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1. HEJIH OCBOEHHU S JUCIHIMIIJIMHbI

Lleapto ocrOSHUs NUCIMIUIMKEL SABISETCS JOCTHIKEHHE CIEAYIOUIMX KOMIICICHIMH Ha
YPOBHSAX:

OGwenpodeccuonanbuom:

JUIA HanpasiieHHust noaroroskd 12.03.03

OITK-1-  Crnocoben NPUMEHATE  €CTECTBEHHOHAYYHBIE U
OOLICHHKEHEPHBIE 3HAHWS, METOJbl MATCMATHYECKOTO aHaiH3a i
MOACIHPOBAHUS B WMHXXCHEPHOH NEATENBHOCTH, CBARAHHON C
(pOTOHHBIMU TEXHOJIOTHAMH o6paboTku UH(pOPMATIHH, [Toporoswii
OPOCKTUPOBAHNEM, KOHCTPYWPOBAHHEM W TEXHONOTHAMH
MpOM3BOACTBA  3EMEHTOB, NpubOpOB M  CcucTeM (GOTOHHKH |
ouroundopmMaTuku

OIIK-3- Crocofen npeBOMMTE SKCIIEPUMEHTAIBLHEIE HCCIET0BAHMS
H H3MEepeHHs, 00pabaTbiBaTh H IPSACTABIATE T10/iy YCHHBIE AAHHEIE C [Toporogxrii
YYETOM CICeUUPUKH HU3MEPSHHH B CHCTEMAX M yCTPOHCTBAX
$OTOHUKH N ONTOUH(POPMATHKH

JUIA HampaBJieHus moarotosku 12.03.05

OIIK-1- Cnocoben NpUMEHATL  €CTECTBEHHOHAYYHBIC M
OOILIEHHKEHEPIEIC 3HAHAL, METONBl MATEMATUYECKOTO AHANH3A M
MOZENHPOBAHUS B HHXKEHCPHOI JIESTENLHOCTH, CBA3AHHOM ¢
NIPOSKTHPOBAHHEM, KOHCTPYUPOBAHUEM U TEXHOJIOTHAMHU Ioporosai
IPOM3BOACTBA JA3CPHOU TCXHUKH

OIK-3- Croco6eH MpoBOANTL SKCTIEPUMCHTALHEIE UCCITEOBAHUS
H U3MEpPeHHs, 0OpabaThiBaTh U IPEACTABATD MONYUCHHDIE TAHHBIE C IMoporossrit
YHETOM CIEUHPUKH METONOB H CPEACTE JIAZEPHBIX HCCHSAOBAHMH 1
H3MepeEHWit




DOPMHPOBAHMIO YKa3aHHBIX KoMrieTeHumit OIIK-1 1 OlMNK-3 g HanpapiaeHni nogrotosku 12.03.03 u
12.03.05 caymuT JOCTHKEHNE CIIE/yIOMHX Pe3yAbTaToOB 00pa30BaHuA:

3HaHuN:

HU YpOgHe NpeOCmasienuil:

o0weH Pprusnueckoi KapTuHel OKPYAIOUIETO MMpa KaK CHCTEMbl B32aUMOCBA3aHHBIX (PU3UUCCKHX
SRJICHUHN, PA3IHYHbIX POPM ABUXKEHHS MaTEPHH;

ponv u3uKn Kak byHaamenTa s H3YYE€HH] AMCUMIUTMH NpoecCHONansHOro LHKIA, Kak
OCHOBY AAA BBIACNEHMA B CBOel MpodecCHOHANBHON AEATENHHOCTH PU3NYECKUX ABIEHUH M
NPOLCCCOR, ONPEUENAIOIKX NPUHLIMNEI PAOOTHI Pa3IUYHBLIX TEXHHUECKHX YCTPOIICTR;
B3auMOCBI3H TCOPHM W DIKCHEPUMEHTA, cayxaumero 6a3oi jns cbopMHpOBaHHﬂ TCOPHU H
TNIOATBEPAKAQAIOINETO €€ TONGKCHHA.

It yposHe RONUMARNUA.
® CMBIC/1Aa TAKHX NOHATHH Kak; CI)HSPI‘-ICCKOC ABJICHHE, (l)H3H‘iCCKafI BCAHYMHA, MOAC]Ib, rUIIOTE3A,

SKCAEPUMEHT, HalI0lIeHHe, U3MEPEHHE, (H3NUCCKAs TEOPHs, (PM3NUECKUIT 3aKOH,
(YHIAMEHTANBHEIX TTOHATHH, 3aKOHOB M TEOPHii KAACCHHECKOH H COBPEMCHHOM usmnku;
(PH3HIECKUX MOJIENEH, UCTIONB3YEMBIX IPH NOCTPOEHHH TEOPUH SBIECHHUS,

rpaHuL MPUMEHAMOCTH TEOPHH, OCTPOECHHOMN Ha onpeeneHH0M QUHUeCKOH MOReNy;
TPHHLUTIOR NOCTPOSHHA PHINYECKHX IKCIEPHMEHTOB.

HA YPOBHE GOCRPOU3ECOEHUA.

L ]

(GopMyNHPOBOK  (HM3MUECKHX 3aKOHOB, NPHHIUMNOE W [IOCTYNATOB, WX MAaTEMATHYECKOS
BLIPAKEHUE M0 OCHOBHBIM pa3fenaM PU3UKK: GUINIECKHE OCHOBLI MEXAHUKH, IEKTPHYECTBA K
MarHeTM3Ma, SNEKTPOIUHAMUKY, (usukH KoneGaHuil M BOAH, ONTMKM, KBAHTOBOI ¢$hum3nKy,
ATOMHOM W agepHOH Gu3nKM;

METOZI0B peIeHys 3a/a' 110 OMIUCAHHIO PUINIECKUX ABICHHI;

METOZ0B NPOBENCHNS IKCIEPUMEHTA ¥ 0GPabOTKM pe3yIbTaTOB M3MEPEHHIT;

METOINKHY OLCHKH MOTPEIHOCTH H3MEPACMbIX BETHHHA.

YMEHHSI:
meopemuseckue:

OMPENCIIATE IYTA PELICHAA MOCTABNEHHOMN 3aa9H, OHEPTHTE KPYr GU3NYECKUX 39KOHOB, SHAHHE
KOTOPSIX TIO3BONUT PEIUMTL AAHHYIO 3a1ayy;

NOCTABHTE HEIE MPOBOAUMOTO 3KCMEPUMCHTA U ONIPCACIUTE NMOCASROBATEIBIIOCTE ACHCTRUI TNpH
€ro NpORCACHNH,

npaxmuyecre.!

pelars THNORLIC 3aAa%H 10 pasfaciaM Kypca BM3HKU;

*  pasbuparsCs B IpHHUMNAX JeficTaiA du3nYeckux NPHGOPOR M CNOcoBax WX NPUMEHEHNS;

® TPOW3BOAMTE PacHeThl 1O PE3YNALTATAM U3MEPEHMIT;

®  OUECHHBATH MOTPEUIHOCTE H3MEPIEMBIX BEJINUMH,

¢ AHAM3MPOBATR  NOJYHCHHLIE — Pe3YNBTATLI W CONOCTABNATE MX C  TEOPETHUECKH

NPOTHO3UPYEMBIMY;

®  TNPEACTaBNATSH (yHKLHOHANBHBIC 3ABUCUMOCTH PH3NHECKUX BETUUUH B BHIE rpadUKOB.
HABBIKH:

¢ IPamMOTIIO H apryMEHTUPOBAHO M3TAraTh COOCTBCHHBIE MBICITH, 0GOCHORKIBATS CBOM CYXKICHHUS:

¢ paboTaTh ¢ IUWHPOKKM KPYFroM (pU3HIECKHX NpHGOpPOB 1 obopyfoBanus,

*  COCTABIATE HAYYHBIC OTHETHI C FPAMOTHLIMH BLIBOAAMM O NPOJIENaHHOi paboTe;

L]

paboTaTh ¢ IMTEPATYPOH H MHBIMH HCTOYHHKAMU WH(BopMaIn,



2. MECTO JUCIIUIIITHHbI B CTPYKTYPE OOII BO

Aucrmmnuna «Pusukay spngeTes AucuuminHod Baoka 1 Ofs3aTenbnoli acT OporpaMmel.
Conepxande IHCUMIVIMHBL SBNACTCA JIOTHYECKMM HpPOMOJDKEHHEM 3NEMEHTAPHOTO
IKONBHOIC Kypca (HU3UKH.
CopaepxaHue JUCHHIIIHBL ABISETCS OCHOBOM IJI1 OCBOEHHS BCeX NUCLMUIUIUH B 0GNACTH
«Texunueckue nmayxu».

[lepeuens rpyiu AMCIATUINE, Ga3UPYIOUIAXCA HA MaTepHaNle JHCIMIUIMEB] «DU3UKaN:

XHMHS;
TEOPETHYECKas MeXaHHKa, IPHKIIaxHAast MEXaHUKa,
9NEKTPOTEXHHKA, YNEKTPHIECKOE 0G0pyAOBaNHE;
INEKTPOHUKA H MUKPOIPOLECCOPHAS TEXHUKA,
pPaMOTEXHHUKA,

nasepHas TCXHUKA U Na3ePHBIC TEXHONOIUH;
MATEPUATIOBEACHHE;

COIPOTHUB/AEHHUE MATEPHANIOB;

TCXHAYECKan TEPMOAHHAMUKA U TEILIONEpeIaya;
TeopHs Konebanuii,

THAPaBIHKa U THAPOMAIIINHbL

MEXAHHKA AMAKOCTEH U ra3oB;

TEOPHS MALIKUH H MEXAHUIMOR;

METPOJIOrHS;

(usIYeCKHUe OCHOBEL U3MEPEHMIL;

OCHOBBI OTITHKH, ONTHYECKUE H3MEPEHH;
SKoorus;

BX;

¢ & O & & & 46 & 0 & & 6 o P G 4 0o

Ipensapurenbhbie KOMIeTeHURE, cHOPMUPOBAHHEIC Y 06YYAIOIMXCS 0 HAYAN2
H3YUCHUS AWCUMIUIMHEL: He TpebyroTcs.
TpeGoBanus Kk ypoBHIO MOArOTOBKH O6YHAIOIMXCS OlpeAeIeHbI DdenepansHbM
FOCY IapCTBEHHBIM 00Pa3OBATENLHBIM CTAHAAPTOM CPEAHEro (MOJHOro) 06IIero oGpasoBanms.



Obmas tpy noeMKocTh AUCHMNNUHEL cocTaBnser 10 3aueTHLIX eaunanl, 360 yacos

3. CTPYKTYPA U COAEPAKHHUE JUCHUILJIMHBI

(¢ pacnpenenenneM obiero Gl0/UKeTa BpeMEHH B Yacax)

3.1. Conepixanne (1nIaKTHKA) ARCIHNINHBI,
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2 § 1 | Pajnen 1. @usnueckue ocHOBB] MexaHuKH. | 65 || 40 || 20 9 I | 25 15 15
1.1 Knuemarnka matepnanbHoll ToukH
uTtBepuoro  Tenma.  [locTynareabHoe n | 11 8 4 2 2 3
BpamarCnbHOE NBMKCHHE TBCPAOTC TENA.
1.2. Aubampka  MaTtepuansHoi  TOYKH.
Ilonarue cocTosHuMa B KnaccHMeckoid
mexauuke. 3akouel Helotona. Vpaphenne | 14 8 4 2 2 6
apwkenus.  HeuHepuuansHele  cHCTEMBI
oTcdeTa. CUNBI HHEPHMM.
1.3. 3aKoibl COXpPAHEHHSA B MEXAHUKE. 14 10 3 3 4 4
1.4. JlnHaMHKa TBEpAOTO TeAa. 15 9 4 2 3 6
1.5, [TpHHUNN OTHOCHTENBLHOCTH 2 1 ] _ _ !
B MEXaHUKe,
1.6. OCHOBBI PENATHBHCTCKON MEXaHHKN, 6 3 3 - - 3
1.7. DneMEHTH MCXaHHKH CIUIOMHBIX CPej. 3 1 1 — - 2
2 Pazpen 2. Monexynapras gpusuka u 43 28 | 14 3 6 15 18 (s
TEPMOAHHAMMKA.
2.1. OcHOBBI MONEXYNAPHO-KUHETHICCKOM 10 7 3 9 o 3
TEOPHH.
2.2. (DyHKUMK pacrpeseleHs. g 5 3 5 B 3
Knaccyueckas M KRAGHTOBAS CTATHCTUKN.
2.3, OCHOBEI TepMOAHHAMHEH.
Tepmoaunamirieckye PpyHKUHH t2 8 4 2 2 4
cocrosuug TpH Hayana TEpMOIHHAMHKH.
2.4. Lnxa Kapro. Ipunumis noctpoens 5 3 2 I B 2
TCIMOBEIX MALIKWH,
2.5. fBnenue niepenoca. 6 4 | i 3 5
2.6.Cunbl MONEKYASPHPHOTO
B3auMofielicTBHA. PeanbHeic raszel. @a3oebie 2 I 1 - - l
npeBpalleHu




AYAUTOPIILIE
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3 13 [ Pazxen 3. DrexrpuuecTro u MarueTusm. 78 S2 [ 24 || 15 | 13 | 26 20 20
3.1. DnexTpHyeckoe MoNie B BaKyyMe.
IpoBOAHMKH U AHONEKTPUKH B 27 19 8 7 4 8
JNEKTPUYECKOM TIONE.
3.2. NMocToSHHbEH INEKTPHUECKAN TOK. 6 4 2 - 2 2
3.3. MaruntHoe none B Bakyymc. 20 14 6 4 4 6
3.4. MarHuTHOE NORE B BENIECTRE. 6 4 2 1 1 2
3.5. BNeKTPOMarHHTHaA HHAYKIHA. 11 7 2 3 2 4
3.6. Ypasxenus Makcsenia B HHTerpaL ok
u nuddeperivanchoii Gpopme. 4 2 2 - - 2
MaTtepuansHpie YpagHEHNS.
3.7. KBasHCTauuoHapHbIE TOKH. 2 1 1 — — |
3.8. 11pHHIMI OTHOCHTENBEHOCTH B 5 1 ] L :
MEKTPOAMHAMHKE
4 || Pasnen 4. @H3uKa Koredanmii. 30 16 [ 10 2 4 14 15 15
4.1. FapMOHHUueCKnii ocLmnnsTop.
IMpumeprl rapMoHUYECKNX 6 4 2 1 1 2
OCLIMJUIATOPOR,
4.2. KuHeMaThka ¥ InHaMuKa
4 2 2 - - 2
rapMOHWYECKHX KonebSannii,
4.3. CeoGoaHbIe 3aTYXa0mKe Konebaumn. 8 4 2 1 ] 4
4.4. BotHyxaeHHEIE KoneBaHus
rapMOHMYECKOTG OCLIMANATOpa 1ox, 8 4 2 - 2 4
AEHCTBHEM CHHYCOMAANKHON CHIIRL,
4.5. @usuyeckuil CMBICA CNEKTPATEHORO
paznoxenud. HopmanoHsie koneGanus 2 1 l - - 1
{MoagL)
4.6 AHTapMOHWNECKHIT OCLMNAATOP 2 | 1 - - 1
4 S || Pasaen 5. BoanoBLle mpoitecchl. 77 37 || 16 9 12 || 40 20 20
5.1. ¥Ynpyrue soanst. Inockas
CHHycouJankHas BoAHa. BosiHosoe
YPaBHEHHE. DHEPFLHSA YNPYroii BONHEI, 12 6 4 2 - 6
Coeputeckne sontubl. CTOAIHE BOJHBL
Dddexr Nonnepa.
5.2. DReKTPOMAarHUTHEIE BONHBL. DHEpritd
BMEKTPOMArHUTHOM BonHbl. CBET KAk 13 5 ” | 7 g
3MIEKTPOMarHHTHAN BONTHA.
TMongpusauusa ceera.
5.3. Untepdepennng sonu. Untepdeperinna
ABYX MOHOXPOMATHIECKUX BOMH,
TToHATHE O KOTEPEHTHOCTH BOMH,
WuTepdepenung cBeToBBIX BOJIH. 19 9 3 2 4 10
HuTepdepenLina B TOHKHX NNeHKax,




KYPC

CEMECTP

Homepa pazgenos

HaumenoBanmne pazaenos u
AHJRKTHYECKHX €HHHI

BCErO

AVIAUTOPILIE

BCEI'Q

JEKIMH

AYOHTOPHBLIR NPAKTHRYM (CeMHEAD)

JaGopaTopHbli npakTHKYM

CamocTosTe bHan paGora cTyaenTos

OIIK-1

Popmupyemasn

KOMIETEHO A

OIIK-3

3.4. indpaxuua sond. Tpunoun

Iofirenca-Openens,

Jludpakuus Dpenens Ha  xpyrnom
orsepetid.  [ndpakuna  ®payxrodepa
Ha  npAMOli  OeckoHeuwHOW  wienn.
Hndpaknuonuas pemerka. JIudpakuus
PEHTTEHOBCKNX nyyei, (opmyna
Byinsda-bpsrra.

20

10

5.5. B3aHMOAeiCTBHE 3E€KTPOMArHHTHELX
BOITH ¢ BEWECTBOM. OTpakeHue U
MPENOMICHNE CBETA HAa TPAHHLE
pasnena aByx cpea. Gopmynsi
Dpencna. Tucnepens ceera. (Pazopas u
CPYNNOBas CKOPOCTh.

13

Pazpen 6. Kpaurosas gpuinka.

67

31

18

N

36

15

15

6.1. Temnosoe uznyvenue. Kpautoras
ONTHKA. POTOHH,

13

6.2. KopImyCkyRApHO-BONHOBOM myanusM.
Bomir ae Bpoiins. IMpumawmn
HeonpeaeNeHHOCTH.

6.3. Keanroebie cocTogrus. BonHonas
GYHKUWA 1 €€ CTATHCTHYECKHN CMDICT.
TMpuHIMN cymepnosuumu.

6.4. Vpapnemve Illpeansrepa. Onepatopsi
duznveckux  Beanuun. Yactiua B
ONHOMEPIIOH  NOTEHUHANBHON  AMe,
TpoxoxpacHne wvacTWOBL TOA W HAR
NOTEHUHANhHBIM Gapsepom,
TapMOHHYECKHMIT OCLIMNAATOD.

12

6.5. CrpocHue atomos. CriekTpbl
sofopoaonoAcbHeIX aTomMoB. Teopus
Bopa. Keanrosas teopus ctpoerus
aroMa. KBaHTOBBIE uMCHTA.

6.6. OCHOBLI TEOPHH CTPOSHMS
MHOTODIEKTPOHHEIX aToMoR. Ilpuuiun
IMaymi.  TMepuoauueckas CHCTEMa
anemedTor JI.M.Menaeneesna.

6.7. Ctpoenne monekyn. dusmueckan
npupona XuMiueckolt ceazi. Honnas n
KOBAlIEHTHAA CBA3b. MonekynspHrie
CIICKTPBL.

6.8. Aromitoe Appo. CTpoenue aToMHOrO
aapa. Jedekt macc. Papuoak THBHOCTE
npcepadienns Aaep. Anepreic peakuuu.
ONEMEHTAPIILIE YACTHIIHL.

w2

BCEI'O TIO JNCUHHTIIMHE;

360

204

102

51

51

156

100%

100%




3.2. AyAnTOopHBIH NpaKTHKYM

Homep u Tema mpakFHuYCCKOro 3ARATHS Obem
HAHMEHOBANHEC pa3aena Ne aya.
ARCURIJIHHDbI HacoB
Paspen 1. Qusnucckue 1. || KnHemaTnka maTepHabHONM TOUKN, 2
OCHOBbBI MEXAHHKH. 2. || AunaMuka MaTepHanbHO# TOYKH, 2
3. || 3akoHLI coXpaHeHus B MeXaHMKe. 1
4. J KuneMaruka U AMHAaMHKa TBEPAOTO TeNa. 2
5. || Kontponbnas padorta Nel, cnaua Momaikero sazanus Nel. 2
Pazpen 2. Monexynsphas | 6. || OcHOBEI MONEKYAAPHO-KMHETHYECKOT TEOPUHU. 2
dH3UKa u 7. || @ynxumu pacnpeaencHma. 2
TEPMOAMHAMIKA. 8. | 3aKoHE! TepMOAKHAMAKH. 2
9. R KoutponbHas paGota Ne2, caaua JloMawmero 3anamus Ne2. 2
Paspen 3. L. || 3axou Kynona. HanpskeHHOCTb 3MEKTPHYECKOTO 110, 2
DNEKTPHYECTBO H 2. || TloTeHu#an U pa3HOCTbL NOTEHIWANOB. I
MarHeTA3M. 3. || [IpOBOMHUKH W AHINEKTPHKN B INEKTPOCTATHYECKOM MIOME. )
__§ DHepruA 3AEKTPOCTATHYECKArO TIOTA.
4 Kontponenas paGota Nel, 7
" || caaua Momannicro 3aganus Nel.
5. || 3axon Buo-Caeapa-Jlannaca. MarimTHas WHAYKUWA TIPOBOAHMKOB C TOKOM. 2
6. Cuna Amnepa u cuna Jlopenua. JIprwkenne 3apaKeHNbIX yacTHL B )
MarHMTHOM M ONEKTPHYCCKOM NOAAX.
- DNEKTPOMArHUTHAS VHAYKUASK, DHEPIHA MATHUTHOTO TIOJA NPOBOJHUKOB C
" || Toxom. Maruuthoe none B Bewecrae.
8. | 8. Kontponsuas pabora Ne2, caaua Jlomamrmero 3ananus Ne2, 2
Pazpen 4.
T T— 9. § MexauuueckHe 1 31eKTpOMarHHTHbIE KOJISOAHHA. 2
Pazaen S, 1. [ ¥Ynpyrue u snextpoMaruuTinic BOAHbI. 3
BonHoBeIe npouecck. 2. || UnTepdepexuns u nonspH3anmus CBETOBLIX BOJH. 2
3. || Mndpakuys ceeTa, 2
4 KonTponsHas padora Nel, 7
" || cnava Tomammero 3apanus Nel,
Paznen 6. 5. || Tennoeoe nanyvenue. 1
KeauroBas puznka. 6. || KrantoBas onTHka. DOTOHRI. 1
7. || AtomHusre ciekrper. Teopus Bopa ctpoenua aroma. 2
8. || Npusuun neonpenenernoct. Bonaw fe Epoiins. 1
9. _{| Bonnosas qynxuns. Ypaswenue Ilpeuurepa. |
10, Koutpossnas paGora Ne2, 5
chnava JlomairHero sagaama No2.
HTOrO: 51
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3.3. JlaGopaTopHblii NpakTHKYM

Homep Ne Tema nabopaToproro sansTun Haumenosanune Oibem
H HANMCHOBANHE naGopaTopHu AYNHTOPHBIX
pPa3acana AHCUHMIUWHDbI 4acoB
Pazaen 1. 1. || Bsoawoe 3ansTue. MeTonp! pacuera ’
DuzyuecKHE OCHOBLI MOTPEIHOCTH H3MEPEHMI,
MEXaIIHKH. 2, || Jlaboparopnas pabora Nel, 2
3. || Mabopartopras pabora No2. 2
Pazpen 2. 4. || 3awwra mabopatopHbix pabor (KOmNOKBUYM). JlaGoparopus Mvexannm 2
MonexynspHas 5. | Teor Mol H MOIIBKyﬂflpHOIi duzvkn 5
$nzuka n 6. I TlaGoparopnas paGota Ne3. (aya.323%) 2
TepMOAHHAMUKA. 7. | JlaGopatopnas pabota Ned. 2
8. | Teer No2. 2
9. || 3anwra maboparopusix paboT (koanoKBHYM). 1
Paznen 3. 1. || Beomuoe sanathe. Pafora ¢ 2
SNEKTPUUECTBO H ANMEKTPONIMEPHTEIBHLIMU NIPHOOpaMHN.
MarHeTU3M. 2. | JTaGopaTtopuas paGota Nel. 2
Tl P P e o |2
xonebanuii PHBIM PAboTaM. IMEKTPHYECTBA H
5. || Tecr Nel. MarHeTH3Ma 2
6. || JTaGoparopuas pa6ora Ne3. (aya.326%) 2
7. | JlaGoparopHas pabota Ne4. 2
8. | Tect No2. 2
9. | Koanokenym no naGopatoptuim paGoTam. 1
Pa3nen 5. Bonuoenie § 1. || BrogHoe 3austie. OnTHueckne npudopsi, 2
TPOUECCHI. 2. || JlaopaTopuan patota Nel, 2
3. || TaGoparophan paGota Ne2. 2
;33‘;";'6' Keantosas [y Konnoxeuym no naGopatopHuiM pabotam. JaGoparopusa onTHku 2
5. || Tect Nel. (aya.322%) 2
6.} JlabopaTopnas pabGora Ne3. 2
7. || Tecr Ne2. 2
8. | KomrokeryM 10 naGopatopHeiv paBoram. 3
HUTOTO: 51

Tems1 u Hassanus JabopaTopHEIX paGoT MO pasfeNaM ONpPeNCHeHbl WHANBHAYATHHBIM
rpadMKOM CTYACHTA.
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3.4. CamocroniTensaas paboTa cTyaeHTa

Homep Bpema
H HAHMEHOBAHKeE No Coaep:anne yuedHoro sapauna {4ac)
Pa3aena AHCUHIIMHDI CPC
1. | lioarctoeka k naGopatopubim pabotam Nel, 2, 3. 6
Pazpea 1. 2. || Odopmaenne oTyeTOB N0 3 NafopaTopHbIM paboTa, 4
Duzmueckie ocHOBS! [ [ToaroToBka K KOMIOKBHYMY IO Na6OPaTOPHLIM paboTam. 2
MeXanuKm. 4. || Moaroroeka k tecty Nel. 3
5.y MoaAroroeka K MPaKTHYECKHM 3aHATUAM IO Temam Nol, 2,3. 4
6. [ Beimonuenune Momawmero 3apanus Nel. 6
L. || MoaroToeka K jraGoparopHoii pabote Ned. 2
Pazpen 2, 2. || Odopmnenne orueToB no yiafoparoptoii padote. 1
Monexkynaphas 3. _§ IlonroToBKa K KOJMNOKBHYMY 110 NaGopaTopHOil pagoTe. 2
dusnka u 4. | MoaroToeka k tecTy Ne2. 2
TEPMOAHHAMHKA. S. | IMoaroToBKa K 1pakTHYECKMM 3aHSATHAM 00 TeMam Ne 6.7, 8. 3
6. || BuinonHenue Momaninero 3apauns Ne 2. 5
Pazzen 3. 1. || [Moaroroska k nabopatopusiM pabotam Nel, 2. 3
INeKTPHYECTBO 1 2. || Odopmnenue oTueToB e 2-M abopaTopreim paboTam. 3
MarHETH3M. 3. _ TToAroTOBKA K KOMNOKBHYMY 10 NalOpaTOpHBIM paboTaM. 1
4. § TloarotoBka x TecTy Nol. 1
S. [ MopnroToBka K NPaKTHYECKMM 3aHATHAM N0 TEMam Nel, 2, 3. 3
6. || Brinonuenue omamnero 3anauus Nel. 5
7. || MoaroroBka k TecTy Ne 2. 2
8. § IoarotoBka K NpakTHYECKUM 3aHATHAM (10 TEMaM Ne5, 6, 7. 3
9. R Buinoninenne JloMamuero 3aganma NeZ. 5
1. || NoaroToeka k_naGopatopHbim paGoTam Ne3 .4, 4
Paznen 4 2. || Odopmaenne oTuetos no 2 naboparopurM paboTam. 2
) . 3. || Tloaroroska k KONMNOKBHYMY N0 RaGOPATOPHEIM paboTaM. 2
Du3nka konebanuii
4. | MoaroToska k MpakTHueckoMy 3aHATHIO N0 Teme Ne9. 1
5. ) Beinonsenue vacti JlomaruHero sananus Ne2. 5
1. || HoxroToBka k aabopatophbim padoTam Nel 2. 6
Pasnen 5. 2. || Odopmuenne oTueToB N0 2-mM nabopaTopHbin paGoTam. 6
Bonuosuie 3. || TloaroToBka k KOANOKBHYMY MO Ja6OPATOPHBEIM paboTaM. 4
[POUECCHI. 4. || Moarorosxa k TecTy Nel. 3
5. lloAroToBKa K npakTHYECKAM 3aHSTHIM 10 TeMam Nel 2.3, 9
6. | Beinoniicuue lomalunero 3anamus Nel . 10
1. | MoaroToBka k naoparopuoii paGore Ne3. 2
2. || Odopmnenue otuera no naGoparopHoit paGore. 2
Pazgen 6. 3. loaroToBKa K KOMNOKEUYMY N0 NaGopatoprioi pabore. 2
KeadroBasg dusuka. 4. [ Ioaroroeka Kk tecty No2. 5
S. || MloaroroBka K NpakTHYECKHM 3aHATAAM N0 TemamNe5,6,7.8 9. 15
6. || Beinonnenue Momarkero saganug Ne2. 10
BCEIO: | 156

Crmcku, copepxalupe nepeucHs TOMAIHHX 3alaHHH, nabopaTopHbIX paboT nepedrcIelisl B

[punoxexuu 4.

BapmanTtsr gomamnux 3agasmii, nabopaTopHLIX paboT BKmMoOWYCHBI B cocTap YMK

JIUCUMIIITHAHEL.
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4. ®OPMbI KOHTPOJIA OCBOEHHWSI JHCIUTLINHBI

I'PA®HK KOHTPOJIBHBIX MEPONPUSITH I

HEJEJIH CEMECTPA
CEMECTP i1 l21; 4 6 3 10 11 12 13 14 I5 16 17
JIP1
T2 T3
1] JIP2 T1 K a3t JP1 ]| K 32 K
Jr1
' T2 T3
I JIP1 T1 K 31 JP1 | K 32 K
JIP1
T2 T3 And.
v JIPi T1 K 131 JPI | K 32 K 33,

Yenosnore ooznauenun:

® ¢ & o 2

JAP2 ~ BoinonHenie aByX mabopaTopubix paboT;
JIP1 — phinonHenue oaHON nabopatopHoii padoTst
A31 (2) — 1-0e (2-0e) nomauinee 3agauue;

T1 (2,3) ~ TecT Nel ,Ne2 Ne3 no Temam pasnenos;
K -~ xonioksitym no TeMam naGoparopHoit paGoThi.

Telcymaﬂ aTTeCTAMHA CTYACHTOB IIPOU3BOIUTCS B OUCKPETHBIE BpPEMEHHLIE HHTCPBAITE]
npenofaBaTensaMH, BETYHIHMH ua6opaTopHme pa60'rbr A IMPAKTHYCCKUE 3aHATHA IO AWCLHIUTHHE

B CICAYIOLINX (OopMax:
*  TECTHPOBAHWE

® IMCAMEHHEIC JJOMAILUHHE 3aJaHUs;
¢ JIONYyCK K BHIIOJNHEHHIO NabopaTopHo pabOTH;
*  KOJUIOKBHYM II0 TeME TabopaTopHoil paBoTsl;

Pyﬁcﬂcuan aTrecTanua CTYACHTOB MIPOM3BOAXATCA II0 HTOraM TMOJIOBUHBI CEMECT

CneAyroInX popMax:
¢ TEeCTHPOBAaHME

¢ chatva IOMAaIlHeTO 3a4aHH,

* KOJIOKBAYM IIO TeMe N1abopaTopHOi paboTEl.

ITpomesky TOUNBIi KOHTPOIL IO AVCIHLUITHHE TPOXOTHUT:
® 110 pesynbTaTaM 2-0r0 # 3-eT0 CeMeCTpOB B (hopMe IK3aMeHa;

* 10 pesynsTaTam 4-0ro ceMecrpa B hopme AndpepeHIMPOBAHHOTO 3aUeTa.

pa B

POHIBI OUEHOMHBIX CPEACTB, BKINOYAIONHE THIIOBHIE AOMAILHHE 3a1aHud, KOHTPOILHEIE
PaGOTEL, TECTH H METO/B! KOHTPOS, TIO3BOJISIONTHE OLCHITH pe3yspTaTsl 00pazoBaHud 10 JAHHON
AUCUMIIIARE, BKIMKOUEHB! B cocTaB YMK aucunnnnk u nepeunciens 8 Mprnokenn S.
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5. YYEBHO-METOJJMYECKOE 0 MH®OPMAIIMOHHOE OBECTIEYEHUE
TUCIHATLIUHLI

5.1. OcnoBnas siuTepatypa:

1) H.B.Casenses «Kypc dusukn» B 3 Tomax, Jlans, CI16., M., 2008.

2) H.B.Caseaven «Kypc oSweit dusuku» 8 3 ToMax, Jlane, CI16., M., 2007,

3) H.E.HMpopos «3anaun 1o obweii pusnke», Jans, CII6., M., 2007,

4)  JJL.®enopos, FO.H.Tasapesa, B.I".Cpeaun ®uznka. Mexannka. Yuebuoe nocodue, 2016.

5) Mcxanuka ¥ MOJEKyApHas PHU3KKa (METOMMUECKHE yKa3aHHs K nabopatopHeiM pabortam), nog
pen. J.10.Usanoea, 2012.

6) Boxnosas ontnka. JlaGopatoprsiii npakTukym, nion pen. J.JL.®enopoea, 2018,

7)  JL.H.Bacunbesa, H.A UBanosa, /I J1.®epopos, C.H.Cokonosa. Mexauuka (mocolue K peteHno
3afay), 2010.

