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PaGouas mporpamMma IuUCHUIUIMHBI «DYHIAMEHTAIBHBIM IKCIEPUMEHT B (DU3HUKE» COCTaBIeHA
KaHIMIaTOM MEeIaroruueckux Hayk, JOLEHTOM Kadeapbl GU3MKH U METOAMKH OOydeHHs (QHU3uKe
C.B. JlaTpIHIIEBBIM U CTapIINM TpernofaBareneM Kadeapsl GU3UKU U METOAUKH OOydeHus (pusmke
H.B. ITpoxonbeBoit

Pabouas nmporpamma AUCHUILIMHBI 00CY’/I€HA Ha 3aceaHuu Kadeapbl GU3NKU U METOJUKHI
oOyueHus pusnke

nipotokos Ne 10 ot «17» mas 2017 1.

3aBeayromuii kKadeapoin ﬁ.%/é ' B.U. Tecnenko

l,\

OnobpeHo  Hay4YHO-METOJUYECKUM  COBETOM  CIELMAJBbHOCTH  (HampaBlICHUS
MOJrOTOBKM) MHCTUTYTa MaTeMaTUKH, (GU3UKU 1 UHPOPMATUKU

«26» mas 2017 r. [Iporokon Ne 9

[Ipencenarens HMCC (H) " C.B. boptHOBCKMit



Pabouass mporpamma aucUMIUIMHBL «DyHIaMEHTaJIbHBIN SKCHEPUMEHT B (PU3HKE» COCTaBJICHA
KaH/IUJaTOM TIeJJarOTHYeCKUX HayK, JOIEHTOM Kadenpbl (U3UKH U METOAWKUA OOy4eHHUs (HU3UKe
C.B. JlaTbIHIIEBBIM U CTapIIMM MpernojaBaresieM Kadenpbl GU3UKH U METOAUKU 00ydeHus: pu3nKe
H.B. IIpokomnbeBoii

Pabouasi mporpamma IHMCUUIUIMHBI OOCYXJE€Ha Ha 3aceJaHuM Kadenpbl (U3MKH U METOAMKH
o0y4deHus PU3HKE

npotokos Ne7 ot «20» mast 2018 1.
S——
3aBeayrommii kadeapoi _?j 4 B.N. Tecnenko
LLL—\

OnobpeHo HayYHO-METOJUYECKUM COBETOM CIEIUATBHOCTH (HAIpaBIICHUs TOATOTOBKH) HHCTUTYTA
MaTeMaTHKH, GU3UKU U UHPOPMATUKHU

«23» mas 2018 1. ITporokon Ne 8

[Tpencenarens HMCC (H) ) C.B. boptHOBCKMit



Pabouass mporpamma aucUMIUIMHBL «DyHIaMEHTaJIbHBIN SKCHEPUMEHT B (PU3HKE» COCTaBJICHA
KaH/IUJaTOM TIeJJarOTHYeCKUX HayK, JOIEHTOM Kadenpbl (U3UKH U METOAWKUA OOy4eHHUs (HU3UKe
C.B. JlaTbIHIIEBBIM U CTapIIMM MpernojaBaresieM Kadenpbl GU3UKH U METOAUKU 00ydeHus: pu3nKe
H.B. IIpokomnbeBoii

PabGouas mporpamMma IUCHMIUIMHBI OOCY)XJIE€Ha Ha 3aceqaHuu Kadenapbl (U3UKA U METOIAMKH
oOyueHus pusnke

npotokoa Ne§ ot «11» anpens 2019 .
3aBeayromuii kKadeapoin ﬁ% {, B.N. Tecnenko

Ono0peHo HayYHO-METOUICCKUM COBETOM CIICIUATHLHOCTH (HAPABICHHS TIOATOTOBKH) HHCTHTYTA
MaTeMaTHKH, (GU3UKUA U HH)OPMATHKH

«16» mas 2019 r. ITpotokon Ne 8

[Tpencenarens HMCC (H) ) C.B. boptHOBCKHi1



IHosicHuTEIbHAA 3aNIMCKA

[Tporpamma IuCHMITIMHBI pa3paboTaHa B COOTBETCTBHM C (elepalbHBIM I'OCY1apCTBEHHBIM
0o0pa3oBaTelIbHBIM CTAHIAPTOM BBICHIETO O0Opa30BaHUsl MO HampaBlIeHUIO MOAroToBkH 44.04.01
[lenarornueckoe  oOpa3oBaHue  (YpOBEHb  MAarucTpaTrypbl),  YTBEpXKIEHHBIM  IPHKA30M
MunuctepcTBoM oOpa3oBaHus U Hayku Poccuiickoit @enepaunu ot 21 Hos0ps 2014 . Ne 1505;
denepanbHbIM 3ak0oHOM «O0 00pazoBanuu B PDy» ot 29.12.2012 Ne 273-D3; npodeccHOHATLHBIM
cranaaproMm «llemaror», yTBepKIeHHBIM IpHUKa3oM MHHHCTEPCTBA TPy/la M COLUATIBHON 3allUTHI
Poccuiickoit @eneparun ot 18 okrsa6ps 2013 . Ne 544H.; HOpMaTHBHO-IIPABOBBIMU JIOKYMEHTaMU,
npouecc KITIY  um. B.II. AcradneBa
HarnpaBlieHHOCTH (mpoduiaro) oOpaszoBaresibHONM mporpammbl Pu3nMyeckoe M TEXHOJIOTHYECKOEe

pEerIaMEHTUPYIONIUMH  00pa30BaTEeIbHBIN B 1o
o0Opa3oBaHre B HOBOH 00pa30BaTelIbHON MNpPAaKTUKE, OYHOH (OopMBI OOy4YEHHS C TPUCBOCHUEM
KBaNu(UKAIUK MarucTp. JUCIUTUTHHA OTHOCUTCS K BAPUATUBHOM YacTH yueOHOTO TIaHa U BXOJIUT
B MOIynh 2 «Pusnueckoe 00pazoBaHUe B HOBOI 00Opa3oBaTensHOM npakTukey (nuaekce b1.B.05.02).

Pabouass mporpamma mno gucuuiuiiHe «®DyHIAMEHTANIbHBIM SKCHEpUMEHT B (puU3MKe»
BKJIIOYAET TOSCHUTENIbHYIO 3alMCKy, OpPraHMW3allMOHHO-METOAMYECKHE MaTepHhalibl, KOMIIOHEHTbI
MOHHUTOPHHIA YU4E€OHBIX JOCTIKEHHI 00yJaromuXcsi U yueOHbIE PECYpPCHI.

OO6miast TPyJOEMKOCTh IUCHUILIMHBI COCTABISAECT 2 3aueTHHIX eauHuIlel (72 dvaca). B tom
quclie, KOHTAKTHAsE padoTa cocTaBisieT 28 4yacoB, CaMOCTOSITEeNIbHAsI padoTa CTy/IeHTOB — 44 yaca.
JucnunnuHa, cormacHo rpaguky yueGHOro mpolecca, peaqusyercs Ha 2 Kypce B 4 cemecTpe.

Ilenv oceoenusa Oucyunaunwl: cO31aTh HAYYHO-OOOCHOBaHHOE OOIIee MpEACTaBIECHHE 00
HBOJIONUMHU (PU3MUECKOM Hayku, a Takxke c(OpMHUpPOBATH MPEACTABICHHE O pOJIU U MecCTe
(byHIaMEHTaJIbHOTO HKCIIEPUMEHTA B CTAHOBJICHUM (PU3NYECKOTO 3HAHMSI, O B3aUMOCBSI3U TEOPUH U
SKCIIEPUMEHTA;.

Ilnanupyembie pe3yabTaTbl 00y4eHust

OK-3 — cnocoOHOCTh K CaMOCTOSATEIHPHOMY OCBOSHHIO M HCIIOJIb30BAHHUIO HOBBIX METOJIOB
HCCJIEJIOBaHUSA, K OCBOCHHIO HOBBIX c(hep MpoeCcCHOHATBHON NeSTeIbHOCTH.

I[IK-2 — cmocob6HOCTh  (opMHpOBaTh  00pa30BaTENbHYIO Cpeoy U HCIOIb30BaTh
npodeccuoOHANbHBIE 3HAHUAM YMEHUS B peald3alid 3a7ad WHHOBAIIMOHHOW 00pa30BaTeNbHOMN
TTOJIUTUKH.

3agaum ocBoeHus! I[lnanupyembie pe3ybTaTbl 00y4eHHs MO JUCHUIIHHE Kon
AMCHUILIMHBI (ZeckpunTOpPHI) pesyabrara
o0y4eHust
(koMIeTeH
nusi)
3adaua 1 3Harb: OK-3
PacCMOTPETh CUCTEMY|— METOBI (PU3NYECKUX UCCIEAOBAHUN 1 U3MEPCHHUI; I1K-2
byHIaMeHTaIbHBIX  |— (pyHIaMeHTaIbHbIE IKCTIEPUMEHTHI B (DU3HKE;
JKCIIEPUMEHTOB, — Owmorpaduyeckue JaHHBIE W OCHOBHBIC HAy4YHBIC JOCTH)KCHHS]
HaIpaBJICHHBIX Ha YUEHBIX BBITIOJIHUBIINX (byHIaMeHTaNbHbBIE buznyeckue
W3YYECHHE OCHOBHBIX |3KCIEPUMEHTHI.
3aKOHOB
KJIACCUYECKON YMeTs:
(GU3KUKY U UX pOIIb B |— 00OCHOBBIBATH UICK0 (PYHIAMEHTATBHBIX (PU3NIECKUX
dhopMHUpOBaHUHT AKCIEPUMEHTOB;




COBPEMEHHOM
€CTECTBEHHO-
HAy4YHOU KapTHHbI
Mupa

- IIOJIB30BAaTbCA SKCIICPUMCHTAJIbHBIM
IMPOBCACHUA (bI/ISI/I‘leCKI/IX OIIBITOB

Bnaners:
— METOIMKAMH MMOCTAHOBKHU (YU3MYECKOTO IKCIICPUMEHTA.

o0opynoBaHUEM

JJLA

3aoaua 2

OCHOBHBIE O
BayKHEHIINX
(usnueckux axrax u
MOHATHX, 3aKOHAX U
MPUHIUITAX (U3UKH C
HYEeTKUM
OTIpeIeIeHueM
IpaHMII, B IIpeienax
KOTOPBIX
CIpaBEIJIMBHI T€ WIN
MHBbIE (hHU3HUECKHe
KOHIIETIIINN, MOJIEJIH,

TeOpHUn

3HATh:

— STarbl Pa3BUTUS GUINICCKON HAYKU;

— (pusnUeckue siBIeHUs, 3aKOHBI  TEOPUU;

OCHOBHBIE (PU3NIECCKUE MOJICIIH;

YMeTs:

— aHAJTM3UPOBATh METOIUKY TIPOBEICHUS (DU3MUECKHX OITBITOB
— TaBaTh 000CHOBaHHOE OOBSICHEHHE IKCIIEPUMEHTATIbHBIM
pe3yybTaram;

Bianers:
—  BaXXHEHIIMMH METOHOJOIrHYECKUMHU
AHaIM3a
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MCTOAaMM (1)I/I3I/I‘ICCKOFO

OK-3
[1K-2

[Tponiecc oOyuenus mo nucuumnHe «DyHIaMEHTAIbHBINA SKCIIEPUMEHT B (PU3UKE» OCHOBAH Ha

HCIIOJIb30BaHUN p33H006p33HBIX COBPCMCHHBIX W TPAaAWUIIMOHHBIX (bOpM, MCTOAOB OpraHu3alnuu

y‘Ie6HO-HO3HaBaTeJII>H0ﬁ ACATCIIBHOCTH CTYACHTOB Ha IPAKTHYCCKUX 3aHATHAX, a TaKXKC IIpH

CaMOCTOSITENILHOM paboTe.

