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3aBeayrouuii kadenpoin - - / Mukun X K.

JlononHEeHNsT U M3MEHEHUs, BHECEHHBbIE B pabO4yl0 NpOTrpaMMy AMCHUIUIMHBIL, YTBEP)KACHBI Ha
3acelaHuy Kadeapbl MaTeMaTUYECKOr0 aHajIu3a, MPoToKos Ne OT « » 20 r.

3aBeayromiuii kadeapoit / /

JIONoJHEeHNUsT UM M3MEHEHUs, BHECEHHbIE B pabodyl0 NpOrpaMMy JIUCHMILUIMHBI, YTBEpP)KICHBI Ha
3acelaHuU Kadeapbl MaTeMaTHYECKOTO aHaIN3a, MPOTOKOI Ne OT « » 20 r.
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JlomoiHeHUsT W W3MEHEHHUs, BHECEHHbIe B pabodyl0 MporpamMmy ITUCIHUIUIMHBI, YTBEPXKACHBI Ha
3acenannu Kadeapbl MaTeMaTUYECKOTO aHau3a, MPOTOKOJI Ne OT « » 20 .

3aBenyromnuii kKadeapoit / /




CnMCcOK JOKYMEHTOB H MaTepHUAaJIOB

. Ilepeuenp mIaHUPYEMBIX pe3yabTaTOB OOYYEHHUS MO AUCLUMUIUIMHE, COOTHECEHHBIX C IlIa-

HUPYEMBIMU pEe3yJbTaTaMHU OCBOCHHUS 00pa30BaTENIbHOM MPOrpamMMbl

. Llenb 1 MECTO AUCUMILTUHBI B CTPYKType 00pa3oBaTebHOM MporpaMmbl

. Conepxanne paboueit mporpaMmbl (00beM JUCHMILUIMHBI, TUIBI U BUABI YY€OHBIX 3aHS-

TUH, y4eOHO-METOIMUECKOE 00ECIIeYeHIE CAMOCTOATEIHHOU PabOThl 00YyJaIOIIUXCSI)

. DOH/T OIIEHOYHBIX CPEJICTB IO JUCIUILUINHE

4.1. TlepeueHb KOMNETCHIMH C YKa3aHHEM JTanoB uX (opMHpOBaHUS B Mpolecce
OCBOCHHSI 00pa3oBaTebHOM mporpammbl. OnucaHue TMokazareileil U KpUTEpHUEB
OLICHMBAHMSI KOMIIETEHIMII HAa Pa3jMuYHBIX dTamax X (OpPMHUPOBAHUS, OMUCAHUE IIKAJ

OLICHHUBAaHUA

4.2. TunoBble KOHTPOJIbHBIE 33JlaHUSI WIM WHBIE MaTepUasbl, HEOOXOUMBIE Ui OLIEHKU
3HaHWM, YMEHUH, HABBIKOB U OIbITa JAESITEIbHOCTH, XapaKTEPU3YIOLUIUX 3TaIlbl
dbopMUpOBaHUS KOMIIETEHIIMH B IMPOILIECCE OCBOCHHUS 0OO0pa3oBaTENbHON MPOrPaMMBI.
Meroanueckue mMarepuansl, ONpPeIesSolne IPpOLUeypbl OLEHUBAHUS 3HAHUW, YMEHHI,
HaBBIKOB M  ONBITA JESATEIBHOCTH, XapaKTEPU3YIOIIUX dTarmbl  (HOpPMUPOBAHHUS

KOMIIETEHIIUH

. yqe6HO'MCTO,I[I/I‘{CCKOG u I/IH(I)OpMaI_II/IOHHOG obecrneucHue JAHUCIHUITIIMHBI

5.1. IlepeueHb OCHOBHOHM W JTOMOJIHUTEIbHOW Y4eOHOH JUTEpaTyphbl, HEOOXOAUMOMN ISt

OCBOCHUA NUCILIUITIINHBI

5.2. Ilepeuenb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «MIHTepHeT» u

nporpaMMHOTO O6€CH€‘I€HI/I5{, HGO6XOILI/IMBIX HJIs1 OCBOCHUS OUCITUITIINHBI

. MaTepI/IaHLHO'TeXHI/I‘leCKaH 68.38., HCO6XOI[I/IM8.$I AJIL OCYIICCTBIICHUA O6p8.30BaTeJ'ILHOFO

mnmpounecca o JUCHUIIIINHE

7. Ilpunoxcenue 1: Conepxanue pabodeit mporpaMMsl




1. IlepeveHb NJIAHMPYEeMBbIX Pe3yJIbTATOB 00y4eHHs O IMCHUILIUHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pPa30BaTeJbHOMH MPOrpaMMbl

B pe3ynbrare ocBoeHUs 00pa30BaTeIbHONM MPOrpaMMbl 00yUYaIOUIUIICs T0JKEH OBJIA/IETh
CJIEYIOIIMMU Pe3yIbTaTaMu O0yUYEHHUS 110 TUCIUTUINHE!

Pesynbrarsl 00yueHus dopMupyemast KOMIIETEHIIHS IIpumeyanue
(c ykazaHueM KoJia)
3HaHus 3HATBh UCTOPUYECKOE [IK-1: crtocoObHOCTHIO K
3Ha4YEHHE UCCIIEyeMOU WHTEHCUBHOW Hay4HO-
MpOoOJIeMbI, COBPEMEHHOE HCCIIeIOBATEeNbCKOM paboTe

COCTOsSAHHC Hccnez[yeMoﬁ
HpO6HeMI>I, OCHOBHBIC
MCTOJbI PCIHICHUA
KIIACCUYCCKHX 3aaa4d
MaTEMAaTUKHU

3HATh METO/IOIOTUYECKUE ITK-3: cniocoOHOCTHIO TyOIMYHO
MIPUEMBI IPEJICTAaBICHUS Ha-

YUYHBIX 3HaHUH, POPMBI Ipe -
CTaBJICHUS HOBBIX HaY4YHBIX
pE3yJIbTaTOB — IPE3CHTALINH,
CTaThH B NIEPUOIUYECKON I1€-
4yaTu, MOHOTpauu U T.1.

npeacCTaBUTb COOCTBEHHBIE HOBBIE
HAaYYHBIC pE3YyJIbTAaThI

YMenns YMeThb BUIETh U TOHUMATh IIK-1: cnocoOHOCTBIO K
MYTH JaJbHEUILEro pa3BUTUSL | UHTEHCUBHOM Hay4YHO-
TEOPUH U METOJIOB €€ HCCIIeIOBATEeNbCKOM paboTe
pelieHusi, KOPPEeKTHO CTaBUTh
Hay4HbIE 33]1a4¥ , IPUMEHSTh
KJIACCUYECKHE METOJIbI IpHU
pelIeHUU TOCTaBIEHHBIX
3amaq




Ymerb 00pabaTriBaTh [TK-3: crmocoOHOCTHIO TTyOIMYHO
MOJTyYCHHBIC PE3YJIbTATHI, MPEJCTaBUTh COOCTBEHHBIC HOBBIC
aHAJM3UPOBATh U HAyYHBIC PE3yJIbTATHI
OCMBICJIMBATh UX C YYETOM
UMEIOIINXCS JIUTEPATYPHBIX
JaHHBIX, BECTH
oubmmorpaduaeckyro padboTty
C MPUBJICYCHUEM
COBPEMEHHBIX
WH(POPMAIIMOHHBIX
TEXHOJIOTUH, IPEJICTABIIATh
UTOTH MPOAETAaHHOHN paboTHI B
BHJIE OTYETOB, peepaTos,
crareil, 0pOpMIICHHBIX B
COOTBETCTBHH C MMEIOITUMHCS
TpeOOBaHUSAMH, C
MIPUBJICYEHUEM COBPEMEHHBIX
CPEeACTB PEIaKTUPOBAHUS U

neyaTn
Bnanenuss | Baagerb ageKkBaTHBIM T1K-1: ctocoOHOCTBIO K
(HaBBIKM / | MaTEMaTHYECKHUM ammapaTrom WHTEHCUBHOW Hay4HO-
OITBIT JUISl BEICHUSI HAYy4YHO- HCCIIEeIOBATEeNbCKOM paboTe
JIesATelb- MCCJIEIOBATENLCKON pabOThI
HOCTH) Baaaers npueMmamu ITK-3: ciocoOHOCTHIO TyOIMYHO
MyOJIMYHO MPECTaBUTh MIPE/ICTaBUTh COOCTBEHHBIC HOBBIE

COOCTBEHHBIE HOBbIC HAyYHBIE | HAayUHbIE PE3YJIbTATHI
pe3yabTaTel, METOAAMU
HOCTpOGHI/Ifl MATECMATUYCCKUX
MoOjIeJIel peaTbHBIX 00BEKTOB
nu BBIpa6aTI)IBaTI) Ha UX OCHOBEC
HpaKTI/ILIeCKI/Ie peKOMeH)IaI_[I/II/I

2. Ileab 1 MecTO TMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/bHOIi MPporpaMMbl
Lenu n3yyeHust TUCIUIUIUHBIL:
- aHaM3 ¥ 0000IIEeHHE Pe3yIbTATOB HAYYHO-HUCCIIEOBATEILCKUX PaOdOT B 00JIACTH (PYHKIIMOHATIBHOTO
aHaIn3a



- yrnyOuTh W pacUIMpUTh 3HAHMS, TMOJTYYEHHBIE B XOJ€ H3Yy4eHHUs Kypca «DYyHKIHOHAIHLHOTO

aHalu3ay, IS JajbHeHIIero ux NpuMeHeHHs B Hay4HO-UCCIIe]0BaTeIbCKOM padoTe

Jucnunnuna «JlonoiHuTeNbHbIE TIaBbl (PYHKIMOHAIBHOTO aHAIN3a» OTHOCUTCS K 8ApUAMUBHOLL
4acTH.

