MMHOBPHAYKHN POCCHH .
OI'bOY BO «bAIIKUPCKHUUN I'OCY JAPCTBEHHBIM YHUBEPCUTET»

MHXEHEPHBII ®AKVYJIbTET
Y TBEepKIEHO: CoriacoBaHo.
Ha 3aceaHuu Kadeapsl [Ipencenarens YMK ¢akynbrera

npotokodt oT «30» mrons 2017r. Ne 9

Jaﬁ@//

/A .Sl . MenbHUKOBA

3aB. kadeapoii /Y 111. lassxMeToB

PABOYAS TPOT'PAMMA JUCHUIIJIUHbBI (MO YJISA)

ﬂI/ICHI/IHJ'II/IHa «(CHOBEI MOJCIMPOBAHNS M ONTHMH3AIIMH MaTEPHAJIOB ¥ TEXHOJIOTHYSCKHX ITPOILIECCOB»

JIMCUUIUIMHEA 10 BEIOODY

nporpamMma 6aKajaBpuara

Hanpasnenne noarotoBku
22.03.01— MarepuajioBe I€eHHE U TEXHOJOTHHA MAaTEPHAIIOB.

Hanpasnennocts (mpoduiib) HOArOTOBKH
KoHcTpyrpoBanue v IpOM3BOACTBO U3ACIHUN M3 KOMITO3UIIMOHHBIX MAaTEPHATIOB

KBanmuduxarmms
bakanasp
Paspabotuunk (cocTaBUTEID)
TOLIEHT, K.I.H. Barprmna I'.C.
(mOMmKHOCTD, YUeHas CTENeHb, YU€HOE 3BaHNUE) (moxmuce, Gamuius 1.0.)
Jlnst mpuema 2017r.
Ya 2017r.



CocraBureiib/COCTABUTENH barpmmua I'.C.

Pabouast mporpamMMa AUCIUIIIMHBI YTBEPKIEHA Ha 3aceaHun Kadeapbl HHKeHepHOU Gu3nku u dusuku
MaTepuangoB MpoTokoi oT «30» utons 2017r. Ne 9

JIONOJTHEHUsT ¥ KI3MEHEHUS!, BHECEHHBIE B pa00UYyIO MPOrpaMMy JUCIUTUIHHEL, YTBEPKICHBI Ha 3aCeTaHuU
kadenper: ooHoBIeHB! POCHI, K3aMEHAIMOHHBIE BOIIPOCHI U CIIUCOK JIUTEPATYPHI,
npotokod Ne 12 ot «21»urons 2018r.

3aBeayromiuii kadeapoit [ Y I11. ITasixMeToB

JlomoyIHeHUs ¥ U3MEHEHUs!, BHECEHHBIE B pa00UyI0 MPOrpaMMy TUCHUIUIMHBI, YTBEPKICHBI HA 3aCeIaHUU

Kadeapsl ,
POTOKOJ Ne OT « » 20,

3aBenyromuii kageapoit / ®.1MN.0/

JlomoyIHEeHUs U U3MEHEHUs, BHECEHHbBIE B Pa0OUyI0 MPOrpaMMy TUCHUIUIMHBI, YTBEPKICHBI HA 3aCeIaHUU

Kadeapsl ,
POTOKOJ Ne OT « » 20,

3aBenyromuii kageapoit / ®.1MN.0/

JlomoyiHEeHUs ¥ U3MEHEHUs!, BHECEHHBIE B Pa0OUyI0 MPOrpaMMy TUCHUIUIMHBI, YTBEPKICHBI Ha 3acCeIaHUU

Kadeapsl ,
pOTOKOJ Ne OT « » 20,

3aBenyromuii kageapoit / ®.1MN.0/




CnMcok JOKyYMEHTOB U MAaTepHAJIOB

1. [lepeyeHp MIAHUPYEMBIX pPE3YIbTaTOB OOYYECHHS MO JAUCIUIUIMHE, COOTHECEHHBIX C

IUTAHUPYEMBIMH Pe3yJIbTaTaMU OCBOEHUS 00pa30BaTeIbHON MPOrpaMMBbl

2. llenb 1 MECTO AMCHMILIMHBI B CTPYKTYpe 00pa3oBaTesIbHOM MpOTrpaMMbl

3. Coxepxanue paboueil mporpammbl (00bEM IUCHUIUIMHBI, THUIBI W BHIBl Y4EOHBIX

3aHATHH, y4eOHO-METOJUUECKOE 00ECIICUCHIE CaMOCTOSATEIbHOM pabOThI 00YUAIOIIMXCS)

4. ®oHJ OLIEHOYHBIX CPEJICTB MO JUCITUTIIIMHE

4.1. TlepeyeHb KOMIIETCHIIMH C yKa3aHHWEM OJTamoB HUX (opMUpOBaHUS B Tpolecce
OCBOEHHUsSI 00pa3zoBaTeNbHOW mporpamMMmbl. OmHcaHWe ToOKa3aTeled U KPUTEPUEB
OIICHMBAHMSI KOMIIETEHIIMI Ha Pa3IMYHBIX dTamax uxX (opMupoBaHUS, ONMUCAHUE KA
OLICHUBAHHUS

4.2. TunoBble KOHTPOJIbHBIC 3aJaHUsI WU WHBIE MaTepUalbl, HEOOXOIUMBIEC I OIEHKH
3HAHWM, YMEHUH, HABBHIKOB M OIbBITa JCATCILHOCTH, XapaKTEePHU3YIOIIUX JTaIlbl
dbopMUPOBaHUS KOMIIETEHIIMH B TMPOIECCE OCBOCHUS OO0pa30BaTENbHOW IMPOTPAMMEI.
Mertoanuueckue MaTepualibl, ONpPeaeaoIre Tpoleaypbl OLICHUBAHUS 3HAHWUW, YMEHUH,
HaBBIKOB M  ONBITA JICATEIBHOCTH, XapakTEePU3YIOMUX dTanmbl  (OPMHPOBAHHS
KOMIICTCHITHI

4.3. Peiimune-nian oucyuniutuvl (npu Heodxooumocmu)

. YueOHO-MeToau4YecKoe ¥ HHGOPMAITMOHHOE 00ECTICUCHHUE TUCIIUTIITNHBI

5.1. [IepeyeHb OCHOBHOHM M JOMOJHUTEIHHOU y4eOHOH JTUTEpaTyphl, HECOOXOAUMON IS
OCBOCHHMS JUCLHILIHHBI

5.2.TlepeuyeHs pecypcoB WH(GOPMAMOHHO-TEIIEKOMMYHHKAITMOHHOHN ceTu «HTepHeT» 1
MIPOrpaMMHOTO 00ecTieueHUsI, HEOOXOIUMBIX ISl OCBOSHUS TACIIUTLITAHBI

. MarepuanpHO-TeXHUUYECKasi 0a3za, HeoOXoaumas Jisi OCYIIECTBICHHUsS] 00pa30BaTEIIbHOTO

mporiecca 1o AUCITUTUTHHE
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15
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1. TlepeveHb MIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO IMCUMUILINHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pPa30BaTe/JbHOMH NMPOrpaMMbl
(¢ opuenmayueti na xapmol KoMnemeHyuiL)

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOTrpaMMBbl 00 yJaAIOIIMKACS JTOJKEH OBIIA/ICTh
CIIEAYIOIIMMU pe3yabTaTaMH 00y4eHUs MO AUCHUILIHHE:
I1K-3 TOTOBHOCTBIO HCHOJB30BATh METOABI MOACITHUPOBAHMUSA MPU MPOTHOZUPOBAHMM U ONTHMU3ALUHU
TEXHOJIOTUYECKHX MPOLECCOB U CBOICTB MaTepUaloB, CTAHIAPTU3AIMHN U CePTUPUKAIIUN MATEPHAIOB U
IIPOLIECCOB
[TIK-7 crnocoOHOCTBIO BRIOMPATHh W TPUMEHSATH COOTBETCTBYIOIINE METOABI MOJACIUPOBAHUS (DPU3UICCKUX,
XUMHUYECKHUX M TEXHOJOTUYECKUX IIPOLIECCOB

Pesynbrarel 00ydeHus dopmupyemast KomreTeHIus (¢ [Tpumeua
yKa3aHHueM KoJia) HUE
3HaHUA Mertonpl pazpaboTku [1K-3 roTOBHOCTBIO HCIIOJIH30BAThH
MaTeMaTHYECKUX MOJIENen METOJBI  MOJCIHUPOBAHUS  TIPH
MIPOLIECCOB B PA3IUYHBIX TUIAX MPOTHO3UPOBAHUM U ONTHUMM3AINH
anmaparos. TEXHOJIOTHYECKUX MPOLECCOB U
CBOJCTB MaTepHaJioB,

CTaHJAPTU3AIMH U CcepTU(UKALUT
MaTEpUAIOB U IPOLECCOB

CoBpeMeHHbIE METObI [TIK-3 roTOBHOCTHIO HCHOIB30BATh
uAeHTU(PUKAIIUN MoJeNiel U METOABl  MOJEIUPOBAHUSA  IIPH
MPOBEPKU UX aJIEKBATHOCTH. MPOTHO3UPOBAHUU U ONTHUMU3ALNU
TEXHOJIOTMYECKUX MPOLECCOB U
CBOMICTB MAaTEpPHAJIOB,

