MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

b1.B.JZ1B.01.02

(uHOexc OucCyuniuHbot)

PABOYASA ITPOI'PAMMA JJUCHUIIJIMHBI

PacueTHnie MCTOAbI MOACIUPOBAHUA 00BEKTOB TEXHOIOTMYECKOIO O60py,Z[OBaHI/I$I

(HaumeHo8aHUe OUCYUNIUHBL)

10 HANPABJICHUIO TIOJITOTOBKH
20.04.01 TexnocgepHasi 6e30MaACHOCTH

HaIpPaBICHHOCTH (TIPO(HIIBH)
CucTeMsbl ynpaBieHUs: TPOU3BOICTBEHHOM, IPOMBIIUICHHOW U AKOJIOTHYECKON 0€30MaCHOCTHIO

®opma o0ydeHus: OYHast
I'ox mabopa: 2020
O6mmas Tpynoemkocts: 4 3E

Pacnpeueneﬂue YaC0B JUCHHUIIMHBI IO CEMECTPaM

CemecTp 1
®opma KOHTPOJIsI | IK3aMeH Hroro
Bun 3ansituid
Jleknun
JlaGopatopHble
[IpakTueckue 32 32

PykoBOJCTBO: KypcoBbie paboThl (1poekThi) / PT'P
[TpoMexxyTouyHas arrecTanus

KonTtakTHas pabora 32 32
CamocrosiTenbHas paboTa 76 76
KoHnTponis 36 36

Hroro 144 144




Pabouyto mporpammy coctaBui(u):
Jouent MHCTHTYTA MH)KEHEHPHOH M SKOJIOTHYECKON O6e30MacHoCTH, K.T.H., Pamosu U.H.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensenrt

(OondcHocmy, yueroe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucumIninHbl coctaBiena Ha ocHoBanuu @I'OC BO u yue6HOTrO 1utana
HarpasieHus noarotoBku 20.04.01 TexHocdhepHas 6€3001aCHOCTh

Cpok neiicTBus padoueii mporpaMMebl AMCUHUIIMHBI 10 «31» aBrycra 2022 r.

YTBEPXIEHO

Ha 3aceganuu I/IHCTI/ITYTa HH)KeHepHOﬁ 1 DKOJOTMYEeCKOi 0€30I1aCHOCTH

(mpotokon 3acenanust Ne 2 ot «09» centsiops 2019 r.)



o

1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb — popmMupoBaHUE Y CTYACHTOB 3HAHUN M YMEHHIA B 00JaCTH TEOPUU U TIPAKTHKHU
pacyeTHBIX METO/J0B MAaTEeMaTHYECKOr0 MOJENUPOBaHMs IMPUMEHUTEIbHO K  OObeKTaMm
TEXHOJIOTUYECKOT0 000py10BaHUS.

3ajgauu:
BripaboTath HaBBIKM Yy CTYIACHTOB CaMOCTOATENHFHO (OPMYJIHPOBATH 3aJaddl pacdyera U
ONTUMH3AINN 00BEKTOB TEXHOJIOTHYECKOTO 000PYAOBaHUS;
Hay4uTh NpuMeEHSTh YHCIICHHBIE METOJIBI JJISl PEIICHUs IOCTABICHHBIX 337ad MOBBIILICHHS
HA/ISKHOCTH M YCTOMYMBOCTH OOBEKTOB TEXHOJIOTHYECKOTO 000PYAOBAHUS, IIOAJICPIKAHHUS UX
(bYHKIIMOHATIBHOTO Ha3HAYCHUSL.
[T03HAKOMUTH CTYJEHTOB C MPHHLUUIAMH IOCTPOCHHS YHCICHHBIX MOJENEH, CO31aHus
cHCTeMbl 0aJaHCOBBIX YPaBHEHMH M ypaBHEHHH MPOLECCOB, C OCHOBAMU YHCICHHOTO
peIIEHHs CUCTEMbI YpaBHEHHIA;
HayunTh aHanM3upoBaTh CYIIECTBYIOLIME 3JIEMEHTHl TEXHOJIOTHYECKOro 00OpYHOBaHUS,
pa3pabarbiBaTh M BHEAPATh HEOOXOIUMBIE H3MEHEHUS B WX CTPYKType C TIO3HMLUH
NOBBIIIECHUS () (HEKTHBHOCTH U SHEProcOepeKeHMS;
Jlate MHPOPMALIMIO O PA3TUYHBIX METO/IaX U CPEACTBAX MAaTEMATHIECKOTO MOACTHPOBAHNUS
Hayuntp  aHanmm3umpoBaTh  pe3yiabTaThl  MOJCIMPOBAHUS,  MPOM3BOAMTH  IOMCK
ONITUMH3AIMOHHOTO PEIICHHUS C TOMOIIBIO U3YUYEHHBIX METOOB.

2. Mecto nucuumiunsl B ctpykrype OIIOITI BO

I[I/ICIII/IHJII/IHI)I U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTcs{ JaHHas JUCHUIIINHA:

«Mudopmanrionnsie TexHoJIOoruU B cdepe OezomacHocTH», «OpraHu3anusi TPOEeKTHON paboThl B
cucteme TexHochepHoii 6e30macHOCTH 1.

HI/ICHI/IHHI/IHLI " IMPAKTHUKH, I KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHHUITIIMHBI HeO6XO,I[I/IMO Kak

npenmectBytomiee: «lIpou3BoacTBeHHAas TpakTHKa (HAYYHO-HCCIIEIOBaTeNbCcKas padora) 2,3,4»,
«["ocympapcTBeHHast UTOTOBAsI ATTECTALIHI.

3. Ilnanupyembie pe3yJibTaThl 00y4YeHUs

HNuaukatopbl
dopmupyemble U ! P
JOCTHIKEHUS
KOHTPOJIMpYyeMbIe .
KOMIIeTeHLUI Iliianupyemblie pe3yabTaTbl 00yUeHUs
KOMIIETEeHLIUHU (ko1 H
(Ko 1 HAMMEHOBAHUE)
HAaWMEHOBAHHE)
CIIOCOOHOCTH K| - 3HaTh:
peanmzanun HOBBIX — TEOPHUI0 W AaJNrOpPUTMBI PEHNICHUS 3a7ay
METOI0B TOBBILLICHUSI ONTUMHU3ALMU 11 MaTeMaTHYECKUX MOAECIeH
HaAC)KHOCTH 2 TEXHOJIOTMYCCKUX MPOLECCOB U TEXHUUYCCKHUX
YCTOMYUBOCTH 00BEKTOB
TEXHUYECKUX  OOBEKTOB, VMETh:
noAACpXKaHUA ux IIPUMEHSTHh YACIIEHHBIE METOABI ISl pELICHUS
(GYHKIMOHAIILHOTO TIOCTaBJICHHBIX 3aJ1a4u TIOBBILIECHUS
nasnavenus (I[1K-7) HaJIeKHOCTH W YCTOWYMBOCTH OOBEKTOB
TEXHOJIOTHYE€CKOTO 00opyn0BaHus,
TOIICPKAHUS 150:¢ (G YHKIIMOHATTEHOTO
Ha3HAYCHHUS
BaneTs:




dopmupyemMbie U
KOHTPOJIHpyeMble
KOMIIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

HNuaukaTopsl
AOCTHKEHU S
KOMIIeTeHIUi
(koo m
HAaWMCHOBAHHE)

Ilinanupyemble pe3yibTaThl 00yUeHUs

HOBBIMU METOJAMU IIOBBIILIECHUS HAICKHOCTU
U YCTOMYMBOCTH TEXHHUYECKUX OOBEKTOB,
NoAAepKaHUsA ux (YHKLMOHAIBHOTO
Ha3HA4YCHMUS C HCIOJIB30BAaHUEM IIPUHIUIIOB
MaTEMaTUYECKOro MOACIUPOBAHUS

CIIOCOOHOCTB K
panroHaILHOMY
PCIICHHUIO BOIIPOCOB
0€30I1aCHOI0 pa3MeIeHuUs
nu HpI/IMeHeHI/IH
TEXHUYECKHUX CPEJICTB B
peruonax (ITK-17)

3HaTh:

METO/IbI ONTUMU3AIIH DIIEMEHTOB
TEXHUYECKUX CUCTEM U OOBEKTOB;
OINTUMAJIBHYIO CTPAaTCruro 3aMCHbI
o0opymoBaHus

YMeTs:

aQHAJIM3UPOBATh CYIIECTBYIOIIUE 3JIEMEHTHI
TEXHOJOTHYECKOT0 o0opyoBaHus,
pa3pabaTeiBaTh W BHEIPATH HEOOXOIMMBIC
U3MEHEHUS B UX CTPYKType C MO3ULUN
MOBBIIICHUS 3¢ (HEeKTUBHOCTH u
9HEprocOepeKeHus

Biagers:
HaBBIKAMU CaMOCTOSTENIFHO (OPMYIHPOBATH
3a7ayd pacyera M ONTUMH3ALUN OOBEKTOB
TEXHOJIOTHYECKOTO 000pyIOBaHHS

CIOCOOHOCTH MPOBOIUTH
IKCIEePTU3Y 0€30MaCHOCTH
Y DKOJIOTUYHOCTH
TEXHUYECKHUX IPOEKTOB,
IIPOU3BO/JICTB,
MIPOMBIIIIJIEHHBIX
NPEANPUATHI U
TEPPUTOPUATIBHO-
IIPOU3BOJICTBEHHBIX
komrutekcos (ITK-20)

3HaTh
pa3IuYHbIC METObI u CpencTBa
MaTEeMATHYECKOTO MOJISIIMPOBAHUS B TEXHUKE

YMers:
HCIIOJIb30BaTh MCETOAbI MOJCIMPOBAHUA JJIA
ONITUMU3AINU apaMeTpoB 00BEKTOB
TEXHOJOTMYECKOro 000py10BaHUs

Bnaners:
OpUHOUIIAMU TMOCTPOCHUA MATCMATHUYCCKUX
Mojieiei  OOBEKTOB  TEXHOJOTHYECKOTO
o0opynoBaHus




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLLEro

BBIITYCKA U3CIHN

Bun . KOHTPOJISA
Monyab . HaumenoBanue TeM 3aHATHIA Oo0nbem,
(paszean) yueOHoit (yae6u0i padoTs) Cemectp u. bannbl | MHTEpaKTHB, 4.| (HAUMEHOBaHUE
padoThI OLIEHOYHOI'0
cpeacTBa)
MO/[VYJIb 1 Cp 1. OcHOBBI MaTEeMaTH4ECKOTO 1 4 - - Ormpoc cTyIeHTOB
MOJIETTUPOBAHUS [IpU cjaue OTYETOB I10
[IPaKTUYECKUM
BaHATHIM
Cp CamocrosiTeIbHOE HW3y4Y€HUE Marepuaia 1 15 - - Ornpoc cTyieHTOB
MonyJis 1, He BOIIEIIET0 B KypC JIEKIIUH [IpU cjaue OTYETOB I10
[PaKTUYECKUM
BaHATHIM
MOAVJIb 2 Cp 2. Mojieny JIMHEWHOTO TPOrPaMMHUPOBAHHUS 1 4 - - Ormpoc cTyAeHTOB
B TEXHUYECKUX CHCTEMax [IpHU C1aye€ OTYETOB IO
PAKTUYECKUM
BaHATUSAM
IIp [TpakTrueckoe 3anstue 1 1 4 - - Otuer no
«'paduueckuit MeToa peleHus 3a1a4 o [IPAKTUYECKOMY
BBIOOPY ONTUMAIBHOIO IJIAHA CYTOYHOTO BaHITHIO
BBINTYCKA U3IETUI»
IIp [TpakTnueckoe 3ansTue 2 1 2 - - Otuer no
«['padmueckuit MeToa peLIeHns 3aJJauu 1o [IPAKTUYECKOMY
BbIOOPY ONTUMAIBHOIO IJIAHA CYTOYHOTO BaHITHIO
BBINTyCKa U3Jlenuii ¢ mpuMeHeHneM Excel»
IIp [MpakTdeckoe 3aHsTre 3 1 4 - - Otyer no
«CHUMIUIEKC-METO/1 PELLIEHNUS 33Ja4H 110 [IPAKTUYECKOMY
BbIOOPY ONTUMAIBHOIO IJIaHA CYTOYHOTO BaHITHIO




®opMbl TEKYLLEr0

Bun . KOHTPOJISA
Monyab . HaumenoBanue TeM 3aHATHIA Oo0nbem,
yueOHoit . Cemectp bannbl | MHTEpaKTHB, 4. | (HAUMEHOBaHUE
(paznen) (yueoHoO¥ paGoThI) .
padoThI OLIEHOYHOI'0
cpeacTBa)
IIp [TpakTuueckoe 3ansatue 4 1 4 - - Otyer mo
«CHUMIUIEKC-METO/1 PELLIEHUS 3aJa4H 110 [IPAKTUYECKOMY
BBIOOPY ONTUMAIBHOIO [JIaHA CYTOYHOTO 3aHSATHUIO
BBINTyCKa u3nenuii B Excel»
IIp IIpakTrueckoe 3aHsaTHE 5 1 4 - - Otuer no
«["'padpuueckuii MeTo1 pemieHs 3aAa4u 10 [IPaKTUYECKOMY
BbIOOPY ONTUMAJIBHOI'O COCTaBa BaHITHIO
TEXHOJIOTHYECKOU CMECH»
IIp [Ipaktuueckoe 3anstue Neb 1 4 - - Otuer no
«CHUMIUIEKC-METO/l  pelleHusl 3ajaud 10 [IPAKTUYECKOMY
BBIOODY ONTUMAJIBHOTO cocTaBa 3aHSATHUIO
TEeXHOJIOrn4eckoi cmecu B Excel»
Cp CaMocTosTeNnbHOE U3YYEHHE MaTepraia 1 15 - - Omnpoc cTyneHToB
MOJYJIs 2, HE BOLIEANIETO B KypPC JICKIIUN [pU cjaue OTYETOB I10
[PaKTUYECKUM
BaHATHIM
MOJVYJIb 3 Cp 3. Monenn JTMHAMUYECKOTO 1 4 - - Omnpoc CTYACHTOB
MporpaMMHUpOBaHusl B TEXHUUYECKUX [IPU cja4€ OTYETOB I10
cUcTeMax IPAKTHYECKUM
IIp ITpakTueckoe 3ansatue Ne7 1 4 - - Otuer no
«Ontumuzanus AJIEMEHTOB [PAKTHYECKOMY
TEXHOJIOTMYECKUX IPOLIECCOB  METOAAMHU 3aHITHIO
JUHAMHYECKOT0 TPOrPaMMUPOBAHUS
IIp IIpakTrnueckoe 3ansTue Ne§ 1 4 - - Otyer no
«OnTumanbHas cTpaTerus 3aMEHBI [IPAKTUYECKOMY
000pyI0BaHUS BaHSTHIO




