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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 auCIMIUTMHEL pa3padoTaii(a)(u): goreHT, K.H. [ToppupbeBa A.B. (Kadenpa aHamMTHIeCKON XUMUN, XUMHYECKUN
nHCeTUTyT UM. A.M. Bytieposa), Anna.Porfireva@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
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
IK-3 CriocoOeH IPUMEHATh OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYYHbIX JUCLUILUINH B
MpoheCCHOHATBHOM AESTEIBHOCTH

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

3HaTh OCHOBHBIC TIPUHLUAIIBI (byHKHI/IOHI/IpOBaHI/IH 6I/IOCCHCOp0B Ha OCHOBC pa3JIMYHBbIX OMOJIOTMYECKHIX MOJICKYJ U
MHMKPOOPraHU3MOB U MOAXOAbI K UX KOHCTPYNPOBAHUIO U UCIIOJIb30BAHUIO B PA3JIMYHBIX o0acTax HAYKH U TCXHUKU;

JloKeH yMeTh:

YMmeTh caMOCTOSITENTbHO CTaBUTh 3a1a4y 1O CO3JaHUI0 WU MMPAKTUYECKOMY NPUMEHEHUIO 6I/IOCCHCOIJOB U1 peIICHUA
KOHKPETHBIX aHAJIMTUYECCKUX 3a1a4d

JlomxeH B1afeTh:

Bragetsr HaBbIKAMU TUIAHUPOBAHUS UCCIICAOBAHU IO CO3JAHUI0 OMOCCHCOPOB IS pEIIeHUsI KOHKPETHHIX aHAJTMTUIECKUX
3a7a4

JoJKeH IeMOHCTPUPOBATh CIOCOOHOCTh U TOTOBHOCTb:

TOTOBHOCTbH BJIAJIETh OCHOBAMU TEOPHH (DYHIAMEHTANBHBIX Pa3/ieioB XHUMUH,

CIIOCOOHOCTh MNPUMEHATH OCHOBHBIC 3aKOHbI XUMHWU IIPpU O6CY)K,HCHI/II/I MOJIYYCHHBIX PE3YJIbTATOB, B TOM YUCJIE C
NPpUBJICYCHUEM I/IHCl)OpMaI_II/IOHHI)IX 6a3 JaHHBIX

2. Mecto guctummabl (MoayJist) B ctpykrype OIIOII BO

JanHas qucnuIuinHa (MoAayJib) BKodeHa B pazaen "B1.B.JIB.03.03 [Iucuuruiunsl (MOAy/M)" OCHOBHOM NPO(eCCUOHANIBHOI
obpazoBaresbHON mporpammbl 04.03.01 "Xumus (Xumust)" 1 OTHOCUTCS K JUCIMIUIMHAM TI0 BeIOopy dactu OITOIT BO,
opmupyemoit yuacTHUKaMu 00pa30BaTeIbHbIX OTHOLIEHHH.

OcBauBaercs Ha 3 Kypce B 5 cemecTpe.

3. O0bemM qUCHMILUIMHBI (MOYJIS1) B 3a4€THBIX € IHHUIIAX ¢ YKa3aHHEeM KOJNYeCTBa YacoB, BbIJeJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4aloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) 1 HA CAMOCTOSTEJLHYIO
padoTy o0yuamuxcst

OO01mas TpyJOeMKOCTh AUCHUILINHBI COCTABIISIET 2 3a4eTHbIX (blie) eTuHuUII(bl) Ha 72 Yaca(oB).

KonraktHas padora - 36 yaca(oB), B TOM YKCJIE JISKITUH - 36 yaca(oB), MpakTUudecKue 3aHaTus - 0 yaca(oB), 1a00paTOpHbIE
padoTh! - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositesibHast pabota - 36 vaca(oB).
KonTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI TUCHUILIMHEL: 3a49eT B 5 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHYE€CKUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6GOThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yacsl KOHTAKTHOI pa6oThl, Camo-

HX TPYA0EMKOCTh (B 4acax) CTOSI-

N Pazean! qucuumimnnbt / Ce- Texmun,Vlexnun|lIpaxTu-[IIpaktu-JIadopa-Iaopa-| TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | YecKHe [TOpHBIe |TOpHbIe| Has
¢opme BanasTHs,| B 3J. |[padoThL,| B3I pa-

Bcero | cdopme | Bcero | copme | OoTa

1 Tema 1. Beenenue. Ucropus pazBurus
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6uocencopos. buocencops! B Poccun.

