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AHHOTANMA

B kypce paccmarpuBaroTCsi COBpEMEHHbBIE TEMbl OCHOB KBAaHTOBOW MexaHUKW. K HUM oTHOcATCS mpoOiaeMbl
KBAaHTOBOM TOMOTpauM CKaTblX M KOTE€PEHTHBIX COCTOSHUM B KBAaHTOBOWM OITHKE, TEOPHHM M ONHCAHWUU
COCTOSIHUH CHCTEM, OIMCBIBAEMBIX BEKTOPAMH M MaTpULAMH IUIOTHOCTH B KOHEYHOMEPHBIX THMJIBOEPTOBBIX
MPOCTPAHCTBAX B CIIydae CIMHOB KyOUTOB M KyANUTOB, a TAK)KE TOMOIpapHUECKUMHU pacIpeieleHUIMU
BEPOATHOCTEH B Clyyae MNapaMEeTPHUECKUX OCHWUIATOPOB M COCTOSIHUHM (oToHOB. M3maraercst merox
KBAaHTOBAaHHUSl C IOMOILBIO 3BE3I0YHOTO TMPOU3BEACHHS CHMBOJIOB OINEPATOPOB (HHU3MYECKUX BEIMYUH U
MOCTPOCHUSI TIPEJICTABICHUWN TuNa TmpejcTrapleHuss Burnepa-Beiins ¢usmueckux BemuuunH. M3maraercs
teopusi  GyHkuuu  BurHepa,  KBaszupacmpeneneHus Xycumu-KaHo ©  KBasupaclpeneineHus
I'maybGepa-Cynapiiana,  ONHCHIBAOIIMX  COCTOSIHMS ~ (DOTOHOB  C  HCIIONB30BaHHEM  (opmanu3ma
KBaHTal3epoB-IeKBapHTail3epoB. M3maraeTcss MeToJ BEpOSTHOCTHOTO MPEACTABICHUS KBAHTOBBIX COCTOSHHM,
IPU HCHOJb30BAHUM KOTOPOIO COCTOSHHUS KBAHTOBBIX CHUCTEM OIMCHIBAIOTCS  PpacIpeAeieHUIMU
BEPOSTHOCTEH, colepKaIUMHU Ty k€ WH(POPMAaILNIO, KOTOpasi COAEPIKUTCS B BOJTHOBOH (DYHKUMH M MaTpULE
IUIOTHOCTH. M3ydaloTcsi KBaHTOBbIE ypaBHEHHs dSBoitounu ¢GoH Heiimana B mpezacraBieHusx Moiiana u
BEpOSITHOCTHOM NpEACTaBICHNUH, a Takxke ypaBHeHHe [opuHHn-KoccakoBckoro-Cynapiiana-JInanbnana nis
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

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHME KOMIIETEHIINH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-3.1 CnocobeH MpoBOIUTHh aHAIHM3 MPOOJIEM W 3ajiad,
OI1K-3 CriocobeH onpeneauTh GU3MUeCcKylo, |BO3HHMKAIOMUX IPU padoTe B 001acTH npoeCcCHOHAIBHON
€CTECTBEHHOHAYYHYIO CYIIIHOCTb MPOOIeM, ACATCIILHOCTH
BO3HHUKAIOIIKX B X0J1€ MpodeccrnoHanbHON OIIK-3.2 CmocobeH TpUMEHATh 3HAHWS B 00JacTH
JCATEILHOCTH, MPOBECTU UX KAYCCTBEHHBIA U |TEXHMYECKOH (H3UKU Ul MPOBEICHUSI KA4eCTBEHHOTO U
KOJINUECTBEHHBIN aHAIIH3 KOJIMYECTBEHHOTO  aHalW3a  3a1ad, (QOpMYIMPOBAHUS
BBIBOJIOB U OIICHKH TTOJTyYEHHBIX PE3YJIbTaTOB
OIIK-5 CriocobeH ocBanBaTh ¥ IPUMEHSTh OIIK-5.1 Bnaneet COBPEMEHHBIMU
COBPEMEHHBIE (PU3UKO-MaTEMATHUECKUE METO/bI | PACUETHO-TEOPETHUECKUMHU METOJAMH, METOlaMH
Y METO/Ibl UCKYCCTBEHHOTO MHTEIIJIEKTa JIS KOMITBIOTEPHOTO MOJEIHPOBAaHUS U cpelaMH pPa3pabOTKU
peeHus npohecCUOHAIbHBIX 3a/1ay, OPOrPaMMHOTO  OOECIICYCHHUS, NPUMEHSEMBIMH  IIPH

