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®opma KOHTPOJIsI | IK3aMeH Hroro
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Pabouyto mporpammy coctaBui(u):
Jouent MHCTHTYTa MH)KEHEPHOH M 9KOJIOTHYECKO 0€30MacHOCTH, JOLEHT K.T.H., Pamosu 1.1.

(OondcHocmy, yueHoe 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 qucuMIUIMHEI cocTaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana
HarpasieHus noarotoBku 20.04.01 TexHocdhepHas 6€3001aCHOCTh

Cpok neiicTBHA padoueii MporpaMMbl JUCHHUILIMHBI 10 «24» masi 2023 1.

YTBEPXIEHO

Ha 3acenanuu nenapramenta OakanaBpuara UNluOb

(mporokon 3acenanust Ne 11 ot «10» mapta 2020 r.)



1. Ilean ocBOEHUN TUCIUILIHHDI

Llenb ocBOEHUS AMCUMIUIMHBI — (POPMHUPOBAHHE Yy CTYJCHTOB 3HAHUM M yMEHHUH B
o0JlacTh TEOpUM M MPAKTHUKH PACYETHBIX METOJOB MAaTEMaTH4eCKOTO MOJCITHPOBAHUS
MPUMEHUTEIHHO K 00BEKTaM TEXHOJIIOTHYECKOTO 000PY/I0BaHHS.

3ajgauu:

1. BripaboTaTh HaBBIKM y CTYIEHTOB CaMOCTOSTEIbHO (hOpMynMpoBaTh 3ahadd pacdeTa U
ONTUMH3AINN 00BEKTOB TEXHOJIOTHYECKOTO 000PYAOBaHUS;

2. HayuuTh NpuUMEHATh YUCICHHBIE METOJBI JJISl PEIICHUS TOCTABICHHBIX 33134 MOBBIILICHUS
HA/IEKHOCTH M YCTOWYMBOCTH OOBEKTOB TEXHOJIOTUYECKOTO O0OPYJIOBAaHUS, MOACPKAHUSI
uX (YHKIIMOHAJIBLHOTO HA3HAYCHUSI.

3. [lo3HaKOMHUTH CTYIEHTOB C MNPHUHLIMIAMH ITOCTPOSHHS YHCICHHBIX MOJEJNeH, co31aHus
cHCTeMbl 0aJaHCOBBIX YPaBHCHMH M ypaBHEHHMH NPOLECCOB, C OCHOBAMHU UHCICHHOTO
pEILICHHS CUCTEMBI YPaBHEHHIA;

4. HayuuTp aHaNMM3UPOBATh CYLICCTBYIOUIME AJIEMEHTHI TEXHOJOTHMYECKOTO 00OpYyIOBaHMUS,

pa3pabarbiBaTh M BHEAPATh HEOOXOIUMBIE H3MEHEHUS B WX CTPYKType C TIO3HMLUH

NOBBIIIECHUS () (HEKTHBHOCTH U SHEProcOepeKeHus;

JlaTh MHPOPMALIUIO O PA3TUYHBIX METOJIaX U CPEACTBAX MATEMAaTHIECKOTO MOICITUPOBAHUS

6. Hayuutrp  aHamM3MpoBaTh  pe3yibTAaTBl  MOACIMPOBAHHSA,  HPOU3BOAUTH  ITOHCK
ONITUMH3AIMOHHOTO PEIICHHUS C TOMOIIBIO U3YUYEHHBIX METOOB.

o

2. Mecto nucuumiunsl B ctpykrype OIIOITI BO

I[I/ICIII/IHJII/IHI)I U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a3preTcs1 JaHHas1s OUCHUIIJIIMHA.
«Mudopmanrionnsie TexHoJIOoruU B cdepe OezomacHocTH», «OpraHu3anusi TPOEeKTHON paboThl B
cucteme TexHochepHoii 6e30macHOCTH 1.

JIMCUMIITUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHWE JaHHOM MUCIUIUIMHBI HEOOXOIMMO KaK
npeamectBytomiee: «[Ipon3BoacTBeHHAsT MpakTHKa (HAy4YHO-UCCIeAoBaTeNnbckas padora) 2,3,4»,
«["ocympapcTBeHHast UTOTOBAsI ATTECTALIHI.

3. Ilnanupyembie pe3yJibTaThl 00y4YeHUs

Nuauxkaropsl
dopmupyemble U
JOCTHKEHUA
KOHTPOJIMpYyeMbIe .
KOMIIeTeHII I[Inanupyemble pe3y/bTaThbl 00yUeHUsI
KOMIIETEeHLIUHU (ko 1
(Ko ¥ HAMMEHOBAHUE)
HaUMEHOBAHHE)
I[IK-7 cmocoOHOCTH K | - 3HaTh:
peanmn3anun HOBBIX — TEOPHUI0 W AITOPUTMBI pEIIEHUS  3aaad
METOJ0B TOBBILLICHUS ONTUMHU3ALMU ]I MaTeMaTHYECKUX MOJelei
HaJICKHOCTH U TEXHOJOTMYECKUX IPOIECCOB M TEXHHUYECKUX
YCTOMYUBOCTH 00BEKTOB
TEXHUYECKHX  OOBEKTOB, VMeTb:
OoAACp K KaHUA nx — TPUMEHATHh YUCIEHHBIE METOJBI IS pELICHUS
(yHKIIMOHATTEHOTO TMMOCTAaBJICHHBIX 3aga4 MOBBIIICHUA
Ha3Ha4YCHUA HaJIeXXHOCTH U YCTOMYMBOCTH  OOBEKTOB
TEXHOJIOTHYE€CKOTO obopynoBaHus,
TOJIIEPKAHUS 150:¢ (b YHKIIMOHATTEHOTO
Ha3HAYCHHUS
BmaneTs:




Nuauxkaropsl
dopmupyemMbie U
KOHTpPOJIUpYyeMble AOCTHACHUA
KOMIIeTeH U [Inanupyemble pe3yabTaThbl 00y4eHH
KOMIIETeHIIH U
(Ko 1 HAMMEHOBAHUE) (xon n
HaUMCHOBAHHE)
— HOBBIMHU METO/IaMH TOBBILIEHUS HAJIEXKHOCTH U
YCTOWYUBOCTH TEXHUYECKUX 00BEKTOB,
HOJIIepIKAHUS ux (G YHKIIMOHATILHOTO
Ha3HAYCHHUS C HCIIOJIb30BAHUEM IPUHIIUIIOB
MaTeMaTUYECKOT0 MOJEIUPOBAHHUS
[TK-17 ciocoOGHOCTS K - 3HaTh:
paloHaIbHOMY PEIICHUIO —  METOBI ONTUMM3AINH 3JIEMEHTOB
BOIIPOCOB 0€30IaCHOTO TEXHUYECKUX CHUCTEM U OOBEKTOB;
pasMEIICHUA 1 — OITHMAJbHYIO CTpaTETruio 3aMEHBI
MPUMCHCHUA TCXHUUCCKUX 06OPYI[OB3HI/I9{
CPEICTB B pETHOHAX VMeTh:
— aHaAIM3HPOBATh CYIIECTBYIOIIME JIIEMEHTHI
TEXHOJOTHYECKOT0 o0opynoBaHus,
pa3pabaTeiBaTh M BHEIPSATH HEOOXOIUMBIE
U3MEHEHUSI B HX CTPYKType C TO3HULIHN
MOBBIIICHUS 3¢ (HEeKTUBHOCTH u
9HEprocOepeKeHus
Biagers:
— HaBBIKAMH CaMOCTOSITENIbHO (OPMYITUPOBATH
3alayd pacyeTa M ONTUMH3AINH OOBEKTOB
TEXHOJIOTHYECKOTO 000pyI0OBaHHS
[TK-20 cnocobHOCTH - 3HaTh
MIPOBOJIUTH IKCTIIEPTUZY —  pa3Iu4HbBIC METO/IbI " cpencTBa
0e30MacHOCTH U MaTEeMaTUYeCKOT0 MOJICTUPOBAHUS B TEXHUKE
3KOJIOTUYHOCTHU VYMerTh:
TEXHUYCCKUX IPOCKTOB, — HCHOJIb30BaTh METOJbl MOJEIUPOBAHUS IS
IIPOU3BOICTB, ONTUMM3ALINHU [apaMeTpoB 00BEKTOB
HPOMBIIUICHHBIX TEXHOJIOTHYECKOT0 000pyA0BaHUS
MPEANPUATHI U Bnaners:
TCPpUTOPHATIEHO- — IPUHLUIIAMH IIOCTPOCHHSI MATEMATHYECKUX
TPOU3BONICTBCHHBIX Motenei 00BEKTOB TEXHOJIOTHYECKOTO
KOMILJIEKCOB 060pyI0BAHNS




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLLEr0

BBIITYCKA WU3ICTUI»

Bun . KOHTPOJISA
Monayab . HauMenoBanue TeM 3aHATHH Oo0nbem,
(pasnen) y4eOHoi (yaeOmOi pa6oTs) Cemectp .. bannbl | MHTEpaKTHB, 4.| (HAUMEHOBaHUE
padoThI OLIEHOYHOI'0
cpeacTBa)
MO/ VYJIb 1 Cp 1. OcHOBBI MaTeMaTU4eCKOro 1 4 4 - Ormpoc cTyIeHTOB
MO/IETUPOBAHUS [IpU cJjaue OTYETOB I10
MPAKTHYECKUM
BaHATHIM
Cp CaMocTosiTenbHOE H3Y4YeHHE MaTepHuala 1 25 - - Omnpoc cTyaeHTOB
MoayJis 1, He BOIIEAIIETO B KypC JIEKIIHM [IpU cjaue OTYETOB I10
MPAKTHYECKUM
BaHATHIM
MO/ VYJIb 2 Cp 2. Mojenu TUHEHHOTO MPOTPaMMUPOBAHUS 1 4 1 - Ormpoc cTyieHTOB
B TEXHHUYECKUX CHCTEMax [pU cJjaue OTYETOB I10
[PAKTUYECKUM
BaHITHIM
Ip [IpakTnueckoe 3ansarue 1 1 2 9 - Otuer no
«['padumueckuit MeTon peuieHus 3aaad 1o [IPAKTUYECKOMY
BBIOOPY ONTHMAJIBHOTO IJIaHa CYTOYHOTO BaHITHIO
BBIITyCKA U3/ETIUI»
Ip [IpakTnueckoe 3ansTue 2 1 2 9 - Otuer no
«['paduueckuit MeTon pelIeHus 3aauu 1o [IPAKTUYECKOMY
BBIOOPY ONTHMAJIBHOTO IJIaHa CYTOYHOTO BaHITHIO
BBIITyCKa U3/1euii ¢ mpuMeHnenneM Excel»
Ip [IpakTuueckoe 3ansarue 3 1 2 9 - Otuer no
«CHUMILIEKC-METO/T PEIIEHUS 3aJa4H 110 [IPAKTUYECKOMY
BBIOOPY ONTHMAJIBHOTO IJIaHa CYTOYHOTO BaHITHIO




®opMbl TEKYLIEro

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH Oo0nbem,
y4eOHoi N Cemectp bannbl | MHTEpaKTHB, 4.| (HAUMEHOBaHUE
(pa3neu) (yueoHoii padoThI) 4.
padoThI OLIEHOYHOI'0
cpeacTBa)
Ip [IpakTrueckoe 3ansTue 4 1 2 9 - Otyer mo
«CHUMILIEKC-METO]] pEIIeHUS 33/1a4H I10 PaKTUIECKOMY
BBIOOPY ONTHUMAJIBHOTO IJIaHA CYTOYHOTO BaHITHIO
BEITTyCKa m3ienuii B Excel»
Ip [IpakTuueckoe 3ansarue 5 1 2 9 - Otuer no
«['paduueckuii MeTo penieHus 3a4a4u Mo PAKTHYECKOMY
BBIOOpY ONTUMAIILHOTO COCTaBa 3aHSATHIO
TEXHOJIOTUYECKOU CMECH»
Ip [IpakTuueckoe 3anstue Neb 1 2 9 - Otuer no
«CHUMIUIEKC-METOJ] pEIICHHs 3a7add 1o PaKTHIECKOMY
BBIOODY ONTUMAJILHOTO cocraBa BaHITHIO
TeXHoJorn4eckoi cmecu B Excel»
Cp CamocrosTenbHOE U3yYEeHUE MaTepuana 1 25 - - Omnpoc cTyaeHTOB
MOJTyJIS 2, HE BOLIEAIIETO B KYPC JICKIIHIA NpY C/1aye OTYETOB 10
MPAKTHYECKUM
BAHITHIM
MOAVYJIb 3 Cp 3. Monenun JMHAMHYECKOT 0 1 4 1 - Omnpoc cTyeHToB
MPOrpaMMHUPOBAHUS B TEXHUYECKUX [pY claye OTYETOB 110
crcTeMax NPaKTUYECCKIM
ITp IIpakTuueckoe 3anarue Ne7 1 2 9 - Otuer no
«OnTuMH3anus DIIEMEHTOB MPaKTHIECKOMY
TEXHOJIOTHYECKUX MPOIIECCOB  METOJaMHU 3aHSATHIO
JTMHAMUYECKOTO IPOTPaMMHUPOBAHUS
Ip [IpakTueckoe 3ansatue Ne§ 1 2 9 - Otuer no
«OntuManpHas CTpaTerus 3aMEHBI PaKTUYECKOMY
000pyIOBaHUS BaHSTHIO




