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1. HammeHnoBaHue JUCHUININHBI
q)I/IBI/IKa KOHIIGHCI/IpOBaHHOFO COCTOAHUA

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 03.03.01 IIpuknagapie MaTeMaTuka u puU3NKa

HamnpalieHHOCTh [IporpamMma mupokoro npoguis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs TUCIUTUINHB PU3UKA KOHIEHCHPOBAHHOTO COCTOSIHUSI Y 00YyJaroIIerocs
JOJKHBI OBITH CPOPMHUPOBAHBI CIIETYIOINE KOMITETEHITHH:

03.03.01 IpuxmanHabie MaTeMaTHKa U (pr3nka (HarpaBiIeHHOCTS : [Iporpamma mmpokoro mpoguis)
IIK.1 CnocoGeH 11aHupoBaTh U MPOBOJUTH TEOPETHUECKUE (AHATUTUYECKUE U UMHUTAIIOHHBIE)
WCcCce0BaHus U (MJIM) HAyYHbBIE DKCIIEPUMEHTHI B U30paHHOM NMPEeMETHON 001acTi
Nupukaropsl
IIK.1.1 [Tpumenser GpyHaaMeHTaIbHBIC IIOHATHS, 3aKOHBI U TEOPHH COBPEMEHHON (DU3UKH
ITK.3 Crioco6eH BbIOMpaTh U MPUMEHSATH NOIXOSIINE METOIbI UCCIIEI0OBAaHUI U MHCTPYMEHTBI AJIs
pelieHus 3a1a4 B u30paHHON peaMeTHON o0aacTu
HNuaukaTopsl
ITK.3.1 BeiOupaet u npuMeHseT MOAXOASAIIUE METOABI UCCIICOBAHUIN TTPH PEIICHUN GU3UUIECKUX 3a/1a4



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

03.03.01 Ilpuknanusie MaTeMaTHKa U (U3MKa (HAIIPABICHHOCTD:
[Iporpamma mupokoro npouss)

¢opma o0yuenus

O4YHasin

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI

10

O0beM AUCIHUILIMHBI (3.€.)

O0beM JUCHUILIMHBI (AK.YaC.)

144

KonTakTHasi padora ¢
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:

56

IIpoBenenue JeKIUOHHBIX
3aHATHH

42

IIpoBeneHne NpakKTHYECKHUX
3aHATHI, CECMHMHAPOB

14

CamocTrosiTesbHast padoTa
(ak.4ac.)

88

@®opMBbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
HtoroBoe koHTposbHOE MeponpusTue (1)
ITuceMeHHOE KOHTpOIbHOE MeponpusTue (2)

DopMbI IPOMEKYTOUHOM
arrecTaumu

Ok3ameH (10 Tpumectp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Pu3MKa KOHICHCHPOBAHHOI0 COCTOSHHA
B xone e€ n3yuenus qucuuiinibl « DU3uKa KOHAEHCUPOBAHHOTO COCTOSIHUSD) CTYIEHTHI JOJKHBI YSICHUTh
CTPYKTYpY U (pu3H4ecKre CBOMCTBA TBEPABIX Tell, a TAaKXkKe (PU3NIECKHEe MEXaHU3MBI, OTIPEIEIISIONINE UX
MEXAHUYECKHUE, DJIEKTPUUECKHE, TEIUIOBBIE U APYTHE CBOWCTBA.

Teopus MmeTasioB [Apyne
Teopus meramioB Jlpyne. YpaBHeHHe sl SBOIIOIUHN CPEIHETO UMITYJIbCA DIEKTPOHOB B METAILJIE.
CratucTtrueckas 3J1eKTPOIPOBOJIHOCTh. DJIEKTPOIPOBOIHOCTH B epeMeHHOM Tolie. D dekt Xoa B Teopun
Hpyne. TennonpoBOAHOCTh METAILIOB. TepMoanekTpuuecTBo. [Ipo3pauHoCTh METAIIIOB.

Teopus 3ommepdennaa
OcHOBHOE COCTOsIHHME. DJIEKTPOHHBIN ra3z. CBONHCTBa 3JIEKTPOHHOTO T'a3a B OCHOBHOM cocTosiHuM. Panunyc
®epmu. Konnentpanus. Dueprus. C:kuMaeMOCTh rasa.
Pacnipenenenne @epmu-Aupaka. Muterpanst 3ommepdensaa. TemmoéMKocTh CBOOOTHOTO SJIEKTPOHHOTO ra3a.
XUMHYECKUI MMOTECHINA.

