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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

b1.0.17 OcHOBBI KBAHTOBOMH MEXaHUKH

1. Kog n HaumeHoBaHue HanpaBneHna nogrotoBku/cneuyuanbHocTu: 04.03.02 Xumng,
du13MKa 1 MexaHuka maTepmanosB

2. Mpodunb noaroToBku/cneuymanusauua: matepmanosegeHme n NHOYCTpus HaHOCUCTEM
3. KBanudmkauusa BbinyckHuKa: 6akanasp

4. dopma ob6y4eHus: oyHas

5. Kachenpa, oTBevarLwan sa peanmsaumio AMCUUNNNHLI: Kadeapa maTtepuanoBegeHna u

MHOYCTPUN HAHOCUCTEM

6. CoctaButenu nporpammbl: JJapnHckun bopmuc Muxannosud, JOKTOp OU3NKO-
MaTeMaTU4Yecknx Hayk npodeccop

7. PekomeHaoBaHa: Hay4YHO-MEeTOAMYECKMM COBETOM XMMUYECKOTo doakynbTeTa, NPOTOKON
Ne4d ot 11.04.2024

ommemKu o NpodrieHUU 8HOCSIMCS 8PYYHYIO)

8. YuebHbIn roa: 2026-2027 CewmecTp(bl): 5



9.lenu n 3agaym y4eb6HOM ANCLUUNIIUHDI:

LleJ'IbIO — Wu3y4vyeHune CtygeHTaMm OCHOBHbIX NOHATUNA, CI'IeLI,I/ICbMKI/I KBAHTOBOIro ABWXEHUA 3J1eKTPOHOB,
O3HaKoOMJ1IeHne C OOCTUXeHUAMU U nepcrnektnBamMmum cospemeHHon d)VISI/IKVI ANEKTPOHHbLIX CUCTEM, OOCTWXEeHne
NOHUMaHWUA CBA3N MaKDOCBOVICTB BelwlecTtea N ABMXEeHNA MNKpo4acTuu.

OcHoOBHble 3agaun N3yveHna guCUnnIiHbIL

- q)OpMVIpOBaHVIe Yy CTyAEeHTOB HeobXOAMMbIX 3HAHUM N MOHUMAHUS OCHOBHbIX 3aKOHOB, onpegenArLwnx
KBaHTOBLIE CBOMCTBA MUKpo4acTuy, ;

- q)OpMVIpOBaHVIe NOHMMaHUA MexaHun3ma BO3HUKHOBEHUA MaKpOCKOMUYEeCKUX CBOWCTB mMmaTtepumanoB Kak
cnencTeunda ABMXXEHUA MUKpoYdacTul, 3proanyHoCTn CUCTEMbI MHOTUX YacTul.

10. MecTo y4ye6HOM ancumMnnunHbl B cTpykType OOIT:
B1. O6asaTtenbHas YacTb.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuunnuHe/Moaynto (3HaHUA, yYMeHwus,
HaBblKW), COOTHECEHHbIE C NIIaHUPYEeMbIMU pe3ynbTaTaMuM OCBOEHUsi o6pa3oBaTeribHOM
nporpaMmmbl (KOMNETEeHLUMSAMA) U MHAUKATOPaMU UX OOCTUXKEHUA:

Kog HasBaHue Koga(bl) WHamnkaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHLmMm
Or1K- | CnocobeH OlMK- | Ucnons3yer 3HaTb:

3 ncnonb3osaTtb B 3.1 0a30Bble 3HAHMS B MEeTOAbl ONUCaHWS  3MEKTPOHHON  CTPYKTYPbI
npodeccnoHansHon obnacTu aTOMOB, OCHOBHbI€ 3aKOHOMEPHOCTU N3MEHEHUS
AesaTenbHoCTH MaTeMaTHKH U XapakTepucTuk aTomoB B Tabnuue MeHageneesa,
f6a3oBble 3HaHUA B busuKku npu KBaAHTOBbIE MOLENN ANEKTPOHHOWN CTPYKTYPbI
obnactu pelieHny 3a1aq yMeTb:

MaTeMaTn4ecknx " MaTepualoBeCHUS | UCMONb30BaTb  3HaHWA Ans  nocTpoeHus
CMEXHbIX moaernew, NpoBeAeHNs KOMMNbIOTEPHbIX PacyeToB
€CTEeCTBEHHbIX HayK W MHTepnpeTauum MoMyYeHHbIX pe3ynbTaToB

MOJIEKYS1, HaHOKNacTepPOB W KPUCTaNIN4eCcKmx
TBepAbIX Ten.