5 2 2 0 0 0 2
SAEKTPOHHBH
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Buasl u yachl KOHTaAKTHOI PadoTHI, 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
7 Tema 2. OcOOEHHOCTH MOJIEKYJISIPHOTO 5 2 ’ 0 0 0 0 2
pacro3HaBaHusI C y4acTHeM OMOMOJIEKYJT
Tema 3. XapakTeprcTrKa OHOIOTTIECKHAX
3 [KomrIoHenToB 6I/IOCSHCOP(3B. Benku u (hepMeHTHI. 5 5 5 0 0 0 0 )
OCHOBHI (pepMEHTaTUBHON KMHETUKH
4. EeMa 4. I/IHrngnpOBaHI/le ¢epmeHTOB. 5 5 5 0 0 0 0 )
WHETUYECKUI aHAIN3
Tema 5. AHTHTEeNa U aHTUTeHBL. VIMMyHHbIE
5. |peakuuu. IHTEpak TMBHBIA OnpoC. 5 2 2 0 0 0 0 2
6. Tema 6. OCHOBBI IMMYHOXMMUYECKOTO aHAIN3a 5 > > 0 0 0 0 2
7 Tema 7. JHK 1 cuHTeTHUECKHE OJUTOHYKJIEOTUIbI 5 2 0 0 0 0 0 2
(arrTramepel).
g Tema 8. KiteTku U CyOKJIETOUHbIE SJIEMEHTHL. 5 2 0 0 0 0 0 2
Tema 9. KosutokBuyMm "Bronoruueckrie OCHOBBI
9. |dpyHKIMOHMPOBaHUS OOCEHCOPOB" 5 2 0 0 0 0 0 2
Tema 10. Cozanue GMOCEHCOPOB: UMMOOWITH3ALIHS
10. |6MONOrNUecKOro KOMIIOHEHTA. 5 2 0 0 0 0 0 2
Tema 11. Teopus pyHKIIMOHUPOBaHUSA
¢pepMeHTHOro ceHcopa (Ha mpuMepe IIIOKO3HOTO
11. |anektpona). KommnblotepHasi cumyJsiius 5 2 0 0 0 0 0 2
(pyHKIIMOHMPOBAHM S MOTEHIIOMETPUIECKOTO
6roceHcopa.
Tema 12. OnTumuzaliys KOHCTPYKIIMKM GUOCeHcopa
12.|my1st perieHnsi KOHKPETHBIX aHAIMTHYECKUX 3a7ay. 5 2 0 0 0 0 0 2
13. Tema 13; [pumeHeHre GUOCEHCOPOB B MEIVIINHE 5 2 0 0 0 0 0 2
(xpyrislii cTou - case study).
14. Tema 14. HpI/IM?HeHI/Ie OUOCEHCOPOB B IKOJIOTUH. 5 2 0 0 0 0 0 2
WHTEpaKkTUBHBIN OIIPOC
15. Tema 15. [IpumeHeHre OGUOCEHCOPOB B 5 2 0 0 0 0 0 2
OUOTEXHOJIOTHH.
Tema 16. BroceHCOpH 1 HAHOTEXHOJIOTHH
16. |(kpyrabIii cTox - case study) 5 2 0 0 0 0 0 2
17. Tema 17. BruoceHcopsl B NUIIEBON 5 2 0 0 0 0 0 2
[TPOMBIIIIEHHOCTH
Tema 18. [lepcneKTUBH pa3BUTHSI OMOCEHCOPOB.
KomMmepianu3anus uccieioBaHui B 00J1aCTh
18. |6roceHcOpoB (KPYTJIbiA CTOJ C YYACTHEM BEAyIINX 5 2 0 0 0 0 0 2
CIIEIINAIFICTOB).
MToro 36 12 0 0 0 0 36
4.2 Coaep:kaHue JUCHUILIMHBI (MOIYJIs1)
SAEKTPOHHBIH
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Tema 1. Beenenne. Uctopust pazputust 6nocencopos. bnocencopsi B Poccun.

1. Beepenue. cropus passurusi buocencopoB. brocencopsl B Poccuu. IoHsiTus "6uoceHcop” u "0MOCEHCOPHOE yCTPOHCTBO"
OCHOBHbIE YCJIOBUsI pa3BUTHs1 OMOCceHCOpUKU. Y criexu OuoTtexHosoruu. Kucinopoausiii anekrpon Kinapka. IlepBbie paboThl 1
HayuHble LeHTpBI, padoTaionue B gaHHou obnacti B CCCP. Kparkas xapakTepucTHKa UCCIIeJOBAHUA, IIPOBOIMMBIX B
1991-2000 rr.

Tema 2. Oc06€eHHOCTH MOJIEKYJISIPHOTO PACIO3HABAHHUSI C Y4aCTHEM OMOMOJEKYJT

2. OcoOEHHOCTH MOJICKYJISIPHOTO PACIIO3HABAHUS C y4acTHeM OMOMOJIEKY 1. MoJieKyIsipHOe 1 OMOXUMUYECKOe PacliO3HABaHUE.
AdpurHOCTb. OCOOE6HHOCTH OGMOXMMHYECKOTO PACIIO3HABAHMS Ha TIpuMepe (PepMEHTATUBHBIX U MMMYHHbIX peakuuid. LleHTpbl
cBsi3pIBaHMs, CTepuyecKue, 3JIeKTPOCTaTUIECKIe U criennuieckre B3auMOICHCTBIS KaK OCHOBA PaclO3HABAHUS.
CrnietnIHOCTb M CEJIEKTUBHOCTD, 3(P(peKTUBHOCTh paclio3HABaHUS M YyBCTBUTEIBLHOCTH OIpesiesienus. buommmMeTnka.

Tema 3. XapakTepucTHKa OHOJIOTHYECKIX KOMIIOHEHTOB 010oceHcopoB. beikn n ¢pepmenThL. O CHOBBI
(hepMeHTATHBHOI KHUHETUKHU

3. XapakTepucTuKa OMOJIOTMUeCKUX KOMIOHEHTOB 6roceHcopoB. benkn 1 pepmenTsl. OcHOBBI (hepMEHTaTUBHON KMHETHKH.
Crpoenue 6enkoB. [lepBiunasi, BropudHasi, TpETUUHASI M YETBEPTUYHAS CTPYKTYpbI OenkoB. PUOpHILIsIpHBIE OEIKH.
AMMHOKHCIIOTHBIH cocTaB 6esikoB. PyHKIMM OENKOB: KaTaIUTUYecKasi, ONOpHasi, CTPOUTENbHAsL, TpaHCIIOpTHAsL. PepMEeHTHI.
Teopust THIYIMPOBAaHHOTO COOTBETCTBUS M KOMIUIEMEHTAPHOTO B3aUMOAEHCTBUSA. AKTHBHBIHA 1 QJUTOCTEPUIECKUI LIEHTPBI
(epmenTa.

Tema 4. Uuru6uposanne (pepmenton. Kunernueckuii aHams

4.Nuruduposanue ¢pepmentoB. Kunernueckuit aHamms. Kunernka Muxasnuca-MenrteH. CriocoObl onpeeIeHUSIKMHETHUECKHX
napameTpoB (pepmMeHTOB. OCHOBbI KWHETUYECKOT0 aHAIN3a MHIMOUTOPOB. BriOOp KOHLIEHTpaluy MHruouTopa 1 cyocrpata Juis
00paTUMOro MHrMOMPOBAHKS B 3aBUCUMOCTH OT MEXaHM3Ma pealy. BimsiHue nmMoOmm3anyy hepMeHTa Ha KUHETUKY
MHIMOMPOBAHUSI.

Tema 5. Aututena n anturessl. IMmvynnble peaknuu. UHTepakTHBHBIN ONPoOC.

