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PABOYAS TIPOTPAMMA JUCIIUAIIJIMHBI

Memoowr onmumuzayuu u OpeaHU3aYUU IHEP2O- U PECYPCOCOEPeLarOUUX
XUMHUKO-TEXHOJOTMYECKUX CUCTEM
Hanpasienue noaroroBku 18.04.01 Xumunueckasi TeXHOJIOTHS
Marwuctepckas nporpaMma « Xumudeckas nmxeHepus (coBmectHo ¢ CUBYP)»
@opma NOArOTOBKU OYHAs

Kypc _2 cemectp _3

JeKuud _ 8 yac.

npakTuueckue 3ausaTusi _ 0 dac.

nmaboparopHsie paboTel _ 66  dac.

B TOM 4Hcie ¢ ucnoib3oBanreM MAO nex. _ 0 /a6, _ 36  yac.
BCETO YacOB ayIUTOPHOM HArpy3ku _ 72  dac.

B TOM 4wcIie ¢ ucnoib3oBanreM MAO _ 36  wac.
camocrosTenbHas pabora _ 180 wac.

B TOM YHCJIC Ha MOJITOTOBKY K SK3aMeHy _ 36  wdac.
KOHTPOJIbHBIE Pa0OTHI (KOJINYECTBO) _ 2

3a4eT He MPeyCMOTPEH

9K3aMeH __ 3 ceMecTp

PabGouass mporpamMa cocTaBlieHa B COOTBETCTBHM C TPEOOBaHUSMH O0Opa30BaTEIbHOIO CTaHIAPTA,

camMocToATenbHO ycraHaBiauBaeMmoro JIB®YVY, yreepknenHoro mpukazoMm pekropa ot 07.07.2015 r.
Ne 12 13-1282

Pabouas mporpamma oOcyskaeHa Ha 3acelaHuy JenapTaMeHTa He)Tera3oBeIX TEXHOIOTHH U HEYTEXMMHH,
npotokoi Ne 5 ot «10» okta6ps 2022 r.

Hupexrop JlenapramMeHT A.B. Hukutnna
CocraBuTtens (Jin): Kpusomees B.I1., 1.1.H., npodeccop; E¢pumos .M.
BiraguBocTok
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O0opoTHas cTopoHa TUTYJIbHOrO Jucta PITJI

|. Padouasi IporpaMma nepecMOTpeHa Ha 3aCelaHUM JenapTaMeHTa:

[IpoTokoi oT « » 20 1. Ne

HupexTop nenaprameHTa

(moamucp) (N.0. ®amunus)

Il. PaGouyasi nporpamMma nepecMoTpeHa Ha 3acelaHNM JeNapTAMeHTa;

[IpoTokoi oT « » 20 1. Ne

JlupekTop nenapTaMeHTa

(moamucse) (1.0. dammnus)

I11. PaGouyasi nporpamMma nepecMOTpeHa Ha 3aceJaHUH JleNapTaAMeHTA!

IIpoTokomn oT « » 20 1. Ne

Jupexrop nenapraMeHTa

(oamch) (1.0. damumus)

1V. PaGouas IporpaMma nepecMoTpeHa Ha 3aCelaHUM JIenapTaMeHTa:

[IpoTokoi oT « » 20 1. Ne

JupexTop nenaprameHTa

(moamuce) (1.0. ®amumms)



Pabouast nmporpamMmma AUCHUIUIMHBI «METObl ONTUMHU3AIMKN U OpPraHu3aluu
’HEPro- U pecypcocOeperarimx XuMIKO-TEXHOJIOTHIECKIX CUCTEM» pa3paboTaHa
JUIs CTyAEHTOB 2 Kypca mno HamnpasiaeHuto 18.04.01 «Xumuueckas TEXHOJIOTHSD)
Marucrepckas nporpamMmma «Xumuueckas uaxkenepust (copmecto ¢ CUBYP)y.

Kypc B1.B.JIB.04.03 «MeTtonpl ONTUMHM3AallMd W OpPTaHU3AllMd DHEPro- M
pecypcocOeperarommx —~ XUMHUKO-TEXHOJIOTHYECKUX ~ CUCTEM»  OTHOCUTCS K
JTUCHUIUIMHAM TI0 BBIOOpPY BapHUaTHUBHOM YacTH y4eOHOTO IIaHa.

Kypc  «Metoasl  onTUMM3allMd W OpraHU3allMM  JHEPro- U
pecypcocOeperaronmx — XUMUKO-TEXHOJIOTHUECKUX CHUCTEM» MPOAOIKACT W
yrayonser mpodecCHOHATBHYI0 HAMpaBIEHHOCTh  COACPKAHUSA JIUCIHUILIAH
«MeTomonorusi  HAy4yHbIX  HCCJIEIOBAaHMM B  00JacTH  XUMHUYECKHX U
pecypcocOeperaroux TeXHOIoTumny, «M30paHHbie riaaBbl IPOLIECCOB U alnapaToB
XUMHUYECKON TexHonorum», «lM30paHHbIe TIJIaBbl XUMHUYECKOW TEXHOJOTHUN
MarucTpaTypsbl.

ConepkaHue JUCHUIUIMHBI OXBAaThIBAET CIEAYIOMIUA KpPyr BOIPOCOB:
MOJYyYECHHUE CTyJCHTAaMHU 3HAHUM MO TOCTPOCHUIO PErPECCUOHHBIX MoOJieNen
MpOIIECCOB  XMMHYECKOM  TEXHOJOTMM  Ha  OCHOBE  JUCIEPCHOHHOTO,
KOPPEJSLIMOHHOTO U PErPECCUOHHOr0 aHaIN3a, ISl UCIIOJIb30BaHUs ATUX MOJIENeH
B yIPAaBJICHHM, MOJY4YEHUS YMEHHM MO PELICHHUIO 33/1ad CTaTHYECKONM U
JTWHAMUYECKON ONTUMH3ALNHA XUMHUKO-TEXHOJIOTHYECKHUX MPOLECCOB.

3HaHU, NOJyYEHHBIE MTPU U3YYEHUU TUCHUILUIMHBI « MEeToAbl ONTUMHU3ALNY U
OpraHu3allid dHEPro- U pecypcocOeperaronmx XUMHUKO-TEXHOJIOTUYECKHUX
CUCTEM», MOTYT OBITh HCIIOJIb30BaHbl B HAy4YHO-HCCIIEIOBATEILCKOM paboTe
CTYJCHTOB U MIPU MOJATOTOBKE BBIMYCKHON KBaTU(DUKAIIMOHHON PaOOTHI.

1. OEJIM U 3AJAYN OCBOEHUSA AUCHUIIJIMHBI:

eab AUMCHUIUIMHBI: OBJIANICTh 3HAHWM IO TOCTPOCHUIO PETPECCHOHHBIX
MOJICJICH TPOIECCOB XHUMHUYECKOM TEXHOJIOTHH Ha OCHOBE JUCIEPCHOHHOTO,
KOPPEIAIMOHHOTO U PETPECCHOHHOTO aHaIn3a JIJI MCIIOIb30BaHUS dTUX MOJIeIeH
B YIIPaBJICHUH; MO PEIICHUIO 3a7]a4 CTATHUYECKOW W JTMHAMHYECKOW ONTUMU3AIUU
XUMHKO-TEXHOJOTHYECCKHX ITPOIIECCOB.

3agaum IMCHHUILINHBI:

— OBJIQJICHHE HaBBIKAMH MOCTPOCHUS PETPECCUOHHBIX MOJIEICH U TPOBEPKY
WX aJICKBATHOCTH OOBEKTY.

— OBJIAJICHHME HABBIKAMH CTATHYECKOM M TUHAMHYCCKON ONTHMH3ALIUY.

— OBJAJCHHC AaHAJUTUYECKHMM METOAOM M YHCICHHBIMH METOJaMH
HaXOXKJIEHUS ONTUMYMa.



Jns  ycnemrHoro W3y4eHWsl JUCHUIUIMHBL «MeTOApl ONTHUMHU3AIuUu U
OpraHU3ally YHEPTO- U PECYPCOCOEPEraronuX XMMHUKO-TEXHOJIOTHIECKAX CHCTEM

y 00ydaromuxcsi JOJDKHBI ObITh CHOPMHUPOBAHBI CIEAYIOUINE MpPEIBAPUTEIbHBIC

KOMIICTCHIINHU:

HaumenoBanue
KaTeropu (TPYIIITBI)

Ko 1 HanMeHOBaHNE KOMIIETEHIINN

Kon n nammeHoBaHue
HWHJUKATOPA JOCTHKEHUS

CIoco00B YTHIIN3AIMU OTXOJIOB MTPOU3BOJICTBA,
K UCCJICZIOBAHUIO IIPUYHMH OpaKa B IPOU3BOJICTBC

HHUBEPCAITBHBIX €3yJIbTaT OCBOCHHS
y P . (pesy ) KOMITCTEHIINT
KOMITCTCHIIN I
[IpodeccnonansHbIe IIK -2.1. PaspaOarbiBaer
MEpOTIPUATHS o
COBEPIICHCTBOBAHHIO
I1IK-2. CnocobeH ocymecTBIATh PadOThl 10| P
TEXHOJIOTHYECKOTO
COBEPIIICEHCTBOBAHHIO TEXHOJIOTHYECKOT Q)
. npolecca U yBEITHICHHUIO
mporecca — pa3pabOTKE MEpONpPUSATHH T10
ryOuHBl  mepepaboTKU
KOMIIJICKCHOMY HCIIOJIb30BAHUIO ChIPpbA, IIO|
CBIPBS
3aMeHe JIePUIUTHBIX MaTEPHAIOB U N3BICKAHHIO P
[IK-2.3  paspabarbiBaer

KOMILUIEKC ~MEpONpPUITHIA

- JJIsL IIOBBIIIICHU

U pa3paboTKe  MPEAJIOKCHHHA MO  €ro

3¢ hekTuBHOCTH
NPELYIPEKACHUIO U YCTPAHECHUIO

OKCILTyaTaluu

TEXHOJIOI'MYECKHUX

MPOIIECCOB

[IK -4.1. Pa3pabatreiBaeT
IIK -4. CriocobeH OCyIIeCTBIATh pa3pabOTKy| MPeIOKESHUS 1o
MPEJIOKEHHUHN MO YBEIIMYCHHIO aCCOPTUMEHTA H| COBEPIICHCTBOBAHHIO
YIYHYOICHUIO KadeCTBa IPOAYKIIWUH, FJ'IYGI/IHBI TEXHOJIOI'MYECKOI'O
nepepabOTKH  ChIPbsl,  Pa3pabOTKy  HOBBIX MPOIECCA,  MOBBILIICHHS
petenTyp, PEKUMOB TEXHOJIOTHYECKOT0| KaYecTBa MPOAYKIHH U
mporiecca pa3paboTKe HOBBIX BHJIOB

MTPOTYKITHH

KO,Z[ 1 HAUMCHOBAHUEC HaumenoBanue nokazarteinst OIICHHWBAaHUsA

HHJUKATOpA (pe3ynbTaTa 00y4eHHs MO JUCIUILINHE)

JOCTHXKEHUS

KOMIIETEHIIUHA

3HaeT OCHOBHbIE TEXHOJIOTMYECKHE CXEMBbI, COBPEMEHHOE 000py10BaHUE U

IK -2.1. METO/Ibl OPTaHU3aLUU COBPEMEHHBIX TEXHOJIOTHUECKUX MPOLIECCOB, METOABI
PaspabateiBaeT HU3MEPEHUS OCHOBHBIX ITapaMETPOB TEXHOIOTHYECKOTO MPOLIECCA, CBOMCTB CBHIPhs
MEpONPUATHS 110 U MIPOAYKIIMHU C TIOMOIIBIO TEXHUUECKHUX CPEACTB
COBEPIICHCTBOBAHUIO YMeeT aHanu3upoBaTh TEXHOIOTMUYECKUH IIPOLECC KAK CUCTEMY,
TEXHOJIOTUYECKOI0 OITUMU3UPOBATH TEXHOJIOTUH, 000PYHOBaHHUE, COBPEMEHHBIX TEXHOJIOIMYECKHX
mnpouecca u TIPOLIECCHI

YBEIMYEHHIO TTyOMHBI
epepadOTKU CHIPhS

Brageet crmocoOHOCTHIO aHATM3UPOBATH TEXHOJIOTUIECKUI TPOIECC KaK
CI/ICTeMy, HaBbBIKaAMH ITIOMCKaA «cna61>1x>> MECTh TCXHOHOFH‘{CCKOﬁ CXEMBI C LICJIBIO
MOCJEeAYIONIEeH ONTUMH3ALIUN

3HaeT TeXHUYCCKHUE TpC6OBaHI/I$I K ChIPbIO U MPOAYKIHU NPECAIIPUATHUA,
BO3MOXKHOCTH UX JOCTHKCHUS C NOMOLIBIO PA3JIMYHBIX TEXHOJIOTHYCCKUX
npoueccoB

[1K-2.3 pa3zpabatbiBaet
KOMILJIEKC




MepOHpI/IHTI/Iﬁ 1A Ymeer OIIPEACIINTD IMMOTCHIINAIIBHBIEC BO3SMOXHOCTHU TEXHOJIOTHYECKUX ITPOIICCCOB
IIOBBIIICHUA TpEATNIpUATHSA

3(1)(1)eKTI/IBHOCTI/I Brnaneer HaBBIKOM pa3pabOTKH KOMILICKCA MEPOIPHUSITHIA IO TIOBBINICHHIO
JKCIIyaTaluu 3¢ (EKTUBHOCTH IKCILTyaTaIlHi TEXHOJIOTHYCCKUX MPOIIECCOB
TEXHOJIOTHUUYECKUX

MPOLIECCOB

IIK -4.1. 3HaeT TEeXHOJIOTUIECKHE TIPOLIECCHI, ITyTH BO3ICHCTBHS HA TEXHOJIOTHIECKUE
Pa3pa6aTI>IBaeT MPOIIECChI, OCHOBHBIC HOPMBI BBOJIA M 3KCIUTyaTallMi 000pyA0BaHHUS
MPEAJIOKEHUS 110 YMeeT aHaIU3UpOBaTh TEXHOJIOTUYECKHM MPOLECC, BBISBIATHh HEOCTATKU U
COBCPILICHCTBOBAHUIO pa3pabaTbIBaTh MEPOTIPHUATHS IO €T0 COBEPIIICHCTBOBAHHUIO, IPUMEHSIET METOIBI
TEXHOJIOTHUECKOTO MaTEMAaTHYECKOT0 aHAJIN3a U MOJCIINPOBAHNUS, CTPOUTh PETPECCUOHHBIE MOETIN

Hponecca, MOBBIMICHUA | Bianeer criocOOHOCTBIO YY4aCTBOBATH B MEPOIIPUSTHUSX I10 COBEPIICHCTBOBAHUIO
Ka4eCTBa NPOAYKIUN U | TEXHOJOTUYCCKUX MPOIIECCOB C MO3UIIUI SHEPTO- H PECyPCOCOCPEIKEHUS,
pa3paboTKe HOBBIX HABBIKAMH IPOCKTHPOBATH OTACIBHBIC Y3IIbI U EJbI TEXHOJIOTHUECKUE CXEMBI C
BUJIOB ITPOIYKIIMH HCIIONB30BaHUEM aBTOMATH3HPOBAHHBIX MPHKIIAIHBIX CHCTEM

Jlns hopMUpOBaHMSI BBIIICYKA3aHHBIX KOMIIETCHIIMH B paMKax JAMCIUIUIAHBI
«MeTo bl ONTUMH3AINN M OPTaHU3aIIUH SHEPTO- M PECYPCOCOCPETatoNIuX XUMHUKO-
TEXHOJIOTUYECKUX CHCTEM» NPUMEHSIOTCS CIICAYIOUIMEe METOAbl aKTUBHOIO/
UHTEPAKTUBHOTO OOYUYCHHUS:

- KOMITBIOTEPHOE MOJICTUPOBAHUE U MTPAKTUUECKOE 00CYKICHUE PE3YJIbTATOB
(Ha 1abOpPaTOPHBIX 3aHATHUAX).

2. TPYIOEMKOCTD JUCHUILIAHBI 1 BUIOB YYEBHBIX 3AHATHN
MO INCHUTIJINHE

OOmass TpyJOEMKOCTh OCBOCHMS AMCLMIUIMHBI COCTABIISAET 3 3a4ETHBIX
enunuibl, 108 yacoB. Y4eOHBIM TIIaHOM TPEIyCMOTPEHBI JIEKIIMOHHBIC 3aHITHS (8
yac.), 1abopaTtopHsie 3aHATHA (34 9ac.), caMmocTosITeNlbHas padoTta (66 yac, B TOM
yucie 36 yacoB Ha MOATOTOBKY K 7K3ameHy). Jucummimba peanusyercs B 3
ceMecTpe 2 Kypca.

3. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTU KYPCA

Paznen |. 3apaun kuGepHeTHKN XUMHKO-TEXHOJOTMYECKHX MpoueccoB. (8
qyac.)

Tema 1. KuOepHeTnka kak Hayka 00 ynpasJjeHuu. (4 yac.)

OcHoBHbIe onpeaeneHus. KudepHeruka kak Hayka o0 ympaBiieHUH. 3ajauu
kuOepHeTuku. [IpuHIMOBI KUOEPHETUYECKOW OpraHu3allud  IMPOU3BOJCTBA.
HepapxudyHocTh yrpaBiieHus pou3BoaAcTBOM. CoaepkaHue 3a7ad yrpaBieHUs Ha
YPOBHSIX wHepapxuu yrpanieHus. DopMa HUHTEPAKTUBHOTO OOYUCHWUS: JeKyus-
npeszenmayus (4 uac.)

Tema 2. IlocTaHoBKa 3a1a4u ONITUMAJILHOTO ynipaBJjeHus. (4 yac.)



HeoOxomumbie ycioBust s ontumu3anui. CocTosHUsT 00bEKTa yIpaBIeHHUS.
[TocTaHoBKa 3amayM ONTHUMAJLHOTO YyIIpaBieHUS. MeCcTo IUHAMHYECKOW U
CTAaTUYECKOW ONTHUMHU3AIMKM B 3ajJadax ONTUMAJILHOTO yIpaBieHus. Kpurtepun
ONTUMAJIbHOCTH, WX MaTeMarhdeckas (opma B 3amadax CTAaTHYECKOH W
TUHAMHYECKOH  ONTHMH3AIMH. OJKOHOMHYECKas JPQPEKTUBHOCTh XHMHKO-
TEXHOJOTHUECKUX TiporieccoB. DopMa WHTEPAKTUBHOTO OOYYCHUS: .J1eKyusi-
npeszenmayust (4 uac.)

4. CTPYKTYPA U COAEPKAHUE MPAKTUYECKOMN YACTH KYPCA

JlabopatopHble 3ansaTus (34 yac.)

JlabopaTtopnasi padora Nel. AHanIUTUYECKOE OIPEAECICHUE SKCTpEMyMa
3aJIaHHBIX (PYHKITUH OJTHOM M HECKOJIBKUX IMEPEMEHHBIX. (2 Jac.)

JlaGoparopnas padora Ne2. OnpeeneHue METOI0M KJIACCUYECKOT0 aHaIn3a
ONTUMAJILHON TEMIEPATYpPhbl B PEAKTOPE UCaTBLHOIO CMEIICHUS U ONTUMAJIBHOTO
TeMmreparypHoro npoduiis B TpyO4aTOM pEaKTOpe HJii PaBHOBECHBIX
AK30TEPMUYECKUX PEAKIIUMA, 00ECIEeUnBAIOIIUX MaKCUMAaIbHBIM BBIXOJ 1IEJIEBOTO
pojyKTa. (2 vac.)

JlaGoparopHnas padora Ne3. OnpeeneHue METOI0M KJIACCUYECKOT0 aHaIn3a
ONTUMAaJbHOTO BpPEMEHU MPOBEACHUS XUMHUYECKOM pEakiuu B pPeEakTope
UJeaJbHOI0 CMEIIeHus. (2 Jac.)

JlabopaTopHass padora Ne4. OnTuManbHOE pacnpencIieHUE MOTOKA ChIPBS,
MOCTYMNAIOIIETO Ha Mapaljie]IbHO pa00TaIOIIUE PEAKTOPHI UICATBHOTO CMEIICHUS, U
ONTUMHU3AIMSA TIPU  TOCIEIO0BATEIbHOM COEAUHEHUM PEaKTOPOB  METOJIOM
MHOHTeNel Jlarpanxa. (2 gac.)

JlabopaTtopuasi pa6ora Ne5. Onpezenenne skcTpeMyma 3aJaHHON QYHKIHH
OJIHOM TIEpEeMEHHON METOJIaMH: TOJOBUHHOTO JEJICHUS, ‘“30JI0TOr0” CEUYEHHUs, C
ucrosib3oBanueM uncen @DuOoHayun HaA MpUMepe MaKCUMM3AIMu OTOOopa
JUCTUIIATA TOCTOSIHHOTO COCTaBa M3 MPOCTOM PEKTU(UKAITMOHHONW KOJIOHHBI. (2
Jac.)

Jlabopatopnasi pabora Ne6. Onpezenenne skcTpeMyMa 3aJaHHOW (QyHKIIMH
JIBYX MEPEMEHHBIX Merojgamu: ['aycca, 3eiinmens, rpaaueHTa, HAUCKOPEHIIETO
CIyCKa Ha NpUMEpPEe MAKCUMH3alMM YETKOCTH pPAa3JCNICHUs] B IMPOCTOMN
pextudukanmoHHo koyioHHEe. (2 uyac.) dopma HHTEPAKTUBHOTO OOYUYEHUS:
KOMNbIOMEPHOEe MOOeIUposanue U npakmuieckoe oocyxicoeHue pe3yibmamos (2
yac.)

JlaGoparTopHasi padora Ne7. Pemenue 3a1aun ONTUMAIBHOTO TJIAHUPOBAHUS
MPOU3BOICTBA MPOIYKIIUHA METOJOM AMHAMUYECKOTO IporpaMmmupoBaHus. (2 yac.)



dopmMa HUHTEPAKTUBHOIO OOYUYEHHUS: KOMHbIOMEPHOEe  MOOeNUposanue u
npakmuyeckoe oocyxcoenue pe3yibmamos (2 uac.)

JlabGopaTopHasi pa6ota Ne8. PeiieHne 3a1aun ONTUMAIILHOTO PacipeaeieHus
CBIPhS MKy TapAJIJICIIBHO PAOOTAIOIIUMH anmapaTaMi METOIOM THHAMHYECKOTO
nporpammupoBanus. (2 yac.) @opmMa UHTEPAKTUBHOTO OOYUEHUS: KOMNbIONEPHOE
MOOenuposanue u npakmuyeckoe oocyicoenue pesyibmamos (2 uac.)

JlaGoparopnasi pabora Ne9. Meto/10M THHAMHUYECKOTO MPOTrPpaMMHUPOBAHUS
OTIPEJICIUTh ONTUMAIBHOE BpeMs MPEeObIBAHUS PEAKIIMOHHON MAacChl B KaXIOM U3
KacKajla peakTOpPOB HeaIbHOTO IepeMentuBanus. (2 gac.) @opma HHTEPaKTHBHOTO
OOyUCHUS: KOMNbIOMEPHOe MOOeIUPOBaHue U NpaKmuyeckoe o00cytcoeHue
pe3ynemamos (2 yac.)

JlaGopaTopHasi pa6ora Nel(. Pemenre 3a1aun MaKCUMHU3AIMH MPUOBLIN OT
MIPOU3BOJICTBA MPOAYKIIMH MIPH 3aIaHHBIX 3aracax ChIpbs CUMIUIEKC — METOJIOM MpHU
UCXOJTHOM Oa3uce B Hayasie KoopAuHaT. (2 yac.) @opMa UHTEPAKTUBHOTO OOYUYCHHUS:
KOMNbIOMEPHOE MOOeIUPOsaHue U npaKxmuyeckoe oocyxcoenue pe3yibmamos (2
yac.)