KOHTpOHB OCBOCHUA OUCHUINIMHBI OCYHICCTBIACTCA B (bopMe IOATOTOBKM K CEMHUHApam,

BLICTyrIJ'IGHPIfI Ha 3aHATHAX. UTOTOBBIN KOHTPOJIb OCYIICCTBIISACTCA B (bopMe OK3aMcCHa. OI_IeHO‘IHBIe

CpeacTBa pe3yJIbTATOB OCBOCHHA JUCHUILIIIUMHEIL,

KPpUTCPUHU OLCHKHU BbIIIOJHCHUA 3aJaHul

nNpeacCTaBJICHBL B Pas3acCiic (((DOHIII)I OLCHOYHBIX CpCACTB [JIA TIPOBCACHUA HpOMe)I(YTO‘{HOﬁ

aTTCCTAIlUID).

[lepeuens 00pazoBaTENbHBIX TEXHOIOTUI

1. CoBpemeHHOE TpaAuLIMOHHOE 00yUYeHHEe (JEKIIMOHHO-CEMHHAPCKas-IK3aMEHHas CCTEMA).

2. Ilemarornueckue TEXHOJOTMH HAa OCHOBE aKTUBHM3ALIUM M I/IHTeHCI/IQ)I/IKaLII/II/I JACATCIIbHOCTHN

y4anmxcs (aKTUBHBIC METOABI OOYUCHHS ):

a) [IpoGnemHoe oOyueHue;

0) VHTepaKkTUBHBIE TEXHOJOTMU (JIUCKycCHs, Ne0aTbl, TUCKYpcHs, NpoOIeMHBI CeMHHap,

TPCHUHI'OBBIC TCXHOJIOT I/II/I) )




B) TexHomorus I/IHTeHCI/I(I)I/IKaI_[I/II/I 06yquI/1${ Ha OCHOBE CXEMHBIX H 3HAKOBBIX Mojenei

y4eOHOro Marepuaia.



I. Opranu3anmoHHO-MeTOoAHYEeCKHE TOKYMEHThI

1.1. Texnonoruyeckasi Kapra o0y4eHus JUCHUIINHE

«®YHJIAMEHTAJBHBIN SKCIIEPUMEHT B ®U3UKE»
JUIsL CTY/IEHTOB OCHOBHOM ITpo(heccroHanbHON 00pa30BaTeIbHON POTrpaMMbl

Hanpasnennocts moaroroBku: 44.04.01 Ileqaroruyeckoe oopa3oBaHue

Hanpasnennocts (npoduiib) 00pa3oBaTenbHOM nporpaMMbl GU3NYECKOE U TEXHOIOTHYECKOe 00pa30BaHKe B HOBOM

o0pa3oBaTelIbHON MTPaKTUKE,

1o o4HOM (hopme 0O0ydeHwus, 2 3eT

HanmenoBanue pasienoB U TeM Bcero AyIUTOpHBIX 4acoB Bueaynur @OpMBI ¥ METOABI KOHTPOJIS
4acoB Bcero | Jexkuui | 1ad. padbot [Tpaxr. OpPHBIX
3aHSIT. 4acoB
basosblii paznen 1. Poab 36 10 4 6 26
JKCIIePUMEHTa B mpolecce (13.e.)
HAyIHOT0 NO3HAHHS Brictynnenue ¢ 1okinanom
Tema 1. Dxcnepumenm u meopus 6 TIpe/i0CTARICHNE OTUETOR
ecmecmeenHOHAYYHOM NOZHAHUU. SKCTICPUMEHTATHBIX PaGOT
Tema 2. Dopmovl u Mmemoowbi
D y— OTBETHI Ha KOHTPOJIBHBIC BOITPOCHI
UCCIe008aHUI.
Tema 3. BaoicHetiuue 0ocmudicenus
COBPEMEHHO20 eCmecmB8O3HAHUSL.
basoBblii pa3nen 2. 36 18 6 12 18
dyHpaMeHTAbHBIE ONBITHI MO (13.e.)

¢u3uke, UX poJib B HAyKe U MECTO
B Ipolecce eCTeCTBEeHHOHAYYHOI0
MO3HAHUS

Tema 1. Dynoamenmanvhvie onvimol
8 MexaHuxe.

Tema 2. @ynoamenmanvhvie Onvimvl
8 MONEKYIAPHOU u3uKe.

Tema 3. @ynoamenmanvhvie OnvlmMvl
8 2N1eKMpOOUHAMUKE.

Tema 4. @ynoamenmanvhvie Onvimvl
8 onmuxe.

[IpenocraBneHue 0T4ETOB
HKCIIEPUMEHTAIBHBIX paboT

OTBeTHI Ha KOHTPOJIbHBIC BOITPOCHI

BLICTYHJICHI/IC C JOKJIaaoOM




Tema 5. DynoamenmanbHvle OnvimMul
6 K6aHMOBOU u3uxe.

dopma UTOTOBOTO KOHTPOJISA 10
y4eOHOMY TIaHYy IK3aMeH 110
MOJTYJTIO

Hroro

72
(23.e.)

28

10

18

44




1.2. Conep:xaHue OCHOBHBIX Pa3J1eJiOB U TeM JUCHUIIMHBI

Ba3oBsiii pazzies 1. Poab 3xcnepuMeHTa B ponecce HAy4YHOT0 MO3HAHUS

Tema 1. DKclepUMeHT M TeOpPHs B €CTeCTBEHHOHAYYHOM MO3HAHUH.
[[MKJI ecTeCTBEHHOHAYYHOI'O IO3HaHUA. TeOpeTHYeCKMH M JKCHEPUMEHTAIbHBIM YPOBHHM IIO3HAHUA.
TeopeTndeckne U dKCIEPUMEHTAIBHBIE METOMBI IIO3HAHUSA, UX MECTO B LIUKJIC IIO3HAHMS, CBA3b MEXKIY

HUMHU. Poib SKCIICPUMCEHTA B ITIO3HAHWH.

Tema 2. @opMbI 1 METOAbI €CTECTBEHHO-HAYYHBIX MCCJICOBAHMIA.

HayuyHoe OTKpbITHE M [10Ka3aTelbCTBO. DKCIEPUMEHT KAaK OCHOBAa €CTeCTBO3HAaHMsS. COBpPEMEHHBIE
CpEICTBa €CTECTBEHHO-HAYYHBIX UccienoBanuil. Hayunsiii GakT, sxcepuMeHT. OTIndne dKCIepruMeHTa
ot HabmoneHusi. OCOOEHHOCTH COBPEMEHHBIX TEXHUYECKUX CPEACTB AKcnepuMeHTa. OCHOBBI HayqHOIO
npeaBuAeHUs.  MeToqonorust  eCcTeCTBO3HaHUsA. Meronbl U NOpUEeMbl  €CTECTBEHHO-HAyYHBIX
uccienoBannii. Hayunoe otkpeiThe. Ponb TBOpUeckoro BOOOpa)kK€HHS B HAyYHOM ITOMCKE. OTarlbl
HAay4yHOro J0Ka3aTenbCTBa. (OCHOBHBIE apryMEHTHI, OMNPEICNSIONINE MPAKTUUECKYH HAaIlpPaBICHHOCTh
skcriepruMeHTa. OCHOBHBIE ATalbl SIKCIIEpUMeHTa. Ponb n300peraTenbHO 1 KOHCTPYKTOPCKOM paboThl Ha
MOJATOTOBUTENBHON CTAUU SKCIIEpUMEHTA. [lOBBIIIEHME TOYHOCTH 3KCHEPUMEHTAIBHBIX W3MEPEHUH.
OO6paboTka HSKCIEPUMEHTAIBHBIX pe3yabTaroB. Crnenuduka COBPEMEHHBIX SKCICPUMEHTAIBHBIX U
TEOPETHUYECKUX UCClIeq0BaHUM. [ [pMUrHBI OTOPBAHHOCTH TEOPUU OT HKCIIEPUMEHTA.

Tema 3. BaxxHelue 10CTHKEHUS COBPEMEHHOI0 €CTeCTBO3ZHAHUS.

HampaBnenuss pasBUTHs J1a3epHOM TEXHHMKHU. llenb W HazHaueHHE CHHXPOTPOHHOIO H3JIy4YCHUS.
IIpouecchl U CBOMCTBA, KOTOPBHIE MCCIEAYIOTCSA € IIOMOLIBI0 METOAA SIACPHOTO0 MAarHUTHOIO PE30HAHCA.
BO3MOXHOCTH ONTUYECKOM M MAacCC-CHEKTPOCKONMHM. MeToapl PEHTIEHOCTPYKTYPHOIO aHaiau3a |
HeiitpoHorpaduu. BricokoTemmeparypHast — cBepxmpoBonuMocTh. Crnenudpuka U NpeUMyIECTBa
XUMHUYECKOIO J1azepa. [Ipumenenrne MOJIEKyISpHBIX IIy4YKOB.

Ba3zoBblii pasnen 2. ®yngamMeHTalbHbIe ONBITHI M0 (pU3HMKe, HX POJIb B HAYyKe H MECTO B Ipoiecce

€CTCCTBCHHOHAYYHOI0 ITO3HAHMUSA

Tema 1. @yHaamMeHTaIbHBbIE ONBITHI B MEXaHUKE.

3apokIeHHE SKCIIEPUMEHTAIBHOTO MeTo/ia B ¢u3uKe. Poib (yHIaMEHTAbHBIX OIBITOB B CTAHOBJICHUU
KJaccuueckor Mexanuku. OmnbITel [anuies 1mo u3y4eHWIo IBIKEHHUS Tell. MBICICHHBIN HKCIIEPUMEHT
lanmunest n 3akoH nHepuru. OTKpbITHE HBIOTOHOM 3aKOHAa BCEMHPHOIO TATOTEHUS U OnbIT KaBenauma.
OmnpiThl [TolireHca Mo M3y4EeHUIO KOJIe0aTeIbHOTO IBMKEHUS. DMIUPHUYECKUN 0a3uc Kak CTPYKTYpPHBIH
AIIEMEHT (PU3NYECKON TCOPHUH.

Tema 2. @yHgaMeHTaIbHbIE ONIBITHI B MOJIEKYJISAPHON (pusnke.
BoO3HHMKHOBEHNE aTOMapHOW THIIOTE3bl CTPOEHUs BelecTBa. OnbIThl bpoyHa 1Mo M3y4eHMIO TEIIOBOTO
JIBIKEHHs MolieKyll. OnbIT Penest mo usmepeHuto pazmepoB Mosekyi. Oneitel [leppena mo n3mepeHuro
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Macchl MOJIEKYJI M ONpeAeTeHHI0 MOcTOosHHOW ABoraapo. Omeir IlTepHa 1Mo HM3MEPEHUIO CKOPOCTH
JBUKECHHSI MOJIEKYJ. OKCIEPUMEHTAIbHO M TEOPETUYECKU IOITYYEHHOE pACHpPENEICHHE MOJEKYI I10
ckopocTsiM. [loOena  MOJEKyNspHO-KMHETUYECKOM TEOpHUM CTpoeHus BemiecTBa. ONBITBI 110
UCCIIEIOBaHNIO0 CBOMCTB ra3oB. OmnbiThl boitnsa. Oneitel Pymdopaa. Onbitel [xoyns 1o 10Ka3aTenbCTBY
HKBUBAJIEHTHOCTH TEIUIOTHI U paboThl. DyHIaMEHTaIbHBIE OIBITHI KAK OCHOBA HAay4YHbIX 000O0IIEHU.

