢pusmar xop-

myc)

ObopynoBanue:

Vuebunas mebenb, J0CKa.
YcraHoBKa JUIs M3Y4YEHHST OCHOBHBIX 3aKOHOB (oTodddexra
Y CeTpoHCTBO U3MEPUTENBHOE JJIs1 U3YUEeHUs BHEUTHETO POTOA]-
(exra OIIK-10, hoTOdTEMEHT CMEHHBIH.
YcranoBka juist uzyuenus onbsita @panka u ['epua:
tuparpoH TT-0.1-0.3 ¢ aproHOBbIM HAMOJIHUTENIEM, PETYIHPYEMBbIi
UCTOYHUK IuTaHus, amnepmerp Ha 0,1 A uns. 1X6348, BonmsT™MeTp
Ha 3 B, BonbT™eTp Ha 30 B, MukpoamnepmeTp, maHesb yrpasie-
HUSL.
Ocmmtorpad nByxkanamsHbri C1-220,
YcTaHoBKa JUIs ONpeieNIeHUs PE30HAHCHOTO MMOTEHINaIa METOI0M
®panka u ['epuad®IIK-02 (VcerpoiictBo m3mepurenproe Ne 714,
00bekT uccienopanus Ne 714).
YcTaHOBKA IS H3YYEHUs CIIEKTPa U3JIyUICHUS aTOMa BOIOPOIa U
orpejiesieHue MOCTOsIHHOW Pundepra:
Monoxpomarop MYM k ycranoske PIIK 09
YcTaHoBKa I H3yYeHUs criekTpa atoma Bogopoaa OIIK 09
YcTaHOBKa ISl H3YYEHUS TeNU-HEOHOBOTO J1a3epa:
1) Ucrounuk nazeproro m3myderns NJI-1 Ne 0028 01.98
ONTHYECKasi CKaMbsl; 3) TIOJISPOH; 4) nudpaxkunoHHas
penierka; 5) sKpaH.
Pabouee mecTo cTyneHTa JuIs U3y4eHHs AU(PPAKIIH 3JIEKTPOHOB U
OIpEeNIEEeHUS] MEXIIOCKOCTHBIX PACCTOSHUN NOIUKPUCTAILIA!
Habop nudpakTorpamMM, MUKpOCKON n3MepurensHsiii MUP-12 Ne
230510.
YcTaHOBKa IS H3YYEHUS TOHKOW CTPYKTYPHI CIIEKTpa aToMa
HATpHS: TPEXIPU3MEHHBIN cTeKIIHHBIN ciekTporpad UCII-51 Ne
570096, HaTpueBas CHEKTpaJibHAasl JJaMIIa, PTYTHAsI CIICKTPaJIbHAs

24




namna, JinH3a(F=94), n3MepuTenbHBI MUKPOCKOII, BEHTHIISITOP,
IIyCKOBOE yCTPOUCTBO (apoccenn) Ne 630246 uns. 354516.
YcraHoBKa 1St SMUCCHOHHOTO CIIEKTPAIEHOTO aHAIN3a CILIaBOB!
ctunockon CJI-13 Ne 908048 unB. 013/1-0003909, uccienyembie
00pa3pl.
YcraHOBKa JUIsl M3yYEHHsI CTPYKTYPbI CIIEKTpa IByXaTOMHOU MO-
JIEKYJIBI: TPEXIIPU3MEHHBIN cTeKITHHBIHN criekTporpad VUCII-51 ¢
ABTOKOJUTUMAIIHOHHOM Kamepoi Y®-90 Ne600330, nunza(F=94).
MonoxpoMaTop yHUBEpCaIbHEIH YM-2
YcraHoBKa JUI M3y4EHHS CIIEKTpa aTroMa Boxopozaa. OnpeneneHue
nocrossHHOW Punbepra (ITmanka mo criekTpy aroma Booposia
OKJI-01.
YcraHOBKa JUIsl M3yYEHHsI CIIEKTPa aTOMa BOJIOPO/ia € MOMOIIBIO
nmudpakunonHoit pemerku. Onpenenenue nocTossHHOM Pundepra
[Tnanka no ciektpy atoma Bogopoaa ®KJI-01 (M).
YueOHas nabopatopHas "JlaboparopHas ycTaHOBKa" ATOM B Mar-
HUTHOM 1oJie. Ddekt 3eemana GKJII-02 M-1 K.
YcranoBka yueOHas "V3yuenune BHemHero Gpotoaddekra u onpe-
nenenue nocrosiHuor ITnanka»y OKJII-11M.
OmnpiT @panka u ['epria @KII-06.

