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1. MECTO JUCLMIIJIMHLI B CTPYKTYPE OEPA30BATEJIBHOU I[TPOI'PAMMEI

1.1.  TpeboBaHus K MpeaBapUTEILHON MOATOTOBKE O0YYAIOIIMXCS, MPEIIICCTBYIOITHE
Y COIYTCTBYIOLIUE IUCUUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS N3YUEHHUE JaHHOM:

Teoperuueckue OCHOBBI  3alllUTBl  OKpyXkaromei  cpensl, Wudopmatuka u
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIE TeXHOJI0rnK, Hayka o 3eme.

1.2.  JIMcuuIianHbl, KypcoBble pabOThl U MPAKTHKH, JUISI KOTOPBIX OCBOCHHE JaHHOU
JUCLIUTUTMHBI HEO0XO0AUMO KaK MPEIIIeCTBYIOIIEe:

MeTtob1 1 TPUOOPHI KOHTPOJISI OKPYKAIOIIEH CPe/bl U IKOJIOTUYECKUI MOHUTOPHUHT .

2. OIIMCAHME JUCLUITIIMHBI

2.1.006mas XxapaKTepucTuKa

HaumenoBanue nokasaress 3HaueHue nokasaresns
Ha3zBanue 00pa3oBaTenbHOM MPOrpaMMbl 20.03.01 TexHochepnas 6€30MaCHOCTb
(ITpoduib: TexnochepHas 6€301MaCHOCTD )
udp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.O/1.22 IIporpamMmmHoOe obecrieueHue
y4eOHBIM TUIAHOM PUPOJTOOXPAHHON EATEIHHOCTU
Yacte 00pa3oBaTeIILHON MPOTrpaMMBbl bazoBas (00s3aTenpHas) 9acTh
KonnuecTBO 3a4eTHBIX €IUHULL / BCETO YacCOB 2,5/ 90

2.2.Pacnpenenenue 4acoB 1o opmam U nepuoaam o0ydeHus

OO11ee KOJIMYECTBO YacOB
o
= CaMoCTOs-
dopma g1 g .
= JeKkiu- | mabopa- | MpakTU- | TEIbHON dopma
00yJeHus 2 3 BCETO
8 | OHHBIX | TOPHBIX | 4YeCKUX | pabOThI + KOHTPOJIS
KOHTPOJITb

Ounas 3 6 32 - 32 26 90 3a4éT
3aoyHas 4 7 6 - 6 78 90 3a4€T

3. LEJU JACIUATUIAHGI

Lemu: ¢opMupoBaHHe HABBIKOB  BBISBICHUS, HCHOJIb30BaHHMA W  JalTaluu
MH(OPMaLIMOHHBIX TEXHOJIOTUH B IPEMETHON 00J1acTH «3aluTa OKpYKakoIIei cpeibly», a TakkKe
nproOpeTeHne HauyaJlbHBIX HaBBIKOB MaTEMATHYECKOI0 OMMCAHUS U MOJICIMPOBAHUS MH)KEHEPHO-
TEXHUYECKHUX CHCTEM OOLIET0 U CHENUAIBbHOIO IpOouIIs.

4. KOMIETEHINU OBYYAIOIIETI'OCS, ©OPMUPYEMBIE B PE3VJIbTATE
OCBOEHHMA KOMIIOHEHTA OBPA30BATEJIbBHOU ITPOI'PAMMEI, X
NHAVKATOPHI U IINTAHUPYEMBIE PE3YJIBTATBI OBYUEHUA

4.1. KommereHnuu

OIIK-4. CrnocobeH MNOHMMAaTh MPUHLUMIIBI PaOOTHl COBPEMEHHBIX HH()OPMAILIMOHHBIX
TEXHOJIOTUI U UCTIONB30BaTh UX JUIS pellieHHs 3a1a4 TpopeCCHOHATIBHOMN 1€ TeTbHOCTH

[1K-2 Crioco6HOCTh 000CHOBBIBAThH U pa3padaThIBaTh MPUPOJIOOXPAHHBIE MEPOIPUATHUS U
IIPOEKTHI B OPraHU3ALNN;

