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Pabouas mnporpamma aucuunmauHbl «[IporpamMmMHbIeE TPOAYKTHI B  MaTeMaTHYECKOM
MOJIETTUPOBAaHUN» pa3paboTaHa:

- B coorBeTcTBUU ¢ TpeboBanusmMu PI'OC BO — OakamaBpwar MO HAMNpPABJICHHUIO MOJTOTOBKH
«21.03.01 HedrerazoBoe neno», yTBepkKIeHHOro mpukazoM MuHoOpHayku Poccum Ne 96 ot
09.02.2018 r.;

- HA OCHOBaHMHM Yy4eOHOTO IUIaHa OakajllaBpuara 1O HampaBieHHIO MmoarotoBkun «21.03.01

Hedrerazosoe aeno» HanpasieHHOCTh (ipoduib) «bypenne HePTIHBIX U Fra30BBIX CKBAXKUH.

CocraBurenb k.m.H.,00y. O.I. Bvikosa

Pabouasi mporpamMma paccMoTpeHa M o0J00peHa Ha 3acefaHnu Kadeapbl HHPOPMATHKU

1 KOMITbIoTepHBIX TexHonoruit ot 31.01.2022 r., mporoxom NeS.

aBe uu kadeapou
3aBeayronl enp K.T.H., JIOLL. Maxosukos A.B.

Pa6ouasn nmporpaMmma corjjacoBaHa:

HavanpHuk ynpasieHus: yueGHo-
METOAUYECKOTO 00ECIICUEHUS K.T.H. HNBanosa I1.B.
00pa3oBaTenpHOrOo Mpolecca




1. HEJIM U 3AJAYA JUCHUITJINHBI

Heap aucoumianibl «IlporpaMMHbIe NPOAYKTHI B MAaTeMATHYeCKOM MOIEJIUPOBAHUN:
OCBOCHHC YHCIICHHBIX METOJOB PEUICHHS 3a/1a4 BbBICHICH anreOphl, MAaTeMaTHYCCKOTO aHalln3a,
MaTeMaTH4ecKol (HU3UKH, U UX peaTnu3allii CPeACTBaAaMU TaOJUYHOrO mpoieccopa Microsoft Excel u
nakeTa MaTeMatuieckux pacueroB SMathStudio.

OCHOBHBbIE 321249 THCHUILUIMHBI:

- M3YYCHHE YKMCIICHHBIX METOJIOB PECLICHHS 3a/1a4 M YCIIOBUI UX TPHUMCHEHHS;

- OBJAJCHHE METOJAaMH MATEeMaTHYECKOTO MOJCIMPOBaHMsS (U3UUECKHX MPOIECCOB |
TEXHUYECKHUX CHCTEM;

- hopMHUpOBaHKE HABBIKOB HMCIIOIb30BaHUS MPOrPAMMHBIX MPOIYKTOB il 0OpabOTKU M aHAU3a
uHpOpMaILnu.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Jucuummna «lIporpaMMHble MPOAYKTHI B MaTeMaTHYE€CKOM MOJEIMPOBAHUM» OTHOCUTCS K
00s13aTeNIbHOW 4acTH OCHOBHOM NpogecCHOHaIbHON 00pa3oBaTeiabHOI MpOrpamMMbl 10 HAIPABICHHIO
noaroroBkn «21.03.01 HedrerasoBoe neno» HampaBieHHOCTh (MPOQIIb) UM WU3y4aeTcsi B TPETbEM M
YEeTBEPTOM CEMECTpax.

[IpenmecTByromuMu  KypcaMi, Ha KOTOPbIX HENOCPEACTBEHHO Oa3upyercs AMCLUILIMHA
«IIporpammHbIe IPOAYKTHI B MATEMAaTHUYECKOM MOJIEITMPOBAHUNY SBIISIOTCSA AUCLUIUIMHBI «MaTemMaTuka»
u «BBenenne B MHPOPMALMOHHBIE TEXHOIOTHI.

Hucuummba «lIporpaMMHble HpPOAYKTHI B MaTeMaTHMYECKOM MOJEIMPOBAHUMY  SIBJIAETCS
OCHOBOMoOJararomei s usydeHus aucuuiuinH «®Pusmka riacta», «Teopermyeckas MeEXaHUKAY,
«[IpuknanHas MEXaHUKa.

OcoOeHHOCThIO JTUCIUIUIMHBI SBIISETCS TECHAas WHTErpalus ¢ JPYTMMU JAUCHUITIMHAMM:
MaTeMaTHYeCKue MOJeNM, KOTOpble OBUIM IOCTPOEHBI B XOAE H3YYEHHUS JAPYIMX KypCOB, 3]1€Ch
peayin3yloTcs PAa3NIMYHBIMU IPOrPaMMHBIMHM  CPEJICTBaMH, a IIOJIyY€HHbIE pe3yJabTaThl OyIyT
WCIIOJIb30BaHbI IIPU U3YYEHUH IPYTUX JUCLUILINH.

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA o JUCHUIIJIMHE,
COOTHECEHHBIE C IIVTAHUPYEMbBIMHU PE3YJbBTATAMMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT PAMMBI

[Ipouecc  u3ydenuss  aucuuiiuHbl  «lIporpamMmHble  OPOAYKTHI B MaTeMaTH4YECKOM
MOJICJIMPOBAHNNY HANPABJICH Ha OPMUPOBAHUE CIEAYIONUX KOMITETCHIIMN:

®opmMupyemMble KOMIIETCHIIUH
Kon u HauMeHOBaHHe MHANKATOPA
Conepxanne Kox AOCTUKEHHS] KOMIIeTeHIIUH
KOMIIeTCeHIIUH KOMIIeTeHIIUH
CrniocobeH pemiate 3a1a4H, OIIK-1 OIIK-1.2. YMeer wucnonb3oBaTb OCHOBHBIE 3aKOHBI
OTHOCSIIHMECS K €CTECTBEHHOHAYYHBIX JTUCIUILINH, rpaBuIia
npodeccuoHaIbHON IOCTPOCHHs  TEXHWYECKHX CXE€M M  4epTexen
JEATELHOCTH, IIPUMEHSISI OIIK-1.3. BimageeT OCHOBHBIMH METONAMH TEXHUKO-
METO/Ibl MOJIEIUPOBAHMYS, HSKOHOMMUYECKOTO aHaINM3a, HaBbIKAMHM COCTaBJICHUS
MAaTeMaTHYEeCKOTrO aHAITH3a, pabouyux MPOEKTOB B COCTaBE TBOPUYECKON KOMaHIbI
eCTECTBEHHOHAYUHBIE U OIIK-1.5. YuactByer, co 3HaHHEM JieNa, B paboTax mo
OGLLICHHKECHEPHBIE 3HAHMUS COBEpUICHCTBOBAHUIO TPOU3BOACTBEHHBIX IMPOIECCOB
C HCHOJb30BAaHUEM DKCHEPHUMEHTANbHBIX JaHHBIX M
PE3yJIbTaTOB MOAEINPOBAHHUS
CrniocobeH y4acTBOBaTh B OIIK-2 OIIK-2.6. Bmaneer HaBbikamu pabotel ¢ DBM,
IIPOEKTUPOBAHUU UCIOJb3Ysl HOBbIE METOABI M NTAKEThl IPOrpaMM
TEXHHYECKHUX 00BEKTOB,
CHCTEM M TEXHOJIOTUYECKUX




®opmupyeMble KOMIIETEHIIUH

Koa u HauMeHOBaHHeE HHAXKATOpAa

Conepxanne Kox AOCTHKEHUS] KOMIIeTeHIIUH
KOMIIeTeHIUH KOMIEeTeHIUH

IIPOLIECCOB C YYETOM

HKOHOMHYECKUX,

9KOJIOTUYECKHUX,

COILIMAIIBHBIX U APYTHX

OrpaHUYCHUHN

Croco0eH NoHUMAaTh OIIK-5 OIIK-5.1. 3naer mpoiiecchl, METOJIBI MOUCKa, cOopa,

HNPUHLUIIBI paOOTHI XpaHEeHHUs, 00paboTkH, IIpEeJCTaBJICHNUS,

COBPEMEHHBIX pacripocTpaHeHus ~ MHQOpPMaUMM U CHOCOOBI

MH(pOPMaLIMOHHBIX OCYILECTBJIEHUS] ~TaKMX IPOLECCOB U  METOJOB

TEXHOJIOTUH U (uH(MOpPMAIIOHHBIE TEXHOJIOTHN)

HCIIOJIB30BATh UX IS OIIK-5.2. 3Haer COBpEMEHHbIE WHCTPYMEHTAJIbHbBIC

pelieHus 3a1aq cpedpl, MPOTPaMMHO-TEXHHYECKHE IUIaTHOPMBI U

npodeccuoHaIbHON pOrpaMMHBIE CPEJCTBA, B TOM YHCJIE OT€YECTBEHHOTO

JeSITEIbHOCTH IIPOM3BOJICTBA, HCIOJB3yEMbIEC [UIsl PELIECHUs 3ajaady
npoeCCHOHATLHON JEATEIbHOCTH, M MPUHLUIBI UX
paboThI
OIIK-5.3. VYmMeer BbIOMpaTh U  HCIOJNB30BATH
COBpPEMEHHBbIE HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHEIE
U UHTEJUIEKTyaJIbHbIe TEXHOJIOTUH,
MHCTPYMEHTAJIHHBIE cpensl, IPOTPaMMHO-
TEXHUYECKHUE MIATPOPMbI U MPOTrpaMMHBIE CPEJICTBa,
B TOM YHCJE€ OTEYECTBEHHOTO IPOM3BOJCTBA, JUIS
peleHus 3aa4 NpoecCHOHATbHOMN 1S TeIbHOCTH

Crnioco0eH npuHUMaTh OIIK-6 OIIK-6.1. 3naer mnOpuHUUIBI  WHGOPMALMOHHO-

000CHOBaHHbBIE KOMMYHHUKAIIHOHHBIX ~ TEXHOJOTMH ¥  OCHOBHBIE

TEXHUYECKHE PEIICHUS B TpeboBaHust HHOOPMAITMOHHOM 0€301MaCHOCTH

npogeccuoHaTbHON OIIK-6.2. VYmMeer pemarb CcTaHIapTHBIE 3aJa4d

NesITeNIbHOCTH, BHIOMPATh npoecCHOHANBbHOM ~ JESITeNIbHOCTM  Ha  OCHOBE

3G dEeKTUBHBIE U MHGOPMALMOHHOM 1 OubIMOrpaduuecKoi KynbTypsl ¢

0e30MacHble TEXHUYECKHE NPUMEHEHHEM  COBPEMEHHBIX  TEXHOJOTHH W

CpeACTBa M TEXHOJIOTUU TpeboBaHui MH(POPMAITMOHHON O6€30I1acCHOCTH
OIIK-6.3. Biianeer HaBbIKaMM PEIIEHUSI CTaHAAPTHBIX
3a7a4 poeCCUOHATIBHON JEATEIbHOCTH Ha OCHOBE
COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJIOTHH M C
y4eToM TpeboBaHMH HH(pOPMAIIMOHHON 0€30MacHOCTH.

