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1 OBIIASI XAPAKTEPUCTHKA PABOYEN IPOTIPAMMBI YUEBHOM JTUCIUILIMHBI
«MOIJEJUPOBAHHUE TEXHOJIOI'MYECKUX ITPOLHECCOB»

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

PaGouass mporpamMMa y4eOHOW AUCUUIUIMHBI «MOJENIUPOBaHUE TEXHOJIOTHYECKHX IPOLIECCOBY
SIBJIICTCSL YaCThIO MPOTPaMMBI IMOJATOTOBKH CIHEIMAIMCTOB CPEIHETo 3BeHa o cneruanbHoctn 15.02.14
OcHaiieHue cpeicTBaMyd aBTOMATU3allMK TEXHOJOTHYECKHUX MPOILIECCOB U MPOU3BOJACTB (110 OTPACIISIM).
Pabouas mporpamma coctaBieHa Juist O9HON (POPMBI O0YICHHSI.

1.2 MecTO AUCHUILUIMHBI B CTPYKType NPOrpaMMmbl MOATOTOBKH CHENUATHCTOB CpPeIHEro
3BeHa

VYuebnas aucuuiuiiHa — «MoOJAENMpPOBaHWE  TEXHOJOTMYECKHX  IPOIECCOB»  OTHOCHUTCS K
obwenpogheccuonanvbHulll y4eOHOMY ITUKITY.

OcBoeHnio y4eOHOH AWCIHMILTMHBI MPEANIECTBYET M3yUeHHE y4eOHBIX AMCUUIUIMH: Maremaruka,
Nndopmaruka, Unxenepuas rpaduka, Beenenue B crennaibHOCTb.

Jucunmmna «MoaenrpoBaHrie TEXHOJIOTUYECKUX MPOIECCOB)» SBISIETCS MPEANISCTBYIOIEH IS
W3YYEHHUS CICAYIOMIHNX yYeOHBIX TUCHUIUIUH, TPOPECCHOHATBHBIX MOTYJICH:

- OIILL.06 Iporpammuposanue YITY i aBTOMaTH3MPOBAHHOTO 000PYIOBAHUS;

- OIIL.11 CAIIP TexHOJIOTHYECKHX MPOLECCOB U HH(DOPMAIMOHHBIE TEXHOJOTHH B
podecCHOHATEHOM NI TEIILHOCTH;

- [IM.01 Pa3paGoTka W KOMIBIOTEpPHOE MOJEIMPOBAHHE DJIEMEHTOB CHUCTEM aBTOMATHU3AIMH C
YUETOM CTIeUU(UKHA TEXHOJIOTHUECKUX MPOIECCOB.

1.3 Heap n niianupyemblie pe3yJibTaThl 0CBOCHUS AN CHMIIJIMHbBI:

ConepxaHue JAUCUUIUIMHBI OPHUEHTHPOBAHO HAa MOJrOTOBKY OOYYalOLIMXCS K OCBOCHMIO
npoeCCUOHATIBHBIX ~ MOIYJeH MpOrpaMMbl IMOJATOTOBKM  CHELMAIMCTOB CPEIHEro 3BEHa 10
CHELMAIbHOCTH U OBJIAJICHUIO CJIEAYIOIUMHU OOIMMH U TPO(HECCHOHATIBHBIMU KOMITETEHIUSMMU:

I1K 1.1. OcymiecTBIATh aHATU3 UMEIOIINXCS PEIIEHUH ISl BBIOOpA MPOrpaMMHOT0 00ecriedeHus s
CO3/1aHUS U TECTUPOBAHMSI MOJEIU 3JIEMEHTOB CUCTEM aBTOMATU3allMK HA OCHOBE TEXHUYECKOIO 3a/IaHus;

IIK 1.2. Pa3pabaTbiBaTh BUPTYaJbHYIO MOJEIb 3JEMEHTOB CHUCTEM AaBTOMATH3allMM Ha OCHOBE
BBIOPAHHOTO MTPOTPAMMHOI0 00ECIIEUEHUS U TEXHUYECKOTO 3a/1aHus;

IIK 1.3. IlpoBoauTh BHUPTyaJlbHOE TECTUPOBaHHE pPa3pabOTAHHOM MOJENN 3JIEMEHTOB CHCTEM
aBTOMATHU3ALMU JUIS OLIEHKU (YHKIIMOHATbHOCTH KOMIIOHEHTOB.

OK 01 BeiGupath crocoObl penieHus 3ajaad npopeccuoHaIbHON NesTeIbHOCTH, PUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02 OcyuecTBiiTh IMOMCK, aHAIM3 W UHTEPOpPETAlMI0O HHPOpPMAIUK, HEOOXOTUMOHN JUis
BBITIOJTHEHUS 33/1a4 PO eCCUOHAIbHON HAIIPaBIEHHOCTH;

OK 03 [TnanupoBaTh ¥ peaan30BbIBaTh COOCTBEHHOE NMPO(ECCHOHAIBHOE U IMYHOCTHOE PA3BUTHE;

OK 04 PaGorath B KOJIEKTHBE M KOMaHAe, 3(PPEeKTUBHO B3aUMOAEWCTBOBAaTH C KOJIJIEraMu,
PYKOBOJCTBOM, KJIMEHTAMH,

OK 05 OcyuiecTBisiTh YCTHYIO U NMHUCbMEHHYIO KOMMYHHUKAIMI0 HAa TOCYJAPCTBEHHOM SI3bIKE C
y4eToM TpeOOoBaHMH 0COOEHHOCTEH COLMATBHOTO U KYJIbTYPHOTO KOHTEKCTA,

OK 06 IlposBiTh TIpaXxAaHCKO-MATPUOTHYECKYIO TO3MIUI0, JAEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAJUIIMOHHBIX OOIIEUEIOBEUECKUX LIEHHOCTEH;

OK 07 CopnelicTBOBaTh COXPAHEHHIO OKpY’Kalollled cpenpl, pecypcocOepekeHunto, 3(h(eKTUBHO
B3alMO/ICIICTBOBATDH B YPE3BbIYANHBIX CUTYALIUSIX;

OK 08 Hcnonws3oBath cpeactBa (GU3NYECKON KYJIBTYPHI ISl COXPAHEHUSI U YKPEIUICHUS 3JI0POBhS B
nporecce Npo(hecCHOHAIBHOM JAEATENbHOCTH U TOAJEPKaHHs HEoOXOIMMOro YpOBHS (PHU3HUECKOU
HOJIrOTOBJICHHOCTH;

OK 09 Hcnonbs3oBaTh HHPOPMALMOHHbBIE TEXHOJIOTHH B MPO(ECCHOHATBHON IEATEIbHOCTH.



Koo IIK/ OK

Ymenu

3nanusn

IIK1.1-1IK 1.3,
OK 01 - OK 09.

V1. ucnonb30BaTh OCHOBHBIE
YHCJICHHBIE METO/Ibl PELICHHS
MaTeMaTHYECKHX 3a]1ad;

VY2. pa3pabaTbIBaTh aNTOPUTMBI U
HPOTPaMMBI IJIs1 PEILEHUS
BBIYUCITUTEIBHBIX 327124,

YUYUTHIBast HEOOXOIUMYIO TOUHOCTh
MOJIy4aeMOr0 pe3yJIbTaTa,;

V3. moxpOuparh aHATUTHIECKUE METOBI
HCCIIEIOBAHUS MaTEMAaTHIECKUX
MOJEIIei;

V4. ucnonap30BaTh YUCICHHBIE METOBI
HCCIIEIOBAHUS MATEMAaTHIECKUX
MoJeIIei;

Y01.1 pacrio3HaBaTh 3a1a4y W/WIN
po0JieMy B po(eCCHOHATBHOM H/HITH
COLIMAITEHOM KOHTEKCTE;

VY01.3 onpenenars 3Tanbl pelICHUs
3aJauy;

VY01.4 BoIsBIIATE ¥ 9PPEKTUBHO UCKATD
nH(GOPMAITHIO, HEOOXOTUMYIO IS
peleHus 3a1a4y W/UIi IpodIeMbl;
VY01.5 cocTaBisITh TJ1aH JACHCTBUH;
Y01.6 onpenenuTh HEOOXOIUMBIC
pecypcsl;

Y01.8 B1aneTs akTyaTbHBIMUA METOIAMHU
paboThI B PO eCCHOHATILHOW U
CMEXKHBIX cepax;

V01.11 oueHuBars pe3ynabTar u
IIOCJIEICTBUSL CBOUX JIEUCTBHUI
(caMOCTOSATENBFHO WU ¢ TIOMOLIBIO
HaCTaBHHKA);

Y02.1 onpenenarts 3ama4uu AJIs IOMCKA
WHpOpMAITUH;

¥Y02.2 onpenensiTh HEOOXOUMBIC
HCTOYHUKHU HH(OpMAIINY;

¥02.3 mraHupoBaTh NPOIECC ONCKA;
Y02.4 cTpyKTypHpOBaTh NOITy4aEMYIO
WH(POPMAITHIO;

¥ 02.6 onleHBaTh MPAKTUIECKYIO
3HAYMMOCTh PE3yJIbTaTOB IIOMCKa,
VY03.1 onpenensaTh aKTyaJIbHOCTh
HOPMAaTUBHO-TIPABOBON JOKYMEHTALUH
B IpoecCHOHATLHOH JIeSITeIbHOCTH;
¥ 03.2 npUMEeHATb COBPEMEHHYIO
HaY4HYIO TPO(ECCHOHANBHYIO
TEPMHUHOJIOTHIO;

¥ 03.3 onpenensaTs U BEICTpauBaTh
TPaeKTOPUH MPOPECCHOHATEHOTO
pPa3BUTHSA U caMOOOPa30BaHUS;

VY04.2 B3aumMoieiicTBOBATE €
KOJIJIETaMH, PyKOBOJICTBOM, KJIMEHTaMU
B X0Ji¢ MpoheCcCHOHATBHON
NeSITEeNbHOCTY;

Y04.5 nucnons3oBarb

31. 0CHOB MaTEeMaTHYECKOIO MOAETIUPOBAHUS
IIPY IPOEKTUPOBAHUN TEXHOJOTHUECKUX
MPOIIECCOB

MEXaHO000paOOTKH U COOPKH M3IENNi
MAaIIMHOCTPOCHHUS;

32. MeTOAMKH pa3pabOTKH FEOMETPUYSCKUX
MoJienel qetaneld 1 cOOpPOUHBIX EAMHUI Ha
OCHOBE 4EpTEXKa;

33. OCHOBHBIE IPUHIMITBI TOCTPOCHUS
MaTeMaTHYECKUX MOJIENICH;

34. OCHOBHBIE TUIIBI MATEMAaTHUECKUX
MoJeIIeit;

35. MeToaMKH pacuéTa napaMmeTpoB
TEXHOJIOTHUYECKHX MPOLECCOB C IIOMOIIBIO
MoJelell JUCKPETHOM MaTeMaTrKy;

36. nopsiika cOopa U aHaJIN3a UCXOIHBIX
WHPOPMAIIMOHHBIX JaHHBIX;

301.1 axTyanpHBII podeccHOHATBHBIN 1
COLMANIbHBIN KOHTEKCT, B KOTOPOM
MPUXOAUTCS PadOTaTh U KHUTB;

301.3 ocHOBHBIE HCTOYHUKY UHPOPMAITIH U
pecypchl sl peleHts 3a1a4 U npooJieM B
po(heCCHOHATBHOM H/HJTU COIIMAIbHOM
KOHTEKCTE;

301.4 ctpykTypy IJ1aHa AJsl PELICHUS 3a1a4;
301.6 MeToab! paboThI B TPO(HECCHOHATHHOM
U CMEXHBIX cepax;

301.7 anroput™mBbl BEIIOTHEHUS padoT B
npodecCHOHAIBHON M CMEKHBIX 00JIaCTIX;
301.8 mopsI0K OLIEHKH Pe3yIbTaTOB
perenns 3aaa4 npogeccuoHaIbHON
JeSITeIbHOCTH;

302.1 HoMeHKIaTypa HHPOPMAIIMOHHBIX
WUCTOYHUKOB MPUMEHIEMBIX B
npodecCHOHAIBHON e TeIbHOCTH;

302.2 npuemMsbl CTPYKTYPHUPOBAHHS
WHPOPMAIIH;

302.3 dhopmar ohopmiieHHs pe3yNbTaTOB
novcka uHpopMauuy;

303.1 cogepxanue akTyaabHOW HOPMATUBHO-
MIPaBOBOM TOKYMEHTALUH;

303.2 coBpeMeHHas Hay4YHasl U
npodeccnoHanbHas TEPMHUHOIIOT U,

303.3 BO3MOXHBIE TPACKTOPHH
npo¢ecCHOHANBHOTO Pa3BUTHS U
camMo00pa30BaHus;

303.5 0oCHOBBI HCCIIEA0BATEIbCKOM
JEeSITeIbHOCTH;

304.3 3HaUMMOCTh YCTaHOBIICHUS U
MOJIePKaHHS JOBEPUTEIBHBIX OTHOIICHHHA
CO CTOPOHBI KoJuIer/
paboTonaTens/KIUeHTOB;

304.9 npuHITUTIEL, TPUEMBI U TTPAKTHKH

s pexTuBHOI KOMaHIHON pabOTHI;

304.10 0CHOBHI IPOEKTHOH 1EATEIHLHOCTH;




KOMMYHHKallMOHHBIE HABBIKH MTPH
paboTe B KOMaHAE I YCHEIIHON
paboThI Ha/l TPYIIIOBBIM pelICHHEM
npobiem;

Y04.8 addextuBHO paboTath B
KOMaH/Ie;

V05.1 npUMEeHATh TEXHUKHU U TPUEMBI
3¢ (heKTUBHOrO OOIICHUS B
npodeccroHabHOM AeSATETbHOCTH;

¥ 05.2 ucnonp3oBaTh HaBBIKK YCTHOTO
oO1IeHHs B TPOECCHOHANBHOM
IeATeIbHOCTH;

VY06.2 onuceIBaTh 3HAYMMOCTh CBOEH
CHELUAILHOCTH ISl pa3BUTHS
HKOHOMHKH U CPEJIBI
KHU3HEIESTEIFHOCTH TPKIaH
POCCHIICKOTO TrOCYIapcTBa;

Y 06.5 nmpe3eHToBaTh CTPYKTYPY
npodeccnoHanbHOM AEATEITEHOCTH TI0
npodeccuut (CHEUATbLHOCTH);

VY07.1 cobnroaTb HOPMBI
9KOJIOTUYECKOI 0€301acHOCTH;