BnapeTb:

HaBblkaMW npoBeaeHus CaMOCTOATENbHbIX
uccnenoBaHMi B obnactu  TEOpPETMYECKUX
pacyeToB  MOMEKYNAPHbIX U TBPAOTENbHbIX
CUCTEM, MWHTepnpeTaumm 3KCNeprMeEHTanbHbIX
pe3ynbTaToB Ha OCHOBE MpeAcTaBrneHun o6
3NEKTPOHHOM CTpOeHUN obbekTa.

OlK- | O6pabartsiBaeT 3HaTb:

3.2. JaAHHBIC C MeTOodbl KBAQHTOBOIro pacdeta MU uHTepnpetaunmn
UCIIOJIb30BAHUEM pe3ynbTaTtoB A4 MOJ1IEKYIT U TBepOblX Tersl.
CTaHAPTHBIX YmMmeTb:

CIIoco6oB MCMonb30oBaTb  3HAHUSA Ons  nocTpoeHus
ANMPOKCHMAIUH Moaenen, nposeeHns KOMNbITEPHbIX pacyeToB
YUCIEHHBIX M  WHTepnpeTauuMuM MnoJslydeHHbIX pe3ynbTaToB
XapaKTEPUCTHK MOJIEKYSl, HaHOKMacTepoB W KpUCTanIMyeckmx
TBEpPAbIX Ten.
BnapeTb:

HaBblKaMN UHTeEpPMNpeTaunn aKCnepmMeHTalribHbIX
pe3ynbTatoB Ha OCHOBE I'Ipe,El,CTaBJ'IeHMﬁ 00
ANEKTPOHHOM CTPOEHUN o0bekTa.

OlK- | Uuatepnperupyet 3HaTb:

3.3. pe3yabTaThl Knaccudpukauyuio pasriMyHbIX MeTo40B
XUMHUYECKHX KOMMbIOTEPHbIX PacyeToB MOSIEKYNn U TBepAblX
HaOJIIOIEHUH C Ten, METOOUKN nposeaeHnsa pacyeTos,
HCTIOTb30BaHUEM MHTepnpeTaumio NoNy4YeHHbIX pe3ynbTaTos.
¢busnyeckux YmMmeTh:
3aKOHOB U ucrnonb3oBatb  3HaHUA ona  apeksaTHoOWM
MIpeCTaBICHNN MOCTaHOBKW 3ajad, npoBefeHUsa pacyeTos,

WMHTepnpeTauumn pesynsLTaTos.
BnaneTb:




HaBblKaMu nposeaeHus

CaMOCTOATESbHBIX
KBaHTOBOXMMUWYECKUX WCCIefoBaHuii B obnactu
MOJEKYNSIPHbIX CTPYKTYP U TBEPAbLIX Ten.

12. O6beM AMcuUNNUHbI B 3a4YeTHbIX eauHUlax/yac — 3/108

CDopma I'IpOMG)KYTO'-IHOVI aTTecTaunm — 3a4€eT C OLEHKOMN.

