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1. IlepeyeHb IUIAHUPYEMBIX Pe3yJabTATOB O00Y4YeHUS] 1O AUCHUILIMHE,

COOTHECCHHBIX C IJIAHMPYEMBbIMHU

o0pa3oBaTeJbHON MPOrpaMMBbI

pe3yJbTaTaMu

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOrpaMMBbl OakanaBpuaTa 00yJaronuics

JOJIKEH OBJIAACTH CICAYIOIIUMH PE3YJIbTaTaMH O6y‘ICHI/I${ 10 JUCHUILIJINHE:

Koa v nanmenosanue | Kox m nammeHnoBanue Ilaanupyembie pe3yabTaThl
KOMIIeTeHIuu! HHIMKATOPA o0yueHust

AOCTHIKEHHSI (meckpunropn)®

KOMIIeTeHI MU
IK-3 IIK-3.4 3HaTh!

Crioco0OeH COCTaBIIATh
OTACIBbHBIC BUbI

Cocrasiienue 0a3
JAHHBIX 110 Pe3yIbTaTaM

COBpeMeHHBIe MCTOAHNKHU
IUIAHUPOBAHUA SKCIICPUMCHTA C

O0CBOCHUA

TEXHHYICCKOMN YUYCTOM OTCUYCCTBCHHOI'O U

HKCIEPUMEHTATBHBIX
JIOKYMEHTAIIUN Ha HCCIeNOBaHHii 3apy0exxHoro ombita (3H-1)
MPOEKTHI, UX DIIEMEHTHI U YMmeTh:
cOOpOYHBIE €IMHULIBI IIPOBOAUTH 0030phI NATEHTHON U
HAYYHO-TEXHUUYECKOH JIUTEPaTyphI
B 0071aCTH XUMHUYECKOU
texHojoruu (Y-1)
Baangern:
HABbIKAMU aHAJIM3UPOBATh
Pe3yIbTaThl IKCIIEPUMEHTATBHBIX
uccinenoanmii (H-1).
IK-7 MK-7.2 3HaTB:
Croco0eH coCTaBIIATh Basrel JTaHHBIX I10 MeTOILI/IKI/I ITaHUPOBAHUA
0a3bl JaHHBIX ISl CHCTEM| [[1aHHPOBAHHIO, AKCIIEPUMEHTA I MOATOTOBKH
MOJTOTOBKH OpraHu3aLuH 1 MaIIMHOCTPOUTEIBHBIX
MAITUHOCTPOUTENBHBIX | 106011 0BATEIBHOCTH npousBocTB (3H-2)
IIPOU3BOJICTB CO31aHNs YMers:

HPOBOJIUTH 0030pbI MATEHTHOM U
Hay4YHO-TEXHUYECKOU JINTEPaTyphI
B 00JIaCTH MOATOTOBKH

MAallIMHOCTPOUTEIIBHBIX
IMPONU3BOACTB, B TOM
YHUCJIC HA OCHOBC

MAaIIMHOCTPOUTEIBHBIX

TOTyHCHHBIX npousBoacTs (Y-2)

AKCIEPUMEHTAIbHBIX Baajers:

pE3yIpTaTOB HaBbIKAMU TUIAHUPOBAHUS
AKCIEPUMEHTAJIbHBIX

uccienosanuii (H-2).

2. MecTo IUCHHILUIMHBI B CTPYKTYpe 00pa30oBaTe/bHOM MporpaMmbi*,

! Conepranue v HoMep KOMIIETEHIIMU B TOUHOCTH co0TBETCTBYET ®I'OC BO 1 0TOOpakaeTcs B MATpPHIIE
KOMIIETEHIUH AJ11 KOHKPETHOM TUCIIUILIMHBI

2 Kojt MHIMKaTOpa NPUCBAaHBAETCS PYKOBOJUTENEM HAMPABIEHHS OATOTOBKH, OTOOPAKAETCS B MATPUILIE
KOMIIETeHIINY U JoBoAnTCs pa3padorunkam PIT/I. IToBTOpeHre K0JOB MHANKATOPOB Il KOHKPETHOM
KOMIIETEHIINH, pean3yeMOH pasHBIMH JUCIUIUIMHAMH, HE JIOMyCKaeTCs

3 JleckpunITOPBI NEPEHOCATCS U3 MATPULI KOMIIETEHIUH 63 CMEHBI (POPMYJIHPOBOK

4 MecTo IMCHMIVIMHBI OYIeT YUHTHIBATHCS PH 3anoMHeHuu Tadmunpl 1 B Ipwioxenun 1 (DoHL OLEHOYHBIX
CpeJCcTB)



Jucuummna «MeToasl ONTUMHU3AIMH 3KCIIEPUMEHTa B XUMUYECKOH MPOMBIIIICHHOCTH
SBJISICTCSl TMCHMIUIMHOM 1O BBIOOPY W OTHOCUTCA K dYacTu bioka 1 oOpa3oBaTenbHOM
nporpaMMbl  OakanaBpuaTta, (GOPMHpPYEMOW YYacTHHKaMH 0Opa30BaTEeIbHOIO Ipolecca,
usydaercs Ha 4 kypce B 8 cemectpe (b1.B.JB.01.02).

B MerogmueckoM miaHe IUCHMIUIMHA OMMPAETCS HAa 3JIEMEHThl KOMIETEHIHH,
cOPMHUPOBAHHBIX TPU HM3YYCHUU JUCHUILIMH «Maremaruka», «[Ipomeccsl W ammapathl
XUMHYECKOH  TEeXHOJOrum»,  «TexHudyeckas  TEepMOAMHAMHKA U TEIUIOTEXHUKa»,
«'uapomexaHuKka HEOHOPOIHBIX cpemy, «O0Ias XUMUIecKast TEXHOJIOTHSI.

