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1. O01mme moJ10KeHU S

JucuumnuHa «CrexnoMeTpruyecKkne pacdyeTbl U OCHOBbI HAyYHBIX MCC/IeI0BAHUID»
OTHOCHUTCS K 0053aTeIbHBIM JUCIUILIMHAM 0JI0oKa 1 yueOHOro miaHa, BXOSIIEro B COCTaB 00pa-
30BaTenbHONM mporpammbl Beicimiero obOpaszoBanust 20.03.01 - Texnochepnas 06e30MacHOCTb
(mpoduits - MHxKeHepHast 3alluTa OKPYKaroIIeH Cpejibl).

HopMmaTtuBHO-MeTonueckoi 6a3oit s pa3paboTku paboueil mporpamMmbl y4eOHOM Tuc-
IUIIMHBL «CTEXHOMETPUUECKUE PACUETHI U OCHOBBI HAYYHBIX UCCIEAOBAHUI) SIBISIOTCS:

o ®@enepanbhbiii 3akoH «O0 ob6pazoBanuu B Poccuiickoit denepanymy», yTBep:KICHHbIH
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o Ilpuka3 Munobpuayku Poccun Ne 301 ot 05.04.2017 1. O6 yTBep>KIACHHUU MOPSIKA
OpraHM3alil U OCYIIECTBJICHUS O0pa30BaTEIbHOU NEATEIbHOCTH MO 00pa3oBaTENIbHBIM IPO-
rpaMmaM BbICIIero 0oOpa3oBaHUsS - MporpaMmaM OakaiaBpHara, MporpaMmaM CIIEHUAINUTETa,
IIporpaMmmMaM MarucTparypsl.

e [Ilpuka3 MwuHucTepcTBa TpyAda W couMalbHOW 3amuThl Poccuiickoit ®denepaunu OT
28.12.2015 r. Ne 11571 «O0 yrBepkaeHun npodeccuoHanpHoro cragaapra - Crnenuanuct B o0ia-
CTH pa3pabOTKH, COIPOBOXKJIEHUS U UHTErPAllUM TEXHOJIOTMYECKUX MPOIIECCOB U MPOU3BOJICTB B
00nacTy OMOTEXHUUECKUX CHCTEM U TEXHOJIOTUIN».

e [Ilpuka3 MwuHucTEepcTBa TpyAa W coOUHAIbHOW 3amuThl Poccuiickoit ®emepanuu OT
31.10.2016 1. Ne 5911 «O06 yrBepkneHuu npodeccnoHaabHOro cTanaapra - CrenuaimcT 1mo KoJIo-
TU4ecKoi 6e30macHOCTH (B TPOMBITIUICHHOCTH ).

o @enepasbHBIN TOCYIAPCTBEHHBIM 00Pa30BaTEIBHBIA CTAHIAPT BHICIIETO 00pa30BaHUs
(®I'OC BO) no nanpasnenuto noarotoBku 20.03.01 «Texnochepnas 6e3omnacHOCTh (YpOBEHBb
OaxanaBpuaT), YTBEpKICHHBIN MpuKazoM MunucrepctBa oOpa3oBaHus U Hayku PO Ne 680 ot
25.05.2020;

e YueOHbIE TUIaHBI 00PA30BATEIHHON MPOTPAMMBI BBICIIEI0 00pa30BaHMS HAIPaBJICHUS
20.03.01 - Texnocdepnas 6ezonmacHocTh (mpoduis - MHxkeHepHas 3aliuTa OKpYXaroliei cpe-
JIbl), TIOJITOTOBKK OakajaBpOB 10 OYHOM M 3a04HOM (opMam 0OyudeHUs, 0100pEHHBIN YUYeHBIM
coetoM YIJITY (mpotokonm Ne8 ot 27.08.2020) m yrBepxaeHHbIl pekropom YIJITY
(27.08.2020) u mo o4HO-3204HOU (hopme oOydeHus, 000peHHbIH YueHbIM coBeToM YIJITY
(mpotokoi Ne3 ot 18.03.2021) u yrBepxaeHHsbii pekropom YIJITY (18.03.2021).

OOyuenne no obOpazoBarensHOi mporpamme 20.03.01 - TexHocdepnas 6e30mMacHOCTh
(mpocuis - MIH)KeHepHast 3aliUTa OKPYKaIOIIeH Cpeibl) OCYIIECTBISIETCS Ha PYCCKOM SI3bIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHUsI N0 TUCHMIIJIMHE, COOTHECEHHBIX €
IJIAHMPYEMbIMHM pe3y/IbTaTaMH 0CBOEeHHsI 00pa30BaTeIbHON NPOrPaMMbI

[InanupyeMbIMH pe3ylbTaTaMu OOY4YEHHs 10 TUCUUIUIMHE SIBJISIFOTCS 3HAHUS, YMEHUS,
BJIAJICHUSI /UM OMBIT IEATEIIbHOCTH, XapaKTEPU3YIOIIHE ITAIbl/ypOBHI (POPMHUPOBAHUS KOMIIE-
TEHIUH U oOecreurBaroIfe JOCTHKEHUE TUIaHUPYEMbIX Pe3yJbTaTOB OCBOECHUS 00pa3oBaTelb-
HOW NPOrpaMMBbI B LIEJIOM.

Heab ocBoeHMs AUCHUILUINHBI — POPMHUPOBAHUE Yy OOYUAIOLIUXCSI TPAKTUUECKUX HaBbI-
KOB U YMEHHH I10 UCMOJIb30BAaHUIO KOJIMUYECTBEHHBIX PACUETOB JUIsl ONUCAHUS XMMUYECKUX De-
aKIUA W BBISBICHUS 3aKOHOMEPHOCTEW, MPOUCXOJSAIIMX B TEXHOJIOTHUYECKUX IIpolieccax u
OKpYXXaloIlleM MHpPE, B T.4. C IPUMEHEHUEM METOJ0B MaTEMaTHYECKON CTATUCTUKH, a TaKXKe
HAyYHOTO MOJIX0Ja K BIOOPY MyTH XUMHUYECKUX MPEBPAIICHUI, OCHOBAHHOT'O HAa ONTUMAJIbHBIX
3aTparax peareHTOB M YHEPropecypcoB MPU PELIeHUH 3a1a4 MPo(ecCHOHANBHOM JesTeTbHOCTH.

3agaum AUCHUILIMHBI:

— HAy4UTh O0YYaIOIUXCs PACCUMTHIBATH MAaTepHANIbHBINA OalaHC U MTPOU3BOIUTH IPOTHO-
3UpOBaHHE MPOTEKAHUSI XUMUYECKUX peakUui, MPOUCXOJAIIMX B TEXHOJIOTHUYECKUX Ipoleccax
Y OKPY’KaIOILEM MUDE;



— Pa3BUTh MPAKTUYECKUE HABBIKU PAOOTHI ¢ XMMHUYECKOW MOCYIOH U Mpubopamu, 0co-
OEHHOCTAMU 00paOOTKHU U MPEICTABICHUS PE3YIbTaTOB TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTI'O
aHaJIN3a;

— MI03HAKOMHUTh C METO/IaMH IIJIJAHUPOBAHUS, MOJICIMPOBAHUS U MPOBEICHUS TEOpeTHYe-
CKOTO M 3KCIIEPUMEHTAIBHOIO HCCIIEIO0BAaHUS C YYETOM COBPEMEHHBIX TEHICHLMH pa3BUTHUSA
TEXHUKU U TEXHOJIOTUH B 00JaCTH TeXHOC(HEPHOI 6e30MacHOCTH;

— HAYYUTh OCYIIECTBIATH IMOUCK, XpaHEHHWE M 00pabOTKy HayYHO-TEXHHUYECKOW W Ta-
TEHTHOM MH(OpPMaLK, COCTABIATh U OPOPMIIATh OTUETHI 10 HAyYHO-UCCIIEA0BATEIbCKONW pado-
T€;

— 03HAKOMMTH C (POpPMaMU FOPUIUUECKON OXPaHbl HHTEIUIEKTYaIbHONH COOCTBEHHOCTH.

IIponecc m3ydeHus: AMCHUIUIMHBI HaNpaBjeH Ha (OpMHMpOBaHHE CJEIYIOIIHMX 00-
menpodeccuoHaJIbLHbIX U MPO¢eCcCHOHAIbHBIX KOMITETeH MM

— OIIK-1 cnocobeH yuuThIBaTh COBPEMEHHBIE TEHACHIIMU PA3BUTUS TEXHUKU U TEXHOJO-
ruii B o0nactu TexHochepHOH Oe30MacHOCTH, MU3MEPUTEIbHOM W BBIYUCIUTEIBHON TEXHMKH,
MH(OPMALIMOHHBIX TEXHOJIOIMM MpPHU PELIEHUU TUIIOBBIX 3a7ad B 00JIaCTH MPOPECCHOHATbHON
NeSITebHOCTH, CBSI3aHHOM € 3aIUTON OKpYy»XKarollel cpesbl U obecriedeHueM 0e30MacHOCTH Ye-
JIOBEKa,

— IIK-1 CnocoOHOCTh HCHOIB30BATh MaTEMaTUUECKUE, GU3nUecKre, (PU3NKO-XUMUYECKHE
¥ XUMHYECKUE METO/IBI JJISl PEHICHUS 33124 MPO()EeCCHOHAIBHOM JesITeIbHOCTH.

B pe3ysbTare n3yueHus JMCHUIIIMHBI 00yYAIOIIMICS 10JIZKeH:
3HATh:

— OCHOBHBIE XMMHYECKHE 3aKOHBI, XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB XHMHYeE-
CKUX COEJAMHEHUH M METOJbl MX MOIYYEHHs, XapaKTepU3YIOIIUX CBOWCTBA OCHOBHBIX I'a3000-
Pa3HBIX, XUJKHX U TBEPABIX OTXOJOB M PEarcHTOB il 00€3BPEKMBAHUS M YTHIU3AIUH OTXO-
JI0B;

— OCHOBHBIE METO/Ibl IUNIAHUPOBAHUS U MOJEIMPOBAHUS TAHHBIX, MOJYYECHHBIX IIPH TEO-
PETUYECKOM M DKCIEPUMEHTAIBHOM MCCIEJOBAaHUU, MCIIOJIB30BaTh IIOJNyYEHHBIE 3HAHUS IpU
pelIeHnH 3a/1a4 Mpo(ecCHOHaAIbHON 1eATeIbHOCTH;

— QITOPUTMbI IPUMEHEHHS CTaTUCTUYECKHX METOJIOB aHajM3a B MpodeccHoHaNbHOM je-
ATEIIBHOCTH;

— npaBuiia 0(hOPMIIEHHUS OTUYETOB MO0 HAYYHO-HCCIe10BaTENbCKON padoTe.

yMeTh:

— F'OTOBUTb PACTBOPBI U ONPEAENIATh UX KOHLICHTPALUIO, UCII0JIB30BATh OCHOBHBIC XUMH-
YECKHE 3aKOHBI IS IOHUMaHUs OKPYKAIOIIETO MUpPA U SIBICHUN IPUPOJIBL;

— 00pabaTbIBaTh pPe3yibTaThl HAOIIOJCHUH 1 TEOPETHUYECKUX U SKCIEPUMEHTAIbHBIX HC-
CJIEIOBAHMI, B TOM YHCJIE C IPUMEHEHHEM METOJIOB MATEMAaTU4YECKON CTAaTUCTUKH U C y4ETOM
COBPEMEHHBIX TEH/EHIMH pa3BUTUS TEXHUKU U TEXHOJIOTHI B 001acTu TexHochepHoil 6e3omac-
HOCTH,

— BBIYUCIISITH OCHOBHBIE CTATUCTUYECKHE MTapaMeTpbl BEIOOPKH, OLIEHUBATh UX JOCTOBEP-
HOCTb, COCTaBJISITh aHAIUTHYECKHE 0030phI [0 HAYYHO-TEXHUYECKUM MPoOdIeMaMm.

BJIAJETh:

— HaBBbIKAMM B3BELIMBaHUS, TUTPOBAHUS PACTBOPOB, U3MEPEHUS PA3INYHBIX (PU3UKO-
XUMUYECKHUX CBOMCTB BEILECTB;

— HaBBIKAMM pacueTa MaTepualbHOIo OajlaHca pPa3InYHbIX XUMUKO-TEXHOJIOTHYECKUX
IIPOLIECCOB;

— METOJaMH MaTeMaTH4YeCKON CTaTUCTUKH B MPO(ECCHOHAIBHOM 1eATEIbHOCTH, a TAKKe
METOJIaMH TJIAHUPOBAHHUS IKCIIEPUMEHTA.



3. MecTo AUCHMIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jannas y4yeOHast MUCHMIUIMHA OTHOCUTCS K JUCHUUIUIMHAM O0s3aTeIbHOM YacTh, YTO
o3HauaeT (hOpMUpPOBaHME B Ipoliecce 00ydeHus y GakaiaBpa OCHOBHBIX 00LIENpO(ecCHOHaNb-
HBIX U IPO(ECCHOHATIBHBIX 3HAHUI U KOMIIETCHIIUK B paMKaxX BHIOPAHHOTO MPOduIIs.

OcBoeHNe NaHHOM AMCUUIUIMHBI SIBJISETCSI HEOOXOIMMON OCHOBOM AJIS MMOCIENYIOILEro
uzyuenust gucuuiuine OITOIT u Hanucanus BBIMYCKHON KBaTM(PUKAMOHHONM paOOTHI.

