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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy nucuunnnHel paspaboTtan(a)(vn) 3asenyownii kagoenpoit, o.H. (npodpeccop) EstiornH IM.A. (Kadenpa
aHanMTU4YecKomn Xxummm, Xummnyecknin nHctuTyT nm. A.M. Bytneposa), Gennady.Evtugyn@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MNK-3 CnocobeH NPUMEHATb OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX JUCLMMAVH B
npodbeccnoHanbHoM OesTenbHOCTH

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

3HaTb OCHOBHbIE MPUHLNNBI PYHKLIMOHMPOBAHUS 6I/IOCGHCOpOB Ha OCHOBE pPa3/INYHbIX 61ONOrMYECcKunx Monekyn um
MUKPOOPraHM3mMoB 1 noaoxonbl K UX KOHCTPYNPOBaHUIO N NCMNONb30BAHUIO B PA3/TUYHbIX obnactsx Haykn N TEXHUKWA;

JonxeH ymeTb:

YMeTb CaMOCTOATENbHO CTaBUTbL 334241 MO CO3OaHUI0 UMK npakTnyeckomy npmnMeHeHuto 6I/IOC€HCOpOB Onsa peweHuns
KOHKPEeTHbIX aHalIMTU4eCKnx 3anay

JonxeH Bnanetb:

BrnaneTb HaBbikamm nnaHNpPOBaHMSA NCCnenoBaHUM rNo Co3aaHnio 6VIOCGHCODOB ONsa pelweHnsa KOHKPEeTHbIX
aHannTn4yeckmnx 3agayd

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
rOTOBHOCTb BlaaeTb OCHOBaMuy Teopun prH,D,aMeHTaﬂbeIX pa3nenos XxmMnn,

CNOCOBHOCTb NMPUMEHSTb OCHOBHbIE 3aKOHbI XMW NMPY 06CYXAEHUN NONYYEHHbIX PE3YNbTATOB, B TOM HY/CHE C
NMPUBNEYEHNEM NHEDOPMALIMOHHbBIX 623 AaHHbIX

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAodeHa B pasgen "61.8.10B.03.03 OucumnamHel (Mogynm)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHo nporpammbl 04.03.01 "Xumus (Puaunyeckas xumms)" n 0THOCUTCS K AMCLMNANHAM
no Bulbopy.

OcsauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. O6bem gucuunanHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyualomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eaMHMUL(bI) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 37 yaca(oB), B TOM 4ncne nekuun - 36 4yaca(oB), npakTuyeckume 3aHstus - 0 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOSb CAMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositennHas pabota - 35 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMNANHBI: 3a4eT B 5 cemecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONM4YecTBa akageMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,

Paspnenbl oucuuniavHbl / X TPYyAOEMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHole
Jlekumn 3aHATUSA paboTbl

Tewma 1. BeegeHue. VicTopus
1. |pasBmTna 6GMOCEHCOPOB. 5 2 0 0 1
BuoceHcopsl B Poccuu.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 2. OcobeHHOoCTH
2. |[MOnekynsapHOro pacnos3HaBaHus ¢ 5 2 0 0 2
y4actuem 6uomonekyn

Tema 3. Xapaktepuctuka
3 610NOrM4YEeCKX KOMMOHEHTOB 5 5 0 0 5
" |6uoceHcopoB. benkn n hepMeHTHbI.
OCHOBbI (PEPMEHTATNBHON KUHETUKM

Tema 4. NHrnbuposaHne oepMeHTOB.
4. KnHeTtnyecknin aHanma 5 2 0 0 2

Tema 5. AHTMTENA N @HTUrEHbI.
5. [MIMMyHHbIE peakunn. IHTepakTuBHbIi 5 2 0 0 2
onpoc.

Tema 6. OCHOBbI UMMYHOXUMNYECKOTO
6. y 5 2 0 0 2
aHanuaa

Tema 7. OHK v cuHTeTnyeckne 5 5 0 0 5
ONIUrOHYKNeoTUObl (anTamepsbl).

Tema 8. KneTtkun 1 cybkneTouHble
8. 3NEMEHThI. 5 2 0 0 2

Tema 9. Konnoksuym "buonoruyeckume
9. [oCHOBbI PYHKLIMOHNPOBAHUSA 5 2 0 0 2
6ruoceHcopoB”

Tema 10. Co3pnaHue 6MOCEHCOPOB:
10.[uMMobBMnn3aumns ruonornyeckoro 5 2 0 0 2
KOMTMOHEHTA.

Tema 11. Teopus
PYHKLIMOHNPOBaHNSA (epPMEHTHOro
ceHcopa (Ha npumepe rnoKo3HOro
11.[anekTpona). KomnbiotepHas 5 2 0 0 2
CUMynAaLMS PYHKLUMOHNPOBAHWS
MOTEHLMOMETPUYECKoro bruoceHcopa.

