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IMporpamma auctruIHb "BrOXMMITYECKIe 1 MUKPOOHOIOTHIECKHEe OCHOBHI OMoTexXHOIornueckux mporeccos”; 19.04.01 "Brorexnomnorus".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[IporpamMmy AuCIMIUTHHEL pa3padoTaii(a)(u): JOoIeHT, K.H. (moueHT) 3enenuxuH [1.B. (kadenpa mukpoduonoruu, LieHTp
6uoJIoruy U rejarornyeckoro oobpasosanus), Pavel.Zelenikhin@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH aHAIM3MPOBaTh, 0000IIATH U UCIIOIb30BATh (DYHAAMEHTAIbHBIE U TIPUKJIaIHbIC

BHAHMs B 001aCTH OMOTEXHOJIOIMH IS PELIEHHS CYIIECTBYIOLIMX M HOBBIX 3a/1a4 B
npodeccnoHaIbHOM obsacTu

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):

JloJKeH 3HATh:

- 0COOCHHOCTH OCHOBHBIX METa0OTMIECKUX MyTeH pa3IMIHbIX TPYIIIT MUK POOPraHU3MOB;
JloKeH yMeTh:

- OPUEHTHPOBATHLCS B PA3HOOOPA3UM MUKPOOHBIX MEXaHU3MOB BOBJICUEHHUS YIIIEPOJHBIX CyOCTPATOB PA3IMYHOTO CTPOCHHUS
B KJIACCHUECKHE MEXaHM3Mbl KOHEUHOTO OKUCJIEHHSI OPraHUUECKUX COeAMHEHU 1 (hopMUpOBaHUsI aM(pHOOINIECKOTO ITyJIa
JUTsL aHAOOIMYECKUX TIPOLIECCOB;

- OCYIIECTBJIATH KOJMYECTBEHHYIO OIIEHKY IMOTEHIMaIbHOH SHEPreTnIeckoi 3(h(heKTHBHOCTH IIIMPOKOTO KPyra AbIXaTeIbHBIX
cyOcTpaToB Ha 6a3e KJIAaCCHYECKUX KPUTEPUEB COOTBETCTBYIOLINX JIOHOPHBIX 1 aKLENTOPHBIX PeJOKC-Nap, KOJMYEeCTBa
TPAHCIOPTUPYEMBIX JIEKTPOHOB);

JlomxeH Bl1aaeTh:

- COBOKYITHOCTBIO 3HAHMH O TUIIMYHBIX MEXaHU3MaxX BOBJIEUEHHsI COEJUHEHUH PA3HOrO XMMHUYECKOTO CTPOEHHS B
HOPMAJIBHBIA MeTa00IN3M MUKPOOHOM KJIETKH;

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTh ¥ TOTOBHOCTD:

- IPUMEHATH IMOJTYUYEHHBIE B XOA€ OCBOEHUSA JUCHUIIIMHBI 3HAHUSA B HpO(l)CCCHOHaHbHOﬁ JOEATCIIBHOCTU.

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas qucnuIuinHa (MoAayJib) BKmodeHa B paszjen "B1.0.11 Mucuumimnsl (MoayM)" OCHOBHOM NPOo(hecCHOHaNIbHOI
obpasoBaresnbHO porpammsl 19.04.01 "Brotexnosnorus (CructeMHast OMOTEXHOJIOTHS M apXUTEKTYpa JKUBBIX CUCTEM)" U
OTHOCHUTCS K 00s13atenbHOI yactu OITOIT BO.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCcTBAa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aloIuxcs ¢ Npemno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJLHYIO
padoTy o0ydaImuxcst

OO01as TpyJOeMKOCTh AUCHUILINHBL COCTABIIsIeT 4 3ayeTHbiX (bie) enunuil(bl) Ha 144 yaca(oB).

KonrtaktHas padora - 99 yaca(oB), B TOM 4mcIIe JIeKIUK - 34 yaca(OB), MpakTHYeCKUe 3aHATUs - 64 yaca(oB), JabopaTOpHbIe
padorhi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - 1 yaca(oB).

CamocrositesibHast pabota - 45 vaca(oB).
KonTposns (3auét / ax3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIUIUTIHBL: 3a49€T BO 2 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa00ThI 0 JUCHHUILIHHE (MO/IYJIIO)
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IMporpamma auctruIHb "BrOXMMITYECKIe 1 MUKPOOHOIOTHIECKHEe OCHOBHI OMoTexXHOIornueckux mporeccos”; 19.04.01 "Brorexnomnorus".