13. TpyaoemkocTb No BMaam y4yebHon paboTbl

TpygoemkocTb
Bua yueGHol pabotsl Bcero o cemecTpam
Ne cemecTpa Ne cemecTpa
5
KoHTakTHasa pabota
nekuunu 36 36
npaxkTnyeckune 54 54
B TOM yucre: nabopaTtopHble
KypcoBasi paboTta
CamoctosaTensHas pabota 18 18
lMpomexyToyHas aTTecTauns
Utoro: 108 108

13.1. CopepxxaHue AUCLUUNIUHbBI

Ne Peannsauus
n/n pasgena
HavnmeHoBaHue OUCLMNITUHBI C
CogaepxaHue pasgena aMcumnnimvHbl
pasgena guCLMNIvHbI NMOMOLLIbIO
OHNnamnH-Kypca,
QYMK
1. NNekuun
1.1 OcHOBbI KBAHTOBOM BonHoBast yHKUNSA MHOrOYaCTUYHOM CUCTEMBI. https://edu.vsu.r
MeXaHUKn OHepreTMyecknin CnekTp. AHepreTnyeckas NNoTHOCTb. u/course/view.ph
1.2 TepmoanHamumyeckre noTeHumnansl. dprogudeckme p?id=11592
cuctembl. Knaccnyeckoe pacnpegenexuve M'mboca.
Cratuctuyeckas
buanka KeaHTOBOE pacnpeaeneHne 'mbbca. PacnpeneneHue
depmun. Knaccuueckasi U KBaHTOBasg Teopun
TENJI0EMKOCTH.
2. NpakTn4yeckme 3aHATUA
21 OCHOBbI KBAHTOBOM BornHoBast yHKUMSA MHOrO4aCTUYHOW CUCTEMBI.
MEXaHUKM OHepreTMyecKknii CNekTp. AHepreTnyeckas NoTHOCTb.
2.2 TepmoguHammdeckne noTeHumnansl. dproguyeckme
cuctembl. Knaccunyeckoe pacnpegenexme 'mboea.
CraTtuctnyeckas
cbuavka KsaHTOBOEe pacnpegeneHue [mbbca. PacnpegenexHve

®epmu. Knaccuuyeckasn n kBaHToBas Teopum

TEeNn0eMKOCTH.




13.2. Tembl (pa3genbl) AUCLMNIIUHBI U BUAbI 3aHATUI

Ne HanmeHoBaHue TeMbI Buabi 3ansTAn (4acos)
n/n (pasnena) AVCLMNMVHBI Nekunn | TPEKTUNEC | b e patopHie aMocTosTeN| g o
Kne bHada paboTa
1 OCHOBbI KBAHTOBOW MEXaHMWKM 12 20 9 41
2 TepmogMHaMmmnyeckmne notTeHumnansbi.
Oproanyeckne CUCTEMBI.
Knaccudyeckoe pacnpegeneHue
'mb6ca. KBaHTOBOE pacnpeaeneHve 24 34 9 67
'mb66ca. Pacnpegenenne depmn.
Knaccudeckas n ksaHTOBasi Teopumn
TennoemkocTu. KuHetnyeckne
YpPaBHEHMUS.
Wtoro: | 36 54 18 108

14. MeToan4yeckue ykasaHmMAa Ans ody4aroLWmnXcAa No OCBOEHUIO AUCLUMNIIUHDI
OpraHmauI/m I/IBy‘-IeHI/Ifl JOTUCHUITIINHBI HpeanonaraeT:
¢ H3YUYCHUC OCHOBHBIX U JOIIOJIHUTCIIbHBIX JINTCPATYPHBIX UCTOYHUKOB;
® TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH B (hOpME YCTHOTO OIpOca 110 OCHOBHBIM Pa3JieiaM
JOUCIUILINHBI.

15. lMepeyeHb OCHOBHOM WU [AONONHUTENLHOW NUTEpaTypbl, PEeCypCoOB MWHTEPHET,
Heob6XoAUMbBIX AN OCBOEHUA AUCLMNIIUHDI

a) OCHOBHas nuTeparypa:

Ne n/n MCTOYHMK

1 BapaHosckuii B.W. KBaHTOBasi MexaHvka 1 KBaHToBasi xumusi : yuebHoe nocobue / B.W. bapaHoBckui . —
M. : Akagemusa, 2008 .— 382 c.
MynTtaHoBckuin B.B. KBaHToBasi mexaHuka / B.B. MyntaHoBckui, A.C. Bacunesckuii. — 2-e n3g., nepepab.
— M. : Opodpa, 2007. — 399 c.

