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1. O01mme moJ10KeHU S

JuctuuimHa «CTexnoMeTpuyeckne pacyeTbl U OCHOBbI HAYYHBIX MCCJIEI0BAHUID)
OTHOCHUTCS K 003aTeIbHBIM JUCIUILIMHAM 0JI0oKa 1 yueOHOro miaHa, BXOSIIEro B COCTaB 00pa-
30BaTenpHONM mporpammbl Beiciiero ooOpaszoBanust 20.03.01 - Texnochepnas 06e30macHOCTD
(mpoduits - MHxkeHepHast 3alluTa OKPYKarOIIeH Cpejibl).

HopMmaTtuBHO-MeTonueckoi 6a3zoit st pa3paboTku padoueit mporpamMmbl yaeOHOM Tuc-
IUIUTMHBI «CTEXHOMETPUUECKHUE PACUeThl U OCHOBBI HAYUHBIX UCCIIEIOBAHUI» SABIISIOTCA:

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

o Tlopsimok opraHu3anyl U OCYIIECTBICHUsI 00pa30BaTEIbHOM JEATENFHOCTH 1O 00pa-
30BaTeJIbHBIM MIPOrpaMMaM BBICIIETO0 00pa3oBaHuUA - MporpaMMamM OakajaBpuara, mporpaMmmam
CHelHaInTeTa, MPOrpaMMaM MarucTpaTyphl, YTBEpKICHHBIN NpukazoM MuHoOpHayku Poccun
o1 06.04.2021 r. Ne245;

o [IIpukaz MunucrepcrBa Tpyna ¥ couuanbHOM 3amuThl Poccuiickon denepanuu ot
28.12.2015 r. Ne 11571 «O06 yTBepx)aeHUU NMpodecCHOHAIBHOTO cTaHAapTa - Crenuaiuct B 00-
JacTu pa3pabOTKHU, COIPOBOXKIECHUS U UHTETPAllMd TEXHOJIOTMYECKHUX IIPOLIECCOB U ITPOU3BOJICTB
B 007aCTH OMOTEXHUYECKUX CHUCTEM U TEXHOJIOTHII»;

o [IIpuka3 MunucrepcrBa Tpyna u couuanbHOM 3amuTel Poccuiickoit ®Penepannuu ot
07.09.2020 1. Ne 5691 «O0 yTBepkaeHHH MPOPECCUOHANBHOrO cTaHaapTa - CHenuasucT Mo
HKOJIOTHYECKOM Oe30MacHOCTH (B POMBIIIIIICHHOCTH )»;

o @enepalbHBIN FOCYAapCTBEHHBIN 00pa30BaTeIbHbIA CTAHIAPT BBHICIIETO 00pa30BaHUS
(®T'OC BO) no namnpasnenuto noarotoBku 20.03.01 «TexunocdepHas 6e30macHOCTbY (YPOBEHb
OakanaBpuaT), YTBEp>KICHHBIN MpuKazoM MunucrepcTBa oOpa3oBanus U Hayku PO Ne 680 ot
25.05.2020 1

e VYyeOHbIe TUIaHBI 00pa30BaTEIHHON MPOTPAMMbI BBICILIETO 00pa30BaHUS HANIPABICHUS
20.03.01 — TexnocdepHnas 6e3omacHOCTh (Mpoduis — MHKEeHepHAs 3aluTa OKpYyKaroleh cpe-
IIbl), TIOATOTOBKH OakanxaBpOB IO OYHOM, OYHO-3a0YHOM W 3a04HON dopMam 00y4deHHs, 0/100-
pennbiit YuenbiM coetoM YIJITY (mporokon Ne3 ot 16.03.2023) u yTBep>KIE€HHBIN PEKTOPOM
YTJITY (16.03.2023).

OoOyuenune no obOpazoBarensHOi mporpamme 20.03.01 - TexHocdepnas 6e30mMacHOCTh
(mpocuis - MIHKeHepHast 3aliUTa OKpY>KaloIIel Cpeibl) OCYIIECTBISIETCS Ha PYCCKOM SI3bIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHUsI N0 TUCHMIIJIMHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH Pe3yJIbTAaTaMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrpaMMblI

[InanupyeMbIMH pe3ylbTaTaMu OOy4YEHHS MO JUCHUIUIMHE SIBJSIOTCS 3HAHUS, YMEHMS,
BJIAJICHUSI /UM OMBIT IEATEIbHOCTH, XapaKTePU3YIOIIHE Talbl/ypOBHI (POPMHUPOBAHUS KOMIIE-
TEHIMH U 00ecreunBaroIie JOCTUKEHHUE TIaHUPYEMbIX Pe3yJbTaTOB OCBOEHMSI 00pa30BaTelb-
HOW NTPOrpaMMBI B LIEJIOM.

Heab ocBoeHMs AUCHUILIMHBI — QOPMUPOBAHUE Yy O0YUAOIIUXCSI TPAKTUUECKUX HABbI-
KOB U YMEHHH 110 UCIOJIb30BAaHUIO KOJIMUYECTBEHHBIX PACUETOB JUIsl ONUCAHUS XMMHUYECKUX De-
Ak W BBISIBICHUS 3aKOHOMEPHOCTEW, MPOUCXOJSAIIMX B TEXHOJIOTMYECKUX IIpolieccax U
OKpYXXaloIlleM MHUpPE, B T.4. C IPUMEHEHUEM METOJOB MAaTEMaTHYECKON CTAaTHCTUKH, a TaKkKe
HAyYHOTO MOJX0/Ja K BIOOpY MyTH XUMUYECKUX MPEBPAIICHHU, OCHOBAHHOTO HAa ONTUMAaIbHBIX
3aTparax peareHTOB M YHEPropecypcoB MPU PELIeHUH 3aa4 Mpo(ecCHOHANBHOM IesTeTbHOCTH.

3agaum AUCHUILIMHBI:

— HAY4UTh O0YYarOIUXCs PACCUUTHIBATh MAaTepHANIbHBIN OalaHC U MTPOU3BOAUTH MPOTHO-
3UpOBaHHUE MPOTEKAHUSI XUMUYECKUX peaKUri, MPOUCXOAIINX B TEXHOJIOTHUECKUX Mpoleccax
Y OKPY’KaIOILIEM MUDE;



— Pa3BUTh MPAKTUYECKUE HABBIKU PAOOTHI ¢ XMMHUYECKOW MOCYIOH U mpudopamu, 0co-
OEHHOCTSAMU 00PaOOTKH U MPEACTABICHUS PE3yIbTaTOB TEOPETHUECKOTO U IKCIIEPUMEHTAIBHOTO
aHaJIN3a;

— MO3HAKOMUTH C METOJIaMHU IUIAHUPOBAHMSI, MOJICIMPOBAHUS U MIPOBEJCHUS TeOpeTHye-
CKOI'O U SKCICPUMCHTAJIBHOI'O HCCICAOBaHHA C YUCTOM COBPCMCHHBIX TGHIIGHL[I/Iﬁ Pa3sBUTHA
TEXHHUKHU U TEXHOJIOTUIl B 00J1acTU TeXHOC(EepHOiIl 6e30macHOCTH;

— HAYYUTh OCYIIECTBIATH IMOUCK, XpaHEHHEe W 00pabOTKy HayYHO-TEXHHUYECKOW W Ta-
TEHTHOU MH(OPMAIINH, COCTABIATh U OGOPMIISTH OTYETHI 110 HAYYHO-HCCIIEA0BATEIbCKOM pabo-
T€;

— O3HAKOMHUTH ¢ (hOpMaMu IOPUANYECKON OXpaHbl MHTEIUIEKTYaIbHON COOCTBEHHOCTH.

IIpouecc m3yveHusi TUCHUILVIMHBI HANpPaBJieH HAa (opMupoBaHMe CJAEAYIONIUX 00-
menpodeccuoHaJIbLHbIX U MPO¢eCCHOHAIbHBIX KOMITETEH MM

— OIIK-1 cnocobeH yuuThIBaTh COBPEMEHHBIE TEHACHIIMU PA3BUTUS TEXHUKU U TEXHOJO-
ruil B obnactu TexHochepHOoil 0e30MacHOCTH, U3MEPUTETHLHOW M BBIUHMCIUTEIBHOM TEXHUKH,
UH(POPMALIMOHHBIX TEXHOJIOTUH MPH PELICHWH TUIOBBIX 33/a4 B 00JIACTH MPOQECCHOHATHHOM
JESTEIbHOCTH, CBA3AHHOM C 3allUTON OKpY)KaroIlel cpelpl U obecrieueHueM 0e30MacHOCTH ue-
JIOBEKa,

— IK-1 Cnoco6HOCTh UCIONB30BAaTh MaTeMaTHUeCKue, pu3ndeckue, GPU3NKO-XUMHUUECKHUE
¥ XUMHYECKUE METOIBI JJIS PEIICHUS 33729 TPO(heCcCHOHALHOM IeATETHHOCTH.

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

— OCHOBHbBIE XMMHUYECKHE 3aKOHBI, XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB XMMHYE-
CKUX COEAMHEHUH M METOJbl MX MOJYYEHHs, XapaKTepU3YIOIIUX CBOWCTBA OCHOBHBIX I'a3000-
Pa3HbIX, KUAKUX U TBEPABIX OTXOJIOB U PEArceHTOB JUIsl 00€3BPEKUBAHUSA U yTUIM3ALUU OTXO-
JI0B;

— OCHOBHBIE METO/Ibl INIAHUPOBAHUS U MOJIEIMPOBAHUS JAHHBIX, IOJYYEHHBIX IPU TEO-
PETHYECKOM M IKCIIEPUMEHTAJIbHOM HCCIIENOBAaHUM, MCIOJB30BaTh IOJIYYCHHBIE 3HAHUS IPU
peleHnn 3a1a9 npopecCHOHaIbHOMN eI TETFHOCTH;

— QITOPUTMbI IPUMEHEHHS CTaTUCTUYECKHX METOJIOB aHaju3a B Mpo(ecCHoHaNbHOM ae-
ATEIbHOCTH;

— npaBuiia 0(hOPMIIEHHUS OTUYETOB MO0 HAYYHO-HCCIe10BaTeIbCKON paboTe.

yMeThb:

— FOTOBUTH PacTBOPBI U ONPENEIATh UX KOHIIEHTPALNIO, UCII0JIb30BaTh OCHOBHBIE XUMHU-
YEeCKHUE 3aKOHBI JUIsl TIOHUMAHUSI OKPYXKAIOLIEro MUpa U SIBICHUN TPUPOJIBI;

— 00pabaTbIBaTh pPe3ynbTaThl HAOIIOEHUH M TEOPETUUYECKUX U IKCIEPUMEHTAIbHBIX HC-
CJIEIOBaHMi, B TOM YHCJIe€ ¢ TPUMEHEHUEM METO/I0B MaTEMaTHUECKON CTaTHUCTUKH U C yYETOM
COBPEMEHHBIX TEH/ECHIMH pa3BUTUS TEXHUKU U TEXHOJOTHH B o0nacTu TexHochepHoil Oe3omnac-
HOCTH;

— BBIYHUCIISAITH OCHOBHbBIE CTATUCTUYECKHE ITapaMeTphbl BEIOOPKH, OLIEHUBATh UX JOCTOBEp-
HOCTb, COCTaBJISITh aHAIUTUYECKHE 0030pbI 110 HAYYHO-TEXHUYECKUM Ipodiiemam.

BJIAJETh:

— HaBBbIKAMM B3BEILIMBaHUS, TUTPOBAHUS PACTBOPOB, U3MEPEHUS Pa3INYHbIX (PU3UKO-
XUMHUYECKHUX CBOMCTB BEILECTB;

— HaBBIKAMM pacuera MaTepualbHOIo OallaHca pa3IuYHbIX XUMHUKO-TEXHOJIOTHYECKUX
IPOLIECCOB;

— METOJaMH MaTeMaTH4YeCKOW CTaTUCTUKH B MPOPECCHOHAIBHOMN 1eATEeIbHOCTH, a TAKXKe
METOJJaMH TJIAHUPOBAHHUS HKCIIEPUMEHTA.



3. MecTo AUCHMIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jannas y4yeOHas MUCHMIUIMHA OTHOCUTCS K JUCLUUIUIMHAM O0s3aTeIbHOM YacTh, YTO
o3HayaeT (OpPMHUPOBAHKE B Mpoliecce 00ydeHus: y OakagaBpa OCHOBHBIX 0OIIENpodecCHOoHAIb-
HBIX U IPO(ECCHOHATIBHBIX 3HAHUI U KOMIIETCHIIUK B paMKaxX BEIOPaHHOTO MpOoduIIs.

OcBoeHNe NaHHOM AMCUUIUIMHBI SIBJISETCSI HEOOXOIMMON OCHOBOM AJIsl MMOCIENYIOIEro
uzyuenust qucuuiuine OITOIT u Hanucanus BBIMYCKHON KBaJTH(PHUKAIIMOHHON paboThI.