JlaGopaTopnasi padora Nell. Pemienue 3a1aun MaKCUMHU3AIUU MPUOBLIH OT
MIPOU3BOJICTBA MPOAYKIIUU TIPH 3aJaHHBIX 3aI1acax ChIPhS CHUMIUIEKC — METOJOM C
BBIOOpOM HCXOAHOro Oasuca. (2 yac.) dopma HHTEPAKTUBHOTO OOYyYECHHUS:
KOMNbIOMEPHOE MOOeIUPO8arue U NPaKkmuyeckoe oocyxcoenue pe3yivmamos (2
uac.)

JlaGopaTopHuasi padora Nel2. OnpeneneHre onTUMaIbHOTO TEMIIEPATYPHOTO
npowiiss B peakToOpe HIACANTBHOTO BBITECHEHHUS IS TapajuIeIbHBIX pPEaKIUi
MEPBOTO TOPSIIKA METOAOM KJIACCHYECKOTO BApHUAIIMOHHOTO HWCYHWCIICHHUS TIpU
OTCYTCTBHM OTpaHMYCHHA Ha TemmepaTypy mpormecca. (2 4dac.) Popma
MHTEPAKTUBHOTO OOYUYEHUS: KOMHUbIOMEPHOE MOOeIUpPO8aHue U NpaKmuiecKoe
obcyacoenue pesyiomamos (2 uac.)

JlaGopaTopHuasi padora Nel3. OnpeneneHre onTUMaIbHOIO TEMIIEPATYPHOTO
npouiisi B PEaKTOpe HUIACATHHOTO BBITECHEHMS JUIsl TMapajuIeNbHBIX peakiun
MEPBOTO TMOPSIAKA METOJOM KJIACCHYECKOTO BapUAIIMOHHOTO WCYHMCICHUS C
OTpaHUYECHHUSIMU Ha Temmeparypy mnpouecca. (2 yac.) dopMa HHTEPAKTUBHOTO
OOyYEHUS: KOMNbIOMEPHOE MOOeIUPOBAHUe U NPAKmuuecKkoe o00CyiHcoeHue
pe3yibmamos (2 uac.)

JlaGopaTopHuas padora Nel4. OnpeneneHre onTUMaIbHOTO TEMIIEPATYPHOTO
pouIIs B peakTopax UAeaIbHOTO BHITECHEHUS IS TOCIIEI0BATEIBLHBIX PEAKIIUi C
UCIIOJB30BaHUEM NpUHIMIA MakcumMyMa. (6 yac.) dopmMa HHTEPaAKTHUBHOTO
OOyYEeHUS: KOMHbIOMEPHOEe MOOeIUPOBaHUe U NpaAKmuyeckoe o0cyicoeHue
pe3ynemamos (2 uac.)



Nels.
KakK

JlaGoparopnass pabora
yIIpaBJICHUS

OnpeneneHue ONTHUMAIBHOIO —3aKOHA
perynsitopa —

OBICTpO/ICHCTBHE C MCIOJb30BAaHUEM MpUHIMNA Makcumyma. (2 yac.) Popma

pelIeHre 3aJadyd  Ha MaKCHMaJIbHOE
UHTEPAKTUBHOTO OOYYEHHUS: KOMNbIOMEPHOEe MOOEIUpOosanue U HNpaKmuiecKoe
obcyacoenue pesyromamos (4 uac.)

JlabopaTopHuasi padora Nel6. OnpeneneHue oNTUMAaIbHOTO TEMIIEPATYPHOTO
npoduiis B peakTopax HIAEaIbHOTO BBITECHEHHUS JUIsi OOpaTUMBIX PEaKIMi C
UCIIOJIb30BAaHUEM JUHAMUYECKOTO MPOrpaMMHUpPOBAaHUS B HENpephIBHOW (opme
yac.) ®opma

KOMITBIOTEPHOE MOJEIIMPOBAHNE U MPAKTUUECKOE 00CYKICHHUE pe3yIbTaToB (4 yac.)

(ypaBHenuss bemnmana). (4 WHTEPAKTUBHOTO  OOyYCHHUS:

5. YYEBHO-METOIUYECKOE OBECIHEYEHHE

CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCA
VY4eOHO-METOINYECKOE oOecrieueHue CaMOCTOSITEJIbHOM padoTHI
oOyJaromuxcs 1Mo AUCHUILTHHE «MeToIbl ONTUMHU3ALMN U OpTaHU3aI[ul YHEPTO- U
pecypcocOeperaronmx XUMHUKO-TEXHOJIOTHUECKUX CHCTEM» TMPEACTAaBICHO B
[Tpunoxxenun 1 u BKItOUaeT B ceOsi:

—IUIaH-Tpa UK BBINOJIHEHUS CAMOCTOSTENIbHOM pabOThI IO TUCHUIUIMHE, B TOM
Yuclie IPUMEpPHbIE HOPMBI BPEMEHH Ha BBITIOJTHEHHE 10 KaXI0MY 3a/1aHUIO;

—XapaKTEepUCTUKA 3aJlaHui JJii CaMOCTOSITENIbHOM paboThl CTYIEHTOB H
METOMYECKIE PEKOMEH/IAINHU TI0 UX BBITTOJHEHUIO;

—-TpeOoBaHMsI K  OPEACTaBICHUIO M O(OPMIIEHHIO  pe3yJbTaToB
CaMOCTOATENbHON pabOThI;

—KPUTEPUH OLIEHKHU BBIMOJHEHUSI CAMOCTOSTENbHON paOOTHI.

6. KOHTPOJIb JOCTUXEHUA LEJEN KYPCA

OneHoYHbIE CPeICTBA
Ne Kontpoaupyembie Koab! u 3Tansl popMupoBaHus o -
pa3zaesbl / TeMbl . Texvumii pome
n/n KOMIeTeHIHii yi KYTOUHAS
AUCHUILTUHBI KOHTPOJIb
aTTecTanus
1 P | IK-2.1. 3HaeT OCHOBHBIE TEXHOJOTHYECKUE | 3ammuTa Bompocsr 1-5
asne 1. Pa3pabat | cxembl, COBpeMEHHOE OTYETOB 110 | 3K3aMeHa
3amaun KHOEPHETUKH | BIBAET 000pyI0BaHUE U METOJBI nabopatopn | Bompocsr 1-9
XUMHKO- MEpOIpH | OpraHW3aliy COBPEMEHHBIX BIM paboram | 3auera
TEXHOJIOTHYECKHUX ATHSL 110 | TEXHOJIOTHYECKUX IPOLECCOB, (YO-1)
IPOLECCOB COBeplIEe | METO/bl U3MEPEHHSI OCHOBHBIX Konrponbha
HCTBOBaH | IapaMeTPOB TEXHOJOTMYECKOTO a1 paboTa 10
10 Tporecca, CBOUCTB ChIPbS U MOJTYJTIO
TEXHOJIOT | MPOAYKIUH C IOMOLIBIO (T1P-2)
MYECKOTO | TEXHUYECKHX CPEJCTB Koncnexr
npouecca JEKIUH




u yMeeT aHaJIH3UPOBATh Brmonaenn
yBeIMYE | TEXHOJIOTHYECKHH MPOIIECC Kak e 1-3
HHIO CHCTEMY, ONITHUMHU3UPOBATh J1a00paTopH
NIyOMHBI | TEXHOJIOTHH, 000pY/OBaHHUE, BIX pabor ¢
nepepabo | COBPEMEHHBIX TEXHOJIOTHYECKUX npeocTaBiie
TKH TIPOLIECCHI HHEM
CBIPbS OTYETOB
(T1P-6)
BJIAJIEET CIOCOOHOCTHIO Brmonaenn
AHAJIN3UPOBATh TEXHOJIOTUUECKHUI e 1-3
Tporiecc Kak CUCTEMY, HaBBIKaMHU nabopaTopH
TTONCKa «CITA0BIX)» MECTh BIX pabor ¢
TEXHOJIOTUIECKOM CXEMBI C IIETBI0 | MPeJoCcTaBIe
nociexyoneil onTHMU3auu HHEM
OTYETOB
(T1P-6)
Pemenue
NpPaKTHYECK
ux 3a1a4
(I1P-11)
[1K-2.3 3HaeT TeXHHICCKHE TPEOOBAHUS K 3ammra
pa3pabar | CHIPBIO M MIPOAYKIIUH MPEAIPUSITHS, | OTYCTOB IO
BIBAaCT BO3MO>KHOCTH UX JOCTIDKEHHUS C nabopaTopH
KOMIUIEK | TOMOIIBIO Pas3IIIHBIX bBIM paboTam
c TEXHOJIOTHYECKUX IPOIIECCOB (VO-1)
Meponpu KontponsHa
SITUHA IS s pabota 1O
TMOBBILIE MOJTYJIIO
HUSI (TTP-2)
s dexTu Koncnekr
BHOCTH JICKLIUH
9KCIUTyaT | Ymeer onpenenuThb BrimosnneHu
auu MOTEHIIMATbHBIE BO3SMOXHOCTH e1-3
TEXHOJIOT | TEXHOJOTHYECKUX IPOIIECCOB nabopaTopH
UYECKUX | TPEIIPUSITUS BIX paboT ¢
mpotiecc MIPeOCTaBIIC
OB HUEM
OTYETOB
(TTP-6)
BrnanmeeTr HaBBIKOM pa3zpaboTKH Brmonaenn
KOMITJIEKCa MEPONPHUATHH 1O e1-3
HOBBIIIEHHIO YPPEeKTHBHOCTH nabopaTopH
9KCIUTyaTaIli TEXHOJOTHUECKUX BIX paboT ¢
HPOIIECCOB IpeaocTaBIe
HHEM
OTYETOB
(TTP-6)
Pemenne
MPaKTHIECK
HX 337134
(I1P-11)
P I IK-2.1. 3HaeT OCHOBHbIE TEXHOJIOTHYECKUE | 3amuTa Bompocsr 6-
asae 1l Pazpabar | cxembl, COBpeMEHHOE oTyeToB 1o | 21 ’x3ameHa
IMocranoBka u BIBAaET 000pyI0BaHUE U METOJBI nabopatopH | Bompocsr 10-
peleHue 3anaq MEpONpH | OpraHU3alud COBPEMEHHBIX bpIM pabortam | 41 3agera
CTaTHYECKON AT TIO0 | TEXHOJOTHYECKHX MPOIIECCOB, (YO-1)
ONTUMHU3AIMN coBeplIe | METO/Ibl U3MEPEHHsI OCHOBHBIX KonrponbHa
XUMHKO- HCTBOBaH | MapaMeTPOB TEXHOJIOTHYECKOTO a1 paboTa 1o
TEXHHUYECKUX U0 mporiecca, CBOIMCTB CHIPhS U MO/IYJIIO
MIPOIIECCOB TEXHOJIOT | MPOJYKIUH C TTOMOIIBIO (T1P-2)
MYECKOTO | TEXHUYECKHX CPEJCTB




rpoiiecca Koncnexr
u CaMOCTOATEN
yBeInue BHO
HUIO U3y4eHHOTO
TTyOUHBI MaTepHaa
nepepabo | yMmeeT aHAIM3MPOBAThH Brinonnenu
TKH TEXHOJIOTHYECKUH MPOIIecC Kak e 4-10
CBIPBS CUCTEMY, ONITUMU3UPOBATD nabopaTopH
TEXHOJIOTUH, 000pyI0BaHUE, BIX pabor ¢
COBPEMEHHBIX TEXHOJOTHUECKUX TIpeIOCTaBIIe
TIPOIIECCHI HUEM
OTYETOB
(T1P-6)
BJIAJIEET CIOCOOHOCTHIO Brmonaenn
AHATM3UPOBATH TEXHOJIOTHUECKIH e 4-10
Ipolecc Kak CUCTEMY, HaBBIKAMU nabopaTopH
MOUCKA «CIA0BIX» MECTh BIX pabor ¢
TEXHOJIOTHYECKOH CXEMBI C LIEJIbIO IpeaocTaBIe
MOCJEeAYONIEH ONTUMH3ALUN HUEM
OTYETOB
(TTP-6)
Pewenue
MPaKTHIECK
ux 3amad
(I1P-11)
[1K-4.1. 3HaeT TeXHOJIOIMYECKHE MPOLECChl, | 3amuTa
Pazpabar | myTu BO3meicTBHA Ha OTYETOB IO
BIBAaCT TEXHOJIOTHYECKHUE MTPOIECCHI, nabopaTopH
MPEUIOK | OCHOBHBIE HOPMBI BBOJIA U bIM paboTam
eHHs MO | AKCIUTyaTalluu 000pYIOBaHUS (YO-1)
coBeple Kontponsna
HCTBOBaH s paboTta 1O
U0 MOTYJIIO
TEXHOJIOT (T1P-2)
HYECKOTO Koncmekr
mporiecca CaMOCTOSTEI
, BHO
TIOBEIIIIE HM3YYEHHOTO
HUS MaTepuaa
Ka4yecTBa | yMeeT aHAIN3UPOBAThH Brmonaenn
MPOIYKI] | TEXHOJOTMYECKHH MpoLecc, e 4-10
uu U | BBISIBJISITH HEJJOCTATKH U nabopaTopH
pa3paboT | pa3pabaThiBATh MEPONPHUSTHS [0 BIX paboT ¢
KE HOBBIX | €ro COBEpIICHCTBOBAHUIO, IpeocTaBIe
BHUIOB IPUMEHSICT METO/IbI HHUEM
IpOaYyKII MaTeMaTUYECKOIr 0 aHajm3a u OTYETOB
uu MOJICIIMPOBAHUS, CTPOUTD (TTP-6)
pEerpecCUOHHBIE MOJEIN
BJIAJICET CIIOCOOHOCTHIO Brinonnenu
y4acTBOBaTh B MEPONPUATHUSAX 110 e 4-10
COBEPILEHCTBOBAHUIO nabopaTopH
TEXHOJIOTHUECKUX IPOLIECCOB C BIX pabor ¢
MO3HULIUI 3HEPTrO- U MpeIoCcTaBIe
pecypcocOepexeHts, HaBbIKaMH HUEM
MIPOEKTHPOBATH OTACIHHBIC Y36l U | OTYETOB
LIENbII TEXHOJIOTUYECKUE CXEMBI C (TTP-6)
HCIIOJIb30BAHUEM Pewenune
ABTOMATH3UPOBAHHBIX MPUKIIAIHBIX | MPAKTUIECK
CHCTEM 175 3amaq
(TTP-11)
I1K-2.1. 3HaeT OCHOBHBIE TEXHOIOTHYECKHE | 3amura Bompocer 22-

Pazpabar

CXEMbl, COBPEMCHHOC

OTYCTOB IIO

38 sk3amena




Paznen I

ITocTanoBka u
peuieHue 3aaad
JUHAMHYECKON
ONTUMU3ALNHU
XHMHKO-
TEXHUYECKUX
TIPOIIECCOB

BIBacT 000pyI0BaHHE M METOJIBI nabopaTtopH
MEpOIpH | OpraHM3ally COBPEMEHHBIX BIM paboTam
ATUS 10 | TEXHOJOTHMYECKUX MPOLIECCOB, (YO-1)
coBeplIe | METOJbl U3MEPEHHsI OCHOBHBIX KonrponbHa
HCTBOBaH | IapaMeTpOB TEXHOJOTMYECKOTO g paboTa 1o
IO Tporecca, CBOUCTB ChIPbS U MOJIYJIIO
TEXHOJIOT | IPOLYKLUHH C IIOMOIIBIO (T1P-2)
MYECKOTO | TEXHUYECKHX CPEICTB Koncnexr
npouecca CaMOCTOATEN
" BHO
yBEIH4e N3y4YEHHOTO
HHIO MaTepuana
ryOuHbl | YMmeer aHAIU3UPOBATh Brimonnenu
nepepabo | TeXHOMOTHYECKHI IIPOIECC KaK e 11-16
TKH CHCTEMY, ONITUMHU3HPOBATh J1a00paTopH
CBIPbs TEXHOJIOTHH, 000py/JOBaHHUE, BIX pabor ¢
COBPEMEHHBIX TEXHOJIIOTHYECKUX npeocTaBie
TIPOLIECCHI HHEM
OTYECTOB
(I1P-6)
Brnaneet criocoOHOCTEIO BemonxeHu
AHAJIM3UPOBATh TEXHOJOTUUECKUI e 11-16
TIporecc Kak CHCTEMY, HaBBIKAMH 1abopaTopH
TIONCKA «CITA0BIX)» MECTh BIX pabor ¢
TEXHOJIOTHYECKOM CXEMBI € IIeTbI0 | MpefocTaBIie
MIOCIIEAYIOMEH ONITUMHU3AIINT HUEM
OTYETOB
(T1P-6)
Pemenue
NpPaKTHYECK
ux 3a1a4
(I1P-11)
MK-4.1. | 3HaeT TeXHOJOTHYECKHE MPOLECChl, | 3ammuTa
Pa3pa 6a IIyTH BO3I[eﬁCTBHS[ Ha OTYETOB IIO
ToiBgeT | TEXHOJOTHYECKHE MPOLECCHI, n1abopaTopH
OCHOBHBIE HOPMBI BBOJIa U BIM paboTam
NpeAso 9KCILTyaTauu 000pyIOBaHUS (YO-1)
KeHna KonTponbHa
no s paboTta 1o
cosepL MOJLyJIHO
eHCTBOB (ITP-2)
aHnIo Koncnekr
CaMOoCTOSATEN
TexHoJ10 BHO
TM4€eCKo M3y4EHHOTO
ro MaTepuana
npouecc | yMeeT aHaIM3UPOBATh Brinonxenu
a, TEXHOJOTMUECKHI MpoLecc, e 11-16
noBbile | BPUIBIITE HEIOCTATKH 1 n1abopaTopH
pa3pabaTbIBaTh MEPOIIPHATHSI 10 BIX pabor ¢
HUA €ro COBEPIICHCTBOBAHMUIO, MIpeaocTaBIe
Ka4€CTB | npumensier MeTombl HUEM
a MaTeMaTHYECKOro aHalln3a u OTYETOB
npoayk | MoxenupoBaHus, CTPOUTH (TTP-6)
UMM W | PETPECCHOHHBIC MOACIH
pa3pabo BJIAZEET CIIOCOOHOCTHIO Brmonaenn
TKe y4acTBOBaTh B MEPONPUATHUSX 110 e 11-16
COBEPIICHCTBOBAHHIO nabopaTopH
HOBbIX TEXHOJOTHUECKHX TMPOIIECCOB C BIX paboT ¢
Bna0B MO3UIHIA SHEPTO- U npeocTaBie
npoAayK | pecypcocoOepexeHus, HaBbIKAMH HUEM

uum

IPOCKTUPOBATH OTACIIbHBIC Y3JIbl U

Bompocsr 42-
58 3auera




LEJIbIH TEXHOIOTMYECKHE CXEMbI C | OTYETOB
HCTIONb30BaHUEM (T1P-6)
aBTOMAaTH3MPOBaHHBIX NPUKIAAHBIX | Pemenue
CHCTEM HOpaKTHYECK
ux 3a7a4
(T1P-11)

TunoBele KOHTPOJIBHBIC 3a1aAHUSI, METOJUYECKUE MAaTEPUAIIbI, ONPEAEIISAIONINE
IPOLIETypbl OLIEHUBAHMS 3HAHHI, YMEHUI M HABBIKOB U (UJIM) ONIBITA IESITEIBHOCTH,
a Tak)K€ KpUTEPUU U IOKa3aTesd, HEOOXOAUMBIEC ISl OLEHKUW 3HAHUM, YMEHHI,
HABBIKOB U XapaKTEpHU3YIOIIHUE ATarnbl (POPMUPOBAHUS KOMIIETCHLIUN B MpoIiecce
OCBOCHHsI 00pa30BaTENbHOW MpOrpamMMmbl, MpeactaBieHbl B Ilpunoxenun 2.

7. CIMCOK YYEBHOM JIUTEPATYPbI U HHOPOPMAIIMOHHO-
METOIUYECKOE OBECINIEYEHHUE JUCHUIIJINHBI
OcHoBHas JuTeparypa
(anexmponmvie u neuammvie uz30amUs)

1. KpuBomiee B.Il. Teopuss onTUMalbHOTO YNPaBIECHUS HSKOHOMUYECKUMU
cucreMamu [DneKkTpoHHBIN pecypc]: yueOHoe mocobue. / Kpuomeer B.II. —
DIIEKTPOH. TEKCTOBbIE NaHHbIE. — BimanuBoctok: M3garenscteo BI'YOC, 2010.

http://portfolio.vvsu.ru/schoolbook/details/idm /7951/tid/502/

2. A.T". Cyxapes. Kypc MeTof0B onTuMu3aiuu [ DIeKTpOHHBIHN pecypc]: YueOHoe
nocodbue. N3a.2-e. ./ CyxapeB A.I'., Tuxomupos A.B., ®énopos B.B. M.— DnekTpoH.

TEKCTOBBIE HaHHBIC. — Pu3matiut, 2011. — 367 c.
OBC «IPRbooks»:
http://www.iprbookshop.ru/17283
3. AnekceeB B.M. CoopHuk 3anau no ontumuzauuu. Teopus. [Ipumepsl. 3anaun

[DnexTpoHHBIHN pecypc]: yueoHoe nmocooue/ AnexkceeB B.M., I'aneeB D.M., Tuxomupos
B.M.— DnekTpoH. TekcToBbie AanHbie.— M.: DU3MATIIUT, 2011.— 256 c.

5BC «IPRbooks»:

http://www.iprbookshop.ru/24633

4. I'ymepos, A. M. MartemaTuueckoe MOICIMPOBAHUE XUMUKO-TEXHOJIOTHUYECKUX

MPOIIECCOB [DNEKTPOHHBIN pecypc]: ydeOHoe mocodue, 2-¢ uza. mepepad. / A. M.
['ymepoB — DnekTpoH. TekcToBble nannbie. — CI106.: Jlanb, 2014. — 176 c.
9BC U3narenncTBa "Jlanp":

http://e.lanbook.com/view/book/41014/
5. [TanTteneeB A.B. Meroapl onTumMuzanuu [DIEKTPOHHBIA pecypc]: ydueOHoe

nocobue/ I[lanteneeB A.B., JletoBa T.A.— DNeKTpoOH. TEKCTOBbIE naHHbIE.— M.:
Jloroc, 2011.— 424 c.



9BC «IPRbooksy:
http://www.iprbookshop.ru/9093
6. Kiimaos, A. B. Marematnueckoe MOAECIMPOBAHUE XUMHUKO-TEXHOJIOTHUYECKUX

MPOIIECCOB [DNEKTpOHHBIN pecypc]: ydeOHoe mocodme / A. B. Kmumnor, A. T.
MyxameT3siHoBa — OJEKTPOH. TeKCTOBble pdaHHble. — Kazanb.: Ka3zanckuit
roCyapCTBEHHBIN TEXHOJOTMYECKUN yHUBEpCUTeET, 2009. — 144 c.

