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I. AHHOTAIIUA
1. lleab 1 3a7a4u AUCUUILIAHBI
L]enbio OCBOEHHUS TUCIUIUINHBI SIBIISICTCS:
dbopMHpOBaHUE CTAaHAAPTHBIX METOJOB YHCICHHOTO PENICHHS THIMYHBIX 3a7a4
MaTEMaTUYECKON U MPUKIATHON (DU3UKHU.

3aoauamu OCBOCHUS JUCIUIUIUHBI SBIISIOTCS:

® [I0JIFOTOBKA CTYJEHTOB K Pa3padOTKE BBIUUCIUTEIbHBIX MOJEJECH U alrOpUTMOB
pelIeHusl 3a7a4y, BO3HUKAIONIMX B MPOLECCE MATEMATHYECKOTO MOJICIUPOBAHUSA
3aKOHOB PEAIbHOrO0 MUpPA, U MPUMEHEHNE MO3HAHHBIX 3aKOHOB B IPAKTHUYECKOMN
NEATEIbHOCTH;

® [OATOTOBKA CTYAEHTOB JUIS CO3JaHUs M HCCIEAOBAaHHUS MaTEMAaTHYECKUX
MojieNielt 00bEKTOB U SBJICHHUI;

® TIOCTAaHOBKA W aHAIIW3 33/1a4M, IPUMEHEHHUE PA3JIMYHBIX METOIOB PEIICHUS.

® CO3/IaHME HEpAPXWH MATEMaTUYECKUX MOJEJIEH W OLEHKAa HalpaBJICHUH

IICPCIICKTUBHBIX HCCJ'IGIIOB&HHIZ

2. Mecro nucuuniannsl B cTpykrype OOII

JucuunimHa «YWCIEHHbIE METOAbl M MaTeMaTHYeCKOE MOJEINPOBAHUE
n3ydaercsi B monayie Marematuka broka 1. JlucuumiaumHel oOs3aTebHONW YacTu
yueOHoro miana OOIL.

Kypc «YUucneHHsle METOABI 1 MaTEMaTHYECKOE MOJEINPOBAHUE) HU3JIaracTcs Ha
BTOPOM Kypce€ B TPEThEM M 4eTBEepTOM ceMecTpax. OObeKTaMH W3Yy4YeHUs SIBISETCS
YUCJICHHBIE METOABI pemieHus 3a1ad. OHa U3 TJIaBHBIX 33]1a4 U3YYEHUS JUCLUIUIMHBI —
COOOIIEHNE TeX OCHOBHBIX MOHSTHH, ]I U METOJOB, BIAJICHUE KOTOPHIMU MO3BOJUT
OBICTPO HAYYUTHCS padOTaTh B KOHKPETHBIX 00JACTAX. ITO JOIKHO OBITH PEaIn30BaHO
Ha MaTepuase BIYUCIUTENbHBIX 3a7a4 JMHEHHOHN aireOppl, MATEMaTHUECKOrO aHaAIN3a,
MpPOrpaMMUPOBaHUS Kak OOBEAMHSIONIEH cHucTeMe uccienoBanus. M3ydeHue 53THUX
BOIPOCOB MMEET OOJbIIOE 3HAYCHHE Ui (POPMHUPOBAHUS Y CTYJEHTOB METOAOJIOTHH
COBPEMEHHOT'0 HAyYHOTO HCCIIEeIOBaHUs, a TakKe A (POPMUPOBAHUS Y HUX HAYYHOTO

MHUPOBO33PCHHA.



VYuyeOHast  OUCHUATUIMHA

HCTIOCPCACTBCHHO

CBs3aHa C JUCIUITITIMHaAMH

«MaremaTuueckuii ananusy, «JIuneitHas anreOpa» UM «AHAIUTUYECKAsk T€OMETPUS.

OCBOCHUA

Jos

YCIICOIHOI'O

TUCIUTLIINHBI

HCO6XOI[I/IMO YBCPCHHO BIaACTb

MAaTCMAaTUYCCKHUM allllapaToOM B pPaMKaXx IIEPBOro Kypca MATECMATHYCCKOI'0 aHaJIn3a U

anreOphl.

TGOpCTI/I‘ICCKI/Ie AUCHOUIUIMHBI W IIPAKTHUKH, TSI KOTOPBIX OCBOCHHC KypcCa

«YucieHHBIE METOJIBI

IMpCaAIICCTBYIOIICC,

H MATCMATH4YCCKOC MOACIIMPOBAHUCH

BKIIFOYAOT CIICOHUAIIM3UPOBAHHBIC KYPChI,

HEOOXOIMMO Kak

peyCMOTPEHHbIE

JTaHHBIM TPOQUIIEM MOATOTOBKH, U BHIITYCKHBIE paOOTHI U TPOEKTHI.

3. O0beM JMCHMILIMHBI: 6 3a4eTHBIX equHHIL, 216 aKkaJIeMUUeCcKHX YacoB, B TOM

qucJje.

KOHTAKTHAasl ayJuTopHas padora: nexkuuu 33 yaca, JabopaTopHbie paboThl 66

JacoB;

camMocTosiTe/IbHAsi padora: 117 yacoB, B TOM YuCIIe KOHTPOJb 27 4acOB.

4. HﬂaanyeMble PE3YJIbTATHI oﬁyqemm o JUCHUIIIMHE, COOTHECCHHbBIC C

IUVIAHMPYEMbIMH Pe3yJbTATAMH OCBOCHHA 00Pa30BaTeIbHOM MPOTrPaMMBbI

[InmanrpyemMble pe3yabTaThl OCBOCHUS
o0pa30BaTeIbHOM MPOrpaMMbl

(popmupyembie KOMIETEHITHH )

[Tnanupyemsble pe3ynbTaTbl O0yYEHHs 110 AUCHIUILIINHE

VYK-1. CnocobGeH ocCymecTBIATh IOUCK,
KPUTHYECKHUI aHAJIM3 U CUHTE3 UH(OpMALINH,
IMPHUMCHATH CUCTEMHBIN noaxoa AJisd peuICHUA
MOCTaBIIEHHBIX 3a7a4

VK-1.1. Ananusupyer 3amady, BbIIETsAsA €€ 0a30BbIC
COCTaBJISIOLINE;

VK-1.5. PaccmarpuBaer u npeiaraeT BO3MOXKHBIE
BapHaHThl PEUICHMsI ITIOCTABICHHOMN 3aJa4uy, OLEHUBAs
UX JOCTOMHCTBA U HEJOCTaTKHU.

OIIK-1. Cnocoben aHaiM3upoOBaTh 3aqadl
npodeccnoHanbHOM 1eATeIbHOCTH Ha OCHOBE
MMOJI0’KEHUI, 3aKOHOB W METOJ0B B 00JIACTH
MaTEMAaTHKU, €CTECTBEHHBIX M TEXHHUYECKUX

HayK.

