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PaGouasi mnporpaMMa JAUCHMIUIMHBI «MoOAETHpPOBAaHWE XHMHKO-TEXHOJOTHYECKHX IPOIECCOB
nepepaboTKU MUHEPAILHOTO CHIPhs» pa3paboTaHa:

— B cootBercTBUHM ¢ TpeboBaHusMu PI'OC BO OGakamaBpuar mo HampasieHuro noaroroskm 18.03.01
«XUMHYECKasi TEXHOJOTH», YTBepKIEHHOTO mprukazoM MunobOpuayku PD Ne 922 ot 07 asrycra 2020
r.;

— Ha OCHOBAaHMHM y4eOHOTO IJIaHA IMOJATrOTOBKHM OakajaBpuaTa Mo HampabiieHuio moaroroBku 18.03.01
«XUMHUYECKass TEXHOJIOTHUS» HAIMPaBICHHOCTh (Mpoduis) «XUMHYECcKas TEXHOJOTHS HEOPTaHWYECKUX
BEIIIECTB.

CocraBurernb: noteHt kad. XTIID I'eopruesa 3.10.

Pabouasi mporpaMMa paccMOTpeHa M 000peHa Ha 3aceqaHuM Kadeapbl XUMUYECKUX TEXHOJIOTHHA H
nepepaboTku sHeproHocureneit ot 15 ¢pespanst 2021r., mpotokon Ne 19.

3apenyrommii kagenpoit XTIID H.K. KonapaieBa

PaGouas nporpaMmma corjiacoBana:

Haganpamuk OoTAC]Ia JIMOCH3UPOBAHUA,
aKKpEeIUTAIMU U KOHTPOJIS Ka4eCTBa
o0pa3oBaHUs 10.A. IyO6poBckas

HauvaneHuk oTaena METOOUYECKOro
obecrniedeHus yueOHOro mpoiiecca K.T.H. A.1O. PomanunkoB




1. IEJIM Y1 3AJIAYM TUCTUTLINHBI

Llenpto AucUMIUIMHBL «MOAEIMPOBAHNE XUMHKO-TEXHOJOTHUECKUX MPOIECCOB IepepaboTKH
MHUHEPAJIBHOTO ChIPbs» SBJSIETCS O3HAKOMJICHHE OyIyHIMX CHE[HMaIMCTOB B 00JacCTH XUMHYECKOH
TEXHOJIOTUH TEepepadOTKH MHUHEPAJIbHOTO CHIPbS, C MX OCOOCHHOCTSMHU M 3aKOHOMEPHOCTSMHU TIpU
MOJIETIMPOBAHUN XMMHKO-TEXHOJOTHYECKHUX MPOLIECCOB, C COBPEMEHHBIMUA METOAAMHM MOJEIUPOBAHUS, C
METOJIaMU COBEPILLIEHCTBOBAHUS CYLIECTBYIOIIMX TEXHOJOTMH U CO3JJaHUEM HOBBIX, OTBEYAIOLIUX
TpeOOBAaHUAM HAYyYHO-TEXHUYECKOI'0 porpecca, (hakropaM SKOHOMUKH, S3HEPIETUKH U SKOJIOTHH.

3aayamMy JUCLUIUIMHBI SIBJISIFOTCS:

- U3Y4YCHHE OCHOBHBIX IIOHATUH MaTE€MaTH4YE€CKOIO0 MOJIEIMPOBAHUS XUMHKO-TEXHOJIOTHYECKUX
MPOIIECCOB, ONMTUMHU3AIIUH MTPOLECCOB XUMUYECKOHN TEXHOJIOTUH MPH MepepadoTKe MUHEPAIILHOTO CHIPHS;

- PAcCMOTpEHHE METOJOB IIOCTPOCHHsS MOJENEHM W MX KadeCTBEHHOI'O MCCIIECIOBaHUS;
U3Y4EHHE METOJIOB OINTHUMHU3ALMUN [apaMETPOB XUMHUKO-TEXHOJOTMYECKUX IIPOLIECCOB HAa OCHOBE
IIOCTPOCHHBIX MaTEMaTUYECKUX MOJIETIEH;

- YMEHHE CaMOCTOSITeNIbHO TpUOOpeTaTh HOBBIE 3HAHUS, TPUMEHSS COBPEMEHHBIC
00pa3oBaTeNbHbIE TEXHOIOTHH;

- 3aKpeIIeHUuE y CTYJEHTOB MPAKTUYECKUX HABBIKOB I10 MCIIOJIB30BAHHMIO YHCIEHHBIX METO/OB
ONTHMHU3ALMU U KOMIIBIOTEPHOTO PELICHHS CHCTEM YPaBHEHUN MaTEMaTUYECKOIO ONMCAHUSI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
B cootBercTBHE ¢ yueOHBIM IJIaHOM, JUCHUILIMHA «MOAETUPOBaHNE XMMHUKO-TEXHOJIOTMUYECKUX
MPOLIECCOB TMEepepadOTKU MUHEPATBLHOTO ChIPbs» OTHOCUTCS K JUCHUIUIMHAM MO BBIOOPY YaCTH,
dbopMupyeMoOil ydaCTHHKaMu 0Opa30BaTeNbHBIX OTHOIICHHNH bioka 1  «Jlucuummuaer  (MOTYIIN )»
OCHOBHOM TpOo(PecCHOHAILHON 00pa30BaTEIbHOM MpOrpamMMbl 1O HarpasieHuto noarotoBku 18.03.01
«XHUMHYECKass TEXHOJIOTHS», HANIPABIECHHOCTh (MPOdwIib) « XUMHUYECKasi TEXHOJIOTHS HEOPraHUIeCKUX
BELIECTB) U U3y4aeTcs B 8 ceMecTpe.
I[Ipu »sTomM mporecc wu3y4eHHs] JUCHUIUIMHBI «MoaenupoBaHue XMMHMKO-TEXHOJIOTHUECKHUX
MIPOLIECCOB MepepadOTKU MUHEPATHLHOTO ChIPhs» HAIlPaBJIeH Ha (JOPMHUPOBAHHE Y CTYJIEHTOB YE€TBEPTOTO
Kypca OCHOB UX MPEACTOsAIIEeH MpodeccnoHaIbHOMN 1eATeNbHOCTH.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS IO JUCIUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMH OCBOEHMS OGPA3OBATEJIBHOM
ITPOI'PAMMBI

IIpouecc wn3yueHns JuCHUIUIMHBL «MOJEINpOBaHUE XHMHMKO-TEXHOJIOTHYECKUX IPOLECCOB
nepepaboTKU MUHEPAJILHOTO ChIPhsh» HalpaBiieH Ha (JOPMUPOBAHHE CIEAYIONMX KOMIIETEHIIUHI:

dopmupyemMbie KOMIIETCHIIUT

no ®roc BO
OcHoOBHbBIC N0Ka3aTeJIH OCBOCHHSA
Copepxanue Kon NPOrpaMMbl JHCHUTITTHHBI
KOMIIeTCeHIIUH KOMIIeTCeHIIUH
VYK-1.1. 3uaTh: MeTOIMKH TNOHUCKa, cOopa U 00pabOTKH
uHpOpMalUY; aKTyaJbHbIE POCCUHCKHE U 3apyOeKHbIE
Crioco0eH oCyIIecTBISATh WCTOYHUKNA WH(popManuu B cdepe mnpodeccuoHaTbHON
MOUCK, KPUTUYECKUI JESITEIBHOCTH; METOJI CUCTEMHOI'O aHAJIN3A.
AQHAJIN3 U CUHTE3 VYK-1.2. YMeThb: npUMEHATh METOJUKU MOUCKA, cOopa U
uH(pOopMaluu, IPUMEHATh VK-1 00paboTKku HH(OpPMALMK; OCYIIECTBIATh KPUTUYECKUI
CUCTEMHBIN MOAXOM JUIst aHau3 U CHHTE3 MH(OPMAIUH, TOJYYEHHOW U3 pa3HBIX
pELICHHs] TOCTAaBIEHHBIX UCTOYHHMKOB; MPHUMEHATb CHCTEMHBIH MOAXON s
3a1a4y pelIeHUs TOCTABJIEHHBIX 3ajau.

VK-1.3. Baagerb: wMeTomamMu TIOMCKa, cOopa H
00paboOTKH, KPUTHUYECKOTO  aHauW3a W  CHHTE3a
WH(OPMAIIMK; METOJMKOW CHCTEMHOTO TIOJIXOAa JUIs




dopmupyemMbie KOMIETCHIIHT

no ®1oC BO
OCHOBHBIE NOKA3aTeJH 0CBOCHHS
Conep:kanue Koxa IPOrpaMMbl AHCHHILIHHBI
KOMIIeTeHIUH KOMIIeTeHIUH
pellleHus OCTABJIEHHBIX 3a/1a4.
[IKC-3.1. 3naer: pU3HKO-XUMHUUYECKHE OCHOBBI M METOIbI
HOTy4eHHUs KOHEUHBIX IIPOYKTOB;
Crnocoben neronp30Bath [TKC-3.2. YMeeT: IPOBOJAUTH SKCIEPUMEHT I10 3aJaHHOMN
3HaHNs PU3HKO- 5 METONMKE, MOAOHMpPAaTh TEXHOJOTMYECKUE IapaMeTphI
XUMHYCCKHUX CBOMCTE TIKC-3 poLecca MPOU3BOICTBA KOHEYHBIX IPOJYKTOB;
MaTepHala UL peICHIA TIKC-3.3. Baaneer: HaBBIKAMHU onpeieNeHus
MpOdECCHOHANBHEIX 33121 XapaKTEPUCTHK U  ONTUMAJbHBIX  TEXHOJOTHMYECKUX
napamMeTpoB IIpolecca IPOU3BOJICTBA.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1. O0beM TUCHUILIMHBI U BH/bI y4e0HOH padoThI

OO611ast TpyA0eMKOCTh Y4eOHOM NUCHUIUIMHBI COCTaBIsIeT 33a4eTHbIE enuHulibl, 108 ak. yaca.

