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PaGouass mporpamma cocraBieHa Ha OcHOBaHMM (DepepaqbHOrO  roCyJapCTBEHHOIO
00pa30BaTeNLHOTO CTaHAApTa BBICIIETO O0Opa30BaHUs MO HampapieHUI0 noArotoBku 03.04.02
Ousmuka (ypoBeHb MAarmcTparyphl), YTBEpXKJIEHHOro mpukazoM MwunoOpHayku Poccum ot
07.08.2020 Ne 914

PABOYVYIO I[TPOI'PAMMY pazpaboran

C. A. AHpUHOTEHTOB
KaHIUAaT (PU3MKO-MAaTeMaTHIECKIX HAYK




1. Mecto 1 poJb AucuHMIUIMHBI (Moay.as) B ctpykrype OIIOII

HNucuummmHa «YuciaeHHble METOAsl B (DU3UKE» OTHOCUTCS K 4YacTH, (POPMUPYEMOi
y4acTHUKaMU 00pa30BaTeIbHBIX OTHOIIEHUH, biioka 1 ocHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl
1o HampaBlieHHOCTH (MPOoduiTi0) moAroToBkH DHU3MKa COTHEYHO-3EMHBIX CBS3CH HANpaBlICHUS

noarotosku 03.04.02 dusuka.

[IpenmecrByromme AUCUUAILIAHBI,

Ha KOTOpPBIC JaHHad AOUCHUILJIMHA OIIMPACTCA:

((MaTeMaTI/IKa», ((AJ'IFOpI/ITMBI U A3BIKH IIPOIrpaMMHUPOBAHUS, «KOMHBIOTepHBIe TECXHOJIOTHH.

[Tocnenyromue

JUCIHUIIINHEI,

i1 KOTOpPbIX  OCBOCHHUC

HaHHOM

JUCIUITIINHBI

HeoOxoaumo: IIpousBoacTBenHas npaktuka (HayuHo-uccnenoBarensckas padora), «Hucinennoe
MOJIeTTpOBaHUEY, «MaTeMaTHIeCKHe METO IbI 00pa0OTKH SKCIIEPUMEHTAILHBIX JTAHHBIX).

2. Ileau u 3a1a4u TUCHUTILUIUHBI (MOTYJIs1)

Lenbt0 OUCHMIUIMHBL SBISETCS HU3ydeHUE O((EKTUBHBIX alTOPUTMOB YHCICHHBIX
METO/O0B JJIsl UCCIIE0BAaHUS PU3NUECKUX OOBEKTOB U IPOLIECCOB.
3amayaMu TUCHUILTMHBI «HUCIIEHHBIE METO/IBI B (DU3UKE) SBIICTCS:

e l3zyuenue 3¢(peKTUBHBIX aAJITOPUTMOB YHUCIEHHBIX METOJIOB.
e [IpuoOpereHne HaBBIKOB NPAKTHYECKOIO MCIIOJIB30BAHMSI YHMCIEHHBIX METOJIOB JUIS
UCCIICIOBAaHUST MATEMaTHYECKUX Mojeneld (U3NYECKUX IMPOIECCOB B OOJIACTH COJIHEYHO-

3eMHBIX CBS3EN.

e (OcBoeHHE OCHOBHBIX IMOJX0JIOB ONPEICICHUS HAJICKHOCTH M OIEHKH TOYHOCTU YUCIICHHBIX
METO/IOB. Y MEHUE BHIOMPATh ONTUMAIbHBIN YUCICHHBIA METOJT IJIsl PEeUICHUs MOCTaBICHHON

3aJ1a4H.

3. TpeOoBaHu# K pe3yJabTaTaM OCBOECHHS THCIUIIHHBI (MOTYJIfA)
[Ipouecc wm3ydyenus: AMCUUIIIMHBI «YuCIEHHbIE METOAbl B (PU3MKE» HAmpaBlIeH Ha
dbopmupoBanne cienyromux komrereHuuit B coorBerctBuM ¢ OIIOIl mo nHampaBiieHHIO

nmoarorosku 03.04.02 dusuka:

Komnerenuuu HNHaukaTopsl 10CTHKEHUS] KOMIIETeHIMHU Ilnanupyemsie
pe3yabTaThl 00y4eHHus 110
AUCHHILTHHE
TIKA-2. Criocobex npoBonuth |MJI 2. Hcnomp3yer wuH(pOpMammoHHBIE |3HATH: OTPaHUYCHUS |
Hay4YHbIE HCCJIEIOBAaHUS B 0O0JACTH | pecypchl, Hay4HYIO, OTIBITHO- | BO3MOXKHOCTH
(U3MKKM  COJIHEUHO-3€MHBIX  CBS3€H, | SKCIIEPUMEHTANIbHYI0, HAONIONaTeNpHYI0 U |HCHonb30BaHus OBM s
UCTIONB3YS  HEOOXOJWMBbIE  3HAHUS | IPUOOpPHYIO 0a3bl MPU MPOBEJICHUH HAYYHBIX | IPAKTHIECKOTO
TEOPETUIECKUX U |MCCIIEAOBAaHUA W  pealn3allil HAaYYHBIX | HCIIOJIB30BAHUS YHCIEHHBIX
9KCIEPUMEHTAIBHBIX pa3aenoB [IPOEKTOB B 007acTH (U3UKH COJTHEYHO- | METOIOB.
(uznkn 36MHBIX CBSI3€H. Ymern: pa3pabaTeIBaTh

nporpamMmmsl Uit OBM s
peIICHNUs] BBIYACITATEIEHBIX
3a1a4.

Baapers: HaBBIKaMH
MPaKTHYECKOrO
UCIIOJIb30BaHMsl YUCIICHHBIX
METOOB.
nn 3. Hcnons3yer COBpEMEHHBIE | 3HATH: 3¢ peKTUBHBIC
TEOPETHYECKHE M DKCIIEPUMEHTAJIbHBIC | AJITOPUTMBI YHCJIEHHOTO
METO/bl, BKJIIOYAsh METOJbl O0pabOTKH U |aHajIu3a
aHaM3a JaHHbIX, PH [IPOBEICHUH HAYYHBIX | YMETh: HNPUMEHSTh
HCCICOBAaHUH W  peaju3alii  Hay4HbIX | YUCICHHbIE METOABI  JJIs

MPOEKTOB B O0JACTH (DH3WKH COJHEYHO-
3€MHBIX CBSI3€H

HCCIICAOBAHUS (PUIUICCKUX
MPOIIECCOB H OOBEKTOB.
Baagern: MOJX0JaMH
OTpENeIICHUs]  HaJIe)KHOCTU
YHCIIEHHBIX METOHOB




4. O0beM IMCHUILIHHBI (MOAYJIsI) W BHABI y4eOHOH padoThl
OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 2 3aU€THBIX €IMHUILIBI, 72 Jaca.

Buj yueOHoi padoThI Bcero yacos /
3a4YeTHBIX eINHHIL

AyYAUTOPHBIE 3aHATHS (Bcero) 36/1
B Tom uucie:
Jlexuuu 18/0,5
JlaGopaTopHbie pabOThI
[TpakTuyeckue 3aHATHSI 18/0,5
CamocrosiTesibHas pa6oTa (Bcero) 36/1
Bug npomexxyTouHol aTtrectaiuu (3a4er)
KonrakTHas padora (Bcero) 36/1
OO6miast TPy10€MKOCTh (dacel/3a4eTHBIC €TUHUIIBI) 7212

5. ConepxaHue IMCUMILTHHBI
5.1. Coaep:xanue pa3iesioB U TeMbl JUCHUNIHHBI

Pa3zgen 1. IloHsiTHEe 0 YMCJIEHHBIX METOIAX.

Tema 1.1. Orpanuuenus u 06J1aCTh UCTIOIH30BAHUS YUCICHHBIX METOIOB.

Tema 1.2. OmuOKY B YUCIEHHBIX METOIAX.

Paznen 2. UnTepnonsinms.

Tema 2.1. 3apaua uarepnossiuu. UHTepnoasuuoHHbiii MHOrouIeH HproToHa.

Tema 2.2. MHOromMepHasi HHTEpPIIOJISALUS.

Paznen 3. Uncaennoe nudppepeHunpoBanue.

Tema 3.1. IlorpemHocTs uucieHHOro auddepeHunpoBanus. IIponsBoaHble
pPaBHOMEPHBIX CETKaX.

Tema 3.2. [IpousBonas MmHorousieHa Herotona.

Pa3znen 4. UucjieHHOe HHTErpUPOBaHUeE.

Tema 4.1. Meron Ttpanenuii. Meron cpeaHMX HpPSIMOYTOJIBHHUKOB. [lopsimox TodHOCTH

METOo/a.
Tema 4.2. MeTon CrylieHus CeTKU A7 OLEHKHU OINOKU YUCIEHHOTO HHTETPUPOBAHHUS.
Tewma 4.3. MHOTOMEPHOE UHTETPUPOBAHHUE.
Pa3znen S. Pemenue HeJlMHEHHBIX YPABHEHHI.
Tema 5.1 Metox HeroToHa 17151 pelIeHHsI HEIMHEWHOTO YPaBHEHUS.
Tema 5.2. Meton HproTOHa A1 pellIEHUs] CUCTEMBI HETMHENHBIX YPABHEHUM.
Pa3nen 6. Pemenne 00bIKHOBeHHBIX JH(¢epeHIIUATBHBIX YPABHEHMIA.
Tema 6.1. Metons! Pynre-Kytre uis pemenns 3anaun Komm.
Tema 6.2. MeTozbl penieHus )KecTKUX cucTeM auddepeHIalIbHbIX YpaBHEHUH.
Tema 6.3. MeTozs! perieHus: KpaeBbIX 3a1ad.
Pa3znen 7. Pemenue nudpepeHnnaIbHbIX YPABHEHUH B YACTHBIX IIPOU3BOJIHBIX.
Tema 7.1. OCHOBHBIE IOHATHUS TEOPUU PA3HOCTHBIX CXEM.
Tema 7.2. MeTo1bl CCIIETIOBaHUSI PA3HOCTHBIX CXEM Ha YCTOWYUBOCTD.

