MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

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 Ilporoxon Ne01/423-573.1 ot 20.04.2023 .
HTC JIATUJIA3 ITporokon Nel/04-577 ot 27.04.2023 r.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

ATOMHAS ®U3UKA
Hanpasnenue noarotroBku [1] 14.05.04 DnexTpoHNKa U aBTOMAaTUKa (PU3HMUECKUX
(cmennanbHOCTD) YCTaHOBOK

[2] 14.05.02 ATOoMHBIE CTaHIIMK: TPOEKTUPOBAHUE,
AKCIUTyaTaIusl 1 MHKUHUPUHT
[3] 14.05.01 AnepHble peakTOpbl U MaTEPHAIIBI
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AHHOTALMS

Pabouas yueOHast mporpamma 1o aucruruinae "ATtoMHas Gu3uka" cOCTaBICHA B COOTBETCTBHH
C TOCYAapCTBEHHBIMU TPEOOBAHUSAMHU K MUHUMYMY COJICPKaHHS M YPOBHIO MTOJITOTOBKH BBIITYCKHUKOB
10 TaHHOMY HampasieHuto. JlucuuruimHa "AtoMHas ¢pu3uKka" BXOIUT B €CTECTBEHHOHAYYHBI MOJTYIIb
u QopmHupyeT Yy CTYAEHTOB KOMIIETEHIIMH, OCBOEHHE KOTOPBIX TpeOyeT COBPEMEHHOIO
€CTEeCTBEHHOHAYYHOTO MHUPOBO33PEHUS U HAyYHOTO MbIIUIeHUS. B paMkax naHHOW AMCHUITIMHBI
CTYJEHTBI 3HAKOMSTCSI C OCHOBaMHU KBAaHTOBOW (DM3MKHU: TeOpued TEIIOBOTO W3IyueHHUs, aTOMHON U
MOJIEKYJISIPHOM CIEKTPAaCKOIHMM, TEOPUEH TBEPAOIro Teja, SIBJICHUEM pPaJAHMOaKTUBHOCTH. CTyAEeHTHI
NoJlyyaroT oOuiee mpeicTaBieHne O (U3MKE aTOMHOIO sipa W 3JIeMEHTapHbIX uvactul. Ha
MPAKTUYECKUX 3aHATUSAX CTYAEHTHl  NPHOOPETAIOT HAaBBIKW/YMEHHUS IPUMEHEHHs KBaHTOBBIX
MIPECTAaBICHUM /I pEIIeHUs MCCIEAO0BAaTENbCKUX M HMHXKEHEPHBIX 3azad. B paMkax naHHOM
JTMCHUIUIMHBL  CTY/ICHTHl TNPHOOPETAIOT HABBIKW/yMEHHUS pabOTBl CO CIEKTPACKONMUYECKUMHU U
crieKTparpa@u4ecKuMu pudopamMu U 000pyI0OBAHUEM.

1. IEJIA U 3ATIAYA OCBOEHMS YUYEFHOM JIUCIIUILIAHBI

3a1aun AUCHUILIHHBL

 V3yueHne CTyJIeHTaMH OCHOBHBIX TOHATHH, ONpPEIETCHUI M 3aKOHOB aTOMHOW (HM3MKH U
CIIEKTPOCKOIIHH;

* ®opMHUpOBaHHUE y CTYAEHTa CIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIy4aeMble NMPH U3yUYeHHH
Kypca, K peIIeHUI0 MPaKTHUECKU (PU3NUECKUX 3a]a4;

* [lomyueHne OCHOB TNpPO(EeCCHOHANBHBIX HABBIKOB TPOBEACHHS HECIOXKHBIX (HU3UUECKUX
HKCIIEPUMEHTOB B yUEOHBIX (PU3NIECKUX JTa00paTOPHSIX;

* OOyueHHe CTy/JEHTOB CaMOCTOSITENIbHON paboTe ¢ yueOHOW JuTepaTypoii;* BbIpadOTaTh Y
CTYZICHTOB JTHAJICKTUKO-MaTEPHAINCTHYECKOE TOHUMAaHNE MPHUPOIBI, CHOPMHUPOBATH HAYYHBIH METO[
MBIIIICHUS, BOCIIUTATh HHXEHEPHYIO HHTYUIIHIO,

* OCBETUTH MHUPOBO33PEHYECKUE M METOAOJIOTHYECKHE POOIeMbl (PU3UKH, OTPa3UTh OCHOBHBIC
YepThl COBPEMEHHON €CTECTBEHHO - HAYYHOIH KapTHHbBI MHpa,

* MOKa3aTh BAXKHYIO pOJIb COBPEMEHHON (HM3UKM B pELICHUH TIJI00ANbHBIX MpobiaeM
YeJI0BeueCcTBa (IHEPTeTUUECKOM, SKOJIOTUYECKON U JIp.);

* MOJITOTOBUTH CTYICHTOB K N3yUYEHHUIO TEOPETHUECKUX U CIICIUATBHBIX KYPCOB (DHU3UKH.

2. MECTO YYEBHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

[Ipn ocBoeHMM NMCHMIUIMHBI CTYIACHTHI TPHOOPETAIOT OCHOBHBIC CBEICHHS IO aTOMHOM
(u3uKe, KBAaHTOBOM MEXaHHMKE W CHEKTPOCKONMUU HEOOXOAMMBIC JUIsl albHEWUBIIIETO YCIIEITHOTO
M3YUYEHUS KypCOB TEOPETHYECKON (m3uku. J[Is ycnemHoro OCBOCHHS JUCIUIUIMHBI CTYJIEHTaM
HE0OXOIUMO 3HATh OCHOBHBIE 3aKOHBI MEXaHUKHM W MOJICKYJSPHON (U3MKHM M CTaTHUCTUYECKOM
TEPMOJAUHAMUKH, JIEKTPOMArHeTU3Ma U ONTUKH.

3. ®OPMUPYEMBIE KOMIIETEHIINU U ITVNTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA



YHuBepcanbHbIe H(WIH) 001enpoQeccnoHanbHble KOMIETEHINH:

KOI[ 1 HAUMCHOBAHUC KOMIICTCHIIUN

VYK-1[1, 2, 3] — Cniocoben
OCYIIIECTBIISATh KPUTUUECKUIN aHAIIN3
MPOOJIEMHBIX CUTyallMi HA OCHOBE
CHUCTEMHOTO TTOIX0/a, BBIpadaThIBaTh
CTpaTEruIo IEUCTBUI

VYKE-1 [1, 2, 3] — Cnocoben
WCIIOB30BaTh 3HAHUS
eCTeCTBeHHOHay‘-IHBIX JUCHUIIINH,
MIPUMEHSATH METOIBI
MAaTeEMAaTUYECKOT0 aHaIn3a U
MO/JICIIUPOBAHUS, TCOPETUIECKOTO U
BKCHepI/IMeHTaHLHOFO HCCICIOBAHUS
B IIOCTaBJIEHHBIX 3a/1a4ax

Kon n HaumeHoBaHue UHIUKATOPA JOCTUKEHUS
KOMIIETCHIINHT

3-YK-1[1, 2, 3] — 3HaTbh: METOABI CHCTEMHOT'O 1
KPUTHUYECKOIO aHAJIN3a; METOJIUKHU pa3pabOTKH CTpaTeruu
JeMCTBUH JUTSI BBISIBICHUS M PEILICHHS TPOOJIEMHON CUTyalluu
V-VK-1[1, 2, 3] — YMeTb: IpUMEHSITh METOJbI CHCTEMHOTO
MOIX0JIa M KPUTUYECKOTO aHaTN3a MPOOIEMHBIX CUTYaIUi;
pa3pabaThIBaTh CTPATETHIO NEUCTBUM, MPUHUMATH
KOHKPETHBIE PEIICHUs [IJIsl €€ peain3aliu

B-YK-1[1, 2, 3] — Bnaaets: MeTO10J10THEH CUCTEMHOTO 1
KPUTUYECKOTO aHAIH3a MPOOIEMHBIX CUTYAIlHi; METOAMKAMH
MTOCTAaHOBKH LIEJIH, OMPEIENIEHUsI CIOCOO0B €€ JOCTHKECHUS,
pa3paboTKu CTpaTeruii JeCTBHIA

3-YKE-1[1, 2, 3] — 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX TUCIHUIUINH, METOIbI
MaTEeMaTHYeCKOT0 aHAJIM3a U MOJICTHPOBAHMUS,
TEOPETUUECKOTO M IKCIIEPUMEHTAIBHOTO HUCCIICIOBAHUS
V-VKE-1 [1, 2, 3] — yMeTh: UCIIOJIb30BaTh MAaTEMAaTUYECKHE
METObl B TEXHUYECKUX MPHUIIOKECHUSIX, PACCUUTHIBATH
OCHOBHBIC YHCIIOBBIC XapaKTEPUCTUKHU CIIy9aliHbIX BEIHUHH,
periaTh OCHOBHBIC 33/1a4i MAaTEMAaTHYCCKON CTAaTUCTHKH;
penaTh TUMOBBIE PaCYCTHBIE 3a0a9n

B-YKE-1 [1, 2, 3] — B1aageTh: M€TOIaMi MaTeMaTHYECKOI'O
aHaJIM3a U MOJICTTMPOBAHUS; METOJaMU PEIICHUS 3a/1a4
aHaJIM3a U pacueTa XapaKTEPUCTHK (PU3UIECKUX CUCTEM,
OCHOBHBIMH ITpHEMaMH 00pabOTKH SKCIIEPUMEHTAIBHBIX
JTAHHBIX, METOIaMH pabOThI C TPUKJIATHBIMUA TPOTPAMMHBIMHU
MPOYKTaMH

4. BOCIIUTATEJIbHBINA MIOTEHIIUAJI JUCHUATLIAHBI

Hampasnenus/uenun 3ajaun BocnuTaHus (KOx) BocnurarenbHblil NOTEHIMAT JUCUUILIAH
BOCTIMUTAHUS

NHrennexkryanbHOE Co3znanue ycioBui, Hcnonp3oBanne BOCIIUTATEIBHOIO
BOCTIHTaHUE o0ecrnevnBaroInX, MOTEHIMANa JUCIUILIUH TYMaHUTapHOTO,

(dbopMUpOBaHKE KYJIBTYPHl | €CTECTBEHHOHAYYHOTO,
yMmcTBeHHOTO Tpyaa (B11) | o6menpodeccrnonansuoro u

npo¢eCcCHOHATBHOTO MOAYJIS ISt
(hopMHpOBaHHUS KyJIbTYPbl YMCTBEHHOTO
Tpy/la IOCPEACTBOM BOBJICUEHHS
CTYACHTOB B yueOHBbIE UCCIIEI0BATEIbCKHUE
3aJlaHusl, KypcoBble pabOTHI U JIp.

