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1. HEJIU 1 3AJIAYN OCBOEHU A JUCLIATTJIMHBI

Leanb aucuMIIMHBI
dhopMHpOBaHUE Yy CTYACHTOB CUCTEMbI 3HAHUN MO METOJAM HCCIIEIOBAHUSI MATEMATUUYECKUX
MOJIeJIeld pa3MUYHBIX TIPOLIECCOB U  SBJICHUM, JOMYCKAIOIIMX TOCTAHOBKY B BHU/E
ONTUMH3AIMOHHBIX 3a/1a4, a TAK)Ke M0 OCHOBAM TEOPHH IKCTPEMAaJIbHBIX 3a7au M OCHOBHBIX
AHAJIUTHYCCKHUX U YHCIICHHBIX METOIOB ONITHMHU3AIIIH.

3ajayu AUCUMILINHBI:
— IIOHMMAaTbh, CBOOOJIHO OPHUEHTUPOBATHCS M IPUMEHSATH COBPEMEHHBIM MaTeMaTUYEeCKUM
anmnapat JUCHUIUTUHBI « MEeTOIbl ONITUMU3AIIAN;
— YMeTh MOA00paTh HAMIYYIINNH METOJ JUISl TTOCTaBJICHHOW 3aJ]aud, OIICHUTh IOTPEITHOCTh
MOJTy94aeMOTO IMPUOIIMKEHHOTO PEIICHUS;
— 3HaTh OCHOBHBIC (PaKThI, KOHICIILIMH, ITPUHIIAITBI TEOPUU METOI0B ONITUMH3AIINH;
— WCTOJIB30BaTh 0a30BbIC 3HAHMS ONTHUMU3AIMOHHBIX METOJOB ISl PEIICHHUS MPUKIIaTHBIX
3aJ1a4 eCTeCTBO3HAHUS, MATEMATUKU U HHPOPMATUKH.

2. MECTO JUCHUILVIMHBI B CTPYKTYPE OII BO
Juciummmaa  «MeToabl  ONTUMH3AIUM» OTHOCHTCS K 00s3aTenbHON dactu bioka 1.
JAucturuael - (MOIYIM) Yy4eOHOro TIulaHa Mo HampasjieHuro moarotosku 01.03.02
«ITpuknagHas maTeMaTuka 1 UHGOPMATHKAY.
N3zydyenne kypca Oa3upyercs Ha U3YYCHHBIX paHee MaTEeMaTHYCCKUX JIUCIMIUTMHAX
(«MatemaTuyeckuii aHanm3», «Anredpa u reomeTpus», «luddepeHnnanbHbie ypaBHEHUSD,
«YucnmeHHple  MeTOAB» W T.a1.), a Takke gucumiummH  «MHbDOopmaTuka»  u
«ITporpaMmmMupoBaHHE».
HeoGxoauMocTs pereHus 3aJad ONTHMHU3ALMU BO3HUKAET MPU H3YUEHUH JTUCITUTIMHBI
«MatemMaTH4eckoe M KOMITBIOTEPHOE MOJCIUPOBAHKME», B HAyYHO- HCCIIEIOBATEIbCKOM
paboTe CTY/IGHTOB U TP BHITIOJTHEHUH BBIMTYCKHBIX KBATM(PUKAIIMOHHBIX PA0OT.

3. KOMIIETEHIIMA OBYYAIOILLIETI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA JUCIMIUINMHBI 1 THANKATOPBI UX JTOCTUKEHUA

3.1 O6enpodeccnoHaaIbHbIE KOMIETEHIIMU U UHANKATOPBI UX JOCTHKECHUS

Kareropus (rpynmna)
ob6menpodeccuoHaIbHbBI

Kona n HanmeHnoBanus
obmenpodeccuoOHaTbHOU

Ko u HanMeHOBaHKe HHIUKATOPA
JOCTIDKEHUS 0011enpodeccnoHaIbHON

JUISL pelleHHs 3aaad B
obiactu
npodeccnoHaTbHON

X KOMITETeHITUH KOMIIETEHIIUU KOMIIETEHIIUH
TeopeTuueckue u | OIIK-1 Cnocoben | UAK-10I1K-1 O6nagaer 06a30BbIMH
MPAaKTUYECKUE OCHOBBI | TPUMEHSTh 3HAHHUSIMU, TIOJIYYEHHBIMU B 0OO0JIacTH
npodeccnoHaITbHON dbyHIaMEHTaTbHbBIE MaTeMaTUYEeCKUX u (vm)
NeSTeIbHOCTU 3HAHMS, TIOJIyYEHHbIE B | €CTECTBEHHBIX HAYK

obactu NIK-20I1K-1 YmMmeer nucnoiabp30BaTh B
MaTeMaTH4YeCKuX U (MIH) | mMpodeCCUOHATBHOM JIEeATETbHOCTH
€CTECTBCHHBIX HayK, U |3HaHWS, TIOJy4eHHble B  0O0JIacTH
WCIIOJIb30BAaTh ~ HMX B | MATEMATHUUYECKUX u (vm)
npodeccuoHaIbHON €CTECTBEHHBIX HayK
OeITEIIbHOCTU NIK-30I1K-1 Nwmeer HaBBIKU
BbIOOpA METOAOB pEIIeHHUs 3aaay
npodeccCHOHATbHON JesITeIbHOCTH Ha
OCHOBE TEOPETUUYECKUX CBEACHUM
TeopeTuueckue u | OIIK-3 Cnocoben | UAK-10I1K-3 O6nagaer 06a30BbIMU
MMPAaKTHYECKUE OCHOBHI | TPUMEHSTh Y | 3HAHUSIMH o CYIIECTBYIOIIUX
npodeccnoHaITbHON MOIU(PUITUPOBATH MaTEeMaTHIECKUX MOJIENSX B
NeSITeIbHOCTU MaTeMaTHYECKHUE MOJIEIHU | pa3IMUHBIX 0OJIACTSAX 3HAHUI

NAK-20I1K-3 Vmeer npuMeHSITh U
MOJIUGUITUPOBATH CYILIECTBYIOIIIHE
MaTeMaTUYECKUE MOJICIIU JIJIsl PEIIeHUS




JESITEIbHOCTH NIPUKJIATHBIX 331249
NIK-30I1K-3 Bnaneer
METOIO0JIOTHEH MaTeMaTHYECKOTO
MOJICITUPOBAHUS JIJIs1 PEIICHHS 3a7a4 B
obnactu npodeccuoHaIbHBIX
UHTEPECOB

4. CTPYKTYPA INCHUITJINHBI
OOmast TpPyIOEMKOCTh JIUCHUIUIUHBI cocTaBiaser 5.00 3aueTHhIX eauHUIbB, 180
AKaJIEeMUYECKUX YaCOB.