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
Tema 1. OCHOBBI COBPEMEHHOM
KOHLEIIWX SHEPTETUYECKOI'O
I OBMEHA ASPOBHbBIX 2 2 0 2 0 0 0 2
XEMOOPI'AHOT'ETEPOTPO®OB
Tema 2. AHOKCUYECKUE JIbIXATEJIbHBIE
2. TIPOLIECCBI 2 2 0 6 0 0 0 4
3. |Tema 3. BPOXEHUE 2 4 0 8 0 0 0 4
4 Tema 4. POTOTPODUA VY TIPOKAPUOT > 4 0 4 0 0 0 4
Tema 5. OKUCJIEHUE, HE COITPSKEHHOE C
5. [CUHTE30OM AT® Y MUKPOOPI'AHU3MOB 2 2 0 4 0 0 0 4
Tema 6. OCOBEHHOCTU
SHEPTETMYECKOI'O METABOJIU3MA
[MPOKAPHOT. IIYTU KATABOJIU3MA
'EKCO3 Y ITPOKAPUOT. METAHOT' EHE3.
6. IMETAHOTPO®UVA. AJIbTEPHATUBHBIE IITK | 2 4 0 10 0 0 0 7
YT ACCUMWJIAINN IBY XYTJIEPOJIHBIX
COEIVHEHNN
Tema 7. OKUCJIMTEJIbHBIN CTPECC U
7. [TOKCUYHBIE ®OPMbI KNCJIOPOJA 2 2 0 4 0 0 0 4
Tema 8. OCOBEHHOCTU A3BOTHOI'O
] OBMEHA VY PABJIMYHbBIX > 4 0 4 0 0 0 4
" |®U3NOJIOTI'O-TAKCOHOMUYECKUX T'PVTIIT
[MPOKAPUNOT
Tema 9. BUOAETPATALIVA
9. [KCEHOBMOTUKOB MUKPOOPI'AHU3MAMU | 2 4 0 10 0 0 0 4
Tema 10. [TIPOLIECCHI . .
3AIMPOT'PAMMUPOBAHHOU KJIETOYHOU
10. CMEPTH YV ITPOKAPUOT 2 2 0 4 0 0 0 2
Tema 11. BOOOPO/IHBIE BAKTEPUN.
! 1 KEIE3OBAKTEPHI 2 2 0 4 0 0 0 2
4.2 (Toviep A £¥ua i Gk ANd R YECK X
HOBEEGELY E68P2MIGTHOI KOHIEMH IHEPrETHYECKOTr®d OfMERIA A9POBHPIX 4
OB
Pomppgagpoaa 1 Kucopoia B GHOIOTHIECKHX pedoKc-TipeBpaiueHggx. [[prHymg kogyaecTBeH@OH OfIeHKH TTOTeHIAAIBLHOM 45
SHepreTryeckor 3(pheKTUBHOCTH JIBIXATENIbHBIX MPOLIECEOB C YYeTOM CrielinUKU PKUCITSIEMHIX CYOCTP4TOB, CUCTEM HiepeHdca

DJICKTPOHOB U IPUPOAbl TEPMHUHAJIbHBIX daKLEIITOPOB.

HpI/IHI_II/Il'[I)I OpraHuMsalyu JbIXaTeJIbHOI'O arlrapara a3p06Hbe n Cl)aKyJ'[I)TaTI/IBHO aHaSpOGHHX XeMOOpFaHOFeTCpOTpOCprIX
6aKTepHﬁ. SHCKTpOHTpaHCl'IOpTHbIe eI U UX OCOOEHHOCTH Y MUKPOOPraHnu3MOB.
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DJIeKTPOXUMHUYECKUI SJIEMEHT, U3MEHEHUE CTaHAAPTHOH CBOOOIHOM SHEPIUH B PeaklvH, CBSI3aHHOI C IEPEHOCOM
371eKTpOHOB. [ToHATHE CTaHIAPTHOrO BOCCTAHOBUTENILHOTO MOTEHIMAJIA. Y HUBEPCAJIbHbIE KOMIOHEHTHI JbIXaTeIbHOTO
nponecca: Kogpepmentr A, NAD(NADP), ATD.

