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AHHOTANMA

B kypce pacckazaHo 0 NPUMEHEHHWH METOJOB JHAarpaMMHON TEXHUKHU K (u3uke TBepaoro tena. llonstue o
¢bynkuax I'puna, T-ymopsaoueHMH ¥ TIOSBICHUHM pPSIOB TEOPHM BO3MYIICHHH, KOTOpbIE MOTYT OBITh
HaDIAOHO NPEACTaBICHBl JAUWarpaMMaMi, OOBSCHSETCS Ha IpUMEpe TemIeparypHor (MaryOapoBCKOM

TexHUKH). [loKa3aHbl HEKOTOpbIE MPUMEHEHUS
(YHKLIMH OTKIIMKA.

1. leau u 3apauu

Meap AUCUMNIMHBI

TEMIIEPAaTypHOM TEXHUKH, B TOM HHCJIE I BBIYUCICHUM

- ¢opmupoBanue 0a30BBIX 3HAHUI IO METOIAM TEOPUHM NOJNS B CHCTEMaX MHOTHX YacTUI[ IS
JAJIbHEHIEro HCIONb30BAHMSA B PA3JIMYHBIX OOJNACTSIX TEOPHUH KOHJACHCHPOBAHHOIO COCTOSHUS;
(dbopMupoBaHue MaTeMaTHYECKUX HABBIKOB U CIIOCOOHOCTH IMPUMEHATH 3HAHHS Ha IIPAKTHKE.

3agauu AU CHUILIHHBI

- opmupoBanme y oOydaromuxcsi 6a30BbIX 3HaHUN O MeTonaM (GyHKIMi [pUHA B MHOTOYAaCTHYHBIX

CHCTEMaXx;

- (I)OpMI/IpOBaHI/IC YMCHUA UCTIOJIb30BATh OCHOBBI MATCMATUYCCKOIO arlriapaTra TCOpHUU IOJIA;

- Q)OpMHpOBaHI/Ie YMCHI/Iﬁ W HABBIKOB NPUMCHATH NOJYUCHHBIC 3HAHUA JIA PCIICHHUA KOHKPCTHBIX
3aJa4 TCOpHUU KOHACHCUPOBAHHOI'O COCTOSHMSI.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CniocobeH npuMeHSTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-4 CriocoOeH oCyIIeCcTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON HH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H
MHTEJUIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHanbHON AEATEIbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U IPUKIATHBIX
HCCIIeJOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHUYECKUE METO/Ibl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOI SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTEIbCKOM,
WU3MEPHUTENbHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOM annaparype

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U JIPyTUX UCTOYHUKOB

[MK-1 Crioco6eH m1aHupoBaTh U MPOBOAUTH
Hay4HbIEC SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMH COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaroNInecs J0KHBI

3HATb.

— [IPCACTAaBJICHNUE BTOPUYHOTO KBAHTOBAHUA,

— onpenenenue GyHkumii [ puna;

— IIpaBUJIa IOCTPOECHUS AUArPaMMHOUN TEXHUKH IS Pa3JINYHbIX B3aUMOACHCTBUN;
— CBSI3b TeMIEpaTypHbIX QyHKUMH [prHa ¢ GyHKUMIMHI OTKIIHKA.

YMETB:




— BBIUUCIIATH CPEAHUE OT Habopa ONepaTopoB BO BTOPUYHOM KBAaHTOBAHHM;
— BBIPa3UTh (hPU3HUYECKUE BETUUMHBI Yepe3 pyHkuuu [ puna;

— HMCII0JIb30BaTh AUAarpaMMHYIO TEXHUKY Ul PELIeHUs] KOHKPETHBIX 3ajiad;
— UCIOJIB30BaTh pa3IuYHbIE BUABI ypaBHEHNUs JlalicoHa AJIs peleHns 3a/1au.