8) AT Apcuxnn, H.A Hsanosa, }0.H.Jlasapepa, JI.JL.®eaopoB «IremenTs! criequanbHO TEOPUU
OTHOCHTENBHOCTHY, 2013,

9) L.I.BoponnHa . neMEHTH TEOPHH TIOJA B 31EKTPOCTATUKE M MEKTPOMATHETHIME, 2014,

10) JLU.Bacwmesa, H.A.Hsauosa, F0.H.Jlasapesa, JI.J1.®enopos. Cratnctuucckue pacrnpejeacsus
B (husmke, 2015,

11) Onextpomartetsm (iaGopatopHpiii mpaktakym no ¢uskke), nox peu. JLU.Bacunuepodi u
B.A Kusynuna, 2009.

12} MI Jlennes, AJ13arpeGus, A.A.Koncanopa, O.C.Anekceea [1ocTogRILI IEKTPHUESCKUI
ToK. [locobue k pemenuso sagay, 2013,

13) H.JL.denopos, 10.H./lasapesa, B.I.Cpemui. ®uznxa. OcHOBBI MONEKYIAPHO-KMHETHIECKOM
TEOPHU M TEPMOAUHAMHKKH. YuebHoe nocobne, 2016.

14) JTLJL.depopos, 10.H.Jlazapesa B.I.Cpeann. ®usuka. Dnexrpudectso. YueGHoe nocobue, 2019.

15) J.J1.®enopoe, 0.H.JIazapera B.I.Cpemun. Dusnxa. Maruetsm. Yuebroe nocobue, 2018

16) B.B.Jlentonckuit, T.H.Knazesa. CoBpemennas nazepras Texunka. Yuebnoe nocobue, 2017.

17} ET".boponuua, A.H.Crapyxun «KoneGanus u Bonnbi», yueGHoe nocoue, 2011.

18} E.I'Bopommna. B.B.JlenToBCKmii. OCHORRI KBAHTOBOI SneKTpOHUIKH, 2017.

19) A}O.HMpanos, JL.U.Bacurnbega. Jlucriepcus, NMOTNONEHHE CBCTA M MOJICKYNSpHAR pedpakims,
2018.

20) E.T Bopoauna, A H.Crapyxun «KBanToBas MexaH#Kay, yueGHoe nocobue, 2012.

21) W.K.Hekpacos. OCHOBBI (PM3HKH aTOMHOTO AAPA M EMEHTAPHLIX HacTHL, 2010,

22y 1HO.Wsanos, T.H.Kusmzera, }O.H.Jlazapepa. Bremenme & MaTeMarTuieckylo  obpaboTky
pPe3yNbLTATOR 3KCNepyMenTa,2018.

23) JL.U.Bacunnesa, H.A HeaHopa, T.H.Kuszera, IO.H.Nlazapega, A JL.®enopos.
DNEKTPOMATTIUTHOE MONIE k BewlecTre. YuebHoe nocobue, 2017,

24) NYO. Usanos, IO.H.Jlasapesa Martematuueckas o6paboTka PE3YABTATOR M3MEPEHUH B
npumepax, 2019.

25) OcHoBbl hH3HKK TBEpAOro Tejla: KOHCMEKT nekuwmil. YueGuoe nocobwe, moy pexn. JLW.
Bacwunrcsoii, 2018.
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3.2.JlonoNHuTeIbHAH XATEPATYPA:

1} J.B.Cusyxmm «O6muii kype dusuxa» B 5 Tomax, Susmarmat, M., 2002-2005.

2)  C.0.®pum, A.B.Tumopera «Kypc obuiei dusuxu» & 3 ToMax, Jlans, CII6., M., 2007.

3) B.C.Bomskemmreitn «C60pHRK 32124 110 06meMy Kypey husuxey, Krmkasmi MHP,
CII16., 2004.

4) AT Yepros, A.A.BopoGrers «3agaunuk 1o dpusnkey, Gusmanar, M., 2003,2005.

5) C.I Kanammukop «OnextpuaecTtsoy, ®msmanmr, M., 2004 '

6) A.Aletnad, b.M Asopexumit «Kype busuxny, Axagemus, M., 2003,

7) «COoprux 3agas mo obmemy Kypcy GU3HKA» B 5 TOMax, MOx pen. J.B.Cupyxuna,
V. A Sxornepa, Gusmarnr, Naws, CII6., M., 2006.

8} «COopHuK 3ana9 1o ofeMy Kypcy GM3uWKE» B 3 TOMax, [0 pen. B.A.Opunnkuna,
Ousmatnut, M., 2004

% A K.Kuxony, U.K Kuxonn «Monexyapuas dusuxay, Jlags, CI16., M., 2007.

10) T'.C.Jlamnc6epr «Omrukay OusMataut, M., 2003, 2006,

11} H.HM Kamareepcxuit «Bonuosas ontukay, Jlans, CII6., M., 2006.

12) T.M.Tpodumora «Kypc dpusmxu», Beremas mxona, M., 2003, 2008.

13) T.M.Tpopumosa «Kypc dusuxn. 3agaqau u pemenns», Axaxemus, M.,2009.

14)  T.A.Tpodumona, 3. ITapnosa «COOpHHK 3379 MO Kypcy GH3AKM C pelICHHIMA,
Brrcmas mkona, M., 2003. ' -

15)  JL®enopos, O.C.Anexceena, E.C.Koraparopa . InekTpOMarHeTHIM (maboparopusrit
IpaKTHKyM 1o pusuke), 2006.

16)  Ourrxa (naGopatoprpii npaxTuKyMm o guzuke), mox pex. YK Hexpacosa, 2006.

17)  B.B.Jlenrosckuii. Ouerka ommboK pe3yasTaTon H3Mepenuii, 2005.

18)  B.B.JIentopckuti. [TpakTikyM [0 pU3KKE: 3IEKTPOCTATHKA, IOCTOIHHELH TOK, 2005,

19) T.B.Meanosa. Cnexrps atoma. Teopust Bopa (METORHYECKHE YKA3AHAA K IIPaKTHYECKEM
3AHATHAM 110 dusmke), 2006,

20) A.JL3arpebumn, M.I"Jlennes, O.C.Anexceesa, K.B. Kamauuaa. Monexynsipras dusnka 1
TePMOAMHAMEKa (NocobHe K pelennio 3axay), 2007,

21) AJL3arpetms, M.J Jlenues, O.C.Anexceena, T.A.[lasnosa. Marnertnsm {mocobue k
peleHuro 3axay), 2007.

22) Merome penienys 3aKa4 0 ONTHKE, IO Pell. A J1.®enopora, 2008.

23) AT .Apemxun, JLU Bacunsena, C.H.Coxonoza, H.J1L.@enopos. OCHOBE! KBRHTOBOM
MEXAHMKY 1 aTOMHOM Qu3nKA (KOHCIEKT ekiii), 2008.

3.3. llepegens pecypcos mudopMANAONHO-TENEKOMMYHAXANAORHON CeTH "Harepuer",
HEeQOXOMAMBIX LA 0CBOHYS IACKAILTHMEL, JIEKTPORHEIE GHGIMOTETHbIE CHETEMDY:

1)  Onextponmas Guénmorednas cucrema BI'TY: [ibrary.voenmeh.ru

2)  OnexrpoHHAs GHGTHOTEYHAS CHCTEMA H3TATENLCTR «Jlaby http.//e.Janbook.com/
3) Owexrponuas SuGmaorexa OPAMT hitps://www.biblio-online.rv/

4)  Caiir xadenpsr usmky http:/n.insu.rw/kafnd/forstudent html

5)  Caitt moaroroBku x Internet-rectrpopanto http://fepo.i-exam r/

6) Caiit moxrorosk# x Internet-onumuyazam http://www.i-olymp.ru/how-to-prepare

5.4. HHQopMALHOHHEIE TEXHONON AR, HCTIONLIYEMbIe NPH OCYIECTBIIEHNA 00PAZOBATENILHOTO
npouecca.

1)  KommslorepHoe TecTupoBanye
2)  JIeMOHCTpaiys MyMbTHMENARHEX MarepHanos

5.5  Xlporpammmoe ofecrmeuenne
He tpebyerca
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0. MATEPHAJBHO-TEXHHYECKOE OBECHUEYEHAE JACTIHIIAHLY

6.1. JlexnnoHALIE 3ANATHS

1.
2.

6.2.

I.

KOHCIIEKT JISKIMA;

KOMILIIEKT JNEKTPOHHBIX Npe3eHTalul (ClnalfifioB 10 TeMaM MEXaHHKa, MOIEKYIApHAs
duspka, TEPMONMHAMEKA, SNMEKTPHYESCTBO, MATHETH3M, BOXHOBAS ONTHKA, KBAHTOBast
MEXaHHKa);

MyJNBTEMENMITHAS YCT2HOBKA (MPOEXTOP, IKPaK, HOYTOYK)

Hpakrmaeckue 3aaaTAR:
ay AMTOPHS C NOCKOM

6.3. JlaGopaTopasie paborsr

1.

2.

nabopatoprs «Mexanpka ¥ MONEKYILIpHAS Gu3MKay», ayy. 323, ocHameHHas HabopoM
mabOpaTOPHEIX YCTAHOBOK II0 TEME;

naboparopust «ONEKTPHYECTBO ¥  MarHeTHsM», ayn. 326, ocmamensxas HaBopom
NaBopaTOPHBIX YCTAHOBOX IIO TEME;

naboparopust «Onrukay, aya. 322, ocrawensas FabopoM 1nabopaTOpHEIX YCTAHOBOK MO
TEME.

INepeyens nabopaTopHeIX paloT NpUBEICH B HPHUIIOXKEHHH 4.
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IIpunozxkennc 1
K paboueli nporpaMMe SHCUATHIILE
«Dusuran

AHHOTaumA padoueii NPorpaMmsl

Aucuunina «Pusukay SBIAETCS AucuMnIuNnoNi Boka | O6s3aTenbHOl YacTH  NOATOTOBKH CTYAEHTOR
no wanpapriennsm 12.03.03 ®oronnka u ontonndopmaraka u 12.03.05 Jasepuan Texunka n
JIazepubie TEXHOJOTHH,

Hucuurinna peanusyercs va «K» dakyisrere BI'TY «Boenmex» kadeapoii «Od» Pusmka.

JAMCLMIUTAHA HaueieHa Ha (POpMEpOBatKE y OBYYAIOINXCA N0 YKA3aHHBIM BbILIIE HATPABICHUAM
MOArOTOBKU 00WwenpodeccHoraIbHbX KoMIeTenwuii. Jing sanpaenenus 12.03.03 - OFIK-1- Criocoben
NPHMEHATE ECTCCTBEHHOHAYHHBIE U OOLIEHHIKEHEPHBLIC 3HAHUA, METO/kl MATEMATHYECKOTO AHAU3A U
MOACITMPOBAHHA B MHKEHEPHOH JESTCILHOCTH, CBA3aHHON ¢ (JOTOHHBIMH TEXHOIOTHAMH 06paboTKK
UH(OPMALIVH, IPOCKTUPOBAHKEM, KOHCTPYHPOBAHHEM M TEXHONOIHAMIA NIPOR3BOLCTEA SNEMENTOB,
NPHGOPOB H CHCTeM (hOTOHAKH n onTonHpopmarukn n ONK-3- CriocofeH npoBoauTs
OKCIIEPUMEHTAIILHBIC UCCICOBAHNS U H3MEPEeHHA, 00palarbiBaTh N NPEACTABNATH NOTYYEHHBIE JAHHDIE
C YHETOM CICIMHKN UBMEPEHNIT B CUCTEMAX W YCTPOHCTBAX (UTOMUKI W ONITOMH(OPMATHKH.

Jlts nanpasnetns 12.03.05 - OIK-1- CrocoGen npuMCHAT ECTECTRCHHOHAYMHBIE I
OBLLEHHKEHEPHBIE 3HAIMA, METO/Ibi MATCMATHYECKOTO AHAIN3A U MOAETAPORAHNSA B HH)KEHEPHOH
AEATENLHOCTH, CBA3AHNON ¢ MPOSKTUPOBAHMEM, KOHCTPYMPORAHUEM H TEXHONOTHUSIMYU NPOH3BOLCTBA
nasepiod Texiuky b OIIK-3- Crioco6en npoBOMMTL IKCTIEPHMEHTANILHBIE HCCIIEIOBAHUA W U3MEPEHNA,
0bpabaThBATL M IPEACTAB/IATE MONYYEHHBIC JAHHBIE C YUETOM ClIELM(HKH METO0B H CPeJICTR
JA3epHBIX HCCAERORAHUN U M3MEPEHHIA

Copepikanvie  AMCLMIEIMHLL  OXBATHIBACT KPyr  BONDPOCOB, CBA3AHHMLIX C  W3yHeH¥ieMm
(ynpaMeHTaIbHBIX NOHATHH, 3AKOHOB M TEOPHIl KNACCHYECKOI COBPEMCHHOH (U3UKH 110 OCHOBHBIM
pasjciaM: (JM3NYECKHEe OCHOBLI MEXAHHKH, SNEKTPHYECTBA W MATHETM3MA, JICKTPOAHHAMHKH, dbuzrkn
KONeOaHNA W BOW, ONTHKH, KBAHTOBOI YU3HKH, aTOMIION 1 anepHOH BH3AKMN.

Ilpenonasanne AWCHMINTMHLI NPEAYCMATPHBACT CNEAYIOMME (OPMBI  OPraHV3amuM yuebHoro
npouecca; NEKLHH, aGopaTopHble paboTE, IPAKTHYECKHE 3aHATUS, CAMOCTOATENbHAs PaGoTa CTYICHTOB,
KOHCYNbTaLUUH. TlpeaycMOTPpeHbI CIICYIOUME BHALI KOHTPOIS:

Texymas aTrecTamma CryJCHTOR NpPOMBOAMTCA B JIUCKPETHBHIC BPeMEHHbIE HHTEPBaNb
NPEnoAaBaTeN M1, BEeAyUMH JIa6OpaTopHLIE palOTLI M NPaKTHYECKHE 3aHATHS MO0 AMCUMILTMHE B
crexylommnx popmax:

®  TeCTUpOBaHHE

*  N¥CBMEHHBIE NOMANIHKC 3a5aHH,

® JIONYCK K BBINONHENRIO JTaGopaToOpHOl paboThi;

®  KOJUIOKBHYM NO TeMe NaGopaTopHoii paboTer;

PyGe:xxnan arrecTanmms cryNeHTOR MPOM3BROIMTCA 110 UTOraM IONOBHHAI CEMCCTPa B CIICAYIOMUX
bopmax:

*  TeCTHpOBaHHe

®  C/laua IOMAINHEro 3aaHus,

®  KOJUTOKBHYM NO TEME naGopaTopHoii paGoThi.

TpomekyToMmBIH KORTPONL IO AMCIMTINNHE IPOXOIUT:

® M0 pe3yNbTaTam 2-0ro 1 3-eTo ceMecTpoR B GOpME DK3aMeHa;

* [0 pcaynbTaTaM 4-0ro cemectpa B hopme rupdepeHIIMpOBAHHOTO 3a4eTa,

OGwas TpyaoeMKocTh OCBOCHHA JMCUHIUIMHLI COCTABAAeT 10 3aueTHbIX epvnul, 360 4aCOB.
[lporpammolt  pucuMmMIHBL  NpeaycMOTpeHbE  JeKIUOHEBIE 102 Yaca, npakTHuyeckde 51 vac,
nabopatopheie S1 9ac 3anaTuii M 156 4acoB caMOCTOATENBHOIN paboThI CTYAEHTA.
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Mpunoxchne 2
K padoueii mporpaMme AUCHMAJIHHAD]
«Puzuka»

TEXHOJIOI'HA H ®OPMbI NPEITIOTABAHUS
PexoMenaaunn no oprannzanum H TCXHOA0THAM 00y YCHHS RIS IPCNOIABATENsE
L. O6pazoBaTensnbic TCXHONOIHH

Ipenozapanne AMCUMILTHHE! BEAETCS ¢ MPUMEHEHHEM CIEAYIONIMX BUAOB 0GPA30BaTEbHBIX
TEXHOJIOTHA:

Hudopmannosnbie TeXHOMOTHA! HCTIONE30BaHAE HMEKTPOHHBIX 06Pa30BATeNbILIX PECYPCOB
(9NEKTPOHHBINA KOHCTIEKT JICKIUIT, SIeKIPOHHbIE METOJMHYECKHE OCO0Hs 10 PEUICHHIO 32189 1
BLIMOJHEHHIO Na00paTOpHbIX paboT, HHANBHAYAJLHEIE JOMAIIHUE 33JAHHS, TECTOBBIE U
KOHTPOJIBHEIE PaGoThl, 3K3aMERANMOHHEIE BOMPOCK) I[PU NOATOTOBKE K JIEKIIHSM,
OPaKTHYECKUM H Ja0OpaTOPHEIM 3aHATHSM.

Pabora B Komaupe: COBMeCTHaA paGoTa CTYACHTOB B IPYNIIC PH BbINOJHEHHH HEKOTOPBIX
nabopaTopHbIX paboT Bo Beex naboparopusx Kadeaps! PUINKH.

Mexaucunnagnapaoe 06y yenne: HCOIL30BAHAE 3HAHAN CTYICHTAMH KyPCOB MATEMATHKH,
XUMUH, HHACHEPHOH ITpauKy B MPUMECHEHHE NONYYCHHBIX B STUX KyPCaxX HaBLIKOB.
Ounepexaromasn camocToaTebnasn paboTa: H3yJenne CTyACHTaMH HOBOI'O MATEPHANA (eTe
HENPOYMTAHHOTO HA NEKINSX) IIPH [OUrOTOBKE K BHUIOTHEHAK) TaGopaTopHLIx pabor.
MEKIMs.

Kunemarvika Matepuanbroii Toukn. CnocoGel onucanus npuxenus. Kunematnyeckue
XapaKkTePUCTAKA NBHKEHUS: TPACKTOPUSl, IEPEMEUIEHHE, TYTh, CKOPOCTh, YCKOpeNHe.,
Kunemarnyeckue ypaBHEHUS IPSIMOTIMHEHHOTO JBYKEHYS,

IL. Buanb! a1 copepikanne yae6HbIX 3an9TRHIK
Paznen 1. @uznyeckne 0CHOBBI MeXAHHKH
TeopeTnuaeckue 3ansarus (Jexunn) - 20 4acos.

Jexnus 1.1. MubopMaiuonnas 1ekums.

Kunematnka npaMotiHeHHOro paBHONEPEMEHHOTO ABHXKEHHS MaTepHaNbHOH TOUKH.
KvineMaTnka KpHBONHHEHHOO ABMKEHNS. Y CKOPCHHE NONHOE, TAHTEHITHALBHOE 1 HOPMAJTLHOE.
Jlexwns 1.2. MudopmannonHas rexuus.

KilHemMaTHyeckne XapakTepHCTHKY BPAIATCIBHOIO ABIKEHHAS TBEPAOTO TENA BOKpPYT
HEMONBIDKHOMH OCH: YTOJI MOBOPOTA, YTYIOBAA CKOPOCTE, YTIIOBOE yekopeHue, KuneMaTuueckie
YPaBHCHHU: paBHOMEPHOTO ¥ PABHONEPEMCHHOTO BPAINATENLHOTO BHXEHUS TREPAOTO TENA.
CBA3L XapaKTEPHCTHK NOCTYATENHLHOTO W RPAINATENLIIONO ABUKCHHS.

/inHAMUYECKHE XapaKTEPHCTHKH ARIDKEHHS: MAcCa, UMILYIbC, cua. 3axonsr HboToHa,
VYpapneHus XBUKEHHS.

Jlexnusa 1.3, UHdopMauuoHHas Nekuus.

Cunbl B MEXaHHKE: CHIA TPEHUS, CUNA YTIPYIOCTH. 3aK0H BCEMHPHOIO TATOTEHHS.
Hennepumanbisic cucreMsl 0TCHeTa, CHITB HHEPLHH.

Jlexuun 1.4. UndopmanuoHnas nexnus.

My nbe cHCTEMEI MATEPHATIBHBIX TOUCK, 3aKOH €I0 M3MEHEHHUS. 3aKOH COXPaHEHUA UMITY.ILCA.
LleHTp Mace CHCTEMBI MATEPHANILHEIX TOYEK. 3AKOH ABIKCHHS LECHTpa Macc.

PaGoTa U MOUHOCTL CHITBL.

Jlexnns 1.5. Hudopmanuonsad jexus.

Kurernueckas sueprus marepuansuoit touxy. Cpssp padOTHI M KHHETHYCCKOI 3HEPTHH.
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KoHcepBaTHBHBIE ¥ IMCCHIIATHBHBIE CHITBL. [IpUMEpB! KOHCEPBATHBHEI CHIL.

Pabora KOHCECPBATUBHBIX CHJI. nOTeHu[fIa.IIbHﬂH SHCPIrds 4aCTHULEI B CHIIOBOM NOHAE.
[ToTenmpnansHas SHEPTHs CHIIL! MPABUTAIIHOHHONO B3aAMOIEHCTBYS, CHIIBI TSKECTH, CHITHL
YIPYIOCTH.

CBs3b NOTEHIMATBHOMN YUEPruu ¥ CAJIBL.

[lonnas Mexanuueckas 3Heprusl. 3aKOH COXPAHEHHs MOMHOM MEXaHH4eckoil SHEPrum.

Jexunsn 1.6, HudopmanuoHHas eKiust.

MomMeHT cuibl. MOMEHT BMIy1bCa MATEPHANIbHOM TOUKH OTHOCHTENEHO HEMOABMKHON TOYKH H
OTHOCHTENBHO OCH. Y pABHEHHE MOMEHTOB.

MOMEHT HMITYJIbCa CHCTEMB! MATCPHATBHBIX TOYEK. 3aKOH COXPAHSHHS 1 U3MECHEHWS MOMEHTA
UMIYJIbCa,

MoMmeHT AHEpLMH TBEP/OTO Tela OTHOCHTENBHO HenonBIKHO#H ocu. TeopeMa iTeinepa.
[IprMepE! BEIMHCIICHHS MOMEHTA HHEPLHH.

Jexnusn 1.7. Uadopmanmonsad nexuus.

MOMEHT HMITyIbca TBEPIIOTO T€a OTHOCHTENBHO HENOABHXKHON ocH. OCHOBHOE YpaBHEHHe
AMHAMHMKH BPAILATEIBHOTO JBHKEHUS TBEPAOTO TeJIa OTHOCUTENBHO HEMOABHKHOMN ocH. 3aKol
COXpaleHHA MOMEHTA HMITYJIECA IPU BPAILICHHU TBEPAOTO Teaa BOKPYT HENOABUKHOH OCH.
KuneTnyeckas 3HCPrus BPaIIAIOIIErocs TBEPAOro 1end. PaboTa B MOWHOCTE CHA Hpu BpaIICHUH
TBEPJIOTO Tena.

[Tnockoe apuxkenue Ten.

Jexnusn 1.8. Undopmanuonnas nexuus.

OtnocutensiiocTs MexaHudeckoro aswkenus. [Ipeobpazoranms [amnes. [MpuHun
OTHOCHTENBHOCTH ["anuses.

[octynate! DiiHinTeHna. [IPHHLMI OTHOCHTEEHOCTH B PENSATUBACTCKON MEXaHHKE.
[Ipeobpasopanus Jlopenua.

VI3sMEHeHHE JUHHBI OTPE3KOB B ABIKYILUMXCS CHCTeMax. IpomexyTok BPEMEHU MEXKIY
COOBITHSIMY B IBMIKYIIXCA cicTeMaX. OTHOCHTENBIOCTE OHOBPEMEHHOCTH COBBITHI B
PENATUBUCTCKON MEXaHUKe.

Jexuus 1.9. Mudopmaimuonnas ekuus.

Hpeofpazosanue ckopocTH. CloxeHHe CKOpocTell B peTHBHCTCKON MEXaHWKeE.
Vnpapuantasie Bennunnpl B CTO. MHTepran Mexay cOGBITHAMM B PEISTHBHCTCKON MEXaHHKe.
PensrusncTekue macca, uMnynsc, cuna. OcHOBHOe ypapHeHHe npHaMuky 8 CTO.
Kunernueckas sHeprus, sHeprus mokosi, noiHas sHeprist B CTO. 3aKoH B3aHMOCBS3H MACCHL U
SHEPTHH. 3aKOHBI COXPAHEHHS MACCHl M SHEPTHH. B3auMOCBA3b peNaTHBUCTCKON SHEPTHM U
UMITyJbCA.

Jdexuus 1.10. Madopmaunonnas nekims,

KviHeMaTuueckoe olucanue TBIKCHHS XUAKOCTH, nepeMennbie Jlarparka u MepeMEHHBIE
Olinepa. Ypapaenne Diliepa — ypaBHeHHe THHAMAKH HICATBHON HCHAKOCTH. YpaeHenue
Bepuynmu. ®opmyna Toppraenn. BaskoeTs sxuaxocTy. PopMyna ITyazeitns.

ITpakTHueckne H cCMAAAPCKHE 3AHATHS - 9 HaCOR.

3ansimue 1.1. KunemaTiyeckue XapakTepucTHKH ABHEHHA: TPACKTOPUA, UICPEMELICHHE, Y Th,
CKOpOCTB, yCKOPEHHE, yITOBasd CKOPOCTL, YITIOBOE yekopeHue. PopMa poBeeHHs 3aHITH -
pelIeye 3a1a9 B KOHTAKTE CTYACHTOR C MPEnoaBaTeieM.

3anarue 1.2. JlnnamMuka MaTepranbHoi ToYKH, 3akoHsl HeroTona, CHIIBL B MeXaHuKe: CHia
TPEHHA, CHIIA yIPYTOCTH. 3aKOH BCEMHPHOTO TATOTEHHS. HenHepIHANbHEE CHCTEMBI oTcyera,
CHIIBI HHEPIMK, DOPMa 1IPOBENICHNS 3aHATHS - PELTCHHE 341a9 B KOHTAKTE CTYJIEIITOR C
IPETIONARATEIIEM.

3angrTue 1.3. UMnyase cucreMer MaTCpHaNbHBIX ToueK. PaboTa, KuHeTHIeCKas U
NOTEHUHANBHAL SHCPTHSL. 3aKOHBI COXPAHCHHS WMITYJ/Ibca U SHepri. Gopma NPOBEACHHS
3anATHA - PENICHHE 3334 B KOHTAKTe CTYEHTOB C MPeTio[aBaTelIeM.
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3anstue 1.4. JlHHaMKKa NOCTYNIATENLHOTO M BPAIUATENEHOTO ABWKEHAS TBEPAOTO Tema. PopMa
NPOBEACHHS 3AHATHS - PENICIIME 33124 B KOHTAKTE CTYACHTOB ¢ MPENOAaBaTCIIeM.

Sausirae 1.5. Koatponsias pabota 1o teme « OU3HYECKHe OCHOBEI MeXaHHKK». [Ipnem
AOMAIIHETO 3a]aHUS N0 3TOH Teme. DopMa MPOBEACHH 3aHATHS — CAMOCTOSTENBHOE pelcHUe
cHENH

JlaGopaTopHblit NpaKTHKYM - 6 1acos, 3 padoTnl.

CryIeHTE! BHINONHMIOT 3 paboThl U3 NEPEYHCIEHHEIX B COOTBETCTBHU C MHAHBHILY AJLbIILIM
rpaduKOM BLUNOIHEHHA JaGOPAaTOPHBIX PaboT B 7aGOPATOPUYN MEXAHMKH H MONEKYIAPHON
(usuxu. 'padux npuseneH B [Tpunoxernnn Ned.

JladopaTopnas padora Nel. MceiienoBaHne LeHTPaIBHOTO Yapa IapoB.

DopmMa BHIIONHEHHA — HHANBUAYATHHAS, HA pealbHOM 060py A0BAHHH.

Heine paboTsl — nceneioBalke LEHTPATBHOrO yapa ABYX IIAPOB, onpefesienue ko3ddunuesTa
BOCCTAHOBJICHUS CTAIH; MCCIEAOBAHUE 3aBUCUMOCTH BPEMEHH COYIAPEHHUs OT OTHOCHTEIBHOMN
CKOPOCTH LUApOB.

Hcnone3yemoe 060pyAoBaHme: yCTAHOBKA [JIsl HCCACAOBAHKS yAapa MIApOk, CEKYHIOMEp
(uyacTomerp-xporomerp ©5080)

JIaGopatopnas padora Ne2.Onpenenenne koshduIEenTa TpeHAT KaUeHH.

©opma BHIONHEHUA — HHIHBHAYANBHAM, 114 pealbHOM 000py JOBAHHH.

Llens paGoTel — 3kcnepuMEHTaNBHOE ONpPEACHeHHe KOohOHUMCHTA TpeHHs KaYeHus [T Pa3HbIX
00pasLOB NPH MOMOLIM HAKJIOHHOTO MasgTHUKA,

Hcnons3zyeMoe o6opyaoBanue: HAKIOMHBIH MasTHIK ERM-07, o6pasua miactun u IIapUKOB,
YHUBEpCANBHBIA Mumucekyaomep FRM-14

JIaGopatopnasn padora Ne3. M3ydenne paBHOYCKOPEHHOTO JABHIKCHHS HA MAlTHHE ATByJa.
DopMa BLITOTHEHHUS ~ MHANBHAYANbHAS, Ha PEATbHOM 0BOPYHOBAHUH.

Lenb paboThl — H3yUYeHHe PaBHOYCKOPEHHOTO ABHUMKEHUS CHCTEMEI TeJl H OIIPEACICHUE
YCKOPEHHA CBOBOAHOTO MajieHus.

Hcrnonssyemoe 06opynoBaHHe: yCTaHOBKa «MalIvHa ATBYa», SMCKTPOHHSII CeKyHAOMED,
Habop TPy30B.

JlaGoparopnasn paGora Ned, Mcciienoraniie 3aKoHOR IHHAMHAKY BPAIUATEALHOTO JBUKEHUS
TREPAOTO Teja.

dopmMa BEINONHEHHs — HHANBHAYAILHAA, HA PEAThHOM 060y J0BAHMH,

[lens paboThl — 3KCIEPHMEHTANBHAS IPOBEPKA OCHOBHOTO 32KOHA TMHAMUKH BPAILIATETLHOTO
ABHXXECHMS TBEPJIOro TeJia U Onpejie/icHHe MOMEHTA WHEPLHHI TEa.

Hcnonssyemoe obopyaoranuc: Mastauk O6epGexa ERM-06, kommnext YeThIPEX HOIBIKHEIX
I'PY30B OIMHAKOBOH MACChI, YKPEMIAEMBIX HA MASTHHKE, MEKTPOHHEINA MUILTHCEKYBAOMED
ERM-15, MunnumerpoBas mkana.

JlaGoparopnas paGora NeS. Onpcrienenue CKOpOCTH MOHTAKHOTO TIATPOHA € TIOMOIIBIO
OANMHUCTHIECKOro KPY THIILHOTO MAsATHHKA.,

®opma BEIIONIEHNS — HHAMBHAYANEHAL, HA PEATBHOM 00OpynOBaHUH,

Henp paGoTs ~ usyyenue 3aKOHOB COXPAHEHHUS HA IPAMEPE BANIHCTHIECKOrO KPYTHIBLHOTO
MASITHHKA.

Hcronssyemoe oGopynoBanue: GanmeTHIeckiii Kpy THIbHBIH MasTHUK, KOMIUIEKT MOHTAXHBIX
MAaTPOHORB, HICKTPOHHEIH MUJUTHCEKY HIOMED.

JlaGoparTopnas pa6ora Ne6. Onpesencuue yekopeHHs cRoGOMHOTO ManeHus IIPU MOMOILIU
MAaTeMaTHYECKOTO U 0OOPOTHOIO MAATHUKOB.

®opma BBIMONHEHHA — MHAHBUAYANTBHAs, HA PEATLHOM 000pyIOBAHHM,

Lene paGOTEI - ONpefieneHne YCKOPeHHS CBOGOAHOFO MANEHAS IS wvpote! Cauxt-TletepGypra
C TOMOLIBK> MATEMATHYECKOTO B 0GOPOTHOTO MasTHHKOB.

Hcnonbzyemoe o6opynoBaHne: yHUBEpCATBHbL MAITHHEK, (doToanexTpHUECKW naTYHK,
SJICKTPOHHBIH CEKYHIOMED.
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Jlaboparopuas paGora Ne7. Onpenenenue MomenTa HHEPIMH MasTHHKA Makcsena.
Dopma BBUIONHEHHS — MHINBUAYANLHAL, HA PEATLHOM obopynoBanny.

enb paboTel — BEIYHCICHHE MOMEHTA HEHSPUHH MasTHHKa MaKkcBea 1o H3MEPEHHBIM
KHHEMATHIECKUM NapaMeTpaM €ro JIBHKEHNUS U CPaBHEeHHE BEIYHCICHHOrO 3HAYCHHS ¢
MOMEHTOM HHEPUHH, NONyYEHHLIM TEOPETHIECKUM PACIETOM.

Hcnonesyemoe ofopyaosanme: maatank Makceenna, 6110k MUJUINCEKY HAOMEPA CO CUSTYHKOM
UMIYJIBCOB.

Jlaboparopnran paGora Ne8. Onpeneneline MoMenTa VHEPUHN TBEPABIX TEIN C TOMOLIBIO
KpYTHNBHEIX Koiebauuii,

Dopwma BBIIONHENHA — HHAHBH/YANbHAA, HA PEATEHOM 000Dy XOBAHUMY.

Llenb paboTEr — oKCIEpUMEHTAIBHOE OTIpeeneHne MOMEIITa WHEPLIUH TBEPABIX TEN
OTHOCUTENBHO PasNIuYHbIX OCei BPRILECHHUS,

Henonbsyemoe obopynosanue: KpyTunbHbii MasTHIK ERM-05, TBEPAIE TCIA PA3AMIHON
(OPMBL, SAEKTPOHHEIH CeKyHAOMED.