OBC "YHuBepcuteTckas OMOIMOTEKa OHJIaH":

http://biblioclub.ru/index.php?page=book_view&book id=270540
7. Hukypos, H. ['MonenupoBaHue CUCTEM U MPOIIECCOB [ DIEKTPOHHBINA pecypc]:

yaeOHnoe nocooue / H. I'. UukypoB. — DinekTpoH. TekcToBbie qanubie. — M.: U1 PUOP:
HULL Uudpa-M, 2013. — 398 c.
9BC " ObC ZNANIUM.COM™:
http://znanium.com/bookread.php?book=392652

JlonoiHUuTEIbHAS JIUTEPaTypa
(neuammwie u snexmporHbie uz0aHUs1)

1. KpuBomeeB B.I1. Teopuss onTUManbHOrO yHpaBi€HHS 3KOHOMUYECKHUMHU
cucteMaMu [DneKkTpoHHbIN pecypc]: npakTukyM. / Kpusomees B.I1. — DnekTpoH.
TEKCTOBBIC JaHHbBIC. — BnaguBoctok: M3narensctBo BI'YDC, 2005.

http://portfolio.vvsu.ru/schoolbook/details/idm/1756/tid/502/

2. PozoBa B.H. Metonpl ontumuzainuu [DIeKTpOHHBIA pecypc]: ydeOHoe

nocodbue/ Po3osa B.H., MakcumoBa U.C.— DnieKTpOH. TEKCTOBBIE JaHHBIC.— M.:
Poccuiickuii yauepcuteT Apyxk0b1 HapoaoB, 2010.— 112 c.

OBC «IPRbooks»:

http://www.iprbookshop.ru/11536

3. Metonpl ONTUMH3ALMU U TEOPUM YIPABICHUA [DIJIEKTPOHHBIA pecypc:

METOJUYECKUE YKa3aHUsl K CaMOCTOSITEIbHOM paboTe mo aucuuiuinHaMm «MeToabl
ONTUMH3AIUNY, «MaTeMaTH4ecKue METOAbl TEOPUH YIPABICHUSD/ — IEKTPOH.

TEKCTOBbIE JaHHble.— Jlumenk: JIMnenkun TrocymapCTBEHHBIM TEXHUYECKAU
yausepcutet, 9bC ACB, 2013.— 18 c.
OBC «IPRbooks»:

http://www.iprbookshop.ru/22891
4. AummxmuH, B. H. Bsemenue B MaTeMaTHYeCKOE MOJEIUPOBAHUE

[DnekTpoHHBIN pecypc]: yueOHoe nocobue / B. H. Ammmxmun, M. b. 'utman, U. .
Kennep — DnextpoH. TekcToBble AanHbie. — M.: Jloroc, 2004. — 439 c.

OBbC «IPRbooksy:

http://www.iprbookshop.ru/9063



http://biblioclub.ru/index.php?page=book_view&book_id=270540
http://znanium.com/bookread.php?book=392652
http://portfolio.vvsu.ru/schoolbook/details/idm/1756/tid/502/
http://www.iprbookshop.ru/9063

5. ABepueHkoB, B. . OcHOBBI MareMaTHM4ecKoro MOJACINPOBAHUSA
TEXHUYECKUX CHCTEM [DIEKTpOHHBIA pecypc]: ydebnoe mocobme / B. MN.
ABepuenkos, B. II. ®enopos, M. JI. Xeliden — DneKTpoH. TEKCTOBbIE JaHHBIE. —
Bbpsinck: bpsiHckmii rocy1apcTBEHHBINM TeXHUYECKU# yHUBepcuTet, 2012. — 271 C.

OBC «IPRbooks»:

http://www.iprbookshop.ru/7003

Ilepeyensb pecypcoB HH(POPMALUOHHO-TEICKOMMYHUKALMOHHOMN
cetu «MMHTEpPHET»

1. CneunanibHble Kypchl. MaTemMaTH4ecKoe MOJEIUPOBAaHUE — TPETUH MyTh
Mo3HaHUsl [DNeKTpoHHBINM pecypc] / Pazpabotuuk : Kadeapa wmaremaruku
Ousnueckoro Pakynprera MI'Y umm. M.B. JlomoHocoBa. — Pexum poctyma :
http://matematika.phys.msu.ru/stud spec/270, cBoOOIHBIN. — 3arl. C 3KpaHa.

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U POrPaMMHOI0 o0ecneYeHust

1. IlporpammHOEe  obecrneueHue  AJii  pelIeHHs  334ady  JIMHEWHOIo
IPOrPaMMHUPOBAHMS C MOMOIIBIO Ipaguueckoro u cumiuiekc metonoB (LinProg),
Pocnarent. CBunerenscTBO 0 rocyaapcrBeHHOM peructpauuu Ne 2010615119 ot
09.08.2010.

2. [Iporpammuoe  oOecmieueHre  JUIsl  peIIEHUS  3a1ad  JIMHEHHOTO
MpOrpaMMHUpPOBaHMs € MoMoIIblo cumiuiekc Meroaa (LinProg2), Pocnarent.
CBunerenscTBO 0 TocynapctBeHHon peructpanuu Ne 2010615105 ot 09.08.2010.

3. YueOHBIE KOMIUIEKC I10 METOJaM ONTUMH3auK (yHKIuH: MeTosl
MHOTOMEPHOT0 MOUCKa

8. METOANYECKHUE YKA3AHUA IO OCBOEHUIO JUCHUIIJIMHbI

B pamkax gaHHOUM IUCIUIUIMHBI IpeaycMoTpeHo 180 4acoB caMOCTOSITENbHOMN
paboThI, KOTOpas HEOOXOUMA TIPHU MPOPAOOTKE MaTepraa JICKIIUH; MOATOTOBKE K
Ja00paTOpPHBIM paboTaM, SK3aMeHYy .

B camocTosTenbHy0 paboTy MO JUCHHMIUIMHE «METOIbl ONTUMHU3AIMN U
OpTaHU3AIMH YHEPTO- U PECYPCOCOEPETAIONTNX XUMUKO-TEXHOJIOTUIECKUX CUCTEM
BKJTFOUCHBI CJICAYIOIINE BUJIBI ICITCIIHOCTH:

- pa3paboTka KypCcOBOTO IPOEKTa

~ TIOWCK WH(GOPMAITUH IO TEMaM JIsl CAMOCTOSITEILHOTO U3yYCHHUS,;


http://www.iprbookshop.ru/7003

~ pa3bop TEOPETUYECCKHUX ACMIEKTOB MPAKTUYCCKUX pabOT, HAMMCAHKE OTYETOB
110 J1Ta0OPATOPHBIM M MPAKTHIECKUM paboTaM, MMOATOTOBKA K 3aIIMTE OTYETOB;

- pabota co crangapramu ['OCT;

— TIOJATOTOBKA K MIPOMEKYTOYHOMY U HTOTOBOMY KOHTPOJIIO.

CryneHTy ciemyeT TIIaTeIbHO IUTAHUPOBATh W OPTaHU30BHIBATH BpEM,
HEOOXOMMMOE Il M3YYCHHs JIMCHUIUIMHBL. HeomycTUMO  OTKJIa/bIBaTh
O3HAKOMJICHHE C TEOPETHYCCKOW YacThiO, MOATOTOBKY OTYETOB K JIJAOOPATOPHBIM
paboTaM M BBINTOJIHEHHE JIOMAIITHUX 3a/IaHU#, TTOCKOJIbKY TO HEMUHYEMO MTPUBEICT
K CHIIKCHHMIO Ka4eCTBa OCBOCHHS Marepuajia, 0(hOpMIICHUS OTYCTOB U JIOMAITHUX
3amanuii. Bce BHIapl pa®oOT MO JUCIUIUIMHE PEKOMEHIYETCS BBIMOJIHITH 10
KaJICHIapHOMY TUIaHy, IPUBEICHHOMY B IIPHJIOKEHUH 1.

9. MATEPUAJBHO-TEXHUYECKOE OBECNEYEHUE
JUCHMUILIAHBI

Jlnst ocyiecTBieHus: 00pa3zoBaTENbHOTO IpoLecca Mo AUCUUILTMHE «MeToabl
ONTUMHU3AIMA W OpraHu3allud »dHEPro- U pecypcocOeperarmmux XuMHUKO-
TEXHOJIOTUYECKUX CHUCTEM» Ha JIEKUUSIX HCHOJB3YETCA MYJIbTUMEIUUHOE
o0opyI0BaHUE: HOYTOYK, IPOEKTOP, IKPaH.

JlaGopaTopHbIii TPaKTUKYM TIO JaHHOW JUCHUUIUIMHE TPOBOAMUTCS B
KOMITbIOTEpHOM J1abopatopuu L772.



[Tpunoxenue 1

MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPABOBAHU ST POCCUMCKON OEJEPALINN
®denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE BBICIIIETO 00pa30BaHUs

«/{aabHeBOCTOYHBIN (eiepabHbIi YHUBEPCUTET»
(ABDY)

HNOJIATEXHUYECKU MHCTUTYT (IIKOJIA)

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBbHOM PABOTHI OBYYAIOIIUXCSI
o aucuuIuinee «Meroabl ONTUMHU3ALUN U OPraHU3AIMU JHEPIro- U
pecypcocéeperaimmux XuMHKO-TEXHOJIOTHYECKUX CUCTEM»
Hanpasienue noarorosku 18.04.01 Xumuueckasi TeXHOJIOTHS
Marwuctepckas mporpamma «Xumudeckas unxenepus (coemectao ¢ CUBYP)
dopma NOArOTOBKYU OYHAS

BaaauBocToK
2022



Ilnan-rpa¢guk BHINOJTHEHUS CAMOCTOSATEIbHON PadoThl O JMCUMILINHE

Ne Hdarta/cpoxn Bua camocrosiTeIbHOIT padoThI IIpumepnbie | ®opma
w/n BBINOJTHEHUS HOPMBI KOHTPOJIA
BpeMeHH Ha
BBINOJTHEHHE
1 1 Henenst H3ydeHue JTEeKIIMOHHOTO MaTepuana, 3u. Tposepka
CaMOCTOSATEIbHAS IIOArOTOBKA K KOHTPOJILHOM KOHCIIEKTOB
b
pabote o moxymro. Tema: KubepHernka xak OICHKA
Hayka 00 yIpaBJICHUH
2 2 menenst OrueT 10 MaboparopHoit pabote Ne | 3. Ouenka
3 2 Henens H3yuenue JEKIHOHHOTO MaTepHana, 3u. Tposepka
CaMOCTOSTEIbHAS IOrOTOBKA K KOHTPOJILHOM KOHCIIEKTOB
b
pabore no moxymo. Tema: IlocTranoBKa OLICHKA
331444 ONTHMAaJBGHOTO YIIPaBJICHUS
4 3 menens Oruer 1o gabopatoproii padote Ne 2 3u. Ouenka
S 3 menens CamocrosTenbHOe U3y4eHHe MaTepuana, 3u. Iposepka
CaMOCTOATENbHAs IIOIrOTOBKA K KOHTPOJILHOM KOHCITEKTOB,
pabore 1o moxymo. Tema: IlocranoBka OlLIeHKA
3aJa4u CTaTHUYECKOM ONITUMH3AIIMH XUMHKO-
TEeXHUUYECKUX MPOLIECCOB
6 4 nenens Oruet 10 TaboparopHoii padote Ne 3 3u. Ornenka
7 4 nenens CamocrosTenbHOe U3y4eHHe MaTepuana, 3u. IpoBepka
CaMOCTOATENbHAS IIOIOTOBKA K KOHTPOJILHOM KOHCITEKTOB,
paboTe mo Moxayiro. TemMa: AHATUTHYECKUE OLICHKa
METOIBI PEIICHUS 3a1a9l CTaTHICCKOH
ONTHUMH3ALNHN XUMUKO-TEXHHYESCKIX
HPOLIECCOB
8 5 Hepenst Oruet o maboparopuoit pabore Ne 4 3. Ouenka
9 5 Hepmens CaMocTosiTenbHOE H3y4YeHHE MaTepuala, 3u. Tposepka
CaMOCTOSATEIbHAS IIOArOTOBKA K KOHTPOJIbHOM KOHCIIEKTOB
b
paboTe o Moayiro. TemMa: AHaTUTHYECKUE OlleHKa
METOAbI PEHICHUA 3aa4n CTaTUYECKOM
ONITUMM3AIIMU XUMHKO-TCXHUUYCCKUX
IIPOLIECCOB HA YCJIOBHBIN IKCTPEMYM
10 6 Henens OrueT 110 TaboparopHoii pabote Ne 5 3u. Ornenka
11 6 Henens CamocrosTenbHOe U3y4eHHE MaTepuana, 3u. IpoBepka
CaMOCTOATENbHAS IIOIrOTOBKA K KOHTPOJILHOM KOHCITEKTOB,
pabore no moxymo. Tema: Teopus nuHeHHOrO OlLIeHKa
NPOrpaMMHPOBaHHMS B 3a/1a4ax CTaTHYECKOH
ONTHUMHU3ALUH
12 7 meniens Oruet 1o maboparoproii pabore Ne 6 3. Ouenka
13 7 Hepens CamocTosTellbHOE H3yYeHne MaTepHana, 3. Tposepka
CaMOCTOSTENIbHAS MTOJI'OTOBKA K KOHTPOJIbHOM KOHCIIEKTOR
b
pabote no moxymo. Tema: Penenue 3aga4un OIeHKA
CTaTHYECKOH ONTHMHU3AINU XUMHKO-
TEXHUUYECKUX [IPOLIECCOB METOAaMU
HEJIMHEWHOT 0 IPOrpaMMUPOBaHUS
14 8 Heneis Oruer 1o nabopatopHoii padore Ne 7 3. Ouenka
15 8 Henens CamocrosTensHOe U3y4eHHe MaTepuana, 3u. TpoBepxa
CaMOCTOSATEIbHAS IIO'OTOBKA K KOHTPOJILHOH KOHCIIEKTOB,
pabore no moxymo. Tema: UncieHnble OIleHKA
MECTOABI PCIICHNA 3a1a4 CTaTUYECKOM
OIITUMM3AIIMU XUMHKO-TCXHUYCCKUX
NIPOLIECCOB HA YCJIOBHBIM 9KCTPEMYM
16 9 Henens OrueT no 1aboparopHoii pabote Ne 8 3. Ouenka




17 9 Henens CamocrodTenbsHOE U3yueHne MaTepHaa, § 3. TpoBepka
CaMOCTOSITEIbHAS ITOJITOTOBKA K KOHTPOJIbHON KOHCITEKTOB,
pabore o moaymo. Tema: Pemenue 3agaun OlICHKA
CTaTHYECKOM ONTHMHU3AINU XHUMHUKO-

TEXHHYECKUX MPOLECCOB METOIaMHU
CITy4alHOT'O ITOUCKA

18 10 nepens Oruer o JaGopaTopHoii padote Ne 9 3u. Ouenka

19 10 nenmens CamocrosTenbHOe U3y4eHHe MaTepUaa, 5 3u. IpoBepka
CaMOCTOATEbHAS MTOrOTOBKA K KOHTPOJIBHON KOHCTIEKTOBR,
pabore no moxymo. Tema: OICHKA
JleKOMITO3UIIMOHHBIE METOIBI PEIICHUS 3a1ad
OOJIBIIION pa3MEPHOCTH

20 11 nenens OrueT 1o aboparoproi padote Ne 10 3. Ouenka

21 11 nenens CamocrosTenbsHOe U3ydeHHe MaTepuana, 3u. Tposepka
CaMOCTOATEbHAS MTOrOTOBKA K KOHTPOJIBHON KOHCTIEKTOBR,
pabore no moxymo. Tema: IlocTraHOoBKa OLICHKA
3aJ[a4y AMHAMUYECKON ONTUMH3AIH XUMHKO-

TEXHUYECKUX TPOLECCOB KaK 3a/1a41
OIITUMAJILHOTO YIPABJICHUSI

22 12 nepens OrueT 110 TaboparopHoit padote Ne 11 3u. Ornenka

23 12 nepens CamocrosTenbHOe U3y4eHHe MaTepuana, 3u. Iposepka
MOJIrOTOBKA 3K3aMEHY M K KOHTPOJIBHOU 4 KOHCITEKTOB,
pabore 1o moxymo. Tema: Knaccuueckoe OIleHKA
BapUalMOHHOE MCUNCIICHNE IS PEIICHUS
3a7a4 JUHAMUIECKOW ONTHMH3aLUH XUMHKO-

TEXHUYIECKUX TPOIIECCOB

24 13 menens OrueT o maboparoproii pabore Ne 12 3. Ouenka

25 13 menens CamocrosTenpHOE U3yUeHHIE MaTepHaa, § 34 TpoBepka
CaMOCTOATEIbHAS MTOJITOTOBKA K KOHTPOJIBHON KOHCTIEKTOR,
pabore o moxyio. Tema: [Ipumenenue OIeHKA
MIPUHINIIA MaKCUMyMa ISl pEIeHUs 3a1a4n
OIITUMAJILHOTO YIPABJICHUSI XUMHKO-

TEXHUYECKHUX IPOLIECCOB

26 14 wenens OrueT 10 Maboparoproii pabote Ne 13 3u. Ornenka

27 14 nenens CamocrosTenbHOe U3y4eHHE MaTepuaa, 5 3u. IpoBepka
CaMOCTOSITEIIbHAS MTOJI'OTOBKA K KOHTPOJIBHOU KOHCITEKTOB,
pabore no moxymo. Tema: IIpumenenue OIleHKA
JMHAMHUYECKOTO IIPOrpaMMHUPOBaHHS B
HETIPEPbIBHOM (hopMe /IS peleH s 3a/1a41
OINITUMAJILHOTO YTIPABJICHUSI XUMHKO-

TEeXHUYECKUX TPOIIECCOB

28 15 nenens OrueT o nabGoparoproii padore Ne 14 3. Ouenka

29 16 nenensa IToaroroBka k sk3ameny. [loBTopenue tem : 3 4. OrueHka
Kunbeprernka xak Hayka 00 yrpaBJIeHHH.

[TocTanoBka 331241 ONTUMAIBHOTO
ynpasienus. [locraHoBKa 3a1auu
CTaTHYECKOM ONTHMHU3AINU XUMHUKO-
TEXHUYECKUX MPOLECCOB. AHAIUTHYECKUE
METO/Ibl PEIICHHS 33/1a41 CTATUYECKON
OTNITUMU3ALNU XUMHUKO-TEXHUYECKHX
MPOLIECCOB. AHAIUTHYECKUE METO/IbI PEIICHHs
3aJ[a4M CTaTHYECKOM ONTHMHU3AINU XUMHUKO-
TEXHUYECKUX TPOIECCOB Ha YCIOBHBIN
9KCTPEMYM.

30 16 nenens Ortyer no nabopaTopHoii padore Ne 15 3u. Onenka

31 17 Henenst IMoaroroBka k sk3ameny. [loBTopeHue tem : 3u. OrneHka

32 17 nepens Teopust nMHENHOrO NPOrpaMMHUPOBAHUS B Orenka

3aJgadyax CTaTHYECKOM OIITHUMH3AIIUH. Pemenne
3aJa4yun CTaTUYCCKON ONITHUMH3aAIIMH XUMHKO-




TEXHUYECKUX MPOLECCOB METOIaMU
HEJTMHEHHOT0 MPOrpaMMHPOBAHUSL.
YuceHHbIEe METO/IbI PEIICHHS 33/1a4
CTaTHYECKOM ONTHMHU3AINU XHUMHUKO-
TEXHUYECKUX TPOIECCOB HA YCIOBHBIN
9KCTpeMyM. PerieHue 3aauu craTuueckoit
ONITHUMU3AINN XUMHUKO-TEXHUIECKUX
MIPOLIECCOB METOAAMH CIIyJaiHOTO ITONCKA.
JleKOMITO3UIIMOHHBIE METOIBI PELICHUS 3a1ad
00JBIION pa3MEePHOCTH.

Otuer no maboparopHoit padore Ne 16

33 18 menens [oxroroBka k ’x3ameHy. [loBTOpeHHE TeM : 15 4.
ITocTaHoBKa 3amaun JUHAMHAYECKOM
OINITHUMU3AINU XUMHUKO-TEXHUYECKUX
MIPOLIECCOB KaK 33/1a4l ONTHMAJILHOTO
ynpasienus. Knaccnieckoe BapHaliioHHOE
WCYUCIICHUE JJISl pELICHUs 3a1a4
L[HHaMH‘leCKOﬁ OIITUMHU3ALINH XUMUKO-
TEeXHHYECKUX MporueccoB. [IpiMeHeHune
MIPUHINIIA MaKCHUMyMa ISl pEIICHUS 3aa4n
ONITUMAJILHOTO YTIPABICHUSI XUMHKO-
TEXHUIECKUX Mporeccos. [IpuMeHenue
JUHAMHYECKOTO IPOrPaMMHUPOBaHUS B
HETIPEPBIBHOH (hopMe AT peIIeHNs 3a1a9u
ONITUMAJIBHOTO YIIPABJICHUA XUMHUKO-
TEXHUYECKUX TPOLIECCOB.

O1eHKa

XapakrepucTHKA 3aJaHUM VISl CAMOCTOATEIbHON padoThl 00y4aKOLIMXCH U
METOAUYECKUE PEKOMEHIAIUM 110 UX BHINIOJTHECHUIO

CamocrosiTenbHas paboTa HeoOXxoauma TpH TPOpabOTKe MaTepuaia s
CaMOCTOATENLHOTO O0YUYEeHHS; TIOJITOTOBKE K J1aOOpaTOPHBIM paboTaM, SK3aMEHY .

B camocTosTenbHyto paboTy mo aucuuiuiiHe «MeToisl ONTHUMHU3alUU U
OpraHu3alliy YHEPro- U PECYpCOoCOeperaroniux XuMHUKO-TEXHOJIOTUIECKUX CUCTEM»
BKJTFOUCHBI CJICAYIOMINE BUJIBI IEITCILHOCTH:

MOWCK WH(OpPMAIMK MO0 TeMaM I CaMOCTOSITEIIBHOTO M3yUYEHHUs COTJIACHO
OTIOPHOMY TIJIaHY;

MOJATOTOBKA K MPOMEXKYTOYHOMY M HTOTOBOMY KOHTPOJTIO.

Jlnst  3akperuieHWsi HaBBIKOB M 3HAHMM  CTY/ACHTA, TIOJYYCHHBIX Ha
MPAKTUYECKUX 3aHATHSIX, CTYJICHTa B TeUEHUE Kypca BbiaaeTcst 16 mabopaTopHbIX
3amanuid. JlaGopatopHble paOOTHl 3aKpPEIUISIOT HABBIKM  TEKYIIEH TEeMBbI
MPAKTUYCCKUX 3aHATUHN. J[7151 BBIMTOTHEHUS HTOTO JOMAIITHETO 3a/IaHUsT HE0OX0IMMO
WCITOJIB30BaTh BCE MOTYUYEHHBIC 3HAHUS U YMCHHUS, a TAK)KE 3HAHUS, TTOJTYICHHBIC B
Kypce «MeTonbl ONTUMH3AIMHA U OPTaHU3aIlUU YHEPTO- U PECypCcocOeperaronmnx
XUMHUKO-TEXHOJOTHICCKUX CUCTEM).

CtyaeHTy cieayeT TIIATENbHO TUIAHUPOBAaTh M OPraHU30BBIBATH BpEMS,
HEOOXOoMMMOe JUIsl M3YYEeHHs JUCHMIUIMHBL. HemomycTuMo  OTKIIaabIBaTh
O3HAKOMJICHUE C TEOPETUYECKOM YacThIO, MOJATOTOBKY OTYETOB K J1aOOpaTOPHBIM
paboTam U BBITIOJIHEHUE TOMAIIIHUX 33/IaHUH, TOCKOJBEKY 3TO HEMUHYEMO MPUBEACT



K CHIDKEHUIO KayeCcTBa OCBOCHHS Marepuasa, 0hOpMIIEHHS OTYETOB U JOMAIIHUX
3amannii. Bce Buapl pabOT MO JUCIUIUIMHE PEKOMEHIYETCS BBITIOIHATH I10
KaJICHTApHOMY  IUIaHy, TpuBeAecHHoMYy B [lmane-rpadguke  BBITIOTHEHUS
CaMOCTOSITETILHOM PabOTHI MO AUCIUILIIUHE.