Y07.2 onpeaenars HallpaBlIeHUs
pecypcocOepekeHUs B paMKax
npodeccnoHaIbHOM AEATETBHOCTH TI0
CTICIIHATBHOCTH;

VY07.3 ucnonp3oBarb
SHEpProcOeperamIme 1
pecypcocOeperaromue TeXHOJIOTHN B
po(heCcCUOHATIBHOMN IEATSIILHOCTHU 110
CHEeHALHOCTH;

V08.2 mpuMEeHSTh palliOHAIBHBIE
NPUEMBI JIBUTATEIbHBIX (QYHKIMH B
po(eCcCUOHATIBHOMN IEATEIbHOCTH;

VY 08.3 monp30BaThCS CPENICTBAMU
npoHITaKTHKH TIepeHaNpsHKSHUS
XapaKkTepHBIMHE IS TAHHOH
CHEIHALHOCTH;

¥09.1 npuMeHATh cpeacTBa
WHGOPMALMOHHBIX TEXHOIOTUH IS
peteHus npodeccHoHaNbHBIX 3a/1a4;
¥ 09.2 ucnonap30BaTh COBPEMEHHOE
MporpaMMHOe 0OecTieueHHe;

Y09.3 nposBIATE KyIbTYPY
nH(pOpMaAITMOHHON 6€30TaCHOCTH TIPH
WCTIONB30BaHUN MH(OPMAIOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTHH;

305.1 uenu, GyHKUMHU, BUABI K YPOBHU
OOIIEHH;

305.8 npaBuna opopMIICHUS TOKYMEHTOB;
305.9 nopsmok odMeHa HHPpOpMaIUeH 1o
TEJIEKOMMYHHMKALIMOHHBIM KaHajlaM CBSI3H;
306.3 3HaUMMOCTh TIPO(hecCHOHATBHOU
JESTEIBHOCTH 110 CIIELUATbHOCTH IS
Pa3BUTHSI 5KOHOMHUKH H CPEABI
KU3HEIESTEIbHOCTH IPaXJaH POCCUHCKOTO
rocyaapcTBa;

306.4 ocHOBBI HPAaBCTBEHHOCTH M MOPAJIH
JIEMOKPAaTHUECKOro O0IIECTBa;

307.1 mpaBuiIa 3KOJIOTHIECKOM
0e301acHOCTH MPH BEACHUH
npodecCHOHAIBHON e TeIbHOCTH;

307.2 toKyMEHTALMIO U IpaBUiia IO OXpaHe
TpyZa ¥ TEXHUKE O€30MacHOCTH B
po(heCCHOHATBHON EATEIIbHOCTH;

307.3 oCHOBHBIE peCypChl, 3aI€HCTBOBAHHBIE
B IpopecCHOHAEHOHN NI TeIbHOCTH;

307.4 nytu obecreyeHusI
pecypcocOepexeHus;

308.2 0cHOBBI 370POBOTO 00pa3a )KHU3HM;
308.3 ycnoBus npogheCCHOHAIBHOM
JESITEIBHOCTH U 30HbI PUCKa (PU3UIECKOTO
30POBBS TSI CIIELUATBHOCTH;

309.1 coBpemMeHHbIE CpeJICTBA U yCTPONUCTBA
WHPOPMAaTH3AIINY;

309.2 nopsanok uX NpUMEHEHNS U
MporpaMMHOE 00eCTICUCHUE B
po(heCCHOHATBHON EATEIbHOCTH;

309.3 HopMbI HHPOPMALTUOHHOK
0€301acHOCTH MIPU UCTIOB30BAHUT
WHPOPMAITMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUM;




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCHOUTIJINHBI
2.1 O6beM yueOHOI TMCHUIIMHBI U BU/IBI Y4eOHOH padoThl

Buj yueOHoit padoThl

O0BbeM yacoB

O0bem o0pa3oBaTeIbHON NPOrPaMMBbI 63
B TOM YHCIIE:
JICKITUU, YPOKU 36
NPAKTHYECKUE 3aHSTHSI 18
71a00paTOPHBIC 3aHSITHS He
npeoycmMompeHo
He
KypcoBasi pabota (IIpoeKT)
npeoycmMompeHo
He
KOHCYJIbTAIAH
npeoycmMompeHo
CamocrosiTenbHas pabora 9

HpOMeH(yTO‘-IHaH aTrecranus

Jughghep. 3auem




2.2 TemaTnyeckuii IJIaH U cojiep:KaHNe Y4eOHOH TUCHUTILTUHBI «MoeJJMpOBaHNe TEXHOJIOTHYECKUX MPOLECCOBY

HaumenoBanue Coaepxxanue y4eOHOIro MaTepuasa u O0bem Konsl
pa3aesioB H TeEM (¢opMbI oprann3anmu 1eiTeJbHOCTH 00y4al0oIIUXCs 4YacoB | KOMIIeTEeHUMIi/0cBauBa
eMBbIX 2JIEMEHTOB
KOMIIEeTeHI M i
1 2 3 4
Pa3nes 1. TeopeTrnueckue 0CHOBbI MO/I€JINPOBAHUS TEXHOJOTHYECKHX MPOLECCOB 8 IIK 1.1, IIK 1.3
OK 01 - OK 09.
Tema 1.1 Ilousitne | Conep:xaHue yueOHOIro MaTepuaJa: 8 31,33, 34,
MOJEJIH U MonenpoBaHue Kak METOJl HAy4HOIo Io3HaHus. KoMIIbIOTEpHBIE MOZIEHN U UX BUABI. 38; 3831,? ’ 38;‘2‘ 38;2
MO/JeTHPOBAHUSA Maremarnueckoe MoaenupoBanre. @opMa U MPUHLUIIBI IPEICTABICHNS MATEMATHYECKUX 30 4:3: 30 4:9: 305:1: 305:9’
Mmojienel. OcoOeHHOCTH MOCTPOSHUSI MATEMATUYECKUX MOJIEICH CUCTEM. 306.3, 306.4, 307.1, 307.3,
308.2, 309.1, 309.3.
Pa3znen 2. MeToabl pemeHnsi NPUKJIAAHBIX 33124 28 IIK 1.1 -TIK 1.3,
OK 01 - OK 009.
Tema 2.1. Conep:kaHue y4eOHOT0 MaTepHuasa 31.33.34.35. 36.
Maremaruyeckue | KomMnpioTepHOe MOJEIMPOBAHME U BBIYUCIUTENbHBIA 3KCHEPUMEHT. OTallbl MOCTPOCHUS gg}; 3812 ’ 38;‘2‘ ggég
M YHMCJIEHHbIE KOMIIBIOTEPHBIX Mojeinel. Pemenune mMarematuyeckux monenei. UuciaeHHble METOAbl IS 303:1: 303:2: 303:3: 303:5:
METO/AbI PCIICHUSA pelICHUA MAaTEMATHYCCKUX MOJCIICH. 14 304.3,304.10, 305.1, 305.8,
NPHUKJIATHBIX KoMmmelorepHoe  MMUTallMOHHOE  MozenupoBaHue. (CTaTUCTMYECKOE  MMHMTALMOHHOE 305.9, 306.3, 306.4, 307.1,
3agaq MOJIEJTHPOBaHHE. 307.2,307.3,307.4, 308.2,
[Ipumenenue uHcTpymenta [1o0bop napamempa 1Jis pelIeHns: MPOCThIX MaTEMAaTUYECKUX B 308.3,309.1,309.2,309.3
MS Excel V1. V2. V3. V4.
B ToMm 4unciie npakTHYeCKHX padoT 8 V01.1, Y01.3, V01.4, YO1.5,
Nel. Ilpumenenue uucrpymenta [10060p napamempa 1ns penienus ypapHenuii B MS Excel 2 YO0L.6, Y018, VOL.11, V02.1,
Ne2. HpPIIvieHeHPIe UHCTpYMEHTA [louck pewenus 11 peUICHUs. CUCTEM JIMHEHHBIX 2 3/8?% g;gg; 3,8?3‘ 3,842‘2
ypasHenuii B MS Excel V04.5, ¥05.1, Y05.2, Y06.2,
No3. Pemenne TpanciopTHOM 3agauu cpenctBamu MS Excel 2 v06.5, ¥07.1, ¥07.2, ¥07.3,
No4. Pemrenue 3agau ontuMusaiuu cpeacrsamu MS Excel 2 Y08.2, ¥08.3, ¥09.1, ¥09.2,
CamocrosiTesqibHasi padoTa 00yYarOMXCS: Y09.3.
1. YTouHeHue KopHel ypaBHEHUS METOJIOM uTepaiuii cpeacrsamu MS Excel 6
2. Pemenne cucremMsl TUHEHHBIX ypaBHeHUN MeTosioM Kpamepa cpencrBamu MS Excel
3. Pemienne cucreMsl JTMHEHHBIX ypaBHeHHH MeTogoM [aycca cpenctBamu MS Excel
Pa3nen 3. MoaeaupoBanue cucrem 23 IIK 1.1 -TIK 1.3,




OK 01 - OK 09.

Tema 3.1. Conep:kaHue y4eOHOT0 MaTEpHAJIA: 12 31.3233.34.35. 36.
MoaeaupoBanne MogenupoBaHie MaTEMaTHUYECKUX MOJIENEN CIIOKHBIX cucTeM. CucTtemMa MaTeMaTHUECKUX 38}; 38}'2 ’ ggé; ggég
CJIOKHBIX CHCTEM | PacieToB Mathcad,VISSIEn: } 303.1.303.2, 303.3. 303.5.
- 3HAKOMCTBO C HHTep(eHcoM NpOrpaMMsl, BBIYMCICHHE 3HAUEHUH alredpandeckux 304.3, 304.10, 305.1, 305.8,
BBIPAKEHUI; 305.9, 306.3, 306.4, 307.1,
- IOCTPOCHHME MPOCTHIX IPaUKOB, PEIICHUE YPABHEHHIA C OJTHUM HEH3BECTHBIM JBYMSI 307.2,307.3,307.4, 308.2,
criocobamu (rpaduueckuit, pynkims Root); 308.3, 309.1, 309.2, 309.3
- peleHue CUCTEMBI TMHEeHHbBIX ypaBHeHul (Find);
- Metos urepaunii 1uig pemenus CJIAY
B ToM 4nciie npakTHYecKuX pador 10 V1.V2. V3. V4.
Ne5. TlocTpoeHne MojeNu CUCTEMbI MaTeMaTHueckux pacuetos Mathcad: Beraucienune YOL1,Y01.3,Y01.4, YOL.5,
NPOM3BOAHOM (YHKLHM 2 ¥01.6,¥01.8, ¥01.11, ¥02.1,
P yH _ V02.2, V02.3, Y02.4, V02.6,
Ne6. IMocTpoenune Mojien cucTeMbl MaTeMaTHdeckux pacderoB Mathcad: Beruncnenue 5 V03.1, V03.2, Y03.3, Y042,
OIpeJICJIEHHBIX HHTErPAJIOB, pacyeT IIIOMAaAn (GUrypsl, OrpaHuYeHHON rpapukamMu QyHKIHHA Y04.5, Y05.1, Y05.2, Y06.2,
Ne7. TToctpoeHre MOIeNTH CHCTEMbI MaTeMaTuieckux pacueroB Mathcad: mocrpoenue 5 Y06.5,¥07.1, ¥07.2, ¥07.3,
rpadukoB PyHKIMH B NOJSPHBIX KOOPJIMHATAaX, HOCTPOEHUE MOBEPXHOCTEH Y08.2,Y08.3,¥09.1,¥09.2,
¥09.3.
Ne8. Peanu3zanusi Moenl METOAOM TIOJIOBUHHOTO Jenienus cpeactsamu MS Excel u Mathcad 2
Ne9. Peanu3anus MeToa HaMMEHbIUX KBaapaToB cpenctamMu MS Excel u Mathcad
CamocrosiTesibHast padoTa 00y4arOIIMXCH: 3
BrinonHenue aHanm3a pe3ynbTaToB SKCciepuMenTa cpeactsamu MS Excel
IIpomexyTounas arrectanus (JAnddepeHunpoBanHblii 3a4eT) 2
UTOro 63




3 YCJOBUS PEAJIN3AIINY YUYEBHOM JUCIIUITLINHBI

3.1 MaTepuajibHO-TEXHUYECKOE o0ecneyeHne

Jlnst peanu3anuyl porpaMMbl y4eOHOH AUCHMIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE CIeIHaTbHbIe
MTOMEIIEHUS U OCHAIICHHUE:

Tun u HaumMeHoBaHue
OcHameHue crnenuaabHOro MOMeleHHs
CHENHATBHOI0 NOMEIIeHH
kabunetr MHpopmaruzanum B MynbTuMenMiiHBIE ~ CPEACTBAa  XPAaHEHMs, Iepeladyd |
po¢eCCHOHATILHOM 1€ATENbHOCTH npecTaBiIeHNs HHPOPMALIUH.
YueOHO-MeTOIMYECKass ~ JOKyMEHTauus,  JIUJAKTHYECKUe
CpEICTBa.
IToMmemenue It CaMOCTOSITEILHOU [TepconanbHBIe KOMITBIOTEPHI ¢ TakeToM MS Office, Berxogom
paboThI 0OyUarOIMXCs B MIHTEpHET U ¢ AOCTYNOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-
00pa30BaTeNIbHYIO CPEy YHUBEPCUTETA

3.2 YyeOHo-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecliedeHHe peaJn3alui NPOrpaMMbl

OcCHOBHbBIE HCTOYHUKH:

1. I'pagos, B. M. KommerotepHoe MojenupoBaHue [DIEKTPOHHBIN pecype| : yueOnmk / B. M.
I'pagos, I'. B. OBeukun, I1. B. OBeukun, U. B. PynakoB. — Mocksa : KYPC : UHOPA-M, 2018. — 264
c. - ISBN 978-5-16-105145-0. - Pexxum noctyma: https://new.znanium.com/read?id=304020

2. Manpimesckast, JI. I'. OcHoOBBl MonenupoBaHHs B Cpele aBTOMATU3HUPOBAHHOW CHCTEMBI
npoektupoBanus "Kommnac 3D" [DnekrponHbIil pecypc] : yueOHoe mocobue / JI. I'. MabiieBckas. -
XKenesnoropck : ®I'bOY BO CIICA TITIC MYC Poccun, 2017. - 72 c. - Pexum pocrymna:
https://new.znanium.com/read?id=125845

JlonoiHUTeIbHbIE UCTOYHUKH:

1. Aunpees, C. M. MogenupoBanrue OOBbEKTOB M CHUCTEM YIMpaBIICHUs [DIEKTPOHHBIA pecypc] :
yuebnoe nocodue / C. M. Anapees ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 351eKTpOH. ONT. TUCK
(CD-ROM). Pexum JOCTyTIA!
https://magtu.informsystema. ru/uploader/flIeUpIoad7name 3337.pdf&show=dcatalogues/1/1138496/333
7.pdf&view=true . - MakpooObeKT

2. KuynnukoBa, FO.B. MopaenupoBanue KOHCTPYKIMH U TEXHOJOTHYECKUX MPOLIECCOB
MIPOM3BOJICTBA DJIEKTPOHHBIX CPEACTB [DIEKTpOHHBIN pecypc]: yuebHoe mocobue / F0.B. Knynnukosa,
C.I1. MamokoB, A.B. Caenko, A.B. Ilamuii ; KOxubiit dpenepanbHblil yHUBepcUTeET. - PocToB-Ha-Jlony ;
Taranpor : M3parensctBo FOxkHOTO (enepansHoro yHuBepcurera, 2018. - 124 c. - ISBN 978-5-9275-
2974-2. - Pexxum nocryma: https://new.znanium.com/read?id=343868

3. Ocunosa, H. B. MoaenupoBanue cucteM yrpaBieHUs [DIEKTpOHHBIM pecypc] : y4deOHO-
metoauyeckoe nocobue / H.B. OcunoBa. — Mocksa : MUCUC, 2019. — 50 c¢. — Pexum nocryma:
https://e.lanbook.com/book/129045

4. Tpouenko, B. B. Cucremsl ynpaBieHusi TEXHOJOTHUYECKUMH TpolieccaMu ¥ MH()OPMAITMOHHBIE
TEXHOJIOTHH [DJIEKTpOHHBIM pecypc] : ydeOHOe mocoOue I cpeaHero mnpodeccCHOoHaTbHOTO
obpazosanus / B. B. Tpouenko, B. K. ®enopos, A. . 3abyackuii, B. B. Komennantos. — 2-e us.,
ucrp. u gon. — Mocksa : U3parensctBo HOpaiit, 2019. — 136 ¢. — (IIpodeccrnonanbroe 00pa3oBaHue).
— ISBN 978-5-534-09939-3. — Pexum poctyna: https://biblio-online.ru/bcode/439026 (mara
obparmtenus: 09.01.2020).

IIporpammuoe obecnieuenne u HTepHeT-pecypcenl:

HaunmenoBanmue I1O Ne JToroBopa Cpok AeHCTBUS
JIMICH3UH
MS Windows 7 (moammcka Imagine | JI-1227 oT 08.10.2018 | 11.10.2021
Premium) H-757-17 or  27.06.2017 | 27.07.2018
J1-593-16 or  20.05.2016 | 20.05.2017
J-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 o1 17.09.2017 OeccpouHo
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https://new.znanium.com/read?id=304020
https://new.znanium.com/read?id=125845
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138496/3337.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138496/3337.pdf&view=true
https://new.znanium.com/read?id=343868
https://e.lanbook.com/book/129045
https://biblio-online.ru/bcode/439026

Kaspersky  Endpoint  Security  mns | J1-300-18 or  21.03.2018 | 28.01.2020

ousHeca-CTaHIapTHBIN N-1347-17 ot  20.12.2017 | 21.03.2018
J-1481-16 ot  25.11.2016 | 25.12.2017
1-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJTHO PACIIPOCTPAHIEMOE 0eCCpOvHO
KOMIIAC 3D V16 100
Ha ( 11-261-17 ot 16.03.2017 Gecepouro
OJIHOBPEMEHHO PabOTaIOIINX MECT)
VisSim CBOOOIHO pacIpoCTpaHsIeMOe O6eccpouHO
MathLab K-89-14 o1 08.12.2014 OeccpodHo

HNuTepHeT-pecypenbl
1. [lepBbIii MaAIIMHOCTPOUTENBHBIM MOpTAT [DJIEKTPOHHBIM pecypc]. — Pexum gocryma:
http://www.1bm.ru/ , ceo6oaHbI. — 3ari. ¢ skpaHa. 53. pyc.

3.3 YuyeOHo-MeTOAMYECKOE 00eciedYeHHe CaMOCTOSITeIbHOI padoThl 00y4aKOIIUXCH

CamocTtosTenbHas padoTa sSBIseTCs 00s3aTeIbHON I KaX10ro o0yyatomierocs. CamocTosiTeNnbHas
paboTa MOKET OCYIIECTBIIATHCS WHAWBUAYAIBHO WM TPYNIAaMH B 3aBUCHMOCTH OT LeNH, 00beMa,
KOHKPETHOU TEMATHKU CAMOCTOATEIbHOU pabOThl, YPOBHS CIOXKHOCTH, YPOBHS YMEHUI 00y4YarONINXCA.

KoHTponb pe3ynbTaToB BHEAyIUTOPHOH CaMOCTOSITENIbHOM pabOThl OCYILECTBISETCS B Ipenenax
BPEMEHH, OTBEJACHHOTO Ha O0O0s3aTelbHbIC Y4eOHbIE 3aHSATUS W BHEAYIUTOPHYIO CaMOCTOSITEIbHYIO
paboty oOydarommxcsi 1Mo y4eOHOW IAMCUMIUIMHE, NMPOXOJUT KaK B TMHCbMEHHOW, TaK M YCTHOW WIIU
CMeIaHHOM Qopme, ¢ TPEICTaBICHUEM U3IEIHSI UITU MPOJAYKTA CAMOCTOSTEILHOM e TEIIbHOCTH.

B xadecTBe (hopM M METOJIOB KOHTPOJISI BHEAYIUTOPHON CaMOCTOSTEIBHON paOOTHI HCIIOIB3YIOTCS:
MIPOBEPKa BHIMOJHEHHOW pabOThI MpernojaBaTesieM, CEMUHAPCKUE 3aHITHsI, TECTUPOBAHUE, CAMOOTYETHI,
KOHTPOJIbHBIE pa0bOThI, 3alllMTa TBOPUECKUX PadOT U Ap.

No | HaumenoBanwue pazaena/remsl | OnigHOUHBIE — CpeAcTBa  (3afaHusl) IS CaMOCTOSITEIHbHOU
BHEAYJIUTOPHOI pabOTHI

1 Texcm 3a0anus:

YTOYHHUTH KOPEHb ypaBHEHHA c0s(2x)+x-5=0, oTneneHHbIN Ha oTpe3ke [5;0]
¢ TouHocThto 710 0,00001, ucnonn3yst aaexTpoHHbIe Tabmuiel MS Excel

He.’lb.' Hay‘-II/ITI)Cﬂ pemaTL HeﬂHHeﬁHLle ypaBHeHI/Iﬂ, I/ICHOJ'II)Sy)I YUCJICHHBIC
MeTozs! cpenctBamu MS Excel

Pexomenoauuu no évitnonnenuro 3aoanusn:

1. Banonuuts stueiiku AL:HI nocnemoBatensHo creayronmM oopasom a, b,

¢ =(a+h)/2, f(a), f(b), f(c), |b-a|<=2%¢, e.
Pazzen 2. MeTos! peleHus 2. Bgectu B sueiiky A2 umcio 5, B staeiiky B2 — qucio 6.
3. B sueiixy C2 BBectu dpopmyny: =(A2+B2)/2.

npuKIaaHbIX 3aaa4 / Tema 2.1.
4. B sueiiky D2 BBectn Qopmyny: =C0S(2*A2)+A2-5, ckomupoBath 3Ty

Matematuyeckue u
YUCJIICHHBIC MCTOAbI pCIJ_IeHI/ISI
MPUKIIATHBIX 3a/1a4

¢dopmyny B ssueiiku E2:F2.
5. Bsecru B sueiiky G2 ¢opmyiny: =ECJIU(ABS(B2-A2)<=2*$H$2;C2; “-
.
Beectu B stuetiky H2 gncmo 0,0001.
B sueiixy A3 BBectr popmyay: =ECJIIN(D2*F2<0;A2;C2).
B sueiixy B3 BBectn popmyny: =ECJIU(D2*F2<0;C2;B2).
. JMuanason siueek C2:G2 cxonupoBath B quana3oH sucek C3:G3.
10 Brigenute auana3on sueek A3:G3 u ¢ mMOMOIIBIO MapKepa 3arOTHECHUS

© © N>

3aI0JIHUTH BCE HIKECTOSIIME SYCHKHU /10 TOJYYEHUs pe3ysbTara B OJHOM M3
siaeek cronbua G (1o sueiiku A3:G53).
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1 a b c={a+b)/2 f(a) f{b) fic) |b-aj<=2"e a
2 5 6 5.5 -0,839072 1843854 0,504426 - 0,00001
3 s 55 528 -0,839072 0504426 .0,225537

1 52§ 55 5375 -0,225537 0504426 0,131887 -

L] 5,28 5,375 53125 -0,225537 0131887 .0,04%651

6 33128 337%F 524375 -0.049651 0131887 0,040526 -

? 53125 534375 5323125 -0,049651 0040526 -0,004725 -

8§ 532813 534373 5335928 -0,004725 0040526 0017862 -

5 532813 533594 5,332031 -0,003725 0017862 0,006558 -

10 $32813 533203 s330078 -0,00472%5 0,00633%8 0,000914

11 532813 533008 5,329102 -0,004725 0,000914 -0,001906 -

12 53201 533008 532959 0001906 0000914 .0,000496

13 532939 533008 5329834 -0,000496 0000914 0,000209 -

14 532080 532983 5329712 .0,000496 0000209 .0,000144

1S 532971 532983 5329773 -0.000144 0,000209 0,000033 -

16 532971 532977 s,329742 0000144 0000033 -0,000058

17 §32974 531977 5329758 -0,00003% 0,000033 -0,000011 -

13 532976 532977 s32s7ss -0,000011 0000033 0000011 532976532

Kpumepuu ouenku:
OmeHKka «OTJMYHO» BBICTABIIACTCS, €CIM BBINOJHEHBI BCE 3aJaHUA

MPaKTUYCCKOIo 3aHATUd, OONMYUICHBI 1-2 HCIOYCThI, HCIPABJICHHBIC II0
TpeOOBaHUIO MPEIoJaBaTelIs.

OmeHKa «XOPOIIO0» BBICTABISICTCS, €CIH paboTa BBIMOJHCHA B IIOJHOM
o0beMe, [ONyLICHBI OJHA oOMMOKa MWId Oolee ABYX HEIOYETOB IIPU
BBIIIOJIHCHHH 3a/IaHVIsl, HCIIPABJICHHBIC 110 3aMEYaHUIO TIPEIIOIaBaTelIsL.

OlLeHKa «yA0BJETBOPUTEIbHO» BBICTABILIETCS, €CIM 3aJaHHs BBIIOJIHCHBI
HE B HOJHOM 00beMe, JAOMyLICHb 1-2 OMMOKH IPU BBIIOJIHEHUH 33IaHuil HO
HPOJICMOHCTPUPOBAHBI YMEHHS, NOCTATOYHBIC U AAIBHEUINEr0 YCBOCHUSI
OpOrPaMMHOTO MaTepHaa.

OrieHKa «HEYIOBJIETBOPUTEIbHO0Y» BBICTABISCTCS, €CIH BBITOJIHCHO MCHEE
IIOJIOBHUHBI 3a)1aH1/1171, HC TMPOACMOHCTPUPOBAHBI YMCHHSA, AJOCTATOYHBLIC IJIA
JAJbHEHINEer0 YCBOCHHS TIPOTPAMMHOTO MaTepHaa.

Paznen 2. Meroab! perieHus
npuKIaaHbIX 3a1a4 / Tema 2.1.
MaremaTudeckue u
YUCJICHHBIE METObI PEIICHUS
MPUKIIATHBIX 3a/1a4

Texcm 3a0anus:
Pemmts cuctemy u3 3 IMHEHHBIX YpaBHEHUH ¢ 3 HEM3BECTHBIMU.

3X, —2X, +4x, =21
3X, +4X, —2%; =9
2%, — X, —X; =10
Ilenv: HayuuTbcs pemarbs CHUCTEMY JIMHEHHBIX YPaBHEHHUH METOAOM
Kpamepa cpencrsamu MS Excel
Pexomenoayuu no 6b1nonHeHUI0 3a0aHUA:
1. 3ammcaTe cucteMy JNHHEHHBIX ypaBHEHMH B MaTpUYHOM Buae AX = B B
TeTpajb.
2. Beectn MaTpuils! A (auana3oH s4yeek B3:D5) u B (mnanazon
syeex G3:G5)
3. B sueiike B7, ¢ mnomompio ¢ynkuuu MOIIPE]J], 3anucate pacyer
OTIPEAEIUTENS MAaTPHLBI A

A a [ D [3 F G -

OBwmi BUA CHCTEMBI IMHENHBIX ypaBHeHuin Ax =B

3 3 -2 - ra

4 A= 3 4 -2 8= S
2 1 : | 1c

f

7 |al= -60

4. B cimyyae eciid ONpeAeNUTeNh CUCTEMBI HE PaBEH HYIIO, TO CHCTEMa
HUMeEeT eMHCTBEHHOE PEIICHUE U CUCTEMY MOXHO pemmuTh MetooM Kpamepa.
JIJist moucKa pelIeHus] BEIYUCIUM 3 JTOMOTHUTENBHBIX OMPEICIHUTENST MaTPHIL
(mmanazonsr sueex B9:D11, B13:D15u B17:D19), B kaxmoM #3 KOTOPBIX
BMECTO OJTHOT'O W3 CTOJIOIIOB MOICTaBIseTCS MaTpuIia B.

5. Hampumep, BMecTO TiepBOro ctojdma (Ko3QGUIMeHTH IpU epeMEeHHO
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https://tutorexcel.ru/matematika/opredelitel-matricy-v-excel/

x1), craBuM cTonoer MaTpuibl B (cBoboaHbIE KO3(DPHUITHEHTHI):

A B = D E F G H

3 21 -2 4

10| Dxl= 9 4 -2 = -300 xl= 5,0
11 10 -1 -1

12

13 3 21 4

14| Dx2= 3 9 -2 = 60 X2 = -1,0
15 2 10 -1

16

17 3 -2 21

18| Dx3= 3 4 9 = -60 X3 = 1,0
19 2 -1 10

6. B sueiikax F10, F14 u F18 paccuntare ompemenuTenn MaTpUll |
sammcath B sueiiku 110, 114 u 118 (BbimemeHsl TONXYOBIM IIBETOM) pEIICHHE
cuctembl, Mo (opmyne Kpamepa mosiydaeM Kak OTHOIICHHE OIPEISIUTENIs
JIOTIOJTHUTENBHBIX MATPHI K OTIPEISITUTENI0 MATPULBI CHCTEMBI

110 =F10/B7, 114 =F14/B7, 118 =F18/B7.

