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1. Ilean ocBOeHHUSI TUCUUILIUHBI

OcHoBHas 1enb TUCHUIUIMHEL «I[maHupoBaHue U opraHu3anus dKCIEPUMEHTA
— raybokas mpodeccuoHalbHAs MOATOTOBKA CHEIHATUCTa, OO0ecreurnBaromas
YCHEIIHOE PEIICHWE MCCIEeI0BAaTENbCKUX 3aJ1a4, BO3HUKAIOIIMX INPH CO3JAHUU
HOBOT'O 00OpPYZOBaHUS JJIsI TEXHOJIOTMUECKUX JTMHUM.

OcHOBHBIE  3aayamMd  JUCIUIUIMHBI  ONPEAEISIOTCS  KBAIU(PUKAIUMOHHOM
XapaKTEpUCTUKON, B COOTBETCTBUU C KOTOPOM B pE3yJbTaTe W3Y4YEHHUS JaHHOU
JUCHUIUIMHBI CIEUUATUCT JOJKEH 3HATh OCHOBHBIEC HANPABJICHUS W IEPCIEKTUBBI
UCCJIEIOBAHUS TEXHOJIOTMYECKOTO 000pY0BaHUS TEXHOJIOTUYECKUX JIMHUM.

B xoae JEKUMOHHBIX M MPAKTUYECKUX 3aHATUM IOJYYEHHBIE TEOPETUYECKUE
3HAHUS YIIIYOJISIOTCS M 3aKPEIUISIIOTCS HA KOHKPETHBIX MPUMEpaX.

[lonyueHHble 3HAHUS JOJDKHBI OOECHEUUTHh OYAyIIEMY CHEIUATUCTY BO3-
MOHOCTb YCHEUTHOM pabOThI O CHEIUATBLHOCTH.

3agauern aucuuiivHbl «llmaHMpoBaHME W OpraHM3anusl JKCIIEPUMEHTA»
ABJISIETCA ~ TOATOTOBKA  CHEIMAIMCTa K  MPAKTHYECKOM  JESITEIBHOCTH IO
cnermanbHocTH  18.05.01  «XwMuyeckas  TEXHOJOTHS  DHEPTrOHACHIIMICHHBIX
MAaTEPHUAJIOB U U3CIUI.

2. Mecto nucuniuiaabl B cTpykrype OIl cnenuaaurera

JlucouIIrHa OTHOCHTCS K YacTH LMKJIA AucHuIuinH O01o0ka b1.1 ba3oBas gacTts
OII cnemuanucra.

N3ydenne AUCIUIIIMHBI Oasupyercs Ha AuciurimHax «lIporecchl u ammaparthbl
XAMHUYECKON TEXHOJIOTUN», «Bpiciias maremarukay, «lIpoekTHas nesTeIbHOCTHY,
«OCHOBBI aBTOMATH3WPOBAHHOTO MPOEKTUpOBaHUs». JlucuuminHa oOecrneunBaeT
M3YyYCHUE IUCHUIUIMH: «XUMHUYECKHE PEAKTOPHI MPOU3BOJCTB HUTPOIMPOLYKTOBY,
«MexaHnKa TBEpPABIX NHMCHEPCHBIX CPEJ B MPOLECCAX XUMHUUYECKOW TEXHOJIOTHUW,
«Texnonorus cmeceBbix DHM», «Kpuoxumuueckas HanorexHonorus migs SHM»,
«CucTeMbl yIpaBiI€HUs] XUMUKO-TEXHOJIOTHYECKMMHU MPOLIECCAMMY.

3. IlepeyeHb MIAHUPYEMBIX Pe3YJbTATOB 00y4eHHS MO TUCHUILIUHE
(MoxyJ110), COOTHECEHHbIE C MJIAHUPYEMBIMHU Pe3yabTATAMU OCBOEHUS
o0pa3oBaTe/IbHOM MPOTrPAMMBI.

B pesynpraTe OCBOEHHS JAUCHUIUIMHBI (MOAYJS) Yy  OOydarommxcs
bopMUpYIOTCS CIIEIYIOINE KOMIIETEHIIUU U JIOJKHBI OBITh TOCTUTHYTHI CIIEIYIOIINE
pe3yabTaThl 00yUYeHUs KaK 3Tan (OpMUPOBAHUS COOTBETCTBYIOIIMX KOMITETECHIIMIA:



B pe3yabrare

OCBOCHUS
. IlepeyeHs UIAHMPYEMBIX
Kon o0pa3oBaTeIbHOM
pe3yJabTaTOB 00y4YeHMSs 10
KOMIIeTeHIINH NMPOrpaMMblI
N AUCUHMUILTHHE

00y4arIIUCs 0/KEeH

00J121aTH
- CnocoOHOCTHIO 3HATH:
OpraHu30BBIBATH - OCHOBBI POCCUMCKOU MPABOBOM

OIIK-4 CaMOCTOSITEIIbHYIO U CHUCTEMBI U POCCUNCKOTO

KOJUIEKTUBHYO 3aKOHOJIaTEIbCTBA, IPABOBBIE U
IIPOU3BOJCTBEHHYIO U HPaBCTBEHHO-3THYECKUE HOPMBI B
HAy4HO cdepe
HCCJIEI0BATEIBCKY IO npo(hecCUOHATIBHON JEeSATENIbHOCTH;
NESATEIbHOCTb, - OCHOBBI TPYIOBOTO
pa3pabaThiBaTh MJIaHBI | 3aKOHOJIATEILCTBA;
Y TIPOTPaMMBI - (dakTopbl, ONpeAeNsoIue
IIPOBE/ICHMS HAYYHBIX yCTOHYMBOCTH OHOC(EPHI,
UCCJIEIOBAHUN U XapaKTEPUCTUKU BO3pacCTaHUsA

TEXHUICCKUX
pa3paboToK.

AQHTPOTIOTEHHOTO BO3/ICUCTBUS HAa
npuposly, IJ0OabHbIE MPOOIEMBI

DKOJIOTHH u MPUHIIUATIBI
pPalMOHAJIBHOTO
MPUPOJIOTIOIB30BaHUS, METO/IBI
CHW)KCHUS XO35IMCTBEHHOI'O
BO3JICHCTBUS Ha ouochepy,
OpTraHu3allMOHHbIE U  IPABOBBIC
CpeICTBAa OXpaHbl OKpYKaromeh
cpedbl,  CHOCOOBI  JOCTHXKEHHUS
YCTOMYUBOTO PA3BUTHS;
YMETh:

- peann30BBIBAThH MpaBa U CBOOOIbI
YeJI0OBEKa B PA3IMYHBIX

chepax KuU3HEACATESTLHOCTH.

- OCYUIECTBIIATH B 00I1IEM BUJIE
OLICHKY aHTPOIOT€HHOTO
BO3JICUCTBUA HA OKPYKAIOLIYIO
cpeny ¢ yu4eTom crerupuKu
MPUPOTHO-KIMMATUYECKHIX
yCIIOBUH;

BJIAJIeTh:
- METOJAaMH  BBIOOpA
paIMOHAILHOTO CIIOC00a CHUXKCHHUS




BO3JEUCTBUS Ha
OKPY’KaIOIIyI0 Cpey.

4. CTpyKTypa M coJep:KaHue JUCHUIIUHBI.

OO6m1ast TPYI0EMKOCTh TUCIUTUIAHBI COCTABIISIET 2 3aYCTHBIX CIUHUIIBI, T.C. 72
aKaJeMHYeCKUX Yaca, KOTOpble BKIIOYAIOT AayJUTOpPHYIO paboTy (JIeKIuH,
MPAKTUYECKUE W CEMUHAPCKHE 3aHATHSA), a TaKXKE CaMOCTOATEIbHYI0 pPaboTy
cTyZeHTOB. @opmMa KOHTPOJIS — 3a4eT.

CtpykTypa M cojaepxkanue auciurumabl «lLmaHupoBanue W opraHu3arus
IKCIIEPUMEHTa» 110 CpOKaM U BUAAM paboThl OTpaxeHsl B [Ipunokenun 3.

Conep:xanue pa3iesioB TUCHUIJIMHBI.
4.1. Tlousamue nayku u xknaccuguxayus nayk. Hayunoe ucciedosanue.

[TonsTue m nenu Hayku, 3a1a4u Hayku. Hayka ¢ Touku 3peHHs] cyObeKTa u
o0bekTa. Knaccudukanus Hayk. HayuHoe uccnenoBanue.

N3mepenue ¢usnueckux BenuuyuH. Tumbl BenuuuH. [IpsMoe U KOCBEHHOE
n3mepenue. OTHOKpAaTHbIE U MHOTOKpaTHbIE U3MepeHus. [locTosHHas n ciryyanHas
BeJM4YnHA. M3Menstomascsa senuunHa. Tunel norpemnocrer nsmepenui. [Ilpomaxu u
rpyOsbie norpemrHocTy. [IpubopHas NorpenHocTs.

