MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HannoHanbHbIN UCCIEN0BATENbCKUN AiepHbli yHUBEpcUTET «MU D)

NUHCTUTYT OBLIEN [TPO®ECCUOHAJIBHOU IO OTOBKHU

KA®EJIPA OBIIEN ®U3UKU

OAOBPEHO

HTC UHTOJI TIpotokon Ne2 ot 26.04.2023 r.

YMC UOTUC IIportokon Nel ot 26.04.2023 .

YMC UADUT IIportoxon Ne01/423-573.1 ot 20.04.2023 .
HTC JIATUJIA3 ITporokon Nel/04-577 ot 27.04.2023 r.
HTC U®UB IIpotokon Ne3 ot 11.05.2023 r.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

OBIIASA ®U3UKA: BOJIHBI 1 OITTUKA

Hamnpasnenue moaroToBKu [1] 03.03.02 ®uzuka
(crienuanbHOCTh) [2] 12.03.05 Jla3epHas TEXHUKA U JTa3€pHBIE
TEXHOJIOTHH

[3] 03.03.01 IlpuknagHsie MaTeMaTuKa U (puU3NKa
[4] 15.03.04 ABTOMaTH3AIMS TEXHOJIOTHICCKUAX
MIPOLIECCOB U MPOU3BOJICTB

[5] 14.03.02 SnepHbie Pu3nka v TEXHOJIOTHH

[6] 12.03.01 ITpubopoctpoeHue

[7] 16.03.02 BBICOKOTEXHOJIOTHYCCKUE TIIa3MEHHBIE U
HHEPreTHUECKHUE YCTAHOBKH

[8] 15.03.06 MexaTtponuka u poOOTOTEXHHUKA

[9] 11.03.04 DnexTpoHUKa U HAHOAIEKTPOHHUKA
[10] 12.03.03 ®oToHUKA U ONITOMHPOPMATHKA

[11] 22.03.01 MarepuanoBeieHUE U TEXHOJIOTUU
MaTepHuaioB

[12] 14.03.01 SAnepHas sHepreTUkKa U Temiopu3nka
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AHHOTALMS

JucuumuinHa (GOpMHpPYET Yy CTYJCHTOB KOMIIETEHIIMH, OCBOCHHE KOTOPBIX TpedyeT
COBPEMEHHOI'0 €CTECTBEHHOHAYYHOI'O MHPOBO33PEHHUS W HAyYHOro MbIIUIEHUS. B paMkax naHHOMN
JTUCHMIUIMHBL  CTY/I€HThl 3HAKOMSTCS C 3aKOHOMEPHOCTSMU paclpOCTPAHEHHUS YNPYTrux H
AJIEKTPOMAarHUTHBIX BOJIH, OCHOBaMHU BOJIHOBOM ONTHKH, MPUOOPETAIOT HaBBIKK/YMEHHUS IPUMEHEHUS
3aKOHOB ONTHKU [UIsl PELICHHUsS HUCCIENOBATENbCKUX W WHXEHEPHBIX 3aJady U MPUOOPETaroT
HaBBIKW/yMeHHs paboThI ¢ mpubopamu u obopynoBanueM. lIpenonaBanue Kypca peanusyeTcs yepes
TPH BHJIA 3aHATUHN: JICKIUH, TPAKTUUECKHUE 3aHIATUI U (PU3HMUECKUN TPAKTUKYM.

1. IEJIU U 3ATAYA OCBOEHHUS YYEBHOM JJUCHUILJIUHBI

* BBIPabOTaTh Yy CTYNEHTOB JHAJEKTUKO-MAaTEPUAIUCTHUYECKOE TOHUMAaHHUE TMPUPOJIBI,
chopMHPOBATH HAYYHBIH METO/] MBIIUICHHUS, BOCOUTATh HH)KEHEPHYIO HHTYUIIHIO,

* OCBETHTh MUPOBO33PEHYECKHE U METOOJIOTHYECKHIE MMPOOIEMbI (PU3HKH, OTPA3UTh OCHOBHBIC
YepThl COBPEMEHHOM €CTECTBEHHO - HAYYHOM KapTUHBI MUPA,

* TIOKa3aTh BAaXHYI POJb COBPEMEHHOHW (U3UKH B PEIICHHH TJIOOAIBHBIX Mpo0eM
YeJIoBe4YeCTBA (IHEPreTUYECKO, SKOJIOTMUECKON U JIp.);

* IOATOTOBUTH CTYJICHTOB K U3YUYEHHUIO TEOPETUYECKUX U CIIECIUAIBHBIX KYpCOB (DU3HKHU.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

[Ipy OCBOGHMH IUCHMIUIMHBI CTYJEHTHl MPUOOPETalOT OCHOBHBIE CBEIEHHUS IO BOJHOBOM
OIITUKE HEOOXOUMBIE ISl JaJbHEUBIIET0 YCIEITHOTO 3yUYeHHs] KypCOB TeopeTuyeckoi ¢pu3uku. s
YCHEIIHOT0 OCBOEHMSI IUCLUIUIMHBI CTyAEHTaM HEO0OXOJUMO 3HAaTh OCHOBHBIE 3aKOHbl MEXAaHMKH,
AJIEKTPOMATrHETH3MA, MOJIEKYJISIPHON (DU3UKH U CTATUCTHYECKON TEPMOTUHAMUKH.

3. OOPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

YHI/IBepCEUHJHBIC I/I(I/IJ'II/I) O6H.I€Hp0(l)eCCI/IOHaJIBHBIe KOMIICTCHIINW

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIUU KOI[ 1 HAUMCHOBAHUC MHAUKATOpPA JOCTUIKCHUSA

KOMIICTCHIIIH
VYK-11[1,2,3,4,5,6,7,8,9,10, 11, 3-VK-1[1,2,3,4,5,6,7,8,9, 10, 11, 12] — 3nars:
12] — CriocoGeH oCyIecTBIsATh METOAMKU cOopa u 00paboTKu MH(GOPMAITUH; aKTyaIbHbIC

MIOUCK, KPUTUYECKUN aHAJIN3 ¥ CUHTE3 | pPOCCUHCKUE U 3apyOeKHbIe HICTOUHUKN MH(POPMALIUH B
rH(pOpMaIU, TPUMEHATh CUCTEMHBIN | cdepe mpodhecCuOHATBHOM NeATeTbHOCTH; METO/T

MOJIXO/ JUIsl PELICHHUS TIOCTABJICHHBIX | CHCTEMHOI'0 aHaju3a

3a1a4 Y-VK-1[1,2,3,4,5,6,7,8,9,10, 11, 12] — YmeTs:
MPUMEHSATh METOJIUKH TTOUCKa, cOOpa u 00paboTKu
WHPOPMAIINN; OCYIIECTBIISTh KpUTHYESCKHA aHATN3 U CHHTE3
nH(pOpMaIKK, OJTyYeHHON U3 pa3HbIX HCTOYHUKOB
B-YK-1[1,2,3,4,5,6,7,8,9,10, 11, 12] — Branets:
METOZlaMU TIOUCKa, cOopa U 00pabOTKH, KPUTHIECKOTO
aHalM3a v CUHTE3a WHPOPMAIINN; METOUKON CHCTEMHOTO
MIOJIX0/1a JJISl PEIICHUs OCTABJICHHbIX 3aj1a4




VKE-111,2,3,4,5,6,7,8,9, 10, 11,
12] — CrmocoGeH uCIob30BaTh
3HAHUS €CTECTBCHHOHAYYHBIX
JUCIHIUTNH, IPUMEHSITH METOBI
MaTeMaTHYeCKOTO aHAJIN3a U
MOJIETUPOBAHUS, TEOPETUUECKOTO H
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B ITOCTaBJICHHBIX 3a/a4ax

3-VKE-1[1,2,3,4,5,6,7,8,9, 10, 11, 12] — 3uats:
OCHOBHBIC 3aKOHBI GCTGCTBGHHOHaYLIHBIX JUCHUIIINH,
METOAbI MATEMATHYCCKOT'O aHAJIN3a U MO}IGJ’H/IpOBaHI/ISI,
TeOpCTI/ILIeCKOFO nu BKCHCpI/IMeHTaJ'ILHOFO HCCICIO0OBAHUS
V-YKE-1[1,2,3,4,5,6,7,8,9, 10, 11, 12] — ymeTs:
HCIIOJIB30BATh MAaTEMATUUYCCKUEC METOAbI B TCXHUYCCKUX
HpI/IJ'IO)KeHI/IHX, paCC‘II/ITBIBaTB OCHOBHBIC YUCJIOBBIC
XapaKTepI/ICTI/IKI/I CJ'Iy‘-IElﬁHBIX BCJINYHH, pCIJ_IaTB OCHOBHBIC
3a1a4u MaTeMaTPI‘IeCKOfI CTaTUCTHUKH, peHIaTL THUITIOBEIC
pacquHme 3aJa4n

B-VKE-1[1,2,3,4,5,6,7,8,9, 10, 11, 12] — Bnagers:
METOAaMHU MAaTEMATUYCCKOI'O aHAJIN3a U MOIICJ'II/IpOBaHI/IH;
METOJaMU pCU_IeHI/ISI 3a1a4 aHaJin3a u pacqua XapaKTepI/ICTI/IK
(1)I/I3I/I‘-ICCKI/IX CHUCTEM, OCHOBHBIMU l'[pI/ICMaMI/I O6pa6OTKI/I
3KCHCpI/IMeHTaJ'IBHBIX JaHHBIX, MECTOAaMH pa6OTI>I C
HpI/IKJ'Ia,Z[HLIMI/I HpOF paMMHLIMI/I HpO,Z[y'KTaMI/I

4. BOCIIUTATEJIbHBINA MIOTEHIIUAJ JUCHUTLIAHBI

Hanpasnenus/uenu
BOCITUTAHUS
HNuTtemnexryanbHoe
BOCITUTAaHHE

[TpodeccrnonanpHOE U
TPYJOBOE BOCIIUTAHUE

3agaum BocriuTaHus (KOoJ)

Co3znanue ycioBui,
00ecreynBaronux,
(bopmMHpOBaHUE KYIbTYPbI
yMcTBeHHOTO0 Tpyaa (B11)

Co3pnanue yciaoBuid,
00ecreynBaroIInX,
dhopmupoBanue ri1y00KOTro
MOHUMAHUS COI[UAIBHOMN
pou ipodeccum,
MO3UTUBHOUN U aKTUBHOM
YCTaHOBKH Ha LIEHHOCTHU
n30paHHON
CHeIHabHOCTH,
OTBETCTBEHHOTO
OTHOILIEHUS K
npodeccHoHANBLHOM
nesitenbHOCTH, Tpyy (B14)

BocnurareapHbIi TOTEHIINAT AUCLIUIIIINH

Hcnonp3oBaHne BOCIUTATEIBHOTO
NOTEHIIMAIa JUCIUIUIMH TYMaHUTapHOTO,
€CTeCTBEHHOHAYYHOTO,
o0menpogecCuOHAIIBHOTO U
npodeccnoHaTEHOTO MOYJIS JIJIst
(hopMHpOBaHUS KyJITYPbl YMCTBEHHOTO
TPy/ia HOCPEICTBOM BOBIICUCHUS
CTYZICHTOB B y4eOHBIC UCCIIEIOBATEIHCKHIEC
3aJ1aHus, KypcoBbI€ pabOTHI U JIp.
1.Mcnonp30BaHME BOCHUTATEIBHOTO
MOTEHIMAaja TUCIUIUTUH
€CTeCTBEHHOHAYYHOTO U
001IenTpopeCCHOHATHHOTO MOTYJIS TSI -
(hopMHUPOBaHUS TO3UTUBHOTO OTHOIIIEHHSI K
npodeccun HHxXeHepa (KOHCTPYKTOpa,
TEXHOJIOTa), TOHUMAHHUS €€ COLUAITBHOM
3HaYMMOCTH U POJIH B OOIIECTBE,
CTpEMIICHUS CIIeIOBaTh HOPMaM
npo¢eCCUOHATBHON 3TUKU TTOCPEICTBOM
KOHTEKCTHOTO OOyUYEHHUS, PEIICHHS
MPaKTHKO-OPUEHTHPOBAHHBIX
CUTYaIIMOHHBIX 3a71a4. - (POPMHUPOBAHUS
YCTOMYMBOI'O UHTEpPECA K
poheCCHOHATLHOM JIEeATEILHOCTH,
CIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICIIUTh, IOHUMATh
3HaYMMOCTb IIPOEeCCUr OCPEICTBOM
OCO3HAHHOTO BBHIOOPA TEMATHUKHU MPOCKTOB,