1 — Ne /it
2 — Tema (paznmen) TUCIUIUIMHBI, KypcoBasi padoTa (IIpOeKT), MPOMEXKYTOUHAs ATTeCTALIHS
3 — Cemectp

4 — Buipl KOHTAKTHON paOOThI U TPYIOEMKOCTH (B aKaIEMUUYECKUX Yacax)
4.1 —JI (Jlexuun)

4.2 — Jlexuuu B BUAE NPAKTUYECKOM MTOATOTOBKU

4.3 — I13 (ITpaxkTuyeckue 3aHATHS)

4.4 — TTpakTUUECKHE 3aHITUS B BUJIC TPAKTUIECKON TTOATOTOBKHU
4.5 — JIP (JTabopaTopHbIie pabOTHI)

4.6 — JJabopaTopHbie pabOTHI B BUAEC MPAKTHICCKOM MOATOTOBKH
4.7 — UKP (Muas xoHTakTHas paboTa)

4.8 — KTO (KoHTpoJIb TEOPETUUECKOTO O0yUEeHUS)

4.9 — KO (KoHTpoJ1b Ha 5K3aMEHE)

5 — KoHTpoib (B akaeMUYECKUX Yacax)

6 — CamocTtosiTennpHast paboTa (B aKaJeMUYECKUX Yacax)

7 — DOopMBI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTHU

1 2 3 4 5 6 7
4114243144 (451464714849

1 Benenue B 5 14 4 2 6 VerHbli
METObI OTpoC
OTITUMUBAIINH. JlabopaTtopHa
DIeMeHThI st paborta Ne 1
BBIITYKJIOTO
aHaJn3a

2 Metonsl 5 14 4 2 6 YcrHblit
MHUHUMU3ALUN OIpoC
(dbyHKIMI ogHOM JlabopaTtopHa
TepeMeHHOM s paboTa Ne 2

3 Anamntrueckue |5 |2 2 6 YcrHbIi
METObI OIpoC
ONTUMU3ALIMU KontponbHas
byHKIIIH pabora
MHOTHX «HMccnenoBanu
TIEPEMEHHBIX ¢ pyHKITIit

MHOTIUX
TTepeMEHHBIX
Ha
9KCTPEMYM»

4 YucneHnsle 5 |4 4 4 6 YcrHbIi
METObI OIpoC
0e3ycI0BHOU JlabopaTtopHa
OINTUMH3ALAN s paboTa Ne 3
byHKIIH
MHOTHX
TIEPEMEHHBIX




5 JInnelinoe 5|8 8

MIpOrpaMMUPOBA
HUe

VcerHbii
OIpocC
JlaGopaTtopHa
st paboTa Ne 4
Pacuerno-
rpaduueckas
pabota
«Pemenne
3a/1a4
JIMHEWHOTO
MPOTPaAaMMUPO
BaHUS»

6 Sagauu 5 14 2

YCIIOBHOM
ONTUMU3ALUU

VcerHbii
onpoc
JlabopaTtopHa
s paborta Ne 5
KontponbHas
pabota
«Pertienune
3a7a4
YCIIOBHOU
ONTUMU3ALIUN
»

7 Bapuanuonunoe |5 |8 10

HCUYHNCIICHUC

VcrHblii
oTpoc
JlaGopaTopHa
st pabota Ne 6
KontponsHas
pabota
«Pemmenue
BapHUAIMOHHEI
X 33724 C
HETOJIBHXXHBIM
u
TpaHUIIAMID)

8 DK3aMeH 5

0.3 |35.7 IToaroroBka

K 3K3aMCHY

Hroro 34.0

34.0

18.0 0.0(00(03]| 357 | 58.0

5. COAEP KAHUE JUCLHUITJINHBI

MHOT'HUX IICPEMCHHBIX

5.1. Jlexkuun
No 1/ HaumeHnoBaHnue TeMbl Copnepxanue TeMbl (pa3aena)
T (paznena)

1 Benenue B Metonsl | [TocranoBka 3amaun ontumm3anuu. Kiraccudukaims
ONTUMM3ALMU.  DJIEMEHTHI | 3aJ1a4  ONTUMM3AIMU.  BbIMyKIble  MHOECTBA.
BBIITYKJIOTO aHAJIN3a CBolicTBa BBITYKIIBIX MHOXKECTB. BBITTyKJIbIC (PYHKIIUH.

OCHOBHBIE TEOPEMBI O BBITYKIIBIX (DYHKIIHSX.

2 Mertoabl MUHUMU3ALNY | AHATUTHUYECKUM METOJ pellieHus 3ajad OJHOMEPHOU
byHKIMI OfHOM | onTuMU3auuu. YHUMoAa bHbIe GyHKIMU. [TaccuBHbBIE
TepeMeHHOM ctpateruu (Meron rmepedopa). IlocnenoBaTenbHbIe

cTparerur (METOJ TIOJIOBUHHOTO [IEJCHHS, METO]
30JI0TOTO ceueHusl, METO/T KBaJIpaTUYHOU
aMMmpoKCUMAalluMi, METOJI Xop/l, MeToa HpioToHa U ero
MOIUGUKAIIAN).