®opMbl TEKYLIEro

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH Oo0nbem,
(pasnen) y4eOHoi (yaeOmOi pa6oTs) Cemectp .. bannbl | MHTEpaKTHB, 4.| (HAUMEHOBaHUE
padoThI OLIEHOYHOI'0
cpeacTBa)
Cp CamocTosTenbHOe U3ydeHne MaTepuaia 1 25 - - Omnpoc cTyaeHToB
MOJTyJIsl 3, HE BOLIEAIIETO B KYPC JICKIIUIA [pY C/1a4e OTYETOB 10
PAKTHYECKUM
BAHITHIM
MO/VYJIb 4 Cp 4. Teopus pacnrcaHuit 1 4 1 - Ompoc cTyieHTOB
[pY C/1a4e OTYETOB T10
MPAKTHYECKUM
BaHITHIM
Ip [IpakTuueckoe 3anarue Ne9 1 2 8 - Otuer no
«CocraBneHue pacnucanui npu MPAKTHYECKOMY
KPaTKOCPOYHOM  IUTAHUPOBAaHUU  pabOTHI 3aHSATHIO
rubkux mpousBoacTBeHHBIX cucteM (I'TIC)»
Cp CamocrosTenbHOE U3yYEeHUE MaTepuana 1 25 - - Omnpoc CTyAEHTOB
MOy s 4, HE BOIIEAIIETO B KYPC JICKIIHIA NpY C/1a4e OTYETOB 110
MPAKTHYECKUM
BAHITHIM
Cp AHKeTHpOBaHHE 110 KypCy 6 1 3 - AHKeTa
K IToaroroBka K cade sK3aMeHa 6 8,65 - -
ITA Craua bx3aMeHa 1 0,35 10 - Bba3a TecToBBIX
3aJaHul.
Bormpocs! k 3k3ameny
Hroro: 144 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

TexHonorus ®opmbl 00ydeHus Mertonbl 00ydeHus
TexHoJsorus TpaauuuoOHHOro | Jlexkuus. Harnsinneie, CJIOBECHBIE,
o0y4eHus - opranuzaius | [IpakTuueckoe 3aHsaTHe. NPaKTUYECKHE.
yuebHOrO mpomecca B By3e, | CamocrosTenpHas padora.

OCHOBaHHas Ha  JIEKIHOHHO- | MHauBUAyanbHOE

CEeMHMHAPCKO-3a4e€THON ¢dopmax | JomalrHee 3a1aHUE.

0o0y4eHUs

TexHoJsiorus MOJYJIbHOTO | JIeKIUsA-KOHCYIbTalHS. Pemenne CUTYallMOHHBIX
o0y4eHust — opranuzanus | CemuHap c | 3a1a4.

y4eOHOro Ipouecca A IOJIHOTO | UCHOJb30BaHUEeM Meroaa | IIpe3eHTanoHHbIN METO.
OBJIA/ICHUS CoZIep)KaHUEM | aHAIM3a KOHKpeTHBIX | CamocTosiTenpHas pabora.
0o0pa3oBaTeNbHBIX MHPOrpaMM Ha | CUTYalMi. Koncynpranus.

OCHOBE HE3aBUCHUMBIX  y4EOHBIX WnpuBunyanpbHas pabora.
MOJYyJIEU c Y4ETOM

WH/IMBUIYAIBHBIX ~ HUHTEPECOB U

BO3MOXHOCTEH CyObEKTOB

O6paSOBaTeJ'IBHOI‘O IIponccca.

NudopMmanmoHHbIe TEXHOJIOTHH —

CIIeIIhaIbHBIC CITIOCOOFI,
OpPOrpaMMHBIE M TEXHHYECKHE
cpeactBa  (KMHO, ayamo — U

BUJICOCPECTBA, KOMITBIOTEPHI) LIS
paboTsl ¢ nHpOpManuen

Jlexkuusi-pecc-
KOH(epeHIHsL.
Busyanbnas nekuusi.

IIpe3eHTaninOHHBIN METOI.

q)OpMBI H MCTOABI o6yquI/1$[

JlucTaHIIHOHHOE 00yUYeHHe

CereBasi TexHoJOrHMsl — U3yueHHE Kypca (ydeOHOI
JUCLHUIUIMHBI)  MOCPEJICTBOM  3JIEKTPOHHBIX  y4eOHO-
METOJIMYECKUX MaTepUalioB, pa3MEIICHHbIX B oOyJaromeit
Cpelle C HCIOJIb30BAHUEM KOMIIBIOTEPA, MOAKIIOUEHHOTO
K cetu HTEpHET.

CD-texnosiorusi —  wu3yueHue Kkypca  (ydeOHOI
JUCHUIUIMHBI), TPEACTaBIEHHOTO0 CTYJIEHTY B BHJE
aBTOHOMHOM 3JIEKTpOHHOW oOywaromel cHucTeMbl |
AJIEKTPOHHOU BEpCUM YUEOHO-METOJAMUYECKUX MaTepUajoB
"a CD-ngucke.

6. MeToauuecKkue YKazaHusl Mo OCBOCHUIO JTUCHUITJIMHBI

Moayab 1. OcHOBBI MAaTEMaTH4Y€CKOI0 MOAETHMPOBAHUA

Ilens — popMupoBaHue y CTYACHTOB 3HAHUW U YMEHUH B 00J1aCTH TEOPUH

MaTCMaTUYCCKOro MOJACIUPOBAHUA

H3y4nB faHHBIA MOAYJIb, CTYJAEHT JOJIKEH:

HMETDH NMPEACTABJCHHUE O MOPAAKE U MECTOAAaX MOACITIUPOBAHUA 00BEKTOB TEXHOJIOTHUECKOTO

000pyIOBaHUS.

3HATb TCOPETHUICCKUEC OCHOBBI MAaTEMATUYICCKOTO MOACIIMPOBAHUA
YMETHb IPpUMEHATH 3HaAHUA IPpU PEHICHUU TEXHUYCCKUX 3aJia4d
BJAaJA€Th. HABBIKAMU BLI60pa MCTOAO0B MOJCIUPOBAHUS ITPU PCIICHUUN TCXHUYCCKUX 3aaa4d




Ilpu oceoenuu mooynsa neo6xooumo:
— U3YYUTbh TEOPETHUECKUN yuyeOHBIN MaTepual
— 3aJaTh BOIIPOC MpernojaBaTesnto Ha Gopyme;
— MPOUTH TECTUPOBAHUE 10 MOJIYJIIO U UTOTOBOE TECTUPOBAHHUE.

Monayab 2. Moae/iu JUHEHHOT0 NMPOrpaMMHUPOBAHUS B TEXHHYECKHUX CHCTEMAX

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

H3y4nB faHHBIA MOAYJIb, CTYJAEHT JOJIKEH:

HMeTh NpeIcTaBJIeHHe O NOPAJKEe U METOAaxX NPUMEHEHUS JIMHEHHOTO POrpaMMHUPOBaHUS
IPY MOJEIIMPOBAHIH O0BEKTOB TEXHOJIOTHUECKOTO 000PY/JOBAHUSI.

3HATh TEOPUIO JIMHEHHOTO IPOrPaMMUPOBAHHS.

yMeTh IIPUMEHSATDH 3HaHUA IIPU PELICHUU TEXHUYECKUX 3a/1ad.

BJIaJIeTh: METOAAMHU PELICHUS 3a/1a4 JJUHEHHOIO IPOrPaMMUPOBAHHS.

Ilpu oceoenuu modynsa HeodxX00UMO:
— U3Y4YUTh TEOPETHUECKUN yueOHBIN MaTepua,
—  BBINIOJHUTH IpaKkTU4eckue 3aaanus Nel-6;
— 0(QOpMHUTH OTYET MO MPAKTUUYECKUM 3a/1aHUAM
—  3a/1aTh BOIIPOC MPENOAABATEINIO HA POpyME;
— IPOMTH TECTUPOBAHUE IO MOAYJIIO U HTOTOBOE TECTUPOBAHUE.

Mopnyas 3. Moaenu AMHAMHYECKOT0 NMPOrPaMMHMPOBAHNSA B TEXHHYECKHX CHCTEMAax

Ilens — GopmupoBaHUE y CTYJEHTOB 3HAHUM M yMEHHUH B 00JacTH TEOPUM U MPAKTUKU
IPUMEHEHHS METOJI0B JMHAMUYECKOTO MPOrPpaMMHUPOBAHUS B TEXHUYECKUX CUCTEMaX.

H3y4uB JaHHBII MOAYJIb, CTYACHT JOJIKEH:

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

3HATh TEOPUIO AMHAMUYECKOTO IIPOrpaMMUPOBAHUS.

yYMeThb [IPUMEHSATDH 3HaHUS IPU PELICHUU TEXHUYECKHUX 3a/1a4.

BJIA/IETh: METOJaMU PEILICHUS 3a1a4 JUHAMUYECKOr0 IIPOrpaMMHUPOBAHNS

Ilpu oceoenuu modynsa HeodxX00uUMo:
— U3Y4YUTh TEOPETHUECKUN yueOHBIN MaTepua,
—  BBINOJHHUTH MPAKTUIECKHE 3a1anus Ne7-8;
— 0(hOpPMHUTH OTUET MO MPAKTHYECCKUM 3aJIaHUSIM.
— 3aJaTh BOIIPOC MpernojaBaTesnto Ha GopyMme;
— TPONTH TECTUPOBAHUE MO MOAYIIO U UTOTOBOE TECTUPOBAHUE.

Monayab 4. Teopusi pacnucanui

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



N3y4yuB 1aHHBIA MOXYJIb, CTYAEHT J0JIKEH:

HMETb INPEACTABJICHHUE O IOpPAAKEC W MCTOAAX MNMPUMCHCHUA TCOPUU

paclucaHuii IIpu

MOACINPOBAHUU 00BEKTOB TEXHOJIOTHYECKOTO O60py,Z[OBaHI/I${.
3HATb OCHOBBI TCOpHUU pacnncaHHﬁ.
YMETb [IPUMCHATD 3HaHU ITPU PCIICHHUU TCXHUYCCKUX 3aaaY.
BJA€Th: MCTOJaMU PpCHICHUSA 3a/la4d TCOPUU paCHI/IcaHI/Iﬁ.

Ilpu oceoenuu modynsa HeodxX00UMO:

7. OneHo4YHbIe CpeacTBa

U3YyYUTh TEOPETUUYECKUI yueOHbIIl MaTepual;

BBIINIOJIHUTH NpaKkTudeckoe 3aganue Ne9;

0(pOpPMHUTH OTYET MO MPAKTUIECKOMY 3a/IaHUIO.

3aaTh BOIPOC MperoiaBaTelnio Ha hopyme;

IIPOMTH TECTUPOBAHUE IO MOAYJIIO U UTOTOBOE TECTUPOBAHUE.