Tema 2. AHOKCUYECKHE ABIXATEJ/IBHBIE ITPOITECCHI

dymaparHOe ApIXaHNE, BOCCTAHOBJICHNE OKHMCHBIX (DOPM kese3a 1 Maprania. OKCHaHMOHBI XpOMa, BaHaAus, TeJUTypa B
Ka4yecTBe TEPMHUHAJIBHBIX aKIETITOPOB 3JEKTPOHOB. JuccummsininonHas cynbdarpenykuus. [locienoBarenbHble Tarb!
WICXO/IHOHM SHEPro3aBUCHMON aKTHBAIMH CyJib(aTa 1 MOCIeIyI0Eero N3MEHEHHS OKUCIMIIBHO-BOCCTAHOBUTEIBHOTO COCTOSIHUS
aToMa cepsl B MIHTepMeInaTax 1 MpogyKTax cyiabdarpenykimu. CepopeyKiys.

Tema 3. BPOKEHUE

JloHOpHO-aKLenTOpHAs MpodeMa IIPUMEHHUTENBHO K pa3HbIM OpokeHUsAM. MecTo OpoKeHHI B 9BOJIIOLIN OPraHMYecKOoro
Mupa. BruoxumMus nporeccoB CIIMPTOBOTO, MOJIOYHOKHUCIIOTO, TPONMMOHOBOKUCIIOTO, MACIISTHOKHCIIOTO, YKCYCHOKHCIIOTO 1
cMelIaHHoro Opoxenuid. ['oMoanetaTHOe OpOXKeHHe KaK OJUH U3 CIOCOO0B (PHKCAIIMU HEOPTaHUIECKOTO YIiIepoaa,
KO(aKTOphl U OMOXUMHUS STOrO IpoIiecca.

VkeycHokucnoe 6poxenue. OcodeHHOCTH (pr3HoTOruy 1 GUOXMMUM Tporiecca. [JBOHCTBEHHOCTb CyTH Hporecca
YKCYCHOKHCIIOTO OPOKEHUSL.

[TpakTHyeckas BaXXHOCTb OPOJMIIBHBIX MPOLIECCOB.
Tema 4. POTOTPOPUSA YV IIPOKAPUOT

[Mpoucxoxnenue dpororpodun y 6aktepuil. OKCUIeHHbI U aHOKCUTeHHBIH (hoTOCHHTe3. OCHOBHBIE (DOTOCUHTETUYECKUE
MIMTMEHTHI U UX apXUTEKTYypa B KJeTKe (hoToTpodHO# GakTepun. PoToTpodus Y MypIypHBIX, 3eJCHbIX HUTYATHIX, 3eJICHBIX
OakTepuii 1 resmodaktepuid. OkcureHHas pororpodus nuanodakrepuil. Ksasu-pororpodus 1 e€ Groaornyeckoe 3HaUCHHUE.

Tema 5. OKUCJIEHHUE, HE COITPAKEHHOE C CUHTE30M AT® Y MUKPOOPI'AHN3MOB

Okcupassl. [IByx-anekrpoHHoe BocctaHoBNeHHe O2 ¢ oOpasoBanre H202 mpyu yyacTHy OKCHIa3HOTO MeXaHU3Ma OKUCIICHUS
OpraHHYEecKUX CyOCTpaToB.

OTJ'II/I‘{I/ITCJ'Ibele 0C06CHHOCTI/I OKCUI'€HAa3HbIX MEXAaHU3MOB OKHUCJICHUS. KJ’[aCCI/Iq)I/IKaLII/Iﬂ n 0CO6CHHOCTI/I ﬂeﬁCTBMH OKCUI'€HAa3.
JInokcureHasbl JBOWHOTO TMAPOKCHUIMPOBAHUS U PACIICIUICHUs] apOMAaTHYECKOTO KOJIbIIa B CBS3M C UX KJIIOYEBOH POJIbIO B
JECTPYKIIMU apOMATUYECKUX MOJUTIOTAaHTOB. [IpuHIMI aercTBrUs MOHOOKcHreHas. [lutoxpom P450 u MeTabonmyeckas
AKTHBAIIUSI IPOMYTareHoOB, MPOKAHIIEPOreHOB OPraHU3MaMH.