HepeueHb 06607’16’{1/!661}01/141/06, conymcecmeyruwux u obecneuusaemvix OMCL!MI’IJZZ/IH

ObecneunBaronye ConyTcTByIOUINE ObecnieunBacMbIC
Nudopmarnka JlonomHuTeIbHBIC TIIABEI MATEMATUKHU duzndeckas XUMHUs
XuMus JlonoHUTEIbHBIC TTIaBBI (QU3UKH [ToaroroBka K nmpoueaype 3amu-
MaremMaTuka JlonoJHUTENbHBIE TJIaBbl XUMUU ThI ¥ 3allIMTa BBITYCKHOW KBAJIK-

Oprannyeckasi XUMHUs (uKanoHHON pabOTHI

AHanuTHueckas XuMus u pu3uKo-
XMMHWYECKHUE METO/IbI aHAJIN3a

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI AA0T 00YYaIOLEMYCsl CUCTEMHOE IIPEICTABICHUE O KOM-
IUIEKCE M3Yy4aeMbIX AUCUMILIMH B cooTBeTcTBUM ¢ PI'OC BO, uTto obecneunBaer TpedyeMblii
TEOPETUYECKUH YPOBEHb M MPAKTUYECKYI HAINPABIEHHOCTh B CHUCTEME OOydeHHus M Oymyiien
JeSITEIbHOCTH BBIITYCKHUKA.

4. O0beM TMCUMILUIMHBI B 324€THBIX eIHHHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKHX
4YacoB, BbIIeJEHHbIX HA KOHTAKTHYI0 pa0oTy o0y4aloluxcs ¢ npenojaasaresieM (1o BUIam

yueOHBIX 3aHATHII) 1 HA CAMOCTOSTEIbLHYIO Pad0Ty 00y4aommMxcs

OO61ast TpyI0eMKOCTh JTUCIUATITMHBI

Bcero akageMHYecKuX 4acoB
Bup yueOHO paboThI OYHO-3a04Hasl

o P ouHasi popma | 3ao4Has hopma T —
KonTakTHas padoTa ¢ npenogaBarejaemM*: 64,25 16,25 40,25
nexuuu (JI) 32 4 20
npaktuaeckue 3anstus (113) 16 4 10
naboparopusie padboTs (JIP) 16 8 10
WHBIC BUJII KOHTAKTHOM pabOTHI 0,25 0,25 0,25
CamocrosiTejibHasi padoTa 00y4aloUUXCsi: 43,75 91,75 67,75
M3Yy4EHUE TEOPETUYECKOr0 Kypca 15 40 30
MOJrOTOBKA K TEKYIIEMY KOHTPOJIO 25 48 34
KypcoBasi paboTa (KypcoBOil MPOEKT) - - -
MOJITOTOBKA K MMPOMEXYTOYHOHN aTTeCTaIlluu 3,75 3,75 3,75
Bua npoMexyTOYHOM aTTeCTALMU: 3a4yer 3a4yer 3a4yer
O01mas TPy/10eMKOCTh 3/108

*KoHrtakTHas paboTa 00yJaroOmIMXCs C MPEIoaaBaTesieM, B TOM YHUCIE ¢ MPUMEHEHHEM JIUCTAHIIMOHHBIX 00pa3oBa-
TENBHBIX TEXHOJIOTUH, BKIIFOYACT 3aHATHUS JICKIIMOHHOTO TUTA, U (MIIN) 3aHATUS CEMUHAPCKOTO TUMA, Ta00paTOPHEIE
3aHATHSL, U (WJIU) TPYIIIIOBBIC KOHCYJBTAINM, ¥ (WIM) HHIUBUIYAITBHYIO padoTy 00ydaromerocs ¢ mpernoaBaTeieM,
a TaKk)Ke aTTeCTAIlMOHHBIC MCTIBITAHUS MPOMEXYTOUHOH aTTecTanuu. KoHTakTHas paboTa MOKET BKJIIOYATh HHBIE
BHUIBI y4eOHOW NEATENBHOCTH, MPEIyCMATPUBAIONIME TPYIIOBYI0O W WHIUBUAYaIbHYIO PabOTy OOyYarommxcs ¢
npenogaBaTeneM. Yackl KOHTaKTHOW paboThI ompenessitoTcest [lojgoxkeHneM o0 opraHU3alliid M MPOBEISHUU KOH-
TaKTHOM PabOTHI MpH peanu3anuy 00pa30BaTeIbHBIX MPOTPaMM BBICIIETO 00Pa30BaHMUsS, YTBEPKIACHHBIM Y YEHBIM
cosetoM YIJITY ot 25 despanst 2020 roxa.



5. CoaepikaHue TUCHHUILVINHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3aejiamM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJINYeCTBA aKaJeMHYeCKHX YacoB

5.1. TpynoeMKoOCTb pa3iejioB JUCHHNIHHBI

o4yHas popma 00yyeHuUs

Bcero

I HaunmenoBanue pa3aena IMCHUIUIMHBI JI 113 JIP KOHTaKTHOH LTS
/I pabota
paboTsI
1 | Beenenue B kypc «CTexuomer-
PUYECKHE pacdyeThl U OCHOBBI 2 - - 2 2
Hay4YHBIX HCCIIEIOBAaHUI)
2 | Pazgen 1 «CTeXxHOMeTpHUECKHUE
A p 16 | 16 | - 32 20
pacyeTb»
3 |p
asnen 2 «OCcHOBBI HAyYHBIX HC-
A - yi 14 | - | 16 30 18
CIIEIOBAHUI»
HToro no pasgenam: 32 | 16 | 16 64 40
IIpomexyTouHAas aTTeCTANMSA 0,25 3,75
Bcero 108
3a04Hast popmMa 00y4eHHs
Bcero
Ne . CamocTosgTeabHas
HaunmeHnoBaHnue pazgena IUCHUILIUHbI JI 113 JIP KOHTaKTHOM
/I paboTa
padoThI
1 | Beenenue B kypc «CTexuomeTpu-
YECKHUE PacyeThl M OCHOBBI HayU- 0,5 - - 0,5 8
HBIX UCCIIEIOBAHUI
2 | Pazpen 1 «CrexmoMeTpryecKue
A p 2 | 4 | - 6 40
pacyeTb»
3 | Pazgen 2 «OCHOBBI HAYVYHBIX UC-
A . i 15| - | 8 9,5 40
CIIEIOBaHUI»
Hroro no paznenam: 4 4 8 16 88
IIpomexyTOYHAS ATTECTANMA 0,25 3,75
Bcero 108
04HO-3204Hasi popma o0y4ueHHust
Bcero
Ne . CamocrosgTeabpHas
HaumenoBanue pa3jena AUCHUILTAHBI JI 113 JIP KOHTaKTHOM
/I pabota
paboThI
1 | Beenenue B kypc «CTexnomer-
pHUYECKHE pacueThl U OCHOBBI 2 - - 2 2
Hay4YHBIX HCCJIEIOBAaHUI
2 | Pa3gen 1 «CrexuoMeTpruecKue
A p 10 | 10 | - 20 32
pacyeTb»
3 |p
a3nen 2 «OCHOBEI HAyYHEIX HC-
A - yi 8 | - |10 18 30
CIIEIOBAHUI»
Hroro no paznenam: 20 | 10 | 10 40 64
IIpomexyTOoYHAs ATTECTANMSA 0,25 3,75
Bcero 108




5.2. Conep:xkanue 3aHATHI JIEKIHOHHOTO THIIA

Beenenne B kypc «CrexmomMerpruuyeckne pacyeTbl 1 OCHOBbI HAYYHBIX HCCJIE/I0BA-
HUID)

Henu m 3agauu AUCUHUIUIMHBL. MeECTO AMCUMIUIMHBI B CHCTEME 3KOJIOIMYECKHX HAYK.
CBs3b CO CMEXHBIMU AMCLUILIMHAMM.

Pa3nes 1. Crexmomerpnueckne pacyerbl

Tema 1.1. OcHnosHvle nousamus u U3MepeHUs 8 XUMUU

Macca, oTHOCHUTENbHAs aTOMHAsi Macca, MOJISIpHasl Macca, MOJISIpHas Macca HKBHUBAJICHTA
u equHuIbl u3mepeHusa. CoctosHue BemecTBa. da3a, KOMIOHEHT cUCTeMbl. CTEneHb YMCTOTHI
BELIECTBA: OCHOBHOM KOMIIOHEHT, IPUMECH, MUKPOIIPUMEChH.

Tema 1.2. OchosHble cmexuomempudecKue u 2a308ble 3aKOHbl

3aKOH COXpaHEHMs MaTepUH, 3aKOH IMOCTOSHCTBA cocTaBa. JlanbTOHUIBI, OEPTOILIUIBL.
M3omopduszm u nomumopdusM. 3akoH HKBUBaJIEHTOB. OmpeneneHue MOJISPHONH Macchl
OKBUBAJICHTa B  MHJIUBUAYAJIbHBIX  BEIIECTBaX B  OOMEHHBIX U  OKHCIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX peakuusax. 3akoH ['eii-Jlroccaka, ABorazpo. YpaBHeHue Menneneesa-
Knaiinepona. IlapuumanpHble AaBieHHs ra3oB. Xumus atMocdepbl. Pacdersl, cBs3aHHBIE C
OYMCTKOH I'a30BbIX BBIOPOCOB.

Tema 1.3. Cmexuomempusi pacmeopos

OO0pa3oBaHKe pacTBOPOB U3 BELIECTB Pa3IMYHOro arperarHoro cocrosHus. Koadduuuenrt
abcopOumu ra3oB, B3aUMHAs PACTBOPHUMOCTH JKHUIKOCTEH, KOI(PPHUIMEHT pPacTBOPUMOCTH
TBEPABIX BellecTB. PaBHOBecHe B pacTBOpax 3JIEKTPOIMTOB. PacyeTsl KOHUEHTpaluili NOHOB
BOJIOpOAA U rujpokcorpymnn no 3HaueHuto pH. [IpousBenenue pacTBOpUMOCTH, MOJSIpHAs
pacTBOpUMOCTb. Pacyersl, CBA3aHHBIE € OYMCTKOM CTOYHBIX BOJ METOJAaMHU OCAXKJIEHUS,
TUIPOJIN3a, OKHUCIIEHUS-BOCCTAHOBIICHUS, KOMILJIEKCOOOpA30BaHMSL.

Tema 1.4. Ilpomviunennas cmexuomempust

[Ipumepsl OCTPOEHUS 3aMKHYTOTO LIUKJIA IIPU MOJYYEHUH BEIIECTB U3 UCXOIHOIO ChIPbSL.
Teopernueckuil ¥ NPakKTUYECKUH BBIXOJ IPOAYKTOB PEAKLINU

Tema 1.5. Pacuémol 6 meopuu XumMuieckux npoyeccos
TepMonnHamuueckue pacdeTsl Ha OCHOBe 3akoHa ['ecca. OmeHKa  BO3MOYKHOCTU
CaMOIIPOU3BOJIBHOIO IMpOTeKaHUs npoiiecca. TermnoTBopHas crnocoOHOCTh ToruBa. Kunernka u
XMMHMUYECKOE PABHOBECHE. 3aKOH JECHCTBYIOUIMX Macc. PacdeT paBHOBECHBIX M HCXOIHBIX
KOHIIEHTpAlMi{, KOHCTaHThl PAaBHOBECHS B 00paTUMBIX IpOIeccax

Tema 1.6. Cocmaenenue mamepuanbHvix OAIAHCO8

CocraBreHue MaTepHalbHBIX OallaHCOB IO CBHIPbIO U TEIJIOBBIM 3(¢exkraM B
PA3IMYHBIX XUMHUKO-TEXHOJIOIMUYECKUX NPOLECCaXx.

Pa3nea 2. OcHOBBI HAYYHBIX HCCIEAOBAHUI

Tema 2.1. Obwue npeocmagneHus 0 HayKe: mepMunbl U ONpeodeieHusl

Knaccugpurayus nayx. Knaccupukauus Hayk 1o IpeaMeTy M METOJy MO3HaHUs (ecTe-
CTBEHHbIE, 00IIeCTBeHHbIE, (unocodckue, Texuuueckue). Kmaccudukanus Hayk Mo CTeneHU
OOLTHOCTH M YJAJIEHHOCTH OT NpPaKTHKU ((yHIaMeHTalbHblE U MpUKIaAHbIE). MeTtomonorus
Hay4yHOro no3HaHus. OCHOBHBIE MOJIOKEHHS TEOPUU MTO3HAHUA. MeTOIbl IMIMPUUYECKOTO YPOB-
HS UcclleZIoBaHUs. MeTOoIbl TEOPETHUECKOTO YPOBHS HCCIEA0BAHMUS.

Opeanuzayusa Hayunou oeamenvrocmu 6 Poccuu. 3akon P® «O Hayke U rocynapcTBeH-
HOM Hay4YHO-TEeXHUYECKON MONUTHKE». MIcTOUHNKN pUHAHCHPOBaHUS HAYYHOU JNESTENbHOCTU B
Poccun. OcHoBHBIE rocyapCcTBEHHbIE (DYHKIMM yIpaBJIeHUs] HAYyYHOU JeaTelnbHOCThI0. CTpyK-
Typa YIpaBlIeHUS] HAYYHOH JIeATENIbHOCTHIO B CTPAHE.

Iloocomoeka nayunvix kaopos 6 Poccuu. OcHOBHBIE TpeOOBaHUs, NIPEIbIBIIEMBIE K CO-
BpEMEHHOMY crienuanucty. [1yTu moBblieHUs: KBadu(pUKALUNU: OCOOCHHOCTH IMOJY4YEeHUS yue-
HOU CTeNeHH U 3BaHus. MaTepHalbHOE U MOPaIbHOE CTUMYJIMPOBAHNE YUCHOHN KBAJM(UKAIIH.

Césa3b nHayku ¢ npouszsodcmeom. OCOOEHHOCTH B3aUMOICHCTBUS HAYKH, TEXHUKHU H TPO-
W3BO/ICTBA.



Tema 2.2. Hayunvle uccnedoganus

Cmpyxmypa nHayynoeo ucciredosanus. llenu u 3agaun HayyHoro uccienoBanus. [Ipenmer
U 00BEKT Hay4dyHOro uccienoBaHusi. OCHOBHBIE 3Tambl (CTPYKTypa) M OCOOCHHOCTH HAYYHOTO
UCCJICTOBAHMUS.

Knaccugpuxayus nayunvix uccredosanuii. Knaccupuxanus HaydHBIX HUCCIEIOBAaHHUNA IO
BUJIaM CBSI3U C OOIIECTBEHHBIM MPOU3BOACTBOM, 11€JIEBOMY Ha3HAYEHUIO, CTETIEHU BaKHOCTHU JISt
HApOJHOTO X03S1CTBA U UCTOYHUKAM (PMHAHCUPOBAHUSI.

