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I. AnHHoTranusa

1. Heab 1 3a1a4M AUCHUILTAHBI
[lenmbto OCBOEHUS TUCIMILIMHBI SIBIISICTCS: MOJTOTOBKA CTYJIGHTOB K pa3paboTke U
peam3ani Ha OBM BBIYUCIUTENBHBIX aJITOPUTMOB PEIICHUS MaTEMaTHYECKUX
3a7a4, BO3HUKAIONIMX B MPOILECCE MO3HAHUSA M HCIOJIb30BAHUSA B MPAKTHYECKOU
JNESATEIbHOCTH 3aKOHOB PEAlbHOTO MHUpPa IOCPEACTBOM MAaTeMaTHYECKOTO
MO/JICITUPOBAHUA.

3agayaMy OCBOEHUSI AVCLMITIMHBI SBIIFOTCS:

- NpUOOpETEHHE CTYAECHTAaMU 3HAHUKA OCHOBHBIX IOHSTHIL, METOOB W aJrOpPUTMOB
BBIYHCIIUTEIIEHON MaTEMATHKH.

- MPUOOpETEHHE CTYJCHTAMH HABBHIKOB PEIICHHS THIIOBBIX 3aa4 BBIYHCIUTEILHON
MaTeMaTHKH, HaBBIKOB Pa3pabOTKU M TECTUPOBAHUS MPOrPAMMHOIO OO0ECHEUYEHUs IS
PELLIEHNS 3TUX 3aa4.

2. Mecro nucuumniuabl B cTpykrype OOII

Hucuummaa  «YucieHHble METOIBI» OTHOCHUTCS K  paszeiny
«Marematnueckuii» oOs3aTrenpHOM dactw broka 1. g wu3ydeHus d3ToH
JVCHUIUIMHBI HE0OXOAUMBI 0a30BbI€ 3HAHUS, MOJYYCHHBIE B PE3yJIbTaTE U3yUCHUS
KypCOB MaTEMaTHYE€CKOTO aHaJIN3a, aJireOpbl, HABBIKA pa3pabOTKU aJITOPUTMOB U
MPOrPaMM.

3. O0beM AMCHUILIMHBI: 4 3a4eTHBbIC SOUHMILI, 144 akageMHUYECcKHX yaca, B
TOM 4HCJIe:

KOHTAKTHAs ayJIMTOPHAs padora: jekiuuu 45 4acoB, B T.Y. NPAKTUYECKas
MOJITOTOBKA 2 yaca, MpakTuueckue 3aHaTus 30 4acoB, B T.4. MPAKTUUECKas MOATOTOBKA 2
yaca,

KOHTAKTHAsl BHeAYJMTOPHAsi PadoTa: KOHTPOJIb CAMOCTOSITEIIHHOU paboThI -
4acoB, B TOM YHUCIIE KypcoBas paboTa - () 4acos;

caMocTosiTe/IbHast padora: 69 yacoB, B TOM YKCIIE KOHTPOJIb 45 4acoB.



4. Ilnanupyemble pe3yJbTaTbl 00y4eHHs M0 JUCHUILUINHE, COOTHECEHHBIE C

IVIAHUPYEMBIMH peE3yjabTaTaM OCBOCHUN Oﬁpa3OBaTeJILHOﬁ MporpaMmmabl

[ImannpyemMsble pe3ysIbTaThl
OCBOCHHUS 00pa30BaTEIHHOMN
nporpammsl ((hopMHUpyeMbIe

[Inanupyemble pe3yabTaThl 00yYeHHS IO
JTUCIUTLTAHE

KOMITETECHIIUHN )
OIIK-1.1 JleMoHCTpupyeT 3HaHHUS OCHOB
MaTeMaTuKu, (U3UKHA, BBIUUCIUTEIBHOU
TEXHUKHU Y TPOrPaMMHUPOBAHUS
OIIK-1 Cmnocoben  npumensars | OIIK-1.2 JleMoHCTpUpYyET HaBBIKU
€CTECTBEHHOHAYYHbIE U | UCTIOJIb30BaHUsA 3HaAHUU buzuku U
OOIIEHHKEHEPHBIE 3HAHUSI, METOIbl | MATEMATUKHU TUISt peleHus 3a1a4
MaTeMaTUYECKOro  aHaldu3a U | TEOPETUYECKOro U MPUKIIATHOIO XapaKkTepa
MOJICJIUPOBAHUS B | OIIK-1.3 [Tpumensier METOIbI
poeCCUOHATIBHON JIEATEIBHOCTH | MAaTEMATUYECKOTO u KOMITBIOTEPHOTO
MOJICTUPOBaHUS, Cpe/AcTBa
aBTOMATU3UPOBAHHOIO TMPOEKTUPOBAHUS B
TEOPETUUYECKUX u pacyeTHo-
HKCIEPUMEHTAJIbHBIX UCCIIEN0BAHUAX
[IK-1.1 Pa3pabarbiBaeT MaTeMaTUYECKUE
MOJIEJIA MEXATPOHHBIX U POOOTOTEXHUYECKHUX
[IK-1 CnocobGeH yd4acTBOBaTh B | CHCTEM, MX TMOJCUCTEM U  OTACIBbHBIX
KQueCTBE HCIIOJHUTENS B HAYYHO- | BJIEMEHTOB M MOJyJEi
ucclenoBaTeNbekux — paspadorkax | [TK-1.5 [IpoBoaut BBIYMCIIUTEIIbHBIC
HOBBIX  POOOTOTEXHUYECKUX U | DKCIIEPUMEHTHI c UCIIO0JIb30BaHUEM
MEXaTPOHHBIX CUCTEM CTAHJAPTHBIX MPOTPAMMHBIX IAKETOB C
LEJbI0  HCCIEOBAHUS ~ MaTEMaTUYECKUX
Moaenen MEXATPOHHBIX u

POOOTOTEXHUYECKUX CUCTEM

5. @opma NpPOMeKYTOYHOI ATTECTALMHI M CeMeCTP MPOXO0KICHMA: SK3aMEH, 3

CEMECTP.
6. SI3bIK IpenogaBaHus PYCCKUil.




I1. Conep:xanue IMCUMIIMHBI, CTPYKTYPHPOBAaHHOE N0 TeMaM (pa3aesiaMm) ¢
YKa3aHHEM OTBEJCHHOI0 HA HUX KOJMYECTBA AKaJeMHYECKMX 4YacOB M BHI0B

YUeOHbIX 3aHATHH

YueOHas mporpamma — Bcero KonTakTtHas pabora (dac.) Camocro
HalMEHOBAHUE Pa3JelIoB U | (dac.) Jlexuun IIpaktnuecku | KonTtpons | ATC/bHA
TEM € 3aHATUA CaMOCTOATE A
JTBHOM pabora,
BCC | B T.4. | BCC | B T.4. pa6OTH (B B TOM
TOM YHUCJIC YHUCJIC
o | hpak ro | npar KypcoBast | KoHtpon
THYEC- THYEC- pa6ota) b (uac.)
Kasa Kasa
moaroTo ooaroT
BKa OBKa
Teopust morpenrtHocTen 14 4 1 2 1 0 8
WuTtepnomvpoBanue
NpUOIKEHNE 23 8 1 6 1 0 9
(hyHKIMIA.
YucnenHnoe
mupdepenumpoanue u| 20 6 5 0 9
VHTETPUPOBAHUE.
[Ipsimble METO/bI
peLieHus CUCTEM
JIMHENHBIX 18 5 4 0 9
anreOpanyecKux
YpaBHEHUU
NrepaniioHHbIE METOBI
pelLeHus cucrem | 22 8 5 0 9
JIMHEWHBIX YPAaBHEHUN
Metonasl OTBICKAHUSA
pelieHuil HenMHEWHbIX | 21 8 4 0 9
YPaBHEHU U CUCTEM
Mertoibt peLeHus
po0IeMbI 14 4 2 0 8
COOCTBEHHBIX 3HAYCHUI
WNurepnionvpoBanue u
npubmKeHne QyHKUIUI 12 2 2 0 8
(MpoI0IHKEHUE)
NTOI'O 144 | 45 2 30 2 0 69