CTaHJAPTH3AIMA W CePTHUKAII
MaTepHaJoB U MPOIECCOB

CocCTaBIATh MATEMATHYECKYIO [1K-7 crocoOHOCTBIO BHIOMPATH U

MOJIENIb TEXHOJIOTHYECKOTO IPUMEHSTh COOTBETCTBYIOLIHE

mpolecca ¢ BbIIeIEHUEM METO/IbI MOJIETTUPOBAHUS

NEPEMEHHBIX ONTUMH3AIINY, ¢u3nUeckux,  XUMHUYECKUX U

TEXHOJIOTHYECKHUX MPOIECCOB

YMenus CocTaBnaTh MaTeMaTHYECKYIO [1K-3 roTOBHOCTBIO

MO/JIeb TEXHOJIOTUYECKOTO UCIIOJIb30BaTh METO/IbI

npoliecca C BbIIEICHUEM MOJICITUPOBAHUS IIPH

MEPEMEHHBIX ONTUMU3AIINH; MPOTHO3UPOBAHUH U ONITUMHU3AINH

TEXHOJIOTHYECKUX MPOIECCOB U
CBOICTB MaTepUaJioB,
CTaHJAPTHU3AIMH U CepTH(UKAIUN
MaTepHaJIOB U MPOIECCOB

Peamn3oBaTs MaTeMaTHUuecKue T1K-3 roTOBHOCTBIO UCIIOIL30BATh
pELLIEeHHS] Ha OCHOBE MOCTPOEHHBIX | METOAbI MOJICTIUPOBAHUS TTPH
Mozene Ha OBM [POrHO3UPOBAHUY U OLTUMU3ALINHU

TEXHOJOTHYECKUX MPOIECCOB U
CBOIWCTB MaTepUaJioB,
CTaHJAPTH3AIUN U CEPTHPUKAIIHI
MaTEepUAJIOB U MPOLIECCOB

[IpuMeHATh METOIBI [1K-7 crtocoOHOCTBIO BBIOUpATh U
BBIYHCIUTEIBHON MaTeMaTUKU U MMPUMCHATH COOTBCTCTBYIOIIUC
MaTeMaTHYECKOW CTATUCTUKY ISl | METOJIbI MOJICIIMPOBAHUS
PCIICHNA KOHKPCTHLBIX 3aaa4 (1)H3H‘-I€CKPIX, XUMHUYECCKUX U




pacyera, IpOEKTUPOBAHUS,
MOJIEITUPOBAHHU, I/I;[eHTI/I(bI/IKauI/H/I
apamMeTpoOB U ONTUMH3ALUN
MPOLECCOB XUMUYECKOU
TEXHOJIOTMH.

TEXHOJIOTHYCCKHUX ITPOICCCOB

Bnanenus
(naBbIkH /
OIIBIT

TSI TEIIbHOCTH)

Meronamu nocTpoeHus
MaTeMaTHYECKOW MOJIEIIA THITOBBIX
po(hecCHOHANBHBIX 33724 U
WHTEPIPETAINN TTOTYICHHBIX
pe3yabTaTOB.

I1K-3 roToBHOCTBIO
HCIOJIL30BATh METOIBI
MOJEIMPOBAaHUSA IIPU
MIPOTHO3UPOBAHUY U ONITUMHU3AIINH
TEXHOJIOTHYECKUX MPOIECCOB U
CBOICTB MaTepUaJioB,
CTaHJAPTHU3AIMH U cepTH(UKAINN
MaTepHaJIOB U MPOIECCOB

HaBpikamu paboThl B
HPOTPAaMMHBIX NTPOAYKTAX,
MO3BOJISIOMINX PeIaTh 3aa4n
MOZETUPOBAHHS XHUMHUKO-
TEXHOJIOTUYECKUX MPOIECCOB.

I1IK-3 roTOBHOCTBIO HCIIOJIB30BATh
METOJIbl  MOJCJMPOBAHUS  TPHU
MPOTHO3UPOBAHUU M ONTUMM3ALNU
TEXHOJIOTMYECKUX MPOLECCOB U
CBOMICTB MAaTEpPHAJIOB,
CTaHJAPTH3AIMA W CePTHUKAIII
MAaTEepUAJIOB U MPOLIECCOB

Hcnonp3oBadnusa METOIOB
MO,Z[GJII/IpOBaHI/IH U OIITUMU3AIINN
MIPU TIPOSKTHPOBAHUU
ob0opymoBaHus B o01acTu
MaTepHAIOBEICHHUS.

[1K-7 crocoOHOCTBIO BHIOMPATH |

MMPUMCHATH COOTBCTCTBYIOIIUC
METObI MOACIINPOBAHUA
q)HBI/I‘-IGCKI/IX y XUMHUYCCKHUX n

TEXHOJIOTHYCCKUX IMPOICCCOB




2. Heab U MecTO TMCHUILUIMHBI B CTPYKTYpPe 00pa3oBaTe/bHOI NPorpaMMbl

Juctummnza no Beioopy b1.B.1.J1B.05.010cHOBE MOAEIMPOBAHHS U ONITUMHU3ALMHA MaTEPHAIOB
U TEXHOJIOI'MYECKHX IPOLIECCOB

Jucuumuinza uszydaercs Ha 4 kypce B [ceMectpe.

Jli1 0CBOEHHUS AMCHUILUINHBI HEOOXOIMMBI KOMIIETEHIIMU, C(POPMUPOBAHHBIE B paMKaX U3y4eHHUsI
CIICAYIOIINUX TUCIUILINH:
Mamemamuxa
Quzuka
Mamemamuueckoe mooenuposanue
Mamemamuueckoe npozpammuposanue
Hngopmayuonnoe obecneuenue 6azvt 0aHHbIX

Llenpt0 IaHHOTO Kypca SBISIETCS OCBOEHHE METOIOB IIOCTPOCHHS MAaTeMaTHYeCKHX MOJeNei

TEXHOJIOTUYECKUX  IPOLECCOB, a TakXe MH3y4eHHUEe aJrOpUTMOB MICHTU(UKALUU [apaMeTpoB
MaTeMaTHYECKUX MOJETEeH M CrocoOOB MPOBEPKH HMX aJEKBATHOCTH, OCBOCHHE CHEIMATM3HMPOBAHHBIX
IIPOrPaMMHO-BBIUNCIIUTENIBHBIX ~ KOMIUIEKCOB, MO3BOJSIOMIMX — pellaTh  3a7auyd  MOJEIHMPOBAHUS
TEXHOJIOTUYECKUX TPOLIECCOB.

B pesynbraTe 0CBOCHUS AUCHUIUIMHBI y 00YUYAIOMIMXCS TOJKHBI OBITH CPOPMHUPOBAHBI CIIETYIOLINE
KOMIICTCHIIHH:
HK-3 TOTOBHOCTLIO HCIIOJIB30BAaTh MCTOAbI MOACIUPOBAHUA IPU MNPOTHO3UPOBAHHU W ONTUMH3ALNU
TEXHOJIOTUYECKUX MPOIIECCOB M CBOMCTB MaTepUAIIOB, CTAHIAPTU3AIUN U CEPTUPHUKAIIMH MATCPHATIOB U
MPOIIECCOB
[TK-7 crnocoOHOCTBIO BRIOMPATHh W TPUMEHSATH COOTBETCTBYIOIINE METOABI MOJACIUPOBAHUS (HPU3UICCKHUX,
XUMHUYCCKUX U TCXHOJIOTMUCCKHUX ITPOLICCCOB

3. Copnep:xanue padoyeii mporpaMmbl (00beM AMCHUTIMHBI, THNBI H BB Y4eOHBbIX 3aHATHIA,
y4eOHO-MeToIHYeCcKOe o0ecnedyeHne CaMOCTOSITeIbHOH PadoThl 00yYaIOIIHXCSl)

Coneprkanne paboueli mporpaMMel npeactaBieHo B [Tpmmoxenun Ne 1.

Konuuecmeo uacoelzem yxasvisaemcs 6 coomeemcmesuu ¢ yueOHbIM NIAAHOM, 3ANOTHAEMCS. OMOETbHO NO
Kaxcoot popme ooyueHus.