7.1. IlacopT OLIeHOYHBIX CPEACTB

Kon m HanmenoBanue

Cemectp KOHTPOJIMpYyeMOH HaumeHoBaHuUe 011eHOYHOI0O CpPeCTBa
KOMIIeTEHINH
3 CIIOCOOHOCTh K | [IpOoTOKOIBI BEINOIHEHHS TPAKTUYECKHX 3amanuii Ne 1 -6
peanusalnnm HOBBIX | Bompocs! k 9k3ameny NeNe 1-28,35-39, 47-55
MCTON0B TOBBIICHUA | |~ OcHOBEI MAaTEMaTHUECKOTO MOJIEIMPOBAHMA. TecTOBbIE
HaﬂeiKHOCTH W1 samanms NeNe 23,24,37,38,43,44,59, 77,83,85,94-97,103-
YCTOMHUBOCTH 105,110,117,119,121,123,
TEXHHYECKUX  OOBEKTOB, | 5 Mopenu  nMHENHHOTO MporpaMMHUpOBaHUsl B
TIOAACPKAHHA UX | Texnmueckux cuctemax. Tectosble 3amanus NeNe 11-15,
ynKuonaLHOTO 18,19, 31, 59-75
HasHavyenus (I[1K-7)
3 [TpoTOKOJ BBIMOIHEHUS TPAKTHUECKOTO 3aAaHust Ne9
Cocrasnenue pacnucaHuii npu KpaTKOCPOYHOM
CIIOCOOHOCTH K mmanupoBanuu  paboThl  IMOKMX — ITPOM3BOACTBEHHBIX
PAIMOHATTEHOMY  PEIICHHIO| cycrenm (TTIC)
BOTpOCOB Gesonacroro Bompocs! k 3x3ameny NeNe56-60
pa3MeIIeHNs] U NPUMEHEHUS
TCXHHYECKHX  CPEICTB B 1. OcHOBBI MaTeMaTU4ecKoro mopaenupoBaHus TecToBble
pernonax (ITK-17) 3aganus NeNe 7,10,12,19,84
4. Teopus pacrincanuii. TecroBbie 3amanus NeNe 1-17, 21-
24, 27,28, 32,33, 40-42,63-65, 77, 105-108,121- 147
3 CHOCOOHOCTh [TpoTOKOIBI BHITTOTHEHUS MPAKTUYECKUX 3aaaHuid Ne 7-8
gp OBOANTD OKCTIEpTH3Y Bomnpocs! k 3x3ameny NeNe 29-34, 40-46
€30I1aCHOCTH 7|
>KOJIOTHYHOCTH 1. OCHOBBI MareMaTH4eCcKOro MOJACIHPOBAHUS TecToBbIE
TEXHUYECKUX IIPOEKTOB, 3aJaHusA NoeNe 144- 177, 186-191
[MPOU3BOJCTB, 3. Mogenn AUHAMHYECKOTO MPOrPAMMHUPOBAHUS B
IPOMBIIITEHHBIX TEXHUUECKUX cucremax. TectoBble 3amaHuss  NeNe
HpeI[HpI/IHTI/Iﬁ " 12,13,15,23,24,34,58'61,63'65
TEppUTOPUATBHO-

IPON3BOJCTBCHHBIX




komruiekco (ITK-20)

7.2. TunoBbIe 3aIaHUSI MJIH HHbIE MAaTEePHAJIbl, He0OX0AMMBbIE 1JIs1 TEKYIIEero KOHTPOJIsI

7.2.1 llpakTuyeckoe 3ansaTue Ne 1 «['paduyeckuii MeToa peleHus 3a1a4 Mo BbIOOPY
ONTHUMAJILHOTO MJIAHA CYTOYHOI0 BBIMYCKA U3/IeJIHii»

Tunossie npuMepsbl 3aJaHU

[Tporecc M3roToBJICHHUS WM3/ACIHN IBYX BHUJIOB COCTOUT B IOCIEIOBAaTEIBLHONH 00paboOTKe
Ka)XJ0r0 M3 HUX B TpeX Iexax, rje — ai,j — BpeMs 00pabOTKH KaKIOro M3Je/Us BHIA | B IEXE i,
gac/cyt;1=1,2,3;j=1, 2;

bi — Bpemst paboTHI 11€Xa 1, Yac/CyT;

Cj — mpuOBLIb OT peaar3alny OJHOTO U3/IeNus BU/A |, pYO.;

X] — KOJIMYECTBO M3IE/INil BUAA j, IIT.

CocTaBuTh IUIaH CYTOYHOIO BBIITYCKa U3JCIHN TaK, 4TOObI MPHOBLIb OT MX MPOU3BOJICTBA
Obli1a MAKCUMAJIbHOM.

BapI/IaHTI)I HUCXOOHBIX JAaHHBIX

Ne @11 | d12 | A21 | Q22 | 431 | 432 by b, b3 €1 €2
Bap.
1 01|10 06 | 01 | O5 | 04 12 10 21 65 80
2 02109 05|06 |06 |05 13 11 20 70 85
3 03|08 07| 02|07 | 06 14 12 19 75 90
4 o4 | 07|04 | 07 | 08 07 15 13 18 80 95
5 05|06 | 08| 03|09 |08 16 14 17 85 | 100
6 o6 | 05 03|08 | 10 | 09 17 15 16 90 75
7 o7 |1 04 09|04 |01 ] 10 18 16 15 60 70
8 08 | 0302|0902 03 19 17 14 55 65
9 09 | 0210 | 05| 03 | 0,2 20 18 13 50 60
10 1001|0110 )| 04 | 01 21 19 12 45 55
11 0102 08|04 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 | 0505|109 |09 |03 15 13 18 80 95
15 05|06 | 04|02 | 05| 04 16 14 17 85 | 100




Ne @11 | d12 | A21 | Q22 | 431 | 432 b, b, b3 €1 €2
Bap.

16 | 06 | O,7 | 0,3 | 10 | 10 | O,3 17 15 16 90 75
17 o 08 02|01 |04 08 18 16 15 60 70
8 ( 08 090108 | 08| 04 19 17 14 55 65
19 09 | 10 02 | 0,7 | 0,3 | 0,9 20 18 13 50 60
20 10 01| 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 | 04 | 06 | O3 | 01| 08 | 09 24 17 15 90 | 100
24 | 05| 07 |02 |08 | 03| 05 25 18 14 60 75
25 | 06 | 08| 01| 07 ] 09 | 08 26 20 14 80 60
26 | 07 | 09 | 02 | 06 | 10 | 04 | 27 21 19 70 85
27 08 | 10 03 | 02 | 04 | 09 28 22 16 55 65
28 1 09 |01 |05)] 10| 08 | 05 29 15 13 45 60
29 10 | 04 | 04 | 01 | 03| 08 | 30 17 15 50 70
3 | 0205030809 |04 31 22 20 70 85
31 03|06 02|07 | 10| 09 | 32 25 21 85 | 100
32 o4 | 0701|006 |04 05| 33 26 22 60 75
33 | 05|08 )|02)]02) 08/ 08| 34 27 23 55 65
34 (06 | 09 | 03|10 | 03| 04 | 35 28 24 60 70
3% (0710 0501|0909 | 36 29 25 80 90
3% | 0801|0408/ 10| 05 | 37 30 24 85 95
37 o9 { 04 03|07 |04 )| 08 | 38 29 21 55 70
38 10 05|02 | 06 | 08| 04 | 39 31 22 75 95
39 o106 01|07 |02] 03| 40 27 20 90 | 100
40 | 02 | 04 | OS5 | 02 | 10 | 08 | 41 33 27 65 85
41 03|07 02|10 | 09 | 05 | 42 30 26 70 90
42 o4 0803|601 10| 08 | 43 35 30 55 60
43 1 05 09 | 05 | 08 | 04 | 04 | 44 36 31 50 65




Ne a11 aq2 az1 az3 asq azz b, b, b 1 C2
Bap.

4 | 06 | 10 | 04 | O,7 | 08 | 0,3 | 45 33 26 80 | 100

45 | 07 01 | 03 | 06 | 02 | 08 | 46 38 35 85 95

46 | 08 | 04 | 02 | O7 | 1,0 | 05 | 47 39 36 75 85

47 1 09 / 05|01 |02 |09 | 08 | 48 40 37 65 80

48 1006 | 05| 10 | 10 | 04 | 49 41 38 55 75

49 01, 04 02 01|04 | 03] 50 42 39 90 | 100

50 | 02|07 0308|0809 | 17 15 13 70 80

TeMbl MUCbMEHHBIX paﬁoT

Ne ni/m Tembl

1. Kinaccudukanusi pa3sMepHBIX BEIHMYHH (ITapaMeTPOB) MOJICIN
2. OO01mas METOIMKA TTOJIYICHUS KPUTEPHUATHHBIX YPABHCHHMA

3. [TopsioK MPOBEACHUS BEIYHCIUTEILHOTO SKCIICPUMEHTA

4. CuCcTeMHBIH MOAX0 K MOJICTUPOBAHUIO

KpaTKOG OIMMCAHHUE U PErJIaMEHT BBINNOJTHCHHUSA

1. ue.]]b S3AHATUA: H3YYUTH METOAWKY HIPHUMCHCHUA I‘pa(I)I/I‘{eCKOl"O MCTOJa PCIICHUA 3aJdaq
JIMHEMHOT O ImporpaMMHupOBaHuA IJIA BI)I60pa OINTUMAJIBHOT'O ITJIaHa CYTOYHOI'O BBIITYCKa H3I[CJ'IPII>1.

2. AJITOPUTM BBINOJIHEHUS PAKTUYECKOT0 3aHATHS
1. 3yunth METOAMKY W HpUMEp MO rpaduyeckoMy METOAY pEeLIeHHs 3aj1ad JIMHEHHOro
IPOrPaMMHUPOBAHHUS
2. BpIOpaTh BapuaHT UCXOAHBIX JAHHBIX JUIA 33]]a4d MIOMCKA ONTUMAIbHOTO BBITYCKA M3EITIH.
3. PemmTh MocTaBIeHHYIO 33/1a4y B COOTBETCTBHH C METOIUKOMA.
4. CocTaBUTh OTYET MO MPAKTUYECKOMY 3aHATHIO.

3. Oxupaemblii (¢) pe3yabTar (bI): ONPEACICHUE KOJIMYECTBA JIETAIECH IBYX BUIOB, KOTOpBIE
HE00XOIMMO U3TOTOBUTH C MIOMOIIBIO MOCIIEI0BATEIbHON 00pabOTKH KaX/10i U3 HUX B TPEX Liexax
OpU  JOCTHXKEHMHM MaKCHUMalbHOM NpuOBUIM, Ha OCHOBE pa3pa0OTaHHBIX MapaMeTpoOB
MOJIETTUPOBAHUS:

— OrpaHMYeHHI Ha CYyTOYHOE BpeMs paboThI B LIEXaX;

— 1eneBoi GyHKUUY;

— TIOCTPOEHHBIX Ipa)UKOB GYHKLUI OrpaHUUEHHUH U 11eTIeBON (HYHKIINU.

4. Kpurepuu oueHku:
— OLEHKAa «3a4T€HO» BBICTABIACTCS CTYAEHTY, €CIU IPAKTUYECKOE 3aJaHUE BBIIOJIHEHO
IPAMOTHO WJIM UMEET HECYLIECTBEHHBIE 3aMEUaHHUs], BBIIIOIHEH OTYET 110 3aHATHUIO.
— OIICHKA «HE 3a4YTCHO» BBICTABISCTCS CTYACHTY, €CIIM MPAKTUYECKOE 33JaHUE HE BBIIIOJIHEHO,
UMeeT TpyOble OIMOKHU, HE TIOJTOTOBJIEH OTYET.




7.2.2. IlpakTnyeckoe 3ansitue Ne2 «I'papuyeckuii MeTo pelieHus 3a1a4u M0 BbIOOPY
ONTHUMAJIBHOTIO IJIAHA CYTOYHOI0 BbINYCKA U3Ae/uid ¢ npumeHenuem Excel»

TunoBble NpuMepsbI 3aJaHUI

[Iporiecc M3roTOBICHUSA HM3ACTUIl JBYX BHUJOB COCTOUT B IOCIENOBATENBHONW 00pabOTKe
KaXI0ro U3 HUX B TPeX Iexax, rae — ai,j — BpeMsi 00paboTKK KaXKJ0ro M3Jelus BUA | B IeXe i,
gac/cyt;1=1,2,3;j=1, 2;

bi — Bpems paboThI 1iexa i, yac/cyT;

Cj — mpuOBLIb OT pear3aluy OJHOTO M3/IeNUs BU/A |, pYO.;

Xj — KOJIMYECTBO U3/ENUil BUAA |, IIT.

CocTaBuTh IUIaH CYTOYHOTO BBINTyCKa M3AEHH ¢ mpumeHeHneM Excel Tak, 4ToObl mpuObLIb
OT X NPOU3BOJICTBA ObIJIa MAKCUMAJILHOH.