®opMbl TEKYLLEr0

Bun . KOHTPOJISA
Monyab . HaumenoBanue TeM 3aHATHIA Oo0nbem,
(paszean) yueOHoit (yae6u0i padoTs) Cemectp u. bannbl | MHTEpaKTHB, 4. | (HAUMEHOBaHUE
padoThI OLIEHOYHOI'0
cpeacTBa)
Cp CamocrosiTenbHOE U3yUYEHHE MaTepraa 1 15 - - Ormpoc cTyeHTOB
MOyl 3, HE BOLIEAUIETO B KypC JIGKIIUN [IpU cjau€ OTYETOB I10
[IPaKTUYECKUM
BaHATUSAM
MOVJIb 4 Cp 4. Teopus pacriucaHuit 1 4 - - Ompoc cTyeHTOB
[IpU cjaue OTYETOB I10
[IPaKTUYECKUM
BaHATUSM
IIp [TpakTrueckoe 3ansatue Ne9 1 2 - - Otuer no
«CocraBneHue pacrnucanuii npu [IPaKTUYECKOMY
KpPaTKOCPOYHOM  IUIAHUPOBAHUU  pabOTHI BaHITHIO
rubkux mpousBoacTBeHHBIX cucteM (I'TIC)»
Cp CaMocTosTeNnbHOE U3YYEHHE MaTepraia 1 15 - - Omnpoc cTyneHToB
Moy 4, He BOIIEIIETO B KYypC JIEKIIHUH [pU cjaue OTYETOB I10
[PaKTUYECKUM
BaHATHUSAM
KonTpons 1 36 - - OK3aMeH
basa TecToBbIX
3a7laHUN.
Bormpocs! k 3k3ameny
Hroro:| 144 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

TexHomorus ®opmbl 00yueHus Mertonbl 00yueHus
Texnonorus TPaAULMOHHOIO | Jlekuus. Harnsnnsie, CIIOBECHBIE,
o0yueHus — opranusanus yueoHoro | Ilpaktuueckoe 3ansarue. IIPAKTUYECKHE.
mporiecca B By3e, OcHOBaHHas Ha | CamocrosiTenbHas padora.
JIEKIMOHHO-CEMMHAPCKO-3a4eTHON | MIHauBuyanpHOE
dbopMax o0ydeHwHs JIOMAIITHEe 3a/IaHNe.

Texnonorus MOAYJBHOTO | JIEKIIMSA-KOHCYJIbTALUS. Pemenue CUTYallMOHHBIX
o0yuyeHus — opranusanus yueoHoro | Cemunap C | 3a7au.

Ipouecca Jjsl IOJHOrO OBJaJEHUs | UCIIoNIb30BaHUEM MeTona | [Ipe3eHTalmoHHbII METO.
coZiepKaHueM  00pa3oBaTelbHbIX | aHAJIN3a KOHKpeTHbIX | CamocTosTenbHast padora.
IIPOrpaMM Ha OCHOBE HE3aBUCHUMBIX | CUTYyalUi. Koncynpranus.

y4eOHBIX MOJyNed C  ydeToM WupuBuayansHas paboTa.
UHIUBUAYAJIBHBIX UHTEPECOB U

BO3MOXHOCTEN CyOBEKTOB

00pa30BaTeILHOTO MpoIlecca.

NudopmanrmoHHbIE TEXHOJIOTHH —

CIICI[UAJIbHEIC CIIOCOOBI,
MPOrpaMMHBIE M TEXHHYECKHE
cpenctBa  (KMHO, ayauo — H

BUJICOCPEIICTBA, KOMITBIOTEPBI) IS
paboTsl ¢ nHpOpManuen

Jlekuus-nipecc- [Ipe3eHTaIOHHBIH METO/.
KOH(EepEeHIIHS.

BI/I3yaJ'ILHa$[ JICKII M.

cDO}T)MI)I 1 MCTOAbI 06y‘IeHI/I${

JAucTaHIIHOHHOE 00y4YeHHne

CereBasi TexXHOJIOTMSI — Wu3ydyeHUe Kypca (yueOHOI
JUCLUIUIMHBI)  MOCPEICTBOM  3JIEKTPOHHBIX  y4yeOHO-
METOAMYECKIX MaTepUAJIOB, pa3MEIICHHBIX B 00yJaromei
CpeJle C UCIIOJIB30BAHUEM KOMIIBIOTEPA, MTOAKIIOUEHHOI0 K
cetu MHTEpHET.

CD-texnosnoruss —  wu3ydeHue Kypca  (ydeOHOIt
JUCLUIUIMHBI), TPEJCTABIEHHOTO CTYAEHTY B BHJE
ABTOHOMHOM 3JIEKTpOHHOW oOyuwaromei CHCTeMBbl U
ANIEKTPOHHOU BEPCHUU YI€OHO-METOIMUYECKHX MaTepruajoB
Ha CD-nucke.

6. MeToauuecKkue YKazaHusl Mo OCBOCHUIO JUCHUIIJIMHBI

MO)IyJ'Ib 1. OcHOBBI MaTEMAaTH4Y€CKOI0 MOAC/IUPOBAHUSA

Lens — popMupoBaHue y CTYJACHTOB 3HAaHUM U YMEHUHN B 00JIaCTH TEOPUH

MaTeMaTUYCCKOro MOACIUPOBAHU A

H3y4nB faHHBIA MOAYJIb, CTYJIEHT JOJIKEH:
UMeTh MpeJCTaBJIeHHe O MOPSAKE U METO/IaX MOJETUPOBAaHUS 0OBEKTOB TEXHOJIOTUYECKOTO

000pyIOBaHUS.

3HATb TCOPETHUICCKUEC OCHOBBI MAaTEMATUICCKOT'O MOACIIMPOBAHUS
YMETHh IPpUMEHATH 3HAHUA IPpU PEHICHUU TEXHUYCCKUX 3ailad
BJAaJA€Th. HABBIKAMU BLI60pa MCTOJO0B MOJCIUPOBAHUS ITPU PCIICHUUN TCXHUYCCKUX 3aaa4d

Ilpu oceoenuu mooyna neo6xooumo:




— M3YYHUTh TEOPETUYECKUH YUeOHBINH MaTepual
— 3a/1aTh BOIIPOC MPENOAABATEINIO Ha POpyME;
— NPOMTH TECTUPOBAHUE IO MOAYJIIO U HTOTOBOE TECTUPOBAHUE.

Monayab 2. Moae/i JMHEHHOT0 NMPOrpaMMHUPOBAHUSA B TEXHHYECKHUX CHCTEMAaX

Llens — popmupoBaHUE y CTYACHTOB 3HAHUNA U YMEHHIl B 00JACTH TEOPUHM M MPAKTUKU
MIPUMEHEHHUS METOJI0B JIMTHEMHOTO MPOTPaMMUPOBAHUS B TEXHUYECKHUX CUCTEMAaX.

H3y4uB faHHBIA MOAYJIb, CTYJAEHT JOJIKEH:

HMeTh NpeIcTaBJIeHHe O NOPAJKE U METOAAaxX NPUMEHEHUS JIMHEWHOTO NPOrpaMMHUPOBaHUS
IpY MOJEIIMPOBAHUH O0BEKTOB TEXHOJIOTHUECKOTO 000PY/J0BaHUSI.

3HATh TEOPHIO JIMHEHHOTO IPOrPaMMUPOBAHHS.

YMeThb [IPUMEHSATDH 3HaHUA IIPU PELICHUU TEXHUYECKUX 3a/1ad.

BJIaJIeTh: METOAAMM PELICHUs 3a/1a4 JJUHEHHOrO IIPOrPaMMUPOBAHHS.

Ilpu oceoenuu modynsa HeodxX00UMO:
— U3Y4YUTh TEOPETHUECKUN yuyeOHBIN MaTepua,
—  BBINIOJIHUTH IpaKkTU4ecKue 3ananus Nel-6;
— 0(QOpMHUTH OTYET MO MPAKTUUYECKUM 3a/1aHUAM
— 3aJaTh BOIIPOC IPEINOAaBaTENIO Ha popyMe;
— IPOMTH TECTUPOBAHUE IIO MOAYJIIO U HTOTOBOE TECTUPOBAHUE.

Mopayas 3. Moaenu AHHAMUYECKOT0 NMPOrPAaMMHPOBAHNS B TEXHHYECKHX CHCTEMAX

Llenp — popmupoBaHUE y CTYACHTOB 3HAHUW U YMEHHIl B OOJIACTH TEOPUHM M MPAKTUKU
MPUMEHEHHUS METOJI0B JUHAMHUYECKOTO TPOrPAMMHUPOBAHUS B TEXHUYECKUX CHCTEMaXx.

H3y4uB JaHHBIA MOAYJIb, CTYACHT JOJIKEH:

HMeTh MNpeACTaBJeHHe O TIOpsAAKe MW MeToJax IMPUMEHEHUS JIUHAMHYECKOIO
IPOrpPaMMUPOBAHUS [TPU MOAEITUPOBAHNN O0BEKTOB TEXHOJIOTUYECKOTO 000PYAOBAHHUS.

3HATh TEOPUIO AUHAMUYECKOTO IIPOrpaMMUPOBAHUS.

YMeThb IIPUMEHSATD 3HaHUS IPU PELICHUU TEXHUYECKHUX 3a/1a4.

BJIA/IETh: METOJaMU PEIICHUS 3a1a4 JUHAMUYECKOr0 IIPOrpaMMUPOBAHUS

Ilpu oceoenuu modynsa HeodxX00uUMo:
— U3YYUTh TEOPETHUECKUN yuyeOHBIN MaTepua,
—  BBIMOJHUTH MPAKTUIECKHE 3a1aHus Ne7-8;
— 0(hOpPMHUTH OTUYET MO MPAKTHUECCKUM 3aJIaHUSM.
— 3aJaTh BOIIPOC MpenojaBaTelto Ha GopyMe;
— TPONTH TECTUPOBAHKE MO MOAYJIIO U UTOTOBOE TECTUPOBAHUE.

Monayab 4. Teopusi pacniucanui

Ilens — hopmupoBaHue y CTYIEHTOB 3HAHWW M YMEHHI B O0JACTH TEOPUU M TPAKTUKU
MPUMEHEHHUS METOI0B TEOPUH PACITUCAHUN B TEXHUYECKUX CUCTEMAX.

H3y4nB JaHHBIA MOAYJIb, CTYAEHT JOJIKEH:



HMeTh MNpeACTaBJIeHHe O IOpSIAKE U METOJaX IPUMEHEHHUs TEOpUU pacHMCAHUN INpU
MOJIEIUPOBAHUH OOBEKTOB TEXHOJIOTHUECKOro 000py10BAHNUS.

3HATh OCHOBBI TEOPUU PACIIUCAHUM.

yMeThb IIPUMEHSTh 3HAHUS [IPH PELICHUN TEXHUUYECKUX 3ajad.

BJIaJIeTh: METOJaMU PELICHUS 3a/1a4 TEOPUN PACTIMCAHUH.

Ilpu oceoenuu modyna HeodX00UMO:

7. OueHOYHBIE CPeICTBA

U3Yy4UTh TEOPETUUYECKHUI yueOHbIil MaTepuail;

BBIINIOJIHUTH NpaKkTudeckoe 3aganue Ne9;

0(pOpPMHUTH OTYET MO MPAKTHIECKOMY 3a/IaHUIO.

3aaTh BOIPOC MperoiaBaTenio Ha Gopyme;

IPOHTH TECTUPOBAHUE IO MOAYJIIO U UTOTOBOE TECTUPOBAHUE.

7.1. IlacopT OLIEHOYHBIX CPEACTB

Kon m HanmenoBanue

komruiekcos (ITK-20)

Cemectp KOHTPOJIMpPYeMOii HanmMeHoBaHue OLIEHOYHOI0 CpeCTBA
KOMIIeTeHIIUH
1 CIIOCOOHOCTh K | IIpoToKkosibl BoIOMHEHUS TpakTUYeCKUX 3aaaHuil Ne 1 -6
peann3annu HOBBIX | Bomnpocs k sx3ameny NoNe 1-28,35-39, 47-55
METOR0B TIOBBIICHUA | |~ OcHOBEI MAaTEMaTHUECKOTO MOIEIMPOBAHMA. TecTOBbIE
HaJIeAHOCTH W1 samanms NeNe 23,24,37.38,43,44,59, 77,83,85,94-97,103-
YCTOMYHUBOCTHU
TEXHHYECKAX  OOBEKTOB, | o Mogenn  NTUHEHHOTO MpOrpaMMHUPOBAaHUS B
HOAACPKAHNA UX | rexamueckux cucremax. TectoBbie 3amaHmss NeNe 11-15,
(YHKIIMOHATIBHOTO
nasnauenus (I1K-7)
1 [TpoTOKOJ BBIMOIHEHUS TPAKTHUECKOTO 3aHATHS Ne9
CocraBnenue pacnucanuii npu KpaTKOCPOYHOM
CMOCOOHOCTR K mnanupoBanuu paGoThl THOKMX IPOU3BOACTBEHHBIX CHCTEM
PAIMOHANTEHOMY  PEIICHHIO| (TTIC)
POHPOCOB GesomacHoro Bompocs! k 5k3ameny NeNe56-60
pa3MeIleHus] U TPUMEHEHUS]
TCXHHYECKHX  CPEICTB B 1. OcHOBBI MaTeMaTU4ecKoro mojaenupoBaHus TecToBble
pernonax (ITK-17) 3aganus NeNe 7,10,12,19,84
4. Teopus pacnucanuii. TectoBwie 3amanust NoNe 1-17, 21-
1 CIOCOOHOCTh [IpoTOKOIIBI BBIMOTHEHUS TPAKTUYECKHUX 3adaHuil No 7-8
MPOBOJIUTH OKCTEPTH3Y[ 1
0€301aCHOCTH U
HKOJIOTHYHOCTH 1. OCHOBBI MareMaTH4eCcKOro MOJACIHPOBAHUS TecTOoBbIE
TEXHUYECKUX IIPOEKTOB, 3aJaHusA NeNe 144- 177, 186-191
[MPOU3BOJICTB, 3. Mogenn AUHAMHYECKOTO MPOrPAaMMHUPOBAHUS B
IPOMBIIITEHHBIX TEeXHUYECKUX cucremax. TectoBele 3amaHust  NeNe
[pEATPUITHI 7|
TeppUTOPUATBHO-
MPOU3BOICTBEHHBIX




7.2. TunoBble 3aJaHUS] WJIU HHbIE MaTepUAaJbl, He0OX0AMMBbIe JJISl TeKYIero KOHTPOJIsi

7.2.1 llpakTuyeckoe 3ansatue Ne 1 «['paduyeckuii MeToa peleHus 3a1a4 Mo BbIOOPY
ONTHUMAJILHOTO MJIAHA CYTOYHOT0 BBIMYCKA U3/IeJIHii»

Tunossie npuMepsbI 3a]aHU

[Tporuecc M3roTOBJICHHUS HM3/ACIHMN JBYX BUIOB COCTOUT B IIOCIENOBATEILHOW 00paboTKe
K&)XJ0r0 M3 HUX B TpeX Iexax, rje — ai,j — BpeMs 00pabOTKH KaKIOro M3[e/us BHIA | B IEXe i,
gac/cyt;1=1,2,3;j=1, 2;

bi — Bpems paboThI 11exa i, yac/cyT;

Cj — mpuOBLIb OT pear3aluy OJHOTO M3IeNUs BU/A |, pYO.;

X] — KOJIMYECTBO M3/IENINl BUAA j, IT.