4, DoHJ OLIEHOYHBIX CpeaAcCTB MO TMCHUIIJINHE

4.1.1lepeyeHb KOMIIETEHINH ¢ YKa3aHUEM 3TaloB X ()OPMHPOBAHUS B NIpPoLiecce OCBOCHHS
oOpa3oBaTeJibHOM NporpaMmbl. OnucaHue NoKas3aTesieil 1 KpuTepreB OLEHNBAHUSA
KOMIIETeHIIHI HA Pa3JIMYHBIX 3Tanax UX ()OPMHUPOBAHUS, ONIMCAHUE IIKAJI OLlCHUBAHUSA

Kox u ¢popmynupoBka KOMIETEHIIUH

[IK-3 TrOoTOBHOCTBIO HCIIOJIB30BATh METOJbl MOJEIUPOBAHUS TPU MPOTHOZUPOBAHUU U
ONTUMM3AINKA TEXHOJOTMYECKUX TMPOIECCOB M CBOMCTB MaTEpHalioB, CTaHAApPTHU3ALUU U
cepTuduKaIi MaTepralioB U MPOILIECCOB

Oran (ypoBenb) | [Inanupyembie pe3ynbTaThl Kputepuu onieHnBaHus pe3ylbTaTOB 00yUEHHs
OCBOCHHUS o0OydeHus 3auTeHo He 3aureno
KOMITETEHIINHT (mokasartenu TOCTHKCHUS
3a/laHHOTO YPOBHSI OCBOECHHS
KOMITETCHITHI)
[IepBsIii 3Tan 3HaTh: 3HaeT METOAbI He 3HaeT meToanl
(ypoBeHb) Mertobl pa3paboTKu pa3paboTKu pa3paboTKu
MaTEeMaTUYECKUX MOJIENIeH MaTeMaTUYeCKUX MaTeMaTUYeCKUX
IIPOLIECCOB B PA3JIMYHBIX THUIIAX | MOJEJIEH MTPOLIECCOB B MOJEeJIeN MPOLECCOB B
anrnapaToB, COBPEMEHHbIE Pa3IUYHBIX TUIAX Pa3IUYHBIX TUIAX
METO/IbI UAECHTU(UKALUN anmnaparos, anmnaparos,
MOJIEJIEN U IPOBEPKU UX COBPEMEHHBIE METO/IBI COBPEMEHHBIE METO/IbI
aJICKBaTHOCTH. UICHTUPUKAITUT UICHTUPUKAITUT
MOZICJIEH U IPOBEPKU UX | MOJEJIEU U IIPOBEPKHU
aJIeKBaTHOCTH. UX aJIeKBATHOCTH.
Bropoii 3tan YMers: YMeer cocTaBisATh He ymeer cocraBiAth
(ypoBeHb) CocTaBiATh MATEMATHYECKYIO | MATEMATUYECKYIO MaTeMaTHYECKYIO
MO/JI€Ib TEXHOJIOTUYECKOTO MOJIETb MOJIETb
Ipolecca ¢ BbIIACICHUEM TEXHOJIOTHYECKOT O TEXHOJIOTHYECKOT O
MEepPEMEHHBIX ONTUMHU3AINH, IIpoLIEcCa C BBIACIEHUEM | IIpoLecca c
peann30BaTh MATEMATUYECKUE | IIEPEMEHHBIX BBIJICIICHUEM
pELIEHNs Ha OCHOBE ONTUMHU3ALINH, MePEMEHHBIX
MIOCTPOEHHBIX MOJENIEH Ha peanu3oBaTh ONTUMU3ALNH,
OBM. MaTeMaTU4ECKue peanu3oBarh
pelIeHus] Ha OCHOBE MaTeMaTH4eCKUe
IIOCTPOCHHBIX MOZIENIEN | pELIEHUS] Ha OCHOBE
Ha OBM. MOCTPOEHHBIX
Mozeinel Ha OBM.




Tpetuii aTan
(ypoBeHb)

Bnanets:

Meronamu nocTpoeHus
MaTeMaTUYECKOH MOJEIN
TUTIOBBIX MPOPECCHOHATBHBIX
3aJa4 U UHTEPIIpETAIUH
MOJTyYEHHBIX PE3yIbTaTOB,
HaBBIKaMH pabOTHI B
MPOTPaMMHBIX TPOAYKTAX,
MO3BOJIAIONINX peIIaTh 3aa4n
MOJICTTUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB.

Bnaneer MmeTogamu
MTOCTPOCHUS
MaTeEMaTHYECKON MOJEIN
THUIIOBBIX
po¢eCCUOHATBHBIX
3aJa4 1 MHTEpIpETaluu
MOJIy4E€HHBIX
pe3yJIbTaTOB, HABBIKAMU
paboTHI B TPOTrpaMMHBIX
MPOJYKTaXx,
MO3BOJISIIOIINX PelIaTh
3aa4u MOACIINPOBAHUSA
XUMHKO-
TEXHOJIOTHNYCCKUX
MIPOLIECCOB.

He Bnageetr meTomamu
MOCTPOEHUS
MaTeMaTHYeCKOU
MOJIETTN TUITOBBIX
po¢eCCHOHATBHBIX
3a1aq u
MHTEpIIpETANH
MOJTY9E€HHBIX
pe3yNbTaToB,
HaBBIKAMHU PabOTHI B
MIPOrPaMMHBIX
MPOJYKTaXx,
MTO3BOJISIFOIINX
peraTh 3a1a4u
MOJIETTUPOBAHUS
XUMHKO-
TEXHOJIOTUYECKUX
MIPOIIECCOB.

Kox u popmynrpoBka KOMIETEHIINH:

[IK-7 cnocoGHOCTBIO BBIOMpPATh W MPHUMEHATH COOTBETCTBYIOIIME METOJBI MOICTUPOBAHUS
(U3NUECKNX, XUMUYECKUX M TEXHOJIOTHYECKUX MTPOLIECCOB

Ortan (ypoBeHb)

[Tnanupyemble pe3ynabTaThl

Kputepuu onieHnBaHus pe3yabTaTOB 00yUEHHs

OCBOCHHUS o0OydeHus 3auTeHo He 3aureno
KOMIETEHIINU (mokasarenu TOCTHKCHUS
3a/IaHHOTO YPOBHSI OCBOCHHSI
KOMITETCHITHI)
[IepBsIii 3Tan 3HaTh! 3HAET COCTaBIATh He 3Haer cocraBisaTh
(ypoBeHb) CocTaBnATh MaTeMaTUYECKyI0 | MaTeMaTUYECKYIO MaTeMaTHYECKYIO
MOJIEIIb TEXHOJIOTHYECKOTO | MOJIEIb MOJIEJb
mpoiecca € BBICNIEHUEM | TEXHOJIOTMYECKOTO TEXHOJIOTHYECKOT0
MEePEMEHHBIX ONTUMHU3AINHY, mpoliecca ¢ BbIJICICHUEM | MpoIlecca C
MEPEMEHHBIX BbIJIETICHUEM
ONTUMU3ALINH; MePEMEHHBIX
ONTUMHU3AIINH;
Bropoii 3tan YMers: YMeer NpuMeHsThH He ymeer npumensaTs
(ypoBeHb) [TpuMeHSTh METOIBI METOIbI METO/IbI
BBIYHMCIIUTEIbHOM MaTEMAaTUKU | BBIYMCIUTEIbHON BBIYUCIIUTEIIbHOU
U MaTeMaTUYeCKOU MaTEeMaTHKU U MaTEeMaTHKU 1
CTATUCTUKHU ISl PELLICHUS MaTeMaTU4ECKON MaTeMaTU4ECKON

KOHKPETHBIX 3aJ1ay pacyeTa,
MIPOEKTUPOBAHUS,
MOJIETTUPOBAHUS,
UACHTU(DHUKAIINY TApaMETPOB H
ONTHUMM3ALMH TTPOLIECCOB
XUMHUYECKON TEXHOJIOTHH.

CTATUCTHKH IS
pelIeHrs KOHKPETHBIX
3aJ1a4 pacyera,
MIPOEKTHPOBAHMS,
MOJICTTUPOBAHUS,
UICHTH(DUKAITUT
MapaMeTpoB U
ONTUMHU3AINH MTPOLIECCOB
XHUMHYCCKOHU

CTATUCTHKH IS
pelIeHrs KOHKPETHBIX
3aJ1a4 pacyera,
MIPOEKTHPOBAHUS,
MOJICTTUPOBAHUS,
UICHTH(DUKAITIT
apaMeTpoB U
OIITUMHU3ALINU
TPOIIECCOB




OINITUMHU3AINHU ITPU

MOACIIMPOBAHUA U

TEXHOJIOTHH. XAMUYECKOU
TCXHOJIOI'N.
Tpetuii aTan Bnanets: Bnaneet HaBRIKAMU He Bnageet HaBrIKaMU
(ypoBeHb) HasrIlkaMu HCIIOJIL30BaHMS HCIIOIL30BaHUSA HCIIOIL30BaHUSA
METOAaMHU MO,Z[G.HI/IpOBaHI/I}I nu MeToAaMu MeToAaMu

MOACIIMPOBAHUA U

IPOCKTUPOBAHUU ONITUMH3ALMHU TIPU ONITUMH3ALMHU TIPU
o0opynoBaHus B 001aCTH MPOEKTHPOBAHNHU MPOEKTHPOBAHNU
MaTepuaioBEICHUS. o0opyaoBaHus B 006JacTu | 000pyIOBaHUS B
MaTepuaIOBEICHHUS. oOJactu
MaTepHaIOBEICHHS.

