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1. Ilesm ocBOeHUS AU CUUILIMHBI

OcHoBHas 11e1b AUCIUIUIUHBI « OCHOBBI HAYUYHBIX MCCJICIOBAHUI) — TIIyOOKas
npodeccuoHallbHAas  MOJTOTOBKAa  CIEHHAINCTa, OOECIeYuBaIoNias YyCIEIIHOE
pEILICHUE HCCIEAOBATEIIbCKUX 3a/1a4, BO3HUKAIONIMX IIPU CO3JJaHUU HOBOTO
000py10BaHUS JUIsl TEXHOJIOTMYECKUX JTUHUH.

OcHOBHBIC  3ajlayaMM  JUCITUIUIMHBI  ONPEACIISIIOTCS  KBaTU(UKAIIMOHHON
XapaKTEPUCTUKOM, B COOTBETCTBMM C KOTOPOM B pe3yibTare HU3YyUYECHUS IaHHOMU
JUCHUIUIMHBI CIEHMATUCT JIOJKEH 3HaTh OCHOBHBIC HAIMPABJICHUS U TMEPCICKTUBBI
HCCIICIOBAHUS TEXHOJOTHYECKOTO 000pYI0BAaHUS TEXHOJOTHUCCKUX JIMHUH.

B Xoze NeKIMOHHBIX W TMPAKTUUYECKHUX 3aHATHN IOJYUYCHHBIE TEOPETUUYECKHE
3HAHMS YTITYOJISIFOTCS Y 3aKPETUIIOTCS. HA KOHKPETHBIX TPUMEpPaXx.

[Tomy4yeHHbie 3HAHWS JOJDKHBI 00ECIEUNUTH OyIaymieMy CIEIHAINCTy BO3-
MOXHOCTb YCIEUTHON pabOThI O CHEIUATBLHOCTH.

3agauerd aucUUIUIMHBL  «OCHOBBI ~ HAy4YHBIX  HCCIIEOBAaHUMN»  SIBIISIETCA
MOJArOTOBKA CHEHHAIMCTA K MPAKTUYECKOM MAEATEIBHOCTH IO CHEHUAIbHOCTH
18.05.0 1 «XuMuueckasi TEXHOJIOTUSI SHEPTrOHACHIIIEHHBIX MATEPUAIOB U U3ACTUI.

2. Mecto nucuuiuinibl B cTpykrype OIl cnenmanurera

JlucuIIMHa OTHOCHUTCS K YacTH IMKJIa TUCIUILINH O010Kka b1.1 ba3oBas dacth
OII cnenuanucra.

N3ydenne auCHUILIMHBI OazupyeTcs Ha nucnuiuimHax «lIporeccsl u anmaparsl
XHMUYECKOW TEXHOJIoTUM», «Bhicmias marematuka», «lIpoekTHas NeATEIbHOCTHY,
«OCHOBBI aBTOMATH3WPOBAHHOIO IPOSKTHUPOBaHUs». JlucrurumHa obOecrieynBacT
W3yYECHUE IUCHUIUIMH: «XHMUYECKHE PEAKTOPhI MPOU3BOJCTB HUTPONPOLYKTOBY,
«MexaHnKa TBEPABIX IHUCHEPCHBIX CPEN B MpOLEcCaX XUMUYECKONM TEXHOJIOTHNY,
«Texnonorus cmeceBbix DHM», «Kpuoxummueckas HaHotexHosiorus s OHMy,
«CucTeMbl yIIpaBi€HUs] XUMUAKO-TEXHOJIOTUYECKUMU MPOLIECCAMM.

3. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHS MO THCIUTIITHHE
(Moay.110), COOTHECEHHBbIE € MIIAHUPYEMBIMH Pe3yJbTaTaAMI OCBOECHHA
00pa3oBaTeJIbHOM NMPOTrPaAMMBI.

B pesynprate OCBOEHHS JAUCHUIUIMHBI (MOAyNsg) Yy  OOyyarommxcs
bopMupyIOTCA CIIEAYIOMNE KOMIIETEHIIUN U JOJKHBI OBITh JOCTUTHYTHI CICAYIOLINE
pe3ynbTaThl 00y4eHUs Kak 3Tar (JOPMUPOBAHUS COOTBETCTBYIOIIMX KOMIIETCHIIUMN:

Kon B pesyabrare Ilepeyennb MIaHUPYEMBIX
KOMIIETEHINH OCBOEHHUS pe3yJabTAaTOB 00y4eHHs 10
o0pa3oBaTeIbHOM AMCIHUTIIAHE




NporpamMMmel
o0y4yaromuiics 10J15KeH
o0saxaTh

- CITOCOOHOCTRIO K
abCcTpakTHOMY

3HATh:
- COBpEeMeHHbIE HH(POPMAIIMOHHO-

OK-1 MBIIIJICHUIO, aHATTU3Y, | KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUH,
CUHTE3Y OCHOBHBIE TPEOOBaHMUS
nH()OPMAITMOHHON O€30MTaCHOCTH;
yMeTh:
- pemmaTh CTaHAapTHBIC 3a0a91
po¢eCCUOHATILHON JIeATEIbHOCTH
10 COBEPIIICHCTBOBAHUIO
000pyTOBaHUST XUMUYECKUX
NPEIPUSITHUS;
BJIA/I€Th:
- HaBBIKAMU cOOpa HEOOXOIUMOM
uHOpMAIUU, CHUCTEMATH3AIluUd |
ee aHaJu3a.
- CIIOCOOHOCTHIO 3HATh:
npodeccruoHaIbHO - COBPEMEHHOE TEXHOJIOTHYECKOE U
OIIK-2 HCIIOJIb30BATh aHAJUTHYECKOE 000py0BaHHUE,
COBPEMEHHOE METO/Ibl TUTAHUPOBAHUS
TEXHOJIOTUYECKOE U AKCIIEpUMEHTa U 00pabOTKH
aHATUTHYECKOE MOJTYYCHHBIX TAHHBIX;
o0opyioBaHue,

CIIOCOOHOCTBIO K
MIPOBEICHUIO HAYYHOTO
HCCJIEIOBAHUS U
aHaAJIM3Y MOTYYEHHBIX
P €T0 MPOBEJICHUIO
pe3yJIbTaToB

yMeThb:
- IJIAHUPOBATh SKCIICPUMEHT,
HPOBOJIUTH IKCIICPUMEHTAIbHBIC
HCCIICIOBAHUS C UCIIOJIb30BAHUEM
COBPEMEHHOT'0 aHATMTHYCCKOTO
000pyIOBaHUS;

BJIA/IETh:

- HaBbIKAMU  TPOBEICHHUS
AKCIEPUMEHTATBHBIX
UCCJIEI0BAHU, 00paboTKH

ITOJTyYEHHBIX PE3YJIbTATOB.




4. CTpyKTypa M coJep:KaHue JUCHUIIHHBI.

OO61mast TpyJ0EMKOCTh TUCUUILIUHBI COCTABIISIET 2 3a4€THBIX €AUHUIIBL, T.€. 72
aKaJeMUYECKUX 4Yaca, KOTOpbl€ BKJIIOYAIOT ayAUTOPHYIO paboTy  (JeKLHH,
MPaKTUYECKUEe W CEMUHAPCKHUE 3aHATHS), a TaKKe CaMOCTOSTENbHYIO padoTy
CTYJIeHTOB. POpMa KOHTPOJIS — 3a4eT.

Crpykrypa n coaepx’aHue AUCHUIUIMHBI «OCHOBBI Hay4HBIX HMCCIICOBAHUN»
110 CPOKaM U BHUJaM paboThl oTpakeHsl B [Ipunoxenun 3.

Conepxxanue pa3iesioB JTUCHHUILIAHBI.
4.1.  Ilousamue nayku u knaccuguxayus nayx. Hayunoe ucciedosanue.

[Tonarve u 1nenu Hayku, 3a7aud Hayku. Hayka ¢ TOukM 3peHUsi CyObeKTa U
o0bekTa. Knnaccudukarus Hayk. HayuHoe uccnenoBanue.

U3mepenne ¢usnveckux BenuuuH. Tumbl BenuuuH. [IpsiMoe M KOCBEHHOE
n3Mepenne. OTHOKpPATHBIE U MHOTOKpaTHbIe M3MepeHusi. [locTosiHHas U cimydyaliHas
BenmurHa. M3MeHsromasics BeJimurHa. TUIlbl TOrpelHoCTEr u3MepeHuid. [Ipomaxu u
rpyObie morpentHocTu. [IpubopHast morpentHocTh.