Tema 12. ONTMMM3aUnNs KOHCTPYKLIM
12 6roceHcopa ans peleHns 5 5 0 0 5
KOHKPETHbIX aHannTU4eckmx 3aaav.

Tema 13. MpumMeHeHne GroceHcopoB

13.|B MeOouumnHe (Kpyrnblid cTon - case 5 2 0 0 2
study).
Tema 14. MpumeHeHne BuoceHcopoB
14. B 3Konornu. MIHTepakTmBHbI onpoc 5 2 0 0 2
15 Tema 15. MpumMeHeHue GroceHcopoB 5 > 0 0 >

‘[B BrioTexHonoruw.
Tema 16. BrioceHcopb! 1

16.|HaHOTEXHONOrMK (KPYrAbl CTON - 5 2 0 0 2
case study)
Tema 17. BuoceHcopsbl B nuwweBsom

17. NPOMbILAEHHOCTK 5 2 0 0 2

Tema 18. NepcnekTvBbl pa3smTnA
6roceHcopoB. Kommepuunanusauums
18.|uccnenoBaHwnii B obnactu 5 2 0 0 2
610CEHCOPOB (KPYrNbliA CTON C
yyacTneM Beaylmx CneunanncTos).

Ntoro 36 0 0 35

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)
Tema 1. BeepeHue. Uctopus passutus 6uoceHcopoB. BuoceHcopbl B Poccum.
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1. BeeneHue. ctopus passutus broceHcopoB. BruoceHcopsl B Poccun. MoHaTus "éuoceHcop” n "6noceHcopHoe
ycTpoicTBo" OCHOBHbIE YCNOBUS pa3BuTMs brioceHcopukm. Yenexu buotexHonorun. KucnopoaHsliii anektpon Knapka.
MepBble paboThl 1 Hay4YHble LIEHTPLI, paboTarowme B naHHoin obnactn B CCCP. Kpatkas xapakTtepuctuka
nccnenosaHui, nposoaumblx B 1991-2000 rr.

Tema 2. Oco6eHHOCTU MONIEKYNISIPHOrO pacno3HaBaHUs ¢ yyacTuem 6uomonexkyn

2. OCOBEHHOCTY MONEKY/SIPHOTO pacno3HaBaHus ¢ ydactuem 6riomonekyn. MonekynsipHoe 1 6uoxmmmnyeckoe
pacnoaHaBaHue. AdgrHHOCTb. OCOBEHHOCTM BUOXMMUYECKOTO Pacno3HaBaHNs Ha NpUMepe PepMeHTaTBHbIX 1
WUMMYHHbIX peakuuii. LieHTpbl cBa3biBaHusi, CTepuyeckne, anekTpocTatnieckme u cneumduyeckne B3anMoaencTemns kak
ocHoBa pacno3HaeaHmsl. CneumgmnyHOCTb U CeNeKTUBHOCTb, 3DGIEKTUBHOCTbL PACMo3HaBaHNs U YyBCTBUTENBHOCTb
onpegnenexusi. BuomumeTrka.

Tema 3. XapakTepuctuka 6Monornyeckux KOMNOHeHToB 6uoceHcopoB. Benku n doepmeHTbl. OCHOBbI
cdoepMeHTaTUBHON KUHETUKM

3. Xapaktepuctuka b1onornyeckmx KOMNoHeHToB BuoceHcopoB. benku n goepmeHTbl. OCHOBbI DEPMEHTATUBHON
knHeTnkn. CTpoeHue 6enkos. MepBMyHas, BTOPUYHAS, TPETUYHAS 1 YETBEPTUYHAS CTPYKTYPLI Benkos. dubpunnspHble
6enkn. AMVHOKMNCNOTHBIN cocTas BenkoB. DyHKUUM BENKOB: KaTtanMTmyeckas, onopHas, CTPoOMTENbHAS, TPAHCNOPTHAS.
depmeHTbl. Teopms nHOYLMPOBAHHOIO COOTBETCTBUS U KOMMNIEMEHTAPHOI0 B3auMOOENCTBUSA. AKTUBHBIA 1
annocTepuyeckun LeHTpbl doepMeHTa.

Tema 4. UHrnbnposaHue chepmeHToB. KuHeTMYECKMI aHanms3

4. NHrnbuposaHne dpepmeHToB. KnHeTnueckuii aHanma. KnHetuka Muxasnuca-MeHTeH. Cnocobbl
onpeneneHNsKUHETUYECKMX NapamMeTpoB oepMeHToB. OCHOBbBI KUHETUYECKOrO aHanm3a uHrmbutopos. Beibop
KOHLeHTpaumuu uHrnbutopa u cybctpata ans obpatmMoro MHrMbrpoBaHus B 3aBUCMMOCTI OT MEXaHN3Ma peaLini.
BnvsiHne nmmobunmsauum dpepmMeHTa Ha KUHETUKY MHIMOMPOBAHUS.

