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1. lesab ocBoeHMsI JUCHMILIUHBI

Llesib — OCBOUTH MPOCTEUIIINE METO/IbI PEIIeHUs] HEKOPPEKTHBIX (10 Asamapy) ¥ 0OpaTHBIX
3a/1a4y MaTeMaTHIECKON (DU3UKHU.

3anaumu:

1. Ionyuuts npeacTaBieHUe O MPAKTUYECKUX 3aJjauax HAyKU U TEXHU-KU, MaTeMaTH4eCKOoe
pEelIEHNE KOTOPBIX SIBIISIETCS HEKOPPEKTHBIM B CMbICIIE Alamapa;

2. OcBOHWTHh MaTeMaTHYECKUH amnmapar, HEOOXOUMBIH /T PEIICHHS TAKUX 3a71a4,

3. TomyuyuTh HaBBIKM KOMIIBIOTEPHOTO MCCIIEI0BaHHUS OOPAaTHBIX 3a-7a4, HEKOPPEKTHBIX O
Anamapy, HO KOPpeKTHBIX 10 THXOHOBY.

2. Mecrto aucuuniaunbl B crpykrype OIIOII BO

Jannass npucuuruinHa (yuyeOHBIH Kypc) OTHOCHTCS K BapHaTMBHOM dYacTd, OJIOK
00513aTeNbHBIX TUCIMILIHH.

Juctunnueel, yueOHbIe KypChl, HA OCBOGHMH KOTOpBIX Oa3upyercs JaHHas TUCIUILIMHA
(yueOHbIN Kypc) — JnuHelHas anrebpa, MareMaTWYecKHil aHaiau3, (YHKUMOHAIbHBIM aHajus3,
muddepeHInanbHble ypaBHEHUS

Jucuumuineel, ydyeOHble KypChbl, Ul KOTOPBIX HEOOXOJIMMBI 3HAHUS, yMe-HHs, HaBbIKH,
npuobperaemMble B pe3yJbTaTe M3yUeHUs NaHHOW NUCHUIUIMHBI (Y4eOHOro Kypca) — BBIITyCKHast
KBaJM(pHUKAIIMOHHAsA padoTa.

3. [InanupyemMble pe3yJbTaThbl 00y4eHHsA

dopmupyemMble H

KOHTPOJIMpyeMble NHaukaTopbl J0CTHXKEHUS
. I[lnanupyembie pe3yabTaThl
KOMIIeTEeHIIUH KOMIIeTEeHIIHIA
o0yueHust
(xom m (K01 1 HAUMEHOBAHUE)
HalMEHOBAHME)
OIIK-2 OI1K-2.1 3HaeT: MaTeMaTHYeCKHe | 3HATh: OCHOBHBIC METO/bI
Crocoben OCHOBBI MIPOrPAMMHMPOBAHHUS U S3BIKOB | PEIICHHS HEKOPPEKTHBIX 3a/aY.
UCIIOJIb30BATh Y | [IpOrpaMMHPOBAHHS, OpPraHM3alMH 0a3 | YMETh: HCIONB30BATh HaliICHHBIC
aHaHTI/IpOBaTB JTAHHBIX u KOMHBIOTepHOFO n HOJ'Iy"ICHHBIC JAHHBIC OJIA
C CCTBVYIOIITHUC
yi yiom MOJICIUPOBAHUS; MartemaTtuueckue | 1CC/ICAOBAHIA 1 PELICHNA
MATEMATUYCCKUC Hay'-IHbIX nu HpaKTI/I'-IeCKI/IX 3a1a4
METOJIbI OIICHKHM KauyecTBa, HaJACKHOCTH
METOABL 1~ CHETEMBT u s dexTuBHOCTH IIPOrPaMMHBIX Braners: criocoGHoCTSI0
HpOl"paMMI/IpOBaHI/ISI . p p I/IHTepHpeTI/IpOBaTL HOJ'IyquHBIe
mist paspaborku  u | UPOAYKTOB, MATCMATHHCCKHC MCETOABL | pppre o cootBeTcTBYIOMIIM
pcannzaniu OpTaHHU3alnH MH(OPMAIHOHHOM Hay4YHBIM HUCCJICAOBAHUSIM
AITOPUTMOB  PELICHUS 0€30MacHOCTH npu pa3pa60TKe u
NPUKIIAJHBIX 3a1a4 JKCIUTyaTaIluu MIPOrPaMMHBIX
MPOJIYKTOB u IPOrPaMMHBIX
KOMIUIEKCOB.
OIIK-2.2 VYmeer HUCIIOJIL30BaTh
STOT ammapaT B HpodecCHOHATBLHOMN
NEeATEIILHOCTH.
OIIK-2.3 HNwmeer HaBBIKU
MPUMEHCHUS TAHHOT'O
MaTeEMaTUYECKOI O amnmapara npu

pELICHUH KOHKPETHBIX 3a/a4.