Tema 3. @yHgaMeHTaIbHbIE ONBITHI B JIEKTPOAMHAMMKE.

Onwitel Kynona mo snekrpocrarnyeckoMy B3aumozeiictsuio. Ombitel Puxke, Modde, Munnukena,
Manpnensiirama, Ilananexcu, Tonmena, Crroapra, JieXKange B OCHOBE JJIEKTPOHHOW TEOpPUHU
poBoaAUMOCTH. OnbITel OMa, MMO3BOJIMBIINE YCTAHOBUTH 3aKOH IOCTOSIHHOTO TOKa. Pasznmuune mexnay
ponbio (yHAAMEHTAIBHBIX ONBITOB B HAayKe W B TMpOLECCe M3yueHHs OCHOB HayK. OmbIThl AMIepa,
Opcrena u @apages 1o osnekrpomarHeTusMmy. OmnbIThl lepra 1o  U3IYyYEHUIO U OpUEMY
ANIEKTPOMAarHUTHbIX BOJIH. (DyHAaMeHTanbHBIE ONBITHI KaK IOATBEP)KIEHUE CIEACTBUA TEOpUU B

CTPYKType (PU3NUECKOI TEOPHH.

Tema 4. @yHaaMeHTAIbHBIE ONIBITHI B ONITHKE.

Kparkas ucropus pa3Butus yueHus o ceete. OnbIThl, IOCTYKUBIINE OCHOBOM BOZHUKHOBEHUSI BOJIHOBOM
teopun cBeta. OmbiTel HeloToHa 1o nucnepcun cBera. OnbiTel HboTOHA MO mHTEpdEpeHIH CBeTa.
Onprtel FOHra. OmbeiTel Mo mossipu3anuu cBeta. [Ipobrema ckopocTu cBeTa B (DU3HMYECKOM Hayke.
AcTpoHOMHUYECKHE HAOTIONEHUS U JIa0OPATOPHBIE OMBITHI IO U3MEPEHUIO CKOPOCTH CBETA.

Tema S. @yHagaMeHTaIbHbIE ONILITHI B KBAHTOBOM (pu3nKe.

3apok/IeHHEe KBAHTOBOM TEOPUH. OKCHEPUMEHTAIBHOE HU3YYEHHE TEIIOBOro u3ayudeHus. OnbIThl
A.I'CroneroBa u [.I'epma o u3ydyeHuro siBiieHUs U 3akoHOB (hoTorddekra. Omprtel [1.H.JIeGeneBa mo
u3MepeHuto aBieHus ceera. OmnbIThl Pezepdopraa mo 30HAMPOBAHUIO BEIIECTBA M MOJENb CTPOCHHS
aroma. OnbiTel @panka u [epra u Mogens atoma bopa. dyHmamMeHTanbHBIE ONMBITHI M (POPMHUPOBAHUE
HOBOT'O CTHWJISI HAYYHOT'O MBIIIJICHUS.
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1.3. MeTtonnueckne peKOMeHAAIUH 10 OCBOCHHIO AU CHUILIMHBI

PexoMmenganum mo paﬁoTe Ha ceMHUHapax

CemuHapckue 3aHiITHS — 3T0 (opMa KOJUIEKTUBHOW M CaMOCTOSITENIbHOM paboThl 00yvaroniuxcs,
CBSI3aHHAsI C CaMOCTOSITENIbHBIM HM3yUYe€HHEM M MpopabOTKOW TUTepaTypHBbIX UCTOYHUKOB. OOBIYHO OHH
NPOBOASATCS B BUE Oecelpl WU TUCKYCCHH, B TIPOIECCE KOTOPBIX aHAIM3ZUPYIOTCS U YIITYOJSIOTCS OC-
HOBHBIE MTOJIOKEHHSI paHEee N3yUYEHHON TeMbl, KOHKPETU3UPYIOTCS U 000011al0TCs 3HAHUSL, 3aKPETISIOTCS
YMEHHS.

CemuHapel wurparor OonblIyl0 poib B pa3BuTuu oOydaromuxcs. CemuHapckas (opma
CrocoOCTByeT (POPMUPOBAHHIO HABBIKOB CaMOOOpa3oBaHUsA y OOydYaroIIMXCs, YMEHUH paboTarh C
KHUTOM, BBICTYNIaTh C CaMOCTOSITENIbHBIM COOOLIeHHeM, OOCYXJaTh IOCTABJIEHHBIE BOMPOCHI,
CaMOCTOSITENIbHO aHAJM3UPOBATh OTBETHI KOJIJIET, apTyMEHTUPOBATh CBOIO TOYKY 3PEHHS, OTIEPATHUBHO U
YeTKO MPUMEHATh CBOM 3HaHMA. Y 00ydaromuxcs GopMupyroTcs yMEHHs COCTaBIATh pedepar, JOTHIHO
u3jaratb CBOM MBICIH, TOAOMpATb (AaKThl W3 PA3TUYHBIX HCTOYHHKOB HWH(OPMAIUH, HAXOIUThH
yOeauTenbHble MpUMeEpbl. BpicTyruieHuss oOydarolmuxcs Ha CeMHUHapax CIOCOOCTBYIOT Pa3BUTHIO
MOHOJIOTHUECKOM peuu, MOBBIIIAIOT UX KYJIBTYPY OOIICHHS.

CTpyKTypa CEMHHApCKOTO 3aHATUS MOXET OBbITh pPa3TUYHOW. OTO 3aBUCHUT OT Y4eOHO-
BOCTIMTATEIbHBIX IEJIeH, YPOBHS IOATOTOBICHHOCTH OOYYarOIUXCS K OOCYKICHHIO MPOOIEMBI.
Haubonee pacipocTpaHeHHO sIBIIIETCS ClIeayolas CTPyKTypa CeMUHapa:

1. BBomHOE BBICTYIUIEHHE MpernojaBaressi, B KOTOPOM OH HAllOMHHAET 3a/ladyd CEMHUHApPCKOTO
3aHATHUS, 3HAKOMUT C TUIAHOM €T0 MPOBEIEHHs, CTAaBUT MPOOIeMy.

2. Beictymuienus oOyvaronuxcs (CooOIIeH s WU TOKJIaAbl 110 3aJJaHHBIM TEMaM).

3. Nuckyccus (oOcyxaeHne cooOIeHnH, TOKIIaI0B).

4. TlomBemenwe  wWTOroB  (Ha  3aKIIOYMTETLHOM  JTale  3aHATUS  MpenojaBarelb
aHAM3UpyeT  BBICTYIUICHHA  OOyd4aroIluXcs,  OLEHMBAaeT MX  yyacThe B  JIUCKYCCHUH,
00001I1aeT MaTepual 1 JIEIAeT BHIBOIBI).

5. 3anaHus TUISt PEUTHHTOBOTO KOHTPOJISI YCIIEBaEMOCTH 00yYJaroIIIXCHI.
O} PexTUBHOCTh CEMHUHApa BO MHOTOM 3aBHCUT OT MOJATOTOBKH K HEMY

o0yJaromnmxcs.

[TonroroBky K ceMuHapy HEOOXOOUMO HAuyMHATh 3a0JIarOBPEMEHHO, MPUMEPHO 3a 2-3 Heaemnu.
[IpenonaBarenb cooOLIAET TEMY, 3aJaul CEMUHApPA, BOIIPOCHI Ui 00CYXKIEHUs, paclpeaensieT JOKIaIbl,
PEKOMEHAYET IOTIOHUTEIbHBIE UCTOYHUKH, TPOBOIUT KOHCYIBTAIIUH.

O} dexTHBHOCTh ceMUHapa 3aBUCUT OT YMEHHS OOYyYarOIIUXCS TOTOBHUTH JOKIIAJbI, COOOIICHUSI.

[ToaToMy mpy MOATOTOBKE K CEMHHApY IpPENojaaBaTesib MOAPOOHO OOBSCHSET, KaK FOTOBUTH JOKJIaJ,
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IIOMOTaeT COCTAaBUTh IUIAH, MOAOOpaTh MNPHUMEPHl, HAIISAHBIE MMOCOOMs, caenarh BbIBOABL. Ha
KOHCYJIPTAllUIX OH MPOCMAaTpUBAET JIOKJIAJbl, OTBEYAET HA BOMNPOCHl OOYyYArOIIMXCS, OKa3bIBAET
METOAMYECKYIO TOMOIIIb.

Coo01eHust 1 A0KIa1bl JOIKHBI ObITh HEOOIBIIMMHU, PACCYUTAHHBIMU HA 3-5 MUHYT.

K cemuHapy momkHBI TOTOBUThCS Bce oOydwaromuecss rpynmbsl/ motoka. Kpome copepkanHus

BBICTYIUICHUHN, O0YJarOIIMMCS HEOOXOUMO MOITOTOBUTH BOTIPOCHI/ KOMMEHTAPHUH JIJISl OOCYKICHUSI.

PexoMeHanum mo noaroToBKe K MPpOMeKYTOYHOM aTTecTAluM

K sK3aMeHy J0MyCKaloTCsl CTYACHTHI, KOTOPBIE BBIITOJHUIN BECh 00bEM pabOTHI, MPETyCMOTPEHHBIN
y4eOHOM MPOrpaMMoil o AUCLHUILIMHE.

Opranuzanys HOATOTOBKM K SK3aMEHY Cyry0oo MHAuBUAyajdbHa. HecMoTpss Ha 3TO, MOXKHO BBIIEIHUTH
HECKOJIBKO OOIIMX paIl[MOHAJIbHBIX MPUEMOB MOATOTOBKU K 3K3aMEHY, TPUTOIHBIX JUUIsl MHOTUX CIIy4aeB.
IIpy MoOAroTOoBKE K JK3aMEHY KOHCIIEKTBHI JIEKIMH HE JIOJDKHBI SIBISATHCS E€IUHCTBEHHBIM HCTOYHHKOM
HayuHOU MH(popmanuu. Cienyer o0s3aTeIbHO MOJIB30BATHCS €MIE yUYCOHBIMU MOCOOMSIMH, CIEIHATbLHON
Hay4YHO-METOANYECKON JTUTEPaTypOH.

YcBoeHue, 3aKkpernsieHne 1 00001eHre yueOHOro MaTepuaa cieayeT MPOBOAUTh B HECKOJIBKO ATAIIOB:

a) CKBO3HOE (TemMa 3a TEMOH) TOBTOPEHHME TOCJIENOBATENbHBIX YacTed JAMCLUIUIMHB,
UMEIOIIMX  ONMHM3KYI0  CMBICJIOBYIO  CBSI3b;  TOCHE€  KaXJIOM  TeMbl -  BOCIPOM3BEACHUE
y4eOHOro  Mmarepuaja [0 MaMATH C  HCIOJb30BaHUMEM KOHCIEKTa M  MOCOOMl B Tex
cilydasix, KOIrjia 4To-TO €I1€ He YCBOEHO; MTPOXOKICHHE TAaKUM 00pa3oM BCEro Kypca;

0) BHIOOpPOYHOE IO OTAETBHBIM TEMaM M BONPOCAM BOCIPOU3BEACHUE (MBICIEHHO WU
nyTéM 3amucu) y4yeOHOro MaTepuana; BbIJCJIEHWE TEM WIM BOIPOCOB, KOTOpbIE €IIE He
JIOCTATOYHO YCBOEHBI WX MTOHSATHI, U TOTO, YTO Y>K€ XOPOILIO 3alIOMHWIIOCH;

B) IIOBTOPEHHE U OCMBICIINBAHUE HE YCBOEHHOTO MaTepuaia U BOCIIPOU3BECHHUE €r0 10 MaMsTH;

r) BBIOOPOYHOE /17151 CAMOKOHTPOJISI BOCIIPOM3BEICHHUE T10 NMAMSTH OTBETOB HA BOIIPOCHI.