Tema 5. AHTUTENna u aHTUreHbl. UMmyHHble peakuuwn. HTepakTUBHbIA ONpoc.

5. AHTUTENa 1 aHTUreHbl. VIMMyHHble peakumun. VIHTepakTuBHbIA onpoc. VIMMyHHasi cuctema 1 UMMYHHbIA OTKIUK
yenoseka. MIHnummnpoBaHue obpasoBaHns aHTuTen. MoHo- 1 NONWKNOHANbHbIE aHTMTeNa. MoHATME aHTUreHHOW
[eTepMnHaHTbl. [[anTeHbl, KOHbIOrauus ranTeHoB 1 NofyYeHne cneungnyHbIX aHTUTen Ha ranteHsl. OnpegenexHve
KWHETNYECKMX NapaMeTpoB B3aMMOOEACTBUS aHTUIeH-aHTUTEeNo. XapakTepucTnka adodUHHOCTM UMMYHHbIX
B3aMMOLENCTBUIA C MOMOLLbIO KNHETUYECKOr0 aHanmsa.

Tema 6. OCHOBbl UMMYHOXVUMMYECKOrO aHaNu3a

6. OCHOBbI MMMYyHOXUMUYECKOTO aHanm3aa. Obwre noaxoapl K pernctTpaumnm NMMyHHbIX B3aumonencTemin. MeTtka u
uHoukatop B3aumoneincTems. TpeboBaHus, NpeabssnsemMble K MeTkam. Cnocobbl BBEOEHNSI METKU B COCTaB aHTUTEN.
Obwas xapakTepucTuka MeTo4oB MMMyHOaHann3a. FOMoreHHble 1 reTeporeHHble MeTodbl. MeTonbl ocaxaeHus.
NMmyHOGEepMEHTHBIN aHanus. MprMepbl pasnuyHbIX NOAX0L0B K ONPENENEHUO aHTUTEHOB 1 @HTUTEN: KOHKYPEHTHbIN
VMMYHOQHann3, KOCBEHHbI KOHKYPEHTHbIA aHaNN3 ranTeHOB, CIHABMYEBbIE CXEMbI. [[OMOreHHbI UMMyHOAHANN3 Ha
npuMepe cpryopecLEHTHOrO NONAPU3aLMOHHOr0 UMMyHoaHanm3a. CxemMa aHanmsaTopa v npupoaa Ucnonb3yemblx
MeTok. bespeareHTHble U 0AHOCTAAMHBIE METOAB! UMMYyHOAHANN3a.

Tema 7. AHK un cuHTeTMYECKNE ONUrOHYK/IeoTUAbI (anTamepbl).

7. OHK n cuHTeTnyeckme onuroHykneotmabl (antamepsl). CtpoeHne OHK. MNpupoga KoMnneMeHTapHbIX
B3aumModencTeuii ¢ yd4actuem Hykneotungos JHK. Cnvpans YoTtcoHa-Kpuka, nnaamngHas OHK, cynepcnvpann3osaHHas
OHK. OeHatypaums un geHatypuposaHHas JHK. Cnocobbl BolaeneHns OHK v onuroHykneotuaos ua 61uonornyeckoro
matepwana. lNonnmepasHas uenHas peakums. O npobneme pacwmdposku reHoma yenoseka. JHK-3oHa u JHK-ceHcop.
AnTamepsbl Kak MICKYCCTBEHHbIE aHTUTena. TexHonorus nonyy4eHuns antamepos (SELEX). AntaceHcopbl

Tema 8. Knetku u cyb6KnetouHble 3/IeMeHThbI.
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8. KneTku n cybknetouHble anemeHTbl. OCOBEHHOCTM CTPOEHUS KNETOYHOM MeMbpaHbl. KOMNapTMEHThI KNeTKu.
OCHOBHbIE 3HepreTn4eckne LKIbl OAHOKNETO4HbIX OPraHN3MOB B YCOBUSX a3poBHOro 1 aHaspobHoro Metabonunama.
[pixaHve KneTku Kak OCHOBHOM NapaMeTp pecnmpaTtopHoro Tecta. ButanbHele kpacutenu n aHanus ATO.
OpixatenbHas Lenb rnepeHoca 3apsaa. dNeKTPOXUMNYECKUE METOAbI KOHTPONS KNETOYHOM akTMBHOCTY. BkntoyeHne
opraHenn B COCTaB CUHTETUYECKUX BUOYYBCTBUTENbHBIX CNoeB. MUToxoHapranbHble ceHcopbl. PoTocucTems | n Il B
cocTaBe 6MOCEHCOPOB 415t ONpeneneHns repbrLmnLoB.