JlaGopaTopuan pabota 9. Onpeznenenue MOty ISt KPYISHHS HHTH H MOMCHTA HHEPIHM
CHCTEMBI, COBEPUIAIOINEH KPYTHIILHEIE KOJIEOaHHUS.

Dopma BHIIONHERUS — HHAUBHAYanbHas. Ha peaibHOM 060pyA0BaHUH.

Lens paboTh! — ONPEAENEHHC MOMEHTA HHEPLMY KPYTHIBHOTO MASTHAKA W MOZIYJIA Kpydenus
HATH TIO PE3yIbTATAM UCCIEAOBAHUS HEYIIPYTOro COYAAPCHNS MAaTEMaTHYECKOTO H
KPYTHIIBHOTO MAaATHUKOB.

HUcnonb3yemoe 06opyaoBaHue: Kpy THNHHBIH MasTHHK, CeKyHIOMED.

Yaopasienne caMocronaTesHoi paboToil cryaenTa — 2 yaca.

KoHCynsTanuu 0o BLIMONHEIHIO SKCNEPHMENTATEHON 4acTH paboThl U 110 METOAM 0bpaboTku
Pe3y/IbTaTOB H3MEPEHHH, paboTa ¢ 3nEMEHTaMK BRIGOPA NPHHAANEKIIOCTEH K J1aGopaTopHOii
pabore

Paiznen 2.Mojekyasapuas GUIHK2 H TEPMOAMHAMHKA
Teoperuyeckue 3ansirns (ieknuu) - 14 uacos.

Jlexnus 2.1. Undopmanuonnas nexius.

CraTHcTHYECKHI M TEPMOAMHAMHYECKME METOBI HCCAESOBAHNS B MONEKYAPHON (hU3nKe,
OCHOBHbIE TIONOKEHHS MOJIEKY TAPHO-KHHETUYECKOH TEOPHH.

Maxkpockonuyeckue napaMeTphl CoCTOsiHUS. MOZIGNL HASATEHOTO Ta3a. 3aKOHB! WISAILHOTO
raza. YpaBHEHHE COCTOSHUA HICANbHOTO raza — ypapHeHne Menneneesa-Knaneiipona.
Jexuus 2.2, Uadopmanuonuas nekuus.

OcHOBHOE ypaBHEHHE MOJIEKY ) PHO—KHHETHYECKOH Teopuu. Moneky aspHO-KHHEeTHYECK Ui
CMEICH JABJICHUS H TEMIIEPATYPHI.

Craructuueckye pacnpenenenus. OyHkuus pacnpenencuus, Knmaccuyeckas 1 KBaHTORad
CTATHCTHKH.

Jexnus 2.3, MHpopMauMoHHas nekuus.

Pacnpenenenne Makcpeia MOJEKyJI Iaza 1o CKOpocTaM. CpellHHe CKOPOCTH MOJEKYJL.
Pacnipenenerne bonbimana MOJIEKYJI B CHIIOBOM ITOTEHIHAIBHOM Iole. BapomeTpuyucckad
dbopmyna.

Jlexnun 2.4. UadopManmonas nekmnus.

OHEPrud TCIJIOBOTO JABIDKEHUS MONEKYIbL. 3aKOH PABHOMEPHOTO PACIIPEEICHHUS SHEPTHH 110
CTETIEeHAM CBOOOABL! MONEKYJIBL.

BHyTpeHHss SHeprus uieansHoro raza. Pabora, coBepiiiaeMas rasom.

I nayano tepmonuHamux, [IpuMenenne [ Havana TepMOAHHAMUKH K H30TIPOLIECCAM.
TennoeMxocTh HaeaNkHOrO rasa. Ypapuenue Maiiepa.

Jlexnun 2.5. Uudopmanmnonnad nekums.

Apnua0aTHuecKHH npouece. Y paBHeHUe aanadatel. PaboTa raza npu apuabariyeckoM poLecce.

21



ITonuTponmyeckuii nponecc. MongpHas TeMIOCMKOCTE IPH NONATPONHYECKOM 11POLECCE.
O6parnmbie n veobpatumsle poueces!. 1 nadano TepMoINHAMEIKH.

Inxmaeckue nponeccst. [prnnun aefictBus Tennosoit manmasl. Luxy Kapuo. KIIJ1 nuxina
Kapno.

Jiexkus 2.6. Mudopmanmonnas nekuus.

DHTpONUsA. 3aKOH Bo3pacranus sHTponuu. CTaTucTHYecKoe Tonkosanue [ nauana
TEPMOAMHAMUKH. VI3MEHEHHE 3HTPOLIMU HACATBHOTO rasa.

Teopema Hepuera. (IIT rauano repMoAHHAMUKR).

Csoboanas sueprusa. TepMoAHHAMUYCCKUE MOTSHUIMAILI.

Jexums 2.7. Undopmannonsas nekivs.

Cpennsza jmuna ceobogHoro npodera monexkyin. BakyyMHble ycioBu4.

Ssnenus nepeoca. Juddysus. Bsaskoe Tpenue. TennonpooaHocts. O0bACHEHUE ABIEHUH
IEPEHOCA B PAMKAX MOAEKYIAPHO-KMHETHYECKOH Teopru. Koadduurents: neperoca.
Peansueie razel. Cunel MONEKYJISIPHOTO B3auMOACHCTBIA. Y paBHeHue Ban-zep-Baansca.
Hzorepmsl Ban-nep-Baansca. ©azoBbie mepexonl.

Hpam‘n‘lccmne H CCMHHAPCKHC 3aHATHN - 8 yacos.

3anarue 2.1. YpagHeHue COCTOSIHUSA HREANLHOIO rasa — ypasHenne Menaenecpa-Knanedpona.
OCHOBHOE ypaBREHHE MONEKY IIPHO—KMHETUYECKON TeopHU. MoneKkynapHO-KHHETHHECKHH
CMBIC)1 JABJIEHHUS M TeMniepaTypbl. PopMa IPOBEACHHS 3aHATHS - PelIeHHE 3a1a4 B KOHTaKTe
CTYICHTOR C NPEMNOAABATENEM.

3ansruce 2.2. Pacnpenenenne Makcpeiia MoleKyn ra3a no ckopoctaM. CpeHue CKOpocTH
Monekyn. Pacnpenenenue bonsumana MONEKYJI B CHIIOBOM MOTEHIHAIBHOM I10JIE.
bapoMetpuueckas dopmyna. @opma NpoBeJICHNUS 3aHATUA - PELICHHE 3a/1a4 B KOHTAKTC
CTYZEIITOB ¢ TIPENoAaBaTeseM.

3ansrrme 2.3. [ u Il nagana repmognuamuxy. KITJ mukmideckux nponeccos. JHTponua. GopMa
MPOBEICIINS 3AHSITUS - PELlICHUE 33/1a4 B KOHTAKTE CTYACHTOB C TIPENofaBaTeneM.

3ansarue 2.4. KoutponeHas padota no teme «MonekynapHas Gpusuka 1 TepMOAMHAMUKEY.
Ipuem nomainHero 3aganns no 1ol Teme. PopMa NIPOREICHHS 3aHATHS — CAMOCTOSTENLHOE
pelIcHUE 3a1a4.

JiaGoparTopHblii npakTukym - 2 uaca, 1 pabora.

CTymenThbl BEIIONHSIOT OJHY padoTy U3 TIEPEUUCIICHHBIX B COOTBETCTBUU ¢ WHANBHTY AJTEHBIM
rpadHKOM BBEIMONHEHHs TAGOPATOPHEIX paboT B NabOPaTOPHK MEXAHHKH W MONIEKY NAPHOH
¢2uxu. ['paduk npuseaen [punoxeHus 4.

JlaGopaTopnas pabora Nel0. Onpenenenve oTHomeHns Cp/CyMETOAOM 3BYKOBBIX CTOSYHMX
BOJIH.

MdopMa BHITIONHEHUS — HHAUBUAYanbHAA, Ha PeallbHOM 000pyIORAHNH,

Llens paGoThl — onipesieneHe oTRoweHHs Cp/Cy 0 H3MEPEHROM JUIHHE 3BYKOBOU BOJIHEL.
Hcnonpszyemoe 060opyAOBaHHE: CTEKIAHHAS TpyOKa ¢ ACNCHHAMHN, COEAMHEHHASL PE3HHOBBIM
ITAHTOM ¢ COCY/IOM, 3alIOJIBEHHEIM BOJION; pe3nHoBas Ipylla UL HarHETaHus BOIB B TPYOKY,
NPUCOEAMHEHHAS K TOPNIOBUHE COCYAA; MUKpOGon U pe3sHHoBas TpyOKa, COeIMHEHHAS €
HayIIHIKAMM; TCHEPATOD 3MEKTPOMArHUTHBIX KOJeOaHUui 3BYKOBLIX BOJIH.

JlaGopaTopuan padora Nell. OnpeacncHne OTHOMICHU TEIIOCMKOCTH rasa IPH JIOCTOARHOM
JMABTIEHHH K €70 TEIIOEMKOCTH NPH OCTOSHHOM 00LeMe 110 aaualaTHOMY PacHIHPCHHIO raza.
@opMa BLINOJIHEHHS — WHMBUIYAJIbHAL, Ha peallbHOM 000y A0BAHUH.

L{ens paboTel — onpeaenenne koabdunuenTa [yaccona meroaoM Knemana u Jlezopma.
Hcnonb3yeMoe 06opynoBaHue: CTeKIAnHbLl Gannon, U- ofpasHepii xuaKocTHHIH Gapomerp,
PYYHO# HarHeTaTeNhHEIA HACcOC.
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JlaGopaTopnas paGora Nel2. OnpeneneHne OTHOIIEHH MOMSIPHEIX TemnoemkocTe raza Cp/Cr
MeToA0M a)MadaTHYeCcKOro paclllipeHHus.

(I)opma BREINIOJIHCHHSA — HHAUBH Y AJILIIaA, Ha pCUILHOM oﬁopy,norsalmu.

He.ﬂfa pZIGOTBI - H3YUYCHHEC TCINIOBBIX IIPOLKECCOB B HACAIIBHOM ra3c, O3HAKOMIJICHHC C MCTOAOM
Knemana 1 Jlesopma M 3/1eMEeHTapHOE ONIPEACIICHUE OTHOMIEHHUS MOAPHBIX TENIOEMKOCTEH
BO3/IyXa MPU NOCTOAHHOM AaBIeHUN U MOCTOSHHOM o0BeMe.

Hcnonpzyemoe o00pyaoBaHUC: SKCIEpUMEHTaNbHAas ycTaHoBKa PIIT1-61

Jlaboparopuast pabora Nel3. Onpenenenre ko3(pPuuUHEHTA BA3KOCTH XKHAKOCTH.

Dopma BEITONIHEHHS — HHAUBUAYaNbHAS, HA peaNbHOM 000pY JOBaHHH.

Llenb paGorel — onpenenenne kKo3)PUIHEHTa BA3KOCTH XKAAKOCTA.

Hcnonbsyemoe obopyaopanue: Mukpockon MUP-12, cransHbie mapuky MaJblx pasMeposB,
CEeKYHJIOMEp, TMHEHKE, COCY X C KHUIKOCTBIO.

JaGoparopnan padora Neld, Onpenenenue xoabpuumenra reluIoNPOBOAHOCTH BO3AyXa.
@®opMa BHIIOIHCHAS — yHAUBAAYanbHas. Ha peansroM 060pyaoBanunm.

Liens paGoTH — HCCAEAOBAHKE MIPOLIECCA TEMTIONPOBOJHOCTH 3308, OTIPE/IENICHHC

K03 PUIHEHTa TENNONPOBOJHOCTH BO3YXA.

Hcnonb3yemoe 000pyaoBaHue: skcnepumenranbias yeraHopka OIIT1-3 (mpubopueiit 6nok,
uKpoBoii TepMOMETp, 610K pabouero sneMenTa, BONb(ppamMoBas HUTh, CTOWKA, ATUHK
TEMIEPATY PBI).

JlaGoparopunas padora NelS, Onpenenernue Ko3pdruureHTa B3auMHOK auddy3un Bosayxa v
BOJISHOrO Iapa.

dopma BLINOMHEHNS — HHAMBHAYAILHAs, HA PEalbHOM 000pY/IOBAHKH.

Lenn paborsl — uzyuenue auddy3Hn Kak OJHOTO U3 RBASHHI NEPEHOCa; ONPEICICHIE
ko3(rdunrenTa B3auMHON AMPPY3HA BO3AYXa U BOASHOTO IApPa TI0 CKOPOCTH HCMAPESHUS
KHAKOCTH K3 KaHJIIApa.

Hcnoapsyemoe oGopynoBanue: sxcnepuMenTanbias ycranopka ®TII1-4, eMrocTs ¢ Bo#oi.
JlaGopaTtopnas paora Nel6. Onpeaencuue ko>3QQHIHMEHTa BAZKOCTH BO3/(YyXa KAKIIAPHEIM
METOIOM.

MdopMa BEIIONHEHUS —~ HHIUBHITYaNbHAd, HA PeanbHOM 000PYAOBAHUH.

{{enb paboTH — H3yYCHHE BIIyTPEHHETO TPEHHUA KaK OJHOTO U3 ABNEHHUH NCPEHOCA B rasax,
IKCNEPHMEHTANRHOE onpeeTeHre ko3QGUuueHTa BI3KOCTH BO3AyXa.

Henonpyemoe 060pyjoBabne: sKcIepUMenTanbhas ycranoka OITT1-1H

Vnpasienne camocrosTeabHo padoToil cryaenta - 1,5 waca.

KOHCybTauuy 10 BHIOIHEHKO SKCIIEPAMEHTANILHON YacTH paboThl 1 MCTOAAM 00pabOTKH
peayILTATOR M3MepeHHH, paGoTa ¢ SMeMEHTaMK BEIGOPa MapaMeTpos B nabopatopHoi pabote

Pasgen 3. DJIEKTPHYECTBO H MATHETHIM
TeopeTnyeckue 3aHATHA (JTeKAN) - 249aca

Jexnus 3.1. Undopmanuonas Nekuus,

INeKTPHUECKUE 3apsibl. 3aKOH COXPaHEHH 3ACKTpUUecKkoro 3ap:aia. 3akon Kynona. IlpuHuun
cynepnozuui. HanpskeHHOCTb 3MeKTPOCTATHYECKOTO oM B Bakyywme. [IpiHiun
cymepnosunuy. HanpspkeHHOCTb TIONS TOUEYHOTO 3apaaa. BEIBOA HaNpAKEHHOCTH MO Ha OCH
TOHKOTO PABHOMEPHO 3apsKEHHOTO KOJIbIIa.

[10TOK BEKTOPa HANPAKEHHOCTA MEKTpocTaTiHIccKoro noins. Teopema 'aycca ans BeKTopa
HAMPAKEHHOCTH HIIEKTPOCTATHIECKOTO TIONs B BaKyyME.

Jleknun 3.2. UndopmainoHnas JICKIus.

[IpuMenente Teopembl [aycca JIs BEIMHCIIEHHA HATIPOKEHHOCTEM TOJIeH BecroHedIIoN
PABIOMEPHO 3apSHKEHHOMN MIOCKOCTH, PABHOMEPHO 3apAKENHOTO IO o0beMy urapa, paBHOMEPHO
3apMKENHoM HuTH. CKavoK HOPMAILHON COCTABIMIOMEH BEKTOPA HANPSHKCHHOCTH [pH
IICPEXOJIE Ucpe3 3apMKCHHYIO moscpXxuocTh, Teopema I'aycca B muddepernpansHoi hopme.
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Jlexuusn 3.3. Hndopmanmonnas sexknus.

TToTeHUHATBHOCTD 3MIEKTPOCTATHIECKOTO NoMsT. TeopeMa 0 NMPKYJIAUNH BEKTOPA
HATIPSDKEHHOCTH JJICKTPOCTATHYSCKOI'O 0N B HHTErpansHOH B anddepcHimansHoi Gopme.
PasHOCTb MOTERIMANOB 1 TOTCHIHAN 3MEKTPOCTATMYECKOTO 1101, [TOTEHIHAN MO/ TOYEHHOTO
sapsfia. Pabota no neperocy TOYCUHOTO 3apsiaa B 3NEKTpHUecKoM none. CRIsh MEKAY
HaLPSHKEHHOCTRIO U IOTEHIHANIOM MIEKTPOCTATHUECKOTO TOJIS.

OneKTpHYeCKuii AUNnosb, [IoreRUHEan U HATPAKEHIIOCTH HOJII TOYSUHOro Aunos. [loseaeHue
JUTIOJIS BO BHENIHCM IEKTPHUYECCKOM [10J1€.

Jlexuus 3.4. UndopManmonnas nekuus.

CBoiicTBa MCKTPOCTATHYECKOTO NONS B IPOBOAKMKAX. HaPIKEHHOCTS SNEKTPHYECKOTO TOJIS y
MOBEPXHOCTH 3aPsDKEHHOTO MPOBONHKKA.

OnEeKTPOEMKOCTD IPOBOIHUKOB. DIEXTPOEMKOCTE YENMHCHHOM céepsl.

Konaencatopsl. DnexktpoeMKocTs konAeHCaTOpoB. Coefnnenus KoRAeHcaropor. Beraucnennc
3MEKTPOCMKOCTH TUIOCKOI0, CEpHYECKOro, NHIMHAPHIECKOTO KOHAEHCATOPOB.

OHepI'us SMEKTPAYCCKOTO MONIA: SHEPTHs CHCTEMBI TOUSHHBIX 3aps/IOB, SHEPI'Hs KOHICHCATOpa
o0BeMHast 1U1I0THOCTD SHEPTHHA.

Jexuusn 3.5, MHopManuonHas JeKnus.

Honsipuble ¥ HENMOAPHLIE MOMEKYIBL. JIU3NEKTPUKH BO BHELIIEM 3ICKTPOCTATUYECKOM LIOJE.
Cropounne (cBoGonHbIC) U cBxzaHubIC 3apsbl. Bektop nonspusauun. CBi3b BekTopa
MOJIIPH3aLMH € IOBEPXHOCTHOH IUIOTHOCTBIO CBA3AHHOTO 3aps/ia.

BexTop anekTpuyeckoro cMelenus (3MeKTpuyueckoi HHAYKuuu). Crasb BeKTopa
SICKTPHYECKOIO CMEIICHIS H HANPSKCHHOCTH 110N B M30TPOIIHOM HMINEKTPUKE.
Hw3neRTprYecKas BOCNPUMMYABOCTE M IPOHHIIAEMOCTH BewtecTBa. Teopema laycca s
BEKTOPA 3JIEKTPHYCCKOTO CMEIICHHS.

YCNOBUs Ha IPAaHUIE paszelia ABYX AU3NEKTPUKOB.

Jiexnun 3.6, Undopmamyonuas neximus.

INEKTPU4ECKUi TOK, €T0 XapaKTePUCTUKH, Y paBHElIHE HENPEPEIBHOCTH. DACKTPOABHKY As
cuna. HallpsikeHue Ha yuacTke 3JIEKTpuMecKkoii uermd. 3akon Oma A 0AHOPOAHOTO U
HEOTHOPOJIHOIO YYacTKOB UeMH, A1 3aMKHy 1ol uen. [Ipasuna Kupxroga. PaGora u
MOIHOCTE TOKA, 3aKoH Jikoyna-JIenna. 3akonsr OMa u 3akon Jxoyns-Jienna B
qdpdeperumansHoil GopMe.

Jlexama 3.7. UndopmanmosHast sekust.

Bexrop Maraurho#i unayxumu. 3akoH bruo-Casapa-Jlamaca B Bakyyme. [Tpuamumn
cynepriosunin. MarHuTHad HHIYKLHS NPSIMOIMHENHOTO B KPYyrOBOrO TOKOB. MarnuTHOE 1oNe
JBIDKYLIETocs 3apsa.

3axon Ammepa. CHla B3aMMOACHCTBHA NapalIeNbHLIX TIPOBOAHMKOB € TOKOM.

Cuuia Jlopenna. JIpvicHHe 3apsayKeHHOM YaCTHIB B OAHOPOHOM MardUTHOM none. MarHUTHbIH
MOMEHT KOHTYpa ¢ TokoM. KOHTYp ¢ TOKOM BO BHEITHEM MarHUTHOM NOJIE.

Jexomsa 3.8, MudopmanmonHas nekuns.

Llupkyanus BexTopa MarHUTHOM HHAYKIMH. TeopeMa 0 LUpKyIAUMH BEKTOPA MAarHUTHO#H
MHIYKLUHH B BaKyyMe B UHTETpanbHON W anddepertinanbuoin popmax. MarHnTHasg MHIYKIHS
TIOJNTS! BHYTPH JUIMHHHOTO NPSIMOrO CONEHOMIA H BHYTPH TOPOKIANLHON KATYIIKH,

Mook BexTOpa MarHuTHON HHAYKIHH. Teopema [aycea A1 BeKTOpa MArHUTHOW HHAYKLUY B
MHTerpasisHOl u mndpdepenuuansHoi gopmax. PaGota npu ABMMKEHHM TIPOBOAHMKA C TOKOM B
MArHUTHOM IOJIE,

Jlexnns 3.9. Uudopmannonnas nexupws,

MarHuTHOE 1o B BelecTse. JInaMarieTuxy ¥ napaMarHeTHKH.

BexTop HaMarHHYEHHOCTH BelecTBa. HaNpssKeHHOCTL MArTIATHOTO 1011, MarHuTHAas
BOCIIPHHMYHBOCTE U MariHuTHas IIpOHUIAEMOCTD, Teopema O NUPKYJANHUK BEXTOPA
HaNpPSDKEHHOCTH.

QeppoMarHeTHKH: MATHUTHEIN THCTEPE3HC, TeMuepaTypa Kiopu.

Venopus 114 'PAHULG PASAeaa IBYX MArileTHKOB,

3
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Jlexmus 3.10. MrdopMaumonHas neKnus.

SIBnenne NeKTPOMArHUTHOM HHAYKUUHA. PapaJecBCKasd TPAKTOBKA 3TOro aBieHusd. OObICHEHHE
SBJIEHHS T OIPOBOAHMKA, ABMXYIIETOCA B MArHUTHOM [10JI€. 3aKOH 3JIEXTPOMArHHTHON
unaykuuu. [Ipasuno Jlenna.

3apsia, TPOTEKAIOMIKI B NPOBOIIAKE TIPpY BO3HHKHOBEHUHN JJIC nuuyKuuy.

SiBnenus CaMOMHAYKIMH M B3aUMHON HIAYKIKA. MHAYKTHBROCTE M B3aHMHAsi HHAYKTHBHOCTh
KOHTYPOB. MHAYKTMBHOCTH JUIMHHOIO NPSAMOrO CONCHOUAA.

Toxu npuy 3aMpIKaHKHHA B Pa3MBIKAHHH LENH, CBA3aHHLIE C €€ HHAYKTHBHOCTBIO.

3Heprusgd MarHUTHOTO TOJIA: 3HEPTUA MAarHUTHOTO MOS IPOBOAHHKA € TOKOM, 00LeMHuas
TUIOTHOCTE 3HEPTUH.

Jekuun 3.11. MudbopManuoHHas nekuus.

MakcBeJUIOBCKas TPAKTOBKA SBJICIHUS BJIEKTPOMATHUTHOM HHAYKUMH. TeopeMa 0 UHPKY IALNH
BEKTOPA HATIPSZKEHHOCTH 3MIEKTPUYECKOTO [TOJIS PH HANMYHMH NEPEMEHHOTO MAarHUTHOTO BOJIst
(B uHTErpanbHoii u b depcHunansioi Popmax). Teopema 'aycca ana Bexropa
SJEKTPHUYECKOTO CMEIEHNA (HNeKIPHIeCKOH HHAYKINH) B MHTErpabHOH 1 TuddepeHunansHo#
dbopmax.

Tok cmenenns. TeopeMa 0 THPKYNALMHA BEKTOPa HAUPSKEHHOCTH MArHUTHOTO IOJIS IIPH
HAJIMYHEH IEPEMEHHOTO CKTPHYECKOro MO B HHTETPATbHOH U AndepeHtnansHon hopmax.
Teopema aycca Ui BeKTOpa MardMTHOM HHAYKIUY.

Cuctema ypaBHenuii Makcsea B wHTerpanbHoil u auddepentmansaoi Gpopmax.
MartepuallbHple ypaBHEHUA.

Jlexuns 3.12. UndopmanyuoHuas NeKus.

VYcnoBre KBa3uCTaHOHAPHOCTH TOKOB.

[IpHHIAIT OTHOCHTENBHOCTA B 31eKTPOAMHAMUKe. YINBapUaHTHOCT) ypaBHEIIHH
37eKTPOMArHUTHOTO TIOJIs OTHOCHTENBHO peodpasonanni Jlopenua. Cpase cuint JlopeHna 1
cubl Kynoua B pasiudIHbIX CHCTEMAX OTCYETA.

IIpakTHUCcCKHE # CeMUIAPCKHAE 3aHATHA - 15 Yacos.

Zanarne 3.1. 3axon Kynona. PacueTt HalpsKeHHOCTEH 3MEKTPOCTATHYECKHX TOJICH U CH
B3aUMOJICHCTBHA B Bakyyme. [IpuHumn cynepnosunuu. GopMa NpoBeAeHHd 3aHATHS - peIeHne
3a7a4 B KOHTAKTE CTYJCHTOB ¢ IIPCNOAABaTENEM.

ZanaTue 3.2. Teopema 'aycca juts BeKTOpa HAIIPAKEHHOCTH ANECKTPOCTATHYECKONO MOJIA B
Bakyyme. [ToTenmyuan anexTpocTaTUIeCKOTO MO, CBA3b MEKAY HANPXXEHHOCTHIO U
norcHupanom. GopMa IpoBeACHHS 3aHATHS - PENEHHE 3a1a49 B KOHTAKTe CTyACHTOB C
TIPENOAaBaTCIIEM.

Bansathe 3.3. Kongencatopsl. DHEprus MCKTPHUECKOTO NONs. JNCKTPHIECKOe oJie B
JpanekTpukax. dopMa mpoBeAeHys 3aHATHA - PENICHHE 37124 B KOHTAKTe CTYACHTOB €
TpeloiaBaTesieM.

3ansarue 3.4. Kourponsaaa paboTa no Teme « 2neKTpoctaTukay. [IpueM qoMaliHero sajangs no
sTol TeMe. MOpMa NpoBeAEHUS 3aHATU ~ CAMOCTOATENBHOE PEUICHHE 3aa4.

Jansrue 3.5. 3axon Buo-Capapa-Jlannaca B Bakyyme. [lpunimm cynepriosunuy. Pacuer
MarHUTHOR HHAYKUHM JULA pasfin4HbX KoH(urypami Tokos. Teopema o HpKy syl BEKTOpa
MAIHUTHOW MHAYKUHH. PopMa NPOBCICHHS 3aHATHS ~ PEIUCHKE 3a/1a9 B KOHTAKTe CTYJIEHTOB €
Ipemno/iaBaTeneM.

3anaTtne 3.6. Cuna Jlopenua. JIpWwkeHue 3apsHKEHHON aCTUIEI B OZIHOPOAIIOM MArHHTHOM
none. Crnna Ammepa. PaGoTa ipy ABMKEHHH IIPOBOHHKA ¢ TOKOM B MarHHTHOM noje. PopMa
MPOBEISHNA 3aHsTHS - PEUICHAE 331124 B KOHTAKTE CTYACHTOB C MIPETIOAABATENCM.

Zansrue 3.7. SNeKTPOMArHUTHAS HHAY KLU, 3apsil, NPOTEKAOWHM B UPOBOJHNKE IPH
pozaukHoBeHuH DJIC unayxkupH, SBneHue caMOMHAYKUWYH, TOKU PV 3aMBIKalIHH W
PA3MBIKAHMY LIETIH. JHEPrHst MariuTHOTO Moy, PopMa MPOBEACHNA 3AHATHA - PCIICHHE 33431 B
KOHTAKTC CTYACHTOB € TIPETIOIaBaTe/IEM.
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3ansarue 3.8. Kourpousras paGorta no reMe « Inekrpomarnerusmy. [Ipuem JoMalHero 3ananvs
no 371oii TeMe. GopMa NPOBEACHUS 3AHITHS — CAMOCTOSATENIEHOE PEMIEHHE 3a/1a4.

JlaGopaTopusiii npakTHKYM - 4 uaca, 2 paéoThl.

CTy[esThl BEIIONHSIOT 2 paboTH H3 NEPEUUCIEHHBIX, B COOTBETCTBUM ¢ HHAUBULY ANBHBIM
rpadMKOM BEIOMIEHHS 1abopaTopHBIX paboT B nabopaTOpHH NEKTPU4ECTBA H MarHETU3MA.
I'paduk npuseyed B Tlpunoxenny Ned,

JlaGoparopuas padora Nel. M3ydeHue 3neKTpOCTATAYECKOrO MO,

®opma BHIOIHCHHS — MHAWBHAYAIbHAS, HA pealbHOM 000PYJOBAHUH.

I{enb paGoTbl — SKCICPHMEHTANIBHOE CTPOEHHE HEKOTOPOTO 3CKTPOCTATHYECKOTO 0TI Y TEM
UBHIECKOTO MOEIMPOBAHUS CTAIHOHAPHBIM HEKTPUICCKAM TOKOM.

Ucnonbyemoe obopyaoBaHue; OJOK IHTaHMA, PaCX0J, IpoBoAAl@s Oymara, rapBaHOMETp ©
A3MEPUTENBHON HIIOH (30HAOM).

JlaGopatopuas padora Ned. Onpesienenne NH3ICKTPHYECKUX NTPOHHIAEMOCTEH KHIKOCTCH 1
NOJIS(PH3YEMOCTU HENOISPHOH MOJIEKYJIBI PE30OHAHCHBIM METO0M.

Ucnonesyemoe 060pyA0Banne: BHICOKOHACTOTHBIA FeHepatop CHHYCONAANLHOTO HANPAKEHUA,
NAMIIOBBIH BONLTMETP, 60K KOHIECHCATOPOB, KaTylIKa HHAYKTUBHOCTH.

JlaGopaTopuas pabora NeS, 3akonsl Kupxroga.

dopma BLITIONBEHNS — HHIUBHAYANbHAs, Ha PeajlbHOM 000py/I0BaHNH.

1leab paboThl — SKCIEPUMEHTATbHAS HPOBEPKA CIIPABENIHBOCTH 2aKkon0B Kupxroda 1t
Pa3BETBAECHHBIX ENEH HOCTOSHHOTO TOKA.

Hcnonb3yemoe 060pyI0BaHKHE — YCTAHOBKA CO CMOHTHPOBAHHOM JNEKIPHUCCKOR CXEMOI,
BOJIBTMETP.

JlaGoparopHasn pabora Ne6. ViccienoBanue 3aBUCUMOCTH none3Hol MouHocts, KI1JT
HMCTOYHHKA TOKA U CHIIBI TOKA B [IENMK OT HATPY3KH.

(Mopma BHINOIHEHA — HHAUBAAYAIIbHAS, HA PEanbHOM 000pyIOBAHHH.

[{ens paGoTH — 3KCHCPUMEHTANIBHOS HCCIIEAOBAHAE 3aBHCHMOCTH nmone3Hoi MormHocru, KITJT
HCTOYHHUKA TOKA H CHJTH! TOKA B LIENIW OT HArPY3KH.

Hcnone3yeMoe 060pyI0BaHHE — HCCHEAYEMBIH MCTOUHHK TOKA, peOCTaT, BONETMETD,
amrepMeTp, KU,

JlaG6opaTopuas padora Ne8. Onpezeneiine HaNPSHKEHHOCTH MATIIUTHOTO TEOJIST B TOUKAX OCH
KpPYTOBOTO TOKA.

DopMa BBIMIONHEHHS — HHAUBUAYANIBHAS, HA peanblioM 000pyIORaHKH.

Hens paboTsl — onpefeseHre HaNPSXKEHHOCTH MarHATHOTO NOJis /B IIEHTPe U B TOUKAX OCH
KPYFOBOIO TOKA, COTIOCTABICH)E IKCIIEPUMEHTANbHBIX 3HaYeHUH H ¢ pesynrTaTamu
TEOPETHYCCKUX PacieToB.

Hcnous3yeMoe 060pyi0BaHUe: HCTOYHUK TIOCTOSHHOIO TOKA, aMIlepMETp, peocTar,
MEPEKITIOYATCITb, KPYTOBOH KOHTYP, MATHUTHAS CTPETIKA.

JlaGopaTopuan paboTaNel0. Onpenenenre B3aHMHON HHAYKTHBHOCTH ABYX KOHTYPOB.
dopma BemoNHEHHS — MHAMBHAYaNbHad. Ha peansnoM obopyrosanun.

Uens paboThl — HCCIAENOBAHHE 3aBUCUMOCTH B3aMMHOM WH/(YKTHBHOCTH JIBYX KaTyIlek OT HX
B3aHMHOTO PaclioNONEHIA (3aJaHue |); uaMepeHHe B3aWMHOA HHIYKTHBHOCTH CONCHOUAA H
OJICTOM HA HETO KaTYIIKH NpY BABHHYTOM BHYTPb CONEHONA (pePPUTOBOM cepaeunuxe u 6e3
Hero (3aaanue 2).

HUcnonessyemoe 0G0OpyAOBaHE: TEHEPATOP HEPCMEHHOIO HANPMKEHHS 3BYKOBOH 9acTOTEI,
SIEKTPOHHBIN OCIHIITOTPad, IB€ YCTAHOBKH C HCCIETyEMLIMH KOHTYPAMIL.