III. O6pa3oBaTenbHbIE TEXHOJIOTUN

Y4eOHas mporpamma —
HaNMEHOBAaHUE Pa3/IeIoB
U TEM (8 Cmpo2om
cOOmeemcmeauu ¢

Bun 3anstus

O6paBOBaTGJ'II>HBIG TCXHOJIOT'MH

pazoenom 11 PII]])
Jlekuu, 1. N3noxenune
Teopus norpentHocTen IPAaKTHYECKUE TEOPETUYECKOTO MaTepuaia
3aHATHUS 2. Pewmenue 3anau
WNuTepnonpoBanue u | Jlexunu, 1. N3noxenue
NpUOIKEHHE PYHKUMA. | IPAKTUYECKUE TEOPETUYECKOTO MaTepuaia
3aHSATHUS 2. Pemenne 3amau
3. Pa3paboTka nporpamm
i1 OBM
YucnenHoe Jlekuuu, l. H3noxxeHue
TpPepeHIMpoBaHUE U | IPAKTUUECKUE TEOPETUYECKOTO MaTepuaia
MHTETPUPOBAHUE. 3aHATUS 2. Pemenune 3amau
3. Pa3paboTka  mporpamm
s OBM
[Ipsimbie meToapl pewienus | Jlekuuu, 1. N3noxenue
CUCTEM JIMHENHBIX | IPAKTUYECKUE TEOPETHUYECKOT0 Marepuaia
anreOpanmyecKux 3aHATUSA 2. Pemenue 3anau
ypaBHEHUI 3. Pa3pabotka  mporpamm
s OBM
Nrepatmonnsie  meropwl | Jlekuuu, 1. H3noxxenue
pELICHUs CUCTEM | IPAKTUYECKHUE TEOPETHUYECKOT0 Marepuania
JIMHEWHBIX YPABHEHUM 3aHSTHUS 2. Pemenune 3amau
3. Paspabotka  mporpamm
it OBM
Mertobl oTbICKaHus | JIekuuu, 1. N3noxenue
peLeHni HEJIMHEUHBIX | IPAKTUYECKUE TEOPETUYECKOT0 MaTepuaia
YPAaBHEHUM U CUCTEM 3aHSTUS 2. Pemenue 3agau
3. Pazpabotka  mporpamm

i1 OBM




Metonapl pewenus | Jlekuuu, 1. N3noxenue
npo0JieMbl  COOCTBEHHBIX | TPAKTHUUECKHUE TEOPETHUYECKOT0 MaTepuaia
3HAUCHUH 3aHATUA 2. Pemenue 3agau

3. Pa3paboTka nporpamm

st OBM
HNuTepnonpoBanue u | Jlexunu, 1. N3noxenue
npubmpkeHne  QYHKIMN | TPaKTUUECKUe TEOPETHUYECKOT0 MaTepuaia
(MpoI0yKEHUE) 3aHATHS 2. Pemenue 3amay.

[IpenonaBanrie y4eOHOM JUCUMIUIMHBI CTPOMTCA HAa COYETAaHUH JIEKUUH,
IPaKTUYECKUX 3aHATUM, BKIIOYAKOIMIMX pa3paboTky nporpamm i OBM B
KOMITBIOTEPHOM KJIacCe, M CaMOCTOATENbHOM paboThl CTyAeHTOB. B mporuecce
OCBOEHUS JUCLMILIMHBI HCIIOJIB3YIOTCS CIEAYIONNE 00pa30BaTEIbHbIE TEXHOJIOT U,
criocoObl M MeTo/bl (OPMUPOBAaHHMS KOMIETCHLMI: TpaAULMOHHBIE JIEKLUH,
[IPAKTUYECKUE 3aHATUSA B JHAIOIOBOM pexuMe. JIMCIUIIIMHA IPEeayCMaTpUBaAET
BBITNIOJTHEHHE KOHTPOJIbHOU PabOTHI.

IV. Ouenoynsie  MarTepuajbl A INPOBEJACHUS  TeKylled H
NPOMEKYTOYHOI aTTecTauuu

OIIK-1 Cnoco0eH NpPUMEHATHh €CTeCTBEHHOHAaY4YHble W OOIIEHHKEHEPHbIE
3HAHHWSI, MeTOAbl MAaTeMATHYeCKOr0 AaHAJW3a W MOJCJUPOBAHUA B
Nnpo¢ecCHOHAITBbHOI 1eATeIbHOCTH

OIIK-1.1 JeMoHCTpUpYyeT 3HAHUS OCHOB MAaTeMaTHKHU, (PU3UKHU, BEIYUCIUTEIHLHOM
TEXHUKHU U TPOrpaMMHUPOBAHUS
1. OnpeaenuTs NOHATHUE UHTEPIIOISALNM.

Crioco6 npoBeieHUs! — YCTHBIM.

Kpurepun ouennBanums:
Omnpenenenue AaHO MPaBUIIBLHO U MOJTHO — 3 Oaia.
Omnpenenenre JaHO ¢ HE3HAUYUTEILHBIMU TTOTPEITHOCTAMHE — 2 Oauia.
OmnpeneneHue JaHO C CYIIECTBEHHBIMUA HETOYHOCTSAMH — 1 GaJ.
Omnpenencaue He 1aHo — 0 OaIoOB.
2. Jloxa3zaTb TEOPEMY O CXOJUMOCTH METOA XOP/I.
3. JlokazaTp TeopeMy O CXOAMMOCTH METOJa UTEpPAlUU [JIsl CUCTEM JIMHEWHbIX

anredpandecKux ypaBHEHUH.



Cnoco0 npoBeeHUs! — YCTHBIM.

Kpurepun ounenuBanus:
Teopema 1okazaHa NpaBUIBHO U MOJIHO — 3 Oaa.
TeopeMa Joka3aHa ¢ HE3HAYUTEIbHBIMU TOTPENTHOCTAMU — 2 Oasuia.
Teopema 1okazaHa ¢ CyIIECTBEHHBIMU HETOYHOCTSIMU — 1 Oasu.

Teopema He qokazaHa — 0 GasIoOB.

OIIK-1.2 JlemoHCTpUpPYET HaBBIKM UCIIOJIb30BAHUS 3HAHUN (DU3UKH ¥ MAaTEMATHKH

AL pCIICHUA 3aa9 TCOPCTUICCKOI'O U ITPUKIAJHOT'O XapaKTCpa

1. Ucnonp3yss 3HaHUS MaTeMaTHYECKOTO aHajau3a, BBIBECTH (OpMYIy s
OLICHKM TOTPEIIHOCTU (HOPMYJIbl MPSAMOYTOJIBHUKOB JUISI YUCIEHHOTO
WHTETPUPOBAHUS.

2. Ucnonb3ys 3HaHUS MaTeMaTHUYECKOTO aHalIW3a, BBIBECTU (opmyiy uis
OLIEHKM  TOTPEIIHOCTH  NPUOIMKEHHOTO  PEIIEHUs  HEJIMHEHHOTro
areOpanvyecKoro ypaBHEHUs: METOJIOM XOp/.

Cnoco6 npoBeeHUs! — YCTHBIM.

Kputepuu onieHnBaHus:
dopmyna BeIBEICHA PABUIBHO — 3 Oasnia.
dopmyra BeIBE/ICHA C HE3HAUYNTEIBHBIMH MMOTPEITHOCTSIMU — 2 Oaa.
dopmyra BbIBEJIEHA C CYILIECTBEHHBIMU HETOUHOCTSIMH — 1 Oaii.

®opmyna He BbiBeZieHa — 0 OaysoB.

OIIK-1.3 IIpumMensier  METOAbl  MAaTEMaTUYECKOTO UM  KOMIIBIOTEPHOTO
MOJEIUPOBAHUs,  CpPEICTBA  ABTOMATHU3WPOBAHHOIO  MPOCKTUPOBAHMS B
TEOPETUYECKUX U PACUETHO-IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUSIX

1. BpluMcauTh  KOOPAMHATHI  LEHTpPa  Macc  JJeMEeHTa  KOHCTPYKIUU
POOOTOTEXHUYECKONU CUCTEMBI C HCIOJIb30BAHUEM YHUCIEHHOTO MHTETPUPOBAHMUS,
WCIIOJIB3YS JIJIsl MPUOIMAKEHHOTO BRIUKCIICHUs HHTerpana popmyny CumrmcoHa.