OnopHbIii NVIAH JJI CAMOCTOATEILHOT0 U3YUYeHUsI

BpeMms camocTosTenbHON paboThl CTYACHT U3YYEHUH JUCIUIUTMHBI « MeToabl
ONTHUMM3AaLMUA M OpPraHu3alMi >SHEPro- M PecypcocOEeperarommx XUMHUKO-
TEXHOJIOTHYECKUX CHCTEM» COIIACHO IJIaH-Tpa(UKy pacnpeesieTcs: CaeayOIuM
oOpa3oM: n3ydeHue MaTepuiia kK 1abopaTopHBIM paboTaM M Hamrcanue oTdaeTa — 60
4., M3yYECHHUE JIEKIIMOHHOTO MaTepuana — 12 4., caMOCTOSITENIbHOE H3yueHHUE
MaTepHuaia ¢ MOCIEIYIONUM KOHTPOJIEM MOJYYeHHBIX 3HAaHUW MpenoiaBaTesieM —
72 4., IOArOTOBKAa B 3K3aMeHy — 36 4. OnopHbIi MJIaH JIsI CAaMOCTOSITEIBHOTO
oOy4eHMs, TPEJCTABIICHHBIN Jajiee, SBISETCS MPOJOHKCHHEM JICKIIMOHHOTO
MaTepuia U HaunHaetcs ¢ pazzaena ll.

Paznea L. IloctanoBKa 1 penieHne 32124 CTATUYECKONM ONTUMM3ALMH
XHMHKO-TEXHHYECKHUX NMpoueccoB (36 yac.).

Tema 1. IlocTaHoBKa 337244 CTATHYECKOH ONNTHMHU3AIMH XMMHKO-
TeXHHYECKHX Npoueccos. (6 1ac.)

Heab — paccMOTpeTh MaTeMaTHYECKy0 (GOpMYy MU COJEpKaHUE MOCTAHOBKHU
3a7]a4M CTATUHYECKON ONTUMU3ALIMU XUMHUKO-TEXHOJIOTMYECKOTO MPOoIecca

MaremaTtudeckass (opma TMOCTAHOBKM 3aJayd CTaTUYECKOW ONTHUMHU3AIUU.
[lonsiTue wyucna creneHedl cBoOoabl. HeoOxomumble yCIOBHUS KOPPEKTHOM
MMOCTAHOBKH 3a/71a4 CTaTUYECKOM ONTHMH3alMH. BuUIbI I11eIeBBIX (YHKITUH.
dopmupoBaHusi 00JaCTH  JOMYCTUMBIX  ympaBieHuid. [loctaBku 3amaun
CTaTHYECKOW ONTHUMHU3ALUN XUMHUKO-TEXHOJIOTUYECKUX ITPOLECCOB HAa MpUMEpe
POCTOM peKTU(HUKAITMOHHON KOJIOHHBI.

Cnucok ureparypbl

1. bospuno A.M. MeToapl onTUMHU3AIIUA B XUMUYECKOW TexXHOJIOTUU. 3.
2-e. / A.W. bosipunos, B.B. Kadapos — M., «Xumusa», 1975 — 576 c.

2. Kadapor B. B. Meroapl KHOEpHETHKM B XUMHH U XUMUYECKOUH
TEXHOJIOTHH. : 3-€ u3., nep. u aom.: Cepust * XuMuueckas KubepHeruka /
B.B. Kadapos - M.: Xumus 1976r. - 476 c.

3. Kpusomee B.I1. Teopuss onTuManbHOTro ynpaBieHUsT YIKOHOMHYECKUMU
cuctremMamu. YueOHoe mocobue. / KpuBomeer B.Il. —BnaguBocTrok:



M3narensctBo BI'YOC, 2010.

Tema 2. AHajgMTHYEeCKHME MeETOAbI PpelIeHUs 3aJa4Yd CTATHYECKOM
ONTUMHU3ALUMN XUMHUKO-TEXHHYECKHUX MPoLeccoB. (6 yac.)
Leab — u3y4ynuTh HEOOXOIUMBIE U IOCTATOUHBIE YCIOBHS SKCTPEMYyMa LIeJIeBOM
byHKITUH
[TonsiTue T1I100aJIBHOTO M JIOKAJBHBIX 3KCTPEMYMOB IIEJIEBbIX (YHKIIUMA.
Cennobie Touku. Heo6xoqumMoe 1 TOCTaTOYHOE YCIOBHE dKCTpeMyMa (DYHKIIMH
onHoit nepemenHol. [Ipumep. [lonstue kBaapaTuunoit popmel. HeoOxoammoe u
JIOCTaTOYHOE YCIIOBHE dKCTpeMyMa (DYHKIIMHM HECKOJIBKUX MepeMeHHbIX. [Ipumep.
Cnucok ureparypbl
1. bosipunoB A.M. MeTobl ONITUMU3AIUN B XUMUYECKON TexHonoruu. 13, 2-
e. / A.W. bospunos, B.B. Kadapos — M., «Xumusi», 1975 — 576 c.
2. Kadapos B. B. MeTo1b1 KHOEpHETUKHN B XUMUU U XUMHUYECKON TEXHOJIOTUH.
: 3-e u3., nep. u goi.: Cepus “Xumuueckas kuoepruetuka / B.B. Kadapos -
M.: Xumus 1976r. - 476 c.
3. Kpuomeer B.II. Teopust onTuMansHOTO ymHpaBieHUS SKOHOMHYECKHUMU
cucremMamu. YueOHoe mnocobue. / KpuBomeer B.II. —BmaguocTok:
NznarensctBo BI'YOC, 2010.

Tema 3. AHaJIMTHYECKHE METOABI PELICHUS 321241 CTATHYECKOM
ONTHMHU3AIUM XMMHKO-TEXHUYECKHUX MPOLECCOB HA YCJIOBHBIN dKCTpeMyM. (6
yac.)

Leab — M3y4ynTh METOIBI PELICHUS 3a1a4d CTATUYECKOW ONTHMM3ALMU MPU
YCJIOBUSIX TUIIA «PABEHCTBO» U THUIIA «HEPABEHCTBO»

Pemienne cratMdyeckod ONTUMH3ALMM IPU  YCJIOBUM THUIA PABEHCTBA
BBIPDQKEHUEM 3aBUCHUMBIX IIEPEMEHHBIX Y€pe3 HE3aBUCHMBIE IIEPEMEHHBIC.
[Ipumep. Pemienue cratmyeckod ONTUMHU3ALMKM NPU YCIOBUM THUIIA PABEHCTBA
MeTooM MHOxecTBa Jlarpanxa. [Ipumep. Pemenne cratnueckor onTuMU3auu
IIpU yCJIOBUM THIIA HEPABEHCTBA C HCIOJIb30BaHUEM ycinoBuil KyHna-Takkepa.
ITpumep.

Cnucok ureparypbl

1. BosipunoB A.W. MeTo1bl ONTUMU3AIMU B XUMUYECKOU TexHonoruu. 3. 2-
e./ A.W. bospunos, B.B. Kadapos — M., «Xumus», 1975 — 576 c.

2. Kadapor B. B. MeToibl KHOEpHETUKHN B XUMUU U XUMHUYECKOW TEXHOJOTUH.
: 3-e 3., nep. u gomn.: Cepust " Xumuueckas kudbepueruka / B.B. Kadapos -
M.: Xumus 1976r. - 476 c.

3. KpuBomeer B.II. Teopusi onTUMaabHOTO YIpaBIEHUS IKOHOMHYECKUMU



cuctremMamu. YueOHoe mnocobue. / Kpuomeer B.II. —BmaguocTok:
HznarensctBo BI'YOC, 2010.

Tema 4. Teopusi TMHEHHOr0 NPOrpaMMHPOBAHUS B 321249aX CTATHYECKOM
onTuMmu3amuu. (6 yac.)
Heab — u3y4uTh OCOOEHHOCTH 3a7ad JMHEHHOTO MPOTrpaMMHUPOBAHUS U
CUMILIEKC-METO/, I PEUIEHU 3THUX 3a/1a4
O6sacTd TOMYCTUMBIX PEIICHUN B 3ajja4axX JIMHEWHOTO MPOrpaMMHUpPOBaHUS.
[Tonsitue OGasuca. CBoiicTBa 0Oaszuca. OOmMMNA anTOPUTM peEIHICHHUS 3a7a4uu
JUHEHMHOTO MPOrPaMMHUPOBAHUS CUMILIEKC-METOI0M. BriOop mcxoanoro 6asuca.
Pemenus 3agaun cumIuiekc-meTonoM B ¢opme Tabmuu. [Ipu3Hak OKOHYaHUS
pacyera.
Cnucok aureparypbl
1. bosipunoB A.M. MeTobl ONITUMU3AIUN B XUMAYECKON TexHonoruu. 13, 2-
e. / A.W. bospunos, B.B. Kadapos — M., «Xumusi», 1975 — 576 c.
2. Kadapos B. B. Metoap! knbepHEeTUKH B XUMHUU I XUMHYECKOM TEXHOJIOTHH.
: 3-¢ 3., ep. u goi.: Cepus *Xumudeckas kuoepaetrrka / B.B. Kadapos -
M.: Xumus 1976r. - 476 c.
3. Kpuomeer B.II. Teopust onTuManbHOro ymnpaBie€HUs 3KOHOMHYECKHUMHU
cucremMamu. YueOHoe mocobme. / Kpupomeer B.II. — BrnaaumBocTok:
NznarensctBo BI'YOC, 2010.

Tema 5. Pemnenue 3a1a4u cCTaTHYECKOM ONTUMHU3ANUN XUMHUKO-TEXHUYECKUX
MPOLECCOB METOAAMM HEJIMHEHHOr0 IporpaMMupoBaHus. (6 yac.)
Heabp — paccMOTpeTh pelieHue OJHOMEPHBIX W MHOTOMEPHBIX 3aja4
ONTUMU3AIMY METOJIJaMHU HEJIMHEHHOTO MPOTPaMMHUPOBAHUS
OnHOMEpHBIE METOJIbl PELICHUS 337ad HEJIWHEWHOro MpOrpaMMHUPOBAHUS:
METOJl CKAaHUPOBAaHUA C TMOCTOSHHBIM M C TIEPEMEHHBIM IIIarOM, METOJ
MOJIOBUHHOTO JIEJIEHUSI, METOAA «30JI0TOr0)» CEUYECHUS, METOJ| C UCHOJIb30BAHUEM
yucen Oubonayuu. I[Ipumepsl. MHOromepHble METOABI pEHICHUS 3aaay
HEJIMHEMHOT0 MPOTPaMMUPOBAHUS: METO]I CKaHUpOBaHus1, MmeTo ['aycca-3einens,
MeTox I paguenTa, METO HAMCKOPEUIIETO CItycKa. [Ipumepsl.
Cnucok ureparypbl
1. BosipunoB A.W. MeTo1bl ONTUMU3AIMU B XUMUYECKOU TexHonoruu. 3. 2-
e./ A.W. bospunos, B.B. Kadapos — M., «Xumus», 1975 — 576 c.
2. Kadapor B. B. MeTobl KHOEpHETUKHN B XUMUU U XUMHUYECKON TEXHOJIOTHH.
: 3-e 3., nep. u gomn.: Cepust " Xumuueckas kudbepueruka / B.B. Kadapos -
M.: Xumus 1976r. - 476 c.
3. KpuBomeer B.II. Teopusi onTUMaabHOTO YIpaBIEHUS IKOHOMHYECKUMU



cuctremMamu. YueOHoe mnocobue. / Kpuomee B.II. —BmaguocTok:
HznarensctBo BI'YOC, 2010.

Tema 6. UncieHHbIe METO/bI PELIEHUS 32124 CTATHYECKON ONTUMH3AIUU
XNMHUKO-TeXHUYECKHUX MPOLECCOB HA YCJIAOBHBIN IKCTpeMyM. (4 yac.)
Leas — paccmoTpeTs MeTO1bI IITPadHBIX QYHKIINI MPU YUCIEHHOM PEIICHUN
3ala4  CTAaTHYECKOM ONTUMHU3AlUMU I[P YCIOBHUSX THUIA «PAaBEHCTBO» U
«HEPABEHCTBOY
Meton mtpadubIx (GyHKIUN MPU YUCICHHOM PEIICHUU 3a7ady CTaTHYECKOM
ONTUMH3AIMN C YCIOBUSAMHU THIA paBeHCTBa. Meroa mTpadHbIX (YHKIUNA TIPH
YUCJIEHHOM PEIICHUH 3a/a4 CTAaTUYECKOW ONTUMHU3AIMU C YCJIOBUSIMU THUIIA
HepaBeHCTBA. OBpaXKHBIM METO/] TOUCKA IKCTpEMyMa (PYHKITUH.
Cnucok aureparypbl
1. bosipunoB A.M. MeTobl ONITUMU3AIUN B XUMAYECKON TexHonoruu. 13, 2-
e. / A.W. bospunos, B.B. Kadapos — M., «Xumusi», 1975 — 576 c.
2. Kadapos B. B. Metoap! knbepHEeTUKH B XUMHUU I XUMHYECKON TEXHOJIOTHH.
: 3-¢ 3., ep. u goi.: Cepus *Xumudeckas kuoepaetrrka / B.B. Kadapos -
M.: Xumus 1976r. - 476 c.
3. KpuBomieer B.II. Teopust onTUMaabHOTO YIPaBIEHUS IKOHOMHYECKUMU
cuctremMamu. YueOHoe mocobue. / Kpusomee B.II. —BmaguocTok:
NznarensctBo BI'YOC, 2010.

Tema 7. Pemienue 3a1a4u CTaTUHYECKOM ONTUMHU3ANUN XUMHUKO-TEXHUYECKUX
NMPOLECCOB METOIAMHU CIYUAHHOro noucka. (4 yac.)
eab — U3yunTh METOJ CJIENOr0 MOUCKA U METOJ CIYyYAHBIX HAINpPaBICHUM
JUISL PELICHUS 337]a4 CTaTUYECKON ONTUMU3AIINY.
[TocTaHoBKa 3a/1auu MOUCKA IKCTpeMyMa (PYHKITUU METOJIOM CJICTIOTO TTOUCKA.
Pemenune 3a1aun cTaTUYECKOM ONTUMU3ALUN METOJIOM CIIyYalHbIX HAIIPABIICHUM.
Boeibop cnydaiiHoro HampaBieHus. [Ipu3HaK OKOHYaHUS TIOMCKA METOJIOM
CJly4ailHbIX HampaBlieHU. MeTo/| ciTydaifHbIX HallpaBJIeHU ¢ 0OpaTHBIM IIaroOM U
JIMHEWHBIM TIEPECUETOM.
Cnucok ureparypbl
1. BosipuroB A.W. MeTo1bl ONITUMU3AIUN B XUMUYECKOU TexHoyioruu. 3. 2-
e./ A.W. bospunos, B.B. Kadapos — M., «Xumus», 1975 — 576 c.

2. Kadapor B. B. MeToib1 KHOEpHETHKHN B XUMUU U XUMHUYECKOW TEXHOJIOTUH.
: 3-e 3., ep. u goi.: Cepus “Xumuueckas kuobepaerrnka / B.B. Kadapos -
M.: Xumus 1976r. - 476 c.

3. KpuBomeer B.II. Teopust onTUMaibHOTO YIpaBIEHUS IKOHOMHYECKUMU

cucremamu. YueOHoe mnocobue. / Kpuomeer B.II. —BmaguocTok:



HznarensctBo BI'YOC, 2010.

Tema 8. /lekoMIo3MIMOHHBIE METO/IbI PELICHUSA 32124 00JIbLION
pa3MepHoCTH. (4 yac.)
IHeab — O03HAKOMUTBCS PpEIIEHHWEM 3aJad ONTUMHU3AlMd  XUMHKO-
TEXHOJIOTUYECKUX CUCTEM METOJaMU SIBHOM M HESIBHOUW JEKOMITO3UIIUH, METOJIOM
JTWHAMHYECKOT'0 MPOrpaMMHUPOBAHUS B TUCKpPETHOH hopme
CylIHOCTh METOJAOB SABHOW M HESIBHOW JAeKOMNO3uIuu. IIpuHIun
ONTUMAJIBLHOCTH. OyHKINOHAIBHBIE YpaBHEHUS JTAHAMHAYECKOTO
MPOTrPAaMMHUPOBAHKS B JUCKPETHOW ¢opme. 3aaHWe YCIOBHBIX COCTOSTHHM.
[lonydeHne yCIIOBHO ONTHMAJIBHBIX TPACKTOPUU NEpeXoAa OT OJHOM CTaIud K
npyroil. BeiOop onTUMaNbHBIX YIIpaBICHUH.
Cnucok aureparypbl
1. BosipuHOB A.W. MeTo1bl ONTUMHU3AIUN B XUMUYECKOU TexHonoruu. M3, 2-
e. / A.W. bospunos, B.B. Kadapos — M., «Xumusi», 1975 — 576 c.

2. Kadapos B. B. MeToap! KHOEpHETHKU B XUMHUU 1 XUMHUECKON TEXHOJIOTHH.
: 3-¢ m31., mep. u goi.: Cepus *Xumudeckas kuoepaerrka / B.B. Kadapos -
M.: Xumus 1976r. - 476 c.

3. KpuBomieer B.II. Teopust onTUMaabHOTO YIPaBIEHUS IKOHOMHYECKUMU
cuctremMamu. YueOHoe mocobue. / Kpusomee B.II. —BmaguocTok:
NznarensctBo BI'YOC, 2010.

Pa3znea L. IlocranoBka 1 pelieHune 3a1a4 JUHAMHYECKON ONITUMHU3 AU
XHMHKO-TeXHHUYeCKHX npoueccos (30 uac.).
Tema 1. [TocTaHoBKA 3a1a44 JTMHAMUYECKOM ONITUMM3ALNHA XUMHKO-
TEXHUYECKUX MPOLECCOB KAK 3aa4U ONTUMAJIBHOI0 ynnpasJjeHus. (6 yac.)
LHear — paccMoTpeTh MaTeMaTU4yecKkyro (opMy TOCTAaHOBKH —3aJauu
JMHAMUYECKOM ONTUMHU3ALNNA XUMHUKO-TEXHOJIOTMYECKHUX MTPOIIECCOB
Matematuyeckas ¢hopMa MOCTAHOBKHU 3a7a4d JUHAMHUYECKOW ONMTHUMH3AIINU.
[Tonsarue dynknuonana. Knaccel gomyctumbix (pyHknuii. CyniHOCT METOIOB
pelieHusl  3aa4  JAMHAMHAYECKOW ONTUMHU3AIUH  XHUMHUKO-TEXHOJOTHUYECKUX
MPOIIECCOB: KJIACCUUECKOE BapHAIlMOHHOE HCUYWCICHHUE, TMPUHIUI MaKCUMyMa,
JWHAMUYECKOe TMpOTpaMMHUPOBaHWE B HempepbiBHOW ¢opme (ypaBHEHHE
bennmana).
Cnucok qureparypbl
1. BosipunoB A.M. MeTo1bl ONTUMU3AIMU B XUMUYECKOU TexHonoruu. 3. 2-
e. / A.W. bospunos, B.B. Kadapos — M., «Xumus», 1975 — 576 c.
2. Kagapos B. B. MeTo/1b1 KHOEpHETUKHN B XUMUU U XUMUYECKON TEXHOJOTUU.
: 3-e 3., nep. u gomn.: Cepust " Xumuueckas kudbepueruka / B.B. Kadapos -



M.: Xumusa 1976r. - 476 c.
3. Kpusomeer B.II. Teopust onTuMansHOTO ymHpaBieHUS 3KOHOMHYECKHUMU

cuctemMamu. YueOHoe mocobue. / Kpusomees B.II. —BmagmBocTtok:
NznarensctBo BI'YOC, 2010.

Tema 2. Knaccuueckoe BapuallMOHHOE MCUYMCJICHHE VISl PelIeHUs 32124
AMHAMMYECKON ONTUMH3AIMHA XUMHUKO-TEeXHUYECKHUX MPo1eccoB. (8 yac.)
Lejab — M3y4nuTh OCHOBBI KJIIACCUYECKOTO BAPUALMOHHOTO UCYHUCIIEHUS U €TI0
MIPUMEHEHHUS JUISl PEIICHUS 3aa4i ONTUMAIBHOTO YIPAaBICHUS
TpeOoBaHUsS K MPUMEHEHUIO KJIACCHYECKOTrO BapUALMOHHOTO HMCUUCIIEHUS.
VYpaBHenue Oinepa s mpocredniero (QyHkiuoHana. YpaBHeHus Jlexanpapa.
VYcnosue Jlexannpa. HeoOxomumoe yciaoBue 3KcTpeMyMma (yHKUMOHAlA U
ycaoBue Jlexanapa npu HAIMYAKA B MOJBIHTETPATIbHOM BBIPAXKEHUH HECKOJIbKHUX
byHKIMIA W WX TEpBBIX MPOU3BOAHBIX. HeoOxomumoe yciaoBHe 3KCTpeMyma
dyHKIMOHAna W ycinoBue JlexaHapa 0OpU HaIU4YMM B TOJIBIHTErPajJbHOM
BBIPDAKEHUH OJHOM (YHKUMHA M €€ HECKOJbKHMX Npou3BOAHBIX. HeobOxomumoe
yCJIOBHE 3KCTpeMyMma (QyHKIHMOHana W ycioBue JlexkaHapa Mpu Hadu4yud B
MOJBIHTErPATLHOM  BBIPAKEHUM  HECKOJNBKMX  (QYHKIMA W HECKOJBKUX
MPOU3BOIHBIX OT KKI0M 13 QyHKIM (001mui ciyyait). Perenue BapuaiioHHON
3a1aud MPU UHTETPAIbHBIX, TOJIOHOMHBIX M HETOJOHOMHBIX CBs3siX. PemieHue
3a7a4M  ONTUMAJIBHOIO  YIIPABJIEHUS C  MCIOJb30BAHUEM  KIIACCUUYECKOIO
BAPUALIMOHHOTO UCYUCIIEHUS.
Cnucok ureparypbl
1. bosipunoB A.M. MeTonbl ONTUMHU3AIMU B XUMUYECKON TexHonoruu. 13z, 2-
e. / A.W. bospunos, B.B. Kadapos — M., «Xumus», 1975 — 576 c.
2. Kadapor B. B. MeToib1 KHOEpHETUKHN B XUMUHU U XUMHUYECKON TEXHOJIOTUH.
: 3-e u3a., nep. u goi.: Cepus *Xumuueckas kuoepueruka / B.B. Kadapos -
M.: Xumus 1976r. - 476 c.
3. KpuBomeer B.II. Teopust onTUMaibHOTO YIpaBIEHUS IKOHOMHYECKUMU
cuctremamu. YueOHoe mnocobue. / Kpuomeer B.II. —BmamguocTok:
HznatensctBo BI'YOC, 2010.

