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

ATOMHAS ®U3UKA
HanpaBnenne noaroToBku [1] 12.03.04 buoTeXxHUYECKHUE CUCTEMBI M TEXHOJIOTHH
(cennanbHOCTB) [2] 03.03.02 ®uzuka

[3] 11.03.04 DnexkTpoHUKA U HAHOAJIEKTPOHHUKA

[4] 27.03.03 CucremHBbIi aHAJINU3 U YIIPaBIEHUE

[5] 12.03.05 JlazepHas TeXHHUKA U JIa3e€pPHBIC
TEXHOJIOTHH

[6] 15.03.04 ABTOMaTH3AIMS TEXHOJIOTHUICCKUAX
MIPOLIECCOB U NMPOU3BO/ICTB

[7] 14.03.02 SnepHbie Pu3nka u TEXHOJIOTHH

[8] 12.03.01 ITpubopoctpoeHue

[9] 16.03.02 BBICOKOTEXHOJIOTHYCCKUE TIa3MEHHBIE U
HHEPreTHUECKHUE YCTAHOBKU

[10] 15.03.06 MexaTpoHnka U poOOTOTEXHUKA

[11] 01.03.02 Ilpuxknannast MaTemMaTHKa U
uHpopMaTuKa

[12] 12.03.03 ®oronHuka u onTouHPOpMaTUKA

[13] 03.03.01 IlpuxnanHpie MaTeMaTUKa U PU3NKA
[14] 22.03.01 MarepuanoBeeHUE U TEXHOJIOTUU
MaTepHuaioB

[15] 16.03.01 Texuuueckas pusznka

[16] 14.03.01 AnepHas sHepreTuka u Temiopu3nKa



HM/d M/ hee/ At
‘srrod.LHOM

(19)endop

Jeh ‘4D

0

0

ek D dD

21-57

21-57

g /AdOI0Ir0
HOMIIhULNedH
andod g

16

deh
‘iaroged Ledogeyr

32

32

*d¢h ‘BHLBHRBE
‘huedy

32

32

*deh ‘MU

32

32

*d¢h ‘BddAM
WJ9.90 MUY

144-

180

144-

180

‘rod
‘qryodMWIorAd I,

45

droona)

HUroro | 4-5




AHHOTALMS

JucuumuinHa (GOpMHpPYET Yy CTYJCHTOB KOMIIETEHIIMH, OCBOCHHE KOTOPBIX TpedyeT
COBPEMEHHOI'0 €CTECTBEHHOHAYYHOI'O MHPOBO33PEHHUS W HAyYHOro MbIIUIEHUS. B paMkax naHHOMN
JVICIUTUIAHBI CTYJICHTHI 3HAKOMSTCSI C OCHOBaMHU aTOMHOHM (DPM3WKH, KBAHTOBOW MEXaHWKH U (U3UKU
3JIEMEHTApHBIX YaCTHUI[ , IPUOOPETAIOT HABBIKW/yMEHMSI IPUMEHEHUS! 3aKOHOB aTOMHON (DU3MKHU JUIs
pELICHUs HCCIIEeNOBAaTeNbCKUX M MHXKEHEPHBIX 3a/lad U NpUOOpETaroT HaBBIKH/YMEHHUs paldoThl C
npubopamu 1 obopyaoBanueM. [IpenonaBanue Kypca peanusyercsl uepe3 TpH BHUJA 3aHATHH: JEKIUH,
MPAKTUYECKHE 3aHIATUS U JTa0OPaTOPHBINA (PU3NUECKHI TPAKTUKYM.

1. IEJIU U 3ATAYA OCBOEHHUS YYEBHOM JJUCHUILJIUHBI

* BBIpabOTaTh Yy CTYIEHTOB JUAJIEKTUKO-MAaTEPUAIUCTHUECKOE TOHUMAHUE TPUPOJIBI,
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 OCBOEHMM JIUCLMIUIMHBI CTYACHTHl NPHOOPETAIOT OCHOBHBIE CBEJCHUS I10 aTOMHOMN
¢u3nKe, KBAaHTOBOW MEXaHHKE W CIIEKTPOCKOMHMM HEOOXOIUMBIE JUIsl JalbHEHBIIETro YCIEUIHOTO
W3yYeHUs] KypCOB TEOpeTWdecKod (GU3uKu. J[Isi yCmemrHoro OCBOCHHMS IUCHUIUIMHBI CTyJIEHTaM
HEO0OXOIUMO 3HAaTh OCHOBHBIE 3aKOHbl MEXaHUKHM W MOJIEKYJSIPHOM (M3MKM M CTaTHUCTUYECKOU
TEPMOJIMHAMMKH, JIEKTPOMAarHeTU3Ma U ONTUKH.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IbTATbBI
OBYYEHUA

YHuBepcanpHble H(WIH) 001enpoQeccuoHanbHble KOMIETEHIUH:

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIN KOI[ U HAMMCHOBAHUC MHJUKATOPA NOCTHIKCHUA

KOMIIETEHIINH
VYK-1][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, 13, 14, 15, 16] —
12,13, 14, 15, 16] — Cnocoben 3HaTh: METOIUKHU cOopa 1 00paboTKH HHPOPMAIINH;
OCYIIECTBIISATh TIOUCK, KPUTUICCKHIA aKTyaJIbHbIC POCCUNCKHE U 3apyOe)KHBIE UICTOYHUKHU
aHaJIM3 U CUHTE3 UH(OpMaInH, nHpopmanuu B chepe mpodecCuoHATbHON AeATETHHOCTH,
MPUMEHSITh CUCTEMHBIN TTOIXOT ISt METO]I CACTEMHOTO aHAJIU3a
pEllIeHHs TOCTABIICHHBIX 3a7a4 V-VK-1[1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16] —

YMeTb: IpUMEHATh METOMKH MOKCKa, cOopa 1 00paboTKH
UH(OpPMAIHU; OCYNIECTBIATh KDUTHUSCKUI aHATIN3 U CHHTE3
nH(pOpMaIKH, TTOJTyYeHHON U3 pa3HbIX HCTOYHUKOB
B-VK-1[1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16] —
Brnaners: MeTonamu noucka, coopa 1 06paboTKH,
KPUTHYECKOTO aHAJIM3a ¥ CHHTE3a HH(POPMAIIUK; METOMKOM




VKE-1[1,2,3,4,5,6,7,8,9, 10, 11,
12, 13, 14, 15, 16] — Criocoben
HCIIOJIb30BATh 3HAHMS
eCTeCTBeHHOHaquLIX JUCIUIIIINH,
MPUMEHSITh METOJIbI
MaTeMaTHYeCKOro aHajin3a 1
MOJIETUPOBAHUS, TEOPETUUECKOTO H
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B MOCTaBJICHHBIX 3a/1a4ax

CUCTCMHOI'O moaxoJa JJisl pCHICHUA MMTOCTABJIICHHBIX 3a/1a4

3-VKE-11[1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16] -
3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUIUIMH,
METObl MATEMATUYECKOI'0 aHAJIN3a U MOJIEIIUPOBAHMS,
TEOPETHYECKOTO U KCIEPUMEHTAIIBHOTO UCCIIEOBAHUS
V-VKE-111,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16] —
YMETh: UCIIOJIb30BATh MATEMATHYECKUE METOJIBI B
TEXHUYECKUX MPUIIOKECHUAX, pACCUYUTHIBATH OCHOBHBIE
YHUCJIOBBIE XapaKTEPUCTUKH CIIyYalHbIX BEJIMYUH, PEIIATh
OCHOBHBIE 33/1a4M MaTEMaTUYECKON CTATUCTUKH; pelIaTh
TUIIOBBIE PACUETHBIE 3aa4H

B-VKE-1[1,2,3,4,5,6,7,8,9,10,11, 12, 13, 14, 15, 16] -

IPOAYKTaMH

BJIAJIETh: METOAAMH MAaTEMaTUYECKOIO aHAIN3A U
MOZCJIMPOBAHNU; METOJaMU PEILICHU 3a/1a4 aHAJIN3a U
pacuera XapakTepUCTUK (PU3NUECKUX CUCTEM, OCHOBHBIMHU
npueMamu 00pabOTKH SKCIEPUMEHTATbHBIX JaHHBIX,
MeTOJIaMHU pabOThI C MPUKIAIHBIMU POTPAMMHBIMU

4. BOCIIUTATEJIbHBINA MIOTEHIIUAJL JUCHUATLIAHBI

Hanpasnenus/uenu
BOCITUTAHUS
HuTtemnexryanbHoe
BOCIIUTAaHHE

[IpodeccrnonanpHOE U
TPYJOBOE BOCIIUTAHUE

3amaum BocriuTaHus (KOJ)

Co3znanue ycioBui,
00ecreynBaroIux,
(bopMHpOBaHUE KYIBTYPbI
yMcTBeHHOTO Tpyaa (B11)

Co3pnanue yciaoBuid,
00ecreynBaroIInX,
dhopmupoBaHue ri1y00KOT0
MOHUMAHUS COI[UAIBHOMN
pou ripodeccum,
MO3UTUBHOUN U aKTUBHOM
YCTaHOBKH Ha LIEHHOCTHU
n30paHHON
CHEIHATbHOCTH,
OTBETCTBEHHOTO
OTHOILIEHUS K
npodeccHoHaNBHOM
nestenbHOCTH, Tpyy (B14)

BocnurareapHbIil TOTEHIINAT UCLIUIIINH

Hcnonp3oBaHne BOCIUTATEIBHOTO
NOTEHIIMAIa JUCIUIUIMH TYMaHUTapHOTO,
€CTeCTBEHHOHAYYHOTO,
o0menpo¢eCCHOHAIIBHOTO U
npodeccnoHaTEHOTO MOTYJIS ISt
(hopMHpOBaHUS KyJIBTYPBl YMCTBEHHOTO
Tpy/ia HOCPEICTBOM BOBIICUCHUS
CTYZICHTOB B y4eOHBIC UCCIIEIOBATEIHCKHIE
3a/1aHusl, KypCOBbIE pabOTHI U JP.
1.Mcnonp30BaHNE BOCHUTATEIBHOTO
MOTEHIIUAaa TUCITUTLINH
€CTeCTBEHHOHAYYHOTO U
001IenpodeCCHOHATHHOTO MOYJIS TSI -
(hopMHUPOBaHUS TO3UTUBHOTO OTHOIIIEHUS K
npodeccun HHxXeHepa (KOHCTPYKTOpa,
TEXHOJIOTa), TOHUMAHHUS €€ COLNAITBHOM
3HaYMMOCTH U POJIU B OOIIECTBE,
CTpEMIICHUS CJIeIOBATh HOPMaM
npo¢eCCUOHATBHON 3TUKU TTOCPEICTBOM
KOHTEKCTHOTO OOYUYEHHUS, PEIICHHS
MIPaKTUKO-OPHUEHTUPOBAHHBIX
CUTYaIIMOHHBIX 3aJ1a4. - (POPMHUPOBAHUS
YCTOMYMBOI'O UHTEpPECA K
poheCCHOHATLHOMN 1A TEILHOCTH,
CIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICIIUTh, IOHUMATh




3HaYMMOCTb NIPOeCcCun MOCPEICTBOM
OCO3HAHHOTO BBIOOpA TEMATUKH IPOEKTOB,
BBITNIOJIHEHMSI IPOEKTOB € NOCIEAYIOLIEN
myOJIUYHOM Mpe3eHTaluell pe3yibTaToB, B
TOM 4Hciie 000CHOBaHHEM MX COLUAIbHON
Y IPaKTHUYECKON 3HAUUMOCTH; -
(hopMHUpOBaHUS HABBIKOB KOMaHIHOM
paboThL, B TOM YHCIIE peaan3anuu
pa3IUYHBIX IPOEKTHBIX posel (uuep,
WCIIOJIHUTEIIb, aHAJIUTUK U TIP.)
IIOCPEICTBOM BBINIOJTHEHHSI COBMECTHBIX
poekToB. 2.Mcnons30Banue
BOCIMTATEIBHOIO TOTEHLIAANA
JTUCHUIUTMHBI « DKOHOMHKA U YIIPaBJIEHUE B
IIPOMBIIIJIEHHOCTH Ha OCHOBE
WHHOBAIIMOHHBIX MOJIXO/JI0B K YIIPaBJICHUIO
KOHKYPEHTOCIIOCOOHOCTBIO,
«}Opuanieckrne OCHOBBI
npoeCCUHANBHON NesITeIbHOCTH JUIS: -
(hopMHpOBaHUSI HABBIKOB CUCTEMHOT'O
BUJICHUS POJIM M 3HAYMMOCTH BBIOpaHHON
npodeccuu B COLUAIbHO-IKOHOMUYECKUX
OTHOIIECHUAX Yepe3 KOHTEKCTHOE
o0yueHue

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, UX 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:
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duzuka aToMa
3JIEMEHTapHBIX YACTHII

n

9-16

16/16/0

K.p-15

(5)3H3_
16 (1)

20

KH-16

ATomHas
DU3NpaKTUKYM

dusuxka.