Tema 6. OCOBEHHOCTHU S9HEPTETUYECKOI'O METABOJIN3MA ITIPOKAPUOT. ITYTU KATABOJIN3MA
TFEKCO3 YV IIPOKAPUOT. METAHOTEHE3. METAHOTPO®UAA. AIbBTEPHATUBHBIE IITK ITYTU
ACCUMMWJIAIMA ABYXYIJIEPOJHBIX COEJMHEHNU

Crnenmduka 1 pasHooOpaszrue MUKPOOHBIX OOMEHHBIX IporieccoB. OcOOEHHOCTH KaTabOJINYeCKUX U aHaOOIMUECKUX PeakLui y
MHKPOOPTraHU3MOB M3 Pa3JIMUYHBIX (PU3HOJIOr0-TAKCOHOMHYECKUX rpymil. MeraHotpodust. PU3HO0I0THS 1 MUKPOOHOIOTHS
npouecca. I'mukonus. Lk DuTHepa-ynoposa, OKUCIUTENbHBINA eHTO30(h0chaTHBIHA MyTh. LIMKIT TPHKapOOHOBBIX KUCIOT U
[JIMOKCWIATHBIN 1IYHT. AnbrepHatuBHble LITK myTu accummiiaiimm 1ByXyriepoaHbIX COEAUHEHUN (STUIMAIOHUIOBBIA 1
METHUJIACHIAPTATHBIN). YHUKAJbHBIE (DepMEHTHI U KOhaKTOPhl METAaHOT€He3a. BOoCCTaHOBIIEHHE YIJIEKUCIIOTH IIPYU y4aCcTUU
crienuUYecKo e NEPEHOCA NEKTPOHOB Y XEMOJIUTOABTOTPO(HBIX MeTaHOreHOB: CO2-peayKTa3HbId 1
CH3-S-CoM-penykra3Hslii 3TanbilIpeacraBieHns o poiy IPOTOHHOTO FpaJueHTa B 3ToM npouecce. Tpodudeckue
B3aMMOJIEHCTBUS B IIPOLIECCE METAHOTE€HEe3a B ITPUPOHBIX YCIOBHUSX.

Tema 7. OKACJIUTEJIBHBIN CTPECC U TOKCUYHBIE ®OPMBI KHCJIOPOJIA

Hcroynnkm 06pa3oBaHusi YaCTUYHO BOCCTAHOBJIEHHBIX (DOPM KHCIIOPOJa B OOMEHHBIX Ipolieccax. 3HaUeHNe peakiyy,
KaTaJau3upyeMol cynepokcuanucmyTasoi (SOD) ¢ yuerom e€ paznuaHoro nporcxoxaeHus. CrocoOsl 3ayThl MUKPOOHBIX
KJIETOK OT JEWCTBHS TOKCHUHBIX (hopM Kuciiopona. HedepmeHTaTiBHbIE M (PU3NOTIOTHYECKHE CUCTEMBI 3aIUTHL. Brioxumus u
(brznonorus 3aIMUTHBIX CHCTEM.

Tema 8. OCOBEHHOCTU A3OTHOI'O OBMEHA Y PA3JINYHBIX ®U3N0OJIOTO-TAKCOHOMHNYECKHUX
I'PYIIII ITIPOKAPUOT

Boccranosnenue okcrnannoHoB azoTa (NO3-, NO2-) kak nocieioBaTe/IbHbIE STalbl €JUHOTO 3Taa eIUHOTO AbIXaTeJIbHOTO
Mpoliecca WIN KaK OT/eJIbHbIE BADHAHTHI PECIIMPATOPHON AeHuTpuduKanmu. ['eHeTnyeckue qeTepMUHaHThL. OyHKIMK nar-,
nir-, nor- u nos-reHoB. [leanTpudukanys/aMMoHn(UKayst HUTpaTa 1 METabOJIMUECKUI CTaTyC MUK POOPTaHN3MOB.
AJbTEepHATHBHBIA AUCCUMIUISIIMOHHON HUTpaTpeAyKIMH TyTh Bo3BpamieHust N2 B atMocdepy - aHaspoOHOe OKHCIIEHHEe
amMMuaka. Mukpo6uosiorust 1 6uoxumusi rporecca Aszordukcanus. TakcoHoMuYeckoe pasHooOpasue a30T(hUKCaTOPOB.
MornexysIpHBI MEXaHU3M OMOJIOTMUYECKON (PUKCAIUy a30Ta. DBOJIOLHS ITpoliecca a30ThUKCAIN.