2. DBBINOJHUATH CTaTMYECKUH pacyeT CTEp>KHEBOW KOHCTPYKUMH ((pepmbl),
UCIIOJIB3YS ISl PELICHUs] CUCTEMbl JIMHEWHBIX alreOpandecKux ypaBHEHUNH METOJ
["aycca ¢ BBIOOPOM TJIaBHOTO 3JIEMEHTA 10 CTOJIOITY.



Cnoco0 npoBeieHUs] — MUCbMEHHBIN.

Kputepuu onieHuBaHUS:
3amaya pellieHa MoJIHO U PaBWIbHO — 3 Oaia.
3aaya pelieHa ¢ He3HAYUTEIbHBIMU MMOTPEIIHOCTIMU — 2 OaJa.
3amaua perieHa ¢ CymecTBeHHBIMA HETOYHOCTSIMH — | Gaju.
3agauva He peiieHa — (0 6aIIOB.

IIK-1 CnocodeH y4acTBOBAaTH B KadeCcTBe MHCIOJHHUTENs] B HAYYHO-
HCCJIEI0BATEIbCKUX  pa3padoTKax  HOBBLIX  PO0OOTOTEXHHMYECKHX |
MeXaTPOHHBIX CHCTEM

[IK-1.1 ~ Pa3pabaTpiBaeT  MaTeMaTHYECKME  MOJEIM  MEXAaTPOHHBIX U

pO60TOTeXHI/I‘-IeCKI/IX CHUCTEM, UX ITIOACUCTEM M OTACIBbHBIX 3JICMCHTOB U MOI[y.]'IGfI
IIK-1.5 HpOBOIII/IT BBIYUCIIMTCIIBHBIC  OKCIICPUMCHTBI C  HCIIOJIB30BAHHCM
CTaHIAapPTHBIX IIPOIpaMMHBIX IIAKCTOB C HCJIBIO HCCICIOBAHHUA MATCMATHYCCKHX

MOI[eﬂeﬁ MCXAaTPOHHBIX U pO6OTOT€XHI/I‘-ICCKI/IX CHUCTEM

1. Anga cTepxKHEBOW KOHCTPYKIUH, M300paKEHHOM Ha PUCYHKE, COCTaBUTh
CUCTEMY HEJIMHEWHBIX aiareOpanvyeckux YpaBHEHHWH I OINpeAesICHHs
1oJI0KeHUs BepiinHbl C B 33JJaHHBIII MOMEHT BPEMEHH, CUUTAs], YTO BEAYILEE
3BEHO 4B Bpamaercs B INIOCKOCTH YePTEkKa BOKPYT TOUKHA A C OCTOSIHHOM
YIJIOBOM CKOPOCTBIO, 3B€HO A HEMOJBH)KHO, a BCE CTEPKHHU aOCOIIOTHO
)KecTkue. PemmTs 3Ty cucteMy ypaBHeHH meTooM HeroToHna. [{nmuHbl Beex
3BEHBEB MEXAHU3Ma CUUTAIOTCS 33JaHHBIMH.
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2. Jlmg MeXaHMYeCKOH CHCTEMBI C KOHCUHBIM YHCJIOM CTEICHEH CBOOOIbI

3amMcaHa  CHUCTEMa  JIMHEWHBIX  JudQepeHIHalbHbIX  YpaBHEHUH,



OIIMCHIBAIOIIAs MajIble CBOOOIHBIE KOJI€OAHHI dTOM MEXAaHUYECKON CUCTEMBI
OTHOCHUTEJIbHO TIOJIOKEHUS paBHOBecHs. OrnpenenuTh HauOOJbIIee Io
MOJYJIF0 COOCTBEHHOE YHCIIO MATPHUIlbl KOI(POUIIMEHTOB STOH CHCTEMBI
YpaBHEGHHUH,  HCHOJB3ys  HMTEPAIMOHHBIMN  METOJA, W  BBIYUCIHUTH
COOTBETCTBYIOIIYIO 3TOMY COOCTBEHHOMY YHCIy COOCTBEHHYIO YacTOTY
KoaeO0aHuil D TOI MEXaHUYECKOU CUCTEMEL.

Cnoco0 nmpoBeieHUs] — MUCbMEHHBIN.
Kputepuu onieHUBaHUS:
3amaya peliieHa MoJIHO U MPaBWIIbHO — 3 Oaia.
3aaya pelieHa ¢ He3HAYUTEIbHBIMU IMOTPEIIHOCTIMU — 2 Oaia.
3amaua perieHa ¢ CymecTBeHHBIMA HETOYHOCTAMH — | Gaju.
3agayva He penieHa — 0 6anioB.

V. YuebHo-MeTonn4ueckoe 1 HHPOpManmoHHoe odecrieyeHne TUCHUIIIMHBI

1) Pexomennyemas nureparypa

a) OCHOBHas IUTEparTypa:

1.

AmocoB, A.A. BeruucinurenbHbple METONBI. [DIEeKTpOHHBIA pecypc] / A.A.

Amocos, 10.A. [lyounckuii, H.B. KomuenoBa. — DnektpoH. gadn. — CII6.: Jlanp,
2014. — 672 ¢. — Pexxum goctyma: http://e.lanbook.com/book/42190.

2.

Kupees, B.1. UncineHnsle METONBI B IpUMEpax M 3aaadax. [DIEKTPOHHBIN

pecypc] / B.. Kupees, A.B. Ilantenee. — DnextpoH. aan. — CII6.: Jlans, 2015.
— 448 c. — Pexxum pocrymna: http://e.lanbook.com/book/65043.

0) JononHutenpHas IUTEpaTypa:

l.

2.

?\

baxBanos H.C., XKunkos H.II., KoGenbpkoB I'. M. Umnciaennrsie MeToanl. M.:
bunowm. J1ab. 3uanuii. 2008. — 632 c.

Bepx6unkuii B.M. OcHOBBI YHCIIEHHBIX METOJIOB. - M.: Bricui. mkona, 2009. -
839 c.

. demunosuu b.I1., Mapon U.A. OCHOBBI BBIUACIUTEIBHOW MAaTEMATUKH. - M.:

Jlans, 2011. http://e.lanbook.com/books/element.php?pll_cid=25&pll_1d=2025
®dannees JI.K., ®anneepa B.H. BeruncnutenbHbie METObI TUHEUHON anreOphl.
CIIo6: Jlans, 2009. — 733 C.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=400

. Konmuenosa H.B., Mapou U.A. BeruuciaurenbHas MateMaTUKa B MpUMeEpax U

3aja4ax. CIIo.: JlaHb, 20009.
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=198

Kamutkun H.H. Yucnennsie Mmetonpl: YueOnoe nocobue. M., Hayxka, 1978.
KpeutoB B.M., bo6koB B.B., Monacteipusbiii [1.M. BeraucnurensHbie METOIBI
BhIcIIeH MateMaTuku. T.1,2. Munck., Beimniim. mkona, 1972.



http://e.lanbook.com/book/42190
http://e.lanbook.com/book/65043
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2025
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=400
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=198

8. Camapckuit A.A., I'ynun A.B. Hucnennsie MeToibl. - M.: Hayka, 1989. - 432 c.
9. CoOopuuk 3ama4 o mMerogam Beruucienuit./ [log pea. I1.M. MonacteipHOTO. —

M.: ®uzmatimt, 1994.

10.3unrepman K.M. HYucnennsie Meroasl: y4.-meT. oc. U.1. Teepb: TBI'Y, 2009.

U.2. Teeps: TBI'Y, 2011.