5. Aururena u aHTureHsl. UIMmyHHble peakuyu. MHTepakTHBHBIHA onpoc. VIMMyHHast cucteMa M IMMYHHBIH OTKJIMK 4eJIOBEKa.
WuanummpoBanue o6pa3oBaHus aHTUTEN. MOHO- 1 MONUKJIOHAbHBIE aHTHTeNa. [IoHATHe aHTUIeHHOH AeTepMUHAHTHL. ["anTeHsl,
KOHBIOTallUsl FAIITEHOB U MOJTy4YeHHe ClIel(pUIHbIX aHTUTEN Ha TanTeHsl. OnpejiesieHre KHHETHUECKUX TapaMeTpOB
B3aMMOJIEHCTBUS AaHTUTEH-aHTUTENO0. XapaKTepucTHKa ap(pUHHOCTH UMMYHHBIX B3aUMOJAEHCTBHII C MOMOIIBI0 KHHETHYECKOTO
aHaJIM3a.

Tema 6. OcHOBbI HMMYHOXHMHYECKOT'0 aHAJINU3a

6. OCHOBBI UIMMYHOXMMHUYECKOT0 aHan3a. OOIpe moaxoasl K perucTpali KIMMYHHBIX B3aUMOJENUCTBINA. MeTKa 1 MHIUKAaTop
B3aumMojercTBus. TpeboBanus, npeabsBisieMble K MeTkaM. CriocoObl BBe/IeHUsI METKH B cocTaB aHTuTe . Oomas
XapaKkTepuCTHKa METOJI0OB MMMYyHOaHanu3a. ['oMoreHHsle 1 rereporeHHsle MeTobl. MeTtoasl ocaxkaeHus. UMMyHO(bepMEeHTHBII
aHamu3. [Ipumeps! pa3nu4HBIX TOAXOAOB K ONPEIeICHUI0 aHTUTEHOB M aHTUTEN: KOHKYPEHTHBIII UMMYHOAQHA/IN3, KOCBEHHBII
KOHKYPEHTHBI aHAJIN3 ralnTeHoB, COHABUYEBbIE CXeMbl. [ OMOreHHbI IMMYHOAHAIN3 Ha MpUMepe (hIIyOpeceHTHOTO
HOJISIPU3aLIMOHHOTO MIMMYyHOaHa3a. CxeMa aHaaM3aTopa U pUpoJa UCHOIb3YEMBIX METOK. be3peareHTHbIe U OIHOCTaJUIHbIE
METO/Ibl IMMYHOAHAJIU3A.

Tema 7. IHK u cuHTeTHYECKHUE OJUTOHYKJIEOTHABI (aiTaMmepshl).

7. JHK u cunTeTnyeckue onuroHykiaeotuas (antamepsl). Ctpoenune [JHK. [Ipupona KoMIieMeHTapHBIX B3AaUMO/IEHCTBHIA C
yuactueM Hykiaeotuno JTHK. Crmpans Yorcona-Kpuka, mnasmugnas [JHK, cynepcnivpamizoBannas [JHK. [lenatyparus u
nenarypupoBanHas JJHK. Crioco6s! BbiaesneHus [JJHK u onMronykiieotu1o u3 6uojiornueckoro Matepuana. [lonmimepasHas
nernHas peakiws. O npobieme pacumdpoBku renoma yenoeka. JHK-3oun u JJTHK-ceHcop. AnTamepsl Kak UCKYCCTBEHHbIE
antutena. TexHosnorus nonyyenus antamepos (SELEX). AnraceHcopst

Tema 8. KileTkH 1 CyOKJIeTOYHBIE 3JIEMEHTHI.

SAEKTPOHHBH
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8. Knetku u cyOkiieTounsle sseMeHTs. OCOOEHHOCTH CTPOEHHSI KJIeTOYHON MeMOpansl. KoMnaprmeHTsl Ki1eTki. OCHOBHBbIE
SHEpreTHYeCKUe IUKJIbl OJHOKJIETOYHBIX OPraHU3MOB B YCJIOBUSIX a9POOHOTO ¥ aHa3poOHOro Metadonm3ma. JApixaHue KJIeTKA
KaK OCHOBHOI1 apaMeTp peclMpaTopHOro Tecta. BuranbHele kpacurenu u ananu3 AT®. [IpixaTenbHas Lenb nepeHoca 3apsja.
DJIEKTPOXUMHUYECKIE METO/IBI KOHTPOJIS KIETOYHOU aKTMBHOCTH. BKIIIoUeHNe opraHes B COCTaB CHHTETUYECKUX
OUOYYBCTBUTEJBHBIX ClI0eB. MuToXOHIpHasbHble ceHcopbl. Potocuctemsl I u II B coctaBe 6MOCEHCOPOB /17151 ONpeAeeH s
repOUIIOB.

Tema 9. KosutokBuyM "'Buojiornyeckue 0CHOBbI (DYHKIHOHHPOBAHUA OHMOCEHCOPOB"'

9. KonrposbHast pabota "Buoornyeckuie 0CHOBbI (hYHKIIMOHMPOBAHUS OMOCEHCOPOB": IPUPOA U OCOOEHHOCTH
(byHKIIMOHMPOBAHMSI AMUHOKHUCJIOT, OEJIKOB, JIMITU/IOB, AHTUTE U HYKJIEUMHOBBIX KUCIIOT. IIpOCTpaHCTBEHHASI CTPYKTYpa U
OUOXUMHYECKUE (DYHKIMU aHTUTEN U HYKJIEMHOBBIX KUCIOT. CHHTETUYECKHE aHAJIOTH AaHTUTEJ U HYKJIEMHOBBIX
KUCJIOT(anTaMepsl, HAHOTEJa).

Tema 10. Co3ganne 0M0CEHCOPOB: HMMOOMJIN3ANMS OMOJIOTHYECKOT0 KOMIIOHEHTA.

10. Co3nanue 6MOCEeHCOPOB: MMMOOKIM3AIMST OMOJIOTMYEeCKOro KomroHeHTa. Kiaccudukanmst ummooumzaimu ((pusndeckas,
adp¢uHHas, KoBajeHTHas). TpeOGoBaHUs K MPOTOKOY mMMoOIm3anuu. CpaBHUTE bHAS XapaKkTepucTiuka. OcoOeHHOCTH
30JIb-T€JIb TEXHOJOTUM MIMMOOWIIM3AIINY, BKJIIOYEHNSI B TN NIOJIMMEpPa, B PACTYIIYIO IUIEHKY MMOJMMepa Mpu
3jieKTpononumMepu3armu. PeareHTs! 1y1s adpuHHON nojmMepu3aiyi. KoHkaHaBaIvH, aBUAWH (CTPENITaBUINH )- OUOTHHOBOE
cBsi3bIBaHMe. BU(yHKIIMOHAIBHBIE peareHThl JJ1s1 KOBAICHTHOW MMMOOMIM3atyy. [ yTapoBbli anbaerni, kKapoouuMuaHas
CIIVBKA.