4.2. U3mepenue puzuueckux enuyuH.

N3mepenne ¢dusmdecknx BenuuuH. Tumbl BenwuuH. [Ipsimoe W KOCBEHHOE
n3Mepenne. OTHOKpaTHbIE U MHOTOKpaTHbIE U3MepeHus. [locTosiHHas W ciydaiiHast
BesMurHa. M3mensromasics BenuurnHa. Tumsl norpemsocret nusmepenun. [Ilpomaxu u
rpyObie orpemntHoctu. [IpubopHas morpenrHocTs.

Ciy4yailHple BEJIMYMHBI M MX XAaPAKTEPUCTUKHU. [IIIOTHOCTH BEPOATHOCTH,
CpelHeEe 3HAYECHHE AMCIEPCHUsS, CpeAHEe KBaApaTUYHOE OTKJIOHeHHe. HopmanbHoe
pacnpenenenue. llpaBuno  3x  craHmaptoB.  JloBepUTENbHBIA  MHTEpPBAJ.
HoBeputenbHas BeposiTHOCTh. Koaddunnentsr CThrofCHTA.

CyMmMapHasi morpemHoctb u3MepeHui. [IpubopHasi mnorpemHocTb, Kiacc
TOYHOCTU Tpubopa. IlorpemHocTs KOCBEHHBIX H3MepeHul. CBs3b MOTPEIIHOCTEN
NPSAMBIX M KOCBEHHBIX M3MEPEHUN. YYEeT MOTPEIIHOCTH B 3alMCH OKOHYATEJIBHOTO
pe3ynbrara u3MepeHui. [lopsiiok BhINMOIHEHUS OKPYTIICHUH.

JIuneapuzauus qaHHbX. CriocoObl TMHEapU3aluy JaHHBIX. MeTo1 HauMEHBIINX
KBaJIpaToB.

4.3. Ananuz pazmeprocmeil. Ypasuenus pecpeccuul.

HHaHI/IpOBaHI/Ie 9KCIICPUMCHTA. MGTOJI YCTaHOBJICHUA CBi3U MCKIOY
(1)I/ISI/IIICCKI/IMI/I BCIMYMHaAMMH, CYIICCTBCHHBIMHA JIIA N3y4acMoro ABJICHUA,



OCHOBAHHBIM HAa PACCMOTPEHUH Pa3MEPHOCTEU ITUX BennuyuH. Teopema bakuHrema.
T-TeopemMa. MeTon nmocie10BaTeIbHOr0 UCKIIOUEHUS Pa3MEPHOCTEN.

Koppensimonnslii aHanu3, €ro OCHOBHAs 3aaada. PerpecCHOHHBIN aHalus,
YPaBHEHUE PETPECCHH.

4.4, Teopus noooous.

['eomeTpudeckoe W (PU3HUECKOE IOJO0ME, aHAIOTH. YCIOBUSA (HHU3UUYCCKOTO
noao6ust. TeopeMbl mog00us.

OmnpeneneHue KputepueB TmoAoOuss u3 auddepeHnalbHbBIX  ypaBHEHUMH.
Onpenenstomme #u  omnpeaensieMple Kputepun 1oao0us. OCHOBHBIE KPUTEPUH
1o100M4.

5. O0pa3oBaTesibHbIE TEXHOJIOTUM.

Metonuka mnpenomaBaHus AUCHUIUIMHBI «[lmaHupoBanne W opraHu3anus
OKCIIEPUMEHTa» W pealn3alus KOMIETEHTHOCTHOTO TMOAXO/Ja B W3JIOKEHUU U
BOCTIPUATHN MaTepuasia IpeayCMaTpUBACT UCIIOJIb30BAHNE CIEAYIOMINX aKTUBHBIX U
UHTEPAaKTUBHBIX (OPM MPOBEAECHUS TPYMIOBBIX, WHAMBUAYAIbHBIX, ayJUTOPHBIX
3aHATUNA B COYETAaHMM C BHEAYAUTOPHOM paboTol C wenbio (OpMHUpPOBAHUSA U
pa3BUTHA TPO(HECCUOHATBHBIX HABBIKOB 00YYaIOIIUXCS:

— MOJATOTOBKA, MPEACTaBICHUE U 00CYXIECHUE MPE3CHTAlMil Ha CEMUHApPCKUX
3aHATHUSAX;

— OpraHu3alys U MPOBEICHUE TEKYIEro KOHTPOJIS 3HAaHUM CTYIEHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHUS;

— WCIOJIb30BaHHWE WHTEPAKTUBHBIX (POPM TEKYIIeTo KOHTpolii B (opme

AYJAUTOPHOI'O U BHCAYAUTOPHOI'O HHTCPHET-TCCTUPOBAHU I,
— IMPOBCACHHUEC MACTCP-KJIIaCCOB CIICOHAJIMCTOB IIO MCTOJaM OpraHHU3alluKh H
IIAaHUPOBAHUA SKCIICPUMCHTA.

VY enbHbIA BeC 3aHATUM, MPOBOJMMBIX B MHTEPAKTHBHBIX (OpMax, omnpeaeseH
IJIaBHOM 1enbio  00pa3oBaTENIbHON MpPOrpaMMbl, OCOOEHHOCTHIO KOHTHMHI€HTA
oOyuaromuxcss M cojepxaHueMm aucuuiuinebl «llnaHupoBaHue W opraHu3anus
HKCIIEPUMEHTa» U B LIEJIOM MO TUCHUILIMHE cocTaBisieT 50% ayuTOpHBIX 3aHATHIA.

6. OueHoYHbIe CpeaCTBA /sl TEKYLIEro KOHTPOJIS yCIeBaeMOCTH,
NMPOMeKYTOUYHOI aTTecTAlMU [0 UTOTaM OCBOEHUS JUCIHUIIIMHBI U
yueOHO-MeToan4ecKoe odecreyeHne caMoCTOATeILHOI padoThl
CTY/IEHTOB.

B npouecce o0yudeHHs MCHOJB3YIOTCS CIEAYIOIIUE OLIEHOYHBbIE (POPMBI
CaMOCTOATENBbHON pPabOThl CTYJIEHTOB, OLIEHOYHBIE CPEICTBA TEKYILIEro KOHTPOJIS
YCIEBAEMOCTH U MPOMEXKYTOUHBIX aTTECTAIIHi:

- TMOArOTOBKA K BBIMOJIHEHUIO 3aJJaHUI U UX 3aIlNTA,
- KOHTPOJIb 3HAHUI NPU TOMOIIN TECTOB.



OOpasupl TECTOBBIX 3aJaHMil, BApHAHTBl KOHTPOJBHBIX BOIPOCOB, PUBEIECHBI
B IIPUJIOKEHUN 1.

6.1. ®oH/ OLIEHOYHBIX CPEACTB JIsl MPOBeIeHUS MPOMEKYTOUYHOMH ATTEeCTANNH
00y4arIIMXCcs M0 JUCUUILIMHE (MOIYJIIO0).

6.1.1. IlepeyeHb KOMIETEHUMII ¢ YKa3aHHEM 3TANOB UX (JOPMUPOBAHUS B
npoiecce 0CBOeHHs 00pa3oBaTeIbHON MPOrpaMMBbl.
B pesynbrare oCBOCHMS TUCHUIUIMHBI (MOIYJist) (GOPMUPYIOTCS CIEAYIOIINE

KOMIICTCHIIUM
Kon B pe3yabTare ocBoeHuUs1 00pa30BaTeJIbHONH MPOrpaMMbl 00yUarouIuiicst
KOMIIeTeHI[UH JA0JI2KeH 00J1a1aTh
OIIK-4 - CnocoOHOCTBIO  OpraHU30BBIBATH  CAMOCTOSITETBHYIO U

KOJIJICKTUBHYIO IIPOU3BOJICTBEHHYIO u HAy4IHO
HCCIIeIOBATEIIbCKYIO JEATEIIBHOCTD, pa3padaThiBaTh IJIaHBI

W TPOrpaMMbl TIPOBEACHHS HAYYHBIX HWCCIACAOBAHUN W
TEXHUYECKUX Pa3pabOTOK.

B npouecce ocBoeHus 00pa3zoBaTeIbHON NPOrpaMMbl IaHHbIE KOMIIETEHIH, B
TOM YHCJI€ UX OT/AEJIbHbIE KOMIIOHEHTHI, POPMUPYIOTCS MOATAMHO B XOAE OCBOCHMS
OoOy4arouMMHUCs AUCHUIUIMH (MOAYJEH), MPAaKTHK B COOTBETCTBUU C YYEOHBIM
IJIAHOM U KaJICHJApHBIM rpaukoM yueOHOTo mporecca.