JucuunnuHa u3ydaercs Ha 2 Kypce B 4 ceMectpe.

Jyis OCBOEHUSI NUCHHUILIMHBI HEOOXOAMMBI KOMIIETEHIMH, TOJYYE€HHBIE B XOZE H3yUCHHS
CIICAYIOMIUX JUCHUIUIMH: MaTeMaTUYeCKHid aHalu3, (yHKIMOHAJIBHBIN aHANIM3, a TaKXKe 3HAHUS T10
TEOpUU OOLIMX M KiaccHuecKux psaaoB Pypbe, OPTOrOHAJIBHBIX PAJOB, B YACTHOCTH, C pPsJiaMU IO
nosnHomaM Jlexannpa, YeObleBa, Opmuta, a Takke ¢ psinoB Pyppe IO TPUTOHOMETPUUECKUM
CHCTEMaM.

3. Copepxanue padoyeii mporpaMmbl (00beM THCHUIIMHBI, THINBI U BHABI Y4eOHBIX
3aHATHH, Yy4eOHO-MeTOqHYeCKOe o0ecledyeHHE  CAMOCTOSITEJIbLHOW  PpadoThI
00yyarImuxcsi)

Coneprkanne pabouelt mporpammsl npeactasieHo B [Ipunoxenun Ne 1.



4. ®oH/ OLIEHOYHBIX CPEACTB M0 JUCUUILIIIHHE

4.1. IlepeyeHb KOMIIETEHIHIT ¢ YKa3aHUEM 3TaNoB UX ()OPMUPOBAHHUS B MPoLiecce OCBOEHUN 00pa3oBaTeIbHOM mporpaMmmbl. Onucanue
nokasareJieil 1 KpUTEepHeB OLlCHNBAHUSA KOMIIETEHIIUI HA PA3JIMYHBIX 3Tanax ux GopMupoOBaHNs, ONUCAHNE IKAJ OLleHUBAHUS

ITK-1: ctocoOHOCTHIO K MHTCHCHBHON HAy4YHO-UCCIICIOBATEIILCKON paboTe

Oran | [Lnanupyembie pe3yabTaThl [KpuTepuu olleHUBaHUS pe3yJIbTaTOB 00YUEeHUs
(YypoBeHb) o0yueHust >
ocBOeHHsi | (TIOKa3aTeNlu JOCTUKEHUS
KOMIIETEH| 3aJaHHOI'0 YPOBHS OCBOCHUS «e 3 4 5
9 YAOBJIETB | «YAOBJETBOPUTE
10701 KOMIIETEHIIN) «XOpouo» «OTJIUYHO»
OpHUTEJIbH JILHO»
o»
[Mepsoiit | 1. 3marb ucropuyeckoe 3Haue- | Gparment | YacTuuHble ITonnsie n ITonnsie n
JTan HHE HCCIIeayeMoii npobie- | apHbIE 3HAHUS YETKHE, HO YETKUE 3HAHUS
(ypoBeHb) MBI, COBPEMEHHOE COCTOSi- | 3HAHUS 00 | 00 UCTOPUYECKOM | coneprKallue 00
HHe MCCIIeIyeMoi npobne- | MCTOPHYEC | 3HAYCHUH OTJIE/IbHbBIE HUCTOPUYECKOM
MBI, OCHOBHbIC METOHbI pe- | KOM uccueayeMon poOebI 3HAYCHUH
IIICHHST KITACCHYECKHX 3aay | SHAYEHUH | TIPOOJIEMBI, 3HaHUs 00 UCCIIEyeMOH
MATEMATHKH UCCIIEye | OCHOBHBIX HUCTOPUYECKOM | MPOOJIEMBI,
MO MeTOoJIax 3HAYEHUU OCHOBHBIX
npoOJIeMbl | perieHus HcCIIelyeMon METOJIax
, KJIACCUYECKHUX npooJIeMBbl, peleHus
OCHOBHBIX | 3aJa4 OCHOBHBIX KJIACCUYECKHUX
METOoJ1aX MaTeMaTHKU METOoJaX 3a1a4
pelieHus pelieHus MaTeMaTUKHU
KJIacCU4eC KJIACCUYECKHX
KHX 3aJa4 3a1a4
MaTemaTu MaTEMaTUKH
KU




Bropoii 1. YMeTb BULETb U OHUMATH O®parment | YacTtuuHble B nenom CdopmupoBanH
sTan N apHbIe yYMEHUS BUJIETh yCHENIHbIe, HO 0€ YMEHHE
(yposens) [1YTH ATBHCULICTO PASBUTHA | ¢y jopyrg MIOHUMATb MYTH coJieprKariue MOHUMATh MTyTU
TCOpHH N MCTOZOB €€ PCICHUA, | 11oypvare | manpHeitinero OT/IeJIbHbBIC JlaJIbHENILIEro
KOpPPEKTHO CTABUTD HAYIHBIC | 17y pa3BUTUS TEOPUU | MPOOEbI pa3BUTHUA
pajatin , IPUMCHATD JTaNbHENII | U METOJIOB €€ yMEHUs TEOPHUH U
[IaCCMICCKUC METOBI TIPH ero pelieHus, MOHUMATh ITyTU | METOJIOB €€
PCLICHNN IOCTABICHHBIX 3ANAY | haspyryg | KOPpEeKTHO JlaTbHEHIIIETo perieHus,
TEOPUU U | CTAaBUTh HAy4YHBIC | Pa3BUTHUS KOPPEKTHO
METOJI0B 3a/1a4i, TEOPHUH U CTaBUTH
ee MIPUMEHSITh METO/IOB €€ Hay4YHbIC
pelieHus, | KJIaCCUYECKue pelieHus, 3aJ1a4H,
KOPPEKTHO | METOJbI MPU KOPPEKTHO MPUMEHSITh
CTaBUTH perieHuu CTaBUTH KJIACCHYECKUE
Hay4yHBI€ | IMOCTABJIEHHBIX Hay4YHbIC METO/IbI IPU
3a/1a4i, 3a1a4y 3aJ1a4H, peIeHnn
MIPUMEHST MPUMEHSITh MOCTABIIEHHBIX
b KJIAaCCHYECKHE 3aja4
KJIacCu4ec METO/bI TIPU
KHue perieHnn
METO/IbI MTOCTaBJICHHBIX
npu 3a1a4
perieHnu
MOCTaBJIEH
HBIX 33724
Tpernii [Buagers anekBaTHbBIM @parment | B nenom B LEeNIOM | Y CIelHoe U
dTall  MAaTEMaTHYCCKHM allapaTOM | apHple YCHENIHOE, HO HE | YCIIEIIHOE, HO | CUCTEMATUYECKO
(YpoBeHB) [1JIST BEICHHS HAyYHO- pragenns | CHCTEMATHYECKOe | cozepiaiiee € BIAJICHUE
MCCIIeZIOBATEIHCKON pabOTHI I— L OT/IeJIbHbIE aJIeKBaTHBIM
aJICKBaTHBIM poOebI MaTeMaTUYECKH
bIM MaTeMaTUYeCKUM | BJIaJICHUE M anmapaTom
MaTeMath | amrapatom st aJIeKBATHBIM IUISL BEJICHUS
YCCKHUM BEJICHUSI HAYYHO- | MaTEMaTUYECKU | HAy4HO-




anmnaparo
M IS
BEJICHUS
Hay4HO-
HCCIIeIoBa
TEIIBCKOM
paboThl

HCCIIEIOBATEIBCK
ol paboThI

M anmaparom
TUIst BEJICHUSI
HAy4YHO-
HCCIIE/IOBATEIIBC
KOU paboThI

HCCIIE/I0BATEIIbC
KO paboThI




1K -3: cnocoGHOCTh MyOJIMYHO MPECTaBUTh COOCTBEHHBIE HOBbIE HayUHBIE PE3YJIbTAThI

dran Ili1anupyembie
(ypoBeHb) pe3yJbTaThbl
OCBOCHUSA o0y4eHHs
KOMIIETEHIUH| (mokazarenu 2
JIOCTHUKECHUS «He 3 4 5
34JQHHOTO YPOBHS | yy10p neTROPHTETHHO «yA0BJICTBOPUTEJILHO» «X0pOoLIO» «OTJHMYHO»
OCBOCHHUS
KOMITCTCHITHH )
[TepBbsIii 3Tan BHaTh ®parmeHTapHbIe YacTryHbIE 3HAHUS O [Tonuble u yeTkue, HO | [loyHBIE U YeTKUE