Kpumepuu oyenku:
OueHka «OTJIMYHO» BBICTABIISICTCS, €CIM BBINOJHEHBl BCE 3a/aHMs

MPaKTUYCCKOro 3aHATUd, OONMYUICHBI 1-2 HCIOYCThI, HCIPABJICHHBIC II0
TpeOOBaHUIO MPEIoJaBaTellsl.

OleHKa «XOpOIIO» BBICTABISIETCS, €CIM PadOTa BBIOJIHEHA B IIOJIHOM
o0peMe, JMOMyIIEHBI OfHAa omuOKa wiIM OojJee MABYX HEAOYETOB IpHU
BBITIOJTHEHHUH 3a/IaHMs1, UCTIPABIICHHBIE 110 3aMEYaHUIO MTPENOIaBaTelIs.

OueHka «yA0BJIETBOPUTENLHO» BBICTABIACTCS, SCIU 3aJaHUS BBINOJIHCHEI
HE B IOJHOM 00BbeMe, JOMYIIeHBl 1-2 OIMOKH HIpH BBHIIOJHCHUN 3aJaHUi HO
NPOAEMOHCTPUPOBAHBl YMEHHsI, JNOCTaTOYHBIC IS IANbHEHIIEro YCBOCHUS
HNpPOrpaMMHOTO MaTepHana.

OLeHKa «HEeYI0BJETBOPUTEIbHO) BBICTABIISCTCS, SCIH BBIIOJIHCHO MCHEe
TITIOJIOBHHBI 3aI[aHPII>i, HE TMPOACMOHCTPUPOBAHBI YMCHHA, AJOCTATOYHBLIC JIA
JlaNibHEHIIIero yCBOSHHs NPOrpaMMHOT0 MaTepHaa.

Pasnen 2. Meroas! penienust

npuKIaaHbix 3am1a4 / Tema 2.1.

Marematudeckue u
YHCIICHHBIE METOJIbI PEICHUS
MPUKIAAHBIX 3a70a4

Texcm 3a0anusa:
Pewuth cucreMy JIMHENHBIX YpaBHEHUM MeToioM [aycca

3X, +2X, —5X%, =-1
2%, — X, —3%; =13
X +2X, —%X; =9
I]eny: Hayuutbes pemiaTte CUCTEMS JIMHEHHBIX ypaBHEHU MeTofoM I"aycca
cpencrBamu MS Excel
Pexomenoayuu no 6bin0IHEHUIO 300aHUA:
1. Koadduuuents: 3anucats B MaTpuIly A. CBOOOAHBIEC WICHB! — B MATPHUILY
B.
Al B C | D E

3 2 -5 =1l
2 -1 -3 13
1 2 -1 9

2. Ecin B mepBoii sueiike Matpuubl A oxaszancs 0, HY)XKHO INOMEHSATh
MecTaMHt CTPOKH, YTOOBI 3/Iech OKazanoch oTIMuHoe oT () 3HaueHue.

3. IlpuBectn Bce koddpduuuents npu a k 0. Kpome nmepBoro ypaBHEeHUs.
CxonupoBaTh 3HAUEHUS B IEPBOM CTPOKE ABYX MaTpull B siuekiku B6:E6.

4. B siueiixy B7 BBectu popmyny: =B3:E3-$B$2:$E$2*(B3/$BS$2).

5. Breigenurs gmanazon B7:E7. Haxare F2 u coueranme xmasum Ctrl +
Shift + Enter. Mbl OTHAIM OT BTOPOW CTPOKH TMEPBYIO, YMHOXXCHHYIO Ha
OTHOIIICHHE TEPBbIX JTEMEHTOB BTOPOr0 ¥ MEPBOT0 YPAaBHEHHUSL.

EE I S
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fe |{=B3:E3-$B$2:5E52*(B3/$BS2)}

alslc|lpl|E F

1

2 3 2 5 -1
3 2 -1 -3 13
a 1 2 9
5

6 3 2 5 -1
7| | 0 -23 03 137

6. CkomupoBarh BBeneHHy0 ¢Gopmyny Ha 8 u 9 crpoku. Tak Mbl
n3baBwiMch 0T Kod(p¢uunenroB nepen a. COXpaHWIM TOJIBKO IEPBOE
ypaBHEHHE.

A B C | D E

3 2 -5 -1
0 -2,3 0,3 13,7
8 0 1,33 0,7 9,33
[Mpusenem k 0 K03 PUIHECHTH IEPE B B TPETHEM H YETBEPTOM ypPaBHEHHH.
Kommpyem ctpoku 6 u 7 (Tonsko 3HaueHHs). [IlepeHocHM BX HHXKE, B CTPOKH

L I = (R B TSR
=
[
i
=
]

10 u 11. DT naHHBIE TOJKHBI OCTaThCsl HEU3MEHHBIMU. B stueliky B12 BBogum
(dhopmMyny MaccuBa.
fe |{=BB:EB-$BST:SEST*(CB/SCST)}

AlB|lec|D|E F

1

2 3 2 -5 -1
3 2 -1 -3 13
4 1 2 -1 9
& 3 2 -5 -1
7 0 -2,3 0,3 13,7
8 0 1,33 0,7 9,33
10 3 2 -5 -1
11 0 -2,3 0,3 13,7

12 DE! 0,9 17,1

[psimyro mporouky mo Metony ['aycca caenanu. B o6paTHOM mopsiake
HAYHEM IMPOTOHATH C TOCIEAHEH CTPOKH MOTYICHHOW MaTpuIlbl. Bee
3JIEMEHTHI TAHHOH CTPOKH HYKHO pa3feiuTh Ha KodQQuuueHT mpu c. Beemem
B CTPOKY opmyny maccuBa: {=B12:E12/D12}.

10 3 2 -5 -1
11 0 -2,3 0,3 13,7
12 0 -0 09 171
13
14
15
16 0 -0 1 20

B ctpoxke 15: oTHUMEM OT BTOPOH CTPOKH TPETHIO, yMHOXKEHHYIO Ha
k03¢ duumeHT npu ¢ Bropoii crpoku ({=(B11:E11-B16:E16*D11)/C11}). B
cTpoke 14: oT nepBoii CTPOKM OTHUMAaeM BTOPYIO U TPEThIO, yMHOKEHHbIE Ha
cootBercTBytomre koadduuuents ({=(B10:E10-B15:E15*C10-
B16:E16*D10)/B10}). B mociegaem cTonbiie HOBOH MaTPHIBI OTydIaeM
KOpHH ypaBHEHHSI.
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2 3 2 -5 -1
3 2 -1 -3 13
= 1 2 -1 9
6 3 2 -5 -1
7 -2,3 0,3 13,7
8 0 1,33 0,7 9,33
)}

10 3 2 -5 -1
11 0 -2,3 0,3 13,7
12 o -0 09 171
14 1 -0 of 35,2
15 0 1 of -3.3
16 o -0 1 20

Kpumepuu OUCHKU:
OlLleHKa «OTJIMYHOY BBICTABJIACTCsA, C€CJIM BBIIIOJIHCHBI BCC 3aJaHUsA

MPaKTHYECKOTO 3aHATHS, JOMYIIEHBI 1-2 HeZoYeThl, WCIPaBICHHBIE II0
TpeOOBaHMUIO MTPEIIOaBaTENs.

OueHKa «XOpOWIO» BBICTABISIETCS, €CIM PabOTa BBINOJIHEHA B IIOJHOM
o0beMe, J[ONYIICHBl OJHAa ommOka win Oojee [ABYX HENOYETOB IpH
BBINOJIHEHUHM 3aJ[aHNUs, UCIIPABIICHHBIE [0 3aMEYaHHUIO PETIoAaBaTes.

Or1eHKa «yd0BJIETBOPUTENBHO» BBHICTABIISCTCS, €CIHM 3a0aHUS BBIIOTHEHBI
HE B MOJIHOM 00BeMe, JOMYIIeHb! 1-2 omMOKU IpU BBITOJHEHUU 3aJaHUN HO
MIPOJAEMOHCTPUPOBAHBl YMEHHMS, IOCTATOYHBIC I JalbHEHIIEro YCBOEHUS
MPOTrPaMMHOI'0 MaTepHara.

OueHka «HEYAOBJIeTBOPHTEIBHO) BHICTAaBISICTCS, €CIIM BBINOJHEHO MEHEE
MIOJIOBUHBI 3aJlaHWi, HE INPOAEMOHCTPUPOBAHBI YMEHHS, JOCTaTOYHbBIC IS
JaTbHEHIIET0 yCBOSHHS IPOrPaMMHOTO MaTepHaa.

Pa3nen 3. MogenupoBanue
cuctem / Tema 3.1.
MoaenupoBaHH€e CIIOAKHBIX
CHUCTEM

Texcm 3aoanusn:
B pesynbrate cOpoca MPOMBIIUICHHBIX CTOKOB BO3POC YPOBCHb 3arps3HCHUS

pekun. Kakum oH Oyzer depe3 CyTku, IBOe M TJA. M KOrga OH OyaeT
JIOIIYCTHMBIM, €CJIM U3BECTHO, YTO 338 CYyTKH OH YMEHbBIIAETCS B OINpPEAEICHHOE
KOJIMYECTBO pa3?

[TpoBecTH HcclienoBaHKE SKOJOTHYECKOM MOJIENU NIPU 3HAUCHHUSIX MapaMeTPOB
MPEJCTaBICHHBIX B TaOJIHIIE:

Bemiectso Co(mr/m) Cron(MI/1) K

CBuHeIL 5 0,03 1,12
MBEIbSIK 1,5 0,05 1,05
Drop 0,2 0,05 1,01

Co— HavasbHas KOHIICHTPALKs BPEIHBIX IIPUMECEH,

Con-TIPEAETBHO AOIyCTUMAsl KOHIICHTPAIHs BPEAHBIX IpUMecei,

K- ko3 dpuipieHT CyTOYHOr0 YyMEHBIIEHHS KOHLIEHTPAIMN BPEIHBIX TIPUMECEH.
IJens: BpinmomHNTh aHATHU3 PE3yJIbTAaTOB 3KcIiepuMeHTa cpencrBamu MS Excel

Pexomenoauyuu no évinonHeHuI0 3a0anuA:
1./1nan co30anus mooenu

OOBeEKT HCCJICA0BAaHNS — KOHUCHTpAWd BPECAHbIX BCUICCTB. I[JISI MOCTPOCHUA
Ta6J'II/IIII>I 3HAYCHHI HCIOJIb3YEM DJICKTPOHHBIC Ta6J'II/IIII)I.

CO3I[aHI/Ie MOJCJIN MPOXOAUT B ABa dTama:

® [IOCTPOCHHUC MaTeMaTHYECKOM MOACIIN,

®  KOMIIBIOTEPHAS PEaTU3ansi MOICIIH.
2. Cozoanue mooenu

a)[locmpoenue _mamemamuueckou _Mmodenu (onpeoeieHue apeymeHmos u

Pe3VIbmamos u Ces3u MexHcoy HuMu)
C]_: Co/K
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Co= Cy/K= Cy/K*

Cy= Co/K= Cy/K®

Cn: Cn_l/K: Co/Kn

Takum o6pa3om GyHKIHSA

C=CyK" (1)

Wnu

CeCu/K  (2)

OMpEIENISICT MATEMATUICCKYIO MOJICITh 3a/IaUH.
Mamemamuyeckas nocmanoska 3a0ayi. .

IIpu 3a0anneix snauwenusx_Cy u K onpedenume yenoe suauenue n, npu
KOMOPOM COOMHOUeHUsl, npugedennvle eviute darom eeauuuny C MeHnvbue uu
pasnyio 3adannot genudute Cy,,

0) Kounvromepnas pearuszayusi mooenu

Qopmyna (2) sBmsAeTCS pPEKYppeHTHOH, T.e. odepenHoe 3HaueHue C;
BBIUUCIICTCS MO mpeapaymeMy 3HadueHuro Cip Jng peanmsanuuy MoJjenu
MOJKHO HCIOJIb30BaTh MTEPALMOHHBIC BBIYHMCICHHA. llpexcraBum Mopaenb B
OT. BBemem nocieqoBaTeIbHO HMCXOJHBIC JaHHBIC, a TaKXKE HaYaJlbHBIC
JIaHHBbIE U (OPMYJIbI JUIS MOCIEAYIOUIUX BBIYMCICHUH, MOJyYUM TaOIUIy, C
MOMOIIIBI0 KOTOPOIl MpOM3BENEM BBIYMCIICHUS, NPEIABAPUTEIBHO CKOIUPOBAB
(hopMyJIBI C TOMOIIBIO MapKepa 3aMOHEHHMS 10 HYXKHOTO pe3ybTaTa

A B C

DKoJIornuecKas MOACIb

Hcexoounvle oannvle

3 HavaabHas KOHIICHTPAIUS BPEIHBIX
5 mpuMecen

4 | 0,03 JlomyctiuMast KOHIICHTPAIUs

5 KO3(QQHUIUEHT CYTOYHOTO YMEHBIICHUS
1,12 KOHIICHTPAIIH

6

7 | Pacuemnas mabauya

8 |n K C

910 1,12 5

1

0 | =A9+1 =B9 =C9/B10

3.[Iposepka adexsamuocmu MoOenu

Mogenb mocTpoeHa B COOTBETCTBUH C (OpMyJiaMH, NPECTaBICHHBIMH B
ycrmoBur 3amavd. Jns m3bexaHws OmuOOK MpH KONMHPOBAHHHM HEOOXOIMMO
MPOKOHTPOJINPOBATH JAHHBIE, PACCUUTAB CAMOCTOSTEIBHO.

4.1Ipogepka __ @blYUCIUMENbHO20 _ DKCNEPUMEHMA U UHMEPHpemayus
pe3VAbLIMAmos.

CpaBuuBasi 3HaueHHs croinbua C co 3HaYCHWsIMH sUelku A4(nomyctumas
HopMa Cr1om), MBI OJDKHBI MONY4YHTH siueiiky Cj, 3HaueHHe KOTOpOH MEHbIIe
unu paBHO 3HaueHHI0 A4. Ecnu Takas siueilika CyLECTBYET, TO ONpPENeIUM
COOTBETCTBYIOIIEE 3HAYCHUE STUeHKN Aj. D10 OyzneT HoMep cyTok. Ecim Takoit

STYEUKH HE OKAXKETCs, CIACTYeT IMPOIOJDKUTH KOITMPOBAHHUE SYEEK IO TOTYICHUS
HY>XKHOTO pe3ynbTara.
OKonocuueckas unmepnpemayus_noayyenno20 peuienus: «depes 46 cyTok

YPOBEHB 3arpsA3HEHHOCTH JOCTHTHET JOMYCTHMOI HOPMBI»

Kpumepuu oyenxu:
OueHka «OTJUYHO» BBHICTABIACTCS, €CIM  BBINOJHEHBl BCE 3aJaHUS

IMPaKTUYCCKOTO 3aHATUA, JOIYHICHBI 1-2 HEIOYCThI, HCIPABICHHBIC II0
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TpeOOBaHUIO MIPETIOaBATEIS.