Kpucraninyeckue pemerku
[Ipsimas pemerka. OGpatHas pemieTka u e€ cBoicTBa. J{udpakius peHTreHOBCKUX JTyuel. Y cioBus AU paKkiuu
bparros u Jlays, nX 5KBUBaJI€HTHOCTb.
DKCIEePUMEHTAIbHBIE METO/IbI U3YUEHUS TUPPAKLIUU PEHTI€HOBCKHX JIydeH.

DJIEKTPOHBI B IEPHOUYECKOM MOTEHI[HAJIE
DNeKTpOHBI B epuogndeckom norennuaine. Teopema bioxa. CnaOblit neproguyecKuii moTeHInal.
Pacmennenue ypoBHel 2J1eKTPOHOB BOJIU3HM OPATTOBCKON MTOBEPXHOCTH.

KBa3zuknaccuueckas Mmojiesib IMHAMUKH 3J1€KTPOHOB
Ksasuknaccuueckoe npudmmkenue. Jpipku. DdexkruBHas Macca. DIEKTPOHBI B MATHUTHOM TTOJIE.
Kunernueckoe ypaBuenue bonpliMana. Beruucienue 371eKTponpoBOIHOCTH.
Dddexr Xomra. PaccMoTpeHre Ha OCHOBE KWHETUYECKOTO ypaBHEeHUs bosbliMaHa.
UwucTeie momynpoBoAHUKH. [IprMecHBIE MTOTYTTPOBOIHUKH. P-N MIEPEXO/I.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. MaryxwuH, B. JI. ®usuka TBepaoro tena : yuedHoe mocooue / B. JI. Maryxun, B. JI. EpmakoB. — CaHKT-
[TerepOypr : Jlanb, 2021. — 224 ¢. — ISBN 978-5-8114-0923-5. — TekcT : 2neKkTpoHHbIH // JIaHb :
AJIEKTPOHHO-O0MOMMOTeuHas cuctema. https://elis.psu.ru/node/470283

2. Jlanpay JI. JI.Teopetnueckas pusnka.yueOHOE TOCOOHE ISl CTYACHTOB (PU3MYECKHUX CIIEHUAIBbHOCTEH
yauBepcuteToB : B 10 1. T. 9.Cratuctuueckas ¢pusuka,y. 2:Teopus kongencupoBanHoro cocrosuus/JI. J1.
Jlannay, E. M. JIugmmun ; pen. JI. I1. [Tutaesckuii.-MockBa:@U3MATIIUT,2004, ISBN 5-9221-0296-6.-496

3. Amkpodt H.,Mepmun H.®@uzuka tBepaoro tena T. 2/H. Amkpodt, H. Mepmus ; pen. M. W. Karanos ; niep.
¢ aarmmiickoro A. C. MuxaiinoBa.-MockBa:Mup,1979.-422 .-buGnmorp. B KOHIIE TJIaB

4. Jlannay JI. JI. Teopetnueckas ¢puzuka.yaeOHOE TOCOOHUE IS CTYACHTOB (PU3NYECKHUX CIEIUATLHOCTEH
yuuBepcuteToB : B 10 1. T. 5.Craructnueckas ¢usuka,Y. 1/J1. 1. Jlangay, E. M. JIudmm ; pex. JI. I1.
[MuraeBckuii.-MockBa:®U3MATIINT,2005, ISBN 5-9221-0054-8.-616

JlonoJIHUTEIbHAS

1. 3unenko B. U.,Copoxun b. I1.,Typuun I1. I1. OcHoBBI pu3uku TBEp10TO Tena:yueoHoe mocooue/B. H.
3unenko.-Mocksa: duzmatiut, 2001, ISBN 5-94052-040-5.-336.-bubmumorp.: c. 332

2. [Ipynnukos, B. B. KBanTOBO-cTaTHCTHUECKAs TEOPUS TBEPABIX TEl : yueOHOe nmocobue /it By3os / B. B.
[Ipyauukos, I1. B. IIpyaaukos, M. B. MamonoBa. — 3-e u3za., crep. — Cankt-IletepOypr : Jlanb, 2021. — 448
c. — ISBN 978-5-8114-7956-6. — Texkcr : anekTpoHHbI // JIaHb : 37eKTPOHHO-O0MOIMOTEYHAas CUCTEMA.
https://elis.psu.ru/node/470450

3. [TaBnog I1. B.,XoxnoB A. ®. ®usuka tBepaoro Tena:yueoHuk s By30s/I1. B. [Tanos, A. ®@. XoxIoB.-
Mocksa:Bricmras mikoinra,2000, ISBN 5-06-003770-3.-494.



