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Pabowass mnporpamma aucuumiuHbel «buoduszudeckne MeTONbl OLEHKH
KayecTBa IPOJYKTOB MHUTaHUs» pa3paboraHa Ha ocHoBe PI'OC BO 19.03.02
[IpogykTel mNHTaHUS M3 PACTUTEIBHOIO ChHIPbs, YTBEPXAEHHOTO IPUKA30M
MunucrepcrBa obpasoBanus U Hayku P® ot 12.03.2015 . Ne 211.

ABTOD:!
K.0.H., JOLIEHT j " C.A.Bomaxkosa

Pabouas mporpamma oOCyXJIeHa M peKOMEHAOBaHa K YTBEPXKIEHHUIO pelleHHeM

kadenpsl OuorexHosnoruu, 6uoxumun U 6nopusnku ot 16.03.2020 r., mporoxon
Ne 32

3aBenyromui kabenpou . o ’ A.N.IleTenko
J.C/X.H.,lipodeccop ‘

Pabouas nporpamma ogoOpeHa Ha 3aceJaHUK METOANYECKON KoMuccuu (akynprera
nepepabaThiBatonux TexHosnoru, 18.03.2020 Ne 7

IIpencenarens )
METOJINYECKOM KOMHCCHH 4//‘// 7— E.B. lIlep6akoBa
I.T.H., mpodeccop -
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1 lean u 3a7a4u 0CBOEHUS AU CHUILIHHBI

Lesb10 0cBOCHUS AUCUUIUIMHBI «brodu3nueckne MeToIbl OLEHKH KauecTBa
NPOIYKTOB MUTAHUS SIBIsAETCS (OpMUPOBAHUE KOMILIEKCA 3HAHUI O MPOBEIECHUH
HAy4YHBIX HCCJIENOBAaHUN MO OOUICTPUHATHIM METOJUKaM, 0000I1ieHue u
cTaTHCcTUYeCcKass 00paboTKa pe3yJbTaTOB OIBITOB, (POPMYJIUPOBAHUE BBIBOJOB
Pemenne 3amau B o0nacTu pa3BUTHUA HAYKU, TEXHUKH U TEXHOJOTHH C YYETOM
HOPMAaTHUBHOTO MPABOBOTO  PEryjHpoBaHUs B cdepe HHTEIUIEKTyaJbHOU
COOCTBEHHOCTH.

3agauu AUCHMILIMHBI

— TMPOBOJAUTH HAyYHBIE HCCIENOBAHUS MO OOIICTIPUHATHIM METOIUKAM,
COCTaBJIATh UX ONHUCaHKUE U (OPMYIHPOBATH BHIBOIBI.

2 llepevyenb MJIaHMPYEMbIX Pe3yJbTAaTOB OOY4YeHHSI IO
AUCHUIUIMHE, COOTHECEHHBIX ¢ IUIAHUPYEMbIMH pe3yJbTaTaMH
ocsoenus OIIOII BO

B pe3yabTaTe OCBOEHHUS TUACIIATUTHHEI bopMHUpyIOTCS
CJICTYIOIINE KOMITCTCHIINH

[IK-1 - crmocoOHOCTBIO OMpEeneaTh M aHaJU3UPOBATH CBOWCTBA CHIPHS U
1oty (haOprKaToOB, BIMSIONIME HAa ONTHMH3AIUI0 TEXHOJIOTHYECKOTO Tpolecca U
KaueCcTBO TOTOBOM MPOAYKIMH, pecypcocOepexenue, dPOEKTUBHOCT, U
HAJIC)KHOCTD MPOIIECCOB IMPOU3BOICTBA

[IK-18 - cmocoOHOCTBIO OIICHMBATH COBPEMEHHBIC JOCTHKEHUS HAYKHA B
TEXHOJIOTUM TIPOU3BOJACTBA MPOAYKTOB TUTAHUS W3 PACTUTEIBHOTO CHIPbS U
npeaiaraTh HOBbIe KOHKYPEHTOCTIOCOOHBIE TTPOTIYKTHI.

3 Mecrto nucuumiaunsl B ctpykrype OITIOII BO

«brodusnueckne MeToAbl OIIEHKN Ka4eCcTBa MPOTYKTOB MUTAHUS SBIISICTCS
muciumimHO  mo  BeiOopy  OINOII BO moarotoBkun oOydaromuxcs 10
HanpaieHuto 19.03.02 IIpogykTbl TUTaHWUS W3 PACTUTEIBHOIO  CHIPHS,
HaIpaBJIeHHOCTb «[IpOlyKThI MUTaHUS U3 PACTUTEIBHOTO CHIPhSI.



4 Oobem aucuuniannbl (144 yaca, 4 3a4ETHBIX €IMHUII)

OObeMm, yacoB

Bunsl yueOHOI paboThI
Ounas hopma

KonTakTHasi padora 45
B TOM YUCIJIIC:
— ayIUTOpHAs MO BUJAaM y4eOHBIX 3aHATUN

42
— JIEKIINU 14
— MPAKTUYECKUE 3aHATUS 28
— BHEAYJUTOPHAs 3
— DK3aMEH 3
CamocrosiTesbHasi padora 99
HTOro mo AMCHHUILJINHE 144

5 Coaep:xkanue TUCHUIIJIAHBI

[To uToram U3y4aeMoii JUCUUIUIMHBI 00YUYAIOIIMECs CAAI0T YK3aMEH.
JlucuuiuinHa u3y4aercs Ha 4 Kypce, B 8 ceMecTpe Mo O4HOW ¢opme
oOydJeHwus.

Conep:xaHue ¥ CTPYKTYpa IMCUMILIMHBI 10 04HOI (popme 00yueHuUst

° Buabl yueOHo# padoThl, BRIKOYAS
g = CaMOCTOSITEJIbHYI0 Pa00Ty CTYyJI€HTOB
No o = ? U TPYAOEMKOCThb (B 4acax)
/ Tewma. =2 9 [Ipaktuu | JlaGoparo
I OcHOBHBIE BOIIPOCHI § e 3 ccKIe HELe Camocrosr
22| ©| Jexuun P eIbHAs
& 2 3aHATHUS 3aHATHUSA pabora
BBeeHne B IMCHMILIHHY
«buoduznyeckue
MeETOBI OLIEHKH
KayecTBa NMPOAYKTOB
MUTAHUSY. IIpenmer
ounopusuku wu  wmeroxs | ITK-1
1 | uccnenoBanus. Beenenme | TIK- 8 2 4 - 15
B METOAbl MCCJIICOOBAHUA 18
MHIIEBBIX MIPOIYKTOB
OcHOBHEBIE pasnernsl,
HANpaBJIeHUs Pa3BUTUS U
Mmetoasl. CBA3b ¢ IPyTHMHU
JHCIHMIUTMHAMHU.
3nayenne Omogusnueckux | [TK-1
METOAOB B TepepadoTke | K-
2 | cX. TpOmYyKIMHA U B 18 8 2 - - 12
OLICHKE KavyecTBa
npoaykimn. OpraHu3anus




Buabl yueOHo# padoThl, BRIKOYAS
CaMOCTOSITE/IbHYI0 Pa0OTy CTYyJI€HTOB

:
Ne 3 = = U TPYAOEMKOCTH (B yacax)
n/ Tema, 22 ¢ [Tpaktuy | JlaGoparo
I OCHOBHBIE BOIIPOCHI E = 5 Camocrosr
22| 9| Jlexuun ecine PHbIC eTbHas
& Z 3aHATHS | 3aHATHS pabora
71200paTOPHOTO KOHTPOJIS
Bmopoe Hayano
MepMOOUHAMUKU 6
ouonozuu. [Tonsitue
SHTPOIIHH. Ckopoctb
n3MeHeHus: sHtponuu u | [1K-1
3 | cTanmoHapHoe [K- 8 2 - - 12
COCTOSIHUE B  JKHUBBIX 18
opranm3zmax. MeTrozsl
TEeIUI0JIeUYeHUs B
nepepaboTke C.X.
MPOIYKIIHH.
buoJsiornueckue
MeMOpaHbI "
3JIEKTPOreHe3
buonocuueckasn
K1emKa KaxK
2emepoceHHas cucmema.
Oynkiun  6nomemMOpan
U UX MOJEKYJspHas
CTPYKTYpa. [K-1
4 | UckyccTBeHHBIE [TK- 8 2 6 - 15
OMOJIOTUYECKHE 18
MeMOpaHbI u 170'¢
UCIOJIb30BaHUE B
Hay4YHBIX U
MPAKTUYECKUX  IICJIAX.
Tpancnopm  sewecms
uepez  bOuonocuuecKue
MeMOpamwl.
buonornyeckue
MeMOpanbl.  Tpancrnopt K-1
5 | BeIecTB H9ePe3 | 1y 2 ) 6 i 12
Ouonornyeckue 18
MEMOpaHBbI.
ONeKTporeHes.
OnTuyeckue sBJICHUSA
B OMosiorumn
JlsoticmeenHblil MK-1
¢ | Xapaxmep npupodbf K- ] ) 6 i 12
ceema. CnexmpanbHulil 13
ananus.
Jliomunecyenyus, ee
BUObl U CHeKmpbL.




° Buabl yueOHo# padoThl, BRIKOYAS
g = CaMOCTOAITEIbHYI0 PadoOTy CTYA€HTOB
Ne s g = U TPYAOEMKOCTH (B yacax)
Tema. 2o 3
n/ =5 = [Ipaktuy | Jlaboparo
OcCHOBHBIE BOITPOCHI S| 3 CamocTosT
i} =5 O ecKue pHBIE
= = Jlexuun ebHas
g 3aHATUS | 3aHATHUS
S pabora
Domoxumuyeckue
peaxyuu. Onmuueckue
npubopvl:  IUH3LL U
MUKDPOCKON.
CrnekTpaipHblil  aHAIM3. MK-1
JTIOMHUHHCIIEHTIHSL. i
7 Hett MK- | 8 2 6 - 21
Muxkpockonust. 18
OnTHryecKkre mpUOOPHI.
Uroro | 14 | 28 | - | 99

6 IlepeyeHb y4eOHO-METOANYECKOTO O0ecIieUeHUus JAJIsl
CAMOCTOSITEJIbHO PA00ThI 00Y4AKIIMXCH M0 TUCIHUATLIIIMHE

MeToanueckue yKka3zanusi (711 CAMOCTOSITEILHON paboThI)

1 buodusnueckre METOIbl OLIEHKH KauecTBa MPOAYKTOB MHUTAHUSA: METO/I.
yKa3aHUA 10 BBIIOJHEHUIO CaMOCTOSTENbHOM padoTsl / cocT. H. JI. Maunesa, I'.
A. IMnyraxun. — Kpacaogap : Kyol'AY, 2020. — 20 c..

2 buodusnyeckue METOJbl OIEHKM KauecTBa MPOAYKTOB MUTAHUS : METOI.
pexomengaruu / coct.: H. JI. Maunesa, I'. A. Ilnyraxun. — Kpacaonap: Ky6l'AY,
2020. — 46 c.