COCTaBIATH MPAKTHUCCKUE PEKOMEHJAINH 110 | PEeIIeHHH 33134 B CBOeH mpodeccuoHaIbHON 001acTH
UCTIOJIb30BAHUIO MTOJTYYCHHBIX PE3yIbTaTOB

[MK-1 Criocoben kputnuecku ananmszuposath  |[IK-1.1 CnocoOGen HaxomuTh, aHATU3UpOBaTh W 0000IIATH
COBpEMEHHBIE TIPOOJIEMBI TEXHIUUECKOH (hr3nky, |MH(pOpMannio 00 aKTyalbHBIX pe3ylibTaTax HCCIICIOBAHUN B
CTaBUTH 33J]a4M U Pa3padaThIBaTh MPOrpaMMy  |00IAaCTH TEXHUIECKON QU3NKU

UCCIIeIOBAHHS, BBHIOUPATH aIeKBAaTHBIE CIIOCOOBI
Y METOIbI PEIICHHS SKCIIEPUMEHTAIBHBIX U
TEOPETUYECKUX 33/1a4, HHTEPIPETHPOBATH,
NPEJCTABISAT U IPUMEHSTH ITOJy4YCHHbIC
pe3yabTaThl

[IK-2.1 Bnageer coBpeMEHHBIMH (DU3MKO-TEXHUYECKHUMHU
[IK-2 CniocoGeH caMOCTOSITENLHO BBIIIOJIHATE  |METOAAMH  TEOPETUYECKOTO U DKCIIEPUMEHTAIbHOIO
(U3MKO-TEXHUUECKHUE HayYHbIC UCCIIEIOBAHNS |UCCIICHOBAHMUS




71 ONITUMHU3ALMH IIapaMETPOB 00BEKTOB U [MK-2.3 CnocobeH caMOCTOSTENFHO IUIAHUPOBATh U
IpOoHeCCOB C MCIIOJIB30BAHUCM CTAHAAPTHBIX U |IPOBOJAUTh  HCIBITAHMS  HA  PACUCTHO-TCOPCTHUUCCKHUX
CHennaIbHO pa3paboTaHHBIX MOJIENIIX WM OKCIIEPUMEHTAIHLHOM  OOOPYIOBaHUU  C
HHCTPYMEHTAJIBHBIX U IPOTPAMMHBIX CPEICTB  |IPUMEHEHUEM CTaHJIAPTHBIX U CIEUAbHO pa3paboTaHHBIX

MHCTPYMEHTAJIBHBIX U (MJIN) IPOTPAaMMHBIX CPEICTB

[IK-3 Cnocoben popmynupoBats Texandeckue |[IK-3.1 3HaeT NpUHOUIBI COCTABICHHUS TEXHUYECKUX
3aJaHusl, pa3padareiBaTh U UCTIONB30BATh 3aJaHUH U TEXHUYECKOH TOKYMEHTaluN

CpeAcTBa aBTOMAaTH3allMU IPY IPOEKTUPOBAHUU

1 TCXH

COCTaBJIATh HEOOXOAUMBIN KOMIUIEKT
TEXHUYECKON JOKYMEHTAIUU

OJIOTHYECKOM MOATOTOBKEC ITPOU3BOJCTBA,

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.

YMETB:

CBoiicTBa SHTPONHMH, CBOMCTBA HHPOPMAIIMU KJIACCHYECKHX KBAHTOBBIX CHUCTEM;
COOTHOILICHUE HEONPEIEICHHOCTEN AJISl S3HEPTUH - SHTPOIIMHU U APYTUX KBAHTOBBIX HAOIIOTaEMBIX.