1-16

0/0/32

10

KH-16

HUmoeo 3a 5 Cemecmp

32/32/32

50
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Cemectp

5
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* — COKpallIeHHOE HaMMEHOBaHUE (OPMBI KOHTPOJIS




** — cymMMa MakCHMaJbHbBIX OanoB joipkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT W

(wnn) sx3ameH

CoxpanieHre HaMMEHOBAaHUH (POPM TEKYILIET0 KOHTPOJIS U aTTECTALUH Pa3/eiIoB:

O06o3na | ITo1HOe HaMMeHOBaHM e

YeHHue

J13 Jlomamiaee 3amanne

KU1 KoHTposib 1o utoram

K.p KontposnbHas pabota

€) DK3aMeH

KAJIEHJIAPHBIN IIIAH

Henen | Temsl 3ansaTuii / Cogep:kanue Jlek., | IIp./cem. | JIa6.,

" qac. , yac. yac.
5 Cemecmp 32 32 32

1-8 KBanToBas pusuka 16 16 0

1 TensioBoe nznyvyenne Bcero aynutopHsix 4acoB
TennoBoe nznyyenue. McnyckarenbHas U HOriomaTeabHas 2 | 2 |0
criocobHocTH Ten. 3akoH Kupxroda. AGconroTHo yepHoe Teno. | Oumaitn
3akoH Credana-bonbnmana. 3akon Buna. CTosiare BOJHBI B 0 0 0
MPOCTPAHCTBE TPEX U3MEpPeHHl. UnCI0 HOpMaIbHBIX
coctosiHui B uHTepBasie . ®opmyina Penes-/[xunca.

Crartuctuueckoe CpeiHee SJHEPTUU TAPMOHUYECKOTO
ocHUIUIATOpA (KJIacCUYecKOoe U KBAHTOBOE BBIPAKEHHUE).
@opmyna [lnanka. [TocrosiHas [lmaHka.

2 DOTOHBI Bcero ayiutopHbIX 4acoB
TopMo3HOE pEHTIeHOBCKOE n3aydeHne. KopoTkoBoIHOBas 2 | 2 | 0
TpaHuIla TOPMO3HOTO PEHTTeHOBCKOTO criekTpa. ®otosddekr. | Ounaiin
Omertel CtoneroBa. ®opmyna DitHireitHa. ONbITHI 0 0 0
Munnukena. Kpacuas rpanuna ¢potosddekra. Onsit bore.
®oronbl. KopryckynsipHo-BosiHOBOM qyanu3M. COOTHOILIEHHE
MEX/1y BOJTHOBOU U KOPITYCKYJISIpHOU KapTHHAMH. DPPeKT
Komnrona. KoMmnToHOBCKast JjiMHa BOJIHBI.

3 SAnepuas Mmoesb aTOMa Bcero ay1iutopHsIx 4acoB
AtomHbIe cIeKTpbI. ONBITHI IO paccestHUIO allb(ha-yacTHULl. 2 | 2 | 0
dopmyna Pesepdopaa. Anepuas moaens atoma. [locTynater Ownunaitn
bopa. Onwir @panka u ['epiia. DnemenTapHas Teopust 0 0 0
BogopoaHoro aroMa bopa. CriekTpanbHble CEpUH BOJIOPOJIHOTO
aToMa.

4 BosHoBEBIE cBOMiCTBA BellecTBa Bcero ayiuTopHbIX 4acoB

I'unote3a ne-bpoitnsa. DkciepuMeHTaNIbHbIE OCHOBAHUS
KBaHTOBOM MexaHuku. OnbIThl [[3Buccona u J[xepmepa.
Judpaxuus anexkTpoHoB. OnbiTel ToMiicona u TapkoBCKOro.
HenpuMeHNMOCTb MOHATHUS TPAEKTOPUN K MUKPOUYACTHULIAM.
[IpoxokaeHue MEeKTPOHHOTO MyUYKa Yepes3 LIEIH.
CooTHoIIEHNE HEONIPENETICHHOCTEN U TPUHIIMII
HeonpeneneHHocTH [ elizenoepra. [IpoxokaeHue 4acTuIlpl
yepes mesb. OneHka pasMepoB 1 MUHUMAJIbHOW SHEPTUU

2 |2 [0
Ownutaiin
0 0 0




BOJOPOAHOI'O aTOMA.

5 JJieMeHThl KBAHTOBO MeXaHUKH Bcero ayutopHbIx 4acoB
VYpasuenue lllpenunrepa. @Pu3ndecKuil CMbICI U CBOMCTBA 2 | 2 | 0
ncu-pynkiuu. Ksanroanue sneprun. Yactuna B oqHOMEpHON | OHnaiin
0ECKOHEYHO TITyOO0KO# MPSMOYTOJILHON MOTCHIIMATBLHOM SIME. 0 0 0
Pe3ynbTaThl KBaHTOBOW MEXaHUKH JIJIsl TAPMOHUYECKOTO
ocumsuistopa. Hynesast sneprus. [IpaBuno orbopa ans
K0J1e0aTeIbHOT0 KBAHTOBOT'O YHUCIIA I PaIMalluOHHBIX
IIEPEX0JI0B.

6 MarHuTHbI#i JUN0Jb. KOHTYpP ¢ TOKOM B 0THOPOTHOM U Bcero ayiutopHbIx 4acoB
HEOTHOPOJAHOM MATrHMTHOM I10J1e 2 | 2 | 0
KBanroBanue uncna opOuTanbHOro MoMeHTa umnyinbsca. CnuH. | Ounaiin
CnuH anektpoHa. CiokeHue MOMEHTOB MMITYJIbCA. 0 0 0
PesynpTupytomuii MexaHH4eCKUi MOMEHT
MHOT03J1eKTpoHHOro aroMa. Cesizu LS u JJ. CUMBOJIBI TEPMOB.

7 Pe3yabTaThl KBAHTOBOI MEXaHUKH VIS AaTOMa BOJ0POJa Bcero aynutopHbIX 4acoB
KBaHTOBBIC UnCIa 2IEKTPOHA B aToMe. BrIpokacHue 2 |2 [0
coctosgsHuil. KpatHocTb BbIpokaeHUsl. CUMBOJIBI COCTOSIHUM. Omnuaiin
Cxema ypoBHei. [IpaBmiio oTéopa Il pagrnauOHHBIX 0 0 0
MEPEXOJIOB.

CriekTpaJibHbIE CEPUH aTOMa BOJOPO/A.

8 PacnpenesieHue 31eKTPOHOB 10 YHEPreTHYECKUM YPOBHAIM | Bcero ayIuTOpHBIX 4acoB
B aTOMe 2 | 2 | 0
[Mpunanun [Maynu. O601049KK ¥ TOA000TOUKH. DIEKTPOHHAS Ownnaitn
KoHurypamus atoma. [leproanyeckasi cuctema 3J1€eMEHTOB 0 0 0
Menneneena.

9-16 Pu3nKa aTOMa M 3JIeMEHTAPHbIX YaCTHIL 16 16 0

9 CrneKkTpbl HIEJOYHBIX METALI0B Bcero ayiutopHsIx 4acoB
. OcHOBHBIE CIEKTpasIbHBIE cepul. PunOeproBckue nomnpaBku. | 2 |2 [0
ToHKas CTpYKTypa CIIEKTPATbHbBIX TUHUN. MyNIbTUIINETHOCTD. | OHaliH
Cnus-opbuTanbHoe B3aumoelicTeie. Cxema ypoBHEH U 0 0 0
NIEPEX0/I0B B HATPUHU.

10 XapakTepucTH4ecKoe PeHTTeHOBCKOe U3JIyYeHue Bcero ayutopHbIx 4acoB
PentrenoBckue ciektpsl. 3akoH Mo3iu. 2 | 2 | 0
JIByxaToMHast mosiekyia. CxeMa SHepreTU4eCKux ypoBHEH Owuuaiin
JIByXaTOMHOMN MOJIEKYJIBL. 0 |0 |0

11 MarHuTHbIii MOMEHT aTOMa Bcero ayiuTopHbIX 4acoB
OpOuTaNbHBIC U CTHHOBBIC MATHUTHBIE MOMEHTBI. MaraeToH 2 |2 [0
bopa. Muoxwutens Jlanne. AToM B MarHUTHOM 1iosie. DPdeKT Ounaiin
3eeMaHa. DJIEKTPOHHBIN ITApAMaTrHUTHBIA PE3OHAHC. 0 |0 |0

12 Jlazepsbl Bcero ayiuTopHbIX 4acoB
CrioHTaHHOE M BBIHYKIeHHOE n3nydenue. KoaddurmeHnTs 2 | 2 | 0
OiinmreiiHa. HlupuHa cnexktpaibHbIX TMHUNA. THBEepCcHast Owniaiin
3aceleHHOCTh ypoBHeil. [lonoxurenbHas oOpaTHas CBA3b. 0 0 0
Koaddurment ycunenus. Jlazep Ha pyOuHe.

13 TemnoeMKoCTh KPUCTAJLIIOB Bcero ayiuTopHbIX 4acoB
Criektp KoJIebaHMI KpUCTAINTUHIECKON pemeTku. Teopust 2 | 2 | 0
Jle6as. dononswl. Pacnpenenenue boze-DitHiTeiHa. Omnuaiin

0 K |0

14 JHepreTu4yecKne 30HbI B KPUCTALIIAX Bcero ayiuTopHbIX 4acoB

KBanrtoBas Teopusi cCBOOOJIHBIX AJIEKTPOHOB B METaJLJIE. 2 | 2 | 0




[110THOCTB SHEPreTUUECKUX COCTOSIHUM. Pacnipenenenue
®epmu-/upaka.

Mertasisl, HoaynpoBoIHUKH. COOCTBEHHBIE U TPUMECHBIE
MOJIyIIPOBOJHUKH. DJIEKTPOHHAS U IBIPOYHAs IPOBOAUMOCTH.
CeepxmpoBoaumMocTb. Pabora Beixoaa. TemmosnekrpoHHas
smuccus. KoHTakTHas pa3sHOCTh NOTEHIIUAIOB.
TepmodnekTpuyeckue sBICHHUS.

Ownutaiig

0 0 0

15 JyieMeHTHI (U3MKH aTOMHOTO SI/Ipa Bcero ayiuTopHbIX 4acoB
CocraB aTOMHOTO s7jpa. ATOMHBII HOMEP U MacCOBOE YUCIIO. 2 | 2 | 0
N3oTonsl. Pazmepsl aroMHOTO sigpa. Macca v sHeprus CBsi3H. Owunaiin
Hedext maccel. O0ooueuHas 1 KanenbHas MOJEIH sapa. 0 0 0
PannoaktuBHOCTH. BUabl paiioaKTUBHBIX MPOIIECCOB. 3aKOH
pacnaza.

16 JeMeHThI (PU3UKHU JIeMEHTAPHBIX YACTHIL. Bcero ayutopHbIx 4acoB
Bubl B3aUMOIEHCTBUSA U KJIACCHI DJICMEHTAPHBIX YaCTHULL. 2 |2 [0
YacTHULbI 1 aHTUYACTULIEL. Ouaiia

0 0 0

1-16 AtomHas Pusnka. PU3NPaAKTHKYM 0 0 32

1-16 | JlabopaTopHbIil PU3NPAKTHKYM Bcero ayutopHbIx 4acoB
BrimonHenne nabopatopHbeIX paboT Mo Kypcey. 0 [0 | 32

Ownnaitn
0 K |0

CokpallileHHble HAUMEHOBAHUSI OHJIAMH OIIIUA:

Oo6o3na | [losiHOe HaMMeHOBaHME
YyeHue

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBEIE JIEKIIUU
BM Buneo-maTepuansl

AM Aynno-marepuaibl

[Ip3 [Ipe3enTanmu

T Tectbl

OCM DNEeKTPOHHBIEC CIIPABOYHBIE MATEPUATIbI
nC NHTEpaKkTUBHBIN CalT

TEMbBI JIABOPATOPHBIX PABOT

Heneau | Tembl 3ausiTuii / Conepxanue
5 Cemecmp
1-16 AtomHas pusuka. PU3NPAKTUKYM

Brinonnenune nabopaTopHbIX paboOT MO MHAUBUIYATEHOMY
rpaduKy U3 HIOKEIPUBEICHHOTO CITUCKA.