Tema 7.3. MccnenoBanue pa3HOCTHBIX CXEM JJIsi OCHOBHBIX KJ1accoB Au(depeHnanbHbIX

YpaBHEHUI B YACTHBIX IPOU3BOHBIX.
Tema 7.4. Meton ¢akTopu3aiuu Ui pelieHHss MHOTOMEPHBIX 3a/1a4.



5.2. Pa3enbl AUCHMILINHBI (MOYJIs1) M BUABI 3aHATHIA

Ne Pazgen Bcero AyAUTOPHBIE 3aAHATHUS CPC
n/n yacoB |Jlexumuu| Jlao. IpakTuyeckue |CeMHHAPBI
3aHATHA 3aHATHS
1. |TloHsTHE O YHCIEHHBIX METOIAX 2 2
2. |UaTtepmonsmms 8 2 2 4
3. |Yucnennoe nuddeperunporanme 6 2 1 3
4. |YmcmeHHOE MHTETPHPOBAHNE 12 4 3 5
5. |Pemenne HeMMHEWHBIX ypaBHEHHIH 10 2 3 5
Pemenne OOBIKHOBEHHBIX
6. . 16 4 4 8
nrddepeHnnanbHEIX ypaBHEHUH
Pewenne n¢pdepeHIuaNIbHBIX
7. y Aupepen 18 2 5 11
YpaBHEHHI B YaCTHBIX IPOM3BOTHBIX
HToro (4acwl) 72 18 18 36
Hroro (3.e.) 2 0.5 0.5 1
5.3. Pa3zgebl H TeMbl TUCHUILITHHBI (MOYJISI) H MEKTUCIUIJIMHAPHbIE CBSI3H
Ne HanMmeHoBaHMe 00ecnieyuBaeMbIX Ne Ne paznesioB n/wjiv TeM JaHHOW JMCUMIJIMHBI,
n/m | (MocJaeayrInX) THCIHILIAH H MPAKTHK HEeO0OXOMMMBIX JIJIsl H3Y4YeHHs 00ecTedYnBaeMbIX
(mocjenyrouux) TMCHUILINH
1 IIpomsBoncTBenHas npaktuka (Hay4ano- 1234567
uccieoBarebeKas paboTa)
2. UncneHHOE MOIETTUPOBAHUE 1,2,3,4,5,6,7
5.4. IlepeyeHb JeKIIUOHHBIX 3aAHATHIA
0 Ne pazgenia u Trembl HaunmenoBanue ucnosnb3yembix | TpypoemkocThb OueHouHble
n/n AMCHMILTUHBI (MOTYJIA) TEeXHOJIOT Ui (yachbl) cpeacTBa
JI N
1. Pasgen 1.Temer 1.1 1 1.2 CKIHA cu TIPUMCHCHHCM TCXHUKH 2 YcTHbli onpoc
o0paTHOH CBs3H
2. Paznen 2. Tema 2.1. ITpobnemHas JieKIus 1 YcTHBIHM onpoc
Jlekuus ¢ npruMeHEHUEM TEXHUKH o
3. Pazmen 2. Tema 2.2. L € TP 1 YcTHBI# ompoc
o0paTHOH CBsI3H
4. Paznen 3. Tema 3.1. ITpobnemHas JieKIus 1 YcTHBIHM onpoc
Jlekuus ¢ npruMeHEHUEM TEXHUKH o
5. Paznen 3. Tema 3.2. o © P 1 YcTHBI ompoc
o0paTHOH CBsI3H
6. Paznen 4. Tema 4.1. ITpobnemHas JeKIus 1 YcTHBIHN onpoc
Jlex c €HEHUEM T€ .
7. Pasgen 4. Tema 4.2. A vaHM HOHMCM TCXHHKH 1 YcTHBIN onpoc
o0paTHOH CBsI3H
8. Paznen 4. Tema 4.3. ITpobnemHas JieKIus 2 YcTHBIHN onpoc
Jlekuus ¢ npruMeHEHUEM TEXHUKH o
9. Pasmen 5. Tema 5.1 L3 € TP 1 YcTHeIi onpoc
0o0paTHOH CBsI3H
10. | Pazgen 5. Tema 5.2. ITpobnemHas JieKk1us 1 YcTHBIHM onpoc
Jlekuus ¢ npruMeHEHUEM TEXHUKH o
11. | Pa3nen 6. Tema 6.1.. L3 € TIp 2 YcTHBI onpoc
00paTHOM CBSI3U
12. | Pasnen 6. Tema 6.2. [TpobnemHas ekuus 1 YcTHBIH ompoc
Jlexmwst ¢ IpUMEHEHUEM TEXHUKU .
13. | Pasnen 6. Tema 6.3. 1 . P 1 YcTHEIH ompoc
00paTHOM CBSI3U
14. | Paspmen 7. Tema 7.1. [IpobnemHas Jeknus 0,5 YcTHBIN onpoc
Jleknwst ¢ IPUMEHEHUEM TEXHUKU N
15. | Pa3men 7. Tema 7.2. L © Tp 0,5 VYeTHbli onpoc
00paTHOM CBSI3U
16. | Pasgen 7. Tema 7.3. [IpobnemHas Jeknus 0,5 YcTHBIN onpoc
Jleknwst ¢ IPUMEHEHUEM TEXHUKU N
17. | Pa3men 7. Tema 7.4. . P 0,5 VYeTHbli onpoc

00paTHOM CBSI3U

5.5. IlepeyeHb CeMHHAPCKHUX, IPAKTHYECKUX 3aHATHI H J1a00PATOPHBIX padoT




Ne | Ne paznesa u tembl | HanMeHoBaHHe ceMHHApPOB, NpakTHieckux | TpymsoemkocTh OueHoyHbIe
n/n AUCHHUILTHHBI U 1a00pPaTOPHBIX PadoT (4ach) cpeacTBa
(MoayJs)
1. | Pazmen2. Tema 2.1 |IlocTpoeHne HHTEPIOISIIMOHHOTO MHOTOWICHA 2 Pemenue 3anau
HproToHA 1 OLIeHKa ONMIMOKY UHTEPIOJISLIIH
2. | Pazmen 3. PazpaboTka TIPOTPaMMBEI YHCIICHHOTO 1 YcTHBI ompoc
Tema 3.1. -3.2. BBIYUCIICHISI TPOU3BOTHON M OI[CHKA OITHOKH Pemenue 3amay
3. | Pazmen 4. PazpaboTka TIPOTPaMMBEI YHCIICHHOTO 3 3ammta oT4YeTa
Tema 4.1. -4.3. UHTErpUPOBaHUS Pemenue 3anau
4. | Pazgen 5. Pa3paboTka mporpamMmbl pEIICHUS CHCTEMBI 3 YerHbl  OIpoc
Tema 5.1.-5.2 HEJIMHENHBIX yYpaBHEHUM MeTonoM HproToHa n Pemenue 3anau
OIICHKA OIIMOKU PeIIeHUs
5. | Pazmen 6. Tema 6.1. | Pa3paboTka TIPOTPaMMEI pemeHns 2 3ammta oT4YeTa
OOBIKHOBEHHOTO g hepeHIaIbLHOTO Pemenne 3amau
ypaBHeHHs: MeTonoM Pynre-KyTThel 2 mopsnka
Y OIIEHKa OIIMOKHU pereHus
6. | Pazmen 6.Tema 6.2. | Pa3zpaboTka mnporpamMMbl pEmICHUS >KECTKOTO 2 3ammra oTuYeTa
I epeHINaTbHOTO  YPaBHEHUSI  METOJIOM Pemenne 3amau
Po3eHOpoKa 1 OLIeHKa OLUIMOKH PELICHHS
7. | Pazmen 7. AHanu3 CX0AUMOCTH Pa3HOCTHON CXEMBI. 2 VYcTHBIM  ompoc
Tema 7.1. Tema 7.2. Pemenue 3anau
8. | Pazmen 7. Tema 7.3. | Pa3pabotka MIPOTPaMMBbI peuieHus 3 3amura oTyeTa
muddepeHINaNIBEHOTO ypaBHEHUS B YaCTHBIX
MPOM3BOIHBIX M OIIEHKA OIIMOKH PELICHUS
5.6. TemaTnka 3agaHuii 1J151 CAMOCTOSITEIbHOI PadoThI
Pazgen | Tema Bug 3ananue Pexomennyemas Koua-
CaMOCTOATEIbHOM JMTepaTypa BO
padoThl 4aco0B

2 2.1 IToaroToBka K Pa3paborats anroputm YucieHHbIE METOIbI 4
MIPAKTUIECKUM COCTaBJICHUS MareMaTtuueckoi usuku / A.
3aHATUAM HMHTEPIOJIALIUOHHOTO A. Camapckuii, A. B. I'ynun.

