MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauunoHaIbHBIN UCCIEN0BATENBCKUN sAepHBI YHUBEpcUTeT «MUDI»

VMHCTUTYT OBILEN [TPO®ECCUOHAJILHOM IO OTOBKU

KA®EJIPA OBIIEN ®U3NKNA

OJOBPEHO

HTC MHTOJI IIpotokon Ne4 ot 23.07.2024 r.

YMC UDTUC IIporoxon Nel ot 28.08.2024 r.

YMC JIAIIIA3 [potokon Nel/08-577 ot 29.08.2024 r.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

OBIIAA PU3UKA: MOJIEKVIIAAPHAS ®U3UKA U CTATUCTUYECKAS TEPMO/JMHAMUKA

(FA3OBLII YPOBEHb)
Hamnpasnenue noaroroBku [1] 11.03.04 DnexTpoHUKa U HAHOAIEKTPOHHUKA
(cerManbHOCTD) [2] 15.03.04 ABTOoMaTH3aIMsI TEXHOJOTMYECKUX MPOIECCOB

U TIPOU3BOJICTB
[3] 12.03.05 Jla3epHas TEXHUKA U JIa3€pHBIE TEXHOJIOTUU
[4] 16.03.02 BeICOKOTEXHOJIOTHYECKHUE TIJIa3MEHHBIC 1
DHEPreTUYECKUE YCTAHOBKH

[5] 03.03.01 [IpuknagHeie MaTeMaTUKa U HU3UKa

[6] 15.03.06 MexaTtpoHuka 1 poOOTOTEXHHUKA

[7] 16.03.01 Texuuueckas ¢pusnka

[8] 12.03.03 doToHUKA 1 ONTOMH(POPMATHKA

[9] 12.03.01 IMpubopocTpoeHue

[10] 14.03.02 SAnepHble (pU3MKA U TEXHOJIOTUU
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AHHOTANIUA

JlucuuminHa OTHOCUTCS K 00s13aTEJIbHOM YaCTH €CTeCTBEHHOHAaY4YHOro Moayis. IlpenogaBanue
Kypca peanu3yercs 4Yepe3 TPU BHIA 3aHITHNA: JIGKIMH, NPAKTHUECKUE 3aHATHS U (U3MUecKHii
npakTUKyM. OCHOBHBIMH IICJIIMA OCBOSHHS y4eOHOW JMCHIUIUIMHBI SIBISETCS (OPMUPOBAHUE Y
CTYJEHTOB LIEJIOCTHOM CHUCTEMBI B3IVIAJIOB HAa YCTPOMICTBO OKPY’KAIOLIEro0 MHpa, HAyYHOTO METOJa
MBIIUICHHS], AEMOHCTpalus BeAylled poiu ¢(usumku B mpoliecce Mo3HaHus Mupa. B pesymnbrare
OCBOGHUS IUCHMIUTUHBI CTYJIEHT JOJDKEH MOJIYYUTh 3HAHUSA [0 OCHOBHBIM IMOHSATHSM M 3aKOHAM
MOJIEKYJISIPHOM (DM3UKH, KITACCUYECKOM TEPMOJIMHAMUKHA U DJIEMEHHTAMH CTaTUCTHYECKON MEXaHUKHU;
yMeTb (OpPMYyJIHUPOBATh M MPUMEHSTh OCHOBHBIC 3aKOHBI W YPaBHEHHUS  MOJIEKYJISIPHON (DU3HKH,
KJIACCUYECKOW TEPMOJIMHAMUKUA W CTATUCTUUYECKON MEXAHUKHU JUIsl PEeIICHUS TPAKTUYECKHX 3a/1ay.

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHATIIMHBI

JucuuminHa OTHOCUTCS K 00s13aTEJIbHOM YacTH €CTeCTBEHHOHAay4HOro moayis. IlpenogaBanue
Kypca peaqm3yeTcsi 4epe3 TpHU BHIA 3aHATHHA: JIEKIUHM, NPAKTHUYECKUE 3aHATHS W (QU3UIECKUI
MPAKTUKYM.

Jlexuuu SBASIOTCS OCHOBHBIM M BEyIIUM BUJOM 3aHsATHil. Ha HUX natorcs 6a3oBble 3HAHUS O
muctumuHe "O6mas dusnka MonekynspHas (pu3uka 1 OCHOBBI CTATHCTUYECKON TePMOIUHAMUKN)".

[IpakTUueckue 3aHATUS PEJHA3HAUECHBI U1 pealn3ally Ha TPAKTUKE TEOPETUUECKUX 3HAHMM,
MOJTy4aeMbIX Ha JIEKIUsAX. B pe3ynbpTare mpakTHUeCKuX 3aHATHH y CTYACHTOB (DOPMUPYIOTCS YMEHUS
pemath pu3nyecKure 3aauu, MPUMEHSST METOJIbl MAaTEMAaTHUYECKOTO aHAIN3a U MOACITUPOBAHHUS.

JlaGopaTopHbIif  (QHU3MUECKUI TMPAKTHKyM MO3BOJSET MPAEMOHCTPUPOBATH  CTYACHTaM
¢u3nveckne 3aKOHBI, M3YYCHHBIE Ha JICKIUSAX W TPAKTUYECKUX 3aHATUSAX, DPA3BUTHh HABBIKH
IUTAHUPOBAHMSI SKCIIEPUMEHTA, MPUOOPECTH HABBIKHM: pabOThI ¢ Pa3MIUYHBIMU IpUOOpaMu, 0OpaboTKH
MOJIYYEHHBIX JaHHBIX, aHAIN3a U MIPEACTABICHUS PE3yIbTaTOB IKCIIEPUMEHTA.

2. MECTO YYEBHOM JUCHUIIJIMHBI B CTPYKTYPE OOII BO

I[aHHa}I yqe6Ha${ JUCIMITIIIMHA BXOOUT B O6paBOBaTeJILHBII>'I eCTeCTBeHHOHay‘IHLIﬁ MOAYJIb

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYUYEHUA

YHuBepcanbHbie U(1H) 00menpodeccCnoHaIbHbIE KOMITETCHITHH:

KOI{ N HAUMCHOBAHHEC KOMIICTCHIITN KO,I[ 1 HAUMCHOBAHUC MHAUKATOPA JOCTUIKCHUSA

KOMIIETEHIIUH
YK-1[1,2,3,4,5,6,7,8,9,10] - 3-YVK-11[1, 2, 3,4,5,6,7,8,9, 10] — 3nars: MmeToauku coopa
CriocoGeH oCyIEecTBIATh MOUCK, 1 00pabOTKH MHPOPMAIINH; aKTyalbHbIE POCCHIICKHE 1
KPUTHYECKHI aHAIU3 U CUHTE3 3apyOeKHbIe HICTOYHUKHU MH(opMaruu B chepe

WH(POpPMAIINH, IPUMEHSATh CHCTEMHBIH = MTPO(ECCHOHATFHON ICATEIIEHOCTH; METO/I CHCTEMHOTO
MOJIXO/ JUISl PELIeHUs TIOCTaBICHHBIX  aHalln3a

3a7a4 V-VK-1[1,2,3,4,5,6,7,8,9, 10] — YMeTh: NpUMEHSATH
METOAMKH MOKCKa, cOopa 1 00paboTkH HHPOpMALINH;
OCYIIECTBIISATh KPUTUICCKUN aHATIN3 ¥ CHHTE3 HH(OPMAIIHH,




MOJTYYCHHOM M3 Pa3HBIX UCTOYHUKOB

B-VK-1[1, 2,3,4,5,6,7,8,9, 10] — Bnaners: meTomamu
MOMCKa, cOopa u 00pabOTKH, KPUTHIECKOTO aHAIN3a U
CUHTE3a MHPOPMAIUH; METOANKOW CUCTEMHOTO MOIX0/1a JJIst
pEIICHHS TOCTABICHHBIX 3a/1a4

VKE-1[1,2,3,4,5,6,7,8,9,10] -
Cnoco0O€eH UCIIOJIb30BaTh 3HAHUS
€CTECTBCHHOHAYYHBIX JHUCIUILINH,

IMPUMCHATH MCTObI

MATEMAaTHYCCKOI'O aHajIn3a u
MOZACIIMPOBAHUS, TCOPECTUUCCKOI'O U
OKCIICPUMCHTAJIBHOI'O UCCIICIOBAHUSA
B ITOCTABJICHHBIX 3aJJjadax

3aJa4u

3-VKE-1[1, 2,3,4,5,6,7,8,9, 10] — 3HaTh: OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIIUILINH, METOBI
MaTeMaTUYECKOro aHaIn3a ¥ MOICITUPOBaHUS,
TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS
V-VKE-111, 2, 3,4,5,6,7,8,9, 10] — ymeTs: HCIIOIB30BaTh
MaTeMaTHYECKUE METO/IbI B TEXHHYECKUX TPUIIOKCHUAX,
PacCUUTHIBATH OCHOBHBIE YHCIOBBIE XAPAKTEPUCTUKI
CITy4aHBIX BEJIMYMH, PEIIaTh OCHOBHBIC 3aJauH
MaTeMaTUYECKONW CTATUCTUKH;, PELIATh TUIIOBLIE PACUETHEIE

B-VKE-1[1, 2, 3,4,5,6,7,8,9, 10] — B1agers: MeTogamMu
MaTEMaTUYECKOI0 aHaJIM3a U MOJIEIMPOBAHUS; METOAAMU
pelIeHMs 3a]a4 aHaJIu3a U pacyeTa XapakTepUCTUK
(U3NIECKUX CUCTEM, OCHOBHBIMH ITpHeMaMu 00pabOTKH
HKCIEPUMEHTANIbHBIX JaHHBIX, METOAAMHU PAOOTHI C
NPUKJIQIHBIMA IPOTPAMMHBIMU TIPOTYKTaMHU

4. BOCIHUATATEJIbHBIN IIOTEHIUAJ JUCIIATLINHBI

Hanpasnenus/uenu 3agauu BocnuTaHus (koJ)  BocnuraTenbHbI NOTEHIMAT JUCIUTUIMH
BOCIIUTaHUA
WuTennektyanbHOe Co3naHue yclnoBHid, Vcnonb30BaHnEe BOCIUTATEIBHOTO
BOCIITUTaHUEC 06€CH€‘II/IBaIOHII/IX, NnoTeHuuala JUCHUIIIIMH T'YMaHUTApPHOTO,
(dbopMHUpOBaHUE KYJIbTYPbl  €CTECTBEHHOHAY4YHOIO,
ymcTtBeHHoro Tpyaa (B11) | obmenpodeccuonanbHoro u