. Bcero ak. AK. 4achl 110 ceMecTpam
Bun yueOHoii padoThl
4aco0B 8
AyIMTOpHBIE 3aHATHS, B TOM YHCJI€: 84 84
Jlexun 24 24
[Tpaktuueckue 3ansatus (113) - -
Jlaboparopusbie paboTs (JIP) 60 60
CamocrosiTesbHas padora crygentoB (CPC), 24 24
B TOM 4YHcJe
ITpopaboTka KOHCIIEKTA JICKITHHA 8 8
[ToaroToBka K 1a00paTOPHBIM 3aHATUSIM 6 6
BrinosiHeHue 3a1aHUi IOMCKOBO-
HCCIIEI0BATENILCKOTO XapakTepa j )
Pedepar - -
IToaroroBka K KOHTPOJIBHOU paboTe - -
ITonroToBka K 9K3aMeHy - -
[ToxroroBka k qud. 3auery 10 10
IIpomexyTouyHas aTrecTanms — 3K3aMeH (J),
A3 A3
mudd. 3ager (/13)
OO0masi Tpy10eMKOCTb 1M CHUILIIHHbI
aK. vac. 108 108
3a4. efl. 3 3

4.2. Conep:xaHue TUCHHMILINHBI
Y4eOHBIM IIaHOM MPETYCMOTPEHBI: JICKITUH, TAOOPATOPHBIE 3aHATHS M CAMOCTOSTEIbHAS padoTa.




4.2.1. Pa3zaennpl ANCHMIIIMHBLI U BUALI 3aHATHI
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Pazgen 1. O0mue NpuHIUITEI MOJICTTUPOBAHUS 10 2 _ 6 2
Paznen 2. JlerepMUHUPOBaHHBIE MATEMATUYECKUE 36 10 18 8
MOJIETIM XUMHKO-TEXHOJIOTHUYECKUX MTPOLECCOB
Pazgen 3. MaremaTtuueckoe MOJEIMPOBAHHE KHHETHKHU
XUMAYECKHX pEeaKIuii M TOMOTCHHBIX XuMHUYecKux| 34 8 - 18 8
pPEaKTOpOB
Pazgen 4. DxcriepuMeHTaIbHO-CTATUCTHYECKUE METOJIbI 28 4 18 6
MTOCTPOCHUSI MATEMAaTHYECKUX MOJICIICH
Hroro:| 108 24 - 60 24
4.2.2. ConepxxaHue pa3iejoB THCIHUIIUHBI
Ne | HammeHoBaHme pasjeiia TpyroemkocTh

Conep:xaHue JeKIIUOHHBIX 3aHATHIA

MareMaTHueCcKue  MOJAETH  TEIUIOOOMEHHBIX
ammapatoB. MareMaTHYecKoe MOJICITMPOBAHUE
MacCOOOMEHHBIX IPOIeCCOB. MareMaTH4ecKoe
ONHMCAaHWE PABHOBECHS B CHCTEME <(OKHUIKOCTh-
nap» M <OKHIKOCTb-XHIKOCTB». MoJeInpoBaHue
mpolecca  Maccomepenadd.  MopaenupoBaHUe
mporecca cenapanuu. MoaenupoBaHue mporiecca
pekTudukanmu.  MojaenupoBaHue  mporecca

n/n JAUCHMILTHHBI B aK. 4Yacax
Pasnen 1. OOmue Brenenue. OCHOBHBIE TMOHSATUS MOJEITHPOBAHUS.
MPUHIUITBL CucteMHBIf TOAXOA K OMNMCAHUIO XUMMKO-
MO/JICITUPOBAHUS TEXHOJIOTHYECKUX TIPOIECCOB. Martemarniyeckoe

OINHCaHHE XHMHUKO-TEXHOJIOTUYECKUX IPOIECCOB.
MaremaTrueckasi MOJENb W €€ aJEeKBaTHOCTb.
1 Kpurepuit  @umepa. Kpurepuit  CrroaeHra. 2
Ob6mue MIPUHLUIIBI MOJEIIUPOBAHHS.
Knaccudukanus Mojeneil. Mertononorus
MTOCTPOCHHUS MaTeMaTHYECKUX Mo/Ienei
XMUMHKO-TEXHOJIOTHYECKUX TpoleccoB. Teopus
noo0usl.
Paznen 2. MaremMaTHueckoe ONUCaHHe TUIAPOJMHAMUYECKON
JleTepMHUHUPOBAHHBIE CTPYKTYpBl ~ IIOTOKOB. MoJjens  HJIeaabHOTO
MaTeMaTHYeCKUue MOAETN | cMelleHus. Mojenb HAEaNbHOTO BBITECHEHUS.
XHUMHKO- TeXHoJoru4eckux | Anddy3nonnpie THUAPOIMHAMHUYECKHE MOJIEIH.
MIPOIIECCOB Slueeunsie THJIPOAMHAMHYECKUE MO/IEJIH.
Omnpenencane YCIIOBHH nepeMenMBaHus
B MPOTOYHBIX ammaparax. MojaearupoBaHue
TETUTOBBIX TIPOIIECCOB B XUMHYECKOW TEXHOJIOTHH.
2 OCHOBHBIE ~ 3aKOHOMEPHOCTH  TEIIOOOMEHa. 10




Ne | HammeHoBaHme pa3jiena N TpyroemkocTs
CoaepixaHue JIeKHHOHHbBIX 3aHATHI
n/n JAUCHHUILIMHBI B aK. yacax
abcopOuuu. MonenupoBanue nporecca
azcopOLuu. MonenupoBanue nporecca
BbIIapuBaHus. MoiearpoBaHHe Mpoliecca CYyIKH.
Paznen OCHOBHBIE TMOHATHS XUMHYECKON KUHETHKH.
3. Maremaruyeckoe MonenupoBanue KUHETUKH TOMOT€HHBIX
MOJIETUPOBAaHUE KHHETUKH | XUMUYECKUX peakuuii. MoaenupoBanue KUHETUKH
XUMHUYECKUX PEAKIUN U | FeTepOreHHbIX XUMHYECKHUX peaxuuii.
roMoreHHbix xumudeckux | Kmaccudukanuss peakropoB. Martemaruueckas
peakTopoB MOJIETIb  PEaKTOpa  WJCAIBHOIO  CMEILEHUS.
3 Matemaruueckas MOJIETTh peakTopa 8
UJICAIbHOTO BBITECHEHUS. Uccnenosanue
XUMHYECKOTO  Mpollecca, MPOTEKAIOIIero B
TOMOT€HHOM DPEAaKTOpPE UACAIBbHOTO CMEIIEHUS.
Uccnenosanue XUMHYECKOTO npolecca,
MIPOTEKAIOIIEr0 B PEaKTOpe  HJCAIbHOIO
BBITECHEHHUS B CTAIIMOHAPHOM PEKHUME.
Pasznen 4. | OcHOBHBIE IIOHATHUSA u OIIpEIETICHUS.
DKcIepUMEeHTaIbHO- Cratuctudeckre MoJeIN OOBEKTOB Ha OCHOBE
CTaTUCTUYECKUE  METObI | TACCUBHOIO AKCIIEPUMEHTA. MeTtobl
MOCTPOCHUS KOPPEJSIIIUOHHOTO U PErpecCHOHHOr0 aHalu3a.
MaTreMaTU4YeCKuX Mojenel | JInHelHass perpeccCMoHHas MOJEIb C OJHOHU
HE3aBHUCUMON  mepeMeHHoi.  CTaTHUCTUYECKUi
4 aHau3 pe3yJIbTaTOB. [Tapabonuyeckas 4
perpeccruoHHas Mozenb. CTaTUCTUYECKUE MOZAEIN
Ha OCHOBE AaKTHMBHOTO JKCHEpUMEHTa (METOAbI
IUTAHUPOBAHUS AKCTPEMAIIbHBIX HKCIIEPUMEHTOB).
[Inansl mepBoro mnopsaka. [lomHbiil (axkTOpHBII
9KCIIEPUMEHT. Cratuctudeckuit aHaJIN3
YpaBHEHHUSI PETPECCHH.
Hroro: 24
4.2.3. llpakTHyeckue 3aHATHSA
HE IPEyCMOTPEHbI Y4€OHBIM IJIAHOM
4.2.4. JIabopaTopHble padoThI
Ne . TpynoémkocTb
Paspnennt TemaTuka 1a00paTOPHBIX 3aHATHI
n/n B aK. yacax
1 Paszpgen | KuneTtnka n3omepusanum neHraHa 6
2 Paznen 2 Onpenenenue K03 (HULIHEHTOB perpeccuu METOI0M
HAaUMEHBIIINX KBAJPaTOB
Marematuueckoe ONMCaHME IpolLiecca, IPOTEKAIOIIET0 B 18
MIOTOKE UJIEAIbHOTO BBITECHEHUS
MaremaTtuueckoe OMNHMCaHHE Ipoliecca, MPOTEKAIOIIEro B
IIOTOKE NJEAJIBHOTO CMEIIEHUS
3 Pa3nen 3 [Touck onTuMyMa JIMHEHHON QYHKIIUN
Matematuuyeckoe onucaHue rnpoiecca Ha OCHOBE
T Py3MOHHON MoeH 18
MoaenupoBaHne U U3y4EHHUE MPOIIecca Ha OCHOBE SYEECYHON
MOJIENH




4 Paznen 4 HccnenoBanue ruipofMHAMUKH HACaJ0YHOTO abcopbepa
MozenupoBaH#e TETIIOOOMEHHBIX MTPOIECCOB B CTAIMOHAPHOM
pexxume 18
Pacuer nporiecca B anmapare uaeaibHOrO BBITECHEHUSI.
Pemenne MaTeMaTn4eckoro OMMCcaHus MeTooM Dilsiepa

HUroro: 60

4.2.5. KypcoBbie padoThl (IPOEKTHI)
KypcoBsie paboThl (MPOEKTHI) HE MPETyCMOTPEHBI

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NA

B xoz1e o0yueHust mpuMeHsoTCS:

Jlekumu, KOTOpbIE SBISIFOTCS OAHUM M3 BOKHEHIIMX BUAOB YU€OHBIX 3aHSTHI U COCTABJISIIOT OCHOBY
TEOPETHUYECKOH IOATOTOBKY 00ydarormxcs. Llenn JIeKIMOHHBIX 3aHSTHIA:

-aTh CHUCTEMATU3UPOBAHHBIE HAyYHbIC 3HAHMS 10 JUCHUIUIMHE, AKUEHTHPOBATh BHUMAaHHE Ha
HanOoJIee CIOKHBIX BOIPOCAX TUCIUILIAHBI,

-CTUMYIIUPOBAaTh AKTUBHYIO TIO3HABATEIbHYIO JIEATEIBHOCTh OOYYaIOIIMXCSA, CIOCOOCTBOBATH
(OPMHUPOBAHHIO X TBOPYECKOTO MBIIIICHUSL.

Jlabopatopnbie pa6oThl. [{enm 1abopaTopHbIX 3aHATHI:

-YIOIIyOUTh W 3aKpENUTh 3HAHWSA, MOJTYYSHHBIC Ha JIGKIUAX U B MPOIECCE CAMOCTOSTENBHOW paboThI
00y4JaroIMXCcsl ¢ yueOHOM U HAyYHOU JTUTEpaTypoOii;

I'maBHBIM cofep>kaHUEM 3TOTO BUJA YUEOHBIX 3aHITUH sABJsieTcsl padoTa Kakaoro oOyyaromerocs mno
OBJIAJICHUIO TIPAKTHYECKUMHU YMEHUSMH U HaBBIKAMU MPOGECCUOHAILHOM JIESITETbHOCTH.

Koncyabranuu (Texymias KOHCYJIbTaIMs1, HAKaHyHE SK3aMeHa) SIBJISIETCS OAHOU 13 (hOPM PYKOBOZACTBA
yueOHON paboToii OOydaromuxcs M OKa3aHWsS MM TOMOIIM B CAaMOCTOSITEIbHOM H3YYEHHH Marepuana
JUMCLUIUINHBL, B IMKBUIAUMHY UMEIOIINXCS TPOOEIOB B 3HAHUSIX, 3a/I0JDKEHHOCTEN MO TEKYLIUM 3aHSTUSM, B
MOJITOTOBKE MUCbMEHHBIX paboT (MIPOEKTOB).