MHoroujeHa HproToHa - M.: Hayunsiit mup, 2000. -
316c.

3 3.2 IToaroroBka k PaspaboTtats anroputm YucieHHbIE METOIbI 3
MIPAaKTHYECKAM BBIYMCIICHHS IPON3BOIHOM Ha | MareMaTuueckoi (usuku / A.
3aHATHUAM HEpaBHOMEPHOU ceTKe co 2 A. Camapckuii, A. B. I'ynun.

MOPSAJIKOM TOYHOCTH - M.: Hayunsiit mup, 2000. -
316c.

4 4.2 | TlomroroBka k cnaue | PazpaGorarh mporpammy UYucneHHbIe METO/bI 5
1 3aIIUTE OTYETOB BBIUUCIICHHSI HHTETpaja MaremMaruueckoi usuku / A.

3a/IaHHBIM I10 BapUAHTY A. Camapckuii, A. B. I'ynus.
METOJIOM - M.: Hayunsiii mup, 2000. -
316c.

5 5.2 | [loaroroBka k Pazpabotka anroputm YucneHHbIE METOIBI 5
MIPAaKTHYECKUM pelIeHusl HEeIMHEIHOTO MaTreMaTuuecKoi (uzuku / A.
3aHATUAM YpaBHEHUS METOJIOM A. Camapckuit, A. B. I'ynun.

Herotona - M.: Hayunsiit mup, 2000. -
316c.

6 6.1 | [logroroska k cnaue | PaspaboraTh nmporpammy YucneHHbIe METOBI 4
U 3aIUTE OTYETOB peleHus MareMaTuueckoi (usuku / A.

i depeHnnantsHOTO A. Camapckuii, A. B. I'ynun.
YpaBHEHHUS 3aJaHHBIM T10 - M.: Hayunsrit mup, 2000. -
BapHaHTY METOJIOM 316 c.

6 6.2 | [logroroBka k cnaue | PaspaboraTh nporpammy YucneHHbIE METO/IbI 4
U 3alUTe OTYETOB peLIeHus KECTKOTO MaTeMaTH4ecKon (pu3uku / A.

g depeHIraIbHOTO A. Camapckuii, A. B. I'ynun.
YpaBHEHHUS 3aJJaHHBIM 110 - M.: Hayunsrit mup, 2000. -




BapUaHTy METOJIOM 316 c.

7 7.2 | llogroroBka k cnaue | PaspaboraTth nporpammy Kommnsrorepaoe 11
1 3aIUTE OTYETOB pelLIeHUs ypaBHEHUS B MOJZEIUPOBaHUE B (PU3MKE : B
YaCTHBIX NMPOU3BOJHBIX JIJIS 2-x 4./ X. T'yng, 5. Tobouaruk
3a/1aHHOM 110 BapUaHTy ; Ilep. c anri. A. H.
Pa3HOCTHOM CXEMBI [Tomonosa, B. A. ITaHueHko.

C.

- M. : Mup, 1990/ U.2. - 399

5.7. MeToan4yeckune yKa3aHusi 10 OPraHU3aIUU CAMOCTOSATEIbHOI PadoThI

CamocrosTenbHas paboTa BKIOYaeT B ceOs M3y4yeHHE JIEKIMOHHOTO MarepHaa,

Y4EOHHKOB U y4E€OHBIX MTOCOOUH, TEPBOMCTOUYHUKOB.

[lenpl0 CaMOCTOSATENBHBIX 3aHSATHH SBISETCS CAMOCTOATENbHOE Oojiee TIIryOoKoe
U3Y4YEHHE CTYIEHTaMHU OTJIENbHBIX BOIIPOCOB KypCa € HCIIOJIB30BAHMEM PEKOMEHIYEMOU
JOTIOTHUTEIBHOMN TUTEPATyphl U APYTHX UHPOPMALIMOHHBIX HCTOUHHKOB.

3a,I[aanI/I CaMOCTOATEIbHON pa6OTBI CTYACHTOB ABJIAIOTCA:

- cucréMaru3aiguda W 3aKpPCIUICHUC TIOJYUYCHHBIX TCOPCTHYCCKUX 3HAaHUM |

MPAKTUYECKUX YMEHUN CTYJCHTOB;
- Yri1yOJIeHHE U PaCHIMPEHHE TEOPETUUCCKUX 3HAHUN;

- (hopMUpOBaHHUE YMEHUS HCII0JIb30BaTh CIIPABOYHYIO JIUTEPATYPY;

- pa3BUTHE TO3HABATEJIbHBIX CIHOCOOHOCTEM M AKTUBHOCTH CTYAEHTOB: TBOPYECKOU
MHUIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BAaHHOCTH;

BreaynutopHas camocTosiTenbHas paboTa BKIIOYaeT Takue (HOpMbI pabOThI, KakK:

1. IToaroroBka k MNPAKTUYCCKUM 3aHATUSAM:

- W3yYeHUE TEOPETHUYECKOr0 MaTepualia TUCHUIUIMHBI (paboTa ¢ y4YeOHHKOM W

KOHCIIEKTOM JICKIUH);
- IpopabOTKa aIrOPUTMOB YUCIIEHHBIX METOJI0B;
- peleHue 3aaay;
- IOArOTOBKA K 3a4eTy.
2. IloaroroBka K cjadue M 3alIUTE OTYETOB!
- paboTa ¢ KOMIIBIOTEPHBIMU IIPOrpaMMaMu;
- IOJITOTOBKA OTYETOB MPAKTUUECKOM padoThI;

-COCTAaBJICHUC I1JIaHA U TE3NUCOB OTBETA HA BOIIPOCHI IO MPAKTUYCCKUM 3aJIlaHUAM.

6. YueOHO-MeTOaAMYECKOEe M HMHPOPMALIMOHHOE O0ecTiedeHHe TUCIIUTLINHBI

6.1. OcHoBHasi IuTEpaTypa

Ne ABTOp, HA3BaHHUE, MECTO U3IaHUS, H31ATEJbCTBO, I'0J
n/n U3/1aHUs Y4eOHOM 1 Y4eOHO-MeTOIMYeCKOil JJUTepaTyphl

KoaunuyectBo
IK3EeMILISIPOB

Numerical Recipes The Art of Scientific Computing.Third
1. | Edition/ W.H. Press, S. A. Teukolsky, W.T. Vetterling, Brian P.
Flannery. - Cambridge University Press, 2007. - 1235 p.

9B http://irbis.iszf.irk.ru
HEOrPaHWYEHHBINA TOCTYI

Uucnennsie METOIbI MaTeMaTUuecKon pu3ukn / A. A.

2 Camapckuii, A. B. I'ynun. - M.: Hayunsni mup, 2000. - 316 c. 2
KomnbsroTepHoe moaenupoBanue B gpusuke : B 2-x 4. / X. 'ynn, S.
3. | Tobounuk ; [Tep. ¢ anrn. A. H. TTomrogosa, B. A. Tlanuenko. - M. 2
: Mup, 1990. Y.2. - 399 c.
6.2. JlomosHUTeJBbHas JUTEpaTypa
Ne ABTOp, Ha3BaHUE, MeCTO U3/1aHUs, H31ATEJIbCTBO, I'0J KoanuectBo
n/n U31aHus y4eOHOM U Y4eOHO-MeTOAMYeCcKOii JUTepaTyphl IK3eMILISIPOB




1. Camapckuii, A. A. Marematuueckoe MmonenupoBanue: Uueu. 9BC JlaHp
Mertongl. [Tpumeps! : MoHorpadus / A. A. Camapckuii, A. I1. https://e.lanbook.com
MuxaiinoB. — 2-e uzn. — Mocksa : DUSMATIINUT, 2005. — | HeorpaHUYEHHBIA JOCTYII
320 c. — ISBN 5-9221-0120-X. — TekcT : 31eKTpOHHBIiH //

Jlanb : anekTpoHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/59285

2. Emenbsnos, B. H. UucneHHble METO/IbI: BBEJICHUE B TEOPUIO DIJIEKTPOHHOE
Pa3HOCTHBIX CXeM : ydeOHOoe mocoOue Jiist By30B / u3natenbetBo «HOpaitT»
B. H. EMenbsHOB. — 2-¢ 3., ucp. u goi. — MocKBa : https://urait.ru/
WznarensctBo FOpaiit, 2023. — 188 ¢. — (Bricmiee HEOTpaHUYEHHBIN TOCTYII
obpazoBanue). — ISBN 978-5-534-06617-3. — Tekcr :
anekTpoHHbIH // Obpa3zoBaTenbHas miardopma FOpaiit [caiit].

— URL.: https://urait.ru/bcode/514217

3. [Tumenos, B. I'. Uucnennsie Mmeroast B 2 4. Y. 1 : yuebHOE DIEKTPOHHOE
nocobue 11 By30B / B. I'. [lumenoB. — Mockaa : n3aaTenbcTBo «HOpaiiT
NznarensctBo FOpaiit, 2022. — 111 ¢. — (Bricmiee https://urait.ru/
obpazoBanue). — ISBN 978-5-534-10886-6. — Tekcr : HEOTPaHUYEHHBIN JOCTYII
anekTpoHHbIH // OOpa3zoBatenbHas miargopma FOpaiir [caiir].