(YpOBEHB) METOIOJIOTHYECKHE 3HaHUS O METOA0JIOTUUECKHUX coJiepxKaliue 3HaHUSA O
pUEMBbI METOJI0JOTHYECKUX MpueMax MpeICTaBICHUsI| OTJAEIbHBIC MPOOEIBI | METOI0IOTUYECKUX
[peICTaBICHUS npuemMax Hay4HbIX 3HAHHM, 3HaHUS O npuemMax
Hay4YHBIX 3HAHHI, MPEJICTABICHUS (dhopMax mpeACcTaBIeHUsI | METOOJIOTUICCKUX MPECTaBICHUS
(bopMbI Hay4HbIX 3HAHHM, HOBBIX HaY4YHBIX npuemMax Hay4HbIX 3HAHUH,
MpeIcTaBlIeHNus] HOBBIX| (popmax pe3yJIbTaTOB — MPEJICTABICHUS dhopmax
HAy4YHBIX PE3yJIbTaTOB| MPEIACTABICHUS HOBBIX| MPE3EHTALNAX, CTAThIX B| HAYYHBIX 3HAHUH, MIPEACTABICHUS
— MPE3CHTalUH, Hay4HBIX Pe3yJbTAaTOB | MEPUOANIECKON 1meuatu, | hopmax HOBBIX HayYHBIX
CTaThbu B — IPEe3EHTalHUsIX, MoHoOrpaduu u T.1. MIPE/ICTABIICHUS HOBBIX| PE3YJIbTATOB —
NEePUOANIYECKON CTaThsIX B HAYYHBIX pPE3yJIbTaTOB| MPE3CHTALUAX,
nevaTu, MOHOTpapuH | MEePHOIUIECKON — IIPEe3eHTalHUsIX, CTaThsX B
M T.J. reyaTu, MOHOrpapuu CTaThsIX B MEPUOINYECKOMN

U T.J. MIEPUOANYECKON nevyatu, MoHorpapuu

nevyatu, MoHorpapuu
U T.1.

" T.1.

Bropoii oran
(YpoBeHb)

Ymernb
00pabaThIBaTh
MOJTy4YeHHBIE
PE3YIIbTATHI,

dparmMeHTapHbIE
YMEHHSI
o0OpabaThIBaTh
MOJTyYCHHBIE

Henonubie ymMeHus
00pabaThIBaTh
MOJTy4YeHHBIC PE3yIbTaTHI,

AHAJIM3UPOBATH U

B nenom ycnensoe,
HO coJieprKariee
OTJIebHBIE TPOOETIBI

yMEHUE

CcdhopmupoBanHoe
yMEHHE
o0pabaThIBaTh
MOJTy4YCHHBIC

10



AHAJIM3UPOBATDb U
OCMBICJIMBATh UX C
YYETOM UMEIOIIUXCA

pe3yNbTaThl,
aHAJIN3UPOBATh U
OCMBICIIUBATH UX C

OCMBICJIMBATh UX C
Y4€TOM NMCIOIINXCA
MIUTCPATYPHBIX JaHHBIX,

o0pabaThIBaTh
MOJIy9CHHBIC
pe3yIbTAaTHI,

pe3yNbTaThl,
aHaJIM3UPOBATh U
OCMBICIIUBATh UX C

JUTEPaTypPHBIX YYETOM MMEIOLIUXCS  [BECTH aHaM3UPOBATh U YUETOM UMEIOIIUXCS
JAHHBIX, BECTHU JTUTEPaTyPHBIX oudrorpaduyeckyro OCMBICJIUBATh UX C JUTEPATyPHBIX
Ooubnuorpaduyeckyro, JaHHbBIX, BECTU paboTy C MPUBJICYCHUEM | YYETOM UMEIOIIMXCS | JaHHBIX, BECTH
paboty ¢ OnbMorpa@uIecKyr0 COBPEMEHHBIX JUTEPATYPHBIX oubnorpaduaeckyro
IIPUBJICYEHUEM paboty ¢ MH()OPMALMOHHBIX JTaHHBIX, BECTU paboty ¢
COBpPEMEHHBIX MIPUBJICYCHUEM TEXHOJIOTHiA, BECTU Ooubamorpadguueckyro | MpUBJICUYECHUEM
MH(POPMAIIMOHHBIX | COBPEMEHHBIX oubnmorpaduyeckyro paboty ¢ COBPEMEHHBIX
TEXHOJIOTHA, MH(OPMALIMOHHBIX  [padOTy C MPUBJICUCHUEM | IPUBJICUCHUEM MH(OPMALIMOHHBIX
MPEJCTABIATh UTOTH | TEXHOJIOTUH, BECTH  COBPEMEHHBIX COBPEMEHHBIX TEXHOJIOTHH, BECTH
MpOJIeTIaHHOM oubnuorpaduueckyro HHPOPMAITMOHHBIX uH(}OpPMaAITMOHHBIX oubnnorpaduueckyro
paboThI B BHIE paboty ¢ TEXHOJIOTUIA TEXHOJIOTH, BECTH paboty ¢
OTYETOB, pedepaToB, | IPUBICUCHUEM Ooubnauorpadguueckyro | MpUBJICUYECHUEM
crareii, COBPEMEHHBIX paboty ¢ COBPEMEHHBIX
0 OpMIICHHBIX B MH(OPMALIMOHHBIX MPUBJICYCHHEM MH(OPMALIMOHHBIX
COOTBETCTBHH C TEXHOJIOTHI COBPEMEHHBIX TEXHOJIOTUH
UMEIOIIIMUCS WH(POPMAIIMOHHBIX
TpeOOBaHUsAMH, C TEXHOJIOTH
MpHUBJICYCHUEM
COBPEMEHHBIX
CpencTB
pelaKTUPOBAHUS U
nevaTn

Tperwnii 3tan Baagers npuemamun  DparmeHTapHbIE Henosnnsie B nenom ycnemnoe, | YcenemHoe u

(YpoBeHb) [MYOITUYHO BJIaJICHUS IPUEMaMH  [IPEACTaBJICHUS O HO cojiepKariee crcTeMaTH4YecKoe
MpEeICTAaBUTh MyOJIUYHO MPEJICTABHUTD BIaICHHE TPUEMaMH OTIeNbHBIC TIPOOENBI | MPUMEHEHHE

COOCTBEHHBIE HOBBIE
Hay4HbIEC pE3yJIbTATHI,
METOJaMHU
MOCTPOEHUS

MaTCMATHYCCKHUX

COOCTBEHHBIE HOBBIE
Hay4HbIE PE3YyJIbTATHI,
METO/IaMH ITOCTPOCHUS
MATEMATHUYCCKUX
MOJIEIIEN PEAIBHBIX

MyOJIMYHO MIPEICTABUTh
COOCTBEHHBIE HOBBIE
Hay4YHBIE PE3yJIbTATHI,
METOJaMH ITOCTPOCHUS

MaTeMaTHYSCKUX MOAEIeH]

BIIQJICHUE TTPHEMaMU
myOJIM4HO
MIPEICTaBUTh
COOCTBEHHBIE HOBBIE
Hay4YHbIe

HAaBBIKOB BJIAJIEHUE
nprueMaMu myOJIn4HO
IIPEJICTaBUTh
COOCTBEHHBIE HOBBIE
Hay4yHbIe
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MOJEJIeH peabHbIX

0OBEKTOB U

BbIpa0aThIBaTh HA UX
OCHOBE
[IPAKTUYECKHUE
PEKOMEHTall1

pealbHbIX 00BEKTOB U pe3yabTaTHhI, pe3yJIbTaTHl,
O6T>CKTOB nu BBIpa6aTBIBaTB Ha UX BBIpa6aTBIBaTB Ha UX METOAaMU MeTogaMu
BHIPaOATHIBATH HA X |[OCHOBE IMPAKTHUYCCKHE [OCHOBE IMPAKTHUCCKHUE OCTPOCHHS MIOCTPOCHHSI
OCHOBC HpaKTI/I‘ICCKI/Ie peKOMeHI[aI_[I/II/I peKOMeHI[aHI/II/I MATEMATHUYCCKUX MATCMATHUYCCKUX
pEKOMEH Jali K MOJICIIEN pealbHBIX MOJICIIEH pealbHbIX
00BEKTOB U 00BEKTOB U

BbIpabaThIBATh HA MX
OCHOBE
[IPAKTUYECKUE
PEKOMEH AU

[Tokazarenu chopMHUPOBAHHOCTH KOMIICTCHIIUHN:
Kputepusimu olieHUBaHUS SIBISIOTCSI OLIEHKH, KOTOPBIE BBICTABJISIOTCS MpernojaBaTelieM 3a BUIBI JEATEIbHOCTU (OICHOYHBIE CPEJICTBA) MO UTOTaM

W3Yy4YeHUs PA3/eiIOB AUCIUIUIMHBI, & UMEHHO — OIIEHMBAETCS BBINIOJIHEHHE KOHTPOJIBHBIX Pa0OT, OTBETHl HA 3aHATHSAX, JOKJIAJbI, OTBETHl Ha
sk3aMeHe u 3amuTa PI'P.