Hcronp30BaTh BAPHAHTHI HCXOAHBIX JAHHBIX U3 3aJlaHus 1.

TeMbl MHUCbMEHHBIX pa60T

Ne ni/m Tembl
1. NMuTallnOHHOE MOJIETMPOBAHKUE

2. BepostHOCTHBIE MOIEeTH

3. MGTOIIBI CTATUCTUYCCKOIo MOACIIUPOBAHUA

4. AJTOPUTM MOCTPOCHUS MOJIETICH

KpaTKOG OIMMCAHHUE U PErJIaMEHT BBINOJTHCHUSA

1. Leab 3aHATHA: W3YYUTh METOAMKY HIpPUMEHEHMs Ipaduyeckoro MeTojAa pelleHHs 3ajaad
JMHENHOr0 NMpOorpaMMHpPOBaHUS JUIsl BBIOOpA ONTUMAIBHOIO IJIaHA CYTOYHOIO BBIITYCKA U3AEIUH C
npumeHenueM Excel.

2. AITOPUTM BBINIOJHEHHUS IPAKTHYECKOI0 3aHATHS
1. 3yunThs MeETOAMKY M MpHUMep MO TrpapuueckoMy METONy peLIeHUs 3a4ad JUHEHHOro
nporpamMmupoBanus B Excel.
2. JIns BapriaHTa MCXOIHBIX JAaHHBIX M3 MPAKTUYECKOTO 3amaHus Ne 1 pemuTh TOCTaBICHHYIO
3a/1a4y B COOTBETCTBUH C METOJUKOM.
3. CpaBHUTH MOTyYEHHBIE PE3yJIbTAThl U3 MPAKTHUECKUX 3a1aHuil 1 u 2.
4. CocTaBUTh OTYET MO MPAKTUYECKOMY 3aHATHIO.

3. Oxupgaemblii (¢) pe3yabTar (bI): ONPEACICHUE KOJIMYECTBA JIETAIECH IBYX BUIOB, KOTOpBIE
HE00XOIMMO U3TOTOBUTH C MOMOIIBIO MOCIEI0BATENbHON 00pabOTKH KaXK 10 U3 HUX B TPEX LeXax
OpU  JOCTHKEHMHM MAaKCHUMalbHOM mOpuUOBLUIM, Ha OCHOBE pa3pabOTaHHBIX IMapamMeTpoB
MOJIETTUPOBAHUS:

— OrpaHMYeHH Ha CyTOYHOE BpeMs paboThI B LIEXaX;

— 1eneBoi GyHKUUY;

— BBeACHHBIX ()OPMYI OTrpaHUYCHUI U 1eneBor (pyHKIMH B Tabmuiy Excel,

— MOCTPOCHHBIX TpaduKOB PYHKIIMI OrpaHUICHUIA U 1IesieBor QyHKIMK B Taduie Excel.

4. Kpurepuu oueHkm:
— OIIGHKa «3auTE€HO» BBICTABISETCA CTYACHTY, €CIIM MPAKTUYECKOE 3aJaHHUE BBIIOJIHEHO
TpaMOTHO WJIM UMECT HECYIICCTBCHHBIC 3aMCYaHusl, BBIIIOJTHEH OTYECT I10 3aHATHUIO.
— OLEHKA «HE 3aYT€HO» BBICTABJISETCS CTYAEHTY, €CIIM MPAKTUUYECKOE 3a/1aHHE HE BBIIIOJIHEHO,
UMeeT rpyOble OIUOKH, HE TOATOTOBIIEH OTYET.



7.2.3. llpakTnueckoe 3ansaTue Ne3 «CHMILIEKC-METO/ PelIeHUsl 321a4H MO0 BBIOOPY
ONTHMAJILHOTO MJIAHA CYTOYHOI'0 BBIMYCKA U3/1eTHiD»

TunoBble NpuMepsbI 3aJaHUI

[Iporiecc M3roTOBICHUS W3CIUIl TBYX BHIOB COCTOHUT B IOCIEIOBATEIBLHOW 00pabOTKe
KaXJIOT0 M3 HUX B TpeX Iiexax, rjae — al,] — BpeMsi 00pabOTKU KakJ0ro M3e/us BUAA | B LeXe I,
gac/cyt;1=1,2,3;5=1, 2;

bi — Bpemst paboThI 11eXa 1, Yac/cyT;

Cj — mpuOBLIb OT pear3aluy OJHOTO M3AEHs BUIA |, pyo.;

X] — KOJIMYECTBO M3JICNIN1 BUAA j, LIT.

CocTaBUTh TUIAaH CYTOYHOT'O BBITYCKAa H3JIEJIMH C NMPUMEHEHUEM CHUMILIEKC-METO/a Tak,
4T00BI MPUOBLIL OT UX MPOU3BOICTBA OblJIa MAKCUMAJIBHOM.

Hcnonp30BaTh BapuaHThl HCXOHBIX JAHHBIX U3 3aaHus 1.

TeMbl NCbMEHHBIX PadoT

Ne i/ TeMbl

1. AJITOPUTM MaTeMaTUYECKOT0 IMOJ0OHOT0 MOCITMPOBAHUS
2. Metoapl POBEACHHS SKCIIEPUMEHTA

3. ITnanupoBaHue SKCIIEPUMEHTA

KpaTKOG OIMMCAaHHUE U PErJIaMEHT BBINNOJTHCHUSA

1. HCJII) SAHATHUA: U3YUUTHb METOOUKY ITPUMEHEHHUA CUMIIJICKC-METO/JIa PCIICHUA 3ada4 JIMHEWHOTO
nporpaMMHupOBaHud 1A BI)I60pa OIITUMAJIBHOTI'O IIJIaHa CYTOYHOI'O BBIITYCKa H3I[CJIPII>1.

2. AJITOPUTM BBINOJIHEHUS IPAKTUYECKOT0 3aHITHS
1. 3yunts METOAMKY W  TIpUMEp CHUMIUIEKC-METO/a  pelIeHHs  3a1ad  JMHEWHOro
IPOrpaMMHUPOBAHUS.
2. JInst BapuaHTa UCXOAHBIX JAHHBIX U3 MPAKTUYECKOTO 33aJjaHus | pelnTh MOCTaBICHHYIO 3a/1auy
B COOTBETCTBUH C METOJIUKOM.
3. CpaBHUTH MOTYYEHHBIE Pe3yJIbTaThl U3 MPaKTHUECKUX 3a1aHuil 1,2 u 3
4. CocTaBUTh OTYET MO MPAKTUYECKOMY 3aHATHUIO.

3. Oxupaemblii (e) pe3yabTar (bI): ONpPEACICHUE KOJIUYECTBA JETANCH NBYX BHIOB, KOTOPHIC
HEO0OXOIMMO U3TOTOBUTH C MIOMOIIBIO MOCIEI0BATEILHON 00pabOTKH KaX/I0i U3 HUX B TpeX Iexax
Npu  JOCTWXKEHWHM MAaKCUMaJbHOM TIpHOBUIM, HAa OCHOBE pa3pa0OTaHHBIX MapaMeTPOB
MOJEIIUPOBAHUSA

— OrpaHUYEHUN HA CYTOYHOE BpeMs pabOTHI B II€XaX;

— 1eneBoi QyHKIUY;

— TOCTPOEHHBIX cuMILTekc-Tabmui B EXcel.

4. Kpurepuu oueHkm:
— OIIGHKa «3auTEHO» BBICTABIAETCA CTYAEHTY, €CIIM TPAKTUYECKOE 3aJaHHUE BBIIOJIHEHO
IPaMOTHO MJIM UMEET HECYILIECTBEHHBIE 3aMEYaHNsl, BBIIIOJIHEH OTYET I10 3aHATHIO.
— OILICHKA «HE 3aYTEHO» BBICTABJISETCS CTYACHTY, €CJIM MPAKTHYECKOE 33a/JaHUE HE BBIIOJIHEHO,
UMeeT rpyOble OIIMOKH, HE TOATOTOBJIEH OTYET.

7.2.4. Tlpaktnueckoe 3aHsaTHe Ned «CHMILIEKC-METO] pelleHHs 3aJ4a4u N0 BbIGOPY
ONTHUMAJILHOIO IJIAHA CYTOYHOI0 BbINycKa usaenaui B Excel»



TunoBble NpuMepbI 3aJaHUI

[Iporiecc M3roTOBICHUS HM3ICIUIl TBYX BHIOB COCTOHUT B IOCIEIOBATEIBLHOW 00pabOTKe
KaXJIOT0 M3 HUX B TpeX Iiexax, rjae — al,] — BpeMst 00pabOoTKU KakJ0ro M3e/us BUAA | B LieXe I,
gac/cyt;1=1,2,3;5=1,2;

bi — Bpemst paboThI 11exa 1, 4ac/cyT;

Cj — mpuOBLIb OT pealr3alnuy OJHOIO M3AEHs BUIA |, pyo.;

XJ — KOJTMYECTBO U3JICIUi BU/A ], IIIT.

CocraBuTh C MOMONIBIO BCTpoeHHBIX (yHKIM Excel Takoil IuiaH CyTOYHOTO BBIITyCKa
u3enuii, 9T00bI MPUOBLTH OT UX MPOU3BOACTBA ObLIA MAKCUMAIbHOMN

Hcnonp30BaTh BapuaHThl HCXOHBIX JAHHBIX U3 3a/1aHus 1.

TeMbl NUCbMEHHBIX PadoT

Ne ni/m Tembl

1. XapakTepUCTUKH METOAOB ONTUMH3ALMOHHBIX HCCIIEAOBAaHUM MaTeMaTHYeCKUX
MoJieJIel TEXHUUYECKUX OOBEKTOB U CUCTEM

2. MeTo/1bl MaTEMAaTHYECKOTIO IPOTrPAMMHUPOBAHMSI

3. TeopeTnueckre NoJ0KeHNUs ONTUMHU3AIIMIOHHOTO MOJEIMPOBAHNUS

4. [Tpumepsbl peanu3anuu  MeTOJa pEIIEHUs CHUCTEM JIMHEMHBIX —alre0pandeckux
ypaBHEHUH 111 00BEKTOB TEXHUYECKOT0 000PYAOBAHUS

KpaTKOC OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

1. Heab 3aHATHA: U3YYUTh METOJAUKY IPUMEHEHHUS CUMILIEKC-METO/1a pEeLIeHMsI 3a/1a4 JTMHEHHOTO
IPOTrpaMMHUPOBAHUS JUIsl BBIOOpA ONTHUMAJIBHOIO IUIAHA CYTOYHOI'O BBINYCKA U3JENUI ¢ OMOILBIO
BCTpOoeHHBIX (yHKIuil Excel.

2. AJITOPUTM BBINOJIHEHUS IPAKTUYECKOT0 3aHATHS
1. 3yunts METOAMKY W  TIpUMEp CHUMIUIEKC-METO/Aa  peleHHs  3a1ad  JMHEWHOro
IPOrpaMMHUPOBAHHUS C IOMOIIIbIO BCTpOeHHBIX pyHKumi Excel.
2. JInst BapuaHTa UCXOAHBIX JAHHBIX U3 MPAKTUYECKOTO 33aJjaHus | pelmTh MOCTaBIEHHYIO 3a/1auy
B COOTBETCTBUH C METOJIUKOM.
3. CpaBHUTH MOTYYEHHBIE Pe3yJIbTaThl U3 MPaKTHUECKUX 3aaHuit Nel—4
4. CocTaBUTh OTYET MO MPAKTUYECKOMY 3aHATUIO

3. Oxunaemplii (e) pe3yibTar (bI): ONpeIeTICHHUE KOJIUYECTBA JETalleld JBYX BHUIOB, KOTOPHIE
HEO0OXOMMO U3TOTOBUTH C MOMOIIBIO MOCIEI0BATEIbHON 00pabOTKH KaXK10i M3 HUX B TPEX IeXax
IpH  JOCTMKEHUM MAaKCHUMaJbHOW MPUOBUIM, Ha OCHOBE pa3pabOTaHHBIX IMApaMETPOB
MOJICTTHPOBAHUS:

— OrpaHHYEHUH Ha CYTOYHOE BpeMs paOOTHI B IIeXaX;

— 1eneBoi QyHKIUY;

— TIOCTPOCHHOM TaOJIMIIBI UCXOHBIX JaHHBIX B Excel;

— wucnons3oBanus ¢pyHkiun «llouck pemenus» (Solver) B Tabmuanom nporeccope Excel.