CrniocoGeH aHamu3upoBaTh, OIIK-7 OIIK-7.2. Ymeer 0600maTh MHPOPMAIIUIO U 3aHOCHTD

COCTaBIISATh M IPUMEHSTh
TEXHUYECKYIO
JOKYMEHTAIUIO, CBA3aHHYIO
¢ mpodeccrnoHanpHON
NeSITeNbHOCTbIO, B
COOTBETCTBHUH C
JNENCTBYIOLUMHU
HOPMAaTUBHBIMHU
IIPABOBBIMHU aKTaMHU

B OJJAaHKH MaKETOB B COOTBETCTBHUU C HCﬁCTBymn.IHMH
HOpMaTuBaMu




4. CTPYKTYPA U COAEPKAHUE JUCIUIIIMHBI

4.1 O0beM IMCHUIIMHBI U BUbI y4eOHOH padoThI

O6mass TpynoéMKocTh aucuuIUIMHbL  «[IporpaMMHbBIe  HPOAYKTHI B MaTeMaTUYECKOM
MOJICJIMPOBAHUMY cocTaBisieT 43auéTHbIX enunuilbl, 144 ak. gaca.
AK. 4yacel o
. Bcero ak.
Bup y4eOHoii padoTsI ceMecTpam
4acoB 3 4
AyauTopHasi pa6oTa, B TOM YHCJIe: 51 51 -
Jlexrum (JI) 17 17 -
[Tpaktrueckue 3ansarus (113) 34 34 -
Jlaboparopusie pabotsl (JIP) - - -
CamocrositesbHas padora cryaentoB (CPC), B Tom uncie: 57 21 36
Brinonnenue KkypcoBoii paboThl 20 - 20
Pabora B 6ubamoTeke 16 - 16
IToaroroska K J1abopaTopHBIM paboTam 21 21 -
IMpome:kyTouHasi aTTecTamusi — KypcoBas padora (KP), 36 36 (9) (KP)
sx3amen (D)
OO0mas TPy10eMKOCTh THCIIHILTHHBI aK. yac. 144 108 36
3a4. el. 4 3 1

4.2 Cogepxanmne TUCUUIIMHBI

Y4eOHBIM IIAaHOM MPETYCMOTPEHBI: JICKIINHU, TIPAKTHUECKUE 3aHIATHS U CAMOCTOSITEIbHAs padoTa.

4.2.1 Pazaesbl TUCHUIIMHBI U BHABI 3aHATHH

Buanl 3ansarTuii
R o
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1. |Pa3gen 1. OcHOBBI MaTEMaTHUECKOIO MOJICITMPOBAHUSI. 2 1 - 1
2. |Pazpmen 2. [TpuGnmxeHHOE BEIYUCIICHIE HHTETPAJIOB. 8 2 4 2
3. |Pasmen 3. 3aaun HHTEPIOJISAIIUHN U AITITPOKCHMAIIHH. 9 2 4 3
4 Paznen 4. Pemienne cucteM JIMHEHHBIX anreOpanyeckux 8 2 4 2
" |ypaBHEHUH.
5. |Paznen 5. Pemienue HenmuHENHBIX YpaBHEHHH. 8 2 4 2
6. |Pa3nmen 6. Pemenune cuctem HeNMMHEHHBIX ypaBHEHHNA 9 2 4 3
7 Paznen 7. Pemenne oObIKHOBEHHBIX U (epeHInaTbHbIX 8 2 4 2
" |ypaBHeHwuii nepBoro u Broporo nopsaka. 3ajgada Kommu.
8 Paznen 8. Pemenne oObIKHOBEHHBIX U depeHIIaTbHBIX 11 2 5 3
" |ypaBHenwuii Broporo nopsiaka. Kpaesas 3ajgaua.
9 Paznen 9. Pemenne nuddepeHnnaibHbIX ypaBHEHUH B 45 2 4 39
" |9acTHBIX IPOM3BOJTHBIX.
Hroro:| 108 17 34 57
[MoaroroBka k sk3ameny| 36
Bcero:| 144




4.2.2 Conep:xkanue pa3aesioB TUCIHIINHBI

Pa3gennl
JTHCHHUIINHBI

Conep:xaHue JIEKIIUOHHBIX 3aHATHIA

TpyroeMkocTh
B aK. yacax

Pazgen 1.

Matematuueckre MOJIENH MPUKIAIHbIX 3a1ad. O01me
CBEJICHHSI O YUCIICHHBIX MeToAax peuieHus. [lakeTsbl
MaTEMaTUYECKUX PacuyeToB, UX Ha3HAYCHUE.

Pazpgen 2.

KBaaparypabsie GopMyJbl YUCIEHHOTO HHTETPUPOBAHUS.
[Tpubnn>keHHOE BEIYMCIICEHHUE ONPEIETICHHBIX NHTErPAIOB
MetojaMu Tpanenuid 1 Cumincona. OneHKa NorpenHoCTH.

Pasgen 3.

Beruucnenue 3HadeHuil GyHKIUH, 3aJaHHBIX TaOJIMYHO
CTEIICHHBIM IIOJJMHOMOM, MHTEPIOJISALUOHHBIM IIOJTMHOMaMHU
Jlarpanxa u HeroToHa. Anmpoxcumanusi GyHKIUH METOJIOM
HAauMEHBIINX KBagpaToB. OlICHKa KauecTBa
AIIIPOKCUMALIHH.

Paznen 4.

Teopema Kponekepa-Kanemmu. Kitaccupukanus MeTo108
pemienust CJIAY. Pemenue CJIAY npocroii utepanuu,
3eiiienst, IPOrOHKH.

Paznen 5.

IlocTanoBKa 3a1aun pelIeHUS] HETMHENHBIX YPAaBHEHUH.
Pemienue HeMMHEMHBIX YpaBHEHUN METOJAaMH TMXOTOMUH,
urepauuu, xopa, Hetotona. OneHka norpemHocTy 1
CXOJAMMOCTHU UTEPALIMOHHOTO MPOIIECCa.

Pasnen 6.

[TocTaHoBKa 3a/1aun PELICHUS] CUCTEM HEJIMHEHMHBIX
ypaBHeHuid. Meton Herotona. OnieHKa morpentHocTu
BBIYMCIICHUM.

Paznen 7.

[ToHsITHE O YNCIEHHBIX METOJIaX PEIICHUs OOBIKHOBEHHBIX
muddepeHMaIbHbIX ypaBHeHUH. 3anada Komu. Pemenne
OOBIKHOBEHHBIX U PepeHIINaTbHBIX YpaBHEHUI IEPBOTO U
BTOPOTO MopsiaKa Meroaamu Oiniepa u Pynre-Kyrra.
OlieHKa NOTPENTHOCTH.

Pasnen 8.

[TonsTHE O KpaeBoii 3a/1aue perIeHnss OOBIKHOBEHHBIX
mubdepeHManbHbIX ypaBHeHUI. KpaeBble 3a1aun nepsoro,
BTOPOTO M TPETHETO pojia. Pa3HOCTHBIN METOJ pEIICHHUS
OOBIKHOBEHHBIX U pepeHInaIbHbIX ypaBHEHUH (KpaeBas
3ajJiaya MepBOro U TPEThEro poja).

Pasnen 9.

[TonsTue o nuddepeHuaNbHBIX YPaBHEHUAX B YACTHBIX
npoun3BoHbIX. Knaccudukanus ypaBHeHUH B 4aCTHBIX
IIPOU3BOJHBIX BTOPOIO NMOpsiaKa. Pa3HOCTHBIN MeTON
pELICHUs] YPAaBHEHMS TEIUIONPOBOIHOCTH.

Hroro:

17

4.2.3. llpakTHyeckue 3aHATHA

Pa3zpen

TeMaTUKa NPAKTUYECKUX 3AHATHI

TpyaoemkocTs
B aK. yacax

Pa3nen 2

Brruncienue HUHTCrpajia METOAaMU TpaHCI_II/Iﬁ u CuMIICOHA.

2

Paznen 2

Brruucnenune koopauHaT IIEHTPA TSHKECTH TIOCKON (UTYPHI.

2

Pa3nen 3

I/IHTepHOHHHI/IH CTCIICHHBIM ITIOJIMHOMOM, ITOJIMHOMaMH
Jlarpanxa n HprotoHa.

Pa3nen 3

Amnmpokcumanys napHoi 3aBUCUMOCTH METOJI0M
HaMMEHBIIUX KBAJPaTOB.




Ne Paznen . TpynoemkocTs
TemaTuka NPaKTHYC€CKUX 3aHATHHA
n/n B aK. yacax
6 Paznen 4 Pemenue cucteMbl JMHEHHBIX allreOpandeckux ypaBHEHUI 4
METOJIaMH UTEpalu, 3enIems.
7 Paszen 5 Pemenne anredpandecknux U TPAHCLECHICHTHBIX YPaBHEHUI 2
METOJIOM JIMXOTOMMHU ¥ IPOCTOM UTEPALH.
8 Pazzen 5 Pemenne anredpandecknux U TPAHCLECHICHTHBIX YPaBHEHUI 2
MeTo0M xopa, Herorona.
9 Pazzen 6 Penrenue cucreM HeMHENHBIX YPAaBHEHUH METOIaMU 4
urepauuu u Herotona.
11 Pasnen 7 Pemenne oObIKHOBEHHBIX U} depeHIIanbHbIX ypaBHEHHH
MepBOro nopsiaka MetoioM Jinepa u Pynre-Kyrra. 3agaua 2
Komn.
12 Pasnen 7 Pemenne 0ObIKHOBEHHBIX U} depeHIIanbHbIX ypaBHEHHH 2
BTOPOTO MOpsiJIKa MeTooM Dilsiepa. 3anaya Komu.
13 Pasnen 8 Pemenne 0ObIKHOBEHHBIX U} depeHIIanbHbIX ypaBHEHHH 4
BTOpOro nopsjaka. Ilepsas kpaesas 3anaya.
14 Pasnen 8 Pemenne 0ObIKHOBEHHBIX U} depeHIIanbHbIX ypaBHEHHH 2
BTOpOro nopsjaka. TpeTbs KpaeBas 3aj1aya.
15 Pasnien 9 Pemenue nuddepeHnnanbHOro ypaBHeHs B 4aCTHBIX 4
IPOU3BOAHBIX. YPaBHEHHUE TENJIOIPOBOIHOCTH.
Hroro: 34

4.2.4. JlaGopaTopHblie padoThI
JlaboparopHble pabOThl HE IPETYCMOTPEHBI.

4.2.5 KypcoBbie padoThbl

Ne i/m Tema KypcoBoii padoThI

1 YucneHHoe PCHICHUC YPABHCHUS TCINIONIPOBOJHOCTU *

*) C WHIWBUAYAJIbHBIMH BapruaHTaAMU UCXOJHBIX YUCJICHHBIX MMapaMCTPOB.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B xone o0ydeHust npuMeHSIOTCS:

Jlekuum — SBISIOTCS OJHUM W3 BOXHEUIMX BHUJIOB YUEOHBIX 3aHSATHA M COCTaBIISIFOT OCHOBY
TEOPETHUYECKOI MOJTOTOBKH 00YUJarOIIHXCS.

Ileny TEKIMOHHBIX 3aHSATHH:

- aTh CHCTEMAaTU3MPOBAHHbIE HAy4yHbIE 3HAHMS MO JUCLUIUIMHE, AKIIEHTUPOBaTh BHUMAaHHE Ha
HauboJIee CI0KHBIX BOMPOCAX AUCIUTUTNHBL,

- CTUMYJIMPOBaTh AKTUBHYIO [IO3HABATENBHYIO AEATEHHOCTh OOYYAIOIIMXCS, CIIOCOOCTBOBATH
(hOpMUPOBAHHIO UX TBOPUYECKOTO MBIITUICHUS.

IIpakTnyeckue 3auaTus. Llenm npakTMUeCKUX 3aHATHN:

-COBEPIIICHCTBOBATh YMEHUS M HABBIKU PEIICHUS MPAKTHIECKUX 33/1a4.

['maBHBIM cofiep>kaHHEM 3TOTO BUAA YUEOHBIX 3aHITHH sBIsieTcsl paboTa KaKAoro oOydaromerocs mo
OBJIAJICHUIO TIPAKTUIECKIUMU YMEHUSMH U HaBBIKAMU TIPOPECCHOHATIBHOMN JIeATEIIEHOCTH.

KoncyabpTanum (Tekymias KOHCYJbTAallMsl, HAaKaHyHE OJK3aMeHa) SBIIOTCS OJHOM u3  (opm
PYKOBOJICTBA Y4eOHOM pabOTON OOYYarOImMMXCS M OKa3aHUS MM TIOMOINM B CaMOCTOSITETIBHOM H3Y4YCHUH
Marepuaia AUCIHUIUIMHBL, B JTUKBUIAIMHA UMEIOIIUXCS MPOOETIOB B 3HAHUSX, 3a/I0JDKEHHOCTEH M0 TEeKYIIUM
3aHATHUSM, B TIOJITOTOBKE KYPCOBBIX Pa0OT.