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILINHBI

DopMbI TEKYLLIET0

Bun . KOHTPOJIA
. HaumeHoBaHue TeM 3aHATHI
Monayas (pa3zaen) | yueOHOM N Cemectp | O0bem, 4. baaabl | UHTEepakTHB, 4. (HauMeHOBaHUe
(y4eOHoi1 padoThI)
paﬁoTbI OICHOYHOI'0
CpencTBa)
Paszoenl. JI Tewma 1. [Ipsmble 1 oOpaTHBIC 3a1a4K - - Bomnpocsl k 3auety
Beenenue. [lonstue MaTteMaTndeckoil pusnku. KoppekTHoCTh 3a1aun 5 b Nel-4
0 KOPPEKTHBIX U o Anamapy. [IpuMeps! HEKOPPEKTHBIX IO
HEKOPPEKTHBIX Anamapy 3a1ad.
Bajadax. IIp Tewma 1. [Ipsmeie u oOpaTHBIC 3a1a9U - - Bomnpocsl k 3auety
MatemaTnieckoit pusnku. KoppekTHOCTh 321241 Nol-4
o Anamapy. ITpuMepsl HEKOPPEKTHBIX IO 5 2
Anamapy 3anay.
Paszoen 2. JI Tema 1. HopmMupoBanHbie, METpUUYECKUE U - - Bomnpocsl k 3auety
M30paHHbIe pa3aemnsl eBKJIMJIOBBI (DYHKIIMOHAIBHBIC TIPOCTPAHCTBA. Ne 5-22
(DYHKIIMOHAILHOTO [IpumeHeHune pa3nMYHBIX HOPM B BBIYUCIIUTEIBHOM 5 2
aHaIM3a C MaTeMaTHUKeE.
VPHITOCHIAMH K IIp Tema 1. HopMupoBaHHbIE, METPHUYECKUE U - - [IpakTrueckoe
BBIYMCIIUTEIBHON
€BKIIUOBbI (DYHKIIMOHATIBHBIE POCTPAHCTBA. 3amanue Neol
MATCMATHICE [IpumeHeHue pa3nuyHbIX HOPM B BEIYUCIUTEIBHON 5 2 Bomnpock! K 3adety
MaTeMaTHKe. Ne5-10
JI Tewma 2. JIuHeWHBIC OMEPATOPHI B THIBOSPTOBBIX - - Bomnpocs! k 3auery
npoctpancTBax. [Ipumepsl: muHeHBIC AUdhe- Ne 25 -28, 31 -34
pEeHIMAIBHBIE K HHTETPAJIbHBIE ONEPATOPHI. 5 2
IIp Tewma 2. JIuHeWHBIC OMEPATOPHI B THIIEOSPTOBBIX - - [IpakTryeckoe
npoctpancTBax. [Ipumepsr: muHeHBIE AU he- 5 2 3ajanue No2
pEeHIMAIBHBIE K HHTETPAJILHBIE OMIEPATOPHI.
Pasoen 3. J Tema 1. Ilpsimas u oOpatHas 3axava Lltypma 5 4 - - Bompocs! k 3agery
HekoppekrHbie —JTnyBusis No 41,42




DopMbI TEKYLIET0

Bun . KOHTPOJIA
. HaumeHoBaHue TeM 3aHATHI
Monayas (pa3zaen) | yueOHOM N Cemectp | O0beM, 4. baaabl | UHTepakTHuB, 4. (HauMeHOBaHUeE
(y4eOHoi1 padoThI)
padoTbI OLICHOYHOI'0
cpeacTBa)
3azaqu it nug- IIp Tema 1. Ilpsimas u oOpatHas 3amaqa Lltypma 6 [IpakTnueckoe
(pepenumanbHbIX —JInyBuILIst 3aganue No2
OIIEpaTOPOB BTOPOIO | J] Tema 2. Ilpumeps! BEIYMCIEHUS CIIEKTPa - - Bomnpocs! k 3auety
1opsAaKa. oneparopoB. JIUCKPETHBIN CIEKTP onepaTopa 5 6 Ne 35 -40
HItypma — JInyBHILUI: METOZ «CTPETBOBD)
IIp Tema 2. ITpumepsl BRIUUCICHHS CIIEKTPa - - [IpakTiueckoe
onepaTopoB. [MCKpeTHBIN CIEKTp omnepaTopa 5 8 3amaane No3
HItypma — JInyBWILIIS: METOH «CTPEIBOBD)
Pazoen 4. JI Tema 1. HeBszka, ee MuauMuU3anus. I pagueHTHBINH - - Bormpocsr k 3auery
Mertop! pereHus METO/] TOUCKA IKCTPEeMyMa (DYHKIIMHA MHOTUX 5 4 Ne 48,49
0OpaTHBIX 33124 HEePEMEHHBIX
Ip Tema 1. HeBs3ka, ee MuaMMH3anus. I'patueHTHBII - - Bomnpocs! k 3auety
METO/ TOUCKA IKCTpeMyMa (HYHKIIMH MHOTHX 5 4 No 48,49
IIEPEMEHHBIX
J Tema 2. Teopust BO3MYIIEHUH IS CIEKTPAIbHON 5 2 - - Bomnpocsl k 3auety
3agaun [typma — JInyBuis. No 43 -47
IIp Tema 2. Teopus Bo3MyIIEHUN IS - - IIpakTueckoe
criekTpanbHo# 3amaun [Itypma — JInyBuis. 5 ) 3aganue No4
J Tewma 3.Pemenne obparnoii 3amaqn Lltypma — - - Bomnpocsl k 3auety
JInyBUILISE METOJIOM 110100pa. MUHUMHU3AIIHS 5 2 No 50 -54
HEBSI3KH TPAIUEHTHBIM METOJIOM
Ilp Tema 3.Pemenue obparnoii 3amaun Hltypma — - - [IpakTrueckoe
JInyBusist MmetoioM nogoopa. MuHumMu3anus 5 2 3agaHue NeS

HEBA3KU I'PaIUCHTHBIM MCTOAOM




DopMbI TEKYLIET0

roMorpaduu u
METOJIBI X PEIICHHS

KOMITBIOTEPHON TOMOTpauy K HHTETPaIbHOMY
YPaBHEHHUIO

Bun . KOHTPOJIA
. HaumeHoBaHue TeM 3aHATHI
Monayas (pa3zaen) | yueOHOM N Cemectp | O0beM, 4. baaabl | UHTepakTHuB, 4. (HauMeHOBaHUeE
(y4eOHoi1 padoThI)
paﬁoTbI OICHOYHOI'0
CpencTBa)
Pasoen 5. JI Tema 1. KomnakTtHsle onepatopsl. CBoOICTBa - - Bompocs! k 3auery
HexoppekTHbie COOCTBEHHBIX YHCEJI BIIOJIHE HEMPEPHIBHBIX OIle- Ne 23,24,29,30
3a/1a4y U1 BIIOJIHE paTopoB (Ha mpuMepe UHTETpaTbHBIX). OCHOBHBIE
HETPEPBIBHBIX MOJIO-KEHNUS TEOPUH WHTETPAIbHBIX YPaBHEHUH 5 2
MHTErPaJIbHBIX Opearonpma.
OIIepaToOpOB.
IIp Tema 1. KomnakTtHble onepatopsl. CBoOlCTBa - - Bompocs! k 3auery
COOCTBEHHBIX YHCEI BIIOJTHE HEMPEPHIBHBIX OITe- Ne 23,24,29,30
paTopoB (Ha mpuMepe UHTEeTpabHBIX ). OCHOBHBIE 5 o)
MOJIO-KEHHUS TEOPUH WHTETPAIbHBIX YPaBHEHUH
®penronapMma.
JI Tema 2. HeKOppeKTHOCTE TIPH PEIICHUH - - Bomnpock! k 3auety
WHTETpabHOTO ypaBHEeHHsI Ppearonpma nepBoro Ne 55 - 62
pona. CrocoObl pemeHnss HeKOPPEKTHOH 3a1auu
IIPH PELIEHUH UHTETPAIILHOIO YPABHEHMUS 5 2
®penrospMa nepsoro poaa. Ilepenarounas
¢yukus. AnroputM Jlangsebepa.
IIp Tema 2. HeKOppeKTHOCTh TIPH PEIICHAH - - Bomnpock! k 3auety
WHTETPabHOTO ypaBHeHHs Ppearonpma nepBoro Ne 55 - 62
po-na. CriocoObl peneHnst HeKOp-peKTHOH 3a1aun
IIPH PELIEHUH UHTETPAIILHOIO YPABHEHMUS 5 2
®pearonpMa nepporo poja. Ile-penarounas
¢yukusa. AnroputM Jlanasebepa.
Pasoen 6. JI Tewma 1. IlocTaHOBKa 3a1a4 KOMITBIOTEPHOM - - Bompocsl k 3auety
SBamaun tomorpaduu. IIpeodbpazoBanne Pamona. Cs3b ¢ Ne 63 - 67
KOMIIBIOTEPHOM npeoOpazoBanneM Dypne. CBeeHNE 3a0aun 5 4