CoCTaBUTh IUIAH CYTOYHOTO BBIMYCKA U3/CNIHUIl TaK, YTOOBI MPUOBLIL OT MX IMPOU3BOACTBA
Obli1a MAKCUMAJIbHOM.

BapI/IaHTI)I HUCXOOHBIX JAaHHBIX

Ne 11 | @12 | 421 | d22 | d31 | 432 by b, b3 €1 2
Bap.
1 0110 | 06 | 01 | 05| 04 | 12 10 21 65 80
2 0209 0506 06| 05| 13 11 20 70 85
3 03|08 07|02 0,7 | 06 | 14 12 19 75 90
4 o4 | 07 0407|081 07 | 15 13 18 80 95
5 0506 | 08 03|09 | 08 ] 16 14 17 85 | 100
6 o6 | 0503|081 10|09 | 17 15 16 90 75
7 o704 09|04 |01 10| 18 16 15 60 70
8 08 030209 02| 03] 19 17 14 55 65
9 09 02|10 05| 03] 02 ] 20 18 13 50 60
10 10 /01|01 10 | 04 |01 | 21 19 12 45 55
11 0102|0804 |03 10| 12 10 21 65 80
12 | 02 03 |07 08|08 |01 ]| 13 11 20 70 85
13 /03 04|06 03|04 |02 | 14 12 19 75 90
14 | 04 | 05 | 0509 |09 |03 | 15 13 18 80 95
15 1 05 |06 | 04 | 02 | 05| 04 | 16 14 17 85 | 100
16 | 06 | 0,7 | O3 | 10 | 10 | O3 | 17 15 16 90 75
i7 | 0/ | 08 | 02 | 01 |04 |08 | 18 16 15 60 70




Ne | ayq | arx | az1 | ax | a3 | as; by b, b3 €1 €2
Bap.

8 4/ 08 09|01 08| 08| 04 | 19 17 14 55 65
9 09 10|02 |07 |03 |09 | 20 18 13 50 60
20 11001 |03 |06 |09 05| 21 19 12 45 55
21 | 02 |04 05 | 02|10 08 | 22 18 15 80 90
22 | 03|05 04 10 | 04 | 04 | 23 16 16 85 95
23 1 04|06 | O3 ]01 |08 |09 | 24 17 15 90 | 100
24 1 0507|0208 | 03| 05| 25 18 14 60 75
25 (06 | 08 01| 07|09 |08 ]| 26 20 14 80 60
26 | 0710902 )| 06 | 10| 04 | 27 21 19 70 85
27 |1 08|10 | 03|02 | 04 |09 | 28 22 16 55 65
28 {09 01 05|10 |08 | 05| 29 15 13 45 60
29 (10 | 04 O4 | 01|03 | 08| 30 17 15 50 70
30 /020503 |08]|09 |04 31 22 20 70 85
31 1 03|06 02|07 | 10| 09 | 32 25 21 85 | 100
32 [ 04|07 01|06 |04 ] 05 ]| 33 26 22 60 75
33 /0508)]02)|02)]08] 08| 34 27 23 55 65
34 /06 09|03 |10| 03| 04 | 35 28 24 60 70
3% [ 0710 | 05|01 09|09 | 36 29 25 80 90
3% 0801 )| 04|08 ]| 10| 05| 37 30 24 85 95
37 /090403 |07 1|04 )| 08| 38 29 21 55 70
38 [ 10| 05 |02 | 06 | 08 | 04 | 39 31 22 75 95
39 01|06 |01 ] 07|02 03] 40 27 20 90 | 100
40 (02 04 | 05| 02| 10 | 08 | 41 33 27 65 85
4 (03 07 |02 | 10| 09 | 05 | 42 30 26 70 90
42 (04 0803|011 ]| 10| 08 | 43 35 30 55 60
43 (05 109 | 05|08 | 04| 04 | 44 36 31 50 65
44 | 06 | 10 | 04 | 0,7 | 0,8 | 0,3 | 45 33 26 80 | 100
45 (07 01 | 03| 06| 02| 08| 46 38 35 85 95




Ne a11 aiz az1 azz asi asz b, b, bs 1 C2
Bap.
46 0,8 0,4 0,2 0,7 1,0 0,5 47 39 36 75 85

47 (09 | 05 01|02 )| 09| 08| 48 | 40 37 65 80
48 | 10 | 06 | O5 | 10 | 10 | 04 | 49 | 41 38 55 75
49 (01 04 02 01|04 )| 03| 50 | 42 39 90 | 100
50 02|07 |03|08] 08| 09 | 17 15 13 70 80

TeMbl NUCbMEHHBIX PadoT

Ne i/ Tembl

1. Kiaccudukanms pasmMepHbIX BETMYHH (TTapaMeTPOB) MOJCIIN
2. OO6m1ast MeTOIMKA MOTYyYEHUSI KPUTEPUATBHBIX YPaBHEHUHN

3. [Topsok npoBeeHNs BBIYMCIUTEIBHOTO AKCIIEPUMEHTA

4. CHCTeMHBIN MOAXO0] K MOJICTUPOBAHHUIO

KpaTKOC OIMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

1. Leab 3aHATHA: W3YYUTh METOAMKY NPUMEHEHHS TpadUdyecKoro MeTojAa pelIeHHs 3aaad
JUHEHHOT0 IPOrpaMMHUPOBaHUS I BbIOOpa ONTUMAIbHOI'O IJIaHA CYTOYHOIO BBIITyCKa U3JIEJINH.

2. AJITOPUTM BbINOJIHEHHSI TPAKTUYECKOT0 3aHSITHS
1. I3yunTth METOAMKY W TpUMEp MO TrpaduyeckoMy METOAY pEUICHHS 3a1ad JIHMHEHHOTO
MPOrPaMMHUPOBAHUS
2. BpIOpaTh BapuaHT UCXOAHBIX JaHHBIX JUIA 33]]a4d TIOMCKA ONTHMAIBHOTO BBIITYCKA M3CIIHIA.
3. PemuTh nMocTaBIeHHYIO 33/1a4y B COOTBETCTBHH C METOAUKOM.
4. CocTaBUTh OTYET MO MPAKTUYECKOMY 3aHATHUIO.

3. Oxuaaemblii (e) pe3yabTaT (bI): ONPEACICHUE KOJUYECTBA JETANCH NBYX BHIOB, KOTOPHIC
HE00XO0/IMMO U3TOTOBUThH C ITOMOIIBIO MOCIEA0BATEIbHON 00pabOTKN KaXI0M U3 HUX B TPEX LI€Xax
OpU  JOCTHKEHHUM MaKCHUMaJbHOM MNpuOBUIM, Ha OCHOBE pa3pabOTaHHBIX IapaMeTPOB
MOJIEJMPOBaHUS:

— OrpaHMY€HUH Ha CYyTOYHOE BpeMsl pabOThI B 1I€Xax;

— 1eneBo QyHKIUY;

— TOCTPOEHHBIX IpauKoB QYHKIMN OTpaHUYEHUH U 11eNeBON (YHKIUY.

4. Kpurepun oneHku:
— OLCHKa <«3a4TCHO» BBICTABIACTCA CTYACHTY, C€CJIM MNPAKTHUYCCKOC 3aJaHUC BBIIIOJIHCHO
IPaMOTHO MJIM UMEET HECYILIECTBEHHBIE 3aMEYaHNsl, BBIIIOJIHEH OTYET I10 3aHATHIO.

— OLICHKA «HE 3a4TEHO» BBICTABISETCA CTYJEHTY, €CIM MPAKTHUUYECKOE 3aJJaHHE HE BBIIIOJIHEHO,
UMeEeT rpyOble OIIMOKH, HE TOATOTOBJIEH OTYET.

7.2.2. IlpakTnyeckoe 3ansitue Ne2 «I'padpuyeckuii MeTo peuieHus 3a1a4u M0 BbIOOPY
ONTHUMAJIBHOTIO IJIAHA CYTOYHOI0 BbINYCKA U3Aeuid ¢ npumeHenuem Excel»

Tunossie npuMepsbl 3a1aHul




[Iporiecc M3roTOBICHUSA HM3ICNUIl JBYX BHUJOB COCTOUT B IOCIEIOBATENbHONW 00pabOTKe
KaXIOT0 M3 HHUX B TPeX Iiexax, rjae — ai,j — BpeMst 00paboTKH KakJ0ro M3C/UsA BUAA | B LEXe I,
qac/cyt;1=1,2,3;j=1, 2;

bi — Bpems paboThI 11exa i, 4ac/cyT;

Cj — mpuOBLIb OT pear3alny OJHOTO M3/IeNUs BU/A |, pYO.;

Xj — KOJIMYECTBO U3/ENHil BUAA |, IIT.

CocTaBuTh IUIaH CYTOYHOTO BBINTyCKa u3Aenuii ¢ mpuMeHenneM Excel Tak, 4ToObI mpUOBLIH
OT UX IPOM3BOJICTBA OblJIa MAKCUMAJIbHOM.

Hcnonp30BaTh BapuaHTHl HCXOJHBIX JAHHBIX U3 3aaHus 1.

TeMbl MUCbMEHHBIX pa60T

Ne i/ Tembl
1. NmuTannoHHOE MOJIEIMPOBAHUE

2. BepositHocTHBIE MOZIENH

3. MeToabl CTATUCTUYECKOTO MOACIIUPOBAHUS

4, AJITOPUTM TTOCTPOCHUS MOJIEIIeH

KpaTKOG OIMMCAHHUE U PErJIaMEHT BBINOJTHCHUSA

1. Leab 3aHATHA: H3YYUTh METOAMKY HIPUMEHEHMs Ipaduyeckoro MeTojAa pelIeHHs 3ajaad
JMHENHOr0 MpOorpaMMHPOBaHUS JUIsl BBIOOpA ONTUMAIBHOIO IJIaHA CYTOYHOTIO BBIITYCKA U3AEIUH C
npumeHenueM Excel.

2. AJITOPUTM BbINOJIHEHHSI TPAKTUYECKOT0 3aHSITUS
1. I3yunth METOIMKY M TpUMEp MO TpadUuecKOMy METOAY pEIIeHHs 3ahad JIMHEHHOTO
nporpammupoBanus B Excel.
2. Jlns BapwaHTa UCXOMHBIX JAHHBIX M3 MPAKTUYCCKOro 3amaHus Ne | pemmTh TOCTaBICHHYIO
3aJa4y B COOTBETCTBHH C METOJIUKOM.
3. CpaBHUTH MOTyYEHHBIE PE3yJIbTAThl U3 MPAKTHUECKUX 3a1aHuii 1 u 2.
4. CocTaBUTh OTYET MO MPAKTUYECKOMY 3aHATHUIO.

3. Oxupgaemblii (¢) pe3yabTar (bI): ONPEACICHUE KOJIMYECTBA JETAJIECH IBYX BUIOB, KOTOpBIE
HE0OXOUMO U3TOTOBUTH C MOMOIIBIO MOCIEI0BATENbHON 00pabOTKH KaXK10i U3 HUX B TPEX LeXax
OpU  JOCTHXKEHHHM MaKCHUMalbHOM NpuOBUIM, Ha OCHOBE pa3pa0OTaHHBIX MapaMeTpoOB
MOJIETUPOBAHUS:

— OrpaHMYeHMi Ha CyTOYHOE BpeMsl paboThI B LIeXaX;

— 1eneBoi GyHKLUY;

— BBEICHHBIX ()OPMYI OrpaHnuYeHU U 1eneBoil GpyHkuu B Tabnuiy Excel;

— MOCTPOCHHBIX TpaduKOB (PYHKIMI OrpaHUUCHUIA U 1IesieBor QyHKIMK B Tadmuie Excel.

4. Kpurepun oneHku:
— OLEHKAa <«3a4T€HO» BBICTABISIETCS CTYIEHTY, €CIM IPAKTHUYECKOE 3aJaHUE BBIIOJIHEHO
TpaMOTHO WJIK UMECT HECYIICCTBCHHBIC 3aMCYaHusl, BBIIIOJTHEH OTYECT I10 3aHATHUIO.
— OILIEHKA «HE 3a4TEHO» BBICTABJISAETCS CTYACHTY, €CIIM MPAKTUYECKOE 33JaHUE HE BBIIIOJIHEHO,
uMeeT TpyOble OIMOKH, HE TOATOTOBJIEH OTYET.