OcHosHbie cmalduu u pazoeivl HAyyHO-ucciedosamenvckou pavomoi. ConepxaHue oc-
HOBHBIX CTaJIUH M 3TANOB HAyYHO-UCCIEI0BATEIbCKON paboThl. Pekomenmanuu no cocras-
JICHUIO aHAJIUTHYeckoro 063opa. Opranu3zanus paboTsl ¢ HAyYHOU TuTepaTypoil. Buabl 6ubmnmo-
TEYHBIX KaTajoroB. CrocoOsl 00paboTku MHpOpMaAIK MpyU YTeHUH. MeToIuKN ObICTPOro uTe-
Hus. [IpoBepka Hayunoro pedepupoBanus. [louck u xpaHeHue HaiiIeHHON HHPOPMAITIH.

Tema 2.3. Ocobennocmu npedcmasienus U 00paboOmKu KOIUYeCmeeHHbIX pe3yibmamos
uzmepeHutl

Hzmepenus u ux noepewnocmu. Knaccuguxayus noepewnocmeti. OCHOBHbIC TIOHSTHS U
oTpeieNieHUs] XapaKTePUCTUK ClydallHbIX BenuuuH. OnpeaeneHue u Kiaccuukaius cuctemMa-
TUYECKOU morpemHocTr. OnpeneneHne u KiacCuPuKaIus CIrydaiiHou morpenrHocTy. Vckimoue-
HUE Tpy0oii MOrpemHocTy u3Mepenuil. OnpeneneHne CUCTEMaTHIECKON COCTaBIISIONICH Mo-
IpeIHOCTy u3MepeHuil. Onpenenenne ciy4aiiHoN COCTaBISIONIEH MOrPENIHOCTH U3MEPEHUH.
Omnpenenenue MOrpeHoOCTH KOCBEHHBIX U3MEPEHUH.

Ilpeocmasnenue pesyrbmamog usmeperuti ¢ yiemom ux nocpeuwinocmeii. OCOOEHHOCTH
MPEJICTAaBICHUE KOHEYHBIX PE3Yy/IbTaTOB M3MEPEHUS Yepe3 OTHOCUTENIBbHYIO U a0COIIOTHYIO IMO-
rpemHocTd. TOYHOCTh U(PPOBOTO BEIPAXKEHUS TaHHBIX. YHNCIIOBBIE XapaKTEPUCTUKH CITy9aiHBIX
pacnpeznenenuii. OieHKa NPUTOAHOCTH IKCIIEPUMEHTAIBHBIX JaHHBIX.

Tema 2.4. Bvibop u cocmasnenue niana sxkcnepumenma. Memoovl mamemamuieckou
CmMamucmuxu

Buibop u nnanuposanue sxcnepumenma. OcOOEHHOCTH HAYyYHOT'O IOAX0/a K ONITUMU3A-
1M (TUIAHUPOBAHUIO) TEXHOJIOIMYECKHX MpolieccoB. BbiOop miaHa skcriepuMeHTa.

IInanuposanue sxcnepumenma memooom Koppenayuonno2o avanuza. CyHmHOCTb, 00-
JacTh NMPUMEHEHUS U BO3MOXKHOCTH KOPPESIMOHHOTO aHaliu3a. AHAJIN3 TOJS KOPPEsALUH.
AHanu3 BEIOOPOYHOro KO3QPUIMeHTa MapHOH KOPPESIIHUH.

IInanuposanue sxcnepumernma memooom oucnepcuoHrHo2o anaiusa. CynHocTb, 001acTb
NPUMEHEHHS ¥ BO3MOXKHOCTH JIUCIIEPCHOHHOTO aHanmu3a. OCHOBHBIE 3a/1a4l METO/IA.

IInanuposanue sxcnepumernma memooom peepeccuorHnozo ananuza. CymHocTb, 001acThb
PUMEHEHHS U BO3MOKHOCTH PErpPEeCCHOHHOTO aHaim3a. [locTpoeHrne MaTeMaTnieckoil MO/IeIH.

Ocobennocmu ananuza u ogopmaenus pesynvmamos HHUP. OOpaboTka pe3yibTaToB
skcniepuMenTa. CTaTUCTHYECKUE MOIXObI K aHAJIN3y Pe3yIbTaToOB dKCIIEPHUMEHTA; TpeOOBaHMUs
K opopmienuto oruera o0 HUP. Texnuka noctpoeHus rpaukos.

Tema 2.5. Oxpana ummenieKmyaibHOU COOCMBEHHOCMU, CO30AHHOU NPU BbINOJHEHUU
HAYYHBIX UCCIe008AHULL

lNocynapcrBennas cuctema nareHTHOM nHpopmanuu. OTKpbITHE, U300pETEHNE, MTOJIe3HAS
MoJenb. MexayHapoHast kiaccudukanus uzo0pereHuit. Opranusanus NaTeHTHBIX UCCIIEI0Ba-
HH, TAaTEHTHOTO TTOKCKA.

5.3. Tembl 1 (popMBbI 3aHATHIE CEMHUHAPCKOT0 THIIA

Y4eOHBIM MJIaHOM M0 TUCHUIUIMHE NPElyCMOTPEHbI IPAKTHYECKHE U JIaDOpaTOPHBIE 3aHATHS.

No HaunmenoBanue paznena ®dopMa npoBeaCHHS Tpymo€mKoCTs, 9ac
) JUCHUILUIAHEI (MOTYIs) 3aHSATHS O4Has 3a04HAas | OYHO-3a0YHAS
1 | Pazgen | [IpakTuyeckas padora:
CrexnomeTpuieckre «CTeneHpb YMCTOTHI Be- 4 2 2
pacuerbl» (Tema 1.1. 111ECTBA.

9




HaumenoBanue pasaena

®dopma npoBeIECHUS

Tpyno€MKoCTb, 4ac

Ne JUCHUILIUHEI (MOTYIs) 3aHATHS OYHas 3304Has | OYHO-3a0YHAS
OcHosHble nonsmus u CrocoObl OYMCTKU Be-
u3MepeHuUst 8 Xumuu, Tema IIECTB.
1.2. Ocnognule 3aKOH KBUBAJIIEHTOBY»
cmexuomempuyecKue u
2a306ble 3AKOHbL)
2 | Pazmen 1 [IpakTrdeckas padora:
«CTeXuoMeTprUYEeCKHe «CTexruoMeTpusi pacTBO-
pacuets» (Tema 1.3. poB. O6pazoBaHue pac-
Cmexuomempus TBOPOB U3 BEIIECTB pa3- 4 i 5
pacmeopos) JIUYHOTO arperaTHoro
coctosiHus. CriocoObI
BBIPAXXEHUSI COCTaBa pac-
TBOPA»
3 | Paszmen 1 [IpakTrueckas padora:
«CTeXuoMeTpUYECKHe «CTexruoMeTpust pacTBO-
pacuets» (Tema 1.3. poB. OuncTKa pacTBOPOB
Cmexuomempus METOZOM OCAXICHHUSI 4 - 2
pacmeopos, Tema 1.5.
Pacuémur 6 meopuu
XUMUYECKUX NPOYECCOs)
4 | Paznen 1 [IpakTrueckas padora:
«CTexruoMeTpuiecKue «[IpompIneHHas cre-
pacuetsl» (Tema 1.4. xuomerpus. Pacyer ko-
Tpomviunennas nuyecTBa (0ObeMa, Mac-
cmexuomempusi, Tema 1.6. ChI) PEareHToB U IMpo- 4 2 4
Cocmasnenue JIYKTOB peakuuii. Bbl-
MAMepuanrbHblX OANAHCOB) xona peaknuu. Co-
CTaBJICHUE MaTepHAIIbHO-
ro OajaHca»
5 | Paznmen 2 «OcHOBBI Hay4- JlaGopartopHnast pabota
HBIX UccaenoBanuin» (te- | «CratucTuyeckas oopa-
Ma 2.3. OcoOeHHOCTH 00TKa pe3yJabTaTOB U3- 4 4 4
npecTaBIeHus U 00pa- MEpPEHUI Ha BBISIBICHHE
OOTKM KOJIMYECTBEHHBIX rpyObIX omHMOOK (Tpo-
pEe3yJIbTATOB U3MEPEHHIA) MaxoB)»
6 | Pazgen 2 «OCHOBEI Hay4- JlaGopatopHnast pabota
HBIX UccaenoBanmin» (te- | «CratucTuyeckas oopa-
Ma 2.3. OcoOeHHocTH 00TKa pe3yabTaTOB U3-
npeJCcTaBIeHus u oopa- MEPEHUN METOJIOM Ma- 4 - 2
OOTKH KOJTMYECTBEHHBIX TEMaTHYECKOH CTaTHCTH-
pe3yJIbTaTOB U3MEPEHUI) | KU Ha BBISIBICHHE CHCTE-
MaTUYECKHX OMIHOO0K)
7 | Pa3znen 2 «OcHOBBI Hayy- JlaGoparopHas pabota
HBIX UCCIIeI0BaHu (Te- «AHaJIN3 BIUSHUA pa3-
Mma 2.4. Be1i6op u coctas- JUYHBIX ()aKTOPOB Ha
JICHUE TTaHa SKCIepH- CTCIICHb YMSTUYCHUS BO- 4 - 2
MEHTA) JIbI METOJIOM KOPPETSIH-
OHHOTO
aHAIN3a
8 | Paznen 2 «OCHOBHI Hay4- JlaGopaTtopHnast pabora 4 4 2
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Ne HanmenoBanue paznena ®dopma npoBeIECHUS TpynoémkocTs, yac
B JUCILUTUTMHBI (MOYJIs) 3aHATHUS OJHas 3a09HAas O9HO-3209HAS
HBIX UCCIIeZI0BaHUi» (Te- ««MHcnonb3zoBanue pe-
Ma 2.4. Bei6op u coctas- IPECCUOHHOI0 aHAJIN3a
JICHUE TUJIaHa SKCIepu- 1Tt 00pabOTKH IKCITe-
MEHTA) PUMEHTAIBHBIX JaHHBIX)
Hroro: 32 12 20
5.4. leTaau3anusi CaMOCTOATEJIbHOH padoThI
Ne HaumenoBanue pazagena Bupg camocrosgTensHON TpymoeMKoCTb, 9ac
} AMCUMIUTMHBI (MOYIIsT) paboThl OuHas 3a04Has | OYHO-3a0YHAsI
Brenenue B kypc «Ctexuo-
{ | METpHUECKHE PaCHeThI 1 OC- [ToaroroBka K TeCTO- 2 8 2
HOBBI HAYYHBIX HCCIIE0BA- BOMY KOHTPOJIIO
HUI
Paznen 1 «Crexuomerpuue- | Iloaroroska k omnpocy
ckue pacuerel» (Tema: 1.1.| 1o Teme mpakTuue-
2 | OcHOBHBIC MOHATHS W W3Me- | CKOW pabOThI U 3aIlu- 2 4 4
pEHUS B XUMUH ) T€ OTYETHBIX MAaTEPH-
ajoB
Paznen 1 «Crexuomerpuue- | [loaroroska k onpocy
ckhe pacueTb» (Tema: 1.2.| 10 TeMe mpakTUye-
3 | OCHOBHBIC CTEXHOMETpPUYC- | CKOH pabOThI U 3aIu- 4 8 6
CKHeE ¥ Ta30BbIE€ 3aKOHBI) T€ OTYETHBIX MaTEPH-
aJioB
Pasnen 1 «Crexuomerpuue- | [loaroroska k omnpocy
ckue pacuetsl» (Tema: 1.3.| 1O TeMe mpakTuye-
4 | CTeXHOMETpHsI PaCTBOPOB) CKOM paboThI U 3aIIu- 4 8 6
T€ OTYETHBIX MaTEpH-
ajoB
Paznen 1 «Crexuomerpuue- | [loaroroBka k onpocy
ckue pacueTel» (Tema: 1.4.| 1o Teme mpakTUie-
5 | [IpompbItiuieHHAsT CTEXHMOMET- | CKOM pabOThI U 3aIlu- 2 4 4
pus) T€ OTYETHBIX MaTepH-
aJioB
Paznen 1 «Crexuomerpuue- | [loaroroBka k onpocy
ckue pacueTel» (Tema: 1.5.| mo Teme mpakTuye-
6 | Pacuérel B Teopum Xummye- | CKOW paOOTHI U 3alllu- 4 8 6
CKHX IPOIIECCOB) T€ OTYETHBIX MaTEPH-
aJoB
Pazmen 1 «Crexumomerpuue- | [loaroroBka k omnpocy
ckre pacdetel» (Tema: 1.6. | 10 Teme mpakTHye-
7 | CocraBieHue MaTepHabHbBIX | CKOW pabOTHI U 3alllu- 4 8 6
0aJaHcoB) TE OTYETHBIX MaTEPH-
aJoB
Paznen 2 «OCHOBBI HAYYHBIX
uccienoBanminy (Tema: 2.1.
IToaroroBka K Tecto-
8 | OOmwme npeacTaBICHUS O 2 6 6
‘ BOMY KOHTPOJIIO
HayKe: TEPMUHBI U OTIpe/ie-
JICHHS)
9 | Pazgen 2 «OcHoBbl HayuHbIX | [loaroroBka k TecTo- 2 6 6