JiaGoparopuas paGora Nel6. M3yuenue MarHUTHOTO MOJIS CONCHOM/A C IIOMOUIBIO JATYHKA
Xonna.

dopMa BRINONHEHHS — WHAMBUAYANbHALA, HA PeallbHOM 000pY IOB3HHH.

Henp paboThbl — 03HAKOMUTBCH Ha IPAKTHKC € XOMIOBCKHM METOAOM H3MEPEHHA HIIYKUWH
MArHyuTIIOrO moni.
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Hcnoassyemoe o6opynosauue: moaynp ®I3-04, ucrounnk nuranns, mudposoit BonpT™MeTp,
CONCHOM], LITOX C HAHCCEHHOH IIKAN0R M 3aKPEIUICHHBIM Ha KOHLIE AAaTYHKOM XOnja.
Jlabopareprasn paGora Nel7. syuckue ABiueHns B3aMMHOA MHAYKITHH.

PopMa BHIIOJIHEHNAs — MHAUBUAYANbHAS, HA PCATBHOM 00ODYI0OBaHHY.

Hene paboTe! —~ HeCneaoBaTh ABJIEIHE B3aUMHO HHAYKIMY HA IPUMEDPE B3aUMOAEHCTBHA ABYX
KOAKCHANBHEIX KATY1IEX,

Hcnonp3yemoe ofopynoBanue: 3ByKOBO#M TEHCPATOP, SNEKTPOHHBIA OCLIILIOrpad, MOy b
@I1>-05, 18e KaTymKy MHAYKTHUBHOCTH HA OMHOM OCH, IITOK CO [IKAIOH, TOKA2LIRAIOMIEH
B32HMHO€ PACIIONIOKECHUE KaTyIIeK.

Jlaboparopuan pabora Nel8, OnpeacncHue paboTh BbIX0/a SNEKTPOHOB U3 METAILIA.

®opMa BHINONHEHNUS —~ MHAUBUAYAIbHAS, Ha peabHOM 0GOpY I0BaHHH.

Llens paGoTsl — HOCTPOMTH B H3YUHTH BONBTAMIIEPHYIO XapaKTCPUCTHKY JHOAA; NCCIEI0BATE
3aBHCUMOCTD MJIOTHOCTH TOKA HACBHILCHUA OT TEMIISPATYPHI KATOAQ U ONPEACIHTh paboTy
BBIXO/[A 3)IEKTPOlIA M3 BOMb(paMa Me100M NPSIMEIX PHUapacoHa.

Henonszyemoc 060pyloBaHKe: MCTOYHHK MHTAHUS, MOAYIb OI13-06, BoneTMeTp.
Jlab6opartopuas padora Nel9. Vsyyenue nponeccoB 3apsaa v paspsjia KOHAEHCATOPOB.
©®opMa BHMONHCHUA — HHAMBHAYaJIbHAs, HA PEAIbHOM 000Dy A0BaHHH.

Liene paborpl — u3y4nTh KPHBBIE 3apsa U paspaaa KOHACHCATOPa TIPH Pa3/IAYHbIX MapaMeTpax
RC a;mexTpHyIecKOl Leuy ¥ BHIYMCHNTE BpeMsl pelaKkcalum,

Hcrionezyemoe 060pyI0BaHKe: MCTOUHHK IUTAHKUS, 3BYKOBOI reneparop (Moayns OI13-08),
JBa Marasuna conporusiaeHui (R1 u R2), Marasun emkocTeit, 37eKTpontbIH OCHHIIIOTPad.
Ynpasienne caMOCTOATENbHOH padoToii cryaenTa — 6 4acos.

KoticynpTanuu no BHIIONHEHHIO 3KCIIEPHMEHTANBHON YacTH paboTL! U 10 METOAAM 06paboTKH
pe3yJILTAaTOB U3MEPCHHH, paboTa ¢ aJleMeHTamMK BHIOOPA apaMeTpoR B Tabopatopioii pabote

Pasznen 4. ®u3uka KoneGannid
Teopernueckne 3anaTHA (Nexuun) - 10 yacos.

Jexuus 4.1. Undopmanmonnast nexuus.

Knaccudmiauns konebaTenbHbIX IPOLECCOB.

Huddepennuansroe ypapHeHye I JHHEHHOIO rapMOHHYECKOro ocnuusrropa. [pumepst
rapMOHHYECKHX OCIMIJUTATOPOB: IPY>XXUHHBIH, GU3HYecKuil W MATEMATHYECKHAH MAsTHHKH,
JNEKTPUUECKUI KoneOaTeIEHBIM KOHTYD.

XapakTepHCTHKH KoNeGaTeIbHOro MpoLecca: CMEIIEHHE OTHOCHTENLHO OJI0KEHHS
PaBHOBECHS, CKOPOCTH H YCKOPEHHE B MEXAHHYECKOM KOJICOATSILHOM MpoLecce; 3apsa u
HaOpsuKeHHe Ha 00KIafkax KOHAEHCATopa, TOK B MEKTPHYCCKOM KoneGaTeIsHOM KOHTYpE.
Cnsur no $aze MEKAY STUMH XapaKTePUCTHKAMH.

Jlekuun 4.2, UudopManuoHHas JCKIHS.

KnueTnyeckas, MOTEHIIHAIBHAA W NMOJTHAA SHEPTUsl MEXaHHYCCKOH Koae0aTeIbHONH CHCTEMEI.
:')HCpI'I/Iﬂ SAEKTPUYECKOTO H MAarHUTHOI'O HOHCﬁ, IMMOJIHAA SHEPTUA SACKTPHICCKOTO
koneQaTensHOro KOHTypa. YactoTa xonebanuid SHEPTHH CHCTEME.

[pencrapnenye rapMOHUUECKHX KoNneOanuil ¢ TOMOMIBIO BEKTOPHBIX quarpaMm. ClroxeHue
TapMOHUYECKHX KoJeOaHuH OJJHOTO HAIpaBJICHUA M OJHOI YacTOTHL.

CrnoskeHpe rapMOHHYECKHX KOeOaH i OHOTO HATlpaBiieHHs U ONU3KKUX 4acToT, bueHus,
YacToTa OHCHUIA.

Jexnna 4.3. adopMalmoHHas NEKIEA.

CrnoxeHue B3aUMHO TepleHAUKYIAPHBEIX rapMOHHUYECKIX KoNebaHuH 0IMHaKoBO#M YacTOTH U
koJlebanuii kpaTHeIX dacToT, @urypnl Jluccaxy.

HuddepeHNAaNbHOE YpaBHEHUE JITS 38Ty XAIINHX KOJIEOaHH! FapMOHHYECKOrO OCHUILISATOPA.
3aKOH 3aTyXaonMx KoneGaHmii. XapakTepucTaku 3atyxawero xonebauus. ['padguk
3aTyXarIux KoneGanui.
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Jexnuus 4.4. Uudopmairnonsas nekuus.

JuddepcHIIManbHOe YPaBHEHNE BbIHYXUEHHBIX KONCOAHMI 0 AEHCTBHEM BHEIIHEH CHIIL,
N3MEHSIOILeHCS TI0 TapMOTIHYECKOMY 3aKOHY. BH YacTHOTO peleHus 5T0ro ypaBHEHUs IS
YCTAHOBUBIINXCA KOHeﬁaHHﬁ. 3aBHCHMOCTb aMl'IJJPl'l'y,llbl U capura Iio (])aze YCTAaHOBUBUINUXCA
KOJICOAHUH OT YaCTOTHI BBIHYKIAONIESH CHIIbL.

SIBNeHUE pe30HaHCa AMILIMTY bl CMelieHus. Pe3oHaucHas yacToTa U 3HaueHne aMIUTHTY B K
pesoHance. JIoOpoTHOCTH KoneGaTeNpHOH CHCTEMBI KAK apaMeTp, OTPEAeSIFONIHIA BEICOTY
PE30HAHCHOH KPUBOH.

Jlexunsn 4.5. UudopManuonHas IeKIus.

Qr3uYecKHit CMBICH CTIEKTPAILHOTO Pa3JIOKeHHsl.

KonmeGaHus cucTeM ¢O MHOTHMH CTETICHAMY CBOOOABL. HopManbHbIe KOOPARHATEL U
COOCTBEHHLIC YaCTOThLI CHCTEMBL. HopManbitbie konebanusa (MOe!).

AHTapMOBHMYECKUE HIIM HENMHEHHBIE KoyieOauna. Y UET WICHOB TPETHErO NOPAKA B PA3TIOKEHUU
9HEPriH CHCTEMBI. PE30HAHC B HEMMHEHHBIX KONMECOAHUAX.

HpaKTuqecKne H CCMHIAPCKHE 3AHATHA - 2 vyaca.

3aunTre 4.1. CpobonHbie, 3aTyXarolue U BEIHYKACHHbIC FTApMOHHUYECKHE KoneOanus. Qopma
NIPOBE/ICHHA 3aHATHSA - PeIIEHKE 3a7a4 B KOHTAKTe CTY/ICHTOB C NIPenoy aBareyiem.

JlaGopaTopHblii NpakTHKYM — 4 4yaca, 2 padoThl.

CTyneHThl BEHIOJIHSIOT 2 paboTHl U3 NEPEYUCIICHHBIX, B COOTBETCTBHH C WHAWBUALYANTbHBIM
rpadguKoM BHIMOJHEHNS Na00PATOPHBIX paboT B MabopaTopuy INEKTPUYECTBA U MarHETH3MA.
I'padux npuseaen B IIpunoxenuu 4.

JlaGopaTopHas paGora No20. Hccnenosanue 3atyxanonmx xonebanuii B KomebaTenbHOM
KOHTYpE.

(Popma BLINOIHECHAS — UHIMBUAYATBHAS, HAa pealibsHOM 000py I0BaHHU.

L{ens paGOTH — U3YYUTH MAPAMETPLL ¥ XapaKTEPUCTUKH KoNeGaTenbHOre KOHTYPA.
Hcnons3yeMoe 060opyaoBaHHe: 3BYKOBOH reHepartop, ocummuiorpad, $IID-10 —-moayns ¢
KoJeOaTenbHEIM KOHTYpoM, ®I1D-08 — npeobpazosarens HMNIynbLCOB, Mara3ul CONPOTURIEHNI,
WCTOYHHK MHUTAHHS.

Jladoparopuas padora Ne2l. V3ydeHue BRIHYXICHHEIX KonebaHuil B koneOaTeNIbHOM
KOHTYpeE.

@opMa BRRINQIHEHNUA — WHAMBUAYANbHAS, Ha PEalIbHOM 000PYIOBAHMM.

[{ems paboThl ~ H3YHHTH 3ABHCUMOCTE CHUIIBI TOKA B KOJIeOATENEHOM KOHTYPE OT YaCTOTH
ucTovHuka DJ[C, BKIFOYEHHOTO B KOHTYP, ¥ U3MEPUTH PE3OHAHCHYIO YacTOTY KOHTYpa.
UcrnionpzyeMoe 000pyIoBaHHe: 3BYKOBOMH MEHEpaTOp, MMEKTPOHHRBIN ocLpuuiorpad, MOy
DITD-11, marazuH cONPOTUBICHUI, Mara3suH eMKOCTEHN.

JladopaTopuas padora Ne22. M3yueHne uieKTpRyecKknx koneGaHuit B CBA33NHBIX KOHTYPaX.
@dopMa BEIMONHEHUS — HHAHBUAYalbllas, Ha peaJIskHOM 000pY/IOBAHHH.

Llens paboThl — W3yYHTs OOMEH DIEPrUud B CHCTEME JNIEKTPHUECKHX KOHTYPOB, cnabo CBA3AHHBIX
MeKy COOOMH.

VicrtoneayeMoe 0G0opyIoBaHue: UCTOUIINK THTaHWs, TpeobpazoBaTens UMY JILCOB, 3BYKOBO
reHepaTop, ocuwuiorpad, Marasus emxoctel, Moy GII3-13.

YupasjieHHE caMOCTOATeNbHOI padoroii cTyaenTa — 1,5 uaca,

KoicynpTauu 110 BRIMOIHEHHIO 3KCIIEPUMEHTANBHON YaCcTH paboTei U [0 METOAaM 00paboTKH
PE3YNbTATOB U3MEPEHUIt, paboTa ¢ AMEMCHTAMN BeIGOpa napaMeTpoB B JabopaTopHo# paboTe

Pazgen 5. Boanosbie ApoNecchl

TeopeTuveckHe 3anATHA (ekuun) - 16 1acos.
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Jlexuns 5.1. Vindopmanunonnas nexuws.

Bosnukiopenne YIPYTHX BOJH. HpO}lOJ’IbIILIC N NIONCPCYHBIC BOJTHBI. MaTCMaTI/I‘]CCKOG
onycallne BOJIHBL. BoanoBoe ypaBHeHHE.

BONHOBEIE TIOBEPXHOCTH. Y PABHEHUE MUIOCKOH BOJIHEL, €¢ XapakTepucTHKH. PazoBas cCKOpOCTh
BOJIHEI.

Jlexnus 5.2. FadopMaitnonsas iiekuus.

Cipepudeckne BonuLl. DHeprus ynpyro# BOJIHH, Bexrop Y mopa-IIoHHTHHIa A0st ynpyroi
BOJHEL. CTOsYne BONHB. AKycTHYecKHH > dekT Honnepa.

Jexkuma 5.3. Undopmanuonaas JIekuus,

CymiecTBoBaHME IEKTPOMATHUTHBIX BOJIH KaK CJEACTRHUE YpapueHuii Makcsea. CBOHCTBa
INMEKTPOMATHUTHEIX BONH. JHEPIUs 31eKTPOMardHiuTHHX BonH, Bextop YMoBa-TlofiHTHHTA JUist
HNEKTPOMArHUTHOH BOJHBIL.

Jlexunn 5.4, Mudopmairnonnas IcKuus.

[ITkana 3MeKTpOMarHyTibIX 80MH. OOTHYECKHH AUana3oH UIMH BoJ. OOIacTh BHAUMOTO CBETA.
Oco0eHHOCTH UCIYCKAIIHA BOJH ONTHYECKOTO AUANa30Ha.

CnolicTBO MonepeyHoCTH exrpomaruuTibix Bosd. [lonspuzanus ceera. Buan nonspusauyy.
EcTecTBEeHHLIA M YaCTHYHO NONAPHU30BAHHEIA CBET. 3aKoH Mamoca.

HnTepdepenuns ceeta. KoreperTunie 1 HEKOrepeHTHbIE BOJHBL. Y CJIOBHS BO3HUKIIOBEHUS
MaxCHMYMOB ¥ MHHHMYMOB HHT€HCHUBHOCTH CBETA.

Jlekmus 5.5, iadopManoHaas eKLnA.

HuTteppepenuya AByX MOIOXpPOMATHHECKUX CBETOBBIX BoNH. OnpiT IOHra. TlonydcHue
MHTepdepeHIIMOHHBIX KapTHH ¢ TOMONIBI0 Ou3epkan u Sunpusmsl OpeHens.

VirTepdepenuys creTa B TOHKMX HeHKaX. [TOI0CH paBHOIO HAK/IOHA U PABHOHM TOJIIKHEL.
Konsua HeroToHA.

Hurepdepennys KBa3HMOHOXPOMATHYECKOro ¢BETA. CTEMCHP MOHOXPOMATHYHOCTH BOJIHEL.
[TousTue 0 BpeMERHOMA U NPOCTPAHCTBEHHOH KOrE€PEHTHOCTH.

Jekuua 5.6. MupopMauoHHas NEKIHAL.

Judpakuus ceeta. [Tpunnnn INodirenca-Openens.

Judpakuua @penens Ha KpyrioM orBepcTHU. 30HEl Openens. BexropHas juarpamMma.
Jludpaxiuns @penens Ha kKpyraoM Aucke, natHo Aparo-Ilyaccona.

Jdexunsa 5.7, Madopmaumnonnas rexius.

Judpaknua @payHrodepa Ha JTHHHON IPAMOYTOIBHON MICTH.

JIudpakipoHHas pelueTKa. XapaKTePUCTHKN IN(PPaKUMOBHON pelIeTKH KaK CIICKTPATBHOTO
npudopa.

Judpakuus peHTTCHOBCKUX Jyucit, popmyna Byneda-Bporra.

ITpusED ronorpaduy.

Jlexuus 5.8. Mudopmainonnad JIeKuus.

B3auMozelicTBie SNMEKTPOMArHUTHRIX BOJTH ¢ BCIICCTROM. OTpakCHUC W MPCIIOMICHUC CBCTA HA
rpaHMIle paszzieNa JAByX JTUIICKTPHKOB, opmysel Ppenens. [lonapuzauns OTpaXXeHHOTO W
IPEJIOMJICHHOTO JTyueii. Yron bprocrepa.

Hucnepcus ceeta. CBa3b ¢a30BoH H rpyINOBOH CKOPOCTH.

Hpak'mqecmlc H CCMHHAPCKHE 3AaHATHA - 9 yacon,

Jangrue 5.1. XapakTepucTHKH IOCKOH U chepudeckol MOHOXpOMaTHYeCKO! BOJIH. BonHoBoe
ypasaenue. Ctosuue posiHeL Jddext ornepa.

3anarue 5.2. UnTepdepenims ABYX MOHOXPOMATHYECKUX CBETOBBIX BOMH. OnwiThl IOHTra n
Dpenend. Murepdeperns cBeTa B TOHKUX IAeHKaX. [ToJ0CH paBHOTO HAKIOHA 1 PABHOM
ronmuHe. Konsia Helorona.

3anarue 5.3, [Judpakuus @peHens Ha KPYTIOM OTBEPCTHU H AUCKe. 30HBI PpeHens.
BexTopras piarpamMma. Jugpakmns OpayHrogepa Ha JUTHEHON IPAMOYroNLHOH IIeH.
JlubpakuyonHas peleTka, €€ XapakTepHCTHKHN KaK CISKTPaNLHOro Mpudopa.
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3aunTne 5.4. Koutponsras paGota no teme «Konebanus u Bosap». [Ipuem goManinero

3a1aHHA [0 3TOH Teme. PopMa IPOBEACHHS 3aHTUS — CAMOCTOATENBHOE PEICHHE 3a/1aY.
3ansTne 3.5. (1 4ac) IonApusauus ceera, crenens nongpusaunn, 3akod Mamoca. Yron

bproctepa.

JlabopaTopuklii NpaKTHKYM — 4 uaca, 2 padoThl.

CryaeuTsl BHITONHSIIOT IBE pabOTLl U3 IEPSYHUCIEHHEIX, B COOTBETCTBYUHM ¢ HHAHBUY aNBHEIM
rpapuoM BeIIONHEHHs 1abopaTOpHEIX paboT B naboparopuu onrtHky. I'paduk npuBeieH B
npunoxeauu Nod

Jlaboparopnan pabora Nel. M3mepeHne nokazareneii npesioMICHHS JKUAKOCTEH.

®opma BEINOJIHEHUS — MHAMBHAYANBHAS, HA PEATEHOM 000pyA0BaHHH.

Liene paboThl — O3HAKOMIIEHKE € YCTPORCTBOM H NPUHIMIIOM ACHCTBHS pedpakToMeTpa AGDe;
ONpesieJICHUE C €ro MOMOIIBIO MOKA3ATENCH NpeToMiIeHus pacTropos rimunepura (COH) B Boze..
Henomesyemoe obopyaoanne: pedpaxromerp AdGe, nabop KaneabH1I ¢ pacTBOpaMu
CIVHEPHHA Pa3/IMYHOR KOHUEHTpanuu, GuisTpoBasibHas Oymara,

JlaGoparopuan pabora Ne2. OnpeaencHue JIMHEL CBETOBOA BOJIHBI [IPH OMOIIM GHIPRIMEL
@opma BEINOJIHCHHUS - HHAUBUAYANbHAsl, HA pealbHOM 000PYAOBAHUH.

Llens paborpl — pacyeT HHTeppepeHUHOHHON KapTulLb! (14 YKPaHe OT ABYX KOHKPETHBIX
JACTOYHUKOB CBETa, ONPEAEIEHNE JIIMHBI CBETOBOH BOJIHDI.

Hcnonbzyemoe oGopyaoBaHne: OHIIPH3Ma, BUHTOBOMH OKYJAPHEIN MHKPOMETD, CBETOGHABTD,
coOMpaTenbHas JIUH3a, HCTOYHUK CBETa, 1eJb,

Jlaboparopuasn paGora Ne3. Mamepenus ¢ nomomsio HaTepdepenmonusix konel HproToHa.
({opma BHINOJIHEHHS — HHAMBH Y AILHASA, HA PEAIbHOM 000PYIOBAHHM,

Lene paboThl — usmepenye paguycoB Koiell HoioToHa B OTpaKeHHOM CBeTe, ONpesIeNieHHe ¢ HX
NIOMOIUBIO PAJHYCa KPABH3HB] IVIOCKOBBIMYKIIOH AHH3HBI B JUIMELI BOJHEI CBETA.
Hcnonp3yemoe obopyioBanne: ycTaHOBKa sl W3MEPEHES KoJIcKk HproToHa, H3MepUTENbHBIN
mukpockon MUP-12, namna, cserodunsrpsl.

JlaGopaTopuas paGora Ned, Jfudpaxius Ha ynmopsaaoucHHOM U Xa0THYECKOM MHOKECTBAX
NpEensSTCTBUIA.

DopMa BRINOJIHEHHA - MHANBHAYATbHASA, HA PCATBHOM 000pyI0BaHHY.

Ilenb paboTH - onpejeneHue no AMGpakuOHHON KapTUlle NepUOALl AHHCIHHOM M CKPEIleHHON
JUPPaKLHOHHDIX PEIETOK, a TAKXKE AMAMETPOB MIAPUKOB, 00Pa3yIOMIUX Xa0THIECKOS
MHOECTRBO,

Vicnone3yemoe 060pyRoBaHHe: IOy NIPOBOAHUKOBEIH Jazep, THHEHHAS ¥ CKPEILCHHAs
IU(QPaKUNOHEBIE PelIeTKH, INIACTHHKA C JITKOIOAUEM, SKpaH, IMCT Gymaru

JlabopaTopnas padora NeS. [upakuus @payHrogepa Ha JUTHHHON 1PAMOYTOJLHON LIENH.
@®opma BLINONICHAA — HHAMBHIYAIbHAs, HA PEATbHOM 000PYIOBAHHH.

Lene paboThi: nccnefoBaHue AUGPaKIMU OT IHENH, BEUIONHEHHE [PASyHPOBKH MIHPHUHLI
CNEKTPANBbHOMR WenHu no JudpakuHOHHONH KapTHHE.

Hcnoaszyemoe 06opynoBaHue: NOXYIPOBOAHUKORBIH 1a3ep, MIENb, SKpaH, JIHCT OyMaru.
JlabopaTropnas paGora Ne6. HM3yuenne cBolicTB orpaxaTenbHOM UG PaKIHOHHON PEIIETKN U
ONpEeACHACHUE C €€ TIOMOLIBIO JVIMHBI CBETOBOH BONHEL,

®opma BRIONIHCHAT — HHAWBHAYANBHAA, HA pealbHOM o0opyRoBannm.

Liens paboTe! - onmpezieneHNe AINHBI BOTHbBI 3€JICHON MMM CIEKTPA PTYTH ¢ TIOMOIIBY)
AUPPAKIIMOBHOMN peIeTKH; U3YYCHHE CBOHCTB MMM PAKITHOHHOM PEMIETKH KAK CIIEKTPAJIBHOTO
npudopa,

WUcnonezyemoe obopynosanue: rounoMerp ['l,5; pTyTias namna, oTpaxarcnsHas
AuppakMOHHAs PelIeTKa.

JIaboparopuas padora Ne7. OnpesicnicHue KORIEHTPALUY pacTBOpa NPH IOMOLLIU

MOJIY TEHEBOTO cCaxapuMeTpa.

DopMa BEITOITHEHHS — WHANBIAYIBHAA, HA PEaNbHOM 000Dy IOBAHUH.
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Llens paGoTe1 — H3MepeHIe KOHUESHTPAIHH PAacTBOpa caxapa npy BPalCHHH UM IUIOCKOCTH
TIOJIAPH3ALMHA H CPABHEHKE ¢ BPAIIEHHEM [UIOCKOCTH NONSAPU3ALMK PACTBOPOM Caxapa
H3BCCTHOI KOHIIEHTpaIUell

Hcnonpsyemoe obopyaoanne: caxapumerp CY-3, TPH KIOBETHI (C AMCTHIUIMPOBAHHON BOOIA, C
PacTBOPOM caxapa H3BECTHOM KONLUEHTPALHH U C HEU3BECTHOM).

Jlaboparopuas pabora Ne8. Vi3yuenue 3aKoHOB 11oaspH3anuy cera.

Dopma BBITIONHEHUS — MHAWRHIYAIbHAS, HA PEATEHOM 0GODY AOBAHHH.

Henb paboTer: mpoBepka 3akoHa Mamoca; olpeaencHUe HoKa3aTess TIPEIOMIIEHHS TPO3PATHOro
AMBIICKTPHKA.

Hcnonszyemoe obopynopanie: MHKpOaMIIEpMETP, ONITRYECKAs CKAMbS, 112 KOTOPOM YKPeiLIeH
HCTOYHHK CBET, LOAApH3aTOp-anatn3aTop (mpusma Hukons), ceneHonbdl GpoTosnement; nums,
KPaCHbIH MONYIPOBOAHAKOBLIH J1a3ep, CTEKIISTHHAA IpH3Ma, GBI SKpaH.

JlaGopatopnas pabora Ne9. Hsyuenue jucnepenu ceera.

DopMa BLINONHEHUS - HHAHBHAYATbHAS, 11& PCANTbHOM 060pY AOBAHHIH.

Lens paboTs — onpeaencHie nokasaTels MPENOMIEHHS BEIIECTBA TPU3Mb] U (ha3oBLIX
CKOPOCTEH 151 PasiIHIHbIX JIMHNH CIEKTPA PTYTH; OCTPOCHHUE 3aBHCHMOCTH (asoBoii CKOpOCTH
H MOKA3ATENA [PENOMICHHS OT ATHHbI BOJIHBL, TpaduuecKoe onpenenenne $hazopoi u

TPy UNOBOH CKOPOCTH JJIS JUTHHBI BOIHET SO0 HM.

Hcuoonssyemoe obopynosanue: rounomerp ['1,5; pryTHas naMna, CTekisiHHas npu3Ma.
Ynpaeienue caMOCTOATENBHOM PaGoTO CTy/ICHTA — KOHCYUbTALHH [IO BHINOIHEHUIO
SKCMICPMMENTANbHON acTh PAbOThI M 1O METOAaM 0OpaGOTKH Pe3y IbTaTOB H3MepeHH i
YnpasjicHae camocToATebHOH paGoToit cTyacHTa - 2 uaca.

Koucynbrauii no BHINONHENMIO IKCIIEPHMEHTAIBHOR YACTBIO PaboTh H [0 METOAAM 0bpabotku
PE3YJIETaTOB M3MEPCHHI, paboTa ¢ saeMeHTamu BbIGopa napameTpor B TabopaTopHoil paGoTe

Paznen 6. Kpantosas ¢pusznka
Teopernueckue 3auarua (Jiekuun) - 18 gacos.

Jexunsn 6.1. MudopmanmoHHas JICKUusl.

TertoBoe n3nyuenue u ero xapakTCPHCTHKH. 3aKOHBI H3TyYeHHs aBCOMOTHO YEPHOTO Tela,
TOTEITKH MX KJIACCHYeCcKOro oObscHenns. 'unoteza [Inanka o krantax csera. ®opmyna Mianka
JUIs N3NyYarenbHoN Coco6HoCTH abCOMOTHO YePHOTo Tea.

CeoiicTea oTOHOB.

Jlexunsn 6.2. Hudopmanuonnas nekmus.

Brewnuii dporoadexr, 3akonsr CtoneTosa. YpapHeHHe IHHIITERHA NS BHELIHETO
¢potoaddexra.

S dext Komnrona. Topmosnoe peHTreHOBCKOE n3nyueHre. JlapneHue creTa.
KopnyckyIapHO-BOTHOBOW AyalusM IPUPOH CBETA.

Jleknnus 6.3. Mudopmatonnas nekuuns,

[unotesa ge bpoiina o KopmycKyIspHO-BOITHOBOM Jyaqu3Me YacTHIf BEIIECTRA. BOJHEL e
bpoiing. DKCuepuMeHTaNbHOE OATBEPIICHIE THIIOTE3k! Ae Bpoiins.

ITpunnmn HeonpenenenHocrei [elizenbepra

BonHosad Gyukius, ee coiictna u ¢pusuucckuit empicn. Npunuun cyneprosviu. Ksantossie
onepaTopsl PU3NYECKUX BEJIHYMNH,

BpemenHoe u crainoHapHoe ypasuenus Ulpeaurrepa.

Jexuun 6.4. Undpopmanmonnas nexus.

Jpikenue cBOOOMHOM YaCTHIE.

KBaHTOBaHHS COCTOAHHUM NEKTPOHA B IOTCHIHAILHOM AMe.

OtpakeHHre YacTULBI OT NOTEHIHATLHOTO Haprepa. [IpoxoxACHIE TACTHIIBI CKBO3E
MOTEHHANEHEI 6aphep, TyHHeIbHbIN 3 deKT.

KRraHTORBIH TapMOHMUCCKHI OCIHILIATOP.
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Jexnnsa 6.5. Mupopmannonnas nexuus.

JIuueiiuaThie ciekTpEI aTOMOB.

Mopnens atoma Pesepdopaa. Iocryaatnt Bopa. Teopus bopa i Bonopononoao6HEIX HOHOB,
KBanToBanue 3Hepruu 31eKTPoHA B aTOMC,

Onerr ®panka u lepia.

Jlexnus 6.6. Uudopmanmonnas mexuus,

Ypapnenne llpeannrepa ang aroma sonopona. Chepuaeckn CHMMETPHYHOE PElleHuC,
KBanToBble uucna. KanToranue sHEpTUH 31€KTPOHA, MOMEHTA WMy IECA, NPOEKIINKY MOMEHTA
HMILy1bCa. BLIpoxeHHEIe COCTOMHMS.

MexaHH4eCKHH ¥ MATHUTHBI MOMEHTSI 5JIEKTPOHA (CIIUH). Depmuonsl 1 6030uel. TIpuinmno
[Naymu.

Jlexuns 6.7. UnpopMaunonnas icKuus.

Mexannyecknit © MarHUTHBEA MOMEHTEI aroMOB. OubIT ITepna-I'epnaxa.

KBaHTOBEIE YHCIA NESKTPOIIA B MHOTOJIEKTPOHHOM aToMe. MU3HIECKHE OCHOBDI
nepuoauveckoro sakoxa .M. Menaeneena.

Ctpoenne monexy. ®usnueckas npupoJa XMMHUCCKOM CBA3H; MOHHAS H KOBAJIGHTHAS CBSI3b.
Monexynapabie CIEKTphL.

DNEKTPOHBI B KPHCTAILIAX. 30HHAS TEOPHS TBEPIBIX Tell.

Jexnus 6.8. Mndopmanuonnas nexums.

Cocras n XapaKkTCPUCTHKH aTOMHOrO siapa. I30Tonsl. JledekT MacChl H SHEPIHS CBS3H sapa.
3aKOH pauMOaKTUBHOTO pacmaza. Bubt pacnaza, oTkpeiTie HeliTpuHO.

SncpHbie peakuun, SHeprus peakiu. JIeNeHne TAHKENbIX ANCp, LeNHas SepHas PeaKitus.
{Ipanuun AeHCIBYA aTOMHOTO PEaKTOpa B aTOMUOH GOMOBL.

Cunre3s aTOMHEIX sa€p. [IpERLMN AeHCTBYS BOAOPOIHON (TePMOSAEPHOH) GOMBDL. IMpo6nema
YTPaBAAEMOI0 TEPMOAAEPHOrO CHHTE3A.

Jlexknusn 6.9. Mudopmaiinonnas nekuns.

Herbipe DyHAaMEHTaNbHEIX BHA B3aumoacicTRUs. Knaccndukaims sneMeHTAPHBIX YACTHIL.
KrapkoBas Moperne.

CospeMenHas ¢uznUccKas KApTHHA MUPA.

IIpakTRYecKkHe M cCCMHNIAPCKHE 3AHATHSA - 8 YacoB.

3ansTue 6.1. 3aKOHHI TENTOBOrO WTYyUeHHs aGCONIOTHO weproro Teaa. Gopmyna Fnanka ans
M371y4aTenbHOU CI0coOnOCTH abcoMmOTHO Yeproro Tena. CBoiicTa hoToHOB. Buemnuit
PotoaddexT, 3akonsr CroneToBa, ypapHeHue Jiintuteitna. Dddext Komntona. TopMoswoe
PEHTIEHOBCKOE U3My4enne. Jlarnenue CreTa.

3anarne 6.2. Bonue! ae bpoiina. Coornomenus HeonpeaencHHocTel [eiisentepra. Kpanrosbie
COCTOAHNS BIEKTPOHA B HOTEHUHANTHHOM sMe.

3anarue 6.3. OTpaxeHHe YacTULB! OT TOTEHIMANLHOTO Haprepa U ee HPOXOXIEHHE CKRORE
GapLep, TysHensHEIH 3ddexT. Moxens Bopa asa aToma Boaopoaa un BOJOPOAONOROGHEIX HOHOB.
3anatue 6.4. Ypasuenne [Lipeaunrepa Juis atomMa BOAOPOAR, CHEpHYECKH CHMMETPHYNOE
pemienye. KBanToBble Yucia 3NeKTPOHA B MHOPOSNEKTPOHHOM atoMe. SIxepHele peakimiH,
SHEPIUs PEAKIIHH.