DopMbI TEKYLIET0

Bun . KOHTPOJIA
N HanmenoBanue Tem 3aHATHI
Monayas (pa3zaen) | yueOHOM N Cemectp | O0beM, 4. baaabl | UHTepakTHuB, 4. (HauMeHOBaHUeE
(y4eOHoi1 padoThI)
padoThI OLIEHOYHOI0
cpeacTBa)
Hroro: 64

Oowas mpyooemkocms oucyunaunwt (yueonozo kypca) — 5 3ET.




5. O0pa3oBaTesibHbIE TEXHOJOTHU.

TpaguuuoHHbIE TEXHOJOTUHM. UYUTeHWE JeKUUW, MPOBEICHHE NPAKTUYECKUX 3aHATUA B
KOMIIBIOTEPHOM KJ1acce.

6. MeToandecKkue YKazaHud M0 0CBOCHUIO TUCHUIIJINMHBI
HCO6XOI[I/IMO PEryjisipHO HU3Yy4YaTb TeOpCTI/I‘-IeCKI/Iﬁ MaTcpuall, Hpe)ICTaBJ'IeHHLII\/'I B
JICKIIHUAX. HpaKTI/I‘IeCKI/Ie 3aJaHHuA OoNbIIeH YacThIO BBINOJHIIOTCI B BUJC CaMOCTOSITEILHOM

pa6OTLI, Ha KOHTAKTHBIX 4YacCaxX IMpOXOAUT HAOBOJAKA IMporpaMM, JACMOHCTpalusa pPe3yJibTaTa
nmpenoaaBaTe/iro, KOOHCYJIbTAallkH C IIPpEIIoaaBaTeJIeM, Caava HpaKTH‘IeCKOfI pa6OTLI.

7. OueHOYHBIE CPEICTBA

7.1. IlaciopT OLIEHOYHBIX CPEIACTB

Cemectp' Koxa koHTpo/IMpyeMoii KOMIIETeHINMH HauMeHoBaHue
(W1 ee yacTu) OLIEHOYHOI'0 CPEACTBA’

5 OIIK-2 Tecmoesvie 3a0anus No..1 - 5
Bonpocwi k sxkzameny Ne...1 - 67

7.2. TunoBbIe 3aIaHUsI HJIH HHbIE MATEPHAJIbI, HEO0OXO0IMMBbIE JIJIsl TEKYIIEero KOHTPOJIA

7.2.1. TunoBble npuMepnl 3aJaAHMI

[Tpaktudeckoe 3amanue Nel. AnmpokcuMarysi KyCOYHO-TIOCTOSTHHOM (PyHKIHEH KyCO4HO-
r1ajKkol (yHKIMH, 3aJJaHHOM Ha KOHEYHOM MHTepBajie. TOYHOCTh alNpPOKCUMAIMKM IO yKa3aHHOH
HOPME CUUTATh U3BECTHOM.

Tunosoi npumep 3a1aHUs

Ha otpeske [-1,1] mana pynkuus y(x) = 5(x2 — 1). AnnpokcuMHUpOBaTh JaHHYIO (QYHKITUIO
KYCOYHO-TTOCTOSTHHOM (T.€. IMOCTOSIHHOM Ha MOJIyMHTepBaiax [xi , xi+1), rae xi , 1= 1,.....M —
HEKoTOpoe pa3duenue otpeska [-1,1] ) dyHKIMEH. ANIpPOKCUMALIMIO  BBIMOJIHUTH €
OTHOCHUTEIIbHON TOYHOCTBIO €= 1% 1o Hopme npocTtpanctBa L2[-1,1].

Kputepuu onenku:
3auteHo - [IpencraBnena jaelicTByromias mporpamma Ha sizbike Python 3.X. Ipu 3amycke u
MOJIb30BaTEILCKOM BBOJIE UMCIIA € Mporpamma JoipkHa: 1. BeiBoguTh rpaduk gaHHON (PYHKIMH

' Ecnu Oucyunnuna peanusyemcs Heckonbko ceMecmpos, mo ceMecmpul yKasuleaiomcs 8 00O mauye no nopaoxy.
2Vkaszvleaiomes oyeHounvie cpedcmea O Kaxcooli Komnemenyuu & coomeemcmeuu ¢ Paszdenom 4 (npumeuanue: ne Kaxicoyio
KOMNEeMeHYUI0 MOJICHO NPOBEepUms GONPOCOM K 3ayemy/IK3AMeHy, m.e. He N0 KAadlCOOU KOMRemeHyuu Mocym Oblmb YKA3aHbl
60NPOCHL K 3a4emy/IK3ameHry; O0OHAKO 6Ce BONPOCHl K 3A4emy/IK3aMeHy 8 COBOKYNHOCMU OOJICHbL Oblmb YKaszanvl 6 epaghe
«Haumenosanue oyenouno2o cpeocmea).



y(x); 2. BeiBoguTh (B TOM ke Macuitade) rpaduk anmpokcuMupyoomei ¢yHkuuu; 3. BeiBoauTh
quciao M.