OIIK-1.1. TIpoBoauT aHanmM3 IOCTAaBIEHHBIX 3ajad,
WCIIOJIb3YS 3aKOHBI U METO/IbI MATEMATHKHU.

OIIK-1.2. Amnammsupyer ¢Qusmueckue OOBEKTHI U
IIPOLIECCHI MCIIONB3Ys MOJIOXKEHUS, 3aKOHBI U METObI
€CTECTBEHHBIX U TEXHUYECKHX HaYK.

OIIK-2. CnocobeH ¢GopMyaupoBaTh 3ajJadu
npodecCHOHATBHON NeSITEeIEHOCTH HA OCHOBE

3HaHUH POGUIBHBIX pa3nenos
MaTeMaTHYeCKHUX, TEXHUYIECKUX "
€CTECTBEHHO-HAY4YHBIX JTUCLUTUIAH

(Momyei).

OIIK-2.1. @opmynupyeT CcoOAep)KaHUE  3agadu
WCIIONB3Ysl 0a30Bble 3HAHUS MPOQPMIBHBIX Pa3JIeioB
MaTeMaTHYECKUX JUCIUIUINH;

OIIK-2.2. TIlpemmaraeT  BO3MOXHBIC
pelieHuss  MOCTaBJICHHOM  3ajauu,
TTOJIOXKEHUSI, 3aKOHBI U METOJIbI (DU3UKH.

BapHaHThI
HCIIOJIb3YsI




S. ®opMa NpoMeKYTOYHON ATTECTALMH U CEMECTP MPOXO0KACHUS

3adver B 3 CCMCCTPEC, 3K3aMCH B 4 CCMCCTPC.

6. SA3bIK NpenogaBaHUsA. PyCCKUM.



Il. Conepxxanue IMCHMIIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM (pa3gesiam) ¢

YKazanueM OTBCACHHOI0 Ha HHX KOJAHYECTBA AKAICMHUICCKHUX YacoB M BHUAOB

Y4eOHbIX 3aHATHH.

1.l cTyAeHTOB 04HOI (pOpMBI 00yUeHHUS

Y4yeOHast mporpaMmMa — HAMMEHOBAHHE Bcero KonrakThHas pabdorta (uac.) | CamocTos
pa3zesioB U TEM (dac.) TeIbHas
pabora, B
TOM 4HCIIe
Kontpous
(dac.)
Jlexuuu JlaGopatopHsble
paboThl
BCEro | B T.4. | BCEro | B T.U.
I1I1 I1I1
1. [ToHsATHE O YNCIIEHHBIX METOAAX U 13 2 4 7
MaTeMaTHYECKOM MOJIEIMPOBAaHUH
2.  Metozpl penieHus cucTeM 13 2 4 7
JIMHENHBIX alNreOpanyecKux ypaBHEHHM
3. WuTepnionupoBanue GpyHKINA, 13 2 4 7
anmpOKCHMAITUS
4, Mertons! penenns anrebpandeckux | 13 2 4 7
Y TPAHCICHACHTHBIX YpaBHEHHH
5. Mertobl pereHus cucTem 13 2 4 7
HEJIMHENHBIX YPAaBHEHUN
6. UucaeHHOE MHTErPUPOBAHUE 13 2 4 7
/. Yucnennoe muddepeHnpoBaHne 13 2 4 7
8. MeToap! HHTErpUPOBAHHUS 17 3 6 8
OOBIKHOBEHHBIX AU depeHInanIbHbIX
YpPaBHEHUH U CUCTEM
Bcero B 3-m cemecTpe 108 17 34 57
YerBepThlil cemecTp
1. Onpenenenve u HazHaueHnEe 10 2 4 4
MO/JICITUPOBAHUS
2. Knaccuukanus MaTeMaTHIeCKUX 10 2 4 4
MOZEIIEeH
3. DTanbl HOCTPOEHHUS MaTEMaTHIECKOM 10 2 4 4
MOJIeNIN
4. CrpyKTypHOE MOJEIHPOBAHHE. 10 2 4 4
5. MoaenupoBaHue B YCIOBHAX 10 2 4 4
HEOIPeIeIIEHHOCTH
6. MonenupoBanue ¢ MCHIOIb30BAHHEM 11 2 4 S
MMHUTALMOHHOTO MOJIX0/1a
7. VHpopMaMOHHBIE TEXHOIOTHH B 10 2 4 4
MOJICIIMPOBAHUH
8. TIIpumepsl MaTEMAaTHYECKOTO 10 2 4 4
MOJIETTUPOBaHUs B (pU3HKe




OK3AMEH 27 27
Bcero B 4-oM cemecTpe 108 16 32 60
HUTOI'O 216 33 66 117

I11. O0pa3oBaTesbHbIE TEXHOJIOTHH

VYyeOHasi mporpamMmmax-
HAaUMEHOBAHME Pa3esIOB U TEM

Bun 3aparusa

O6pa30BaTCJ’IBHHC TCXHOJIOTHH

1. TloHSTHE O YHCICHHBIX Jlexyuu, nabopamopuule | 1.M3n1001cenue meopemuueckoco
METOaxX U MaTeMaTH4eCKOM pabombol Mmamepuana (npesenmayust)
MOJICIIMPOBAHUU 2.Pewenue 3a0au

3.CamocmosamenvHoe u3yueHue
meopemuyecko20 mamepuaid
2. MeTo bl pellieH s CUCTEM Jlexyuu, nabopamopnvie | 1.M31001cenue meopemuieckoeo
JIUHEHWHBIX alreOpanyecKux padomol mamepuana (npezenmayus,)
YpaBHCHHIA 2.Pewenue 3a0au
3.CamocmosamenvrHoe u3yuenue
meopemuyeckKo20 Mamepuaid
3. MHTeprnonupoBaHne Jlekyuu, nabopamopuule | 1.M3n00cenue meopemuueckoco
(yHKIHIA, aIIpOKCHMAITHS pabomwi Mamepuana (npezenmayusi)
2.Pewenue 3a0au
3.CamocmosmenvHoe u3yueHue
meopemuyecko20 mamepuaid

4. MeTonb! penrenus Jlexyuu, nabopamopnvie | 1.M31001cenue meopemuueckoeo

anreOpanuecKux u pabomul Mamepuana (npezenmayusi)

