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Buner Ne 1

1. JluHamuka abconoTHO TBEpAOro Tena. TeHzop uHepuuu. Y paBHeHus Diinepa.

2. 3apauu BeIMyKJoro nporpammupoBaHus. @yukuus Jlarpawxa. CBOHCTBO CEIIOBOM TOYKH.
Teopema Kyna—Takkepa.

3. [ocTpoiite npuOMMKEHHBIA NOBEPUTEbHBIH HHTEpBAJ U apameTpa pacnpeneneHus [Tyaccona
no BeIOOpKe 00BEMA N.

buaer Ne 2

1. ®yunkuus Jlarpamka u ypaBHeHus Jlarpamka Qs CUCTeMbl MaTepUalibHbIX To4eK. MHTerpansl

JBIKEHHUS.
2. ®opma MO3aMYHOrO MOJTYTOHOBOIO U300paXKEHHSI, OPTOrOHANIBHBII MPOEKTOP HA HEE.
o}

3. PaccTosiHUE MeXIy 3JEMEHTOM X HOPMHPOBAHHOrO MPOCTPAHCTBA R U MHOKECTBOM M C R
3amaérest Kak p( M, x) = infﬂ |l x - z |l. Haligute anemeHT z, Ha KOTOPOM JOCTHIA€TCS TOYHAs
ZE.A

HIWDKHAA TPaHb, €CJIU A — 3aMKHYTBIN LIap C UEHTPOM Xy U paauycoMm r > 0.

Buaer Ne 3

. OyHkuus ['aMunpTOHA B KJacCHUeCKOd MexaHuke. Y paBHeHus ['aMuibToHa.

2. llocraHoBka 3ajaydM  TOYEYHOro  OLEHMBaHMUA. HecMeUEHHOCTb, COCTOSITEBHOCTE,
a¢dexrtusHocTs. MeTon MakcumanbHoro npasgononodusi. Hepasencreo Pao—Kpamepa B ciyuae
OLIEHKU OJJHOMEPHOr0 HEU3BECTHOrO MapameTpa pacrpee/ieHuUsI.

3. [lycte B™ v R" — eBKNUIOBBI POCTPAHCTBA Pa3MEPHOCTH M U T > M COOTBETCTBEHHO. J{ist
3a/IlAHHBIX JIMHEHHOro omeparopa A, aeiicTByrowero u3 &' B R, 1 dneMenta z € R" Haitnure
MuHuMYM yrkuuu J(u) =l Au - z || mo u € R™. EQMHCTBEHHO U pelnenue?

Bunaer Ne 4

1. BsA3kas HBIOTOHOBCKas XUIAKOCTh. Y paBHeHHe HaBbe—Ctokca. HekoTopble ToUHbIE pelueHUS.
2.Mepsl npaBmonomoOus M AOBEpUS M MX pachpelefieHus, HEOMNpeAeNeHHbIM 3JIEMEHT,
HEoMpee/IeHHas BbICKa3bIBATE/bHAS IEPEMEHHAS.

3. Ilycte &4,...,6, ¥ 7Mq, ..,y — [BE HE3aBHUCHUMbBIE HOPMAJbHBIE COBOKYIMHOCTH, B3SThIE U3
HOpPMaJIbHBIX pacrpeleieHuil ¢ eIuHUYHON aucnepueit. Jlis nepBoil BBIOOPKM MareMaTH4ecKoe
O)XMIaHHWE PaBHO [y, AJIA BTOPOH OHO paBHO U,. [IpoBepbTe rumnotesy p; = Y, NpU anbTepHATHBE
H1 < Ha.

Buner Ne 5

1. TepMOaMHAMUYECKHH MOAXO K OMUCAHUIO )KUAKOCTEN U ra3oB. [lepeoe Hauano TepMoAMHAMUKH,
€ro MPUMEHEHUE K OMUCAHMIO OCHOBHBIX MPOLIECCOB.

2. llousitue nuHeitHoro ¢yHkuuonana. Conpsok€HHoe npocTpaHcTBo. Teopema Pucca 06 o6iuem
BUJIE TMHEHHOro (pyHKUMOHANA B THJILOEPTOBOM MPOCTPAHCTBE.

3. [Tycte R™ — eBKAMAOBO MPOCTPAHCTBO Pa3sMEPHOCTH N U B — HEBBIPOXIAEHHBIM JIMHEHHBIIT
orieparop, AedcTByrowmit u3 &R+ B R . Jls 3a1aHHOTO dieMenTa z € R Haliaute iLlf max{|l u -

z I3, Il Bu|?}.