Tekymime KOHCYNIbTallMM MPOBOSTCS IperojaBaTesieM, BEAyLIUM 3aHATHS B Y4eOHOH Tpymre,
Hay4YHBIM PYKOBOJIUTEIEM U HOCAT KaK MHIMBUYaJIbHBIN, TaK ¥ IPYIIIOBOM XapaKTep.

CamocrosiTejibHasi pa0ora o0y4yarOlIMXCsl HalpaBlieHa Ha YIriyOJIeHHE W 3aKpeIuleHHe 3HaHWM,
MOJTYYEHHBIX Ha JIEKUMSAX M JIPYIHX 3aHATUAX, BBIPAOOTKY HAaBBIKOB CAMOCTOSITEIIBHOTO AaKTHBHOIO
MIPUOOPETEHUs] HOBBIX, JONOJIHUTENbHBIX 3HAHUI, MOATOTOBKY K MPEJICTOSIIMM YYeOHBIM 3aHATHSAM U
IIPOMEXYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEJACTBA /UISA TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTAN,
IMPOMEXYTOYHOM ATTECTAIIMHA IO UTOTAM OCBOEHUW S JUCITATLTAHBI
6.1. OueHo4YHbIe CPeACTBA A/ CAMOCTOSITEIbLHONH PaldoThI U TEKYIero KOHTPOJIs
ycneBaeMoCTH
Pa3nesn 1. O0mme npuHUUIIBI MOJACTHPOBAHHUSA
. laiiTe onpenenenne TepMuna "Monens" u "MoaenmupoBanue’. [IpuBeauTe mpumepsl.
. HazoBuTe nBa BUuga maremarndeckux Moaeneil. [Ipuseaure npumepsl.
. [lepeuncnure 0CHOBHBIE 3Tallbl MATEMATHUECKOTO MOJICITMPOBAHUSI.
. Ha3oBuTe Ha 4eM OCHOBAHbI IPUHIUIIBI MOJIEIUPOBAHUS.
. Uro Ha3pIBaeTcs (PU3HMUECKUM MOJIETUPOBaHUEM ?
. UTo Ha3bIBaIOT MaTEMaTUYECKUM MOJAEIUPOBAHNEM?
. UTo Ha3bIBAIOT aJIeKBaTHOCTHIO MO ?
. Kak onpenennts agexBaTHa MOJENb WU HET?
Kak paccunrtars kputepuii @umepa?
10. Kak onpenenuts kpurepuii Cteiozenra?
Pasnen 2. JlerepMHHUpPOBaHHBbIE MAaTeMAaTHYEeCKHE MOAEIH XHMHMKO-TEXHOJOIMYECKUX
NPOLECCOB
1. Ha3oBuTe OCHOBHBIE TUIIOBBIE MOJIENIN CTPYKTYphI IOTOKOB B allaparax.
2. Uto Takoe KpuBasi OTKJIMKA?

©OINUNAWNBRE




3. Ilepeuncnute METOABI ONPEACTECHUS THAPOJUHAMUYECKON CTPYKTYPhI TOTOKOB.

4. Ilepeuncante MOJIETH UACATHHOTO BHITECHEHHUS.

5. Ilepeuncinure MoJeNH UICATBHOTO CMEIICHUS.

6. Jlatb xapakrepucTuky aAuQQpy3noHHON MOIEIH.

7. JlaTh XapaKTEepUCTUKY SYECUHOU MOJICIIH.

Paznen 3. Maremarunueckoe MOJAeJIMPOBAHME KHHETHKHM XHUMHYECKMX peakuuii u
MO/IeJIMPOBAHHE TOMOTeHHbIX XUMHYECKUX PeaKTOpPOB

1. HazoBuTe OCHOBHBIE MAacCCOOOMEHHBIE MPOIECChl, NPUMEHSIONIMECS B XUMHYECKOU
TEXHOJIOTUH.

2. Kakue ¢pyHgamMeHTanbHBIC 3aKOHBI JIXKAT B OCHOBE OITMCAHHSI MAaCCOOOMEHHBIX MPOIIECCOB.

3. Uto Takoe (pa3zoBoe paBHOBECHE?

4. Kakue MeTofpl pacueTa KOHCTAHT ()a30BOTO PAaBHOBECHS BbI 3HaeTE?

5. Kakue oCHOBHBIE 3a1a4M PEIIAIOTCS MPU MOJICIIUPOBAHUN PAaBHOBECUA "KUIKOCTh-T1ap"?

6. Kak BeIpaxkaeTcsi ycioBrUE TEPMOJMHAMUYECKOTO PAaBHOBECHUS MEXKIY KUIKOCThIO U mapom? B
cucreMe "KUOKOCTh-KUAKOCTE'?

7. Kakue Bbl 3Ha€TE COOTHOIICHUS, CBA3BIBAIOIINE AKTHBHOCTh KOMIIOHEHTA C COCTABOM CMECH U
TeMIepaTypoun?

8. Uro Takoe Mmaccomepemada u maccootTnada? Kak cBsizaHbl Mexay co0OW KOA(PPHUIIMEHTHI
MaccoOT/Aa4uu U Macconepenaqn?

9. Uto Takoe pekTuduKamms?

10. Uto siBAsieTCsl HCXOMHBIMU JAHHBIMHU U PE3yJIbTATOM pacyera MpHu MOJAETUPOBAHUU MpoIiecca
pextuduxanuu?

11. B yeM KOpeHHOE OTIMYKME MOJAESIUPOBAHMS HACAI0YHOU KOJIOHHBI OT TapeabyaTou?

12. Kakue uncieHHbIe METObI, IPUMEHSIFOITUECS VISl PEIICHUS] CUCTEM HEJIMHEWHBIX YpaBHEHUH,
BbI 3HaeTe?

13. B ueM 3axitouaeTcsi paziaudue MPOLECCOB Cenapaluy U peKTUPUKAUN?

14. KakumMu MaTeMaTHUECKUMU MOJIETISIMU OIMCHIBAETCS Mporiecc abcopOoruu?

15. KakuMu MaTeMaTuueCKUMHU MOJIETISIMUA OMTUCHIBAETCS TIpoliece aacoponun?

16. Kakme mnapameTpsl HEOOXOAMMO YYMUTHIBATH MPHU CO3JAHHH MATEMAaTUYECKOW MOJENH
rpolecca BellapyuBaHus?

17. Kakme mnapameTpsl HEOOXOAMMO YYUTHIBATH MpPH CO3JAaHUM MaTeMaTH4YECKOW MOJeNu
rpolecca CyImKku?

Paznen 4. JxcnepMMeEHTAJIbHO-CTATHCTHYECKHE METOAbl NMOCTPOEHHS MAaTeMAaTHYeCKHX
Mozjesien

1. Kakue KOHCTpYKIIMM TOMOTE€HHBIX PEAKTOPOB MPUMEHSIOTCS B XUMHUECKOU TEXHOJIOTHU?

2. JlaiiTe kmaccu(uKanno XUMHIECKUX PEAKTOPOB.

3. IlpuBeaute mpuMeEpPbl TOMOT€HHBIX XUMUYECKUX PEAKTOPOB

4. Kakue THAPONMHAMHYECKHE MOJIEIN IOTOKOB HauOOJee IIUPOKO TMPUMEHSIOTCS MpHU
MOJEJIIUPOBAHNN XUMUYECKUX PEAKTOPOB?

5. [IpuBenuTe mpuMeEPHI TOMOTEHHBIX XUMUYECKUX PEAKTOPOB.

6. Kakue ruaponuHaMuyeckue MOJEIH TOTOKOB HaumOoJliee MIMPOKO NPUMEHSIOTCS TIpU
MOJICIIUPOBAHNN XUMUIECKUX PEAKTOPOB?

7. B dYemM COCTOMT CYIIHOCTb HEpPApXMUECKOrO0 IOCTPOCHUSI MATEMAaTHUYECKOM MOJENH
XUMHYECKOT0 peakTopa?

8.  KakoBo mnpakTHueckoe NpPUMEHEHHE pPEe3yJbTaTOB MAaTEMaTUYECKOr0 MOJAEIUPOBAHUSA
XUMHUYECKHX PEAKTOPOB?

9. Kakumu cucreMaMu YpaBHEHUW OIHCHIBAIOTCS MAaTE€MAaTUYECKHE MOJEIN TOMOTEHHBIX
XUMHYECKU PEAKTOPOB?

10. Kakue uucneHHble METOABl MPUMEHSIOTCS JI HCCIEIOBAaHUS MaTEMaTHYECKUX MOJENeH
TOMOTEHHBIX XUMHUYECKUX PEaKTOPOB?

11. Ha3zoBuTe mpUHIMIBI MOCTPOEHUS MATEMaTUYECKUX MOJENEH H30TEPMHUYECKUX PEaKTOPOB
UJCaIbHOTO CMEILIEHUS, U/I€aTbHOT'O BHITECHEHUS.