— URL.: https://urait.ru/bcode/492872

4, [Tumenos, B. I'. Uucnennsie Mmeroast B 2 4. Y. 2 : yuebHOE DIEeKTPOHHOE
nocobue st By30B / B. I'. [lumenos, A. b. JIoxxHUKOB. — n3aaTenbcTBo «HOpaiiT
Mockga : U3narensctBo IOpaiit, 2023. — 107 ¢. — (Beicmiee https://urait.ru/
obpazoBanmne). — ISBN 978-5-534-10891-0. — Tekcr : HEOTPaHUYEHHBIN JOCTYII
anekTpoHHbIH // OOpa3zoBaTenbHas iardopma FOpaiit [caiit].

— URL. https://urait.ru/bcode/515028

6.3. IIpodeccuonasibHbie Ha3bl JaHHBIX, HCIOJIb3yeMble PH OCYIIeCTBJICHUHU
00pa3oBaTeIbHOIO MpoIecca Mo JUCHHUILIHHE:

. http://ssrt.iszf.irk.ru/indexru.shtml

6.4. I/IH(l)OpMaIIHOHHI)Ie CIIPaBOYHLIC CUCTEMbI, HCII0JIB3YEMBIEC IIPHA OCYIIECTBJICHUMN

00pa30BaTeJILHOTO MPoIecca 1Mo JUCIUTLINHE:

http://irbis.iszf.irk.ru

J Hayunas anextponHas oubnuorexa https://elibrary.ru

WNndpopmanmonHo-cnpasoynass uHpopmanus B O6ubmuoreke UC3® CO PAH

6.5. Pecypchl uH()OpMALIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu «AHTEepHETY,
He00X0AUMBbIe 1JIsl OCBOEHUSI JUCIUIJIMHBI:

Ownmnaiin xaranor m3odpaxkennii Connna ['enroBsroep https://helioviewer.org/

6.6. IIporpamMHoe o0ecnieyeHue

JIMueH3MOHHOE W CBOOOJHO PpacIpOCTpPaHsSEMOE MPOTrpaMMHOE OOecleyeHue, B TOM YHCIe
OTEYECTBEHHOTO TPOM3BOJICTBA HCIIONB3YyeMOE TP  OCYIIECTBICHHH 00pa30BaTEIbHOTO
npoiiecca 1o JUCIUIIINHE:

e Onmnepanumonnas cuctema Ubuntu 18.04 (cBo6oaHO pactpoctpansiemoe [10)

e Oducnsiit maker Libre Office (cBoOomHO pacnpocTtpansemoe [10)

e 7/-Zip (cBobonHO pacnpocTtpansemoe [10)

e Adobe Acrobat Reader DC (cBoGoHO0 pacnpoctpansiemoe [10)


https://e.lanbook.com/
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https://urait.ru/
https://urait.ru/bcode/492872
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e Mozilla Firefox 1 (cBob6oaHO pacnpoctpansemoe [10)

e VLC Mediaplayer (cBo6oHO pacnpoctpansemoe [10)

e K-Lite Codec Pack (cBoboato pacrnpoctpansiemoe I10)

e Jluctpubytus Python Anaconda (cBo6oaHo pacmpoctpansiemoe I10)
e Ha6op xommunsatopoB GCC (cBo6oaHO pacnpocTtpansemoe [10)

e Onmnepanmonnas cuctema Microsoft Windows 10 Pro

e Cucrema BKC VideoMost Proton

7. O0pa3oBaTesibHbIE TEXHOJIOTHHU

IIpoGnemMHass JiekHusi — JIEKLUWs, OINMPAKOIIAACS Ha JIOTMKY IOCJIEI0BATEIbHO
MOJICIUPYEMBIX MPOOJEMHBIX CUTYallMii IMyTeM IIOCTAHOBKM MPOOJEMHBIX BOIPOCOB WU
npexbsBICHUS MpoOieMHbIX 3anad. [IpoOnemHas cuTyanus - 3TO CIOXHAas MPOTUBOPEUYUBas
00CTaHOBKa, co3/jaBaeMasi Ha 3aHATUSAX ITyTEM IOCTAHOBKU MPOOJIEMHBIX BOIPOCOB (BBOJIHBIX),
TpeOyroIiasi akTUBHOW MO3HABATENbHOM JIEATENbHOCTH 00y4aeMbIX ISl €€ MPaBHIIbHOM OLEHKU
u paspemieHus. IIpoOiaeMHbIi BOIPOC COACPKHUT B ceOe AMATICKTHYECKOE MPOTHUBOpPEUUE U
TpeOyeT nisi ero pemieHuss He BOCHPOM3BENCHUS W3BECTHBIX 3HAHUU, a Pa3MBILIUICHUS,
CpaBHCHHSI, TIOWCKA, MPUOOPETCHHS W TPUMCHCHUS HOBBIX 3HaHWU. [IpoOiemHas 3amgada B
OTIIMYHE OT MPOOJIIEMHOTO BOIMIPOCA COAEPKUT JOMOTHUTEIHHYIO BBOAHYIO MH(OPMALIUIO U TIPU
HE00XOIMMOCTH HEKOTOPBIE OPHEHTHUPHI TMOMCKa ¢ pemenns. C MoMOUIbI0 MPOOIEMHON JEKIHH
obOecrnieunBaeTcs JOCTUKEHHE TPEX OCHOBHBIX JUIAKTUYECKUX LIETICH:

J YCBOCHHUE CTYJEHTAMU TEOPETHUECKUX 3HAHUM;
J pa3BUTHE TEOPETUYECKOTO MBIIIICHHUS;
J (dbopMHUpOBaHKE MO3HABATEIBHOTO HMHTEpECa K COJIEP)KAHHIO Y4eOHOTO

npeaMera u npohecCHOHAIbHOW MOTHUBAIMH Oy IyIIeTo CHEeIHAaIiCTa.

Ha JICKIIMH HpO6J'IeMHOFO XapaKTepa CTYACHTBI HAXOAATCA B IMOCTOAHHOM IIPOLECCCC
PaSMBIIIICHUA C TPCIIOAABATCIICM U B KOHCYHOM UTOI'C «COABTOpaMu)» B pCHICHUUA Hp06JI€MHI)IX
3a1a4. HpI/IMCHeHI/Ie Ha CBOHMX 3aHATHUAX TCXHOJIOTHH ((HpO6J'I€MHOI>i JEKOHUW» IMPUBOJUT K
SHAYUTCIbHBIM PE3YyJIbTaTaM:

1. 3HaHUs, YCBOGHHBIE «AaKTHBHOY», MPOYHEE 3alIOMUHAIOTCS U JIeT4e aKTyalIu3UpPYIOTCS
(oOyuarommii >dext 3aHsATHA), a TaKke Oosiee TITyOOKH, CHCTEMATHU3UPOBAHBI M OO0JIaJar0T
CBOICTBOM MepeHoca B ipyrue cutyanuu (3¢ GhekT pa3BUTHs, TBOPUECKOTO MBIIUIEHUS).

2. Pemienune mnpoOJEeMHBIX 3a/ad BBICTYIAET CBOEOOpa3HbIM TPEHWHIOM B Pa3BUTUU
UHTEJUIeKTa (pa3BUBAIOIIN 2P PEKT 3aHATHS).

3. Bocmpusitue 3HaHMI TOAOOHBIM CIIOCOOOM TIOBBIINIAET WHTEPEC K YCBAUBAEMOMY
COJIEP)KaHUIO M YITy4YIlaeT MpodecCHOHANBbHYIO MOATOTOBICHHOCTh (3PPEKT MCHUXOIOrHUecKoi
MOATOTOBKHU K MPOheCCHOHATBHOU IEATETLHOCTH).

4. OcBOCHHbIE TAKUM 00pa30M 3HAHUS SABISIOTCS COOCTBEHHBIM JIOCTOSTHUEM CTY/IEHTOB,
TEM CaMbIM JOCTUTAETCS BOCIUTATENbHBIN A3PPEKT 3aHATHUS.

Jlekuusi ¢ MpUMeHeHHEeM TeXHMKH o00paTHO# cBsA3U. OOpaTHas CBsSI3b IIOMOTaeT
IpernojaBaTeNsiM BHECTH COOTBETCTBYIOLIME KOPPEKTHBBI B METOAMKY 3aHATHUH. Bompock
ayJIMTOPUU 3aJal0TCS U B HaYaJle, U B KOHIIE U3JI0KEHUS KaXk10T0 JIOTHUECKOTO pa3/iena JEKINH.
[lepBblit — 1yist TOTO, YTOOBI y3HATh, HACKOJBKO CTYAEHTHI OCBEAOMJIEHBI IO H3JIaraeMoit
npobaeme. Bropoii - s KOHTpOJIsl KauecTBa YCBOEGHHUs MaTepuana. Ecnu aynurtopus B meiaom
MPaBWJIbHO OTBEYAE€T Ha BBOJHBIM BOMNPOC, MpenojaBaTelib W3JIaraeT Marepual TEe3UCHO U
NEPEXOUT K CIENYIOIIEMY pasfeny JeKUuu. Eciu ke 4uciio IpaBWIBHBIX OTBETOB HIUXKE
KEJIAeMOI0 YPOBHS, NPENoAaBaTelb YUTAET MOATOTOBICHHYIO JIEKLIMIO, B KOHLE CMBICIOBOIO
pasziena 3amaeT HOBBIM (KOHTpOJBHBINA) Bompoc. [Ipu HeymoBIETBOPUTENBHBIX pe3yabTaTax
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KOHTPOJIBHOTO OIpoca MPENoJaBaTellb BO3BpAIAeTCA K yXKE IMPOYUTAaHHOMY Pa3zeily, U3MEHUB

OpyU 3TOM METOAMKY TMOJauyd Marepuana.