M3yueHne OCHOBHBIX 3aKOHOB BHEUIHETO (hoTod(PdexTa
OmnbiT @panka u I'epia

OnTHyeckue CeKTpsl aTOMOB BOJOPOAA U PTYTH
N3yueHune criektpa HaTpus

M3yuenue cnekTpa NOorIOMEH s MOJIeKYJl Hoja




Db dext 3eemana

TennoBoe U3TyuyeHHe HarpeThix Tel

OcHOBHBIE 3aKOHOMEPHOCTH (OTOATEKTprUIecKoro ddekTa.
Onpenenenne noctostHHoM [1nanka

DKcnepuMeHT (hpaHKa U Tepla ¢ pTyTHOH TpyOKoi
DKcnepuMeHT ¢paHKa U Tepiia ¢ HEOHOBOM TPyOKO#t
Cepus banbmepa atoma Boopoaa. OnpeneneHue NoCTOSHHOM
Pun6epra

ToHKas CTpYKTypa, OHO-U ABYXIJICKTPOHHBIN CIIEKTPBI
Onrtuyeckue CEKTPbl AaTOMOB I'ellus U PTYTH
Onpenenenne nocrossHHOU [1nanka no KOPOTKOBOJIHOBOM
IpaHMIIe HEPEPHIBHOTO PEHTTEHOBCKOTO CIIEKTpPa
Addexr Komnrona

Macc-cnekTpoMeTp

OmnsiT Pesepdopaa

Omnpenenenue 3Hepruy anbQpa-yacTuiy

Judpakuus 3JeKTpOHOB

N3yueHne xapaKTepUCTUUECKOIO PEHTI€HOBCKOIO CIIEKTpa
Meau

DNEeKTPOHHBIN MTAPAMarHUTHBIN PE30HAHC

OS¢ ekt Méccbayapa

3akoH Mo3au

HccnenoBanue TpEKOB MOHU3UPYIOIINX YACTHI]
Onpenenenne noctossHHOM [I1aHKa MO KOPOTKOBOJTHOBOM
rpaHuLe

HenpepbpIBHOIO peHTT€HOBCKOTO CIIEKTpa
DKCIEpUMEHTHI 10 (PU3HKE MIa3Mbl U kpuBble [lamena
Judpaxius 31eKTpoHOB

DJEKTPOHHBIN TapaMarHUTHBIN PE30HAHC
HMHTEHCUBHOCTD XapaKTePUCTUYECKOTO PEHTI€HOBCKOIO
U3ITyYEHUs] MEIU

TEMbI CEMHHAPOB
Hepnesn | Tembl 3ansituii / Conepxxanue
5 Cemecmp
1 TemoBoe n3ayuyenue
TennoBoe U3IyUYEHHUE.
2 DoTOHBI
®otonsl. Ipdext Komnrona, TopM0O3HOE pEHTTEHOBCKOE
U3ITyYEHHUE.
3 SlnepHasi Mmozesib aTOMA
S nepHas MOJENIb aTOMA
4 BoJiHoBBIE CBOICTBA MUKPO4YACTHIL
BounnoBble cBoiicTBa Mukpovactuil. Jle-OpoiineBckas JyiMHa
BOJIHBI.
5 DJIeMeHTbI KBAHTOBOM MEXaHMKH.
DOneMeHThl KBaHTOBOM MexaHHUKHU. Y paBHeHue [lpenunrepa.
6 KBanToBaHHe MOMeEHTa HMITYJ/IbCA
KBaHTOBaHME MOMEHTa MMITYJIbCA.
7 Pe3yabTarsl KBAHTOBOMH MEXaHUKHU AJI aTOMA BOAOPOAA
Pe3ynpTaThl KBAaHTOBOM MEXAHMKH JUUISl aTOMa BOJIOPOAA




8 KonTpoabnasi padora

TermnoBoe U3y4YeHHeE.

DOTOHBI.

SnepHas Mmozens atoma.
BoJsiHOBBIE CBOMCTBA MUKPOYACTHLI.
DJIeMEHThI KBAHTOBOM MEXaHUKH.
KBaHnTOBaHME MOMEHTA UMITYJIbCA.

9 Pe3yabTaThl KBAHTOBOM MEXaHUKH JJIS ATOMA BOJIOpoaa
Pacnipenenenue 35eKTPOHOB O SHEPTETUUECKUM YPOBHSM B
aToMe.

10 CrnekTpbl HIeJJ0YHBIX METAJLJIOB
CriekTpbl HIEJI0YHBIX METAJJIOB HATPUS, JINTHSL.

11 XapakTepucTHYECKOe PEHTICeHOBCKOE U3/1yYeHHe.
XapaKTepUCTUYECKOE PEHTI€HOBCKOE U3TyUYEHHUE.

12 JAByxaTomMHasi MOJIeKYJIa
JIByxaTOMHasi MOJIEeKyJIa.

13 MarHuTHbIii MOMEHT aTOMa
MarnuTHbIii MOMEHT aTOMa.

14 Temnio0eMKoCTh KPUCTAJLIIOB
DHEpreTUUEeCKUe 30Hbl B KPUCTAILIAX.

15 KonTpoasbHnas padora

Pe3ynbpTaThl KBaHTOBOW MEXAHUKH JIJI1 aTOMa BOAOPOJA.
Pacnpenenenue 31eKTpOHOB MO SHEPTETUYECKUM YPOBHSM B
aToMme.

CrexTpbl HIETOYHBIX METAIIJIOB.

XapakTepucTUUECKOE PEHTTEHOBCKOE U3JIYYEHHUE.
JIByxaroMHasi MOJIeKyJIa.

MarauTHBIIT MOMEHT aTOMa.

16 jieMeHThI (PM3UKH ATOMHOIO SIApa.
DneMeHTHl PU3UKH YJIEMEHTAPHBIX YACTHIIL.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

JlekiMyu 4YWTAOTCAd B CHELMAIM3HPOBAHHOW MyJIbTUMEAMHHOW (u3nueckoi ayautopuu. B
CUTyallud, €CIM U3-32 YXYALICHUS OSIHICMHOJIOTHYECKOH OOCTAHOBKH, JIEKLIIMU TEPEBOIATCA B
TMCTAaHIIMOHHBIN (hopMaT, OHU MPOBOAATCS C UCIOIB30BAHUEM CIEIUATU3UPOBAHHOTO MPOTPAMMHOTO
o0ecrieyeHHs UM CO3JIaHHBIX Ha KadelIpe dIEKTPOHHBIX KOHCIEKTOB JIEKIMH U 3JEKTPOHHBIX
npeseHTauui. [IpenogaBatensimu kadenpsl oOmie GU3MKK PEryaspHO HPOBOAATCS TEeMaTHUECKHE
TECTUPOBaHUs (BKJIIOYAash BXOJHOE TECTUPOBAaHME OCTATOYHBIX 3HAHWi), Iedb KOTOPBIX —
CTHUMYJIUPOBAaHHE CTYJIEHTOB K IIOCTOSHHONW pa0oTe Ha BCeX BMJAX ayJUTOPHBIX 3aHATUH U
PETYJISIPHOTO BBIIIOJIHEHUS CTYIEHTAMH CEMECTPOBOIO JOMALIHETO 3a/1aHNU.

Kaxxaplii pasgen TeCcTOB COAEPKHUT OT 6 10 8 NUAAKTUYECKMX €JUHMI], YTO I103BOJISET
MOJICTpauBaTh TECT MOJ KOHKPETHYIO 3a/Jauy, CTOSIIYIO Mepes IpernoaaBarenaeM. B 3aBucCMMoOCTH OT
CUTYyalliH, MperoaBaTellb MOXET BapbHpPOBATh YUCIOM 3a1ad B tecte (0T 1 g0 20), HEOOXOIUMBIX
JUIS TIOJYYEHMs TIOJIOKUTENIBHOM OLIEHKH (3adeTa), BpeMEHEM ero npoxoxaeHus (ot 10 MuHyT 110 2
yacoB). [lo pe3ynpTaTam Tecta cocTaBisieTcs MPOTOKOJ ¢ MHPOpMAIed 0 KaXJIOM CTyAEHTE (BpeMs
paboThl, O0MTHI Ay, KaKue 3aJaHusl PEIICHBI YCTICIIHO).



7. ®OH/J OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB 00ydeHUs (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTHNA TEKYLIETO,
pyOex’HOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILINHE.

Cesi3p Mexay (GOpMHUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIOLIeH TabnuLe:

KoMmnerenuus NHauKkaTopbl 0CBOEHUSA ATTecTalMOHHOE MePONpHsITHE
(KIT 1)
YK-1 3-YK-1 3, KU-8, K1-16, x.p-8, k.p-15,
J13-16
V-VK-1 9, KU-8, K1-16, k.p-8, k.p-15,
J13-16
B-VK-1 3, KU-8, K1-16, x.p-8, k.p-15,
J13-16
VKE-1 3-YKE-1 3, KU-8, KI-16, x.p-8, k.p-15,
J13-16
V-YKE-1 9, KU-8, K1-16, k.p-8, k.p-15,
J13-16
B-YKE-1 3, KU-8, KI-16, x.p-8, k.p-15,
J13-16

HIxanbl oeHKU 00pa30BaTeILHbIX JOCTHKEHHU I

[lIxana KaXX70r0 KOHTPOJIBHOTO MEPOMNPHUSTHS JISKUT B mpenenaax oT 0 10 yCTaHOBJICHHOTO
MaKCHUMAaJILHOTO Oajiia BKJIFOUMUTENIBHO. TOroBas arrecranusd 10 OUCHUIUINHE oreHuBaercsa 1mo 100-
OaJITLHOM IIKaJIe W MPEACTABISIET COO0N CyMMYy OalJIOB, 3apa00TaHHBIX CTYJECHTOM TP BBHITTOJTHECHUH
3aJjaHUi B paMKax TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEIYIONICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUTHbHOM IIKaJe ECTS y4eOHOM TUCITUILINHBI

OIeHKa «OTINYHO» BBICTABIISICTCS
CTY/ICHTY, €CIIH OH TJIy0OKO ¥ IIPOYHO
YCBOWII MPOTPAMMHBIN MaTepHal,
HCYEPIIBIBAIOIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO M JIOTUYECKH CTPOHHO ero
U3J1araeT, yMeeT TECHO YBSI3bIBAThH
TEOPHUIO C PAKTHKOM, HCTIONB3YET B
OTBETE MaTepuaa MOHOTpapUIECKOM

JINTEPATYPBL.
85-89 B O11eHKa «XOPOIII0Y» BBHICTABISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEPJIO 3HAET

MaTepual, TPaMOTHO U TI0 CYIIECTBY

4 — «xopoutoy
n3jaract €ro, He JOIyCKasa

70-74

D CYLIECTBEHHBIX HETOUHOCTEN B OTBETE
Ha BOIIPOC.
65-69 OlLieHKa «yI0BJIETBOPUTETBHO
BBICTABIAETCS CTYIEHTY, €CIIM OH UMEET
60-64 E 3HaHHMS TOJBKO OCHOBHOT'O MaTepuala,

3-— HO HE YCBOWJI €T0 JICTAJICH, TOMyCKaeT




HETOYHOCTH, HEZJOCTATOYHO MPaBUIIbHbBIE
($opMyIHUPOBKY, HAPYILICHUS
JIOTHYECKOH 1OCTIeI0BATEIIbHOCTH B
W3JI0’KEHUH [TPOrPaMMHOT0 MaTepuaa.