Tema 11. Teopus pyHknuoHupoBanusi (pepMeHTHOr0 ceHcopa (Ha mpuMepe IJII0KO3HOr0 3J1eKTPo/a).
KomnbiorepHast cumyJisinusi (PyHKIMOHHP OBAHKS MOTEHIIMOMETPUYECKOr0 OHOCEHCopa.

11. Teopus pyHKIIOHHPOBaHUS (PEPMEHTHOTO CeHcopa (Ha MpUMepe TTIIOKO3HOTo 3/1eKTpoaa). I[lonsaTue pexuma
(yHkumonnpoBanust Guocencopa. Ilpodunm koHLeHTpanuil cyocTpaTa 1 IpoayKTa (bepMEHTATUBHOM peakiuu B
HPUIEKTPOIHOM CJIoe. 3 MOKOJIeHUs (PepMEHTHBIX CEHCOPOB HA OCHOBE OKcuaopeaykras. [Ipsamoii nepeHoc 371eKTpoHa,
MeAMaTOpHblE PEeakLyH, OlpeeeHne cyOcTpaTa/mponyKTa (pepMEeHTAaTUBHON peakuny. [JJOCTOMHCTBA M HEIOCTATKH HOJXO/I0B.
OcoOeHHOCTH IOTEHIIMOMETPUYECKO peructpanuu (pepMeHTaTUBHON aKTUBHOCTU. KoMIbloTepHAast CUMYJISALMS
(byHKIIMOHMPOBAHUS NOTEHIMOMETPHUUYECKOTr0 OHOCEHCOpa.

Tema 12. OnTuMu3anyss KOHCTPYKINN GHOCEeHCoPa JUIs pelleHnsI KOHKPeTHBIX aHAJINTHYECKNX 3a/1a4.

12. OnTuMu3anyst KOHCTPYKIIMKM OHOCEHCopa TS pellieHNs] KOHKPETHBIX aHATMTHYECKHX 3a1a4. Kunetnueckuii
uanddy3MOHHBIN pekUMbI (DYHKIIMOHUPOBaHKsI GuoceHCOpoB. OlEHKa COOTHOIICHUS] CKOPOCTU TPAHCIIOPTHBIX CTAINH
ndepMeHTaTHBHOrO nporecca. MHTeHcHUKalys IepeHoca PeareHToB K IIOBEPXHOCTH ceHcopa. BapbupoBaHMETOIIMHBL
PEaKIMOHHOTO CJIOSI ¥ KOHIIeHTpauu (epMenTa. KackaiHbple peakLiy Kak Crioco0 CHYKEHUs BIMSHUAIN(D(Y3NOHHBIX
craguil.

Tema 13. I[IpumMeHeHne OMOCEHCOPOB B MeauI[HE (KPYIJIbIi cTOJ - case study).

13. [puMeHeHne OGUOCEHCOPOB B MeIUIIMHE (KPYIJIBIA cTOI - case study). ['mokomerpbl. COCOOB! M3MEpEeHHsI CUTHAIA
OKHMCJIEHU S TJIIOKO3bI C TOMOIIIBIO aMITEPOMETPHUYECKUX OMOCEHCOPOB. HeMHBa3MBHBIE CEHCOPDI, CBSI3b COJIEPKaHUS TIIIOKO3bI B
KPOBH U MOTOBBIX Bhijie/ieHUsX. [lpyrue (hepMeHTHbBIE CEHCOPBI B OMOMEUIIMHE: OIpejieieH e JIaKTaTa, X0JeCTeprHa, MOYeBOI
KuCNoThl, MoueBHHBL. [ITHK-1uarHoctrka 3aboJieBaHuil, CBI3aHHBIX C MATOreHHBIMH MUKPOOpPraHu3MaMu. VIMMyHOCEHCOPBI st
JIMarHOCTHKY ayTOUMMYHHbBIX 3a00JICBaHUM.

Tema 14. [IpumeHenne 6moceHcopoB B 3KoJiornu. IHTepakTHBHBIN onpoc

14. TlpumeHeHHe GuoceHcopoB B 9komorun. CyOcTpaThl (PepMeHTOB - 3arps3HUTENN OKpYy:Katolel cpeibl. [Ipumepst
peanu3anuy CyOCTpaTHBIX CEHCOPOB Ha CEPOBOJIOPO, OKCHJIBI a30Ta, CyIbpUThl, (hochOpOpraHIECcKIe IeCTHLIUIBL.
Nurn6uropHsle 6roceHcopsl. OnpeeseHne MeCTUINI0B aHTUXOJIMHICTEPA3HOTO AEHCTBHS, 3aMEIIEeHHbBIX (DEHONIOB, TSKEBIX
MeTaJuioB. [Ipo6iieMa HETOCTAaTOYHOM CENeKTUBHOCTH ONpe/ie/ieH!s] THTMOMTOPOB. KOHIIeNMs TaJIOHHOTO TOKCUKAHTA.
Briocencops! 115 onpenesnieHusi cyMMapHo# TokcnyaocTH - JJHK-noBpesknaonme gpakTopsl, aHTUXOJIMHICTEpa3Has
aKTHBHOCTb, CyMMa TsDKeJbIX MeTayuioB. BITK-ceHcopsl.

Tema 15. [IpuMeHeHHe 0HOCEHCOPOB B OMOTEXHOJIOTHH.

15. IpumeneHne 6roceHCOpoB B GruoTexHonoruu. OnpezeneHre MpogyKTOB MUK POOHOJIOTMUECKOM
npoMbIuIeHHOCTH. [IeHUIIMIUTNH, 3TaHOI, Kpaxmal, caxapa, BATaMUHbL. KOHTPOJIb MUKPOOHOIOrMYECKIX PEAKTOPOB.
Paznmuus BTpe6oBaHuUsIX K OMOCEHCOpaM OMOMEIUIIMHCKOTO U OMOTEXHOJIOTMYECKOro Ha3HaueHus1. PepMeHTHbIE 1
MUKPOOHOJIOTMYECKUE CEHCOPBI B OMOTEXHOIOTUH.