Buser Ne 6
1. Bropoe Hauano tepmoauHamuku. Lluknuueckue mnpoueccel. TerutoBele asuraTenu, KITJI.
XonoauibHas MalHa.

2. TD'pad, cBssHblil rpad, KOMMOHEHTa CBS3HOCTH rpada, TOUKa COYJICHEHUS, MOCT. BepuuuHHas
CBSI3HOCTB, p&€0epHasi CBA3HOCTb, UX COOTHOLIEHUE U OLIEHKA CBEPXY.

2

3. Ilycte & — mpocTpaHCTBO HENpepbIBHBIX Ha oTpedke [~ 1,1] ¢yHkuuit ¢ Hopmoit || x ll=
sup |x(t)|. Onepatop A u3 R B R 3amaH Gopmynoii
x(t)—x(-t)

-1<tK1
(A0 = WD ey

Haiinure || A || v HeHnyneBoit anement x € R, npu kotopoM || Ax =1l A |I-ll x |, unu gokaxwure,
4TO TAKOrO 3JIEMEHTa HE CYLIECTBYET.

buaer Ne 7

1. IlpenctaBieHMe O TemmepaType Kak O XapaKTEepUCTHKE CIyYalHBIX [ABMXKEHHH YaCTHLL.
bpoyHoBckoe nBrkeHue. Popmyia DitHTeHa—CMOTyXOBCKOTO.

2. HezaBucumocTh Mep MpaBaoNnoJ00Us U JOBEPUs U HeompeaeneHHbIX deMeHTOB. CyObeKTHBHAs
HE3aBUCHMOCTE.

3. Mycts R — eBKIMA0BO MPOCTPAHCTBO PA3MEPHOCTH T W @, Z — 3a[aHHBIE NEMEHTH U3 .
Ceenure K 3aa4e JTMHEHHOrO MPOrpaMMUPOBAHUS CAEIYIOLLYIO 3a1auy:

inf max |qu; - z;|, u= (U, ., uy), a=(ay, .., a,).
u i=1,..n
Buner Ne 8

1. Pacnpenenenune Makceenna. CpefHss, cpeJHEKBaApaTUYHas U Haudosee BEpOSITHAsI CKOPOCTh
yactull. Mneansuelii ras Bo BHewmHeMm moJsie (pacmpenenenue bonbumana). Teopema o
paBHOpACNpPEACIEHUHN IHEPTUH 110 CTEMEHAM CBOOO I

2. CpaBHEHHE MOJyTOHOBBIX M300paXkeHU Mo opme, HE3aBUCUMOCTS M0 (hopMe.
3. [lycte R = [, u nuHelHbli onepatop A U3 R B R UMEET BUI
A(Xy o, Xy o) = (ArXq, o, AnX, o)
[Ipu kakom yciioBHH Ha M0CIEA0BATENBHOCTD {An}, T J@HHBIN ONEPaToOp OrpaHUYEH U YeMY PaBHa
ero Hopma?

Buser Ne 9

1. CocTostHUSI MaKPOCKOTIMYECKOH TEPMOIMHAMUUECKOM cucTeMbl HyacTHll. Pacnpenenenue ['ub6ea.

2. I'pynna aBromopdu3MOB U rpymnmna MU30MOpGHHU3MOB LIKAI 3HAYSHUI NPaBAONONOOUS 1 NOBEPUSL.
[TpuHUMT OTHOCHTENBHOCTH.

3. C noMoLIbIO Ha4YalbHOIO MOMEHTA IEPBOro MOpsi/IKa HAlJUTE OLEHKY MapamMmeTpa MoKa3aTelbHOro
pacripeeJieHHs Mo BbIOOpKE 00bEMa n. SBAsETCSA JiM 3Ta OLIEHKA MaKCUMAIBHO MPaBI0 MOA00HOM?

Buaer Ne 10

I. IlouaTue osHTponuu. YpaBHEHHE MaTepHUasbHOro OajsaHca. 3aKOH COXpAHEHHUS] JHEPrUU B
OTKPBITBIX CUCTEMAX. Y paBHEHUE DajlaHCca IHTPOMHHU.

2. lloctpoeHnue popMbl MHOXKECTBA MOJYTOHOBBIX U300paXKEHUH METOAOM [JIABHBIX KOMIIOHEHT.

3. Haitnure munumym dyHkunu J(uq, uy) = Uy + Uy ABYX AEHCTBUTENBbHBIX MEPEMEHHBIX Uq, Uj
Ha MHOECTBE, OFpaHUYEHHOM HepaBeHcTBaMM Uy > 0, up > 0, uq - u, < 1.