JlaGopaTopHblif NPaKTHKYM — 2 yaca, 1 patora,

CTyzeHTE! BRINOJNHAIOT OfHY PaBoTy M3 IEPEUYNCICHHBIX, B COOTBETCTBHM ¢ WHAHBHAY ATIBHEIM
rpadPKOM BHINIOIHEHH aGopaTopHbIX paboT B naboparopuu ontuku. I'paduk npuseneH B
TPHIIOKCHIH 4.

JlaGopaTopnasa paGora NelQ (8 - na6 npaxr 2006 r). V3yueHne CNCKTPOB HCITYCKAHAS U
HOTNOLCHHS,

PopMa BEIIOJIHCHHUS - HHAMBUAYAMIBIAA, A PSATEHOM 000pYAOBAHNH,
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Llear paboTe! ~ n3ydenne criekTpoB ucnycKanus, onpejencHue noctoauuoi Inanka,
Vcnonszyemoe o6opynoBanue: MoHoxpoMarop YM-2, prytHas namna JIPIII-250, weonopas
7TaMIa «TICIOIIEro paspaziay, NaMila HakKauBauus, KioBeTa ¢ pactsopoM KoCrOy
JlaGoparopuan pa6ora Nel1 (15 - na6 upaxt 2006 r) . Uccneopanme CIIEKTPOB HHEPTHBIX ra3os.
Dopma BEIIONHEHHS — HHAHBHAYATBHAS, 1ia PEANLHOM 060py AOBaHuH,

Lens paGoTsl — naeHTHHKALNS MHEPTHOTO Ta32 MyTeM OTIPEENEHHs! JUIHH BOIH €ro
CIICKTPaJbHBIX JIMHHIA,

Hcnonesyemoe obopynoBanue: MoHOXpoMaTop YM-2, pryTHas namna JAPI-8, razopazpsagnas
TpyOKa ¢ HEH3BECTHBIM Fa30M.

JlabopaTopnas pabora Nel2 (16 - 126 nparr 2006 r) . M3ydenue CIIEKTpa aTOMa BOAOPOAA U
onpeaeacHue 1ocTodHoi Punbepra,

Dopma BHINONHERNA — HHAHBUAYATbHAS!, HA PEATIBHOM 060pPYI0BAHMH,

Ueinb paGoThL: M3MEpeHue ANKH BOJIH TPEX NMHUI CTIexTpa BOJ(OPOJA U OnpefieNieHne
TOCTOAHHON PunGepra.

Henonssyemoe oGopyaoBanne: MoHOXpomatop YM-2 | pryTHas Jamna JAPLI-250, paspsaauas
TpyOKa ¢ BOAOPOIOM.

Yupasjeuue caMocronTeabroi paboroii crynenta — 2 yaca.

KOHCY b Tauuy N0 BEILIONHEHUIO SKCIEPUMEHTATLHON 4aCThIO paboTEl 1 no MeTONaM 06PaboTKH
Pe3yNbTaToOB U3MEPEHHL, paboTa C 9neMeHTaMu BEIGOpa nmapamMeTpos B JafopaTopHoii paGoTe
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TEXHOJIOTUH H ®OPMbI OBYYEHUS

Pexomeﬂnaunn 10 OCBOCHHIO THCIINIT THHEBI 18 CTYJeHTa
TpynoeMKOCTE OCBOSHHS AMCLMIITHEG! cOCTaBNsET 368 4aco, u3 Hux 204 yaca ayIUTOPHBIX 3aHITHH 1 156 4acos, OTBENEHHEIX HA CAMOCTOATENBHYIO PalOoTy CTYIEHTA.
PexomeHzauny no pacnipeeteHulo y9eGHOTO BPEMEHN 0 BHIAM CaMOCTOATENbHOM PadoThl 1 pasieaM IUCUHILTHHE] NPUBEACHH B Tad;1MLe.
KoHTpons ocBOeHUS AHCIIMNNNELL IPOUIBOAKTCH B COOTBETCTBUM ¢ [10NOXEHUEM O NOPANKE NPOBCACHUA NPOMEKY TOYHOHR atTecTauny cTyaenTos BITY «BOEHMEX» umM, JL®.Verunopa
DopML KOHTPOIIA I KPUTEPHH CLCHMBAHHS NpuBeseHsl B 1.4 PaGoueit nporpamms! W B [Tpuiosenns 5 x Padoueii MporpaMme.

Hpunosxenue 3
K pabouei mporpamMe JUCHHNIHHBI
«PH3UKa»

Bun pabortel

Coaepianne (nepedeHs BONPOCOB)

TpyroemkocTn,
yac.

PexoMenpannu*

Paznen 1. «PH3HZECKHE OCHOBLI MEXAHHKH»

[oarotorka K
nabopaTopHeIM paboTam
Nel, 2,3

- W3YYEHHE TEeOPETHYCCKOTO MATepHana I0 TeMaM  BBIIONHIEMBIX
nabopaTopHeIX paboT M METONOB pacueTa NOIPEWHOCTEN MPAMBIX H
KOCBEHHBIX U3MEPEHHI;

CM. oniucaHue naGopaTopHsIX padoT U npaBita
pacyéta morpeurHocTelt UMepeHnil mo
METOAUUCCKEM nocobmam [5.1.5] u [5.2.17],

- BbiBeZeHHe pabounx GopMys, B TOM HHCNE 4 pacyeTa NOTpeIIHOCTel 6 [5.1.22], [5.1.24], cm. rnaswi 1- 6 yyeGHoro
U3MEPEHHUit; nocodus [5.1.1] (tom 1), rnasst 10 — 11

- O3HAKOMJIEHHE ¢ METOJAMH U3MepeHuiE; yaebnoro nocolus [5.1.1] (Tom 2)

- TNIOArOTOBKA NPOTOKONOB K BHINOJHAEMBIM padoTam

Odopynenye o0T4eTOR K - pacuér ¢ MOrpeLIHOCTRIO TPeby eMBIX BETHUHH, Cw. onucarue 1aGopaTopHeix pafoT U npaBHna

nabopaTopHbM padoTam Ne | - 3amMCh OKOHYATENBHOMD PE3Y/IbTATA ¢ YYETOM HOMPELIHOCTH H3M. pacuéTa NOrpeHoCTel U3MEpeHHnit 1o

1,2,3 - [OCTpoeHune rpapuKkoB (Npu HeOBXOAUMOCTH); 4 MeToAIecKuM nocobuas [5.1.5], [3.2.17],

- AQHaMK3 MONYHEHHBIX DPE3yNbTATOR (CPABHEHKE MOJYYEHHBIX 3KCIEPHM. [5.1.22] ,[5.1.24),
3BAYCHUH C TAOJHYHBIMU WIH TEOPETHUECKUMY)

[ToaroToBka x - AHAJIM3 NOArOTOBNECHHBIX OTHETCB K BBINIOMHEHHBIM paboTam; CM. r1aBbi 1 6 yyeBuoro nocodus {5.1.1] (Tom

KOSUIOKBHYMY 1O - npopaloTka TEOPeTHYECKOrs MaTepHala NO TeMaM  BbiMoJHEHHbIX 2 1}, rnaest 10 - 11 yue@Horo nocobus [5.1.1]

na00paTopHeEIM paboTaM JrabopaTopHHIX padoT (oM 2)

[loaroToBka k TtecTy Nel. - ApopadoTKa NeXIHMOHHOTO (TEOPETHYECKOTO) MATepHaa; CM. koucnekt nekuuii 1.1-1.6, cm. rnaser 1-5, 7-
BBITIONIHEHHE NEMOHCTPALUNOHHBIX BAPHAHTOB € HCTIONB30BAHHEM PECYPCOB 3 8 yuebnoro mocobus [5.1.1] (tom 1), oM. caiit
cetH Internet. [5.3.3],[5.3.5]

IToarotoBka K - npopaboTka JIeKUMOHHOTO (TEOPETHYECKOTO) MaTephana no TeMaMm CM. r1aBsl 1-5 yyeGHoro nocotus (5.1.1]

MPaKTHUECKUM 3aHATHAM 3AHATHH; (toM 1), [5.1.4], 3apaynuku [5.1.3], [5.2.3],

no 1emam Nel, 2, 3 - O3HAKOMJIEHME C METOAAMH PellleHyn 3a1au 110 TeMaM 3aHATHEH 4 {5.2.4], [5.2.13], [5.2.14] cm. MeTonMYeCKOE

nocoGue K pemreHHK 3aaay [5.1.7)

Boinonnenue Jlomaltnero - 33KPEIUIEHHE NOTYYSHHBIX Ha DPAKTHUSCKHX 3a8HATHAX HABBIKOB PELUSHHS Cum. sanaqnuku [5.1.3), [5.2.3], [5.2.4], [5.2.13],

3aflanug  Nel 3afla4 ¢ LEnbto CaMOMOATOTOBKHM K KOHTPOJIBHOI paGoTe 6 [5.2.14], eM. MeToAHUECKOE ocobiie K

pelneHuto 3agad [5.1.7], [5.1.8]
Wroro no pasneny | 25 yacos




Paszaen 2. «MonekyaspHas GpHIMKA ¥ TEPMOTHHAMHK2»

IToarotosxa
nadopatopHoit padote Ne 4

USY4CHHS TEOPETHHECKOTO MaTepuana MO TeMe BBINONHAEMOH 1aGopaTopHOIt
PaGoThI M METOZOB pacyeTa NOTPemHOCTel IPAMBIX K KOCBEHHBIX H3MEPEHNI,

CM. onmcanye 1aGopaTopHol paGoThl U
NpaBwia pacyéTa NOTPEILHOCTER HIMepeRruil mo

BbIBEJIeHHE pabounx (opMyn, B TOM YHCIE 4TS pacyeTra NOrpenHocTEH 2 METOAMYECKHM Nocoduam [5.1.5] u [5.2.17],
H3MepeHui, [5.1.22], [5.1.24], cm. tmaser 9-10, 12-13
O3HAKOMJICHHE C METOAMH H3MEPEHHIT; y4ebuoro nocodus [5.1.1] (tom 1)
NOATCTOBKA MPOTOKO.A K BBINONHAEMON paboTe
Odopmrerue oTuera K PacuéT ¢ NOrPEeLIHOCTIO TPEeOYEMBIX BEAMYHH, CM. onucanue 1aGopatopHoii padoTsl 1
naBopaToproif pabote 3AMHCh OKOHYATEHOTO PE3YRBTATA ¢ YYETOM MOTPEILHOCTY H3MEPEHHIL; 1 Nipaena pacuéra NOrpeliHoOCTel U3MepeHHMit 1o
NOCTpOSHHE rpaduKoB (IIPH HEOGXOAUMOCTH); MeToaMIeckuM mocobuas [5.1.) u [5.2.17),
aHATN3 TONY4YEHHBIX PE3y/BTATOB (CPABHEHHE NONYHYEHHBIX IKCIEPHMEHTANHHBIX [5.1.22],[5.1.24].
3HRYEHHH ¢ TaOINYHBIMY HITH TCOPETHUECKUM M)
IToaroToBKa K AHANU3 BOATOTOBJIEHHOTO OTHETA K BLIMOJIHEHHON paboTe; Cwm. rnaest 9-10, 12-13 yye6Hore nocoGus
KOJUTOKBUYMY I10 npopaboTka TEOPETUYSCKOTO MATepHATa MO TEME BHINOIHEHHOH nabopartopHoit 2 [5.1.1]{Tom 1)
nabopaTtopHoii pabore paboTe!
IfoaroToBka k TecTy Ne 2 popaboTka JEKUMOHHOTO (TEOPeTHYECKOro) MaTepHana; Cm. xoHCreKT nekuuit 2.1-2.6, cM. rnasst 9-14
BLUIOJIHEHHE NEMOHCTPAUHOHHBIX BAPUAHTOB ¢ WCHOMB3OBAHUEM PECYPCOB CETH 2 y4ebHoro nocoGus {5.1.1] {tom1), [5.1. 13], cM.
Internet [5.3.3], [5.3.5]
ITonroTozka K NpopadoTka JEKUHOHHOTO (TEOPETHYECKOT0) MaTepHATIA 10 TEMAM 34HATHIL, Cwm. rnaBpi 9-14 yueGHore nocobus [5.1.1] (Tom
MPaKTHYECKUM 3aHATUAM O3HAKOMJICHHE C METOAAMH pellieHus 3aJay 10 TeMaM 3aHATHiIL 13, [5.2.20], samasnuxy {5.1.3], [5.2.3],[5.2.4),
no teMaM Ne 6,7, 8 3 [5.2.13], [5.2.14], MeTomueckoe nocobue k
pelenuio 3anay [5.1.8], [5.1.0]
Brinonnenue Jomalunero 3aKpEILICHHE [OMYy4YeHHBIX Ha MPAKTHYECKHX 3aHATHAX HABLIKOB pelICHHS 3agay ¢ CM. 3anaunuxu [5.1.3),[5.2.3], [5.2.4], [5.2.13],
3anaHug Ne 2 LeNbt0 CaMONCAOrOTOBKM K KOHTPONLHEOMH paboTe ] [5.2.14), meToanu. nocobue k pemenro 3a1ay
[5.2.20],[5.1.10]
Hrtoro no pazgeny 2 15
4acoB
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Paznea 3. OQnexTpuduecTBO H MATHETH3M»

[oaroroBka Kk
naBopaTopHeIM pafoTam Ne

W3Y4YEHUE TeOpeTHYECKOTD MaTepuaja I[o TeMaM  BHIMOMHAEMBIX
nabopaTopHBIX PaloT M METONOB PacyeTa MOTPELIHOCTENH NPAMBIX H

CM. omHcakye 1a80paTopHbiX paboT u NpaBHIIa
Pacyéra norperyocTe UIMEpERNtt 0 MeTOIMIECKUM

1,2 KOCBEHHBIX M3MEPEHMIT; 3 nocoduam , [5.1.11] u [5.2.15] u[5.2.17], [5.1.22], , eM.
BBIBEICHHE Paboyux (OPMyYJI, B TOM YHCIE AN PACYETA MOTPEUIHOCTEN rmasst 1-9 yweGuoro nocodus [5.1.1] (Tom 2)
HM3MepeHHUH;
O3HaKOMIIeHHE C METONAMHU H3IMEPEHMIA,
NOATOTOBKA MPOTOKOJIOB K BBITONHAEMbIM paGoTaMm
OdopMrietine 0TYETOR K PaciéT ¢ NOrPELIHOCTRIO TPedyeMbIX BeNHUMH; Cw. onwcanue 1aGopaTopHsIx paloT M npasuna
TraBopaTopHeiM paboTam Ne 3@AMCh  OKOHYATENBHOTO  pe3ynbTaTa ¢  y4eTOM  MOIPEeITHOCTH 2 pacuéra norpeltHocTeft waMepeHuit o MeTOIHYECKHM
1,2 H3MEpeHHuii, nocobusm [5.2.15], {5.1.11] u[5.2.17), [5.1.22],
NOCTpOeHME TpaduKkoB (ITpU HEOOXOIUMOCTH); [5.1.24].
AHANW3  MOJYYEHHBIX  pE3YNBTATOB  (CPAaBHEHHE  IOMYYEHHBIX
IKCMEPUMEHTANEHBIX 3HAYEHUHA ¢ TaDNHIHBIMY UM TEOPETUUSCKUMU)
IToaroToBKa K KOMIOKBHYMY 4HAMTN3 NOATOTORNEHHBIX OTYETOB K BHIIOTHEHHBIM paGoTaM; Cut. rnasst 1-9 yueGroro noco6usa [5.1.17 (Tom 2),
1o nadopaTopHbIM padoTaM NpopadoTka TEOPETHYECKOTO MAaTepuala 10 TeMaM BBIMOTHEHHBIX 1 [5.1.14], [5.1.15], [5.1.23]
J1200PaTOpHBIX padoT
[oaroToBka k TecTy Nel npopaboTka NeKLIHOHHOTO (TeOPETHYECKOTO) MATEPHATA, CM. KOHCMEKT Nexkuuit 3.1-3.2., ¢M. riaBb] |-5
BBITIOIHCHWE  IEMOHCTPALMOHHBIX BApHAHTOE ¢  HCIONB3OBANHEM 2 y4eGHoro nocobua [5.1.1] (tom 2), [5.1.14], [5.1. 15},
pecypcor cetu Internet [5.1.23], em. caifT [5.3.3], [5.3.5]
IToaroToBka k npopadoTka JIEKHMOHHOTO (TEOPeTHMECKOr0) MaTepHana M0 TeMaM CM. rnasbl 1-5 yuebroro nocobus [3.1.1] (Tom 2),
IPAKTUYECKUM 3aHATHAM IO 3AHATHI; [5.1.14), [5.1.15], [5.1.23],3ama4nuky [5.1.3],[5.2.3],
TeMam Nel,2,3 O3HAKOMNICHUE ¢ METOIaMH pelUeHHd 3a/1a4 10 TeMaM 3aHATHI 3 [5.2.4], [5.2.13], [5.2.14], meToauueckoe nocoBue k
pemenuo 3anay [5.2.18)
Brironnenue JleMawnero 3aKpEIUIeAME TNOJYYCHHBIX Ha [PAKTHYECKMX 3AHATHAX HABBIKOB CM. 3apaunnky, [5.1.3], (5.2.3], [5.2.4], [5.2.13],
3afaHna Nel PEICHUA 33134 € LelblO CAaMONIOArOTOBKM K KORTPONBHOI paboTe 5 [5.2.14], metonuueckoe mocobue k PeWeHK 3a1ay
[5.2.18]
HoaroToeka x TecTy NpopaBoTka NEKLHOHHOTO (TEOPETHYECKOTO) MaTepUana; Ko#cnext nexuuii 3.3-3.8, cM. r1assl 6-9 yueGroro
Ne 2 BbINOMHEHHE ASMOHCTPALIMOHHBIX BAPHAHTOR ¢  UCIIONL30BAHHEM 2 nocobua [5.1.17 (tom 2), [5.1.14), [5.1.15], [5.1.23],
pecypcon ceTH Internet oM. caiit  [5.3.3], [5.3.5],
IMoaroToeka NpopaloTKa JEKUWHOHHOTO (TEOPETHIECKOT0) MATepHana [0 TemaM CM. tnaest 6-9 yueGHoro nocobua {5.1.1],
MPaKTHYECKHM 3aHATHAM [0 3aHATHH; 3 (ToMm 2), zapaunnku [5.1.3], [5.2.3], [5.2.4), [5.2.13],
TeMaM  Ne 5, 6,7 O3HAKOMIIEHHE ¢ METOAAMHU PELIEHHS 3a1ay 110 TeMaM 3aHATHE METOAMMECKoe Nocobue K pemeHkio 3amay [5.2.21).
BsinonHeHue Jomanigero 3aKPeIUICHHE IIOJIYVUEHHBIX HA [PAKTHYCCKMX 3aHATHAX HABBLIKOB CM. 3apavnukn [5.1.3), [5.2.3], [5.2.4], [5.2.13], u
3amanua Ne 2 PelICHUA 3a1a4 ¢ UENLI CaMONOArOTOBKH K KOHTPOIbHOH padoTe 5 METOAHMECKOe TOCOBHE K pelleHnro 3afay [5.2.21)
Hroro no pazaeny 3 26 yacos
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Paznen 4. «Dusuka Konebanwuin

IloaroToBKa K

nabopaTopHbiM padoTam

H3YYeHHe TeOPETHYECKOTO MaTepHasga o TeMaM BRIONHAEMbIX
TabopaTOPHLX paboT U METOJOB PacyeTa NOTPEWHOCTEH MPAMbBIX H
KOCBEHHBIX HU3MEpELHIt;

Cm. onucaHys 1a0opaTopHbIX paboT U METOARI
pacueta norpellHocTed H3MEpeHMEt Mo
MeToAuecKiuM nocobmsm [5.1.11], [5.2.17],

Ne 3, 4 BbIBe JeHHE palouuX GopMy, B TOM YHCHe /I PACUETA TOTPELIHOCTEH 4 [5.1.22], [5.1.24], cm. rnasy 10 yueGHoro mocodus
H3MEPEHNI, [5.1.17 (ToM 2), eM. yuedHoe mocobue [5.1.17]
O3HAKOMJICHHE C METO/IaMH H3MEPEHMUI;
NOArOTOBKA NPOTOKOJIOB K BbINOJHASMBIM paboTaM
OtopMIeHIEe 0TYSTOR K Pac4&r ¢ NOrpeWHOCTI0 TPebyeMbIX BEIUYHY, CwM. onxcaHya NaGopaTopHLIX paboT K MeTob]
3aMKCh OKOHYATEBHOTO PE3YBTATA ¢ YYETOM NOTPELIHOCTH H3MEPEHHIA; pacyeTa norpeluRocTel MIMEpeHMH o
JabopaTopHbIM padoTam . i
NOCTPOeHHE TpadUKeB (MpH HEOGXOAUMOCTR); 2 MeTOJYECKuM nocobuam [5.1.11], [5.2.17],
Ne3, 4 aHanu3 NeIyYSHHBIX PE3yIbTATOR (CPABHEHYE MOTYyYEHHBIX [5.1.22], [5.1.24]
IKCIEPUMEHTANBHBIX 3HAYeHUH ¢ TAONUHBIMU WIH TEOPETHYECKUMU)
[loaroToBka kK aHaJIu3 MOJTOTOBNEHHBIX OTYETOR K BLIONHEHHBIM padoTam; Cwm. rasy 10 yveGHoro moco6us [5.1.1]
rpopaboTka TEOPETHYECKOTO MaTEpHAa NO TeMaM BhITIONHEHHBIX {ToM 2), em. yuebroe nocobue [5.1.17]
KOJUIOKBUYMY TI0 2
JadopaTopHbix padot
nadopaTopHEIM paboTaM
ITozroToBKa K NpopadoTKa JEKLHOHHOTO (TEOPETHYECKOTO) MATEPHANA [TO TEME 3AHATHS, Cum. rnazy 10 yyeSuoro nocobus {5.1.1]
O3HAKOMIIEHNE ¢ METOJAMH PELIEHHAS 32134 N0 TeMe 3aHATHS (tom 2), sapaunuky [5.1.3], [5.2.3], [5.2.4], [5.2.13],
MPAKTUYECKOMY 3aHATHIO
1 [5.2.14], cm. y4eGroe nocobue [5.1.17)
o Teme Ne9
BbinenHeBue vacTi 3aKpeIUIEHNE NMOTYHSHHBIX HA MPAKTHYECKOM 3aHATHH HABBIKOB PEIICHHA Cm. sagaunnxu {5.1.3], [5.2.3), [5.2.4), [5.2.13],
33134 ¢ LEIbI0 CaMONICATOTOBKH K KOHTPOIEHOH pabote 5 [5.2.14] , cM. yueSnoe nocofue [5.1.17]
NOMalLHErQ 3aBaHUA
Ne2
Hroro no paszeny 4 14 wacos
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Pasnen 5. «BoJjiHOBBIC TPOLECCHI»

IToaroToBka k
nabopaTopHbM pabotam

H3YYEHHE TEOPETHUECKOro MaTepHana 10 TeMaM BbIMTONHIASMBIX
NabopaTOPHEIX paBoT U METOA0B PacyeTa NOrPelIHOCTEH

Cum. omicanus maGopaTopHbIX padoT H METOLE
pacyeTa norpellHocTeN H3iMepeHuii o

Nel,2 NPAMBIX H KOCBEHHBIX H3MEpEHH; 6 MeToIMuecKuM nocobusm [5.1.6], [5.2.17], [5.1.22],
BhIgeacHHe pabounux GOpMyJ, B TOM YHUCAE LA pacyeTa [5.1.24], cm. raent 12 - 15 yueSroro nocobus
TMOTPeLIHOCTER H3MEePEeHHiT; [5.1.1] (Tom 2)
O3HAKOMITCHHE ¢ METOIAMH M3MEPEHHH,
FIOrOTOBKA MPOTOKOJIOB K BHIIOIHAEMBIM paboTaM
OdopMnenne 0T4eToB K PACYET ¢ NOrpeLHOCTHIO TPEOYEMbIX BETHYHH; Cum. onrcaHus 1abopaTopHetx paboT U MeTomb
nabopaTopHbIM paboTam 3aIUCh OKOHYATENILHOTO Pe3yIbTaTa ¢ YUETOM fOTPELHOCTH 6 pacyeTa NorpeluHOCTE i H3MEPEHHMii Mo
Nel, 2 H3MEPeHUH; MeTOauUeCKUM NocobuaM [5.1.6], [5.2.17], (5.1.22],
MOCTPOEHWE rpadUKOB (IpH HEOBXOIMMOCTH); [5.1.24].
aHAITH3 NONYYEHHBIX PEe3YNBTATOR (CPAaBHEHHE MOy YEHHBIX
SKCTEPUMEHTA/IbHBIX 3HAYEHHI ¢ TAONMYHBIMY WK
TEOPETUYECKHUMU )
[TogrotoBka K AHA/H3 MOJTOTOBJIEHHEIX OTYETOB K BHINOTHEHHBIM paboTaMm; CM. rnaebi 12-15 yyeBroro nocobus [5.1.1] (tom
KO UTOKBHYMY FIO npopaboTKa TEOPETHYECKOTO MATEPHANA 110 TeMaM 4 2), yuebHere mocous [5.1.19], (5.2.22].
nadopaTopHbiM padoTam BhINOJIHEHHBIX JJabopaTopHelx pabor
IToaroToeka k TecTy Nei npopaloTKa NEKLMOHHOTO (TEOPETHYECKOrO) MATEpHANA; Cw. KOHCNEKT Nnekuuit 5.1-5.5, cM. ruassl 11-15
BBINOIHEHHE AEMOHCTPALMOHHBIX BAPHAHTOB € HCMONBR0BAHHEM 5 yueGHoro nocobus [5.1.1] (tom 2), [5.1.19],
pecypeos ceTd Internet {5.2.22] em. caitr[5.3.3), [5.3.5].
IMoaroToeka k NpopaloTKa JEKIHOHHOTO (TEOPETUMECKOT0) MaTEpHANa 110 Cwm. taesl 11-14 yueGHoro nocobus [5.1.1]
NPAKTUYECKUM 3aHATHAM TeMaM 3aHATHiIL; (tom 2}, [5.1.19], [5.2.22] 2agauuuku [5.1.3],
mno temamM Nei, 2.3 O3HAKOMJICHHE C METOAAMM pELUeH s 3302y 10 TeMaM 3aHATHUR 9 [5.2.3],[5.2.4],[5.2.13], [5.2.14] , o™,
METOIMHUECKHE MOCOOKs K peLleHuto 3aaay [5.1.17),
[5.2.22]
Brinonnenne JoMaiuHero 3aKpeTUICHHUE MONYYCHHBIX HA [IPAKTHYECKHY. 3aHATUIX HABBIKOB Cu. sagaynmku [5.1.3], [5.2.3], [5.2.4), [5.2.13],
3anaHusn Ne 1 PeLieHHA 3a/1a4 ¢ [IENbIO CAMONOATOTOBKH K KOHTPOIbHOMH 10 [5.2.14], cm. MeToauuecKue mocofue K peruenuio
pabote 3ajay [5.1.17], [5.2.22]
Hroro no pasgeny 5 40 yacos
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Pasgen 6. «KBanropas pusuka»

[ToaroTorka K
naboparopHoi pabore Ne

H3Y4E€HHE TEOPETHHRCKOTO MaTepHana Mo TeMe BhIIONHAe MO
nabopaTopHOit paboTsl H METOLOB pacyeTa MOrpelHoCcTel

CM. onucanus naGopaTopHsIX paGoT U METOABI
pacueTa forpeiHoCcTel naMeperuii mo

3 TMPAMBIX ¥ KOCBEHHBIX W3MEPeHHIA; 2 METOOHYeCKHM focoduam (5.2.16], {5.2.17],
BbIBeZieHMe pabounx HOpMYJI, B TOM UHCTE A9 pacyeTa [5.1.22], [5.1.24], oM. rnaest 12 - 15 yye6HOTO
MOTPEUIHOCTEH HaMepeHMit; nocobus [5.1.1] (rom 2), rasel 5, 6 yueGuoro
O3HAKOMJACHHE C METCAAMH U3MEPEHUI; necoGus [5.1.1] (tom 3)
NIOJArOTOBKA NPOTOKOJIA K BEIMONHAEMON paBoTe
Odopmnenune oTyera K pacy€T ¢ MOrpetIHOCTHIO TpeByeMbIX BEIMUMH, Cm. omucanue 1aGopaTOpHOIt paboTsl U MpaBIa
naGopatoproit pabore Ne 3 3alMCh OKOHYATEILHOTO Pe3ynbTaTa ¢ YYETOM NOrPEIHOCTH 2 pacuéra norpelHoCcTe HaMepeHud o
U3MepeHHUit; METOM4eCKUM nocodnam [5.2.16] , [5.2.17],
HOCTPOEHUE rpadHKOB (NpyU HEOOXOMUMOCTH); [5.1.22], [5.1.24].
aHalli3 NOJIyYEHHBIX Pe3y/IbTATOB (CPABHEHKE MIONYYEHHBIX
IKCIECPUMEHTAIBHBIX 3HAYCHUH C TAGAHYHBIMH HITH
TEOPETHYECKUMH)
IToarotosxa k aHa/TA3 TIOArOTORIEHHOTO OTHETA K BBINOMHEHHOM paboTe; Cum. rnager 12, 13 — 15 yueGHoro nocobus [5.1.1]
KO/ IIOKBHYMY 110 npopadboTKa TEOPETHYECKOTO MaTepHana 110 TeME BbIMOJIHEHHOM 2 {(Tom 2), rnagwt 5, 6 yueHoro mocobus (5.1.1] (Tom
nabopatopHo# pabote nabopaTopHOi paboThl 3)
[Toaroroska k TecTy Ne2 NpopaboTKa NEKUMOHHOTO (TEOPETHIECKOTO) MATEpHAa; Cwm. KoHCTIeKT ekt 6.1-6.8, oM. raaBst -6 u 9-
BBINOJHEHHE JeMOHCTPALIMIOHHBIX BAPHAHTOR ¢ HCTIOML30BAHHEM 5 10 yuebuoro nocoSus [5.1.1] (tom 3), eM. nocoGue
pecypcor cery Internet [5.2.23], [5.1.20], om.caiir [5.3.3], [5.3.5],
IMoaroToeka k MpopaboTKa ICKUWOHHOTO (TEOPETHHECKOTO) MATEPHANA IO Cwm. rtaeel 1-6, 9 yueGHoro nocobus [5.2]
NpaKTHYeCKUM 3aHATUAM TEMaM 3aHATUH; {ToM 3), cM. 3aaauHuky [5.1.3], [5.2.3], [5.2.4],
no TeMam No5. 6,7, 8, 9 O3HAKOMJICHHE ¢ METOZIAMM PELISHIMS 3a1aY [10 TeMaM 3aHsATUik 15 [5.2.13],[5.2.14] , cM. MeTouyecKHE MOCOOHS K
pelweHmmo 3amay 5.2.22], [5.2.19], cM. nocobue
[5.1.20], [5.2.23].
Brinonuenve goMaliHero 3aKperyIieH e MOAYUCHHBIX Ha NPAKTHYCCKHX 3aHATHSIX HABBIKOB Cwm. 3anaunnkn [5.1.3), [5.2.3], [5.2.4], [5.2.13],
3apauus Ne2 peIIeHHUS 3a%aY4 ¢ UEIbIO CAMOTNIOATOTOBKH K KOHTPOAbHOH 10 [5.2.14] u MeToaMUECcKHE NOCOGHS K PELIEHUIO
pabore 3anav [5.2.23], [5.2.19], [5.1.20], [5.2.22].
Hroro no pazzeny 6 36 gacoB

*Brbnuorpad s cooTBeTCTBYET M. 5 «YyefHO-MeTONUYECKOE H HHPOPMAUMOHHOE OGECeUeHHe JUCIIANTHHBI
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Ipunoxenue 4
K pabovcii mporpaMMe AUCIMITIHIb!
«Ou3HKa»

Mertopunteckue ykazanns 41 06y alomupxcs no 0cBoeRmIo AHCIH AN B

Bux yueGupix
3aHATHI

Oprauusanys gestenpHoCTH CTYIeHTA

Jlexuusa

Hauucamne koHcuexra nexumii: Kpartxo, CXEMAaTHYHO, IOCAEIOBATENILHO
(uKCcHpOBaTL OCHOBHbBIC IONOKEHHS, BHIBOIDI, opmympoBKu, 06obuIeHus.
ITomeyare BaXCHEIE MBIC/IH, BBIIENATH KIIOUEBHIE ClOBA, TEPMHHET, GOPMYIIbI.
[Iposepka H3MYECKHX NOHATHH ¢ HOMOLIBIO y4€OHUKOB C 3aITHCHIO B TETpajb.
OOosHaupre Matepuan, KOTOPBI BBISHIBAET TPYAHOCTH, NOMCTHATL €I0 W
TMOTBITATEC: HAHTH OTBET B PCKOMEH/yeMOit Jirepatype. Eciiin caMocTosTeIbHO
HE yJagred pazobparhes B MaTepHaie, HeOOXOANMO C(POPMYITHPOBATH BOTIPOC 1
3aJIaTe €70 NPEeNoAdBaTello Ha KOHCYAbTAUMHE WM NPaKTHYecKOM 3aHATHH.
Yaenurb BHUMAHHE OCHOBHBIM (PH3MUECKUM TIOHATUAM H 3aKOHAM.

