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A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Tomorpadus 1 cxaTble COCTOSHYSI B KBAHTOBOHM ONTHKE W KBAHTOBOW MEXaHHUKE
doTtoHuka 1 onTonH(popMaTHKa

@DOTOHUKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEpPHbIE MaTepHabl

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay

kadenpa teopernueckoi puznku um. JI.J1. Jlannay
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MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:

nekrnuu: 30 gac.

cemuHapsbl: 30 yac.

nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.

[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

KonuecTBo KOHTPOIBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocrtaBui:

B.W. Mansko, 1-p ¢u3.-MaT. HayK, podeccop, mpodeccop

[Iporpamma obcyxieHa Ha 3acefanuu kadenpsl Teoperudeckoi puszuku um. JI.JI. Jlannay 23.05.2020



AHHOTANMA

B kypce paccmarpuBaroTCsi COBpEMEHHbBIE TEMbl OCHOB KBAaHTOBOW MexaHUKW. K HUM oTHOcATCS mpoOiaeMbl
KBAaHTOBOM TOMOTpauy CXKaThlX W KOTEPEHTHBIX COCTOSHMH B KBAHTOBOW ONTHKE, TEOPUH U OMHMCAHHU
COCTOSIHUH CHCTEM, OIMCBHIBAEMBIX BEKTOpaMH M MaTpULAMH IUIOTHOCTH B KOHEYHOMEPHBIX TMIIbOEPTOBBIX
MPOCTPAHCTBAX B CIIydae CIMHOB KyOUTOB M KyANUTOB, a TAK)KE TOMOIpapHUECKUMHU pacIpeieleHUIMU
BEPOATHOCTEH B Clydae NapaMEeTPHUECKUX OCHWUIATOPOB M COCTOsIHUIT (oToHOB. M3maraercs merox
KBAaHTOBAaHUSl C TMOMOIIBIO 3BE3JOYHOTO IMPOU3BEACHUS CHMBOJIOB OINEPATOPOB (PU3MUECKHX BEIUYUH H
MOCTPOCHUSI TIPEJICTABICHUN TumNa mpejcTaBileHus Buraepa-Beiins ¢usnueckux BenmnuuH. M3naraercs
teopusi  GyHkuuum ~ BurHepa,  KBasupacrpenesneHus Xycumu-Kano W KBazHpacnpeleseHHs
I'maybGepa-Cynapiiana,  ONHCHIBAOIIMX  COCTOSIHMS ~ (DOTOHOB  C  HCIIONB30BaHHEM  (opmanu3ma
KBaHTal3epoB-IeKBapHTail3epoB. M3maraeTcss MeToJ BEpOSTHOCTHOTO MPEACTABICHUS KBAHTOBBIX COCTOSHHM,
IIPY  UCIOJb30BAHUM KOTOPOI'O COCTOSHHUS KBAaHTOBBIX CHUCTEM OIMCHIBAIOTCS — paclpeneiIeHUsIMU
BEPOSTHOCTEH, colepKaIUMHU Ty k€ WH(POPMAaILNIO, KOTOpasi COAEPIKUTCS B BOJTHOBOH (DYHKUMH M MaTpULE
IUIOTHOCTH. M3ydaroTcsi KBaHTOBbIe ypaBHeHHs dBomtonuu (oH Helimana B mpencrasneHusix Moiiana u
BEpOSITHOCTHOM NpEACTaBICHNH, a Takke ypaBHeHue [opuau-KoccakoBckoro-Cynapmana-Jlunnbnana s
OTKPBITBIX cucTeM. M3yuaroTcst MHTerpaibl ABMKEHMsI [apaMETPUUYECKUX OCLMIUIATOPOB U MX CBS3b C
¢ynkuuent I'puna ypaBHenust Llpenunrepa. M3yuaemblii Matepuan HyXeH Uil Pa3BUTHA KBAHTOBBIX
TEXHOJIOTHH.

1. lean u 3apa4n

Henp AucoMnInHBI
Nzydenune oCHOB KBAaHTOBOM MEXaHWUKU M KBAHTOBOW TEOPUH MH(POPMAIUH.