KpI/ITepI/ISIMI/I OLICHHUBAHUA SABJIAIOTCA GaJIJIBI, KOTOPBIC BBICTABJIAIOTCS IPCIIOAABATCICM 3a

BUIBI

JeATeabHOCTH  (OIICHOYHBIE CPEACTBA) IO MTOraM HM3Yy4eHus Moayiedl (pasmernoB

JUCIUTUTHHBI), TICPCUUCIICHHBIX B PEHTUHT-TUTAHE TUCIUILTUHBI (0/151 9K3aMeHa . TEKYIUi KOHTPOJIb
— makcumyM 40 GamioB; pyOeKHBIN KOHTPOJIh — MakcumMyM 30 0aioB, MOOMPUTEIbHBIE 0alTbl —
makcumyM 10; 05 3auema: TeKyuii KOHTpoJIb — MakcuMyM 50 GaysioB; pyOeKHBIH KOHTPOIb —
makcumyM 50 6aiioB, moompuTenbHbie 0amibl —Makcumym 10).
0714 3auema
3auteHo —oT 60 10 90 peiiTrHroBEIX 0a/UTOB (BKIHOYast 10 MOOMPUTENBHBIX 0aJIOB),

He 3auTeHo —oT 0 10 59 peHTHHTOBBIX OAJIOB).

4.2. TunoBble KOHTPOJIbHbIE 32/1aHUS WM HHbIe MATePHAJIbI, He00X0AMMbIe [JIs1 OLEHKHU
3HAHMIii, YMEHHUI1, HABBIKOB U OMNBITA JeATeJIbHOCTH, XaPAKTEPU3YIOIIUX 3TANBI
¢dopmupoBaHusi KOMIIETEHUMH B Mpolecce 0CBOEHUsI 00Pa30BaTeIbLHON IPOrPaMMBbI.
MeToauyeckne MaTepuaJibl, onpeae/sone NPpoueypbl OllecHNBAHUS 3HAHUI, YMEHUI,
HABBIKOB M OINBITA 1eITEJbHOCTH, XapAKTEPU3YIOLIUX 3TANbI GOPMUPOBAHUS
KOMIIeTEeHIM I

OTtanel
OCBOCHUA

Pesynbrarel o0ydeHus

Kommerenmus

OueHOYHbIE CPEACTBA

141 sran

3Hanus

Mertonpl pazpaboTKu
MaTeMaTUYeCKUX MOJeIIeH
MIPOIIECCOB B PA3JIMUHBIX THUITAX
anmnaparos.

[1K-3

Pedepar

CoBpeMEHHBIE METOIbI
uacHTH()UKAITIN MOJIeNiel U
MIPOBEPKHU UX aJICKBATHOCTH.

[1K-3

Komnoksuym

CocraBisiTh MaTCMaTU4YCCKYIO
MOACIb TEXHOJIOTHYECKOI'O
nmpomnecca € BbIACJICHUCM
IECPEMECHHBIX ONITUMHU3AINH,

[K-7

2-# 3ran

YMmenusa

CocraBisiTh MaTCMaTUYCCKYIO
MOACIb TEXHOJIOTHYECKOT'O
rnmpomnecca € BbIACJICHUCM
IEPEMECHHBIX ONITUMHU3ALUH,

[K-3

IIpakTueckas —
MpOeKTHas pabora




CocTaBisiTb MATEMATHYECKYIO [1K-3 [IpoekTt
MOJIeTh TEXHOJIOTUIECKOTO
mpolecca ¢ BblIeIEHUEM
MEPEMEHHBIX ONITHUMU3AIINH;
PeanuzoBaTte MaremaTuueckue [IK-7 Pedepar
pelIeHHs Ha OCHOBE MOCTPOEHHBIX
Mozenel Ha OBM
3-ii aTan [IpuMeHATh METOIBI [1K-3 Konnoxksuym
BBIUMCIUTEIFHON MaTeMaTUKU U
Bnanets MaTeMaTUYECKON CTaTUCTUKHU UL
HaBBIKaMU pelIeHNs] KOHKPETHBIX 3a7a4
pacuera, MpOeKTUPOBAHUS,
MOJICTTUPOBAHUS, HICHTU(PUKALIUN
napaMeTpoB U ONTUMU3ALNH
MPOLECCOB XUMUYECKOU
TEXHOJIOTHH.
Merogamu nocTpoeHust IK-3 [TpakTuueckas pabora
MaTeMaTHYeCKON MOJEIH TUIIOBBIX
po(hecCHOHANBHBIX 337124 U
MHTEPIPETALMU MTOJTY4YEHHBIX
pE3yJIbTATOB.
Hapikamu paGoTh B [1K-7 KontponbHas padota
IIPOrPaMMHBIX NIPOAYKTAX, Tect
MO3BOJIAIONINX PEeIIaTh 33aa4n
MOJICTTUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB.
IIpuMepHBIH NepedYeHb OLEHOYHBIX CPEACTB
HanmenoBan
Hue Tpencrapnenue MeTtoabl OlIEHKU
Ne XapakTepucTruka OI[leHOYHOTO CPE/ICTBA OLIEHOYHOI'O
OLICHOYHOT'O pe3yNIbTaToB
cpeacta B POC
CpeacTBa
CoBMecTHasi  JIATENBHOCTh  TPYIIIBI
00ydJaloIUXCs © TPEnojaBaTeNis O]
Oraer  poYIPABICHUEM TMPEMONABATENsS C HETbIO Tema (mpoGitema),
Sonaropy [PCLICHH y4eOHBIX U NPOQPECCHOHATBHO- | KOHLEMHIIHS, POJIN banpHo
1 f1abopatop OpPUEHTUPOBAHHBIX 33]a4 IIyTEeM UTPOBOTO U O’KUJAEeMBbIil pelTHHrOBast
;;h;aHHHM MOJICIIUPOBAHMS pealbHOW MPOOIEMHOM pe3yJbTaT 1o cucrema
cutyauuu. [103BoJIsIET OllEHUBATh YMEHHE KaXJ0u urpe
QHATM3UPOBATh H  pEIIaTh THUIIHYHBIC
npoQeCCHOHAIbHBIC 3a/1a4H.
CpencTBO KOHTPOJIS YCBOCHHS y4eOHOTO Bormpocs o banbno
2 KosokBuymMMaTepraia TeMbl, pasjeia WK pa3ieioB | TeMmam/pasienam peiiTHHroBas
MUCITUIUIMHBI,  OPTaHW30BaHHOE  KakK JUCIUTUTAHBI cuUcTemMa
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yaeOHOEe 3aHsITHE B BHJE COOECeIOBaHUS
Hpenoz[aBaTen;I C O6y‘IaIOH_II/IMI/IC$I.

Pemenue
KOHTPOJIbHBI
X 3aJa4

Pa3nnyaroT 3aa4yd U 3aaHUS.

a) PENPOTyKTHBHOTO YPOBHS,
MO3BOJISIONINE OLIEHHBATH u
MUarHOCTHPOBATh 3HaHUE (HAKTUYECKOTO
Marepuasa (6azoBBIC MOHSATHS,
QITOPUTMBI, (DAKThI) U YMEHUE TPABUIBHO
MCIIOJIb30BATh CIEIUAIbHBIE TEPMUHBI U
MOHSTHSI, Y3HABaHWE OOBEKTOB W3YYCHUS
B paMKax OIpeleJeHHOro  pasfelna
TUCITUTLTAHBI;

0) PEKOHCTPYKTUBHOTO YpOBHS,
MO3BOJISFOIIINE OIICHUBATH u
TMarHOCTHUPOBATh YMEHHUS
CUHTE3UPOBATH, aAHATU3UPOBATH,
0000111aTh dbakTHIeCcKui u
TEOPETUYECKUN MaTepHall c
dbopMynupoBaHrEeM KOHKPETHBIX
BHIBOJIOB, YCTAHOBJICHHEM IPHUYUHHO-
CIICICTBEHHLIX CBA3EH,

B) TBOPYECKOIO YPOBHS, TO3BOJISIFOIINE
OLICHUBATh W JUArHOCTHPOBATh YMEHUS,
WHTETPUPOBATh  3HAHUSA  PaA3IUYHBIX
obJacTei, apryMEHTHPOBATh
COOCTBEHHYIO TOUKY 3pEHHUSI.

Komruiekr
Pa3HOYPOBHEBBIX
3a71a4 ¥ 3aJaHui

IKCTIEPTHBIN /
3JIEKTPOHHBIN

Tect

CpencTBo,  TO3BOJIAIOIIEE  OLCHUTH
YPOBEHb 3HAHMK OOydYalOUIErocs IMyTeM
BHIOOpA WM OJHOTO W3 HECKOJBKUX
BApPUAHTOB OTBCTOB Ha MMOCTaBJICHHBLIHN
BONpoc.  B0O3MOXHO  WCIOJB30BaHUE

TECTOBBIX BOIIPOCOB,
HpeyCMaTPUBAIOIINX BBOJI
00yJaromumcs KOPOTKOTO U

OJHO3HAYHOI'O OTBETA Ha IMOCTaBJICHHBIN

BOITPOC.