3 AHaTUTHYECKHE Metonbl | [pamueHT w®  reccmaH  QYHKIIMM — HECKOJBKUX
ONITUMU3AIIUU (dbyHKIIMY | mepeMeHHbIX. HeoOxoanmble U JOCTATOUHbBIC YCIIOBUS

KCTpeMyMa (PYHKIIMH HECKOJIBKUX MMEPEMEHHBIX.




OO06mmas cxema METOJ0B MHOTOMEPHOM MHUHUMHU3AIIUH.
MeTtoabl HYJIEBOTO nopsiaka (meTon
MOKOOPJAMHATHOTO  COycka). MeToapl  MepBOro
nopsiaka  (mMeron  apoOyieHus — mara,  METOJ
HAUCKOPEHIIIEr0  CIIyCKa, METOJ  COMPSIKEHHBIX
HamnpaBJieHni). MeTtoasl BTOpOro mopsaka (METom
Hpiotona u ero mogudukaimy, KBa3MHbIOTOHOBCKHE
METO/IbI).

ITocraHoBKka 3a1a4n JIMHEWHOTO MPOTrPAMMUPOBAHMUSI.
I'padurueckuit metom pemenus 3amaun. CHUMILIEKC-
METO/T pelieHus 3a/1auu JIMHEUHOTO
nporpamMmmupoBanus. Llenouncnennsie 3agqaun. Meton
I'omopu.

ITocraHOBKa 3ama4yu yCIOBHOM onTuMu3anuu. Meron
noacraHoBku. Dynkius Jlarpamka. ['paduyeckuit
METO/I.

4 YucneHHble METObI
Oe3yCIIOBHON ONTUMU3AIUU
GyHKIUM MHOTHUX
MePEeMEHHBIX

5 JInHeiiHOE
MporpaMMHUpOBaHUE

6 3amayn YCIIOBHOM
OITUMHU3ALINU

7 Bapuanuonnoe ucuucieHue

Onpenenenue (dyHKIMOHATA. HenpepriBHOCTH
(byHKLIMOHATA. OcCHOBHBIE (hyHKIIMOHAIbHBIE
npoctpaHcTBa. IlepBas u  BTOpas  Bapualuu
¢yakumnonama. OcHOBHas JieMMa BapUALIMOHHOTO
WCUMCTICHHUSI.

Meron BapuanuMii B 3ajaue C HEMOJBUXHBIMU
rpaHvIlaMi.  YpaBHeHue  OJililepa.  DKCTpemallb
¢ynknuonama.  HeoOxomumble ©  JOCTaTOYHBIE
yCIIOBHS IKCTpeMyMa (hyHKITMOHAIA. YCloBus Sxkobu
u YCIIOBUS Jlexannpa. YacrHele ciydau
MHTETPUPYEMOCTH ypaBHEHHsT ODilepa. AJITOpUTM
peleHus 3a7a4 HaXOXACHUS IKCcTpeMaei
(byHKIIMOHAITA, 3aBUCSIIETO OT HECKOIBKHUX (DYHKIIUU.
Cucrema ypaBHeHUH Oiepa. AJITOPUTM pEUICHUS
3a/1a4  HAaXOXKJEHUs OJKcTpemajeil  (QyHKiMoHana,
3aBUCSIIETO OT MPOU3ZBOAHBIX BBICHIETO MOpPSIKA
OMHOW WM  HeCcKONbKMX  (QyHkmmit.  Cucrema
ypaBHenuit Ditnepa-Ilyaccona.

[Tpsimble MeTOIBI BAPUALIMOHHOTO UCYUCIICHUS: METO
Diinepa, meton Putna.

5.2. IlpakTHyeckue 3aHsATHS

HanmenoBanue TeMbl CopepxaHue TeMbl

[TpakTuyeckoe 3austue 1 Brinykiisie MHOJXECTBA. CsoiicTBa BBINTYKJIBIX
MHOECTB.

[TpakTuyeckoe 3ansitue 2 Brimykiibie pyHKIIUM.

ITpakTuyeckoe 3ansTue 3 AHaIUTUYECKUH METOJ peIlIeHHs 3aJad OJHOMEPHOM
OIITUMM3AIINH.

[Tpaktuueckoe 3ansitue 4 YucneHHble METOAbI OMHOMEPHOU MUHUMU3ALIUH.

ITpakTuyeckoe 3aHsTHE S AHanmUTHYeCKOEe pellleHWe 3aJa4 MHOTO  MEPHOM
OIITUMM3AIIIH.

[TpakTuueckoe 3ansitue 6-7 YucneHHbIE METOAbI MHOTOMEPHON MUHUMU3ALINAH.

ITpakTuyeckoe 3ansTHe 8 I'paduueckuii Metom pelleHHs 3adauydl JIMHEHHOTO
MIPOrPAMMHUPOBAHMUS.




ITpakTuyeckoe 3anstue 9-10

CuMIuiekc- MeToJ  pelleHus  3aJayd  JIMHEWHOTO
MIPOrpaMMHUpPOBAHUS.

ITpakTuueckoe 3ansitue 11

Llenouucnenuoie 3aJ1a49m JIMHEHHOTO
MPOTrpPaMMHUPOBAHUS.

ITpakTuyeckoe 3austue 12

Metonpl pemieHuss 3aJad  YCIOBHOM ONTHUMU3AIIMH:
METOJ] TOJCTAHOBKH, METOJ MHOXxHTenel Jlarpanxka,
rpaduuecKkuii METOI.

ITpakTuyeckoe 3anstue 13

Paccrossune mexnay dyukuusmu. IlepBass u BTOpas
Bapualu GyHKIIMOHATA.

ITpakTuueckoe 3ansarue 14

Meron Bapuamuii B 3aJadye C  HEMOABMXXHBIMU
rpaHuiamMu. YpaHeHue Oiinepa. HeoOxogmmbie u
JIOCTaTOYHBIE YCIIOBUS IKCTpeMyMa (PyHKIIMOHANA.