6.1.2. Onucanue nmoka3saresieid ¥ KPpUTEpPHEB OLICHUBAHUS KOMIIETCHIIMH,
(popMHpYyeMBIX 110 HTOTaM OCBOCHMS IMCHHUILIHHBI (MO1YJIs), ONMUCAHUE KA
OLICHMBAHMUS.

IToka3aTeneM OLIEHMBaHUS KOMIIETEHIIMM Ha pa3JMYHBIX 3Tamax Hux
(bopMUpOBaHUS SBISETCS AOCTHXKEHHE O0YYaOUIMMUCS IUIAHUPYEMBIX Pe3yIbTaTOB
OOy4eHHsI IO JUCITUTUTHHE (MOYJIIO).

OIIK-4 - CriocoGHOCTHIO OpPTraHN30BBIBATh CAMOCTOSTENBHYIO U KOJJIEKTUBHYIO
MIPOU3BOJCTBEHHYIO U HAYUYHO UCCIIEI0BATENIbCKYIO JIEATEIbHOCTD, pa3padaThIBaTh IJIAHbI
Y TIPOTpaMMBbI TPOBEICHUS HAYYHBIX HCCIIET0BAaHUN U TEXHUUECKUX Pa3padOTOK.

Kputepun ouennBanus

IToxka3zaTean
2 3 4 5




3HATh:
- OCHOBBI
pOCCUICKON
IIPaBOBOM
CUCTEMBI  H
POCCHIICKOTO
3aKOHOJATEIh
CTBa,
MpaBOBbIE U
HPaBCTBEHHO-
ATUYECKHE
HOPMBI B
chepe
npodeccuona
JIbHOU
NEeSITEIbHOCTH
- OCHOBBI
TPYJOBOTO
3aKOHOJAATEIb
CTBa;

- ¢akropsl,
OTIpEAETIS IO
ue
YCTONYUBOCTh
ouocdepsl,
XapaKTEPUCTH
KH
BO3pacCTaHus
AHTPOIIOTCHH
oro
BO3JICUCTBUA
Ha TpUpOAY,
ri100aabHbIE
poOIEeMbI
JKOJIOTUH U
TIPUHIIUITBI
paroHaIbHO
ro
MIPUPOIOIOIH
30BaHMUA,
METO/IbI
CHUKEHUS
XO3SIIICTBEHHO
ro
BO3JICUCTBHUA
Ha Ouocdepy,
OpraHu3aIo
HHBIE u
MIPaBOBbIE
CpeacTBa

OO0yuarommiicst
JIEMOHCTPHUPYET
MIOJIHOE  OTCYTCTBHE
WIM  HEJIOCTaTOYHOE
COOTBETCTBHUE
CIEAYIOIINX 3HAHUM:
- OCHOBBI POCCHICKOM
MPAaBOBOM CHUCTEMBI U
POCCHUICKOTO
3aKOHO/IaTEIbCTBA,
IIPaBOBbIE u
HPaBCTBEHHO-
STUYECKUE HOPMBI B
chepe
npodeccuoHanbHOM
JesATeIbHOCTH;

- OCHOBBI TPYJOBOIO
3aKOHOJIaTENbCTBA;

- (hakTopHI,
oIpeeNsoIne
YCTOMYHUBOCTH
ounochepsl,
XapaKTEPUCTUKH
BO3pacCTaHus
AHTPOIIOIE€HHOT O
BO3JECHCTBUS
HIpUpOAY,
rJ100anbHbIe
npoOJIeMbl  3KOJIOTUU
u TIPUHITUTIBI
palMOHAIBHOTO
MIPUPOIOTIONBE30BaHI
s, METOJIbl CHU)KEHUS
XO3SIICTBEHHOTO
BO3JCHCTBUSA
ouocdepy,
OpraHU3allMOHHbIE U
MpaBOBBIE  CPENICTBA
OXpaHbI
OKPYXAaIoIIEel Cpelsl,
CHoCco0BI
JIOCTHOKCHHS
YCTOMYHBOTO
pa3BUTHS;

Ha

Ha

OO0yuarommiics
JIEMOHCTPHUPYET
HEIOJIHOE
COOTBETCTBUE
CJEYIOIIUX 3HAHUM:

- OCHOBBI POCCHICKOU

MIPABOBOM CHCTEMBI U
POCCHICKOTO
3aKOHO/ATEJIbCTBA,
IIPaBOBBIE u
HPaBCTBEHHO-

ATUYECKHE HOPMBI B
chepe
poQeCCHOHAIBHON
JeSITEIIbHOCTH;

- OCHOBBI TPYJIOBOTO
3aKOHO/ATEIbCTBA;

- (bakTopsI,
OTIpeIeNAoIIne
YCTOMYMBOCTh
ounocdepsl,
XapaKTEePUCTUKU
BO3pacTaHUA
AHTPOIIOTEHHOTO
BO3JICHUCTBUSA Ha
MPUPOY, TI00aTBHBIC
mpoOJIeMbl  9KOJIOTUHU
u TIPUHITAITHI
palMOHAIBHOTO
MIPUPOIOTIOTB30BAHMS
, METOIbl CHUKEHUS
XO3SIICTBEHHOTO
BO3JCHCTBUSA
ouocdepy,
OpraHU3allMOHHbIE U
MpaBOBbIE  CPENICTBA
OXpaHbl OKPY’KaroIIen
cpenpl, CIIOCOOBI
JIOCTH>KCHUS
YCTOMYHBOTO
pa3BUTHS;

Ha

OO0yuarommmiics
JEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHUE
CJIEIYIOIINX 3HAHMM:
- OCHOBBI
poccuiicKon
MPaBOBOM  CHCTEMBI
1 POCCUHCKOTO
3aKOHOJATEIbCTBA,
IIpaBOBbIE u
HPaBCTBEHHO-
3TUYECKUE HOPMBI B
chepe
npodeccuoHaIbHOM
JeSTeITbHOCTH;

- OCHOBBI TPYAOBOIO
3aKOHOJATEIbCTBA;

- (hakTopHI,
oTpeAesoe
YCTOHYMBOCTh
ouocdepsl,
XapaKTEPUCTUKU
BO3paCTaHUs
AHTPOIIOIr€HHOTO
BO3JEHCTBUS
Ipupoxay,
rJ100aNbHbIE
po0OJIeMbI SKOJIOTUH
u TIPUHITUTIBI
panMoOHaIbHOTO
MIPUPOJIOTIONBE30BAHI
s, METObI
CHUKEHUS
X0351iCTBEHHOTO
BO3JEHCTBUSA
ouochepy,
OpraHU3aIMOHHBIE
MpaBOBbIE CPE/ICTBA
OXpaHbI
OKpYXKaroleun
Cpensl, CIIOCOOBI
JOCTHXKEHUSI
YCTOWUYNBOIO
pa3BUTHSL;

Ha

Ha

OO6yuarommiics
JIEMOHCTPUPYET
MIOJIHOE COOTBET-
CTBUE CJEAYIOIINUX
3HAHUI: - OCHOBBI
pOCCUICKON
MIPaBOBOM CHUCTEMBI
U POCCUUCKOTO
3aKOHO/ATEJIbCTBA,
MPaBOBBIC U
HPaBCTBEHHO-
ATUYECKHE HOPMBI
B cepe
npodeccuoHanbHO
i 1eITeTbHOCTH;

- OCHOBBI
TPYJIOBOTO
3aKOHO/IaTENLCTBA;
- (axTopsl,
OTpeIeIONINe
YCTOMYHUBOCTh
ouochepsl,
XapaKTePUCTUKHU
BO3pacTaHus
AHTPOIIOT€HHOT O
BO3/ECHUCTBUS HA
IIpUpOAY,
rJ100aTbHBIC
pOOIEMBI
9KOJIOTUHU U
TIPUHIIMUIIBI
paIroHaIbHOTO

MIPUPOIONOIB30BAH
us, METOJIBI
CHUKEHUS
XO3SIMICTBEHHOTO
BO3JEHCTBUSA
ouocdepy,
OpraHu3alOHHbIE
" MIPaBOBbIE
CpelCTBa  OXpaHbI
OKpY Karoleun
Cpelbl,  CIOCOOBI
JIOCTHKCHUS
YCTOMYHUBOTO
pa3BUTHS;