He 3aureHo — mporpamma He MpeJcTaBiieHa JIMOO HE paboTaeT/HE BBIBOJUT TpeOyeMbIX
BEJIMYMH.

[IpakTnueckoe 3amanue Ne2. BplunciieHHe IUCKPETHOrO cnektpa oneparopa Lltypma —
JlnyBunns B npoctpanctBe L2[a,b] B mpoctedimmx cnyyasx (koddduuumentHas ¢pyHkuus u(x) =
const) TpW 33JaHHBIX TPAHUYHBIX YCIOBHUSX, C 3aJaHHON TOYHOCTEHIO €.

Tunosoil npuMep 3a1aHus

Halitn coOGcTtBeHHble 3HaueHuss omepatopa L = -d2/dx2 — 4 na otpeske [-1,1] mpu
rpannuHbiX yenoBusax: W(-1) = W(1) =0 c orHocurenpHOI TouHOCTHIO € = 0.5%

Kpurepuu onenku:

3aureno - [IpencraBnena aeiicTByromas mporpamma Ha si3bike Python 3.X. Ilpu 3amycke u
MOJIb30BAaTEIbCKOM BBOJIE 4YHCIA € TMporpaMma JOJDKHA BBIBOJUTH COOCTBEHHBIE 4HCIA
CHeKTpanbHOW 3amaun Al...... An , TOe TOPSAIKOBBIA HOMEP N TOCJIEIHEr0 BBIBOJUMOTO
COOCTBEHHOT'O YHCIIa OMPEENIeTCs 33aJaHHOW TOYHOCTHIO (M1 COOCTBEHHBIX UHWCEN, HAYMHAS C
AT+1, MOXHO MCTIOJ30BAaTh M3BECTHHIEC ACUMIITOTHYECKUE (DOPMYJIBI) .

He 3auteHo — mporpamma He TpeJCTaBieHa MO0 HE paboTaeT/He BBIBOAUT TPEOYEMBIX
BEJINYMH.

[Ipaxtrnueckoe 3aganue Ne3. Breruncienue nuckperHoro cnekrpa oneparopa Iltypma —
JlnyBunns ¢ 3agaHHOM ko3 dunmentHoi ¢yHkimen u(x) B mpoctpaHcTBe L2[a,b] meromom
«cTpenbObl». ['paHnyHble yClOBUS 3aAaHbl. TOYHOCTh, ¢ KOTOpOHM 3anaHa GYHKOUS u(X) H
TOYHOCTbh, C KOTOPOI HE0OX0AMMO HAalTH COOCTBEHHBIE YHCIIA, CYUTATh U3BECTHOM.

Tunosoil npuMep 3a1aHus

Ha otpeske [-1,1] Haiitu co6cTBeHHBIe uncna 3afgauu [ltypma — JInyBuss

-d2y/dx2 +5(x2 - 1)y=Ay IIPHU BBINIOJHEHNUY IPAHUYHBIX YCIOBUI
dy/dx(-1) +y(-1) =0;  dy/dx(1) - 4y(1) =0 . Cuaurath, uto KOd(ULIHEeHTHAS
byHKIUSA u(x) = 5(x2 — 1) u3BecTtHa ¢ OTHOCUTENbHOM TO4YHOCTHIO el= 0.5% mo Hopme

npoctpanctBa L1[-1,1], coGcTBeHHBIE UncIa HaiiTH ¢ TouHOCTHIO €2= 0.8% .

Kpurepun oneHku:

3aureno - [IpencraBnena aeicTByromas mporpamma Ha si3bike Python 3.X. Tlpu 3amycke u
M0JIb30BATEIbCKOM BBOJIe uHcia €l (OTHOCHUTENbHOW TOYHOCTH, C KOTOPOM, MO MPEAION0KEHHIO,
u3BecTHa KodpduiuenTtHas GyHKOUS u(X)) U yucia €2 (OTHOCHUTENbHONW TOYHOCTH, C KOTOPOi
HeoO0xonuMo BbruuciuTs CY) mporpaMma J0JKHA BBIBOJUTH COOCTBEHHBIE YMCIIA CHEKTPAIbHOM
3aJa4ui (KOHEUHOE YHUCIIO YMCelN, JAJI KOTOPBIX HEJb3s, B CHIIy 3a/laHHOM TOYHOCTH, UCIIOJIb30BaTh
M3BECTHBIC ACUMITOTHYECKUE (POPMYIIBI).

He 3auteHo — mporpamma He mIpejcTaBieHa JIMOO HE paboTaeT/He BHIBOAUT TpPeOyeMbIX
BEJIMYNH.

[IpakTtuyeckoe 3aganue Ne4 BrplunciaeHre MONPaBOK K COOCTBEHHBIM YHMCIIaM OIlepaTopa
typma —JluyBmwins B mpoctpaHctBe L2[a,b] B mpocredmmx cioyyasx (koadduuueHTHas

¢yskuus u(x) = VO = const) npH 3aJaHHBIX TPAaHUYHBIX YCIOBHSX, C 33JJAHHOM TOYHOCTBIO €.

TunoBoii(ple) mpumep(bl) 3a1aHUs(Hif)



Haiitu monpaBku MepBOro mopsijka K HWKHEMY YPOBHIO criekTpa omepartopa Lltypma —
JIwyBums - d2/dx2  + VO , oOycnoBneHHsie  Bo3mymeHuem  f(x), Ha orpeske [a,b] mpu
BBHITIOJTHEHUH TpaHu4HbIX yenoBuid dy/dx(a) +2y(a) =0;  dy/dx(b) - Sy(b) =0 .

BapuaHTsr:
Vo = -2; a=-1; b=3,5. f(x) = 0,2 [0(x-a) - O(x-b) ](x-a)(x-b),
VO = -1,5; a=-25; b=1. f(x) = -0,32 [08(x-a) - O(x-b) ]sin(m(x-a)/(b-
a));
VO = -4; a=l; b=4,1. f(x) =0,23 [6(x-a) - O(x-b) ](x-a) 2(x-b)2,
Vo = -5; a=-4,3; b=0. f(x) = [0(x-a)- O(x-b) ] sin(n(x-a))(x-b),

Kpurepun oneHku:

3auteno - [IpexacraBnena neiicTByromias nporpamMa Ha si3bike Python 3.X. Ilpu 3amycke u
MOJIb30BATENBCKOM BBOJE YHMCIIAa N — HOMepa COOCTBEHHOIO 3HAYEHHWs — Iporpamma JOJDKHA
BbIBOAUTH: 1. CobcTBeHHOE 3HaueHue An; 2. IlompaBky mepBOro mopsjaka K 3TOMy COOCTBEHHOMY
3HAYCHHUIO.