O1eHKa «HEYTOBICTBOPUTEIHHOY»
BBICTaBJISIETCS] CTYJEHTY, KOTOPBII HE
3HAET 3HAUYUTENIbHOM YacTu
IPOrpaMMHOr0 Marepuania, JOILyCcKaeT
H 60 2- F CylllecTBeHHbIEe omnOKu. Kak npasuio,
1Ke «Hey0081emBOPUMETLHOY OLICHKA «HEYJOBJIETBOPUTEIBHOY
CTaBUTCA CTYJICHTaM, KOTOPBIC HE MOT'YT
MPOAOILKHUTE 00ydeHue Oe3
JOTOJIHUTENBHBIX 3aHATHI MO
COOTBETCTBYIONIEH AUCITUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. O A64 AHanu3 U NpeAcTaBIeHUE Pe3yIbTaTOB HIKCIEPUMEHTA : Y4EOHO-METOAMUECKOE TTocodue,
Mocksa: HUSY MU®U, 2015

2. 53 A64 Ananu3 u pecTaBIeHUE PE3yIbTATOB SKCIIEPUMEHTA : yueOHO-METOJMuecKoe mocooue,
Mockpa: HUAY MUDU, 2015

3. 539.1 JI12 JIaGopatopHslii npakTukyM "Atomuas ¢pusuka" : , Mocksa: HUAY MU®DU, 2012
4. DU JI12 JlabopatopHslii npakTukyM "Atomuas ¢uzuka" : , Mocksa: HUAY MUOU, 2012

5.539.1 JI12 JlabopaTopHsblit ipakTukyM "CriekTpsl aToMOB 1 MoJiekyn" : , MockBa: HUSTY MU®DU,
2012

6. DU JI12 JlaGoparopHslii mpakTukyM "CrekTpsl aToMOB 1 Mosiekyn" : , Mocksa: HUAY MUOU,
2012

7. OU JI12 JlaGopaTopHblii MPaKTUKYM Kypca obmen pusuku. Paznen "Atomuas pusuka" : yaeOHoe
nocobue s By30B, MockBa: HUAY MUDU, 2012

8. 539.1 JI12 JIabopaTopHBIii MpakTUKYyM Kypca obmieid pusuku. Pazaen "AromHuas ¢pusuka" : yueOHOE
nocobue 11 By30B, Mocksa: HUAY MUDU, 2012

9. O JI12 JlabopaTopHbIii TpakTHKYM Kypca oomielt ¢pusnkn. Paznen "CrekTpsl aTOMOB U MOJIEKY" :
yueOHoe mocobue a1 By30B, Mocksa: HUAAY MUDU, 2012

10. 539.1 JI12 JlabopaTopHbIii MpakTUKYM Kypca oomieit ¢puszuku. Paznen "CrnekTpsl aTOMOB U
Moutekyn" : yueOHOe ocobue it By30B, Mocksa: HUAY MU®DU, 2012

11. 53 K17 PykoBozcTBO K penieHHo 3a1a4 1o ¢uzuke "OcHoBbI KBaHTOBOH (pusuku. CTpoeHue

BelecTBa. AToMHas u sjepHas pusuka" : yaeOHoe mocobue it By30B, MockBa: HUAY MUDU,
2012



12. DU K17 PykoBoAcTBO K perieHuto 3a1a4 1o ¢gusuke "OCHOBBI KBaHTOBOH Gu3nku. CTpoeHue

BelecTBa. AToMHas u sjepHas pusuka” : yaeOHoe mocodue st By3oB, Mocksa: HUSY MUDU,
2012

13. 53 C12 C6opHMK BOIPOCOB U 3a/1a4 1o o01iei ¢pusuke : yaeOHoe nocodue, Cankr-IlerepOypr:
Jlanb, 2013

14. 53 C12 Kypc o6meit puszuxu Ku.5 KBanroBas ontuka. ATomHas pusnka. @u3uka TBEpAOro Tena.
®du3uKa aTOMHOTO SApa ¥ 3JEMEHTApHBIX YacTul, , Mocksa: Actpens, ACT, 2007

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 53 183 3amaum mo kBaHTOBOM (hu3mKe : yueOHoe mocodue st By30B, M. E. Uponos, Mocksa:
bunowm. Jlaboparopus 3nanumii, 2012

2. 533 I'67 Dnements! Gpu3uku 1maa3mel : Yueb. mocodue, JI. I1. 'opbaues, M.: MUDU, 1992

3. 539.1 K52 JIaboparopHsriii npaktukyM "ATtomHas ¢usuka". 3akoH Moznu (5-19A). MHTeHCHBHOCTH
XapaKTEPUCTUUYECKOTO peHTTeHOBCKoro uanyuenus meau (5-20) : , H. A. Knsuun, M. B. Ilenterosa,
B. B. Cypxos, Mocksa: HUAAY MU®DU, 2011

[MPOI'PAMMHOE OBECITEYEHUE:

CrnenanbHOE porpaMMHoOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHMYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIIINHBI

CrnenuaibHOE MaTepUATbHO-TEXHUYECKOE oOecTieueHre He TpeOyeTcs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIUH IJIA CTYAEHTOB

MeTtoanueckue YKa3aHud OJid CTYACHTOB C OIIMCAHHUEM PECKHMaA U XapaKTepa aYI[HTOpHOﬁ n
CaMOCTOSTEIbHOMN yqe6H0171 pa6OTI:>I IO JUCILUITIIMHEC.

MeTtoauueckie peKOMEHIalluu AJIsl YCBOEHUSI TEOPETUUECKOI0 Kypcea.

Jlnst ycnemrHoro wu3y4yeHus Kypca oOmield (U3MKA Ha MIIAIIIMX Kypcax M IMOATOTOBKH K
U3Y4YEHHIO KYpCOB TEOPETHYECKOM (U3MKM npu OOy4eHMH B HHCTUTYTE Ha CTapliuX Kypcax
HE0OXOUMO TPUAEPKUBATHCS ONPEJEICHHON MeTOAMKHU 3aHATHI. OCHOBHOE YCIIOBHE YcIiexa —
cucremaruyeckue 3aHATHS. [louTm Oecrnone3Ho TOJIBKO YHUTAaTh 000N ydeOHHK, €ro Hy»XHO
KOHCIIEKTUPOBATh, T. €. 3allMChIBaTh CaMO€ TJIABHOE U3 TOTO, YTO BBl MOHSJIHN (3allMChIBAaTh HAZ0 CBOU
MBICIM, @ HE TEeKCT yuyeOHuKa). Bce, 4YTO OCTamoch HEMOHATHIM, HaJ0 Ha OKailiieM 3aHATHU



(mekuus, cemuHap, gaboparopHasi pabora) CrpocuTh (IOCIE ITOTO 3aMucaTh CaMOe TJIABHOE U3 BHOBb
MOHITOTO, a OCTaBIIEeeCs HESCHBIM — Tak ObiBaeT! - mepecnpocuTh). Ecim maxke menbrili pasmen
OCTaJICs. HESICHBIM, 3TO HE TOKa3aTellb BallMX CIIOCOOHOCTEW; CKOpee BCEero BBl €Ille He Hadalu
3aJ1aBaTh BOMPOCHI ce0e U APYruM. A U3ydnTh QU3HKY O€3 BOIPOCOB: 3a4ueM?, ToueMy?, oTKynaa? —
HEBO3MOXKHO. BEIBOABI, BcTpedaromuecss B Kypce (Y4eOHHK, JIEKIMs), HEOoOXOIMMO TMpojieaTh
CaMOCTOSITENIHO (CIyCTsI HEKOTOpPOE BpeMs Iociie MpopabOoTKU M HEe 3arjsabiBas B KOHCIEKT HIIU
yuebHuk). [locie Toro kak BBl HAy4YWJIMCh JaBaTh omnpeaeneHus (pusmuecku MpaBUIBHO H
rpaMMaTH4YeCcKH BEpPHO), 3alUChIBAaTh WX MaTeMaTH4ecKH, (HOpMyIHpOBaTh CBOMMHU CIIOBAaMHU H
3aMmuChIBaTh GU3NYECKUE 3aKOHBI, OOBSACHATH, TJE U KaK OHU MMPUMEHSIOTCS, MOXKHO CYUTATh U3YUYCHHE
JAaHHOTO paslena 3aKoHYeHHbIM. Hudero, BKIIOYas BaKHEHIINWE BBIBOABI, OMNPEICIICHUS W
(hopMyITHPOBKH, HE HANO YYUTh HAU3YCTh. [Ipy HEOOXOAMMOCTH MOHSITHIN U 3aKPEIUICHHBIA MaTepHall
BBI JIETKO BCrioMHHTE. [IpopabaTsiBas MaTepual, MOJIE3HO MOJIh30BaThCS Pa3HbIMH yueOHUKaMu. [lpu
MOJITOTOBKE K DK3aMEHaM JOCTAaTOYHO COOCTBEHHOrO KOHCIekTa. CBEJACHHMSI 1O BBICIICH MaTeMaTHKE,
0e3 KOTOPBIX COBPEMEHHOE U3JI0KEHUE Kypca (PU3NKH HEBO3MOKHO, PACCMOTPEHBI B MaTEMaTHUECKOM
BBEJICHUM OCHOBHOW M JOTIOJIHUTENBHON JUTeparypbl. Kpome Toro, mapajiienbHO ¢ KypcoMm oOien
¢uszukn Bbl uM3yuaeTe Kypchbl BBICIICH MaTeMaTHKH, NPOrpaMMbl KOTOPBIX COallaHCUPOBAaHBI U
COTIPSIKEHBI C MPOTPaMMOi Kypca o011eil GU3nKH.

MeToauueckre peKOMEHIaluU AJIs HOATOTOBKY K CEMUHAPCKUM 3aHATHAM U PELICHUIO 3a/1a4.

IIporpaMMa Kypca M CEMECTPOBBIM KaJ€HJApHbI IUIAH COCTAaBJIEHBl TaK, 4YTO TEMBI
CEMUHAPCKHUX 3aHATUN CIEQYIOT CTPOro 3a TemMaMu Jiekuuil. M mporpamma Kypca, U CEMECTPOBBIM
KaJleHJAApHBIA IUIaH JOCTYNHBI KaXJIOMY CTYAEHTY Ha caiiTe yHuBepcurera. I[loaroroBuThCs K
OUYEpeIHOMY CEMHUHAPCKOMY 3aHATHIO- 3TO, MPEXKIE BCEro, MpopaboTaTh JEKIMOHHBIN MaTepua,
COrJJaCHO METOAMYECKUM PEKOMEHJALMSIM, JAaHHBIM Bblll€. Bce HEBBISICHEHHBIE BOIPOCHI TEOPHHU
MOXXHO (M HY>XHO) 3aJaTh MperojaBaTelll0 B Hayale CEeMHHApPCKOro 3aHsATHsI. Ha cemmHape, kak
MPaBUJIO, Pa30UpPalOTCs BONPOCHI M KadeCTBEHHBIE 3aJaud, JAOLIHE BO3MOXHOCTH Ooiiee TiyOoKo
MOCTUYb M3ydaeMblil pazzgen kKypca. KpoMe Toro, Ha ceMuHape yyaT MpPaBWIbHO CTaBUTh U pELIATh
3a7a4M, AaHaJM3UpOBaTh peleHue 3anad. [lo mpolaeHHOW Ha CEMHHAape TEME NArTCA 3aJayd IS
CaMOCTOSITENIPHOTO (JIOMAIIIHET0) pelIeHUs. Y CBOEHHE Kypca BO MHOIOM 3aBUCHUT OT OCMBICIEHHOIO
BBITIOJTHEHUS! IOMAILIHET0 33a/JaHusl, BAYMUYHMBOIO PeIIeHUs! OO0JIBIIOT0 KOJIMYEeCTBa 3a/1a4.