Ha




OXpaHbI
OKpYKaroleun
Cpelbl,
CIIOCOOBI
JOCTUKCHUS
YCTOMYHUBOTO
pa3BUTHS,
YMeTh: OOyJaromumiics He - pealr30BbIBATH OO0yuarommmiics OO6yuarommiics
- yMEeT WU B mpaBa U CBOOOIBI JEMOHCTPUPYET JTEMOHCTPUPYET
pealn30BbIBAT | HEAOCTATOYHOM YeJoBeKa B YaCTUYHOE MOJIHOE
b IIpaBa u CTCTICHH YMEET - - pa3IMYHBIX COOTBETCTBUE COOTBETCTBHUE
cBO0O/IBI peain30BbIBATh cepax (1390111504 CJIETYIOIINX
YEJIOBEKA B mpaBa U CBOOO/IbI JKU3HENICATENBHOCTU. | YMEHHM: - YMEHUU: -
pa3IMYHbIX YeNoBeKa B - OCYUIECTBIIAAT B pean30BbIBaTh pealin30BbIBATh
cdepax Ppa3IUYHbIX o011eM BHUJIE OLIGHKY | IpaBa U cBOOOIbI mpaBa ¥ CBOOOBI
Ku3HenesTen | chepax AHTPOIOTEHHOTO YeloBeKa B YeloBeKa B
BHOCTH. JKU3HEICATCIIBHOCTH. | BO3JICHCTBUS Ha | Pa3JIMYHBIX Pa3IMYHBIX
- - OCYUIECTBIISAT B OKpYXaloIIyto cpeny | chepax cdepax
OCYIIECTBIAT | OOLIEM BUJE OIIGHKY | C YY4ETOM CHEHU(PUKHU | )KU3HEIACSITEIBHOCTH. | )KU3HEACATEILHOCT
b B 00111EM AHTPOIIOTEHHOTO MIPUPOJIHO- - OCYILECTBJIATH B .
BHJIC OLICHKY | BO3JCHCTBHS HA KITMMATHICeCKIX o0IIeM BHJIC OIICHKY | - OCYIIECTBIISITH B
AHTPOTIOTEHH | OKPY>KAIOIIYIO CPey | YCIOBHIA; AHTPOIIOTEHHOTO o01ieM Bue
oro C YYETOM CHeT(PUKA BO3/ICHCTBUS Ha | OIICHKY
BO3JICHCTBUS | IPUPOJIHO- OKPY’KaIOIILYIO CPEy | aHTPOIIOT€HHOTO
Ha KITUMATHICCKIX c Y4eTOM | BO3JICHCTBHS HA
OKpYXKarolly | YCJIOBHIA;; ceuuuku OKPYKAIOIIYIO
10 cpeny cC MIPUPOJTHO- CPely C yIeToM
y4eToM KINMATHYECKHX crremudicH
crenupuKu YCIIOBH;
MpUPOIEHO- MPUPOIHO-
KIAMATHIECK KITMMATHYECKHIX
UX YCIIOBUU; YCIIOBHIA;
BJIA/1ETh: OOyuatromuiics  He | METOJaMH BbIOOpa | OOyuaromuiics OOyuaromuiicas B
- MeTOoJaMH | BIajJeeT WIH B | palliOHAIBHOTO YaCTUYHO  BJAJEET | MOJIHOM  o0beme
BBIOOpA HEIOCTATOYHON crroco0a CHUKEHUSI MeTOJaMH  BbIOOpa | BIAJEET METOJaMU
paIoHaIbHO | CTETICHH BJIQJICET | BO3JCHCTBUS Ha | PallMOHAIBHOTO BBIOOpA
ro cmoco0a | MeToJaMu  BBIOOpA | OKPYKAIOIIYIO CpEey | Crtoco0a CHKEHUS | PallMOHAIBHOTO
CHIDKCHHUS parroHaIbHOTO BO3JICHCTBUS Ha | crocoba CHUKEHUS
BO3JIEHCTBUS | CLIOCOOA CHUKEHHUS OKpYKAaroIlyIo Cpelly | BO3JeHCTBUS Ha
Ha BO3HCﬁCTBHH Ha OKPYXKaroIIyo
OKpPY’XKarolly | OKPY>KaIOIIyIO CPeLy. cpeny
10 Cpeny.

[IIkanel OLEHWUBAHUSA PE3YJIbTATOB IPOMEKYTOUYHOM aTTECTALMU M HUX

OITMCaHUA.

dopma NpoMeKYTOYHOM aTTecTalMu: 3a4eT.

[IpomexxyTouHnas

arrecrauuAa

oOyJarmuxcst B

dbopme

TECTUPOBAHUSA

MPOBOJUTCSA 1O pe3yibTaTaM BBITIOJIHEHHUS BCEX BHUIOB y4eOHOW paboThI,
MPETYCMOTPEHHBIX YUCOHBIM IJIAHOM O JaHHOW TUCHUILINHE (MOJIYJIO), TIPH 3TOM




YUHUTBIBAKOTCSI PE3YJIbTAThl TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH B TEUEHHUE CEMECTpA.
OneHka CTEMEHH JOCTHKEHHUS OOYyYaloUIMMUCS IUIAHUPYEMBIX pPE3yJIbTaTOB
oOyueHusi MO AMCHUIUIMHE (MOAYJI0) TPOBOAUTCS TMpPENoJaBaTesieM, BEIyIIUM
3aHATHS 1O JHUCLHMIUIMHE (MOAYJI0) METOJOM 3KCHepTHOM oueHku. [lo uroram
IIPOMEKYTOUYHOM aTTecTallud M0 AUCLHUIUIMHE (MOJYJIO) BBICTABIIAETCS OLEHKA
«3aYTEHO» WJIH «HE 3a4TCHOY.

K mpomexyTouHOM  arrecTauMyd  JOMYCKAlOTCS  TOJBKO  CTYJIEHTHI,
BBITIOJIHUBIIIKME BCE BUBI yUeOHOM pabOThI, PeAyCMOTPEHHBIE paboyeit mporpaMmon
Mo JWCHUIUIMHE «3alyTa WHTEIUIEKTYadbHOM COOCTBEHHOCTH»  (Hamucaiu
pedepaTsl, MPOILIN TECTUPOBAHKUE. )

Mxkanaa
Onucanue
OLICHUBAHUSA

BrimonHensl Bce BUIBI y4eOHOM paboOTHI, MPEayCMOTPEHHBIC
y4eOHbIM 1IaHOM. CTyJIEeHT JEMOHCTPUPYET COOTBETCTBHE
3HaHWM, yMEHUHN, HABBIKOB TMPUBEJICHHBIM B  TaOJIUIAX
MokKazareyied,  ONmepupyeT  MPUOOPETCHHBIMU  3HAHUSAMH,
3auTeHo YMEHUSIMU, HaBbIKAMU, IPUMEHSIET UX B CUTYalIUSIX MOBBIIICHHOM
clokHOCTH. [Ipr 3TOM MOTYT OBITH TOMYIIEHB HE3HAUUTEIIbHbBIC
OmMMUOKH, HETOYHOCTH, 3aTPyJHEHUS TPU aAHATUTHYECKUX
ornepanusx, IEPEeHOCe 3HAHMW W yYMEHUM Ha  HOBBIC,
HECTAH/IAPTHBIC CUTYALIUH.

He Bmimonnen omuH wimu Oosnee BUIOB y4eOHON paboTHI,
PENyCMOTPEHHBIX y4eOHbIM TUIaHOM. CTYIEHT JAEMOHCTPUPYET
HENOJIHOE  COOTBETCTBHE  3HAaHWM,  yYMEHUHU, HABBIKOB
NpUBEACHHBIM B  TaOJMIIAX  TIOKa3aTeNe,  JIOMyCKaITCS
He 3aureno .
3HAYUTEIBHBIC OIMUOKW, TPOSBISICTCS OTCYTCTBUC 3HAHHM,
YMEHUH, HaBBIKOB IO PSIy TOKa3aTesed, CTYJICHT WCIBITHIBACT
3HAYUTEIbHBIC 3aTPYJIHEHUS IPU OICPUPOBAHUU 3HAHUSIMH H

YMCHHAMMU IIPHU UX ICPCHOCC HAa HOBLIC CUTYAlIUH.

@DOHIIBI OIIEHOYHBIX CPENICTB TMPEACTABICHBI B MPWIOKEHWH 4 K pabouei
IIporpaMMe.

7. YueOHO-MeTOAMYECKOE U UH(POPMALIMOHHOE o0ecrneueHue
AUCHMILTAHBI



HHTepHeT-pecypchl BKIIIOYAIOT Y4eOHO-METOJUYECKHE MaTephalibl B
AJIIEKTPOHHOM BHJIE, NpeJCTaBiIeHHble Ha caiite http://mospolytech.ru B
pasznene «bubmnoTekay

BapI/IaHTI)I KOHTpOJ'IBHBIX BaI[aHI/Iﬁ 10 JUCIIUIIIINHE HpeI[CTaBJ'IeHBI Ha caﬁTax:
http://i-exam.ru, http:// fepo.ru

8. MaTepuajibHO-TeXHHMYeCKOe o0ecriedeHne JUCIUILIUHBI.

Kadenpa pacronaraeT KOMIBIOTEPHBIM KJIACCOM JIJIsl POBEACHUS CEMUHAPCKUX U
MPAKTUYECKUX 3aHATUH.

