MHWHHCTEPCTBO CEJbCKOI'O XO3AMCTBA P®

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/IKETHOE OBPA30OBATEJIBHOE YYPEXJIEHUE
BBICHIET'O OBPA3OBAHUA

«OPJIOBCKHM IT'OCYJIAPCTBEHHBIN ATPAPHBIA YHUBEPCUTET
MNMEHMUA H.B. IIAPAXWHA»

YTBEPXKIAIO

H.o. npopexTopa no yue6Ho-MeToAHIECKOIH
paboTe, HAYAILHHK yNIPaBJIEHHS CTPATErHYe-
CKOIr'0 pa3BUTHA

% A.T'. 3aiines
=

« Wk LNl 2021 r.

PaGouasi nporpaMMa TUCHHILIMHBI

METObI SKCIIEPUMEHTAJIbHBIX HCCJEJIOBAHU B BUOTEXHOJIOI U

Hanpasnenue noarorosku - 19.03.01 - BUOTEXHOJIOT' USL
Hanpasnennocts noarorosku - BUOTEXHOJIOT'UA
Kpanmudpuxamus - BAKAJIABP

dopma 00ydeHHs - 3204HAS

I'ox Hayanmo moarorosku: 2021

Open 2021 rox



/ .
 kO6m. Fanpmaosa ALIO.  « /6 oL 2021 r

Coctanurteas “

PoticHienT ﬂ ®.0.1. Poauna H.JL « /6 » L 2021 r.

[Iporpamma paspaGorana B coorBerctBun ¢ D®I'OC BO no HAINpaBJICHUIO TOATOTOBKH

buorexnosiorus
[Iporpamma obcyxieHa Ha 3aceaHUN Ka(beup'm buorexHonoruu
npotokon Ne 7~ or« /9 » D& 2021

3aB. Ka(})enpoﬁc,,/?/fﬂ; A.6.H., npodeccop INasnosckas H.E.
/
«/9» O 2021,

[Tporpamma paccmotpena 1 0106peHa Ha 3aceanun YueHoro coBeta dhakyibTeTa GHOTEXHOJIOTHH

o A Yy, 2
M BETEPUHAPHOM Mennwrrp okoi Ne 2 otr« A7 » @2 2021r.
o

Jlekan ¢axynbrera 1.C.-X.H., npodeccop Jlsuyk P.H.

«Ji» 92 2021 r.

HporpaMma [IpUHATA yLlCGHO-MeTO}.II/I'-leCKOﬁ KOMUCCHEH  TI0 HalpaBJICHUIO  TTOATOTOBKH

buorexHonorust nporokon Ne 6 ot«ild »w O 2021r.

[Ipeacenarens yueOHO-METOAMUECKOH KOMUCCHH 11O HamnpasJIEHUIO MOAr0OTOBKM bUoTexXHOI0rHs

// A.T. H. TopekoBa UB. « < » O 2021
/

JlupekTop Hay4HOM GUOIMOTEKH % §/E» CZ  202Ir




OraBjienue

3321501 (53 2 0 (I 4
1. [lepeueHs MIaHUPYEMBIX PE3YIHTATOB OOYUYCHHS MO JTUCIUILTHHE (MOJYJII0), COOTHECCHHBIX C IL1a-

HUPYEMBIMHU PE3yJIbTaTaMU OCBOCHHS 00pa30BaTEeILHON POTpaMMbl (KOMITETESHIIMU 00yJaronierocs, hopMu-
PYEMBIC B PE3YIBTATE OCBOCHUS TUCIIHILITHHBL ). . ..\t ut ettt enteeaeenteenteenaeeateeneenneenaeeaneeneeneenaeaneeennas 4
2. MecTo AUCUUITIMHBL B CTPYKTYPE 00Pa30BATEIBHON MIPOTPAMMBIL. . ... e .veneteneaeeneeaneaneneannenees 4
3. O0beM AUCIUTUIHHEI (MOJTYJIs) B 324€THBIX €IMHUIIAX C YKA3aHWEM KOJIMYECTBA aKaJeMHYECKUX da-
COB, BBIJICJICHHBIX HAa KOHTAKTHYIO paboTy (BO B3aMMOIEHCTBUH C MIPETIOAaBaTeeM) 00yJaromuxcs (10 BUIaM
Y4eOHBIX 3aHATHI) 1 HA CAMOCTOATEIBHYIO PAOOTY OOYTAFOIIIXCST. . « e ueeneeneenteneeneeeeateaneaneaeanaennenaans 4
4. ConepxaHue OUCIHILINHEI (MOIYIIS), CTPYKTYPHPOBAaHHOE IO TeMaM (pa3zeniaM) ¢ yKa3aHHeM OTBe-
JICHHOTO HAa HUX KOJMYECTBA aKaJIEMHUUECKUX YACOB U BUZOB YUCOHBIX 3AHATHH] . ... . vvernseeieeienieninieeniesieennD
4.1 ConepxaHue MOAYIICH U PA3IEIIOB TACIIUTITITHBL. . ... e et entententene et et eaten e ete et et eeeaaenenenas 5
4.2 Pa3zgensl OUCLIUIUIAH U BUABI 3aHIATHI
VR e Yl ke (1097 17001 8) £:) 2 00) () 4 1115 1 P 7
4.4 JIaOOPATOPHBIA TTPAKTHKYM. . . e eeeueententententen e et e et et et et et et et et et et e te et et etaeeaeteaaaeneaes 8
4.5 CaMOCTOSTEIBHAST PAOOTA OOYTAFOIIIIXCS . .+ et v evveetneseeensensansensensensensensansaneaneansensansansenrnsen 9
5. [lepeueHp yueOHO-METOANYECKOTO 0OECTIEUCHNS ISl CAMOCTOSITEIBHOM PabOThl 00YYaIOIIMXCS 110
TUCITUTUINHE (MOIYJIIO)
6. DOH/ OIICHOYHBIX CPEICTB JIJIS MPOBEICHUS IPOMEKYTOUHOM aTTECTAUU 00YYArOIIUXCSI 10 TUCIUTI-
B10200 (S 010 (031137210 ) ATV P PP 9
7. [lepeueHb OCHOBHOM U JOMOJHUTEILHON YUeOHOM IUTEpaTyPhl, HEOOXOIUMOM JJIs1 OCBOSHUS TUCITHII-
81170202 1011716 ) 10
8. [lepeyeHpb pecypcoB MHPOPMAIMOHHO-TEICKOMMYHHKAIIMOHHOM ceTH «HTEpHET», HEOOXOUMBIX IS
OCBOCHWIS JIUCTIATITIHBT (MOJTYIISI) . . v v e v e eeseentseeeeaeente et e teeaae e aeeeae e te e teeae e e e e eeesbbeeaabeeanbeeesaeeeneeensneenes 10
9. MeTtoauueckue yKa3aHus JUist 00yUYArOIIUXCS M0 OCBOCHHEO TUCTIUTUTHHBL. ... .vuveereneereneieennenansn 12
10. IepeveHs HHGOPMAIIMOHHBIX TEXHOJIOTHI, HCIIOJIB3YEMbIX MIPH OCYIIECTRICHHH 00pa30BaTEIbHOTO
mpoliecca o JUCHUIUTHHE (MOJIYIIIO0), BKITFOUAs TIePeUeHb MPOrPpaMMHOr0o obecneueH s U HH(GOPMAIMOHHBIX
CHPABOYHBIX CUCTEM (TIPH HEOOXOIMMOCTH ). .. v s uensensses s eateesseaseeaseesbeesseessessaeasseansaaaseesbeesaeenseesbeesbeassessaeessnas 12
11. Onucanune MaTepruanbHO-TEXHHUYECKOM 0a3bl, HEOOXOAMMOH JIJIsl OCYIIIECTBIEHUS 00pa30BaTEIILHOTO
MPOLECCA MO JUCTUTUIIHE (MOIYITED) ...ttt tt ettt ettt et et ettt e e et e et et et e et e e et e et et et e e e e e e e eeeanens 13
12. Kpurepun OIICHKH 3HAHUT OO0YUAROTIIIXCS . . vt e evensentenneaenaeneenennennenensennensenneenennenneenennnns 13

13. Ilpunoxenue



BBenenne

MonynbHO-peTHHTOBasI CHCTEMa OLIEHKH KadecTBa ydeOHOW paboThl 00yJaromuxcst BBeAeHa IS U3Y-
qeHust Kypca «MeTolbl 3KCTIepUMEHTAIFHBIX MCCIIEAOBAaHNN B OMOTEXHOJOTHH» C IENIbI0 aKTUBU3AIIUN CaMO-
CTOSATENBHOHN paObOThI U CTUMYJUPOBAHUS €€ PUTMUYHOCTH.

OcHOBa MOAYJNBHOTO OOyUYCHUS - YYCOHBIA MOJYJIb, BKIIOYAOIINNA: 3aKOHYCHHBIH 070K MH(OpMauy;
IIEJIEBYIO TIPOTpaMMy AEHCTBUI 00YyUaroIeTrocs; PpeKOMEHAINH MTPETIOIaBaTeNsl 110 €€ YCIIeITHON peaTn3alny.

MopysbHasi TEXHOJIOTHS 00ecTieYnBaeT HHIANBUAYATH3aLUI0 O0YUYEHHs: TI0 COACPKaHUI0 00YUYEHHSs, 1O
TEMITy YCBOCHHS, M0 YPOBHIO CaMOCTOSITETILHOCTH, MO0 METOJaM M CIOCO0aM yueHHs, [0 CIoco0aM KOHTPOIS U
CaMOKOHTPOJIAL.

Henpio aucuuniauHbl «MeTombl 3KCIePUMEHTAIbHBIX HCCIEJOBAHUNA B OMOTEXHOJIOTUW» SIBISETCS
M3YyYCHUE COBPEMEHHBIX (DU3MKO-XMMUYECKUX METOJIOB MCCJICIOBAHUS, UCIIOIB3YEMbIX MPHU aHaIM3e OUOJIOTH-
YeCKUX OOBEKTOB M MPOIYKTOB, MOTYyYaeMBbIX IMPU OMOTEXHOJOTHIECKHX TIpoIeccax; (opMUpOBaHHE HABBHIKOB
CaMOCTOSITETFHON HAYYHO-HCCIIEIOBATEIBCKOM JesTEeNFHOCTH.

3agayamMu TUCHHAILUTAHBI «METOIBI SKCIIEPUMEHTAIBHBIX UCCIICAOBAHUIN B OMOTEXHOJIOT I SBIISIOTCS:

- U3yYCHHE KIACCUUECKUX METO/IOB UCCIIEIOBAHNI OHOIOTHYECKUX 00BEKTOB;

- I3y4YEHHE XPOMAaTOrpauecKnX METOIOB aHAJIH3a;

- I3yY€HHE CIEKTPAIbHBIX METOIOB HCCIIEIOBAaHIA B OMOXHMHUMU.

1. llepedyenb MIAHMPYEMBIX Pe3yJabTATOB 00yYeHHS MO JUCHUIIHHE (MOIYJII0), COOTHECEHHBIX C
IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeIbHON NPOrpaMmbl (KOMIETEHIUH 00YYar0LIerocs,
(popMupyembie B pe3yjibTaTe OCBOCHUS M CIMIITIUHBI).

B pesynbTare uzyueHus: naHHOW y4eOHOM MUCHMILTUHBI «METOIbI SKCIICPUMEHTAILHBIX HCCIICIOBAaHUN
B OMOTEXHOJIOTUI» Y 00yuatomuxcs popMupyeTcs npodeccuoHalbHast KOMIIETEHIIUS:

- CIIOCOOHOCTBI0O W TOTOBHOCTBIO HCIIONB30BaTh  OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYUYHBIX
JTVCLIUIUTAH B TIPOQ)ECCHOHANILHONW  ICATENBHOCTH, TPUMEHATh METOJbl  MaTeMaTH4ecKOro  aHaiu3a |
MOJICITMPOBAHUS, TEOPETUUECKOTO U IKCIIepUMeHTabHOTO Hccnenoanus (OITK-2);

BIIQJICHUEM IUTAHUPOBAHUS DKCIIEPUMEHTa, O0pa0OTKA M TPEACTaBICHHUS TOIYYCHHBIX Pe3yJIbTaToOB
(TIK-10).

B pesynbrate uzydeHus AUCHMIUIMHBI «MeToAbl SKCIEPUMEHTANbHBIX UCCIEOBAaHUNA B OMOTEXHOJIO-
runy obyuvaromuiicst onkeH (OITK-2):

3Hamb OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUILIUH.

YMmems ucmionb3oBaTh  OCHOBHBIE 3aKOHBI ~ €CTECTBEHHOHAYYHBIX JMCIHIDIMH B MPO(EcCHOHAb-
HOM JesTEeIbHOCTH.

Braoemv ocHOBaMU MaTeMaTHYECKOTO  aHajW3a W MOJEITHPOBAHUS, TEOPETUIECKOTO U IKCIEPH-
MEHTAJILHOTO MCCIIEIOBAHUSI.

B pesynbraTe u3ydeHHs TUCHHUILTUHBL «MeTO/Ibl IKCIEPUMEHTATBHBIX HCCICAOBAHUI B OMOTEXHOIIO-
runy odyyaronuiics qomkeH (ITK-10):

3namb OCHOBHBIE METO/IbI ITTAHUPOBAHUS KCIICPHMEHTA.

Ymemsb Mcnionb30BaTh OCHOBHBIC METO/IbI TNITAHUPOBAHHS YKCIICPUMEHTA.

Bnaoemws ocHOBaMH 00paOOTKH JaHHBIX, HEOOXOIMMBIX JUISl PEIICHNS SKCIICPUMEHTAIBHBIX 33134 B 00-
JIACTH MEUIIMHCKOW OMOTEXHOIOTHH.

2. MecTo TMCUMILTUHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMmbl.

Hucuunnuna «MeTozbl SKCIepUMEHTAIbHBIX HCCIICAOBAaHUN B OMOTEXHOIOTHMY OTHOCHUTCS K brioky 1,
Jucuumumsel (Monyn), 6a3osas yacts (b.1. 5.1.15).

Hucuunnuna usyvaercst Ha 3 xypce. OHa Oa3upyeTcs Ha 3HaHUSAX, [MOJYYEHHBIX NMPU M3YYEHHH psiaa
HE3aBUCHMBIX HAYK, TAKUX KaK OCHOBBI OMOXMMHHU U MOJIEKYJsipHOW Ononorun; OOmeil 61ooru ¢ 0OCHOBaMHU
MUKPOOUOIOTHH; aHATTUTUICCKOW XHUMUH.

[IporpamMma AMCUUIIIMHBI TOCTPOEHA OJIOYHO-MOIYIBHO. B Hell BbIAETCHBI pa3/ienbl: BBeICHHE B AWC-
LUUIUTUHY; TUIAHUPOBAaHUE JKCIIEPUMEHTa; TabopaTOpHOE [el0 B OMOTEXHOJOTWH; TEXHOJIOTHYECKHE OCHOBBI
OMOTEXHOJIIOTHYECKUX POU3BOACTB; MATEMaTHIECKOE MOJICTTMPOBAHNE B ONOTEXHOJIOTHH.