[Tony4yeHHble B mpolecce U3ydeHus JUCUUTUTMHBL «MeTOobl ONTUMU3ALNN SKCIIEPUMEHTA
B XMMHYECKOH MPOMBIIUICHHOCTH» 3HAHHS, YMEHHUS W HABBIKM HEOOXOAWUMBI JUISI M3YYCHUS
JUCHUIUTMH TPO(ECCHOHATBHOTO LUKJIA, WU MOTYT OBITh HCIOJB30BaHBI IPU BBIOJIHEHUH
BBIITYCKHOW KBaTH(PUKAIMOHHOM PaOOTHI.

3. O0beM THCHHUIINHEI

Bcero,
aKaJeMHYeCKHUX
4acoB
Bun yuebHoit paboThl Ounas gopma
o0OyueHus
8 cem

OO0masi Tpy10€eMKOCTb 1M CHUILITHHBI 4/144

(3a4eTHBIX SAMHMI aKaIEMUICCKIX YacOB)

KonrakTHasi pabdoTa ¢ npenojaBarejieM: 64
3aHATUS JEKIIMOHHOTO THIIA 20
3aHSTHS CEMUHAPCKOTO THUIIA, B T.4.

CEMHUHApPBI, TPAKTUYCCKUE 3aHATHS (B TOM YHCJIE MPaKTUYECKast 40 (4)

MOATOTOBKA)
nabopaTopHble paboThI -

kypcoBoe npoextupoBanue (KP wmum KIT) -
KCP 4

Jpyrye BUJbl KOHTAaKTHOM paboThI -

CamocrosiTesbHast padoTa 53
®opma texkymero koutpoJs (Kp, pedepar, PI'P, acce) Kp
®opma npomexxyTounoii arrecraunu (KP, KIT, 3auet, sx3amen) Dk3amen (27)




4. Conep:kaHue TMCUUILIHHBI

4.1. Pa3gesnpl AMCHUAILIMHLI U BUABI 3aHATHH

3aHATus
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1 | Beenenue. OCHOBHBIC 2 2 I1K-3 [1K-3.4
XapaKTePUCTHKU
CJly4aliHbIX BEIMYHUH. 1K-7 [K-7.2
2 OmnpeneneHue mapaMmeTpoB 2 4
(GyHKIMU pacnpeeIeHus
3 | IIpoBepka 2 6
CTAaTHUCTUYECKUX TUIOTE3
4 | luciepcOHHBIN aHAIH3 4 8 18
5 Mertonsl 4 10 18
KOPPEJSIMOHHOTO U
PETPECCHOHHOTO AHATTN30B
6 Mertoapl IJIaHUPOBAHUS 6 10 17
IKCTPEMAITbHBIX
IKCIIEPUMECHTOB
UTOI'O 20 40 0 53
4.2. 3aHATHS JEeKIMOHHOTO TUIA
No
asrena HaumeHnoBanue TeMbl Oo0neMm, |MunoBanmonHas
p U KpaTKoe Co/Iep KaHue 3aHATUS aKaj. 4achl dopma °
JTUCIUTLTAHBI

° IIpuMepbl 06pa30BATEILHBIX TEXHOJIOTHIA, CIOCOG0B H MeTOI0B 00y4JeHns (C COKPAIICHUAMH): TPaAUHOHHASL
nekuust (JI), nexums-Busyanmzanusa (JIB), mpobnemuas nexumst (ITJI), nexmust — mpecc-kondepenuuns (JITIK),
3aaaTue — koHpepenuus (3K), tpenunr (T), nebatsr ([1), mosrosoii mrypm (ML), macrep-kmace (MK), «xpyribrii
ctoim» (KpCr), aktuBuzamust TBopueckoit gesarensHoctu (AT/I), permamentuposannas quckyccust (PJI), anckyccuns
tuna ¢opym (@), nmemomast u pomeBas yuebnas wrpa (AU, PU), merom mameix rpymn (MI'), 3amarus c
UCTIONB30BaHNEM TpeHaxEépoB, wnmutatopoB (Tp), kommerorepHas cumymimus (KtCwm), wucnons3oBanme
KOMIBIOTepHBIX oOyuatommx mnporpamMm (KOII), wunTepaktuBHBIX armacoB (MA), mocemeHwe BpadeOHBIX
KoHpepernnu, koHcwmyMoB (BK), yuactme B HayuHo-mpakTmueckux KoHpepermusax (HIIK), cwesmax,
cumnosnymax (Cum), yueOHO-HccenoBarensckas padora crynenta (YUPC), npoBenenne npeIMeTHBIX OJIMMIHAL

5




Ne
paszerna
JIUCLUILINHBI

HanmenoBanue TeMbl
Y KpaTKOE COAEpKaHUE 3aHATHS

O0newM,

aKaJl. 4achl

MNuanoBanunoHnHas
dopma °

1

Beseoenue.

BBenenne. OCHOBHbIE XapaKTEPUCTUKH CIydalHbIX
BEIMYMH. 3aKoHBl pacmpeneneHus. Yuciossle
xapakrepucTuku. CBoiicTBa  MaTeMaTH4eCKOTro
OKU/IaHUS u JMCIIEPCUH. Hopmanbshoe
pacnpenenenue. CucCTEMBbl ClIy4yailHbIX BEJIMYUH.
Croxactuueckast CBA3b.

2

JIB

Onpeoenenue napamempos dynkyuu
pacnpedenenus.

I'enepanbHas  COBOKYHHOCTb M cliydyaiiHas
BbIOOpKAa. MeTo1 MakCHUMaIbHOTO MPaBAOINOA00US.
Onenka MaTeMaTUYeCKOTo OKUJaAHUS u
mucnepcun. Kiaccupukanus ommOOK HU3MEpeHHs.
3akoH ciokeHus omuooKk. OImMOKH KOCBEHHBIX
u3mepennit. Onpeaenenue AUCIEPCUN 0 TEKYIITUM
u3MepeHusiM.  JloBepuTenbHble  MHTEpPBajbl U
JIOBEPUTEIbHASI BEPOSITHOCTD.

JIB

Ilpogepka cmamucmuyeckux cunomes.