Tema 9. Konnokeuym "Buonoruyeckue ocHoBbl (pyHKLLUOHUPOBaHUA 6GUOCEHCOPOB"

9. KoHTponbHas pabota "buonormyeckme ocHoBbl (OYHKLMOHUPOBaHNS BMOCEHCOPOoB": Npupoaa 1 0cobeHHOCTU
OYHKLUMOHNPOBAHMS aMUHOKMUCNOT, 6ENKOB, NMMNWOO0B, aHTUTEN N HYKNEUHOBBIX KUCNOT. MNpOoCTpaHCTBEHHAS CTPyKTypa n
6uoxMMmYeckmne oyHKLMN aHTUTEN U HYKNENHOBBIX KNCNOT. CUHTETUYECKNE aHaNor aHTUTEN U HYKNENHOBBIX
KMCnoT(antamepsbl, HAHOTENA).

Tema 10. Co3paHue 6MOCEHCOPOB: UMMOOUIN3aLMs GUONOrMYecKoro KOMMOHEHTa.

10. CospgaHue 6uoceHcopoB: MMMoBMnn3aumst 6ronornyeckoro KoMnoHeHTa. Knaccudprkauus nmmobunmusaumm
(donaunyeckasi, agpcpuHHas, koBaneHTHas). TpeboBaHusl K NPOTOKONMY MMMOBUNM3auun. CpaBHUTENbHAS XapakTepucTrka.
Oco6eHHOCTU 30Mb-TefNb TEXHONOMUM UMMOBUNN3aUMN, BKIIOYEHWUS B reny NoNnMepa, B pacTyLyto NAeHKy nonuMepa npu
anekTpononumepuaauun. PeareHTol ons adpguHHo nonnmepraaumnn. KoHkaHasanuH, aBuanH (CTpenTtaBuamH)-
6V0TUHOBOE CBS3bIBaHME. BUgYHKLMOHANbHBIE peareHTbl s KOBaNeHTHOM nMmobunuaaumnn. IyTapoBblii anbaerng,
kapboanMmngHas cluMBka.

Tema 11. Teopus pyHKLMOHMpPOBaHUS hepMeHTHOro ceHcopa (Ha npumepe rMIKO3HOro 3neKTpoaa).
KomnbloTepHasi cumynsiums oyHKLMOHMPOBaHUS NOTEHLMOMETPUUECKOro 6uoceHcopa.

11. Teopmsi PyHKLIMOHMPOBaHNS (DEPMEHTHOIO CEHCOpa (Ha NpUMepe rMiokKo3HOro anekTpona). MoHsTue pexnma
dpyHKUMOHMpOoBaHWsi 6uoceHcopa. MNMpodounm KoHUeHTpauuii cybetparta v npoaykTa hepMeHTaTUBHOM peakumuy B
NPUaneKTPOLHOM Cnoe. 3 NOKONEHNsI PEPMEHTHBIX CEHCOPOB Ha OCHOBE OKcuaopenykTas. [psiMoit nepeHoC aNekTpoHa,
MeauaTopHble peakuumn, onpegeneHve cybctpata/npoaykta (oepMeHTaTUBHOM peakumn. JJocTOMHCTBA M HEeAOCTaTKM
noaxonoB. Oco6eHHOCTU NOTEHLIMOMETPUYECKOV PErMCTPaLMN (hepMEHTATNBHOM akTUBHOCTU. KoMnbloTepHas
CUMYNSILMS PYHKLIMOHMPOBaHMS MOTEHUMOMETprYeckoro GuoceHcopa.

Tema 12. ONTMMMU3aUUNS KOHCTPYKLUKM BUOceHcopa Ans pelleHUsi KOHKPEeTHbIX aHaIMTUYeCKUX 3aaau.

12. ONTMMU3auMsa KOHCTPYKLUK BUOCEeHCopa ANs PELEHUS KOHKPETHbBIX aHanMTMyeckux 3agad. Kunetunyeckui
NANPEY3NOHHBIA PEXMMbI PYHKLIMOHMPOBaHNS B1oceHCopoB. OLEHKa COOTHOLWEHWS CKOPOCTU TPAHCMOPTHBIX CTanui
ngpepmeHTaTMBHOro npouecca. VIHTeHcudprkaumns nepeHoca peareHToB K NOBEPXHOCTU CeHcopa.
BapbrpoBaHNETONIWMHbI PEAKLMOHHOIO CNOSt U KOHLEHTpauumn doepMeHTa. KackagHble peakuum Kak cnocod CHXeHus
BINAHNAONAPY3NOHHBIX CTAAMNIA.

Tema 13. MpumeHeHne 6uoceHCOPOB B MeAULMHe (KPYrnbii cTon - case study).