3agaum AUCHMIIHHBI
Nzyuenue moHsTUH KBAHTOBOW ONTHUKU U CTATUCTUYECKUX OCHOB KBAHTOBOW TEOPHH WH(POPMAIINH.

2. llepedyens popmMupyemMbIX KOMIETeHUHH
OcBoeHMe TUCIUIUINHBI HAlIPaBJICHO HAa ()OPMUPOBAHUE CIEAYIOINX KOMIICTCHIINH:
3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXYJII0)

B pesynbrare ocBOeHUS JTUCIUIUTHHBI 00y4YaronInecs JOKHBI
3HaTh:

CBoiicTBa YHTPOIMH, CBOMCTBA HHPOPMAIIMN KJIACCHYECKHX KBAHTOBBIX CHUCTEM;
COOTHOILICHUE HEOTPEIEICHHOCTEN AJISl S3HEPTUH - SHTPOIIUH U APYTUX KBAaHTOBBIX HAOIIONaEMBIX.

YMETh:
- Ilonp3oBarbes anmapaToM TMIbOEPTOBBIX MPOCTPAHCTB M ONEPATOPOB IIOTHOCTH, @ TAKKe APYTHX
HaOJI0IaeMBIX;

- TIONB30BaThes anmaparoM AuddepeHnnanbHbIX Gopm;

- YMETh MPEACTABISATh TEH30Phl KPUBU3HBI M KPYUYCHHUS MPH TIOMOIIM armapara AuppepeHInaIbHbIX
¢dopm (ypaBuenus Kaprana);

- cBOOOIHO BIaIeTh OCHOBHBIMU ypaBHeHHsMU OTO;

- pemwars 3aa4d IpO M3IyYCHHE I'PAaBUTALMOHHBIX BOJIH B KBAJPYIOJIBHOM HPUOIMKEHUH, T.€. B
HEPEJIITHBHCTCKOM CITydac;

- pemarb ypaBHeHHs OTO B 1EeHTpaIbHO-CUMMETPUYHOM ciydae (4epHas IbIpa), a TaKkKe B Cilydyae
OJIHOPOIHOTO M U30TPOIHOTO pocTpaHcTBa (Moaenu Beenennoit mo ®@puamany).

BIIAJICTh!

OCHOBHBIMH METOJAMH MaTEMaTHYeCKOro armapara KBaHTOBOW TEOPHM TMOJS, CTaTUCTUYECKOU W
MaTeMaTH4eCcKON (QU3UKH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




Tema (pa3nen) TUCIUTUTMHBI

pr,Z[OGMKOCTB 110 BUAaAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

Jlexiuu CeMuHapsbI

JlaGopar. paboTsr

CamocrT.
pabora

Marpuua IUIOTHOCTH (onepatop
IJIOTHOCTH). CooTtHomeHust
HeompeneneHHocteld  [aiizenbepra u
[Ipenunrepa .

BonHOBBIE MaKeTHI, CXKATBIE COCTOSHUSL.
KorepenTusie COCTOSIHUSI.
KoppenupoBannsie cocTosHUS.

WHTerpansl IBWKEHHS, 3aBUCSIIHE OT
BPEMEHH,  JUIi  CTalMOHAapHBIX U
HECTALMOHAPHBIX KBAaHTOBBIX CHCTEM.
[Mponaratop (pynknus I[puna) u ero
CBSI3b C MHTETPAJIAMU JIBUKCHHUSL.

CooTHomIeHUS ~ CyOaqAUTHBHOCTH U
MOJIOKHUTENBHOCTH HH(OPMAIIHH.

.Marpuna nIoTHOCTH B TNpPEACTaBIECHUU
Burnepa—Beiina. CumBon omneparopa.
I'maybGepoBckoe npecraBicHue.

VYpaBuenus tuna doxxepa—Ilmanka mis
MaTpullbl IVIOTHOCTH B IPEACTABICHUAX:
KOOPIWHATHOM, HMITYJIbCHOM,
KOT€pEHTHBIX COCTOSIHUH,CIKAThIX
COCTOSIHUH, Burnepa—Beiins.
Hecranuonaphslii OCLUJUISITOP c
MEPEMEHHONM YacTOTOM Moj ACHCTBU-EM
BO30YXKJArOIIeld CHIIBI  Kak  MOJIENb
FeHEepalud KOT€PEHTHBIX, CXAaTbIX |
KOPEJIIMPOBAHHBIX COCTOSHUM.