Tema 9. BUOJETPAJAIINA KCEHOBNOTNKOB MUKPOOPI'AHN3MAMMU

ITyTi MUKpPOOHOTO KaTaboM3Ma KCEHOOMOTUKOB Pa3IMIYHOTO XUMHUIECKOTO CTpoeHHs. CHHTETHUYECKHE JIAKTAMBI M KX
Jerpajaius MUKpoopranusMamu. buogerpananust ¢pocopoprannuyeckux coequHeHuil. PutuH u ¢puTassl. ApoMaTUuecKue
HUTPO- U aMUHOCOE/IMHEHM S KaK MOTEHMAJTbHO MyTareHHble U KaHIIepOreHHble areHThl. HUTpopeayKiys Kak OCHOBHOM MyTb
TpaHchOpMAIIUK U KaK MEXaHU3M MeTaOOJIMUeCcKON akTUBAIWK. ['aioreHopraHmdeckre CoeIMHEHUS - 3arpsA3HUTEN
MIpUPOIHBIX chep 1 KuBbIX oprann3moB. Tpanchopmarms JAT kak o6bekTa rJ106aIbHOTO 9KOJOTMYECKOT0 MOHUTOPHHTA.
DNMMUHALINAS TaJIOT€HOB.

Tema 10. [IPOIIECCHI 3AIIPOTPAMMUPOBAHHON KJIETOYHOM CMEPTH Y IIPOKAPHOT
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P a3H006pa3He MEXaHNU3MOB BaHpOFpaMMHpOBaHHOfI KJIETOYHOU CMEPTHU Yy IPOKAPUOT, CI)I/I3I/IOJ'[01"I/I‘IBCKOC 3HA4YCHUE ITOI'0
mnpouecca. TpI/IFFCpI)I, AKTUBALMA KOTOPBIX ONIOCPEAYET KJIECTOUYHYIO CMEPTh Y MUKPOOPraHU3MOB. MHorooépame CUCTEM
AO-TIPOTUBOANNE Y TPOKAPUOT, UX IKOJIOTUYECKOE 3HAYCHUE. Yuacrue I1asMu /1 B peryjanun KJIETOYHOU CMEPTHU Y IPOKAPHUOT.

Tema 11. BOJOPO/JHBIE BAKTEPUMN. KEJIEBOBAKTEPUN

TakcOHOMUS BOJOPOTHBIX OaKTepHii, 0COOEHHOCTH UX (DU3HOJIOTUN 1 OMOXMMUH. XapaKTepHCTHKa Mporecca aapoOHOro
OKHCJIEHHUS BOAOPO/Ia Kak (hOpMbI SHEPreTUIeCKOro MeTaboIM3Ma OTAEIbHBIX TPYIIT MPOKAPHOT. MOJIEKYJISIPHBIA MEXaHU3M
OKHCJIEHU S BOJIOpPO/ia BOJOPOJHBIMH OakTepusiMu. [IpakTnyeckoe 3HaueHne. TakcoHOMUS kene300aKkTepril, 0COOEHHOCTH HX
(pvzmonorny ¥ GUOXUMUU.

Tema 12. OCOBEHHOCTHU AHABOJIMYECKHUX ITPOIECCOB Y ITPOKAPUOT

buocunTes IMYPUHOBBIX U MTUPUMUANHOBBLIX HYKJICOTUAOB Y MUKPOOPIraHN3MOB. XapaKTepI/ICTI/IKa MeTa00JIMYECKUX HyTCﬁ,
IMMPpUBOAIIUX K NPEAIICCTBEHHUKAM IIyPpUHOB U NIUPUMHUJINHOB.

OcHOBHbIE ITyTH OMOCHHTE3a IPYIIT AMUHOKHCIIOT y PA3INIHBIX (PU3HOIOr0-OMOXMMIUYECKHUX TPYII MPOKaproT. ['pyrmsl
AMMHOKHCJIOT 10 ITPOUCXOK/ICHUIO OT EVHBIX BEIIECTB-IIPEe/IIIECTBEHHNKOB.

5. IlepeyeHb y4eOHO-METOAUUECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalomMXcs Mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHasi paboTa 00y4JaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE IperoiaBaresisi, Ho 6e3
€ro HernocpeacTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy. CamocTosiTeNibHasl paboTa 00yYaloIMXCs BKIIIOYAET KaK IOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) AUCIMIUIMHB, TAK U MPOPadOTKY TeM (pa3ieioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl 00YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yueOHYI0, HAYYHYIO
Y CIIPABOYHYIO JINTEPATYPY, BHIMOJIHSIOT 3aIaHKsI, HAIIPABJICHHbIC HAa 3aKpEeIUICHUE 3HAHUIA U OTPAOOTKY YMEHUI U HABBIKOB,
TOTOBSITCSI K TEKYIIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.