BJIAJIETh:

— MAarcMaTu4CCKUM amriapaTomMm I[HanaMMHOﬁ TCXHHUKU.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTh
pabora
1 OCHOBBI KBaHTOBOU CTaTUCTHKHU. 5 2 10
) Omneparop 3BOJIONMH B TEMIIEPATYpPHOH 5 ) 10
TEXHUKE.
3 Oyukiun [puna. 5 2 10
4 [TocTpoenue auarpaMMHBIX PSAJIOB. 5 3 10
5 [Tpumepsbr BBIYUCIICHU B 5 3 10
TEMIEePaTypPHOU JUarpaMMHON TEXHUKE.
HcnonwszoBanue TeMIepaTypHOU
6 TEXHUKH JUIS BBIYMCICHUS  (YHKIUN 5 3 10
OTKJIMKA.
Uroro wacos 30 15 60
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.
4.2. CopaepxaHue TUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 7 (OceHHmi)

1. OcHOBBI KBAHTOBOM CTaTUCTHKH.

Brruncienne TepMOJUHAMUYECKUX CPEHUX B KBaHTOBOW Teopuu. Marpuma minotHoctd [m60Oca.
Cpennue oT ornepaTtopoB HaOiogaeMbIx. Beruncienne MaTpuibl INIOTHOCTH AJISi MHOTOYaCTUYHOM
cucteMsbl. Mi3MeHeHHne MaTpuLbl IJIOTHOCTU U BO3MYILIEHUU CUCTEMBI. BriuncieHre n3MeHeHu 1o
TEOpUH BO3MYyIIEHUI. YTo Takoe nuarpaMMHas TeXHUKA. Pa3Hble THUIBI AMarpaMMHBIX TEXHHK, UX
CBSI3b MEXy COOOM.

2. Omeparop 3BOJIIOIHH B TEMIIEPATyPHOI TEXHUKE.

IIpencraBnenue B3aUMOACHCTBUS B TeMIepaTypHOW TexHuke. IlosBleHHe TOMOIHUTEIBHOTO
napameTpa — "MHUMOTO BpeMeHH'". YpaBHEHHE Ui OrepaTopa BOMIONUH M0 "MHUMOMY BpeMeHH'.
Pemenune ypaBHeHus mno Teopuu Bo3myweHuil. [lonstme T-ynopsaodeHuss Oneparopos.
[IpencraBneHue omeparopa 3BONIOUMHA B BHIE T-yHOpsSIOYECHHOW HKCIIOHEHThI. Teopema Buka B
orepatopHoii ¢opme. Pazbuenne cpesHux OT OONBIIOTO YKCIA OMEPaTOPOB HA TOMAPHBIE CPEIHHE.
[IpaBuna nepecranoBku orneparopos. Onpenencnue pyHkui [puna.

3. Oyukiuu [puna.



Gynkuun [puHa 1715 HeB3aMMOACUCTBYOMIETO ra3a (¢epmu- u 0o3e-yactuul. [Ipsmoe BbIYMCIICHHE
¢bynknuii ['puna. Ommane cBoiictB gynkmii ['puna s depmu- u 603e- cucrem. [lpencrasnenue
psna Teopuu BO3MYIICHHH st pyHKumMid [prHa ¢ momormbio nuarpamm. [IpaBmina comocTaBieHus
AMarpaMMmamM OIpEIC/ICHHBIX aHATUTUYSCKUX BBIPKCHUH JJIsI Pa3IMUHBIX BO3MYILICHHI: BHEIIHEE
nojiie, B3aMMOJCHCTBHE MEXIYy YacTHIAMH. TemrieparypHas JuarpaMMHasi TEXHUKa (TEXHHKa
Marry6apsr).

4. IlocTpoeHue nuarpaMMHBIX PsIZIOB.

Ces3HBIE W HECBSI3HBIE nuarpamMmbl. llosiBIeHHE CBSA3HBIX W HECBA3HBIX YacCTeW Iuarpamm.
CokpalieHue CyMMBbl HECBSA3HBIX JHarpaMM IpU BbIYUCIIEHUM TEPMOIUHAMMUYECKUX CPEIHUX
¢usnyeckux BenuuuH. YpaBHeHue [laiicoHa. Beinenenue u3 oOmiero psaa TeOpHH BO3MYILIECHUI
NPUBOAMMBIX M HENPUBOAMMBIX JauarpamMm. YacTHYHOE CyMMHpOBaHHE OECKOHEYHOTO psija —
ypaBHeHue [laiicona. Ilpumepsl mnocTpoeHWs naHarpaMMHOM TeXHUKH. IlpaBuna mnocTpoeHud
IMarpaMMHON TEXHUKH B (ypbe NpeAcTaBIeHMH. Bua amarpaMm, Korga K CHUCTEME IMPUIIOKEHO
BHEIIIHEE M0JI€ U KOIZla €CTh B3aMMOAECHCTBHE MEKIY YaCTHIIAMH.