[TpakTuueckoe 3anarue 15

YacTHble cllydyan HHTETPUPYEMOCTU ypaBHEHUs Dijepa.
Pemenue 3a1a4 HAXOXACHUS JKCTpeMasen
(byHKIIMOHAJIA, 3aBUCSIIETO OT HECKOJBKUX (DYHKIIHMA.
Cucrema ypaBHeHU Jitiiepa.

ITpakTuueckoe 3ansarue 16

Pemenue 3a1a4 HaXOXICHUS IKCTpeMajei
(yHKIIMOHAIIA, 3aBHCSINETO OT HECKOJBKHX (PYHKIIHUA.
Cucrema ypaBHeHU Jitiepa.

ITpakTuyeckoe 3anstue 17

Pemenue 3a1a4 HAaXO0XJICHUS 3KCTpeMaen
(hyHKIIMOHAIIA, 3aBUCAIIETO OT MPOU3BOJAHBIX BBICIIETO
TOpsIIKa OAHOW WM HECKOJIbKUX ¢GyHKIui. Cucrema
ypaBHeHui Ditnepa-Ilyaccona.

5.3. JlabopaTopHbie 3aHATHS

Haunmenosanne TeMbl

CopepxaHue TeMbl

JlaGopaTopnas pabora 1

OcHoBHbIe TpreMbl padboThl ¢ maketom MATLAB

JlaGopaTtopnas pabora 2

MeToap MUHIMHU3AINHT (PYHKITMH OTHON TIepeMEeHHON

JlabopaTopnas pabota 3

MeTtoapl MUHUMHU3AINH (DYHKIIMM MHOTUX ITEPEMEHHBIX

JlaGopaTopnas pabora 4

Peienue 3a7a4 JMHEHHOTO InporpaMMHupOBaHUA

JlaGopaTtopnas padota 5

Pemenue 3a1a4 ycIoBHOM ONTUMU3AIAN

JlaGopaTopnas pabora 6

HpHMI)IG MCTOObI BAPHMAITUOHHOI'O UCHUCIICHUA

6. CAMOCTOSTEJIBHASI PABOTA

Ne | HaumenoBaHue TeMbl Coneprxanue Temsl (pas3zaena) TpynoemkocTb
/11 (paznena) B
aKaJeMHYECKUX
yacax
1 Benenne B mMetopsl | YCTHBIN Onpoc 6
ONTUMU3ALIUU. Jlabopatopnas paborta Ne 1
DJIeMEHTBI BBITYKJIOTO
aHanu3a
2 Mertobl VYerHblii onpoc 6
MUHAMM3ALUN JlaGopatopnas paborta Ne 2
(byHKIIMI OJTHOM
MEPEMEHHOM
3 AHanmuTHYeCKHe VYerHblii onpoc 6

METOAbI OIITUMMH3AIIUU

Kourponpnas  pabora  «MccnegoBanue




dbyHKIIUN MHOTHX | QyHKIIM ~ MHOTHX  TIEPEeMEHHBIX  Ha

MePEMEHHBIX IKCTPEMYM»

4 YucneHHple  METOJBI | YCTHBIN ONPOC 6
0e3ycIIOBHOM Jlabopatopnas paborta Ne 3
ONITUMU3AIUU
byHKIIII MHOTHUX
MEPEMEHHBIX

5 JIunenHoe YcTHBIN OITpOC 12
MpPOrpaMMHUPOBAHUE JlaGopaTopnas padota Ne 4

PacuetHo- rpaduueckass pabora «PemieHnue
3a7a4 TMHEHHOTO MPOTrPAMMHUPOBAHU S

6 3amaumn yCIIOBHOM | YCTHBIN omnpoc 10
ONTUMU3AIUU JlaGopaTtopnas pabota Ne 5

Kourponbnast paborta «Pemenune 3amgau
YCIIOBHOM ONITUMU3ALIA

7 Bapuanuonnoe YcTHBIN onpoc 12
HCUYHUCTICHNE JlaGopaTopnas padota Ne 6
KonTponbnas paboTta «Perenne
BapHAIMOHHBIX 3a7ad C HEMOIBIKHBIMU
rpaHULAMI»

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU
B cootBerctBum ¢ tpeboBanusimu PI'OC BO no nampasnenuto noarotoBku 01.03.02 —
[MpuknagHass MatemMaThka W MHGOpPMATHKA peaau3alusi KOMIIETEHTHOCTHOI'O IOJXOAa
IpelyCMaTpPUBAET IIMPOKOE HCIOJIb30BAHME B Y4eOHOM Mpoliecce AaKTUBHBIX H
WHTEPAKTUBHBIX (POpPM TpOBEACHMS 3aHITHI B COYETAHWU C BHEAYIUTOPHOH pPabOTOM C
1eNnbio GOPMUPOBAHUS M PA3BUTHS MPO(PECCHOHATBHBIX HABBIKOB O0YJAIOIIUXCS.
[Tpu npenoaBaHUM TUCUUILIMHBI UCIOJIB3YIOTCS KAK TPAaJIULIMOHHbIE (JIEKIUS, TpOoOIeMHas
JEKUUsl, JIeKIUS- CEeMHMHAap), TaK M HMHHOBALIMOHHBIE TEXHOJIOTUM (IIpUMEHEHHE
MYJIbTUMEIUMHOTO MPOEKTOPA MPU U3YUYEHUU OTHEIIbHBIX TEM, «MO3TOBOU HITYPM», KMETO[
MIPOEKTOB», BO3MOXHO MCIOJIb30BAHUE pecypcoB ceTu Internet u 3IeKTPOHHBIX YYEOHUKOB).

