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

NUHCTUTYT OBLIEN [TPO®ECCUOHAJIBHOU IO OTOBKHU

KA®EJIPA OBIIEN ®U3UKU

OAOBPEHO

HTC UHTOJI TIpotokon Ne2 ot 26.04.2023 r.

YMC UOTUC IIportokon Nel ot 26.04.2023 .

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

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

OBILIA ST ®U3UKA (MOJIEKVJISIPHA S ®U3UKA 1 OCHOBBI CTATUCTUYECKOM

TEPMOJNHAMUKN)
HanpaBnenue noaroToBku [1] 14.05.04 DnexkTpoHUKa U aBTOMAaTHKa (PU3HUECKUX
(cmennanabHOCTD) YCTaHOBOK

[2] 12.03.04 buoTeXHMYECKHE CUCTEMBI U TEXHOJIOTHH
[3] 03.03.02 ®usuka

[4] 15.03.04 ABTOMaTH3aIMs TEXHOJIOTHYECKUX
MIPOLIECCOB U MPOU3BO/ICTB

[5] 12.03.01 ITpubopocTpoeHme

[6] 14.03.02 SnepHble Gu3uKa U TEXHOIOTUN

[7] 15.03.06 MexaTtponuka u poOOTOTEXHHUKA

[8] 11.03.04 DnekTpoHUKA U HAHOAJIEKTPOHUKA

[9] 14.05.02 ATOMHBIE CTaHIIMU: IPOESKTUPOBAHHUE,
AKCIUTyaTaIus 1 HHKUHUPHUHT

[10] 12.03.03 doTonuka 1 onTOMHPOPMATHKA
[11] 03.03.01 IIpuknaagHbie MaTeMaTUKa U GpuU3nKa
[12] 14.05.01 SAnepHble peaKTOpbl 1 MaTEPUAIIBI
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AHHOTALMS

JucuumumHa "OOmas ¢usznka (MoJekyispHas (U3MKa U OCHOBBI CTATHCTUYECKOM
TEPMOJIMHAMUKHN)" OTHOCUTCS K 00s3aTEIBHOM YacTU €CTECTBEHHOHAy4yHOTo MoxayJsisi. [IpenomaBanue
Kypca peanu3yercsi 4epe3 TpH BHJIA 3aHATHHA: JIEKIUH, TPAKTHYECKUE 3aHATHS W (U3NISCKUN
npakTukyM. OCHOBHBIMH IIEJISIMH OCBOCHHS YYeOHOW TUCIMIUIMHBI SIBIsIETCS (popMUpOBaHHE Y
CTYJEHTOB IIEJIOCTHOM CHCTEMBI B3IJISIIOB Ha YCTPOMCTBO OKpY)KAIOIIEr0 MHUpa, HAy4HOTO METoja
MBIIJICHHSI, AEMOHCTpalus BeAyleil ponu (u3ukd B mpoiecce MO3HaHWS Mupa. B pesynbrare
OCBOGHHUS JUCIMIUTUHBI CTYACHT IOJDKEH MOJYYUTh 3HAHHS 1O OCHOBHBIM TOHSTHSIM U 3aKOHaM
MOJICKYJISIPHOM (PU3UKH, KITACCUUYECKON TEPMOAMHAMUKN U SJIEMEHHTAMHU CTATUCTHYECKOW MEXAaHUKH;
yMeTh (HOpMyTUpOBaTh M NPUMEHATH OCHOBHBIC 3aKOHBI W YpPAaBHEHHS MOJEKYJSIpHOU (pu3mkw,
KJIACCUYECKON TEPMOJMHAMUKN M CTATHUCTHYECKOM MEXAaHUKH JJISl pEIICHUs MPAKTHUECKUX 3a7ad.

1. IEJIN U 3ATAYA OCBOEHHMS YYEBHOM JJUCHUILJINHBI

Hucuunnuna "OOmas ¢usuka MosekyispHas (pu3uka UM OCHOBBI CTaTHUCTUYECKOU
TEPMOJMHAMHKHN)" OTHOCUTCS K 00s3aTEIHbHOM YacTH €CTECTBEHHOHAYy4yHOTO MoAayJisi. [IpenomaBanue
Kypca peanu3yercss 4epe3 TpHU BMJA 3aHATHH: JIEKUUH, NPAKTUUYECKUE 3aHATHS U (U3NYECKUN
IPAKTUKYM.

Jlexu SBISIOTCSI OCHOBHBIM M BeyIIUM BUJIOM 3aHATUH. Ha HUX narorcst 6a30Bble 3HaHUS 110
mucuuruinHe "O0mas gusnka MonekysipHas ((pU3MKa 1 OCHOBBI CTATUCTHYECKONW TEPMOIUHAMUKHN)".

IIpakTrueckue 3aHATHsI IPEAHA3HAUYEHBI JUIS pealu3alii Ha IPaKTUKE TEOPETUUECKUX 3HAHUM,
MOJTy4aeMbIX Ha JIGKIUAX. B pe3ynbraTe NpakTH4YeCKUX 3aHATHH y CTYICHTOB (DOPMUPYIOTCS yYMEHUS
pemaTh pu3nyecKue 3aauu, MPUMEHSIST METO/Ibl MATEMAaTHIECKOTO aHaJIM3a U MOJICITUPOBAHHSL.

JlaGopatopublii  (u3MuUecKUil MPAKTUKyM IO3BOJISIET MPJAEMOHCTPUPOBATH  CTYJIEHTam
¢u3nyeckue 3aKOHbI, M3YUYEHHbIE HA JIEKUUAX M NPAKTUYECKUX 3aHATHUAX, pPa3BUTb HABBIKU
IUTAHUPOBAHMSI SKCIIEPUMEHTA, MPUOOPECTH HABBIKK: pabOThI C pa3IMYHBIMM Mpubopamu, 00pabOTKU
IIOJIyYE€HHBIX JAHHBIX, aHAJIW3a U IIPEICTABICHNS PE3YJIbTaTOB SKCIIEPUMEHTA.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

JlanHast yueOHasi TUCHIUIUIMHA BXOIUT B 00pa30BaTENbHBIN €CTECTBEHHOHAYYHBIH MOY b

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIJTAHUPYEMBIE PE3YJIbTATbBI
OBYUYEHUA

YHuBepcanbHbIe H(WIK) o01enpodeccHoHaTbHbIE KOMITETCHIIUHN

KO,I[ N HAUMCHOBAHUC KOMIICTCHIIM KO,I( H HAMMCHOBAHUEC MHAUKATOPpa JOCTHUIKCHUS

KOMIIETEHIIH
VK-1[2,3,4,5,6,7,8,10,11] — 3-VK-112,3,4,5,6,7,8, 10, 11] — 3nare: MmeToauku cOopa u
Crnioco0eH oCyIecTBIATh TOUCK, 00paboTKK MHPOPMALIMH; aAKTyaJIbHBIE POCCUHCKUE
KPUTHYECKUH aHAIU3 U CUHTE3 3apyOeskHble HICTOUHUKU MH(OpMaIun B chepe

nH(pOpMAaIIUU, TPUMEHSATh CUCTEMHBIN | TPodecCHOHALHOM e TEIIbHOCTH; METO/ CUCTEMHOTO
MOJIXOJT JUTS PEIICHUS TIOCTABJICHHBIX | aHaIM3a
3aja4 V-VK-1[2,3,4,5,6,7,8,10, 11] — YMeTh: NpUMEHSITh




YK-111,9, 12] — Criocoben
OCYILECTBISATh KPUTHYECKUI aHAIIN3
POOJIEMHBIX CUTYallMi Ha OCHOBE
CUCTEMHOTI'0 II0JIX0/1a, BbIpaOaThIBATh
CTPATETHUIO NEUCTBUI

VKE-1[1,2,3,4,5,6,7,8,9, 10, 11,
12] — Cnoco0eH BCcoIb30BaTh
3HAHUS €CTECTBEHHOHAYYHBIX
AUCHUIUINH, IIPUMCHATH MCTOABI
MaTeMaTHYECKOr0 aHaJIn3a 1
MOJICTTUPOBAHUS, TCOPETHUECKOTO H
AKCIIEPUMEHTATILHOTO UCCIIEeIOBAHUS
B ITOCTABJICHHBIX 3aa4ax

METOJIMKH IOKCKa, coopa 1 06paboTKH UH(OpMALIH;
OCYIICCTBIIATh KPUTHUSCKHUN aHAIM3 M CHHTE3 HH(POPMAITUH,
MOJIy9€HHOM U3 Pa3HBIX HCTOYHUKOB
B-VYK-112,3,4,5,6,7,8, 10, 11] — Bmaners: meTogamu
MoucKa, cOopa M 00pabOTKH, KPUTHIECKOTO aHAIH3A U
CUHTE3a HHPOPMAIIH; METOMKOW CHCTEMHOTO ITOIX0,1a JJIs
pelIeHUs TOCTaBIEHHBIX 3a1a4

3-VK-1[1, 9, 12] — 3HaTh: METOJIbI CUCTEMHOTO U
KPUTHYECKOTO aHalIN3a; METOJIUKH pa3pabOTKU CTpaTeTuu
JEHCTBUI JIs BBISIBIICHUS U PEIICHUSI TPOOJIEMHON CUTYalluu
V-VYK-1[1,9, 12] — YMeTh: npuUMeHSATH METOABI CHCTEMHOTO
MOAX0/Ia M KPUTUYECKOTO aHaIN3a MPOOIEMHBIX CUTYaIUi;
paspabatbIBaTh CTPATETUIO AEHCTBUM, MPUHUMATD
KOHKPETHBIE PEIICHUS ISl €€ peain3aluu

B-VK-1[1, 9, 12] — Bragers: METOA0IOTHEH CUCTEMHOTO U
KPUTHUYECKOTO aHAIHM3a MPOOIEMHBIX CUTYAIlHi; METOAMKAMH
MTOCTAaHOBKH IIEJTH, OTIPEIEIICHHS CIIOCOOOB €€ JOCTHIKEHUS,
pa3paboTKu CTpaTeruii JecTBHiA

3-VKE-11[1,2,3,4,5,6,7,8,9,10, 11, 12] — 3Hath:
OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYYHbBIX TUCIUIUINH,
METO/Ibl MATEMaTUYECKOI0 aHaIN3a U MOACINPOBAHNUS,
TEOPETUYECKOI0 U IKCIEPUMEHTAIBHOIO UCCIIEJOBAHUS
V-VKE-111,2,3,4,5,6,7,8,9, 10, 11, 12] — ymers:
HCIOJIb30BaTh MaTEMaTUYECKHUE METO/Ibl B TEXHUYECKUX
IIPWJIOKEHHUSAX, PACCUNTHIBATH OCHOBHBIE YHCIIOBbBIE
XapaKTEPUCTUKU CITy4yallHbIX BEJIMYUH, peIIaTh OCHOBHbBIE
3a/1a4l MaTeMaTU4YECKON CTaTUCTUKH; PEIIATh TUIIOBBIE
pacueTHble 3a/1a4n

B-YKE-111,2,3,4,5,6,7,8,9,10, 11, 12] — B1aners:
METOJIaMU MaTeMaTUYECKOT0 aHaJIu3a U MOJIEITMPOBAHMUS;
METOJIaMU PELIEHU 3a7a4 aHaJIN3a U pacueTa XapaKTEpUCTUK
(hu3MYECKUX CUCTEM, OCHOBHBIMU ITpUeMaMu 00paboTKu
9KCHEPUMEHTAIbHBIX JTaHHBIX, METOAAMHU PAOOTHI C
MPUKJIAIHBIMU IPOrPAMMHBIMH NPOTyKTaMHU

4. BOCIIUTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

Hanpasnenus/nienu
BOCIIUTAHUA
HNuTennextyanbHoe
BOCIIUTAHHUC

3amaun BocriuTaHus (KOJ)

Co3pnanue yciaoBuid,
00ecreunBaroIInX,
(dhopMHUpOBaHHE KYJIbTYPHI
ymcTBeHHOro Tpyaa (B11)

BocnurarenbHbIN TOTEHITHAT JUCIIATIIINH

Hcnons30BaHue BOCITUTATEILHOTO
noTCHIMaIa AUCHUIIIIMH T'YMaHUTAapHOTO,
€CTECTBEHHOHAYYHOTO,
o0menpodeCCHOHATBHOTO U
podeCcCHOHATBHOTO MOYJIS IS
(hopMHpOBaHUS KyJIBTYPbl YMCTBEHHOTO
Tpy/ia MOCPEICTBOM BOBJICUCHHS
CTYACHTOB B y‘-Ie6HBIe HCCIIECA0BATCIIbCKUEC
3aJ[aHusl, KypPCOBbIC paOOThI U JIp.




