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PABOYAS ITIPOTPAMMA YYEBHOUN JUCITATLIMHBI

OBILA ST ®U3UKA (MOJIEKYJISIPHAS ®U3MKA 1 OCHOBBI CTATUCTUYECKOM
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AHHOTANIUA

JlucuuminHa OTHOCUTCS K 00s13aTENIbHOM YacTH €CTeCTBEHHOHAay4YHOro Moayid. [IpenogaBanue
Kypca peanu3yercs 4Yepe3 TPU BHJA 3aHITHNA: JIGKIMH, NPAKTHUECKUE 3aHATHS U (U3MUecKHii
npakTUKyM. OCHOBHBIMH IICJIIMA OCBOSHHSI Y4€OHOW JMCHUILUIMHBI SIBJISETCS (OPMUPOBAHUE Y
CTYJCHTOB IIEJIOCTHOM CHUCTEMBI B3IJIJIOB HAa YCTPOMICTBO OKPY>KAIOILIEr0 MHpA, HAyYHOTO METOoJa
MBIIUICHHS], AEMOHCTpalusa BeAyuiedl poiau (usmku B mpolecce Mo3HaHWs Mupa. B pesynbrare
OCBOCHMS JUCUUIUIMHBI CTYAEHT JOJKEH IOJIYYMTh 3HAHMUS IO OCHOBHBIM IIOHSATUSAM M 3aKOHAM
MOJIEKYJISIPHOM (DPM3HKH, KITACCUYECKOM TEPMOJIMHAMUKHA U 3JIEMEHHTAMH CTaTUCTUYECKON MEXaHUKU;
yMeTh (OpPMYIHPOBATh M MPUMEHSTh OCHOBHBIC 3aKOHBI W YPaBHEHMsS] MOJIEKYJSIpHOM (pu3mKwy,
KJIACCUUYECKOW TEPMOJIMHAMUKUA W CTATUCTUYECKON MEXAHUKH JUIsl PELICHUS TPAKTUYECKHUX 3a/1ay.

1. EJIA U 3ATAYA OCBOEHHMS YYEFHOM JJUCHUILJINHBI

JlucuuminHa OTHOCUTCS K 00s13aTEJIbHOM YacTH €CTeCTBEHHOHAy4YHOro Moayiid. [IpenogaBanue
Kypca peajqu3yercsi 4epe3 TpU BHIA 3aHATHHA: JIEKIUH, TNPAKTHUYECKUE 3aHATHA M (QU3UUECKUI
IIPAKTUKYM.

Jlekuuu sIBISIFOTCSI OCHOBHBIM M BETyILIUM BHMJIOM 3aHATHM. Ha HUX naroTcst 6a30Bble 3HAHMS 110
JUCLIUILINHE.

ITpakTrdeckue 3aHATHs IPEAHA3HAYEHBI UIsl peaJIn3aliii Ha IPAKTUKE TEOPETUUECKUX 3HAHUM,
MOJTy4aeMbIX Ha JIEKIHUAX. B pe3ynpTare mpakTHUECKUX 3aHSATHH y CTYACHTOB (DOPMHUPYIOTCS YMEHUS
pemath pu3nyecKue 3aauu, MPUMEHSSE METOJIbl MAaTEMAaTHUYECKOTO aHAIN3a U MOJCITUPOBAHHUS.

JlaGopaTopHbIii  (U3MUECKUI TMPAKTHKYM IO3BOJSET MPAEMOHCTPUPOBATH CTYACHTAM
¢usnveckne 3aKOHBI, HM3YYCHHBIE HA JIEKUUSAX W TIPAKTUYECKUX 3aHATUAX, DPAa3BUTh HABBIKH
IUTAHUPOBAHMSI SKCIIEPUMEHTA, MPUOOPECTH HABBIKKM: pabOThI ¢ Pa3NIUYHBIMU IpUOOpaMu, 0OpaboTKH
IIOJIyYEHHBIX JAaHHBIX, aHAJIM3a U IIPEACTABIICHUS PE3yIbTaTOB YKCIIEPUMEHTA.

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

I[aHHa}I yqe6Ha5{ JUCHHUIITINHA BXOOUT B O6p&30B8.TCJ'ILHLIfI CCTCCTBGHHOHay‘-IHHﬁ MOAYJIb

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIBTATbHI
OBYYEHUA

YHuBepcanbHbie U(WIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH

KO,Z[ 1 HAMMCHOBAHHEC KOMIICTCHIIMH KO,I[ W HAUMCHOBAHUC NHAUKATOpPA JOCTUIKCHUSA

KOMITETCHITUH
VYK-1[1] — Cnocoben ocymiectBisath | 3-YK-1 [1] — 3HaTh: METOBI CHCTEMHOTO M KPUTHUYECKOTO
KPUTUYCCKHIA aHATHU3 MPOOIEMHBIX | aHaJIN3a; METOJAMKH Pa3padOTKU CTPATETHH ACHCTBUMN IS
CHTYyaluil Ha OCHOBE CHCTEMHOTO BBISIBJICHUS U PEIICHHS MPOOIEMHOI CUTyalnu
nojaxoja, BeipadbareiBaTh ctpateruto | Y-YK-1 [1] — YMeTh: npuMeHsITh METOIbI CHCTEMHOTO
JeCTBHIA NOJIX0/1a U KPUTHYECKOTO aHaJIi3a MPOOIEMHBIX CHTYaIlHIA;

pa3zpadaThIBaTh CTPATETHIO IEHCTBUM, TPUHUMATD
KOHKPETHBIE PELIEHUS IS €€ peaIu3alnu
B-YK-1 [1] — Bnagers: METOI0JIOTHEN CHCTEMHOTO U




KPUTHYECKOI'0 aHaJIM3a MPOOJIEMHBIX CUTYAIIH;
METOJIMKAMHU TTOCTAHOBKH LIEJIH, OTIPEICIICHHUsI CIOCOO0B ee
JIOCTHDKCHHUS, pa3pabOTKH CTpaTeTU JIEHCTBHMA

OIIK-1 [1] — CiocobeH nprMeHsTh
COBPEMEHHBIE TEOPETUIECKUE
Moiesd (PU3UYECKUX SBICHUA,
IPOIIECCOB M CHCTEM, a TAKKE
Pe3yIbTaThl SKCIIEPUMEHTATBLHBIX
UCCIIe0BaHu B PyHIaMEHTATbHBIX
Y TIPUKJIJHBIX pa3paboTKax

3-OI1K-1 [1] — 3HaTh COBpEMEHHBIE TCOPETUUECKHE MOIEIIH
(U3HYECKUX SIBIICHUH, TIPOIIECCOB U CHCTEM

V-OIlK-1 [1] - yMeTpb TPUMEHSATH COBPEMCHHBIC
TEOPETUYECKHE MOJICTH (PU3UUECKHUX SBJICHHIA, TIPOIIECCOB U
CHUCTEM, IIPOBOJIUTH aHAIN3 TOTEHITUAIBHBIX C)ep BHEPECHUS
PE3yJIbTaTOB HKCIIEPUMEHTAIbHBIX UCCIEOBaHUM B 00JIaCTH
CBOEH MpodeccuoHaNbHON 1eATeIbHOCTH

B-OIIK-1 [1] — B1ageTh HaBbIKAMHU OLIEHKH U ITPEICTABICHHS
pe3yJIbTaTOB  HUCCIIEJIOBAHMS,  HaBBIKAMU  anpoOanuu
PEe3yJIbTaTOB HAYYHBIX HCCIICIOBAaHUH B (DyHTaMEHTAIBHBIX U
MIPHUKITATHBIX pa3padoTKax

4. BOCIIMTATEJIGHBINA MOTEHIIAAJ JUCITATLIIMHBI

Hanpasnenus/nenu 3angauu BocnuTaHus (ko) | BocnuTarenbHbI MOTEHIMAT AUCHUILUINH

BOCIUTAHUS

WuTemiekTyansHoe dopmupoBaHue KyiabTypbl = Vcrosib30BaHNE BOCIIUTATEILHOIO

BOCIIUTaHHE yMcTBeHHOro TpyAa (B11) | moTeHumana IucUUIUIMH T'yMaHUTapHOTO,
€CTECTBEHHOHAYYHOT0,

o0menpodeCCHOHATBHOTO U
npodecCHOHATBHOTO MOIYJIS JUIS
(bopMHpOBaHHUS KYJIbTYphl YMCTBEHHOTO
TpyJla MOCPECTBOM BOBJICUCHHS
CTYy/ICHTOB B y4eOHbIE
UCCIIeI0BATEIbCKHE 3a/IaHUsI, KyPCOBBIC
paboThI U Jp.

[Ipodeccuonanbroe u ®opmupoBanue riryookoro  1.Mcrnonp3oBaHne BOCIUTATETEHOTO
TPYAOBOE BOCIIUTaHHE MTOHUMAaHMsI COLIUATBbHOM NOTEHIMaja JUCIUIUIMH
poiu npodeccud, €CTeCTBEHHOHAYYHOTO H
MO3UTUBHOM U aKTUBHOMN o01enpopeccuoHaTbHOTO MOJYJIS IS -
YCTaHOBKH Ha IIEHHOCTH (hopMHUpPOBAHUS TO3UTUBHOTO OTHOIIICHHS
n30paHHON K podeccruu MHKeHepa (KOHCTPYKTOpa,
CTEUATBHOCTH, TEXHOJIOTa), TOHUMAHHS €€ COLUAITBHOM
OTBETCTBEHHOTO 3HaYMMOCTH U POJIU B OOIIECTBE,
OTHOIIECHHS K CTpEMIICHHS CJIeI0BaTh HOpMaM
npogeccuoHaTbHON npoecCHOHATBbHON 3TUKU TTOCPECTBOM
NeSITeTbHOCTH, TPY Ly KOHTEKCTHOTO OOYYEHUS, PEIICHHS
(B14) IIPaKTUKO-OPUEHTUPOBAHHBIX

CUTYallMOHHBIX 3a/1a4. - GOPMUPOBAHUS
YCTOMUYUBOTO HHTEpECa K
npodeCCuOHATBHON IeATETHFHOCTH,
CMOCOOHOCTH KPUTHUYECKH,
CaMOCTOSATECIIBHO MBICIINTH, IIOHUMATH
3HaYMMOCTb PO ECCUN TOCPEICTBOM
OCO3HAHHOTO BBIOOpA TEMATUKH




MIPOEKTOB, BBIMIOJHEHUS IPOEKTOB C
MOCIEAYIOMIEH MyOIMYHOM Mpe3eHTaIHeH
PE3yNbTAaTOB, B TOM YKCIIe 0O0CHOBAaHUEM
HUX COUMAIIBHOW U MPAKTUYECKOMN
3HAYUMOCTH; - POPMUPOBAHHUS HABBIKOB
KOMaHIHOU pabOoThI, B TOM YHCIE
peanu3alnuy pa3InyHbIX MPOEKTHBIX
pouieit (muaep, UCIIOIHUTENb, AaHATUTHK U
IIp.) IOCPEICTBOM BBINIOJIHEHUS
COBMECTHBIX MPOEKTOB. 2.V crnonp30BaHne
BOCIIMTATEIbHOIO MOTEHIIMAJIA
JUCHUTITUHBI « DKOHOMHKA U yIPABIICHHUE
B [IPOMBILLJIEHHOCTH Ha OCHOBE
MHHOBAIIMOHHBIX MOJX0/I0B K
yIpaBIECHUIO KOHKYPEHTOCTIOCOOHOCTBIO,
«¥Opuaudeckre OCHOBBI
po(hecCUOHATLHOM NeSTeNbHOCTI IS
- (opMupoOBaHUS HABBIKOB CHCTEMHOTO
BUJICHHS POJIM ¥ 3HAYUMOCTH BBIOpaHHOM
npo(heccuu B COIUATBHO-DKOHOMUYICCKUX
OTHOLLIEHHUAX 4Yepe3 KOHTEKCTHOE
o0yueHue

S. CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

Pa3nensl yueOHON AUCIMIIIIUHBL, UX 00BEM, CPOKH U3yUeHUs U (OPMBI KOHTPOJIS:
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2 Cemecmp
1 MexaHuka. 1-7 14/28/0 J13-8 20 KU-8 3-YK-1,
Mexannyeckue (1),x.p- V-VK-1,
KoseOaHus 7(5) B-VK-1,
3-OI1K-1,
VY-OIlK-1,
B-OIIK-1
2 | Monekynsipuas ¢usuka | 8-15 | 16/32/0 J3-15 20 KHN-15 | 3-YK-1,
u OCHOBBI (1),x.p- VY-VK-1,
CTaTUCTHUYECKOU 14 (5) B-VK-1,
TEPMOJUHAMUKHI 3-0OI1K-1,
VY-OIIK-1,
B-OIIK-1




3 OU3MPaKTUKYM « | 1-15 | 0/0/30 K1-8 10 KH-15 | 3-YK-1,
MexaHuueckue (100) V-VK-1,
KOJICOaHMSY, B-VYK-1,
«MonekynspHas 3-0OI1K-1,
¢u3nKka W  OCHOBBI V-OIIK-1,
CTaTUCTUYECKOMN B-OIIK-1
TEPMOAMHAMHKHY.