OyHKIMSA pacrpeneiaeHus (GOTOHOB B
C)KaThIX H KOPEJUTUPOBAHHBIX
coctosiHusIX. DeilHMaHOBCKUIT MHTErpa
[0 TPaeKTOPHUSIM B KBAaHTOBOW MeXaHUKE
¥ KBaHTOBOM OIITHKE.

I[pymner Jlu SU(2); SU(1;1); SU(n);
ISP(2n;R) B 3amaye 0 MHOTrOMOIOBBIX
COKATBIX u KopekITmpoBaHHBIX
COCTOSIHUSIX. TpeHHE W JHUCCHIAIMS B
KBaHTOBOM MEXaHWKE, BIUSHHE Ha
CKAThIe COCTOSTHHUSI.

DJNIeKTpOH B~ MarHUTHOM  IIOJIE,
KOTEPEHTHbIE UM  CXaTble COCTOSHHUSL.
BepositHocTn TIEPEXOJIOB npu
apamMeTpUYeCKOM BO30YXICHUU
MHOTOMO/IOBO CHCTEMBI (DOTOHOB.
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@YHKIMA pacHpeleNieHns B CHKATOM
MHOTOMOJIOBOM COCTOSIHUM (DOTOHOB U
MOJTUHOMBI Opmura MHOTHUX
nepeMeHHbIX. OnTtuueckas Tomorpadus
Y U3MEpEHNE KBAaHTOBBIX COCTOSHUM.

Wtoro wacos

30 30

45

[ToaroroBka k sK3aMeHy

30 ygac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.ex.




4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. Marpuna miaotHocTH (oneparop mioTHocTH). CooTHOIIEHUS HeompeenenHocTel ["alizendepra u
[Ipeaunrepa .

OHPCI[GJ'ICHI/IC M CBOMCTBA orneparopa IIOTHOCTH. SIBHOC BBIPA’KCHUC B BUJIC HCPABCHCTB.
2. BonaoBrie IaKCThI, CXKAaTbIC COCTOSHMA. KOFGpeHTHBIC COCTOSAHMA. KOppeJ'II/IpOBaHHLIe COCTOsIHHA.
OHPCI[GJ'ICHI/IC M CBOMCTBA CXKATBIX COCTOSHUH. OnpeneneHI/Ie M CBOMCTBA 3TUX COCTOSHUI.

3. HHrerpansl IBWXCHHS, 3aBUCSIIME OT BPEMEHHM, MJIsl CTAMOHAPHBIX M HECTALMOHAPHBIX
KBaHTOBBIX cucTeM. [Iponararop (¢ynkuus [puHa) u ero cBsI3b ¢ HHTETpalaMy ABUKEHHUSL.

OmnpeneneHue MHTErpajoB JABUKEHHUS U UX CBOMICTBA. YpaBHEHUE CBSI3U MHTETPAJIOB JBUXKEHUS C
[IPOIIaraTopoM.

4. CooTHOLEHHS CYOalTUTUBHOCTH U TIOJIOKUTEIILHOCTh HH(OPMALIKH.

CooTHolIeHHE MEXIY MHBapHAaHTaMU U onieparopamu [ eiizenbepra. Marpuua omneparopa 3BOIIOLUU
B YKa3aHHbIX [IPEJCTABICHUSIX.

5. .Marpuna miuotHocTd B mpenactaBieHuu Burnepa—Bedns. CumBon omnepatopa. [nmaybepoBckoe

npeaACTaBJICHUC.

Oynkuus Burnepa u BonHoBast ¢pyHkuus. Oynkuus [naybepa-Cynapinana u ee cBsi3b ¢ OIepaTopoM
IIOTHOCTH.