Tema 16. BnoceHcopbl 1 HAHOTEXHOJIOTHH (KPYIJIbIH CTOJ - case study)
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16. BroceHCOphl 1 HAHOTEXHOJIOTHHU (KPYIJIbIii cToI - case study). HaHOMaTepuasibl, UCHOb3yeMble B COCTaBe OUOCEHCOPOB.
VriepoaHsle HAHOTPYOKH, X XapaKTEPUCTHKA U JIEKTPOKATATUTUYECKIE CBOUCTBA. [ToyiyueHre U MpuMeHeHne HAHOYACTHII
MeTayioB. HaHOCTPYKTYpHUPOBaHHBIE TUIEHKHU C BKIIOYEHHEM OKCHIOB METAJLIOB M HEPACTBOPHUMBIX MEAUATOPOB IJIEKTPOHHOTO
nepeHoca. MuHHaTIOpu3anus GuoceHcopoB. OcOOEHHOCTH (DYHKIIMOHUPOBAHS HAHOOHMOCEHCOPOB.

Tema 17. BuoceHncops! B NHIEBOI NP OMBIIIJIEHHOCTH

17. BruoceHcops! B IMILEBO MTPOMBIIITIEHHOCTH. KOHTPOJIb KauecTBa MPOAYKTOB IIMTAHMS 10 OCHOBHBIM OHOMapKepaM.
OrnpesienieHre BATAMUHOB, QaHTHOKCHAAHTHON EMKOCTH € MOMOILBI0 OMOCEHCOPOB Ha OCHOBE KCAHTHHOKCHAA3BI 1
JHK-cencopog. [Tpobiema yueTa BiusiHUSL MATPHILIBL. [IprMepsI UCTIONBb30BaHKSI OUOCEHCOPOB /TSI PEIISHHUsI CIICIUATbHBIX
3a7ad4: CTapeHe MPOAYKTOB MMTAHMSI, OLIEHKA BO3pacTa BUHA M KPEIKHMX CIUPTHBIX HATIUTKOB, (hajibchPUKaIMs MPOIYKTOB
nutanus. [lousitue 6uokopa (bar code) s uneHTnduKanuu npoaykTos nuranus. [Ipo6nema I'MO.

Tema 18. [lepcnekTuBhI pa3BuTtus 6HoceHcopoB. KoMvepruaan3amus nccjieJ0BaHA B 00J1aCTH OHOCEHCOPOB
(KpYTJIBI CTOJ C yY9aCTHEM BeAYIIHX CHENUATINCTOB).

18. IlepcrieKTUBH pa3BUTHs OHoceHcopoB. KoMmepLmani3anys uccieloBaH|i B 001aCTH OMOCEHCOPOB (KPYTJIBINA CTOJ €
y4acTHeM BeIyLIUX CIIeNUaIncToB). OCOOEHHOCTH IPOOIeMbl KOMMEPLIMATN3AMI HAYYHbIX Pe3YJIbTATOB NPUMEHHUTEIBHO K
OuoceHcopaM. Success Story - TITIOKOMETpPBI KaK IpUMep KOMMEpPLHMAIN3AlUK pa3padoTKHU BhICIer mKoubl. TpeboBaHus,
NpeabsIBiIsieMble K OMOCEHCOpPaM € TOUKHU 3peHHsI X HOC/Ieyoell koMmepuurani3ayi. CTaHaapTu3aLus GUOIOrHYecKoro
MaTepuaja 1 CurHaaa ceHcopos. [Ipo6siemMa orpaHIIEHHOrO BpeMEeH! KU3HU OMOCEHCOPa.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0
U CIHILINHE (MOYJIIO)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHITIOMHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeroCPeACTBeHHOro yyactust. CamocTosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yJAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) AUCHMIUIMHBL, TaK U MPOpadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOU padoThl. Bo BpeMst caMOCTOsITeNIbHOM paboThl 00yJaIoIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIIOT 3a1aHU s, HANIpaBJICHHbIC Ha 3aK perieHre 3HaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIVHE.

OpraHu3anys caMOCTOSATEIbHON padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCs HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOINYECKOIl IUTepaTypoil ¥ 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKITIOYASL:

IMopsIoK OpraHU3alMK U OCYIIECTBIIEHUsT 00pa30BaATEIbHON JEeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMMam ClielMaIuTeTa, IporpaMMaM MariucTparypsl (YTBEpPKIECH MPUKa30M
MuHncTepcTBa HayKH 1 BhIcIero oopaszosanus Poccuiickoit @eneparn ot 6 anpenst 2021 roga Ne245)

IMucemo MunuctepcrBa obpazoBanust Poccuiickoit ®eneparu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHblil yHUBEpCUTET"

IpaBuna BHyTpEeHHEro pacrnopsika (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (IIpuBomkckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIIUHE (MOIYJII0)

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYACT OLICHOYHBIC MAaTEPpUaAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKIIOYACT OLCHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIC CPEACTBA HpOMeX(yTOqHOﬁ aTTeCTalluu.

B ¢oHze oLIeHOUHBIX CPECTB COAEPXKUTCS Creayomas HHHOpMALIHs:
- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCHUITLIMHE (MOIYJI0);
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- KpUTEpUHU OlieHUBaHUs1 c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MexaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS JIJ1s1 KaXKJI0TO OLIEHOUYHOTO CPECTBA;
- KpUTEpHH OLIEHUBAHUS [T KaXJOTr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLECHOYHBIX CPEACTB, BKJIIOYad Tpe60BaHI/IH, MPEeAbABIACMBIC K HCﬁCTBHHM o6yqa}omnxc;1, AE€MOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Ipunoxkernun 1 K mporpaMme JUCHUILTHHBL (MOIYIIIO).

7. IlepedeHnb JUTEPATYPbl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe TUCITUILIMHBL (MOYJIsl) TIPEoaracT u3y4yeHne OCHOBHOM | JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOXeET OBbITh JOCTYIHA OOYYaIOIIMMCsI B OJHOM U3 IBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBaHUHM 3aKToueHHbIX KDY noroBopos ¢
TIPaBOOOIAJATEIISIMU;

- B meyaTHOM Bujie - B HayuHo# 6ubmoreke um. H.U. JlobaueBckoro. OOydJaroImecs mojyvyanT yIeOHyIo JUTepaTypy Ha
abOHEMEHTE IO YUTATEILCKAM OMJIETaM B COOTBETCTBHMH C MPaBUIaMU 10JIb30BaHKs HayuHoi GUOIHOTEKOM.