Hmozo 3a 2 Cemecmp 30/60/30 50

KoHTposbHbIe 50 C) 3-VK-1,

MeponpusiTusi 3a 2 V-VYK-1,

Cemectp B-VK-1,
3-OI1K-1,
VY-OIIK-1,
B-OIIK-1

* — COKpaIIeHHOEe HAUMEHOBaHHUE (POPMBI KOHTPOJIS

**

9K3aMCH

— CyMMa MaKCHUMaJIbHBIX 0aJIOB T0JDKHA OBITH paBHa 100 3a cemecTp, BKJIIOYast 3a4eT U (MIJIH)

COKpaH_IeHI/Ie HaMEHOBaHUM (1)OpM TEKYIICTO KOHTPOJIA U aTTECTAallU Pa3aCIOB:

3aTyxawimme KoJgedaHus

Crnosxenue Koyue0aHuil OHOTO HampaBleHusl. BektopHas
nuarpamma. buenns. CrioxeHne B3auMHO
MEPICHIUKYISPHBIX KOJICOAHHIA.

3aryxaromue konebanus. Koadduunenr aryxanus.
Jlorapudmuueckuii JeKpeMeHT 3aryxanus. JJoOpoTHOCTh
KOJIe0aTeIbHON CUCTEMBI. ATIEPHOINYECKOE TBUKEHUE.
ABTOKOI€0aHHA.

Oobo3nauenue | IloiHOe HaMMeHOBaHHME
J13 JlomantHee 3aganue
KN KonTpoJsib no uroram
K.p KontponbHas padota
€) DK3aMeH
KAJIEHJAPHBIN IIJIAH
Henenu | Tembl 3ansiTuii / Conepxanue Jlek., | IIp./cem., | JIa0.,
yac. yac. yac.
2 Cemecmp 30 60 30
1-7 Mexannka. Mexannuyeckue KojeOaHust 14 28 0
1 Konebanus Bcero ayiuTopHbIX 4acoB
OO61re cBeneHus o Konebanusax. Maible koiaeOanusl. 2 | 4 | 0
Kommekcasie uncna. Jluneiinsie nuddepeHimanbHbie OHnalin
YPaBHCHHS BTOPOI'O IOPsIJIKa C IOCTOSIHHBIMH 0 0 0
KO3 UIIMEHTaMH.
CBobosHbIe KoebaHUs CUCTEMBI 6€3 TPEeHUSI.
["apmonnueckue konebanus. AMIUTUTY 1A, YacToTa U (asza
Kosie0aHusl. DHEPTUsi TAPMOHUYECKOTO KOJIeOaHHUS.
Matematuyeckuil M1 pU3NYECKUI MASITHUKH.
2 Caoxenne KoJie0aHMi OTHOT0 HATIPABJICHUS. Bcero ayiuTopHbIX 4acoB

2 | 4 [0
Omutaiig
0 0 0




Boiny:x1eHHbIe KoJ1e0aHusl
Brinyxnennsie konebanus. Pezonanc. Pesonancueie
Kpusble. [TapameTpuueckuil pe3oHaHc.

Bcero ay1TuTOpHBIX 4acoB

2 | 4 [0

Omtaiin

0 [0 [0

ATOMHO-MOJIEKYJIIPHOE CTPOEHHE BelleCTBA. JJIeMEHThI
TEOPUH BEPOATHOCTH

ATOMHO-MOJIEKYJISIPHOE CTPOEHHUE BellecTBa. Macchl u
pa3zMepsbl MoJiekyJ. O1eHKa ynciaa MOJIEKyJ B €AMHULE
00beMa U MEKMOJICKYJISIPHBIX PACCTOSTHUN. DHEPrust
B3aMMOJICHCTBHS MOJIEKYJ KaK (PYHKIIHS PACCTOSTHUS MEXTY
HUMH.

Makpockonuueckas cucteMa. [logcucrema. Jlunamudeckui
MOAXO0/ K OTMIMCAHUIO0 MAKPOCKOITUYECKONU CUCTEMBI.
MuxkpococTosiHue (Ha IpUMepe 0JTHOATOMHOTO ra3a).
Makpockonuueckre napaMeTphl: YACIO YaCTHUIl, 00bEM,
BHYTPEHHSIS SHEPTHSL.

XaoTHYHOCTH IBMKEHUS MOJICKYJ ¥ (IIYKTyaIiu
MaKpOCKOIUYECKHUX [apaMeTPOB MOCUCTEMBI.
Craructuueckuit ancamoiib. OnpeneneHue BEpOITHOCTH €
MOMOIIIBIO CTATUCTUYECKOTO aHcaMOIisa. DYyHKIHS
pactipenenenusi. CBONCTBA BEPOSITHOCTH. Y CIIOBUE
HOPMHPOBKH. Teopembl CI0KEHHSI 1 YMHOXKEHUS
BEpPOSITHOCTEN. BpIunciaeHue CpelHUX U UX CBOWCTBA.

Bcero aytuTOpHbIX 4acoB

2 | 4 [0

Omuiaiig

0 0 0

CraTtucruyeckasi pusnuka u peHOMEeHOT0rHYecKast
TepPMOJIMHAMMKA

TepMoarHaMHUUYECKUE BEUUNHBI KaK CPEHUE 3HAUYCHUS
MaKpOCKOIIUYECKUX MapamMeTpoB. MaKpOoCKONMUYECKOe
cocrosiHue. PaBHOBecHOE cocTossHUE. Bpems penakcanuu.
KBa3zucrarnueckuii npouecc.

Brruncnenue TepMoIMHAMUYECKUX BEIMYUH C IIOMOIBIO
byHKIMM pacnpenenenns. Yucno y1apoB MoJieKyJI raza o
CTEHKY cocyJa. /[aBieHne naealbHOro ra3a Ha CTCHKY.
Buytpennsist aneprus raza. Pabora. KonnuecTBo TenioTsl.
ITepBoe Ha4anO TEPMOJUHAMUKH.

DKCIEPUMEHTAIBHOE YPAaBHEHUE COCTOSIHUS UACAIBHOTO
rasza. [locrossuaas bonsimana. CpeaHsis sHeprust
MOCTYTNATENbHOTO JIBUKEHUS MOJIEKyI1. TeMiepaTypa u ee
busndeckuit cMpIcit. Yucno creneHeit cBo00 b1
MHOT'0aTOMHOM MOJIEKYJIbl. DHEPTUsi MHOIOATOMHOM
MOJIEKYJIBI B TApMOHUYECKOM TTpuOmkeHnu. Kiaccnueckuia
3aKOH PaBHOPACIIPEACIICHHS SHEPTUH MO CTENEHIM
cB00oAbI. TernmoeMKoCcTh UAEaTBbHOTO ra3a MpH MOCTOSHHOM
o0BeMe U MPU MOCTOSIHHOM JIaBIICHUU. Y paBHEHUE
annadaThl UaeaJbHOro rasa.

Bcero AYAUTOPHLBIX YaCOB

4 |8 |0

Owtaiin

0 0 0

IHHonuTponnyeckue npoueccobl. Ban-gep-paanbcoBckuit
ra3

YpaBHeHUE MOJUTPOIIBI HeabHOTO Ta3a. PaboTa,
COBEpIIAEMasl UICATBHBIM I'a30M IPH Pa3JINYHbIX
nporueccax.

Ban-nep-BaanbcoBckuii ra3. BHyTpeHHss SHeprusi.
YpaBHEHHE COCTOSIHUSL.

Bcero AYJAUTOPHBIX YaCOB

2 | 4 [0
Omaiig
0 0 0




8-15 MouJiekyasipHasi u3NKa U OCHOBBI CTATHCTHYECKOM 16 32 0
TEePMOAMHAMHUKH

8 Pacnpenesnenue Makcsesia Bcero ayIuTOpHBIX 4acoB
DyHKIHUS pacpeaesieHus ISl COCTABIISIIOIIUX CKOPOCTH U 2 | 4 | 0
MOJTyJISI CKOPOCTH MoJieKy. CpenHsst apudMeTHIecKas, Omnuaitn
CpenHsis KBaJpaTHuyHas U HauboJiee BEpOsATHASI CKOPOCTH 0 0 0
mouiekyJ1. OnbiTel Jlammepta u llTepna.

9 Pacnpenesienne bosbumana Bcero ayutopHbIX 4acoB
Pacripenencnue MOJIEKYJI B IIOJI€ CHJI TSKECTH. 2 |4 0
bapomerpuueckas popmyna. Pactipenenenue bonbiimMana B | Ounaiin
ClIy4yae JUCKPETHOTO IHEPTreTUYECKOro CrieKTpa. OMbIThI 0 0 0
Ileppena. Pacnpenenenne Makcpeiuia-bosibiMana.

10 JHTpPONMA M BTOPOE HAYAJI0 TePMOANHAMHUKH Bcero ayiuTopHbIX 4acoB
Makpo- u MmukpococTosinusi. CTaTUCTHYECKHI BeC. 2 | 4 | 0
BeposiTHOCTHAs MHTEpIpeTalus CTaTUCTUYECKOTO Beca. Ownnaitn
DHTpONUS U €€ OCHOBHBIE CBOMCTBa. BTopoe Hauano 0 0 0
TepMoauHaMHUKU. CTaTUCTUYECKasi MHTEPIIPETALINS BTOPOTO
Hayvajna repmoauHamMuku. [Ipupona HeoOpaTuMbIX
npoueccoB. Teopema HepHcrTa.

11 IJHTpONUA naeanbHOro rada. Koaxgppuuuenr nosesnoro Bcero ayiutopHsIx 4acoB
JelCTBUA TEIJIOBOM MAIIMHLI 2 ‘ 4 ‘ 0
CBsi3b MEX1y IPUPALLEHUEM SHTPOIHNH U MOTYy4aeMOM Omnunaitn
cucremoit teroroil. HepaBencrso Kiaysuyca. 0 0 0
DHTponus UACaNbHOrO rasa.

Koadurment monesnoro aeiicrus (KI1J1) Termmosoit
MamuHbl. @opmynuposku Kiaysuyca u KenbBuna BTOporo
Hayayia repmoauHamMuky. [{ukn Kapno. KIIJ[ nuxna Kapso.
Teopema Kapho.

12 Kpucrannudeckoe cocrosinue Bemecrsa. 2Kujakoe Bcero ayiuTopHBIX 4acoB
COCTOSIHHE BelleCTBA 2 | 4 | 0
Kpucramnmueckas pemerka. @U3nyeckue TUIBI Ounaitn
KPUCTAITIMYECKHUX PELIETOK. TerIoeMKOCTh KPUCTAIIOB. 0 0 0
3akoH /{rononra u I1Tu.