YcraHoBKa ydeOHas nabopatopHas "V3ydeHue CIEKTPOB IIie-
JIOYHBIX METAJIJIOB Ha puMepe criekTpa atoma Hatpust PKJI-02.

YuTabHBIU 3ai1 Camo- Hayunsrit u _yqf_:6HLH‘/'1 ¢oun, HayuHas nepuonauka, [IK (MoHO-
Nel (rIaBHBIA KOPIYC, | crosrensHas OI0K) - 3VHIT, Wi-Fi goctyn mist MOOWMIIBHBIX YCTPOMCTB, HEOTpa-
1 HuueHHbIN qoctyn K ObC u BJI; KommuecTBO MOCa0uHBIX MECT —
9Tax) paboTta 76.
YuraapHbIi 3a1 Camo- Hayuneiii 1 yueOusiii ponz, Hayunas nepuoanka, Wi-Fi mo-
No2 (xoprryc du3Mara, | CTOSTEIbHAS CTYI A7l MOOMIIBHBIX YCTPONCTB, HeOTrpaHW4eHHBbIH noctyn Kk ObC
b :)Ta)K) pa60Ta u BJI; konudecTBO mocamouHbix Mect — 50.
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MpunoxeHue Ne 1

®I'BOY BO «BAIIKUPCKUN TOCYJAPCTBEHHBIM YHUBEPCUTET»
®U3NUKO-TEXHUYECKWM UHCTUTYT

COJEPXXAHUE PABOYEN ITPOI' PAMMBI

nucuurnHbl Ou3nka Ha 7 ceMecTp
(HauMeHOBaHUE JUCIUTIIMHBI)
JHEBHAs

(hopma oOyuenust

Bua pa6otsl Ob0nem aucuu-
TJIMHBI
O6mas Tpygoemkocts aucturuinabl (3ET / gacoB) 4144
Y4eOHBIX YacOB HAa KOHTAKTHYIO pabOTy ¢ PEeIoIaBaTesiem: 37,2
JIEKIIUHT 18
71a00paTOPHBIX 18
npyrux (TpyImnoBas, WHIUBUAyaJIbHAS KOHCYJbTALMS Y MHBIC BUIBI 1.2
Y4eOHOUW NIeATEIHHOCTH, MPEAYyCMaTPHUBAIOIINE PaOdOTy OOYyYarommxcs C
npenoaasaresieM) (PKP)
Y4eOHBIX YaCOB Ha CAaMOCTOATENbHYIO paboty obyuaronmuxcs (CP) 72
Y4eOHbIX 9acoB Ha MOJITOTOBKY K IK3aMe- 34.8
Hy/3adery/nuddepenunpoBanHomy 3auety (Kontposnn)

®opma(bl) KOHTPOJIS:
DK3aMEH CEJIbMON CEMECTp
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dopMa n3yueHus MaTepuasoB: JICKIUH,