Bbuaer Ne 11

1. MarnutHoe none. 3akoH buo—CaBapa—Jlanaca u Teopema O LUPKYISALUMH MArHATHOIO MOJIA.
BexTopHblil moTeHLMan MarHUTHOro noJjsi. eppoMarHeTUKY, JUaMArHETUKHY, MapaMarHeTHKH, UX
CBOMCTBA. DNEKTPOMArHUTHAS UHIYKLIHSL.

2. IlocraHOBKa 3ajjauM MHTEPBAJILHOIO OLIEHUBAHMs MapameTpoB pacripeaeneHus. FHTepBaibHble
OLIEHKH [apaMeTpOB HOPMAJIbHOIO pacripeaeieHHUs.

3. [lycte P;, P, — opTOroHajibHbIe MPOEKTOPBl B T'MJILOEPTOBOM MPOCTPAHCTBE R HA JIUHEHHBIE
noanpoctpaHcTea %, %, coorBercTBeHHO. [Ipu kakom ycnoBuu onepatop P; + P, sBIseTcs

OpPTOrOHAJIbHBIM [POEKTOPOM, U KAKOBO MpPH 3TOM YCJIOBMM MPOCTPAHCTBO &, HA KOTOpOE OH
npoeuupyert?

Buner Ne 12

1. VpaBuenus MakcBesia. DI€KTpOMarHuTHast Teopusi cBeta. BoHOBOe ypaBHEHHE KaK ClIeICTBUE
ypaBHeHuUi Makcpenna.

2. IIpaBnononoOust v fOBEPUSI UCTUHHOCTH XapaKTEPUCTUK 00BEKTA HCCIEA0BaHUsA, 00YCIOBIEHHBIX
ero cyonpekTuBHOM Moaenblo. CyObeKTHUBHBIE MOJENU a0COIOTHOrO HE3HAHHS U TOUHOTO 3HAHHS.

3. [lycte &R — mpocTpaHCTBO HempepbiBHBIX Ha oTpe3ke [—1,1] dyHkuuét ¢ Hopmoit || x ||=

sup |x(t)|. ®yukumonan f 3amaH Gopmynok
—-1<t<1

flx) = [0 x(®)dt - [} x(t)dt, x€ R

Haiiaure Hopmy atoro QyHKUMOHaNa U 31eMEHT X € 2, Ha KOTOPOM [IOCTUraeTcs HOpMa, WK
[OKa3aXUTE, YTO TAKOBOTO HE CYLIECTBYET.

buaer Ne 13

1. Tudpakuus ceta. Qudpaxuus OpayHrodepa u audpakuus @penens. [Tpunuun [oiirerca.
2. OcHoBbl 6udauoteku TensorFlow: 3agaHue GyHKUMI U MUHUMHU3AUUSA METOJOM FPATUEHTHOTO
CIyCKa.

9]

3. TIlo Beibopke oOBEMa n HalgUTE OLEHKY MAaKCHMAJIbHOrO I[paBAOMNOAOOUs MapameTrpa a
paBHoMepHoro Ha otpeske [0, a] pacnpeneneHusl.

buner Ne 14

1. Uutepdepenuus ceta. OCHOBHbIE UHTEP(EPEHUMOHHBIE CXEMBI.

2. IlousTue cnektpa nuHeiHoro oneparopa. CrekTp KOMITAaKTHOrO oreparopa.

3. [lycts R™ — eBKAMIOBO MPOCTPAHCTBO Pa3MEPHOCTH N U B — HEBBIPOXKACHHBIN JTMHEHHBIM
orneparop, Aeiictyowuii u3 R"s R™. Jlns 3aganHoro snemeHta z € R™ waitaure il}tf max{ll u -

z 12, | Bu|?}.

Buaer Ne 15

1. ®epmuonbl 1 6030HbL. Teopema o cBA3M cniuHa U cTaTUCTUKK. Pacnpenenenus @epmu—/lupaka u
Boze-OiiHuiTeiHa.

2. Paznoxenue OyneBbIX GYHKUMH U QYHKUMH  -3HAYHOM JIOTHUKH MO MEpEeMEHHbIM, COBEpPIIEHHBIE
JU3BIOHKTUBHAS U KOHBIOHKTUBHASI HOPMaJIbHbIE (POPMBI.

3. [lycts P;, P, — opTOroHajbHbIE MPOEKTOPBl B THIBOEPTOBOM MPOCTPAHCTBE R Ha JNUHEHHBIE
noanpoctpadctea Ly, L, coorBercTBeHHO. [Ipu kakom ycnoBuu onepatop P; + P, siBasercs

OpPTOrOHAJBHBIM MPOEKTOPOM, M KAKOBO MPHU 3TOM YCJIOBHM .MPOCTPAHCTBO L, HA KOTOpOE OH
npoeuupyeT?