[IpodeccnonanpHOE U Co3pnanue yciaoBuid, 1.Mcnonbs30BaHue BOCIUTATEIHLHOTO
TPYZOBOE BOCIIUTAHUE 00eCcTreYnBarOIINX, NOTEHIMAIA TUCUUILITNH
dbopMupoBaHue rTy0OKOTO | €CTeCTBEHHOHAYYHOI'O U
MMOHUMAHUS COIIMATTLHOM 00enpopeCCHOHATBHOTO MOTYJIS JUISI: -
poinu npodeccum, (hopMUPOBaHUS TO3UTUBHOTO OTHOILIEHUS K

MMO3UTUBHOM M AKTUBHOM npodeccuu nHKeHepa (KOHCTPYKTOPa,




YCTaHOBKH Ha LIEHHOCTHU
n30paHHON
CIELMATIBHOCTH,
OTBETCTBEHHOTO
OTHOILIEHUS K
po¢eCCHOHAIBHON
JesTeabHOCTH, Tpy Ly (B14)

TEXHOJIOTa), TOHUMAaHUs €€ COLUAIbHOMN
3HAYMMOCTHU U POJIU B OOIIIECTBE,
CTpeMJICHHS CIIeIOBaTh HOpMaM
poheCCHOHATLHON 3TUKH TIOCPECTBOM
KOHTEKCTHOTO OOYYCHHSI, peIICHUS
IMPAKTUKO-OPUCHTHPOBAHHBIX
CUTYallMOHHBIX 33/1a4. - POPMUPOBAHUS
YCTOMYMBOTIO MHTEpPECA K
npodeccroHaNbHOM e TENbHOCTH,
CIIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICIIUTh, TOHUMATh
3HaYMUMOCTb TTPOPECCHU TIOCPEICTBOM
OCO3HAHHOTO BBIOOpA TEMATHKH MPOEKTOB,
BBITIOJTHEHUSI IPOEKTOB € TIOCIIE Y IOIIEH
MyOIUYHOM Mpe3eHTaluel pe3ynbTaToB, B
TOM YHCJI€ 000CHOBAHUEM HX COLIMAILHOMN
Y IPaKTHYECKON 3HAUMMOCTH; -
(hopmMupoBaHUs HABEIKOB KOMaHTHON
paboThl, B TOM YHCIIE peaan3aun
pa3IUYHBIX HPOEKTHBIX posel (muuep,
WCTIOJTHUTEIb, aHAJIUTHUK U TIP.)
IOoCPEACTBOM BBITTOJIHECHUA COBMECTHBIX
poekToB. 2.Mcnonb30Banue
BOCITUTATEIHHOTO IMOTCHIINAIIA
JTUCIUIUTUHBI « DKOHOMHKA M YIIPaBICHUE B
IIPOMBIINIJICHHOCTH Ha OCHOBC
WHHOBAIIMOHHBIX TIOJIXOJI0B K YIIPABJICHUIO
KOHKYPEHTOCIIOCOOHOCTBIOY,
«¥Opunuyeckne OCHOBBI
poeCCHHANBHON eI TeTbHOCTI JUIS: -
(hopMUpOBaHMS HABBIKOB CUCTEMHOTO
BUIACHUA POJIK U 3HAYUMOCTH BI)I6paHHOI>'I
npoeccuu B COLUATBHO-DKOHOMUYECKUX
OTHOIICHUSAX Yepe3 KOHTEKCTHOE
o0yueHue

S. CTPYKTYPA U COJEPKAHUE YYEFHOM TUCIATLINHBI

Paznensl yueOHOM JUCHUIUIMHBL, X 00BbEM, CPOKH U3Y4EHUS U (POPMBI KOHTPOJIS:
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KBanToBas ¢pusnka

1-8
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duzuka aToMa
3JICM€HTapHBIX qacTun

n

9-16
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* — coKpaleHHOe HauMeHOBaHUEe (DOPMBI KOHTPOJISI
** — cyMMa MaKCHMaJbHBIX OaJioB JOJKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W

(unn) sK3aMeH

CoxparieHne HauMEeHOBaHUH (POPM TEKYIIETO KOHTPOJIS M aTTECTALlUH Pa3IesIoB:

Oo6o3na | [lo1HOe HaMMeHOBaHME
YyeHue
13 JloMaiiiHee 3a1anue
KN KonTposb 1o nroram
K.p KoHTpoJibHast paboTa
€) DK3aMeH
KAJIEHIAPHBI IVIAH
Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,
" yac. , yac. yac.
5 Cemecmp 32 32 32
1-8 KBanroBas ¢pusuka 16 16 0
1 TermioBoe u3iayyenue Bcero ayiuTopHbIX 4acoB
TemoBoe n3iydenue. McnyckarenpHasi 1 MOTI0IATEIbHAS 2 |2 [0
criocobnocTu Ten. 3akoH Kupxroda. A6comtoTHo yepHoe Teno. | Oumnaitn
3akon Credana-bonbimana. 3akon Buna. Ctosiure BOJHBI B 0 0 0
MPOCTPAHCTBE TPEX U3MEpPEHHI. Uncio HOpManbHbIX
coctossHui B uHTEepBasie . ®opmyina Penes-/[xunca.
Craructuueckoe cpeiHee SJHEPTUU TAPMOHUYECKOTO
OCIIIIIATOPA (KJIACCUYECKOE M KBAHTOBOE BBIPAYKEHUE).
®opwmyia [nanka. [Tocrosanas [lnanka.
2 DOTOHBI Bcero ayutopHbIX 4acoB
Topmo3HO€e peHTreHOBCKOe u3inyueHue. KoporkoBosiHOBas 2 | 2 | 0
TpaHMIAa TOPMO3HOTO PEHTTEHOBCKOTO criekTpa. @otoaddexr. | Onnaiin
Omneitel CtoneroBa. ®opmyina DitHireitHa. OnbITHI 0 0 0
Munnukena. Kpacnas rpanuina ¢orosddexra. OnbiT boTe.
®oronsl. KopryckynspHo-BosiHOBOM qyanu3M. CoOTHOIIEHNE
M@y BOJTHOBOM M KOPITYCKYJISIPHOM KapTUHAMH. DhDHEeKT
Komnrona. KoMToHOBCKast IJTMHA BOJIHBIL.
3 Snepnasi mojaesib aToma Bcero ayutopHbIX 4acoB

AToMHBIE CIEKTPBL. OTBITHI IO PACCESTHUIO alb(a-4acTHIl.
dopmyna Pesepdopna. SAnepuas moaens aroma. [ToctynaTer
bopa. Oneir @panka u ['epua. DneMeHnTapHas Teopus
BOJIOpoiHOTO aToma bopa. CriekTpajibHble CEpUH BOAOPOIHOTO

2 |2 [0
Omuiaiig
0 0 0




aToMa.

4 BosiHoBbIE cBOMiCTBA BellecTBa Bcero ayutopHbIx 4acoB
I'unoresa ae-bpoiins. DkcriepUMeHTaIbHbIE OCHOBAHUS 2 |2 [0
KBaHTOBOW MexaHuku. OnbIThl J[3BUccoHa u [[xxepmepa. Ownuaiin
Judpakmus snexTpoHoB. OnbiTel ToMiicoHa u TapKOBCKOTO. 0 0 0
HenpumMeHUMOCTh OHATHUS TPAEKTOPUHM K MUKPOYACTULIAM.

[IpoxorkaeHne EKTPOHHOIO ITyUKa Yepes3 LIEIH.
CooTHolIEHHE HEONPEICTICHHOCTEN U TPUHLIUIT
HeonpeneneHHocTH [elizenoepra. [IpoxoxkaeHue yacTuilbl
yepes medb. OneHka pa3MepoB U MUHUMAJIBHOM SHEPTUH
BOJIOPOJIHOTO aToOMa.

5 JJieMeHThI KBAHTOBOI MeXaHUKH Bcero ayutopHbIx 4acoB
VYpasuenue lllpenunrepa. @Pu3ndecKuil CMbICI U CBOMCTBA 2 | 2 | 0
ncu-pynkuu. Ksanroanue sneprun. Yactuna B oqHOMEpHOU | OHnaiin
0eCKOHEYHO TITyOOKOH MPSAMOYTOJIEHOW MOTEHIHATIBHOH sIME. 0 0 0
Pe3ynbrarhl KBAHTOBOW MEXAaHUKH ISl TAPMOHUYECKOTO
ocumiuistopa. Hynesast saeprus. [IpaBuio orbopa as
K0J1e0aTeIbHOT0 KBAHTOBOT'O YUCIIA I PaIualliOHHBIX
IIEPEX0JI0B.

6 MarauTHblii 11un0Jib. KOHTYp ¢ TOKOM B OAHOPOAHOM U Bcero ayiutopHsIx 4acoB
HEOHOPOJAHOM MArHMTHOM I10JIe 2 | 2 | 0
KBantoBanue uncia opOuTanbHOro MoMeHTa uMnyibsca. CnuH. | Ounaiin
CnuH anektpoHa. CiokeHue MOMEHTOB MMITYJIbCA. 0 0 0
Pesynbrupyronmii MexaHU4eCKU MOMEHT
MHOTr03J1eKTpoHHOro aroma. Cesizu LS u JJ. CuMBoOIIBI TEPMOB.

7 Pe3ysibTaThl KBAHTOBOW MEXaHUKH /151 AaTOMa BOAOPOAA Bcero ayiutopHsIx 4acoB
KBaHTOBBIC unCIa 3IEKTPOHA B aToMe. BrIpokacHue 2 |2 [0
coctosgsHuil. KpatHocTh BbIpokaeHUsI. CUMBOJIBI COCTOSIHUM. Omnuaiin
Cxema ypoBHel. [IpaBmiio oToopa uIsl paaArnamOHHBIX 0 0 0
MEepPEX0/I0B.

CriekTpalIbHbIE CEPUH aTOMa BOJOPO/A.

8 Pacnpenesienne 371eKTPOHOB 10 YHEPreTHYECKHUM YPOBHAM | Beero ayIuTOpHBIX 4acoB
B aTOMe 2 | 2 | 0
[Tpuniun [aynu. O601049KH U TOJO00T0UKH. DISKTPOHHAS Omnutaiin
KoH(urypanus aroma. [lepuoaudeckas cucreMa 3JIEMEHTOB 0 0 0
MeHeneesa.

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

9 CrnekTpbl HIeJI0YHBIX METAJIOB Bcero ayiutopHsIx 4acoB
. OCHOBHBIC CIIEKTpaibHbIE cepun. PundeproBckue momnpaBku. | 2 | 2 | 0
ToHKas CTpYKTypa CHEKTPAIBHBIX JUHUNA. MyJIBTUIIIETHOCTD. | OHiaiiH
Cnus-opbuTtanbHoe B3aumoelictere. Cxema ypoBHEH 1 0 0 0
NIEPEX0/I0B B HATPUHU.

10 XapakTepucTU4ecKoe PeHTITeHOBCKOe U3JIyYeHue Bcero ayuTopHbIX 4acoB
PentrenoBckue cextpsl. 3akoH Mo3nu. 2 | 2 | 0
JIByxaToMHast moJsiekyia. CxeMa SHepreTUueCKuX ypoBHEH Ownuaiin
JIByXaTOMHOM MOJIEKYJIBL. 0 |0 |0

11 MarauTHHIA MOMEHT aTOMA Bcero ayiuTopHbIX 4acoB
OpOuTanbHble U CIMHOBBIE MATHUTHBIE MOMEHTBI. MarueTox 2 |2 [0
bopa. Muoxwutens Jlanae. AToM B MAarHUTHOM 1iose. DPdeKT Ouunaiin
3eeMaHa. DJIEKTPOHHBIN ITApAMaTrHUTHBINA PE3OHAHC. 0 |0 |0

12 Jlazepsbl Bcero ayiuToOpHBIX 4acoB
CrioHTaHHOE M BBIHYKIeHHOE n3nydeHue. KoahduumeHTs 2 | 2 | 0




OlinmreiiHa. llupuHa cnekTpaibHbIX TMHUNA. THBepCcHas
3aceJICHHOCTh ypoBHeM. [lonoxkurenpHas oOpaTHas CBS3b.
Koaddutment ycunenus. Jlazep Ha pyOuHe.

Ownutaiig

0 0 0

13 TemnoeMKoCTh KPUCTAJLIIOB Bcero ayiutopHbIx 4acoB
CrexTp KoslebaHui KpUcTaUTMYecKon pemetku. Teopus 2 |2 [0
Jeb6as. ®ononswl. Pacnpenenenue boze-DitHiTeiHa. Omnutaiin

0 |0 |0

14 JHepreTu4yecKne 30HbI B KPUCTALIIAX Bcero ayiuTopHbIX 4acoB
KBanrtoBas Teopusi CBOOOIHBIX AJIEKTPOHOB B METaJlIE. 2 | 2 | 0
[InoTHOCTH SHEPreTHUEcKuX cocTosiHUM. Pacnipenenenue Ownutaiin
®epmu-/lnpaka. 0 0 0
Mertasibl, HoaynpoBoJHUKH. COOCTBEHHBIE U TPUMECHBIE
MOJTyIPOBOIHUKH. DJIEKTPOHHAS U IbIPOYHAs IPOBOAMMOCTH.

CaepxnpoBoaumocTs. PaboTa Bbixona. TermnosnekTpoHHas
smuccust. KoHtakTHas pa3HOCTh NOTEHIIUAIOB.
TepMonIeKTpuUECKHe SBJICHUS.