6. YpaBHenus tuna Poxkepa—Ilnanka aas MaTpulbl IJIOTHOCTU B IPEACTABICHUAX: KOOPAUHATHOM,
HMMITyJIbCHOM, KOTEPEHTHBIX COCTOSHUM,CXKATbIX COCTOsSHWMN, Burnepa—Belnsa. HecranuonapHsIi
OCIIMJUIATOP C TIEPEMEHHOM YacTOTOH MOJI JICHCTBU-eM BO30YK/IatoIIel CHITbI KaK MOJIEIh TeHEepaIuH
KOTE€PEHTHBIX, CXKAThIX U KOPEIUPOBAHHBIX COCTOSHHM.

KBaHTOBBIE KUHETHUECKHNE YPAaBHEHHS B Pa3HBIX MPEACTaBICHUAX. IHBapHAHTHI MapaMeTPHUIECKOTO
OCLMJUISITOPA U UX CBOMCTBA

7. ®yHKIHMA pacnpeneneHus GOTOHOB B CKAThIX U KOPEILIMPOBAHHBIX COCTOSHUAX. DeifHMaHOBCKUIA
WHTErpaj o TPAEKTOPHSIM B KBAHTOBOM MEXaHUKE U KBAHTOBOW ONTHKE.

Hexnaccuueckue coctosinust GOToHOB M cBoicTBa MX (QyHKUMi pacnpenenenus. [Ipomararop u

UHTErpal o TPAeKTOPUSM.

8. I'pymmer JIm SU(2); SU(1;1); SU(n); ISP(2n;R) B 3amaye 0 MHOTOMOJOBBIX CXKATHIX U
KOpekITMpOBaHHBIX COCTOSIHUSIX. TpeHUe ¥ IMCCUMALMS B KBAHTOBOW MEXaHUKE, BIUSHIE Ha CXKAThIe
COCTOSIHUSL.

Hpe)_ICTaBJ'IeHI/Iﬂ I'pynn JInn CUMMCTPHUU KBAHTOBBIX CUCTCM. ypaBHeHI/Ie ocnuuIATOpa ¢ TPCHUCM

9. D5eKTpOH B MAarHUTHOM II0JI€, KOTEPEHTHBIC U CXKAThle COCTOSIHUA. BEpOsSTHOCTH mepexoJoB npu
napamMeTpUIeckoM Bo30YKIEHUH MHOTOMOJIOBOH CHCTEMbI (DOTOHOB.

TpaexTopus anekTpoHa B MarHuTHOM nose. [Ipasuno bopHa st BeposTHOCTEN.



10. @yHKIMA pacpeneseHus B CKaTOM MHOTOMOJOBOM COCTOSIHUM (DOTOHOB M MOJMHOMBI DpMHUTa
MHOTHX NepeMeHHbIX. OnTryeckas ToMorpadus 1 U3MepeHUe KBAHTOBBIX COCTOSHH.

daxropsl Ppanka-KoHaoHa 17151 OCHWLIATOPHBIX crucTeM. Tomorpamma Kak (GyHKLUS pacupeaeIeHHs
BeposiTHOCTEU. [IpuMeprl ocMILIATOPA U CIIMHA MOJIOBUHA.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

a) HeoOxonnmoe 00opynoBaHue [Uist JISKIUA 1 MPAKTHYSCKUX 3aHATHUI: JJOCKA, MEJI, TPSIIKA.
0) HeoOxomumoe mporpaMMHOe obecriedeHue: He TpedyeTcs.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Marpuua wiotHoctd. [lpeacraBieHns U NpUMEHEHUE B CTaTHCTUUECKON MexaHuke [Tekct] : yueo.
nocobwue /st By3oB. U. 1/ KO. M. benoycos, B. 1. Manbko ; Mock. ¢u3.-texH. uH-T (ToC. yH-T .— M. :
M®THU, 2004 .— 176 c.
2. Marpuua miotHoctH. [Ipencrasnenus n npuMeHeHus: B cTaTUCTUYeckol mexanuke [Teker] : B 2 4.
4. 2/ 0. M. benoycos, B. 1. Manbko ; Mock. (pu3uko-TexH. uH-T (Toc.yH-T - M.M®DTHN,2004