HepeueHb 06607’16’{146611014{1/06, conymcemeyruwux u obecneuusaemvix ()ucuunfzuH

ObecneunBaronye ConyTcTByIOUINE ObecnieunBacMbIC
Nudopmarnka JlonomHuTEeIbHBIC TIIABEI MATEMATUKHU duzndeckas XUMHUs
XuMus JlonoHUTEIBHBIC TTIABBI (DU3UKH [ToaroroBka K nmpoueaype 3amu-
MaremMaTuka JlonoJsHUTENbHBIE TJIaBbl XUMUU ThI ¥ 3allIMTa BBIITYCKHOW KBAJIM-

Oprannyeckasi XUMHUs (uKanoHHON pabOTHI

AHanuTHueckas XuMus u Gpu3uko-
XMMHWYECKHUE METOJIbI aHAJIN3A

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI AAa0T 00YYaIOLIEMYCsl CUCTEMHOE IIPEICTABICHUE O KOM-
IUIEKCE M3YYaeMBbIX TUCHUIUIMH B cooTBeTcTBUU ¢ ®I'OC BO, uro obecneunBaer Tpedyemblit
TEOPETUYECKUH YPOBEHb M NPAKTUYECKYI HAINPABIECHHOCTb B CHCTEME OOydeHus U Oyayiuei
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 CAMOCTOSATEIBHYI0O PA00Ty 00y4ar0IMXCs

OO61ast TpyI0eMKOCTh JTUCIUATITMHBI

Bcero akageMuyeckux 4acoB
Bupn y4ueOHoi paboThl vz (g v (g OYHO-320YHAas

¢dbopma
KonrakTHasi paboTa ¢ npenogaBaresieM™: 64,25 16,25 34,25
nexuun (J1) 32 4 20
npaktruaeckue 3anstus (113) 16 4 10
nabopaTtopubie paboTs (JIP) 16 8 4
WHBIC BUJIBI KOHTAKTHOW PabOTHI 0,25 0,25 0,25
CamocrosiTesibHasi padoTa 00yYaOIIUXCSH: 43,75 91,75 73,75
U3y4eHHE TEOPETUIECKOTO Kypca 15 40 30
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 25 48 40
KypcoBasi paboTa (KypcoBOil IPOEKT) - - -
MOATOTOBKA K MPOMEXKYTOYHOM aTTeCTAllUU 3,75 3,75 3,75
Buja npoMexyTOYHOM aTTeCTANMU: 3a4yer 3a4yer 3a4yer
OO01mas TPy10eMKOCTh 3/108

*KonTtakTHas paboTa 00ydJaroLIMXCs ¢ MPeroAaBaTesieM, B TOM YHCIe ¢ MPHUMEHEHHEM JUCTaHIIMOHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJOTHH, BKIIOYAET 3aHSATHS JIEKIIMOHHOTO TUTA, W (WJIH) 3aHITHS CEMHUHAPCKOTO THIA, 1ab0paTopHbIe
3aHATHUS, U (MJIM) TPYNIIOBEIE KOHCYJIBbTAIMK, U (MJIM) MHAMBUAYAJIbHYIO pad0Ty 00y4aromerocs ¢ mpenoaaBaTeiem,
a TaK)Ke aTTeCTallMOHHBIE MCHBITAHUS MPOMEXYTO4YHOU aTrrectaruy. KoHTakTHas paboTa MOXKET BKIIOYATH MHBIE
BUJIBl YU4EOHOW JEATEeNbHOCTH, TpelyCMaTpUBAlONIie IPYNIOBYI0 M MHAMBUAYyalbHYI0 paboTy oOydarommxcs c
npenosaBareneM. Yackl KOHTakTHOH paboThl onpexenstorcs IlosokeHneM 00 OpraHM3alM ¥ NPOBEAEHHH KOH-
TaKTHOW paboThI NpH peanu3alyu 00pa3oBaTENbHBIX NMPOrPAMM BBICHIETO 00pa30BaHMs, YTBEPKACHHBIM YUEHBIM
cosetoMm YIJITY or 25 despans 2020 roxa.



5. CoaepixkaHue TUCHHUILVINHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jesaM) ¢ yKa3aHueM
OTBEJCHHOI0 HA HUX KOJINYeCTBA aKaJeMHYeCKHX YacoB

5.1. TpynoeMKoOCTb pa3iejioB JUCHHNIHHBI

o4yHas popma 00yyeHuUs

Bcero
NQ o CaMOCTOHTeJ’ILHaH
HaunmenoBanue pa3aena IMCHUIUIMHBI JI 113 JIP KOHTaKTHOU
/I pabota
paboTsI
1 | Beenenue B kypc «CTexuomer-
PUYECKHE pacdyeThl U OCHOBBI 2 - - 2 2
Hay4YHBIX HCCIIEIOBAaHUI)
2 | Paznmen 1 «CTexuoMeTpuyecKre
A P 16 | 16 | - 32 20
pacyeTb»
3 |p
asnen 2 «OCHOBEI HAyYHBIX HC-
A - i 14 | - | 16 30 18
CIICTOBAHMI»
HToro no pasgenam: 32 | 16 | 16 64 40
IIpomexyTouHAas aTTeCTANMSA 0,25 3,75
Bcero 108
3a04Has popmMa 00y4eHHs
Bcero
No . CamocTosTenbHast
HaunmeHnoBaHnue pazgena IUCHUILIUHbI JI 113 JIP KOHTaKTHOM
/I paboTa
padoThI
1 | Beenenue B kypc «CTexuomMeTpu-
YECKHUE PacyeThl M OCHOBBI HayU- 0,5 - - 0,5 8
HBIX UCCIIEIOBAHUI
2 | Pazgen 1 «CrexuoMeTpuiecKue
A p 2 | 4 | - 6 40
pacyeTb»
3 | Pasgen 2 «OcHOBBI HAYYHBIX HC-
A Ny i 15| - | 8 9,5 40
CIICIOBAHUI
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 «CTexuomer-
pHYECKHE PacueThl U OCHOBBI 2 - - 2 4
HAYYHBIX UCCIIETOBAHMI»

2 | Pazgen 1 «CTexnuoMeTpuiecKkue

8 | 10 - 18 30
pacyeTs»
3 -
Pasznen 2 (((BCHOBBI Hay4HBIX HC 10 ) 4 14 36
CJIeZIOBAaHUI»
Hroro no paznenam: 20 | 10 | 4 34 64
IIpomexyTOoYHAs ATTECTANMSA 0,25 3,75
Bcero 108




5.2. Conep:xkanue 3aHATHI JIEKIHOHHOTO THIIA

Beenenne B kypc «CrexmomMeTrpruyeckne pacdeTbl 1 OCHOBBI HAYYHBIX MCCJIeI0Ba-
HUID)

Henu m 3agauu AUCUHUIUIMHBL. MeECTO AMCUMIUIMHBI B CHUCTEME SKOJIOTMUECKHX HAYK.
CBs3b CO CMEXHBIMU AMCLUILIMHAMM.

Pa3nea 1. Crexmomerpnueckne pacyerbl

Tema 1.1. OcHnosHvle nousamus u U3MepeHUs 8 XUMUU

Macca, oTHOCcHUTENbHAs aTOMHAasi Macca, MOJISIpHas Macca, MOJISIpHas Macca IKBHUBAJICHTA
u equHuUIbl u3mepeHus. CocrosHue BemecTBa. da3a, KOMIOHEHT cUCTeMbl. CTEneHb YMCTOTHI
BELIECTBA: OCHOBHOM KOMIIOHEHT, IPUMECH, MUKPOIIPUMECH.

Tema 1.2. OchosHble cmexuomempudecKue u 2a308ble 3aKOHbl

3aKOH COXpaHEHMs MaTepUH, 3aKOH IMOCTOSHCTBAa cocTaBa. JlanbTOHUIBI, OEPTOILIUIBL.
M3omopduszm u nomumopdusM. 3akoH HKBUBaJIEHTOB. OmpeneneHue MOJISPHONH Macchl
SKBUBAJIEHTa B  HMHIMBUAYaJbHBIX  BEHIECTBAX B OOMEHHBIX M  OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakuusax. 3akoH ['eil-JItoccaka, ABoraapo. YpaBHeHue Menpeneena-
Knaiinepona. IlapuumansHble maBieHus ra3oB. Xumus atmocdepbl. Pacdersl, cBsi3aHHBIE C
OYMCTKOH I'a30BbIX BBIOPOCOB.

Tema 1.3. Cmexuomempusi pacmeopos

OO0pa3oBaHKe pacTBOPOB U3 BELIECTB Pa3IMYHOro arperarHoro cocrosHus. Koadduuuent
abcopOumu ra3oB, B3aUMHAs PACTBOPHUMOCTH JKHIKOCTEH, KOI(PPHUIHMEHT pPacTBOPUMOCTH
TBEPABIX BellecTB. PaBHOBecHe B pacTBOpax JJIEKTPOIMTOB. PacyeTsl KOHUEHTpaluili MOHOB
BOJIOpOAAa U rujpokcorpymnn no 3HaueHuto pH. [IpousBenenue pacTBOpUMOCTH, MOJSIpHAs
pacTBOpUMOCTb. Pacdersbl, CBA3aHHBIE € OYHMCTKOM CTOYHBIX BOJ METOJAMHU OCAXKJEHUS,
TUIPOJIN3a, OKHUCIEHUS-BOCCTAHOBIICHUS, KOMILJIEKCOOOpA30BaHMSL.

Tema 1.4. Ilpomviunennas cmexuomempust

[Ipumepsl MOCTPOEHUS 3aMKHYTOTO LIUKJIA TIPU MOJYYEHUH BEIIECTB U3 UCXOIHOIO ChIPbSL.
Teopernueckuil ¥ NPaKTUYECKUH BBIXOJ IPOAYKTOB PEAKLINU

Tema 1.5. Pacuémul 6 meopuu xumuueckux npoyeccos
TepMonnHamuueckue pacdeTsl Ha OCHOBe 3akoHa ['ecca. OmeHKa  BO3MOYKHOCTU
CaMOIIPOU3BOJIBHOIO MPOTEKaHUs mpoiiecca. TermnoTBopHas crnocoOHOCTh ToruBa. Kunernka u
XMMHMUYECKOE PABHOBECHE. 3aKOH JECHCTBYIOUIMX Macc. PacdeT paBHOBECHBIX M HCXOIHBIX
KOHIIEHTpal1i{, KOHCTaHThl PABHOBECHS B 00paTUMBIX IpoIeccax

Tema 1.6. Cocmagnenue mamepuanbHvix OAIAHCO8

CocraBrieHue MarepHalibHBIX OallaHCOB IO CBHIPbI0O U TEIJIOBBIM 3(¢ekraM B
PA3IMYHBIX XUMHUKO-TEXHOJIOIMUYECKUX NPOLECCaXx.

Pa3nes 2. OcHOBBI HAYYHBIX HCC/IEAOBAHUI

Tema 2.1. Obwue npeocmagneHus 0 HayKe: mepmMunbl U ONpeodeieHusl

Knaccugpurayus nayx. Knaccupukauus Hayk 1o IpeaMeTy M METOJy Mo3HaHus (ecre-
CTBEHHbIE, 00ILIeCTBEeHHbIE, (unocodckue, TexHuueckue). Kmaccudukanus Hayk Mo CTENeHU
OOLTHOCTH M YJAJIEHHOCTH OT MPAaKTUKHU ((yHIaMEHTaJIbHblE W MPUKJIAAHbIE). MeTomonorus
Hay4yHOro no3HaHus. OCHOBHBIE MOJIOKEHNS TEOPUU MO3HAHUA. MeTOoIbl IMIIMPUUYECKOTO YPOB-
HS UcclieZIoBaHUs. MeTo1bl TEOPETUUECKOTIO YPOBHS HCCIEA0OBAHMUS.

Opeanuszayusa nHayunou oeamenvrocmu 6 Poccuu. 3akon P® «O Hayke U rocynapcTBeH-
HOM Hay4YHO-TEeXHUYECKON MONMUTHKE». IcTOUHNKN pUHAHCHPOBaHUS HAYYHOU JEATENbHOCTU B
Poccun. OcHoBHBIE rocyapCTBEHHbIE (DYHKIMM YIIpaBJICHUS] HAYYHOU JesTenbHOCThIO0. CTpyK-
Typa YIpaBlIeHUS] HAYYHOH JIeATEIbHOCTHIO B CTPAHE.

Iloocomoeka nayunvix kaopos 6 Poccuu. OcHOBHBIE TpeOOBaHUs, MIPEIbIBIIEMBIE K CO-
BpEMEHHOMY crienuanucty. [1yTu moBblieHus: KBadu(pUKaLUU: OCOOCHHOCTH TOJY4YEHUS yue-
HOU CTeTeHH U 3BaHus. MaTepualbHOEe U MOPAJIbHOE CTUMYJIMPOBAHNE YUCHOHN KBAJM(UKAIIH.

Céa3b nHayku ¢ npouszsodcmeom. OCOOCHHOCTH B3aUMOJICHCTBUS HAYKH, TEXHUKH H TIPO-
M3BO/JICTBA.



Tema 2.2. Hayunvle uccnedoganus

Cmpyxmypa nayynoeo uccireoosanus. llenu v 3agaun HayyHoro uccienoBanus. [Ipenmer
U 00BEKT Hay4HOTo uccienoBanus. OCHOBHBIE 3Tambl (CTPYKTypa) U OCOOCHHOCTH HAay4HOTO
UCCJICTOBAHMUS.

Knaccugpuxayus nayunvix uccredosanuti. Knaccupuxanus HaydHBIX HUCCIEIOBAaHHUNA IO
BUJIaM CBSI3U C OOIIECTBEHHBIM MPOU3BOACTBOM, 1€JIEBOMY Ha3HAYEHUIO, CTETICHU BaKHOCTHU ISt
HApOJHOTO X03SHCTBA U UCTOYHUKAM (PMHAHCUPOBAHUSI.