4. Kpurepuu oueHku:
— OIIEHKa «3auT€HO» BBICTABIISETCA CTYAEHTY, €CIU IPAaKTUYECKOE 3aJaHHUE BBIITOJIHEHO
IPaMOTHO MJIM UMEET HECYILIECTBEHHBIE 3aMEYaHNsl, BBIIIOJIHEH OTYET 110 3aHATHIO.
— OLECHKAa «HE 3a4TE€HO» BBICTABIACTCS CTYACHTY, €CIIU MPAKTHYECKOE 3aJJaHUE HE BBIIOJIHEHO,
UMeeT rpyoble OIIMOKH, HE TOATOTOBJIEH OTYET.



7.2.5. Ilpaktuuyeckoe 3ansitue NeS «I'paduueckuii mMeToq pelleHHs] 3aa4H 1O BBIOOPY
ONTUMAJILHOIO COCTABA TEXHOJIOTH4YeCKOil cMecH»

TunoBble NpuMepsbI 3aJaHUI

st mpurotosiierns b0 kr 6eToHHO# cmecH (Tabauna 5.1) ¢ 3a7aHHBIME CBOMCTBAMU
UCTIONB3YIOTCS J1Ba BemecTBa Aj (j = 1, 2). B Xj Kr KakJ0r0 BemecTBa Aj COASPKHUTCS aijXj KT
xuMudeckoro aementa Bi (1= 1, 2, 3). Conepskanue 35meMenTa Bi B cMecH JOIKHO HAXOAUTHCS B
npenenax ot bil g0 bi2 kr. CTouMocCTh 1 KT KaXKI0TO BemecTBa Aj COCTaBIseT ¢j pyo.

Tpebyercs onpenenuts rpagUuecKUM METOIOM TaKOHW COCTaB JIJIsl IPUTOTOBJICHUS] OCTOHHOM
CMECH, ITPU KOTOPOM O0II[asi CTOMMOCTh U3PaCXO0BaHHBIX BEIIECTB OblJIa ObI MUHIMAITLHOM.

BapI/IaHTBI HCXOAHBIX JAHHBIX

1 2 1 2
Ne |ayy|agz @ |@xp |az |a | by | by | by [ b3 | b3 | b3 | by | ¢ |

Bap.

01/05/06]01]03]04]32|50|40]52]64]|86]| 15

03/02/02]02]05|06|36|76|66)|96]|54]|82]| 17

5
0201|0206 0603|3448 |68 ]54|52|94|16 | 6 | 13

7

8

o4/01,03/]01/]03]08]38|94 /64| 78]32]98] 18

05/0604]03|01(01]40]|45|62 |66 |45]96|19 | 9 | 10

01/05/05]02]04]03]42 606092 ]58|72] 20 | 10

02104/01]04|07 02|44 7858|6436 ]84] 21|11

03/03/02]06]05|01]46 |86 |56 |66 ]|52]|88]| 22| 12

04102|03]05/03|]03[48 |74 5468|6492 23 | 13

05/01/04/07]01]02]50]92|52]70]38|90]| 24 | 14

01/08/05/]01]04]01]32|78|66|88]40]98] 25| 10

0210701020701 |34|96 |64 |71|42 97|26 | 11

03/05/02]01]05|04 369462926686 ]| 27 | 12

04106030203 ]02[{38|95]60[94/68]99] 28 | 13

05/05/,04/04/01]01]40|96 58|97 ]70]106] 29 | 14

01/04,05/]05]04]01]42]108|56|98]35]104| 30 | 10

02103010207 ]05[32|50]40|52 64|86 15 |11

03/02/02]05]05[03 3448|6854 ]52[94] 16 | 12

04/101/03]03|03|06|36|76 66|96 |54]82] 17 | 13

05/01,04/08]01]01 38|94 /64]|78[32]98] 18 | 14

01/]05|06]01)03]04[40 45|62 |66 |45]96] 19 | 10

02/01/02|06]06|03]42 606092 ]58|72]20 |11

03/02/02]02]05|06 |44 |78 |58|64]|36][84] 21 | 12

04/101/03]01)03]08|46 |86 56|66 |52]88]| 22| 13

05/06 1 04/03]01]01 48|74 |54|68[64]92] 23| 14

01/]05/05]02|04[03[509252|70]38]90] 24 | 10

02/04,01)04]07]02]32|78|66|88]|40]98]| 25 | 11

03/03/]02]06|05|01|34|96 |64 ]|71|42 97| 26 | 12

04102|03]05/03|]03[36|94(62]092 66|86 27 | 13

05/01,04/07]01]02]38|95|60]94[68]99 ] 28 | 14

01/08/05/01/04[01[40)96 58|97 |70]106]| 29 | 10

02/(07/01]02]07]01]42]108|56|98]|35]104| 30 | 11

03/05/02]01)05|04|32|50]40 52|64 |86 15| 12

04/06/03/02]03|02]34|48 |68 |54 |52|94]| 16 | 13

wlw|w|wl wlw[n N N N N R R R kR R e k=
OR|DIN|F ||| wNF oo ~Nlo|labswNk|lo|@ RN 0w -
o|olo|~|o|ug|o|~|o|o|o|~|o|ol|o|~|o|o|o |~ oo ||| oo |~ oo | ©

05/05/,04/04/01]01|36|76 66|96 |54]|82] 17 | 14




Ne |ay |ajp | @y @3 @z |as | b | b2 | by | b3 | b} | b3 | by | ¢4 |
Bap.

36 o1,04|05/05|/04/01|38|94 64,7832 98| 18 | 10 7
37 0203010207 |05|40 45|62 |66 |45|96 | 19 | 11 6
38 03/02|02(05|05(03|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 05701040801 |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|07|01]50)92]|52|70)|38)|090]| 24 | 11 5
43 030502010504 |32 |78 |66 88|40 98| 25 | 12 8
44 04,06|0302(03|02/34 |96 |64 |71 |42 |97 | 26 | 13 7
45 0505|0404 /01|01|36|94 62|92 66|86 ]| 27 | 14 6
46 01,04|05/05{04 (0138|9560 |94 68|99 | 28 | 10 5
47 0203010207 /|051|40]96 (58|97 |70]|106| 29 | 11 8
48 03/02|02(05|05(03|42|108|56 |98 |35 |104| 30 | 12 7
49 04,01/03/03|03|06 132504052 64|86 | 14 | 13 6
50 0570104080101 |34 48|38 |54 52|94 | 13| 14 5

TeMbl NCbMEHHBIX PadoT

Ne i/m Tembl

1. AJIEKBAaTHOCTb PErPECCUOHHBIX MOJIEeH

2. Metoa UCKITIOUEHUS TIEPEMEHHBIX MPU BEIOOPE ONTHUMAIBHOU MOJIEIH
3. HNuTtepnonsironHbii MHOTOWICH. [TOHATHE M METOIBI TOCTPOSHUS

4, AnNnpoKkcUMaIys ONBITHBIX JTaHHBIX

5. WNHuTtepnperarus Mmoaenu

KpaTlcoe OMUCAHUEC U PEIVIAMEHT BbINNOJHCHUS

1. Heap 3aHATHS: U3YYUTh METOAMKY NPUMEHEHHUS TpadUyecKoro MeToja peuieHUs 3aaad
JUHEHHOTO MTPOTrPaMMHUPOBAHHUS JIJI BHIOOpA ONTUMAIBHOTO COCTaBa TEXHOJIOTHYECKON CMECH.

2. AJITOPUTM BBINOJIHEHUS IPAKTUYECKOT0 3aHATHS
1. I3yunth MeETOIMKY M HpuUMEp MO0 TIpaduuecKoOMy METOAY peLIeHHs 3ahay JIMHEHHOro
IPOrpaMMHUPOBAHUS.
2.BpIOpaTh BapuaHT HMCXOAHBIX JAHHBIX JUI 33Ja4d  [IOMCKAa ONTHUMAJbHOI'O COCTaBa
TEXHOJIOTUYECKON CMECH.
3. PemuTh 3a/1a4y B COOTBETCTBUHU C U3YUEHHOU METOAUKOMN
4. CocTaBUTh OTYET MO MPAKTUYECKOMY 3aHATUIO

3. Oxkunaemblii (e) pe3yabTar (bl): ONPECICHUE COCTaBa JJIsl MPUTOTOBIICHUSI OETOHHOW CMECH,
pU KOTOPOM 001I1asi CTOMMOCTh M3PacXOJOBAaHHBIX BEIIECTB OblIa ObI MUHUMABHON, HA OCHOBE
pa3pabOTaHHBIX TTAPAMETPOB MOICITUPOBAHUS

— OrpaHHuYEHH Ha cojiep)KaHUe FIEMEHTOB 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 TpyOble OMMOKH, HE TIOJTOTOBJICH 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). Conepxanue smeMenTa Bi B cMecH T0OJDKHO HaXOUTHCS B
npeaenax ot bil 1o bi2 kr. CtouMocTh 1 Kr KakI0ro BemecTBa Aj COCTaBIIsIET ¢j pyo.

TpeOyercst ¢ moMoIIbIO BCTpoeHHBIX QyHKIMN Excel onpenenuTs Takoii co-cTaB Jyis
NPUTOTOBIICHHUS OETOHHOM CMECH, TP KOTOPOM 00II1asi CTOUMOCTh U3PACX00BaHHBIX BEUICCTB
ObL1a OB MUHUMATHHOM.

M cronp30BaTh NCXOTHBIC TAHHBIC U3 3aJIaHUS 5.

TeMbl NCbMEHHBIX PadoT

Ne i/m Tembl

1. OnTumu3zanus MaTeMaTHYECKON Moenu

2. MojenupoBaHue TEXHUYECKUX O0BEKTOB U CUCTEM

3. Teopust IMHEWHOrO MporpaMmmMupoBaHus. MeToib!l permeHns 3aaa4

KpaTKOC OIMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

1. Heab 3aHATHA: U3YYUTh METOJUKY IPUMEHEHHUS CUMILIEKC-METO/1a pEeLIeHMsI 3a/1a4 JIMHEHHOT O
IpOrpaMMHUPOBAHUS Uil BBIOOpPAa ONTHUMAJIBHOIO COCTAaBAa TEXHOJOTMYECKOH CMECH C MOMOILBIO
BCTpoeHHBIX (yHKIuil Excel.

2. AJITOPUTM BBINOJIHEHUS IPAKTUYECKOT0 3aHATHS
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 MOTYYEHHBIE Pe3yJIbTaThl U3 MPaKTHUECKUX 3aaHnuil Ne5-6
4. CocTaBUTh OTYET MO MPAKTUYECKOMY 3aHATUIO

3. Oxkunaemblii (e) pe3yabTar (bl): ONpECICHUE COCTaBa JIJIsl MPUTOTOBIICHUS] OETOHHOW CMECH,
pU KOTOPOM 00111asi CTOMMOCTh M3PAcXOJ0BaHHBIX BEHIECTB ObLTa ObI MUHUMAIIBHOHN, HA OCHOBE
pa3pabOTaHHBIX TAPAMETPOB MOJICIIUPOBAHHS .

— OrpaHMYEHUH Ha CO/Ep KaHUE DIIEMEHTOB B CMECH;

— 1eneBoi GyHKUUY;

— TIOCTPOCHHOU TaOIHIIBI HCXOIHBIX JaHHBIX B Excel;

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

4. Kpurepuu oueHkm:
— OILIGHKa «3auTEHO» BBICTABIIAETCA CTYAEHTY, €CIU MPAKTUYECKOE 3aJaHHE 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 TTOATOTOBJIEH 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 BUjE rpada (BapuaHThl 3aaHuil 7.1), YucIeHHbIC 3HAUCHUS
Ha pebpax KOTOpPOro 00O3HAUYAIOT paccTosHUA Uij (M) MEXIY pa3HBIMU BHIAMU OOOPYAOBAHHUS.
TpeOyeTcss HAaWTH KpaTyalIKMii myTh OT mepBoro odopymoBanus (y3en rpada 1) mo mociegHero
(yzen 9).