2

6) gononHuTenbHas nuTeparypa:
Ne n/n McTOYHMK
CwvmkuH B.A. 3agaum no Teopun cTpoeHnst Monekyn : y4ebHoe nocobue ansa ctya. By3oB / B.A. CumkuH,

3 M.E. Kneukuii, M.H. I'nyxoBueB .— PocTtoB H/[ : PeHukc, 1997 .— 270 c.

4 MuHkmH B.W. Teopusa cTpoeHnsa monekyn : Y4yeb. nocobue ans ctya. By3os / B..MuHknH, B.A.CumkuH,
P.M.MuHsieB .— 2-e n3g., nepepab. n gon. — PocToB H/[] : ®eHukc, 1997 .— 557 c.

5 pnbos J1.A. KBaHTOBast xumus : Yueb. ans ctya. xum. u 6uonor. crey. By3oB .— M. : Mapgapuku, 1999 .—
389c.

6 CrtenaHoB H.®. KBaHTOBas MexaHuKa U KBaHTOBas XuMus : YuebHuk ansa ctya. xum. dak. yH-ToB /

H.®.CtenaHos .— M. : Mup, 2001 .— 518 c.

B) 6a3bl AaHHbIX, MH(POPMALIMOHHO-CNPABOYHbIE M NMOUCKOBbLIE CUCTEMBI:

Ne n/n MICTOYHMK
7 QOb6pasoBaTenbHbivi canT "®dunsmdeckasn xummnsa OH-JIAUH" http://kozaderov.professorjournal.ru
8 MHTepHeT nopTtan obpasoBartenbHbIX pecypcoB http://window.edu.ru

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO o6GecneyeHUs Ans caMoCToATeNIbHOW pa6oThl

Ne n/n NcTOYHUK

17. OOpasoBaTefnbHble TEXHONONMU, MUCNONb3yeMble MNpuU peanusauum y4yebHOM
ANCLUMNIINHBI, BKIMKOYash AUCTaHUUOHHble oOpasoBaTtenbHble TexHonorun (OOT),
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

rlpOBe,D,eHl/le TeKyLLl,eﬁ atTecTauum 1 cCamoCTOATENbHOMN paGOTbI Nno oTAaesibHbIM pa3gerniamMm gUCUNnIIinHbI.



http://kozaderov.professorjournal.ru/
http://window.edu.ru/

WMcnonb3oBaHne QYMK https://edu.vsu.ru/course/view.php?id=11592

18. MaTepnanbHO-TeXHUYECKOEe obecneyeHme QUCLUNIINHDI:

MynbTUMeannHbii npoektop BENQ, akpaH, HOyTOYyK.
19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTauum

Mopsiaok oLeHkM ocBoeHMs obyyatowmmmncs y4ebHoro Matepuana onpegensieTcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

Ne HavnmeHoBaHne
n/n pasgena aQucuUMnivHbI unsi(i) OOCTUXEHNS! OueHouHble cpeacTBa
(mopyns) KoMneTeHumn

! OCHOBbI KBAHTOBOM OIIK-3.1
MeXaHUKu OINIK-3 OIIK-3.2 YCTHbIiA onpoc
OIIK-3.3

KomneTeH WHankaTop(bl)

2 TepmoamHamunyeckne
noTeHumansbl.
Oprognyeckme

CUCTEMBI.
Knaccuueckoe
pacnpegeneHve
'Mb6ca. KBaHToBOE OIIK-3.1
pacnpegneneHve OIIK-3 OIIK-3.2 YCTHbI onpoc

'mb6ca. OIIK-3.3
PacnpegeneHnue
depmun. Knaccunyeckaa n
KBaHTOBasi TEOpMK
TENIOeMKOCTH.
KnHeTuyeckne
ypaBHEHMUs.