7.2.3. MlpakTnueckoe 3aHsaTHe Ne3 «CHUMILIEKC-METOA PelIeHUsl 3a1a4H MO0 BBLIOOPY
ONTHUMAJILHOTO MJIAHA CYTOYHOI0 BBIMYCKA U3/1eJIHii»

Tunossie npuMepsbI 3a1aHUH



[Ipomiecc W3roTOBIEHUS W3ACIUNA IBYX BHJIOB COCTOHWT B IOCJIEAOBATEIBHOM 00pabOTKe
Ka)XJI0r0 M3 HUX B TpeX Iexax, rjae — al,j — BpeMsi 00pabOTKU KaKAOTro M3JENus BUIA | B LEXE 1,
gac/cyt;1=1,2,3;5=1,2;

bi — Bpemst paboThI 11exa i, yac/cyT;

Cj — mpuOBLIb OT peaH3alnuy OJHOrO M3IEHs BUIA |, pyo.;

X] — KOJIMYECTBO M3JICNIN1 BUAA j, LIT.

CocTaBUTb IUIaH CYTOYHOT'O BBITyCKa U3/IENIUN C MPUMEHEHUEM CUMILJIEKC-METO/1a TaK, YTOOBI
npuOBLIH OT UX MPOU3BOJICTBA OblJIa MAKCUMAIIbHOM.

Hcnonb30BaTh BapHaHThl HCXOIHBIX JAHHBIX U3 3a/1aHus 1.

TeMbl NUCbMEHHBIX PadoT

Ne i/ TeMbl

1. AJTOPUTM MaTEMaTHUYECKOTO MOJ00HOTO MOACIUPOBAHUS
2. Metoabl POBEICHUS SKCIIEPUMEHTA

3. [TnanupoBaHue SKCIIEPUMEHTA

KpaTKOG OIMMCAHHUE U PErJIAaMEHT BBINOJTHCHUSA

1. HCJII) SAHATHUA: U3YUUTHb METOOUKY ITPUMEHEHUA CUMIIJICKC-METO/JIa PCIICHUA 3ada4d JIMHEWHOTO
mporpaMMHupOBaHud 1A BI)I60pa OINITUMAJIBHOI'O IJIaHa CYTOYHOI'O BBIITYCKa H3I[CJIPII>1.

2. AITOPUTM BBINOJIHEHUS IPAKTHYECKOI0 3aHATHUS
1. 3yuuts METOAMKY H TpUMEp CHMIUIEKC-METO/Ja  pelIeHHus  3a7ady  JUHEHHOro
IPOrpaMMHUPOBAHUS.
2. Jlns BapuaHTa UCXOAHBIX JAHHBIX U3 MPAKTUYECKOTO 3aJaHusl | PEIIUTh MOCTABICHHYIO 3aa9y
B COOTBETCTBUU C METOJIUKOM.
3. CpaBHUTH NOTYyYEHHBIE PE3YyIbTAThl U3 IPAKTHUECKUX 3adanuii 1,2 u 3
4. CocTaBUTh OTYET MO MPAKTUYECKOMY 3aHATHUIO.

3. Oxupaemblii (e) pe3yabTar (bI): ONpPEACICHUE KOJIUYECTBA JETANCH NBYX BHIOB, KOTOPHIC
HEO0OXOIMMO U3TOTOBUTH C MOMOIIBIO MOCIEI0BATENIbHON 00pabOTKH KaXK10i M3 HUX B TPEX IeXax
Npu  JOCTWKEHWH MAKCUMAJbHOM TPHOBUIM, HAa OCHOBE pa3pa0OTaHHBIX I[apaMETPOB
MOJEIIUPOBAHUSA

— OrpaHUYEHUN HA CYTOYHOE BpeMs pabOTHI B II€XaX;

— 1eneBoi QyHKIUY;

— TOCTPOEHHBIX cuMIuTekc-Tabnui B Excel.

4. Kpurepun oneHku:
— OIIGHKa «3auT€HO» BBICTABISETCA CTYACHTY, €CIM MPAaKTUYECKOE 3aJaHHUE BBIITOJIHEHO
IPaMOTHO MJIM UMEET HECYILIECTBEHHBIE 3aMEYaHNs, BBIIIOJIHEH OTYET I10 3aHATHIO.
— OLICHKA «HE 3a4TEHO» BBICTABISETCA CTYJEHTY, €CIM MPAKTUUYECKOE 3aJJaHUE HE BBIIIOJIHEHO,
UMeeT rpyOble OIIMOKH, HE MTOATOTOBJIEH OTYET.

7.2.4. Tlpaktnueckoe 3aHsaTHe Ned «CHUMILIEKC-MeTO] pellleHHs 3a4a4d M0 BBIOOPY
ONTHUMAJIBHOI'O IJIAHA CYTOYHOI0 BbINycKa usaenaui B Excel»

Tunossie npuMepsbl 3a1aHul



[Iporiecc M3roTOBICHUSA HM3ICNUIl JBYX BHUJOB COCTOUT B IOCIEIOBATENbHONW 00pabOTKe
KaXIOT0 M3 HHUX B TPeX Iiexax, rjae — ai,j — BpeMst 00paboTKH KakJ0ro M3C/UsA BUAA | B LEXe I,
qac/cyt;1=1,2,3;j=1, 2;

bi — Bpems paboThI 11exa i, 4ac/cyT;

Cj — mpuOBLIb OT pear3alny OJHOTO M3/IeNUs BU/A |, pYO.;

Xj — KOJIMYECTBO U3/ENHil BUAA |, IIT.

CocTaBuTh C MOMONIBIO BCTpOeHHBIX (yHkImii Excel Takol IuiaH CyTOYHOTO BBITYCKa
u3Jenuii, 4To0bI MPUOBLIL OT UX MPOU3BOJCTBA ObUIA MAKCUMAIbHOMN

Hcnonp30BaTh BapuaHThl HCXOIHBIX JAHHBIX U3 3a1aHus 1.

TeMbl MUCbMEHHBIX pa60T

Ne i/ Tembl

1. XapakTepuCTUKH METOJ0B ONTUMHU3ALUMOHHBIX MCCIEAOBAHUN MAaTEeMaTUYECKUX
MoJeNell TEXHHYECKUX 00BEKTOB M CUCTEM

2. Meroasl MaTEMaTUYECKOr0 POrPaMMHUPOBAHUS

3. TeopeTnyeckue Moa0KEeHUsI ONTHMHU3AIMOHHOTO MOJICITUPOBAHMS

4. [Ipumepsl peanu3alMu METOAA pELICHHUS CHUCTEM JIMHEMHBIX alre0panyecKux
ypaBHEHUH 1Ji1 00BEKTOB TEXHUYECKOT0 000PYAOBAHUS

KpaTKOG OIMMCAHHUE U PErJIaMEHT BBINNOJTHCHHUSA

1. LHesan 3aHATHSA: U3YYUTh METOJMKY MPUMECHEHHUSI CUMILIEKC-METO/Ia PEIICHUS 3a/1a4 JIMHEHHOTO
POrPaMMHUPOBAHUS JUISI BHIOOPA ONTHUMAIIBHOTO TUIAaHA CYTOYHOTO BBITYCKA U3JIEIHIA C TIOMOIIBIO
BCTpoeHHBIX (yHKIuil Excel.

2. AJITOPUTM BbINIOJTHEHHSI TPAKTHYECKOT0 3aHSITUS
1. U3yunte METOAMKY M TpUMEpP CHUMIUIEKC-METO/Ja  pelIeHHs]  3ajad  JIMHEHHOro
IPOTrpaMMHUPOBAHUS ¢ OMOILBIO BCTPOCHHBIX (pyHKIUi Excel.
2. JInst BapuaHTa UCXOAHBIX JAHHBIX U3 MPAKTHYECKOTO 33JaHus | PEelIuTh MOCTABICHHYIO 3a/1a9y
B COOTBETCTBUH C METOJIUKOH.
3. CpaBHUTH MOTyYEHHBIE PE3yJIbTAThl U3 MPaKTHUECKUX 3ananmii Nel—4
4. CocTaBUTh OTYET MO MPAKTUYECKOMY 3aHATHIO

3. Oxunaemblii (e) pe3yabTar (bI): ONpEIEICHUE KOJIWYECTBA JETalleld JABYX BHUAOB, KOTOpHIE
HE0OXOMMO U3TOTOBUTH C MOMOIIBIO MOCIEI0BATENbHON 00pabOTKH KaXK10 U3 HUX B TPEX LeXax
Opu  JOCTMKEHHUH MAaKCHUMalbHOM MpUOBUIM, HA OCHOBE pa3pabOTaHHBIX IMMapaMeTPOB
MOJIETUPOBAHUS:

— OrpaHMYEHUH Ha CYTOYHOE BpeMsl paOOTHI B 1IeXaX;

— 1eneBoi GyHKLUY;

— TIOCTPOEHHOI TaONHIIbI HICXOIHBIX JaHHBIX B Excel;

— wucnoabs3oBanus GyHkiuu «llouck pemenus» (Solver) B Tabnmunom mpoueccope Excel.

4. Kpurepuu oueHkn:
— OIIGHKa «3auT€HO» BBICTABISETCA CTYACHTY, €CIM MPAKTUYECKOE 3aJaHHUE BBIOJIHEHO
TpaMOTHO WJIM UMECT HECYIICCTBCHHBIC 3aMCYaHusl, BBIIIOJTHEH OTYECT I10 3aHATHUIO.
— OILIEHKA «HE 3a4TE€HO» BBICTABJISETCS CTYACHTY, €CJIU MPAaKTUUECKOE 3aJaHUE HE BHIMIOJIIHEHO,
UMeEET rpyOble OUOKH, HE TOATOTOBJICH OTYET.



7.2.5. Nlpaxktuuyeckoe 3ansitue NeS «I'paduueckuii Meronq pelleHusl 3a1a4d MO BBIOOPY

ONTUMAJBHOI0 COCTABA TEXHOJOTHUYECKOH cMecH»

TunoBble NpuMepsbI 3aJaHUI

s mpurotosiiennst b0 kr 6eToHHO# cMecH (Taduna 5.1) ¢ 3a7aHHBIME CBOMCTBAMU
UCTIONB3YIOTCS /1Ba BemecTBa Aj (j = 1, 2). B Xj Kr kaxxqoro BemecTBa Aj COIEPKHUTCA aijXj KT

xuMudeckoro aementa Bi (1= 1, 2, 3). Conepskanue 35meMenTa Bi B cMecH JOIKHO HAXOAUTHCS B

npenenax ot bil g0 bi2 kr. CTouMOoCTh 1 KT KaXKI0TO BeIecTBa Aj COCTaBIsET ¢j pyo.
Tpebyetcst onpeneauTs rpahuIecKuM METOIOM TaKOW COCTaB JUIs IPUTOTOBJICHHS OETOHHOMN
CMECH, ITPU KOTOPOM O0II[asi CTOMMOCTh U3PaCXO0BaHHBIX BEIIECTB OblJIa ObI MUHIMAITLHOM.

BapI/IaHTBI HCXOAHBIX JAHHBIX

1

Ne |ajy |agz | @y |@p |@3 |asz; | b | b | b3 [ b5 | b3 | B | by | ¢ | ¢
Bap.
1 01/05|/06|01|03|04 |32 50|40 |52 |64|86]| 15 5 14
2 020102 |06 |06|03|34|48 |68 |54]52]|94] 16 6 13
3 03/102|02|02|05/06|36,|76 |66 |96 |54]|82]| 17 7 12
4 o4)101/103|01,03,08|38/,94|64|781|32]|98]| 18 8 11
5 05,0604 (03/01/|01|40 45|62 |66 |45] 96 | 19 9 10
6 0105|0502 |04|03|42)|60|60)92 58|72 20 | 10 9
7 0204|0104 |07 /02|44 78|58 |64 |36]|84]| 21 | 11 8
8 03/03|02|06|05|01|46 |86 |56 |66 |52 88| 22| 12 7
9 04,02|03(05/03|03|48 |74 |54 ,68|64]|092]| 23| 13 6
10 0570104070102 |50/|92 /|52 ,70]38|90]| 24 | 14 5
11 o1,08|05|01|04|01|32,78 |66 884098 25 | 10 8
12 02070102 |07 /(01|34 ,96 |64 |71 |42]|97 | 26 | 11 7
13 03/05/02|01|05|/04|36|94 /62|92 )|66 /|86 27 | 12 6
14 04,0603(02|03|02|38|95|60 9468|099 28 | 13 5
15 05/05/04|04|01|01|40 |96 |58|97 |70 /|106| 29 | 14 8
16 01,0405/ 05|104|01)|42 10856 |98 |35 |104| 30 | 10 7
17 0203|0102 |07 /05|32 50|40 |52 |64]|86 ]| 15 | 11 6
18 03/102|02|05|05|103|34|48 |68 |54 |52 94| 16 | 12 5
19 04,01/03(03|03|06 |36 |76 /|66 |96 |54]|82] 17 | 13 8
20 o5/01/04|08|01/01|38|94 /6478|3298 18 | 14 7
21 o1,05|06|01|03|04 |40 45|62 66|45 |96 | 19 | 10 6
22 0201|0206 |06|03|42)|60|60)|92/ 58|72 20 | 11 5
23 03/02|02|02|05|/06)|44)|78|58|64 |36 |84 ]| 21 | 12 8
24 o4,01/03(01|03|08|46 |86 |56 |66 |52]|88]| 22| 13 7
25 05/06|04|03|01|01|48 |74 |54 /,68 |64 |92]| 23 | 14 6
26 01,0505 (102|04|03|50/|92 /|52 ,70]38|90]| 24 | 10 5
27 0204|0104 |07|02)|32)|78)|66|88|40 98| 25 | 11 8
28 03/03|02|06|05|01|34,96 |64 |71 |42]|97 ]| 26 | 12 7
29 04,02|03(05/03|03|36|94 /6,292 66|86 27 | 13 6
30 0501|104/ 07|01|02|38|95/60,94 68|99 | 28 | 14 5
31 o1,08|05(01|04 (01|40 /|96 |5897]70)|106]| 29 | 10 8
32 0207|0102 |07|01)|42)108|56 |98 )|35|104| 30 | 11 7
33 0305020105 |04 |32 50|40 |52 |64]|86 ]| 15 | 12 6
34 0410603/ 02|03|02)|34)|48 68|54 |52 |94 | 16 | 13 5
35 o5|05/04|04|101|01| 36|76 |66 |96 |54 |82 17 | 14 8




Ne |ayq|ajp | @y |ap |as |as | b [ b [ b3 | b5 | b} | b5 | by | ¢1 |
Bap.