11




Ne HaumenoBanue pasnena Bupg camocrosTensHOM TpymoeMKoCTb, 9ac
B JHCLMIUTMHBI (MOYJIs) PaboThI OYHas 3a049Has 0YHO-32049HAsI
ucciaenoBanminy (Tema: 2.2. BOMY KOHTPOJIIO
HayuHble uccnenoBanus)
Paznen 2 «OCHOBBI HAYYHBIX
uccienoBanuiny (tema: 2.3. [ToaroroBka k onpocy
10 OcoOenHoCTH TIpeicTaBe- o TeMe J1abopaTop- 6 11 5
HUS 1 00pabOTKH KoJInYe- HOU paborte, 3amuTa
CTBEHHBIX PE3yJIbTaTOB U3- oTyeTa
MEpPEHUI)
Paznen 2 «OCHOBBI HAYYHBIX
uccienoBanuiny (tema: 2.4. Honrorosxa x onpocy
11 | BeiGop u cocTaBieHue miaHa 110 TTeMe naGoparop- 6 11 6
JKCnepuMeHTa. MeToasl Ma- HOH pabore, samuTa
TEMaTHYECKON CTATHUCTUKH) orieta
Paznen 2 «OcHOBBI Hay4HBIX
ucciaeaoBanminy (Tema: 2.5.
12 OxpaHa UHTEJUIEKTyalIbHOU IToaroroBka K TecTo- 5 6 6
COOCTBEHHOCTH, CO3JaHHOMN BOMY KOHTPOJIIO
IIPH BBITIOJTHEHUHN HAYYHBIX
WCCJICIOBAHMI)
IToaroroBka Kk mpoMexyTod- | I3ydeHue neKuuoH-
HOM aTTecTanuu (3a4eT) HOTO MaTepHana, Jiu-
13 TepaTypHBIX UCTOY- 3,75 3,75 3,75
HUKOB B COOTBET-
CTBHM C TEMAaTHUKON
HUroro: 43,75 91,75 67,75
6. IlepeyeHb y4eOHO-METOANYECKOT0 00ecTieYeH s M0 JUCIUILINHE
OcHoOBHasi M JONOJIHUTEIbHAS JTUTEpPaTypa
l_y(; ABTOp, HAUMEHOBAHNE mg;)f:m [Ipumeuanue
OcHoBHasi yueOHasi iuTepaTypa
1 | CeepanoBa, H.JI. OGmas u HeopraHuyeckas XUMHS: HKCIEpU-
MEHTaJIbHbIE 3aJ]aud U ynpakHeHus: yueOHoe mocoodue / H.JI.
Ceepanosa. — Cankr-IletepOypr: Jlanp, 2021. — 352 c. — ISBN TlonroTeKCTORELH
978-5-8114-1482-6. — Tekcrt: snexTpoHHsbIii // Jlans: snexTpon- | 2021 Zl;ec?(’)nngg E}f;ﬁ
HO-OnOIMoTEeYHAs cucrema. - URL: naposio*
https://e.lanbook.com/book/168558 — Pexwum foctyma: st aBTo-
pH3. IOJIb30BATENEH.
2 | JleonoBu4, A.A. OCHOBBI HAyYHBIX UCCIICJIOBAHMI: YIeOHOE TTO-
cobue / A.A. Jleonouu, A. B. lllenoymoBs. — 2-e u31., nepepad.
u jon. — Cankr-IlerepOypr: CITIOIJITY, 2020. — 100 c. — ISBN [TOIHOTEKCTOBBIH
978-5-9239-1144-2. — Tekct: 3neKTpoHHBIHN // JIaHb: 371€KTpOH- 2020 | AOCTYM NpH BXO-
HO-OnOaroTeynas cucrema. — URL: Aie 1O TIoruEy u
https://e.lanbook.com/book/133738. — Pexxum moctyma: s aB- fapomo
TOPH3. MOJIb30BaTENIEH
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https://e.lanbook.com/book/168558
https://e.lanbook.com/book/133738

Ne ABTOp, HAUMEHOBAaHHE Ton IIpumeuanue

/I W3JaHAS

3 | AcxakoB, C.1A. OCHOBBI Hay4YHBIX HCCJICIOBAHHI: y4eOHOE I10-
cooue / C.M. AcxakoB. — Kapauaesck: KUI'Y, 2020. — 348 c. — HomsoTexcToRkH
Texkct: snexktpoHHbIN / JlaHb: 37eKTpoHHO-OMONMMOTeuHas cu- | 2020 ﬂ;:?:;?ﬁ;;g
crema. — URL: https://e.lanbook.com/book/161998 — Pexum mo- napomio*
CTyIa: JJis aBTOPU3. MOJIb30BATENCH.

4 | Ky3nenos, .H. OcHOBBI Hay4HBIX HUCCIEAOBaHUMN: yueOHOE T10-
cobue: [16+] / U.H. Ky3neuoB. — 5-e u3z., nepepad. — Mockaa:
Jamkos u K°, 2020. — 282 ¢. — (YueOHble u31aHus 1j1s1 OaKaias- TonnorexcToBbli
poB). — Pexum JoCTyTa: 1o MIOJIITHCKE. — | 2020 | AOCTYH IPH BXO-

oy . . A€ 10 JIOTUHY U
URL: https://biblioclub.ru/index.php?page=book&id=573392. — napomio*
bubmuorp. B kH. — ISBN 978-5-394-03684-2. — Tekct: amek-
TPOHHBIH.
JlonoJiHUTeIbHAS yueOHas JIuTepaTypa

5 | Mudraxosa, H.III. Obmas u HeopraHuyeckas XUMHUs: yueOHOE
nocobue / H.I. Mudraxosa, T.II. IlerpoBa; mox pex. A.M.
Ky3znenoBa; MunuctepctBo obpa3zoBanusi u Hayku Poccuu, Ka-
3aHCKAM HAIMOHAJIBHBIA HCCIIEI0BATEILCKUI TEXHOIOTMYECKUAN TonorexcToBbli
yauBepeuteT. — Kazans: KHUTY, 2017. — 408 c.: Tabn., cxem., | 2017 Il;eci}(’)ﬂngli E}f;ﬁ
WL — Pexum JOCTyTIA: 1o MIOAIIHCKE. - Taposo*
URL: http://biblioclub.ru/index.php?page=book&id=560885 —
bubmuorp.: ¢. 367-368. — ISBN 978-5-7882-2174-8. — Tekcr:
3JIEKTPOHHBIMN.

6 | KabanoB, C.B. Pacyernple 3amaunm B Kypce XHUMUU /
C.B. Kabanos; nayu. pen. K.b. J[3epanoBa. — Mocksa; bepnun:
Nupekr-Meaua, 2015. — 52 c.: wi. — Pexxum jgocTyma: mo moj- TlonHOTeKCTOBEIA
THCKe. —| 2015 |
URL: http://biblioclub.ru/index.php?page=book&id=278871 — Hapom*y
ISBN 978-5-4475-4578-9. — DOI 10.23681/278871. — Tekcr:
AJIEKTPOHHBIN.

7 | Konmakosa, H.A. COOpHUK 3ajad MO XMUMHYECKONH KHUHETHKE:
yueOnoe mocobue / H.A. Kommakosa, C.B. Pomanenko, B.A.
Konmnakos. — 3-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2018. — TlonroTeKCTORELH
280 c. — ISBN 978-5-8114-2394-1. — Texer: onexrpommtii /| 2018 | 770 (B
OnexTpoHHO-0MOnKMoTeuHas cucrema «Jlamp»: [caiit]. — URL: mapoo*
https://e.lanbook.com/book/105991 — Pexwum focrtyma: st aBTO-
pH3. T0JIb30BaTeNeH.

8 | Kpatkuit Kypc XMMHU C TPUMEPaMHU pEIICHUS 3a/1a4 U 3a1aHusI-
MU JUIS  caMocTosATenbHOW  pabotet /  B.W. Exdumos,
C.C. babkuna, E.M. MsicoenoB, A.W. SIpommHckuii. — Mocksa: TommorexcToBbIi
Hupext-Menua, 2014. — 348 c. — Pexxum nocryna: mo nognucke. | 2014 H;ecznngfg}?;g
— URL: http://biblioclub.ru/index.php?page=book&id=237222 — naporio*
ISBN 978-5-4458-5742-6. — DOI 10.23681/237222. — Tekcr:
SJIEKTPOHHBIN.

9 | O3épkun, /[.B. OcHOBBI HayyHBIX HCCIIEOBAaHUI W MAaTEHTOBE-
nenue / J1.B. O3épkun, B.I1. AnexceeB; Munucrepctso 06pazo- ToTHOTEKCTORLII
BaHus U Hayku Poccuiickonn ®enepanuu, Tomckuii I'ocynap- 0012 | AOCTYN mpH BXO-

cTBeHHBIM YHuBepcuteT Cuctem YmpasieHus u PagnosnekTpo-
Hukd (TYCVYP). — Tomck: ToMckuii rocyaapCTBEHHBIH YHUBEP-
CUTET CHCTEM YIPABJIEHUS U PAIMOIEKTPOHUKH, 2012. — 172 c.:

i€ TI0 JIOTHHY H
naposo*
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https://e.lanbook.com/book/161998
https://biblioclub.ru/index.php?page=book&id=573392
http://biblioclub.ru/index.php?page=book&id=560885
http://biblioclub.ru/index.php?page=book&id=278871
https://e.lanbook.com/book/105991
http://biblioclub.ru/index.php?page=book&id=237222

No T'on
ABTOp, HAUMEHOBAaHHE

IIpumeuanue
/1 H3JAHHS

Tabn., cxeM. — Pexum pgocTyma: 1o  THOJMUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=209000 —
TeKCT: AIEeKTPOHHBIN.

*- mpesk/e YeM IMPONTH M0 CChUIKE, HEOOXOIUMO BOMTU B CUCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU MH(POPMAIMOHHO-00pa30BaTEIbHON Cpe/bl oOecneun-
BAETCsl COOTBETCTBYIOIIMMU CPEJCTBAMH HH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHbIE OMOJINOTEYHbIE CUCTEMBI
Kaxnprii o0yqaromuiicst o0ecriedeH T0CTyNoM K 3JIEKTPOHHOM OMOIMOTEUHOM cucTeme
YTIITY (http:/lib.usfeu.ru/), 9bC Uznatenscrsa Jlans http://e.lanbook.com/, DBC Yuusepcurer-
ckasi oubnmoreka onnain http://biblioclub.ru/, conepxammx u3aHUs IO OCHOBHBIM M3y4aeMbIM
JMCLUILIMHAM ¥ COPMHUPOBAHHBIX 110 COTIACOBAHUIO C IPABOOOIIAAATENSIMH YI€OHOH 1 yaeOHO-
METOJIUYECKOMN JIUTEPATYPHI.

Cl'[paBO‘lHI)Ie u I/IH(l)OpMaIII/IOHHbIe CUCTEMBI
1. CHpaBO‘IHO-HpaBOBaﬂ CUCTEMA <(KOHCYJ'IBT8.HT ITmrocy.
2. UudopmanmonHo-nipaBoBoii noprai ['apant. Pexxum nocrymna: http://www.garant.ru/
3. baza mannbix Scopus kommanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 0a3bl JAHHBIX

1. MladopmanmoHHbie CUCTEMBI, OAaHKM JAHHBIX B 00JIACTH OXPaHbI OKPYKAIOLICH CpeJIbl
U IPUPOIOTIOIb30BaHus — Pexum noctyna: http:/MUHIPUPOABIPO.pd

2. Nnadopmammonnas  cucrema «TEXHOPMATHUB». —  Pexum  pocryna:
https://www.technormativ.ru/;

3. Hayunas snektponHas 6ubinmoreka elibrary. — Pesxxum noctyma: http://elibrary.ru/ .

4. TIporpammsr 1iis1 9kostoroB ECOReport. — Pexxum moctyma: http://ecoreport.ru/;

5. Undopmannonnsie cucremsl «buopasnoobpaszue Poccum». — Pexum poctyma:
http://www.zin.ru/BioDiv/

HopmaTuBHO-IpaBoOBbIE AKTHI

1. ®enepanbubiii 3akoH 0T 23.08.1996 N 127-®3 (pexn. ot 08.12.2020) «O Hayke u rocy-
JApCTBEHHOM HAyYHO-TEXHUUYECKOM TTOJTUTUKE . - Pexxum JIOCTyMa:
https://demo.consultant.ru/cgi/online.cqi?req=doc&ts=1064317550040494434356881803&cach
eid=B5C36514629F4985783CF7AB5324BDBB&mode=splus&base=RZR&n=370221&rnd=34
CO018DFDBCFO7EAF174B95A152C435D#20sjyflncw

2. «'paxnanckuii konekc Poccuiickoit @eneparnuu (dacte yetBeprasi)» ot 18.12.2006 N

230-®3 (pexn. ot 30.12.2020) (¢ u3M. u gor., Betyn. B cuiny ¢ 17.01.2021). Cratest 1353. T'ocy-
JApCTBEHHAsI PETUCTpaIvs U300pETeHHIA, TOIE3HBIX MOJENel U MPOMBIIUIEHHBIX 00pa3IoB. —
Pexxum JIOCTyTa:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=1064317550040494434356881803&cach
eid=89DC46438E07DC7BFF4391830AD407E6&mode=splus&base=RZR&n=357900&dst=10
0790&rnd=34C018DFDBCFO7EAF174B95A152C435D#10v2dc8eezw