12. OxapakTepu3oBaTh YpaBHEHHS TEIJIOBOTO OalaHCOB PEAKTOPOB HIUA0ATHUYECKUA |
MOJUTPONTNYECKUN PEKHUMBI pabOTHI.

13. B kakux ciydasx mpuOeraroT K MOCTPOCHHUIO CTATHYECKUX MOJIEIICH?

14. Ha yem 0a3zupyercs OCTPOEHHE CTATUUECKUX MOJIENen?

15. KakoB 00Imui BUI CTATUCTUYECKUX MOJIEIEH?

16. IlpuBenaure naBa BHMJA SKCHEPUMEHTA MHCIIOJIb3YyEMbIE Il IOCTPOEHHUS CTATUCTUYECKUX
monenen?

17. Jnst yero npoBOAAT KOPPESIIMOHHBIN aHaIU3?

18. Ilepeuncnure Buabl perpeccur. [IpuBenure npumepsl.

6.2. OueHo4HbIE cpeacTBa I NpoBeIeHUsA NPOMEeKYTOYHOM aTrecTanuu
(muddepeHnMpoBaHHOIO 324eTa)

6.2.1. [IpumepHbIii MepedyeHb BONMPOCOB/3aiaHuii K auddepennupoBanHomy 3auery (mo
AUCHMILIAHE):
1. .IloHsiTHE MaTeMaTHYECKOW MOJICITH, UX TUIIBI, TPEOOBAHMUS, TIPEABSABISIEMbIE K MOJICIISIM, TIOPSIIOK
(bu3M4YEeCKOro OnMcanus 00beKTa MOJICTUPOBAHMSL.
2.CTpyKTypHas cXxeMa MaTeMaTUYeCKOTr0 MOJICIMPOBAHUS, XapAKTEPUCTHUKA €€ OCHOBHBIX 3TaIlOB.
3.ITpoBepka Mojesnelt Ha 11e1eco00pa3HOCTh UCIIONb30BaHMsl, (PU3NUECKUN CMBICI OCHOBHBIX AUCIEPCUI
Y CyMM KBaJIpaTOB OCTATKOB, UCIIOJIb3YEMBIX JUJIS IPOBEPKU MOJIEIIEH.
4.IIpoBepka Mozienel Ha aJleKBaTHOCTb, (PU3NYECKUNA CMBICII OCHOBHBIX JUCIIEPCUN U CyMM KBaJpaTOB
OCTaTKOB, UCIIOJIb3YEMBIX JIJIS IIPOBEPKU MOJIEIIEH.
5.Mogens UII, ypaBHeHue Mozaenu, GyHKIMU OTKIMKA Ha UMITYJIbCHOE U CTYIIEHYaTOE BO3MYIICHHUS,
00JIaCTh MCIIOIB30BAHUS MO/ICITH.
6.Mopens 1B, ypaBHeHHEe Moiesn, PYHKIMHU OTKJIMKA HA UMITYJIbCHOE M CTYIIEHYaTOE BO3MYILIECHUS,
00JIaCTh MCIIOIB30BAHUS MO/IEITH.
7.5lueeunast MoJieNb, ypaBHEHUE MOJIEIH, TapaMeTp MOJENH, PYHKIIUN OTKJIMKA HA UMITYJIbCHOE U
CTYIIEHYaTOE BO3MYLIEHHS, 00JIaCTh UCIOIb30BAHUS MOJIEIIH.
8. [ucddy3snonnas Mozesb, ypaBHEHHE MOJIENH, TapaMeTp MOJENH, GYHKIUHU OTKIMKA HAa UMITYJIbCHOE U
CTYIIEHYaTOE BO3MYLIEHHS, 00JIaCTh UCIOIb30BAHUS MOJIEIIH.
9.CtpykTypHas cxeMa KOMOMHUPOBAHHON MojienH, coctaBieHHon u3 30H UIT u UB ¢ no6aBnennem
“MepTBOI’” 3aCTOMHOM 30HBI, PYHKIIMN OTKJIMKA CUCTEMBI HA UMITYJILCHOE U CTYIIEHYaTOE BO3MYIIEHUS.
10.CtpykTypHas cxema KOMOMHMPOBAaHHON MoJienu, cocTtaBieHHoi nu3 30H UI1 (MB) ¢ noGaBienuem
3aCTOIHOM 30HBI ¢ 0OMEHOM BEILIECTBOM C OCHOBHBIM ITOTOKOM, (DYHKIIUM OTKJIMKA CUCTEMBI Ha
HMITYJIbCHOE U CTYIIEHYaTOE BO3MYILEHHUS.
11.CtpykTypHas cxema KOMOMHUPOBAHHOM MOJeNH, cocTaBineHHoM u3 30H UIT u UB, coenunenHbix
napaiesbHo; (QyHKIIMHM OTKJIMKA CUCTEMBl HA UMITYJIBCHOE U CTYIIEHYaTOe BO3MYILIECHHS.
12.AMIyIbCHBIM METOJT UCCIIEJOBAHUS CTPYKTYPBI IOTOKOB, MOHsATHE C-KPUBOM, MOPAI0K 00pabOTKH
pa3MepHBIX QPYHKIUI OTKJIMKA C 11eJb0 nosrydeHust C-KpuBOi.
13.CryneHuaTslii METOJ MCCIIEOBAHUS CTPYKTYpPbI IOTOKOB, MOHATHE F-kpuBOH, rpaduueckoe
nzobpaxxenue F-kpusoit 1t moaeneii: U1, UB, nuddysnonnoi, sueeqnoii.
14.CtpykTypHas cxema KOMOMHUPOBAHHOW MOJieNH, cocTaBiaeHHoU u3 30H U1 u B, coeqnHeHHBIX
MoCJeI0BaTeNbHO; PYHKIUHU OTKIMKA CUCTEMbI HA UMITYJIbCHOE M CTYIIEHYaTOE BO3MYIICHHUS.
15. Ilonsarue ¢pyHkiuu pacnpenenenus Bpemenu npedsiBanus (PBII), ciocoOsl ee onpenenenus,
¢u3nveckas CyIHOCTb U XapaKTePUCTUKA METO/I0B HCCIEIOBAHUS CTPYKTYPBI IIOTOKOB.
16.MonenupoBanue paboThl Hacoca Ha CETh, CIOCOOBI PETYIUPOBAHUS MOJIOKEHUS pabouel TOUKH.
17.MopenupoBaHue pacXoIHOW eMKOCTH, YPaBHEHHS MOJIEIH, TPaPUKH.
18.MoaenupoBaHue mpoiecca 0Cax/AeHNs TBEPI0 YaCTUIIbl, ypaBHEHUS MOJENU, TpaduKH.
19.MoaenupoBanue npouecca GuIbTPOBaHUS, YPaBHEHHS MOJIENIN, BUABI PUIBTPOBaHHUS, TpapUKH
M3MEHEHUs 00beMOB (PIIIbTpaTa U 0CaiKa BO BPEMECHH.
20.MonenupoBaHHue NPOCTENIIEN XUMUYECKON PEAKIIMY B IPOTOYHOM PEAKTOPE C MEXAHUYECKUM
NepeMeInBaHNeM, YPaBHEHUS MOJEIH, TPaUKH.
21.MonenvpoBaHHU€e NPOCTENIIEN XUMUYECKON PEAKIINH B IEPUOINYECKOM PEAKTOPE C MEXAHUYECKUM
NepeMeIuBaHNeM, YPaBHEHUS MOJEIH, TPaUKH.



22.MopenupoBaHue MpoIecca HarpeBaHUs KUIKOCTH B PEAKTOPE C MapoOBOM pyOaIikoi, ypaBHEHHE
MOJIeNH, TPAQUKH.

23.MonenupoBaHue npoiiecca abcopOIuu B HacCaI0UHOM arrapare, ypaBHEHUs] MOJIEIHU rpapuKy.
24 MopenupoBaHue Tpolecca peKTu(ukanuu B 6apOoTaXHOI KOJIOHHE, ypaBHEHHS MOJIEIH,
CTPYKTypHas ¥ OJOKOBas cXxema pacyera.

25.MopenupoBaHue MPOLIecca CYIIKU B CYIIMIKAX KUISIIETO CJIOs, ypaBHEHUS MOJIENH, TPa(UKH.
26.MonenupoBaHue npoliiecca NepuoANYECKOi KpUCTaUIU3aluK, YPaBHEHUS MOJICIH.

27. MopaenupoBaHue TIporecca peKTU(UKAIIHH.

28. Onpenenenue kpurepus durepa.

29. Onpenenenue kputepust CTbIOJICHTA.

30. IIpoBepka MoJieu Ha aJICKBaTHOCTb.

31. Ha3oBuTE OCHOBHBIE MAPAMETPHI [ CO3/IaHUS MATEMATUYECKOM MOJIENIN IPOLECCa BhIITApUBAHUS.
32. Kakue napaMeTpsbl BIUSIOT Ha MPOLECC CYIIKHU?

6.2.2. IlpumepHbIe TecTOBBIE 3a/1aHNs K AU PepeHUUPOBAHHOMY 3a4eTy

Bapuant No 1
Ne
Bompoc BapuanTts! oTBeTa
/11
1 2 3
MaremaTrdeckasi MOJEINb JTO... 1. peaMeT MTOXOXKUH Ha 00BEKT
MOJICTTMPOBAHHUS;
2. 00BeKT, KOTOPBI YYUTHIBAET CBOMCTBa
1 00BeKTa, HEOOXOIMMBIE IS TOCTHKCHHS [ETH
) 3. Konus 00bEKTA;
4. mabJyoH, 10 KOTOPOMY MOKHO IPOHU3BECTH
TOYHYIO KOIIHIO OOBEKTA.
MaremaTtnueckast MOJEIbL HE 3aBUCUT OT ... 1. mpenoxxeHuit O MOBEICHUU MOJEITHPYEMOM
CUCTEMBI;
2 2. CpencTB (SA3bIKa) OMUCAHHS CUCTEMBI;
' 3. METOJIOB U3Y4YCHUS CUCTEMBI;
4. 0003HAYCHHI.
KomnbroTepHas MoJiens -310... 1. kommeloTep, TpOrpaMMa, TEXHOJIOTHS
MOJIETMPOBaHUA (MX UCTIOIH30BAHNSA);
3. 2. KOMITBIOTED, nporpamma;
3. kommeiotep, MS Office;
4. makeT peuieHus MaTeMaTHYSCKUX 3ajad.
MatemMaTHYECKOM MOICIbIO 00bEKTa 1. ommcanme O0O0BEKTA MaTEeMaTHYCCKUMH
Ha3bIBAIOT... CpeICTBaMH, MTO3BOJISIONICE BBIBOJIUTH
CYXKJCHHE O HEKOTOPHIX €ro CBOWCTBax IIpH
oMoy (popMaabHBIX MPOLEAYD;
4 2. T00YI0 CHUMBOJIMYECKYIO MO/JIENb,
COJIEPIKAIIYI0 MAaTeMAaTHYECKIE CUMBOJIBL,
3. peJICTaBIIeHNE CBOMCTB 00BEKTA TOJIBKO B
YHUCIIOBOM BU/IE;
4. moOyro (hopMaIr30BaHHYIO MOJIEIb.
MeTtogamMu MaTeMaTHIECKOT0 MOACTUPOBaHUS | 1. AHATUTHYECKHIA;
SIBIISIOTCA ... 2. Yucnosoii;
5. 3. AxcrnomMaTH4yecKuil 1 KOHCTPYKTHUBHBIH;
4. UMuTaIrMoHHbIA.




Bomnpoc

BapI/IaHTBI OTBECTa

2

3

AJleKBaTHOCTb MaTeMaTHYECKOI MOJIENIN U
00BbeKTa ITO...

1.MpaBMIIBHOCTE ~ OTOOpaXEHHUSI B
CBOWCTB 00BEKTAa B TOW Mepe,
Heo0xouMa JUTSt JIOCTHKEHUS
MOJEIHPOBAHUS;
2.IlomHOTA

MOJICTTUPOBAHUS;
3.KomnuectBo wmHpOpManmmum 00  OOBEKTE,
M0JIy4aeMO€ B MPOILECCE MOACIUPOBAHUS;

4.O0BEKTUBHOCTD PE3yJIbTaTa MOJICIIUPOBAHUSI.

MOJIEIIH
KOoTOpas
Lenu

OTOOpaKEHUS 0o0BeKTa

[TnannpoBaHue S3KCIEPUMEHTA HEOOXO0IUMO
IUTAL...

1.TouyHoro npeanucanusi ASHCTBUN B MpoLEcce
MOJICJINPOBAHNS;

2.Boibopa uymcna W yCIOBHUH TpPOBEIEHUS
OTIBITOB, HEOOXOAUMBIX W JOCTATOYHBIX JUIA
pelIeHrsT TTOCTAaBIIEHHOW 3a1auil ¢ TpeOyemoit
TOYHOCTHIO;

3.BolnosHeHUs IUIaHa SKCHEPUMEHTHPOBAHMS
Ha MOJIEIH;

4.CoxpaliieHus 41cia OIbITOB.