IloBTOpATH cleAyeT HE OTAEIBHBIE BOIPOCHI, @ TEMBbl B TOW IOCIEAOBATEIBHOCTH, KaK OHH
U3JAraliuCh JIGKTOPOM. OTO oO0ecneurBaeT IMOJydeHHWE LEIbHOIO IMpe/ICTaBlIeHUs 00 H3y4eHHOM
JUCLUIUINHE, & HE OTPBIBOYHBIX 3HAHUM IO OTJEJIBHBIM BOIIPOCAM.

Ecin B Xo#e NOBTOPEHHS BO3HHMKAIOT KAaKUE-TO HEACHOCTH, 3aTpyJHEHHs B IOHMMAaHUU
OIpeAeNEHHBIX BOPOCOB, UX CJIEAYET BbIIKMCATh OTJEIbHO U CTPEMUTHCS HAalTU OTBETHI CAMOCTOSATEIBHO,
MOJIB3YSICh KOHCIIEKTOM JICKIIMM W JIMTeparypoil. B Tex ciydasx, Korga 3TOro clefaTth He yaaércs, Halo
oOpamarecsi 3a MOMOIIBIO K IPENoJaBaTeli0 Ha KOHCYJbTAllMH, KOTOpass OOBIYHO IPOBOAUTCA MeEpen
DK3aMEHOM.

Ha osx3ameHe mo MeToiuKe OOydYeHHs pEIIeHUIO 3afad 1Mo (U3MKe HaI0 HE TOJBKO MOKa3aTh

TCOPCTUUCCKUEC 3HAHHUA IO MPEAMETY, HO U YMCHHUA IIPUMCHUTH UX IIPH BBINIOJIHCHUUN psAaa MPAKTHYCCKHUX
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3aJ]aHUi - pa3paboTaTh MEJAarorMyecKyl0 CHCTEeMY Y4YeOHbIX 3aHATUH (pa3HbIX THUIOB U BHJIOB)
000CHOBaHHO MOAOOpaTh MyTH peanu3alldd IS OMPEIEeNIEHHOro THMa o0Ie00pa30BaTeIbHON HIKOJBI,
chopMyaupoBaTh eI U 3a]1a4u (PU3UYECKOro 00pa3oBaHusl B KOHKPETHOM ILIKOJIE U T.1.

[TogrotoBka K Sk3aMeHy (aKTHUECKH [OJDKHA IPOBOIUTHCS HAa NPOTSIKEHUH BCEro Ipolecca
U3yUYeHMs JaHHOM TUCUUIUIMHBEL. Bpems, oTBoaMMOeE B IepHO CECCUM, AAETCS Ha TO, YTOOBI BOCCTAHOBUTH
B MIAMSTH U3yYeHHBIN y4eOHBIH MaTepuai U CUCTEMAaTU3UPOBAaTh €ro. YeM MEHbIIE YCUIIUN 3aTpaunBaeTCs
Ha TPOTSDKEHUU CEMECTpa, TeM OOobllle UX MPUXOJUTCS NpujaaraTh B JHHU IOATOTOBKH K SK3aMEHY.

DopcupoBaHHOE ke YCBOCHHE MaTepraa Jalle BCero OKa3bIBaeTCs IOBEPXHOCTHBIM U HETPOYHBIM.
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2. KoMnoHeHTbl MOHMTOPHHIA Y4eOHBIX JOCTHKCHUH

2.1. TexHosornyeckasi KapTa peHTHHIa AUCHUIITTHHBI

HawnmeHoBaHuMe QUCIIUTIMHBI Hamnpasienue nmoaroToBky U ypoBEHb KonmuecTBo
obOpasoBanus. HaumeHoBaHME MPOTpaMMBbl 3a4ETHBIX
eJIMHUIL
@yHIaMEeHTAJIbHBIN 44.04.01 Ilenarornueckoe oOpa3oBaHue, 2

JKCIEPUMEHT B (hU3HKE

HamnpasnenHocts (pouib)
00pa3oBaTeNbHON POrPaMMBI
dusnyeckoe 1 TEXHOJIOTHIECKOe
oOpa3oBaHKe B HOBOH 00pa30BaTeIbHOMN
MPAaKTHUKE

BA3OBBIN PA3JIEJT 1. Poitb SKCIIEpPUMEHTA B IIPOLIECCE HAYYHOTO HO3HAHUS

Komuuectso 6amnos, 30%
@DOopMBI ¥ BUIBI IEATEIHHOCTH .
min max
Texymas pabora BricTyIieHue ¢ 10K1aaoM 6 10
OTBeTbI Ha KOHTPOJIBHBIE BOIPOCHI 6 10
[TpomexyTounsiii | [IpenocraBnenne oT4€TOB SKCIIEPUMEHTATBHBIX paboT
pEeNTHHT- 6 10
KOHTPOJIb
Htoro 18 30

BA3OBBII PA3JIEJI 2. ®ynnameHTanbHBIE OMBITHI TTO (U3HKE, UX POJIH B HAYKE U MECTO B IIPOIIecce

CCTCCTBCHHOHAYYHOT'O TIO3HAHUA

0 U3y4EeHHUIO QYyHIaAMEHTAIBHOTO (DU3UYECKOTO
IKCIIEPUMEHTA

Komnuectso 0amios, 55%
®dopma U BUJBI JESITEIbHOCTH -
min max
BricTymuienue ¢ qoknagom 6 10
Tekymiast pabota
OTBeTbI Ha KOHTPOJIBHBIE BOIPOCHI 6 10
[TpomexyTtounslii | [IpenocTaBieHne OTYETOB IKCIIEPUMEHTAIBHBIX pabOT
pEUTHHT- 21 35
KOHTPOJIb
Hroro 33 5§
UTOI'OBBIN PA3JIEJ
KomnuecTtBo 6annos, 15%
ConepxaHnue ®Dopmbl paboThHI -
min max
DK3aMeH 0 MOAYJIIO 9 15
Uroro: 9 15
JIOTIOJIHUTEJIbHBIA MOJIYJIb
Konnuectso 6amnos, 10%
@DOopMBI ¥ BUJIBI IEATETHHOCTH -
min max
BM Nel N3yueHue onbiTa yunuTenen, CBI3aHHOTO C
pa3paboTKO# U MPOBEICHUEM IICKTUBHBIX KypCOB 3 5
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BM Ne2 Pa3pabotka crieHapus yueOHOro 3aHATHUS 110
M3y4YEHUI0 (PyH/IaMEHTAIbHOIO (PU3NYECKOTO 3 5
JKCIIEPUMEHTA
Hroro 9 15
min max

OO0111e€e KOIUUECTBO OAJUIOB MO AUCIIAILUINHE
(mo  wrToraM W3y4eHHs] BCEX  MOJyJeH
JIOTIOJTHUTEIBHOTO MOYJIS)

oe3

60 100
yuera

CooTBeTCTBUE PEUTHHTOBBIX OAJIJIOB M aKaJEMUYECKON OIICHKHU:

Obwee xonuuecmso
HAOpauHvIX 6A108

Axaoemuueckas
oyeHka

60-72 3aureHo/3 (yAOBIETBOPUTEIHHO)
73-86 3auTeHo/4 (Xopor1o)
87-100 3auTeHo/S (OTJIUYHO)

®UO npenonasarens: Jlareianes C.B., [Ipokonsesa H.B.

YTBepkaeHo Ha 3aceaannn kadenpsr 17 mas 2017 1., mpotokon Nel0

3aBenyromnuii kageapoit F’;)' f .

B.U. Tecneuko
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MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHU S
POCCHUIICKOM ®EJIEPAIINA
(henepabHOE TOCYIaPCTBEHHOE OFOKETHOE 00pa30BaTelIbHOE YUPEKACHUE
BBICIIIETO 00Pa30BaHUS

«KpacHosipckuii rocyaapCTBEHHBIN MEAarornueCcKiuii YyHUBEPCUTET
uM. B.I1. AcradreBar

WucTuTyT MateMaTuku, pu3nku, THPOPMaTHKH

Kadenpa-pazpadoruuk kadenpa Gusnku u MeToauku oOyueHus Gusnke

YTBEPXJIEHO OJOBPEHO
Ha 3aceaHuu Kadeapbl Ha 3aceJaHMM HayYHO-METOAMYECKOTO COBETa
[Tporokon Ne 7 ot «20» mast 2018r. CIIEUATIbHOCTHY (HANIPABJICHUS TIOATOTOBKH )

ITporokon Ne 8 ot «23» mas 2018r.

%1 B.N. Tecnenko
2 C.B. bopTHOBCKUI

®OH/I OHEHOYHBIX CPEJICTB
JUIsl IPOBEJIEHUS TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH
U MIPOMEXXYTOUHON arTecTaly 00y4arouxcs

((qDYHgaMeHTaHBHLIﬁ OKCTICPUMCHT B {1}1/131/11(6»

(HauMeHOBaHHE TUCIUTUINHBI/MOAYIISA/BHUIA IPAKTUKH )

44.04.01 IlTeparornueckoe o6pazoBaHue
(Kol ¥ HAMMEHOBAHUE HAIIPABJICHUS TOJTOTOBKHU)

Du3nYeCcKoe U TEXHOIOTHIecKoe 00pa3oBaHre B HOBOW 00pa30BaTEIbHON MPAKTUKE
(HarpaBIIEHHOCTH (PO HITh) HANMEHOBaHKE MPOQUIIS TOJTOTOBKH)

Marwuctp
(xBasmuukanys (CTeneHb) BHITYCKHUKA)

CocTaBuTenu: Jlaremanes C.B., k.1.H., IOIIEHT,
IIpoxonsesa H.B., crapmuii npenogasaTeib
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1. Ha3znauenmue ¢oHIA OLIEHOYHBIX CPEACTB

1.1. Heanro coznanus ®OC mucumminabl «DyHIAMEHTAIBHBIA SKCIIEPUMEHT B (DU3MKE» SBIAETCS
YCTAaHOBJIEHHE COOTBETCTBHS Y4E€OHBIX TOCTH)KEHUH 3allJTaHUPOBAHHBIM pe3ysibTaraM OOy4deHHs U
TpeOOBaHUSAM OCHOBHOHM IpodeccroHaIbHOM 00pa30oBaTeIbHON MPOrpaMMBbl, pabodeil mporpamMmbl
JTUCIUTUTAHBI.

1.2. ®OC pa3paboTan Ha OCHOBAHMH HOPMATHBHBIX JOKYMEHTOB:

- (dhenepaIbHOTO TOCYJAPCTBEHHOTO O0pPa30BaTEIbHOTO CTaHAapTa BBICHIEr0 OOpa30BaHUSA IO

HarnpasieHuo noaroroBku 44.04.01 Ilegarornueckoe oOpazoBaHue;

- o0Opa3oBarenbHON MPOrpaMMBI BhICIIEr0 00Opa3oBaHMs MO HampaplieHUio moarotoBku 44.04.01

[Tenarornveckoe oOpa3oBaHUE, MATUCTPATYPa;

- [lonoxenuss o ¢GopmupoBaHun (POHAA OLEHOYHBIX CPEACTB JJIs TEKYIEro KOHTpPOJs
yCIEBAaEMOCTH, IPOMEXYTOYHOW M HUTOrOBOHM arrecrauuu oOydaromuxcsi Mo 0o0Opa3oBaTeIbHbIM
nporpaMMaM BbICHIETO OOpa3oBaHMs — IporpaMMam OakajaBpuara, MHporpaMMmaM CIEHUaINTeTa,
IIPOrpaMMaM MarucTpaTypsl, IPOrpaMMaM IOATOTOBKH Hay4HO-IIEJarOTHYECKUX KaJpOB B aCIIMPaHType
B (hesepalibHOM TOCYIapCTBEHHOM OIO/KETHOM 00pa30BaTeIbHOM YUPEXKJICHHH BBICIIEI0 00pa30BaHUs
«KpacHosipckuii rocynapcTBeHHbIH neparornyeckuil yausepeuret uM. B.I1. ActadbeBay.