3,Z[GCI> BaXHbIM  ABJIICTCA  HCIIOJIb30BAHUC

METOAMYECKOTO MPHUHIUIA OOpaTHON CBSI3U: BBOJIHBIA BONPOC - HW3JIOKEHUE - KOHKPETHBIHA
Bonpoc. Takum o0pa3oM, B JIEKIUMM C INPUMEHEHHEM TEXHHMKHM OOpaTHOH CBs3M mpolecc
YCBOEHHSI JIEKLIMOHHOTO MaTepuaa CTAHOBUTCS YIPABISEMBIM M MAaKCUMAaJIbHO MPUOIMKESHHBIM
K YPOBHIO IIOATOTOBJIEHHOCTH U BOCIPUATHUSA CTYJEHTAMH JaHHOW KOHKPETHOM TEMBI 3aHATUA. A
3TO 00OecrieuynBaeT B KaKOW-TO CTETEHU PEaH3alMi0 MPUHIMIA WHIAUNBHIYATH3alUNd YIeOHOTO
npolecca B yCIOBHUSX I'PYIIIIOBOIO O0y4YEeHHUS.

8. MarepuajbHO-TEXHUYECKOE o0ecniedeHne TUCHUIIHHBI (MOIYJIS)

YuebHast  aymuTopus Ui
HPOBE/ICHNUS 3aHATHH
JICKIIMOHHOTO THIIA, 3aHSATHA
CEMHHAPCKOT0 THIIA,
KypCOBOT'O IPOCKTUPOBAHUS,
IPYIIIOBBIX u
WHIUBHTyaJIbHBIX

KOHCYJIbTAIHH, TEKYILErO

KOHTPOJIA M IPOMEKYTOUYHOU
aTTecTaluu

AyIuTOpHs YKOMIUIEKTOBAHA CIEIHATU3UPOBAHHON MeOeIbio
Ha 30 mOCaZOYHBIX MECT, OCHamieHa OOOpyZOBaHHWEM U
TEXHUYECKUMHU CpEICTBAMH OOy4YeHHsI, CIY)KallUMH  JUIS
npeACTaBIeHUs Y1eOHOH nHpOpMay OOJBIION ayIUTOPUH:

* JI0OCKa MarHUTHO-MapkepHasi Branberg

* dKpaH Juis nmpoekTopa Projecta

* npoektop BenQ MH733 1920 x 1080

* HoyrOyk ASUS L1500CDA Windows 10 Pro

» cucreMma akycruueckas Electro Voice EVID 6.2

Y4eOHass  ayauropus s
IPYIIIOBBIX u
VHIUBUAYaAJIbHbBIX

KOHCYJIbTALIUI u

CaMOCTOSITENIbHOIN paOOThI

Aynuropus YKOMIUIEKTOBaHA CHELHAIM3UPOBAHHONW MeOEeIblo
Ha 7 TIOCaJ0YHbIX MECT, OCHAIIICHA KOMITbIOTEPHON TEXHUKOU C
BO3MOXHOCTHIO ~ TOAKIIOYEHHss K cetd «UHTEepHeT W
obecrieueHHEM JIOCTyNa K 3JIEKTPOHHOW HH(POPMAI[MOHHO-
o0pa3oBarenbHOi cpene:

* mepcoHandbHBIE KOMIbIOTEpsl HeTrom Think Center

Lenovo M710Q

» wmonutopsl IIYAMA PL2283H, Dell CRHX9K2

*  JI0OCKa MarHUTHO-MapkepHasi Branberg

*  9KpaH Juis poektopa Projecta

» npoektop BenQ MH733 1920 x 1080

9. ®oH/1 OLIEHOYHBIX CPEICTB

B pe3yjabTaTe 0CBOCHUA TUCIHUIIJINHBI oﬁyqalomm‘/ica JOJIJKEH .

3HaTh

1. OFpaHI/I‘leHHSI M BO3MOXXHOCTH HCHOJIb30BaHus DBM JIsL TIPAKTUYCCKOr'0 HUCIOJIb30BAHUA

YHUCJICHHBIX METO/J0B.

2. D(ddexTUBHBIE ANTOPUTMbI YHCIEHHOTO aHATM32

YmMmern

1. PaspabatbeiBaTh nporpammbl it IBM uist penieHust BBIYMCIUTENBHBIX 3a/1a4.
2. TIpUMEHSITh YUCIIEHHBIE METOIbI JUIS UCCIICHOBAHUS (PU3UYECKHX TIPOLIECCOB M OOBEKTOB.

Bnanets

1. Hasrwikamu MPAKTUYCCKOI'0 UCIIOJIb30BaAHUA YUCIICHHBIX METOI0B.
2. HO,Z[XO,Z[aMI/I OIpCaACIICHUA HAACKHOCTHU YUCIICHHBIX MCTO1I0B

Ilepeyenb KOMIIETEHIMI ¢ YKAa3aHHEM JTAaloOB UX (POpMHPOBAHHMA B Ipolecce OCBOCHUSA
0o0pa3oBaTe/IbHOI NPOrpamMMbl
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Koo komnemenyuu

Pasoenvt ducyunnunsl, nanpasiennvle Ha HopmMuposanue KOMnemeHyuu

1

2 3

4 5

6 7

IIKA-2

+

+ +

+ +

+ +

Onucanue nmokasarejieii M KPUTEePHEB OLIEHUBAHUSI KOMIETEHIIUI HA Pa3jIMYHbIX dTAanmax
UX (pOPMHPOBAHUS, ONICAHUE HIKAJ OLlEHHBAHHUSA

Kon Iloka3zarenu DopMbI ONIEHHBAHHUS
KOMITeTeHI[HH (MHANKATOPBHI) Texkyuinii KOHTPOJIb I[pome:xyTounasi
aTTecTanus
YcerHbli Pemenue IIposepka 3ayer/aK3aMeH
orpoc 3a/1a4 BBITIOJTHECHUS
JIOMAIITHETO 3aaHMs
Bomnpocet Bce
TIKA-2 -2 P Bce 3amaun 3a4eT
1-2 3a1a9mn
Bomnpocst Bce
TIKA-2 -3 Bce 3amaun 3a4eT
3-20 3a1a9mn