TPaHCIEHJECHTHBIX YPABHECHUI 2.Pewenue 3a0au

3.CamocmosamenvrHoe u3yuenue
meopemuyeckKo20 Mamepuaid
5_ MeTOI[BI PELICHUS CUCTEM ﬂem;uu, ﬂa60pam0prl€ 1. Uznooicenue meopemu4eckoco
HEJIMHENHBIX YPAaBHEHU pabomol Mmamepuana (npesenmayust)
2.Pewtenue 3a0au
3.CamocmosmenvHoe u3yueHue
meopemuyecKo20 Mamepuaia
6_ Yucieduoe WHTETPpUPOBAHUE ﬂekuuu, Jza60pam0prle 1. Uznooicenue meopemu4eckKoco
pabomwi Mamepuana (npezenmayus)
2.Pewenue 3a0au
3.CamocmosamenvHoe u3zyueHue
meopemuyecKo20 Mmamepuaid
7. UYuciernoe Jlexyuu, nabopamopuule | 1.HU3n00cenue meopemuueckoco
muddepernmpoBaHne pabomwi Mamepuana (npezenmayus)
2.Pewenue 3a0au
3.CamocmosamenvHoe u3yueHue
meopemuyecKo20 Mmamepuaid
8_ MCTO,Z[BI AHTErPUPOBAHUI ﬂem;uu, Jza6opam0pnble 1. Uznooicenue meopemu4eckoco
0OBIKHOBEHHBIX pabomul Mamepuana (npezenmayusi)
mudepeHIaTbHBIX YPaBHEHUN 1 2.Pewenue 3a0au
CHCTEM 3.CamocmosmenvHoe u3yueHue
meopemuyeckKo20 Mamepuaid
YerBepThlii cemMecTp

1_ OHpe,Z[CJ'ICHI/IC U Ha3HaAyeHUue ﬂem;uu, Jza6opam0puble 1. Uznooicenue meopemu4ecKoco

MOJIETTMPOBAHHS pabomul Mamepuana (npezenmayusi)




2. Pewenue 3a0au
3.CamocmosamenvHoe u3yueHue
meopemuyecko20 Mamepuaia

2. Knaccudpukauus
MaTeMaTHUIECKUX MOJIeIeH

Jlexyuu,
pabomul

nabopamopHule

1.h3n0031cenue meopemuueckozo
Mamepuana (npezenmayusi)
2.Pewenue 3a0au
3.CamocmosamenvrHoe u3yuerue
meopemuyeckKo20 Mamepuaid

3. Dranbl IOCTPOEHHs
MaTeMaTHYeCKON MOJIEIH

Jlexyuu,
pabomoi

1abopamopHule

1. U3n001cenue meopemuyeckoco
Mamepuana (npe3zeHmayusi)
2.Pewenue 3a0au
3.CamocmosamenvHoe u3yueHue
meopemuyecko20 mamepuaid

4. CrpyKkTypHOE MOJIETTUPOBAHHE.

Jlexyuu,
pabomul

JnabopamopHule

1.h3n0031cenue meopemuueckozo
Mamepuana (npezenmayusi)
2.Pewenue 3a0au
3.CamocmosamenvrHoe u3yuenue
meopemuyeckKo20 Mamepuaid

5. MO,I[GJ'II/IpOBaHI/Ie B YCJIOBUAX
HCOMMPCACIICHHOCTHU

Jlexyuu,
pabomoi

1abopamopHule

1.U3n001cenue meopemuueckoco
Mamepuana (npezenmayusi)
2.Pewenue 3a0au
3.CamocmosmenvHoe u3yueHue
meopemuyecko20 Mamepuaa

6. Monaenupoanue ¢
HICTIOTB30BAaHNEM HUMHTAIIHOHHOTO
nozxona

Jlexyuu,
pabomul

nabopamopHvle

1.h3n0531ceHue meopemuueckozo
Mamepuana (npezenmayust)
2.Pewenue 3a0au
3.Camocmosamenvroe u3yuenue
meopemuyeckKo20 Mamepuaid

7. VnpopMaLEOHHbIE TEXHOIOTHHU
B MOJICJIMPOBAHUU

Jlexyuu,
pabomwi

1abopamopHule

1.U3n001cenue meopemuueckoco
Mamepuana (npezenmayusi)
2.Pewtenue za0au
3.CamocmosmenvHoe u3yueHue
meopemuuecko2o Mamepuaid

8. TlpuMepbl MaTEMaTHYECKOTO
MO/JICIMPOBAHUS B (pU3HKe

Jlexyuu,
pabomul

nabopamopHule

1.M31001ceHue meopemuueckoeo
Mamepuana (npezenmayusi)
2.Pewenue 3a0au
3.CamocmosamenvHoe u3yueHue
meopemuyecko20 Mmamepuaid

IV. Ounenounble MaTepuaJibl ISl MPOBEIEHUs] TEKYyIlel U MPOMEKYTOYHOM

arTrecranmmmu

@opma nposedenus IK3AMeHA: CTYACHTHI, OCBOMBIINE NPOTpaMMy Kypca

«YucaeHHble MCTO/JbI U MATCMATUYICCKOC MOACIIMPOBAHUCY) MOT'YT IMOJYUYHUTDH OLICHKY I10

UTOTaM CEMECTPOBOM M IOJIyCEMECTPOBOW PEUTUHIOBOM aTTECTallMM COTJIACHO

«ITonoxxennto o perTuHroBoi cucteme ooyuenus TBI'Y» (mpotokos Ne8 ot 30 ampens

2020 1.).




Ecmu ycnoBusa «llosoxeHnss 0 peNTUHIOBOM CHCTEME ...» HE BBIIOJHEHBI, TO
9K3aMeH caaeTcs coryiacHo «l10y10KeHUI0 0 MPOMEKYTOUHOM aTTECTALMK (IK3aMEHAX U
3ayeTax) oOywarouMxcs IO IMporpaMMamM Beiciiero oOpazoBanus TBI'Y» (mpoTokon

Nell ot 28 anpens 2021 r.)

st mpoBeeHUs TeKyIed U MPOMEKYTOYHOM aTTeCTallMu:

YK-1. CnocobeH ocymecTBISITh MOUCK, KPUTUIECKUIN aHAJIU3 M CHHTE3 MH(POpMAIUH,
IPUMEHATh CUCTEMHBIN MOAXO/ AJI1 PELICHUS IIOCTABJICHHBIX 3a1a4:

YK-1.5. PaccmaTtpuBaer u mpeuiaraeT BO3MOXHBIE BAPUAHTHI PEILIECHUS ITOCTABICHHOU
3a/1ayu, OLIEHUBAs UX JOCTOMHCTBA U HEJOCTATKHU.

Jl51g Bcex MHIMKATOPOB OJIMH CHIOCO0 aTTECTALUU:

3ananue:

KonnyecTBo BemiecTBa X, Y4YacTBYIOIIETO B HEKOTOPOW XUMHUYECKOM pEakKLHH,
onpenensercs ypaBuennem dx/dt=-x (t — Bpems). HaliTu KOJIMYECTBO BelecTBa IpH
t=10 c, eclnM B HadaJdbHbIHI MOMEHT OHO paBHO 0.4 monb. Pemenue nposectn
YUCJICHHBIM METOJI0OM, PE3YJIbTAT CPABHUTDH C TOUHBIM aHAIUTHYECKUM PEILICHUEM.