He 3aureHo — mporpamma He IpeJCTaBiieHa JIMOO HE paboTaeT/He BBIBOJUT TpeOyeMbIX
BEJINYMH.

[TpakTrueckoe 3aganue NeS. CocTaBUThH MOAPOOHBINM anroput™M (OJI0K —CXeMy) peleHus
obopatHoii 3amaum Illtypma — JluyBwins Ha uWHTEpBajle MeETOAOM Toaoopa. Mcmomb3oBath
rpajiieHTHbIe MeTobl. CuMTaTh 3aJaHHBIMH 4yucia ¢l (OTHOCHTENbHAs TOYHOCTh, C KOTOPOMH, O
MIPEIMOJIOKEHHUIO, TOJKHA OBITh HaliieHa KoddduimeHTHass QyHKIus u(x)) U €2 (OTHOCHTEIbHAs
TOYHOCTh, C KOTOPOW, IO TMPEINOJIOKECHHIO, 3aJaHbl COOCTBEHHBIC YHCIa W HOPMHPOBOYHEIC
KoduImeHTsl). YKa3arhb, IS KaKMX 4acTei OJOK CXEeMBI y Bac €CTh TOTOBBIC MPOTPaMMBbl (U3
MPEIBITYIINX MPAKTHYSCKUX 3a/TaHNN ).

Kpurepuu oneHku:

3ayTeHo — MpeJCcTaBlieHa aKTyalibHas OJIOK — cxema B Buae ¢aitna B dopmare .pdf
(pemakTupyemMoro, He ckKaH-Komusi pucyHka!) smbo B ¢opmare MS Word. OOGyuarommiicst
JIOJDKEH OTBEYATh Ha BOIPOCHI MpEMoJaBaTelsi O HA3HAYEHUH TOTO WJIM MHOTO OJoKa U HuX
B3aMMOCBSI3H.

He 3aureHo - OJ0K-cXeMa He MpelcTaBlieHa; 00yJaroNIuiics He 3HaeT Ha3HAYCHNUE TOTO WIIH
uHOro Ojoka B cxeMe (XOTs Obl OAHOro); OJOK-CXxeMa He akTyaslbHa (T.e. €€ IMporpaMMHas
peanu3aius He MPUBEIET K PEIICHUIO0 00paTHOM 3a1a4m ).

TemMbl NUCbMEHHBIX PadoT

[TucbMeHHbIe pabOTHI OTCYTCTBYIOT

7.3. OneHo4YHbIe CpeACTBA AJs1 MPOMEXKYTOYHOH aTTecTallud MO0 HUTOraM OCBOEHMS

JUCHUILIMHBI

7.3.1. Bonnpochl K NPOMeKYTOYHOM aTTecTaluu



Cemectp 5

Bomnpocsl Kk 3xk3aMeny

n/m
[loHnsATHE O KOPPEKTHBIX M HEKOPPEKTHbIX 3a1adax. KoppeKTHOCTh Mo
Anmamapy.
[IpuMep HEKOPPEKTHOW 3alayu: PEIIEHHE WHTErPAIBHOIO ypaBHEHUS
®penrosbma 1-ro poja.
[IpuMepsl HEKOPPEKTHBIX 3a/1a4: MPOEKTUPOBAHUE IJIaHAPHBIX BOJHOBOJAOB C
3aJaHHBIMU MosiaMu (cBsi3b ¢ oOpatHoil 3axaueit typma-JInyBuiis)
IIpumepbl HEKOPPEKTHBIX 3aJau: ONPEACIEHUE KBAHTOBOMEXAHHMYECKOIO
MOTEHLMAJIA B3aUMOJICHCTBHS IO CHEKTPY.
MeTtpuueckue npoctpaHcTsa. [Ipumepsl pa3nndyabix METpUK. CXOIUMOCTB.
[TocnenoBarenbHocT  Komm. [TonHuble MeTpuyecKue NPOCTPAHCTBA,
IIPUMEPBL.
[Ipumeps! UCTIONB30BaHKUS METPUK B BBIUMCIUTEIHLHOW MaTeMaTHKE (3a7aya o
HAWJTy4IlIeM TpUOIMKEHUH).
HopmupoBannsie npoctpanctBa. IIpumepbsl: HOpMBI B mpocTpaHcTBax Rn,
Cla,b], L2[R].
CBsi3b  MEXIy HOPMHPOBAHHBIMH U METPUYECKUMHU IPOCTPAHCTBAMM.
[Ipumepsl.
CooTHoIIEHNE MEXAY pa3Iu4YHbIMH HOPMaMH B OJHOM IIPOCTPAHCTBE.
0 DKBHUBAJICHTHOCTh HOPM. baHaxoBbI IpoCTpaHCTRA.
EBkiunoBsl mpoctpanctBa. CkansipHoe npousseneHue. IIpumeps: Rn, Cn, 12
1 , L2[R, p]. Hopwma B €BKJIMJJOBOM MPOCTPAHCTBE.
Hepagenctpo I1IBapia B rusibOEpTOBBIX TPOCTPAHCTBAX.
2
I'unsbeproBel  mpoctpanctBa. Ompenenenue, mnpumepsr (12, L2[R]).
3 CenapaOenbHble THILOEPTOBBI IPOCTPAHCTBA.
IM'ueGepToBel mpocTpancTBa. OPTOTOHAIBHOCTH BEKTOPOB B THIILOEPTOBBIX
4 MPOCTPAHCTBAX.
OpTOHOPMUPOBAaHHBIE CHUCTEMBI BEKTOPOB B TUJIHLOEPTOBOM IPOCTPAHCTBE.
5 Psine1 @ypre. [Ipumepsl.
3ajaya O HaWIydlleM MpUOIMKEHUH 3aJaHHOrO BekTopa psaaoM Dypbe.
6 Koadduiments Oypoe.
3amaya 0 HaWIydlleM MpUOIMKEHUH 33JaHHOTO BekTopa psgoM Dypbe.
7 Koaddurments Oypoe.
[lonHble OPTOHOPMUPOBAHHBIE CHCTEMBI BEKTOPOB B THILOEPTOBOM
8 MIPOCTPAHCTBE.
Hepasenctso beccens B ruib0epTOBOM IPOCTPAHCTBE.
9
PaBenctBo IlapceBans B ruiab06epTOBOM ITPOCTPAHCTBE.
0
[Ipouenypa oproronanuzauuu I'pama — [lImunra.
1
[Tpumeps! 0a3ucoB B (PyHKIIMOHATBHBIX POCTPAHCTBAX.
2
KoMmnakTHele M NpeIKOMIIAaKTHBIE MHOXECTBa B OECKOHEYHOMEPHBIX
3 IIPOCTPAHCTBAX.