BBIIIOJIHEHHS IPOEKTOB C MTOCJIEAYIOLIEH
myOJIUYHOM Mpe3eHTaluell pe3yinbTaToB, B
TOM 4Hciie 000CHOBaHMEM MX COLUAIbHON
Y IPaKTHUYECKON 3HAUUMOCTH; -
(hopMHUpOBaHUS HABBIKOB KOMaHIHOM
paboThL, B TOM YHCIIE peaanu3aluu
pa3IUYHBIX IPOEKTHBIX posed (uuep,
WCIIOJIHUTEIIb, aHAJIUTUK U TIP.)
IIOCPEICTBOM BBITIOJTHEHHSI COBMECTHBIX
poeKToB. 2.Mcnons30Banue
BOCIMTATEIBHOIO TOTEHLIAAA
JTUCHUIUTMHBI « DKOHOMHKA U YIIPaBJIEHUE B
IIPOMBIIIJIEHHOCTH Ha OCHOBE
WHHOBAIIMOHHBIX MOJIXOJI0B K YIIPaBJICHUIO
KOHKYPEHTOCIIOCOOHOCTBIO,
«¥Opuanieckrne OCHOBBI
npoeCCUHANBHON eI TeIbHOCTH JUIS: -
(hopMUpOBaHUSI HABBIKOB CUCTEMHOT'O
BUJICHUS POJIM M 3HAYMMOCTH BBIOpaHHOU
npodeccuu B COLUAIbHO-IKOHOMUYECKUX
OTHOIIEHUAX Yepe3 KOHTEKCTHOE
o0ydeHue

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:
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4 Cemecmp
1 Ypyrue 1-8 16/32/0 K.p-7 20 K-8 3-YK-
AIEKTPOMATHUTHBIE (5) 1,
BOJIHBI V-
VYK-1,
B-
VYK-1,
3-
YKE-
1,
V-
YKE-
1,
B-




2 BonHoOBas ontuka 9-15 | 14/28/0 J3-15 20 KH-15 | 3-YK-

(1),K.p- 1:
14 (5) V-

3 Bomeer w  omrtwmka. | 1-15 | 0/0/30 10 KU-15 3-YK-
DuU3NpakTUKYM 1,

Umoeo 3a 4 Cemecmp 30/60/30 50

KoHnTposibHbie 50 2 3-YK-
Meponpusitust 3a 4 1,
Cemectp V-

* — COKpalleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakcHUMalbHBIX OajIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIIOYas 3a4eT U
(wm) sK3ameH



CoxparieHne HauMEHOBaHUH (POPM TEKYIIIEr0 KOHTPOJIS M aTTECTALlUH Pa3iesioB:

O0o03Ha
YyeHue

ITos1HOE HAMMEeHOBaHHE

A3

I[OMaIJ_IHee 3aJaHHuC

K1

KonTposb 1o uroram

K.p

KonTponbHas paboTa

3

DK3aMeH

KAJIEHIAPHBIN IVIAH

Tembl 3ansaTuii / Conep:kanue

Jlek., | [Ip./cem. | JIao.,
qac. , Jac. yac.

4 Cemecmp

30 60 30

YI[pyrue H 3JCKTPOMATrHUTHBLIC BOJIHBI

16 32 0

Yupyrue BoJIHBI.

VYnpyrue Boiabl. Onpeenenne BoiaHbl. [IpogonsHbie 1
IoInepeyYHble BOJIHBL. BonHoBoe ypaBHeHue. Pemienue
BOJIHOBOTO ypaBHeHUs. Kitaccugukanus BoH o ux gpopme.
Monoxpomarnueckas BoiHa. [liockue MOHOXpOMaTUYECKHE
BOJIHBL. Pa3a BoaHbL. BosiHOBas MOBEpXHOCTH. [[1Ha BOJIHEI,
BOJIHOBOE YHMCJIO, BOJIHOBOHM BekTOp. Cheprueckue BOIHBI.
da3o0Basi CKOPOCTb BOJIHBI. 3aTyXalOUI1e BOJIHBI.

®da30Bast CKOPOCTb YIPYIrOW BOJIHBI B TOHKOM CTEpIKHE.
OHeprus ynpyroi BojaHbsl. [IoTok ¥ MIOTHOCTh MOTOKA
sHepruu. Bekrop YmMosa.

Bceero AYAUTOPHLBIX 4YaCOB

2 | 4 [0

Ownutaiig

0 0 0

Yupyrue BoJIHBI.

[Mpunuun cynepno3unuu BoiaH. Ctosuue BonHbl. Konebanue
cTpyHbl. COOCTBEHHbIE YaCTOTHI, TAPMOHUKH. Y3JIbl U
IIyYHOCTH CTOSIYEH BOJIHBI.

3ByKoBbIe BoJHBI. CKOPOCTH 3ByKa B rase. Bricora, Temop,
IrpoMKOCTb 3BYyKa. [lIkana ypoBHel rpoMKkocTH 3ByKa. DPPeKT
Jloruiepa 1Jist 3ByKOBBIX BOJIH.

Bcero AYAUTOPHLBIX 4YaCOB

2 | 4 |0

Ownutaiin

0 0 0

DJIEeKTPOMarHuTHbIE BOJIHBI.

DneKTpoOMarHuTHbIE BOJIHBL. BOIHOBOE ypaBHEHHE U1
3JIEKTPOMATHUTHOTO ITOJISI B OJHOPOIHOM U30TPOIHOM Cpelie.
CKOpOCTB 3JIEKTPOMAarHuTHBIX BOJIH. [lmockas
MOHOXpoMaTHuecKas BoiHa. [lonsgpuzanus miockux
MOHOXpPOMAaTHUYECKHUX BOJIH (JIMHEIHAas1, KpyroBas,
sanmuntudeckas). [lokazatens npenominenus. Crosiune
3JIEKTPOMATrHUTHBIE BOJIHBI. Kilaccudyeckne OnbIThI €
AJIEKTPOMArHUTHBIMH BostHaMu. Dddext dorepa s
AJIEKTPOMATrHUTHBIX BOJIH.

OHeprus EeKTpOMarHuTHbIX BoJH. Teopema IloiiHTHHTa,
BeKkTOp [lofiHTHMHTa. IHTEHCUBHOCTB 3JIEKTPOMAarHUTHOMN
BOJIHBI. MIMITyJIbC BOJIHBI M 1aBJIEHUE HA CTEHKY.

Bcero ayiuTopHbIX 4acoB

2 | 4 |0

Owntaiin

0 0 0

JJIeKTPOMAarHUTHBIE BOJIHBI.
Wznyuenue npwxkyierocs 3apsaa. [lone nzmydenus aumosns.

Bcero ayiuTopHbIX 4acoB

2 | 4 |0




BonroBas 30Ha. MOIIHOCTH TUTIONBHOTO H3TydeHHS. DPPeKT
BasuiioBa-Uepenkosna.

OTtpaxkeHHe U MPETIOMIICHUE TUIOCKOM BOJHBI HA TPAHUIIE
paszzena AByX AMAJIEKTPUKOB. 3aKOH OTPAXKEHUS U
npenomIieHus: BOJHEL. [1oIHOE BHYTpEeHHEE OTpaKeHHE.
Koadduruent orpakeHus u mpormycKaHusi BOJIHBI TPH
HOpPMaJIbHOM MAJCHUU HA TPAHUILY pa3jena.

Ownutaiig

0 0 0

5 I[Ipuban:keHue reoMeTpuueckoi onTUKU. OCHOBHBIE Bcero ayiuTopHbIX 4acoB
(¢oTromerpuyecKkHe BeJHYHHBI. 2 | 4 [0
[Tpubnmxenne reoMmeTpudeckoit onTHKH. CBETOBBIE TyYH. Owniaiin
Onrtuueckas anvuHa mytd. [Ipuanun depma. 0 0 0
IlenTpupoBanHas onTuueckas cucrtema. KapauHaibHble TOUKH
Y TJTOCKOCTH ONITUYECKOW CUCTEMBI. JIMHEHHOE MoTnepevHoe
yBenuuenue. Onruyeckas cuwia cuctemsl. [loctpoenue
n3oopaxenus. Dopmyna HeroToHa.

Tonkas nmuu3a. oKycHOE paccTOSHUE TOHKOU JIMH3HI (6€3
BbIBO/1a). OcHOBHBIE (hoTOMeTpHueckue BeanunHbl. Kpuas
OTHOCHUTEJILHOM CIEKTPAJIbHOW YyBCTBUTEIBLHOCTH TJ1a3a.
JlamMGepTOBCKMI NCTOYHHK.

6 SBjieHue uHTepdepeHIIMU JIeKTPOMATHUTHBIX BOJIH. Bcero ayiutopHbIx 4acoB
SIBnenune nHTEpPEPEHIINH HIEKTPOMATHUTHBIX BOJIH. 2 | 4 [0
WuTepdepeHius miocKkux MOHOXPOMATHUYECKUX BOJIH. Omnnaitn
PaccrosiHre Mexxy nHTEpEepeHIIMOHHBIME MTOJIOCAMHU. 0 0 0
Bpemennas korepeHTHOCTh. KBa3UMOHOXpOMAaTUUECKUH CBET.

Ilyr BosH. CriekTpasnbHOE pa3iiokeHue. Bpemst KorepeHTHOCTH,
JUTMHA KOT€PEHTHOCTH (JIJTMHA ITyTa).

7 SIBjieHue uHTepdepeHINH JTEKTPOMATHUTHBIX BOJIH Bcero ayiutopHbIx 4acoB
IIpocTpaHcTBEHHAs! KOTEPEHTHOCTD. POJIb KOHEUHBIX pa3MepoB | 2 | 4 | 0
ncrounrka. OneiT FOHTa (¢ y3K0M M MIUPOKO# mienbio). Paguyc | Onnaiin
1 00BEM KOTEPEHTHOCTH. 0 0 0
Crnioco6s1 Habmo1eHust HHTepdepeHInn cBeta. buzepkana
@penens, ounpuzma Openers, 3epkano Jlnoiina.

8 SIByieHne uHTEepdepeHnn 3TeKTPOMATHUTHBIX BOJIH. Bcero aynutopHbIX 4acoB
WuTepdepenius npu oTpaxkeHUH OT TOHKUX MIACTUHOK. 2 | 4 [0
[Tosiochl paBHOI'O HAKJIOHA U TIOJIOCH! PABHOM TOJILUHBL. Omnuaiin
Konbsua HetoTona. [IpocBeTienune onTuku. 0 0 0
Wutepdepomerp Maiikenscona. OnbiT Maiikenscona-Mopim.

Omneit ®u3zo.
MmuoromnyueBas unrepdepenuus. Mareppepomerp Pabpu-
ITepo.

9-15 BoJsiHoBas onTHKa 14 28 0

9 JAudpakuus cBera. Bcero aynutopHsix 4acoB
Hudpaxuus ceera. Bonnosoii napamerp. [Ipunuun ['roiirenca- | 2 | 4 | 0
Openensa. Uarerpan Kupxroda. 3ousr @penens. 'paduyeckoe | Ounaiin
cioxxenue aMnty. Judpakuus Openens Ha Kpyriom 0 0 0
OTBEPCTHH U HA KPYIJIOM JIUCKE.