4.2. U3meperue uzuueckux eeiuquH.

N3mepenne ¢usmveckux BenuuyuH. Tumbl BenuuuH. [IpsmMoe M KOCBEHHOE
n3Mepenne. OJTHOKpaTHbIE U MHOTOKpaTHble u3MepeHud. [locrosHHas u ciydaitHas
BeJMurHA. M3Mensromasics BennanHa. Tunel norpemnocter n3mepenni. [Ipomaxu n
rpyObie morpentHocTy. [IpubopHas norpenHocTs.

Ciy4yailHple BEJIMYMHBI M HMX XapaKTEPUCTUKU. [IIOTHOCTH BEpPOSATHOCTH,
CpeHEE 3HAYCHHE NHUCIEPCHUS, CPEAHEE KBAAPATHYHOE OTKIOHeHHe. HopmanmbHoe
pactipenenenue.  I[lpaBuno  3x  crangaptoB.  JlOBEpHUTENBbHBIM  MHTEpBAI.
HosepurenbsHas BeposiTHOCTb. Koaddunmentsl CThlo/ieHTA.

CymMmapHasi morpemrHoctb uzMepeHuil. [IpubopHasi mnorpemHoctb, Kiacc
TOYHOCTH Tpubopa. IlorpemHocTs KOCBEHHbIX H3MepeHuil. CBs3b MOTPENTHOCTEN
IPSAMBIX M KOCBEHHBIX M3MEPEHUN. YYET NOTPELIHOCTH B 3alMCHU OKOHYATEIBHOI'O
pe3yibTata u3MepeHui. [1ops ok BBINOIHEHUS OKPYTIICHUM.

JIuneapu3anus gaHHbIX. CriocoObl TMHEapu3alry JaHHBIX. MeTo] HauMEHbIINX
KBaJpaToB.

4.3. Ananuz pazmepnocmei. Ypasnenus pecpeccuu.

HHaHI/IpOBaHI/IC OKCIICpUMCHTA. MGTO,Z[ YCTaHOBJICHUA CBiA3HU MCKIY
(I)HSH‘I@CKI/IMI/I BCINYHUNHaMU, CymcCTBCHHBIMHA JIIAA HN3y4acMoro SABJICHUS,
OCHOBAHHBIN Ha pPacCMOTPCHHUHA paBMCpHOCTeﬁ OTHUX BCJIMYHH. TeopeMa bakuHrema.
T-TCOpEMa. MCTOI[ IMOCJICAOBATCIIBHOI'O NCKIIFOUYCHU A pa3M€pHOCT€ﬁ.



Koppensaumonnslii aHanu3, €ro OCHOBHAs 3aaada. PerpecCHoHHBIN aHamus,
YPaBHEHHUE PETPECCHH.

4.4. Teopus noooodus.

['eomerpuyeckoe W (QuU3NYECKOE TOJ00HME, aHAJIOTH. YCIOBHS (PU3HUECKOTO
nogo6usi. TeopeMsl mogo0uUs.

OnpeneneHne KpUTEpHeB Toao0Ms w3 JAUPGEpeHITHANTBHBIX  YPaBHCHHUH.
Onpenensromue u  onpeaensieMble Kputepuu moao6us. OCHOBHBIE KpUTEPUU
10JT00HSI.

5. OOpa3oBarejibHbI€ TEXHOJIOTHH.

Meronuka npenofaBaHus AUCITUIUTHHBI « OCHOBBI HAYYHBIX WUCCIICIOBAHUID U
peanm3aiys KOMIIETEHTHOCTHOTO TMOAXO0/Aa B M3JIOKCHUH W BOCTIPUATHH MaTepHaia
MpeIyCMaTPUBACT UCIOJB30BAaHUE CICAYIOINX aKTHUBHBIX M MHTEPAKTUBHBIX (HOpM
MIPOBEJICHUS TPYIIIOBBIX, WHIAWBUAYAJIbHBIX, ayJUTOPHBIX 3aHATHH B COYCTAHUHU C
BHEAYIUTOPHON pabOTOM C 1eabi0 (OPMHUPOBAHUS M PAa3BUTHS MPO(HECCHOHATBHBIX
HABBIKOB 00YYarOIIHXCS:

— MOJATOTOBKA, MPEACTaBICHUE U 00CYKIIEHUE MPE3CHTAINA HA CEMHUHAPCKUX
3aHSTHSIX;

— OpraHu3alys ¥ MPOBEJCHUE TEKYIIETO KOHTPOJIS 3HAHUM CTYJICHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHUS;

— HWCIOJb30BAHUE WHTEPAKTUBHBIX (OPM TEKYIIETO KOHTpPOJsI B ¢opme

AYJUTOPHOI'O U BHCAYAUTOPHOTO MHTCPHECT-TCCTUPOBAHUS;
— HOPOBEACHUC MACTCP-KIIACCOB CIICHHUAJIMCTOB IO METOAAM OpraHMu3allvii K
IIaHUPOBAHUS SKCIICPUMCHTA.

VY aenbHbI BEC 3aHATHI, NIPOBOAUMBIX B MHTEPAKTUBHBIX (OpMaxX, OMpeeecH
IJIABHOM 1eNbl0  00pa3oBaTENbHOM IPOrpaMMbl, OCOOEHHOCTbKO KOHTHMHIE€HTA
oOy4Jaronmxcst U CoACpKaHUEM TUCHUIUIMHBI « OCHOBBI HAYYHBIX MCCIEAOBAHUI» U
B LIEJIOM I10 AMCUMILIMHE cocTaBiseT 50% ayAUTOPHBIX 3aHITHIA.

6. OueHoyHbIe cpeaCcTBA /1JIs1 TEKYLIEro KOHTPOJIA yCIeBaeMOCTH,
NPOMEKYTOUYHOI aTTeCTAIMH 110 UTOTaM OCBOEHUS JUCIUNJIMHBI U
yueOHO-MeToAn4YecKoe obecreyeHne cCaMoCTOSATeIbHON padoThl
CTYIEHTOB.

B mpomecce oOydeHuss HUCHONB3YIOTCS CIEAYIOIIUE OICHOYHbIE (HOPMBI
CaMOCTOSITEJILHOM palbOThl CTYJACHTOB, OIEHOYHBIE CPEACTBA TEKYIIErO KOHTPOJIS
YCIIEBAEMOCTH Y MTPOMEKYTOUHBIX aTTECTAIIUN:

- TMOJTrOTOBKA K BBHIMIOJHEHUIO 3a/IaHUH U UX 3allUTa,
- KOHTPOJIb 3HAHUU MIPU TTOMOIIN TECTOB.

OO0pa3ipl TECTOBBIX 3aJaHUi, BApUAHTBHl KOHTPOJBHBIX BOIPOCOB, MPUBEICHBI

B MPWIOKEHUU 1.



6.1. ®oH/ O1LIEHOYHBIX CPEICTB /JIfl IPOBEIeHUS NMPOMEKYTOUHOI aTTeCTAIMU
00y4arIMXxcs M0 JUCUHUILIMHE (MOYJIIO0).

6.1.1. IlepeyeHb KOMIIETEHIUI € YKa3aHMEM ITANOB MX ()OPMHUPOBAHMS B
npouecce 0CBOCHUs1 00pa3oBaTeJbLHOMH NIPOrPaMMblI.
B pe3ynbrare ocBO€HMSI JUCHUIUIMHBI (MOIYJIs) (POPMHUPYIOTCS CIEAYIOIINE
KOMITETEHIIUHU:

Kon
KOMIIETeHIH

B pe3yabTaTe ocBoeHHs1 00pa30BaTeIbHOI MPOrPaMMBbI 00yYaroIIMiics

JOJI’KeH 00,1a1aTh

OK-1 - CIIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIJIEHUIO, AaHATIU3Y,
CUHTE3Y
OIIK-2 - CIMOCOOHOCTHIO MPOPECCUOHAIBHO UCIIOJIB30BAaTh COBPEMEHHOE

TCXHOJIOTHYCCKOC U aHAJIUTHYCCKOC O6OPYI[OBaHI/I€,
CIIOCOOHOCTBIO K IMPOBCACHUIO HAYUYHOI'O UCCIICAOBAHUA U
AHAJIN3Y ITOJIYYCHHBIX IIPpU €TI0 IMIPOBCACHUIO PC3YJILTATOB

B mporiecce ocBoeHus1 00pa3oBaTenbsHOM MPOTPaMMBbl TJaHHBIE KOMITETEHITUH, B
TOM YHCJI€ MX OTICIBbHBIE KOMIIOHEHTHI, (DOPMHUPYIOTCS MTOATAITHO B XOJI€ OCBOCHUS
OOy4YarOMIMMHUCS AUCHUIUIMH (MOJYyJ€il), MPakTUK B COOTBETCTBUM C Y4E€OHBIM
IJIAHOM U KaJICHJIApHBIM rpadukoM y4eOHOTO Tpoliecca.