Onenka MaTreMaTH4eCKOro O0XHMIaHUS HOPMAJIBHO
pacripeiciecHHON ciydaiiHo BenuduHbl. OIleHKa
JUCIIEpCUH HOpPMAaJIbHO pacnpenesIeHHOU
CIIy4anHON BEJINYUHBI. CpaBHeHue JBYX
mucnepcuii. CpaBHEHHE HECKOJIBKHUX JUCIIEPCUI.
CpaBHeHnue 1Byx cpeHUX. CpaBHEHUE HECKOJIbKUX
cpennux. IIpoBepka OIHOPOIHOCTH PE3YJIBTATOB
M3MEPEHHUI. CpaBHeHUe BBIOOPOYHOTO
paclpefiefieHuss M PpacHpelelieHus T'€HEpalbHOM
coBoKynHocTH. Kpurepnii cormacus.

Kpurepnii Bunbkokcona. IIpoBepka rumotessl
HOPMaJIbHOCTH 10 COBOKYITHOCTH MaJIbIX BBIOOPOK.

JIB, A

ucnepcuonnviit ananus.

3aaya JUCHIEPCUOHHOTO aHAIN3a.
OnHOGaKTOPHBIN JUCTIEPCUOHHBIN aHAIN3.
JIByx(aKTOpHBIN AUCIIEPCUOHHBIN aHAIN3.
[InanupoBaHue SKCIIEPUMEHTA IIPU
JTUCIIEPCUOHHOM aHanu3e. JlaTuHckue u runep-

TPCKO-JIATUHCKUC KBAaAPATHI.

JIB, 11

(O), moaroToBka MHCHMEHHBIX aHAIUTHYECKHX paboT (AP), moarotoBka m 3ammra pedepatoB (P), mpoexTHas
texnonorus (I1T), sxkckypeun (D), TucTaHOHHBIE 0Opa3oBarenbHbie TexHoIorud (JJOT).




Ne
paszerna
JIUCLUILINHBI

HanmenoBanue TeMbl
Y KpaTKOE COAEpKaHUE 3aHATHS

O0newM,

aKaJl. 4achl

MNuanoBanunoHnHas
dopma °

5

Memoovl KOppenayuoHHozo u pezpeccuoHHO20
aHAU308.

Br160opounbIii kod(urment KOPPEJISIINH.
Koadduumentsr 4acTHOMN KOPPEJSLHH.
[Tpubmmkennas perpeccus. MeToa HaMMEHBIINX
KBajgpaToB. JluHelHas perpeccus OT OJHOIO
napaMmerpa. [TapaGonuueckas perpeccusi.
[TonuHOMBI YeOnimena. TpaHcueHaeHTHas
perpeccusa. OleHKa TECHOThI HEJIUHEHMHON CBS3H.
Meron MHO>ECTBEHHOU KOppEIALHH.
PerpeccroHHbIl aHAIU3 B MATPUYHOM opMe.

4

JIB

Memoow NAAHUPOBAHUA IKCIMPEMAnNbHbIX
IKCHepUMEHmOE.

[Tonubiit  QaxropHbld  3KcHepuMeHT. J[poOHbie
perkd.  OnrtuMu3anyss — METOAOM  KPYTOIo
BOCXO0>KJIEHUS 110 TIOBEPXHOCTH OTKJIMKa. OnucaHue
obnactu, OJIM3KOM K KCTPEMYMY.
Komnosunuonusie mnnansl bokca — VYwuicona.
OproroHanbHble  IUIAHBI ~ BTOPOrO  IOpsIKa.
PoraraGenpHbIe M1aHbl BTOPOTo nopsika bokca —
Xantepa. Kpurepun ONTUMaJBHOCTH  IUIAHOB.
HccenenoBanue NOBEPXHOCTH OTKIMKA. Pernienue
3ajaud onTuMu3auuu. DyHKIUA KEIATEIBHOCTH.
Cnoxuple IaHel. DakTOpHEIH dKcrepuMenT 2%,
COBMEILEHHBIM C JIATUHCKUM KBaJpaTtoM. Mertox
IIOCJIEI0OBATEIILHOTO CUMILIEKC-TIJIAHUPOBAHUS.
OproroHanbHble HachllleHHbIE MIaHbl [lnakerra —
bepmana. OtceuBaromye 3KCIepUMEHTH.. Mertoa
CIIy4alHOTO OanaHca. [InanupoBanue
DKCIIEPUMEHTAa  IIpU  ONPEIEICHUH  KOHCTaHT
ypaBHEHHH (HOPMaIbHOM KMHETHKH.

JIB




4.3. 3aHATHSA CEMMHAPCKOr0 TUNA

4.3.1. CemuHapbl, IPAKTHYECKUE 3AHATHS

O0beM,
No aKaJ. Jacel Nuanosanm
asnena HanmeHnoBaHme TeMbI OHHAS
p U KpaTKOe COJEpKaHUE 3aHATHS BCCTO | B TOM 1HCJIC HA
JUCLIUIUINHEI HPAKTHYECKYIO dopma
MIOJITOTOBKY

1 Benenne. OCHOBHBIE XapaKTEPUCTHKH 2 MK
CITyYaifHBIX BEITUYHH.

2 Ornpenenenne mapaMmeTpoB QyHKIIHH 4 2 MK
pacripeesieHus

3 [TpoBepka CTaTUCTHUECKUX THIIOTE3 6 2 MK

4 JlucriepcnoHHBIN aHAN3 8 MK

5 MeTobl KOPPEISAIUOHHOTO U 10 MK
PETPECCHOHHOTO aHAIN30B

6 MeTo1pl TITaHUPOBAHUS YKCTPEMATbHBIX 10 MK
IKCIIEPUMCHTOB

4.4. CamocrosiTe/ibHasi paboTa 00y4aroluxcs
4.4.1. TeMbl KOHTPOJBLHBIX BOMPOCOB /IJIsl CAMOCTOAATEIHLHOT0 H3YUYeHH s
No
asena [lepeuens BOMpOCOB 1Jis O6mnbewm, ®dopma
P CaMOCTOSITEIILHOT'O U3yUCHHSI aKaJl. 4ackl KOHTPOJIS
JTUCIIATUTHHBI

4 JlaTuHCKHE KYOBI. 18 YcTHBI onpoc

5 Meroa rpymnmoBoro ydyera apryMeHTos. Meroz 18 YeTHBII onpoc
TJIABHBIX KOMITOHCHT.

6 [lmannpoBaHue SKCIEPUMEHTA B 17 VYcrHblil onpoc
MIPOU3BOJICTBEHHBIX YCIOBHSIX.