TectoBbIe 3a1aHUs

AKCIEPTHBIN /
AJIEKTPOHHBIN
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BOIpPOCHI K KOJUIOKBUYMY U 3a4€Ty
KOJJIOKBUYM 1

1 ITonsiTust Mozeny U aHanoruu. Tumsl Mojenel U BUIbI MOJETUPOBAHUS.
2. Ousnyeckoe M MaTeMaTH4eckoe MojeinupoBaHue. [[0CTOMHCTBA M HEIOCTAaTKU
METOJOB.
3. Buemmnme cBszu cuctembl. ®Daktopsl. KoHTposmpyembie (peryaupyemsle,
HEeperyJIupyeMble) W HEKOHTpOJUpyeMmble  BXOAbl.  OTkimku.  [IpudnHbI
HEKOHTposupyeMocTH (paxtopos. Lllym.
4. DTanel NOCTPOEHUSI MATEMATHYECKOW MOJIETTN XUMUKO-TEXHOJIOTUYECKUX CHCTEM.
Crnioco06sI coctaBnenust matemarnueckoro onucanust X TI1.
5. [lonsATre cinydalilHOM BEMMYMHBI U €€ XapakTepucTuku. BepostHocTs. [loHsTHE O
JUCKPETHBIX W HENPEPBIBHBIX CIIyYailHbIX BEJIWYMHAX. 3AKOHBI PACIPEICICHUS
CIIy4alHOW BEJIUYUHBL.
6. JuddepeHumnanbuas ¥ WHTErpanbHas (YHKIUW pacupeaeicHus (IUIOTHOCTh
BEPOSTHOCTH) CIIy4aliHOH BeNW4YWHBL. HOpMalbHBIA 3aKOH  pacupeaeieHHUs
CIy4aillHOW BEIUYHUHBI U €70 NTapaMeTpPHI.
7. T'enepasibHasi COBOKYMHOCTb, BblOOpka. CraTuctuueckue oueHku. I[IpoBepka
CTaTUCTUYECKUX runote3. Kpurepuit uckioueHus rpyooii onmoxu.
8. Hynb u anbrepHatuBHas runore3bl. OMIMOKY MEpBOrO U BTOPOro poja. YpOBEHb
3HaUUMOCTU. CpaBHEHUE JBYX BBIOOPOYHBIX CpPEAHMX 3HAYEHUH Cily4yalHOM
BEJIMYMHEL. [[poBEpKa OTHOPOIHOCTH JUCIIEPCUN.
9. IlpoBepka TrHUIOTE3bI O HOPMAIBHOCTH 3aKOHA pACHpEeICHUs ClaydailHON
BEJINYUHBL.
10. DOkcnepuMEHTANbHO-CTATUCTHUECKUE  METOAbl  MOCTPOEHUS  MOJEJeH.
Knaccudukanuss  SKCIEpUMEHTaIbHO-CTATUCTUYECKUX  METOAOB  MOCTPOCHHS
MOJENEN. YPaBHEHHUE PErPECCUM.
11. IlonsTtre «yepHoro simuka». CTaTUCTUYECKUE MOJIEIM HAa OCHOBE MacCHUBHOTO
AKCHEpUMEHTA. JIOCTOMHCTBA U HEIOCTATKU MTACCUBHOTO SKCIIEPUMEHTA.
12. Koppensitust ciaydaHbIX BeJIMYUH. BeIOOpOUHBIM KOAGOUIIMEHT KOppemsiuu,
IIPOBEPKA €r0 3HAUMMOCTH. KOppeaIMOHHOE OTHOLLIEHUE U €r0 CBOMCTBA.
13. CraTtuctuyeckue MOJENIM B BHUJE JUHEHWHBIX MOJIMHOMOB. MeToJ HaMMEHBIINX
KBaJpaToB [l JIMHEWHOTO YypaBHEHHs perpeccuu. CucreMa HOPMaJIbHBIX
YPaBHECHUU.
14. MeTo HaMMEHBIIUX KBAaApaTOB MPH JIMHEWHOW CBSI3M MEXIY N-EPEMEHHBIMHU.
Cucrema HOpMaJIbHBIX YPABHEHHI U €€ PEIICHHE B MATPUYHOM BUJIE.
15. IlpoBepka rumnoTe3 0 3HAYUMOCTU KOIDPHUIIMEHTOB U aJ€KBATHOCTH ypaBHEHUS
perpeccuu, NOCTPOEHHOTO MO JaHHBIM ITACCUBHOTO 3KCIIEPUMEHTA.
16. [locTpoenne MaTpullbl TUIAHUPOBAHUA MPH TMOITHO(DAKTOPHOM IKCHEPUMEHTE
(II®3) B xOmMPOBAaHHBIX M HE KOJMPOBAHHBIX BednuuMHaX. HyrneBodt ypoOBEHb.
HNutepBan BapbpupoBaHus. 17. Pacuer ko3(pPUIIMEHTOB M CTAaTUCTUYECKUM aHAIN3
YpaBHEHUSI PErpeccuu, MOJYYEHHOIO IMpPH MCHOJb30BaHUM MOJHOTO (aKTOPHOTO
DKCIEPUMEHTA.
18. JlpoOHbiii  dakTOpHBIA  ASKCHEepuUMEHT. ['eHepupyroliee COOTHOIICHHE,
ONPENEIISIIOIUNA KOHTPACT.
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KOJIJIOKBUYM2
19. Pacuet k03(pdULIMEHTOB MOJUHOMA MOJTYYEHHOTO TIPU UCTOIB30BAHUU APOOHOTO
(baKkTOpHOrO SKCHEpUMEHTa, MpoBepKa WX 3HauMMocTd. [IpoBepka anekBaTHOCTU
CTaTUCTUYECKON MOJIEIH.
20. IInanbr BTOporo mopsiaka. LleHTpanbHbIE POTOTAOENIBHBIA KOMITO3UITMOHHBIM
wian (LUKPIT). Pacuer xoaddunuento mommuoma mus [IKPII. Cratuctuueckwmii
aHanu3 ypaBHeHusa perpeccun s LIKPII.
21.MaremaTu4eckoe MOJIETUPOBAHUE TUAPOAUHAMUYECKON CTPYKTYpPBI OJTHO(A3HBIX
IMOTOKOB. THUIIOBEIE MOJEH.
22. DKCIIepUMEHTAIbHOE HM3YyYEHHE paclpeesieHns] YacTHIl MOTOKa BO BPEMEHH.
WUuterpanbHas u  auddepeHunanbHas  (QYHKIMM  pacOpelesieHuss BpPEMEHH
npeObIBaHMs 3JIEMEHTOB MOTOKA.
23. Mogenp uaeansHoro nepeMemuBanus. Juddepenimansnoe ypaBHeHHE MOJEIN
UJICAIbHOTO MepEMELITUBAHUS .
24. Monenbs uaeanbHOro BbiTecHeHMs. J(uddepeHnnanbHoe ypaBHEHHE MOJICIH
UJICAIbHOT'O BHITECHEHUS.
25. TlonsiTHe KOHBEKTUBHOM M MoOJIeKyJsipHOW auddy3un. OmHonapaMmeTpuyueckas
nuddy3uoHHas MOCIb.
26. Slueeunas Moa€enb.
27. OntuMu3zanus XUMHKO-TEXHOJIOTHYECKUX TmpoueccoB. DopmynupoBKa 3agadu
ontuMuszannu. Kpurepuit onTuManbHOCTH. Y IIPABIIAIOLIME ITAPAMETPBI.
28. Drampl pemnieHus ONTHUMH3AIUOHHBIX 3a7ad. MeToabpl ONTUMHU3AINN XHUMHKO-
TEXHOJIOTHYECKUX MpoIieccoB. ONTUMH3AIUS aHATUTUIECKIM METOOM.
29. OnTtuMu3anus XMMHUKO-TEXHOJOTMYECKHUX MPOIECCOB METOAOM JIMHEHHOTO
IpOrpaMMHUPOBAaHUA. 3aJauydl JHMHEWHOTO MPOrpPaMMUPOBAHMS. TPAHCIOPTHAs, O
CMeECsIX.
30. Ilouck ontuMyma 4YMCIEHHBIMU MeTojnaMu. Meton mepebopa, CKaHHUpPOBaHUS,
CIly4YaliHbIA MOUCK.
31. Meroasl HampaBiEHHOTO TMOUCKA onTuMyma. OnTtuMuzanus XUMHKO-
TEXHOJIOTUYECKHX MPOLIECCOB METOAAaMU IUXOTOMHH U MOKOOPIMHATHOTO CITyCKa.
32. OnTuMu3alus XUMUKO-TEXHOJIOTMYECKUX MPOIIECCOB METOJIOM T'PaUEHTA.
33.Tlouck onTUMyMa METOJJOM CUMILIEKCOB.
34.DxcnepuMeHTaIbHbIN TOUCK onTuMyMa. Meton ["aycca-3aiiaens.
35. OnTumMu3anms XUMHKO-TEXHOJIOTHIECKUX MPOIECCOB MeTOI0M bokca-Yuscona.
36. IlnanupoBanue skcnepuMenta no Mmeronuke llledde nias ommcanus cBoiicTB
MHOTOKOMIIOHEHTHBIX ~cMeceil. OmnucaHue 3aBUCHMOCTH COCTaB—CBOMCTBO C
UCHIONIb30BaHuEeM mnpuBeaeHHbIX mnonmuHomoB llledde. I[IpoBepka amexBaTHOCTU
MOJYYEHHBIX MOJEIICH.
37. IlnanupoBanue skcnepuMmeHTa mno wmetoguke lllepde mnpu wuccregoBanuu
JIOKaJbHBIX YYACTKOB IMarpaMM COCTaB—CBOMCTBO.
38. PemieHue KOMIOPOMHUCCHBIX ONTHUMH3ALMOHHBIX 337ad B XHMMHUYECKOU
TEXHOJIOTUM C MCHOJIb30BaHUEM (DYHKIMH kenaTeabHocTh. O000IIeHHAss U YacTHAs
byHkuuu xkenatenbHocTU. [IpeoOpazoBaHne OTKIMKOB B IIKAY JKEIaTEIbHOCTH.
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Kputepuu ouenku (B 6a/1ax) (I0DKHBI CTPOrO COOTBETCTBOBATh PEHTHHT IUTaHY 110 MaKC. U
MHH. KOJIY. 0aJIJIOB ¥ TOJIBKO JUIS T€X, KTO YYHUTCS C UCTIOIb30BAaHUEM MOJIYIbHO-PEHTHHIOBON
cHCTeMbI O0yUYCHHUS M OLICHKHU YCIIEBAEMOCTH CTYJCHTOB):

