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«buonndopmartrkay SBISETCA MOATOTOBKAa OOYYAIOIIMXCA K Y4acTUIO B MPEJCTaBICHUU
alCKBaTHOW  COBPEMEHHOMY  YypPOBHIO 3HAHUM  HAyYyHOM KapTUHBL MHpA W
GYyHKIIMOHUPOBaHUST OUOOOBEKTOB M OHMOCHUCTEM HAa OCHOBE 3HAHUA OCHOBHBIX
MIOJIOKEHHUM, 3aKOHOB M METOJOB E€CTECTBEHHBIX HAayK M MAaTEMAaTHUKH, BO3MOKHOCTEHN
CUCTEM MHCKYCCTBEHHOTO HWHTEUIEKTa WU COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUHN
00paboTku uHpOpMAaIUU OMOMETUIIMHCKOTO XapaKTepa.

3agaum u3ydyeHus: TUCUMIIMHBbI. OCHOBHBIMU 33Jja4aMH U3YYEHUS JTUCIUILIAHBI
SBJISIIOTCST TIPUOOpETeHUE 3HAaHWM U (GOopMUpPOBaHHWE NPOQPECCUOHATBLHBIX HABBIKOB B
CIeAYIOMKX BUAAX MPO(HECCUOHATBHOMN e TEIbHOCTH:
- OBJIaJICHME OCHOBHBIMU METOJIaMH, CIIOCOOAMHU U CPEJCTBAMU IOJTYyUYCHHS, XpPaHEHUS,
nepepaboTku uHOpManuu, padoTa C KOMIBIOTEPOM KaK CpPEICTBOM YIPABJICHUS
uHdopMaimen, cnenuPUIHON 1711 OMOTEXHUYECKUX CUCTEM M TEXHOJIOTHil;
- OBIaJeHUE paboToi C uHpopmarueld B TJI00ATBHBIX KOMIBIOTEPHBIX CETSIX B
MEJUIIMHCKUX OaHKaX JIaHHBIX;
- (hopMupoBaHUE y OOYYAIOIIUXCS MPEACTABICHUN aJeKBATHBIX COBPEMEHHOMY YPOBHIO
3HAHUW HayYHOU KapTHUHBI OMOJIOTMYECKUX U MEIUIIMHCKHUX MPOIIECCOB HA OCHOBE 3HAHUS
OCHOBHBIX IIOJIO)KEHUW, 3aKOHOB M METOJOB €CTECTBEHHBIX HAayK M MAaTEMATHUKU IS
OpraHu3alyyd U MPOBEACHUS MEIUKO-OMOJIOTMYECKUX IKCIIEPUMEHTOB IO OIpPEACIICHHON
METOJIUKE B YCIOBUSX MHOTO(AKTOPHOT'O MPEJCTaBICHUS pa3HOMOJATbHBIX TAHHBIX.

Komnerenunu, popmupyemMbie B pe3yjibTaTe OCBOEHHS JUCIHMILIUHBI:
I[IK-1 - CnocobeH TpOBOAWTL HAy4dHBIC HCCIEIOBAHUS B OOJACTH  CO3JaHHS
OMOTEXHUYECKUX CUCTEM M TEXHOIOTUH.

Pa3nenbl IMCHHUIJIMHDI:

OCHOBHBIE METOJBI, CIIOCOOBI M CpPEACTBA IOJYYCHHUS, XpaHCHUs, IepepadOTKU
uHopManu OMOMEIUITMHCKOTO XapaKTepa.

NudopmarimoHHO-aHATUTHIECKUE CUCTEMBI B MEIUIIHE ¥ OMOJIOTHH.

NudopManmoHHbie B KOMIIBIOTEPHBIC TEXHOJIOTHH B ITOJTYUYSHHUH, XPaHCHUH

1 00paboTKe HHPOPMAIIUH.

MaremaTu4eckrue MeToIbl 00pabOTKHA MEIHKO-OMO0JIOrnIecKoi nHpopMaIuy.

O6paboTka nHDOPMALIMH SKOJIOTHIECKOT0 XapaKTepa.
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P00t npor pamsi e coctasena s cootnercrsuy ¢ MIOC BO - Gakanaspuar
o panpamieisio norotonkd (cnieissannioctu) ONOTNT BO 12.03.04  Broreximutcckue
CHCTEMEL I ICKIOANT I8 1O OCnomae yuehinoro ninana wanpassieniocth buotexnnyeckue 1
MOJUTIIIICKIE annapinl i cuereMel ojiobpeniioro YeenniM  coBeTtoM  YHHBCPCHTETa

(potokon No £, o2y .os g 2019r.).

Pubotan nporpamma amcimnamin ofcyA/iena ¥ peKoMelIoBaHa K peatn3atuy B
vOpioiteaniom  npotccee s ofytrenns cryienwros no OIOIT BO  12.03.04
Biorexnmicekie cHeremr it Texnoiorin Ha 0CHOBaHHHM y4eGHOro NJana HalupasncHHOCTS
BHOTCXIBMCCKIC M MC/MIIICKHE  aNNapaThl M CHCTEMbl Ha 3accAaHuH  Kadenphl
Oiomeunvnickoii mimkenepuu (npotokon Ne «/ » _24.807 2049 r.

(nauvenonauie xadedpa, GUMa, NOMER 1EEMR 03]

Jum. kuespoii . /){//"—\ Kopenenckuii H.A..

PiipaGorank nporpamMme / é
K. Xudb, AOLENT /(’ Apremenko M.B..
- /

{ yieim crenene i yvenoe saive, © 1.0,

Jlupexcrop nnyunofi Gubnuorexkn /ﬁfamf% MakaposckasB.I.

Pubotus nporpaMma JIMCLUHIIMHBL EpecMOTPeHa, ofcyA1cHa H PEKOMEHI0BaHa K
pemmisannn p obpasopatensiom npouecce na ociosanuu yuebuoro mnawa OINOIT BO
12.03.04  Buorexumveckne CHcreMul M TCXHOJIOIHH Ha OCHOBaHWMH ydyebHoro nnama
nunpawicniocTh BHoTeXinyueckHe  MeUIMICKHE annapatsl ¥ CHCTeMbl 0106pCHHOrO
Yuciim - coserom yunpepcutera nporokon Nef«S» g7 20%r., ma  3acefaHMM

Kipeapnt Lttt ooz 010w d A
(uassenneanise xapedpw, dama, navep npomoxaia)
Jan. kadespoit - il //’ﬂ,,.m et /A,
////

PuGonas nporpaMMu JIMCLIMILIHIG! ICPECMOTPeHa, 06CyKICHA 1t PEKOMCHAOBAHA X
pewnraimi B ofpasosaTebHOM npouecce Ha ocHomranuy yuebnoro naaka OTOIM BO
OIOIT BO 12.03.04 Borexnmvecxue CHCTEME! H TEXHONOTHM Ha OCHOBAHMH Y4eOHOIO niaHa
IEPALICHNIOCTL BHOTEXHUICCKIE M MCAHUMICKHE annapaThl # cHETeMsl onobpeHHoro
YucimM - conerom ynupepeutera  npotokon NedeZén P2 20ir., ma  3acenanmm

kidhesnpi EJUL Q1040 7

(s noaaing rmd.pu. dama, rpOmoNoAa)
“Jun, kadespoli %'\ ka 4/;«/////
pe

PaGotas nporpaMMa ARCUNNTHIY cMoTpeHa, obcy X ieHa 1 pekomenonana K
penmrsngs n o6pazopaTensHoOM NpoUecce Ha OCHOBAHMK y4cOHoro nawa OIMOIT BO
120304 BHorexinrieckne CHCTCMLE M TCXHONOTM 1A OCHOBaHMiT y4eGHOro mnuaHa
nanpawiennocts BROTEXHHYCCKHE i MCAUUMICKHE annapaThl H cueTeMsl  oaoGpentoro
Yueunm  conerom ynunepetera  npotokon  Nej«lz » 92 200x., wa 3acenaHuu
KR Ltk o [0 0¥ DO 100 ST YIRS Sy pmasy :

Bum, kapenpoii L ’/ /(g;‘g.wlfucu /7’ ‘{ /
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Pabouas mporpamMma IepecMOTpeHa, OOCYKIeHA W PEKOMEHIOBaHa K
IPYMEHEHHI0O B 00pa3oBaTEeNbHOM IIPOLECCE HA OCHOBaHHHM Yy4eOHOro ILIaHA
HampasiaeHus noAroroBku 12.03.04 bBuoTeXHHMYECKHE CHCTEMBI H TEXHOJOTHH,
0100pEHHOr0 YYEHBIM COBETOM YHUBEPCHUTETA MPOTOKON No 9«77 » O° 2028r.
Ha 3acenanuu Kabeapel AN U o5 23, 8. 2023

3aB. kadempoit //\ /57/5/{ CewedS STH,
7// T
L7 by
Pabouass mporpaMma mepecMOTpeHa, OOCY)XIE€Ha U pEKOMEHIOBaHa K
INPUMEHEHHI0O B 00pa30BaTENbHOM IPOLECCE HAa OCHOBAaHHH Yy4eOHOro IUIaHA
Hanpasiesus noarotoBku 12.03.04 bBHOTEXHUYECKHE CHCTEMBI W TEXHOJIOTHH,

OZI0OPEHHOr0 YUEHBIM COBETOM YHHMBEPCHUTETA IPOTOKOI Ne 2 «Z7» wd 2024r.
Ha 3acenanuu Kadenpsr b MU /U oF 1406. 1ot

Top " Ggevm T
/ v

3aB. kadenpoi

PabGouas mporpamma mepecMoTpeHa, OOCYXIEHa H pPEKOMEHIOBaHa K
IIPAMEHEHUI0O B 00pa30oBaTEIbHOM IIPOIECCE HAa OCHOBAHMU Y4eOHOro IUIaHA
HampaBieHuss noarotoBku 12.03.04 buoTrexHWYecKHe CHCTEMBI U TEXHOJIOTHUH,
0/106peHHOr0 YUeHBIM COBETOM YHHBEPCHTETa MPOTOKom Ne 4 « iy 07 20Z5T.
Ha 3acemanuy Kapenper  HHUYU w1 o 27042025 7

3aB. kadenpoi &/// e a— VQ//{ e
// 7

PabGouass mporpamma 1nepecMOTpeHa, OOCYXIeHa ¥ PEKOMEHIOBaHA K
IIPUMEHEHUI0O B 00pa30oBaTeIbHOM IIPOLIECCE HAa OCHOBAaHUM Y4eOHOro IUIaHa
HampasieHuss noarotoBku 12.03.04 buorexHuMYecKHe CHUCTEMBI U TEXHOJIOTHH,
0100pEHHOr0 YYEeHBIM COBETOM YHUBEPCHUTETA IPOTOKONI Ne F «2y» O 7 208
Ha 3acemanmu kadenpsr LU /[ oF 2606 102C
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PabGouass mporpamma mepecMoTpeHa, OOCY)XIeHa M PEKOMEHJOBaHA K
IPUMEHEHHI0O B 00pa30oBaTENbHOM IIPOLIECCE HAa OCHOBAHUM y4eOHOro IUTaHa
HamnpasieHus noaroroBku 12.03.04 bBuoTexHUYECKHE CHCTEMBI U TEXHOJIOTHUH,
0100pPEHHOr0 YYEHBIM COBETOM YHUBEPCHUTETa IIPOTOKOI No  «  » 20 1
Ha 3acenaHuu Kadeapsl

3aB. kadeapoi
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1. Heau u 3apaunm aucuumiansbl. Ilepedens miuaHupyemMbix pe3yJibTaTOB 00y4eHHs IO
AUCUMILVIMHE, COOTHECEHHBIX C IVIAHUPYEMBIMH pe3yJibTaTaMH OCBOCHHSI OCHOBHOM
Npo¢ecCHOHAIBHO 00pa30BaTEIbLHOI NPOrPaMMBI.

1.1 Heap AUCHMILIMHBI
Henbto wu3yueHuss pgucuuiuiudbl «buomndopmarukay SBISETCS TMOJATOTOBKA

oOy4aromuxcs K y4acTHIO B MPECTaBICHUHU aJeKBAaTHOW COBPEMEHHOMY YPOBHIO 3HAHUU
HAay4YHOU KapTUHBI MUPA U (PYHKUMOHUPOBAHMS OMOOOBEKTOB M OMOCHCTEM HAa OCHOBE
3HAHMSI OCHOBHBIX MOJIO)KEHHH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK U MaTeMaTHKH,
BO3MOXXHOCTEW CHCTEM HMCKYCCTBEHHOTO MHTEJUIEKTA M COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJOTUH 00pabOTKN MHPOPMALIMY OMOMETUIIMHCKOIO XapaKTepa.