36 o1,04|05(05|04|01|38|94 64783298 | 18 | 10 7
37 0203|01({02{07/|05|40|45 |62 |66 |45 |96 | 19 | 11 6
38 030202050503 |42 60|60 /|92 58| 72| 20 | 12 5
39 o4|01/03(03(03|06 |44 |78 |58|64|36 |84 | 21 | 13 8
40 0501040801 |01)|46 |86 |56 |66 |52)|88]| 22| 14 7
41 o1,08|05(01|04 (01|48 |74 |54 ,68 64|92 23| 10 6
42 02|07(01({021{071|01]5092|52|70|38)|90 )| 24 | 11 5
43 030502010504 |32,78|66|88|]40]|098 ]| 25 | 12 8
44 04|06(03({02({03|02/34 96|64 |71 |42 |97 | 26 | 13 7
45 0505040401 /|01|36|94 |62 9266 |86 ]| 27 | 14 6
46 01/04/05{05{04|01|38|95|60|94 68|99 ]| 28 | 10 5
47 0203|01({02{07/|05|40]96 58|97 |70)|106| 29 | 11 8
48 030202050503 |42 10856 |98 |35]|104]| 30 | 12 7
49 04)01/03({03({03|061|32|50|40|52 |64 |86 | 14 | 13 6
50 0501|0408 |01 (01|34 |48 |38 5452|194 | 13 | 14 5

TeMbl NCbMEHHBIX PadoT

Ne /i Tembl

1. AJIEKBaTHOCTb PErPECCUOHHBIX MOJIEIEN

2. MeTox NCKITIOUEHUS IEPEMEHHBIX IPH BEIOOPE ONTUMAIILHON MOJEITH
3. WuTepnonsiioHHblii MHorowieH. [ToHsTHE M METO/Ibl HOCTPOCHHUS

4. AnnpokcuManys ONbITHBIX JaHHBIX

S. WuTepnperanus Mojienu

KpaTKOG OIMMCAHMUE U PEIrJIAaMEHT BBINNOJTHCHUSA

1. Heap 3aHATHS: U3YYUTh METOAMKY TNPUMEHEHHUS TpadUyecKoro MeToJa pelIeHUs 3aaad
JUHEHHOTO MTPOTrPaMMHUPOBAHHUS JIJI BHIOOpA ONTUMAIBHOTO COCTaBa TEXHOJIOTHYECKON CMECH.

2. AJITOPUTM BBINOJIHEHUS IPAKTUYECKOT0 3aHATHS
1. 3yunts MeTOIMKY W HpHUMEp MO TIpaduyeckoMy METOJy pelleHUs 3ajad JMHEHHOro
IPOrpaMMHUPOBAHUS.
2.BpiOpaTh BapuaHT MCXOAHBIX JAHHBIX JJIS 3aJayd IOHMCKAa ONTHMAaJbHOIO COCTaBa
TEXHOJIOTUYECKON CMECH.
3. PemuTh 3a/1a4y B COOTBETCTBUHU C U3YUEHHOU METOAUKOMN
4. CocTaBUTh OTYET 110 MPAKTUYECKOMY 3aHSATHIO

3. Oxkunaemblii (e) pe3yabTar (bl): ONpECICHUE COCTaBa JIJIsl MPUTOTOBIICHUSI OETOHHOWU CMECH,
pU KOTOPOM 00111asi CTOMMOCTh M3PACXOJ0BaHHBIX BELIECTB ObLTa ObI MUHUMAIIBHOHN, HA OCHOBE
pa3pabOTaHHBIX TTAPAMETPOB MOICITUPOBAHUS

— OrpaHHuYEHH Ha cojep)KaHUe FITEMEHTOB B CMECH,
— 1eneBoi GyHKUUY;
— TOCTPOEHHBIX IpaUKOB GYHKLMI OrpaHUUEHHUH U 11eJIeBON (HYHKINU.

4. Kpurepuu oueHkm:
— OIIGHKa «3auT€HO» BBICTABISETCA CTYACHTY, €CIIM MPAaKTUYECKOE 3aJaHHUE BBIOJIHEHO
TpaMOTHO WJIM UMECT HECYIICCTBCHHBIC 3aMCYaHMs, BBIIIOJTHEH OTYECT I10 3aHATHUIO.




— OILCHKA «HC 3a4TCHO» BBICTABIIACTCA CTYACHTY, CCJIN MPAKTHYCCKOC 3aJaHNEC HC BBIMNOJIHCHO,
UMeeT TpyObie OMMOKH, HE TIOJATOTOBJICH OTYET.

7.2.6. Tlpaktnueckoe 3aHaTHe Ne6 «CHMILIEKC-METO] pelleHHs 3aJ4a4d N0 BbIGOPY
ONITUMAJILHOI'0 COCTaBa TexXHoJIormueckoi cmecu B Excel»

TunoBble NpuMepsbI 3aJAHUI

Jlnst mpurotoBneHust b0 kr 6eTOHHOM cMecH (Tabnwma 5.1) ¢ 3alaHHBIME CBOHCTBAMU
HCIIONIB3YIOTCS /1Ba BemecTBa Aj (j = 1, 2). B Xj kr kaxaoro BemniecTBa Aj COACPIKUTCS aijxj KT
xummudeckoro aementa Bi (i = 1, 2, 3). Conepsxanue syeMeHTa Bi B cMecH T0OJDKHO HaXOUTHCS B
npeaenax ot bil 1o bi2 kr. CtouMocTh 1 Kr KaXkJ1oro BemecTBa Aj COCTaBIIsIET ¢ PyoO.

TpeOyercst ¢ moMoIIbIO BCTpoeHHBIX QyHKIMN Excel onpenenuTs Takoii co-cTaB Jyis
NPUTOTOBIICHHUSI OETOHHOI CMECH, TIPU KOTOPOM 001IIasi CTOMMOCTh U3PAacX0JI0BaHHBIX BEUICCTB
ObL1a OB MUHUMATHHOM.

Hcronp30BaTh NCXOHBIE TAHHBIC U3 3aJIaHUS 5.

TeMbl NCbMEHHBIX PadoT

Ne /i Tembl

1. OnTumu3zanust MaTeMaTHYECKOM MOIEIN

2. MojenupoBaHie TEXHUYECKUX OOBEKTOB U CUCTEM

3. Teopus nuHENHOrO NporpaMmmupoBanus. MeTobl pemenus 3aaad

KpaTKOC OIMMCAHHUE U PEIJIAMEHT BBINMMOJTHCHUS

1. Hesb 3aHATHSA: U3YYIUTh METOJUKY MPUMEHEHHUSI CUMILIEKC-METO/Ia PEIICHUs 3a/1a4 JIMHEHHOTO
NpOrpaMMHPOBAHUS Ul BBHIOOpA ONTHMAIBHOTO COCTaBa TEXHOJOTHMYECKOH CMECH C IOMOIIBIO
BCTpOeHHBIX QyHKIMi Excel.

2. AJITOPUTM BBINOJIHEHUS IPAKTHYECKOI0 3aHATHUSA
1. 3yunts METOAMKY W  TIpUMEp CHUMIUIEKC-METO/Aa  peleHHs  3aJad  JMHEWHOro
IPOrpaMMHUPOBAHNUS C IOMOIIIbIO BCTpOeHHbIX pyHkumid Excel.
2. JInst BapuaHTa UCXOAHBIX JAHHBIX U3 MPAKTUYECKOTO 33aJJaHUs 5 PELIUTh MOCTaBICHHYIO 3a/1auy
B COOTBETCTBUH C METOJIUKOM.
3. CpaBHUTH MOITYYEHHBIE PE3yJIbTAThl U3 MPAKTHUECKUX 3aJaHui Ne5-6
4. CocTaBUTh OTYET MO MPAKTUYECKOMY 3aHATUIO

3. Oxkunaemblii (e) pe3yabTar (bl): ONpECICHUE COCTaBa JIJIsl MPUTOTOBIICHUS] OETOHHOW CMECH,
Py KOTOPOM 0011asi CTOMMOCTh M3PAaCXOJOBAaHHBIX BENIECTB OblIa ObI MUHUMAIbHON, HA OCHOBE
pa3paboTaHHBIX TAPAMETPOB MOJICITUPOBAHHS .

— OrpaHMYeHUH Ha coep KaHUE IIEMEHTOB B CMECH;

— 1eneBoi pyHKLUY;

— TIOCTPOCHHOU TaOIHIIBI HCXOIHBIX JaHHBIX B Excel;

— wucnons3oBanus GyHkimn «llouck pemenus» (Solver) B Tabnmunom mpoueccope Excel.

4. Kpurepuu oueHkm:
— OIIGHKa «3auT€HO» BBICTABISETCA CTYACHTY, €CIIM MPAKTUYECKOE 3aJaHHUE BBIIIOJIHEHO
TpaMOTHO WJIM UMECT HECYIICCTBCHHBIC 3aMCYaHusl, BBIIIOJTHEH OTYECT I10 3aHATHUIO.
— OLIEHKA «HE 3a4YTE€HO» BBICTABJISAETCS CTYACHTY, €CIU MPAaKTUUECKOE 3aJaHUE HE BHINIOJIIHEHO,
UMeeT rpyOble OIUOKH, HE MMOATOTOBIICH OTYET.



7.2.2. llpakTudeckoe 3anaTue Ne7 «OnTumMu3anusi 3JieMEeHTOB TEXHOJOTHYECKHUX MPOIECCOB
MeTOaMH THHAMUYECKOT0 MPOrpaMMHUPOBAHHUS

Tunossie npuMepsbI 3a]aHU

3aganue 7.1 «O HaX0KIeHUH KpaTYailiero myTm»

3anaHa 1exoBasi TpPaHCIIOPTHAs CeTh B BUE Ipada (BapuaHThI 3aaHuil 7.1), YucIeHHbIC 3HAUCHUS
Ha pedpax KOTOpOro 00O3HAYAIOT pacCTOSHHS Uij (M) MEXAY pa3sHBIMH BUAAMU O0OpPYIOBAHHUS.
TpeOyeTcst HATH KpaTyalIuil MyTh OT IepBoro odopyaoBanus (y3en rpada 1) qo mocieauero (yzen

9).

BapuanTs! 3ananuii 7.1

BapuanTsr 41-50

3aganue 7.2 «O 3arpy3ke 000py10BaHUS»



Ha cranok asnst 00paboTKu B Te4eHHE UK V MOTYT 3arpy>KaThCsl 3aTOTOBKHM TpeX TUTIOB. M3BecTHa
IPOIOJDKUTEIBHOCTD Vi.00pabOTKH 3aroToBOK I-ro Tma U ux croumocts Pi (i = 1, 2, 3). Kakumu
TUTIAMHU 3arOTOBOK HEOOXOJMMO 3arpy3UTh CTAHOK, YTOOBI CyMMapHasi CTOMMOCTh 00pa0OTaHHBIX
neranei ObplUIa MakcuMasbHa?

I/ICXOI[HBIG JaHHBIC 1JI 3aJaHuA 7.2

BapuanTt V; Pi, pyo. V, MUH.

1 v, =4 p1 =70 6
v, =1 p, = 20
vy = 2 p; = 40

2 v; =3 p1 = 60 7
v, =1 p, = 40
vy =2 p; =50

3 v =4 p1 = 50 5
v, =3 p, = 40
vy=1 p; = 20

4 v =2 p1 = 50 6
v, =3 p, = 30
U3 = pz =15

5 v = p1 = 60 4
Uy = p2 =40
U3 = pz = 30

6 v, = p, = 80 3
Uy = p2 =70
vy =2 p3; = 60

7 vy = p1 = 95 2
Uy = p2 =85
v3 =2 p3 =75

8 v, = p1 =90 1
Uy = p2 =80
U3 = pz =70

9 v, = p1 = 65 8
Uy = pz =55
U3 = p3 =45

10 v = p1 =75 9
v, =4 p, =55
U3 = pz =35

11 v, = p, = 80 10
Uy = p2 =20
U3 = pz =40

12 v; =3 p1 =90 7
v, =1 p, = 20
U3 = pz =40

13 vy = p1 =85 8
v, =3 p, = 20
U3 = pz =40

14 v, =2 p1 = 65 6
Uy = p2 =20
vy =1 p3; = 40

15 v = p1 =50 5




Bapuanr v; Pi, Pyo. V, MuH.

v, =4 p, = 20
U3 = pz =15

16 v = p1 = 60 7
Uy = p2 = 20
U3 = pz = 40

17 vy = p1 =70 8
Uy = p2 =25
U3 = pz = 40

18 v, = p1 =70 6
Uy = p2 = 30
U3 = pz = 40

19 v, = p1 =70 5)
Uy = p2 = 20
U3 = pz =45

20 v, = p1 =70 4
Uy = p2 =20
U3 = pz =50

21 v, = p1 =70 3
v, =1 p, =20
U3 = pz =55

22 v, = p1 =70 4
v, =1 p, =35
U3 = p3 =45

23 vy = p1 =70 5
Uy = p2 =25
U3 = pz =50

24 v =2 p1 =70 6
Uy = pz =15
U3 = pz =40

25 v, = p1 =75 7
Uy = p2 =20
vy =3 p3; = 30

26 v, =3 p. = 60 6
v, =1 p, = 20
vy = 2 p3 = 40

27 vy = p1 =70 7
Uy = p2 =25
U3 = pz =40

28 v = p1 =70 5
v, =3 p, = 30
U3 = pz =40

29 v; =5 p1 =170 6
v, =4 p, = 20
U3 = pz =45

30 v, =4 p1 =70 4
Uy = p2 = 20
vy =1 p; =50

31 v =2 p1 =70 3
Uy = p2 = 20
U3 = pz =55




Bapuanr v; Pi, Pyo. V, MuH.
32 v; =5 p1 =70 2
Uy = pz =35
U3 = pz =45
33 v, = p1 =70 1
Uy = pz =25
vy =2 p; =50
34 v, = p1 =70 8
Uy = p; =15
U3 = pz =40
35 v = p1 =75 9
v, =3 p, =20
vy =1 pz = 30
36 v =2 p1 =70 10
v, =3 p, =20
U3 = pz =40
37 v = p1 = 60 7
Uy = p2 =40
U3 = pz =50
38 v, =4 p1 =50 8
Uy = p2 =40
U3 = pz = 20
39 v = p1 =50 6
Uy = p2 = 30
U3 = pz =15
40 v = p1 = 60 5
Uy = p2 =40
vy =1 p3 = 30
41 v = p1 = 80 7
Uy = p2 =70
v3 =1 p3 = 60
42 v = p1 =95 8
Uy = p2 =85
U3 = pz =75
43 v = p1 =90 6
v, =1 p, = 80
U3 = pz =70
44 v = p1 = 65 5
Uy = p2 = 55
U3 = pz =45
45 v, =4 p1 =75 4
Uy = p2 = 55
vy =1 p; = 35
46 v, =2 p, = 80 3
Uy = p2 = 20
v3 =1 p3 = 40
47 v, = p1 =90 4
v, =4 p, = 20
V3 = pz =40
48 v, = p1 = 85 5)
U = p2 =20




Bapuanr v; Pi, Pyo. V, MuH.
vy = 2 p3 = 40
49 v; =3 p1 = 65 6
v, =1 p, =20
vy = 2 p3 = 40
50 v, =4 p1 =50 7
v, =1 p, =20
vy =2 p; =15
TeMbl NCHbMEHHBIX PadoT
Ne ni/n Tembl
1. Teopust nuHaMuyeckoro mporpaMMupoBaHus. MeTobl pelieHus 3aaau
2. OnTumu3anust JIEMEHTOB TEXHOJOTHUYECKHUX MPOIECCOB METOAAMH JHUHAMUYECKOTO
MIPOrpaMMHUPOBAHHUS
3. VcTopust npuMEeHEHUS METOJIOB TMHAMUYECKOTO IMTPOTPAMMHUPOBAHIS

KpaTKOC OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

1. He.]'[b 3aHATUSA: PCHICHUC IMPUKIAAHBIX 3aJda4 OINTUMHU3AIUMKU TCXHOJOTMYCCKUX MPOLCCCOB
MCTOJAOM IUMHAMHWYCCKOI'O IIPOrpaMMHUPOBAHMA.