DJIeKTPOHHbIE N3AAHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUN 0OYYaIOIIMMCsI CBOETO JIOTHHA U MTapoJIsi OT
JIMYHOrO KaOWHEeTa B cUcTeMe "DIIeKTPOHHBIA yHuBepcuTeT". TIpH HCTIOIb30BAHUM MIEYATHBIX U3IAHUI OMOIMOTEYHBIH (DOH/
JOJKeH OBITh YKOMITIEKTOBAH MMHU U3 pacuera He MeHee 0,5 sk3emrusipa (s obydatonmxcs mo ®I'OC 3++ - He menee 0,25
9K3EMIUIIPA) KaXKA0TO U3 U3/IaHWi OCHOBHOM JITepaTypsl 1 He MeHee 0,25 9K3eMIuIsipa JOTOJHUTEILHON JINTEpaTyphl Ha
Ka)kJI0r0 00y4JaioIerocs U3 Jucia Jiuil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCHMIUIMHY.

[NepeueHb OCHOBHOI M IOTOJHUTENBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMON /ISl OCBOSHUS UCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k padoueii mporpaMme JUCUUIUIAHBL. OH MOAIEKUT OOHOBJIEHHIO IPYU U3MEHEHHUH YCJIOBUI 10roBopoB KOV ¢
npaBooOJIaAaTes sIMU JIEKTPOHHBIX M3/IaHWI U NTPU U3MEHEHNH KOMIUTeKToBaHus (hoHnoB HayuHo# 6ubmorekn KOV,

8. Ilepeuennb pecypcoB HH(OPMAIMOHHO-TEJEKOMMYHHUKANUOHHOI ceTH ""HTepHeT'', HE00X0AMMBIX JIJIsI
OCBOEHHS U CIHILINHBI (MOXyJIs)

BuomomMuHectieHTHBIE TeXHOJIoTuH - http://biolum.sfu-kras.ru

Buocencops! B Kazanckom yHuBepcutete - chem.kpfu.ru

JlaGoparopusi GUOJIOrMUYECKMX MUKPOYUIIOB - http://www.biochip.ru/
HanortexHosoruu 1 HaHOMaTepuabl - http://www.microsystems.ru/files/publ/601.htm
HayuHo-06pa3oBaTenbHbIi HEHTP 1o HaHOTexHonmorussM MI'Y - http://nano.msu.ru/

9. MeTondecKne YKa3aHHSA VIS 00yJAIOMIXCs 10 0CBOEHUIO JUCIUIIAHBI (MO/TyJIsT)

Bujg pa6ot MeToanuyeckue peKOMeHJaliu

JIEKLIH [Nepen mocereHreM JeKIMK PEKOMEHAYETCs TIPEJBAPUTETIHHO O3HAKOMHUTHCS ¢ MAaTEPUAJIOM I10 €€ TEMATHKE,
yaensis 0co00e BHUMaHUE TEPMHUHOJIOTHH U CBSI3U C paHee PacCCMOTPEHHBIMU TeMaMH B paMKax Kypca. Ilpu
HEOOXOJUMOCTH CJIe/lyeT IIPOCMOTPETh YUeOHblEe MaTeprasIbl IO 0a30BbIM JUCLMILUIMHAM, €CII OHH ITPUBJIEKAIOTCS
pu 00CYKIEHUU HOBOTO MaTepualia Ha JIeKIK (OHOMOIMMEpBI, OMOXUMHUsT METAOOIMUECKIX POIIECCOB, OCHOBbI
MHCTPYMEHTAJIBHBIX METO/I0B aHan3a). [locie eKimy peKoMeHayeTcesl IPOCMOTPETh KOHCIIEKT, OTMedast
Marepuajl ¥ BOIIPOCH, BBI3BABILKE 3aTPyIHEHNUS UTsi HOHUMaHus. Ecim caMocTosTeNbHO B JIEKIIMOHHOM
Marepuaje pa3ooparbcs He YAAJIOCh, CIEAyeT YeTKO c(hopMyIMpOBaTh BOIIPOCH M OOPATUTHCS 32 Pa3bsCHEHUSMHI
K IPErofIaBaTeIio Ha KOHCYJIbTAIMK WK ONrkaiinen Jekuuu. Takxe HeoOX0UMO KOHTPOJIMPOBATh YCBOCHHE
MIPOWIEHHOTO MaTepraja Mo KOHTPOJIbHBIM BOIPOCAM K JIEKIIUSIM.
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMOCTOA- CamocrosresbpHas pa60Ta P U3YYCHUUN JUCHUIUIMH BKJIIOYAET YTEHUE CTYyICHTAMU peKOMCH}IOBaHHOﬁ
TEJIbHAA pa60Ta JIMTEPATYpPbl U YCBOCHUE TECOPETUUCCKOI'O MaTepHraia JUCHUIIIUHBL; 3HAKOMCTBO C I/IHTepHeT-I/ICTO‘-IHI/IKaMI/I;
NOATOTOBKY K pa3/IMYHbIM Q)OpMaM KOHTPOJIA (TCCTI)I, KOHTPOJIbHBIE pa6OTI>I, KOJ'[J'IOKBI/IyMI)I); IMOoATOTOBKY U
HarmcaHue pecbepaTOB; BBIIIOJTHEHUE KOHTPOJIbHBIX pa60T; MOATOTOBKY OTBETOB Ha BOITPOCHI N0 pa3/INYHbIM
TEMaM JUCHUILIIMHBI B TOH MoCJaACa0BaTCIIbHOCTH, B KaKOU OHM MMpeaACTaBJICHBI. HJ'[aHI/IpOBaHI/Ie BpEMCHU,

HeO6XOHI/IMO 1o Ka)KﬂOfI TEME NMPOYUTATh PEKOMEHJOBAHHYIO JINTEPATYPY U COCTABUTDH KpaTKI/H;i KOHCIIEKT
3TOU Teme IUIs1 OCBOCHU A MOCIEAYIOIINX