6.1.2. Onucanue noka3areJieid 1 KpUTepHeB OLICHUBAHNS KOMIIETEHIIUIA,
(popmMupyeMbIX 10 UTOraM 0CBOCHUS TUCUMILIMHBI (MOAYJIfA), ONMMCAHUE LIKAJ

IlokazareneMm oOneHUBaHUS

OoncHuBaHUA.
KOMHCTCHHI/Iﬁ Ha Pa3jIMIHbIX

oTamnmax Hux

(bopMHUpPOBaHUS SBIISETCS JOCTHKEHUE OOYUYAIOMUMHUCS TUTAHUPYEMBIX Pe3yJbTaTOB
0o0y4eHus MO JUCHUIUIUHE (MOTYJIIO).

OK-1 - crnocoOHOCTh K a0CTPAKTHOMY MBIILJIEHUIO, aHATU3Y, CHHTE3Y

Kputepun oueHnBanus

IToka3arein
2 3 4 5

3HATH: OObyuarommiics Obyuatommiics OO6yuaronmiics OO6yuaromuiics
COBPEMEHHBIE | JEMOHCTPHPYET JEMOHCTPHPYET J€MOHCTPHUPYET JIEMOHCTPHPYET
MHPOPMALIMO | TOJIHOE  OTCYTCTBHUE | HEMOJIHOE YaCTHYHOE IOTHOE COOTBET-
HHO- WIA HEJIO0CTaTOYHOE | COOTBETCTBHE COOTBETCTBHE

. . | CTBHE CIIEIYIONIIX
KOMMYHHKAIIM | COOTBETCTBHE CIIEAYIOUINX 3HAHUN: | CIEAYIOMIUX 3HAHUM: N
OHHBIE CJIEAYIOUINX 3HAHUN: | COBPEMEHHBIE COBpPEMEHHBIE SHAHHL.
TEXHOJIOTUH, | COBPEMEHHbIC UH()OPMAIIMOHHO- UH()OPMAIIMOHHO- COBPCMCHHBIC
OCHOBHBIC nH(GOPMaLIMOHHO- KOMMYHHUKAIMOHHBIC | KOMMYHUKAIIUOHHEIE MH()OPMAaIMOHHO-
TpeGoBaHUS KOMMYHHUKAIIMOHHBIE | TEXHOJIOTHH, TEXHOJIOTHH, KOMMYHHKAIIHOHH




uH(GOPMAILIMO | TEXHOJIOTHH, OCHOBHBIE OCHOBHBIE bI€ TEXHOJIOTHH,
HHOM OCHOBHEIC TpeOOBaHMS TpeOOBaHMS OCHOBHEIC
6e3omacHOCTH | TpeOOBaHUs } UHPOPMALMOHHON UH(POPMALMOHHON TpeGoBaHus
nH()OPMAITMOHHOM 0e30macHOCTH, 0e30macHOCTH,  HO HHOPMAIFOHHORH
Oe3omacHoCTH JIOITYCKAIOTCS JIOTTYCKAIOTCs
3HAYUTEIHLHBIC HE3HAYUTEIILHBIC GezomacHocTH;
OIIMOKH, MPOSIBIISICTCS | OIIHOKH, CBOOOIHO
HEJIOCTAaTOYHOCThH HETOYHOCTH, onepupyer
3HAaHUW, 10  PpAAY | 3aTPYIHECHUS IIpH | TPUOOPETEHHBIMU
MOKa3aTeleu, AHAJIUTUYECKUX SHAHUSIM.
oOyJaroruiics oTeparusx.
UCTIBITBIBACT
3HAYUTENbHBIC
3aTPYTHCHHS pu
OTIEpUPOBAHUU
3HAaHWUSAMH TIPH WX
MEpPeHOCe Ha HOBBIC
CUTYaITUH.
yMeTh: OOyJarommiics He OOyJarormmiics OOy4arommiicst OOyJarormmiics
- pemiath yMEET WU B JEMOHCTPHPYET JEMOHCTPHUPYET JEMOHCTPHPYET
CTaHJIAPTHBIE | HEIOCTATOYHOMN HETOJHOE YaCTHUYHOE MOJTHOE
3aaun CTETICHH YMEET - COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
npodeccuoHa | pemaTh CTAaHJAPTHBIE | CIEAYIOIIUX YMEHUH: | CIeAYIOLIUX CIIeTyFOIINX
JIbHOU 3a1a4n - pemarb YMEHMI: - pelaTh YMEHMIL: - peliaTh
NesITeNbHOCTH | TPO(eCCHOHAIbHOW | CTaHIAPTHBIE 331a4d | CTaHAApPTHBIC 33J1a4M | CTaHIapTHBIE
1o JESATEIILHOCTH 110 npodeccuoHaIbHON npodecCHOHaIbHON | 3a1aun
COBEpIICHCTB | COBEPIICHCTBOBAHUIO | IE€ATEIHHOCTH IO JESITEIbHOCTH T10 npodeccuoHaIbHO
OBaHUIO o0opynoBaHus COBEpIICHCTBOBAHUIO | COBEPIICHCTBOBAHU | I IEATEIBHOCTH 110
000pYIOBaHU | XUMHUYECKUX 00opy1oBaHUS 10 000pyIOBaHUS COBEPIIICHCTBOBAaHU
S XUMHYECKUX | TIPEANPUSITHS, XUMHUYECKHX XUMHYECKUX 10 000pyIOBaHUs
MIPENPUSITHS; MPEIPUITHS, MPEIPUITHS, XUMHUYECKHUX
; JOMYCKAIOTCS | . YMEHHS OCBOCHBI, | MPEATPUSTHS;
3HAYUTEIbHbIC HO JOTIYCKaloTCA | ; CBOOOHO
OH_II/I6KI/I, MMPOSABIACTCA | HCSHAYHUTCIIbHBIC OIEpUpyeT
He,I[OCTflTO‘IHOCTB OIIINOKHU, NPHOGPETEHHBIMHU
yMeHUH, 1[0 PRy | HETOYHOCTH, yMCHHAM,
MoKa3aTeei, 3aTpyJHEHUS  TpuU
oOyJaromuiics AHAIIMTHYECKUX TIPUMCHACT MX B
HUCIILITHIBAET onepanusx, CUTyaluAax
3HAYUTEIILHBIC IIEPEHOCE YMEHUI Ha | OBBIICHHON
3aTpyIHEHUS IIpH | HOBBIE, CJIOHOCTH.
OTIEpUPOBAHUU HECTaH/IaPTHHIE
YMEHHUSIMH TP WX | CUTyaluH.
MEPeHOCe Ha HOBBIC
CUTYyalluH.
BJAAETh: OOyJarormuiics He | OOyyaromuiics OOyJarormuiics OO0yJarommuiicss B
HaBBIKaMU BIQJICCT  WIH B | BIAJCET B HEIMOJHOM | YaCTUYHO  BJQJCET | IOJIHOM  O0BEeMe
cbopa HEJ0CTAaTOYHON o0Bpeme HaBbIKAaMU | HaBbIKAMU cbopa | BiajgeeT HaBbIKAMU
HEOOXOUMOM | CTETICHH BIajeeT | coopa HEOOXOAMMOH | HEOOXOAUMOU coopa
nH(popMaIuu, | HaBbIKAMU cbopa | uaopmanuu, uHdopmauu, HE0OXOAMMOM