[Ipoiecc mocTpoeHHsT MOJETH, KaK IPaBUIIO,
HpeAIoIaraeT:

1. ommcanme BceX CBOKCTB HCCIEIyeMOTO
00beKTa;

2. BbIICICHHE HauOoJjiee CYyIIECTBEHHBIX C
TOYKH 3pPEHUs pENIaeMod 3ajadu  CBOMCTB
00BeKTa;

3. OIIMCaHUe
BPEMEHHBIX
00BeKTa;

4. BBIJICJICHUE CBOMCTB o0BEKTa
0E30THOCHUTEIIBHO K ISJIIM peliacMoi 3a1auu.

BCEX  IPOCTPAHCTBEHHO-
XapaKTePUCTUK  HM3y4aeMOro

Kakas ¢opma mMatemarmdeckod Mojenu
oToOpaxkaer MpeanucaHue OoCJeI0Ba-
TEJIbHOCTU HEKOTOPOM CUCTEMBI ONEpaLil HaJl
UCXOJIHBIMU JAHHBIMH C LEJIBI0 IOJYyYEHUA
pe3yJipTara:

1 .Anamutnyeckas
2. I'pacdnueckas

3. Hudposas
4. AnroputMuyeckas

10.

OO0BEKTOM MOJETUPOBAHUS SIBIISETCS. ..

1. Bce, Ha YTO HAMpaBJIeHA YeIOBEeUYCCKas
EATENBHOCTE;

2. OTHAETbHBIE MPEAMETHI WIIH alllapaThl;

3. ammapaThl, UMEIOIUE OOJBIIOE KOJIHMYECTBO
CBOICTB U IIapaMeTPOB

4. oTHeNbHBIE TEXHOJIOTHYECKUE TPOIIECCHI.

11.

OcHoBHas ejib MOACIUPOBAHU. ..

1. onucanue 0OBEKTA UCCIICIOBAHUT:

2. 00BsICHEHHE 00BEKTA;

3. IPOrHO3UPOBAHUE TIOBEJCHHS U CBOWCTB
00BeKTa

4. Bce BHINIENEPEYNCICHHBIE OTBETHI BEPHBI

12.

Hayunoe MozpennpoBaHue 370...

1. BCerma JIOTUYECKU 000CHOBaHHOE
MOJICTTUPOBaHUE, UCIIOJIB3YIOIIIee
MHUHHAMAaJIbLHOE YHCIIO MIPEIMTOJIOKEHUH,
MPUHITHIX B KaueCTBE THUIIOTE3 HA OCHOBAaHUHU
HaO0JIIOICHUS 32 00BEKTOM MOICIUPOBAHUS;

2.  MOJAEITUpPOBAHUE, OCHOBAaHHOE  Ha




Bomnpoc

BapI/IaHTBI OTBECTa

3

WHTYUTUBHOM(HE OOOCHOBAaHHOM C TIO3WITHIT
(dbopManbHON  JIOTWKM) TpencTaBieHUH 00
00BEKTE HCCICIOBAHNS,

3. MozemMpoBaHHWE pa3NeNAOT Ha  JBa
OCHOBHBIX THITA: HMHTYUTUBHOE M HAy4HOE
MO/JICJINPOBAHKE;

4. 3TO MOJENMPOBAaHHWE, OCHOBAaHHOE Ha
AQHAJIOTUHM TPOLECCOB W SIBICHUH, HMEIOIINX
pa3nuyHyr0  (QU3MYECKYI) MPHUPOIY, HO
OJIMHAKOBO OMHCHIBAEMBIX (POPMAIILHO.

13.

HerepMuHupOoBaHHOE
OTpaXKaer...

MOJCIIMPOBAHUEC

1. mpomeccel, B KOTOPBIX HPEANOJIAracTCs
OTCYTCTBHUE BCAKHUX CIIyYalHbIX BO3IEHCTBUA;
2. oTOOpaxkaeT BEpOATHOCTHBIE MTPOIIECCH U
COOBITHS;

3.0TOOpaxaeT TOJbKO OCHOBHBIC COOBITHSI;

4. mpomecchl, B KOTOPHIX €CTh CIydYaiHble
BO3JICUCTBUSL.

14.

Maremarrueckasi MOJIEINb MPEICTABIIIET COOOH
KOMOWHALMIO CIEAYIOIUX 3JIEMEHTOB. ..

1. mepeMeHHBIX (BXOTHBIX W BEIXO/IHBIX);

2. TapaMeTpoB TPHHAMAIOT  YHCIICHHBIE
3HAYCHUS, LIEICBBIX (DYHKITUH;
3. (YHKITMOHAIBHBIX
OTrpaHUYECHUI;

4. BCce BBIIIENIEPEYNCICHHBIC OTBEThHI BEPHBI

3aBUCHUMOCTEN,

15.

ITapameTpsl MozieNU ObIBAIOT. ..

1. xauecTBEHHBIEC M KOJINYECTBESHHBIE

. AUCKPCTHBIC, HCIIPCPBLIBHBIC

. CMCIIIaHHBIC

. BCC BBIIIC MEPCUNCIICHHBIC OTBCTHI BEPHbLI

16.

IIpy  MOAENMpPOBAaHMM  TEXHOJIOIMYECKHUX
MPOIIECCOB HEO0XOTUMO cobmoaaTh
clefyromme — TpeOOBaHUS K BXOIHBIM
¢dakropam...

. OHH JIOJDKHBI OBITh B3aHMHO HE3aBUCHMBI;
. KOJIMYECTBEHHBIMH U CPABHUTENIBHO JIETKO
HU3MEpSAEMBIMA

3. IPOCTBIMU, UMETH (PUIUUECKUI CMBICI U
YHHUBEPCAIBHBIMY C TOYKH 3PEHUS CBOWCTB U
CTPYKTYpHI 00BEKTa

4. Bce BBIIIIE IEPEYHCIICHHBIE OTBETHI BEPHBI

N~k W

17.

Briienstor kpuTepuii ONTUMU3ALMNH. ..

1. DKOHOMUYECKHUI

2. TEXHUYECKHUH WA TEXHOJOTHUSCKHUI
(TIpOU3BOIUTEIILHOCT)

3. TEXHUKO-OKOHOMHUYECKHUNA U DKOIOTMUECKUI
4. BCE BBINIETIEPCUHUCIICHHBIC OTBETHI BEPHEI

18.

HMmuranmonHoe MOACIUPOBAHUC ...

1. Bocnpoussoaur (hyHKIIMOHUPOBaHUE
00BEKTa B MPOCTPAHCTBE U BPEMEHU

2. MoaenupoBanue, B KOTOPOM pean3yeTcs
MO/JIETIb, MIPOU3BOSAIIAS poIecc
(hyHKITMOHUPOBaHUSI CHUCTEMBI BO BPEMEHH, a
TaKXXC UMUTHUPYIOTCA 3JIEMCHTAPHBIC

SIBJIICHUSI, COCTABJISIONTHE TIporiecc! !

3. MoaenupoBaHue, BOCIIPOU3BOSILEE TOIBKO
(u3HYECKUE MPOLIECCHI

4. MojenupoBaHue, B KOTOPOM peallbHbIE
CBOICTBa 00BEKTA 3aMEHEHBI 00 BEKTAMU —




Bomnpoc BapuanTe! oTBeTa
/1
1 2 3
aHaJloraMu
Uro obecnieunBaeT IJIaHUPOBAHHUE 1. oOHOBpEMEHHOE  BapbHUpPOBAHUE  BCEX
3KCIIepUMEHTA? (hakTOpOB MO ONpeAETICHHBIM MPaBHUIIaM;
2. UCIIONIB30BaHUE MAaTEMAaTHYECKOTO anmnapara,
(hopmanu3yroLero MHOTHE JIEeHCTBUS
19. 9KCIIEPUMEHTATOPA;
3. BBIOOp YETKOW CTpaTeruu, MO3BOJISIONICH
IIPUHUMATh  OOOCHOBaHHbIE  PELICHUA U
MUHHMU3AIHIO YHCIIa OTBITOB;
4. Bce BBIIIIE IEPEYUCIICHHBIC OTBETHI BEPHBI
Jns  OmEHKM TOYHOCTH  PErpecCHOHHBIX | 1. MHO>KECTBEHHBIT KO3 UIESHT
MoJenelli ¢ HECKOJIBKUMH  BXOAHBIMHU | KOPPEISALUHY;
20. | mepeMeHHBIMH HCIIOIB3YETCsI 2. K03(DPHIHEHT perpecchn
3. kputepuit Gumepa
4. ypOoBEeHb 3HAUHMOCTHU
Bapuant No 2
Ne
Bompoc BapuanTe! oTBeTa
n/m
1 2 3
AJIEKBaTHOCTh ~ pPErpeccHOHHBIX  Mojenert | 1. koaddunmentom dumepa
1 OIICHHUBAETCH... 2. ko3 dunmentom CThroeHTA
' 3. K03 PUIHEHTOM perpeccun
4. k03 HUITMEHTOM KOPPEISIIH
N3menenue coctosiHust 00beKkTa oToOpaxaercs | 1. CraTudeckoit Moaenu
2 B BUJIE... 2. JlerepMUHUPOBAHHOMN MOJIETH
' 3 . JIuHAMUYECKON MOJEIH
4. CToxacTUYECKON MOAEIIN
Kax dhopmynmupyeTcs onpezaeneHue | 1.Bcsakuii ompeneneHHbId BHIOOp TapaMeTpOB
«ToKazareib 3PPEKTHBHOCTH»? 2. KOJIIMYECTBEHHBIH KPUTEPUH CpaBHEHUS
Mexay coboii mo 3()PEKTHBHOCTH pa3HBIX
pereHuit
3. 3.Pemienne,  KOTOpOE  TPEINMOYTHUTEIHHES
JIPyTUX
4.IIpenBapuTensHoe KOJINYECTBEHHOE
000CHOBaHNE ONTHUMAIFHBIX PEIICHUN
Yro sIBIISIETCS CHHOHUMOM TTOHSATHUS 1.(cTroxacTuyeckas MOZEIIb)
4 "BepOSITHOCTHASI MOJENb"? 2. TMHaMHA4YecKast MOJIeNb
' 3. IeTepMUHUPOBAHHAS MOJIEITH
4. aHanoroBas MOJIENb
Mopens 1eTepMUHUPOBaHHAS ... 1.Marpuua, 1eTepMUHAaHT KOTOPOH paBeH
Enununie;
2.00beKTHUBHAST 3aKOHOMEpHasl B3aMMOCBS3b U
NPUYMHHAS B3aUMOOOYCIOBICHHOCTh
coObITHii. B Momenm He  JoImyckaroTcs
5. Clly4aiiHbIE COOBITHSI.
3.Mogenb, B KOTOpPOH BCE COOBITHS, B TOM
4yucie, — ClydailHble  pamKHUPOBAaHBI IO
3HAYMMOCTH;
4. CucreMa HENPEIBUICHHBIX, CIIYYaiHBIX
COOBITHH.
6. Yro xapakTepu3yeT CpeJHEKBaIpaTHIECKOES 1. pas3bpoc CITydaitHOH BEJIMYHMHBI