15 JyieMeHTHI GU3MKH ATOMHOIO SI/Ipa Bcero ayIuTOpHBIX 4acoB
CocraB aTOMHOTO s7jpa. ATOMHBII HOMEP U MacCOBOE YUCIIO. 2 | 2 | 0
N3oTonsl. Pazmepsl aroMHOrO0 sigpa. Macca v sHeprus CBsi3H. Owunaiin
Hedext maccel. O6ooueuHas 1 KaneiabHasi MOJIEIH sapa. 0 0 0
PagnoaxkTuBHOCTE. Bupl palnoakTUBHBIX MPOLECCOB. 3aKOH
pacnana.

16 JjeMeHThI (PU3UKHU JIeMEHTAPHbIX YACTHIL. Bcero ayutopHbIX 4acoB
Buibl B3auMOIEHCTBUS U KJIACCHI 3JIEMEHTAPHBIX YaCTHULL. 2 |2 [0
YacTHUIlbl 1 aHTUYACTHIIEL. Omuiaiig

0 0 0

1-16 AtomHas Pusnka. PU3NPAKTHKYM 0 0 32

1-16 | JlaGopaTopHblii GU3NPAKTUKYM Bcero ayiuTopHbIX 4acoB
Brinonnenue nabopaTopHbIX paboT MO KypCy. 0 K | 32

Ownnaitn
0 |0 | 0

COKpaH_IeHHLIe HaUMEHOBAaHUS OHJIAWH OIILIU:

Oo6o03na | [los1HOe HaMMeHOBaHME
YyeHue

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepualn
I [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-maTepuansl

AM Aymo-marepuassl

I1p3 [Ipe3enTanmu

T Tectol

OCM DNEeKTPOHHBIE CIIPABOYHBIE MATEPUATIBI
ncC HHTEepaKkTUBHBIN CANUT

TEMBI JIABOPATOPHBIX PABOT

| Henenn | Templ 3anaTuii / Conep:kaHue




5 Cemecmp

1-16

OU3NPaAKTHKYM

Pa6ota 3. D¢ddexr Komnrona.

Pabota 9. Macc-cniekrpomeTp.

Pa6ora 10. OnbiT Pezepdopaa.

Pa6ota 11. OnpeneneHue 3HEPrun - YaCTHIL.

Pab6ota 12. Jludpakuus 371eKTPOHOB.

Pabota 14. M3y4eHne xapakTepuCTHIECKOTO PEHTICHOBCKOTO
CIIEKTpa MEJIH.

Pabota 15. DnexTpoHHBIN TapaMarHUTHBIA PE30HAHC.
Pabora 16. Dddexr Meccobayapa.

Pa6ora 17. 3akon Mo3nu.

Pabora 18. VccrnenoBanue TPEKOB HOHU3UPYIOMIUX YACTHIIL.

TEMbI CEMMHAPOB

Henean

Templ 3ansaTuii / Conep:kaHue

5 Cemecmp

TemioBoe n3iayyenue
TermnoBoe n3nydeHue.

DoTOHBI
®oronbl. Ipdexkt Komnrona, TopMO3HOE PEHTTEHOBCKOE
U3JIyYEHHUE.

SAnepuas moaesb aToMa
Slnepnas mojens aTroma

BosiHoBbBIE CBOHICTBA MUKPOYACTHIL
BonnoBsle cBoiicTBa Mukpouactuil. Jle-OpoiineBckas JyinHa
BOJIHBIL.

JJ1eMeHThl KBAHTOBOM MEeXaHUKH.
DJIeMEHThI KBAaHTOBOM MexaHuKU. Y paBHeHue [IIpeaunrepa.

KBaHnToBaHue MOMeHTAa HMIIyJIbCa
KBaHTOBaHME MOMEHTA HMMITYJIbCA.

Pe3y.]'[l)TaTLI KBAHTOBOM MeXaHMKHM JJIs aToMa BOAOpoOaa
PeBy.]'IBTaTLI KBAaHTOBOM ME€XaHUKH JJIA aTOMa BOJAOpOoaa

KonTposbnas padora

TeruioBoe U3iydeHue.

DOTOHBI.

Snepnast monens aToma.
BoJiHOBBIE CBOIICTBA MUKPOYACTHII.
DNeMEeHThI KBAHTOBOW MEXaHUKH.
KBaHTOBaHME MOMEHTA UMITYJIBCA.

Pe3yabTaThl KBAHTOBOI MEXaHUKH /IJIS ATOMa BOJ0POIa
Pacnipenenenue 35eKTpOHOB O SHEPTETHUECKUM YPOBHSM B
aTome

10

CHeKprI IIE€JIOYHbIX METAJJI0OB
CHCKTpLI IICJIOYHBIX MCTAJIJIOB HATPHUS, JIMTHA.

11

XapakTepucTHYeCKOe PEHTTeHOBCKOe U3JTy4YeHHe.
XapakTepuCTUIECKOE PEHTTEHOBCKOE U3ITyUeHHE.

12

JByxaTomMHasi MOJIeKYyJIa
JIByXaroMHas MOJIEKYJa

13

MarguTHblii MOMEHT ATOMA
MarguTHsII MOMEHT aTOMa




14 TenoeMKOCTb KPUCTALJIOB
DOHepreTuyeckue 30Hbl B KPUCTAILIAX

15 KonTposbnas padora

Pe3ynbpTaThl KBaHTOBOW MEXAHMKH JUJIS aTOMa BOJOPOAA.
Pacripenienenue 31eKTPOHOB 110 3HEPTETUYECKUM YPOBHSIM B
aToMe.

CrieKTphl IEJIOUYHBIX METAJIIOB.

XapaKkTepUCTUYECKOE PEHTTEHOBCKOE U3JTyYEHUE.
JIByxaroMHasi MOJIEKYJIA.

MarsuTHbIM MOMEHT aToMa.

16 DJieMeHThI GU3NKH aTOMHOIO siApa.
DOneMeHTbl (PU3UKHU 3JIEMEHTapHBIX YaCTHIL

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Ha xadenpe oOmeli ¢u3MKu MO KaKIOMYy W3  Pa3leioB Kypca CO3JaHbl JJIEKTPOHHBIE
KOHCIIEKTHI JICKITUH U AJICKTPOHHBIE MPE3eHTalud K HUM (He MeHee 160 MmTyK K KaXIoMy paszeny).
Jlekiuu 4yuTalOTCS B CIEIUATM3UPOBAHHON MYJIbTUMEAUHHON (PU3NYECKON ayTUTOPUU C MIPHUIAHHBIM
JEMOHCTpallMOHHBIM KabuneToMm. [IpenogaBatensamu kadeapsl o0mei (U3NKH peryaspHO TPOBOASTCS
TEMaTUYeCKHe TECTHPOBAHUS (BKJIOYAs BXOJHOE TECTHPOBAHHE OCTATOYHBIX 3HAHUM), 1I€TTh KOTOPHIX
— CTUMYJIMPOBAHUC CTYIACHTOB K MOCTOSIHHOM pa60Te Ha BCCX BHIAX ayIAUTOPHBIX 3aHATHU U
PEryJISIpHOTO BBITIOJIHEHMSI CTYJIEHTaMHU CEMECTPOBOIO JIOMAITHEro 3aaanus. Kaxaelil pa3aen TecToB
COACPIKUT OT 6 a0 8 AUOAKTUYCCKUX C€AWHUL], YTO MO3BOJIACT MOACTpauMBAaTh TCCT IO KOHKPCTHYIO
3a/ady, CTOAIIYIO Mepes mpernojaaBareieM. B 3aBUCMMOCTH OT CHTyalluH, MPENoJaBaTelb MOXKET
BapbUpOBaTh YUCIOM 3aaad B Tecte (0T 1 10 20), HEOOXOAUMBIX ISl TIONYYECHHS TIOJIOKHUTEIbHON
OLICHKH (3aueTa), BpeMeHeM ero npoxoxzaenus (ot 10 munyt mo 2 yacos). [lo pesynbraTtam Tecrta
COCTaBIISIETCS MPOTOKOJ ¢ MH(pOpManMend o0 KaxAOM CTyAeHTe (Bpems palOoThl, oOmuii Oami, kakue
3alaHusl  pelieHbl ycrhemHo). MMeercs BO3MOXHOCTh TMOBTOPHOTO TPOXOXKACHHUS TeCTa.
IIpenycMoTpeHsl MEpBI IIPOTUB HECAHKIIMOHUPOBAHHOIO TOCTYIIA B CUCTEMY.

7. ®OHJI OHEHOYHBIX CPEJICTB

@DOHJ| OLIECHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBbIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMH M MX HWHIUKATOPOB) MOCPEICTBOM MEPONPUSITUNA TEKYLIETO,
pyOEexKHOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILIUHE.

CBa3pb Mexny (opMHUpPyEeMBIMH KOMIETEHUMSAMH M (OopMaMH KOHTpPOJII HUX OCBOCHHMS
IIPEJCTaBIIeHA B ClIeAyIoLIel Tadnuie:

Komnerennus NuaaukaTopbl 0CBOCHUS ATTEeCTAlMOHHOE MepPONpHUsATHE
(KI1 1)
YK-1 3-VK-1 9, KU-8, K1-16, x.p-8, [13-16,
K.p-15
V-VK-1 9, KU-8, K1-16, x.p-8, [13-16,
K.p-15
B-VK-1 9, KU-8, K1-16, x.p-8, [13-16,
K.p-15
YKE-1 3-YKE-1 9, KU-8, K1-16, x.p-8, [13-16,
K.p-15




V-VKE-1 9, KU-8, K1-16, x.p-8, [13-16,
K.p-15

B-YKE-1 9, KU-8, K1-16, x.p-8, [13-16,
K.p-15

HIxkanbl oeHKH 00pa3oBaTeIbHbIX JOCTHKEHHU I

[lIxana KaX70ro KOHTPOJIBHOTO MEPONPUSITHS JISKUT B mpenenaax oT 0 A0 yCTaHOBJICHHOTO
MaKCUMaJILbHOI'O Oajljla BKIIOYMTEIBLHO. MTorosas arrecranus II0 JUCIHUILUIMHE ollcHHBaeTcsa 1o 100-
OayIbHOM IIKaJe U MpeAcTaBiseT coboi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBIOJIHEHUU
3a/IaHAK B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIONICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0aJIoB OaJUIHbHOM IIKaJe ECTS y4eOHOM TUCIUILIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYZCHTY, €CJIM OH IITyOOKO U MPOYHO
YCBOWII IPOrPAMMHBIN MaTepual,
HCYEPITBIBAIOIIE, TI0CIIEN0BATENBHO,
90-100 5 — «omauuHo» A YEeTKO M JIOTHYECKH CTPOMHO €ro
M3JIaract, yMeeT TECHO YBA3bIBAThH
TEOPHIO C TIPAKTHKOM, HCIIOJIB3YET B
OTBETE MaTepHall MOHOTPapHIECKOM

JIUTEPATYPHI.
85-89 B OreHKa «XOpOIIO» BBICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HAET

Marepua, paMOTHO U 110 CYIIECTBY
M3Jaraet ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OlLieHKa «yI0BJIETBOPUTEIBHO

BBICTABIACTCS CTYICHTY, €CIIM OH HMEeT
3HAHHUA TOJBKO OCHOBHOTO MaTepHalla,
3- HO HE yCBOMWII €r0 JeTaeil, 1omycKaeT
60-64 «Y0061€MEOPUMETILHO E HETOYHOCTH, HEIOCTATOYHO MPABUIIbHbIC
(GopMyIHpOBKH, HApyIICHUS
JIOTHYECKOH ITOCTIEIOBATENLHOCTH B
M3JI0XKEHUU IPOTrPAMMHOI0 MaTepuaa.