CHUCTEMAaTH3al] HGO6X0ﬂHMOﬁ CUCTeMaTu3almu U €€ | CUCTCMAaTU3alluu u I/IH(I)OpMaI_II/II/I,
4041 n €e I/IH(bOpMaI_[I/II/I, aHalIu3a, €e aHaJIn3a, HO | CUCTEMATHU3allul H
aHaJIn3a CUCTCMATHU3AllUN U €€ | NOIIYCKAKOTCA JAOITYCKArOTCA cC aHaJIku3a.
aHaJIu3a. 3HAYUTCIIbHbIC HE3HAYHNUTCIIbHBIC CBO60}1HO
OIJ_II/I6KI/I, MMPOSABJIACTCA OIJ_II/I6KI/I, MMPUMCHSCT
HEOAOCTAaTOYHOCTD HETOYHOCTH, IMMOJTY4YCHHBIC
BJIaACHUS HABbIKAMU | 3aTPYAHCHUSA IIpU | HABBIKN B
10 psAIy IMOKa3aTesel, | aHaJTUTUYECKUX CUTYyaLUAX
06yqalom1/n‘/'lc;1 oncpanusiax, MOBBIIIICHHOM
HUCIIBITBIBACT MEPEHOCE YMeHI/II\/’I Ha | CJIOKHOCTH.
3HAYUTCIIbHBIC HOBBEIC,
3aTpyIHEHUS IpU | HECTaHAAPTHHIE
MNPUMCHCHHUUN HABBIKOB | CUTYyallUuH.
B HOBBIX CUTyallUdX.
[[lkampl OLEHUBAHUS PE3YyJIbTATOB IMPOMEXKYTOUYHOM aTrTeCTalud U HX
OIMCaHMUS.
®opMa MPOMEKYTOYHOH aTTECTALMM: 3a4€eT.
[IpomexxyTouHnass arrtectanusi oOydalommxcs B ¢GoOpMe TECTUPOBAHMS

MPOBOJUTCSA 1O pPE3yibTaTaM BBHITIOJHEHUS BCEX BHUIOB y4eOHOW pabOTHI,
MIPETYCMOTPEHHBIX YUEOHBIM IIJIAHOM 10 JAHHOW TUCIUILINHE (MOJIYJIIO), TIPH 3TOM
YYHUTBIBAIOTCS PE3YyJIbTAThl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH B TEUECHUE CEMECTpa.
OneHka CTEMEHW JOCTHKEHHUS OOYyYaloUUMHUCSA IUIAHUPYEMBIX  pPEe3yJbTaToOB
oOy4yeHus 1O JUCHMUIUIMHE (MOIYJII0) MPOBOAMUTCS MpernojiaBaTesieM, BeAYIIUM
3aHATHS TIO0 JUCHHIUIMHE (MOJIYJII0) METOJOM JKCIEepTHOH omeHku. I[lo wroram
MPOMEXKYTOUYHON aTTeCTallMM IO JIUCHMIUIMHE (MOJYJI0) BBICTABIISICTCS OIICHKA
«3a4YTEHO» WIIU «HE 3aUYTEHOY.

K  mpomexyTouHol — arrectaliud  JIOMYCKAIOTCSA  TOJIBKO  CTYACHTHI,
BBITIOJIHUBIIIAE BCE BUJIBI yU€OHOI pabOThHI, MPeayCMOTPEHHbBIE paboyeil mporpaMMon

Mo JUCHHUIUINHE «3alliuTa WHTEIJICKTYalbHOW COOCTBEHHOCTH»  (Hammmcaiu
pedepaTsl, MPOILIN TECTUPOBAHNE. )
Hixkana
OLICHMBAHU Onucanue
|
BrimoniHeHbl Bce BUIBI y4eOHOM paboThl, MPEayCMOTPEHHBIC
yueOHbIM TiaHoM. CTyIeHT JeMOHCTPUPYET COOTBETCTBHE
3HAHWA, yMEHUH, HaBBIKOB TMPHUBEICHHBIM B  TaOIHUIAX
MoKa3aTenel,  OmepupyeTr  NPUOOPETCHHBIMM  3HAHUSIMH,
3auTeHo YMEHUSIMU, HABBIKAMU, IIPUMEHSAET UX B CUTYallUAX MOBBIIIEHHOU
cinoxkHoctu. [Ipu 3ToM MOryT OBITH TONYIIEHBI HE3HAYUTEIbHBIC
OMMUOKH, HETOYHOCTH, 3aTPYAHEHUS NpPU  aHATUTUUYECKUX
omepanusax, IEPEHOCe 3HAHMW ©W yYMEHHM Ha  HOBBIE,
HECTaHJAPTHBIC CUTYallWH.




He Bwimmonnen omun wiu Oonee BUIOB ydeOHOM paboTHI,
MPETYCMOTPEHHBIX Y4eOHBIM TUTaHOM. CTYAEHT JEMOHCTPUPYET
HEMNOJIHOE COOTBETCTBHUE 3HAHMH, YMEHUH, HABBIKOB
NPUBEACHHBIM B  Ta0JMIAX  [IOKA3aTeNe, JIOMyCKarTCs
He 3aureno .
3HAQUUTENIbHBIC OIIMOKHU, TMPOSBIAETCS OTCYTCTBHUE 3HAHMWM,
YMEHHM, HAaBBIKOB MO Psy TMOKa3aTesiel, CTYJIEHT HUCHBITHIBACT
3HAYMUTENIbHBIC 3aTPyJAHEHUS TMPU ONEPUPOBAHUM 3HAHUSIMU U

YMCHHAMU ITPH UX IICPECHOCC HA HOBLIC CUTYAllH.

@DoH/ABI OIEHOYHBIX CPEJICTB MPEJCTABICHBI B TPUIOKEHHH 4 K paboueit
porpamMmmMme.

7. YueOHO-MeTOAM4YECKOE U HH(pOpPMALMOHHOE o0ecrnevyeHune
AUCUHMILTHHBI

HHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAWYECKHE MaTepuaibl B
AIIEKTPOHHOM BHJIE, NpPEJCTaBICHHble Ha caiftre http://mospolytech.ru B
paznene «bubauoTexa»

BapuaHThl KOHTPOJIBHBIX 33JJaHU# 110 JUCIUILIIMHE MPESJICTABICHBI HA CalTax:
http.//i-exam.ru, http:// fepo.ru

1. MaTepuajibHO-TeXHHYECKOE o0ecnedyeHue JUCHUIINHBI.

Kadenpa pacnonaraeT KOMIbIOTEPHBIM KJIACCOM JUISl IPOBEIEHUS CEMUHAPCKUX H
MIPAKTUYECKUX 3aHATHUU.

9. Meroau4eckne peKOMEHIAUNH VISl CAMOCTOSATEILHO PadoThI
CTYACHTOB

CamocrosiTenbHas padoTa sIBISETCS OJJHUM U3 BHUJIOB MOJy4YeHUs 00pa30BaHUS
OOy4YaroIIMMUCS U HaIIPaBJICHA HA:

® U3Y4YCHHE TEOPETUYECKOr0 MaTepuaia, IMOArOTOBKY K JIEKIIMOHHBIM U
CEMUHAPCKUM (MIPAKTUYECKUM ) 3aHATUSIM

® BBHINIOJIHEHUE KOHTPOJIBHBIX 3aJaHUM

® TIOJrOTOBKA K TECTUPOBAHMUIO C MCIOJIH30BAaHHEM 00I€00pa30BaTEILHOTO
noprana

e HamucaHue U 3a1MTa pedepara no npeioKEHHON TeMe.

CamocrosiTenbHas paboTa CTYJIEHTOB MPEACTABISIET COO0M Ba)KHEHIIIEe 3BEHO
y4eOHOTO mporecca, 0€3 MPaBWIBHOW OpraHU3aIliid KOTOPOro OOyYaroIIuiics He
MOET OBITh BRICOKOKBATH(UITUPOBAHHBIM BBHIITYCKHUKOM.


http://i-exam.ru/

CTyaeHT MNOKeH TMOMHHTh, YTO TIPOBOAWTH CAMOCTOSATCIHHBIC 3aHATHS
cieayer peryisapHo. O4eHb BaXKHO MPUJIOKHUTh MAKCUMyM YCWIHM, BOJIM, YTOOBI
3aCTaBUTh ceOsl padoTaTh C MOJHOW HArPY3KOM C MEPBOro JAHS.

He cnenyer oTknaapiBaTh pabOTy Takke HM3-3a HEpaOOYEro HACTPOCHHUS WIH
OTCYTCTBHUSI BJOXHOBeHHUs. HacTpoeHue Hy>KHO co3gaBath camoMy. [loHnmaHue
HEOOXOJIMMOCTHU BBITIOJHEHUSI PaOOThl, 3HAHWUE I1I€JIM, OCMBICIICHHE TMEPCIEKTUBBI
OJIaroNpuUsATHO BIUSIOT HA HACTPOCHHUE.