3. O0beM AuCHUNIHHBI (MOIYJA) B 3a4€THBIX €IHHUIAX C YKA3aHHEM KOJHYeCTBA aKajieMude-
CKHMX YaCOB, BbIJIeJIEHHBIX HA KOHTAKTHYI0 padoTy (BO B3aUMO/EICTBHUH ¢ NMpenoaaBaTesieM) 00y4alommx-
cs (0 BUAaM y4eOHBIX 3aHATHIT) 1 HA CAMOCTOATEILHYIO Pa0oTy 00yUYaloIIuXxcs.

Tabmuia 1 - O6mias Tpy/10eMKOCTh TUCIUIUIMHBL 3 3aUeTHBIC SIIUHUIIBI

N Bcero Kypc 3
Busl yueGHOI HArpy3KH
4acoB
KonrakrHast pabota (Bcero) 12 12
B TOM YHCIIE:
Jlexuuu 4 4
W3 HUX:
aKTHBHBIE (POPMBI O0YUEHUSI 4 4
Jla6oparopHbie paGoTh (JIP) 8 8
U3 HUX:
aKTHBHBIEC (POPMBI O0YUEHUSI 8 8
[MpakTHYecKas MOArOTOBKA 4 4
CamocrositenpHas pabora 92 92
Bun npomexyTouHOM 3a4yeT 3a4eT
aTTecTaln
KoHnTposib 4 4
OO6wias Tpy10eMKOCTh 108/3 108/3
qac/3a4. e

JlucumiyinHa 3aBepIIaeTcsi 3a4eTOM, B XOJIe KOTOPOTO MPOBEPSIETCS YPOBEHb JONPO(ECCHOHAIBHOM
KOMIIETEHIIMH OOYYaroIIerocsi B 00JIACTH 3KCIIEPUMEHTANBHBIX METOJOB HMCCIICAOBAHHS OMOTEXHOJOTHUSCKIX
npoayToB. [Ipu mpoMeKyTOUHO# aTTecTali 00ydYalonuXcss OCHOBHOS BHHMMaHUE OOpalacTcs Ha MOHUMaHHUE
MMH, OCHOBHBIX METOJO0B MCCJICAOBAHUS B OMOTEXHOJOTUH;, 3HAHUI TEXHOJOTUYECKUX OCHOB IIPOU3BOI-
CTBa U MaTeMaTHYECKOE MIAHUPOBAHKE MOJTYUCHHS [[EIEBOTO MPOJAYKTA.

TekyIas npoBepKa KauecTBa 3HAHWN B TEUCHHE CEMECTpa MPOBOTUTCS MPH PEIICHUH YYalUMHUCS TH-
MOBBIX 3a/1a4 U 3a/1a4 JUCIUIUINHEL:

-pelleHue 3a/1a4 U 3a/1aHU#, TPEOYIOIUX CAMOCTOSITEILHOTO TIOUCKA PEIICHHH;

-BBITIOJTHEHUE UTOTOBBIX MICEMEHHBIX KOHTPOJIBHBIX PadoT;

-pellleHne TECTOB 110 TeMaM JAMCIUILIHNHBI.

- HallMCAaHWE IOMAIITHEH PabOTHI.

4. ConeprxaHue TUCHUMIMHBI (MOIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aejiaM) ¢ yKa3aHHeEM
OTBEJIEHHOI0 HA HUX KOJMYECTBA aKAeMHUYeCKUX U BUI0B YUeOHbIX 3aHATHIA.

4.1. Coaep:xanue MoayJieil 4 pa3aesioB AU CHUILTUHBI

Tabmmma 2 - Coxgepkanne MOAYJICH U pa3ieoB TUCITUATITINHBI

Kypc 3
(KOJIM4EeCTBO MOAyJICH 2)

MO}_Iy.]'lI) L «COBpeMeHHbIe METOAbI UCCICTOBAHUA LIE€JIE€BOI0 IIPOAYKTA B OHOTEXHOJIOTHHY

Ienb: BeIpaboTKa y OOYYAIOUIMXCSI CHCTEMBI 3HAHWH M YETKOTO MPEJCTABICHUS O METOJaX UCCIe-
JIOBaHMS IIEJIEBOT0 MPOIYKTAa B OMOTEXHOJIOTHHI




B pesynbTaTe ycBOSHUS gaHHOTO Moayiis hopmupyrot komnereniuu [1K-10, OITK-2

Ne | HaumeHoBaHue paszeia auc- Cojeprkanue paszaena
n/m | UMIUTAHBL, BXOJSIICTO B aH- KOHTaKTHas paboTa CPC
HBII MOJTYJIb.
1 | Knaccuueckue wMetomel uc- | O0ocHOBaHUMEe BbIOOpa Meronaa | Beibop meroma mpobooTodopa.

CIIEOBAHUS OWOJIOTMYECKUX
00BEKTOB

MornekynsapHO-TeHETHIECKHe
METOABl  HCCIACAOBAaHUM B
OMOTEXHOJIOTUU. TOJIMMEpPa3-
Has nenHas peaknus (ITL[P).
YcrpolicTBo TIIIP-
nabopatopu.

uccienopanuii. IlorpemHoctu
IIPH WUCTIONIB30BAaHUH KIIaCCHYe-
CKHAX METOJIOB HCCJICIOBAHUS.
Oramnbel TPOBEICHUS aHaIN3a.
UyBCTBUTENBHOCTD Pa3TMIHBIX
METOJIOB HccienoBanus. Hau-
Oonee pacmpocTpaHeHHbIe
KJIACCUYECKHWE METOJBI HCCIe-
JIOBaHHUA OWOJOTHYECKUX OOB-
€KTOB.

IIpeumymecta IIIP-ananusa.
Otaner  IIIIP. KommnoHeHTHI
TILIP. PaznoBugnoctu I111P.

[TorpemHocTn mpu MPoOOOT-
Obope. BapuanTtel mpobormos-
TrOTOBKU. BwiOop Meronma
npobonoaroroBku. [loBsiie-
HUEC YYBCTBUTCIHHOCTH Me-
TOJIa IPH MPOOOIOATOTOBKE.

CnocoOBl cOXpaHEHUs Mare-
puasia JUIs  HMCCICIOBaHHS
meTtoaom IIIIP.

Xpomarorpaduueckue MeTo-
Ibl aHalu3a LEJIeBOro Ipo-
JIyKTa

CHeKTpaHI)HI)IC METOABI HC-

CJIEOBAHUSI B OHOTEXHOJIO-
197078

Kanumnsphsrii
pes.

anektpodo-

ATOMHO-aJIcOpOIIMOHHAsT |
aTOMHO-DMUCCHUOHHAST  BUJIBI
CIIEKTPOMETPUH.

OcCHOBHBIE BHJBI XpOMaTorpa-
¢un. Teopernueckue OCHOBBI
xpomartorpaduu. BosmoxxaocTr
METOAa XpOMaTorpaguuecKoro
aHanmu3a.  YyBCTBUTEIBHOCTH
Pa3NUYHBIX METOIOB XPOMATO-
rpaguydeckoro anainmuza. Teopus
TeopeTHueckux Tapenok. Crio-
cOOBI IPUMEHEHUS KOJIOHOYHOM
xpomatorpaguu. ITambl TMpo-
BeJleHHs aHanu3a. Mcrosb3oBa-
Hue mapamerpa Rf — orHocu-
TEJILHOW CKOPOCTH IIepeMellie-
HUsA. OCHOBHBIC BUbI JCTCKTO-
POB B Xxpomarorpadumu.
®oromerpus. Meron wuHpa-
KpPaCHOM CIIEKTPOCKOIINH.
O6ocHoBaHuEe BbIOOpa METO/A
HCCIIeI0BaHUs. JTambl NpoBe-
JICHUS aHAJIM3A.

OcHOBBI aTOMHO-
a0COpOLIMOHHON  CIIEKTPOMET-
pHHL. OcHOBBI aTOMHO-

SMUCCHOHHOW CIIEKTPOMETPHH.
Knaccudukamus metomoB abd-
COPOLIMOHHON CHEKTPOMETPHUH.
Henmamennsie BapHaHTHI
ATOMHO-DMUCCUOHHON  CIIEK-
TPOMETPHH.

Bbrok-cxema rasoBoro xpoma-
torpada. Bugsl xpomarorpa-
¢uueckux konoHok. OrpaHu-
YEHUs1 Ta30BOM Xpomarorpa-
¢un. OCHOBHBIE TEPMUHBI,
HCIIOJIB3yEMBIE B TIa30BOH
xpomatorpadun. Breicokoad-
(bexTuBHAs KHUIKOCTHAS
xpomatorpadus. 0coOeHHO-
cTi BbIOOpa MOJIBMKHOW (ha-
3b1. OCOOECHHOCTH KallWLISIp-
HOW Xpomarorpaduu. MeTO-
JIbl TIOBBIIICHHUS YYBCTHTEIb-
HOCTH B Ta30oBOH XpomaTo-
rpadun. Bunmbl KumkocTHOU
xpomarorpagpumu. Jrarbl
nposegennss BOXKX. Orpa-
Huuenusa metona BOXX.

3aKkoH Byrepa-nambepra-
Bbepa. MonexynsapHsiii kK03¢-
(UIMEHT TIOTJIOIIEHUS. Xa-
PaKTEpUCTUKN  JIEKTpOMar-
HUTHOT'O CIIEKTPa U3ITy4YECHHUS.

OrpaHu4eHus1 METOa KaIluII-
JISIPHOTO 3JeKTpodhope3a.

OMHUCCUOHHAS
[LUIAMEHH.

¢doromeTpust

Monayas Il. «AH:KeHepHbIe 0CHOBBI B 0MOTEXHOJIOTHID)
Henpb: BbIpaboTKa Yy 0O0YYarOLIMXCsl CUCTEMBI 3HAHUW M YETKOTO MpEACTaBICHHs O crenuduke pea-
IU3anud OMOTEXHOJIOTHYECKUX MPOLIECCOB.

B pesynbraTe ycBoeHus: naHHOTO Moayiisi popmupyrot komnerenuuu [1K-10, OITK-2




2 Criettuduka peanu3anuy | DJEMEHTbI KOHTPOJISA U yIpaB-
OMOTEXHOJIOTHYECKUX  MPO- | JICHUS B OMOTEXHOJIOTHU
HCCCOB.. Knaccupukanuys — morpermHocTei
O6pabotka 9KCIEpUMEH- | aHanmm3a. Pa3sMax BapbHpOBAHHMSL

TambHBIX maHHBIX. Orenka | OneHka BOCHPOM3BOIMMOCTH pe-
MPaBWIBHOCTH  PE3YJTATOB | 3yJAbTaToB M3MepeHuid. OlieHKa
aHamm3a. KomMOuHaToprka | paBUIIBHOCTH PE3yJIbTaTOB aHa-
KJIACCUYECKUX W HHCTPYMEH- | Jm3a.

TaNBHBIX METOJOB HCCIENO-
BaHUsI.

OCHOBBI MaTepHaITbHO-
SHEpreTHYeckoro  OamaHca
MHUKPOOHOTO pocTa.

Kommeroreprnass  o6paboTka
nagaeix DOXMA. Ilakers!
MporpaMM Il XpOMaTorpa-
¢uueckoro ananuza. [lakers
MporpaMm JUIS Macc-
CIIEKTPOMETPHH. ITakeTsl
nporpaMMm st (POTOMETPHUH.
[Takersr mporpamm ans UK
CIIEKTPOMETPHH. ITakeTsl
nporpamm aiist SIMP.

4.2. Pa3gennsl AUCHMILINH U BUALI 3aHATHI

Taomuua 3.- Pa3nensl TUCHUAIUINE U BUIOBI 3aHATHIA

Pazgen AUCHUILIMHBI, BXOS- Jlek,. 113
LIETO B JaHHBIN MOAYJIb

JI3 CPC Bcero
4acoB

Kypc 3

2 -

MMo

o |ny

I | J1b
|_\

2 -

4.3. TemaTHnueckuii JIaH JEeKIMI

Taomuua 4- TemaTnueckuii IiIaH JEKIHAI

Pazgen nuCHMIIINHEIL, Tema ek
BXOJSIIMH B TAHHBIM MO-
JyJb

KonTakTHas padota

(uac.)

Kypc 3

JIOTUYECKUX 0OBEKTOB.

CIENOBAHUNA B OHOTEXHOJIOTHUU.

MoeKynsIpHO-TeHETHYECKUE METOIBI HC-

pasnas nennas peakius (I1LP). Ycrpotict-
Bo [1L1P-naboparopuu. OIIK-2, [1K-10

1 Kitaccuueckne MeToabl MccieqoBaHus OUo- 2

IIOJINME-

Mogyns 1

OMOTEXHOJIOTHH.
Kanumsipaslit anextpodopes.

ATtoMHO-aIcopOIInoHHas 154

2, TIK-10

CH@KTpaJ'IBHBIe METOABI HCCIICOOBAaHUA B

SMHUCCHOHHas BHUJBI criekTpomeTpun. OIIK-

aTOMHO-

CKHX HPOLIECCOB.
O06paboTka SKCHEPUMEHTATBHBIX

Moy 2

OIIK-2, I[IK-10

OreHKa MPaBMIIBHOCTH Pe3ybTaTOB aHAJH-
3a. KomOnHaToprka KJIaCCHYECKUX M MHCT-
PYMEHTAJIBHBIX METOIOB HCCIICOBaHUS.

2 Crneuunguka peanuzanud OMOTEXHOIOTHYE- 2

JaHHBIX.
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Uroro:

B T.4. B aKTUBHOH opme

4.4. TlpakTH9IeCcKHe 3aHATHS
Tabmuima 5 - TemaTu4eckuii IUIaH MPAKTHYCCKUX 3aHATUI

4.4, J1abopaTOpHBIHA MPAKTUKYM
Tabnuua 5 - JlabopaTOpHBIH TPAaKTUKYM

MOJYJIb

Pazngen nucHuIUIMHEL
BXOISIIMN B JTaHHBIN

Tema 1a60paTOPHOTO MPAKTUKyMa 3aHsI-
TUS

KonTakTHas pabo-
Ta

(qac.)

Kypc 3

Brigenenue 1eneBoro mpoaykTa Ha MpH-
Mepe Onopa3pymaeMoro miacThKa.
Wzydenue pacrpeneneHrs MOJEKyJIIpHBIX

Macc OHWOIUIACTUKOB  METOJOM  Tellb-
¢unprparum. OIIK-2, [TK-10

Mogyas 1

HccenenoBanue coctaBa >KUPHBIX KHCIOT
JUNUAOB, BBIOCNCHHBIX M3 OHOMAacCCHI
Ralstonia Eutropha B-5786, wmeromom
xpoMaTo-macc-criektpomerpun.  OINK-2,
I1K-10

MeToapl BBIJICICHUS U OYHMCTKH IEJIEBOTO
OMOTEXHOIOTUYECKOTO MTPOAYKTA

buonoMHHECIIEHTHBII TBepA0(ha3HBIN
UMMYHO(EPMEHTHBIN aHAIN3.