IIporpamMmma onleHUBaAHHUS KOHTPOJHPYEMOil KOMIIeTeHIINU

Tema uu pasznen Dopmupyemblii Ilokazarens Kpurepuii Haunmenosanue OC
ITUCLUMIINHBI NPU3HAK OIICHUBaHUS TK I1A
KOMICTCHITHH
Pasmen 1. [lonstue | TTKA-2 Hcnonb3yer Brnageer CobecenoBa | 3a4yer
0 YHCIICHHBIX CmocobeH WHPOPMALHOHHBIE MaTepHaIoM HUC
METOHaxX TIPOBOIUTH pecypchL, Hay4HY¥o, pasgena 1.
HayJIHBIE OTIBITHO- 3HaeT orpaHUYCHUS
HCCIICIOBAHMSI B SKCIEPUMCHTAIBHYIO | YHCIICHHBIX
obmacti pU3NKU , HAOIMIOIATENBHYIO H | METOJ/IOB H
COITHEYHO-3EMHBIX | MPHUOOPHYIO Oa3bI TUIIMYHBIC OIIHOKU
CBsI3€H, UCTIONB3Ysl | MPH NMPOBEICHUN B YHCJICHHBIX
HE0OXOIUMBIE Hay4YHBIX MeTo1ax
3HAHUS HCCIeJOBaHUH U
TEOPETUYECKUX U peanu3aiiy HayIHbIX
SKCIIEPUMEHTAIbH | MPOEKTOB B 00JacTH
BIX Pa3JIeNioB (U3MKH COTHEYHO-
(107637091 3EMHBIX CBS3CH.
Pazpnen 2. TIKA-2 Hcnonp3yer Bnageer CobecenoBa | 3ayer
HuaTepnionsmms CrocobeH COBpPEMCHHBIC MaTepHaioM HUE
MIPOBOIUTH TEOpPETUICCKHE 1 paszgena 2. Permenue
HayJYHBIE SKCIICPUMCHTANBHBIE | YMeeT IHucaTh 3amad
HCCIICIOBAHMSI B METOJIBI, BKITFOYAs MIPOTPaMMEI,
obnactu Gpu3uku MeTOJIbl 00pabOTKH U | peasi3yIolue
COJIHEYHO-3€MHBIX | aHalu3a JaHHBIX, IPU | HHTEPIOJSAIUIO
CBS3€H, UCIOJIb3Ysl | NIPOBEIEHUU
HE0O0XOIUMBIE HaYYHBIX
3HAHUS UCCIeOBaHUHN U
TEOPETUIECKUX U peau3aIiy HayIHbIX
AKCIEPUMCHTANBH | MPOCKTOB B 00JIACTH
BIX pa3JelioB (U3UKU COTHEYHO-
¢busukn 3EMHBIX CBSI3CH
Paznen 3. TIKA-2 Hcnonb3yer Bnaneer CobecenoBa | 3auer
UucneHnHoe CrnocobeH COBPEMEHHBIE MaTepHuagIoM HUE
T QepeHIIpoBaH | IPOBOJIUTH TEOpPETUICCKHE U paszgena 3. Pemmenue
ue Hay4YHBIC 9KCICPUMCHTANBHBIE | YMeEeT HucaTh 3amad
HCCIIeTOBaHUS B METO/IbI, BKJIFOYAs MPOTrPaMMBl,
obmacti pU3NKN METOJIBI 00pabOTKH U | pean3yromme
COJIHEYHO-3€MHBIX | aHaJIH3a IaHHBIX, PU | YUCICHHOE
CBSI3€Hl, UCIIOJIb3Ysl | NIPOBEIEHUU nuddepeHIMpoBaH
HEO0OXO0TUMBIE Hay4YHBIX ne.
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3HAHMS HCCIIeIOBAaHUN U 3HaeT OCHOBHBIE
TEOPETHYECKUX U peann3anyy HayqHbIX | METOJBI
9KCIIEPUMEHTANIbH | IPOEKTOB B O0JTACTH | YHCIEHHOTO
BIX pa3/eioB (U3UKN COTHEYHO- muddepeHIIpoBaH
117635091 3eMHBIX CBS3EH ust
Pasnen 4. TIKA-2 Hcnonszyer Bmaneer CobecemoBa | 3auer
YucnenHoe Crocoben COBpPEMCHHBIC MaTepHaIoM HUE
WUHTETPUPOBAHUE. MIPOBOANTH TEOPEeTHYECKUE U pasnena 4. Pemenue
Hay4HbIE SKCIIEpUMEHTANIbHbIE | YMeeT ucathb 3amaq
UCCIIeJOBAHMS B METO/IbI, BKITIOUast MPOTPaMMBI,
obnactu pu3nKu METO/1bl 00pabOTKU U | peau3yIoIue
COJIHEYHO-3€MHBIX | aHaIM3a JIaHHBIX, IPH | YUCICHHOE
CBSI3€H, HCNONB3Ysl | POBEACHUH MHTETPUPOBAaHUE
HEOOXONMBIE HaY4HBIX 3HaeT OCHOBHBIC
3HaHMA HCCIIEIOBAaHUHN U METOJIBI
TEOPETHYECKUX U peanu3aiy HayJHbIX | YHCICHHOTO
9KCTIEPUMEHTAIbH | IPOEKTOB B 00JTaCTH | MHTETPHPOBAHMS
BIX Pa3JIENoB (U3UKH COTHEUHO-
¢$u3uKH 3eMHBIX CBs3EH
Pasnmen 5. Pemenne | I[IKA-2 Hcnonp3yer Bnageet CobecemoBa | 3ayer
HEJIMHEHHBIX Cnocoben COBpEMEHHbIE MarepuaioM HHE
YPaBHEHUM. IIPOBOJUTH TEOPETUYECKHE U pasnena 5. Pemenue
Hay4HbIE 9KCIIEpPUMEHTANIbHbIE | YMeeT nucathb 3agaq
HCCIIEJOBAHMS B METO/IbI, BKITIOUast MPOTPaMMBl,
obnactu pu3nKu METO/Ibl 00pabOTKU U | peau3yIolue
COJIHEYHO-3€MHBIX | aHaIN3a JaHHBIX, TIPH | PEIICHHUE
CBSI3CH, UCMONB3Ysl | IPOBEACHUH HEJTMHEHHBIX
HEOOXONMBIE HaY4HBIX YpaBHEHHH.
3HaHMA HCCIIEIOBAaHUH U 3HaeT OCHOBHBIC
TEOPETHYECKUX U peanu3ayuy HayqHbIX | METOJBI
9KCTIEPUMEHTANbH | IPOEKTOB B O0JaCTH | YHCIEHHOTO
BIX Pa3JIeNioB (U3MKH COTHEYHO- peueHus
¢busuku 3€MHBIX CBS3el HEJIMHENUHBIX
YpaBHEHHUI
Pazmen 6. Pemenue | ITKA-2 Hcnonp3yer Bnaneet CobecenoBa | 3aueT
OOBIKHOBEHHBIX Cnocobex COBPEMEHHBIE MaTepuaIoM HUE
muddepeHIUaIbHbl | TPOBOJUTH TEOPETUYECKHE U paznena 5. Pewenue
X ypaBHEHHH. Hay4HbIE JKCIIEpUMEHTANIbHbIE | YMeeT nucarthb 3agaq
HCCIIeIOBAaHMS B METO/IbI, BKITIOUas MPOTPaMMBI,
o0macti pU3NKU METOJIBI OOpaOOTKH U | pean3yIomre
COJIHEYHO-3€MHBIX | aHaIN3a JJaHHBIX, TIPH | PEIICHHUE
CBSI3€H, UCMONB3Ysl | POBEACHUN OOBIKHOBEHHBIX
HEO0XOIUMBIE HAYJIHBIX nmudpepeHIraIbHbI
3HAHUA UCCIIEJOBAHUN U X YPaBHEHUH.
TEOPETHYECKUX U peanM3anyy HaydyHbIX | 3HAeT OCHOBHBIE
9KCIIEPUMEHTANIbH | IPOEKTOB B 00JaCTH | METOABI
BIX Pa3JIeNioB (U3MKH CONTHEYHO- YHCIIEHHOTO
¢bu3uku 3eMHBIX CBsI3eH peuieHust
OOBIKHOBEHHBIX
Qg pepeHIraIbHbI
X ypaBHEHUI
Paznen 7. Pemenune | I1IKA-2 Hcnonssyer Bnaneer CobecenoBa | 3aueT
muddepenunansael | CrocobeH COBpEMEHHBIE MarepuanoM HHE
X YypaBHEHHH B MIPOBOANTD TEOpeTHYECKUe U pasnena 5. Pemenne
YacTHBIX Hay4HBIE SKCIIEpUMEHTaIbHbIE | YMeeT nucarthb 3a1aq
MPOU3BOJIHBIX. HCCIIEJOBAHMS B METO/IbI, BKITIOUas MPOTPaMMBI,
obmacty GU3NKN METOJIB 00pabOTKH U | pean3yIomme
COJIHEYHO-3€MHBIX | aHaJn3a JaHHBIX, TIPH | PELICHUE
CBSI3€Hl, UCIIOJIb3Ysl | NIPOBEIEHUU nuddepeHraIbHbI
HEOOXO0/IUMbIe HaY4HBIX X ypaBHEHHI B
3HAHMS HCCIIeIOBAaHUN U YACTHBIX
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TEOPETHYECKUX U
9KCIIEPUMEHTAIBH
BIX Pa3zesoB
7637091

peanu3aniy HayIHbIX
MIPOEKTOB B 00JacTH
(bM3HKH COTHEUHO-
3€MHBIX CBA3EH

MPOU3BOTHBIX.
3HaeT OCHOBHEIE
METOIBI
YHCIEHHOTO

peneHust

YaCTHBIX

nmudepeHraIbHbI
X YpaBHEHUI B

IPOU3BOJIHBIX

TeKymaﬂ H MPOMEKYTOYHASA aTTeCTAlusA

Heap KoHTpPOJS - TonydyeHHE HHGOpPMAMHU O peE3yldbTaTax OOYYCHHS] W CTENEeHH WX
COOTBETCTBUS pe3yjbTaTaM 00yUYEeHHUS.

Texkymmii KOHTPOJIb

Texylmuii KOHTpOJIb YCHEBAEMOCTH MArucCTpaHTa, T.€. MPOBEPKA YCBOECHMSI Yy4EOHOIO
MaTepHuaa, peryjiipHO OCYILIECTBISIETCA Ha MPOTSHKEHUH ceMecTpa. TeKyluil KOHTPOJIb 3HaHUI
00y4aromuxcst OpraHU30BaH KaK YCTHBIM IPYIIIOBON OIPOC, MMChbMEHHBIE PabOTHI

OuneHoYHBIE CPeICTBA /I OLIEHKH TeKYIlel ycreBaeMOCTH CTY/AeHTOB

Xapakrepucruka OC s odecnedyeHus: TeKylero KOHTPOJIS 10 AUCHUILIHHE

HNHaexc u ypoBeHb
Pazgen / Tema (bopmupyemoit ocC Copep:xaHue 3a1aHus
KOMIETeHIHH WIH
JeCKPUIITOpPa
Paznen 1. [TonsTue o IMKA-2, U1.2 CobGecenoBanue, | Jluckyccus, o0CyxaeHue
YUCIEHHBIX METOAAX. MaTtepuana JeKIUH Win
YCTHBIH OTBET Ha BOMPOCHI
penogaBaTels.
Paznen 2. UnTepnonsius IMKA-2, U1.2 CobGecenoBanue, | Juckyccus, o0OCyxaeHue
Pemenue 3amaq | Marepuana JICKIHUN HITH
YCTHBI OTBET Ha BOTIPOCHI
mperoIaBaTes.
Permenue 3agau.
Paznen 3. YUuciennoe I[IKA-2, U]1.3 CobecenoBanue, | Jluckyccus, o0cykaeHne
muddepeHIrpoBaHIe Pemenue 3amaq | Marepuana JEKIHUN WITH
YCTHBIA OTBET Ha BOTIPOCHI
npenoaaBaTels.
Pemienue 3agau.
Paznen 4. UucnenHoe IIKA-2, U]1.3 CobGecenoBanue, | Jluckyccus, o0CykaeHue
MHTETPUPOBAHUE. Pemenue 3amay | marepuana JEKIUI TN
YCTHBIH OTBET Ha BOTIPOCHI
MpernoaaBaTels.
Pemenue 3agau.
Pasnen 5. Pemenne nenuneiineix | IIKA-2, 1.3 CobecenoBanue, | Jluckyccus, o0cykaeHne
YpaBHEHHH. Pewenne 3anay | marepuaina JeKUU UIu
YCTHBIA OTBET Ha BOTIPOCHI
MperoIaBaTes.
Pemenue 3anau.
Paznen 6. Pemenne [IKA-2, U]1.3 CobecenoBanue, | Jluckyccus, o0cyKaeHue
OOBIKHOBEHHBIX Perenue 3amau | Marepuana JICKIHN WU
muddepeHnIraTbHBIX YCTHBIN OTBET Ha BOIPOCHI
YpaBHEHMM. NIPENOIaBaTENs.
Pemenue 3agau.
Paznen 7. Pemenue [IKA-2, /1.3 CobecenoBanue, | Jluckyccus, o0CyxaeHne
muddepeHIraTbHBIX YpaBHEHUH Pemenue 3anay | marepuaia JEKLU UIU
B YaCTHBIX MTPOU3BOTHBIX. YCTHBIH OTBET Ha BOMPOCHI
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IpenoaaBaTe’s.
Pemenue 3amau.