Cnoco0 arrecralMu: NUCbMEHHBIN.

Kpurepuu ouenkmu:

Boicokuii ypoBenb (3 Oamna mo kKaxaomy Kpurepuw) — IlpaBuibHO
BBITIOJIHSIET BBIYMCIICHUSI YUCICHHBIMU METOJlaMH. BiajeeT makeTtamu NPUKIATHBIX
IIporpamm.

Cpennnii ypoBeHb (2 0a/jia 1Mo KaKIAOMY KpuUTepuro) - BpimosHser ¢
OIIMOKAMM BBIYMCIEHUS YHUCIEHHBIMU MeTOoJaMu. BirajgeeT makeraMu MNPUKIAIHBIX
IIporpamm.

Huskuii ypoBenb (1 6a/u1 Mo Kaxa0My KpUTepHI0) - BoINoNHsAET ¢ omIMOKamMu
BBIYMCIICHHUSI YUCIEHHBIMM MeTofamMu. HeyBepeHHO BajeeT NakeTamH IPUKIaJIHBIX

Mporpamm.



OIIK-1. CnocobeH aHanu3upoBaTh 3a7aydl MPOPECCHOHATIBHONW JESATENBHOCTH Ha
OCHOBE IOJIOKEHUN, 3aKOHOB M METOJOB B OOJACTH MaTEMAaTHUKH, €CTECTBEHHBIX U
TEXHUYECKUX HAYK:

OIIK-1.1. TIpoBoauT aHaNM3 MOCTABICHHBIX 3aJ1a4, UCMOJb3Ys 3aKOHBI U METO/IbI
MaTE€MaTHKH.

OIIK-1.2. Anammzupyer Qusnyeckue OOBEKTHI W MPOLECCHl  UCMOIb3YS
MIOJIOKEHUS, 3aKOHBI U METOJIbl €CTECTBEHHBIX M TEXHUYECKUX HaYK.

3ananue:

[TocTpouTh COOCTBEHHYIO MAaTEMaTHUECKYIO MOJENbh KaKOTO-THO0 (pU3MIeCKOro
siBJIeHUs. Pemmmth ee ¢ momorsio cpenst Maple.

Cnoco0 arrecranuu: NOCTPOCHUE KOMITBIOTEPHON MOJIEIIH.

Kpurepuu onenkmu:

Broicokuii ypoBeHb (3 0a/u1a mo KaKI0My KPUTEPHIO) - YBEPEHHO BIAJECET U
UCIIONB3YeT [MAaKEThl NPUKIAAHBIX MPOrpaMM Ha BCEX JTamax MNOCTPOCHUS
MAaTEMATUYECKON MOJEIH.

Cpennnii ypoBenb (2 0a/ia mo KakaoMy Kpurtepuio) - Biaaeer makertamu
MPUKIAIHBIX TIporpaMM. Mcrmonbs3yeT HMX NpU MOCTPOSHUM MOJCIM M YHUCICHHBIX
npuMepax. 3aTpyIHSETCS WCIOJIb30BaTh MPUKIAIHBIE MOPOrpaMMbl MpPH aHAJIU3E
MOCTPOEHHON MOJICIIH.

Huskuii yposenb (1 0a/u1 mo kKakaomMy KpuTepurw) - Bianeer ocHOBaMH
MaKeTa NPUKIAIHBIX TPOrpaMM JUIsi MAaTEMAaTHYECKOTO0 MOAEIUPOBAHUs, CO3[1a€T B HUX

YU CJIEHHBIE TPUMEPBI.

OIIK-2. Cnocoben ¢dopmynmupoBaTh 3agadyvl MPo(HECCHOHAIBHOW JeATeIbHOCTH Ha
OCHOBE 3HaHUU MPODUIIBHBIX PA3/ICJIOB MATEMATUUECKUX, TEXHUYECKUX U €CTECTBEHHO-
HAy4YHbIX TUCLHIUIMH (MOIYNE):

OIIK-2.1. @opmynupyeT cojAepaHWE 3a7adud  HCIHOJb3ys 0a30Bble  3HAHUS
poGUIBHBIX Pa3e]IOB MaTEeMAaTUYECKUX JUCIUTLIINH;

OIIK-2.2. Ilpepnaraer BO3MOXHBIE BapUaHTHl PEIICHUS TIOCTAaBJIECHHOW 3a/1ayu,

HCIIOJIBb3YS MMOJIOKCHUSA, 3aKOHBI 1 MCTObI (1)I/ISI/IKI/I.



3amanue 1:

[TocTpouTh MaTEMaTUUYECKYIO MOJIEIIb JBUKEHUSI aCTEPOU ia. BBITIOTHUTH aHAIU3
U CO3[1aTh KOMITBIOTEPHYIO MOJENb.

Cnoco0 arrecTanum: NOCTPOCHUE KOMITBIOTEPHON MOJICIIH.

Kpurepuu oneHku:

Bbicoknii ypoBenb (3 0a/uia mo KakKA0OMy KPHUTEPHMIO) - YBEPEHHO CO3/a€T
MaTeMaTUYECKYl0 MOJeNb. BrajgeeT yBEpEeHHO U TPUMEHSET METOAbl aHaIu3a
MareMaTu4eckon Moaenu. Mceneayer Moaens Ha aJeKBaTHOCTh. TBOPUYECKH MOIXOIUAT
K CO3JJaHUIO0 UEPAPXUU MATEMATUUECKUX MOJIENIEH U UX COBEPILICHCTBOBAHUIO.

Cpennnii ypoBeHb (2 0a/iia mo Kakaomy kKpurepuro) - HeyBepeHHO co3maer
MaTeMaTUYECKYI0 MOJeNb. BliaieeT W TNpUMEHSET OCHOBHBIE METOJbl aHAIU3a
MAaTEMATUYECKON MOJEIH.

Huskuii ypoenb (1 02151 Mo KaKI0OMy KPUTEPHIO) - 3HAET ATaIbl IOCTPOEHUS
MaremaTuyecko mozaenu. C TpyAOM NMPUMEHSIET 3TU 3HAHUS [IPU MOCTAHOBKE 33]1a4u U
CO3/IAHUU MPOCTEUIINX KAUECTBEHHBIX MOJIEIIEH.

3ananmue 2:

Pemts anredpandyeckoe ypaBHEHUE YUCICHHBIM METOIOM.

Cnoco0 aTrrecTanum: NUCbMEHHBIN.

Kpurtepuu ouenku: Boicokuii ypoBensb (3 0a/uia mo KaxaoMmy KpUTEpPHIO) -
3HaeT mOpueMbl MOWCKA, CHCTEMaTHU3allMd W aHanu3a uHopMauuu. TBoOpYecKH U
WHUIIMATUBHO PacIIUPSET 3HAHUS 00 00BEKTE MOJECIMPOBAHUS.