[IpodeccuonansHoE 1
TPYyIOBOE BOCIIUTAHHUE

Co3znanue ycioBui,
00ecIeYnBaronux,
(dbopMupoBaHUE TITyOOKOTO
MOHUMAaHUS COLMAITBHOMN
poiu mpodeccun,
MO3UTUBHOM M aKTUBHOM
YCTaHOBKHU Ha IEHHOCTH
n30paHHON
CHELHUATbHOCTH,
OTBETCTBEHHOTO
OTHOLIEHUS K
poQeCCHOHAIBHON
JesTeabHOCTH, Tpy Ly (B14)

1.Mcnonbp3oBaHue BOCIIUTATEILHOTO
IIOTCHIOUAaJIa AUCIIUIIJIINH
€CTeCTBEHHOHAYYHOTO U
o0menpo¢ecCuOHAIBHOTO MOTYJIS JUIS: -
(hopMUPOBaHUS TO3UTUBHOTO OTHOIIEHUS K
npodeccun nHxeHepa (KOHCTPYKTOpa,
TEXHOJIOTa), TOHUMAHHUs €€ COLUAIbHON
3HAYMMOCTHU U POJIU B OOIIIECTBE,
CTpEMIJICHHS CJIe0BaTh HOpMaM
poeCCHOHATFHON 3TUKU TIOCPEICTBOM
KOHTEKCTHOT'O 00yUeHHUs, peLIeHUS
IMPAKTUKO-OPUCHTHPOBAHHBIX
CUTYallMOHHBIX 33/1a4. - HOPMUPOBAHUS
YCTOMYMBOTO MHTEpPECA K
npoeCCUOHATIBHOM 1€ TEIbHOCTH,
CIIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICIIUTh, TOHUMATh
3HaYMMOCTb MTPOPECCUU TIOCPEICTBOM
OCO3HaHHOTO BHIOOPA TEMATUKHU MPOEKTOB,
BBITTOJTHEHHSI TPOEKTOB € TIOCIIETYOIIEH
myOIMYHOM Npe3eHTanueil pe3yabTaToB, B
TOM 4HCJIE€ 000CHOBAaHUEM UX COLIMAILHOMN
Y IPAKTHYECKON 3HAUMMOCTH; -
(hopmMupoBaHUs HABHIKOB KOMAaHTHON
paboThl, B TOM YHCIIE peaan3aun
pa3IUYHBIX IPOEKTHBIX posel (uuep,
WCIIOJTHUTEIb, aHAIUTHUK U TIP.)
IOCPEACTBOM BBITTOJIHECHUA COBMECTHBIX
npoekToB. 2.Mcnonbp3oBanue
BOCIIUTATEIHHOTO ITOTCHIINAIIA
JTUCHUIUTNHBI « DKOHOMHKA M YIIPaBICHUE B
MIPOMBIINIJICHHOCTH Ha OCHOBE
WHHOBAIIMOHHBIX MOJXOJ0B K YIPABICHUIO
KOHKYPEHTOCIIOCOOHOCTBION,
«¥Opuanyeckre OCHOBBI
poeCCUHANBHON eI TeTbHOCTI JUIS: -
(hopMUpOBaHHS HABBIKOB CUCTEMHOTO
BUIACHUA POJIM U 3HAYUMOCTH BI)I6paHHOI71
npoeccuu B COLUATbHO-DKOHOMUYECKIX
OTHOIICHHUAX Yepe3 KOHTEKCTHOE
o0yueHue

S. CTPYKTYPA M COJEPKAHUE YYEFHOM TUCIUATLIUHBI

Paznensl y‘le6H0ﬁ JUCHUIIIMHBI, UX 06’LCM, CPOKH U3YUCHU U (pOpMLI KOHTPOJIA:
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Mexanunueckue (100) 1,
KOJIEOAHHS, V-
«MounekysipHas VYK-1,
¢bu3MKa W  OCHOBBI B-
CTAaTUCTUYECKOM VK-1,
TEPMOJIUHAMUKWY. 3-YK-

Hmoeo 3a 2 Cemecmp 30/60/30 50

KonTpoabHbie 50 2 V-
MeponpusiTust  3a 2 YK-1,
Cemectp B-

YK-1,
3-VK-

* — COKpallleHHOE HaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamioB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT H
(unn) 3K3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3zelioB:

0O003ua | [Tos1HOE HAMMEHOBAHME
YeHHe

I3 JlomarHee 3aganue

KH KonTposib 1o uroram




K.p KoHTpoJibHast paboTa
€) DK3aMeH
KAJIEHIAPHBIN IIAH

Henean | Temsbl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,

U yac. , yac. yac.
2 Cemecmp 30 60 30

1-7 Mexanunka. MexaHnueckue Kojie0anusi 14 28 0

1 Koueboanus Bcero ayiutTopHbIX 4acoB

O61ue cBeeHus o konedanusx. Manele KojaeOaHusl. 2 | 4 [0
KommnnekcHsle uncina. JIuneiinsie quddepenunanbable Ownnaiin
YpaBHEHUSI BTOPOI'O NOPSKA C OCTOSIHHBIMU 0 0 0
KO3 pULIHEHTaAMU.
CBobOoaHbIe KoeOaHusi cucteMbl 0e3 TpeHus. ['apMoHnueckue
KosiebaHus. AMIUIMTY/1a, 4acToTa U ¢a3a kojaeOaHust. DHeprus
rapMOHHYECKOro kosiebanus. MaremaTuueckuit v puznyeckuit
MasiTHUKH.

2 CaoxeHue KoJie0aHUI 0THOTO HaNpaBJeHus. 3aTyxawmue | Bcero ayauTopHbIx 4acoB
KoJieOaHus 2 | 4 [0
Crnoxxenue koyieOaHUN OJHOTO HampaBlieHus. BekropHas Owunaitn
nuarpamma. buenus. CrnoxeHre B3aMMHO NMEPIEHAUKYIAPHBIX | () 0 0
Kosie0aHui.
3aryxatomue konebanus. Koapunment 3aryxanus.

Jlorapudmuuaeckuit fekpemMeHT 3aTtyxanus. JJo0OpoTHOCTH
KoJsie0aTenbHOM CUCTEMbI. ATIEpUOIUYECKOE BH)KEHUE.
ABTOKOJIE0aHUSI.

3 Boiny:x1eHHbIe KoJ1e0aHNs Bcero ayiuTopHbIX 4acoB
Breinyxxnennsie konebanus. Pesonanc. Pezonancusle kpuBbie. | 2 | 4 | 0
[TapameTpudeckuil pe3oHaHC. Omnunaiin

0 |0 |0

4 ATOMHO-MOJIEKYJISIPHOE CTPOeHHe BellecTBa. JeMeHThI Bcero aynutopHbIX 4acoB
TEOPHH BEPOSITHOCTH 2 | 4 [0
ATOMHO-MOJIEKYJIIPHOE CTPOEHUE BellecTBa. Macchl u OHnaiin
pa3mepsl MoJieKyJ1. OLieHKa Yyuciia MOJIEKyI B eAMHUIE o0bemMa | () 0 0
1 MEXMOJIEKYJIIPHBIX PACCTOSHUN. DHEPrusl B3aUMOAEUCTBUSA
MOJIEKYJI KaK (YHKIUS PACCTOSHUS MEX1y HUMHU.
Makpockonuueckas cuctema. [loacucrema. JlunaMuueckuii
MOJXO0/1 K ONUCAHUIO MAKPOCKOIIMUECKOW CUCTEMBI.
MuxkpococTosiHuE (Ha IpUMEPE 0JTHOATOMHOTO ra3a).
Makpockonuyeckue napamMeTphbl: YUCIIO0 YaCTHLL, 00bEM,
BHYTPEHHSS YHEPT U
XaO0TUYHOCTb JBMXKEHUS MOJIEKYJI U (PIIyKTyallu
MaKpOCKOIIUYECKUX [1apaMETPOB MOJCUCTEMBI.
Craructuueckuit ancam6iab. OnpesieneHre BEpOsSTHOCTH €
MTOMOUIbIO CTATUCTUYECKOTO aHCcaMOuIst. DyHKIUS
pacrnipenienenusi. CBONHCTBa BEpOATHOCTH. Y CIIOBHE
HOPMHUPOBKH. T€OpeMbl CII0KEHUS 1 YMHOKEHUS
BEpOSITHOCTEH. BrIunciieHne CpeJHUX U UX CBOWCTBA.

5-6 CraTuctuyeckas ¢pusuka u geHOMEeHO0JIOrHYecKas Bcero ayiuTopHbIX 4acoB




TEPMOAUHAMMKA
TepmonnHaMHUeCcKue BEIUUYHMHBI KAK CPEITHUE 3HAUCHUS
MaKpOCKOIMYECKUX NTapaMeTPOB. MaKpOCKOIMYECKOe
coctosinue. PaBHoBecHOe cocTosiHue. Bpems penakcanuu.
KBasucraruueckuii nporecc.

Brruncnenue TepMOIMHAMAYECKUX BETMYUH C TTIOMOIIBIO
¢dbyHKIMHM pacnpeaeneHus. Yucno ynapoB MOJIEKyI rasa o
CTEHKY cocyJa. J[aBieHne n1eaabHOro ra3a Ha CTEHKY.
BuyTtpennss sHeprus raza. Pabora. KonmuuecTBo TEmIoTHI.
[TepBoe Havyano TEPMOJIUHAMUKH.

OKCIIEpUMEHTAIIBHOE YPABHEHHUE COCTOSIHUS UACAIBHOTO ras3a.
IToctrosinnas bonbuMana. CpenHsis SHEPrUs OCTYNATEIbHOIO
IBIOKEHUS MouleKyJl. Temnepatypa u ee pU3nuecKuil cMbICI.
Yucno creneHel cB0OOIbI MHOTOATOMHOW MOJIEKYJIbl. DHEPTUs
MHOI'0QTOMHOM MOJIEKYJIbl B TAPMOHHYECKOM ITPUOIINKEHUU.
Krnaccuueckuii 3aK0H paBHOpACIPEEIIEHUs SHEPTUU 110
CTeneHsAM cBo0obl. TemIoeMKOoCTh HaeaIbHOIO ra3za npu
MIOCTOSIHHOM 00bEM€ U TPH MOCTOSHHOM JIaBJICHUU.
VYpaBHeHHe aauadaThl HIEATbHOIO rasa.

4 | 8 | 0

Omuiaiig

7 HommTponnyeckune npoueccbl. Ban-nep-paanbcoBckuid ra3 | Beero ayiMToOpHbIX 4acoB
VYpaBHEHUE MOTUTPOIBI HIeATHLHOTO Ta3a. Pabora, 2 | 4 | 0
COBeplIaeMasl HACAIbHBIM ra30M MPHU PA3IMYHBIX POLIECCAX. Omnutaiin
Ban-nep-BaanbcoBckuii ra3. BHyTpeHHss sHEeprus. Y paBHeHUe | () 0 0
COCTOSIHMSIL.