7 ®OHJ OLEHOYHBIX CPEACTB JJIsl POBEACHUS MPOMEKYTOYHOM
arrecTaluu

7.1 llepeyeHb KOMIETEHIHH ¢ YKa3aHUEM 3TANOB UX (opMHpPOBaHUA B
npouecce ocsoenust OITIOII BO

Oransl GopMHUPOBAHUS U IPOBEPKH YPOBHA CHOPMUPOBAHHOCTH KOMITETEHLIUN
Io AuCHUIIJIIMHAM,
npakTukam B nponecce ocsoenusi OI1IOIT BO

Homep
cemectpa*

I[IK 1 — CnocoGHOCTh OmpeneniaTh M aHaJIU3UpOBaTh CBOMCTBA CHIPbs U MOJNy(paOpHUKaTOB,
BIIMSIONIME HAa ONTHMH3AIMIO TEXHOJOTMYECKOTO Ipoliecca M Ka4eCTBO TOTOBOW MPOAYKIIHH,
pecypcocOepexenue, 3pPeKTUBHOCTh U HAICKHOCTh MPOILIECCOB MPON3BOICTBA

3 DU3NKO-XMMHUYECKHE OCHOBBI M OOLIME MPUHIUIIBI TEpepabOTKH
PACTUTEIBHOTO ChIPbsI

5 Menuko-0nonoruueckre TpeOOBaHUS U CAHUTAPHBIE HOPMBI KauecTBa
IUILEBBIX IPOYKTOB

5 TexHomorus nmepepadbOTKH 3epHa

5 TexHoMOTHS MyKH, KPYTIBI I KOMOUKOPMOB




Homep Oransl GOpMHUPOBAHUS U MPOBEPKH YPOBHS CHOPMUPOBAHHOCTH KOMITETCHIIUI
cemecTpa* 10 TUCLMILIMHAM,
npakTukaM B nponecce ocsoerust OIIOIT BO

6 XUMHS ¥ TEXHOJIOTHUSI BUHA

6 [IpakTrka 1o moaydeHuto npohecCuoHaIbHbIX YMEHUN U OTbITa
po(heCcCHOHANLHOM e TENILHOCTH (B TOM YHCJIC TEXHOJIOTHUYECKasl TPAKTHKA)

6 TexHonorust IpoIyKTOB AETCKOTO MUTAHUS

7 TexHonorust TMIIEBBIX KOHLIEHTPATOB

8 XuUMHS ¥ TEXHOJIOTHUS caxapa

8 3ammTa BBITYCKHOW KBaTM(UKAITMOHHON pabOThI, BKITIOYAs MMOATOTOBKY K
3alllUTE U MPOLEAYPY 3aIIUThHI

8 TexHonorus pyHKIMOHAIBHBIX TPOIYKTOB MUTAHUS

8 OU3NKO-XUMHUUECKHE METO/IbI aHAJIU3a

[IK-18 cnocoOHOCTH OIICHMBATH COBPEMEHHBIE JOCTWIKEHHUS HAyKH B  TEXHOJIOTHH
HpOI/IBBOl[CTBa HpOI[yKTOB IIUTAHUA U3 paCTI/ITeHBHOFO CI:IpI:H nu npe,unaraTb HOBBIC
KOHKYPEHTOCIIOCOOHBIE MPOAYKTHI

2 OcHOBHbIE IPUHLIUIIBI OPraHU3alluy 3J0POBOrO MUTaHUs HaceaeHus: PO

7 [TpoexkTrpoBaHre KOMOMHUPOBAHHBIX MPOAYKTOB MUTAHUS

HpOGKTI/IpOBaHI/IG CIICIUAJIM3UPOBAHHBIX IPOAYKTOB ITUTAHUA

Texnonorus pyHKIMOHAIBHBIX TPOIYKTOB MUTAHUS

BI/IO(bI/IBI/I‘-IeCKI/Ie MCTOAbI OICHKH Ka4€CTBA MPOAYKTOB IMUTAHUA

o0

[TpousBoacTBEHHAs MpPaKTHUKa

[IpegnumnioMHas nmpakTuka

0|0 Q| 0|0

3amuTa BITYCKHON KBATU(UKALMOHHONW pabOoThI, BKIIOYAst MOJATOTOBKY K
3aIUTE U MPOLEAYPY 3alUTBHI

* HOMep ceMecTpa COOTBETCTBYET 3Tamy (HOPMUPOBAHUS KOMIETEHIIUH

7.2 Onucanue nokasareJieil 1 KpUTEepHeB OLCHMBAHUSA KOMIIETEHINH HA
Pa3JIMYHBIX 3TANaX UX (popMUPOBaAHHS, ONIUCAHHE IIKAJIbI OLlCHUBAHUA

TTnaHupyembie YpoBeHb OCBOEHUS
HEYIOBJIETBO
pesyL A };/IZ’LI‘CHLHO b YAOBIICTBOPHT XOpO1IO OTJINYHO Ouerounos
oeBocHIl (MMHUMAITLHBI CIIBHO (c ep,E[HI/If/’I) (BBICOKHIA) CPEACTRO
KOMIICTEHIIMH . (TTOpOTOBHIi) P

I[IK 1 — CnocoOGHOCTh OmpenessTh W aHaJIU3UPOBATh CBOWCTBA CHIPbS W TMOJY(haOpHUKATOB,
BJIMSIIOIME HA ONTUMM3ALMI0 TEXHOJOTMYECKOTO MpPOLiEcCCa U KAaYeCTBO T'OTOBOM MPOIAYKIIHH,
pecypcocoepekenne, d3PGEeKTUBHOCTh M HAJICKHOCTh POIIECCOB MTPOM3BOJICTBA

3HaTh: [IpobGensr B | Hemonnoe B uesnom | ChopmupoBan
CYLIHOCTb 3HAHMSIX, 3HaHHE yCIELIHOe, HO | HOE  yMEHHE
¢dusuKo- YMEHUSIX U | OCHOBHOTO coJeprkaliee y4acTBOBaTh B
XUMHAYECKHX, BIaJCHUAX | y4eOHOro OTACIbHBIE MPOBEACHUH T
ecT, pedepar,
OMOXMMHUYECKUX | OLEHKH Mmarepuaia, pooebI Hay4HbIX
. | TpakTU4YecKue
u Ka4yecTBa; OLIMOKU IIpU yMEHUE UCCleI0BaHUI .
HUSA
MHUKpOOUONIOTHYe | IPOBEACHUS | BBIOOpE y4acTBOBaTh B | 1O 3an ’
CKHX IIPOLECCOB, | OLEHKU METO/I0B MIPOBEACHUH OOIIENPUHSTHI OK3aMCH
JeKaIINX B | IPOIYKIUK; | OMOGHU3HUIECKO | HAYYHBIX M METOAMKaM,
OCHOBE HE3HaHUE rO KOHTPOJS W | UCCIICAOBAaHUN | OCYLIECTBIISATH
TEXHOJIOT U METO/IOB 00CYXIIEHHSI 1o 00o01meHne M




YpoBeHb OCBOEHUS

[Inanupyemblie
pe3yabTaThl  [HEYIOBICTBOP yIIOBTETBOHT OueHouHoe
OCBOEHHS UTEIIEHO CILHO xopotuo OTIIMMHO CpPEICTBO
KOMITETCHIIH (MI/IHI/II\;I\I/I)aJ'ILHBI (noporoBbiii) (cpenHwmii) (BBICOKHIA)
MHILIEBBIX ounodusmuec | pe3yabTaToB OOIICTIPUHATHI | CTATUCTHYECKY
TIPOU3BOJICTB; KOT'0 aHajam3a M METONIHKaM, | 10 00paboTKy
METOJIBI aHanmmsa OCYILECTBIATh | PE3YJIBTATOB
00paboTKu " 0000IIICHHE U | OIBITOB,
OYUCTKHU JUTSE CTaTHCTUYECKY | (OpPMYITHUPOBAT
obecrieueHus 10 00pabOTKY | b BBIBOJIBI
npogeccuoHanbH PE3yIIBTaTOB
Oro BEeIEHHS TeX. OTIBITOB,
mporecca u dhopmymupoBar
Oe3omacHOCTH b BBIBOJIBI
MPOJIOBOJIbCTBEH
HOM MIPOAYKIUY;
Ymern: [IpobGensr B | Hemonnoe B uesnom | ChopmupoBan
UCTIOJIb30BaTh 3HAHUSAX, 3HaHHE yCIeIHOe, HO | HOE€  yMEHHE
NpaKTUIECKUE YMEHUSIX ¥ | OCHOBHOTO cojiepkariee y4acTBOBaTh B
METOJbI aHaNN3a | BIAJCHUSIX | Y4eOHOTO OTACIbHBIE MPOBEACHUH
u OIICHKH MaTepuana, MPOOEITBI HAyYHBIX
UCCIIeIOBAHUS Ka4yecTBa; OIMMOKH TIPU YMCHHUE WCCIIeIOBaHUH
MHUIIEBBIX NpOBENICHHS | BHIOOpE y4acTBOBaTh B | 1O
CHUCTEM, OLICHKHU METO/I0B MPOBEACHUH OOIIETIPUHSATHI
KOMITIOHEHTOB, NPOAYKIHY; | OMO(U3HYECKO | HAYYHBIX M METOJHKAM,
J00aBOK; HE3HaHHUE rO KOHTPOISl W | UCCIICAOBAHUN | OCYIIECTBIISATH
CaMOCTOSITENILHO | METOJ/IOB o0Ccy)IeHUS o oboOmieHne U
POBOJUTH Oonodusnuec | pe3ynbTaToB OOIICTIPUHATHI | CTATUCTHYECKY
OIICHKY KadecTBa | KOTO aHaam3a, M METOIHKaM, | 10 00paboTKy
CBIPbsI M TOTOBOW | aHAaJN3a; HETIOJTHOE OCYIIECTBIATE | PE3YJIBTATOB
MPOAYKIIHH; HE3HAHUC BJIaJICHHUE 0000IIIeHrEe | | OTBITOB,
TIOJIb30BAThCS paboThl € | METOIMKAMU cTaTucThiecky | GopmynupoBat
METOUKAMHA nmabopaTopH | aHAJIM30B |10 00paboTKy | b BBIBOJIBI,
aHAJIN30B; BIMH paboThr; PE3YIIBTaTOB YMEHHUE
pabotath C | KOHTPOJBHO | JIAOOPATOPHEI | OMBITOB, HCIIOJIE30BATh
Ta0OpaTOPHBIMH | - MU dhopMyTupoBaT | MPaKTHICCKUE
KOHTPOJIBHO- U3MEPUTENh | KOHTPOJIBHO- b BBIBOJIBI, | METO/IBI
WU3MEPUTCIHHBIM | HEIMHU WU3MEPUTEIBHBI | XOpOIlee aHaIM3a u
u  npubopamu, | mpudopamu, | Mu BIIaJICHHE WCCIIEIOBAHUS
obopymoBanueM; | o0opymoBaH | mpubOOpamu, J1a00OpaTOPHBI | TMHUIIEBBIX
BEITIOTHSTh ueMm o0opynoBaHue | MU cHCTEM,
aHAIU3BI CBIPhS U M KOHTPOJIBHO- KOMITOHCHTOB,
TOTOBOM WU3MEPUTENBHBI | T00aBOK,
MPOAYKIIHH; MU MOJIL30BAThCS
npubopamu, METOJIUKAMU
obopyIoBaHNE | aHATU30B;
M CaMOCTOSITENb
Hast u
MpaBUIIbHAS
pabora c
nabopaTopHBIM
¥ KOHTPOJIEHO-
HU3MEPUTEITHHBI