20 0amIoB BBICTABIACTCS CTYIEHTY, eciiu oTBeTHI Ha 80-100%Bompocor

15 OGamioB BBICTABIAETCS CTYACHTY, eciu oTBeTHI Ha 60-70%BomnpocoB
10 OGamtoB BBICTABISAETCS CTYACHTY, eciu oTBeTHII Ha 50%BompocoB
5-606a710B BBICTaBISAETCS CTYACHTY, oTBeTHII Ha 30%BOIpOCOB

Cnucok NpUMepHBIX TeM pedepaToB

1)

OcHOBBI MOJIETUPOBaHUS. THUITBI MOAETUPOBAHUS;

MatemaTrueckoe MOJEIUPOBaHHE.

KomnsrorepHoe MoenupoBaHie 00beKTOB,;

CpaBHuUTeNbHAS XapaKTEPUCTUKA MOJIEIIEH;

O630p npuknagHoro [10, ucnoap3yemMoro A MOCTPOSHUS MOAETIEH.
Mup TpexmMepHBIX MOJETEH;

CoBpemennsbie pegakTopsl 3D —rpaduku.

Kputepuu onenku (B 6a//1ax) (I0DKHBI CTPOrO COOTBETCTBOBATh PEHTHHT IUTaHY 110 MaKC. U
MHH. KOJIY. 0aJIJIOB ¥ TOJIBKO JUIS T€X, KTO YYHUTCS C UCTIOIH30BAHUEM MOJIYIBHO-PEHTHHIOBON
cHCTeMbI O0y4YECHHUS M OLICHKHU YCIIEBAEMOCTH CTYJCHTOB):

- 106amnoB BBICTABIISIETCS CTYJEHTY, eciii packpbul Temy Ha 80-100%

- 8-96aI0B BBICTABIIACTCS CTYACHTY, €CIU pacKkpsll Temy Ha 60-70%;
- 6-706aT0B BBICTABISICTCS CTY/ACHTY, €CIIH packpbul Temy Ha 50%;
- 4-50a10B BBICTABIISACTCS CTYACHTY, €Clu packpsll Temy Ha 30%.

4.3. Peimunz-nnan OucyuniumHbl
(npu neoboxooumocmu)

PeliTuHr—I11aH TUCIMIUIMHBI TTPE/ICTABIICH B MPUJIOKECHUH 2.
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5. YueOHO-MeTOANYECKOE U HH(POPMALIMOHHOE 00ecneYeHne M CIUIIJIMHbI

5.1.1lepeyeHb OCHOBHOI W IOTOJHUTEIbHON y4eOHOM JINTepaTyphbl, HeOOXOANMOM 1JIs1
OCBOCHMS THCIHMIIIHHBI

OcHoBHas1 JiuTEparTypa:

1. 3akreiim, A.FO. OOmas XuMHUYeCKasi TEXHOJIOTHS. BBEJICHHE B MOJICITUPOBAHUE XHUMHUKO-
TEXHOJOTUYECKUX MpolieccoB . yueOHoe mocobue / A.lO. 3akreiim. - 3¢ u3a., nepepab. u jor. -
Mockaa : Jloroc, 2012. - 304. - (HoBas ynuBepcuterckas oubanoreka). - ISBN 978-98704-471-1
; To ke [Dnekrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=84988

2. lanmmos, H.H. MaremaTtrueckoe MoaenupoBanue : yueonoe nocobue / H.H. [lanumios ;
MunuctepcTBo 00pa3oBanust U Hayku Poccuiickoit ®enepanuu, DenepalbHOe TOCYAapCTBEHHOE
Or0/KETHOE  00pa3oBaTeIbHOE  YUPEKIEHHWE BBICHIETO  MPOGECCHOHATHHOTO  0Opa30BaHUS
«KemepoBckuil ToCy1apCTBEHHBIN yHUBEpcUTeT». - KemepoBo | KeMepoBckuil rocynapCTBEHHBIN
yuuBepcutet, 2014. - 98c. - ISBN 978-5-8353-1633-5T0 ke [Daexrponnsiii pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=278827

3. Benukosa, H.A. MaTtemarnueckoe MojenupoBanue : yaeonoe mocoodue / H.A. bennkosa,
B.B.T'openoBa, O.B.IOcynoBa. - MockBa : Camapckuil TrocyaapCTBEHHBIM apXHUTEKTYypHO-
ctpoutenbHblii  yauBepcurer, 2009. - Y. 2. - 66 c. - ISBN 978-5-9585-0359-9 To xe
[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=144941

4. 3axapos, H0.B. Marematuueckoe MOAECTUPOBAHHE TEXHOJIOTUYECKUX CHCTEM . yueOHOe
nocobue / FO.B.3axapoB ; ITOBOJDKCKHI TOCYAapCTBEHHBIH TEXHOJOTHYECKHH YHHBEPCHTET. -
Womkap-Ona : III'TY, 2015. - 84c. : un. - bu6muorp.: c. 81. - ISBN 978-5-8158-1501-8Tp xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=477400

JonoHuTeILHAS JJUTEpPATypa:

1. ManukoB, P.®. OCHOBBI MaTeMaTH4Ye€CKOTO MOJCIUPOBAHUS . ydeOHOE TocoOue s
By30B / P.®. Manukos. - Mocksa : ['opsiuas nmunus - Tenekom, 2010. - 366. : wi. - bubmumorp.: c.
331-337. - ISBN 978-5-9912-0123-0 ;To xe [Dnektponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=253550

2. Maremarudeckoe mojenupoBanue. [Ipaktukym : ydebHoe mocobme / JI.A. Kopoboga,
10.B. byraes, C.H. YepnsieBa, }0.A. CadonoBa ; Hayd. pen. JI.LA. Kopobosa ; MunucrepcTBo
obpazoBanusi u Hayku P®, BopoHeXCKHII TOCYIapCTBEHHBIH YHUBEPCUTET WH)KCHEPHBIX
TeXHOJIOTM. - BopoHexx | DBOpOHEXKCKUH TOCYHapCTBEHHBIM YHUBEPCUTET HWHKEHEPHBIX
texnosoruit, 2017. - 113. : Tabu., rpad., wi. - bubmmorp. B kH. - ISBN 978-5-00032-247-5T 0
xe [DnexTponnsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=482006

5.2.11epeyennb pecypcoB HH(POPMALMOHHO-TETEKOMMYHUKAIIMOHHOMH ceTH «HTepHET» U
NMPOrpaMMHOI0 ofecrneyeHusi, HeOOXOTMMBIX /IJIsl 0CBOEHHS THCIIUIIHHbI
1.Vyeonnii Kommiekt Komnac-3D V13 na 50 mect. IlpoekTupoBaHue M KOHCTPYHpPOBAHUE B

MAaIIUHOCTp. (THIIeH3HUs)

2. IIpasa na nporpammy st OBM Office Standard 2013 Russian OLP NL AcademicEditio

3. VYuebOnbiii Kowmmiekr mnporpammuoro oOecrneyenus PacdyeTHo-uH(pOpMalMOHHAs CUCTEMA
DNeKTpOoHHBIN cipaBouyHUK KoHCTpyKTOpa, penaknus 3 Ha SO MecT, TUIEeH3HS.