OrieHKa «X0POIII0» BHICTABIISETCS, €CIIM paboTa BHITIOJIHEHA B IIOJIHOM 00BheMeE,
JIOMYIICHBI OJiHA OINMOKAa MM Oojiee JBYX HENOYETOB IPU BBIOJHEHUU
3aJJaHus], UCTIPABJICHHbIC M0 3aMEYAHHIO MPETO1aBaTes.

Ol1ieHKa «y0BJETBOPUTEIbHOY» BBICTABISICTCS, €CIIN 33JaHUS BBIIIOJIHEHBI HE
B TIOJIHOM 00BEME, MOMYyNICHBI 1-2 OIMMOKHM MpPW BBHINOJIHCHUU 3aJaHUN HO
MPOJEMOHCTPUPOBAHBI YMCHHS, JTOCTATOYHBIC I NAJTbHEHINETO YCBOCHUS
MPOTPaAaMMHOTO MaTepHara.

OlcHKa «HEYT0BJIETBOPHUTEIBLHO» BBICTABIIACTCS, C€CIM BBIOJHCHO MCHEE
IIOJIOBUHBI SaﬂaHl/lﬁ, HC HpOZleMOHCTpl/lpOBaHbl yMeHl/Iﬂ, JAO0CTAaTOYHBIC JIsd
JIANIbHEHIIIero yCBOCHHS IPOrPaMMHOI0 MaTepHaa.
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4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM JUCITATIIAHBI

KoHTposb M oOIleHKa pe3yibTaTOB OCBOECHHS IUCLMUIUIMHBI OCYLIECTBIISIETCS IpENojaBaTelieM B
IIPOLECCEe TEKYIIEro KOHTPOIIS U IPOMEKYTOUHON aTTECTALUH.

4.1 Texymmii KOHTPOJIb:

HaunmenoBanue
OILICHOYHOT'O
CpEeACTBA

Kontponupyemsie pa3zens! (TEMbI) KonTtponupyemsle pe3ynbTaTsl
y4eOHOH TUCIIUITIITMHEI (ymeHus1, 3HaHUS)

1 31, 33, 34,
301.1,301.3,301.4, 301.6, @DOHJ| TECTOBBIX
302.1, 303.1, 303.2, 303.3 3aJaHun
MOICTUPOBAaHUSA 304.3, 304.9, 305.1, 305.9, 306.3, 306.4,
307.1,307.3, 308.2, 309.1, 309.3.

Tema 1.1 IlousiTHe MOIENHN U

2 31.33.34.35. 36.
301.1,301.3,301.4, 301.6,
301.7,301.8, 302.2, 302.3, 303.1, 303.2,
303.3,303.5, 304.3, 304.10, 305.1, 305.8,
Tema 2.1. MaTeMaTHueckie u 305.9,306.3, 306.4, 307.1, 307.2, 307.3, DoHz TECTOBBIX
(HCHCHHEE METOTBI POLICHH ;31017;1;23(55262)8.3, 309.1,309.2, 309.3 %aﬂamm

.Y2.Y3. Y4 aKTUYECKHE
NPUKJIAJHBIX 32134 YO1.1, Y013, V01.4, Y015, Y016, YOL.8, 3a1;)1aHHﬁ

VOL.11, V02.1, ¥02.2, Y02.3, V02.4, Y02.6,

V03.1, Y03.2, V03.3, Y04.2, YO4.5, Y05.1,
V05.2, ¥06.2, Y06.5, Y07.1, ¥07.2, Y07.3,
V08.2, Y08.3, Y09.1, Y09.2, Y09.3.

3 31.32.33. 34. 35. 36.

301.1, 301.3,301.4,301.6,

301.7,301.8, 302.2, 302.3, 303.1, 303.2,

303.3, 303.5, 304.3, 304.10, 305.1, 305.8,

305.9, 306.3, 306.4, 307.1, 307.2, 307.3, DOH/| TECTOBBIX

Tewma 3.1. MonenupoBanue 307.4,308.2, 308.3, 309.1, 309.2, 309.3 3aJaHuH

CJIOKHBIX CUCTEM V1.¥2. V3. V4. [TpakTuueckue
YOL.1, Y013, V014, YOL.5, Y016, VOIS, | sayapua

V01.11, ¥02.1, ¥02.2, ¥02.3, ¥02.4, Y¥02.6,

v03.1, ¥03.2, ¥03.3, Y04.2, Y04.5, Y05.1,

v05.2, ¥06.2, ¥06.5, ¥07.1, ¥07.2, Y07.3,

v08.2, ¥08.3, ¥09.1, ¥09.2, ¥09.3.

4.2 IIpoMe:xxyTO4YHasi aTTeCTALUSA

[IpomexxyTounass arrecTanus OOYYarOIIMXCS OCYIIECTBISIETCS IO 3aBEPIICHUM H3Y4EHUS
AUCHUIUIMHBI U TTO3BOJIACT OIIPEACINTE KAYECTBO U YPOBCHBL €€ OCBOCHHA.

dopMa MPOMEKYTOUYHOH arTecTallud MO JAUCHUIUIMHE «MoJaelupoBaHie TEXHOJIOIMYECKHX
poIIecCcoBy - MU(hHEePEHITNPOBAHHBIN 3a4ET.

OueHo4HbIE CpeCcTBa

Pe3yabTarsl 00yyeHus .
AJisl IPOMEKYTOUHOM aTTecTAlNU

31, 33, 34, Tunosoii Tect:

301.1, 301.3,301.4, 301.6, 1. Mogens — s10:

302.1, 303.1, 303.2, 303.3, a. omnucarenbHbIA 00pa3 peanbHol 1eHCTBUTENLHOCTH;

304.3,304.9,305.1, 305.9, b. MarepuanpHbIi WIM aOCTPaKTHBIA 3aMEHHTENb OOBEKTA, OTPAKAIOIIMH €ero
306.3, 306.4, 307.1, 307.3, [POCTPAHCTBEHHO-BPEMEHHBIC XaPaKTEPHCTUKH;

308.2, 309.1, 309.3. C. MaTepUalbHBIA WIM aOCTPAaKTHBIH 3aMEHHUTENb OO0OBEKTa, OTPAXKAIOIIMHA ero

CYIIECTBEHHBIE XapaKTePUCTHUKH;

2. @aijioBas cuCTeMa MMEPCOHAIBHOIO KOMITbIOTEpa HauOOJIee aJEKBATHO MOXKET
OBLITH ONMCAHa B BHIE:

a. TaOJIMYHOHN MOMENH;

b. rpaduueckoit monenm;

C. HepapXuyecKol MOJEIH;
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d. HaTypHOI MoIenH;
€. MaTeMaTH4ecKoil Mojenu.

3. Bo Bpems m3ydeHHs 3aBHCHMOCTH TEMIEPATyphbl CXKATOTO PEalTbHOTO rasa OT
JaBIICHUS MIOCTPONIIN TpU Pa3INIHBIX MOJIETIH: UMHTAIMOHHYIO
JETepPMUHUPOBAHHYI0, AHAIMTUYECKYI0 JAECTEPMUHHMPOBAHHYIO U HMHUTALMOHHYIO
croxactuueckyo. Kakas u3 mojesneii onumier ra3 Haubosee TOYHO?

d. aHAJIUTHUYCCKas NCTCPMHUHHUPOBAHHASA

b. me OHA W3 MOJeNiel He HMeeT MNpEeUMYyHICCTB, BCC 3aBHUCUT OT TCXHHUKHU
UCIIOJIHCHU A

C. 00e UMUTALMOHHEIE
d. “MHUTALMOHHAS CTOXACTUYECKAS
€. UMHTAIMOHHAS JIETEPMUHUPOBAHHAS

4. B 3aJa4€ O KaMHC, 6pOIHeHHOM noa yrjomM K TOpHU30HTY, pemeHHoﬁ B SIBHOM
BUAC, KaK 3aBUCUMOCTb KOOpAWHATEI OT BPpEMEHU, ObLIa MpUMEHEHA MO/JICIIb

a. Ccu
b. IJA
c. COA
d. CHU
e. JHA
5. Kakolf m3 miaroB HOCTPOCHMS MaTeMaTHUECKOH Mojenn chOpMyIHpOBaH HE

BEpHO?

a. BBIICIUTh BHYTPEHHHE CBS3M OOBEKTa, MpOLEcca HIM CHUCTEMBI C MOMOIIBIO
OTpaHWYEHHUH, YpaBHEHHWH, paBEHCTB, HEPABEHCTB, JIOTMKO-MAaTEeMaTHUECKUX
KOHCTPYKLHH

b. BBIACIUTH €TI0 HanboJee CYLICCTBCHHBIC YCPThI U CBOICTBa
C. BBIIOJHUTH O606LL[CHHLII>'I aHaJIn3 peajbHOI'0O 00bEKTa UITH mponecca

6. Kakumu 3HaHMSAMH HeoOXOoAWMO 00JagaTh IS MOCTPOCHHS MaTeMaTHYECKOM
MOJICNH B TIPUKJIATHBIX 3a7adax?

TOJBKO MAaTEMATHYCCKHUMHU 3HAHUAMU

a

b. Tomeko CricuuaJbHbBIMU 3HAHUAMU 00 00BeKTe

C. MaTreMaTHYECKUMU 3HAHUSIMU U CIICLIUAJIbHBIMU 3HAHUSIMU 00 00BeKTE
7

Kakune xapakTepuCTHKH 00BEKTa, MPOLECCca WM CUCTEMbl YCTaHABIMBAKOTCS Ha
JTarne BbIOOpa MaTeMaTHYeCKOi Moaen?

d. CTalMOHApHOCTh
b. wuszomopdHOCTH
C. JIMHEHHOCTb

d. JHCKpEeTHOCTH

8. Kakoii u3 miarop He BXOIUT B COCTaB HCCICIOBaHMS OOBEKTA, MPOIECCA HITH
CHCTEMBI M COCTABJCHHMS HX MAaTEMaTHYCCKOTO OIMCAHHS IMPH MaTeMaTHYCCKOM
MOJICIIMPOBAHHH, HO SIBJIIETCS YaCThIO MATEMAaTHYECKOTO MOICIIUPOBAHMS?

d. TIIOCTPOCHME AIrOpUTMA, MOACIUPYIOLIETO IIOBEACHHUEC 06"I)CKTa, mnmponecca uin
CUCTCMBI

b. ompenenenvie BHEIIHWMX CBsI3ei M OMHUCAHWE HX C MOMOIIBID OTPAHHYCHHIA,
ypaBHEHHI, PABEHCTB, HEPABEHCTB, JIOTHKO-MATEMAaTHYECKUX KOHCTPYKIIU

C. BbIJEJICHHE HauOOJice CYIICCTBEHHBIX YEPT U CBOUCTB PEabHOTO OOBEKTA WU
nporecca

d. omperneneHue MepeMEHHbBIX, T.€. MAPAMETPOB, 3HAUYCHUS KOTOPHIX BIHUSIOT Ha
OCHOBHBIE Y€PThI U CBOWCTBA 00BEKTA

9. C 4ero 0OBIYHO HAYMHAETCS MIOCTPOCHUE MATEMATHYECKOM Moaen?
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a. C MOCTPOCHHS W aHaJM3a MaTEeMaTHYeCKON MOJENH, KOTOpas Haubojee MOJIHO
COOTBETCTBYET pacCMaTpUBaeMOMY OOBEKTY, IPOLIECCY HIIN CHCTEME

b. ¢ moctpoennss W amanmM3a TmpocTeiiiei, Hamboiee TPyOOH MaTeMaTHYECKOM
MOJIETIN PACCMAaTPHUBAEMOT0 00BEKTA, MIPOLIECCA HITH CHCTEMEI

C. HCT IIpaBUJIIBHOT'O OTBETA

10. Kakass mozmens Hawmbojiee MOAXOOUT ISl ONMMCAHMS IBWKCHUS TypOyIEHTHOTO
IIOTOKA KUIKOCTH

HaTypHas
HUKaKas 13 MPEI0KESHHBIX
cTaTU4YecKast MOJICIb
JUHAMHYECKast MOJCIIb
JIMHEHHAS

®© o0 o

31. 33. 34. 35. 36.
301.1,301.3,301.4, 301.6,
301.7,301.8, 302.2, 302.3, 303.1,
303.2, 303.3,303.5, 304.3, 304.10,
305.1, 305.8, 305.9, 306.3, 306.4,
307.1, 307.2,307.3, 307.4, 308.2,
308.3, 309.1, 309.2, 309.3

TunmoBoii TecT:

1. YucneHHBII METOX MpeamojaracT pemcHre B OSCKOHCYHOM IHKIIE HUTECpAIIHid.
Korpma cnemyer npepBaTh mporiecc BEIYUCICHUS?

d. B Clly4ae €CJIM YMUCJIO HAYHET pacTu

b. B MomeHT, KOr/Ia perieHre OYAET MEHATHCSA OT UTEPAIMH K UTEPAIUU MEHEE YeM
Ha 1%

C. Korma OyaeT JOCTHTHYTa 3a/laHHAsl CTEICHb TOUHOCTH

2. UYro JeKHT B OCHOBE KOMITBIOTEPHOTO MOJCIMPOBAHUS KaK HOBOTO METOAA
Hay4YHBIX UCCIICJIOBAHUI? (YKadicume 6ce NpaguibHule Omeenbl)

a. TOCTPOEHHE MaTeMaTH4YEeCKUX MOJENeH nii CO3JaHMs TOYHBIX KOMUH
paccMaTpuBaeMbIX MIPOLIECCOB

b. wucmonp30BaHME HOBEHIIMX ABTOMATHYCCKHX CHCTEM, HE TPEOYFOIINX y9acTHSI
YeJI0BEKA B IPOLIECCE MOAETUPOBAHUS

C. TOCTPOCHME MATEMATHYCCKUX MO]ICJ'ICI‘/‘I JJIA OTIMCaHUA N3y4Ya€MbIX IPOIICCCOB

d. wucnonp3oBaHWE HOBEHIIMX BBIYUCIMTENBHBIX MAIIWH, 00JaJarON[MNX BBHICOKMM
OBICTPOJCHCTBHEM U CTIOCOOHBIX BECTH JUAJIOT C YEIOBEKOM