O1eHKa «HEYIOBIETBOPUTEIBHO»
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIIbHOU YacTH
MPOrpaMMHOT0 MaTepuaa, JOMyCcKaeT
H 60 2-— F cymecTBeHHbIe omnOKku. Kak npasuio,
1K «HEYO0871eMBOPUMENLHOY OLICHKA «HEYIOBIETBOPUTEILHOY
CTaBUTCSI CTYJCHTaM, KOTOpBIE HE MOTYT
MPOJOJKUATE 00yUueHue 0e3
JOTIOJTHUTEINIBHBIX 3aHATHH 110

COOTBETCTBYIONIEH NUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUMUILINHEI



OCHOBHAA JIMTEPATYPA:

1. DU A64 Ananus u npeacTaBiIeHUE PE3yJIbTATOB IKCIEPUMEHTA | Y4eOHO-METOINYeCKOe mocodue,
Mockpa: HUAY MUDU, 2015

2. 53 A64 Ananu3 ¥ IpeICTaBIICHUE PE3YIbTATOB KCIIEPUMEHTA : yIeOHO-METOINYECKOE TT0CO0ue,
Mockpa: HUAY MUDU, 2015

3.539.1 JI12 JlabopaTopHublii mpakTukyM "ATomHas ¢puszuka" : , Mocksa: HUAY MUOU, 2012
4. DU J112 JlabopaTopHblii mpakTUKyM "AToMHas ¢pusuka" : , Mocksa: HUAY MUDU, 2012

5.539.1 JI12 JlabopaTopHsbiit mpakTtukyM "CrexkTpsl aToMoB 1 MoJiekyn" : , Mocksa: HUSY MUDU,
2012

6. DU JI12 JlaboparopHsliii mpakTUKyM "CrieKTpsl aTOMOB U MoJiekyn" : , Mocksa: HUSTY MUOU,
2012

7. DU JI12 JlabopaTopHbIi MpakTUKYM Kypca obmeit ¢pusuku. Paznen "Atomuas ¢pusuka" : yuebHoe
nocobue st By3oB, MockBa: HUSLY MUDU, 2012

8. 539.1 JI12 JIaGopaTopHblif NpakTUKYM Kypca obielt ¢pusuku. Paznen "AtomHas ¢pusnka" : yuebHoe
nocobue 11t By3oB, MockBa: HUSLY MUDU, 2012

9. O JI12 JlabopaTopHblif MpakTUKYM Kypca obmieit ¢pusuku. Paznen "CrnekTpsl aTOMOB U MOJIeKyn" :
ydeOHoe mocobue st By3oB, MockBa: HUSY MU®U, 2012

10. 539.1 JI12 JIaGopaTopHBIi MpakTUKyM Kypca oomieit ¢uszuku. Paznen "CrnekTpsl aTOMOB U
Moutekyn" : yuebHoe nocobue g By30B, Mocksa: HUAY MUDU, 2012

11. 53 K17 PykoBoAcCTBO K pemenuto 3a1a4d o ¢pusuke "OcHOBbI KBaHTOBOU (pu3uku. CTpoeHue
BelecTBa. AToMHas U saepHas ¢pusuka" : ydeOHoe mocodue mist By30B, Mocksa: HUAY MUDU,
2012

12. 51 K17 PykoBoacTBO K perieHuto 3aaa4 mo gusuke "OCcHOBBI KBaHTOBOW Gu3nuku. CTpoeHHE
BelecTBa. ATOMHas U sifepHas ¢pusuka’ : yueOHoe mocodue s By30B, MockBa: HUSTY MUDH,
2012

13. 53 C12 COopHHK BOIIPOCOB U 3a/1a4 10 001Ien Gusuke : yuedHoe mocooue, Cankt-IlerepOypr:
Jlanp, 2013

14. 53 C12 Kypc obmeit pusuku Ku.5 KBantoBas ontuka. ATomHas ¢usnka. dusnka TBEpaOro tenia.
®du3uKa aTOMHOTO fJIpa U dJIEMEHTapHbIX yacTull, , MockBa: Actpens, ACT, 2007

JOITOJIHUTEJIbHA A JIMTEPATYPA:

1. 53 183 3apaun no kBaHTOBOI (pusuke : yuebHOE mocodbue ais By30B, 1. E. Uponos, Mockaa:
bunowm. JIaboparopus 3nanumii, 2012

2. 533 I'67 DnemenTs! pu3uku mwiazmMel : Yuebd. nocodue, JI. I1. 'opbayes, M.: MUDU, 1992



3. 539.1 K52 Jlaboparophsriii npaktukyM "ATomHas ¢usuka". 3akoH Moznu (5-19A). MHTeHCHBHOCTH
XapaKTEPUCTUUECKOTO PEeHTTeHOBCKOro u3nyueHus meau (5-20) : , H. A. Knsuun, M. B. Ilenrterosa,
B. B. Cypxos, Mocksa: HUAAY MU®DU, 2011

I[TPOI'PAMMHOE OBECIIEYEHUE:

CrnenuanbHOe MporpaMMHoOe oOecriedeHue He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHMYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIINHBI

CrenuaibHOE MaTepUATbHO-TEXHUYECKOE o0ecrieueHre He TpeOyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH IJIA CTYAEHTOB

Mertoanyeckue yka3aHus A CTYJEHTOB C OIMCAHHMEM pEXHMa U XapakTepa ayJUTOPHOM U
CaMOCTOSTeNIbHON yueOHOM paboThl IO JUCHUIUIMHE.

MeToaudeckrie peKOMEHIANM Il YCBOSHUSI TEOPETUUECKOTO Kypcea.

JUis  ycrenrHoro wm3ydeHus: Kypca oOmiedl (M3uKu Ha MIAQAMIUX Kypcax W TMOATOTOBKH K
M3YYCHHIO KYPCOB TEOPETHYECKOW (U3MKH Npu OOYyYeHWHM B HMHCTH TYTE Ha CTapIIuX Kypcax
HEO0OXOUMO TPHUACPKUBATHCS ONMPEICICHHON METOAWKHU 3aHsATHH. OCHOBHOE YCIIOBHE ycIleXa —
cucremaruyeckue 3aHATHS. [louTm Oecrnone3Ho TOJIbKO YHUTAaTh 000N y4eOHHK, €ro Hy»XHO
KOHCIIEKTUPOBATh, T. €. 3allMChIBAaTh CAMO€ TJIABHOE M3 TOTO, YTO BBl MOHSJIN (3allMChIBAaTh HAZ0 CBOU
MBICIIM, a HE TEKCT y4yeOHuKa). Bce, UTO ocTaloch HEMOHATHIM, HAJO0 Ha OMIDKalIIeM 3aHITHH
(mexuums, cemuHap, JaboparopHasi pabota) CIpocUTh (IOCE ITOTO 3aMUcaTh CaMOE TJIABHOE U3 BHOBb
MOHATOTO, a OCTaBIIeeCs HESCHBIM — Tak ObiBaeT! - mepecnpocuth). Eciu gaxke menblii pasaen
OCTaJICS. HESICHBIM, 3TO HE IOKa3aTeslb BallMX CIIOCOOHOCTEW; CKOpee BCEro Bbl €Ille He Havdalu
3aJ1aBaTh BOMPOCHI ce0e U APYyruM. A U3ydnTh GU3HKY 0€3 BOMPOCOB: 3a4eM?, ToueMy?, oTKyga? —
HEBO3MOXKHO. BBIBOABI, BcTpewaromiyecss B Kypce (Y4eOHHK, JIEKIMs), HE0OXOIMMO TMpoJiesaTh
CaMOCTOSITENILHO (CITYCTS HEKOTOPOE BpeMs IOCiIe MPOpabOTKW W HE 3arjisjblBas B KOHCIICKT WU
yueOHuk). Ilociae Toro kak BBl HAyYWJIUCh JaBaTh ompeneiacHus ((PuU3nUecKd TMPaBWIBHO U
rpaMMaTH4YecKl BEpPHO), 3allUChIBaTh WX MaTeMaTH4ecKH, (OpMyIHpOBaTh CBOMMHU CIIOBAaMHU H
3aMuchIBaTh GU3NYECKUE 3aKOHBI, OOBACHATH, TJ€ U KaK OHU MMPUMEHSIOTCS, MOXKHO CYUTATh U3YYCHHE
JAaHHOTO paslena 3akoHYeHHbIM. Hudero, BKIIOYas BaKHEHIIWE BBIBOABI, OMNPEICICHUS W
(hopMyIHPOBKH, HE HAAO YUUTh HAU3YCTh. [Ipy HEOOXOAMMOCTH MOHITHIN U 3aKPETUICHHBIA MaTepHal
BBI JIETKO BCrioMHHTE. [IpopabaThiBas MaTepual, MOJIE3HO MOJIh30BAThCS pa3HbIMH yueOHUKaMu. [Ipu
MOJATOTOBKE K AK3aMEHaM JOCTAaTOYHO COOCTBEHHOTO KOHCIekTa. CBEACHHMS MO BBICIICH MaTeMaTHKE,
0e3 KOTOPBIX COBPEMEHHOE M3JI0KEHUE Kypca (PU3UKH HEBO3MOXKHO, PACCMOTPEHBI B MATEMaTHICCKOM
BBEJCHUH OCHOBHOW M JIONMOJIHUTEIBHOHN JuTepaTypbl. KpoMe Toro, mapamienbHO ¢ KypcoM oOmei
¢uszukn Bbl uM3yuaeTe Kypchbl BBICIHICH MaTeMaTUKH, HPOrpaMMbl KOTOPBIX COallaHCUPOBAHBI U
COTIPSIKEHBI C MPOTrpaMMOi Kypca 001eit GU3nKH.



Meroanueckue peKOMEHAAINH 75l TOATOTOBKU K CEMUHAPCKUM 3aHITHUSAM U PEIICHUIO 33]1ay.

[IporpammMa Kypca W CEMECTPOBBIM KaJICHIAPHBIM TUTaH COCTaBJICHBI TaK, YTO TEMBbI
CEMUHAPCKHUX 3aHATUN CIEQYIOT CTPOro 3a TeMaMmu Jiekuuil. M mporpamma Kypca, U CEMECTPOBBII
KaJICHIAPHBIA TUIaH JOCTYIHBI KaXXJAOMYy CTYICHTY Ha caiTe yHuBepcuTeTa. [loArOTOBUTBCA K
OUYepeIHOMY CEMUHAPCKOMY 3aHATHIO- 3TO, MPEXIEe BCEro, MpopaboTaTh JEKIMOHHBINM MaTepua,
COTJJaCHO METOAMYECKUM PEKOMEHJALMSIM, JAaHHBIM Bbllle. Bce HEBBISICHEHHBIE BOIPOCHI TEOPUHU
MOXXHO (M HYXHO) 3aJaTh MpeErojJaBaTelli0 B Hayale CEeMHHApCKOro 3aHsATHsI. Ha cemmHape, kak
MPaBWJIO, Pa30MPAIOTCS BOMPOCHI M KAaueCTBEHHBIC 3a/1auH, JAIOIIME BO3MOXKHOCTH Ooyiee riay0oko
MOCTUYb M3ydaeMblil paszzgen kKypca. KpoMe Toro, Ha ceMuHape yyaT MpPaBWIbHO CTaBUTh U pELIATh
3a7a4M, AaHaJU3UpoBaTh peleHue 3anad. [lo mpolaeHHOW Ha CeMHHape TEME NAroTCA 3aJayd IS
CaMOCTOSITEJIBHOTO (JIOMAITHEr0) perieHusl. ¥ CBOGHHE Kypca BO MHOTOM 3aBHCHT OT OCMBICIEHHOTO
BBITIOJTHEHHS JIOMAIITHET0 3a1aHMs, BAYMUYHUBOTO PEIICHUST OOJIBIIOTO KOJIMYECTBA 3a1a4.

[Ipu pemenun 3amay 11€51€c000pa3HO PYKOBOJCTBOBATHCS CIEAYIOLMMU IpaBuiamu. Ilpexnae
BCET0 HY>KHO XOPOILIO BHUKHYTh B YCJIOBHME 3a/auH, 3alMcaTh KpaTKo ee ycioBue. Eciu nmo3Bomnser
XapakTep 3ajJadd, 00s3aTeNbHO CcleJaiiTe PUCYHOK, MOSICHSIONIMKA €€ CYIIHOCTh. 3a PEeIKUMH
WCKITIOYCHHSIMH, KaXKAasi 3ajava JOJKHA ObITh CHadaja peiieHa B oOmiem Bujie (T. €. B OYKBEHHBIX
000 3HAaYeHMSIX, a HE B YMCIaX), MPUYEM KCKOMas BEIMYMHA JIOJDKHA OBITH BBIpAXKEHA 4Yepes
3aJlaHHbIe BeMUYHHEL. [lomyduB peleHre B OOIIeM BUIE, HY)KHO TPOBEPHUTH, MPABWIBHYIO JIH OHO
HMMEET pa3MepHOCTh. Eciii 3T0 BO3MOKHO, UCCIIEA0BATH MOBEICHUE PEIICHUS B MPEACIIbHBIX CIIydasX.