lMpomexyToyHasa aTTecTaums Komnnekt KUM
dopma KOHTPONs — 3a4eT C OLIEHKOM

20 TuvnoBble OLEHOYHbLIE CcpeacTBa UM MeToAMYEeCKMe MaTepuanbl, onpeaensiowme
npoueaypbl oLeHMBaHUS

[nsi oueHMBaHUS pe3ynbTaToB 00y4YeHMs HAa 3K3aMeHe MCMONb3yTCS CreayloLme nokasartenm
(8YHbI 13 19.1):
1) 3HaHMEe 3NEKTPOHHOro CTPOEHUST 3nemMeHToB Tabnuubl Menaeneesa;
2) 3HaHMe MEeTOAOB MCCreAoBaHU CTPOEHUSA MOSEKY;
3) 3HaHMEe MeTOO0B KOMMbIOTEPHBLIX BEIYMCIIEHUI ANIEKTPOHHOWM CTPYKTYPbl MOMNEKYI
4) yMeHune wucnonb3oBatb 3HaAHUA ana umnceccnenoBaHuna 3J1EKTPOHHBLIX XapaKTepUuctnk wu CBOWCTB
LLIMPOKOro Kpyra 00 bEKTOB;

20.2 NMpomexyToyHas aTrectayms

HDOMG)KyTO‘-IHaﬂ artrectauma no gucunniimHe ocywecTBrdeTCAa C NOMOLbHO creyrwmnX oueHOYHbIX
cpeacTs:

TeopequeCKme BOMpPOCHI

1. OcHoBononarawLwue aKcnepuMeHTasbHble pesynbTaTbl B MOCTPOEHUM KBAHTOBON MEXaHWUKM.
2. JlnHenHble onepaTopbl KBAHTOBOW MEXaHWKW. OPMUTOBbLI ONepaTopsbl.
Co6cTBEHHbBIE (PYHKUMM M COBCTBEHHbBIE 3HAYEHMS.



3. PasnoxeHne yHKUMM No coOBCBEHHbIM DYHKLMAM onepaTopa.
4. CpegHune 3Ha4YeHns hU3nYEeKNX XapkTeEPUCTUK.
5. CtauMoHapHble COCTOSIHUS.
6. YpaBHeHMe HenpepbIBHOCTU B CMIOLWHOW cpee.
7. [MOTOKN B KBAHTOBOW MEXaHUKE.
8. CBoncrtea 0 AHOMEPHOIrO ABUXKEHMS.
9. OQHOMEpPHbLIN MNOTEHUMANbHbIN AWMK. YeTHble N HEYETHbIE COCOSIHUS.
10. TpexmepHbIN NoTeHUWanbHbIN AWKUK. BelipoXXgeHHbIe COCTOSHUA.
11. MNoTeHynanbHasa CcTyneHbKa.
12. MNMoTeHunanbHbIN Bapbep.
14. Pacnag BOfTHOBOro naketa coO BDEMEHEM.
15. KBaHTOBbIN rapMOHNYECKUIA OCLIENNATOP.
16. OnepaTtop MomMeHTa nmnynsca. KommyTauLumMOHHbIE CBONCTBA.
17. CobCcTBEHHbIE DYHKUMNN COBCTBEHbIE 3HAYEHNSA OnepaTopa MOMEHTa MMNynbca.
18. YcnoBusi BO3HUKHOBEHUSA CBA3AHHOIO COCTOSAHUS ANIEKTPOHA B OAHOMEPHOWN U TPEXMEPHOM
noTeHumanbHoOm sime.
19. BonHoBasi oyHKUMA 3MeKTpOHa B Nepnognyeckom nose. dHepretmyecke 30Hbl. BonHbI
brnoxa. KBasuimnynsc.
20. ONeKTPOH B KYNIOHOBCKOM MoOfie. QHepreTU4eckui CnekTp.
29. BonHoBble oyHKLMM aNeKTpoHa B KyFTIOHOBCKOM Mofie.
30. CnuH anekTtpoHa. OnbITel LUTepHa-Mepnaxa, SHTwTenHa-Ne-laa3sa.
31. CnuHoBbIE BOSTHOBbIE PYHKLMMN.
32. CnnH-opbutanbHoe B3auMogeNcTBmeE.
33. CnoxeHne MomeHTOB uMnyrnbca. OnepaTtop 1 BOHOBbIE (PYHKLMKM MNOSIHOFO MOMEHTa
nMnynsca.
34. Teopusi BO3MYLLEHUI B OTCYTCTBUE BbIPOXOEHUA.
35. Teopus BO3MYLLEHUIN NMPU HANUYNKN BbIPOXAEHMS. CHATUE BbIPOXOEHUS.
36. HectaunoHapHas Teopust BO3MYLLEHUMN.
37. KBaHTOBbIE NEepexonbl MO 4ENCTBUM NEPUOLNYECKOTO BO3MYLLIEHUS.
38. Mogernb KoBaneHTHON XMMUYECKOW CBSA3N Ha OCHOBE ABYX-IMHOMO noTeHumana.
39. [1BmKeHne anekTpoHa B MarHUToMm norse. YpasHeHue lNaynu.
40. lNoToK 311EKTPOHOB B MarHUTHOM MOSe.
Mepe4yeHb NpakTUYECKUX 3aQaHUN
1. PacyeT anekTpoHHON CTPYKTYpbl aToMoB no nporpamme GASSIAN
2.PacyeT aneKkTPOHHOW CTPYKTYpPbl NPOCTbLIX Moriekyn no nporpamme GASSIAN