KBasukpucramimueckas CTpyKTypa KUAKOCTEH.
[ToBepxHOcTHOE HaTsKeHHE. CBOOOIHAS DHEPTHSL.
Kanwmnsiproe naBnenue. SIBieHUs Ha TPaHULIE KUAKOCTH U
TBepaoro Tena. CmaunBanue. Kanuuisipuele sBjieHUsI.

13 ®a30Bble PABHOBECUS M NIPEBPALLICHUS Bcero ayIuTOpHBIX 4acoB
PaBHoBecue ¢a3. Ucnapenue u xonneHcauus. [Inasnenne n | 2 | 4 I
kpuctamuzauusd. [Ipupaiienne sHTponuy npu ucnapeHuu U | Oumnaiin
IUIaBJICHNU. PaBHOBeCHE JKHUAKOCTU U HACKHIIIICHHOT'O mnapa. 0 0 0
Kputnueckoe cocrostuue. Ilepechliennblil map u
neperperas xKuakocTb. AMop¢HbIe Tena.

VYpasuenue Kiaiinepona-Knay3uyca. TpoliHas Touka.
JwnarpamMma cocTosiHus.

14 SBeHus: mepeHoca Bcero ayuTOpHBIX 4acoB
OMIUPHUYECKUE 3aKOHBI BA3KOCTH, TEIUIOIIPOBOIHOCTH U 2 ‘ 4 ‘ 0
aahdy3un. Ounaiin
Cpenusis niuHa CBOOOIHOTO TIPOOETra MOJIEKYIT. 0 0 0
O¢ddekTrBHOE ceueHne B3aMMOACHCTBHUS MOJIEKYIL.

15 SBeHus mepeHoca Bcero ayiuTOpHBIX 4acoB

I'a30KMHETUYECKUI BBIBOJI YPABHEHUH BA3KOCTH,

2 | 4 [0




TEIUIONPOBOAHOCTH ¥ MU (y3Uu IJIs Ta30B. Omnnaitn
TpeHue 1 TeroNnpoOBOIHOCTh B YJIbTpapa3peKeHHbIX razax. | 0 0 0
1-15 POu3npakTuKyM « MexaHu4eckue KoJedaHus», 0 0 30
«MouiekyasipHasi GU3MKa U OCHOBBI CTATHCTHYECKOM
TEPMOJIMHAMHKID).
1-15 JlabopaTopHbIii NPAKTHKYM Bcero aymuTopHbIX 4acoB

[TpuMeHeHHe 3EKTPOHHOTO OCIIILIOrpada K
HCCJIEIOBAHUIO KOJIEOaHHH 3ByKOBOW YacTOTHI.

N3yuenne koneGaHuii ¢ moMomIbio MasiTHUKA [Toss.
DddexTt Jlomnepa 11t 3ByKOBBIX BOJIH.

Omnpenenenne CKOPOCTH 3ByKa B TBEP/IBIX TEIAX U MOJYJIS
Ounra metogom pe3onaHnca.

Omnpeznenenne CKOPOCTH 3ByKa B BO3JyXe U OTHOLICHHUS
Cp/Cv MeTO10M aKyCTHYECKOI'0 Pe30HAaHCA.
HccnenoBanue 3aBUCUMOCTH CKOPOCTH 3BYKa B BO3JIyXe OT
TeMIeparypsl u onpeaenenue otomenus Cp/Cv MeToom
aKyCTUYECKOTO PE30HAHCA.

H3mepeHne ckopocTu yIbTpa3ByKa B cpefjaX UMIYIbCHBIM
METOIOM.

Omnpenenenne korhUMeHTa MOBEPXHOCTHOTO HATSHKEHUS
BOJIHOBBIM METOJIOM.

[Tomyuenue u U3MepeHne BaKyyMma.

N3mepenune kodpuIrienTa TerIonpoBOJHOCTH BO3IyXa.
Omnpenenenne korhduireHTa BI3KOCTH BO3IyXa 10
KOJICOAHUSM JIHCKA.

Omnpenenenue yaeabHOM MOBEPXHOCTU MOPUCTHIX TET 1O
H30TEpME aJCOPOIINH.

N3yueHne 3aBUCUMOCTH JIaBJI€HUS HACBHIILICHHBIX TAapOB
KHUJIKOCTH OT TEMIIEPATYPhI U OTIPEIEIIEHUE TETUIOTHI
napooOpa3zoBaHMUs.

OmnpezneneHne TEIIOEMKOCTH METAJUIOB METOIOM
AIIEKTPUUYECKOT'O HarpeBa.

Onpenenenne otHomenust Cp/Cv 1t BO3ayxa METOJI0M
Knemana-/Iezopma.

Omnpenenenue TpPOMHOM TOUKH BEILIECTBA.

M3yueHne pacrpeaesieHusi 3J€KTPOHOB 110 CKOPOCTSIM.

0 0 | 30
Omuiaiig
0 0 0

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

0O0o3uauenue | [TojaHOe HAMMEHOBAHME

OK ONEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepral

11JI IlonHOTEKCTOBEIE JIEKIIUHU

BM Buneo-marepuansl

AM Aynmno-mMarepuansl

[Ip3 [IpezenTanuu

T TecTbl

5CM DJIEKTPOHHBIE CIIPABOYHBIE MaTEPUAIb
4@ W HTEepaKTUBHBIN CaliT

TEMBbI IABOPATOPHBIX PABOT




Henesan | Temsbl 3ansituii / Copep:xanue
2 Cemecmp

1-15 JlabopaTopHBbIi NPAKTHKYM
Pab6ora 1. [IpuMmeHneHue 351eKTPOHHOTO ocuuyuiorpada K UCCIeJOBaHUIO KoJIeOaHUi
3BYKOBOM 4aCTOTBHI.
Pabota 2. M3yuenue kosiaebanuii ¢ moMoIbo MasTHuKa [loss.
Pa6ora 3. Dddexr Jlomnepa ams 3ByKOBBIX BOJIH.
Pabora 4. Onpenenenne CKOpOCTH 3ByKa B TBEP/IbIX Tesnax U Moayis FOHra meronom
pe30oHaHca.
Pa6oTa 5. Onpenenenue ckopocTH 3ByKa B Bo3ayxe u otHoueHus Cp/Cv MeToaom
aKyCTHYECKOI'0 PE30HAHCA.
Pabora 5a. HccrnenoBanue 3aBUCMOCTH CKOPOCTH 3BYKa B BO3/1yX€ OT TEMIIEPATypPhI U
omnpenenenue otTHomeHus: Cp/Cv METO10M aKyCTHUECKOTO PE30HAHCA.
Pabora 6. 3MepeHmne ckopocTu yiabTpa3ByKa B cpefjaX UMIYJIbCHBIM METO/IOM.
Pa6ora 7. Onpenencare ko3 puImeHTa TOBEPXHOCTHOTO HATSKEHHS BOJTHOBBIM
METOJIOM.
Pa6ora 7a. Onpenencane kod(huIreHTa TOBEPXHOCTHOTO HATSKCHHSI 30HJOBBIM
METOJIOM.
Pa6ora 8. [Tomyuenue u u3mepeHre Bakyyma.
Pa6ora 9. U3mepenue ko3 puIerTa TeruionpoBOIHOCTH BO3IyXa.
Pa6ora 10. Onpenenenue ko3P puiiieHTa BI3KOCTH BO3AyXa MO KOJIECOAHUAM JHCKA.
Pa6ota 11. Onpenenenue yaeabHON MOBEPXHOCTH MOPUCTHIX TEJ IO U30TEPME
azIcopOITuy.
Pa6ota 12. 3yueHue 3aBUCMMOCTH J1aBJICHUSI HACBIIIICHHBIX MAPOB KUJIKOCTU OT
TEMIEPATyphl U ONPEeICHNUE TEIUIOTHI MapooOpa3zoBaHMUsl.
Pabota 13. M3yyenue OpOyHOBCKOTO ABUKEHUS B3BEIICHHBIX YaCTHII.
Pabora 14. Onpenenenue TeMI0EMKOCTH METAIIIIOB METOIOM JIEKTPHUECKOTr0 Harpena.
Pa6ota 15. Onpenenenue otHomenust Cp/Cv ansa Bo3ayxa metoiom Kinemana-/lezopma.
Pabota 16. Onpenenenue TpoitHON TOYKHU BEILECTBA.
Pa6ota 17. UccnenoBanue B3aumuon quddys3uu ra3os.
Pabora 18. M3yuenue pacnpeneneHus SJIeKTPOHOB 110 CKOPOCTSIM.

TEMbI CEMMHAPOB

Henesn | Temsbl 3ansituii / Copep:xxanue
2 Cemecmp

1-2 I'apMonnYeckne KoedaHus.
YpaBHEHHE TapMOHHYECKUX KOJIEOaHUH

3-4 3aryxawomme U BbIHYK/I€HHbIEe KOJIe0aHUsI
Crnosxenue xosebanuil. DHeprus kojedanuil. 3aTyxatouiye kojaedanus. BoiHyK1eHHbIE
KoJie0aHusl.

5-6 ATOMHO-MO0JIEKYJ/ISIPHOE CTPOEHHE BellleCTBa
DNEeMEHTHI TEOPHH BEPOSITHOCTEH. Y paBHEHHE
COCTOSIHUS MJICATBHOTO Tra3a

7-8 IlepBoe HaYa/10 TEPMOAMHAMUKH
[TepBoe Ha4anO TEPMOJMHAMUKY B TPUMEHEHUH K UACATFHOMY Ta3y.
[Monurponmyeckue mporecchl. TermIoeMKoCTs HIeaTFHOTO Ta3a.
1-as xoHTpONBLHAS paboTa
1. M'apmoHnueckne konebaHus




2. 3aryxaromye 1 BHIHYXK/ICHHbIE KOJIeOaHUs

3. IlepBoe Ha4Ya10 TEPMOJIUHAMUKHU B MPUMEHEHUHU K UJEATbHOMY Tra3y.

9 Ban-aep-BaanbcoBCKHi a3

Ban-nep-BaaabCOBCKHUII ra3

10-11 | Pacnpenenenue MakcBeiia u boabimana

Pacnpenenenune Makcgenna. CpeHsisi U CpETHEKBAIPATUYHAS] CKOPOCTH MOJIEKYJI.
Pacnpenenenue bosbimana.

12 -13 | Durponus

Bropoe Hauano rTepMoAMHAMUKHN. DHTPOMUS UEAIBHOTO ra3a u Ban-aep-BaanbCcoBCKOTO
raza. KIIJ[ TenaoBoil MallluHEI.

14 da3oBble pAaBHOBECHUS U NIPeBPAllCHHS

Kuakoctu. @a3oBble paBHOBECUS U MPEBPAILICHUS.

2-asi KOHTPOJIbHAs paboTa

1. Pactipenenenune Maxkcgernna u bonbiimana

2. [Monutponuyeckue Mporecchl. JHTPOMHUS

3. Ban-nep-BaanbCoBCKHil ra3

15 sSIBeHusI mepeHoca

YPaBHEHHUS BSI3KOCTH, TEIUIONPOBOAHOCTH M TG DY3UH JIJIsl Ta30B

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

[IpenomaBatensiMu kadeapsl oOmell GU3MKK MO KaXIOMYy M3  Pa3JeloB Kypca CO3JaHbI
AJIEKTPOHHBIE KOHCIEKTHl JIEKIMH M 3JIEKTPOHHBbIE MpPE3CHTAUMW K HUM. JleKuuu 4uuTaiTcs B
CTICIUANM3UPOBAHHON MYJBTUMEIUHHON (PU3MUYECKOW ayJAWTOPUH, TIPOBOIATCS TEMaTHUECKUE
TECTHUpPOBaHUS (BKJIIOYash BXOJHOE TECTUPOBAHUE OCTATOYHBIX 3HAHUM), I€lb KOTOPBIX —
CTUMYJIMPOBAHHE CTYI€HTOB K IOCTOSIHHOM paboTe Ha BceX BUIaX ayAMTOPHBIX 3aHATHH U peryJsspHOro
BBITIOJTHEHUS CTYAEHTAMH CEMECTPOBOTO JIOMAIIHETO 3a1aHus. Kakaplil pa3aen TECTOB COAEPKUT OT 6
10 8 IMIAKTUYECKUX €IMHULL, YTO MO3BOJISAET MOACTPAUBATH TECT MO KOHKPETHYIO 33/1a4y, CTOSIILYIO
nepeJ mnpernojanaTesieM. B 3aBUCHMOCTH OT CUTyalluu, MpenojaBaTeslb MOXKET BapbUPOBATh YHCIOM
3aja4 B Tecte (0T 1 10 20), He0OXOAUMBIX IS TOTYYEHHUSI OJIOKUTEIBHON OLIEHKH (3aueTa), BpeMEeHEM
ero npoxoxaeHuss (or 10 muHyT 1m0 2 uyacoB). Ilo pe3ynpTaTam TecTa COCTaBISETCS MPOTOKON C
nH(popManyen 0 KaXJI0M CTyJeHTe (BpeMs paboThl, 001U Oa, Kakue 3aJaHusl PEIICHbI YCIEIIHO).
HNmeeTcss BO3MOXKHOCTH ITOBTOPHOTO TPOXOXKIeHUs TecTa. lIpenqycMOTpeHbl Mepbl IpOTUB
HECaHKLIMOHUPOBAHHOTO JOCTYyIa B CUCTEMY.