2. AJITOPUTM BbINOJIHEHHSI TPAKTHYECKOT0 3aHSATHS
1. U3yunTh TEOpeTHUYECKUE CBEIEHUS U MPUMEPHl PELICHUs 3a/ad O HaXO0XKJIEHUU KpaTdaiiiero
MyTH U O 3arpy3ke 000py10BaHHUS.
2. BpiOpaTh BapUaHT UCXOAHBIX JAHHBIX JUISI PEIICHUS 33/1a4 O HAXOXKICHUU KpaTyaiInero myTd u
0 3arpyske 00opy10BaHUS.
3. Pemuth mocTaBiICHHBIC 3a/1a9H.
4. CocTaBUTh OTYET MO MPAKTUYECKOMY 3aHATUIO

3. Oxupaemslii (e) pe3yabrar (bI):
— pacueT KpaT4aillero pacCTOSHUs OT NEPBOT0 0OOPYAOBAaHMS B TEXHOJIOTMYECKOM IPOLIECCE
J10 TIOCJIETHETO
— pacueT ONTUMAJBHOIO KOJIMYECTBAa 3aroTOBOK, KOTOPBIMH HEOOXOAMMO 3arpy3uTh CTAaHOK,
4TOOBI CyMMapHasi CTOUMOCTh 00OpabOTaHHBIX JeTanel Oblila MaKCUMallbHA

4. Kpurepun oneHku:
— OIIGHKa «3auT€HO» BBICTABISETCA CTYACHTY, €CIM MPAaKTUYECKOE 3aJaHHUE BBIITOJIHEHO
IPaMOTHO WJIM UMEET HECYILIECTBEHHBIE 3aMEYaHNs, BBIIIOJIHEH OTYET I10 3aHATHIO.
— OLCHKA «HE 3a4TEHO» BBICTABISETCA CTYJEHTY, €CIM MPAKTUYECKOE 3aJJaHNUE HE BBIIIOJIHEHO,
UMeeT rpyOble OIIMOKH, HE TOATOTOBJIEH OTYET.



7.2.8. llpakTuueckoe 3ansitue Ne§ «OnTumanbHasi cTpaTerus 3aMeHbl 000py/10BaAHUS»
Tunossle npuMepsl 3a1aHUM

OnpenenuTs ONTUMANIBHBIE CPOKU 3aMEHBI 000PYI0BaHMsI B TEYEHHE N JIET, IPU KOTOPBIX IPUObLIH
OT JKCILTyaTaluy 000pyI0BaHUSI MaKCUMAJIbHA, €CIIU U3BECTHBI:

p — HavaNbHasi CTOMMOCTH 000PYIOBAHHUS;

R(t)- crouMocTh MPOU3BOIMMOI MIPOTYKIIMU HA 000PYI0BAaHHH BO3pacTa t JIeT;

r(t) — exxeromHbIe 3aTpaThl HA KCILTyaTallli0 000pyA0BaHUs Bo3pacTa t JIeT;

¢(t)— TUKBHUIHAS CTOUMOCTb 000PYAOBaHUS BO3pacTa t JieT.

Bapuanm 1
P =10 TbIC. py0., n = 8
t O (1|2 |3 (4 |5 |6 |7 |8

R(t) | 25|24 |24 |23 |23 |23 |22 |22 |21
r(t) |15|15|16 |16 |17 |17 {18 |18 |19

Bapuanm 2
P =40 TteIC. pY0., n =5

t |0 1]2|3|4]5
R(t) |90 | 85|70 | 65| 65 | 60
r(t) | 30|40 | 45|50 55|60

Bapuanm 3
P =50 TbIC. pY0., n =5

t |0 1]2|3|4]5
R(t) |90 | 85| 70 | 65| 60 | 55
rit) |30 |35|45|50 55|60

Bapuanm 4

P = 20 TeIC. pY0., n = 6

t 0O (1 |2 |3 |4 |56
R() |35]30|30(25|23|20 |20
r(t) [15]15(18 |19 |21 (21|22

Bapuanm 5
P =20 teIC. py6., N =7
t 0|12 |3 (4 |5 |6 |7




R(t) |25 (24|24 |23 |23 |23 |22 |22
rt) [15|15|15|16 |16 |17 |17 |18
Bapuanm 6
P =4571pIC. py0., N =5
t 10|12 |3|4]|5
R(t) |90 | 80| 70 | 65 | 65 | 60
rit) | 30|35|45|50 55|60
Bapuanm 7
P =30 TteIC. py0., N =5
t |0 1]2|3|4]5
R() |95|85| 75|70 |65 |60
r(t) | 35|40 | 45|50 55|60
Bapuanm 8
P =45 toIC. py6., N =5
t |0 1]2|3|4]|5
R() |95|80|75|65|65 |60
rit) | 35|40 | 45|50 55|60
Bapuanm 9
P=40 tbIC. pYO., N=5
t 10|12 |3|4]|5
R(t) | 95|80 |80 | 65|60 |55
rit) | 35|40 | 45|50 55|60
Bapuanm 10
P =30 trIC. py0., N =8
t O (1|2 |3 (4 |5 |6 |7 |8
R() |25|24 24|23 ({23 |23 |22 (21|21
rt) (1515|1616 |17 |17 |18 |18 |19

Bapuanm 11




P =30 TeIC. py0., N =5

t 10|12 3|4]|5
R(t) | 90 | 80 | 80 | 65 | 65 | 60
r(t) (35|40 |40 |50 50|60

Bapuanm 12
P =35 TeIC. pYy0., N =5

t 10|12 3|4]|5
R(t) | 95|80 |80 |65|65|60
r(t) {30 |40 |45 |50 55|60

Bapuanm 13
P =20 tbIC. py0., N =5

t |0 1]2|3|4]5
R() [95]90|85(80|75|70
r(t) {20 (30|40 |50 |60 |70

Bapuanm 14
P =10 tbIC. pYy0., N =5

t |0 1]2|3|4]5
R() |90 90|85(80|75|70
rit) | 25|30 (40|50 60|65

Bapuanm 15
P =10 TeIC. py0., N =5

t 10|12 |3|4]|5
R(t) |90 |85|85({80 (75|70
rit) |25|35(40|45 |60 |70

Bapuanm 16
P =15 TBIC. py0., N =5

t 10|12 |3|4]|5
R() |90 |85|80(80|75|70
rit) |25|35(45|50 |60 |70




Bapuanm 17

P =20 TeIC. py0., N =5

t |0 1]2|3|4]5
R() |90 |85|80|75|75|70
rit) |25|35(45|55 65|70
Bapuanm 18
P =10 teIC. py0., N =5
t |0l 1]2|3|4]5
R(t) |90 (85|80 |75({70|70
rit) |25|35(40|55|65|70
Bapuanm 19
P =15 tBIC. py0.,N =6
t 0O (1|2 |3 |4 |5 |6
R(t) | 25|24 |24 |23 |22 |21 |21
rt) {15|15|16 |16 |17 |17 |18
Bapuanm 20
P =25 TBIC. pY6., N =5
t |0 1]2|3|4]5
R(t) | 75| 70| 65|60 |55 |50
r(t) (25|30 (35|40 45|50
Bapuanm 21
P =25 TBIC. pY6., N =5
t |0 1]2|3|4]5
R(t) | 70 | 65| 65 | 60 | 55 | 50
rit) |20 |30 |35|40 45|50
Bapuanm 22
P =25 tpIC. pYy6., N =5
t |0 1]2|3|4]5




R(t) | 70 | 65| 65 | 60 | 55 | 50
rit) |20 35(35|40 45|50
Bapuanm 23
P =25 TpIC. py0., N =6
t 10|12 |3|4|5 1|6
R(@) | 75|70| 70|60 |55|50|45
rit) |25|30|30|40 45|50 |55
Bapuanm 24
P =30 TteIC. py0., N =5
t 10|12 3|4]|5
R(@{) | 75|75|70 | 65|55 |50
rit) |25|30(30|45 45|50
Bapuanm 25
P =25 tbIC. py0., N =5
t 10|12 3|4]|5
R() | 75|70 |70 | 65|50 50
rit) |25|30|30|40 40|50
Bapuanm 26
P =35 TBIC. py6., N =5
t 10|12 |3|4]|5
R(t) |85|80| 75|70 |65 |60
rit) | 35|40 | 45|50 55|60
Bapuanm 27
P =35 TeIC. pYy0., N =5
t 10|12 3|4]|5
R(t) |90 | 80| 75|70 |65 |60
r(t) | 40 |40 | 45|50 55|60

Bapuanm 28




P =35 TrIC. pYy0., N =5

t 10|12 3|4]|5
R(t) | 85|85| 75|70 (65|60
r(t) (35|45 (45|50 55|60
Bapuanm 29
P =35 TrIC. pY0., N =6
t 10|12 |3|4|5]|6
R(t) | 85|80|80|70|65|60 |55
r(t) (35|40 |50 |50 55|60 |65
Bapuanm 30
P =35 tbIC. py0., N =5
t |0 1]2|3|4]5
R() 85|80 |75|75|65 |60
r(t) [ 35|40 |45 |55 55|60
Bapuanm 31
P =35 teIC. py0., N =5
t |0 1]2|3|4]5
R() 85|80 |75|75| 70|60
r(t) | 35|40 (45|55 |60 |60
Bapuanm 32
P =15 toIC. pY0., N =7
t O (1 |2 |3 (4 |5 |6 |7
R(t) | 25|24 | 24|23 |23 |22 |21 |21
rt) (151516 |16 |17 |18 |18 |19
Bapuanm 33
P =15 TBIC. py0., N =5
t 10|12 |3|4]|5
R(t) | 70 | 60 | 55 | 50 | 45 | 40
rit) |20 20|25|30 35|40




Bapuanm 34

P =15 thIC. py0., N =5

t 10|12 3|45
R(t) | 70 | 65| 55 | 50 | 45 | 40
rit) |20 25(25(30 35|40

Bapuanm 35
P =15 teIC. pYy0., N =5

t 10|12 |3|4]|5
R(t) | 70 | 60 | 50 | 50 | 45 | 40
rit) |20|20|30|30 35|40

Bapuanm 36
P =20 teIC. py0., N =5

t |0 1]2|3|4]5
R(t) | 65|60 |55 |55|45 |40
rit) | 15|20 (25|35 35|40

Bapuanm 37
P =15 TbIC. py6., N =5

t |0 1]2|3|4]5
R(t) | 65|60 |55 |50 |50 |45
rit) | 15|20 | 25|30 |40 |45

Bapuanm 38
P =20 TbIC. py6., N =5

t 10|12 |3|4]|5
R(t) | 70 | 60 | 55 | 50 | 50 | 45
r(t) 12020 |25 (30|40 |45

Bapuanm 39
P =15 teIC. py0., N =5
t 10|12 3|4]|5




R(t) | 65| 65|55 |50 |50 |45
rit) | 15|25|25|30 |40 |45
Bapuanm 40
P =30 TteIC. py0., N =5
t 10|12 |3|4]|5
R(t) | 70 | 65| 65 | 50 | 50 | 45
rit) |20 |25|30|30 40|45
Bapuanm 41
P =15 teIC. py0., N =5
t 10|12 3|4]|5
R(t) | 80 | 65| 65 | 55| 50 | 45
rit) |20 |25|30|35 40|45
Bapuanm 42
P =45 toIC. py6., N =5
t 10|12 3|4]|5
R(t) |80 | 70 | 65 | 55 | 50 | 45
rit) |25|25(30|35 |40 |45
Bapuanm 43
P =50 TbIC. py6., N =5
t 0O |1|2|3|4|5
R(t) | 100 | 95 (90 | 85|80 | 75
rit) | 50 [55|{60 65|70 75
Bapuanm 44
P =40 toIC. py6., N =5
t 0O (1|23 |4|5
R(t) | 10595 (90| 85|80 |75
rit) | 55 [55|60 65|70 |75

Bapuanm 45




P =10 TeIC. pYy0., N =7

t

0

1

2

3

R(1)

25

24

24

24

23

23

22

22

r(t)

14

15

16

16

17

17

18

18

Bapuanm 46

P =50 TeIC. pYy0., N =5

t

0

1

2

R(D)

100

95

95

85

80

75

r(t)

50

55

65

65

70

75

Bapuanm 47

P =45 toIC. py6., N =5

t

0

1

2

R(1)

100

95

90

80

80

75

r(t)

50

55

60

70

70

75

Bapuanm 48

P =50 TeIC. py0., N =5

t

0

1

2

R(®

100

95

90

85

85

75

r(t)

50

55

60

65

65

75

Bapuanm 49

P =30 TeIC. py0., N =5

t

0

1

2

3

R(1)

95

95

90

85

80

75

r(t)

45

55

60

65

70

75

Bapuanm 50

P =50 teIC. py6., N =7

t

0

1

2

R(D)

100

95

90

85

80

75

70

65

r(t)

45

50

55

60

65

70

75

80




Tembl NMCbMEHHBIX padoT

Ne i/ Tembl

1. IIpuMeHeHre TMHAMUYECKOT 0 IPOrPaMMHUPOBAHUS B Pa3JIMYHBIX TEXHUYECKHX 3a7a4ax
2. Oco0eHHOCTH cOCTaBJICHHS YPaBHEHHH JMHAMUYECKOTO IIPOrPaMMHUPOBAHUS

3. Cummuiekc-meroa. OcobeHHOCTH B 007aCTh €ro MPUMEHEHHS

KpaTlcoe OlMMCaHHUE U PEIJIAMEHT BbLINNOJTHCHUSA

1. Leab 3aHATHA: pelICHHE MPHUKIATHBIX MMPOU3BOACTBEHHBIX 3a/1a4 10 BBIOOPY ONTHUMAIBHOM
CTpaTeruy B 3aMEHE CTaporo 000pyA0BaHMSL.