4. www.moodle.bashedu.ru

5. «Dnekrponnas oubimoreka bamlV» http://www.bashlib.ru/echitzal/

6. DBC «YHuuBepcurerckas Oubnmuoreka onnaita» http://www.bashlib.ru/echitzal/

7. ObC «JIAHb» http://www.bashlib.ru/echitzal/
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6. MaTtepuajbHO-TeXHHYECKas 0a3a, HEOOXOAMMAas JIJIA OCYLIEeCTBJIEHUSA

06p330BaTeJIBHOF0 nmpounecca mo TMCuMIlIinHe

HaunMeHoBaHHe cIeHAJIbHBIX®
noMelleHuil ¥ moMeleHuil 1Jis
€CaMOCTOSITEJILHOH padoThI

OcCHAaIEeHHOCTH CNEeNHAJIbHBIX
noMelleHuil ¥ moMeleHuii 1is
CaMOCTOSITEJILHOH padoThI

IlepeyeHb JIMLEH3HOHHOTO
NMPOrpaMMHOI0 o0ecrnievyeHus.
PexBu3uThHI
MOATBeEP:KAAIOLIEr0
JOKYMEHTAa

1. yuebHaa  ayoumopusa 01
npOBeOeHUsT 3AHAMUI CEMUHAPCKO20
muna. ayauropus Ne 403 (YueOHbIi
Kopmyc, yia.Munraxesa, a. 100)

2. yuebnaa  ayoumopus  0naa
npoeedenus 1aboOpamopHuIX padbom.
aymuropust  Ne 403. (VueOnbIit
kopmyc, yia.Munraxesa, a. 100)

3. yuebnaa  ayoumopus  0naa
nposedenus 2pynnogsix u
UHOUBUOYATILHBIX KOHCYIbmayuii.
ayauropus  Ne 402 (VueOnsiit
Kopmyc, yia. Munraxesa, a. 100),
ayauropus  Ne 403 (VueOnsiit
Kopmyc, yia.Munraxesa, a. 100)

4. yuebnaa  ayoumopus 01
meKyuiezo KORmpos u
RPOMEINCYMOUnoil ammecmayuu.
ayauTopus Ne 402 (VueOnsrit
Kopmyc, yia. Munraxesa, ja. 100),
ayauropuss  Ne 403 (VueOnsiit
Kopiyc, yia.Munraxesa, 1. 100)

5. nomewenus ons
CamMocmosmenvHou pabomot.
YMTANBHBIN 3a, Oubanoreka ([I1aBHbIM
Kopryc, yi. 3aku Bamumu, g 32),
6ubmmoTeka (VueOnbrit
Kopmyc, yia.Munraxkesa, 1. 100).

6. nomeujenue O0n31 XpaHenHus u
odcnyscueanusn yueonozo
ooopyoosanusn. aynutopus Ne 309
(YueOubIii KOpmycC,ys. MuHraxesa, I.
100)

Aynutopus Ne 403
Y4eOHnass MeOenb, y4eOHO-HATIISTHBIC
mocoous, IIOCKa, MepCOHANTbHBIE
KOMITBIOTEPHI — 2410T.

Ayantopust Ne 402
YuebHas MebOenb, y4eOHO-HATIISIHEIC
mocoous, 10cKa

Ayantopusi 30%

YuebHast Mebenb, cTeIuax, Habop
HHCTPYMEHTOB, MYJIbTUMETP,
HHAWKATPHAS OTBEPTKA
Yuranabublii 3a(I1aBHbIH KOpITyC,
yi.3aku Banuau, 1. 32)
Y4ebHnass MeOenb, y4eOHO-HATIISTHBIC
mocoOusi, CTCHI 1O  MOKAPHOU
0e301acHOCTH, MOHOOJIOKH
CTaluuoHapHele — 5 mr, mpuntep — 1

mrT., ckanep — 1.

Bubaunorexa (I naBHbiil KOpryc,
yn.3aku Banuau, 1. 32)
Y4eOHass MeOenb, y4eOHO-HATIISTHBIC
MocoOusi, CTeHJ TIO0  MOXKapHOU
0€30I1aCHOCTH, MOHOOJIOKH
crarmoHapHsie — 41T, ckaHep — 1.
Bubanorexa(YueOHbIil KOpIIyc, yiI.
Mumnraxesa, 1. 100
YuebHass MeOenb, y4eOHO-HAIIISIHEIC

rmocoous,
PentiumG2130/86/5006/21,5"/Kn/m
BIIIb

1. Windows 8 Russian.

Windows Professional Upgrade.

[¢)

Iorosop Ne 104 or 17.16.2013
r. Jlutien3uu — 6eccpoUHbIe.
2. MicrosoftOfficeStandart 201
Russian. Toroeop Ne 114 ot
12.11.2014 r. Jluuensun —
OeccpoyHEIC.

3. CucremMa [EHTPAITU30BAHHOTO
tectupoBanus baml'V (Moodle)
GNUGeneralPublicLicense

w
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MHWHOBPHAYKHU POCCHUU

[Tpunoxenune Ne 1

®I'BOY BO «BAILIKMPCKUI TOCYJAPCTBEHHBI YHUBEPCUTET»

VHXXEHEPHBIA ®AKYJIBTET

COJIEP)KAHUE PABOYEM ITPOT' PAMMBI

JUCLHMITIIMHBI «OCHOBEI MOACITUPOBAHNS W ONTHMH3AIINY MaTCPHAIOB M TEXHOJIOTHYSCKHIX

IIpoLECCCOB» Ha Z CCMECTP
odyHasa

Bun paéorsl

O0BbeM JUCHUTIINHBI

O6mas Tpynoemkocts auciuinael (3ET / gacoB) 4/144

YueOHBIX YaCOB Ha KOHTAKTHYIO PabOTy ¢ MpernojgaBaTeieM: 54,2
JIEKINI 18
NPaKTUYECKIX/ CEMHUHAPCKUX 36
J1a00paTOPHBIX -
apyrux (CpymmoBast, HHINBHIyalbHas KOHCYJIbTAIUS ¥ UHBIC BUIbI

y4eOHOM JeATENHHOCTH, IPEAYyCMAaTPUBAIOIINE pa00Ty 00YUJaIOIIUXCS C

npenogasarenaem) (DKP) 0,2

VYueOHBIX YaCOB Ha CAMOCTOATENIbHYI0 paboTy ooyuaronuxcs (CP) 89,8

VY4eOHBIX YacOB HA MOJTOTOBKY K
sk3ameny/3auery/muddepernmpoannomy 3auety (KonTposs)

dopMa KOHTpPOJIA:
3a4eT___{ ceMecTp
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®dopma TEeKyIIEero

dopma H3ydeHHUsT MaTePUAIIOB. JICKITUH, OCHOBHAS I KOHTPOJIS

NPAaKTUYCCKHUE 3aHATHS, CCMUHAPCKHE 3aHATHS, 3agaHus 1o YCIIEBAEMOCTH

Ne nmabopaTopHbIe pabOThI, CAMOCTOSITEIIbHAS AOTOTHITEIbHAA CaMOCTOATENILHOM (KOTIIOKBHYMBI,
Tema u conmepxanue ' JUTEepaTypa,
n/n paboTa u TPyJ0EMKOCTh (B yacax) pabote KOHTPOJIbHBIC
peKOMeHIyeMast CTyICHTaM CTyIeHTOB paboTs,
(Homepa U3 crrcka)

KOMITBIOTEPHBIC

JIK ITP/CEM JIP CP TECTHI ¥ T.IL.)

1 2 3 4 5 6 7 8 9

1. | Tema 1. BBeneunne. 2 4 10 1,2,3,4 3amaun KommokBuywMm,
Hctopus pa3Butws, KOMITbIOTCPHBIC
COCTOSIHHE M 3aJja4i TECTBI
MO/ICITUPOBAHUS
XHUMHKO-

TEXHOJIOTHYECKUX
nponeccoB. OCHOBHBIE
MOHSATHUS ¥ IPUHIIUIIBI
MOJICTTUPOBAHUS.
du3nyueckoe u
MaTeMaTH4YeCKOe
MOJEJIMPOBAHUE. DTaIbl
MOJICTTUPOBAHUS.
MoaenupoBaHue Kak
OCHOBA ONTUMH3AIINU
TEXHOJIOTHYECKUX
ITPOIIECCOB.

2. | Tema 2. dusznyeckoe 2 4 10 1,2,3,4 3anaun Komnoksuywm,
MO/IeJIHPOBaHUE. KOMITBIOTEPHBIC
ITogoOHEIE IBICHNS, TECTHI
TCOMETPHUYECKOE H
¢busnueckoe mogodue.

Teopust mogobust Kak
armapar




MOJICTTUPOBAHHS.
Kputepuu nomobus,
KpUTEpHUAIbHBIE
ypaBHeHus. Meton
aHau3a pa3MEepHOCTEH.
Mertoa aHAJIOTHH.
Hcmons3oBanns
¢duznveckoro
MOJICTTUPOBAHMS TSI
HCCIEN0BaHUI 00BEKTOB
M MacIITaOHOIO
repexoaa OT MOJEIIEH K
MPOMBIIUICHHBIM
anmnaparam.

Tema 3.

MarteMaTH4YecKOe
MoO/IeJIUPOBaHMe.
OcobeHHOCTH
HCITOJIb30BAHUS
MaTEMaTH4YECKOTO
MOJIETTUPOBAHUS B
HCCIIeJOBAaHUH
TEXHOJIOTHYSCKHIX
MPOLIECCOB. Turbl
MaTeMaTHYECCKUX
MOJIEIIEH,
aHAJTUTUYECKIE u
AKCIEPUMEHTAIBHO-
CTaTHCTHYCCKHE
monenu. CocTaBiieHUE U
ANTOPUTMU3ALMS
MaTEMaTHYECKUX
Moneiied. AJeKBaTHOCTD

10

1,2,3,4

3amaun

Komnoksuym,
KOMITbIOTEPHBIE
TECTHI
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MaTeMaTHYECKUX
Mozeneit.  CtpykTypa
IIOTOKOB B  ammapaTax

KakK OCHOBa JUIA
COCTaBJICHUS
MaTeMaTHU4YCCKUX
MOJIEIIEN. Monenu

CTPYKTYPBI OTOKOB.
Tumer

mdQepeHIranbHbIX
YpaBHEHUH,
HCIIOJIb3yEMbIE IS
oIHca- HUS
TEXHOJIOTHYCCKUX
MPOIECCOB, METOJbl HX
COCTaBJICHHS n
peLICHHUS. Metonabl
pPErpeccCuoOHHOTO u
KOPPESALMOHHOTO
aHajmn3a. Bunnl

perpeccuid, ypaBHEHUS
perpeccuil.  Kpurepun
3HAYUMOCTHU

KO3 PHUIHEHTOB

YpPaBHEHUW PpPErpeccud,

KO3 PHULIHEHTHI

koppemsinuu.  Ilepexon

0T YpaBHEHUH

perpeccun K

HaTypaJIbHOMY

MaciTaoy.