OcHosHbie cmalduu u pazoeinvl HAyyHO-ucciedosamenvckou pavomoi. ConepxaHue oc-
HOBHBIX CTaJIUHi M 3TANOB HAyYHO-UCCIEN0BATEIbCKON paboThl. PekomMenmanuu no cocras-
JICHUIO aHAJIUTHYeckoro 063opa. Opranu3zanus paboTsl ¢ HAYYHOU IuTeparypoil. Buasl 6ubmuo-
TEYHBIX KaTajoroB. CrocoObl 00paboTKku MH(pOPMAIMK MPpU YTeHUH. MeToIuKn ObICTPOro uTe-
Hus. [IpoBepka Hayunoro pedepupoBanus. [louck u xpaHnenue HailIeHHON HHPOPMAITIH.

Tema 2.3. Ocobennocmu npedcmasienusi u 00pabomKu KOIu4yeCmeeHHblX pe3yibmamos
uzmepeHutl

Hzmepenus u ux noepewnocmu. Knaccuguxayus noepewnocmeti. OCHOBHbIC TIOHSTHS U
oTpezieNieHUs] XapaKTePUCTUK clydailHbIX BennyuH. OmnpeaeneHue u kiaccupukalus cuctemMa-
TUYECKOM morpemHocTr. OnpeneneHne u KiacCupuKaIus CIrydaiiHo# morpenrHocT. Vckimoue-
HUE Tpy0oii MOrpemHocTy u3mMepenuit. OnpeneneHne CUCTEMaTHIECKON COCTaBIISAIONICH 1Mo-
IpeIHOCTH u3MepeHuid. Onpenenenye ciy4aiiHoN COCTaBISIIOIIEH TOTPEIIHOCTH U3MEPEHUH.
Omnpenenenne MOrpeHoOCTH KOCBEHHBIX U3MEPEHUM.

Ilpeocmasnenue pesyrbmamog usmeperuti ¢ yiemom ux nocpeuwinocmeii. OcoOEHHOCTH
MPEJICTABICHUE KOHEUHBIX PE3y/IbTaTOB M3MEPEHUS Yepe3 OTHOCUTENbHYIO U a0COIIOTHYIO MO-
rpemHocTd. TOYHOCTh U(PPOBOTO BEIPAKEHUS TaHHBIX. YHNCIIOBBIE XapaKTEPUCTUKH CITydaiHBIX
pacnpeznenenuii. OuieHKa NPUTOAHOCTH SKCIIEPUMEHTAIBHBIX JaHHBIX.

Tema 2.4. Bvibop u cocmasnenue niana skcnepumenma. Memoovl mamemamuueckou
CmMamucmuxu

Buibop u naanuposanue sxcnepumenma. OCOOCHHOCTH HAYYHOTO MOIX0/a K ONTHMHU3a-
1uH (MJIaHUPOBAHUIO) TEXHOJOTHYECKUX MpoleccoB. BrIOOp MmilaHa SKCHEepUMEHTA.

IInanuposanue sxcnepumenma memooom Koppeniyuonno2o ananusa. CylmHOCTb, 00-
JacTh NMPUMEHEHUS U BO3MOXKHOCTH KOPPEISIMOHHOTO aHalIn3a. AHAIN3 MOJS KOPPENALUH.
AHanu3 BEIOOPOYHOTo KO3QPUIIMEHTa TapHONH KOPPESIIHUH.

IInanuposanue sxcnepumernma memooom oucnepcuonrHo2o anaiusa. CynHocTb, 001acTh
NPUMEHEHHS ¥ BO3MOXKHOCTH JIUCTIEPCHOHHOTO aHan3a. OCHOBHBIE 3a/1a4H METO/A.

IInanuposanue sxcnepumernma memooom pezpeccuoHnozo ananuza. CylmHocTb, 001acTb
IPUMEHEHHS U BO3MOXKHOCTH PErpPECCHOHHOTO aHaim3a. [locTpoeHrne MaTeMaTn4eckoil MOICIH.

Ocobennocmu ananuza u ogopmunenus pesynvmamos HHUP. OOpaboTka pe3yibTaToB
skcniepuMenTa. CTaTUCTHYECKUE MOAXObI K aHAJN3y Pe3yIbTaToOB dKCIIEPHUMEHTA; TpeOOBaHUs
Kk opopmienuto oruera o0 HUP. Texnuka noctpoeHus rpaukos.

Tema 2.5. Oxpana ummenieKmyaibHOU COOCMBEHHOCMU, CO30AHHOU NPU BbINOJHEHUU
HAY4HbIX UCCIe008aAHUL

lNocynapcrBenHast cucteMa nareHTHON nHpopmanuu. OTKpbITHE, U300pETEHNE, TOJIe3HAs
MoJenb. MexayHapoHas kiaccudukanus nzodpereHnii. Opranuzanus NaTeHTHBIX UCCIIE10Ba-
HHUH, TaTEHTHOT'O ITIOKNCKA.

5.3. Tembl 1 popMBbI 3aHATHIE CEMHUHAPCKOI0 THIIA

Y4eOHBIM IIaHOM IO JUCHUIITIMHE MMPEAYCMOTPCHBI IPAKTUYCCKUEC U na60paT0pHLIe 3aHATHA.

Tpynoé€mkocts, yac
No HanmenoBanue paznena ®dopma npoBeeHUs
- JUCITUTUIAHBI (MOJTYJIS) 3aHATUA OYHas 3a04Has OfHO
3a04Has
1 | Pazmen 1 [IpakTuueckas padoTa: 4 2 2
CTCXI/IOMCTpI/ILIeCKI/IC «CTeneHpb YUCTOTHI




HaumenoBanne pazaeia

®dopma MpoBEAECHUS

TpynoéMxocTs, gac

be JUCIUATUTAHBI (MOYJIST) 3aHATHSA o4Has 3a04Has 0HHO"
3a04YHast
pacuets» (Tema 1.1. BEIIECTBA.
OcHosHble nonsmus u CriocoObl OYUCTKH Be-
usmepenus 6 xumuu, Tema 1.2. 1iecTB. 3aKOH YKBHBA-
OcHognvle JICHTOBY
cmexuomempuyecKue u
2a306ble 3AKOHbL)
2 | Pazmen 1 [TpakTudeckas pabora:
«CTeXuoMeTpruYeCcKue «CTexnomerpusi pac-
pacuets» (Tema 1.3. TBOpOoB. O0Opa3zoBaHue
Cmexuomempus pPacTBOpPOB U3 BEIIECTB 4 i 5
pacmeopos) Pa3IUYHOrO arperaTHo-
ro cocrosiaud. Crioco-
ObI BBIpa)XKEHUS COCTaBa
pacTBopa»
3 | Pazmen 1 [TpakTudeckas padbora:
«CTexruoMeTpuIecKue «Ctexuomerpus pac-
pacuets» (Tema 1.3. TBOpOB. OuncTKa pac-
Cmexuomempus pacmeo- TBOPOB METOJIOM OCa- 4 - 2
pos, Tema 1.5. Pacuémul 6 KIOCHUSY
meopuu XuMuyecKux
npoyeccos)
4 | Pazmen 1 [TpakTrueckas pabdora:
«CTEeXHOMETPUICCKHE «[TpompItnennas cre-
pacuetb» (Tema 1.4, xuomerpus. Pacyer ko-
Ipomviunennas nnyectBa (oObema,
cmexuomempusi, Tema 1.6. MacChl) pEareHTOB U 4 2 4
Cocmaenenue MPOIYKTOB PEaKLIUH.
MAMeEPUAIbHbIX OALAHCOB) Brixon peakmnuu.
CocraBnenue Marepu-
anbpHOTO OanmaHca»
5 | Pa3nen 2 «OcHoBbl HayuHbIX | JlaGopaTtopHas pabora
uccienoBanmii» (tema 2.3. «Craructuueckas 00-
OcoOeHHOCTH TIpesicTaBIe- paboTKa pe3yabTaToB 4 4 i
HUS ¥ 00pabOTKH KOJUYe- U3MEpEHUil Ha BhISBIIE-
CTBEHHBIX PE3yJbTaTOB U3- HUE TpyOBIX OINOO0K
MEpEHUI) (mpomaxoB)»
6 | Paznen 2 «OcHoBbI HayuHbIX | JlabGoparopHas pabota
uccienoBanmii» (tema 2.3. «Craructuueckas 00-
OcoOeHHOCTH TIpesicTaBIe- paboTKa pe3yabTaToB
HUS U 00pabOTKH KOJTUYe- U3MEPEHU METO/I0M 4 i i
CTBEHHBIX PE3yJIbTATOB U3- MaTeMaTHYECKOH cTa-
MEpEHHI) TUCTUKU Ha BBISABICHUE
CHUCTEMaTHYECKUX
OLIHOO0KY
7 | Paznmen 2 «OcHoBbl HayuHbIX | JlabopaTtopHas pabota
uccienoBanuin» (tema 2.4. «AHanu3 BIUSHUSA pas-
Br16op u coctaBnenue miaHa | JMYHBIX (PAKTOPOB Ha 4 - -

IKCIIEPUMEHTA)

CTEINEHb YMSATUECHUS
BOJIbI METOJZIOM KOppe-
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TpynoéMxocTs, gac
No HaumenoBanue pasgena ®dopma MpoBEAECHUS pes—
JUCIUATUTAHBI (MOYJIST) 3aHATHS OYHas 3304Has
3a04YHast
JSIUOHHOTO
aHaJIn3a»
8 | Pazmen 2 «OcHoBbI HayuHbIX | JlaGopaTtopHas pabora
uccienoBanmii» (tema 2.4. ««MHcnonb3oBaHue pe-
Br160p u cocTaBneHue 1iaHa | rPeCCHOHHOTO aHan3a 4 4 4
9KCIICPUMEHTA) JU1s1 00paboTKH
AKCIIEPUMEHTAIbHBIX
JTAHHBIX)
Hroro: 32 12 32
5.4. leTaau3anusi CaMOCTOATEJIbHOH padoThI
. TpyaoeMKocTh, yac
No HanmenoBanmne pasacia BI/I,E[ CaMOCTOATCIIBHOU pa- pre—
JUCIUIUIAHBI (MOTYJIS) 0OTBI ouHas 3204Has
3a04yHast
Beenenue B kypc «Ctexuo-
| | MeTputeckue pacueTsl u oc- [ToaroroBka k Tecro- 2 8 5
HOBBI HAYYHBIX HCCIIEI0BA- BOMY KOHTPOJIIO
HUI
Pasnen 1 «Crexuomerpuue- | Iloaroroska k omnpocy
o | CKHE DacyeThbl» (rema: 1.1. | mo Teme mpakTHYECKOU 2 4 4
OcHOBHbBIE TOHATUS U U3Me- | PabOTHI U 3aIUTE OT-
pEHUS B XUMUH ) 4ETHBIX MAaTEpPHAJIOB
Pasnen 1 «Crexuomerpuue- | [loaroroska k omnpocy
3 | CKHME pacueTby (rema: 1.2. | mo Teme MpaKTHYECKOU 4 8 6
OcCHOBHBIE CTEXHOMETpHYE- | PaOOTHI U 3aLIUTE OT-
CKHE ¥ ra30BbI€ 3aKOHBI) 4ETHBIX MAaTEpPHAJIOB
Paznen 1 «Crexunomerpuue- | [logroroska k omnpocy
4 | CKME pacueTb» (rema: 1.3.| 1o TeMe MpaKTHIECKON 4 3 6
CTexuoMeTpusi pacTBOPOB) paloThI U 3aIMTe OT-
YETHBIX MAaTEPUATIOB
Pasnen 1 «Crexuomerpuue- | Ilogroroska k onpocy
g | CKHE pacueTb (tema: 1.4. | mo TeMe MpaKTUYECKOU 9 4 4
[TpoMmbliieHHas: CTEXMOMET- | PabOThI U 3aILUTE OT-
pus) 4ETHBIX MATEPUAJIOB
Paznen 1 «Crexuomerpuue- | [loaroroBka k onpocy
6 | CKHE pacueTbn (tema: 1.5. | mo Teme mpakTUYECKOM 4 8 6
Pacuérbl B Teopum xumuue- | pabOTHI U 3alIUTE OT-
CKHX MPOIECCOB) 4ETHBIX MaTEepPHAIIOB
Paznen 1 «Crexuomerpuue- | [loaroroBka k onpocy
7 | CKHE pacyeTh» (rema: 1.6. | mo Teme mpakTUYECKOU 4 8 6
CocraBrieHue MarepuaigbHBIX | PaOOTHI U 3aLIUTE OT-
0aaHcoB) YETHBIX MaTEepPHAIIOB
Paznen 2 «OCHOBBI HAYYHBIX
uccienaoBanminy (Tema: 2.1.
ITonroroBka K TecTo-
8 | OOmwme mpeacTaBICHUS O 2 6 6
‘ BOMY KOHTPOJIIO
HayKe: TEPMHUHBI U OIIpeJie-
JICHHS)
9 | Paznen 2 «OcHoBbI HayuHbIX | IloaroroBka K TecTo- 2 6 6