JlononHuTeNbHAS TUTEPATypa
1. Knaccuueckas anekrpoanHamuka [Tekcer] : yae6. mocooue aist BTy308 / M. M. Bpenos, B. B.
Pymsnues, U. H. Tonteirus ; nox pea. M. H. Tonteirnaa .— M. : Hayka, 1985 .— 400 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00pPa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

OnexkrponHas Oubnunoreka lib.mipt.ru
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

WnauBunyansHas paboTa MpearnoaracT caMoCTOSTEIbHOE BBIIMOMHEHHE CTYACHTOM OINPENEIeHHOTO B
«3ajanuny HaOopa yIpaKHEHUH W 3aJlad B COOTBETCTBHU C TEMAaTUKOW ceMWHApCKuX 3aHsTwid. [Ipu
HEOOXOAMMOCTH CTYACHT TOJy4YaeT KOHCYJIBTALMIO IO BBIIOJHEHHIO OTHENBHBIX 3a1ad y
[IperojaBareisl BEIYLIEro 3aHATHS Kak BO BpPEMs IIPOBEAEHUS CEMUHAPCKUX 3aHATUH, TaKk U BO
BHEYPOYHOE BpEMsl IO COIVIACOBAHMIO C IperojaBareieM. «3aJaHue» pa3laeTcsl BCEeM CTYIEHTaM B
BUJie y4eOHO-METOANYECKOr0 MaTepHaia, COIEpKallero MporpaMMy Kypca M yNpaskHeHHUs, U 3ajadu,
BKJIIOYECHHBIC B [IBa JOMAalIHMUX 3anaHus. CTyIEHT TakKe MMEeT BO3MOXHOCTh B TE€UEHHE CEMEecCTpa
MOJTy4aTh KOHCYJIBTAIMH 110 BHINOJHEHUIO KYPCOBOil paboOTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA

Nnpo¢uJIb NOATOTOBKH: @DOTOHNKA, KBAHTOBBIE TEXHOJIOTUH U IByMEPHBIE MAaTEPHAIIBI
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kagenpa reopernueckort ¢puzuku um. JI.J1. Jlannay

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: B.W. Mansko, 1-p ¢u3.-MaT. Hayk, ipodeccop, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare uzydenus aucuuruinabl « Tomorpadus u cxarble COCTOSIHUSI B KBAHTOBOU OINTHKE W KBAHTOBOM
MEXaHUKe» 00Yy4aroUiiCs JOIHKEH:

3HATh:
- CBoiicTBa 3HTPOIUH, CBOMCTBA HH(POPMALINH KIIACCHYECKUX KBAHTOBBIX CUCTEM;
- COOTHOILICHHE HEONPEIEICHHOCTEH Ul SHEPTHHU - SHTPOIMHU U JPYTHX KBAHTOBBIX HAOIIONAEMBIX.
YMeThb:
- Tlonp3oBarbcs anmapaToM rUJIBOEPTOBBIX MIPOCTPAHCTB M ONEPATOPOB TUIOTHOCTH, @ TAKXKE JPYTUX
HaOJII0IaEMBIX;
- TONB30BaTheA anmnaparoM AuddepeHunanbHbIX Gopm;
- YMETb IPEACTaBIIATh TEH30Pbl KPUBU3HBI U KPYUYCHHUS MPU ITOMOIM anmnapara andpepeHnnaibHbIX
¢dopm (ypaBuenus Kaprana);
- CcBOOOJHO BIaeTh OCHOBHBIMU ypaBHeHUs MU OTO;
- pewarp 3aJa4d NPO M3IYUYCHHE IPABUTALMOHHBIX BOJIH B KBaJIPYHOJIbHOM NPUOIMKEHUH, T.C. B
HEPEJSITUBUCTCKOM CIIy4ac;
- pewarpb ypaBHeHusa OTO B ueHTpanbHO-CUMMETPHUYHOM ciiyyae (4epHas AbIpa), a TAKXKE B CiIydae
OJTHOPOJHOTO U U30TPOITHOTO MpOCTpaHCcTBa (Moaenu Beenennoit mo @puamany).
BJIaJeTh:
OCHOBHBIMH METOJAMM MaTeMaTH4ecKOro armapara KBAaHTOBOH TEOPHM IIONs, CTaTUCTUYECKOH u
MaTeMaTH4ecKor (PU3UKH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