IpakTuuyeckue
3ansTus

[ipopabotka nexnuoHHOrO (TeopeTnyeckoro) MarepHaNa TO TEMAM 3aHSTHIA;
PaBora ¢ KOHCIEKTOM NEKIuUi, TPOCMOTp PEKOMEHyeMOM NnTepaTyphl, paborta ¢
METOMUYECKMMH [IOCOOHMH NS peIieHns 3anad. Pemenue 3amau no ANFOPUTMY,
NOArOTOBKA HH/WMBHAYANLHOTO BAPHAHTA JIOMANIHETO 3a1aHH s

JoMannee
3aaHne

3a1<penneﬂne HABBIKOB pelICHHs 3aja4 [I0 npciaracMbiM ~ MECTOIUKAM,
NOATOTOBKA HHAHBHUAYAJIbHOI'Q BdpHaHTa JOMALIHETO 3aIaHHY.

JlaGopatopHEie
3aHsTHs

M3ydyenne TeOpETHYECKOTO MATEpHANA TI0 TeMaM BHITONHIEMEIX naboparopmx
PaGoT M METOMOB pacHera MOTPemHocTell UPAMBIX M KOCBCHHMIX H3MEPEHUIA,
BhIBCACHUE pabounx (opMy)l, B TOM umcne s pacuera NOTPEINHOCTEH
U3MEPEHHH; O3HAKOMIIEHHE C METOLAMU H3MEPEHRIA, MOArOTOBKA TPOTOKONOB K
BLIIONHAEMBIM  paGoTaM; TMOATOTOBKA  OTBETOB K KOHTPONBHBIM BOTIPOCAM.
AHanuz MoNy4YeHHbIX pe3yabTaToB.

Tecr

3HAKOMCTBO ¢ OCHOBHOH W JONOJHUTENBHOI JAUTEPATYPOH, CHpPABOYHBIMU
MaTCpuanam,  MCTONMYECCKUMH YKAa3aHUAMU K DPCINEHHIO 33734 110 TeMaM
COOTBETCTBYIOINX PasfienoB Kypca. UsydeHne alrOpuTMOB pelreHHs OCHOBHBIX
TUIIOB  3a7iat B KOHKPETHOH TeMe ¢wsuku TTOAroTORKA MHAMBHAYANLHOTO
BAPUAHTA JOMANIHETO 3a/1aHus.

Konnoxpuym

PaGoTa ¢ KOHCTIEKTOM NeXImif; MOArOTOBKA OTBETOB HA KOHTPOJLHEIE BOMPOCH K
nabOpaToOpHEIM paboTaM; aHAM3 HONTOTOBNCHHBIX OTYETOR K BHINONHEHHLIM
paboram; mpopaboTka TEOPETHYECKOrO MaTephana Mo TeMaM  BLIIOTHEIHLX
Nna00pATOPHBIX paboT. TaGMHUHOE H rpadudeckoe npecTaRienme PE3YJIBTATOR

Iloaroroeka x
aK3aMeHy ( xud.
3aYeTy)

Ilpu moxroToske Kk 3k3ameny (mud. 3a4eTy) HeoOXOAUMO OPUEHTHPOBATHCA HA
KOHCICKTBl ~ JICKUMH,  PCKOMEHIYEMYIO  JIUTEpaTypy, HHTEPHET-PECYPCH.
[IpopaGoTka  nexumoHnoOro matepuana u APYTHX  pPeKOMEHIOBaHHBIX
HHOOPMAIMOHHEIX HCTOYHUKOB, U3yYelHe H IIOBTOPEHHE AITOPUTMOB pEILCHUS
OCHOBHBIX THIIOB 3a/1a4, PAacCCMOTPEHIIBIX HA MPAKTAYCCKUX 3aHATUIX U B
UHAUBUYAbHBIX JTOMAUTHHX 3aJTaHUsX,




INEPEYEHB TEM 3ATAHUN
(no Bugam CPQC)

1. IlepeyeHb TeM JOMAIHHX 3aJAHHi:

1. Mexanuka

2. Monekynsphas dusrika u TepMOLUHAMYKA

3. DNeKTpoCcTaTHKA

4. MaruuTthoe none. Konebauus

5. Bonnel. Bonnosas ontuka.

6. KBanToBas ontuka. KsantoBas Mexannka. AToM.

[Ipumeyanue: Kaxnoe nomalunee 3amanue conepxutls-16 samay n3
PEKOMEHAOBAHHBIX 3a1a4HNK0B. HoMep BapuanTa cTyaenTa onpesnenser Habop
3a/1a4 B 3a1aHHH.

41



Jomamnee 3aganne Nel
Aast eryaenron 1-oro kypea no reme «Mexarukay

Bonpxenmreiin B. C. «CGopuuk 3auay o o0IIEMy Kypey hmusukn», 3 usn. 2004 r.
§ 3 Bpamarensroe
JIBUYKCHUE
§ 1 Kumemarska | § 2 Jlunamuka MaT. TOMKH NIOCTYATENRLHOTO JBHKECHUS TBEPAOTO TeNa
Ne TBEPJIOro Tea
BapHaHTa
! 2 3 4 5 6 7 8 9 10 11
1,14 7a 49 1 15 30 47 71 86 151 1 48
2,15 76 53 2 16 31 48 72 87 112 2 47
3,16 78 51 3 17 33a 55 73 89 114 3 45
4,17 7r 50 4a 18 336 56 74 99 153 4 44
5,18 11 29 46 19 33e 57 76 97 117 Sa 37
6,19 12 30 4B 20 38 61 78a 98 118 56 26
7,20 13 31 5 21a 39 62 236 95 108 6a 23
8,21 23 32 6 216 22 63 100 120 121 66 22
9,22 24 33 7 23a 41 64 21B 102 154 7a 19
10,23 25 34 10 24 42a 66 238 101a | 155 76 16
11,24 26 35 11 27 426 67 786 1016 | 134 78 15
12,25 27 36 12 28 43 68 81 103 128 8 14
13,26 28 39 13 29 45 79 85 106 138 9 10
Hpozos U. E. «3amaun o ofmeit ¢pusuxe»
§ L1 § 1.2 Ocuorroe | § 1.3 3akousr coxpaHenust § 1.5 Inuamuxa
Ne Kunemaruka YpaBHEHHE SHEPTHH, UMIYNbCA U TBEPHAOrO Tela
BapranTa JAMHAMVKH MOMEHTa HMITYJIbCa
12 13 14 15 16
1,14 33 100as 136 187 266
2,15 34 9% 167 176 254
3,16 38a 117 156 174 248
4,17 386 115 155 173 249
5,18 39 113 154 1696 250
6,19 466 112 164 169a 241
7,20 57 111 163 168a 279
8,21 55 108 162 1686 278
9,22 48 104 158 198 276
10,23 47 103 157 196 275
11.24 46a 1006 166 194 274
12,25 45 97 142 189 269
13,26 44 96 137 188 260
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Homainuee 3aganne No2

Maga cryaentoe 1-oro Kypca no teme «Tepmoaunamnka u MOJIeKYsIpHAR
tbnzukar»,

Bonsxenreiin B. C. «C6opuuk 3anau no obiwemy kypey dusuku», 3 uag, 2004 r.

§ 5 MonekymsipHo-kuHeTHReCKas Teopus § 6 PeanbHrie
Ne rasbl
BapHaHTa 1 2 3 4 5 6 7 8 9
1,14 1 19 54 96 153 195 198 139 8
2,15 2 20 55 97 154 192 199 136 10
3,16 3 29 52 98 155 191a 202 134 11
4,17 4 30 70 99 156 1916 203 133 14
5,18 5 40 71 100 157 1918 209 130 15
6,19 6 41 72 101 158 190 210 128 16
7,20 8 45 75 102 159 189 211 127 18
8,21 9 44 76 103 160 187 212 123 19
9,22 10 46 80 104 161 186 213 120 21
10,23 11 14 68 106 162 184 214 119 22
11,24 16 39 51 107 163 182 215 118 24
12,25 37 38 48 81 1656 180 210 117 25
13,26 18 31 47 77 1658 177 212 116 27
Hpoznos W. E. «3amauu no obmeit Gpusuker
§2.1 § 2.2 Tleproe §2.3 § 2.4 Bropoe §2.6 § 2.7
YpaBHeHue Havano Monekynspro- Havajo ®asoBeie | fBnenua
Ne COCTOAHHMA | TEPMOAUHAMHKH. KUHETUUECKAas TEPMOIMHAMHUKH. | NpeBpatier | mepenoca
Bapuaira rasa. TermoeMkocTh TeopHs. SHTponus us
[lporecch Pacnpenencune
Makceenna-
bonbumana
i} ][ 12 13 14 15 16 17
1,14 [ 40 43 106 125 130a 185 238
2,15 2 39 46 105 124a 1306 186 236
3,16 3 37 47 104 1246 131 187 237a
4,17 4 3 48a6 87 127 132 189 2376
5,18 5 35 488 85a6 116 133 190 239a
6,19 6 3 5la 84a6 117 134 191 2396
7,20 8 33 516 77 118 151 198 2398
8,21 9 32 52a 75a6 119 148 199 240
9,22 10 31 526 74 120a 141 201a 241
10,23 11 30 53a 72a 1206 140 2016 252
11,24 16 29 536 726 121 137 202 253
12,25 37 28 53a 71 123a 136 203 227
13,26 18 27 546 69 1236 135 207 2236
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Hdomawnee saganne No1
ANA CTYREeHTOB 2-0ro Kypca

NO Teme "INeKTPOCTAaTHKA M NOCTOAHHLIN TOK"

BonbkeHwreitu B.C., “CopHuk 3apay no oblueMy kypcy dmanku”, 3 uag. 2004 r.
§9 3nekTpocraruka §10 Bnekrpuueckuit Tok
Ne
Bap. 1 2 3 4 & 7 8 9 10
1,14 915 | 9.58 | 9.64 9.104 9.113 9.122 10.19 10.21 10.32 10.55
2,15 9.16a | 9.59 | 9.66 9.103 9.115 9.123 10.14 10.24 10.33 10.64
3.16 9.166 | 9.51 | 9.63 | 9.102a 9.116 9.124 10.13 10.20 10.34z 10.63
4, 17 917a | 961 | 9.72 | 9.1026 9.121a68 9.125a 10.15 10.22 10.736 10.62
5,18 9.176 { 962 | 9.82 9.101 S.121rae 9.1256 10.11 10.23 10.36 10.61
6,19 9.20 | 957 | 9.81 9.98 8.120 9.1258 10.9 10.25 10.346 10.6¢
7,20 9.23 9.38 | 9.80 2.96 9.119 9.127 10.8 10.26 10.37 10.65
8.1 9.18 9.39 | 9.79 9.97 9.118 9.128a68 10.7 10.27 10.68 10.59
9,22 919 | 940 | 978 9.87 9.117 9.128rp 10.6 10.28 10.69 10.58
10, 23 8.35 944 | 9.77 9.86 9.112 9.129a6s 10.5 10.29 10.70 10.57
11, 24 9.29 954 | 9.76 9.85 9.108 9.129ra 10.4 10.30 10.71 10.56
12,25 9.30 9.55 | 9.75 2.84 9.107 9.130a 10.2 10.31a 10.72 10.66
13, 26 9.37 9.56 | 9.74 9.83 9.106 9.1306 10.1 10.316 | 10.73a 10.67
Wpoaoce U.E. “3agaun no o6uiedi ¢uzuke”, 2007 r.
. §3.2. »
N KU U &,
smtpmacioeone | ey | 83 SnertpoowosTe neprun | 5 o
B Bakyyme ANEKTPUHECKOM N TOK
none
Ne
Bap. 11 12 13 14 15
1,14 3.14 3.64 (3.65) 3.105 3.134 (3.132) 3.189 (3.187)
2,15 3.5 3.63 (3.64) 3.108 (3.106) 3.135 (3.133) 3.187 (3.185)
3,16 38 3.52 (3.54) 3.109 (3.107) 3.136 (3.134) 3.174
4,17 3.9 3.53 (3.55) 3.110 (3.108) 3.137 (3.135) 3.175
5,18 3.10 3.54 (3.56a) 3111 (3.109) 3.131a (3.129) 3.192 (3.190)
6, 19 3.11 3.56 (3.57) 3.112 (3.110) 3.138 {3.136) 3.186  (3.184)
7,20 3.12 3.57 (3.58) 3.113 (3.111) 3.139 (3.137) 3.185 (3.183)
8 21 3.13a 3.58 (3.59) 3.115 {3.113) 3.140 (3.138) 3.179 (3.177)
9, 22 3.136 3.59a (3.60a) 3.116 (3.114) 3.141 {3.139) 3.180 (3.178)
10, 23 3.15a 3.60a {3.61a) 3.101 3.142 (3.140) 3.184 (3.182)
11,24 3.156 3.61 (3.62a) 3.102 3.143 (3.141) 3,183 (3.181)
12, 25 3.19 (3.22) 3.506 (3.606) 3.103 3.144a(3.142a) 3.182 (3.180}
13,26 3.19 3.62 {3.63) 3.104 3.1446(3.1426) 3.173
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HomawHee 3aganune No2
ANA CTYREHTOB 2-0ro Kypca Teme "OneKTpoMarHeTusm”

BonokenwenH B.C., "C6opHuk 3anad no ofwemy kypcy duanku”, 3 usa. 2004 r.
§11 SnexrpomarneTnam
Ne

8ap. 1 2 3 4 5 6 7 8 9

1,14 11.11 11.12 11.22 11.50 11.58 11.68 11.79 11.104 11.105

2,15 11.10 11.13 11.23 11.38 11.67 11.76 11.91 11.98 11.106

3,16 11.3 11.24 11.34 11.39 11.61 11.69 11.80 11.90 11.107

4,17 114 11.15 11.35 11.47 11.58 11.71a 11.81 11.95 11.108

5,18 11.5 11.16 11.28 11.40 11.57 11.72 11.82 11.103 11.109

6, 19 11.6(1) 11.17 11.30 11.41 11.55 11.74 11.84 11.102 11.110

7,20 11.7(1) 11.18 11.28 11.42 11.54 11.75 11.85 11.99 11.111

8, 21 11.8 1118 11.31 11.44 11.53 11.716 11.86 11.98 11.112

9,22 11.7(2) 11.20 11.32 11.48 1163 11.87a 11.88 11.96 11.113

10, 23 11.11 11.21 11.27 11.46 11.59 11.68 11.876 11.95 11.105

11,24 111 11.25 11.33 11.50 11.66 11.77 11.89 11.94 11,107

12, 25 11.2 11.26 11.36 11.51 11.65 11.78 11.80 11.93 11.110

13,26 11.6(2) 11.14 11.37 11.47 11.64 11.79 11.91 11.92 11.113

Uponos W.E., "3agauu no obweit duanke”, 2007 r.
§3.7. Devmenne
§3.5. MocTonHHoe MaruuTHOE None. MarHeTukn §3.6. %,’;ng::&m'xgrg:eﬁ:gymm' 3a';’::;f::::‘xezf:;zu 8
MArHUTH®X NONAx
Ne Bap. 10 11 12 13 14 15

1,14 3.224 {3.221) 3.269 (3.261) 3.290 {3.281) 3.315 (3.307) 3.317 (3.308) 3.391 (3.374)
2,15 3.225 (3.222) 3.266 (3.258} 3.292 (3.282) 3.312 (3.303) 3.322 (3.315) 3.392 (3.375)
3,186 3.2266(3.2236) 3.271 {3.263) 3.293 (3.283) 3.311 (3.302) 3.323 (3.316) 3.404 (3.389)
4,17 3.228 {3.225) 3.246 (3.242) 3.275 {3.267) 3.309 (3.300) 3.324 (3.317) 3.393 {3.377)
5,18 3.2296(3.2266) 3.247 (3.243) 3.297 (3.287) 3.308 (3.299) 3.325 (3.318) 3.394 (3.378)
6. 19 32298(3.2268) 3.250 {3.246) 3.280 (3.272) 3.306 (3.298) 3.326 (3.319) 3.395 (3.379)
7,20 3.230 (3.227) 3.264 (3.257) 3.281 (3.273) 3.304 (3.206) 3.327 (3.320) 3.412 (3.397)
8 21 3.231a(3.228a) 3.277 (3.269) 3.282a(3.274a) 3.305 (3.297) 3.329 (3.322) 3.396 (3.381)
9,22 3.2316(3.2286) 3.278 {3.270) 3.2826(3.2746) 3.303 {3.294) 3.337 (3.329) 3.397 (3.382)
10. 23 3.2318(3.2288) 3.279 (3.271) 3.286 {3.277) 3.302 (3.293) 3.338 (3.330) 3.398 (3.383)
11, 24 3.232a(3.229a) 3.249 (3.245) 3.287 (3.278) 3.310 (3.301) 3.340 (3.331) 3.399 (3.384)
12,25 3.2326(3.2256) 3.258 (3.253) 3.283 (3.275) 3.301 {3.290) 3.344 (3.333) 3.401 (3.386)
13, 26 3.226a(3.223a) 3.261 (3.255) 3.289 (3.280) 3.300 (3.288) 3.346 (3.335) 3.406 (3.391)

45



Jdomamnee sananue Nel
Ans erynenTos 2-oro Kypca no Treme «BoJiHbl, BOAHOBAs onTHKAY,

Ne Bonbkenmreiin B. C. «C6oprux 3agan mo obmemy kypcy dmsmkm», 3 usg. 2004 r.
BapraHTa § 12 Fapmonnyeckoe § 14 § 16 Bonnosasn
KONeOATENbHOS JBIKEHHE M BOJINDI ONeKTPOMarHnTHeIe onTuKa
Konebanus n Bonub
[ 2 3 4 5 6 7 8
1,14 4 16 29 41 3 2 5 36
2,15 5 18a 31 80 7 6 30 38
3,16 6 186 32a6 638 8 8 31 39
4,17 7 88 328 65 10 9 33 41
5,18 8 19a 34a 82 13 11 34 42
6,19 9a 196 346 56 14 12 35 43
7,20 96 198 38a 58 15 4 44 68
8,21 98 21 386 59 16a 16 45 67
9,22 10 23 77 60 166 17 48 65
10,23 lla 24 78 61 19 18 49 63
11,24 116 25 71 62 26 18 50 52
12,25 12 26 73 63a 27 21 52 61
13,26 13 28 74 636 28 22 53 59
Uponor Y. E. «3agaum no o6meit dhvizHke»
§4.1 §42 §43 §4.4 §5.2 §53 §54
Mexanuieckue | Onexrpuyeckv | Ynpyrne Onekrpoma | Unrepde | Mudpakun MMonapns
No kosiebanns e Konebanus BOJIHE. THUTHBIE peHLtUs % CBETA aums
BapuaHTa AKycTHKa BOJTHBI. CcBETA cBeTa
Hznyuenne
9 10 J1 12 I3 14 15 16
1,14 54 74 130 174 190 74 134a 157
2,15 52 75 129 175 191 79 132 159
3,16 50 76 127 176 192 80 128a 160
4,17 49 77 126 177 193 81 127 162
5,18 48 81 118 179 194 82 135 163
6,19 47 82 114 180 195 83 125 172
7,20 46 83 108 157 204 85 139 166
8,21 44 85 109 159 201 86 136 167
9,22 41 87 11 170a 200 87 1016 168
10,23 40 89 140 1706 199 69 101a 170
11,24 38 73 110 166 198 71a6 1006 177
12,25 43 70 112 167 197 72 100a 180
13,26 37 78 113 168 196 73a 99 182

46




AomawHee 3agarue No2

ANA CTYIeHTOB 2-0ro Kypca

no reme "KsaHToBasi onTuka u KBaHTOBaA MexaHuka"

Bonekexurreitn B.C., "C6opHuk 3agay no obtuemy kypcy usukn”, 3 uaa. 2004 r.
§21 3 o
NemMeHTapHeie
Toame | i e | et | eann | 2o | oo
BHOCTh YexopuTenu
Ng qacmq
Bap. 1 2 3 4 5 6 7 8 9 10 11
1,14 18.13a 18.24 19.1 19.10 19.41 20.1 20.41 21.36a6s 228 22.16 23.27
2.15 18.136 | 18.19 19.18 19.24 19.40 20.2 20.39 21.30 22.10 22.17 23.21a
3,16 18.5 18.10 19.3 19.25 19.39 20.3 20.35 21.26 22.11a 22.32 23.216
4,17 18.4 18.17 | 19.12 19.26 19.38 20.4 20.24 21.25 22.116 2219 23.20
5,18 18.3 18.18 19.13 19.27 19.376 20.6 20.20 21.23 22.12a 2221 23.17
8,19 18.2 18.19 19.2 19.28 19.37a 20.17 20.14 21.21 22,126 22.23 23.18
7,20 18.1 18.18 19.15 | 19.29a 19.368 20.8 20.15 21.20 22.128 22.26 23.15
8,21 18.138 18.24 19.16 | 18.296 19.366 20.11 20.40 21.18 2213 2227 23.12
8, 22 18.9 18.6 19.17 19.30 19.36a 20.12 20.16 21.13 22.15 22,29 23.1
10, 23 18.11 18.7 19.14 18.31 19.34 20.18a 20.13 21.10 22.34 22.30 23.9
11,24 18.12 18.10 19.19 19.32 19.5 20.186 20.31 21.9 22.40 22.38 23.8
12,25 18.15 18.8 19.20 19.33 19.9 20.19a 20.30 21.8 22.18 22.42 23.7
13, 26 18.16 18.17 19.4 19.21 196 20.196 20.27 216 22.39 22.43 234
Wpoaos W.E., "3aaauun no obujeit uamke”, 2007 r,
§5.7. Tennosoe wanyuerue. Kpanrosan §6q'; éﬁloc:: (;:' & §6.2. Bonxoswie §6.3. CaoiicTaa atomos,
NPUPORaE ceeTa Pesepdopaa-Bopa CBOACTBA YACTHY Cnexrpst
Ne Bap. 12 13 14 15 16
1,14 5.263 {5.247) 5.298 (5.279) 6.29 8.71 {6.70) 6.141 {6.133)
2,15 5.264 (5.248) 5.205 (5.276) 6.30 6.72 (6.71) 6.142a (6.134a)
3.16 5.265 (5.249) 5.286 (5.268) 6.31 6.53 (6.52) 6.1426 (6.1346)
4 17 5.269 (5.252) 5.293 (6.274) 6.32 6.103a (6.95a) 6.143 (6.135)
5,18 5.272 (5.254) 5.292 (5.273) 6.33 6.1036 (6.956) 6.144 (6.136)
6, 19 5.274 (5.256) 5.289 (5.271) 6.34 6.57 (6.56) ©.145 {6.137)
7,20 5.275 (5.257) 5.288 (5.270) 6.35 6.62 (6.61) 6.146 (6.138)
8, 2t 5.276a {5.258a) 5.294 (5.275) 6.37 6.61 (6.60) 6.151 (6.142)
9,22 5.2766 (5.2586) 5.284 (5.266) 6.24 (6.23) 6.60 (6.59) 6.141 {6.133)
10, 23 5.2768 (5.2588) 5.282 (5.264) 6.38 6.59 (6.58) 6.143 (6.135)
11,24 5.277 (5.259) 5281 (5.263) 6.39 6.58 (6.57) 6.144 (6.136)
12,25 5.278a (5.260a) 5.280 (5.262) 6.28a 6.67 {6.66) 6.145 (6.137)
13, 26 5.2786 (5.2606) 5.279 (5.261) 6.286 6.69 (6.68) 5.146 (6.138)

(B ckoBkax ykasaHbl HOMEpa 33434 M3 33Aa4HUKOR Upopnosa W.E., Gonee paHHux ropos U3AAHNA)
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2. Ilepeyens Tem nabopaTopHLIX padoT:

Pu3HYECKHEe OCHOBLI MEXaHHKH.

]

6.
7.
8
9

. HCCHC}IOB&HI/IG 3aKOHOB NUHAMMWKH BPaIMaTe/IbHOIO ABYDKESHUA TBEPAOTO TENa.

Onpenenenne ckopocTH MOHTaKHOO [IaTPpOHA C [TOMOINBI0 OATUCTUYECKOTO
KPYTUJIBHOTO MasiTHUKA.

Onpenenenne  yckopenus CBOOONIHOTO  majeHus npu  moMou
MaTE€MaTHYECKOro 1 00OPOTHOrO MasTHUKOB.

Onpenenenne MomenTa MHCPLIMH TBEPABIX Tel C HOMOIUBIO KPYTHJIBHBIX
KOJIeOaHHU M.

Onpenenenne moxysns KPyd€HHA HWTH M MOMEHTA HHEPUUHM CHCTEMBI,
COBEPIIAOMIEH KPYTHILHEIE KOJIeGaHMsL.

Onpenenenue MoMenTa HWHEPIUU MasgTHHKa MakcBella.

Wccrienosanue nentpansaoro yJAapa IL1apos.

. M3ydenue paBHOYCKOPEHHOTO IBIKEeHHA Ha MaTHHe ATByna.

Onpenenenue ko3 duimenTa TpeHus KayeHns .

MOﬂeKXJ]ﬂQHO-KHHeTM'{eCKaﬂ Teopus. Tepmoannamuka.

1.

(94

OnpefeneHne OTHOWIEHHS! TEITOEMKOCTH rasa IIpY TIOCTOSHHOM JABJIEHUU K
Cro TEIIOEMKOCTH NPU MOCTOSHHOM O0BEME METOI0M 3BYKOBHIX CTOSYMX
BOJIH.

Onpenenenye oTHOMENNS TENIOEMKOCTH Ta3a NP NMOCTOAHHOM NABIEHUH K
€I'o TeIIOEMKOCTH MpPH NOCTOSIHHOM o6beMe MeTonoMm Kiemana u Hezopma.
Onpenenenre OTHOLIEHWs TEMIOEMKOCTH Ta3a MPU TTOCTOAHHOM HABJIEHUH K
CTO TEMIOEMKOCTH NPH MOCTOSHHOM 06beMe MeTomoM Kiemana u Jlezopma ¢
nomouuery yctanosku OIIT-6H,

Onpenenenne ko3 UIHENTA BAIKOCTH KIAKOCTH.

. Ompesienenue TemIONpoBOAHOCTH BO3NYXA.

Onpenenenne xoshdpuuueHTa B3aMMHOMN auddy3un Bo3nyxa M BOAAHOIO
napa.

Onpenenenne xoadpuirenta BI3KOCTH Bo3yXa KAMJUTAPHBIM METOIOM.
OmnpeneneHue yHUBEPCAILHON ra30B0# MOCTOSHHON METOJIOM OTKA4YKH

duaekTpoceraruka. Iocrogunblii Tok.

()

X I/I3yquHe SNEKTPOCTATUYECKOI'O IO,

Onpepenenne  auonextputeckoit NPDOHUIAEMOCTH  XHMAKOCTel
TIOJIAPU3YEMOCTH HENOJIAPHOH MOJIEKYJIbI PE30HAHCHBIM METOIOM.
3akonst Kupxroda.

. HCC.HC,HOB&HHC 3aBUCHUMOCTH ITOJIC3HOH MOINHOCTH, K.I.4. UICTOYHUKA TOKA H

CUJIBI TOKA B LEMU OT HAIPY3KH.
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DJIEKTPOMATHETH3M. Koaebauns,

[S—

- Onpenenenye HanpsKeHHOCTH MATHHTHOTO MONS B TOYKAX OCH KPYroBOro
TOKA.

Omnpenenenue B3auMHOM MHIyKTHBHOCTH JBYX KOHTYPOB.

MzyueHne sBnenms B3adMHOM BTy KIUH.

M3y4enne MarauTHOTO N0OJISE cConeHoumna ¢ NOMOLUBIO JaT4HKa X0iia.
Onpenenenne paGoTh! BeIXOM 3NICKTPOHOB U3 METAIIA.

H3yuenne nponeccos sapsapa u paspsia KOH/IEHCATOPORB.

Vlccenosanue satyxaromux KoneGauuit B koneGaTe sHoM KOHTYpe.
W3yueHne BrHY X eHHbBIX KoTeGaHuii B KoneGaTe1sHOM KOHTYype.

W3y4enne snexTpuvecknx koneGaHuii B cBI3aHHbIX KOHTYpax.

LNk W

Boanet. BoinoBast ontuka.

. MisMepenne nokasareneii nperoMieHus xuaKocTeit.

Ormpenenenue JIMHLI CBETOBOM BOJIHb IPH IOMOLIH OUNIPH3MBEI.

M3MepeHun ¢ moMolpio HATephepenLHOHHEX Koew HbioToRa.

M3yyenune 3aKk0HOB NONApH3aLKK CBeTa.

Ompenenenve KoHueHTpaumm pactBOpa NpA  MNOMOIIY IIONYTEHEBOI'O

caxapumerpa.

HAvdpakuus Ha ynopsioYeHHOM 1 Xa0THYECKOM MHOKECTBAX NPEISITCTBUM,

Hudpaxuus Opayrrodepa Ha aIHHHOM TIPSIMOYTOJILHOM 1HesIH.

8. VsyueHne CBOMCTE OTpaxaTeNBHOMA MUQPaKIHOHHONW — pelleTKH u
OTIPEJIENCHHUE C €€ TTIOMOLUBIO JUTHHDI CBETOBOM BOJIHBI.

9. UzyueHue gucrepcHu cBeTa.

o LN —

NS

Keanropas onTHka.

. M3yueHne cneKTpoOB HCMYCKAHUA U NOMIOMICHUSL.
2. HcenenosaHue CIIEKTPOB UHEPTHBIX ra30B.
3. M3yueHue cnekTpa aToMa BOZOPOJA M ONpe/elicH e TTOCTOSHHOM Pundepra.

[Ipumeuanne: Ilepedens BEITONHAEMEIX CTY AEHTOM 1abopaTOpHBIX paboT B
KaxK10# 1abopaTopuu onpeaensercd rpadMkoM, B COOTBETCTBUH C HOMEPOM
BAPHAHTA U HOMepaMu padoT B METOAUYECKUX YKA3aHUAX.
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I'PA®UK

évinonHenun 1abopamoprix pabom

6 1abopamopuu mexanuxu u MONACKYAAPHOU uzuxu, ayd. 323

Ne JIabopatopHas pabota
Bap-Ta 1 2 3 4
1 1 9 10 4
2 2 4 11 3
3 3 8 12 6
4 4 2 14 7
5 5 2 15 13
6 6 7 16 5
7 7 6 17 8
8 8 13 10 11
9 9 1 11 10
10 13 5 8 17
11 1 9 13 16
12 2 11 5 15
13 6 10 7 12
14 7 11 6 14
15 8 12 3 10
16 9 10 4 11

Metoauyeckue ykasanus k 1aGopatopHeiM pabotam “Mexannka u MOJIEKY NI pHAs

usuka* nox pen. J.FO.Msanosa, 2012 rog, BI'TY.
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I'PAD®UK
svinoanenun rabopamopusix pabom
6 1abopamopuu onmuxu, ayd. 322

Ne JlaGopaTopuas padora
Bap-Ta 1 2 3 4
1 1 11 2 5
2 2 7 10 9
3 3 8 I 7
4 4 1 12 11
5 5 9 8 6
6 6 10 3 4
7 7 12 4 3
8 8 3 6 12
9 9 4 11 8
10 10 5 9 1
11 11 6 7 2
12 12 2 5 10
13 1 11 2 5
14 2 7 10 9
15 3 8 1 7
16 4 1 12 1
17 5 9 8 6
18 6 10 3 4
19 7 12 4 3
20 8 3 6 12
21 9 4 1 8
22 10 5 9 1
23 11 6 7 2
24 12 2 5 10

Onruka. JlaGopaTopHelii npakTHKYM, TIOA. pef. Hexpacosa .K.,2006.

Bonnosas ontuka. JlaGopatopHetii npakTHKyM, TOA. peq. ®enoposa /.J1., 2018

51




I'PA®UK

6bINOAKER U 1ADOPAMOPHBIX padom
8 1abopamopuu ynexmpuuecmea u mazHemuzma aya.326

]
< E Habdopamopnas paboma
£
8 1 2 3
{ 1 8 5
2 4 10 6
3 5 16 4
4 6 17 1
5 5 8 17
6 6 1 16
7 8 4 6
8 10 19 5
7 16 6 8
10 8 5 19
1 17 6 4
12 19 5 8
13 1 8 5
14 4 10 6
15 5 16 4
16 6 17 1
17 5 8 17
18 6 1 16
19 8 4 6
20 10 19 5
21 16 6 8
22 8 5 19
23 17 6 4
24 19 5 8

DNEKTPOMArHETH3M: TaGOPATOPHBIE IIPAKTHKYM 1O (hu3nKe,
u3zt. 2-e nepepab. u mon. BI'TY CII6, 2006 r. ( Ne819)
INEeKTPOMArHETH3M: TaGOPaTOPHEIN NpakTHKYM Mo dusnke, yacTs 2.
nox pen. JLU. Bacuneesoit u B.A. XKusymuna. BI'TY CI16 2009r. (Ne 1056)



DonabI ONEHOYHBLIX CPEACTB

DonAK OHEHOYHEIX CpCacts, MO3ROJAIOMIHE OIICHHTE PC3YNLTATHI OGY‘{CHMH 1o AaHOH JAHCUMIUTHIE,
. KOMULICKTLE TECTOR (B Ka¥X)\OM TECTOROM 341aHMH coge

10 25 m, npure/ens v YMK o ancunnange;

¢ KOMIUIEKT THNOBLIX JOMAlIHUX 3aTaHHE 110 BCCM pasaenaM AHCUMITIHHb 25 .
wabnoH oTYETOB 110 1aG0PaTOPHBIM paboTant ) WwT., upHecAeH B YMK no

KOMIMNEKTEL BOI‘IpOCOB u Suneron s n
YMK no ancumnmnse.