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.feynmanlectures.caltech.edu ®eiinmMaHOBCKHE JEKITUN TTO (PUBHKE
https://www.theoretical-physics.net/0.1/index.html CripaBouHHK 110 TeopeTHUeCKOU Ppu3nKe
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

OO6pa3oBarenbHblii mpolece No AUcHUIInHE @U3MKa KOHAEHCHPOBAHHOI0 COCTOSTHUS IIPEoaraet
UCIOJIb30BAHUE CIIEIYIOIIETr0 MPOrpaMMHOro o0ecnedeHus: 1 HH(HOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- JOCTYII B pexxuMe on-line B DnekTpoHHyto 6ubnuoreunyto cucremy (3bC)
- IOCTYTI B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeIbHOM Cpely YHUBEPCUTETA.
- lnTepHeT-CepBUCHI U 3JIEKTPOHHBIE PECYPCHI (TOMCKOBBIE CHCTEMBI, 3JIEKTPOHHAS 1104YTa U T.1.)

[TepeyeHr HEOOXOIUMOTO JTUIIEH3UOHHOTO U (MIJIM) CBOOOJHO PacCIpOCTPAHSIEMOTO TPOTrPAMMHOTO
o0ecrnieyeHus

- MPUJIO’KEHHE, TTO3BOJIsAIONIee MpocMaTpuBaTh PDF-daitnbt

- oducHsbI nakeT npunoxkeHuii «LibreOfficey.

IIpu ocBOCHMM MaTepUalla U BIIOJHEHU 3aaHUM 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelieHHbIX B JInunbix kabunetax odyvaromuxcs ETUC IITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHNUM 3aHITHI B PEXKMME OHJIAH MOTYT
UCTIOJIB30BAThCS:

cucteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TEKCTOBBIX MaTePHAJIOB U MPE3EHTAIINH, ayINO0- ¥ BUJICOKOHTEHT, a TaK JK€ TECTHI, IPOBEPSEMbIE 3a/IaHus,
3aJJaHus JJ1 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HCOOXOAMMOM AJIl OCYIeCTBJICHUS
00pa3oBaTeJILHOIO NpoLecca Mo AUCHHUILIMHE

JIJ1s1 IEKIMOHHBIX M MIPAKTUICCKHUX 3aHITHS 3aHATHIA TpeOYyeTCsl ay TMTOPHS, OCHAIIIEHHAsI TPE3CHTAIMOHHON
TEXHUKOH (IPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM ITPOrPAMMHBIM 00€CTICUCHUEM,
MEJIOBOM (M) MJIM MapKEPHOU JTOCKOM.

JIy1st TpynmoBBIX (MHAMBUAYAIBHBIX ) KOHCYJIBTAIMI TpeOyeTCs ayIMTOpHsl, OCHAIIICHHAs MEJIOBOM (1) WIIH
MapKEepHOH JOCKOM.

Jyist mpoBeieHUsl TEKYIEro KOHTPOJIA TpeOyeTcs ayuTopusi, OCHAIIEHHAs! MEJIOBOM (M) WM MapKepHOI
JIOCKOH.

Jlist caMOCTOSTENbHON pabOTHI CTYIEHTOB TPEOYETCsl ay IMTOPHSI, OCHAIIEHHAs! KOMIIBIOTEPHON TEXHUKON C
BO3MOKHOCTBIO MOAKIIIOYEHUS K ceTH «MIHTepHeT», ¢ 00eCIeYeHHBIM JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMaLIMOHHO-00pa30BaTeNbHyt0 cpeny yHuepcurera. [lomemenus Hayunoit 6ubauorexu I[II'HIY
[Tomemenus Hayuynoi 6uommorexku [ITHUY mist oGecnieueHust caMoOCTOSITEIbHON PaboThl 00yYarOIIMXCS:
1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, ayma. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.
2. UnTanpHbIN 3aJ1 TYMaHUTAPHOMW JIUTEPATyphl, KOpIL. 2, aya. 418. O6opyaoBaH 7 nepcoOHATbHBIMU
KOMITBIOTEPAMH € JOCTYIIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.