Cpeanuii ypoBeHb (2 0a/i1a 110 KaKA0MY KPMTEPHUIO) - 3HAET PUEMBI TIOUCKA,
cucTeMaTu3aluu U aHanu3za uHdopMauuu. HeyBepeHHO M HEmojaHO 3HAeT JTarbl
MOCTPOEHUSI ~ MaTeMAaTHMYeCKOW  MOJENHU.  pacHIupser 3HaHus 00  OOBeKTe
MOJICTTUPOBAHUS.

Huskuiit ypoBenb (1 621 mo KaxkKaoMy KPUTEPHUIO) - 3HAET IPUEMBI MTOUCKA,

CUCTEMATHU3AINH U aHaIn3a HUHPOPMAIIUH.

V. YueOHO-MeTOAMYeCKOe U HHPOPMAITMOHHOE o0ecnieuyeHre JUCHUTIINHbI

1) PexoMenyeMast tureparypa



@) OCHOBHAs TUMepamypa.
1. Beagenne B maTemaTHdeckoe MojenupoBanue: YueO. mocobwue./Ilox pen. IL.B.
TpycoBa. — M.: YHuBepcuterckas kaura, Jloroc, 2007. — 440 c.

Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=84691

2. IMopmner C.B. KomnbiorepHoe MojenvupoBaHue (PU3NYECKUX MPOLECCOB B MAKETE
MATLAB. CII6.: JIans, 2011. 736 ¢
Pesxxum noctyna: http://e.lanbook.com/books/element.php?pll_id=650

0) OOnoIHUMENbHAS TUMepamypa:

1. MannueB Bnagumup bopucosnd. Hnciennsie MeToabl. [JoCTOBEpHOE U TOUHOE
YHUCJICHHOE penieHne auddepeHuanbapix U anredpandeckux ypaBHeHuid B CAE-
cuctremax CAIIP : YuebGHoe nocobue / ManuueB Bnagumup bopucosuu, ['nmazkoBa
Banentuna BnagumupoBna, Ky3ssmuna Wuna AnaronwseBHa. - 1. - MockBa : OOO
"Hayuno-usnarensckuii neHtp MHOPA-M", 2016. - 152 c. - ISBN 978-5-16-010366-2

Pexxum nocrtyna: http://znanium.com/go.php?1d=423817

2) [IporpammMHOe obecrieueHue

a) JIu1ieH3MOHHOE MPOTPaMMHOE 00eCTICUCHUE

6) CBOOOHO pacrpocTpaHsAseMOe MPOrpaMMHOE 00eCIICUCHUE

3) CoBpemMennbie ipodeccroHanbHble 0a3bl JAHHBIX U UH()OPMAITMOHHbBIE

CIIPABOYHBIE CHCTEMBI

1.D9BC«ZNANIUM.COM)» www.znanium.com;

2.9bC «YHuBepcurerckas o6ubanoreka onnaia»https://biblioclub.ru/;

3.9BC «JIlanp» http://e.lanbook.com

4. Hayunas oubauoreka TBI'Y: http:/library.tversu.ru/

4) Ilepeyenr pecypcoB HWH(DOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHONW  CETH
«HTepHET», HEOOXOUMBIX JIJISl OCBOCHHMSI TUCIIUTLTAHBI

J{ns  BBIMIOJMHEHUS  MPAKTUYECKUX  3aJaHUM  CTYJIGHTaM  PEKOMEHJyeTCs
CaMOCTOSITENIbHO BBIOpaTh MPUBBIYHYIO MJII HUX Cpeny pa3paboTku mporpamm. B

Ka4eCTBE TAKOBBIX CTYACHTHI MOTYT HCIIOJIb30BaTh cpeay paspadotku Delphi, Builder


http://biblioclub.ru/index.php?page=book&id=84691
http://e.lanbook.com/books/element.php?pl1_id=650
http://www.znanium.com/
http://e.lanbook.com/

wim Visual Studio. [{nst Bu3yanu3anuu BeIMACICHUNH HEOOXOIMMO HCIIOBE30BATh MAKET
MaTematudeckoil rpaduku Origin. B paMkax maHHOTO Kypca CTYACHTHI JTOJIKHEI
OBJIaJIeTh MaTeMaTHueckuM makeroM Maple. J{ist ObicTpoil BEIpaOOTKH HEOOXOAUMBIX
HABBIKOB HCIIOJB30BAHUS ITHX IIAKETOB K JTAaHHOMY METOJUYECKOMY KOMILIEKCY
MPUIIATAIOTCST AJICKTPOHHBIC YYEOHHWKU IO JaHHBIM MakeTaM. [loie3Hble CCBUIKH IO
MPOTPaMMHBIM MPOITYKTaM:

1. http://www.matlab-online.com/

. http://sl-matlab.ru/

2
3. http://www.mathworks.com/products/matlab/
4

. http://www.maplesoft.com/

VI. Meroanyeckue MaTepuajJbl Jias OOy4YalIIUXCH MO OCBOEHHIO

AUCHUIIJINHbBbI

IInanvt npakmuyeckux 3aHAMuU

1. Pemenue CJIAY meronom ["aycca.

2. Pemenne CJIAY ureparimoHHBIMA METOJAMHU.

3. Uurepnonsiimonnast popmyina Jlarpanxka. Meton DiTkeHa.

4. Pemenue anredpandeckoro u (MJM) TPAHCIEHIEHTHOTO YPAaBHEHHS UTEPAIIMOHHBIMU
metonamu Herorona nu MIIU.

5. Pemenne cucrteMbl W3 JBYX anreOpanvyecKux W TPAHCICHACHTHBIX YpaBHEHUUN
metonoM Herorona u MIIN.

6. Pemenne ompeseneHHbIX HHTETPAIOB METOAOM Tpaneunii 1 CUMIICOHA.

/. Metoapl pelieHns] HHTETPaJIOB ¢ 0COOEHHOCTSIMHU.

8. Metoasl MHTETrPUPOBAHUS OOBIKHOBEHHBIX AU HEPEHITNATBHBIX YPABHCHHM.

9. Mogenb NBWKEHUSI MATEPUATLHON TOYKH.

10. Monens aBuXKeHUST aOCOTIOTHO TBEPIOTO Tea.

11. Monenb aBM>KeHHS cucTeMbl 3emisi-JlyHa

12. MonenupoBaHue KoJae0aTeIbHOTO JIBHKCHUS

13. MoaenupoBaHue BOJTHOBOIO JIBMXKEHUS HAa OBEPXHOCTHU KUJKOCTH


http://www.matlab-online.com/
http://sl-matlab.ru/
http://www.mathworks.com/products/matlab/
http://www.maplesoft.com/

14. MogenupoBanue AuPpakiuu 1 UHTEPHEPEHIINH B ONTHKE

15. MogenupoBaHre CTAaTHYECKUX IEKTPUUECKUX U MATHUTHBIX MOJICH.

16. MogaenupoBaHue CUCTEM, COCTOSIILEN U3 OOJIBLIIOTO KOJMYECTBA YACTHL] (TIPUHIUIIBI
METO/1a MOJIEKYJISIPHON AUHAMUKH )

17. MOI[CJII/IpOBaHI/IG KBAHTOBO-MCXaHHNYCCKHUX CUCTCM

— npumepbl 3a0AHUIL 1AOOPAMOPHO20 NPAKMUKYMA
1. C TounocTsio 10 0.01 pemmure ypaBHeHHE (|x—4|—x+1=0
a) METOJOM IOJIOBHHHOIO JIEJICHUS;
b) meTomom xopa.
2. C ToyHocThIO 10 0.001 HaifIuTe HOTOKHUTEIbHBINA KOpeHb ypaBHEeHUS X' —2X—4=0
a) MetonoM HproToHa;
b) MeTomOM CeKyIIHX.

