MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
degepanbHoe rocygapcteeHHoe brogxeTHoe obpasoBaTenbHoe yypexaeHe
BbicLLEro obpasoBaHuns
«CaHkT-lNeTepbyprckuin rocyaapCTBEHHbIM YHUBEPCUTET NPOMBbILLSIEHHbBIX TEXHOMOMMI U An3anHa»
(cneryntn)

YTBEPXOAIO
OupekTop BWTO

(o) JOKYMEHT HNOJITHCAH
Y  SIEKTPOHHOI OIIHCHIO

CBEJAEHHA O CEPTH®HKATE 30

Cepruguxar:  7d15b88066d31dcb1847af0d7d99b71867218b21
Baaseaew: lywammn [lanes Baaanvuponn
| Aeiicroureaen: ¢ 11.02.2020 no 31.12.2022

PaGouasi nporpamMma AUCUUNIIUHDI

[ B1.B.09 | BuotexHomorus

Y4eObHbIi NnaH: ProC3++b01030261-1_22-14.plx

Kadegpa: 16 MpuknagHon matemaTnkm 1 MHpopMaTUKn

HanpaBneHune noaroToBKu:
(cneumanbHOCTD)

01.03.02 lNpuknagHas maTemaTvka n nHdopmMaTunka

Mpodunb noAroToBKM: BuonHdopmaTnka
(cneunanunsauus)

YpoBeHb 0bpasoBaHus:  GakanaBpuat

dopma obyyeHus: OYHas

MnaH yye6Horo npouecca

KoHTakTHas paboTa )
CemecTtp obyuaroxcs Cam. | KoHTponb Tpynoé ®opma .
(kypc ans 3A0) - paboTta yac. MKOCTb, | MPOMEXYTOYHOM
Jlekumu . 3ET aTTecrtauum
3aHATUS
yn 17 17 37,75 0,25 2
7 3aver
POa 17 17 37,75 0,25 2
Voro yn 17 17 37,75 0,25 2
POa 17 17 37,75 0,25 2

CaHkT-lNeTepbypr
2022



Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHZapToM Bbicllero obpasoBaHus Mo HanpasneHuto nogrotoeku 01.03.02 lMpuknagHaa matemaTtuka u MHOpMaTUKKa,
YyTBEPXOEHHBIM NpukaszoM MuHuctepcTea obpasoBaHus n Haykm Poccunckon ®egepaumm ot 10.01.2018 r. Ne 9
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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuHbi: CopmMmpoBaTtb KOMNETEHL MU 0byyatoLlerocs B o6rnactn GuoTexHonorum.

1.2 3agaum AUCLUNIUHBI:

PaccmoTpeTb nonyyeHve NpOAYKTOB PasfIMYHOrO HasHayeHMsl OCHOBaHHOE Ha WCMONb30BaHWM GUOMOrMYecKmx
MEeTO/0B.

PackpbITb NpuUHUMMBLI paboTbl GMONOMMYECKNX areHToB A1 NONyYeHNsi BOCTPeboBaHHbIX LieneBbiX NPOAYKTOB.

MpooemoHCcTpupoBaTb 0COBEHHOCTN BUOXUMMNYECKMX peakLmii, MeTabormyeckmx NpoLeccoB 1 BUOpPeakTopoB.

1.3 Tpe6boBaHMA K NpeABapUTENbLHOW NOAroToBKe OOy4aloLerocs:

MpeaBapuTenbHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3YHYEHUN OUCUUMNIINH:

OcHOBbI X1Mumn

MprknagHon cucTemMHbIV aHann3 B GuonHdopmaTtumke

2 KOMNETEHLUWN OBYYAIOLLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

MK-7: CnocobeH npoBOAUTb TECTUPOBAHUA NO pa3paboTaHHbIM TEeCTOBLIM CllyYasam B obnactu
6uounHhopmaTUKn

3HaTtb: 6a3oBble TeopeTnvyeckme nonoxXeHnda gucumnniunHbl; MeTodbl U cnocobbl NCNorb30BaHUs MaTemaTU4ecKoro
annaparta OnoTexHonornm npu noaroToBke U opraHnsaumm TeCTUpoBaHnA.

YmeTb: OopraHm3oBbiBaTb Mpouecc TeCTUupoBaHUA NnporpaMmmMmHoro obecneyeHns C NCNOMb30BaHNEM MaTeEMaTUYECKOro
annaparta GnoTexHonornun.