Wnentudukanus WHAUBUAyYMA C TOMO-
mipio reHotunupoBanus. OIMK-2, ITK-10

OnpenescHue BEIMYHUHBI KOAPPUIMEHTA
MacCoOTAaYl B Ta30’KUAKOCTHOM OHope-
AKTOPEC U €ro BJIMAHUC HA IIPOAYKTUBHOCTD
ouorexnosoruyeckoro npoiecca. OITK-2,
I1K-10

Mopmyms 2

Onpenenenre Mex(pa3HOH MOBEPXHOCTH B
ra3zoxuakoctHoMm Ouopeakrope. OIIK-2,
I1K-10

Uroro:
B T.4. B aKTUBHOU (hopme

4.6.CamocTosiTeIbHAsI padoTa 00y4yarommuXxcs

Tabnuna 6 - TeMaTHYeCKHi TIIIAH CAMOCTOSITEIHHOM Pa0OThHI 00YYAIONIIXCS

yeHHe Teope-

Camocron-
TeJIbHOE H3Yy-
THYECKOro Ma-

Brinosnenue
JOMAIIHUX Y-

PaKHeHMil U

RAMAHNUN

Hanucaunue

nedenaTa
IMToaroroBka k
O0TYeTYy MO0 MO-
AVJIAM
JAKP
IMoaroroBka
Nnpe3eHTaAnni K
pedepatam,
JOKTIATAM
Pabora ¢ un-
TepPHeT-
TPEHAXKEPOM

KossiokBuymsl

Tpynoem-
KOCTb

(uac.)

Kypc 3

CoBpemeH-

Mo-
pINAINS

[ BN
o
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HBIE METO- 15 5 4 24

OBl Ucclle-
JIOBaHHS
LIETIEBOTO
NpoJayKTa B
OHMOTEXHO-
JIOTMH

Hnxenep- 15 5 4 24
HBIE OCHO-

BBl B OWO- 15 5 4 20

TCXHOJIOTUH

Mopyns 2

Bcero yacos 92

5. llepedyeHb yueOHO-MeTOAUYECKOr0 odecneyeHus IJIsl CAMOCTOSITEIbHOMH pPadoThl 00y4yalommuxcst
10 JUCUMIVINHE (MOAYJII0).

OOyuaromuiicss UMeeT HEeOrpaHHMYCHHBIH JOCTYN K MH(OpMAIMOHHO-00pa30BaTeIbHON cpeie YHUBEp-
cuteta http://do3.orelsau.ru/subject/list/index/switcher/programm?page _id=m0602&page_id=m0602

1. Meroapl HcclieIOBaHUsI COBPEMEHHBIX MONMMEpHBIX MaTepuanos: CocraBurens: 3ampinuisieBa O.1.
YyebOHo-meToquueckoe mocooue. — Huwkuauit Horropoa: Huwkeroponckuii rocynusepcuret, 2012. — 90 c. Pe-
xuM roctyma: http://window.edu.ru/resource/844/77844/files/Zamyshlyayeva?2.pdf— 3ari. ¢ sxpana.

2. butyesa, A.B. Metoauueckue ykazanus K BoeinoiaHeHuto CPC no kypcy «CoBpeMEHHBIE METOBI HUC-
cienoBaHus B Ouoxumum». — VYinan-Yma3: Wsp-so BCITY, 2006, — 72 c¢. Pexum nocryma:
http://window.edu.ru/resource/618/40618/files/mtdbhm36.pdf — 3aru. ¢ sxpana.

6. ®oHx OLEHOYHBIX CPEICTB ISl IPOBEAEHHS! IPOMEKYTOUHOM aTTecTAMH 00YYal0UIHXCS 10 JUCHUILIHHE
(monymo) (Ipuioxenue).

— TepedyeHb KOMIIETEHIMH C yKa3aHHWEeM JTaloB UX (OPMHUPOBAHMS B INPOILECCE OCBOEHHS 00pa3oBaTENbHON IPO-
rpaMMBbI;

—  OIKCaHMe ToKa3aTelell U KPUTEpUEB OLICHUBAHUS YPOBHSI NPUOOPETEHHBIX KOMIIETCHIMIH Ha Pa3IMUHBIX dTarax
ux (GOPMHUPOBAHUSE;

—  THUIIOBBIC KOHTPOJIBHBIC 3aJaHus, HEOOXOUMBbIE AJIsi OLCHKH 3HAHUWM, YMCHHUI, HABBIKOB U (MJIM) OIBITA JESITENb-
HOCTH, XapakTepU3YIOIIUX 3Tarbl (GOPMHUPOBAHHS KOMIIETCHIMII B IMPOLECCE OCBOCHMS OCHOBHOM mMpodeccho-
HaJIbHOM 00pa3oBaTeNIbHON MPOrpaMMBI:

* KOHTPOJIbHBIE BOMIPOCHI M 3aJIaHUsI I CAMOCTOSTEIbHOM paboTHI;
* KOMIUICKT 3aJaHHi JU1s1 KOJUIOKBUYMOB;
* KOMIUTEKT TeM pedepartos.

—  MEeTOJMYECKHE MaTepHajbl, ONpeelstoNie MPOLEAyphbl OLICHUBAHUS 3HAHUM, YMEHHH, HABBIKOB M (WJIM) OIbITA

JIeATENIbHOCTH, XapaKTePU3YIOUIMX 3Tabl HOPMHUPOBAHUS KOMIIETEHIIHH.

7. IlepeyeHb OCHOBHOI M JONMOJHUTEIbHON YUeOHOH JUTEPATyPhl, HEOOXOAUMOI 1JIA OCBOEHUSA
AUCUHMIJIMHBI (MOYJIs1).

a) OCHOBHAs JIUTepaTypa

1. PrikoB, B.B. MaTtemaTrueckas CTATUCTHKA M IJIaHUpOBaHue dkcriepumenta / B.B. Poikos, B.1O. Ut-
kuH. Mocksa, 2009. — 303 c. Pexxum nocryna:
http://window.edu.ru/resource/941/67941/files/MathStat _Rykov_Itkin.pdf — 3aru. ¢ skpana.

0) 10TOTHUTEILHAS JTUTEPATYPa

1. Ilanxae D.I' OcHOBBI OHMOTEeXHOJOrHH: [le3nHTEerpamus MHUKPOOHBIX KJIETOK B OMOTEXHOJOTHH:
yaebHoe nocobue/ BCTTY, 2001. Pexum JIOCTyTA:
http://window.edu.ru/resource/334/18334/files/Mtdbthn15.pdf - 3arn. ¢ skpana.

2. Estiorun . A. OcnoBsl 6uocencopuku / I'.A. Eptiorun, I'.K. Bynnukos, E.E. CroiikoBa. — Ka3anb,
Kazanckuii rocynapcrBeHnslii yHuBepcuteT uM. B.W. Viesaosa Jlenmna, 20017 — 80 c. Pexxum mocryma:
http://window.edu.ru/resource/165/58165/files/chem0019.pdf - 3aru. ¢ skpana.

3. KomnbrorepHoe MonenupoBaHne OHOTEXHOIOTMYECKHUX MPOIECCOB U cucteM: Y4eO. mocodue / J1.C.
Heopenkuii, C.U. dsopenxuii, E.J1. Myparora, A.A. Epmakos. TamboBr: U3n-Bo Tam0. roc. TexH. yH-ta, 2005.
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http://80.76.178.26/resource/list/index/subject_id/481
http://window.edu.ru/resource/844/77844/files/Zamyshlyayeva2.pdf
http://window.edu.ru/resource/618/40618/files/mtdbhm36.pdf
http://window.edu.ru/resource/941/67941/files/MathStat_Rykov_Itkin.pdf
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http://window.edu.ru/resource/165/58165/files/chem0019.pdf

80 c. Pexxum mocryna: http://window.edu.ru/resource/011/38011/files/tstu2005-058.pdf - 3ara. ¢ sxpaHna.

Ilepuoouueckas numepamypa:
BUOTEXHOJIOT'USL. — M., 2005-2021, 1-6 (B rox)
BECTHHK ATPAPHOM HAYKWU http://ej.orelsau.ru/ Otkpeitsiit noctym. Jata obpamenus 14.02.2021
CEJIbCKOXO3SICTBEHHA I BUOJIOTUSL. — M., 2005-2021, 1-6 (8 rox)
HOBOE CEJIbCKOE XO3MCTBO. — M., 2005-2021, 1-6 (8 rox)

HowppE

8. Ilepeuenn pecypcoB HHGPOPMAIHOHHO-TEJIEKOMMYHUKAIMOHHOI ceTn «IHTepHET», COBpeMeH-
Hble npogdeccHoOHATbHBIE 0a3bl JaHHBIX, HH(POPMALMOHHBIC CHPABOYHbIC CHCTEMbl HEOOXOAMMBIX [JIsl
OCBOEHMS M CLUTIJIMHBI.

Catimul s1eKmpoHnbix bubauomex

1. DBC w3nmarensctBa «lOpaiity https://urait.ru/  (http://library.orelsau.ru/els-remote-access-by-
subscription.php ). Heorpanu4eHHsIii 10CTyI.

2. OBC wm3parensctBa «Jlanp» https://e.lanbook.com/ (http:/library.orelsau.ru/els-remote-access-by-
subscription.php ). Heorpanu4eHHsIii 10CTyI.

3. Hayunas ANEKTPOHHAS oubIMoTeKa eLIBRARY https://elibrary.ru/defaultx.asp
(http://library.orelsau.ru/els-remote-access-by-subscription.php ). OtkpseiTeiii  goctyn. Jlarta oGparieHus
02.02.2021 r.

4. HopmatuBHO-TeXHUYECKAs u HopmarusHo-1ipaBoBas cucrema «Texakcnepr»
http://www.cntd.ru/?yclid=5905194109882823518. HeorpaHW4YEHHBIIA JOCTYII.

5. Dnextponnsiii katanor (AUBC «MAPK-SQL»): http://library.orelsau.ru/marcweb/ Beccpounoe. He-
OTpaHUYECHHBIN JOCTYIIL.

6. Hayunas snekrponnas Oubimoreka «KubOepienunka» https://cyberleninka.ru/. OtkpbiThiii 1OCTYIL.
Hara obpamenus 02.02.2021 r.

9. MeToau4yecKue yKazaHus sl 00y4aromMXCcsl 10 OCBOEHUIO IM CHMILINHBI
HpI/ICT}/HaH K H3yquHIO JUCIUIIINHBI, O6y‘-IaIOIIII/IMC$I HCO6XOI[I/IMO BHUMATCIIBHO O3HAKOMMUTLCA C TC-

MaTHYECKUM IUIAHOM 3aHSTHH, CIICKOM PEKOMEHAOBAaHHOW yueOHOW M Hay4yHOH nuTeparypsl. ClenyeT ysICHUTb
MOCJIEe/I0BATEIbHOCTD BHIMIOJIHEHHSI MHIUBHUIyaIbHBIX YYCOHBIX 3a/IaHUM.

IIpenogaBanye AUCHMUIUIMHEI MTPElyCMaTPUBAET:

—  JIeKIIHU;

— 1abopaTopHEIE 3aHATHUS;

— YCTHBIH 0MpoC;

— TeCTUPOBAHHUE;

—  CaMOCTOATENBHYIO paboTy (M3yYeHHe TeOPEeTUIeCKOro MaTepraa; MOArOTOBKY K TaOOPaTOPHBIM 3aHs-
THUSIM; BHITIOJTHEHNE WHIVBUyalbHBIX 33/IaHUH, B TOM 4HcIe pedepaToB, TOKIaI0B, CCE; MOJITOTOBKY K
YCTHBIM OITpOCaM, 3a4eTy | Tp.);

— KOHCYJbTallU{ MPEenojaBaTes.

Jlekuy MO JMCUUILTAHE YMTAIOTCS KaK B TPAUIIMOHHOW (opMe, Tak U C MCIOJIh30BAHUEM aKTUBHBIX
(hop™m oOyuenus. ['maBHOI 3a1aueii KaXKI0M JEKITUH SIBIISETCS PACKPHITHAE CYITHOCTH TEMBI M aHAJIM3 €€ TJIaBHBIX
MOJIO’KEeHUH. PexoMeHyeTcsl Ha IepBO# JIEKIIMK TOBECTH IO BHUMAaHHUS 00YJaloNXCcs CTPYKTYPY AUCITUTUIAHBL
U ee pa3zesibl, a TaKkkKe peKoMeHayemylo jurepatypy. Coaepikanue JeKIMi ompenensercs padoueil mporpam-
MO yueOHOM qucuiuTuHbl. Kaxkas JeKIus JoDKHA OXBaThIBAThH ONPEACICHHYIO TeMY JUCIUILTUHGBL. J[1s Mak-
CUMAJIbHOTO YCBOEHHS AMCUWIUIMHBI PEKOMEHAYETCS M3JI0KEHHE JIEKIIMOHHOTO MaTepuaja C dJIeMEeHTaMH 00-
CYXKJICHUS WIN KOHKPETHBIMU TPUMEPAMH.

Hensmu mpoBeieHNs 1a00paTOPHBIX 3aHATHIHA SBISIOTCS:

— KOHKpETH3alusA TEOPEeTHUECKHUX 3HAHUH, MTOJyYEHHBIX B MPOIEcCe JIEKLNH, TOBBIIIIEHHE POYHOCTH YC-
BOCHMSI U 3aKPEIUICHUS N3yYaeMbIX 3HAHUH U YMEHUIT,

— YCBOCHHE YMEHUH HCCIIEIOBATEIHCKOM pabOTHI;

— YCTaHOBJIEHHE CBA3EH TEOPUH C MPAKTUKOM;
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— pa3BUTHUE JOTUYECKOTO MBILUICHUS;

— yMCHHE BBIOMPATh ONTUMAILHBIA METO PEIICHUS;

— TpuoOpeTeHre HaBBIKOB aHAIN3a MOJTYYCHHBIX PE3YIbTAaTOB;

— CaMONO3HaHHE O0YYAIOIINXCS ¥ CAMOPAa3BUTHE;

— KOHTPOJIb CAMOCTOSITEIbHOW PabOThl 00YUAIOIIMXCS TI0 OCBOCHHUIO YIeOHOW AUCIUTUINHBL.

Kaxnoe nabopaTopHOe 3aHSTHE HAYMHACTCA C MOBTOPEHHS TEOPETHUYECKOro MaTepHuaia (YCTHBIM OII-
poc). st aToro odeHs BaKHO YETKO CPOPMYIHPOBATH 1€ 3aHATHS U OCHOBHBIE 3HAHWS, YMEHUS W HABBIKH,
KOTOpbIe 00yuaromuicst TOKEeH NpUoOpecT B TeueHue 3aHATHs. Ha mabopaTopHBIX 3aHATHSX MOTYT HPOBO-
TUTHCSI TIPETYCMOTPEHHBIE pabodell mporpaMMoi AeNOBBIE UTPHI, KOHTPOJIBHBIE PaOOTHI, BHITIOJHEHHE KeHc-
3aJlaHUI U MPaKTUKYIOIUX yNpa)XKHEHUH, TECTUPOBAHUE U Jp. B 11eI0M aKTHBHOE 3aMHTEPECOBAHHOE y4acTHE
oOydJaromuxcsi B y4eOHOM Tpoliecce CrocoOcTByeT Oojiee TIyOOKOMY M3YYEHHIO TUCIMIUIMHBI, TOBBIIICHHUIO
YPOBHS KyJIbTYPHl OYAYIIUX CIIEUAINCTOB U (JOPMHPOBAHUIO OCHOB MPO(ECCHOHATHFHOTO MBIIUIEHUS. B xome
MPOBEJICHYsI YUCOHBIX 3aHATHIH OTPa0aTHIBAIOTCS yYMEHHUS MPHUMCHSATH MOJYYCHHBIE TCOPETUYCCKUE 3HAHMS B
Pa3IUYHBIX CUTYAIHSX.