OpraHu3alysi CaMOCTOSITETIHON padOThl 00y YAIOIIMXCS perilaMeHTHPYETCsl HOPMATHBHBIMH JIOKYMEHTaMHU,
y4eOGHO-METOMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BATEIbHBIMK PECYpPCaMU, BKIIOYASL:

INopsanok opraHU3anuK U OCYIIECTBIEHNs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkcTpaTyphl (YTBEpKIEH IIPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit ®eneparim Nel4-55-996un/15 ot 27 vHosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOTHI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHNi "

VYecraB ¢eaepallbHOro rocyJapcTBEHHOIO aBTOHOMHOTO o0pa3oBaTeIbHOro yupexaenus "Kazanckuil (IIpuBosnkckuii)
enepanbHbIil yHUBEpCHUTET"

[IpaBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOIO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOro 00pazoBanus "Kazanckuii (IIpuBomkckuii) heiepaibHbIA YHUBEPCUTET"

JlokanbHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) dpeaepaabHOro yHUBEpCUTETa

6. ®OH/] OLIEHOYHBIX CPEICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPECTB M0 AUCHUIUIMHE (MOJIYJTI0) BKIIIOYAET OLIEHOYHbIE MaTepHasIbl, HAITPAaBJIEHHBIE Ha TPOBEPKY OCBOECHUS
KOMIIETEeHIIHI, B TOM YHCJIe 3HAHUH, YMEHUI 1 HABBIKOB. POH/I OIIEHOUHBIX CPEICTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTalllH.

B (oHzae o11eHOUHBIX CPEACTB COAEPKUTCS ClleAyoliasi MHpOopMaIus:

- COOTBETCTBHME KOMIIETCHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 AUCLIUILIMHE (MOYJI0);

- KpUTepUU olieHUBaHUs1 c(hOPMUPOBAHHOCTU KOMIIETEHIIUIA;

- MexaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUILTAHE (MOIYJIO);

- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeyPbl OLIEHUBAHUS JIJ1s1 KaXKJI0TO OLIEHOUHOTO CPECTBA;
- KpUTepHH OLIEHUBAHUS [JTs1 KaXXJOT0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLUECHOYHBIX CPEACTB, BKJIIOYada Tpe60BaHI/IH, MPEeAbABIACMBIC K HCﬁCTBHHM o6yqa}omnxc;1, AE€MOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUINHE HaxoauTcs B [Ipunoxkenun 1 K mporpaMme JUCHUILTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEO0X0JUMOM JJIsI 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe TUCITUILIMHBL (MOyJIsl) TIPEoaracT u3y4eHne OCHOBHOM U JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOJKeT OBITh IOCTYITHA 0OYYAIIUMCS B OJHOM U3 JBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEUYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY noroBopos ¢
MIPaBOOOIAJATEISIMU;
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- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaronuecs moyJyanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJIb30BaHUsI HaydHO! OMOIMOTEKON.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOHT
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOTO U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIUIsApa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOIA M OTIOJHUTENIBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUS JUCIAIUIMHBL (MOJLYJIS), HAXOIUTCS
B [Ipunoxenun 2 k paboueii nmporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBIICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTeIAMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

Annals of Microbiology - http://link.springer.com/journal/13213

NCBI - http://www.ncbi.nlm.nih.gov/pubmed/

Kypnan Mukpo6uonorusi. [TonHoTekcToBast Bepeust - http://elibrary.ru/title_about.asp?id=7899

9. MeToaunuyecKne YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHLI (MOXyJIsI)

TenbHas paboTa

Bujg pador MeToauueckne peKoMeH AN

JEKLNH B xopne uTeHus1 JIEKLMI MpernoaBaTesb pacCKa3biBaeT 00 OCHOBHBIX MOHATUSX M TEPMUHOJOTHYECKHUX
0COOEHHOCTSIX MaTepuaja Kypca, a TAKXKe CBA3aHHBIX C HUIM TEOPETHYECKHX M MPAKTUYECKUX MPoOJeM, JaeT
PEKOMEH/IALIUH 110 TIPOBEICHUIO CaMOCTOSTENILHOI pabOTHl M CAMONIOATOTOBKE. JIGKIIMOHHBIHA KypC TIO3BOJIT
CTyZI€HTaM TOJIyIHTh OCHOBHYIO MH(DOPMAIIMIO TI0 JAHHOW TUCIUIUINHE.