2) IlporpammHoe obecrieueHue

KomnbrorepHblii kiaace pakyJbTeTa NPUKJIAIHON MATEMATHKHN U KUOepHeTHKHU Ne 40
(170002, TBepckasi 00.1., r.TBeps, CaoBblii nepeyJiok, 1.35)

Adobe Acrobat Reader DC - Russian OecIIaTHO
Apache Tomcat 8.0.27 OecruiaTHO
['ocymapcTBeHHBII KOHTPAKT Ha MTOCTAaBKY

Cadence SPB/OrCAD 16.6

JUIEH3UOHHBIX MPOrpaMMHBIX MpoaykToB 103 -
I'K/09 ot 15.06.2009

GlassFish Server Open Source Edition

411 OecriaTHO
Google Chrome OecriaTHoO
Java SE Development Kit 8 Update 45 e CILIATHO
(64-bit)

JetBrains ~ PyCharm  Community e CILIATHO
Edition 4.5.3

JetBrains PyCharm Edu 3.0 OecruiaTHO

Kaspersky Endpoint Security 10 s
Windows

Akt Ha nepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0 OecIuiaTHO
Akt mpenocraBienus npas  HMC00000027 ot
Mathcad 15 M010 16.09.2011
Akt mpenocraBienus mnpas Ne Us000311 ot
MATLAB R2012b 25092012
MHoroyHKITHOHATBHBIN
penaktrop ONLYOFFICE GecrnuiatHoe | 6ecriiaTHO
I1O
OC Linux Ubuntu 6ecriaraoe ITO OecIutaTHO
MiKTeX 2.9 OecIuiaTHO
MSXML 4.0 SP2 Parser and SDK OecIuiaTHO
NetBeans IDE 8.0.2 OecriaTHO
NetBeans IDE 8.2 OecIuiaTHO
Notepad++ OecruiaTHO
Oracle VM VirtualBox 5.0.2 OecIuiaTHO

Origin 8.1 Sr2

noroBop Nel3918/M41
«Co¢rJlaitn Tpeitn»

or 24.09.2009 c¢ 3AO

Python 3.1 pygame-1.9.1 OecruiaTHO
Python 3.4 numpy-1.9.2 OecruiaTHO
Python 3.4.3 OecIIaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | GecrimatHo
WCEF RIA Services V1.0 SP2 OecIuiaTHO
WinDjView 2.1 OecruiaTHO
R Studio OecIuiaTHO




Anaconda3 2019.07 (Python 3.7.3 64-

bit) OecIutaTHO

3) CoBpeMeHHbIe TpodeccHOHaTbHbIE 0a3bl JIaHHBIX W WHGOPMAIMOHHbIE
CIPaBOYHBIE CCTEMBI

1. 9BC«ZNANIUM.COM» www.znanium.com;
2. 9BC «YHuBepcurTerckas 0mdamoTexka oHJaalmH»https://biblioclub.ru/;
3. 9BC «JIanb» http://e.lanbook.com.

4) Ilepeuenb pecypcoB MHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetn «UH-
TEPHET», HEOOXOIUMBIX ST OCBOCHHS TUCLIUTLIMHBI
1. DnextpoHHo-6ubIMoTeuHas cucrema IPRbooks:
http://www.iprbookshop.ru
2. DJNEeKTPOHHO-OMOIMOTEUHAs CUCTeMa « Y HUBEPCUTETCKAast OMOIroTeKa
ONLINE» http://biblioclub.ru
3. Hayunas 6ubnuotexa TBI'Y http://library.tversu.ru

VI. Mertoauveckue MarTepuajbl IJs OO0yYAIOIIUXCH IO OCBOCHHUIO
TUCIUIITITUHBI
BaxxHoit cocrapmsitomield ganHoro pasaena PIIJ| sBastorcs TpeboBaHus K

PEUTHHT-KOHTPOJTIO ¢ YKa3aHUEM 0aJlIoB, pacTIpeSICHHBIX MEXKTY MOIYJISIMA U
BUJIaMU PabOThI 00YYaIOIIHUXCSI.

MakcumanbHass ~ cymMMa  OaquioB 1Mo y4eOHOM — JIMCUMILIMHE,
3aKaHYMBAIOIIECHUCS IK3aMEHOM, 110 UTOraM cemecTpa coctanisier 60 6amios (30
6amoB - 1-it moaynb 1 30 6amioB - 2-if MOIYJIb).

OO6yuaromemycsi, HaOpaBmiemy 40-54 Oanna, Npu MOJBEACHUU HMTOTOB
cemecTpa (Ha ToClIeTHEM 3aHSATUU 110 TUCIUIIINHE) B PEUTUHTOBOM BEIOMOCTH
ydeTa yCIIeBa€MOCTH U 3a4ETHOW KHIDKKE MOXET OBbITh BBICTABJIEHA OIIEHKA
«yIOBIETBOPUTEIILHOM.

OOGyuaromemMycsi, Habpapiemy 55—57 GaioB, NMpH MOJBEACHUN HWTOTOB
cemMecTpa (Ha MOCIHEAHEM 3aHSITHH 1O JUCLUUIUIMHE) B rpade pedTHHTOBOU
BEIOMOCTU yd4eTa ycrneBaemMocTH «lIpemuanbHbie Oamuibl» MOXKET OBITh
n00aByieHO 15 6ayiyioB ¥ BRICTABJICHA DK3aMEHAIMOHHAS OI[EHKA «XOPOIIIOY.

OGyuaromemycs, Habpapiiemy 58—60 0aioB, MpH MOJBEACHUU WTOTOB

cemMecTpa (Ha TOCIEAHEM 3aHITHH 1O IUCHUIUIMHE) B rpade peHTHHTOBOU


http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://biblioclub.ru/
http://library.tversu.ru/

BEIOMOCTH ydeTra ycneBaemoctu «lIpemuanbHpie OaTby MOXKET OBITh
no0aBieHo 27 6ayuioB M BBICTaBJICHA SK3aMEHAIIMOHHAsS OLEHKA «OTIMYHOY». B
KaKUX-JIMOO MHBIX CIy4asx J00aBJIeHUE MPEMHAIIbHBIX 0aJIOB HE JOMYCKAETCS.
OOyuaromuiics, HaOpaBIIHii 10 39 OAITIOB BKIIOUYUTEIHLHO, CIAET HK3aMEH.
Pacnipenenenuie 0amioB 1o MOJyJISIM YCTaHABIUBAETCS MpENogaBaTeIeM U

MOIKCT KOPPCKTHPOBATHCA.

TeMbl AJIA HpOMe)I(yTOqHOﬁ arTrecranmumn

3amanue 1. Tembl — «UuTepnonauus», «Yucnennoe auddepeHmpoBanue u
UHTETPUPOBAHUE»

1. KycouHo-nMHEeHass THTEPIIOISAIIUSL.

2. Wnrepnonsimonnas ¢popmyia Jlarpanxa.

3. Uurepnonsuuonnas popmynna HeroToHa J71s1 HEPAaBHOOTCTOSIIIMX
3HAYEHUI apryMeHTa

4. IlepBas unTepnoasiunonHas ¢popmyna Herotona s
PABHOOTCTOSIIMX 3HAYCHUI apryMEeHTa.

5. Bropas untepnosnsunonHas popmyna Herotona s
PABHOOTCTOSIIMX 3HAYCHUI apryMEHTA.

6. IlepBas untepnosnsauuronsas popmyina ["aycca.

7. Bropas untepnonsuuonHas ¢popmyna ["aycca.

8. OOparHas HHTEPIOJISITHS.

9. Uucnennoe auddepeHmpoBaHme.

10.Yucnennoe uHTErpupoBanue mo Gopmyie npsiMoyrobHUKOB.
11.Yucnennoe uaTerpupoBanue no Gopmyiie Tpaneui.
12.Yucnennoe unterpupoBanue no Gopmyne CumIicona.
13.Yucnennoe narerpupoBanue mo opmye 3/8.

14.Yucnennoe unterpupoBanue no gopmyne ['aycca.
15.Yucnennoe unterpupoBanue mno popmysie Menepa.

+ 2
16.Bpruncienue nHTErpaioB BUIa I Cex f(x)dx o 0000IIeHHOI
—0o0
dbopmyne INaycca.
+
17.Bpruucienue HHTETpajIoB BUjia Io Ce* f(x)dx 10 0000IIIEHHOM

dbopmyne INaycca.