2.
2.1.

IlepeyeHb KOMIETEHUHH, MOAIEKAMUX (POPMUPOBAHUIO B PAMKAX AHCIHHUILINHDI:
Ilepeyenb kKoMneTeHIM, GOPMUPYEMBIX B IIpOLIECCE U3YUCHUS AUCLUIUINHBL:
OK-3 — cnocoOHOCTh K CaMOCTOSATEIbHOMY OCBOCHMIO M MCIIOJIb30BAHHUIO HOBBIX METOJOB
UCCIIEIOBaHUs, K OCBOCHHIO HOBBIX c(hep Mpo(heCcCHOHANBHOM AesITeTbHOCTH.
[1K-2 — cnoco6HOCTh popMUPOBaTH 00PA30BATEIBHYIO CPEAY U MCIIOIb30BaTh NMpodeccnoHaIbHbIe
3HAHUSM YMEHUS B pealn3alluy 3a/1a4 THHOBAILIMOHHON 00pa30BaTe/IbHON MOJTUTUKH.

2.2.  Oueno4nble cCpencTBa

JIMCIMIIIMHEL, TPAKTHKH, Onenounoe cpenctso/KNUMul
Kommerenmusa YYacCTBYHOIIUE B Tun koHTpOJISt
dbopMUpPOBaHUHN KOMIETESHIIUN
Howmep ®opma

OK-3. Cnioco6HOCTh |MeETOn0NMOTHS U METOIBI [IpeocTaBieHHe
K CaMOCTOsITeJIbHOMY |HAyIHOTO MCCJIC0BaHUsA OTUYETOB
OCBOEHHUIO U (Ka4ECTBEHHBIE U 3KCIIEPUMEHTAIBHBIX
HCHOMB30BAHIO KonnquTBeHgme METOZIBI), | rexyuit pa6or
HOBBIX METOIOB aHaToOMuA pobota, KOHTPOJIb 2,3,4 |Otsersl Ha

MIPUKIIaHAS TEKTPOTEXHUKA
UCCJIEI0BAaHUs, K P P > |yCHIeBacMOCTH KOHTPOJIbHBIC

MOJITOTOBKA K 3aIlIUTE U BOIIPOCHI

BOCHUIO HOBBIX .
0;) OCHHIO HO 3aIUTa BBITYCKHOM BricTyTUiense ¢
cpep KBATHM(UKALIMOHHOMN pabOTHI.
3 dukan p JIOKJIa0M
npodeccuoHanbHOU
JIeATEeIbHOCTH.
MIPOMEKYTOTHAS
P Y 1 DK3aMeH
arTecTanus

IIK-2. Crioco6HocTh |COBpeMeHHBIE TPOOIEMBI TeKy LM 534 |[Ipenocrasnenue
bopmupoBaTh HayKH 1 00pa3oBaHusl, KOHTPOITb " |otyeToB
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o0pa3oBaTebHYIO

npodeccuoHaNbHbIC
3HAHUA U YMeHI/ISI B
peanuzanuu 3aaa4q
HHHOBAIIMOHHOU
o0Opa3oBaTeIbHON
MOJIUTUKH

Cpely U UCHOIb30BaTh

MMOJIY4YCHUIO

claye U crada

3aIUTA BBIITYCKHOU

HAy4YHO-HMCCIIE0BATEIbCKUI
CEMHHAp, IPABOBBIE OCHOBBI
yrOpaBieHUs 00pa30BaTeNbHOIM
OpraHu3aluen, JOTUYECKUE
aCIEeKThl COBPEMEHHBIX
KOMMYHUKAIWWA, TEOPUS U
METOJINKA TEXHOJOTUYECKOTO
o0pa3oBaHMsl, IPAKTHKA IO

npohecCHOHANBHBIX YMEHUN
¥ OTBbITa TPO(eCcCHOHATLHON

JACATCIIBHOCTH, ITOATOTOBKA K

rocyaapCTBEHHOT'O 5K3aMCHa
INOArOTOBKA K 3alllUTC U

KBaJM(PHKAIIMOHHOMN PabOTHI.

yCIeBaeMOCTHU

IKCTICPUMEHTATBHBIX
pabor

OTBeTHI Ha
KOHTPOJIbHBIE
BOITPOCHI
BeicTymienue ¢
JIOKJIaJIOM

MMPOMCEIKYTOYHAA
arTecranus

1 Dx3amMeH

3. DOoHJ O1LIEHOYHbIX CpeacTs aJist HpOMe)KyTO‘IHOﬁ aTreCralumn

3.1.

3.2. OueHouHBIE

cpeacTBa

3.2.1. OueHo4YHOE CPEeACTBO BOMPOCHI U 3aJIaHUS K 9K3aMEHY 10 MOJTYJIIO
Kpurepuu orieHMBaHUs 110 OLICHOYHOMY CPEJCTBY 1 — BONPOCHI M 3aaHUS K SK3aMEHY 0 MOJIYIIIO

CDOHI[LI OLCHOYHBIX CPCACTB BKJIIOYAIOT: BOIIPOCHI U 3a/laHU K 9K3aMCHY 10 MOAYJIIO.

dopmupyembie

IIponBHHYTBI ypPOBEeHB
¢()OpMHPOBAHHOCTH
KOMIIETEeHIU i

ba3oBblii ypoBeHb
copmupoBaHHOCTH
KOMIIeTEeHIIU

Iloporoselii ypoBeHb
c¢(popMHPOBAHHOCTH
KOMIIeTeHIIUi

KOMIIETCHIUH

(87 - 100 6an/10B) OTIHYIHO/
3a4TEHO

(73 - 86 6an;10B)
X0poIuo/ 32a4TeHO

(60 - 72 6annoB)*
YIOBJIETBOPHUTEJILHO/ 32a4TEHO

OK-3. Crtoco6HOCTB K
CaMOCTOSATEIILHOMY
OCBOCHHIO U
HCIOJIb30BaHHUIO HOBBIX
METOZIOB
MCCIIeIOBaHUS, K
OCBOCHHIO HOBBIX chep
podeCCHOHANEHON
JIESITETIbHOCTH.

OO0yyaromuiicss Ha BBICOKOM
YpOBHE CIIOCOOEH K
CaMOCTOSTEITEHOMY
OCBOCHUIO U HCIOJIb30BAHHUIO
HOBBIX METOJIOB
HCCIICIOBaHHUS, K OCBOCHHUIO
HOBBIX c(hep
npodeccHOHaTBHON
nesrensHoCcTH. Criocoben
BBIJICITUTH 1 000CHOBAaTh
HCCIICIOBATEIIECKYTO
po0IieMy B KOHTEKCTE
peanbHOU
npogheCCHOHATEHON
ACATCIIPHOCTHU U
MIPOEKTUPOBATh PA3IMYHBIE
BapUaHTBI IIPOTPAMMBI €€
m3yueHnst. CriocobeH
CaMOCTOSITEITFHO
pa3paborarb METOIOJIOTUIO
HAay4HOTO MCCIICIOBAHUS.

OO0yuarommuiicss Ha CpeTHeM
YpOBHE CIOCOOEH K
CaMOCTOSATEIILHOMY OCBOCHHIO H
WCIIOJIb30BaHMIO HOBBIX
METOZIOB MCCIIEIOBAHMUS, K
OCBOCHHIO HOBBIX chep
npodeccruoHanbHON
nesrensaoct. Ciocoben
BBIJIETINTH HCCIIEI0BATENBCKYIO
mpobiaeMy B KOHTEKCTe
peanbHON pohecCHOHANBEHOM
JIESITEILHOCTH 1
apryMEHTHPOBAaTh ee
akTyajbHOCTh. CriocoOeH
pa3paboTaTb METOJJOJIOTHIO
Hay4YHOTr'O HCCIIEIOBaHMsI HA
OCHOBE Y4EeOHBIX U
METOANYECKUX ITOCOOMH

Ob6yuarommuiics Ha
YAOBIETBOPUTEIILHOM YPOBHE
CIOCOOEH K CaMOCTOATEIILHOMY
OCBOCHHIO H HCIIOIb30BAHUIO
HOBBIX METOZIOB HCCIIE/IOBAHMS,
K OCBOCHHIO HOBBIX cep
npodeCcCHOHATBEHON
nesrenpHocTH. Criocoben
BBIJICTUTH OCHOBHBIE
TpeOOoBaHUSI K 0003HAYCHHIO
HCCIIE0BaTENHCKON TPOOIEMBI
B KOHTEKCTE peaibHOM
npodeCcCHOHATEHON
JeATeIbHOCTHU, TPOEKTUPOBATh
IIPOrpaMMBI €€ U3y4YEHUs Ha
OCHOBE JIOKaJIbHBIX
ronoxennii. CriocobeH
pa3paboTaTh METOJOIOTHIO
Hay4YHOTO HCCIICIOBAHMSI IPU
HAJIUYUE HAYYHOTO
COIPOBOJK/ICHHS CO CTOPOHBI
npenoJiaBaTess

IIK-2. CiocobHOCTH
(hopmupoBarb
00pazoBarenbHyI0

Ha npoasunyToM ypoBHE
criocobeH GopmMUpoBaTh
00pa3oBaTeNbHyIO Cpeny 1

Ha 6a3oBoM ypoBHE crtocoOeH
(hopMEpOBaTH 00pPA30BATEIBHYIO
Cpely | HCIOJIb30BaTh

Ha noporosom ypoBne
cnocoOeH GpopMHpOBaTh
00pa3oBaTenbpHYIO Cperny U
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Cpeay U HCIOIb30BaTh
npodeccroHaIbHbIC
3HAHWS ¥ YMCHUS B
peanu3anuu 3aaa4d
WHHOBAIIMOHHOM
00pa3oBaTenbHOM
TOJIUTUKH

HCIIOJIb30BaTh
po¢eCCHOHANTLHBIC 3HAHUS U
YMEHUS B peasin3alliy 3a1a4
MHHOBAIIMOHHOM
00pa3oBaTeIbHON MOTUTUKA

npodeccruoHaNbHBIE 3HAHUS U
YMEHHUS B pean3aiuu 3a1a4d
WHHOBAIIMOHHOM
00pa30BaTeIbHON MOJUTHUKA

HCII0JIb30BaTh
npod)eCCHOHANTLHBIC 3HAHUS U
YMEHUS B peain3alliy 3a1a4
MHHOBAIIMOHHOM
00pa30BaTeIbHON MOTUTUKA

*Menee 60 6anoB — KOMIETEHINS HE CHOPMUpPOBaHa

4. ®onx OLEHOYHBIX CPEACTB A/ TEKYIIEro KOHTPOJIs yCIeBaeMOCTH

4.1. ®oHBI OIICHOYHBIX CPEJICTB BKIIIOYAIOT: BBICTYIUICHHE C TOKJIAIOM, TOJ00D pa3HOYPOBHEBBIX 3a/1a4
1o BBIOpaHHOW TeMe, pa3paboTka yuyeOHOro 3aHATUA MO PEIICHUIO 3a]1ay, PEIICHUE TUMOBBIX BapUAHTOB
EI'D wmn OI'D mo ¢usuke, mpoBepka W OIEHKA pabOTHl ydamierocs mo (¢u3nKe, MPeACcTaBICHUE
dbparMeHTa 3aHATHS 110 PEIICHUIO 3a1a4.