7. ®OH/JI OHEHOYHbBIX CPEJICTB

@DOoH/ OLIEHOYHBIX CPEACTB MO JAUCHUIUIMHE 00eCIIeyuBaeT MPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIHMH M MX WHIMKATOPOB) MOCPENCTBOM MEPONPUSTUN TEKYLIETO,
pyOeKHOr0 U IPOMEKYTOUYHOTO KOHTPOJIS IO JUCLMILIUHE.

CBs3p Mexay (OpMUPYEMBIMH KOMIETEHUUSAMU W (OpMaMU KOHTPOJISI HMX OCBOCHHS
Ipe/icTaBjeHa B cieayIouleil Tabnuiie:

Komnerenuus NuaukaTopbl 0CBOCHUA ATTecTaMOHHOE MeponpusiTHe
(KII 1)

YK-1 3-VK-1 3, KU-8, K1-15, /13-8, x.p-7,
J3-15, k.p-14




V-VK-1 3, KU-8, K1-15, 13-8, x.p-7,
J3-15, k.p-14
B-YK-1 3, KU-8, K1-15, 13-8, x.p-7,
J13-15, k.p-14
OIlK-1 3-OI1K-1 3, KU-8, K1-15, 13-8, x.p-7,
J13-15, k.p-14
V-OIIK-1 3, KU-8, KU-15, 3-8, x.p-7,
J13-15, k.p-14
B-OI1K-1 3, KU-8, K1-15, 3-8, x.p-7,
J13-15, k.p-14

HIkajnbl oneHKH 00pa3oBaTebHBIX 10CTHKEHNH

IIxama kaxmoro KOHTPOJIBHOI'O MCPONPUATHUA JICKUT B IMPEACIax OT 0 A0 YCTAHOBJICHHOI'O
MaKCHMAaJIbHOr0 0ajija BKIIOYMTEIbHO. MTorosas arTecranyAa 110 JUCHUIINIMHC OLCHHUBACTCA I10 100-
0aIIBLHON LIKae U npeaCTaBIIACT coboit CyMMY 63.J'IJ'IOB, 3apa6OTaHHbIX CTYACHTOM IIPpU BBIIIOJIHCHHUN
SaﬂaHI/Iﬁ B paMKax TCKYLICIO U NPOMCIKYTOUYHOT'O KOHTPOJIA.

HTorosas orieHKa BBICTABIISIETCS B COOTBETCTBUH CO CJIC,HYIOH_IGI;'I IIKAJIOMN:

Cymma 6amioB | Onenka no 4-ex Onenka TpeOoBaHMsI K YPOBHIO OCBOCHHIO
OaJILHOM IIIKAJIE ECTS y4eOHON JUCITUTUIMHBI

O1LieHKa «OTIMYHOY BBICTABIISCTCS
CTYJICHTY, €CJIH OH IIyOOKO U TIPOYHO
YCBOWJI TPOrPaMMHBIN MaTepHal,
HCYEPITBIBAIOLIIE, OCIICA0BATEIBHO, YETKO
¥l JIOTHYECKH CTPOMHO €ro M3JIaraeT, yMeeT
TECHO YBSI3bIBATH TEOPHUIO C MPAKTUKOM,
UCIIONB3YET B OTBETE MaTepHal
MOHOTPadUIECKOH JIUTEPATYPHI.

85-89 B OLieHKa «XOPOLIO» BLICTABIISAETCS

75-84 C CTYJICHTY, €CJIM OH TBEP/IO 3HACT MaTepHal,
4 — «xopoutoy IPaMOTHO U M0 CYIIECTBY H3JIaraer ero, He
70-74 JIONyCKasl CYIIECTBEHHBIX HETOUYHOCTEN B
OTBETE Ha BOIPOC.

65-69 O1LieHKa «yIOBJIETBOPHTEIBHO
BBICTABIISICTCSI CTY/ICHTY, €CITH OH UMEET
3HAHUSI TOJIBKO OCHOBHOTO MaTepuaia, HO
3—- HE YCBOMJI €ro JIeTaeii, T0mycKaeT

60-64 «YO0BIEMBOPUMENLHOY E HETOYHOCTH, HEJIOCTATOYHO HPABHIIbHBIC
(hOpMyJIUPOBKH, HAPYIIICHUS JIOTHYECKON
MOCJIEIOBATEIBHOCTH B H3JI0KEHUH
POrPaMMHOI0 MaTepHaa.

OlLieHKa «HEYIOBIETBOPUTEIIHHOY
BBICTABJISIETCS CTYJIEHTY, KOTOPBIN HE 3HAET
3HAQYUTEIBHOM YaCTH IPOrPaMMHOI0

9_ MarepHana, J0MyCKaeT CyIeCTBEHHbIC
Hwuxe 60 F ommbku. Kak npaBusio, omeHka
«HEYOOGIEMEOPUMMENLHOY «HEYIOBJIETBOPHUTEBHO» CTABUTCS
CTYJICHTaM, KOTOPbIC HE MOTYT HPOJOIKUTH
o0OydeHune 0e3 JOMOIHUTENLHBIX 3aHATHH
110 COOTBETCTBYIONIEN JUCIUTIIIUHE.

90-100 5 — «omauunoy A




8.  YUEBHO-METOJWYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCHUILINHEI

OCHOBHAA JIMTEPATYPA:

1. BU K 93 Kypc obmieii ¢pusuku T. | Mexanuka. MonekynspHas ¢pusuka. KoneGanust v BOIHBL, : ,
2007

2. DU JI12 JIaGopaTtopHbIii MpakTHKyM Kypca o0rieit ¢pusuku. Pasnens "Konebanus u BoHbI",
"MonexynspHas ¢usuka" : yaeOHoe nocobue st By30B, Mocksa: HUSIY MU®DU, 2012

3. 534 JI12 JIaGopaTopHbIil MpakTHKyM Kypca oorieit ¢pusnku. Paznens "Konebanus u BoHbI",
"Momnexynsipaas ¢pusuka" : yaebHoe mocodue s By308, Mocksa: HUAY MUDU, 2012

4. 53 C12 CoopHHK BOIPOCOB U 3aa4 1o oduieit ¢pusuke : yuedHoe nmocobdbue, Cankr-IlerepOypr:
Jlanp, 2013

5. 53 C12 Kypc ob6meii ¢puzuku Ku.3 MonekynspHas ¢pusnka u TepMoAMHaAMUKa, , MockBa: AcTpenb,
2007

6. 534 JI12 JIaGopaTopHslii mpakTukyM "Konebanus u Bonusl" : , pen. : B. A. [llunos, Mockaa:
MUOU, 2009

7. OW J112 JlabGopatopuslii npaktukyMm "Kosebanus u Bonabl" : , pen. : B. A. IlIunos, Mocksa:
MUOU, 2009

8. 539.1 JI12 JlaboparopHsbiii ipakTuKyM "MosnekynsipHas (pu3nka u TepMoanHaMuka” : , pen. : B. A.
IInmos, Mocksa: MU®DU, 2009

9. DU JI12 JlabopatopHslii mpakTUKyM "MonekynspHas pusnka u TepMoAnHaMuka' : , pea. : B. A.
IInmos, Mocksa: MU®DU, 2009

10. 531 JI12 JIaGopaTOopHBIi MPaKTUKYM TI0 Kypcy oOmeit ¢pusuku. Pa3nen "Mexanuka" : yueOHOe
nocobue 11t By30B, pen. A. A. Iliscos, Mocksa: HUSY MU®U, 2011

JNOITOJIHUTEJIBHAS JIMTEPATYPA:

1. 53 C24 DnemenrtapHas o0paboTKa pe3ynbTaToB U3MepeHuil : yuebd. nocodue, B. B. Cero3apos, M.:
MU®U, 2005

2. 536 U83 dusuka makpocucteMm : OcHoBHble 3aK0HBI, . E. Uponos, Mocksa: bunom.
JlaGopatopus 3nanuii, 2006

3. 53 K17 ®usuka. UntepHer-TectupoBanue 0a30BbIX 3HaHUH : yueOHoe nmocodue ams By3os, H. I1.
Kanamnukos, H. M. KoxeBuukos, Cankr-IletepOypr [u ap.]: Jlans, 2009

[MTPOI'PAMMHOE OBECIIEYEHHE:

CriennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs



LMS 1 MIHTEPHET-PECVYPCEHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJLHO-TEXHWYECKOE OBECIHEYEHHWE YYEBHOM
TACIATITAHBI

s peanuzanuy JUCHUILIMHBL UCIIONIB3YIOTCA yueOHbIe ayTUTOPUU JJIsl IPOBEACHUS 3aHATHIA
JIEKLMOHHOIO TUIIA, TPAKTUYECKUX 3aHATHUM, TPYNIIOBBIX U UHINBUYJIbHBIX KOHCYJIbTALlUM, TEKYILErO
KOHTPOJISI U NPOMEXYTOYHOW AaTTECTALlMU, a TAKKE IOMELIEHUS JUIsl CaMOCTOSITEJIbHOM padOoThI.
VY4eOHble ayAUTOPUN YKOMIUIEKTOBAHbI CIIELUAIN3UPOBAHHON MEOENbIO U TEXHUUYECKUMHU CPEICTBAMU
o0y4eHHs — MyJIbTUMEIUHHBIM 00opyaoBaHueM. lloMemeHuss [UIsi CaMOCTOATENbHOM paboThI
oOydaroluxcsi OCHAIIeHbl pPa0OYUMU MeCTaMH, B TOM YHCJIE KOMIIBIOTEPHOW TEXHUKOH, C
BO3MOXXHOCTBIO BbIXoza B ceTh «MHTepHeT». [[ns mpoBeneHus n1abopaTopHbIX pabOT MOMEIIEeHUs
OCHAIIEHBI COOTBETCTBYIOIIUM 000PYAOBaHUEM.

10. YYEBHO-METOANMYECKHUE PEKOMEHJIALUUA JJIsA CTYAEHTOB

Meroauueckue ykazaHus Ul CTYJEHTOB C OIIMCAaHUEM PEXKHMMA U XapakTepa ayAUTOPHOH H
CaMOCTOSITENIbHON yueOHOM pabOThI IO TUCHUIUIMHE.

MeTtonyeckue peKOMEHAANH Ul YCBOCHUS TEOPETHUECKOI0 Kypca.