BnageTb: HaBblkaMW BbIMOMHEHWUSI Pa3fMYHbIX BUOOB TECTUPOBAHMS C UCMOMb30BaHWEM MaTeMaTM4ecKoro annapara
ONOTEXHONOMMN.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ MHHoBaLl. dopma
HaumeHoBaHMe 1 coaepxaHue pasaernos, 20 CP
9 S og dopmbl TeKyLLero
TEM U YYEOHbIX 3aHATUN 2 Sm| Jek Mp. (4achbl) .
82 3aHATUN KOHTpons
= (vacel) | (4acbl)

Pasgen 1. OcHoBbl MUKpobuonorum
Tema 1. BuotexHonorns n ee BO3MOXHOCTH.
OCHOBHble KOMMOHEHTbI
BMOTEXHOMOMMYECKOro npoLiecca. 2 2 nn

Tema 2. buonornyeckne areHTbl LIMPOKO
npumMmeHaemMble B OunoTexHonormnu.

Obwas xapakTepucTmka MUKPOOPraHNM3MOB
OCHOBbl UX Knaccudgpukaumun. PactutenbHble 2 5 o
MW JKUBOTHbIE KNeTkn, OGakTepun, [POXOKU,
nnecHesble rpuodbI.

Tema 3. Cyb6cTpatbl, nNpUMeEHsiemMble AOnis
BblpaLlMBaHNUA MUKPOOPraHM3MOB.

Camble pacnpocTpaHeHHble cybcTpaTthl Ans
BblpaLLMBaHUA MMWKPOOPraHM3mMoB B 1 6 6
nabopaTopHbIX YCMOBUSX.

7
Pasgen 2. OcHoBbl 6uoxuMun
Tema 4. XnMmunyeckun CcoCTaB
MUKPOOPraHn3MOB.
BewyecTaa, BXoasiiue B cocTaB
MUKPOOPraHnaMoB M WX usmonormyeckas 1 2
porb.

(0]

Tema 5. [lnactudeckuii M SHepreTUYECKUi
0BMeH B KneTke.
Broxnmnyeckme peakumm n Mx ocobeHHOCTH,
MEeXaHW3M depMeHTHOro KaTanuaa, 3 6 5
ncnonb3oBaHne depmeHTOB B
BuoTexHomnormm.

Pasnen 3. OcHoBbl OMoTexHonormm o




Tema 6. Cbipbe gnsi OMOTEXHONOMUN.
TpeboBaHns K Cbipblo, BUAbl  CbIpPbS,

ucnonb3yemble B BuoTexHonormn.

MpurotoBneHme nuTaTenbHbIX cpen U3

pasnuyHbIX BUAOB Cbipbs. Knaccudmkaums 1 3
nuTatenbHblX  cpeg W cnocobbl  mx

cTepunusauun.

Tema 7. Cnocobbl  KynbTMBMPOBaHWUS

MUKPOOPraHM3MoB. Knaccudpukauusa
MEeTOAOB KynbTuBMpoBaHus. [lepunognyeckoe
KynbTUBUPOBaHUE, HernpepbIBHOE

KyNbTUBMPOBaHWE, BblAeneHne W O4YUCTKa
NPOAYKTOB hepMeHTaLMN.

NaGopatopHass paBota Ne 7. T[MonyyeHue 2 3
MOCEBHOrO  MaTepuana UM  nposedeHue

NepUoaNYECKOro " HenpepbIBHOTO

KyNbTMBMPOBAHMS

Tema 8. TpaguumoHHbIe

ouoTexHonornyeckme npouecchbl.

MponsBoaCcTBO 3TaHomna, KopMoBoro 6erka,
OpraHNYeckUx  KWUCOT, pacTeBopuUTenen, y 2
nuLLeBoro 6enka, aMMHOKUCHOT.

Tema 9. OcCHOBbl TE€HHOM W KNETOYHOMN

NHXEHEPUMN.
MeToabl cenekuuMm Ha OCHOBE TreHHOW WU
KNEeTOYHOW MHXEHEePUWN, MOHATUS O MyTaumsax 2 175

N pekoMobnHaunsax.

Tema 10. OcHoBblI 3KONOorn4yeckom
OunoTexHonornu.
Buonormyeckaa o4yucTKa CTOYHbIX  BOA,
OypHOMaxXHywWmnx rasoB W OuoyTunmsauus 1 2

TBEPAbIX OTXOA0B.

Tema 11. lNMoHATUE O OMOHAHOTEXHOMOMKU U
HaHOBNOTEXHOMOMMM.