4.4.2. KoutposabHble 3aganus °

KoHTposbHBIE 3a1aHUS BKIIIOYAIOT IPOBEPKY 3HAHUH, ITOJIYYEHHBIX NP U3YYEHHUH BCETO

Kypca.
KoHTponbHble 3amaHus W3JIOKEHBI B ydueOHOM mocobouu: AxnazapoBa, C.JI. Meromas

ONTHMHU3AIMH KCTIepUMenTa B xumudeckoi texuonoruu/C.J1. , B.B. Kadapos - Yueb. mocobue.
2-e u31., nepepad. u gor. — M.: Beicmr. mk, 1985.- 327 c.

5. Ilepeyenn Y4eOHO-MeTOANYeCKOro obecreueHust JIS
CaMOCTOAITEIbHOM Pad0ThI 00y4aKOLIMXCH M0 TUCHUIINHE.

b TIynkramn 4.4.1-4.45 packpblBaeTcst TeMaTuka ped)epaToB, TBOPYECKUX 3ajaHui, PT'P, KOHTPOIBLHBIX
pabor, acce u T.1 (ecinu npeaycmorpeno PITJT).




MeTtonudeckue ykazaHus il O0y4aroIuXcs 0 OPraHU3aIK CaMOCTOSTEILHOU paOOTHI
[0 JUCIWIUIMHE, BKIIOYAs TIEpPEYeHbh TEM CaMOCTOSATENBHOW paboThl, (OPMBI TEKYIIEro
KOHTpPOJISI 10 AWCHUIUIMHE U TPeOOBAaHUS K WX BBIMOJIHEHUIO Pa3MEIICHbI B 3JIEKTPOHHOMN
nH(}OpMaIMOHHO-00pa30BaTEIHLHOM cpene CIIOI'TU(TY) Ha caiire:
http://media.technolog.edu.ru

6. oH OLEHOYHBIX CPEACTB /JIA TNPOBeJeHHS] NPOMEKYTOYHOI
aTTecTAluu

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEPOIPHUATUN TEKYLIET0 KOHTPOJIS
MIO3BOJIIET MPEBBICUTH (JOCTUTHYTH) IOPOTOBBIH YPOBEHb («yIOBIETBOPUTEIBHO») OCBOCHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbrarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUISI BCEX JJIEMEHTOB
KOMIIETEHIIMH MPEBBIIEH (JOCTUTHYT) OPOTOBBI YPOBEHb OCBOECHUS KOMIIETEHIIMM HAa JaHHOM
JTarme.

IIpomesxyTouHas arrectanus O AUCHUIUIMHE NPOBOAUTCS B opMe caauu sk3ameHa. K
c/1adye HK3aMeHa JIOMYCKAIOTCs CTYCHTBI, BBIMOJIHUBIINE BCE (POPMBI TEKYIIETO KOHTPOJISL.

IIpu cnade sk3aMeHa CTYAEHT IMOJydYaeT JBa BOIPOCA U3 IEpEuHs BOIPOCOB, BpeMs
MOJAFOTOBKU CTYJ€HTa K YCTHOMY OTBETY — 10 45 MUH.

®DoHJT OIIEHOYHBIX CPEJCTB IO AUCIHUILUIMHE NpeacTaBicH B [Ipunoxernun Ne 1
[Tpumep comeprkaTeIbHON YacTH K3aMEHAIMOHHOTO OuyIeTa:
1. Onenka aucriepcuy HOPMaJIbHO paclpeAeIeHHON CIyJailHONW BETHUNHBL.

2. HJ'IaHI/IpOBaHI/Ie OKCIICPpUMCHTA IIPU JUCIICPCHOHHOM aHAJIN3C.


http://media.technolog.edu.ru/

/. IlepeyeHb OCHOBHOW W [ONOJIHUTEJbHON Y4YeOHOH JHUTEpPATYpBbI,
He00X0AUMOii VISl OCBOCHUS JUCHUIIIMHBI

a) neuyaTHble U3paHUA:

1.  Houromomog, JI. B. MeTosl pemeHuss CUCTEM JIMHEHHBIX alreOpanvdecKux YpaBHEHUH :
Yuebnoe mocobue / /1. B. Jlonromonos ; CIIOI' TU(TY). Kad. mpuxn. marematuku. CII06. :
[6.u.],2012. 33 c.

2.  KommbrotrepHbie TEXHOJIOTUH MOCTPOEHUS MaTeMaTUYeCKUX Mojienen
XUMHUKOTEXHOJIOTUYECKUX TMPOIIECCOB Ha OCHOBE MOJHOTO (PaKTOPHOTO SKCHEPHUMEHTA!
yueb. noco6. / B. A. Xonoxunos, B. M. Kpsuios, B. I1. AuapeeBa u 1p. — MUHHCTEPCTBO
obpazoBanusi u Hayku 9  Poccuiickoit ~ ®Depepanum, Cankr-IletrepOyprekmii
TOCY/IapCTBEHHBI TEXHOJOTUYECKHI WHCTUTYT (TeXHUYeCKwii yHuBepcurter), Kadempa
cucrteMHoro ananusa. — Cankr-IlerepOypr : CIIOI' TU(TY), 2010. — 53 c.