OnuncaHne TexHonormm npoesegeHnA.

Mocne nonyyeHus ctyneHTom 6uneta KUM n 6naHka nucrta otBeTa, CaMOCTOATENBHO BbIMOMHAKTCSA
3apgaHusa KM B nucbmeHHon chopme. Bpemsa nogrotoBku 40 MUHYT.

Tpe6OBaHVIFI K BbIMOSTHEHWIO 3a4aHWIA, WKarbl U Kputepumn oueHmnBaHUA.

OueHka “OTNMYHO” CTaBUTCH €CNK CTYAEHT JAET NOSHbIA U NPaBUIbHBIA OTBET, PacKpbiBasi TEOPETUYECKNE
N MpaKTU4YeCKne acnekTbl BONPOCa, aHanu3npysi MTepaTypHble UCTOYHWKU MO JaHHOMY BOMPOCY, aprymeHTpyeT
COBCTBEHHYIO MO3ULMIO NO AaHHOMY BOMpPOCY

OueHka “XopoLLo” CTaBUTCS eCnn CTYAEHT AOMYCKaeT HeCyLLeCTBEHHbIE OLNOKM, UCTIbITbIBAET TPYOHOCTH
npv onpeaeneHnn co6CTBEHHOW OLLEHOYHON NO3MLMK

OueHka “yaoBneTBoOpuUTENbHO” CTaBUTCS €CIN CTYOEHT AOMNyCKaeT CyLeCTBEHHble OWnbKKM, HapyLleHa
norvika n3noxeHust matepuana, TpebyTcst HaBoAsiLLMe BONPOCKI Npernoaasarens

OueHka “HeyooBNETBOPUTENBHO” CTABUTCS MPU HE3HAHMM UMM HEMOHMMAaHUK BornbLUen UM Hanbornee
CYLLIECTBEHHOW YacTu coaepkaHus ydebHoro matepumana

20.3 ®dOHO OLEHOYHbIX CpeaAcTB C(OPMUPOBAHHOCTM KOMMNETEHLUUA CTYOeHTOB,
pekomMeHAyeMbIA ANA NpoBefeHUA AMarHOCTUYeCKuX pabort



OlK-3 _CnocobeH ncnonb3oBaTtb B NPOdeCcCnoHanbHOM aesaTenbHOCTU 6a3oBble 3HaHMsA B obnactu
MaTeMaTUYECKMX U CMEXHbBIX ECTECTBEHHbIX HayK

MepeyeHb 3agaHuUK AnA oueHKN chOpMMPOBAHHOCTMN KOMMNETEHLUN:
1) oTKpbITbIE 3aaaHug (CpeaHU YPOBEHb CIOXHOCTU):