2. AJIrTOPUTM BbINOJTHEHHSI TPAKTHYECKOT0 3aHATHSA
1. I3yunth TEOpeTHYECKHE CBEACHHS W TPUMEp pEIIeHUs 3aJaud O CTpPATeTHH 3aMEHbI
00opyIoBaHuUs.
2. BpIOpaTh HEOOXOIUMBIE HCXOJHBIE TAaHHBIE.
3. PeminTh nocTaBiaeHHyo 3a/1a4y
4. CocTaBUTh OTYET 110 MPAKTUYECKOMY 3aHATHUIO

3. Oxugaemplii (¢) pe3yabrTar (bl): ONPEICICHUE ONTUMAIBHOTO CPOKA 3aMEHBI 00OPYOBAHUS B
TE€YEHHE N JIeT, IpU KOTOPBIX MPHOBUIb OT JKCIUIyaTallud OOOPYAOBAHUS MaKCHMallbHa, €CIU
MU3BCCTHBI Ha4daJlbHasi CTOUMOCTH O60py,I[OBaHI/I$I, CTOUMOCTDH HpOHSBO[{HMOfI MNpoOAYKIOHWH Ha
o0opynoBaHuU Bo3pacTta t jieT, eKerojHble 3aTpaThl Ha JKCILTyaTaluio o00opyaoBaHus Bo3pacrta t
JeT

4. Kpurepuu ouenku:
— OLEHKA «3a4YT€HO» BBICTABISIETCA CTYIEHTY, €CIM IPaKTHUECKOE 3aJlaHHE BBIIOJIHEHO
IPaMOTHO WJIM UMEET HECYILIECTBEHHbIE 3aMEYaHus, BHIIIOJIHEH OTYET 110 3aHATHIO.
— OILIEHKA «HE 3aYT€HO» BBICTABJISETCS CTYACHTY, €CJIM MPAKTUYECKOE 33/JaHUE HE BBIIIOJIHEHO,
UMeeT rpyOble OIIMOKH, HE TOATOTOBJIEH OTYET.

7.2.9. Ilpaktuyeckoe 3anaTue Ne9 «CocraBiieHHe pacnucaHuii MPU KPATKOCPOYHOM
IVIAHUPOBAHUU Pad0THI THOKUX Npou3BoAcTBeHHBbIX cucteM (I'TIC)»

Tunossie npuMepsl 3a1aHUl

[Tycts mMeeTcst TpyIa U3 N PasIHdYHbIX JETajleil, 3ar0OTOBKM KOTOPBIX IOCIIEI0BATEIBHO
00pabaThIBalOT Ha IEPBOM CTaHKE, a 3aTeM Ha BTOPOM cTaHkKe. TpymoeMKocTh 00pabOTKH 3aroTOBKH
J-i cocraBiser pj, a Ha BTOpoM — (] (mpemmonaraercs, 4YTo OOBEMBI IMOJTOTOBHTEIHHO-
3aKJTFOYHUTENIBHBIX Pa0dOT HE 3aBHCAT OT MOCIEIOBATENIbHOCTH OOpPaOOTKU 3ar0TOBOK HA KaXIOM
CTaHKe).

Tpebyercs coctaBUTh pacnucaHue o0oOpabOTKM, MHUHMMHU3MpYIOIIee ofuee Bpems
M3TOTOBJICHUS BCEU TPYMIIbI AeTaleH.
Tabmuma 9.1
BapuaHTbl HCXOAHBIX TaHHBIX
Homep | Homepa | Homep | Homepa | Homep | Homepa| Homep | Homepa
BAPHAHTA | CTAHKOB | BADHAHTA | CTAHKOB | BADHAHTA | CTAHKOB | BADHAHTA | CTAHKOB
1 1,2 16 4.8 31 7,1 46 4,6
2 3,4 17 1,5 32 8,4 47 8,2




Homep | Homepa | Homep | Homepa | Homep Homepa | Howmep Homepa
BAPHMAHTA | CTAHKOB | BADHAHTA | CTAHKOB | BADHAHTA | CTAHKOB | BADHAHTA | CTAHKOB
3 5,6 18 2,6 33 7,3 48 7,2
4 7,8 19 3,7 34 2,5 49 6,3
5 2,3 20 4,8 35 2,6 50 5,4
6 4,5 21 1,8 36 7,8
7 6,7 22 2,7 37 2,3
8 8,1 23 3,5 38 4,5
9 1,3 24 4,6 39 6,7
10 2,4 25 8,2 40 8,1
11 5,7 26 7,2 41 1,2
12 6,8 27 6,3 42 3,4
13 1,4 28 54 43 5,6
14 2,5 29 5,3 44 7,8
15 3,6 30 6,2 45 2,3
Tabmuua 9.2
TpynoeMKOCTb U3roTOBIICHUS JIeTaleil
Homep Homep neranu
CTaHKAa 1 2 3 4 5 6 7 8
Tpynoemkocts onepauun T, MuH.
1. 7 3 4 8 7 2 3 9
2. 4 4 3 7 8 7 7 8
3. 5 2 6 5 5 6 5 7
4. 3 3 3 4 4 5 4 6
5. 6 8 5 6 3 4 6 5
6. 4 5 8 9 2 6 4 3
7. 2 3 5 3 4 5 9 6
8. 8 4 3 2 5 7 5 6
TeMbl NUCbMEHHBIX PadoT
Ne n/m Tembl
4. VicTopus co3ianus M pa3BUTHS TEOPUU PACTUCAHUI
S. CocraBiieHne pacnucaHuidl HpH KPAaTKOCPOYHOM IIJIAHUPOBAHUM PabOThl THOKUX

IIPONU3BOJCTBCHHBIX CUCTCM

6. CeteBoe MIIaHMPOBAHKE M TEOPUS] MACCOBOr0 00CITYKMBAHUS




KpaTKOC ONMMMCAHHUE U PEIrJIAMEHT BBINNOJTHCHUSA

1. Heap 3aHATUA: U3YYUTh METOJUKY MPUMEHEHHUS TEOPUU PACIHMCAHUN Ha IMPUMEpPE METola
«BETBEUN U TPAHULLY.

2. AropuTM BBINOJIHEHUS MPAKTHYECKOI0 3aHATHSA

1. I3yunTh TeopeTHUYEeCKHe CBEIEHHsS W NPUMEp PEIICHHS 3aadd COCTAaBJICHHS ONTHMAIILHOTO
pacriucanus pabOThI JBYX CTaHKOB.

2. BriOpats HOMepa CTaHKOB COTJIACHO BAPHAHTY.

3. Ucnonb3ys MCXOaHbIE JaHHBIC, 0OPMHUTH TPYIOEMKOCTh M3TOTOBJICHUS BOCBMH JeTalleil Ha
JIBYX CTaHKaX B BHJIC TAOJIHIIBL.

4.Pa30uTh KOMIUIEKT JeTajeil Ha JBE TpPYNNbl: B TEpPBYIO TPYNIy BKIIOYUTH JETAINd C
MHHUMAaJIbHBIM BpeMeHEM 00pa0OTKHU Ha IEPBOM CTAHKE, BO BTOPYIO — JAETAJIU C MAaKCUMAJIbHBIM
BpEMEHEM 00paOOTKH.

5.Bxmounte B pacnucaHue padOThl MEPBOTO CTaHKAa 3aroTOBKM JETalied IEpBOWM TpPYIIIHI,
IpeIBapUTEIILHO YIIOPSAI0YHB UX 110 BO3PACTaHUIO BpeMEHH 00pabOTKH.

6. Bxmtounte B pacnucaHue paOOThl NMEPBOrO CTaHKAa 3arOTOBKU JETalieil BTOPOW TpYIIIHI,
NpeIBapUTENILHO YIIOPSAI0YHB UX 110 YOBIBAHHIO BPEMEHU 00Pa0OTKH.

7. 1lpu ycnoBuH COXpaHEHHS TOH ke MOCIeI0BATEILHOCTH 00pab0TKM Ha BTOPOM CTaHKE, YTO M Ha
NEPBOM, COCTAaBUTh PAaCHUCaHWE PAaOOTHI JIBYX CTAHKOB B BHJE IMOCJEIOBATEIBHOCTH YHCET,
nepBasi [UQpa B KOTOPHIX — HOMEp JIETalli, a BTOpasi — HOMEp CTaHKa.

8. Opopmurs auarpammy [ anHTa.

9.Cnenatb BbIBOJBI 00 ONTHMAJIBHOCTU IOJIYYEHHOI'O pACIUCaHUSA U €ro BO3MOXKHBIX
QIbTEPHATUBHBIX BapHAHTaX.

10. CocraBuTb OTHYET IO MPAKTHUECKOMY 3aHITHIO

3. O:xxupaemblii (e) pe3yabTar (bI): COCTABICHHOE paclucaHue 0O0padOTKH, MUHUMHU3UPYIOIIEe
oO1ree Bpemsi M3rOTOBJICHUSI BCEM TpYNIbl JeTaneil u3 Tabimuubl 1, mpeicTaBiIeHHOE B BHJIE
nuarpammbl ['anTta

Tabnuua 9.3
TpynoeMKOCTb U3rOTOBJICHHUS I€TaIen
Homep Homep neranau
cTaHKa 1] 23| 4|56 ] 7] 8
TpynoemMkocTh onepanuu, MUH.
1
2

7.3. OueHo4Hble cpeacTBa AJs NMPOMEXKYTOYHOH aTTeCTAMU O HTOraM OCBOEHUS
JUCIHHMILINHBI

7.3.1. Bonnpochl K NIPOMEKYTOYHON aTTecTAluM

Cemectp 1

Ne i/m Bonpocel Kk dk3amMeny
1. |OcHOBHBIE MOHSATHUS TEOPUH MOJECINPOBAHUS
2. |[Knaccugukaiysi METoJJ0B MOJICIIMPOBAHUS
3. |[lonsiTne Mozenu




CopepxaHue 3TalloB MOJEIUPOBAHUS

[Tpr3Haku kaaccuuKauy Mojeen

HOI[O6I/IG, KaK OCHOBHOE CBOMCTBO MOJICJIM 1 OpUT'MHAJIa

["'eomeTpuyeckoe MoieaupoBanue (ogoome)

Dusnyeckoe noxodue

(XN >

MacitaObl JMHAMHAYECKOT0 [IO0100Hs

'VcranoBneHue KPHUTCPUCB HO,I[O6I/I$I JIIA (1)I/I3I/I‘ICCKI/IX CUCTEM, IIOABEPIKCHHBIX CUJIOBOMY

"|BO3IENCTBUIO

11.

Knaccudukanus pa3MepHbIX BeIUUUH (apaMeTpoB) MOJENN

12.

O0111as1 METOIMKA [TOJIyUYEHUsI KpUTEPUAIbHBIX YPAaBHEHHM

13.

HOpSIIIOK MMPOBCACHU A BbIYUCIIUTCIIBHOT'O SKCIICPUMCHTA

14.

CHCTEMHBIN 110AX01 K MOJIETUPOBAHUIO

15.

MGTOIIBI pPEHICHUA MaTEMAaTHYCCKUX 3aJa4

16.

MMUTAalMOHHOE MOJIETIMPOBAHKUE

17

.|BeposTHOCTHBIE MOIEIN

18.

MeTo bl CTaTUCTHYECKOTO MOJCIIMPOBAHUS

19.

ATITOPUTM [TOCTPOEHHUS MOJIETIEH

20.

[ [puHIIMIIEI MATEMATHYECKOTO OMMCAaHUsl OpUTrHHAIA (CHCTEMBI, MAIlIMHBI, TPOLIECCa)

21.

HpI/IHI_II/IHH MaTeMaTHUYEeCKOM aHaJIOTHU

22.

CpaBHeHHE TOJI00MS M aHAJIOTHH

23.

Br16op dakTopoB MoenH

24,

3aaaq1/1 MaTeMaTU4YCCKOIro OnrucaHusad — IOJYYCHHA MAaTEMAaTHYCCKUX MOIIGJIGI71
TCXHNYCCKUX CUCTEM

25.

MaTteMaTUIeCKIe MOACIIN IMMPONU3BOJACTBCHHBIX CUCTCM

26.

PerieHne cucTeM JTMHENHBIX YPABHEHUN

217.

Penienne cucremM HEMMHEWHBIX YPABHEHUI

28.

AJITOPUTM MaTEMaTUYECKOT0 MOJOOHOT0 MOJCIMPOBAHUS

29.

MGTOHI)I IMPOBCACHU A OKCIICPUMCHTA

30.

HJ'IaHI/IpOBaHI/Ie OKCIICPUMCHTA

31.

Br160p ypoBHEH (haKTOPOB IKCIIEPUMEHTA

32.

Br160p ypoBHEl (hakTopoB

33.

[TonHbIN (aKTOPHBIN SKCHEPUMEHT

34.

/[poOHBIN (aKTOPHBIN SKCTIEPUMEHT

35.

MGTOI[I)I OIITUMH3AITUOHHOT'O UCCIICAOBAHNA TECXHUYCCKUX 00BEKTOB M CUCTEM

36.

XapaKTepI/ICTI/IKI/I METOJIOB ONITHMHU3AMOHHBIX HUCCIEA0BAaHNI MaTEMAaTUUYECKUX MOJIEIIEH
TEeXHUYECKUX O0OBEKTOB U CUCTEM

37.