MH




YpoBeHb OCBOEHUS

[Inanupyemblie
pesynbTathl  [HEYAOBICTBOP| o ooy Omnenounoe
OCBOEHHS UTEIIEHO CILHO xopotuo OTIIMMHO CpPEICTBO
MHHHAMAJIbHBI . CpemHuit BBICOKHIA
KOMITETCHIINH ( i) (I10pOroBbIii) (cpenmmuit) ( )
npubopamu,
obopymoBaHue
M
Baaners: OrcyrctBue | ®parmenrapn | B 1eJI0M | YCHEIIHOE U
HaBbIKaMH 1 0¢  BIAJCHHC | yCIIEIIHOE, cucTeMaTuye
H3YUCHUS U | ¢hparMeHTap | HABBIKAMH HO CKOE
AHAH3A HAYMHO- | HOE 3HAHWE | M3YMEHMA M | pecycremaTd | BilajeHHE
Tegmqecxon OCHgBHOFO aHanm3a qecKoe HABLIKAMIL
nHDOpMAaITUN qeOHO- Hay9IHO-
OTe‘Ier():TBeHH(;FO iporpaMMH Te)}(IHI/I‘ICCKOﬁ BIIaJICHHE M3YYEeHUs  H
1 3apyOEKHOTO oro UHGpOpMAIUH HaBbIKAMH araHsa
OIbITa 110 | MaTepuaja OTC‘-IGCTBGHH(;F M3yHCHUA u | HayHqHO-
b P i aHaIU3a TEXHHUYECKOH
npodro; MPUHITUIHA | O u
HEBBIKaMI/; J'IEHLIH apyOeKHOT Hay4YHO- uH(popmanu,
© 3apyOeKHOTO TeXHUYECKOUI OTCYCCTBCHHOT
pa3paboTku omnOKW B | OmbITa o
peKOMeH A BBINOJTHEHU | TIPODHITIO; undopmarum, | © 1
o mepepaBorke | m HaBBIKaMI/; OTedecTBeHHOT | 3aPYOeKHOro
pep 6 0 u | ombITa o
u PeTyCMOT a3paboTKu .
AIMOHATTBHOM CEHH};( b peKI())MeH auit | 2P ybexsoro | TP omm0;
patt y P Alalt OIIbITa o | HaBbIKaMHU
WCITOJIB30BAHUIO | MPOTPAaMMO | TIO
ChIpbA PaCTH flp 3arl)zlaHI/H?I nepepaGotke u | P odmmo; paspadoTKu
Pb% b ’ pep HaBBIKAMH PCKOMCHIAIINHN
TEIBHOTO OTCYTCTBHE | PallMOHAIEHOM
IPOMCXOK/ICHHS. | HABBIKOB y paspadoTKu Ho
METOIaMH ‘ usyueHns | ncronbsopapy | PCKOMCHIALUI nepepaboTke 1
A o Y o panroHATHFHOM
OIICHKM CBOWCTB | aHajm3a 10 CBIPBS pacTH
CBIPbA HAVYHO TeTBHOLO riepepadoTke u | Y
PEa, 6 Y paLMoHaNbHOM | UCTIONB30BAHHU
oty (hadpuKaToB TEXHHYECKO | MPOUCXOKIICH y 0 CEIbA PACTH
u KauecTBa | i usl.
TOTOBOM uHpOpMAIK | METOJaMHU HCTIONE30BAHM | TEABHOTO
. 0 ChIpbs pacTu | TPOUCXOXKACH
MIPOTYKITNH; u OTICHKH
CBOICTE TEIBLHOTO H.
CHIDBS MNPOUCXOXKJEeH | METOMaMu
P (b’ 6 ui. OILICHKH
noryhadpukat o
OB Y p METOJaMUu CBOUCTB
u KauecTBa | OO CbIpRA,
o CBOMCTB noiypabpukar
TOTOBOH
POy KIHHL, CBIpbA, OB
’ HOJ‘Iy(ba6pHKaT nu Ka4dyecTBa
OB FOTOBOM
5 KayecTBa | IPOAYKIINH;
rOTOBO

TIPO/TyKIIHH;




YpoBeHb OCBOEHUS

[Inanupyemblie
HEYIOBJIETBO
pe3ynbTaThl Y p VJIOBIETBOPHT OneHouHoe
OCBOEHHS WUTEIILHO CILHO XOPOIIO OTJIMYHO CpPEICTBO
MUHHUMAaJIbHBI o CpeIHMI BBICOKHI
KOMIICTCHIIUNA ( i) (ToporoBerit) (cpennnii) ( )

[1K-18 ciocoOHOCTh OLIEHHBATh COBPEMEHHBIC TOCTHXKCHHS HAYKH B TEXHOJOTUH IMPOU3BOJICTBA
HpOIIyKTOB IIUTAHUA U3 paCTI/ITGHBHOFO CI:IpLSI nu HpeI[JIaFaTB HOBBIC KOHKypeHTOCHOCOGHBIC

MPOAYKTHI
3HATh: He wumeer | ®parmentapa | B nenmoMm | CBoOomHOE U
COBpEMEHHBIE MIPEJICTABNIC | bIC chopMUpOBaH | YBEpEHHOE
OCHOBHBIC HUS 00 | mpencraBieHn | HbIC CUCTEMAaTH4eC
poOIIEMBI OCHOBHBIX s 00 OCHOBHBIX | TIPEJCTABIEHH | KOE
HAYYHO- npobiieMax | mpobiieMax st 00 OCHOBHBIX | MPEJICTaBICHU
TEXHUYECKOTO HAYYHO- HAYYHO- rpobiiemMax ¢ 00 OCHOBHBIX
JIOCTHKCHHS TEXHUYECKO | TEXHHYECKOTO | HAyYHO- mpobiiemax
HAYKH B | TO JIOCTHKCHHS TEXHUYECKOTO | HAyYHO-
pasButus U | JTOCTIDKEHUS | HAYKH B | JOCTHXXKCHUS TEXHHYECKOTO
OCHOBHBIE TIyTH | HayKH B | pa3BUTHS U | HAyKH B | JOCTI)KEHUS
COBEpIIICHCTBOBA | Pa3BUTHS M | OCHOBHBIE pa3BuTHA U | HAYKH B
HUS TEXHOJIOTUU | OCHOBHBIC My TH OCHOBHBIC pa3BuUTHUSA u
MIPOU3BOJICTBA MyTH COBEPIICHCTBO | IIyTH OCHOBHBIC
MIPOAYKTOB COBEpIIICHCT | BaHUS COBEpIIICHCTBO | MyTH
MTUTAHHS 13 | BOBaHUS TEXHOJIOTHH BaHUS COBEPIIICHCTBO
PacTUTEIHLHOTO TEXHOJIOTHH | MMPOU3BOJICTBA | TEXHOJOTHU BaHUS
CBIPBS; MPOU3BOACT | MPOAYKTOB MPOM3BOACTBA | TEXHOJOTHHU
Ba MUTaHUA U3 | IPOAYKTOB MIPOM3BOCTBA
MPOAYKTOB | PACTUTENBHOTO | MUTAHUS W3 | MPOIYKTOB
MUTAaHUS U3 | CHIPBS; PACTHTENBHOTO | MUTAHHUS U3
pacTUTEIBH CBIPBS; pactutensHoro | T€CT, pedepar,
OTO CHIPBS; CBIPBS; MPAKTUYECKUE
3a/1aHus,
JK3aMEH
YMeThb: He ywmeer | ®parmentaps | B nesnom | ChopmupoBan
MIPOBOJIUTH MPOBOJIUTE | O€ YMCHHE | YCIICITHOE, HO | HOE YMEHUE
aHam3 aHam3 MIPOBOJINUTH coJieprKariee WCTIOJIE30BAaTh
TEXHOJIOTHYECKH | TEXHOJOTHY | aHallu3 OTJENbHbIC MIPOBOJNTH
X TPOIECCOB HAa | €CKUX TEXHOJIOTHYEC | TPOOESIIBI aHaIn3
Oaze MPOIECCOB | KUX MPOIIECCOB | YMEHUE TEXHOJIOTHYEC
HCITOJIB30BAHUS Ha Oase | Ha 0ase | MPOBOIUTH KHX IIPOIIECCOB
3HAHUN WCTIONb30Ba | UCTIOJIB30BAHHU | aHAU3 Ha 0aze
MIPOTPECCUBHBIX | HUS 3HAHUH | o 3HAHWUU | TEXHOJIOTUYEC | MCIIOJIb30BaHU
pecypco- U | IPOTPECCHB | TMPOTPECCUBHBI | KUX MPOIIECCOB | s 3HAHUH
sHeprocOeperaro | HBIX X pecypco- H | Ha 0asze | MPOrPECCUBHBI
IIMX TEXHOJIOTHH; | pecypco- WU | 3HeprocOepera | MCMOIL30BAHU | X PECYpco- U
JHeprocOep | IOMMX s 3HaHWH | PHEprocoepera
eraroInx TEXHOJIOTHIA MIPOTPECCUBHBI | FOLTNX
TEXHOJIOTHiA X Ppecypco- W | TeXHOJOTHH
sHeprocOepera
FOIIUX
TEXHOJIOTUI




TTnaHupyeMbIe YpoBeHb OCBOEHUS
pe3yabTaThl  [HEYIOBICTBOP yIIOBTETBOHT OueHouHoe
OCBOEHHS UTEIBHO CILHO xopotuo OTIIMMHO CpPEICTBO
KOMITETCHIIH (MI/IHI/II\;I\I/I)aJ'ILHBI (noporoBbiii) (cpenHwmii) (BBICOKHIA)
BJIA/IETh: OtcyrctBue | ®parmenrapH | B 1esnoM | YcmemHoe u
CIIOCOOHOCTBIO CIIOCOOHOCT | 0€  BJaJIeHHE | YCHELIHOEe, HO | CHCTeMaTuiec
npezsiaraTh u CIIOCOOHOCTBIO | HE KOE yMEHUE
HOBEIC npeasaraTh | mpexajaratb cucTeMaTuiec | mpeaJiaraTh
KOHKYPEHTOCIIOC | HOBBIC HOBEIC KO€  yYMCHHUE | HOBBIC
00HbIE KOHKYPEHTO | KOHKYPEHTOCH | IpeajaraTh KOHKYPEHTOCII
MPOAYKTHI, CrocoOHble | OcOOHBIE HOBBIE 0coOHBIE
COOTBETCTBYIOIIM | MPOAYKTHI, | MPOAYKTHI, KOHKYPEHTOCI | MPOAYKTHI,
€ COBPEMEHHBIM | COOTBETCTBY | COOTBETCTBYIO | OCOOHBIE COOTBETCTBYIO
JOCTHKEHUAM IOLIMe mue HPOIYKTHI, ue
HayK{ B | COBPEMEHH | COBPEMEHHBIM | COOTBETCTBYIO | COBPEMEHHBIM
TEXHOJIOTHH BIM JOCTIDKEHHUSAM | LIue JOCTHKEHUAM
IPOU3BOJCTBA JOCTIDKEHUS | HAYKU B | COBPEMEHHbIM | HayKU B
POIYKTOB M HayKd B | TEXHOJIOTUH JOCTIDKEHHUSAM | TEXHOJIOTHH
MUTAHUS W3 | TEXHOJIOTUU | MPOU3BOJCTBA | HAYKH B | IPOM3BOACTBA
PacTUTEIHHOTO IPOU3BOACT | MPOIYKTOB TEXHOJIOTUH IIPOIYKTOB
CBIPBAL. Ba OUTAaHUS W3 | IPOM3BOJCTBA | MUTAHUS W3
NPOLYKTOB | PACTUTENIFHOTO | IPOJYKTOB PacTUTENHHOTO
IOUTaHUs U3 | CHIPBA. IUTAHUSI U3 | ChHIPBS.
pacTUTEbH PacTUTEIHHOTO
OTO CBIPBA. CBIPBAL.
7.3 TunoBble KOHTPOJIbHbIE 3aJaHUSI MJIHM HMHbIE MaTepHAJbI,
HCOﬁXOI[PIMLIe aJd  OLHCHKH 3HaHI/II71, yMEHl/Iﬁ, HaBbIKOB H OIIbITa

AeSiITeJIbHOCTH, XapaKTEePU3yIHUX 3Tanbl (OPMHPOBAHUS KOMIIETEHUHMH B
npouecce ocsoenust OITIOITI BO

Pedepar

Tematuka pedepaToB npu U3yUYE€HUU TEM Kypca Mpe/ICTABIECHbI HIKE:
1. TeopeTuueckre OCHOBBI CIIEKTPAIbHBIX METOJIOB aHAJIHU3A.