1.2 3agaun QTUCHHUILINHBIL.
OCHOBHBIMHU 33Ja4aMU U3YUYCHUS JTUCIMUIUIMHBI SBISIOTCS MPUOOPETCHUE 3HAHUMN U

dbopmupoBanue npodeccHoHaTbHBIX HABBIKOB B CIEAYIONIUX BHAAX MPOGeCcCHOHATBHOM
EITEIbHOCTH

— OBJIQJICHUE OCHOBHBIMM METOJIaMH, CIIOCOOAMU U CPEJICTBAMHU TOJIYYCHUS,
XpaHeHus, nepepadoTKu HH(pOpMAIUU, padoTa C KOMITBIOTEPOM KaK CpEeICTBOM
yrnpaBjieHuss uHpopmarmed, crnernupuyHord s OMOTEXHHMYECKUX CHUCTEM W
TEXHOJIOT U,

— OBJajJieHUEe paboToil ¢ WHPopMamuel B TIIOOATBHBIX KOMITBIOTEPHBIX CETSAX B
MEIUIMHCKNX OaHKaX JaHHBIX,

— (¢opmupoBaHHe Yy OOYYaIOIIMXCS TPEACTABICHUN aJeKBaTHBIX COBPEMEHHOMY
YPOBHIO 3HaHWI HayYHOH KapTHUHBI OMOJOTHYECKUX U MEIUIIMHCKHUX ITPOILIECCOB Ha
OCHOBE 3HAHUS OCHOBHBIX IOJIOKEHUM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HayK U
MaTeMaTHK{A JUIS  OpraHW3allid W TPOBEJACHUS  MEIMKO-OHMOJIOTHYECKHUX
OKCTIICPUMEHTOB TI0 OMNpPEACICHHONM METOJMKE B YCIOBHUSIX MHOTO(GAKTOPHOTO
MPEICTABJICHUS PA3HOMOIAIBHBIX IAHHBIX.



1.3 IlepeyeHb NJIAHHUPYEMBIX Ppe3yJbTATOB OOy4YeHMS] IO JHCHMILIMHE,

COOTHECCHHBIX C

IVIAHMPYEMbIMU

npogdeccnoHalbHONH 00pa3oBaTeJIbHOM MPOrPaMMbl

pe3yJibTaTaMu

OCBOCHUSHA OCHOBHOM

IInanupyemvle pe3ynbmamsl 0c80eHUs Koo IInanupyemvle pe3ynomamoi
OCHOBHOU NPOecCUOHANbHOU U HaUMeHOBaHue 00yUeHUs N0 OUCYUnNIuHe,
006pa306amenbHOl NPOSPAMMbL uHouKamopa COOMHeceHHble C UHOUKAMOPAMU
(KomnemeHyuu, 3aKpenieHHbie 00CmMuUiCeHUs: 00CMUICEeHUsL KOMNemeHYull

30 OUCYUNTIUHOU) KOMnemeHyuu,
KOO HaumeHo8anue 3aKpenyienHo20
KOMHnemeHyuu KOMNnemeHyuu 3a OUCYUNIUHOU
K 1 Cnoco6en npoBoauth | [1K-1.1 — Ananusupyer 3namep: 6a30ByI0 yueOHYIO U

Hay4YHBIC
HCCIENOBAHUS B
001aCTH CO3MaHUs
OMOTEXHUYECKUX

CHUCTEM U TEXHOJOT UM

MEUKO-0HOJIOTHYECKYIO U
HaYYHO-TEXHUYECKYIO
uH(popmaluio B chepe
OHMOTEXHUYECKUX CHCTEM U
TEXHOJIOTHH

METOUYECKYIO JINTEpPaTypy,
ceTeBbIe NH(DOPMAIIMOHHBIC
pecypchl, TOCBAIIEHHYIO
npobiemaM 6MOMHGOPMATUKU U
MaTeMaTUYeCKOM OMOJIOTHH;
COBPEMEHHBIE ~ MH(POPMAITHOHHO-
AHAJINTHYECKUE  CHCTEMBI B
MeIuIHEe, OHOJOTHH, DKOJIOTHHU,
BTC,

OCHOBEI aHaJIN3a OMOMETUITMHCKUX

JaHHBIX €  TOYKM  3PEHHUSA
nH(pOpPMaITMOHHBIX
TpaHchopmaIui;

HauboJsee TUIIOBbIE POCCUNMCKHE U
3apyOexxHple  WH()OpPMAIMOHHBIC
nopTasbl, coJieprKaIiue
uHpopMaMi0 O Xapakrepe U
[IOBEIEHUN On000BEKTOB u
OMOTEXHUYECKUX CUCTEM;

Ymems:

[Top30BaThCSI COBPEMEHHBIMU
IMOMCKOBBIMM CHCTEMAMH B
WHTEPHETE, MEXKTYHAPOTHBIX
OubIMOTEeKaX, HHIEKCUPYEMBIX
Elaibrary, Scopus, Web of Since,
Google Scholar, xypHanax
«MenHuIMHCKast TEXHUKA,
«CucTeMHBIN aHAIN3 B
OMOMEIUIIMHCKUX CHUCTEMAXY,
n31aTeNIbcTBa «PaTnoTEXHUKAY
Bnaoemuv: MmeTonamu
MH(OPMAITMOHHOTO TIOUCKA B
pa3IMYHBIX OpTaNax, 0a3zax
JTAHHBIX, STEKTPOHHBIX
OuOIMOTEeKAX U IPYTHX
WH(OPMAIMOHHBIX HCTOUYHUKAX.



https://scholar.google.com/

IInanupyemvle pe3ynrbmamsl 0C80€HUs Koo Inanupyemvie pe3ynomamoi
OCHOBHOU NPOheCcCUOHANbHOU U HaUMeHOoBaHue 00yueHUs no OUCYuniune,
006pa306amenbHol NPOSPAMMbL uHouKamopa COOmHeceHHble ¢ UHOUKAMOPAMU
(komnemenyuu, 3aKpenieHHbie 00CMUICeHUs 00CMUICEHUs KOMNEeMeHYUll

30 QOUCYUNTUHOTL) KoMnemeHyuu,
KOO HaumeHo8anue 3aKpenyienHo20
KOMnemeHyuu KOMnemeHyuu 30 OUCYUNTUHOU

[TK-1.2 — O6pabateiBacT
pe3yJbTaThl METUKO-
OMOJIOTUYECKHUX U
9KOJIOTMYECKUX (B TOM
qucie u
MHOTO(aKTOPHBIX)
9KCIIEPUMEHTOB C
pUMEHEHUEM
COBPEMEHHBIX
WH(POPMAITMOHHBIX
TEXHOJIOTHI 1
TEXHUYECKUX CPE/ICTB

3name:

- OCHOBHBIC TIOJIOKCHUS U METOIbI
€CTECTBCHHBIX W TOYHBIX HAYK IS
UCCIICIOBAHUS W TPEICTABJICHUS
MTOBE/ICHUS OMOJIOTUIECKIX
OOBEKTOB M CHUCTEM Ppa3IUYHbIX
HepapXu4eCKux YPOBHEM,
00BEKTUBHON 00paboTKku
pe3yJIbTaTOB ~ MOHHTOPHHTa U
IKCIIEPUMEHTHPOBAHUS;

- COBPEMCHHBIE KOMITBIOTEPHBIC
TEXHOJIOTUH HCCIICTOBAHUS
TCHETHYCCKUX
IMOCJICTIOBATEILHOCTEN,

- METO/IBI TIONCKA, XpaHEHHE,
00paboTKU U aHaIM3 HH(OPMAITUH,
XapaKTepPU3YIOIINX OBEICHNE
061000BbeKTa U-UIIH OHOCUCTEM
pa3IMYHbIX HEPAPXUYECKUX
YpOBHEH H3 pazHOOOpa3HBIX
MCTOYHUKOB U 0a3 TaHHBIX;

- METO/bI MMpEaACTaBICHUA
PE3YyIbTaTOB AHAJIMTUYCCKUX
I/ICCJ'IC,I[OBaHI/Iﬁ OHOJIOTHYECKUX

CUCTEM C MOMOIIBIO COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH.
Ymemo:

- BBISIBJIATh 3aKOHOMEPHOCTH B
(GyHKIMOHUPOBAHUH OMO0OBEKTA,
aAHAIM3UPOBATH PE3YNIbTATHI
PErpECCHOHHOTO H
KOPPEJSAIMOHHOTO aHaJIN30B Ha
MPEeIMET BBISBICHUS
B3aMMOCBSI3€i MEXY Pa3IMYHBIMU
XapaKTEePUCTHKaMH OMO0OBEKTa,

- OCYIIECTBIISATh aHAIU3 T€HOMHBIX
MOCIIeIOBATEILHOCTEH;

- IPUMEHSTH METOIbI
THOCEOJIOTMYECKOTO aHaIn3a
HOMOTpaMM, Tpados,
CEMaHTHYECKUX CETEeH;
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IInanupyemvle pe3ynrbmamsl 0C80€HUs
OCHOBHOU NPOheCcCUOHANbHOU
006pa306amenbHol NPOSPAMMbL
(komnemenyuu, 3aKpenieHHbie

30 QOUCYUNTUHOTL)

K00
KOMnemeHyuu

HAuMeHoeaHue
KomMnemeHyuu

Koo
U HAUMeHOBaHUe
uHouKamopa
docmudiceHus
KOMNnemeHyuu,
3AKPEnieHH020
3a OUCYUNTIUHOLL

Inanupyemvie pe3yromamol
00yueHUs no OUCYuniune,
COOMHeCceHHble C UHOUKAMOPaMU
docmudiceHuss KomMnemenyui

--YyMETb MPEACTABIATh
AKCIEPUMEHTATbHYIO
UHGOPMALIAIO MYJIbTUMEIMHHBIMA
CpEICTBaMU;

Bnaoemuw:

- nHcTpyMeHTapueMm Excel u
MathCard (u M o 100HBIM ) 115t
perieHus 3a1a4 OMOMH(POPMATHKU
U MEJIMIUHBI (AHATHTUYECKOU
00paboTKHU pPe3yabTaTOB
MOHHUTOPHHTA ¥ MEJIUKO-
9KOJIOTHYECKHUX SKCIIEPUMEHTOB).

[1K-1.3 — IIpoBoaut
MEIUKO-0MO0JI0THYECKHE,
JKOJIOrHYecKue (B TOM
qHcie u
MHOTO(aKTOPHBIEC)
9KCIIEPUMEHTHI 110
YTBEPKJIECHHON METOANKE
U BBIYUCIIUTEIIbLHBIE
9KCIIEPUMEHTHI C
HCII0JIb30BaHUEM
CTaH/IapPTHBIX
IPOTPaMMHBIX CPEJCTB C
LEJIbIO MOTY4YEeHUS
MaTeMaTHYeCKUX MOJIesiel
IIPOLIECCOB, MPOTEKAIOIINUX
B OMOTEXHUYECKUX
cucTemMax

3name:

- METOJbl OpraHM3alMU U
IIPOBEACHUS MHOTO(}aKTOPHBIX
JKCIIEPUMEHTOB MEJINKO-

9KOJIOTUYECKON HANPaBICHHOCTH;
Ymemo: oGpabarbiBaTh
MOJIMMO/IAJIbHYIO U T€TEPOTeHHYIO
nH(pOpPMAITHIO O COCTOSTHUH U
(GYHKIIMOHUPOBAHUN OMOOOBEKTA;
MPEJICTaBIATh HHPOPMAIIIIO O
[IOBEIeHNY O0MO00OBEKTA U-WITH
OMOCHUCTEMBI B TpEOyeMOM
dbopmare ¢ npuMEHEHHEM
UH(OPMALMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOTHI;

Bnaoemuo: rpagu4IecKuMu u
MYJIbTUMEIUMUHBIMU  CPEACTBAMHU
npeiacTaBieHuss UHopManuu o
[IOBEICHUU 01000BEKTA,
OMOTEXHUYECKUX CHUCTEM.