Jns ycmenrHoro wm3ydeHus Kypca oOmed (Gu3uky Ha MIaAmMX Kypcax M IOJATOTOBKH K
U3YYEHHUIO KypCOB TeOpeTHuYecKod (U3MKM Npu OOy4eHHH Ha CTaplIuX Kypcax HEeoOXoIuMo
IIPUEP>)KUBATHCS ONIPEEIIEHHON METOAUKH 3aHATHH. OCHOBHOE YCIIOBHE YCIIEXa — CHCTEMATHUECKHE
3aHATHA. [louTn Gecrosie3HO TOJIBKO YMTaTh JIFOOOW Yy4eOHMK, €ro HY>KHO KOHCIIEKTHPOBaTh, T. €.
3allUCBIBaTh CAMOE€ IJIABHOE W3 TOTO, YTO BBl MOHSUIM (3alUCHIBATh HAJ0 CBOM MBICIH, @ HE TEKCT
yueOHuKa). Bce, 4TO OcCTasioch HEMOHATHIM, HAJ0 Ha OmkaiineMm 3aHATUU (JIEKLIMS, CEMHUHap,
nmabopatopHast paboTta) crpocuTh (IOC]Ie 3TOr0 3alucaTh CamMo€ TJaBHOE W3 BHOBBH IOHSTOTO, a
OCTaBlIIeeCs] HESICHBIM — Tak ObIBaeT! - mepecnpocuTh). Eciau gaxke nemnslii pa3aen octancs HEsICHbIM,
3TO HE MOKa3aTellb BallluX CIIOCOOHOCTEH; CKOpee BCEro BbI €Ille He Hayalu 3aJaBaTh BOIPOCH ceOe U
ApyruM. A u3yunTh (u3uky 6e3 BOIpPOCOB: 3aueM?, mouyemy?, oTKyAa? — HEBO3MOXHO. BBIBOJBI,
BCTpeyaronecs B Kypce (yuyeOHHUK, JIEKIUs), HEOOXOOUMO MpOJeNiaTh CaMOCTOSTENbHO (CIyCTS
HEKOTOpOEe BpeMs 1ocJIie MPOpadOTKU U He 3arjsi/iblBas B KOHCHEKT MM yueOHuK). [locie Toro kak BbI
HAY4YHJIUCh JaBaTh ompeneieHus ((GU3NYecku NMPaBUIBHO M TPAMMATHUYECKH BEPHO), 3aIMCHIBATH UX
MaTeMaTH4ecKH, OpMYJIUPOBATH CBOMMU CIOBAMHU U 3aMKCHIBATh (PU3UUYECKHE 3aKOHBI, OOBACHSATS, T€
1 KaK OHU IPUMEHSIIOTCSI, MOYKHO CUUTATh U3YUYEHHE JaHHOTO pa3jielia 3akoHueHHbIM. Huuero, Bkirtouas
BayKHEHIIIE BBHIBOJIBI, ONIpeNieeHHs] U (OPMYIUPOBKH, HE HaJI0 YUUTh HauzycTh. [Ipu HeoOxoaumocTu
MOHSATHIM M 3aKPEIUICHHBI MaTepuai BBl JIeTKOo BcrmoMHuTe. [IpopabatpiBasi mMarepuan, IMOJIE3HO
MOJIb30BaThbCsl pa3HbIMU yueOHMKaMu. [Ipy MOArOoTOBKE K 3K3aMEHaM JIOCTaTOYHO COOCTBEHHOIO
KoHcrekTa. CBeZieHus IO BhICIIEH MaTeMaTuke, 6e3 KOTOPBIX COBPEMEHHOE U3JI0KEHNE Kypca (PU3UKH
HEBO3MO>KHO, PACCMOTPEHBI B MAaTEMAaTHYECKOM BBEIEHUN OCHOBHOM U JIONIOJIHUTEIBHOM JINTEPATYPHI.
Kpome Toro, mapamiensHo ¢ KypcoMm oOmiedt ¢usuku Bl u3yuaere Kypchl BBICIIEH MaTeMaTUKH,
IIPOrpaMMbl KOTOPBIX cOalaHCUPOBAHBI U COMPSKEHBI C TPOrpaMMoiil Kypca oOriel (pu3HKH.



MeTtonudeckue peKOMEHAAUNHN JUIs TIOATOTOBKY K CEMUHAPCKUM 3aHATHUSAM U PELICHUIO 33/1a4.

ITporpaMma Kypca 1 CEMEeCTPOBBIN KaJIeHJapHBbI IJIaH COCTABJIEHBI TAK, YTO TEMbI CEMUHAPCKUX
3aHATUH CIEAYIOT CTPOro 3a TeMaMu JIeKUui. 1 nmporpamma Kypca, 1 ceMeCTpOBbIN KaJIeHAAPHBIN IIJIaH
JOCTYIHBI K&KIOMY CTYAECHTY Ha caiiTe yHuBepcuTeTa. [[oAroToBUTHCS K 04epEeAHOMY CEMUHAPCKOMY
3aHATUIO- 9TO, MPEXKIE BCEro, NpopadoTaTh JEKIMOHHBIM MaTepuall, COIJIACHO METOAMYECKUM
pEKOMEHAaLusAM, JaHHBIM BbIle. Bce HeBBISICHEHHBIE BOIIPOCHI TEOPUU MOXKHO (M HY’KHO) 3a/1aTh
IIPEIoIaBaTelllo B Hayajle CEeMUHApCKoro 3ansatusa. Ha cemuHape, kak npaBuiio, pa3ouparoTcs BOIPOCH
U Ka4eCTBEHHbIC 3a/1a4M, JAIOLIME BO3MOXKHOCTh Oosiee IiyOOKO MOCTUYb M3ydaeMbld pasfielnl Kypca.
Kpowme Toro, Ha ceMuHape yyaT IpaBUJIbHO CTaBUTh U PELLATh 3a/1a4, aHAJIU3UPOBATH PELICHHE 3a/au.
Ilo npoiineHHON Ha ceMUHape TeMe JAr0TCs 3aJauM JJIsl CAMOCTOSITENIBHOIO (JJOMAIIHET0) pELICHUS.
VYcBoeHMEe Kypca BO MHOIOM 3aBUCUT OT OCMBICIEHHOTO BBIIIOJHEHHUS JOMAILIHETr0 3a/laHus,
BJIYMYHBOT'O peIIeHUs OOJIBIIOr0 KOJMYECTBA 3a/1a.

[Tpu pemenuu 3ajau 1enecoo0Opa3sHO PyKOBOJACTBOBATHCS CIENyIOIMMU MpaBuiaMu. [Ipexne
BCEr0 HYXHO XOpOILO BHUKHYTH B YCJIIOBHE 3a/laud, 3allUCaTh KpaTKo ee ycinoBue. Ecnu nmos3Bossger
XapakTep 3a7auyd, o00fA3aTeNbHO CcJlieNaiiTe PHUCYHOK, MOSCHAIOUMM ee CYIIHOCTb. 3a pPEeIKUMHU
UCKJIFOUEHUSAMM, KaKJas 3aja4da JoJDKHA ObITh CHayaja peleHa B oOmieM BHe (T. €. B OyKBEHHBIX
000 "3HaUECHMSIX, @ HE B YHCJIAX ), IPHYEM UCKOMasi BEJIMUMHA T0JDK "Ha ObITh BRIpAKEHA Yepes3 3a1laHHbIe
BenuuuHbl. [lomyuuB pernieHue B 00leM BHJE, HYKHO IPOBEPUTh, NPABUIBHYIO JU OHO HMMEET
pa3MepHOCTh. Eciu 3T0 BO3MOYKHO, UCCIIEI0BATh MIOBEJACHHUE PEIICHNUS B IIPEIEIbHBIX CIydasX.

B Tex cinyuasx, korja B Ipoliecce Hax0XKACHUsI ICKOMBIX BEIMUUH IPUXOANUTCS peIIaTh CHCTEMY
HECKOJIbKUX T'POMO3/IKMX YpaBHEHHH (Kak, HalpuMep, 4acTo ObIBAET NPU HAXOKJIEHUN TOKOB, TEKYIIIUX
B CJIO’KHBIX Pa3BETBJICHHBIX LIEIIAX ), [IEJIECO00Pa3HO CHaYaja MOJCTaBIIATh B 3TH YPABHEHUS YUCIIOBbIE
3Ha4eHUs1 KOA(PQUIMEHTOB U JIUIIb 3aT€M ONpPEJEATh 3HAaUEHUH HCKOMBIX BEIMUYUH. Y OCIUBIINCH B
MPAaBUIBHOCTH OOIIETO PeIIeHUs, MOJICTABIISAIOT B HEr0 BMECTO KaX/10M M3 OyKB UMCIOBbIE 3HAUEHUS
0003HaYEHHBIX UMHU BEJTUYMH, Oepsi, pasyMeeTcs, BCe 3TU 3HaUCHHsI B OTHOM U TOM ke cucTeMe eIMHUIL.
Yto06bl 00JIerYuTh ONpeAeIeHUE MOPSIKa BEIUNCISIEMON BEJIMYUHBI, TTOJIE3HO MPEICTaBUTh UCXOIHBIE
BEJIMYMHBI B BUJE 4uceN, OJM3KUX K €AMHHIIE, YMHOXKEHHbIX Ha 10 B COOTBETCTBYIOLIEH CTeneHu
(manpumep, Bmecto 247 noacrasuth 2,47E+2, Bmecto 0,086— uucno 0,86E-1 u T. 1.). [logcraBus B
dbopMynly 4ucia, HpeXIe 4YeM HayaThb BBIUMCICHHS, NPOBEPbTE, HEIb3d JIM BOCIHOJB30BaTHCS
dbopmynamu Ui MPUOIMKEHHBIX BBIUMCIEHUH, NpUBeIeHHBIMU B [IpHiIoKeHNsAX peKOMEHJOBaHHBIX
cOOpHUKOB 3a/1a4.

Hano noMHUTB, 4YTO 4YHCIOBbIE 3HAa4eHUs (PU3UUYECKUX BEIMYMH BCETAa SBISIOTCS
npubnmxeHHbIMUA. [loaToMy mpH pacderax HEOOXOIUMO PyKOBOACTBOBATHCS MpaBUIIaMH JeHCTBUI €
MpUOIMKEHHBIMHU YUCIIaMU. B 4yacTHOCTH, B MOJy4€HHOM 3HAQUYE€HUU BBIYMCIIEHHOHN BETUYMHBI HYKHO
COXPAaHUTh MOCIEAHUM TOT 3HAK, €MHUIIA KOTOPOTO MPEBBIIAET MOTPEITHOCTh 3TON BeJMYMHBL. Bee
ocTajbHble 3Hadamue HU@Ppbl Hago OoTOpocuTh. I[lomyunB YKMCIOBOW OTBET, HYXKHO OLICHUTH €r0
MpaBao0no1I00HOCTh. Takasi oleHKa MOKET B Psifie ClIy4yaeB OOHApYKHUTh OIMIMOOYHOCThH MOIYYEHHOIO
pe3yabTata. Hampumep, CKOpoCTh Tena He MOKET OBITh OO0JIbIIIE CKOPOCTH CBETAa B BaAKyyMe, 1albHOCTb
MoJIeTa KaMHs, OpOIIEHHOT 0 YeJIOBEKOM, He MOXkeT ObITh nopsiaka 1000 M, Macca MOJIEKYJIbl — MOPSIIKA
IMrurt. m

Pemienue 3a1ay npuHeceT HauOOJBIIYIO MOJIB3Y TOJIBKO B TOM CIIy4ae, €ClId y4yallluics peraeT
3a/laul caMOCTOSITeNbHO. Pemuth 3a1auy 6e3 momoriu, 0e3 MojAcKa3Kyd 4acTo ObIBAaeT HEJIETKO U He
Bcerna yaaerca. Ho naxe He yBeHYaBIIMECS YCHE XOM IONBITKM HAWTH pelieHue, eciau OHU
MPEeNNPUHUMAIIUCE JIOCTATOYHO HACTOMYMBO, NMPUHOCIT OIIYTHUMYIO MOJb3Yy, TaK KakK pa3BUBAIOT



MBIIIUICHUE U YKPEIUISIOT BOIt0. ClIeyeT UMETh B BHILY, YTO PEIIAIOIIYIO POJIb B padOTe HaJI 3aa4aMH,
KaK ¥ BOOOIIE B YUYCHHH, UTPAIOT CUJIA BOJIHM U TPYAOIIOOHE.