9. MeToauyeckue peKOMeHIAIUH VTSI CAMOCTOSITEIbHOMH PadoThl
CTYJAE€HTOB

CaMmocTosTenbHast paboTa SIBISETCS. OJHUM U3 BUJOB MOJyYEHUsI 00pa30BaHus
0Oy4arolMMUCS U HallpaBJIeHa Ha:

® U3yuYEHUE TEOPETUUYECKOro MaTepuana, MOArOTOBKY K JEKIHOHHBIM U
CEMHHAPCKUM (IIPAKTUUECKUM) 3aHATUSAM

® BBINOJIHEHNE KOHTPOJIBHBIX 33JaHUI

® [IOATOTOBKAa K TECTHUPOBAHUIO C HCIOJIb30BAHHWEM 00111€00pa30BaTEIIbLHOTO
noprana

e HamucaHue M 3aluTa pedepara 1Mo npeioKeHHON TEME.

CamocTosTenbHast paboTa CTYIEHTOB MPEACTABIIET COO0M BaxkHeiIIee 3BEHO
ydyeOHOro mpoiiecca, 0e3 MpaBUIBLHOW OpraHM3alld KOTOPOro OOydYaroluiicss He
MOJKET OBITh BRICOKOKBATU(UITUPOBAHHBIM BBITTY CKHUKOM.

CTymeHT JOKEeH TMOMHHTh, YTO MPOBOAWTH CAMOCTOSATEIbHBIC 3aHATHS
cienyer peryisipHo. OueHb BaXHO MPUIIOKUTh MAKCUMYM YCHUIIMH, BOJH, YTOOBI
3aCTaBUTH ceOs1 pabOTaTh C MOJTHON HATPY3KOM C IEPBOTO JTHS.

He crnenyer otkiansiBath paboTy Takke HM3-3a HEpaOOUYETO HACTPOCHUS WIIH
OTCYTCTBHSI BIOXHOBEeHMsA. HacTpoeHue HyXHO co3maBaTh camoMmy. lloHnmanue
HEOOXOJMMOCTH BBINIOJIHEHUSI PabOThl, 3HAHUE II€JIM, OCMBICICHHE MEPCIEKTUBBI
OJarOnpUsITHO BIMSIIOT HA HACTPOEHHE.

Kaxxaplif CTyZeHT JOKEH caM IJIaHUPOBaTh CBOIO CaMOCTOSITENIbHYIO padoTy,
UCXOJS M3 CBOMX BO3MOXHOCTEH M MPUOPUTETOB. DTO CTUMYJIUPYET BBHINOIHEHUE
paboThl, co3maeT Oojee CHOKOWHYI0 OOCTaHOBKY, YTO B HTOTE IOJIOKHUTEIHHO
CKa3bIBAETCsl HA YCBOCHUM MaTepHara.

BaxxHo nosHee yuecTh 00CTOSTENIbCTBA CBOCH padOThI, YSACHUTD, YTO SIBIISIETCA
IJIABHBIM Ha JAaHHOM JTare, KaKyl IMOCJIeI0BaTeIbHOCTh paboThl BHIOpaTh, YTOOBI
BBITIOJTHUTH €€ JTy4YIlle ¥ C HAMMEHBIIINMHU 3aTpaTaMi BPEeMEHHU U SHEPTHH.

Jlis TI0J0TBOPHOM pabOTHl HEMAaJOBaXKHOE 3HAYCHHE HMEET OOCTaHOBKA,
opranuzaius paboyero wmecra. HyxHO 100UTbCS, 4YTOOBI MeECTO palbOThl TIO
BO3MOXKHOCTH OBbLIO NMOCTOSHHbIM. Pa0oTa Ha IpHUBBIYHOM MECTE JienaeT ee Ooee
10A0TBOpHOM. IIpOoyKTUBHOCTH pabOThl 3aBUCUT OT IPABUIIBHOIO YEpEOBAHUS
Tpyaa u otasixa. [loaTomy Kaxkaple yac Wid ABa ciaeayeT aenars nepepsiB Ha 10-15


http://i-exam.ru/

MUHYT. BBIXOJHBIE THU JTydIll€ MOCBATUTHh AKTUBHOMY OTIBIXY, 3aHATHUAM CIIOPTOM,
IPOryJKaMu Ha CBEXKEM BO3lyxe M T.A. Jlake NEepeKIodYeHrne ¢ OJHOro BHUAA
YMCTBEHHOM paOOTHI Ha IPYrOi MOXKET CIIy>KUTh aKTUBHBIM OTIABIXOM.

CTyaeHT JOJDKEH IMOMHUTB, YTO B Ipolecce OOy4YEeHHS BaKHEHIIYyI0 pOjb
UIrpaeT camocTosiTelNbHass padora ¢ KHMroil. Hayuumtbest paboTaTh ¢ KHUTOM —
BaKHEHIIas 3a7ada cTyneHTa. be3 3Toro HaBbplka OyJEeT 4Ype3BBIYANHO TPYIHO
U3y4yaTb IPOTPaMMHBI MaTepuaig, M MHOIO BpeMEHH OyJeT NOTpavyeHo
HepaluoHaJbHO. PaboTra ¢ KHUIOH CKIaJbIBaeTcsl W3 YMEHHS 1o100paTh
HEOOXOJMMbIE KHMIH, pa300paTbCsi B HHUX, 3aKOHCIEKTUPOBATH, BbIOpaTh IJIABHOE,
YCBOUTD U IIPUMEHUTH Ha MPAKTUKE.

10.MeToau4yeckue peKOMeH AN ISl TPenoaaBaTeis

OCHOBHBIM  TpeOOBaHMEM K TNPENOJABAHUIO JUCHUMIUIMHBI  SIBISETCS
TBOpPYECKUH, MPOOJIEMHO-UATIOTOBBIA TMOJIXO0/I, MO3BOJISIIOIINNA MMOBBICUTh HUHTEPEC
CTYJICHTOB K COJEPKaHUIO0 Y4eOHOTO MaTepuara.

OcHoBHast (hopMa M3YUYEHHUS] M 3aKPEIUICHUS 3HAHUW MO 3TOW TUCIMIIIUHE —
JIEKIMOHHAs U TpakTuyeckas. [IpenomaBarenb AOKEH MOCIEIOBATEILHO BBIYUTATH
CTyJICHTaM PsJl JICKIIUA, B XOJI€ KOTOPBIX CJIEAYET COCPEAOTOYUTh BHHUMAHHUE Ha
KJIIOUEBBIX MOMEHTaX KOHKPETHOIO TEOPETHYECKOr0 Marepualia, a TaKxke
OpraHM30BaTh MPOBEJCHUE MPAKTHUYECKUX 3aHATHM TakuM oOpa3oM, YTOOBI
AKTUBU3WUPOBATh  MBIIUICHUE  CTYJIEHTOB, CTHUMYJHUPOBAaTh CAMOCTOSTEIIBHOE
W3BJICUCHUE UMK HEOOXOAWMOW HWH(POpManmuu €3 PA3IUYHBIX HCTOYHHUKOB,
CPaBHUTEJbHBIM  aHAIM3 METOJAOB PEUICHUW, COIOCTABJICHUE  IOJYYECHHBIX
pe3yabTaToB, (POPMYIUPOBKY U apryMEHTAIMI0 COOCTBEHHBIX B3TJISJIOB Ha MHOTHE
CIIOPHBIE MPOOJIEMBI.

OcHOBY y4eOHBIX 3aHATHI MO AMCLUMIUIMHE COCTABISIOT JIEKIMU. B mporecce
oOy4yeHUsT CTYACHTOB HCHOJIb3YIOTCSI pa3jiduHble BHUAbI YYEOHBIX 3aHATHUM
(ayIUTOPHBIX M BHEAYJUTOPHBIX): JICKIIUH, CEMUHAPCKUE 3aHATUSI, KOHCYJIbTAllUU U
T.71. Ha mepBOM 3aHATUM TTO JAaHHOU Y4eOHON NTUCIMUIUIMHE HEOOXOIUMO 03HAKOMUTh
CTYAEHTOB C MOPSAKOM €€ HM3YYCHMS, PACKpbITb MECTO U POJb AUCHHUIUIMHBI B
CHUCTEME HayK, €€ IpaKTHYeCKOe 3HAYCHHE, JOBECTH 10 CTYJISCHTOB TPEOOBaHUS
Kadepbl, OTBETUTH Ha BOIIPOCHI.