10 JAndpakuus cBeta Bcero ayiuTopHBIX 4acoB




Hudpaxims Openens Ha Kpae MOITYIUIOCKOCTH U Ha LIEIH. 2 | 4 [0
Cnupans KopHto. Ounaiin
Hudpaxus Opaynrodepa. Judpakius Ha y3KOM HIEITH. 0 0 0

11 Ju¢pakuus csera. Bcero ayiuTopHbIX 4acoB
JudpakiuroHHas pernieTka. YTJIoBas TUCIIEPCUs PEIICTKH. 2 | 4 | 0
Kpurepuit Panes. Pazpemaromias cuna pemeTkH. Owunaiin
Hudpakums peHTreHoBCKuX j1yueid. @opmyina bparra-Byneda. | 0 0 0
Meroasl pEeHTT€HOBCKOTO aHAJIM3a.

[Nonorpadus (3nemMeHTapHbBIC TPEICTABICHHUS ).

12 [Moasipu3anus ceera. Bcero ayutopHbIx 4acoB
Ionsapuzanus ceera. ECTeCTBEHHBIN U MONAPU30BAHHBIN CBET. | 2 | 4 [0
YactruHo nonsipuzoBaHHbIi cBeT. [lonsipuzaropel. CTeneHb Ownuaiin
nosisipu3anuu. [lonsiprusanus npu OTpaKeHUM U MPENTOMIIEHUU. | () 0 0
VYron bproctepa.

JIBOifHOE JTy4enpesoMIIEHHE B OTHOOCHOM KpHUCTaJlJIE.
OOBIKHOBEHHBIN ¥ HEOOBIKHOBEHHBIH JTyuu. X011 Ty4uei B
OJIHOOCHOM KpucTaiie. [IoHATHE O BOJIHOBBIX M JIyU€BbIX
MTOBEPXHOCTSAX.

13 Ioasipuzanus cBera Bcero ayauTopHbIX 4acoB
WuTepdepenys monspu3oBaHHbIX dydeid. [Ipoxoxnenne 2 | 4 [0
TUIOCKOMOJISIPU30BAaHHOTO CBETA Yepe3 KPUCTAILTHUECKYIO Omnunaitn
IUTACTUHKY. [11acTUHKY B 4€TBEPTH BOJIHBI U B MIOJIBOJIHBI. 0 0 0
HckycctBennoe nBoiiHoe ydenpenomieHue. Iddext Keppa.

Bpamienue miockocT nonisipusannu (€CTECTBEHHOE,
MarHuTHOE).

14 JMucnepcus cBera. Bcero ayauTopHbIX 4acoB
Jucnepcus cBera. DneMeHTapHasi TECOpUs TUCIIEPCUH. 2 | 4 | 0
KommekcHas nuanekTpudeckas IpOHUIIAEMOCTh BEIIeCTBa. Ownnaitn
KpuBble qucnepcuu v MoOrIoneHue CBETa B BEIIECTBE. 0 0 0
BonnoBoit maket. ['pynmnoBasi CKOpocTb.

15 IMorsomenue cBera. Paccesinue cBera. Heiuneiinbie Bcero ayiutopHbIX 4acoB
ONTHYECKHUE SABJICHHS. 2 | 4 | 0
[Tornomenue cBera. 3akoH byrepa. Koagpunuent Ownutaiin
MOTJIOIICHUS. 0 0 0
Paccesnue ceta. 3akoH Panes. MonekynspHoe paccestHue.

KoMOuHanmmonHoe paccesiHue.

Henunennpie ontuyeckue spienus. Henuuelinas
MOJISIPU30BAaHHOCTH BemiecTBa. CaMo(OKyCHPOBKaA JIa3epHOTO
usnyudeHus. [ eHepanus BTopoil rapMoHUKH. BeIHY)KaeHHOE
paccessaue Manenpmtama-bpuinttossa

1-15 BoJinbl M onTuka. PU3NPAKTHKYM 0 0 30

1-15 JJIeKTPOMarHUTHbIE BOJIHBI. ['eoMeTpuyeckasi onTuka. Bcero aynutopHsIx 4acoB
MMoasipusanus. 0 | 0 | 30

Ownnaitn
Pabota 1.1. MccnenoBanue aIeKTpPOMarHUTHBIX BOJIH. 0 0 0

Pabora 1.2. PactipocTpaHeH#e 2J€KTPOMAarHUTHOTO HMITYJIbCa




B Kabere.

Pabota 1.3. V3ydenue 3puTebHON TPYOHI.

PaGora 1.4. MounenupoBanue TeneoObEeKTHBA.

Pabota 1.5. MccnenoBanue qucnepcuu CTEKISTHHON MPU3MBI.
Pa6ota 1.6. 3y4yeHue nonspu3oBaHHOTO CBETA.

Pabota 1.7. I3ydenne ecTeCTBEHHOTO BPAIICHHsI TUIOCKOCTH
MoJIsIpu3anuu.

Pabota 1.8a. MI3y4yeHre MarHuTHOTO BpaIIeHUs TIIOCKOCTH
MoJIsIpu3anuu.

Pabota 1.86. 3yueHne MarHuTHOTO BpalieHUs TUIOCKOCTH
MoJIsIpu3anmnu.

Pa6ota 1.9. 3ydenue siBneHus: GoTOyNpyrocTH.

2. Nntepdepennus creta.

Pa6ota 2.1. U3yuyenue untepdepeHIuu ¢ MOMOILBIO OUITPU3MBI
Openens.

Pab6ota 2.2. U3yuyenue unrepdepeHnu MeTo10M KOJIerl
Herotona.

Pabota 2.3. M3yuyenue unrepdepenunu B cxeme FOura.

Pabota 2.4. U3yuenne uarepdepomerpa MaiikeabcoHa.

Pabota 2.5. U3yuenue unrepdepomerpa Maxa.

3. udpakuus cera.

Pabota 3.1. M3yuenne natepdepeninn u qudpakium ¢
MIOMOIIIBIO JIa3epa.

Pabota 3.2. VccnenoBanue qudpakinu CBeTa Ha YIbTPa3BYKeE.
Pa6ota 3.3. 3yuenue oTpaxarenbHON TUPpaKIInOHHON
peIIeTKH.

PaGora 3.4. U3yuenue dazoBoi AUPPaKIIMOHHON PEIIETKH.
Pa6ota 3.3. Uatepdepenuns u nudpakmus B onsite KOHTA.

4. Moy IbHBIN IPAKTUKYM.

Pab6ota 4.1. I'eomeTpuueckas ontuka u GoTomeTpus.
Pabota 4.2. Uatepdepenmms.

Pa6ora 4.3. 3akoHOMepHOCTH AUPPAKIIUH.

Pabota 4.4. ludpaxmus @paynrodepa.

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OILIUA:

Oo6o03na | [loiHOe HaMMeHOBaHME
YyeHue

oK DNEeKTPOHHBIN Kype

[IM [ToTHOTEKCTOBBIN MaTepualn
I1JI1 [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-marepuansl

AM Aymo-marepuasl

[Ip3 [Ipe3enTaunu

T TecTsl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTePUAIIbI
nC NHTEpaKkTUBHBIN CalT




TEMBI JIABOPATOPHBIX PABOT

Henean

Tempbl 3ansaTuii / Conep:kaHue

4 Cemecmp

1-15

DJIeKTPOMarHuTHbIE BOJIHBI. ['eoMeTpuyeckasi ONTHKA.
Hoasipusanusi.

Brimonnenune 1a00paTopHbIX pabOT MO HHAUBUAYATEHOMY
rpaduKy U3 HUKETPEBEICHHOTO CITUCKA.

Pa6ota 1.1. MccnenoBanue 37€KTPOMAarHUTHBIX BOJIH.
PaboTa 1.2. PacnpocTpaHeHue 3JIeKTpOMarHUTHOTO UMITYJIbCa
B Kabere.

Pa6ota 1.3. V3ydenwne 3puTebHON TPYOHI.

Pa6ora 1.4. MonenupoBanue Teneo0OhEeKTHBA.

Pa6ota 1.5. MccnenoBanue qucnepcuul CTEKISTHHON MPU3MBI.
Pa6ota 1.6. 3y4eHue nonspu3oBaHHOTO CBETA.

Pa6ota 1.7. I3ydeHne ecTeCTBEHHOTO BPAIICHHSI TNIOCKOCTH
MOJIAPU3ALUH.

Pabota 1.8a. MI3ydyeHrne MarHuTHOTO BpaIieHUs TIIOCKOCTH
MoJIsIpu3anuu.

Pabota 1.86. 3yueHne MarHuTHOTO BpaIIeHUs TUIOCKOCTH
MoJIsIpu3anunu.

Pa6ota 1.9. 3ydenune siBneHus: GOTOYNPYroCcTH.

2. Untepdepennus creta.

Pa6ora 2.1. N3yueHune uHTEpPEPEHIINU C TTOMOIIBIO
ounpusmel Openens.

Pabota 2.2. U3yuenue uurepdepeHnu MeTo1I0M KOJIell
Herotona.

Pa6ota 2.3. U3yuyenue unrepdepenunu B cxeme FOnra.
Pabota 2.4. N3yuenne unrepdepomerpa MaiikeabCoHa.
Pabota 2.5. U3yuenue unrepdepomerpa Maxa.

3. dudpakuus cera.

Pa6ota 3.1. M3yuenne unrepdepenninu u qudpakivm ¢
MIOMOIILIBIO JIa3epa.

Pa6ota 3.2. MccnenoBanue qudpakiiny CBeTa Ha yIbTPa3BYKeE.
Pabota 3.3. 3yueHue oTpaxarenbHO TUPPaKIIHOHHOMI
pEIIeTKH.

Pa6ora 3.4. U3yuenue dazoBoii AUPpaKIIMOHHON PEIIETKH.
Pa6ota 3.3. Uatepdepennus u nudpakmus B onbite KOHTA.

4. Moy TbHBIN IPAKTUKYM.

Pab6ota 4.1. 'eomeTrpuueckast ontuka 1 GOTOMETPHSL.
Pabota 4.2. UaTepdepenmms.

Pa6ora 4.3. 3akoHOMepHOCTH AUPPAKIIHH.

Pabota 4.4. ludpakius @paynrodepa.

TEMbI CEMMHAPOB

Henean

Templ 3anaTuii / Conep:kaHue

4 Cemecmp




1-2 yIpyrue BOJHBI
berymue ynpyrue BoiaHbl. CTOSYME BOJHbI

3-5 DJIEeKTPOMAarHUTHbIE BOJIHbBI
DneKTpoMarHuTHbIC BOJIHBL. M3imydenue aumnons. Dddext
Jlomiepa ajis cBeta. ['eoMmeTpuyeckas onTuka. @OTOMETpHS.

6-8 uHTepdepeH s CBeTA

OmnpiT FOHra (¢ y3K0# 1 IIMpOKOH 1menbo). Panunyc n oobem
KOT'€pEHTHOCTH.

CrniocoOb1 HaOMIOeHNST MHTEpepeHIn CBeTa. busepkana
Openens, ounpuzma Openenst, 3epkano Jlioraa.

9-10 Judpakuus ceera

Hudpaxius Openens Ha KPYTJIoM OTBEPCTHH U HA KPYTJIOM
mucke. udpaxmust @penens Ha Kpae MOIYIUIOCKOCTH U Ha
mienu. Cnmpans KopHhto.

Hudpakmus Opaynrodepa. Jndpakuns Ha y3KOH MIESITH.

11 JAuppakunonHas pemerka

VYrnosas nucniepeus pemerku. Kpurepunii Pases.
Pa3pemaromas cuia pemerk.

Judpakuus peHTreHOBCKHX nydeit. @opmyna bparra-Bynsoda.
MeTo bl pEHTTEHOBCKOTO aHAIN3A.

12 -13 | loasipuzaums cBeTa

EcrecTBeHHBIN U NOJIAPU30BAHHBIN CBET. HacTUUHO
noJsisipu3oBaHHbii cBeT. [lonspusaropsl. CTeneHb
nossipusanuu. Homsapusanys npyu OTpaskeHUU U NMPEIOMIICHUN.
VYron bprocrepa.

JIBOMHOE JIy4eTpEeIOMIIEHUE B OJJHOOCHOM KPUCTaJLIE.
OOBbIKHOBEHHBIN U HEOOBIKHOBEHHBIH JTyun. X0 Jiydyel B
OJIHOOCHOM KpPHCTAJLIE.