11




. TpyaoeMKocCTh, yac
e HaumenoBanue pasaena Bup camocrosrensHO pa- pe—
JTUCTIATUTAHBI (MOIYJIIST) 00THI ouHas 3a04Has S0t
ucciaenoBanuiny (tema: 2.2. BOMY KOHTPOJTIO
Hayunsble uccnenoBanus)
Pa3znen 2 «OcHOBBI Hay4HBIX
ucciaenoBanminy (Tema: 2.3.
[ToaroroBka k onpocy
10 Ocobennoctu npeacTase- 10 TeMe JIabOpaTOPHOM 6 11 6
HUS 1 00pabOTKH KOJIHYe-
pabote, 3amura oT4eTa
CTBEHHBIX PE3YyJIbTATOB U3-
MEpEHU)
Pa3znen 2 «OcHOBBI Hay4HBIX
ucciaenoBanuiny (Tema: 2.4. [ToaroroBka k onpocy
11 | Beibop u cocTaBieHue IaHa | 1Mo TeMe JabopaTopHOit 6 11 6
JKcrepuMenTa. MeToasl Ma- | pabote, 3alIMTa OTYETa
TEMaTUYECKOW CTATUCTUKH)
Pa3zpnen 2 «OcHOBBI HAy4YHBIX
ucciaeaoBanuiny (tema: 2.5.
12 OxpaHa UHTEIIeKTyalIbHOU [ToaroroBka k Tecrto- 9 6 6
COOCTBEHHOCTH, CO3/JAaHHOM BOMY KOHTPOJIIO
IIPU BBITIOJTHEHUH HAYYHBIX
MCCJICIOBAHM)
[ToaroroBka k nmpomexytod- | M3ydeHue JEKIIMOHHO-
HOW arTecTanuu (3a4eT) ro Marepuania, JIMTepa-
13 TYPHBIX UCTOYHUKOB 3,75 3,75 3,75
B COOTBETCTBUU
C TEMATUKOU
HUroro: 43,75 91,75 67,75
6. IlepeueHb y4eOHO-MeTOANYECKOT0 O0ecnevyeHusl Mo AUCIUILINHE
OcHoBHasi M TONOJTHUTEIbHAS JUTEpPaTypa
l'JI\;‘QH ABTOp, HAaUMCHOBAHHEC H3£§§Hﬂ HpI/IMe‘IaHI/Ie
OcHoBHas1 yueOHas1 JIuTEpaTypa
1 | JleonoBuu, A.A. OCHOBBI Hay4HBIX HCCIIEOBAHMI: yueOHOE TIO-
cobue / A.A. Jleonosuu, A.B. lllenoymoB. — 2-¢ u3., nepepad. u
nom. — Cankr-IlerepOypr: CIIOIJITY, 2020. — 100 c. — ISBN [onuotrexcroBbli
978-5-9239-1144-2. — Texcrt: anekTpoHHbI // Jlans: anektpon- | 2020 HOZTI};E Eg ?H]:IXO_
HO-OnOIMoTEeYHAs cucrema. — URL: 21[4 Tapoio* Y
https://e.lanbook.com/book/133738 - Pexum noctyma: ajisi aBTo-
pH3. IOJIB30BATENEN
2 | AcxakoB, C.M1. OcHOBBI Hay4YHBIX HCCIEIOBAHUN: y4eOHOE TMO-
cobue / C.Y. Acxakos. — Kapauaesck: KUT'Y, 2020. — 348 c. — TlomHoTexcToBRIA
Texct: anexkTpoHHbIN / JlaHb: anekTpoHHO-OMOMMoTeuyHas cu- | 2020 H;ec?(;nnﬁg ;Ilf;z
crema. — URL: https://e.lanbook.com/book/161998 — Pexum mo- naporio*
CTyMa: JAJis aBTOPU3. MOJIb30BATEICH.
3 | Kyznenos, .H. OCHOBBI HayYHBIX UCCIICIOBAHHI: YI€OHOE T10-
cobue : [16+] / U. H. Ky3nenos. — 6-¢ u3a. — Mockga: /laikoB u TlonHOTeKCTOBEI
K°, 2021. — 282 c. — (Yuebuble nznanus ais 0akanaBpos). — Pe- 2021 Hzc;y]g ngnixo'
JKUM JIOCTYTIA: TIO MOJIHKCKE. — W TApOII0* Y
URL.: https://biblioclub.ru/index.php?page=book&id=684295 —
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Ne ABTOp, HAUMEHOBAaHHE Ton IIpumeuanue
/I W3JaHAS
bubmuorp. B kH. — ISBN 978-5-394-04364-2. — Tekcr: smek-
TPOHHBIN.
JlonoJiHuTeIbHAs YueOHas JIUTepaTypa
4 | Mudtraxosa, H.ILI. O6mass u HeopraHuyeckas XuMusi: ydeOHOe
nocobue / H.II. Mudraxosa, T.IL. IlerpoBa; mox pex. A.M.
KysnenoBa; MunuctepcTBo oOpa3oBanus U Hayku Poccuu, Ka-
3aHCKAM HAIlMOHAJIBHBIA HCCIIEI0BATEIbLCKUI TEXHOJIOTMYECKHI TonnorexcToBbli
yauBepcuteT. — Kazans: KHUTY, 2017. — 408 c.: Tabmn., cxem., | 2017 H;ec?(l)nngls;l}fxg
170 — Pexum J0CTyMa: o TIOJIITHCKE. — Hapomo*y
URL: http://biblioclub.ru/index.php?page=book&id=560885 —
Bubmuorp.: c. 367-368. — ISBN 978-5-7882-2174-8. — Tekcr:
3JIEKTPOHHBIMN.
5 | Konmakosa, H.A. COOpHHK 3amad MO XMMHYECKOW KHUHETHKE:
yuebHoe mocobue / H.A. Konmakosa, C.B. Pomanenko, B.A.
Kounmakos. — 3-¢ usn., crep. — Cankr-IlerepOypr: Jlans, 2018. — TonHoTeKCTOBE
280 c. — ISBN 978-5-8114-2394-1. — Texct: onexrponmeiii // | 2018 | “V°UF B O
OnekTpoHHO-0MOIMoTeuHas cuctema «Jlanb»: [caiit]. — URL: Hapomo*y
https://e.lanbook.com/book/105991 — Pexxum pocryma: sl aBTO-
pH3. OJIb30BATEIIEH.
6 | Kpatkuit Kypc XMMHUU C IPUMEPaMU pelIeHUs 3a/1a4 U 3a/laHus-
MU Ui caMocTosTenbHOUW  pabotel /  B.U. Exdumos,
C.C. badbkuna, E.M. Mscoenos, A.U. SpomuHckuii. — Mocksa: TonHoTexeToBEIH
Hupekr-Menua, 2014. — 348 c. — Pexxum nocryna: o nognucke. | 2014 H;ec?;nn?r) E;';E
— URL: http://biblioclub.ru/index.php?page=book&id=237222 — napormo*
ISBN 978-5-4458-5742-6. — DOI 10.23681/237222. — Tekcr:
3JIEKTPOHHBIMN.
7 | CepmiioBa, H.JZI. OOmas u HeopraHudeckass XUMHUsL: IKCIEPH-
MEHTaJbHbIE 337a4l M YHOpaxKHeHus: ydyeOHoe mocobue / H.JI.
CeepmiioBa. — Cankr-IlerepOypr: Jlans, 2021. — 352 c. — ISBN TlonHOTeKCTOBEIA
978-5-8114-1482-6. — Tekct: 3nexTpoHHbIi // Jlanb: snexTpon- | 2021 H;GC?;HHEIF) :IIHB;E'
HO-OMONIHOTEeYHAs cucrema. - URL: naposio*
https://e.lanbook.com/book/168558 — Pexxum poctyma: mjisi aBTO-
pH3. OJIB30BATEIIEH.
8 | O3épkuH, /[.B. OcHOBBI Hay4yHBIX HCCIIEJOBAaHUH U MAaTEHTOBE-
nenue / JI.B. O3épkun, B.I1. AnexceeB; MunucrepctBo 06pazo-
BaHusd U Hayku Poccuiickonn ®enepanuu, Tomckuii I'ocynap-
cTBeHHbIN YHuBepcuteT CucteM YmpanieHust U PaguosnexTpo- TonHoTexcToBbId
HUKU (TYCVYP). — Tomck: Tomckuii rocynapctBeHHblit yHuBep- | 2012 ﬂ::?;nnglr) EHBYXE'
CHUTET CUCTEM YIPABJICHUS U PAIUONIEKTpoHUKH, 2012. — 172 c.: naposo*
Tabn., cxeM. — Pexum gocTyma: Mo  MOANMCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=209000 —
TeKcT: 2JIeKTPOHHBIN.
9 |Topbarenko HO.A. Mertoanueckue ykazaHusi K JJaODOpaTOPHOMY
OPaKTUKyMy MO JucuuruinHe «OCHOBBI HAayYHBIX MCCIIEOBa-
HUW» JUIsI CTYZICHTOB OYHOU M 3204HOM (popM 00yueHus Hampas-
aenus 2807000 «Texnochepnas OezomacHocte» u 241000 | 2013 31O0C

«OHepro- M pecypcocOeperapme Mporecchl B XUMHUYECKOM
TCXHOJIOTUH, HG(I)TCXI/IMI/II/I " 6I/IOTCXHOHOFI/II/I>>. — PC)KI/IM ,Z[OCTy—
ma: http://Imsstudy.usfeu.ru/course/view.php?id=798#section-6

* Ipesxe YeM MPOMTH MO CCBUIKE, HEOOXOJUMO BOUTH B CUCTEMY
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OYHKIMOHUPOBAHUE JIEKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHOM cpeabl o0ecneyu-
BAeTCs COOTBETCTBYIOIMMH CPEICTBAMH HH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OUOJINOTEYHbIE CUCTEMbI
Kaxnprii o0yqaromuiicst oGecriedeH T0CTyIoM K 3JEKTPOHHOW OMOIMOTEUHON cucTeme
YTJITY (http://lib.usfeu.ru/), ynuBepcanpHas Oa3a mganHbix East View (OO0 «HMBHCy)
https://dlib.eastview.com/browse/udb/12 , bC Wznarenscta Jlans http://e.lanbook.com/, 35C
YuuBepcurerckas oubaroreka onaita http://biblioclub.ru/, conepxamux u3gaHus M0 OCHOBHBIM
U3y4aeMbIM JHUCIUIUIMHAM ¥ C(HOPMUPOBAHHBIX 1O COIVIACOBAHUIO C MPaBooOIagaTeaIsIMKu yueOo-
HOM M y4eOHO-METOANYECKOM JIUTEePaTYyPHI.

CnpaBouyHbie 1 HHGOPMALMOHHbIE CHCTEMbI
1. CnpaBouno-nipaBoBas cuctema «Koncynbrant [Tmrocy (http://www.consultant.ru/).
2. CnpaBouHo-npaBoBas cucremMa «Cuctema 'APAHT». CBoGoaHbIii mocTyn (pexum
nocryna: http://www.garant.ru/company/about/press/news/1332787/).
3. IlporpammHas cuctema AJii OOHApYKEHHUSI TEKCTOBBIX 3aMCTBOBAaHUM B y4EOHBIX U
HayuHbIX padoTax «Antumaruar. BY3» (URL: https://www.antiplagiat.ru/).

I[Ipodeccuonanbubie 6a3bl JAHHBIX

1. DJEeKTPOHHBINH (OH/ MPABOBBIX ¥ HOPMATHBHO-TEXHUYECKUX TOKYMEHTOB // AK-
onepHoe obmectBo «Mupopmanmonnas xommanus «Kozexcy (https://docs.cntd.ru/). Pexxum
JIOCTYTIA: CBOOOHBIHA.

2. OdunmanbHblii MHTEpHET-TIOpTaN TpaBoBoit uH(opmanuu (http://pravo.gov.ru/). Pe-
YKHM JIOCTYIA: CBOOOIHBIH

3. baza moiMHOTEeKCTOBBIX U OMOIMOrpaduIecKnx ONMCAHUN KHUT U TIEPUOJUYECKUX U3-
nanuii (http://www.ivis.ru/products/udbs.htm). Pexxum goctymna: cBo60aHBIN

4. ndopManroHHbIE CHCTEMBI, OaHKH JTaHHBIX B OOJIACTH OXPaHBI OKPYKAIOMIEH Cpeabl
U TIPUPOJOTOIBb30BaHus — Pexum noctyna: http:/MUHIPUPOABIPO.PY

5. Uudopmammonnass  cucrema «TEXHOPMATHUB». —  Pexum  pocryna:
https://www.technormativ.ru/ ;

6. Hayunas snexrponHas 6ubnuoreka elibrary. — Pesxxum nocryma: http://elibrary.ru/ .

7. TIporpammsl aist skosoroB ECOReport. — Pesxum moctyna: http://ecoreport.ru/ ;

8. Undopmanmonnsie cucrembl «buopaznoobpasue Poccum». — Pexum mocryma:
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 JIOCTyTIA:
https://demo.consultant.ru/cgi/online.cqi?req=doc&ts=1064317550040494434356881803&cach
eid=B5C36514629F4985783CF7AB5324BDBB&mode=splus&base=RZR&n=370221&rnd=34
C018DFDBCFO7EAF174B95A152C435D#20sjyflncw

2. «'paxknanckuii konekc Poccuiickoit @eneparuu (dacte yetBepras)» ot 18.12.2006 N

230-@3 (pexn. ot 30.12.2020) (¢ u3m. u mor., Betyn. B cuiry ¢ 17.01.2021). Cratest 1353. T'ocy-
JApCTBEHHAsl PETUCTpaIvs U300pETeHH, TTOJIE3HBIX MOJIENe 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 CIMHUI] H3MEPCHHS
(ytB. [TocranoBnennem ['occranmapra Poccum ot 26.12.1994 N 366) (pen. ot 11.11.2020). —
Pexum JlocTyna:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=1064317550040494434356881803&cach
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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

eid=3CC27B6E5B5A7028DA67F461D2678B25&mode=splus&base=RZR&n=377985&rnd=34

C018DFDBCFO7EAF174B95A152C435D#11ptyey7vjw

7. ®OH/I OIIEHOYHBIX CPEJICTB /ISl MPOBeIeHUsI MPOMEKYTOUHOM aTTeCTAlluN
00y4yarumuxcst Mo JUCHUILINHE