3. Hepeqenb THUIIOBBIX KOHTPOJbHBIX 33)13]-[1/[]71, HCIIOJBb3YEMBIX NJIfl OHCHKH 3H3HI/II71,
yMeHHﬁ, HaBbIKOB

Attectanus o aucturuinae « Tomorpadus u ckaThie COCTOSHUSI B KBAHTOBOM ONTHKE H
KBAaHTOBOW MEXaHHMKE» OCYIIECTBIIICTCS B (hOpPME YCTHOTO dK3aMeHa MOCJIe OJHOTO CeMeCTpa
A3Y4YECHHUS.

YMeHus 1 HaBbIKM CTYJIEHTOB OIIPENEIISIIOTCS 110 UTOraM CJIa4uM JOMAIHUX 3a/J1aHuil. Beero
CTyJIEHTaM IpeuIaraeTcs JBa JOMAIIHUX 3aJaHus. 3aJaHue COIEPKUT TPU TUIIA 3a/1a4 U
yrnpaxHeHui. TUnoBbie 3a7jaun U YIIpaKHEHUs pa30UparoTCs Ha CEMUHAPCKUX (MIPAKTHUECKUX )
3aHATHUSIX. AHAJIOTUYHBIE 33]Ja4l U YIIPAKHEHUS CTYJEHTBI JOJKHBI PEHIUTh CAMOCTOSITENBHO,
UCIIOJIb3YS] PEKOMEHI0BAHHYIO IuTeparypy. KpoMe Toro, cTyieHTam npeagaratoTcst crienuaibHo
MOMEUYEHHbBIE 33a]]a4l MMOBBIIIEHHON CI0XHOCTHU. Penienue Takux 3a1ad TpedyeT oT CTyAeHTa
HABBIKOB U MPEJICTABISET COOON OLIEHKY HABBIKOB PEIICHUS 3a/1a4 MOBBIIIEHHON CII0KHOCTH.
HaBbIku cTy€HTOB IIPOBEPSIOTCA B PE3YJIbTATE PELICHNUS] KOHTPOJIbHBIX padOT, KOTOPbIE
IIPOBOJSITCS. BO BpEMsI Ay AUTOPHBIX 3aHATUH. 3a/1a4y aHaJIOTMYHbI TUIIOBBIM 3a/1a4am,
BKJIFOUEHHBIM B JOMAIITHUE 33/IaHUS, KAK PACCMOTPEHHBIX HA CEMUHAPCKUX (IIPAKTHUECKUX )
3aHATHUAX, TaK U MIPeJIaraeMbIX JJIsi CAMOCTOSITENILHOTO pelieHus. 3a/laHusl KOHTPOJIbHBIX paboT
OLICHEHBI B OIIPENIETICHHYIO0 CyMMY 0aJUIOB, UTO I1O3BOJISIET OLIEHUTh YPOBEHb YMEHHUSI U HaBbIKOB

CTYJICHTOB.

[TpriMepBl KOHTPOJIBHBIX 3aJAHUMN:
1. Boruucaute ToMorpaduyeckoe pacnpeaeaeHue BEpOSITHOCTENH B COCTOSHUY € 3aJJaHHBIM
YHUCIIOM (POTOHOB B OJJHOM M HECKOJIBKUX MOJaX AJIEKTPOMATHUTHOTO IMOJI.
2. Bwramcnuts sHTpOnMio Tcannca IBYXKYAUTHOTO COCTOSIHHS U IOKa3aTh
HOJIOKHUTEIBHOCTh Je(POPMUPOBAHHON HHPOPMALIUH.
3. TloayuuTs BeIpaskeHHE /Ul CHMHOBOM TOMOTPaMMBbI IBYX YaCTHIL CO CIIMHOM 72 U

JI0OKa3aTh HEPABEHCTBO bea.