NACTIOPT ©OHJIA ONNEHOYHBIX CPEJCTB

AHCUMANAHLC,
POBCACHUA NPOMERYIOMHOH arrecTauuun (N0 25 BAPHANTOB), MpPHBENEHH B

Hpunoxenue 5
K pafoyeil nporpamme ancormanuer «uzncar

, mpuecaen B YMK no ancunmnmie

BKIIOHAIOT 1 ¢COs1:
prurea 10 Bonpocos/3anad) Mo reMaM pusACIos AMCIMINMEE]

AYAUTOPHBLIE
o
s e = R
g 3 g E g
= =1 o = o
£ E =5 &
3 z o =5 x
=1 g] E &3 -
g \8 g © -
Haumenosanue pasnenos w angakruiecknx g -4 S 2 %
@ SAHHHL £ g H
<

i = 2
5 = g| S =
S =|2g 5[ & g
o 2 & el | ENESt 5] E| = | - 5
2 &l 2 315 ) |23 5| 2|2 | & :
=] -~ D S o~ b3
= Q= || & sSll< =5 vl o © e
Tl
T2
112 § 1 || Paznen [. ®H3H4ecKHE 0CHUBBI MEXAHHKH. 65 40 20 9 i1 25 |15 15 31
K
T3
3 Paspen 2. Monekyasipuasn ¢pusnka u 43 28 14 8 6 15 | 15 15 A32
TEPMOAMHAMHKA. K

213 [ 3 f Pazaen 3. JaexTpudecyso H MArHETHIM, 78 52 24 15 13 26 | 20 20
Tl
3.1. ACKTPrUYECKOC TIONE B BAKYYME. T
[Tposoaanky U IINEKTPHKH B 27 19 8 7 4 8 31
DNCKTPUIECKOM TIONE. K
T3
J32
3.3, MarueuTHOE 110A¢ B BaKYYMe. 20 14 6 4 4 6 K
4 || Pa3acn 4, ®usnka koneGaunii. 30 16 10 2 4 14 15 IS K
24 Tl
0 | 20 T2
5 || Pasgen 5. Boauoseie npoueccol. 77 37 16 9 12 40 31
K
T3
A32
6 | Pazgen 6. Knantosan guiuka. 67 31 18 8 5 36 15 15 K

BCETO MO AHCUHNJIHHE: 360 204 | 102 51 S1 156 | 100 100%
%

A31(2) ~ nomauriee 3ananue, K — xoanoxeuym, T1 (2,3) ~tecr
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Kpurepan onennpanus

Teerni

Kaxapiit papuant Tecta coneprxut 10 sazanuii no COOTBETCTBYIONIMM TEMaM PasAcIoB, 410
coorsercrayeT 100% sananus.

Tect cunraeTest cranHbIM, eciv 00y valOHHiCS BBIOPAN MPABMILHEII BAPHAHT OTBETA HE MCHEE Yem
B 60% sananwmii ( BELIONHEHO He MeHee 6 3afaHui )

Kpurepun nepecuera pesynsratos recra B Gamin
¢ HpaBMIIBlIBIC OTBETHI Ha 6-7 3agaHuii -3 Gauia
® NpaBHJIBbHBIC OTBETHI Ha 8 3anaHuii - 4 6amia
¢ TpaBHIBHBIC OTBETH Ha 9-10 samannii -5 Gawios

HomamHue 3aganns

Peruenus nomanrnux sananuii npenctapasmores B pyxomuciol popme. Kaxnoe romammee
3agaHue cogepxut 100% 3anau.

Kputepun onenvpanns
® TIpaBUNBHOE pemenvie Menee 50% 3amau — 0 6annos,
* mnpasuibRoe peitenue 100% 3anay — 5 Gamnos,

¢ npaBuibHOE  peilennc ot 50% -100% samau  — mepecwer mo bopmyne
([peiiTunr 3anauns]-50%)/50%*2+3.
OCHOBaHMAMY U1 CHIXKEHHS KOITMYECTBA OaTOB 3a ONHY 3ajiady B quanasoxe ot 0,5 no 0,2
ABJIAIOTCS:

® HEOPEXHOE BHIMOJIHEHHE,
¢ OTCYTCTBHE WJTH HH3KOE KAYECTBO IPaQUUecKoro Mareprana,
® OTCYTCTBHE Pa3sBEPHYTOIrO MOSCHEHUS PEHICHNS 3a8aUH.

JlaGopaTopubie paGorsi
Monycx x JIP

Honyck k BeinonHer o JIP nponcxoant mpu YCIIOBUH HATTHYHASA ¥ CTYACHTA IOJIIHOCTHIO
TMOArOTOBICHHOTO B COOTBETCTBHY ¢ INAOIOHOM NIPOTOKOMNA JIabopaTopHOH paboThl 1
HPOUCXOJUT B POpME cOBECeAOBAHNMS IO TEMATHKE H MPAKTHKE MpoBeaeHYs paboTH B IpyIine
CTYyIICHTOB C NpenofaBaresieM (ClIMCOK KOHTPOJIBHBIX BOIPOCOR PHBOUTCH B METOAMYECKHX
YKa3aHMIX K KaX7I0i paboTe). CTyAeHT, IPeNCTaBUBIIHIL IIPOTOKOI K nafoparopHoit paGote n
poIe M codecel0BaHNE, IOTYCKACTCA K BBIIOMHCHHIIO nabopaTopHO paboThbl

Konnoksuym no JIP

Otuer no nabopaTopHoif paGoTe NpCACTARISCTCS B PYKOIIUCHOM BHAE B ¢popmare,
NPEAyCMOTPEHHOM IAONOHOM OT4YETA MO 1abopaTopHoil paGoTe. 3amMTa OTYETA IIPOXOANT B
hopme JOKIANA CTYAEHTA O REIOTHEHHONW paGoTe H OTBETOB 11a BOLIPOCH MPEOAaBATEs
(CTIHCOK KOHTPONBHBIX BONPOCOB MPUBOAUTCS B METOAMYSCKAX YKARAHUAX K KAXKIOH pabore).

MakcumaneRsti 6ai cTyienT NoNyYaeT npy rpaMoTHOM oOpMIIEHHH oTUeTa,
KOPPEKTHOM HPOBCACHUM BBIYMCHICIINIT C MONYYEHUCM JOCTOREPHOIO PE3YIbTATA W IPABHIBHOM,
PasBEPHYTOM OTBETE HA BONIPOCH IPENOJABATENS,

OcHOBaHHSAMI TS CHHKEHHS KOIHUECTRA GAIUTOR B IHANA30HE OT Max (5 6annos) go
min (3 6aya ) SRIMIOTCS:

¢ [1eOpexHoe BLIIOAHEHUE,
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*  HMB3KOE Ka4eCTBO rpadugeckoro marepuana (HepepHbn BEIOOP MacIoraba yeprexett,
OTCYTCTRUE yKA3AHUS VAR M3MEPEHIT Ha rpadrkax),

* HCYBCPCHHOC BIANCHHE TEOPETHICCKUM MATEPHATIOM IO TeME JARHOH paGOThL
O1ver He MOXKET GBITS MPYHSAT K NOTEXUT mopaboTKe B Cliyyae:

*  OICYTCTEAA HEOOXOMUMBIX PA3NENIOB,

*  OTCYTCIBEA HEOOXOMAMOrO IpahIdeckoro MaTepuaa,

* HEKOPPEeKTHOH 06paboTKY Pe3yNbTaToB H3MepeHy,

* HECIOCOOHOCTH CTY/IEHTa OTBETHTS Ha BOTIPOCH HpEII0/ABATE].

Ix3amen, AuPdepennupoBanabIK 3aTeT

H1s TIPOMEXYTOTHO aTTeCTalyH, POBOIUMOI B opme sx3amena i b dePEHIIPOBAHHOTO
3a9eTa, JULL IOy 4eHNS OLERKHA Ky NOBICTBOPUTENHHO) HEOOKOMHMO YOIENTHOE HPOX0KICHHE
TCCTHPOBARH (3 . ). J{7ist MOMy9eHrst OUEHOK «XOPOWIO» ¥ «OTIHTHOY HCTONB3YROTCS GeTH ¢
sanarnnovk.  Kasonenit 6uner coctarmser 100% 3amanmi. OneRka BHICTABISETCS moCHe
cobecenoBaHms €O CTYNEHTOM B COOTBETCTBHH CO CHeXYIOMMMY KPUTEPIAMU:

* 071 65% no 84% oreeroe — xopomo,
= 0t 85% N0 100% MpaBUIBHEX OTBETOR — OTIIHIHO.



Hpunoxenne 6
K pabo4eii nporpamMme aucunmaunn «Du3nkay

CIIPABKA
0 ran4ny B Subnmorexe BI'TY «BOEHMEX> nm. . P.YcraHosa
Y1eOHOM TuTepaTypn

1. Hanmenosanune ancuunimubr: ¢puzuka
2. Kadeapa: 04 (puznka)
3. llepeuens ocuoBHoi yuebnoii JUTEPATYPHI:

1. Carenpes, Hrops Bragumuposus. Kype dusuxu [Tekcr] : yueGHoe nocobue s BY30B :
B 3 1./ H. B. Capcnpes. - CII6. : Jlans, 2008. - (Knaccuueckan yuebuas nmureparypa no bu3nke)
(YueOHnku 1a By30B. CnenuansHas auteparypa). - ISBN 978-5-8114-0684-5.

T. 1 : Mexauuka Monexynapuas dusuxa. - Haz. 4-e, crep. - 2008. - 294 ¢. : rpad., cxeMstl. -
KOIIMPOBAHHME 3AIIPEIEHO. - 06 aBrope: mocnen. ¢. 0610, - Bubnuorp. B moacrpou.
npuM. - [IpuMeps! peureHus 3agaw: B KOHIE [71aB. - Konrp. Bonpocs!: & koHue rias. - UmenHoii
yxas.: ¢. 343. - Tlpeamer. ykas.: c. 344-350. - Kommentapuu: c. 351. - ISBN 978-5-8114-0685-2.
—297 3xs3.

2. Capenves, Mrops Bnanamuposny. Kype Qusuku [Teker] : yyeSnioe nocoGue mis By30B :
B3 1./ W B. Casenres. - CI16. : Jlann, 2008. - (Knaccuyeckas yueOHas nuTeparypa 1o gpuznke)
(YueGHukn ang By30B. Cnienmanshas nutepatypa). - ISBN 978-5-8114-0684-5.

T. 2 : Dnexrpuyectso Konebanus n Bosnus ; Bonnosas ontuka. - Mar, 4-¢, cTep. - 2008. - 467 c.
. rpad., exemsl, Tabx. - O6 aBrope: nmocnea.c. obnox. - KOMMUPOBAHUE 3AIPELIEHO. -
BuGimorp. B noacrpoy. npum. - IlpuMepsl pemreHns sa1aq: B KORUE IJIaB. - KonTtp.rompocs:: B
KOHIE TaB. - [Ipunoscenns: ¢. 449-457. - UMennoit ykas.: c. 458-459. - Ilpeamer. ykas.: c. 460-
462. - KommenTapnu: c. 463. - ISBN 978-5-8114-0686-9. —296 sxs.

3. Casenkes, Hrops Braanvuposny. Kype dusnku [Teker] : yuebHoe mocobue sl By30B :
B 3 1./ U. B. Capensen. - CII6. : Jlany, 2008. - (Knaccnueckas y4ebHas auTeparypa no Qusuke)
(Yucbunku g Bysos. Cneunansias iuteparypa). - ISBN 978-5-8114-0684-5.

T. 3 : Ksanrosas ontuka Aromuas pusuxa ;dusuka TBEPROro Tena ; GUAMKA aTOMHOTO a1pa u
DIICMEHTAPHBIX HACTHTL. - U3n. 3-e, cTep. - 2008. - 302 c. : rpad., cxeMbl, TabII. - (Knmaccuueckas
yueGHas JmTepaTypa mo ¢usuke) (YueOHuxu s By3oB. CrienHambuas nuTepatypa). -
KOIIMPOBAHME 3AIIPEIIEHO. - O6 arrope: nocien, ¢. o610%. - IpuMmeps: peurenns 3agay:
B KOHLE raB. - KouTp. Bonpocsl: B koHue ras. - [Tpunoxenus: ¢. 290-293. - Umenuoii YKa3.: C.
294-295. - TIpenmer. ykas.: c. 296-301. - KommenTtapuu: c. 302. - ISBN 978-5-8114-0687-6. —
299 sxa3,

4. Casenbes, Hrops Buaagnmuporuy. Kype ofureii gusnku [Texcr} : yuebuoe nocotue nns
By30B : B 3 T. / M. B. Capenres. - V2. 8-¢, crep. - CII6. ; M. ; Kpacuogap : Jans, 2007 - . -
(Knaccuueckas yyeGnast inteparypa no Gpusuke).

T. I : Mexanuka. Monexymapuas ¢usuka. - 2007. - 432 ¢. : wi,, rpad., rabn. - [Ipunoxenue: c.
422-428. - IpeaMeTHsIA yxas.: ¢. 429-432. - ISBN 978-5-8114-0630-2rusRU. - ISBN 978-5-
8114-0630-2 . — 299 2k3.

5. Cagenses, Urops Baaguviposuy. Kype o6meit ¢uznku [Tekcr] : yuedbHoe nmocofne ms
By30B : B 3 T. / V. B. CaBesbes. - 8-¢ n3n., ctep. - CIT6. ; M. ; KpacHonap : Jlaus, 2007 - . -
(Knaccuveckas yueGHas nutepatypa 1o ¢pusznke).
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T. 2: Drexrpuuectso u Marsetusm. Bonuer. Onruka, - CII6. ; M. ; Kpacronap, 2007. - 496 . :
ui., rpag. - O6 aBrope Ha o61. - [Ipunoxenne: c, 479-492. - [IpenmeTnniit ykaz.: c. 493-496. -
ISBN 978-5-8114-0631-9. — 298 1k».

6. Casenses, Mrops BrnaguMuposuu, Kypc obuieit puankn [Texcr] : yuebioe 1ocobue s
By30B : B 3 1. / 1. B, Cagenses. - CII6. : Jlans ; M. ; Kpacropap, 2007 - . - (Knaccuyeckas
yueOHas aureparypa 1o gpusnxke).

T. 3 : KeanToBas dusuka. Atomuas (usnka. Ousuxa TBEpAOro Tena. GUIMKA ATOMHOLO aapa u
NICMCHTAPHBIX HacTHll. - U3n. 7-¢, crep. - CTI6. ; M. ; Kpacnogap, 2007. - 318 c. : ui., rpag. -
O6 astope na 001. - Ipunoxenue: ¢, 307-313. - IpexmeTnuni yxas.: ¢. 314-317. - ISBN 978-5-
8114-0629-6. - 300 sks3.

7. Hponos, Urops Esredvesnd. 3anaum no o6imeii duznke [Texcr] : yucbuoe nocobue mns
By3oe / M. E. Hpomos. - Uza. 12-e, crep. - CII6. ; M. ; Kpacuopap : Jlams, 2007. - 416 c. : .,
rpad. - (Knmaccuweckas yueGHas JuTepatypa mo ¢pusnke). - 3arn. o6i. :duzuka. - O6 aBTOpE Ha
001 - OTBeTHI M penrenus: ¢.322-403. - [Iprnnoxenne: c. 404-416. - Nononuwur. THTYJBH. JIUCT
Ha aHTIL 3. - ISBN 978-5-8114-0319-6. — 696 xks3.

8. MexaHHKa 4 MonekynspHad pusmka [Texer| : meroandeckne ykazauns x nabopaTopHEIM
pabotam [ang By3os] / BITY "BOEHMEX" uwm. M. @. Yerunosa ; pea., coer. J1. 10. HiBaHoB,
coct. JI. U. Bacunbesa, coct. H. A. Mranoea, cocT. T. B. Hanowa, cocr. JI. H. JIaxoruy, cocr.
O. C. Anexceera, coct. T. H. Kusizesa, cocr. 10. H. Jlazapesa. - Usn. 4-¢, ucnp. u gon. - CII6.
[6. u.], 2012. - 133 c. : rpad., cxemer, Tabin., goro. - Coct., pes. ykas.na 000poTe THT. JMCTA. -
bubaworp.: ¢. 132. - Boupocs! # 3ananust: B KoHNE 126, pab. — 631 3xk3.

9. Mexanuka 4 MOTICKynspHas pusnka [OnexTponuslil pecype) : MeToanYeckue yKazaHnug K
nabopatopHBM paboraM [1ns By30B] / BITY "BOEHMEX" um. . ®. Yernnosa ; pen., coct. J1.
0. HManos, cocr. JI. Y. Bacunsesa, cocr. H. A. HMBanopa, coct. T. B. UpanoBa, cocr. J. H.
JIsxopuy, coct. O. C. Anekceesa, coct. T. H. Knszena, cocr. 10, H. Jlazapesa. - M3a. 4-¢, ucnp.
¥ JIOI. - JNCKTPOH. TEKCTORbIE aaH. - CII6. - [6.1.], 2012. - 1 501. )KeCTK. JUCK rpag., CXeMEI,
18671., HOTO. - INEKTPOH. BEpcHa Mey. nyGIHKanHu \ib_server\elres\elr01894.pdf. - Cocr., pen.
yKa3. Ha 0bopoTe TuT. nucta. - Bubmuorp.: . 132. - Bonpocs! u 3agamus: B KoHue 1ab. pab.

10.  ®énopos, Amurpuii Jleonunorny. dusnka. Mexaunka [Texer] : yuebHoe nocobuc s
[Bysos] / M. JI. ®énopos, 10. H. Jasapesa, B. I Cpexwn ; BI'TY "BOEHMEX" um. JI. ®.
Yerurosa. - CT16. : [6. n.], 2016. - 86 c. : rpad., cxeMsr, - BuSnuorp.: ¢. 84. - ISBN 978-5-
85546-927-1. — 116 »xa.

1. ®émopos, Jmwutpuit Jleonnmnosny. ®usuka. Mexanuka [Onexrponnsbiit pecype] :
yuebuoe nocobue ans [Bysos] / JI. JI. ®&ropos, 10. H. Jasapepa, B. I". Cpeaun ; BI'TY
"BOEHMEX" um. Jl. ®. Ycrunosa. - neKTpoH. TekcToBkie aH. - CII6. - [6.n.], 2016. - 1 2n.

KECTK.  Juck @ rpad., cXeMbl. - DJEKIPOH.  Bepcua  med.  myGnWKamuM
\ib_server\elres\elr02295.pdf. - BuGnmorp.: ¢. 84. - ISBN 978-5-85546-927-1
12. Mexannka [Teket] : nocofue x pemenuo 3azay [ans By30B] / JI. 1. Bacunsena [u np.] ;

pen. H. A. Upanosa ; BI'TY "BOEHMEX" nm. JI. ®. Yerturosa. - CII6. - [6. u.], 2010. - 65 ¢. :
rpad., cxemsl, Tabut, - ISBN 978-5-85546-568-6. — 443 »x3.

13. Mexannka [DnexTponusiii pecype] : mocobue x peurenuro 3anaq {just eysos] / JI. U.
Bacunibepa [1 ap.] ; pea. H. A. UBanosa ; BI'TY "BOEHMEX" um. . @. Ycrunona. -
OnexTpon. Tekctobbie AaH. - CII6. : [6. 1.], 2010, - 1 31 KecTK. AMCK ° rpad., cxemsl, tabn. -
ONEKTPOH. BEPCHs 1Y, myGnHKaLun Wib_server\elres\elr01581.pdf. - ISBN 978-5-85546-568-6
14, DneMeRThH CHeUMaNBHOH TEOPHH OTIOCUTENBIIOCTH [Teker] : yueGuoe mocofue [mns
By30B] / A. T'. Apermxun [u ap.] ; BI'TY "BOEHMEX" um. J. ®. Yerunosa, - CII6. - [6. n.},
2013. - 30 c. : rpag. - Bubnmorp.: ¢. 29. - ISBN 978-5-85546-766-6. — 464 k3.

15, DieMeHTH cHenHaibHOH TEOPHHM OTHOCHTENLHOCTH [OnexTponnstit pecype] : yuebroe
nocobne [ans By3or] / A. I'. Apemkun [vw ap.] ; BITY "BOEHMEX" um. . ®. Ycrunosa. -
ONEeKTpoH. Texcrorble aan. - CIIG, : [6. m.], 2013. - | 3m %kecTK. NUCK rpad). - DuexTpoH.
Bepeust mew. mybmukauun Wib_server\elres\elr01972.pdf. - BuGmiorp.: ¢. 29. - ISBN 978-5-
85546-766-6.
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16.  Monekynspuas dusnka u TepMoAnnamuKa [Teket] @ mocofue K pemenmio 3amay [Aos
By30oB] / A. JI. 3arpebun [u ap.] ; BI'TY "BOEHMEX" M. JI. ®. Yerunosa. - CII6, : [6. u.],
2007. - 45 c. : rpag., cxemsL, - Bubnuorp.: ¢. 44. - 3agaun ans camocr. peurenus: ¢. 36-44. —416
IK3.

17. Monexynapuas dusnka u TepmonuHamMnka [OneKTpouHBI pecype] : mocofue K
PEINERnIO 3ana4 [a1s By3oB] / A. JI. 3arpe6uu [v np.] ; BI'TY "BOEHMEX" um. A @.
Yerunosa. - DaekTpon. TekcToBbe jgan. - ClI6, [6. n.], 2007. - 1 5. xectk. aueck rpap.,
CXCMbL. - DNEKTPOH. BepcHs Ney. myGnukanum Wib_server\elres\elr01549.pdf. - Bubmiorp.: c.
44. - 3anaun ;s caMoCT. pemeHus: ¢. 36-44.

18.  Cratuctuyeckue pacnipenencnus B usnke [Texer : Dnexrpornsi pecype] @ yuebroe
nocobue [ans Byzos] / JI. . Bacunbera [# zp.] ; BI'TY "BOEHMEX" um. 1. ®. Ycruuora, -
DIEKTPOH. TeKCToBble 1aH. - CTI6. [6.n.], 2015. - 52 ¢ : rpag., cxemby, Tabi1. - bubnvorp.: c.
51 -Tlpwr: ¢. 49-51. - ISBN 978-5-85546-861-8. — 254 53,

19. CratucTnyeckue pacnpescnenus B (pwmzake [DnexTpomnbrii pecype] : yuebuoe nocobue
[ns By308] / J1. V1. Bacunbera [n ap.] ; BI'TY "BOEHMEX" um. JI. ®. YcTnuosa., - Onexrpon.
TeKCTOBBIe NaH. - CII6. : [6. u.], 2015. - 1 3. wecTK. muck : rpad., cXempl, Tabi. - DreKTpoH.
Bepehst e, my6nukannn \\lib_server\elres\elr02311.pdf, - bubnwmorp.: ¢. 51. - Tlpuin.: ¢. 49-51. -
ISBN 978-5-85546-861-8

20. JnexrpoMartetrsm [Texct] : nabopaTOPHBI OPaKTHKYM MO Pu3HKe [nns By30B]. Y. 2 /
BI'TY "BOEHMEX" um. J. ®. Vcruaora ; pex., cocr. JI. M. Bacumwesa, pexn., cocr. B. A.
Kupymun, coctr. J. JI. ®&nopos, coct. H. A. MBanosa, cocr. E. TI. Henucos, cocr. A. H.
Crapyxnn. - CII6. : [6. u.], 2009. - 90 c. : rpad., cxempl, Tabn. - Cocr. yxas. na 000opoTE THT.
nucTa. - bubmmorp.: ¢. 89. — 453 sks.

21. DnextpomarnetnsM [DNeKTPOHHSBI pecype] @ nafoparopHEll IPaKTHKYM Mo puzuke
g sysoB]. Y. 2 / BI'TY "BOEHMEX" um. H. ®. Yerunosa ; pex., coct. JI. Y. Bacunnepa,
pel., coct. B. A. Xurynun, cocr. JT. I, P&nopos, coct. H. A. Usanora, coct. E. IL. Jenucos,
coct. A. H. Crapyxus. - Dnexrpon. Texcrosbie nan. - CII6. : {6. n.], 2009. - 1 251 sxecTK. mucK :
rpad., cxeMsl, Tabl. - DnexTpon. Bepcus mnew. nyGmukatmn \\lib_server\elres\elr01384.pdf, -
Cocr. yka3. Ha o6opoTe THT, nwcTA. - buGmuorp.: c. 89.

22. Maruerusm [Teket] : nocobue k peluennro 3anay (x5t By3os] / A. J1. 3arpe6un [u ap.] ;
BI'TY "BOEHMEX" um. JI. ®. Yceruuosa. - CTT6. - {6. 1], 2007. - 40 c. : cxemsl. - Bubnuorp.:
¢. 39. - Bapaum /uIs caMOCTOAT. pewmerus: ¢. 31-39. — 398 5x3.

23, bBopomuna, Esrenus T'puropresna. KomeGamug u onmm [Texer] : yueGuoe nocoGue
[nng Bysoe] / E. . Bopoauna, A. H. Crapyxun ; BI'TY "BOEHMEX" nw. . ®. YcruHosa. -
CII6. : [6. n.], 2011, - 107 c. : rpad., cxembr, Tab. - butnvorp.: ¢. 105. — 428 k3.

24.  Boponwua, Esrenus 'puropeepila. KoneSanus @ BoTHbI [OnexTpornbit pecype) :
yuebnoe mocobue [mna 8y308) / E. . Boponuua, A. H. Crapyxuu ; BI'TY "BOEHMEX" um. ]I
®. YcTuHOBa. - DNeKTpoH. TekcToBbie AaH. - CII6. - [6. m.], 2011. - 1 o, xecrk. guck : rpacd.,
CXeMBl, Ta0Jl. - DNEKTPOH. Bepews mey. nyGauKanmu Wib_server\elres\elr01700.pdf. - Bubnuorp.:
c. 105. - ISBN CII6.

25, MeToupl pemienns 3azad mo onthke [Teker] : yuebroc mocobue [mna Byszos] / JI. H.
Bacunsesa [m ap.] ; pen. 1. JI. ®énopos ; BITY "BOEHMEX" um. H. @. Ycruropa. - CII6. : [6.
u.], 2008. - 204 c. : rpad., cxembl. - BuGmorp.: ¢. 201-202. - [Ipumeps! pemwenus 3ama4a: B KOHIE
TJIaB. - 3a1a4M AT CaMOCT. paloThL: B KOHIE rnas. - ISBN 978-5-85546-372-9. — 849 ks,

26.  Metoapl peuienus 3afa4 no ONTHKE [SnexTponnbi# pecypc] : yueGuoe mocobue [mis
Byz0B] / JI. M. Bacunvera {u np.] ; pen. JI. JL. ®énopos. - CII6., 2008. - 1 91m. XecTK. qHCK
rpag. - ISBN 978-5-85546-372-9

27. OCHOBEI KBAHTOROH MEXaHHKH W ATOMHOW bunkn [Tekcr] : koHCHexT nekumit [t
Byz08] / A. T'. Apewxun [u ap.] ; BI'TY "BOEHMEX" um. H. ®. Yetunosa. - CII6. : [6. u ],
2007. - 49 c. : rpad., cxembl, Tabn. - bubmuorp.: ¢. 48. - Bonpock! juig caMonmposepKH: B KOHIE
Jexuumi, — 408 »k3.
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28.  OcHOBHI KBAHTOBOH MeXaHMKH M aTOMHOH (m3uKu [DNeKTPOHHEI pecype] : koHcnekr
nexuwmi [Ans Bysos] / A. T'. Apemkun [v 1ap.}) ; BI'TY "BOEHMEX" um. A. ®. Verunosa. -
OneKIpoH. TeKCToRbe an. - CII6. (6. u.], 2007. - 1 a1, xectk. mucK : rpad., cxemsl, Tabn. -
DNEKTPOH. Bepcns med. nyGauKaLmu \ib_server\elres\elr00823.pdf. - Bubauorp.: ¢. 48. -
Bonpocrr a1st camonposepku: B KoHIE ek i

29.  bopoanna, Epreuus ['puropsesna. KpamTomas mexanuka [Texer] @ yuebuoc mocobue
[uns By308B] / E. I'. Bopoauna, A. H. Crapyxun ; BI'TY "BOEHMEX" nu. H. ®. Ycrunosa. -
CIIG. : [6. u.], 2012. - 97 c. : rpad., cxembi. - BuGnnorp.: ¢. 96. - Mpumepsr perenns sagau: B
KOHIE rnas. - ISBN 978-5-85546-699-7. — 407 3ka.

30.  bopomnua, Eereunms I’ puropbeBna. KpantoBas mexamuka [3nexrpounsnt pecype]
yaebHoe nocoGue [and By3os] / E. I'. Bopoauna, A. H. Crapyxun ; BI'TY "BOEHMEX" pu. il
®. Yernnora. - DnekTpon. Tekctosrie an. - CII6. - [6. u.], 2012. - 1 a5, scecTK. muCK : rpad.,
CXEMbI. - DNEKTPOH. BEPCHS MCY. MyGIHKALUH Wib_server\elres\elr01831.pdf. - bubnnorp.: c.
96. - Ilpumepbt pemenns 3aad; B KOHUE IaR. - ISBN CIIb.

31.  Hexpacos, Urops Kiasmmesnu. OcHOBbI (u3ukn atomHoro Aapa u INEMEHTAPIILIX
vactuil [Teker] @ yueGroe mocobue [mas By30B] / U. K. Hexpacoe ; BI'TY "BOEHMEX" um. L.
®. Yerunosa. - CII6. : [6. 1], 2010. - 31 ¢. : rpad., cxemsl, Tabur. - Bubmmorp.: . 31. - 3agaun:
¢. 21-23. - Kontp. Bonpocst: ¢. 30. - ISBN CII6. — 469 3k3.

32. Hexpacos, Urope Knarauernu. Ocriopbt (pu3MKH aTOMHOTrO sAPa U SIEMEHTAPHBIX
HacTUL {DnexTpoHHBIA pecype] : yueGHoe nocobue [mas By30B] / M. K. Hekpacoe ; BI'TY
"BOEHMEX" um. /1. ®. Ycrunosa. - DIIEKTPOH. TEKCTOBHIE nan. - CII6. : [6. n.], 2010. - 1 1.
KECTK.  auek  : rpad., cxembl, Tabn. - DieKTpoH. BEpCUsl  ned.  myONMKannu
\lib_server\elres\elr01595.pdf. - BuGmnorp.: ¢. 31. - Sagaun: ¢, 21-23. - KonTp. Bonpock: c. 30. -
ISBN CII6.

33.  BosHoBas ontuka [Texcr] : NaBopaTopHbI#  npakTnkyM [mna  Bysos] / BITY
"BOEHMEX" um. J. ®. Yerunosa ; pea., cocr. JI. JI. ®énopos, coct. O. C. Anexceesa, cocr. JI.
M. Bacuneera, coct. A. JI. 3arpe6un, cocr. H. ¥O. Vranos, coct. H. A. Usanoga, coct. T. H.
Kuszena, cocr. 10. H, Jlasapepa, coct. M. T, Jiennes, cocr. E. A. Pri6akuna, - CII6. : [6. u],
2018. - 74 c. : rpad., cxemsl, Tabn. - Coer, ykaz. Ha obopote THT. nHcTa. - Bumrorp.: ¢. 70. -
IIpun.: ¢. 71-73. — 435 3xka.

34.  BomHopas ontuka [DmeKTpoHHEI pecype] : nabopaTopHBIi npakTHKYM [ By30B] /
BI'TY "BOEHMEX" um. /. ®. Yctunosa : pex., cocr. JI. JI. ®&nopos, coct. Q. C. AnekceeBa,
cocT. JI. K. Bacumsega, coct. A. JI. 3arpebuH, coct. JI. }O. Upanos, coct. H. A. HBanoBa, cocr.
T. H. Kusizesa, coct. FO. H. Jlasapesa, cocr, M., T.. Jlennes, coct. E. A. Pribakuna. - DNeKTpoH.
TeKCToBEIC JaH, - CII6. : [6. u.], 2018. - 1 1. ecTK. AHCK : rpag., cxemsl, Tabi. - DIEKTPOH.
Bepeus new. myomukanun \Wib_serverelres\elr02956.pdf. - Cocr. ykas. na obopoTe TUT. NMUCTA. -
bubmmorp.: ¢. 70. - [Tpun.: ¢. 71-73.

35. WMpanos, Mmutpuit Opresnu. Beencuume B MaTeEMaTHYeCKYlo 00paboTKy pesynanraTos
skcnepumenTa [Teket] : yuebuoe nocobue [wrs ryzos] / J1. 1O, HBawos, T. H. Knasera, 10. H.
Jlazapesa ; pen. JI. JI. ®&aopos ; BI'TY "BOEHMEX" um. . ®. Yerunora. - CII6. : [6. u.],
2018. - 43 c. : rpad., cxemet, Tabin., Gor. - bubmnuorp.: ¢. 42. - TTpu.: ¢. 29-42. - ISBN 978-5-
906920-93-5 . — 444 k3,

36.  Upanos, Jmutpuii IOpnerwy. Beeaenue B MaTeMaTHUECKYIO 00paboTKy pe3ynbTaToR
IKCUEPHMEHTa [ONeKTPOHHEIH pecype] @ yuebuoe mocobue [mis By308B| / JI. }O. Unanos, T. H.
Kusizesa, FO. H. Jazapesa ; pen. I, JI. ®énopos ; BITY "BOEHMEX" nm. J[. ®. Yctunosa. -
OnekTpoH. TekcToreie maH. - CII6. [6. m.], 2018. - 1 an. xecrk. quck : rpad., cxemsr, tabm.,
¢or. - DrexTpoH. Bepcus new. nmyGauKkanuu Wib_server\elres\elr02708.pdf. - BuGmorp.: c. 42. -
Ipu.: c. 29-42. < ISBN 978-5-906920-93-5

37. Wranos, Omurpuit IOpeceru. Maremaruueckas 00paboTKka pPe3yNbTaTOB U3MEPEHHIt B
npumepax [Texcr] : yueGHoe wocobue [ans Byzor] / J1. 10. Hpanos, 0. H. Jlazapera ; BI'TY
"BOEHMEX" uwm. JT. ®. Verauosa. - CII6. : [6. n.], 2019. - 41 c. : rpad., cxemsl, Tabu., dor. -
Bubnuorp.: c. 35. - [Tpun.: c. 36-40. - ISBN 978-5-907054-51-6. — 247 3k,
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38.  DnexrtpoMarauTHOE TIONE B BewecTse [Texcr] : yueGroe mocobue [nia Bysos] / JI. U.
Bacunsesa [1 ap.] ; BI'TY "BOEHMEX" um. A. ®. Yerunosa. - CII6. : [6. ul], 2017. - 72 ¢. :
rpagd., cxemer, Tab. - ABTOPB yKa3s. Ha ofopote TuT. nucta. - buGanorp.: ¢. 67-68. - I'pus.: c.
69-71. - ISBN 978-5-906920-07-2. — 400 7x3.