0) aneKTpoHHble yuebHble usgaHuna’:

3. Tonbuesa JI. B. Maremaruyeckoe MOAECTUPOBAHHE XMMHUKO-TEXHOJIOTMYECKHX IPOILIECCOB.
bazoBbiit kypc: yueO. moco6. / JI. B. TIombueBa, A. B. Kozmos, A. H. Ilomocun. —
MunuctepctBo o0pazoBanus u Hayku Poccuiickoit ®enepanuu, Casxt-llerepOyprekuii
rOCyJapCTBEHHbIN TEXHOJIOIMYECKHMM MHCTUTYT (TeXxHuueckuil yHuepcuteT), Kadenpa
CHCTEM aBTOMAaTH3MPOBAHHOTO NPOECKTHpOBaHUS U ympasieHus. — Cankrt-IlerepOypr
CIIOI'TU(TY), 201285 <c¢. // CII6I'TU. DOnexrponnas Oubnmoreka. - URL:
https://technolog.bibliotech.ru (mara oOpamenus: 12.01.2022). — Pexum nocryma: s
3aperucTpup. MoJIb30BaTeNei.

4. CawmoiinoB H. A. Ilpumeps! u 3a1auu 1o kypcy «MaTemMaTHuecKkoe MOJIETUPOBAHUE XUMHUKO-
TEXHOJIOTUYECKUX MporeccoBy: ydeOHoe mocobue / H. A. CamoiuioB. — 3-e u3a., ucop. u
nor. — Cankt-ITerepOypr ; Mocksa ; Kpacaomap : Jlans, 2013. — 168 c. ISBN 978-5-8114-
1553-3 // Jlans : snexTpoHHO-OMOMMoTeuyHas cucrema. — URL: https://e.lanbook.com (mata
obpamenusi: 12.01.2022). — Pexxum nocTyra: 1mo nojamnucke.

8. Ilepeyenr pecypcoB HHGPOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM
cetu «MHTEpHET», HEOOXOAUMBIX /IJISl OCBOCHH S AUCIHUILINHBI.

1. yueOHsIii IUIaH, PII/L u y4eOHO-MEeTOINUECKre MaTepUabl.
http://media.technolog.edu.ru

2. Caiit @enepa’bHOH CIyKObl MO MHTEIJIEKTYAIbHOM COOCTBEHHOCTH
(PocnarenT) : WNHudpopManinoHHO-TIOMCKOBast cucreMa -
http://www1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform
retrieval_system/

3. CrpoutenbHblii ioptan BecbbeToH - Bce 0 CTpOUTENBCTBE U MPOU3BOJICTBE
CTPOUTEJBHBIX MaTepHasoB. - http://www.allbeton.ru/

ANEKTPOHHO-OMOINOTEYHBIE CHCTEMBI:
«3NeKTpOHHBIH YuTaNBHBIH 321 — bubmmoTex» https://technolog.bibliotech.ru/;
«JIanby https://e.lanbook.com/books/.

" B T.4. ¥ METOIMUECKHE TI0COOUS
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http://media.technolog.edu.ru/
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http://www1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform_retrieval_system/
http://www.allbeton.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

9. Metoauyeckue YyKa3aHusi Js1i 00y4yamolIMxcsi IO OCBOEHHUIO
AUCHHUILINHBI.

Bce Buabl 3aHATHI 1O JOUCHUIUIMHE «METOIBl ONTUMH3AaLMU JKCIIEPUMEHTA B
XUMUYECKOW TPOMBIIIUICHHOCTHY TMPOBOJATCS B COOTBETCTBHHM C TPEOOBAHMSIMU CIICTYFOIIMX
CTII:

CTII CII6I'THU 040-02. KC VYKJ/B. Buasl yuyeOHbIX 3aHatuil. Jleknus. OOmme
TpeOOBaHUS;

CTO CIIoI'TAU 018-2014. KC VYKJIB. Bunpl ydeOHbix 3aHatuil. CeMUHaphl H
npakTuaeckue 3ansatus. O0mue TpeOoBaHus K OpraHu3aliy U MPOBEIACHHUIO.

CTII CII6GI'TH 048-2009. KC YKB/I. Bunbr y4yeOHbIX 3aHsTHH. CamMOCTOATEIbHAS
tanupyemas padota crynenToB. OO0rue TpeOoBaHUs K OpraHU3aIUH U ITPOBEICHUIO.

CTII CII6I'TH 016-2014. KC YKB/I. ITopsiiok nmpoBeAeHUS 3a4€TOB U IK3aMEHOB.

[TnaampoBaHue BpeMeHU, HEOOXOJMMOrO0 Ha W3YYCHHE AHHOW TUCIUIUIMHBI, JTyYIlIe
BCET0 OCYIIECTBIISATh HAa BECh CEMECTp, MpeIycMaTpHuBas MPH ATOM PETYJSIPHOE MOBTOPEHHUE
IIPOMIEHHOI0 MaTepuasa.

OCHOBHBIMHU YCIIOBUSIMH TIPaBUJILHOM OpraHU3allMM y4eOHOTO Ipoliecca s CTYACHTOB
SIBJISICTCS:

IJIAHOBOCTH B OPTaHU3aluU y4eOHOU padoThI;

CEpbhE3HOE OTHOIIECHUE K U3YyUEHHUIO0 MaTepuraa;

MTOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansTusi CTyleHT DOJDKEH MPUXOIUTh, UMes Oarak 3HAHHM W BOMPOCOB IO YXKE
W3Y4YEHHOMY MaTepuaiy.

10. Ilepeyenb UHMPOPMANMOHHBIX TEXHOJOIHH, MCHOJb3yeMbIX MPH
OCYIIIeCTBJICHMH 00Pa30BaTeJIbHOIO NMPoLecca Mo TUCHHUILTHHE.

10.1. UudopManHOHHBIE TEXHOJIOTHH.

B yue6HOM mpomecce MO MAaHHOW JUCHMILIMHE IPEIyCMOTPEHO HCIOJIb30BAHUE
MH(OPMaLIMOHHBIX TEXHOJIOTH:

YTEHHE JIEKIUI C UCIIOJIb30BAHUEM CIIalI-TIPE3CHTALN;

yueOHbIe BUIEOMAaTEPHAIIbI:

B3auMoieiicTBHe ¢ oOydaronumucs nocpeacrsom SMOC.