3. «OK 015-94 (MK 002-97). O6mepoccuiickuii Ki1acCu(PUKaTOP CAMHUI] H3MEPCHHS
(ytB. [TocranoBnennem ['occranmapra Poccum ot 26.12.1994 N 366) (pen. ot 11.11.2020). —
Pexxum JIOCTyTa:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=1064317550040494434356881803&cach
eid=3CC27B6E5B5A7028DA67F461D2678B25&mode=splus&base=RZR&n=377985&rnd=34
C018DFDBCFQO7EAF174B95A152C435D#1 Iptyey7vjw
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https://www.scopus.com/
http://минприродыро.рф/
https://www.technormativ.ru/
http://elibrary.ru/
http://ecoreport.ru/
http://www.zin.ru/BioDiv/
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=1064317550040494434356881803&cacheid=B5C36514629F4985783CF7AB5324BDBB&mode=splus&base=RZR&n=370221&rnd=34C018DFDBCF07EAF174B95A152C435D#2osjyflnc5w
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=1064317550040494434356881803&cacheid=B5C36514629F4985783CF7AB5324BDBB&mode=splus&base=RZR&n=370221&rnd=34C018DFDBCF07EAF174B95A152C435D#2osjyflnc5w
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=1064317550040494434356881803&cacheid=B5C36514629F4985783CF7AB5324BDBB&mode=splus&base=RZR&n=370221&rnd=34C018DFDBCF07EAF174B95A152C435D#2osjyflnc5w
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=1064317550040494434356881803&cacheid=89DC46438E07DC7BFF4391830AD407E6&mode=splus&base=RZR&n=357900&dst=100790&rnd=34C018DFDBCF07EAF174B95A152C435D#10v2dc8eezw
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=1064317550040494434356881803&cacheid=89DC46438E07DC7BFF4391830AD407E6&mode=splus&base=RZR&n=357900&dst=100790&rnd=34C018DFDBCF07EAF174B95A152C435D#10v2dc8eezw
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=1064317550040494434356881803&cacheid=89DC46438E07DC7BFF4391830AD407E6&mode=splus&base=RZR&n=357900&dst=100790&rnd=34C018DFDBCF07EAF174B95A152C435D#10v2dc8eezw
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=1064317550040494434356881803&cacheid=3CC27B6E5B5A7028DA67F461D2678B25&mode=splus&base=RZR&n=377985&rnd=34C018DFDBCF07EAF174B95A152C435D#1lptyey7vjw
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=1064317550040494434356881803&cacheid=3CC27B6E5B5A7028DA67F461D2678B25&mode=splus&base=RZR&n=377985&rnd=34C018DFDBCF07EAF174B95A152C435D#1lptyey7vjw
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=1064317550040494434356881803&cacheid=3CC27B6E5B5A7028DA67F461D2678B25&mode=splus&base=RZR&n=377985&rnd=34C018DFDBCF07EAF174B95A152C435D#1lptyey7vjw

7. ®OH] OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUS IPOMEKYTOUYHOM aTTecTAlMA
00y4yaroImmxcs Mo JMCHUIINHE

7.1. Ilepeyenb KOMNETEeHIUH ¢ YKa3aHHEM 3TanoB uxX (JOpMUPOBAHUSI B IIPolecce
O0CBOEHUs1 00Pa30BaTEJIbHON MPOrPaMMbIl

DopMupyeMble KOMIICTEHIUN

Bun u popma KoHTpOIIS

OIIK-1 cnocobeH y4yuThIBaTH COBPEMEHHBIE TEH-
JCHIIMHU Pa3BUTHS TEXHUKH M TEXHOJIOTUH B o0ia-
CTH TexHOC(hEpHOI 6e30MaCHOCTH, U3MEPHUTEIBHOM
U BBIUHCIUTENIBHON TEXHUKH, HHPOPMAIIMOHHBIX
TEXHOJIOTMI IIPU PEeLIeHUH TUIIOBBIX 3a]a4 B o0a-
CTH NPOPEeCCUOHATBHON AESITETbHOCTH, CBA3aHHON
C 3aIIUTON OKPYXKAIOMICH Cpelbl U o0ecrieueHneM
0€30MacCHOCTH YeJIOBEKa

ITIpoMe:KyTOUHBIH KOHTPOJIb: KOHTPOJIb-
HBIE BOIIPOCHI K 3a4eTy

Texyumuii KOHTPOJIb: BBINOJHEHHUE MPAK-
THYECKOW paboThbl; OMpOC, BHIIOJIHEHUE H
3alUTa OTYETHBIX MATEPHAJIOB IO TEME
nabopaTopHOI pabOTHI; TECTUPOBAHUE

IIK-1 cnoocoO0HOCTh HCIIONB30BATH MAaTEeMaTHue-
ckue, (uzndeckue, (GpU3MKO-XUMHUYCCKUE U XHMH-
YeCKUE METOJBI I PelICHHs 3a1aq Mpodeccuo-

IIpoMe:KyTOUHBIH KOHTPOJIb: KOHTPOJIb-
HbIE€ BOIIPOCHI K 3a4eTy
Texyumuii KOHTPOJIb: BBINOJHEHHUE MPAK-

THYECKOH pabOoThI; OMPOC, BBIMOIHEHUE H
3alllUTa OTYETHBIX MATEPUANIOB IO TeMe
1abopaTopHOi paboTHI; TECTUPOBAHNE

HaJIbHOHI JACATCIIbHOCTHU

7.2. Onucanue noxkasareJsieil 4 KpUTepHeB OLEHUBAHNSI KOMIIETEHIMA HA Pa3JIMYHBIX
Tanax ux (popMUpPOBaHUS, ONUCAHHUE IIKAJ OLlEHUBAHUS

Kpurepun oneHMBaHHs YCTHOIO OTBETAa HA KOHTPOJIbHBIC BOIPOCHI 3a4eTa (IIpome-
JKYTOYHBII KOHTPOJIb (popmupoBanune kommnerenmuii OIK-1, ITK-1)

3aumeno — JaH TOJHBIN, Pa3BEPHYTHIN OTBET Ha IOCTaBJICHHBIN BOIIPOC, IT0OKA3aHA CO-
BOKYITHOCTh OCO3HAaHHBIX 3HAHUN 00 O0OBEKTE, TOKA3aTEIbHO PACKPHITHl OCHOBHBIE MOJIOKEHUS
TEMBI; B OTBETE INPOCIEKUBACTCA YETKasi CTPYKTypa, JIOTUYECKas MOCIEN0BATEIBHOCTD, OTpa-
JKaromas CyIHOCTh PacCKPBIBAEMBIX TOHATHM, TEOpHH, siBIeHUHA. 3HaHWE 00 OOBEeKTEe JAEMOH-
cTpupyercs Ha (JOHE MOHUMAHU ero B CUCTEME JaHHON HayKU U MEXIUCLUIUIMHAPHBIX CBA3EH.
OTBeT U3NI0KEH JTUTEPAaTypPHBIM SI3bIKOM B TEPMHHAX HAyKH, TOKa3aHa CIIOCOOHOCTh OBICTPO pe-
arupoBaTh Ha YTOYHSIOIINE BOIIPOCHI;

3aumeno — NaH MOJIHBIN, pa3BEPHYTHIM OTBET HA MOCTABIEHHBIN BOMPOC, MOKA3aHO yMe-
HUE BBIJIEIIUTH CYILIECTBEHHBIE U HECYLIECTBEHHBIE NTPU3HAKH, IPUUNHHO-CIIEACTBEHHBIE CBS3H.
OTBeT 4eTKO CTPYKTYpHUPOBaH, JOTUYEH, U3JIOKEH B TepMHMHAX Hayku. OJHAKO JOMYLICHbI He-
3HAYUTEJbHbIE OIIMOKHM WM HEJOYEThl, UCTIpaBlIeHHbIE 0aKalaBpOM C MOMOIIBIO «HABOISILINX)
BOIIPOCOB;

3aumeno — NaH HENOJHBIA OTBET, JIOTMKA M IOCJIEI0BATEIbHOCTh M3JI0XKEHUS UMEIOT
CYyILIECTBEHHbIEC HapylIeHHs. JlonyieHs! rpyoble OMUOKH NMPU ONPEEIEHUU CYITHOCTH PacKphl-
BaeMbIX MOHATHH, TE€OpUH, SBJICHUH, BCIEICTBIE HEMIOHMMAaHUs OaKaJaBpOM UX CYIIECTBEHHBIX
U HECYIECTBEHHBIX MPHU3HAKOB U CBs3€il. B 0TBETE OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPHITH
KOHKPETHBIE TPOSIBICHUSI 00O0OIIEHHBIX 3HAHUII He Moka3aHo. PeueBoe odopmiieHue Tpedyer
MONPABOK, KOPPEKIIUY;

He 3aumeno — GakanaBp JEeMOHCTPHPYET HE3HAHHE TEOPETUYECKUX OCHOB MpPEAMETA, HE
yMeeT JejaTh apryMEeHTHPOBAHHbIE BBIBOJBI M MPUBOAUTH MPUMEPHI, TOKA3bIBaeT ciaboe Bia-
JIEHUE MOHOJIOTUYECKOM peublo, HE BIIAAECET TEPMHUHOJIOTHEN, MPOSBIAET OTCYTCTBHE JIOTUYHO-
CTH U NOCIIE0BATEIbHOCTH U3JI0KEHHUSI, AENACT OMMUOKH, KOTOPbIE HE MOXKET UCIPABUTh, 1aXe
IIPU KOPPEKINH NIPENOJABATENIEM, OTKA3bIBAETCA OTBEYATh HA 3aHATHH.
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Kputepun oueHnBaHusi onpoca (TeKyummii KOHTPoJb GopMHPOBaHHE KOMMETEHIUH
OIIK-1, ITK-1):

«5» (omauuno): KOJJIOKBUYM CIIaH C MEPBOTO pasa; JaH IMOJIHBINA, pa3BEPHYTHI OTBET Ha
BCE 3a/laBacMble IMPETOaBaTeieM BOIMPOCHI, TIOKa3aHO 3HAaHWE M MOHMMaHHe TeMmbl. O0ydJaro-
HIWICST TIPaBUIILHO OTBETHJI HAa BCE BOIPOCHI NPU CJa4e KOJUIOKBHUYMA, 3HAET U MOHUMACT XOJI
BBITOJIHEHUS TTPEICTOSIIICH JTa00PaTOPHOI PaOOTHI.

«4» (xopowio): KOJIIIOKBUYM CIaH CO BTOPOM MOMBITKY; JaH TOJHBIA OTBET Ha BCE 3ajaBa-
eMblIe TpEToaBaTeieM BOIPOCH, MOKa3aHO 3HAHWE W TMOHUMaHWEe TeMbl. OOydaromuiics mnpu
c/1aye KOJJIOKBHYMa IMPaBHJIBHO OTBETHII Ha BCE BOIPOCHI KOJJIOKBHYMa C IIOMOIIBIO Tpenoja-
BaTellsl, 3HACT M IOHUMAET X0/ BBIITOJTHEHHUS TIPEACTOSIIECH Ta00paTOpHOIT paboTHI.

«3» (yoosenemeopumenbHo): KOJUIOKBUYM CJIaH C TPEThEH IOIBITKH; JaHbl OTBETHI HA IO-
JIOBUHY 3a/IaBa€MbIX TPENoaBaTejeM BOIPOCOB, MOKA3aHO 3HAHHE OCHOBHBIX MOHSATHI TEMBI,
BBIHECCHHON Ha KOJUIOKBUYM. B OTBeTE CTYJIEHTOB OTCYTCTBYIOT BBIBOJIBI. YMEHHE PACKPHITh
KOHKPETHBIC MPOSIBIICHUsI 00O0OIEHHBIX 3HAHUI He TIoKa3aHo OOyYaromuiicst Ipu crade KoJuio-
KBHYMa MPaBUIHHO OTBETHJI Ha OOJBIIYI0 YacTh 3aJaBacMbIX BOIPOCOB, OJIHAKO, PEUYCBOC
odopmieHre TpeOyeT MONpaBOK, KOPPEKIUHU; CTYACHT 3HAET XOJ BBIMOJIHEHHS MPEICTOSIICH
nabopaTopHOM pabOTHI.

«2» (HeyoosnemeopumenvbHo) — 00yHaIOIIUNCSA HE 3HAET OCHOB TEMBI, HE CIIOCOOEH JIeTIaTh
apryMEHTHPOBAHHBIC BBIBOJBI M TIPHBOIUTH MPHUMEPHI, MOKA3bIBAET C1ab0€ BIIaJICHUE MOHOJIO-
THYECKOW PEUbl0, HE BJIAJICET TEPMHUHOJIOTHUEH, MPOSBIISICT OTCYTCTBUE JIOTHYHOCTH M MOCIIE0-
BaTEJIbHOCTH M3JI0KECHHS, JIJIAeT OMMOKH, KOTOPBIE HE MOXET HCIIPABUTh, IaXe MPU KOPPEKIIUU
mpenojaBaTesieM, OTKa3bIBAeTCsl OTBeYaTh Ha BOMPOChl. OOydaromuiicss He CMOT OTBETHTH JaXe
Ha MOJIOBHHY 33/IaHHBIX €My BOIIPOCOB, HE 3HACT X0/1a MMPOBEJACHUS IPEACTOSIIEH TabopaTOpHOI
paboTHI.

Kpurepun ouneHuBaHHMs BbINOJHEHUS] MPAKTHYECKHUX / J1a00pATOPHBIX padoT M 3a-
IIMTHI OTYETHBIX MaTepuaIoB (TeKyluil KOHTPoJIb ¢opmupoBanne komnerennuii OIK-1,
MK-1)

«5» (omauuno): paboTa BBINOJIHEHA B CPOK; O(DOPMIICHHE U COJIepKaTelIbHAs 4YacTh OTYETa
00pa3ioBele; paboTa BBHIMOJIHEHA CaMOCTOSTENIBHO; NMPUCYTCTBYIOT COOCTBEHHBIE 000OILICHMS,
3aKJII04YEHUs U BBIBOJBI. OOydaromuiicss ObICTPO OPUEHTUPYETCS B OTYETE U OTBEYAECT HA yTOU-
HSIOIINE BOTIPOCHI.

«4» (xopowo): paboTa BBITIOJHEHA B CPOK; B OPOPMJICHUU OTYETA U €r0 COJEPKATEIbHON
YacTH HEeT rpyObIX OIIMOOK; paboTa BBIMOJIHEHA CAMOCTOSTENIbHO; PUCYTCTBYIOT COOCTBEHHBIE
0000111eHNS, 3aKII0UYeHUsT U BbIBOJbI. OOydaromuiics OpueHTUPYETCS B OTUYETE M OTBEYAET Ha
YTOUYHSIOLIME BOMPOCHI C TOMOILBIO ITPEToiaBaTels.

«3» (voosnemeopumenvHo). paboTa BHITIOJIHEHA C HapylieHueM rpaduka; B opopMIICHUH,
coJiepKaTeNbHOM YacTH OTYETa €CTh HeJIOCTATKH; paboTa BBINOJIHEHA CAMOCTOSTENBHO, IPUCYT-
CTBYIOT cOOCTBEHHbIE 000011eHNs. OOydaromuiics ¢ TpPYAOM OPUEHTUPYETCS B OTUETE U OTBEYa-
€T TOJIbKO Ha TI0JIOBUHY 33J]aBa€MbIX €MY BOIIPOCOB.