12



4.2. TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIH HHbIE MATEPHAJIbI, HeO0X0AMMbIE 1JI51 OLEHKHU
3HAHUI, YMeHHIi, HABbIKOB M OIbITA /1eAITEIbHOCTH, XaPAKTEePU3YIOIIHX ITATNbI
(¢opMupoBaHUA KOMIIETEHLIM B MpoLiecce 0CBOeHHUs 00pa30BaTeIbHONM MPOrpaMMBbl.
MeToan4yeckne MaTepUuaJibl, ONpeaessiionye Npoueaypbl OeHMBAHUS 3HAHUNA, YMEHUH,

HAaBBbIKOB U OIIBITA T€ATEC/IbHOCTH, XaPAKTCPUIYOILIHUX ITAIIbI q)OpMI/Ip()BaHI/Iﬂ KOMIIeTeHIIii

Oranbl PesynbTarel o0yueHus Komnerenuus OueHouHble
OCBOEGHUS CpeIcTBa
1-ii oTan 3HaTh UCTOPUYECKOE [IK-1: cioco6HOCcThIO K | KOHTp.pabora,
3HaYEHUE HCCIEAYEMOM WHTEHCHBHOH Hayumo- | AOKIAJL, SK3aMeH
3HaHus npoOJIeMBbl, COBPEMEHHOE .
. HCCJIEI0BATENHCKOM
COCTOSIHME HUCCIe1yeMOon
pabore
pOOJIeMBI, OCHOBHBIC
METO/IbI PeIIeHUs
KJIACCUYECKHX 3a/1a4
MaTEeMaTHKU
3HATH METO0JIOTHYECKUE 1K -3: ctocoOGHOCTh Kontp.pabora,
IMPHUEMBI ITPCACTABJICHHA HY6J'H/I‘IHO MPEACTABUTH JOKJIad, O9K3aMCH
HaYYHBIX 3HAHUH, OpMbI COOCTBEHHBIE HOBBIE
MpeICTaBICHUS HOBBIX
Hay4HbIC PE3YJIbTATHI
HAy4YHBIX PE3yIbTaTOB —
Mpe3eHTalluu, CTaTbU B
NEPUOANYECKON MEYATH,
MOHOTpaduu H T.J.
2- oTan YMeth BHUJCTh U NOHUMATH | [TK-1: cmOCOOHOCTBIO K KOHTp.paGOTa,
TMyTH JIANBHEHIIETO  PA3BH- | yyregcupHoi HaydHo- | AOKIAN, OK3aMeH
Ymenus TUSI TEOPUM U METOJOB €€ .
HCCJIEI0BATENbCKON
perieHusi, KOPPEKTHO CTa-
pabote
BUTh HAy4yHblE 3aJauu
MPUMEHATh  KJIACCHUECKHUE

MCTOAbI IIPpU PCIICHHUU II0-
CTaBJICHHBIX 3aJa4

YMeTb 00pabaTbiBaTh
MOJTY4YEeHHBIC PE3YIbTaTHI,
AHAJM3UPOBATh U
OCMBICITHBATH MX C YIETOM
MMEIOIUXCS JINTEPATYPHBIX
TaHHBIX, BECTH
pubimorpaduyeckyro paboty
C TIPUBJICICHUEM
COBPEMEHHBIX
MHGOPMaIIMOHHBIX
TEXHOJIOTUM, MPE/ICTABIATh
MTOTH TIPOJICITAHHON PabOTHI B
BHJI€ OTYETOB, pedeparos,
cTaTeil, 0OPMIICHHBIX B
COOTBETCTBHH C MMEIOLTMHUCS
TpeOOBaHUSIMH, C

MPUBJICUCHUCM COBPCMCHHBIX

IIK -3: cnocoOHOCTH
MyOJIMYHO MPEACTaBUTD
COOCTBEHHBIC HOBBIC
HAy4YHBIC PE3yIbTAThI

Konrp.paborta,
TOKJIa, 3K3aMeH

13



CPEICTB peoaKTUPOBAHUS U
nevyaTu

3-i1 oTamn Baanerns afeKkBaTHBIM | [IK-1: crioco6HocThIO K | KOHTp.padora,
MaTeMaTUYECKUM MHTEHCHBHOH Hayumo- | A10KJIall, SK3aMeH
Bnaners arrmaparoM JUIA  BEJICHHS N
. | uccuenoBaTenbCKon
HaBBIKAMH HAay4YHO-UCCJIE0BATEIbCKON
pabore

paboThI

Baanersb npuemamMu
MyOJIMYHO MPEICTAaBUTh
COOCTBEHHBIC HOBBIC HAyUHBIE

[1K -3: cnocoOGHOCTH
yOJINYHO MPEICTABUTh
COOCTBEHHBIE HOBBIE

Kontp.pabora,
JOKJIaJl, 9K3aMEH

pe3yIbTaThl, METOAAMU
MOCTPOCHUSI MAaTEMATHYECKUX
MOJIeTIeH peasIbHBIX OOBEKTOB
1 BbIpaOaThIBaTh Ha UX OCHOBE
MPAKTHYCCKUC PCKOMCHIAUN

HAY4YHBIC PE3YJIbTAThI

3K3aMeHaHHOHHBIe BOIIPOCHI:

1. EBKIIMI0BBI IPOCTPAHCTBA.

2. Onpenenenue. [Ipumepsl OpTOroHaIBHBIX 0a3UCOB.
3.Teopema 06 opTOroHaIM3aLUN.

4. Psanpl dypbe 10 331aHHONW OPTOHOPMHUPOBAHHOM CHUCTEME.
5. 3aj1a4a 0 HAUJTy4lIeM NPUOINKEHHUH.

6. [TonHbIe U 3aMKHYThIE CUCTEMBI.

7. HepasenctBo beccens. PaBenctso IlapceBans.

8. IlosHble €BKINIOBBI IPOCTPAHCTBA.

9. Teopema Pucca-®urmepa.

10.KpuTtepwuii mosHOTEI OPTOHOPMUPOBAHHOW CUCTEMBbI.
11. Onpenenenue u cBOCTBa MPOCTPaHCTBA Ll (X ) u) . Ilonnora.
12. Berony mmothsie MuoskectBa B L, (X, ).

13. Cenapa6enbHocTh. Onpe/iesieHne 1 OCHOBHBIE cBoiicTBa npoctpanctea L, (X, ).

14. TlonHoTa, cenepadeTbHOCTb.

15. CxoauMocCThb B CpeJHEM KBapaTHYHOM, B CPEHEM, paBHOMEPHAs CXOJIUMOCTh, CXOJMMOCTD IO
Mepe, MouTH BCroy. CBsI3b MEXKIY HAMHU.

16. ITpumeps s crydaes (X ) < oo, pw(X) =00,

17. loctatouHble YCIOBUS CXOIUMOCTH psiia Dypbe B TOUKE.

18. YciaoBust paBHOMEPHOM cXoquMocTH psia Dypre.

19. Teopema Deiiepa.

20. [TorTHOTA TPUTOHOMETPUIECKOH CUCTEMBI.

21. Teopema Betiepmtpacca

Oo0pa3zen 3x3aMeHANIMOHHOT0 O1JIeTa



MHWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUICKOM ®EJIEPAIIUU
®I'BOY BO «BAIIKUPCKUN T'OCYJAPCTBEHHBIN YHUBEPCUTET»
®AKYJIBTET MATEMATHKH Y1 THOOPMAIIMOHHBIX TEXHOJIOT U
KA®EJAPA MATEMATUYECKOI'O AHAJIM3A
Hamnpasnenue noarorosku 01.04.01 - Maremartuka
DK3aMeHanoHHbINA Orter Nel
0 Kypcy «JlonmomHuTeNnbHbIC I1aBbl (YHKIIMOHATHLHOTO aHATH3a)
EBKIMIOBBI IPOCTPAHCTBA.

CXOI[I/IMOCTB B CPECAHEM KBaApaTUYHOM, B CPEAHEM, paBHOMEPHAA CXOAUMOCTh, CXOANMOCTH
10 MCPCE, ITOYTHU BCHOY. CB3b MCXKIY HUMHU

3ap- kaderpoit | e X K
S4B~ PEeAPOH ¥

Kpurtepun onenkn

Kpumepuu ouenku (¢ 6annax):

5 6annos (omauuno) evicmasnsemcs cmyoenmy, eciu CmyoeHm OAall HONHble, PA36EPHYMble OMEemvl HA 6Ce
meopemuuecKkue 8ONPOcyl Ourema, nPOOEMOHCMPUPOBAL 3HAHUE QYHKYUOHATLHBIX 803MONCHOCHIEN, MEPMUHO-
JI02uUlt, OCHOBHYIX dliemenmog. Cmyoenm Oe3 3ampyOHeHull OMmEemui Ha 6ce OONOIHUMENbHbIE GONPOCHL.

4 (xopowo) svicmasnsiemcsa cmyOeHmy, eciu CmyoeHm pacKkpbll 8 OCHOBHOM meopemuieckue 80npocel, 0OHAKO
donyujensl HeMoOYHOCMU 8 onpedeieHUU OCHO8HbIX nousamuu. Ilpu omeeme Ha OONONHUMENbHbIE 8ONPOCHl OONY-
ujeHvl HeboIbULUe HEMOYHOCHU.

3 (yoosn) b6annog svicmasniemes cmyoenmy, eciu npu omeeme Ha meopemudecKue ONPocsl Cyo0eHmom Oony-
UJeHO HEeCKOIbKO CYUWeCmEeHHbIX OWUDOK 8 MOAKOBAHUU OCHOBHBIX NOHAmMuUU. Jlocuka u noiHoma omeema cmpa-
0arom 3aMemHbIMU U3bAHAMU. 3aMemHbl NPobenbl 8 3HAHUU OCHOBHBIX Memo00s. TeopemuuecKkue 80npocul 8 ye-
JIOM U30JHCEHbL OOCMAMOYHO, HO C NPONYCKAMU Mamepuand. Vmelomesa npunyunuaibHsle owubKY 8 102uKe no-
cmpoeHus omeema Ha 80NpPoc.