[Ipodeccuonanvroe u
TPYAOBOE BOCIIUTaHHE

Co3znanue ycioBHi,
o0ecreunBaroIInX,
dhopmupoBaHme r1yO00KOTO
MTOHUMAHHUS COITMATEHOM
posii ipodeccuu,
IMO3UTUBHOM U aKTUBHOM
YCTaHOBKH Ha IIEHHOCTH
n30paHHON CHENHATbHOCTH,
OTBETCTBEHHOTO
OTHOIICHUS K
npodecCuoHATBHON
nesTenbHOCTH, Tpyay (B14)

poeCCUOHATLHOTO MOIYJIS JJIst
(GbopMHUPOBaHUS KYIbTYPbl YMCTBEHHOTO
Tpy/a IOCPEICTBOM BOBJICUCHUS
CTYJICHTOB B yueOHBIEC HCCIIC0BATEIBLCKUE
3aJ]aHusl, KypCOBbIe pabOTHI U Jp.
1.Mcrionp30BaHr€ BOCIUTATEIBHOTO
MOTEHIMAJA TUCIIUTUTHH
€CTECTBCHHOHAYYHOTO U
o0menpodeCCHOHaTBLHOTO MOYIIS JUIS: -
(hopMHUPOBaHHS TTO3UTUBHOTO OTHOIIIEHHUS K
npodeccun uHKeHepa (KOHCTPYKTopa,
TEXHOJIOTA), TOHUMAaHUS €€ COIHAIbHON
3HAYMMOCTH U POJIU B OOIIECTBE,
CTpEMIICHHS CJICIOBATh HOpMam
poeCCUOHATILHON 3TUKHU TIOCPEICTBOM
KOHTEKCTHOTO 00y4YeHHUs], pelIeHus
MPAaKTUKO-OPUEHTHPOBAHHBIX
CUTYallMOHHBIX 3a/1a4. - POPMUPOBAHUS
YCTOMYUBOTO HHTEpECa K




npodeccnoHanbHOM e TeIbHOCTH,
CHOCOOHOCTH KPUTHYECKH,
CaMOCTOSITENIbHO MBICIIUTh, TOHUMATh
3HAYMMOCTb MPOPECCUN TTOCPEICTBOM
OCO3HAHHOT'O BHIOOpA TEMATUKHU MPOEKTOB,
BBIIIOJIHEHUS IIPOEKTOB € MOCIEAYIOIEN
MyOIMYHOM Mpe3eHTaluel pe3ynbTaToB, B
TOM 4YHUCJIe 0OOCHOBAHHEM UX COIUATBHOMN
Y IPAaKTUYECKOM 3HAUUMOCTH; -
(hopMUPOBaHUS HABBIKOB KOMaHIHOM
paboThl, B TOM YHCIIE peaan3anuu
Pa3IMYHBIX TPOEKTHBIX poJieh (Jiuaep,
UCIIOJTHUTEIIb, aHAJIUTUK U TIP.)
MOCPEACTBOM BBITIOJTHEHHSI COBMECTHBIX
npoekToB. 2.Mcnoib3oBaHue
BOCITUTATEILHOTO IMOTCHIIHAJIA
JTUCIUILINHBI « DKOHOMHKA U YIIPaBIIEHUE B
MIPOMBIIIJICHHOCTH Ha OCHOBE
WHHOBAIIMOHHBIX TOJXOJOB K YIPaBICHUIO
KOHKYPEHTOCTIOCOOHOCTBIOY,
«HOpuauueckre ocHOBBI TPO(hecCUHANTBHON
JESITSIIBHOCTH JUISL: - GopMUpOBaHUs
HABBIKOB CUCTEMHOTO BUICHUS POJIU U
3HAYUMOCTHU BEIOpaHHOU TIpodeccuu B
COLIMATIbHO-9KOHOMHYECKUX OTHOIIEHUSIX
yepe3 KOHTEKCTHOE 00yUeHHe

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILIUHBI

Pa3nensl yueOHON AUCIMITIIUHBL, UX 00BEM, CPOKU U3y4eHUS U (OPMBI KOHTPOJIS:
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2 Cemecmp
1 Mexanunka. 1-7 14/28/0 J13-8 20 K-8 3-VK-1,
Mexannyeckue (1),x.p- V-VK-1,
KoseOaHus 8 (5) B-VYK-1,
3-YKE-1,
V-VKE-1,
B-VKE-1
2 | Monekynsipuas ¢usuka | 8-15 | 16/32/0 J13-15 20 KH-15 | 3-VK-1,
u OCHOBBI (1),x.p- V-VK-1,
CTaTUCTHYECKOM 14 (5) B-VK-1,




TEPMOJMHAMUKHI 3-VKE-1,
V-VKE-1,
B-YKE-1
3 | Ou3npakTUKyMm «|1-15 | 0/0/30 KH-8 10 KH-15 | 3-VK-1,
MexaHnudeckue (100) VY-VK-1,
KOJIEOAHHS», B-VK-1,
«MonekynspHas 3-YKE-1,
¢u3MKa W  OCHOBBI V-VKE-1,
CTaTUCTUYECKOU B-VKE-1
TEPMOJMHAMUKI.
HUmoeo 3a 2 Cemecmp 30/60/30 50
KouTtpoJbabie 50 C) 3-VK-1,
MeponpusiTusi 3a 2 V-VK-1,
CemecTtp B-VK-1,
3-YKE-1,
V-VKE-1,
B-YKE-1

* — COKpaIlleHHOe HAaMMEHOBaHuE (OPMbI KOHTPOJIS

*

(wn) sK3aMeH

COKpaH_IeHI/Ie HaMEHOBaHUM (1)OpM TEKYLICTO KOHTPOJIS U aTTECTAllUN pa3ACJIOB:

* CyMMa MAaKCHMAJIbHBIX 0aJIoB JOJI2KHa OBITE paBHa 100 3a CCMCCTP, BKIIKOYAd 3a4CT H

O0o3nauyenne | IlonHoe HaMMeHOBaHUe
13 JlomaiuHee 3a1aHue
KN KoHTpoJIb 110 uTOram
K.p KonrtponbHas pabora
5 OK3aMeH
KAJIEHIAPHBIN IIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao0.,
yac. | gac. qac.
2 Cemecmp 30 60 30
1-7 Mexanuka. MexaHu4eckue KoJieOaHUs 14 28 0
1 Konebanus Bcero ayiuTopHBIX 4acoB
O6mue ceenenus o koaedanuax. Maisle KoneOaHus. 2 |4 I
KommnnekcHble uncina. JIuneiinsie auddepenunanbuble Omnnaitn
YpaBHCHMSI BTOPOI'O IOpsAaKa C HOCTOSIHHLIMU 0 0 0
KO3 PHUIHEHTaAMH.
CBobOoaHbIe KOs1e0aHus cucTeMbl 0e3 TpeHus. ['apMoHnueckue
KosebaHus. AMILTUTY1a, YacToTa U ¢a3a kojaebaHus. DHeprus
rapMOHHYECKOro kKosnebanusi. MaremaTuueckuii u pusnueckuii
MAasiTHUKH.
2 CaoxeHue KoJie0aHUH 0IHOTO HANIpaBJieHus. 3aTyxawuue | Bcero aymmTopHBIX 4acoB

KoJIe0aHus

Crnosxenue xonebaHuil o1HOTO HanpasiaeHus. BexkTopHas
nuarpamma. buenus. CrnoxeHre B3aMMHO MEPIEeHANKYISIPHBIX
KOJIEOaHUH.

3aryxatomue konebanus. Ko ounmeHr 3aTyxanusi.

2 | 4 [0
Oumntaiin
0 0 0




Jlorapudmuueckuii feKkpeMeHT 3aryxanus. JloOpoTHOCTh
KOJIeOATEeIbHOU CUCTEMBI. ATIEPHOINYECKOE IBHKCHUE.
ABTOKOIE€0aHUS.

BbIHy:KIeHHbIe KOJIeOaHUus
Brinyxaennsie koneOanus. Pezonanc. PesonancHbie KpUBBIE.
[TapameTpuyeckuii pe3oHaHC.

Bcero AYyAUTOPHLIX YaCOB

2 | 4 |0

Ownnaity

0 |0 |0

ATOMHO-MOJIEKYJISIPHOE CTPOCHHUE BeleCcTBA. JJIeMEHTbI
TE€OPUH BEPOATHOCTH

ATOMHO-MOJIEKYJISIPHOE CTPOCHHE BellecTBa. Macchl u
pa3mMepsl MoJiekyir. OrieHKa Yrciia MOJICKYIT B €IMHHUIIC 00beMa
1 MEXMOJIEKYJIIPHBIX PACCTOSIHUN. DHEPIrusl B3aUMOIECHCTBUS
MOJIEKYJT KaK ()YHKITUSI PACCTOSTHHSI MKy HUMHU.
Makpockonnueckas cucteMa. [logcucrema. Jlunamudeckui
MOAXO/ K OMMCAHUIO0 MaKPOCKOITUYECKOU CHCTEMBI.
MuxkpococTosHue (Ha IpuMepe 0JTHOATOMHOTO ra3a).
Makpockornuueckue mapaMeTpbl: YUCI0 YaCTHUIl, 00bEM,
BHYTPEHHSIS SHEPIUSl.

Xa0oTHYHOCTh JBUKCHHSI MOJICKYJ B (DIIyKTyanuu
MaKpOCKOITMYECKUX MMapaMeTPOB MOJICUCTEMBI.
Craructuueckuit ancamo6iib. OnpesenieHre BepOITHOCTH C
MTOMOIIBIO CTATUCTUYECKOTO aHcaMOuist. DyHKITHS
pacnpenenenus. CBONCTBA BEPOSITHOCTH. Y CIIOBUE
HOPMHUPOBKH. TeopeMbl CIIOKEHUS U YMHOKEHUS
BEpPOSITHOCTEN. BpIuncieHne CpelHuX U UX CBOWCTBA.

Bcero AYyAUTOPHLBIX YaCOB

2 | 4 [0

Ownnaiig

0 0 0

Crarucrudeckasi pusuka u peHoMeHOTOrHYECKAS
TePMOIMHAMMKA

TepMonnHaMuyecKkue BEIUUMHBI KaK CPEHUE 3HAUCHUS
MaKpOCKOIMYECKUX MapamMeTpoB. Makpockonrueckoe
cocrostHue. PaBHOBecHOE cocTosiHuEe. Bpems penakcanuu.
KBazucrarnueckuii mpoiecc.

Brruncnenue TepMoIMHAMUYECKUX BEJTMYHH C TIOMOILBIO
¢GbyHKIMH pacnpenenenus. Yuceno yiapoB MOJIEKYJI raza o
CTEHKY cocyza. /laBlneHne naeaabHOro ra3a Ha CTEHKY.
BuyTpennss sHeprus raza. Pabora. KonnuecTBo TEMIOTHI.
IlepBoe Ha4aO TEPMOJUHAMUKH.

DKCIEPUMEHTAIBHOE YPABHEHNE COCTOSIHUS UACAIBHOTO ra3a.
[TocTostnuas bonsimana. CpenHsst SHEPTHs MOCTYNATEIFHOTO
JBUKEHHSI MOJIeKyJ. Temmeparypa u ee pU3n4ecKuil CMBICIL.
UYwucno creneneir cBOOOIbI MHOTOATOMHOM MOJIEKYJIBI.
DHeprusi MHOr0aTOMHOM MOJIEKYJbl B TADMOHUYECKOM
npuOmpkennn. Kiaccnueckuii 3akK0oH paBHOPACTIPEICIICHIS
SHEPTHUH MO0 CTETICHSIM CBOOOIBI. TemI0eMKOCTh UIEAIbHOTO
rasa 1nmpu 1nmoCTOIHHOM o0BeEME U IIpH IOCTOSIHHOM IaBJICHUU.
YpaBHeHne aanadaThl UICATBHOTO Ta3a.

Bcero AYJUTOPHBIX YaCOB

4 |8 [0

Onnaity

0 0 0

IHouTponnuyeckue npoueccobl. BaH-aep-BaanbcoBCKuil ra3
YpaBHeHHe TOJUTPOIIBI HeabHOro raza. Padora,
COBEpIIAeMast HICATBHBIM I'a30M IPH Pa3JINYHBIX ITPOILIECCAX.
Ban-nep-BaanbcoBckuii ra3. BHyTpeHHss JHeprus. Y paBHEHUE
COCTOSIHMSL.

Bcero ay1uTopHbIX 4acoB

2 [ 4 [0

Ownnaitg

0 0 0

8-15

MoJiexysipHas (pM3HKa M OCHOBBI CTATHCTHYECKOM

16 32 0




TCPMOAMHAMHUKH

8 Pacnpenenenune MakcBesia Bcero aynutopHsIxX 4acoB
@yHKIUA pacupeneseHus JUIsl COCTABIIOIINX CKOPOCTH U 2 ‘ 4 ‘ 0
MOAyJIs CKOpocTu MoJieKyi. Cpennsist apudmeTndeckas, Omnunaiin
CpeaHss KBaJpaTU4Hasi U HauboJee BEPOsITHAsE CKOPOCTH 0 0 0
Mosiekys. OnbiTel Jlammepra u lllTepHa.