8. OIEHOYHBIE CPEJICTBA JIJI1 IPOMEXYTOYHOM ATTECTALIUU
ITpoMeKyTOUYHBII KOHTPOJIb OCYILECTBIISIETCS] B BUJIE 9K3aMEHa B KOHIIE Y4eOHOIO CeMecTpa.
DK3aMeH cAaeTcsl B 9K3aMeHallMoHHYI0 ceccuto. Ddopma cnaum sK3amMeHa — MHUCbMEHHasl, B
BHJIE OTBETOB Ha BOIPOCHI M pEIIEHUS MpaKTUYeCcKUx 3anad. Ilocme oTBera Ha
9K3aMEHALIMOHHBIN OujeT — ycTHas Oecena. HeoOXoauMMBbIM yCcliOBHEM AOMYCKa K 9K3aMEHY
SIBJISIETCS cllava BceX pabor.

[TpumepHBIE BOITPOCHI K 9K3aMEHY:

l. [TocranoBka 3amaun ontuMusanuu. Knaccudukarms 3a1ad onTuMA3aUN.

2. Brinykiioe MHOKECTBO: OIpeAeIiCHUE, MPUMEPHI.

3. Brimykiibie pyHKIIMM: ONpe/ieieHre, OCHOBHBIE CBOMCTBA.

4.  YucneHHple METOABl MHUHUMHU3AUMUU (YHKIUH OJHOW TIEPEMEHHON: OCHOBHBIC
OIIPEIEIIEHNS.

3. YHucneHHbIEe METO Il MUHUMU3ALINY (DYHKIIUM OJTHOM ITepeMEHHOM: MeTO T Tiepebopa.

6. UucrneHHble METOJbl MHMHUMH3ALMU  (YHKIMH  OJHOM  TMEPEMEHHOM: METOM
MOJIOBUHHOTO JEJICHUS.

7. YucneHHble METOJbl MUHUMU3ALMU (PYHKUIUNA OAHON MEPEMEHHOM: METOJ 30JI0TOrO
CEUYECHUS.

8. YucneHHble METOABl MHHUMHU3AIMU (QYHKLUMA OJHOW TNEepeMEHHON: METOH XOpA
(CeKyIIuX).

9. YucneHHble METOAbI MUHUMHU3ALIMK (PYHKIIUN ogHON nepeMeHHol: Metoa HpioToHa u



ero MoanQuKaIuu.

10. besycnoBHas MUHUMM3ALMS (PYHKIIMI MHOTHUX ITEPEMEHHBIX: OCHOBHBIE ITOHSTHSI.

11. besycnoBHas MUHMUMHU3AIMS (GYHKUUNA MHOTHX IEPEMEHHBIX: METOJI IOKOOPIAUHATHOTO
CITyCKa.

12. besycnoBHass MUHUMM3AIMS (PYHKIIMI MHOTHUX IEPEMEHHBIX: METOJ IPOOJICHHUS 1ara.
13. besycnoBHas MHUHMMH3AIMS (YHKIUNA MHOTHX TEPEMEHHBIX: METOJl HAMCKOPEUIIETO

CITyCKa.

14. BesycrnoBHass MUHUMM3AIUs (YHKIMHA MHOTHUX TEPEMEHHBIX: METOJl COMPSIKEHHBIX
HAITPABJICHUU.

15. BesycrnoBHass MuHUMM3aIMs (YHKIIMHA MHOTHX IEPEMEHHBIX: MeToa HpioToHa M ero
Mo u(pUKAIIAN.

16. 3amaun MUHEHHOTO MporpaMmmMupoBanus. O0IIasi TOCTAHOBKA U ITPUMEPHI.
17. T'paduueckuit MeTO pellieHUs OCHOBHOM 3aa4 JIMHEHHOTO TPOTPAMMHUPOBAHUS.
18. I'paduyeckuii MeTO pereHrs] KAHOHMYECKOM 3a/1aui JUHEHHOr0 MTPOTrpaMMHUPOBAHUS.
19. CuMIuiekc-MeTo/1 peleHHs] KAHOHUYECKOM 3a/1aul IMHEWHOT O TPOrPaMMUPOBAHHUS.
20. 3amaua YcmoBHOU ontumu3saiuu. ['paduaeckuit meTos.
21. Meroa mHoxuTeneu Jlarpanxa.
22. OcHOBHBIE MOHATHSI BapUaIMOHHOTO HcuuciaeHus. OCHOBHAsI JleMMa BapUAIIMOHHOTO
HCYUCIICHMUSI.
23. Metoa Bapuanuii B 3aJa4e ¢ HEMOABKHBIMU T'paHuIiaMu. DYHKIIMOHATIBI, 3aBUCSIINC
OT OJTHOM (PYHKIIVH.
24. Meron Bapuanuii B 3aJaue C HEMOABMIXKHBIMU TIpaHUllaMu. YacTHele ciaydaun
MHTErPUPYEMOCTH YpaBHEHUs Dilepa.
25. Meton Bapualuii B 3ajlaye C HEIMOJBIKHBIMH T'paHUIaMHU. JloCTaTOYHBIE YCIIOBUS
9KCTpeMyMa (pyHKIIMOHATA.
26. Meroa Bapuanuii B 3aJ1aue ¢ HEMOABWXKHBIMU rpaHullaMu. DYHKIIMOHAIBI, 3aBUCSIINE
OT HECKOJIBbKUX (PYHKIIUHU.
27. Meron BapuallMid B 3a/1au€ ¢ HEMOJABUKHBIMU I'paHUllaMU. DYHKIIMOHAIIbI, 3aBUCSIIUE
OT IIPOM3BOIHBIX BBICIIETO MOPSAKA OTHON (DYHKIIHH.
28. Metona Bapuanmii B 3aJa4e ¢ HEMOJABKHBIMU T'paHuiaMu. DYHKIIMOHATIBI, 3aBUCSIINAC
OT IIPOM3BOJIHBIX BBICIIETO MOPSAKA HECKOIBKUX (PYHKIIUIA.
29. IlpsiMble METOABI BApUALIMOHHOTO UCUUCIICHUS: METO Difiepa.
30. IIpsMble METOABI BApUAIIMOHHOTO UCYUCIICHHS: MeTo PuTia.