B Tex ciyuwasx, korga B Tpoliecce HaXOXACHUS HMCKOMBIX BEJIMYUH TPHUXOAUTCS peIiaTh
CHUCTEMY HECKOJBKHUX TPOMO3JIKHMX YpaBHEHUU (Kak, HampuMep, YacTo ObIBACT MPU HAXOKICHUH
TOKOB, TEKYIIUX B CJOXHBIX Pa3BETBJICHHBIX IIEMsX), LEIeCO00pa3HO CHayana MOACTABIATH B 3TH
YpaBHEHHUS YHCIOBBIE 3HAYCHHUS KOI(PPHUIMEHTOB M JHUIIb 3aTeM ONPENENATh 3HAUYEHUH HCKOMBIX
BEJIMYMH. YOEIUBIINCH B MPAaBUIBHOCTU OOIIETO PELICHUs, MOACTABIAIOT B HETO BMECTO KaXXIOW U3
OYKB YHCJIOBBIC 3HAYCHHSI 0003HAUCHHBIX UMH BEJIMYUH, Oepsi, pa3yMeeTcs, BCe 9TH 3HAUCHUS B OJHON
U TOW XK€ cuUcTeMe eAMHUIl. YTOObI OOJErduTh OIpeNeCHHE MOpPsAKAa BBIUUCISIEMONW BEITUYHHEI,
TIOJIE3HO MPEJICTABUTh UCXOAHBIC BEJIMUMHBI B BUJEC YHCEN, OMM3KUX K SIUHUIIC, YMHOKEHHBIX Ha 10 B
COOTBETCTBYIOIICH cTeneHu (Hampumep, BMecto 247 moacraButh 2,47E+2, Bmecto 0,086— umciio
0,86E-1 u T. 1.). [loncraBuB B popmyiry uncia, Mpexkae YeM HayaTh BBIUYMCIICHUS, POBEPHTE, HEIb3sI
JI1 BOCITIOJIB30BaThCs (hopMysIaMu JjIsl IPUOJIMKEHHBIX BBIYMCIICHUN, MPUBEICHHBIMU B [IpunokeHusx
PEKOMEH/I0BaHHBIX COOPHHUKOB 3a/1a4.

Hago mnoMHHTB, dYTO 4YHCIOBbIE 3HaueHUs (U3MYECKUX BEIWYMH BCETAA SBISAIOTCA
npubmmkeHHbIME. [loaTOMy mpH pacueTax HEOOXOAMMO PYKOBOJCTBOBATHCS MPaBUIIaMU JIEHCTBUH C
MpUOIMKEHHBIMHE YUCJIaMU. B 4acTHOCTH, B MOJYYEHHOM 3HAYEHUU BBIUYMCICHHON BEMYMHBI HYKHO
COXPaHUTh MOCJIETHUM TOT 3HAK, €IUHHUIIA KOTOPOIO MPEBBIIIAET MOIPEIIHOCTh ITOW BeNWYUHBL. Bee
ocTaJbHBIC 3HaJamue MUQPpPbl Hamo OTOpocuTh. [loMydYMB YUCIIOBOW OTBET, HYKHO OIEHUTH €r0
MPaBAONOI00HOCTh. Takasi OleHKa MOXKET B PsJie ClydacB OOHAPYXHUTh OIMTMOOYHOCTH TOJTYYSHHOTO
pesynpTata. Hampumep, CKOpoCcTh Tela HE MOXKET OBITh OOJIbIIIE CKOPOCTH CBETAa B BaKyyMe,
JTATBHOCTh TIOJIETa KaMHs, OpOIIEHHOTO 4YeJOBEKOM, HEe MOXeT ObiTh mopsiaka 1000 m, macca
MOJIEKYJIbl — MOpsiaKa | Mr u T. 1.

Pemenue 3a1au npuHeceT HAUOOBIIYIO MOJIB3Y TOJBKO B TOM Cllydae, €CJIM YYalluiics peniaet
3a/la4ll caMOCTOSTeNbHO. Pemmth 3agauy 6e3 momolu, 6e3 MoACKa3Kh 4acTo ObIBAET HEJNEeTKO U He
Bcerga ypaercs. Ho gaxke He yBEHUaBIIMECS YCHE XOM IOMNBITKM HAaWTH pELIEHUE, €CIU OHU
NpEANPUHUMAINCH JIOCTATOYHO HACTOMYMBO, MPHUHOCAT OUIYTUMYIO MOJb3y, TaK Kak pPa3BUBAIOT



MBILIUIEHHE M YKpemsitoT Bouto. Creayer MMeTh B BHMJY, YTO pEILIAIOIIYI0 POJib B paboTe Hax
3aJjauaMy, KaKk ¥ BOOOIIE B YUEHUH, UTPAIOT CHJIa BOJIU U TPYA0JIIO0HE.

He cnenyer cMymarbcs Te€M, 4TO HEKOTOpBIE 3aJaud HE PELIAIOTCA «C Xoxy». JlocToBepHO
YCTAaHOBJIEHO, YTO TMpOILIECC TBOpYECTBA B OOJIACTHM TOYHBIX HayK (a pelleHue 3ajad ecTh BHUJ
TBOpYECTBA) NpPOTEKaeT Mo cienyromei cxeme. CHadanga MAET NOJArOTOBUTENbHAs CTAaausl, B XOJE
KOTOPOW Y4YEHBI HACTOWYMBO WINET pelieHue mpobiembl. Eciam permeHue HaTH He ynmaercs W
mpoOyieMa OCTaBJ€HA, HACTyMaeT BTopas cTaaus (CTagus WHKyOalMu) — Y4YeHBIH HE OyMaeT o
npobiieMe M 3aHUMaeTcs APYruMu Bompocamu. OAHAKO B TOJCO3HAHUM MPOAOJIKAETCS CKpBITAs
paboTa MbICIIH, KOTOpas 4YacTO MPUBOAUT B KOHEYHOM HUTOI€ K TPEThEH CTaJuU - BHE3AITHOMY
03apEHHIO U TOJIydyeHHuto Tpedyemoro pemeHus. HyXHO MMeTh B BHUIY, YTO CTaJusl WHKyOaruu He
BO3HHUKAET cama coOO# - i TOro 4ToObl MYCTHTh B XOJ MalIMHy O€CCO3HATEeNbHOT0, HEOOXOaMMa
HacTOWYMBasi UHTEHCHBHasI paboTa B XOJ€ MOATOTOBUTEIbHON cTaauu. Pemenue 3anad, Kak Mbl yxKe
OTMEYaJId, €CTh TaK)K€ BMJI TBOPUYECTBA W IMOJYUHSETCS TEM K€ 3aKOHOMEpPHOCTSAM, YTO M paboTa
Y4E€HOT0o HaJ Hay4yHOW mpobiemoil. IlpaBma, B HEKOTOpBIX ciyyasX, BTOpas CTagusl - CTaaud
MHKYOAalMK - MOKET OBbITh BbIpa)K€Ha HACTOJBKO c1abo, YTO ocTaeTcsl HezaMeueHHOU. M3 ckazaHHOrO
BBITEKAET, YTO pEIICHHE 3a/lad HU B KOEM Ciy4yae He CleAyeT OTKJIAJbIBaTh Ha MOCJIEIHUN Beyep
nepe 3aHATUAMH, KaK, K COXKaJICHUI0, HEPEJIKO MOCTYNAIOT CTyIeHTHI. B aTOM citydae Gosiee cloKHbIe
U MpUTOM HamboJjee cojaepkaTelbHbIe U IMOJIe3HBbIE 3a/1a4M 3aBEIOMO HE MOTYT ObITh pemieHsl. Han
3aJJaHHBIMH «Ha JOM» 3aJlayaMH HaJ0 HaYMHATH JyMaTh KaK MOXXHO paHbIIe, co3/aBasi yCIOBHS IS
peanu3anyy CTaAuu UHKYOaI1H.

Ecnu B ycioBuM 3aauyu UMEIOTCS YHMCIIOBBIE JaHHbIEC, HE JICHUTECh JOBOIUTH PELICHHE [0
YHCIIOBOr0 OTBeTa. YTOOBI MOMY4YUTHh MPABUIbHBIA YHCIOBOW OTBET, HEOOXOAMMO XOPOULIO 3HATh
€AMHULIB (PU3MYECKUX BEJIWYUH U YMETh MPOU3BOAMTH AaKKypaTHO M HaJeKHO pacuerel. U 1O, u
Ipyroe MOeT OBbITh JIOCTMTHYTO TOJBKO IJIUTENbHOM mpakTukoil. Ocoboe BHUMaHUE HYXHO
oOpaiiaTte Ha MPaBWIBHOE OMpPENEICHHE MOpSAAKAa HCKOMOW BelMWYuHBL. Cpenu ydalluxcsi 4acTo
BCTPEYAETCs YAUBUTEIbHOE 320y /I€HUE - OHU CUUTAIOT, YTO OIIMOKA B MOPSIKE BEJIMYMHBI (JaXKe Ha
HECKOJIbKO TOPSIIKOB) MEHEe CYIIECTBEHHA, YeM OmuOKa B 3Havamux 1udpax. HeobocH~BaHHOCTH
TAaKOTO MHEHHS JIETKO OOHApYXXMBAeTCs Ha ciexyromeM npumepe. Ommlka, 3aKII0vaonascs B TOM,
yTO BMECTO 5 momydeHo 7, cocrtaBisieT 40 %, B TO Bpemsi Kak OImMOKa BCErO Ha OJIMH TOPSIOK
(cxaxem, BMecto 1,0E4 monmyueno 1,0ES) coctasisier 900 %.

B pexomenayembIx cOOpHHKaX 3a/lay, B pasjiesie, KOTOPBIA CleqyeT 3a OTBETaMH, COo/epKaTcs
yKa3aHHs K pelleHuto Oonee TpynHbIX 3aaad. OOpamarbcss K HUM HYXXHO JIMIIb MOCHE TOTO, Kak
HECKOJIBKO MOTMBITOK PEUINTh 3a/1a4y HE IPUBEIYT K YCIEXY.

Hakonen, Haqo uMeTh B BUAY, UYTO B pPsji€ CIy4yaeB 3aJaud PACIOIOKEHBI B JIOTUYECKOM
IIOCJIEZI0BATEIBHOCTHU U B MOPAJIKE BO3pacTarolie Tpy1HOCTH. [103TOMy TOJIUKOM K pEIIEHUIO TaHHOU
3aJ]a4i MOXKET MOCITYKUTh O3HAKOMJIEHHE C HECKOJIBKUMH TPEIIIECTBYIOIUMH 3a/1a4aMu.

MeToauieckre peKOMEHIANH JIJIsl IOJITOTOBKHU K J1a00paTOpHBIM padboTam.

OcBoeHHE CTyIEHTOM JIa0OPaTOPHOTO MPAKTHKyMa — HEOOXOJMMasi COCTaBHAsI 4acTh PaOOTHI
CTYyJICHTa NP OCBOCHHUH Kypca 00IIei Pu3nKu.

Kaxnplif CTYZCHT 32 OJIMH CEMECTP JTOJHKCH BBIMOIHHUTH 110 WHIUBUAYAILHOMY T'padUKy CEMb
(ecnu cnenManbHO HE OTOBOPEHO) J1abopaTOopHBIX padoT. ['paduk paboT cTyAeHT molydaeT Ha IEPBOM
B CEMECTpE 3aHATHUU B COOTBETCTBYIOIIEH J1a00paTOpUu.