3. UnuTanbHBIN 331 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaIbHBIMH
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T1100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunnyeckoro axynprera, kopn.9, aya. 4. O6opynoBana 11 nepcoHabHBIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOH H TTT00AIBHON KOMIIBIOTEPHBIM CETSIM.

6. YuTtanbHbll 3a1 reorpaduueckoro ¢gaxynibrera, kopn.8, aya. 419. Obopynosan 6 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOHM H T7T00AIBbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBIICHHBIE B TOMEUICHUSAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTIeYeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducusiii maker Libreoffice.

CrmpaBouno-npaBoBas cucteMa «Koncynsrantlinrocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
DuU3NKa KOHAEHCUPOBAHHOIO COCTOSIHUS

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IIK.3

Cnoco0eH BbIOMPATH U IPUMEHATH MOAXOASIIIIAE METO/IbI HCCIeOBAHUI U HHCTPYMEHTHI /ISl
pelieHus 3a1a4 B H30pPaHHOI MpeAMeTHOI 00J1acTH

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.3.1 3HATD: HeynoBJierBopures

BriOupaeT u nmpuMeHsieT
MIOIXO/ISIITIE METOIBI
HCCIEA0BaHUN TIPH
pemeHnn GU3NIECKUX
3ama4

OCHOBHbBIE METO/IbI
HCCIIeI0BaHNM, HEOOXOIUMBIE
JUISL pEeUIeHuUs 33124 (PU3UKH
KOH/ICHCHUPOBAHHOI'O COCTOSTHUS;
YMETHh:

BBIOMPATH MOAXOISAIINE METOIBI
UCCJIEIOBAHUMN NIPU PEILICHUN
3a1a4 (pU3NKU
KOHJICHCUPOBAHHOI'O COCTOSIHUS;
BJIAIETD:

HaBbIKaMU IIPUMEHEHUS
OCHOBHBIX METOJIOB
WCCJICIOBAHMS IIPU PELICHUH
3a1a4 HU3UKH
KOH/ICHCUPOBAHHOI'O COCTOSIHHSL.

HE 3HAET OCHOBHBIE METO/IbI UCCIIEIOBAHHM,
HEOOXOUMBIX JJISl pelIeHus 3a1a4 (GU3UKH
KOHJEHCUPOBAHHOT'O COCTOSTHHUS;
HE yMeeT BbIOMpaTh MOAXOISAINE METO/IbI
WCCIICIOBAaHMIA TIPU PEIICHUH 3a/1a4 (PU3HKH
KOHJICHCHPOBAHHOTO COCTOSIHUS;
HE BJIAJICET HABBIKAMH ITPUMEHEHHSI OCHOBHBIX
METOIOB UCCIIEIOBaHUS IPU PELICHUH 3a/1a4
(U3MKN KOHJICHCUPOBAHHOT'O COCTOSIHUSI.
YnoBaerBopuTeIbH

MIOBEPXHOCTHOE 3HAaHUE OCHOBHBIX METOJIOB
HCCIIEIOBaHU M, HEOOXOUMBIX JIJIS1 pELICHUS
3a7a4 (PU3UKU KOHJCHCUPOBAHHOT'O COCTOSIHUS;
IUIOXO OPUEHTHPYETCS B BHIOOPE TOIXOISAIINX
METOOB UCCIIEIOBaHUN TIPU PEIICHUH 3a/1a4
($U3UKN KOHJCHCUPOBAHHOI'O COCTOSIHUS;
BJIaJI€eT MIPEUMYILECTBEHHO JIMIIb OJHUM U3
METOJIOB HCCIIE0OBAaHUS MIPU PEIICHUH 3a1a4
(bU3UKN KOHJIEHCUPOBAHHOTO COCTOSHUS.