CamocTosiTeJIbHOE H3YyYECHUE TCOPETUIECCKOI0 MaTEpuaJa.

TeopeTnueckuii MaTepuai 10 TEM TeMaM, KOTOpbIE BBIHECEHBI Ha CaMOCTOSTENFHOE H3y4eHHue, 00y-
YaOLIUcS MpopadaTeiBaeT B COOTBETCTBUH C BONPOCAaMH AJsl MOATOTOBKHM K 3adeTy. K Hawamy ceccum 00y-
qaromuiics rOTOBUT K ayIUTOPHOI paboTe ¢ mpernojaBaTesieM CIUCOK BOIPOCOB, KOTOPbIE HE YAAJIOCh pa3o-
OpaTh CaMOCTOATENTFHO B MEXKCECCHOHHBIN niepuo. [lakeT 3amanuii At caMOCTOSITENFHOW pabOThI pEKOMEH/TY-
eTcs BbIIAaBaTh B Ha4yajie CEMECTpPa, ONPEIeNIUB NPeAeIbHbIE CPOKU UX BBINOJIHEHUS U cladyu. Pe3yiapTaTel camo-
CTOSATENBHON PabOThl KOHTPOJUPYIOTCS TMPEMOAaBaTeIeM M YYMTHIBAIOTCS MPU MPOMEKYTOUHOW aTTECTAIUU
oOyyJaromerocs. 3agaHusi ISl CAMOCTOSATENILHON paboThl COCTABIISIIOTCS, KaK MPaBHUJIO, II0 TEMaM M BOIPOCaM,
MO0 KOTOPBIM HE MPEILyCMOTPEHBI ayTUTOPHBIC 3aHATHS, INOO TpeOyeTcsl TOMOTHUTENBHO MPOpPadoTaTh U Mpo-
aHaJIM3MPOBATh pacCMaTPUBACMBIH NPENOaBaTesieM yUeOHbIH MaTepruan B 00beMe 3arIaHuPOBAaHHBIX YacOB.

Iloozomoeka K yueOHbIM 3AHAMUAM.

B xo/1e mMoJIroTOBKM K y4eOHOMY 3aHATHIO OOYYaIOIIMMCS CIIeyeT BHUMATEIbHO O3HAKOMHTLCS C Ila-
HOM, BOIIPOCaMH, BEIHECEHHBIMU Ha 00CY)KJCHUE, U3YYNUTh COOTBETCTBYIOIINI TEOPETHYECKUI MaTepHal, npe-
Jaraemyro Jauteparypy. Henb3s orpaHHYMBATHCS TOJIBKO MMEIOLICHCS yueOHOW JnTeparypoil (yueOHHKaMu U
y4eOHbIMU 1TocoOusiMu). OOpalieHre K MOHOTpadusIM, CTaThsIM U3 CHEIHAIBHBIX KYPHAIOB, XPECTOMATHIHBIM
BBIZICPIKKaAM, a TaKKe K MaTepualiaM CpeICTB MacCoBOW MH(OPMAIMH TIO3BOJIMT B 3HAUYUTEIBHON Mepe YriyOuTh
M3y4aeMyro Ipo0JieMy, 4To pa3HOOOpa3uT mpouecc ee oocyxacHus. C Apyroi CTOPOHbBI, 00yUYAIOIIUMCS CISHY-
€T TIOMHUTb, YTO OHM JIOJDKHBI HE IPOCTO BOCHPOU3BOJUTE CyMMY TOJTy4EHHBIX 3HAHUI 10 3alaHHOW TeMe, HO U
TBOPYECKH TEPEOCMBICIUTE CYIIECTBYIOIIME HA COBPEMEHHOM 3Talle pa3BUTHUS HAYKH MOJIXObI K TIOHUMAHHIO
TeX WJIM WHBIX MTPOOJIeM, SIBICHUH, COOBITHI MPOJAEMOHCTPUPOBATH U YOS TUTEIHHO apryMEHTHPOBATh COOCTBEH-
HYIO TIO3ULIHIO.

Buvinonnenue unoueudyanbnuix 3a0anuil.

i 3aKperuieHus] TEOPEeTUIECKOro MaTepruana o0yJarourecs Mo KakKAoi MpoiieHHOH TeMe BBIMOJIHS-
10T MHAWBUAYyaJIbHBIE 3aJaHusl. BeIMmomHeHNe WHAMBUAYATbHBIX 33/JlaHUi MPU3BAHO 0OpAaTUTh BHUMaHHUE 00Y-
YaromMxcs Ha HauboJee CIOXKHBIE, KIIFOUEBBIe U IUCKYCCHOHHBIE aCTIEKThl U3y4aeMOil TeMbI, TOMOYb CHCTEMa-
TU3UPOBATh U Jy4llle YCBOUTH NPOWICHHBINH yueOHbIi MaTepuali. HauBUayanbHbIe 3aJaHUsl OOBIYHO COepkKat
TECTBI, KOTOPBIE MOTYT OBITh UCTIOIH30BAHBI KaK /ISl TPOBEPKHU 3HAHWH 00yUaIONINXCs MPEToaBaTesieM B X0/Ie
MPOBEIEHHSI TPOMEKYTOYHOTO KOHTPOJISL M aTTeCTALlNH, TaK U JJIsl CAMOTIPOBEPKH 3HaHUH oOyuatommmucs. s
KaXZI0i TeMbl pa3paboTaH HEOOXOAMMBIA HAOOp TECTOBBIX 3aJaHUM, B KOTOPBIX CKOHIEHTPUPOBAHA 3HAYUTENb-
Has y4deOHasi mH(MOpMAIKs, UMEoMas HEeMAIOBOKHOE MO3HABATENbHOE 3HAUEHWE. TeCTUPOBAHUE MO3BOJISET
MPEeNoJaBaTeNio He TOJIBKO OLIEHUTD YCIIEBAEMOCTh 00yYarOIUXCs Ha JII0OOM 3Tarne ux 00ydeHHus, HO U OKa3aTh
UM TIOMOIIb B U3yYCHUU AUCUUILIMHEL. [Ipy nmpoBeneHnn caMOTeCTUPOBaHUs 00yUYaroIIyecst MOTYT BbISIBUTh TOT
KPYT BOIIPOCOB, KOTOPBIH YCBOMIIH €11a00, ¥ B JallbHEHIIEM 00paTHTh Ha HUX 0C000€ BHUMAHUE.
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KOHTpOJ'H: CaMOCTOSTEIILHON pa6OTBI o6yqa101u1/1xc;1 IO BBIIMOJIHCHUIO TCCTOBLIX U UHBIX MHAUBUAYAJIb-

HBIX 3aJ[aHUH OCYIIECTBISIETCS MPEToIaBaTeNieM C MOMOIIIBI0 BHIOOPOYHON M (PPOHTAILHOMN MPOBEPOK Ha ydeO-

HBIX 3aHATHAX.

Texymmii KOHTPOJIb.

TGKYHII/Iﬁ KOHTPOJIb 3HAaHUM IO OCHOBHBIM TCPMUHAM U TMOHATUAM H3yqaeM0171 JAUCHHUIUIMHBI OCYIICCTB-

JIACTCA Ha y‘le6HI)IX 3aHATHUAX B BUAC YCTHOT'O OIIPOCa U TCCTUPOBAHUS.

10. Ilepeyenr UHGPOPMALMUOHHBIX TEXHOJOTHii, MCMOJb3yeMbIX NMPH OCYIIECTBJIEHUH 00pa3oBa-
TeJbHOI0 Mpouecca Mo JUCHUIUIUHE, BKIKYAs NepevyeHb NPOrpaMMHOro odecnevyeHusi 1 MHGpoOpMaunoH-
HBIX CIIPABOYHBIX CHCTeM (IIPH HEOOXOAMMOCTH).

O6pasoBarensubiii mopran Opmockoro I'AY ma mmardopme elearning Server 4G, paspaGoTdnk
Hypermethod http://do3.orelsau.ru/ JToroBop Ne 6/u ot 11.06.2013 r. (OOO "JIensaa").

B kaudecTBe mporpaMMHOTO 0OECIICUCHHSI MCIIOJIB3YIOTCS MPOrPaMMBbI: ONEpaIMoHHbIe crcTeMbl Microsoft
Windows: 7 Professional, 8.1 sepcus 8, Vista u T.11.; opucubie maketsr Microsoft Office Professional Plus 2007,
Microsoft Office 2013, Aurusupyc Kaspersky Endpoint Security mis 6usueca, Microsoft Project 2007.

11. Onucanne MaTepHaJbLHO-TEXHUYECKOWH 0a3bl, HEOOXOIUMOI I OCYIIeCTBJEHH 00pa3oBa-
TeJbHOI0 MPoLecca Mo AUCUHILIHHE.

11.1 Cnelﬂta]leble nomeweHusl, YKOMnieKmoeanHoble cneb;uaﬂusupoeamiozl Mebenvio U MmexHu4ecKUMuU

cpeocmeamu 00yueHUsl, CLYHCAWUMU 051 NPEOCMABNeHUs YueOHOU uHpopmayuu 601bulol ayoumopuu

HanmeHoBaHMe crienMaJILHBIX
NOMeIleHUH B MOMeIlleHuH 1J1s1
CaMOCTOSITEIbHOH PadoThI

OcHalIeHHOCTH CeNUATBHBIX NOMeIeHUI M oMelleHUil 1J1s1 caMo-
CTOSATEeIbHOU padoThI

VYueOHast ayAuTOpHS IS IPOBE-
JICHUSI 3aHSITHIT JIGKIIMOHHOTO TH-
na

CnenunanusupoBaHHas MeOelb, J0CKa HACTEHHas; cOCTaB 00OPYIOBaHMS:
aKycTHYecKas cUcTeMa, MPOeKIUOHHBIN 3kpaH, Lumien Master Control,
npoexktop ~ NEK  M402W (TexHoNOTHS: DLP  pa3zpeuieHue
WXGA(1280*800), nepcoHabHBIN KOMITBIOTEP, KPOHIITEHH, BUICOKaMe-
pa KyToJbHasl.

VYuebHas ayauTopust Ui IpoBe-
JEHUS 3aHATHH 1a00paTOpHOTO
THUIIA, TPYITIOBBIX U MHIUBUIY-
aNbHBIX KOHCYJIbTALNH, TEKYILIETO
KOHTPOJISI ¥ IPOMEXKYTOUHOH aT-
TecTallu

Crnenmanu3upoBaHHas MeOelsb, JOCKa HACTEHHAas, pabodyee MEeCTO Hperno-
naBatens, mKkad BHITSHKHON 4 mT.; Bechl, pedpakromerp, pH-merp, nado-
paTopHBIA (epMEHTEp, POTALMOHHBIN HCIAPHUTENb; OIOKC CTEKJISHHBIN;
yCTaHOBKA JIJISl THTPOBaHUs; BUCKO3UMHTP OCTBajb/a; MeJIbHUIA Jabopa-
TOpHAas BOAsHAs OaHs, CyX0)KapoBOM Likad, MprOop sl TOPU30HTAIEHOTO
anekTpodopesa, kKamepa Ui BEPTHKAILHOTO 3JeKTpodopesa, gadopatop-
Hasi MUKpolneHTpudyra, tepmoctat Termo, JJHK-ammnudukarop, MUKpo-
ckonn Olympus CX21, UCTOYHUK NUTAaHUS, OJHOKAHAJIBHBIE W MHOTOKa-
HaJIbHBIC TIMIIETKH [IEPEMEHHOr0 00beMa.

VYuebHast ayautopust (KOMITbIO-
TEpHBIH KJacc) JUTsl 3aHATHH J1a-
00paTOPHO-TIPAKTUIECKOTO THIIA,
JUIs1 IPOBEJICHNS TPYIIIOBBIX U
WHJIMBUTyalIbHBIX KOHCYIbTAIUH,
CaMOCTOSITEIbHON PadOTHI

Crnenmanu3upoBanHas Mebensb, pabouas cranmmsi B coctaBe: [I19BM; mo-
HUTOpP; MaHUIYJATOPH, O0BEAMHEHHBIE JIOKAIBHON CEThI0 C BO3MOXKHO-
CTBIO TIOAKIIOYEHUS K ceTH «HTepHeT» 1 obecrieueHneM JOCTyIa B AJIeK-
TPOHHYIO HH(OPMaLIMOHHO-00pa3oBaTesbHyt0 cpeay Opiosckoro 'AY.

[lomerenus 11 cCaMOCTOSITENb-
HO¥ pabOThI C BO3MOXKHOCTHIO
noaxkiroyeHus K UHTepHeTy u

o0ecriedeHneM JOCTyIa B dJIeK-

TPOHHYIO HH(OPMALOHHO-
00pazoBaTeILHYIO CpeIy

(uuTanbHBIE 3aJ1bl; JIEKTPOHHO-

WHGPOPMAITHOHHBIN OT/IEN HayY-

HOI OMOIMOTEKH)

CnenmanuzupoBanHas Mebenb; Cucrema KOM(pOPTHOTO KOHIUIIMOHUPOBA-
Hus ¢ (mogorpeBoM) dpopm-pakrop-crmutr-cucremMa GREE (B konmuectse 3
enunni); Kawkaeiil ckanep DJIAP-ITnanCkan A3-11; KommiekT o6opymo-
BaHUsI JUIS 3aIIMTHI IPOXOJa C UCIOJIb30BaHUEM TEXHOIOTHUH pajnoyac-
TOTHBIX MeTOK (Gateway; KOMIUIEKT KOMITBIOTEpHON TeXHUKHU B cOope (Pa-
Oouas cranims B coctase 0*2400 MTDualCore PE-2160,1 GB 6400
DDR2,160GB (7200), Pabouas craHus CTyAeHTa
(Ci5/2x22I'b/1000'b/DVDRW /manunynaropsl/monuTop21.5 Samsung;
Pa6ouas cranius, hp Compeg 670b T8100 15.4 "WXGA,120GB 5.4rpm,
1GB(1)DDR2,DVDR ; knaBruatypa, MBIIIIb; B KOJTUYIECTBE 9 €TUHUIL C BO3-
MO>KHOCTBIO MOJIKIIOUEHHS K ceTd MIHTepHeT u obecneueHns J0CTyna B
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ANIEKTPOHHO- HH(POPMAITMOHHYIO 00pazoBaTeNbHY0 cpeay OpIioBCKOTo
I'AY; tenesuzop PHILIPAS 21 RT 1321/66;

udposoit gukrohon SONY / ICD-SX57 / MP3
playr,256Mb,5480mun,LCD,USB,2*AAA; KcepoKOnMpoBaJbHBIN armnapar
M®VY Xerox Work Centre3550 B KOMIUTIEKTE ¢ JOTIOTHUTEIIBHBIM Kap-
TPUIDKEM.