KomnakTHOCTB 1 orpaHn4eHHOCTh. [IpuMepsnl.




JluneiiHble onepaTopsl B THIL0EPTOBBIX MpocTpaHcTBax. OOpaTHBIN onepatop.

ConpspKkeHHBIN orepaTop. CummeTrpuueckue (3pMUTOBBI) u
CaMOCONPSIKEHHBIE ONIEPATOPHI.

Hopwma onepatopa. OrpaHudeHHbIE OIIEPATOPHI.

JluneiiHble omepaTopbl B TWIBOEPTOBBIX MPOCTPAHCTBAX. YHUTApHBIE
onepaTopsl. [IpuMepsl: yHUTapHbIE MAaTPHULIbL, OIEPATOP CABUIA.

KomMmmakTHbie (BIIOJIHE HENMPEPBIBHBIE) oniepaTtopskl. [Ipumepsr.

Obmiee npencraBnenre koMmmnaktHoro oneparopa B Buae K = K1 + K2, rae K1
- KOHEYHOMEpHBIN oniepaTop, a K2 - omepaTop co CKOJIb YTOAHO Majol HOPMOM.

Crnextp omeparopa B THILOEPTOBOM mpocTpaHcTBe. OOiiee ompejaeneHue.
JIMCKpETHBIN U HEPEPBIBHBIN CHEKTP.

CBoiicTBa  COOCTBEHHBIX byHKIMH u COOCTBEHHBIX  3HAYEHUI
CaMOCONPSIKEHHOTO ONEPaTopa.

Cob6ctBennble BekTophl (CB) u coOctBenHble 3HaueHus (C3) onepatopa.

CBoiicTBa ~ COOCTBEHHBIX  BEKTOPOB M COOCTBEHHBIX  3HAUECHUU
CaMOCONIPSIKEHHBIX OIIEpaTopoB

2 2_ 32 2
HaxoxIeHue JIUCKPETHOTO CIIEKTpa orepaTopa —d*/dx"—d" fdx" 4

Vx) V(x) ciydae, korma V(X) - CUMMETPUYHAS «IIPSIMOYIOJIbHAS
NOTEHIMATIbHAS IMa» KOHEYHON TITyOHHBI.

2 2_ 32 2
HaxoxIeHue JIUCKPETHOTO CIIEKTpa OrepaTopa —d*/dx"—d" fdx" 4

Vx) V(x) ciydae, korma V(x) - HECUMMETPUYHASL «IPSIMOYTOJIbHAS
NOTEHIMATIbHAS IMa» KOHEYHON TITyOHHBI.

2 2_ 32 2
HaxoxIeHue JIHUCKPETHOTo CIIEKTpa orepaTopa —d*/dx"—d" fdx" 4

Vix) V(x) ( B cimydae, xorga V(Xx) = const ) Ha OTpe3Ke MpHU 3aJaHHBIX
I'pPaHUYHBIX YCIOBHSIX.

_ 2 2
ANTOPUTM HAxOXIEHHUS JUCKPETHOTO CIEeKTpa oIeparopa d=/fdx

—a/ax* 1 V(x) V(x) Ha OTPE3KE NPHU 3aJaHHBIX TPAaHUYHBIX YCIIOBHSX.
Metoa «cTpesbOb.

_ 2 2
ANTOPUTM HAxOXIEHHUS JUCKPETHOTO CIEeKTpa oIeparopa d=/fdx

2 2
—d?/dx? +V(X) V(x) ciydae, korjna V(X) - CHUMMETpUYHas «IIOTEHIHalIbHas
sIMay MIPOU3BOJILHON (hOpMbI (KOHEUHOM ITyOuHBI). METOa «CTPENbObI».

_ 2 2
ANTOPUTM HaxOXIEHHUS JUCKPETHOrO CIEeKTpa oIeparopa d=/fdx

—ar/dx* 4+ V(X) V(x) 4 ciaydae, kxorma V(x) - HECUMMETPHYHAS
«IOTEHIMAIbHAs SMa» IPOU3BOJIBHON (POPMBI (KOHEUHOM TITyOHHBI).

3anmaua paccesHus A oneparopa Itypma-Jlnysumid. J[MCKpeTHBIA CHEKTP.
[lanHble paccesHusl.

3agaya paccesHus mis oneparopa lltypma-JImyswmis. Pemenus HMocra.
HenpepbiBHbI ciekTp. JlaHHbIE paccesiHUsL.

Teopust Bo3MylieHU Mg crnekrpainbHo 3amaun lltypma — JlnyBusis.
HaxoxieHre mompaBoK MEPBOTO MOPSIKA K COOCTBEHHBIM 3HAYCHHSIM.

Teopust Bo3MymieHui g crnekrpailbHou 3anaun lltypma — JlnmyBuis.




HaxoxieHrne ToIpaBoK MEPBOTO NOPsAKA K COOCTBEHHBIM (DYHKIIUSIM.

Teopust Bo3MylieHU Mg crnekrpainbHo 3amaun lltypma — JlnyBuis.
Haxox1eHre TOIpaBOK MEPBOT0 NOPsSAKA K COOCTBEHHBIM (DYHKIIUSIM.

[Ipumepbl HaXOKIEHUS TOMPABOK MEPBOrO MOPSIKA K AUCKPETHOMY CIEKTPY
onepartopa ltypma — JInyBuis.

[Ipumepbl HaxoXJIeHHs MOMPABOK IIEPBOrO TMOpPsAKA K COOCTBEHHBIM
dbyskuusm onepartopa Ltypma-JlnyBums.