- Ilonb3oBarhCst anmapaToM T'MIBOEPTOBBIX MPOCTPAHCTB U ONEPATOPOB IUIOTHOCTH, a TAKXKe APYTUX
HaOJII0IaeMBIX;

- TIONB30BaThes anmaparoM AuddepeHnuanbHbIX Gopm;

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

- cBOOOIHO BIaeTh OCHOBHBIMU ypaBHeHHsMU OTO;

- pemaTth 3a7a4d MPO M3IY4YCHUE T'PABUTAIMOHHBIX BOJIH B KBAJPYIOJBHOM IMpPUOIMKEHUH, T.€. B
HEPEJIITHBHCTCKOM CITydac;

- pemarb ypaBHeHus: OTO B LeHTpaJIbHO-CUMMETPUYHOM Cilydyae (YepHast JbIpa), a TaKkKe B Cilydae
OZIHOPOIHOTO M M30TPOIHOTO pocTpaHcTBa (Moaenu Beenennoit mo @puamany).

BJIAJIETh:

OCHOBHBIMH METOJAMH MaT€MaTH4eCKOTO armapara KBAaHTOBOW TEOPHH TIIOJS, CTATHCTHUECKOM M
MaTeMaTH4eCcKON QU3UKH.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Marpuna IIJIOTHOCTH (omeparop
1 IUIOTHOCTH). CooTHoeHus 3 3 5
HeompenenenHocteld  [alizenOepra u
[Ipeaunrepa .
BonHOBBIE TakeTbl, CKaTble COCTOSHHS.
2 Korepentnsie COCTOSTHUSL. 3 3 5
KoppenupoBanHsie cOCTOSHUSI.
WnTerpanel nBUXKEHHS, 3aBUCALIUE OT
BpEMEHH, NS CTalMOHApPHBIX U
3 HECTAllMOHAPHBIX KBAaHTOBBIX CHCTEM. 3 2 5
[Iponaratop (¢pynkuuss I'puna) u ero
CBSI3b C MHTEIpaJIaMU JIBUXKCHUS.
4 CootHomieHust  CyOaqIUTHBHOCTH U 3 4 5
MOJIOKUTEIBHOCTH HH(OPMALIHH.




.Marpuna mIoTHOCTH B NpeACTaBICHUU
Burnepa—Beiina. CumBon omneparopa.
I'may6GepoBckoe npeicraBiceHue.

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
BO30YXKJArOIIel CHJIbI  KaK  MOJENb
TreHepalud KOT€PEHTHBIX, CXAaTbIX |
KOPEJIIMPOBAHHBIX COCTOSHUM.

OyHKIMSA pacrpeneiaeHus (GOTOHOB B
C)KaThIX " KOPEJUINPOBAHHBIX
cocrosHusiX. DetHMaHOBCKUI MHTErpan
[0 TPAeKTOPHUSIM B KBAHTOBOI MEXaHHKE
¥ KBAaHTOBOM OIITHKE.

I'pymner JIu SU(2); SU(1;1); SU(n);
ISP(2n;R) B 3amaue 0 MHOTOMOIOBBIX
COKATBIX u KOpeKJIMpOoBaHHBIX
COCTOSIHMSIX. TpeHHEe W JHMCCHUMAIMs B
KBaHTOBOM MEXaHWKE, BIUSHHE Ha
CXKAThIe COCTOSHHUSI.

DJNIeKTpOH B~ MarHUTHOM  IIOJIE,
KOTEPEHTHbIE UM  CXKaTble COCTOSHHUSL.
BepositHocTn TIePEXOJIOB npu
apamMeTpUYeCKOM BO30YXICHUU
MHOTOMO/IOBO CHCTEMBI (DOTOHOB.

10

@YHKIUSA paclpeleeHusT B CKATOM
MHOTOMOJIOBOM COCTOSIHUM (DOTOHOB U
MOJTUHOMBI Opmura MHOTHUX
nepeMeHHbIX. OnTtuueckas Tomorpadus
U U3MEpEHNE KBAaHTOBBIX COCTOSHUM.

Wtoro wacos

30

30

45

[ToaroroBka k sK3aMeHy

30 ygac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzesiam)

Cemectp: 1 (Ocennuii)

1. Marpunia mtotHoctr (omneparop mioTHoctr). COOTHOIEHUS HeompeneneHnocTel [ aiizenoepra u

[Ipenunrepa .