9. YYEBHO- METOANMYECKOE U NTHOOPMALIMOHHOE OBECIIEHEHUME
JANCHUITIMHBI

a) IuTepaTtypa
1. AOnpaxmanoB, B.I'. DieMeHTbl BapUALMOHHOTO HWCYUCIEHUS W ONTUMAIbHOTO
yrnpaBiieHusi. Teopus, 3a/1aui, UHIAUBUAYAIIbHBIC 33/ IaHUs [DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue / B.I'. Abnpaxmanos, A.B. Pabuyk. — DnektpoH. nan. — CI16.: Jlans, 2014. — 112 c.
— Pesxxum nocryna: http://e.lanbook.com/books/element.php?pll_id=45675
2. AtretkoB A.B. MeToabl onTUMHU3aUU [DIEKTPOHHBIN pecypc|: yueOHoe mocodue / A.B.
AtrtetkoB, B.C. 3apyoun, A.H. KaHaTHMKOB. — DJIeKTPOH. TEKCTOBbIE JaHHBIE. — CapaTos:
Bysosckoe oOpaszoBanme, 2018. — 272 c. — 978-5-4487-0322-5. — Pexxum pocrtyma: http://
www.iprbookshop.ru/77664.html
3. BpycenuieB, A. I'. MeToipl onTUMHU3ALKMHU [DIEKTPOHHBIN pecypc]: yuebHoe mocodue / A.
I'. bpycenues, O. B. Ocunos. — DIeKTpOH. TeKCTOBBIE JaHHbBIE. — benropoa: benropoackuit
roCyIapCTBeHHbIN TexHoaornueckuii yausepcuret uM. B.I'. Illyxosa, O9bC ACB, 2017. — 263
c. —2227-8397. — Pexxum noctyma: http://www.iprbookshop.ru/80512.html
4. I'onrep, H. M. Kypc BapuaumonHoro ucuucienus : yaebnoe nocodue / H. M. T'tontep. —
2-e usn., crep. — Cankt-IlerepOypr : Jlans, 2022. — 320 c. — ISBN 978-5-8114-0893-1. —
Texcr : anexkTpoHHbIl // JlaHb : 3mekTpoHHO- 6ubMMoTeunas cuctema. — URL: https://
e.lanbook.com/ book/210236 (mata oOpamenus: 17.03.2022). — Pexum pgocryna: mis
aBTOPU3. ITOJIb30BATEIEH.
5. Kunkosa, H. B. Meroapl onTumMuzanmuu cucTeM [DJIEKTPOHHBIA pecypc|: yueOHOoe
nocobue / H. B. Kumgkosa, O. KO. MenpHukoBa. — DJIEKTPOH. TEKCTOBBIE JaHHBIE. —



Capatos: Aii [Tu Op Memaua, 2018. — 149 c. — 978-5-4486-0257-3. — Pexxum goctyma: http://
www.iprbookshop.ru/72547.html
6. MeToasl onTUMM3alMM. 3aJadyHUK : ydeOHoe mmocobue mia By3oB/ B. B. Tokapes,

A. B. Cokonos, JI.T. EropoBa, II. A. Meimkuc. — Mocksa : WM3matenbctBo HOpaiit,
2022. — 292c.— (Boicuiee obpazoBanue). — ISBN 978-5-534-10417-2. — Tekcr :
anekTpoHHbIH // O6pa3oBatenbHas 1uatdopma FOpaiit [caiit]. — URL: https:// urait.ru/

bcode/494983 (nata obpamenus: 17.03.2022).
7. Metoabsl ONTUMHU3ALUM : Y4eOHUK U mpakTukym i By3oB/ . I1. Bacuibes,
M. M. IlotanoB, b. A. bynak, JI. A. AprembeBa ; noa penakuueit @. I1. BacunseBa. —
MockBa : WzpgarensctBo FOpaiir, 2022.— 375c.— (Beiciiee oOpa3oBaHue). —
ISBN 978-5-9916-6157-7. — Tekcr : anextponHnbiit // ObpazoBatenpHas wiatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/489397 (nata obpamenus: 17.03.2022).
8. Muruenb, A. A. MeToapl ONTUMHU3AIUN [DIIEKTPOHHBIA pecypc|: yuebHoe mocodue / A. A.
Muuens, A. A. llenecros, B. B. PomaneHko. — DeKTpoH. TEKCTOBbIE JaHHBIE. — TOMCK:
Tomckuii rocy1apCTBEHHbBIN YHUBEPCUTET CUCTEM YIIPABIEHUS U PAANO3IEKTPOHUKH, 2017, —
198 c. — 2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/72127.html
9. IManTenees, A. B. MeToabl onTUMHU3ALIMM B IpUMEpax M 3ajayax : yueOHoe rmocobue / A.
B. ITantenees, T. A. JletoBa. — 4-¢ u3n., ucnp. — Cankt-IletepOypr : Jlans, 2022. — 512 c.
— ISBN 978-5-8114-1887-9. — Tekcr : anekTpoHHbIi // JIaHb : 371eKTPOHHO- OMOIMOTEUHAS
cuctema. — URL: https:// e.lanbook.com/book/212129 (mara oOpamenus: 17.03.2022). —
Pexxum moctyna: st aBTOpU3. MOJIb30BATENCH.
10. PozoBa B.H. Mertoapl ontumuzainuu [DIeKTpOHHBINA pecypc]: yueOHoe mocobue / B.H.
Pozosa, N.C. MakcumoBa. — DIEKTPOH. TEKCTOBBIE TaHHBIE. — M.: Poccuiickuii yHUBepCUTET
10 mpyx6s1 Hapomos, 2010. — 112 c. — 978-5-209-03872-6. — Pexum nocrtyma: http://
www.iprbookshop.ru/11536.html
11. Cyxapes, A. . MeToasl OoNTUMHU3AIMU : YUYEOHUK M MPAKTUKYM Il OakanmaBpuata u
maructpatypbl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®enopoB. — 3-e u3a., uchp. v A0I. —
Mockga : U3gatensctBo FOpaiit, 2022. — 367 c. — (bakanaBp u maructp. AkaJaeMHUIeCKUit
kypc). — ISBN 978-5-9916-3859-3. — Tekcr: anexkTpoHHBIH // OOpa3oBaTeiabHas
miatpopma FOpaiit [caiit]. — URL: https:// urait.ru/ bcode/507818 (mata obparenus:
17.03.2022).
12. MakcumoBa, H.H. MccnenoBanue onepanuii. Mojenu TUHEHHOTO MPOrpaMMUPOBAHUS
[DnexTponHBI pecypc]: yueb.- metoa. mocobue/ H.H. Makcumosa; AmMI'Y, ®Mull. —
bmarosemenck: M3n- Bo Amyp. roc. yH- Ta, 2016. — 144 c. Pexum pocryna: http://
irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/2503.pdf
13. MakcumoBa H.H. BreruuciaurtenbHble METOIBI ONTHUMHU3ALMM [DIEKTPOHHBIA pecypcl:
yueb.-metoj. mocodbue / H.H. Makcumona; AMI'Y, ®Mull. — bnarosemenck: M3a-8o Amyp.
roc. yH- ta, 2017. — 104 c. Pexum nocrtyma: http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/7671.pdf
14. Kymmaupyk, H.H. Metoasl onTuMuzaiuu [DaeKTpOHHBIN pecypc]: yuebd. nmocodue / H.H.
Kymmupyk, B.B. CenpBunckuii; AMI'Y, ®MuMl. - bnarosemenck: M3a-Bo AMyp. roc. yH-Ta,
2011. - 98 c¢. - Pexum gocryma:  http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/3066.pdf