2 YKa3aHusi MecTa JUCUMIUVIMHBI B CTPYKTYpPe OCHOBHOWH npodgeccuoHaIbHOM

o0pa3oBaTe/IbHON MPOrPaMMBIL.

Jucnumnaa «bruonHbopMaTHKa) BXOIUT B YacTh, pOPMUPYEMOIis y4aCTHUKAMH
00pa30BaTeNbHBIX OTHOLICHHH (3IEKTUBHbIE TUCIUILIMHBI) ) OCHOBHOM NpodeccnoHanbHON
oOpazoBaTtenpHOM nporpamMmbl OakamaBpuara 12.03.04 «bruoTeXHHYECKHE CUCTEMBI U
TEXHOJOTHM» HaIpPaBJI€HUs NOATOTOBKU «bHOTEXHHUECKHE U MEIUIIMHCKHE amnlapaTsl U
cucteMbl». JlucuumirHa n3ydaercs Ha 1 Kkypce Bo 2 cemecTpe.




AKAAEMHUIECCKUX WJIH aCTPOHOMHUYECKHUX 4YacCoB,

3 O0bem AUCHUIUVIMHBI B 3a4Y€THBLIX €IMHHUIAX € YKazaHHEM KOJINYIECTBaA

BBIJICJICHHBIX Ha KOHTAKTHYIO

padory oOyyawiuuxcsi ¢ mnpemnogaBare/ieM (IO BHUJaAM Y4YeOHbIX 3aHATHHA) U HaA
CaMOCTOAITEJIbHYI0 PAa00Ty 00y4Yaromuxcs

OO6mast TpynoeMKOCTh (00beM) AUCHUILIUHBI COCTABIISIET 2 3a4YETHBIX €IIMHUIIBI
(2E), 72 gaca
Tabnuna 3.1 — O0beM TUCHUIUIMHBI IO BUAAM YYEOHBIX 3aHATUN

O0OBEM TUCIIUILIANHBI Bcero,
9acoB
OO6m1ast TPYI0EMKOCTh JTUCIUTUTAHBI 12
KonrtaktHas pabGota oOywarommxcs ¢ TmpenojaBaTeneM (1o BHAAM 36,1
y4eOHBIX 3aHATHI) (BCEro)
B TOM YHCIIE! -
Jlexmuu 18
71a00paTOPHBIC 3aHATHUS 18
MIPAKTUYCCKUC 3aHATHUS 0
CamocrosTenbHas paboTa oOyJaronuxcs (Bcero) 35,9
KoHTposb (OATOTOBKA K 3a4ETy) 0,1
KonrakTHast pabota o npomexyrouHoii arrecranuu (Bcero ATTKP)
B TOM YHCJIE:
3ayer 0,1
3a4€T C OLCHKOU He nmpenycmorpen
KypcoBasi pabota (ITpOeKT) He npexycmorpeno
Dk3aMeH (BKII0Yasi KOHCYJIBTAIUIO Mepel SK3aMEHOM) He npenycmorpen

4 CopepxxaHue JUCHUILVIMHBI, CTPYKTYPHPOBaHHOEe MO TemaMm (pasgenam) ¢
yKa3aHMeM OTBEJIeHHOr0 Ha HHUX KOJHYeCTBA aKaJeMHUYeCKHX YacoB H BHI0B
YUeOHbIX 3aHATHH

4.1 Conep:kanue JUCUUIJINHBI

Ta6muma 4.1.1 — Coneprxkanue TUCIUIUINHBI, CTPYKTYPHUPOBAHHOE 10 TeMaM (pasjiesiam)

No Paznen (Tema) IUCIUTIIIMHBI Copnepxanue
1 2 3

1 OcHoBHbIe MeTOIbI, c1TOCOOBI U | OCHOBHBIE METO/IbI, CIIOCOOBI ¥ CPEJICTBA MOITYUEHUS,
cpeacTsa MIOJIYYEHHS], | XpAHECHUS, nepepaboTKu uH(pOpMaLUH
XpaHEHUH, nepepaboTKu | OMOMETUIIMHCKOTO Xapaxkrepa. Meronpl
uH(pOopMaLUH IUTAHUPOBAHUS MPOBEJCHUS dKCIepUMEHTOB. O1ieHKa
OMOMETUIIMHCKOTO XapakTepa. | HHPOPMATUBHOCTH.

2 NupopmanmonHo- NHpopMallMOHHO-aHATUTUYECKUE  CHUCTEMBI B
aHAIUTUYECKUE CHCTeMbl B | MeauuuMHe u Ouonoruu. OIeHKa JTOCTOBEPHOCTH
MEIULIMHE U OMOJIOTHH. MEIUKO-0MOJIOTHYECKON MH(POPMAITHH.

3 Nupopmanrionnsie U | YopaBieHue MH(OPMaIIMOHHBIMU MTOTOKaMH
KOMITBIOTEPHBIE TEXHOJOTHU B | IOCPEACTBOM KOMIIBIOTEPHBIX TEXHOJIOTUH;
MOJIYyYEHUH,  XPAaHEHUU U | MEJAULUHCKUE JKCIIEPTHBIE CUCTEMBI;

o0paboTke nHpopmauu.

MOJCIMPOBAHNC OMOJIOTUYCCKHIX IMpoucCCoOB, CUCTCM
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u CHCTEM; ABTOMATU3UPOBAHHBIC CHUCTEMBI
MOJICPKKA ~ NPUHATUA ~ peumieHud.  TeHaeHunu
pa3BUTHS AIICKTPOHUKH, NPUMEHEHHUE

WH(GOPMAIIMOHHBIX ~ TEXHOJOTHMH TNpU  aHaJu3e
OMOJIOTUYECKUX CUCTEM.

4 MaremaTrnueckue metoanl | Haznauenue 51 OCHOBBI PETPECCUOHHOTO,
00paboTKH MEJIUKO- | KJIACTEPHOTO aHAJIN3a, METOJIa TJIABHBIX KOMITOHEHT,
OMoNOru4YecKo MHPOPMALIUU. | TMCKPUMHUHAHTHOTO aHAIN3a, CUCTEM PAClO3HABAHUS

obpazoB

5 O6paboTka uHpopmaruu | AHanu3 HWHPOPMALMK IKOJOTHUYECKOTO XapakTepa
SKOJIOTHYECKOTO XapakTepa UHCTpYMEHTaNbHbIMU cpeacTBamu Excel.  Cunres

MaTEeMaTUYECKUX MOJICJICH BJIMSHHUS 3KOJOTHYECKOM
CUTyallud  Ha  3a00JIeBaCMOCTh B PETHOHE.
OKCIEpPTHBIE CHUCTEMbl aHalu3a 3KOJOTMYECKOH
cutyauuu. OCHOBBI SKOJIOTUYECKOTO MOHUTOPUHTA.

Tabmuma 4.1.2 - Coneprxanue TUCIUIUIMHBI U €€ METOMYECKOe o0ecTieueHUE

Buner 2 - = §
Jig Paznen (Tema) ATEIRHOCTH &2 g ‘E % é %é’; E
/ JUCTIUTUTAHBI T5 1 Noo | N Lq.g = § & 2 = Eé ii °:’
° el 5, 095/©8 520 S
I 716 | mp o = A S
c = > =
1 2 3 4 5 6 7 8
1. | OcHOBHBIE METO/IbI, CIIOCOOBI U CPENCTBA V3. V4
NOJly4YEHHUs, XpaHEHHUs, nepepaboTKu 4 1 ) MV1 371 (4), K 1
uHdopmManuu OMOME TUIIMHCKOTO MY2’ C(6)
Xapakrepa.
2. | UudopMaIrimoHHO-aHATUTHYECKHE V3,
CHUCTEMbI B MEIUIIMHE U OMOJIOTHH. 2 7 | Y4,Y5 | 3JI(7,8), K 1
MV1, CO)
MV2
NupopmallioHHble ¥ KOMIBIOTEPHbBIE V1. V2
TEXHOJOTUU B TOJYYEHUHU, XPAHEHUU U v 4 YS, 3J1(9- [TK
3. | obpabotke nndopmanuu. Opranuzanus u | 4 2 - M’Yl ’ 11), C(13) 1
IIPOBEICHUE MEJIHUKO-2KOJOrHYECKUX MY2’ ’
MHOT0(aKTOPHBIX IKCIEPUMEHTOB.
V3, V4,
4 MaremaTtnueckue MeToAbl  00pabOTKU 6 | 35 ) Ve, 3J1(13- IIK 1
MEIMKO-ONOJIOTHYECKOU MH(POPMAITIH. ’ MV1, | 16),C(17)
MV2
Vi, 3J1(17-
O6paboTka uH(pOpMaIuu Y47, 18),
S 9KOJIOTHYECKOT0 XapaKTepa. 2| 46 MV1, C(18), HK 1
MV2 UT

[Tpumeuanue: C — ¢popma KoHTpoJsi — cobecenoBanue; 311 — popma KOHTPOJS — 3aIUTa TPAKTUYECKON
pabotsl, UT — uroroBoe TectupoBanue, PT — pyOesxHbIif TecT.
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4.2 JIabopaTopHbie padoThl U (MJIH) MPAKTHYECKUE 3aHATHS
Tabnuua 4.2.1 - JlJabopaTopHble pabOThI

O6BeM
Ne n/m HauMmenoBaHue 1a00paTOPHOTO 3aHATUS
B yacax
1. CpaBHutenbHbI aHanu3 crpykryp JHK 2
9 I'paduyeckoe mnpencraBieHue uHpopmaruu OUOMETUIIUHCKOTO | 2
XapakTepa
3. PacueT kpuTepreB KayecTBa JUArHOCTHYECKOTO Mpoliecca 2
4, ITporuo3upoBaHue pa3BUTHs 3a007I€BAEMOCTH B PETHOHE 2
5. CHHTE3 THarHOCTHYCCKUX PEIIAIONTNX MTPaBUII 4
6. AHaIn3 TUHAMUKH SKOJIOTUYECKON CUTYaIluU B PETHOHE 2
5 KoppensunoHHbIi u aBTOKOPPEIAITNOHHBIN aHAJTU3BI B |4
' OMOMETUIIMHCKOW MTPaKTHUKE
Uroro: 18
4.3 CamocrosiTesibHas padora crygenToB (CPC)
Tabnuna 4.3 - CamocTosiTenbHas paboTa CTy/IeHTa
Ne Paznen (tema) MUCIUTUTMHBI Cpok Bpewms,
BBITIOJTHEHUSA | 3aTpayu
(Hemenn) BacMoe
Ha CPC,
qac
1 2 3 4
1 OcCHOBHBIE METO[IbI, CHOCOOBI M CpPEIACTBA MONY4YEHUS, | 3 5
XpaHeHus, epepadboTku nHGopMauun OMOMETUITTHCKOTO
XapakTepa.
2 NudopManimoHHO-aHATUTHYECKUE CUCTEMbl B MEIUIIUHE | 6 7,9
1 OMOJIOTHH.
3 NudopmanmonHsie M KOMIIbIOTepHBIE TexHosoruu B | 10 10
MOJIYYCHUH, XpaHCHHWHM © 00paboTke WHGOpPMAIIHH.
OpraHuzanuss W TPOBEACHUE MEIUKO-IKOJIOTHUECKUX
MHOTO()aKTOPHBIX HIKCIIEPUMEHTOB.
4 MareMaTuueckue METOIbI 00paboTKH Meauko- | 14 8
O6uonornyeckoit nHGOPMAITHH.
3) O6paboTKa nHMOPMAITIH IKOJIOTUUECKOTO XapaKkTepa 17 3)
Htoro 35,9
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3. Ilepeyenb yueOHO-MeTOAUYECKOTO olOecneyvyeHHUs [JIS CAMOCTOSATEJbHOH PadoThI
o0yyaromuxcs mo AMCUUIIUHEe

CTyneHTbl MOTYT MPU CaMOCTOSITEILHOM HM3Y4YEHUHU OTHACNIBHBIX TEM U BOIPOCOB
JTUCLUIUIMH TI0JIb30BaThCSl YUeOHO-HATISIAHBIMU IMOCOOUSIMH, YUeOHBIM 000pyIOBaHUEM U
METOIUYECKUMU pa3paboTkamu kadenpsl B pabouee Bpemsi, ycTaHOBIeHHOe [IpaBunamu
BHYTPEHHETO pacrnopsiika pabOTHUKOB.