A d ~ . .
1. Jlan oneparop A= d x  Haiimure P(x) = A’sinx. (Otser: ¢(x) =—sin x)

A, ~ . d _ ~ .
2. Hatinure A* T (x), eciu A= XR’ a f (X) = COS X. (OtBer: AT (X) =—(xcosx+sinXx).
3. Kakue u3 npuBeEHHBIX Map OMEPaTOPOB KOMMYTHPYIOT:
a)xuy, 6) o/0x " oloy; B) X 1 ol oy,
T)XH o/0x; ) X 1 0% 1ox*? (Otser: a) na; 6) 1a; B) 1a; I') HET; 1) HET.)

4. JInHEeHHEI TN OTIEPaTOPEI: a) H3BJIICYCHUSI KOPHS 0) BO3BEICHHS B KBaZpaT B) JUPQPEPSHINPOBAHUS T) IBYKPATHOTO
muddepeHmpoBanus x) nHTErpupoBanns (OTBeT: a) HeT; 0) HET; B) /1a; T) 11a; 1) J1a)

5. Omeparopel 1 — camocomnpspk€HHbIe. byneT mu onepatop camoconpspk€HHbM? (OTBeT: 1a)
d 2
. A=——r, .
6. HaiizuTe coOCTBEHHOE 3HAYECHHE OIlepaTopa d x? ' TpuHaexamee cOOCTBEHHOH QyHKIHH

f (X) =sin(2x). (OtBet: A =4)

A=—"_ 1%,

7. Haiinute coOCcTBEeHHOE 3HAUEHHE OnlepaTropa d x? NpUHAJIeKalee COOCTBEHHON QyHKINN

XZ

f(x)= e 2.(Omer:A=1)

8. Haiinure KOMMyTaTOpHI ONEPaTOPOB:
a) [)/Z’ lﬁy]; 6) [)?'Iﬁx]; B) [lSX’lfsy]'
OrgerT: a) [)2’ ISV]: 0; 6) [)’Z’ lsx]: in; B) [Px’ |:3y]= 0.

9. Haiinmure KOMMyTaTOpHI ONEPATOPOB:
L N A

OrBeT: a) |_)A(,|:XJ: 0; 6) [y,ﬁx]=—ih2.

i

10. Ha ocHoBe BbIpakeHUS L. = yP. — 2P, jajinure KOMMYTaTOPbI OIIEPATOPOB:
N A1 N A

|B.C]=0; . [B.C.]=-inP.

OtBerT: a) 0) [
11. Haiimute coOcTBeHHbIE QYHKIIMM ¥ COOCTBEHHBIE 3HAUCHUs TX oneparopa YkazaHue. BBeaure o003HaUeHHE W YYTHUTE,
4yTo nudepeHImaIbHOe ypaBHEHIE BUAa HMeeT olmiee pemieHne rae A u B — npou3BoiibHbIe TOCTOSTHHBIE. OTBET:

) : 2mE
f. (x)=Ce""+C,e "™, K=—"—,
x rae h E — mr000€ M0JI0KUTEIBHOE YHCIIO

W(x)=Ce™,

rne C — HekoTopas

¥(x)

12. CraroHapHOE COCTOSHUE YaCTHUIIBI OMTUCHIBACTCS BOJHOBOM (DyHKIMEH BUIa

MIOCTOSIHHAS, a 0<x<wo. Kakomy ycoBHIO ZOIKEH yIOBJIETBOPSTH BEIIECTBEHHBIH MapaMeTp 0., 9TOOBI
YOBJIETBOPSIIA CTAHAAPTHBIM YCIOBHAM? MI3MEHHTCS T OTBET, €CIIM JBIKEHUE YacTUIIB! OyIeT MPOUCXOANTH Ha

oTpuuarensHoi moiayocu X? Oreer: o > 0. Bo Bropom ciydae o < 0



13. BonroBas ¢ysakuus ¥, onuceIBaromas CoCTOSHIE MHKPOCHCTEMBI, MOJKET OBITh Pa3jI0XkKeHa 10 COOCTBEHHBIM (PYHKITUSIM

3. o1, 2

\{127 f2+§ f5+7 f6'

oreparopa CIeIyIUM 00pa3oM: 2

Kakue 3naucHus COOTBeTCTByIOHIeﬁ JUHAMHAYECKOM HepeMeHHOﬁ A MOT'YT NOABUTHCA TPU eé HU3MEPCHUU U C KAKUMU