Bomnpoc Bapuantsl oTBeTa
n/n
1 2 3
OTKJIOHEHHE CITy4aliHOW BEJINYNHBI? OTHOCUTENIFHO MaTEMaTU4eCKOr0 O’KUIAHUS;
2. pasbpoc CITy4ailHOU BEJIUYMHBI
OTHOCHUTENIFHO MaTeMaTH4eCKOro OKUIaHUS;
3. cpemHee 3HAYEHHE CITyYallHOW BETMYHHBI;
4, pazbpoc CITy9alHOM BEITMINHEI
OTHOCHTENIFHO MaTeMaTH4YeCKOTO OKUIAHHSL.
CBoiicTBO, IPX KOTOPOM MOJEIH MOTYT OBITh | 1.YHHBEpCaNnbHOCTHIO;
7 MOJTHOCTBIO WJIN YaCTHUYHO UCIIOJIb30BATHCS 2.HeompeneneHHOCTEIO;
' IIPU CO3/JaHUU JPYTUX MOAEIIEH. . 3.HeuspectHOCTEHIO;
4.Cny4allHOCTBIO.
Kak Ha3pIBaeTCs mepexo oT peaabHOro 1.dbopmanmmzanmeit 00BbeKTa;
8 00BeKTa K HEKOTOPO JIOTHUeCcKoil cxeme? 2. omrcaHuEM O0BEKTa;
' 3.xapaKkTepucTHKa OOBEKTa;
4. nzy4yeHue oObeKTA.
Kaxoii knacc Mozenei ucnonp3yer 1. ¢usmueckue monenu;
KOMITBIOTEPHOE MOAEIHPOBaHUE? 2. MaTeMaTu4ecKue MOJEINH;
9. 3. UMUTALMOHHBIE MOJEIIH;
4. BEpOATHOCTHBIE MOAECIIH.
KakoBsl B  OCHOBHOM  HedopMaibHbIe | 1. THHEHWHBI
10 MAaTEMATUYCCKUEC MOACIN TEXHOJIOTHYCCKUX 2. HE JIMHEHHBI
" | o6bexTOB? 3. aHAIIOTOBBIC
4. UMUTALTIOHHBIE
HenpepbiBHO-€ TEPMUHUPOBAHHBIE cxembl | 1.MaTemaTHuecKkoe OIMCAHUE CHUCTEMBI C
MOJEIUPOBAHUS OLPEACIISIOT. . MOMOIIBI0 HETPEPBIBHBIX (QYHKIMHA € y4ETOM
CiTydaiiHbIX ()aKTOpOB
2.MareMaTHYecKOe ONHCAHHE CHUCTEMBI C
11 MOMOIIBI0 HENpephIBHBIX (QyHKIHN Oe3 yuéra
' CiTydaiiHbIX ()aKTOpOB
3.MaremaTtnueckoe ONHCaHUE CHCTEMBI C
MOMOIIBI0 QYHKIHMIA HEMPEPBIBHBIX BO BPEMEHH
4.MaTteMaTHYeCKOE ONHCAaHUE CHUCTEMBI C
MIOMOIBIO TMCKPETHO-HENPEPhIBHBIX (DYHKLHUH
I[lon yeMm mnoHuMaerca crocod BeruamcieHus | 1. noJ METOJI0OM HUMUTAIMOHHOI'O
CTaTUCTUYECKUX XAPAKTEPUCTUK CIyYaWHBIX | MOJEIMPOBAHHUS
12 BEJIMYHH? 2. 10 METOJ0M (PU3UUECKOTO MOACITUPOBAHUS
) 3. OJ METOI0M MaTEMAaTHYECKOr O
MO/JIEJIUPOBAHHS
4. moJ METOJJOM aHAJIOTOBOI'O MOJEITHPOBAHHUS
YeM onmchiBaloTCS MaTeMmaTuuyeckue mozaenu | 1. auddepeHunaibHbIMUA ypaBHEHUSIMA
13 TEXHOJIOTMYECKUX O6LCKTOB XUMHAYECKOH | 2. HUHTCTpaJIbHBIMU YPaBHCHUAMU
" | IpPOMBIIINIEHHOCTH YaIle Bcero? 3. HEMMHEHHBIMH YPaBHEHUSIMU
4. nMHEHBIMH YpaBHEHUSIMH
Kakne monenu mpuMeHSIOTCS npu perieHuH | 1. pusumueckue Moaenu
14 3a/1a4, CBSA3aHHBIX C 00pPaOOTKOW OONBIIOrO | 2. aHAJIOTOBBIE MOJIEIH
’ KOJINYECTBA JaHHBIX? 3. MaTeMaTHYEeCKHIE MOIEIN
4. cTaTuCTHYECKHE MOJICIH
KakoB mepBelii mar B wuccienoBanuu | 1. dopmynupoBka 3anaun
MMUTAITMOHHOW Mozen? 2. oTpeieNicHHe TapaMeTPOB MOJIEITH
15. 3. onpeneaeHue CBOMCTB MOJIENH
4. ompenesieHNE XapaKTEPUCTHK MOJIEIN




Ne
Bomnpoc Bapuantsl oTBeTa
n/n
1 2 3
B qeM 3aKITIOYaCTCS cymHOCcTh | 1.9T0 3amemenne oJHOro 00BheKTa (OpUrHHATIA)
MOJICIIMPOBaHMUS? OpyruM (MOJENbI0) U (UKcArs UM U3yYeHUE
CBOWCTB OpHWIMHAaJa IIyTeM HCCIeJOBaHUs
16 CBOMCTB MOJEIH.
' 2. B OIPEETICHNH TapaMeTPOB MOJEIU
3. B onpe/iesIeHnH CBOMCTB MOJACIH
4. B ompeneneHUN OCHOBHBIX XapaKTEPUCTHK
MOJENHU
C vero HaunHaeTcs npouecc MoaenupoBanua? | 1. ¢ hopmanuzanuu
17 2. ¢ yCTaHOBJICHUS LIETIH
' 3. ¢ onucaHusI CBOMCTB
4. c MaTeMaTH4ecKOro ONKCaHUs
Kakwne METOAbI HCIIOJIB3YIOTCA JJIsL 1. AHaJ'H/ITI/I‘ICCKI/Ie, UMHUTAlITUOHHBIC
HUCCIIEIOBAHN MaTeMaTHYECKOI Moaenn? 2. ImuTanoHHbIe, BU3yaJIbHBIC
18. 3. AHanuTHYECKHE, BU3yaIIbHBIE
4. AnanuTuyeckue, HMUTAIIMOHHEIC,
BU3YyaJIbHBIEC U rpaduyeckne
Ilouck  MaTeMaTHYECKUX  3aBUCUMOCTEH | 1.perpeccuoHHbIH, KOPPEJSLIUOHHBIN,
MEXIY BXOZHBIMU u BBIXOJHBIMH | JUCIEPCUOHHBIN aHAIN3
19. | mepeMeHHBIMH ,, [0 COOpPaHHBIMU OMBITHBIM | 2. MHOTO(AKTOPBIH IKCIIEPUMEHT
JaHHBbIM MOXKET BBIIIOJIHACTCA C IIOMOIIBIO 3. KOppeJIiIHHOHHBIﬁ aHaJIu3
CIEAYIOLIHUX ,,METO/IOB... 4. nMCTIEpCUOHHBIA aHAIU3
Uro noHumaercs  moj — oMmmupuyeckoil | 1.  AHanuTHyeckass — 3aBUCUMOCTb  MEXAY
MOJIENbI0? XapakTepuCcTUKaMH U GakTopamu 00beKTa
2.AHanorosasi 3aBUCUMOCTb MEXIY BXOJHBIMH
1 BBIXO/IHBIMHU XapaKTEPUCTHKAMHU 00BbEKTa
20 3. AmHanmuThyeckas  3aBUCHMOCTb  MEXIY
' BXOJHBIMU XapaKTEPUCTUKAMM U CBONCTBaMU
oOBekTa
4. AnamuTHueckas  3aBHCHUMOCTb  MEXIY
BBIXOJHBIMU XapPaKTECPUCTHUKAMU H CBOMCTBaAMU
oOnekTa
Bapuant Ne 3
Ne
Bomnpoc BapuanTe! oTBeTa
/T
1 2 3
OcHoBHast GyHKIUS MOAEIH 3TO: 1. Ioayunts uHGOPMALKIO O MOICIUPYEMOM
00BEKTE;
2.0T00pa3uTh ~ HEKOTOpBIE  XapaKTepUCTH-
YEeCKHE TMPHU3HAKU 00BEKTa;
1. 3. IoayunTs uHGOPMALKIO O MOIEIUPYEMOM
00beKTe WM  OTOOpa3uTh  HEKOTOPHIC
XapaKTepUCTUYECKHE MPU3HAKU 00bEKTa
4. BocmpousBectn  Quznyeckylo  Gopmy
00BEKTa
B yeM 3aKITI0YaeTCS npoBepka | 1. cOOTBETCTBHE MOJIENTH K OOBEKTY.
a/IeKBaTHOCTH MOJIEIN? 2. IpOBEPKU OCHOBHBIX [IapaMETPOB OOBEKTA.
2. 3. TpOBEpKHM AMHAMHYECKHX XapaKTEPUCTUK
00BeKTa.
4. COOTBETCTBUS BBIXOJHbIX XapaKTEPUCTUK
3. Yro Ha3bIBaeTCA ¢dakTopHbIM | 1.  COBOKYHHOCTH  0ONacTeil  ompenesieHHs