11.2 Komnaexm nuyeH3uoHH020 NPOcPaAMMHO20 0becneyeHuUs

HaumenoBanue cnenmuaibHBIX
NOMeIeHu ¥ ToMeeHu i
JJIS1 CAMOCTOSITEIbLHOM pado-
ThbI

IlepeyeHb JTUIIEH3UOHHOTO MPOTPAMMHOTI0 o0ecneyeHusi. PeKBU3ZHTHI
MOATBEPKIAIOIIEr0 JOKYMEHTA

YyeOHas ayaguTopus I mpo-
BEJICHUS 3aHATHH JIEKIIUOHHOTO
THIIA

YueOHas ayaguTopus IS Tpo-
BEJICHUS 3aHSITUI JTaOOpaTOPHO-
T'O TUIA, TPYTIIOBBIX ¥ WHINBH-

IyaJbHBIX KOHCYIBTAIIHH, Te-
KYIIETr0o KOHTPOJIS U TIPOMEXKY-

TOYHOU aTTECTAllUU U CaMO-
CTOATENHHON paOOTHI

YueOHas ayauropus (KOMITBO-
TEPHBIN KJIacc) s 3aHATHH
1a00paTOPHO-IPAKTHYECKOTO
THUIA, A7 IPOBEACHUS TPYIIINO-
BBIX ¥ MHIWBUAYaJIbHBIX KOH-
CyJIbTallUi, CAaMOCTOATEIIbHOU
paboThI

[TomenieHust At CaMOCTOS-
TETHHOM pabOTHI C BO3MOXKHO-
CTBIO TO/IKIIF0OYeHus K VHTep-
HeTy ¥ 00ecIieueHneM J0CTya

B DJIEKTPOHHYIO WH(POPMAIIMOH-
HO-00pa30BaTENbHYIO CPEIY
(4nTANBHBIE 3AJIBL; YIEKTPOHHO-
WHPOPMAIMOHHBIN OT/IEI Ha-
YYHOH OMOITHMOTEKH)

Omnepannonnas cucrema: Microsoft Windows XP Prof, x64 Ed./Microsoft
Windows Server Enterprise 2003 R2 Russian Academic/Microsoft Windows
Vista Business Russian Upgrade Academic/ Microsoft Windows 7 Profes-
sional /Microsoft Windows Server Standard 2012 Russian Academic/ Mi-
crosoft Windows Server Standard 2012R2 Russian Academic OLP/ Microsoft
Win SL 8.1 Russian Academic Bepcus 8.1/Microsoft Win SL 8.1 Russian
Academict OLP Bepcus 8.1/Microsoft ®WINHOME 10 RussTan
AcadOmTc

IMaker oducHbix mnpunoxenuit: Microsoft Win SL 8 Russian Academic
/Microsoft Windows Professional 8 u 8.1/Microsoft Office Professional Plus
2007 Russian Academic/ Microsoft Office 2010 Standard/ Microsoft Office
2013 Russian Academic, ctanaapt

Cucrema ynpasnenus npoekramu: Microsoft Project 2007 Russian Academic
BexTopHblii Tpadudeckuii peqaKTop, peaaKTop AWarpaMM U OJOK-CXeM IS
Windows: Microsoft Visio Standard 2007 Russian Academic

AnrtuBupycHoe mnporpammHoe obecrieuenue: Kaspersky Endpoint Security
nus 6usneca — Cranmaptaeiid Russian Edition

Cuctema aBroMaTtuzauuu ydebHoro mpouecca: 1C: Yuusepcuter [IPOD
CucreMa IUCTaHITMOHHOTO 00yueHwus: eLearning Server 4G

CB000THO pacIpocTpaHseMoe IporpaMMHOe oOecTieueH e, B TOM YUCIIe OTe-
YECTBEHHOTO ITPOU3BOJICTBA!

PDF24 Creator — Penaktop mudpoBbix qokymeHToB cranaapra PDF Ha kom-
MBIOTEpax C ornepanuonHol cucteMoit Windows

7-Zip — cB0OOAHBIN (haiiIOBBINA apXUBATOP,

Google Chrome - untepuet-6paysep,

Annexc.Bpaysep - untepuer-6paysep (Poccuiickoe [10),

AIMP - aynnonpourpsiaress (Poccuiickoe 110)

11.3 Cospemennsie npogheccuonanvuwvle 6azvl OAHHBLIX U UHPOPMAYUOHHBIE CRPABOUHbBIE CUCHIEMBbL:
— Poccuiickas naykomerpuueckas bJ] Sciencelndex na mnatdopme elibrary.ru. OTkpbITHIH nocTyn. JlaTa 06-

pawmenuns 02.02.2021.

—Haykomerpuueckas 6a3a manabix Web of Science (mannsie moamucku http://podpiska.gpntb.ru/web-of-
science/10-resursy/194-web-of-science-subscribers 2018.html)$ HeorpanudeHHsiit 1oCTy.

—Nudopmanmronno-cnpaBouHas cuctema «Koncynprantllmoc». nqorosop 06 nHGOpMaMOHHON MOLAEPIKKE
ot 09.06.2017 r., OO0 «Kpenutant+y», r. Open. OtkpeiThiii moctyn. ara oopamenus 02.02.2020.
—ba3a pannbix Polpred.com. O630p CMU. www.polpred.com. OtkpeiTeiii noctyn. Jara oOparieHus

02.02.2021.

12. KpuTepuy oueHKH 3HAHUI 00y4aromuxcst
B cooTBeTCTBUM ¢ MOIYIBHBIM HMPUHIUIIOM OOy4YEeHUS BeCh y4eOHBIN MaTepual JUCHUIUIMHEL «MeToJbl 3KCIepUMEHTAIBHBIX

HCCIIeI0OBaHUH B OMOTEXHOJIOTUI» JETUTCSA Ha 3aBepIIEHHBIE OJIOKH — MOLyIH: MOAyNb 1«CoBpeMeHHbIe MEeTOAbI HCCJIe0BAHMS Lie-
JIeBOT0 MPOAYKTA B OMOTEXHOJIOTUM», MOIYIb 2 « AHKeHepHbIe OCHOBBI B OMOTEXHOJIOTUM».

[lo pe3ysnpraTaM ayauTOPHON M CaMOCTOSATENBHOM paboThl, OTYETOB IO TeMaM MoIyJel oOyuaromuiics HabupaeT onpeaenéHHoe

KOJIMYECTBO OAJIIOB.
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Jannas yueOHast AUCLUIIIMHA 10 HTOTOBOH OLICHKE 3HAHUH 3aKaHYMBACTCS 3aYECTOM.

besynpeunoe ycBoeHne 00y4arONUMCs MOIYJIS YIeOHON MUCITUTUIMHBI orieHuBaercs B 100 pedTwHrO-
BbIX O0ainioB («100% ycmexay).

KonniecTBO MpOMEKyTOUHBIX 3TAMOB KOHTPOJISL Y4eOHOH paboThl o0yvarommxcst — 2, ux (hopma npea-
CTaBIJIAET MUCHMEHHYIO KOHTPOJIBHYIO paboTy, MaKcuMallbHas oneHka Kaxaoro 30 6amioB. Cpoku BBITIOTHEHHUS
YCTaHABIIMBAIOTCS B 3aBUCHMOCTH OT KaJleHJapHOro IiaHa. [IpemonaBatens kadeapsl, BEIyIIMd 3aHITHS CO
CTYACHYECKOU TpyNmoH, 00s13aH MpOUHPOPMHUPOBATH 00 3TOM TPYIIY Ha IEPBOM 3aHSITHU B CEMECTPE.

MakcuMaibHas CyMMa PEHTHHTOBBIX OaJJIOB IO YYEOHOW JUCIUILTUHE MO Pe3yJIbTaTaM MpPOMEXYTOoY-
HBIX ATAIlOB KOHTPOJISI B ceMecTpe cocTaBisieT 60.

HesiBka oOydaromierocsi Ha MPOMEXXYTOYHBIH KOHTPOJIb B YCTAHOBIICHHBIH CPOK OIICHWBAECTCS HYJIEBBIM
Oamtom. JlononHUTEeNbHBIE 2-3 JHS UIS OTYETHOCTH IO MPOMYIIEHHBIM KOHTPOJIBHBIM TOYKAM yCTaHABIHBAIOT-
csl TIperoIaBaTesieM UITH 3aBeyIONIMM COOTBETCTBYIOIIEH Kadeapoii B KOHIE KaXI0ro Mecsa ceMecTpa.

OO0yuarouiicsi, HaOpaBIIUi B cEMECTpe CyMMy OaJUIOB MEHbBIIIC YKa3aHHOM, HO He MeHee 20 OalioB,
MOJKET «JI00paTh» HeAOCTaloIKe OalIbl B TEUCHHE MOCEeIHEeH Hellein ceMecTpa Mepell HauajaoM dK3aMeHalln-
oHHOU ceccun. Onpoc, Kak MPaBUIIo, TIPOBOAUTCS MPEIOAaBaTENIEM, TIPOBOIUBIINM B CEMECTPE 3aHITHS ¢ 00Y-
YarOIIMMUCS JaHHOW ydaeOHOH Tpymiisl. B TedeHne mocnenHeil Heqennu ceMecTpa 3aBeayrommii kadeapoit o0s3aH
obecrnieunTh paboTy yueOHBIX JJAOOPaTOpUil U MPEIOCTaBUTh BO3MOXKHOCTh CTYACHTaM, UMCIOIIUM 3aJI0JIKCH-
HOCTB 110 Ta00paTOpHOMY MPAKTUKYMY, THKBHIUPOBATH €€.

Jlnis oOydaromumxcs, MoKa3aBIluX B TCUCHHE CEMECTPa BHICOKHE PE3yIbTaThl B U3yUCHUU YUeOHOM IHC-
LUIUIMHBI, YCTaHABJIMBAIOTCA moolpenus. O0yJaromuiicsi, HaOpaBIIMiA M0 Kypcy Ha MPOMEXYTOUYHBIX ATarax
cyMMy OT 55 10 60 6ayioB, MeeT paBo MOIYYUTh 3a4eT O6e3 JOMOTHUTENLHOTO ONpoca.

B Tabnune 8 mpencraBneHa mkaina nepecuéra 0auioB B COOTBETCTBYIOIIYIO aKaJEMUIECKYIO OIICHKY.

Tabmuma 8 1llkana mHTEpBAIBHEIX 0AJUIOB, COOTBETCTBYIOIIAS HTOTOBOH OIIEHKE

bannenas onen- ot 0 no 54 oT 55 mo 69 ot 70 mo 84 ot 85 mo 100
Ka
AxanemMuueckast HE3a4YTEHO 3a4TEHO 3a4TEHO 3a4TEHO
OLIEHKA

Maxkcumanpras cymma 6amsioB (100), koTopyro oOydarommiics MOXeT HaOpaTh 3a CEeMeCTp MO KaKIOu
JUCIMITIMHE B XOJe TeKyulero (STek), mpoMexyToyHoro (SmpoM) W UTOroBoro (Sutor) KOHTpons (Stek +
Snpom + Suror = 100 6amos).

CTpyKTypa UTOTOBOH OIIEHKH 00y4aronierocs

No Buner pabot MaxkcuMmanpHas OLlEHKa B Oajuiax
1. ITocemaemocTs 10
PaboTa Ha MPaKTUYECKUX 3AHITUIX 20
Py0exxHbIii KOHTPOITH 30
Hroro 60
3a4eT 40
Bcero 100

IlIkana OIEHKH MOCEIaeMOCTH B Oajuiax
100% | 90% | 80% | 70% | 60% | 50% | 40% | 30% | 20% | 10% 0%
10 10 9 8 7 4 3 2 0 0 0

[IIkana oreHKH pabOThl HA MPAKTUYECKUX 3aHATHIX B Oajuiax

OTJIMYHO XOpouIo YAOBJICTBOPUTCIBHO HCYAOBJICTBOPHUTCJIILHO

20 15 10 0
Kypc 3aBepmiaercst 3auetom B 6 cemectpe. O0s3aTeNbHBIM YCIOBHEM SIBJISIETCS BBITIOJHEHHE J1abopa-
TOPHOTO MPaKTUKyMa O0y4aroNIMMHUCS U MPEOCTABICHUE KYypHalla-0T4eTa, IPOBEPESHHOTO MpenojasareineM. B
MEPUOJ] TPOMEKYTOYHOMN aTTeCTAllMK OOYYAIONINICS BITONHIET pedepar. BaxHbiM (akTopoM siBIsieTcss yme-
HUE UCIIOJIB30BaTh NIPU HAMMCaHUU pedepara enepaibHbie 3aKOHBI 1 HOPMATUBHBIC JOKYMEHTHI.
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IMPUIJIOXXEHUE

MHAHHUCTEPCTBO CEJbCKOI'O XO35ICTBA P®
OEJEPAJTBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE YUYPEXIEHHUE BBICHIE-
I'O OBPA30OBAHUSI
«OPJIOBCKHI T'OCYJAPCTBEHHBIN ATPAPHBIII YHUBEPCUTET UMEHHU H.B. TAPAXAHA»

DoH/ OLEHOYHBIX CpeacCTB

METO/IbI SKCIEPUMEHTAJIBHBIX HCCJIEJJOBAHU B BUOTEXHOJIOT A

Hanpasnernune moarorosku — 19.03.01 - BUOTEXHOJIOTI'UsL
Hampasnennocts — BAOTEXHOJIOTI'UA

Keamudukanus — BAKAJIABP

Open — 2021
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1. IlepevyeHb KOMIeTeHIHUH ¢ yKa3aHHeM 3TanoB WX (OPMHPOBAHUS B NMpoIecce 0CBOEHNs 00pa3oBaTeIbHOMN
MPOrpaMMbl JHCHMILIMHBI «MeToAbl IKCIEPHMEHTANTBHBIX HCCIeJ0BAHUI B OMOTEXHOJIOTHH»