[Ipy moArOTOBKE K JIEKIMOHHBIM 3aHATUAM MO0 Kypcy «llmanupoBanune u
OpraHu3anus SKCIEPUMEHTa» HEOOXOIUMO TMPOAYyMaTh IUTAH €ro MPOBEICHHS,
COAEPKAHHUE BCTYNHUTEIBHOW, OCHOBHOM M 3aKIIOYUTEIBHOM YaCcTH JIEKIUH,
O3HAKOMUTHCSI C HOBUHKAMU y4€OHON W METOJIUYECKOMN JTUTEPATYPHI, MyOIUKAITUSIMU
MEPUOJIMYECKOM TI€YaTH IO TEME JICKIIMOHHOTO 3aHSITUS, OINPEICIUTh CpPEICTBa
MaTepUAIbHO-TEXHUYECKOTO OO0ECIeUeHUs JICKIIMOHHOTO 3aHATHS M TOPSAOK HX
WCIMOJIb30BaHUs B XOJI€ UTCHUA JICKIIUU. Y TOUHUTH IJIaH MPOBEACHUS TPAKTUYECKOTO
3aHATHS IO TEME JICKIUH.

B xo/e nekimoHHOoro 3aHATHS MpenoiaBaTeb 10JKEH Ha3BaTh TEMY, yUeOHbIS
BOIIPOCHI, O3HAKOMHUTH CTYJICHTOB C II€PEYHEM OCHOBHOW M JIOMOJHHUTEIHLHON
JIUTEPATYPHI 110 TEME 3AHATHS.



Bo BcTynuTensHOIM YacTu JeKuu 000CHOBATh MECTO U POJIb N3YYaeMOM TEMBI
B Y4eOHON TUCIUIUIMHE, PAaCKPBITh €€ MpaKkTHueckoe 3HaueHue. Ecim untaercs He
nepBasi JIEKIHs, TO HEOOXOOUMO YBSI3aThb €€ TeMy C NpeablAylied, He Hapylas
JIOTUKH U3JI0KEHHS y4eOHOro Marepuana. JIeKIuio cieayer HaunHaTh, TOIbKO YETKO
0003HaUMB €€ XapakTep, TeMy U Kpyr T€X BOIIPOCOB, KOTOphiE B €€ Xoae OyayT
PacCMOTpPEHBI.

B oOcCHOBHOW 4YacTu JEKIUMU CJEAyeT pacKpbiBaTh COJAEpXKaHUE YUeOHBIX
BOIIPOCOB, AKLUEHTHUPOBaTh BHUMAHHE CTYJECHTOB HA OCHOBHBIX KaTETOPUSX,
SBJICHUSIX M TIpolleccaX, OCOOCHHOCTIX HMX NpoTeKaHus. PackpblBaTh CYIIHOCTh U
CoJIep KaHUE PA3IMYHBIX TOYEK 3PEHUS U HAYYHBIX MOAXO0/A0B K OOBSICHEHHIO TEX WIH
WHBIX sIBICHUN U mponeccoB. Cienyer apryMeHTUPOBAHO 0OOCHOBATh COOCTBEHHYIO
ITO3UIIMIO TIO CIIOPHBIM TEOPETUYECKUM Bompocam. [IpuBoanuts mpumMepsl. 3a1aBaTh
[0 XOAY M3JI0KEHUS JIEKIMOHHOIO MaTepualla pUTOPUYECKHUE BOIPOCHI U CaMOMY
JaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET AKTUBU3ALMU MBICIUTEIBHON 1E€ITEIbHOCTH
CTYJIICHTOB, MOBBIIMICHUIO WX BHHUMAaHUS W HUHTEpeca K MaTepualy JEKIHUH, €€
conepxkanuto. IlpernogaBarens TOKEH PpPYKOBOIUTH pabOTOW CTYJIEHTOB IO
KOHCIIEKTUPOBAHUIO JIEKIIMOHHOIO Marepuaia, M[OJYepKUBaTh HEO0OXOJAUMOCTh
OTpaXEHUSI B KOHCIIEKTaX OCHOBHBIX IMOJOXEHUN M3Yy4aeMOMl TeMbl, 0CO00 BBIJEISSA
KaTErOpUMHBIN anmnapar.

B 3akmounTenbHOM uacTH JIEKIUM HEoO0XOoAMMO c(hOpMyIHpoBaTh OOIIME
BBIBOJIBI 110 TEME, PACKPBIBAIOIIME COAEPKaHUE BCEX BOIPOCOB, IIOCTABICHHBIX B
aexuuu. OOBSBUTH IUIAH OYEPEAHOIO0 CEMUHAPCKOTO 3aHsTHs, JaTh KpaTKue
PEKOMEHJalUu 110 NOATOTOBKE CTYAEHTOB K ceMuHapy. OnpeneanTs MECTO U BpEMsI
KOHCYJIbTAllUM CTYAEHTaM, MOXEJIaBUIMM BBICTYIIUTH HA CEMHHApE C JOKIAAaMHU U
pedepaTamu M0 aKTyaJbHBIM BOIIPOCaM 00CYX AaeMOM TEMBI.

Llenp nOpakTUYECKUX 3aHATUH OOECIEYUTh KOHTPOJIb YCBOEHHUSA Y4eOHOTO
MaTepuana CTyJIeHTaMH, PACIIMPEHUE U YriayOJeHue 3HaAHUM, MOTYYEHHBIX UMHU Ha
JEKIUSAX W B XOJIe caMocTosiTebHOM paboTel. [loBbiieHue >d@ekTUBHOCTH
MPAKTUYECKUX  3aHATUA  JIOCTUTAeTCAd  TMOCPEICTBOM  CO3LJAHUSA  TBOPYECKOMN
00CTaHOBKH, pacloJiararonieil CTyIeHTOB K BbICKa3bIBAHUIO COOCTBEHHBIX B3IJISIIOB U
CY)KJIEHUH M0 00CY)AaeMbIM BOIIPOCAM, KEIAHUIO Y CTYACHTOB OpadOoTaTh Y TIOCKU
IIPU pELIEHUU 3a/]a4.

Ilocne KaXooro JIEKUMOHHOIO M IPAKTUYECKOIO  3aHATHS  CHEIaTh
COOTBETCTBYIOLIYIO 3aIlIMCh B KypHaJax y4yeTa MOCEIIAEMOCTH 3aHATUM CTyIEHTaMH,
BBISICHUTH y CTapOCT y4€OHBIX TPy MPUYKUHBI OTCYTCTBHUS CTYJICHTOB Ha 3aHSATHUSIX.
[IpoBOIUTH rPyNIIOBBIE U MHAMBUAYAJIbHbIE KOHCYJIBTALMK CTYJIEHTOB 10 BOIIPOCAM,
BO3HHUKAIOIMM Yy CTYJEHTOB B XOJI€ MX IIOATOTOBKH K TEKYIIEW U MPOMEKYTOYHOU
aTTecTallM N0 y4eOHOW AMCIUIUIMHE, PEKOMEHI0BAaTh B MOMOILb YYEOHbIC U IpyTHE
MaTepualibl, a TAKKE CIIPABOYHYIO JINTEPATYPY.

N3ydenne TUCHUITIIMHBI 3aBEPIIAECTCS IK3aMEHOM.

[IpenonaBarenb, NPUHUMAOIMINN DK3aMEH, JIMYHO HECET OTBETCTBEHHOCTH 3a
MIPAaBWJIBHOCTH BBICTABJIEHHUSI OLICHKHU.

[Iporpamma coctaBieHa B COOTBETCTBUU C DenepalibHbIM I'OCYIAPCTBEHHBIM
o0pa3oBaTeNbHBIM  CTAaHAAPTOM  BBICIIETO  00pa3oBaHUs IO  HANpPaBICHUIO



MOJITOTOBKU CIIELMAINCTOB 18.05.01- «XuMuueckas TEeXHOJIOTHUS
IHEPrOHACHIIIEHHBIX MATEPHATIOB U U3AeTHIN.
[Iporpammy cocTaBui:

npodeccop, I.T.H. IM.T". JlaryTkun/

[Iporpamma yTBepkaeHa Ha 3acenanuu  kadeapel “AOuATI]” « _26_ »
_08 2021 r., mporokoa Ne .