Tema 4, 10 1,2,3,4 3amaun KomnokBuywm,
MopaenupoBaHue KOMITbIOTEPHBIE
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THIIOBBIX

TEXHOJOTHYECKHX
NMPOoLECCOB "
000py10BaHMS.
Mexanngeckue
MPOLIECCHI. Mopaenu
KWHETHUKH H3MEIbUCHUS
u MEXaHUYEeCKOMU
KJIaccu(PUKaIuu.
Mogenps pacnpeneneHus
MPOAYKTOB
H3MEJIbYCHUS o

pa3MmepaM, ypaBHEHHE
KpHUBOU pacipeneseHus.
HNuddepennmranbapie
YpaBHEHUsI  JABM)KECHHUS
M3MENbYAOIINX TENl U
MaTtepuaia B
IIOMOJIBHBIX ~arperarax.
I'mppomexannyeckue
IIPOLIECCHI.
MoaenupoBanue
IIPOLIECCOB
IepeMeIINBaHus,
OCAXKJICHUS,
¢bubTpOBaHMS,
HEeHTPU(YTUPOBAHMUS.
JIByx(da3Hble TeueHUs u
ux MOJIEJINPOBAHUE.
MoaenupoBanue
JBAKEHUS TBEPBIX
4acTUIl B OCEBOM U
3aKPYYEHHOM TIOTOKaXx.

TECTHI
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TennomaccooOMEHHBIE
MIPOLIECCHI.
MaremaTudeckue
MOJICIIH MIPOLIECCOB
MepeHoca, y4eT
TUAPOANHAMUKHI
IIOTOKOB.
MoaenupoBanue
TEIJI000MEHHBIX
ammaparoB. Mognenu u
aITOPUTMBbI pacuera
MacCOOOMEHHBIX
armnaparos.

Peaktopel. Monenu
PEaKTOPOB UAECATBHOIO
BBITECHEHUS U
HACAIbHOTO CMEIICHHS.
Monenb Kackaga
PEaKTOpPOB.

D¢ dexTuBHOCTD
PEaKTOPOB.

Tema 5. OnTumuszanus
TEXHOJOTHYeCKHUX
NPOLECCOB U
000py10BaHMS.
@opmyJIMpOBKA 33134
ONTUMU3ALNH.
Kpurtepun
ONTUMU3ALNH.
OnTumMu3anoHHbIe
(bakTopsI "
orpannucHus. llemeBas

byHKIHS.

10

1,2,3,4

3amaun

KomnoxBuywm,
KOMITHIOTEPHBIC
TECTEI
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XapakTepucTuka
METOAO0B OIITUMMU3ALIUU.

Tema 6. MerToanl 10 1,2,3,4 Sagaun Komnoksuywm,
HccJie10BaHUS KOMITBIOTEPHBIC
pynxuumit TECTBI
KJIACCHYECKOro

a”HaJIu3a.

OKeTpeMyM  QYHKIUHU

OJTHOH MEPEMEHHOM,

II00ATbHBIH u

JIOKQJIBHBIN 3KCTPEMYM.

OKcTpeMyMbl  QYHKIUN

MHOTHUX  TEPEeMEHHBIX.

IIpumepsl

MCIOJIb30BaHUS

AHATUTUYECKUX

METOJIOB TUISE

ONITUMHU3AINH

MIPOLIECCOB U aIlaparoB.

Tema 7. JluHeiiHoe 10 1,2,3,4 3amaun KomnokBuywm,
NPOrpaMMHPOBaHHeE. KOMITbIOTEPHBIE
[TocranoBka 3a1a4u TECTBI
JIMHEWHOT O

MPOrpaMMUPOBAHHUSI, €€

rpadudeckoe

O0TOOpaxXKeHHe.

[IpeobpazoBanue

OTpaHUYCHUN.

OrpannueHus THMa

PaBEHCTB M HEPABEHCTB.
CUMIUIEKCHBII  METON
penieHus 3a1a4
JIMHEIHOTO

23




[IpOrpaMMHUPOBaHUS,
AITOPUTM
CUMIIJIEKCHOT'O METOJA.

Tema 8. Heauneiinoe
NporpaMMHUpOBaHHMe.
OCHOBHEBIE MTOHSATHS.
IeneBas b yHKIIHS.
I'eomerpuueckas
WHTEpHpeTaus
1eNeBO  (QYHKUMU U
OTpaHUYCHUH.
['panvieHTHBIE METOMBI.
Meton penakcanuy,
rpaJIueHTa,
HaWCKOPEUIIIEro CIycKa.
Ontumym npu
H3BECTHOM
aHAIMTHYCCKOM
BBIPQXKEHUM T'PaJUECHTA.
besrpanueHnTHble
METOJIEL. Meton
JIOKaJIW3alu
IKCTpeMyMa  (PyHKIIUA
OJIHOM IIEPEMEHHOM.
Om- TUMM3AIUI C
HCIOIL30BAHUEM YHCEII
dubonayyy, METOJ
«30JIOTOr0 CCYC- HUSI».
Metoabl CKaHMPOBAHUSA
H  IIOCIEIOBATCIBHOIO
W3MEHEHUS  IEPEMEH-
HbIX. MeToa ciydaiHbIX
HAaINpaBJICHUN.

10

1,2,3,4

3amaun

Komnoksuywm,
KOMIIbIOTEPHBIE
TECTBI
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CpaBHeHME pa3IMYHBIX
METOJIOB.

Tema 9. 2 4 9,8 1,2,3,4 3amaun KommokBuywMm,
IKCINepUMEHTATbHO- KOMITBIOTEPHBIC
CTATHCTHYECKAas TECTBI
ONTHMM3AIHS.

[InanupoBanue

AKCIIEPUMEHTOB.

[Tonnbrit (hakTOpHBII

HKCHEPUMEHT, IpOOHBIE

perumikr. ONTHMU3ALAS

METOIOM KpPyTOTO

BOCXOXKJICHHUS o

MOBEPXHOCTH  OTKITHKA.

Uccnenosanue

MOBEPXHOCTH  OTKITHKA.

CUMIUIEKCHBII  METON

TUTAHUPOBAHUS

IKCIIEPUMECHTA.

Bcero 1yacos: 18 36 89,8
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[Tpunoxenue Ne 2
PeliTUHT — II1aH AUCHHUIIIMHBI
OCHOBBI MOJICTUPOBAHUS U ONTUMHU3AIUU MaTepHAIIOB
Y TEXHOJIOTMYECKUX MPOIIECCOB
Hamnpasnenue noarorosku 22.03.01IMarepuanoBeieHue U TEXHOJIOTHS MaTePUAJIOB
Kypc __ 4 ,cemectp__ 7

Buabl  yueOHOW aesTeabHOCTH | bamn 3a | Yucno bajuis
CTYACHTOB KOHKpETHOE | 3amanuii 3a | MMHMManbHbIA | MakCHMasbHbIi
3aJjaHKe CeMecCTp
Monyas 1. Pazputue, cocTosinne U 3a1a4¥ MOJAeJHUPOBAHUS XUMHKO-TE€XHOJIOTHYECKUX
NPOLECCOB.
Texkymmii KOHTPOJIb 20
Kontposnb BBITIOJIHEHU S u|b 4 0 20
poBepKa OTUYETHOCTHU o
1a060paTopHBIM paboTam
Py0e:KHBIN KOHTPOJIb 10
KontponbHast padora Nel 0 10
Moaysb 2.MoaeJupoBaHne H ONTHMH3AIHS TEXHOJOTHYECKHX MPOIECCOB
Texkyuuii KOHTPOJIb 0 20
KonTtpons BBITIOJTHEHUS ul|od 4 20
poBepKa OTYETHOCTHU o
1a060paToOpHBIM paboTam
Py0eskHbIi KOHTPOJIb 20
KonrponbHas pabora Ne2 10
[ToompuTenpHbIe OaLTBI
Tect 1 10
[TyOukarus craren 1 10
Ilocemaemoctb
TTocemenue JIEKIIMOHHBIX 0 -6
3aHATUI
[Tocewmenune MIPAKTUYECKUX 0 -10
3aHATUI
[ToompurenpHbIC OATUITHI 10
HUTOroBblii KOHTPOJIb 0 20
3ayer 20 20
HTroro 110