7.1. IlepeyeHb KOMIIETEHIUI ¢ YKa3aHHEM 3TanoB uxX (JOpMUPOBAHUS B Mpolecce
0CBOEHNsI 00pa30BaTeJIbHOI NMPOrpaMMbl

DopMupyeMble KOMIETEHITUH

Bun u dopma koHTpOIS

OIIK-1 cnocoOeH y4YuThIBaTh COBPEMEHHBIC TCH-
JEHIIUM Pa3BUTHUSL TEXHUKHU M TEXHOJIOTUH B 00na-
CTH TexHOoc(hepHON 0e30MacHOCTH, U3MEPUTETHHON
U BBIYMCIUTEIHHON TEXHHMKH, WH(POPMALMOHHBIX
TEXHOJIOTUH MPH PelIeHUH TUIIOBBIX 3a/1a4 B 00Ja-
CTH NPO(ECCUOHATBHON JIEATEIIbHOCTH, CBSI3aHHOM

IIpoMe:XKyTOYHBIM KOHTPOJIb: KOHTPOJIb-
HBIE€ BOIIPOCHI K 3aUeTy

Texkymuii KOHTPOJIb: BBIIIOJIHEHUE MpaK-
TUYECKOW paboThl; OMpPOC, BBHIMOJIHEHUE U
3alUTa OTYETHBIX MATEpPHaJOB IO TeMe
1abopaTopHOM paboThI; TECTUPOBAHHE

C 3alIUTON OKpPYKAaIOLIEH Cpeabl U 00ecreYeHneM
0€e30I1aCHOCTH YEJI0BEKa

IIK-1 cnocoOHOCTE MCIIOIB30BaThL MaTeMaTHye-
ckue, puzudeckne, (PU3MKO-XUMUICCKUE U XHMH-
YECKUE METOJBI I pelIeHus 3a1ad Mpodeccuo-
HaJILHOH NIeATSIIHHOCTH

IIpomexyTOYHBIIT KOHTPOJIb: KOHTPOJIb-
HBIE BOIIPOCHI K 3a4ETY

Texymuii KOHTPOJIb: BBINOJIHEHHUE IIPAK-
THUYECKOM paboThl; ONpPOC, BBHIIOJIHEHUE U
3alUTa OTYETHBIX MATEPHANIOB IIO TEMe
1a00paTOpHON paboThl; TECTUPOBAHHE

7.2. Onucanue noka3sareJsieil 1 KpUTepHeB OLIEHMBAHUS KOMIIETEHI[HIl HA Pa3JIUYHbIX
Tanax ux popMupoBaHus, ONMCAHNE IKAJ OLleHMBAHUS

Kputepun oneHHBaHUs YCTHOT0 OTBeTA HA KOHTPOJIbHBbIE BOMPOCHI 3a4eTa (Mpome-
JKYTOYHBII KOHTPOJIb (hopmupoBanue kommerenuuii OIK-1, ITK-1)

3aumeno — NaH TOJIHBINA, Pa3BEPHYTHIN OTBET Ha IOCTABJICHHBIM BOMPOC, TIOKAa3aHa CO-
BOKYITHOCTh OCO3HAHHBIX 3HAHUN 00 O0OBEKTEe, MOKA3aTENbHO PACKPHITHl OCHOBHBIEC MOJIOXKEHHS
TEMBI, B OTBETE MPOCICIKUBACTCS YETKAsT CTPYKTypa, JIOTUIECKasi TOCIIEeI0BATEIIBHOCTh, OTpa-
JKaromiasi CyIIHOCTh PacKpbIBa€MBIX MOHSATHH, Teopui, sBleHUil. 3HaHuEe 00 00BEKTe NEeMOH-
CTpUpyeTCcsi Ha (JOHE TOHMMAHUS €T0 B CUCTEME JJAHHOW HAYKH U MEKIUCIUTITHHAPHBIX CBSI3EH.
OTBeT U3MO0KEH TUTEPATYPHBIM SI3bIKOM B TEPMHHAX HAYKH, TOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh Ha YTOUHAIOMIUC BOIIPOCHI;

3aumeno — naH MONHBINA, pa3BEPHYTHIM OTBET HA MOCTABIEHHBIN BOIPOC, TOKA3aHO yMe-
HUC BBIACIUTH CYHICCTBCHHBIC U HCCYHICCTBCHHBIC MPU3HAKH, TPUYINHHO-CIICACTBCHHBIC CBA3H.
OTBeT 4eTKO CTPYKTYpUPOBAH, JOTUYEH, U3NIOKEH B TepMHHAX Hayku. OJHAKO JOMYIIECHBI He-
3HAYUTEJILHBIE OMINOKN WIIN HEO0YCThI, UCITPABJICHHLIC 6aKanaBp0M C IIOMOIIIBKO «HABOIAIINX))
BOIIPOCOB;

3aumeno — NaH HETIOTHBIA OTBET, JIOTUKA W TIOCIIEAOBATEILHOCTh U3JI0KECHUS UMEIOT
CyIIIECTBEHHBIC HapylIieHus. JlonyieHs! rpyoble OMUOKH MPHU OMPEeIEHUU CYITHOCTH PaCKPhI-
BAa€MbIX HOHS[TI/II\/’I, TeOpHﬁ, ﬂBHeHHfI, BCJICACTBUC HCIIOHUMAaHUS 6aKanaBp0M X CYIIECTBECHHBIX
U HECYIIECTBEHHBIX MPHU3HAKOB U CBs3€il. B OTBETE OTCYTCTBYIOT BBIBOABL. YMEHHUE PACKPHITH
KOHKPETHBIE TPOSIBICHUSI OOOOIICHHBIX 3HAHW He ToKa3aHo. PedeBoe odopmieHue Tpedyer
MOTPABOK, KOPPEKITUY;

He 3aumeno — GaxaiaBp IEMOHCTPUPYET HE3HAHHE TEOPETUIECKUX OCHOB IPEIMETa, HE
yMeeT JeJaTh apryMEHTHPOBAHHBIE BBIBOJBI M MPUBOIUTH MPUMEPHI, TOKA3bIBAeT cliaboe BIa-
JICHUE MOHOJIOTHYECKOW pevbi0, HE BIIAJCET TEPMHUHOJIOTHEH, MTPOSIBIIIET OTCYTCTBHE JIOTUIHO-
CTH U TIOCIIEOBATEIHbHOCTH H3JIOKEHHUSI, AENAET OIIMOKHM, KOTOPhIE HE MOXKET UCIPABUTh, JaKe
IIPpU KOPPEKUOHU ITPETIOoaaBaTCJICM, OTKA3bIBACTCA OTBCUATH 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, pa3BepHYTHIH OTBET Ha
BCE 3a/laBacMble IMPETOaBaTeieM BOIMPOCHI, TIOKa3aHO 3HAaHWE M MOHMMaHHe TeMmbl. O0ydJaro-
HIWICST TIPAaBUIILHO OTBETHJI HAa BCE BOIPOCHI NPU CJave KOJUIOKBHUYMA, 3HAET U MOHUMACT XOJI
BBITOJIHEHUS TTPEICTOSIICH JTa00OPaTOPHOI PadOTHI.

«4» (xopowio): KOJIIIOKBUYM CIIaH CO BTOPOM MOMBITKHU; JaH MOJHBIA OTBET Ha BCE 3ajaBa-
eMblIe TpEroaBaTeieM BOIPOCH, MOKa3aHO 3HAHWE W TOHUMaHWEe TeMbl. OOydarouuiics npu
c/1aye KOJJIOKBHYMa IMPAaBHJIBHO OTBETHII Ha BCE BOIIPOCHI KOJJIOKBHYMa C TIOMOIIBIO Mpenoja-
BaTellsl, 3HACT M IOHUMAET X0/ BBIITOTHEHUS IPEACTOSIIEH J1TaO0paTOPHOH pabOTHI.

«3» (yoosenemeopumenbHo): KOJUIOKBUYM C/IaH C TPEThEH IOIBITKH; JaHbl OTBETHI HA IO-
JIOBUHY 3a/IaBa€MbIX TPEINoaBaTejeM BOIPOCOB, MOKAa3aHO 3HAHHE OCHOBHBIX MOHSATHI TEMBI,
BBIHECCHHON Ha KOJUIOKBUYM. B OTBETE CTYIEHTOB OTCYTCTBYIOT BBIBOJBI. YMEHHUE PACKPHITH
KOHKPETHBIC MPOSIBICHUsI 0000IIECHHBIX 3HAHHI HE TIOKa3aHo OOyYaromuiicst mpu cade KoJuio-
KBHUYMa MPaBUIHHO OTBETHJ Ha OOJBIIYI0O YacTh 3aJaBacMbIX BOMPOCOB, OJIHAKO, PEUYCBOC
odopmieHre TpeOyeT MONpaBOK, KOPPEKIUHU; CTYACHT 3HAET XOJI BBIMOIHEHHS IMPEICTOSIICH
nabopaTopHO pabOTHI.

«2» (HeyoosnemeopumenvbHo) — 00yHaIOIIUNCSA HEe 3HAeT OCHOB TEMbI, HE CIIOCOOEH JIeTaTh
apryMEHTHPOBAHHBIC BBIBOJBI M MPHUBOIUTH MPUMEPHI, TOKA3bIBACT C1ab0e BiIaJICHUE MOHOJIO-
THYECKOW PEUbl0, HE BJIAJICET TEPMHUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTUYHOCTH M MOCIIEI0-
BaTEIIbHOCTH M3JI0KECHHS, JICJIAeT OMUOKH, KOTOPBIE HE MOXKET UCIIPABUTh, TAXKE IMPU KOPPEKITUU
IpenoaaBaTesieM, OTKa3bIBAETCsl OTBeUaTh Ha BOMPOChl. OOyUaromuiicss He CMOT OTBETHUThH JaXKe
Ha MOJIOBHHY 33/IaHHBIX €My BOIIPOCOB, HE 3HAET X0/1a MMPOBEJCHUS MPECTOSIIEH TabopaTOpHOI
paboTHI.

Kpurepun ouneHuBaHHMs BbINOJHEHUS] MPAKTHYECKHUX / J1a00paTOPHBIX padoT U 3a-
IIMTHI OTYETHBIX MaTepuaIoB (TeKyluil KOHTPoJIb ¢opmupoBanne komnerennuii OIIK-1,
IK-1)

«5» (omauuno): paboTa BBITIOJIIHEHA B CPOK; O(hOpMIICHUE U COJEpIKATEIIbHAS YacTh OTYETa
0o0pa3noBele; paboTa BHIIOJIHEHA CaMOCTOSATENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 00OOILICHMS,
3aKJII04YEHUs U BhIBOJBI. OOydaromuiicss ObICTPO OPUEHTUPYETCS B OTYETE U OTBEYAET HA yTOY-
HSIOIINE BOTIPOCHI.

«4» (xopowo): paboTa BBITIOJHEHA B CPOK; B OPOPMJICHUU OTYETA U €r0 COJEPKATeIbHON
YacTH HET rpyObIX omMOOK; paboTa BBIOJIHEHA CAMOCTOSTENbHO; IPUCYTCTBYIOT COOCTBEHHBIE
0000111eHNS, 3aKII0UYeHUsT U BbIBOJbI. OOydaromuiics OpueHTHUPYETCS B OTYETE M OTBEYAeT Ha
YTOUYHSIOLIME BOMPOCHI C MOMOILBIO IIPENoiaBaTels.

«3» (yooenemeopumenvHo). paboTa BHITIOJIHEHA ¢ HapylieHueM rpaduka; B 0ohOpMICHHH,
coJiepKaTeIbHOM YacTH OTYeTa €CTh HeJIOCTATKH; paboTa BBINOJIHEHA CAMOCTOSTENLHO, IPUCYT-
CTBYIOT cOOCTBEHHBbIE 000011eHNs1. OOydaromuiics ¢ TPYAOM OPUEHTUPYETCS B OTYETE U OTBEYa-
€T TOJIbKO Ha TIOJIOBUHY 33J1aBa€MbIX €MY BOIIPOCOB.

«2» (neyooeremsopumenvho). ohopmiieHHe pabOThl HE COOTBETCTBYET TPEOOBAHHSIM; OT-
CYTCTBYIOT WJIM CJieNlaHbl HEMPABUIIbHBIE BBIBOJIBI U 00001IeHHs. O0yyJaroLuiics He OpPUEHTHPY-
€TCS OTYETHBIX MaTepHrajjax U He MOXKET MOSICHUTh PaCCUMTAHHBIC TaHHBIC.

Kpurepun oneHnBaHusi BbINOJHEHHUS 32[IaHUI B TecTOBOI (popme (TeKylUIUil KOH-
Tpoab popmupoBanue komnerenuuii OIK-1, ITK-1)

[To uToram BBITOTHEHUSI TECTOBBIX 3aJaHHI 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 32IaHUS] WJIH MHbIEe MATePHAJIbI, He00X0AUMbIe /15l OLleHKH
3HAHMA, YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaKTePU3YIOIIHUX 3TANbI
(popMupoBaHus KOMIIeTEHIIMI B IIpoecce 0CBOEHUS 00pa30BaTeILHON NPOrPaMMbl

IIpumep KOHTPOJILHBIX BONIPOCOB K 3a4eTy (MPOMEKYTOYHbII KOHTPOJIb)
OcCHOBHbBIE MOHSTHSI CTEXUOMETPUU: MOJIb, MOJISIPHAsT Macca.
OcHOBHBIE 3aKOHBI CTEXHUOMETPUU: 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH COXPAHEHHUS Mac-
CBI BEIIECTB, 3aKOHBI KPATHBIX M 00bEMHBIX OTHOIIICHUH, Ta30BhIC 3aKOHBI.
3. Ousnyeckue U XUMUYECKHE CUJIbl, 00yCIOBIMBaIOIINE 00pa30BaHUe PACTBOPOB.
4. Bbydepnsie cuctemsl. Ponb OyhepHbIX crcTeM B OMOJOTHUECKUX MPOoIeccax.
5. Tlonsarue ruaponu3sa. TUIBI TUAPOTUIYIONTUXCS COJICH.
6. CocraBiieHHue ypaBHEHUH THIPOIH3A.
.
8
9

.