Tekyie KOHCyIbTallMU NPOBOAATCS IMPENOAABATENEM, BEIYIIMM 3aHATUS B y4eOHOW rpymmne u
HOCAT KaK MHIMBUIYAJIbHBIN, TAK U TPYIIIIOBOM XapaKTep.

CamocrosiTeibHAsA padoTa — HalpaBlieHa Ha yrIyOJIeHUE U 3aKpeIyIeHHe 3HaHUM, MOJTy4eHHbIX Ha
JEKUUSX U APYTUX 3aHATHAX, @ TAKXKEe BBIPAOOTKY HABBIKOB CAMOCTOSITEIHFHOTO aKTUBHOTO MPHOOpPETEHHS
HOBBIX, JIONOJHUTENBHBIX 3HAHUM, MOATOTOBKY K MPEACTOSAIIMM YYEOHBIM 3aHATHAM U MPOMEKYTOUHOMY
KOHTpOI0. OJTHUM U3 BHJIOB CAMOCTOSITENIBHONM PabOTHI SBIISETCS BHIIOJIHEHUE KYPCOBOM palbOTHI, KOTOpast
MI03BOJISIET OOYYarOIMMCSl Pa3BUTh HABBIKM HAYYHOIO IIOUCKA, (POPMUPYET HABBIKM CAMOCTOSATEIBHOIO
po¢eCCHOHATTLHOTO TBOPUYECTBA.

KypcoBas padora no3BoJsieT 00yJaromumMces pa3BUTh HaBbIKM HAYYHOT'O IIOMCKA.

6. OLIEHOYHBLIE CPEJCTBA JJISI TEKYIIEIO KOHTPOJISI YCIEBAEMOCTH,
MPOMEKYTOUHOH  ATTECTAIIMA 1O  HUTOTAM  OCBOEHMSA
JTUCHUTIIMHBI

6.1. OueHoYHBIEe CpeACTBA /UISI CAMOCTOSITEJIbHOW PadoOThl W TEKYHIEro KOHTPOJIS
ycrneBaeMocTH

WuTtepnomnsius MHOrowieHamu YeoOsbliesa.

WuTepnomnsuuonusie popmyisl beccens.

WuTepnonsuuonnasie popMyiiel DBeperTa.

OOpatrHast HHTEPIOJIALUS.

NHTtepnionsanus cruraitHamH.

WHTepnomnsaums MeToa0M HeolpeaAeIeHHbIX K03(duuueHTos.

WHTEpnOsIms METOAOM PeryIIsipH3aIHH.

WuTepnonsuuonusie popmyisl ["aycca.

WuTtepnonsuuonHas popmyna CtupiuHra.

0. MHTepnoasuMOHHBIN MOJIUHOM DPMHUTA.

11. HurepnonupoBanue QyHKUNHU ABYX MEPEMEHHBIX.

12. HMHTepnonsuuoHHas cxemMa JUTKeHa.

13. HWuTepnonsms monmmHoMoM Jlexanpa.

14. Tpuronomerpuueckas uaTepnosanus. JuckperHoe npeodbpazoBanue Oypsoe.

15. Brictpoe npeobpazoBanue Oypre.

16. Haumnyumiee paBHOMepHOE NPUOIMKEHHE.

17. Annmpokcumanusi METOJJOM CPEIHUX.

18. Anmpokcumanus METOJ0M BbIPAaBHUBAHUS.

19. Anmpokcumanus CruiaifHaMu.

20. Anmpokcumanus [aze.

21. Pemenwue cucTeM JIMHEHHBIX aJireOpandeckux ypaBHeHUH MetogoM Monte-Kapiio.
22. Pemenue cucTeM JIMHEHHBIX aireOpanyeckux ypaBHEHUI MeTo10M XOJIelKOro.
23. Pemenne cucTeM JIMHEHHBIX alTeOpandecKuX YpaBHEHUH METOJIOM OTPAXKEHHA.
24. PemeHue cUCTEM JIMHEHHBIX areOpandeckux ypaBHEHUH METOJJOM BpalCHUH.
25.  Meroa MUHUMAIIEHBIX HEBS30K.

26. Meron penakcauuu.

27. Merop rpaaueHra.

28. Mero OpTOrOHATM3AIMH.

29. Meron LR u QR paznoxeHuid.

30. YwumcnenHoe uHTErprupoBanue MetoaomM Monre-Kapio.

31. TlpubnmkeHHOE BEIYUCIICHHE KPATHBIX HHTETPAJIOB.

32. IlpubnmxeHHOE BRIYUCICHHE UHTETpaioB 1o ¢popmynaMm Herotona-Koreca.

33. Hcnonb3oBanue Gpopmyisl ['peropu 1s1st BBIYUCIEHUS ONPEICIEHHBIX HHTETPAJIOB.
34. @opmynsl ['aycca-Kpucrodens.

35. Pemienue HeNMHEHHBIX YPaBHEHUI METOJIOM HAaUCKOPEHIIIETO TPAJUEHTHOTO CITyCKa.
36. MHOro3HauHbIe METO/IbI pEIIEHHUsS] OOBIKHOBEHHBIX MU (EepeHIINATBHBIX YPAaBHECHHMN.

BoOoo~NoOR~WNE



37.
38.

39.

40.

41.

Pemenue 00bIkHOBEHHBIX MU DepeHInanbHbIX YpaBHeHU MeTooM [lukapa.

Pemenne OOBIKHOBEHHBIX AU(PPEPECHIUATHHBIX YPAaBHEHHI METOJIOM IOCIIEI0BATEIBHBIX
MPUOTMKCHUN.

Pemenne oOBIKHOBEHHBIX AU(PPEPECHIUATHHBIX YpaBHEHUN METOJIOM IOCIEA0BATEIHHOTO
muddepeHpoBaHus.

Pemenne oOBIKHOBEHHBIX UM (EpeHIIMATBEHBIX YpaBHEHUH METOAOM HEOIPEIeICHHBIX
K02 PUIMEeHTOB.

UrcneHHOE pelIeHHe KpaeBbIX 3a/lad OOBIKHOBEHHBIX JU(PPEpEeHIIMATBHBIX YPaBHCHHIA
METOZIOM KOHEYHBIX Pa3HOCTEH.

6.2 OIIeHO‘lHLIe cpeacrea AJisi MpoOBECACHUSA HpOMe)RyTO‘lHOﬁ aTTeCTallumn (3K33M6Ha)

6.2.1 lIpuMepHBIii epedeHb BONPOCOB K IK3aMeHY:

16.
17.

18.

19.
20.

21.
22.

23.

24,

25.

26.
27.

28.

29.

[TocTanoBKa 3a1a4M YUCIEHHOTO UHTETPUPOBAHUS.

Kakue cyiiecTByroT METO/bl YUCIEHHOTO HHTETPUPOBAHUS ?

I'padmueckas maTEpIIpeTanivs MeTO 1A Tparnenuii, CUMIICOHA.

OT 4ero 3aBUCHUT MOrPEIHOCTh MeTo1a Tpaneuuid, Cummcona?

B uyem paznuune Merona Tpaneuuii u meroga CumrncoHa?

Kak BbIUNCIIAIOTCSA KOOPIAMHATHI LIEHTPA TSHKECTH 11 GUTYphl C pABHOMEPHOM
(HEepaBHOMEPHOI1) MIIOTHOCTHIO?

CyIHOCTh MHTEPIOJIALMH CTEIIEHHBIM ITIOJIMHOMOM, ToJinHOMaMH Jlarpanska, HeroToHa.

B uem coctout 3agaya annpoxkcumarnm?

Ominune annpokcuManuy OT UHTEPIOIALNN?

Knaccugukanys BU0B anmnpoKCUMalyH.

Oransl alpoKCUMAaLUH.

OcHoBHasl ujest MeToJia HAMMEHbIIUX KBaIpaToB.

ITokazarenu kayecTBa anmnpoOKCUMALUH.

Kakwue cymectBytotr rpynmnsl MmeToioB pemienus CJIAY ¢ n Hen3BecTHbIMHU. ?

Kakne MeTo/ibl OTHOCSTCS K MPSIMBIM, pUOIMKeHHbIM MeToAaM petenus CJIAY ¢ n
HEU3BECTHBIMU?

B uem 3akmroyaercs cyTb METOAA MPOCTOM Urepauuu i pemenns CJIAY?

Kaxkoe ycnoBue siBisieTcs KpuTepueM JTOCTHKEHHS 3aJaHHOM TouHOCTH nipu pemennn CJIAY
METOJIOM IPOCTOM UTEpaLu, METOIOM 3enaeis?

[Tpu xakux ycnoBusix CJIAY umeeT TOIbKO €IMHCTBEHHOE PELIEHUE, HE UMEET PEIICHUH,
MHOKECTBO PELICHUN?

UTo 3HAaYUT: pemIUTh HENMHEHHOe (anredpandyeckoe, TpaHCUEHACHTHOE) ypaBHEeHHE?

N3 kakux 3TanoB COCTOUT PEIICHUE HEIMHEWHOIO YPaBHEHUS C OJTHOM HEU3BECTHOU
YUCJIICHHBIMHA METOAaMu?

Kakwue cymecTByroT METO/IbI PELLIEHUS] HEJIMHEWHOTO YPABHEHMSI C OTHON HEU3BECTHOMN ?

B ueM cocTouT cyniHOCTB 3Tara OTAeICHHs] KOPHEN ITPU UCIIOJIb30BAaHUM YHCIICHHBIX
METOJIOB PELICHHsI HETUHENHOIO ypaBHEHU?

CyTbh METO/IOB TUXOTOMHUHU, XOPJI, KaCATEIbHBIX, MPOCTON uTepanuu. [ paduaeckas
MHTEpHpeTanys Meroaa. OneHKa NorpelHOCTH.

Kakoe ycnoBue sBIsS€TCSs KpUTEPUEM JOCTHMIKEHHUS 3aJaHHOM TOYHOCTH TIPH PELICHUH
HEeNTMHEHHOTo ypaBHeHus X = f(X) MeTomom Xop/, KacaTelnbHbIX, UTEPAIHii?

W3 kakux O3TaroB COCTOMT pEUIEHHE CHUCTEMbl HEIUHEHHBIX YpPaBHEHHM YHCICHHBIMHU
MeTonamu?

Kakne cymecTByrOT METO/IBI pEIIEHNS CUCTEMBI HEJTMHENHBIX YPaBHEHUM?

B u4eM cOCTOMUT CyIIHOCTh 3Tama OTAEJIECHUS KOpPHEH NpH HCHOJIb30BAaHUM YHMCICHHBIX
METO/IOB PELIECHHS CUCTEMbI HEJIMHEHHBIX YPABHEHU?

Cytp MeTonia HproToHa, MeTona ciycka. OlLeHKa NorpenHocTy, JJocTonHCTBa U HEIOCTaTKU
METOJIOB.

®opwmsl 3anucu 1uphepeHIuaIEHOTO YPaBHEHNUS.



30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Uto 3Haumt: pemuTh AuddepeHnnaTbHOe YpaBHCHHE AaHAIMTHYECKUM, TpadHuuecKuM,
YUCJICHHBIM METOI0M?

CymHoctb 3a1aun Komm? Teopema 0 €TMHCTBEHHOCTH peleHus 3aaaun Komm.

CymHocts MeToaa Diinepa, Pynre-Kyrra.

Otnuume Metoaa Dinepa U MOIU(GUIIMPOBAHHOTO METO1a Ditiepa.

[Mpununs! pemenust OJY 2-ro u 6osiee BBICOKHX MOPSIIKOB.

[TocranoBka 3anauu Ha pemenue OJlY ¢ KpaeBbIMH YCIOBHUSMU.

Knaccudukanus kpaeBbIx 3a1a4.