3. Jus (byHKuI/H/I y=f(x), 3aMaHHOW TpeMs 3HAYCHUSIMHU f(1)=0.71, f(2)=3.31,

f (3)=0.18, HaiimuTe KO3 HUIMEHTH MHTEPIOIUPYIOMEro ee MHorowieHa Jlarpamka

P,(x)=a,+ax+a,x’.

4, OHCHI/ITB IIOIrpC€IIHOCTHU BCIIMYHUH X, Y, 3aJaHHBIX COOTHOIICHUAMN

a’Jb y- Ja—b a
c+1’ a?+b%*+c? ¢

npu a=32(+0.02), b=17(0.01), c=3.7(0.003).

5. O®ynkuus y = f(x) 3amaHa B TaOnu4HOM (hopme

X 0 0.2 0.4 0.6 0.8 1.0
y 1.24 1.03 1.36 1.85 2.43 3.14
Beruucnontb

a) 3HAYeHHE MPOU3BOAHON B TOUKax x=0, 0.4, 0.8 C MEPBBIM U BTOPHIM MOPSIAKOM

TOYHOCTH;



b) BTOpYIO MPOWM3BOIHYIO B ATHX K€ TOYKAX CO BTOPHIM M TPETHUM IOPSIKAMH

TOYHOCTH.

1
6. Beraucauth I e’dx ¢ Toynocthio 0.0001, MCIONMB3ys METOABI NPAMOYTONBHUKOB,
0

Tpaneuuii 1 CuMIicoHa.
7. C nomompio Merona Monrte-Kapio BBIYMCIUTE IUIOIIAAL (QUIYphI, 3aJaHHOU
YpaBHEHUEM Ix +$/F =1. Ilpunsate n paBHbeiM 104, 110, 130. CpaBHUTH OTBETHI C
TOYHBIM 3HAYECHHUEM ILJIOIIA/H.
8. UccnenoBath Ha SKCTpeMyM (GyHKIHIO Y =(X—5)e”.
9. KonmuecTBO BemecTBa X, y4YacTBYIOIIETO B HEKOTOPOM XUMHYECKOW DPEaKIIHH,
onpenensiercss ypasHenuem dx/dt=-x (t — Bpems). HaiiTi KomM4yecTBO BellecTBa MpU
t=10 c, eciM B Ha4aJbHbII MOMEHT OHO paBHO 0.4 Mmoisb. Pemienuwe mnpoBecTH
YUCJIEHHBIM METO/IOM, PE3YJIbTaT CPABHUTH C TOUHBIM aHATUTHUYECKUM PEIICHUEM.
10. HUcnons3ys wmeton [aycca, pemuTh CIEOyIOIIYIO CHCTEMY YpaBHEHUH C
MOTPEINTHOCTHIO 107*:
1.17x, +0.53x, — 0.84x, = 1.15,
0.64x, —0.72x, —0.43%, =0.15,
0.32x +0.43x, —0.93x, =—0.48.

11.MeToa0M NOCIEAOBATEILHOIO MHTETPUPOBAHUS PEIIUTH TBOMHON UHTErpal

O ey N

i(xz + yX)dxdy ¢ TouHocTrio 0.01
3

12. ITocTpouTh MaTEMaTHYECKYIO MOJIENb IBUKEHUS aCTEPOUA.

13. TlocTpouTh MaTEMaTUYECKYIO MOJIEIb IBUKEHUS CPYOJICHHOTO JepeBa.

14. TlocTpouTh MaTEMaTUYECKYIO MOJICIIb MTOCAKU CITyTHUKA B aTMochepe 3eMIIu.

15. ITocTpouth MaTEMAaTUUECKYIO MOJIEb TIOJIETa CHapsa.

16. IlocTtpoutrh MaTeMaTUYECKYH0 MOJENb JBHXKCHHUS JIBKHUKA MPU BBITOTHEHUU
MPBDKKA ¢ TPAMILIMHA.

17. ITocTpouth MaTEMAaTUUECKYIO MOIETbh BOPOHKH TPOITUYECKOT'O yparaHa.

18. TTocTpouTh MaTEMaTHYECKYIO MOICNIb KapMaHHOTO oHaps Ha A dekTe [lenbThe.



19. TloctpouTh MaTeMaTHYECKyH0 MOJETh Ha CBOM BBIOOp (mpu oOs3aTENBHOU

KOHCYJIbTAllUH C npenoz[aBaTeJIeM).

— MemoouuecKue peKOMeHOAyUU no OP2aHU3AUUU CAMOCHOAMETbHOU PAdOn bl
CHLYOEeHM 08:
1. U3y4yuTh peKOMEHAYEMYIO JTUTEPATYPY.
2. IIpocmotpeTs 3amaun, pa3oOpaHHbIC HA ayAUTOPHBIX 3aHITHSIX.
3. Pa3o0patb 3amaun, peKOMEH/IOBAHHbBIE MPENOAABATEIEM ISl CAMOCTOSTEIIBHOTO
pelIeHUs], UCTIOIb3Ys, PU HEOOXOAMMOCTH, MPUMEPHI PEIICHUS] aHATOTUYHBIX
3azay.

4, O6CYI[I/ITB HpO6JICMI>I, BO3HHUKIIHC IIPHU PCHICHUHU 3aJa4 C IIPCIIOAaBaATCIICM.