4.2.1. Kputepuu oLIeHUBaHUS 110 OLIEHOYHOMY CPEJICTBY 2 — BBICTYIICHUE C JIOKIAJIOM

Konnuecrso 0a/L10B
Kpurtepun onennpanus .
(BKJIa B PEHTHHT)
IIpaBuibHOCTD IPEACTABIEHHOIO IPEAMETHOIO COAEPIKAHUS 2
ApPryMEeHTHPOBAaHHOCTH TOYKH 3PEHUS 2
OcyniecTBIeHHE KPUTHYECKOTO aHalM3a M OLECHKH Hay4HBIX JOCTHIKEHHUH U METOIMYECKHX 2
uzeil B oonacti Gu3MKK
ITonnMaHue HEHHOCTH METOIOJIOT UK (HDM3HUKH UL CBOSH NPOQecCHOHAIBHON eITeIbHOCTH. 2
OO00CHOBaHME C JIMYHOCTHOM MMO3MIMU LIEHHOCTb 3HAHMS M Y4eTa OCHOBHBIX JOCTIDKEHHH 2
cucTeMbl HU3MYECKOTro 00pa30BaHus MPH PEaTM3alMy MPOrPaMM BBICIIEro 00pa3oBaHus
MaxkcnManbHbIH 0aJL1 10
4.2.2. Kpurepun OLEHHMBAaHHSA IO OLEHOYHOMY CpPEICTBY 3__ — TPEIACTABICHUE OTYETOB

DKCIIEPUMEHTAJIBHBIX PA0OT

KonuuectBo 0a/1i10B
Kpurtepuu oneHuBanus N

(BKJIaJl B PEHTHHI)
O060CHOBaHHOCTh MOAOOpPAa OCHOBHBIX KOJMYECTBEHHBIX KPUTEPHEB 2
ITpaBMIIBHOCTH NPEICTABIEHHOTO HAOOPA IMOKa3aTenel K KOJIMYECTBEHHBIM KPUTEPHIM 2
O060CHOBaHHOCTB TOA0OPAa OCHOBHBIX KaY€CTBEHHBIX KPUTEPHEB 2
[TpaBMWIILHOCTB IPEICTABIEHHOI0 Habopa ImoKa3aTenaeld K KaueCTBEHHBIM KPHTEPHSIM 2
O00CHOBaHHOCTH 0/100Pa JIONIOIHUTEIBHBIX KPUTEPUEB 2
MakcuMaJIbLHBII 62711 10

4.2.3. Kputepun OLEHUBAHMS IO OLIEHOYHOMY CPEACTBY 4 — OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI

Kpurtepun onennpanus

KosmmuecTBo 0a/1510B
(BKJIaJ B PeHTHHI)

Hanuune nnana oreBeTa

2

CaMOCTOSTEILHOCTh B HOH60p€ (baKanecxoro Marcepuajla U aHaJIUTUYCCKOM OTHOIICHHUU K 2
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HEMY, YMCHHE PacCMaTPUBATh MPUMEPHI M (DaKThI BO B3aMMOCBSI3U M B3aMMOOOYCIIOBJICHHOCTH,
0TOOp HamboJIee CYNMECTBEHHBIX M3 HUX

COOTBETCTBYE BBICTYILIEHUS 00y4aONIerocst TpeOOBAHUSAM JTOTHKK 2
YeTkoe BEIMJICHCHHME H3IIAaracMoil IIPoONeMBI, €€ TouHas (OPMyIMPOBKA, HEYKOCHHTEIbHAS 2
HOCIIEA0BATENFHOCTD apryMeHTaluu BOIpoca obcy:xeHus, JIOKa3aTeIbHOCTD,
HEeIPOTHBOPEYUBOCTh U TIOJHOTA APTYMEHTALMH

I[IpaBHIBHOE M COAEPIKATENHHOE UCIIONL30BAHKE HOHATHI H TEPMUHOB 2
MakcHMAJIBHBII 0aJ11 10

5. Oueno4HblIe cpeacTBA (KOHTPOJbHO-U3MEPHUTEIbLHbIE MATEPHAJIbI)

5.1. TunoBbie BONPOCHI K IK3aMeHY 10 JUCHHUILINHE «DYHIaMeHTAIbHbIN IKCTIEPUMEHT B

S A o

— e e e e e e O
AN L NN~ O

17.
18.

19.
20.

21
22

puznke»

AHTHYHas HaTypanbHas puocodus u pusuka.

OO0mrast xapakTepucTHKa (PU3NKU CPETHEBEKOBDS.

['T'anuneit — 0CHOBOMOJIOKHUK 3KCIEPUMEHTAIBLHOIO METOAA HAYYHOIO MO3HAHUS.
CraHOBIIEHHE KJIACCHUECKOW MEXaHUKH.

3akoH BcemupHoro TsaroteHus. Onbitel [ KaBenauiia.

Bo3HUKHOBEHHE TEPMOTUHAMUKH.

3apoxkaeHne yueHus 00 AeKTPUIEeCTBE U MarHETHU3ME.

3akonsl M. @apanes it a1ekTpoansa. [JucCKpeTHOCTh AIeKTpUYEeCTBa.

3akonsl O. Kynona, I. Oma, A. Amnepa.

. OtkpriTus X. Opcrena, XK. buo u @. Casapa, M. ®@apanes.

. BOBHUKHOBEHHE U pa3BUTHE ONTUYECKUX BO33PEHUM.

. Ontuueckue uccnenosanus U. Hetotona. Kopriyckynspuas npupozaa cseta no Herotony.
. Onruka X. T'tolirenca. Teopust CBETOBBIX MPUCTYIIOB.

. DnektpomarHeTusm B Tpynax M. @apanes u Jx. Makcpeia.

. SIBneHue 3MeKTPOMArHUTHOM MHAYKIUU B SKcriepuMenTax Dapases.

. OnpiTel Maiikenscona-Mopnu, Tpayrona-HoGnst mo oGHapykeHuto sgupa. MexaHuyeckud u

AIIEKTPOMArHUTHBIN dUp.

OcHoBueble nonoxxkenus OTO, ux sxcnepruMeHTaNbHasi OCHOBA.

OnbITHOE TOATBEPXKACHUE MPHUHIIMIIA SKBUBAJICHTHOCTH B dKcrepuMentax M. Herortona, O.
beccens, P. OtBema, b. bparunckoro u B. [1anoBa, a Takke B KOCMHUYECKUX IKCIIEPUMEHTAX.
KocBeHnHoe u mpsimoe MOATBEPKI€HUE TPaBUTALMOHHBIX BOJIH U YEPHBIX JABIP.

WNnes atoMa Kak OCHOBHOTO 3JE€MEHTa MHPO3[aHUsl W KpYUIEHHE MPEACTAaBICHUNH O €ro

HCOCIIMMOCTH.

. Pa3BuTHE MOJEKYISIPHO-KUHETHYECKON TEOPHH.

. Uccnenoranue /I.J1. ToMcoHa. PagnoakTHBHOCT®.
23.
24.
25.
26.

Omnpenenenue 3apsaa U Macchl AIEKTPOHA.
Kamepa Bunbcona. KocMuueckue nyuu. Pagnoxumus.
Dddekrt 3eemana.

BKCHepI/IMeHTaJ'H)HBIe HUCCICO0BAHUA TCIIJIOBOI'O U3 TYUCHUA.
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27.

28.
29.

30.

31

32.
33.
34.
35.
36.
37.

Pa6orer B. Hepncra, A. Diinmreitna, Jlunnenmana, Jlebas, bopHa 1o KBaHTOBOW TeOpHH
TEIIOEMKOCTH.

OmnbiTel Pe3epdopaa mo paccenBaHuiO a-4aCcTHII.

WNnen bparra o mpupome pPEHTTEHOBCKHX Jydel. HHTepdepeHIus pPEHTTeHOBCKHX JydeH.
Uccnenosanue bparros u Bynbga. PentreHocnekrpockomnusi.

MarnetusMm. Marantomexannaeckue 3¢ dextsl. Marautoontudeckue 3PpQGeKTol.

. DKCIIepUMEHTaJIbHbIE JIOKa3aTelbCTBA KBAaHTOBBIX CBOMCTB (OmbiThl ®panka-Iepna, [leBuca-

['ymie, ®panka u Knunnenra, Mémnepa).

OtkpseiTue cnuHa. KBaHTOBaHME crivHa.

OtkpeiTre A. KoMmnTona u npusHanue (pOTOHOB, BBEAEHHBIX A. DUHIITCHHOM.
OKCIEpUMEHTBI, TOTBEPKIAIOIINE CII0KHOE CTPOCHHE aTOMHOTO si/ipa.
OTkpbITHE IPOTOHA U HEWTpOHA. VccienoBanue iaepHBIX peaKiuil.
TeopeTnueckoe npeacka3aHue U OTKPBITUE TO3UTPOHA.

PazButne (bHSI/IKI/I OJICMCHTAPHBIX YaCTHII.

5.2. TunoBbie KOHTPOJIbHBIE BONIPOCHI

1.

ol

N s w

10.
I1.
12.
13.
14.
15.
16.
17.
18.
19.

B ueM 3akmirodaercs CylHOCTh METOJa HAyYHOro 1o3HaHus Jlexapra?
Kaxk xoHTponupyercst JOCTOBEPHOCTh HAyYHBIX 3HAHH?
UYro cocTaBisieT OCHOBY Hay4HOH Teopun?
KaxoBa posnb skcriepuMeHTa 1 ONbITa B MOCTUKEHUU €CTECTBEHHO-HAYYHON UCTUHBI?
YeM 00yCIIOBIMBAETCS HETOUHOCTD AKCIIEPUMEHTAIBHBIX PE3yIBTaTOB?
HazoBute 0OCHOBHBIE MMOJIOKEHHS TEOPUHU €CTECTBEHHOHAYYHOTO TTO3HAHUS.
OxapakTepusylTe Tpu CTaAUHN €CTECTBEHHO-HAYYHOIO MO3HAHUS UCTUHBI.
UT0 03Ha4YaeT OTHOCUTEIBHOCTh €CTECTBEHHO-HAYYHbIX 3HAHUMN ?
B uem 3akmroyaeTcsi €AMHCTBO SMIIUPUYECKOTO U TEOPETHUECKOTO MTO3HAHUS?
KakoBa posb onrynieHui u npeacTaBlIeHUi B Mpolecce mo3HaHus?
Kak ycranaBnuBaeTcst Hay4HbIH (akT?
Uro Takoe 3kcriepuMeHT? UeM oTaudaeTcs SKCIepPUMEHT OT HaOMoaeHuS ?
KakoBbI 0COOEHHOCTH COBPEMEHHBIX TEXHUISCKUX CPEICTB IKCIIEPUMEHTA ?
HazoBute ocHOBHBIE (HOPMBI MBITIIICHHUS.
Ha gyem ocHOBBIBaeTCSsl Hay4yHOE MpeaBUAcHUE?
B ueMm 3akmmrogaeTcss METOOJIOTHS €CTECTBO3HAHMUS ?
JlaliTe KpaTKyr0 XapaKTepUCTUKY METOJIOB U IPUEMOB €CTECTBEHHO-HAYYHBIX UCCIIEIOBAHUM.
Yro Takoe HaydHOE OTKPBITHE?
KakoBa posib TBOPYECKOTO BOOOPaKEHHUS B HAYYHOM ITOHUCKE?
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20. Kak cTpouTcs HaydyHOE J0Ka3aTelNbCTBO?