Bormpoc Bapuants! orBeTa
1/
1 2 3
MIPOCTPAHCTBOM? BXOIHBIX (paKTOPOB;
2. COBOKYITHOCTH oOOiacTedl  ompeesieHus
BBIXOJHBIX (DaKTOPOB;
3. M3MCHEHHE BXOMHBIX ITapaMETPOB BO
BpCMCHH;
4. KaueCTBEHHBIC XapaKTCPCTUKH OOBEKTA.
Kakue BHUIBI METOMOB HCIOJB3YIOTCA s | 1. aHATUTUYECKUH, YUCIICHHBIH,
HCCIICTIOBAHMS CIIOKHBIX CUCTEM ? KOJIMICCTBEHHBIN, SKCIIEPUMEHTATHHBIN.
4 2. aHATUTUYCCKHUM ,YMCIICHHBIMN,
) MMHTAIIMOHHBIN KaueCTBEHHBIM.
3. YHCICHHBIN, YNCICHHBIH,
4. UMUTALIMOHHBIIA U YHMCICHHBIN.
Kakoit  xapaktep wmeer anpuopHas | 1. KOJHMYECTBEHHBIH,
5 uHpOopManus? 2. KaueCTBEHHBIH,
' 3. IUCKPETHBI,
4. TUHAMAYECKUH.
Kak omnpeznensiercss panmoHanbHOoe 4HCO | 1. 9KCIEpTHBIM cIIocoOOM,
BXOJIOB U BEIXOJIOB 00BEKTA? 2. aNTOpUTMHUYECKHM CIIOCOOOM,
6. 3. aHAJMTUYECKUM CIIOCOO0M,
4. YUCICHHBIM CIIOCOOOM.
Kaxumu METOJIaMH MOJKET ObITh | 1. aHATUTHYECKHUM, YHCIICHHBIM
7 HCCIIeIOBaHA aHAIMTHYECKAs MOJIEIIb? 2. aHAJTUTUYECKUM U Ka4eCTBECHHBIM
' 3. Ka4YeCTBEHHBIM U YHCIICHHBIM
4. aHaTUTUYECKUM, YHCIIEHHBIM, KAYECCTBEHHBIM
B BUIC 4ero hopmymupyercs | 1. B Bune rpada,
8 KOMITBIOTEPHOE MaTeMaTU4ecKoe | 2. B BHJIC MaTPHIIBI,
' MoieIrpoBaHue? 3. B BUJIe aJITOPUTMA,
4. B BUJC YpaBHEHUI.
[TorpemHocTh MaTEMaTUYECKON MOJIETN 1.HecooTBeTcTBHEM (hU3HUECKON PeaTbHOCTH,
CBSI3aHA C ... TaK Kak a0COJIOTHAs HCTHHA HEAOCTIKUMA,
9. 2.HeaiekBaTHOCTBIO MOJIENIN;
3.HeaKOHOMHUYHOCTBIO MOJICIIH;
4.HeappeKTHBHOCTBIO MOJICIIH.
Ha ueMm ocHOBEIBaeTCsS METOT 1. Ha nmpunImune anamoruu
MOJCIUPOBAHUS: 2. Ha npuHuumne cooTBeTCTBUA
10. 3. Ha npunnune nomo0us
4. Ha mpuHITHTIE peaTbHOCTH
KomnbroTepHslii  3KcepuMeHT — 93TO: | 1. peuieHue 3aauu Ha KOMIIBIOTEPE;
2.McclieJOBaHUE MOJICITH € TIOMOIIBIO
KOMIIBKOTEPHON ITPOrPAMMBI;
11. 3.MOIKITFOUCHHE KOMITBIOTEpa I1sl 00paboTKu
(hr3HUECKUX PKCIIEPUMEHTOB;
4. aBTOMAaTH3UPOBAHHOE yIIPaBJICHUE
(DU3UYECKUM IKCIIEPUMEHTOM.
Kakne MateMaTHyecKkre METOIBI MOKHO 1.TMHEHOTO TPOTPAMMHUPOBAHUS;
12 MIPUMEHSTH JIJISl IPUHSATHS XO3SHCTBEHHBIX | 2.MacCOBOTO OOCITy>KUBaHUS;
' pEIIeHUH B YCIOBHUAX HEONPEICICHHOCTH: 3.IMHaMHYIECKOT'O TTPOTPAMMHPOBAHNS;
4. anropuTMUYECKUE
Mopnens ecTh 3aMelleHHe H3y4aeMoro | 1.Bce CTOPOHBI JaHHOTO OOBEKTa;
13. o0beKkTa JpyruM OOBEKTOM, KOTOPBIH | 2.CYNIECTBEHHbIE CTOPOHBI NAHHOTO OOBEKTa;
OTpaXkaeT: 3. HEKOTOPBIE CTOPOHBI JAHHOTO 0OBEKTA;




Ne
Bormpoc Bapuants! orBeTa
/11
1 2 3
4.HecymecTBEHHbIE CTOPOHBI JAHHOTO 00BEKTA.
Pesynprarom mpomecca ¢opManuzanuu | 1.omucareiabHas MOJCHb;
14 SIBJISICTCSI: 2.rpadudeckas MOIEIb;
' 3.MaTreMaTuyeckas MOJEIb;
4.mpeaMeTHast MOJICIIb.
Kak Ha3bIBACTCS ympoieHHoe | 1. opuruHan,
15 MIPEACTABICHUE PEATBHOTO 00BeKTa? 2. MOJIEITb;
' 3. IPOTOTHII;
4. cucrtema.
Pesynbratom  ¢opmanmzanuu  mpouecc | 1. mpeaMeTHas MOJICIb;
16 SIBIISICTCHL. .. 2. MaTeMaTH4eCcKas MOJIEIb;
' 3. aHaJI0roBast MOJEIb;
4. puznueckas MoJeIb
Knaccudukamms mozmeneit B 3aBucumocty | 1. nuHeHHas;
17 OT WX W3MEHEHHS BO  BpPEMEHH | 2. IUCKpETHas,
' XapaKTepHu3yer : 3. cTaTHCTUYECKas,
4. quHaMuyeckas.
IIpouecc cozpanus Mojaenel Ha3bIBaeTCsA... | 1. KOHCTpyHpOBaHUE:
18. 2. MOJENUPOBAHUE;
3. BKCIIEPUMEHTHPOBAHMUE;
4. IpOEKTUPOBAHUE.
MopenupoBanre, B Tmporecce KOToporo | 1. uaeambHbIM;
19, peaibHOMY OOBEKTY MPOTHUBONOCTABISICTCS | 2. (hOpMabHbBIM;
€ro YBEJIMYCHHAA NI YMCHBIICHHAsA 3. MaTCpUuajIbHbIM,
KOIUS, UMEHYIOT ....... ? 4. acCONMaTHBHBIM.
Kakumu cBoiicTBamu 001a/1a10T MaTPHUIIBI 1. CHMMETPUYHOCTH OTHOCHUTEIFHO LIEHTPa
MOJIHOTO (DAKTOPHOTO IKCIICPUMEHTA? 3KCIICPUMECHTA,;
20. 2. yCIoBHE HOPMHUPOBKH;
3. OPTOTOHAIBHOCTH M POTOTA0EIEHOCTE;
4. Bce BBIIIE TMEPCUNCIICHHBIC OTBECTHI BEPHBI.

6.3. Onucanme mnokasareseil M KPUTEPHEB KOHTPOJISI YCIIEBAEMOCTH, ONMHCAHHME
OlLleHUBAHMS

IIKaJa

6.3.1. Kpurepun oueHoK NpoMe;KyTo4uHO# aTTecTanuu (nuddepeHInPOBaAHHBII 3a4eT)

Onenka

«2Q»

(Hey10BJIETBOPUTEJIBHO)

Ioporosslii ypoBeHb
OCBOCHHU

YrayoaeHHbli
YPOBEHb OCBOEHHSI

IIpoaBuHyTHIN
YPOBEHb OCBOCHMS

«3»
(YA0OBJ1€TBOPUTEJIHHO)

«“»
(xopoio)

«5»
(oTJAM4HO)

[Tocemenne MeHee
50 % NEeKIUOHHBIX U
71a00paTOPHBIX pabOT

Ilocemnienue He MmeHee
60 % JNEKINOHHBIX U
J1a00paTOPHBIX pabOT

[Tocemenne He MecHEe
70 % JIEeKIIMOHHBIX U
71a00paTOPHBIX paboT

Ilocenienue He MeHeEe
85 % JEeKIIMOHHBIX U
71a00paTOPHBIX pabOT

CTyneHT He 3HaeT
3HAYUTEIILHON YacTHU
MaTrepuaa, JOmyCcKaeT
CYILIECTBEHHBIE
OIIMOKHU B OTBETAX Ha
BOIPOCHI

Crynent
MTOBEPXHOCTHO 3HACT
MaTepHuaa OCHOBHBIX
pasnenos u TeM
yaeOHOMH
JUCHUITIINHBI,
JIOMTYCKaeT
HETOYHOCTH B OTBETE

CryneHT xopouio
3HaeT MaTepuail,
IpaMOTHO U 110
CYILLECTBY H3JIaraet
ero, A0ImycKas
HEKOTOpBIE
HETOYHOCTH B OTBCTC
Ha BOIIPOC.

CTyaeHT B OJIHOM
00BEME 3HAET
MaTtepuan,

rPaMOTHO U 1O
CYIIIECTBY W3JIaraeT
€ro, He JOIycKast
CYILIECTBEHHBIX
HETOYHOCTEH B OTBETE




Ha BOIIPOC Ha BOINIPOC
He ymeer naxonuts WNHorpa Haxomut YBEpEHHO HAXOIUT Bbe3ommbouno
peleHus O0JIbIIMHCTBA | PELICHUS peleHus HaXOIUT
IIPEyCMOTPEHHBIX IIPENYCMOTPEHHBIX IIPEyCMOTPEHHBIX pelieHus
IpOrpaMMoil 00ydeHHsl | IpOrpaMMoit IIPOrpaMMoil 00y4eHHsl | IPEeayCMOTPEHHBIX
3aJaHuil oOy4eHUS 3aIlaHnui 3aJaHuN MPOTrpaMMoit
oOydeHus 3aJJaHui
bonpmuHCcTBO IIpenycmoTpeHHbIE IIpenycMmoTpeHHbIE [IpenycmorpenHbie
IIPEyCMOTPEHHBIX IIPOrpaMMON porpamMMoil o0ydeHust | mporpaMMon
IporpaMMoii o0ydeHus: | oOydeHHs 3aJaHHs 3a/1aH}sl YCIIEIIHO 00y4YeHHS 3aJaHHs
3a[JaHUH HE BBIIIOJHEHO | BBIIIOJIHEHBI BBITIOJIHEHBI YCIIEITHO BBIIIOJIHEHBI
YIIOBJIETBOPUTEIBHO

Hpumepuaﬂ WKala OoueHuBanun 3HAHUIL 6 MeCMO0BOIL ¢0pM€:

KoJsin4yecTBO NpaBWIbHBIX OTBETOB, %0 Onenka
0-49 HeynoBineTBopuTensHO
50-65 Y 10BIETBOPUTEITHHO
66-85 Xoporo
86-100 Omimyno

7. YYHEBHO-METOANYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE
JANCHUIIVIMHbI

7.1. PexoMeHnayemas Jureparypa

7.1.1. OcHoBHas JuTEpaTypa

1. Asepuenkos, B.1. OcHOBBI MaTEMaTHUECKOIO MOJIETUPOBAHUS TEXHUUECKUX CUCTEM : yueOHOe
nocobue / B.M. ABepuenkos, B.II. ®enopos, M.JL Xeiiden. - 3-e uzn., crepeotun. - MockBa :
WznarenbctBo «®DmmaTan, 2016. - 271 c. : cxem., wi. - bubnumorp. B kH. - ISBN 978-5-9765-1278-8,
OnextponHbli pecype: http://biblioclub.ru/index.php?page=book&id=93344