Kon xonTponupyemoit HauMmeHoBaHME OIICHOYHOT'O CpPeICTBA
KOMIETCHIN (K €6 Kontponupyemsie pasaensl YpoBHHU 0CBOE- ;
wact) 1 ce hopMysTu- (TeMbl) ANCUUIUTNHEI (pe3yb- | HUS JUCIUILIH- Texymuii KOH- ITpomexyTouHas
TaThI 10 Pa3zeiam) HBI TPOIb aTTeCcTaIys
pOBKa
OIIK-2 - cmocobHOCTH 1. Cospemennsie Metonsl | [loporossrit Bonpocs s | Bonpocer k 3age-
U TOTOBHOCTBIO WC- WCCIEOBaHMS  IieJie- CaMOIIPOBEPKH, Ty
0JIb30BaTh OCHOB- BOTO INPOJAYKTa B OHO- OTYET IO TpaK-
HBIE  3aKOHBI  €CTe- TEXHOJIOTUH THKyMaM
CTBEHHOHAYYHBIX 2. UmxeHepHBIE OCHOBBI | [[oBBINIEHHbIH Tecr, 3amuTa
JUCLUILIMH B 1podec- B OMOTEXHOJIOTHH pedepara
CHOHAJBHOU nest- _
TETHHOCTH, npHMe- Bricokuii 3ajaHus i ca-
HATH  METOOB  Ma- MOCTOSITETbHON
TEMaTHYECKOTO  aHa- paboTsl  cTyneH-
u3a u MOJIeITH- TOB, BBIIIOJIHCHUC
pOBaHHUSA, TeopeTHye- MHAMBUAYAJILHBIX
CKOTO M DKCIEPUMEH- TBOPHCCKHX 33~
TaNbHOTO ~ HCCIE/I0Ba- AaHUH
HHUS
IK-10 - BnaxgeHue IToporossrit Bomnpockt s
IUIAHUPOBAHUS JKCIIe- CaMOIIPOBEPKH,
puMeHTa, 00paboOTKH U OTYET MO TpaK-
NPEACTABICHUSA IIOJIY- TUKYMaM
YEHHBIX PE3yJIbTaTOB IToBblIEHHBIN Tecr, 3aluTa
pedepata
Bricokuit 3amaHus A ca-
MOCTOSTEIbHON
paboTel  CTyAeH-
TOB, BBIIIOJIHEHUE
WHIUBHyaIbHBIX
TBOPUYECKHX  3a-
aHui

2 Onucanue nmokasartejeii u KPUTEPHUEB OLICHUBAHUSA YPOBHSA HpHOﬁpeTeHHI)IX KOMHeTeHHHﬁ Ha
PA3JIMYHBIX dTarax ux (l)OpMHpOBaHHH

Kop xorTponu-

Kpurepuu B coorBercTBUU ¢ ypoBHEM ocBoeHuss OOIT

MO KOMIIE TexHonoruu
Py IToporossrii (6a3oBeiit) | IloBeieHHBIH (3auTe- | Bricokwmii (3auTeHO) §85- (hopmupoBaHus
TEHIUH
t (3aureHo) 55-69 Oannos HO) 70-84 Gamna 10 6anmoB
OIlIK-2 3naem OCHOBHBIE 3aK0O- | 3Haem OCHOBHBIE TEp- 3Haem OCHOBHBIE TEp- Jlexuuu u npak-

HBI €CTECTBEHHOHAY Y-
HBIX JUCIUTIUIAH

MUHBI ¥ TPHHIUITEI
SKCTIEPUMEHTAIBHBIX
HCCIIEAOBAHMM B OHO-
TEXHOJIOTHH; TEXHOJIO-
THYCCKHEC CTaaIuHU I10-
JTy4eHUSs 1eJIEBOTO
MPOJYyKTa

MUHBI U IPUHLIMIIBI IKC-
MEePUMEHTAJIbHBIX UC-
CIIEOBAHUN B OMOTEX-
HOJIOTYH, TCXHOJIOTHYC-
CKHEC CTaauun HOJ’[y‘{eHHH
1IEJIEBOTO MPOJIYKTA,;
HpI/IeMBI CTaH}]apTHBIX
HUCIIBITAHUN CBIPBS

THYECKHE 3aHATHA
C UCIIOJIb30BAHU-
€M aKTHBHBIX U
UHTEPAKTHBHBIX
preMoB 00y4e-
Hus1. CamocTost-
TenbHas padora.

Ymeem ncnons3oBaTh
OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCITUTUTAH B TIpodhec-
CHOHAJIGHON  Jes-
TEJILHOCTH

Ymeem ncnonn3oBats
MTOJTyYCHHBIC 3HAHUS
TP POBEICHUH DKC-
MePUMEHTAIBHBIX HC-
CJIeIOBAHUI MO MOy~
YEHHMIO OMOTEXHOJIOTIH-
YECKOTO MPOAYKTA;
IJIAHUPOBATH DKCIIEPH-

Ymeem ncnons3oBath
MTOJTyYCHHBIC 3HAHUS
TP TIPOBEICHUN JKCIIe-
PUMEHTAIILHBIX UCCIIC-
JIOBAHUU T10 TIOJTYHYECHHUIO
OHMOTEXHOJOTHYECKOTO
MPOIYKTA; TNIAHUPOBATH
AKCIIEPUMEHT TTOJTyde-

Jlexuuu u npak-
THYECKHUE 3aHATHS
C UCIOJIb30BaHHU-
€M aKTHUBHBIX U
HHTEPAKTUBHBIX
TIPUEMOB 00y1e-
Hust. CaMocTosI-
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MCHT

HUA LCJICBOrO IMPOAYKTa
C 3aJaHHBIMH CBOMCT-
BaMH1

TeabHas paboTa.

Bnaoeem ocnoBamu
MaTeMaTHIECKOTO
aHaauMza W MoJje-
JUPOBAHUS, TEOPETHYC-
CKOT'0 U 3KCIICPUMCH-
TaJbHOTO UCCIIeI0BA-
HUS

Bnaoeem ocnoBamu
00pabOTKN TaHHBIX,
HEOOXOIUMBIX LTS Pe-
IICHUS 3KCIICPUMCH-
TAJIBHBIX 3a7a4 B 00-
JIaCTU COBPEMEHHOM
OHOTEXHOJIOTUU;, METO-
JAMH CTaHJapTU3AIHH
U cepTruUKanmy meie-
BOTO MPOJIYKTa

Bnaoeem ocHoBamu
00pabOTKN TaHHBIX,
HEOOXOIUMBIX JUTS Pe-
LICHUS 3KCTICPUMCH-
TaJIBHBIX 3a1a4 B o0jac-
TH COBPEMEHHOMW O1o-
TEXHOJIOTHH; METOAAMU
CTaHIapTHU3AIMU U Cep-
TUPUKAIAA; METOTaMHU
HAIpPaBJICHHOTO CHHTE3a
LIEJICBOTO MPOJIYKTa

Jlexuuu u npax-
THYECKHE 3aHATHS
C UCITIOJIL30BaHHU-
€M aKTHBHBIX U
UHTEPAKTHBHBIX
pUeMoB 00yye-
Hus. CamMocTos-
TenpHas pabora.

I1K-10

3naem OCHOBHBIE M€-
TOAbI HHaHI/IpOBaHHﬂ
IKCIIEPUMEHTA.

3naem OCHOBHBIC Me-
TOAbI HJ'IaHI/IpOBaHI/ISI
9KCIICPUMEHTA.B CO3/a-
HUHN J'IeKapCTBCHHI)IX
CpenCTB

3naem OCHOBHEIEC METO-
JAbI HJ'IaHI/IpOBaHI/IH JKC-
HepI/IMeHTa.B CO3JaHUU
HeKapCTBeHHLIX
CpenCcTB. 3HAeT METObI
MIPOM3BOJICTB JIEKAPCT-
BCHHBIX Cpe)lCTB.

Jlexuuu u npax-
THUYECKHE 3aHATHS
C UCIIOJIb30BAHU-
€M aKTHBHBIX U
UHTEPAKTHBHBIX
mpreMoB o0yde-
Hus. CamocTosi-
TeNbHas padoTa.

Ymeem ucnonb3zoBath
OCHOBHBIE METOIbI
TUTAHUPOBAHMSI IKCTIE-
pUMEHTA.

Ymeem ucnonn3oBath
OCHOBHBIE METOBI
IUTAHUPOBAHUS KCIIC-
pHUMEHTA 10 TIPUMEHE-
HUIO OMOTEXHOJIOTUU B
CO3JIaHUHU JIEKAPCTBEH-
HBIX CPENICTB. YMeeT
Ka4eCcTBEHHO OIpee-
JISTh Ka4ecTBO OHoIpe-
napara

Ymeem ucnonn3oBath
OCHOBHBIC MCTOHbI ITJ1a-
HUPOBAHUS IKCIICPH-
MCHTaA I10 HpI/IMeHeHI/IIO
OHOTEXHOJIOTHH B CO3-
JTAHWH JICKAPCTBEHHBIX
CpeICTB. YMeET KauecT-
BEHHO OIPEJIeIATh Ka-
4ecTBO OHompenapara

Jlexuuu u npax-
TUYECKHUE 3aHATHUS
C UCIIOJIb30BAHU-
€M aKTUBHBIX H
HHTEPAKTHBHBIX
pUEeMOB 00yye-
Hus. CaMocTosi-
TeabHas paboTa.

Bnaoeem ocHOBaMu
00paboTKU JaHHBIX,
HEOOXOIUMBIX IS Pe-
HICHUS IKCIIEPUMEH-
TalbHBIX 3a7a4 B 00-
JIACTU MEIULIMHCKOMN
OMOTEXHOJIOTHH.

Bnaoeem ocHoBamu
00pabOTKH JTaHHBIX,
HEOOXOIUMBIX IS pe-
IIEHUS SKCTIEPUMEH-
TAJIBHBIX 3a7a4 B 00-
JIACTU MEIMIMHCKOM
OMOTEXHOJIOTHH. B J1r0-
OBIX CTaHIAPTHBIX
po¢heCCHOHATHHBIX
CUTYaIIUsX.

Bnaoeem ocHoBamu
00paboTKN JaHHBIX,
HEOOXOIUMBIX JIJIS pe-
IICHUA BKCHepI/IMeH-
TaJIBHBIX 3a7a4 B o0Jjiac-
TH MEIULMHCKON OHO-
TEXHOJIOTHH. B 001X
CTaHIAPTHBIX Tpodec-
CHOHAITBHBIX CHUTYaIlH-
sx. Brnaneer coBpeMeH-
HBIMU METOAaMU HpO-
u3BozacTBa bAB u3 pac-
TUTCJIBHOTO U ) KUBOTHO-
TO CBIPBSL.

Jlexuuu u npax-
THYECKHE 3aHATHS
C UCIIOJIb30BAHU-
€M aKTHBHBIX U
MHTEPAKTUBHBIX
mpreMoB 00ydJe-
Hus. CaMocTosi-
TeabHas paboTa.
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3 TunoBble KOHTPOJIbHbIE 32JaHUS WJIH HHbIE MaTepHAJIbl, HEOOX0AUMBIE /Ui OUEHKH 3HAHMIi,
YMeHUI, HABBIKOB M (WJH) ONbITA JeATEJbHOCTH, XapaKTepH3yHOIMX 3Tanbl (GopMHpPOBaHMSA
KOMIIeTeHIIM# B Ipomecce 00pa30BaTeJbHOM MPOrPaAMMBbI M IIKAJIBI HX OLleHNBAHUS

OueHoYHBbIE CPeACTBA /Il IPOBe/IeHHs TPOMEKYTOUHOI aTTeCcTaAlluN
MUHUCTEPCTBO CEJbCKOI'O XO3SIiICTBA P®
®EJEPAJTBHOE TOCYJAPCTBEHHOE BIOJ’)KETHOE OBPA30OBATEJIbBHOE
YYPEXJIEHUE BBICIIEI'O OBPA3OBAHUS
«OPJIOBCKUM FOCYI[APCTBEHHBIﬁ ATPAPHBIN YHUBEPCUTET UMEHM H.B. TIAPAXHUHA»

Kadenpa Ouorexnosornu

KOHTpOJIbeIe BOIIPOCHI U 3a1aHUA 1JIs1 CaMoOCTOSITEIbHOM paﬁOTbl

IO AUCIUIIIINHE «MeToasl OKCIICPUMCHTAJIbHBIX I/ICCH@Z[OBaHI/Iﬁ B OMOTEXHOJIOTHI

Tema 1. COBpeMeHHbIe METO/AbI UCCJIEA0BAHUSA LEJIECBOI'0O IPOAYKTA B OHMOTEXHOJIOTHH

1. O0ocHOBaHME BBIOOpA METO/1a HCCIIEIOBAHUI B OMOTEXHOJIOTHH.
2. Knaccuueckue MeToAbl UCCIEJOBAHUS OUONIOTHIECKUX OOBEKTOB.
3. [TorpemHoCcTH MpH KCIOIB30BAaHUH KIIACCHYECKHX METOJIOB UCCIIEOBAHMSI.
4. YyBCTBUTENBHOCTD PAa3IMYHBIX METO/IOB UCCIICJOBAHMS.
5. Hawubomnee pacrpocTpaHeHHBIE KIIACCHUECKHE METOIBI HCCIIEIOBAHMSA ONOIOTHIECKIX OOBEKTOB.
6. Br16op meToma mpobdooTtbdopa. [lorpemHocTr mpu mpodooTdope.
7. BapuanTsr npodomnoarotosku. Beroop MeTona mpoOomoArOTOBKH.
8. MonekynspHO-TeHETHYECKHE METOAbI NCCIEIOBAaHUN B OMOTEXHOJIOTHH.
9. omumepasznas nenHas peaknus (ITLHP). Ycrpoiictro ITLIP-nmabopaTopum.
10. IIpeumymectsa I[11{P-ananu3za. Orans! [1IP. KomnonenTs! ITLP.
11. PaznoBugHOocTH TTLP. CriocoObl coxpaHeHus MaTepuana s uccieaoBanus metoaom IT1P.
12. XpomaTorpadpuueckiue METOAbI aHAIHN3a [EJIEBOTO MPOAYKTa
13. OCHOBHBIE BHJIbI XpOMaTOrpaduu.
14, TeopeTudeckne OCHOBEI XpoMaTorpaduu.
15. Bo3moxHOCTH MeTOo1a XpoMaTorpaduueckoro aHaInu3a.
16. YyBCTBUTENBEHOCTD PA3IMYHBIX METO/I0B XpOMATOrpaMueckoro aHaIu3a.
17. Crioco0bl TpUMEeHEHHsT KOJIOHOYHOH XpoMaTorpaduu. ITarbsl IPOBEICHHS aHAIN3a.
18. Hcnonp3zoBanue napamerpa Rf — oTHOCHTEIBHOM CKOPOCTH TIepeMeIICHHSL.
19. OCHOBHBIE BUJIBI JETEKTOPOB B XpOMaTOrpad .
20. Brok-cxema razoBoro xpomarorpada.
21. Buer xpoMaTorpapuuecKkux KOJIOHOK.
22. OrpaHndeHus ra30Boi XpoMaTorpapum.
23. OCHOBHbIE TEPMUHBI, UCIIOJIb3YEMbIEC B ra30BOi Xpomarorpaduu.
24, BricokoagdekTuBHAs )KUIKOCTHAS XpoMaTorpadusl.
25. Oco0eHHOCTH KanWUIIPHON XpoMaTorpaduu.
26. Bub! )xuakocTHON XpoMatorpaduu.
217. Orans! nposeaerns BOXKX. Orpanmuenust metoga BOXKX.
28. CrexTpajbHbIe METOIBI HCCIIeIOBaHHS B OMOTEXHOJIOTHH.
29. doromeTpusl.
30. Merton nHGPaKpaCHOH CIIEKTPOCKOIHH.
31. Kanwmuisipastit anekrpodopes. O6ocHOBaHNE BHIOOpA METO/1a HCCIICIOBAHUSL.
32. Oransl npoBeaeHus aHaianza. OrpaHnueHHs METOo/la KaMJUIIPHOTO 3nekTpodopesa.
33. ATOMHO-31cOPOLIMIOHHAS ¥ aTOMHO-3MUCCHOHHASI BUJIBI CIIEKTPOMETPHH.
34. OCHOBBI aTOMHO-20COPOIIMOHHON CIIEKTPOMETPHH.
35. OCHOBBI aTOMHO-3MHCCHOHHOHN CIIEKTPOMETPHH.
36. Knaccudukarnus MeTo 0B abCOpPOIIMOHHOMN CIEKTPOMETPHUH.
37. HennaMeHHbIe BAPHAHTHI ATOMHO-3MHCCHOHHOM CIIEKTPOMETPHH.
38. DOMuccroHHast (HOTOMETPHS TTAMEHH.
Tema 2. NH/KeHEePHbIE 0CHOBBI 0MOTEXHOJI0TMH
39. Crneunduka peanu3anuy OMOTEXHOJIOIMYECKUX POLIECCOB..
40. DJIeMEeHTBI KOHTPOJISL ¥ YIIPaBIICHUS B OMOTEXHOJIOTUHI
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41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
5L
52.
53.
54.
55.