8-15 MouJiexyasipHasi pM3UKa U OCHOBBI CTATUCTHYECKOM 16 32 0
TEPMOAUHAMMKH

8 Pacnpenesenne MakcBesuia Bcero ayiutopHbIx 4acoB
OyHKIUSA PaCIPEEIEHUS I COCTABISIOIIMNX CKOPOCTH U 2 | 4 | 0
MOAyJIst CKOpocTu MoJiekyl. Cpennsst apudmeTnieckas, Omnnaitn
CpeOHssA KBaJgpaTHU4Has H HauOoJee BEPOsITHAsA CKOPOCTH 0 0 0
MoJsiekyJ. OnbiTel Jlammepta u [lITepHa.

9 Pacnpenesnenune boarbumana Bcero aytuTopHBIX 4acoB
Pacnipenenenne Monekys B 10Ji€ CUT TSKECTH. 2 | 4 [0
Bbapomerpuueckas gpopmyna. Pacipenenenue bonbsimana B OHnaiin
Clly4yae JMCKPETHOTO 3HEPreTHUECKOro crnekrpa. OnbIThl 0 0 0
[Ieppena. Pacnpenenenne Makcsesuta-bonbpimana.

10 JHTPONHUS U BTOPOE HAYAJIO0 TEPMOAUHAMMKH Bcero ayiutopHsIx 4acoB
Makpo- u MukpococTosiHusl. CTaTUCTUYECKUH Bec. 2 | 4 [0
BeposiTHOCTHas mHTEpHpeTalusi CTAaTUCTUYECKOTO Beca. Ownnaitn
DHTpONUS U €€ OCHOBHBIE CBOMCTBA. BTOpoe Hauano 0 0 0
TepMoArHaMUKH. CTaTUCTHYECKasi MHTEPIPETALNS BTOPOIO
Hayaja TepMoinHaMuku. [Ipupona HeoOpaTUMBIX TPOLIECCOB.

Teopema Hepncra.
11 JHTpONHUA uaeaabHoro raza. Koaxgppuuuenr nosesnoro Bcero ayiutopHsIx 4acoB

AEeHCTBHA TEII0BO MAIIUHBI

CBsi3b MEX]ly IPUPALIEHUEM SHTPOIUU U MOJIy4aeMOi
cucremoi Temtoroi. Hepasenctso Kiaysnyca.

DHTpOIUs UACATBLHOTO rasa.

Koaddunment nonesnoro aeiicteus (KI1) Tennosoii
MamuHbl. @opmynnposku Kitaysuyca n KenbBuHa BTOpOro
Hauajna tepmoauHamMuku. [ukin Kapno. KITJ] nukna Kapro.

2 | 4 | 0
Omniaiig
0 0 0




Teopema Kapso.

12 Kpucramindyeckoe cocrosinue Bemecrna. JKuakoe Bcero ayutopHbIx 4acoB
COCTOSIHME BellecTBa 2 | 4 [0
Kpucrannuueckas pemerka. ®usndyeckne TUIBI Omnunaitn
KPUCTAJUIMYECKUX pelIeTOK. TermoeMKoCTh KpUCTAILIOB. 0 0 0
3axon [rononra u [ITu.

KBaszukpucraimdeckas CTpyKTypa KUIKOCTEH.
[ToBepxHOocTHOE HaTsKeHHE. CBOOOHAS SHEPTHSI.
Kanwmnsiproe nasnenue. SIBieHus: Ha TPAHULIE KUJKOCTH U
TBepaoro Tena. CmaunBanue. KanuuisipHble sIBJICHHUS.

13 da3oBble paBHOBECHS U NPeBPALLlCHUSI Bcero aynutopHsIx 4acoB
PaBHoBecue ¢a3. Ucmapenue n konnencanus. [InaBnenue u 2 | 4 | 0
kpuctamunzauusd. [Ipupaiienre SHTpONUHN NpU UCTIAPEHUHN U Owunaitn
IJ1aBJIeHUU. PaBHOBeCHE KUIKOCTH U HACBIILIEHHOT'O apa. 0 0 0
Kputnueckoe cocrosaue. IlepechlieHHbIN TTap U neperperas
KHUAKOCTh. AMOp(HBIE Tena.

VYpasuenue Kiaiinepona-Knaysuyca. TpoiiHas Touka.
JlnarpamMma coCTOSIHUSI.

14 SBjieHus epeHoca Bcero ayutopHbIX 4acoB
OMIOUPUYECKHUE 3aKOHBI BA3KOCTH, TEINIONPOBOHOCTH U 2 | 4 [0
mddys3un. Owaiin
Cpennss quHa cBOOOAHOTO Ipodera MoJekyn. DpdexTuBHoe | () 0 0
CEUYCHHE B3aUMOJICHCTBUS MOJIEKYII.

15 SBjieHus nepeHoca Bcero ayuTopHbIX 4acoB
["a30kMHETHYECKUI BBIBOJI yPABHEHUH BA3KOCTH, 2 | 4 | 0
TEIUIONPOBOAHOCTH U U dy3uu A Ta30B. Ownnaitn
TpeHue u TeroNnpoOBOIHOCTD B YJIbTPAPA3PEKEHHBIX ra3ax. 0 0 0

1-15 Ou3npakTukyM « MexaHnuyeckue KoJ1e0aHus», 0 0 30
«Mouekyasipaasi Gu3MKa M1 OCHOBBI CTATUCTHYECKOM
TEPMOAUHAMMUKHNY.

1-15 JlaGopaTopHbIid NPAKTUKYM Bcero ayiutopHbIX 4acoB

[TpuMeHeHHe AIIEKTPOHHOTO OCIIIIOrpada K UCCIIeJOBAHUIO
KoJieOaHUi 3BYKOBOM YacCTOTHI.

N3yuenue konedanuii ¢ nmomolpo MasstHuka [oss.
Dddexr [Jommepa 11t 3ByKOBBIX BOJIH.

OmnpeneneHne CKOPOCTH 3BYKa B TBEP/BIX TEIAX U MOJYJIS
Onra metonom pe3zonanca.

Omnpenenenne CKOPOCTH 3ByKa B Bo3ayxe u otHouenus: Cp/Cv
METOJIOM aKyCTHYECKOTO pe30HaHCA.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH 3BYKa B BO3/1yX€ OT
TeMIeparypsl u onpenenenue otHomenus Cp/Cv MeTo1oMm
aKyCTHYECKOTO Pe30HaHCa.

W3mepenune ckopocTu yinbTpa3ByKa B CpefjaX UMIYJIbCHBIM
METOIOM.

Omnpenenenre ko3phuueHTa MOBEPXHOCTHOTO HATSKEHUS
BOJIHOBBIM METOJIOM.

[TonydyeHnue u u3MepeHue Bakyyma.

W3mepenue kodpuIreHTa TerionpoBOJHOCTH BO3AyXaA.
Omnpenenenue kodduimeHTa BI3KOCTH BO3ayXa MO
KOJICOAHUSM JIUCKA.

Onpenenenue yaeabHON MOBEPXHOCTH MOPUCTHIX TENT MO
H30TEepME afCcopOITHH.

0 K | 30
Oumuaiin
0 0 0




I/I3yquHe 3aBUCHUMOCTH JaBJICHHUA HACBIINICHHBIX ITapOB
KHUJKOCTU OT TEMIEPATyphl U OMpeIesIeHNE TeTIOThHI
napooOpazoBaHMUA.

Omnpenenenre TEMIOEMKOCTH METANIOB METOJIOM
AIEKTPUYECKOTO Harpena.

Omnpenenenne otHomenust Cp/Cv 11 BO3ayxa METOIOM
Knemana-/Iezopma.

Onpenenenrue TpPOMHONW TOYKH BEUIECTBA.

N3yueHue pacnpeieseHus IEKTPOHOB MO CKOPOCTSIM.

CoxkpalleHHbIe HAUMEHOBAHMS OHJIANH OTIIUIA:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
11JI ITonmHOTEKCTOBBIE JCKIIMU
BM Buneo-matepuansl

AM Aynmo-marepuassl

I1p3 [Ipe3enTanmu

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEPUAIIbI
ncC M HTEepaKTUBHBINA CANUT

TEMbBI JIABOPATOPHBIX PABOT

Heneau | Tembl 3ansiTuii / Conepxanue
2 Cemecmp
1-15 JlabopaTopHBIH NPAKTHKYM

Pa6ota 1. [Ipumenenue 31eKTpOHHOTO ociuiuiorpada K
UCCJICTOBAHHIO KOJICOaHHI 3ByKOBOW YaCTOTHI.

Pabota 2. M3yuenue konebanuii ¢ moMoribpo MasTHuka [loss.
Pa6ota 3. D¢ddexr Homepa 11 3ByKOBBIX BOJIH.

Pabota 4. Onpenenenne CKOPOCTH 3ByKa B TBEPBIX TEJaX U
Monyis FOHra meTooM pezoHaHca.

Pa6ota 5. Onpenenenne CKOpOCTH 3ByKa B BO3yXe U
otHomieHus: Cp/Cv METOJJOM aKyCTHYECKOTO PE30HAHCA.
Pa6ora 5a. MccnenoBaHue 3aBUCUMOCTH CKOPOCTH 3BYKa B
BO3/yX€ OT TeMIlepaTypsl u onpeaeneHue oruomenus Cp/Cv
METOJIOM aKyCTUYECKOTO pe30HaHCA.

Pabota 6. I3mMepeHne cKopoCTH yJIbTpa3ByKa B cpefax
UMITYJIbCHBIM METOJIOM.

Pab6ota 7. Onpenenenue ko3 puiireHTa moBepXHOCTHOTO
HATSKEHUSI BOJTHOBBIM METOIOM.

Pabota 7a. Onpenenenue ko3 PuimeHTa moBepXHOCTHOTO
HATSKEHUSI 30HJJOBBIM METOJIOM.

Pab6ora 8. [ToyueHnue u u3mepeHre Bakyyma.

Pab6ota 9. U3mepenune koapduimenta TernionpoBoIHOCTH
BO3/yXa.

Pa6ota 10. Onpenenenune ko3¢ puienTa BI3KOCTH BO3AyXa
10 KOJIeOaHUSIM QUCKA.




Pa6ota 11. Onpenenenue yaeabHON MOBEPXHOCTH MOPUCTHIX
TeJ TI0 U30TEpME aTCOPOITHH.

Pabora 12. M3yueHue 3aBUCUMOCTH JaBICHUS HACKHIIIEHHBIX
MapoB KHUAKOCTU OT TEMIEPATYPhl U ONPEICIICHNE TEIOThI
napooOpazoBaHMUA.

Pa6ota 13. M3y4enune OpOyHOBCKOTO JABMKCHHS B3BEIIICHHBIX
YaCTHIL.

Pabota 14. Onpenenenue TEMIOEMKOCTH METAJIJIOB METOJIOM
AIIEKTPUYECKOTO HArpeBa.

Pa6ota 15. Onpenenenune ornomenus Cp/Cv nist Bo3myxa
Meroaom Knemana-/le3opma.

Pa6ota 16. Onpenenenue TpoHHON TOYKH BEIIECTBA.

Pa6ora 17. MccnenoBanue B3auMHOK nudy3un razos.
Pabota 18. M3ydenue pacnpeaenenus 3JIeKTPOHOB 10
CKOPOCTSIM.

TEMbI CEMMHAPOB

Henean

Tempbl 3ansaTuii / Conep:kaHue

2 Cemecmp

1-2

l'apmonuyeckne koJjiedaHus.
YpaBHEHHE TApMOHUYECKHUX KOJIeOaHMH

3.4

3aTyxamomme U BbIHYKIeHHbIe KOJIeOaHusl
Crnosxxenue xonebanuii. JHeprus KoneOaHui. 3aTyxaromiue
KosieOaHus. BeIHYXKJIeHHBIC KOJICOaHNSI.

ATOMHO-MOJIEKYJISIPHOE CTPOEHHE BelecTBa
DneMeHTBl TEOPUH BEPOSITHOCTEN. Y paBHEHHE
COCTOSIHMSI MI€AJIBHOTO ra3a

IlepBoe Haua/I0 TEPMOTUHAMUKH

[TepBoe Ha4amO TEPMOJUHAMUKY B IPUMEHEHUU K
u7ealbHOMY Ta3y.