2. Bnugaue

Pa3IMYHBIX

(hOTOMETPUIECKUX U3MEPEHUH.

3. Tumnsr

crieKTpohOTOMEpHH.

(dakTopoB

Ha

peakiuidi W OpraHUYEeCKHE pPEeareHThI

TOYHOCTD

IIJ1aMCHHO -

B abcopOumoHHOM

4. CnexktpohOTOMETPUIECKOE TUTPOBAHNUE.

5. KoHAyKTOMETpUYECKUI METOJT ONPEACIICHNUS BIAKHOCTU TIOYB M 00IIeH
COJIEHOCTH TIOYBEHHBIX BOJ.

6. BricokoapdeKkTrBHAs KHUIKOCTHAsE XpomaTorpadus U ee NpUMEHEHHUE B
C/X aHanuse.

7. KyloHOMeTpUYecKMi aHajdu3 U €ro IMPUMEHEHUS B HSKOJOTMYECKOM
MOHUTOPHUHTE.

8. AtoMHO —  (QuyopecleHTHas
arpod’K0JIOTMYECKUX 0ObEKTOB.

CIICKTPOCKOIINA B AHaJIn3¢



9. AmnepoMeTprudecKkoe TUTPOBAHUE B CEIbCKOXO3IHCTBEHHOM aHAJIM3e
10. Pentreno-myopeciieHTHbIN aHaan3 B TOYBOBEACHUU U arpOXUMUM.
11. MadpakpacHasi CHEKTPOMETpUS B aHAIHU3E OUOIIOTHYECKUX 0OBEKTOB.
12. Monnas xpomarorpadus B aHaIM3€ 0ObEKTOB OKPY KAIOLIEH Cpebl.

TecTbl

[Ipumepsl TeCTOBBIX 3aAaHuil 1Mo Kypcey «buodusnyeckue MeTonbl OLEHKH
KauecTBa MPOAYKTOB MUTAHUS

1.Paznen ¢pu3nku, n3yyaromuii COOTHOIIEHUS U MIPEBpaIlleHHs TeIUIOTH U
apyrux ¢GopM 3HEpruu

*TepMoguHaMHKa
['mapasnuka
BzaumoelicTBue
I'mpponmHamuka

2.buodusnueckre METOJIbI OLIEHKH KaYyeCTBA MPOyKTOB MUTAHUS-ITO...

Hayxka, nzyuatoias 6M0JIorHuecKie mpouecCchl U SABJICHUS

*Hayka, uzyyaromas pusndyeckue u GU3NKO-XUMHUECKHUE MPOIECChHl Ha
Pa3HBIX YPOBHAX OPraHU3aLMN )KUBOU MaTEPUU

dyHaamMeHTanbHas HayKa, u3ydaromas ooime GopMbl CyIIeCTBOBAHUS
MaTepuu

Hayka, n3yuaromiast OnoXuMHU4eCcKue sIBJICHUS B OMOJIOTHYECKUX 00BEKTax

3.IIpeamerom OMOGU3KKH SABIAIOTCS

buonoruueckas cuctema Ha BCEX YPOBHSIX J€30pTaHU3AIMH MATEPUH

*bronoruueckas cucTeMa Ha BCeX YPOBHSIX CTPYKTYPHOM OpraHu3aiuu
MaTepuu

N3ydenue OMOJIOTHYECKON CUCTEMBI CTPYKTYPHON OpraHU3allii MaTepuu

N3ydenue Bcex ypoBHEH CTPYKTYpHOU OpraHu3aliii MaTepun

4.CooTBeTCTBUE pa3/iesioB OMODU3UKH:

MonekysipHbIi = U3y4aeT CTpOEHUE U (PU3UKO-XUMUUECKHE CBONCTBA,
O10(U3UKY MOJIEKYI.

buogusnueckre METOIbI OIIEHKH Ka4eCTBA MPOYKTOB MUTAHUS CIIOKHBIX
CUCTEM =H3y4yaeT KHHETHKY OHMOMpPOIIECCOB, OBEIEHUE UX BO BPEMEHU
pa3zHOOOpa3HBIX MPOLIECCOB MPUCYIIUX KUBON MaTepUU U TEPMOIUHAMUKY
OuocuCTEM.

buogusnueckre METOIbI OIICHKH Ka4eCTBA MPOYKTOB MUTAHUS KIETKU =
O0COOEHHOCTH CTPOEHHUA U QYHKIMOHUPOBAHMSI KIIETOUHBIX U TKAHEBBIX CUCTEM

5.0OCHOBOITOJI0KHUKOM IEPBOro 3aKOHa TCPMOANHAMUKU SABJISACTCA:



Knaysnyc
*Maiiep

JlaByasbe
bepnyinu

6.OCHOBOMNOJIO)KHUKOM BTOPOTO 3aKOHA TEPMOJAUHAMUKY SIBJISIETCSI:
JlaByasbe

*Knaysuyc

Mariep

Kopotkos

7.Eciu CKOpOCTh C TCUCHUEM BPEMEHM YBEIIMUMUBAETCS,TO TEJO:
*yckopseTcs

3aMeIISeTCs

MepecTaeT IBUraThCs

JBUKETCS C TON KE CKOPOCTHIO

8.ABTOp 3aKkoHa AU dy3Hn:
*Dux

I'apsen

Mariep

bonsiman

9.3agaHue Ha yCTaHOBJIEHUE COOTBETCTBUSL:

Craruka = u3y4aeT I10JI0KEHUE TEI B PABHOBECUU

KunemaTnka = U3y4aeT MaTEMaTUYECKOE ONMCAHUE IBUKCHHUS
UJ1CATTM3UPOBAHHBIX TEI

JlnHaMuKa = U3y4aeT IPUYMHbBI BOSHUKHOBEHHS] MEXaHUYECKOTO JBHKECHUS

= u3ydvaer (hpu3nuecKue CBOMCTBA TeJ B PA3IUYHbBIX arperaTHbIX COCTOSHUAX

= U3y4yaeT 3aKOHOMEPHOCTH NTPeoOpa30BaHUs YHEPTUU B CHCTEME

10.B kakoMm Beke brodusnueckre MeTo1bl OLEHKH KauyecTBa MPOTYKTOB
NUTaHMUs Hayana (OpMHUPOBATHCS Kak Hayka?

XIX Beke

*XX Beke

XXI Beke

XYII Beke

11.Hayxka o ¢pu3ndeckux mnporeccax, NpoTEKAIOUINX B OMOIOTHYECKUX
CHUCTEMax pa3HOro ypOBHSI:

ouonorus

*brodu3nueckrne METOIbl OIICHKH KauyecTBa MPOAYKTOB MATAHHS

OMoOXUMHUS

MOJIEKYJIsIpHas OMOJOTUs



12.11epBblid UI3MEPUI CKOPOCTh HEPBHBIX UMITYJIHLCOB
JI. 'anpBaHu

*I. ' eIbMTOJIBII

A. JI. UmxkeBckuit

b. Kay

13.OCHOBOIMOJIOKHUKOM yU€HHUSI O KPOBOOOPALIICHUH SBIISETCS:
P. Maiiep

*VY .I'apBeit

A. JleBeHryk

N. HeroToH

14.B obmem Bujie chopMyIMpOBAIT 3aKOH COXPAHEHUSI MACChl U JIBHXKCHUS:
H. HeroToH

*M. B. JlomoHOCOB

P. dekapr

A. JI. UmxkeBckuit

15.Kt0 nepBelil BbICKa3all yTBEPKIAEHUE, UTO KPOBb B OPraHU3MeE
HEIPEPBIBHO LUPKYJIUPYET?

*TapBeit

bepnyum

Hproton

Mariep

16. Y. I'apBeii - 0CHOBOTIOJIOKHUK
Kaptuzuanckoit punocodpun

* buoduzuku memOpan
MonekynsipHoit Onopusznku
I'emonaamMuku

17. P. JlekapT - OCHOBOIIOJIOKHUK

* Kaptusuanckoit punocopuun
MonekynsipHoit Onopu3nKu

I'emonaamMuku

Mukpockonuu

18. A. JlaBya3be - OCHOBOMOJIOAKHUK
I'ennoneHTpUYECKON KApTUHBI MUPA
MonekynsipHoit Onopu3nKu

*Teopun qpIXaHUS KaK MEJICHHOTO TOPEHUS
TepMmoauHaAMUKH

19. A.BonsTa
OTkpbUIT ")KMBOTHOE 3JIEKTPUIECTBO"



*M300peit BOJIBTOB CTOJIO
N300pen tuHaMOMaIlIuHy
OCHOBOITOJIO)KHUK MEMOPaHHON TEOPHUH

20. JI. TaneBann OGHapyY>KWI1, YTO MOMAJaHHE MOJHUH B METAJUTMYECKUI

CTepEHb, BOTKHYTBHIH B 3E€MJII0 MPEJOTBpAIIACT MOpPAKEHHE MOJIHUEH
KHUBBIX 0OBEKTOB:

Co3znan HayuHYyI0 CHCTeMAaTuKy (GIopbl U (payHbI

*OTKpBLT "KUBOTHOE IIEKTPHUUECTBO"

N3006pen BOabTOB CTOJI0

IIpakTu4eckue 3agaHus.

IlpencraBneHHbli  NEpeYeHb  MPAKTUYECKUX  3aJaHUM  PACKpPBIT B
METOIMYECKUX PEKOMEHAIMSAX 10 BBHITOJIHEHHUIO TPAKTUYECKUX palOT.

IlpakTuyeckas padora Nel Kak BbimoaHuts #u 0GopMHUTH
J1adopaTopHYyI0 padoTy.

Llenpto mpakTUKyMa sBIsIeTCS OoJiee TIyOOKOE OCO3HaHUE CTYyACHTAMHU
ouopusnueckux saBreHuid. Hacrosimmee 3aHsATHE CTAaBUT 3ajadyeil  OOydYUTH
CTYJICHTOB NpaBWJIaM U TEXHUKE 0€30MacHOCTH MPU BBHIMOJIHEHUHU J1a00OPaTOPHBIX
paboT, a TakKe NpaBUILHONU 00pabOTKE MOTyUYEHHBIX PE3yJIbTaTOB.

IIpakTnueckass padora Ne2. M3ydenue o00pa3oBaHusi MeMOPAHHOIO
NMOTEHINAIA HA HOHOCEJIEKTUBHOM MeMOpaHe

Ilens mpakTHKyma: u3ydeHHWE mMmaccuBHOW Aud@dy3un WMOHOB depes
NOJIyIIPOHUIIAEMYIO MeMOpaHy M oOpa3sylolleics Mpu 3TOM TpaHCMEMOpaHHOU
Pa3HOCTU DJIEKTPUYECKUX IMOTEHUMAJIOB; BBISBIEHUE 3aBUCUMOCTH PAa3HOCTH
MOTEHUHUAJIOB OT COOTHOLIEHUS KOHLEHTPALMM HOHOB IIO pa3Hble CTOPOHBI
MeMOpaHBbI.

IIpakTuueckass padora Ne3. IlosyyeHue JIUCNIEPCHOHHOW KPHUBOH
KJIyOHs KapTodest

llenp mpakTUKyMa: HU3y4UTh pabOTy U3MEpUTENsT HMMUTAHCA, C €ro
MOMOUIbI0  IMOCTPOUTH  JUCIEPCHOHHBIE  KPHUBBIE i1  HATUBHOIO U
npomMoposkeHHoro B Teuenue 30 mun. [1pu -20 rpagycax kiyoHei kapTodens

IIpakTnueckass padora Ned. IlosyueHue cmekTpa NOIJIOINEHMS
CIIMPTOBOI0 IKCTPAKTa XJopodusia

Llens pa®OThI: M3y4YUTh 3aKOHBI MOTJIOIIEHUE CBETAa M TMOJYUYUTh CHEKTP
MOTJIOUICHHSI CIUPTOBOTO AKCTPAKTa XJIOpOoUiia, ONMPEAeIUTh KOHLIEHTPALUIO B
HKCTPAKTE XJIOpOPHUILIa U KaPOTUHOUIOB.