Buser Ne 16

1. OcHOBHBIE MOCTY/NATHl KBAHTOBOW MeXaHUKU. BonHOBas (yHKLUS, omepaTopbl KOOPIUHATHEL U
umnyssca. YpasHenue penunrepa.

2. JluckpetHas 3ajaya Ha MMHUMaKc. Heo6xonumoe ycnoBHe Ha MUHUMAKC U €ro FeoMeTpHUYECKast
MUHTEPIPETALHS.

o] ~ ~

3. Ilycte R — npocTpaHCTBO HempepblBHBIX Ha oTpedke [-1,1] ¢ynkuuit ¢ Hopmoit | x ||=

sup |x(t)|. ®ynkumonan f 3amad Gpopmynoii
-1<t<1

f) = [0 x(®)dt- [} x(t)dt, x€R.

Haiigure HOpMmy 2TOro yHKUHOHANa U 3NEeMEHT X € R, Ha KOTOPOM JOCTUrAETCS HOpMa, WM
MOKaXUTE, YTO TAKOBOrO HE CYLIECTBYET.
Buaer Ne 17
1. JIuHeHHbI KBAHTOBBIM rapMOHUYECKUI OCUUILISATOP. DHEPrUM U BOJHOBBIE (PYHKUMH KBAHTOBBIX
COCTOSIHUH.
2. IlocTaHoBKa 3aJa4d MPOBEPKHM CTATUCTHYECKUX runore3. CTaTUCTUYECKHH KpUTEpUil U ero
XapakTepUcTUKU. PaBHOMepHO Hanbonee MoHbI kpuTepuid. Teopema Heitmana—ITupcona.
3. ITycte R™ 1 R™ — eBKJIUIOBBI MPOCTPAHCTBA PAa3MEPHOCTA M U N > M COOTBETCTBEHHO. J{iis
3aJJaHHBIX JIMHEHHOro omneparopa A, aeiictBytouiero uz3 R™ B R™, u snementa z € R™ wHaiinure
MuHUMYM pyukuuu J(u) =1l Au - z || mo u € R™. ENUHCTBEHHO iU perueHue?
Buner Ne 18
l.  OcHoBBl crieLUManbHOW TEOpPUM OTHOCHTENBHOCTH. [IpeoOpasoBanust JlopeHua. Murtepsan.
M3MeHenre NpoMEXKYyTKOB BpEMEHH MpPU Mepexoje K JIpyrod cucreme otcuyeTta. JlopeHueso
COKpallEHHE.

2. 3apauu nMHEHHOro mporpamMmupoBaHus. CBoMCTBa peuieHui (pa3pemuMoCThb, €IMHCTBEHHOCTS).
YucneHHble METOABI PELIEHUS. '

3. PaccrosiHMe Mexay 2J€MEHTOM X HOPMHUPOBAHHOLO MPOCTpaHCTBA R U MHOXecTBoM M C R
3agaéres kak p(M,x) = inj\f{ |l x - z |l. Haiiqure aneMeHT z, HA KOTOPOM JOCTHUraeTCs TOYHAsS
ze

HWKHSA paHb, €Cd M — 3aMKHYTBIH Lap ¢ UEHTPOM X, U paguycom 1 > 0.

Bbuier Ne 19
1. ®ynkuus ['amunbToHa B KJlaccuyeckoi MexaHuke. Y paBHeHus [[aMHIbTOHA.
2. Omnepartop, cCONMpspKEHHBIM K orneparopy B TWJIBOEPTOBOM [MPOCTPAHCTBE: OMpeEjesieHHe U

cpoiicTBa. Omepatop U €ro CBsi3b C UCXOAHBIM OMEPATOPOM

3. Ilycte &4,..,&, U 1y, ..,y — [BE HE3aBUCHUMbIE HOPMAJbHBIE COBOKYMHOCTH, B3SITHIE M3
HOpPMaJbHbIX pacrpelesieHUil ¢ eqUHUUHON aucrepueil. JIns nepBoil BEIOOPKM MaTemaTHyeckoe
OXXUIAHWE PaBHO [y, Uil BTOPOW OHO paBHO [,. [IpoBepbTe runotesy py = {, NpU ajibTEpHATUBE
Hi < Uz.