Xopomuo
CdopmupoBaHHbIe, HO COJEpKAILUE OT/IEIbHbIE
npo6ebl, 3HAaHWE OCHOBHBIX METO/I0B
UCCIIeTOBaHMM, HEOOXOTUMBIX JJISl PEeLICHUS
3a/a4 (PU3UKK KOHJACHCUPOBAHHOTO COCTOSHHUS;
CdopmupoBaHHbIe, HO COJEPKAIINE OTAEIbHbIC
poOeIbl, yMEHUS BHIOUPATH MOIXOISAIINE
METOBI HCCIIEIOBAHNH TIPH PEIICHUH 3324
(U3NKN KOHJICHCUPOBAHHOT'O COCTOSTHUS;
B niennom chopMupoBaHbl HABBIKM PUMEHEHUS
OCHOBHBIX METO/IOB HCCIIEIOBaHUS TIPU
peleHny 3a7a4 GU3UKU KOHJICHCUPOBAHHOTO
COCTOSIHUSI.

OtanyHo
3HaeT BCe OCHOBHBIE METO/IbI MCCIIEOBAHHMIA,
HEOOXOIMMBIX JUI pelIeHUs 3a7ad GU3UKU




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
KOHJIEHCUPOBAHHOTO COCTOSIHHUSI;
YMmeeT BBIOMpPATh MOIXOSIINE METOIBI
UCCIIETIOBaHMM MPH pelIeHUH 3a/1a4 (PU3uKu
KOHJICHCHPOBAHHOTO COCTOSIHHSI;
Biameet HaBbIKaMu MPUMEHEHHS] OCHOBHBIX
METOIOB MCCIICIOBAHUS MTPU PEIICHUH 3a/1a4
(M3UKHA KOHJIEHCHUPOBAHHOTO COCTOSHHUS.

IK.1

Cnoco0eH NIJIaHUPOBATH M NPOBOAUTH TeOPeTHYECKUEe (AHAJIUTHYECKHE U MMUTALMOHHbIC)
HCCJIeI0BAHUs M (WJIM) HAYYHBIE JKCIIEPUMEHTHI B M30paHHOM NpeIMeTHOH 00/1aCTH

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
(uHaMKaTOp) o0yuyeHust o0yueHust
nK.1.1 3HATD: HeynoBaerBopure
[Tpumensier byHIaMEHTAIbHBIC TTOHATHS U He 3HaeT ¢pyHnameHTanbHbIe MOHSATHS U 3aKOHBI
dbyHIaMEHTATbHBIC 3aKOHBI COBPEMEHHOU (hU3UKHU COBpEMEHHOM (PU3MKU KOHIEHCUPOBAHHOTO

MIOHSATUS, 3aKOHBI U
TEOPUH COBPEMEHHOU
bu3uKu

KOH/ICHCUPOBAHHOI'O COCTOSTHUS;
YMETHh:

IPUMEHATH OCHOBHBIE
TEOPETUYECKHUE ITOAXObI IS
KaueCTBEHHOIO U
KOJINYECTBEHHOI'O OITUCAHUS
SBJICHUH U MTPOLIECCOB B
KOHJIEHCUPOBAHHBIX Cpeiax;
BJIAJIETD:

HaBBIKAMU pEIIECHUs 3a/1a4
($U3KMKN KOHJEHCUPOBAHHOTO
COCTOSIHUSI, UCTIOJNb3YS
pa3IUYHbIE TEOPETUYECKUE
MOJIXOJIBL.

COCTOSIHMS;
He ymeeT npumeHATH OCHOBHBIE
TCOPCTUUCCKHUEC MOAXOAbI JJIsI KAUCCTBCHHOI'O U
KOJIMYECTBEHHOT'O OITMCAHMS SIBJICHUI U
MPOIIECCOB B KOHJACHCUPOBAHHBIX CPEJIax;
He Bnaneer HaBbIKamu penieHus 3a1a4 pu3uku
KOHACHCUPOBAHHOI'O COCTOAHUS, UCIIOJIb3YyA
pa3MyHbIe TEOPETUUECKUE TTOIXO/IBI.