14 -15 | Aucnepcusi cBera

DneMeHTapHas Teopus aucrnepcuu. KommiekcHas
JUDJICKTPHUYICCKAsA MPOHULIAEMOCTDb BEIICCTBA. KpI/IBBIe
JIACTIEPCUM U TIOTJIOLIEHHUE CBETA B BELIECTBE.
BosiHoBO# naker. ['pynnoBas CKOpOCTb.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

JlekM YUTAOTCA B CHENHMAIM3HPOBAHHOW MYJIBTUMEIUHHOW (u3mueckoi ayautopuu. B
CUTyalluu, €CIU M3-3a YXYIIUICHHUS SIUAEMHUOJIOIMYECKON OOCTaHOBKH, JIEKIUH IEpPEBOAATCA B
JUCTAaHIIMOHHBINA (popMaT, OHU MPOBOASATCS C UCHIOIB30BAHUEM CHEIHAIN3UPOBAHHOIO MPOTPaAaMMHOIO
o0OecrieyeHHs U CO3JIaHHBIX Ha KadelIpe dIeKTPOHHBIX KOHCIEKTOB JIEKIMH U 3JIEKTPOHHBIX
npe3eHTanuii. [IpenogaBatensmu kadenpsl oOmiei GU3MKK PEryiasipHO MPOBOAATCA TEMaTHUECKHE
TECTUpPOBaHUs (BKJIOYas BXOJHOE TECTUPOBAaHME OCTATOYHBIX 3HAHWi), IeIb KOTOPBIX —
CTUMYJIUPOBAaHHE CTYJIEHTOB K TIIOCTOSHHOH pa0oTe Ha BCeX BHMJAX ayIUTOPHBIX 3aHATUH U
PETYJISIPHOTO BBIIIOJIHEHUS CTYJIEHTAMH CEMECTPOBOIO JOMAIIHETO 3a/1aHNU.

Kaxnaplii pa3gen TeCcTOB COAEPXKHUT OT 6 10 8 NUAAKTUYECKUX E€IUHMI], YTO I103BOJISIET
MOJICTpauBaTh TECT MOJ KOHKPETHYIO 33/auy, CTOSIIYIO Mepes MIpernojaaBarenaeM. B 3aBucumoctu ot
CUTYyalluu, MpenojaBaTesib MOXKET BapbHUpOBaTh YUCIIOM 3a1ad B tecte (0T 1 10 20), HEOOXOIUMBIX
JUTSL TIOJTYYCHUS TTOJI0KUTEILHON OIICHKU (3a4eTa), BpeMEeHeM ero mpoxoxaeHus (ot 10 muHyT 10 2



yacoB). [1o pe3ynbraTtam TecTa COCTABJISIETCS MPOTOKOJ ¢ MH(POPMAIIUEH 0 KaKIOM CTyaeHTe (BpeMs
paboThI, OOIIHI OaI, KaKue 3aJaHus PEIICHBI YCIICITHO).

7. ®OHJI OHEHOYHBIX CPEJICTB

@DOHJ] OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIIeUrBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIHMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSITHNA TEKYUIETo,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJISI IO JUCIUILINHE.

Ces3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU W (HOpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MIpe/icTaBjeHa B CIEAYIOLIeH Tadnuiie:

Komnerennus NuaukaTopsl 0CBOCHUS ATTeCcTAMOHHOE MEPONIPUATHE
(KII 1)
YK-1 3-VK-1 9, KU-8, K1-15, x.p-7, k.p-14
V-VK-1 9, KU-8, K1-15, x.p-7, A3-15,
K.p-14
B-VK-1 3, KH-8, KN-15, x.p-7, A3-15,
K.p-14
YKE-1 3-VKE-1 9, KU-8, K1-15, x.p-7, k.p-14
Y-YKE-1 9, KU-8, KU-15, k.p-7, k.p-14
B-VKE-1 9, KU-8, K1-15, x.p-7, A3-15,
K.p-14

Ixanpl oeHKH 00pa3oBaTeIbHbIX JOCTHKEHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax orT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOrO Oajljla BKIIOUYMTENLHO. MTorosas aTTecranuAa I10 JUCHUIINIMHE OLICHUBACTCA IIO 100-
0aJUTbHOM IIKae W MPEeACTaBIsIeT co00i cymmy OaiioB, 3apabOTaHHBIX CTYJIEHTOM IPHU BBITIOJTHEHUT
3a/IaHMM B paMKax TEKYIIETO W MPOMEKYTOYHOTO KOHTPOJIS.

Nrtorosas olieHKa BBICTaBISAECTCS B COOTBETCTBUHU CO CIEAYIOIICH IIKAJIOM:

Cymma Oruenka no 4-ex Ornenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OaJUILHOH IIKAJIE ECTS Y4eOHOU TUCITUTIIIUHBI

OHCHKa «OTJIMYHO» BBICTABJISICTCS
CTYJIICHTY, €CII1 OH TJIyOOKO M IIPOYHO
YCBOMJI IPOTPaMMHBIH MaTtepual,
HCUEPIIBIBAIOIIIE, TOCIIEIOBATEIIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO ero
M3JIaraet, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPapHIECKOM

JIMTEPATYPHI.
85-89 B O1leHKa «XOPOII0» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepual, TpaMOTHO U IO CYLIECTBY

4 — «xopouio»
H3Jaract €ro, He JOIyCKasa

70-74 D CYILIECTBEHHBIX HETOUHOCTEHN B OTBETE
Ha BOIIPOC.
65-69 OreHKa «yI0BJIETBOPUTEIBHOY

BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT
60-64 E 3HaHHA TOJIBKO OCHOBHOI'O MaTcpuajia,




HO HE YCBOWJI €T0 JIETAICH, TOIMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBUJIbHBIC
(hopMyTUPOBKH, HAPYIICHUS
JIOTUYECKOM TT0CIeI0BATENLHOCTH B
M3JI0’)KCHHMH NPOrPaMMHOI'0 MaTepHaia.

OneHka «HEYJOBIETBOPUTEIBLHO»
BBICTABJISIETCS CTYEHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
IIPOrpaMMHOr0 MaTepuana, JOIyCKaeT
Hinke 60 2- F cymecTBeHHble ommOku. Kak mpasuino,
«HEYO0B71eMEOPUMETLHOY OLICHKA «HEYOBJIETBOPUTEIBHO
CTaBUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JIOTIOJHUTEINIBHBIX 3aHATHI 10
COOTBETCTBYIOLIEH AUCLMILINHE.

8.  YUEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCLHMUILINHBI

OCHOBHAA JIMTEPATYPA:

1. 53 183 3apaum no ob1ueit Gpusmke : yauedHoe nocodbue A By30B, Mocksa: bunom. Jlabopatopus
3HaHui, 2012

2. 535 JI12 JIaGopaTopHbIif MpakTUKyM Kypca oOmieit ¢pusuku. Pa3nen "BonHoBas ontuka" : yueOHoe
nocooue , Mocksa: HUSTY MU®U, 2012

3. DU JI12 JlabopaTopHblif TpakTUKYM Kypca obuieit ¢pusuku. Pasnen "BonHoBas ontuka" : yuebHoe
nocooue , Mocksa: HUSITY MU®U, 2012

4. 91 C 12 CoopHUK BOIPOCOB | 3a1a4 1o obmei pusuke : , Cankr-IletepOypr: Jlans, 2022

5. 53 C12 CoopHHK BOIIPOCOB U 3a/1a4 10 0011en gpusuke : yueoHoe mocooue, Cankt-IlerepOypr:
Jlann, 2013

6. 53 C12 CoopHHK BOIIPOCOB M 3a/1a4 10 o01IeH gusuke : yueOHOe nocodbue, Cankt-IletepOypr:
Jlans, 2016

7. 53 C12 Kypc o6meit ¢pusuku Ku.4 Bonnsl. Onrtuka, , Mocksa: Actpens, ACT, 2007
8. 535 JI12 Jlaboparopuslit nmpaktukyMm "Ontuka" Y.1 , , Mocksa: MU®U, 2009

9. O JI12 Jlabopatopuslit npaktukyMm "Ontuka" Y.1 , , Mocka: MUOU, 2009

10. DU JI12 JlabopaTtopusiit mpakTukyMm "Ontuka" Y.2 , , Mocksa: MUDU, 2009

11. 535 JI12 Jlabopatopuslit npaktukyM "Ontuka" Y.2 , , Mocksa: MU®U, 2009

12. 535 JI12 Jlabopatopusrii npaktukyM "Ontuka" 4.3 , , Mocksa: MU®U, 2009

13. DU JI12 JlaGopatopuslii mpaktukyM "Ontuka" Y.3 , , Mocksa: MUOU, 2009



14. DU JI12 JlaGopaTOpHBIi MPaKTUKYyM Kypca oOiet ¢pusuku. Pasnen "Ynpyrue BosHbl" : yueOHOE
nocobue st By3oB, E. JI. BoBuenko [u 1p.], Mocksa: HUAY MU®DU, 2011

15. 681.7 3-55 Jlaboparopnas padota "Hzyuenue unteppepomerpa @adbpu-Ilepo" : yuedbnoe nocodue
st By30B, E. E. 3emckos, H. I1. Kanamnukos, J[. A. Camapuenko, Mocksa: HUAY MU®DU, 2011

16. 53 A42 Metoabl OLIEHKH MOTPEIIHOCTEN pe3yJIbTaTOB MPSAMBIX U KOCBEHHBIX U3BMEPEHUN B
nabopatopusx Gpu3nyecKkoro npakTukyma : YuyebHo-metoauueckoe nocooue, E. H. Axcenosa, H. K.
I'acaukos, H. I1. Kanamunkos, Mocksa: MU®H, 2009

17. D1 JI12 JIa6opatopHslii npakTukyM "Onrtuka" (A5 BBIIOJHEHHS HAa MOAYJIbHBIX YCTAHOBKAX) :
yuae0. mocobue ams By308B, pe. : . A. Camapuenko, Mocka: MUDU, 2008

18. 535 JI12 Jlaboparopuslii mpakTUKyM "Ontuka" (1)1 BBIMTOJTHEHUS HA MOIYJIBHBIX YCTAHOBKAX) :
yuebHoe rmocobue ais By30B, pea. : J. A. Camapuenko, Mocksa: MU®U, 2008

19. 534 JI12 JlabopaTopHblii MpakTUKYM Kypca obmieit dusuku. Pazaen "Yopyrue Bonsbl" : yueOHOE
nocobue 11 By30B, pen.: B. H. Urnatos, /1. A. Camapuenko, Mocksa: HUSTY MU®DH, 2011

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 535 I'67 Kypc obmieit ¢pusuku. DneMeHTHl BOTHOBOW ONTHUKH. PacripocTpaneHue cBera :
VYuyeb.mocobue, ['opbaues JLII., M.: MUDU, 1997

2. 534 179 DneMeHThI HEIMHEHHOM ONTUKU. Y TapHbIE BOJIHBI (3JIEMEHTApHbIE TPECTABICHUS)
VYuyeb.nmocobue, Jlyoosuk B.M., M.: MUDU, 1994

3. 535 b93 Ontuka : yueObHnoe nmocodue amns By3oB, E. 1. Bytukos, MockBa: Beicias mkona, 1986
4. 535 JI22 Onruka : Yue0. mocobue s By3oB, Jlanacoepr I'.C., M.: Hayka, 1976

5. 53 K78 Bomnsr : , . Kpaydopa, Mocksa: Hayka, 1984

IMPOTPAMMHOE OBECITEYEHUE:

CrnenanbHOE MporpaMMHOE oOecriedeHre He TpedyeTcs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CHeI_II/IaJ'IBHOC MaTCPHUAJIbHO-TCXHUYCCKOC obOecrieueHre He Tpe6yeTc;I

10. YYEBHO-METOAMYECKHME PEKOMEHJIALMU JJIA CTYAEHTOB



Metoandeckre peKOMEHIAIUH [l YCBOCHHUS TEOPETUYECKOT0 Kypca.