npakTrieckue | [IpakTrdeckue 3aHTHS 3aBepIIAIOT U3yUYeHHe HauOoJlee BaKHBIX TeM AUCUMILIMHBL. OHM CITyKat st

3aHATUA 3aKpervieHNs U3y4eHHOr0 MaTepuaa, pa3BUTHs yMEHHUI M HABBIKOB MOATOTOBKHM JIAOOPATOPUiA K
(byHKIIMOHMPOBaHMIO, CO3JAHUIO PETJIAMEHTHPYIOIIEH padoTy J1abopaTopuu JOKYMEHTAIMH, a TAKXKe AJIs
KOHTPOJIS [TPero/iaBaTesieM CTeNeHH! MOAr0TOBJIEHHOCTH 00YYaIoMIMXCs [0 U3y4aeMOH JHUCIUIIMHE

CaMOCTOSI- B xone camocTosITeNbHOM padoThl 00yYaloIIHecs: HPOBOASAT NPOPabOTKY TEOPETUUECKUX MAaTepUasIoB

TIOJIyYeHHBIX HA ayIUTOPHBIX 3aHATUsAX. OOYyJalonMcsl peKOMEHIYeTCsl IOCIe 3aBEpILCHHs] 3aHATHHI B 3TOT Ke
JeHb IPOCMATPUBATD M AHAJIM3UPOBATH TEKCT JIGKLMI U 3aIIMCH C IPAKTUYECKUX 3aHATHH. HekoTopble TeMbl, a
TakkKe HesiCHble BOIPOCH! TPEOYIOT JOIIOJIHUTEIFHOIO CaMOCTOSTEILBHOIO TBOPUYECKOTO MOUCKa. B HEKOTOpBIX
CIlyyasix HesICHbIEe BOIIPOCHI ClieiyeT (PMKCHPOBATh, YTOOBI MOIYYUTh KOHCYJIBTALMIO Y MpernofaBatens. [1pu
MIOZITOTOBKE K CJIEYIOMIEH JIEKIMK OBTOPSATDH MPEABIIYLIYIO C YI€TOM 3HAHHUI U HABBIKOB, MOJIyYeHHBIX B XO/I€
MIPaKTUYECKUX 3aHATHH. ClieqyeT peryJisipHO MOBTOPSTh OCHOBHBIE OHSATHS 1 TEPMHHBI 110 32JaHHOU TeMe JUIs
3(pheKTUBHOI TOATOTOBKH K 3aYeTy.

3a4€T

[Ipoxoaut B TpaAMIIMOHHON (hopMe, KaX bl OMJIET COIEPKUT JIBa BOIIPOCA IO AUCUMIUIMHE U3 CIIMCKA BOIPOCOB
Ha 3a4eT. 3aueT SIBJIAETCs HEOThEMJIEMOH YacThio Y4eOHOTro Tpoliecca U MPU3BaH OLEHUTh, 3aKPEITUTh U
YNOPAJOYUTh 3HAHUS CTY/IEHTA, MOJyYeHHbIE Ha 3aHATUSX U CaMOCTOATeNIbHO. IIpu MoAroToBKe K 3a4eTy
HEOoOXOAMMO ONUPATHCS, PEKIE BCETO, Ha JIEKIMH, a TAK)KEe Ha ICTOYHUKH, KOTOpPbIe pa3Oupainuch Ha
NPaKTUYECKHX 3aHATUSIX B TeueHue ceMecTpa. [lonroroBka BKiIovaer B ce0si: - MpopaboTKy OCHOBHBIX BOITPOCOB
Kypca; - YTeHWe OCHOBHOM ¥ JIOTIOJHUTEIBHON JINTEPATYPHI 110 TEMaM Kypca; - MoA00p IMPUMEPOB U3 MPAKTHKH,
WLTIOCTPUPYIOILMX TEOPETUYECKUII MaTepuan Kypca; CUCTEMAaTU3al|I0 U KOHKPETHU3aLHI0 OCHOBHBIX IOHATUI
JUCLMILIMAHBL; - COCTaBJIEHUE TPUMEPHOTO IJJaHa OTBETA Ha BOMPOCHI.