Kaxip1ii Bompoc 3a7jaHusi OLIEHEH B ONPEIEICHHYI0 CyMMY OQJIJIOB B 3aBUCUMOCTH OT
CJIO)KHOCTH M YPOBHSI (3HAHUsI, yMEHUS U HaBbIKH). [lonHas cymma 6aiioB mpumMepa

KOHTPOJIbHOM paboThl paBHa 50.

HTorosas 3K3aMeHalIMOHHAS OI[CHKA BBICTABJISICTCS CTYACHTY C Y4YCTOM OLCHKHU €ro paGOTBI B

CCMECTPE.



DK3aMeH MPOBOAMTCS B YCTHOM (hopMe. DK3aMeHAIMOHHbBIE OMIIETy MOTYT COJIep)KaTh Hapsay C
TEOPETUYECKHMHU BOTIPOCAMH, TAKXKE U THIIOBBIE 331a4n. DPopma Ousera onpenensercs
JIEKTOPOM M 3aBUCHUT OT JICKIIHOHHOTO TIOTOKA.

Tpanunuonnas Gopma OueTa COAEPKUT 2 TEOPETUIECKUX BOIIPOCA U OJIHY THITOBYIO 3a1a4y.
Otaer cryzaeHTa onieHuBaercs 1o 10-0annpHoi mkase.

bueTs! Takke MOTYT COCTOSITh U3 3 — 5 OTHOCUTENIBHO MIPOCTHIX BOIIPOCOB M BOIIPOCA

(BOIIPOCOB) MOBBIILIEHHOM €cI0KHOCTHU. ITpOocThIe BONPOCH! OLIEHUBAIOT YPOBEHb 3HAHUM.

CrnosxHbIe BOIIPOCHI OLICHUBAO YPOBEHb YMEHHUI U HaBbIKOB.

[Tpumep OuiieTa ¢ BOpOcaMu pa3HOro YPOBHS:

1. Haiiaute MaTpuily miIOTHOCTH BO30YKIEHHOTO COCTOSIHHSI OCIIILISTOPA.

2. HaiiTu pacnpenenenus mo yucity GOTOHOB B CKATOM COCTOSTHUU 3JIEKTPOMAarHUTHOTO
IOJISL.

3. BeraucianTs GuaennTi COCTOSTHUN IBYX KYOUTOB.

4. Kputepun onleHMBaHUA
CTyneHTsl, OTyYUBIIHE 32 pab0Ty B CEMECTPE K Hadaly IK3aMEHAIIMOHHOW CECCUH OIEHKY
«HEYNOBJIETBOpUTENHbHO)» (MeHee 30% yCBOCHHS MaTepHalia), CAUTAIOTCS HE YCBOUBIIIMMH

MaTCpHraJl U HEC BBIIIOJIHUBIINMU 3aJaHUA KypCa, ITIO3TOMY K 3K3aMCHY HE JOITYCKAarOTCs.

Hrorosas OIICHKA BBICTABJIACTCA B COOTBETCTBUH CO CXEMOM:

Onenka babt Kpurepun
10 10 6amnoB 3a HK3aMeH U OIIEHKa 3a padoTy B ceMecTpe He
HUXeE 8.
OTan4HO 9 GatoB 3a sx3amed u 10 6amioB 3a paboTy B cemecTpe
9 9 GannoB 3a 9K3aMeH U OIleHKa 3a paboTy B ceMecTpe He
HUXeE 8.




8 8 6ayuIoB 3a 9K3aMEH U OIeHKa 3a paboTy B ceMecTpe He
HUXe 6.
7 GauioB 3a 3K3aMeH u Oosiee 8 6aIoB 3a paboTy B

cemecTpe

7 7 6aJUIOB 3a 9K3aMEH U OICHKa 3a paboTy B ceMecTpe He
HUXKE 5.
6 6asuToB 3a 3K3aMeH u Oosiee 8 6aIoB 3a paboTy B

cemecTpe

6 6 6aJIIOB 3a 9K3aMeH M OIleHKa 3a paboTy B ceMecTpe He
Xopoio
HUXKE 5.

5 6anioB 3a 9k3aMeH u Oornee 7 6arioB 3a paboTy B

CEMCCTPC

5 5 GajuIoB 3a 3K3aMEH M OIleHKa 3a paboTy B CEMECTpe He

HIDKE 3.