JInst yCHenmHoro u3yudeHus: Kypca oOmied (Gu3MKM Ha MIAQAIINX Kypcax U TMOJATOTOBKH K
W3YYEHUIO KYpPCOB TEOPETHYECKOW (u3uku mpu OOyYeHMH B HMHCTUTYT€ Ha CTaplInX Kypcax
HEOOXOIMMO TIPHUICPKUBATHCS OINpPENSIEHHOH MeTonuKu 3aHsATHi. OCHOBHOE YCIIOBHE ycliexa —
CHCTEMaTHYECKUE 3aHATHSI.

[Toutn Oecmosie3HO TOJBKO YHTATh JHOO0OW y4eOHHMK, €ro HYKHO KOHCIEKTHpPOBAaTh, T. €.
3aMMchIBaTh CamMoe€ TJIaBHOE U3 TOT0, YTO BBl MOHSUIM (3alMCHIBAaTh HAJ0 CBOU MBICIH, a HE TEKCT
yueOHHKa). Bce, 4YTO OCTalloCh HEMOHATHIM, HAAO0 Ha OmkaiiiieMm 3aHATUM (JIEKIHS, CEeMHHap,
nabopaTtopHasi paboTa) cnpocuTh (TOCIIe ATOr0 3amucaTh CaMoO€ IJIABHOE W3 BHOBb IOHATOrO, a
OCTaBIIIeeCs] HESICHBIM — Tak ObIBaeT! - mepecnpocuts). Ecnu gaxke 1enslii pa3aen octancs HEsICHBIM,
3TO HE MOoKa3aTesb BAIIUX CIIOCOOHOCTEH; CKOpee BCETO BHI €IlIe HEe HAa4ajlH 337aBaTh BOIPOCH! cede u
OpyruM. A u3yduTh GU3HKY 03 BOIIPOCOB: 3a4eM?, modyemy?, OTKyaa? — HEBO3MOXKHO.

BoiBosbl, BcTpewaromuecs B Kypce (Y4yeOHMK, JIeKUHMs), HEOOXOAMMO MpoJesaTh
CaMOCTOSITENILHO (CIyCTSI HEKOTOPOE BpeMs Iociie MPOopabOTKHW U HE 3arjsiblBas B KOHCIEKT WU
y4eOHHUK).

[locme Toro kak BBl HAy4YWINCh JaBaTh omnpeaeneHus ((PU3NYeCKd NPaBUIBHO H
rpaMMaTH4YeCKH BEpPHO), 3alUChIBaTh WX MaTeMaTH4ecKH, (HOpMyIHpOBaTh CBOMMHU CIIOBAaMHU H
3aMuChIBaTh GU3NYECKUE 3aKOHBI, OOBSACHATH, TJ€ U KaK OHH MPUMEHSIOTCS, MOXKHO CYUTATh U3YUCHHE
JAHHOTO pas3zena 3akoHYeHHbIM. [IpopalaTbiBasi Marepuai, TIIOJIE3HO TII0JIb30BaThCSl Pa3HBIMU
y4eOHUKaMHU.

[Iporpamma Kypca W CEMECTPOBBIM KaJCHIAPHBIM IJIaH COCTaBJICHBI TaK, YTO TEMBI
CEMHHAPCKHUX 3aHATUH CIEIYIOT CTPOro 3a TemMaMu JieKinui. IloaroToBUTBHCS K OYepeTHOMY
CEMHUHApPCKOMY 3aHSATHIO- 3TO, MpPEXKIE BCEro, MpopadboTaTh JIEKIMOHHBIA MaTepuaj, COIJIacHO
METOJIMYECKUM PEKOMEHIAIMsIM, TaHHBIM BbIllle. Bce HEBBISICHEHHBIE BOIMPOCHI TEOPUH MOXKHO (U
HY’KHO) 3a/1aTh MpENoAaBaTeNl0 B Hayalle CEeMHUHApCKOro 3aHaTua. Ha cemuHape, kak MpaBHIIO,
pa3buparoTcs BONPOCHI UM KaueCTBEHHbIE 3aJaud, Jarolllie BO3MOXKHOCTh Ooiiee IIyOOKO MOCTUYb
M3y4aeMmblil pazzmen kypca. Kpome Toro, Ha ceMuHape ydyaT MpaBUIBLHO CTaBUTh W peIlaTh 3a/1ayM,
aHaM3UpOBaTh peuieHue 3axad. [lo mOpolIeHHOM Ha CceMUHape TeMe JarTcs 3aJadd it
CaMOCTOSITENIFHOTO (ZOMAIITHET0) pelIeHusl. Y CBOCHHE Kypca BO MHOT'OM 33aBHCHUT OT OCMBICIEHHOTO
BBITIOJTHEHUS IOMAITHETO 3aJ[aHUsl, BJlyMUYNBOTO PEIICHHsI OOJIBIIOTO KOJIMYECTBA 3a1a4.

[Ipu pemenun 3aaay 11€51€c000pa3HO PYKOBOJCTBOBATHCS CIAEAYIOIMMU IpaBuiamu. [lpexnae
BCEr0 HY>KHO XOPOIIIO BHUKHYTH B YCJIIOBHE 3aJ]auH, 3alUCaTh KPATKO €€ yCIOBHE.

Ecnu mo3Bonser xapakTep 3adaud, O0Os3aTENbHO CHeNaiiTe PUCYHOK, TMOSCHSAIOIIUN ee
CYIITHOCTh. 32 peAKMMH HCKIIIOUEHHUSIMH, Kax/1as 3a/1a4ya T0JKHA ObITh CHayalla pelieHa B oOIIeM BHIe
(1. e. B OyKBEHHBIX O0O3HAYEHHSX, & HE B YHUCIAX), MPUYEM HCKOMas BEJIMYMHA JOJDKHA OBITh
BEIp2)KEHA uepe3 3aJaHHble BeMWYWHBL [lomydnB pemieHue B OOIIEM BHIE, HYXHO MPOBEPUTH,
MPAaBUJIIBHYIO JIM OHO MMEET pa3MepHOCTh. Ecim 3TO BO3MOXHO, HCCIIEI0BATh TIOBEJCHNUE PELICHUS B
MpeeNbHBIX clydasx. B Tex ciydasx, Korja B MpoLecce HaX0XKICHUS HCKOMBIX BEIMYMH MPUXOIUTCS
pemaTh CHUCTEMY HECKOIBKHX TPOMO3AKHX YpaBHEHHWH (KaK, HampuMep, 4YacTo OBIBACT IIpH
HaXOXJEHUH TOKOB, TEKYIIMX B CIOXHBIX Pa3BETBICHHBIX LEMAX), LejaecooOpa3Ho cHauyana
MOJICTABJATh B 3TH YPAaBHEHUS YHUCIIOBbIE 3HaueHUs KOA(P(GUIMEHTOB U JHIIb 3aT€M OMNPENeNATh
3HAYEHUH UCKOMBIX BEJIMYUH. Y OCIUBIINCH B MPABUIHLHOCTH OOILErO pelIeHHs, MOJCTABISIOT B HETO
BMECTO KaXJI0i U3 OyKB YHMCIIOBbIE 3HaYeHUs1 0003HAUYCHHBIX UMH BEJIMUUH, Oepsi, pa3yMeeTcsi, Bce 3TU
3HAYEHUS B OJHON M TOU K€ CUCTeMe eAuHHIl. Halno MOMHUTH, YTO YMCIOBHIC 3HAUCHUST (PUBNIECKUX
BEITMYMH BCEI/Ia  SIBISIOTCS MPUOTMKEHHBIMH. [TosToMy mpu pacdyerax HEOOXOIUMO
PYKOBOJICTBOBATHCS IPAaBUIIAMHU JEHCTBUH C PUOIMKEHHBIMU YHCIaMU. B 4acTHOCTH, B TIOJTYy4YEHHOM



3HAQYEHUHM BBIYMCICHHOM BEJIIMYMHBI HYKHO COXPAHHUTh MOCIEIHUM TOT 3HAaK, €JIMHUILIA KOTOPOTO
MPEBBIIIACT MOTPEIIHOCTh ITOW BEJIUYUHBI.

Pemenue 3a1au npuHeceT HaUOOJBIIYIO MOJIb3Y TOJBKO B TOM Cllydae, €CJIM yYalUiics peraeT
3a/1aud CaMoOCTOATENbHO. PemuTh 3amauy Oe3 momoriu, 06€3 MOoJCKa3Ku 4acTo ObIBaeT HEJIETKO M He
Bcerja ypaercs. Ho pake He yBeHYaBIIMECS YCIEXOM IONBITKM HAaWTH peElIeHHe, €CIU OHH
MpeANPUHUMAIUCH JOCTATOYHO HACTOWYHMBO, MPUHOCST OIIYyTUMYIO MOJIb3y, TaK Kak pa3BHUBAIOT
MBIIIJICHHE M YKpersiioT Boito. CreayeT MMeTh B BUY, YTO pEHIAIONIyI0 posib B paboTe Haj
3aladyaMu, Kak U BOOOIle B YYCHHH, UTPAIOT CHJIa BOJU U TpyAoirooue. He cnexyer cMmymarbes tem,
YTO HEKOTOPBIE 33[]a4M HE PELIAIOTCS «C X01y». JlOCTOBEpPHO YCTaHOBIIEHO, YTO IIPOLIECC TBOPUECTBA B
00JIaCTH TOYHBIX HayK (@ pelIeHHe 3a/a4 eCTh BUJ TBOPYECTBA) MPOTEKAET IO CIEIYIOUICH cxeme.
CHavasia uAeT NMOATOTOBUTENbHASI CTAAusl, B XOJA€ KOTOPOH YYEHbI HACTOMYMBO HUIET PEIICHHE
npobnemsl. Ecnu pemieHne HaWTH HE ynaeTcs M mpobjema OCTaBlieHa, HACTYMAeT BTOpas CTaaus
(cTamust MHKyOaNUM) — Y4YCHBIA HE TyMaeT O MpodiieMe M 3aHUMAeTCsl IpyruMu Bompocamu. OHAKO
B I[10/ICO3HAHUU TPOJIOJIKAETCS CKpbITasi paboTa MBICIIH, KOTOPAsi 4aCTO MPUBOJUT B KOHEUHOM UTOTE K
TPeTbel CTaJ iy - BHE3AITHOMY 03apEHHIO U MOJIy4YeHHUI0 TpebyeMoro pemeHus. Hy>xHo umets B BULy,
YTO cTaiusl MHKYyOallMd HE BO3HHMKAeT cama co0Oi - Jisi TOro 4YToObl MYCTUTh B XOJ MAIIUHY
0ecco3HaTeNbHOrO, HEOOXOAMMa HAcTONYMBash WHTEHCHBHAas paboTa B XOJe MOATOTOBUTEIHHON
ctaauu. M3 cka3aHHOro BBITEKAET, YTO PELIEHUE 3a/1a4 HU B KOEM CIIydae He CJIelyeT OTKJIaAbIBaTh Ha
MOCJICAHUM Beuep Nepel 3a HATUAMHU, KaK, K COKaJCHMIO, HEPEIKO MOCTYNarT CTyAECHTH. B aToM
ciiydae 0oJjiee CIIOKHBIE M TPUTOM Hambosiee cojaepkaTeNbHbIe W TOJIE3HBIE 3a7add 3aBEJOMO HE
MOTYT OBITh PEILIEHBI.

MeTtoauueckie peKOMEeHIaluu AJisi HOJrOTOBKHU K J1a00paTOpHBIM paboTam.

OcBoeHHE CTYACHTOM J1a00paTOPHOTO MPAKTHKyMa — HE0OXOoJInMMasi COCTaBHasl 4acTh pabOThI
CTYJIEHTa MPU OCBOEHUH Kypca o01iel Gu3uku.

Kaxnplif CTyJeHT 3a OIMH CEeMECTp JOJDKEH BBIINOJIHUTH YHUCIO JabOpaTOpHBIX padoT,
OTIpeIeNIIEMBIX MHIUBHLYaJIbHBIM Tpa(pUKOM.