9 Pacnpenesenue boabumana Bcero aynutopHbIX yacoB
Pacnpenenenue Monekys B 0Ji€ CUJ TSIKECTH. 2 | 4 | 0
Bapomerpuueckas gpopmyna. Pacnpenenenue bonsiimana B Ownutaiin
Cly4yae IMUCKPETHOTO 3HEPreTUYeCKOro cnekrpa. OnpIThl 0 0 0
Ileppena. Pacnpenenenue Makcseia-bonbimana.

10 JHTPONUSA M BTOPOE HAYAJIO0 TEPMOAUHAMMKH Bcero aynuTopHbIX 4yacoB
Makpo- u Mmukpococtosanus. CTaTHCTHYECKUH BeEC. 2 |4 0
BeposiTHOCTHas MHTEpIpeTanys CTATUCTUYECKOrO BECa. Omnunaiin
DHTpOIUs U €€ OCHOBHbIE CBOCTBA. BTopoe Hayaio 0 0 0
TepMoauHaMUKU. CTaTUCTUYECKAs: HHTEPIIPETALNS BTOPOTO
Hayaja TepMoanHaMuku. [Ipuposa HeoOpaTUMBIX MTPOLIECCOB.

Teopema HepHcra.

11 JHTpONHUA HaeaabHoro raza. Kodxgppunuenr nosesnoro Bcero ay1uTopHbIX 4acoB
AefCTBUSA TEIIOBOH MAIIMHBI 2 | 4 [0
CBs13p MEXly IPUPALLIEHUEM SHTPOIIUHU U MOTydaeMOn Ownnaiin
cuctemoii reroroil. HepasenctBo Knay3uyca. 0 0 0
OHTpOIUs UAEATBHOTO rasa.

Koaddumnuent nonesnoro neiicreus (KI1JI) TerioBoit
MamuHbl. opmynuposku Kiayzunyca u KenbpBuHa BTOpOro
Hauana tepmoguHamuki. [lukin Kapno. KITJ[ nukna Kapxo.
Teopema Kapso.

12 Kpucrannudeckoe cocrosinne Bemectna. 2Kuakoe Bcero aynutopHbIX 4acoB
COCTOsIHHME BellecTBa 2 \ 4 \ 0
Kpucrannnueckas pemerka. @Pu3nuecKnue TUIIbI Ownnaiin
KPUCTAJUIMYECKUX PEIETOK. TerIoeMKoCcTh KpUCTAIIIIOB. 0 0 0
3akoH /[rononra u I1Tu.

KBazukpucraminueckas CTpyKTypa KHUIKOCTEH.
IToBepxHOCcTHOE HaTsKeHHE. CBOOOAHAs SHEPTUSI.
Kanunnsipnoe naBienue. SIBneHust Ha rpaHUIIE KUIKOCTH U
TBepaoro tena. CMaunBanue. KanwuisipHble sBJICHUS.

13 da3oBbIe paBHOBECHS M NPEeBPALLCHUS Bcero ay1uTopHbIX 4acoB
PaBHoBecue ¢a3. Vcnapenue n konaeHcanus. [Inasnenue u 2 | 4 | 0
Kpuctannuzauus. [lpupaiiienue sHTponuy Npyu UCHAPEHNUU U Omnunaiin
IJIaBJIEHNU. PaBHOBECHE JKUIKOCTH U HACBILIEHHOTO Napa. 0 0 0
Kputnueckoe cocrosiaue. [lepechlienHbIi map u neperperas
KHUJIKOCTb. AMOp(QHBIE Tena.

VYpasuenne Knaiinepona-Knaysuyca. TpoiiHas Touka.
JlnarpamMma cOCTOSIHUS.

14 SIBJjieHus mepeHoca Bcero aynutopHbIX 4acoB
OMIIMPUYECKHE 3aKOHBI BA3KOCTH, TETJIONPOBOJHOCTH U 2 ] 4 ’ 0
auddysnm. Ounnaiin
Cpennsist rHA cBOOOAHOTO TTpodera Monekyn. DddextuBHoe | O 0 0
CeueHHue B3aUMOICHCTBUS MOJIEKYI.

15 SIBJjieHus mepeHoca Bcero aynutopHbIX 4acoB
I'a30KMHETUYECKUH BBIBOJ| YPABHEHUH BI3KOCTH, 2 ’ 4 ’ 0
TEIUIONPOBOJHOCTH U AU DY3UH U1 Ta30B. Omnunaiin




Tpenue u TeI0NPOBOIHOCTH B YIBTPAPa3pEKEHHBIX razax. 0 0 0
1-15 Ou3npakTukyM « MexaHnyecKue KoJaedanus», 0 0 30
«MoJiekyasipHas GU3MKA M OCHOBBI CTATHCTHYECKOH
TePMOANHAMHMKHI».
1-15 JlaGopaTopHbIii NPAKTHKYM Bcero aynuTOpHBIX 4acoB

[IpuMeHeHue IeKTPOHHOTO ocuusuiorpada K Uccie0BaHUI0
KoJieOaHU# 3BYKOBOW YacCTOTHI.

N3yuenune konebanuii ¢ momorpro MasTHrKa [Tosst.
Dddext JJorutepa st 3ByKOBBIX BOJH.

Onpenenennue CKOPOCTH 3ByKa B TBEP/IBIX TeJIaX U MOAYJIS
IOnra meronom pe3onanca.

OmnpeneneHne CKOpOCTH 3ByKa B Bo3ayxe u otHomeHus Cp/Cv
METOJIOM aKyCTUYECKOT'O0 pE30HAHCA.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH 3BYKa B BO3AYXE OT
TemImeparypsl u onpenaenenne otHouenus Cp/Cv meTonom
aKyCTHUYECKOTO pEe30HaHCa.

N3mepenue ckopocTu yiabTpa3ByKa B CpefjaX UMITYJIbCHBIM
METOJIOM.

Onpenenenne Ko3pUITUEHTA TOBEPXHOCTHOTO HATSHKCHHUS
BOJIHOBBIM METOJIOM.

[TonydyeHue n U3MepeHne BaKyyMa.

N3mepenue ko3 duirienta TemIonpoBOIHOCTH BO3IyXa.
Onpenenenne ko3 UITUEHTA BI3KOCTH BO3IyXa 110
KoJe0aHusIM JHCKa.

Onpenenenre ynenbHON NOBEPXHOCTH OPUCTHIX TN 110
M30TEpMeE aACcOpOLHUU.

N3yuenne 3aBUCUMOCTH JAaBJICHUS HACBIIIEHHBIX TAPOB
KHUJKOCTU OT TEMIEPATyPhl U OMpPEIeNIeHNE TeTIOThHI
napooOpa3oBaHusl.

Omnpenenenne TEIOEMKOCTH METAJNIOB METOAOM
ANEKTPUYECKOTO HAarpeBa.

Onpenenenne otHomenus Cp/Cv 1 BO3ayxa METOAOM
Knemana-/Iezopma.

Omnpenenenne TPOMHONW TOUYKU BEUIECTBA.

W3ydeHnue pacnpeeneHus 3JIEKTPOHOB IO CKOPOCTSIM.

0 I | 30
Ounaiin
0 0 0

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

O0o3uauenue | ITo1HOE HAMMEHOBAHME

OK ONEKTPOHHBIN KypC

IIM I10IHOTEKCTOBBINM MaTepuai

111 ITOTHOTEKCTOBBIE JIEKIINH

BM Buneo-marepuansl

AM Aynno-marepuainsl

I1p3 IIpe3enTanmu

T TecTsl

9CM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
ncC M HTEepaKTUBHBINA CANUT

TEMBbI IABOPATOPHBIX PABOT

Henean ‘ Tembl 3ansaTuii / Coaep:xanue




2 Cemecmp

JlabopaTopHbIil IPAKTUKYM

Pa6ora 1. [IpuMeHEeHHE IEKTPOHHOTO OcIIUIOrpada K UCCICTOBAHUIO KOJICOAHHHA
3BYKOBOW YaCTOTBI.

PaGora 2. N3y4enue konebanuii ¢ momomisto MastHuka [Toss.

Pa6ota 3. Dddekrt [Jomnepa ajist 3ByKOBBIX BOJIH.

PaGora 4. Onpenenenne CKOPOCTH 3BYKa B TBEPBIX Tenax U Moayist FOHra Metomom
pe3oHaHca.

PaGora 5. Onpenenenne CKOPOCTH 3ByKa B Bo3ayxe u oTHomeHus: Cp/Cv MeTo1oM
aKyCTHYECKOTO PE30HaHCa.

Pabora 5a. MccnenoBanue 3aBUCUMOCTH CKOPOCTH 3BYKa B BO3JIyXe OT TEMIIEPaTyphl U
omnpenenenue oTHomeHus: Cp/Cv METO10M aKyCTHUECKOTO Pe30HaHCA.

PaGora 6. 3mMepenune ckopocTH yiabTpa3ByKa B CpefiaX UMITYJIbCHBIM METOJIOM.

PaGora 7. Onpenenenre KodQpPHUIMEHTA TOBEPXHOCTHOTO HATSDKEHUS! BOJTHOBBIM METOJIOM.
Pabota 7a. Onpenenenre k03 uUIMEHTa TOBEPXHOCTHOTO HATSDKCHHUS 30HI0BBIM METO/IOM.

Pabora 8. [lomyuenne u u3mepeHne Bakyyma.

Pa6ora 9. U3mepenue ko duirienTa TermionpoBoIHOCTH BO3yXa.

Pa6ora 10. Onpenenenne k03P PUIMEHTA BI3KOCTH BO3IyXa IO KOJCOAHUSIM JHCKA.
Pa6ora 11. Onpenenenue yaenbHON TOBEPXHOCTH MOPHUCTHIX TN MO H30TEPME aICOPOIIHH.
PaGora 12. M3yuenue 3aBUCUMOCTH JaBJICHUS HACBIIICHHBIX MTAPOB KUIKOCTH OT
TEeMIIEpaTyphl U OMpeIeIeHUE TEIUIOThI MapooOpa3zoBaHUsl.

Pa6ora 13. M3yuenue OpOyHOBCKOTO JIBH)KEHUS B3BEIICHHBIX YaCTHII.

Pa6ora 14. Onpenenenue TEMI0OEMKOCTA METAIIJIOB METOIOM JIEKTPHYECKOI0 HAarpeBa.
Pa6ora 15. Onpenenenue ornomenus Cp/Cv ais Bo3ayxa Mmeronom Kiemana-/lezopma.
Pa6ora 16. Onpenenenue TpoitHOW TOYKH BELIECTBA.

Pa6ora 17. UccnenoBanue B3auMHON U Py3un ra3os.

PaGora 18. M3yuenue pacnpeneneHus SJIeKTPOHOB 110 CKOPOCTSIM.

TEMbI CEMUHAPOB

Henean

Tembl 3ansaTuii / Conepxanue

2 Cemecmp

1-2

Il'apmonnyeckune KoJiebanus.
YpaBHeHHE rapMOHUYECKUX KoJieOaHUH

3-4

3aTyxaomme U BbIHYKI€HHbIEe KOJIeO0aHusI
Crnosxenue xonebanuil. JHeprus kosieOaHui. 3aTyxatome kojaedanus. BeiHy X /1eHHbIE
KOJICOaHUS.

ATOMHO-MOJ’leKy.]IﬂpH()e CTPOCHHUE BEILIECTBA
ONEMEHTBI TCOpHUU BCpOHTHOCTeﬁ. ypaBHeHI/IC
COCTOSIHHA UJCAJTBbHOT'O Ira3a

Hepnoe HavYaJ10 TCPpMOAMHAMHUKH
HepBoe HadaJio TCpMOJMHAMHUKH B IPUMCHCHHU K UACAIIBHOMY rasy.
HOJ’II/ITPOHI/ILICCKI/IC IMPpONCCChI. TemmoeMKOCTh HACAIBHOIO Ir'asa.