2 (neyOooenemeopumensvHo) 8bICMABIAEMCs CIYOeHMY, eclu Omeem HA meopemuyecKue 80npocyl ceuoemeisb-
cmeyem 0 HeNOHUMAHUU U KpaliHe HeNOIHOM 3HAHUU OCHOBHBIX NOHAMUL U Memooos. Cmydenm ne cmoe omse-
Mmums Ha cepuio OONOIHUMENbHBIX B0NPOCO8.

Cnucok TeM Ha CEMUHAPbI

1.

N~ WD

TpuroHomeTpudeckasi CUCTEMA B L2 [—TE; TC] .
Knaccuaeckntii psan @ypoe. Dopmysl 115 K03 OUITUEHTOB.

CxomumocTh B L2 [—Tc; TC] psina ypse.

TpUroHOMETPUUECKHUE CUCTEMBI B L2 [0; TC] .

Psin ®dypbe B KOMIUIEKCHOH Gopme.

MpHuorounens! Jlexxanapa.

MHOTO4JIeHBI, OPTOTOHAIEHEIE OTHOCUTEIIBHO JAHHOTO Beca.
Muorounens! YeObliena.

OproroHaibHbI 0a3uC B IPOCTPAHCTBAX L2 [—OO,+OO] u Ll [O;+oo] .

10. Muorounenst dpmura u Jlareppa.

11. Cucremsr Xaapa.
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Cucrema olleHHBaHUSA:

3a MoK bl BEICTABISIOTCS TEKYIIHE OIIEHKH, KOTOPBIE TIOTOM MPET01aBaTelh YIUTHIBAET PHU AOITyCKe K
3K3aMEHY, Ha caMOM 3K3aMeHe, Ipu 3aiure PI'P.

5 bannoe (omauuno) evicmasiiemcs CmyoOeHmy, eciu CmyOeHm npeoCmasul NOJHbl, pa3-

gepHymulll 00K1ad no ceoeti meme. llokazan enadeHue meopemuyecKuM MAamepuaiom, a
makaice 3HaHue MoHKUx momenmos. Cmyoenm Oe3z 3ampyOHeHull omeemus Ha 8ce OONOTHU-
mebHble BONPOCHL.

4 (xopowo) svicmasnsemcs cmyoeHmy, eciu CMyOeHm pPACKPbll 8 OCHOBHOM MeMy C80e20
00K1a0a, OOHAKO OONYUjeHbl HeMOYHOCMU 8 ONpedeNeHUU OCHOBHBIX NOHAMUL, A MaKice Obliu
He3HauumesnbHbie He0o4emvl 8 NOHUMAHUU NPEOCMABLEeHHO20 MAmepuana

3 (y00871) b6annog svicmasnsiemcs cmyoenmy, eciu 8 00K1aoe OblLiU OONYUWeHbl CYUjecCmeeHHble
OWUOKU, CMYOeHm He CMO2 OMBemums Ha HeKOmopble 80NPOCHl NO meme, mema pacKkpbima
HENnoHOCMbIO.

2 (HeyooenemeopumenbHo) 8bICMABIAEMCA CIMYOEHMY, eclu CMYyOeHm He HO020MOBUNC K
00K1a0y U He CMO2 PACKPbIMb MmeMy, Omeemums Ha 60NPOCyL

B cemecTpe cTyneHTHI BBIIOIHSIOT 2 KOHTPOJIbHBIE PAaOOTHI

BapuaHTbl KOHTPOJIBHOH pabOThI

KonTtpouabnas padora Nel

JInHeiHOe TPOCTPAaHCTBO C PUKCHPOBAHHBIM B HEM CKAJISIPHBIM IIPOU3BEICHUEM |
a) EsxummoBoe ; b) HopmupoBanHoe; c¢) ruib0OepTOBO.

n
2 2
¢ <[] -
HepaBeHCTBO k HAa3bIBACTCA HEPABEHCINEOM.
k=1

a) Ilapcesans; b) Beccens; c) dypee: d) Kormm-BbyHskoBckoro.

3. H3omopdHBI MeX Ty COOOI:

a) Jo0ble 1Ba cemapabebHbIX THIbOCPTOBBIX MPOCTPAHCTBA,;

b) mo0ObIe Ba EBKIMIOBBIX MPOCTPAHCTBA OECKOHEYHOTO YMCIIA M3MEPEHHIA;
C) mro0ObIe Ba BKJIMOBBIX MPOCTPAHCTBA KOHEYHOT'O YUCIIA H3MEPEHHIA.

4. TlomHOE HOPMHUPOBAHHOE MPOCTPAHCTBO HA3BIBACTCH. ..

5. TIpocTtpaHCTBO Ha3bIBaETCs cemapabenbHbIM, €CIIH. . .

KonTtpoabsnas pabora Ne2
Hopwma B L, onpenensiercst popmynoii:

Q) Nfll=VJf2(x)de b) lIfIl = [If ()l de.

CxonuMocCTh (PYyHKIIMOHAJIBHOM MOCIIEI0BAaTEIbHOCTH B CMBICIIE METPUKHU MTPOCTpaHcTBa Ly Ha-
3BIBAETCS:

a) CXOmMMOCTBIO B CpEIHEM KBaJAPATUIHOM;

b) CxoauMOCTBIO B CpEIHEM.

[Tpu kakoM yciioBuu B ipocTpancTBe L (X, 1) CyIecTByeT CUeTHOE BCIOIY TUIOTHOE MHOXKE-
CTBO QyHKIIHA?
B nipoctpanctse L, (X, B) ckanspHOE MPOU3BEICHHUE ONPEICICHO (GOPMYJION:
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5. BriOepure BepHbIC YTBEPKICHUS MIPU yCIOBUH, uyTo [F(X) < oo:

a) Ecmu mocnenosarensHOCTh {f,,} (yHkumit u3 L, (X, @) cxomutes B metpuke Ly (X, H), To
oHa cxonuTcs u B Metpuke L (X, B);

b) Ecmnu mocnemoBatenbHOCTh {fy,} ¢yHkumit u3 L1 (X, B) cxomurcsa B metpuke L (X, d), To
OHa cxonuTcs U B Metpuke Ly (X, B);

c) Ecmu mocnenoBaTenbHOCTh {f,} CXOAHMTCS B CpelHEM KBaAPAaTUYHOM, TO OHA CXOHUTCSI
PaBHOMEPHO;

d) Ecnu mocnenoBateiabHOCTh {f,} CXOAUTCS PAaBHOMEPHO, TO OHA CXOAUTCS M B CPEIAHEM
KBaZpaTHYHOM.

Onucanue METOIUKH OLlEHUBAHUS:

Kpurtepumn ouenku (B 0as1ax):

3a KOHTPOJIBHYIO PaboTy CTYACHT MOTyYaeT TeKyIIUe OLIEHKH, KOTOPBIE MMOTOM MPENojaBaTelb YYUTHIBACT MPH
JIOITyCKE K IK3aMEHy, Ha caMOM 3K3aMeHe, npu 3auiute PI'P.

- 5 6aIoB BBICTABIISIETCS CTYICHTY, BCE 3aa4l PEIIECHbl BEPHO;

- 4 Oanna BBICTABISIETCS CTY/ICHTY, €Clii BepHO perteHsl 6ombine 80% Ho menbine 100% 3amay;

- 3 OaJTOB BBICTABIISICTCS CTYACHTY, €CIIH MPABWILHO pemieHb! 0osbie 50%, Ho MeHbIne 80% 3amay

- 2 (HEeyTOBIIETBOPUTEIEHO) B OCTAJBHBIX CITYJastxX
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3agaHus 1J1s1 pacyeTHO-rpaduyeckoi padoTsl
B xone pemenus PI'P cTyaeHT 1OJKEH OTBETUTh Ha BCE TEOPETHUUECKUE BOMIPOCHI KaXJ0I0
0JI0Ka 3a]aHMiA, a TAK)KE PEIIUTH MO 2 3a4a4H 10 KKION U3 TEM.

14. JINHENHBIE HEITPEPBIBHBIE OIMEPATOPHI
KOHTPOJIBHLIE BOIPOCH

i & JﬂTb onpejejieHne JIHHeiHoro oneparopa.

o

. daTe onpejenenns HenpepbiBHONO i orpadnyenHoro onepatopa. Kak
CBA3AHBL MOHATHA HEIPePLIBHOCTH H OPPAHHYEHHOCTH JUIs JIHHeHOTO
oneparopa’

3. [Ipugectn pazindnbie onpe/e/eHns HOPMbI JIHHEITHOIO HellPepLIBHOTO
olnepaTopa.
3A1AYH
1. Hairrin obnuit g anneiinoro onepatopa A @ 8" — =", [lokazars, uro
OH OIpaHiYieH.

2. n])DBC])l-ITI: JIHHEITHOCTb, OrPAHHYCHHOCTb, HEIIPePbhIBHOCTL CJ1e/1VIOHINX
onepaTopos. Haitrn nx HOPMBI, ecJIH OHH JIHHEeHHb! i OrpaHiYeHbl.

a) (Az)(t) = _i.r(E)d{. A:Cl0,1] = Co,1];
b) (Az)(t) = fle"’r(s)ds. A:C0,1] = C[2,4];
0
—_— P [ z(t), ecm t<X
¢) Ay: L3(0,1) — L2(0,1): (Asz)(t) = { "l
d) (Az)(t) =2'(t), A:CY[—n,7] = Cl-n,7];

e) (Az)(t) =2'(t), A:CY[-m, 7] - Cl-m,nx],

lzllew = lizlle :
f) 44»1‘ = ({:‘. {_.’. PR .) '3 .’1 < ls - ‘3:
g) Az = (€ +3,60,65,...), A:ec— e
]
h) (Az)(t) = [ s*2*(s)ds, A:C[8,10] = C[8,10].
R
3. [lyers R Ar = (a1, a2ba,...). raE
a = {ap}, (bukcnpoBanHas HHCAOBAS NOCJIEA0BATEILHOCTD.
VeraHoeuTh KpHTepHil HenpepbigHocTH oneparopa A. Haiitn wopmy
A
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]

-1

(8]

. Jns kaknx a(t) oneparop (Az)(t) = a(t)x(t) nenpepwren e C[0,1]?
B L?%0.1) ? Haiits HopMBi.