Tpeboeanua k peiimunz-konmponaio. B TeueHue cemectpa JBa pasza (Ha MOAYJIbHBIX
HEJIENSIX) HEe0OX0AUMO:
1) cmarh mpemnojaBaTei0 PEIICHUs JOMAIHUX 3ajad, IMOJTYYCHHBIX U3 YKa3aHHBIX
COOpHHKOB 3a/a4,
2) OTBETHTbH Ha TCOPETHYCCKHE BOMPOCHL. [IprMepsl BOIPOCOB:
MeTozp! perieHus: CUCTEM JIMHEHHBIX alreOpandecKux ypaBHEHHM
MeTop! HHTEPIIOTUPOBAHUS U AIIIIPOKCUMAITUN (DYHKIIAN

Mertoap! penieHus anredpanyeckux U TPAaHCIEHIEHTHBIX YPaBHEHHIA

> w0 e

MeTtoapl HMHTErpUpOBaHUS OOBIKHOBEHHBIX JTU(GEpEHIMATBHBIX YPaBHEHUN U
CUCTEM

Knaccudukanuio MmaTeMaTHIeCKuX MOJIENIEeH

OTanbl NOCTPOCHUSI MATEMATUIECKUX MOJIEIen

Metoabl TOCTPOEHUSI MATEMATHUECKUX MOJEIIEH

L N o O

[Toxxonpl, CNONIb3yEMBIE TIPH MMOCTPOEHUM MAaTEMAaTUYECKUX MOJENen. TpyaHocTu
¢ (opmanmzanmeit MOIeIHHBIX TTOCTAHOBOK.

9. OCHOBHBIE TOJIOKEHUSI METOJIOB KOMIIBIOTEPHOTO MOJICIMPOBAHUS Ha TpUMEpe
COBPEMEHHBIX (PH3HUECKUX MOJIEIICH

3aoanus 0ns nposepku YMeHull npu 0C80eHUU OUCYUNTUHDL.



9.

3anucaTh Ha TICEBIOKOAE WM B BHUJAEC OJOK-CXEMbI QITOPUTM PEIICHUS
CUCTEMbl JIMHEHHBIX alreOpanvyeckuX YypaBHEHUHM OIHUM W3 TMOIXOISIINX
METOIOB

3anucaTh Ha TICEBIOKOAE WM B BHUAEC OJOK-CXEMbl QJITOPUTM PEIICHHUS
areOpanyeckoro ypaBHEHMs OTHUM U3 MOJIXOASIIUX METOI0B

3anucaTh Ha TCEBIOKOAE WM B BUAEC OJIOK-CXEMBbl alNTOPUTM PpEIICHHUS
00BIKHOBEHHOTO JU(DPEepeHITNaTLHOTO ypaBHEHUsI (MU CUCTEMbI YPaBHCHUH )
yKa3aHHBIM METOJIOM

3anucatb Ha TICEBAOKOJE WM B BHUJIE OJIOK-CXEMBI QJITOPUTM TOHCKA
AKCTPEMYMOB (QYHKIIUU OJHON TTEPEMEHHOM

[TpousBoauTh UCcaeAOBaHUE 0OBEKTA JJIsl TOCTAHOBKU U MAaTEMAaTUYECKOM
dbopmanuzanuu 3agaun. OEHUBATh TPYAOEMKOCTh 3a[a4H.

CocTaBisiTh ypaBHEHHS! B COOTBETCTBHUH C IOCTAHOBKOM 3a/1auu
Pa3pabareIBaTh aNropuT™M pEIICHUS COCTABICHHBIX YPABHCHHM.
Hcrnonb30BaTh YMCIEHHBIE METO/IBI IPU PEIICHUH YpaBHEHUN

Co3nmaBaTh KOMIBIOTEPHBIC MPOTPAMMEI, PEATU3YIONTHE MATEMAaTHIECKYIO
MOJIEIb

AHaAIM3UPOBATh PELUIEHUE U MOCTPOEHHYIO MAaTEMAaTUYECKYIO0 MOJEIb

10.ITpoBepsTh aeKBaTHOCTH MOCTPOCHHONH MaTEeMaTHYECKON MOenn

3aoanus 05 npoeepKU OYEeHKU «BIAOCHULY NPU 0CBOEHUU OUCYUNTIUHDL

PeanuzoBaTh BbIOpaHHBIA aJTOPUTM YMCICHHOTO PELICHHs 3aJaud Ha OJHOM
U3 s3BIKOB nporpammupoBanus (C++, C#).

Pemmth cucremy JMHEHHBIX anreOpalyeckux YpaBHEHHH C MOMOIIBIO MakKeTa
Maple.

Uucnenno pemmB 3agady Kommm st 00bIKHOBEHHOTO AU (epeHInaIbHOro
YpaBHEHUS, MPEACTaBUTh pE3yJbTaT pPAacCUYE€TOB C IOMOIIBIO IPOrPAMMBI

Hay4HO# rpaduku Origin.



9.

3amucath AITOPUTM YHCICHHOTO pEIIeHHs OMpPEJACIEHHOTO0 HHTErpaga C
nOMOIIbI0 si3bika mporpamMmbl Maple. CpaBHUTH MOMYYCHHBIA pPe3ysbTar
pacuyeToB CO 3HAYCHHEM OJHONH W3 BCTPOCHHBIX (GYHKIMH PpEIICHUS
uHTErpasoB B cpeae Maple.

OmpenenuB B 3aaHHON 00JacTH 3HAYEHUH MHHUMYM (QYHKIHH JBYX
MmepeMeHHbIX B cpeae  Maple,

IMPOUJUIFOCTPHUPOBATH IMPpaBUJIBHOCTb

MOJTyYEHHOTO pacyera ¢ IMOMOIIBI0 Bu3yanu3anuu B Origin.

OCHOBHBIC IMPUEMBI ITIOCTPOCHUA MATCMATUYICCKUX MOI[CJ'IGﬁ

YuclieHHbIE METO/IbI PELLIEHUs] YPABHEHUH, PEICTABIIIOMINX COO0H

MaTCMaTH4YCCKYIO MOJICJIb

HpI/IGMBI pa6OTBI B CUCTE€MaX aHAJUTUYCCKUX BBIYMCICHUM U KOMIIBIOTCPHOI'O

MOJICINPOBAHUA

I/IH(l)OpMaI_II/IOHHBIe TCXHOJIOTHH IIPH PCIICHNUHA 3a1a4 MOJACIIMNPOBAHUA

10. ITpuembl POBEPKHU aACKBATHOCTH MOJICIUPOBAHUS, TOCTPOCHHUS HEPAPXHUU

MoOJened U X NUCIOJIb30BaHUS

PedTHHI-KOHTPOJIB.