Kaxxaplil cTyieHT JOJIKEH caM IJIaHUPOBAaTh CBOIO CAMOCTOSITENbHYIO padoTy,
UCXOJI1 U3 CBOMX BO3MOXXHOCTEH U MPUOPUTETOB. DTO CTUMYJHMPYET BBHITIOJTHEHUE
paboThI, co3maeT Oojiee CHOKOHWHYIO OOCTAaHOBKY, YTO B HTOIC IOJOXKHUTEIHHO
CKa3bIBA€TCsl HA YCBOGHUU MaTepHaia.

BaxxHo monHee ydecTh 00CTOSTENhCTBA CBOCH pabOThI, YACHUTD, UTO SBIISICTCS
TJIaBHBIM Ha JAHHOM 3Tare, KaKyr MOCIEI0BATEIPHOCTh Pa0OTHl BHIOpATh, YTOOBI
BEITIOJTHUTD €€ JIYUIlle ¥ ¢ HANMEHBIIINMH 3aTpaTaMHi BPEMEHH W SHEPTHH.

Jns miaonoTBOpHOM pabOThl HEMAJIOBAXKHOE 3HAYEHHUE HMEET OOCTaHOBKA,
opranuzanus paboyero wmecta. HyXHO 100MThCA, UYTOOBI MECTO pPadOTHI MO
BO3MOXXHOCTH OBLJIO MOCTOSHHBIM. PaboTa Ha MPUBBIYHOM MECTE JeiaeT ee OoJiee
M1010TBOPHOM. [IpoayKTUBHOCTH paOOTHl 3aBUCUT OT MPABUILHOIO YEpPEIOBAHUS
TpyJa u oTasixa. [loaToMy KakJible yac WM JBa CleayeT aenarh nepepbiB Ha 10-15
MUHYT. BbIXOZHBIE THU Jy4Illle TOCBATUTh AKTUBHOMY OTABIXY, 3aHSTUSIM CIIOPTOM,
MpOryJIKaMd Ha CBEXEM Bo3ayxe M T.1. Jlake MepeKiIloueHre C OJHOr0 BHUIA
YMCTBEHHOM paOOThI Ha JPYTOM MOKET CIIYKUTh AKTUBHBIM OTJIBIXOM.

CtyaeHT AOMKEH MOMHHUTh, YTO B IMpoIlecce OOyYEeHHs] Ba)KHEUIIYIO POJIb
UTpaeT caMmocCTosiTeNbHAas pabora ¢ kHuUro. HayuumTbes paboTaTh ¢ KHUTOH —
BaOKHEHWIIAs 3a7ada CTyJIeHTa. be3 3Toro HaBblka OyJeT YpE3BBIYAMHO TPYIHO
u3y4daTh TPOTPAMMHBIM MaTepwall, HW MHOTO BpeMEHH OyneT MOTpavYeHo
HepalMoHanbHO. PaboTta ¢ KHMroil CKiIaabIBaeTcs U3 yMEHUs 10oJ00paTh
HEOOXOJIMMbIC KHUTH, pa3o0paThCs B HHUX, 3aKOHCIIEKTUPOBATh, BHIOPATH TIJIABHOE,
YCBOUTH U TIPUMCHHTH HA MPAKTHKE.

10.MeToauueckne peKOMEHIAUN JJIS MPenoaaBarTest

OcHOBHBIM  TpeOOBaHMEM K TMPEMNOJAaBaHUIO  JUCIUIUIMHBI  SBIISAETCS
TBOPUYECKHUH, MPOOJIEMHO-AHATIOTOBBIN TMOAXO0/, MO3BOJSIONIUNA MOBBICUTH HMHTEpPEC
CTYJIEHTOB K COJICPKaHUIO0 YIEOHOTO MaTepuaa.

OcHoBHas (hopma M3yYCHHS] W 3aKPEIUICHHS 3HAHUW TIO0 TOW MUCIUIUINHE —
JEKIMOHHAs W IpakTuyeckas. lIpenogaBaTens NOJDKEH MOCIEIOBATENBHO BBIYUTATH
CTYAEHTAM PSJ JEKUUWA, B XOJE€ KOTOPBIX CIEAYET COCPEAOTOUYUTh BHHMAHHUE Ha
KJIIFOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETUYECKOTr0 Marepuana, a TaKkKe
OpraHM30BaTh MPOBEICHHE NPAKTUUECKUX 3aHSATUA TakuM o00pa3oM, YTOOBI
AKTUBU3UPOBATh  MBIIUICHUE  CTYJICHTOB, CTUMYJHUPOBATh CaMOCTOATEIbHOE
W3BJICYCHUE UWMU HEO0OXOAuMOW HWH(OpMaMU H3 PA3IUYHBIX HCTOYHUKOB,
CPaBHUTEJIbHBIA  AaHAJIM3 METOJOB  PEUICHUN, COIOCTABICHHE TOJYYEHHBIX
pe3ynbTaToB, (GOPMYIUPOBKY U apryMEHTAIMI0 COOCTBEHHBIX B3IJISIZIOB HA MHOTHE
CIIOpPHBIE TPOOJIEMBI.



OcHOBY y4eOHBIX 3aHATHI MO AUCHUILIMHE COCTABJSIOT JIEKIUU. B mponecce
oOy4yeHUs CTYJACHTOB HWCHOJB3YIOTCS pa3WyHble BHAbl YUYEOHBIX 3aHSATUU
(ayIUTOPHBIX ¥ BHEAYJUTOPHBIX): JICKI[MU, CEMUHAPCKUE 3aHSITHUS, KOHCYJbTAIIUU U
T.71. Ha mepBOM 3aHsATUM TIO JaHHOW y4eOHOUM JUCHUIUIMHE HEOOXOIUMO 03HAKOMUTD
CTYJEHTOB C TMOPSJAKOM €€ HM3Yy4YEHHUs, PACKPBITh MECTO M POJb JIUCIUIUIMHBI B
CHUCTEME HayK, €€ MPaKTHYEeCKOE 3HAaueHHUE, JTOBECTU JO0 CTYJEHTOB TpeOOBaHUs
KaQeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipy moAroToBKE K JIEKIUMOHHBIM 3aHATHSAM 1O Kypcy «OCHOBBI HAay4YHBIX
MCCJIEIOBaHMI» HEOOXOJAMMO TMpOoAyMaTh IUJIaH €ro MPOBEICHHUS, COACp)KaHUE
BCTYIIUTEIIBHOM, OCHOBHOM M 3aKJIIOUYMUTEIBHOW YACTH JICKIWH, O3HAKOMHUTBHCS C
HOBHHKAMH y4€OHON U METOJIMYECKON JINTEPATyphl, MyOIUKAIUSAMU TTEPUOTNIECKON
[eYaTu MO TEME JIEKIIMOHHOIO 3aHATHUS, ONPENEIUTh CPEJICTBA MATEPHUAIBHO-
TEXHUYECKOr0 00eCTeYeHUs JEKIIMOHHOTO 3aHATUSL U MOPSJO0K UX UCIOJIb30BAHUS B
XO0JI€ YTCHUS JIEKIIMU. Y TOUYHUTH IIJIaH MPOBEICHUS MTPAKTUUECKOTO 3aHATHS MO TEME
JIEKIWH.

B xo/e neKIMoHHOro 3aHATHS MPENoaBaTelib 10KEH Ha3BaTh TEMY, YUCOHbBIC
BOIIPOCHI, O3HAKOMHUTH CTYJCHTOB C IIEPEYHEM OCHOBHOW M JIONOJHUTEIHHOMU
JIUTEPATYPHI 110 TEME 3aHATHUS.

Bo BcTynuTenbHON YacTH JEKIMKU 0O0CHOBATH MECTO U POJIb U3YYaeMOM TEMBI
B y4e€OHOUW JUCIUIUIMHE, PACKPBITh €€ MpaKTHYecKoe 3HaueHue. Ecnu uurtaercs He
nepBasi JIEKIHs, TO HEOOXOIUMO YBSI3aThb €€ TeMy C NpeIbLAylieii, He Hapylas
JIOTUKH M3JI0KEeHUS yueOHOro Matepuaina. JIekiuro ciaeayer HayuHaTh, TOJIBKO YE€TKO
0003HauMB €€ XapakTep, TEMy U KPYr TeX BOMPOCOB, KOTOpHIE B €€ Xoae OyayT
PacCMOTPEHBI.