He cnenyer cMymarbcs T€M, 4TO HEKOTOpBIE 3aJadd HE pEIIaroTcs «C Xomay». JlocToBepHO
YCTaHOBJICHO, 4YTO TPOIIECC TBOPYECTBA B OOJIACTHM TOYHBIX HAyK (@ pelieHue 3ajad ecTh BHJ
TBOPUYECTBA) MPOTEKAeT Mo ciemyromiei cxeme. CHavana UAET MOATOTOBUTENbHAS CTalus, B XOJE
KOTOPOH yUSHBII HACTOWYMBO HIIET pelieHue MpooiieMbl. Eciiu pelieHne HailT He yaeTcs u nmpodiiema
OCTaBJICHA, HACTYIMAaeT BTOpasl CTaius (CTaaus MHKYyOalMh) — YYCHBIH HE MyMaeT O mpoodiieMe u
3aHUMaeTcsl IpyruMu Borpocamu. OHAKO B MOACO3HAHHMH IPOJIOJDKACTCS CKpbITas paboTa MbICIH,
KOTOpast YacTO MPUBOJUT B KOHEYHOM HTOTE K TPEThEH CTa/INU - BHE3AITHOMY O3apPCHHUIO U TIOTYYCHUIO
TpedyemMoro pemeHus. Hy)kHO UMeTh B BHJy, YTO CTausi MHKYOAIlM1 HE BO3HUKAET cama co00M - s
TOTO ‘IT06BI OyCTUTh B XOJ MallWHY 6eCCO3HaT€HLHOFO, H€O6XO[[I/IMa HacTOM4YMBasgd WHTCHCUBHAS
paboTa B X0Jie TOATOTOBUTEIBHON cTaguu. Pemienue 3a1ad, Kak Mbl YK€ OTMEYalH, €CTh TaKXKe BH]I
TBOPYECTBA U MTOYUHSIETCS TEM K€ 3aKOHOMEPHOCTSIM, 4TO U paboTa yueHOT0 Ha/l HAYYHOU ITPOOIeMON.
[IpaBma, B HEKOTOPBIX CIIy4asx, BTOpas CTaaus - CTaIusl WHKYOAlMu - MOXKET OBITh BBIpaXKCHA
HACTOJIBKO CJIa00, YTO OCTAeTCsl He3aMEUYeHHOM. M3 cka3aHHOro BBITEKAET, YTO PEIICHHE 3a]la4 HU B
KOEM Cllyyae HE CIIeIyeT OTKJIa[bIBaTh HA MOCJICIHHUI Bedep Mepel 3aHsITUIMH, KaK, K COXAJICHHUIO,
HEPEKO MOCTYIAKT CTYACHTHL. B 3TOM ciydae 0osiee CII0KHBIC U IPUTOM HauboJiee coliepiKaTeIbHbIe
Y TIOJIC3HBIC 3a/1a4M 3aBEIOMO HE MOTYT OBITh pemieHbl. Haj 3alaHHBIMEH «HA JIOM» 3aJadaMu Hazo
HAa4YMHATh AyMAaTb KaK MOKHO paHbIIC, CO3aaBas yCJIOBUA I pealnu3alui CTaauu I/IHKy6aIII/II/I.

Ecimu B YCJIOBUHM 3aJjad MMCIOTCA YUCIIOBBIC NAHHBIC, HC JICHUTCCH NOBOJUTH PCIICHHUC 10
YHUCIOBOTO OTBEeTa. UTOOBI MOJMYYHTH MPABHUJIBHBIA YUCIOBOH OTBET, HEOOXOAMMO XOpOIIO 3HATh
SIMHUIIBI PU3UUCCKUX BEIMYMH U YMETh IPOM3BOIUTh aKKYPATHO U HaJIe)KHO pacueThl. U To, u npyroe
MOKET OBITh JIOCTMTHYTO TOJIBKO JUIMTENbHOM mpakTukoid. Ocoboe BHUMaHHE HYXKHO oOpaiiaTth Ha
MpaBWJIbHOE ONpEJelieHne MOopsiAKa HCKOMOW BenuuuHbl. Cpenu ydamluxcsi 4acTo BCTpedaeTcs
yAUBHUTETHHOE 3a0ITyK/IEHUE - OHU CUUTAIOT, YTO OMIMOKA B MOPSAKE BETUUYUHBI (Jake Ha HECKOIBKO
MOPSIKOB) MEHEE CYIIECTBEHHA, YeM OoInOKa B 3Hauanmx nudpax. Heo60cH"BaHHOCTH TAKOTO MHEHUS
JIETKO OOHapy’KMBaeTcsi Ha cieayromeM npuMepe. Ommulka, 3aKI0Yaromascs B TOM, 4TO BMECTO 5
noy4yeHo 7, coctaBisieT 40 %, B TO Bpemst Kak omrOKa BCEro Ha OJIMH MOPsIIoK (ckaxeM, BMmecto 1,0E4
nosrydero 1,0ES) cocrasnser 900 %.

B pexomenIyeMbIX COOpHUKAX 3a/1a4, B pasjielie, KOTOPBIA CIEIyeT 3a OTBETaMH, COACPKATCS
yKa3zaHUs K pelleHuto Oosiee TpyaHbIX 3amad. OOpamarbcs K HUM HY)KHO JIUIIb TOCJTE TOTrO, Kak
HECKOJIBKO MOMBITOK PELINTh 33/1a4y HE IPUBEIYT K YCIEXY.

Hakoner, Haqo UMeTh B BHUAY, UYTO B PsA€ CIy4aeB 3a/Jayd PACHOJIOKEHBI B JIOTUYECKOM
MOCIIEI0BATEIHLHOCTH U B MOPSAIKE BO3pacTaroiei Tpy1HocTU. [103ToMy TOTYKOM K pelIeHnto JaHHOU
3aaa4u MOKECT IMOCITYXKUTh O3HAKOMJICHUEC C HCCKOJIbKMMU MMPEAICCTBYIOIUMU 3aJa4aMu.

MeToandeckne peKOMEHIAIMH 7151 TOJATOTOBKU K TAOOpAaTOPHBIM paboTaMm.

OcBoeHHe CTYJEHTOM J1abOpaTOPHOTO MPAKTHKyMa — HE0OXOAuMasi COCTAaBHAsI 4acTh PaOOTHI
CTY/ICHTa NIPH OCBOEHUH Kypca o0Ielt pU3uKu.

Kaxxaplii cTyeHT 32 OJTUH CeMeCTp JOJIKEH BBITIOIHUTH 110 HHIWBUIYATLHOMY TpaQuKy ceMb
(ecnu crienMagIbHO HE OTOBOPEHO) J1ab0paTOPHBIX padoT. ['paduk paboT cTyIEHT MoJTydaeT Ha IEPBOM
B CEMECTpE 3aHATHH B COOTBETCTBYIOIIEH 1abopaTOpHH.

Kaxnp1ii cTyIeHT mepel Ha4ajaoM CeMECTpa MOJTydaeT IMOHBI KOMIUIEKT JIUTepaTyphl - HA0Op
KHUT ¢ Ha3BaHueM «JlabopaTopHbIil MpakTUKyM». DTOT HA0Op KHUT HEOOXOAUM ISl CAMOCTOSATEIbHON
(moMarnrHei) TOATOTOBKU CTYAEHTA K KaXKI0i JtabopaTtopHoit padote. Tema odepeaHoit tabopaTtopHOi
paboTHI CTyJEHTa MOXKET OIepeXarh JIEKIMOHHBIH Kypc. Kpome Toro, TeMbl OKOJO YETBEPTH



abopaTOpHBIX PabOT BOOOINE HE OTPa)KEHBI B JICKITMOHHOM Kypce. Takue jmabopaTopHbie paOOTHI
pacIIUpsIOT KPYT BOMPOCOB, pACCMATPUBAIOIIUXCS B paszeie Kypca oomei ¢pusuku. 1o 3Toit mpuanHe
OINMCAaHME KaXAOH J1abopaTOpHOH pPabOTHI COAEPIKUT JOCTATOYHO IMPOPAOOTAaHHOE TEOPETUUECKOEe
BBEJICHHE, OCHOBHBIE pacyeTHbIe POpMYIIbl U (POPMYJIIBI pacueTa MOrpeIHOCTH, TOAPOOHOE ONTUCaHNE
nabopaToOpHOH YCTAaHOBKH, CIICHApUI MPOBEICHUS JIA0OPATOPHOM pabOThI, BUIBI TAOIHIIL, AJI1 BHECCHUS
B HHUX pe3yJbTaTOB M3MEPEHUN, KOHTPOJIbHBIE BOMPOCH, MJAlOIIME CTYACHTY OCYIIECTBUTH
CaMOKOHTPOJIb YPOBHSI CBOEH MOJTOTOBKH K padoTe.

Oduznyeckas 1adopaTopusi — MOMEIEHUE MMOBBILIEHHON onacHOocTU. [loaTOMY, BCe CTyIEHTHI B
Hayajie KaxJ10ro ceMecTpa nepe/ HauaaoM padoThl B 1a00paTOpUU MPOXOIAT HHCTPYKTAX 110 TEXHUKE
6e3onacHocTd. Kakaplii CTYZEHT B CHELMANIbHOM >KypHAJle CTaBUT CBOIO IMOJIMUCH O TOM 4YTO OH
MPOCITyIIaJl HHCTPYKTAX MO TeXHUKE 0e30macHOCTH paboThl B Ja00paTOpuu M 003yeTCs BBIOIHAThH
BCE IIYHKTHI HHCTPYKTaXa.

1. CTyeHTBI He JIOIYCKAIOTCs B TA0OPaTOPHIO:

a/ mocie 3BOHKA,

0/ B BepXxHEH oaexIe.

2. CTyJIeHT JOMYCKaeTcsl K BBIMOJIHEHHIO PabOThl TOJBKO IMOCJE MPOBEPKH IMPEIoiaBaTelieM
TOTOBHOCTH CTYZCHTA.

['OTOBHOCTB CTYJICHTA K BBITIOJIHEHHUIO J1a00paTOPHOU paObOTHI COCTOUT B CIEAYIOMIEM:

a) TOJTHOCTHIO MOATOTOBJICHA K C/Iaue mpeabiayias padbora,

0) moAroToBIIeHa TEKyIIas paboTa, MOArOTOBKA BKIIIOYAET: Ha3BaHHE paOOTHI, CXeMY YCTaHOBKH,
pabouue GopMyIibl U GOPMYIIBI VIS pacdeTa MOrPEeIHOCTEH; epeueHb MPUOOPOB U MPUHAICHKHOCTEH
(TEeXHUYECKHE XapaKTEPUCTHKHU 3aIOJHSIOTCS B JIAOOPATOPHH); MEPECYCHb 3alaHUi U TAOIUIIBI JIJIs
MPSIMBIX U3MEPEHUIA,

B) 3HaHUE HKCIIEPUMEHTA U TEOPUU JAHHON pabOTHI B paMKaxX OMHUCAHHs pabOThI B IPAKTHKYME
1 y4eOHHKa 110 Kypcy oO1eit pu3uKu.

3. CTyZeHT He JO0IYCKAETCsl K BBITIOJHEHUIO pa0OThI, €CIIH:

a) OTCYTCTBYET JIADOPATOPHBIN KypHAJ WM yKa3aHHBIE B ITyHKTE 2-0 3aIHCH B HEM,

0) CTyZIeHT He 3HaeT TEOPHH PadOTHl B PAMKaX TEOPETUYECKOTO BBEIEHUS B IMPAKTHKyME W HE
MPECTABISET OTYETINBO, YTO U KAKUM METOJIOM OH OYJIeT U3MEPATH;

B) UMeeTcs OoJiee 0JJHOM HEeCAaHHON paboThI;

I') HE MOATOTOBJIEHA K cJjaue Mpeablayas padboTa.