3. YpaBHeHHe Ha3bIBAETCSl TPAHCIICH/ICHTHBIM, €CITH

d. HUMeeT HEeJMHENWHYIO YacTh

b. comepXHT TPUTOHOMETPHUECKHE HIIH SKCTIOHEHITHATBHbIE ()YHKITHH
C. BKJIKOYAET KCIOHEHIHATbHBIE (QYHKIINH

d. BKJIHOYaET TPUTOHOMETPHUECKHE QYHKIIMH

4. VHTepBajoM M30JSIIIMU Ha3bIBACTCA

a. WHTepBa, Tae QYHKIHS He UMeeT KOpHEit

b. wuHTepBaN, rIe GYHKIMA HMEET pPEIcHUS

C. HWHTEpBaJ, TJE JISKUT YTOUHAEMBIN KOPEHB

5. Ha 3amannom orpe3ske [a,b] nmeeTcs TonbKo 0IUH KOPEHB, €CITH

a. 3HaK MPOU3BOIHOMN HE MEHSAETCS

b. 3Hak QyHKIMHM HE MEHSETCA, HO MEHSETCS 3HAK TPOU3BOIHON

C. 3HaK (QYHKIMU HE MEHSAETCS

6. KakuM KOJMYECTBOM HENMHEHHBIX YpPaBHEHHM OIMCHLIBACTCS MOJEIb, €CIH

3aKOHBI q)yHKIII/IOHI/IpOBaHI/IH MOACIN HCHHHefIHLI, a MOJCIIMPYEMbIC MPOLCCC HUIIN
CUCTEMA OGHa[LaIOT OHHOﬁ CTCIICHBIO CB060,HBI?

d. OJHUM HEJIMHESHHBIM YpaBHCHUEM

b. ABYyMs HEJIMHCHHBIMU YpaBHCHUSAMU
c
7

TpeMsi HeIMHEHHBIMU YPAaBHEHUSIMU
Kakune mMeTo/pl penieHus: NpUMEHSIFOTCs [Uist moucka KopHeil ypasHenwust f(X)=0 ¢
3aJJaHHOM CTENEHBI0 TOYHOCTH ?

a. dYucieHHble (MPUOIMKEHHbIC) METObI PEIICHHS 3a/1a4
b. ToumHBIe MeTOMBI pemeHus 3a1ad
C. KaueCTBEHHBIC METOIbI PELICHUS 3324
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V1.V2.V3. V4.
¥01.1, ¥01.3, ¥01.4, ¥01.5, Y01.6,

¥01.8,¥01.11, ¥02.1, ¥02.2, ¥02.3,

¥02.4,Y02.6,¥03.1, ¥03.2, ¥03.3,
Y04.2,Y04.5,¥05.1, ¥05.2, ¥06.2,
Y06.5, ¥07.1, ¥07.2, ¥07.3, Y08.2,
¥08.3, ¥09.1, ¥09.2, ¥09.3.

d. YHUBCPCAJIIbHBIC MCTOJAbI PCHICHUA 3a1a4

8. Kakas u3 onepariuii He BXOJHT B MOCJICIOBATEIBHOCTD ONEpaIuii, HeOOXOIMMBIX
JUTSL yTOYHEHUs] KOPHSI METOJIOM MTOJIOBUHHOTO JIENIeHNUs?

d. MPHUHATHC B KAUYECTBC HOBOI'0 MHTEpPBaJa M30JISILUHU TOM TOJIOBUHBI HWHTEpBaJia
N30JIUHU, Ha KOHIaX KOTOPOTO (byHKI_II/I}I UMECT OAMHAKOBBIC 3HAKHU

b. ACJIIEHUE NHTEPBAJIa U30JIAUH TTOTI0JIaM

C. TPHHATHE B Ka4eCTBE HOBOTO WMHTEPBala M30JILMM TOW IIOJIOBHHBI MHTEPBaja
N30JBIINH, Ha KOHIIAX KOTOPOTO (DYHKIUSA MMEET Pa3HbIC 3HAKU

9. Kak emre HassiBarorT Metox HerotoHa?

a. MeToJ KacaTeJbHBIX
METOJ| CEKYLIHX
METOJ IPSIMBIX
10. Kakast ¢pyHKIMs Ha3bIBaeTCs MHTETpANbHON QyHKIMeH pacnipeneneHus?

a. aTo byuxuus F(x), ompenensomas UL KKAOTO  BO3MOXKHOTO
3HAYEHHS X BEPOATHOCTh TOTO, YTO Cily4yaiHass BeIM4YMHA X NPUMET 3HAuYCHHE
6omnebiiee X, T. €. F(X) = P(X>X)
b. sto  ¢dynkuma F(X),
3HA4YECHHUS X BEPOSTHOCTh TOTO,
MeHblee X, T. €. F(X) = P(X<x)
C. 3TO ¢byukus F(X), OTIpeAeIISIOIAs VTS Ka)JI0T0 BO3MOYKHOT'O
3HAa4YeHUS X BEPOSATHOCTh TOTO, 4YTO Ciy4yaiiHasg BenuuuHa X NpUMET 3HAaYCHUE
paBHoe X, T. e. F(X) = P(X=x)
Tunosoe npakTHUYeckoe 3aJaHue:
1. VYTOYHUTH KOpEHb YpaBHCHHS x> +2x%+2=0, OT/Ie/ICHHBIH Ha otpeske [-3;-1] ¢
morpemHocThio 0,005, Mo paccMoTpeHHOMY HIbke ipuMepy. OdopMHTE Bce
BBIYHCIICHUS B TETPaIH.
2. Pemmts cuctemy u3 3 THHEHHBIX YpaBHEHUH ¢ 3 HEM3BECTHBIMH.

3X, —2X, +4%X, =21

33X, +4%, —2%X; =9

2X, — X, — X3 =10

ompeaesromast JJIs Kaxaoro BO3MOXXHOTO
4qTo cnyqaﬁHaﬂ BGJ’II/I‘II/IHaXHpI/IMeT 3HA4YCHUC

31.32.33. 34. 35. 36.
301.1,301.3,301.4, 301.6,
301.7,301.8, 302.2, 302.3, 303.1,
303.2, 303.3, 303.5, 304.3, 304.10,
305.1, 305.8, 305.9, 306.3, 306.4,
307.1, 307.2, 307.3, 307.4, 308.2,
308.3, 309.1, 309.2, 309.3

Tunosoii Tecr:

1. Kakoii meTon He HeceT B cebe IelTb CTeHepHUPOBATh HOPMAJIFHO PACHpeIeTICHHYIO
CIIy4aiHyIO BEJIUUUHY?

a. OCHOBaHHBIW Ha IIEHTPAJILHON NPeIEIFHOIN TeOpeME TEOPUH BEPOSITHOCTH

b. moJApHBIX KOOpIUHAT

c. Taycca
2. B skcnepuMeHTe OBUIO PENIEHO MCHONB30BaTh 3HAYEHHE TEKYIETO BPEMEHHU B
MUJUINCEKYH/IaX, BBIJITaBaeMOE KOMITBIOTEPOM, 4TOOBI CTeHEepHpOBaTh

MEPBOHAYAILHOE TICEBIOCIYYaHOE YHCII0. B KaKOM METO/IE 3TO MOXKHO MPUMEHHUTH?
B OCHOBAaHHOM Ha IIEHTPAJILHOU TPEACIbHON TEOPEME TEOPHU BEPOSITHOCTH

B METOJIE TIOJISIPHBIX KOOPAUHAT

B 000MX MeTOmaxX

HU B OJIHOM U3 YKa3aHHBIX

Kakoii cmoco® 3agaHusi 3aBUCHMOCTH MEXIY Ppas3IMYHBIMH [apamMeTpaMu
HCCIIEAYEMBIX 00BEKTOB, MMPOIECCOB M CUCTEM SBJISICTCS Hauboee yaI0O0HbIM?

a. MMHUTAIMOHHBIN

b. amamuTHyeckuii

C. HaTypHbIH

woo o

4. B dYeM COCTOMT 3ajJa4ya 3KCTpamoiupoBaHus (yHKOuM (Wiu  3amada

AKCTPATOAIIH)?

a. HaWTH 3Ha4YeHHus Yi TaOIMYHOM (QYHKIHMH B JHOOOW NMPOMEXYTOUHOH TOYKE XK,
xy € [z, 2y

pacronoKeHHON BHYTpH HHTepBana [x0, xn], T.e. Xi<xk<xi+1 u
b. wmaiity 3HaueHus YK TaGnuuHONH (YHKIMH B JIIO00H NMPOMEKYTOUHOU TOUYKE XK,

PacoIoKEeHHOU BHYTpH uHTepBaia [X0, xn], T.e. Xi+1<Xk<xi u Ty € [ Lo,
C. HalTh 3HaveHWs Yi TaOMUYHON (YHKIHMH B TOYKe XI, KOTOpas HE BXOAUT B
untepsai [x0, xn], T.e. Xi<X0; Xi>Xn.
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V1.¥2. V3. Y4.
Y01.1,Y01.3,¥01.4, Y01.5, Y01.6,
Y01.8,¥01.11, ¥02.1, ¥02.2, ¥02.3,
v02.4,Y02.6,¥03.1, ¥03.2, V03.3,
Y04.2,Y04.5,Y05.1, ¥05.2, ¥06.2,
¥06.5, ¥07.1, ¥07.2, ¥07.3, V08.2,
¥08.3, ¥09.1, ¥09.2, ¥09.3.

5. Kakum crioco6oM periaroTces 3a1a4i HHTEPIIOJSIMY U 3KCTPAIONSLIH?

a. HeT IPaBHILHOTO OTBETA

b. mocpemcTBOM — HAXOXKACHHS  AHAINTHYECKOTO  BBIPOKCHHS  HEKOTOPOIi
BcrioMoratensHON QyHKIun F(x), koTopas mpubmmkana Obl 3aJaHHYIO TaOIUYHYIO
¢yHKOMIO, T.. B Y3JIOBBIX TOYKAX NpPHHAMAada OBl 3HA4YCHHE TAaOIHIHBIX
¢ysxunit F(xi)=yi, i=0,1,2,...,n

C. TOCPEACTBOM  HAXOXICHHUS  AQHAIUTHYECKOTO  BHIPAXKEHHS  HEKOTOPOM
BcriomMorarenbHoi (QyHKimU F(X), koTopast pacimpsuia Obl 3aJaHHYIO TaOIMYHYIO
(GyHKIMIO, T.€. B Y3JOBBIX TOYKAaX NpPUHHMAaNa Obl pPaCIIMpPEHHbIE 3HAYCHMS
tabnnunelx ¢ynkuuii F(xi)=yi, i=0,1,2,...,n

6. IlpoBens HaTYpHBIN KCIIEPUMEHT Ha 3JICKTPOMCKPOBOM CTaHKE : 110 Pa3IMYHBIM
4acToTaM TeHEpali HWMITYJbCOB IOJOUpPANIN aMIUIUTYAy HWMILYJIBCOB, 4YTOOBI
TOJILIMHA pe3a ObuIa ocTosiHHa. [ToayueHHbIe pe3yIbTaThl MOKHO CYUTATh

a. TaOIMYHBIMH

b. spucTtHyeckuMu

C. HMMIICPUYCCKUMHU

d. aHaMUTHYECKUMH

7. YeM anmpoKCUMHUPYETCS TOJIBIHTErpabHast (GYHKIMS B KaXXIOH YacTH ACICHHS B
Metojie CuMmIicoHa?
KBaJpaTU4HOM mnapadonon
MHOTOWIEHOM CTETICHH N
KyOMYECKHM CILIAiTHOM
HET NPaBUIbHOTO OTBETA
Uro sBisiercss penieHueM AnG@EepeHINaIbHOTO YPaBHEHHS M-TO Topsinka?
(Ykadicume 6ce npasuibhble Omeenivl)
a. m-1 rabmuunas pyHkuus Y, Y1=Y', V.=Y's, ..., ym_lzy(m'z)
6. M tabmuaHBIX QyHKOUH Y, Y1=Y', V=Y, ..., ym:y(m'l)
B. peLIeHHE CHCTEMBI, cocTosmel n3 M-1 qudepeHnnanbHOro ypaBHEHHS IEPBOTO
TopsiIKa
I. pELIeHHE CUCTEMbI, cocTosuield n3 M auddepeHInanbHbIX ypaBHEHUH EPBOroO
nopsiaka
9. JInbdepenuuaibHoe ypaBHEHNUE BEICOKHX MTOPSIIKOB MOXKHO
pewnts MeTonamu Pynre-Kyrra
pewnts MeTonamu I'aycca
peunts Meronamu HeroToHa
. B IpsIMBIX MeTO/1aX ONTHMU3ANINH MIPU TIOUCKE SKCTPEMyMa HCIIOIb3YIOTCS
TOJIBKO 3HAYEHUS LIeNIeBO (DyHKIUH
Hapsi/ly ¢ IEPBBIMU M 3HAYESHUS BTOPBIX IPON3BOHBIX (PYHKIINU
3HAYEHMS TIEPBbIX MPOU3BOAHBIX (DYHKIINH

©e oo

cPoprooTw
¢ =i

Tunosoe npakTuYeckoe 3aJaHue:
1. BrraucnuTh 3HaYeHHE BeIpakeHus: 15-8/104,5.6

2. T'paduuecku oTaennuTh KOPHH ypaBHeHus: X Ig X = 1.
3. HaiiTi OpOM3BOAHYIO X IO X B TOUKE X=2.
4. Haiitu miomans Gurypsl, orpaHudeHHON TpaduKaMu QyHKINI:

y=x2— 2:X4+2,Yy=2+ 4-X— X

Kpurepun ouenxku nuddep

Kpurepun onieHKU TECTOBOM 4acTH

CHIIMPOBAHHOI'0 3a4€Ta

IIpouenT KauecTBeHHas oneHKa MHANBUIYATbHBIX
Pe3yIbTaTHBHOCTH 00pa30BaTENBHBIX JOCTIDKCHIH
(mpaBUIBHBIX .
Oaym (oTMeTKa) BepOATBHBIN aHAIOT
OTBETOB)
90 + 100 5 OTJIMYHO
80 +~ 89 4 XOpOIIIo
70 +79 3 YIIOBJICTBOPHUTEIHLHO
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Mmenee 70 2 HE YAOBJIETBOPUTEIHHO |

Kputepun oieHKM NpaKTUYECKON YacTH

OHGHKa «OTJHYHO» BBICTAaBJISICTCA, €CJIM BBIIIOJHCHBI BCC 3aJlaHUA IIPAKTHYCCKOI'O 3aHATHA,
AOIYIICHEBI 1-2 HEAOYCTEI, UCITPABJICHHBIC I10 Tpe6OBaHI/II-O ImpernoagaBaTeciis.