B OCHOBHOW dYacTH JIEKIIMM CIEIyEeT PACKPHIBATH COJEPIKAHUE YUICOHBIX
BOIIPOCOB, AKIEHTUPOBATH BHHMAHHE CTYJCHTOB HAa OCHOBHBIX KaTE€ropusix,
SABJICHUSIX WM MPOIECCax, OCOOCHHOCTSAX HMX MpoTeKaHus. PackpbIBaTh CYIIHOCTh U
COJIepKaHKE PA3TUYHBIX TOYEK 3PEHUS U HAYUHBIX TOJXOJ0B K OOBSICHEHUIO T€X WUIIU
WHBIX SIBJIEHUN W TmporieccoB. CieayeT apryMeHTUPOBAaHO 000CHOBATh COOCTBEHHYIO
MO3UIMI0 IO CIIOPHBIM TEOPETUUECKUM BompocaM. [IpuBoauTh mpuMepsl. 3aaBaTh
[0 XOAY W3JI0KEHUS JIEKIMOHHOIO MaTepuajga PUTOPUYECKHUE BOIPOCHI U CAMOMY
JaBaTh HA HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALIUU MBICIUTEIIBHON JESTENHHOCTU
CTYJAEHTOB, MOBBIIICHUID KX BHUMAaHUS U HHTEpPECa K MaTepuaily JIEKLUHH, €€
comepxkanuto. [lpernogaBaTens MODKEH PYKOBOAUTH pabOTON CTYJEHTOB IO
KOHCHEKTUPOBAHUIO JIEKIIMOHHOTO Marepualia, IOJYEPKUBaTh HEOOXOIUMOCTb
OTpaXEHUSI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUN U3ydaeMOW TEMbI, 0COOO0 BBIIEISS
KaTerOPUMHBIM arapar.

B 3akmrounTtenbHOM 4YacTH JEKIMU HEOO0XoIuMo CchOpMYJIHPOBATH OOIIHE
BBIBOJIbI 10 TEME, PACKPBIBAIOIIME COAEPKAHUE BCEX BOIMPOCOB, MOCTABICHHBIX B
nekiuu. OOBSBUTH IUIAaH OYEPEIHOTO CEMHHAPCKOrO 3aHSATHS, JaTh KpaTKUe
PEKOMEH/IAIMHU 10 TOATOTOBKE CTYJEHTOB K ceMUHapy. OnpeaennTs MECTO U BpeEMS
KOHCYJIbTAlIMM CTYAEHTaM, MOKEJIABIIMM BBICTYNUTh HAa CEMHHApE C JOKJIAJaMHu U
pedepaTamu 10 aKTyaJIbHBIM BOIpOCaM 00CY AaeMOM TEMBI.

Lenp npakTUUEeCKUX 3aHATUH OOECNEYUTh KOHTPOJIb YCBOEHHUS Y4eOHOTO
MaTepuayia CTyJIeHTaMU, pacliupeHue U YriryOJeHue 3HaHHWM, MOJyYSeHHBIX UMM Ha



JEKIUSX W B XOJA€ CaMOCTOATENbHOU paboThl. [loBwimieHne >¢deKkTHBHOCTH
MPAKTUYECKUX  3aHSATUUA  JIOCTUTAETCS  TOCPEJICTBOM  CO3JaHUs  TBOPYECKOM
00CTaHOBKH, pacrojararonei CTyJeHTOB K BRICKa3bIBAHUIO COOCTBEHHBIX B3TJISJIOB U
CYXXJICHUH 10 00CY’K/1aéMbIM BOITPOCAM, KEJAHUIO y CTYJACHTOB MOPadb0oTaTh y JOCKU
MIPU PEIICHUH 3a/1a4.

[Tocne kaxaoro JEKIMOHHOTO M  MPAKTHYECKOrOo 3aHATUS  CHACNATh
COOTBETCTBYIOIIYIO 3allMCh B )KypHaJIaX y4yeTa MOCEIIAeMOCTH 3aHATUI CTYACHTAMHU,
BBISICHUTB Y CTAPOCT YUCOHBIX TPYIIT IPUYMHBI OTCYTCTBUS CTYJECHTOB Ha 3aHATHSIX.
[TIpoBOUTE TPYNIIOBBIE U UHAUBUAYAIbHBIE KOHCYJIbTAIIMU CTYJICHTOB IO BOMPOCaM,
BO3HUKAIOIIMM y CTYJICHTOB B XOJI€ MX IOJTOTOBKH K TEKYIIEH W MPOMEKYTOUHOM
aTTECTallUM 110 yIeOHON NUCIUIUIMHE, PEKOMEHI0BATh B IIOMOIIL YICOHBIC U JPYTHe
MaTepualibl, a TAK¥Ke CIIPABOYHYIO JIUTEPATYDPY.

N3ydenne AUCIUIIIIMHBI 3aBEPIIACTCS SK3AMEHOM.

[IpenonaBarenb, NMPUHUMAIOIINKN 3K3aMEH, JUYHO HECET OTBETCTBEHHOCTH 3a
MPAaBWIbHOCTh BBICTaBJICHUS OLICHKHU.

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ DenepanbHbIM TOCY1apCTBEHHBIM
oOpa3oBaTelbHBIM  CTaHAAPTOM  BBICIIETO OOpa30BaHUS 1O  HAMPAaBJICHUIO
MHOATOTOBKH CIICIIMAJIMCTOB 18.05.01- «XuMHuyeckKas TE€XHOJIOTusl
JHEProOHACHIIIEHHBIX MATEPUAJIOB U U31eJIUID.

IIporpammy cocTtaBuiI:

npodeccop, 1.T.H. /M.T". JlaryTkun/

[Iporpamma yTBepxkaeHa Ha 3acemanuu kadempsr “AOuATI]” « _26_ »
08 2019 r., npotokon Ne .

3aBeayromumii kadeapou
npodeccop, 1. T. H. /M.B.I'enepaios/

PykoBoauTens 00pa3oBatenbHON
IPOTPaAMMBI,
JIOIICHT, K. T. H. /H.C. Tpytaes/
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«MOCKOBCKHUM MOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)
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®OH/] OHEHOYHBIX CPE/ICTB

110 JUCHHHITVINHE

OcHo6bl HayUHbBIX UCC1e006AHULL
Cocras: 1. ITaciopT oHIa OIIECHOYHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEJCTB!
Dono mecmoswix 3a0aHUL

Cocmasumens:

Jlazymxkun M.I.

Mocksa, 2019 2



MMOKA3ATEJIb YPOBHSA COPMUPOBAHHOCTHU KOMIETEHIIUI

Tabauua 1

I[I/ICIII/IHJ'II/IHa «OCHOBBI HAY4YHbIX HCCJIeA0BAHMID)

®I'OC BO 18.05.01- «XuMuueckass TEXHOJIOTHS SJHEPTOHACKHIIIEHHBIX MATEPUAIIOB U U3IETUIN»

B nporiecce ocBoeHUs JaHHOW JUCHUIUIMHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CeAyroue npodhecCuoHalbHbIC

KOMIETECHIINN
TexHouorus dopma CreneHu ypoBHEN
KOMHCTGHHI/IH HCpC‘ICHL KOMIIOHCHTOB (1)0pMI/IpOBaHI/IH OLOCHOYHOT OCBOCHMHA KOMIICTCHIINMHN
KOMIICTCHIIUH 0 CPCICTBA
Nupekc | DopMyupoBKa
OK-1 - CLIOCOOHOCTH K 3HATh: JICKIINH, J, PTP, T ba3oBblii ypoBeHb:
abCTpaKTHOMY - COBpPEMEHHbIE HHPOPMALMOHHO- CaMOCTOsITeNIbHAs BOCIIPOM3BO/ICTBO
MBILUIEHHIO, aHAIU3Y, | KOMMYHHKAI[MOHHBIE TEXHOJIOTHH, paborta, IIOJIyYEHHBIX 3HAaHUH B
CUHTE3Y OCHOBHBIE TpeOOBaHUs CEeMHMHapCKHe XO0JI€ TEKYLIET0 KOHTPOJIS
UH(POPMALMOHHON O€30MTaCHOCTH; 3aHATHS IloBbIlIEHHBIN YPOBEHD:
IIPAKTUYECKOE IPUMEHEHNE
yMeTb: MIOJTy4YEHHBIX 3HAHUH B
- pemaTh CTaHAApPTHBIE 3aa4n IIPOLECCE MOATOTOBKH K
npogecCuoHaNbHOM ESTETLHOCTH 10 ceMUHapaM, K BBICTYIUIEHHUIO C
COBEPILEHCTBOBAHHUIO 000PYA0BaHMUS JIOKJIaIOM
XUMHUYECKUX NPEIIPUATHUS;
BJIAJIeTh:
- HaBblkaMu cOopa HEOOXOIUMOM
UHPOpPMALIMU, CHCTEMATHU3aLUU U €€
aHaJIN3a.
OIIK-2 | - ciocobHOCTh 3HAThb:
npodeccruoHaIbLHO - COBPEMEHHOE TEXHOJIOTUYECKOE U
UCIIOJIb30BaTh aHaJIMTHYeCKoe 000pyI0BaHUE,
COBPEMEHHOE METO/Ibl ITAHUPOBAHMSI SKCIIEPUMEHTA