6) mporpammuoe obecnieueHue u MHTepHET-pecypehl

Ne Haunmenosanue Ormnucanune

1 | Onepammonnas cucrema | DreamSpark Premium Electronic Software Delivery (3
MS Windows 7 Pro years) Renewal mno mgoroBopy - CyOiaulleH3MOHHBIN
noroop Ne Tr000074357/KHB 17 ot 30 urons 2019 rona.

2 | Onepammonnas cucrteMa | DreamSpark Premium Electronic Software Delivery (3
MS Windows XP SP3 years) Renewal mno pgoroBopy - CyOnuieH3MOHHBIN
noroop Ne Tr000074357/KHB 17 ot 30 urons 2019 rona.

3 | Omepaumonnas cucrtema | DreamSpark Premium Electronic Software Delivery (3
MS Windows 10 [ years) Renewal mo moroBopy - CyOnuieH3UMOHHBIN




Education, Pro

noroBop Ne Tr000074357/KHB 17 ot 30 utons 2019 ronaa.

MATLAB+SIMULINK

Academic classroom 25 mo qoroBopy Ne2013.199430/949 ot
20.11.2013.

Google Chrome

BecrimaTHoe pacnmpocTpaHeHHWe 10 JIMIICH3UU  google
chromium http:// code.google.com/ intl/ ru/ chromium/
terms.html Ha ycmoBusx https:// www.google.com/ chrome/
browser/privacy/eula_text.html.

LibreOffice

becninatHoe pacnpoctpanenue no nuueHsun GNU LGPL
https://ru.libreoffice.org/about-us/license/

7-Zip

becninatHoe pacnpoctpanenue no jguneHsun GNU LGPL
http://www.7-zip.org/license.txt.

http://www.amursu.ru

OdunnanbHbIH cair DOIroy BO

FOCYJAPCTBEHHBIN YHUBEPCUTET»

«AMypckuit

http://
www.iprbookshop.ru/

Hayuno- obpa3oBaTenbHbIil pecypc I pelieHus 3ajad
obyuenuss B Poccum u 3a pyOexkoMm. VYHHUKaIbHAs
miatpopma OBC IPRbooks o00beauHseT HoBeHIINe
MH(POPMAIIMOHHBIE TEXHOJIOTUH M YUEOHYIO JTUIIEH3NOHHYIO

JTUTEPATYPY.

10

http://e.lanbook.com

OneKTpoHHO- OubnmoTteuHass cucrema M3znarenbcTBO
«JlaHp» — TemaTUuecKHe NAaKEThl: MaTeMaTuKa, (U3UKa,
MH)KEHEPHO- TEXHUYECKUE HayKu. Pecypc, BKIIOUArONIUN B
ce0s1 KaK 3JIEKTPOHHBIE BEPCUU KHUT M3aaTenbcTBa «JIaHb»
U IPYTUX BEIYIIUX U3ATEIbCTB YUEOHOU TUTEpaTypPhl, TAK
U D3JIEKTPOHHBIE BEPCUU MEPUOAUYECKUX U3JAHUNA IO
€CTECTBEHHBIM, TEXHUYECKUM U TYMAaHUTAPHBIM HAayKaM.

11

https://urait.ru

OO6pasoBarenbHas miatopma Opaiit —
00pa3oBaTeNbHBIN pecype, 3JIEKTPOHHAs OHOIMOTEKa U
WHTEpPHET-MarasuH, IJe YUTAOT U MMOKYIAIOT JEKTPOHHbBIC
U TeyaTHble Y4YEeOHUMKM aBTO- POB — IMpernojaBaTenen
BETYIIINX YHUBEPCUTETOB TS BCEX ypOBHEH
npodeccnoHaIbHOTO O00pa30BaHUs, a TAKXKE IOJIBb3YIOTCS
BHJICO- U ayaHoMaTepualaMu, TECTUPOBAHUEM U CEepBHCA-
MU JJIs TIperniogaBaTesie, JOCTYNHbIMU 24 4yaca 7 nHEW B
HeJIeIo.