10.2. IIporpamMHoe o0ecnieveHue.

Microsoft Office (Microsoft Excel) unu LibreOffice;
[Taket npukiaansix nporpamm MathCad 14.

10.3. ba3bl JaHHBIX 1 HHGOPMALIMOHHBIE CIPABOYHbIE CHCTEMBI.

1. CnpaBouyHo-mHpOpMalMOHHAs CHUCTEMa IOMCKAa HOPMATHUBHBIX  JJOKYMEHTOB
http://gostrf.com/
2. Crpoutenbubie HOpMBI 1 TipaBuia - CHUILP®. - http://cHum.pd/snip/

11.MaTepuajibHO-TEXHUYECKOE O0ecriedyeHue OCBOEHUsI JUCIHMILUIUHBI B
X0/le peaju3anum 00pa3oBareJbHONH MPOrPaMMbl
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http://gostrf.com/
http://снип.рф/snip/

Jns  BeneHUs JIGKOUOHHBIX UM IPAKTHUYECKUX 3aHATHH HCIOJIB3YETCS ayIUTOpHS,
000pyI0BaHHAas CPEICTBAMH OPITEXHHUKH, HA 15 MOCag0YHbIX MeECT.

JUiss  BBIIOMTHEHHUS CaMOCTOSATENBHOM padOThl HMCMOIB3yeTCsl KOMIBIOTEPHBIA KJiacc,
000pyI0BaHHBIN NIEPCOHANIBHBIMU KOMIIBIOTEPAMH, 00BbEITUHEHHBIMU B CETb.

12.0co0eHHOCTH OCBOECHHS AMCHUILVIMHBI HMHBAJIHAAMH H JHIAMH C
OIrpaHUu4Y€¢HHBIMHA BO3MOKHOCTHAMH 3/I0POBbSI.

JUii WHBaNMIOB M JIMI C OrPAHWYEHHBIMH BO3MOYKHOCTSAIMH y4yeOHBbIE IpOLECC

OCYILECTBIISICTCSI B COOTBETCTBHH ¢ [loyioskeHHMeM 00 opraHM3aluy y4eOHOro Iporecca s

00y4YeHUs] MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSAMH 310poBbsi CIIOI TU(TY),
yYTBEPXKACHHBIM pekTopoM 28.08.2014r.
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[Tpunoxenue Ne 1

K paboueii mporpaMmme JUCHUTLTHHBI

MoH/1 O1IEHOYHBIX CPEICTB /IJIs MPOBeIeHUsI POMEKYTOUHOM
aTTEeCTAIMM IO QUCHHUILIHHE «MeToabl ONTHMHU3AHH
IKCINEPUMEHTA B XUMHYECKOH MPOMBbINIJIEHHOCTH

1. IlepeyeHb KOMIETEHIUI ¥ 3TANIOB UX (POPMUPOBAHUSA

Nupekc
8 Coneprxanue? Oran GpopMupoBaHus’
KOMIICTCHIIMH
IK-3 CnocofeH K cHCTeMAaTH4eCKOMY H3y4YeHHUI0 HAy4yHO- | IIPOMEKYTOUYHBIN
TEXHUYECKOM U aTeHTHOU uHpopManuy,

0T€YeCTBEHHOI0 H 3apy0e’KHOro ONbITA no
COOTBETCTBYHOIIEMY NPOQUIIO NOATOTOBKHU

MK-7 CriocobeH cocTaBisATh 0a3bl JAHHBIX JUISI  CHCTEM | TIPOMEXKYTOYHBIN
HOATOTOBKH MAaITMHOCTPOUTEIILHBIX TIPOU3BOJICTB

8 JKupubiM mpudTOM BbIIEIAETCS Ta YaCTh KOMIIETEHIMH, KOTOpas (GOPMHUpYeTcsl B XOJE M3y4eHHs JaHHOM
JUCTIUTUIAHEI (€CTIM KOMIIETEHIINS OCBaNBAETCS MOIHOCTHIO, TO ()parMeHThI HE BBIACTISIOTCS).

® Dran QopMUpOBaHHS KOMIETEHIMH BhiOMpaercs no m. 2 PIIJI u yuyeOHOMY muaHy (HadalubHbIA — €CIM HET
MPEMECTBYIOMNX IUCIHIIINH, HTOTOBBIH — €CIM HEeT TMOCIeAYIOMNX IUCHUIUIMH (WM KOMIETEHIUS He
(opmupyercst B xoe npakTiky Wi [ MA), TpoMeKyTOUYHBIH - BCe Ipyrue)
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2. Iloka3arenu u KPUTEPUHA OLNCHUBAHUA KOMIIeTEeHIIUIl Ha PA3TUYHBIX 3Tanax ux (l)OpMHpOBaHI/Iﬂ, IIKAaJIa ONCHUBaAHUA