TCXHOJIOTHYCCKOC U

1 00paObOTKH MOJYYCHHBIX TAHHBIX;




AHAJTUTHYECKOE
obopyoBanue,
CIIOCOOHOCTBIO K
MPOBEJICHUIO HAYIHOTO
HUCCJICOOBAHUA U
aQHAJIA3Y TOJYYECHHBIX
IIPU €T0 MPOBEIACHUIO
pe3yJIbTaTOB

yMeThb:
- IUIAHUPOBATH DKCIIEPUMEHT,
IPOBOIUTH FKCTIEPUMEHTAIbHBIE
UCCIICIOBAHMS C HCTIOJIb30BaHHEM
COBPEMEHHOTO aHAJTMTUYECKOTO
000pyI0BaHUS;

BJAaJACTh:
- HaBBIKaMU IMPOBEACHUA
SKCIICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ,

00pabOTKN NOJYYEHHBIX PE3yJIbTaTOB.

**_ CokpateHus: opM OLIEHOYHBIX CPEICTB CM. B ipruioskeHnu 2 k PIL.




Hepetteub OUECHOUYHbIX cpedcme no ()ucuulmuﬂe

__OcHo6bl HAYUHBIX UCCIE008AHUT

Tpunosicenue 2

K paboueil npozpamme

HaunmenoBanue [IpencraBnenue
Ne OI[CHOYHOTO Kpartkas xapakTepucTuka OlleHOUYHOTO OLEHOUYHOTO CPECTBA B
OC cpeacTsa cpeacTea ®OC
CoBMecTHast JeSITeIbHOCTD TPYIIIBI
00y4aromuxcs u MeAaroru4eckoro
paboTHUKA noJ yTpaBJIeHUEM
Tlenosas 1/ Mearornyeckoro  paboOTHHKA C  LENbI0 Tema (mipoGiema),
1 poleBas urpa peuieHus y4eOHBIX M HPO(ECcCHOHANTBHO - KOHLCMLS, POITH 1
(M) OPMEHTHPOBAHHBIX 3a71at MyTeM HIPOBOTO | OXHIACMBbIH PE3ybTaT MO
MOJICIIUPOBAHMS ~ peabHOH  MpoOIeMHOM KaX/10# urpe
cutyauuu. [lo3Bosser oneHuBaTh yMeHHE
QHATM3UPOBaTh W pellaTh  TUIUYHBIC
npodecCHOHANTbHBIE 3a/1a4H.
[IpoGnemHoe  3amaHuMe, B KOTOPOM
oOydaroneMycsi  MpeJularaloT  OCMBICIUTh
> Keiic-3anaua peaNbHYIO npodeccuoHanbHO- (3aaHus AJis peleHus Kelc-
(K-3) OpUEHTHUPOBAHHYIO CUTYaIHIO, 3a/1a4uu
HECOOXOIUMYI0  JUII  peIICHHUS  JaHHON
MPOOJIEMBI.
Kpyrabiii cron, OueHouHble  cpeAcTBa,  no3BosisAomue | [lepedeHb MUCKYCCHOHHBIX
BKJIIOUUTh  OOydYaloIUXcsi B IPOLECC TEM JJIs1 IPOBEACHMUS
3 Hongﬁzizczl;ﬁ’n yr 00CYXICHHUS CIIOPHOT'O BOIIPOCA, MPOOJIEMBI  [KPYIJIOTO CTOJIA, TUCKYCCHH,
I[e6e;TLI ’ M OLEHUTh MX YMEHHE apryMEHTHpOBAThH MOJIEMUKH, JAUCIYTA,

COOCTBEHHYIO TOUKY 3PEHHUSI.

nedaroB
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Pa3no ypoBHEBBIE
3a7lauyl U 3aJJaHus
(P33)

PaznuuaroT 3a1a4M U 33JaHUS:

Q) PETPOTYKTUBHOTO YPOBHSI, IO3BOJISIOIIHE
OLICHUBAThb M JIMATHOCTUPOBATh 3HAHHE
(hakTHUECKOTro Marepuaia (6a3o0BBIC
MOHATHS, AJITOPUTMBI, (aKTbl) U YMEHHE
NpaBWIBHO  HCIOJB30BATh  CICIHAIBHBIC
TEPMUHBI U TOHATHS, Y3HAaBaHHE OOBEKTOB
M3yUYeHHsI B paMKax OIPEIEIIEHHOTO pa3iena
ITICLIUTUIMHBL,

0) PEKOHCTPYKTHUBHOTO YPOBHS,
MO3BOJISIOINE OLICHUBATh u
MMarHOCTHPOBATh YMEHHSI CHHTE3HPOBATH,
QHAJTM3UPOBaTh, 0000IIaTh (aKTHUECKUI U
TEOPETHUYECKUI Marepuall c
(bopMyIrpoBaHUEM KOHKPETHBIX
BHIBOZIOB,  YCTaHOBJIICHHEM  INPHYUHHO-
CJICZICTBEHHBIX CBSI3CH;

B) TBOPYECKOTO YPOBHH,
MO3BOJISIIOIME OLCHUBATH u
IMMarHOCTHPOBATh YMEHUS, MWHTETPHUPOBATH
BHAHUS Pa3IUYHbIX oOnacrei,
AQpPTYMEHTHPOBAaTh  COOCTBEHHYIO  TOYKY
BpEHMUS.

KommiekT pa3HOypOBHEBBIX
3a7a4 ¥ 3aJJaHui

Pacuerno-
rpaguueckas paborta
(PT'P)

CpeancTBO NPOBEPKH YMEHHUM TNPUMEHATH
MOJTyYCHHBIC 3HAHUS o 3apaHee
ONpENICICHHON METOJUKE JJsi pPEelIeHUs
3agad WIM 3aJaHiil [0 MOAYJII0 WA
VTMCITMIIJIMHE B IICJIOM.

KomimiekT 3amanuii s
BBITIOJIHEHUSI pACYETHO-
rpaduyeckoil paboThl

Pedepar
(P)

[IpoaykT CaMOCTOATEIIbHOMN paboTsl
CTYJEHTA, MPEICTABIAIONINNA COOON KpaTKoe
M3JI0KEHHE B MMACbMEHHOM BHJIE
[OJlyYEHHBIX PpE3yJbTaTOB TEOPETUYECKOTO
AQHaJIM3a OIpEACIICHHOW Hay4yHOUW (yueOHo-
MCCIIEIOBATENbCKON) TEMBI, I/€  aBTOP
pacKpbIBaeT CyTh HCCIIEIYyEeMOH MpOOIeMBbl,
MPUBOJUT Pa3IMYHbIE TOUKU 3PEHUS, a TAKKE
coOCTBEHHBIE B3IJIsIbl HA HEE.

Temsl pedepaToB

VYeTHBI onpoc
cobeceoBaHueE,
(YO)

CpeacTBO KOHTpOJIS, OPraHM30BAaHHOE Kak
crieraigbHas ~ Oecela  MEAarorunveckoro
paboTHHKAa ¢ OOydYarolmMMCS Ha TEMBHI,
CBSI3aHHBIC C M3Y4aeMON JUCIUIUIMHON, U
paccyrTaHHOE Ha BIACHEHHE 00beMa 3HAHUI
00YYaIOIIEerocst Mo ONPEACICHHOMY pa3ely,
TemMe, mpoOIeMe U T.IL.

Bonpocsl no
TeMaM/paszenam
JUCIUTUTHBI

Tect

(T)

Cucrema CTaHIApPTU3UPOBAHHBIX 3aJaHU,
M03BOJIAIOILAS aBTOMaTH3UPOBATH
MpOLEAYPY H3MEpPEHUs YpOBHSA 3HAHUNA H

MEHHH 00yJaromerocs.