Tema 3. IlpumMeHeHHe NPUHIMIIA MAKCUMYMA /ISl pellleHus 3a1a4u
ONTUMAJILHOIO YIIPABJIEHNSI XUMHMKO-TeXHUYECKHUX MpoieccoB. (8 uac.)

eab — M3y4YWTh OCHOBBI MPUHLMIA MAaKCUMyMa M €ro NPUMEHEHHE IJIs
pelIeHus 3aJ1a41 ONITUMAJILHOTO YIIPaBIICHUS
Oyukiuda ['amunproHa. CucteMa conpsiKEHHbIX ypaBHEHUM. DopmyinpoBka



MPUHIUIIA MAKCUMYMa. AJITOPUTM PEIIECHUS 3a]]a41 C UCIIOJIb30BAHUEM ITPUHIIUIIA
MakcuMyma B oOmiem ciydae. [Ipumep. OcoO€HHOCTH pelieHus 3ajadyd Ha
MaKcuMabHOE ObICTpojeiicTBre. OCOOCHHOCTh PEIICHUS 3aa4y IPH Pa3IUIHON
MOJIHOTE 3a/aHUs TPAHWYHBIX YCIOBUU. YUHWCIIEHHBIA METOJ PEIICHUs 3aJayu
ONTUMM3AIMKA C HCHOJIb30BaHWEM TMpUHIMIIA Makcumyma. I[Ipumep. CBssb
MIPUHIMIIA MAKCUMYMa C KJIACCUYECKUM BapUALIMOHHBIM HUCUHUCIICHUEM.
Cnucok Jiureparypsbl
1. BosipuaoB A.M. MeTo1bl ONITUMU3AIMN B XUMHUYECKOM TexHoaoruu. U3, 2-
e./ A.W. bospunos, B.B. Kagapos — M., «Xumus», 1975 — 576 c.
2. Kadapos B. B. Metoap! KHOEpHETUKHU B XUMHU M XUMHUECKON TEXHOJIOTHH.
: 3-¢ m31., mep. u goi.: Cepus *Xumudeckas kuoepaernka / B.B. Kadapos -
M.: Xumus 1976r. - 476 c.
3. KpuomieeB B.I1. Teopust ontumanbHOTO yHpaBieHUS SKOHOMHYECKUMH
cucremamu. YueOHoe mocobue. / Kpuomee B.II. —BmamguBocTok:
NznarensctBo BI'YOC, 2010.

Tema 4. [IpumeHeHHe TMHAMHYECKOT0 MPOTrPAMMHUPOBAHNSI B HENPEPBLIBHOI
(¢opme 1151 penieHus 3212494 ONTUMATBHOTO YIIPaBJIeHUsI XUMHKO-
TEeXHHYEeCKHUX Mpo1eccos. (8 yac.)

Heab — W3y4ydTh OCHOBBI JMHAMUYECKOTO MPOrPaMMHpPOBAHUS B
JTUHAMUYECKON opMe M ero MpUMEHEHHUE ISl PEIICHUs 3a/Ja4d ONTUMAIbHOTO
yIIpaBJICHUS
CylHOCTh MpPHUHIUIIA ONTHUMAIBLHOCTH [JI1 HEMPEPBIBHBIX IPOIIECCOB.
OYHKIMOHAJIBHBIE ~ YpaBHEHUS JUHAMHUYECKOTO MPOrpPaMMHUPOBAHUS IS
HEIIPEPBIBHOTO Ipouecca. YpaBHeHUE bemmMana. AITOpuTM pemieHus 3agadu
ONTUMAJBLHOIO YIPaBJIEHUS C HUCIOJIb30BaHUMEM ypaBHEeHHs bemnmana. CBs3b
ypaBHEeHHMs beisiMaHa ¢ KJIAaCCMYECKUMM BAapUAIIMOHHBIM HCUYHUCICHUEM U
MPUHLIHUIIOM MaKCUMyMa.
Cnucok ureparypbl
1. BosipuroB A.W. MeTo1bl ONITUMHU3AIUN B XUMUYECKOU TexHosioruu. 3. 2-
e. / A.W. bospunos, B.B. Kadapos — M., «Xumus», 1975 — 576 c.

2. Kadapos B. B. MeTo1bl KHOEpHETUKHN B XUMUU U XUMUYECKON TEXHOJOTHH.
: 3-e 3., ep. u goi.: Cepus *Xumunueckas kubepaetrnka / B.B. Kadapos -
M.: Xumus 1976r. - 476 c.

3. KpuBomeer B.I1. Teopusi onTUMaabHOTO YIPaBICHUS IKOHOMHYECKUMU
cuctremamu. YueOHoe mnocobue. / Kpuomeer B.II. —BmaguocTok:
HN3narenbcTBO



TpeOoBanus K npeacTaBjieHUI0 U 0POPMIICHHUIO Pe3yJIbTATOB
CaMOCTOAITEILHOI PadoThI 0 MOJATOTOBKE OTYETOB JIA00PATOPHBIX PaboT

OTyeT 1O BBINOJHEHHOW J1abopaTOpHOW paboTe MOKEH COJAEpKaTh
CIICYIOIIHE YaCTH: 1eJb pabOoThI, X0 paObOThI, TAOIUITy C JaHHBIMH; (POPMYJIBI U
pacdet (Ipu HEOOXOAMMOCTH); BBIBOJI, COJICPIKAIININ PE3yIbTAaThl IKCIICPUMEHTA U
CPaBHHUTEIBHYIO XapaKTEPUCTUKY TIOMYUYEHHBIX JaHHBIX. Ilpum MmOATroTOBKE
TEOPETUIECKON YaCTH HEOOXOJUMO M3yUeHUE TEOPETHIECKOTO MaTepraia JISKIIUH
o TeMe J1a0opaTOpHOM pabOTHI.

Odopmiterne otdera 1Mo 1adbopatopHoit padboTte

Otyer mo nabopaTOpHOM pabOTe OTHOCUTCA K KATETOPUH «HUCLMEHHAs.
paboma», odopMISIETCS no npasuiam  OQOpMIEHU NUCLMEHHbIX pabom
cmydenmamu /[BDY .

HeoOxoaumo 0OpaTUTh BHUMaHHE Ha CJEIYIOIIME acleKThl B 0(popMIIEHUU
OTYETOB PadOT:

- Habop TEeKCTa,

- CTPYKTYpUPOBaHUE PaOOTHI;

- o(opMIIeHHE 3arojoBKOB BCE€X BHIOB (pyOpUK-NOAPYOpPUK-ITYHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJIUL, HPUIIOKEHHI );

- odopMIIeHHE TTEPEUHCIICHN (CITMCKOB C HyMepaIiei Wi MapKUpOBKOM );

- oopmieHnue TabmuiI;

- odopmiieHne wuTrOCTpanuii (rpaduku, pucyHku, (ororpaduu, CXEMblI,
«CKPUHIIIOTH );

- Habop 1 opopMIIeHNE MAaTEMAaTUYECKHUX BbIpaKeHU (hopmyi);

- 0(hopMIIEHHE CIUCKOB JHUTEpaTypbl (OMONIHOrpapuyecKux ONMUCaHUM) U
CCBIJIOK Ha UCTOYHUKH, ITATUPOBAHHS.

Hab6op Tekcra

HaGop Tekcra ocymiecTBiseTcs Ha KOMIBIOTEPE, B COOTBETCTBUHU CO
CJIEIYIOITUMU TPEOOBAHUSIMU:

- TIeYaTh — Ha OJHOU CTOpOHE JncTa O6emoit Oymaru gpopmara A4 (pazmep 210
Ha 297 MMm.);

- UHTEpBaJ MEXCTPOYHBIN — IOy TOPHBIN;

- wmpudt — Times New Roman;

- pasmep mpudta - 14 nT., B TOM yuciae B 3arojoBkax (B Taliuiax
nomyckaercs 10-12 nr.);

- BBIPaBHHMBAHHE TEKCTA — IO ITUPUHE,;



- TI0JIs CTPaHUIIBI - JeBoe — 25-30 MM., mpaBoe — 10 MM., BEpXHEE U HIKHEE
—20 MM,

- HyMepalus CTPaHUIl — B MPABOM HUKHEM YIJTy CTPAHMIIBI (JIJ1 CTPAHMUI] C
KHUKHOUM OpUEHTAaIUEeH ), CKBO3HAs, OT TUTYJILHOTO JIUCTA JI0 TOCJIEAHEN CTPAHUIIbI,
apabckumu nudpamu (MIepBO CTPAHUIICH CINTACTCS TUTYJIBHBIN JTUCT, HA KOTOPOM
HOMED HE CTABUTHCS, HA CIEAYIONICH CTpaHulle IpocTaBisieTca uudpa «2» u T. 1.).

- PpEeXHM aBTOMATHYECKOIrO MEPEHOCA CJIOB, 3a UCKIIOUYEHUEM TUTYJIBHOTO
JUCTa W 3arojoBKOB BCEX YpOBHEH (MEpeHOC CJIOB MJisi OTAENbHOro ab3ana
omoxupyetcs cpencrBamu MSWord ¢ momombio koMmauasl «@opmaty — ab3ar npu
BBIOOPE OMIINU «3aIPETUTh ABTOMATUYECKUI IEPEHOC CIIOBY).

Ecnu pucynok wim tabnuia pasmenieHsl Ha gucte popmara Oonbiie A4, ux
ClIeAyeT Y4YMThIBaTh, KaK OJHY CTpaHuIly. HoMep CTpaHHWIbI B 3THUX CiIy4asx
JIOITyCKAETCSI HE TPOCTABJISATb.

Cnucok TuTepaTyphl U BCE NPUIOHCEHUS BKIIIOYAIOTCS B OOIIYIO B CKBO3HYIO
HYMEPAIMIO CTPAHUI] PAOOTHI.

Pexomennanuu no opopMieHuto rpauueckoro MaTepuaia,
MOJYYEHHOTO C 9KPaHOB B BUJIE «CKPUHIIIOTOBY

I'paduueckne komum 5KpaHa («CKPUHILOTBI»), OTpa)karolue TIpadukwy,
JUarpaMMbl MOJIENIEH, CXeMbl, 3KpaHHble (OPMBI U T. . JIOJDKHBI OTBEYaTh
TpeOOBaHUSM BU3YaJIbHOW HAIVIAHOCTH TMPEACTABICHUS HWIUTIOCTPATUBHOIO
MaTepuana, Kak MO0 pa3MepaM TIpaduyecKux OOBEKTOB, TaK M pa3pelaroliei
CIOCOOHOCTH OTOOpaKE€HUsI TEKCTOB, IIBETOBOMY O(DOPMIICHHUIO U IPYTHUM BaKHBIM
I10JIB30BATEILCKUM [TapaMeTpam.

Pexomennayetcs B cpesie MporpaMMHOTO MPUIIOKEHHSI HACTPOUTh «IKpaH» Ha
napamMeTpbl MacIITa0UPOBaHUS U PA3MEUICHUS CHUMAEMBIX JIsl WILIIIOCTpALuU
0o0bekToB. I[Ipu 3TOM HEOOXOAMMO YOpaTh «JIMIIHUE) OKHA, KOMAH/IbI, BBIACICHUS
OOBEKTOB U T. II.

B mnepeHeceHHBIX B OTYET «CKPUHIIOTAX» PEKOMEHAYETCS «CPe3aThy
HEHY>KHble  00JIacTH, TMyTeM pPEJAaKTUPOBAHUA  «U300paxeHWi», a 1pu
HEOOXOJMMOCTH OTMAcHITaOMPOBATh WX JUJISl 3aMOJHEHUS] CTPAHUIBI OTUETA «IIO
HIUPUHEY.

«CKpUHIIOTB» B OT4YeTe OQOPMIIAIOTCS KaK PUCYHKH, C 3arojIOBKaMmH,
MOMEIIAEMbIMU HUXKE OOJIACTH PUCYHKOB, @ B TEKCTE JOJIKHBI OBITh CCHUIKM Ha
yKa3aHHbIE PUCYHKHU.

Kpumepuu oyenxu evinonnenust camocmosmenbHol pabomuvl o N0OO2OMOBKe
omuemos K 1abopamopuwvim pabomam



3aumeno : paboTa BBINOJIHEHA, MPABWIBHO 0(hOPMIIEH OTUET MO JabopaTOpHOi
paboTe, 3aKOHYEHHBIE IPABUIIBHO BHITTOJIHEHHBIE PACUETHI, IPABUIIbHBIE OTBETHI HA
TEOPETHYECKHUE BOMPOCHI [0 TEME pabOTBHI.

He 3aumeno : paboTa BBINIOJIHEHA, B OTYETe OIMMOKKA MO O(OPMIICHHIO,
BBITIOJIHEHHBIE PACUYEThI COJIEPKAT OITMOKHU, OTBETHI HA TEOPETUYECKHUE BOIIPOCHI 110
TeMe paboThl OTCYTCTBYIOT WJIM HE TOJIHbIE.

TpeGoBanus K caMOCTOATEILHOM PA00TE 10 MOATOTOBKE K YCTHOMY OIIPOCY
1o J1adopaTopHbIX padoTte

[Ipy moAaroToBKEe K YCTHOMY OMNPOCy IO JIabopaTOpHOUM paboTe CTYACHT
JOJDKEH CaMOCTOATENILHO HANTH OTBETHI Ha PsJT BOIIPOC.

Bonpocs! 17151 IOATOTOBH K YCTPOMY OIIPOCY 10 J1aGopaTopHOM padoTe

JlabopaTtopHasi paGora Nel. AHaauTHYecKoe ompeaeseHUe IKCTpeMymMa
3aJaHHBIX (PYHKIUH OJHOH M HECKOJIbKHMX NepeMeHHbIX.

1. B uém oTiMune HEOOXOIUMOTO YCJIOBHSI dKCTpeMyMa (DYHKUIHUU OJHOM
NEPEMEHHOM OT HEOOXOJUMOIrO YCJIOBUS OJKCTpeMyMa (QYHKIHMHU HECKOJIbKUX
IIEPEMEHHBIX.

2. KakoB ¢usnyueckuii M T€OMETPUYECKH CMBICT AKCTpeMyMa (DYHKIIHH
OJIHOW MEPEMEHHOM.

3. KakoB (u3nyecknii m reoMEeTPUYECKUIl CMBICI SKCTpeMyMma (YHKIUU
HECKOJIbKUX MEPEMEHHBIX.

4. Kaxoil BuA umeeT (QYHKIMS OJHOM NEPEMEHHOM B TOYKE, T/€ MpHU
BBITIOJTHEHUM HEOOXOAMMBIX YCJIOBUWA HE BBINOJHSIOTCS JOCTATOYHBIE YCIIOBUS
DKCTpPEMYyMa.

5. Kakoil Bua nmeer QpyHKIHS HECKOJBKUX MEPEMEHHBIX B TOUKE, 1l IpU
BBIMIOJIHEHUN HEOOXOJUMBIX YCIIOBHUM HE BBIMOJHSAIOTCS JIOCTaTOYHBIE YCJIOBHUS
AKCTpEMyMa.

JlaGoparopuasi padora Ne2. OmnpejaejieHne MeTOAOM KJIACCHYECKOI0
aHAJIM3a ONTHMAJIBHOH TeMIEPaTypPbl B pPeaKkTope HAealbHOr0 CMelIeHUs M
ONTHMAJILHOTO TeMIEPATYPHOro mnpodguiasi B TPyOUaToM peakTope IJI
PABHOBECHBIX IK30TePMHUYECKHUX PeaKIuii, 00ecneYnBalIIUX MAKCUMAJIbHbIN
BBIXO/I L[eJIEBOT'0 MPOAYKTA.

1. Ilpu kakoM YCIIOBUM MAaKCUMallbHas CKOPOCTbh XHMHYECKON peakluu
o0OecreunBaeT MaKCUMAaJIbHBINA BBIXOJ] LIEJIEBOTO MPOIYKTA.

2. KakoB (pu3nueckuii CMbICII XMMHUYECKOTO PaBHOBECHSI.

3. Jlms kakoro BUJa XMMHUYECKUX PEAKIMi ONTUMAalbHAs TEMIIEPATypa HIKE



PABHOBECHOW M JUIsSI KAKOTO BHJIa XUMHUYECKUX PEAKUMK ONTUMAIbHAA TEMIEpaTypa
BBIIIE PABHOBECHOM.

4. Kak ocCymecTBIsSeTCS Tepexoa OT CTENeHW TNPEBpaIieHus K 00BEMY
XUMHUYECKOTO PEakTopa.

JlabopaTtopuass padora Ne3. OmnpeaeneHue MeTOAOM KJIACCHYECKOTO
aHaJIM3a ONTHMAJBHOI0O BpPEMEHH IMPOBeAeHUS XMMHUYECKON peakuuu B
peakTope uAeaJIbHOr0 CMelleHHUs.

1. Kakum oOpazoM B MarepuajibHOM OanaHce OT OOBEMHBIX PacXoJI0B
MEPEXOJIAT KO BPEMEHU XUMUYECKOM peaKIuu.

2. TloueMy B maHHOM 3a/1a4e HE UCTIONB3YETCS TEMIIepaTypa B peakTope.

3. Ilouemy nnsi  TOCICMOBATENBHBIX ~ XUMHUYECKHMX  PEAKIUil  HET
HEOOXOJIUMOCTH TIPOBEPSTH BBINOJIHEHUE JOCTATOYHBIX YCJIOBHM JKCTpeMyMa
BPEMEHU XUMUYECKON PEAKIINU.

JlaGoparopuass pabGora Ned. OnrtumajibHOe pacnpejejleHHe MOTOKA
ChIPbSi, MOCTYNAKNIEr0 HA NAPAJJIEJIBLHO PA00TaONIHe PEAKTOPbI H1EAJIbHOT0
cMellleHHsl, U ONTUMHU3ALNS MPH MOCJe0BATEILHOM COeIMHEHUU PEeaKTOPOB
MeTOoI0M MHOxkuTes el Jlarpanaxa.

1. Tloyemy BO3HHMKAET 3ajiaya ONTUMAJILHOTO PacpeieNICHUs ChIPbSI.

2. Yto BBI3BIBACT HEOOXOAMMOCTH HEPABHOMEPHOTO PACIpECIICHUSI ChIPbsI
MEXIy pEaKTOpamH.

3. TlodyeMy B MCXOJHBIX JAHHBIX OTCYTCTBYET TEMIIEPATYpPa B PEAKIIMOHHOM
30HE.

4. B uém cymHocTh MeToAa MHoxutened Jlarpanxka u kak dopmupyercs
bynkuus Jlarpamka B 3a7ade ONTUMHU3AIMU pACTpEEICHUsI ChIpbS U B 3ajJaue
MUHHUMH3AIMN 00111eT0 00bEMa peaKIIMOHHOW 30HHI.

JlaGoparopuass padora NeS. OmpeneseHue 3KCTpeMyMa 3aJaHHOM
(GyHKUIMHU OTHOM MepeMEeHHOIl MeTOIaMM: MOJOBHUHHOTIO JeJIeHHs, “3010T0ro”
CeYeHHs, C UCNOoJIb30BaHueM Yucel PUOOHAYYH HA NMPUMeEpPe MAKCHUMH3AIUN
oT0Opa IMCTWLISATA MOCTOSHHOTO COCTABA W3 MPOCTOH PeKTH(PUKANMOHHOM
KOJIOHHBI.

1. B kakux  ciayyasx  TOJB3YIOTCS ~ METOJaMU  HEJIMHEHHOTO
IpOrpaMMHUPOBAHUS.

2. Moxer nu OBITh OJHOMEPHOM 3ajlaya ONTUMHU3AIMH TPU HAIUYUN
HECKOJIbKUX MTEPEMEHHBIX B BBIPAKEHUN (QYHKITUH.

3. Uro o0111ero Mex Iy METOIaMH MOJIOBUHHOTO JACJICHUS U 30JI0TOTO CEUCHUS
B CTpaTerny BHIOOPA HOBBIX TPAHUI] TIOMCKA.

4, Jlns yHUMOJAIBHBIX WM TMOJUMOAAIBHBIX (PYHKIIUH NPUMEHUMBI
paccMaTpuBaeMble METO/Ibl TTOMCKA AKCTPEMyMa.

5. MoxHO 1M ompenenuTh 4YHCIO oOpamieHui K (YHKIIMH BBIOpaHHBIM



METOAOM JUIsI JOCTHKEHHSI SKCTPEMyMa C 3a/laHHOW TOYHOCTBIO B 33JaHHBIX
IPaHULIAX MOMCKA O€3 BBIMOJIHEHUS TOMCKA.

Jlabopatopnass paGora Ne6. OmnpeaeneHue 3IKCTpeMymMa 3aJaHHOM
¢pysknuu AByX mnepemMeHHbIXx Meroaamm: [aycca, 3eiinesns, rpaguenra,
HAMCKOPpeHIIero cnycKka Ha npuMepe MaKCUMHU3alluU Y€TKOCTH pa3/ieIeHusl B
NMPOCTON PEKTU(PUKANMOHHON KOJIOHHE.

1. Yto oOmiero B cTpaTeruu MOMCKA HKCTpEMyMa B METOAaX TpaJueHTa U
HaWCKOPEHUIIETO CITyCKa.

2. Uto o0111eTO B CTpaTerny MOMCKA SKCTpeMyMa B MeToiax ['aycca - 3erimerns
Y HAaMCKOPEHIIETO CITyCKa.

3. MOXHO 1M HCIIONIB30BaTh yKa3aHHBIE METOMbI Ui TOMCKa SKCTpeMyMa
MOJIMMOIATTBHBIX (DYHKITHI?

JlaGopaTtopnass paGora Ne7. Pemenume 3aqa4d  ONTHMAJBLHOIO
IVIAHUPOBAHMS NPOM3BOJACTBAa NPOAYKUMH METOAOM JIMHAMHYECKOIo
NMPOrpaMMHUPOBAHUS.

1. B  kakux  ciy4asx  OpUMEHsSeTcd  METOJI  JAUHAMHYECKOIO
IPOrpaMMHUPOBAHMSI B TUCKPETHOM (hopMe.

2. B uém cymHOCTh mpHUHIIMTIA ONTUMaIbHOCTH bemmana.

3. Kakum oOpa3zom peanusyercs MNPUHLUI  ONTUMAJIBHOCTU  Yepes
(GyHKIIMOHAJILHBIE YPABHEHHUSI.

4. B kakux ciy4asx MOXHO peIaTh 3a/ladyy Kak ¢ KOHIIa, TaK W C Hadaja
paccMaTpuBaeMoro nporecca.

Jlaboparopnass paGora Ne8. Pemenume 3aga4d  ONTHMAJBLHOIO
pacnpejesieHusi ChIpbsl MeXAY NapajjieJibHO PadoTaAlIMMHU ANNapaTaMu
MeTO/I0M IMHAMHYECKOI0 MPOrpaMMHUPOBAHUS.

1. B 4ém CyIIHOCTbh COCTOSHUI MIPH MapaJJIeIbHOM COSMHEHHUH aIllaparoB.

2. UYro sBisieTcs ynpaBieHUEM B 337a4e pacipeaesICHUs ChIPbs

3. Kakoii cMmbicn BkIagpiBaeTcs B (QYHKIMOHAILHOE  YpaBHEHHE
JUHAMHUYECKOI0 MTPOrpaMMHUPOBAHMSI ITPU MAPAJUIEIBHOM COEIMHEHUH AIIapaToB.

4. 3aBucCUT JM CTPyKTypa (YHKIMOHAIBLHOTO YpaBHEHHUS IUHAMUYECKOTO
POrpaMMHUPOBAHMS OT HAYAIBHOTO BEIOOPA BapbUPYEMOI Harpy3KH.

JlaGopaTopHas padora Ne9, MeTtoaom AMHAMMYECKOT0
NpOrpaMMHUPOBAHMS  ONpeJeJUTh ONTUMAJIbHOE BpeMsi NpeObIBAHUS
PEAKIHOHHOM MAaCChl B KaKIOM M3 KaCKa/Ja PeakTopoB HIeaJbHOI0
nepeMemuBaHusl.

1. Yto BEIOMpaETCs B Ka4eCTBE yNPABICHUN B TAHHOU 3a/1a4e.

2. Yto o0mero B (YHKIMOHAIbHBIX YpaBHEHHUSX JUHAMUYECKOTO
IPOrpaMMUPOBAHMS MPU PEIICHUU 3aJa4M JJIsl MOCIEA0BATEIbHO COEIUHEHHBIX
anmnapaToB U JUIs NapajuleNIbHO COEIMHEHHBIX anlapaToB.



3. Uro nexur B OCHOBE (DYHKIMOHAIBHOTO Yp-s JIUHAMHUYECKOTO
IPOrPaMMHPOBAHHUS OE30THOCUTENBLHO K CTPYKTYPE TEXHOJIOT. CXEMBI.