Kaxxaplil cTyIeHT mepel HadyaloM CEMECTpa MOIyYaeT MOJTHBINH KOMIUIEKT JIUTepPaTyphl - HaOop
KHHT C Ha3BaHUEM «JIabopaTopHEIi MpakTUKyM». DTOT HAOOp KHUT HEOOXOIUM JIJIsi CAMOCTOSITEITLHOM
(momarrHel) IOITOTOBKU CTY/ICHTA K KaX10# 1abopaTopHoii padore. Tema ouepenHoii 1abopaTopHON



paboThl CTyJIeHTa MOXET OIepeXkaTh JEKIMOHHBIM Kypc. Kpome TOro, Temsl OKOJIO YeTBEPTH
1a0opaTOpHBIX paboT BOOOIIE HE OTpPa)KeHBI B JIEKIIMOHHOM Kypce. Takue mabopaTopHble pabOTHI
pacHIUpSIIOT KPyT BOIPOCOB, PAacCMATPHUBAIOIIMXCS B pasfene kKypca obmei ¢usuku. [lo 3toit
NpPUYMHE ONHMCaHUE KaXIOW J1abopaTopHO pabOTHl COAEPKHUT JOCTATOYHO MpopaboTaHHOE
TEOPETUYECKOE BBEACHHE, OCHOBHBIE pacueTHble (GopMmyibl u (HOpMyIBI pacyeTa MOTPEUTHOCTH,
oApoOHOE OnMrcaHue JabOpaTOPHON YCTAHOBKH, CIIEHAPHH MPOBEICHUS JTa00paTOPHON PabOThI, BUIBI
TaONIuUI, JUIs BHECEHUS B HUX PE3yJbTAaTOB M3MEPEHUI, KOHTPOJIbHBIE BOMPOCHI, JAIOUINE CTYAEHTY
OCYIIECTBUTH CAMOKOHTPOJb YPOBHS CBOEH MOJTOTOBKHU K padoTe.

dusnueckas 1adopaTopus — MOMEILIEHHE MOBBIIEHHOHN omacHOCTH. [103TOMyY, BCe CTYyAEHTHI B
Hayaje KaKJI0ro CeMecTpa Iepes HayajaoM paboThl B 1a00paTopuu MPOXOIAT HHCTPYKTaX MO TEXHUKE
6e3onmacHocTd. Kakaplii CTYyJeHT B CHENMaIbHOM KypHaje CTaBUT CBOIO IOJAMUCH O TOM YTO OH
MPOCITyIIAT UHCTPYKTAXK MO TEXHUKE 0€30macHOCTH paboThl B 1a0OpaTOPHH U 00S3YETCs BHIOIHATH
BCE IyHKTHI HHCTPYKTaXa.

1. CTyieHTHI HEe TOMyCKAalOTCs B JIA0OPATOPHIO:

a/ mocJie 3BOHKa,

0/ B BepxHeil ofexe.

2. CTyAeHT AOIyCKAaeTCsl K BBIMOIHEHUIO Pa0OTHI TONBKO MOCIE MPOBEPKHU MPENoIaBaTeieM
TOTOBHOCTHU CTYJICHTA.

["'0TOBHOCTB CTY/IEHTA K BBITIOJIHEHUIO JIA0OPATOPHON PabOTHI COCTOUT B CIIEAYIOIIEM:

a) MOJTHOCTHIO TTOATOTOBJICHA K Ccllaue IMpeabIayias padbora,

0) moaroTroBieHa TeKymas padoTa, MOATOTOBKA BKJIIOYAET: HAa3BaHHE pa0OTHI, CXEMy
yCTaHOBKH, padboune (GopMynsl U (GopMynbl Uil pacdera IMOTPEIIHOCTEH; IMepedeHb MPUOOPOB U
MIPUHAJJICKHOCTEH (TEXHUYECKHE XapaKTePUCTUKH 3alOIHIIOTCS B 1a00paTopun); epedeHb 3aJaHuii
Y TaOIUIIBI U1 MIPSIMBIX H3MEPEHU;

B) 3HaHHE HKCIIEPUMEHTA U TEOPUHU JAHHON PabOTHI B paMKaxX OMUCAHUS PaOOTHI B MIPAKTUKyME
1 y4eOHHKa 110 Kypcy oO01iell GU3uKy.

3. CTyieHT He TOMyCKaeTCs K BBITIOJHEHUIO PabOThI, €CITu:

a) OTCYTCTBYET J1a00paTOPHBIN KypHAT WU YKa3aHHBIC B ITYHKTE 2-0 3aliCH B HEM,

0) CTYJCHT HE 3HAeT TCOPHH PabOTHI B paMKax TEOPETUYCCKOTO BBEJCHUS B IMIPAKTUKYME U HE
MIPEJICTABIISCT OTYCTIMBO, YTO M KAKUM METOJIOM OH OyJIeT U3MEPSITh;

B) UMeeTcs 00Jiee OHOM HECTaHHOK PaboTHI,

T') HE TIOJrOTOBIIEHA K C/aue Mpeablayias padora.

4. CTyaeHTbI, HEJIOMYIICHHbIE K BBIMOJHEHHUIO MO M.I.1-a, 3, BRIMONHAIOT paboTy B 3aU€THYIO
HEJIeIIIo.

5. CryneHTtaM, TPOMYCTUBIINM 3aHSATHUS 10 YBAXKHUTEIHHBIM MPHUYMHAM (MMEETCS JOIMYCK U3
JIeKaHaTa), IPEeIOCTaBUTh B TCUEHUE CEMECTPa BO3MOKHOCTh BBITIOJIHEHUS JTFOO0H CBOOOHOM paboTHI,
HE BKJIIOYEHHOH B €ro HHAMBUAYaIbHBIN Tpaduk. st 3TOr0 npenoaaBaTellb J0HKEH B JaO0OPaTOPHOM
KypHaJIe CTYJCHTA CJIeTaTh 3alMCh C MPOCHOOH JAOMYCTUTh CTYACHTA B YAOOHOE /IS CTYACHTa BpEeMs
K BBITIOJTHEHUIO paboTHI (YKa3aTh HOMEp pabOThl, BHIOPAHHOW MPENOoIaBaTesIeM U3 MEHEe 3aHITHIX, YTO
COOTBETCTBYET KOHITY criucka «I'paduk BeIMOIHEHUS pabOT CTyACHTAMI).

6. B TeueHue OIHOTO 3aHATHS JOMYCKAaeTCs BBINIOJHEHHE HE Oojee OAHOW J1abopaTOpPHOM
paboThI.

7. He nomyckaercs coBMmecTHas paboTra 2-x ©u OOJBIIET0 4YHCIA CTYIACHTOB 3a OJHOM
YCTAaHOBKOHM, €CIIM ATO HE MPEAyCMOTPEHO METOJWYECKUMHU YKA3aHUSMU K BBIOJIHCHUIO JTaHHOW
paboTHI.



[TpaBuma BeeHHs 1a00PaTOPHOTO KypHajla CTyICHTA.

1. B xadecTBe )XypHaJa UCIOIb3yeTCs TETPaIh OONBIIETO pa3mepa.

2. Ha TUTYIBHOM JIHCTE KypHAJIa JTOJDKHBI OBITh YKa3aHbl (paMHIIUS W WHUIHAIBI CTYJICHTA,
HOMEp TPYIIITHL.

3. OdopmieHne kaxaoi padOTHl HAYMHAETCS C HOBOM cTpaHuibl. CxeMbl W Tpaduku
BBITMOJHSIOTCS KapaHJAIIoOM, BCE 3alKCHU AENaloTCi PYUYKOM, AJisi IpadMKOB HCHOIB3YETCS TOJIBKO
MUJUIUMETpOBas Oymara, rpapki BKJICMBAIOTCS B BUE CTPAHUIIBI B JIAOOPATOPHBIN KypHAIL.

4. Ilpu ohopmieHnN pabOTHl PEKOMEHYETCS BBIACIATH CTPAHUILIBI 7S pacdyeTa. Ha pacyeTHBIX
CTpaHUIAX JOJDKHBI 0053aTeNbHO MPUCYTCTBOBATh paboune (GopMyInbl ¢ MOJACTAHOBKOH Pe3yIbTaTOB
MPSAMBIX W3MEpPEHUN W (PU3UYECKMX KOHCTAHT B OJHOW CHCTeMe eIuHUIl. Ha 3TuX ke CcTpaHuiax
MIPOU3BOJIUTCS PaCcUET MOTPEITHOCTEH.

5. Odopmienne pabOTHI 3aBEpIIACTCS HAMMCAHUEM 3aKIOYeHHus. B 3aKkiro4eHun JOJKHBI
COJIEPKaThCsl OTBETHI HA CIIEAYIOLINE BOIIPOCHI:

a) YTO U KaKUM METOJIOM M3MEPSIIOCH,

0) pe3ynbraThl C aOCONIOTHOM M OTHOCHTEIBHOW TMOTPEIIHOCTSMH, JIOBEPHUTEIbHOM
BEPOSITHOCTHIO;

B) aHAJIU3 PE3YJITATOB M MOTPEIIHOCTEH.

[Tpuem 3avera o 1abopaTopHON pabOTe 3aKIIIOYAETCs B IPOBEPKE:

a) pe3yJIbTaTOB padOTHI,

0) JOCTOBEPHOCTH PAcUETOB M UX COOTBETCTBHS MPSMBIM U3MEPEHUSIM

B) IPaBUJILHOCTH MOCTPOEHUS IparKOB,

r) ohopmiIeHHS pabOTHI U 3aKITIOYCHUSI.

11.  YYEBHO-METOJWYECKHWUE PEKOMEHJIALIUM JJI51 IPEMOJABATEJIEN

MeToauueckre peKOMEHIalU K IPOBEACHUIO JIEKIIUM.

1. IloproroBka k nexuuu. Cpa3y mnocie IPOYTEHHsS OYEPEAHOM JIEKIMM HAJ0 HA4YMHATH
MOATrOTOBKY K cienytomeid. CocTtaBuTh IiaH (HE KOHCIEKT!) JeKUHUHU, B KOTOPOM YKa3zaTh, KaKue
BOIPOCHl U B KaKOW IOCJIENOBATEIbHOCTH OyAyT H3JIaratbCs, Kakue JEMOHCTPALlMM U B KAKOM,
«Mecte» OyayT nokasansl. He ciegyer neperpyxarthb JEKIUIO JEMOHCTPALUSIMU — ONITUMAIBHOE YHUCIIO
JEMOHCTpAlMi, KaK MpaBuiio, paBHO 3-5. JleMOHCTpanuu JOJIKHBI ObITh 0053aTENbHO K MECTY U C
OOBSICHEHHEM CYTH JIeMOHCTpUpyemoro sBieHus. [lanee cieayer O3HAKOMHUTBCS C TeEM, Kak
W3JIaraeTcs COOTBETCTBYIOIIMN BOMPOC B HECKOJIBKHX 3aCIYKHBAIOIINX JOBEPHs YUeOHBIX MOCOOUSIX,
MOCIIe Yero HACTYMaeT caMblii BaYKHBIN dTall MOJATOTOBKU — OOAyMbIBaHUE MaTepuana. HakanyHe mHs,
Korjga OyJeT 4YMTaThCs JIEKIMs, HY)KHO BHHUMATEIBbHO MPOYECTh BEChb OTHOCSIIUICS K TeME JIEKIHUU
MaTepuall, cojaepkammics B ydyeOHuke. Ha nexkuuio HyXHO HITH, O€3yKOPH3HEHHO BIajes
MaTepUaJIOM.

2. Xapakrep nekiuu. JleKuuu 10KHBI ObITh IMOLMOHAIBHO OKpalleHHbIMU HyXHO yBiekaTsb
cilymiateneil cBoed YBIEUEHHOCTBbIO. BplpakaTb yAHMBIEHHE M BOCXMILEHHE TMOJIYYECHHBIMU
pesyapTatamu. OOpamarh BHUMaHWE Ha WX MPOCTOTY (€CIM HE HMMEET MECTO MPOTHBHOE),
CUMMETpHUIO, KpacoTy. [Ipennarars ciymarensM NONBITAThCSA MPEACTABUTh, YTO UCIBITHIBAI TOT WU
WHOM y4eHBIH, C/IeNaBIIni OTKpbITHE. YnTas JEKIUI0, HYKHO CTPEMUTHCS OYTUTh MBICIb, PACCYXKAATh
BCIIyX, BOBJIEKas B 3TOT mpouecc cryaeHToB. Korjga ObiBaeT, BO3MOXKHO, INpejiaraTb CTyJIEHTaM
co00pa3uTh, KAKUM MOXKET OBITh MCKOMBINA pe3ynbraT. OrpoMHOE 3HAUEHUE MMEET KyJbTypa peuu.