IIpuMeHeHMe 3aKOHOB PABHOBECHS K IIPOLIECCY MMAPOIM3a.
KoHcranTa 1 cTenens ruipoiusa.
. Ponp Hayku B xu3HM yenoBeuecTa. OnpeneneHue 1 Kiaccupukanus.
10. OcHoBHBI€ ATAIbl pa3BUTHS HAYKH.
11. HayyHo-TexHHUYECKasi pEeBOJIIOLMS, €€ POJIb B PAa3BUTUH OOLIECTBA.
12. Opranusanus Hay4yHOH JeaTenbHOCTH B Poccun.
13. [loaroroBka Hay4yHbIX KaJipoB B Poccum.
14. IlpuknagHbie HAyYHbIE UCCIIEAOBAHUS.
15. ®yHamMeHTalIbHbIE HAYYHbIE UCCIICAOBAHMSL.
16. OcHOBHBIE ATAIbl HAYYHO-UCCIIEIOBATEIBCKIX PAOOT.
17. CocraBieHrue aHaTUTHICCKOTO 0030pa.
18. Bunsr katanoroB. OcOOEHHOCTH UX UCTIOIB30BAHUS
19. YHuBepcanpHas necsaTuyHas Kiaccupukanms.
20. Vicrionp3oBanue pedepaTuBHBIX KYpHAIIOB JUISI COCTABJICHUS aHATMTHYECKOTO 0030Dpa.
21. Buapl MOTpemIHOCTeH, UX KiacCu(UKALUSI U METObI OOHAPYKEHHUSI.
22. YucnoBble XapaKTePUCTUKU CITYIalHBIX pacpeae/iCHUH.
23. IInanupoBaHue 3KCIIepUMEHTa [T IPUMEHEHHsI KOPPEISLUOHHOTO aHATN3a.
24. TInanupoBaHue SKCIIEPUMEHTA [T IPUMEHEHHS PETPECCHOHHOTO aHaJN3a.
25. TTaccUBHBIN M aKTUBHBIN YKCTIEPUMEHT.
26. PagnoMuzanus.
27. KogupoBaHue ¢GpakTopoB.
28. ITonHbIi (haKTOPHBINA IKCIIEPHUMEHT.
29. Matpu1a miaHupOBaHuUs
30. O6paboTKa pe3yIbTaTOB IKCIIEPUMEHTA.
31. OxpaHa UHTEIEKTyaIbHON COOCTBEHHOCTH.

Bonpocel, BBIHOCHMBIE HA YCTHBIN OIPOC
(TeKkyluil KOHTPOJIb)
(¢pparmenT k padore «CraTncTH4YecKas 00padoTKa pe3yIbTAaTOB H3MEPEHH I
HA BbIsSIBJIEHHE IPYOBIX OIMOOK (MIPOMAXOB)»)

1. Yro Ha3pIBaeTCs U3MEPEHHUEM, B KAKOM BHJIE NMPEICTABIAIOTCS PE3yJIbTaThl H3Mepe-
HU?

2. C yeM CBS3aHO IOSIBIEHUE TPOMAXOB?

3. CyTh TOYHOCTH U3MEPECHHS, OT Yero oHa 3aBUCUT? UTO OTHOCHUTCS K OCHOBHBIM Xa-
pakTEpUCTUKAM TOYHOCTH U3MEPEHUs?

4. (CxXoauMoCTbh U BOCIIPOU3BOJAUMOCTb PE3YJIbTaTOB U3MEPEHHUS.

5. Kak knaccuduuupyroTcst morpenHocT! U3MepeHus?

6. Kakne ommOKN Ha3bIBAIOTCS CHCTEMATUICCKHUMH M KaK OHU KJIACCH(PHUITUPYIOTCS?
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7. Kakue ommOku Ha3bIBAIOTCS KOHCTPYKIMOHHBIMU? [IpuBenuTe npumep naHHOU 1mO-
IPEUIHOCTH.

8. Kakwue ommOKu Ha3bIBAIOTCS MOTPELIHOCTIMHU anmnpokcumanuu? [IpuBenure npumep
JAHHOW MOTPEIIHOCTH.

9. Kakue ommOKy Ha3bIBaOTCA MOrpemHocTsMU crapenus? IlpuBeaure nmpumep aaH-
HOM MOTPEIIHOCTH.

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

11. Kakue ommOKy Ha3bIBAIOTCS CITYYAMHBIMU M KaK OHH KJIACCU(DUITUPYIOTCS?

12. Kakue ommOku Ha3bIBalOTCA MHCTpyMeHTaidbHbIMU? IlpuBenurte mpumep AaHHON
HOTPELIHOCTH.

13. Kakue omunOKky Ha3bIBAIOTCS MOTPEIIHOCTSAMH M3-3a BIMSHUS OKPYXKaroIen cpezbl?
IIpuBenuTe npumep TaHHON NOTPELIHOCTH.

14. Kakue ommOKu Ha3bIBalOTCS TpyObIMU (TTpomaxaMu)? MeTObl, UCIIOIb3yeMbIC IS
oIpezesieHUs] IPOMaxoB.

15. Ompenenenue npomaxoB 1o Q-kpureputo. YcioBus NpuMeHeHHs MeToja. Pacuer-
Hble (HOPMYIIbI, JIeXKAalllMe B OCHOBE METO/A.

16. OmpeneneHre TpoMaxoB MO JOBEPUTEILHOMY HHTEpBaNly. YCIIOBUS MPUMEHEHUS
metona. PacueTHeie popMyIisl, Jiexalie B OCHOBE METO/Ia.

17. TlpencraBieHue pe3ylbTaTOB U3MEPEHHM C y4€TOM aOCOIIOTHON M OTHOCHUTEIBHOMN
IIOTPEUIHOCTEM.

18. TouHoCTh HUGPOBOTO BHIPAKEHUS JaHHBIX.

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

Bonpochkl, BBIHOCHMbIE HA 32IIUTY OTYETHBIX MaTePHAJIOB 10 BbINIOJIHEHHOI
NPaKTH4ecKoil / 1adopaTopHoii padoTe (TeKyluii KOHTPOJIb)

1. Llens u 3a1a4u IPAKTUIECKOH / TabOpaTOpHOM pabOTHI;

2. AIropuTM NpoBeIeHUsI IPAKTUUECKON pabOThl / METOAMKA IPOBEACHUS J1JaOOpaTOpHOM
paboTHI;

3. Ha3znauenue v npuHLIUI pabOThI J1aOOpaTOPHOTO 000PYAOBAHUS / CTEH/IOB;

4. TloHuMaHMe YCTaHOBJEHHBIX 3aKOHOMEPHOCTEH, BIMSIOIIMX Ha MPaKTHYECKUH pe-
3yJIBTAT;

5. YMeHue o0bsACHUTD, YTO MOBIIHUSIO UM MOTJIO TIOBIHATH Ha MOJTYYE€HHBIN pe3ylbTart.

3aganus B TecToBOM (hopme (TeKyIHil KOHTPOJIb)
®parmenT Kk TeMe «M3mepenus u ux norpemHocTu. Kinaccnuxkanus norpemnocrein»
1. Iloepewnocmu uzmepenus:
O clly4ailHbIe
O YaCTHBIC
O rpyOsble
O CUCTEMaTHYECKHE
BPEMEHHBIE
2. Cnyuatinvle owubOKY — 3MO OUWUOKIU:
O KOTOPBIE OCTAIOTCA HEU3MEHHBIMU WA 3aKOHOMEPHO M3MEHSIOIIUECS B MPOILIECCE U3MEpe-
HUS
O KOTOPBIE HOCST CTATUCTUUYECKHUM, BEPOSITHOCTHBINA XapaKTep
O BO3HUKAKOUIME IPU HAPYLICHUH YCIIOBUN U3MEPEHUS
3. Cucmemamuueckue owudKYU — 3mMmo OUUOKU:
O KOTOpPBIE OCTAKOTCA HEU3MEHHBIMU WM 3aKOHOMEPHO M3MEHSIOLIUECS B IMPOLIECCE U3MEPE-
HUS
O KOTOPBIE HOCAT CTATUCTUUECKUU, BEPOSITHOCTHBINA XapakTep
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O BO3HUKAIOIIKE MTPH HAPYIICHUH YCIOBUN U3MEPEHUS

4. [Ipomaxu — smo:

O pe3yabTaThl, IOJYyYSHHBIE TIPU MOJIOMKE Tpudopa

O pe3yJbTaThl, B KOTOPBIX OTKJIOHEHUS OT UCTHUHHBIX 3HAUYEHHH IMPOMCXOIUT 3a CUET Pa3sHOCTH
BO BJIQ)KHOCTHU WJIM TEMIIEPAType OKPYKAIOIIEH cpeibl

O pe3yabTaThbl, MOJYYEHHbIE INPU IOIPEIIHOCTH HM3rOTOBICHHUsSI 00OpynoBaHMs (IPUOOpPHBIE
OLIMOKM) WK I'PalyUpOBKH CaMOil MEpbI

5. Xapaxmepucmuixu mourocmu usmepeHuii.

O CXOJIMMOCTh

O BOCIIPOM3BOAUMOCTD

O TOYHOCTb

O HIpaBUIBHOCTb

O aJIeKBaTHOCTh

6. Cxooumocmov ompasicaem:

0 6IM30CTh APYT K IPYTY Pe3yJIbTaTOB U3MEPEHHI, BBIIOIHAEMBIX B OJIMHAKOBBIX YCIOBUIX

0 6JIU30CTh APYT K APYTy pe3yJbTaTOB U3MEPEHUMH, BBIIIOJIHAEMBIX B PA3HBIX YCIOBUAX

0 6JIM30CTh APYT K APYTY PE3yJIbTATOB U3MEPEHUM, BBIITOJHEHHBIX Pa3HBIMU JIIOIbMHU

7. Ilozpewunocms annpoxkcumayuy OMHOCAMCA K ... OWUOKAM.

O CHCTEMaTUYECKHM

O CciIy4yalHbIM

O TpyOBIM

8. Uncmpymenmanvhasn noepeunocms OMHOCAMCA K ... OUUOKAM.:

O cUCTeMaTUYeCKUM

O clly4yalHbIM

O TpyOBIM

9. Cucmemamuueckue nozpewHocmu.

0 KOHCTPYKIIMOHHBIE

O anmpoKCHUMAaLuu

O CTapeHHs

O HOJKIIOYEHUs

O MHCTPYMEHTAJIbHbIE

O BIMSIHUS OKPY’KaIoLIeH cpeibl

O CTaxOCTUYECKHE

10. Cmoxacmuueckas noepewnocmeri OMHOCAMCA K .... OUUOKAM:

O CHCTEMaTUYEeCKIM

O ciIy4yalHbIM

O TpyOBIM

11. Koncmpykyuonnas nocpeutnocms OMHOCAMCA K ... OUUOKAM.:

O cUCTeMaTUYeCKUM

O CIy4alHbIM

O TpyOBIM

12. Memoo, ucnonv3yemsiii 0151 onpeodenenuss npomMaxos npu evlbopke om 3 00 8:

0 Q-kputepuit

O TOBEPUTEILHBIA HHTEPBAI

O HAaMMEHBIINX KBAJIPATOB

13. Owubku, onpeodensiemvle 008epUMeEnbHLIM UHMEPBATOM.

O CHCTEMaTHYECKIM

O clIy4yalHbIM

O TpyOBIM

14. Owubku, onpeodensemovie no Q-kpumepuio:

O cHCTEMaTUYeCKHM

O CIy4alHbIM
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O TpyOBIM

15. Yucno cmeneneii c6o600wi:

ok=n-2
on
ok=n-1

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

YpoBeHb
c(hOpMHUPOBAHHBIX
KOMIIETEHIIUH

OreHka

IlosicHeHns

Bricokuii

3aureHo

TeopeTrnueckoe conep’kaHHe Kypca OCBOEHO MOJHOCTBIO, BCE
MPeyCMOTPEHHBIE MIPOrpaMMoOi OOydeHHs ydeOHbIE 3aJaHus
BBITIOJTHCHBI.