[Ipu pemenun 3aaay 11€51€c000pa3HO PYKOBOJCTBOBATHCS CIAEAYIOIMMU IpaBuiamu. [lpexnae
BCEr0 HYXHO XOpOIIO BHUKHYTh B YCJIOBHE 3aJauM, 3allHCATh KPaTKo ee ycioBue. Eciau mo3posser
XapakTep 3aJaud, o00s3aTeNbHO CclejaiiTe PUCYHOK, MOSICHSIONIMKA €€ CYIIHOCTh. 3a pPEeIKUMHU
WCKITIOYEHHSIMH, KaXKAasi 3ajava JOJKHA ObITh CHadaja pelieHa B oOmiem Bujie (T. €. B OYKBEHHBIX
000 3HaYeHMsIX, a HE B YMCIaX), MPUYEM KCKOMas BEIMYMHA JIOJDKHA OBITH BBIpAXKEHA 4Yepes
3a/laHHbIe BeMUYMHEL. [lomyduB peleHre B 00mIeM BUJE, HY)KHO NPOBEPHUTH, MPABWIBHYIO JIH OHO
HUMeeT pa3MepHOCTh. Eciii 3TO BO3MOKHO, HCCIIE10BAaTh TIOBEICHUE PELIEHUS B IPEAEIBHBIX CIIydasx.

B Tex ciywasx, Korga B IpOLECCE HAXOXKACHHUS HCKOMBIX BEIMYMH IMPUXOAMUTCA pellaTh
CUCTEMY HECKOJBbKHUX TPOMO3JKHMX YpaBHEHMH (Kak, HampHUMep, 4acTo ObIBaeT MPH HAXOXKIAECHUU
TOKOB, TEKYIIUX B CJOXHBIX Pa3BETBJICHHBIX IIEMsX), LEIeCO00pa3HO CHayana MOACTABIATH B 3TH
YpaBHEHHUS YHCIOBBbIE 3HAYEHHUS KOI(PPHUIMEHTOB U JUIIb 3aTeM ONPENENATh 3HAUYEHUH HCKOMBIX
BEJIMYMH. YOEIUBIINCH B MPAaBUIBHOCTU OOIIETO PELICHUs, MOACTABIAIOT B HETO BMECTO KaXXIOW U3
OyKB 4YHCJIOBbIE 3HAUCHHUsI 0003HAUEHHBIX MU BEJIMYMH, Oepsl, pa3yMeeTcs, BCe 3TU 3HAYEHUS B OJHOM
U TOH Xe cucteMe eAuHul. UToObl OOJIeryuTh ONpeiesCHHE MOpSAKA BBIYMCISEMOIN BEIWYMHBI,
TIOJIE3HO MPEJICTABUTh UCXOAHBIC BEJIMUMHBI B BUJIEC YUCEN, OMM3KUX K SIUHUIIC, YMHOKEHHBIX Ha 10 B
COOTBETCTBYIOIICH cTeneHu (Hampumep, BMecto 247 moacraButh 2,47E+2, Bmecto 0,086— umcio



0,86E-1 u T. 1.). IlogcraBuB B (hopMyiy umciia, IpeXk/ie YeM HauaTh BBIYUCICHHS, IPOBEPHTE, HEMb3s
JIM BOCHOJIB30BATHCS (hOpMyNamMu JUTsl TPUOIMKEHHBIX BBIYMCICHUN, IPUBEACHHBIMU B [IpritoskeHMsIX
PEKOMEHIOBaHHBIX COOPHUKOB 3a/1a4.

Hamo momMHHTB, 4YTO 4YHCIIOBBIE 3HA4YeHHS (U3NYECKUX BEJIMYUH BCErla SBISIOTCS
npubmkeHHbIME.  [loaTOoMy mpH pacueTax HEOOXOAMMO PYKOBOJCTBOBATHCS MPaBHIIaMU JIEHCTBUH ¢
NpUOJIMKEHHBIMU YHCIaMU. B 4acTHOCTH, B MOTy4€HHOM 3HAUYE€HUM BBIUMCIEHHON BEJIMYMHBI HYXKHO
COXPAHUTh MOCIEIHUM TOT 3HAK, €AUHMIIA KOTOPOrO MPEBBIMIAET MOTPEIIHOCTh ITON BeJIMYMHBL. Bee
ocTaslbHble 3Haydamue HUdpel Haxo orOpocuth. IlodydyuB YHMCIOBOM OTBET, HY)KHO OLIEHUTH €O
npaBaonoo0HocTh. Takas OlleHKa MOXKET B psjie CilydaeB OOHApPYKUTh OMIMOOYHOCTH MOJyYE€HHOTO
pesynbTata. Hampumep, CKOpoCTh Tena HE MOXKET OBbITh OOJbIIE CKOPOCTH CBETa B BaKyyMe,
JMAIBHOCTH TIOJIETa KaMHs, OpOIIEHHOTO YeJIOBEKOM, He MOXXeT ObiTh mopsinka 1000 M, macca
MOJIEKYJIbl — HopsaKa 1| Mr u T. 1.

Pemenue 3a1au npuHeceT HauOOJBIIYIO MOJIb3Y TOJBKO B TOM ClIydae, €CJIM yYaluiics peraet
3aJja4d CaMOCTOATENbHO. PemuTh 3anauy 0e3 nmomoru, 6e3 MoJCKa3KU 4acTo ObIBaeT HEJIErKO U He
Bcerga yznaercs. Ho gake He yBeHYaBIIMECS YCIE XOM IIONBITKM HAWTH pELICHUE, €CIM OHU
OpeANPUHUMAINCh JOCTaTOYHO HACTOMYMBO, NMPUHOCAT OLIYTHMYIO MOJIb3y, TaK KakK pa3BUBAIOT
MBILIUIEHHE M YKpemsioT Bosto. Creayer MMeTh B BHMJY, YTO pELIAIOIIYyI0 poJib B paboTe Hax
3aJjauaMy, KaKk ¥ BOOOIE B YUEHUH, UTPAIOT CUJIa BOJIM U TPYAOIIO0HE.

He cnenyer cMymarbes TeM, 4TO HEKOTOPBIE 3aJaud HE PEIIAIOTCA «C Xoxy». JlocToBepHO
YCTAaHOBJIEHO, YTO IpOLIECC TBOpYECTBA B O0JIACTM TOYHBIX HayK (a pelleHue 3ajad ecThb BHUJ
TBOPYECTBA) NPOTEKaeT Mo cienyromei cxeme. CHadanga MAET NOJATOTOBUTENbHAs CTagusl, B XOJE
KOTOpPOM yuYeHBbIi HACTOWYMBO HILET penieHue mnpobiembl. Ecnu perieHue HalTu He ynaercs U
npoOjieMa OCTaBlieHa, HACTYIaeT BTopas cTaaus (CTaaus MHKYOalMM) — YYEHBIM HE JyMaeT O
npobiemMe M 3aHMMaeTcs JIpyruMu BompocamMu. OJHAKO B MOACO3HAHMM IPOJOJKAETCS CKpbITas
paboTa MbICIIH, KOTOpas 4acTO MPHUBOAUT B KOHEYHOM HUTOr€ K TPETheH CTaJuU - BHE3AITHOMY
03apeHMIO U TOJIydyeHUto Tpedyemoro pemeHus. HyXHO MMeTh B BHUIY, YTO CTaJusl WHKyOaluu He
BO3HHUKAET cama coOO# - i TOro 4roObl MYCTHTh B XOJ MAalIMHy O€CCO3HATEeNbHOTO, HEOOXOaMa
HACTOIUMBas MHTEHCHBHAs paboTa B X0/€ MOArOTOBUTENBHON cTaguu. Perienue 3a1ad, Kak Mbl yKe
OTMEYaJIM, €CTh TAK)K€ BMJI TBOPUYECTBA W IOJYUHSETCS TEM K€ 3aKOHOMEPHOCTSAM, YTO M paborta
Y4EHOro HaJl HaydyHou mpoOiemoil. [IpaBma, B HEKOTOPHIX Cily4asiX, BTOpas CTaausl - CTagus
MHKYOalMM - MOKET OBbITh BbIpa)K€Ha HACTOJBKO c1abo, YTO ocTaeTcsi HezaMeueHHOU. M3 ckazaHHOrO
BBITEKAET, YTO pEIIEHHE 3a/ad HU B KOEM cllyyae He Cle[yeT OTKJIaJblBaTh Ha IOCIEIHUNA Beyep
nepe 3aHATUAMH, KaK, K COXKaJIeHUI0, HEPEIKO MOCTYAIOT CTyIeHThl. B 3TOM citydae Gosee cliokHbIe
U IPUTOM HamboJjee cojaepkaTelbHbIe U IMOJIe3HbIE 3a/1auM 3aBeIOMO He MOTYT ObITh pemeHsl. Han
3aJJaHHBIMH «HA JOM» 3aJjayaMy HaJ0 HAa4YMHATh AyMaTh KaK MOKHO paHbIIIE, CO3AaBasl yCIOBHS IS
peanu3ayy CTauu HHKyOaluu.

Eciu B ycioBuM 3aauu MMEIOTCS YMCIOBBIE JaHHBIC, HE JICHUTECh JOBOAUTH PELICHHUE 10
YHCJIOBOTO OTBETAa. UTOOBI MOMYYUTH IMPABHIBHBIA YMCIOBOW OTBET, HEOOXOJMMO XOpOIIO 3HATH
€AMHULIB (PU3UYECKUX BEJIWYUH U YMETh NPOU3BOAMTH AaKKypaTHO M HaJEeKHO pacuerel. U 1o, n
Jpyroe MOKET OBITh JIOCTUTHYTO TOJIBKO JJIMTENbHON mpakTHkoi. Oco0oe BHUMaHHME HYXHO
oOpamate Ha MPAaBUIBHOE OINpENEeIeHUuE MOopsAaKa HCKOMOM BenuuuHbl. Cpeam ydaluxcs 4acTo
BCTPEYAETCs YAUBUTEIbHOE 3201y K/ICHHE - OHU CUMTAIOT, YTO OIIMOKA B MOPSAAKE BEIUUMHBI (1axe Ha
HECKOJIbKO MOPS/IKOB) MEHEe CYILIeCTBEHHa, 4eM OoIMOKa B 3Havammx uugpax. HeobocHoBaHHOCTH
TAaKOTO MHEHHMS JIETKO OOHapy>XMBaeTcs Ha ciexyromeM npumepe. Ommlka, 3aKI0daronascs B TOM,
4yTO BMeECTO 5 moistydeHo 7, cocraBisieT 40 %, B TO Bpems Kak OIIMOKa BCEr0 Ha OAMH MOPSAOK
(cxaxem, BMecto 1,0E4 nonyueno 1,0ES) coctaisier 900 %.



B pexkomenyeMbix cOOpHHMKax 3a/1ad, B pa3zeiie, KOTOPbIA CleayeT 3a OTBETaMM, COAEPIKATCS
yKa3aHHUs K pemeHuio Oosiee TpyAHBIX 3agad. OOpamaThCsi K HUM HYXKHO JIMIIB IOCTE TOTO, Kak
HECKOJIBKO IMOMBITOK PEUINTh 3a/1a4y HE IPUBEIYT K YCIEXY.

Hakonen, Hajo uMeTh B BHUAY, UYTO B Psj€ CIy4yaeB 3aJaud pPacIOJIOKEHbI B JIOTMYECKOU
MOCJIEZIOBATEIBLHOCTHU U B MOPSAJIKE BO3pacTarolie TpyiHocTu. [103ToMy TOTYKOM K pelIeHnI0 TaHHOM
3a/1a4¥ MOXKET MOCITY’)KATh 03HAKOMJICHHE C HECKOJIBKHMH ITPEAIECTBYIOIIUMH 3aJa4aMH.

Metoandeckre peKOMEHIAIMH JUIs OATOTOBKHU K JIaOOPaTOpHBIM paboTaMm.

OcBoeHHEe CTyIEHTOM J1a00OpaTOpPHOro MPaKTHKyMa — HEOOXOJMMas COCTaBHAs 4acTh PabOTHI
CTYZCHTA IIPH OCBOEHUH Kypca o01iel GU3uKu.

Kaxnplif CTYZCHT 32 OIMH CEMECTp JTOJKEH BBIMOIHHUTH M0 HHIUBUAYATFHOMY I'padUKy CEMb
(ecnm crienuanbHO HE OTOBOPEHO) JTa00PaTOPHBIX padoT. I'paduk paboT cTyNEeHT MoTydaeT Ha IEPBOM
B CEMECTpE 3aHATHUU B COOTBETCTBYIOIIEH 1a00paTOpuu.