3apanus JAJs1 TEKYIEero KOHTPOJIst

Bomnpocs! 1151 cobecenoBanust

Pasznen 1

1. HasoBuTe OCHOBHBIE OTPAaHUYEHUS IPU UCII0JIb30BAaHUN YHCIEHHBIX METOJIOB.

2. Kakue omuOku MOTYT OBITH JOMYIICHBI IPH IPUMEHEHUH YHCICHHBIX METO/I0B
Pazpea 2.

3. UYro Takoe MHTEPHOJIAIMS, IS YETO OHA UCIOIB3YeTCs?

4. Pacckaxure 00 HHTEPHOIALMOHHOM MHOroujaeHe HerotoHna
Paznea 3.

5. IIpuuunsl norpemHocreil uncaeHHoOro augphepeHIupoBaHUs

6. Ilepeuncnure U3BECTHBIC BaM METO/bI YUCIECHHOTO AU HepeHInPOBAHMS.
Pazpea 4.

7. CpaBHHTE MEXIy COO0 METOJ Tpaneuuidi 1 METO/] MPSIMOYTOJIbHUKOB.

8. Kakum 00pa3oM MOXXHO OLIEHUTh TOYHOCTb YHCIEHHOTO HHTETPUPOBAHUS.

9. Pacckaxute 00 OCOOCHHOCTSIX YHCJICHHOTO BBIYMCICHUS MHOTOMEPHBIX
UHTETPajoB
Pazneu S.

10. B uem 3akirouaercst MeTo]] HploTOHA pelieHus HeTMHEHHBIX YpaBHEHUH. .

11. Kakum oOpa3zom meron HpOTOHAa MOXHO NPUMEHHUTH K PEIICHUIO CHCTEMBI
HEJIMHEHHBIX YPaBHEHUH.
Pazpnean 6.

12. Tlepeuucnure W JaiiTe KpaTKyl0 XapaKTEpUCTUKY H3BECTHBIM BaM MeTOJaM
peuenus 3aaaun Komm.

13. Ilepeuncnure W JaiiTe KpaTKyl0 XapaKTEPUCTUKY H3BECTHBIM BaM MeTOJaM
pELICHUS KpaeBOM 3a/1a4H.

14. Onummure meton Pynre-Kyrre pemieHuss oObIKHOBEHHBIX I depeHInaIbHbIX
YpaBHEHUM.

15. Kakume MeToapl HCHOJB3YIOTCS JUId PpEHIEHHs CHCTEM  OOBIKHOBEHHBIX
muddepeHIMaNbHbIX ypaBHEHUI.
Pa3pgen 7.

16. PacckaxxuTe, UYTO Takoe pa3HOCTHBIE CXEMBI, KaKHMH IIapaMeTpaMy OHH
XapaKTEepU3YIOTCS.

17. Kakum 00pa3oM MOKHO UCCIIEI0BAaTh YCTOMUNBOCTh PA3HOCTHON CXEMBI.

18. HasoBure ocHOBHBIE Kiacchl AuddepeHnnanbHbIX YpaBHEHHM B YaCTHBIX
MIPOU3BOJIHBIX.

19. Ocobennoctu BBIOOPA/pa3pabOTKKU Pa3HOCTHOM CXEMbI JIJIsl Pa3IMYHbIX KJIaCCOB
TQepeHIaIbHbIX YPaBHEHUH B YaCTHBIX IIPOU3BOTHBIX.

20. Pacckaxxute o0 Meroje (akTOpH3alMM M €ro NPUMEHEHUH Ui pelieHHs
MHOTOMEPHBIX 3a]1a4.

3agaum AJsl NPAKTUYECKHUX 3aHATHH

Paspean 2.
1. CocraBuTh mporpaMmy anmpoKCUMaluu TaOIUYHO 33JaHHOM (PYHKIIMHM KyOUUYECKHM
CIJTAHOM Ha OJTHOPOJHOM CETKE
Paznea 3.
2. Tlokazatp, uro meron Pynre-Kyrra BTOpOTrO mopsijika qefcTBUTENIEHO UMEET BTOPOU
MOPSIIOK TOYHOCTH.
Pa3nean 4.
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3. Uwucnenno mnpouHTerpuponath (yskiuio exp(-x"2) B untepBane [0,1] meromamwu
Tpanenuii 1 CHUMIICOHAa Ha OJAHOPOJHOW CETKE M3 N Y3JIOB U CPaBHUTH TpaduKu
3aBHCHUMOCTH pe3yabTaToB oT N s 2 <n<10.e

Pazpea 5.

4. Haiitu pemenue ypaBHeHus sinx —x2 — 0.1 =0 wmerogoMm Herorona Ha wHTEpBaie

[0,10].
Pazneu 6.

5. Tloka3ate, uro Meroa Pynre-Kyrra BTOporo mopsiika IelCTBUTEIIBHO UMEET BTOPOM

HOPSAI0K TOYHOCTH.

Pa3zmean 7.
6. IlomyunTh KpUTEPUU YCTOWIMBOCTH JUISI SIBHOM M HESIBHOM CXEM pEIICHUS] YpaBHEHUS
nuddy3un.

HpOMe)KyTO'lHaﬂ aTrecranmusa

[Ipomexxyrounast arTecTalsi CTYACHTOB 10 JUCHUIUIMHE OCYIIECTBISETCS IO
OKOHYAHUIO JIMCUUIUIMHBI, B BHJIE€ 3a4€Ta B COOTBETCTBHHM C rpadukoM y4eOHOro mpoiecca.
[IpoBepka HamWyusi KOHCHEKTOB MO AUCIUIUIMHE SIBJISETCS JOMYCKOM K 3auéry. B ciyuae
HAIUYUs y4eOHOU 3a/I0JKEHHOCTH (TPOMYIICHHBIX 3aHATHI U (MJTK) HEBBITTOJIHEHHBIX 3aaHUil),
CTYJCHT OTpabaThIBaeT MPOMYIIEHHBIC 3aHATHS U BIIOTHSICT 3a/IaHU.

OueHo4YHbIE CpeCcTBA IJIS POBEACHUS IPOMEKYTOUYHON aTTecTaluu
Bomnpocsl 1uist 3auera

1. Meton Taycca-/[kopmaHa pelieHHs CHUCTEM JIMHEMHBIX —anredpandyecKux
YpaBHEHUM.

2. LU-pa3noxeHue KBaJpaTHBIX MaTpPUI] U €ro NPUMEHEHHE JJIS PEeLICHHUs CHCTEM
JMHEWHBIX alNreOpandecKuX ypaBHEHHH.

3. CoOcTBeHHbIC 3HAUYEHUS U COOCTBEHHBIE BEKTOPbI MaTpHLbl. JIeBble U IpaBble
coOcTBeHHBIEC BEKTOPHI. [IpeobpazoBanmst momxoousi.

4. Meton oOpaTHBIX UTEpaLuil pelieHus 3a/1a4 Ha COOCTBEHHbIE 3HAUEHMSL.

5. 3anauu annpokcumanuu GyHkuuil. KyOnyeckue criiaiiHbl.

6. YucneHHoe MHTErpupoBaHHe (YHKIMHA 3aJaHHBIX TaOnu4yHO. MHTerpupoBaHue
MeTtoaamu Tparenuit, Cumncona u bone.

7. YucneHHoe HMHTErpupoBaHME (QYHKUUH, 33aJaHHBIX AaHAJIUTUYECKH. [ ayccoBbI
KBaJlpaTypsbl.

8. PekyppeHTHbIE COOTHOIIEHMS. YCTOHYMBBIE W HEYCTOWYMBBIE PEKYPCHH.
OBpPUCTUYECKUI METO/1 ONpEeeNIEeHUs] yCTOMUNBOCTH.

9. Mertoasl Pynre-Kyrra pemienuss cucteM OOBIKHOBEHHBIX Au(pdepeHInalIbHbIX
YpaBHEHUH C HaYaIbHBIMU YCIOBHUSIMH.

10. Meton IIPEIUKTOP-KOPPEKTOP peleHus CUCTEM OOBIKHOBEHHBIX
G depeHIMATBbHBIX YpaBHEHUI ¢ HaYaJIbHBIMH YCIIOBUSIMU.

11. Meton ycTaHOBJEHHS JJIsI CUCTEM OOBIKHOBEHHBIX JAu(pdepeHIHalIbHbIX
YpaBHEHHUS C TPAHUYHBIMH YCIOBUSMHU.

12. Merton Jlakc (Lax) 4MciaeHHOro perieHusi ypaBHEHUs HENpPEpbIBHOCTH (B OJHOM
MPOCTPAHCTBEHHOM u3MepeHuu). Yucnennas audoysus. Meron ¢on Helimana anammsa
YCTOMYUBOCTH.