Kaxxaplil cTyIeHT Iepesl HayaJloM CEMECTpa MOJIy4aeT MOJIHbINA KOMIUIEKT JINTEpaTypbl - HA0Op
KHUT ¢ Ha3BaHueM «JlabopaTopHblil NpakTHKyM». DTOT HA0Op KHUI HEOOXOUM JIJIsl CAMOCTOSITEIIbHOM
(momarHei) MOATOTOBKU CTYJIEHTA K KaXK01 tabopaTtopHoit pabote. Tema ouepenHoit 1abopaTopHOit
paboThl CTyJIEHTa MOXET OmIepeXxaTh JIEKIHOHHBIH Kypc. I[lo 3Toi mpuunMHe omnucaHue Kaxaoi
nabopaTopHOil paboOThl COAEPKUT JOCTATOUYHO MPOpPabOTaHHOE TEOPETUUYECKOE BBEJCHHE, OCHOBHBIC
pacuetHbie QopMmyabl U (opMysdBl pacueTa MOTPEUIHOCTH, MOAPOOHOE omHcaHue JIabopaToOpHOI
YCTQHOBKH, CIIEHapuil NpoBeJeHUs J1abopaTopHOW paboThl, BUABI TaOMI, JUIsI BHECEHHS B HHUX
pe3yJabTaTOB M3MEPEHUH, KOHTPOJIbHbIE BOINPOCHI, JAIOIIME CTYJIEHTY OCYILECTBHTH CAMOKOHTPOJIb
YPOBHSI CBOEH MOJATOTOBKH K padoTe.

dusnueckas 1adopaTopus — MOMENIEHHE MTOBBIIEHHOH omacHOCTH. [103TOMyY, BCe CTYyAE€HTHI B
Hayvaje KaKJI0Tro CEMeCTpa Iepe HayajaoM paboThI B 1a00OpaTOpUu MPOXOIAT HHCTPYKTAX MO TEXHUKE
6e3omacHocTH. Kaxaplil CTylEHT B CHEUUAIBHOM >KypHaje CTaBUT CBOIO MOJANUCh O TOM YTO OH
MPOCITyIIAJI HHCTPYKTAX MO TEXHUKE OE30MacHOCTH pabOoThl B 1a0OpaTOpUU M 00S3YETCS BBIOTHATH
BCE MYHKTBI HHCTPYKTaKa.

1. CTyieHThI HE AOIYCKaIOTCs B 1JaOOPaTOPHIO:

a/ TocJje 3BOHKa,

0/ B BEpXHe o1ekKe.

2. CTyaeHT JOMyCKaeTcsl K BBIMOJHEHUIO pabOThl TOJBKO IMOCIE MPOBEPKH IPEroaBaTesieM
TOTOBHOCTHU CTYJIEHTA.



["'0TOBHOCTB CTY/IEHTA K BBITIOJIHEHUIO JIAOOPATOPHON PabOTHI COCTOUT B CIEAYIOIIEM:

a) MOJTHOCTBIO MOATOTOBIIEHA K c/jaue MpeablIyas padoTa,

0) moAroTtoBieHa TeKymias paboTa, IMOATOTOBKA BKIIOYAET: Ha3BaHHE palOTHI, CXeMy
yCTaHOBKH, paboure (Gopmynsl u (GOpMyIBl Ui pacdyera IMOTPEIIHOCTEH; MepevYeHb MPUOOPOB H
MIPUHAJJIEKHOCTEH (TEXHUUECKHE XapaKTePUCTUKH 3alOIHIIOTCS B 1a00paTopun); MepedeHb 3aJaHuii
1 TaOJIUIBI U1 MIPSIMBIX U3MEPEHU;

B) 3HaHHE HKCIIEPUMEHTA U TEOPUHU JAHHON PabOTHI B paMKaxX OMUCAHUS PaOOTHI B IPAKTUKyME
1 yuyeOHHKa 10 Kypcy o01en Gu3nku.

3. CTyneHT He JoIycKaeTcsl K BBIIIOJHEHUIO padoThl, eCllu:

a) OTCYTCTBYET J1a00paTOPHBIN KypHAT UIH YKa3aHHbBIE B ITYHKTE 2-0 3aMKCcH B HEM,

0) CTylIeHT He 3HAeT TEOpUU pabOTHl B PAMKaxX TEOPETUYECKOTO BBEJICHHS B MPAKTHKYyME U HE
MIPE/ICTABISET OTUYETINBO, YTO U KAKUM METOJIOM OH Oy/AET U3MEpSTh;

B) UMeeTcs 00Jiee OAHOM HECTAaHHON PabOoTHI,

') HE MOATOTOBJICHA K CAa4de MpeAbIayIas padoTa.

4. CTyneHTbl, HEIOMyIICHHBIC K BBIMOJIHEHUIO IO T1.1.1-a, 3, BBIMOJHSAIOT pabOTy B 3a4E€THYIO
HEJIEIIIO.

5. CryaeHTaM, TPOMYCTUBIIUM 3aHSATUS MO yBAXUTEIbHBIM MPHUMHAM (MMEETCs JOMyCK U3
JIeKaHaTa), MPEeIOCTaBUTh B TEYEHHE CEMECTpa BO3MOXHOCTh BBIMIONHEHHUS pPaboThl. J[mst »TOTO
IperoiaBaTeNb TOJKEeH B TJAOOpaTOPHOM JKypHaJle CTy/IEHTa CAENaTh 3alluCh ¢ MPOChOON TOMYyCTHTH
CTyJIeHTa B yI00HOE JJI CTYACHTa BPEMs K BBITIOJIHEHUIO PAOOTHI.

6. B TedyeHHWe OMHOTO 3aHATHS JIONMYCKAeTCS BBITIOJHEHHE HE Oojiee OHOW JIabopaTOPHOM
paboTHI.

7. He nomyckaercsi coBmecTHass pabora 2-x W OONBIIEro YMcia CTYJICHTOB 3a OIHOU
YCTaHOBKOM, €CIIM 3TO HE MPEAyCMOTPEHO METOJWYECKUMHU YKa3aHUSMU K BBIIOJHEHUIO JTaHHOM
paboTHI.

[TpaBuia BeeHus 1ab0OpaTOPHOro KypHaja CTyICHTA.

1. B xadecTBe )XypHaJia UCIOJIb3YEeTCS TETPaib OONBIIETO pa3mepa.

2. Ha THTYyIBbHOM JIMCTE JKypHaJla JOJDKHBI OBITH yKa3aHbl (paMuiIvsg M WHHUIHAIBI CTYJCHTA,
HOMEp TPYTIIHI.

3. Odopmienue Kaxaol pabOTbl HayMHAeTCs € HOBOM cTpaHulbl. Cxembl U Tpaduku
BBITTOJTHSFIOTCSL KapaHAAIIOM, BCE 3aIHCH JETAlOTCS PYYKOH, A TpaduKOB HCIONIB3YETCS TOIBKO
MIJUTUMETPOBasi Oymara, rpaiky BKJICHBAIOTCS B BHJIE CTPAHUIIBI B JJAOOPATOPHBIN JKypHAIL.

4. ITpu opopmieHnn paboThl PEKOMEHTyEeTCsl BBIICNATh CTPaHULIBI Ui pacdyera. Ha pacueTHbIX
CTpaHMIIAX JOJDKHBI 0053aTENIbHO MPHUCYTCTBOBATh paboune (HopMysibl ¢ MOJCTAHOBKOM pe3ysbTaToB
NPSIMBIX M3MEpPEHUH M (PU3MUYECKUMX KOHCTAHT B OJHOM cucTeMe eauHul. Ha 3TuxX ke cTpaHumax
MIPOU3BOJIUTCS PacUeT MOTPEITHOCTEMH.

5. Odopmiienre pabOTHI 3aBepIIACTCS HAMMCAHUEM 3aKIIOUCHHUS. B 3aKiIroueHNH TOJDKHBI
COJZIePKATHCS OTBETHI HA CIIETYIOIINE BOIPOCHI:

a) 9TO ¥ KAKMM METOJIOM M3MEPSIIOCH,

0) pe3yabTaThl ¢ aOCONMIOTHOW W OTHOCHTEIBHOW TIOTPEUIHOCTSAMH, JIOBEPUTEIBHOU
BEPOATHOCTHIO;

B) aHAJIM3 PE3yJIbTATOB U MOTPELUIHOCTEM.

[Tpuem 3auera no 1a60paTOpHON pabOTE 3aKIIOYAECTCS B IPOBEPKE:

a) pe3yJIbTaTOB padOTHI,

0) TOCTOBEPHOCTH PAaCUY€TOB U MX COOTBETCTBHSI MPSIMBIM H3MEPEHHUAM



B) IPaBUILHOCTU MTOCTPOCHUS TPaUKOB,
r) oopMiieHHS pabOTHI U 3aKITIOUCHUS.

11. YYEBHO-METOJWYECKHWE PEKOMEHIAIIMA IJIS1 IPEIIOJABATEJEN

Mertonnueckrue peKOMEHIAIUH K TPOBEICHUIO JIEKIIUH.

1. IToaroroBka k nekuuu. Cpa3y mOCHE MPOUTEHUS OYEPEAHOM JEKIMU HAJI0 HAYUHATh
MOATOTOBKY K cheayromieil. CocTaBuTh IJIaH (HE KOHCIMEKT!) JIEKIHMH, B KOTOPOM YyKa3aTh, KaKHe
BOMNPOCHl U B KaKOW IOCJIENOBATENbHOCTU OyAyT HW3JarathCs, Kakue IEMOHCTPAlUM U B KAaKOM,
«mecte» OyayT nmokazaHsl. He crnemyeT neperpyxarthb JEKIUIO JEMOHCTPALUSIMH — ONITUMATBHOE YHUCIIO
JEMOHCTpAIIMiA, KaK MpaBWiIo, paBHO 3-5. J[eMOHCTpanuu JOMKHBI OBITh 00S3aTENHHO K MECTY U C
OOBSICHEHHEM CYTH JIeMOHCTpUpyeMoro sBieHus. J[lamee ciemyer O3HAKOMHUTBCS C TeM, Kak
M3JIaraeTcsi COOTBETCTBYIOIINN BOMPOC B HECKOJBKHX 3aCITYKHBAIOIINX JOBEPHs YICOHBIX MTOCOOUSIX,
MOCJIE YeT0 HACTYIAEeT CaMblid BYKHBIN JTall MOJITOTOBKU — O0yMbIBaHUE MaTepuana. HakanyHe mHs,
Korga OyZeT YMTaThbCs JISKIHs, HY)KHO BHUMATEIBHO MPOYECTh BECh OTHOCSIIUUCS K TEME JICKIIUU
MaTtepuai, cojepxamiuiics B yueOHuke. Ha nekuuio Hy»XHO HATH, O€3yKOPU3HEHHO BIajes
MaTepUaIoOM.

2. Xapakrep nekiuu. Jlekuuu 10KHBI ObITh IMOLMOHANLHO OKpalleHHbIMU Hy)XKHO yBieKkaTh
CIyliaTelel CBOEMl YBIEUEHHOCTHIO. BblpaxaTh yAMBIEHHME M BOCXHUILIEHUE MOJIYYECHHBIMHU
pesynbratamu. OOpamaTe BHUMaHHE Ha WX IMPOCTOTY (€CITU HE HMEET MECTO TMPOTHBHOE),
CUMMETpHIO0, KpacoTy. IIpennarars ciymarensM MONBITAThCS MPEACTABUTh, YTO UCIBITHIBAT TOT WU
WHOW YYEHBIH, CIIENaBIINN OTKPBITHE. YNTas JICKIUIO, HYKHO CTPEMHUTHCS OYTUTh MBICIb, PACCYXKIaTh
BCIIyX, BOBJIEKas B OTOT Tporecc cryaeHToB. Korga ObiBaeT, BO3MOXKHO, INpeIiarath CTyJIEHTaM
c000pa3nTh, KAKUM MOXKET OBITh MCKOMBIM pe3yibTaT. OTpOMHOE 3HAYCHHE MMEET KYJbTypa peyw.
CoBepHIEHHO HEOMYCTUMBI CIIOBA — IMAPA3HThI, CJIOBA — COPHSIKU: BOT, 3HAUWT, TaK CKa3aTh U T. II.
Henpuemnema cOuBuMBasi, HECBSI3HAS PEUb.