4 4 Oayuia 3a HK3aMEH U OIIEHKa 3a paboTy B ceMecTpe He

YIOBJIETBOPUTEIHHO HIXKE 3.

3 3 Gayuia 3a 9K3aMEH U OlleHKa 3a padoTy B cemecTpe 3.

2 2 Ganna 3a 3K3aMEH U OlLIeHKa 3a paboTy B cemecTpe 3.
HEYIOBJICTBOPUTEIILHO

1 1 Gayut 3a K3aMeH | OlieHKa 3a paboTy B cemecTpe 3.

5. MeToanyeckune MaTepuasbl, onpeae/somue Npoueaypbl OeHUBAHUS 3HAHUI, YMEeHMH,

HAaBbIKOB U (HJIH) OonbITA ACATCJIbHOCTH

CryneHTsl, JOMYILIEHHbIE K 9K3aMEHY, OTBEYAl0T Ha BOIIPOCH! Oniera, UMesi BO3SMOXKHOCTD Ha
NOArOTOBKY He MeHee | yaca. OTBEThI MPEACTaBISAIOTCS B TUCbMEHHOM BHJE, 110 KOTOPBIM
IPOBOAMTCS YCTHOE COOECeI0BaHUE.

OreHka 3a OTBET Ha OMJIET BBICTABIISIETCS] B COOTBETCTBHH CO CIEAYIOLIUM KPUTEPUSMHU:
CryneHT, OTBETUBIINN PABUIIBHO

Ha 1 BoIpoc, mosyyaer oleHKy «HeyaoBm» (1);

Ha 2 BOIpOCa, MOJTydaeT OIEHKY «yA0BI» (3) miu (4), B 3aBUCUMOCTH OT TIOJTHOTHI MPABUITbHBIX
OTBETOB U OTBETOB Ha JIpYrHe BOIPOCHI;

Ha 3 BoIIpoca, MoJyvaeT OLeHKY «xopoiioy (5), (6) unu (7), B 3aBUCUMOCTH OT MOJIHOTHI

MMPaBUJIbHBIX OTBCTOB U OTBCTOB HA APYTUC BOIIPOCHI;




Ha 4 Bompoca, MOJy4daeT ONEHKY «OTIHIHO» (&), (9) v (10), B 3aBUCUMOCTH OT TTOJTHOTHI

IMMPaBUJIbHBIX OTBCTOB XU OTBCTOB HA APYIrUC BOIIPOCHI;

Bo BpeMs npoBeeHUs SK3aMeHa CTYIEHThI MOTYT MOJIb30BaThCS MPOTPAMMON TUCIUTIIIUHBI |
cOOpHUKAMU JOMAIIHUX 3aaHui. Y4eOHOH, y4eOHO-METOUYECKON U CIIPAaBOYHOM
JUTEPATYpPOU MOJIB30BATHCS BO BPEMsI 9K3aMeHa He JlonyckaeTcs. Bo BpeMs sk3aMeHa JOJIKHBI

OBITh TaKXK€E BBIKIIFOUECHBI MOOUITLHBIC TEIE(OHBI.

Ilepen HauaIOM 3K3aMEHAIIMOHHOW CECCUU CTYAEHTHI ITOJIy4arOT IEPEUYEHb BOIIPOCOB, OTBETHI HA
KOTOpBIC HEOOXOIMMO 3HATH ISl YCTICIIHOW cjaun dk3ameHa. DopMyITUpPOBKH BOIIPOCOB B

OuiieTax CTyJIEHThI Y3HAIOT BO BPEMs KOHCYJIbTaIUil.

CTy,Z[CHTBI, MMOJIYYMBHIUEC UTOTOBYIO OLICHKY «OTIIMYHO» (10) " pCHIMBIINEC W 3alIUTUBIINC
3aga4dun MOBEIIICHHOHN CIIOKHOCTH JAOMAIIHETO0 3alaHusd, MOT'YT IMOJIYYUTh JOIMMOJIHUTCIILHBIC

3a4€THBIC €AUHULIBI 110 KypCY.