5. Ilpumeps! BEIYMCIEHUH B TEMIIEPATYPHOM TNAarpaMMHOMN TEXHUKE.

Boruncinenne HaMarHM4eHHOCTH CBOOOTHOTO AJIEKTPOHHOrO raza. OcoOEHHOCTH HHTErpajioB IO
UMITyJbCy M KOHEYHas IUIOTHOCTh cOCTOsHUM. [IByxuactuunele ¢ynkimu ['puna. Omnpenenenue
TEMIIEpaTypbl  CBEPXIPOBOJALIETO MEPEXOAA KaK TEMIEPATypbl PacXOAMMOCTH  BEPILUHEI
B3aMMOJICHCTBUS IBYX YacCTHULL.

6. crionb30BaHue TeMIeparypHO TEXHUKH JIIsl BRIYUCICHUST GYHKIUH OTKIIHKA.

Boeruncnenne w3MeHeHwi Qu3nueckux BennmuMH W QyHkumd [puna ot Bpemenu. OOmime
COOTHOILECHUSI MEXKAY (UIyKTyalussMd B CHUCTEME WU JMHEHHBIMH (YHKUMSMHU OTKIHMKAa. MeTonbl
BBIUMCIICHUS (PYHKIMA OTKIMKAa C HWCIOJIb30BAHMEM TeMIeparypHOil TexHHKH. [IpaBuia
aHAJIMTUYECKOTO POJOKEHHS B YACTOTHOM NPEACTABICHUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusl, OCHAIEHHAS TOCKOH, MyJIbTUMEIHAIPOCKTOPOM U SKPAHOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. MeTozapl KBaHTOBOM TEOPUH TOJS B cTaructudeckon (usuke [Tekct] : [yued. mocobue aiist By30B] /
A. A. Abpukocos, JI. I1. Topekos, U. E. JI3smomuHckuii , Uu-T Teopet. puzuku um. JI. 1. Jlanmay .—
2-e u3n., uctp. u gom. — M. : JTobpocset, 1998 .— 514 c.
2. Teopernueckas ¢puzuka [Texcr] : B 10 T. T. 9, Y. 2 : Craructuueckas ¢puzuka. Teopust
KOHJICHCHPOBAHHOTO COCTOSIHHS : y4e0. mocooue s By3oB / JI. JI. Jlanmay, E. M. JIudmmn .— M. :
®usmatiut, 2000-2005 .— 496 c.
3. luarpammaruka [Tekcr] : Jlekuuu o n30paHHbBIM 3a7ja9aM TEOPHH KOHJCHCUPOBAHHOTO COCTOSHYIS,
[yueb. mocobue ais By30B] /M. B. CanoBckuii. -M. : PerynspHas n xaotuueckas JuHaMuKa ; VKeBCk,
2010
4. G. D. Mahan, Many-Particle Physics (Plenum, New York, 1990).

JlononHuTeNbHAS TUTEPATypa
1. Teopernueckas ¢usuka [Tekcr] : B 10 T. T. 10 : ®uznueckas kuHeTHka : yue0. mocobue Jiist By30B /
JI. . Jlanpay, E. M. JIudwmun ; nox pea. JI. I1. [lutaeBckoro .— 2-e uzn., ucnp. — M. : ®uzmamiur,
2001, 2002, 2007 .— 536 c.
2. JI.B.Kenppim, JlnarpaMMHasi TEXHHUKA JIJIs HEPAaBHOBECHEIX TporieccoB, XKOTD. 47, 1515 (1964).
3. J.Rammer, H.Smith Quantum field theoretical methods in transport theory of metals, Rev.Mod.Phys.
58, 323 (1986).