Metoa noabopa B peleHNH HEKOPPEKTHBIX 3aaa4. OrpaHnyeHre Ha KOMITAKT.
KoppektHocTs 10 THXOHOBY.

IlonsTue HEBA3KU npu peHICHUU HCKOPPCKTHBIX 3aJady. MuHuMHA3aLuUsA
HCBA3KH.

OO111e BONpoCkI MOKCKa SIKCTpeMyMa (YHKIIMU MHOTHUX ITEPEMEHHBIX.

MaremaTtuueckue mpoOJIeMbl, BO3HUKAIONINE TPHU YUCICHHOM HUCCIICOBAHUU
HEOOXOMMBIX YCIOBUM SKCTpeMyMa (YHKIIMH MHOTHX IIEPEMEHHBIX.

I'pamuent, ero ompeneneHue W CBOWCTBA. ['paaueHTHBIE METOIBI IOMCKA
DKCTpEMyMa.

AJNTOPUTM NJisl peanu3allii METOJa HAaWCKOPEHIIEro CIycKa MpU peuieHuu
obpatHoii 3anaun [lItypma — JInyBrIIs MeTO10M TTOAOODA.

['pamuenTHBIE METOABI MHUHHMMH3AIMA HEBA3KU TIPH PEHICHUH OOpaTHON
3agaun ltypma — JInyBusus.

OcHOBHbBIE TMOJIOXKEHUS TEOpPUM MHTErpajbHBIX ypaBHeHU#N (Dpenronbpma):
OIpeIEeTICHUS,

AnbrepHatuBa Openroybma.

CBolicTBa  XapaKTePUCTHYCCKHUX  YHCEJI  HHTCTPAIBHOTO  yPaBHEHUS
(dbpearonbpbmMa BTOPOTo poJia..

MeTton utepanuii B TeEOpUH UHTETpaIbHBIX ypaBHeHUl (Dpearonbma).

HekoppekTHOCTh TpH pElIeHUH WHTErpalibHOTO YypaBHeHHs Dpearonbpma
MEepPBOTO pO/Ja B TEOPHUH BOCCTAHOBJIIEHUS H300pakeHUs (BPEMEHHOTO CHUTHaA).
CBoiicTBa COOCTBEHHBIX 3HAUYEHUN HMHTETPANBHOTO OINEparopa 3aJadd Kak MpUYruHa
HEKOPPEKTHOCTH.

BoiTsinyThIe  chepudeckue (QyHKIUHM, OIpeaesieHHe, OCHOBHBIE CBOMCTBA,
IIPHIIOKEHUSI.

CriocoObl  pemieHUs HEKOPPEKTHOM 3aJayd B TEOPUH BOCCTAHOBIICHUS
nzoopaxenus. IlepenaTounas GyHKIHsL.

CrocoObl  perieHuss HEKOPPEeKTHOH 3aJaud B TEOPHH BOCCTAHOBIICHUS
BpEMEHHOTO curHaia. Anroputwm JlanaseOepa.

[ToctaHOBKa 3324 KOMIIBIOTEPHOI TOMOTpa(HH.

[Ipeo6pazoBanue Pagona

Cas3b ipeoOpazoBanus Pagona u npeodpazoBanus Oypbe

Ceenenue 3a1a4 TOMOTrpaduul K MHTETPaIbHOMY YPaBHEHUIO.

[Ipocreiimme aaropuT™Mel peieHus 3a/1a4 KOMIbIOTEpHOU ToMorpadun




7.3.2. Kputepuu U HOPMbI OLEHKH

dopma
NMpoBe/AeH
us
MPOMEXKY
TOYHOM
aTrTecTail

un*

Cemectp® Kpurepuu u HOPMBI OLEHKH®

5 IK3aMeH B cemecTpe BbITIOTHEHBI 4

- 5 pabort, pa3BepHYTHIi OTBET Ha

«OTJIUYHO» OCHOBHBIE BONPCHI , TIOJIHBII
OTBET  Ha  JIONOJIHUTEIbHBIE
BONPOCHI
B cemecTpe BbIMOTHEHBI 3
- 4 pabOTHI, MPAaBWIbHBIA OTBET Ha
«XOpOoIIOo» OCHOBHBI€ BOIPCHI , YAaCTUYHBII

(50%) oTBeT Ha JOMOJHUTENbHBIC
BOTIPOCHI

B cemecTpe BBIMONHEHBI 2
-3 paboThl, OTBET HAa OCHOBHBIE
BOITPCHI C OMIMOKAMH , YACTHUYHBIH
(20%) oTBeT Ha JOTMOJHUTENbHbBIE
BOITPOCHI

«YAOBJICTBOPUTECJIBHO»

B cemecTtpe BBINOIHEHBI
MeHee 2 paboT, oTBEeT Ha
OCHOBHBIE U  JOOIIOJIHUTCIIBHBIC
BOIIPOCHI OTCYTCTBYET

«HEYIAOBJECTBOPUTECIBHO»

8. YueOHo-MeTOAUYecKoe 1 MH(OPMAIHOHHOE o0ecneyeHue TUCIUTIIUHbI

8.1. O0si3aTesqibHAs IUTEpaTypa

Tun Koan
(yueOHHK, 4eCcTBO B
e ABTOpBI 3ariaBue yacnoe Ton HayHOH
n/ PbL, nocobue, u3nan | GubamoTexe
COCTABUTEJIH (3ar0/10BOK) yueGHo- /
o METOAUYECKOEC us
nocodue, HaumenoBa
MPAKTHKYM, 1P.) uue DBC
1 ITasnoB E.A. OCHOBBI YyebHoe 2020 ObC «Jlauby»

3 Ecnu Oucyunnuna peanusyemcs HeCKOIbKO CeMeCpos, Mo ceMecmpbl yKasvleaiomcs 6 00HOl mabauye no nopaokxy.

* Vkasvieaemcs (opma xowmpons (3avem, 3auem ¢ oyenxoil, sk3amen) u 6 cKobxax opma nposedenus. (YCmHo, NUCLMEHHO, N0
HakonumenvsHomy petimuney (0aa oucyuniun, pearusyemvix ¢ bPC)).

> Ecau (popma KOHMpOns «3a4emy, mo ocmasumy moibko CHpoKu ¢ OMMemKamu o 3aueme, eciu Gopma KOHMpons — «3avem ¢
OYEHKOUY» UNU «IK3AMEHY, MO OCMABUNMb MOLKO CIMPOKU C OYEHKAMU.