OCHOBBI MaTepHaILHO-3HEPTeTHYECKOro OaaHca MUKPOOHOTO pocTta
O06paboTKa IKCTIEPUMEHTABHBIX JAHHBIX.

Ot1eHKa MPaBWIBHOCTH PE3yIbTAaTOB aHAIH3A.

KomOnnaTOprKa KIacCHYeCKHX U HHCTPYMEHTAIbHBIX METOZOB HCCIIEIOBAHMA.
Komnrerotepaas o0padorka ganHsIXx DXMA.

Kiaccudukarms morpensocTei aHamia.

Pazmax BappupoBaHusL.

OneHKa BOCTIPOM3BOAMMOCTH PE3yNbTaTOB H3MEPEHHUIL.

OueHKa NPaBIIIEHOCTH PE3YNIbTATOB aHAIM3A.

[MakeTsl mporpamMm AJ1st XpoMaTorpaduueckoro aHajIu3a.

[TakeTs! mporpaMM AjIst Macc-CIIeKTPOMETPHH.

[Maketsr nporpamm A71st HOTOMETPHH.

ITaxets! nporpamm ans UK cnektpomeTrpun.

ITakets! nporpamm ans SAMP.

MeTopI MaTEMaTHIECKOTO IKCIIEPUMEHTA B OMOTEXHOJIOTHH.

Kpurepnu ouenku:

«3a4TEHO» BBICTABILIETCS, €CJIM O0YUAIOIIUIACS TOJHOCTHIO BJIaJIeT 3HAHUSIMUA U YMEHUSIMH O METOJIaX MCCJICIOBAHUS
LIEJIEBOTO MPOIYKTa B OMOTEXHOJIOTHHU, CIIOCOOEH MOHUMATh U MHTEPIIPETHPOBaTh HH(POPMAIHIO, 000CHOBAHHO (HOPMYIIH-
POBaTh aKTYaJIbHOCTh, HOBU3HY U MPAKTUYECKYIO 3HAYNMOCTb HCIIOJIb30BaHNS COBPEMEHHBIX OMOTEXHOJIOTHI B CEILCKOXO-
3IHCTBEHHOM NPOM3BOCTBE; €JIaTh JIOTHIECKUE BHIBOABI M HMETh COOCTBEHHYIO TOUKY 3PEHUS 110 00CYy>K1aeMOMY BOIIPO-
cy;

«HE 3a4TEHO» BBICTABIISETCS, €CIIM O0YYAIOMIMICS HE IMOJHOCTHIO BJIAJICET 3HAHUSMH M YMEHUSIMH O METOAAX HcCiie-
JIOBAHMS LIEJICBOTO MPOJYKTa B OMOTEXHOJIOTHH, CIIOCOOEH MOHMMAaTh M WHTEPIPETHPOBATh MHPOPMAIHIO, 00OCHOBAHHO
(OpMyIHPOBaTh aKTyaIbHOCTh, HOBU3HY M IPAKTHYECKYIO0 3HAYMMOCTbH HCIIOJIb30BAHHMS COBPEMEHHBIX OMOTEXHOJIOTHH B
CENIbCKOXO3SIMICTBEHHOM IIPOM3BOJICTBE; JIEJIaTh JIOTHYECKHE BBIBOJBI M HIMETh COOCTBEHHYIO TOUKY 3pEHHS IO 00CyXIae-

MOMY BOIIPOCY.
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OueHouHbIE cpeacTrsa AJd TeKYIEero KOHTpPOoJIisd

MHUHHUCTEPCTBO CEJBbCKOI'O XO351ICTBA P®
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJ/IBHOE
YYPEXXIEHHUE BBICHIETI'O OBPA30BAHUSA
«OPJIOBCKHI I'OCYJIAPCTBEHHBI ATPAPHBII YHUBEPCUTET UMEHH H.B. TIAPAXUHA»

Kadenpa Ouorexnosornu

KoMmnuiekT 3aganmii VI KOHTPOJILHOM padoThI
MO JUCIUIITHHE «MEeTO bl IKCTIEPUMEHTAIBHBIX UCCIICIOBAaHUN B OMOTEXHOIOTHI

Tema 1. COBpeMeHHbIe METO/AbI UCCJIEA0BAHUSA LEJIC€BOI'O IIPOAYKTA B OHMOTEXHOJOTHH

Bapuanr 1.

O06ocHOBaHME BHIOOpA METO/IA HCCIICIOBAHUH B OMOTEXHOJIOTHH.
Krnaccuueckne MeTobl HccIeJOBaHNS OMOIOTHUECKUX OOBEKTOB.
[MorpenmHoCcTH IPH MCIIOIB30BAaHNH KJIACCHYECKUX METO/IOB UCCIIEJOBAHHS.
Bapuanr 2.

UyBCTBUTEIBHOCTD PA3IUYHBIX METOJIOB UCCIICIOBAHMUS.

Haubomnee pacnpocTpaHeHHBIC KJIACCUYECKAE METO IbI MCCIICAOBAHMS OHONIOTHYECKAX O0BEKTOB.
Bri6op MeToaa npodooTtdopa. [lorpenrHocTu mpu mpobooTdope.

Bapuanr 3.

BapuanTs! npo6onoaroToBku. Beibop MeTona npoOonoaroToBKH.
MornekysipHO-TeHETHYECKHAE METOAbI CCIIEJOBAaHUN B OMOTEXHOJIOTHH.
[ommmepasnas nennas peakuwns (IILP). Ycrpoiicto ITLP-mabopaTopum.
Bapuanr 4.

[peumymecrsa I[11P-ananu3za. Oranst [1LP. KomnonenTs: [TLP.
PasznoBumaOCTH [1L[P. CriIocOOBI cCOXpaHEeHUs MaTepHana I ucciaenopanus meromom ITLP.
Xpomarorpaduiaeckne METO/Ibl aHAIN3a [IEJIEBOTO MPOAYKTA

Bapuanr 5.

OcHOBHBIE BUBI XpoMaTorpaduu.

TeopeTndeckue 0CHOBBI XpoMaTorpapuu.

Bo3moxkHOCTH MeTo/]a XpoMaTorpapuyeckoro aHanu3a.

Bapuanr 6.

UyBCTBUTEIBHOCTD PA3JIMYHBIX METOI0B XpOMaTOrpaduueckoro aHajausa.
Crioco0b!I MpUMEHEHHsT KOJIOHOYHOH XpoMaTorpaduu. DTarrsl IpOBEACHHS aHAIN3A.
Hcnone3oBanue napamerpa Rf — oTHOCHTEIBHOI CKOPOCTH MEepeMEIeHHS.
Bapuanr 7.

OCHOBHBIE BHJIBI IETEKTOPOB B XpOMATOTpahUH.

Bbrnok-cxema razoBoro xpomarorpada.

Bunbl xpomarorpaduueckux KOJIOHOK.

Bapuanr 8.

OrpaHnyeHns ra30Bo XxpoMaTorpadum.

OCHOBHBIE TEPMHHBI, HCTIOJIb3YEMBIE B Fa30BOi Xpomarorpaduu.
BricokoaddexTrBHas KUAKOCTHAS XpoMaTorpadus.

BapuanT 9.

Oco0eHHOCTH KanWUIAPHOH XpoMaTorpaduu.

Buabl xuaxocTHON Xpomarorpaduu.

Oranel nposeaenus BOXX. Orpannyenus meroga BOXX.

Bapuant 10.

CriekTpaibHbIe METO/IbI HCCIIeI0BaHMS B OMOTEXHOJIOTHH.

doTtomeTpusl.

Metox nHppaKpacHOH CEKTPOCKOIIHH.

Tema 2. NH/KeHEePHbIE 0CHOBBI 0MOTEXHOJI0TMH
Bapuanr 1.
Crneunduxa peann3anyun OMOTEXHOJIOTHYECKHUX IPOLIECCOB..
[MakeTs! nporpamm asst GOTOMETPHH.
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Bapuanr 2.

OCHOBBI MaTepHaITHLHO-YHEPTETHUECKOTO OalaHca MUKPOOHOTO POCTa
O6paboTKa IKCTIEpUMEHTAIBHBIX JaHHBIX.

Bapuanr 3.

KomOunHaTOpKa KIIaCCHUECKUX U HHCTPYMEHTAIBHBIX METOAOB NCCIICIOBAHMS.
ITakets! nporpamm ans SAMP.

Bapuanr 4.

Kommbrotepnas o6padoTka nanaeix GXMA.
Krnaccugukarys norpeniHocted aHamsa.

Bapuanr S.

Pazmax BappupoBaHUsL.

OrieHKa BOCIIPOM3BOIMMOCTH PE3Y/IbTaTOB H3MEPEHHUI.
Bapuanr 6.

OneHKa PaBIIBHOCTH PE3Y/IbTATOB AaHATH3A.

[MTakeTs! mporpamMM A7 XpoMaTorpaIeckoro aHannu3a.
Bapuanr 7.

ITakeTs! IporpamMM A Macc-CIIEKTPOMETPHH.
DJIeMEHTHI KOHTPOJISI ¥ YIPaBICHUS B OMOTEXHOJIOTUH
Bapuanr 8.

ITakets! nporpamm st K ciexkrpomMeTpun.

O1rieHKa NMPaBUILHOCTH PE3yIbTaTOB aHAIIU3A.

Kpurepuu ouenku (B 6aj1ax):

- 15 GannoB BeIcTaBIsIeTCs] 00YYAIOIIEMYCS, €CJIM OH TOJIHOCTBIO PacKpbUI BOIIPOCHI KOHTPOJIBHOW paboThl, ajl onpe-
JIEJICHHUS] OCHOBHBIX MTOHATHUH, IPHUBEJT KOHKPETHBIE IPUMEPHI;

- 10 6anmoB BBICTaBIAETCA 00YJAIOMIEMYCS, €CJIM OH YaCTUYHO PACKPBII BOIPOCH! KOHTPOJIBHOW PabOThI, Iaj omnpene-
JICHUS] OCHOBHBIX MTOHATHH, IPUBEJI KOHKPETHBIE IPUMEPEI;

- 5 6anIoB BBICTABIISIETCS 06yqa}0meMyc51, C€CJIM TCMAaTHKa pacKpbITa HE MMOJTHOCTHIO, JaHbI HE BCC OIIPCACICHUS.
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MHWHHUCTEPCTBO CEJBbCKOI'O XO35ICTBA P®
OEJEPAJIBHOE 'OCYJAAPCTBEHHOE BIO/UKETHOE OBPA30BATEJ/IBHOE
YYPEXXIEHHUE BBICHIEI'O OBPA30OBAHUSA
«OPJIOBCKHI T'OCYJIAPCTBEHHBINA ATPAPHBI YHUBEPCUTET UMEHH H.B. TAPAXWHA»

Kadeapa Ouorexnoiorun

Tematuka pedeparoB
MO AUCHUITNHE «MeTo/ bl IKCIIEPUMEHTANIBHBIX UCCIIEOBAaHUH B OMOTEXHOIOTUU»

1. Kitaccnueckume MeTonpl HCCIIEMOBAHNS OMOIOTHYECKUX OOBEKTOB.
2. IMomumepasznas nenHast peaknus (ITLP).

3. OcCHOBHBIE BUIBI XpoMaTorpaduu.

4. Bnok-cxema razoBoro xpomarorpada.

5. BricokoapexTrBHAS JKUAKOCTHAS XpoMaTorpadus.

6. Bunbl sxuakocTHON XpomaTorpaduu.

7. CriekTpaibHbIe METOIBI HCCIIEIOBAHUS B OMOTEXHOJIOTHH.

8. doromeTpus.

9. Merto/ nH}ppaKpacHO! CIIEKTPOCKONHUH.

10. Kanusipuaslit anexTpodopes.

11. Knaccudukarus MeTo1oB aOCOpOIIMOHHO CIIEKTPOMETPHH.

12. HennaMeHHbIE BApHAHTHI AaTOMHO-3MHCCHOHHOM CIIEKTPOMETPHH.
13. OMuUCCHOHHAS (POTOMETPHS TUTAMEHH.

14. Crierndrika peanm3anuy OHOTEXHOIOTHIECKHAX MPOIECCOB. .

15. DJeMEeHTBI KOHTPOJISL ¥ YIIPABIICHUS B OMOTEXHOIOTUHI

16. KomnrerotepHas 00padoTka ganHEIX DXMA.

17. [TakeTs! TporpamMM /s XpoMaTorpaguyeckoro aHanusa.

18. [TakeTs! IpOrpaMM JUIsi Macc-ClEKTPOMETPHUH.

19. [TakeTs! porpamMm /it GOTOMETPHH.

20. IMTakets! mporpamm 1 MK ciekTpomMeTpum.

21. ITakets! mporpamm s AMP

22. MerTo/1p1 MaTEMaTHYECKOTO IJIAHUPOBAHHS DKCIIEPUMEHTa B OMOTEXHOJIOTHH.

KpuTepnu ouenku (B 6aj1ax):

- 15 6amnoB BeICTaBIsAETCS 00yYaAIOIIEMYCS, €CIIH OH TIOJHOCTHIO PACKPBUT BOMPOCH! pedepara, aji onpeaesieHus oc-
HOBHBIX IIOHSATUH, IPUBEJ KOHKPETHBIE IPUMEDHI;

- 10 6axoB BBICTaBIsIETCST 00YYAIOMIEMYCsl, €CIIM OH YaCTUYHO PACKPBUI BONPOCH pedepaTa, Aan onpeneiaeHus oc-
HOBHBIX HOHSTHH, IPUBET KOHKPETHBIE TIPUMEPHI;

- 5 0aI0B BBICTABIISIETCS O6y‘IaIOH.[€MYC$I, €CJIM TCMaTHKa pe(bepaTa PAaCKpbITa HE MOJTHOCTHIO, JaHbI HE BCC ONIpeac-
JICHUA.