39.  DNexTpOMarHuTHOE [OJE B BEleCTRe [Dnextponssiit pecype] : y4ednoe mocobue [ana
By30B] / JI. H. Bacnmsesa [u ap.] ; BI'TY "BOEHMEX" uM. JI. ®@. Yerunosa. - Dnexrpor.
Texcrosbie aaH. - CII6. : [6. w.], 2017. - 1 an. xkecrk. muck - rpagd., cXemsl, TablL. - DneKTpos.
BepcHs 11ed. NyOIuKanuu Wib_servertelres\elr00375 pdf. - ABTOpEHI YKa3. HA 060pOTe TUT. AHCTA.
- buGnworp.: ¢. 67-68. - IMpun.: ¢. 69-71. - ISBN 978-5-906920-07-2

40, ©énopos, mutpuit JleoHunosuu. ®uzuka. OcHOBL MOJIEKY IAPHO-KUHETHYECKO M
feophu i repMoanHaMUKH [Teket] : yueGuoe mocobue [ans By3os] / I, JI. ®&nopos, KO. H.
Jlasapera, B. I". Cpenun ; BI'TY "BOEHMEX" um. A. ®. Yeruuoa. - CII6. : [6. n.], 2017. - 65
¢. : rpag., cxeMel. - BuGnuorp.: c. 64. - ISBN 978-5-906920-13-3. — 152 sK3.

41.  ®é&nopos, [IMuTpuii Jleonunosuy, ®usuka. OCHOBLI MOJIEKY IAPHO- KHHC THYECKOH
TCOpHH H TCPMOAMHAMHKH [DNEKTPOHHBIH pecype] : yaeGHOe IocobHe [ By3oB] / [T, 1.
®énopos, 10. H. Jasapesa, B.T. Cpeunn ; BI'TY "BOEHMEX" um. H. @. Yerunosa. -
DNEKTPoH. TexcToBkle fad. - CIIO. : [6. 1.), 2017. - 1 211 secTK. mucK : rpad., cxemsr. -
DNEKTPOH. BEPCHS €Y. MyOIUKATHY Wib_server\elres\elr02314.pdf. - BuGanorp.: ¢. 64. - ISBN
978-5-906920-13-3

42.  Weamos, [murpuii [Opbepuu. Hucoepena, morjomenue cpeta u MONEKYIIsipHAS
pedpaxuus [Texcr] : yuebioe nocobue [ BY30B] / J1. YO. ViBanos, JI. U. Bacuibera ; pen. L.
JI. ®€nopos ; BI'TY "BOEHMEX" um. i, ®. Yerunosa. - CII6. - [6. u.], 2018. - 24 ¢. : rpag.,
CxeMel, Tadu. - bnbmuorp.: ¢. 23. - KonTp. sompocsr: ¢. 22-23. - ISBN 978-5-906920-92-8. — 50
3K3.

43. Wsaros, mutpuii FOpsesnu. Jlucnepens, nornomenute csera u MOJIEKYJIApHast
pedpaxims [DrexTporuit pecype] : yuebroe nocobue [ana Byzos] / 1. 10. Veanos, JI. W.
Bacunsesa ; pen. JI. JI. @&aopos ; BI'TY "BOEHMEX" um. H. ©. YeTuHOBA. - DNEKTpoH.
TeKcToBBIe AaH. - CIT6. : {6. n.], 2018. - 1 3. xecTK. qucK : rpad., cxeMel, Tali. - DIEKTPOH.
Bepens ned. myomuxanun Wib_server\elres\elr02707.pdf. - Bubanorp.: c. 23. - KonTp. ROIIpOCH:
¢. 22-23. - ISBN 978-5-906920-92-8

44,  ®épopor, Amutpuii Jleosunorny. ®usvka. Onexrpuuecteo [Texer| : yuebroe nocobue
[wrs By308] / J1. JI. ®&nopoe, 10. H. Jlasapera, B. T Cpeann ; BI'TY "BOEHMEX" um. J. @.
Ycrunona. - CIT6. : [6. u.], 2018, - 91 c. : cxeMsl. - bubauorp.: ¢. 90. - ISBN 978-5-906920-98-
0. — 128 3k3.

45.  ®&nopos, Omurpnit Jleorunosnu. ®uzmka. IneKTpuuecTBo [DneKTpoHHbIi pecype] :
yuebnoe nocobue [mna Bysos] / /. JI. ®&popos, KO. H. Jazapesa, B. I'. Cpenun ; BI'TY
"BOEHMEX" nm. JI. @. Yerunosa. - DnekTpoH. Tekcronele narr, - CII6, : (6. u.], 2018. - 1 an.
KECTK. AMCK © CXEMbI. - DJIEKTPOH. BEPCHS TIeY, NyOMUKAIUM Wib_server\elres\elr02789.pdf, -
Bubmuorp.: ¢. 90. - ISBN 978-5-206920-98-0. — 128 5Ks.

46.  ®énopos, Jimurpuii Jleoruposuy. Gusuxa. MarueTusm [Texcr] : yuebroe nocobue [ans
Byso] / JI. JI. ®&popoe, 0. H. Jlazapesa, B, T'. Cpequn ; BI'TY "BOEHMEX" um. J. ©.
Ycrunoga. - CII6. : [6. u.], 2019. - 80 ¢. : rpad., cxemsl. - bubmiorp.: ¢. 78. - ISBN 978-5-
907054-54-7. — 222 5K3.

47.  ®&nopoe, Mmutpuii Jleonnaonny. dusuka. Marnernsm [2nekTponHENt pecype] :
yuebHoe nocobue (s Byzos) / 1. JI. ®&nopos, K0. H. Jlasapesa, B, T Cpenun ; BI'TY
"BOEHMEX" um. JI. ®. YcTunoBa. - DNEKTPOH. TekcToBbIE 2aH. - CII6, . (6. 1.], 2019, - 1 2
JKECTK. AUCK : Tpad., CXEMBL. - DNEKIPOH. Bepeus ned. IyGIHKaLHm
Wib_server\elres\elr03019.pdf. - Bubmuorp.: c. 78. - ISBN 978-5-907054-54-7

4. Ilepeuens nOMONHUTENEHOM THTEPATYPbI;

1. CneyxuH, Imutpuii Bacunbepuy. O6mmii kype $pusuku [Texer] : yueGnoe nocobue pis
BY30B : B 5 T./ JI. B. Curyxuu. - U3n. 4-¢, crep. - M. : GU3MATIUT : Uzj-so M®TH, 2005 - .
- ISBN 5-9221-0229-X. - ISBN 5-89155-077-6

60



T. 1 : Mexanuxa. - 560 c, : rpag., puc., Tabn., poro. - lpuwnoskerne: c. 468-553. - Hmennoii
yKas.: ¢. 554. - [Ipeamernpiii ykaz.: ¢. 555-560. - 06 aBTope Ha obnoxke. - ISBN 5-9221-0225-
7. - ISBN 5-89155-078-4. — 148 sxa.

2. CuByxun, JIMurpuit Bacunbesny. O6mnit xype ¢mzuku [Texcr] : yuebuoe nocobue mua
By30B : B 5 1./ JI. B. CuByxun. - 4-¢ u3n,, crep. - M. : ©U3MATIINT.

T. it : TepmopnHamuka u MOJIEKySIpHAs (usnka. - Usn. 5-e., wenp. - 2005. - 544 ¢, - HIL., Tabn. -
Wmenuolt ykas.: ¢. 529-530. - [IpeameTHBId yKa3.:c. 531-537. - Ipunoxenue: ¢, 538 - 543. -
3azadu BHYTpH riag. - ISBN 5-9221-0601-5. — 90 axs.

3. CuByxun, Imurpuit Bacunbeua, OBmuii Kypc ¢pusnku |[Tekcr] : yueSHoe mocobue mis
BY30B : B 5 1./ JI. B. CuByxuu. - Uzz. 4-e, crep. - M. : OU3MATINT : Usa-so MOTU , 2004 -
.- 1SBN 5-9221-0229-X.

T. 3 : Onextpuuectpo. - M., 2004. - 655 ¢. - rpad., ui, tadbn. - IIpunoxenne:. - Baxueiimue
dbopmyner anexTpoaunaMnku B cucTeme CU: c. 640-644. - ®OyngamenTanbHBIC Pusnyeckue
KOHCTAHTBI: C. 645. - Vkazarens umeH: c. 646-647. - [IpenMerneiii ykas.: c. 648-654. - 06
aBTOpe Ha 00MoxKe. - [SBN 5-9221-0227-3. - ISBN 5-89155-007-6. — 150 5.

4, CuByxun, imutpuii Bacunsesny. O6mumii Kype pusuxn [Teker] : yueGuoe nocobue s
By30B: B 5 1./ JI. B. Cusyxuu. - Usn. 3-e, crep. - M. : DUIMATIIUT. - ISSN 5-9221-02.

T. IV : Ontuxa. - 2005. - 791 c. : rpad., puc., rabun., doro. - BuSanorp. B NOACTPOY. NMPHM. -
Vimennoit yxas.: c. 780-783. - IpeaMerintii yKkas.: c. 784-791, - ISBN 5-9221-0228-1. — 148 sks.
5. Cusyxun, JImurpuit Bacunbesuy. OGumii Kype usuku [Texcr] : yueSuoe mocobue mis
By308 : B 5 1./ JI. B. CuByxun. - 3. 2-e, ctep. - M. : ®UIMATIIUT : W3a-so MOTH |, 2002 -
.- ISBN 5-9221-0229-X.

1.V : Aromuad u sgepnas dusuxa. - sz, 2-e., crep. - 2002, - 783 c. : rpad., mi. - TaGanusr: c.
766-768. - Yxazatens umen: ¢. 769-772. - IlpeameTnetii ykas.: ¢. 773 782. - 06 aBTope: Ha o01. -
ISBN 5-9221-0230-3. — 4 5xs,

6. Opum, Cepreit Inyapaosry. Kype obimeit (usuxu [Texer) : yaeGuuk [z By20B] B3 T.
/ C. D. ®pum, A. B. Tumopera. - CI16. : Jlans, 2007, - (YueGryku ast Bysos. Cnenuansuas
iwmTcparypa) (Knaccnueckas yuebHas imteparypa o uzuke). - ISBN 978-5-8114-0662-3.

T. 1 : ®usnveckue OCHOBM MeXaHHKH, MornekynapHas ¢usuxa. - Uza. 12-e, crep. - 470 c. :
rpag., exemel, Tabn. - O6 asTopax: mocnen, c. ofnox. - KOIIMPOBAHUWE 3ATNPEIEHO. -
Bubnuorp. B noxctpos. npum. - JIOnonHuT. TUTYJIbH. JIACT HA aHIJL 43. - AsndaBuT. ykas.: ¢. 460-
466. - ISBN 978-5-8114-0663-0. — 89 sx3.

7. ©pum, Cepreii Onyapaosnd. Kype obmeit puznku [Texer) : yuebnux [rus Byzon) : B 3
T. / C. . ®pui, A, B. Tumopesa. - CTI6. : Jlans, 2007, - (Yuebumnkn n1s sy3os. Crienpanphag
nurepatypa) (Knaccuieckas ywebHas nureparypa no dusue). - [ISBN 978-5-8114-0662-3.

T. 2 : Dnextputeckue u seKTpOMATHUTHETE SBIcHNUS. - U3, 11-¢, crep. - 518 c. : rpad., cxemsr,
Tabn. - KOIMMPOBAHUE 3AITPEIIEHO. - O6 aBTOpax: nocnex. ¢. objox. - Jononmur.
THTYNILH. TUCT HA aHri. 93. - [puaoxenwe: c. S00-508. - Andasurt. ykas.: c. 509-514. - [SBN
978-5-8114-0664-7. — 89 k3.

8. ©puw, Cepreét Imyapaosny. Kype obimeli dpusuku [Texer] : yueGuuk [yuis By208] : B 3
1./ C. D. ®punr, A. B. Tumopesa, - CI16. ; Jlaus, 2007. - (YacOnuiu s By3os. Crnenmansnas
marepatypa) (Knaccnueckan yueGuas nureparypa mo ¢duznke). - ISBN 978-5-8114-0662-3.

T. 3 : Onruxa. Aromuas dusuka. - Usa. 9-e, crep. - 648 ¢. : rpad., cxemel, Tabu. - O6 apTopax:
nocnen, ¢. obnox. - KOIIMPOBAHUE 3AITPEIEHO. - Jlonoauwr. THTYJTRH. JIHCT HA aHT), 23.
- [Ipunoxenne: ¢. 632-635. - AnbaruT. yxas.: c. 636-644. - ISBN 978-5-81 14-0665-4. — 89 ok3.
9. Bonbkewmmreiin, Banentuna Cepreeena. COopHuk 3amau mo obweMy Kypcy Gusnku
[Texct] : mns cTynentos Texuuveckux By30s / B. C. BonbkeHmTeHH. - 3-¢ U3J., MCOP. U JOI. -
CII6. : Ku. mup, 2004, - 328 ¢. : wn - (Cnenmanuet). - 3arn. o6n. : Ouznueckne OCHOBEHI
MeXaHUKH. - : MoseKymapHas GM3uKa H TepMOJUHAMUKA. - DEKTPUYECTBO W MATHETH3M. - |
KoneGanus n pomusl. - : Ontuxa. - : ®usuka atoma. - KOIIMPOBAHUE 3AIIPEIIEHO. -
OTrere! H pellenus B KoHue rias. - [punoxenne : ¢. 308 - 327, - ISBN 5-86457-2357-7. — 349
3K3.
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10. Hepror, Anexcannp eopruesny. 3agaunux no dusnke [Teker] : yuebHOe mocobne wust
By3oB/ A. . Yepros, A. A. Bopo0eéB. - 7-¢ u3y., nepepad. u aom. - M. : PUIMATIINT, 2003. -
637 c. : un. - [lpunosxenue : ¢. 619 - 636. - Oteerer : ¢. 559 - 618. - ISBN 5-94052-032-4. — 108
IK3.

11. Yepros, Anekcanap I'eopraepny. 3anaunuk no dusznke [Texer] : yueGnoe nocobue s
BTY30B / A. I'. Yepros, A. A. Bopo6eés. - Han, 8-¢, mepepab. n gon. - M. : GUMATIIUT,
2005. - 640 c. : un., rpad., Tabn. - PekoMeHtauny K pemenuo ¢pusuyecknx zanad. - OTBeTH: C.
562-622. - Ilpunoxeune: c. 623-640. - ISBN 5-94052-098-7. - 197 3k3.

12. Kanaumnuxos, Cepreii I PMrOpLEeBHY. JJIEKTPUYECTBO [Texcr] : yueGnoe nmocobue mns
By30B / C. I'. Kanammukos. - M3y 6-¢, crep. - M. : ®UIMATIINT, 2004. - 624 c. : i, rpag.,
Tabn. - [lobagnenus: ¢. 595-620, - HpepmeThbrit yxas.: ¢. 621-624. - ISBN 5-9221-0312-1. — 200
3K3.

13. [letnad, Anapeit AHTOHOBHY. Kype ¢usuxn [Texcr] : yuebuoe nocobue mis BY30B / A.
A. Jletnad, B. M. SAsopcxnit. - 4-¢ usn., ucnp. - M. @ Axagemns, 2003. - 720 c. : ui., rpag.,
Ta6n. - (Beicmee o6pasosanue). - [pwioxenne : c. 676 - 692. - [Ipeamernsii ykas. : ¢. 693 -
713. - BONpOCH B KOHE rJ1aB. - Ionctpod. npuM. - ISBN 5-7695-1040-4. — 101 3k3.

14, C6opHuk 3azau no obimemy Kypey (usuku [Texct) : B 5 ku. - Usa. 5-e, crep. - M. :
PUBMATIIMT : Jiaus, 2006. - 3ara. o61. : O6wumii Kypc hU3HKY.

Ku. 1 : Mexaunuka / C. I. Ctpenkos [ Ap.] ; pex. U. A. Skosnes. - 240 c. : un. - Oteersl H
pewenus: ¢. 125-223. - [Ipnnoxenue: ¢. 236-240. - ISBN 5-9221-0602-3. - 31 9K3.

15, C6opuux 3agau o obmemy kypcy ¢uzuxn [Teker] : B 5 k. - U3y, 5-e, cTep. - M.
OHU3MATIINT : Jaus, 2006. - 3ari. o6 Obnwit kypc dbusnky.

Ku. Il : TepMonusamuxa u Monexymspras $usuxa / B. JI. Tuns6ypr [u ap.]| ; pex. J. B.
CuByxun. - 176 ¢. : un. - OTBerb U pewenus: ¢. 87-171. - Ilpunoxenue: ¢. 172-176. - ISBN 5-
9221-0603-1. — 26 3x3.

16.  COopuuk 3anas no ofieMy Kypey ¢uzuxn [Texer] : B 5 ku. - Msz. 5-e, crep. - M. :
OU3MATIIUT : Jlans, 2006. - 3ar. o6, : O6umii KyPC (Pr3HKH.

Ku. III : Dnexrpudecreo u marketusm / C. I1, Crpenxos [u ap.] ; pen. U. A. Sxosnes. - 232 ¢.
Wit - OTBeTH U pelenns: ¢. 125-219. - IMpunoxenue: c. 220-232. - ISBN 5-9221-0604-X.- 26
9K3.

17. C6opHuk 3amau no obmemy Kypcy GU3HKH [Texer] : 8 5 k. - Fsa. 5-e, crep. - M. :
PU3MATIIUT : Jlans, 2006. - 3arn. o6, : O6uuil Kypc QU3HKH,

Ku. IV : Ontuxa / B. JI. Tuss6ypr [u ap.] ; pen. J1. B. CuyxuH. - 271 ¢, : v - OTBeTH W
pewienns: ¢. 124-267. - Tlpunoxenne: ¢. 269-270. - ISBN 5-9221-0605-8.- 26 k3.

18.  CGopuux 3amau no obmemy Kypey dusuxn [Texer] : B 5 k. - M3z, 5-¢, crep. - M. :
OUIMATJINT : Jlans, 2006. - 3arn. o6. : OGwmii kype duznkn : Céopuuk aaq.

Kn. V: Atomnas ¢pusuxa. QusHka spa u 3NeMenTapHEIX yactun / B. JI. T'vn36ypr [u 1p.] ; pen.
A. B. Cusyxun. - 184 c. : un. - OtBernl ¥ pewenus: c. §2-166. - IMpunoxenne: ¢. 167-183. -
ISBN 5-9221-0606-6.- 26 sKk3.

19. CBopuuk 3amau o obmemy kypey ¢uzukn [Texer] : yaebHoe nocobue s By30B @ B 3 4.
/ Mock. dusuxo-rexH. uH-T ; pext. B. A. Opuunxun. - M. : Usn-po M®OTH, 2001 - 2004. -
(Ouzuxka).

4. 1 : Mexanuka. TepmMoanHammika u MonekyaspHas dbusnka / J. A. 3aukun, B. A. OBYNHKHUH,
3. B. Ilpy. - Usn. 2-¢, uenp. u mom. - 2002. - 448 ¢. : rpad.. cxem., Tab. - [puroxenns: ¢. 446-
448. - ISBN 5-89155-092-X. — 20 k3.

20.  C6opuwk 3anay no obwemy Kypey dbusum [Texer) : yuebroe nocobue UId By30B : B 3 4.
/ Mock. (usuko-texu. wa-T ; pex. B. A. Opumnkus, - M. : HUsp-0o MOTH, 2001 - 2004. -
(Dusnka).

Y. 2 : DOnextpuyecreo v Marnerusm. Omruka / B. T. Jleiiman [u ap.). - U3a. 3-e, ucnp. u jpom. -
2004. - 399 c. : rpag., cxem., Tabn. - [lpunoxenns: c. 395-399. - ISBN 5-89155-122-5. — 20 7xa.
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21.  C6opHux 3amay no obmemy kypey ¢usuku [Texer] : yuaebuoe nocobue JUI BY20R : B 3 u.
/ Mock. ¢m3uko-rexs. up-t ; pex. B. A, Opuunkun. - M. : Usa-Bo M®TH, 2001 - 2004, -
(Puzuka).

9. 3 : Atomuas u agepnas ¢usuxa. Crpoenne sewecrsa / B. A. Osunikun, A. O. Paepckuit, 0.
M. Hunenrox. - 2001. - 432 ¢. : 12071, cxeM., tpad. - [Ipunoxenus: c. 403-432. - ISBN 5-89155-
062-5. - ISBN 5-89155-012-1. — 20 3>,

22, Kuxonn, ASpam KoncTanTHHOBHAY. Monexynapaas ¢pusmxa [Texcr] : yuebroe nocobue
ans By3oB / A. K. Kuxoun, Y. K. Kukonu. - Uax, 3-e, ctep. - CII6. : Janp, 2007. - 480 ¢. rpad.,
Cxempl, Tabn. - (YyeGuukm mna Byzos. Chenpansnas mateparypa) (Knaccnyeckas yueGuas
JuTepatypa no pusuke). - O6 aBropax: mocaed. ¢. 06n0xk. - KOINWUPOBAHHE 3AITPEIIEHO.
- JIOMONIHMT. TATYNBH. THCT Ha anri. g3. - [punoxenue: c. 477-478. - [Tpenmer. ykas.: c. 479-
480. - ISBN 978-5-8114-0737-8. — 7 5k3.

23. JlauncGepr, I'puropuit Camyunosny. Ornrruga [Texct] : yyebuoe nocobue s By30B /I,
C. Jlannc6epr. - Usn. 6-¢, crep. - M. : OU3MATIIUT, 2003. - 848 . : cxem., tabmn., rpag. -
Yupaxnenus: c. 782-843. - ITpeamer. ykas.: c. 844-848. - ISBN 5-9221-0314-8. - 19 5xs.

24.  NanacGepr, 1'paropuit Camynnosmny. Onruka [Texcr] : yuebHoe mocobue ans By308 /T
C. NauncGepr. - Hap. 6-¢, crep. - M. : DOU3BMATIINT, 2006. - 848 c. : rpad., cxemsi, Tabn. -
Ynpaxnenusa: c. 782-843. - Ypeamer. yKa3.: c. 844-848. - ISBN 5-9221-0314-8.- 17 3x3.

25.  Kamureencxuii, Hukomait MBanosny. BonHosas onruka [Texet] : yyebuoe nocobue s
By30B / H. . Kanuteescxuii. - sy, 4-e, crep. - CII6. ; M. ; Kpacxoaap : Jlann, 2006. - 467 c. :
w1, rpad. - (YueOuuku s Bysor. CnemnansHas nmreparypa). - O6 asTope: Ha 061, - Bonpock
AN CAMOKONTPOJIA: ¢. 453-460. - JIonONHKUT. TUTYMBH. IMCT Ha aur. 53. - ISBN 5-81 14-0666-5.
— 30 k3.

26.  Tpo¢wmmora, Tancus MsaHoBua. Kypc ¢usuxu [Texer] : yueGaoe nocobue s By30B /T,
W. Tpodumosa. - 17-¢ u3n., crep. - M, : Axanemus, 2008. - 558 c. : rpad., cxempi, Tabu. -
(Bricee npodeccuonansHoe obpazoBanuc). - KOTIMPOBAHUE 3AIPEIUEHO. - 06 aBTope:
nocyeA. ¢. 005ox. - Kontp. Bompocsr, 3anauu: B kouue rias. - OCH. 3aKOHL! 1 dopmyner: ¢. 526-
536. - Tlpeamer. ykas.: ¢. 537-549. - ISBN 978-5-7695-5782-8. — 47 k3.

27.  Tpodumona, Tancus Usanosra. Kype duzuxy [Texer] : yuebnoe nocobue mia By3oB / T.
K. Tpodpumora. - 7-¢ usa., crep. - M. : Bpicuas wkoia, 2003. - 542 ¢. : un. - Eaunuue
(U3NYECKUX BeHUMH : C. 5. - 3azaun B KOHIE r1as. - OCHOBIIbIC 3AKOHEL 1 dopmynsr : ¢. 511 -
523. - HpeameTHlit yka3. : c. 524 - 536. - ISBN 5-06-003634-0. — 55 5k,

28.  Tpogumora, Taucus Usanorna. Kypc ¢usmxu. 3apaun u pemenns |[Texer] : yueGHoe
nocodue 11t By30B / T. U. Tpodumona, A. B. ®npcos. - 2-¢ H3A., uenp. - M. : Akagemus, 2009,
- 591 ¢. : rpag., cxemsl, Tabn. - (Beicuice npogeccnonansHoe obpazosanue). - MNpunoxkenue: c.
582-588. - ISBN 978-5-7695-6212-9. — 50 sK3.

29.  Tpogumosa, Taucus Msanosna. C60pHIK 3a1a4 1o Kypey usuxu ¢ peenusimu [Texer)
© yuebnoe nocobue mus Bysos / T. U. Tpodmumosa, 3. . [lasiosa. - 4-e H31., cTep. - M.
Beicmiaa urkoma, 2003. - 592 c. : rpag., puc., Tabn. - KOTIMPOBAHUE 3AIPEHIEHO. -
Baxwuetinme opMyns, uer. s 3agaunuke : ¢. 580 - 589. - [leproauy. cucrema snemenros J1. U.
Menzieneera : ¢. 590 - 591, - ISBN 5-06-004164-6. — 74 »k3.

30.  Omextpomarnetusm [Texcr] : naboparopHblii npakTHkyM no Qusmxe. [U. I] / BI'TY
"BOEHMEX" wm. JI. ®. YetuuoBa ; coct.: H. JI. ®énpopos, O. C. Anekceera, E. C.
Konnparosa. - Han. 2-e, nepepa6. u non. - CII6. : [6. u.], 2006. - 92 ¢. : rpad., cxemsl, TabJ1. -
Butmmorp.: c. 91. - Kontp. Bonpocst: B koHIe pabor. - [Ipunowenus: ¢. 89-91.- 645 5is.

31. DNEKTPOMArHeTH3M [DNEKTPOHHBIE pecypc] : naGopaTOpHEI NPAKTHKYM 10 PU3HKE. fq.
I1/ BI'TY "BOEHMEX" um. JI. ®. YcTuHOBA | COCT.: . JI. ®&npopoe, O. C. Anekceera, E. C.
Konpparosa. - H3n. 2-e, nepepab. u ao1n. - DIEKTPoH. TekcToBse aaH. - CII6. - [6. u.], 2006. - 1
L. OKECTK. 1uck @ rpad., cxembl, Tabn. - DNeKTpoH. BepcHs  Mmeu. nyOJIMKAHH
Wib_serverielres\elt00763.pdf. - BuGmmorp.: c. 91. - Koutp. Bompockl: B xoHue paGor. -
IMpunoxenus: c. 89-91.
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32, Omruka [Texer] : Na0OPATOPHELT MPAKTHKYM 110 busuxe [mas Byzos| / BI'TY
"BOEHMEX" um. JI. ®. Verunoea s pea., cocr. M. K. Hekpacos, coct. B. B. Henropexui, cocr.
O. C. Anexceesa. - Usp. 2-e, nenp. uoaon. - CII6. @ {6. u.), 2006. - 99 ¢. - CXeM., Tabn. -
BuGimorp.: ¢. 98. - Kontp. BOUPOCEL: B KOHUE 11al. pab. - [Ipunoxenne: c. 96-98.- 911 k3.

33. Ontuka {OnekTpouHsii pecype] : naGoparopHbrii IpaKTHKyM NO (pusuke [mns By308] /
BI'TY "BOEHMEX" um. H. ®. VYerunona ; pea., coct. M. K. Hexpacos, coct. B. B.
Jlenropekni, cocr. O. C. AnexceeBa. - W3z, 2-e, ACHP. U NON. - DNEKTPOH. TEKCTOBLIE JAH. -
CII6. : [6. u.], 2006. - 1 31 xecrk. AUCK : cxeM., Tabn. - DnekTpoH. BEPCHs ney. myOIHKaum
\\lib_server\elres\eer1550.pdf. ~ bubmmorp.: ¢. 98. - Kontp. BONPOCHL: B Kouue mab. pad. -
[ipunoxenue: c. 96-98.

34. OueHka ommGOK pe3yusTaTOB mMeperuit [Texcr] : meronmveckue yKasaHus K
nabopaTopHEIM paboTam 1o dusrke / BITY "BOEHMEX" um. JI. ®. Ycrunoea ; cocT. B. B,
JlenroBcknii. - Usg. 2-e, nepepab u non. - CII6. : [6. u.], 2005. - 18 ¢. : rpad., cxeM., Tab. -
buGmuorp.: ¢. 17.- 861 sx3.

35.  Onenxa omwmGok pesynnTaTon M3MEPCHUH [DNEKTPOHHENT pecypc] : Meromuueckue
yKasanus K nabopatopubiM paGotam o dmsuxe / BITY "BOEHMEX" um. 2. ®. Ycrunoea ;
cocT. B. B. Jlenrosekuil, - Uz, 2-¢, riepepad i 1on. - DeKTpoH. TeKCToBLIe naH. - CII6. - [6.
u.], 2005, - 1 an. xecrk. auck rpagd., cxeM., Tabr. - ONEKTPOH. BEpCUs NeY. mmy6iuMKanuy
Wib_server\elres\elr00133.pdf. - Bubnuorp.: ¢. 17.

36.  Tpakrukym no dusuxe | Texcr] / BITY "BOEHMEX" M. 1. @. Yerunosa ; cocr. B. B.
Jleuropckmii. - CIIG. : [6. u.], 2005, - 44 ¢. : cxem., pHcC., rpaf. - Bubanorp.: ¢, 43. - Meton.
yKa3. K PEUIeHHIO 3a/1ad: B KOHUE pas/l. - [IpUMeps! pemenns 3aqau; B Koume pasi. - 3agaum i
CaMOCT. PeNIeHUs: B KOIKE pasa.- 875 ok3.

37.  [paktikym mo ¢usuxe [Snexrpormeiii pecypc) / BITY "BOEHMEX" . A o,
Ycrunosa ; coct. B. B. Jlentosckuii. - DJNEKTPOH. TeKCTORMIE nau. - CII6, - [6. n.], 2005. - 1 5.
KECTK.  AMCK  ©  CXCM., puc., rpap. - DNEKTPOH.  BepeHs  rcwy. nySimkaunn
Wib_server\elres\elr00294.pdf, - bubmuorp.: ¢, 43. - Metoa. ykas. k pewennio 3aau: g KOHLIE
pas. - IpuMepe1 perenus 3anad: p Komie pass. - 3a1aun AT CAMOCT. PEIICHNS: B KOHLE pas)y.
38.  Cnextppl atoma. Teopus Bopa [Tekcr] : Merommueckie YKa3aHus K HPakTHYECKUM
3aHATHSM 10 busmke [ans 8ysos] / BI'TY "BOEHMEX" mw. . ®. Yerunosa ; coer. T. B.
Heanora. - CII6. : [6. u.], 2006. - 17 ¢. : cxem. - Bubswmorp.: ¢. 16. - 3anaun ans camocrt.
pewenus: ¢. 13-16. - Otserri: ¢. 16.- 963 3K3.

39.  Coekrpel atoma. Teopus Bopa [Onextponusiit pecype] : meroamueckue YKazaHus K
MP2KTHICCKUM 3aHATHAM 110 (usuke [mns Bysos] / BI'TY "BOEHMEX" . . ®©. Ycranosa ;
coct. T. B. ManoBa. - DnekTpoH. Tekctoswie nad. - CII6. : [6. u.], 2006. - 1 an. xecTk. auck
CXEM. - DJICKTPOH. BEPCHS NICY. TYBIMKAIAU Wib_serverielres\elr01542.pdf. - buGmuorp.: c. 16. -
3anaun mnsa caMoct. pemenns: ¢. 13-16. - Oteersr: ¢. 16.

Jupexrop 6ubnuorexu /H.B. Cecnna /

Hara
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Ipunoxeune 7

K paboueii nporpaMme AHCLHTUIHEE]

«Ou3uka»

JINCT USMEHEHHK, BHOCUMBIX B PABOUYVIO [TPOI'PAMMY

Ha20 _ /20 yueGHrIii roa

B paGouyio nporpammy srocsTcs CICIY FOINUC U3MEHEH U

Bee namenenns paGoueit nporpamMmes PacCMOTPEHBI H 07100

(xadenpa-paspaborynx)

" 1]

200_ r. 3apenyrowunii kadeapoii

Buiecennsie H3MCIICHUA COrNacOBAHEL;

1 "

200_ r. 3aBenyounii kadempoii

*Hpu enecenuu numepamypor*
Buecennvie usmenenus coznacosarmr:

«_»_ 200 Hupexmop 6utinuomexu BI'TY

PCHBI Ha 3aCeNlanAU KaeApE!

(BoIyCKatOILEit)

/' HB.Cecuna/

(DO, yu.cmencnn, yi.s6anue) fnootce)
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