IIpakTuueckas padora Ne 5. I[losryyeHne KaauOPOBOYHON KPUBOM JIsi
onpeneJeHust KOHIEHTPAaUMu  XJopopm/uia  MeTOAOM U3MepeHus
HHTEHCHBHOCTH €ro JIOMUHEeCHEeHIIUU

Lens padoTHI: Hay4YUThCS pPErHUCTPUPOBATH UHTEHCHUBHOCTD
JIOMUHECHEHIIMM  XJIOpOQWJIa U TOCTPOUTh KaJIMOPOBOUHYIO KPHUBYIO A
ONpeaeIeHUs €ro KOHUEHTPALUH.



IIpakTuueckass padora Ne 6. Ouenka (PU3HOJIOTHYECKOT0 COCTOSTHHS
pacTeHus 0 MapaMeTpaM 3aMelJIeHHOH (hiyopecueHuun Xa0poduiiia

Ilenp paOoOTBI: METOAOM  PErUCTpAallMU  I[apaMETPOB  3aMeIJICHHOU
¢dyopecuenimn (3®) pacteHuil, MPOU3PACTAIOMIMX B PA3HBIX YCIOBHIX, OLIEHUTH
uX (PU3HOJOTUYECKOE COCTOSHUE.

IIpakTuyeckas padora Ne 7. MeToabl MUKPOCKOIIHH.

Ilenp pa®oOTBI: M3YyYUTh YCTPOMCTBO M MNPUHLMUI PabOTBl COBPEMEHHOIO
mukpockomna. [lomyunts wu300pakeHHe KIETOK OAHOKJIETOYHOM BOIOPOCIH
XJIOPEJUIBI B MPOXOJIAIIEM CBETE, METOAAMH TEMHOTO M0JisA, ()a30BOro KOHTpAcTa u
JIOMHUHECLICHIINU

Bonpocbl m 3agaHusi ISl NMPOBeJEHHS] NMPOMEKYTOYHOI0 KOHTPOJISI
(3avera, 3aueTa C OLIEHKOM, IK3aMeHA)
Bonpocs! 1J151 IpoBeeHUs IK3aMeHa:

1. Ilpenmet 6uodusmku, ee 0ObEKTH U METOABI HcchaeaoBanusa. Ha3Banue u
XapaKTEpUCTUKA OCHOBHBIX pa3/iesoB OMO(PU3UKH.

2. Pa6otel A.JlaByasse u Il.Jlammaca. DkcnepuMeHTalIbHAsI MPOBEPKA UMU
Ha MOPCKOW CBUHKE UJEU aHAJIOTMH JIbIXaHHUSI MEAJIEHHOMY F'OPEHHMIO.

3. JIL.I'aneBanu um A.Bombra. OTKpBITHE <GKUBOTHOIO JJIEKTPUYECTBA» U
U300peTeHne BOJIbTOBA CTOJOA.

4. 'emoguHaMuKa — pazaen ouopusuku, n3ydaronuii Gusndyeckue siBjaeHus,
JeXalllhe B OCHOBE JIBH)KEHUS KPOBH.

5. Meronbl u3MepeHUs MNABJICHUS KpPOBHU: HEIMOCPEIACTBECHHBIM W PuBa-
Pouyun-Kopotkosa.

6. Ilpeamer TepmonuHamuku. Tpu THHAa TEPMOAMHAMUYECKUX CHCTEM:
OTKPBITBIE, 3aKPBITHIE U30JIMPOBAHHBIE.

7. OTKpBITbIE TEPMOJNHAMUYECKHE CUCTEMBI U UX OTJIMYUE OT 3aKPBITHIX U
W30JINPOBAHHBIX CUCTEM.

8.  OrtkpeiTe mnepBoro Havyaiza TepMoauHamuku  FHO.Maiiepom.
OKCINEpUMEHTAIBHOE JOKA3aTEIbCTBO IIEPBOrO Hayajga TEPMOJUHAMHUKHA B
OHMOJIOTHH.

9. Kanopumerpuueckas OomMOa W €€ HCIOJIL30BAHHUE IS OIPEACIICHUS
KAJIOPUMHOCTH OMOXMMUYECKHUX BEILIECTB U MPOyKTOB MUTAHUS.

10. Bropoe Hauano TepMoanHaMuK# B Onosioruu. CTallmoOHapHOE COCTOSIHUE
B JKMBBIX OpraHu3Max. [ uapoauHaMudeckas MOJIENb CTALIMOHAPHOTO COCTOSHHUSI.

11. Durponus. M3MeHEeHHE SHTPONUU B OTKPBITHIX TEPMOJWHAMHYECKUX
cucteMax. MI3MeHeHne SHTPOIKU B OMOJIOTMUECKUX 00bEKTaX.

12. Tlousatue o Guonormuyeckux MemOpanax. DOyHKIUU OHoMEeMOpaH M HUX
MOJIEKYJIIpHasl CTPYKTypa.

13. ®usuyeckue CBOICTBA OUOJOTMYECKUX MeMOpaH:  TOJIIMHA,
JTURJIEKTPUYECKask IPOHULIAEMOCTh, JIEKTPOEMKOCTh U 3JIEKTPOCOIPOTHUBIICHHE.

14. DxBUBaNIEHTHAA AJEKTpUUECKask cxema OMOJIOTHYECKON MEMOpPaHBI.



15. TpancmnopT BemiecTB uepe3 Ouosormueckue memOpaHbl. [laccUBHBIN
Tpancnopt (ocMoc, nuddy3us, odnerdyeHnas qupdysus) 1 ero MeXaHU3MBbI.

16. MexaHn3Mbl MIACCUBHOI'O MEMOPAHHOTO TPAHCIOPTA

17. AxTuBHBII TpaHcnopT. HaTpuii-kaiueBblid HAacoC: MOJEKYJSIpHAS
OpraHM3alysi, MEXaHU3M CO3JaHMsl TPAHCMEMOpAHHBIX KOHLIEHTPAL[MOHHBIX
IPaJMEHTOB NOHOB HATPHUS U KaJIHS.

18. ®opMmupoBaHUE MOTEHIIMATIA TTOKOS.

19. BuonoTeHMaNbl 1 MEXaHU3MBI UX (POPMHUPOBAHHUSL.

20. N3mepenus OMONOTEHIIMATIOB. MeTtonbl ANIEKTpOrpaduu:
aneKTporpadus, aneKTpoMuorpadusi, anekTpodHIedanorpadus,
AIIEKTPOPETUHOTPa]HsI, KOKHO-TAIbBAHUYECKAS PEAKIIHSI.

21. DKBUBAJIICHTHBIE EKTPUUECKUE CXEMbI OMOJIOTHYECKUX TKAHEH.

22. IIpoxoxaeHue NOCTOSTHHOTO TOKa Yepe3 JKMBblEe TKaHU. [ 'anpBaHM3anus,
3JIEKTPOPOPE3 U UX UCIOJIB30BAHUE B JIEUEOHBIX LETISX.

23. IIpoxoxaeHue NEepeMEHHOro0 TOKa uepe3 KHUBble TKaHW. Jlucnepcus
JIIEKTPOIIPOBOJTHOCTH TKAaHEW W €€ 3HayeHue Uil ONpEACNICeHHs  HX
AKHU3HECIIOCOOHOCTH.

24. JIBOMCTBEHHBIIN XapaKkTep IpUPOIbI CBETA.

25. Ilornouienue cBera aroMamMu M MosieKyjJamMu. Cxema SHepreTM4ecKux
ypoBHe# SA0610HCKOTO.

26. Ilornomenue cBera. Cnektpbl mnoriomieHus. KosiopumeTpudyeckuit
METOJI OIIPEIEIICHUS] KOHLIEHTPALMU IBETHBIX BEILECTB.

27. [Tonsatue 0 ($hoTOOMOIOTHYECKUX peaKIusX. Peakmuu
(doToaMMEpHU3ALINN.

28. YnpTpaduonaeToBoe U3TydeHHEe, ero CBOMCTRA.

29. UndpakpacHOE U3IIy4EHHUE U €TO CBOWCTBA.

30. ConHe4yHOE W3JIYYEHHME M €ro CHEKTPaJbHbIE XapaKTEPUCTUKH.
Mexanusm (opMHpOBaHMSI 030HOBOTO CJIOS M €r0 BJIMSHHE HA OMOJOIMYECKHE
OOBEKTHI.

31. CpoexkTpbsl HCKYyCCTBEHHBIX MCTOYHHUKOB CBETa: JIaMIl HAaKaJUBaHUS,
AHTUPAXUTHBIX, U OAKTEPULIUIHBIX JaMIl.

32. JIroMuHEeCUEHIUs, €€ BUJIbI U CIIEKTPBI.

33. Hcnosb30BaHuE JIOMHUHECLUEHIUHU Ul OINpPENENeHUs] KOHLEHTpPaluu
OMOJIOTMYECKU aKTUBHBIX BEIIECTB.

34. OcBenieHre NTUYHUKOB U TEIUIMIL.

35. Buapl MHKPOCKONHH: B MPOXOASIIEM CBETE, METOJ TEMHOIO IIOJs,
JFOMUHECLIEHTHAsE MUKPOCKOTIHS

36. buonornyeckue u (pU3NYECKUE MPOLECCHl U 3aKOHOMEPHOCTH B KHUBBIX
cucremax. PenykumoHusM © aHTHpenyKUMOHM3M. lIpumHumnm kadecTBEeHHOU
HECBOJIUMOCTH.

37. BHyTpeHHsIsi SHeprus, TemioTa U paboTa, Kak TEPMOIWHAMHUYECKHE

byHKIUH.



38. JlokazaTenbcTBa MPUMEHUMOCTH BTOPOTO 3aKOHAa TEPMOJMHAMUKU K
OHOCHUCTEMAM.

39. Teopema U. IlpurokuHa M HampaBICHHOCTb HBOJIIOLUA OHOCHCTEM.
DOHTponus ¥ OMOJIOTHIECKUIN TTPOTPecC.

40. IlpumeHeHue TEpMOAMHAMUKM B OHOJIOTMH: METOJBl pacyera
CTaHIAPTHOW © peanbHONW CBOOOJHONW BSHEPrUH OWOXMMHUYECKUX TMPOIIECCOB.
CBoboaHas sneprus ['u66ca u ['enpmrosbia.

41. Tunbl akKKyMyJSIHUU U MyTH PAacXOJOBAHMS 3HEPTHMHU B OHOCHCTEMAX.
TepMoaMHaMHUUECKOE CONPSIKEHNE DK33PITOHUYECKON U SHIDPIrOHUYECKOU CTAIAN
OMONPOLIECCOB; MPUBECTH MPUMEPBI.

42. TepMoanHaMUKa MOJTHOTO OKUCIIEHUSA IIOKO3bl. PacueT apdextuBHOCTH
(KTIJI) 6monornyeckoro OKMCAEHHUsI TIFOKO3HI.

43. CoBpeMEHHOE MPEJCTABIECHUE O CTPOEHHWU M MEPEHOCE AJIEKTPOHOB B
JBIXaTEIbHON e MUTOXOHIPHM.

44. buodusuka ¢porocuHTeza: ¢uznyeckas U (PU3MKOXUMHUYECKAsT CTaJUH,
KBaHTOBBIM BBIXOJ, KBaHTOBBIN pacxon. Pacuer KII/I.

45. Ilpunnun oOpaTHON CBSI3U U JIMMUTHUPYIOIIETO 3BEeHA (OMpeaesstonen
peakiuu) U UX pOJb B PETYIALUU CKOPOCTEH MpOTEKaHUS OMOJIOTUYECKUX
IPOLIECCOB.