DoHa TeCTOBBIX 3agaHn
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CrpykTypa u coaepkaHue JUCHUILIMHBI «OCHOBBI HAYYHBIX MCCJIET0BAHUIN»

[Tpunoxenue 3.

1o HanpasJieHHI0 NoAroToBKHU 18.05.01- «XuMu4eckasi TEXHOJIOTMSl IJHEPTOHACHIIEHHBIX MATEPUAJIOB M U3/1eJIHID)

(cmemuaIMCT)

®opma 00y4eHHUS - OUHASA

Pa3nen

Henens ceMecTpa

Buasbl yueOHoili padoThl, BKIOYAS Buasl camocrosiTe1bHON padoThI Dopmbl
CaMOCTOSITEIbHYI0 padoTy CTY/IeHTOB arrecTauuu
CTYIeHTOB M TPYJ10€MKOCTb B
yacax
J | II/C | Jlad. | CPC | KCP | KP | KII | PI'P Ped. | K/P 9 3

1. [loHsTHE W LIETW HAyKH, 3a7a4d
Hayku. Hayka ¢ TOYku 3peHHs
cyObekTa U 00BeKTA.
Knaccudukanusa nayk. Hayunoe
UCCIIEIOBaHHUE.

N3mepenue buznuecknx
BeJIMYMH. Tunbl BennuuH. [Ipsamoe
u KOCBEHHOE VU3MEpEHHUE.
OnHOKpaTHBIE W MHOTOKpaTHBIC
W3MEPEHMUS. [ToctostHHas 151
CIy4daitHas BEJIMYMHA.

Nsmensromasica BemuuuHa. THIBI

oo | CemecTp
(V)]

—_—

18




MOrPEUTHOCTEN V3MEpPECHUM.
[Ipomaxu u rpyOble OTPENTHOCTH.
[IpubopHas NOrpemHoOCTb.

2. W3mepenue ¢uznUecKux
BeJIMYMH. Tunel BennuuH. [Ipsamoe

u KOCBEHHOE M3MEpEHHUE.
OnHOKpaTHBIE U MHOTOKpaTHBIC
U3MEPEHUS. [TocTosiHHas 151
CIy4daiiHas BEJIMYMHA.
Namensiromascss BenmuuuHa. TuUIb
MOrPEUTHOCTEN V3MEpPECHUM.

[Ipomaxu u rpyOble TOTPENTHOCTH.
[TpuGopHas MOrpenIHOCTb.
CrnydaiiHble BEJIMYMHBI U HX
XapaKTePUCTUKH. [TnoTHOCTH
BEPOSITHOCTH, CpEHEE 3HAUYCHUE
JUCTIEPCHS], Cpe/THEE KBaIPATUYHOE

OTKJIOHEHUE. Hopmanbsnoe
pactipenenenue.  IlpaBmiio  3x
CTaHIaPTOB. JloBepuTeIbHBIN
VHTEpBaI. JloBepurenbHas
BEPOSITHOCTb. Koadpumments
CreroeHra.

Cymmapnas MOTPEIIHOCTh
W3MEpPECHUM. [Tpubopuas
MOTPEIIHOCTh, KJIAaCC TOYHOCTH
npudopa. [TorpemHocTh

10
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KOCBEHHBIX U3MepeHuil. CBs3b

IIOTPEIIHOCTEN NPSAMBIX 151
KOCBEHHBIX  HM3MEPEHUH.  Yyer
IIOTPEIHOCTH B 3anucu
OKOHYATEIILHOTO pe3yabrara
n3MepeHuil. 11opsaaok BbINOIHEHUS
OKPYIJICHUH.

JInneapuzanus JIAHHBIX.

Cnioco0bl TMHEapu3aIuy JTaHHbBIX.
MeToa HauMEHBIITMX KBaJIPaTOB.

3.IlnanupoBanue
AKCIIEPUMEHTA. Meton
YCTaHOBJICHHSI ~ CBA3HM  MEXAY
duznyeckumMu BEJIMYMHAMM,
CYILIECTBEHHBIMH ISl M3y4aeMOIo
ABJICHUA, OCHOBAHHBIN Ha
PacCCMOTPEHNH Pa3MEPHOCTEN ITUX
BesMunH. Teopema bakunrema. m-
TeopeMa. Meron
ITOCJIEA0BATENBHOTO  MCKIIIOUEHHUS
pa3sMEpHOCTE.

Koppensumnonnsrit aHaJIns,
€ro OCHOBHas 3a/1ayqa.
PerpeccuonHsbi aHaJus,
YPAaBHEHHUE PETPECCUM.

11-
14

4. ['eomeTpuueckoe U

15-
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busndeckoe moao0ue, aHAJOTH.
YcnoBust pu3MYEcKOro  Mmoao0us.
Teopembl mog00Usl.

Onpenenenue KpUTEpUEB
nonobuss u3 auddepeHunaIbHbIX
ypaBHeHuil. Ornpenendiomue ¢
oTpeensieMbIe KPUTEPUHU
nonobus. OCHOBHBIE KPHUTEPHUH
MOJI00USI.

18

Bcero 3a 8-ii cemecTp

18

18

18

36
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[Tpunoxxenue 4
MINPUMEPBHI BOITPOPCOB 110 ANCIHUIIJIMHE
«OCHOBBI HAYYHBIX HCCJIEIOBAHUIT»
JJISI CAMONOATOTOBKH

1. Yro Takoe abCoNIOTHASL U OTHOCUTENIbHAS TOTPEIIHOCTH U3MEPEHUS?

W N

AN

[N

\O

10.

11.
12.

13.
14.

15.
16.

. Uro Takoe npubopHas (cucteMaTuyeckas), MOAeIbHAs U Cly4yaiiHas NOrperHoCTr?
. UTo XapakTepu3yIoT CpelHUM 3HaYeHHEM U CTaHJapTHBIM KBaJIpaTUYHBIM OTKIOHeHueM? Kak

9TH BCIIMYUHBI OLICHUBAIOT UCXOAA U3 SKCIICPUMCHTAJIbHBIX pe3y.1'ILTaTOB?

. ITouemy HOpMasIbHOE paclpesieIeHUe Yalle APYruX BCTPEUaeTCsl B SKCIIEpUMEHTE?

Kakoil cmbicn OpuAAOT MOHATHUAM JIOBEPUTENBHONW BEPOATHOCTH U JIOBEPUTEIBHOTO
uHTepBaja?

C kakod wenbl0 B OKOHYATENbHBIM pe3ylbTaT MHOTOKPATHOI'O M3MEPEHUs BBOJAT
ko3¢ ¢punuent CtbroeHTa?

. Kak konuyecTBeHHO OLIEHUBAIOT MPHUOOPHYIO MOTPEUTHOCTH?
. Kakum o0pa3oM HaxoJsiT CyMMapHYyIO MOIPEIIHOCTh OKOHYATEIbHOTO pe3yibTaTa U3MEPEHMUs,

YUUTBIBAIOLIYIO IPUOOPHYIO MOTPEIIHOCTH?

. Ilepeuncnure mpaBwiia OKPYIJICHHWS M 3alUCH OKOHYATEIBHOTO pe3yibTaTa H3MEpPEHUs B

CTaHJapTHOM (opme.
Kakyio Momenb ucrosb3yeT MeToJl HauMEHBIIMX KBaJpaToB M Kak OHa CBsi3aHa C €ro
Ha3zBaHueM? KakoB aiaroputm merona?
C kaxoii Lenbio IPOBOJAT CTATUCTUYECKUI aHAIU3 Pe3yJIbTaTOB dKCIIEpUMEHTA?
Kakas cymectByer cBa3b Mexay kodpounuentamu CTbloJIeHTa U COOCTBEHHO

pacupenenenueM CtbroaeHTa’?

Onumure npoueaypy CTaTUCTUYECKOTO CpPaBHEHHs JBYX 3HAYEHUM OJHOW U TOW ke
MOCTOSTHHOW BEJIMYMHBI, TOJIyYEHHBIX B HE3aBUCUMBbIX U3MEPEHUSX.
Kak npoBepUTh r'HIIOTE3y O COBIAJEHUH JIBYX HE3aBUCUMbIX CPEAHUX BEIUYUH?
Kak npoBeputh runotesy o JIMHEHHOCTH HKCIIEPUMEHTAIBHO MOJyUYEHHOW 3aBUCUMOCTH?
[lepeuncaure ocHOBHbIE TpeOOBAaHUS K BEACHUIO J1aOOPATOPHOTO XKypHaia U 0(hopMIICHHUIO
HAy4YHOTO OTYETa.
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