3aBenyromuii kadeapoi
npodeccop, 1. T. H. /M.B.I'enepainosn/

PykoBoauTens 00pa3zoBaTeNnbHON
IPOTPaMMBEI,
JIOIICHT, K. T. H. /H.C. TpytHes/
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MMOKA3ATEJIb YPOBHSA C®OPMUPOBAHHOCTH KOMITIETEHIIUH

Taobnuma 1

Jucnuniaunna «I[liannpoBanne u opranu3anus IKCIEPUMEHTA»

®I'OC BO 18.05.01- «XumMuyeckasi TEXHOJIOTHSI SHEPTOHACHIIIEHHBIX MAaTEPUATIOB U U3ICTHID)

B npornecce ocBoeHUs TaHHOMW AUCIMIUIMHBI CTYEHT (POPMHUPYET U IEMOHCTPUPYET Clieytouue nmpodeccuoHaabHbIe

KOMIIETEHLIUH
TexHomorus dopma Crenenu ypoBHEH
Komnerenuun [IepeyeHb KOMIIOHEHTOB dbopMHpPOBaHUS | OLICHOYHOTO | OCBOEHHS KOMIIETCHIINH
KOMIICTCHIIUH cpeacrTna

Nunekc | DopMyaupoBKa

OIIK-4 | - ciocoOHOCTD

npodeccroHaIbHO
HCIIOJIE30BATh
COBPEMEHHOE
TEXHOJOTHYECKOE U
AHATUTUYECKOE
o0opyioBaHueE,
CIIOCOOHOCTBIO K
MIPOBEJICHUIO HAYYHOTO
HCCIEN0BAHUI U
aHAJIN3Y TIOJTyYEHHBIX
MIPH €T0 MPOBEJICHUIO
pe3yJIbTaToOB

3HATh:
- COBPEMEHHOE TEXHOJIOTUYECKOE
aHaJIMTUYECKOe 000pyAOBaHUE,
METO/IbI TUITAHUPOBAHHS DKCIIEPUMEHTA
1 00pabOTKH TMOTYYEHHBIX JaHHBIX;

yMeThb:

- IUTAHUPOBATh IKCIICPUMEHT,
IMPOBOAWTL OKCIICPUMCHTAJIBHBIC
WCCIIEIOBAHMSI C UCTIOJIb30BaHUEM
COBPEMEHHOT'0 aHAJTUTUYECKOTO
000pyI0BaHUS;

BJIAJETh:
- HaBBIKAMHU MIPOBEICHHS
AKCIEPUMEHTAJIbHBIX ~ MCCJIEI0BAaHUM,

00pabOTKM MOJyYEHHBIX PE3yIbTaTOB.

**- CokpareHns popM OIEHOTHBIX CPEACTB CM. B nprinoxkeHun 2 k PII.




Ilepeuens ouenounvix cpeocme no OucCUuUnIUHe
Ilanuposanue u opzanuzayus IKCREpUMeEeHma

Tpunoorcenue 2

K paboueli npocpamme

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepuctruka O1eHOYHOTO OLICHOYHOTO CPEICTBA B
OC cpelcTBa CpeacTBa dOC
CoBMecTHas JeSITeNIbHOCTD TpyHIbI
00yJarOIINUXCS u MeAarorn4eckoro
paboTHHKa noJt yIpaBlIeHUEM
IS — MeAarorndeckoro  paboTHUKA C  LENbIO Tema (mipoGiiema),
1 polIeBas urpa pemieHns y4eOHbIX M TPO(GECCHOHATIBHO - KOHLTILUS, POIH 1
(1K) OPUEHTHPOBAHHBIX 32/1a4 IyTEM HIPOBOTO | OXKHMIACMBIH PE3ybTaT IO
MOJICJTUPOBAHUSL  PeabHOM  MpoOIeMHOMN KaXKJ0i urpe
cutyanuu. [lo3BOJISIET OIEHWBATHL yMCHHE
AQHAIM3UPOBATH M peliarb  TUIIWYHBIC
poQeCCHOHAIbHBIC 33Ja4H.
[IpoGiemMHOoe  3agaHWe, B  KOTOPOM
00ydJaImeMycsi MPEJIaraloT  OCMBICIIUTh
9 Keiic-3amaua peabHyI0 npodeccuoHanbHo- [3aaHus AJis pelieHus Kewc-
(K-3) OpUEHTUPOBAHHYIO CUTYaLHIO, 3a/1a4un
HEOOXOMUMYIO  JUIsl  peUIeHHs  JaHHOU
[IPOOJIEMBI.
Kpyrbiii cron, OrneHOUHBIE  CpeACcTBa,  mo3BoysOmue | [lepedeHp MUCKYCCHOHHBIX
BKJIIOUUTh  OOydYamIIUXCs B Tpoliecc TeM JJIsl IPOBEICHHUS
3 HOH?&;‘:{ZC;?;}I o 00CYXkIEHHS CIIOPHOTO BOIIPOCA, IPOOIEMBI  [KPYIJIOTO CTOJIA, TUCKYCCHH,
]1662;“1 > M OLEHUTh HUX yMEHHE apryMEHTHPOBATH MOJIEMUKH, AUCITYTA,

COOCTBEHHYIO TOUKY 3PEHHUS.

1ebaToB
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Pa3Ho ypoBHeBbIE
3a/1a4¥ U 3aJaHUs
(P33)

PaznuyuaroT 3a1auu 1 3a1aHUS:

a) perpOIYKTUBHOTO YPOBHS, MO3BOJISIIOIINE
OIICHUBATh W JUATHOCTHPOBATh 3HAHHE
(haKTH4IEeCKOTO Marepuana (6a30BBIC
MOHSTHSI, AJITOPUTMBI, (AKTh) U YMEHHUE
[PABWJIBHO  HCIOJb30BaTh  CIIELUAJIbHBIC
TEPMHUHBI U TOHATHS, Y3HABAaHHE OOBEKTOB
M3Y4YEeHUs B paMKax OIpEAeICHHOTO pa3/erna
TUCITUTLIINHBI,

0) PEKOHCTPYKTHUBHOTO YPOBHS,
MO3BOJISIOIINE OIICHHUBATH u
TUAarHOCTUPOBAaTh YMEHUS CHHTE3UpPOBATh,
AHAJTM3UPOBATh, 0000IaTh (AaKTHUESCKUI U
TEOPETUYECKUI Marepual c
dbopMypoBaHHEM KOHKPETHBIX
BHEIBOJIOB,  YCTAHOBJICHHEM  IPHYUHHO-
CJIE/ICTBEHHBIX CBS3€H;

B) TBOPYECKOTO YPOBHH,
MO3BOJISIONINE OIICHUBATh u
TUArHOCTHPOBATh yMEHHUS, HWHTETPUPOBATH
3HAHUSA Pa3IUYHbIX o0racrei,
ApPryMEHTHPOBATh  COOCTBEHHYIO  TOYKY
3peHusl.

KoMIutekT pasHOypOBHEBBIX
3a7a4 U 3aJaHui

Pacuetno-
rpaduveckas padbora
(PTP)

CpeacTBO NPOBEPKM YMEHUH INPUMEHSATH
[10JTy4YE€HHBIE 3HaHUs o 3apaHee
OINpENICNICHHOW METOIUKE JUIsl pEeLIeHUs
3a7a4  WIM 3aJaHUM 110 MOIYIK WIH
JVCLIUIUIMHE B LIEJIOM.

KomiuiekT 3amanuii g
BBINOJHEHUS PacYeTHO-
rpaduyeckoit paboThI

Pegepar
(P)

[TpoaykT CaMOCTOATEIIbHOMN paboThI
CTyJIeHTa, MPEACTaBIAIONINI cO00N KpaTKoe
M3JI0KEHUE B MMUCbMEHHOM BHJIC
[MOJIyYEHHBIX PE3YJbTATOB TEOPETUUYECKOIrO
aHaJM3a OIpeJeTIeHHOW Hay4yHOU (yueOHo-
MCCIIEIOBATENILCKON) TEeMbl, TJIe  aBTOP
[PACKpBIBAET CYTh HCCIENYEeMOW MpPOOJIEMBI,
[IPUBOJUT PA3JIMYHBIE TOUKHU 3PEHUS, @ TAKXKE
CcOOCTBEHHBIE B3IJISI/IBI HA HEE.