CoBepIilieHHO HEIOMYCTUMBI CIIOBA — Mapa3uThl, CII0Ba — COPHSAKH: BOT, 3HAYMT, TaK CKa3aTh U T. II.
Hemnpuemnema cOuBuMBasi, HECBSI3HAS PEUb.

3. Texnuka yTeHus. B Hagasie TEKIUK HY)XHO JIaTh KpPAaTKOE BBEJCHUE, aHHOTAIUIO, 0030p IS
OpUEHTHPOBKH. Pacckazate o ueM OyJeT pedb, YTO M Kak OYJEeT BBIACHEHO WM MoiydeHo. MHaue
CTYJICHTHI «3a JEPEBbSIMU HE YBHUSAT Jieca». 3aKOHYUB H3JIOKEHHE, KAaKOro- JUOO BOMpoca, AaTh
pestome, 0003peTh caenaHHoe. B xone Jekinuu Hy»KHO yKa3blBaTh, YTO U B KaKOM BHJE CTYIEHTY
HYKHO OyJeT MOMHHUTb Hau3ycTb, U B OCOOEHHOCTH, YTO HE HAJ0 CTPEMHTHCS 3allOMHHUTH. HyxXHO
MpeIoCTeperaTb CTYIACHTOB OT «3yOpEXKKW», B YACTHOCTH JEMOHCTPATUBHO CIUCHIBATh (WM J€1aTh
BUJI, YTO CIIMCHIBaeTe) ¢ OyMaXKH Ha JOCKY Te (OpMyIbl WIM YWCIOBBIE 3HAYEHUS, KOTOPHIC HE
CJIeTyeT 3aloMUHaTh. YnTas JEKIUI0, HY)KHO BCE BpeMs 3a00TUTCS, YTOOBI BaC MOHUMAITH.

['oBopuUTH TPOMKO, BHSTHO, pa30OpPYMBO, MUCATh KPYMHO, aKKypaTHO M 4eTko. ClemuTh 3a
TEMIIOM YTCHHsI. TeMI JOJDKEH OBITh JOCTATOYHO YMEPEHHBIM ISl TOTO, YTOOBI CTYJACHTHI YCIICBAIH
CJIEIUTh 3a XOJIOM PAaCCYXXKJIEHHWW W 3alUChIBaTh OCHOBHOE, W BMECTE, C TEM JOCTAaTOYHO KUBBIM,
YTOOBI HE BOLIAPUIIACH CKYKA.

4. CooTHOIIIEHUE JIEKIIMA C Yy4eOHUKOM. B Jekiun u ydyeOHMKE paccCMaTpUBAIOTCS OJHH M TE
K€ BOIMPOCHI, HO B Pa3HBIX paKkypcax U pa3IMYHBIMU BBIPA3UTENBHBIMHU CpeICTBaMU. B oTinume ot
y4eOHMKa B JIEKIIUU UCIOIB3YIOTCS KECThl, MUMHKA, OONblas cBOOOAA M BBIPA3UTEIBHOCTh PEUH,
JNEMOHCTpAllMi. B HM3BECTHOM CMBICIIE MOXHO CKa3aTh, YTO JIGKIHsS W Y4eOHUK HE AyOIUPYIOT, a
JOTIONHSIOT IPYT JApyra.

Meroanueckue peKOMEHIAIMH K TIPOBEICHUSI MPAKTHUYECKUX 3aHATUI

OdveHb BaXXHO JOOUTHCS TOTO, YTOOBI C CaMOrO Hadajda CIOXWINCh TPABHIbHBIC
B3aUMOOTHOIIIEHUSI cO cTyAeHTamMu. CO CTOpPOHBI TPEToJaBaTelis XapakTep B3aWMOOTHOIICHUMN
oTpesiesIsieTCs CJI0BaMHU: 100poskenarenbHas TpeOoBaTebHOCTh. CO CTOPOHBI CTYJEHTOB JKEIaTeIbHO,
YTOOBl OHU OTHOCWJIMCH K HaM C JIOBEpPUEM M MCKPEHHE, HE MBITaJUCh HAC 0OMaHbIBaTh. s 3TOTrO
HY’)KHO HUCKJIOYHTh M3 00MXO0Ja BCE TO, YTO MOXXET TOJKHYTh CTyAeHTa Ha oOmaH. Hamo sicHO
MMOHUMATh, YTO JANIEKO HE KKl CTYJCHT B COCTOSIHUU PEIINTh BCE LIECTh 3a]]a4, KOTOPHIE MBI €My
naeM Ha Hezaenmto. [loaToMy, HE HalO MOPULIATH CTYJIEHTA 3a TO, YTO OH HE BBIMOJHUJI BCE 3aJaHUS.
CriokoitHO (UKCHpyiiTe HOMEpa HEBHINIOJHEHHBIX 3aJad W HE MPOpadOTKy TEOPUU U HHUKAK HE
MIPOSIBJISIUTE CBOE HEYJIOBOJILCTBUE. bOJbIlIe TOTO, €CIM BHJIHO, YTO CTYJIEHT CTapaeTcs, a y HEro He
TOJTy4YaeTCsl, OH PEINII, CKKeM, 2-3 3a/1a4u U3 MIeCTH, TOXBAIUTE, TOAOOAPUTE €TO.

Ecnm ecte ocHOBaHWS cuMTaTh, UTO CTYACHT pabOTaeT HEAOCTATOYHO, CKaxkuTe emy: «Hamo
CTapaThCs pemaTh OoJble 3a7a4, HHaYe Bl HE BOiiIeTe B HOPMAJIbHYIO KOJICIO»

OcHOBHasi W O4YeHb TpyJAHAas 3aJada — JOOUTBCS TOTO, YTOOBI CTYAEHT PETYJISIPHO H
WHTEHCUBHO paboTan Haja Teopueil u 3amadamu. CTyHEHTHI JOJDKHBI OBITh MPUYYEHBI K ITOMY C
MEepPBOrO JHS, YTOOBI ATO Ka3alloCh UM E€CTECTBEHHBIM, caMO cOOOW pasymeromumcs. s perneHus
9TOM 3a7]au UMEeTCsl 1leJ1asi CUCTEMa MPUEMOB.

OmuH U3 nMpueMoB — 3TO MpPOIEAypa ompoca. ITO HE MPOCTO OMPOC, 3TO — IIEPEMOHHAN, B
KOTOPOM y4YacTBYET BCA TpyIia. B 3ToM coiib, B 3TOM NCUXOJIOTUYECKas MMOJJOCHOBa ompoca. To, 4To
BBI y3HaeTe, KTO YTO CHEJajl WIK HE ClIeial, B KAKOM COCTOSIHUM HaXOAMUTCS TPYyIIa, - 3TO HE TJIABHOE,
3TO — MNOOOYHBIN pe3ynbTaT LEpPEeMOHMH Ompoca. ['JaBHOE B TOM, 4YTO CTYAEHT OKa3blBaeTcs
MOCTABJICHHBIM B TaKHE ICHUXOJIOIMYECKHE OOCTOSATENbCTBA, UYTO €My MNPUXOAUTCS paboTatb. Ml
HACTanuBaeM Ha TOM, YTO JOJIKEH OBITh LIEPEMOHHUAN OMPOCa, B KOTOPOM yUaCTBYIOT BCE CTYACHTHI, BCE
C MHTEPECOM CIYMIAIOT, KTO YTO CKaxeT. VI HUKAKMX MPH 3TOM 3aqa4, HUKAKUX BOIMPOCOB IS
00yMBIBaHUSI HE JOJDKHO ObITh. Ha mocienyromux 3aHiITHSIX 00s3aTeNIbHO MOMHTEPECYWTeCh, Kak
oOCTOMT JeNo ¢ jgonramMu. Eciu CTYJOEHT TOBOPHUT, YTO JIOJT JIMKBUJAMPOBAH, 3a4epPKUBACTCS
COOTBETCTBYIOIIAasi TMOMETKAa B TeTpaau. Ecnum cTyaeHT 3asBiseT, 4TO JOAT TOKa OCTaeTcs, Ha



CJICAYIOIIEM CEMHUHApPE CHOBA CIIPOCUTE, KaK OOCTOMT JEJI0 C JOJATraMH, U TaK MOCTYyMaiTe 10 TeX Mop,
MOKa JIOJIT He OyJIeT JIMKBUIUPOBAH.

OT/IMYHBIM CPEJCTBOM CTHUMYJIMPOBAHUS PETYISIPHOM CaMOCTOSITENIbHOM paboThl CTyAEHTa
SIBJIIETCS BBI3OB CTYJEHTOB K JIOCKE I10 KpeOuto. BrI3biBast K 10CKe JJIsl pellieHusl OJHOW TPOMO3IKOI
3aJ1la4ll HECKOJIBKMX CTYICHTOB (KaXIbIi W3 HHUX BBINOJHIECT OJUH KAaKOW-TO JTal peIIeHus),
MPENOIaBaTEeNI0 YIaeTCs Ha KAKIOM 3aHATUU ONpOoCUTh Y 10CKH 10 — 12 ctyaenToB. CiaenoBaTenbHO,
HE3aBHCHMO OT TOTO, OBLI JIU CTYJIEHT Y TOCKH Ha OAHOM, JABYX, TPEX U T. JI. IPEIbIAYIINX 3aHATHIX, Y
Hero Bcerja cymectByet paBHas 0,4 — 0,5 BepOATHOCTh TOTO, UTO €My MPHUIETCS OTBEYaTh Y JOCKH.
Htak, y Bcex CTYyACHTOB JOJDKEH HMEThCS aOCOMIOTHO PaBHBIA IIAHC HA KaXIOM 3aHSATHH OBITH
BBI3BAHHBIM K JI0CKe. 1 e IMHCTBEHHBII CIIOCO0 3TOT0 TOOUTHCS — KepeObeBKa.

CocraBisisi TUIaH 3aHATHS, HaMe4alTe, Kakue 3amayu Oyay pa3duparb ( 3Ta 4yacTh IUIaHA
YTOYHSIETCSI Ha 3aHATUU C YYETOM pe3yJbTaToOB OIpoca — 3aJaud, ¢ KOTOPbHIMH HE CIIpaBUJIaCh
3aMeTHas 4acTb CTYAEHTOB, OOs3aTeIbHO pa30MparoTCs HAa JOCKE) M Kakue BOMIPOCHI MO TEOPHUH
3a/1aBaTh.

WHorja npuHIun «o4epeiHOMY CTYJEHTY — OYepeTHON BOMIPOCY» MPUXOTUTHCS HapylIaTh. ITO
OBIBAET, ECIIH:

a) CTYJEHT, Ha KOTOPOTO BbIMal XpeOuil MATH K JOCKEe, HE CIpaBHIICA JOMa C 3aJadyeid,
CTOSIIIEN B OYEpEIHOM NMyHKTE IUlaHa. B 3TOM ciyyae CTyIEHT pacCKas3blBaeT pEeLIEHUE NMEPBOM U3
MIPETyCMOTPEHHBIX IUIAHOM MOCIEAYIOIUX 3a7ad, KOTOPYIO OH, IO €ro 3asBJICHHIO, PEUIMI JloMa.
Ecnu ke Takux 3agad HET, CTYJEHTY IpenIaraercsi O4epeJHOW TEOPETHUECKUH BONPOC U3 CIIMCKA.
3ajaun U3 MPOMYIIEHHbIX TaKUM O0pa30oM IYHKTOB IUIAHA PELIAIOT MOCHENYIOIIME CTYJEHThI, Ha
KOTOPBIX BBIMTAIACT KPEOUIA;

0) B ouepelHOM MYyHKTE IUIaHAa 3HAYUTHCA TEOPETUYECKUH BOIPOC, a CTYAEHT IpPH OIMpoce
3asiBIJI O HETOTOBHOCTH IO TEOpUH. TakoMy CTYAEHTY MpeJiaracTcsi TEOPETUYECKUH BOMPOC Ha
npenpaymuii Matepuan. [lonesHo u Ans Hero, U TSl OCTANIbHBIX, MO0 «IIOBTOPEHUE — MaTh YUCHHSI.