[Tonutponuyeckue npouecchl. TermIoeMKoCTh UJ1€aTbHOTO
rasa.

1-ast KoHTpONBbHAS paboTa

1. F'apmoHHnueckue koiaeOaHus

2. 3aTyxarollne U BbIHYX/I€HHbIE KOJeOaHus

3. IlepBoe Ha4anO TEPMOJUHAMMKY B IPUMEHEHUH K
uealbHOMY Iasy.

Bau-aep-BaajbcoBCKHi ra3
Ban-iep-BaanbCoOBCKHI ra3

10-11

Pacnpenesenne Makcgesia u boabumana
Pacnpenenenne Makcgenna. CpenHsisi U CpeTHEKBaIpaTUYHAS
ckopocTu MoJiekyJa. Pactipenenenue boabiimaHna.

12-13

IHTpONUA
Bropoe Hauano TepMOAMHAMUKHI. DHTPOIUS UAECAIBHOTO rasa
u Ban-nep-BaanbcoBckoro raza. KI1JI TenioBoil MalvHsbl.

14

da3oBbIe PaBHOBECHUA U NIPEBPAlICHUSA
>KI/I,Z[KOCTI/I. ®da30BEIC PAaBHOBCCHA U IIPEBPALICHUA.

2-asg KOHTpOJIbHAs paboTa




1. Pacnpenenenue Maxkcgeiia u bonbiimana
2. [Tonutponuyeckre mpouecchbl. JHTPOMHUS
3. BaH-nep-BaajbCOBCKHI a3

15 SBJjIeHMs mepeHoca
yYpaBHEHHSI BA3KOCTH, TEIUIONPOBOIHOCTH U AU y3un 1is
ra3os

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[IpenogaBatensamMu Kadeapbl oOmed (QU3MKU N0 KaXAOMy U3  pa3lelioB Kypca CO3JIaHbI
9JICKTPOHHBIC KOHCHEKTHI JIEKIIMH W SJEKTPOHHBIC Tpe3eHTanuu K HUM (He MeHee 160 mTyk K
KaKIoMy pasfeny). Jlekinuu YuTaroTcs B CHEUUATM3UPOBAHHOM MYJIBTUMEIUIHON (U3NYECcKOi
ayJIMTOPUH, TPOBOASTCS TEMATHUECKHUE TECTUPOBAHUA (BKJIIOYAsi BXOJITHOE TECTUPOBAHHE OCTATOUYHBIX
3HaHWil), 1eb KOTOPBIX — CTHMYJIMPOBAaHHE CTYJCHTOB K IOCTOSHHOW paboTe Ha BCeX BHIaX
ayJIMTOPHBIX 3aHATUN U PETYJIIPHOTO BBIOJIHEHUS CTYJEHTAaMU CEMECTPOBOIO JIOMAIIHErO 3a/aHUS.
Kaxxnpiii paszgen TeCTOB COAEPKUT OT 6 A0 8 TUAAKTUYECKUX €AMHMIL, YTO MO3BOJISET IOJCTPauBATh
TECT MOJ| KOHKPETHYIO 3ajiauy, CTOSIIYIO0 Iepel IpernoaaBareineM. B 3aBucuMoCTH OT cuUTyaluH,
MpenoiaBaTesib MOXKET BapbUpOBaTh uuciIoM 3amad B Tecte (or 1 mgo 20), HEOOXOAUMBIX st
MOJTyY€HHUS MTOJIOKUTEIHHON OLIEHKH (3aueTa), BpeMeHeM ero npoxoxxaeHus (0T 10 MUHYT 110 2 4acoB).
[To pe3ynbpTaTam TecTa COCTaBISETCS MPOTOKOI ¢ MHPOpPMAIMEH 0 KaXaA0M CTyAeHTe (BpeMsi paboThl,
oOmuii Oans, Kakue 3a/laHusl pelleHbl ycnemHo). FiMeeTcss BO3MOKHOCTh MOBTOPHOTO MPOXO0KICHUS
tecTa. [IpenycMoTpeHsl Mepbl IPOTUB HECAHKIIMOHUPOBAHHOTO I0CTYIIA B CUCTEMY.

7. ®OHJ OHEHOYHBIX CPEICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCIHUILIUHE 00ECIIeYMBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ynbTaroB o0ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTHH TEKYLIETO,
pyOex’HOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIIUIINHE.

Cesi3p Mexnay (GOpMHUPYEMBIMH KOMIIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIOLIeH Ta0nuLe:

Komnerenuust NuaukaTopbl ocBoeHUs! ATTecTalMOHHOE MepONpUsATHE
(KI1 1)
YK-1 3-YK-1 9, KU-8, K1-15, 3-8, x.p-7,
J3-15, x.p-14
V-VK-1 9, KU-8, K1-15, 3-8, x.p-7,
J3-15, x.p-14
B-VK-1 9, KN-8, K1-15, 3-8, k.p-7,
J3-15, x.p-14
YKE-1 3-YKE-1 9, K1-8, K1-15, 3-8, x.p-7,
J3-15, x.p-14
V-VYKE-1 9, K1-8, K1-15, 3-8, k.p-7,
J3-15, x.p-14
B-YKE-1 9, K1-8, K1-15, 3-8, k.p-7,
J3-15, x.p-14
YK-1 3-VK-1 9, KU-8, K1-15, 3-8, k.p-7,
A3-15, xk.p-14
Y-VK-1 9, KH-8, K1-15, 3-8, k.p-7,




J3-15, k.p-14
B-YK-1 9, KU-8, KU-15, 3-8, k.p-7,
J3-15, k.p-14

HIkanbl oneHKH 00pa3oBaTeNIbHbBIX 10CTHKEHUI

[lkana Ka)KAOro KOHTPOJBHOTO MEPONPHUATHUS JISKUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCUMaJIbHOTO 0aJula BKIIIOYMTENBbHO. MITOroBast arrecranus no AMCUUILUIMHE oneHuBaercs no 100-
0aJuIbHOM IIKaje W MpeAcTaBiIseT coboil cymmy OamioB, 3apabOTaHHBIX CTYJCHTOM IPHU BBITIOJIHEHUH
3aJlaHui B paMKax TEKYILEro U IpOMEKYTOUYHOTO KOHTPOJIS.

HToroas oreHKa BBICTABISETCSI B COOTBETCTBUHU CO cnez[ylomeﬁ IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0auI0B OaJUIbHOM IIKaJe ECTS y4e0HOH TUCIUIUIMHEI

OlleHKa «OTIINYHOY» BBICTABIISACTCS
CTYJIEHTY, €CIIH OH IIyOOKO M IIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TOCIIEN0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO ero
U3J1araet, yMeeT TECHO YBS3bIBATh
TEOPHUIO C PAKTUKOM, HCTIONB3YET B
OTBETE MaTepual MOHOTrpaduyecKoi

JIUTEPATYPBI.
85-89 B OlLeHKa «XOPOII0» BBICTABIIAECTCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

Marepuall, rpaMOTHO U 110 CYHICCTBY
n3jaract €ro, He JOIyCKasa

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTABJISICTCSA CTyZ[eHTy, €CJIM OH UMECCT
3HAHUS TOJIBKO OCHOBHOI'O MaTepHaa,
3- HO HE YCBOWII €r'0 JIETANIEH, JOIyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEOCTATOUHO MTPABUIIbHBIE
($opMyNIHUPOBKH, HAPYILICHUS
JIOTHYECKOH MOCIIEN0BATEILHOCTH B
U3JI0KEHUHU IPOrPAaMMHOI0 MaTepualia.

Or1eHKa «HEYTOBICTBOPUTEIHHOY
BBICTABJISCTCS CTYACHTY, KOTOPBIi HE
3HAET 3HAYUTEIILHON YacTh
MPOrpaMMHOI0 MaTepraa, J0IMyCKaeT
o 60 2— F CylecTBeHHbIC o1mnoOKku. Kak npasuo,
e «HEYO0B11eMBOPUMETLHOY OLICHKA «HEYIOBIETBOPUTEIILHOY
CTaBUTCS CTYJCHTaM, KOTOPbIE HE MOT'YT
MPOJIOJKHUTE 00y4eHue Oe3
JIOTIOJHUTENILHBIX 3aHATHIH 110

COOTBETCTBYIONIEH AVCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®OPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUILIMHEI



OCHOBHAA JIMTEPATYPA:

1. DU K 93 Kypc obmeit puzuku T. 1 Mexanuka. MonekynsipHasi ¢pusuka. Konebanus u BOJIHBL, : ,
2007

2. DU JI12 JlaGopaTopHbIii MPaKTUKYM Kypca oommei pusuku. Paznenst "Konebanus v BOJHBI",
"MonexymnspHas ¢usmnka" : yueOHoe nocodue it By30B, Mocksa: HUSLY MU®U, 2012

3. 534 JI12 JIabopaTopHBIil MpakTHKyM Kypca obrieit ¢puszuku. Paznensr "Konebanus u BosHbI",
"Momnexymsipaas ¢usuka" : yaebHoe mocodue 1t By308, Mocksa: HUAY MUDU, 2012

4. 53 C12 CoopHUK BOIPOCOB | 3a7a4 1o obmiei ¢pusuke : yaeonoe mocodue, Cankr-IletepOypr:
Jlanp, 2013

5. 53 C12 Kypc o6meit pusnku Ku.3 MonekymnspHas Gpusuka u TepMoanHaAMuKa, , MockBa: AcTperb,
2007

6. 534 JI12 JIabopatopHsrii mpakTukyM "Konebanus u BoaHbsl" : , pen. : B. A. Illunos, Mocksa:
MU®U, 2009

7. DU JI12 Jlabopatopuslit nmpakTikyM "KoneGanus u Bonmusl" : , pen. : B. A. Illunos, Mocksa:
MU®U, 2009

8. 539.1 JI12 JlabopatopHblii ipakTuKyM "MounekynspHas Gu3nuka u TepMoauHaMuka : , pen. : B. A.
IIunoB, Mocksa: MUDU, 2009

9. OU JI12 JlabopatopHblit mpakTHKyM "MonekynspHas ¢pu3uka u TepMoauHamMuka : , pen. : B. A.
o, Mocksa: MUDU, 2009

10. 531 JI12 JlaGopaTOpHBIi IPAKTUKYM 110 Kypcy obieit ¢pusuku. Paznen "Mexanuka" : yueOHoe
nocobue 11t By30B, pen. A. A. [Tnscos, Mocksa: HUAY MU®U, 2011

JOIIOJIHUTEJIbHA S JIMTEPATYPA:

1. 53 C24 DnementapHas 00pad0OTKa pe3ynbTaTOB U3MepeHuit : yued. mocobue, B. B. CseTo3apos, M.:
MU®U, 2005

2. 536 U83 dusuka makpocuctem : OcHoBHble 3axkoHbI, U. E. Uponos, Mocksa: bunom.
JlabopaTtopus 3HaHu#, 2006

3. 53 K17 ®usuka. MarepHeT-TecTHpoBanne 0a30BbIX 3HAHUH : yueOHOe mocobue 1ist By3os, H. I1.
Kanamnukos, H. M. KoxeBuukos, Cankt-IlerepOypr [u np.]: Jlans, 2009

I[TPOI'PAMMHOE OBECITEYEHUE:
CrenuanbHOe porpaMMHoOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/



http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHMYECKOE OBECIEYEHHUE YYEBHOI
JUCHUILINHBI

CrenuaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHne He TpedyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU JIA CTYAEHTOB

MeTtoauuecke ykazaHus JJi CTYJEHTOB C ONMUCAHHEM pEeXHMMa M XapakTepa ayAUTOPHON U
CaMOCTOSITENIbHOM y4eOHOM pabOThI MO TUCIUTUINHE.

Metoanyeckre peKOMEHIAIUH [l YCBOCHHUS TEOPETUYECKOT0 Kypca.