21. Ha3oBuTE€ OCHOBHBIE apryMEHTbI, OIpPENCISAIONIME  IMPAKTUYECKYI0  HalpaBICHHOCThb
JKCIIEPUMEHTA.

22. W3 kakux 3TanoB COCTOUT IKCIEPUMEHT?

23. Oxapaktepusyite poib H300pETATEIHbHON M KOHCTPYKTOPCKOW PaOOTHI HA MOATOTOBUTEIHHON
CTaJUH dKCTIEpUMEHTa?

24. Kak noBbIIIaeTCsi TOUYHOCTh SKCIIEPUMEHTAIBHBIX U3MEPEHNIN?
25. Kakwue onepanuu BKIOYAET 00padOTKa IKCIIEPUMEHTAIBHBIX PE3yIbTaTOB?

26. B uyem 3akmiouaercd crneuuduka COBPEMEHHBIX JKCHEPUMEHTANbHBIX M TEOPETHUYECKHX
HUcCIIeqOBaHuN?

27. HazoBuTe NpUYMHBI OTOPBAHHOCTH TEOPHUH OT FIKCIEPUMEHTA.
28. B Kakux Tpex HampaBJICHUSIX, BaKHBIX JUIsl SKCIIEPUMEHTA, pa3BUBAETCS Ja3epHasi TEXHUKA?
29. Jlns yero mpuMeEHsIeTCS CHHXPOTPOHHOE H3Iy4YeHue?

30. Kakume mpouecchl M CBOMCTBA HCCIEAYIOTCS C IOMOLIbIO METO/AA SAEPHOTO MAarHUTHOIO
pe3oHaHca?

31. JlaifTe KpaTKyt0 XapaKTEPUCTHUKY BO3MOKHOCTEH ONTHUYECKONU U MACC-CIEKTPOCKOIHH.
32. YTO MOXXHO OTPEACITUTh METOJAMH PEHTI€HOCTPYKTYPHOTO aHaji3a U HelTpoHorpadun?
33. B kakux Martepuainax u Korja oOHapy>keHa BbICOKOTEMIIepaTypHasi CBEpXIPOBOJUMOCTD?
34. OxapaktepusyiTe crienuduKy 1 MPEeuMyIIeCcTBa XUMHUIECKOTO Jla3epa.

35. Jlns yero NpUMEHSIIOTCS MOJICKYIISIPHBIE ITy4KH?

5.3. Tembl 1J1s1 BBICTYIJIEHW A HA 3aHATHAX:

. OBomonus PU3UKU KaK HAYKH.

. ®u3nkKa Kak QyHIaMeHTalbHas HayKa.

. IIpenmer, 3agaun ¥ METOA UCTOPUU (HUBUKU.
. 3aKOHOMEPHOCTH pa3BUTHUS (HUBUKH.

. ®uznka U MPOU3BOJCTBO.

. [IpeeMCTBEeHHOCTb B Pa3BUTHU (HUUKH.

. MeTozp!l nepuoau3anuy UCTOpUU (PU3UKH.

0 3 N L B W N

. O630p nepuos1oB B pa3BUTHU (HU3UKHU (TIPEIBICTOPHS (PUZUKH).

9. O630p NEeprOOB B Pa3BUTUU PU3UKH (IIEPUO]] KIIACCHUECKON (PU3UKN).

10. O630p nepromoB B pa3BUTHH HU3HKHU (TIEPHO COBPEMEHHON (DU3UKH).

11. Uctopus pazsutus ¢pusuku B MockoBckoM yHuBepcurete (10 A.I.Crosneros).

12. Ucropus pazutus ¢uzuku B MockoBckom yHuBepcutere (ot A.l.CtoneroBa 10 co3gaHus
¢duszmveckoro axyabTeTa).
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13. Ucrtopus pa3Butus ¢u3ukn B MOCKOBCKOM YyHHMBEpcHUTeTe (IOcie CO3MaHus (PU3MUYECKOro
¢baxynbTera).

14. BosnukHoBeHue Hayku. Pa3Butue Hayku Ha JIpeBHem Boctoke. JlpeBHelilne NaMATHUKU
MUCHbMEHHOCTH.

15. JpeBuss Haryppunocopus (Danec, Anakcumanp, AHakcumen, [Iudarop, I'epaxnut, Immenokd,
anearbl, 3¢HOH, AHakcarop, [maron).

16. IpeBuuit aromusm (JIeskunm, [{emoxpurt, Onukyp, Jlykpenuii Kap).

17. Harypdunocodckas cuctema Apuctorens. Mexanuka Apuctorens.

18. Pa3zBuTtHe Hayku B mnepuoj 3uUiMHHU3Ma. Bo3HukHOBeHue maremaruku (EBknmn), actpoHoMuH
(Oparocden, ['unnapx, AOMIOHMI), CTATUKKU U TUIPOCTATUKU (Apxumen).

19. Anexcanapuiickuii My3eil Kak IIpeIlIeCTBEHHUK Hay4YHO-UCCIIEN0BaTEIbCKUX UHCTUTYTOB.

20. Pa3zBuTre HayKu B I'PEKO-PUMCKHUI MIEPUO/L.

21. T'eouentpuueckas cucrema mupa Iltonemes.

22. Ynaaok apeBHen Hayku. Teopus umneryca. DHIUKIONE .

23. Pa3BuTue Hayku B CpeJHHUE BeKa: cpeiaHeBeKoBblii Boctok (Xopesmu, Anbrazen, Omap Xaiisam,
Anb-Xa3uau, YIyroek). YHUBEPCUTETHI.

24. Pa3zBuTue HayKu B cpegHuUe Beka B EBporne. CxomnacTuka.

25. [lepuoa BO3pOXKICHUSI.

26. I'ennoueHTpuueckas cucrema mupa KonepHuka.

27. EcrecTBeHHOHay4Hble HccienoBanus Jleonapno na Bunum.

28. T'anmuuieit v ero 000CHOBaHHE IeTMOLEHTPUYECKON CUCTeMBl MUpa. MeTon no3Hanus [anunes.

29. Mexanuka ['anuies.

30. Teodusuueckue OTKpeITUA: 3eMHOM MarHetusM (I'mnbbepr), armocdepHoe HaBiieHHE
(Toppuuennm).

31. Harypdunocodcekas cucrema Jlekapra. Meton nenykuuu. Kapresuanctso.

32. HoBble Gopmbl opranusanuu HayyHbix uccienoBanuil B XVII Beke: akageMun Hayk, )KypHaJIbI.

33. Pa3Butue mexanuku B X VII Beke 1o HeroTroHa.

34. Pazsutue ontuku B X VII Beke.

35. Dnoxa u nmuHocTh Mcaaka HeroToHa.

36. Mexanuka HproToHa. «MaTemMaTnyeckue Hauana HaTypaibHOU (unocopum.

37. OTKpBITHE 3aKOHA BCEMUPHOTO TSITOTEHUS.

38. Ontuka ['woitrenca u ontuka HprotoHa.

39. ®usuka u MaTemaruka B 3noxy HeroTtoHa.

40. Ilpunuunel 1 MmaremaTudeckuil anmnapar mexanuku B X VIII Beke (Ditnep, Janambep, Jlarpanx).
41. BO3HUKHOBEHHUE TEPMOMETPHH.

42. Paszutue snekrpuuectBa u marHetusma B XVIII Beke (I'peit, Hiode, ®panknun, Kapenmum,
Kynon, I'ansBanu, Bonsra).

43. PasButne Hayku B Poccum B XVIII Beke. Cozmanue IletepOyprckoit Axagemun Hayk.
M.B.JIoMOHOCOB  (MOJIEKY/ISIpHO-KHHETUYECKast TEOpHsl, TEOpHUs aTrMOC(HEpHOro 3JIEKTPUYECTBa,
OTKpbITHE aTMoc(epbl Benepsr).

44. Tlepron ycTaHOBJIEHHUS 3aKOHA COXPAHEHUS U IIPEBPAILEHHS] SHEPIHH: OCHOBHBIE OTKPBITHSL.

45. BonHoBas onTvka B nepBoi noioBuHe XIX Beka.
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46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

OnexTpomarseTusM B nepsoi nonosuHe XIX Beka.

OTKphITHE 3aKOHA COXPAaHEHUs U npeBpaleHus sHepruu (Maiiep, J[xoyns, [enpmromsir).

Coznanune tepmogunamuku (Tomcon (KensBun), Knaysuyc, Hepucrt, Kapareomgopn).
Bo3nukHOBeHHME KMHETHYECKOH Teopuu ra3oB (Knaysuyc, MakcBem, boiasiiMan).
Coznanue anexrpoauHamuku. J1.K.Makcpen.

OTKpBITHE 2JIEKTPOMArHUTHBIX BOJIH M JIaBJICHUS CBETA.

Co3nanue craructuueckoit mexanuku. J1.B.I'm00c.

[Tpo6nems! B pusuke Ha pydexe XIX — XX BekoB.

®uznka B XX BEKe: OCHOBHbBIE XapAKTEPUCTUKH Pa3BUTHS.

Teopust OTHOCUTENBHOCTHU: MPEANOCHIIKA BO3SHUKHOBEHHUS.

Teopust oTHOCUTERHOCTH JIOpEeHIIA.

CneunanbHasi TEOpUsi OTHOCUTEIBHOCTHA DUHIITEWHA.

Teopust oTHOCUTENTBHOCTH MHUHKOBCKOTO.

Bo3nukHOBeHHE KBaHTOBOW (pu3uKu: oT runore3sl [inanka no teopuun bopa.
Co3nanue MaTpu4HOM KBaHTOBOM Mexanuku (B. I'eizenGepr).

Co3znanue BosIHOBOM kBaHTOBOM MexaHuku ( Ipenunrep).

Pa3BuTue nHTepriperanuii KBAHTOBOM MEXaHUKHU.

[Tapanokc OunHirelina — Ilogonsckoro - Posena.

Coznanue o01el TeOpur OTHOCUTETHHOCTH.

DKcreprUMeHTallbHasl IPOBEpKa 0011Iel TEOPHUH OTHOCUTEIHHOCTH.

PasButue craructuaeckoii ¢puznku B XX Beke.

67. dusnka Mukpomupa B XX BEKe.

25



JlucT BHeceHHMsI M3MEHEeHMI

JIOTIOJTHEHUSI ¥ U3MEHEHHSI B pab04yI0 IPOTpaMMy TUCIIMILTHHBI

Ha 2018/2019 y4ebnblii TOA

1.00HOBIEH NEPCUCHb JIMICH3UOHHOI'O ITPOTrpaMMHOT0 obecneyeHus.

2. Cnucok nuTepaTypbl OOHOBIIEH yUY€OHBIMU U y4E€OHO-METOAUYECKUMHU U3TAaHUSIMU, SIEKTPOHHBIMU
oOpa3zoBarenbHbBIMU pecypcaMu. OOHOBIIEH MEpEUYeHb COBPEMEHHBIX MPOQECCHOHATBHBIX 0a3 JaHHBIX
1 MH(OPMAIIMOHHBIX CIPABOYHBIX CHCTEM M cornacoBaH ¢ Hayunoit 6ubmmortexoit KI'TIY um. B.II.

Actadnbesa.

3. B ¢GoHI OIIEHOYHBIX CPEICTB BHECEHBI M3MECHEHUS B COOTBETCTBHHU INMpHKa3oM «OO0 yTBepkKICHUH
[TonmoxxeHust 0 GOHE OIIEHOUHBIX CPEICTB ISl TEKYIIETO KOHTPOJIS YCIIeBa@MOCTH, MPOMEKYTOUHON 1
HUTOTOBOM (roCcy1apcTBEHHOM UTOroBoM) arrecTanum» oT 28.04.2018 Ne297 (m).