13. MNpumMeHeHne 6MoceHCcopoB B MeauUmMHe (Kpyrnblii cTon - case study). MniokomeTpbl. Crnocobbl n3MepeHns curHana
OKWUCNEHNS FMOKO3bl C MOMOLLbIO aMrnepoMeTpudecknx broceHcopos. HenHBasnBHbIE CEHCOPbI, CBSI3b COOEPXaHUs!
rMOKO3bl B KPOBW U MOTOBbLIX BblaeneHusx. Jpyrue doepMeHTHbIe CeHcopbl B BrioMeamumnHe: onpeneneHne nakrara,
XONecTepuHa, MOYeBOI KMCNOTbl, MoYeBUHbI. [JHK-OonarHoctmka 3aboneBaHuin, CBS3aHHbIX C NAaTOreHHbIMU
MUKpOOpraHuaMam. VIMMyHoCeHCOopbI ANsl OMarHOCTUKU ayTOMMMYHHbIX 3aboneBaHuii.

Tema 14. NMpumeHeHne 6MoceHCOPOB B 3KONOrUU. UHTepakTUBHBINA OMpPOC

14. NpumMeHeHne brnoceHcopoB B akonorun. CybcTpaThl (OepPMEHTOB - 3arpsa3HUTENN OKpyXatowei cpenbl. Mpumepsbl
peanuaauum cybcTpaTHbIX CEHCOPOB Ha CEPOBOLOPOA, OKCUIbI a30Ta, CyNnbgUTbl, (hOCOopopraHMyecKmne necTmumnabl.
NHrnbutopHble 6roceHcopbl. OnpeneneHme NecTULMAOB aHTUXONMHICTEPA3HOMO AEACTBUS, 3aMELEHHBIX (DEHONOB,
TSXenblx MeTannos. MNpobnemMa HeaoCTaTOYHOW CENEKTUBHOCTM onpeaeneHms nHrmbntopos. KoHuenums aTanoHHoro
TOKCWKaHTa. bruoceHcopbl ons onpegeneHus cymmapHon TokenyHocTv - IHK-nospexgarowme aktopsl,
AHTMXONMHACTEPA3HAs akTUBHOCTb, CyMMa Tsxenbix Metannos. BINTK-ceHcopbl.

Tema 15. NMpumeHeHne 6MOCEHCOPOB B 6MOTEXHONOMUMN.

15. MpumeHeHue BroceHcopoB B BuoTtexHonoruv. OnpeneneHne NPoayKToB MUKPOOUONOrMYeCcKom
NPOMbIWNEeHHOCTU.[TeHNUMNNKUH, 3TaHON, Kpaxman, caxapa, BUTaMuHbl. KOHTPonb MUKPOBMONOrMieckmx peakTopos.
Paznuuns sTpeboBaHmsx K 6uoceHcopam 61MoMeanLIMHCKOro 1 BUOTEXHONOMrMYEecKoro HasHauyeHusl. PepMeHTHble U1
MUKpOBMonornyeckne ceHcopbl B BMOTEXHONOMNN.

Tema 16. BuoceHcopbl U HaHOTEXHONOrUKU (KPYrnbin cTon - case study)
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16. BuoceHcopbl 1 HaHOTEXHONOrMK (KPYrnbi CTON - case study). HaHoMatepuanbl, UCNonb3yeMble B COCTaBe
6r1oceHCopOoB. YrnepoaHbie HAHOTPYOKU, NX XapaKTEPUCTMKA 1 SNeKTpoKaTanuTMieckme ceoincTea. MNonyyeHue un
NpPUMeHeHne HaHoYacTuL, MeTannos. HaHOCTPYKTYpUpoBaHHbIE NIEHKU C BKIIOYEHUEM OKCUO0B METannos v
HepacTBOPMMbIX MELMATOPOB 3NEKTPOHHOrO nepeHoca. MuHmatiopmaaums buoceHcopos. OcobeHHOCTH
PYHKLMOHMPOBaHNS HAHOBMOCEHCOPOB.

Tema 17. BnoceHcopbl B NULL,EBOW MPOMbILLIIEHHOCTU

17. BroceHcopbl B NULLEBON NPOoMbIWneHHOCTU. KOHTPO/b kayecTsa NpoaykToB NUTAHMS MO OCHOBHbLIM BrioMapkepam.
OnpepneneHre BUTAaMUHOB, aHTUOKCUOAHTHON EMKOCTM C MOMOLLbi0 BOCEHCOPOB HA OCHOBE KCAHTUHOKCUAA3b! 1

IO HK-ceHcopos. MNpobnema yyeta BNUSHWS Matpuubl. [MpriMepbl NCNonb30BaHns BOCEHCOPOB ANs PeleHs
crneumanbHbIX 3a4a4: CTapeHne NPoaykTOB NUTaHNS, OLeHKa BO3pacTa BMHA W KPenKuxX CIIMPTHbBIX HAMWTKOB,
hanbcudprkaums npooyktos nutaHus. MoHatue 6uokopa (bar code) ons noeHTUOMKaLMM NPOLYKTOB MUTAHUS.
Mpobnema MMMO.