3amanue 2. Tema - «PernieHne cucTeM JIMHEWHBIX alTeOpandecKux ypaBHCHHM
(IpstMbIE METOBI)».

1. Pemenue cucTteMbl JUHEUHBIX alreOpandyecKux ypaBHeHH MetoqoMm [aycca ¢
BBIOOPOM TJIaBHOT'O JIEMEHTA MO0 CTPOKE.



2. Pemienne cucCTeMBbl JIMHEWHBIX anreOpandecKux ypaBHeHH meTonoM ['aycca ¢
BbIOOPOM TJIABHOT'O 3JIEMEHTA 10 CTOJIONY.

3. Pemenue cucteMsl JIMHEHHBIX aireOpandyeckux ypaBHeHH meronoM ['aycca c
BbIOOPOM TJIaBHOT'O 3JIEMEHTA IO BCEW MaTpHIIE.

4. PemieHue CUCTEMBl JIMHEWHBIX aiNreOpanyeckux YpaBHEHUH  METOIOM
KBaJPaTHOTO KOPHS.

5. Pemenue cucrempl JIMHEHHBIX aiareOpanyecKux YpaBHEHHH  METOJIOM
OpPTOTOHAJIM3ALIAH.

6. Pemenue cucteMbl TMHEHHBIX aareOpanyecKux ypaBHEHU METOIOM MPOTOHKH.
7. Haxoxnenue onpenenurens Mmeronom [ aycca.

8. HaxoxneHune onpenenurens METoA0M KBaIPATHOIO KOPHS.

9. Haxoxxnmenue oOpatHO# MaTpuibpl MeToaoM ["aycca.

10.Haxoxaenne oOpaTHON MaTpHUILIbI METOI0OM KBaJIPaTHOTO KOPHSI.

3apanue 3. Tembl — «PelieHre cucteM JUHEHHBIX alreOpanyecKux ypaBHEHUN
(uTepallOHHBIE METO/IbI)», «PellleHrne HeTMHENHBIX anredpanyecKux ypaBHEHUN U
cuctem», «Pemenue npodiemMbl COOCTBEHHBIX 3HaYEHUN»,« CTUIaiiH-
uHTEepHoaupoBanuey, «lIpubmmkenue GyHKIUN».

1. PeuieHue cucteMbl TMHENMHBIX AIreOpandecKuX ypaBHEHUN METOI0M AKoOu.
2. PemeHue cUCTEMBI JIMHEHHBIX aJireOpandecKuX ypaBHEHUN METOI0M 3euIersl.
3. PelieHue cucteMbl IMHEMHBIX aIreOpanyecKuX ypaBHEHUN METOI0M IPOCTOM
WUTEpaLNH.

4. PemeHue cUCTEMbI JUHEHHBIX alreOpanyeckux ypaBHEHUH METOI0M
MHUHHMMAaJIbHBIX HEBA3OK.

5. Pemienue cucteMbl IMHEHHBIX aIreOpandecKuX ypaBHEHUN METOJIOM
CKOpPEMIIEro CIycka.

6. Pemenue HeIMHEMHOTO anredpanvyeckoro ypaBHeHUs METOIOM IOJIOBUHHOTO
JIEIICHUS.

7. PelieHre HEMUHEHHOTO ANreOpPanuyecKoro ypaBHEHUS METOJOM XOP/I.

8. PenieHue HeMMHEWHOTO anreOpanyecKkoro ypaBHEHUsI METOJOM KacaTeIbHbIX.
9. PemeHue HeIMHEMHOTO aNredpanvdeckoro ypaBHeHUs METOJIOM UTEPaIUH.
10.Pemienne cucteMbl HEMMHEMHBIX AJIr€OpanyecKuX ypaBHEHUI METOI0M
UTEpaLNH.

11.Pemienne cucteMbl HEMMHEMHBIX AJIreOpanyecKuX ypaBHEHUI METOI0M
HeroTona.

12.Haxoxxnenne HauOobIIEro Mo MOAYIK0 COOCTBEHHOTO YKCIIa METOJIOM
UTEpaLNH.

13.HaxoxaeHne HauboIbIIero Mo MOAYII0 COOCTBEHHOTO YUCIIa METOIOM
BO3BEJICHUsI MATPULbI B CTEIICHbD.

14.HaxoxaeHue BTOpOTo Mo MOIYJII0 COOCTBEHHOTO YHCIa METOAOM A-Pa3HOCTH.
15.Haxoxnenne BTOporo mo MOAyIr0 COOCTBEHHOTO YMCIIa METOJIOM
VICUEPIIBIBAHMS.



16.Pemenue nonHoit mpoOaemMbl COOCTBEHHBIX YHCET CUMMETPUYHON MaTPHUIIbI
METOJOM BpAILCHUN.

17.IlocTpoeHne KyOM4eCKOro HHTEPIIOJIALIMOHHOTO CIUIaiHA.

18.Hamnyuiiee cpeqHeKkBagpaTUyHOE MPpUOIIKEeHNE QYHKIUI MHOTOWIEHAMHU.
19.Hannyuiiee cpeiHeKBaIpaTUYHOE MPUOIKEHNE QYHKIUN
TPUTOHOMETPUUECKUMHU (QYHKIUSAMHU.

3ag!aHHe 4. Tema — «HuciaeHHbIE MCTOAbI pCHICHUA 3a1a41H Komm u KpacCBbIX 3a1a4

JUTSE OOBIKHOBEHHBIX AU PepeHIInaTbHbIX YPABHEHUN U CUCTEM).

1. Pemenwue 3anaun Ko s nuddepeHnnanbHOro ypaBHEHUS METOIOM
Diinepa.

2. Pemenue 3amaun Komu s auddepeHnnanbHOro ypaBHeHUs
MOIU(PULIHPOBAHHBIM METOAOM Dijiepa.

3. Pemenue 3anaun Kowm ans auddepeHunanbHOro ypaBHeHus Metoqom Pynre-
KyTThI.

4. Pewenue 3agaun Komm i nuddepeHnanbHOro ypaBHEHUS
AKCTPANOJALIMOHHBIM METOJIOM Azamca.

5. Pewenne 3amaun Ko g qudpepeHnnanbHOro ypaBHEHUS
MHTEPHOJSLUOHHBIM METOJOM Atamca.

6. Pemenue 3amaun Komm aiia cucreMsl 1uddepeHIuanbHbIX ypaBHEHUM
METOJIOM DWJiepa.

7. Pewmenue 3amaun Komm aiig cucreMsl 1uddepeHIuanbHbIX ypaBHEHUM
MOU(DUIIMPOBAaHHBIM METOAOM Dijiepa.

8. Pemenue 3amaun Ko nist cuctemsl nuddpepeHnnaibHbIX ypaBHEHUN
MeTooM PyHre-KyTThl.

3aanus 1J1si NPoBeleHUs TeKYIIero KOHTPOJISA U MPOMEKYTOYHOM aTTeCTALUHM 110
UTOraM OCBOEHMS TMCIMILINHBI

3amaua 1.

C kakoil a0CONIOTHOM MOTPEIIHOCTHIO MOKET OBbITh BBIYMCIIEH JUCKPUMHHAHT

KBAJIpaTHOTO YypaBHEHUS ax’+bx+c=0, €CIM OTHOCUTEIbHBbIE MOTPEIIHOCTU

kodddumeHToB a, b W ¢ 3TOr0 ypaBHEHUS HE TMPEBBHINIAIOT O, a CcaMu

K02 (PHUITMEHTHI TT0 MOJTYJIIO HE MPEBHIIAtOT M?

3amaua 2.

@DyHKIMS 33a/1aHa Ta0JIUYHO:



y 0.8 0.6 0.5 0.1

Ucnonb3yss dopmyny HproTOHa, BBUHMCIUTH 3HAYEHUE WHTEPHOJIAIIMOHHOTO
MHOTOYJICHA

B Touke x=0.1.

3anaya 3.