4 MeTtoanyecKue MaTepuaJibl, ONpeesiiolIe NPoueaypbl OLleHUBAHUS 3HAHMIL, YMEHMI{, HABBIKOB M (MJIH)
OINBITA JeATEIbHOCTH, XapaAKTEePU3YIOIINX 3TANbl ()OPMHPOBAHNSA KOMIIETEHIMIT

Jucuuniauna «MeToabl IKCIIePpUMEHTAJBHBIX HCCIeI0BAHUI B OUOTEXHOJIOTHID)

OCHOBHBIM KPUTEpPHEM OIICHKH 3HAHWUW SIBIISETCSI CIIOCOOHOCTh 00YYAOIIErocs CaMOCTOsITEIbHO paboTaTh C U3Y-
YacMbIMU METOJaMU, MIPUMEHATh UX MPAKTUYCCKH, B TOM YHCIIC CBO60}IHO BJIaJICTh KOMIIBIOTEPOM U NPHUKIAJHBIMHA TP O-
IrpaMMaMH, YMETb UHTEPIIPETUPOBATh U AHAJIM3UPOBATh NOJYYEHHbIE PE3YJIbTAThI. JONOJHUTEIBHBIM KPUTEPUEM SBIIIETCS
YETKOCTh U TIyOMHA MOHUMAaHHS METOJOB, B MX IMPAKTHYCCKOM MPUMEHEHUU. BaKHBIM KpHUTEpHEM TaKKe SBISETCS CIIO-
COOHOCTBH CaMOCTOSTENIFHO Pa30HUPaThCsi B COBPEMEHHOH JIMTEPaType MO COBPEMEHHBIM MeTOAaM CHHTe3a U BbIIeJIeHUs
1eJIEBOr0o MPOAYKTAa B OHOTEXHOJIOTHH, B TOM YHCIIE B 3apyOeKHOH IuTeparype.

B mporiecce o0ydeHns o0ydaromuics T0JDKEH BBIIOJHATE / Ja00pPaTOPHBIX padoT, HHAUBUAYAJIbHOE J0MAII-
Hee 3a/1aHue, a TaKXKe B BUje pedpepara ¢ npeacTaBjieHneM NMpe3eHTannu no TeMam: «CoBpeMeHHbIe METO/IbI Bbl/Ie-
JIGHHSI 1eJIEBOT0 MPOIYKTa».
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IIpomexxyTouHas aTTecTanus 00yJaroIerocsi MPOBOJUTCS 10 PE3yJIbTATaM MPOBEPKU Ha 3a4YeTe YPOBHS OCBOCHHUS
JTUCIHATUIMHBL. 3a9eT MPOBOIUTCA JTHOO YCTHO (IT0 TEOPETHYECKHUM W MPAKTHYECKHM BorpocaMm). Kpome Toro, o criopHbIM
BOTIPOCaM IPOBOAMTCS cOOECETOBAHIE C TIPETIOIaBaTEIIeM.

Ha 3auere ot oOy4atomierocst TpeOyeTcst OTBETUTb Ha BOIPOCHI COCTOSIIUE U3 JIBYX YacTeil — TEOPETHYECKOH («Ha
3HaHME») U MPaKTH4eCcKol («Ha ymeHue»). Eciau Takoe neieHue He COIEpKUTCS B caMoil popMyIIHpoBKe BOIpoca, TO BCe-
I7la HoApa3yMeBaeTcs: 00yUaroluics JOIDKEH OBITh TOTOB MPOWIIIOCTPUPOBATh HA KOHKPETHOM IIPUMEPE TEOPETUIECKOe
MOJIOKEHHE, 3HAHUE KOTOPOTo OH XOYeT IPOJEMOHCTPHPOBaTh. TakuMm 00pa3oM, JIt000#l OTBET JOJDKEH B 00s3aTEIbHOM
MOPSIAKE COAEPIKATh ABE COCTABIAIOMNE: a) (POPMYIHPOBKH OIpEIeIeHUI TOHATHIA U TEOPETHUECKHIX MOCHITOK; 0) dhakTu-
YeCKHe MPUMEPHI, HILTIOCTPUPYIOLINE NPOBOIUMBIC ITOJIOKEHHUS.

Hanucanue m npencraBieHne NMCbMEHHOM paboThl (pedepaT, MHIUBUyallbHAs OMAIIHAS paboTa) He sBIseTCS
TIOJTHBIM OCHOBaHMEM JUIsl BBIHECEHHS OLICHKH, XOTS MOXET YYMTHIBaThCs NperoaasareieM. B modom ciryyae oOydarommii-
¢l OJDKEH MPOJIEMOHCTPUPOBATh TIIyOOKOE 3HaHHE BOIPOCA, M3JI0KEHHOTO B MUCEMEHHOW paboTe, M OBITh TOTOBBIM 110 JI-
JIep KaTh AUCKYCCHIO C MIPENoJaBaTesieM 0 TeMe PaboThI.

O6y‘lalOIHPII710H JOJKEH NPOACMOHCTPUPOBATH YBCPCHHOC BJIAICHUEC JICKCUICCKUM allrapaToM JaHHOM JMCLMILIHN-
HbI — J1aTb SICHOC€ U TOYHOC ONPECACIICHUEC BCCX UCIIOJIB30BAHHLIX B OTBETC TCPMHUHOB U HOHHTHﬁ, MPpUBCCTU TMIPUMEPHI UC-
II0JIb30BaHMUs.

OCHOBHBIM METOJIOM OIICHKH 3HAHHHA OOYYAIONMXCSA SBIACTCS TPUMEHAEMas BO BpeMs OOYdYCHHS OabHO-
pedTHHIOBast cucTeMa. YUeOHBIH MaTepHall pasiesisieTcss Ha JIOTHUECKH 3aBepIIeHHBIC YacTH (MOIYJIH), TOCIE H3ydeHHs
KOTOPOT'0 MPEyCMAaTPUBAETCS aTTecTaus B (popMe 3alUThI KOHTPOJIbHOM padoThl. Kaxaplii MoIy b BKIIOUAET 00513a-
TCJIIbHBIC BHUbI pa60T — JICKHUOHHBIC U MPAKTUYCCKUC 3aHATHUSA, JOMAIIHUEC CAMOCTOATCIIbHBIC pa6OTI)I. Ka‘IeCTBO pa6OTI)I
00Y4arOMIMXCSl OLCHUBACTCS B PEHTHHIOBOI cHCTeMe B Oaiuiax, OIEHKa SIBISIETCS HAKOMMTENIbHOH (CymMma GasioB gaer
PEHUTHHT Ka)KI0ro 00y4arolerocs) U UCIOIb3yeTcs Uil CTPYKTYPHUPOBAHUS CUCTEMHON paboThl CTYJCHTOB B TeUEHHUE BCe-
ro mepuoja 00ydeHuUs.

Ilepeyenn yueOHBIX 3a1aHMii U UX 0aJIbHASA OLIEHKA

KadecTBo mosyueHHBIX 00ydaromemcs: 3HaHUH OCYIIECTBIICTCS ¢ IpUMEHeHneM nuddepeHIpoBaHHON OanbHON
OIICHKH. MakcuMaIsHO 3a padoTy B ceMecTpe o0ydarontuiics moxkeT Habpath 100 6amros.

ITpu aTOM neiicTByeT creayroras audGepeHIupoBaHHas IKajaa OalbHON OICHKH:

Tunosas banpHas | 0-54 55-69 70-84 85-100
OLIEHKA
3auer He 3aureno 3a4TEHO 3a4TEHO 3a4TEHO

Ilepeyens» BUIOB aTTECTAIIMN

OcHoBHbIe 6a/LTbI (10 60 6aJL10B):
- MIOCEIIEeHNE JIEKITMOHHBIX U MPAKTUIECKUX 3aHITHIA — 10 +7 0aoB;
- BBIIIOJIHEHHE 3a/IaHHUI HA MPAKTUYECKUX 3aHATHUAX — 70 +21 Oanna;

- BBIIIOJITHEHHE UTOTOBOH KOHTPOJIBHOM paboThI M0 MOIYNI0 (KOHTPOJIBHOTO 33/1aHus), TEKyIlee TECTUPOBAHUH 3HAHUHN — 10
+32 0aos.

JonoJiHUTEIbHBIE 62JLTBI (10 25 6aJ1710B):

- IOMallTHee pelleHre 3a1a4 (BBIIOIHEHNE JOMANTHeH KOHTPOJIBHON paboThl MIM WHAMBUIYANbHOUW paboThl) — 10 +18 Gain-
JIOB;

- HalMcaHue ¥ 3amuT pedeparta, Jokana, cooOeHnii — 10 +2 6anos;
- aKTUBHOE y4acTHE B 3aHATHUSIX, IPOBOJAUMBIX B aKTUBHOU (popMme — 10 +3 Oaiios;

- paboTa C MHTEPHET-TPEHAKEPOM = JI0 +2 6aIIOB.
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JUCT PETUCTPALIUU U3MEHEHUI

Homep TexkeT U3MeHEeHUus IIpuka3s, npoToKoJ 3ace-
H3MEHEeHHUs JAHUA Y4YEHOr0 COBEeTa
YHuBepcurTera
Ne JlaTa
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PELIEH3 U1
Ha (o onleHOoYHBIX cpenctB (POC) nmo qucHuIIuHE:
MeToabl IKCIEPUMEHTAIBHBIX HCCJIETOBAHNNA B OMOTEXHOJIOTHH
JUTsl 00 ydaroIuXcs 1Mo HanmpasiaeHuto moAroToBku 19.03.01 - buorexHnoorus
Kpamudukamus - O6axamasp
®dopma 00yueHUs — OYHas, 3a0YHas

®onxa oneHouHbIX cpeacTB (POC) sBiaseTcs HEOTHEMIIEMOW YacThl0 YYEOHO-METOAMYECKOTO
KOMILIEKCa YKa3aHHOW TUCHUIUIMHBI U UCTHOJIB3YETCs MPU MPOBEICHUU TEKYILETO KOHTPOJIS ycreBae-
MOCTH M TPOMEXYTOYHOW arrectanuu oOydaromuxcs. Matepuan @OC TOIHOCTEIO COOTBETCTBYET
COJIEP’KAaHUIO TUCIUIUIMHBI, pabodeil mporpaMMme IUCIUILUIMHEI, 00pa30BaTeIbHBIM TEXHOJIOTHUSIM, HC-
MOJIb3yeMBIM B y4€OHOM IIpoliecce.

CrpykrypabiMu d5eMeHTaMu @OC 110 AUCHUTUIMHE SBISIOTCS: TUTYIBHBIN JUCT; OMMCAaHUE T10-
KazaTellell 1 KpUTEpUEB OLICHUBAHUS KOMIETCHIIMN Ha Pa3iM4YHBIX 3Tanax ux (GpopmMupoBaHUs, OMHCa-
HUE IIKaJ OIEHWBAHMS; TUIIOBbIE KOHTPOJbHBIE 3aaHusl, HECOOXOIUMBIE JIJIsl OLICHKH PE3yJIbTAaTOB OC-
BOCHHS JTUCIUIUIMHBI; METOJMYECKHUE MaTepHallbl, OMPEICNAoNIie MPoIeaypbl OIEHUBAHUS 3HAHUIA,
YMEHUW, HABBIKOB, XapaKTepu3ylollue dTanbl  (GOPMHPOBAHUS  KOMIETCHIIMH;  3a4eTHO-
HK3aMEHAIIMOHHBIE MaTepHalIbl, COJAEpKaIINe KOMIUIEKT YTBEPXKICHHBIX MO YCTAaHOBJICHHOH (opme
IK3aMCHAIIMOHHBIX OUJICTOB W/WJIM BOIIPOCOB, 3a/IaHUi JJIs 3a4eTa; (POHIBI TECTOBBIX 3a/IaHUH.

Ha ocHoBaHuu paccMOTpeHHsI MPECTABICHHBIX Ha SKCIEPTH3y MAaTEepPHANIOB, CAENAaHbI Clie-
JYIOIINE BBIBOJIBI:

1. Crpykrypa u conepxkanue ®OC no mucuumnune OIIOII cooTBeTcTBYeT TpeOOBaHUSAM, MPEIbSB-
JISIEMBIM K CTPYKTYpE U cojiep:kanuto pouaoB oneHouHbIX cpeactB OIIOII BO. A umenHo:

- Ilepeuenb popmupyeMbIX KOMIIETEHIIUH, KOTOPHIMHU JOJDKHBI OBIQ/IETh CTYJIEHTHI B PE3yJIbTaTe OC-
BOeHUs nuctuIiuHbl cooTBeTcTBYeT ®I'OC BO.

- [lokazarenu U KpUTEpUU OIEHUBAHUS KOMIIETEHIINH, a Tak)Ke IIKallbl OIICHUBAHUS B IIEJIOM obOecrie-
YUBAIOT BO3MOXKHOCTb ITPOBEICHHS BCECTOPOHHEH OIICHKU PE3YJIbTaTOB 00y4YeHUs, ypOBHEU cHopMu-
POBAHHOCTH KOMIIETEHIIHM.

- KonTponbHbIe 3a1aHUs U WHBIE MaTepuaibl OIEHKH PE3yIbTaTOB OCBOSHUS TUCIIUILIMHBI pa3paboTa-
HBI Ha OCHOBE MIPUHITUIIOB OIEHUBAHUS: BAJIUTHOCTH, ONPEACIEHHOCTH, OAHO3HAYHOCTH, HAIEKHOCTH;
COOTBETCTBYIOT TPEOOBAHMSIM K COCTaBY U CBSI3U OIICHOYHBIX CPEJICTB, MOJHOTE MO KOJIMYECTBEHHOMY
COCTaBy OIIEHOYHBIX CPEJCTB M TO3BOJSIOT OOBEKTHBHO OIEHUTH PE3YJIbTaThl OOyYEHHs, YPOBHU
c(hOpMHUPOBAHHOCTH KOMITETCHITHH.

- Metoanueckue marepuansl POC comepxaT 4ETKO chOopMyTUPOBaHHBIE PEKOMEHIAINH TI0 MPOBE/Ie-
HUIO OLICHUBAHUS PE3yJIbTaTOB 00y4YeHUs, CHOPMUPOBAHHOCTH KOMITCTCHITH.

2. Hanpasnennocte @OC cootercrByeT nensim OIIOII BO wnanpasnenus moarorosku 19.03.01 -
buotexnonorus.

3. ITo xauectBy @OC B 11e710M 00€cIiednBaeT OOBEKTUBHOCTD M IOCTOBEPHOCTh PE3YIBTATOB MPH MPO-
BEJICHUM OIICHWUBAHMUsSI, CIIOCOOCTBYET peaju3allii YKa3aHHBIX B pabodeil mporpamMme JUCIUIUTHHBI
KOMITETEHIIMI U PEKOMEHIYeTCs K pealu3aliud B y4eOHOM MpOIECCe MO HAIMPaBICHUIO MOATOTOBKHU
19.03.01 - buoTexHoJIOTHS.

Pourynkuna A.T.