Omnpenenenue U CBOMCTBA olleparopa IJIOTHOCTHU. SIBHOE BbIpa)keHUE B BUJE HEPABEHCTB.
2. BosiHOBBIE MaKeThl, CoxkaTble cocTosiHUs. KorepenTHble cocTosiHus. KoppenupoBaHHble COCTOSHUS.
Omnpenenenrie ¥ CBOMCTBA CXKaTBHIX COCTOSTHUM. OTpeiesieHre U CBOMCTBA 3TUX COCTOSTHHIA.

3. UHrerpansl ABHXKEHHS, 3aBUCSILUME OT BPEMEHM, A CTAlMOHAPHBIX U HECTallMOHAPHBIX
KBaHTOBBIX cucteM. [Iponararop (pynkums [ puHa) u ero cBA3b C MHTErpaJIaMU JIBUKCHUS.

OHpeI[GJ'ICHI/IC HUHTCTPAJIOB JABUXKXCHHUA U UX CBOICTBA. ypaBHeHI/IC CBS3W HMHTCIPAJIOB JIBUKCHUA C

MPOTIaraTopoM.




4. CooTHomeHHS CYOaIJTATUBHOCTH U TIOJIOKUTEILHOCTh HH(OPMAIINH.

CooTHoIIeHHE MEX/y MHBapUaHTaMHU U oriepatopamu [ elizenOepra. Marpuiia oreparopa dBOIIOIUH
B YKa3aHHBIX [IPEICTABICHUAX.

5. .Marpuna minotHocTd B npeacrasieHun Burnepa—Beiins. CumBon omeparopa. ImayGepoBckoe
IIPEJCTABIICHHUE.

Oynknus Burnepa u BonHoBast ¢pyHknus. Oynknus [1aybepa-Cynapiiana u ee CBsI3b ¢ ONEPaTopoM
IIJIOTHOCTH.

6. YpaBHeHusa tuna @oxkepa—Ilnanka 1yist MaTpULbl IIIOTHOCTH B MPEACTABICHUAX: KOOPAUHATHOM,
AMITYJIbCHOM, KOT€PEHTHBIX COCTOSIHUM,CXKAaTbIX cOCTOsiHUMM, Burnepa—Beiuns. HecranuonapHslii
OCLHMJUIATOP C IIEPEMEHHOM YacTOTOH NoA AeiicTBU-eM BO30YXKIaoLIei Crilbl KaK MOJIENIb TeHepalun
KOTEPEHTHBIX, CHKAThIX U KOPEIMPOBAHHBIX COCTOSHUI.

KBaHTOBBIE KMHETHUECKHUE YPAaBHEHUS B pa3HbIX IIPeICTaBiIeHUAX. VIHBapuaHThI IapaMeTpuuecKoro
OCIIWIIISATOpA U UX CBOMCTBA

7. ®yHKuMA pacupeneneHuss GOTOHOB B CKAThIX U KOPEJJIMPOBAHHBIX COCTOSHUSAX. DeHMaHOBCKUI
UHTErpajl 10 TPACKTOPUSIM B KBAaHTOBOM MEXaHUKE U KBAHTOBOI OITHKE.

Hexnaccuueckue coctosiHusi POTOHOB UM cBoiicTBa mx (yHKumid pacnpenenenus. [Iponaratop u

HUHTCTpall 10 TPACKTOPUIM.

8. I'pymmer Jlm SU(2); SU(1;1); SU(n); ISP(2n;R) B 3agade o MHOTOMOJIOBBIX CXKAaTbIX W
KOpekTMPOBaHHBIX COCTOSIHUAX. TpEeHUE U JUCCUTIANNS B KBAHTOBOW MEXaHUKE, BIMSHUC HA CIKAThHIC
COCTOSIHHSI.

IIpencrapnenus rpynmn JIu 1 cUMMETPUM KBaHTOBBIX CUCTEM. YPaBHEHHUE OCLIILIATOPA C TPEHUEM

9. DyeKTpOH B MarHUTHOM II0JI€, KOT€PEHTHBIE U CXKaTble cOCTosAHUA. BeposTHOCTH nIepexonoB npu
apaMeTpUYeCKOM BO30YKICHHH MHOTOMO/IOBOW CUCTEMBI (DOTOHOB.