1-ast koHTpONBHAs paboTa

1. F'apmoHnueckue KoeOaHus

2. 3aryxaroliye 1 BHIHYX/IEHHbIE KOJIeOaHUs

3. IlepBoe Hava0 TEPMOJMHAMUKH B IPUMEHEHUH K HICATHOMY Ta3y.

Ban-nep-BaajbcoBcKui ra3
Ban-niep-BaanbCoBCKHII ra3




10 - 11 | Pacnpenenenne MakcBeiia u bojgbumana
Pacnpenenenue Makcpesia. CpeiHsia U CpETHEKBAAPATUYHAS CKOPOCTU MOJIEKYJI.
Pacnipenenenue bosbnmana.

12 -13 | DOuTponus
Bropoe Hauano repMoAMHAMUKH. DHTPOMUS UICAIBHOTO ra3a u Ban-aep-BaaibcOBCKOTO
raza. KII/[ TenioBoi MalluHbI.

14 da3oBble pABHOBECHS U NPeBPAlleHUs
XKunkoctu. @a3oBble paBHOBECHS U MPEBPALICHHUS.

2-asi KOHTpOJIbHAs paboTa

1. Pacnpenenenue Maxkcpeiia u bonbimana
2. [Tonutponuyeckue npouecchbl. JHTPOMUS
3. Ban-nep-BaanbCoBCKHIA ra3

15 SIBeHusI mepeHoca
ypaBHEHHsI BSI3KOCTH, TEIUIONPOBOJHOCTH U U Dy3HUH I Ta30B

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

[IpenonaBarensmu kKadeapsl o0med (U3MKH O KKIOMY M3  pa3lelioB Kypca CO3/aHBI
AJIEKTPOHHBIE KOHCIIEKTHl JIEKIMH M 3JIEKTPOHHbIE MPE3CHTAlMUM K HUM. Jlekuum uyurtaorcs B
CTIEIUAIN3UPOBAHHON MYJIBTUMEIUHHON (PU3MYECKOW ayIuTOPHH, TPOBOAITCS TEMaTH4YECKHe
TECTUPOBaHUsl (BKJIOYas BXOJHOE TECTUPOBAHUME OCTATOYHBIX 3HAHMUN), 1Elb KOTOpPBIX —
CTUMYJIUPOBaHHE CTYJICHTOB K IIOCTOSHHOM paboTe Ha BCEX BUAAX AayIUTOPHBIX 3aHATHH U
PETYJIAPHOIO BBIIIOJIHEHUS CTYyIEHTAaMH CEMECTPOBOIrO JOMAIIHEro 3anaHus. Kaxaplil pa3znen TecToB
COIEPKUT OT 6 N0 8 NMOAKTUYECKUX E€IMHHUL, YTO MO3BOJSAET MOACTPauBaTh TECT MOJ KOHKPETHYIO
3a1aqy, CTOSALIYIO Iepej INpenojaBaTesieM. B 3aBUCMMOCTH OT CHUTyallMM, IPENofaBaTellb MOKET
BapbUpOBaTh 4uciaoM 3anad B tecte (oT 1 g0 20), HEOOXOAUMBIX Ul MOJIyUYEHHUS MOJIOKUTEIbHON
OIleHKU (3aueTa), BpeMeHeM ero mpoxoxaeHust (oT 10 munyt no 2 yacom). [lo pesynbratam Tecta
COCTaBJISIETCSI MMPOTOKOJI ¢ MH(OpMalMed 0 KaXA0M CTyAeHTe (BpeMs paloTbl, oOmuil Oasmi, Kakue
3alaHusl  peleHbl  ycrnemHo). MmeeTcss BO3MOXKHOCTH  IOBTOPHOTO  MPOXOXKJIEHUS  TecTa.
IIpenycMoTpeHbl MEPBI MPOTUB HECAHKIIMOHUPOBAHHOT'O JIOCTYIIA B CHCTEMY.

7. ®OH/JI OHEHOYHbIX CPEIACTB

@DOH/ OLIEHOYHBIX CPEICTB MO JAUCLUILUIMHE 00eCeuBaeT MPOBEPKY OCBOEHUS IIAHUPYEMbIX
pe3yabTaToB O00y4eHHs (KOMIETEHIMA W UX HMHAMKATOPOB) MOCPEACTBOM MEPOIPUATUN TEKYIIEro,
PYOEKHOTO U MPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUTUINHE.

CBszp Mexay GOpMHUPYEMBIMH KOMIETEHUUSAMU H (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
MpeJ/icTaBjeHa B Cleayroueil Tabnuiie:

Komnerenuus NuaukaTopbl 0CBOEHUS ATTecTaMOHHOE MepoNPUsATHE
(KII 1)
YK-1 3-VK-1 3, KN-8, KN-15, 3-8, x.p-8, 13-
15, k.p-14
V-VK-1 3, KN-8, KN-15, 3-8, x.p-8, 13-
15, k.p-14
B-YK-1 9, KN-8, K1-15, 13-8, x.p-8, 13-
15, k.p-14




VKE-1

3-YKE-1 3, K-8, KU-15, ]13-8, k.p-8, 13-
15, k.p-14

V-VKE-1 3, K-8, KU-15, ]13-8, k.p-8, 13-
15, k.p-14

B-YKE-1 3, K-8, KU-15, ]13-8, k.p-8, 13-
15, k.p-14

HIkaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHH I

[IIkana KaXaA0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOI'O

MaKCHMAaJIbHOTO Oajljia BKIIOYMTEILHO. MToroBas arrecragus 110 JUCHUIINIIMHE OLCHUBACTCA 110 100-

OayUIbHOM IIKaJe U MpeAcTaBisieT co0oil cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU

3aJlaHui B paMKax TEKYILEro ¥ MNpOMEKYTOYHOTO KOHTPOJIS.

HTorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO CHC,I[y}OIHeI;'I IIKAJIOM:

Cymma 6amoB

Orenka 1o 4-ex
OaJUILHOM IIKAJIE

OreHka
ECTS

TpeOoBaHwMsI K YPOBHIO OCBOCHHIO
yueOHOM TUCIUILINHBI

90-100

5 — «omauunoy

O1eHKa «OTIMYHO» BBICTABIISETCS CTYJCHTY,
€CIIH OH INIyOOKO U MPOYHO YCBOMII
IpOrpaMMHBII MaTepua, HCYEPIIBIBAIOIIIE,
MIOCJIE/TIOBATENHLHO, YETKO H JIOTHYECKU
CTPOIHO €ro u3jnaraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCTIONIb3YET B OTBETE MaTepuall
MOHOTPa(UIECKOH JIUTEPATYPHI.

85-89

75-84

70-74

4 — «xopouto»

65-69

60-64

3

«Y00871emMEOPUMENLHOY

OrneHKa «XOpoUIo» BBHICTaBISAETCS CTYACHTY,
€CJIM OH TBEPIO 3HAET MaTepHal, IPaMOTHO U
0 CYIIECTBY U3JIaraer ero, He AOIyCKas
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

OLieHKa «yIOBIETBOPUTEIHHOY
BBICTABJISIETCA CTYJEHTY, €CIIM OH UMEET
3HAHMS TOJIBKO OCHOBHOI'O MaTepualla, HO He
YCBOMJI €T0 JIeTanel, JOMmyCcKaeT HETOYHOCTH,
HEJOCTAaTOYHO MPABWIIbHBIE (DOPMYIHPOBKH,
HapylUIE€HUs JJOTUYECKOMN
MIOCJIEI0BATEIBHOCTU B U3JI0KEHUU
MPOrpaMMHOTr0 MaTepuaa.

Hwuxe 60

2 —
«Heydoejzem@opumeﬂbHo»

OreHKa «HEeYyTOBIETBOPUTEIHHO
BBICTaBJIACTCA CTYACHTY, KOTOpBIﬁ HEC 3HACT
3HAYUTEIBLHON YaCTH IPOrPaMMHOIO
MaTepurana, A0IycKaeT CylECTBEHHbIE
omn6Oku. Kak nmpaBuio, oreHka
«HEYJOBJIETBOPUTEIBHOY» CTABUTCS
CTYJEHTaM, KOTOPBIE HE MOTYT IIPOAOJIKUTh
o0ydenue 0e3 TOMOTHUTENBHBIX 3aHATHH 110
COOTBETCTBYIONIEN JUCIIUILIIUHE.

8.  YUEBHO-METOJMYECKOE U TH®OPMALMOHHOE OBECIEYEHUE
YYEBHOM JUCLUIIAHBI




OCHOBHAA JIMTEPATYPA:

1. 53 C12 Kypc obme#t puzuku Ku.3 MonekynsapHas pusnka u TepmoauHamuka, CaBenses 1.B.,
Mocksa: Actpenb, 2007

2. 9N K 93 Kypc obmieti pusuku T. 1 Mexanunka. MonekymsapHas ¢uszuka. Kojaedbanus u BOJIHEL., , : ,
2007

3. 534 JI12 Jlaboparopusiii npaktukyM "Konebanus u Bonusl" @, , Mocka: MU®U, 2009

4. DU JI12 Jlaboparopusiii nmpakTukyM "Konebanus u Boausl" : , , Mocka: MU®U, 2009

5.539.1 JI12 JIaGopartopHslii mpakTukyM "MomnekynsapHas pusuka u rTepmoguHamMuka” @, , Mocksa:
MU®U, 2009

6. OU JI12 JlabopaTopHblit mpakTikyM "MonekyispHas Gpu3nka u TepMoanHamMuka” : , , Mocksa:
MU®U, 2009

7. 534 JI12 JIaGopaTopHBIii IpakTUKYM Kypca obmeit ¢pusuku. Pazaenst "KoneGanus u BoaHb",
"MonekymsipHas ¢pusuka" : yaueOHOe ocodue i By30B, [llepbades O.B. [u ap.], Mocksa: HUSY
MUOU, 2012

8. DU JI12 JlabopaTopHbIii mpakTUKYM Kypca obmieit ¢pusnku. Paznenst "Konebanus v BoHBL",
"MonekymsipHas ¢pusuka" ;. yaueOHOe ocodue i By30B, [llepbadyes O.B. [u ap.], Mocksa: HUSY
MU®DU, 2012

9. 531 JI12 JIaGopaTopHBIif MPAaKTUKYM I10 Kypcy obmiel ¢pusuku. Pazaen "Mexanuka" : yaeOHOE
nocodue 11 By30B, MapkyH ®@.H. [u 1p.], Mocksa: HUAY MU®U, 2011

10. 53 C12 C6opHHK BOIIPOCOB U 3a/1a4 o oduiei ¢pusuke : yaeOHoe nocodue, Casenses 1.B.,
Cankr-IlerepOypr: Jlans, 2013

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 536 183 ®dusuka makpocuctem : OcHoBHbIe 3akoHbI, Uponos W.E., Mocksa: bunowm. JIaboparopust
3Hanuii, 2006

2. 53 K17 ®usuka. ntepHer-TecTpoBaHue 0a30BbIX 3HaHUH : yueOHOE nocolue AJis By30B,
Kanammnukos H.I1., KoxxeBuukoB H.M., Cankt-Ilerepoypr [u ap.]: Jlaus, 2009

3. 53 C24 DnemenTapHas 00paboTKa pe3ysIbTaToOB U3MEpeHuH : yueb. mocobue, Ceroszapos B.B., M.:
MHU®U, 2005

I[TPOI'PAMMHOE OBECIIEYEHUE:
CrenunanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/



http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHMYECKOE OBECIEYEHHME YUYEBHOW
JUCLUIINHDBI

CHCHI/I&J’IBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He Tpe6yeTc5I

10.  YYEBHO-METOIMYECKHUE PEKOMEHJAIIUU UISA CTYJAEHTOB

Metoauueckue ykazaHus JJisi CTYACHTOB C ONHMCAHUEM pPeXUMa U XapakTepa ayJIuTOpHOU U
CaMOCTOSITENTbHON y4eOHOM paboThl MO TUCIUIUINHE.

Metoanyeckne peKOMEHIAUH Ul YCBOCHUS TEOPETUYECKOT0 Kypca.