OOyJaromuiicss JeMOHCTPUPYET TOTOBHOCTh CaMOCTOSITEIBHO
MPOBO/IUTH KOJIMYECTBEHHBIE PACUETHI JJISI OMUCAHHUA XMMHYeE-
CKHX PEaKIMi U BBISIBICHUS 3aKOHOMEPHOCTEH, MPOUCXOISIIUX
B TEXHOJIOTHYECKUX TMPOIECCaX M OKPYKAIIIEM MHPE; CIOCO-
0€H CaMOCTOATENPHO YUYUTHIBATH COBPEMEHHBIC TEHACHIINU pa3-
BUTHUSl TEXHUKH M TEXHOJOTHH B 00jacTH TexHochepHoU Oe3-
OIMMaCHOCTU U IJIAHUPOBATH SKCIICPHUMCHT, IPOBOAWUTL HAYYHBIC
WCCIIEIOBAHNASA M CTaTHUCTUYECKYI0 0OpabOTKy MOIyYeHHBIX
SKCIIEPUMEHTABHBIX JaHHBIX MPU PEIICHUH 3aaad Ipodeccro-
HaJILHOM JIESITEIbHOCTH

ba3oBriit

3aureHo

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

OO0y4arouuiicst JEMOHCTPUPYET TOTOBHOCTh MPOBOIMTH KOJIH-
YECTBEHHBIC PACYETHI Ul OMHMCAHUS XMUMHYCCKHX PEaKIHi U
BBISIBIICHHSI 3aKOHOMEPHOCTEH, NPOUCXOIAIIUX B TEXHOJIOTHYE-
CKHUX TPOIIECCaX U OKPYXKAIOUIEM MHUpE; CIOCOOCH YYUTHIBATH
COBPEMECHHBIC TCH/CHILMU PAa3BUTUSI TEXHUKH M TEXHOJIOTHH B
obnactu TexHOChepHO# Oe30MaCHOCTH M IUIAHUPOBATh JKCIIE-
PHMEHT, TPOBO/INTH HAYYHbBIC UCCICIOBAHUS M CTATHCTHYECKYIO
00paboOTKy MOTYYEHHBIX SKCHEPUMEHTABHBIX JaHHBIX MIPH pe-
IICHUH 3a/1a4 MPO(eCCHOHATbHON JIeSITEIbHOCTH.

IToporossiii

3aureHo

Teopernueckoe conepkaHHe Kypca OCBOCHO YAaCTHYHO, OOJIb-
HIMHCTBO TPEIyCMOTPEHHBIX MPOTPaMMON OO0y4eHUs] yueOHBIX
3aJ[aHUi BBINIOJIHEHO, B HUX HMEIOTCS OIIUOKH.

OOyuaromuiicsi 1éMOHCTPUPYET TOTOBHOCTH NPOBOJIUTH KOJIH-
YECTBCHHBIC paC'-IéTBI JJIA OIMUCAaHUA XUMHUYCCKUX peaKHI/Iﬁ u
BBISIBJICHUA 3aKOHOMepHOCTeI7[, IMPOUCXOAAIINX B TCXHOJIOTHUYC-
CKHUX TIpOIECcCax M OKPYKAIOIIEM MHPE; CIOCOOEH IO PYyKO-
BOACTBOM YUYHUTBHIBATHL COBPECMCHHLIC TCHACHIIUNU Pa3BUTHUA TCX-
HUKHU W TEXHOIIOTHH B 00JacTh TexHOc(hepHOW 0e301acHOCTH U
IUIAHWPOBATH SKCIIEPUMEHT, IPOBOIUTH HAyYHbIE NCCIIETOBAHUS
U CTaTHCTUYECKYIO 0OpabOTKy IMOJyYEHHBIX 3KCIIEPUMEHTANb-
HBIX JIAaHHBIX [IPH PEIICHUH 33]1a4u MPOPECCUOHATLHON JeSITeNb-
HOCTH.

Huskuit

He 3aureno

Teopernueckoe coaepkaHue Kypca HE OCBOCHO, OOJBIIMHCTBO
NPEAYCMOTPEHHBIX MPOrpaMMOi 00ydeHus yueOHBIX 3aJaHui
00 HE BBIMOJTHEHBI, IN0O copepkKaT rpyObie OMMOKH; TOTION-
HUTEJbHAs CaMOCTOSITEIbHAS pabdoTa 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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YpoBeHb
c(hopMHPOBAHHBIX Ornenka [MosicHeHus
KOMIIETEHIIUH

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

8. MeToauyeckue yKa3zaHus JIsl CAMOCTOSITEIbHOM PadoThl 00y4ar0IMXCS

CamocrosTenbHas paboTa CrocOOCTBYET 3aKPEIICHHIO HABBIKOB PAa0OTHI C YYEOHOH H
HAYYHOU JTUTEPATYPOU, OCMBICICHUIO U 3aKPEIICHHIO TEOPETHYECKOTO MaTepuaia mo YMEHHIO
pacCUYMTHIBATh MAaTEPUAIBHBIN OanaHC, MPOM3BOIUTH MPOTHO3HMPOBAHUE NPOTCKAHUS XMUMHYeE-
CKHX PEaKIil, IIaHUPOBATh FKCIIEPUMEHT U 00paldaThIBaTh pe3yabTaThl TEOPETUUECKOIO U KC-
NEPUMEHTAJIBHOTO aHAIHM3a

CamocrosTenbHas padoTa BBIIOJHICTCS BO BHEAYIUTOPHOE (ayJAMTOPHOE) BpeMs IO 3a-
JAHUIO ¥ TIPU METOJMYECKOM PYKOBOJICTBE IPEINOJaBaTelisi, HO 0e3 ero HermocpeaCTBEHHOIO
yuactusi (IPH YaCTUYHOM HEMOCPEICTBEHHOM YYAaCTHUU IPENOJIaBaTeNsl, OCTABJISIONICM BEIY-
IIYIO POJIb B KOHTPOJIC 33 pa0OTOM CTY/IEHTOB).

Dopmvl camocmosmenvroi pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIIOYAIOT B CEOSI:

— 3HAKOMCTBO, U3yYEHHE U CHCTEMAaTU3alllI0 HOPMAaTUBHBIX JOKYMEHTOB B 00JIacTH 3a-
HIUTHI aTMOCQEPhI: 3aKOHOB, MMOCTAHOBIIEHUH, YKa30B, HOPMAaTUBHO-UHCTPYKIIMOHHBIX U CIIpa-
BOYHBIX MAaTE€pPHAIOB C HCIOJb30BaHUEM HH()OPMAIIMOHHO-TIOUCKOBBIX cUCTeM «KOHCymbTaHT
[Tmocy, «"apanTy, rmodanbHol cetn «MHTEpHETY.

— u3y4eHHe y4eOHOH, HAyYHOH U METOIMYECKOM JIMTEPATYpPhl, MAaTEPUAIIOB TIEPHOTMUECKUX
U3/IaHUH C IPUBJICYCHUEM IEKTPOHHBIX CPEACTB OPUIINATTBHOM, CTATHCTUUECKOMN, IEPUOMUYECKOM 1
Hay4HOU MH(OpMaIUu.

B nponecce nzyueHns aucuumianHbl «CTEXHOMETPUUECKUE PACUETHI M OCHOBBI HAyUHBIX
UCCIIEIOBAHUIN» OCHOBHBIMU 8UOAMU CAMOCIMOAMENbHOU paOOMbl SIBISIFOTCSL:

— MOJrOTOBKA K ayJJUTOPHBIM 3aHATUAM (JIEKIMAM, Ja0OPAaTOPHBIM M MPAKTUYECKUM 3a-
HATHSIM) ¥ BBITIOJIHEHUE COOTBETCTBYIOIINX 3a/1aHUIH;

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

— BBIIIOJIHEHUE TECTOBBIX 3aJaHU;

— TIOATOTOBKA K 3a4ETy.

Beinonunenune npaxkmuueckux pabom SBISETCS 4acThIO CaMOCTOATENbHON paboThl Oaka-
JaBpa M MpeycMaTpUBaeT HHIANBUIYAIbHYIO paboTy 00ydaronerocs ¢ yaeOHo, TEXHUIECKOM U
CIIPABOYHOM JINTEPATYPON IO COOTBETCTBYIOIMM TEMaM MPAKTUYECKUX 3aHsATHH. Llenbro mpak-
TUYECKOW paboThl — 3aKperieHne MPaKTHYECKUX HAaBBIKOB 10 pacuéTy MaTepHalIbHbIX 0ajJaHCOB
U NIPOTHO3UPOBAHUE IMPOTEKAHUS XMMUYECKUX PEAKIMM, MPOUCXOASIINX B TEXHOJOTMYECKHX
mpoleccax U okpy»karouieM mupe. OOyuaronuiicss BEIIOTHAET 3aaHue no Bapuanty. Homep Ba-
pHaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYAECHTA B CIIUCKE I'PYIIIIHI.

PykoBoauTens U3 4ucna npemnojgaBaTeseil Kageapsl OCYIIECTBISET TEKyIee PYKOBOICTBO,
KOTOpPO€ BKJIIOUAET: CUCTEMATUYECKHE KOHCYJIbTAIMM C LIEJIBI0 OKa3aHUS OPraHU3allMOHHOW U
HayYHO-METO/IMYECKOM MOMOUIM OakanaBpy; KOHTPOJb HaJ BBIIOJHEHUEM PabOThl B YCTaHOB-
JICHHBIE CPOKH; TIPOBEPKY COJIep>KaHMsI U 0POpPMIICHUS 3aBEPILIEHHON pabOTHI.

[TpakTrdeckast paboTa BBIMOIHIETCS 00YUYaIOUIUMCS CAMOCTOSITEIbHO U MPECTABISETCS K
IIPOBEPKE NPENOAABATENIO A0 Havaja 3K3aMEHAI[MOHHOM CECCHN.
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Pabora nomkHa ObITH akKKypaTHO O(hOpMIIEHA B IIEYaTHOM WJIM MMMCBMEHHOM BHJIE, yJ00HA
JUIS TIPOBEPKHM U XpaHEHUs. 3almra padoThl MOKET HOCUTh KAaK MHIMBHyalbHbIH, Tak U my0-
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 MaTeMaTH4eCcKo cTatucTUku. Ocob0e BHUMAaHUE YIeJIeHO
OLIEHKE OCHOBHBIX CTaTHMCTUUYECKHX IapaMETPOB BHIOOPKH M OLIEHKE JOCTOBEPHOCTDH IOJYYEHHBIX
9KCIIEPUMEHTAIBHBIX JaHHBIX.

[epen HauanoM pabOTHI CTYIEHT OMPAIINBACTCS TI0 TEOPETHYECKON YacTh pabOThI — MPOXO-
JIUT OIIPOC, Ha KOTOPOM IpernojaBaTesb MPOBEPSET €ro TEOPETUUECKYIO (10JKOBAaHHOCTH» (LIENb
paboThI, OCHOBBI UCIOJIb3YEMOI'0 aHAIUTHYECKOIO METO/1a AaHAIN3a, KOHTPOJIbHBIE BOIIPOCHI U T.I1.).
Conepxkanue  J1abOpaTOpHOW  pabOTHI, IEpEYeHb 33/1aBAEMbIX  KOHTPOJIBHBIX  BOIIPOCOB
YCTaHABIMBAIOTCS TMPETOJaBaTeIeM IO Ha4aJla BBITOJHEHHS paOOTHI.

Bompockl  3ajatoTcst  KaxIoMy CTYyZAEHTY MHAuMBHIyaibHble. OOydaromemycst Jaercs
JIONIOJTHUTENIBHOE BpeMsl (OIPOC CAAETCS 3aHOBO), €CJIM OH HE MOXKET OTBETUTHh HAa TPU 3aJaHHBIX
emy Bonpoca. Ilocne 1ByX HeyqayHbIX HOMNBITOK MPOHTH ONpOC — OOYYAIOUIMICS K BBIIOJHEHHIO
n1a00opaTOpHOI pabOTHI HE JOMYCKAETCSI.

Ilo wurtoram BbINOMHEHMs J1IA0OpPAaTOpPHON pabOTHl KaxIblil oOydaroumiics opopmiseT
VHMBHyaIbHBIM OTYET, KOTOPBIN 3aIlMIIACT IIperoaasarTeinto. Ilpy 3ammre yauTeBaeTcss Ka4ecTBO
oopmieHust oTyera (HaJIMYME LEIH, 337a4, METOAUKU IPOBEAEHMS HSKCIIEPUMEHTA, PacyeToB,
BBIBOJIOB), IIPAaBUIILHOCTH 00PaOOTKH MOTYYEHHBIX PE3YJIbTATOB U IPAMOTHOCTD BBIBOZIOB.

Tecmoevie 3a0anus PAaCCUUTaHbl HAa CAMOCTOSITENIBHYIO paboTy O€3 MCHOJIb30BaHUs
BCIIOMOTI'aTeNIbHBIX MaTepHaIoB. To ecTh MpH UX BBIOJIHEHUH HE CIIEIYET MOJIb30BaThCsl y4eOHOH U
JPYTUMH BUIAMU JIATEPATYPBI.

Jlnst BBINOJIHEHUSI TECTOBOTO 3af[aHUsl, MPEXKIE BCEro, CIEAYET BHUMATEIbHO NPOYUTAThH
IIOCTaBJIECHHBIA Bomnpoc. [locie o3HakoMIIEHHMs C BONPOCOM CIENyeT NMPUCTYNaTh K MPOYTEHHIO
npeagaraéMplXx BapuaHTOB oTBeTa. HeoOxoauMo mpouuTarh BCE BapUaHThI U B KadyeCTBE OTBETA
ciiestyeT BeIOpath nHieKC (1udpoBoe 0003HaYEHKE), COOTBETCTBYIOIINI IPAaBUIIBHOMY OTBETY.

Ha BbimosHeHue Tecta OTBOAUTCS OrpaHWdeHHoe Bpems. OHO MOXKET BapbUpOBAThCs B
3aBUCUMOCTH OT YPOBHSI TECTHUPYEMBIX, CIOXKHOCTM M oObema Tecrta. Kak mpaBmio, Bpems
BBIIIOJTHEHUS TECTOBOT'O 3aJJaHus onpeensercs u3 pacyera 60 ceKyH/1 Ha OJJH BOIIPOC.