Buxer Ne 20
1. IlpencrtaBjieHHe O TeMmIeparype Kak O XapaKTepUCTHKE CIy4alHBIX JABMKEHMH YaCTHLI.
bpoyHoBckoe aprkenue. @opmyna DitHiuTeitHa—CMOTYyXOBCKOTO.

2. Teopema Beifepmtpacca 0 MHHUMYME [MOJYHENPEpBIBHEIX (YHKLUUA HA  KOMIAKTe
KOHEYHOMEPHOr0 €BKJIMI0BA [IPOCTPAHCTBA.

3. [lycte R = [, u nuuekHblit onepatop A u3 R B R uMeeT BUA

A wuss By o ) = Uy 25 w0 sy s Yo
[Ip1 KaKoMm yCIOBMM HA MOCIHENOBATENBHOCTh {An}, 7o JAHHBEIA ONEPATOp OrPAHHMYEH U YeMy
paBHa ero Hopma?

buner Ne 21

1. YpaBHenus Makcpenia. DnekTpoMarHuTHas Teopust ceeta. BonHOBoe ypaBHEeHHE KaK CIEACTBUE
ypaBHeHU MakcBena.

2. PensuuoHHas MOJEsb JaHHBIX: OTHOLUEHHE, OMEpallMd Hal OTHOUICHUSMHU (MEepecTaHOBKa,
MpoeUMpoBaHne, OOBEAMHEHHE, HaTypajlbHOe OOBEJUHEHHE, KOMIIO3ULMA, HAaTypalbHas
KOMIMO3ULKSA).

3. Haitgure munumyMm QyHkumu J(ug, uz) = Uy + U, ABYX ACHCTBUTENBHBIX MEPEMEHHBIX Uj, Up
Ha MHO>KECTBE, OTPAaHUYEHHOM HepaBeHcTBamMK Uy > 0, u; > 0, uy — u, < 1.

Buner Ne 22

l.®epmuonbl 1 6030HBI. Teopema o CBSI3M CMHA U CTaTUCTUKU. Pacnpenenenus @epmu—/{upaka u
bose-DitHwTelHa.

2. baHaxoBO MpPOCTPAHCTBO OrPaHHUYEHHBIX JMHEHHBIX omneparopoB. ['MIBOEPTOBO MpPOCTpaHCTBO
oneparopos ['unsbepra—lImuara.

3. C moMoLIpI0 HAYaJIbHOTO0 MOMEHTA MEPBOrO MOpsiAKa HalAUTe OLEHKY MapaMeTpa rmokasaTejibHOro
pacrpefesieHus 1o BeIOopke 00bEMa 7. SIBAsETCs U 3Ta OLIEHKA MAKCUMAJBHO MPaBAOII0a00HOM?

Buaer Ne 23

. MaruutHoe none. 3akoH buo—Casapa—Jlansaca u Teopema O UMPKYJISUMH MArHUTHOLO MOJIS.
BeKkTopHbIH MOTEHLMAal MarHUTHOro noJjisi. PeppomMarHeTHKH, AUaMarHeTUKH, MapaMarHeTHKU, UX
CBOMCTBA. DNEKTPOMArHUTHAsT MHAYKLUS.

2. Jluneiusle omnepatopsl. Hyne-mpocTpaHcTBO M mpocTpaHCTBO 3HaYeHUN omeparopa. ['paduk
oneparopa. 3aMKHYTbIE ornepaTopbl. Teopema 0 3aMKHYTOM rpaduke.

3. [Iycts R™ — eBKJIMAOBO MPOCTPAHCTBO Pa3sMEPHOCTH M U @, Z — 3aJAHHBIE JEMEHTHl U3 R™.
Ceenute K 3afa4e JTMHEHHOro MPOrpaMMHUpPOBaHUS CIEAYIOULYIO 3ajauy:

inf max |a;u; - z]|, u= (uy, .., uy), a= (ay..,a,).
u i=1,..,n
buner Ne 24

[.  OcHoBbl crneuuanabHOil Teopur OTHOcuTenbHOCTH. [IpeoOpasosanus Jlopenua. Wurepsant.

M3MeHeHHe NPOMEKYTKOB BpPEMEHH MpU Mepexoie K Apyroil cucreme orcuéra. JlopeHueso
COKpallleHHE.

2. DMMUpPHUYECKOE BOCCTAHOBJIEHHE MOJENIH HEONPEAeNEHHOIO HEYETKOrO 00hEKTa.
3. [loctpoiite npuONMKEHHBIA HOBEPUTENbHBI HMHTEpBaN AJs MapaMeTpa pacrpeneeHHust
[TyaccoHa nmo BeiGopke 00bEMA