Kon u HanmeHoBaHME INTokazaTenu Kpurepuit
MHMKATOpa c(hOpPMHUPOBAHHOCTH OLeHHBAHHS YpoBHHU CHOPMHUPOBAHHOCTH (OIMMCAHUE BRIPAKEHHOCTH JIECKPHUIITOPOB)
JOCTUKEHHS (meckpunTOpHI)
KOMIICTCHIIIHI «yIOBIETBOPUTEIILHO» «XOPOLLIOY» «OTJIINYHO»
(moporoBblit) (cpennmii) (BBICOKHIA)
IIK-3.4 (3H-1) OTBeTHI HA Nmeer obmice Hmeet 3naHMsI 0 METOIAX HNmeet netanbHbIC 3HAHUS
Cocrapienue 6a3 3naet: COBpeMEHHbIE BOIIPOCHI Hpe/ICTaBICHHE 0 METOAAX IJIAHUPOBAHUS 0 MeToJax
JAHHBIX 110 METOIUKHU I1aHupoBaHus | NeNe 3-50 IIAHAPOBAHUS SKCTIEPHMEHTA, HO C [UIaHUPOBAHHS
pesynbpTaraM IKCTICPHMEHTA € yHCTOM SKCIEPUMEHTA HEKOTOPBIMHU TTpobeaMu SKCIIEpUMEHTA
OTEYECTBEHHOTI'O U
SKCIEPUMEHTAIBHBIX 3apyGesKHOro OIbITA
HCCIICI0BAaHUI (Y-1) OrtseThl Ha Hmeer obmmee YMeeT caMOCTOATEBHO VMeeT caMOCTOATENIBHO U
YMeer: IpoBOAUTH BOIIPOCHI Hpe/CTaBIeHHE 0 METOAAX BBIMOJHSTH 00305l JICTAIIBHO BBIMOJHST
0030pbI TATEHTHOU U NeNe 1-2 IOUCKA MaTEeHTHOUN U NAaTEHTHON U HAYy4YHO- 0030pbI MATCHTHOU 1
HAy4HO-TCXHHYCCKOM Hay4YHO-TEXHUYECKON TEXHMYECKOM JINTEPATYPHI, | HAYYHO-TEXHUIECKOM
JIATCPATYPEI B obmactu JIUTEPaTypHI HO C HEKOTOpPBIMHU JuTepaTyphl
XUMHUYECKOU TEXHOJIOTUH HeJI0YeTAMU
(H-1) BeimnosnHenne CnocobeH pelarb U CnocobeH pelars U Cnocoben
Bnaneer: HaBbIKaMu KOHTPOJIbHBIX aHaAJIN3UPOBATH aHaJIM3UPOBaATh CaMOCTOATEIIbHO
aHAJIM3NPOBATH 3ajiaHuii MIOJIy4aeMBbI€ Pe3yIbTaThl [oJIy4aemsle pe3ynbTaTel | AHAJIM3UPOBATH
PC3yIbTaThI DKCIIEPUMEHTAIIbHBIX JKCIEPUMEHTAIBHBIX 110, Ty9acMbIC
SKCICPUMCHTAIIEHBIX Hccae0BaHmii ¢ HCCIIEIOBaHUIL, HO C pe3ynbTaThl
uccaenosaHi MOJACKa3KaMHU HEJI0YeTaMHU SKCIICPHMCHTAIIbHBIX
TpernojaBaTes UCCIIEN0BaHUI
MK-7.2 (3H-2) OtBeTHI Ha Umeer obmiee Mwmeer 3HaHMSA 0 METOJ1AX Nwmeer feTanbHble 3HAHHUSI
ba3nl jaHHLBIX IO 3naer: MeTonuku BOIIPOCHI IPCACTABICHUC O METOIaX MJIaHUPOBAHUS 0 ME€TOax
JIAaHWPOBAHUIO, JIAHAPOBAaHUS NeNe 3-50 JIAaHAPOBAHUS 9KCIICPUMEHTA, HO C JTaHUPOBAHUA
OopraHu3alu 1 SKCIICpUMEHTA JJIs SKCIICPUMCHTA HEKOTOPBIMHU npoGeJ‘[aMH OKCIICPUMCHTA
IIOCJICO0OBATCIIBHOCTHU MMOATOTOBKU
CO3J1aHUs

MAaIIHOCTPOUTEIIBHBIX

MAaIIMHOCTPOUTEIIEHBIX
IMPpOnU3BOACTB




IIPOU3BO/ICTB, B TOM
YHCJIE HA OCHOBE
MOJTy4YEHHBIX
HKCIIEPUMEHTAIbHBIX
pe3yJIbTaToOB

(V-2) OtBeThI Ha Nmeer obmee YMeeT caMOCTOSTEIBHO YMeeT caMOCTOSTEIBHO U
YMmeeT: npoBOaUTH BOIIPOCHI npecTaBiIeHHe 0 METOAAX BBITIOJIHATE 0030PBI JIETAIbHO BHINOJIHAT
0030pbI MATEHTHOM U NeNe 1-2 [OUCKA ATEHTHOMN U [aTEHTHON M HAYy4YHO- 0030pbI MATCHTHOU U
HAYYHO-TEXHHYECKOM HAay4YHO-TEXHUYECKOU TEXHUYECKOM JIUTEPATyphl, | HAYYHO-TEXHUYECKON
JITEPATYPEI B 00/1aCTH JUTEPaTyphI HO C HEKOTOPBIMHU JuTepaTyphl
HONrOTOBKH HEZIOYETAMH

MalIMHOCTPOUTEIbHBIX

MIPOU3BOJCTB

(H-2) Brinonnenue Criocoben MIIaHUPOBATH Crioco0eH IIaHUPOBATH Cnocoben

Bnagneer: HaBbIKaMu KOHTPOJIPHBIX HUCCIIEIOBAHUS C HUCCIICIOBAHMSA, HO C CaMOCTOATCIbHO
IJIaHUPOBAHUS 3aaHni HOJICKAa3KaMu HeI0ueTaMU IJIAHUPOBATh
AKCIIEPUMEHTAIBHBIX [IperoaaBaTest HCCIIEIOBAHUS
MCCIIEI0BAHUI

[Ikana onenuBanus coorBerctByer CTO CIIOI TU(TYVY):
M0 JUCUUIUIMHE MPOMEXYTOYHAs aTTECTalMsl MPOBOAUTCS

«XOPOILOY, «OTIHIHOY).

B Q)opMe OK3aMCHa, LIKajJa OLCHHBAaHUA — OamnpHas (((y,HOBJ'ICTBOpI/ITCHBHO»,
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3. TunoBble KOHTPOJILHbIE 321aHHUA /1 IPOBEJACHUS TPOMEKYTOYHOM aTTeCTALNH.
a) Bompochl A5 OLEHKHM 3HAHMi, YMEHHl M HABBIKOB, COPMHPOBAHHBIX Yy
cryaenta no komnerenuusimM IK-3 u IIK-7:

1) OrteuecTBEHHBIC U MEXIYHAPOIHBIC 0a3bl MATCHTHOM MH(OPMAIIHH.

2) OrteyecTBEHHBIC M MEXKIyHAPOIHBIC 0a3bl HAYYHBIX CTATCH.

3) OCHOBHBIC XapaKTEPUCTUKU CIyYalHBIX BEJINYMH.