ConeprxaHue TECTOB IO JTUCIHITIIMHE OPUEHTUPOBAHO Ha MOJrOTOBKY OakaiaBpoB IO OC-
HOBHBIM BOIIPOCaM Kypca. YpOBEHb BBIIIOJIHEHHUSI TE€CTa MO3BOJSET MPENOAaBaTENsIM CYIUTh O
X0JIe CaMOCTOSITEIbHON pabOThl 0aKataBpOB B MEKCECCHOHHBIN MEpUOJ U O CTENIEHU HUX MOJro-
TOBKH K 3a4€Ty.

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

[Ipumenenne nMpPOBBHIX TEXHOJIOTHH B paMKax IMPenoJaBaHUs IUCHHUILIMHBI MIPEI0-
CTaBJISIET PACUIMPEHHBIC BO3MOXHOCTH 10 OPraHM3alMU Y4eOHBIX 3aHATHH B yCIOBHSIX HUPPO-
BU3aIMK 00pa30BaHUs M MO3BOJSET CHOPMUPOBATH Y O0YYAIOIINXCSl HABBIKM PUMEHEHHS 1 (-
POBBIX CEPBUCOB M MHCTPYMEHTOB B MOBCEHEBHOMW KU3HU U MPO(HECCUOHANTBHON e TeIbHOCTH.

Jlns peanu3anuy TOM LENU B paMKaxX M3y4eHUsS TUCHUIUIUHBI MOTYT MPHMEHSTHCS
cne)lyroume U(POBbIC HHCTPYMEHTHI U CEPBHCHI:

UL KOMMYHHUKAaIUH c 00y4aromuMucs: VK Meccenmxep
(https: //Vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHKep, pacrpo-
crpansieTcs no iuiensuu FreeWare;

- i1 TUIAaHHPOBAHUS AayJUTOPHBIX W BHEAYJAMTOPHBIX MEpONpUsTUil: SH-
nexc.Kanennape (https://calendar.yandex.ru/) — onnaifH kaneHaapb-IjIaHep, PacHpOCTPaHSIETCs
o nuuensuu ShareWare
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- JUIsl COBMECTHOTO HCMOJIb30BaHUs (ainos: SAnnmekc./luck — cepBuc Ui XpaHEHUS U
COBMECTHOTO HCIOJIb30BaHHS JIOKYMEHTOB, PACIPOCTPAHSETCS MO JIMIEH3UM trialware u
@Oo6mnako (https://cloud.mail.ru/) — cepBuc st co3aHuUs, XPAHEHUS U COBMECTHOTO HCIIOJIB30-
BaHMs (aiiIoB, pacIpoCTpaHseTC 110 JIMICH3UH trialware;

- U OpraHu3alliy yJIaJCHHOW CBs3u W BUaeokoHpepenuwmii: Mirapolis — cucrema st
OpraHu3allui KOJUIEKTUBHOW pabOThl M OHJIAHH-BCTPEU, PaCIpOCTPAHSIETCS MO MPOIPHUETAPHON
munensun U Sunexc. Tenemoct (https://telemost.yandex.ru/ ) — cepBuc ais BHIC03BOHKOB, pac-
npocTpansieTcs 1o juieHsuu ShareWare.

Jis ycnemHoro OBJIAZICHUS JUCUUIUIMHOW HCIIONB3YIOTCS clenyromue uH(popMaru-
OHHBIC TEXHOJIOTHH O0YUCHHS:

* TpU TPOBEACHUM JICKIUI HCIONB3YIOTCS MPE3EHTALNU Marephaja B MpOrpaMMme
Microsoft Office (PowerPoint), Beixom Ha npoQEeCCHOHATIBHBIC CAWTHI, HCIIOJIb30BAHUE
BUICOMATEPHAJIOB PA3TUYHBIX HHTEPHET-PECYPCOB.

* TPaKTUYECKHE 3aHATHS M0 JUCIUTUIMHE IIPOBOISTCS B y4eOHOW ayTUTOPHH.

* J1a0opaTopHBIC 3aHATHA 1O JUCIHHUIUIMHE TPOBOAATCS B CHEIHAIM3UPOBAHHON
y4eOHOI ayuTopru — 1a00paTOPHH MTPOMBIIICHHOH SKOJIOTHH.

JUist TUCTAaHIIMOHHOM MOAJEPKKU JTUCIHUILIMHBI HCIIONB3YETCsl CHCTEMa YIpaBIeHHS 00-
paszoBaresbHbIM KOHTeHTOM Moodle. /1 paboThl B JaHHOW CUCTEME BCe 00yJaroIuecs Ha mep-
BOM Kypce MOJy4YaroT UHAWBUIYAJIbHBIC JIOTHH U Mapojib JJIS BXOJIa B CHCTEMY, B KOTOPOH pas-
MEIIAIOTCS: MporpaMMa JUCIHUILTUHBI, MaTepUaIbl JUIS JICKIIMOHHBIX W WHBIX BUIOB 3aHSTHIA,
3aJjaHusI, KOHTPOJIBbHBIE BOIPOCHI.

JIabopaTopHbIe 3aHSATHUS 10 JAUCHHUILTUHE MPOBOMISATCS C UCIOJIb30BAHUE PA3IMYHOIO Jia-
6oparopHoro obopynoBanus. Ha 3aHsTHn 0Oy4aromuiicsi ydarcsi IUIaHUPOBATh SKCIEPUMEHT,
00pabaTbhIBaTh MOJTYYCHHBIC TAHHBIC, BBISABIATH IPYObIC OIIMOKH U MPEICTABIATh KOHCUHBIE Pe-
3yJIbTaTHI.

[IpakTHyeckue 3aHATHS MO3BOJSIOT OTPA0OTAaTh HABBIKK MOJI00PA PEarcHTOB, BHIYHCIIC-
HUS UX KOJIMYECTBA, BBIOOpA yCIOBUHN MPOBEICHUS XUMHUYECKHUX MPOIIECCOB, OA3UPYIOMUXCS HA
OCHOBHBIX 3aKOHaX XUMHH. JlabHeiias BO3MOXHOCTh UCIIOJIb30BaHUS 3TUX 3HAHHU B mpodec-
CHOHAJIBHOM JIESTENFHOCTH C MPUMEHEHHEM METOJIOB MaTeMaTHYECKOTO aHAIM3a U MOJEIUpO-
BaHUs, TCOPETUYECKOT0 M IKCIIEPUMEHTAIBHOTO UCCIIEJOBAHUS.

Ha 3aHATHAX HCHONB3YIOTCS TPaAWIIMOHHBIE WH(POPMATHBHO-PA3BUBAIOIINE TEXHOJIOTHA
00y4YeHHsI C yUE€TOM Pa3IMYHOI0 COYETAHUs MAaCCUBHBIX (OpM (JIEKIHs, TJaOOpaTOpHbIE 3aHATHE,
KOHCYJIbTAIIMsI, CAMOCTOSITeNIbHAsL pab0oTa) U PENpPOAYKTUBHBIX METO0B 00y4YeHHs (ITIOBECTBOBA-
TEJIbHOE M3JI0KEeHHE yueOHOH HH(OpManuy, 0O0bICHUTEIBHO-WUTIOCTPATUBHOE H3JIOKEHHUE) U
pacUeTHO-TIPAKTHYECKUX METOZOB OOyUCHHS.

YHuBepcuTeT oOecredeH HEOOXOAWMBIM KOMILUIEKTOM JIMIIEH3MOHHOTO MPOTPAMMHOTO
o0ecreyeHus:

— omeparonnas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06,
OPEN 68975925Z7E1309;

- onepauroHHas cucreMa Astra Linux Special Edition;

— maket npukiaaneix nporpamm Office Professional Plus 2010, License 49013351 VT'JI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309;

— MakKeT npukiIaaHex nporpamm P7-Oduc.IlpodeccrnonanbHbli;

— anTuBHpYycHas nporpamma Kaspersky Endpoint Security s 6usneca — CtaHaapTHBIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— oneparmonnas cucrema Windows Server. KoHTpakT Ha ycinyrd mo MpeIoCTaBICHHIO
JUIEH3UH Ha MMPaBO UCIIOJIb30BaTh KoMIlbloTepHOe obecnieueHue Ne 067/9A ot 07.12.2020 rona;

— cuctema Bugeokonpepenicsssu Mirapolis;

— cuctema BuaeokoHpepenicssu [pypdmu;

— cucreMa ynpasieHus ooyuyenuem LMS Moodle — nporpammuoe o0ecnieueHne ¢ OTKpbI-
TBIM KOJIOM, pacrnpoctpansercs no jguuen3uu GNU Public License (rus);
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— Opay3zep Yandex (https://yandex.ru/promo/browser/) — nporpamMuoe obecneucHue
pacIpocTpaHsIeTCs 1Mo MPOCTOHN (HEHUCKITIOUUTEIHHON ) TUIICH3UH.

10. Onucanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIMMOI JIJIs1 OCYIIECTBJIEHHUSA
00pa3oBaTeILHOIO NMpPoIecca Mo TUCHUILINHE

Peanuzanus yueOHOTo mporecca OCyIECTBISETCS B CIIEHUANBHBIX YI€OHBIX ayIUTOPHIX
YHHUBEpPCUTETA ISl MPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUIIA, IPAKTHUUYECKUX U JaOOPaTOPHBIX
3aHATUH, TPYNIOBBIX U WHAWBUIYAIBHBIX KOHCYJIbTAIMNA, TEKYIIETO KOHTPOJS M MPOMEKYTOU-
HOM arrectanuu. Bee ayautopun yKOMIUIEKTOBAHbBI CHIEIUAIU3UPOBAHHONW MEOEIbIO U TeXHHUYe-
CKHMHU CPEJCTBAMH OOYYCHHSI, CIIYKAIUMH JUIsI TIPEICTABICHUS yueOHOUW MHpOpMaIuu 00Jb-
ot ayauropuu. [Ipu HeoOxoaUMOCTH 00yUarOLUMCS MPEeAaraloTcst Habopbl 1EMOHCTPAIMOH-
HOro 00OpYyIOBaHUS M Y4eOHO-HAIJISIIHBIX MOCOOHH, 00eCTIeYMBAIOIINE TEMAaTHUECKUE HILTIO-
CTpalUU.

CamocrosrenbHas paboTa 00y4JaroIMXCsl BBITOIHACTCS B CIICIMATM3UPOBAHHOMN ayAUTO-
pum, KoTopasi 000opyaoBaHa y4eOHOIl MeOenblo, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO
NOJKITIOUeHUs K ceTH «VHTepHeT» u 00ecieyeHreM JOCTYIa B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpa3zoBatenbuyto cpeny YIJITY.

Ectp momemienne st XpaHeHHUst 1 MPO(UIAKTHYECKOTO 00CTy)KHBaHUsI y4eOHOTO 000-
PYJIOBaHMS.

TpeOoBaHusi K ayINTOPUIM

HaunmenoBanme CIICIUAJIBHBIX HOMGH.[CHI/Iﬁ
n HOMGH.[@HI/Iﬁ JIIS CaMOCTOSTCIIEHOM pa6OTBI

OCHaH.[CHHOCTL CIICIINAJIbHBIX HOMGH.[@HI/Iﬁ
u HOMCH.[GHPIIZ JJIA CaMOCTOSTCIIEHOM pa6OTLI

ITomenienue i JEKIMOHHBIX U ITPaK-
TUYECKUX 3aHSITHH, TPYNIIOBBIX U UHIH-
BHUIyQJIbHBIX KOHCYJIBTALIMM, TEKYIIEH U
IIPOMEXYTOUYHOM aTTecTaluu.

Cromel U CTYIBS; pabovyee MecTo, OCHAIICHO
KOMITBFOTEPOM C BBIXOJIOM B ceTh MIHTEpHET 1
JIEKTPOHHYIO WH()OPMAIIMOHHYIO 00pa3oBa-
TEJIBHYIO CPeIly, a TAKXKE: SKpaH, POSKTOP,
MapKepHas JOCKa, 2 CTeJUIaXka JUIsl KHUT,
CTCH]I OXpaHbl TPy/Ja U TEXHUKHU 0€301acHO-
CTH.

[Tomemenus amns 1a0OpaTOPHBIX 3aHS-
TUN

YueOnas nmabopatopus (Jlaboparopust mpo-
MBIIJIEHHON KOJIOTHH) OCHAIlEHHas JTabopa-
TOPHBIMH CTOJIAMU U CTYJBSIMH, CIIEAYIOIIIM
obopymoBanueM: nonomepsl pH-Dkcnepr — 3
mT., cnexkrpoporomerp [13-5300B, poToko-
nopumetp KOK-2, Becbl aHamuTHIeCKUE — 2
IIT., CTEH]I-BCTPSIXUBATENb, CYIIUIbHBIN
mkad, nenrpudyra naboparopHasi, 1adopa-
TOpPHBIE MPUCTABHBIE CTOJIBI — 2 IIIT., BBITSAXK-
Hble mIKagbl — 2 MIT.

[Tomemienus A CaMOCTOSITENBHOM pa-
00TBI

Crounbl, cTynbs, 9KpaH, npoektop. Paboune

MECTa CTY/ICHTOB OCHAIICHBI KOMITBIOTEPAMU
C BBIXOJIOM B ceTh VIHTEpHET U 2NIEKTPOHHYIO
nH()OPMaAIMOHHYIO 00Pa30BATEIBHYIO CPEy.

[Tomemienue as XpaHeHus ¥ npodu-
JaKTHYECKOTO 0OCITYy)KUBAaHUS Y4eOHOTO
000pyTOBaHUS

Pacxoaabie MaTepuaisl A1 PpEMOHTA B 00-
CITy)KMBaHUS TEXHUKU. MecTa Ui XpaHeHus
000pyTOBaHUS
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