46. Kunetuka mHrubupoBanusi pepMeHTaTUBHBIX peakiuil. OOpaTumoe u
HeoOpaTuMoe HHTuOMpoBaHue. TUIbl 00paTUMOTr0 MHTHOUPOBAHUS.

47. ®uznueckue moaenn HK. Metonbr uzyuenns JJHK u PHK.

48. OcMoTHUYECKOE aBiIeHHE OUOJOTHUECKUX KUAKOCTEH, €ro U3MEpeHue u
OMOJIOrMUYECKOE 3HAUEHNUE.

49. IloBepXHOCTHOE HATSHKEHHE BOJBI M OMOJOTHMYECKHUX KHUAKOCTEH, €ro
U3MEpPEHHUE; BIUSHUE [OBEPXHOCTHO AaKTHBHBIX BELIECTB HA BEJIUYUHY
MOBEPXHOCTHOTO HATSHKEHUS; OMOJIOTHYECKAS POJIb.

50. PasBuTue mnpeacraBleHHl O CTPOCHUU OHMOMEMOpaH; THUIIBI MOJeiei
MeMOpaH, UX Hay4YHOE 3HaYEHUE.

51. MHckyccTBeHHble MeMOpaHbl, HUX CTpOEHHE, KiIacCU(pHUKalus,
TEOPETUUECKOE U MPAKTUYECKOE 3HauUeHue. OTau4me OT NPUPOJAHBIX MEMOPAH.

52. Ilpo6eM MpOHUIIAEMOCTH U TPAHCIIOPTa BEIIECTB UYepe3 OMoMeMOpaHsbl.
MeTozs! uccneoBaHus NPOHUIIAEMOCTH.

53. AKTUBHBII TpaHCHIOPT MOJIEKYJI M HOHOB uepe3 OHMOMeMOpaHbl, €ro
XapaKTepUCTHUKA, CBOMCTBA U (PYHKIIHH.

54. IIpoHHLIaeMOCTh KJIETOK JJISi BOJBI, AJEKTPOJIUTOB M HEIIEKTPOIUTOB.
dusnonoruyeckas posib U NPaKTUUECKOE 3HaUeHne JUQPPy3un.

55. CxoacTBa M OTVIMYMS AKTUBHOTO TPAHCIIOPTa U 00JIEr4eHHON Auddy3un
BelIecTB uepe3 OnomemOpanbl. [lokazaTenbcTBa HANIWYKs aKTUBHOTO TPAHCIIOPTA
B YCJIOBHSIX 1n Vitro.

56. buosnexTpuyeckue sSBICHUS: 0011as XapaKTepUCTHKA, KIIacCU(UKALINAL.



57. DONEeKTPOKMHETHUYECKUN TMOTEHLIHANI: BO3HUKHOBEHHUE, H3MEPEHHUE H
(dakTopbl, oOmpeAeNdIMe €ero BenuuuHy. [IpuMepbl 3IeKTPOKMHETHUYECKHX
SBJICHUM, X XapaKTEPUCTUKA U HAYYHO-IIPAKTUYECKOE 3HAUCHUE.

58. buodusnyeckas XapakTepUCTHUKAa MBIIIEYHBIX ©  HEMBIIICYHBIX
COKpPATUTENbHBIX OEJIKOB.

59. MonekynsipHble MEXaHU3Mbl MBIIIEYHOTO COKPAILIEHHUS], €r0 PErYIISLU.

60. OCHOBHbIE OCOOEHHOCTU CTPOECHMSI HEMBIIIEYHBIX COKpPATUTEIbHBIX
cucteM. MOJIeKyJIApHBIA MEXaHU3M X ITOABUKHOCTU

7.4 Meroanueckue MaTepuajibl, ONpeAeJsOIIAe  MPOUEAYPHI
OLICHMBAHMA 3HAHMHA, YMEHHH W HABBIKOB, ONBITAa JAeATeIbHOCTH,
XapaKTepHU3yIIIHUX dTanbl (POPMUPOBAHUA KOMIIETCHIMH

KoHTponb 0OCBOEHMSI NUCUMIUIMHBI M OLEHKAa 3HAHUW OOy4YarolMXCs Ha
3ayeTe npousBoautcs B coorBercTBuU ¢ [ln KyOI'AY 2.5.1 «Tekyuuit KoHTpOIIb
yCHEBAEMOCTHU M MPOMEKYTOUHASI ATTECTALMS 00YUYAIOLIUXCS».

1. Kputepussmu oneHku pedepata SIBISIOTCS: HOBH3HA TEKCTa,
000CHOBaHHOCTh BBIOOpPa HWCTOYHHKOB JIUTEPATyphl, CTENEHb PAaCKPBITUSA
CYIIIHOCTH BOTIPOCA, COOIOIEHUS TPEOOBaHMI K OPOPMIICHHIO.

OneHka «OTJMYHO» — BBINIOJIHEHBI BCE TpPEOOBaHHWS K HAMHUCAHUIO
pedepara: o6o3HaueHa mpobiaemMa U 000CHOBaHA €€ aKTyaJbHOCTh; ClIeJaH aHaJIN3
pa3IMYHBIX TOYEK 3PEHUSI HA PacCMaTpPUBAEMYIO MPOOJIEMY U JIOTHYHO HM3JI0KEHA
coOCTBeHHasi TO3UIHs; CHOPMYJIUPOBAHBI BBIBOJIBI, TEMa PACKpPHITa TOJHOCTHIO,
BBIZIepKaH 00bEM; COOJTI0ICHBI TPEOOBAaHUSI K BHEIITHEMY O(OPMIICHHUIO.

OuneHka «X0opouo» — OCHOBHbIE TPEOOBaHUA K pedepary BBITOJIHEHBI, HO
Opu 3TOM JIOMYIIEHbl HEeAO4EThl. B 4YacTHOCTH, HMMEIOTCS HETOYHOCTH B
U3JIOKEHUW MaTepuasia; OTCYTCTBYET JIOTHUYECKas IOCIIe0BaTeIbHOCTh B
CY>KIEHHSIX; HE BbIIEp:KaH 00BEM pedepaTa; UMEIOTCS yIyIIEeHUs B 0)OPMIICHUH.

O1eHKa «yI10BJIETBOPUTEIBHO» — UMEIOTCSI CYIIECTBEHHBIE OTCTYIUICHUS
oT TpeboBaHuUl K peeprupoBaHnio. B uacTHOCTH: TeMa OCBellleHa JIUIITh YaCTUIHO;
JOTYIIeHbI (paKTHUeCKHe OIIMOKHM B CoAep)kaHuu pedepara; OTCYyTCTBYIOT
BBIBO/IBI.

OneHka «HeyI0BJIETBOPUTEIbHO» — TeMa pedepara HE pacKphITa,
0OHapy>XMBAETCS CYIECTBEHHOE HEMOHWMAaHWE mpoOsieMbl win pedepar He
IpEeCTaBICH BOBCE.

2. Tecr — cucrema CTaHIAPTU3UPOBAHHBIX 3aJaHUM, IO3BOJIAIOLIAS
aBTOMAaTU3UpPOBATh IPOUEAYPY HU3MEpPEHUs YpPOBHA 3HAHMUW M  yMEHUH
oOyuaromierocs.

Kputepun orieHkH 3HaHUI 00y4yaeMbIX MPU NPOBEACHUH TECTUPOBAHUSI.



OueHka «OTJMYHO» BBICTABISCTCS TIPU YCIOBUU MPABUIBLHOTO OTBETA
cTyneHrta Oosiee yeM Ha 85 % TECTOBBIX 3aJJaHUN.

OueHka «XOpoIO» BBHICTABIISICTCS TIPU YCJIOBUU MPABUILHOIO OTBETA
ctyaeHTa Ha 71-85 % TecTOBBIX 3a/laHUA.

OueHka «yJI0BJIETBOPUTEIBHO» BBICTABISAETCA MPH YCIOBUM MPABUIHLHOTO
oTBeTa cTyaeHTa Ha 51-70 % TecToBBIX 3aJjaHUIA.

OueHka  «HeyJIOBJIETBOPUTEJILHO»  BBICTABISETCS TNPU  YCIOBUU

HEeIpaBWIHHOTO OTBeTa cTyAeHTa Ha 50 % u 6oJiee TECTOBBIX 3aIaHUI.

3. IlpakTnyeckue 3aJaHus.

B 1mpouecce BBINOMHEHUS NPAKTUYECKOTO 3aAaHUs KaXKIbId CTYACHT
COCTABJISIET WHIAWBHUAYAJIbHBIA OTYET, KOTOPBIA BKJIIOYAET PACUYETHYIO YaCThb
W/unyu rpa@uuecKkyro 4acTb, a TAaK)K€ aHAJIMTHUUYECKYI0 4acTb M BBIBOJBI. Bce
MOJIyY€HHBbIE pacyeThl JOJKHBI OBITh YETKO apryMEHTHUPOBaHbI. BbBIBOABI
JIOJDKHBI  4eTKO  (POpMYJMpOBaTh OCHOBHBIE pe3yiapTaThl  pabotel. [lo
[OJrOTOBJIEHHOMY OTUETY ITPOBOJUTHCS COOECETOBAHUE.

OneHka «OTJMYHO» — CTYACHT O0JIaJaeT CUCTEMHBIMH TEOPETHUYECKHUMHU
3HaHUAMHU (3HAET METOAMKY BBIIIOJHEHUS MPAKTUYECKUX HABBIKOB, MOKA3aHUS U
IPOTUBONOKA3aHUsI, BO3MOXHBIE OCJIOKHEHUS, HOPMATUBBI U MIPOY.), 6€3 OLIMOOK
CaMOCTOSITEJIBHO JIEMOHCTPUPYET BBIIIOJIHEHHE MPAKTHYECKUX YMEHUH,

OneHka «X0pomo» — CTyJeHT 00JIaJaeT TEOPETUUECKUMU 3HAHUSIMU (3HAET
METOJIMKY BBINOJHEHUS TPAKTUYECKUX HABBIKOB, IOKA3aHUS U TPOTUBOIOKA3aHU,
BO3MO>KHBIE OCJIO)KHEHHSI, HOPMATHUBBI U MIPOY.), CAMOCTOSITEILHO JEMOHCTPUPYET
BBIIIOJIHEHHE IIPAKTHYECKUX yMEHWH, JIONyCKas HEKOTOpPble HETOYHOCTHU
(MamOCyIIECTBEHHbIE OIIMOKH), KOTOPbIE CaMOCTOSITEIbHO OOHAapyKMBaeT U
OBICTPO UCIIPABJISIET,

Ouenka «YAOBJIETBOPHUTEIbHO» — CTYJIEHT oOnanaer
YAOBJIETBOPUTEIBHBIMUA TEOPETUUECKUMHU 3HAHUSAMMU (3HA€T OCHOBHBIE MOJIOKEHUS
METOJMKH BBINIOJIHEHUS IIPAKTUYECKUX HABBIKOB, IOKA3aHUS U ITPOTUBOIIOKA3AHNUS,
BO3MOYKHBIE OCJIOKHEHUS, HOPMATUBBI M MPOY.), JEMOHCTPUPYET BBHIIOJIHEHHUE
OPAKTUYECKUX YMEHHH, JOIyCKas HEKOTOpble OIIMOKH, KOTOpPBIE MOXKET
UCITPaBUTh NIPU KOPPEKLIMH UX IPENOIABATEIIEM,

OneHka «Hey/AOBJIETBOPUTEJIbHO» — CTYJIEHT HE 00JaJaeT JOCTaTOYHBIM
YPOBHEM TEOPETUUECKUX 3HAHUN (HE 3HAET METOAUKH BBINOJIHEHUS PAKTUYECKUX
HaBBIKOB, IIOKA3aHMM MW  IPOTUBOIIOKA3aHWM, BO3MOXKHBIX OCJIOKHEHHH,
HOPMAaTUBbl U TMPOY.) W/WIM HE MOXKET CAMOCTOSITEIbHO MPOJEMOHCTPUPOBATH
IPAKTUYECKUE YMEHMSI UJIU BBINOJIHSET UX, JOMyCKas rpyOble OIIMOKHU.