BapuanTs! 3ananuii 7.1

BapuanTsr 41-50

3aganue 7.2 «O 3arpy3ke 000py10BaHUS»



Ha cranok mis oOpabOTKM B TedeHHE IUKIa V MOTYT 3arpyKaThCsl 3arOTOBKH TpPEX THUIIOB.
W3BecTHa TPOJOIDKHTEIBHOCTD Vi.00pabOTKH 3ar0TOBOK i-T0 THIA ¥ ux ctoumocts Pi (1 =1, 2, 3).
KakuMu THIIaMu 3aroToBOK HEOOXOAMMO 3arpy3uTh CTAHOK, 4YTOObI CyMMapHas CTOHMMOCTb
00paboTaHHBIX AeTaliell OblJ1a MaKCHMaJIbHA?

I/ICXOI[HBIG JaHHBIC 1JI 3aJaHuA 7.2

Bapuant v; Pi, pyo. V, MUH.

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

2 v; =3 p, = 60 7
v, =1 p, = 40
vy = 2 p3; =50

3 v, =4 p. =50 5
v, =3 p, = 40
v3 =1 p3 =20

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

5 v = p, = 60 4
Uy = p: = 40
U3 = pz = 30

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

7 vy = p1 =95 2
Uy = pz = 85
vy =2 p3; =75

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

9 v, = p, = 65 8
Uy = Pz = 55
U3 = Pz = 45

10 v = p1 =175 9
v, =4 p, =55
U3 = Pz =35

11 v, = p, = 80 10
v, =1 p, = 20
U3 = p3z = 40

12 v; =3 p1 =90 7
v, =1 p, = 20
U3 = p3z = 40

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

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

15 vy = p1 =50 5




Bapuanr v; Pi, PyO. V, MuH.

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

16 v, = p, = 60 7
Uy = p2 = 20
U3 = pz = 40

17 vy = p. =70 8
Uy = P2 =25
U3 = pz = 40

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

19 v, = p. =70 5}
Uy = p2 = 20
v3 =1 p3 = 45

20 v, = pL =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 = Pz =45

23 v = p1 =70 5
Uy = P2 =25
U3 = pz = 50

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

25 v, = pL =75 7
Uy = p2 =20
U3 = pz = 30

26 v = p1 = 60 6
Uy = p, = 20
vy =2 p; = 40

27 vy = p1 =70 7
vy = p, = 25
V3 = p; = 40

28 vy =2 p. =70 5
v, =3 p, = 30
V3 = p3; = 40

29 v, =5 p. =170 6
v, =4 p, = 20
V3 = p; = 45

30 v, =4 p. =70 4
v, = p, = 20
vy =1 p; = 50

31 v, =2 pL =70 3
v, = p, = 20
V3 = p; = 55




Bapuanr v; Pi, PyO. V, MuH.
32 v; =5 p1 =70 2
Uy = P2 = 35
U3 = Pz =45
33 v, = p. =70 1
Uy = P2 =25
vy =2 p; = 50
34 v, = p. =70 8
Uy = pz =15
U3 = pz = 40
35 v = p1 =175 9
Uy = p2 = 20
U3 = pz = 30
36 v = p1 =70 10
Uy = p2 = 20
U3 = pz = 40
37 v = p, = 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 = p, = 60 5
Uy = p: = 40
vy;=1 p; = 30
41 vy = p1 = 80 7
Uy = p2 =70
vy =1 p3 = 60
42 v, = p1 =95 8
v, =4 p, = 85
vy =3 p; =75
43 v, =4 p. =90 6
v, =1 p, = 80
U3 = pz =70
44 v, = p1 = 65 5
Uy = P2 = 55
vz =2 p3 = 45
45 v, =4 p1 =175 4
Uy = P2 = 55
vy =1 p; = 35
46 v =2 p. = 80 3
Uy = p2 = 20
v3=1 p3; = 40
47 vy = p1 =90 4
v, =4 p, = 20
U3 = pz = 40
48 vy = p. = 85 5
Uy = p2 = 20




Bapuanr v; Pi, PyO. V, MuH.
vy =2 p; = 40
49 v; =3 p1 = 65 6
vy, =1 p, = 20
vy =2 pz; = 40
50 v, =4 p1 =50 7
vy, =1 p, = 20
vy =2 p; = 15
TeMbl NCHbMEHHBIX PadoT
Ne i/ Tembl
1. Teopust TMHaAMHUYECKOr0 MporpaMMUpoBaHusi. MeTobl pelieHus 3a1au
2. OnTumu3zaius 3JIEMEHTOB TEXHOJIOTMYECKHX IMPOIECCOB METOJAaMH JUHAMHYECKOTO
POrPaMMHUPOBAHHUS
3. VicTopust npuMeHEHHUsI METOJIOB IMHAMUYECKOTO ITPOrPaMMHUPOBAHHUS

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. Permuth 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 CTOMMOCTh 00OpabOTaHHBIX JeTanel Oblila MaKCUMasbHa

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 ONTUMAalbHBIE CPOKM 3aMEHbI OOOpPYJOBAaHUS B TEUEHHE N JIET, MPU KOTOPBIX
npuOBbLIb OT HKCILTyaTalluu 000pYyI0BaHHUS MAaKCUMAJIbHA, €CJIM 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) (1515|1616 |17 |17 |18 |18 |19

Bapuanm 2
P =40 TteIC. pY0., n =5
t |]0O|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 |]0O|1]2|3|4]|5
R(t) (90 | 85|70 | 65| 60 | 55
r(t) | 30|35 (45|50 55|60

Bapuanm 4

P =20 TeIC. pY0., n = 6
t 0 (1 2 |3 |4 |5 |6
R() [35]30|30(25|23|20 |20
r(t) (1515|118 19|21 |21 |22

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




R(t) |25 (24|24 |23 |23 |23 |22 |22
r(t) (1515|1516 |16 |17 |17 |18
Bapuanm 6
P =4571pIC. py0., N =5
t 10123 |4]|5
R(t) (90 | 80 | 70 | 65 | 65 | 60
r(t) | 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
r(t) | 35|40 (45|50 |55 |60
Bapuanm 9
P=40 tbIC. pYO., N=5
t 10123 |4]|5
R(t) (95|80 |80 |65|60 |55
r(t) | 35|40 (45|50 |55 |60
Bapuanm 10
P =30 trIC. py0., N =8
t 0O (1 2|3 (4 |5 |6 |7 |8
R() [25|24 2423 |23 |23 |22 |21 |21
r(t) (1515|1616 |17 |17 |18 |18 |19

Bapuanm 11




P =30 TeIC. py0., N =5

t 10|12 34|65
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 10123 |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|12 |3|4]|5
R() (95|90 85|80 |75 |70
r(t) |20 |30 |40 |50 |60 | 70

Bapuanm 14
P =10 tbIC. py0., N =5

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

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

t 10123 |4]|5
R(t)|90|85|85|80|75|70
r(t) | 25|35(40|45 |60 |70

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

t 10123 |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 |]0O|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 |]0O|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()| 2524|2423 |22 |21 |21
r(t) (1515|1616 |17 |17 |18
Bapuanm 20
P =25 TBIC. pY6., N =5
t |]0O|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 |]0O|1]2|3|4]|5
R(t) [ 70 | 65 | 65 | 60 | 55 | 50
r(t) | 20|30 (35|40 45|50
Bapuanm 22
P =25 tpIC. pYy6., N =5
t |]0O|1]2|3|4]|5




R(t) [ 70 | 65 | 65 | 60 | 55 | 50
r(t) |20 |35(35|40 45|50
Bapuanm 23
P =25 trIC. py0.,N =6
t 10|12 (34|56
R(@) [75|70 |70 |60 |55 |50 |45
r(t) | 25|30 (30|40 |45 |50|55
Bapuanm 24
P =30 TteIC. py0., N =5
t 10|12 34|65
R() 75|75 |70 | 65|55 |50
r(t) | 25|30 (30|45 45|50
Bapuanm 25
P =25 tbIC. py0., N =5
t 10|12 34|65
R() (75|70 |70 | 65|50 |50
r(t) | 25|30 (30|40 40|50
Bapuanm 26
P =35 TBIC. py6., N =5
t 10123 |4]|5
R(t) (85|80 | 75|70 |65 |60
r(t) | 35|40 (45|50 |55 |60
Bapuanum 27
P =35 TeIC. pYy0., N =5
t 10123 |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 34|65
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|12 |3|4]|5
R(t) (85|80 |75|75|65 |60
r(t) | 35|40 |45 |55 |55 |60
Bapuanm 31
P =35 TteIC. py0., N =5
t |]0O|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 0O (1 2 |3 (4 |5 |6 |7
R(t)| 25|24 24|23 |23 |22 |21 |21
r(t) (1515|1616 |17 |18 |18 |19
Bapuanm 33
P =15 TBIC. py0., N =5
t 10123 |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 10123 |4]|5
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
r(t) | 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 |]0O|1]2|3|4]|5
R(t) [ 65|60 |55 |50 |50 |45
rt) | 15|20 (25|30 |40 |45

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

t 10123 |4]|5
R(t) [ 70 | 60 | 55 | 50 | 50 | 45
rit) | 20|20 |25 |30 |40 |45

Bapuanm 39
P =15 toIC. pYy6.,N =5
t 10123 |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 10123 |4]|5
R(t) [ 70 | 65 | 65 | 50 | 50 | 45
r(t) |20 |25 (30|30 |40 |45
Bapuanm 41
P =15 teIC. py0., N =5
t 10|12 34|65
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 34|65
R(t) (80 | 70 | 65 | 55 | 50 | 45
rt) |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 (1,2|3|4]|5
R(t) 105 |95 190 (85|80 |75
rit) | 55 (55|60 | 65|70 |75

Bapuanm 45




P =10 TeIC. pYy0., N =7

t 0O (1 2 |3 (4 |5 |6 |7
R(t) (25|24 |24 |24 |23 |23 |22 |22
r(t) (1415|1616 |17 |17 |18 |18
Bapuanm 46
P =50 TeIC. pYy0., N =5
t 0O (1,2|3|4]|5
R(t) 100 |95 95|85 |80 |75
rit) | 50 (55|65 |65 |70 |75
Bapuanm 47
P =45 toIC. py6., N =5
t 0O (1,2|3|4]|5
R(t) [ 100 |95 |90 | 80 | 80 | 75
rit) | 50 (55|60 |70 |70 |75
Bapuanm 48
P =50 TeIC. pYy0., N =5
t 0O (1,2|3|4]|5
R(t) 100 |95 90 |85 |85 |75
rit) | 50 (55|60 |65 |65]|75
Bapuanm 49
P =30 TeIC. py0., N =5
t 10123 |4]|5
R() [95]95|90 85|80 |75
r(t) | 455560 |65 |70 |75
Bapuanm 50
P =50 teIC. py6., N =7
t 0O |1,2|3|4|5 |6 |7
R(t) | 100 |95 |90 (85|80 | 75|70 |65
rit) | 45 |50 | 55|60 |65 |70|75]80




Tembl NMCbMEHHBIX padoT

Ne i/ TeMbl

1. IIpuMeHeHHe JIMHAMHMYECKOrO0 IMPOrpaMMMPOBAHMS B Pa3JIMYHBIX TEXHUYECKUX
3aJa4ax

2. Oco0eHHOCTH COCTaBIEHUS YPaBHEHUM TMHAMUYECKOIO IPOrPaMMHUPOBAHHUS

3. Cummiekc-meton. OcoOeHHOCTH U 00JIaCTh €r0 MPUMEHECHHS

KpaTKOC OIMMCAHHUE U PErJIAMEHT BBINNOJTHCHUSA

1. Hean 3aHATHSA: pelICHHE NPUKIAIHBIX MPOU3BOJICTBEHHBIX 33j]ad 10 BBHIOOPY ONTUMAJIbHOM
CTpaTEeruy B 3aMEHE CTaporo 000pyJOBaHUS.