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.edu.ru — penepanbnbiii mopran «Poccuiickoe 00pa3oBaHUEe.
2. http://benran.ru —6u0nMOTEKA IO ECTECTBEHHBIM HayKaMm Poccuiickoii akageMun HaykK.
3. http://www.i-exam.ru — enuHbIi OpTan MHTEpHET-TecTUpOBaHUS B chepe oOpa3oBaHusl.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHAX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUN.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryzeHT, M3y4Yaroliidi Kypc IUarpaMMHOH TEXHHKH, JOJDKSH C OJHOW CTOPOHBI, OBIAJIECTh OOIIMM
anmaparoM TEOPHH, a C IPYrod CTOPOHBI, JOJDKEH HAyYUTHCS NMPUMEHSATh TCOPETHUYECCKHE 3HAHUS Ha
HPaKTHUKE.

B pesynbrare wu3ydeHHs IUCLMIUIMHBI CTYJACHT JIOJDKEH 3HATh OCHOBHBIC OIPEICIICHUS TECOPHU
¢yHnkmii ['prHa B crcTeMax MHOTHX 4YacTUI; BHIbI QYHKIMH [pUHA B pasmHyYHBIX MPEACTaBICHUAX;
cBsi3b QyHKUMH ['puHa ¢ QU3HYECKUMU BETMYWHAMHE, CHOCOOBI BBIYMCIICHUS (YHKIUH OTKIIMKA C
TIOMOUIBIO TeMITEpaTypHbIX (yHKIMI [ prHa.

B ocHoBe ™meroma ¢yHkumii I'puHa nexur Teopema Buka, Mmo3Boisfomias aBTOMAaTU3UPOBATH
BBIYHCIICHUSI CPEIHHUX OT IPOM3BEICHHS OOJBIIOrO YHCIAa ONEPaTOPOB POXKICHUS M YHHYTOXKCHHUS
gactul. [loaToOMy CTyZeHTYy HEOOXOIUMO OCBOUTH SI3BIK BTOPHYHOTO KBAaHTOBAHUS W HAYYHTHCS
BBIYHCIISITH CPEIHHE OT OIEepaTOpOB POXKACHHS W YHHYTOXKeHHs. [loHnmanue Teopembl Buka
MIO3BOJISIET JIETKO YCTaHOBUTH MTPABUIIA TIOCTPOCHUS TUArPaMM JUIsl Pa3IMYHOTO THIIA B3aUMOCHCTBHS.
VYeneniHoe ocBoeHHE Kypca TpeOyeT caMOCTOSTENbHOH paboThl cTylaeHTa. B mporpamme Kypca
NPUBEICHO MUHUMAaJIbHO HEOOXOAMMOE BpeMs Uil paboThl CTyaeHTa Haj Temoil. CamocTosTenbHas
pabora BKIto4aeT B ceOs:

— YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHOM JIUTEPATYPBI;

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JIeKIMH, Y4eOHOH M HaydyHOH JuTeparype),
HOJArOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYCHHBIX JUII  CAMOCTOSITEJIBHOIO  M3y4YCHWUS,
JI0Ka3aTeIbCTBO OTIEIBHBIX YTBEPKICHHUI, CBOMCTB;

— peleHune 3a1a4, npeaiaraéMbIX CTYJICHTaM Ha JICKIUAX U MPAKTHYCCKUX 3aHSATHSIX;

— MOJTOTOBKY K MPAaKTHYECKUM 3aHATHSM, KOJUIOKBHYMaM, SK3aMEHY.

PyKOBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSITENBHOW pPabOTO CTylneHTa OCyIIecTBseTcss B (opme
WHMBU1YaJIbHBIX KOHCYJIBTALUH.

[Toka3areneM BiIaJCHUs] MATEPHAIOM CIIY>KUT YMEHHE peIlaTh 3a1auu.