[TpakTyeckn xepeObeBKa OCYILECTBIISETCS CleIylomuM obOpa3oM. B memiouke uMeroTcs
O0YOHKH OT JIOTO (M J1t00BIe (DUIIKK) C HOMEPAMHU IO YUCITy CTYIEHTOB B rpymme. IlepBbiii 60uoHOK
BBIHUMAET M3 MEIIOYKa KTO-TMO0 M3 cTyneHToB. K JOCKe BBIXOAHMT TOT, KTO CTOHUT B CIIMCKE IOJ
BBITALLIEHHBIM HOMEPOM. B nanbHeliem, npex/ie 4emM cecTb Ha MECTO I10CJIE€ OTBETAa Y JOCKH, CTYAECHT
BBIHUMAET CleAyIouid O0OYOHOK U T.A. TakuM 00pa3oM, OJHU CTYJIEHThl «BBI3bIBAIOT» K JOCKE
NPYTHX.

BrI3BaHHBIN K JOCKE paccKa3bIBaeT O PEIICHUH 33Ja4u IPU y4acTUH, P aKTUBHOM BHUMaHHUH
BCEX OCTANIbHBIX CTYACHTOB. Bce Bpems HaJo MOJJIEpKUBATh UX B TaKOM COCTOSIHUH. C 3TOH 1IEeNbI0
BpeMsl OT BpEMEHH MOKHO cka3arh: «Cton! Ortoiiaure B CTOpoHY!» U 3aTeM, 00palasch K ay IMTOPUU:
«Hy, xak? I[IpaBunsHO OH 3TO crenan?y uiu «Bare oTHOIIeHHE K HAMUCAHHOMY (MJIH CKa3aHHOMY)?»
3atem, Uasl IO MPOXOY MEXIY CTOJIAMH M YKa3bIBasl MO OYEPE/IM Ha CTYJEHTOB, CIIPAIIUBATh: «BHI...,
BbI?». Onu otrBeuaroT: «Cornacen», «He cormacen» wnmn «He 3Hato». B mocnennem ciyudae Hazno
ropoputh: «Jlymaiite, nymaiite, coctaBisiite cBoé MHeHue!». W Bce naymaroT. 3aTeM MOXHO
00paTUThCA K KOMY—JIHOO M3 «HECOTJACHBIX» W CHpocHTh: «lloueMy BBl He cormacHbI?». Cremyer
otBeT: «l[loTtomy-T0o M moromy-To... TaM-TO ommOKa...» U T.A. Tak MOXKHO HPOXOIUTH MO PsSAAM,
OTpanInBas CTYJACHTOB HECKOJIBKO pa3 3a CeMHUHAp. DTO JenaeTcs ObICTPO U MOOMIIM3YIOIIE EHCTBYET
Ha ayautopuio. Bece Bpems cTy/IeHThl BOBJIEKAIOTCS B COBMECTHYIO padoTy. Takum oOpa3om, CTYJIEHT
BCEr/Ia JOJKEH OBITh TOTOB K TOMY, YTO CIPOCAT €r0 MHEHHE O TOM, YTO YTBEP)KIAeT WU IMHUIIET
CTYJEHT, BBI3BaHHBIA K Jocke. Hamo mobuBatbes TOro, 4TOOBI KaXK[Ibl CTYACHT B TEUEHUE BCETO
CEMHHapa aKTHBHO JyMajl, HE OTCYTCTBOBAJI MBICICHHO, CIEIWJI 32 TE€M, YTO JIEJAeT WU T'OBOPUT
OTBEYAKOINH Y TOCKHU.



[Topsimok mpoBeneHus: ceMuHapa

1. Ompoc CTyOEeHTOB O peUIeHMHM 3a7ad, TOTOBHOCTH 10 TEOpPUHM M TPUCYTCTBUM Ha
MPEIIIECTBYIONIEH JeKIH. B X0/1e orpoca HyKHO BBISICHUTB, KaK OOCTOHT €TI0 C JIOJITaMH.

2. Koncynpramms. IlpenonaBarens wuHTEepecyeTcs: «Y KOTO €CTh BOIPOCH IO TEOPHH U
3amauam?» Bompockl TOMmKHBI OBITH KOHKPETHBIMHU M OTHOCSIIIUMHUCS K MaTepuairy TaHHOH Henenu. He
JIOTYCKaTh, YTOOBI IOCPEICTBOM BOIIPOCOB CTYACHTHI «TSAHYIIU BPEMS.

3. BrI30B K J0cKe 1O »kpebduto, pa3dop 3a7ad U BOIPOCOB Ha COOOPA3UTENBHOCTh MPHU YYACTHH
Y aKTHUBHOM BHHMaHUHU BCEX CTYIEHTOB (cM. pazzaen 3). IIpu oObsicHeHMH Ha IOCKE PEeLIeHUs 3aaad
CTYACHTaM pa3pelIaeTcs MOJb30BaThCcsd MX JOMALIHEW TeTpajpto. [lJis 3KOHOMHUU BPEMEHM YCJIOBUE
3aJ]auy 3aYUTHIBAET CaM IPEnojaBaTeb.

Kpome BbI30Ba K JOCKE MO XKpeOHWIO (KOTOPBIM MOJKEH OBITh MPEOOIaAoNIiM), CIEIyeT
BpEeMsI OT BPEMEHHU BBI3BIBATh K JIOCKE TE€X CTYJEHTOB, KOTOPHIE MO BOJIE CIIydas JaBHO HE ObUIM Y
nocku. Ecnm mpenctaBUThCs K TOMY IIOBOJI, MOXKHO TIpHIJIANIaTh 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 pa300paHbl, COMOCTaBICHbI U
olLleHeHbI. Pacckas o Ipyrom BapHaHTE pelIeHUs 3aCUUTHIBAETCS CTYACHTY KaK BBI30B K JOCKE, U €CIIU
BITOCJI/ICTBUH Ha 3TOT0 CTY/AEHTa MajaeT >kpeOuil, OH 0CBOOOXKIaeTCsl OT BBIX0JIA K JIOCKE Ha JJaHHOM
3aHSATHUH.

3amaun pa3OuparoTcs Ha JOCKE He BCeraa n0 KoHma. MHoraa mocie Toro, Kak HamMeueH
NPUHIUI pemeHus, s roBopro: «Temepp Bc€ siCHO, He OyaeM TepsATh BPEMEHH Ha MPOCTYIO
apudmeTuky wim aaredpy u T.11. JloBeaure 3agady A0 KOHIIA CAMOCTOSATEIBHOY.

4. I1one3Ho MpaKTUKOBATh BPEMsI OT BPEMEHU MUHHM KOHTPOJIbHBIE: MUHYT 3a 15 10 OKOHUaHUs
CeMHUHapa CTYJIEHTaM TMpeAjiaraeTcs pPelIuTh HECIOXKHYI0 3ajady (CTyAeHTaM, CHISALINM PSIOM,
HY’KHO J1aBaTh HEOJIMHAKOBBIC 3a/1a4M).

5. B koH1e 3aHsATHS (MU [TOCTIE ONpOoca) CTYJCHTHI 3alIUCHIBAIOT HOMEpa 3ajayu, KOTOpPbIE OHU
JOJDKHBl PEIIUTh K CIEAyIoIIeMy pa3y. 3aJaHue [0 TEOpUd He Jaercs, — pa3 HaBcerjaa
YCTAQHABJIMBACTCSI, YTO CTYJACHTHI OOS3aHbl MOJATOTOBUTH K OYEPEAHOMY 3aHATHIO TEOPETUUYECKUN
MaTepHall, MpeTyCMOTPEHHBIN KaJleHIapHBIM IJIAHOM Ha JaHHYIO HEAEIIIO.

Metoandeckre peKOMEHIAINH K TPOBEACHUS JIAOOPATOPHBIX 3aHATUI

Llenbto 3aHATUI SIBISIETCA 3aKpeIUICHHE W YIIIyOJIeHHE TEOPETHYECKUX 3HAHHWM CTY/IEHTOB,
MOJIYYE€HHBIX IIPU U3YYEHUH TEOPETUUECKOT0 Kypca; PH 3TOM OyayT pelIeHbI CIEeAYIOIINe 3aJaun:

- TOpUBUTH CTYJEHTaM HayajdbHble HABBIKM MO OpPraHM3allMd U  IPOBEIEHUIO
HKCHEPUMEHTAIbHBIX UCCIIETI0OBaHUA;

- O3HAKOMHUTH CTYJEHTOB C YCTPOHCTBOM M HPUHIMIIOM JEHCTBUS OCHOBHBIX (PU3UUECKUX
pubOpoB;

- 3aKpenuTh 3HAHWS B O0JAacCTH aHamu3a M OOPaOOTKM IMOJyYEHHBIX SKCIIEPUMEHTAIBHBIX
pe3yNbTaToB.

YroObI OBITH ATTECTOBAHHBIM TI0 (PHU3UYECKOMY MPAKTHUKYMY CTYJCHT JOJDKEH BBHIMIOJHUTH BCE
nabopaTopHbIe pabOTHI, TPEAYCMOTPEHHBIC YIEOHBIM TUTAHOM TEKYIIIETO CEMECTpa.

Ha mepBom 3aHsTHM NpemnojaBaTelb 3HAKOMHUT CTYJEHTOB C 3aJjauaMy MNpPaKTHUKyMa U €ro
CoJiep’KaHueM; C MOPSAKOM MOATOTOBKH, BBIMOJIHEHHS U 3aIUTHI J1a00OpaTOPHBIX padoT; ¢ rpadukoM
BBIMOJIHEHUsT paboOT; C MpaBWIaMU TEXHUKM Oe3omacHocTH npu pabore B jabopaTopuu; ¢
TpeOOBaHUSAMH, MIPEIBIBIIEMBIMU K CTYJICHTAM IPU BBINOJIHEHUH (hr3nyecKoro npakrukyma. Ha Bcex
MOCTIeIYIOIIUX 3aHATHAX MpEernoAaBaTelb NPOBOJUT B Hayale 3aHATUS JIOMYCK CTYACHTOB K
BBITIOJIHEHUIO  JTa0OpaTOpPHBIX paboT, TpU JOIMyCKE TMPEroAaBaTesib MPOBEpsSET HaIW4YHe B



CTYACHYECKOM  Ja0OpaTOpHOM >KypHaie oQopMieHHs Tekyled JgabopaTopHOil  paboTHl,
MOJITOTOBJICHHOCTh K 3alllUTe MpeIblayliel paboTbl,a TakKe HACKOJIBKO CTYACHT MOHUMAeT CYyTh
BBITIOJIHSIEMON PabOTHI M UCCIeyeMble 3akoHOMepHOCTH. [locie nmpoBeneHns u3MepeHnii CTyJIeHTaMu
MperoiaBaTellb BU3UPYET B CTYACHYECKOM J1a0OpaTOPHOM JKypHalle KOPPEKTHOCTHh pe3yJIbTaTOB
NpSIMBIX W3MEpeHWH. 3amuTa 3aKiIodaeTcs B MPOBEPKE pe3yJIbTaToB pPadOTHI, JTOCTOBEPHOCTH
pacyeToB, MPABWIBHOCTH TOCTPOEHUS TpaduKkoB, odopMiieHHs padOThl W 3aKIIOYCHHUs. Takxke
MPEATONaraloTCsl MPaBIWIBHBIE M TOJHBIE OTBETHI CTYAEHTa HAa KOHTPOJBHBIE BOIPOCHI MO JaHHOW
pabore. BrimonneHHas pabotsl onennBaercs oT 60 1o 100 0amioB, B 3aBHCUMOCTH OT NPAaBUIBHOCTH
pacyeToB MOJYYaeMbIX BEIMYMH U UX MOTPELIHOCTEH, MOJTHOTHI IPOBEICHHOTO aHaIM3a U MOHUMaHHS
(U3NYECKUX MPOLIECCOB..

He moaroroBiieHHBIE CTYAEHTHl U HE BBHINOJHUBIIME JaHHBIE TPEOOBAHUS K BBHIMOJIHEHHIO
paboThl HE Oy CKAIOTCS.

[IponymenHas ynabopaTopHasi padoTa JOKHA ObITh BBIIIOJIHEHA CTYIEHTOM Ha PE3epBHOM
3aHATHU B KOHIIE CEMECTPA WIIM Ha 3a4CTHON HeJlene.
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