3. Texnuka yteHus. B Hayane neKUMU HY)KHO JaTh KpaTKOe BBEJICHUE, aHHOTAIUIO, 0030p Ui
OpUEHTHPOBKU. Pacckazath o ueM OyJeT pedb, YTO M KaK OyJEeT BBICHEHO WM MmoiydeHo. MHaue
CTYICHTBl «3a JIEPEeBBbSIMH HE YBHUAT Jieca». 3aKOHUMB H3IIOKEHHUE, KaKoro- jJubo BoIpoca, NaTh
pestome, 0003peTh caenaHHoe. B xone JeKIUU HYKHO YKa3blBaTh, YTO U B KaKOM BHUJE CTYACHTY
HYXHO OyJeT MOMHUTb HAaU3yCTh, © B OCOOCHHOCTH, 4YTO HE HAJI0 CTPEMUTHCA 3alOMHUTH. HykHO
MPeA0CTEeperaTh CTyJACHTOB OT «3yOpPEKKH», B YACTHOCTH JEMOHCTPATUBHO CIUCHIBATH (WUJIU JI€TaTh
BHJI, YTO CIIMCHIBAE€TE) C OYMaXKHM Ha JOCKY T¢ (DOPMYJIBI WM YWCIOBBIC 3HAYEHUsS, KOTOPBIC HE
CleyeT 3aoMuHaTh. YnuTtas JeKIUIo, HYy’KHO Bce BpeMs 3a00TUTCS, YTOOBI BaC MOHUMAJIH.

['oBopuUTH TPOMKO, BHSTHO, pa30OpPUMBO, MUCATh KPYMHO, aKKypaTHO M 4eTko. ClemuTh 3a
TEMIIOM YTeHHs. TeMM JO0KEH OBITh JOCTATOYHO YMEPEHHBIM ISl TOTO, YTOOBI CTYACHTHI YCIIEBAIH
CJIeIUTh 32 XOJOM PAaCCYKJIE€HUW M 3alUChiBaTh OCHOBHOE, U BMECTE, C TEM JOCTAaTOYHO KUBBIM,
9TOOBI HE BOIIAPMIIACH CKYKA.

4. CooTHOIIIEHHE JEKINNA ¢ y4eOHUKOM. B nexiun u yaeOHHKe paccMaTpUBAIOTCS OJHH U TE
K€ BOMPOCHI, HO B Pa3HbIX paKypcax M pPa3IUYHBIMHU BBIPA3UTEIBLHBIMU CpeACTBaMH. B oTinuume ot
y4eOHMKA B JIEKIIMM HCIOJIb3YIOTCS JKECThl, MUMHUKA, OOJbIasi cCBOOOJA M BBIPA3UTEIHLHOCTh PEUH,
JNEMOHCTpallMi. B M3BECTHOM CMBICIIE MOXHO CKa3aTh, YTO JIEKIMS M Y4eOHUK HE AyOJIHPYIOT, a
JOTOJHSAIOT IPYT Apyra.

Meroanueckue peKOMEHAAMH K IPOBEICHUS IPAKTUYECKUX 3aHATUI

OdeHb BaXHO JOOUTHCS TOTO, 4YTOOBI C CaMOro Hayanga CIOXKWINCH NPaBHIbHBIC
B3aUMOOTHOLIEHUs1 co cryAeHTamMu. Co CTOpOHBI MpernojiaBareiis XapakTep B3aMMOOTHOLICHUMN



OTIpeJIeNIAeTCs CIOBaMM: 100pokenarenabHas TpeOoBaTeabHOCTh. CO CTOPOHBI CTYJICHTOB XKelaTelbHO,
YTOObI OHM OTHOCWJIMCH K HaM C JIOBEpHEM M HCKpEHHE, HE MBITAINCh HAaC OOMaHbIBaTh. [l 3TOTO
HY)KHO HCKJIIOYHTh W3 0OWMXOZa BCE TO, YTO MOMKET TOJKHYTh CTyAeHTa Ha oOmaH. Hamo sicHO
MIOHUMATh, YTO AAJIEKO HE KaXKJbIi CTYJEHT B COCTOSIHUM PELIUTh BCE LIECTh 3a]a4, KOTOPbIE MBI MY
naeMm Ha Hexaemto. [loaTomy, He HamO MOpHUIATh CTYAEHTA 3a TO, YTO OH HE BBHINOJHWI BCE 3aaHMs.
CrnokoitHO (uKcHpyiiTe HOMEpa HEBBINOJHEHHBIX 33Jad W HE MpPOpabOTKy TEOpUHM U HHUKAK He
MIPOSBIISINTE CBOE HEY/IOBOJLCTBUE. bosblile TOro, ecam BHIIHO, YTO CTYJEHT CTapaeTcs, a y Hero He
MOJTy4aeTCsl, OH PELIWI, CKaXKeM, 2-3 3aJJauu U3 IIECTH, TOXBATUTE, OA00IPUTE €ro.

Ecnu ecTb OCHOBaHMSI CUMTATh, YTO CTYAEHT paboOTaeT HEAOCTaTOYHO, cKaxure emy: «Hamo
cTaparbcs penath O0JblIe 3a/1a4, HHaYe BBl HE BOMIETE B HOPMAJIbHYIO KOJICIO»

OcHOBHast W OuYeHb TpyJaHas 3amaya — JOOUTHCSA TOTO, YTOOBI CTYIEHT pETyJIsipHO H
MHTEHCUBHO paloTan Hajx Teopueil u 3amayamu. CTynEHTBHl JOJDKHBI OBITh NMPUYYEHBI K ITOMY C
MEepBOro JHs, YTOOBI 3TO Ka3aJloCh UM €CTECTBEHHBIM, caMO cOOON pasymeromumcs. s perieHus
9TOM 3aJ]auM UMeeTCs 1ieJ1asi CUCTEMa IIPUEMOB.

OauH U3 MpUEeMOB — ATO MpoLEAypa omnpoca. ITO HE MPOCTO OMPOC, 3TO — LEPEMOHHUAIN, B
KOTOPOM Yy4YacTBYET BCs Tpymnma. B 3ToM colib, B 3TOM MCUXOJOTHYecKas MoI0CHOBa omnpoca. To, 4To
BBl Y3HA€Te, KTO YTO CIIENaJl WIM HE CEIal, B KAKOM COCTOSIHUM HAXOAUTCS TPYMIA, - 3TO HE TIaBHOE,
3TO — MOOOYHBIA pe3ysbTaT LEPEeMOHUH ompoca. [J1laBHOE B TOM, YTO CTYAEHT OKa3bIBaeTCs
MOCTaBJICHHBIM B TaKHE TCHXOJOTMYECKHE OOCTOSTENbCTBA, YTO €My HpUXOAMTCS paboraTh. MBI
HacTauBaeM Ha TOM, YTO JOJIKEH OBbITh LIEPEMOHHUAN OIIPOCa, B KOTOPOM yUacTBYIOT BCE CTYAEHTBHI, BCE
C MHTEPECOM CIYyIIAIT, KTO 4YTO CKaxeT. M HUKAaKuMX MpH 3TOM 3aJad, HUKAKUX BOIPOCOB MJIs
o0 yMbIBaHUSI HE JODKHO ObITh. Ha mocnenyromux 3aHsITHSX 00s3aTeNbHO MOMHTEPECYWTECh, Kak
oOcTtoutr pneno ¢ jgoiramu. Ecinu CTyOeHT TOBOPUT, YTO JOJT JIMKBUAMPOBAH, 3a4€pKUBAETCS
COOTBETCTBYIOIIAas IMOMETKAa B TeTpaau. Ecnu CTyIOeHT 3asBiseT, YTO JOJTI TOKa OCTaeTcs, Ha
CIIEYIOIIEeM CEMUHApe CHOBA CIIPOCUTE, KaK OOCTOUT JETIO C JOJTaMH, U TaK MOCTYyManWTe A0 TeX mop,
MoKa JOJT He OyJeT JTMKBUAUPOBAH.

OTIUYHBIM CPEACTBOM CTUMYJIUPOBAHMS PEryJIIPHONH CaMOCTOSTENbHOM pPabOThl CTyAEHTa
SBIISICTCS BBI30B CTYJICHTOB K JIOCKE I10 Xpeduto. BrI3bIBast K TOCKe AJIsl peleHUsI OJJHON IPOMO3IKOM
3a/la4l HECKOJIbKMX CTYJEHTOB (KaXIblii W3 HHUX BBINOJHSET OJUH KaKOM-TO ATam pelieHus),
MPENOIABATEII0 YAACTCS Ha KaXJIOM 3aHATUU ONPOCUTh y Jocku 10 — 12 cryaenToB. CrnenoBaTenbHO,
HE3aBHCHMO OT TOT'0, OB JI CTYJIEHT Y JOCKH Ha OHOM, JBYX, TPEX U T. JI. IPEIbIIYIINX 3aHATHIX, Y
Hero Bcerna cyuectByeT paBHas 0,4 — 0,5 BEpOSTHOCTb TOTO, YTO €My MPHUAECTCS OTBEYATh y JOCKH.
Urak, y Bcex CTYyAEHTOB JOJDKEH HMEThCS aOCOJTIOTHO PaBHBIA IIAHC HA KaXJOM 3aHSATHH OBITH
BBI3BaHHBIM K JIocKe. 1 eTMHCTBEHHBIH C11O0CO0 3TOro J0OUTHCS — KepeObeBKa.

CocraBisist TUIaH 3aHATHS, HaMedalTe, Kakue 3ajaud Oyay pa3duparb ( 3Ta yacTh IUIaHA
YTOYHSETCSI HAa 3aHATHU C YYETOM pe3yJbTaToOB OIpoca — 3aJadd, ¢ KOTOPBIMH HE CIIpaBWJIACh
3aMeTHass 4acTb CTYJCHTOB, 00s3aTelIbHO pPa3OMpAIOTCS HAa JOCKE) M KaKhe BOMPOCHI MO TEOPHUHU
3a/1aBath.

WHorja npuHIUN «04epeHOMY CTYJEHTY — OUEPETHON BOMPOCY» MPUXOTUTHCS HApyIIaTh. JTO
OBIBAET, €CIIH:

a) CTyJEHT, Ha KOTOPOrO BbIMall XpeOuil MATH K JOCKe, HE CIpaBWICA JOMa C 3aJadei,
CTOAIIEH B OYepeHOM IYHKTE IUIaHa. B 3TOM cilydyae CTyIeHT paccKas3blBaeT pelIeHHE MEpBOW U3
IIPEyCMOTPEHHBIX IUIAHOM MOCIEAYIOIUX 3a4ad, KOTOPYIO OH, II0 €ro 3asBJICHHUIO, PEUIMI JloMa.
Ecam xe Takux 3amad HET, CTYIEHTY Ipeularaercs O4epeIHON TEOPETUYECKUN BOIIPOC M3 CIIMCKA.
3amaun U3 MPOMYLICHHBIX TaKMM O00pa3oM IyHKTOB IJIaHA PEHIAIOT TOCIEIYIOUINE CTYACHTHI, Ha
KOTOPBIX BBINAAET KPeOUii;



0) B ouepelHOM IyHKTE IJIaHa 3HAYUTHCS TEOPETHUECKUI BOMPOC, a CTYICHT IPH OIpOCe
3asiBWJI O HETOTOBHOCTH IO TEOpUHM. TakoMy CTYAEHTY NpEIaracTcsi TEOPETUUYECKUH BOIPOC Ha
npeasaymid Matepuai. [1one3Ho u s Hero, U JUIs OCTANIBHBIX, H0O0 «ITOBTOPEHUE — MAaTh YUSHHS.

[TpakTrdyeckn xepeObeBKa OCYIIECTBIISETCS CIEIYIOMUM o0pa3oM. B Memouke HMETCs
OO0YOHKH OT JIOTO (WJIH JII0Oble (PUIIKK) C HOMEPAMHU I10 YHCITY CTYACHTOB B rpymme. IlepBoriit 6040HOK
BBIHUMAET M3 MeIloYka KTo-T1M00 u3 cTylaeHToB. K 10ocke BBIXOAMT TOT, KTO CTOUT B CIIMCKE IOJ]
BBITAIlIEHHBIM HOMEPOM. B nanbHeiiem, npexe 4eM cecTb Ha MECTO MOCJe OTBETa Y JOCKH, CTYACHT
BBIHMMAET CIEAYIOUIMi O04OHOK W T.A. TakuM 00pa3oMm, OJHU CTYIEHTHl «BBI3BIBAIOT» K JIOCKE
IpYTHX.