Tema 18. NMepcnekTuBbl pa3sutus 6moceHcopoB. KomMepuuanmsauus uccnenosaHun B o6nactm 6moceHcopoB
(Kpyrnbia cTON € yyacTueM BeOyLUUX CreumnanucTos).

18. MepcnekTuBbl passutus 6uoceHcopos. Kommepumanmaauns uccnenosaHuin B 06nact GoceHcopoB (Kpyrhblid cTon

C y4acTveMm Benywux creumanmctos). OcobeHHOCTM NpobneMbl KOMMEPLMANM3aLUM HayYHbIX Pe3yNbTaToB

NMPUMEHNTENbHO K BroceHcopaMm. Success story - rMIoKOMeTPbl Kak NpUMEP KOMMEpLMannsaumm paspaboTki BbICLIEN

wkonbl. TpeboBaHus, NpeLbsBAsEMblE K BUOCEHCOPAM C TOYKM 3PEHUS UX MOCNEnyOWen KOMMePLManM3aLuu.

6CTaH,uapT|/|3aLu/|s| 6rionornyeckoro Matepuana u curHana ceHcopos. [Npobnema orpaHUYEHHOro BPEMEHU XU3H
noceHcopa.

5. MepeyeHb yue6HO-MeTOAMUYECKOr0 0O6ecneyeHus jisi caMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0byHarolLyxcs BoIMOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMoCTosTeNbHYt0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMMNAUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecs: YuTaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTUpyeTcs HopMaTUBHLIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU pecypcamu, BKIoYas:

Mopsnok opraHM3aummn 1 ocyLecTBAEHNS 06pa3oBaTeNnbHON AeATENbHOCTH N0 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmMam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKT1BM3aLUMM CaMoCTOATENBHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEaEeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHbili yHMBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (MpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CpeacTB Mo AUCUUNIUHe (MOLYNI0)

DOoHLO OLEHOYHbIX cpencTs no gucuunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUWA, B TOM YMCIEe 3HAHWN, yMeHI/II7I M HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUueHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHO4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cnenytolas uHpopmaums:
- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTataM 0By4eHus o SUCLUMNIMHE (MOLynio);
- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;
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- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUMNIVHE (MOZYNIO);
- onucaHve nopsiaka NPUMEHeHUs 1 Npoueaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 0eCTBUSM 0ByHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaM, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUMNMUHBI (MOAyNst)
OcBoeHMe aucuMnnnHbI (MOoyNs) npeanonaraeT U3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1eKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NMPaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHble U3AaHNS AOCTYMHbI OMCTaHUMOHHO M3 NtoBoI TOYKM Npv BBELEHMM 0OYYatoLLMMCst CBOEro fIorMHa 1 napons
OT Nn4Horo kabnHeTa B cucTeme "OnNeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NevaTHbIX N3aaHun GubnnMoTeYHbIin
ooHA AoKeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obyyatowerocs U3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON y4eBbHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMMNHBI (MOSYNS),
HaxoguTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNNHBI (MOOYS)

BuontoMuHecLieHTHblE TexHoNorum - http://biolum.sfu-kras.ru

BroceHcopsbl B KazaHckoM yHuBepcutete - chem.kpfu.ru

NabopaTtopuns 61UoNornyecknux MMKPoYMnos - http://www.biochip.ru/
HaHoTexHonorum n HaHomatepuansi - http://www.microsystems.ru/files/publ/601.htm
Hay4Ho-06pa3oBaTtenbHblit LeHTP No HaHoTexHonorusm MIY - http://nano.msu.ru/

9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXCcsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nexkummn Mepen noceleHeM NeKLMN PEKOMEHOYETCS NPELBAPUTENBHO 03HAKOMUTLCS C MaTEpUanoMm fno ee
Tematvke, yaenssi o0coboe BHUMaHNE TEPMUHOMNOTMN U CBSI3W C paHee PacCMOTPEHHBIMY TEMaMU B
pamkax kypca. MNpu HeobxoaMMocTy creayeT NPOCMOTPeThb yHebHble MaTepuasbl o 6a30BbIM
OVCLMNAMHAM, eCN OHW MPUBNEKAOTCS Npy 06CYXAEeHNM HOBOro Matepuana Ha nekuum
(6rononumMepbl, BUOXUMUS METABONNYECKNX MPOLIECCOB, OCHOBbLI MHCTPYMEHTa/IbHbIX METOLOB
aHanusa). [Mocne nekuun pekoMeHAayeTCst MPOCMOTPETb KOHCMEKT, OTMeYasi MaTtepuan 1 BOnpochl,
Bbl3BaBLUME 3aTPYAHEHMWs! 4ns NoHMMaHus. Ecnn camocTosiTeNbHO B NEKUMOHHOM MaTepuane
pasobpatbcs He yaanoch, cnefyeT YeTKO CpopMynmMpoBaTb BONPOCH 1 06paTuTbes 3a
PasbSCHEHUSIMM K NPenofaBatestio Ha KOHCynbTaumm nan bnnxariwei nekumun. Takxe Heobxoamnmo
KOHTPONMpPOBATL YCBOEHMWE NPOLEHHOrO MaTeprana no KOHTPO/bHLIM BOMPOCaM K IEKLIMSIM.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosl- | CamocTosiTenbHas paboTa npy U3y4eHnn OUCUUMH BKIKOYAET YTEHNE CTyAeHTaMu