. dna kaknx o, g oneparop (Az)(t) = t*-x(t*) orpanuies B
L*0.1)? Haiiru ||A]|.

. Hokazars, uro et A : X — Y — juneitnsii HenpepbiBHbI
OIIePaTOP. TO OH OCTAETCA HENPEePLIBHLIM [IPH 3aMeHe HopMbl B X 1t
Y na skeuBasentHbie.

. [vers L — 3aMKHYTOE HOANPOCTPAHCTEO MLILOEPTOBA IPOCTPAHCTEA
H. %c,)xasa'rb JIMHEHOCTD, HENPEPBLIBHOCTL H HATH HOPMY olepaTopa
P : H — L. xoropsiil Kaxjomy anementy r € H  conocraeiasier
ero npoekuuio Ha L ( P uaswiBaercs npoektopom na L ).

15. OBPATHBIE OITEPATOPHI
KOHTPOJIbLHKIE BONPOCKH
. Jars onpejiesnenne obpaTHOro onepaTopa.

. CchopmymposaTh TeopeMs! (0CTATOMHbIE VCIOBHS) CYHIECTBOBAHNS
onepatopos A~', (I + A)~'. (A+AA)™"

. Copmyimposars Teopemy Banaxa o6 obparnom oneparope.
3A1A4H

. Iyers onepatop A : 2% — &% onpejeasiercs pageHCTEOM:

Ui 52 3 &
nl=(-13-2]-16&
1 54 2 &
Jokazars orpanntieHnocts oneparopa A, ouennts  ||A||, naiitn
A
. Ilpn KaKuX ay , ag,... CyIECTBYET OOPATHLI ONEPATOP K OEPATOPY
Ax = (€ ,a2bs, ...)., A:Z2 =27 Koraa A™' menpepoigen?
d
. [Ipoeeputs, 4T0 OnEpaToOp mtd)d)epemmposamma—t- : CM0,1] —

C[0, 1] umeer npaesiii 06paTHELL, HO He HMeeT JIEBOro 0OPATHOTO.
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-1

10.

11

d
. Haiitn obparusiit oneparop k onepatopy — : X — C[0,1], rze

dt
X={zeCY0,1] : =(0)=0}.

Myers X ={zeC?[0,1] : x(0)==x(1)=0}. Haiiru obparusii
2

K onepatopy  — + A X = C[0,1], ecm on cymecreyer. s
KaKHX A cynecteyer obpaTtHbiil onepatop?

. Ilpn kakux A cymecrsyer obpaTHbl ollepaTop K olnepaTopy

(Az)(t) = / z(€)dE +A-z(t), A:C[0,1] = C[0,1]?

0

[Moctponts A~

. [Ipoeeputs, cyulecTByer jn HenpepbiBHBIT 0OpaTHBIl OllepaTop K

onepatropy A: @ — Z, ecan

ﬂ.) Az = (0* 6116’2.\- . -);

b) Ax = (6! 0y £2.~ 621 633 e )

c) Az = (& — &1, &+ £3, 26 — 261, 64,65, - )
d) Ar = (631 {lf{?ﬁ 641 657 aim ‘)'

.Myers  (Az)(t) = (t + Dz(t). (Bz)(t) = z(t*) — oueparopm B

C[0,1]. Yemy paeunt (AB)™!, (BA)™'?

. [yers A, B € L£(X, X). Hokazars, uto

a) ecom eymeersyior A™', B™'. 10 (AB)'=B'A7';

b) ecom ecymecreyior A™', (BA)™', 10 cymecreyer Bl
Viazanue. B™' = A(BA)™.

[yvers X — Ganaxoo npocrpanereo ¢ wopmamt || . |l u | . |2 .

Ecin 3 C, >0 makoe, uro C|zfl, < |lz]l, amm V z€ X, 10
3 C, <oo makoe, uto ||z = Cyllz]l, . V z € X. dokasars.

llyers A, B € L(X.X), npuuem cymecrsyer (I — AB)™..
Hokazars, uro cymecreyer (I — BA)™L.

Veazanue. (I — BA)™' =1+ B(I — AB)™'A.
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17. TEOPEMA XAHA-BAHAXA.
CHJIBHASA N CJIABAYA CXOJAMMOCTH

KOHTPOILHEIE BONPOCKH!

1. Chopmyanposars Teopemy Xana-Banaxa u ciejacTsus n3 Hee.

(S~

. ,Hﬂ.'l‘b olpejesieHs CHIAbHOI | ciaboil CXOAHMOCTH [HOCe10BATe/IBHOCTH

(byHKllllOHaJlOB, onpejlesieHHe c1aboil CXOMMOCTH Hnoc/e10saTe/1bHOCTH
/1eMEeHTOB.

. Cdopuynupopars Kputepiii c1aboil cXOANMOCTH N0CJIe10BATEeIbHOCTH

(i)yHKIlHOHBJIOB H 9JIeMeHTOB.

3A0A4H

. Haiiti Bee nunelinble HenpepbiBHbIe NPOJ0/KeHNs (DyHKIHOHAIA

1
flz)=4&4, z=&L€Er

Ha I[POCTPAHCTBO r ¢ COXpaHeHHeM HOPMBI, eciH !

PACCMATPHBAETCH ¢ HOPMOI

a) ||zl = (& + & + &)'*:
b) ||z]| = [&] + [&2] + [€3]
c) ||z|| = max(|&], |&], |€3]) -

. Haiitin Bee nunelinsle HenpepbiBHble NPOJAOIKeHIA (DYHKIHOHATA

fl)=&+&, =zer?, ||| =(&f + &)
Ha l]pOCTpaHCTBO l‘" C COX])&HEHIIGM HOprI, ecJin

a) p=1
b) 1< p< .

4 ,HOK&SRT!:, HTO [ocie10saTe/lbHOCTh d)_\’HKl[HOHaJlOB

by

F,(z) = /:r(t)e"" dt

-

cnabo exoaurea B L (=7, ), Ho CHIBLHOI CXOAMMOCTH HET.
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4. HOK&‘IKHTE, YTO CVIIECTBYET [10C/1e/10BATe/ILHOCTL KOHeYHBIX JIHHeTHbIX

kombunaunit gyukmonanos  Fi(x) = z(t), ooadmascs ciaabo
1

dbyukmpuonany  F(z) = [z(t)dt  (dyuxkuuonans onpejesens

0
B [POCTPAHCTEE C[0.1]). Hmeeres s nociesoBaTelbHOCTS,
exo/sanes 1o Hopye?

5. Ilyers

F(z)=n- [.1: (i) +zx (—l) - 2:1:(0)] 3 F(z)=0.
n n

Mokazars, 4ro nocaeosarenstiocts {F, }

a) exoanres o wopye k. F g CW[=1,1];
b) exoaures cnabo k. F g CW[—1,1], Ho He exoauTest CHABHO;
¢) He exoautes jgaxke ciabo g C[—1,1].
Vieazanus.
(1) Henoavzosamn dopmyay Teiiaopa.
(i) Ouenumsn wopmne  ||F,|| enuzy:
4

1
1, ecau t>—.
n

()= nt, ecau |t| < =3

-1, ecan t < ——.
n

\
(i) MMoxazams, wmo nocaedosameavnocms {||F, ||} neozpanuvena.

6. Ilyers

Fi(x) =n?- [x (%) on (—%) - zx(o)] . F@)=2"0).

Mokazars, 4to nocaegosarensiocts {F,}

a) exoqnres k. F no wopye 8 C¥[—1,1];
b) exomutes cnabo k F g C%[=1,1], 1o He exoautest citbHO;

¢) He exoauTes jgaxe caabo 8 C'[-1,1].
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T

8.

9.

Jokasarb, 4TO cj1abasi CXOAUMOCTb B #  CH/IbHEe IOKOOP/AHHATHOI
CXOTHMOCTH.

9
Kakue 13 nociegopareibHocTell exoaqares ciibHo, caabo s ¢ 7

n—1
P | e R
N o/ 2 S |
d)x"=(0“"»~0= . )
~~—— n+1 n+2

n
e) z, = (1,....1. l ! ,...):

. 1 1
t)l‘u—(;r n+l.~"')'

Heenenopate Ha cIbHYIO H c1a0VI0  CXOAMMOCTH  Cieayioutie
nocaejosatenbuocti & L0, 1):

a) E,{t)y =1%;

vn, ecm te€ [(), 2
b) In(t) = l
0. ecin t€ (— 1
n
c) x,(t) = V™,
d) z,(t) =sin(t Inn);
e) x,(t) = cos(n’t) :
f) zult)= m(e"t)
1
\/ﬁ (l—nt), ecm te |0, =}
g) zalt) = g
0, ecn te | —,1
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10

—

o

o

h) z,(t) = t" — t*+;

1

2n(l —nt), ecn te€ [0, —

i) z,(t) = g
0, eciu te 1

5

oy
n
. Myers nocnepoparensuoers  {r,} € H caabo exogures K .