«2» (HeyooeremeopumenvHo): ohopMiIeHHE pabOThl HE COOTBETCTBYET TPEOOBAHUSIM; OT-
CYTCTBYIOT WJIM CJIeNIaHbl HEMPABUIIbHBIE BHIBOJIBI U 00001mIeHNs. O0yyJaronuiics He OpUEHTHPY-
€TCS OTYETHBIX MaTeprajjax U He MOXKET MOSICHUTh PaCCUYNTAaHHBIC TaHHBIC.

Kpurepun oneHnBaHusi BbINOJHEHHUS 33[IaHUI B TecTOBOI (popme (TEKyIMH KOH-
Tpoab popmupoBanue komnerenuuii OIK-1, ITK-1)

[To uTtoram BBITTOTHEHHUSI TECTOBBIX 3aJaHHMI OIEHKA MPOU3BOAMTCS IO YETHIPEXOalib-
HO mikase. [Ipu mpaBUIBHBIX OTBETaX Ha!

86-100% 3amaHuii — ONICHKA « OMIUYHON,

71-85% 3amaHuii — OLIEHKA «XOPOULOY»,

51-70% 3amgaHuii — OIEHKA «Y0081emMEOPUMETILHON,

MeHee 51% - OIleHKa «Hey0081eme8opumenbHo .
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7.3. TunoBble KOHTPOJIbHbIE 32/IaHUS] UJIH MHbIEe MAaTePHAJIbI, He00X0AUMbIe /15l OLleHKH
3HAHMA, YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapPaAKTEePU3YIOIIHUX 3TANbI
(opMupoBaHus KOMIETEeHIIHI B IIpoIecce 0CBOCHUs 00pa30BaTeIbHOI MPOrpaMMbl

IIpumep KOHTPOJILHBIX BONIPOCOB K 3a4eTy (IPOMeKYTOYHbII KOHTPOJIb)
OcCHOBHbBIE OHSTHUSI CTEXUOMETPUU: MOJIb, MOJISIPHAS Macca.
OcHOBHbIE 3aKOHBI CTEXHUOMETPUU: 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH COXPAHEHUsI Mac-
CBI BEIIECTB, 3aKOHBI KPATHBIX U 00bEMHBIX OTHOIIICHUH, Ta30BbIC 3aKOHBI.
3. Ousnyeckue U XUMUYECKHE CUJIbl, 00yCIOBIMBaOIINE 00pa30BaHUe PACTBOPOB.
4. Bbydepnsie cuctemsl. Ponb OydepHbIX crucTeM B OMOJIOTHYECKUX IpoIieccax.
5. ITlonsarue ruaponu3sa. TUIBI TUAPOTUIYIONTUXCS COJICH.
6. CocraBiieHue ypaBHEHUN TUIPOIH3A.
.
8
9

.

IIpuMeHeHMEe 3aKOHOB PAaBHOBECHS K IIPOLECCY TUAPOIIN3A.
KoncranTa 1 cTenens ruiponusa.
. Ponp Hayku B xku3HM yenoBeyecTBa. Onpenenenue U kiaccudukanus.
10. OcHoBHBI€ ATAIbl pa3BUTHS HAYKH.
11. HayuHo-TexHUYECKasi pEBOJIIOLUS, €€ POJIb B Pa3BUTUHU OOILECTBA.
12. Opranusanus Hay4yHOH AesTeNbHOCTH B Poccun.
13. [loaroroBka Hay4HbIX KaJipoB B Poccum.
14. IlpuknagHbie HAyYHbIE UCCIIEAOBAHUS.
15. ®yHnamMeHTalIbHbIE HAYYHbIE UCCIICOBAHMSL.
16. OcHOBHBIE ATAIbl HAYYHO-UCCIIETOBATEIBCKIX PAOOT.
17. CocraBieHre aHaTUTHIECKOTO 0030pa.
18. Bunsr katanoroB. OCOOEHHOCTH UX UCTIOIB30BAHUS
19. YHuBepcanpHas necsaTuyHas Kiaccuukarms.
20. Micrionp3oBanue pedepaTuBHBIX KYPHAIIOB JUISI COCTABJICHUS aHATTMTHYECKOTO 0030Dpa.
21. Busibl MOrpenIHoCTe!, MX KIacCU(pUKAL U METO/IbI OOHAPYKEHUS.
22. YucnoBble XapaKTePUCTUKU CITYIalHBIX pacipeaesiCHUH.
23. IInanupoBaHue 3KCIIepUMEHTa JUIsl IPUMEHEHHs KOPPEIsSHOHHOTO aHan3a.
24. TInanupoBaHue SKCIIEPUMEHTA [T IPUMEHEHHS PETPECCHOHHOTO aHaJN3a.
25. TTaccUBHBIN M aKTUBHBIN YKCTIEPUMEHT.
26. PagnoMuzanus.
27. KogupoBaHue ¢GpakTopoB.
28. ITonHbIi (haKTOPHBIN IKCTIEPHUMEHT.
29. Matpuua miaHupOBaHuUs
30. O6paboTKa pe3ysIbTaTOB YKCIIEPUMEHTA.
31. OxpaHa UHTEIEKTyalbHON COOCTBEHHOCTH.

Bonpocel, BBIHOCHMBIE HA YCTHBIN ONPOC
(TeKkyuuii KOHTPOJIb)
(¢pparmenT k padore «CraTncTH4YecKas 00padoTKa pe3y1bTATOB H3MEpPeHU
HA BbISIBJIEHHE IPYOBIX OIMGOK (IPOMAaXOB)»)

1. Yro Ha3pIBaeTCS M3MEPEHUEM, B KAKOM BHJIE MPECTABIISIOTCS pe3yJIbTaThl U3Mepe-
HU?

2. C yeM CBs3aHO MOSIBIIEHUE TPOMaXOB?

3. CyTh TOYHOCTH U3MEPEHHS, OT Yero oHa 3aBUCUT? UTO OTHOCHTCS K OCHOBHBIM Xa-
pakTEpUCTUKAM TOYHOCTH U3MEPEHUs?

4. (CxoauMoCTbh U BOCIIPOU3BOJAUMOCTb PE3YJIbTaTOB U3MEPEHHUS.

5. Kak knaccuuuupyroTcst morpenHoCTH U3MepeHus?

6. Kakne ommOKN Ha3bIBAIOTCS CHCTEMATHICCKIMH M KaK OHU KJIACCH(PHUITUPYIOTCS?
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7. Kakue ommOku Ha3bIBAIOTCS KOHCTPYKIMOHHBIME? [IpuBenuTe npumep naHHOU 1MO-
IPEUIHOCTH.

8. Kakwue ommOKu Ha3bpIBaIOTCS MOTPEHIHOCTIMHU annpokcumanuu? [IpuBenure npumep
JAHHOW MOTPEIIHOCTH.

9. Kakne ommOKu Ha3bIBaOTCA MOrpemHocTsMu crapenus? [IpuBeaure npumep AaH-
HOM MOTPEIIHOCTH.

10. Kakue ommOKHM Ha3bIBAIOTCS MOTPEUIHOCTIMH HoakmoueHus? [lpuBeaure mpumep
JAHHOW MOTPEIIHOCTH.

11. Kakue ommOKy Ha3bIBAIOTCS CITYYAMHBIMU M KaK OHH KJIACCUDUITUPYIOTCS?

12. Kakue ommOKM Ha3bIBAIOTCS MHCTpyMeHTanbHbIMU? [IpuBemute mpumep IaHHOMN
HOTPELIHOCTH.

13. Kakue omunOKky Ha3bIBAIOTCS MOTPEIIHOCTSAMH M3-3a BIMSIHUS OKpYKarolen cpebl?
IIpuBenuTe npumMep TaHHON NOTPELIHOCTH.

14. Kakue ommOKu Ha3bIBalOTCS TpyObIMU (TTpomMaxaMu)? MeTObl, UCIIOIb3yeMbIC IS
oIpezesieHus: IPOMaxoB.

15. Ompenenenne npomaxoB 1o Q-kpureputo. YcioBus npuMeHeHUs MeTona. Pacuer-
Hble (HOPMYIIbI, JIeXKAalllMe B OCHOBE METOA.

16. OmpeneneHre MTpoMaxoB MO JOBEPUTEILHOMY WHTEpBally. YCIIOBUS MPUMEHEHUS
metona. PacueTHele popMyIsl, Jiexalie B OCHOBE METO/Ia.

17. TlpencraBieHue pe3ylbTaTOB U3MEPEHUN C y4ETOM aOCOIIOTHOM U OTHOCUTEIbHON
IIOTPEUIHOCTEM.

18. TouHoCTh HUGPOBOTO BHIPAKEHUS JaHHBIX.

19. TlpaBwmia OKpyTJICHUSI PE3YIBTATOB MU3MEPEHHUS MPH CIOKCHUH, BHIYUTAHUH, YMHO-
KEHUH U T.11.

Bonpocsl, BBIHOCHMbIE HA 3aIIUTY OTYETHBIX MAaTePHAJIOB 10 BbINOJIHEHHOI
NPaKTH4ecKoil / 1adopaTopHoii padoTe (TeKylUil KOHTPOJIb)

1. Lens u 3a1a4n IPAKTUIECKOH / TabOpaTOpHOH pabOTHI;

2. AIropuT™M MpOBEIEHUS TPAKTUUECKON pabOThI / METOAMKA IPOBEACHHUS J1JaOOpaTOpHO
paboTHI;

3. Ha3zHauenue u npuHUIHUI pabOThI JIaOOPAaTOPHOTO 000PYAOBAHUS / CTEH/IOB;

4. TloHuMaHMe YCTAaHOBJEHHBIX 3aKOHOMEpPHOCTEH, BIMSIOIIMX Ha MPaKTHYECKUH pe-
3yJIBTAT;

5. YMeHue o0bsACHUTD, UTO MOBIIUSIO MM MOTJIO TIOBIHSATH Ha MOTY4YE€HHBIN pe3ylbTart.

3aganus B TecToBOM (hopme (TeKyIHil KOHTPOJIb)
®parmenT Kk TeMe «M3mepenust u ux norpemHoctu. Kinaccndpukanus norpemnocrein»
1. Iloepewnocmu uzmepenus:
O clly4ailHbIe
O YaCTHBIC
O rpyOsble
O CUCTeMaTHYECKHE
BPEMEHHBIE
2. Cnyuatinvle owubKY — 3MO OUWUOKIU:
O KOTOpBIE OCTAIOTCA HEW3MEHHBIMU WA 3aKOHOMEPHO M3MEHSIOIIHUECS B MPOIIECCE U3MEpe-
HUS
0O KOTOPBIE HOCST CTATUCTUUECKU, BEPOSITHOCTHBINA XapaKkTep
O BO3HUKAKOUIME IPU HAPYLICHUH YCIIOBUN U3MEPEHUS
3. Cucmemamuueckue owudKYU — 3mMmo OUUOKU:
O KOTOpBIE OCTAIOTCS HEM3MEHHBIMU WJIM 3aKOHOMEPHO M3MEHSIOLIUECS B IPOLIECCE U3MEPE-
HUS
O KOTOPBIE HOCAT CTATUCTUUECKUN, BEPOSITHOCTHBINA XapakTep
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O BO3HUKAIOIIKE MTPH HAPYIICHUH YCIOBUN U3MEPEHUS

4. [Ipomaxu — smo:

O pe3yabTaThl, IOJYyYSHHBIE TIPU MOJIOMKE Tpudopa

O pe3yJabTaThl, B KOTOPBIX OTKJIOHEHHUS OT UCTHUHHBIX 3HAYEHUH MPOUCXOIUT 32 CUET Pa3HOCTU
BO BJIQ)KHOCTHU WJIN TEMIIEPAType OKPYKAIOMIEH cpeibl

O pe3yibTaThbl, MOJyYEHHBIE MPU MOTPEIIHOCTH HW3TOTOBJIEHHUS 000pynoBaHUs (MPUOOpHBIE
OLIMOKM) WK I'PalyUpOBKH CaMOil MepbI

5. Xapaxmepucmuixu mourocmu usmepeHuii.

O CXOJIMMOCTh

O BOCHPOU3BOAUMOCTh

O TOYHOCTb

O IpaBWIBHOCTh

O aJIeKBaTHOCTh

6. Cxooumocmov ompasicaem:

0 OJIM30CTh APYT K IPYTY PE3yIbTaTOB H3MEPEHHIA, BHIITOTHIEMBIX B OJIMHAKOBBIX YCIOBHIX

0 GJIM30CTh APYT K APYTY Pe3yabTaTOB U3MEPEHUMN, BBITIOTHAEMBIX B Pa3HBIX YCIOBUAX

0 6JIM30CTh APYT K APYTY PE3yIbTAaTOB U3MEPEHUM, BBIITOJHEHHBIX PAa3HBIMU JIIOJIbMHU

7. I[locpewrnocms annpoxkcumayuy OMHOCAMCA K ... OUUOKAM.

O CHCTEMAaTUYECKHM

O CciIy4yalHbIM

O TpyOBIM

8. UncmpymenmanvHas nocpeutHocms OMHOCAMCA K ... OUUOKAM:

O CUCTEeMAaTUYECKUM

O clly4yalHbIM

O TpyOBIM

9. Cucmemamuueckue nozpewHocmu.

0 KOHCTPYKIIMOHHBIE

O anmpoKCHUMAaIuu

O cTapeHwHs

O HOJKIIOYEHUs

O UHCTPYMEHTaIbHBIC

O BIUSHUS OKPYXKAIoUIeil cpepl

O CTaxOCTUYECKHE

10. Cmoxacmuueckas noepewinocmeti OMHOCAMCA K ... OWUOKAM:

O CHCTEMAaTUYECKIM

O ciIy4yalHbIM

O TpyOBIM

11. Koncmpykyuonuas noepeuHocms OMHOCAMCA K ... OUUOKAM.

O CUCTEeMAaTUYECKUM

O CIy4alHbIM

O TpyOBIM

12. Memoo, ucnonv3zyemwiii 0151 onpeodenerus nPpomMaxos npu esloopke om 3 00 8:

0 Q-kputepuit

O TOBEPUTEILHBIA HHTEPBAI

O HAaMMEHBIINX KBAJIPATOB

13. Owubku, onpeodensiemvle 008epUMeEnbHLIM UHMEPBATOM.

O CHCTEMAaTHYECKIM

O clIy4yalHbIM

O TpyOBIM

14. Owubku, onpeodensemovie no Q-kpumepuio:

O CHCTEMaTUYeCKUM

O CIy4alHbIM
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O TpyOBIM

15. Yucno cmeneneii c6o600wl:

ok=n-2
on
ok=n-1

7.4. CooTBeTCTBHE IKAJbI OLICHOK W YPOBHEe# c()OPpMHPOBAHHBIX KOMIIETEHIIHIT

YposeHs chopmu-
POBaHHBIX KOMITE-
TEHIIUH

OreHka

IlosicHeHns

Bricokuii

3aureHo

TeopeTrnueckoe cojep)kaHHe Kypca OCBOEHO MOJTHOCTBIO, BCE
MPeyCMOTPEHHBIE IPOrpaMMoOi OOy4eHHs ydeOHbIe 3aJaHus
BBITIOJTHCHBI.