BrI3BaHHBIN K JOCKE paccKa3bIBaeT O PEIICHUH 3aJa4i IPU y4acTHH, IPU aKTUBHOM BHUMAaHUHU
BCEX OCTAJIbHBIX CTYJEHTOB. Bce Bpems Hago MoANEepKUBATh UX B TAKOM COCTOSIHMM. C 3TOH LIENBIO
BpEeMs OT BPEMEHH MOHO cKka3arh: «Cron! Oroiiure B CTOPOHY!» U 3aTeM, 00pamasch K ay IUTOPUU:
«Hy, xak? IIpaBuibHO OH 3TO caenan?y» uin «Bale OTHOIIeHWE K HaIMCAHHOMY (MJIH CKa3aHHOMY)?»
3areM, ujs MO MPOXOIy MEXKIY CTOJIaMU U yKa3bIBas MO O4Yepey Ha CTYACHTOB, CIpalInuBaTh: «B5l.. .,
BbI?». OHu otrBeuaroT: «Cornacen», «He cornmacen» wnm «He 3Hato». B mocnennem ciyudae Hano
ropoputh: «Jlymaiite, nymaute, cocraBigiite cBo€¢ MHeHHe!». M Bce aymaror. 3aTreM MOKHO
00paTUTbhCS K KOMY—JIHOO U3 «HECOINIaCHBIX» U crnpocuTh: «Ilouemy Bbl He cormacHbI?». Crnenyer
otBeT: «IloTomMy-TO M moToMy-To... Tam-T0o ommoOKa...» U T.1. Tak MOXHO NMPOXOIUTH MO PsAaM,
OTIpaIlMBasi CTy/IEHTOB HECKOJIBKO pa3 3a CEMHHAp. DTO JienaeTcsi ObICTPO U MOOMIIU3YIOIIE IEHCTBYET
Ha ayIuTOpHI0. Bce BpeMst CTyAEHTHI BOBIIEKAIOTCS B COBMECTHYIO padoty. Takum oOpa3om, CTyJeHT
BCEI/1a JOJDKEH OBITh FOTOB K TOMY, YTO CIPOCAT €r0 MHEHHE O TOM, YTO YTBEP)KIAeT WJIU IMHULIET
CTYJEHT, BbI3BaHHBIH K jgocke. Hamo nobuBarbest TOro, 4roObl KaKIbli CTYAEHT B TEUEHHUE BCErO
CeMHHapa aKTUBHO AyMaj, HE OTCYTCTBOBAJ MBICIIEHHO, CIEAMJ 3a TE€M, YTO JEJaeT WU T'OBOPUT
OTBEYAIOLIUH Y JOCKH.

[Topsmox mpoBeaeHHs] ceMUHapa

1. Ompoc CTyZEeHTOB O peuleHMHM 3a7ad, IOTOBHOCTH [0 TEOPUHM M TPUCYTCTBUHM Ha
MpEeIIIECTBYIONIEH JeKIU. B Xo/1e onpoca HyKHO BBISICHUTB, KaK 0OCTOMT €TI0 C JI0JITaMHU.

2. Koncynpranus. IlpenonaBarenb HHTEpecyeTcs: «Y KOro €cTh BOMNPOCHl IO TEOPUU H
3aa4amM?» Bonpock! 1OMKHBI ObITh KOHKPETHBIMHU M OTHOCAIMMHUCS K MaTepuaity JaHHOU Hexenu. He
JIOTTyCKaTh, YTOOBI OCPEJICTBOM BOIIPOCOB CTYAEHTHI «TSAHYJIU BPEMS.

3. BBI30B K JTOCKe MO Xpeduto, pa3dop 3a/1ad U BOMPOCOB Ha COOOPA3UTEINHHOCTh NIPH y4aCTUH
Y aKTHUBHOM BHHMaHUHU BCEX CTYIEHTOB (cM. pazzaen 3). [Ipu oObsicHeHMH Ha JIOCKE pEelIeHUs 3aaad
CTYJEHTaM pa3pelaeTcs MoiIb30BaThCsl UX JOMAITHEH TeTpajpto. J[s S5KOHOMHUHM BpEMEHHU YCIOBHE
3a/la4y¥ 3aUMTHIBAET CaM MPETo1aBaTeb.

Kpome BbI30Ba K J1OCKe MO XpeOHio (KOTOPBIM MODKEeH ObITh mpeoliagaroIiyM), CilIeayeT
BpeMsl OT BPEMEHM BBI3BIBAaTh K JIOCKE TEX CTYAEHTOB, KOTOpBIE IO BOJIE Clydas JaBHO HE ObUIM Y
nocku. Ecnmm mpenctaBuThCs K TOMY IOBOJI, MOXKHO TpHIJIAlIaTh Ha pa3dop Kakoil-mubo 3amadn
HKEJIAIOLIUX.

[Tocne Toro kak Moka3aHO Ha JIOCKE pEIICHHE 3aJayd, HYKHO MOMHTEPECOBATHCA: «A KTO
caenan uHaue?». Bece mpenaraemplie BapuaHThl pelIeHHs! JOKHBI ObITh pa3o0paHbl, COMOCTaBICHbI U
olleHeHbI. Paccka3 o qpyroM BapuaHTe pelIeHHs 3aCYUTHIBAETCS CTY/IEHTY KaK BBI3OB K JJOCKE, U €ClIU
BITOCJICZICTBHH Ha ATOTO CTYAEHTA MajaeT KpeOuii, OH 0CBOOOXKIAaeTCs OT BbIXO/a K JJOCKE Ha JaHHOM
3aHATHU.

3amaun pa3OuparoTcs Ha JOCKE He Bcerja a0 KoHna. MHoraa mocie TOro, Kak HamMeueH
INPUHLMII pelieHusi, s ropopro: «Tenepb Bc€ sicHO, HE OylneM TepATh BPEMEHM Ha IPOCTYIO
apuMeTHKy win anredpy u T.11. JloBeanuTe 3a1ady 10 KOHIIA CAMOCTOSITEIIHHO.



4. ITone3Ho MPaKTUKOBATh BPEMsi OT BpDEMEHN MUHH KOHTPOJIbHBIE: MUHYT 32 15 10 OKOHUaHUs
CeMMHapa CTYACHTaM IMIpe/laraeTcs pPEelIMTh HECIOXKHYIO 3ahady (CTyleHTaM, CHISIIUM PSAIOM,
HY>KHO JaBaTh HEOJAMHAKOBBIC 33/1a4H).

5. B koH1e 3aHsATHs (WU TTOCTIE OTPOCa) CTYACHTHI 3alTUCHIBAIOT HOMEpA 3aj1ad, KOTOPbIE OHH
JOJDKHBI PEIIUTh K CIEAyIoImeMy pa3y. 3aJaHue [0 TEOpUH He Jaercs, — pa3 HaBcerjaa
YCTAQHaBJIMBAETCSI, YTO CTYJIEHTHI OOS3aHbl MOATOTOBUTH K OYEPEIHOMY 3aHATHIO TEOPETUYECKHUN
MaTepuall, peyCMOTPEHHbIN KaJleHAapHbIM IIJIJAHOM Ha JaHHYIO HEAEIIO.

Metoanyeckre peKOMEHIAIUK K TPOBEACHNUS JIAOOPATOPHBIX 3aHATUI

Llenbto 3aHATHI SBISETCS 3aKpelJIeHHE M YIiyOJieHHEe TEOpPETUYECKUX 3HAHUM CTYNIEHTOB,
MOJTYYCHHBIX TPU U3YYCHUU TEOPETUUECKOT0 Kypca; Py 3TOM OyIyT PELICHBI CIeIyIOIUe 3a1a4H:

- TPUBUTH CTyJEHTAM HayalbHblE HABBIKM 10 OpPraHU3allMM ¥  IPOBEICHHIO
HKCIEPUMEHTAIBHBIX UCCIICTOBAHMIA;

- O3HAKOMHUTH CTYJEHTOB C YCTPOHCTBOM M TPHUHIIMIIOM JEHCTBUS OCHOBHBIX (DH3UYECKUX
puOOpPOB;

- 3aKpenuTh 3HaHUS B O0JACTH aHauu3a M OOPAaOOTKM IOJYYEHHBIX SKCIEPUMEHTAIbHBIX
pe3yIbTATOB.

YroObl OBITH ATTECTOBAHHBIM O (PU3UYECKOMY NMPAKTHUKYMY CTYJCHT JOJKEH BBIMOJHUTH BCE
nabopaTopHble paboThl, IPEAYCMOTPEHHBIE YUEOHBIM INIAHOM TEKYIIETO CEMECTpa.

Ha mepBoM 3aHATHM MNpenoaaBaTeNlb 3HAKOMHUT CTYAEHTOB C 3aJadaMU IPaKTHKyMa M €ro
coJiepKaHNeM; C TOPSAKOM TOATOTOBKH, BBHITIOJTHEHUS M 3alUTHI TJAOOPaTOPHBIX padoT; ¢ rpadukom
BEITIOJTHEHUST Pa0bOT, C TpaBWJIaMU TEXHHKH Oe30macHOCTH mpu paboTe B Jaboparopuu; ¢
TpeOOBaHUSIMH, MTPEIBSIBIIEMBIMU K CTYJICHTAaM TIPH BBIOJIHEHNH (Pr3HdecKoro mpaktukyma. Ha Bcex
MOCTENYIOIUX 3aHATHSX MpEenoAaBarelb IPOBOJUT B Hayale 3aHATUSA JIOMYCK CTYAEHTOB K
BBINIOJIHEHUIO J1a0OpaTOpHBIX paboT, NpU JOMyCKe MpernojaBaresb MpOBEpsSeT Haludyue B
CTYACHYECKOM  Ja0OpaTOpHOM >KypHaie oQopMieHHs Tekyled sgabopaTopHOil  paboThl,
MOJITOTOBJICHHOCTh K 3alllUTe Mpelblaylieil paboTbl,a TakkKe HACKOJIBKO CTYAEHT IMOHUMAeT CYTh
BBINOJIHAEMON paboThI M HccaeLyeMble 3aKkoHoMepHOCTH. [loce mpoBeneHust H3MEpeHHi CTyIeHTaMu
MperoiaBaTeNlb BU3UPYET B CTYACHYECKOM J1abOpaTOpPHOM JKypHalle KOPPEKTHOCTh pe3yJIbTaToOB
OpSIMBIX W3MEpeHWil. 3amuTa 3aKiIoyaeTcs B IMPOBEPKE pe3yJIbTaToB pPadOTh, JOCTOBEPHOCTH
pacyeroB, MPaBUIBHOCTH IOCTPOEHUS TrpapukoB, opopMieHHs pabOThl U 3aKIOYeHMs. Takxke
MPE/IOIaratoTcs MPaBUIIbHBIC W TIOJHBIE OTBETHI CTYJCHTa HAa KOHTPOJBHBIE BOIPOCHI IO JaHHOU
pabore. BeimoHeHHas paboTsl oneHuBaetcs ot 60 g0 100 6amioB, B 3aBUCUMOCTH OT NMPABUIBHOCTH
pacueToB MOJyYaeMbIX BEIMYMH U UX MOTPELIHOCTEHN, MOJTHOTHI IPOBEICHHOI0 aHajIu3a WU MNOHUMAaHMS
(U3NYECKUX MPOLIECCOB..

He moaroroBiieHHBbIE CTYyAE€HTHl U HE BBINOJHUBLIME JaHHbIE TPEOOBAHUS K BBHINOJHEHHIO
paboThI HE TOMYCKAIOTCSI.

[Tponymennas mabopatopHas padoTa IOJKHA OBITH BBINOJIHEHA CTYJSHTOM Ha PE3EPBHOM
3aHSATUH B KOHIIE CEMeCTpa WM Ha 3a4eTHON HeJele.
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