OcHOBHAs U IOIIOJI-
HUTEJIbHAS JTUTEPA-

3amanus mo ca-

®dopma TeKyIIero
KOHTpOJIS yCIeBa-
€MOCTH (KOJIJIO-

MIPAKTUYECKHUE 3aHATHSI, CEMUHAPCKUE 3aH - T — MOCTOSITEJIbBHOU KBIyMbI, KOH-
No Tema 1 cozepanme THS, JIA0OpaTOPHBIC PA0OTHI, CAMOCTOSTENb- vast (;Ty,[[eHTaM (H0- paboTte cTyacH- TpONbHbIE i)aGOTBI
n/m Hast paboTa U TPYJ0EMKOCTH (B Yacax) TOB ’
Mepa U3 CIIHUCKa) KOMITbIOTEPHBIE
TECTHI U T.I1.)
JIK [TP/CEM JIP Cp
1 2 3 4 5 6 7 8 9
Mopayas 1: Mexanuka. MoJiekyJsipHasi QU3HKa U TEPMOJIMHAMMKA
1. OCHOBHBIE 3aKOHBI KJIACCH- 2.1.21;
YECKOM U pENATUBUCTCKOM 1.38, 1.68;
MEXaHHUKH. 1.118; 1.154;
1.§1—34 1.175
185 =815 2.1.297: J1a6. paora
2 ] 2 8 L816=520° |4 339 Teer Nel
1. §140 — §148, ' 1§34 -
§153 —§157 $40;
§158 —§160
2.3.2,3.12
2 MouteKyIpHO-KHUHETHYECKAS 2.6.8; 6.10;
Teopusi ra3oB. OCHOBHI TEp- 6.18; 6.24
MOTMHAMUKH. PeanbHble ra- 2 . 4 12 1. §41 8§55 6.57: 6.61: JIa6. pabora
3bl. I3MEHEHUs arperaTHoro 1. §56 — §62 6.138: 6.148: Tecr Nel
COCTOSHUA BEIICCTBA. 6 158’ 6 173’
Monayab2: DiekTpudecTBo 1 MarieTu3m. Onrtuka. KanroBasi pusmnka
6 Dnextpuueckuii 3apsi. Pa- 1. 8§77 —8§79; 1. §80; §86;
00Ta CHJI DIIEKTpOCTATHYC- §84 — §85; §90; §95; §98;
CKOTO TTOJISI. DJIEKTPUICCKHHA §81 — §83; §101
JIATIONb. DIEKTPUYECKOE MO~ 2 . 2 12 §87 — §89; 2 211 - ¥a6. I])\ragOTa
. IIpo- } ecT Ne
oI B CKTPIICCKON 02-go4 12200 271 -
HosTe. §96 — §97; 2.80; 2.121 -
§99 —§100 2.130; 2.166 -
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2. 21 — 210;| 2174
259 — 2.70; 2.112 —
2.120; 2.156 — 2.164
[TocTosAHHBIN AEKTPUUECKUI 1. §114;
ToK. TOKHM B razax u »HIKO- §115; §135;
cts1x. KOHTaKTHBIC SIBICHMSI. 1. §109 — §113; §136;
3aKOHBI B3aMMOJIEHCTBHS §120; §121; §131 — §126; §127;
TOKOB B BaKyyme. MaruuT- §134; . .
HBIH TUIOJIb. 3aKOH dJIEK- 4 2 10 §122 — §125; § 128§9 L ggg’ J%a6. IJ’\:gOTa
TPOMAarHUTHOW MHIYKLIUU § 146 — § 152 161 _1 64 ’ eCT A2
®apages. [lepeMeHHBII TOK. 2.2.226 — 2.236; § 2_ §2 937
2.315-2.324 2.246: 2.325 —
2.335
Uurtepdepennus ceera. [u- 1. §§ 169,
(paxmus ceeta. [Tonspnsa- 1.§165-§196 | 174, 182-184, Jlab. padora
1us cBeTa. Jluchepeus CBeTa. 4 4 14 197-206, 211, Tecr Ne2
Paccesnue ceera. 215,
KBanToBnie cBOMCTBa CBETA. 1. §§ 220- J1a6. paGora
Tl B 4 16 1.§208—§231 | 222, 226-228,
L ' 232-233 Tect Ne3
Bcero 1acos: 18 18 72
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