MeTo bl MATEMATHYECKOTO IIporpaMMHUpPOBaAHUA

38.

TeOpeTI/I‘{eCKI/Ie ITOJIOKCHUSI OIITUMU3AIITUOHHOT'O MOJACITIMPOBAHU A

39.

[IpriMepsl peanu3alny METO/A PELICHUS] CUCTEM JIMHEHHBIX anreOpanyecKkux ypaBHEHUN
U151 00BEKTOB TEXHHMUECKOro 000py10BaHUs

40.

[IpoBeieHNE SKCIIEpUMEHTA

41.

/rcriepcust SkCiepuMeHTa

42.

Ananus PE3YJIbTATOB DKCIICPUMCHTOB

43.

AJIEKBaTHOCTh PETPECCHOHHBIX MOJIeeH

44,

MeTo/ HCKITIOUeHHS TEPEMEHHBIX TP BHIOOPE ONTUMAIBHON MOJIeNN

45.

I/IHTepHOJ'ISII_II/IOHHHﬁ MmHorouieH. IloHsaTHe U METOIbI TIOCTPOCHUSA

46.

AHHpOKCI/IMaHI/IH OIIBITHBIX JaHHBIX

47.

HTEepnperanys Moenu




48.

OnTuMu3anys MaTeEMaTHIECKOH MOJIEIH

49.

MO,Z[GJII/IpOBaHI/Ie TEXHHYECKUX O0BEKTOB M CHCTEM

50.

Teopus TMHENHOrO IporpaMmmMupoBanus. MeToabl pemenus 3anad

51.

['paduyeckuii MeTo pelieHus 3a/1a4 JUHEHHOro MPOrpaMMUPOBAHHUS

52.

['paduueckuii MeTon pemieHus 3a7ay JIMHEHHOro MpOorpaMMHUpPOBAHHUS C MPUMEHEHHEM|
Excel

53.

CuMIIIEKC-METO]| pelIeHMs 3a/1a4 JINHEHHOTO POrpaMMHUPOBAHMS

54.

CHUMILIEKC-METO]] PpelICHHs] 3aJad JIMHEHHOTO MPOTPAMMHPOBAHHS C  MOMOIIBIO
BCTpOEHHBIX GyHKiui Excel

55.

Teopust TMHaAMUYECKOr0 NPOrpaMMHUpPOBaHUs. MeToabl pelieHus 3a1a4

56.

OnTumuzanus 2JIEMEHTOB TEXHOJIOTMYECKHX IIPOLECCOB METOJAaMU JUHAMHYECKOIO
IIPOrpaMMUPOBAHUS

S7.

OnTuManbHas CTpaTerus 3aMeHbl 000pyIOBaHUS

58.

BBeeHne B TEOPUIO pacycaHuid

59.

CocTaBieHHe pacluCaHWil TPH KPATKOCPOUYHOM IUIAHWPOBAHUHM pPabOTHl T'HOKHX
POM3BOACTBEHHBIX CUCTEM

60.

CeTteBoe IUIAHUPOBAHUC U TCOPpUA MACCOBOI'O O6CJ'Iy>KI/IBaHI/I$I

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoBeAeHUs
Cemectp . Kpurepun u HOpMBbI OLIEHKH
MPOMEKYTOYHOIM
arrecTaluu
1 JK3aMeH OO6mrast cymma 0aioB, HAOpaHHBIX TIPU
(ycTHO) «OTJINYHOY» | BBIMIOJIHEHUU  TMPAKTUYECKUX  3aJaHUN

UTOTOBOTO TecTHpoBaHusi, cocraniser 80-100

OOmiass cymma GayiioB, HaOpaHHBIX MPHU
«XOpOIIO» | BHIIOJIHEHWH  TPAKTUYCCKUX  3aJaHHN
UTOTOBOI0 TECTHPOBaHUs, cocraniser 60-79

OOmiass cymma GayiioB, HaOpaHHBIX MPHU

«yZIOBJIETBOP .
BHIIOJIHEHUH  TPAaKTUYECKUX  3aJaHHN
UTEIBHO»
UTOTOBOI'0 TECTHPOBaHus, cocraniser 40-59
OObmass cymma 0ayuioB, HAOpaHHBIX MU
«HEYIOBJIETB M ’ p x 1P
BBIMOJIHEHUM  NPAKTUYECKUX  3a/laHUM
OpUTEIILHO

UTOTOBOTO TECTHpPOBaHUs, cocraniser 0-39.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoauuecTBO B
HAy4YHOI

Ne nocooue, yueOHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox m3panus ouoaunorexe /
n/n MeTOoHYEeCKoe mocodue,
OPAKTHKYM, 1p.) HaumenoBanue
P ’ 3BC
1 |Topnaub. A. MaremaTrueckoe MOJICIIUPOBAHKE yue0. mocobue 2018 OBbC Jlanb
[DJIEKTPOHHBIN pecypc] : MOCTPOCHHE
MOJICJICH W YHCIICHHAS pean3aIus
2 Peoxukos 10. U. UucaeHHble METOIbI TEOPUM Ouepeneit yue0. mocobue 2019 SbC Jlanp
[DneKTpOHHBIN pecypc]
3 CusmxkoB O. A. [IpakTukyMm o MeToAaM ONTUMHU3ALUU yue0. mocodue 2020 SBbC «ZNANIUM.
[ D51eKTpOHHBIH pecypc] COM»
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHuk, yueoHoe :KonnquTEOB
Ne HAy4YHOI
nocooue, yueOHo-
n/ ABTOpBI, COCTABUTEH 3ariaBue (3aroJ1I0BOK) I'ox u3panus ondamorexe /
MeTOHYEeCKOoe Mocooue,
n NpPAKTHEYM, Op.) HaumeHnoBanue
p y b ° 3BC
1 | T'omybeBa H. B. MaremaTHuecKkoe MOJICIIMPOBAHKIE CUCTEM B | yuel. mocodue 2016 ObC "Jlanb
MIPOLIECCOB [ DIIEKTPOHHBIN pecypc] :
2 | benos II. C. MatemaTtndeckoe MOJICITUPOBAHHE yue0. mocobue 2016 3BC
TEXHOJIOTMYECKUX MPOIECCOB (KOHCTIEKT JIEKITUH) "IPRbooks"
[DnexkTpoHHBIH pecypc]
3 | [lerpoB A. B. MopenupoBaHue MPOLIECCOB U CUCTEM yue0. mocobue 2015 OBC "Jlanb
[DnexTpoHHBIH pecypc]
4 | Pamosua U. U. PacueTrHbie METOIBI MOJIETUPOBAHUS yue0. mocodue 2017 SbC "Jlaun"
00BEKTOB TEXHOJIOTUYECKOTO 000PYI0BaHUS OBC
[DneKkTpoHHBIN pecypc] "IPRbooks"




KouunyecTBO B
Tun (yueOHuk, yueoHoe N
Ne HAYYHOI
nocooue, yueoHO-
n/ ABTOPBI, COCTABUTEH 3arsiaBue (3aroJjioBoK) I'ox n3nanus oudaMoTeke /
MeTon4ecKoe nocoodue,
n HaumenoBanue
NMPaKTHUKYM, IP.) 3EC
5 | b. A. Kapramos [u np.] CucreMbl aBTOMaTHYECKOTO yue0. mocobue 2015 9
PETYJIUPOBAHMS : IPAKTUKYM I10 MarT.
MOJICJIMPOBAHUIO




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M MH(POPMANHOHHBIX CHPABOYHBIX
cucTemM

e Koncynbsrantllimoc [DnexkTpoHHBIM  pecypcl: CIIPaBOYHO-IIPAaBOBasl CHCTEMa 110
3akoHOaTeabCTBY Poccuiickoit denepanuu. — Pexum goctyna: http://www.consultant.ru

e [apant [DnexTpoHHBIH pecypc]: nHbOpMaMOHHO-TIpaBOBOE obecneueHne — Pexum gocrtyna:
http://ivo.garant.ru/

e UnTepHer-)KypHan «TexHoioruu TexHOCHEpHOU OE30MmacHOCTH» [DIEKTPOHHBIM pecypc] —
Pexxum moctyma: http://academygps.ru/1280/

e Kypnan «be3zonacHOCTb XKM3HENEATETLHOCTHY [DIEKTPOHHBIN pecypc] — Pexum gocryna:
http://www.novtex.ru/bjd/

e  WebofScience [DnekTpoHHBIN pecypc]| : MyJIbTHAUCIHUIUIMHAPHAS pedepaTuBHAs 0a3a TIaHHBIX.
— Philadelphia: ClarivateAnalitics, 2016— . — Pesxum moctyma : apps.webofknowledge.com. —
3ary. ¢ akpana. — 3. pyc., aHr.

e Scopus [DnekTpoHHbIH pecype] : pedeparuBHas 0a3za ganubsix. — Netherlands: Elsevier, 2004 .
— Pexxum noctyma: scopus.com. — 3ari. ¢ 3kpaHa. — f3. pyc., aHri.

e Elibrary [DnexTpoHHBII pecypc]| : Hay4yHas dy1eKTpoHHas Oubimoreka. — Mocksa : HOB, 2000—
. — Pexxum nocryna: elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHriL.

e SpringerLink [DnexTponHsbIit pecypc] : [0a3a manubix]. — Switzerland: SpringerNature, 1842— .
— Pexxum nocryma: link.springer.com. — 3ari. ¢ skpana. — 3. anr.

e ScienceDirect [DnekTpoHHBIN pecypc]| : KOJUIEKIIHS 3JIEKTPOHHBIX KHUT U3natenbcTBa Elsevier.

— Netherlands: Elsevier, 2018— . — Pexxum noctyma: sciencedirect.com. — 3ari. ¢ skpana. — S13.
aHTII.

e Cambridgeuniversitypress [DaekTpoHHBIH pecypc] : KypHausl u3maTeiabctBa. — Cambridge:
Cambridgeuniversitypress, 2018— . — Pexxum moctymna: cambridge.org. — 3ari. ¢ skpana. — SI3.
aHTII.

e NEICON [OnexkTpoHHBIH pecypc]: ayeKTpoHHass WHGOpMAIUs: apXUB HAYYHBIX KYpPHAJIOB. —
Mocksa: HOUKOH, 2002— . — Pexxum goctyma: neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —

S13. pyc., aHriL.

8.4. [lepeueHb NPOrpaMMHOI0 odecredeHust

Ne Haumenosanmue IO PexBU3HUTHI }IOFOB?pa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 Windows Windows (HoroBop Ne 690 ot 19.05.2015r., cpok
JENCTBUS - OECCPOYHO);
2 - Office Standart ([Jorosop Ne 690 ot 19.05.2015r.,
Office Standart Cpok neiictBus - Oeccpouno; Jorosop Ne 727 or
20.07.2016r., cpok nieiicTBUs - O€CCPOYHO)
3. KoHeysTanT+ - KOHCXJ‘IBT&HT‘F (JdoroBop Nel522 ot 25.12.2015,
CPOK JIEHCTBUS - OECCPOUHO)

8.5. Onucanne MaTepHaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A1 OCYyLIeCTBJIEHHA
o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIIMHE



n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
pa6oThl obyvarumxcsi (HoMep ayTUTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

Aynutopus BeOKOH(pEPECHITHIA.

Y4eOHast ayTuTOpus I TPOBEICHUS
3aHATUH JICKIIMOHHOTO THMA. Y YeOHas
ayJUTOPUS JJIs TPOBEICHUS 3aHATUI
CEMHUHApPCKOro Tuna. Y4yeOHas ayIuTopus AJis
KYPCOBOTO MPOCKTUPOBAHUS (BBIMTOJHCHUS
KYPCOBBIX Pa0boT). YueOHast ayIuTOPHs JJIs
MPOBEJICHUS TPYITIOBBIX M HHIUBUYaTHbHBIX
KOHCYJIbTallMi YuyeOHas aynutopus i
MIPOBEJICHUS 3aHSATUN TEKYIIETO KOHTPOJIS U
npomexyrouHoit arrectaruu YJIK -807

DKpaH TEJICBU3UOHHBIM,
MIPOXKEKTOP Ha LITaTUBE.
IpernoaaBaTeNbCKUA, CTYJIbS
IIpenoJaBaTeNIbCKUE. , Tpancnapant-
HepeTsKKa, CUCTEMHBII 010K

IIHUPMBI,
CTOJ

Aynmutopust BeOKOH(]epeHIINH.

VYyeOHast aynuTopus AJis IPOBEICHUS
3aHATUH JEKIIMOHHOTO THITA. Y4YeOHas
ayJIUTOpUS AJIs IPOBEACHUS 3aHATUI
CEMHMHAPCKOT0 THIA. Y4yeOHas ayAuTOpHs ISt
KYPCOBOTO MPOEKTUPOBAHUS (BBIOJIHEHHUS
KYPCOBBIX paboT). YueOHas ayAuTOpHsl s
MPOBEJICHUS TPYIOBBIX M MHIUBUYaTbHBIX
KOHCYJIbTAIMN YueOHas ayaAuTopus s
MIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOJIS U
npomexxyrouHoii arrectarmu YJIK-810

DKpaH TEJICBU3UOHHBIN,
IPOXKEKTOP Ha IITATHBE.
IIPEIO01aBaTENIbCKUH, CTYJI
IpenoaBaTeabCKHi, TpaHCHapaHT-
HepeTsKKA, CHCTEMHBIH OJI0K

mupma,
CTOII

Komnerotepusiit  knacc. Ilomemienune s
CaMOCTOSITEIIbHOU paboTHI. YuebHas
ayquTopus Ul TNPOBEINEHUS  3aHATHH
CEMHUHApPCKOro Tuna. YueOHas ayuTopus Jis
KypCOBOTO MPOEKTHUPOBaHMS  (BBIMOJIHEHUS
KYpPCOBBIX pa0o0T). YueOHasi ayauTopusi Ijist
IIPOBEJEHUS TPYNIIOBBIX U MHIAWBUAYAJIBHBIX
KOHCyJbTallMi. VYyeOHas aynutopus Uid
IIPOBEJECHUS 3aHATUN TEKYLIET0 KOHTPOJIS U
npoMexxyrouHoi arrectanmu. ['-401

CTO0Bl yYEHUYECKHUE, CTYIIbSl YYCHUUECKUE,
IIK ¢ BbIxOA0M B ceTb MHTEpHET