4. CTyneHTbl, HEOMYIICHHBIE K BBIMOJHEHUIO MO M.1.1-a, 3, BRIMOMHSIIOT paboTy B 3aU€THYIO
HeJIeIHo.

5. CtyneHram, MPOMYCTUBIIMM 3aHSTHS MO YBaKUTEILHBIM NPUYHHAM (MMEETCs JOMYCK U3
JIeKaHaTa), MPEeI0CTaBUTh B TEUCHHE CEMECTPA BO3MOXKHOCTh BBITIOJIHEHUS JTI000# CBOOOIHOM pabOTHI,
HE BKJIIOYEHHOM B €ro MHIWBHUAYaIbHBIN Tpaduk. J[J1s 3ToT0 npenogaBaTels T0DKEeH B 1a00paTOpHOM
KypHaJe CTyJIeHTa ClIeNaTh 3aliCh ¢ MPOCHOOH JOMYCTHTD CTYACHTA B YA0OOHOE IS CTYICHTA BPEMS K
BBHITIOTHEHUIO pa0oThI (yKa3aTh HOMEp paboThl, BEHIOpAHHOW MpernoiaBaTeieM U3 MeHee 3aHSITHIX, YTO
COOTBETCTBYET KOHITy criucka «I paduk BeIMOTHEHUS pabOT CTyICHTAMI).

6. B TeyeHue OJHOrO 3aHATHS JOMYCKaeTCs BBINOJHEHHE He Ooyiee OAHOM 1abopaTopHOi
paboThI.

7. He nonyckaercs coBMecTHasi paboTa 2-X 1 OOJIbILIEro YKciia CTYIEHTOB 332 OJHON YCTaHOBKOM,
€CITH 9TO HE MPETYCMOTPEHO METOAMYECKIMH YKa3aHHMSIMH K BHITTOJIHEHHUIO TAHHON paboTHI.

[TpaBuiia BegeHus 1aOOPaTOPHOIO KypHaJIa CTyIEHTA.



1. B xagecTBe )xypHaia UCIOJIb3yeTCs TeTpaab OOJBIIETO pa3Mepa.

2. Ha TUTynpHOM JTUCTE JKypHaJIa JTOJDKHBI OBITH yKa3aHbl (paMuinMs ¥ MHHULUAIBI CTYICHTA,
HOMEp TPYTIIIHI.

3. Odopmrnenne kaxaod pabOTbl HAuMHAETCA C HOBOM cTpaHumbl. Cxembl U rpaduku
BBITTOJIHSAIOTCSL KapaHJaIlloM, BCE 3alMCH JIENAIOTCS PYYKOH, Al rpa)uKOB MCIOIB3YETCS TOJIBKO
MUJIIUMETpOBas Oymara, rpaduku BKJICMBAIOTCS B BUJE CTPAHUIIBI B JIAOOPATOPHBIN KypHAIL.

4. IIpu opopmiieHuu paboThl peKOMEHAYETCS BBIICIATh CTPAHMIIBI AJIs pacyeTa. Ha pacyeTHbIX
CTpaHUIAX JTOJDKHBI 0053aTeNbHO MPUCYTCTBOBATh paboune (HOpMyIIbl C MOJICTAHOBKOW pe3yibTaToB
NpSMBIX M3MEpeHUil W (PU3MUEeCKUX KOHCTAHT B OJHOM cucTeMe enuHull. Ha 3Tux ke crpaHuiax
MIPOU3BOIUTCS PacyeT MOTPEUTHOCTEM.

5. Odopmiienre paboOThI 3aBepIIaeTCsl HAMCAHUEM 3aKIIOYEHUs. B 3aKkiItoueHuH JOJKHBI
COZIepP>KATHCS OTBETHI HA CIEIYIOLINE BOIPOCHI:

a) 4TO M KaKMM METOJIOM U3MEPSIIOCH,

0) pe3ynbTathl C aOCONIOTHOM U OTHOCHTEIHHOW MOTPEIIHOCTSAMH, JIOBEPHUTEIHHOM
BEPOATHOCTHIO;

B) aHAJIU3 PE3yJIbTATOB U MOTPEIIHOCTEH.

[Tpuem 3aueta mo abopaTopHOM paboTe 3aKIH0YaeTCs B IPOBEPKE:

a) pe3yJbTaToB PabOTHI,

0) TOCTOBEPHOCTH PacCUY€TOB U UX COOTBETCTBUS MPSIMBIM U3MEPEHUSM

B) PaBUJILHOCTU IIOCTPOEHUS I'paUKOB,

) oopMIICHHS paOOTHI U 3aKJTFOUCHUS.

11.  YYEBHO-METOJIWYECKUE PEKOMEHJIALIUM JJI5I IPEMOJABATEJIENR

METOJIMYECKUE PEKOMEHIALIAA JUUTS TIPETTIOIABATEJIEN

Metoanyeckne peKkOMEH AU MPEToAaBaTelIsM ¢ yKazaHueM Hanbosee 3 (peKTUBHBIX CPECTB
U METOJI0B 00y4EeHHUs.

1. OcHOBHBIE NPUHLUIIBI 00y4YeHUs (pU3HKe

1. llenp oOyueHuss — pa3BUTh (PU3HUECKOE MBIIIJIEHHE, BbIpabOTaTh (QU3NUYECKOE
MHUPOBO33PEHHUE; MO3HAKOMHUTH C HACIMH M METOJaMH (M3WYECKOH HAyKH, HAY4YHTh TNPHMEHSTh
TIPUHITUIIBI ¥ 3aKOHBI JJIS1 PEHICHUS TIPOCTHIX, HECTAHAPTHBIX (PH3MUECKUX 3a7ad.

W3znaras ¢pusudeckre uaeu 1 3aKOHbI, HY>)KHO (POpPMUPOBATh TUANEKTUKO-MAaTePUATHUCTHIECKOE
MOHUMaHHE MUDA.

2. O0yueHue JOIKHO OPraHMUYECKH COUeTaThesl ¢ BocuTaHueM. HykHO pa3BUBATh B CTYIEHTAX
BOJIEBBIE KaueCTBa U Tpyoitodne. HeHaBsa3unBo, K MECTY IPUBUBATH 3JIEMEHTHI KYJIbTYPbI TOBEICHHS.
B wactHOCTH, TIperno1aBaTeNs TOJKESH JIMYHBIM IPIMEPOM BOCITUTHIBATH B CTYJICHTAX MyHKTYAJIEHOCTh
Y yBaXKEHHUE K UY)KOMY BPEMEHH: BXOJHUTH B ayJJUTOPUIO CO 3BOHKOM, 3aKaHUYMNBATh 3aHSATHS TaKXe CO
3BOHKOM, JIa)K€ €CJIHM U 3TOTO TPHUAETCS MpepBaThcs Ha mosryciioBe. [locne (GUHHUITHOTO 3BOHKA
HAYMHAETCS JIMYHOE BPEMSI CTYIEHTa, IOCATAaTh Ha KOTOPOE TPEToaBaTelib He HMEET IpaBa.

3. OOyueHue AO0IKHO OBITH HE IACCHUBHBIM (COOOIIMM CTYACHTAM HEKOTOpBIA 00BeM
uHpOpMaIINY, PACCKAXKEM, KaK PEIIaloTCs T€ WIM MHbIE 3a/1ayl), HO aKTUBHBIM — «CTYJIEHT JIOJIKEH
ycBanBaTh MeToJbl camocTositenibHoro no3Hanus» (II. I1. bronckwuit). «MctuHHOE 3HaHWE Beerna
camocrositensHo» (JI.H. Toncroit).

«Haunbonee 3¢ heKTUBHBIM CIIOCOO0OM M3y4YeHUsT (U3UKU SBIISETCS CAMOCTOSITEIIBHOE PEIICHUE
HETPUBHAIBHBIX 3a7a4. [IyTh K OTBETY — 3TO MHAMBHYaJbHBIN U YBICKATEIbHBIA HAYYHBIA TIOUCK, U



ATOT TBOPYECKUU MPOIIECC HEIb3sI 3aMEHUTh M3YYEHUEM perenToB permeHus 3amaqy».(0.5. CaBueHko,
npeauciaoBre K kaure «3anaun no ¢pusuke», Hayka, 1981.)

4. HyxHo cTpouTh 00y4YeHHE TaK, YTOOBI B OBJIQJICHUU MAaTepHaJOM OCHOBHYIO pOJIb UTpalia
namsTh JIOTHYECKas, a He QopmaibHas. 3alOMHHAHUE JIOJDKHO JOCTUTAaThCs dYepe3 TIIyOoKoe
noHnManue. Hemnpumupumo Oo0poThesi € «3yOpexkoii». (DHU3MKa [OKHA TNPEACTaBaTh IEpe.
CTYJEHTaMH HE KaK HEKOTOpbIi 00beM HH(OpMAlMM, KOTOPHIH HY)XHO 3allOMHHTH, a KaK yMHas,
JIOTUYHAs U KpacuBas HayKa

5. OgHO M3 BaXXHEMIIMX YCJIOBHUN YCHEIIHOTO OOydeHUs — CyMeThb OpPraHu3oBaTh paboTy
ctynentoB: «Ilemaror nomken ObITh XopomuM opranuzatopom» (I1LI1. baonckuii).

6. OTHOLIEHUE MpernojaBaTeis K CTyJIEHTaM JOJKHO HOCHTh XapakTep J100poskenaTelbHOU
TpeboBarenbHOCTU. [Iyisi cTUMynIMpoOBaHUs pabOTHI CTYACHTOB HYXXHO HCIOJB30BATh IOOLIPEHHE,
o100peHue, MoXBaiy, HO He MOpUllaHke (TTOPULIaHNE MOKET IPUMEHSTHCS JIUIIb KaK UCKITIOUCHHE).

[IpenonaBatens AOKEH OBITH Ui CTYACHTOB JOCTYyNHbIM. He crapaiitech BBIMISAICTD
BCE3HAIOIIUM U HETOTPEHIMMbIM, HE CTBIIUTECHh MPU3HABATHCS B OMIMOKAX MIJIM HE3HAHUM 4Yero-iubo.
DTO HE YPOHUT, HO, HAIIPOTUB, YIIPOUUT Balll aBTOPUTET.

«OIHUM M3 OCHOBHBIX MPHUHIIMIIOB JTOJDKHO OBITh BHYIIEHUE y4YalleMyCsi YBEPEHHOCTH B €rO
COOCTBEHHBIX CHJIAX U MOMOIIHU eMy Korja 3To Heooxoaumoy (JI.JI. KynpsiBies. Mbiciu 0 cOBpeMeHHON
MareMartuke u ee uzydenun. Hayka, 1977).

«[IpenoaBarenb, BUJIS, UTO CTYICHT HE CIIPABIISICTCS C TpeOyeMoil paboToM, 9acTo MPUXOIUT K
yOeXKIEHUI0, YTO TAaKOMY CTYAEHTY HeIlelecoo0pa3HoO MpOAOIDKaTh OOydYeHHE B MHCTUTYTE, YeM U
00yCJIOBIMBAETCS BCE €r0 JalbHEHIIee OTHOIIEHHE K 3TOMY CTYACHTY, KOTOpO€ B JIydllleM cllydae
MOXHO BBIPAa3UTh CJIOBaMH «MaxHyJ Ha Hero pykoi». llo-Hacrosimemy, mpemnojaBareiab € 3TOTO
MOMEHTa He UMEET y>K€ MOPaJIbHOTO MpaBa MpoJoJKaTh 00yUYEeHHUE ITOTO CTYIeHTa, MO0 HAYYUTh, KaK
MIPaBUJIO, MOKHO TOJIBKO TOTJIa, KOTJ]a BEPUIIlb, 4TO MOXelIb 310 caenarby (JI.JI. Kyapssues).

7. «HeobxoauMm peryisipHbIi KOHTPOJIb HaJ paboTol cTy1eHTOB. [IpaBUIBLHO TOCTABIEHHBIN, OH
IIOMOraeT UM OPraHM30BaTh CHUCTEMAaTUYECKHE 3aHATHS, a MPENOJaBaTeNl0 — OKa3aTh CTYIEHTY B
HYXHBIM MOMEHT HeoOxoaumyto omoisy» (JI.JI. KynpsiBies).