Jns ycrenrHOro m3ydeHus Kypca oOmed (Gu3MKM Ha MIAAMIMX Kypcax ¥ MOJATOTOBKH K
W3YYEHHUIO KYpCOB TEOpeTHUYeCKoW (u3uku mnpu OO0y4eHHWHM Ha CTapmux Kypcax HEOOXO0IrMMO
MIPUIEP>)KUBATHCS OIIPEJICTIEHHON METOAMKY 3aHATUH. OCHOBHOE YCJIOBHE YyCII€Xa — CUCTEMATHUYECKHE
3aHATUsA. [lourn Oecronie3HO TOJNBKO YHMTATh JII000H Y4eOHHMK, €ro HY)KHO KOHCIEKTHpPOBATh, T. €.
3allMCBhIBaTh CAMOE IJIABHOE M3 TOrO, YTO BBl HMOHSIM (3alUCHIBATh HAJ0 CBOU MBICIM, & HE TEKCT
yueOHuKa). Bce, 4YTO ocCTajgoCch HEMOHATHIM, HAJO Ha OymkailieM 3aHATUM (JIEKLUs, CEeMUHap,
nabopaTopHas paboTa) CHpOCHUTh (IIOCIE 3TOr0 3amnucaTh CaMoO€ IJIABHOE M3 BHOBb IOHSATOTO, a
OCTaBIlIeeCs] HESICHBIM — Tak ObIBaeT! - mepecnpocuts). Eciau naxe 1menblil pa3ien ocTalicsi HEsICHbIM,
3TO HE MOKa3aTellb BallluX CIIOCOOHOCTEH; CKOpee BCEro BhI €I1l€ HE Hauall 3aJaBaTh BOIPOCH] cede u
ApyruM. A u3yuuth (u3MKy 0e3 BOIpOCOB: 3aueM?, mnouemy?, OTKyAa? — HEBO3MOKHO. BbIBOJIBI,
BCTpevaronmecs B Kypce (ydyeOHUK, JIEKIUs), HEOOXOIUMO TPOJIENaTh CaMOCTOSTENBHO (CITYCTS
HEKOTOpOE BpeMs Iociie MPOopabOTKU U HE 3ariisiibIBasi B KOHCIEKT Uil yueOHuUK). [lociie Toro xak Bbl
HAy4YMJIUCh JaBaTh onpejaeneHus ((pu3ndecku MpaBHIIBHO M TPaMMAaTHYECKU BEPHO), 3aMMChIBATH UX
MaTeMaTH4ecKd, (hOpMyIUpoBaTh CBOMMH CIOBAaMH U 3alUCBhIBaTh (pU3MUYECKHE 3aKOHBI, OOBSICHATS,
IZI€ ¥ KaK OHU NPUMEHSIOTCS, MOXKHO CUMTaTh M3y4YEHHE JAHHOIO pasjerna 3akoHYeHHbIM. Huuero,
BKJIIOYasl Ba)KHEHIME BBIBOABI, OINpeneseHUss U (OpMYIMPOBKH, HE HAJ0 YYUTh Hau3ycTh. llpm
HEOOXO/AMMOCTH TOHSATHIM M 3aKpeIuIeHHBIH MaTepuan Bbl JIerko BcrmoMmHHTE. IIpopaOaTbiBas
MaTepual, MoJIe3HO MOJIb30BaThCs pa3HbIMU yueOHHKaMu. [Ipu moaroToBke K sK3aMeHaM J0CTaTOYHO
cOOCTBEHHOT0 KOHCTIEKTa. CBe/IeHU 110 BhICILIEH MaTeMaTUKe, 0€3 KOTOPBIX COBPEMEHHOE U3JI0KEHUE
Kypca (U3UKM HEBO3MOXKHO, pAacCMOTPEHbl B MaTEeMaTHUYECKOM BBEJIEHHUM OCHOBHOM U
JOTIONTHUTENBHON JuTepaTypbl. Kpome TOoro, mapamienbHo ¢ Kypcom oOmied ¢usuku Bbel nzydaere
KypChl BBICHIEH MaTeMaTHKH, IPOrpaMMbl KOTOPBIX COAJaHCHPOBAHBI M COIPSKEHBI C MPOrpamMMoit
Kypca o0meit pusuKu.

Meroaunueckue peKOMEHIALUU )i IOATOTOBKA K CEMUHAPCKUM 3aHATUSAM U PEIICHUIO 3a]1a4.

IIporpamma Kypca M CEMECTPOBBIM KaJ€HIApHBIA IUIAH COCTaBJIEHBl TaK, 4YTO TEMBI
CEMUHAPCKUX 3aHATHUU CIEAYIOT CTPOro 3a TemaMmu Jiekuui. W mporpamma Kypca, 1 CeMeCTpPOBBII
KaJICHJIApHBIM IUTaH JOCTYIIHBI KaXkJIOMy CTYAEHTY Ha caiTe yHuBepcurera. [loaroroBurbcs k
OYEPETHOMY CEMUHAPCKOMY 3aHSATHIO- 3TO, MPEXIE BCEro, MpopadoTaTh JEKIMOHHBIN MaTepuall,
COIJIaCHO METOJAWYECKUM PEKOMEHIALMAM, JaHHBIM BbIlIE. Bce HEBBIACHEHHBIE BOIIPOCHI TEOPUHU
MOKHO (M HYXKHO) 3aJaTh IIpENojaBaTelll0 B Hadale CEMHUHApCcKoro 3aHatua. Ha cemunape, kak
NPaBUJIO, Pa3OUpPaIOTCs BOMPOCHI M KadeCTBEHHBIE 3aJ[aud, JAIOLIMEe BO3MOXKHOCTH Oojiee TIyOOKO
IIOCTUYb M3y4yaeMblil pa3zien Kypca. Kpome Toro, Ha ceMuHape ydyaT NpaBUIIBHO CTaBUTh U peEIIaTh



3a7a4M, AaHaJu3UpoBaTh penieHue 3anad. [lo mpoiaeHHONW Ha CEeMUHape TeMe JAl0TCs 3aJadyu Uit
CaMOCTOSITENTLHOTO (JIOMAIIHEr0) pPelIeHusl. Y CBOCHHE Kypca BO MHOTOM 33aBHCHT OT OCMBICIICHHOTO
BBITIOJTHEHUS JIOMAIITHETO 33JJaHusl, BAYMYHBOTO PEIICHHUs OOJIBIIOr0 KOJIMYECTBA 3a/1a4.

[Tpu pemiennu 3a1a4 11e1€CO00Pa3HO PYKOBOACTBOBATHCS CICAYIONIMME TpaBuiamu. [Ipexme
BCEr0 HYXXHO XOpOIIIO BHUKHYTh B YCIIOBHE 3aJladyM, 3allicaTh KpaTKo ee ycioBue. Ecnu mo3Bomser
XapakTep 3ajadd, o00s3aTebHO CHEJIalTe PHUCYHOK, MOSCHSIOIIMKA €€ CYIN[HOCTh. 3a PEeAKUMHU
HCKITIOYCHUSAMH, KaXKas 3ajada JIOJDKHA OBITh CHayaia pemieHa B oOmieM Buie (T. €. B OyKBEHHBIX
0003HAYCHMIX, a HE B YHMCJIAX), MPHYEM HMCKOMas BEJIIMYMHA JOJDKHa OBITh BBIPAKEHA Yepe3
3aJlaHHbIC BEJIUYMHBL. [loNydHB perieHre B OOIIEM BHUIC, HY)KHO IPOBEPHTH, MPABHIBHYIO JIK OHO
UMEET pa3MepHOCTh. ECIT 3TO BO3MOKHO, UCCIIEIOBATh MIOBEJCHUE PEIICHHUS B IIPEICIBHBIX CITydasX.

B Tex cnmywasix, Korja B MpoIecce HAXOXKACHHUS HCKOMBIX BEIMYMH MPUXOJUTCS PEIIaTh
CUCTEMY HECKOJBKHX TPOMO3JIKMX YpaBHCHHH (KaK, HampuMep, 4acTo ObIBaeT MPU HAXOXKICHUU
TOKOB, TEKYIIMX B CIOXHBIX Pa3BETBJICHHBIX IICTX), IEIECO00pa3HO CHAayalla MOACTABISATh B ITH
yYpaBHCHHS YHCJIOBbIC 3HAa4YeHUs KOI(DDUIIMEHTOB M JIMIIL 3aTeM ONPENCIsATh 3HAYCHHH HCKOMBIX
BEJIMYMH. YOCIUBIINCh B MPABUILHOCTH OOILIErO PELICHHS, MOACTABISIOT B HETO BMECTO Ka)I0H U3
OYKB 4HCJIOBbIC 3HAYCHHS 0003HAUCHHBIX UMU BEIIUYMH, OEpsi, pa3yMeeTcs, BCE OTH 3HAUCHHSI B OJTHOM
U TOM XK€ CHUCTeME eIMHHUI. YTOOBI OOJIEr4MTh ONpPEICICHHE IOPSIKA BBIYMCIIECMON BEIMYHHBI,
TIOJIC3HO MPEJICTABUTh UCXOHBIC BEJIMYUHBI B BUJIC YHCEN, ONM3KUX K SIUHUIEC, YMHOKEHHBIX Ha 10 B
COOTBETCTBYIOIICH cTeneHu (Hampumep, BMecto 247 noactaButh 2,47E+2, Bmecto 0,086— umciio
0,86E-1 u T. 1.). [ToxcraBuB B popmyiy dmcia, IPEkKIAC YeM HA4aTh BBIYUCICHUS, IPOBEPHTE, HENIb3S
JI BOCTIOJIB30BAThCS (DOpMYyIIaMu JiJIsl TPHOIMKEHHBIX BBIYHCICHUH, TIPUBEICHHBIMU B [IpHiioxkeHusX
PEKOMEH/IOBAaHHBIX COOPHHUKOB 3a/1a4.

Hago NOMHHTB, YTO 4YHCJIOBbIC 3HAUCHUSA (U3MYCCKUX BEIUYMH BCEIr/la SBJSIOTCS
npuOIMKEeHHbIMUA. [103TOMY IpH pacderax HEOOXOIUMO PYKOBOJICTBOBATHCS MPAaBHIIAMH JICUCTBUH C
MpUOIKEHHBIMHI YUCIIaMU. B 4acTHOCTH, B MOJy4€HHOM 3HAUYE€HUU BBIUYUCICHHON BETUYHHBI HYKHO
COXPAaHUTh MOCIEAHUM TOT 3HAK, EAMHHIIA KOTOPOTO MPEBBIIIAET MOTPEIIHOCTh 3TOM BenUYHHBL. Bcee
ocTajbHBIC 3HaJamue mu@pbl Hago OTOpPOCUTh. [loMydWB YHCIOBOW OTBET, HYXXHO OICHHUTH €0
MPaBI0NOI00HOCTE. Takasi OIeHKa MOXKET B PsiJIe CIydacB OOHAPYKHUTh ONMIMOOYHOCTH TOTYICHHOTO
pe3ynbrata. Hampumep, CKOpOCTh Tella HE MOXET OBITh OOJBIIE CKOPOCTH CBETa B BaKyyMe,
JTATBHOCTh TIOJIETa KaMHs, OpOIIEHHOTO YeJIOBEKOM, He MOKeT ObITh mopsimka 1000 M, macca
MOJIEKYJIbl — TOpSAKa 1| Mr U T. TI.

Pemmenune 3a1au npuHeceT HaMOOIBIIYIO O3y TOJIBKO B TOM CIy4yae, €ClU yJalluiics periaer
3a/layd CaMOCTOSITeNbHO. Pemuth 3amauy 6e3 momoriu, 6e3 MoJACKa3Kyd 4acTo ObIBaeT HENEerKo U He
Bcerna yaaerca. Ho naxke He yBeHYaBIIMECS YCIE XOM TMOMBITKM HAWTH peLIeHHE, €CIU OHH
MPENPUHAUMAIIUCH JIOCTATOYHO HACTOMYHMBO, TMPUHOCIT OIMYTHMYIO TIOJB3Y, TaK KaK pPa3BUBAIOT
MBIIIJICHAE W YKPEIUIAIOT BOJr0. CleayeT WMETh B BHUAY, YTO PEIIAOIIYI0 POJb B paboTe HaJ
3aJladaMH, KaK ¥ BOOOIIe B YICHHUH, UTPAIOT CHJIA BOJIA U TPy I0JI00He.