[lpy pemieHuM 3amad Kakaoe NCHCTBUE HEOOXOAMMO apryMEHTHPOBATh, CChUIAsCh HAa W3BECTHBIC
TEOPETUYECKUE CBEICHHS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa npodiieM GU3UKU U acTPOPUZUKU

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

PaszpatGoTunk: [L.U. Apcees, a-p ¢us.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CriocobeH npuMeHsTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BaTh UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

OIIK-4 CriocoOeH ocymIecTBIATE cOOp U OIIK-4.1 Bmageer weromamMu Hay4HOTO IIOWCKa U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH) WHTEIUIEKTYyallbHOTO aHaln3a WHGOpPMAIUK TIPH PEIICHUH
TEXHOJIOTUYECKON HH(POPMAIMH ISl pEIIeHUsT  |3a1a4 MPpoPeCCHOHANIBHON e TeIbHOCTH

(byHIaMEHTaNBHBIX U MPUKJIAJHBIX 334

OIIK-5 Cnocoben yuactBoBarb B ipoBeneHun  |OIIK-5.2 O6magaer crnocOOHOCTBIO K OCBOCHHIO HOBBIX
(byHIaMEHTAIBHBIX U TIPUKJIATHBIX 3HAHUW Ha OCHOBE M3YYCHUS JIUTEPaTyphl, HAYYHBIX CTaTei
UCCIIeJOBAaHUN M pa3pabOTOK, CAMOCTOSTENIBHO |U IPYTUX HCTOYHUKOB

OCBaMBaTh HOBBIC TEOPETUUECKHUE, B TOM YHUCIIE,
MaTeMaTHYeCKHE METO/Ibl HCCIIEA0BAHUI, U
paboTarh Ha COBPEMEHHOM IKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
M3MEPHUTEIbHO-aHATUTUIECKON 1
TEXHOJIOTUYECKOH anmaparype

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH I[K-1.1  Bunageer  ¢yHAaMEHTANBHBIMH  TOHSATHSIMU,
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON 3aKOHAMU U TEOPUSIMHU COBPEMEHHON (U3NKU

MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
UCCIIeJOBAaHUS

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3yueHus AUCHMIUIAHBI «J{narpaMMHast TEXHUKa) 00y4arOIIUHCS JOIKEH:

3HATh:
— MpeCTaBIEHUE BTOPUYHOIO KBAHTOBAHUS;
— onpenenenue GyHkumii [ puna;
— IIpaBUJIa IOCTPOECHUS AUArPaMMHOUN TEXHUKH IS Pa3JINYHbIX B3aUMOACHCTBUN;
— CBSI3b TeMIEpaTypHbIX QYHKUMN [prHa ¢ GyHKUMIMHI OTKIIMKA.

yMeTh:

— BBIYHCIIATH CpeJHUE OT Habopa oreparopoB BO BTOPUYHOM KBaHTOBAaHUM;

— BBIPa3uTh (PU3NUECKUE BEIUIMHBI yepe3 pyHkuuu [puna;

— MCIIONIB30BaTh AUArpaMMHYIO TEXHUKY IS PELICHUsI KOHKPETHBIX 3a7ad;

— HUCII0JIb30BaTh pa3jNyuHble BUbl ypaBHeHuUs JlalicoHa 1y pelieHus 3a1ad.
BJIaJeTh:

— MaTeMaTU4YECKUM allapaToM AUarpaMMHON TEXHUKHU.

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllleMy KOHTPOJIIO
He npenycmorpeno.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIPOCOB:
1. Beruuciienue TepMOIMHAMHYECKUX CPETHUX B KBAHTOBOW Teopuu. Marpuua miotHoctu ['nb6ca.

2  BelunciaeHwe MaTpulbl IUIOTHOCTH JJII MHOTOYAaCTHYHOM CHUCTEMBI. [I3MEHeHHe MaTpHLbI
IUIOTHOCTH IIPH BO3MYILLEHUH CUCTEMBI. BhIunciieHue u3MeHeHui 110 TeOpuH BO3MYILECHUH.




3 VYpaBHeHHWe A omeparopa 3BOJIOLUUM MO "MHUMOMY BpeMeHH'". PerieHue ypaBHEHHs 1O TEOPUHU
Bo3myiieHu. Ilonstue T-ynopsimouenus oneparopos. IIpencraBieHue oneparopa 3BOJIIOLHMM B BUIE
T-ynopsiioueHHOM SKCITIOHEHTBI.

4 TlpaBuna nepectaHoBKu ornepatopoB. Onpenenenue QyHkuuil [puna.

5 llpeacraBieHue paga TEOPUU BOMYILEHUH Ui QyHKUMN [ prHA ¢ TOMOLIBIO THArpamMM.