10. ITepeyenp nH(OPMAMOHHBIX TEXHOJIOTHI, HCHOJb3YeMBIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeILHOr0 Mponecca
N0 JUCIMILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIIPABOYHBIX
cucreM (IIpH HEOOXO0UMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 TUCHUIITIHE
(MOZyJTI0), BKITIOYAS MTepedeHb MPOrpaMMHOr0 0OecieueH!s 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, IPE/ICTABIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0 MO /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
npouecca no JUCIHUAILINHE (MOIYJII0)

MaTepI/IaHI)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaTCHBHOFO nmponecca 1no AMCuuIuinHe (MOIly)'[lO) BKJIIOYAET B ce0s cileaymomue

KOMIIOHCHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

Kommnblotep 1 npuHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynsTUMeaniHAS ayAUTOPHSI.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTHU, 06)161"1310]].[146
BOCIHIpUATHUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHUU JII00Or0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE TS pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsl 00YyUaIoIMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad MH(POPMALMIO BU3YaIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHKE ITPOrPaMMHBIX CPE/ICTB, 00SCIIEUNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB U yMEHHH, (hOPMHUPYEMBbIX
JWCUMIUTMHOM, 32 CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaJIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHe JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadyr MH(GOpMali, OPraHu3aliy Pa3iniHbIX (popm
WHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4alolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYyHIEro u NIpoMeKyTO4YHOI O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTENLHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeKyTOUHOH aTTECTAIUHU 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MUHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee uem Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUST 00yYaIoIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

IIporpamma coctapiieHa B coorBeTcTBUM ¢ TpeOoBanusMu PI'OC BO u yueOHBIM I1aHOM 10 HamnpasieHuo 19.04.01
"BuorexHosorus" u MarucTepckoi nporpamme "CucteMHast GUOTEXHOJIOTHSI M apXUTEKTYpa KUBBIX cUCTEM".

SAEKTPOHHBH
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2. 3BepeB B.B., MeauimHckass MUKpoOUoJiorysi, BUpycoorust u ummyHosorusi. Tom 1. / Tlon pen. B.B. 3epesa, M.H.
Boituenko - M. : I'90TAP-Menua, 2014. - 448 c. - ISBN 978-5-9704-2914-3 - Tekcr : anekTponHbIii // SB5C 'KoHcynpTaHT
crygenTa’ : [caift]. - URL : https://www.studentlibrary.ru/book/ISBN9785970429143.html . - Pexxum gocTtyma : 1o MOJIHCKE.
3. 3eepeBa B.B., MeauliHCKass MUKPOOUOIOT S, BUPYCOIOTUsl U mMMyHoutorusi. B 2 1. Tom 2. : yueGnuk / ITox pen. B.B.
3eepeBa, M.H. Boituernko - M. : T'90TAP-Menua, 2014. - 480 c. - ISBN 978-5-9704-2915-0 - Texkcr : anekrponnsii // DBC
'KoncynbranT crynenra’ : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970429150.html . - Pexxum moctyna :
TIO TTOJITINCKE.

JomoJHuTEIHLHAS IUTEPATYypa:
1. Mannanosa P.T., Mukpo6uosnorus 1 ummyHosorust. [Ipaktukym : yue6. nocodue / P. T. Mannanosa - M. : T9OTAP-Mejua,
2013. - 544 c. - ISBN 978-5-9704-2750-7 - Tekcr : anextpoHHslit // SBC "KoHcynabranT crymenra’ : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970427507.html . - Pesxnm goctyna : o nofmmcke.
2. CesepuH E.C., buoxumus : yuebuuk / [Tox pen. Cerepuna E.C. - 5-e u3n., ucnp. u jgoi. - M. : ['90TAP-Meaua, 2012. - 768
c. - ISBN 978-5-9704-2395-0 - Tekcr : anektponHslii // DBC 'KoncynabtaHT cryaenTa’ : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970423950.html . - Pexum gocTyna : o noArmucke.
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IMporpamma auctruIHb "BrOXMMITYECKIe 1 MUKPOOHOIOTHIECKHEe OCHOBHI OMoTexXHOIornueckux mporeccos”; 19.04.01 "Brorexnomnorus".

Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.0.11 Buoxumuueckue u MUKPOOUONOUHMECKUE OCHOBLL
OUOMEXHON02UHECKUX NPOUECCO8

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue noarorosku:_19.04.01 - buorexHonorus

HpO(l)I/IJ'H; IOATOTOBKM: CricteMHas GUOTEXHOJIOTHA U APXUTEKTYPA JKUBBIX CUCTEM
KBaJ’[I/I(I)I/IKaHI/IH BBIITYCKHUKA: MarucTrp

dopma oOydeHust: 0UHOe
SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Hauana oOyuenusi Mo oOpa3oBatesibHOM nporpamme: 2023

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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