MpumeHeHne HaHOCTPYKTYp B
ounoTexHonornm 7] npUMeHeHne
ouonorn4yeckux NPUHLMNOB B
HaHoTexHomnorun. [lofyyeHne COBPEMEHHbIX 1 S 6
MaTepuanoB o06nagarWmMx  YHMKaNbHbIMM
CBOWCTBaMMW.

Wtoro B cemecTpe (Ha kypce ans 3A0) 17 17 37,75

KoHcynbTaumm 1 npoMexyToyHas

attectaums (3ader) 025

Bcero koHTakTHasa pa6ora u CP no

34,25 37,75
aucumnnuHe

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoektnpoBaHue y4ebHbIM NNaHoM He npeaycMoTpeHo




5. ®OH[l OLLEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMA

5.1 OnucaHue nokasareneun, KPUTEpPMEB U CUCTEMbI OLleHUBAHUSA pe3yNibTaToB 00y4YeHus
5.1.1 NMoka3aTtenun oueHMBaHUS

Kon HanmeHoBaHue oLeHOo4YHOoro
Moka3aTenu oLeHMBaHWS pe3ynbTaToB 0byyYeHus
KoMMneTeHumm
MNanaraet 6a3oBble TEOPETUYECKNE MOMOXKEHUS OUCLMNINHBI, METOAbI U
cnocobbl MCNONb30oBaHMS MaTemMaTU4Yeckoro annaparta OuoTexHonornm Bonpoch!
npu MNOArOTOBKE W OpraHu3aumMm TecTupoBaHusi. OpraHusyeT npouecc P
cobecenoBaHus
MK-7 TECTUPOBaAHUS  NporpaMMHoOro  obecnevyeHnss C  UCMONb30BaHWEM
MaTemaTM4YecKkoro annaparta OMOTEXHONOMUN.
TecToBble 3aaaHNs
Ncnonb3yeT HaBblkM BbIMNOSHEHWUS Pa3fNUYHbIX BUOOB TECTMPOBAHWUSI C
MCMofib30BaHMEM MaTeMaTMYeCKoro annaparta GuoTexHonormu.

5.1.2 Cucrtema n KputTepum oueHNBaHUA

LLikana oueHnBaHnA

Kputepum oueHnBaHms cchopMUpoBaHHOCTU KOMMNETEHLMI

O6yuvaroLwmiics CBOEBPEMEHHO BbINOSHWA
npakTuyeckne 3adaHus U npeacrasun

pe3ynbTaThl B COOTBETCTBUM c
3auTeHo TpeboBaHUAMMU. Mo COAEepKaHuo
npegmeTa BO3MOXHO aonyuieHue

HeCyLLeCTBEHHbIX OWMBOK B OTBETax Ha
BOMpOCHI NpenogasaTens.

He 3auTeHo npeacraBsun pesynbTarthl, OonycTun

O6yuvalowminca He BbINOAHUN  (BbINOMHWA
YaCTMYHO) MpaKTUYECKMEe 3afaHusi, He

CyLleCTBEHHbIEe ownbkn B OTBETAX Ha
BOMNPOCHI NpenogaBaTtend.

5.2 TunoBble KOHTPOSbHbIE 3a4aHUA UMK UHble MaTepuanbl, Heo6XxoAUMbIe ANl OLEeHKU 3HAaHUNA, YMEeHUMN,

HaBbIKOB U (UNK) OoNbiTa [eATeNbHOCTYU
5.2.1 NepevyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynNnpoBKN BONPOCOB

Cemectp 7

KﬂaCCVI(*)VIKaLI,VIFI MEeTOO0B KylbTUBNPOBaHUA MUKPOOPraHM3MOB.

Buapl cbipbs B 6uoTexHonormm. TpeboBaHus K Cbipbto.

Ocob6eHHOCTM BUOXMMUYECKNX peAKLN.

Bugbl obmeHa BeLLIECTB B XXMBbIX opraHusmax. lMoHATMe o MeTabonuyeckmx nyT4ax.

HyknenHoBble KACNOTbI, huanonorndeckas ponb.

Jinnngel, pmsmonornyeckas porb.

Yrnesogbl, omsmonormyeckas porsb.

Bernku, dunanonornyeckas posnb.

Ponb Boabl B kneTke.

XMMUYECKNA COCTaB MUKPOOPraHN3MOB. (ONEMEHTHBIN Y KOMIMOHEHTHbIN).

rpl/l6b|, pOoJib B nNpupoae u B6roTexHonoruun. NoHsTHe o0 NnecHeBbIX rp|/|6ax N ApoxcoKax.