He cienyer cMymaTthesi T€M, 94TO HEKOTOPBIC 3aJladll HE PEIIAIOTCS «C XOAy». JlocToBepHO
YCTaHOBJIEHO, YTO TMPOIIECC TBOpPYECTBA B OONACTH TOYHBIX HayK (a pelieHue 3adad ecTh BHI
TBOPUYECTBA) MPOTEKaeT Mo cienyromei cxeme. CHavanga UAET MOATOTOBUTENbHAS CTaiusi, B XOJE
KOTOpPOH y4YeHBId HACTOWYHMBO WINET pelieHue mpodiembl. Eciam pemieHune HalWTH HE yoaeTcs W
mpoOyieMa OCTaBJICHA, HACTYyMaeT BTOpas CTaaus (CTaausi WHKyOaluu) — Yy4YeHBId HE JyMaeT o
mpoOiieMe W 3aHUMaeTcs JPYyrumMu Bompocamu. OJHAKO B TOJCO3HAHHWH TIPOJIOJDKACTCS CKPBITas
paboTa MBICITH, KOTOpas YacTO NPHUBOIAWT B KOHEYHOM HTOTe K TPEThEH CTaJMH - BHE3AITHOMY
03apeHUI0 W TIOJYYCHHIO TpeOdyemoro pemieHus. HyHO WMeTh B BHJY, YTO CTaJHs WHKyOAallMH HE
BO3HHKAET cama COOOM - JUIsi TOTO YTOOBI IYCTHTHh B XOJ MAIIMHY OECCO3HATEIHLHOT0, HEOOXOMMa



HacTOIunBas MHTEHCHBHAs paboTa B XO/€ MOATOTOBUTENbHON CTaguu. Pemenue 3anad, Kak Mbl yxke
OTMEYaJIM, €CTh TAK)KE BUJ TBOPUECTBA M IMOAYMHSIETCS TEM K€ 3aKOHOMEPHOCTSM, 4TO M padboTa
YUEHOro HaJ Hay4dHoW mpoOiemoil. IlpaBma, B HEKOTOPBIX CilydasiX, BTOpas CTaAMs - CTaIHs
MHKYOAIMH - MOXET ObITh BhIpa)K€Ha HACTOJIBKO €1a00, YTO OCTAETCs He3aMedeHHOW. M3 ckazaHHOro
BBITEKAET, UYTO PELICHME 337a4 HU B KOEM Ciydyae HE CleAyeT OTKJIaJblBaThb Ha IMOCJIEIHUN Bedyep
nepe 3aHATUsAMH, KaK, K COKaJIEHUIO, HEPEJIKO MOCTYIAIOT CTYIeHThI. B 3TOM cityuae Oosiee cioKHbIe
U IIPUTOM HamboJsee cojaepKaTelbHbIe U IOJIE3HbIE 3aJlaud 3aBelOMO He MOTYT ObITh pemeHbl. Han
3aJJaHHBIMM «Ha JIOM» 33Jla4yaMM HaJl0 Ha4MHATh yMaTh KaK MOXHO paHbllle, CO3/aBasi yCIOBUS IS
peanu3anuy CTaJuu UHKyOaluu.

Eciu B ycioBuHM 3aadd MMEIOTCSI YMCJIOBBIE JAHHbBIE, HE JICHUTECh JAOBOAUTH PELICHHUE 10
YHUCIOBOTO OTBETAa. UTOOBI MOJMYYHTH MPABUIIBHBIN YUCIOBOW OTBET, HEOOXOJMMO XOpOILIO 3HATH
eIUHUIBl (PU3MUECKUX BEIUYMH M YMETh NPOM3BOJIUTH AKKYpaTHO M HaleXHO pacueTol. U To, u
APyroe MOXET OBITh JIOCTUTHYTO TOJIBKO JUIMTENIbHON mpakTukoil. Ocoboe BHHMaHHE HYKHO
oOpamiare Ha MPaBWIBHOE OIpEJesIEHHEe MOopsiKa UCKOMOM BenuuuHbl. Cpenu ydalmxcst 4acrto
BCTPEYAETCS YAUBUTEIbHOE 3201y K/I€HUE - OHU CUUTAIOT, YTO OIIMOKA B IMOPSAIKE BEIUYMHBI (1axe Ha
HECKOJIbKO IOPSJIKOB) MEHEE CYIIECTBEHHA, YeM OLIMOKa B 3Hayamux Iudpax. HeobocH"BaHHOCTH
TAKOr0 MHEHHS JIErKO OOHapyXXUBaeTcs Ha cielnyomeM npumepe. Ommlka, 3aKIrodaronascs B TOM,
41O BMeCTO 5 moisiyueHo 7, coctaBisieT 40 %, B TO Bpemsl Kak OIIMOKa BCEro Ha OJMH IOPSIOK
(cxaxem, BMecto 1,0E4 monmyueno 1,0ES) cocrasmsier 900 %.

B pexomenyembIx cOOpHUKAX 3a/ay, B pasjiese, KOTOPBIM ClIelyeT 3a OTBETaMH, COAepKaTcs
yKa3aHUs K pemeHuro Oosiee TpyAHBIX 3amad. OOpamaThCsi K HUM HYXXHO JIMIIb MOCJTE TOTO, Kak
HECKOJIbKO IOTBITOK PELIMTh 3a7auy He MPUBEIYT K yCIHeXy.

HaxoHnen, Hago MMeTh B BHIY, YTO B psAJ€ CIy4aeB 3a7ayd pacloJIOKEHbl B JIOTHYECKOMH
[I0CJIeI0BATEIbHOCTH U B OPsIKE BO3pacTaroulei TpyAHoCcTU. [103TOMY TOTUKOM K pEeIeHHIO TaHHOH
3aJJaud MOXKET MOCITY>KUTh O3HAKOMIJIEHUE C HECKOJIBKUMH IMPEIIIECTBYIOIUMHU 3a/lauaMu.

MeTtonnyeckue peKoMeHAANHU I TOATOTOBKU K Ja00paTOpHBIM paboTaM.

OcBoeHHE CTYJIEHTOM J1abOpPaTOPHOTO MPAKTHUKyMa — HEOOXOAMMasi COCTaBHAsI 4acTh PaOOTHI
CTYJICHTa [IPH OCBOCHHUH Kypca o01el (Gu3uKu.

Kaxnplif CTy/IeHT 32 OJIMH CeMeCTp JOJDKEH BBITIOJIHHUTH 110 HHIMBHIyaTbHOMY TpaduKy ceMb
(ecnu crenMagbHO HE OTOBOPEHO) J1a00paToOpHbIX padoT. I'paduk paboT cTyeHT MosydaeT Ha NEPBOM
B CEMECTpE 3aHATHH B COOTBETCTBYIOLIEH J1a00paTOpHH.

Kaxiplii cTyIeHT nepeji HayajaoM CeMECTpa MOJIyYaeT MOJIHbIM KOMIUIEKT JIUTepaTyphl - HAOOp
KHUT ¢ Ha3BaHHeM «JlabopaTopHbIil MpakTUKyM». ITOT HAOOp KHUT HEOOXOAUM AJISi CAMOCTOSITETbHON
(momarHei) MOArOTOBKU CTYAEHTA K KXo JlabopatopHoil pabote. Tema ouepeaHoit 1abopaTopHOit
paboTHI CTyIeHTa MOXKET OIepeXaTh JIEKIMOHHBIA Kypc. Kpome TOro, TeMbl OKOJO YETBEPTH
71abopaToOpHBIX paboT BOOOIIE HE OTpPakKeHbI B JIEKUMOHHOM Kypce. Takue nabopaTopHble pabOThI
pacHIMpSIIOT KpYyTr BOMNPOCOB, pacCMaTpPUBAIOIIUXCA B paszziene kKypca oOmied ¢usuku. [lo stoit
NpPUYMHE ONMCAaHHE KaXAOH J1abopaTopHOW pabOThl COAEPKUT JIOCTaTOYHO MpPOpabOTaHHOE
TEOpPETUYECKOe BBEACHUE, OCHOBHBIE pacyeTHble (opMynsl U (OpPMYJBl pacyeTra MOTPElIHOCTH,
noJIpobHOe onucaHue Ja00paTOPHOI YCTaHOBKH, CLIEHApHil MPOBECHUS 1a00PaTOPHON PabOThI, BUIBI
TaOMUI, A BHECEHUS] B HUX PE3yJbTaTOB M3MEPEHMH, KOHTPOJIbHBIE BOIPOCHI, JAIOIINE CTYIEHTY
OCYIIIECTBUTH CAMOKOHTPOJIb YPOBHSI CBOCH MOJITOTOBKH K pabore.

Owusnueckas 1adopaTopus — IOMEIIEHHE TOBBIIEHHON omacHOCTH. [109TOMY, BCE CTY/IEHTHI B
Havajie KaXJI0T0 CeMecTpa Tepel HadaiaoM padoThl B JIaA0OPaTOPUH MPOXOIIT HHCTPYKTAXK IO TEXHUKE
0e3onmacHocTH. Kakaplii CTYACHT B CHENHMAIBHOM JKypHAJe CTaBUT CBOIO MOJIMUCH O TOM 4YTO OH



MPOCIYIIAJT HHCTPYKTAX MO TEXHUKE OE30MacHOCTH padOTHl B JTa0OPATOPUU M 00S3YeTCs BBITIOIHSITH
BCE€ IIYHKTBI UHCTPYKTAXa.

1. CTyeHThI He JOMYCKAIOTCS B JTA00paTOPHIO:

a/ rmocje 3BOHKa,

0/ B BepXxHe# oziexe.

2. CtyneHT AomycKaeTcsl K BBIIIOJHEHHIO paboThl TOJIBKO IMOCIE MPOBEPKH IpernojaBaTesieM
TOTOBHOCTHU CTYJCHTA.

['0TOBHOCTH CTYZIEHTa K BBIIIOJHEHUIO J1A00PaTOPHOM pabOThI COCTOUT B CIEAYIOLIEM:

a) MOJTHOCTHIO TOATOTOBIIEHA K cjaue Mpeabiaymas padboTa,

0) moAroTtoBieHa TeKymias paboTa, IMOATOTOBKA BKIIIOYAET: Ha3BaHHE pPalOTHI, CXeMy
YCTaHOBKH, paboure GopmMynsl U (QOpMYIBl IS pacdera IMOTPENIHOCTEH; MepedeHbh MPUOOPOB H
MPUHAIIISKHOCTEH (TEXHUUECKUE XapaKTEPUCTUKH 3aIIOJIHSIIOTCSA B J1a00paTopun); MepedeHb 3a1aHuil
Y TaOIUIIBI U1 IPSIMBIX U3MEPEHU;

B) 3HaHWE HKCIIEPUMEHTA U TEOPUH JAHHOM pabOThl B paMKaX OMUCAHUS paOOThI B MPAKTUKYyME
1 yuyeOHHKa 1Mo Kypcy o01en Gu3uKu.

3. CTyneHT He I0MyCKaeTCs K BBHIIIOTHEHUIO Pa0OThI, €CIH:

a) OTCYTCTBYET JIa0OpaTOPHBIN KypHAJ WM YKa3aHHBIE B TyHKTE 2-0 3a1KcH B HEM,

0) CTyZIeHT HE 3HaeT TEOPHH PadOTHl B PAMKaX TEOPETUYECKOTO BBEICHUS B MPAKTUKyME U HE
MPEJCTABISET OTYETINBO, YTO U KAKUM METOJIOM OH OYAET U3MEPATH;

B) MeeTcs 0oJiee OJJHOM HEeCAaHHON paboTHI;

T') HE IOJIFOTOBJICHA K caue Impeaplayias padoTa.