B) mpoeccuoHaIbHbIe 0a3bl TAHHBIX U MHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMbI

HaunmenoBanue

Omnucanue

https://scholar.google.ru/

GoogleScholar — mouckoBasi cucreMa 1o TOJHBIM TEKCTaM
HaYYHBIX ITyOJIMKAIIA BceX (OopMaTOB U TUCITUTLINH.

https://elibrary.ru/

Hayunass snextponnast Oubmuoreka eLIBRARY.RU -
poccuiickuii MHGOPMAIIMOHHO- aHAJTUTUYECKUH TOpTajl B
001acTH HaYKH, TEXHOJIOTUU, MEAUIIMHBI 1 00pa30BaHUs

http://neicon.ru

[ToTHOTEKCTOBBIN apXUB BEOYIIMX 3amagHbIX HayYHBIX
XKYpHaJI0B Ha poccuiickoil mmatdpopme HanmonaabHOTO

9JIEKTPOH-  HO-  MH(OPMAIUOHHOTO KOHCOpIUYyMa
(HOMKOH)

https://uisrussia.msu.ru/

VYuuepcuterckas uHdpopmanumonHas cucrema POCCUSA
(YUC POCCUA).

http://
about

www.ict.edu.ru/

NubopmMallnOHHO- KOMMYHHUKAITMOHHBIE TEXHOJOTUU B
oOpa3oBaHuu — (pemepalibHBIN 00pa30BaTEIIBHBIN TOPTAI,




oOecreunBarOIIUN MH(POPMALIMOHHYIO MOJIIEPKKY
00pa3oBaHus B 00JACTH COBPEMEHHBIX MH(DOPMALMOHHBIX
U TEJEKOMMYHMKALIMOHHBIX  TEXHOJIOTMH, a  TakKxke
nesitenbHocT mo  npumenennto  MUKT B cdepe
oOpa3oBaHusl.

6 | http://www.informika.ru | Caiitr «MHpopMuKka». OOecnieunBaeT HHPOPMAITMOHHYIO
MOJICPIKKY BCECTOPOHHEI'O pa3BUTHUS W TPOJABMIKCHUS
HOBBIX HMH(GOPMAIMOHHBIX  TEXHOJOTHH B  chepax
oOpa3oBaHus u Hayku Poccuu

7 | http://www.mathnet.ru/ | Obmepoccuiickuit MmaTemaTndyeckuii moprai Math- Net.Ru
— 3TO  COBpeMEHHass MH(POpMAIMOHHAS  CHCTEMA,
MPEIOCTABIISIONIAS POCCUICKIM " 3apyOeKHBIM
MaTeMaTUKaM  pas3jiMyHble BO3MOXKHOCTM B  IIOHUCKE
nHpopMaMu o MaTeMmaTuyeckodl ku3HM B Poccum.
bubmoreka  psima  peleH3UpPYEeMBIX — MEPUOTUYECKUX
M3IaHUH IO MAaTEMATHYECKOMY M €CTECTBEHHO- HAyYHOMY
HampaBJeHUsIM, TUOKUN uHTepdeiic, ynoOHas MOUCKoBas
CUCTEeMa, JOIOJHUTENbHbIE pecypchbl. OTKPBIT CBOOOMHBIN
JOCTYIl K  TIIOJHBIM  TEKCTaM  CTaTed  KypHaJIOB
AxaneMHu3IaTIeHTpa "Hayka" PAH. Jocryn
MPEIOCTABIISIETCS IO TPOIIECTBUU TPeX JIET C MOMEHTa
BBIXOJIa COOTBETCTBYIOIIETO HOMEPA KypHaJIa.

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEYHEHUE JUCHUIIINHbI
Jlexumu, nMpakTUYeCKue U J1aOOpaTOpHbIE 3aHATUSI MPOBOASTCS B CTAaHAAPTHON ayIUTOPUH,
OCHAIIIEHHOW B COOTBETCTBUM C TPEOOBAHUSIMU IMPENOJABAHUS TEOPETUUECKUX JTUCIUIUINH,
BKJIIOUAs MyJbTUMeAna- mpoekTop. [Ipyn u3ydeHun IUCHUIUIMHBI UCHOJIb3YETCS OCHOBHOE
HEOO0XOIMMOE MaTepHaJIbHO- TEXHMYECKOE OOOpyIOBaHUE: MYJIbTUMEIUNHBIE CPENCTBA,
UNnTepHeT- pecypchl, IOCTYN K IMOJHOTEKCTOBBIM 3JIEKTPOHHBIM 0a3zaMm, KHIDKHBIA (POHI
Hay4YyHOU OMOIMOTEKH AMYPCKOTO rOCYJapCTBEHHOT'O YHUBEPCUTETA.

JanHoe 060py0BaHUE TPUMEHSIETCS MPU U3YUYEHUU JTUCUIUTUIUHBI.

[Tomemenuss g caMOCTOSITENIBHOM pPabOThl OOYYAIOUIMXCS OCHAILEHBI KOMITBIOTEPHOM
TEXHUKOU C BO3MOKHOCTBIO MOJKIIOUeHUs K ceTu «MIHTepHeT» U oOecleueHreM JOCTymna B
JIEKTPOHHYIO UHPOPMALTMOHHO-00pa30BATENBHYIO CPEly OpraHU3alUu.

MarepuaibHO- TEXHMYECKasi 6a3a obecreynBaeT MPOBEJEHNE BCEX BUIOB JAUCIHUIUIMHAPHOMN
MOJIrOTOBKHU, MPAKTUYECKON U HAYYHO-UCCIIEOBATENBCKON pabOThl 00yUYaIOIIUXCsl, KOTOPbhIE
MPEAYCMOTPEHbl YUYEOHBIM IUIAHOM U COOTBETCTBYIOT [JEHCTBYIOIIMM CAHUTAPHBIM U
MPOTHUBOIIOKAPHBIM IIPaBUJIaM U HOPMaM.