2. AJITOPUTM BBITIOJIHEHUS PAKTHYECKOT0 3aHATHUS
1. 3yunth TEOpPETUYECKUE CBEICHHS W TPUMEp pEIICHUS 3ala4d O CTPATeTHH 3aMEHBI
000pyT0BaHUs.
2. BeiOpaTh HE0OX0IMMBIC UCXOIHBIE TAaHHBIC.
3. Pemmth mocTaBiIeHHYIO 337129y
4. CocTaBUTh OTYET 110 MPAKTUYECKOMY 3aHATHUIO

3. O:xkunaemsplii (e) pe3yabTar (bl): ONpeleiIeHUe ONTUMAIBHOTO CPOKa 3aMEHbl 000PYI0BaHUS B
T€YEHUEe N JIeT, MPU KOTOPHIX MPHOBUIL OT JKCIUTyaTallud OOOpPYAOBAHHUS MaKCHUMallbHA, €CIIU
M3BECTHBI HaydajbHas CTOUMOCTH OOOpPYIOBaHUS, CTOMMOCTH HPOU3BOJMMON MPOIYKIHUU Ha
o0opynoBaHuu Bo3pacTta t jieT, eKerojHble 3aTpaThl Ha JKCILTyaTaluio o00pyaoBaHus Bo3pacra t
JeT

4. Kputepuu OlleHKH:
— OLICHKa <«3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIM TMPAKTHYCCKOC 3aJaHUC BbIIIOJIHCHO
TpaMOTHO WJIM UMECT HECYIICCTBCHHBIC 3aMCYaHMs, BBIIIOJITHCH OTYECT I10 3aHATHIO.
— OLEHKA «HE 3a4TE€HO» BBICTABJISETCS CTYACHTY, €CIIM MPAKTHUYECKOE 3aJaHUE HE BHINIOJIHEHO,
UMeeT rpyOble OIUOKH, HE TTOATOTOBJICH OTYET.

7.2.9. llpakTuueckoe 3ansitue Ne9 «CocraBiieHHe pacnucaHUii MPU KPATKOCPOUYHOM
IUIAHNPOBAHUHU PadoThI rHOKKMX NpousBoAcTBeHHbIX cucteM (I'TIC)»

Tunosble npuMepsbl 3a1aHUMI

ITycte uMeeTcs rpymnma U3 N pasinyHbIX JeTalied, 3ar0OTOBKM KOTOPBIX MOCIIEJOBATEIBHO
o0pa0aThIBalOT Ha IEPBOM CTaHKE, a 3aTeéM Ha BTOPOM CTaHKe. TpyJoeMKOCTh 00paboTKu
3arOTOBKH |-H cocTaBIsieT Pj, a Ha BTOpoM — (] (mpeamonaraercs, 4To 00beMbl IOATOTOBUTEIBLHO-
3aKITIOYUTENBHBIX PAa0OT HE 3aBHCAT OT IMOCIENOBATECIBHOCTH OOpabOTKH 3aroTOBOK Ha KaXKIOM
CTaHKe).

TpeOyeTrcsi cocTaBuTh pacnucaHue oO0pabOTKH, MHHHMH3UPYIOIIEe O0O0IIee Bpemst
U3TOTOBJICHUS BCEH TPYIIIIbI IeTaleH.
Tabnuma 9.1
BapPIaHTBI NCXOOHBIX TJAaHHBIX
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




Homep | Homepa | Homep Homepa | Howmep Homepa | Homep Homepa
BAPHMAHTA | CTAHKOB | BADUAHTA | CTAHKOB | BADMAHTA | CTAHKOB | BADHAHTA | CTAHKOB
2 3,4 17 1,5 32 8,4 47 8,2
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 5,4 43 5,6
14 2,5 29 53 44 7,8
15 3,6 30 6,2 45 2,3
Tabmuua 9.2
TpynoeMKOCTb U3rOTOBJICHHUS I€TaIEN
Homep Homep neraum
CTAaHKA 1 2 3 4 5 6 7 8
Tpynoemkocth onepanuu 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
S. 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 ni/m Tembl
1. Vicropus co3/iaHus U pa3BUTHUSI TEOPUU PACTHCAHUI
2. CocraBieHHe pPAaCHUCAHWN TIPU KPATKOCPOYHOM TUIAHUPOBAHMH PAOOTHI THOKHX




Ne n/n TeMBI

MPONU3BOJACTBCHHBIX CUCTCM

CerteBoe IIAaHUPOBAHUE U TCOPHUS MACCOBOI'O O6CJ'Iy>KI/IBaHI/Iﬂ

KpaTKOC OIMMCAHHUE U PErJIAMEHT BBINOJTHCHUSA

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

2. AJIFOpI/ITM BBINMMOJTHCHHUSA IIPAKTHYECCKOT0 3aHATHUSA

1.

2.
3.

4

oo

N3yunTh TEOpETHMYECKUE CBEIECHMS W IMPUMEP PEIICHMS 3aayd COCTABJIEHUS ONTHUMAIbHOIO
pacriucanus pabOThI JBYX CTaHKOB.

Br16paTh HOMepa CTaHKOB COTJIACHO BapUaHTY.

Hcnonb3ys MCXOIHBIE JAaHHBIE, OQOPMUTH TPYAOEMKOCTh M3TOTOBJICHHS BOCBMHU JETajlel Ha
JIBYX CTaHKaX B BHJIE TaOIHIIbL.

.Pa30ute KOMIUIEKT peTaneil Ha JBe TIpYNIbl: B MEPBYIO TIPYNIY BKIIOYUTH JETalIU C

MHHUMAJIbHBIM BpEMEHEM o00pa0OTKM Ha TIIepBOM CTaHKe, BO BTOPYHO — €Tl C
MaKCHMaJbHbIM BpEMEHEM 00paOOTKH.

. Bkimrouuts B paciiuCaHue pa6OTBI IEPBOro CTaHKa 3aroTOBKH ,I[eTaJ'Ieﬁ HepBOﬁ T'pYIIIIHI,

IpeBapUTENILHO YIIOPSAI0YHB UX 110 BO3PACTaHUIO BpeMEHH 00pabOTKH.

. Bkimrouuts B paciiuCaHue pa6OTBI IIEPBOro CTaHKa 3aroTOBKH JeTaneu BTOpOﬁ TPYIIIIBI,

NpeIBapUTENILHO YIIOPSAI0YHB UX 110 YOBIBAHHIO BPEMEHU 00Pa0OTKH.

. HpI/I YCIIOBUH COXPAHCHUA TOM € IOCIeN0BATEILHOCTHU 06pa6OTKI/I Ha BTOPOM CTAHKC, YTO U

Ha TIEPBOM, COCTaBUThH paclucaHue pabOThl ABYX CTAaHKOB B BHJIE€ MOCIIECIOBATEILHOCTH YUCET,
nepBasi nudpa B KOTOPBIX — HOMEp JIeTajlu, a BTopasi — HOMep CTaHKa.

. Odopmuts quarpammy I'anrra.
.Cnenatb BBIBOJBI 00 ONTUMAJIbHOCTH IIOJYYEHHOTO pAaCIMCAaHUS M €ro BO3MOXHBIX

AJIbTCPHATUBHBIX BapUaHTax.

10. CocraBuUTh OTUET IO NMPaKTUYICCKOMY 3aHATHIO

3. O:xxupaemplii (e) pe3yJabTar (bI): COCTABICHHOE paclucaHue 0O0pabOTKH, MUHHUMH3UPYIOIICe
oOmiee BpeMsi M3TOTOBJICHHS BCEW TPYIIBI JIeTaneid w3 Tabmuisl 9,3, NpeICTaBICHHOE B BHJIC
nuarpammsl ['antTa

Tabnuua 9.3
TpynoeMKOCTb U3rOTOBJICHHUS I€TaIeN
Homep Homep aeranu
cTaHka 1 [ 2]3]4]5][6]7]Ss
TpyroeMKOCTh onepanum, MIH.
1
2

4. Kpurepuu oneHku:

OLICHKA «3a4T€HO» BBICTABIISIETCA CTYACHTY, €CIM IPAaKTUYECKOE 3aJaHHUE BBIIIOJIHEHO
IPaMOTHO MJIM UMEET HECYILIECTBEHHBIE 3aMEUaHUs, BBIIIOJIHEH OTUET 110 3aHATHIO.

OLIEHKA «HE 3a4TE€HO)» BBICTABJIAETCS CTYIEHTY, €CIIM MPAKTUYECKOE 3a/laHHE HE BBIIOJIHEHO,
UMeeT rpyOble OIIMOKH, HE TOATOTOBJIEH OTYET.

7.3. OueHoYHbIe CpeacTBa AJs NMPOMEXKYTOYHOH aTTeCTAIMH TO HTOraM OCBOEHUSI

AUCHUILINHBI



7.3.1. Bonpochl K NPpOMeKYTOYHOM aTTecTaluu

Cemectp 3

Ne ni/n

Bonpocekl Kk dxk3aMeny

=

(OCHOBHBIE TTOHSITHUSA TCOPHUU MOACIIMPOBAHUA

Kitaccudukanms METo10B MOICTUPOBAHUS

[Toustue Momenu

CopepxaHue 3TalloB MOAEIMPOBAHUS

[Tpu3Haky kiaccuukanuy Mojeen

HOI[O6I/IG, KaK OCHOBHOE CBOMCTBO MOJCJIM 1 OpUTI'MHAJIA

["eomeTpuueckoe MoaenupoBanue (oaooue)

duznueckoe momgoodue

XN | [wWr

Maciradbl JUHAMUYECKOT'O IOI00Us

[EEN
o

'V cranoBicHue KPUTCPUCB HOI[O6I/I$I JJIA (1)H3H‘~I€CKI/IX CUCTEM, IMOJABCPIKCHHBIX CHIIOBOMY]

"|BO3IEUCTBUIO

[EEY
[EEY

.[Kitaccudukanmst pazmMepHbIX BeJIMYUH (ITapaMETPOB) MOJIEIH

[EEN
N

.[O6mast meronyka nony4yeHust KpUTEPUAIBLHBIX YpaBHEHUI

[EEN
w

. HOprI[OK MMPOBCACHUA BBIYHUCIUTCIBHOI'O SKCIICPUMCHTA

[EEN
IS

.|[CucreMHbIl TOAX0/ K MOJEITMPOBAHHUIO

[EEN
a1

. MGTOI[I)I PCIICHUA MATCMATHYCCKUX 3a1a4

[EEN
(2]

.[MMuTaIIMOHHOE MOAENTUPOBAHUE

[EEN
\‘

. BepOHTHOCTHHe MOACIN

[EEN
oo

. MGTOI[BI CTATUCTUYCCKOI'0 MOJCIINPOBAHUA

[EEN
[(o]

.JAnroputm nocrpoenust Mmozaenei

N
o

. HpI/IHI_II/IHBI MAaTCMAaTUYCCKOI'O OITMCAHHA OPpHUI'MHAJIa (CI/ICTeMbI, MalllMHBI, npouecca)

N
=

.|ITpuHIMIIBI MATEMATUYECKON aHATIOTHH

N
N

.|CpaBuenue nogoOus u aHajaoruu

N
w

.[Be160p ¢akTopoB Mosenu

N
N

321,[[8.‘11/1 MAaTeMaTUYCCKOTO OIHNCaHHUAd — IIOJYUYCHHA MATCMAaTUYCCKUX MozeaeH

"[TEXHUYECKUX CHUCTEM

N
a1

.MaTemaTuueckue MOJCIIN NPON3BOJCTBCHHBIX CUCTEM

N
(o]

.|PelieHre cucTeM JIMHEWHBIX YPaBHEHUN

N
~

.|Pemienne cucrem HEIMHEWHBIX YPaBHEHUN

N
oo

. AJ'IFOpI/ITM MaTEMaTHYICCKOI'O HOI[O6HOFO MOACIINPOBAHUA

N
O

.MeToabl MMPOBCACHUS SKCIICPUMCHTA

w
o

.[[ltanMpoBaHKe SKCIEpUMEHTA

w
s

.[Bs160p ypoBHeii hakTOpOB SKCIIEPUMEHTA

w
N

.[Bb160p ypoBHeit dakTopoB

w
w

.[[TonubI#t dpakTOpHBIN SKCTIEPUMEHT

w
N

. Ipo6Hblit haKTOPHBII SKCTIEPUMEHT

w
o1

.MeToabl ONITUMHU3AIIOHHOI0 HCCISIOBaHUS TEXHUUECKUX 00BEKTOB U CHCTEM

w
(2]

XapaKTepI/ICTI/IKI/I METOJ0B OIITHMU3AIIMOHHBIX I/ICC.]'Ie)IOBaHI/Iﬁ MaAaTEMAaTHYCCKUX MO}IeHeﬁ

‘[TeXHUYECKMX 00BEKTOB U CUCTEM

w
~

.[MeToapl MaTeMaTH4eCKOro NporpaMMHUPOBAHUS

w
oo

. TeOpeTHq€CKHe TMOJIOKCHH A ONITUMU3AITMOHHOTO MOJCIIUPOBAHUA

w
(o]

[IprMepbl peanu3alu METOoJ1a PeLICHHUs] CUCTEM JIMHEWHBIX aareOpandyecKux ypaBHEHUH

|15t 06bEKTOB TEXHUYECKOT0 000PYIOBaHMS

N
o

. HpOBCI{CHI/Ie OKCIICPUMCHTA




41.