4. CTyAeHTbI, HEIOMYIICHHbIE K BBIMOJIHEHHUIO M0 I.I.1-a, 3, BBIMOIHIIOT paboTy B 3aUETHYIO
HEIeIO.

5. CtyneHTtam, MPONYCTUBIIMM 3aHATHS 10 YBa)KUTEJIbHBIM IPUYMHAM (MMeeTcs JOMYCK U3
JieKaHaTa), IpeJOCTaBUTh B TEUEHUE CEMECTpa BO3MOXKHOCTD BBITOJIHEHUS 1000 CBOOOHOM paboTHl,
HE BKJIIOYEHHOM B €ro MHIUBUAYAIbHBIN rpaduk. J{Jis 3Toro npenogaBarelib T0JDKEH B J1a0OpaTOpHOM
KypHaJle CTyIeHTa C/IeJaTh 3alkcCh C MPOChOOH JONMYCTUTh CTY/AEHTa B YA0OHOE JJIsl CTYJIEHTa BpeMs
K BBIIIOJIHEHUIO Pa0OTHI (yKa3aTh HOMEp paboThl, BEIOpaHHOU IpenoaaBaTesieM U3 MEHee 3aHAThIX, YTO
COOTBETCTBYET KOHILy criucka «I'paduk BeIoNHEHUs paboOT CTyAEHTaMU»).

6. B TedyeHue OAHOro 3aHATHS JONYCKAeTCs BBHIMOJHEHHE He Ooyiee 0AHOM nabopaTopHOIi
paboThI.

7. He nomyckaercs coBMecTHas paboTa 2-x W OOJIBIIErO YHUCIA CTYJEHTOB 3a OJHOM
YCTQHOBKOHM, €CJIM 3TO HE NPEAYCMOTPEHO METOJUYECKUMH YKa3aHUSIMU K BBIIOJIHEHHMIO JTAHHOMN
paboTHI.

[TpaBuiia BegeHus 1TaOOPaTOPHOIO KypHala CTyIeHTa.

1. B xagecTBe )KypHaja UCIOJIb3yeTCs TeTpaab OOJBIIETO pa3Mepa.

2. Ha TUTynpHOM JIHCTE JKypHaja MOJKHBI ObITh yKa3aHbl (haMUJIUS U MHHUIHAIBI CTYACHTA,
HOMEP TPYIIIIHIL.

3. Odopmnenue kaxaod pabOThl HAYMHAETCS C HOBOW CTpaHUllbl. CxemMbl U rpaduku
BBITIONHSIOTCS KapaHallloM, BCE 3alHCH JENaloTCi PYYKOM, AN TpadUKOB HCHOIB3YETCS TOJIBKO
MUJUTUMETPOBasi Oymara, rpadMKu BKJIEUBAIOTCS B BUJIE CTPAHUIIBI B JIAOOPATOPHBIN KypHAJ.

4. Ilpu ohopmiteHHH pabOTHI PEKOMEHYETCsI BBIICTISATh CTPAHUIIBI 1715 pacueTa. Ha pacdeTHbIx
CTpaHMIAX JOJDKHBI 0053aTEeIbHO MPUCYTCTBOBATH paboune (pOpMyIibl ¢ MOJACTAHOBKON PE3yIhbTaTOB



NpsIMBIX M3MEpeHUil U (pU3MUecKuX KOHCTAHT B OJHOW cucTeMe enuHull. Ha 3Tux ke crpaHHuIax
MIPOU3BOIUTCS PaCUeT MOTPEITHOCTEH.

5. Odopmienne paboOThl 3aBeplIacTCss HAUCAHWEM 3aKIIOUeHHUs. B 3aKiOYeHMH TOJDKHBI
COZIEP>KATHCS OTBETHI HA CIIEAYIOIINE BOTIPOCHI:

a) 4TO M KaKUM METOJIOM U3MEPSIIOCH,

0) pe3ynpraThl C aOCOJMIOTHOM UM OTHOCHTEIbHOM MOTPEIIHOCTSMH, JIOBEPUTEILHOM
BEPOATHOCTHIO;

B) aHAJIU3 PE3YJIbTATOB U MOTPEIIHOCTEH.

[Tpuem 3aueta no abopaTopHOM paboTe 3aKITI0YAeTCs B IPOBEPKE:

a) pe3yJbTaToB pabOTHI,

0) TOCTOBEPHOCTH PacCUY€TOB U UX COOTBETCTBUS MPSIMbIM U3MEPEHUSM

B) MPaBUILHOCTU TTOCTPOCHUS TPaUKOB,

) oopMIICHHS paOOTHI U 3aKJITFOUCHUSI.

11.  YYEBHO-METOJIMYECKHUE PEKOMEHIALIUU JJISI NPENOJABATEJEN

METOJIMYECKUE PEKOMEHJIALIMU JUIS TIPETTIO/IABATEJIEN

Mertonnyeckue peKOMEHJAlMM IpenojaBareissM ¢ YyKazaHueMm HauOosee 3(pQPEKTUBHBIX
CpPEeACTB ¥ METOJIOB 0Oy4UEHUSI.

1. OcHoOBHBIE NPUHLIUIIBI 00yUeHUs (pU3HKe

1. Ilemp oOyueHUss — pa3BUTh (PU3WUECKOE MBIIIICHUE, BBIPA0OTaTh (QHU3UUIECKOE
MHUPOBO33PEHHUE; MO3HAKOMHUTH C HACSIMH M METOJaMH (M3WYECKOH HAyKH; HAYYUTh MPHUMEHSTh
IPUHLUIBI ¥ 3aKOHBI JJIs1 PELIEHUs IPOCTHIX, HECTAHJAPTHBIX (PU3UYECKUX 3a/1a4.

W3znaras ¢pusndeckre uaeu 1 3aKOHbI, HY)KHO (pOpMUPOBaTh THANEKTUKO-MAaTePUATHUCTHIECKOE
MOHUMaHHE MUDA.

2. OOyueHue [OJKHO OpraHMYECKH COYeTarbcsi C BocnuTaHueM. HykHO pa3BuBaTh B
CTY/IEHTaX BOJIEBbIE KaueCcTBa U Tpyaoaooue. HeHaBs3uMBO, K MECTY IPUBUBATH 3JIEMEHTHI KYJIbTYpHI
MOBEJICHUsI. B 4acTHOCTH, mperogaBaTeNb OJHKEH JHMYHBIM MPHUMEPOM BOCIHTHIBATH B CTYIEHTAX
MYHKTYaJIbHOCTh M YBO)XKEHHUE K Uy)KOMY BPEMEHH: BXOJUTH B ayJAUTOPHIO CO 3BOHKOM, 3aKaHYHMBATh
3aHATUS TAKXKE CO 3BOHKOM, JaK€ €CIU JUIsl STOr0 NPUAETCS TpepBaThesi Ha moiryciose. [locie
(UHHUITHOTO 3BOHKA HAYMHAETCS JTMYHOE BpEMs CTYICHTA, MOCATaTh Ha KOTOPOE MpenojaBareib He
uMeeT Ipasa.

3. OOyueHue nMOMKHO OBITh HE MACCHUBHBIM (COOOIIMM CTYAEHTaM HEKOTOphIH 00BeM
uHpOpMaINY, PACCKaXeM, KaK PEelIaloTcs Te WIM MHbIE 3a/1auM), HO aKTUBHBIM — «CTYJEHT JIOJIKEH
ycBanBaTh MeToJbl camocTositenibHoro no3Hanus» (I1. I1. bronckwuiil). «VcTuHHOE 3HaHWE Bcerna
camoctosarenbHoy» (JI.H. Tomcroii).

«Haubonee 3¢ hekTUBHBIM cTOCOO0OM M3Yy4deHUsT (GUZUKHU SBISETCS CAMOCTOSTEIIEHOE PEIIeHUe
HETPUBHAIBHBIX 337a4. [IyTh K OTBETY — 3TO MHAMBHYaTbHBIN U YBIIEKATEIbHBIA HAYYHBIN MTOUCK, U
ATOT TBOPYECKHH MPOIIECC HEIb3sl 3aMEHUTh M3Y4YeHHEM perenTtoB pemenus 3aaau».(0.5. CaBdyeHko,
npeauciIoBue K KHure «3anaun no ¢pusuke», Hayka, 1981.)

4. HyxHO cTpouTh 00y4YeHHE TaK, YTOOBI B OBJIQJICHUU MAaTEpPHaJIOM OCHOBHYIO pOJIb UTpaiia
namsTh JIOTHYEecKas, a He QopmaibHas. 3allOMHHAHUE JIOJDKHO JOCTUTAaThbCs dYepe3 TIIyOoKoe
noHuManue. Hempumupumo OopoThesi ¢ ««3yOpexkoit». Pu3uKa [0MKHA TNpeAcTaBaTh Iepes
CTy/ICHTAaMH HE KaK HEKOTOPHIH 00BbeM HH(OpMAIUU, KOTOPHIA HY)XHO 3allOMHHTH, a KaK yMHas,
JIOTHYHAs M KpacuBas HaykKa



5. OmHO W3 BWKHEWINWX YCIOBHUU YCIIENTHOTO OOY4YeHHsS — CYMETh OpraHW30BaTh PabOTy
crynenToB: «llemaror gomken ObITh XopomuM opranuzaropom» (ILI1. bruonckuit).

6. OTHoOLIEHUE MpenojaBaTeis K CTyJAEHTaM JOJDKHO HOCHUTh XapakTep J00poXesiaTenbHON
TpeboBarenbHOCTU. [Iyisi cTUMynUpoBaHUS pabOThl CTYACHTOB HYXHO HCIOJB30BATH IOOLIPEHHE,
oJ100peHue, MoXBay, HO He MOpULlaHue (TTOPULIAaHNE MOXKET MPUMEHSATHCS JIMIIb KaK UCKIIIOUYEHUE).

[IpenogaBarens JoMKeH OBITH AJI CTYIEHTOB JAOCTYNHbIM. He crapaiiTech BBIMISIETH
BCE3HAIOIIMM U HETOTPEHIMMbIM, HE CTBIIUTECHh MPU3HABATHCS B OMIMOKAaX WJIM HE3HAHUH 4Yero-iubo.
DTO HE YPOHUT, HO, HAIPOTUB, YIPOUYUT Balll ABTOPUTET.

«OIIHUM U3 OCHOBHBIX MPHUHIIMIIOB JTOJKHO OBITh BHYHICHHE y4alleMYCsl YBEPEHHOCTH B €O
COOCTBEHHBIX CHJaX M MoMouM emy Korzga 3to HeoOxomumo» (JILJ. KynpsBue. Msiciu o
COBpPEMEHHOI MaTemaTHke u ee uzydeHuu. Hayka, 1977).

«[IpenogaBarenb, BUIS, YTO CTYJACHT HE CIIPABIIACTCS ¢ TpeOyemoil paboToil, 4acTo MPUXOIUT
K YO@XIEHUIO, UTO TaKOMY CTYACHTY HELEeIeco00pa3Ho MPOJODKaTh 00y4eHHe B MHCTUTYTE, YeM U
00yCIIOBJIMBAETCA BCE €ro JaibHeiliee OTHOIIEHHE K 3TOMY CTYICHTY, KOTOpOE€ B Iy4llleM cly4ae
MOXHO BBIPa3UTh CJIOBAMH «MaxHyJ Ha Hero pykoi». llo-Hacrosimemy, mpenojaBareiab € 3TOrO
MOMEHTa HEe UMEET y>K€ MOPaJIbHOTO MpaBa MpoJoiKaTh 00y4EHHE 3TOTO CTYJAeHTa, 00 HAYYHUThb, KaK
MIPaBUJIO, MOKHO TOJIBKO TOT/Ia, KOTJ]a BEPUIIlb, 4TO MOXelTb 3To caenarb» (JI.JI. Kyapssues).

7. «HeoOXoaum peryisipHBI KOHTPOJIb HaJ paboTol CTyaeHTOB. [IpaBUIIBHO MOCTABIICHHBIH,
OH IIOMOTaeT UM OPraHHU30BaTh CUCTEMATUYECKHME 3aHATH, a IPENOJaBaTEI0 — OKa3aTh CTYACHTY B
HY>XKHBIH MOMEHT HeoOxoaumyto nomouisy» (JI.JI. Kynpsisies).