Tema ouepenHoi 1a0OpaTOpPHON PabOTHI CTYJAEHTA MOXET ONEPEKaTh JICKIIMOHHBIM KypC.
Kpome Toro, TeMbl OKOJO uHeTBEpTH JaOOPATOPHBIX PabOT BOOOIIE HE OTPAXKEHBI B JIEKIIMOHHOM
Kypce. Takue nabopaTopHble pabOThl PACHIMPSIOT KPYr BOIPOCOB, PACCMATPHUBAIOLIUXCSA B paszelne
Kypca obmeil ¢usuku. Ilo sTON mpuumHEe omMcaHWe Kaxa0il 1abopaTopHOM pPabOTHI COIAEPKUT
JIOCTaTOYHO NMPOopabOTaHHOE TEOPETHYECKOE BBEJCHHE, OCHOBHbBIE pacueTHbIe (GOpMyJbl U (HOPMYJIbI
pacueTa MOTPEUIHOCTH, MOJAPOOHOE omMcaHhe JabOpaTOPHON YCTaHOBKHM, CLEHapUil NPOBEICHHS
1abopaToOpHOI pabOThI, BUIBI TAOMUII, JUIsI BHECEHUSI B HUX PE3YJIbTaTOB M3MEPEHHH, KOHTPOJIbHBIC
BOIIPOCHI, AAIOIINE CTYJIEHTY OCYIIECTBUTh CAMOKOHTPOJIb YPOBHS CBOEH MOJATOTOBKU K padoTe.

®dusnyeckas gmadboparopus — NOMELIEHHE MOBBIIIEHHON onacHOcTU. [loaTOMy, BCe CTyA€HTHI B
Hayase KaKJ0ro ceMecTpa Iepesi HayajaoM padoThl B 1a00paToOpyUu MPOXOIAT HHCTPYKTaX MO TEXHUKE
6e3onacHocTd. Kakaplii CTyJeHT B cHelManbHOM KypHaje CTaBUT CBOIO IMOANUCh O TOM YTO OH
MIPOCITyIIaJl UHCTPYKTAX MO TEXHUKE 0€30MacHOCTH paboThl B JaOOPAaTOPUM U 00sI3yeTCsl BBIIOIHATh
BCE ITyHKTBI HHCTPYKTaXa.

1. CTy1eHTBI HE TOMYCKAIOTCs B JIA0OPATOPHIO:

a/ 1ocJje 3BOHKA,

0/ B BepXxHeU ofexIe.

2. CTyneHT JOmyCcKaeTcsl K BBIMOJHEHHIO PabOTHI TOJBKO IOCIE MPOBEPKH IPEroiaBaTesieM
TOTOBHOCTH CTY/EHTA.

["'0TOBHOCTB CTY/I€HTA K BBIIIOJIHEHUIO JJAOOPATOPHON PabOTHl COCTOUT B CIEAYIOIIEM:

a) MOJHOCTBIO MOATOTOBJIEHA K cjaue MpeabLIyas padbora,

0) moaroTroBieHa TeKyllas paboTa, MOJArOTOBKAa BKIIOYAET: Ha3BaHHE palOOThI, CXeMy
yCTaHOBKH, pabGouue ¢Gopmynsl u (GopMynbl Uis pacyeTa MOTPEUIHOCTEH; MepedeHb MpUOOpOB U
MIPUHAJIEKHOCTEN (TEXHUUECKHE XapaKTEPUCTUKH 3allOIHIIOTCS B 1a00paTopun); MepedeHb 3aJaHui
Y TaOJULBI 1J1S1 IPSIMBIX H3MEPEHHIA;

B) 3HAHHE YKCIEPUMEHTA U TEOPUU JAaHHOW pabOTHI B paMKaxX OMHCAaHUS padOTHI B MPAKTHKYME
1 ydeOHHUKa 10 Kypcy o0IIeil Gu3uKy.

3. CTyIeHT He J0IyCcKaeTcsl K BBIIIOJHEHUIO padoThl, eCIIu:

a) OTCYTCTBYET JIaDOPAaTOPHBIN JKypHAJ WM yKa3aHHbIE B IyHKTE 2-0 3allUCU B HEM,

0) CTyJIeHT He 3HaeT TEOpUU paboTHl B PaAMKax TEOPETUYECKOIO BBEJICHHS B MPAKTHUKYME U HE
MPEJCTABISAET OTYCTIUBO, YTO U KAKUM METOJIOM OH OYJEeT U3MEPSITh;

B) UMeeTcs 0oJiee OJTHOM HECTaHHOHN padoThI,

T') He MOATOTOBIICHA K CAaye Mpeblayas padboTa.



4. CTyeHTbl, HEIOMYIIEHHBIE K BBIOJHEHMIO MO M.11.1-a, 3, BBHINOIHAIOT paboTy B 3a4ETHYIO
HEJEIO.

5. CryzaeHTtaM, NpPONYCTUBIIUM 3aHATUS IO YBAXXUTEIbHBIM MPUYMHAM (MMeEETCs JOMYCK U3
JIeKaHaTa), IPEeIOCTABUTh B TCUCHUE CEMECTPa BO3MOKHOCTD BBITIOJIHEHUS JTFOO0H CBOOOIHOM paboTHI,
HE BKJIIOYEHHOH B €ro MHAMBUAYaIbHBIN Tpaduk. [y 3TOr0 npenoaaBaTeb J0HKEH B JaOOPaTOPHOM
KypHaJle CTyJeHTa C/eNaTh 3alHuch C MPOChOO AOMYCTUTh CTYACHTa B YAOOHOE AJSl CTYyACHTa BpeMs
K BBITIOJIHEHUIO PabOoTHI (YKa3aTh HOMEpP paboThl, BEIOpaHHOW MpernoaaBaTeneM U3 MeHee 3aHAThIX, YTO
COOTBETCTBYET KOHITy criucka «I'paduk BeIMOIHEHUS pabOT CTyACHTAMI).

6. B TeyeHue OJHOrO 3aHATHS JOIMYCKaeTCs BBIMOJHEHHE He Ooyiee OAHOM 1abopaTopHOi
paboThI.

7. He nomyckaercs coBMmecTHas pabora 2-x W OOJBIIET0 4YHCIA CTYIACHTOB 3a OJHOM
YCTAaHOBKOM, €CJIH 3TO HE MPEAyCMOTPEHO METOJWYECKUMH YKA3aHUSMU K BBIIIOJIHEHUIO JTAHHOM
paboTHI.

[TpaBuia BeeHUs 1aOOPATOPHOTO KypHAJIA CTYICHTA.

1. B xadecTBe )xypHaJia UCIOJIb3YETCS TETPaib OOJIBIIETO pa3mepa.

2. Ha TUTYnBbHOM JIHCTE KypHalla JIOJDKHBI OBITh YKa3aHbl (paMHUIIUs ¥ WHUIMAIBI CTYJIEHTA,
HOMEDp I'pYTIIBI.

3. Odopminenne kaxaoi paOOTHl HAauMHAETCA C HOBOM cTpaHulbl. Cxembl U Trpaduku
BBITIOJIHSIFOTCSL KapaH/IAIIoM, BCE 3allMCH JIENAIOTCS PYUYKOH, A rpaduKOB HCIOIB3YETCS TOJBKO
MWIIIMETpOBasi Oymara, rpad)uky BKJICHBAIOTCS B BUJIE CTPAHUIIBI B Ta0OpaTOPHBIH KypHAI.

4. ITpu opopmieHnn pabOTHI PEKOMEHTYETCS BBIICISATH CTPAHUIIBI TS pacdyera. Ha pacyeTHbIX
CTpaHMIIAX JIOJDKHBI 0053aTENbHO MPHCYTCTBOBATh padoune (HOpMyIIbl ¢ MOJICTAHOBKOW pe3ysIbTaTOB
NPSIMBIX M3MEPEHUH M (PU3MUYECKUX KOHCTAHT B OJHON cUCTeMe eAuHWIl. Ha 3THMX ke cTpaHuIax
MIPOU3BOJIUTCS pacUeT MOTPEITHOCTEH.

5. Odopmnenne paOoThl 3aBeplIAETCs HAMMCAHUEM 3aKJIIOYEHHUs. B 3akimroueHuH TOJDKHBI
COJZIepKATHCS OTBETHI HA CIIEIYIOIINE BOIPOCHI:

a) UTO ¥ KaKHUM METOJIOM U3MEPSIIOCH,

0) pe3ymbraThl C aOCOJIOTHOH H OTHOCHTENBHOW IOTPEIIHOCTSIMH, JIOBEPHUTEIBHOM
BEPOSTHOCTHIO;

B) aHAJIM3 PE3YJHTATOB M MOTPEITHOCTEH.

[Tpuem 3adera 1o 1abopaTOpHON pabOTE 3aKIIIOYACTCS B TIPOBEPKE:

a) pe3yJbTaToOB PabOTHI,

0) 10CTOBEPHOCTH PAacUy€TOB U UX COOTBETCTBHS MPSIMBIM U3MEPEHUAM

B) MPaBWJILHOCTH MOCTPOEHUS IpaUKOB,

r) oopMmiieHHS pabOTHI U 3aKITIOUSHUS.

11. YYEBHO-METOJWYECKHWE PEKOMEHIAIIMA IJIS IPEINIOJTABATEJEN

Mertonnueckrue peKOMEHIANH K TPOBEICHUIO JIEKIIUH.

1. TlogroroBka k nekuuu. Cpazy mociae TPOYTEHUS OYEPETHOW JIEKIIMM HAJA0 HAYWHATH
MOATOTOBKY K cienytomeid. CocTtaBUTh TiaH (HE KOHCIEKT!) JEKIHUHU, B KOTOPOM YKa3aTh, KaKue
BOIIPOCHI U B KAaKOW IOCJIEAOBATEILHOCTH OyAyT H3JaratbCsi, Kakue IEMOHCTPAIlMM U B KaKOM,
«mecte» OyayT nmokazaHsl. He crnemyer neperpyxartb JEKIUIO JEMOHCTPALUIMH — ONTUMAIBHOE YHUCIIO
JEMOHCTpAIIMiA, KaK MpaBWiIo, paBHO 3-5. J[eMOHCTpanuu JOMKHBI OBITh 00S3aTENbHO K MECTY U C
OOBSICHEHHEM CYTH JeMOHCTpUpyeMoro sBieHus. [lamee cienyer O3HAKOMHUTBCS C TEM, Kak



M3JIaraeTcs COOTBETCTBYIOLINI BOMPOC B HECKOJIBKUX 3aCTYKHBAIOIIUX J0BEpUsl YUEOHBIX MOCOOUSX,
MOCJIe Yero HacTyIMaeT caMblil BayKHBIN ATAll MOJATOTOBKH — 00AyMbIBaHUE MaTepuaia. HakanyHe mHs,
Korjga OyJeT YMTaThCs JIEKIHs, HY)KHO BHHUMATEIBHO MPOYECTh BECh OTHOCSIIUICS K TeME JIEKIIUU
MaTepuall, cojaepkammics B ydeOHuKe. Ha nexknuio HyXHO HITH, O€3yKOPH3HEHHO BIajes
MaTepUaIoOM.

2. Xapaxrep jekuud. JIeKIuu M0JDKHBI OBITh YMOIIMOHAIBLHO OKpalieHHbIMA HyXHO yBIeKaTh
CIylIaTelel CBOEM YBIIEUEHHOCTHIO. BblpaxaTb yAMBIEHHME M BOCXHUILIEHUE MOJIYYEHHBIMHU
pesynbratamu. OOpamiaTe BHUMaHHE Ha WX MPOCTOTY (€cId HE HMEET MECTO TMPOTHBHOE),
CUMMETpHUIO, KpacoTy. IIpennarars ciymarensM MONBITAThCSA MPEACTaBUTh, YTO UCIBITHIBAT TOT WU
WHOMW yYEHBIH, CAETaBIINN OTKPBITHE. YUTas JEKIHIO, HY>)KHO CTPEMHUTbCS OYAUTH MBICIIb, PACCYKAATh
BCIIyX, BOBJIEKas B 3TOT mpouecc cryaeHToB. Korga ObiBaeT, BO3MOXKHO, Ipeiaratbh CTyJICHTaM
c000pa3uTh, KAKUM MOXKET ObITh MCKOMBIN pe3ynbTrar. OTpOMHOE 3HAUYEHHE MMEET KyJbTypa pEyH.
CoBeplilIeHHO HEIOMYCTUMBI CJIOBA — MApas3uThl, CII0Ba — COPHSAKHU: BOT, 3HAUMUT, TaK CKazaTh U T. II.
Henpuemnema cOuBunBasi, HECBSI3HAS PEUb.