J/lucniepcusi SKCiepuMeHTa

42.

[AHaIN3 pe3yabTaTOB HKCIIEPUMEHTOB

43.

A ICKBaTHOCTb PETPECCUOHHBIX MOJIEIICH

44,

MeTO,Z[ HCKIIIOYCHHUA IICPEMCHHBIX ITPU BBI60pC OITUMAaIbHON MOACIIN

45,

MHaTepnossimoHHbIi MHOTOWIEH. [TOHSITHE M METOIbI TOCTPOCHUS

46.

AHHpOKCI/IMaI_[I/ISI OIIBITHBIX JaHHBIX

47.

MHTEepnpeTaius Moaenu

48.

OHTI/IMI/I?;aI_[I/ISI MaTeMaTHYeCKOM MOACIN

49.

MopenupoBaHre TEXHUYECKUX OOBEKTOB U CUCTEM

50.

Teopus nuueltHoro nporpaMMupoBanusi. MeTobl pelieHus 3aaau

ol.

["paduueckuii MeTO1 perieHus 3a1a4 JHHEHHOTO MPOrpaMMHUPOBAHUS

52.

['paduueckuii MeTON pelIeHUs 3ajad JIMHEHHOTO MPOTrpaMMHUPOBAHHS C MPUMEHEHHEM
Excel

53.

CHMIIIIEKC-METOJ| pEelIeHUs 3a/1a4 JIMHEHHOTO IPOrpaMMHUPOBAHHUS

54,

CHMIUIEKC-METOJ] PELICHUS] 3aJad JIMHEWHOro IMPOrpaMMUPOBAHHS C  I[TOMOIIBIO
BCcTpoeHHBIX QyHKIMiA Excel

55.

TeOpI/IH JAUHAMHWYCCKOIo IIpOorpaMMHupOBaHUA. MeTobl PCHICHUA 3a1a4

56.

OnTumu3anust JIEMEHTOB TEXHOJIOTMYECKUX IPOLIECCOB METOJAMHU JUHAMHYECKOIO
IIPOrpaMMHUPOBAHUS

57.

OnTuManbLHas CTpaTCrusl 3aMCHbI O60py,HOBaHI/I$I

58.

BBeneHue B TEOpUIO pacliiCaHUN

59.

CocTaBjeHHE pPACIUCAHUKA TPH KPATKOCPOYHOM IUIAHUPOBAHMHM pabOTHl THOKHX
IPOM3BOACTBEHHBIX CUCTEM

60.

CeTeBoe MJIAaHUPOBAHUE U TEOPHUSI MACCOBOI'0 OOCITYKUBAHUS

7.3.2. Kputepuu u HOPMbI OLEHKH

dopma
NpoBeIeHHUs
Cemectp . Kpurtepuu u HOpMbI OLleHKH
NMPOMeKYTOYHOM
aTTecTaluu
3 JK3aMeH Obmas cymma 6aymioB, HAOpaHHBIX IPU

«OTJIMYHO» | BHITOJHEHWH  TPAaKTHYECKUX  3aJaHUd U
WTOTOBOTO TeCcTHpoBaHus, cocranisier 80-100

OOmast cymma 0ayioB, HaOpaHHBIX MPHU
«XOpOIIO» | BBIMOJHEHUH  TPAKTUYECKUX  3aJaHud |
UTOrOBOI'0 TECTUPOBaHUs, cocTasiseT 60-79

Obmas cymma 6aymioB, HAOpaHHBIX IPU

«yIIOBJIETBOP .
BBIMOJIHEHUM  NPAKTUYECKUX  3aJaHui |
UTETHHO»
WTOTOBOTO TeCTHpOBaHus, cocranisier 40-59
OOmast cymma OayioB, HaOpaHHBIX MPHU
«HEYJIOBJIETB .
BBIMIOJIHEHUN  MPAKTUYECKUX  3aJaHuid |
OPHTEIBEHOY

HUTOTOBOT'O TCCTUPOBAHUA, COCTABJIACT 0-39.




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ouodaunorexe /
n/n MeTOoHYeCKoe Mmocodue,
MPAKTHKYM, Ip.) HaumeHoBaHue
P > Ap- 9BC
1 |Topnaub. A. MaremaTrueckoe MOJICITHPOBAHKE yuae0. mocodue 2018 OBC Jlanb
[DneKTpOHHBIHN pecypc] : MOCTPOECHUE
MOJICTICH M YMCIICHHAs peaTn3alus
2 Peoxuxos 10. U. YucneHnHble METOJIbI TEOPUH OUepeie yueb. nmocodue 2019 OBC Jlanp
[DnekTpoHHBIN pecypc]
3 CasmxkoB O. A. [IpakTHkym no MeTogam ONTHUMHU3ALUU yueb. nmocodue 2020 OBbC «ZNANIUM.
[DnekTpoHHBIHN pecypc] COM»
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHUK, ydeOHOE KOHH%CTEO B
Ne HAY4YHOM
nocooue, yueOHo-
n/ ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'ox u3panus Ondmorexe /
MeTOoHYEeCKOoe Mmocodue,
n IPAKTHKYM, 1p.) HaumeHoBaHue
p y 9 p’ BBC
1 | T'omybera H. B. Matematnueckoe MOJCIIUPOBAHUE CUCTEM U | y4el. mocooue 2016 OBC "Jlanb
ITpoLeccoB [ DJIEKTPOHHBIN pecypc] :
2 | benos II. C. MatemaTHueckoe MOJICITHPOBAHKE y4e0. mocodue 2016 9bC
TEXHOJIOTHYECKUX MPOLECCOB (KOHCTIEKT JEKIUHA) "IPRbooks"
[DnexTpoHHBIHN pecypc]
3 | [TerpoB A. B. MopenupoBaHue MPOLIECCOB U CUCTEM yueb. mocodue 2015 OBbC "Jlanb
[DnexTpoHHBIN pecypc]
4 | PamosH U. U. PacueTHble METOABI MOJETMPOBAHUS yueb. mocobue 2017 Penosuropunt TT'Y

00BEKTOB TEXHOJIOTUYECKOTO 000PYIOBaHUS
[D51eKTpOHHBIH pecypc]




Tun (yueOHUK, ydeOHOE

KoanuyecTtBO B

Ne HAY4YHOM
nocooue, yueoHo-
n/ ABTOpBI, COCTABUTEIN 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
MEeTOAHYECKOEe Mocodue,
n IpaKTHRYM, Ap.) HaunMeHoBaHHe
p YM, Ap. 3EC
b. A. Kapramos [u ap.] CucreMbl aBTOMaTHYECKOTO yue0. mocobue 2015 9

PEryJIupoBaHusl : MPAKTUKYM I10 MarT.
MOJIETUPOBAHUIO




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
cucTemM

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

e TapanT [DnekTpoHHBI pecypc]: HHPOPMAIMOHHO-TIPABOBOE obOecmeueHne —  Pexum
nocryma: http://ivo.garant.ru/

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

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

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

e Scopus [DnekTpoHHBIH pecype] : pedeparuBHas 6a3za ganubix. — Netherlands: Elsevier, 2004 .
— Pexxum octyma: SCOpUs.com. — 3arii. ¢ akpana. — SI3. pyc., aHri.

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

e SpringerLink [DnexTponHsIii pecypce] : [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. — SI3.
aHTII.

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

e NEICON [OnexkTpoHHBIH pecypc]: 3JeKTpoHHAs MHGOpPMALUA: apXUB HAYyYHBIX >KypHAJIOB. —
Mocksa: HOMKOH, 2002— . — Pexwum goctyma: neicon.ru/resources/archive. — 3ari. ¢ skpasa.

— 3. pyc., aHrJL.

8.4. [lepeueHb NPOrpaMMHOI0 odecredeHust

Ne Haumenosanmue IO PexBU3HUTHI norongpa

n/n (maTa, HOMep, CPOK AelCTBHSA)

1 Windows HoroBop Ne 690 ot 19.05.2015r., cpox npeucTBus -
6eccpoyHo

2 HoroBop Ne 690 ot 19.05.2015r., cpok neWcTBus -

Office Standart oeccpouno; JloroBop Ne 727 or 20.07.2016r., cpok

JieicTBUs - GECCPOUHO

3. Koncysbrant+ HoroBop Nel522 ot 25.12.2015, cpox peHcTBHS -
6eccpoyHo

8.5. Onucanue MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIIMHE

HaunMeHoBaHMe 000pPy10BAHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOpPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

I/l | MPAaKTHYeCKHUX U JJA00PaTOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOSTEILHOMN

padoThI o0yqawmmxcsi (HOMep ayJAUTOPHH)

IlepeyeHb 0OCHOBHOIO 000PYy10BaAHMS

1 | AynuTtopus BeOKOH(pEpEeHINH. OKpaH TEJICBU3UOHHBIN, IIUPMBI,



http://www.consultant.ru/
http://ivo.garant.ru/
http://academygps.ru/1280/
http://www.novtex.ru/bjd/

n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

VYyeOHast ayuTOpus AJisl IPOBEICHUS
3aHATUH JEKIMOHHOTO THIA. Y4yeOHas
ayJIUTOPHS JJIs IPOBEACHUS 3aHITUI
CEeMHUHAPCKOTo THIA. Y4yeOHas ayIuTOPHs IS
KYPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS
KYpCOBBIX pa0oT). YueOHast ayIuTOpHs JUis
MIPOBEACHUS TPYNIOBBIX U UHANBUIYAIBHBIX
KOHCYJbTaIli YueOHast ayIuTopus IS
MPOBEACHUS 3aHIATHI TEKYIIEro KOHTPOJIS U
npomexxyrounoii arrectarmu YJIK -807

IPOXKEKTOP Ha
IIPENOIABATEIIbCKUN, CTYJIbs
IPEeroJiaBaTeabCKHeE. , Tpancnapant-
NepeTsHKKA, CHCTEMHBIN OJI0K

HITaTUBE. CTOJI

Aynuropus BeOKOHpEpEHIINH.

Y4eOHast ayTuTOPUS I IPOBEICHIS
3aHSATHUH JCKIMOHHOTO THIIA. Y4yeOHas
ayTUTOPUS JIJISL IPOBEICHHUS 3aHATHHA
CEMHHAPCKOro TUMa. Y4eOHas ayTuTopus AJs
KYPCOBOTO TIPOCKTUPOBAHUS (BBITOTHCHUS
KYPCOBBIX pa0boT). YueOHas ayquTOpHs s
MIPOBEJICHUS TPYIITOBBIX U WHINBHIYaTbHBIX
KOHCYJbTallMil YuebHas aynuTopus Iis
MIPOBEJICHUS 3aHATUH TEKYIIETr0 KOHTPOJIS U
npoMexyTouHoii arrectaruun YJIK-810

OKpaH TEJICBU3UOHHBIN,
MIPOKEKTOP Ha [ITaTHBE.
MpenoaaBaTeNbCKU, CTYIN
MPENO/IaBaTeIIbCKUH, TpaHCIapaHT-
MEePeTsIKKA, CUCTEMHBII 070K

IMpMa,
CTOJ

Kommnerorepnenii  kmacc. Ilomenienune mis
CaMOCTOSITEIILHOU paboThI. VYuebHas
ayaMTOpUs  JUIA  TIPOBEACHUS  3aHATHH
CEMHUHApPCKOro TUMa. Y4yeOHas ayAuTOpHs JUIs
KYpCOBOTO TPOEKTUPOBAHHS  (BBITIOJTHEHUS
KypCOBBIX paboT). YueOHas ayautopus ajs
MIPOBE/ICHUS] TPYNIIOBBIX W WHAWBUAYATBHBIX
KOHCYJbTallMi. YueOHas ayauTopus MAjs
MIPOBE/ICHUS 3aHATHH TEKYIIEro KOHTPOIS U
MPOMEXYTOUHOM artectaruu. [-401

Crobl YYEHHUYECKHE, CTYJIbA
yuenndeckue, [IK ¢ BeIxomomM B ceTb
WNHuTtepner