CyTb ceTouHBIX (Pa3HOCTHBIX) METO/IOB PELICHUS KPAeBbIX 3a/1a4.

Pemenue kpaeBoii 3aiauu 1-ro,2-ro, 3-ro poaa.

Berpoennsie pynakiun SMathStudio mst pemenust OJ1Y ¢ KpaeBbIMU YCIOBUSMHU.
[TocranoBka 3aaun Ha pemieHue MU PepeHIUaATBHOTO YPaBHEHUS B YaCTHBIX MTPOU3BOTHBIX.
Knaccudpukanusa auddepeHunanbHblX YpaBHEHMH B YaCTHBIX IPOU3BOAHBIX IO BHUIY

IPAHUYHBIX YCIOBHM, 110 BUly IPOU3BOJIHOM.
42. CyTb MeTO/1a CETOK.

43.

6.2.2 IllpuMepHbIe TeCTOBBIE 3aJaHUS K IK3aMeHy

JlocTOMHCTBA M HEAOCTATKU SIBHOM M HESIBHOM CXEM.

Bapuanr 1
No Bomnpoc BapuanTel 0TBETOB
1. | TpeGoBaHusI K MOJIEISIM: MOJIEJNb JOJKHA OBITh! 1. He3aBucumoii.
2. OTHO3HAYHOM.
3. AEKBaTHOM.
4. Bcemu nepedncieHHBIMU CBOMCTBAMU.

2. | Knaccudukanus  moxeneid.  Mognens  urpsl | 1. MaTepuanbHas MOAETb.
«Mopckoit 60i1» — 3TO: 2. HenpepsiBHAst MO/IETB.

3. CTpyKTypHast MOZEIb.
4. JlnaaMudecKast MOJICIb.

3. | dns pacuera abcomnrotHOI morpemHocti B SMath | 1. Hu oHa U3 nepeyrcieHHbIX.

UCTIONB3YIOTCS] BCTpOEHHAs (PYHKITUS: 2. given ... minerr
3. given ... find
4. given ... minimize

4. | llorpemHocTh 0, paccunTbiBaeMmas mo ¢opmyie: | 1. [TorpemrHocThI0 U3MEPEHUA.
|b _ a| -h* - max( y<4> (x)) 2. [TorpenHOCThIO BEIYUCIICHH.
0= , SIBJISIETCA: 3. IlorpemHocThIo METOAA.
180 4, CyMMapHO# MOTPENIHOCTHIO U3MEPEHHIA,
METO/Ia U BBIYMCICHUH.

5. | Ecnm  yMmeHBbIIUTH  KOJNWYECTBO  OTpe3KoB | 1. YMeHbmmuTcs B 9 pas
YHUCICHHOTO  WHTETPUPOBAaHUS MO  MeTony | 2. YBenuuures B 81 pa3
Cumncona B 3 pa3a, TO IOIPEIIHOCTB: 3. ¥YBennuutcs B 9 pas

4. Ymenpmmresd B 27 pa3

6. | BerancnuTe 3HaueHHE ompesenieHHOro naTerpaia | 1. 4

2 2. 5
S= I(S - Xz)ax METOJIOM Tpamneuuii, pa3aenus | 3. 6

0 4. 7
IPOMEKYTOK HHTETPUPOBAHHS HA 2 YaCTH.

7. | Ecimm y(X) — QyHKIMS, orpaHuduBaromas Gurypy x2
cBepXy, cHu3y durypa orpannuena y(x)=0, x1 — | 1. M = Iyz(x)éx
OTpaHUYMBACT (UTYPY CIIEBA, X2 — OTPAaHUYUBACT X 2
¢Gurypy cmpaBa, IUIOTHOCTb Marepuana, U3 > M. =2. Iyz (X)X
KOTOporo cuenana ¢urypa p(X,\y)=2. MomeHT y o




Ne Bormpoc Bapuantsl 0TBETOB
CHUTBI BJIOJIb OCH Y PAaCCUUTHIBACTCSI, KaK: X2 \i(x
3. M, =2 [ Y%
X
x1
x2
4 M, =2 Ix- y2(X)oX .
x1

8. | Ecnmm m— macca gurypsl, My — MOMEHT CHJI BJIOJb m, m,
ocl X, My — MOMEHT CHJ BJIOJIb OCH Y, TO 1x = m Ye = m
KOOPJMHATHl [EHTPa TKECTH QUTYPBL Xe, Ye m m
OTIPENENSIOTCS, KaK: 2. X, =— Y, =—

m, m
y
3 X = mx y my
* (A e C =T
Jmy +m? Jm; +mj
2 2
m m
4' Xc = 2 yc = 2
m, m,
9. | ®ynkuus, n300pakeHHas Ha pUCYHKe, sBisiercs: | 1. J/laHHas QyHKIUS HE SBISETCS UHTEP-
Y NOJIMPYIOLIEH WM alllPOKCUMUPYIOIEH
byHKIIHEH.
2. Annpoxcumupyromen GyHKIuen npu
0 <R%< 1.
> X 3. AZHHpOKCI/IMI/Iponmeﬁ byHkumei npu
R-=0.
4. Unrepnonupyromen GpyHKIuei.

10. | [Ipu momomu mnuHEWHOW amnmpokcumupyomen | 1. ou# 0, Oswru 7 0, Onem #0
GYHKINU HaiIeHO 3HAYCHHUE TAOJUYHO 3aaHHON | 2. o0ueZ 0, Oaoy = 0, Oyem £0
¢byHkImu B Touke P(X) = ... (X He coBmamaer Hu ¢ | 3. ouo= 0, Osoru 7 0, Ovem #0
OJTHAM y3JIOM WHTEPITOJISIIAN ). Torma | 4. 6u0#0, G #0, Omem =0
MOTPEIIHOCTH MCXOHBIX JTAHHBIX Ouos
MOTPEITHOCTh BBIYUCIICHUN Ogpy W TTOTPEITHOCTH
METOJIA Tyem PABHBI:

11. | Kakas u3 ¢opmyin SBISETCS MHTEPIIOISILIMOHHON t(t+1) )
dopmyioii Jlarpamka? P(t)=y, +tay, , + 21 AYppt...+

b )t (0-1)
+ Ay,
n!
tt-1
P (t)=y, +tAy, + (2| )Azyo +o+
2. :
tit-1)...(t—(n-1
-0 -0-1)
n!
X=X NX=X, ). AX=X
o )y, BRI k)
3 (XO_Xl)"'(XO_Xn)
Ly (X=X Jx=%)...(x=x_,)
n
n = A0/ \ M T Apa
(X, =X )-..(%, =X, ;)
4. A%y =AY, —Ay;, i=0,n—2
12. | 3aman AMCKpeTHBIM HaOOp M3BECTHBIX 3HayYeHHH | 1. Anmpokcumaruu.




Bonpoc

Bapuantsl 0TBETOB

tabauuno 3amanHod pyukuuu F(X): (4,4; -12,2),
(5,1; -9,8), (7,6; -3,7), (9,9; -0,2). Heobxomumo
HaTH 3HavyeHue ¢GyHKknuu B Touke X=10,1.
JlanHast 3a1a4a SIBJISIETCS 3a1a4Cii:

Hwn

Nutepnonsiumu.
DKCTpanoJIsALHH.
BCE OTBETHI MPABUIIbHBIC.

13. | Bcrpoennbie pynkiuun SMath st Haxoxnenus | 1. given ... minerr
K03((HUIIMEHTOB THHEHHOH annpokcumupyroieit | 2. Isolve
byHKIHH: 3. given ... find
4. slope, intercept
14. | Jna  oynxmum:  Y(X)=-x*-x+1  ompeneneno | 1. 0
HauanbHOe mpuOmbKkeHue Xo=-1. I[lo wmertony | 2. 1
KacaTeJIbHBIX CIIeyIoIIee MPUOTUKEHUE X1=: 3. -2
4. 2
15. | Kakoii  MeTon — NpUONMIKEHHOTO  pemieHus | 1. MeTox xopn
HENMHEHHBIX ypaBHeHMI y(Xx)=0 Ha OTpe3ke | 2. METOJ MPOCTHIX UTEPAIIHiA
[a; b] IIPUBE/ICH HA PUCYHKE? 3. merox Herorona
4. METOJ TMXOTOMHH
yox)] S—
¥(xe:)
y(X=)
W,
¥(x=)
yi(xo) | XofXeFXA X = Xep | X F X
0 2 4 6
Xep= (X1 +X0)/2
16. | Kakoii  Meron  mpuUONMKEHHOTO  perieHus | 1. MeTof Xop/.
HENMHEHHBIX ypaBHeHHH f(X)=0 Ha oTpeske | 2. METOJ HPOCTBIX UTEPAIIHIA.
[a; b] TIpPHBEJICH HA PUCYHKeE? 3. meton HeroToHa.
4. METOJ TMXOTOMHUH.
) o [y=1()
17. | dns dyskmpm: Y(X)=x2-1 onpeneneno ouepeanoe | 1. 0,5
npuOIMKeHHOE 3HAYeHHWE OJIHOTO W3 KOpHeW: | 2. 0,333
Xk=-0,5. KakoBa  morpemHocTs  gaHHOTO | 3. 0,75
npuOJIMKEHUs 10 MeToy Xopa? 4. 0,667
18. | lns pemeHust HEIMHEHHOTO YpaBHEHHUS METOJIOM | 1. TpadUIecKiM CIIOCOOOM.
JTUXOTOMHHU OTJIETICHHE KOPHEH JOKHO OBITh 2. aHATUTUYECKUM CTIOCOOOM.
MIPOU3BENIECHO: 3. TaOIUYHBIM CIOCOOOM.
4. m00BIM CIOCOOOM.
19. | TlorpemHoCTs METO/MA KACATENBHBIX & JIJIS 1. & = | f(x.,)— f(x )|
pelieHus HenuHenHoro ypasuenus f(x)=0 f(x)
paccumThIBaeTCs 1o GopMyIe: 2. =—12

& =
F'(x;)




Bonpoc

BapuaHTsl 0OTBETOB

& =X, —X|

i+1

4. &=[0-f(x)

20. |Ilo xakoi W3  HWTEPAMOHHBIX  (OpMYI f (Xk)
OCYILECTBJISAETCS pelenue HeHHeHHBIX | 1 Ko =%+ 5 (%)’ k=01..
ypaBHeHUM Buaa f (x)= 0 merogoMm Hrrotona? f(x k)

2. Xeog = X —— s, k=01,...
F/(%)
3. Xia1 = X —M,kzo,l,...
f'(%,)
4, Xy = X +Cf (X 1) k=12,...
Bapuanr 2
No Bonpoc BapuanTel 0TBETOB
1. | Jns oynxmuu: Y(X)=x2-2 onpeneneHo ouepenHoe | 1 0,333
NpUOJIMKEHHOE 3HAYCHHWE OJHOTO W3 KOpHEH: | 2. 0,5
Xk=1. Kaxkxosa MOTPEIIHOCTh JIAHHOTO | 3. 0,667
npUOIMKEHUS IO METOTy XOpA? 4 0,75
2. | dnsa peuieHus HEMMHEHHOTO ypaBHEHHSI MeTOJIOM | 1. rpaduueckum criocobom
HrloToHa oTAenenue KopHel T0KHO ObITh 2. aHAJTUTUYECKUM CIIOCOOOM
IIPOU3BENIEHO: 3. TaOIMYHBIM CTIOCOOOM
4. mo6bIM cIocob0oM
3. f(x) 1.kacarenpHBIX
ITo popmyme: € = Fi(x) pacCUMTBIBACTCS 2.x0px
: . 3. IMXOTOMHH
MOTPELIHOCT PEIICHHS HEMMHEHHOTO YPABHEHNS | 4 y o011 kacaTenbHBIX
f (x) =0mo merony:
4. | Pemenne HeMMHEHHBIX ypaBHEeHUH Buna f (x) =0 | 1.meronoMm xopa
' f(x,) 2.METO0M KacaTeIbHBIX
1o bopmyre: Xesa = X = (%)’ k=01,.. 3.METOA0M TUXOTOMHH
HABBIBACTOS: 4.MeTOoI0M IIPOCTOU UTEpaLIUU
5. | dns pemenus HenmuHeHoro ypaBHeHust f(x)=0 | 1. mo0yro TOUKy U3 OTpe3Ka
Ha OTpe3Ke X €[a,b] MeTonom Xopa B KayecTBe 2. omHY 3 TPAaHUYHBIX TOYCK, B KOTOPBIX
HEMOJIBYKHOTO KOHIIa HEOOXOMMO BBIOpATh: BBITIONHsAETCA yesosue: f (Xo )f ”(Xo ) >0
3. mo0yro TOYKY BHE OTpe3Ka
4. mo0Oyro TOUKY OTpe3Ka, eCiu
BBITIONTHSIETCS YCIIOBHE | f ’(X] <1
6. | s HaXO0XJICHUS KOpHS HenmuHenHoro | 1. [—l;l]
ypasmerns  Y(X)=X*—01 ormenens wopmm. | 2.[1;2]
Kaxoit u3 nHTEepBaIOB NPABUIbHBIN? 3. [— 2;0]
4.[-2;-1]
7. | Jlast perieHus cMCTeM HEeTMHEHHbBIX ypaBHeHuit B | 1.1solve
SMath cymecTByet BcTpoeHHAsT (QYHKITHS: 2.given ... minerr
3.given ... odesolve
4.root
8. | Hana cucrema JIMHENHBIX YPaBHEHM