Jlnst ycrnenrHoro u3ydeHus Kypca oOmied (pu3MKu Ha MIAAIIMX Kypcax M MOATOTOBKH K
W3YYEHUIO KypCOB TEOPETHUYECKOW (pM3MKM mnpu OOy4YeHHMH Ha CTapmIuX Kypcax HEOoOXOIUMO
MPUICPKUBATHCS OTIPEICIICHHONW METOANKH 3aHATHH. OCHOBHOE YCIIOBHE yCIeXa — CUCTEMaTHIYECKUE
3aHATUA. [loduTn Oecriosie3HO TOJNBKO YHTATh JIF00OW Y4eOHHK, €ro HY)KHO KOHCHEKTHpPOBATh, T. €.
3aMMchiBaTh CamMoO€ IJIaBHOE U3 TOT0, YTO Bbl MOHSUIM (3allMChIBaTh HAJ0 CBOU MBICIIH, @ HE TEKCT
yueOHMKa). Bce, 4YTO ocTanoch HEMOHSATHIM, HAJA0 Ha OnvpkaimieM 3aHATHH (JICKIUS, CEeMHHAp,
naboparopHas paboTa) CHPOCUTH (TOCJIE 3TOTO 3amucaTh CaMO€ TJIaBHOE M3 BHOBb IOHSTOTO, a
OCTaBIIeeCs] HESICHBIM — Tak ObIBaeT! - mepecnpocuts). Ecnu gaxke nenslii pasaen octancs HESICHBIM,
9TO HE MoKa3aTesb BaIlUX CIIOCOOHOCTE; CKOpee BCEro BbI €Ille He HAavyajM 337aBaTh BOIPOCH! cede u
apyruM. A m3yuuTh (pusuky 0Oe3 BOIPOCOB: 3aueM?, MmodeMy?, OTKyna? — HEBO3MOXKHO. BBIBOBI,
BCTpeyaronecs: B Kypce (y4eOHUWK, JIEKIHs), HEOOXOAMMO NPOAENaTh CAMOCTOSTEIBHO (CIyCTs
HEKOTOPOE BpeMsl TIocJie MPOpabOTKU M HE 3arjisiibiBasi B KOHCTIEKT WM yueOHUK). [locie Toro kak Bbl
HAYYWJIUCh JaBaTh omnpeaeneHus ((PU3MYecKH MPaBWIIBHO M TPAMMAaTHYEeCKH BEPHO), 3alHCHIBATh MX
MaTeMaTH4ecku, (GopMyJIMpOBaTh CBOMMHM CJIOBaMHU M 3alUCHIBaTh (PU3MUECKHE 3aKOHBI, OOBSICHSTH,
I7Ie ¥ KaK OHU MPUMEHSIOTCSA, MOXKHO CUMTaTh M3yU€HHUE aHHOTO paszjelia 3aKoH4YeHHbIM. Hudero,
BKJIIOYasl Ba)KHEHIIIME BBIBOJBI, OMpeNeNeHus M (OPMYIHPOBKH, HE HAJI0 Y4YUTh Hau3ycTb. llpu
HEOOXOJMMOCTH TOHATHIM M 3aKpeIUIeHHBIH MaTepuan Bbl JIETKO BcroMHuUTE. I[IpopabaTbiBas
MaTepHall, MOJIE3HO MOJIb30BaThC Pa3HbIMHU yueOHUKaMu. IIpu moAroToBke K 3K3aMeHaM JI0CTaTOYHO
cOOCTBEHHOTO KOHCTEKTa. CBEICHHS 110 BBICIIEH MaTeMaTHKe, 0€3 KOTOPBIX COBPEMEHHOE U3JI0KEHUE
Kypca (U3MKH HEBO3MOXHO, pPAaCCMOTPEHbI B MaTeMaTHYeCKOM BBEJICHHHM OCHOBHOW U
JIOTIOJIHUTENBHON JuTepaTypsl. Kpome Toro, mapamienbHo ¢ KypcoM oOumieil ¢pusuku Bel nzyuaere
KypChl BBICIIEH MaTeMaTHKH, MPOrpaMMbl KOTOPBIX COATaHCHUPOBAHBI M COMPSHKEHBI C MPOrpaMMOn
Kypca oO1elt (hu3uKH.

Meroanueckue peKOMEHAALMUH I TOATOTOBKU K CEMUHAPCKUM 3aHATHUAM U PEIICHUIO 3a]1a4.

IIporpaMmMa Kypca W CEMECTPOBBIM KaJICHIAPHBIM IUIAH COCTAaBJICHBI TaK, YTO TEMBI
CEMUHAPCKUX 3aHATUN CIELYIOT CTPOro 3a TeMaMmu Jiekuuil. M mporpamma Kypca, U CEMECTPOBBII
KQJICHJIApHBIM IUIaH JOCTYIIHBl KaXJIOMYy CTYIEHTYy Ha caite yHuBepcuteTa. IloAroToBUTBCA K
O4YepeTHOMY CEMHUHApCKOMY 3aHSTHIO- 3TO, NPEXAE BCEro, MpopadoTaTh JICKIHMOHHBIM Marepual,
COTJJaCHO METOAMYECKUM PEKOMEHJALMSM, JAaHHBIM BbIIE. Bce HEBBISICHEHHBIE BOIPOCHI TEOPUHU
MOKHO (M HY’KHO) 3aJaTh IpenojaBaTell0 B Hadajle ceMHMHapckoro 3aHatus. Ha cemunape, kak
IIPAaBUJIO, Pa30UpPaIOTCs BONPOCHI M KadyeCTBEHHbIE 3aJaud, AAIOLIME BO3MOXKHOCTH Ooiyiee IiyOoKo
IIOCTHYb M3y4daeMbld paszzien Kypca. Kpome Toro, Ha ceMuHape ydaT NpaBUIBHO CTaBUTh U peLIATh



3a7a4M, AaHaJUM3UpoBaTh pelieHue 3anad. [[o mpolaeHHOW Ha CeMHHape TEME JNAroTCA 3aJayd IS
CaMOCTOSITEJIbHOTO (JIOMAITHEro) perieHusl. ¥ CBOGHUE Kypca BO MHOTOM 3aBHCHT OT OCMBICIEHHOTO
BBITIOJIHEHUSI JIOMAIITHETO 3a/I1aHUsI, BAYMYUBOTO PEIICHHS OOJIBIIOr0 KOJIMYECTBA 3a/1a4.

[Ipu pemennn 3ama4 11€1€CO00pa3HO PYKOBOJCTBOBATHCS ClIEAyIONIMMHU npaBuwiamu. [Ipexme
BCETO HYXXHO XOpOIIIO BHUKHYTh B YCJIOBHE 3aJ[a4M, 3alMCaTh KpaTKo ee ycioBue. Eciam mosBosser
XapakTep 3a1adyu, oO0s3aTeNbHO CHeNaliTe PUCYHOK, MOSCHSIOMUNA €€ CYIIHOCTh. 3a PEeIKUMHU
WCKITIOYEHHSIMH, KaXKaasi 3ajava JOKHA ObITh CHaudaja pelleHa B oOmiem Buje (T. €. B OyKBEHHBIX
000 3HAaYeHHsIX, a HE B YMCIaX), MPUUYEM HCKOMas BEJIMYMHA JOJDKHAa OBITH BBIpAXKEHA 4Yepes
3a/laHHble BeTUYMHBL. [lomyduB peleHre B 00mIeM BUIE, HY)KHO HMPOBEPHUTbH, MPABWILHYIO JIH OHO
HMMeEET pa3MepHOCTh. Eciii 3T0 BO3MOKHO, UCCIIEA0BATH MOBEACHHUE PEUICHUS B MIPEACIIbHBIX CIIydasiX.

B Tex cayuwasx, Korga B mIpolLiecce HaXOXACHUS MCKOMBIX BEJIMYMH MPUXOAUTCS peIlaTh
CUCTEMY HECKOJBKHUX TPOMO3JKHX YPaBHCHHU (KaK, HAampHMeEp, 4acTO OBIBACT IMPHU HAXOXKICHUU
TOKOB, TEKYIIUX B CJIOKHBIX Pa3BETBICHHBIX IIEIAX), IEJIECO00pa3HO CHaYaja MOJCTaBISATh B OTH
yYpaBHEHHUS YHCIOBbIE 3HAYEHUS KOI(PPUIMEHTOB M JIMIIb 3aTeM ONPEICNATh 3HAUYEHUH HCKOMBIX
BEJIMYMH. YOEIUBIINCH B MPABUIBHOCTU OOLIET0 pEelIeHHUs], MOACTABISIOT B HETO BMECTO Ka)XI0H U3
OYKB YMCJIOBBIC 3HAYCHHSI 0003HAUEHHBIX UMH BEJIIMYUH, Oepsi, pa3yMeeTcs, BCe 9TH 3HAUCHUS B OJHON
U TOW ke cucTteMe eAMHUIl. YTOObI OOJEerduTh OIpe/eeHHE MOpPsAKa BBIUUCISIEMONW BEITUYHHBI,
TMIOJIE3HO MPEJICTABUTh UCXOAHBIC BEJIMUMHBI B BUJE YHCeN, OMM3KUX K IUHUIIEC, YMHOKEHHBIX Ha 10 B
COOTBETCTBYIOIICH cTeneHu (Hampumep, BMecto 247 moacraButh 2,47E+2, Bmecto 0,086— umcio
0,86E-1 u T. 1.). [TogcraBuB B popmyiy drcia, IPEkKIe YeM HAYaTh BBIYUCIICHUS, IPOBEPHTE, HEIb3s
JIM BOCTIOJTB30BAThCS (POPMYJIaMU TSl IPUOTMKEHHBIX BEIYHCIICHHUH, PUBEICHHBIMU B [IpHIOKeHUIX
PEKOMEHIOBaHHBIX COOPHHUKOB 3a]1a4.

Hago mnoMHMTH, 4YTO 4YHCIOBble 3HaueHUs (U3MYECKUX BEJIMYMH BCETAa SBISAIOTCA
npubmmkeHHbIMH. [loaTOMy mpH pacueTax HEOOXOAMMO PYKOBOJCTBOBATHCS MPaBUIIaMU JIEHCTBUH ¢
NpUOIMKEHHBIMH YUCIIaMU. B 4acTHOCTH, B MOJYyYEHHOM 3HAYEHUU BBIUYMCICHHON BENMYMHBI HYKHO
COXPaHUTh MOCJIEIHUM TOT 3HAK, €IUHULIA KOTOPOIrO MPEBBIIIAET MOIPEIIHOCTh 3TOW BeIMYUHBL. Bee
ocTajbHBbIC 3Havamue HUQpbl Hago OTOpocuTh. [loNydMB YUCIOBOW OTBET, HYKHO OIEHUTH €ro
MPaBAONOI00HOCTh. Takasi OlleHKa MOXKET B Psjie ClydaeB OOHAPYX HUTh OIMIMOOYHOCTH MOTYYEHHOTO
pesynbpTaTa. Hampumep, CKOpoCTh Tejda HE MOXET ObITh OOJIbIlIE CKOPOCTH CBETAa B BaKyyMe,
JTATBHOCTh TIOJIETa KaMHs, OpOIIEHHOTO 4YeJOBEKOM, HEe MOXeT OwniTh mopsaka 1000 m, macca
MOJICKYJIBl — TIOpsiiKa | Mr u T. 1.

Pemenue 3a1au npuHeceT HaUOOBIIYIO MOJIB3Y TOJBKO B TOM Cllydae, €CJIM yUalluiics peniaet
3a/la4ll caMoCTOsTeNbHO. Pemmth 3agauy 6e3 momoiy, 6e3 MoAcKa3Kkh 4acTo ObIBAET HEJNETKO U He
Bcerna yaaerca. Ho gake He yBeHYaBIIMECS YCHE XOM TMONBITKM HAWTH peEIIeHHe, €CIH OHU
NpeANPUHUMAINCH JIOCTATOYHO HACTOMYMBO, MPHUHOCAT OUIYTUMYIO MOJb3y, TaK KaK pPa3BUBAIOT
MBIIJICHHE W YKpersitoT Boiio. CreayeT MMeTh B BUIY, YTO PEHIAIONIYIO pOJib B paboTe Hax
3aJladyaMu, KaK ¥ BOOOIIE B YUCHHH, UTPAIOT CUJIA BOJIH U TPYA0TIOOHE.