2. Metoaudeckue peKoOMEHIaluK K TPOBEIECHUIO JIEKIIUH

l.ITogroroBka k usekmuu. Cpa3y mociie TPOYTEHUS OYEpEeTHOW JIEKIIUM Haa0 HaYWHATH
MOATOTOBKY K cheayromeil. CocTaBuTh MiaH (HE KOHCIEKT!) JEKIMH, B KOTOPOM yKaszaTh, Kakue
BOIPOCHI ¥ B KAKOM MOCIET0BATENBHOCTH OyIyT U3NIaraTbCs, Kakue JeMOHCTPALUU U B KAKOM, «MECTe»
OynyT mokaszaHbl. He cremyeT meperpykarh JEKIUIO IEMOHCTpPAIMSAMH — ONTHMAJIbHOE YHCIIO
JIEMOHCTpAIIMiA, KaK MpaBWiIo, paBHO 3-5. J[eMOHCTpanuu IOMKHBI ObITH 00S3aTENHHO K MECTY H C
O0OBSCHEHHEM CYTU JEMOHCTPUPYEMOTO SIBJICHUS.

[TonpiTaThCsi, HE 3arisAbIBas B KHUTY WJIM KOHCIIEKT, MPOJENIaTh HEOOXOIUMBIE BBIKIIAIKH.
Korna 310 He ynaercs, Hy’>KHO BOCCTAHOBHUTh B IMAMSATH MaTepuall JICKIUH 110 KHUTE WM KOHCIEKTY U
CHOBA MOMBITaThCA MPOJIENATh BBIKIAIKH cCaMOCTOATENbHO. Eciiu o nucreyenuun 1-2 nHei BaM yaercs
MPOJIENIaTh BBIKIAIKH, 0€3 KaKuxX — JIMOO 3aTpyaHEHHUI, MOKeTe ObITh YBEPEHHBIMHU, YTO BO BpeMs
JIEKIIUN BBl HE COOBETECH.

[anee cnenyer 03HaKOMUTBCS C TEM, KaK M3J1aracTcs COOTBETCTBYIOIIMI BOIPOC B HECKOJIBKUX
3aCTy’KMBAIONIMX JOBEPHUS YUEOHBIX MOCOOMSIX, TOCIE Yero HACTyMaeT caMblidi BaKHBIM JTar
MOATOTOBKA — OOJYMBIBaHHE MaTepuaia. JDTOT 3Tall B OCHOBHOM COBEPIIAETCS HE 3a MHUChbMEHHBIM
CTOJIOM, @ BO BpEMsI MPOTYJIOK, MOE3/I0K B TOPOJICKOM TPAHCIIOPTE, B MOJyCHE U T. . HakanyHe nHs,
Korga OyZeT YuTaThbCs JIEKIHS, HY)KHO BHUMATEIBHO MPOYECTh BECh OTHOCAIIMUCA K TEME JIEKITUH
MaTepual, coaepiKaluics B yueOHHKe.



YeMm JIEKTOp MEHbIIE «CUMIATU3UPYET» TEME JIEKIIMH, TEM THIATEIbHEE JTOKEH €€ TOTOBUTD.
Hano ymerp ce0si caepxuBath — COONIONATh HEOOXOAMMYIO MPOMOPIMIO MEXKIY JIIOOUMBIMH WU
HEJIOOUMBIMH pa3esiaMH POTrpaMMBl.

Ha nexuuio HyXHO MATH, O€3yKOPHU3HEHHO Biajaes MarepuanoM. [11oxo moaroroBUBIIMICS
JeKTOp OyZeT aymarh HE O TOM, KaK 3aMHTEpECOBaTh W yBJIEUb CIyLIaTelel, a ornacarbes, Kak Obl HE
3a0BITh KAaKON-TNOO BBIBOJI MU (DOPMYJITUPOBKY.

2. Xapakrep nexuuu. [1o/uMHHBIN egaror He «OTOBIBAET HOMEPY», a UJIET Ha JIEKIIUIO, KaK Ha
npa3aHuk. Kaxaas nekuus JOJDKHA YMTAThCs HENPUHYXKICHHO, «Ha Moabemey. Ecim Bam BO Bpemst
JIEKUMU CKYYHO, TO CIyLIaTeNsiM B JIeCATh pa3 cKyuHee. MOHOTOHHOE, O0eCCTpacTHOE, «3aHyIHOE)»
YTEHHE JIEKIUI COBEPILIEHHO HEOIYCTUMO.

Jlexiuu TOKHBI OBITH AMOIMOHAIBHO OKpalleHHBIMU HyXXHO yBIeKaTh ciymiaTelield CBOECH
YBIIEYCHHOCTHIO. BBIpaxaTh yAWBICHME W BOCXHMIIEHHE MOJIYYCHHBIMH pe3yibTaTamu. OOpamarh
BHHMaHUE Ha UX MPOCTOTY (€clid HE UMEET MECTO MPOTHUBHOE), CUMMETpHIO, KpacoTy. I[Ipennarars
CJIyLIATEJISIM MOIBITAThCS IPEICTaBUTh, YTO UCIIBITHIBAJI TOT UM MHOW YUEHBIH, CI€IaBIINI OTKPBITHE.

W3BecTHbIl cBoMM MactepcTBoM JiekTop A.Il. MuHAaKoOB TOBOpWI, UTO MENAror AO0JKEH
YyBCTBOBATh KM3Hb ayJUTOPUHU U «COBEPILIAET JIEKLIHUIO» BMECTE C HEIO, a HE MEepe]] HEl, MepeKnuBast
KaXXJIbIi pa3 MpU U3JI0KEHUH J1aBHO U3BECTHOTO €My MaTepuaa BCIO CBEKECTh U HOBU3HY €ro EpBOro
BOCITPUSTHS.

«OOy4eHne NOIKHO OBITh MOCTPOEHO TakKUM OOpa3oM, 4TOOBI B €ro IpoLEecce ydaluiics,
1oJiyyass 3HaHUS, YIUBJSUICA M BOCXMILAJICS MYAPOCTbIO TEX, KTO IPUHEC JIIOAAM 3TH 3HAHHUS.
YauBisuics W BOCXMIIAJICS TapMOHHMEH (a TaM, IJie €€ HET, YAUBISUICA JUCTapMOHUHU) BEIIEH, C
KOTOPBIMH €T0 3HAKOMSAT, YTOOBI OH IO CYIIECTBY OLIGHHMBAJ CMBICI U 3HAYEHHE MPUOOpETaeMbIX
snanuit» (JI.JI. KynpsBues).

OdeHb OMBITHBIN, TBOPUYECKH PAOOTAIOUINIT JIGKTOP MOXET MO3BOJIUTH ce0e BO BpeMs JIEKLIUU
uMIpoBu3anuio. OJHAKO 3TO JOMYCTHUMO JIMIIh HA OCHOBE 0€3YKOPHU3HEHHOTO BJIaJICHUS M3JIaraeMbIM
MaTepuaIoM.

Uurast jeKuuio, HY>KHO CTPEMHUTHCS OyAWTh MBICIb, PAacCy>XKJIaTh BCIyX, BOBJIEKass B 3TOT
npouecc cryaeHTtoB. Korga ObiBaeT, BO3MOXKHO, Mpeasiarath CTyJI€HTaM cooOpa3uTh, KaKUM MOKET
OBITh UCKOMBIN PE3YIIbTAT.

JI1st 0KUBJIEHMS U3JTI0KEHUS U pa3psAKy MoJie3Ha myTka. OHaKo HE CleAyeT, 3JI0yNoTpeoss
IIyTKaMHU, IpeBpaIiaTh JEKIHI0 B Oanara.

OrpoMHOE 3HaYeHUE MMEET KyJabTypa peud. COBEpIIEHHO HEAOMYCTUMBI CJIOBAa — Mapa3uThl,
CIIOBA — COpPHSIKH: BOT, 3HAUMT, TaK CKa3aTh U T. 1. Hempuemiema cOMBUMBasi, HECBSI3HAS PEUb.

3. Texnuka yteHus. B Havane JeKIuu HY>KHO JaTh KpaTKOe BBEIECHUE, aHHOTAIUIO, 0030p s
OpUEHTHPOBKU. Pacckazath o yem OyAeT peub, 4TO M Kak OyJeT BBIICHEHO WM IMoyydeHo. MHaue
CTYIEHTBl «3a JEPEeBbSIMH HE YBHUJAT Jieca». 3aKOHUMB HU3JIOKEHHUE, Kakoro- jJubO BoIpoca, JaTh
pe3tome, 0003peTh CEIaHHOE.

B xome nmexknuu Hy»)HO YyKa3blBaTh, YTO M B KAaKOM BHJIE€ CTYJEHTY HYXXHO OyJIeT MOMHHUTH
HAU3yCTh, U B OCOOEHHOCTH, YTO HE HAJIO0 CTPEMUTHLCS 3allOMHUTH. Hy)KHO TipeocTeperaTh CTyJCHTOB
OT «3YOpEeXKH», B YaCTHOCTH JEMOHCTPATHBHO CIUCHIBATh (WM JeJaTh BUJ, YTO CIIHCHIBAETE) C
OyMaXKu Ha JIOCKY T€ (hOpMYJIbI HIIM YHCIIOBBIE 3HAUCHHUSI, KOTOPBIE HE CIIEyeT 3allOMUHATD.

Yuras JeKIuI0, HY’)KHO Bce BpeMsi 3a00TUTCS, YTOOBI BaC TOHUMAITH.

['oBOpUTH TPOMKO, BHSTHO, pa30OpUMBO, MUCATh KPYMHO, aKKypaTHO M 4yeTko. CrieauTh 3a
TEMITOM YTeHUs. Temm JAoMKeH OBITh JOCTATOYHO YMEPEHHBIM JJIS TOTO, YTOOBI CTYJEHTHI YCIIEBAIN
CIIETUTH 32 XOJIOM PacCy>KICHHI U 3alUChIBATh OCHOBHOE, U BMECTE, C TEM JJOCTaTOYHO KUBBIM, YTOOBI
HE BOILIAPUIIACH CKYKA.



He nano Oeratb mepen JOCKOW, MEIbTEIINTH MEpel CTYACHTaMU — 3TO MEIIAeT CIylIaTessM
cocpenoTounThes. Bmecte ¢ TeM He cienyeT yno1o0auBaThCsl UCTYKAHY.

4. CooTHOLICHHE JIEKLINH ¢ yueOHUKOM. B ekuuu u yueOHUKe pacCMaTpUBAIOTCS OJIHU H TE JKe
BOIIPOCBI, HO B pa3HBIX paKypcax M pas3IMYHbIMU BbIPA3UTEIBHBIMU CpeAcTBaMU. B ominuume or
y4eOHMKA B JICKI[MM HCHOJB3YIOTCS KECThl, MUMHKA, OOJbIIas cBOOOJA M BBIPA3UTEIBHOCTh PEYH,
JEMOHCTpallMi. B HM3BECTHOM cCMbICIIE MOXHO CKa3aTh, YTO JIEKIMA M Y4eOHHMK He IyOIupyloT, a
JOTIOJIHSIOT IPYT JIpyTa.

A.Il. MuHakoB pacckasbiBajl, 4TO «3HaAMEHUTHIN ['acmap MoOHXK... COCTapUBIIUCH, MPEKPATUIT
YTEHHE JIEKIMI, XOTs ObUI COBEpPIIEHHO OOpbIil. S, TOBOPUT, HE MOTY TaK >KECTHKYJIUPOBATh, KaK
paHblle, s MOTEpsul CBOM kecT. (A OH yuTald Teopuio NmoBepxHocTeil.) Takoe orpomMHOE 3HAUEHUE
IIPHU/1aBaJl YETIOBEK JKECTY, YTO JAa)KE IEPecTall YUTaTh JEKLIUU!».
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