Tpaekropus s5ekTpoHa B MarHuTHoM none. [IpaBuno bopHa 117151 BEposTHOCTEN.

10. ®dyHKIMS pacrpeesieHus] B CKaTOM MHOTOMOZOBOM COCTOSIHUM (POTOHOB M MOJMHOMBI DPMHUTA
MHOT'HX IepeMeHHbIX. Onruueckas Tomorpadus U U3MepeHHe KBAaHTOBBIX COCTOSIHUI.

dakrops! Ppanka-KongoHa i ocMILIATOPHBIX crcTeM. TomorpaMMa Kak (GyHKIMS PacHpeieeHus
BepoATHOCTEN. [IpuMepsl oCIIMIIIATOpa U CIIMHA NOJIOBUHA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

a) HeoOxomuMoe o6opyaoBaHue JuIst JISKIMKA ¥ MPAKTHYECKUX 3aHATUI: I0OCKA, MEJ, TPATIKA.
0) Heobxommumoe mporpamMmmHoe obecrieueHune: He TpedyeTcs.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Marpuma iotHoctd. [IpeacraBieHns U NPUMEHEHUE B CTaTHCTUYECKO MexaHuke [ Tekct] : yueo.
nocobue s By3oB. Y. 1/ 10. M. benoycos, B. . Manbko ; Mock. ¢uz.-texs. uH-T (Toc. yH-T .— M. :
M®TH, 2004 .— 176 c.



2. Marpuna minotHocTH. [Ipeacrapnenust U npuMeHEHUs B CTaTHCTUYECKON MexaHuke [Tekcr] : B 2 u.
4. 2/ 10. M. benoycos, B. 1. Manbko ; Mock. ¢pusuko-TexH. uH-T (roc.yH-T - M.M®THN,2004

JomnonHutenbsHas auTeparypa

1. Kimaccuueckas snekrpoguHamuka [Tekct] : yae0. mocobue s Bry3oB / M. M. bpenos, B. B.
Pymsuues, U. H. Tonteirus ; nox pen. M. H. Tonteirnna .— M. : Hayka, 1985 .— 400 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

OnekrponHas 6ubnuorexa lib.mipt.ru
9. MeTonnueckue yKa3anus /s 00y4al0IUXCs 10 0CBOSHHIO TUCHMILTHHBI (MOYJIsT)

WunuBunyanbHas pabora MpeanosiaraéT caMOCTOSTEIbHOE BBINIOJHEHUE CTYJCHTOM ONpPEeIEHHOTO B
«3amanum» Habopa YNpaKHEHHH M 33/1a4 B COOTBETCTBUHM C TEMAaTHUKOH CEMHHApCKuX 3aHsaTuid. [Ipu
HEOOXOAMMOCTH CTYAEHT TMOJy4aeT KOHCYJIbTAllMI0 IO BBINOJHEHUIO OTIECJNBHBIX 3agad Y
MperojaBareisi BEIyLIEro 3aHSATHS KaKk BO BpeMsl HPOBEIEHHUS CEMHHAPCKUX 3aHATUH, TaK U BO
BHEYPOYHOE BpeMs IO COINIACOBAHUIO C IIperojaBaTesieM. «3aJaHue» pa3faeTcs BCEM CTYIEHTaM B
BHJE Y4eOHO-METOINYECKOTO MaTepualia, COAEPKALIETO MPOrpaMMy Kypca M YIpaKHEHHsS, U 3aJa4H,
BKJIIOUEHHBIE B /IBa AOMAIIHMX 3aAaHus. CTyJEeHT TakkKe MMEET BO3MO)KHOCTb B TEUEHHE CEMECTpa
MOJTy4YaTh KOHCYJIBTAllMHU TI0 BBITIOJHEHHUIO KYPCOBOW PaOOTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Texanueckas Qpusnka

npopuJib NOArOTOBKHU: Texauveckas Gu3NKa KOCMUYECKUX JIETATEILHBIX allapaToB
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay

Kypc: 1

KBaJU(PUKAHA: 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

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-3.1 CrnocobeH MpoBOIUTH aHAIHM3 MPOOJIEM W 3ajiad,
OI1K-3 CriocobeH onpeneauTh GU3MUeCcKylo, |BO3HHMKAIOMUX IPU paboTe B 001acTH npoeCcCHOHAIBHON
€CTECTBEHHOHAYYHYIO CYIIHOCTb MPOOIeM, ACATCIILHOCTH
BO3HHUKAIOIIKX B X0J1€ MpodeccrnoHanbHON OIIK-3.2 CmocobeH TpUMEHATh 3HAHWS B 00JacTH
JICATEILHOCTH, MPOBECTU UX KAYECTBEHHBIA U |TEXHMYECKOH (H3MKU Ul MPOBEICHUSI KA4eCTBEHHOTO WU
KOJIMYCCTBEHHBIN aHAIIN3 KOJIMYECTBEHHOTO  aHalu3a  3a1ad, (QOpMYIMPOBAHUS
BBIBOJIOB U OIICHKH TTOJTyYEHHBIX PE3YJIbTaTOB
OIIK-5 CriocobeH ocBanBaTh U IPUMEHSTh OIIK-5.1 Bnaneer COBPEMEHHBIMU
COBPEMEHHBIE (PU3UKO-MaTEMATHUECKUE METO/bI | PACUETHO-TEOPETHUECKUMHU METOJAMH, METOolaMH
Y METO/Ibl UCKYCCTBEHHOTO MHTEIIJIEKTA [T KOMITBIOTEPHOTO MOJEIHPOBAaHUS U cpelaMH pa3pabOTKu
peleHus npohecCUOHAIbHBIX 3a/1a4, OPOrPaMMHOTO  OOECIICYCHHUS, NPUMEHSEMBIMH  IIPH

COCTaBIIATH MPAKTHUCCKUE PEKOMEHJAINH 110 | PEeIIeHHH 33134 B CBOeH mpodeccuoHaIbHON 001acTH
UCTIOJIb30BAHUIO MTOTYYCHHBIX PE3yIbTaTOB

[MK-1 Crocoben kputnuecku aHanmszuposath  |[IK-1.1 CrnocobGen HaxomuTh, aHATHM3UpOBaTh W 00001IaTH
COBpEMEHHBIE TIPOOJIEMBI TEXHIUUECKOH (hr3nky, |MH(pOpMannio 00 aKTyalbHBIX pe3ylibTaTax HCCIICIOBAHUN B
CTaBUTH 33J]a4M U Pa3padaThIBaTh MPOrpaMMy  |00IaCTH TEXHUYESCKON QU3NKU

UCCIIeJOBAHHS, BBIOUPATH aIeKBAaTHBIE CIIOCOOBI
Y METOIbI PEIICHHS SKCIIEPUMEHTAIBHBIX U
TEOPETUYECKUX 33134, HHTEPIPETHPOBATH,
NPENCTABISATh U IPUMEHSTH ITOJy4YCHHbIC
pe3yabTaThl

[IK-2.1 Bnageer coBpeMEHHBIMH (PU3MKO-TEXHUYECKHUMHU
[IK-2 CriocoGeH caMOCTOSITENLHO BBIIIOJIHATE  |METOLAMHM  TEOPETUYECKOTO U DKCIIEPUMEHTAIbHOIO
(U3MKO-TEXHUYECKHUE HayYHbIC UCCIIEIOBAHNS |UCCIICHOBAHMS

I ONITUMHU3ALMH IIaPaMETPOB 00BEKTOB U IMK-2.3 CnocobeH caMOCTOSTENFHO IUIAHUPOBATh U
IpOMHeCCOB C MCIIOJIB30BAHUCM CTAHAAPTHBIX U |IPOBOJAUTh  HCIBITAHMS  HA  PACUCTHO-TCOPCTHUUCCKHUX
CHennaIbHO pa3paboTaHHBIX MOJIENIIX WM OKCIIEPUMEHTAIHLHOM  OOOPYIOBaHUU  C

HHCTPYMEHTAJIBHBIX U IPOTPAMMHBIX CPEICTB  |IPUMEHEHUEM CTaHJIAPTHBIX U CIEUAIbHO pa3paboTaHHBIX
MHCTPYMEHTAJIBHBIX U (MJIN) IPOTPAaMMHBIX CPEICTB