He cnengyer cmymiaTecs TeM, 4TO HEKOTOpBIE 3aaddl HE PEIIAOTCS «C XOmy». JlocToBepHO
YCTaHOBJICHO, YTO IMPOIIECC TBOPYECTBA B O00JIACTM TOYHBIX HAyK (@ pelieHue 3amad ecTh BHUT
TBOpYECTBA) MpPOTEKaeT Mo cienyromie cxeme. CHadanga MAET MOJATOTOBUTENbHAs CTagusl, B XOJE
KOTOpPOM yueHBbIi HACTOWYHMBO HINET pelnieHue npobiembl. Ecnu perieHue HaTu He ynaercss H
mpobiieMa OCTaBJ€HA, HACTyMaeT BTopas cTaaus (CTagus WHKyOalMM) — Y4YEHBIH HE IyMaeT o
npobiieMe W 3aHUMaeTcs APYruMu Bompocamu. OAHAKO B TOJCO3HAHUM MPOAOJIKAETCS CKPBITAs
paboTa MBICIIHM, KOTOpas 4YacTO MPHUBOJUT B KOHEYHOM HUTOTe K TPEThel CTaauu - BHE3AITHOMY
03apCHHUI0 U TIONY4YeHHUIO TpeOdyeMoro perieHus. HyXHO MMeTh B BUAY, YTO CTaAWsl MHKyOallMu He
BO3HUKAET cama COOOM - JJIsT TOro YTOOBI MyCTHTh B XOJI MAIIMHy OCCCO3HATEIHHOTO, HEOOXOaUMa



HACTOWYMBAas UHTCHCHBHAs pa0doTa B XOJ€ MOATOTOBUTEIBHON cTajuu. Perenne 3amad, Kak Mbl yKe
OTMEUaJIM, €CTh TAK)K€ BMJl TBOPUECTBA U IOJUYUHSETCS TEM K€ 3aKOHOMEPHOCTAM, YTO M paboTa
Y4eHOro HaJl HaydyHou mpoOiemoil. [IpaBna, B HEKOTOPHIX cCily4asiX, BTOpas CTaJusl - CTajaus
WHKYyOaIu - MOXeT ObITh BBIpa)K€HAa HACTOJIBKO €1a00, YTO OCTAaeTCsl He3aMeueHHOU. V3 ckazaHHOTO
BBITEKAET, UYTO PEIICHHE 3aJa4 HU B KOEM CJIydae HE CJIEAyeT OTKJIAAbIBaTh HAa IOCIEIHUN Bedep
nepesl 3aHATUAMH, KaK, K COXKaJIEHUI0, HEPEIKO MOCTYNAI0T CTyAeHThI. B 3TOM citydae 6ojee cioKHbIe
U MpUTOM Haubollee cojaeprkaTelbHble W TOJE3HbIE 3a7aud 3aB€OMO HE MOTYT ObITh pemieHbl. Han
3aIaHHBIMU «HA JIOM» 3aJadaMu HaJ0 HauyMHATh AyMaTh KaK MOXHO paHblle, COo3AaBas yCIOBHS s
peanu3anyu CTaauy UHKYOAITHH.

Eciu B ycioBuM 3aaud MMEIOTCS YMCIOBBIE JaHHBIEC, HE JICHUTECh JOBOAUTH PELICHHE 10
YHCJIOBOTO OTBETa. UTOOBI MOJMYYUTH MPABHILHBIA UYMCIOBOW OTBET, HEOOXOJMMO XOpOIIO 3HATH
eIMHUIBI (PU3UYECKUX BEJIMYUH W YMETh NPOU3BOAWTH AaKKypaTHO M HAJCKHO pacueTel. W TO, M
Ipyroe MOKeT ObIThb JIOCTMTHYTO TOJBKO JJIMTENbHOM mpakTukoil. Ocoboe BHUMaHUE HYX HO
oOpaliaTh Ha MpaBWIbHOE OMNpENEICHUE MOpsAAKa HCKOMOM BedWyuHbL. Cpenu ydyalluxcsli 4acTo
BCTpEUaeTCsl YIUBUTEIBHOE 3a0ITyKICHUE - OHU CUYUTAIOT, YTO OIIMOKA B MOPSAJIKE BETUUMHBI (JJaXke Ha
HECKOJIBKO TIOPSAKOB) MEHEe CYyIIeCTBEHHA, YyeM omuOKka B 3Hauanmx nudpax. HeobocH"BaHHOCTH
TAKOTO MHEHHS JIETKO OOHapyKUBaeTcs Ha cienyromieM npumepe. Ommoka, 3aKII0uaronascs B TOM,
9TO BMECTO 5 moiydeHo 7, cocraBisier 40 %, B TO BpeMs Kak omIMOKa BCErO Ha OJAWH MOPSAOK
(cxaxeMm, BMecto 1,0E4 nonyueno 1,0ES) coctasisier 900 %.

B pexomenmyeMbIx cOOpHHKax 3a/ad, B paszeiie, KOTOPbIA CleyeT 3a OTBETaMH, COAEPIKATCS
yKa3aHHUs K pemeHuro Oosiee TpyAHBIX 3amad. OOpamaTthCsi K HUM HYXKHO JIMIIB TOCTE TOTO, Kak
HECKOJIBKO MOMBITOK PEUINTh 3a/1a4y HE IPUBEIYT K YCIEXY.

Hakonen, Hao uMeTh B BHIy, UYTO B PSJI€ CIy4YaeB 3aJadyd PACIIOIOKEHbI B JIOTHYECKOMN
MIOCJIEI0BATEILHOCTH U B MOPSAAKE BO3pACTAIOIIEH TpyAHOCTH. [[03TOMY TOTYKOM K pELICHUIO TaHHOU
3a/1a4d MOKET MOCTYKUTh O3HAKOMJICHHE C HECKOJIBKUMU MPEAIIECTBYIOIMIMMH 3aJa4aMHu.

Metoandeckre peKOMEHIAIMH U1 IOATOTOBKHU K JIAOOPaTOPHBIM paboTaMm.

OcBoeHHE CTyIEHTOM J1a00OpPaTOPHOTO MPAKTHKyMa — HEOOXOJMMas COCTaBHAsl 4acTh PaOOTHI
CTYZCHTA MPH OCBOCHUH Kypca o0miel Gu3uKy.

Kaxxaplif CTyIeHT 32 OIMH CEMECTpP JI0JKEH BBIMOJIHUTE MO MHAWBUIyaJIbHOMY I'paUKy CEMb
(ecnm cieiMaIbHO HE OTOBOPEHO) JIabopaTopHBIX padboT. ['paduk paboT cTyAeHT mojlydaeT Ha IEPBOM
B CEMECTPE 3aHATHH B COOTBETCTBYIOIEH J1a0OpaTOPHH.

Kaxplii cTy1eHT nepesl HayajaoM ceMecTpa MoJIydaeT MOJIHbIM KOMIUIEKT JIUTepaTyphl - Habop
KHUT ¢ Ha3BaHUeM «JIabopaTopHbIi MpakTUKYyM». DTOT HAOOP KHUT HEOOXOAUM Il CAMOCTOSITEIbHON
(omamrHel) HOArOTOBKU CTYJEHTA K KaKJoi JabopaTopHoiil pabote. Tema ouepenHoii 1abopaTopHOI
paboThI CTyJIeHTa MOXET OIepeXkaTh JEKIMOHHBIM Kypc. Kpome TOro, Temsl OKOJIO YeTBEpPTH
7a00paTOpHBIX paboT BOOOIIE HE OTpPaKEHBI B JIEKIIMOHHOM Kypce. Takume mabopaTopHbIe pabOTHI
pacHIApSIIOT KPyT BOIPOCOB, PAacCMATPHUBAIOIIMXCS B pasieie Kypca obmei ¢usuku. [lo 3Toit
MpPUYMHE ONHMCAHME KaXJOM Js1abopaTOpHOW pabOThl COAEPKUT JOCTATOYHO MPOpPadOTaHHOE
TEOPETUYECKOE BBEACHUE, OCHOBHBIE pacueTHble (GOopMysibl U (HOPMyJBl pacueTa MOTPELIHOCTH,
oJIpoOHOE omnKcaHue JabopaTOPHON YCTAaHOBKH, CLIeHapUi NpoBeIeHHs 1a00paTOPHOIl pabOThI, BUJIbI
TaOJMLl, 151 BHECEHHUs B HMX PE3yJbTaTOB M3MEPEHUH, KOHTPOJIbHBIE BOIIPOCHI, JAIOIIUE CTYAEHTY
OCYILIECTBUTh CAMOKOHTPOJIb YPOBHS CBOEH IMOATOTOBKH K padoTe.

dusnueckas 1adopaTopus — MOMENICHHE MOBBIIEHHOH omacHOCTH. [103TOMyY, BCe CTYyAEHTHI B
Hayvaje KaXJI0ro CeMecTpa Iepes HayajaoM paboThl B 1a00paTopuu MPOXOIAT HHCTPYKTaX MO TEXHUKE
6e3onacHocTH. Kaxaplil CTy/lEHT B CIEUUAIBHOM JKypHaj€ CTaBUT CBOIO MOJANUCh O TOM YTO OH



MPOCITyIIa UHCTPYKTAX MO TEXHUKE 0e30macHOCTH paboThl B 1aOOpaTOPHH U 00S3yeTCsl BBIIOIHATH
BCE IyHKTHI HHCTPYKTaXa.

1. CTyIeHThI HE TOMyCKAIOTCs B JIA0OPATOPHIO:

a/ Trocyie 3BOHKA,

0/ B BepXxHe# onexe.

2. CTyaeHT AOmyCKaeTcsl K BBIMOJIHEHHIO pabOThl TOJBKO IOCIE MPOBEPKH IPernojaBaTeseM
TOTOBHOCTH CTY/EHTA.

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

a) MOJTHOCTBIO MOATOTOBIIEHA K cjaue MpeablIyas padbora,

0) moaroromieHa TeKymias paboTa, IMOATOTOBKA BKIIOYAET: Ha3BaHHE palOThI, CXeMy
yCTaHOBKH, paboune ¢opmynsl u (GopMynsl UIs pacyeTa IMOTPEUIHOCTEH; MepedeHb MPHOOPOB U
MIPUHAJIEKHOCTEH (TEXHUYECKHE XapaKTEPUCTUKH 3allOIHIIOTCS B 1a00paTopun); MepedeHb 3aJaHui
1 TaOJIMLBI 1)1 TPSMBIX U3MEPEHUIH;

B) 3HaHME YKCIEPUMEHTA U TEOPUU AAHHOMU pabOThI B paMKaxX OMMCaHUS paObOThl B IPAKTUKYME
¥ yuyeOHHUKa 110 Kypcy o01Ien Gpu3nuku.

3. CTyneHT He JoIycKaeTcsl K BBITOJHEHUIO padoThl, eCIIu:

a) OTCYTCTBYET JIaOOPaTOPHBIN KypHAJI WM yKa3aHHbIE B TyHKTE 2-0 3al1CH B HEM,

0) CTyIIeHT He 3HaeT TEOpUU pabOTHl B PAMKaX TEOPETUYECKOTO BBEJICHHS B MPAKTHUKyME U HE
MPEJCTABISET OTYETIUBO, YTO U KAKUM METOJIOM OH OYyJeT U3MEPSITh;

B) UMeeTcs 0oJiee OAHOM HeCTaHHON PaboTHI,

I') HE TIOJrOTOBJIEHA K caue Mpeablayias padora.