OHGHKa «XOpPOII0>» BBICTABIIACTCA, €CIIN pa60Ta BBITIOJTHCHA B IIOJIHOM 06’BCM6, JOIMYHICHBI OJIHA
omuOka wiIH Ooliee ABYX HCIOYCTOB IIPpU BBIIOJHCHHMU 3aJaHUs, HCIPABJICHHLIC II0 3aMCUYAHHIO
npenoaaBaTeiis.

OL[CHKa «YAOBJIETBOPUTEJIBLHO» BBICTABJISICTCA, €CJIU 3alaHUA BBIIIOJIHCHBI HC B IIOJITHOM OGLGMG,
JOTYIIEHBI 1-2 ommOKY Py BEITIOTHEHUH 3aIaHUH HO MPOJIEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIC IS
JAIbHENIIETO YCBOCHMS IIPOIPAMMHOI0 MaTepHalIa.

OHGHKa CHEYAOBJIETBOPUTECJIbHO) BEICTABIACTCS, €CJIN BBIIIOJTHEHO MEHEC IMMOJIOBUHEBI SaI[aHI/If/'I, HC
MMPOACMOHCTPHUPOBAHBI YMCHHUS, JOCTATOYHBIC JI1 ﬂanLHeﬁmero YCBOCHU: MPOTPAMMHOT'O MaTCpHuaJia.
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[Ipunoxenne 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/Ibl OBYUEHUA
1. AKTHBHBIE U HMHTEPAaKTHBHBIE METOIbl HCIOJB3YIOTCS IPH IPOBEICHUU TEOPETHYECKUX U

IIPAKTHUYECKUX 3aHATUH:

Pasnen/Tema

HpI/IMeHHeMHC AKTHUBHBIC U

HWHTCPAKTUBHBIC MCTObI

Kpatkas xapaktepuctuka

Pa3znen 1. Teopernueckue 0CHOBBI MOAEJTMPOBAHUS TEXHOJIOTMYECKHUX MPOLECCOB

Tema 1.1 IlougTHe
MOJEJH U
MO/1eJIMPOBAHUA

KonnexkruBuas

MBICIIMTEIbHAS

JIESITENBbHOCTb.
Pabora B Mukporpymmax

CryeHThl B MUKpPOTpYIIIIax Ha
KOHKpPETHOM TpuMepe GopMyIupyroT
CJIIOBECHOE ONMCAaHHE MOJENIEH, CO3al0T
MaTeMaTU4YeCKOe ONMCAaHUE MOJIEIIN U
aHAJIM3UPYIOT

MIOJIyYEHHBIE PE3YJIbTaThl

Paznen 2. MeToabl pemieHusi NPUKJIAJTHBIX 32124

Tema 2.1.
MaTtemaTH4ecKHe
H YHCJIEHHbIE
MeTO/bI peleHust
NPUKJIATHBIX
3ajga4

KonnexkruBuas

MBICJIUTENbHAS

JESITENLHOCTD.
PaGora B Mukporpymnmnax.

AHanu3 KOHKpEeTHOH
CUTyalun

CtyzneHTbI 00CYXK1al0T BO3MOXKHBIE CIIOCOOBI
pelLleHMs 3a]a4d, COCTaBIISIIOT
MaTEeMaTUYECKYI0 MOJIEJIb U BbIOMPAIOT METObI
JUIS €€ pelleHHMs.

BrINoSHAIOT penenne 3aauu ¢ IPUMEHEHUEM
IIPOTPAMMHBIX CPEACTB U BBIYUCIUTEIBHON
TEXHHUKH, AaHATU3UPYIOT

Pasnen 3. MonenupoBanue cuctem

Tema 3.1.
MopaenupoBaHue
CJIOKHBIX CHCTEM

Komextusuasa
MBICJIUTEIbHAS
NEATEILHOCTD.

AHann3 KOHKPETHOMN
CHUTYaIUU

CtyneHTsl 00cyXaat0T U GOPMYIHUPYIOT 3TAIbI
IPOEKTHUPOBAHUS MOJIeNeH I peleHHs
KOHKPETHBIX 3amad. Wiyt nHpopMmarmro o
BO3MOXHBIX CIIOCO0AX pelIeHUs 3aJauu 1
COCTaBJISIFOT MaTEMAaTUYECKOE OIMCAHUE.

BhINONHSAIOT peleHne 3a1a4u ¢ IPUMEHEHUEM
IPOTPaMMHBIX CPE/ICTB M BHIYHCIUTEIBHOM
TEXHHUKH, AaHAJTU3UPYIOT NOJy4YEeHHbIE
PE3YJIBTATHL.
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MEPEYEHb MIPAKTUYECKHNX 3AHATUI

[Tpunoxenue 2

Pa3genbl/TeMbI

Tembl NpaKTHYECKUX/JIA00PATOPHBIX
3aHATHNA

KoanuectB
0 4acoB

Tpe6oBanust
®1'OC CIIO
(ymeTn)

Pa3nesa 2. METOAbI PEHIEHUSA ITPUKJIAIHBIX 3AJTAY

8

Tema 2.1.
MartemMaTH4YeCcKHeE U
YHCJIeHHbIE METOAbI
pelIeHusi MPUKIATHBIX
3amay

[Ipaktrueckas padota Nel. [Tpumenenue
uHCTpyMeHTa [1006op napamempa st
pemenust ypasHenuii B MS Excel

2

V1.V3.

[IpakTuueckas padora Ne2. [Ipumenenue
UHCTpYMEHTa [louck pewienus niis
PELLIEHHS CUCTEM JIMHENHBIX YPABHEHU B

MS Excel

V1.V3.

[IpaxTuueckas padora Ne3. Pemienue
TPaHCHOPTHOM 3ajaun cpeacTBamMu MS
Excel

V1.V3. V4.

[IpakTrueckas pabota Ned. Pemenue
3aJ1a4 ONTUMH3aluK cpeacTBaMu MS
Excel

V1.VY3.V4.

Pasnen 3. MonenupoBanue cuctem

Tema 3.1.
MopaenupoBaHue
CJI0KHBIX CUCTEM

IIpakTuyeckas padora Ne5S. [ToctpoeHue
MOJIETIN CUCTEMbI MaTEMaTH4YECKUX
pacuyeroB Mathcad: Beruucinenue
MIPOU3BOJIHOM (pyHKIIMU

V2.VY3.

[IpakTuyeckas padora Ne6. [Toctpoenue
MOJIEJIA CHCTEMBI MAaTEeMaTHIECKUX
pacueroB Mathcad: BerumcieHue
OTIpeIeIEHHBIX HHTETPAJIOB, pacyeT
iomany GpuUrypsl, orpaHu4eHHON
rpadukamMu QyHKIMHA

¥2.VY3.

IIpakTuyeckas pabdora [IpakTuueckas
pabota Ne7. [TocTpoeHre MOJIETN CUCTEMBI
MaremaTH4eckux pacueroB Mathcad:
nocrpoeHue rpadukos QpyHKIUN B
MOJISIPHBIX KOOPJAUHATAX, TOCTPOCHUE
TMOBEPXHOCTEN

v2.VY3.

[IpakTrueckas padota Ne8. Peanuzamus
MOACIN METOJ0OM IHOJIOBUHHOI'O ACJICHUA
cpeacreamu MS Excel u Mathcad

V2.VY3.

[Ipaktuyeckas padora Ne9. Peanuzauus
METO0/1a HANMEHBIINX KBAIPaToB
cpeacreamu MS Excel u Mathcad

v2.VY3.

NTOT'O

18
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OBPA30OBATEJIbHBII MAPIIPYT

[punoxenne 3

Kontponupyemsie
KoHntposbHas pazzensl (T?MBI) KoHTtposmpyemst OuenounbIe cpeacTBa
TOUKa y4eOHOi € pe3yJIbTaThl
JUCIUIINHBI
Nel Paznen 1. IIK 1.1, IIK 1.3 | Kontposashas | 1. Tect
Teopernueckue OK 01 - OK 09. padora Nel
OCHOBBI
MOJIETTUPOBAHUS
TEXHOJIOTUYECKUX
IIPOLIECCOB
Ne2 Pasnen 2. Metonbl I[IK1.1 -TIK 1.3 | Kourpoasnas | 1. Tect
pelieHus OK 01 - OK 09. pa6ora Ne2 | 2. [Ipaktuueckoe
NPUKJIAIHBIX 3a/1a4 3aJaHKe
Ne3 Paznen 3. I[IK 1.1 -1IK 1.3 | Kourpoasnas | 1. Tect
MonenupoBanue OK 01 - OK 09. padora Ne3 | 2. [Ipaktuueckoe
CUCTEM 3a/laHue
Neq Jomyck Kk Moprdoano | 1. Tectrl no paznenam
. 3a4ery 2. Tunossble
IPaKTUYECKHE 3aJJaHus
IIpomexyTou | IndpepenuupoBann 1. TecTsl 1O pa3aenam
Has bIii 3a4eT 2. Tunossle
arrecrauus IPAKTUYECKUE 3aJaHUS
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JUCT PETUCTPALIAY U3SMEHEHUI Y TOMTOJTHEHUAM

n/n

Paznen pabouei
MPOTrPaMMBbl

Kpatkoe comeprkaHue n3MeHEHHs/ TOTTOTHEHHS

Jara,
Ne mpoTokona
3acemanms [T1IK

IMonnuce

npezceaaTens

TTLK

Pabouast mporpamma ydeOHOH IMCIHMIUIMHEL «MoOIeTnpoBaHNe
TEXHOJIOTHYECKUX TIPOLIECCOB» aKTyalu3upoBaHa. B pabouyio
pOTpaMMy BHECEHBI CICAYIOINE H3MCHEHHS:

3.2 YuebHo-
METOJINYECKOE U
nHpopManmoHHOE
obecrieueHue
peanuzanuu
HPOTrPaMMEI

B cBA3M C 3akiOYEHHEM KOHTPAaKTOB CO CTOPOHHHUMH
JNEKTPOHHBIMU OuONMHoTeyHbiMU cucteMamu “FOpait” (KoHTpakT
IOpaiir OBC www.biblio-online.ru NeK-55-19 ot 05.08.2019),
“BOOK.RU” (Kontpakt KHoPyc menana 35C BOOK.ru Ne K-52-19
oT 05.08.2019), “KoHCynbTaHT cTyneHra” (Kontpakr
Iomurexpecypc Koncymprant crymenra OBC K 50-19 or
05.08.2019) wu  oOHOBineHHWEM  IAT(GOPMBI  AIEKTPOHHOM
ombnmotreyHoit cumcrembl  “3HaHmMyM” pasmen 3.2 PalGoueit
MPOTPaMMBbI YUTaTh B HOBOW PENAKIINH:

OcHoBHas JUTEpaTypa
1. I'pago, B. M. KommbtoTepHoe MomenupoBaHue [DIEKTPOHHBII

pecype] : yuebnuk / B. M. I'pagos, I'. B. Oseuxun, II. B.

Oseukun, U. B. PygakoB. — Mocksa : KYPC : UH®PA-M,

2018. — 264 c. - ISBN 978-5-16-105145-0. - Pexxum nocrymna:

https://new.znanium.com/read?id=304020
2. Manspiuesckas, JI. I'. OCHOBBI MOJCTHPOBaHUS B cpele

aBTOMAaTU3MPOBAHHOM cucTemMbl npoektupoBanus "Kommac 3D

[OnexTponHBlii  pecypc] : yuebHoe mocobme / JI. T

Mansimesckast. - JKenesnoropck : ®I'bOY BO CIICA TITIC

MUYC Poccunm, 2017. - 72 c. - Pexum nocryna:

https://new.znanium.com/read?id=125845

JlonoJiHMTeIbHAS JUTepaTypa
1. Tpouenko, B. B. Cuctembl yIpaBIeHHS TEXHOIOTHICCKUMHU
nponeccaMy M HWH(QOPMAIMOHHBIE TEXHOJIOTHH [DIEKTPOHHBIH
pecypce] : yuebHOe mocoOue st CpeaHero mpoQecCHOHATBHOTO

obpazoBanust / B. B. Tpouenko, B. K. ®emopos, A. N.

3abynckuii, B. B. KomeHmaHToB. — 2-¢ M31., HCOp. ¥ JOM. —

MockBa : MWsgarensctBo IOpaiit, 2019. — 136 c. —

(ITpodeccuonanphoe obpazoBanue). — ISBN 978-5-534-09939-

3. — Pesxxnm moctyma: https://biblio-online.ru/bcode/439026
2. AampeeB, C. M. MopenupoBaHue OOBCKTOB H  CHCTEM

ynpaBieHus [DIeKTpoHHBIN pecypc] : yueOHoe mocodue / C. M.

Angpees ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 anektpos.

OIIT. JTMCK (CD-ROM). - Pexnm JIoCTyna:

https://magtu.informsystema.ru/uploader/fileUpload?name=3337.

pdf&show=dcatalogues/1/1138496/3337.pdf&view=true -

MakpooOBEeKT
3. OcumoBa, H. B. MogenupoBanue CHCTEM  YIPABICHHUS

[Dnexrponnsrii pecypce] : yaebHO-MeToandeckoe nocodbue / H.B.

OcwunoBa. — Mocksa : MUCHUC, 2019. — 50 c. — Pexum

nocryma: https://e.lanbook.com/book/129045
4. KnynnukoBa, 0.B.  MonenupoBanue  KOHCTPYKUMH U

TEXHOJIOTMYECKHX  ITIPOIECCOB  IIPOM3BOJCTBA  IJIEKTPOHHBIX

CpencTB [DaeKkTpoHHBIH pecypc]| : ydeOHOe mocobue / HO.B.