13. SlBHas u HesiBHas cxembl FTCS (forward time central space) umcienHoro

pelueHus ypaBHeHUs AU(PQPy3uu (B OTHOM MPOCTPAHCTBEHHOM U3MEPEHUH).
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3amauu A4 3a4eTa

1. CocTaBUTh MPOrpamMMy BBIYUCICHHSI OOpaTHON MaTpPHUIIBI pa3MepoM 2X2 METO0M
I"aycca-Jl>xopnana.

2. CocTaBUTh TPOTpaMMy pEIIEHUS CHUCTEMBI JABYX JHHEWHBIX alreOpandeckux
ypaBHeHu MeTonoM LU-pa3inoxeHns MaTpuLbl ypaBHEHUS.

3. Haiitu coOcTBeHHblE 3HA4YeHHS U COOCTBEHHBIE BEKTOPHl CHMMETPUYHOMN
MaTpHLBI Ajj = i+] pasmepom 2x2.

4. CocTaBuTh MporpamMMy pelIeHus 3a/Ja4d Ha COOCTBEHHbBIE 3HAYEHHUS METOJIOM
0o0OpaTHBIX WTEpaluii, cuuTast 0OpaTHYIO MaTPULLy U3BECTHOM.

5. CoctaBuTh MporpaMMy ammnpoKCUMAalMM —TAaONWYHO 3aJaHHOW  (PYHKIHH
KyOM4eCKHUM CIUIalfHOM Ha OJIHOPOJHOM CETKe.

6. YuciieHHO npouHTErprpoBaTh GyHkuuio exp(-x~2) B untepsaie [0,1] meTogamu

Tparnenuii 1 CHUMIICOHA Ha OJTHOPOJHOW CETKE M3 N Y3JI0B M CPAaBHUTHh I'PAPHUKH 3aBUCUMOCTH
pe3ynbraToB oT N s 2 < n < 10.

7. OnpenenuTs MUHMMAJIBHOE KOJIMYECTBO Y3JIOB JUISl «TOYHOI'0» MHTErPUPOBAHUS
20
dbynkuum cos” (nX) Ha orpeske [-1,1] merogom ["aycca-Jlexanapa.
8. BbIsICHUTE sBIsIeTCS M pEKyppeHTHOe cooTHomleHue ans ¢yHkuuil beccens,
1 LS = A .
R T ", YCTOMUMBBIM.
9. Iloxa3ate, uro meron Pynre-Kyrra BTOpOro mnopsiaka AEUCTBUTENBHO HMEET
BTOPOi MOPSIIOK TOUHOCTH.
10. [Monyuntps 3HaueHUsT KOA(PQGUIMEHTOB Ui TPEAUKTOPAa BTOPOTO IMOPSIKA
h )
Yn+1l = Yn + mel" — 16y, + 59, _o) + O(h?)
11. OOBACHUTD YHUCIICHHYIO CXEMYy PEIICHHS CUCTEMbl TpEX YpaBHEHHUIH C JAByMs

TPAHUYHBIMU YCIOBHUSMM B HAYaJbHOM TOYKE M OJHHMM — B KOHEYHOM HA OJHOPOJHOM CETKE U3
YEeThIPEX Y3JI0B ISl METOIa YCTAHOBIICHHUSI.
12. ITomyuuts kpuTepuil ycronunBocty KyppanTa s ypaBHEHUs HEPEPBIBHOCTH.
13. [lonyunts KpUTEpUM YCTOMYMBOCTH Ul SIBHOM W HEABHOM CXEM pELICHHUS

ypaBHEHHS TUPPYy3HN.

OueHouHnble cpeacTBa CGOPMUPOBAHHOCTH KOMIIETEHIHIA

HaunMeHoBaHHe KOMIIETEHIMH HNupuxaropsl 10cTHAKEHUS Ne 3ajanusa K
KOMIIeTEeHII U 3a4ery (MU

3a/laHNe)
ITKA-2. CriocobeH mpoBOIUTh Hay4dHbIe uccieoBanust | 1] 2:3HaTh: orpaHudeHus 1 Bce Bonpocks!.

B obnactu (1)I/ISI/IKI/I COJIHCYHO-3€MHBIX CBﬂBeﬁ, BO3MOXKHOCTH HCITOJIb30BaHusI DBM
HCIIOJIb3YS H€O6XO,I[I/IMBI€ 3HaHUA TCOPETUYCCKUX U | A MMPAKTUYCCKOI'0 UCHOJIb30BaHUA

IKCIIEPUMEHTAIBHBIX Pa3IeNIOB (PH3HKH YHUCJIEHHBIX METOJIOB.
W 2:YmeTsb: pazpabaTsiBaTh Bce Bompocsl
nporpaMMmel 17151 OBM iist pemieHus U 3aJa4u

BBIYMCIIMTCIIBHBIX 3a1a4

NJ1 2:Bnanerb: HaBbIKAMHU 3anauu 1-4, 6-
MPAKTUIECKOTO HCIIOIB30BAHUS 8
YHUCIIEHHBIX METOLO0B.

WA 3: 3naTh: 3¢ dexTHBHBIE Bce Bompocel
ITOPUTMBI YHCICHHOTO aHaIN3a

U] 3: YmeTh: npuMeHATh YncieHHbIe | 3amaun 1-4, 6-
METOJIBI JIJIS MCCIIEIOBAHUS 8
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(hM3HUYECKUX MPOIIECCOB U OOHEKTOB
HJ1 3: Bnaaerhb: oaX01aMu Bormpockr 8,
OTpEICIICHUS HAJCKHOCTH YHCAeHHBIX | 12,13
METO/IOB Samauu: 7, 9,
12,13
Kpurepun oneHuBanus pe3yibTaToB 00y4eHust
Kpurepum ouenku:
- OLICHKA «3a4YTCHO» BBICTABJISACTCA CTYACHTY, CCIIN OCHOBHOH Marcpuall
YCBOEH, CTYJICHT IPHUOOPENI HEOOXOIUMBIC 3HAHUS U YMEHUS;
- OOCHKA «HE€ 3a4TCHO» - €CJIN OCHOBHOH Marepurajl yCBOCH HCJOCTATOYHO,
CTYJICHT HEe NTpUoOpe HEOOXOIMMBIX 3HAHUW U YMEHHUI
OueHouyHble  cpeacTBa, o0ecnmeYyMBAKOIIME  JUMATHOCTHKY  cGOPMHPOBAHHOCTH

KOMHeTeHIII/Iﬁ, 3asiBJICHHBIX B paﬁoqeﬁ nmporpaMmme ITUCIHUIIJINHBI (MO)IyJ'Iﬂ)

Pe3yabrar IMoka3arenu Kpurepuu CoorBercrBue / 3auer /
JHATHOCTHKH HECOOTBETCTBHE | IK3aMeH
copmupoBaHHOCTH
KOMIIeTeHIM i
ITonoxurenbHble NIOArOTOBKAa K ycTHoMy | [ain IPaMOTHBII u | CooTBercTBHE 3auer
pe3yNbTaThI YCTHOTO | MPOMEKYTOUHOMY pa3BepHYTHIE OTBET Ha
MIPOMEKYTOUHOTO KOHTPOIJTIO, 3HaHUE | BOIMPOCHI TSt
KOHTPOJIS OCHOBHBIX TE€M | MOATOTOBKH o
JUCIUILTAHBI, TEOPETUUECKUM
YKa3aHHbBIX B | BompocaM Kypca
IIporpamme He orBermit mmm otBetnn | HecoorBeTcTBHE
OIICHUBAHMS HEIPaBUWIBHO Ha
KOHTPOJIUPYEMOU BOIIPOCHI IS
KOMIICTCHITHH IIOJITOTOBKH o
TEOPETUUECKUM
BOIIpOCaM Kypca
[TonoxxutenbHBIC Pemenue TlonoxurtenbHbIE CooTBeTcTBHE 3auer
PEe3YNbTATHI pelIeHns | MpeayioKeHHBIX pe3ynbTaThl peneHus
3a7a4 npernojaBareyeM 3ajad, | 3a1a4y
3HAHWE OCHOBHBIX TEM
JUCIUATIIIAHEI He pemt v | HecoorBercTBuEe
HENPaBWIHHO penmn
MIPEAJIOKEHHBIE 3a/1a4K
IlonoxurensHbIC IloaroroBka k 3auety u | [onHOCTBIO pacKphIT CooTBeTCTBUE 3ager
pe3yJIbTaThl 3aueTa 3HaHUE BONPOCOB JJsl | BOIPOC, IaHbI BCE
3a4eTa MpaBUJIbHbBIE
onpezeseHus
He nonHocThIO packpsIT HecooTBerctBre

BONPOC ¥ (WJIN) TaHBI
HEBEPHBIE OIPEICICHUS
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