4. CTyneHTbl, HEIOMyIICHHBIC K BBIMOJIHEHHUIO M0 T.1.1-a, 3, BBIMOIHAIOT pabOTy B 3a4E€THYIO
HEZIEIIHo.

5. CryneHTtaMm, NPOITYCTUBLIMM 3aHATHS 10 YBXKUTEJIbHBIM MPUYMHAM (MMEETCsl JOMYyCK W3
JIeKaHaTa), IPeJOCTaBUTh B TEUEHUE CEMECTPA BO3MOXKHOCTD BBITIOJIHEHUS J1I000H CBOOOIHON pabOTHI,
HE BKJIIOYEHHOHU B €ro MHIUBUAYaAIbHBIN Ipaduk. st aToro mpenogaBaTens JODKEH B IAOOPaTOPHOM
KypHaJe CTyACHTa CAeNaTh 3aliCh C MPOChOOI JOMYCTUTh CTyAEHTa B YAOOHOE ISl CTy/IEHTa BpeMs
K BBIIIOJIHEHUIO Pa0O0THI (YKa3aTb HOMEpP paboThl, BEIOpaHHON MpEnoAaBaTesieM U3 MEHEE 3aHAThIX, YTO
COOTBETCTBYET KOHILY crucka «I'paduk BIMOIHEHUS pabOT CTyAEHTaMN»).

6. B TeueHune OIHOrO 3aHATHS JIONMYCKAaeTcs BBINOJHEHHE HE Oojee OAHON J1abopaTOpHOM
paboTHI.

7. He nomyckaercs coBMecTHas pabora 2-X M OOJIBIIErO YHWCIAa CTYAEHTOB 3a OJHOM
YCTQHOBKOH, €CIM 3TO HE NPEAyCMOTPEHO METOJMYECKHMH YKa3aHHUSAMHU K BBIMOJHEHHUIO JaHHOU
paboThI.

[IpaBuia BeneHus 1a00OpaTOPHOIO KypHaIa CTyIEHTa.

1. B kadecTBe )XypHaJia UCIOIb3yeTCs TETPaIh OOJBIIEro pa3mepa.

2. Ha TuTynbHOM JMCTE KypHaja JOJDKHBI OBITh YKa3aHbl (paMUJIMS M WHUILMAIBI CTYACHTA,
HOMEp T'PYIIHI.

3. OdopmieHue kaxaoi pabOTHI HAYMHAECTCS C HOBOM cCTpaHuIbl. CxeMbl W Tpaduku
BBITMOJHSIOTCS. KapaHJaIIoM, BCE 3alHCHU AENAl0TCA PYYKOH, AN TpadMKOB HUCHOIB3YETCS TOJIBKO
MUJUIUMETpOBas Oymara, rpaki BKJICMBAIOTCS B BUE CTPAHUIIBI B JIA0OPATOPHBIN KypHAIL.

4. IIpu ohopmieHn pabOThl PEKOMEHIYETCS BBIACIATH CTPAHUIIBI 7S pacdyeTa. Ha pacyeTHBIX
CTpaHUIaX JIOJDKHBI 0053aTeNbHO MPUCYTCTBOBATH paboune (GopMyInbl ¢ MOJACTAHOBKON PE3yIbTaTOB



MPSMBIX W3MEpPEHU W (PU3NYECKHX KOHCTAHT B OJHOW cHCTeMe eIuHHUIl. Ha 3TuxX ke cTpaHuax
MIPOU3BOUTCS PACUeT MOTPEIIHOCTEH.

5. Odopmiienue pabOTHI 3aBepIIaeTCs HANMUCAHWEM 3aKIIOYCHHS. B 3aKIIOYEHUM JIOJDKHBI
COJIEPKATHCS OTBETHI HA CJICTYIONINE BOIIPOCHI:

a) 4TO ¥ KAaKUM METOJIOM U3MEPSIIOCH,

0) pe3yabTatbl ¢ aOCONIOTHOM ¥ OTHOCHTEIBHOW TIOTPEIIHOCTSMHU, JTOBEPUTEIHHOU
BEPOSATHOCTHIO;

B) aHAJIU3 PE3YJITATOB M MOTPEIIHOCTEH.

[Tpuem 3auera no 1abopaTopHOM paboOTe 3aKITI0YaEeTCs B MPOBEPKE:

a) pe3yabTaToB padoThI,

0) JOCTOBEPHOCTH PAcU€TOB M UX COOTBETCTBHS MPSMBIM U3MEPEHUSIM

B) IPaBHJILHOCTH TTOCTPOCHUS TPa(UKOB,

r) ohopmiieHHS pabOTHI U 3aKITFOYCHUSI.

11. YYEBHO-METOIWYECKHUE PEKOMEHJIAIIUM JIJISI IPENIOJIABATEJIEHA

METOJIMYECKUE PEKOMEHJALIMY JUUIS TIPEITIOJABATEJIEN

Mertoanyeckre pEeKOMEHIAIMM NpenojaBaTelsiM ¢ YyKa3aHueM Haubosee 3((EeKTUBHBIX
CPEICTB U METOJIOB 00y4EHUS.

1. OcHOBHBIE IPUHIMITBI 00yUEHUs (PU3HKe

1. Ilemp oOyueHuss — pa3BUTh (PU3MUECKOE MEBIIUICHUE, BBIPA0OTATh (PUINIECKOE
MHUPOBO33PEHHUE; IMO3HAKOMHUTH C HACSIMH M METOJaMU (DM3WYECKOW HAyKH, HAYYHTh TNPUMEHATH
TIPUHITUIIBI ¥ 3aKOHBI JJTS1 PEIICHUS TIPOCTHIX, HECTAHIAPTHBIX (PU3MUYECKHX 3aad.

W3znarast puzndeckue uaeu U 3aKOHbI, HY’)KHO (POPMHUPOBATH JUATEKTUKO-MaTepUATHUCTUYECKOE
MMOHMMAaHHUE MUPA.

2. OOyudeHue JOHKHO OpPraHWYECKH COYeTaThCs ¢ BocnuTaHweMm. HyXHO pa3BuUBaTh B
CTYJEHTaX BOJIEBBIC KauecTBa U TpyAoarooue. HeHaBsI34nBO, K MECTY IPUBHUBATH SJIEMEHTHI KYJIbTYPBI
MOBEICHUA. B 4acTHOCTH, TperoaaBareib NOJHKEH JIMYHBIM MPUMEPOM BOCIHUTHIBATH B CTYJEHTAaX
MYHKTYaJIbHOCTh M YBO)KEHUE K Uy>KOMY BPEMEHH: BXOJIUTh B ayJAUTOPHIO CO 3BOHKOM, 3aKaHUYHMBATh
3aHATHS TAKXKE CO 3BOHKOM, JIa)KE€ €CIIM JJIsl 9TOr0 HPUIETCS HpepBaTbes Ha moiyciose. llocie
(UHHUITHOTO 3BOHKA HAYMHAETCS JIMYHOE BPEMS CTYICHTA, MOCATaTh Ha KOTOpOE MpenojaBaTeib He
MMEeT MpaBa.

3. OOyueHue MODKHO OBITh HE TACCHUBHBIM (COOOIIMM CTYyJEHTAM HEKOTOPBIH 00beM
nH(pOpMaIINY, pacCKakeM, KaK pellaloTcs T€ WU WHBbIC 33/1a4i), HO aKTUBHBIM — «CTYJEHT JOJKEeH
ycBauBaTh MeToAbl camocrtostensHoro mozHanus» (I1. II. brmonckuit). «MctuHHOE 3HaHHWE Bceraa
camoctostensHoy» (JI.H. Toncroii).

«Haubonee 3¢hhekTHBHBIM CIOCOOOM M3Y4YeHUS! (PU3UKH SBISETCS CAMOCTOSTEILHOE pellIeHHEe
HETPUBHAIBHBIX 331a4. [IyTh K OTBETY — 3TO MHIAMBUAYATbHBINA U YBIIEKATCIbHBIM HAYIHBIN ITOUCK, U
3TOT TBOPYECKUMU TMPOIIECC HEIB3sl 3aMEHUTh U3yUeHHEM perenToB pemeHus 3aaaud».(O.4. CaBueHko,
MpeanciioBre K KHure «3amaun mo ¢pusuke», Hayxka, 1981.)

4. HyxHO cTpouTh 00y4YeHHE TaK, YTOObI B OBJAJCHUHU MAaTEPHAIOM OCHOBHYIO POJIb UIpaia
namMsTh JIOrHMYeckas, a He QopmainbHas. 3alOMUHAHUE JAOJDKHO JOCTHUTaThCs yepe3 TIiyO0okoe
nonnMmanue. Henpumupumo O6opoTbes ¢ «3yOpekkoi». Dusuka [0JDKHA TNPEICTaBaTh Mepes
CTYJEHTaMH HE KaK HEKOTOpbIi 00beM HH(]OpMalMH, KOTOPHIA HYXHO 3allOMHUTH, a KaK yMHas,
JIOTUYHAs U KpacHuBasi HayKa



5. OpHO M3 BaXHEHIIMX YCIOBHHM YCHEIIHOro OOy4YeHHs — CyMEeThb OpraHM30BaTh pPabOTy
cryaenToB: «llenaror gomkeH ObITh XopomuM opranuzaropom» (ILI1. bronckuit).

6. OTHOILIEHHE MpernojaBaTelis K CTyJIEeHTaM JODKHO HOCHTh XapakTep J100poskenaTeabHOU
TpeOoBaTeNbHOCTH. [l CTUMYNIUpOBaHUSA PaOOTHI CTYIEHTOB HY)KHO HCIIOJIb30BaTh MOOILIPEHHE,
o100peHue, MoxXBajy, HO He MOpUIIaHUE (TOPULIAHUE MOYKET MPUMEHATHCS JINIIb KaK UCKITIOYEHHE).

[IpenonaBaTens AomkeH OBITH U CTYIOEHTOB JAoCTynHbIM. He crapaiitech BBINISIETH
BCE3HAIOIIMM M HEMOIPEIINMBIM, HE CTBIIUTECh IPU3HABATHCS B OIIMOKAX MM HE3HAHUM 4ero-ynoo.
OTO HE ypPOHUT, HO, HAIIPOTUB, YIIPOUYMUT Balll aBTOPUTET.

«OIHUM M3 OCHOBHBIX MPHUHIUIIOB JOJDKHO OBbITh BHYIICHHE y4allleMyCsl YBEPEHHOCTH B €rO
COOCTBEHHBIX CHJIaX M MoMolM eMy korzaa 3To Heooxomumo» (JI.I. KyapsBueB. Meicoun o
COBpPEMEHHOM MaTemaTuke u ee uzydenuu. Hayka, 1977).

«IIpenonaBarenb, BUs, YTO CTYACHT HE CIpaBIAETCs ¢ TpeOyeMoi paboToil, 4acTo MPUXOAUT
K YOeXJIEHUIO, YTO TaKOMY CTYAEHTY HEIesIeCOO0pa3HO MPOJ0IkKATh O0yUYeHUE B MHCTUTYTE, YEM U
00yCJIOBIMBAETCS BCE €r0 JaJIbHEHIlee OTHOIIEHUE K 3TOMY CTYAEHTY, KOTOpOE B JIydlleM Cllydae
MOKHO BBIPAa3HThb CJIOBAMM «MaxHyJ Ha Hero pykou». llo-HacTtosmemy, mpemnogaBaTeslb € 3TOrO
MOMEHTa HE UMEET y>K€ MOPAJILHOTO MpaBa MpOJOHKaTh 00yYeHHE ITOro CTyAEHTa, MO0 HAayuuTh, KaKk
MIPAaBUJI0, MOKHO TOJIBKO TOTJIa, KOTJIa BEpHIlb, 4TO Moxkellb 3To caenath» (JI.JI. Kynpssues).

7. «HeoOxoauM perysipHbIi KOHTPOJIb Haja pa®oToil cTyneHToB. [IpaBuibHO MOCTaBIEHHBIH,
OH IIOMOTAeT UM OPraHM30BaTh CUCTEMATHUYECKHUE 3aHSATHS, a IIPEIOJAaBATENI0 — OKa3aTh CTYJACHTY B
HYXHBI MOMEHT HeoOxoaumyto nomoisy (JI.. Kynpsiues).