Pabouas nporpamma nepecmMoTpeHa u ofo0peHa Ha 3aceJaHuu Kadeapbl
20.05.2018, npotoxkon Ne7

Pabouwas nmporpamma nepecmorpena u ogodpena Ha 3acegannu HMCC
23.05.2018, mporokosiNe8

BHeceHHbIe M3BMEHEHUS YTBEPK A0

3aBeayromumii kadeapoin f{% f, B.U. Tecnenko
e
{7
- h-. 4
[Ipencenarens HMCC (H) C.B. boptHOBCKU#t

26



JlucT BHeceHHMsI M3MEHEeHMI

JIOTIOJTHEHUSI ¥ U3MEHEHHSI B pab04yI0 IPOTpaMMy TUCIIMILTHHBI

Ha 2019/2020 y4eOnbIii TOA

1.00HOBIEH NEPCUCHb JIMICH3UOHHOI'O ITPOTrpaMMHOT0 obecneyeHus.

2. Cnucok nuTepaTypbl OOHOBIIEH yUY€OHBIMU U y4E€OHO-METOAUYECKUMHU U3TAaHUSIMU, SIEKTPOHHBIMU
oOpa3zoBarenbHbBIMU pecypcaMu. OOHOBIIEH MEpEUYeHb COBPEMEHHBIX MPOQECCHOHATBHBIX 0a3 JaHHBIX
1 MH(OPMAIIMOHHBIX CIPABOYHBIX CHCTEM M cornacoBaH ¢ Hayunoit 6ubmmortexoit KI'TIY um. B.II.
Actadnbesa.

Pabouas mporpamma nepecmMoTpeHa u o00peHa Ha 3aceJaHuu Kadeapbl
11.04.2019, mpotokom Ne8

PaGouas nporpamma nepecMoTpena u onoopena na 3acegannn HMCC
16.05.2019, nporokosNe8

BHeceHnHble H3MEHEHUsI yTBEPKAAI0

A—
3aBeayrommii kadeapoi ﬁ f, B.U. Tecnenko

[Mpencenarens HMCC (H) C.B. boptHOBCKUit
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3. Y4eOHbIe pecypcsl
3.1. Kapra simtepaTrypHoro odecrne4eHust Q1 CHUANINHbBI
«DyHIaMeHTaTbHBIA YKCIEPUMEHT B (PU3UKE»

JUI CTYJ€HTOB 00pa30BaTEIbHON IPOTrPAMMBI

Hanpasiaenue noaroroBku 44.04.01 Ilenaroruyeckoe o0pasoBanue, HAMPaBJIeHHOCTH (MPoduIb) 00pa30BaTEJIbHOM MPOrPAMMBbI
du3nyeckoe U TEXHOJOTHYECKOe 00pa30BaHue B HOBOIl 00pa30BaTe/IbHON MPAKTHKE

1o 04Hoii popme 00yueHUs

Mecro KosmnvecTBo
HanmenoBanue XpaHeHHUs1/3JIeKTPOHH IK3eMILIAPOB/
blil aapec TOYEK N0CTYyIAa
OcHoBHasl JuTEpaTypa
Craposuro, M. 1.. Beenienrie B SkcriepuMeHTaIbHY O (ruKy: yaeOHoe ocoore/ M. U. Craposukos. - CI16.; M.: Jlans,|  Hayunas 6ubnuotexa 15
2008. - 240 c.: .. - (YueOnvku 1y1st By30B. CrierianibHast areparypa). - ISBN 978-5-8114-0862-7 KLY
um. B.I1. AcrapneBa

Haymunk, B.H. ®usuka u TexHuka B aeMmoHcTpaunoHHoM skcriepumente/ B.H. Haymuuk, T.A.| DBC «YauBepcuterckasii WHIuBUIyaIbHBI
Apomenko. — Munck : PUIIO, 2017. — 280 c. : un. — Pexum nocrtyna: no noamucke. — URL: O6ubmuoTeKa oHIAH» 71
http://biblioclub.ru/index.php?page=book&id=463648 HEOTPaHUYCHHBI

i gocTyn

JlonosHuTeILHASA JIUTEPATypPa

AxytuH, A.B. Uctopus npuniunoB ¢uszndeckoro sxcnepumenta: Ot Aatuudoctu 10 XVII B. / A.B.| DbC «YHuBepcurerckasi| MHAuBUIYyambHbBI
AxyTtuH. — Mocksa : Jlupexr-Menua, 2014. — 293 c. — Pexxum pocryna: nmo nommnucke. — URL:|  6ubnuotexa oHnaiin» 17}
http://biblioclub.ru/index.php?page=book&id=228428 HEOIPaHUYCHHBI

1 goctyn
Cnacckwuit, b.1. Uctopus ¢usuxu / b.1. Cnacckuii ; pen. I.C. TonpaenGepr. - Mocksa : MI'Y, 1963. -| ObC «YuuBepcuterckas| WHIMBHIyaTIbHBI
Y. 1. - 332 c. : un— Pexum goctyma: mo mommucke. — URL: http://biblioclub.ru/index.php? OnoOIIMoTEKA OHIANHY "
page=book&id=447967 HEOTPaHWYCHHBI

1 10CTyn



http://biblioclub.ru/index.php?page=book&id=447967
http://biblioclub.ru/index.php?page=book&id=447967

Cnacckwuit, b.1. Uctopus ¢usuxu / b.1. Cnacckuii ; pen. I.C. TonpaenGepr. - Mocksa : MI'Y, 1964. -| ObC «YuuBepcuterckas| WHIMBHIyaIbHBI

4. 2. - 301 c wi.Pexum poctynma: mo mommucke. — URL:http:/biblioclub.ru/index.php?|  O6mbnmoreka oHmaiH» 17}

page=book&id=447966 HCOrpaHMYCHHBI
i noctyn

HNudpopmanuonHble cipaBoyHble CHCTEMbI H MPodeccHoHaTbHbIe §a3bl JaHHBIX

Elibrary.ru [DnexTpoHHBIi pecypc]: 31nekTpoHHas OubanoTeyHas cucreMa: 0a3za JaHHBIX COJEPKUT http://elibrary.ru CBobonHbIH

CBeJIeHHs 00 0TEUECTBEHHBIX KHUTAaX U MEPUOJUUECKUX U3JaHUAX 110 HayKe, TEXHOJIIOTUH, MEAULIMHE U JOCTYTI

obpazoBanuio / Poc. uadopm. mopran. — Mocksa, 2000 —. — Pexxum gocryna: http://elibrary.ru.

East View: yHuBepcanbpHbie 0a3bl JaHHBIX [ DIEKTPOHHBIN pecypc]: nepuoanka Poccun, YkpauHsl u https:// NunuBuyanbHbl

ctpad CHI. — Dnekrpon. [Jan. — OO0 UBUC. — 2011 —. dlib.eastview.com/ i

HEOrpaHUYEHHbI

1 10CTyn

I'panar [DnexTpoHHBIH pecypc]: HHPOPMAIIOHHO-TIPAaBOBOE 00ECIIEUeHHUE: CIIPaBOYHAs IPAaBOBast
cucrema. — Mocksa, 1992 —.

Hayunas Oubnmoreka
(1-02)

JlokanpHas ceTh
By3a

CornacoBaHo:

/_ Per— ) dopromAA.
(Pamumms U.0.)

['maBHbIN 6MOIHMOTEKADD

(TOJDKHOCTE CTPYKTYPHOTO TOApasaeincHus)  (ITOIITUCH)



http://biblioclub.ru/index.php?page=book&id=447966
http://biblioclub.ru/index.php?page=book&id=447966

3.2. Kapra MmaTepuajbHO-TeXHU4eCKOH 0a3bl I CUMILIHHBI

«DyHJaAMEHTANbHBIN SKCTIEPUMEHT B (PH3HKE»

JUIs 00y4arolMXCsl HalpaBJIeHHOCTH (Tpodusi) 0Opa3oBaTeIbHOM MPOrpaMMbl
duznyecKoe U TEXHOIOrHUecKoe 00pa3oBaHre B HOBOM 00pa30BaTeIbHOM MPAKTHUKE
HarnpasieHus noarotoBku 44.04.01 Ilemarorudyeckoe oOpazoBaHue
1o o4Hoi ¢gopMme 00yueHUs

Ne n/mm Aynuropust ‘ OoopynoBanue
AynuTOpHH NS IPAKTHYECKUX (CEMHHAPCKHUX) / 1a00PATOPHBIX 3aHATHIA

1. 2-02 HaGop BomHOBas omrtwka — lmT,IITaTHB-SIIT,HASIIHOE MOCOOHME TIO
JlaGoparopust IIKOJIBHOTO | huzuke, nanpHOMep DISTO iite ma3zepHsrii — 1T, 1ocka 5-Tv eMeHTHAs —
okerepumenta  (neas), 660049,/ 1,y py@paxpacusii  Tepmomerp Raynger MT4 — lwr, HaGop
r KpaCH(])\?ZCK’ yn. Ilepencona, 1.7 l'eomerpuueckas ontuka — lmT, HaGOp IO CTaTUKe C MAarHUTHBIM
(iopmyc Nod) nepxareneM HCT — lmr., mpubop BEIHYKICHHOTO KOJIEOaHUS U pe30HaHCa

— lmT,000pynoBanne 1a00PaTOPHBIX padboT Mo HU3HUKE;
I1O: ner.

2. 2-02 WHuTepakTuBHAsg 10oCcKa — lIIT., KOMIUIEKT MO MEXAHUKE U IEKTPOHHUKE —
JlaGoparopust HIKOTBHOTO| ] 11IT., KOMIUIEKC MPUOOPOB AJIEKTPOMArHUTHBIX BOJH — 1IIT., KOHCTPYKTOP
oKenepumenta  (mpasast), 660049, w3 ATOK" sexTpoHHbIH, A1 WKOMBI — GIUT., KOMIBIOTEp — 11T, HAGOP
- KpaCH?\;fECK’ yn. epencona, a.7 OneKTpoArHAMUKA — 11IT., TPOEKTOp — lMIT., CTON IEMOHCTPAIIMOHHBII 1O
(kopriyc Ned) ¢usuke CJ] 1200 — 11uT., cTon 1abopaTtopHBIi 3AeKTpUUINPOBAHHBIHN IS

¢usukn 1200CDJI. — 12 T, TeneBu3op — lmr, yueOHas mocka — lmt,
KOHCTPYKTOp AJBTEpHATHUBHOW DJHEPrud — ST, 00OpyldOBaHUE I
71a00paTOpHBIX PaboT Mo (GHU3UKe, KOMIBbIOTEp — 11T, QurumyapT — 11T.
I1O: Linux Mint — (CBo6oanas nurien3ust GPL);

3. 3-02 Kommnbrorep-  lmr., wuHTEepakTHBHas Jocka - 1 T, cuctema
660049, 1. KpacHosipck, BuaeokoH(pepeHtcBs3u Policom — 1 mT. (6e3 cetn), yaeOHas mocka- 1 mT.
yi. [lepencona, 1.7 (kopmyc Ne4) |I1O: Linux Mint — (CBoOonHas unensust GPL).

4. 4-02 Kommerotrep  -lmr, mnpoekrop-lmr, HMHTepakTUBHas  JOCKa-lImT.,
660049, r. KpacHosipck, MapkepHasi 1ocka- | mrT., yueOHas gocka- 1 mrt.
yi1. [Tepencona, 1.7 (kopmyc Ne4)  |Linux Mint — (CBoboaHas smuensus GPL).

AyIUTOPHH VISl CAMOCTOSITEJIbHON PadoThI

5. 1-02 YuranbHbIi 321 Kommnbrotep-10 mt, mpunaTep- 1t

660049, KpacHosipckuii Kpaid, T.
Kpacnosipck, yn. [lepencona, 3a. 7
(xoprryc Ne4)

I10: Ansr Obpasoanue 8 (nuiensus Ne AAO.0006.00, norosop Ne J1C
14-2017 ot 27.12.2017
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