VY4eOHo-MeToInuecKkoe o0ecreyeHue 1k CaMOCTOSITEIbHOM paboThl 00 ydaromuxcs
10 JaHHOM JAUCIUTIIIMHE OPTaHU3YETCS:
A) Hay4yHOU OMOTMOTEKONW YHUBEPCUTETA!
- Oubnmoreunbli (OHJ  YKOMILIEKTOBAaH y4yeOHOW, METOAMYECKOW, Hay4HOM,
MIEPUOUYECKOM, CITIPABOYHOU U XYJIOKECTBEHHOM JIMTEPATYPOU B COOTBETCTBUM € YII n
nanHoun PII/I;
- UMeeTcs JOCTYIl K OCHOBHBIM HMH(pOPMAIMOHHBIM 00pa30BaTElIbHBIM pecypcam,
uH(pOpMAIIMOHHON 0a3e JaHHBIX, B TOM uHcie Oubinorpadguueckoid, BO3MOXKHOCThb
BbIXOJ1a B IHTEpHET.
b) xadenpoii:
- myteM oOecrnedeHusi JOCTYIMHOCTH BCEro HEOOXOJMMOro Y4eOHO-METOAMYECKOrOo M
CIIPaBOYHOTO MaTepuana;
- TyTeM TPEAOCTABJICHHUS CBEICHUM O HAJIMYMKM Y4YeOHO-METOJIUYECKOW JIMTEPaTypHI,
COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB.
B) nyrem pa3zpabortku:
— METOAMYECKUX PEKOMEHJAIMM, MOCOOUN MO0 OpraHu3aluil CaMOCTOSITEIIbHOW pabOoThI
CTYJICHTOB;
— TeM pedeparos;
— BOIIPOCOB K 3a4€TYy;
—METOJIMYECKUX YKA3aHHUM K BBIMOJHEHUIO TAOOPATOPHBIX paboT U T.1I.
I') momurpaduyeckum neHTpoM (TUorpadueii) yHuBepCUTETA:
— TIOMOIIIh AaBTOPAM B MOATOTOBKE U U3IaHUU HAYYHOU, YICOHOM M METOIMUECKOM
JIUTEPATYPHI;
—yJIOBJICTBOPEHHE MOTPEOHOCTH B THPAKHUPOBAHUU HAYIHOM, YIeOHOM M METOAUYECCKOU
JIUTEPATYPHI.

6 O0pa3oBaTejibHbIE TEXHOJIOTHHU

Peanuzamuss KOMIIETEHTHOCTHOTO MOJAXOJa IPEAyCMaTPpUBACT MIHUPOKOE
MCIIOJIb30BaHUE B 00pa30oBaTeIbHOM TMIPOIIECCE AKTUBHBIX W HWHTEPAKTUBHBIX (HOpM
MPOBENICHUS 3aHSATHI B COUYETAHWH C BHEAYIUTOPHOW pabOTON C melbi0 (HhOpMUPOBAHUS
VHUBEPCAIBHBIX, OOMENnpopeCcCHOHATBHBIX H  MPOPECCHOHATBHBIX  KOMITCTCHIIHHA
00yJaromuXCH.
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Tabnuua 6.1 — UHTepakTHBHBIE 00pa30BaTENbHBIE TEXHOJIOTUU, UCTIONIB3YEMBIE MPU

MPOBEICHUY ayJIUTOPHBIX 3aHATHI

«KoppensunoHHbIi 1
ABTOKOPPEJISILIMOHHBIN aHAJIN3bI B
OMOMETUIIMHCKON IPAKTUKE

CUTYyalHi

Hcnons3yemblie O0bewm,
HaumenoBanue pazzena (TeMbl JEKIUH,
UHTEPAKTUBHBIC qac.
Ne | mpakTryeckoro min 1a60paTOPHOTO
o0pasoBaTelIbHBIC
3aHATHUA)
TEXHOJIOTUHU
1 | Jlexuu pazaena «OcHOBHbIE MeTOMBI, | Pa30op KOHKPETHBIX 1
crocoObI ¥ CPEICTBA TOJTYICHUS, cUTyaIuin
XpaHeHus, epepaboTku HHPOpMaLUU
OMOME TUITMHCKOTO XapaKTepay.
2 | Jlexuuu pazaena «MaTtemaTHUeCKHe Pa36op KOHKpeTHBIX 3
METOJIbI 00PaOOTKU MEANKO- CUTyauuin
OuroJorHYecKoi MH(pOpMaIHK
3 | JJabopaTtopHas pabota «Pacuer Macrep - Kmacc 1
KPUTEPHUCB KaueCTBa
JMArHOCTHYECKOTO TPOIIECCay
4 | JlabopaTopHas pabota «CuHTE3 Pa300p KOHKpETHBIX 1,5
JMAarHOCTUYCCKUX PEHIArOIINX CUTYAaIHi
TIPABHID»
5 | JJabopaTtopHas paboTa Pa300p KOHKpETHBIX 1,5

Uroro:
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7 ®oHA OLEHOYHBIX CPEeACTB AJIs1 NMPOBeJAeHUS] INMPOMEKYTOYHON AaTTecTAlNH
00y4armmXxcs 1o JUCHUIINHE

7.1 llepeyeHb KOMNETEHUMI ¢ YKa3aHUEM 3TanoB uX (JOPMUPOBaHMS B Mpolecce
OCBOECHHS OCHOBHOI NPo(ecCHOHAIbHO 00pa30BaTeIbHON NMPOrpaMMbI

Kon u Dtanbl OpMUPOBAHUST KOMIETEHITUI
CoZIepXaHue U TUCUUTIIUHBI (MOAYJH), IPU U3YYCHUH KOTOPBIX (OPMUPYETCS TaHHAS
KOMITETEHIIUU KOMITETEHIUS
HavyaJbHbIN OCHOBHOM 3aBEpLIAIOIINN
[IK 1 buonorus Hayuno- CrangapTHbie
Hayunsie UCCIIe10BATENbCKAs porpaMMHbIE
iCCIIeI0BaHUS pabora CpescTBa
B 00JIACTH MMUTALIMOHHOTO
CO3JaHus MOJCIIUPOBAHUS
GHOTEXHIMUECK OMOTEXHUYECKUX
UX CUCTEM U cucrem
e VY4eOHo-HuccneoBaTeNbckass | MeIUIIMHCKHE [Tpubopsl 151
pabora uH(pOpMaLIMOHHbIE KOMILJIEKCBI TUTSt
CHUCTEMBI 71a60paTOPHOTO
aHajan3a
MaremaTuueckasi Onosaorus Beenenune B MatLab doromeTpuyecKast
MEAULIMHCKAs
TEXHHUKA
buoungpopmaruka [TpousBoacTBEeHHAS
peIUIIOMHAs

IMpaKTHKaA
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7.2 Onucanue mnokKasarejlell W KPUTEPHEB OLCHUBAHHUA KOMIIETCHUHH Ha
PA3JIMYHBIX ITANIAX UX (POPMUPOBAHUSA, ONIUCAHUE HIKAJ OLCHUBAHUA

Tabnuua 7.2 TlokazaTenn M KpUTEPHUM OINpeeieHUs YPOBHSA C(HOPMUPOBAHHOCTU
KOMIMETeHIUN (JacTel KOMIETEHIU)

Kon [Toxa3zaTenu YpoBHH cHOPMUPOBAHHOCTH KOMIETECHIIMN
KOMIIETEH OLICHUBAaHUs IToporossi IIponBuHYTHIN Beicokuit
i / KOMITETEHIIUI (YnOBIETBOPUTEIHHBI (xoporo) (oTnMYHO)
JTar (MHIUKATOpBI i)
JIOCTYKEHUS
KOMITIETEHIIHH,
3aKpeIICHHbBIC 32
JMCITUTIMHOMN
1 2 3 4 5
nK 1 /| IK 1.1 | 3gars: 06a30ByI0 Jlononnumenvro x | Jonoanumenvro K
HavyangpH | AHAIA3UPYeT y4eOHYIO U nopo2oeomy VPOBHIO | BPOOGUHYMOMY — YDOBHIO
I MEIUKO- METOIUIECKYIO 00yUAIOWUTICS O0NINHCEH. | 0OYUAIOWUTICS OOJIHCEH:
Ouonormieckyio  u 3HaTh: HauboJiee | 3HaTh: OCHOBBI aHAIM3a
HAY4YHO- JIATEPATypy, : : :
TeXHHYECKYIO CETEBBIE TUTIOBBIE POCCHICKHE | OMOMETUITMHCKHUX
HHpOpPMAIIHIO B | yu(opManyonnple | 4 3apyOeKHbBIE | TAHHBIX C TOYKU 3PCHUS
gbepe pecypesL, MH(pOpPMAaIMOHHbIE MH(OPMALMOHHBIX
NOTEXHUYCCKHUX V3
MOPTaJbI TpaHcpopmanuii
crerem w | TOCBTIETEYIO cope >1<a, ne CEB eﬁegﬁme ’
TEXHOIOTUH npobiaemam ACpKaIl p
OUOMHPOPMATHKH 1 uH(bOpPMaLIHIO 0 | KOMIIBIOTEPHBIE
IK-1.2 - | MaTeMaTHUYeCKOil Xapakrepe U | TEXHOJOTUU
ObpabareiBaet 6HOOLHIL: TIOBE/ICHAN HCCIICJOBaHMSI
PeSyIbTATRI MEIHKO- : 61000BEKTOB H | TeHeTUYECKHUX
ouonornyecknx ~ u | COBPCMEHHBIC 5 .
skomormaeckux (B | HHDOPMAIHOHHO- MOTEXHUYECKUX II0CJIEI0BATEIBHOCTEN;
TOM qucie U | aHaIHTHIeCKHE CUCTEM; METO/Ibl OpPraHU3alHuU U
MHOTO(haKTOPHBIX ) CHCTEMEI B | METOIBI IIPOBEICHUSA
SKCIICPUMCHTOB ¢ MEIMITHE [IPEICTaBICHUSA MHOTO0(aKTOPHBIX
TIPUMCHCHITCM ’ €3yJbTaTOB JKCIEPUMEHTOB
COBPEMEHHBIX Ouonoruy, pesy. p .
WH(OPMATIHOHHBIX skostoruu, BTC; AHAIMTUYECKUX MEIUKO-IKOJOTUYECKON
TEXHOJIOTUI "l - OCHOBHEIE | HCCIEI0BAHNI HaIIPABJIECHHOCTH.
TEXHHUYECKHX OIOSKEHHs 1 | Oroornueckux -
CpEICTB METOIBI CUCTEM C TOMOIIbBIO | YMETh: - OCYIIECTBIATH
I1K-1.3 — IpoBoauT | €CTECTBEHHbIX ¥ | COBPCMCEHHBIX aHajms TCHOMHBIX
MEIUKO- TOYHBIX HayK muisi | KOMIBIOTEPHBIX [I0CJIE0BATEIBHOCTEN;
i: - TIPUMEHATH  METOJbI
OMOJIOTHYECKHE, HCCIIeI0BAHNUS u | TEXHOJIOTHH; p al
sKonormueckue (B THOCEO0JIOTUYECKOTO
o IIPEACTABIICHUS
TOM amcie u \Y : aHaJM3a  HOMOI'PAMM
[OBEICHH METB! BBISIBJISITH )
MHOTO(paKTOPHBIC) 2l rpachos
SKCIIEPMMEHTBI 110 | OMOJIOTHYECKUX 3aKOHOMCPHOCTH B | TP ’ .
YTBEPIKICHHOMU 06beKToB 1 cuctem | PYHKUIMOHMPOBAHMH Cel\gaHqueCKHX coteH,.
- a0aThIBATh
pmomarersmse | P2 I QHoodLexa o
HepapXUIECKUX aHaJIN3UpOBAThH NOJIMMOIATTbHYIO 1
9KCTIEPUMEHTHI c reTeDOreHH
OBHEl1 pe3yNbTaThl Y yro
HCIIOIb30BaHHEM yp ) HHGOPMAITHIO 0
CTaHJAPTHBIX 00BEeKTUBHOI PErpeCCUOHHOIO u pMmail
MIPOrPaMMHBIX 06paGoTKH KOPPEISILIHOHHOTO COCTOSTHHUH 1
CPEICTB C  IENbIO KIIUOHUPOBAHUU
Pea I PE3yJIBTATOB aHamu30B Ha mpeamer | PYHKIIHOHHPO

MOJIYyUYCHUA




16

MaTeMaTHYECKHUX
MOJENEN MPOLIECCOB,
MIPOTEKAIOIIHX B
OHMOTEXHUYECKUX
cHucTeMax

MOHUTOPHUHTA "
IKCIIEPUMEHTHUPOBA
HUS;

- METOJbI TIOUCKA,
XpaHeHue,
00paboTKHU U aHAIH3
UHpOpManuy,
XapaKTePU3YIOIINX
MIOBE/ICHUC
0M000BEKTA U-UITH
ouocuctem
Pa3TUYHBIX
HepapXUUECKUX
YPOBHEUN H3
Pa3HOOOpa3HBIX
HWCTOYHUKOB U 0a3
JTAHHBIX.