BeposITHOCTAMHU? OTBET:

14. Bonnossie ¢pynkiuu ¥y u W, ABISAIOTCS pelieHnsIMu ctannoHapHoro ypasaeHus lIpénunrepa

coOcTBeHHBIX 3HaueHui E; u E,. Byner nu cynepnosunus

P(A=A)=; P(A=A)=2; P(A=A)= .

OcranbHble P paBHBI HYIIO.

Hw=Ew

¥ =cW +C,W¥

2 pCUHICHUEM 3TOT'O ypaBHeHm{? OrtBeT: HET

Kputepun n wkanbl oueHnBaHua 3agaHun ®0OC:
[na oueHnBaHMSA BbINOMHEHNS 3a4aHMIA UCNONb3yeTca 6annbHas LWkana:

1) 3akpbITble 3aaaHug (TeCTOBbIE, CPEeaHUN YPOBEHb CIOXHOCTU):

1 6ann — ykasaH BepHbIN OTBET;
0 6annoB — yka3aH HeBepHbIN OTBET (MONTHOCTBLIO NN YaCTUYHO HEBEPHbIN).

2) OTKpbITbIE 3a0aHNg (TECTOBbLIE, NOBbLILEHHbLIV YPOBEHbL CMOXHOCTU):

2 banna — ykasaH BepHbI OTBET,;
0 6annoB — yka3aH HeBepHbIN OTBET (MOMHOCTLIO UMW YaCTUYHO HEBEPHbIN).

3) oTKpbITbIE 3agaHUa (MUHU-KEWCHI, CpeaHUA YPOBEHb CITIOXHOCTU):

5 6annoB — 3agaHvMe BbINOSHEHO BEPHO (MOMy4YeH MNpaBWUSibHbIN OTBET, 0OOCHOBaH
(aprymeHTMpoOBaH) xo4 BbINONHEHWs (Npy HeO6XoaUMOCTN));

2 Ganna — BbINOMHEHME 3a[aHuUsA COAEPXUT He3HauMTesNbHble OLWMOKK, HO MpuBeneH
NpaBWibHbIN  XO4 PacCCYy)XOEHUW, WNKU  MNONydeH BEepHbI OTBET, HO OTCyTCTBYeT
oboCHOBaHME xoda €ro BbIMOSIHEHUS (eCcnu OHO 6bINo HeobxoauMbIM), MW 3adaHue
BbIMOSTHEHO HE MOMIHOCTbIO, HO MOMyYeHbl MPOMEXYTOYHbIE (YACTUYHbIE) pe3ynbTaThl,
oTpaxawLine npaBUNbHOCTb XOA4a BbINOSIHEHWUS 3afaHus, UK, B Criydae ecnv 3ajaHuve
COCTOWUT U3 HECKOMbKNX NoA3adaHni, BEpHO BbiNofHEHO 50% Takux nogsagaHui;

0 ©GannoB - 3agaHMe He BbINOMIHEHO WM  BbINOSIHEHO HEBEpPHO (MonydeH
HenpaBUITbHbIN OTBET, XOA BbIMOSIHEHUSA OLIMBOYEH UM COAEPXKUT rpydbie ownbKN).

3apaHua paspgena 20.3 peKOMeHAYHTCA K MUCNOMb30BaHMIO NpU MNpoBeAeHun
ANarHOCTUYECKUX paboT C Lenblo OLEeHKM OCTaTOYHbIX pe3ynbTaTOB OCBOEHUSI AAHHOMN
ANCLUNIINHBI (3HAHUW, YMEHUI, HaBbIKOB).