2. KimmaoB, A.B. Maremarndyeckoe MOAECTHPOBAHHE XHMHUKO-TEXHOJIOTMYECKHX ITPOIECCOB !
yuebHoe mocodue / A.B. Knmunos, A.I'. Myxamer3siHoBa ; depepaibHOE areHCTBO 1O 0Opa30BaHUIO,

l'ocynapctBeHHOe  00pa3oBaTelNbHOE  YUPEXKACHHE BBICIIETO IMPOPECCHOHANBHOIO  00pa30BaHUS
"KasaHCKkuii  rocylapCTBEHHBIH  TEXHOJOrM4eckuil yHusepcurer'. -  Kaszanp Kazanckuit
roCyIapCTBEHHBIN TexHonorndueckuii yuuepcuret, 2009. - 144 c. : wun., tadn., cxem. - bubn. B kH. -
ISBN 978-5-7882-0774-2, ONEKTPOHHBIN pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=270540

7.1.2. lonoTHUTEJBHASI IUTEPATYPA

1. I'y6aps, }O.B. Beenenne B Mmatematuueckoe moaenuposanue / KO.B. I'yOaps ; HanponanbHbii
Otkperteiii - YHuBepcuter "MHTYUT". - Mocksa WNurepuner-Yuusepcurer WHpopManmoHHBIX
TexHonorui, 2007. - 153 c., DNEeKTPOHHBIN pecypc:
http://biblioclub.ru/index.php?page=book&id=233992

2. Camapckuii, A.A. Marematnueckoe moxenuponanue / A.A. Camapckuii, A.Il. Muxaiinos. -
MockBa : ®usmariaur, 2005. - 160 c. - ISBN 978-5-9221-0120, DnekTpoHHBIH pecypc:
http://biblioclub.ru/index.php?page=book&id=68976

7.2. Ba3pl JaHHBIX, YJIEKTPOHHO-0UOJIHOTEYHbIE CHCTEMbI, HHPOPMAIMOHHO-CIIPABOYHbIE H
MOMCKOBBIE CHCTEMbI

1. EBpomneiickas nudposas oubimoreka European: http://www. europeana.eu/portal/

2. MupoBas mudposas oudanoreka: http://www.wdl.org/ru/

3. CBobGoxanHas »nnukioneaus «Bukunenus»: http://ru.wikipedia.org/

4.CroBapu ¥ SHIMKIIONENH Ha «AkagaeMukey: http://dic.academic.ru/

5. DnektponHas 6ubaHoTeKa yueOHuKoB: http://student.net/



http://biblioclub.ru/index.php?page=book&id=93344
http://biblioclub.ru/index.php?page=book&id=270540
http://biblioclub.ru/index.php?page=book&id=233992
http://biblioclub.ru/index.php?page=book&id=68976
http://www.wdl.org/ru/
http://ru.wikipedia.org/
http://dic.academic.ru/
http://student.net/

6.2nexrponnas oudmmoreka IQlib: http://www. iglib.ru/

7. OnexkrponHas oubnuoreka Poccuiickoit I'ocynapcrBennoit bubnuorexu (PI'B):
http://www.rsl.ru/

8. DneKkTpoHHO-OMONMMOTEeYHAsl CCTEMA M3/1aTENIbCKOTO eHTpa «JIaHby»

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJIMHBbI

8.1. MaTepuaibHO-TEXHUYECKOE OCHAIIIEHHE Ay TUTOPHIA:

Criennanu3upoBaHHbIe ayAUTOPUH, UCIIOJIb3yEeMble MPHU MIPOBEICHUU 3aHATUN JIEKIIMOHHOTO TUIIA,
OCHAILIEHbl ~ MYJbTUMEIAUMHBIMA MPOCKTOpPAMU W  KOMIUIEKTOM  amnmaparypbl, O3BOJSIOLIEH
JI€MOHCTPHUPOBATh TEKCTOBbIE U IpadyuuecKue MaTepuabl.

AyauTOpUM I IPOBEACHNS] JIEKIIMOHHBIX 3aHATHIA.

OcHamieHHOCTh: cToi- 19 mmr., cTyn-38 mrT., tocka 6emas mapkepuas Magnetoplan C 2000x1000

MM.
KommnbproTepHas TeXHUKA: HHTEPAKTUBHBIN ceHcopublii LCD — skpan iiyama ProLite PL8603U.
AyauTOpuH JIsl MPOBEAEeHUS JIA00PATOPHBIX 3aHITHI.

OcCHaIlEHHOCTh: CTOJI- 8 mIT., cTyn-16 mT., Jocka Genmast mapkepuas Magnetoplan C 2000x1000

MM.

Kommbrotepuas texuuka: Mono6siok Dell OptiPlex 7470 All-in-One CTO 23.8” FHD DDR4 16
I'b— 16 mr.

8.2. IlomMe1ieHus1 1JIs1 CAMOCTOSITEIbHOM PadoThI:

1. OcHameHHOCTh MOMEIIEHUS IS CaMOCTOATENbHOM paboThl: 13 mocamodnbix mect. Ctynm —
25 WT., CTOA — 2 WT., CTOJ KOMIBIOTEpHBIH — 13 mrT., mkad — 2 mr., JocKa ayAUTOpHAs MapKepHas —
1 mr., APM yuebnoe IIK (MonuTOp + cucremusiii 610k) — 14 mt. octyn k cetu «MHTepHET», B
JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

2. OCHAIIIEHHOCTh TTOMEIIEHUS JIJIST CAMOCTOSATEIILHOW paboThl: 17 mocamodnHbx MecT. Jlocka juis
nuchbMa Mapkepom — 1 1mT., paboune MecTa CTyAeHTOB, obopynoBaHHble IIK ¢ nmoctymom B ceTh
yHHUBepcuTera — 17 mrt., MynbTuMenuiHbelidi npoektop — 1 mr., APM npenogaBarens ans paboTsl C
MyJabTUMeaHa — 1 mT. (CUCTEeMHBIN OJI0K, MOHUTOPHI — 2 IIT.), ctoi — 18 mrT., cryn — 18 mt. Joctyn
cet «HTEepHET», B AJIEKTPOHHYIO MH(OPMALMOHHO-00pa30BaTENIbHYIO Cpely Y HUBEPCUTETA.

3. OcCHallleHHOCTh TMOMEIICHUsI Ul CaMOCTOSTeIbHOM paboThl: 16 mocagouHbix MecT. Cton
KOMITBIOTEPHBII Ui CTyIeHTOB (THII 4) - 3 MIT., CTOJ KOMIBIOTEPHBIN I CTyAeHTOB (T 6) — 2 mT.,
CTOJI KOMITBIOTEPHBINA Ui CTyAeHTOB (Tum 7) — 1 mT., Kpecyio npenojaBareis (CeTka, IBET YepHBbI) —
17 wt., nocka HamoJapHas MOOMIIbHAsA Oenas MarHUTHO-MapkepHas «Magnetoplan» 1800MM*1200mm - 1
mt., MoHOOMOK Lenovo M93Z Intel Q87 — 17 mit., mmakar — 5 mT. Jloctynm k cetn «VHTepHET», B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO CpEly Y HUBEPCUTETA.

8.3. IlomereHus A1 XpPaHeHUs U NPOPUIAKTHYECKOT0 00CTYKHUBAHUSA 000Py10BAHHUS:

1. Ilentp HOBBIX HH()OPMALIMOHHBIX TEXHOJIOTUHN U CPEACTB OOYUECHHUS:

OcCHaIIEHHOCTh. MEPCOHANBHBINA KOMIIbIOTEP — 2 WIT. (ZocTyl K cetu «MHTEpHET»), MOHUTOp —
4 1mT.,ceTeBoil HAKONMUTENb — | MIT.,HCTOUYHUK OecriepeOONHOTO MUTAHUS — 2 IIT., TEIEBU30P MJIa3MEHHBIH
Panasonic — 1 mt., Touka Wi-Fi — 1 mir., nassipHas craHius — 2 1rT., Apeib — 5 mT., nepdopartop — 3 mr.,
Ha0Op MHCTpyMeHTa — 4 MIT., TeCTep KOMIBIOTEPHOU CeTH — 3 IIT., OAIUIOH CO CXKAThIM Ta3oMm — 1 mmiT.,
macra TersionpoBojgHas — | mT., meiiecoc — 1 mT., paanocTtaHiys — 2 WT., cToi — 4 mT., TymM0a Ha
KoJiecukax — | mT., MoACTaBKa Ha KoJiecukax — 1 mr., mkad — 5 mT., Kpeciao — 2 mT., JectHuna Alve —
1 .

2. llenTp HOBBIX HH(DOPMAITMOHHBIX TEXHOJIOTUHA U CPEACTB OO YUCHHS:

OcHaIeHHOCTh. CTON — 5 WT., CTyA — 2 IT., KPecino — 2 mT., mKad — 2 mT., nepcoHaIbHBIN
KoMmmbloTep — 2 mT. (moctym kK cetu «MHTepHETY), MOHMTOp — 2 mmT., M®Y — 1 mT., TecTep
KOMIIBIOTEPHOH ceTu — | mT., 6aloH co cKAThIM ra3oM — | mT., mypymnoBept — | mir.

3. llerTp HOBBIX HHPOPMAITMOHHBIX TEXHOJOTHIA U CPEACTB OOYICHUSI:
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OcHaleHHOCTh: CTOJ — 2 WT., Tyl — 4 mT., kpecno — 1 mT., mkad — 2 MmT., MepCOHATBHBIN
kommbioTep — | wT. (moctynm k cetn «MuTepHeT»), Beb-kamepa Logitech HD C510 — 1 mT., KOJOHKH
Logitech — 1 mT., TecTep KOMIBIOTEPHOM ceTH — 1 mT., apeiab — 1 mrT., Tenedon — 1 mr., Habop pyUHBIX
MHCTPYMEHTOB — | mIT.

8.4. JIuueH3MOHHOEe MPOorpaMMHoe obecrieyeHme:

1. Microsoft Windows 8 Professional (morosop ©0eccpounsiii 'K Ne 875-09/13 ot 30.09.2013 «
Ha moctaBky KOMITBIOTEPHOI TEXHUKN)

2. Microsoft Office 2007 Standard (morosop 6eccpounsiii Microsoft Open License 42620959 ot
20.08.2007)

3. Microsoft Office 2007 Professional Plus (morosop Geccpounsiii Microsoft Open License
46082032 or 30.10.2009, morosop Oeccpounsiii Microsoft Open License 46822807 or 22.12.20009,
noroBop 6eccpounsiii Microsoft Open License 46431107 or 22.01.2010, noroBop 6eccpounstii Microsoft
Open License 45207312 ot 03.03.2009)

4. MySQL Workbench v. 6.3.9 (nuuensus ceoboanas GNU GPL)

5. PHP 7.1.7 ( nunien3us Ha cBOOOIHOE MPOrpaMMHOe oOecriedeHne, o1 KOTOPOM BBIMYIIEH S3bIK
nporpammupoBanus PHP, onoopena OSI)

6. Apache 2.4.27 (cBoGomusiii Kpoccruiatdopmennbiii Web-cepsep, nuiieH3ust Ha CBOOOJHOE
nporpammuoe obecnieuenue Apache Software Foundation).

7. Python (cBo6oanoe pacnpoctpansiemoe I10)
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