VYMersb:

- TIOJIB30BAThCS
COBPEMEHHBIMH
ITOMCKOBBIMH
CHCTEMaMH B
WHTEPHETE,
MEXTyHApOJHBIX
oubanoTeKax,
HWHJIEKCUPYEMBIX
Elaibrary, Scopus,
Web of Since,
Google Scholar,
KypHajax
«MeaumHcKas
TEXHUKa,
«CucTeMHBIN
aHaju3 B
OMOMEIUILIMHCKUAX
CHUCTEMax»,
U31aTeNIbCTBA
«PagnoTexHuka
00pabaThIBaTh
MOJIMMO/IAJIbHYIO U
reTepOreHHYI0
uHpopMaIrIo 0
COCTOSIHHH M
(YHKITMOHUPOBAHUH
OM000BEKTA;

- IPECTaBIATh
UH(POPMALIHIO O
MTOBEICHUU
OM000BEKTA H-HIIH

BBISIBIICHUS
B3aMMOCBS3EH MEKIY
pa3IuYHbIMU
XapaKTEePUCTHUKAMHU
0H000BEKTA;

- IPEJICTABIISATh
AKCIIEPUMEHTAIbHYIO
UHPOPMALINIO
MPEICTABICHHYIO
MYJIbTUMEUUHBIMU
CpelcTBamMu;

Bnaners: -
WHCTPYMECHTApUEM
Excel nmnst  pemenus
3aaq
OououHdpopMaTUKH U
MEUITHHBI
(aHaIUTHYECKOU
00paboTku
pe3yIIbTaTOB
MOHHTOPHHTA u
MEIHUKO-
9KOJIOTHYECKUX
AKCIIEPUMEHTOB);

- rpadu4eCcKuMH
CpeacTBaMu
MpEJICTaBICHUS
uHpopmarun 0
MOBE/ICHUU
0HM000BEKTA,
OMOTEXHUYECKHUX
CHUCTEM.

OHM000BEKTA;
[IPEACTABIIATH

Bnaners: -
WHCTPYMEHTAPUEM
MathCard  (u
10JI0OHBIM) TS
peleHus 3a/1a4
OouonHpopMaTUKH u
MEUIIHBI
(aHanUTHYECKOM
00paboTku

pe3yabTaToOB
MOHHUTOPHHTA u
MEMKO-3KOJIOTHIECKHX
AKCIEPUMEHTOB);

- MYJbTUMEIHHHBIMU
CpeacTBamM
MIPEJICTaBICHHUS
uH(popMauu 0
TTOBEJICHUN
0HM000BEKTA,
OMOTEXHUYECKUX
CHUCTEM.

UM



https://scholar.google.com/
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OMOCHCTEMBI B
TpeOyemMoM
dbopmare ¢
MpUMEHEHHEM
UH(POPMAIIMOHHBIX,
KOMIBIOTEPHBIX U
CEeTEeBBIX
TEXHOJIOTHIi;
Buianers: MeTOJaMU
UHPOPMALMOHHOTO
IIOHCKa B
Pa3IMYHBIX
nopranax, 6azax
JTAHHBIX,
AIIEKTPOHHBIX
O6ubnMoTeKax u
Apyrux
MH(}OPMaLIMOHHBIX
MCTOYHHKAX.
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7.3 TunoBble KOHTPOJIbHbIC 33IaHUA MJIM MHbIEe MaTepHaJbl, He0OX0AUMbIEe IJIs
OLICHKM 3HAHUH, YMEeHMIi, HABBIKOB U (MJIM) ONbITA JAeATeJIbHOCTH, XapaKTePU3 Y IIMX
ranbl  (OPMHMPOBAHMS  KOMIIETEHUM B  Ipolecce  OCBOEHHMS  OCHOBHOI
npo¢ecCHOHAIBbHON 00pa30BaTEIbLHON MPOrpaMMbl

Tabnuma 7.3 [TacmopT KOMIUIEKTa OLIEHOYHBIX CPEACTB A TEKYLIEro KOHTPOJIA

YCIIEBAEMOCTHU
Ne | Paznen (tema) nucuurnussl | Koa Texnonoru | OnieHOYHBIE CPEJCTBA Onucanue
/i KOHTPOJIA | HauMeHoBaHU | NoNo HIKaJ
pyemou dbopMupoB | e 3aJlaHU | OLICHUBAaHU
KOMIIETEH | aHus 51 s
100707 Q07 R107
e€ 4yacTn)
1 2 3 4 5 6 7
1 OcHOBHEIC METOJIbI, 1MII, BCIJI31, 1-14 CornacHo
CHIO0COObI u CpeacTBa BJIP, CPC | BCP1 1-4 Tabn.7.2.
MOJTY4YCHHUS, XPaHCHHUS, | re 1 1
nepepaboTku  MHPOpMALUU :
OMOMETUITMTHCKOTO
Xapakrepa.
2 | UadopmarmonHo- NMJIL, BCJ137, 1-14 CornacHo
aHanuTH4eckue cuctembl B | ITK 1.1 BJIP, CPC | BCP2 1-6 Tabmn.7.2.

MEIUIMHE U OMOJIOTUHN

3 | Uadopmarmonusie 17§ MU, BCJI32, 1-16 CornacHo
KOMIIBIOTEPHBIE BJIP, CPC | BCP3 1-5 Tabm1.7.2.
TEXHOJIOTUU B TIOJTYYCHHH,
xpaHennn u  obOpabotke | [TK 1.1,
nHpopmanuu. Opranuzanus | [1K 1,2,

u nposeaeHue wmeauko- | [1K 1,3
IKOJIOTUIECKUX

MHOTO(aKTOPHBIX

AKCTIEPUMEHTOB.

4 Maremarnueckue wmetons! | [TIK 1.2 UMJI, BCJI33, 1-5 Coriac2H0
00paboTKn MEIUKO- BJIP, CPC | BCJI35, 1-8 Tadm.7.2.
OMOJIOTHYECKOM BCP4 1-5
nHpopMaIuu.

5 IIK 1.2, UMJI, BCJI34, 1-10 CornacHo
O6pabdotka  wmHbpopmaruu | [1K 1.3 BJIP, CPC | BCJI36, 1-9 Tabmn.7.2.
AKOJIOTUYECKOTO XapaKTepa BCP5 1-5

Ipumeuanne: BJIP — BoimonHenue tadboparopubix pabor; BCJI3i — Bompockl cobeceaoBanus Mo 3amuTe
I-oii mabopatopHoii pabotsr; BCP — cobecemoBanme mo Bompocam K pasaeny (teme) j; UMJI — usydenue
MatepuaioB Jeknun,; CPC — camocrosTenpHast paboTa CTyIEHTOB

IIpumepsl TUMOBBIX KOHTPOJIbHBIX 32/IaHUI /I IPOBeAeHUs
TeKylIero KOHTPOJIsl yCIeBaeMOCTH

KoHTpoJsbHbIe BONPOCHI K 3amuTe JadopaTtopHoil padorsl Nel: CpaBHMTEIbHBIN
uHopMmanuoHHbIii anaau3 ctpykryp AHK.
1. YUro xapakTepusyeT HyKJIEOTH/IHAsi TEHETUYECKas MTOCIIEA0BATEIIBHOCTD ?
2. Kak ocyniecTBisieTcss BbIpaBHHBaHUE HYKJICOTHIHBIX IocienoBaTenbHocTen? Kakue
KOMITbIOTEPHBIE TPOTPAaMMBI JJISI 3TOI'0 UCIOJIB3YIOTCS B HACTOSIIIEE BpeMs ?
3. B ueM 3akit04aroTCs MPUHLMIBI Pa0OTHI TporpamMmHoro uHctpymentapuss CLUSTAL?
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4. Kak Hayka m3zydaeT nHGOOPMAIIUIO 3aKIIOYCHHYIO0 B TeHOMe? XapaKTePUCTUKA OOBEKTOB U
METOJOJIOTHH UCCIEI0BaAHUS.
5. Obmee n oTnmuust GopMaToB TpeacTaBieHus reHetndecknx AaHHBIX FASTA, FASTQ wu
GenBank.
6. Kakum 00pa3oM OCYHIECTBISETCS MPEACTABICHUE TEHETUYECKOW HWHpOpManmuu B
3NEKTPOHHOM BUJIE.
7. OxapakTepu3yuTe OCHOBHBIE€ CYIIECCTBYIOIIME METOJbl IOWCKAa TOMOJIOTHM B
OMOJOTUYECKUX MOCIIEA0BATETLHOCTSIX?
8. Omnwmmute MaTeMaTHYeCKHil ammapaT o0paOoTku OuomHGOpMalMM B AJITOPUTME
Hupnmana-Bynmna.
9. Onmummte MaTteMaTWdeckuid o0OpabOTKM OuomHGOpPMAIMK B aIrOpUTME Cwmura-
Borepmana.
10. ITo KakOMy KPUTEPHIO OLICHUBAETCS CXOJACTBO OHMOJOTUYECKUX MOCIEA0BATEILHOCTEH.
11. OxapakTepusyiTe 3Tanbl aIrOpuTMa CPaBHEHUS FT€HETUYECKUX MOCIEI0BATEIbHOCTEN?
12. Kakum  oOpa3om  co3maeTcs  ClOBapb Uil  CpPaBHEHUS  TEHETUYECKHX
MOCJIeI0BATEIIbHOCTE M ?
13. Kakum 00pa3om OCyIecTBISETCS MOUCK ONMTUMAIBLHOTO TOKPHITHS?
14. Kak ocy1iecTBiIsieTcsl CKAaHUPOBaHUE 1IEJIEBON CTPOKHU?

Bomnpocsl k cobecenoBanuio Kk pasaeay 3. UHdopmaunoHHble 1 KOMIbIOTEPHbIE

TEXHOJIOTHM B MOJIy4eHNH, XPAHEHNH 1 00padoTke MHPOPMAIMH:

- yrnpaBlieHHe WH()OPMAITMOHHBIMU TTOTOKAMH IMOCPEACTBOM KOMITBIOTEPHBIX TEXHOJIOTHIA;
- MEJUIIUHCKUE IKCIIEPTHBIE CUCTEMBI;
- MOJIEIMPOBaHKNE OMOJIOTMYECKHUX MTPOLIECCOB, CUCTEM U CUCTEM;
- aBTOMaTU3UPOBAaHHBIE CUCTEMBbI OJJEPIKKU MPUHATUS PEILIEHUM.
- TEHJEHUUHU PA3BUTUS 3JIEKTPOHUKH, NMPUMEHEHHE HH(POPMALMOHHBIX TEXHOJIOTMH IpH
aHaIM3e OMOJIOTMYECKUX CUCTEM.

TunoBbie 3a1aHus /151 NPOBEICHUA MPOMEKYTOYHON ATTECTAIUU 00YIAK IIUXCH

[IpomexyTouHas atrectanus (MTOroBas MO AUCLUILIMHE) MPOBOAUTCA B (hOpME 3auer.
3aueT NTPOBOJUTCS B OAHOU U3 QopM: cobecenoBaHus, OIAHKOBOTO WJIH KOMIIBIOTEPHOTO
TECTUPOBAHUS.