1X<l> :{Xlzo XZZ% X3:—£}




Bonpoc

Bapuantsl 0TBETOB

3X, +2X, =2

2X, +X, =2 W HavaibHOe npUOIKEeHUE:

S:
X, + X, +3X; =2

X0 = {Xl =1X,=2X%,= 3}. Yemy pasuer XY

2 1 1
2.X<1>= X =—— X, =—— X, =——
3T 2703

o 4.y M 1 1 1
10 METOAY IIPOCTBIX UTEPALUN XY =X = 3 X, = -3 Xg = 2
9. | Jana cucreMa JIMHEHHBIX ypaBHeHMi | 1 x ) _ {Xl =1X,=-3X, = 1}
2%, + 2%, =4
1T 2. XM ={x =8x,=8x, =1}
S=9 X —2X,—X;=2 3 x® { |
XY =3 =1x, =-1x,=1
=X+ Xy + X =1 " % 2 K
Y HaYaJIbHOE MPHOIMKCHHUE: 4 X% =14 =38 =3% =-1
X0 = {x1 =-1X,=2,% =1}. Uemy paBHBI X
10 MeToy 3enens?

10. | TouHbIM (TIPSIMBIM) METOAOM pPEIICHHUS CHCTEMBI | 1. MeToa MpOCThIX UTepaIHii
JIUHEHHBIX anreOpanvecKux ypaBHeHu# | 2. MeTon oOpaTHON MaTpUIIbI
SIBJISICTCSI: 3. Meron 3etinens

4. Hu oiMH 13 MepeYrCICHHBIX

11. |B SMathStudiocymiectByrot BCTpOoeHHbIe | 1. root
(GYHKIMM s pPELICHHs CHUCTeM JIMHEWHBIX | 2. Isolve
anredpanvyeckux ypaBHEHUN: 3. given ... minerr

4. line

12. | YucnenusiMu  (TIpUONMIKEHHBIMU)  MeTOAaMH | 1. METOJ MPOCTHIX UTEpAIIHii
pelIeHns CUCTeMBbl JUHEHHBIX anreOpanueckux | 2. Meron Kpamepa
YpaBHEHUU SIBISIOTCA ... 3. MeToJ1 OOpaTHOM MaTPHIIBI

4. metronl aycca

13. | YcrnoBueM OKOHYAHHS HTEPaLMOHHOTO Mpouecea | 1 Z‘X§k+l> _ Xik‘ <g
0 METOJY NPOCTBIX HWTEPANMHA I PEIICHUS i
CHUCTEM JIMHEHHBIX YPaBHCHUH SBIISCTCS:

yP 2. max(‘xé"+1> —xék>‘,..., X _xh < g
3. rnax‘ f (X)) — f(x )‘ <6
4 3 |F )= f ()| <o
i

14. | YcnoBueM CXOAMMOCTH UTEPAITMOHHOTO n n
npoiecca o MeToay NpoCThIX I/ITepauI/Iﬁ I 1. |aii| > Z‘aij‘ 3. |aii| < Z‘aij‘
pEeIIeHUs] CUCTEM JTUHEHHBIX anreOpandecKux i ,1 " Jl

ABHCHUU SIBJIICTCS:
yp 4. |ay| > max‘aij‘
1=
2. || >> 4y i
j=1
1#]
15. | Cucrema nuHeHHBIX anreOpanyeckux ypaBHeHU# | 1. panr martpuiibl KodhpuimeHToB A paBeH

HMECT CAMHCTBCHHOC PCHICHUC, CCJIN:

KOJINYECTBY HEHYJIEBBIX CTPOK
pacipeHHol MaTpulbl 4|B.

2. paHT MaTpuLbl KOAPPHUIUEHTOB A paBeH
paHTy pacIIMpeHHOU MaTpHUIIbl A|B.

3. MUHOp MaTpulbl 4 paBeH KOJUYECTBY
MEepPEMEHHBIX N.

4. onpeenuTesb MaTPULbI
kod(durmenton 4 He paseH 0.




Ne Bormpoc BapuaHTsl 0TBETOB
16. | Pemmnrts  obbikHOBenHOe anbdepenmmansroe | 1. y(x) =(0; 2; 4; 12)
ypaBHEeHHE 1-r0 mOpsIKa: 9 y(X)=2-x* Ha 2.y()=(2 2, 4,12)
OX 3.y()=(0; 0; 2; 8)
HHTEPBANIE. X € [O; 3] ¢ maroM h=1 1 HaYaNbHBIM | 4 y(X) = (2; 4: 8 12)
ycaoueM  Y(0)=2 meTomom Ditnepa.
17. | Ana peuieHus CUCTEM JUHENHBIX | 1. Bce IepeYnCIIeHHbIE METO/IbI
anreOpaMvecKux  ypaBHeHHMd ¢  matpureit | 2. ['aycca
KOO(QQHUIMEHTOB  TPEXAMAaroHAJLHOTO  BHJA | 3. MPOCTHIX UTEPAIUA
MO>KHO HCIIOJIb30BATh CIEAYIONINE METO/IbI: 4. IpOTrOHKU
18. | Aus pelieHus obnikHOBeHHBIX | 1.rkfixed
nudepeHIraIbHbIX ypaBHEHHIH B | 2.Isolve
SMathcymiectByeT BctpoeHHast GQyHKIuS: 3.root
4.pspline
19. | Kakoe u3 ypaBHEHUM HaseiBaercs | 1. [uddepenumansnoe ypaBHeHHE, B
OOBIKHOBEHHBIM g depeHnaIbHbIM KOTOPOE€ BXOJIUT MEPBbHIC MPOU3BOAHBIE
ypaBHEHUEM 2-T0 mopsaka? OT JIBYX IEPEMEHHBIX.
2. IuddepenunansHoe ypaBHEHUE, T
nepBasi IPOU3BO/IHAs BO3BEJIEHA B
KBaJIpar.
3. duddepeHnnanpHoe ypaBHEHUE, B
KOTOPOM IMPUCYTCTBYET TOJIBKO BTOpast
IIPOU3BOIHASL.
4. IuddepeHnnansHoe ypaBHEHUE, B
KOTOpPO€ BXOAUT BTOpasi MPOU3BOIHAS
(YHKIMHU OT OJJTHOM MEepeMEHHOM.
20. | dano obbikHOBEeHHOE A depeHnnanpHoe 1. KpaeBas 3agaua 2-ro poja
ypaBHEHHUE 2-TO MOPAIKA B 00IIEM BUJE: 2. KpaeBas 3anaua 1-ro poaa
Y'(X)+ p(x)-yY'(X)+9(x)-y(x) = f(x), roe x 3. 3agauda Komu
u3MeHsieTcs ot a o b. HauansHblie ycaoBus: 4. Kpaesas 3aja4a 3-ro posa
y'@)=4, 1 y@) =4, Oro:
Bapuanr 3
Ne Bormpoc Bapuantsl 0TBETOB
1. | Ecnu B cucTteMe JIMHEWHBIX anredpandeckux 1. CJIAY nHe umeer peuieHuit
ypaBHenuii (CJIAY) munop matpuiibl 4 paBeH 2. CJIAY umeeT MHOXKECTBO PELIEHUN
KOJINYECTBY IIEPEMEHHBIX N, TO: 3. CJIAY umeet eAMHCTBEHHOE PEICHHE
4. Henb3g ckazaTh, nmeer 1 CJIAY
pelieHue
2. | Pemmrs o6bikHOBeHHOe aubdepenmuansroe | 1. y(x) =(0; 2; 4; 12)
ypaBHeHHE 1-T0 moOpsiIKa: % y(x)=2-x* Ha 2.y(x)= (0; 2; 10; 28)
HHTEPBAIE:. X € [O; 3] ¢ maroM h=1 u HaYaIbHBIM 3.y(0 = (O’ 0 4 12)
ycnosueM  Y(0)=0 metomom Diiepa. 4.y(x) =(0§ 0 2 10)
3. | Kakoit meron wucnone3yercss s pemenus | 1. [aycca
CUCTEM JIMHEHHBIX anredpandeckux ypaBHEHHUH ¢ | 2. IPOTOHKU
MaTpuLen K03 pHLIIEHTOB TOJIBKO | 3. IPOCTBHIX UTEPALUI
TpPeXIUaroHaJIbHOTO BUA: 4. Bce NepeynCIeHHbIE METObI
4. | Ana peueHus OOBIKHOBEHHBIX | 1.root
nuddepennmanbabpix ypaBuenuit 8 SMathStudio | 2.1solve
CYIIECTBYET BCTPOCHHAS (DYHKIIUS: 3.0desolve




Ne Bormpoc Bapuantsl 0TBETOB

4.pspline

5. | O6sikHOBeHHOE aupdepenunansuoe ypaBuenue | 1. KBagparnunsim OJY
(O1Y), B xoTopoe BXOIuUT BTOpas mpousBojHas | 2. Hemunelineim OY
(YHKLINU OT OJHOHN MepeMEHHON, Ha3bIBACTCS: 3. Onnmuntuyeckum OY

4. OY 2-ro nopsiaka

6. | Jlano oObikHOBEeHHOE MU depeHITaTbHOE 1. y'(@)=2, Y(b)=p5,

y%aBHeHHe 2 rc3 HopsiiKa B 06H_I_CM BUJIE: 2. y(@)=£4, V(@)=4

y'(x)+ p(x)- Y'(x) +a(x) - y(x) = £(x) , rme x

usMensiercs ot a 10 b. C kakuMu HavaaIbHBIMU 3.y@=4, yb)=5

ycnoBHsAMHE 9T0 Oyzaer kpaesas 3anada 2-ro poxa? | 4. S =y(@)+Yy'(a), £, =yb)+y'(b)

7. | B KakoM U3 METO/I0B MCIIOJIb3YETCS JaHHAs 1. B MeTOIe TPaIUEHTHOTO CITyCKa

maTpuna’? Cof of o pEeIIeHHs CHCTEMbI HETMHEHHBIX
—+ =4 .. == YpaBHEHUH.
0%, OX, X, 2. B MeTojie HproTOHA pereHus: CucTeMbl
o, of, o, HENMHEHHBIX YPaBHEHMIA.
F'(X)=W(X)=|dx 0Ox, X, 3. B pa3HOCTHOM METOJIC PELICHHS
0OBIKHOBEHHOTO U (P epeHITMATBHOTO
ypaBHEHUs 2-T0 TopsiKka (KpaeBas
% of, of, 3a/1a4a).
| 0% OX, X, | 4. B meronie Pynre-Kyrra pemenus
0OBIKHOBEHHOTO U (P epeHITNATBHOTO
ypaBHeHus 1-ro nopsijika (3agada
Komm).
8. | KopeHb HENMHEHHOTO ypaBHEHMUSL: 1.[-1; 0]
f (X) =3+ x—x? orgenen va orpeske  [-1;3]. | 2- [1: 2]
[Tocne nByX uTepanuii Mo METOy JUXOTOMHH 3. [2;_ 3]
IPOMEKYTOK COKPATUTCS JI0: 4.10; 1]