Hokazarb, uro {r,} Ovaer cxXoauTbest CHILHO NPH  BHIIOJIHEHHH
0/IHOIO U3 VCIIOBHIL:

a) [|lzall = ||zl ;
b) lzall < fl=ll ¥ n>No:
c) lim ||z, < ||zl .

n—oc

18. COIMPAZKEHHBIE OITEPATOPBI
KOHTPOILHBIE BONPOCH!

. JaTs onpeaenenns conpsizKeHHOro 0NepaTopa K JIHHelIHOMY HelpephiB-

HOMY OHEpPATOpPY B HOPMHPOBAHHOM M I'MILOEPTOBOM IIPOCTPAHCTBAX.

. Kakas ceazb MeZK/1Y CONPsAZKeHHBIM ONePpaToOpoOM B H n CONPsZKeHHbIM

OIePATOPOM B HOPMHPOBAHHOM IIPOCTPAHCTBE, KOIJla B KauyecTee
HOPMHPOBAHHOTO [IPOCTPAHCTEA PACCMATPHBACTCH

. [epeuncinTts croiicTBa CONPSAKEHHOTO ONEPATOPA.
340441
. Haiitin conpsiokennslii onepatop K omepatopy A : z* — g™,
OIPeAEISeMOMY PABEHCTBOM
U @y Ay cee Iy, &
| _ ay  ap cee Gy, &2
nm (LT (P ] ‘e Ay E"

. Haiimu conpsizkenustit onepartop K npoekropy P:H — L. rae L —
3aMKHYTOe nojnpocrpancteo 8 H.

. Haiiru conpszkenusiit oneparop k onepatopy A : X — X, ecm
a) X=72, Azx=(0,6,&,...);
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I):' X=¢e Ax = In).s_{ N nJ.-[SJ.-[ g o0 | 3

c) X=4¢ Az = (5, .y £y 0,0;..2)3

d) X=¢ Azx=(0,..., 0.£.0,0,...), lep<oo;
e Ea By

e) X=¢ lr = (£,61.84,&....)

f

f) X = L*0,1), (Azx)(t) = [=x(£)dE;
)

g) X = L*0,1), (Azx)(t) = z(t*);

x(t), ecn 0<tf< A\,
by X=E5000) Gl =4 B
0, eccim A<te<l,

rjae A€ (0,1) — duxkcnpopannoe 1HEAO;
1) X=H, Axr=(z,y)-2z. rae y.z € H — duxcuposaHnsi;

I
X =L1%0,1), (Ax)(t)= [tz(s)ds.

1)
0

4. [lyers oneparop ¢ : L(X)Y) —- L(Y'.X?) OIpe/IeIHeTCs
PABEHCTBOM b(A) = A'. rje X ¥ HOPMHPOBAHHBIE
[IPOCTPAaHCTEA. Hokazate, uro & HellpepbiBeH.

5. Hokazars, ywro ecm A € L(X,)Y) un A1' e L(Y.X), 7o
cymecreyer (A*)~' € L(X'.Y"), npuuén (A*)' = (A7)

6. [lyers X pediekciBHOe GAHAXOBO [POCTPAHCTEO. ¥
Hopmupoeanioe, A € L(X,Y). Hokazars, uro (A*)" = A,

Kak onepatop uz X 8 Y.

Kputepun onenxkn PI'P:

1 - OIICHKA «3auYTCHO» BBICTABIIICTCA CTYACHTY, €CJIN HET 3aMEUYaHuM U €CJIU UMEIOTCS He-
CYIICCTBCHHBIC 3aMCUYAHUSA;

2. -OlCHKA «HEC 3a4YTCHO» BBICTABJISACTCA B OCTAJIBHBIX ClIydadX.

5. YueOHo-MeTOAMYeCKOe U HH(OPMALMOHHOE 00ecnedeHne TUCIUTITUHBI

5.1. IlepeyeHb OCHOBHO W AONOJHUTEIbHON y4eOHOM JINTepaTyphbl, HeO0OX0AMMOM 1151
0CBOCHUSA NUCHUIIJIMHBbI

OcHoBHas1 uTEparypa

1.  Kommoropos A. H., ®omun C. B. DnemenTsl Teopun QyHKIMHA 1 GyHKIHOHATIBHOTO aHAIH-
3a. MI'Y um. M.B. JlomonocoBa M.: ®u3matiur, 2009. https://e.lanbook.com/book/2206

Jlono/THUTeIbHAS JIUTepaTypa

1. Jlroctepuuk JI. A., Co6oner B. . Kparkuit kypc ¢pyHKIIMOHANBHOTO aHayim3a. M3marenscTBo:
Jlanb, 2009. https://e.lanbook.com/book/245

2. Cemuna I'M., [lanuenkoB W.B.. Psaner ®ypwe. IlpeoOpazoBanust Dypwe. IIpakTukym.
N3n.:MUCHUC, 2018
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https://e.lanbook.com/book/2206
https://e.lanbook.com/book/245

3.

4.

Tpenorun B.A.

O yHKIIMOHATBHBIN

aHaJn3:

http://biblioclub.ru/index.php?page=book&id=82613.
Jlebener B.W..OyHKIIMOHANBHBIM aHAU3 M BBIYHUCIUTENbHAS MareMaruka: ydeOHoe mocobue. M3marensctBo: DOU3IMATIIUT, 2005
http://biblioclub.ru/index.php?page=book&id=68363.

5. BonikoB B. A.. Pagsr @ypore. UnTerpanbsabie npeodpasoBanus @ypee u Pagona: YuebHoe noco 6ue. M3a-Bo Ypansckoro yHusepcurera, 2014.
http://biblioclub.ru/index.php?page=book&id=276566

YUEOHUK.

M3narenncTBO:

OU3MATIIAT,

0HHO-TCJICKOMMyHI/IKaIII/IOHHOﬁ CeTHn «I/IHTepHeT» U IIPOrpaMMHOro 06ecneqeﬂml, HCOﬁXOHI/IMbIX OJI1 OCBOCHUSA JUCHUITIIMHBI
A. Pecypcel «MHTEpHET»

1 | DuekTpoHHO- CoOcTBeHHass  2JieK- | ABTOPH30BaHHBIN Perucrpanus B bu6- https://elib.bashedu.ru/
OnoOIMoTeYHas CucTeMa TPOHHAasA ounbnmoreka JOCTYIl II0 HapoJIF0 U3 | JUOTEKE bamly,
«3b baml'V» YUEOHBIX 1 HAYYHBIX _ | mo6o# Touku cetr UH- | mambHEWINN — JOCTYI
SNCKTPOHHBIX H3MAHUM, | 1oypyor U3 J1I000H TOYKH CETH
KOTOPast BKIIOYACT H3- Vireprer
JIaHUs MIperoiaBaTelieit
bamly
2 | DIEeKTpOHHO- [TomnotekcroBass B/l | ABTOpH30BaHHBIH Perucrpanus u3 cetn http://www.biblioclub.ru
O6ubnmoTeuHast CUC- | yueOHBIX W HAy4HBIX | JIOCTyN o mapoito u3 | baml'y,  nganpheiimmii
TeMa «YHUBEPCUTET- ANEKTPOHHBIX U3AaHUN | MO0 Touku cetu MH- | noctyn u3 jr000i ToUkH
CcKai Gubmuorexa TEPHET cetu MHTEpHET
online»
3 | DaekrpoHHO- [MomHOTEKCTOBAS B/l | ABTopu3oBaHHBII Perucrpamus u3 cetu http://e.lanbook.com

OuOJIMOTEYHAs CUCTEMA
A31aTenbCTBa «JIaubpy»

YU4€OHBIX M  Hay4YHBIX
DIIEKTPOHHBIX U3JaHUN

JIOCTYII TI0 TMapoJIio W3
Jr000M Touku cetu UH-
TEpHET

baml'V, pmanbHeMmmit
JOCTYNl U3 I0OOW TOY-
KH CETH

B. IIporpammHoe obecnieueHre, HEOOXOAUMOE ISl OCBOSHUS TUCITUTIIIHBI

2002

5.2. Ilepeuennb pecypcoB HHpOpMaLH-

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jorosop Ne104 ot 17.06.2013 r. JInuen3uu 6eccpovHbIe.
2. Microsoft Office Standard 2013 Russian. {orosop Ne 114 ot 12.11.2014 1. JInniensun 6eccpodHsle.
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http://biblioclub.ru/index.php?page=book&id=276566
https://elib.bashedu.ru/
http://www.biblioclub.ru/
http://e.lanbook.com/