[IpoBepsieMbIMU HAa MPOMEKYTOYHOU ATTECTALMU BJIEMEHTAMM COJEPIKAHUS SIBISIOTCS
TEMBbI JUCLUILIMHBI, YKa3aHHBIE B pa3jeie 4 HacTosUeN IporpaMMsl. Bee TEMBI JUCIUTIIIMHBL
orpaxxeHbl B KM B paBubix momsix (%). BT3 Bkitouaer B cebs He menee 100 3amaHuii u
IIOCTOSIHHO TomonHsAeTcd. sl mpoBEepKM 3HAHMM MCHOJB3YIOTCS BOIPOCHI U 3aJaHUS B
3aKpBITBIX (popmax. YMeHHUs, HaBbIKM M KOMIIETEHLIMH MPOBEPSAIOTCS C MOMOIIBIO 3a1ay
(cUTyallMOHHBIX, MPOU3BOACTBEHHBIX WM KEWCOBOTO XapaKTepa) M pPa3IU4yHOro BHJA
KOHCTPYKTOPOB. Bce 3agaun sSBIAIOTCS MHOTOXOJ0BBIMUA. HEKoTOpBIE 3a/1auu, IPOBEPSIOLIUE
ypOBEHb C(POPMUPOBAHHOCTU KOMIIETEHLIUM, SIBISIIOTCS MHOTOBAPUAHTHBIMHU. B KaxabIi
BapuaHT KMM BkiI04aroTCs 3aaHus 10 KaXXJAOMY IIPOBEPIEMOMY IJIEMEHTY COIAEPKAHUS BO
BCEX IMEPEUMCIEHHBIX BbIlIEe (popMax M pa3sHOro YpoBHs CIOKHOCTH. Takou ¢opmar KM
MO3BOJISIET OOBEKTUBHO OMNPENETUTh KAaueCTBO OCBOCHHUS OOYyYaroUIMMHCS OCHOBHBIX
AJIEMEHTOB COJIEpKaHUS JUCLMIUIMHBI U YPOBEHb CPOPMUPOBAHHOCTH KOMITETEHIIUH.
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IIpuMepbI THNOBBIX 3aJaHUI JIJIA IPOBeIeHUs MMPOMEKYTOYHOM aTTeCTAlluN
o0yyaommxcs

1. BnusiHre HEKOTOPOTO HKOJIOTHIECKOTO (paKTOpa HA YUCICHHOCTH MOMYJISIIUN
MOJIETTUPYETCSl CTENEHHBIM 3aKOHOM 10 ocHOBaHMIO 10 u ctenensio (-0,1*x), rae x -
KOHIIEHTpAIIHs dKoJorhueckoro (pakropa. Kak usmeHuTcs norapupmMudeckoe 3HaUCHHE
YUCJICHHOCTH HACEJICHUS, €CJTU KOHIIEHTpanus 3KodakTopa Bo3pacteT B 10 paz?
Bapuanmer omeema:

IIpasunvnwiii: ymensmuThes B 10 pa3

Bapuanm 2: ymenbpmmnthes B 20 pas

Bapuanm 3: ysenuuutbes B 10 pa3

Bapuanum 4: ocranytcs 60e3 M3MEHEHU

2. Ilpm cCymiecTBEHHON TETEPOTEHHOCTH pPE3yJbTaTOB WCCIEIOBAHUNA PEKOMEHIYeTCs
WCIIOJIb30BATh

Bapuanumwvr omeema.

IIpasunvrolii: pEerpecCCUOHHBIN METaaHAIU3

Bapuanm 2: perpecCUOHHBINA apHbIA aHATINA3

Bapuanm 3:KyMynsTUBHBIN aHAIN3

Bapuanum 4: norudeckui aHanus

3. K 3amauam OnonH(OpPMaTHKH B SKOJIOTUH OTHOCSTCS :

Bapuanmer omeema:

lIpasunbHwiii; TOCTPOECHUE FKOJIOTUUECKUX MOJIENIEH, CTaTUCTUYECKOE UCCIIEOBAHNE
HNOMYJIALIMI, KOJIMYECTBEHHAS OINKCAaTENIbHAs HKOJIOTUs

Bapuanm 2: xonuuecTBeHHas ONUCATENbHAS YKOJIOTHUS

Bapuanm 3: mocTpoeHUE 3KOJIOTMYECKUX MOJIETEN

Bapuanm 4: ctatuctuueckoe UCCieq0BaHUE TOMYJISLNAN

IIpumepsI TECTOBBIX BONPOCOB MO pa3aesaam (temam) 1,2:

1. KakoBbI OCHOBHBIE 3Talbl JIAHUPOBAHUS SKCIIEPUMEHTA HaJl OM000BEKTOM?

2. Tepmunst "Oumomndbopmatuka" ¢  "BeIUMCIWUTENIbHAs  OuWoJoTHs"  4YacTo
yIOTpeOA0TCA KAk .. ..

3. OyHKIMOHAIBHBIE CUCTEMBI - ITO ...

4.. KonnuecTBeHHasi paguoOnoIOrusl aHaIU3UpPyeT 3aBUCUMOCTD .. ..

5. Kak onuceiBaeTcs Kj1acc cpeicTBaMu OMOMHPOPMATUKH?

6. Pazmenenue mpoueccoB - (GOpPMUPOBAHUE ...... , TIO3BOJISIFOILETO BBIJCIHUTH
OTIpe/IeNIEHHbIN Kilacc 00BEKTOB MO HaOMIOJaeMbIM CLEHapUsM y oOBEKTa 3TOro Kiacca.
(BCTaBbTE BHIPAKECHHE)

7. IlocTpoeHue MpOrHo3a UTora - 310 ...... C ONPEJEICHHBIM UTOTOM I10 HA0JII01aeMbIM
CLIEHApUSIM MPOIIECCOB. (BCTaBbTE NMPOMYUIEHHYIO (pasy).

8. Uro Ha3pBaeTCs CIy4YyalHBIM pacCHpPEIEICHUEM YYaCTHHKOB  HCIBITAHHIA
OTIPENIETICHHOTO Ki1acca OM00OBEKTOB?

9. Ilpu xakux ycnoBusix Hanbosee 3pPeKTuBHA paHAOMHU3AIIHS ?

10. Kak Ha3bIBaeTcs HecydailHOE pacipeiesieHne 1o 0nooObeKTa 1o rpymnmnam?

11. K ucnonp3yembIM B IOATHUNIAM JAHHBIX OTHOCSITCS:

12. CrpykTypa KIMHHYECKUX UCIIBITAHUI 3€JIeHa — 3TO . ...
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13. K xmuMaTudecKkuM WH()OPMAITHOHHBIM UCTOYHUKAM OTHOCSITCS:

14. K naneosko10ru4ecKuM UCTOYHUKAM HHGOPMAIIUA OTHOCATCS

15. Hepapxuueckass cxema WH(GOPMAIMOHHBIX B3aUMOJCHCTBUN (DYHKIIMOHATHHBIX
CHUCTEM Pa3HOr0 YPOBHS OPTaHU3ALMHU UMEET CIAEAYIOIIYIO MOCIEI0BATEIbHOCTh YPOBHEM:

IIpumepsbl TECTOBBIX BONPOCOB 1O pa3jeiay (Temam) 3:

1. Tlomoraer nu OuomHpOpPMAaTHKA HBOJIIOIIMOHHBIM  OMOJIOTaM  OTCIIEKUBAThH
MOSIBJICHHE IMyOIHMKAINi, CoAepKaluX HHPOPMAIIHIO O OOJIBIIIOM KOJIMYECTBE BUIAOB?

2. loxa3atenbHas MEIUIIMHA Oa3UpyeTCs HA MPUHIIUIAX. . ..

3. C ToukM 3peHus [OCTIKCHHS HeoOXoAuMoW WH(GOPMATHBHOCTU JTHO00E
HCCIIEJOBAaHUE XapaKTepU3yeTCs

4. TlpocTpaHCTBEHHBIC CTPYKTYphl, BO3HUKAIOIIME B OTKPBITHIX OHOCHUCTEMAX,
N.Ilpuroxun Ha3Bai ...

7. OyHKIMOHANbHAs CHUCTEMAa TPU peaTu3alii 1[EJIeBOH (QYHKIMU HCIOIb3YET
MPUHLMII .. ..

8. K mepBomy 3Tamny njaHUpOBaHUS HCCIIEIOBAHUS OTHOCHUTCS . ...

9. Ko BTOpOMY 3Tany rmjiaHUupOBaHUS UCCIIEAOBAHUS OTHOCUTCS

IIpuMepbI TECTOBBIX BONIPOCOB MO pa3jaenaM (Temam) 4,5:

1. I'pynnupoBKka MpU3HAKOB B KJIACTEPhl MPUMEHSIETCS HAa JOCTaTOYHO OJHOPOIHOM
BBIOOPKE C IIENIBIO?

2. Ilpu pemennn mpoOnemMbl pacmiPpPOBKM TEHOMA 4YEJIOBEKa HCIOJIb30BAINCH
JIOCTHXKEHUST OnonHpopMaTHKu?

3. K kputepusiM kauecTBa aBTOMaTUYECKOM TAKCOHOMUU OTHOCSITCHL. . ..

4. B KkakoM Trojay BIEPBbIE KOMIIBIOTEPHl ObUIM NPUMEHEHBI U1 aHalIu3a
OMOJIOrM4YECKUX 0OBEKTOB U MPOIIECCOB?

5. YTo no3BOJISET BBIIBUTh aBTOKOPPEISLMOHHBIA aHATIN3 KapAUOTrPaAMMBbI?

6. Tunosas 3aja4ya pacrio3HaBaHUs (JUArHOCTUKN) CTABUTCSA KaK . ...

7. VHTepBan 3HaueHUN IpU3HAKA, PACCUMTAHHBIM U1l KaKOro-TO IapameTpa IIo
BBIOODKE M C ONPEAEIEHHOM BEPOSATHOCTHIO BKIIOYAIOMIMM HCTUHHOE 3HAY€HUE
Ha3bIBAETCH . ...

8. IIpu3Haku, 3HAUEHUSI KOTOPBIX MPEACTABISAIOT COOON YCIOBHBIE KOl HEU3MEPUMBIX
KaTeropuil Ha3bIBAIOTCS

9. llpu3sHaky, 3HA4YEHHS] KOTOPBIX OTPa)KAIOT CTENEHb BBIPAXKEHHOCTU KaKOW-TMOO
XapaKTEepUCTUKHU 00BEKTA HCCIIEIOBAaHUS HA3bIBAIOTCS

10. Mepa onucaHus B3aMMOCBSI3M 3aKOHOB PAaCHpPENENICHUS KOJUYECTBEHHBIX
IIPU3HAKOB Ha3bIBACTCS

11. K ogHOMY U3 yCIOBUI IPUMEHEHHUS JIOTUCTUYECKON PErPECCUN OTHOCHUTCS

12. Pe3ynbTaTOM perpecCUOHHON MOJIEH SIBJISIETCS CO3JaHue

13. IucKkpuMUHAHTHBIN aHAIW3 TPEJHA3HAYCH IS

14. Pemenuie Borpoca TAKCOHOMUU OaKTEpPHUI MO3BOJISAIOT PEUIUTh METOIBI. ..

15. Yro no3BossieT METOX CUMIITOMHOTO aHaiau3a?

16. K oCHOBHBIM THIIaM KJIACTEPHOTO aHalli3a OTHOCUTCS TPYNIUPOBKA ...

17. B mporecce perpecCCHOHHOTO aHaIN3a UACHTUPUIUPYIOTCS . . ...

[ToJTHOCTBIO OLIEHOYHBIE MATEPUANIBI U OLEHOYHBIE CpEACTBA IS IPOBEICHUS
TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH NPEACTaBICHBl B Y MM no aucuuiuHe.
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7.4 MeTonnyeckne MaTepuaJibl, ONpeae/sionye Npoueaypbl OeHUBAHUS 3HAHMI, YMEHUI,
HABBIKOB M (HJIM) ONBITA /IeSITEJIbHOCTH, XaPAKTePU3YIOLIUX 3Tanbl (POPMHUPOBAHUS KOMIIETEHIMIi

[Ipouenypbl olleHMBaHUS 3HAHWM, YMEHWH, HABBIKOB U (WJIM) OMBITA JESATEIHHOCTH,
XapaKTepU3YIOMUX dTanbl (OPMUPOBAHMS KOMIIETCHIIMM, PETYIUPYIOTCS CIEIYIOIIUMHI
HOPMAaTHBHBIMU aKTaMU YHUBEPCUTETA!