TEM Kypca. ,IIJIH paclinp€HrA 3HaHUSA 10 JUCHUITIMHE PEKOMEHAYETCA UCTIOJIb30BATh I/IHTepHeT-pecypcm;
MMPOBOAUTH MMOUCKHU B PA3JIMYHBIX CUCTEMAX U UCIHIOJIb30BATh MAaTCPUAJIbL CaﬁTOB, PEKOMEHJOBAHHBIX
OCHOBHOTI'O y‘{C6HI/IKa. JKenarenbHO Takke YTeHUE

HpI/I BBIITOJTHEHUY CaMOCTOSITEJIbHOMN pa6OTLI 110 HaITMCaHUIO pe(bepaTa CTYACHTY HCO6XOHI/IMOZ npovnTaTh

TBOPYECKH IepepadoTaTh N3yUYeHHBIA MaTepyuasl 1 IIpeCTaBUTh ero 1J1s1 oTyeTa B hopme pedepara,
MPOMJUTIOCTPUPOBAB CXEMaMHU, JUarpaMMami, (poTorpapusiMu 1 puCyHKaMH.

TeOpCTI/I‘-ICCKI/Iﬁ Marepual B pCKOMeHHOBaHHOﬁ JIMTEPATypE, NEPUOANYCCKUX U3TaHUAX, Ha MHTepHeT-CaﬁTaX;

HCO6XOHI/IMOFO Ha U3y4YCHUEC NUCHUILIMH, CTYJEHTAM JIy4ll€ BCEr0 OCYHIECTBJIATD BECh CEMECTD, IMpeAyCMaTpruBast
IIpU 9TOM PETYJIAAPHOE MOBTOPEHUE MaTepHraia. MaTCpI/IaJI, 3aKOHCHeKTHpOBaHHbIﬁ Ha JICKIUAX, HCO6XO)II/IMO
PETYIAPHO HpOpa6aTbIBaTI) 1 JONOJIHATD CBEACHUAMMA U3 APYIMX UCTOUYHUKOB JIMTEPATYPHI, IPEACTABJICHHBIX HE
TOJIBKO B IIpOrpaMMe JUCHUIIIMHBI, HO U B IEPUOJUIECKUX U3JAHUAX. HpI/I WU3y4YCHUU NUCHUILIMHBI CHaYajla

OCHOBHBIX HOHO)KCHHﬁ, TEPMUHOB, CBC}IGHPII?I, Tpe6yIOIJ_II/IX 3allOMHUHaHUA U ABJIAIIIUXCA OCHOBOIIOJIaralonijiMu B

nipeniosiaBatesieM. [Ipy MoAroroBke K KOHTPOJIBLHOM paboTe HEOOXOANMO ITPOYUTATh COOTBETCTBYIOIINE CTPAHHULIBI

HOHOJ’[HI/ITCHI}HOﬁ JIMTEPATyphbl. HpI/I HarMCaHuun KOHTpOJ’IbHOI'/)I pa60T1>1 OTBET CJICAYET WIITTIOCTPUPOBATH CXEMAMMU.

3a4€eT IloaroroBka k 3a4YE€Ty BKITIIOYAET N3YYEHUE KOHCIIEKTOB HGKHI/Iﬁ 1 BCIIOMOTaTEJIbHBIX MaTE€PUAJIOB,

nuteparypa). [Tocie n3ydeHns JeKuuii HEOOX0IMMO MPOPadoTaTh HaKOOJIee CIOKHBIE U TUIOXO YCBOCHHBIE

paboThl M YCTHBIX OIPOCOB.

MIPEIOCTABISAEMbIX MpernogaBaTesneM (Ipe3eHTaluu JEKLUH, CChIJIKM Ha VIHTepHeT-pecypehl, peKOMeHIyeMas

BOIPOCHI C MIOMOIIBI0 OCHOBHOH U JIOMIOJIHUTEJIbHON y4eOHO! UTepaTyphl, PEKOMEHIOBAHHOM K Kypcy. [1pu
OLICHKE YPOBHS TpeOOBaHMI NperiofiaBaTeisl CIelyeT pyKOBOJICTBOBATHCS Pe3y/IbTaTAMH OLEHKH KOHTPOJIbHOM

10. Ilepevyenb nH(OPMAHOHHBIX TEXHOJIOTHIl, HCHOJb3YEMBIX IPU OCYIeCTBJIEHHH 00pPa30BaTeJLHOrO Mponecca

o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnss 1 HH(pOPMANMOHHBIX CIPAaBOYHbBIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLEcca MO JUCIMILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpaMmme JUCHMIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne O6pa30BaTe.III)HOFO mpouecca 1no AIMCHuUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHECHTHI:
HOMGHICHI/IH JJIA CaMOCTOSITEJIbHOM pa6OTI>I 06yqa101111/1x051, YKOMITJICKTOBAHHbIC CHCHI/IaIII/BI/IpOBaHHOﬁ MeOeIbo (CTO)II)I u

CTyIII)H) 1 OCHAIICHHBIC KOMHLIOTCPHOﬁ TEXHUKOH C BO3MOKHOCTBIO TIOJKJIIOUYEHHUA K CETHU ”MHTGPHCT" U oOecrieYeHUEM HOCTYyIIa

B 3JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTelIbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIIELUATN3MPOBAHHON MeOebio (CTOIbI

Y CTYJIbSI).
KommbioTep 1 npuHTEp AIsl paclieyaTKy pa3JaTOuHBIX MATePHAIIOB.
MynbTuMeniiHas ayAUTOPUSI.

12. CpeacrBa aganramuu NpenoaaBaHusl JUCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE [T PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTABUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETh
BO3MOXHOCTh MacIITaOMPOBaHMUs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;
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Crpanuna 10 u3 13. Il YH

Al ;23R

EKTPOHH
HBEPCHT

OHHD AHANYTAHECOAR CACTE

1 H
ET

¥




Iporpamma muciMIUIMHEL "BrUOCEHCOPH! B MeIUIINHE, SKoorun U 6rotexHomoruu''; 04.03.01 "Xummus".