2. Meroanyeckre peKOMEHIAINHU K MPOBEACHUIO JICKIIUMA

I.IToaroroBka k Jekuuu. Cpa3dy MOCIE TPOUTCHHUS OYEPENHOW JIEKUMHU HAA0 HAYUHATh
MOATOTOBKY K cienytomeid. CocTaBUTh IjiaH (HE KOHCIEKT!) JEKIHUHU, B KOTOPOM YKa3aTh, KaKue
BOMPOCHl U B KaKOW MOCIENOBATENFHOCTH OyAyT H3JArathbCs, Kakue IEMOHCTPAlMU M B KAaKOM,
«mecte» OyayT nmokazaHbl. He crnemyer neperpyxarthb JEKIUIO JEMOHCTPALUSIMH — ONTUMATBHOE YHUCTIO
JIeMOHCTpalMi, KaK MpaBuio, paBHO 3-5. JIeMOHCTpaLUU JOJHKHBI OBITH 00s3aTEIbHO K MECTY M C
OO0BSICHEHHEM CYTH IEMOHCTPUPYEMOTO SIBJIICHUS.

[TompITaThCs, HE 3arIAIbIBas B KHUTY WIH KOHCIICKT, MPOJEIaTh HEOOXOIAMMBIC BBIKIAIKH.
Korna 310 He ynaercs, Hy’>KHO BOCCTAHOBHUTH B IMAMSTH MaTE€pUaJl JICKIUH 110 KHUTE WJIM KOHCIEKTY U
CHOBA MOMBITAThCA MPOJETATh BBIKJIAJIKH CAMOCTOATENIbHO. Eciin o ucrteuenun 1-2 nqHen BaM yaercs
MpoJieNiaTh BBIKJIAIAKU, 0€3 KakuxX — JMOO 3aTpyIHECHHUH, MOXKETe ObITh YBEPEHHBIMU, YTO BO BpEMSs
JIEKLIMH BBI HE COOLETECK.

Jlanee cinenyer 03HAKOMUTBCS C TEM, KaK U3J1aracTcs COOTBETCTBYIOIIUI BOIIPOC B HECKOJIBKUX
3aCIMy’KMBAIOIINX JOBEPUS YyUeOHBIX MOCOOMSIX, MMOCIE 4Yero HACTYMaeT CaMblii BaXKHBIM dTar
MOATOTOBKH — OOMyMBIBaHHE MaTepuayia. ITOT 3Tall B OCHOBHOM COBEpIIAETCS HE 32 MUCHhMEHHBIM
CTOJIOM, a BO BpEMs IPOTyJOK, MOE3/I0K B TOPOJICKOM TPAHCIIOPTE, B MOJIyCHE U T. II. HakanyHe aHs,
Korja OyIeT YUTaThCsl JISKIUS, HYKHO BHHMATEIHHO MPOYECTh BECh OTHOCSIIMHUCS K TEME JICKIIHH
MaTepua, coaepKalluics B yueOHHKe.

UeM JeKTOp MEHBIIE «CUMIIATU3UPYET» TEME JICKIIUH, TEM TIIATEIbHEE TOJHKEH €€ TOTOBUTb.
Hamo ymerp cebs chaepkuBaTh — COOJIIOAATh HEOOXOIUMYIO IPOIOPIUI0 MEXKIY JTOOUMBIMUA W
HETIOOMMBIMU pa3ieiaMH MPOrPaMMBbl.

Ha nexuuio Hy)XHO UATH, OE3yKOPU3HEHHO Biajes marepuanoMm. [110Xo moAroToBUBIIMIACS
aexTop OyaeT aymaTh HE O TOM, KaK 3aMHTEPECOBATh M yBJICUYb CIYyIIATENICH, a OMacaTbCs, Kak Obl HE
3a0BITh KaKOW-TMO0 BBIBOJ UM (DOPMYITUPOBKY.



2. XapakTtep nekuud. [1o/uIMHHBIN negaror He «O0TOBIBAET HOMEPY», a UAET Ha JICKIUIO, KaK Ha
npa3aHuk. Kaxaas JeKius JoJDKHA YUTAaThCAd HEMPUHYXKICHHO, «HAa moabeMey». Eciu BaM Bo Bpems
JIEKIIMM CKYYHO, TO CIIyLIATEIsIM B JIECATh pa3 CKyuyHee. MOHOTOHHOE, OECCTpacTHOE, «3aHyIHOE»
YTEHUE JICKIIUH COBEPIICHHO HEJOMYCTUMO.

Jleknuu MOKHBI OBITH SMOIMOHAIBHO OKpalleHHBIMH HyKHO yBIE€KaTh CiymiaTeieil cBOeH
YBJIEUEHHOCThIO. BpIpakaTh yIuBJI€HHE M BOCXUIIEHHE IMOITY4YEHHBIMU pe3ylbraTamu. OOpamarhb
BHUMaHUE Ha UX MPOCTOTY (€CIM HE MMEET MECTO MPOTHBHOE), CHMMETpHI0, Kpacoty. [Ipeanmarats
CIIyLUATENsIM TMOMNBITAThCS MPEACTABUTh, YTO MCHBITBIBA] TOT WJIM HWHOM Y4YEHbIH, CHENaBIINI
OTKPBITHE.

W3BectHbiil cBouM MactepctBoM JiekTop A.Il. MuHakoB roBopui, 4YTO MNEAaror JOJDKEH
YyBCTBOBATh KU3Hb ayJAUTOPUHU U «COBEPIIACT JIEKIIMIO» BMECTE C HEIO, a HE Mepe]l HEelo, ePEeKUBast
KXIbIH pa3 MpU H3JIOKEHUU JTAaBHO H3BECTHOTO €My MaTrepuaia BCIO CBEXKECTh W HOBHU3HY €ro
TIEPBOTO BOCIIPUSTHS.

«O0yueHue MOHKHO OBITh MOCTPOEHO TaKUM 00pa3oM, YTOOBI B €ro IMPOIEecCe yYalluics,
roJtyyasi 3HaHMs, YAUBJSUICS M BOCXHMILNAJICS MYJPOCTBIO TE€X, KTO IMPUHEC JIIOASAM 3TH 3HAHUS.
YauBnsiics W BOCXMINAJICA TapMOHUEH (a TaM, Tie ee HeT, YIUBISUICS TUCTapMOHMU) Beullel, ¢
KOTOPBIMH €T0 3HAKOMSAT, YTOOBI OH IO CYIIECTBY OIIEHMBAJl CMBICI M 3HAYCHHE MPUOOpETaeMbIX
saanuit» (JI.J[. Kynpssies).

OdeHb ONBITHBIN, TBOPUECKH PAOOTAIONINI JIEKTOP MOXKET IMO3BOJUTH ce0e BO BpEeMsl JICKIIHH
uMIpoBu3anuio. OIHAKO 3TO AOMYCTUMO JIUIIbL HA OCHOBE O€3YKOPU3HEHHOTO BJIAJCHUS U3JIaraeMbIM
MaTepuajoM.

Uwutas JNEeKui, HY)KHO CTPEMHUTHCS OyIWUTHh MBICTH, PAcCy>KIaTh BCIyX, BOBJIEKass B 3TOT
npouecc cryaeHTtoB. Korga ObiBaeT, BO3MOXHO, IpearaTh CTyACHTaM COOOpPa3UTh, KAKUM MOXET
OBITh UICKOMBIH pe3yJIbTar.

J7is 0KUBJICHUS M3JI0KEHHS U pa3psiiKU moJie3Ha myTka. OAHaKo He CleyeT, 30yNoTpediss
ITyTKaMH, IPeBpaIiaTh JEKIUIO B Oalara.

OrpoMHOe 3HaYeHHE UMEET KyJabTypa peud. COBEpIIEHHO HEOMYCTUMBI CJIOBA — Mapa3uThl,
CJIOBa — COPHSKH: BOT, 3HAYHT, TaK CKa3aTh U T. 1. Henpuemiema cOMBYMBAs, HECBSI3HAS PEUb.

3. Texnuka yTeHus. B Hagasie TeKIMK HY)XKHO JIaTh KPAaTKOE BBEJCHUE, aHHOTAIUIO, 0030p IS
opueHTUpPOBKH. Pacckazath 0 yeM OyneT pedb, YTO M Kak OyJeT BBIACHEHO WM TojydeHo. Muade
CTYJICHTBI «3a JIEPEBbsIMH HE YBHJST JieCca». 3aKOHYMB H3JIOKEHHUE, KAKOro- JUOO BOMpoca, JaTh
pe3tome, 0003peTh CIEIaHHOE.

B xone nexuuu HY>KHO YKa3blBaTh, YTO U B KaKOM BHUJE CTYACHTY HYXKHO Oy/JeT MOMHHTH
Hau3yCTh, U B OCOOEHHOCTH, YTO HE HAJI0 CTPEMHUTHCS 3allOMHHUTH. HyXHO mpeocTeperaTs CTYJEHTOB
OT «3YOpEeXKH», B YaCTHOCTH JEMOHCTPATUBHO CIHCHIBATH (WM JeNaTh BHUJ, YTO CIHUCBIBAETE) C
OyMaXKy Ha JIOCKY T€ (hOpMYJIBI HJIM YHCIIOBBIE 3HAYCHHSI, KOTOPHIE HE CJIETYET 3allOMUHATD.

Uuras JeKIUI0, HY’KHO BCE BpeMs 3a00TUTCS, 4TOOBI BaC MOHUMAJIH.

['oBopuTh TPpOMKO, BHITHO, pa30OpPUYMBO, MUCATh KPYMHO, aKKypaTHO U 4yeTko. Creauth 3a
TEMIIOM YTeHHs. Temn AomKeH OBITh JOCTATOYHO YMEPEHHBIM I TOTO, YTOOBI CTYACHTHI YCIIEBAIN
CIEIUTh 332 XOJOM PAaCCy’KJIEHHWW M 3alUChIBaTh OCHOBHOE, M BMECTE, C TEM JOCTATOYHO KUBBIM,
YTOOBI HE BOLIAPUIIACH CKYKA.

He nHano Oerath mepen MOCKOW, MEIbTEIIUTh MEPea CTYIACHTaAMU — 3TO MEIIAeT CIyIIaTeNlIsIM
coCcpeoTOunThCS. BMecTe ¢ TeM He cienyeT ynoao0auBaThCsl HICTYKaHy .

4. CooTHOILIIEHUE JIEKIUKA ¢ Y4eOHUKOM. B ekiuu u ydyeOHUKe pacCMaTpUBAIOTCS OJHHU U T
K€ BOMPOCHI, HO B Pa3HbIX PaKypcax M pPazIWYHBIMHU BBIPA3UTEIbHBIMU CpeJCTBaMH. B oTinuume ot
y4eOHMKA B JIEKIIMM UCIOJIb3YIOTCSl JKECThl, MUMHUKA, OOJbIlasi CBOOOJA M BBIPA3UTEIBLHOCTh PEUH,



JIeMOHCTpalui. B HM3BECTHOM CMBICIIE MOXKHO CKa3aTh, YTO JIEKUUS W y4eOHMK He AyOIHpyroT, a
JOTIOJIHAIOT APYT Jpyra.

A.Tl. MuHakoB pacckasblBajl, 4TO «3HaMeHUTHIM ["acmap MoHX... cocTapuBIINCD, TPEKPATUI
YTEHHE JIEKIUI, XOTs ObUI COBEPLIEHHO OOApbIi. S, TOBOPUT, HE MOTY TaK >KECTHKYJIHPOBATH, KaK
paHbIlie, s MOTEPsUT CBOM KeCT. (A OH YMTal TEOPHIO MOBEPXHOCTEW.) Takoe OrpoMHOE 3HAUYCHUE
IIPUIaBAJl YEJIOBEK JKECTY, YTO JaKe IepecTall YuTaTh JEKIUU!».
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