Temsl pedepaToB

YcTHBI onpoc

CpeILCTBO KOHTPOJId, OPraHU30BaHHOC KakK
CIICraJIbHas1 6ecez:a neaarorudcCKoro
pa6OTHI/IKa C O6y‘-IaIOH_[I/IMC$I Ha TCMHBI,

Bomnpocs! mo

cobeceZloBaHUE, [CBSI3aHHBIC C HM3y4aeMOM JUCIUIUIUHON, | TeMaMm/pazjiesiam
(YO) paccuMTaHHOE Ha BBISICHEHUE 00BheMa 3HAHUI TTUCIIAILINHEI
00ydJaroIerocs 1Mo OnpeneIeHHOMY paszeny,
Teme, npobiaeme  T.11.
CucreMa CTaHIAPTU3UPOBAHHBIX 3aJaHUM,
Tect [IO3BOJISIFOILIAS ABTOMAaTHU3UPOBATH .
o ®DoH TECTOBBIX 3aJaHUN
(T) MpOLEAYPY H3MEPEHHUs YpOBHSA 3HAHWHA H

yMeHHH 00y4aromnierocs.
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CprKTypa H COACPKaHUEC NTUCHUIIJINHBI «HHaHI/IPOBaHI/Ie N OpraHm3almd SKCIICPUMEHTA»

[Ipunoxenue 3.

no HanpasjeHuo NoAroroBku 18.05.01- «XuMuveckasi TeXHOJIOTUSI FHEPrOHACHIIEHHBIX MATEPHAJIOB U M3/1eJIHII»

(cmemuasmcT)

®opMma 00y4eHUs - OUHAS

Buabl yueOHol padoThl, BKJIKOYAsA Buabl camocrosiTe1bHON padoThI DopmMbI
Pasnen CaMOCTOSITEIbHYIO PadoTy CTYJCHTOB arrecTanuu
CTYACHTOB M TPYA0EMKOCTh B
S yacax
[
g
2
= = | /1 |IVC | Jla6. | CPC | KCP | KP | KII | PI'P Pe¢. | K/P ) 3
S| 3
3|5
O | =
1. Ilousitrie u meau Hayku, 3amaym | 10 | 1-5| 4 4 - 9 +

Hayku. Hayka ¢ Touku 3peHus
cyObeKTa u 00BbEeKTA.
Knaccudukanus nHayk. Hayunoe
UCCIIEJOBAHHUE.

N3smepenune (bu3nuecKux
BeqnurH. Tunel BennuuH. [Ipsamoe
17} KOCBEHHOE U3MEpEHNE.
OnHOKpaTHBIE M MHOTOKpaTHbBIE
W3MEPEHUSL. [TocTosiHHas 51
CiIy4JalHas BEJINYMHA.

M3mensromascss BeauuyuHa. U
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IIOTPELIHOCTEN WU3MEPEHUMN.
[Ipomaxu u rpyOble TOTPENIHOCTH.
[TpubopHas mOrpenrHoCTb.

2. Wsmepenmne ¢Puzmueckux
BeJIMYMH. Tunbl BesmuuH. [Ipsmoe

u KOCBEHHOEC U3MEpEHHUE.
OnHOKpaTHbIE U MHOT'OKPATHBIC
W3MEPEHUS. ITocTostHHAs u
clly4yaiHas BEJIMUHMHA.
N3mensromasicss BeJIWYMHA. THUIBI
IIOTPEIIHOCTEN WU3MEPEHUN.

[Ipomaxu u rpyOble TOTPENTHOCTH.
[IpuGopHas MOTPEUIHOCTb.
CrnydaliHble BEJIMYMHBI U HX
XapaKTEPUCTHUKHU. [InoTHOCTH
BEPOSITHOCTH, CpEIHEE 3HAYCHUE
JUCIIEPCHS], CpEIHEE KBAIPATUUHOE

OTKJIOHEHHUE. HopwmasnbHnoe
pacnpenenenue.  IlpaBmiio  3x
CTaH1apPTOB. JloBepuTeIbHBIN
VHTEpBal. JloBepurenpHas
BEPOSTHOCTb. Koaddurments
CrbrosieHTA.

CymmMmaphas MOTPELIHOCTD
M3MEpPECHUH. [Ipubopnas
MOrPENIHOCTh, KJIACC TOYHOCTH
npubopa. [TorpeurHocthb

10

10
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KOCBEHHbIX  HM3MepeHuil. CBs3b

IIOTPEIIHOCTEN IIPSMBIX 151
KOCBEHHBIX  HM3MEPEHUH.  Yyer
IIOTPEIIHOCTH B 3anucu
OKOHYAaTEJIBHOIO pe3yJipTara
n3mepeHui. 11opsnok BeIOIHEHNS
OKPYTJICHUM.

JInneapusanus JTAHHBIX.

CriocoObl TMHEapu3aIuu JaHHbBIX.
Meto HauMEHBIITUX KBaJPaTOB.

3.I1naanpoBanue
JKCIIEPUMEHTA. Meron
YCTAaHOBJICHHUSI  CBSI3U  MEXIY
buznUecKuMu BEJINYMHAMU,
CYLIECTBEHHBIMU I H3y4aeMOro
SIBJICHUS, OCHOBAHHBIN Ha
PACCMOTPEHHUM PAa3MEPHOCTENU ITUX
BesimuuH. Teopema bakunrema. m-
Teopema. Meton
MOCJIEN0BATENBHOTO  HCKIIIOUCHHS
pPa3MEpHOCTEMN.

KoppensuuonHblit aHaJuns,
€ro OCHOBHas 3a/1aqa.
PerpeccuonHnslit aHaius,
YPaBHEHUE PETPECCHH.

10

14

4, ['eomerpuueckoe u

10
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¢usznyeckoe moAoOME, aHAJIOTH.
YcnoBust puznuecKoro moao0ws.
Teopembl mo00us.

Omnpenenenue KpUTEPHUEB
nomobust u3 auddepeHImaIbHbIX
ypaBHeHuil. Omnpepensiomye u
ompezenseMble KPUTEPUHU
nonobus. OCHOBHBIE KPHUTEPUH
10,100u4l.

18

Bcero 3a 10-ii cemecTp

18

18

18

36
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[Tpunoxenue 4
INPUMEPBI BOITPOPCOB 110 JUCHUIIJIMHE
«Ils1TanHnpoBaHNe U OPraHN3anMs IKCIEPHUMEHTa)
JJIS CAMONIOATOTOBKH

. Uto Takoe abCOMOTHAS U OTHOCUTENbHAS TIOTPEIIHOCTH U3MEPEHUS?
. Uro Takoe npubopHas (cuctemMaTuyeckas), MOJIebHas U CllydyaiiHas IOrpeIHocTr?
. UTo xapakTepu3yroT CPeIHUM 3HAYECHUEM U CTaHIApTHBIM KBaJpaTUUHbIM OoTKIOoHeHHeM? Kak

OTHU BEJIMYUHBI OHCHHUBAIOT UCXOJ U3 SKCIICPUMEHTAJIbHBIX peBYJ'IBTaTOB?

. IloyeMy HOpMaJIbHOE pacIlpe/leICHUE Yallle APYTruX BCTPEUaeTCs B IKCIIEPUMEHTE?

Kakoii cMpICI TPHIAIOT TOHATUSAM JOBEPUTEIBHOW BEPOSTHOCTH W JOBEPUTEIBHOTO
uHTepBana’?

C Kakoil [enpl0 B OKOHYATEIbHBIH pe3ylbTaT MHOTOKPATHOTO M3MEPEHUS BBOJIMAT
kodpunment CtpronenTa?

. Kak xonmn4yecTBeHHO OlleHUBAIOT TPUOOPHYIO MOTPEUTHOCTH?
. Kakum 06pa3zom HaXoaiT cyMMapHy0 MOTPEIIHOCTh OKOHYATEIFHOTO Pe3yJibTaTa H3MEPEHUs,

YUUTBIBAIOLLYIO IPUOOPHYIO MOIPEIIHOCTh?

. Ilepeuncnure mpaBwiia OKPYIJICHUS W 3alUCH OKOHYATEIBHOTO pe3yJibTaTa HM3MEPECHHS B

CTaHIapTHOU (opme.
Kakyro monenb ucnonb3yer METoJ] HaWMEHBUIMX KBaJpaTOB M Kak OHa CBsi3aHa C €ro
Ha3BaHueM? KakoB anroputm merona?
C kaKxoii 11eNblo MPOBOJAT CTATUCTUYECKUI aHAJIU3 PE3YJIbTaTOB 3KCIIEPUMEHTA?
Kakas cymectByer cBsi3b Mexay koddduuumentamu CThlOJIeHTa M COOCTBEHHO

pacnpenenenuem CthrosieHTa?

Onumure npouenypy CTaTUCTUYECKOrO CpPAaBHEHUS JBYX 3HAYEHUN OJHOM U TOH XKe
[IOCTOSIHHOM BEJIMYMHBI, IOJIyYEHHBIX B HE3aBUCUMbIX U3MEPEHUSX.
Kax mpoBeputhb runoresy o COBNaA€HNUU JBYX HE3aBUCUMbIX CPEIHUX BEIUYHH?
Kak npoBeputh runoresy o IMHEHHOCTH SKCIIEPUMEHTAIBHO MOJIYYEHHOM 3aBUCUMOCTH ?
[lepeuncnure ocHOBHbIE TpeOOBaHMS K BEJCHHIO JaOOPATOPHOIO KypHaJla U 0(OPMIIEHUIO
HAy4yHOTO OTYeTa.
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