3HauveHune bakTepuii B npupoae 1 BMOTEXHOMOMMM.

OcHosBbl KﬂaCCI/Id)I/IKaLI,I/IVI MUKPOOPraHn3moB. OcobeHHocTH MUKPOOPraHn3mMoB.

MoHATME 0 TexHu4eckon Mukpoburonormm. CTpoeHne pacTUTENbHON KIETKM.

MoHaTne o Mmnkpobuonornn. CTPOEHME XXMBOTHOWN KNETKU.

KpVITepVIVI OLEHKMN BUOTEXHONOMMYECKOro npotecca.

JdlalalnlolIc|Z|a|o|e|N|o|oals|wn|—

Cdpepbl NpMMeHeHUs1 GUOTEXHONMOMMYECKUX MPOLIECCOB.

N
(0]

BGMOTEXHOMNOMUMN.
19 OcHoBbI HAHOBNOTEXHOMOMMU U BUOHAHOTEXHONOTUMN.
20 BromoHNTOpUHT. BUoTecTnpoBaHne 1 BMOMHONKALMS.
21 Buonornyeckas ouncTka rasos.
22 OuuncTka noys OT HePTENPOAYKTOB.

YcTHoe cobecenoBaHue MucbmeHHasn paboTa

MoHaTne o GuotexHonormn. OCHOBHbIE KOMMNOHEHTbLI BUOTEXHONOrMYECKOro npotuecca. OTanbl pa3BnuTnA




23 3awmTa 1 ouncTka noyB oT N3bbITka MUHeparbHbIX YyO0GPEHNUIA U NECTMLNLOB.

24 BronepepaboTka TBepAbIX 0TX040B. bakTepransHoe BbillenaynBaHue.

25 BuonepepaboTka TBepabIx 0TX040B. KoMmnocTnpoBaHue.

26 BronepepaboTka TBepAbIX 0TX0A0B. ASpOBHOE OKUCMEHME.

27 BuonepepaboTtka TBepabIX 0TX040B. AHaapobHoe cohpaxnBaHue.

28 TpaHcnnaTaumsa amM6proHOB, MPUMEHEHUE.

29 CxeMa n3ameHeHnsi CBOMCTB pacTEHNA METOLAOM KIETOYHON UHXKEHEPUMN.

30 KntoueBas onepaumsi reHHon nHxeHepuu. NoHsaTue BekTopa.

31 29. MeToabl nepeHoca reHeTnyeckon nHdopmauumn y 6ecnonbix opraHn3moB.

32 MeToabl nony4eHma mytaHToB. OTOOp 1 coxpaHeHne MyTaHTOB.

33 MprHLMNbI CENEKUMM MUKPOOPraHN3MOB 1 ee aTarbl.

34 TpeboBaHMs K NPOMBILISIEHHLIM LUTAMMaM — NPOAYLIEHTaM.

35 BbloeneHne 1 odncTka NpoaykToB hepmeHTaumnm (hpakLMoHNpPOBaHUE).

36 BbloeneHne 1 odncTka NpoaykToB hepmeHTauum (ynapnsaHue).

37 OTanbl NPUroToBNEHNs MOCEBHOIO Matepuana anst pepMeHTauum.

38 OcCHOBBbI HeMnpepbIBHOIO KyNbTUBUPOBAHUS MUKPOOPraHW3MOB.

39 Cragunm pa3BUTUA MUKPOOPraHU3MOB MpuU NPOCTOM Nepnoanv4eckom KyrnbTUBMPOBaAHUN.

40 I'Iepmo,qmquKoe KynbTuBMpoBaHue, npoctoe N OTbeMHO-40JIMBHOE.

5.2.2 TunoBble TecToBble 3afaHunsA

UncTyto KynbTypy Nomy4aroT:
a) yBenmyeHneM yncna Knetok; 6) ymeHbLUeHue Yncna KneTok;
B) COXpaHEeHMeM 4Ymncna KreTok

KomnoHeHTbl BroTexHomnornyeckoro npowecca — 3To:
a) cybcTtpat u 6uonoruveckuii areHt; 6) CybcTpaT, NPOAYKT U BUONMOrMYECKUI areHT;
B) CybGcTpat, 6MONorMyeckuin areHT 1 TEXHOIOTMYECKUI PEXUM

XpaHI/ITb XUBbI€ KNEeTKN ny4yile BCero B:
a) xonogunbHuke; 6) moposunke; B) npu Temnepatype — 195 oC