Knynnukxosa, C.II. Mamokos, A.B. Caenxo, A.B. ITlamuii ;

HOxHpIli  QenepanbHblii  yHUBEpcuTeT. - PocroB-Ha-JloHy

Taranpor : MznarenbcTBO OsxHoro (denepanpHOrO

yuuepcurera, 2018. - 124 c. - ISBN 978-5-9275-2974-2. -

Pexxum moctyma: https://new.znanium.com/read?id=343868

11.09.2019 r.
[Iporokon Ne 1

l/.'/: ! (/
(.7*0, ‘)),/

v

3 VCJIOBUA
PEAJIM3ALINN
IMPOTPAMMBI

B cBs3u ¢ 00HOBIIEHHEM MAaTCPUAITBbHO-TEXHUYCCKOTO oOecreueHus
n. MarepuanbHO-TEXHUYECKOE OOecliedeHue 4YHTaTh B HOBOH
penakuuu:

16.09.2020 1.
[Iporokon Ne 1
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https://new.znanium.com/read?id=304020
https://new.znanium.com/read?id=125845
https://biblio-online.ru/bcode/439026
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138496/3337.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138496/3337.pdf&view=true
https://e.lanbook.com/book/129045
https://new.znanium.com/read?id=343868

JUCLUIINHDI

Kaouner HudpopmaTnzanun B npogeccuoHaIbHO
JesITeTbHOCTH

VYueGHas ayamTopus JUIA INPOBEICHHS Y4YEOHBIX, NPAKTHYSCKHX
3aHATHH, UL CAaMOCTOATENBHOH pa0oTHl, Ui TPYHIOBHIX |
WHIMBUIYalIbHBIX KOHCYJBTalWH, Ul TEKYIIero KOHTPOJS |
OPOMEKYTOYHOU aTTECTALIUH.

Pabouee MecTo mpenonaBartens: IMEPCOHAIBHBIA  KOMITBIOTED,
MPOEKTOp, JKpaH, pabouyre MecTa 0oOy4aroUIMxcs, JI0CKa ydeOHas,
yueOHast McOenb;

IlepcoHanbHbIE KOMIIBIOTEPHI

3 YCJIOBUS
PEAJIM3ALINNA
[TIPOTPAMMBI

JICLUATUINHEI

B cBa3m Cc 3akiIoueHHMEM ~ KOHTPAaKTOB CO  CTOPOHHUMHU
9NEeKTPOHHBIMH OuOnnoreunsiMu cucteMamu “HOpait” (KonrpakT
Ne K-55-20 ot 25.08.2020 r. OOO «3DneKTpOHHOE W3AaTEIBECTBO
FOPAWT», 01.09.2020 r. 1o 31.08.2021 rOBC JIAHb (KonTpakT Ne
K-58-20 ot 13.08.2020 r. OOO «M3nmarenscteo JIAHBb», 01.09.2020
r. mo 31.08.2021 r.), O9bC 3HAHUVYM (Kontpakr Ne K-60-20 ot
13.08.2020 r. OO0 «3HAHNYM», 01.09.2020 r. mo 31.08.2021 r.)
n. YueOHO-MeToAMYeckoe | HMH(MOPMALMOHHOE oOOecredeHne
peanu3anuy IporpaMMbl YUTaTh B HOBOH pelakIiuu:
OcHoBHas JqUTEpaTypa

1. T'pagos, B. M. KomnsroTepHoe MoaenupoBaHue [DIeKTpOHHBII
pecypc] : yuebnuk / B. M. I'panos, I'. B. OBeukus, I1. B. OBeukuH,
H. B. PynakoB. — Mocksa : KYPC : UHOPA-M, 2018. — 264 c. -
ISBN 978-5-16-105145-0. - Pexum JocTyna:
https://new.znanium.com/read?id=304020
2. Mansimesckas, JI. I'. OCHOBBI MOIECIHPOBaHHSI B Cpeie
ABTOMAaTU3UPOBAHHOM cucTeMbl mpoektupoBanus "Kommac 3D"
[DnexTponHEI pecypce] : yaeOHOE ocodue / JI. I'. Manbimesckas. -
Kemnesznoropck : ®I'BOY BO CIICA T'TIC MUC Poccun, 2017. - 72
c. - Pexxum nocryna: https://new.znanium.com/read?id=125845

JlonoJiHMTeIbHAS JUTepaTypa
1. Tpouenko, B. B. Cucremsr ympaBiIeHHS TEXHOJIOTHICCKAMHU
npoueccaMu M MH(GOPMAIMOHHBIC TEXHOJOTUH [DJEKTPOHHBIN
pecypc] : yueOHoe mocoOue s CpemaHero npodecCHOHAIBHOTO
obpazoBanms / B. B. Tponenko, B. K. ®enopos, A. U. 3a0yackwuid,

B. B. KomenmautoB. — 2-¢ u3xm., ucop. u jgon. — MoOCKBa :
WznatensctBo [Opaiit, 2019. — 136 c. — (IIpodeccronansuoe
oopazosanue). — ISBN 978-5-534-09939-3. — Pexum mocryma:

https://biblio-online.ru/bcode/439026

2. Aunmpee, C. M. MozenupoBanue OOBEKTOB M CHUCTEM
ynpaBieHust [DNeKTpoHHBIH pecypc] : ydueOHoe mocobue / C. M.
AnpgpeeB ; MI'TY. - Maruutoropek : MI'TY, 2017. - 1 snektpoH.
OIIT. JTUCK (CD-ROM). - Pexum JocTyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf
&show=dcatalogues/1/1138496/3337.pdf&view=true -
MakpooOBEeKT

3. OcwumoBa, H. B. MogenupoBaHue CHCTEM YIPaBICHUS
[OmexkTpoHHBI pecypc] : ydeOHO-MeTommueckoe mocobue / H.B.
OcunoBa. — Mocksa : MUCHUC, 2019. — 50 ¢. — Pexwum noctyma:
https://e.lanbook.com/book/129045

4, KnynnwkoBa, FO.B. MoxgenupoBanue  KOHCTPYKIIUHA U
TEXHOJIOTHYECKHX IPOLECCOB IPOU3BOJICTBA AIIEKTPOHHBIX CPEICTB
[OnexTponHBIil pecype] : ydeOHOe mocobue / FO.B. KiryHHMKOBa,
C.I1. MamoxkoB, A.B. Caenko, A.B. ITanuii ; FOxHBIN (enepanbHbli

yHuBepcuteT. - PocroB-Ha-Jlony ; Taranpor : UM3garenscTBo
IOxHoro denepamproro ynusepcurera, 2018. - 124 c. - ISBN 978-
5-9275-2974-2. - Pexum JocTyna:

https://new.znanium.com/read?id=343868

16.09.2020 .
[Iporokon Ne 1

3 VCJIOBUA
PEAJIM3ALINN

B cBsa3u ¢ 0OHOBICHHEM MaTEepHAIHHO-TEXHHYECKOTO 00eCTIeUeHHS
n. [IporpammHoe oOecneduenne w WHTEpHET-pecypchl UYHUTaTh B

16.09.2020 r.
IIporoxoi Ne 1
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https://new.znanium.com/read?id=304020
https://new.znanium.com/read?id=125845
https://biblio-online.ru/bcode/439026
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138496/3337.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138496/3337.pdf&view=true
https://e.lanbook.com/book/129045
https://new.znanium.com/read?id=343868

[IPOTPAMMBI
JICUATUIAHEI

HOBOI1 peaKkIuu:

MS Windows (noamnucka Imagine Premium) norosop 1-1227-18 ot
08.10.2018, cpok neiicTBusa:11.10.2021

Calculate Linux Desktop cBoGomao pacnpocrpansemoe 10
(https://www.calculate-linux.org/ru/), cpok neHcTBHs: GecCpOIHO
MS Office goroBop Nel35 ot 17.09.2007, cpok nmeHCTBHA:
6eccpodHo

KOMIIAC 3D porosop H-261-17 ot 16.03.2017, cpok nedcTBHS:
6eccpovHo

aﬂeKTpOHHbIe ITaKaTbl IO AUCLHMIIJIMHAM: MaHII/IHOCTpOl/ITe.HI)HOC
yepuenue moroBop K-278-11 ot 15.07.2011, cpok neiictBus:
O6eccpovHo

Autodesk AcademicEdition Master Suite Inventor Professional 2011
norosop K-526-11 ot 22.11.2011, cpok zeiicTBus: 6eCCPOUHO;
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JUCT PETUCTPALIMM UBMEHEHUA Y JOITOJTHEHUM (3AnucH 24

21 TOJA)

n/n

Paznen paboueii
IPOrpaMMmbl

KpaTKOC CoepxKaHue W3MEHEHUS/I0TOJTHE HIS

Jlara,
Ne npoTokona
3acengHus [1K

IMoanuce
npeacenaTess
TIK

PaGoyas nporpamma yueGHON mucUMIUIMHBL «MoaenupoBaHue
TEXHOJIOTUYECKUX MPOLECCOB» aKTyallu3upoBaHa. B pabouyio
MPOrpaMMy BHECEHBI CICIYIOLINE U3MEHEHMS:

3 VCJIOBUS
PEAJIU3ALIUU
YUYEBHOM
JUCLIMITIUHDBI

B CBsI3M ¢ 3aK/1I04€HHEM KOHTPAKTOB CO CTOPOHHUMHU
3JIeKTPOHHBIMHU GubIMOTeYHbIMU cucTeMamu DBC IOPAUT K-
42-21 o1 12.07.2021 r. OO0 «DNEKTPOHHOE U3ATETLCTBO
FOPAMT» ¢ 01.09.2021 o 31.08.2022 r., 9BC ZNANIUM.com
K-44-21 ot 12.07.2021 r. OO0 3nanuym ¢ 01.09.2021 o
31.08.2022 r., OBC Jlanb K-45-21 ot 12.07.2021 r. 000
«Mznarensctro Jlanb» K-46021 ot 12.07.2021 r. 000 «3BC
JIAHb» ¢ 01.09.2021 1o 31.08.2022 r. n. Y4eOGHO-MeTOqHuECKOE

1 MHPOPMALMOHHOE 00eCIeYeHHE pealu3allii POrPaMMBbI
YUTaTh B HOBOM peaKLIMu:
OcHoBHasi 1HTEpaTypa

1. T'panos, B. M.  KommbloTepHOE  MOEIMPOBaHHUE
[DnexTponnsiii pecype] : yuebuuk / B. M. I'panos, I'. B. OBeukus,
I1. B. OBeukun, H. B. Pynakos. — Mocksa : KVPC : UH®PA-M,
2018. — 264 c. - ISBN 978-5-16-105145-0. - Pexkum nocTyna:
https://new.znanium.com/read?id=304020
2. Manbiwesckas, JI. . OCHOBbl MOZENUpOBaHHS B cpeje
ABTOMAaTH3MPOBAHHON CHCTEMBbI MpoekTupoBaHus "Kommac 3D"
[DnexTponnslii pecype] : yuebHoe nocobue / JI. I'. Manbiesckas.
- Kenesnoropck : ®I'BOY BO CIICA I'TIC MUC Poccun, 2017. -
72 c. - Pexum nocryna: https://new.znanium.com/read?id=125845

JonosiHuTe/bHAS JIUTEpPaTypa
l. Tpouenko, B. B. CucTeMbl ynpaBjieHHs T€XHOIOTHIECKAMHE
npoueccaMu ¥ MH(POPMALMOHHBIC TEXHOJIOTHM [DIeKTPOHHbIH
pecypc] : yueGHOe mocobue st cpenHero MpodeccHOHaIBHOTO
obpasosanus / B. B. Tpouenko, B. K. ®enopos, A. U. 3a6ynckui,
B. B. KomennantoB. — 2-¢ wu3a., ucnp. u gom. — Mocksa :
Wsnarenscreo [Opaiit, 2019. — 136 ¢. — (ITpodeccronanbHOE
obpasosanue). — ISBN 978-5-534-09939-3. — PesxuM a0cTyma:
https://biblio-online.ru/bcode/439026
2. AmugpeeB, C. M. MonenupoBaHiue OGBEKTOB M CHCTEM
ynpaBiieHus [DneKTpoHHbI pecypc] : yueOGHoe nmocobue / C. M.
Annpees ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1 JJIEKTPOH.
OnT. JTUCK (CD-ROM). - Pexxum JoCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true -
Makpoo6bekTt
3. Ocunosa, H. B. Mozennposanue cHcTeM ympaBieHus
[DnexTpoHHsIit pecype] : yue6GHo-MeToanueckoe nocobue / H.B.
OcunoBa. — Mocksa : MUCHUC, 2019. — 50 c. — Pexum
nocryna: https://e.lanbook.com/book/129045
Kitynnukosa, 10.B. Mozaenuposanue KOHCTPYKLH U TEXHOJIOTHYECKUX
[IPOLECCOB MPOU3BOJCTBA MNEKTPOHHBIX CPEACTB [DNEKTPOHHBIH pecypc]
: yuebroe nocodue / 10.B. Kiynnukosa, C.IT. Mamokos, A.B. Caenko,
A.B. anuii ; IOxubIi Genepanbublii yHHBEpCHTET. - Pocros-Ha-/Tony ;
Taranpor : Msnaresnscrso IOxHoro denepansHoro yHuBepcurtera, 2018.

- 124 c. - ISBN 978-5-9275-2974-2. - Pexum JIOCTyna:
https://new.znanium.com/read?id=343868

08.09]2021 r.
[Mporojkon Ne 19

3 YCJIOBUS
PEAJIU3ALIMU
YYEBHOM

JIUCLMIUTAHBI

B cBs13u ¢ 0GHOBIIEHHEM MaTepHATbHO-TEXHIYECKOTO
obecnieuenns 11. [IporpaMmHoe obecrieueHue u Huteprert-
PECYpPChl UUTATH B HOBOM peNAKLIUK:

MS Windows (noanucka ImaginePremium) norosop JI-1227 ot

08.10.2018, cpok neticteus:11.10.2021

08.09.2021 r.
[TpoToxon Ne' 1

/2
/.

"




CalculateLinuxDesktop cBo6oaHO pacnpocTtpansemoe 10
(https://www.calculate-linux.org/ru/), cpok aeiictus: 6eccpouHo
MS Office noroop Nel35 ot 17.09.2007, cpok neiicTBus:
6eccpouHo

KOMIIAC 3D norosop [I-261-17 ot 16.03.2017, cpok meicTBYS:
6eccpouHo

DNEeKTPOHHBIE MIAKAThI 110 AUCLUILIAHAM:
MaiunHocTpoutensHoe Yepuerue gorosop K-278-11 or
15.07.2011, cpox neiictBusi: 6eccpoyHO

Autodesk AcademicEdition Master Suite Inventor Professional
2011 noroBopK-526-11 ot 22.11.2011, cpokneiicTBus:
6eccpouHo;

Vuebupiii kommnext [TO "Renga" (cuctema apxMTEKTYpHO-

CTPOMTENILHOTO TMPOEKTUPOBAHUS, MPOSKTUPOBAHUSI
METAJUTMYECKUX U %/0 KOHCTPYKLMI U MHKCHEPHBIX CHCTEM)
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