®Oyukus 3a1aHa TaOIMIHO:
X 2.5 2.9 3.0
y -0.6 1.1 1.9

Boruncnuth npuOaMKeHHOE 3HAaY€HHUE TPOU3BOJHOM 3TOM (YHKIUU B TOUKE X=2.8,
3aMEHUB (PYHKIHUIO €€ HMHTEPHOJSILMOHHBIM MHOTOYJIEHOM, MOCTPOEHHBIM IIO

dbopmyne HeroroHa.

3anauya 4.

dx

. no hopmyJie Tpamneruii cHagaia
+x

2
Haiitu npubmmkeHHOe 3HaYeHHE MHTEerpasa J.
1

c marom h=0.5, a 3arem ¢ marom h=0.25. OueHuTh NOrpeUIHOCTbh MO MPABUITY

PyHre.

3agaua 5.
Pemuth cucteMy NTMHEWHBIX anredpandeckux ypaBHeHHN Ax=f Metogom ["aycca ¢
BBIOOPOM TJIaBHOTO JIEMEHTA MO BCel MaTpulle U HaTH det A.

-1 2 2 ~11
A=| 1 -4 2|, f=| 9
—2 0 2 -6



3anaya 6.
Pemuth ypaBHEHHE x +x° =20 Ha OTpe3ke [2;3] METO0M MOJIOBUHHOTO JAETICHUS C

TouHocThIO 10 0.05.

3amaua 7.

Pemuts CUCTEMY MCTOOIOM HrroTona:

X +y =8
y=x"+1

Br10paTh B KauecTBe HAYaJIbHOTO NPUOIMKEHUS x, =1, y, =2. Bpimoanuts 2 mara

METOa.

321]13‘11/[ I CAMOCTOATEC/IBHOI'O PCIICHUA

ConepxaHue caMOCTOATEIbHOM
HauMenoBaHue pa3ziesioB U TeEM
padoTHI.

[S]T'nmaBal. §1, 3amaun 1,2.4.
Teopus norpemHocTen §2,3amava 1. §3, 3amaum 1,2,3,5,7.

§5, 3anaunm 1,4,5,6,7.

[5] I'maBa V. §4. 3amaum 1a,0,
WuTepnonupoBanue W npuOiIMkeHue |2a,s,r,4.
GyHKIUH. §2. 3agaum 1a,0, 1, 2a,0,B,4.

§3. 3agaum la,B, u, 2a,0,K.

[5] I'maa VI. §1. 3agauu 1a,0,B.
Uucnennoe muddepennupoBanue wu|l'masa VIIL. §1. 3agaunm 1,2,3.
MHTETPUPOBAHHUE. §3. 3amaua 1. §5. 3amaua 2. §6.

3amgauya 4.




[Ipssmbie metonbl pewenust cucteM |[S] ['masa 1. §3. 3agaun 1,2.
JIMHEWHBIX anreOpanueckux |§4. 3amauu 1,2. §6. 3agauu 1,2.

ypaBHEHUI §7.3anmaua 1. §8. 3amaua 5.

Utepanmonnsie  Metonbl  pemieHud|[S] 'nmasa III. §9. 3agauu 1.,4.

CUCTEM JINHEWHBIX YPABHECHUM §10. 3amaum 1,4.

MeTtobl OTBICKAHHUS peuienuti [[9] I'naBa 4. 3amaun 1,2,31,46, 48.

HEJIMHEMHBIX YPABHEHUN U CUCTEM I'masa 5. 3apmaum 10,11.

Mertops peIIeHHs IPOOIIEMBI
[9] I'maBa 3. 3agauu 15, 16.
COOCTBEHHBIX 3HAUYCHUM

NutepnonupoBanue u npubmmxkenue|[2] 3agaun 10.2, 10.3, 10.4, 11.2,

byHKUMA (TPOIOJKEHUE) 11.3.

2. IIpoMeskyTOYHAA aTTEeCTALUS

CucoK BOIIPOCOB K 3K3aMeHy

1.1. TIonatue norpemHOCTH. BHabI MOTPEIIHOCTH.

1.2. Tlpsamas u oOpaTHas 3aa4y TEOPUH MOTPELUTHOCTEM.

1.3. TlorpemrHocT apupMETUYECKUX TEUCTBUI ¢ TPUOIMKEHHBIMHU BEJIMYMHAMU U
AJIIEMEHTAPHBIX (PYHKITUH.

1.4. IlorpemHocTH Npy MpeACTaBIeHUH unces B OBM.

2.1. ITonstue wnrepnossinuu. KycouHo-nuHelHas uHTepnojsanus. Popmyina
Jlarpanxa.

2.2. TlorpeuHocTbh UHTEPIOISAINUY MOJTMHOMAMH (C 10Ka3aTeIbCTBOM TEOPEMBI).
2.3. Pa3geneHHble pa3HOCTU U UX CBOMCTBA.

2.4. NurepnonsuuonHas ¢popmyia HeroToHa.

2.5. HHrepnonsuus ¢ paBHOOTCTOSIIIMMHU y3JaMH. KOHEUYHbBIE Pa3HOCTH M MX
CBONCTBA.

2.6. IlepBas untepnonsuuonHas popmyna HeloToHa A1 paBHOOTCTOSLIUX Y3JI0B.
2.7. Bropas uaTepniossiiinonHasi popmyna HeroToHa 17151 paBHOOTCTOSIIINX y3JI0B.

2.8. Tlepmas untepnonsimonHas ¢popmyna ['aycca.



2.9. Bropas uaTepniossiiinonnas popmyina ["aycca.
2.10. CX0auMOCTh MHTEPIIOISALMOHHOIO MpoIiecca.
2.11. BriusiHUuE NOTPEMIHOCTY UCXOAHBIX JAHHBIX Ha MOTPEIIHOCTh UHTEPIIOISALUN.
2.12. 3agava 0 HaWITy4IlIeM BbIOOPE y3JI0B UHTEPIIOISALUY.
3.1. Ilonstue o unciennoM auddepenupoBanuu. OOUUN TOAXOI.
3.2. IlorpemHocTs YnCIeHHOTO nu(depeHIIMpoBaHUs B y3i1ax (C J0Ka3aTeIbCTBOM
TEOPEMBI).
3.3. JIeBas, npaBas ¥ UEHTpaJIbHas Pa3HOCTHBIE MPOU3BOAHBIE. VX MOrPEIIHOCTH.
3.4. BiusHuE NOTPENIHOCTH MCXOJHBIX JAHHBIX HAa MOTPEUIHOCTH YHMCICHHOTO
mudpepeHInpoBaHUS.
3.5. llonsitue o uyucineHHoM wuHTerpupoBanun. Popmynsl HeroTona-Koreca.
CaoiictBa k03 punmentoB Koreca.
3.6. ®opmyna NpsIMOYTOJIbHUKOB, €€ MOTPEIIHOCTD.
3.7. ®opmyna Tpanenuii, €€ NorpeiHoCTb.
3.8. ®opmyna CUMIICOHA, €€ MOTPEIIHOCTD.
3.9. ®opmyna 3/8, ee MOrpenIHOCTb.
3.10. IIpaBuno PyHre o1ieHKH NOTPEIIHOCTH YUCICHHOTO UHTETPUPOBAHUS.
3.11. KBagparypnas ¢popmyna ['aycca, ee morpenrHocTb.
3.12. OGo01eHHbIe KBaipaTypHbie popmyiibl ["aycca.
4.1 BausiHME MOTPENTHOCTH BEKTOPA MPABOM YAaCTH U MATPHULIBI CUCTEMBI

Ha norpemHocTh pemenust CJIAY. Tlonarue o mepe 00yCIOBICHHOCTH.
4.2 Meton I'aycca pemenust CJIAY. Teopema 06 LU-paznoxenun.

Brruncnenue onpenenureneid metoaom laycca.
4.3 Pacuer uucna apudmerndeckux omeparuii npu pemenun CJIAY meromom
l"aycca.
4.4. Mogudukanuu meroga ['aycca ¢ BBIOOPOM TJIaBHOTO AJIEMEHTA.
4.5 MeTo1 MPOTOHKH.
4.6. Meton wuteparuu pemienus CJIAY. Teopema o cxomumoctu meTona (C
JI0Ka3aTeILCTBOM).