6. MaTepnaﬂbno-TexnnquRaﬂ 6333, HeOGXO}II/IMaH AJIA OCYIIECTBJICHUA 06pa30BaTeJ’ILHOr0 nmpouecca mo TMCuuIlJInHe

HaumenoBanue
CrenraJIn3upoOBaHHBIX

ayIMTOpPHUii, KaOUHETOB,

Buj 3ansaruii

Oo6opynoBanue

IIporpammHoe o0ecnieueHue

JabopaTopuii
Aynuropun Ne 517, Ne523, Jlekuuu Ne517: Vuebnast mebeib, OCKa HaCTEHHAst MEJIOBas, 1.Windows8Russian.WindowsProfessional
Ne531 MynbTUMeana-mpoekrop Sony VPL-EX120, XGA, 2600 ANSI, | 8RussianUpgrade./JoroBopNel04ot
3,2 kr, 3KpaH HacTeHHbI# ProjectaSlimScreen 200*200 17.06.2013r.JInnien3unbeccpouHble.
cmMatte White, moTonouHoe KperieHue 1yis npoekropa, focka | 2.MicrosoftOfficeStandard2013Russian.
aynurop. J{A32. JoroopNel140112.11.2014r.JIunieH3un 6eccpoUHbIC.
Ne523: Vuebnas mebelib, T0CKa HACTEHHAs] METOBast
Ne531: Yuebnas mebelib, oCKa HaCTEHHAs MeIoBas,
MynsTEMeana-tipoekrop Sony VPL-EX120, XGA, 2600 ANSI,
3,2 KT, MOTOJIOYHOE KperwieHne st mpoekropa (2101068302),
Jocka ayaurop. JA32.
Aynuropun Ne 517, 526, 528 JIaGopaTtopHbie Ne517: YuebHas mebernb, TOCKa HACTEHHASI MEJIOBas, 1.Windows8Russian.WindowsProfessional
RAHSITHS MynsTEMeana-tipoektop Sony VPL-EX120, XGA, 2600 ANSI, | 8RussianUpgrade.JoroBopNel04oT

3,2 kT, 3KpaH HacTeHHBIH ProjectaSlimScreen 200*200
cmMatteWhite, moTos04HOE KpeIuieHne AJis MPOeKTopa, J0CKa
aynurop. JIA32.

526, 528: YuebHas Mebenb, 10cKa

17.06.2013r.JIumeH3unOecCpoIHbIE.
2.MicrosoftOfficeStandard2013Russian.
HoroBopNel 140112.11.2014r.JIunieH3un GeccpoyHbIe.

Aymutopun Ne 523, 526, 528

I'pynnosele u

WHAWBUAYaAJIbHBIC

VYuebHas Mmebenb, J0cKa
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KOHCYJIbTallun

YuraneHblii 3a11 Ne2 (husuko-

MaTeMaTHIECKUI KOPITYC)

CamocrosrenpHas

pabora

YueOHas Mebenb, yaeOHO- YueOHas Mebelb, yaeOHo-
HaTJITHBIE TIOCOOMS, CTEH] 110 TTOKapHOH 0€30MaCHOCTH,
MOHOOJIOKH CTallMOHApHBIC — § IIT, IpUHTEp — | IIT., CKaHep —

1 mT

1.Windows8Russian.WindowsProfessional
8RussianUpgrade.JoroBopNel040T
17.06.2013r.JIunien3undeccpovHbIe.
2.MicrosoftOfficeStandard2013Russian.
HoroBopNel 140112.11.2014r.JIuuenzun

OeccpouHbIe.
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[Tpunoxxenue 1

®EJIEPAJIBHOE TOCY IAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIbBHOE YUPEXIEHWE BBICIIEI'O OBPA3OBAHUA
«BAIIKMPCKMU T'OCYJAPCTBEHHbBIM YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

JTUCIUIUIMHBI _JIONOJHUTENIbHBIC I1aBbl D YHKIIMOHATBLHOTO aHanM3a Ha 4  ceMmecTp

(HauMEeHOBaHWE JUCITUTIIIMHBI)
oyHas

(dhopma 00ydeHust

Bun padorsl O0BeM THCHUILTAHBI
O6mas TpynoemkocTs nuctuiuimabl (3ET / gyacoB) 5/180
Y4eOHbIX YacOB Ha KOHTAKTHYIO pabOTy C MpenoiaBaTeiem: 55,7
JIEKIIUH 18
NPaKTUYECKUX/ CEMUHAPCKUX 0
71a00paTOPHBIX 36
Apyrux (TpyNIoBasi, HHANBUIYaJbHast KOHCYJIBTAIUS U WHBIE BUIBI Y4e€OHOM
NesITeNbHOCTH, IPeAyCcMaTpHUBaroIue padboTy 00yJarouuxcs ¢ npenojanare-
JIeM) 1,7
VY4eOHbIX YacOB Ha CAaMOCTOATENbHYIO paboTy obydatouiuxcs (CP) Bkitoyast
MOJITOTOBKY K 9K3aMEHY/3a4eTy 89,5
Y4eOHbIXUaCOBHANOATOTOBKYKIK3aMeHYy/3a4ueTy/ iudpepeHinpoBaHHOMY3aueTy
(KonTpoun) 34,8

®opma(bl) KOHTPOJIS:
AK3aMeH 4  cemecTp
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®dopma TEeKyIEero

dopma u3yyeHHs] MaTepUaIOB: JIEKIUH, OcHoBHas u KOHTPOJISI
IIPAKTHUYICCKUEC 3aHATHSA, CCMUHAPCKUEC 3aHSTHS, AOIIOJTHUTCIIbHAS 3a1aHus 110 yCIIeBacMOCTH
Ne nabopaTopHbIe pabOThI, CAMOCTOSTENIbHAS paboTa U JuTeparypa, . (KOJJTOKBUYMBHI,
wn Tema u conepxkanue 1Py 0eMKOCTS (B Hacax) peKOMeH/TyeMas CaMOCTOSITENILHOM KOHTPObHBIE
paboTe CTyIeHTOB
cTyaeHTam (HoMmepa paboThI,
U3 CITUCKA) KOMITbIOTEPHbBIE
JIK [TP/CEM JIP CP TECTE! ¥ T.IL)
1. | O6ume psabsl Pypbe B 4 9 22 Ocu.[1],[2] JHomn. [3], rn.1,m.1.1- | KonTposbhas
€BKJIHI0BBIX Hon.[1]-[6] 1.2; pabora, JOKIa
NPOCTPAHCTBAX. ynp.1.1-1.5
EBkimmgoBb1
IPOCTPAHCTBA.
Onpenenenue.
[Ipumepsr
OpPTOTOHANILHBIX
6asucoB. Teopema 00
OpPTOTOHANIU3ALIUH.
Papawr Dypre 10
3aJJaHHOM
OPTOHOPMHPOBAHHOMN
cucreMe. 3ajgada o
HAWTY4IIEM

npubnmxenuu. IlonHble
U 3aMKHYTBIE CHCTEMBI.
HepasenctBo beccens.
PaBenctBo [Ilapceais.
[Tonnbie €BKJINOBbI
npoctpaHcTBa. Teopema
Pucca-®umepa.

Kpurepuit ITOJTHOTBI
OPTOHOPMHUPOBAHHOU
CHUCTEMBI.
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IIpocTpancrBa
CYMMHPYeMBbIX
byHkumii.
Onpenenenue u
CBOICTBa MPOCTpPAHCTBA

L, (X,n). Tonnora.
Bcrony IIJIOTHBIE
muoxkectsa B L, (X, 1)

CemnapabenbHOCTb.
Ornpenenenue u
OCHOBHBIC CBOWCTBa
MIPOCTPAHCTBA

L,(X,u). Tonnora,

cenepabenbHOCTb.
Cx0IMMOCTh B CpeHEM
KBaJPaTHIHOM, B
CpeZHEM, paBHOMEpHas
CXOJIUMOCT,
CXOAMMOCTh IO Mepe,
noutu Bcroay. CBs3b
Mexy HuMU. [Ipumepsl
TUIS cllyyaeB

u(X) < oo,
uw(X)=o0.

23

Ocu.[1],[2]
Hom.[1]-[6]

Hor. [3], rn.1,1.3;
ynp. 1.6-1.11

KonTponbsHas
pabota, ToKIan

OpToronajabHbie
cucreMbl (YHKUMH B
L,. Psaabi no
OPTOrOHAJIBLHBIM
CHCTeMaM.
Tpuronomerpuueckas

22

Ocn.[1,[2]
Jor.[1]-[6]

Hom. [3], r1.2, 2.1-
2.3;
ymp. 2.1-2.5

Jlokmang
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cucrema B L,[—m; 7],

Knaccuueckuii psijg
Dypbe. PopMyIIbI I
K03 PHUITUEHTOB.
CxogumocTsb B

L,[—7; ] psna ®ypse.
TpuronomMeTprdyecKue
cucremsr B L,[0; 7] .

Pan @ypee B
KOMIUTIEKCHOU (hopme.
MHorousneHnsl
Jlexanpa.
MHorourneHsl,
OpPTOTOHAJILHBIE
OTHOCHTEJIBHO JaHHOT'O
Beca. MHOTOYJICHBI
YeOnImena.
OptoroHanbHbIi 06a3uC
B [IPOCTPAHCTBAX

L,[—o0;+0] u

L, [0;+oc].
MHoroueHbsl DpMHTa U
Jlareppa. CucreMbl

Xaapa.

YcioBus CXOAMMOCTH 22,5 OcH.[1],[2] Jomn. [3], .2, 2.4- | noknan
psina ®@ypbe. Hom.[1]-[6] 2.5;

JlocraTouHble yClIoBUS ymp. 2.6-2.14

CXOOUMOCTH psaaa
®Dypbe B TOYKE.
VYcnoBust paBHOMEPHOU
CXOJMMOCTH psizia
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®dypbe. Teopema
Oeiriepa. [lonHoTta
TPUTOHOMETPHUECKOMN
cucremsl. Teopema
Beitepmtpacca

Bcero uacos:

18

36

89,5
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