TenbHasi PEeKOMEHA0BAHHOM NMTEPaTypbl 1 YCBOEHWE TEOPETUYECKOro Matepuana JUCLMMIMHBI; 3HAKOMCTBO C

pabota NHTepHeT-MCTOYHMKaMK; NOAFOTOBKY K pasfMyHbiM qoopMamM KOHTPONS (TeCTbl, KOHTPO/bHbIE paboThl,
KONNOKBWYMbI); MOAFOTOBKY U HanucaHue pedpepartos; BeIMOMHEHNE KOHTPOMbHBIX paboT; NoAroTOBKY
OTBETOB Ha BOMPOCHI MO PasfnyYHbIM TEMaM AVCLUMNNHBI B TOM NOCNeA0BATENbHOCTY, B KAKOW OHM
npencTasneHsl. [naHMpoBaHne BpeMeHu, HeoBX0AMMOro Ha N3yYeHMe ANCLIMMIINH, CTYAEeHTaM Niydie
BCEro OCYLLECTBNATb BECb CEMECTP, NpeaycMaTpuBasi Mpu 3TOM perynsipHoe NoBTOPEHVE Matepuana.
Matepuan, 3aKOHCMNEKTMPOBAHHbBIA HAa NEKLUSX, HeOBX0AMMO perynsipHo npopabatbiBaThb 1
LOMOJHSTE CBEAEHUAMU U3 OPYTUX UCTOYHWUKOB NMTEPATYPbl, NPEeACTABNEHHbIX HE TOMbKO B
nporpamme OUCUMMINUHBI, HO 1 B MEPUOANYECKNX N3aaHusx. MNpu naydeHnn SUCUMNIHLI cHavana
HEeoHX0LMMO MO Kax ol TEMe MPOoYUTaTh PEKOMEHLO0BAHHYIO TUTEPATYPY U COCTaBUTL KPaTKui
KOHCMEKT OCHOBHbIX MOSOXEHWIA, TEPMUHOB, CBEAEHUA, TPEOYOWMNX 3aNOMUHAHNUS 1 SIBNSIIOLMUXCS]
OCHOBOMONaratowWwmMy B 3Tl TEME AN OCBOEHWS MOCNEayoLWmX
TeM Kypca. [Insi pacwmpeHns 3HaHus no AUCLMNIMHE PEKOMEHOYETCS UCMONb30BaTh
NHTepHeT-pecypchl; NPOBOANTL MOVCKM B Pa3NnYHbIX CUCTEMAX U UCMONb30BaTh Matepuarnbl CanTos,
peKoMeHA0BaHHbIX NpernoaasateneM. [Mpu NoarotToske K KOHTPObHON paboTe HeobxoaMMo
MpoYMTaTh COOTBETCTBYIOWME CTPAHNLbI OCHOBHOIO y4ebHrKa. XXenatenbHo Takxe 4TeHne
LOMOfHUTENbHOM NuTepaTtypsbl. MNpy HaNUcaHUM KOHTPONbHON paboTel OTBET cneayeT
NNOCTPUPOBATL CXEMaMU.
Mpw BBINOMHEHNW camMocToATENbHON paboThl MO HanMcaHuo pedpepara CTyaeHTY HeobX04MMO:
npoYMTaTh TEOPETUHECKUI MaTepran B pEKOMEHO0BaHHON nTepaTtype, NeproanYeckux n3naHusx,
Ha VIHTepHeT-caiTax; TBopyeckn nepepaboTtaTb M3y4eHHbIn MaTepvan 1 NpeacTaBuTb €ro Ans ot4eta
B hopMe pedpepaTta, NpounIlCTPUPOBaB CXeMamm, guarpaMmami, ooTorpadousaMmn U pucyHKamu.