4. JK3aMeH — sBiseTcs (GOpPMOM  3aKIIOUYUTETBHOTO  KOHTPOJIS
(MpOMEXKyTOYHOM aTTecTalliM), B XOAE KOTOPOW MOABOJSATCS WUTOTH HM3y4YEHUS
JUCLUTIIUHBL.

OneHka «OTJMYHO» BBICTaBJISETCS OOydarolieMycs, KOTOpbI o0ianaer
BCECTOPOHHUMHM, CHUCTEMATU3UPOBAaHHBIMU M TIJIyOOKMMH 3HAaHUSIMU MaTepuania



y4eOHON IpOorpamMmbl, YMEET CBOOOJHO BBINMOJHATH 3a/laHUs, MPEAYCMOTPEHHbBIE
y4eOHON MpOrpaMMoOi, YCBOWJ OCHOBHYIO M O3HAKOMWJICS C JOTOJHUTEIHHOU
JUTEepaTypor, PEeKOMEHJ0BaHHON yueOHOM mporpammoi. Kak mpaBuio, oreHka
«OTJINYHO» BBICTABISIETCS O0YYalOUIEMyCsl YCBOMBILIEMY B3aUMOCBSI3b OCHOBHBIX
MOJIOKEHUN W TOHATUNA JUCUMIUIMHBI B MX 3HAYEHUM g NpuoOpeTaemMoi
CHEUUAIbHOCTH, TMPOSBUBIIEMY TBOPYECKHME CIOCOOHOCTH B IMOHUMAHUU,
U3JI0)KEHUM U HUCIHOJB30BaHUU  y4eOHOTro MaTepuana, IIPABUJIBHO
00OCHOBBIBAIOILIEMY TPUHATHIE pEHICHUs, BJIAJCIONIEMY Pa3HOCTOPOHHUMU
HABBIKAMH U IPUEMAaMHU BBITIOJTHEHHSI IPAKTHYECKUX PadoT.

OneHka «XOpOLIO» BBICTABISIETCS OOydYarouiemMycs, OOHapy>KUBIIEMY
MOJIHOE 3HAHME MaTepualia yuyeOHOW MporpaMMbl, YCHEIIHO BBIMOJHSIOMIEMY
IPEeIyCMOTPEHHbIE Y4eOHOW MpOrpaMMoOil 3a/laHusi, YCBOMBIIEMY MaTepHal
OCHOBHOM JINTEPATYphl, PEKOMEHAOBaHHON yueOHOU nporpammoii. Kak npasuio,
OILIEHKA «XOPOLLIOH» BBICTaBJISIETCS oOyuJaromemycs, IIOKA3aBIIEMY
CHUCTEeMATU3UPOBAHHBIM XapakTep 3HAHUM MO IUCUUIUIMHE, CIOCOOHOMY K
CaMOCTOSITEJIbHOMY TIOTIOJTHEHUIO 3HAaHUW B XOoJ€ JajbHEHIer yuyeOHOU u
npo(heCcCHOHANBHON JEeSTENbHOCTH, MPABWIBHO MPUMEHSIONIEMY TEOPETHUECKHE
MOJIOKEHUSI TPU PEIICHUM IPAKTUYECKUX BOMNPOCOB M 3a7ad, BIAACIOLIEMY
HEO0OXOMMBIMU HaBbIKAMH U MPUEMAMHU BBITIOJTHEHUS IPAKTUYECKUX paOOT.

OneHka «yAOBJIETBOPHTEIbHO» BBICTABISETCS OOYydarOIIEMYCsl, KOTOPBIi
MOKa3aJl 3HAaHME OCHOBHOIO Marepuana y4yeOHOM mporpaMMmbl B o0ObeMe,
JIOCTaTOYHOM M HEOOXOIMMBIM JUUIsl AalIbHEHIIeH y4eObl U mpencTosield padoTsl
[0 CIEIUAIbHOCTH, CIPABWIICSA C BBINOJIHEHUEM 33JaHUM, MPETyCMOTPEHHBIX
y4eOHOM MpOrpaMMoi, 3HAKOM C OCHOBHOH JIUTEpPATypO, PEKOMEHJIOBAHHOM
yueOHOW  mporpammoii. Kak  mpaBuio, OLEHKa  «YyAOBIETBOPUTEIHHO
BBICTABJISIETCA OO0ydaroleMycs, JOMyCTHBIIEMY IOTPEIIHOCTA B OTBETax Ha
9K3aMEHE WJIM BBINOJHEHUN OHK3aMEHALIMOHHBIX 3aJaHuil, HO oOiagarouemy
HEOOXOJMMBIMU 3HAHHUSIMHU TOJI PYKOBOJCTBOM MpEIoJaBaTess g YCTpPaHEHUs
TUX TOTPEIIHOCTEH, HapylarolleMy [OCIEA0BATEIbHOCTh B  HM3JIOKEHUU
y4eOHOro MaTepuaja W HCHBITHIBAIOIIEMY 3aTPYyAHEHUS TPU BBIMOJIHEHUU
MPaKTUYECKUX padoT.

OneHka «Hey/AOBJIETBOPUTEJIbHO» BBICTaBIsIETCS oOOydaromeMycs, He
3HAIOIIEMY OCHOBHOM 4YacTH MaTepuana y4yeOHOW MporpaMMbl, JOIMYyCKAloIIeMy
OPUHIMIUATIbHBIE OWIMOKA B  BBINOJHEHUU MPETyCMOTPEHHBIX  Yy4eOHOU
IpOrpaMMoil 3aaHNU, HEYBEPEHHO C OOJBIIMMHU 3aTPyAHEHUSIMHU BBITOIHSIOUIEMY
npaktuyeckue paborbl. Kak mnpaBuiio, OLIEHKa «HEYJIOBJIETBOPUTEIHLHO
BBICTAaBJISIETC 00yYaromeMycsi, KOTOPbI HE MOXET NPOJOJIKUTh OOy4YeHHE WU
IPUCTYIHUTH K JEATEIBHOCTH MO CIIEUMAIbHOCTH M0 OKOHYaHUH YHHUBEpPCHUTETA 0e3
JOTIOJIHUTENIBHBIX 3aHATHUN 110 COOTBETCTBYIOIIEH AUCLHUILINHE.



8 IlepeyeHb OCHOBHOI U IONOJHUTEJIbHOU Y4eOHOM JIUTEPATYPHI

OcHoBHasi yueOHas quTEpaATYpa

1. HpyroB 1O.C. KonTposb 0€30MacHOCTM M KayecTBa HPOIYKTOB
NUTaHUST U TOBAapPOB JETCKOTO AaCCOPTUMEHTa [DJIEKTPOHHBIM  pecypc]:
npaktudeckoe pykoBoacTBo/ pyros FO.C., Poaun A.A.— DNEKTPOH. TEKCTOBbBIC
nanuele.— Mocksa: Jlaboparopusi 3Hanmii, 2019.— 442 c.— Pexum pgocrtymna:
http://www.iprbookshop.ru/12229.html.— 9bC «IPRbooks»

2. BoitoBToB  A.A.  CoBpeMeHHble  METOAbl  HACHTU(UKALNH,
OoTpeNeNieHUs] TOJJMHHOCTH W  OICHKM KauecTBa TMPOMYKTOB  MUTAHUSA
[OnexkTpoHHBIN pecypc]: yueOHoe mocobue/ BpIToBTOB A.A.— DIEKTPOH.
TekcToBble naHHble.— Cankt-IlerepOypr: Tpowunkuit moct, 2019.— 230 c.—
Pexxum moctyma: http://www.iprbookshop.ru/89203.html.— 3BC «IPRbooks»

3. Hanuna, M. M. OCHOBBI TEXHOJIOTUH MUIIEBBIX MPOIYKTOB : y4eOHO-
Meronnueckoe mocodbue / M. M. Jlanuna. — Canxkr-IletepOypr : YHuBepcurer
NUTMO, 2016. — 42 c¢. — ISBN 2227-8397. — TekcT : 2JEKTPOHHBIN //
OnekTpoHHo-OnbOamoTeynass cuctema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/67507.html (mata o6pamenns: 19.09.2020). — Pexum
JOCTYyIA: JUIsl aBTOPU3HP. NOJIb30BATENEH

JonojHuTeIbHAS yUeOHas JuTepaTypa

1. HWganos, 1. B. OcHoBbI ¢u3uku u 6moduszuku : yauedHoe nocooue / 1.
B. UBanoB. — 2-¢ usn., uchp., gomn. — Canxkr-IletepOypr : Jlans, 2012. — 208 c.
— ISBN 978-5-8114-1350-8. — Texkct : amekTpoHHBIN // JIaHb : AIEKTPOHHO-
oubmmoreunass cucteMa. — URL: https://e.lanbook.com/book/3801 (mara
obpamenus: 19.09.2020). — Pexum goctyna: st aBTOPU3. MOJIH30BATEINICH.

2. Hganos, U. B. COopHuK 33124 IO KypCy OCHOBBI (PU3UKH U OMOPU3UKU
: yuebHOe mocobue / . B. MBanoB. — 2-e u3z., ucnp. — Cankrt-IlerepOypr :
Jlanw, 2012. — 128 c¢. — ISBN 978-5-8114-1349-2. — TeKcT : 31eKTPOHHBIN //
Jlanp : AIIEKTPOHHO-OMOIMOTEeYHAs CHUCTEMA. — URL.:
https://e.lanbook.com/book/3802 (mata oOpamenus: 19.09.2020). — Pexum
J0CTyMa: JIJIsl aBTOPH3. TOJIb30BATEINICH.

3. Apert, B. A. Peonorust u (pu3nMKO-MEXaHMUECKUE CBOMCTBA MHUIIEBHIX
NpoayKTOB : yueOHoe nmocodue / B. A. Aper, C. JI. PynueB. — Cankr-IletepOypr :
Nuarepmenus, 2014. — 245 c¢. — ISBN 978-5-4383-0075-5. — Tekct
ANEKTPOHHBIN // DnekTpoHHO-OMOMmoTeuHas cucrema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/30213.html (mara oGpamenus: 19.09.2020). —
Pexxum noctyma: s aBTOpU3Hp. MOJIb30BaTENEH

4. bazapuoBa, FO. I'. TeopeTnueckue OCHOBBI METOJOB HCCIEIOBaHUS
MUIIEBBIX MPOAYKTOB : yuebHoe nmocooue / 0. I'. bazapnosa. — Cankrt-IletepOypr
: Yuusepcurer UTMO, UnctutyT X0mona u Ouorexnosorui, 2014. — 134 c. —
ISBN 2227-8397. — TekcT : 31eKTpOHHBIN // DIEKTPOHHO-ONOIMOTEYHAs CCTEMA



IPR BOOKS : [caiitr]. — URL: http://www.iprbookshop.ru/68168.html (mara
oOpamenust: 19.09.2020). — Pexxum goctymna: 1y aBTOpU3HP. MOTb30BaTENEH

5. KynakoBa, B. E. OcmoTnueckue SIBIEHHMS B NMULIEBBIX IMPOAYKTAX.
[Tocon pwiObI U Msca : yuyeOHO-MeToanueckoe mocooue / B. E. Kymakosa, C. B.
®ponoB. — Cankr-IlerepOypr : Yausepcurer UTMO, 2014. — 42 ¢. — ISBN
2227-8397. — TekcT : 3neKTpoHHBIN // DnexTpoHHO-0nbmmoTeyHas cucrema [PR
BOOKS [caiiT]. — URL: http://www.iprbookshop.ru/67460.html (marta
obpamenus: 19.09.2020). — Pexum goctyna: st aBTOPU3UP. TOJIb30BATEIICH