OOyJaromuiicss JeMOHCTPUPYET TOTOBHOCTh CaMOCTOSITEIBHO
MPOBO/IUTH KOJIIMYECTBEHHBIE PACUETHI ISl OMUCAHHA XHMHYeE-
CKUX peaKHI/Iﬁ 1 BBISIBIICHUSA 3aKOHOMCpHOCTeI\/'I, MMPOUCXOAAIINX
B TEXHOJIOTHYECKUX TMPOIECCaX M OKPYXKAIIEM MHPE; CIHOCO-
0€H CaMOCTOATENPHO YUYUTHIBATH COBPEMEHHBIC TEHACHIIUU pa3-
BUTHUSl TEXHUKH M TEXHOJOTHH B 00JacTH TeXHOC(epHOU Oe3-
OIMMaCHOCTU U IJIAHUPOBATH SKCIICPHUMCHT, IPOBOANTL HAYYHBIC
WCCIIEIOBAHNASA M CTaTHUCTUYECKYI0 0OpabOTKy TOIy4YeHHBIX
SKCIIEPUMEHTABHBIX JTaHHBIX MPU PEIICHUH 3a7ad Ipodeccro-
HaJILHOM JIESITEIbHOCTH

bazoBrlit

3auTreHo

Teoperndeckoe conepikaHHe Kypca OCBOCHO ITOJHOCTBIO, BCE
HPEIyCMOTPEHHBIC HPOrpaMMoil oOydeHHs1 yueOHbIC 3aIaHHs
BBITIOJIHEHBI C HE3HAYMTEIIbHBIMU 3aMCUYaHHSAMH.

OO0y4arouuicst JeMOHCTPUPYET TOTOBHOCTh MPOBOIMTH KOJIH-
YECTBEHHBIC PACYETHI Ul OMHMCAHUS XMUMHYCCKHX PEaKIHi U
BBISIBJICHHSI 3aKOHOMEPHOCTEH, MPOUCXOIAIIMX B TEXHOJIOTHYe-
CKHUX TPOIIECCaX U OKPYXKAIIIEM MHUpE; CHOCOOCH YYUTHIBATH
COBPEMEHHBIC TCHJICHIMU PAa3BUTUSI TEXHUKH M TEXHOJIOTHH B
obnactu TexHOc(hepHO# Oe30MaCHOCTH M IUIAHUPOBATh JKCIIE-
PHMEHT, TPOBO/INTH HAYYHbBIC UCCICIOBAHUS M CTATHCTHYECKYIO
00paboOTKy MOTYYEHHBIX SKCIEPUMEHTABHBIX JaHHBIX MPH pe-
IICHUH 3a/1a4 MPO(eCCHOHATbHON JIeSITEIbHOCTH.

IToporossiii

3aureHo

Teopernueckoe conepkaHue Kypca OCBOGHO YAaCTHYHO, OOJIb-
HIMHCTBO TPEIyCMOTPEHHBIX MPOTPaMMON O0y4eHUs] yueOHBIX
3aJ[aHUi BBINIOJIHEHO, B HUX HMEIOTCS OIIUOKH.

OOyuaromuiicsi 1éMOHCTPUPYET TOTOBHOCTH NPOBOJIUTH KOJIH-
YECTBCHHBIC paC'-IéTBI JJIA OIMUCAaHUA XUMHUYCCKUX peaKHI/Iﬁ u
BBISIBJICHUA 3aKOHOMepHOCTeI7[, IMPOUCXOJAIINX B TCXHOJOTHUYC-
CKHUX IIPOLIECCAX M OKPYXKAIOIIEM MHUPE; CIOCOOEH MOJA PyKo-
BOACTBOM YUYHUTBIBATH COBPEMCHHLIC TCHACHIIUN Pa3BUTHUA TCX-
HUKHU W TEXHOIIOTHH B 00JacTh TexHoc(hepHoi 0e301acHOCTH U
TUTaHUPOBATH SKCIIEPUMEHT, IPOBOIUTH HAYYHbIE UCCIIEIOBAHUS
U CTaTHCTUYECKYIO OOpalOOTKYy IMOJYYEHHBIX 3KCIEPUMEHTAb-
HBIX JIAaHHBIX MPH pEIICHUN 33724 MPOPECCUOHATBHON JEsITENb-
HOCTH.

Huskuit

He 3aureno

Teopernueckoe coaepkaHue Kypca HE OCBOCHO, OOJBIIMHCTBO
NPEAYCMOTPEHHBIX MPOrpaMMOi 00ydeHus yueOHBIX 3aJaHui
JIM00 HE BBIMOJIHEHBI, JIUOO COAEPIKaT rpyOble OIIMOKHU; A0MOJI-
HUTEJbHAs CaMOCTOSITEIbHAS paboTa HajJ MaTepHajoM HE MpH-
Bela K KaKOMY-THOO 3HAYMTEIbHOMY IIOBBILICHUIO KadecTBa
BBITIOJTHCHUS YI€OHBIX 3a/TaHUN.

OOyyaromuiics He cmocOOeH MPOBOANTH KOJIMYECTBEHHbIE pac-
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VYposeHns chopmu-
POBaHHBIX KOMITE- OmueHka [MosicHeHus
TEHIUH

YETHI JJIS1 OTMCAHUS XUMHYCCKHX PEaKIUil U BBIABISTH 3aKOHO-
MEpPHOCTH, MPOUCXOJSIINE B TEXHOJIOTHYECKUX IMporeccax U
OKpPYKarollleM MUPE; HE TOTOB YYUTHIBATH COBPEMCHHBIC TCH-
JICHITMM Pa3BUTHsI TEXHUKH W TEXHOJOTMH B 00JIACTU TEXHO-
cthepHOit 0€30MMaCHOCTH M TUIAHHPOBATH IKCIIEPUMEHT, MTPOBO-
JIUTh HAyYHBIC WCCIICJOBAaHUS U CTAaTHCTUYECKYI0 00paboOTKy
MOJTyYEHHBIX SKCIIEPUMEHTAIBHBIX; HE CIIOCOOCH pemaTh I0-
CTaBIJICHHbIC UH)KEHEPHBIE 33]]a91

8. MeToauyeckue yKa3zaHus JIsl CAMOCTOSITEIbHOM PadoThl 00y4ar0IMXCS

CamocrosTenbHas paboTa CrocOOCTBYET 3aKPEIJICHHIO HABBIKOB Pa0OTHI C YYEOHOH H
HAyYHOU JIUTEPATYPOU, OCMBICICHUIO U 3aKPEIICHUIO TEOPETHYECKOTO MaTepralia o YMEHUIO
pacCUYMTHIBATh MAaTEPUAIBHBIN OanaHC, MPOW3BOIUTH MPOTHO3HMPOBAHUE NMPOTCKAHUS XHUMHYeC-
CKHX PEaKIil, IIaHUPOBATh FKCIIEPUMEHT U 00paldaThIBaTh pe3yabTaThl TEOPETUUECKOIO U KC-
NEPUMEHTAIBHOTO aHAIHM3a

CamocTosTenpHas paboTa BBIMOJIHICTCS BO BHEAYIUTOPHOE (ayAMTOPHOE) BpeMs 110 3a-
JAHUIO ¥ TIPU METOJMYECKOM PYKOBOJICTBE IpEIojaBaTelisi, HO 0e3 ero HernocpeJCTBEHHOTO
yuactusi (IPH YaCTUYHOM HEMOCPEICTBEHHOM YYAaCTHUU IPEINOJIaBaTeNsl, OCTABJISIONICM BEAY-
IIYIO POJIb B KOHTPOJIE 332 paOOTON CTY/ICHTOB).

Dopmbl camocmosmenvrou pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKITIOYAIOT B CEOsI:

— 3HAKOMCTBO, U3yYEHHE U CHCTEMAaTU3allMI0 HOPMAaTUBHBIX JTOKYMEHTOB B 00JIacTH 3a-
HIUTHI aTMOCQEPhI: 3aKOHOB, MMOCTAHOBIIEHUH, YKa30B, HOPMAaTUBHO-UHCTPYKIIMOHHBIX U CIIpa-
BOYHBIX MAaTEPHAJIOB C HCIIOJIB30BAaHHEM WH()OPMAIIMOHHO-TIOMCKOBBIX crucTeM «KOHCYIbTaHT
[Tmocy, «"apanTy, rmobanbHoOl cetn «MHTEpHETY.

— H3yueHHe y4eOHO, HaydHOW 1 METOANYECKON JINTepaTyphl, MaTEpHUAIOB IEPUOANYECKUX
U3/1aHUH C TPUBJICYEHUEM 3JIEKTPOHHBIX CPE/ICTB OPUIIMATBHOM, CTATUCTUYECKOH, IEPUOIMUECKON 1
Hay4HOU MH(OpMaIUu.

B nponecce nzydeHnus AucuuIiInHbl «CTEXHOMETPUUECKUE PACUETHI M OCHOBBI HAyUHBIX
UCCIIEIOBAHUIN» OCHOBHBIMU 8UOAMU CAMOCMOAMENbHOU paOOMbl SIBISIFOTCSL:

— TMOJrOTOBKA K ayJJUTOPHBIM 3aHATUAM (JIEKIMAM, Ja0OPATOPHBIM U NPAKTUYECKUM 3a-
HSATHSIM) ¥ BBITIOJIHEHUE COOTBETCTBYIOIIUX 3a/1aHUH;

— caMocTosTeNnbHas paboTa Ha/l OTJEIbHBIMU TEMaMH Y4€OHOM TUCIUILUINHBI B COOTBET-
CTBUU C Y4eOHO-TEMaTUUYECKUM ILJIAHOM;

— BBIIIOJIHEHUE TECTOBBIX 3aJaHU;

— TIOATOTOBKA K 3a4ETy.

Beinonnenune npakmuueckux pabom SBISETCS YacThIO CaMOCTOATENbHOM paboThl Oaka-
JaBpa U mperycMaTpUBaeT HHANBUIYATbHYIO pa00Ty 00yJaromerocs ¢ yaeoOHo, TEXHUIECKOM U
CIIPaBOYHOM JINTEPATYPO MO COOTBETCTBYIOIIUM TEMaM MPAKTUYECKUX 3aHATHH. Llenbro mpak-
TUYECKOU paboOThl — 3aKperieHne MPaKTUYECKUX HAaBBIKOB 10 pacuéTy MaTepHallbHbIX 0alaHCOB
U NPOTHO3UPOBAHUE IMPOTEKAHUS XHMUYECKUX PEAKIMM, MPOUCXOASIIUX B TEXHOJOTMYECKHX
mpoleccax U okpy»karouieM mupe. OOyuaronuiicss BEIIOTHAET 3aaHue no Bapuanty. Homep Ba-
pHaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYAECHTA B CIIUCKE IPYIIIIHI.

PykxoBoauTens U3 4ucia mnpenojanaTeneil kadeapsl OCyIIECTBISIET TEKYIee PYKOBOJICTBO,
KOTOpPO€ BKJIIOUAET: CUCTEMATUYECKUE KOHCYJIbTALIMM C LIEJIBI0 OKa3aHUS OPraHU3alMOHHOU U
HayYHO-METOIMYECKOM MOMOIIM OakanaBpy; KOHTPOJb HaJ BBIIOJHEHUEM PabOThl B YCTaHOB-
JICHHBIE CPOKH; TIPOBEPKY COJIepKaHUs U 0(hOpMIICHHUS 3aBEPIICHHOI paboThI.

[TpakTrueckast paboTa BBIMOIHIETCS 00yYaIOUIUMCS CAMOCTOSITENIBHO U MPECTABISETCS K
IIPOBEPKE NPENOAABATENIO A0 Havaja 9K3aMEHAI[MOHHOM CECCUN.
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Pabora nomkHa ObITH akKypaTHO O(hOpMIIEHA B IIEYaTHOM WJIM MMCBMEHHOM BHJIE, yJ00HA
JUIS TIPOBEPKHM U XpaHEHHUs. 3alura padoThl MOKET HOCUTh KaK MHIUBUAYAJIbHBIN, Tak U IyO-
JIMYHBIA XapaxkTep.

Jlabopamopuvie 3anamus — 3T0 akTUBHas (opma yueOHOro mpouecca, rae odydarormuiics
3HAKOMUTCSI C METO/IaMH IUIAaHUPOBAHUS SKCIIEPUMEHTA, IPECTABIICHHS ITOJyYEHHBIX PE3YIbTaTOB U
X 00pabOTKU C MPUMEHEHUEM METOI0B MAaTeMaTHUeCKO cTatucTUKU. Ocob00e BHUMAaHUE Y/IEJIeHO
OLICHKE OCHOBHBIX CTaTHCTHYECKUX IAapaMeTPOB BHIOOPKU M OLICHKE JOCTOBEPHOCTH MOTYYEHHBIX
9KCIIEPUMEHTAIBHBIX JaHHBIX.