4) 3axoHbl pacnpenencHus. YucIoBble XapaKTePUCTUKHY.

5) CaoiicTBa MaTeMaTH4YECKOTO OXKHIAHUS U JUCIICPCHU.

6) HopmanbHoe pacrpeencHue.

7) Cucrembl cinydaiHbIX BeindrH. CTOXaCTUYECKas CBS3b.

8) I'enepanbHas COBOKYITHOCTb U CiTydaiiHas BHIOOpKaA.

9) MeToa MaKCHMAJIBHOTO TPaBIOMIOI00US.

10) OreHka MaTeMaTHYECKOT0 OXKUAAHHS U AUCIICPCHH.

11) Knaccudukaius ommob0K H3MEpEHUsI.

12) 3aKOH CI0KECHHS OMIHOOK.

13) OmnbKu KOCBEHHBIX U3MEPCHUM.

14) OnpenencHue AUCIEPCHH 10 TEKYIIUM U3MEPEHHSIM.

15) JloBepuTenbHbIC HHTEPBAJIBI U JIOBEPUTEIIbHAS BEPOSTHOCTb.

16) OrnieHKka MAaTeMaTHYeCKOrO OXHAAHHS HOPMAIBHO PACIPECICHHON  ClIydaiHON
BEJIMYHHBI.

17) Onenka qucrepcu HOpMaIbHO PACIIPECICHHOM Cly4ailHOM BeTMYHHBI.

18) CpaBuenue nByx aucrepcuii. CpaBHEHHE HECKOJIBKHMX JUCICPCHIA.

19) CpaBHenue aByx cpeanux. CpaBHEHHE HECKOJIBKHUX CPEIHHX.

20) ITpoBepka 0JJTHOPOHOCTH PE3YJILTATOB U3MEPEHHI.

21) CpaBHeHHEe  BBIOOPOYHOTO  pACHpEACIICHHS W pACHOpeleNicHUus  reHepajbHON
coBokynHocTu. Kpurepuii cornacus.

22) Kpurepwuii BuibkokcoHa.

23) IIpoBepka runoTe3bl HOPMaIbHOCTH 10 COBOKYITHOCTH MaJIbIX BBIOOPOK.

24) 3agavda aucnepcruonHoro aHanu3a. OqHOo()aKTOPHBIN AUCIICPCHOHHBINA aHAJIH3.

25) JIByx(haKTOpHBIH AUCTIEPCHOHHBIN aHAJH3.

26) [nanupoBaHKe SKCIICPUMEHTA TIPU TUCTIEPCUOHHOM aHAITU3e.

27) JlaTuHCKHE U THIIEP-TPEKO-TATHHCKUE KBAIPATHI.

28) Br100pouHbIi KOAPPHUIIUSHT KOPPEIISIIHH.

29) Koo dunmentst yactHoit Koppessinuu. [IpuOmkeHHas perpeccusi.

30) Mero HAUMEHBIIINX KBAAPATOB.

31) JTuneitHas perpeccust OT OHOTO HapameTpa.

32) [Mapabomauueckas perpeccus. [lonuaombl UeObimera.

33) TpaHcIiieHICHTHAsT PErPECCHsl.

34) OrieHKa TeCHOTHI HEIMHEHHOMN CBSI3H.

35) MeTo1 MHOXECTBEHHOH KOPPEISILIUH.

36) PerpeccroHHBIii aHATH3 B MATPUIHOH (opMme.

37) IonHblii (haKTOPHBIN IKCIIEPUMEHT.

38) JIpoOHbIE PEIUIHKH.

39) OnTumu3anus METOI0M KPYTOTrO BOCXOKACHUS 10 IOBEPXHOCTH OTKIIMKA.

40) Onrcanue 06JacTi, OJIU3KOM K IKCTPEMYyMY.

41) Kommo3unnoHHble ianbl bokca — YucoHa.

42) OpToroHaIbHbIC TUIAHBI BTOPOTO TOPSI/KA.

43) PoraTabenbHble TUIaHBI BTOpOro nopsiaka boxca — Xanrtepa.

44) Kputepuu ONTUMATIBHOCTH IJ1aHOB. MccieoBaHNne MOBEPXHOCTH OTKITHKA.

45) Pemenne 3a1aun onTuMu3aui. OyHKIHS KeTaTeIbHOCTH.



46) Cnoxnple TmaHsl. DAaKTOpHEIH dKcrepuMeHT 22K COBMENIEHHBI ¢  JTaTMHCKHM
KBaJJPaTOM.

47) MeroJ mocie10BaTeIbHOTO CUMILICKC-TNIAHUPOBAHHSI.

48) OpTroroHaibHbIe HAaChIIICHHBIC IU1aHbl [InakerTa — bepmana.

49) OrcenBaroIUe dKCIIEPUMEHTBI. MeTo/ 1 ciy4aiiHoro GaaHca.

50) [TnanupoBaHue SKCIEPUMEHTa IPH ONPEACICHHH KOHCTAHT YpaBHEHHH (OpMalbHON
KUHETHKH.

K sk3ameHy nOmycKarOTCsl CTYAEHTHI, BHIMOJIHUBIINE BCE (POPMBI TEKYIIETO KOHTPOJIS.
[Ipu cnaue sk3ameHa, CTYJICHT MOJIyYaeT JiBa BOIPOCa U3 MEPEUHs], IPUBEJICHHOIO BBILIE.
Bpemst moaroToBKu CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

4. Meroanyeckue MaTepuaJibl 1Jisl ONpeJe/ieHUs] MPOUeAYpP OLEHUBAHUSI 3HAHMIA,
YMeHHI, HaBBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TAMNbI
(popMupoBanus KoMNeTeHIH.

HpOMe)KYTO‘IHaH arrecraguAa 110 JUCHUIIIMHC IIPpOBOAUTCA B  COOTBCTCTBHU C

tpeboBanusimu CTIT CTO CII6I TU(TY) 016-2015. KC YKB/I. Ilopsinok mpoBeneHus 3a4eTOB
U 9K3aMCHOB.
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