9 IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIUOH-

Hoil ceTu «AHTEpHET»

-9bC
Ne | HammenoBanne | Tematuka Hauvano neiictBus u HaunmMenoBanue opranuzanyu 1 HOMep
pecypca CPOK JCUCTBUS JIOTOBOPA
JIOTOBOPA
1 | Znanium.com YHuBepcanbHast 17.07.2019 Jorosop Ne 3818 OBC ot 11.06.19
16.07.2020 Horosop 4517 3BC 03.07.20
17.07.2020
16.01.2021
2 | IPRbook YHuBepcabHas 12.11.2019- 000 «Aii [Tu 3p Menunay JIuneH3NOHHBII
11.05.2020 noroBopNe5891/19 ot 12.11.19
12.05.2020 000 «Aii [Tu 3p Menunay JIueH3NOHHBII
11.11.2020 noroBopNe6707/20 ot 06.05.20
3 | Obpa3oBaren | YHuBepcaibH
bHBIN MOpTan | ag
Kyol'AY
4 | DyekTpOHHBI | YHHBEpCAIbH
# Karanor as
OMOJIMOTEKH
Kyol'AY

Ilepeyens UuTepHeT-CATOB:

— T'APAHT.PY. HWnadopManimoHHO-paBOBOM mopTan  [DIEKTPOHHBIH
pecypc]. — Pexxum noctyma: http://www.garant.ru, CBoOOTHBIN. — 3arJI. C IKpaHa;

— eLIBRARY.RU - nayuynas snekTpoHHass OuOIHOTEKa [DIEKTPOHHBIH
pecypc]. — Pexxum noctyma: http://elibrary.ru, cBoGoanbIi. — 3ari. ¢ 3kpaHa;

10 MeToauyeckne yKa3aHus JJIs 00y4alOIINXCHA MO0 OCBOCHHIO
JTUCIHHUIIIHHBI

1 buodusnueckre METOIbl OLIEHKH KauecTBa MPOAYKTOB MHUTAHUSA: METO/I.
yKa3aHUA 10 BBIOJHEHUIO CaMOCTOSTENbHOM padoTsl / cocT. H. JI. Maunesa, I'.
A. Ilnyraxun. — Kpacunogap : Ky6I'AY, 2020. — 20 c..

2 buodusznveckue METOAbl OLEHKH KauyecTBa MPOAYKTOB MUTAHUS : METO/I.
pexomenganuu / coct.: H. JI. Maunesa, I'. A. Ilnyraxun. — KpacHonmap: KyoI'AY,
2020. - 46 c.



11 [Mepeyenb MHPOPMALNMOHHBIX TEXHOJOITMH, MCIOJIb3yeMbIX NPH

OCYLIIeCTBJIEHUM 00Pa30BaTeJIbHOIO Npolecca Mo AUCIHUIINHE

NudopmanmonHbsie  TEXHOJOTHMH, HUCIOJIb3yeMble MPU  OCYIIECTBICHHUU
o0pa3oBareslbHOrO  Ipollecca MO JUCIMIUIMHE [O3BOJIIOT:  00eCHeuuTh
B3aMMOJICUCTBUE MEXKy YIaCTHHUKaMHU 00pa30BaTEIbHOTO MPOIecca, B TOM YHUCIIC
CUHXpPOHHO€ U (WIM) AaCHUHXPOHHOE B3aUMOJCHCTBHE MOCPEJACTBOM CETHU
«aTepHeT»; (UKCUPOBATH XOJ OO0pPa30BATENBHOTO MPOIECCa, PEe3yJIbTATOB
MPOMEXKYTOUHOM aTTeCTAllMd MO JAUCHUIUIMHE U Pe3yJbTaTOB OCBOCHUS
o0pa3oBaTeNbHON MpPOrpaMMBbl; OpPraHM30BaTh IMpOLECC OOpa30BaHUSA IyTEM
BU3yaIM3allii  W3y4aeMod  uH(OpMAnMu  MOCPEACTBOM  HCIIOJIH30BAHUS
npe3eHTalul, y4yeOHbIX (UIBMOB; KOHTPOJIMUPOBATH pPE3yJibTaThl OOyYeHHs Ha
OCHOBE KOMIIBIOTEPHOTO TECTUPOBAHUS.

11.1 IlepeyeHb JJUIEH3UOHHOTO MMPOTPAMMHOI0 00ecneYyeHust

Ne | HammeHoBaHMe Kparkoe onucanue

1 | Microsoft Windows OrnepaniiOHHAs CUCTEMA
Microsoft Office (Bxmtouaer Word, | [TakeT oHCHBIX IPUIIOKEHUIM
Excel, PowerPoint)
3 | Cucrema tectupoBanusi INDIGO | TectupoBaHue

11.2 Ilepeyennb npogeccuoHANbHBIX 023 JAHHBIX U MHGOPMAITHOHHBIX
CIIPABOYHBIX CHCTEM

Ne | HammeHoBaHMe TemaTuka DIIEKTPOHHBIN ajipec

1 | Hayunas snexkTpoHHass | YHuBEpcalbHas https://elibrary.ru/
oubmoreka eLibrary

2 | Tapant [TpaBoBas https://www.garant.ru/

11.3 Joctyn k cetu UHTepHET

Hoctyn k ceru HMHTepHET, NOCTYN B D3JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeNbHYI0 Cpeay YHUBEPCUTETA.

12 MaTepuajibHO-TEXHHYECKOE o0ecneyeHune st 00y4yeHus 1mo

JUCHUILINHE
[InanupyeMble TIOMEIIEHHUS] [Jisi TMPOBEACHUS BCEX BUJOB Y4eOHOM
NEeSATETbHOCTH




/11

HaumenoBanue
y4eOHBIX MPEIMETOB,
KypCOB, TUCIUTLTUH
(Mopyeit), mpaKkTHKH,
WHBIX BUIOB y4eOHOM

HaumenoBanue
IIOMENIECHUN UIA
MIPOBECHUS BCEX BUIOB
y4eOHOM JAeATENHHOCTH,
IIPENYCMOTPEHHOU

Anpec (MECTONOJIOKEHHUE)
MIOMEIIEHUH JUIs TPOBEAEHUS BCEX
BUJIOB Y4eOHOM A€STEIbHOCTH,
HpPEeyCMOTPEHHOM yueOHbIM
IUTAHOM (B clIy4ae peanu3anuu

NEeSITeIbHOCTH, y4eOHBIM IIIAHOM, B TOM 0o0pa3oBaTebHOI MPOrpaMMbl B
MPEeyCMOTPEHHBIX YHCIIe TOMEIECHUS st ceTeBoii (hopMe JOMOTHUTEITHHO
y4eOHBIM IJIaHOM CaMOCTOSITENIbHOM paboThl, | yKa3bIBaeTCsl HANMEHOBAHUE
o0Opa3oBaTelbHON C YKa3aHUEM IepPEUHS OpTaHHU3aIH, C KOTOPOU 3aKIIFOUEH
IporpamMMBbI OCHOBHOTO O0OpYZOBaHUS, | JOTOBOP)

y4eOHO-HATJIS THBIX

nocoowuit

U UCTIOJIh3yEeMOTO

IPOrPaMMHOTO

obecrnieueHus

1 buoduznueckue ITomemenne NeQ7 300, | 350044 KpacHomapckuii Kpaid, T.

METO/Ibl OLICHKHU
KayecTBa MPOIyKTOB
MUTaHUS

IMOCaAOYHBIX MeCT — 12;
mwiomans — 42,7v?;
VYuebnas naboparopus
CEIIbCKOXO035MCTBEHHOM
O6uoTexHoaoruu (kadenpbt
OMOTEXHOJIOTHH,
OMOXUMUH U OMODU3UKN) .

XOJIOMMIBHUK — 1 IIT.;
nmabopaTopHOe
obopynoBaHue
(o6opynoBanue

nabopaTopHoe — 2 WIT.;

mkad madoparopHbii — 1
IIT.;

BECHI — 2 IIT.;
KaJIOpuMeTp — 2 IIT.;
TepmocTat — 1 mmT.;);
TEXHUYECKUE CPENICTBA

oOydeHus
(KOMTIBIOTED
NepCOHANbHBIA — | MmT.;
TeneBuzop — 1 mT.);

CHeIAIN3UPOBaAHHAS
MebOenb(yueOHast TocKa,
ydueOHast MmeOennp).

ITomemenne Ne010 300,
IIomaab — 82,6KB.M;
MMOCaJIOYHBIX MeCT — 25;
yaeOHast ay JUTOPUs st
MIPOBEJICHUS 3aHATUN
JIEKIIMOHHOT'O THIIA,
3aHSATHN CEMUHAPCKOTO
THUIa, KYpPCOBOTO

Kpacnonap, yi. um. Kannnuna,13




IPOEKTHUPOBAHUS
(BBITIOJIHEHUS KypCOBBIX
paboT), rpyNmoBbIX U
UHIUBUIYaJIbHBIX
KOHCYJIbTallUH, TEKYIIETO
KOHTPOJIS U
IIPOMEKYTOUHOU
aTTecTalluu
n1abopaTtopHoe
obopynoBaHue

(mkag 1abopaTopHBIA —
2 mrT.;);

TEXHUYECKHE CPECTBA
0o0yueHus

(okpaH — 1 mit.;
npoexkTop — 1 mrT.;
KOMITBIOTEP
NEPCOHAIBHBIN — 26
IIT.);

JIOCTYTI K CeTH
«HTEepHETY;

JIOCTYTI B 3JICKTPOHHYIO
nH(}OpMaIMOHHO-
00pa30oBaTeNbHYIO CPEIy
YHHMBEPCHUTETA;
CHelHaTU3UpPOBAHHAS
MeOenb(yueOHas 10ckKa,
yuebHast mebenb)."

ITomemenue Ne018 300,
mromans — 19,6kB.M;
MOMEIIIEHUE JIJIST XPAHCHHSI
U TPO(PHIIAKTHIECKOTO
o0cITy>)KHBaHUS y4eOHOTO
00opyIoBaHus.
n1abopaTtopHoe
obopynoBaHue
(ob6opynoBaHwme
nabopatopHoe — 1 miT.;).

ITomemenne Ne510 I'VK,
mocaiouHbIX MecT — 30;
mIomans — 54,9xB.M;
MOMEIIEHUE JITIS
CaMOCTOSTEIIbHON PabOTHI.
n1abopaTtopHoe
obopynoBaHue

(cton mabopatopHbIit — 1
IIT.;

TepMoIuTanra — 1 mr.;);
TEXHUYECKHE CPEJICTBA
o0ydeHus




(Mpy — 1 mt.;

3KpaH — 1 mrT.;

npoexktop — 1 mr.;
ceTeBoe 000py0BaHUE —
1 mmt.;

ckaHep — 1 mrT.;

nbm — 2 mr.;

cepBep — 2 IIT.;
KOMITBIOTEP
nepcoHanbHbIi — 11
IT.);

JOCTYT K CETH
«nTepHeT;

JOCTYT B 3JIEKTPOHHYIO
UH(OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpexy
YHUBEPCUTETA;
CHeIaIM3UPOBaAHHAS
Mebenb (yueOHast MeOennp).

[Iporpammuoe
obecneuenne: Windows,
Office,
CHEIMAIN3UPOBAHHOE
JUIEH3MOHHOE U
CcBOOOHO
pacnpocTpaHseMoe
[IpOrpaMMHOE
obecneueHue,
peyCMOTPEHHOE B
paboueli mporpamme