JlabGopaTopHasi pa6ora Nel(. Pemenue 3a1a4u MAKCUMHU3AIUU NPUOBLLIN
OT NMPOU3BOACTBA MPOAYKIMM NPH 32JaAHHBIX 3aMacax CbhIPb CHMILIEKC —
METOAO0M IPH HCXOAHOM Oa3uce B HAYaJIe KOOPAUHAT.

1. Kakoii kacc 3a/1a4 ONTUMU3ALNN PEIIAETCS] CUMILIEKC-METOJIOM.

2. KakoB Buja 00yacTd JOMYyCTHMBIX pEIICHUH B 3ajadax JIMHEHHOIro
IPOrpaMMHUPOBAHUSL.

3. Kakymo ¢dopMy mMeeT MOBEPXHOCTh TOCTOSHHOTO 3HAYCHUS KPUTEPHS
ONTUMAJILHOCTH B 33Jja4ax JIMHEHHOrO MPOrpaMMHUPOBAHUS.

4. KaxoB npu3HaK ONTUMAIBHOTO 0a3uca 1o CUMILIEKC-Ta0JIULE.

JlaGopaTopnasi padora Nell. Pemenue 3a1a4u MaKCUMU3AIMU NPUOBLIN
OT NMPOU3BOACTBA NMPOAYKIHMH NPH 33aJAHHBIX 3aMacaxX CbhIPbA CHMILIEKC —
METO/I0M ¢ BHIOOPOM MCXOJHOT0 0a3uca.

1. B kakux ciydasx HyJeBble 3HAYCHHsS BCEX HCKOMBIX IMEPEMEHHBIX HE
MOTYT OBITh UCXOJJHBIM 0a3MCOM B 3a/1ayax JMHEHMHOTO IPOrPaMMUPOBAHUS.

2. Kaxue meToap! BEIOOpa HCXOAHOTO Oa3rca NCHOMB3YIOTCS MPHU yCIOBUAX:
>, COBMECTHO =~ U <.

3. B kakux ciywasx 3amava ¢ JIMHEHHBIM KPUTEPUEM ONTHUMAIBLHOCTH U C
JIMHEWHBIMU OTPAHUYCHUSIMU HE UMEET PEILICHHUS.

JlaGopaTopHhasi padora Nel2. Omnpenenenue ONITUMAJILHOI'0
TEMIEPATYPHOr0 NPoQUIsi B PpeakTope MHIACAJTbHOI0 BBITECHCHUSI ISl
napajjieibHbIX Ppeakuuid MepBOro MNOpPsiAKa MeTOJ0M KJIACCHYeCKOro
BAPHALMOHHOI0 MCYMCJICHUS NIPH OTCYTCTBUM OTPAHMYEHUH HA TeMIIEPaTypy
npouecca.

1. Jlns xakoro kjnacca (pyHKIMA TPUMEHUMO BapHallMOHHOE UCYUCIICHUE.
2. K xakomy Buy BapHallMOHHBIX 337]a4 OTHOCUTCS JIaHHAs 3aj1aya.
3. C kaxoii 11enbI0 IpOBEPsIETCs BBHITIOJIHEHUE YCIoBHit JIexanpa.

JlaGopaTopHhasi padora Nel3. Omnpenenenue ONITUMAJILHOI'0
TEMIIEPATYPHOI0 MNPopu/si B PpeakTope HIAEAJIbHOI0 BbITECHEHHMS ISl
napajjieibHbIX Ppeakuuid MepBOro MNOpPsSAKAa MeTOJ0M KJIaCCHYeCKOro
BAPHALIMOHHOI0 UCYHUCJIEHHUS C OTPAHUYEHUSIMM HA TeMIlepaTypy npouecca.

1. KakoBa 0COOEHHOCTh BapHUAIIMOHHOW 3aJa4d TPU OTPAHUUYCHUSAX I10
TEMIIEPATYPE B PEAKLIMOHHOM 30HE.

2. Tlouemy oOmumi (QyHKIMOHAN TMPEACTaBIsIeTCS B BUAE  TPEX
COCTaBJISIOLIMX.

3. KakoBa mocneaoBarenbHOCTh JEHCTBUH TMpU  pacuéTe BpeMEHH
npeObIBaHUSI PEAreHTOB B PEAKTOPE HICATHHOTO BBITECHEHHUS C ONTUMATbHbIM

TemnepaTypHbIM npodunem.



JlaGopaTopHas pabora Nel4. Onpenesienue ONTUMAJILHOIO
TEeMIIEPATYPHOI0 MNPOQUJIsi B PeaKkropax HAeaJbHOI0 BBITECHEHHMS ISl
MOCJIeA0BAaTeJIbHBIX PEAKIUIl C MCI0JIb30BAHHEM MPUHIMIIA MAKCUMYMA.

1. Kak ycranaBnuBaeTcsi HaIM4ue 3KkcTpemyma QyHKIUM [aMuiIbTOHA MpH
IIPOTUBOINOJIOKHBIX 110 3HAKY COOTHOILIEHU! SHEPIUi aKTHBALIH.

2. Kax ycraHaBiamBaeTcsi Halnuuue 3KcTpeMyMa (QyHKIUM ['aMuinbToHa mpu
3a7JaHUU OOIIETO BPEMEHU NPeObIBaHUS MIPOAYKTa B 30HE PEAKIINU.

3. KakoBa nocienoBaTebHOCTh pacd€ra sl ONpPEesICHUs] ONTUMAaIbHOIO
TEMIIepaTypPHOTO MPOdUIIs.

Jlabopatopunass pabGora NelS. OmnpeaeneHue ONTHMAJBHOIO 3aKOHA
yIpaBJIeHUs] PeryJasitopa — Kak pelieHHe 3aJa4d Ha MaKCHMaJbHOe
ObICTpOEiiCTBHE € HCIOJIb30BAHMEM NPUHIMIIA MAKCHMYMA.

1. B uyém 0coOeHHOCTb 33Jaul Ha MAKCUMAJIbHOE OBICTPOIECHCTBHE.

2. Tloyemy B cucTemMax BTOPOrO MOPsIIKA ONTHUMAIbHOE YIPABICHUE TOJIBKO
OJIMH pa3 MEHSET CBOU 3HAK.

3. Kak mepeilTh OT MareMaTH4eCcKON MOJIENU JBMKCHHS BO BpPEMEHHOMH
00JacTh K MaTeMaTUYECKOW MOJIETN B IEPEMEHHBIX COCTOSIHHMSL.

4. Kakoe ycnoBue sIBISIETCS MPU3HAKOM IMPHUXO0Ja MPOLECCa B CTATHYECKOE

COCTOSIHHE.

JlaGopaTopHuasi padora Nel6. Omnpenenenue ONITUMAJILHOI'0
TeMIEePaTypHOro mnpogujsi B pPeakropax HAeaJbHOI0 BBITECHEHUN LISl
00paTuMBIX peakumi c HCIMOJIb30BAHHEM AMHAMHUYECKOT 0

IPOrpaMMHPOBAHUSA B HenpepbIBHOH (popme (YypaBHeHus: besuimana).

1. K kakomy Buay audQepeHInanbHbIX YPAaBHEHUM OTHOCUTCS YpaBHEHHUE
bemnmana.

2. Kakume rpaHuyHble YCIOBUS HYXXKHO UMEThb JI DPEUICHHUS ypaBHEHUS
bennmana.

3. B uém tpynHocTH pemienus ypaBHenus bemnmana.

Kpumepuu oyenxu ycmnoeo onpoca npu coaue omuemog 1a60pamopHuix pabom
3aumeno: paboTa BBIMOJIHEHA, MPABUIBHO M TPAMOTHO O(OPMIICH OTUET IO
JabopatopHONl paboTe, 3aKOHYEHHBIE TMPABWIHHO BBHITIOJIHEHHBIE PAaCUEThI,
NpaBUJIbHBIC OTBETHI HAa TEOPETHUYECKHUE BOIPOCHI MO TeMe pabOTHI, BIIAJICHUE
TEPMHUHOJIOTUEN.
He 3aumeno: paboTa BBITIOJIHEHA, B OTYETE OMIMOKU MO O(OPMIICHHIO,
BBITIOJIHEHHBIE PACUYETHI COJIEPKAT OITMOKHU, OTBETHI HA TEOPETUYECKUE BOMTPOCHI 110
TeMe paboThl OTCYTCTBYIOT WJIH HE TTOJTHBIC.



Onenka

Onucanue cXeMbl OLIEHUBAHUS

9-10 | leMoHCTpHpYET MOJTHOE TIOHUMaHKE TTpodIembl. Bee
TpeOOBaHUs, MPEABSBIIIEMbIC K 33[aHHIO BHIITOJIHCHBI.

7-8 | leMOHCTpUpYET 3HAYMTEIbHOE MIOHMMaHUE pooieMbl. Bee
TpeOOBaHUs, MPEIBSIBISIEMbIC K 3a/JaHUIO BBITIOJIHCHBI.

4-6 | JIleMOHCTpUpPYET YaCTUYHOE TIOHUMAHUE TIPOOJICMBI.
BoJsbHCTBO TpeOOBaHUM, MPEIBABIISIEMbIX K 3aaHUIO
BBITTOJIHCHBI.

0-3 | JlemoncTpupyeT HenonnMaHue mpoodsiembl. Het otBeTa. He 6n110

ITOIIBITKK PCIIUTH 3a4a4y.
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Macnopt ®OC

Kon n nHaumenoanue
WHJIUKATOpa
TOCTHKCHUS

KOMIIETCHIINH

HanmeHnoBaHue moKa3aTelis OIeHUBAHH
(pe3ynbpTata 0OyueHHs MO AUCLUILIIHHE)

OCHOBHBIE TEXHOJIOTHYECKHE CXEMBI, COBDEMEHHOE
000pyI0OBaHIE M METO/IBI OPTraHN3AIMN COBPEMEHHBIX

3Haer TEXHOJIOTUYECKHX MTPOIIECCOB, METOBI M3MEPEHHUSI OCHOBHBIX
IIK -2.1. Pa3pabarbiBacT p ’ peH
IapaMeTPOB TEXHOJIIOTHIECKOTO MPOIEcca, CBOHCTB CHIPhS U
MEPOIPUATHS T10
MIPOIYKIUH C TIOMOIIBIO TEXHUIECKUX CPENICTB
COBEPIIICHCTBOBAHHIO —
AHAIM3UPOBATh TEXHOJOTUYECKHH MPOLIECC KaK CUCTEMY,
TEXHOJIOTUYECKOTO
Ymeer OINITUMU3UPOBATh TEXHOJIOTHH, 000PY/JOBaHUE, COBPEMEHHBIX
Tipomecca 1 yBeIMICHHIO TEXHOJIOTUYECKHX MPOIECCHI
rTyOuHBI TepepaboTKu -
CBIDBS CIIOCOOHOCTBIO aHAIU3UPOBATH TEXHOIOTHUECKHUH MPOIIECC KaKk
p Braneer CHCTEMY, HABBIKAMH ITOUCKA «CIIa0bIX» MECTh
TEXHOJIOTMYECKOM CXEMBI C LEJIbIO MOCIEAYOIIEH
OINITUMU3ALINH
TEXHOJIOTHYECKHE TIPOLIECCHI, ITyTH BO3ICHCTBUS Ha
3Haer TEXHOJIOTHYECKHE TIPOLIECCHI, OCHOBHBIE HOPMBI BBOJIA 1
[IK -4.1. Pa3pabatbiBaeT DKCILTyaTaluu 060Py I0BAHUS
HPCIIOKCHHA 110 AHAJIM3UPOBATH TEXHOJOTHMIECKUH IPOLIECC, BBISBIATH
COBCPIICHCTBOBAHUIO Veer HEIOCTAaTKU M pa3padaThiBaTh MEPOTIPHUATHS 110 €TO
TEXHOJIOTUYECKOTO COBEPIICHCTBOBAHUIO, IIPUMEHSET METOIbI MATEMATHIECKOTO
Ipolecca, MOBBIIICHUS aHaNIM3a ¥ MOAEIHPOBAHNUS, CTPOUTH PErPECCHOHHBIE MOJIEIN
Ka4geCTBa MPOAYKIIUH 1 CIIOCOOHOCTBIO Y4aCTBOBATh B MEPOIPHUSTHUSIX I10
pa3paboTKe HOBBIX COBEPIICHCTBOBAHHIO TEXHOJIOTHYECKUX MPOLIECCOB C MO3HULUI
BUJIOB IIPOIYKIUHA Bnaneer 9HEPro- U pecypcocOepexeH s, HaBBIKaMH POEKTUPOBAThH

OTACJIbHBIC Y3JIbl U LICIBINA TEXHOJIOTHYECKHUE CXEMBI C
HCIOJb30BaHUCM daBTOMATU3UPOBAHHBIX MMPUKJIAIHBIX CUCTEM

OueHoYHbIE CPEICTBA
Ne KO;ngi?})zzx::e Koap! u 3Tans! (popMupoBanus . Ipome-
n/n pasl KOMIIeTeHI Ui Texywmii KYTOUHAS
AUCHUILTUHBI KOHTPOJIb
aTTecTanus
1 P | IK-2.1. 3HaeT OCHOBHBIE TEXHOJOTHYECKUE | 3amuTa Bompocsr 1-5
asaet 1. Pazpabar | cxembl, COBpeMEHHOE OTYETOB II0 | 3K3aMeHa
3amaun KHOCPHETUKN | BIBAET 000py/10BaHNE ¥ METOJIBI nabopatopH | Bompocsr 1-9
XMMHKO- MEpoIIpy | OpraHW3aliy COBPEMEHHBIX BIM paboram | 3adera
TEXHOJIOTHYECKHUX ATHSL TI0 | TEXHOJIOTHYECKUX IPOLECCOB, (YO-1)
TIPOLIECCOB COBepIIe | METO/bl U3MEPEHHSI OCHOBHBIX Konrponbsha
HCTBOBaH | IapaMeTPOB TEXHOJIOTMYECKOTO st pabora 1o
UI0 npotiecca, CBOUCTB ChIPbs U MO/IYJIIO
TEXHOJIOT | IPOLYKLHH C TOMOIIBIO (T1P-2)
MYECKOTO | TEXHUYECKHX CPEJCTB Koncnexr
npouecca JICKLIUH
14t yMeeT aHaJIU3UPOBATh BeinonHeHu
yBeJIn4e TEXHOJIOTUUYECKUI MPOoIIecC Kak e 1-3
HHIO CHCTEMY, ONITUMH3UPOBATh 1abopaTopH
ITyOUHBl | TEXHONOTUH, 0GOPYAOBAHUE, BIX pabor ¢
nepepado | cOBPEMEHHBIX TEXHOIOTMYECKUX MIpeaocTaBIe
TKH TIPOLIECCHI HUEM
CBIPbS OTYETOB
(T1P-6)
BJIaJICET CIIOCOOHOCTHIO Brimonnenn
aHaJIM3UPOBATh TEXHOJIOTMYECKUN e 1-3
IIPOIIECC KaK CHCTEMY, HABBIKAMHU 1a00paTopH




MOMCKA «CIa0BIX» MECTh

BIX paboT ¢

TEXHOJIOTHYECKOW CXEMBI C LIEJBI0 | IMPEeaOoCTaBie
MOCTICTYFOIICH ONTUMU3AIUH HUECM
OTYCTOB
(TTP-6)
Pemenne
MPaKTUIECK
nx 3amaq
(TTP-11)
[1K-2.3 3HaeT TeXHHYEeCKHE TPEOOBaHUA K 3ammra
pa3pabar | CHIPBIO M MIPOAYKIIUH MPEAIPUSITHS, | OTICTOB IO
BIBAaCT BO3MOKHOCTH UX JOCTIDKEHHUS C nabopaTopH
KOMIUIEK | MOMOIIBIO PasIIHBIX bpIM paboTam
c TEXHOJIOTHIECKUX MTPOIIECCOB (YO-1)
Meponpu KonTponbsHa
SITAN TS s paboTa Mo
TOBBIIIIE MOTYJTFO
HUSI (TTP-2)
s dexTu Koncnekr
BHOCTHU JICKIIN N
9KCIUTyaT | Ymeer onpeneauThb Brimmonnenu
aluu MTOTEHIHATIHHBIC BOZMOKHOCTH el-3
TEXHOJIOT | TEXHOJOTHYECKUX IPOIIECCOB nabopaTopH
HYECKUX | TPEIIPUITUS BIX paboT ¢
mpo1iecc MIPeIOCTaBIIC
OB HUEM
OTYETOB
(ITP-6)
BrnaneeT HaBBIKOM pa3pabOTKu BeimonHeHu
KOMIUIEKCa MEPOIIPUATHH 110 el1-3
MOBBILICHUIO (P PEKTUBHOCTH J1a00paTopH
OKCIUTyaTalluu TEXHOJIOTI'MYECKUX bIX pa60T C
HPOLIECCOB npeocTaBle
HUEM
OTYETOB
(TTP-6)
Pemenune
MPaKTHIECK
WX 33724
(I1P-11)
P I [1K-2.1. 3HAeT OCHOBHBIE TEXHOJIOTHUECKHE | 3almura Bompocsr 6-
asaedt i Pa3pabat | cxeMmbl, COBpeMEHHOE oTueToB 1m0 | 21 3x3aMeHa
ITocTaHoBKa H BIBaeT 000py0BaHHE 1 METO/IBI naboparopr | Bompocsr 10-
peleHue 3ana4y MEpONpH | OpraHU3aluyd COBPEMEHHBIX bpIM pabortam | 41 3aueta
CTaTUYECKOU SITUS  TIO0 | TEXHOJOTHYECKUX MPOIECCOB, (YO-1)
OIITUMU3AITUN COoBEpLIC METOAbI UBMEPEHUSA OCHOBHBIX KOHTpOJ'IBHa
XHUMHKO- HCTBOBaH | MapaMeTPOB TEXHOJIOTHYCCKOTO s paboTa 1o
TEXHAYECKUX U0 poIiecca, CBOMCTB CHIPhS U MOJIYITIO
IIPOLIECCOB TEXHOJIOT | MPOAYKIUH C TOMOIIBIO (TTP-2)
HMYECKOTO | TEXHHYSCKUX CPEICTB Koncmekr
mporiecca CaMOCTOSTEI
u BHO
yYBEJINYC N3Y4YCHHOT'O
HUIO MaTepHuaia
IIyOMHBL | yMeeT aHaIM3UPOBAThH Beinosinenu
1epepado | TEXHONOrMYECKHMH MPOLECC KaK e 4-10
TKA CHCTEMY, ONITHMH3UPOBATH nabopaTopH
CBIPbsI TEXHOJIOTHH, 000PYIOBaHHE, BIX paboT ¢
COBPEMEHHBIX TEXHOJIOTHYCCKUX peao0CTaBIIC
MIPOIIECCHI HHEM
OTYETOB

(IIP-6)




BJIaJIEET CHOCOOHOCTHIO Beinosnnenu
AQHAJIM3UPOBATh TEXHOJOTUUECKHIT e 4-10
MPOILIeCC KaK CUCTEMY, HaBbIKaMU nabopaTopH
MOMCKA «CIa0bIX» MECTh BIX pabor ¢
TEXHOJIOTHYECKOH CXEMBI C LIeNIbIO IpeaocTaBIIe
nociuexyomeil onTHMu3aiu HUEM
OTYETOB
(T1P-6)
Pewenune
MPaKTUYECK
HUx 3a1a4y
(T1P-11)
[1K-4.1. 3HaeT TEeXHOJIOTHIECKHE TIPOLIECCH, | 3ammra
Pazpabar | myTu Bo3meicTBHA Ha OTYETOB IO
bIBaeT TEXHOJIOTMUECKHE MPOLIECCHI, J1a00paTopH
MpeasioK | OCHOBHbIE HOPMBI BBOJA U BIM paboTam
SHUsI TO | DKCIUTyaTallu 000PYI0BaHUS (YO-1)
coBeple KonTtponsna
HCTBOBaH s pabota 1O
U0 MOTYJIIO
TEXHOJIOT (ITP-2)
HNYECKOTO Koncnekr
nporecca CaMoCTOSITEN
, BHO
MOBBILLE HU3Y4YEHHOT O
HUS MaTepHaa
KayecTBa | yMeeT aHaJU3UpOBaTh Brinonnenun
OPOAYKL | TEXHOJOTMYCCKHIA POIIECC, e 4-10
uu U | BBISBJISITH HEJJOCTATKU U J1a00paTopH
pa3paboT | paspabaTbiBaTh MEPOTIPHATHS 11O BIX paboT ¢
KE HOBBIX | €ro COBEpIICHCTBOBAHUIO, IpeaocTaBIe
BHUIOB TIPUMEHSCT METO/IbI HUEM
OpoayKL | MaTeMaTUYECKOI'0 aHaJiu3a u OTYETOB
uu MOJICITUPOBAHMUSI, CTPOUTH (TTP-6)
pEerpeccuOHHbIE MOJEIU
BIIAJICET CIOCOOHOCTHIO Brinonnenun
y4acTBOBaTh B MEPONPHUATHUSAX 110 e 4-10
COBEPILIECHCTBOBAHUIO nabopaTopH
TEXHOJIOTMUYECKHUX MPOLIECCOB C BIX pabor ¢
MO3ULUH HEPTO- U MpeIoCcTaBIIe
pecypcocbepekeHus, HaBbIKaMHu HHEM
MPOEKTUPOBATH OT/EIbHBIC Y3JIBl U | OTYETOB
LEJIBII TEXHOJIOTUYECKUE CXEMBI C (TTP-6)
UCIIOJIb30BAHUEM Pewenue
ABTOMATU3UPOBAHHBIX MPUKIATHBIX | MPAKTUYECK
CUCTEM ux 3a1a4y
(I1P-11)
P m IK-2.1. 3HaeT OCHOBHbIE TEXHOJOTUYECKUE | 3amuTa Bormpocsr 22-
asnen Paspabat | cxeMbl, COBpeMEeHHOE oTyeToB 10 | 38 sK3aMeHa
ITocTanoBka u bIBaeT 000py10BaHNE ¥ METOJIBI nabopatopH | Bompocsr 42-
pelieHue 3aaau MEpOIIPH | OpraHU3aluu COBPEMEHHBIX bIM pabortam | 58 3auera
JTUHAMHUYECKON SITUS  TIO | TEXHOJIOTUYECKUX MPOLECCOB, (YO-1)
ONTHUMU3ALUHI COBEpIE | METOJbI H3MEPEHHUST OCHOBHBIX KoHnTponbpHa
XUMUKO- HCTBOBaH | MapaMeTPOB TEXHOJIOTHYECKOTO a1 paboTa 1o
TEXHUYECKHUX U0 poIiecca, CBOIMCTB CHIPhS U MOTYJIIO
MPOLIECCOB TEXHOJIOT | MPOLYKIIMH C IIOMOIIBIO (TTP-2)
MYECKOTO | TEXHHUYECKUX CPEACTB Koncnekr
mporiecca CaMOCTOATE
u BbHO
yBeJInue HU3y4E€HHOT O
HUIO Marepuaia