2. Meronndeckne peKOMEHIAIMK K IPOBEACHUIO JIEKLIUH

l.IlogroroBka k nexuuu. Cpasy Iocie NPOYTEHHsS OUYEPENHOM JIEKUMU HaJ0 Ha4yMHATh
HNOJArOTOBKY K cienyromeil. CoctaBuTh IUlaH (HE KOHCHEKT!) JIEKIMH, B KOTOPOM yKa3aTb, Kakue
BOMPOCHl M B Kakoil MOCIIeAOBAaTENbHOCTH OyAyT H3/aratbesi, Kakue IEMOHCTpAllUd U B KaKoM,
«mecTe» OynyT nokaszansl. He crienyer neperpykarh JIEKLIHIO JEMOHCTPALUSIMHU — ONITUMAJIBHOE YHUCIIO
JI€MOHCTpPAlLUN, KaKk MpaBWiio, paBHO 3-5. JleMOHCTpanuu JOJIKHBI ObITh 00S3aTENbHO K MECTY U C
OOBSICHEHHEM CYTH IEMOHCTPUPYEMOTO SBJICHUS.

[TonbITaThCsl, HE 3aryiApiBasi B KHUTY WJIM KOHCIIEKT, MPOJIENaTh HEOOXOAWMBbIE BBIKIAIKH.
Korna 3to He ynaercs, Hy’)KHO BOCCTAaHOBUTh B IIAMSTH MaTepuai JIEKIUH 10 KHUT€ WIN KOHCIIEKTY U
CHOBA ITONBITATHCS MPOJENIATh BBIKIAIKH CaMOCTOATENbHO. Eciin 1o ucreuenuu 1-2 nHel BaM ynaercs
npojesnaTh BBIKJIAAKH, 0€3 KakuX — JIMOO 3aTpyJHEHUH, MOXKETe OBbITh YBEPEHHBIMHU, YTO BO BpeMs
JIEKIIUH BbI HE COOBbETECH.

Jlanee cnenyer 03HaKOMUTBCS € TEM, KaK U3JIaraeTcsi COOTBETCTBYIOIINN BOIIPOC B HECKOJIBKUX
3aCIyKUBAIOLUX JOBEpPHUS Y4EOHBIX IOCOOMSIX, MOCIE Yero HAacTylmaeT caMmblii Ba)KHBIM J3Tarn
MOATOTOBKU — OOyMBbIBaHHE MaTepHasia. DTOT 3Tall B OCHOBHOM COBEpIIAeTCAd HE 3a MUChMEHHBIM
CTOJIOM, @ BO BpeMsI IIPOTYJIOK, [TOE3/10K B TOPOACKOM TPAaHCIOPTE, B MOJIycHE U T. 1. HakanyHe nHs,
Korja OyAeT YuTaTbCsl JIEKIUs, HY)KHO BHUMATEJIbHO MPOYECTh BECh OTHOCSIIUNCA K TeMe JIEKLUU
MaTepHal, colepKalniics B yaeOHHKe.

YeM JEKTOp MEHBILE «CUMIIATU3UPYET» TEME JIEKLIUHU, TEM TIIATEIbHEE JOJKEH €€ TOTOBUTD.
Hano ymers cebst chepxuBarh — coONIIOJaTh HEOOXOAUMYIO MPOMOPLHUI0 MEXKAY JTIOOMMBIMH U
HEJIIOOUMBIMH pa3zieslaMH IPOrpaMMbl.

Ha nexnuio Hy)XHO MATH, OE3yKOPU3HEHHO Biajes MarepuanoM. [1moxo moaroroBuBLIMIiCS
JEeKTOp OyAeT AyMaTh HE O TOM, KaK 3aMHTEPECOBaTh U yBJI€Ub CIIyIIATeNIeH, a OnacarbCsl, Kak Obl He
3a0BITh KaKOM-TMOO0 BBIBOJ WIIH (YOPMYIIUPOBKY.



2. Xapaxktep nekiuu. [ToIMHHBIA TTejaror He «O0TOBIBAET HOMEP», a UJIET Ha JISKIIHIO, KaK Ha
npasaHuk. Kaxaas Jiekuus J0JKHA YUTAThCs HENPUHYKICHHO, «HA MoAbeMe». Eciu BaM BO Bpems
JEKIMH CKYYHO, TO CIyIIaTeIsIM B JECATh pa3 cKyuyHee. MOHOTOHHOE, OECCTpacTHOE, «3aHYAHOE»
YTEHHE JIEKIUI COBEPILEHHO HEJIOYCTHUMO.

Jlekuu AOJDKHBI OBITH AMOIMOHAIBHO OKpameHHbIMH HyXHO yBiekaTh ciymiartenei cBoei
YBIJIEYEHHOCTBIO. BbIpaxaTh yIMBIEHHE M BOCXUILEHHE IMOIY4YE€HHBIMU pe3ynbraTamu. OOpaiath
BHUMaHME Ha MX MPOCTOTY (€cau HE MMEEeT MECTO MPOTHUBHOE), CUMMETpUIO, Kpacoty. IIpennaraTs
CIIyILIATEIsIM IIONBITATbCA IPEACTaBUTh, YTO MHCIHBITHIBA] TOT WIM WHOM YYE€HBIH, CIHCIIABILNNAN
OTKDBITHE.

W3BecTHblil cBouM MactepcTtBoM JiekTop A.Il. MuHakoB roBopui, 4YTO MeAaror JOJDKEH
YyBCTBOBAaTh JKU3Hb ayJIUTOPUU U «COBEPLIAET JIEKI[MIO» BMECTE C HEIO, a HE Mepe] HElo, IepexuBas
KKl pa3 IpU M3JI0KEHUM JJTAaBHO HM3BECTHOIO €MY MaTepuana BCIO CBEXECTb M HOBHU3HY €rO
[IEPBOT'O BOCIPUSTUSD.

«O0y4yeHue JO0MKHO OBITh MOCTPOEHO TAKMM 00pa3oM, 4TOObl B €ro Mpolecce ydalluics,
[oJIydass 3HaHUSA, YIOMBIBUICS M BOCXMILAJICS MYAPOCTBIO T€X, KTO IPUHEC JIIOIAM 3TH 3HAHUS.
VYauBnssics M BOCXMILAICA TapMOHHMEW (a TaM, TJe ee HeT, YyIUBIUICS JAUCTapMOHHHU) BelIeH, ¢
KOTOPBIMH €r0 3HaKOMSAT, 4TOObI OH IO CYILECTBY OLICHHMBAl CMBICI M 3HAYEHHE MPUOOpETaeMBbIX
snanuit» (JI.J. Kyapssues).

OdueHb OIBITHBIN, TBOPYECKU PAOOTAIOMINNA JEKTOP MOXKET IO3BOJIUTH Cce0€ BO BpeMs JICKIHH
uMIposu3anuio. OJHaKo 3TO JOMYCTUMO JIMIIb HA OCHOBE 0E€3yKOPHU3HEHHOT'O BJIA/ICHUS U3J1aracMbIM
MaTepUaIOM.

YuTas NEKUUI0, HY)KHO CTPEMHUTBCS OyIUTh MBICIb, pacCyXIaTb BCIYyX, BOBJIEKas B 3TOT
nporecc cryaeHToB. Korga ObiBaeT, BO3MOXHO, IpejylaraTh CTYACHTaM COOOpPa3UTh, KAKUM MOKET
OBbITb HCKOMBIH pe3yJbTar.

JUis 0)KMBJIEHUS U3JI0KEHUS M pa3psiiKK Mosie3Ha myTka. OHaKo He CleAyeT, 310yHoTpeoss
IIyTKaMH, IpeBpalaTh JeKIUI0 B Oanaras.

OrpomHOe 3Hau€HHE MMEET KyJbTypa peud. CoBEepIIEHHO HEIOMYCTUMBI CIOBa — Mapas3uThl,
CJIOBA — COPHSIKM: BOT, 3HAUMT, TaK CKa3aTh U T. I1. Hempruemiema cOuBUMBasi, HECBSI3HAS PEUb.

3. Texnuka yreHus. B Hauane jnekuuu HY)KHO AaTh KpaTKoe BBEACHHE, aHHOTAIIMIO, 0030p s
OpUEHTHPOBKU. Pacckazath o yem OyaeT peub, 4TO M Kak OyAeT BBIICHEHO WM moisiyueHo. VHaue
CTY/IEHTBI «3a JIEPEBbSIMHM HE YBHJIAT Jieca». 3aKOHYMB H3JIOXKEHHE, KaKoro- JMOO BOIpoOca, JaTh
pestoMe, 0003peTh CIETaHHOE.

B xoze nekiuu Hy)XKHO yKa3blBaTh, YTO M B KaKOM BHUJE CTYJIEHTY HYXXHO OyleT MOMHUTb
Hau3yCcTh, U B 0COOEHHOCTH, YTO HE HAJI0 CTPEMUTHCS 3aoMHUTh. Hy)XHO mpenocTeperarb CTyI€HTOB
OT «3YOpEXKHW», B YaCTHOCTH JAEMOHCTPATUBHO CIHCHIBaTh (WJIM JA€NaTh BHJ, YTO CIHCHIBAETE) C
OyMaXKu Ha JIOCKY T€ (POpMYJIbI UM YHUCIIOBbIE 3HAYEHUSI, KOTOPbIE HE CJIEyET 3alIOMUHATD.

Yuras JeKuio, Hy’KHO Bce BpeMsi 3a00TUTCS, YTOOBI BaC TOHUMAJTH.

['oBOpUTH TPOMKO, BHSTHO, pa3dOpuUMBO, MUCATh KPYIHO, aKKypaTHO M 4yeTko. CrieauTh 3a
TEeMIOM uTeHHsI. TeMIl JoKeH OBITh 10CTaTOYHO YMEPEHHBIM JJISl TOTO, YTOOBI CTY/IEHTHI yCIeBalu
CIIEIUTh 3a XOAOM pacCyXJECHHH W 3allUChIBaThb OCHOBHOE, U BMECTE, C TEM JOCTATOYHO >KHUBBIM,
4TOOBI HE BOLIAPUIIACh CKYyKa.

He nano Geratb mepen MTOCKOH, MENBTEIINTh MEpea CTyIEHTAMU — 3TO MEIIAET CIIyIIaTeNsM
cocpenoTouuThes. BmecTe ¢ Tem He cienyeT ynoio0auBaThCs UCTYKaHY.

4. CooTHolIeHUE JIEKIINH ¢ yueOHUKOM. B jexnuu u yyeOHHMKe paccMaTpHUBAIOTCS OJHU U Te
K€ BOIPOCHL, HO B Pa3HBIX paKypcax U pa3IMYHBIMHU BBIPA3UTENbHBIMU CpelCTBaMU. B oTinume ot
yueOHUKa B JIEKLIIUU HCIOJB3YIOTCS KECThl, MUMHKA, Ooyblas cBOOOAA U BBIPA3UTENILHOCTh PEYH,



JIEMOHCTpalMu. B M3BECTHOM CMBICIE MOXKHO CKa3aTh, YTO JIEKIMs M Y4eOHUK He QyOIupyroT, a
JOTIOJIHAOT APYT Apyra.

A.Il. MuHaKkoB pacckasblBal, YTO «3HAMEHUTHIN ['acriap MoOHXK... COCTapUBILNCH, IIPEKPATHII
YTEHUE JICKIMH, XOTsA ObUI COBEPUICHHO OOApbIA. SI, TOBOPUT, HE MOTY TaK >KECTHKYJIMPOBATh, KAaK
paHblle, s MOTEpsul CBOM kecT. (A OH yuTald Teopuio nmoBepxHocTel.) Takoe orpomMHOE 3HAUEHUE
IIPUIaBAJl YETIOBEK JKECTY, YTO Ja)Ke IIEPeCcTall YUTaTh JIEKINN ! ».
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