9. | Jns xoadduimenTa qeTepMUHAITIN R? 1. msmensercs B quamnasone ot 0 mo 1.
CIpaBeJIMBO YTBEPXKICHHE (BBIOEpHUTE 2. UCTIONb3yeTCs Ui allPOKCUMHUPYIOIIHUX
HEIPaBUIILHOE): ¢dbyHkumii moboro Buaa (JIMHEHHAs,

JorapupmMuyecKas 1 T.n1.).
3. cBsi3aH ¢ KO PUITMEHTOM JIMHEHHON
HNapHOW KOPPesUH I' 3aBUCUMOCTBIO:
r’=R2,
4. npu R?=0 anmpokcuMupyromas
(GYHKIHSI COBMAIACT C y3JaMu
MHTEPHOJISIINH.
10. | O6sikHOBeHHOE MU dhepeHnnanbHOoe ypaBHEHHE | 1. METOIOM MPOTOHKH
2-T0 MOPSAJKA C HAYaJIbHBIMH YCIOBHAMH (3a/1a4a | 2. METOAOM IPaJUEHTHOTO CITyCKa
Kormim) MOXHO pemuTh: 3. pa3HOCTHBIM METOJIOM
4. myTeM CBEJICHHS K CUCTEME JIBYX
OOBIKHOBEHHBIX (D hepeHITnaTbHbIX
ypaBHEHMI IEPBOTO MOPSIKA
11. | [ns peuieHus: CUCTEMbl HEIMHEWHBIX ypaBHEeHU | 1. OObeIMHUTH BCE ypAaBHEHUS CHUCTEMBI B
metoioM HploToHa cHauana HeoOX0IUMO: OJTHO
2. Haiitu anTHrpagneHT GyHKITUN
3. BeiOpats mar o
4. OTnenuTh KOpHU
12. | biuskue (MOX0XHE APYT Ha Jpyra) METOIbI 1. 3eiinens nporoHku
2

pelIeHNs] HEJTMHEWMHOTO YpaBHEHUSI?

. "aycca u 0OpaTHON MaTPHITBI




Bonpoc

Bapuantsl 0TBETOB

[98)

. HeroToHa 1 mpOCTHIX UTEpaluii

4. Bce METO/Ibl MPUHITMITHAIILHO Pa3HbBIE
13. | IuddepennuanbHoe ypaBHEHHUE BHIA: 1. JudbdepeHnraibHpIM ypaBHEHUEM B
) ) YACTHBIX MMPOU3BOIHBIX
8_u 6_u -0 2. OObIKHOBEHHBIM (D PepeHIInATbHBIM
ox* oy’ Ha3bIBACTCS: ypaBuenuem (OJ1Y) 2-ro nopsjka
3. O/1V, pa3penieHHbIM OTHOCUTEIIBHO
MPOU3BOAHOMN
4. KBanmpataeiM ntuddepeHInanbHbIM
ypaBHEHUEM
14. | OAY 2-ro nopsiaka: 1. MeToaoM NMPOTOHKH
Y'(X)+ p(xX)-y'(X)+q(x)-y(x) = f(x) re X 2. Metoaom rpaeHTHOTO CIycKa
u3MeHsieTcs ot a jo b. HauansHblie ycaoBus: 3. Metoziom Hetorona
y'(8) = B, 1 y'(a) = /3, pemaetcs: 4. Pa3HOCTHBIM METOJIOM
15. | YMenbienue kodpduimeHTa o B METo1e 1. yMEHBIIEHUIO TOYHOCTHU PE3YyIbTATOB
TPaTUEHTHOTO CITyCKa JUISl PEIICHHS CUCTEMBI 2. HE BIMSET Ha CXOJUMOCTh METOJIa
HEJIMHEWHBIX ypaBHEHUN MPUBOINT: 3. yIy4IIEHUIO CXOAUMOCTH METOAa
4. yBEIMUYCHUIO KOJIMYECTBA HEOOXOAMMBIX
uTepalui s JOCTHIKEHHS 3alaHHOU
TOYHOCTH
16. y<i+l> _ y<i> +1(k1(x<i> | y<i>)+ 1. B Mmetone Pynre-Kytra
6 2. B metoxe Hrrorona
, kz{ o oh g ki x<i>, y<i> J i B METOJIE SISIMHCOHa
k2| XV =,y + + . B MeToJIe Diepa
®opmyna: 2 2
2.k3(x<i> AL y"+ k2lx, y© ]+
2 2
k4(x<i> +hy" + k3(x<i>, y<i>)))
UCTIOJIb3YETCS:
17. | B xakoMm U3 METOOB PEIICHUs CUCTEM TUHEHHBIX | 1. 0OpaTHON MaTpUIIBI
anredpanvyeckux ypaBHEHUHN CYHIECTBYET NPSIMOM | 2. IPOTOHKU
u oOpatHbIi x0a? 3. IPOCTHIX UTepauit
4. 3erigens
18. | Kakumu HE ObiBatoT nuddepeHnmanbabie 1. oOBIYHBIMU
ypaBHEHUA? 2. 17-ro mopsinka
3. B YaCTHBIX MTPOU3BOTHBIX
4. pa3peneHHBIMA OTHOCUTEIIEHO
MIPOU3BOAHOMN
19. | Jlnuna rpanuenta ¢pyukuuu f(X, y) onpenensiercs,

KaK:

L oy, Ay

oX oy

2_\/af(x,y)2+af(x,y)2

OX oy

oot (x,y) . 0o (x,y)

oXoy | oyox




Bonpoc

Bapuantsl 0TBETOB

OX oy

LAY A (xy)

20.

MoauduinupoBaHHBIN METO DHjiepa — 3TO:

pasa marom.

4. MeToJ1 CETOK.

1. MeTo, B KOTOPOM HCHOJIB3YIOTCS JBE
MIPOU3BOIHBIC (/1Ba HAIIPABJICHUS).
2. Metoa Dunepa ¢ yMEHbIICHHBIM B 2

3. MeToa, B KOTOPOM UCIOJIb3YETCSA
YeThIPE IPOU3BOIHBIX (HAIIPABJICHHUS).

Onucanue mnokasarejed M KpPUTEPHEB KOHTPOJIA YCIEeBAaeMOCTH,

ONMCaHMe LIKAJ
OLlCHUBAHUSA
6.3.1. Kputepuu o1eHoK MPOMe:KyTOUYHOI aTTecTanuu (3K3aMeHa)
Ounenka
IloporoBblii ypoBeHb YraybJeHHbIH IIpoaBuHyTHII
«@» OCBOEHM YPOBeHb OCBOEHUS YPOBeHb OCBOEHUS
(HEeyT10BJIETBOPHUTEIBHO) «3» «4» «S5»
(Y10BJ1€TBOPUTEJIHHO) (xopo1uo) (oTJIMYHO)

CryneHT He 3HaeT
3HAYUTENIBHON YacTH
Marepuaa, JoImycKaeT
CyIIIECTBEHHBIE ONNOKU B

CTyneHT moBEepXHOCTHO
3HACT MaTepHal
OCHOBHBIX Pa3/ielioB U
TeM y4eOHOi
JTUCITUTUINHBI, JOITyCKaeT

CTyneHT XopoIlo 3HaeT

MaTepua, TpaMOTHO U

II0 CYIIECTBY U3J1araer
€ro, JOoIycKas

CTyzneHT B IOJTHOM
00BEME 3HAECT MaTepHUall,
IPaMOTHO | 10
CYIIECTBY U3J1araeT ero,
HE JIONyCKas

HEKOTOpBIE HETOYHOCTHU B CYIIIECTBEHHBIX
OTBETaX Ha BOIIPOCHI HETOYHOCTH B OTBETE HA N
BOIIPOC OTBETE Ha BOMPOC. HETOYHOCTEH B OTBETE
Ha BONPOC
He ymeer Haxoauth Huorpa Haxoaut YBEpEeHHO HAXOAUT bezommboyHo HAXOIUT
peleHus: OOIBITNHCTBA peuieHus, peuieHus, peuieHus,
MPEAYCMOTPEHHBIX MPEAYCMOTPEHHbBIE NpeayCMOTPEHHbIE MpPEeAyCMOTPEHHBIE
MporpaMMoit 00ydeHus MporpaMMoii 00ydeHUs MIpOrpaMMoit 00ydeHus MpOrpamMmoin
3alaHUH 3alaHUN 3alaHuH o0OydeHus 3a1aHAil
BonbmmHCTBO IIpenycMmoTpenHsle IIpenycmoTpeHHbIe IIpenycmoTpeHHbIe
MIPETYCMOTPEHHBIX pOrpaMmoii 00ydeHUs porpaMMoii 00yueHus

IporpamMMoOit 00yUeHHUS
3a/1aHU HE BHITIOJIHEHO

3aJaHHA BBIIIOJTHCHBI
YAOBJICTBOPUTCIBHO

3aJaHus YCIICIIHO
BBITIOJTHCHBI

porpaMMoit 00yueHust
3aJ]aHus YCTICITHO
BBITIOJTHEHBI

Ilpumepnan wkana oyeHusanus 3HAHUIL 8 mecmosoil popme:

KosimuecTBO NpaBUJIbHBLIX O0TBETOB, % Ouenka
0-49 HeynosnersopurensHo
50-65 Y 10BIETBOPUTENBHO
66-85 Xopoiiio
86-100 OTin4yHO




6.3.2. OnucaHue MWKAJbI M KPUTEPUEB OLIEHUBAHUS /1JIs1 MPOBeeHUsI MPOMEKYTOYHOI
arrecranuu B popme 3alIUTHI KYPCOBOii padoThI
CTyIeHT BBINOJIHSAET KypCOBYIO paboTy B COOTBETCTBHH C TpapuKOM, MIPHUHATHIM Ha 3aceJaHUU Kadeaphl.
OreHKa MOKET OBITh CHIDKCHA 332 HECOOJIIOICHNE YCTAHOBJICHHOTO Kadeapoii rpaduka.

Ouenka
IIoporossrit Yriy0/1eHHbIH IIpoaBuHyTHIN
«2» (HeyoB.J1.) YPOBEHb 0CBOCHUA YPOBEHb OCBOCHUSA YPOBEHb OCBOCHHSI
«3» (ynoBJ.) «4» (xopomo) «5» (0TJIIMYHO)
CryneHr He Bermonann KypcoByto Beimoaam KypcoByto Beimonann kypcoByto
BBIIOJTHUII KYPCOBYIO paboTy ¢ omuOKaMu. paboTy ¢ HEKOTOPBIMU paboTy MOIHOCTHIO B
paboty B I1pu 3amuTe KypcoBoit HE3HAYUTEIbHBIMU COOTBETCTBHH C 33J]aHHEM
COOTBETCTBHH C paboOTHI IEMOHCTPHPYET OIIMOKaMH 1 Ha MIPOEKTUPOBAHHE.
3a7aHuEM. cnalbyro TEOPETUUECKYIO HETOYHOCTSIMH. [1pu 3ammTe KypcoBoit
He Bnageet HOJTOTOBKY. ITpu 3amuTe KypcoBoit paboThI IEMOHCTPHPYET
TEOPETHIECKUMHU [1pu penrenun 3a1ad, pabOTHI IEMOHCTPHPYET BBICOKYIO TEOPETHYECKYIO
3HAHUSAMH 110 IpeTyCMOTPEHHBIX XOPOIIYIO TEOPETHYECKYIO MOATOTOBKY.
n3y4aeMou porpaMMoit yueOHou IIOATOTOBKY. Ycenemno cripaBisiercs ¢
JTUCLIUTUTIHE. JUCLUIUIMHBI, TOMyCKaeT |  XOpOILO CIPABIISIETCS C pelIeHueM 3aj1ad,
Heob6xoxnmele HETOYHOCTH, pelreHreM 3aaad, IpeTyCMOTPEHHBIX
MIPaKTUYECKHUE CYIIECTBEHHBIC OLTHOKH. PEeNYyCMOTPEHHBIX MpOrpaMMoi y4eOHOH
KOMIIETCHLINY HE MporpaMMoi y4eOHOH JUCLIUIUINHEI.
c(OpPMHUPOBAHEI. JWCIIUIUIMHBIL.