— monoxkerne II 02.016-2018 «O OamIbHO-PEUTHHTOBOM cHCTEME OIICHUBAHUSA
pe3yNbTaToOB OOYYEeHHS MO JUCHUIUIMHAM (MOIYJsM) M TMpPaKTUKaM I[P OCBOCHHUU
o0Oy4armuMucs 00pa30BaTEebHBIX IPOTPaAMM,

— METOJIMYECKUE yKa3aHWs, UCTIOJIb3yeMbIe B 00pa30BaTEIIbHOM MpOIecce, YKa3aHHbIC
B CITMCKE JINTEPATYPBHI.

Jns mexkywezo koumpoaa ycnesaemocmu 1o JUCUUAIUIMHE B PaMKax JEUCTBYIOLIEH B
YHUBEPCUTETE OaNIbHO-PEUTHHTOBOM CUCTEMBI TMPUMEHSCTCA CIEAYIOIIMA  TOPSI0K
Ha4MCJIeHUs 0aJlIOB:

Tabumua 7.4 — Ilopsinok Hauyucjaenus 6a110B B pamkax bPC

MuHuMaIbHBINA 6as MaxkcuMabHBIN Oan
dopMma KOHTPOIISL
bann IIpumeuanue bain IIpumedanue
1 2 3 4 5
JI31 cobecenoBaHue MO OTYETY Brimonnenue, JIOJIS Brimonnenne, JIOTIS
2 MIPaBUIIbHBIX JeHCTBUH 3 MPaBUIIbHBIX OTBETOB
menee 30% 6omnee 80%
JI32 - cobecemoBaHue MO OTUETY Brimonxenue, JLOJISI BrimonHenwue, JIOJISt
2 MIPaBHIIbHBIX JeHCTBUIH 4 MPaBUIIbHBIX OTBETOB
menee 30% 6omnee 80%
JI33 — JI37 - coOecenoBaHue I10 Brimonnenue, 10T Brinonnenue, 0TS
OTYeTy 4 MPABHIIBHBIX JEeUCTBUI 6 MPaBHIIBHBIX OTBETOB
menee 30% 6omnee 80%
PyOexubIit TecT 1 He orBermn HM Ha OaMH OTBeTHI HAa BCE BOMIPOCHI
(cobecemnoBanme) BOIIPOC MIPaBUITLHO
OcHogHble mMemoowl, cnocobwl u 0 3
cpedcmea NOLyYeHUsl, XpPaHeHus,
nepepabomxu ungpopmayuu
OUOMEOUYUHCKO20 XapaKmepda.
PybexwHbrit TecT 2 He orBermn Hu Ha omuH OTBeTnyi Ha BCE BOIMPOCHI
(cobecemoBanme) BOIIPOC MIPaBUIILHO
HUngpopmayuonno- 0 4
aHanumuyecKue cucmembl 8
Meouyune u buonouu
Pybexubrit TECT 3 He orBerun HM Ha oauMH OTBeTU Ha BCE BOHOPOCHI
(cobecenoBanme) BOIIPOC MIPABUIIEHO
Unghopmayuonnvie u 0 4
KOMHblOmepHble MEeXHON02UU 8
noJyueHuu, XpaHeHuu u
obpabomke ungopmayuu
Uroro: 24 48
[TocemaemocTs: 0 He mocermn HM opmHOTO 16 [Tocernn Bce 3aHATHS
3aHITHS
3ayer (UT) He nocerun sx3ameH uiam Bepro otBerun Ha Ooinee
0 HE OTBETWJI HH Ha OJIHH 36 uyeM Ha 85% BompocoB
BOITPOC
Hroro: - 100
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JUis  mpOMEXyTOYHOW  aTrTecTallud, MOPOBOAUMONM B ¢GopMe TECTUPOBAHMS,
UCIOJIb3yeTCs CIEAYIONasi METOIMKA OLIEHUBAaHUS 3HAHUM, YMEHUH, HaBBIKOB U (WJIM) OIBITA
nesrenbHocTU. B kaxknom Bapuante KUM. B kaxnaeii KMM BkmtodeHol6 3amanuii: 15
TECTOBBIX BOIIPOCOB B 3aKpbITOM (popMe U oAHA 3a7a4ya. MakcUMalbHOE KOJIMYECTBO OalIoB
3a TECTHPOBaHHE - 36 OAILTOB.

ITo xaxxmomMy BOIpOCy OOYYarOLIUICS MOJIY4YaeT ONPEAEIEHHOE KOJUYECTBO OAIIOB,
perilaMeHTUPYEeMbIX Tabmumei 7.2.

8 IlepeyeHb OCHOBHOW M JONOJHHUTEJIbHON Y4eOHO# JMTEpPaTypbl, HEOOXOAMMOM
JJI5l OCBOEHUS TUCIHUTITHHBI

8.1. OcHoBHas JuTEpPaTYypa

1. BononuenkoBa, JI. A. buoundopmaruka : ydeOHoe mnocobue [Texctr ]/ JI. A.
BononuenkoBa ; OMckuii rocyaapcTBeHHbI yHHBEpcUTET M. @. M. JlocToeBckoro. -
Omck : OMckuii rocynapcTBeHHbl yHuBepcuTeT uM. @.M. [ToctoeBckoro, 2018. - 44 ¢
2. Kopenesckuii, H.A. BBenenue B HampaBieHUE NOATOTOBKU «BHOTEXHUYECKHUE CUCTEMBI U
texHonorum» [Tekct]: Yuebnoe nmocobue / H. A. KopeneBckuiti. — Crapsiii Ockon: THT,
2021. — 360 c. I'pud: PexomennoBano YMO.
3. Ceperun, CranucnaB IletpoBuu. buodusuka u OCHOBBI B3aUMOAEWUCTBUS (HU3HUECKUX
noJieit ¢ onooowekTamu [Tekcr] : yaeobnoe nmocodbue / C. I1. Ceperun, H. A. Kopenerckuii, O.
B. IaramoBa ; Kypckoe pervoHambHOE OTIEIEHHE MEXIYHAPOAHOM aKaJIeMuU HayK
9KOJIOTMM, O€30IacHOCTH uYenoBeka u  npuponbl, IOro-3anagHslii  rocyapCTBEHHbBIN
yHuBepcuTert. - Kypck : [0. u.], 2014. - 360 c.

8.2 JlomosiHUTEILHAS JIUTEpaTypa
4. T'yu, A. K. Teopus urp u 3amurta koMmnbioTepHbix cucteM [ Tekcr] /A. K. I'yir . —M.:URSS,
2015. -144c.

5. Jleck, A. Benenue B 6uonndopmatuky [Tekcr] : nep. ¢ anrin. / nmox pea. A. A. MupoHoBa,
B. K. HIBsiaaca. - M. : BUHOM. JlaGoparopust 3uanuii, 2009. - 318 ¢

8.3 Ilepeyenp MeTOAMYECKUX YKA3ZAHU A

1. JlaGopaTopHbIii TPAaKTUKyM IO aucuuIuinHe «buowmHbopmaTHKay : IS CTYJICHTOB
HarpaBieHus 1moarotoBku 12.03.04 «buoTexHuveckue cucreMbl U TexHojorum» / FOro-
3amn. roc. yH-T ; cocT.: M. B. Apremenko, H. M. Kanyruna. - DnekTpoH. TEKCTOBBIE JaH.
(1492 KB). - Kypck : FO3I'Y, 2023. - 91 c.

2. CamocrosiTenbHasi paboTa CTYJAEHTOB: MeToaudeckue ykazanus // FOro-3am. roc. yH-T;
cocT. M.B. Aptemenko, K.B. PazymoBa, - DnektpoH. TekctoBble aaH. (672 Kb). - Kypck :
031V, 2023 - 51 c.

8.4 /Ipyrue yueOHO-MeTOANYECKHE MaTEPHUAJIbI

OtpacneBble HAYyYHO-TEXHUYECKHUE )KYpHAIbI B OMOTMOTEKE YHUBEPCUTETA:
1. bubnunoreynas noanucka Ha xxypHai «MeIulIruHCKash TEXHUKA.
2. bubnuoteunas noanucka Ha xxypHai «buorexnocepar
3. bubnunoreynas noanucka Ha )KypHal «buomMeMIIMHCKAs PaAUOIEKTPOHUKA

9. Ilepeuennb pecypcoB HH(OPMAIUMOHHO-TEJIEKOMMYHMKAIIMOHHOU ceTH «HTEpHETY,
HEO0XOIUMBIX JIJIfl OCBOCHUS IMCIUNIUHBI:
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1. NadopmanmonHas cucrema «EamHOe OKHO mMocTyma K 00pa3oBaTENbHBIM PECypcam»
http://window.edu.ru/library

2. DnektponHas 6ubnunoreka FO3I'Y http://www.lib.swsu.ru/

3.0neKTpoHHO-OMOIMOTEYHasT ~ cUcTeMa  «YHHBepcuTeTrckas  OuOmmoreka  online»
http://mwww.biblioclub.ru

4. DnextpoHHbIl moptan «IIpoekt — Best Onosorus» http://www.sbio.info/

5. DnextponHas pecype «Hayunas sanmekTponHas oubanoreka eLibrary.ruy : http://elibrary.ru
6. DnekTpoHHO-O0MOIMoTeuHas cucteMa «"IPRbooks" http://iprbookshop.ru

7. DnexTpoHHBIN mopTan http://bioinformatics.ru.

8. DIIeKTpOHHBIN KypHAT «MaTteMaTruaeckass Onoiaorus 1 OMOMH(POPMATHKAY

RL: http://www.matbio.org

10. MeToanuyeckue yKazaHus JJisl 00y4AIOUIUXCHA 10 OCBOEHUIO U CIIUILIUHBI
OCHOBHBIMH BHJIaMH aYJAUTOPHOU paOOTHI CTYJICHTA MPU N3YYCHUU TUCIUILTAHBI
SBIIAIOTCS JIEKIIMM W JIa0OpaTOpPHBIC 3aHATHSA, HAa KOTOPBIX CTYAEHT MPUOOpETaeT 3HaHUS,
YMEHHS M HABBIKM B KOHTEKCTE OCBaMBaeMbIX KomrieTeHIUHA. CTyAeHT HE MMEeT IpaBa
MPOIMYCKAaTh 3aHATHs 0€3 yBaKUTEIbHBIX MPUYUH. Ha IeKIusax: m3jaararoTcst U pa3bsICHIIOTCS
OCHOBHBIC TIOHATHS TEMBI, TEOPETUUYECKHE W TIPAKTUYECKUE TPOOJIIEMBbI,  JalOTCs
PEKOMEHIAIMH JIJIsI CAMOCTOATEILHON paOOThl M OTBETHl Ha BO3HMKAIOIIWE y O00yUYaIOIUXCS
BOTIPOCHI. B Xoze neKkuuw CTYAEHT JOJKEH BHHMMATEIBHO CIIYIIaTh W KOHCIIEKTUPOBATH
u3ydaeMblii matepuain. V3ydeHue HamOojee BaKHBIX TEM WM Pa3lejOB IUCIHUTIIIUHBI
3aBepLIAIOT JA0OPATOPHBIM MPAKTUKYM (3aHATUS U CEMMHApBI), KOTOpbIE O0ECIIEYUBAIOT:
KOHTPOJIb MOATOTOBJIEHHOCTH CTYAEHTA, 3aKpeIjieHue yueOHOro marepuania, IpuoOpeTeHue
OMbITA YCTHBIX NMYOJIMYHBIX BBICTYIUIEHUM, BEJIEHUSI JUCKYCCUM, B TOM YUCJIE apryMEHTalUU

Y 3aLIUTHl BBIIBUTAEMBIX I1OJIOKEHUN U TE3HCOB.

JIaGopaTopHOMY MPAaKTUKyMy MpPEILIECTBYET CaMOCTOSITENIbHAsi paboTa CTyJEHTa,
CBsI3aHHAsl C OCBOCHHEM MaTepHalla, MOJYYEHHOI'O Ha JIEKIMSIX, 1 MATEPUAJIOB, U3JI0KEHHBIX
B yuyeOHMKax U Yy4dyeOHBIX TMOCOOMSX, a TaKkKe JHUTepaType, pPEKOMEHIOBAaHHOM
npenogaBaTteneM. [lo cornacoBaHuio C NpenojaBaTeNeM WM IO €ro 3aJaHMI0 CTYJIEHTHI
rOTOBUTH pedeparbl MO OTAEIAbHBIM TEeMaM JAMCIUIUIMHBI, BBICTYNATh Ha 3aHATUSAX C
nokianaMu. OCHOBY JOKJIAJIOB COCTABIISIET, KaK IPaBWJIO, COJEP>KAHHE MOArOTOBIEHHBIX
CTyJEHTaMu pedepaTos.