4.7. PemieHue cUCTEM JIMHEMHBIX aIreOpanyecKuX ypaBHEHU MeTo10M SKoOu.



JlocTaTo4yHbIE YCIOBHS CXOAUMOCTH.
4.8. Pemienue cucteM JMHEHHBIX aareOpandecKux ypaBHEHUNH METOIOM 3eiiiens.
JlocTaTO4HbBIE YCIOBUSA CXOAUMOCTH.
4.9. Penienne cucTteM JIMHEMHBIX aNreOpandecKux ypaBHEHUN METOJIOM MTepaluu
C IapaMeTpoM.
JocTaTouHO€E yCI0BHUE CXOAUMOCTH.
5.1. O6mume cBeaeHMs O KOPHIX YpaBHEHUI M METO/IaX UX HaXOXKJICHUSI.
OtneneHre BEMIECTBEHHBIX KOPHENW MHOTOWICHOB.
5.2. Meroa nojioBUHHOTO AesieHus. Teopema 0 cXOAUMOCTH (C 10Ka3aTeIbCTBOM).
5.3. Metoa xopa. TeopeMa 0 CXOOUMOCTH [C TOKa3aTEIbCTBOM].
5.4. PemieHue HENMMHEWMHOTO YypaBHEHHS METOJOM KacatelbHbiX (HbroTOHA).
Mopauduxanus metona. TeopeMa 0 CXOIUMOCTH [C I0KA3aTEILCTBOM |.
5.5. Meron wurepauuu Ay OJHOTO HEJIMHEWHOTO YPaBHECHUS. Teopema o
CXOJUMOCTH.
5.6. Meroxn wrepanuuM Ui CUCTEMBl HEIMHEWHBIX YypaBHEHMH. Teopema o
CXOJUMOCTH.
5.7. PenieHne cuCTEM HEJIMHEWHBIX ypaBHEHU MeTo10M HbroTOHA
1 Moau(UIIMPOBaHHBIM MeTo10M HbroToHA.
6.1. Haxoxnenne HauOONBIIEr0O TO MOJIYJIIO COOCTBEHHOTO 4YHCIA W
COOTBETCTBYIOILIETO COOCTBEHHOTO BEKTOPA MaTPUILIbl UTEPALIMIOHHBIM METOIOM.
6.2. Haxoxnenne HauOONBIIEr0O TO MOJIYJIIO COOCTBEHHOTO 4YHCIA W
COOTBETCTBYIOILIETO COOCTBEHHOIO BEKTOpa MAaTpHUIbl METOJOM CKAJIAPHBIX
IIPOU3BEACHUM.
6.3. MeTos! 1IMO1a-pa3HOCTU U UCUYEPIIHIBAHUS.
6.4. Haxoxaenre cOOCTBEHHBIX YUCEN U BEKTOPOB METO0OM BpallleHUH.
7.1. Ilpubnmxenue Gyuakmnuii. PABHOMEpHOE U CpeTHEKBAPATUIHOE TPUOITHNKEHUE.

Omnpenenutens ['pama cuctembl PyHKITHIA.

BOHpOCLI, OTBE€THI HA KOTOPbIC€ HYKHO 3HATH HA NAMATDb.

1.1. Onpenenenue npeaeapHON aOCOIOTHON MOTPEITHOCTH.



1.2. Onpenenenue npeaeabHON OTHOCUTENBHON MOTPEITHOCTH.

1.3. ®opmynrpoBKa NPSIMOM 3a4a4U TEOPUHU MMOTPEIIHOCTEM.

1.4. ®opmynupoBKka 00paTHOM 3a7a4K TEOPUH MOTPEITHOCTEH.

1.5. Bpluucienue mNOTpemHOCTH (PYHKIMU MO 33JaHHBIM TOTPEUIHOCTSAM €€

apryMEHTOB.

1.6. AGcontoTHAsI MOTPENTHOCTH CYMMBI M Pa3HOCTH.

1.7. OTHOCHTENBHAS TOTPEUIHOCTD MPOU3BEIEHUS U YACTHOTO.

1.8. OnpeneneHrne MaIMHHOTO ATIICUJIOH.

1.9. Onpenenenuss MaIMHHON O€CKOHEYHOCTH M MAIlIMHHOTO HYJISL.

2.1. Onpenenenue UHTEPHOTUPYIOLIEH (PYHKIIUH.

2.2. NnrepnonsuuonHas ¢popmyina Jlarpanxa.

2.3. OnpeneneHue pa3ieICHHbIX PA3HOCTEN MTPOU3BOJIBHOTO MOPSIKA.

2.4. UnrepnonsiunonHas gopmyina HeloToHa (111 HEpaBHOOTCTOSIIIMX 3HAUYEHUMN

apryMeHTa).

2.5. OnpeneneHne KOHEYHBIX PA3HOCTEN MPOU3BOIBHOTO MOPSAIAKA.

2.6. KycouHo-1uHeHass UHTEPIOISAIINS.

3.1. Onpenenenue yuciaeHHOro auddepeHupoBanus.

3.2. JIeBas, npaBasi ¥ UEHTpaJIbHAasl pa3HOCTHBIE IPOU3BOIHBIE.

3.3. Bropas pa3HocTHasi IPOU3BOIHASL.

3.4. KaknMm cTeneHsM mara mponopUHOHAIBHBI IIOTPEIIHOCTH YCEUEHHUS
JUIs1 JIEBOM, IPaBOM ¥ EHTPAIbHON pa3HOCTHON TPOU3BOIHOM ?

3.5. Kaknum cTeneHsMm mara nponopurOHAIBHBI IOTPEIHOCTH,
BBI3BaHHBIE HETOYHOCTHIO UCXOHBIX JaHHBIX,
JUIs1 JIEBOM, IPaBOM M EHTPAIbHON pa3HOCTHON TPOU3BOIHOM ?

3.6. OnpeneneHne YuCIeHHOTO HHTETPUPOBAHMS.

3.7. ®opmyna npsSMOYTOJIbHUKOB.

3.8. O606meHHas hopMyIa Tpamnenuu.

3.9. Kakmu cTeneHsM 1ara npornopiruoHaibHbl TOTPEIIHOCTH (HOpMYTT
MPSMOYTOJILHUKOB, Tpaneuuii, Cumrcona?

3.9. O6uwmit Bua popmysnsl ['aycca j1st YMCICHHOTO UHTETPUPOBAHUS.



3.10. ®opmyna AJist OLIEHKU MOTPEIIHOCTH YUCIEHHOTO UHTErPUPOBAHUS
1o npasuiy Pynre.

4.1. Onpenenenre Mepbl 00YCIOBICHHOCTH MaTPHIIBI.

4.2. Beipaxxenue norpemwrHocT pemieHust CJIAY yepes norpemHocTsb
BEKTOpa MPABOI YaCTH, KOT/1a MaTPUIlAa CUCTEMBI 33J1aHa TOYHO.

4.3. Kakoii creneHu n mpornopiruoHaIbHO KOJIMYECTBO apU(PMETUIECKUX
omnepanui Ipy PEHICHUU CUCTEMBI N JIMHEWHBIX YPABHEHUN METOJOM
["aycca ipu 60ab1KX N?

4.4. 3aueM HYXHBI IEpeCTaHOBKHU B MeTojie ["aycca?

4.5. Uem otiiuaetcs meto ['aycca ¢ BBIOOPOM TJIaBHOTO 3JIEMEHTA 10

cTpoke oT MeTona ["aycca 6e3 BpIOOpa riiaBHOTO JieMeHTa?

4.6. Uem oTiiuaetcs meto ['aycca ¢ BBIOOPOM TJIaBHOTO 3JIEMEHTA 10

cTonbiry ot Metona ["aycca 6e3 BpIOOpa ri1aBHOTO dieMeHTa?

4.7. Yem otiinuaercsa Meto ['aycca ¢ BBIOOpPOM TJIaBHOTO 3JIEMEHTA 110

Bceil maTpuile oT Meroza ['aycca 6e3 BbIOOpa IJIaBHOTO AJIeMEHTa?

4.10. 1ns peuieHus: CUCTEM KaKOro BUJa TPUMEHSIETCS METOJ] TPOTOHKU?