YaoBaerBopuTeabH
JleMOHCTpHpYET YaCTUYHO C(HOPMUPOBAHHOE
(byHIaMEHTAJIbHBIX MIOHATUH M 3aKOHOB
COBpEMEHHOM (PU3MKU KOHICHCUPOBAHHOTO
COCTOSIHMS;
JleMOHCTpHUpYET YaCTUYHO C(HOPMUPOBAHHOE
YMEHUE TPUMEHSATh OCHOBHBIE TEOPETUUECKUE
MOAXOMAbI ISl KAYECTBEHHOTO U
KOJIMYECTBEHHOTO ONMCAHUS SIBJICHUN U
MIPOLIECCOB B KOHJACHCUPOBAHHBIX CPEIAX;
JleMOHCTpUpYyET 4acTUYHO CPOPMUPOBAHHOE
BJIAICHUC HAaBbIKaMU PCIICHUA 3aaa4 (1)I/IBI/IKI/I
KOHACHCUPOBAHHOI'O COCTOAHUSA, UCIIOJIb3YyA
PA3JINYHBIC TCOPECTHUYCCKUC ITOAXOAbI.

Xopouo

JemoHCTpUpyeT ChOpMHUPOBAHHOE, HO
coJieprkalliee OT/AeIbHbIe TPOOeIbl 3HAaHHUE
(byHIaMEHTAJIbHBIX TIOHITUN M 3aKOHOB
COBpEMEHHOM (PU3UKU KOHICHCUPOBAHHOTO
COCTOSTHUS,




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust

Xopomuo
JlemoHcTpupyeT chOpMUPOBAHHOE, HO
coJieprKaliee OTAeIbHbIC IPOOENbl YMEHHE
MIPUMEHATh OCHOBHBIE TEOPETUUECKUE MTOAXObI
JII1 KAY€CTBEHHOI'0 U KOJIMYECTBEHHOTO
OTHCaHUs SBJICHUW 1 TIPOIIECCOB B
KOHJICHCHPOBAHHBIX CPEIax;
JlemoHCTpUpYyET CHOPMHUPOBAHHOE, HO
coJiepkaliee OTACIbHBIC TPOOEIIbI BIIaJICHHE
HaBBIKAMH peIeHUs 3a1a4 HU3UKU
KOHJICHCHPOBAHHOTO COCTOSIHUS, UCTIONB3YS
pa3IMYHbIE TEOPETUUECKUE TTOIXO/IBI.

OT1au4yHO
3HaeT ¢pyHIaMEHTAIbHBIC TTOHATHUS U 3aKOHBI
COBPEMEHHOM (PU3UKHU KOHACHCUPOBAHHOTO
COCTOSIHUS;
YMeeT NpUMEHATh OCHOBHBIE TEOPETUUECKUE
IMOJIXOJIBI JI KAYECTBCHHOTO B
KOJIMYSCTBEHHOTO OIKMCAHMS SIBJICHHUHN 1
MPOLIECCOB B KOHACHCUPOBAHHBIX CPEIaX;
Brnageer naBbikamMu perieHus 3a1a4 GU3NKH
KOHJIEHCHPOBAHHOT'O COCTOSIHUSL, UCTIONb3YS
pa3IUYHBbIE TEOPETUUECCKUE TTOIXO/IBI.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTust NpOMeKyTOYHOM aTTecTANMH : DK3aMeH

Cnoco06 npoBeieHNsI MEPONIPUATHS MPOMEKYTOUHOM aTTecTanum : OlLieHKa 10 JUCUUIUIMHE B paMKax
MPOMEKYTOUHOM aTTeCTAIlH ONPEENIeTCS Ha OCHOBE 0ayioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIBHBIX

MEPOMPUITUSIX, TPOBOJIMMBIX B T€UEHHE YUYEOHOTO NIEpUO/Ia.
MakcuMajbHOe KoJu4ecTBo 0ayioB : 100

KonBepranusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 no 100

«xopomo» - ot 61 no 80

«YAOBJIETBOPUTEILHO» - OT 50 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHoii KOHTPOJIb Teopus metauios dpyne Paznenbr o0mieit Gpu3uKku: MexaHHKa,

BxoaHoe TrectupoBanue

MOJIEKYJIsipHas (pU3HKa, SJTEKTPUUECTBO U
MarteTu3M. OCHOBBI KBAHTOBOI MEXaHUKHU.
BekTOpHBIN U TEH30PHBIN aHAIIN3.