KauecTBo yueOHOI paOoThl 00yUarouXCcs MPENno1aBaTeb OLEHUBAET M0 Pe3yIbTaTaM

TECTUPOBaHUA, cOOECEOBaHUS, 3alIUThl OTYETOB MO BBIIOJIHEHHBIM paboTaM, a Takke IO
pe3ysbTaTaM JOKJIaJ0B U MPe3eHTAlUi TOJyYeHHbBIX Pe3yIbTaTOB.
[IpenonaBatens Ha NEpPBBIX 3aHATHSAX OOBACHSET CTyAEHTaM, Kakue (opmbl OOydeHHs
CJIEIyeT WCIIOJIb30BaTh MPU CAMOCTOSATEIHLHOM W3YYEHUU AUCLUILIMHBI: KOHCIIEKTUPOBAHHE
yueOHOM JNHUTepaTyphl U JEKLIMH, COCTABJIEHUE CIOBAped MOHATUA M TEPMHHOB U T. I. B
nporuecce 00ydeHus IpenoaBaTeld UCHOb3YIOT aKTUBHBIE ()OPMBI pabOThI CO CTYJIEHTAMHU:
YTEHHE JICKI[MH, MPUBJICUYEHHE CTYJEHTOB K TBOPUECKOMY IIpoOlleCCY Ha JIEKLUSAX,
MPOMEXYTOYHBIM KOHTPOJIb IyTEM «OTpPaOOTKW» CTYAEHTAMU MPOIYLUICHHBIX JEKIHUH,
ydacTue B IPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYIbTALUAX (COOECeOBAHUM).

O1u PopMbI CIOCOOCTBYIOT BBIPAOOTKE Y CTYJEHTOB YMEHUs paboTaTh ¢ YYCOHUKOM U
nuTepatypoi. M3ydeHue nutepaTypbl COCTaBIs€T 3HAYUTENIbHYIO YacTb CaMOCTOSITEIBHOM
paboTel oOywaromierocsi. 1o OONBLION TpyH, TpeOYIOMMA yCHIMA W JKEelaHus CTYJIEHTa,


http://www.edu.ru/modules.php?page_id=6&name=Web_Links&op=modload&l_op=visit&lid=77565
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YMEHUN W HaBBIKOB pPabOThl ¢ HMH(POPMAIMOHHBIMA HCTOYHUKAMH, AHAIUTUYECKOTO U
KPUTHUYECKOTO MbINIICHUS. B caMoM Havane paboThl BaXKHO MPABUIBHO ONPEJCIUThH LETb U
Hampasienue. [IpounTanHoe U U3ydyeHHOE CIeAYyeT 3aKpenuTh B maMsaTH. OJHUM U3 IPUEMOB
(GuKCUpOBaHUS M 3aKpEIJICHUE OCBOCHHOTO MaTepuana SBISIETCS KOHCIEKTHUPOBAHUE.
CucremaTnyeckoe KOHCIEKTUpOBaHUWE (M JanbHEWmas padoTa ¢ KOHCIEKTOM) IOMOTraer
HAyYUTHCSA TPABUIBHO, KPATKO M YETKO, CEMAaHTUYECKU TPAMOTHO HU3JaraTh MPOYUTAHHBIN
Marepua.

BrimonHATh rpaduk caMOCTOSITENbHON pabOThl CleAyeT HAUMHATH C MEPBBIX 3aHITHH.
OT 3aHATHA K 3aHATHIO HEOOXOAMMO PETyJIsSpHO TPOYMUTHIBATH KOHCIEKT JICKIUH,
3HAKOMHUTHCS C COOTBETCTBYIOIIMMH pa3feiaMu ydeOHHKa, YUTaTh M KOHCIIEKTHPOBATH
auTepaTypy IO Kaxaoh Teme aucuuiimHbl. CamocTodTenbHas padoTa  MO3BOJIIET
PaBHOMEpPHO pacHpeaciuTh Yyd4eOHYI0 Harpy3Ky, CIIOCOOCTByeT Oojiee TIyOOKOMY U
KaueCTBEHHOMY YCBOCHHIO M3Y4YEHHOro Marepuaia. B ciyuae HEOOXOAWMOCTH CTYACHTHI
oOpaimarTcs 3a KOHCYJbTAIIMEH K TPENoJaBaTeNi0 C IENbI0 YCBOCHUS M 3aKPETUICHHS
KOMITETEHIIUHM (COOTBETCTBYIOIIMX 3HAHUM, YMEHUN U HABBIKOB).

11 Ilepeyenr HH(POPMANMUOHHBIX TEXHOJIOTHH, HMCHOJb3YEeMbIX NPH OCYLIECTBJICHUH
00pa30BaTeJbHOIO Mpoulecca M0 AMCHUIUIMHE, BKJIKYasi IepedYeHb NPOrPaMMHOIO
o0ecriedyeHUs1 1 MHGPOPMANMOHHBIX CIIPABOYHBIX CUCTEM (IIPH HEOOXOTUMOCTH)

baza maHHBIX Kadeapbl M0 MOJEIUPOBAHUIO OMOJIOTHYECKHX OOBEKTOB M CHUCTEM II0
pe3yibTaTaM MOHHTOpPWHTA, HHCTpyMeHTapuii EXcel, paboTta ¢ 37eKTpOHHBIM MUKPOCKOIIOM -
http://www.westmedica.ru/ru/home/news/show/1632, http://www.synapsis.ru/vemru.html,
onepanronHas cucteMa Windows, antuupyc Kacnepckoro (nmu ESETNOD)

12 Onucanue MarepHaJbHO-TEXHMYECKON 0a3bl, HEOOXOAMMON I OCYLIeCTBJICHHUS
00pa30BaTeJBLHOI0 Mpolecca Mo JUCHUILINHE

CranmapTHO 00OpYyIOBaHHBIE JIEKIIMOHHBIE ayAUTOpUU. sl MpOBeneHUs OTAEIbHBIX
3aHATUN (TI0 3asBKE) - BbIJENICHHE KOMIIBIOTEPHOTO Kjacca, a TakkKe ayIuTOpUU IS
NpOBEICHUS  WHTEPAKTUBHBIX  JIEKIMWA:  BUICONPOEKTOpP, OJKpaH HACTEHHBIH, Ap.
0o0opynoBaHUE.
Aynutopus u paboune Mecta 0OydaromuXcs JOJKHBI ObITh OCHAIIEHBI 000PYIOBaHUEM HE
Hwke: [1DBM AsusP5G41T-M LE/DDR3 2048Mb/Coree 2 Duo E7500/SATA-11
500GbHitachi/DVD+/-RW/ATX 450W inwin/Monutop TFT Wide 20", na3epHslii npuHTEp
(tuma Canon LBP-810, Hewlett Packard LJ 1160 unun um nomo6usie), Tonomerp MT -40
(unu ananoruuHslit), mporpammsel Scilab, GNU Octave.

Paboune Mecta oOy4arommxcss NpearnoiaraT NOAKIIOYEHHE K CETH UHTEPHET.

13 Oco0enHocTH peanuM3anMyd JIUCHUIVIMHBI JJIS HHBAJMAOB M JHI C
OrPAHMYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

[Ipu oOy4yeHun JUI[ C OTPaHUYECHHBIMH BO3MOKHOCTSMH 3JI0POBBSI YUHTHIBAIOTCS HMX
WHIWBHUAyaJIbHbIE TIcCUuXoduiznueckue ocobeHHocTH. OO0ydeHue MHBAIUIOB OCYIIECTBIISIETCS
Tak)K€ B COOTBETCTBHHM C WHIMBHAYaJbHOW NPOrpaMMOl peaOuiutanuv WHBaIuAa (mpu
HaJINYUN).
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Mna auy ¢ napywenuem ciyxa BO3MOKHO NpeAOCTaBlIeHUE y4yeOHON MH(oOpManuu B
BU3yalmbHOW QopMe (KpaTKMW KOHCHEKT JEKIWW; TEeKCThl 3a/JaHuil, HareYaTaHHbIC
YBEIMYCHHBIM MIPUPTOM), HA AYAUTOPHBIX 3aHATUAX OMYCKAeTCs MPUCYTCTBUE ACCUCTEHTA,
a TaKXKe CypIONEpPEeBOAYMKOB U  THU(HIOCYPAONEPEBOMIIMKOB. TeKyIIuil KOHTPOJb
YCTIIEBAEMOCTH OCYIIECTBISETCS B MUCbMEHHON (opMe: 00ydaronuiicss MIChbMEHHO OTBEYaeT
Ha BOIPOCH, MHCHbMEHHO BHITIONHAET TpakTHueckue 3amanus. [Joxmam (pedepar) Taike
MOXKET OBITh TPEJCTaBJICH B MUCHMEHHOW ¢opMe, MpU ITOM TpeOOBaHUS K COJACP>KAHUIO
OCTAIOTCA TEMU K€, a TpeOOBAHUS K KaUeCTBY U3JIOKEHU MaTepuaia (MOHATHOCTh, KAYECTBO
peuyu, B3aMMOJICWCTBUE C ayAUTOpUEd U T. J.) 3aMEHSAIOTCS Ha COOTBETCTBYIOLIUE
TpeOOBaHUsA, MPEABABISIEMbIE K MUCHbMEHHBIM padoTaM (KauecTBO O(POPMIICHHS TEKCTa U
CIIMCKa JIUTEpaTypbl, T'PaMOTHOCTb, HAJIMYHE WUIIOCTPALIMOHHBIX MaTepUaJOoB U T.J.).
[IpomexxyTouHas arrectauus Uisl JUL C HAPYLICHHSIMH CJIyXa MPOBOAUTCA B NMUCBMEHHOU
dbopMe, TIPU ATOM HCTIOIB3YIOTCS O0IIHEe KPUTEpUU OlleHnBaHus. [Ipu HEOOXOAMMOCTH BpEeMSI
MOATOTOBKHU K OTBETY MOXKET ObITh YBEIUYEHO.

na nuy ¢ HapyweHnuem 3peHus  JOIYCKAeTCA ayAHuallbHOE IIPEIOCTaBIICHUE
uH(pOpMAINK, a TaKXKe HCIIOJB30BAHUE HA AYJUTOPHBIX 3aHATHSAX 3BYKO3AIMMCHIBAIOIINX
ycTpoicTB (mukrooHOB M T.1.). JlomyckaeTrcs MPUCYTCTBHE Ha 3aHATHSIX ACCUCTEHTA
(TTOMOIIIHKKA), OKa3bIBAIOIIETO OOYYaIOMUMCA HEOOXOJUMYI0 TEXHHUYECKYI MOMOIIIb.
Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISCTCS B ycTHOW (opme. [lpu mposencHum
IPOMEKYTOYHOM aTTECTAllUM JJIs JIUI[ C HApyIICHUEM 3PEHHUS TECTUPOBAHHE MOXKET OBITh
3aMEHEHO Ha YCTHOE cOo0eceJ0BaHHE 110 BOIIPOCAM.

Hna nuy ¢ oepanuyeHHbIMU 03MONCHOCMAMU 300P08b51, UMEIOWUX HAPYUIeHUS ONOPHO-
08U2amenbHO20 annapama, Ha ayAUTOPHBIX 3aHATHUIX, a TaKXKe IMPU IPOBEIECHUU MPOLEAYD
TEKYIIEro0 KOHTPOJS yCIEBAEMOCTH M  IMPOMEXKYTOUHOM aTTECTAalMd MOTYT OBITh
IPEOCTABICHbBl  HEOOXOAMMBIE TEXHMUYECKHE CpeAcTBa (IIEPCOHAJIBHBIM KOMIIBIOTED,
HOYTOYK WJIM JApYrod TrajJKeT); JOMYCKAEeTCsl NPUCYTCTBUE AaCCUCTEHTa (ACCHUCTEHTOB),
OKa3bIBAIOLLIETO O00YyYalOUIMMCSl HEOOXOJMMYI0 TEXHUYECKYI0 IOMOLIb (3aHATh pabdouee
MECTO, MEPEABUTaTHCS MO ayJUTOPUHU, MPOUUTATH 3aJaHue, 0(OPMHUTH OTBET, OOILATHCS C
IpenoaaBaTesIeM).
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