[IK-3 Cnocoben popmynupoBats Texandeckue |[IK-3.1 3HaeT NpUHOUIBI COCTABICHHUS TEXHUYECKUX
3aJaHusl, pa3padareiBaTh U UCTIONB30BATh 3aJaHUH U TEXHUYECKOH TOKYMEHTaluN

CpeICTBa aBTOMATU3AIMHU TP MTPOEKTUPOBAHUHU
U TEXHOJIOTUYECKOH MOITOTOBKE MPOU3BOACTBA,
COCTaBIIATh HEOOXOAUMBIN KOMIUIEKT
TEXHUYECKOHN TOKYMEHTaLUN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare uzyueHust AUCUUIUIMHBL « ToMOTpadust U cxKaThle COCTOSHUS B KBAHTOBOM OINTHKE W KBAHTOBOMN
MEXaHUKe» 00Yy4aroIIUiiCs JOIHKEH:

3HAThb:

CsolicTBa OHTPOIINH, CBOMCTBA I/IH(l)OpMaLII/II/I KIaCCHUYCCKHUX KBAHTOBBIX CUCTEM,
COOTHOIICHUC HeOHpeHeHeHHOCTeﬁ JUIA QHEPI'UU - SHTPOIIMU U JPYTUX KBAHTOBBIX Ha6moz[aeMbe.

YMeThb:
- Ilonp3oBarbes anmapaTroM ruibOEPTOBBIX NPOCTPAHCTB U ONEPATOPOB INIOTHOCTH, a TAKXKE APYTUX
HaOJII0IaEMBIX;

- TIOJNB30BaTheA anmnaparoM AuddepeHInanbHbIX Gopm;

- YMETb IPEACTaBIATh TEH30Pbl KPUBU3HBI U KPYUYCHHUS MPU IOMOIIM anmnapara andepeHnnaibHbIX
¢dopm (ypaBuenus Kaprana);

- CcBOOOJHO BIaeTh OCHOBHBIMU ypaBHeHUs MU OTO;

- pemiarh 3a4a4ydl PO HM3JIyYEHUE IPaBUTALMOHHBIX BOJIH B KBaJIPYIHOJIbHOM MPUOIMKECHUH, T.€. B
HEPEJSITUBUCTCKOM CIIy4ac;

- pewars ypaBHeHHsI OTO B HEHTpaIbHO-CHUMMETPUYHOM ciiydae (YepHas AbIpa), a TAKKE B claydae
OJTHOPOJHOTO U U30TPOITHOTO MpOCTpaHCcTBa (Moaenu Beenennoit mo @puamany).



BJIAA€Th:

OCHOBHBIMH METOAAMH MaTeMaTHYEeCKOTO arfrapara KBAaHTOBOM TEOPHM TOJS, CTATUCTUYECKOW H
MaTeMaTH4eCcKou (pu3uKy.

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



3. Hepeqenb THUNOBBIX KOHTPOJbHBIX 33)13HI/II7[, HCIMOJb3yEeMbIX 1/ OCHKH 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 IUTepatypy. KpoMe Toro, cTyieHTam NpeasaratoTcst 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 Bonpoc 3a7jaHus OLIEHEH B ONPEIEICHHYI0 CyMMY OaJIJIOB 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 BOTIPOCAMHU, TAKXKE U THIIOBBIE 3a1a4n. Dopma 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.

C1oxHbIE BOIIPOCHI OLICHUBAO YPOBEHb YMEHUI Y HaBBIKOB.

[Tpumep OuiieTa ¢ BOpOcaMu pa3HOro YPOBHS:

1. Haiiaute MaTpuily miIOTHOCTH BO30YKI€HHOTO COCTOSIHUSI OCIIMILISTOPA.

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

3. BeraucnuTh GUACTUTH COCTOSIHHNA TBYX 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 paboTy B ceMecTpe He
HUXe 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 U OIleHKa 3a paboTy B ceMecTpe He
Xopoio
HIKE 5.

5 6ajutoB 3a 3K3aMeH u Oosiee 7 6aIoB 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 Gasut 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 MPAaBUIIBHO

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

IIPaBUJILHBIX OTBETOB U OTBETOB HA JIPYrUe 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 CTyJEHTHI Y3HAIOT BO BPEMsl KOHCYJIbTalUil.

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.