7. YYEBHO-METOIUYECKOE U UH®OPMAIIMOHHOE OBECIIEYHEHHE

7.1 PekoMenayemasi JiuTeparypa

7.1.1 OcHoBHas quTEpaTypa

TUCHMUIIIAHBI

1. Konnaes B./l. Uucinenubie MeTOIBI U IporpaMMupoBanue : yaed. mocodue / B./l. Konnaes ;
nox pen. npod. JL.I. Iarapunoit. — M. : U] «®OPYM» : UHOPA-M, 2017. — 336 c. : ui1. —
(TTIpodeccuonansHoe oOpazoBanue). http://znanium.com/catalog.php?bookinfo=672965

2. Yucnennsle MeTobl. [IpakTikyM : yuel. mocobue / A.B. [Tantenees, U.A. Kynpssuesa. — M.
: UHOPA-M, 2017. — 512 c. — (Bricuiee obpazoBanue: bakanaspuar)

http://znanium.com/catalog.php?bookinfo=652316

7.1.2 lonoJHUTeIbHAS JJUTEPATypa

1. 3anu3nsk, B. E. Teopus u npakTuKa 1o BEIYMCIUTENLHOW MaTeMaTHKe [ DJIeKTPOHHBIH pecypc]
: yue6. mocobue / B. E. 3amm3nsk, I'. U. lllenanosckas. - Kpacunosipck :Cub. denep. ya-1, 2012. - 174 c. -

ISBN 978-5-7638-2498-8 http://znanium.com/bookread2.php?book=441232

2. [TanTuna, . B. BeraucnurensHas MaTreMaTrka [ DJIeKTpOHHBIH pecype] : yueOnuk / . B.
[Tantuna, A. B. CuUHUyKOB. - 2-€ u3., nepepad. u jgoim. - M.: MOITY Cuneprus, 2012. - 176 c. -
(YuuBepcurerckas cepus). - ISBN 978-5-4257-0064-3 http://znanium.com/bookread?2.php?book=451160

3. Pemienue 3ajau BBIYMCIUTEILHON MaTeMaTUKH C UCIIOJIb30BAaHUEM S3bIKa IPOrPaMMHUPOBAHUS
nakera MathCad/Tpommunal .B. - HoBocu6.: HI'TY, 2009. - 86 c.: ISBN 978-5-7782-1283-1

http://znanium.com/bookread2.php?book=546391

4. YnucneHHbIe METOIBI B MaTeMaTHUECKOM MojienupoBanuu: Yd. oc./ H.I1. CaBerkoBa u ap. - 2
U3, uct. u joi. - M.: APTAMAK-ME/IUA: UTHOPA-M, 2014. - 176 c.: 60x90 1/16. - (ITpukiamHast
MareMartuka, nHpopmaruka, nHpopmaril...). (0) ISBN 978-5-00024-019-9, 400 k3.

http://znanium.com/catalog.php?bookinfo=455188

7.1.3 YueOHO-MeTOANYECKOE o0ecIedeHue

1. MeToauieckue yKa3aHus K caMOCTOsATeNbHOU padore: http://ior.spmi.ru/?xz-665
2. Meroandeckne yka3aHHs K BBIMTOJHEHHIO KYpCcOBO paboTsr: http://ior.spmi.ru/xz-667



http://znanium.com/catalog.php?bookinfo=672965
http://znanium.com/catalog.php?bookinfo=652316
http://znanium.com/bookread2.php?book=441232
http://znanium.com/bookread2.php?book=451160
http://znanium.com/bookread2.php?book=546391
http://znanium.com/catalog.php?bookinfo=455188
http://ior.spmi.ru/xz-667

3. [IporpaMMHBbIe POYKTHl B MaTEMaTHUYECKOM MOJIETUPOBaHUH. MeToinyecKkue yKa3aHus s
cTyneHToB OakanaBpuara HanpasieHus 21.03.01. coct.: beikoBa O.I'., AugpueBckas A.A. CaHKT-
[TerepOypr, PULL CIIT'Y, 2018, 53 c.

7.2 Ba3bl JaHHBIX, YJIEKTPOHHO-0M0JIHOTEeYHbIE CHCTEMbl, HH(POPMALMOHHO-CIIPABOYHbIE U
NMOUCKOBbIE CHCTEMBI

1. Espomeiickas nudposas 6udnuoreka Europeana: http://www.europeana.eu/portal

2. Koncynprantlliroc:  cnpaBoYHO-TIOMCKOBass ~ cHCTeMa  [DJEKTPOHHBIA — pecypc]. -
www.consultant.ru/

3. HubopmanmoHHO-M3AaTENbCKUN IICHTP MO T€OJIOTUU M HEIPOIOJIb30BAHUI0 MHHHUCTEPCTBA
IPUPOAHBIX pecypcoB U 3kosorun Poccuiickoir @Penepanuun - OO0 "TEOMHO®OPMMAPK":
http://www.geoinform.ru/

HudopmarmonHo-aHaauTHUECKHiA 1IeHTp «Munepam»: http://www.mineral.ru/
Muposas uudponas oubnuotexa: http://wdl.org/ru

Hayunas anekrponnast 0ubimoteka «Scopusy: https:// www.scopus.com
Hayunas snekrponnast 6ubnuoteka ScienceDirect: http://www.sciencedirect.com
Hayunas snexkrponnas 6ubnmoreka «eLIBRARY»: https://elibrary.ru/

[Topran «'ymanutapHoe oobpazoBanue» http://www.humanities.edu.ru/

10 ®enepanbHblii mopran «Poccuiickoe odpasoBanue» http://www.edu.ru/

11. denepanbHoe xpanwnuile «EauHas kosuiekuus HUGPOBBIX 00pa30BATENBHBIX PECYPCOBY
http://school-collection.edu.ru/

12. Tlouckosie cuctemsl Yandex, Rambler, Yahoo u np.

13. DnexkrpoHHO-OHONIHOTEYHAS cucTema U3J1aTENIbCKOIO LEHTpa «Jlanb»:
https://e.lanbook.com/books

14. Dnextponnass  Oubnmoreka  Poccumiickoit  ['ocymapcrBennoit  bubmuoreku  (PI'B):
http://elibrary.rsl.ru/

15. DnexrponHas 6ubnuoTexa yueOHUKOB: http://studentam.net

16. DnexrponHo-6ubMHOTEuHAs cucTeMa «9BC FOPAMT»: www.biblio-online.ru.

17. Dnextponnass Oubmmoreunass cucrema «HarmonanpHb HHUPPOBON pecypc «PyKOHT»»:
http://rucont.ru/

18. DmextpoHHO-OMONMHMOTEUHAst cuctema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJIMHBI

8.1 MaTepl/IaJII)HO-TeXHI/[‘-leCKOE OCHaAIICHHUE ay)mTopm‘fl

©CoNo O~

Ay}II/ITOPI/IH AJIA IPOBEACHUS JIEKITMOHHBIX 3aHATHH

128 nocadounvix mecm

OcHameHHOCTh: MynbTHMEANIHHAsS YCTAaHOBKAa C aKyCTH4ecKod cucremMod — 1 mrt. (B T.4.
MYJIBTUMEIUHHBIA TPOEKTOP — 1 IIT., MPOEKIIMOHHAS annapaTypa: HCTOYHHK OecriepeOOHOro MUTaHus —
1 wr., 3kpad — 1 mT., MOHUTOP — 1 WT., KOMIBIOTEP — 1 IIT.), BO3MOXKHOCTB JT0cTyNa K cetn «HTepHeTY,
CTYJN JUIst CTyAeHTOB — 128 miT., Kpecio npemnoxaBarens — 1 mT., cron — 65 mT., mepeHocHast HacTOJIbHAsS
TpuOyHa — | 1IT., JOCKAa HACTCHHAs! MArHUTHO-MapKepHasi — 2 IIT., TUIaKaT B paMKe HACTEHHBIH — 9 TmT.

[lepeuenp JHMIIEH3MOHHOTO MporpaMmHoro obecrneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTuBuMpycHOe mporpammuoe obOecrieueHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacnpoctpansemoe I10), Foxit Reader (cBobOoaHO
pacnpoctpansiemoe [10), SeaMonkey (cBobomno pacmpocrpansiemoe [10), Chromium (cBoGogHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpoctpansiemoe [10), doPDF
(cBoOomHO pacmnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboaHo pacmpoctpansemoe I10), XnView (cBoboaHo pacmpoctpansemoe [10), K-Lite
Codec Pack (cBoboaHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

64 nocadounvix mecma

OcHaieHHOCTh: MynbTUMEIUNHBIA MPOEKTOP — 1 INT., MPOEKIMOHHAs anmnaparypa: HUCTOYHUK
OecniepeboitHoro mutanus — 1 mT., 3kpad — 1 mT., HOyTOYK - 1 mT., (BO3MOXHOCTh JOCTyNa K CETH
«aTepHeTY), cTOlKa MOOMIIBHAS — 1 mIT., CTYN AMs CTyAeHTOB — 64 mIT., Kpecio npenojasareis — | mr.,


http://www.geoinform.ru/
http://www.mineral.ru/

cTou - 33 1IT., MepeHOCHAast HAacTONIbHAS TpHOyHa — 1 mT., JocKa Oenasi HacTeHHasi MarHUTHO-MapKepHast —
1 wrT., nIaKaT B paMKe HaCTEHHBIN — 4 IIIT.

[lepeuens aMIIEH3MOHHOrO mporpammHoro obecmeuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpammuoe obecncuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoGoaHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpocrpansemoe I[10), Chromium (cBoGoaHO
pactpoctpansiemoe I10), Java Runtime Environment (cBoGomno pacmnpoctpansemoe [10), doPDF
(cBobomHO pacmpocrpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboaHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacmnpoctpansemoe [10), K-Lite
Codec Pack (cBo6oauo pacmpoctpansiemoe 110), FAR Manager (cBoboano pacrnpoctpansemoe I10).

60 nocadounvix mecm

OcHameHHOCTh: MyInbTHMEIUHHBIA MPOEeKTOp — 1 IIT., MPOCKIMOHHAS anmnapaTypa: UCTOYHHK
OecniepeboitHoro nmuranus — 1 mr., skpad — 1 wT., HOYTOyK - 1 mT., (BO3BMOXXHOCTH AOCTyNa K CETH
«MHTepHeTY), cTolKa MOoOWIbHAS — 1 miT., cTyn st cryaeHToB — 60 miT., Kpecio npenogasaresst — 1 mr.,
ctoi - 31 wT., nepeHocHast HacToJbHas TpUOyHa — | mT., 1ocKa Oenast HaCTeHHAss MarHUTHO-MapKepHas —
1 wrt., Tocka o Mea — 1 1IT., IIaKaT B paMKe HAaCTEHHBIN — 3 IIT.

[lepeueHp JHMIIEH3MOHHOTO MporpaMmmHoro obecrneuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpaMmmuoe odecnicueHue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacnpocrpansemoe I10), Foxit Reader (cBoboaHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe [10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacnpoctpansiemoe I[10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboaro pacmnpoctpansemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-Lite
Codec Pack (cBoboHo pacmipoctpansiemoe [10), FAR Manager (cBoboano pacripoctpansemoe I10).