K.1.1 Teopust 3ommepdensbaa
[Ipumensier pynaamentanbible | [lucbMeHHOE KOHTPOJIbHOE
MOHATHSA, 3aKOHBI U TCOPUU MepoONnpHUuATHE
COBpPEMEHHOU (U3NKU

MK.3.1

BriOupaer u npumMeHsier
MOIXOASIIIE METOIbI
UCCIIEIOBaHUN NIPU PEIIeHUN
¢bu3nyeckux 3a1au

OCHOBHOE COCTOSTHHE. DIIEKTPOHHBIH ra3.
CBoiicTBa 3JIEKTPOHHOT'O Ta3a B OCHOBHOM
cocrossauu. Pagnyc ®epmu.
Konnentpanus. Sueprus. C:xuMaeMOCTh
ra3za.Pacnipenenenne ®epmu-/lupaxa.

Wuterpanst 3ommepdensaa. TermmoéMKocTh,
CBOOOJTHOT'O 3JIEKTPOHHOT'O Ta3a.
XUMHYECKUI MMOTEHIUA.

IK.1.1 Kpucrannmueckue pemerku
[IpumensieT GyHaaMeHTanbHbIe ITucbMeHHOe KOHTPOJILHOE
MOHSITHSL, 3aKOHBI U TEOPUU MeponpusiTiue
COBpPEMEHHOM (PU3UKH

IIK.3.1

BriOupaeT u npuMeHsieT
oaAxXoaanue METOAbI
WCCIIEA0BAHUN NPH PELLICHUN
bu3nveckux 3amau

[Ipsimas pemierka. O6paTHas pemeTka u eé
cBoiicTBa. Jludpakiust peHTTeHOBCKUX
nydeid. YcinoBus nudpakmuu bparros u
Jlayn, NX SKBUBAJIEHTHOCTb.

DKCIEepUMEHTATbHBIE METO/IbI H3yUYECHHUS
TG paKui PeHTT€HOBCKUX JTy4eil.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs

IIK.1.1 KBazukiaccuyeckas Mofieinb | DJIEKTPOHBI B IEPUOAMIECKOM
[Ipumensier pynnaMeHTaNbHbIE JTUHAMUKH DJIEKTPOHOB noteHiuane. Teopema bioxa. CnalOwrii
ITOHATHA, 3aKOHBI H TCOPHH HNTorosoe KOHTPOJIbHOE MEPUOIUYECKHUI TOTEHIIHAIL.
COBPEMEHHOH (pU3HKH MeponpusTHe KBasuknaccuueckoe npuoImKkeHue.
IK.3.1 HuepTHOCTH 3aNI0THEHHBIX 30H. [[pIpKH.
Bribupaer u npumenser [ToayKIaccuuecKoe JBUKEHHE DIICKTPOHA B
TIOAXOMVAIIHE METOBI MOCTOSSHHOM MarHUTHOM TIOJIE.
WCCJICOBAHUI MPU PEIICHUHN
bu3nveckux 3anau

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

Teopus merasiios [Apyne

IIpo0mKUTENTBHOCTE IPOBENCHNS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcruMaibHbIi 0aJl1, BBICTABIIIEMBII 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTauuu: 0
[Tpoxoanoii 6amt: 0

IToxa3zaTen oneHUBAHUSA Banabl

Pemenne kaxx1oro 3a1anusi KOHTPOJIBHOTO TECTUPOBAHUS OIICHUBAETCS IO CJICTYIOIEH cXeMe: 6

BEpHBII O0TBET - 1 Oasut; HeBepHBI 0TBeT - 0 6amtoB. Beero 6 3ananmii.

Teopusi 3ommepdennaa

IIpoaomKUTENEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTecTauuu: 30
[Tpoxoanoii 6amn: 15

IToxa3aTeiu onleHUBAHUS Baaasl

Yacte Nel. TecToBble 3aanust OTKPHITOro THNA. Pemenne kaxaoro 3aganus yactu Nel 15
OLIGHUBAETCS CJIEAYIOUIMM 00pa3oM: BEpHBIi OTBeT - 1 Oamt; HeBepHbIi oTBeT - 0 6amnos. Beero
15 3agaHuii.

Yactb Ne2 conepkuT TeopeTHuecKuil Bonpoca U3 cnucka. OleHKa oTBeTa Ha BOpoc yacTy Ne2: 10
BEpHBIi 0TBET - 10 6a/I0B; YaCTUYHO BEPHBIN OTBET, IOMYIICHBI HE3HAYNTEIbHBIC OITMOKH TIPH
BbIBOZIE (hopMyJI - 5 GaiioB; HEBEpHBI OTBET - 0 GaIOB.