Tun Koan
(yuyeOHMK, 9eCcTBO B
Ne ABTO 3 yuebHoe Ton HAYYHOI
n/ PEL, araague nocogue, u3iaH | GubaHoTeKe
o | cocraBuTean (3ar0/10BOK) yueoHo- s /
METOANYECKOC
nocodue, HaunmenoBa
NPaKTHKYM, /Ip.) Hue JbC
(HhYHKIIMOHAJILHOTO nocooue
aHaJu3a
2 Cusukos B.C. [Ipsmpie w  oOparHble | YueOHOE 2017 ObC «Jlanb»
3aJladyl  BOCCTAHOB-JICHUS | TOCOOME
M300paKCHHM,
CHEKTPOCKOTTHI "
tomorpaduu ¢ MatLab
3 Cna6uos B./I. YuciieHHbBIE METOIBI YyeOHuK 2020 OBbC «Jlaupy»
8.2. /lonostHMTEILHAS JIUTEPATYPA
Tun (yueuux, KoaugecTBo
No yueOHoe nocodwue, Tox B HAY4HOIi
n/ ABTOpEL, 3arsiaBue (3aroJ0BoK) yHeoHo- u3ganu | Oubanorexe /
coCcTaBuTC/IN METOIUYECKOE
n nocoGue, s HaumenoBan
MPAKTHKYM, Jp.) ue ObC
1 | BacunbeB A.H. Python Ha nmpumepax. VYuebHoe 2017 9bC «IPR
[IpakTuueckuii Kypc 1no nocobue BOOKS»
IPOrpaMMHUPOBAHUIO

8.3. Ilepeyenr mpogeccHoOHAIBHBIX 0a3 JAHHBIX U HH(POPMALMOHHBIX CIPABOYHBIX
cucTeM

1. Springer International Publishing , Part of Springer Sciencet+Business Media
[OnexTponHblii pecypc] — Springer International Publishing AG. — Pexum moctyma K KypH.:
http://link.springer.com . — 3ari. ¢ 3KkpaHa

2. Web of Science [DnekTpoHHBIH pecypc] : MyJIbTHUIUCUMIUIMHAPHAs pedepaTuBHas Oa3a
nanubix. — Philadelphia: ClarivateAnalitics, 2016 — . Pexxum moctyma :apps.webofknowledge.com.
— 3arJ. ¢ ’kpaHa. — fI3. pyc.,aHri.

3. Scopus [DnekTpoHHBIN pecypc]| : pedeparuBHas 6aza manneix. — Netherlands: Elsevier,
2004— . — PexxuMm goctyna : scopus.com. — 3ari. C akpaHa. — S3. pyc., aHIIIL.

4. Elibrary[OnexTpoHHBIN pecypc] : Hay4Has 3yeKTpoHHas 6ubiauoreka. — Mocksa : HOb,
2000— . — Pexxum noctyma : elibrary

8.4. IlepeueHb NpOrpaMMHOro obecrnevyeHus



HaumenoBanue 110

PexBu3uTHI 10roBopa

n/n (nata, HoMep, CPOK IeHCTBHS)
1 | Python 3.X CBobOoaHO pacipoctpansemoe [10. Cair:
https:// www.python.org/
2 | Windows 2013r., Ne 00179-40183-81808-AAOEM,
OECCPOUYHBIN
3 | Microsoft Office 13 Ne61935138 ot 28.05.2012 (GeccpouHsblit)

8.5. Onucanme MaTepHaJIbHO-TEXHMYECKOI 0a3bl, HEOOXOAUMON VISl OCYLIEeCTBJICHUSA
0o0pa3oBaTeIbLHOIO Npolecca Mo JUCUUILINHE

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, J1adopaTopuii, MACTEPCKHUX H
Ap. 00bEKTOB /151 IPOBeIeHUs!
NMPaKTHYECKUX U JIa0OPATOPHBIX 3aHATHH,
MOMeLIEeHHU 1JI CAaMOCTOATEIbLHOMN
paboThl o0ydyaouuxcsi (HoMep ayJaAUTOPUN)

IlepeyeHb OCHOBHOTO 000PYI0BAHMUS

KommnbrotepHslii kiacc. YueOHas ayIuToOpHs
JUISL IPOBEACHUS 3aHATUM JIEKIIMOHHOIO THIIA.
YyeOHass ayautopust JUIS  TPOBEACHUS
3aHATHH  CEeMHHApCKOrO0 TUMa. YueOHas
ayUTOpUsl ISl TIPOBEIEHHS T1ab0paTOPHBIX
pabor. VYuebHas ayauTopus A
MIPOBECHUS TPYNIOBBIX M MHIUBUAYaJIbHBIX
KOHCYNbTallMi  YueOHass ayauTopus s
MIPOBEACHUS 3aHATHI TEKYLIEro KOHTPOJS U
IIPOMEKYTOUYHOM aTTECTALUH.

Komnetorep (Monutop 197, cucremusiii
ook Pentium (R) Dual-Core E5500 2,8
GHz / 4 Gb / 500 Gb), Cromsl
yuyeHndyeckue , CToibI KOMIIBIOTEpHBIE |
CTOJI TPETNOo/aBaTEeNIbCKUM, CTYINbs, JOCKa
aynuTopHasi(MenoBas

Komnerotepnsiii  kiacc. Ilomemenue nans
CaMOCTOSITEIILHOM paboTHL. YyeOHnas
aynuTopusi  JUIsl  TPOBEINEHUS  3aHATHIMA
CEMUHAPCKOT0 TUMA. Y4ueOHas ayUuTOpuUs JUIs
KypCOBOTO IPOEKTHUPOBAHUS  (BBIIOIHEHUS
KypCOBBIX PaboT). YueOHAsl ayauTOpus IS
MPOBEJCHUS TPYNIOBBIX U WHAUBHAYAIbHBIX
KOHCYJbTallMi. YueOHas ayauTopus Jjs
MPOBEJCHUS 3aHATUN TEKYIIEr0 KOHTPOJA U
MIPOMEKYTOUYHOM aTTECTALIUH.

Croubt YYEHUYECKHE, CTYJIbsS
yuennueckue, IIK ¢ BbIXOOOM B ceThb
Hurepner
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