Mpwn rmy6uHHOM cnocobe depmeHTaumMm BGUONOMMYECKNA areHT HaXO4UTCS B BUAE:
a) buonneHkn; 6) cycneHauu; B) rpaHyn

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agayu, Kenchbl)
He npegycMOTpPEHOo

5.3 MeTtoguyeckue matepuansbli, onpegensilolime npoueaypbl oleHUBaHUsS 3HaHUW, YMEHUN, BnageHun
(HaBbIKOB 1 (MNIN) NPaKTU4YeCKOro onbiTa AeATerIbHOCTH)

5.3.1 YcnoBusa ponycka oGyuvatroLierocsi K (poMeXXyTo4YHOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckon
3a40MKEeHHOCTHU

lMpoBegeHne NPOMEXYTOYHOW aTTecTaumMm perfaMmeHTUMpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CIIerynTn
«[onoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS yCneBaeMoCTU 1 MPOMEXYTOYHOW aTTecTaumnm obyqatoLmxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHad + MucbmeHHas KoMnbloTepHOe TeCcTMpoBaHune WHas

5.3.3 Ocob6eHHOCTU NpoBeAEHUS NPOMEXKYTOYHOM aTTecTauum no AUCUMnInHe
Bpemsi Ha noaroToBKy OTBETa Ha BOMPOCHI 3a4eTa oTBOAMTCS 15 MUHYT.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIIUHDbI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasuve | M3patenbCcTBO | Nog nspaHus | Ccbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa




E. A. Maenoea,, H. K. |MPOMbILUIEHHAA http://nizrp.narod.ru/
YpoBeHko MUKPOBNONOIMA n metod/kaftzkm/1645
BNOTEXHOJIONMA B 752336.pdf
YINAKOBOYHOM
NMPON3BOACTBE M-BO Hayku 1 BbICLLETO
OCHOBBbI 3 obpasoBaHusa PP, C.-
MPOMBILLNEHHOW MeTepb. roc. yH-T npom.
MUKPOBUOJIOTUWN. YacTtb | TexHonoruit n amsaiiya, 2022
1:  TekcT nekumh  Ans| BbICL. LK. TEXHOMOMMN 1
CTYOEHTOB OYHOM  (hOpPMbI 3HepreTukn.-CaHkT-
0obyyeHuss No HanpaBneHuto MeTepbypr: BLUT3
noaroToBKM 29.03.03 - cneryntg
TexHonorus
nonurpagunyeckoro n
YNaKoBOYHOro
npou3BoacTBa
E.A.lMaBnoBa, H.K. | BuotexHonorus [TekcT]: M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
Y O0BEHKO, 3.MM. | yuebHo-meToanueckoe Hayku P®, BLUT3 2017 metod/kaftzkm/2018
TepeHTbeBa nocobue cnerynTa. — CNne.: _01_29 01.pdf
BWTS Crieryntg
6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa
ObILLNtoK, . C., |BeegeHne B HanpasneHue. | Kemeposo: KemepoBckuii http://www.iprbooksh
Kpurep, N. C., O.B.,|BuotexHonorus TexHonorm4eckumn 2014 op.ru/61262.html
A. B., MwuneHTbeBa,, WHCTUTYT NULLEBON
Mo3gHskoBa, NPOMBILLIIEHHOCTH

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MIHPOPMAaLMOHHO-CNPABO4YHbLIX CUCTEM

OnekTpoHHO-6ubnmMoTeyHasa cuctema IPRbooks [GnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIB INYMNTO [GnekTpoHHbin pecypc]. URL: http://nizrp.narod.ru
OneKTPOHHO-OMbNMoTeYHasa cuctema «Adyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

6.3 NepevyeHb NULEH3NMOHHOro N CBO6G0AHO pacnpocTpaHAEeMOoro NnporpaMmMHoOro oéecneyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepuanbHO-TEXHMYECKOM 6a3bl, HEOBGX0AMMOM ANA OCYLIeCTBNEeHUsl 06pa3oBaTeNibHOro
npouecca no AUCUUNIIMHE

AyauTopus OcHalleHue

MynbTumMeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebernb, Jocka
JlekynoHHas ¥ A pyA 4 P A
ayguTopust

YyebHasa aygutopusi

CI'IeLI,VIaﬂI/I3I/Ip0BaHHaﬂ mebenb, gocka

A-401

SneKTqueCKme NIUTKU, MUKPOCKOIbI, KOMMNMEKT na6opaTopH0|7| nocyabl