3ayet MoprotoBka K 3a4eTy BKNOYAET U3YHEHWE KOHCMEKTOB NEKLUIA 1 BCTIOMOraTebHbIX MaTEPUANOB,
npeLocTaBAsieMbIX NpenofasaTteneM (NpeseHTaumny Nekunii, CCbiiikn Ha VIHTepHeT-pecypcsl,
pekomeHayemas nutepartypa). [ocne uayyeHns nekumin Heobxoamnmo npopabortatb Hanbonee
CNOXHbIE U MI0X0 YCBOEHHbIE BOMPOCHI C NMOMOLLbIO OCHOBHOW U LOMOMHUTENBHOMN Y4eBHO
nuTepaTtypbl, PEKOMEHAOBAHHON K Kypcy. Npun oueHke ypoBHs TpeboBaHwWii npenonasaTtens cnegyet
PYKOBOLCTBOBATLCS PE3YNbTaTaMy OLEHKN KOHTPONbHOM paboThl U YCTHLIX ONPOCOB.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYILECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrimnHe (MO,IJ,yﬂI'O)

MatepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHWst onsi CaMOCTOSATENbHOM PaboThl 0BYYAWUXCS, YKOMMNIEKTOBAHHbIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpely KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboTbl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBO BEpPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepu AaHHbIX Unn CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IOC BO n yyebHbiM nnaHom no HanpasneHuto 04.03.01
"Xvmus" n npocomnio NoaroTosku "®dusnyeckas xmmmsa".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

£1.B./1B.03.03 buoceHcopbi B MeanLmnHe, SKoA0rm u
buoTexHonornm

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodhunb noarotosku: duanyeckas xmMmms

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. EBTioruH, I. A. MNpobnembl 6e3onacHocTy cpenbl 0buTaHus Yenoseka / I'. A. EBTiorun, I'. K. ByoHukos, E. E. CTolikoBa
; KazaH. roc. yH-T, Xum. un-1 um. A. M. Bytnepoga .- (KasaHb : HayuHast 6ubnmoTteka KaszaHckoro dpefepanbHoro
yHmBepcuTeTa, 2014) 4. 1: BesonacHocTb xunnuwa. - KazaHb: KasaHckun yHnesepcutet, 2007. - 51 ¢. - Tekcr :
SNeKTPOHHbIA. - URL:

http://libweb.kpfu.ru/ebooks/publicat/0-767051.pdf (aata obpaleHuns: 17.03.2020). - Pexxum focTyna: OTKpbITbIN.

2. EBTioruH, I'. A. Npobnembl 6e3onacHocTy cpenbl obutaHus yenoseka / . A. EeTioruH, . K. BynHukos, E. E. CToiikoBa
; KasaH. roc. yH-1, Xum. nH-T uM. A. M. Bytneposa .- (KasaHb : HayuHas 6ubnmoteka KaszaHckoro goenepanbHoro
yHmBepcuTeTa, 2014) 4. 2: BesonacHoOCTb NpoaykToB NuTaHus. - KasaHbe: KasaHcknii ynusepcuteTt, 2007. - 62 c. -
TekcT : anekTpoHHbIn. - URL:

http://libweb.kpfu.ru/ebooks/publicat/0-767581.pdf (aata obpaleHuns: 17.03.2020). - Pexxum focTyna: OTKpbITbIN.

3. Xumnyeckas 6€30nacHOCTb M MOHUTOPUWHE XMUBbIX CUCTEM Ha NpuHLMNax buomMmmeTuku : yuebHoe nocobue / I'.K.
BynHwukos, C.HO. MapmoHos, 3.11. MensHuesa, .A. EBTioruH. - Mockea: UH®PA-M, 2019. - 320 c. - (Bbicwee
obpasoBaHue: bakanaspuar). - ISBN 978-5-16-005749-1 . - TekcT : anekTpoHHblid. - URL:
https://znanium.com/catalog/product/1031328

(nata obpatweHus: 17.03.2020). - Pexxum gocTtyna: no noanmcke.

JononHutenbHasa nuteparypa:

1. EBTtoruH, ".A. OcHoBbl BroceHcopviku: y4ebHoe nocobue / I'. A. EsTiorun, I. K. ByaHukos, E. E. CtolikoBa ; KasaH.
roc. yH-T, XuM. nH-1 um. A. M. Bytneposa . - KasaHb : [KI'Y], 2007. - 80 c. - TekcT : anekTpoHHbIi. - URL:
http://libweb.kpfu.ru/ebooks/publicat/0-766808.pdf (nata obpaieHuns: 17.03.2020). - Pexxum nocTyna: oTKpbITbINA.

2. [op6eHko, I'. M. dnsmyeckne ocHoBbl BroceHcopwkn: yiebHoe nocobue / Mopberko .M., Tpycosa B.M., EBcTurHees
M.M. - Mocksa: Bysosckuit y4ebHuk, HALL MIHDPA-M, 2015. - 140 ¢.ISBN 978-5-9558-0415-6. - TekCT : 9N€KTPOHHBIA. -
URL: https://znanium.com/catalog/product/496329 (nata obpaiieHusi: 17.03.2020). - Pexum gocTtyna: no noanucke.
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.03.03 buoceHcopb! B MEAULIMHE, 9KOIOMN U
buotexHonorum

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodhunb noarotosku: duanyeckas xmMmms

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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