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00y4aloIMXCsl BOCIPUHUMATH OJHY M TY %€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHKe ITPOrPaMMHBIX CPECTB, 00ECIIeYNBAIOIINX BO3MOKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTHI;

- IPUMEHEHHE JIMCTaHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH JUIs Tiepeaadyr MH(GOpMaIuy, OpraHu3aliy pasindHbIX (hopm
VHTEPaKTUBHOM KOHTAKTHOM paboThl 00ydalomerocs ¢ rpernojiaparesieM, B TOM 4Mciie BeEOMHApOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BAHBI J1 IPOBEJEHUS BUPTYAJIBHBIX JIEKLIUI ¢ BO3MOKHOCTBIO B3aUMO/IEIICTBHS BCEX YYACTHUKOB JUCTAHIIIOHHOTO
00yueHus1, MPOBE/ICHNsI CEMHHAPOB, BBHICTYIUIEHUS C JIOKJIaaMH Y 3aIUTHI BHIOJHEHHBIX paboT, MPOBEIeHNsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOW paboThI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHUu3aiy (POPM TEKYIIEro U MIPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKHUTEIILHOCTU CIa4r 06y'{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOITI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’IeHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIbHOCTU CAaYn 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B IMMCbMEHHOMN (l)OpMe, - He 6outee yem Ha 90 MUMHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4éTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENFHOCTH BHICTYIUICHUS 00YYaloIIerocst Ipy 3aliyTe KypcoBor paboTH - He foJiee yeM Ha 15 MHHYT.

IIporpamma cocrasiieHa B coorBercTBrA ¢ TpedoBaHusaMu PI'OC BO u yueOHbIM tu1aHoM 110 Harpasiienuio 04.03.01 "Xumusa" u
porp p y p
NpoUII0 NOArOTOBKY " Xumus'.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.03.03 Buocencopul 8 Meduyure, 3K0A02UU U OUOMEXHON02UU

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 04.03.01 - Xumus
[Ipoduits moAroToBKM: XuMHs

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1.Hanomarepuansl. CoiicTBa 1 cpepbl IpuMeHeHHs : yueOHuK st By3oB / I'. U. [Ixapanmanuesa, K. A. Keinpanuesa, A. B.
Merenmuma, U. E. Ynsun. - 3-e uzn., crep. - Cankr-IlerepOypr : Jlanp, 2021. - 200 c. - ISBN 978-5-8114-7884-2. - Tekcr :
3NIeKTpOHHBII // JIaHb : aneKkTpoHHO-0uOmMoTeuHast cucrema. - URL: https://e.lanbook.com/book/166935 (naTa obpamieHus:
20.02.2025). - Pexxum mocTtyna: Uisi aBTOPH3. TIOJTb30BaTENIEH.

2. Estiorus, I'. A. I1poGieMs! 6e3011aCHOCTH Cpeibl 0OMTaHUs YesioBeka: yueOHoe nocooue / I'. A. Eptiorun, I'. K. BynHukos,
E. E. Croiikona ; Kazan. roc. yH-T, Xum. u-T uM. A. M. Byrtnepoga .- (Kazans : Hayunas 6u6amnoreka Kazanckoro
(penepansHOrO YHUBEpCuTeTa, 2014) Y. 1: BesonacHocTs xwmmia. - Kasans: Kazanckuit ynusepcurert, 2007. - 51 c. - Teker :
31eKTpoHHBIA. - URL:

https://allfind.kpfu.ru/t/RUOSCLSLOSCEORO05C1945 (nata obpamenust: 20.02.2025). - Pexum goctyna: OTKpBITHIH.

3. EptioruH, I'. A. TIpoGiembl 6e30macHOCTH cpepl 00uTaHus YesioBeka: yueoHoe nocooue / I'. A. Estiorun, I'. K. ByaHukos,
E. E. Croiikona ; Ka3an. roc. yH-T, Xum. u-T uMm. A. M. Bytnepoga .- (Kazans : Hayunas 6u6nmnoreka Kazanckoro
(penepanproro yHHBepcuteta, 2014) Y. 2: Be3onacHocTh MpoayKToB uTanus. - Kasans: Kazanckuii yausepcutert, 2007. - 62
c. - Teker : anekrponnsii. - URL: https://allfind.kpfu.ru/r/RUOSCLSLOSCEORO05C1946 (nara obpamienus:: 20.02.2025). -
PexuM moctyna: OTKPBITHI.

lonoJHATEILHAS JUTEpPATYypa:

1. EBtiorus, I'.A. OcHoBbl 6rocencopuku: yueOHoe mocodue / I'. A. Eprtiorun, I'. K. Bynuukos, E. E. Croiikosa ; Ka3aH. roc.
yH-T, XuM. uH-T UM. A. M. Bytiepoga . - Kazans : [KI'Y], 2007. - 80 c. - Tekcr : anextponHsrii. - URL:
https://allfind. kpfu.ru/t/RUOSCLSLOSCEORO5C1932 (nara obparenus: 20.02.2025). - PexuM gocryna: OTKpHITHIH.

2. T'opbenko, I'. I1. dusndeckre 0cCHOBBI OMOCEHCOpUKH : yueOHoe nmocodue / I'.I1. F'opbenko, B.M. Tpycora, M.II.
EBcturnees. - Mocksa : Byzorckuii yueonuk : THOPA-M, 2025. - 140 c. - ISBN 978-5-9558-0415-6. - TekcT : 9JeKTPOHHBIHA.
- URL: https://znanium.ru/catalog/product/2203051 (aata ooparuenus: 20.02.2025). - Pexxum goctyna: 1o MoIImcKe.

3. Byanukos, I'. K. MoauduimpoBaHHbie 371€KTPOIbI ISl BOJBTAMIIEPOMETPUU B XuMuu, Ouosioruu u meauiute / . K.
Bynuukos, I'. A. Eptiorun, B. H. Maiictpenko. - 5-e am.u3a. - Mocksa : Jlabopatopus 3uanuit, 2024. - 419 c. - ISBN
978-5-93208-758-9. - Tekcrt : anexTpoHHSIH // JIaHb : 351eKTpOoHHO-OMbIMoTevHas cuctema. - URL:
https://e.lanbook.com/book/458255 (nata obpamenus: 20.02.2025). - Pexxum jocTymna: Uist aBTOpH3. TOJIb30BATEIIEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.03.03 Buocencopul 8 Meduyure, 3K0A02UU U OUOMEXHON02UU

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.03.01 - Xumus

IIpodpuins moAroToBKM: XuUMHS

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

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 ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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