Ce- | Mo- Temsl Kypca ®dopma KOHTPOJIS Kon-Bo
MECTp | Ayib OasIoB
1] 1 1. IToHsATHE O YNCIEHHBIX METONAX U ITocemaeMocCTh JIEKIINH U 20
MaTeMaTHYECKOM MOJICITUPOBAHUH. MPAaKTUYECKHUX 3aHITHH
2. MeTobl pereHust CUCTEM JIMHEHHBIX AynuropHas pabota
anreOpanyecKrx ypaBHEHUH. CTYAICHTOB IO PEIICHHIO
3. MHTepnonupoBanue GyHKIMMH, 3a1a4 20
anmpoKCcUMaIus PyOexHblIif KOHTPOJIb B
4. Meto/ibl pelieHus anredpandeckux u ¢dbopMe TeCcTUpPOBAHUS 10
TPAHCLICHICHTHBIX YPaBHEHHIA
5. MeTonpl peneHus CUCTEM HETMHEMHBIX
yYpaBHEHUH
2 | 6. YucieHHOE MHTErpUPOBaHHE [TocemaemocTs JeKIUi 1 20
7. UYucnennoe nuddepeHurpoBaHme MIPAKTHYECKUX 3aHATUI
8. Meronabl HHTETpUPOBAHUS OOBIKHOBEHHBIX | AyauTopHas paborta
mQepeHIraIbHbIX YPAaBHEHUH ¥ CUCTEM | CTYICHTOB IO PEIICHHIO
3a1a4 20
Py0exHbIif KOHTPOJIb B 10
dbopMe TecTUpOBaHHUSI
v 1 10. Tumbl MaTEMaTHYECKUX MOJIENIEHN ITocemaeMocTh TEKIUI 1 20
11. TTocTpoeHne MaTeMaTHUECKOW MOJIENN MPAKTUYECKHUX 3aHATUHN
12. BeeieHre B MaTeMaTHYCCKHMA MTAKeT AynuTtopHas pabota
MAPLE CTYJIEHTOB I10 PEIICHUIO
3amad




Py0GexxHbIl KOHTPOJTh B 10
dbopMe TecTUpOBaAHHUS

TOYKHN

2 | 13. MogenupoBaHue AMHAMHUKH MaTEPUATBHOM

14. MoaennupoBaHie CTaTUYECKUX
AJICKTPUYECKUX U MAarHUTHBIX MOJIEH.

15. CamocrosTenpHas pa3padoTka
MPOCTEUIIINX MAaTEMaTUYECKUX MOJICIICH.

IToceraeMoCTh JIEKIIUHA U 20
MPAKTUYECKHUX 3aHATUH
AynuTopHas pabora, 10

NPE/ICTaBICHNUE U 3aIUTa
COOCTBEHHBIX MIPOEKTOB 110
pa3zpaboTke
MaTEMaTUYECKUX MOJEJIEHN

VI1l. MaTepuajibHO-TeXHUYeCKOe o0ecredeHne

HanmenoBanue crneunaiabHbIX | OCHalIeHHOCTh crnenHaJbHbIX | [lepeyeHb JTHIEH3MOHHOTO
noMeneHu NOMEILCHUH U NMOMEINeHUH s NMPOrpamMMHOI0
CAMOCTOSITE/IbHOI PadoThI odecneyeHus.
PexkBU3UTHI
NMOATBEPKIAAIOLIET0
AOKYMEHTa

VYyeOHast aynuTopus s
MIPOBEJICHUS 3aHATUI
JICKITMOHHOTO THIIA, 3aHITHMN
CEMHHApPCKOT0 THIa, KypCOBOTO
IIPOEKTUPOBAHMUS (BBIIOTHEHUS
KYPCOBBIX paboT), TPYMIOBLIX U
WHJIMBUIYAJIbHBIX KOHCYJIbTAIIHM,
TEKYIIEro KOHTPOJIS 1
MPOMEKYTOUYHOM aTTECTALUH
VYuebnas ayautopus Ne 218
(170002 Tsepckas 0011., . TBepH,
Capnosslii niep., 1. 35)

1. KommexT yueOHO# Mebenu Ha
25 mocagoYHbBIX MECT.

2. DKpaH HACTEHHBII
ScreenMedia 153x203

3. [lepeHOCHOI KOMIUIEKT
MYJIbTUMEANIHON TEXHUKHU
(HOyTOYK, IPOEKTOP).

4. MenoBast focka

Microsoft Windows 10
Enterprise - Akt Ha
nepeaady npas Ne785 ot
06.08.2021 r.

MS Office 365 pro plus -
AKT Ha niepeniauy rpaB No785
ot 06.08.2021 1.

Acrobat Reader DC -
OecruiaTHO

Google Chrome — 6ecrutatio

ITomemenue s
CaMOCTOSITENTLHOM paboThI,
yueOHas ayTuTopus AJs
MIPOBEACHUS 3aHATUI
JICKITHOHHOTO THIIA, 3aHITHM
CEMHUHAPCKOr0 TUIIa, KypCOBOTO
MPOCKTUPOBAHUS (BBITIOTHEHUS
KYPCOBBIX paboT), TPYMIOBLIX U
WHJIMBUTYAJIbHBIX KOHCYJIBTAIIHH,
TEKYILEro KOHTPOJI U
MPOMEKYTOYHOM aTTECTallNH,
MPaKTUKH,

Komnsrorepnsii knace Ne 216
(170002 TBepckas 061., T. TBeps,
Canossrii iep., 1. 35)

1. Komnetorep INT Allegro,
monuTop Benq 24" GL2460 — 10
IIT.

2. Kommyrarop D-Link DGS-
1008D (2 mr)

4. IIpoextop Beng MW523 DLP
C TMIOTOJIOYHBIM KpPETUICHHEM U
MPOEKIIMOHHBIM 3KPaHOM

5. KommuiekT yueOHoM Mebenu
6. [lepenocHol HOYTOYK

Microsoft Windows 10
Enterprise - Akt Ha
nepenady npas Ne785 ot
06.08.2021 r.

MS Office 365 pro plus -
AKT Ha nepenady npas Ne785
ot 06.08.2021 .

Kaspersky Endpoint Security
w1 Windows - AKT Ha
nepenaqy npas Nel842
30.11.2020

Apxwusarop 7-Zip -
OecruiaTHO

Acrobat Reader DC -
OecruiaTHO

Google Chrome — 6ecrutatHO
Unreal Commander -
OecraTHO

IToura Outlook — 6ecrutatHo




Origin 8.1 Sr2 -

nmoroBop Nel3918/M41 ot
24.09.2009 c 3A0
«CodrJlaitn Tpeiiny;

Python 3.4.3 — 6ecrutatHo
Python 3.5.1 (Anaconda3
2.5.0 64 bit) - 6ecrmatao
Mathcad 15 M010 -

AKT NpeIoCTaBJICHUS [IPaB
NC00000027 ot 16.09.2011;
Cadence SPB/OrCAD 16.6 -
['ocymapcTBEHHBIN KOHTPAKT
Ha MOCTaBKY JINLIEH3UOHHBIX
MPOrPaMMHBIX MTPOYKTOB
103 - T'K/09 ot 15.06.2009

VIlI. CBenenusi 00 00HOBJIeHUN padovell MPOrpaMMbl JTUCHUILTHHBI

No .. OOHOBNEHHBIN pa3aen OrnucaHne BHECEHHBIX PexBU3UTHI TOKyMEHTA,
pabodeii mporpaMMbl W3MEHEHUI YTBEPAUBIIETO
JUCHUTIIUHBI M3MEHEHUs
1.