56 nocadounvix mecm

OcHaleHHOCTh: MyNbTUMEIUHHBIA MPOSKTOp — 1 IIT., POCKIUOHHAS ammaparypa: UCTOUYHHK
6ecniepeboitHoro nuranus — 1 mr., skpad — | mt., HOyTOyk — 1 mT., (BO3MOXHOCTb JOCTYyNa K CETH
«HTepHeT»), croiika MoOMIbHAS — 1 IT., CTYJ AJA CTyA€HTOB — 56 WIT., Kpecio npenojasarens — 1 mrT.,
cToi — 29 mIT., MepeHOCHass HACTOJIbHAsT TPUOyHa — | IIT., TOCKa HACTEHHAs MarHUTHO-MapKepHas —
1 wit., IuIakat B paMKe HaCTEHHBIN — O IIT.

[lepeueHb nHIEH3MOHHOrO mHporpamMmuoro obecnedenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CoreIDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, antusupycHoe nporpammuoe obecrieuerue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacnpoctpansemoe I10), Foxit Reader (cBobGoaHO
pacnpoctpansiemoe [10), SeaMonkey (cBobomno pacmpocrpansiemoe [10), Chromium (cBoGogHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpoctpansiemoe [10), doPDF
(cBoOomHO pacmnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBo6oaHo pacmpoctpansiemoe [10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite
Codec Pack (cBobomHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansiemoe I10).

52 nocaodoynvix mecma

OcHaieHHOCTh: MyJabTHMEIUHHBIA MPOEeKTOp — 1 WIT., MPOEKIMOHHAS ammaparypa: UCTOYHUK
6ecriepeboitHoro nuraHus — 1 mT., skpan — 1 mr., HOYTOyK — 1 wWT., (BO3MOXKHOCTh JIOCTYIa K CETH
«MaTepHETY), CTOMKA MOOMIIbHAS — 1 IIT., CTYJ AJIst CTYAGHTOB — 52 WIT., KPecio npenojaasaress — 1 mr.,
cTonl — 26 mT., MepeHOoCHass HAacToJbHAs TpuOyHa — | mIT., JOCKa HAaCTEHHAsh MarHUTHO-MapKepHas —
1 mwT., n1akat B paMke HACTEHHBIN — S HIT.

[Tepeuens aMIIEH3MOHHOTO mporpammHoro obecmeuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpaMmmuoe obecnicueHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacmpoctpansemoe I10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpocrpansemoe I[10), Chromium (cBoGoaHO



pacmpoctpansiemoe I10), Java Runtime Environment (cBo6omno pacmpoctpansemoe I10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsiemMoe
I10), Inkscape (cBobomHo pacmpoctpansemoe I10), XnView (cBoboaHo pacmpoctpansemoe I10), K-Lite
Codec Pack (cBoboaHo pactpoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansiemoe I10).

AyIuTOpPUHM 1JIs1 IPOBeAeHUs JIAa0OPATOPHBIX 3aHATHI

16 nocadounvix mecm

OcHaieHHOCTh: CTOJI KOMIBIOTEPHBIH /ISl CTYIeHTOB (TUM 4) - 3 MIT., CTOJI KOMITBIOTEPHBIN IS
CTYAEHTOB (THUII 6) - 2 IIT., CTOJ KOMIBIOTEPHBIN I CTYAEHTOB (TUN 7) - 1 mIT., Kpecio npenogaBaTes
(ceTka, mBeT uYepHBIM) - 17 mT., JOCKa HamojbHas MOOWJIbHAs Oeiasi MarHUTHO-MapKepHas
«Magnetoplany» 1800MM*1200mMMm - 1 mit., MmoHoOs0k Lenovo M93Z Intel Q87 - 17 wit., (BO3MOXHOCTb
nocryna K cetd «MHTepHeTY), Iiakar - 5 miT.

[lepeueHp JIHMIIEH3MOHHOTO IporpaMmHoro obecneuenusi: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus; CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nporpaMmMmuoe odecnicuenue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacnpocrpansemoe I10), Foxit Reader (cBoboaHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe [10), Chromium (cBoGomaHO
pacopoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacnpoctpansiemoe I[10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboamo pacmnpoctpansemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-Lite
Codec Pack (cBobomuo pacmpocrpansemoe I10), FAR Manager (cBoGoano pacmnpoctpansemoe [10),
Cisco Packet Tracer 7.1 (cBobGomno pacnpoctpansiemoe I10), Quantum GIS (cBoGOgHO
pacupoctpansiemoe I10), Python (cBobomno pacmpoctpansemoe I10), R (cBoboaHO pacmpoctpaHsiemoe
I10), Rstudio (cBobGonno pacmpoctpansemoe [10), SMath Studio (cBoGoano pacmpoctpansemoe I10),
GNU Octave (cBobonuo pacnpoctpansemoe [10), Scilab (cBoboano pacmnpocrpansemoe I10).

8.2 Ilomemenue AJ1sl CAMOCTOATETbHOI PadoThI

1. OcHamieHHOCTh TOMEIIEHUs IS CaMOCTOSITeNbHOM paboThl: 13 mocagounbix mect. CTynm —
25 mr., cToa — 2 IT., CTOJ KOMIBIOTEPHBIH — 13 mT., mKad — 2 ImT., JOCKa ayIUTOpHAsi MapKepHas —
1 mr., APM yuebnoe IIK (Monutop + cucremusiii 6mok) — 14 mrt. octyn k cetu «MHTepHeT», B
JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEpCUTETA.

[lepedeHsr JUIIEH3MOHHOTO MporpamMmMHoOro obecmedeHusi: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTuBHpycHOe mporpamMmmHoe obecredeHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacnpoctpansemoe I10), Foxit Reader (cBobOoaHO
pacnpoctpansiemoe I10), SeaMonkey (cBobGoano pacmnpoctpansiemoe I10), Chromium (cBoGomHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrtpansiemoe [10), doPDF
(cBoboOHO pacmpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboaHo pacmpoctpansiemoe I10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite
Codec Pack (cBobomHo pacmipoctpansiemoe [10), FAR Manager (cBo6oaHo pacnpoctpansemoe I10).

2. OcHaIIEHHOCTh MTOMEIIECHUS JIJIT CAaMOCTOSITEITbHON paboThl: 17 mocamounsix Mect. Jlocka ais
nuchbMa MapkepoM — 1 mT., paboune MecTa CTyneHTOB, obopynoBanuble IIK ¢ moctymom B ceTh
VYuuepcurera — 17 mt., MynpTuMeanitHbil npoektop — 1 mr., APM npenonaBarenst mist paboTsl C
MyJabTUMeHa — | mT. (CUCTEMHBIN OJI0K, MOHUTOPHI — 2 IIT.), croi — 18 mrT., cryn — 18 mt. doctyn k
cetn «IHTEpHETY, B AIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepeueHs AMIIEH3MOHHOTO TporpaMMHOro obOecmnedenus: Microsoft Windows 7 Professional;
Microsoft Windows XP Professional; Microsoft Office 2007 Professional Plus, anTuBHpycHOE
nporpammHoe obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBoGomHo pacmpoctpansiemoe [10),
Foxit Reader (cBoGomno pacmpoctpansiemoe I10), SeaMonkey (cBoGoano pacmpoctpansiemoe I10),
Chromium  (cBobogno pacmpoctpansemoe [10), Java Runtime Environment (cBoGomnO
pacmpoctpansiemoe [10), doPDF (cBoboano pacrnpoctpansiemoe I10), GNU Image Manipulation Program
(cBoOOmHO pacmpoctpansemoe I10), Inkscape (cBobomHo pacmpoctpansemoe [10), XnView (cBo6oaHO
pacmpoctpansiemoe I10), K-Lite Codec Pack (cBobomno pacmpocrpansemoe I10), FAR Manager
(cBoboaHO pacnpoctpansemoe 110).



8.3 IlomemeHus 1JIA1 XpaHEeHHUsI U MPOPUIAKTHIECKOT0 00CIY:KMBAHUS 000PY10BaAHMS

1. LleHTp HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA U CPEICTB OOYUCHHUS:

OcHallleHHOCTb: MEPCOHAIbHBIA KOMIBIOTEp - 2 WT. (AocTyn K cetu «MHTepHEeT»), MOHUTOp -
4 mT., ceTeBOW HAKONMUTENb - | INT., UCTOYHUK OecrepeOOWHOr0 THTAaHUS - 2 INT., TEJICBU30p
wia3MeHHblii Panasonic - 1 mT., Touka Wi-Fi - 1 mT., masspHas craHius - 2 MmT., Apeib - S5 MIT.,
nepdopartop - 3 mT., HAOOp MHCTPYMEHTa - 4 MIT., TECTEp KOMIIBIOTEPHOH ceTH - 3 IIT., OaJUIOH CO
CKaThIM Ta30M - | IIT., MacTa TeIIONpoBoIHAsA - 1 mT., mbliecoc - 1 mIT., paAMOCTaHIMS - 2 MIT., CTOJ —
4 mt., TyMOa Ha KoJIeCHKax - | IT., MOJCTaBKa Ha KoJiecukax - 1 mrT., mkad - 5 mT., Kpecio - 2 mT.,
nectanna Alve - 1 mr.

[Tepeuens aMIIEH3MOHHOrO mporpammHoro obecmeuenus: Microsoft Windows 7 Professional,
Microsoft Office 2010 Professional Plus, antuBHpycHoe mporpammHoe obOecrneucHue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacnpoctpansemoe I10), Foxit Reader (cBobomHO
pacrpoctpansiemoe I10), SeaMonkey (cBoGoxno pacnpoctpansemoe [10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacnpocrtpansiemoe I[10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboamo pacmnpoctpansemoe I10), XnView (cBob6oano pacnpoctpansemoe I10), K-Lite
Codec Pack (cBoboaHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

2. lleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHI U CPEICTB O0yUCHHS !

OcHameHHoCTh: CTON - 5 MT., CTyad - 2 MWT., Kpeciao - 2 mr., mKad - 2 ImT., MepcoHaTbHBIN
KoMIploTep - 2 mT. (moctyn k cetu «MHTepuer»), mMonutop - 2 mT., MOY - 1 mr., Tecrep
KOMITBIOTEPHOM ceTH - | 1IT., GaJUIOH CO CXKATHIM Ta30M - | HIT., IIypymoOBepT - 1 miT.

[Tepeuens IMIIEH3MOHHOrO mporpammHoro obecmeuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBHpycHOe mporpammuoe obOecrneucaue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacnpocrpansemoe I10), Foxit Reader (cBobomHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacmpoctpansiemoe I[10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboaro pacmpoctpansemoe I10), XnView (cBob6oano pacnpoctpansemoe I10), K-Lite
Codec Pack (cBoboHo pacmipoctpansiemoe [10), FAR Manager (cBoboano pacripoctpansemoe I10).

3. LleHTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI U CPEIICTB O0YUCHUS:

OcHaleHHOCTh: CTON - 2 IIT., CTyd - 4 mT., kpecno - 1 wT., mKkad - 2 mT., NEPCOHAIbHBIN
koMmbroTep - 1 wT. (goctym k certn «MHTepHeT»), BeO-kamepa Logitech HD C510 - 1 mwir., kKon0HKH
Logitech - 1 wr., Tectep komnbroTepHO# ceTr - 1 wT., Apenb - 1 wr., TenedoH - 1 mr., Habop PYUHBIX
WHCTPYMEHTOB - 1 MIT.

[lepeueHp JHMIIEH3MOHHOTO MporpaMmHoro obecrneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTuBuMpycHOe mporpammuoe obOecrieueHue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacnpoctpansemoe I10), Foxit Reader (cBobGoaHO
pacnpoctpansiemoe [10), SeaMonkey (cBoGomno pacmpocrpansiemoe I[10), Chromium (cBoGogHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpoctpansiemoe [10), doPDF
(cBoOomHO pacmnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBo6oaHo pacmpoctpansemoe [10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite
Codec Pack (cBoboHo pactipoctpansiemoe [10), FAR Manager (cBo6oano pacnpoctpansemoe I10).

8.4 JIunieH3MO0HHOe MPOrpaMMHoe o0ecredyeHune
1. Microsoft Windows 7 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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