6 Cas3HbIe U HECBSI3HBIC AUarpaMMbl. [losiBIeHNE CBSI3HBIX U HECBSI3HBIX YacTel AUarpamm.

7  VYpaBuenue [aiicona. Beimenenune w3 oOwmero psjga Teopurd BO3MYIICHWH NPUBOAMMBIX U
HETIPUBOIUMBIX AuarpaMm. YacTuyHoe CyMMHpOBaHHE OECKOHEYHOTO PAAA..

8 Tlpumepsl mocTpoeHUs] qUarpaMMHOM TexHuUKH [IlpaBuiia MOCTpPOEHHsA NUArpaMMHON TEXHHUKH B
(dypbe peacTaBICHHH.

9  Hcnonb3oBaHue TEMIIEPAaTYpHOH TEXHMKH [ BBIYMCICHUS (QYHKUMHA OTKIMKA. MeTonsl
BBIYHMCIICHUS (PYHKINH OTKIIMKA C UCIOIb30BAaHUEM TEMIIEPAaTypPHON TEXHUKH.

[IprMepbl KOHTPOJIBHBIX 33JIaHUN:

1.BriBox pacnpenenenuii boze u @epmu

2. Oynknuu ['puHa as HeB3aMMOACHCTBYIONIETO Taza ¢pepMu- u 6o3e-vactull. [IpsmMoe BeIYHCICHHE
¢yukuunit I'puna. Otnuuue cBoiicts pynkuuii [ puna st pepmu- u 603e- cuctem.

3. BeiBoa hopMyIbl 1si CyMMUPOBAHHMS [0 JUCKPETHBIM YaCTOTaM 4epe3 KOHTYPHBIA MHTErpal.

4. BprunMcineHue TeMIEpaTypbl CBEPXIPOBOASILEIO IEpexofa Kak IMpUMEpP BBIYUCICHHH B paMKax
TEMIIEPATYPHOU TEXHUKU:

5.Bpruricenue OTKIMKa HEB3aMMOACUCTBYIOIIETO 3JIEKTPOHHOTO Tas3a

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1 [lpencraBnenue B3auMOJEHCTBUS B TeMIleparypHoil TexHuKe. [losBiIeHne OMOTHUTENBHOTO
napaMerpa — "MHUMOTO BpeMeHHU".

Buner 2. Teopema Buxka Pa3Ouenue cpeqaux ot OOJBIIOTO YKca ONepaTopoB HA MOMAPHbBIE CPETHUE.
buner 3. IlpaBuia comocTaBieHUs OuUarpaMMaM ONPEICICHHBIX AHAMUTUYECKUX BBIPAXKECHUM I
pa3IMUYHBIX BO3MYILIEHUN: BHEIIHEE 110JI€, B3AUMOAEHCTBUE MEXy YaCTULIAMHU.

buner 4. CokpallieHre CyMMbI HECBA3HBIX JUarpaMM IpH BBIYUCIECHUHM TEPMOANHAMUUYECKUX CPEIHUX
(U3NYECKUX BEINYHH.

buner 5. Bun auarpamm, Koraa K CHCTEME IMPHIIOKEHO BHEIIHEE IOJIE M KOTA €CTh B3aUMOJEHCTBUE
MEX]ly YaCTULIAMH.

buner 6. O61ue COOTHOIIEHHSI MEXIY (QIYKTyallUsMH B CUCTEME U JIMHEHHBIMU QYHKIHSIMHU OTKIIUKA.

Kpurepun onennBanus
Onenka "ommunao" (10 OGaiios) BBICTABIISIETCSI  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW NPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.
Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBUIbBHOE 00OCHOBAHHE MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.
Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YECHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka "xopomro" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHWS HAa MNPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.



Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKON MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero oOy4deHus, u
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHo" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jeslaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIero o0y4eHus 1
C TPYZIOM IIPUMEHSET MTOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Omnenka "HeynosierBoputenbHO" (1 0aymr) BbICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne ommOKy B (GOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3aj1ay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs mnpepoctasisercs 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o Oujery Ha YCTHOM »OSK3aMEHE HE JIOJDKEH IIPEBBIIIAaTh OIHOTO
aACTPOHOMMUECKOTO 4Yaca.