3. Texnuka ytenus. B Havase neKUMU HY)KHO JaTh KpaTKOE BBEJECHUE, aHHOTAIUIO, 0030p Ui
OpUeHTHPOBKU. Pacckazath 0 ueM OyJeT pedb, YTO M Kak OyJeT BBIICHEHO WM moiydeHo. MHaue
CTYACHTHl «3a JEPEBbSIMH HE YBUJAAT Jieca». 3aKOHYHMB H3JIOKEHHME, Kakoro- JuOO BOIpoca, 1aTh
pe3toMe, 0003peTh cenaHHoe. B Xone JieKuuu Hy»XHO YKa3blBaTh, YTO U B KaKOM BHJIE CTYACHTY
HY>KHO OyJleT IOMHUTh Hau3yCTh, © B OCOOEHHOCTH, 4YTO HE HaJ0 CTPEMMTHCS 3alOMHUTH. HyxHO
MIPEOCTEperaTh CTYJICHTOB OT «3YOpPEXKH», B YACTHOCTH JIEMOHCTPATUBHO CIHCHIBATH (WM JIENaTh
BUJ], YTO CIIUCBIBaeTe) ¢ OyMaXKM Ha JOCKY T€ (OPMYJBI WM YHCIOBBIE 3HAUYEHUS, KOTOpPHIE HE
CJIeMyeT 3alOMUHATh. YnTast IEKIUI0, HYy>KHO BCE BpeMsl 3a00TUTCS, YTOOBI BAC TTOHUMAJTH.

['oBopuUThH TPpOMKO, BHATHO, pa3z0OpPUMBO, MUCATh KPYMHO, aKKypaTHO M 4eTko. CienuTh 3a
TEMIIOM YTeHHs. TeMI JO0KEH ObITh JOCTATOYHO YMEPEHHBIM ISl TOTO, YTOOBI CTYAEHTHI YCIEBAIH
CIEIUTh 32 XOJOM PaCCyKJIE€HUW M 3alUChiBaTh OCHOBHOE, U BMECTE, C TEM JOCTATOYHO KUBBIM,
YTOObI HE BOLIAPUIIACH CKYKa.

4. CooTHOIIEHHE JEKIMNA ¢ yueOHUKOM. B nexiuu u yueOHHKe paccMaTpUBAIOTCS OJHH U TE
K€ BOIIPOCHL, HO B Pa3HBbIX paKkypcax U pa3IMYHbBIMU BBIPA3UTENIbHBIMHU CpEeACTBaMU. B oTiinume ot
yueOHMKa B JICKLIUU HUCIOJB3YIOTCS KECTbl, MUMHKA, Oosbllias cBOOOJA M BBIPA3UTEIBHOCTh PEYH,
JNEMOHCTpallMi. B HM3BECTHOM CMBICIIE MOXHO CKa3aTh, YTO JIEKIMSI M Y4eOHUK HE AyOJIMPYIOT, a
JOTIOJIHSAOT IPYT JApyra.

Meroanueckue peKOMEHAAMH K IPOBEICHUSI PAKTUUECKUX 3aHATUI

OueHp BaXXHO JOOUTHCS TOTO, 4YTOOBI C CaMOro Hayajda CJIOXWINCH TPaBUIbHBIC
B3aMMOOTHOIIEHUSI €O cTyaeHTamu. CoO CTOpOHBI MpEeNnojaBaTeisl XapakTep B3aMMOOTHOIICHHI
oTIpeJieNIAeTCs CIoBaMM: 1o0poxkenarenabHas TpeOoBaTeabHOCTh. CO CTOPOHBI CTYICHTOB XKelaTelIbHO,
YTOObI OHM OTHOCWJIMCH K HaM C JIOBEpHUEM M HCKpEHHE, He MBITAINCh HAaC OOMaHbIBaTh. [l 3TOTO
HY>KHO HCKJIIOYHTh W3 0OOMXOZa BCE TO, YTO MOMKET TOJKHYTh CTyAeHTa Ha oOmaH. Hamo sicHO
MIOHUMATh, YTO AAJIEKO HE KaXKJIbIi CTYJEHT B COCTOSIHUU PELIUTh BCE LIECTh 33Ja4, KOTOPbIE MBI EMY
naeM Ha Hezpenmo. [1o3ToMy, HE HaO MOPHULATH CTYJIEHTA 3a TO, YTO OH HE BBINOJHUI BCE 3aJaHUS.
CrnokoitHO (uKcHpyiiTe HOMEpa HEBBIOJHEHHBIX 33Jad U HE MNpPOpabOTKy TEOpUHM U HHUKAK HE
MPOSIBISIATE CBOE HEYJIOBOJILCTBUE. boubIlle TOTO, €CIM  BHJIHO, YTO CTYJIEHT CTapaeTcs, a y HEro He
MIOJTy4aeTCsl, OH PELIWI, CKaXeM, 2-3 3ajaui U3 IECTH, TOXBATUTE, TOA00IPUTE €ro.

Ecnu ecTb OCHOBaHMSI CUMTATh, YTO CTYAEHT paboOTaeT HEAOCTaTOYHO, cKaxure emy: «Hamo
cTaparbcs perath OoJblie 3a/1a4, HHa4Ye Bbl HE BOMJIETE B HOPMAJIBHYIO KOJICIO»

OcHOBHasi M O4YeHb TpyJaHas 3azada — JOOUTBCA TOro, YTOOBI CTYAEHT PETYJISAPHO H
MHTEHCUBHO paloTan Hajx Teopueil u 3amayamMu. CTyneHThl JOJDKHBI ObITh NMPUYYEHBI K ITOMY C



MEPBOTO JIHS, YTOOBI 3TO Ka3aJlOCh UM €CTECTBEHHBIM, caMO co0o0il pasymerommmcs. g pernenus
9TOM 3aJ1a4M UMEETCS 1ieJ1asi CUCTEMA ITPUEMOB.

OavH M3 mpuUeMoOB — 3TO MpoLEAypa Oompoca. ITO HE MPOCTO ONPOC, 3TO — LEPEMOHHUAI, B
KOTOpPOM y4YacCTBYET Bcs Ipymnmna. B 3Tom coub, B 3TOM MCUXOJI0rHYEcKas o10CHOBa omnpoca. To, uTo
BbI Y3HaeTe, KTO UTO C/eJall UM HE ClIeNall, B KAKOM COCTOSIHUM HaXOAMUTCA IpyIIa, - 3TO He TJIaBHOE,
3TO — MOOOYHBIN pe3ynbTaT LEepEeMOHMH Ompoca. ['JaBHOE B TOM, 4YTO CTYAEHT OKa3bIBaeTcs
MOCTABIIEHHBIM B TaKHE ICHXOJIOTMYECKHE OOCTOSATENbCTBA, UYTO €My NPUXOAUTCS padoTatb. MbI
HACTanBaeM Ha TOM, YTO JOJIKEH OBITh LIEPEMOHHUAN OMPOCa, B KOTOPOM yUaCTBYIOT BCE CTYACHTHI, BCE
C MHTEPECOM CIYIMIAIOT, KTO 4YTO CKaxeT. M HUKAaKUX MPH 3TOM 3a7]a4, HUKAKUX BOIMPOCOB IS
00yMBIBaHUSI HE JOJDKHO ObITh. Ha mocienyromux 3aHsITHSIX 00s3aTeNIbHO MOMHTEPECYUTeCh, KakK
oOcTouT neno ¢ goiaramu. Eciu CTyA€HT TOBOPHT, 4YTO JOIT JIMKBHUIMPOBAH, 3a4ePKHUBACTCS
COOTBETCTBYIOIlIas IIOMETKAa B TeTpaau. Eciu CTyIeHT 3asBiseT, 4YTO JOJI IOKAa OCTaeTcs, Ha
CJIETYIOIIEM CEMUHApEe CHOBA CIIPOCUTE, KaK OOCTOUT JIEJIO C JOJIraMH, U TaK MOCTYyMalTe A0 TeX Mop,
MOKa J0JT He OyAeT TUKBUIUPOBAH.

OT/IUYHBIM CPEJCTBOM CTHUMYJIHPOBAHUS PETYISIPHOM CaMOCTOSITENIbHOM paboThl CTyAeHTa
SIBJIIETCS BBI3OB CTYJICHTOB K JIOCKE I10 XpeOuto. BrI3biBast K 1OCKE JIJIsl pellieHusl OJHOW TPOMO3IKOM
3ala4yll HECKOJIbKUX CTYICHTOB (KaXIbli W3 HHUX BBINOJHSIET OJUH KaKOW-TO JTam pelieHus),
MPENOoIABaTENI0 YAACTCS Ha KaXI0M 3aHATUU ONpOcuTh y Jocku 10 — 12 cryaenToB. CrnenoBaTenbHO,
HE3aBHCHMO OT TOTO, OBLI JIM CTYJICHT Y IOCKH Ha OJHOM, JBYX, TPEX U T. JI. IPEABITYIINX 3aHATHIX, Y
Hero Bcerza cyiectByer paBHas 0,4 — 0,5 BEepOATHOCTb TOTO, UTO €My IPHUJETCS OTBEYATh Y JOCKH.
Wrak, y Bcex CTyAEHTOB JOJKEH MMETbCS aOCOJIOTHO paBHBIM IIAHC HA KaXKIOM 3aHSATHH OBIThH
BBI3BAaHHBIM K J0CKe. M e TMHCTBEHHBIN c0c00 3TOr0 JOOUTHCS — KepeObeBKa.

CocraBnsas TaH 3aHATHS, HaMedaiTe, Kakue 3amadu Oyay paszouparh ( 3Ta 4acTh IUTaHA
YTOYHSIETCSI Ha 3aHATUU C YYETOM pe3yJlbTaTOB OMNpoca — 3aJadyd, ¢ KOTOPHIMH HE CIIpaBHJIACh
3aMeTHas 4acTh CTYACHTOB, 00s3aTeIbHO pa30MpalOTCs HAa JOCKE) M Kakue BOMPOCHI MO TEOPHUH
3a/1aBaTh.

WNHorna npuHIun «o4epeIHOMY CTYJEHTY — OYEPEIHON BOMIPOCY» MPUXOIUTHCA HAPYIIATh. JTO
ObIBaeT, €CIINU:

a) CTYJIEHT, Ha KOTOPOIr'O BBIMAJ XPEOWM HATH K JOCKE, HE CHpaBWJICS JOMa C 3aJadei,
CTOAIIEH B O4YepeHOM IYHKTE IUIaHa. B 3TOM cilydyae CTyJIeHT pacckas3blBaeT pelIeHHE MEepBOW U3
MPEeyCMOTPEHHBIX IUIAHOM MOCIEAYIOIUX 3aJad, KOTOPYIO OH, MO €ro 3asBJICHUI0, PEUId JloMa.
Ecnu ke Takux 3ajay HeT, CTYJIEHTY MpeuiaraeTcsi o4epeHON TEOpPEeTHUYECKUN BOMPOC U3 CIIUCKA.
3amaun W3 MPOMYIIEHHBIX TaKUM 00pa3oM MYyHKTOB IUIaHA PEHIaloT IMOCIEAYIoIIUe CTYICHTHI, Ha
KOTOPBIX BBIMAIAET KPeOUii;

0) B oueperHOM IyHKTE IJIaHa 3HAYUTHCS TEOPETHUECKUI BOMPOC, a CTYIEHT IPH OMpoce
3asiBWJI O HETOTOBHOCTH IO TEOpUHM. TakoMy CTYAEHTY NpEIaracrcsi TEOPETUUYECKUH BOMIPOC Ha
npeasaynmid Matepuai. [lone3Ho u s Hero, u Ui OCTANIBHBIX, H0O0 «ITOBTOPEHUE — MATh YUCHHS.