Ilepen Hauaiom pabOTHI CTYAEHT ONPAIIMBAETCS 10 TEOPETUUECKOM YacTu paboThl — IPOXO-
JIUT OIIPOC, Ha KOTOPOM IpernojaBaTelb IMPOBEPSET €ro TEOPETUUECKYI0 «I10JKOBAaHHOCTh (LIENb
paboThI, OCHOBBI UCIOJIb3YEMOI'0 aHAIUTHYECKOIO METO/1a AaHAIN3a, KOHTPOJIbHBIE BOIIPOCHI U T.I1.).
Conepkanue  J1abOpaTOpHOW  pabOTHI, IEpEYeHb 33/1aBAEMbIX  KOHTPOJIBHBIX  BOIIPOCOB
YCTaHABIMBAIOTCS TPETIOJaBaTeIeM JI0 Ha4aJla BBITOJHEHHS paOOTHI.

Bompockl 3agatoTcst  KaxIoMy CTYZAEHTY MHAuBHIyaibHble. OOydaromemycst Jaercs
JIONIOJTHUTENIbHOE BpeMsl (OIpOC CAAETCS 3aHOBO), €CJIM OH HE MOYKET OTBETUTb Ha TPU 3aJaHHBIX
emy Bonpoca. ITocre 1ByxX HeyqayHbIX HOMBITOK MPONTH ONpoC — OOYYarOUIMICS K BBIINOJHEHHIO
n1a00opaTOpHOI pabOTHI HE JOMYCKAETCSI.

Ilo wurtoram BbINOMHEHMs J1IA0OpPAaTOpPHON pabOTHl KaxIblil oOydaroumiics opopmiseT
VHMBHyaIbHBIN OTYET, KOTOPBIM 3aIlMIIACT IIperoaasarTeinto. Ilpy 3ammre yqauTeiBacTcs Ka4ecTBO
oopmieHust oryera (HaJM4YMe LENIH, 33/1a4, METOAMKU IPOBEIEHUs HKCIIEPUMEHTa, pPacyeToB,
BBIBOJIOB), IIPAaBUIILHOCTH 00PaOOTKH MOTYYEHHBIX PE3YJIbTATOB U IPAMOTHOCTD BBIBOZIOB.

Tecmoevie 3a0anus PAaCCUATAHbl HAa CAMOCTOSITENIBHYIO paboTy O€3 MCHOJIb30BaHUs
BCIIOMOTI'aTeJIbHBIX MaTepUaIoB. To ecTh MpH UX BBIIOJIHEHUH HE CIIENYET N0JIb30BaThCsl yueOHON U
JPYTUMH BUIAMU JIATEPATYPBI.

Jlnst BBINOJIHEHUSI TECTOBOTO 3af[aHUsl, MPEXKIE BCEro, CIEAYET BHUMATEIbHO NPOYUTAThH
IIOCTaBJIECHHBIA Bomnpoc. [locie o3HakoMIIEHHMs C BONPOCOM CIENyeT NMPUCTYNaTh K MPOYTEHHIO
npeajgaraéMplX BapHaHTOB oTBeTa. HeoOxoauMo MmpouuTarh BCE BapuaHThl U B KAa4eCTBE OTBETA
cretyeT BeIOpaTh nHeKe (1ndpoBoe 0603HaYEHHE), COOTBETCTBYIOIINI IPAaBUIIBHOMY OTBETY.

Ha BbimosnHeHue Tecta OTBOAUTCS OrpaHudyeHHoe Bpems. OHO MOXKET BapbUpOBaThCs B
3aBUCUMOCTH OT YPOBHS TECTHUPYEMBIX, CIOXKHOCTM U oObema Tecta. Kak mpaBmio, Bpems
BBIIIOJTHEHUS TECTOBOT'O 3aJJaHus onpeensercs u3 pacyera 60 ceKyH/1 Ha OJJH BOIIPOC.

ConeprxaHue TECTOB IO JTUCIMITIIMHE OPUEHTUPOBAHO Ha MOJrOTOBKY OakaiaBpoOB IO OC-
HOBHBIM BOIIPOCaM Kypca. YpOBEHb BBIIIOJIHEHUS! TECTa MO3BOJIAET MPENOJaBaTeNIsIM CYJIUTh O
XOJIe CaMOCTOSITEIbHON pabOThl 0aKaTaBpOB B MEKCECCHOHHBIN MEpUOJ U O CTENIEHU UX MOJro-
TOBKH K 3a4€Ty.

9. Hepeqeﬂb l/lH(l)OpMaIII/lOHHl)IX TeXHOHOFHﬁ, HCI0JIB3YEMBIX IIPH OCYINECTBJICHUU
06pa303aTe.m>Hor0 nmpouecca 1nmo TMCumMIlInHe

Jis ycnemHoro OBJIaZieHUs JUCUMIUIMHOW HCIONB3YIOTCS clenyromue uHpopMalu-
OHHbIE TEXHOJIOTUU O0yUEHUSI:

* [IpU NPOBEACHMM JIEKUUN HCIOJIB3YIOTCSA IPE3EHTAlMM MaTepuaiga B IPOrpaMMe
Microsoft Office (PowerPoint), Bbixom Ha mnpodecCHOHATbHBIC CANTBI, HCIOIb30BAHHE
BUJICOMATEPHUAIIOB PA3JIMYHbIX UHTEPHET-PECYPCOB.

* [paKTUYECKHE 3aHATHS [0 NUCLUUIUIMHE TPOBOIATCS B YUeOHOM ayAUTOPUH.

* Jj1abOpaTopHbIE 3aHATHUA 1O JUCHMIUIMHE TPOBOAATCA B CHEHHMATM3UPOBAHHOM
yueOHOIl ayuTopuu — 1a00paTOpUH MPOMBIIICHHOMN SKOJIOTHH.

JIaGopaTopHble 3aHATHUS 110 AUCLUILIMHE IPOBOIATCS C UCIOJIb30BAHUE PA3IMUYHOIO Ja-
6oparopHoro obopynoBanus. Ha 3aHsTum oOydwaromuiicss ydarcsi IUIaHUPOBATh SKCIEPUMEHT,
0o0pabaTbIBaTh MOJy4YE€HHBIE IaHHBIE, BBISIBIATH TPyObIe OIMOKHU U MPEACTABIATh KOHEUHBIE pe-
3yJIbTaTHI.
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[IpakTudeckue 3aHATUS MO3BOJISIIOT 0TPabOTaTh HABBIKK MOJI0Opa PEareHTOB, BBHIYHCIIC-
HUS UX KOJIMYECTBA, BBIOOpA YCIOBHU MPOBEICHHUS XUMUYECKUX MPOIIECCOB, OA3UPYIOMUXCS HA
OCHOBHBIX 3aKOHaX XUMUH. J[ampHElIIas BO3SMOXKHOCTh HCIIOIB30BAHMS ATHX 3HAHUN B TIpodhec-
CHOHAJIBHOM JIEATEIFHOCTH C MPUMEHEHUEM METOJIOB MaTeMaTHYECKOTO aHaIHM3a U MOJCIUpPO-
BaHUsI, TCOPECTHUECKOTO M IKCIIEPUMEHTAIBHOTO MCCIIEIOBAHUS.

Ha 3aHATHAX MCHONB3YIOTCS TPaAUIIMOHHBIE WH(POPMATUBHO-PA3BUBAIOIINE TEXHOJIOTHU
00y4YeHUs ¢ YIETOM PA3IMYHOTO COYETAHUS MACCUBHBIX POpM (JIEKIHS, JIaOOpaTOPHBIC 3aHSITHE,
KOHCYJIbTAIIHsI, CAMOCTOSITEIbHASI pab0Ta) U PEMPOIYKTUBHBIX METOJIOB O0Y4YeHHUs (ITOBECTBOBA-
TENbHOE M3JIOKEHUE yuyeOHOW MHpOpManuu, 00BICHUTEIBHO-MILTIOCTPATUBHOE H3JI0XKEHHE) U
pPacyYETHO-TIPAKTHYECKUX METO/I0B O0YUCHUSI.

YHuBepcuter 00eCredeH HEOOXOIUMBIM KOMILJICKTOM JIUIIEH3MOHHOTO MPOrPaMMHOTO
obecrieueHus:

®  CeMeliCTBO KOMMEPYECKHX OINEPaMOHHBIX CUCTeM cemeiicTBa Microsoft Windows;

e oducHsbIi maket npwioxeHuit Microsoft Office;

e [porpamMMHas CHCTeMa JJisi OOHAPYKCHHUSI TEKCTOBBIX 3aUMCTBOBAaHHH B YYCOHBIX U
HAYYHBIX paboTax «AHTUIIaruat.BY3».

10. Onucanune MaTepuaIbHO-TeXHHYECKOH 0a3bl, HEOOX0AUMOIi 1JI1 OCylIeCTBJIEHHUS
00pa3oBaTeILHOIO NMpoIecca Mo TUCHUILINHE

Peanuzarus yaeOHOrO mporecca OCymecTBISETCS B CICIUAIBHBIX YICOHBIX ayAUTOPHUIX
YHUBEPCHUTETA JJIS MPOBEICHUS 3aHATUH JIGKIUOHHOTO THIIA, MPAKTUYECKUX M JTa0OPaTOPHBIX
3aHHTHfI, I'pylnioBbIX U MHIWBHUAYaJIbHBIX KOHCYJIBTaIIHﬁ, TCKYHICIO KOHTPOJIA M IIPOMEKYTOY-
HOH arrecTanuu. Bce aynTopun yKOMIIJIEKTOBAHBI CIICIIMATN3UPOBAHHONW MEOCIIBIO U TEXHHY e-
CKMMH CPEJCTBAMHU OOYYCHHS, CIIY)KAIMMHM JUIS MPEACTaBICHUs ydeOHOH HH(pOpMaluH 00JIb-
moit aynuropuu. [Ipu HeoOX0AMMOCTH 00yUarOIMMCS MTPEJIaraloTcss HAOOPBI IEMOHCTPAI[OH-
HOTO 00OpYyIOBaHUS M Y4eOHO-HATJISIIHBIX TOCOOHA, 00ECTIeYMBAIOIINE TEMATHUECKUE HILTIO-
CTpalHH.

CamocTosTenbHas paboTa 00yJaromMXcsl BHIIOIHAETCS B CHIEUAIN3UPOBAHHON ayIUTO-
puM, KoTopas o0opyJoBaHa yueOHOIl MeOenbio, KOMIBIOTEPHOM TEXHHKONH C BO3MOXKHOCTBIO
noAKIIoUeHus K ceTu «MHTepHeT» U 00ecTieueHreM JJOCTYIA B AJIEKTPOHHYIO HH(OPMAIMOHHO-
oOpa3zoBatenbuyto cpeny YIJITY.

EcTth nmomenienue A XpaHeHUus U NPOPHIAKTUYECKOTO 00CTyKUBaHUS yueOHOro 000-
PYAOBaHMUSL.

TpebGoBaHus K ayTIUTOPUAM

HanmeHoBaHMe crieuaibHbIX IOMEILECHUN OCHAIIEHHOCTh CIEIUAIBHBIX TIOMENCHUN
U TIOMENEHUH AJIS1 CAMOCTOSITETIbHOM paboThI Y TIOMEIEHUH IJIs1 CAaMOCTOATENbHON PabOTHI
HOMGH.[CHI/IG JJI JICKIMMOHHBIX U ITpaK- Ctomabl u CTYJIbA, pa60qee MCCTO, OCHAIIICHO

TUYECKHUX 3aHSATHH, TPYNIOBBIX U HHAW- | KOMIIBIOTEPOM C BBIXOJIOM B CeTh IHTEpHET 1
BUyaJbHBIX KOHCYIbTAIIUNA, TEKYIIEH U | AIEKTPOHHYIO0 HH(DOPMAIIMOHHYIO 00pa3oBa-
MIPOMEXKYTOUHOM aTTecTaluy. TEJIbHYIO CPENly, a TAaKXKe: SKpaH, IPOEKTOop,
MapKepHas J0CKa, 2 CTeJUIaXka JUIsl KHUT,
CTEHJ1 OXpaHbl TPy/a U TEXHUKH O€30MacHO-

CTH.
[Tomermenus Ay 1abOpaTOpHBIX 3aHA- | YueOHas nmabopartopus (JlabopaTopus mpo-
TUH MBIIIJIEHHON 3KOJIOTHUH) OCHAIlleHHas Jabopa-

TOPHBIMH CTOJIAMH H CTYJIBSIMH, CIIETYIOIIAM
o0opynoBanuem: noHomepsl pH-Okcnept — 3
mit., cnekrpoporomerp [19-5300B, poToxo-
nopumetp KOK-2, Becsl aHanuTuyeckue — 2
IIT., CTEH/I-BCTPSXUBATEINb, CYIIAIHHBIN
mkad, neHTpudyra gsadopaTopHas, 1abopa-
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HanmeHoBaHue crieliuaJbHBIX MOMEIIECHUH
Y TIOMETICHUH JIsI CAMOCTOSTEILHOU PabOThI

OCHAaIIEHHOCTb CIIeUHaIbHBIX TOMEIICHU
¥ IOMEIIEHUH JIJISI CAMOCTOATEILHOU PabOThI

TOPHBIC PUCTABHBIC CTOJIBI — 2 TIIT., BBITSK-
HbIe mKapbl — 2 MIT.

[Tomerienus 1151 CaMOCTOATENIBHOM pa-
0OTEI

Crounbl, cTynbs, 9KpaH, npoektop. Paboune

MeCTa CTYJI€HTOB OCHAIICHbI KOMIIBIOTEpAMU
C BBIXOJIOM B ceTb VIHTEpHET U 3JIEKTPOHHYIO
MH(POPMALIMOHHYIO 00pa30BaTEIbHYIO CPEAy.

[Tomernenune uist XpaHeHHS U TIPOPH-
JAKTHYECKOTO OOCITY>)KUBAaHUS Y4eOHOTO
000pyTOBaHUS

PacxomHbie MaTepHabl 1JIsl peMOHTA U 00-
CITY’)KMBaHUS TEXHUKHA. MecTa 111 XpaHeHUs
000pyTOBaHUS

24