NIyOMHBI | yMEET aHaIN3UPOBATh BemonHenn
nepepabo | TEXHOJIOTHMYCCKHIA MPOIIECC KaK e 11-16
TKH CHCTEMY, ONITHUMHU3UPOBATh J1a00paTopH
CBIPbS TEXHOJIOTHH, 000py/JOBaHHUE, BIX pabor ¢
COBPEMEHHBIX TEXHOJIOTHYECKUX npeocTaBiie
IIPOLIECCHI HHEM
OTYETOB
(T1P-6)
BJIAJICET CIIOCOOHOCTHIO BemonHern
AHATM3UPOBATH TEXHOJIOTHYCCKHH e 11-16
IIporecc Kak CHCTEMY, HaBBIKAMH 1abopaTopH
MTOUCKA «CITA0BIX)» MECTh BIX pabor ¢
TEXHOJIOTUYECKON CXEMBI C IIENbI0 | MPEoCcTaBiIe
MOCIIEAYIOMEH ONTUMHU3AIINT HHUEM
OTYETOB
(T1P-6)
Pemenue
HNpaKTHYECK
ux 3a1a4
(I1P-11)
I1K-4.1. 3HaeT TeXHOJOTMUECKHe MPOLECcChl, | 3ammuTa
Pazpabar | myTu Bo3aeHcTBHA Ha OTYETOB 11O
BIBACT TEXHOJIOTHYECKHE TIPOLIECCHI, 1abopaTopH
MPEATIoXK | OCHOBHBIE HOPMBI BBOJA U BIM paboTam
EHHUs TO | AKCIUTyaTaIld 00OPYIOBaHUI (YO-1)
coBepIe KonrponbsHa
HCTBOBaH st pabora 1o
Y] MOJTYJIIO
TEXHOJIOT (T1P-2)
HNYECKOT0 Koncnekr
mporiecca CaMOCTOATE
, BHO
TIOBBIIIIE N3y4YEeHHOTO
HUS MaTepuana
Ka4eCTBa | yMeeT aHAIM3UpPOBAThH Brimonnenn
MPOTYKI] | TEXHOJOTMYECKHH MpoLecc, e 11-16
uu U | BBISIBISITH HEAOCTATKH U n1abopaTopH
pa3paboT | pa3pabarbiBaTh MEPONIPHUATHS 110 BIX pabor ¢
K€ HOBBIX | ero COBEpIIEHCTBOBAHHIO, MIpeaocTaBIe
BUJIOB MIPUMEHSET METO/IbI HUEM
POAYKI] MaTeMaTUYECKOIr 0 aHajm3a u OTYETOB
uu MOJICJIMPOBAHUS, CTPOUTD (TTP-6)
perpecCuoHHBIE MOIETH
BJIaJIeeT CHOCOOHOCTHIO Brimonnenn
y4acTBOBaTb B MEPONPUATHUSX 110 e 11-16
COBEPILICHCTBOBAHUIO nabopaTopH
TEXHOJIOTHYECKUX IPOIIECCOB C BIX paboT ¢
TIO3UINI HEPTo- U MIpeaocTaBIe
pecypcocOepexeHts, HaBbIKaMH HUEM
IIPOEKTUPOBATH OTIEIbHBIC Y3JIbl U | OTYETOB
LEJIBIM TEXHOJIOTHUECKUE CXEMBI C (T1P-6)
HCIIONIb30BAaHHEM Pemenne
ABTOMATH3MPOBAHHBIX MTPUKIIAHBIX | MPAKTHYECK
CHCTEM 175 3amaq

(T1P-11)




HIkana oueHuBaHUs YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIIMIA

Koa n
$opmyn
HPOBKa Jrtansl GOPMHPOBAHUS KOMIIETEHIIHH KpUTEpUHU noKazaTeymn oambI
KOMIIeTe
HIMH
[K-2.1. 3HaeT OCHOBHBIE TEXHOJIOTHYECKHE | 3HAET OCHOBHBIC | CIIOCOOEH NMPHUBECTH
Pa3pabat | (HOpOroBBIH | CXEeMBI, COBPEMEHHOE BUIBI Kiaccudukarmio
BIBAaET YPOBEHB) 000pyI0OBaHUE U METOABI TEXHOJIOTHYECKH | TEXHOJIOTUYECKHX
Meponpu OpraHU3aIK COBPEMEHHBIX i TIpoLeccos, a MPOLIECCOB, KITaCCH(UKALNIO
ATHS TIO TEXHOJIOTHIECKUX TaKKe METOJI0B U3MEPEHUS
coBepIIe MPOLIECCOB, METOBI COBPEMEHHOE TEXHOJIOTHYECKUX 61-75
HCTBOBaH MU3MEPEHUS] OCHOBHBIX obopynoBaHue, apaMeTpOB, ONPEACIUTD
IO apaMeTpoB MIPUMEHsEMOE B | HeoOXoauMmoe
TEXHOJIOT TEXHOJIOTHYECKOTO MPOIecca, | JaHHBIX obopynoBaHue s
HYECKOTO CBOMCTB CBHIPBS M IPOAYKIMK | Mpomeccax MPOBEICHU MTpoIIecca
nporiecca C TIOMOIIbI0 TEXHUYECKUX
u CPEICTB
YBEIMYEH | ymeeT aHAITM3UPOBATh yMeer croco0eH MPUMEHSTh
U0 (IpOIBUHYT | TEXHOJIOTHYECKUH Mpolecce paccMaTpuBaTh METOBI IEKOMITO3UIUH K
TIyOUHBI | BIif) KaK CUCTEMY, TEXHOJIOTHYECKH | TEXHOJIOTHUYECKOMY
nepepabo ONTUMHU3UPOBATH ¥t mporece Kak npoueccy JUis pa30oueHus
TKH TEXHOJIOTHH, 000PYIOBaHUE, | CHCTEMY €ro Ha OTIEIbHBIC
CBIPbS COBPEMCHHBIX 2JIEMEHTOB, 3JIEMEHTBHI, YCTaHABIUBATh
TEXHOJIOTHYECKHX MPOLECCHl | BBIIBIATH B3aUMOCBSI3b JIEMEHTOB, 76-85
HEJIOCTaTKH U HaXOJUTh «Y3KHE MECTa)
NIpeAsaraTh TEXHOJIOTHYECKOH CXEMBI,
BapUaHTHI €TO MIPOMU3BOIUTH N3MEHECHNE
COBEpILECHCTBOBA | TEXHOJOTMYECKON CXEMBI
HUSA IBPUCTUUECKUMU U
9BOJIIOIIMOHHBIMHI METOJAMHU
BIajeeT CHOCOOHOCTBIO BJaJieeT croco0eH pa3ouTh
(BBICOKMIA) aHaJIM3UPOBATh HaBBIKAMU TEXHOJIOTHYHYIO CXEMY Ha
TEXHOJIOTHYECKUII ITpoLece paboTsI C 00BEKTHI yIpaBJIeHNU,
KaK CHCTEMY, HaBBIKAMHU TEXHOJIOTHYECKO | M3YYHUTh OTKIMK KaXKIOTO
TIOMCKA «CITa0bIX» MECTh i cxeMoi Kak 00beKTa Ha BO3MYILAIOIIHH
TEXHOJIOTUYECKON CXEMBI C 00BEKTOM curHain, paccuurats [TU/I-
LETBI0 MOCIIeAYIOIEeH YNPaBICHUS Ul | PETYISATOP VIS KaXK10TO 86-100
ONITHMU3AINN TIOCIIeAYIOIIEeH o0beKTa ynpasJeHus,
ONITUMU3AINT CHHTE3MPOBATh OOIIYIO
TEXHOJIOTHYECKO | CHCTEMY YIPaBIECHHUS BCEM
To IIpouecca TEXHOJIOTHYECKUU
MIPOIIECCOM, IPOU3BECTU
rnapaMeTpU4ecKuil CUHTE3
CHCTEMBI yIIPaBICHHS
TIK-2.3 3HaeT TeXHUYECKHE TPEOOBAHMS K 3HaeT crocoOeH chopMyIrpoBaTh
pa3pabar | (IIOPOTOBBIH | CHIPBHIO M MIPOAYKITUH 0COOEHHOCTH BO3MOKHOCTH Oy YCHHUS
BIBAET YPOBEHB) HPEANPUSITHS, BOSMOXKHOCTH | MOJyYCHHS Pa3IMYHbBIX BHJOB
KOMILIIEKC UX JIOCTIDKEHHUS C IOMOIIBIO | Pa3iIMYHbIX MPOJYKIUH U3 Pa3IMIHBIX
Meponpu Pa3IUYHBIX BHJIOB CBIPbS C BUJIOB ChIPbS 61-75
STHH 115 TEXHOJIOTHYECKUX MPOLIECCOB | MOMOUIBIO
MOBBIIIEH Ppas3INIHBIX
ust TEXHOJIOTHYECKH
addexTn X IIPOLIECCOB
BHOCTH yMmeer OTIpeNIeNNTh MMOTeHIIHABHBIE | YMEeT Ha OCHOBAaHHHM aHAIN3a
DKCITyaT | (MPOJBMHYT | BO3MOXHOCTH OTIpeNieNATh TEXHOJIOTHYECKUX CXEM
aryn BIif) TEXHOJIOTHYECKUX MPOIECCOB | MPOU3BOAUTENBH | CIIOCOOEH BBIICITUTH
TEXHOJIOT NpeANPUATHS OCTb napameTpsl JJIs 76-85
MYECKHUX TEXHOJIOTHYECKH | ONTUMM3AIHN
nporecco X IIPOIIECCOB HA
B OCHOBaHHH




aHaJlu3a

TEXHOJIOTUYECKH
X CXeM
BIIafieeT HaBBIKOM pa3paboTKu BJIaJceT criocobeH GopmynupoBath
(BBICOKMIA) KOMIUIEKCa MEPOIIPUSATHH 110 | HABBIKOM 33724y ONTHMH3ALUH C
MOBBIIIEHUIO 3P PEKTUBHOCTH | HOPMYIMPOBAHU | Y4ETOM BHIOOpA KPUTEPHEB
9KCILTyaTaluu st 3a1a4 ONTHMU3AIINH, 86-100
TEXHOJIOTHYECKHX MPOIECCOB | ONTUMM3AINH IO | YCTaHOBICHHS
TIOBBIIICHUIO OTpaHHUYEHUH, BEIOOpA
BBIXOZa ONTHMU3UPYIOIIAX
MIPOTYKITUH (hakTopoB
IK-4.1. 3HaeT TEXHOJIOTHYECKHUE TPOIECCH, | 3HAET OCHOBHBIE | CIIOCOOCH MPUBECTH
Pa3zpabar | (moporoBBIif | IyTH BO3IEHCTBHS Ha TEXHOJIOTHYECKH | KJIaCCH(UKAIIIIO
BIBACT YPOBEHB) TEXHOJIOTHYECKHE TIPOIIECCH, | € MPOIECCHI, TEXHOJIOTHIECKUX
NPeI0xK OCHOBHbBIE HOPMBI BBOJIA U THUIIOBBIE MPOLIECCOB, KITaCCH(UKALNIO
SHHS 110 9KCILTyaTalui 000pyJOBaHMs | BO3MYILAIONME U | (BEPTHKAIBHYIO U
coBeplIe YIPaBIISIONINE TOPU30HTAJIbHYI0) 00BEKTa
HCTBOBaH BO3I[eI>iCTBPIH Ha IpaBJICHUS, TIOHATUEC
U0 nproecc JIOKaJbHOM CUCTEMBI 61-75
TCXHOJIOT aBTOMAaTHYCCKOI'O
HYECKOTO yIpaBIeHNUS,
npouecca KJIaCCH(UKAIHIO JIOKATBHBIX
, CAY, nonsTHe
MOBBIIICH ABTOMATH3MPOBAaHHON
ust CHCTEMBI yTIPaBICHUS,
KaJyecTBa knaccudukamo ACY
OPOAYKIl | yMeeT aHaJIM3UPOBATh yMeeT CHOCOOEH MPUMEHSTh
UM U (IPOABMHYT | TEXHOJIOTHYECKUH MPOIIECC, paccmarpuBaTthb METO/IbI IEKOMIO3UIUU K
pa3paboT | blif) BBISBJIATh HENOCTATKU U TEXHOJIOIMYECKU | TEXHOJIOTHYECKOMY
K€ HOBBIX pa3pabaThIBaTh MEPONPHUATHS | 1 MpoIece Kak npoueccy s pa30oueHus
BUJIOB IO €0 COBEPIICHCTBOBAHHIO, | CHUCTEMY €ro Ha OT/EeJbHbIE
MPOIYKIL MPUMEHSET METO/IbI 9JIEMEHTOB, 9JIEMEHTBHI, YCTaHABIUBATH
un MaTeMaTHYeCcKOro aHalu3a U | BBIBIATH B3aUMOCBSI3b MIEMEHTOB, 76-85
MO/IETTMPOBAHMUS, CTPOUTH HEJIOCTaTKH U HaXOJUTh «y3KHE MECTa)
perpeccuoHHbIE MOJETH TIpeAsaraTh TEXHOJIOTHYECKOH CXEMBI,
BapUaHTHI €TO MIPOMU3BOIUTH N3MEHEHNE
COBEPIIEHCTBOBA | TEXHOJIOTHYECKOH CXEMBI
HUS SBPUCTUUECKUMH U
SBOJIOINTMOHHBIMH METOJaMU
BJIajieeT CIIOCOOHOCTBIO y4acTBOBaTh | BJajeer CHOCOOEH MPOEKTUPOBATH
(BBICOKMIA) B MEPOIPUATHUAX 110 HaBBIKAMU XMMHKO-TEXHOJIOTHYECKYFO
COBEPLIEHCTBOBAHHIO paboTsI B CHCTEMY B COCTaBE I'PYIIIIHI,
TEXHOJIOTUYECKHUX MPOLIECCOB | KOJUIEKTUBE JJISl | a UMEHHO:
C HO3I/IHHﬁ OHEPIro- u U3MCHCHUA -CHUHTEC3 XUMHKO-
pecypcochepexxeHus, TEXHOJIOTHYECKO | TEXHOJIOTHYECKOH CHCTEMBI,
HaBbIKaMU NPOEKTHPOBATH TO TIporiecca ¢ -aHaJIN3 CTPYKTYPHI
OTZEIbHBIC Y3IIbI U LEJIbINH LIEIJIBIO XHUMHKO-TEXHOJIOTHIECKON 86-100
TEXHOJIOTUUECKHE CXEMBI C TIOBBIIICHUS CHCTEMBI,
HCIIOJIb30BaHUEM SHEPro- U -pacdyer XUMHKO-
pecypcocoepexe | TEXHOJOIM4eCKOH CHCTEMBI,
HUs, -OIITUMU3AIUA XUMHUKO-
MHUHUMH3allUN TEXHOJOTHYECKON CUCTEMBI
BO3JICHCTBUS Ha
OKPYKaIOIIYy O
cpeny

MeToauueckune PECKOMECHIANIMU, ONIPEACIAIOIINEC TPOUECAYPbl OHCHUBAHUSA
pe3yJabTaTOB 0CBOCHUA NUCHUILJIMHBI

IIpome:kyTouHas aTTecTanms CTY/I€HTOB




[IpomexyTouHast arrectauuss CTYACHTOB II0 AucHUIuiMHE «MeTonbl
ONTUMHU3AIMM W OpraHu3alid »HHEPro- U pecypcocOeperarmmux XUMHUKO-
TEXHOJIOTUYECKUX CHUCTEM» TMPOBOJHUTCA B COOTBETCTBUM C JIOKAJIbHBIMH
HOpMaTUBHBIMU akTamu JIBDVY u siBnsiercs 00s13aTeabHOM.

[To pucuummmae «MeToapl ONTHMHU3ALMU M OpraHU3allid >HEPro- u
pecypcocOeperaronmx XuMUKO-TEXHOJIOTUYECKUX CUCTEM» TIPElyCMOTPEH 3a4eT (2
CeMECTp). 3aUeT CTAaBUTCS M0 PE3yJIbTaTaM 3alllUThl KypCOBOIO MPOEKTA.

OueHouHbIe CpeACTBA ISl IPOMEKYTOUHOM aTTeCTAlNHU
Bomnpocsl k 3xk3aMeny

1. Anroputm peuieHus 3a7a4d JTUHEHHOTO MPOTPAMMHUPOBAHUS CUMILICKC-
meroaoM. [lepexon ot omHoro 6asuca k apyromy. IIpu3Hak OKOHYAHHS TMOMCKA
ONTUMAJIBHOTO 0a3uca.

2. AnroputMm pemeHus 3adadd  ONTHMAJIBLHOTO YIPABICHHUS METOIOM
KJIACCUYECKOI'0 BapUAIlMOHHOTO MCUYUCIICHUS.

3. B uém cymHOCTh mepexoja w3 OgHOTO Oa3nuca B COCEAHHI Oa3uc 1o
3aMeHe MEPEMEHHBIX MTPU UCIIOIb30BaHUN CUMILIEKC-METO/IA.

4. Buapl kputepueB ONTUMAIbHOCTH. KakMMHM YHMCIEHHBIMH METOJaMHU
MO>KHO HaWTH TJI00AIbHBIN IKCTPEMYM (PYHKITUHU?

5. JluHamumyeckoe nporpaMMHUpPOBAHHUE B HEMPEPBIBHOM opMe. YpaBHEHHE
bennmana.

6. 3amaun KHOSPHETHKH XMMHUKO-TEXHOJOTHUECKHUX MPOIIECCOB.

/. 3amucatb  (QYHKIUMOHAJIBHBIE  ypaBHEHUS  JJIi  ONTUMU3AIUHU
pacrnpeneneHus ChIpbst MEXKLy TpeMs MapajiebHO pabOTAOIIMMU annapaTami.

8. MHepapxuueckas CTPYKTypa yIpaBJIEHUS HEe(PTEXUMUYECKUM
NPEANPUATUEM.

9. Kakume MeToasl OJHOMEPHOTO TIOMCKAa MOXHO TPHMEHSTH IS TOMCKA
AKCTpEMyMa NOJUMOAAIBHON (QyHKUHUN?

10. JIuauu ypoBHS B IUIOCKOCTH YTPABJISIIOIIMX BO3JEUCTBUNA. Bunm nuHui
YPOBHSI B 3aJadyaxX HEJIMHEHHOIo NPOrpaMMHPOBAHHUS U B 3ajadax JIMHEHHOIO
MpOTrpaMMHUPOBAHUSL.

11. Meton muoxuteneit Jlarpanxa. O6macte ero npumenenus. [Ipumep
OTIpEJICIICHHS ONITUMAIILHOTO 00bEMa peaKTOPOB B KacKajie MpH 3aJJaHHOUN CTETICHH
KOHBEPCUU UCXOJHOTO MPOIYKTA.

12. Meron ckaHMpOBaHMSI B 3ajJadyax OJHOMEPHOTO M B 3ajadax
MHOT'OMEPHOTO TTOMCKA

13. Meton mrpadHbIX GYHKIUN TPU YCIOBUSX TUIIA HEPABEHCTBA.

14. Meton mrpadHbIX GYHKITUNA TTPU YCIOBUSX THITA PABEHCTBA.



15. Metoapl auHamuyecko ontumuzauuu. OOUUN aNroOpuUTM pEIICHHUS
3aJ]a4M C UCTIOJIb30BAaHUEM MPUHITUIIA MAKCUMYMA.

16. HeobxonuMoe W [OCTaTOYHOE YCJIOBUA JKCTpeMmyMma  (pyHKIHUU
HECKOJIbKMX NepeMeHHbIX. [loHaTHe 0 KBagpaTHUHOM popme.

17. Heob6xoauMoe M JOCTATOYHOE YCJIOBHUSA SKCTpeMyMa (YHKIIUH OJHOM
nepemeHHoi. [IpumMep omnpeneneHus ONTUMAIBHON TEMIIEpaTyphbl B PEaKklIMOHHOM
30HE peakTopa CMeIleHHUs, 00eceurBaroeil MUHUMAIbHBIA 00BEM pEeaKIIMOHHON
30HBI MPU 3a/IaHHON CTENIEHU KOHBEPCUU UCXOIHOTO MPOIYKTA.

18. O0mwmii  anropuT™M pemieHus 3aJadd  METOJOM  JUHAMHYECKOTO
POrpaMMHUPOBAHUS B JUCKPETHOM Qopme.

19. Ocobennoctn 3amay JWMHEHHOro mporpaMmupoBaHus. [loHsATus o
CBOOO/IHBIX U OA3UCHBIX IEPEMEHHBIX.

20. OcoOeHHOCTh pellleHUs 3ajlad Ha MaKCHUMalbHOE OBICTPOJIEHCTBHE C
UCIIOJIb30BAaHWEM TMpUHIUNA MakcumyMma. [lpumep pemienus 3amadud Ha
MaKCHUMaJbHOE OBICTPOAECHCTBHE.

21. Iloka3aTh CBSI3b METOAOB JUHAMHYECKON OINTUMHU3ALNU: KIACCHUYECKOTO
BapHAIIMOHHOTO UCYUCIICHNS, IPUHIIMIIA MAKCUMYMa 1 ypaBHEeHUs bennMana.

22. Ilonstne QyHKIMU W MoHATHE (yHKIHOHAnIa. CBs3aTh MEPEMEHHBIC
BpeMs, IyTh U CKOPOCTH B BUJIE IPOU3BOIHOM U B BUJE HyHKIIMOHAIA.

23. IIpuBectu hopMyIupoOBKY MpUHIIMIIA MakcuMyMa. Kak pemiaercs 3aiada
MaKCUMU3aluK (PYHKIIMOHAJA C MCTIOJIb30BAHUEM MPUHIIUIIA MAKCUMYyMa.

24. ITpuuuHbl MOsBIICHUS OBPaXHBIX (GyHKIMM. CylnIHOCTh METO/Ia TIOMCKA
AKCTpEMyMa OBPAKHBIX (DYHKITHIA.

25. Pemienue BapralimOHHOMN 3a7ja91 TTPH HAJTMYWUW TOJIOHOMHOM CBSI3H.

26. Pemienne BapWalMOHHOW 3aJauyd MPH HATUYUHU TOJOHOMHBIX CBS3CH.
[Tpumep.

27. Pemenue BapualiMoOHHOMN 3a/1a4u TIPU HATMYUU UHTETPATHLHOU CBSI3U.

28. Pemenue BapualmoOHHOW 3a/1a4u IPU HATMYUU HETOJIOHOMHBIX CBSI3EH.

29. Pemenue 3a/1a4u ¢ MCMOIB30BAHUEM MTPUHITUIIA MAKCUMYyMa YU CIICHHBIMU
METOJaMH.

30. CBs13b HEOOXOAMMBIX YCIOBHM 3KCTpeMyMa (PYHKIIMOHAJIa B MPUHIHUIIE
MaKCHMyMa H B KJIACCHYECKOM BapHAIIMOHHOM HCUYUCIICHUH.

31. Cnenoit nmouck skctpemyma pyHkiuu. O61acTh €ro NpUMEHEHHUS.

32. Coneprxanue (bYHKIIMOHATBLHOTO ypaBHEHUS JTMHAMUYECKOTO
IPOTrpaMMHUPOBAHMUS.

33. Cratuueckoe M JWHAMUYECKOE COCTOSIHMSI OOBEKTa YIpaBlICHUS.
IlocTanoBka 3aau cTaTUYECKON M JUHAMUYECKON ONITUMHU3AINH.

34. CymHoCcTh MeTO/1a ClIy4aliHbIX HanpaBiaeHu. O0aacTh MPUMEHEHUS.

35. TpeGoBanus 1151 IPUMEHEHUS] AMHAMUYECKOTO TIPOrPaMMHUPOBAHMUS.



36. TpeboBaHusg K  NPUMEHEHHIO  KJIACCHMUYECKOIO  BAPUAI[MOHHOTO
UCUMCTICHUS. YpaBHeHUe Oiiepa mius mpocteiimero Qynkuunonana. Ilpumep
pellieHus] BapUAIlMOHHOM 3a7aud ¢ MpocTedmmM (QyHKIuoHanoM.  [Ipumep
pELIeHNs BapUALlMOHHOM 33/1a4¥ C TOJIOHOMHBIMH CBSI3SIMHU.