[TpakTudyeckn xepeObeBKa OCYIIECTBIISICTCS CIEIYIOMUM o0pa3oM. B memouke HMETCs
OOYOHKH OT JIOTO (WJIH JII0Oble (PUIIKK) C HOMEPAMHU I10 YHCITy CTYACHTOB B rpymme. IlepBoriii 6040HOK
BBIHUMAET M3 MeIloYka KTo-Tu00 u3 cTylaeHToB. K mocke BBIXOAMT TOT, KTO CTOUT B CIIMCKE IOJ]
BBITALLIEHHBIM HOMEPOM. B nanbHeiiem, npexe 4eM cecTb Ha MECTO MOCJIe OTBETa Y JOCKH, CTYACHT
BBIHMMAET CIEAYIOUMii O004OHOK W T.A. TakuM 00pa3oMm, OJHU CTYIEHTHl «BBI3BIBAIOT» K JIOCKE
JIPYTHX.

BrI3BaHHEBIN K JOCKE PACCKA3bIBACT O PEIICHUH 3aa4u IPU y49aCTUH, P aKTUBHOM BHUMAHHUH
BCEX OCTAJIbHBIX CTYJEHTOB. Bce Bpems HaJlo MOAJEpKUBATh UX B TAKOM COCTOSIHMM. C 3TOH LIEIIBbIO
BpeMs OT BPEMEHH MOKHO cKka3arh: «Cron! Oroiiure B CTOPOHY!» U 3aTeM, 00pamasch K ay IUTOPUU:



«Hy, xax? IlpaBuibHO OH 3TO caenan?» uin «Barie oTHOIIEHHE K HAMCaHHOMY (MJIM CKa3aHHOMY)?»
3areM, s MO MPOXOLy MEXKIY CTOJIaMU U yKa3bIBas 110 OYEPEN Ha CTYACHTOB, CIIpalIuBaTh: «BHl.. .,
BbI?». OHu otrBeuaroT: «Cornacen», «He cormacen» wnm «He 3Hato». B mocnennem ciyudae Hazno
ropoputh: «Jlymaiite, nymaiite, coctaBisiite cBoé MHeHue!». W Bce naymaror. 3aTeM MOXHO
o0paTuTbcs K KOMYy—JIHOO M3 «HECOrJacHbIX» U chpocuTh: «[louemy Bbl He cormacHbl?». Crenyer
orBeT: «I[loromy-To M moromy-To... TaM-TO ommOKa...» U T.A. Tak MOXXKHO HPOXOIUTH MO PsAaM,
oTpalInBasi CTYJAEHTOB HECKOJIBKO pa3 3a CeMHUHAp. DTO JesaeTcsi ObICTPO U MOOMIH3YIOIE JeHCTBYET
Ha ayauTopuio. Bece Bpems CTy/IeHThI BOBJIEKAIOTCS B COBMECTHYIO padoTy. Takum oOpa3om, CTYIEHT
BCerja JOJDKEH OBITh TOTOB K TOMY, YTO CIIPOCAT €r0 MHEHHE O TOM, YTO YTBEpPKIACT WIJIM MULIET
CTYACHT, BBI3BaHHBIM K jJocke. Hamo moOuBaThbes TOro, YTOOBI KaXbli CTYJIEHT B TEYCHHE BCETrO
CEMHHapa aKTUBHO AyMaj, HE OTCYTCTBOBAJ MBICIIEHHO, CIEAMJ 3a TEM, YTO JAEJIAeT WU T'OBOPUT
OTBEYAIOUIUH Y TOCKHU.

[Topsinok npoBeneHns ceMUHApa

1. Omnpoc CTyOeHTOB O peHleHMH 3a7ad, TOTOBHOCTH [0 TEOpPUHM M TPUCYTCTBUM Ha
MpeuecTBYOIEeH JIeKIMKu. B xoe onpoca Hy>KHO BBISICHUTH, KaK OOCTOUT AEJO C JOJITaMH.

2. Koucynpramus. IIpenonaBatens uHTEpecyeTcs: «Y KOro €cTh BOMPOCH MO TEOPUU H
3agadam?» Bompockl 10KHBI OBITH KOHKPETHBIMHU U OTHOCSIIIUMUCS K MaTepualty JaHHoi Henenu. He
JIOMyCKaTh, YTOOBI TOCPEICTBOM BOIIPOCOB CTYJICHTHI «TSHYJIH BPEMSD».

3. BBI30B K J0cKe 10 Kpeduro, pa3dop 3a7ad U BOMPOCOB HA COOOPA3UTEIBHOCTh NP YYACTHH
Y aKTUBHOM BHUMAaHMHU BCeX CTYNEHTOB (cM. pazzaen 3). [Ipu oObscHEHMM Ha JOCKE PELICHHUs 3ajad
CTYJEHTaM pa3pellaeTcsl MoJib30BaTbCsl UX JOMAIIHEH TeTpajpto. [ 35KOHOMHHM BpEMEHHU YCIIOBHE
3aJ1a4yM 3aUMTHIBAET CaM IPETNo1aBaTeb.

Kpome BbI30Ba K J0CKe MO KpeOwio (KOTOpBIM JOHKEH OBITh MPeoOsIagarolinuM), CIeayeT
BpeMsl OT BPEMEHH BBI3bIBAaTh K JOCKE T€X CTYJIEHTOB, KOTOpHIE MO BOJE Cly4as aBHO HE ObUIM Y
nocku. Ecnu mpenctaBUThCS K TOMY IOBOJ, MOXXHO NpUIJIAlIaTh HA pa3dop KakoH-mubo 3amauu
HKEJIAIOLIUX.

Ilocre Toro kak INoOKa3aHO Ha JIOCKE PEIICHHE 3aJaud, HY)KHO INOMHTEPECOBATHCA: «A KTO
caenan unaue?». Bee mpennaraembie BapuaHThl peILICHUs JOHKHBI OBITH pa300paHbl, COMOCTaBICHBI U
OlLlIeHEHBI. Paccka3 o JpyroM BapuaHTe pELICHUs 3aCUUTHIBAETCS CTY/IEHTY KaK BBI3OB K JIOCKE, U €CIlIU
BIIOCJIEJICTBUU HA 3TOTO CTYJEHTA MaJaeT *KpeOuil, OH 0CBOOOXKAAETCS OT BbIXOJA K JIOCKE Ha JAaHHOM
3aHSTHH.

3amaun pa3OuparoTcsi Ha JOCKe He Bcerjga 10 KoHua. MHorjga mocie Toro, Kak HaMe4eH
MPUHIIMIT pelieHusi, s ropopro: «Temepb Bc€ sicHO, He OyneM TepsATh BPEMEHM Ha TPOCTYIO
apupMeTHKy win anredpy u T.1. JloBeanuTe 3a1ady 10 KOHIIA CAaMOCTOSITEIbHOM.

4. ITone3Ho MPaKTUKOBATh BPeMsi OT BpEMEHU MUHH KOHTPOJIbHBIE: MUHYT 32 15 10 OKOHUaHUs
CEMHHapa CTYJIEHTaM IpPEeAJaraeTcs pPELIUTh HECIOXKHYH 3ajady (CTyAE€HTaM, CHISALIUM PpSIOM,
HY’KHO J1aBaTh HEOJIMHAKOBBIE 3a/1a4M).

5. B xoHIIe 3aHATHSA (MU TOCJIE ONPOCa) CTYACHTHI 3alMChIBalOT HOMEpA 3a/1ay, KOTOPbIE OHU
JNOJDKHBI PEIINTh K CleAylolleMy pa3y. 3ajJaHue M0 TEOpHUM HE JaeTcsi, — pa3 HaBceraa
YCTaHABIMBAETCS, YTO CTYAEHTHl OOS3aHbI MOJATOTOBUTH K OYEPETHOMY 3aHITHIO TEOPETHYECKHI
MaTepuai, NpeayCMOTPEHHBIN KaJeHAapHbIM IIAHOM Ha TaHHYIO HEeJleIo.

MeTtoauueckue peKOMEeHIalluu K TPOBEICHHS TaO0OPATOPHBIX 3aHITHIA

Llenbto 3aHATHH SBISETCS 3aKpelsIeHHE M YIiyOJieHHEe TEOpPETUYECKUX 3HAHUM CTYJIEHTOB,
MOJTYYCHHBIX TPU U3YYCHUH TEOPETUUECKOr0 Kypca; Ipy 3TOM OyIyT PELICHBI CIeIyIOIue 3a1a41:

- TPUBUTH CTyJEHTAM HayaJbHbIE HABBIKM 10 OpPraHM3allMM M  MPOBEJICHHIO
9KCIIEPUMEHTAIIbHBIX UCCIEA0BAHUM;



- O3HAKOMUTH CTYACHTOB C YCTpOﬁCTBOM U TPUHIUIIOM ,Z[GI>'ICTBI/I}I OCHOBHBbIX (I)I/IBI/I‘-IGCKI/IX
puOOpoB;

- 3aKpenuTh 3HAHHUA B O0ONACTH aHaM3a M OOpPabOTKM IMONYYCHHBIX JKCIEPUMEHTAIBHBIX
Pe3yIbTATOB.

UToOb! OBITH aTTECTOBAHHBIM M0 (PU3NYECKOMY MPAKTUKYMY CTYJIEHT JOJKEH BBIIIOJIHUTH BCE
nabopaTopHbIe pabOThI, TPEAYCMOTPEHHBIC YIEOHBIM TUTAHOM TEKYIIIETO CEMECTpa.

Ha mepBom 3aHsiTHM mpenojaBaTeNlb 3HAKOMHUT CTYJIEHTOB C 3aJjauaMd MNpPaKTHKyMa U €ro
CoJiep>KaHueM; C MOPSAKOM MOATOTOBKH, BBIMIOJHEHHS U 3aIUTHI J1a0OpaTOPHBIX padoT; ¢ rpadukoM
BBITIONTHEHUST pPalOT, C TpaBWIaMU TEXHUKH Oe3omacHocTH mpu paboTe B Jaboparopuu; ¢
TpeOOBaHUSAMHU, MIPEIBIBIIEMbIMU K CTYJICHTAM IPHU BBINOJHEHUH (pru3nyeckoro npakrukyma. Ha Bcex
NOCICAYIOIUX 3aHATHUAX IMPCIoAaBarCiib IMPOBOAUT B HAa4daJ€ 3aHATUA OOINYCK CTYACHTOB K
BBITIOJTHECHU IO na60paT0prlx pa60T, npu aO0ImyCKE IpernoAgaBarCiib MNPOBCPACT HAJIUYUC B
CTyJICHUYECKOM  JabopaTopHOM O KypHaie odOopMJIeHHs TeKymeld gabopaTopHOl  paboTHI,
MOATOTOBJICHHOCTh K 3allluTe Hpeaplaylield paboThl,a TakXKe HACKOJIBKO CTYJIEHT MOHHUMAaeT CYThb
BBINOJIHSEMON paboThl U HccieayeMble 3aKkoHOMepHOCTH. [loce nmpoBeeHust n3MEpeHuii CTyAeHTaMu
IpernojaBaTelb BU3UPYET B CTYJEHYECKOM JIa0OpATOPHOM JKypHaje KOPPEKTHOCTh pPE3yJIbTaTOB
MpSAMBIX W3MEpPEeHMH. 3alluTa 3aKiIIouaeTcss B MPOBEPKE pe3yibTaToB pabOThl, JAOCTOBEPHOCTH
pacdeToB, MPaBUIBHOCTU TOCTPOEHUS TrpadukoB, odopMieHHs pabOThl U 3aKIIOYCHHs. Takxke
npeanojgararoTCa NpaBUJIBHBIC W MOJIHBIC OTBCTHI CTYACHTA HA KOHTPOJIBHBIC BOIIPOCHI IIO ,Z[aHHOf/’I
pabote. BeimonuenHas paboTel onieHuBaetcs ot 60 1o 100 6amioB, B 3aBUCHMOCTH OT MPaBUIBHOCTH
PACUCTOB MOJTY4YaCMbIX BEJINYHUH U UX HOFpCHIHOCTeI\/'I, IMMOJIHOTEI IPOBCACHHOT'O aHaJIn3a W IIOHUMAaHUWA
(hUBUIECKUX MPOIECCOB..

He monroroBieHHblE CTYAEHTHl U HE BBINOJHUBIINE JAHHbIE TPEOOBAHMS K BBIMOIHEHUIO
paboThI HE IOy CKAIOTCS.

[Ipomymiennas nabopaTopHasi paboTa JOKHA OBITH BBIIOJIHEHA CTYIACHTOM Ha PE3epPBHOM
3aHSATHUU B KOHIIE CEMECTpa WU Ha 3a4e€THOU HeJene.
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