Yacte No3 copepkut TeopeTudeckuii Bompoca u3 cnucka. OneHka oTBeTa Ha BOpoc 4yacTu Ne3: 5
BEPHBII OTBET - 5 0aJII0B; HEBepHBIN O0TBET - () 6ayLIoB.

Kpucraainyeckue pemerku

ITpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIIsIEMbIi 32 MEPONPUATHE TPOMEKYTOUHOM aTTectanuu: 30
[Tpoxoanoii 6amn: 15

IToxa3zaTesm oneHUBAHUS Banabl




Yactp Nel. Caenatb OlleHKY (pU3HUECKON BETMYUHBI C 3aJaHHON TOYHOCTBIO. Pemenue kaxxaoro
3amanust yactu Nel oreHHMBaeTCs ClIeIyONMM 00pa3oM: BEPHBIN OTBET - 2 0ajuia; HEBEPHBIN
otBet - 0 6amnoB. Beero 10 3amanmii.

20

Yacte No2. BeINOTHUTE NpakTUUECKOE 3aaHue. Pemenne kaxaoro 3aganus yactu Ne2
OIICHUBAETCS CIEIYIONIMM 00pa30M: BEPHBIN OTBET - 5 0aioB; HEBEpHBIH OTBET - 0 6aios.
Bcero 2 3aganus.

10

KBa3ukJjaccuueckas MOJ€/Ib ITMHAMHUKHU IJICKTPOHOB

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTaluu: 2 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B HAChl ayINTOPHOI padoThI

MakcumanbHBIA 0ajll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Tpoxoanoii 6amt: 20

Iloka3aTey OLIEHUBAHUSA

Bajaasl

Jlan monHbIH OTBET Ha Borpoc B Omiere. OTCYTCTBYIOT OIIMOKH B (popMyIiax U pOpMyIHPOBKAX
OCHOBHBIX ITOJIOXKEHUH. BBIBOI OpMyIT COTPOBOKIAETCS COOTBETCTBYIOMINMH TEKCTOBBIMU
HOSICHEHUSIMH.

Jlan mostHBIN OTBET Ha Bompoc B Omwiere. EcTh He3HaUUTENbHBIE HETOYHOCTH B Psifie
(bopMyIHPOBOK.

Jlan nonHbIN OTBET Ha Bompoc B Ouiiere. JlonmyieHbl HECYIIIECTBEHHbIE OIIUOKY B BHIBOJIE
bopmy, GopMyIHPOBKAX U ONPEAETICHUAX UM MaTEMaTHYECKHUE BBIKJIQJAKH HE COIIPOBOXKAAIOTCS
COOTBETCTBYIOIIUMU TEKCTOBBIMH MOSICHEHUSIMU.

OcHOBHOE coJiepKaHue OTBETa Ha BOIIPOCH! OujieTa npecTaBieHo. ECTh He3HauuTeNnbHbIe
omunOKu pu BbIBOAE hopmyit /hopmynupoBKax/onpeaeneHusXx. MaTemaTuueckre BbIKIAIKU He
COIPOBOKAAKOTCS TEKCTOBBIMU IOSICHEHUSMHU.

OcHOBHOE coJiep>KaHue BOMpoca He pacKphITo. [Ipu BeIBOE GopMyI TOMYIIEHBI TpyObIe
OIIUOKH.

OcHOBHOE coJiepKaHue BONPOCa HE pacKpbITO. OTCYTCTBYIOT OCHOBHBIE ONPEACICHUS U
¢dbopmyiibl. B oTBeTE MpHCYTCTBYET MUHUMAaJIbHAs (OTPbIBOUHAS) HHPOPMAIHs, OTHOCSILIASACS K
BOIIPOCY.

371ech yKa3aHbl KpUTEPUH MOJyUYEHUS IEPBUYHBIX OAJIOB 32 KOHTPOJIBHOE MEPOIIPUSITHE.
Hroroseie 6amel B peiituHr 1o 100-6ambHoi mikane paccuntbiBaeT ETUC cormacHo Bkiagy
(40%) KOHTPOJIBHOTO MEPOIPUSITHS B UTOTOBYIO OLIEHKY.

Her orBeTa Ha BOITPOC ouiera uiu npeacCTaBJICH OTBET HA BOIIPOC APYIroro ouiera.