37. YcnoBuss Kyna —Takkepa. OOnacte npumeHenus. [lpumep pemeHus
3ajauu ¢ npuMeHeHueM yciosuil Kyna-Takkepa. B kakom cirydae pemienus 3agaun
MeTooM MHoxuteneil Jlarpawxka m ¢ npumeHeHuem ycioBud Kyna-Takkepa
COBITAIAI0T?

38. DOxoHommueckas oleHka 3¢dekTUBHOCTH mpoieccoB. Kakue kpurepuu
ONTHUMAJIBHOCTU HCHOJIB3YIOTCS TPH ONTUMHU3ALMH OTAEIBHOrO Ipoliecca B
anmnapare, MpOU3BOJCTBA MPOAYKTA B OTIEIBHOM II€XE, BBITYCKA U peau3aliu
IPOLYKLINHN IPEATIPUATHEM.

IIpumep 3K3aMeHANMOHHOIO OMJIeTA:

buaer Nel

3ajganue 1
AJITOPUTM peIICHUS 3a/1a4id ONITUMAJIBHOTO YIIPABJICHUS METOJ0M KJIACCHUUYECKOTO

BAPUALIMOHHOTO UCYUCIICHUS.
3aganue 2

OO1mMii anropuT™ peleHus 3aa4l METOJ0OM JUHAMUYECKOTO IPOrPaMMHUPOBAHHUS
B JIUCKPETHOU dopme.

3aganue 3

VYcnosus Kyna —Takkepa. Obnacte npumeHenus. [Ipumep penienus 3agadu c
npuMeHeHneM yceaoBuil Kyna-Takkepa. B kakom ciydae pemeHus 3a1auu
METOIOM MHOXxUTeen Jlarpanxka u ¢ npumenenueM yciosuil Kyna-Takkepa
COBIIAJIAtOT?

Kpurtepuu onieHKH K IK3aMeHY
Otmerka "OTau4yHo"
1. J1aH 1OJIHBIN U MPAaBWIBHBIN OTBET HA OCHOBE CAMOCTOSITENIbHO U3YUYEHHOTO
MaTepuaya U MMPOBEJACHHBIX paHee Ta00PATOPHBIX U MPAKTUYECKHUX PaboT.
2. Marepuai NoHAT U U3yYEH.
3. Marepuan W3JI0)KEH B OMNPEESICHHON JIOTUYECKOW MOCIeA0BaTeIbHOCTH,
JUTEPATYPHBIM SI3BIKOM.
4. OTBET CaMOCTOSITEILHBII.
Ot1merka "Xopomo"
1, 2, 3, 4 — agamoruudo ormetke "OTanyno".



5. Jlonmymensl 2-3  HeCyNIECTBEHHBbIC OIMUOKH, HWCIpPABICHHBIE TIO
TpeOOBaHMIO TIPEmojaBaresisi, HaOoganack '"MIEpOXOBAaTOCTh' B H3JI0KECHUU
MaTepuara.

Ot1meTtka "Y10B/I€TBOPUTEIHHO"

1. Y4eOHbIlt MaTepral, B OCHOBHOM, U3JI03KEH TMOJIHO, HO MPHU 3TOM JIONYIIIECHBI
1-2 cyiiecTBeHHbIE OIIHOKH.

2. OTBET HEMOJHBIN, XOTS U COOTBETCTBYET TpeOyemoi TiayOmHE, MOCTPOCH
HECBSI3HO.

Ormerka "HeynoBiieTBopurtebHO"

1. He3nanwue nam HeMOHUMaHUe OOJIbIIEH I HanboJIee CyIeCTBEHHOW YacTH
y4eOHOro MarepHania.

2. Jlomy1ieHsbl CyIIECTBEHHBIE OLIMOKH, KOTOpPhIE HE HCIPABISIOTCS TMOCTE
YTOUYHSIOIIMX BOIIPOCOB, MaTEPHAII U3JI0KEH HECBSZHO.

Bomnpocsl k 3auery

1. B uém oTiMune HEOOXOJUMOTO YCJIOBHSI dKCTpeMyMa (DYHKUIHUU OJHOM
NEPEMEHHONM OT HEOOXOJUMOro YCIOBUS JKCTpeMyMa (YHKUMU HECKOJIBKUX
NIEPEMEHHBIX.

2. KakoB ¢usnyeckuili U reOMETPUYECKHH CMBICI SKCTpeMyMma (yHKUIUU
OJIHOW IEPEMEHHOM.

3. KakoB ¢usnueckuii U reOMETPUYECKUIl CMBICT SKCTpeMyMa (DYHKIHH
HECKOJIBKUX [TEPEMEHHBIX.

4. Kaxoil BuA umeeT (PYHKIMS OJHOM NEPEMEHHOM B TOYKE, Tle MpHU
BBITIOJTHEHUM HEOOXOAMMBIX YCJIOBUWA HE BBINOJHSIOTCS JOCTATOYHBIE YCIIOBUS
AKCTpEMyMa.

5. Kakoii Bun umeer (pyHKIHS HECKOJBKUX NMEPEMEHHBIX B TOYKE, TJ€ MpH
BBIMIOJIHEHUN HEOOXOJUMBIX YCIIOBHM HE BBIMOJHSIOTCS JIOCTaTOYHBIE YCJIOBHUS
DKCTpPEMYyMa.

6. Ilpu kakoM ycIOBMM MakCHUMallbHasi CKOPOCTb XMMHYECKOW peakLuu
o0ecreunBaeT MaKCUMAaJIbHBIN BBIXOJ] LIEJIEBOTO MPOIYKTA.

7. KakoB (pu3n4eckuii CMbICII XMMHUYECKOTO PAaBHOBECHSI.

8. i kakoro BHIa XMMHUYECKHUX PEAKIMA ONTUMAaJIbHASI TEMIIEPATypa HUXKE
PAaBHOBECHOW M JJIsl KAKOTO BUJIa XMMUUYECKHUX PEaklni OoNTUMallbHAsl TeMIlepaTypa
BBIIIIE PABHOBECHOM.

9. Kak ocymiecTBisieTcss mepexol OT CTEMEeHHU TMPEeBpalieHus K O00BEMY
XUMHUYECKOIO PEAKTOpA.

10. Kakum oOpa3zoMm B MaTepHalbHOM OajlaHCE OT OOBEMHBIX PACXOJIOB
NEePEXOIAT KO BpEMEHH XMMUYECKON PEaKIIH.

11. Tlouemy B JaHHOM 3a7ja4u€ HE UCMOJIB3YETCS TEMIIEPATYPA B PEAKTOPE.



12. Tlouemy it MOC/ENOBATENbHBIX  XMUMHYECKMX  pPEaKIMi  HEeT
HEOOXOJMMOCTH TIPOBEPATH BBITIOJHEHHUE JIOCTAaTOYHBIX YCIOBHM AKCTpeMyMa
BPEMEHU XUMUYECKOU PEaKLUU.

13. [ToueMy BO3HHMKAET 3a/1a4a ONTUMAIBHOTO PaCTpEICTICHUS ChIPhSL.

14. Yto BBI3BIBAET HEOOXOAUMOCTh HEPABHOMEPHOTO PACIIpPEIEICHUS ChIPhS
MEXy peaKTOPaMH.

15. TloueMy B UCXOAHBIX JAaHHBIX OTCYTCTBYET TeMIlepaTypa B peaKlMOHHOU
30HE.

16. B uém cymmHOCTh MeTona MHOXUTener Jlarpamka u kak dopMupyercs
¢ynkuus Jlarpamka B 3a7ade ONTHUMM3AIMK PACHpPECNICHUS CHIpbS M B 3ajaue
MUHHUMH3AIMIN 00111eT0 00bEMa peaKIIMOHHON 30HHI.

17.B  xakux  ciydasx  MOJB3YIOTCS ~ METOJaMH  HEJIMHEWHOTro
IIPOrpaMMHUPOBAHMSL.

18. Moxker 51 OBITH OJHOMEpPHOW 3ajadya ONTUMM3ALMU MPU HAIUYUU
HECKOJIbKUX MIEPEMEHHBIX B BBIPAXEHUN (QYHKIIHH.

19. Yro o0rmiero Mexay METOAAMHU ITOJIOBUHHOTO JACTICHHSI ¥ 30JI0TOTO CEUCHHS
B CTpaTEruy BIOOpPA HOBBIX I'PAaHUI] IIOMCKA.

20. JInst yHUMOJAIBHBIX WJIM MOJUMOJAIBHBIX (OYHKIUA MPUMEHUMBI
paccMaTpUBaEMbIE METOBI IIOMCKA 3KCTPEMYyMA.

21. MoXXHO 1M OMNpeAeNuTh 4Yuciao oOpalleHuid K (yHKIUUA BBIOpAHHBIM
METOJIOM JUIsl JOCTHXKEHHsI DKCTPEMyMa C 3aJaHHOM TOYHOCTBIO B 3aJaHHBIX
rpaHMIIaX MOMCKa 0€3 BHIMOJIHEHUS ITOUCKA.

22. Uto o0miero B CTpaTeruy MOMCKa SKCTpeMyMa B METOAAX TpaauceHTa U
HaNWCKOPEHUIIETO CITyCKa.

23. Uto 00111eTO B CTpaTEeryy MOMCKA SKCTpeMyMa B MeTo1ax ['aycca - 3erimens
Y HAaMCKOPEMIIETO CITyCKa.

24. MOXHO 7 KCIONB30BaTh yKa3aHHbIE METOJbI Ul MOMCKa 3KCTpeMyMa
MOJIMMOIATTBHBIX (DYHKITHI?

25. B KaKuXx CITydasix MIPUMEHSIETCS METO.I TUHAMHUYECKOI0
IPOrpaMMHUPOBAHUSI B TUCKPETHOU (hopMe.

26. B 4éM cylIHOCTh NpUHIIMIIA ONITUMAIBLHOCTH benmMana.

27. Kakum o0Opa3oMm peanu3yeTcss TMPHUHLMI  ONTUMAIbHOCTH  4Yepes
(GYHKIMOHATIbHBIE YPABHEHHUS.

28. B xakux ciydasx MOXKHO peliaTh 3ajady Kak ¢ KOHIa, TaK M C Hayaya
paccMaTpuBaeMoro nporiecca.

29. B uém CcymIHOCTb COCTOSIHUI TPY MapaljieIbHOM COSTMHEHUH aliaparoB.

30. Yro siBsieTcs ynpaBiIeHUEM B 3a/1a4€ pacIpeieJICHUsI ChIPbsI

31. Kakoii cMbIc  BKJIaAbIBaeTcs B  (DYHKUMOHAJIBHOE  YypaBHEHHE
JUHAMUYECKOI0 MPOrpaMMUPOBAHMSI IPU MAPAIIIEITBHOM COSTMHEHUH aIapaToB.



32. 3aBUCHUT JU CTPYKTypa (YHKIHMOHAIBLHOTO YpaBHEHHUS JIUHAMUYECKOTO
IPOrpaMMHPOBAHKUS OT HAYAIBHOTO BEIOOPA BapbUPYEMOM HATPY3KH.

33. Uto BeIOMpaETCs B KAUECTBE yNPABICHUHN B TaHHOM 3a/1a4e.

34.Yto oOmero B (YHKIMOHAIBHBIX YPAaBHEHUSAX JUHAMHUYECKOTO
POrpaMMUPOBAHMS MPU PEIICHUU 3aJa4yd IS TIOCIEA0BATEIbHO COEIUHEHHBIX
anmnapartoB U JUIsl apaJljIeNIbHO COSAMHEHHBIX aIllapaToB.

35.Yro neXHT B OCHOBE (DYHKIMOHAIBHOTO Yp-s JIUHAMHUYECKOTO
IPOrpaMMUPOBaHMs O€30THOCUTEIBHO K CTPYKTYPE TEXHOJIOT. CXEMBI.

36. Kakoii kiacc 3a1a4 ONTUMU3AIAH PENIACTCS CUMILUIEKC-METOI0M.

37. KakoB Buja 007acTH JOMYyCTUMBIX pEUICHWA B 3aJadyax JIMHEHHOTO
IPOrPaMMHPOBAHUS.

38. Kakyto ¢opMy HMMeeT MOBEPXHOCTh MOCTOSHHOTO 3HAUEHUs KpUTEpUs
ONTUMAJILHOCTH B 3a/1a4ax JIMHEHHOTO MPOrpaMMHUpPOBaHMUSL.

39. KakoB npu3Hak onTUMaJIbHOTO 0a3uca Mo CUMITIEKC-TaOHIIE.

40. B xakux ciydasx HyJIEBble 3HAUEHHS BCEX HCKOMBIX IEPEMEHHBIX HE
MOTYT OBITh HCXOAHBIM 0a3MCOM B 3a7jadaxX JMHEHHOTO MPOTPaMMUPOBAHUSI.

41. Kakue MeTo/ibl BHIOOpA UCXOJHOTO 0a3nca UCTIONB3YIOTCS TIPH YCIOBUSIX:
>, COBMECTHO =~ U <.

42. B xakux ciaydasx 3ajada ¢ JMHEHMHbIM KpUTEPUEM ONTUMAIbHOCTH U C
JMHEWHBIMUA OTPAaHUYEHUSIMU HE UMEET PEUICHHUS.

43. Jlns kakoro kinacca GyHKIUN TPUMEHUMO BapUallMOHHOE UCUUCTICHHE.

44. K xakoMy BUJy BapHallMOHHBIX 33/1a4 OTHOCUTCS JJaHHAs 3ajaya.

45. C Kakoil 1eNbI0 TPOBEPSIETCs BBINOJIHEHUE YCI0BHi JIexanpa.

46. KakoBa OCOOCHHOCTh BapHMallMOHHOM 3afauyd TpPH OTPAHWYCHHUAX TIO
TEMIIEPATypPE B PEAKLIMOHHOMN 30HE.

47. Ilouemy oO1Mi (hyHKIMOHAI TPEICTABISETCS B BUJIE TPEX COCTABIISAIOIINX

48. KakoBa T0OC/IeNOBaTEILHOCTh JEHCTBUM TIpH  pacdyéTe BpPEMCHH
npeObIBaHUSI PEareHTOB B PEAKTOPE MJICATIbHOTO BBITECHEHHS] C ONTHUMAaJbHBIM
TeMIepaTypHbIM Mpoduem.

49. Kak ycTaHaBiuMBaeTcs Halm4ue 3KcTpemyMma (QyHKIMU ['aMuiabTOHA MpU
MIPOTHBOIIOJIOKHBIX 110 3HAKY COOTHOIICHUH SHEPTUI aKTHBAIIUH.

50. Kak ycranaBnmBaeTcs Hajauuue SKCTpeMyma QyHkuuu ['amunpToHa Tipu
3aJ]aHAH OOIIIETO BPEeMEHH MPeObIBaHMS MPOIYKTa B 30HE PEaAKIINH.

51. KakoBa mociiefoBaTeIbHOCTh pacu€ra JIjsl ONpEeaesICHUs] ONTHUMAaIbHOTO
TEMIIEPATYPHOTO TPODUIISL.

52. B uém 0c0OEHHOCTD 3a/1aui Ha MAaKCUMAJIBHOE OBICTPOJICHCTBHE.

53. Ilouemy B cucTeMax BTOPOTO MOPSAKA ONTUMAIILHOE YIIPABICHHUE TOJIBKO
OJIVH Pa3 MEHSIET CBOM 3HAK.

54. Kak mepeilTu OT MareMaTWyecKOdl MOJENIM JBUKEHHUS BO BpPEMEHHOM



00JacTh K MaTeMaTU4YE€CKOW MOJIETN B IEPEMEHHBIX COCTOSIHHUSL.

55. Kakoe ycnoBue sBisieTcs MPU3HAKOM MPUXOJA MPOLEcca B CTaATUYECKOE
COCTOSIHHE.

56. K kaxomy Buny auddepeHnnanbHbpIX YpaBHEHU OTHOCUTCS ypaBHEHHE
bemmana.

57. Kakue rpaHuuHbIE YCJIOBHSI HYXXHO HMETh /IS PEIICHUS YpPaBHEHUS
bemmana.

58. B uém TpynHOoCTH pelieHus ypaBHeHus bennmMana.

Kpurepuu onieHkn k 3a4ety
Ot1merka "3auteno”

BricTaBnsieTcss npu yCIOBUM, €CIM CTYIAEHT MOKA3bIBAET XOPOILIME 3HAHUS
M3YUYECHHOr0 y4eOHOT0 MaTepHaia; CaMOCTOATENIbHO, JIOTUYHO U MOCJIEI0BATEILHO
U3JIaraeT, 1 THTEPIPETUPYET MaTEpHaIbl Y4EOHOTO Kypca; MOJHOCThIO paCKPhIBAET
CMBICJ TPEIJIAraéMoro BOIPOCa; BIAJAEET OCHOBHBIMU TEPMUHAMU U MOHSATUAMU
M3YyYEHHOI'O0 KypcCa; MOKa3bIlBa€T YMEHUE IEPEIIOKUTh TEOPETUUECCKUE 3HAHUS HA
MPEANOJIAraeMblid MPAKTUYECKH OTIBIT.

Otmerka "He 3auTeno"

BricTaBisieTcs Npy HaJIW4YAKM CEPHE3HBIX YMYIIEHUW B MPOLECCE U3TO0KEHUS
y4eOHOro Marepuania; B CJIydae OTCYTCTBUSI 3HAHUU OCHOBHBIX TOHSTUH H
OTIpEJICICHU Kypca WM TPUCYTCTBUU OOJBIIOTO0 KOJWYECTBA OIIMOOK TIPH
VHTEPHPETALUUU  OCHOBHBIX  ONPEACICHHWM; €CIM  CTYIEHT  IOKa3bIBaeT
3HAYUTEJIbHBIE 3aTPYJHEHUS MPU OTBETE HA IMPEIJIOKEHHBIE OCHOBHBIE W
JIOTIOJIHUTEINIBHBIE BONPOCHI; MPU YCIOBUM OTCYTCTBHUSI OTBETa HAa OCHOBHOU U
JIOTIOJTHUTEJIBHBIN BOIIPOCHL.

OueHo4vHbIe cpeACcTBA AJsl TEKYLIeH aTTecTalun

Tekymas arrectauus CTyA€HTOB 10 JUCLMUIUIMHE TPOBOJUTCS B COOTBETCTBUU
C JIOKaJIbHBIMU HOpMAaTHUBHBIMU akTamu JIBOY u siBisieTcst 00s3aTENBHON.

Tekymas arrectanusi 1Mo JUCIUIUIMHE MPOBOIUTCA B (HOpPME KOHTPOJIBHBIX
MEPOIPUSATUNA IO OIEHUBAHUIO (PAKTHYECKUX PE3yJIbTATOB O0YyUYEHUS CTYJICHTOB U
OCYILECTBIISIETCS MTPEMOAABATEIIEM.

1. Yemmuwtii onpoc no memam nabopamopnuix paoom
YerHpll onpoc (cobeceoBaHne) MPOBOAUTCS 0 TCOPHH, BRIHECEHHON Ha

CaMOCTOATEILHOE U3YYCHHE B COOTBETCTBUU C TEMOM J1aOOpaTOpHOU PabOTHI.

Kpumepuu oyenku ycmnoeo onpoca npu coawe omuemos 1a60pamopHulx pabom



3aumeno: paboTa BBITIOJIHEHA, PABWIBHO U IPAMOTHO O(OPMIIEH OTYET IO
nabopatopHOil paboTe, 3aKOHYEHHBIE MPABWIBHO BBINIOJIHEHHBIE PAaCUETHI,
NpaBWJIbHBIE OTBETHl HA TEOPETUYECKHME BOMPOCHI MO TeME palOThI, BiaJIeHUE
TEPMHUHOJIOTHEM.

He 3aumeno: paboTa BBITIOJIHEHA, B OTYETE OMIMOKU MO O(OPMIICHHIO,
BBITIOJIHEHHBIE PACUYEThI COJIEPKAT OIIMOKHU, OTBETHI HA TEOPETUYECKUE BOITPOCHI 110
TeMe paboThl OTCYTCTBYIOT WJIM HE MOJIHBIE.

Ouenka | Onucanue CXeMbl OLICHUBAHHUS
9-10 | lemoHCTpHUpYET MOJTHOE MOHUMaHKE TTpodIemMbl. Bee
TpeOOBaHMSI, MPEABSBISIEMBIC K 33/IaHUIO BBITIOJHEHBI.

7-8 JIeMOHCTpHUpPYET 3HAYUTENIbHOE IOHUMaHue 1po0iemMsl. Bee
TpeOOBaHMsl, IPEABSBISEMBIE K 33/IaHUIO BBIIIOJHEHBI.

4-6 JIeMOHCTpHUpYET YaCTUYHOE TOHUMAHUE TPOOIIEMBI.
BonpmmHCTBO TpeOoBaHUM, NPEABABISAEMBIX K 3aJaHUIO
BBIIIOJIHEHBI.

0-3 JlemoHCTpUpyeT HenoHuManue rpodaemel. Het otBera. He 66110

ITOIIBITKN PCIINUTH 3a1a4y.

2. IIpumep KoHmMpoALHOU padomul

1. [ath onpeneneHre ONTUMHU3AIIH.

2. B uyewm otnmume neneBoi pyHKIMKM OT GyHKIIMOHATA?

3. B Kakux COCTOSHHUSIX MOXXET HaXOAUTHCS 00BEKT ympaBieHus? KakoBbl
MIPU3HAKH ITUX COCTOSIHUN?

4. KakumMu MaTeMaTUYECKMMHU BBIPAKEHUSMU OIHUCHIBAIOTCS COCTOSHUS
0o0BeKTa yrpaBieHUs?

5. CdopmynupoBaTh MOCTAHOBKY 3aJaud ONTHMAJIbHOTO YNpAaBICHHUS B
cruiie Jlarpanxka, [lonTpsruna, bennmana.

Kpurepuu onieHKkM K KOHTPOJILHOM padoTe
Otmerka "OTau4yHo"
1. Jla" MOIHBIN ¥ TPaBUIIbHBIA OTBET HA OCHOBE CAMOCTOSITEIbHO U3YYEHHOTO
MaTtepualia v MMPOBEJCHHBIX paHee JJa0OPaTOPHBIX U MPAKTUUECKUX PaboT.
2. Marepuai NoHAT U U3yYEH.
3. Marepuan W3JI0)KEH B OMNPEESICHHON JIOTUYECKOM MOCIeA0BaTeIbHOCTH,
JIUTEPATYPHBIM SI3BIKOM.
4. OTBET CaMOCTOSITEIbHBII.
Ot1merka "Xopomo"
1, 2, 3, 4 — ananoruudo orMmeTke "O1inuHo".



5. Jlonmymensl 2-3  HeCyNIECTBEHHBbIC OIMUOKH, HWCIpPABICHHBIE TIO
TpeOOBaHMIO TIPEmojaBaresisi, HaOoganack '"MIEpOXOBAaTOCTh' B H3JI0KECHUU
MaTepuara.

Ot1meTtka "Y10B/I€TBOPUTEIHHO"

1. Y4eOHbIt MaTepral, B OCHOBHOM, U3JI03KEH MIOJIHO, HO MTPH 3TOM JIOMYIIEHBI
1-2 cyiiecTBeHHbIE OIIHOKH.

2. OTBEeT HEMOJHBINA, XOTS U COOTBETCTBYET TpeOyeMo TiIyOuHE, MOCTPOEH
HECBSI3HO.

Ormerka "HeynoBiieTBopurtebHO"

1. He3nanwue nam HeMOHUMaHUe OOJIbIIEH I HanboJIee CyIeCTBEHHOW YacTH
y4eOHOro MarepHania.

2. Jlomy1ieHbl CyIIECTBEHHBIE OIIMOKH, KOTOpPhIE HE HCIPABISIOTCS TMOCIE
YTOUYHSIOIIMX BOIIPOCOB, MaTEPHAIl U3JI0KEH HECBSIZHO.