4.11. Kakoii cTeneHy n nponopuroHaIbHO KOJIUYECTBO apU(PMETHUECKUX
Omnepauni Ipu PELICHUU CUCTEMBI N INHENHBIX YPABHEHUN METOA0M
MIPOTOHKU TIPU OOJBIIUX N?

4.12. PacuetHas popMyna Metoa npoctoil urepauuu pemenust CJIAY.

4.13. OmpeneneHue BEKTOpa HEBSI3KHM CHCTEMbl JIMHEWHBIX allreOpanyecKux

YPaBHECHUM.

5.1. Aroput™ MeTOa MOJOBUHHOTO JICJICHUS.

5.2. Pacuetnas ¢opmyna metona kacarenbHbiX (HploTOHA).

5.3. Pacuetnas ¢opmysia METO1a UTEPALIMU JIJI1 OJHOTO HEJTMHEWHOTO YPAaBHEHUS.

6.1. Ilo xakoit hopMyre HAXOAUTCS HAMOOJBIIIEE IO MOAYIII0 COOCTBEHHOE YUCIIO

MAaTpUIIbI TP TPUMEHEHUHN UTEPAIMOHHOTO MeToa?
6.2. Ilo kako#t popMyre HaXOAUTCS HAMOOJIbIIIEE 0 MOAYII0 COOCTBEHHOE YUCIIO
MaTpUIIbl IPU TPUMEHEHUU METOA CKAJIAPHBIX POU3BEICHUI?

7.1. Kakas BenMurHa MUHUMH3UPYETCS NPU CPETHEKBAIPATUUHOM MPUOINKEHUN



GyHKIMI, 3a1aHHBIX TAOJTUIHO?
7.2. Kakas BelqMYMHA MUHHMM3HPYETCS TPHU HAXOXKICHUM HAWIIY4ILIEro
PaBHOMEPHOTO NPUOIKEHUS (QYHKIMN, 3aIaHHBIX TaOJIUYHO?
Pacuer peiiTunra
Pacuer 0aJs10B 32 cemecTp B LEJIOM

1. Ilocemenue mpakTHUYECKUX 3aHATUN — 16 GamioB (mo 1 Gamty 3a 3aHATHE).

2. Pemienue 3aa4 y TOCKH Ha MPAKTUYECKHUX 3aHATHIX — 8 OayuioB (mo 2 6aa 3a
3a/1auy, peIeHHYIO Y JJOCKH, HO He OoJiee 4 6aioB 3a KaXKIbIi MOJIYJIb).

3. Kontponbabie paboTsl — 10 6ai1oB (2 KOHTPOJIBHEIE pa0OTHI).

4. BpmosHeHue o0mux 3aganuii Ha OBM — 6 Oamnos.

5. BrinonaHeHne MHAMBUAYAIBHBIX 3a1anuii Ha DBM — 20 6amnos (5 3aganuit mo
4 Ganna).

Pacnipenenenue 6ajioB o MogyssiM

Moayne 1. Tembr — «Teopusi norpemHocreit», «HTepnonsuus», «HYucieHHoe

muddepeHurpoBanuey, «HucaeHHOe HHTETPUPOBAHKE.

1. Iloceuienue npakTUYECKUX 3aHATHIA — 8 OAIIOB;

2. Pemienue 3a71a4 Ha MPaKTUYECKUX 3aHATHIX — 4 Oaia;

3. KonrtposnbHas pabota — 5 Ganios.

4. BeimoaHneHue oOmmx 3ananuii Ha 9BM — 4 6ara (HaX0oXAeHHE MAIIMHHOTO €
— 1 Gam1, KyCOUHO-JIMHEHass HHTEPIOIAIUs — 2 Oalsia, YUCIEHHOE
muddepenuupoBanue — 1 6amm).

5. BrinmonHeHue MHIUBUAYAJTBHBIX 3a1aHuii Ha OBM — 8 OannoB (2 3aganus no 4
Oaia).

Bcero 29 6amnos.

Monynb 2. Tembr — «Pemnenune cucteM JTMHEWHBIX anreOpandecKux ypaBHEHUID,
«Perienrie HEMMHEWHBIX aNTreOpanuecKnX ypaBHEHUW W cuctem», «Haxoxmenwe
COOCTBEHHBIX YHCEN U BEKTOPOBY, «IIpubnmkenue GyHKIun.

1. TlocemeHue NpakKTUYECKUX 3aHATUN — 8 OAILIIOB;

2. Peuienue 3a7a4 Ha MPaKTUYECKUX 3AHIATUIX — 4 Oaa;



3. KontponbHas pabota — 5 6amios;
4. Bemonnenue obmiero 3aganus Ha OBM — 2 6aiia (HaxoxJ1eHue HauOOJIbIIIETO

110 MOJIYJII0O COOCTBEHHOTO YHCJIa UTEPAITMOHHBIM METOIOM).

5. BrimonHeHue MHAMBUAYaIbHBIX 3aannii HAa OBM — 12 6amnos (3 3apanus no 4

Oaia).

Bcero 31 G6ann.
IIpuMmeuyanus.

1. Templ UHAMBUAYATBbHBIX 3amgaHuil: «MHTepnoysiiusa», «YuciaeHHoe
UHTErpupoBaHue», «PemieHre cucTeM JIMHEWHBIX — anreOpandecKux
ypaBHeHU», «PemieHne HENMHEHHBIX anredOpandyeckux ypaBHEHUH U
CUCTEM.

2. Jlnis monydeHHs MOJOXKUTEIbHOM OIEHKH Ha K3aMeHe HEOoOXOAUMO caaTh
BCE MHJUBUIyaIbHbIC 3a7aHusl Ha DBM.

3. CryneHTsl, KOTOpbIE CAAIOT UHAUBUAYAIbHOE 3a1anue Ha DBM no3zxe, yeM
yepe3 MecsI] M0CJIe€ PAaCCMOTPEHHUSI COOTBETCTBYIOIIEH TEMbl Ha MPAKTHUKE,

IIOJIYy4arOT 3a BBIIIOJJHCHHUC 3TOI'O 3aaHHA 2 Gaja.

VII. MaTepuajibHO-TeXHH4YECKOe 0O0ecredeHne
Jl1st aymuTopHO#M pabOTHI.

VYyeonas ayautopus Ne 212 Hab6op yuebHoit mebenu,
(170002, Teepckas 06m., r.TBepb, | MyTBTUMCIHITHBIA KOMIUICKC (10CKa,
CanoBblii IEpeyIok, a.35) NPOEKTOp, TaHENb  yIpPaBJICHHUS,

MEPEHOCHON HOYTOYK).

VYyebnas aynutopus Ne 20 Hab6op yueOHoit mebenu,
(170002, Tsepckas 001., r.TBepsp, | 2KPaH, MPOCKTOP.
CanoBblii 1iepeysok, 11.35)

Jlis camocTosATebHOM paboTHhI.

[Tomernenune a1t CaMOCTOSITEIBHON PAaOOTHI 00YUYaAOIIIUXCSI: KommsroTep,
Komnrerorepnsiit knace paxynpreta [IMuK 9KpaHh,

No 46 IIPOEKTOD,
170002, Teepckas 00:., r.TBeps, CanoBslii nepeyiok, 1.35 KOHHIHOHED.




VIII. Cenenusi 06 00HOBJIeHMM pado4eil MPOrpaMMbl AUCHMIIIAHBI

2) IIporpamMmmHOe obecrieueHne

No OO6HoBNEHHBIN pa3aen padouelt | Onucanue BHECEHHBIX | JlaTa ¥ TPOTOKOI
ILII. | TIPOTPAMMBI JUCIUTUINHBI W3MEHCHHI 3acemanusi  Kadeapsl,
YTBEPAUBIIETO
W3MCHCHHS
1. V. YueOGHO-MeTOIuYECKOE u | Baecensl wu3menenus B | Ot 24.08.2023 rona,
MHPOPMAIIMOHHOE MPOrpaMMHOE npoTtokost Ne 1 ydeHoro
o0ecrieyeHne AUCIUTUINHBI obecrieyeHne coBera (akyibTera