4.2. HBaukatopsl KOMIIETEHIIUN
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IIK-2.9: Cnioco0eH ucnoib30BaTh HHGOPMALMOHHbIE TEXHOJOTMHM U KOMIIbIOTEPHbIE
NMPOrpamMMbl 1Jisl pa3padoTKH U 000CHOBAHUSA NPUPOA00XPAHHBIX MEPONPHUATHII U IPOEKTOB
[1K-2.9.1 3anoMuHaeT U BOCIPOU3BOIUT MPEICTABICHUS O KOMIIOHOBKH MPOTPAMMHBIX
KOMIUIEKCOB 00pabOTKM SKOJOTHYeCKOW HH(pOpMamuu s TMOAMSPKKH MPHUPOTIOOXPAHHBIX

MEpONPUATHI

[IK-2.9.2 TloHuMaeT M NOpUMEHSET B 3HAKOMOM CHUTyallUd 3HAHUS O KOMIIOHOBKH
IPOrPpaMMHBIX KOMIUIEKCOB OOpaOOTKM 3KOJOrMyeckod HH(oOpManuu Uil IOJAEPKKU

IIPUPOJOOXPAHHBIX MEPOIIPUATUN

[1K-2.9.3 IIpuMeHsieT B U3BMEHEHHOW WJIM HE3HAKOMOM CUTYyalluy 3HaAHUS O KOMIIOHOBKHU
MPOrPaMMHBIX KOMIUIEKCOB OOpaOOTKH OSKOJOTHYECKONH WH(POpMAIUU sl TOIIACPKKU

HPUPOTOOXPAHHBIX MEPOIIPUATHI
4.3 Pe3ynbTaThl 00y4eHHS
3HaTh:

3.1.1 Pa3BepHyTyl0 KIacCH(PHUKAIUIO MPHUKIAJAHOTO MPOrPAMMHOTO OOECIEUCHUS,
NPUMEHSIEMOT0 B MPEIMETHON 00JIaCTH «3alluTa OKPYKAIOIMIEH CPEIbIy.

YmMmeTh:

3.2.1 CraBuThb M pEanU30BBIBaTh PACUYETHBIE U HMHKEHEPHO-TEXHUYECKHE 3a7aud C
NpUMEHEHHEM HH()OPMAITMOHHBIX TEXHOJIOTUI U OCHOB NMPOTPAMMHPOBAHUS

Baangers:

3.3.1 B npoduibHBIX HHGOPMAIIMOHHBIX TEXHOJOTHAX U OPTaHU3AIMHA MYJIbTHMETHIHHOMN

MMOAACPIKKHA COOCTBEHHBIX IIPOCKTOB.

5. TIPOI'PAMMA JUCLUIIINHBI

HazBaunue teMbl

KpaTkoe conepxanue TeMbl (BOIPOCHI TEMBI)

Pa3zpea 1.

OO6ume nHpOpMaAITMOHHEIE
TEXHOJIOTUH B MIPEAMETHOM
o0macTH «3amuTa OKpyKaromen
cpenbi»

1.1. Beenmenne B mpeamer. OO0C30p U a”HAIM3
WHPOPMALIMOHHBIX  TEXHOJOTWUH, MPHUMEHSEMBIX B
IpEeIMETHON o0nacTu «3aluTa OKPYKAIoLIEH Cpeab».
HopmaTuBHO-IpaBOBbIE  JJOKYMEHTBI, PETYJIUPYIOLIUE
CTaTyC M  IOPUAMYECKYI0  CUJIY  DKOJOTMYECKOU
nH(pOPMAaLIUU O EATEIbHOCTH NPEAIPUITUN, PETHOHOB U
Poccuiickoit @enepauun B 1enoM. BeigBiaeHue u
o0ocHOBaHHE MOTpeOHOCTEl B  HMH(OPMALMOHHBIX
TEXHOJIOTHSIX B porecce IPUPOAOOXPAHHBIX
MepornpusaTuil. /Jlex/

1.2. Teopuss HHOPMAIIMOHHBIX MPOLECCOB  IPH
penieHnn KOJIMYECTBEHHBIX 3ajad. [TonsTus
«uHpOopManus», «H(pOPMAIIMOHHBII IIPOLIECC,
«uH(popMalnMOHHas  cucTeMa». Tumbl U BHJBI
uHpopmanuu. HcTopust pa3BUTHS  BBIYMCIMTEIbHBIX
texuosioruit © 9BM. Teopus J[>xona ¢hon Helimana mist
OpraHu3alK BEIYUCIUTENbHBIX cucTeM. Knaccudukanus
METOJIOB U cpencTB oOpaboTku uHpopmanuu. [loHsTus
«BEPOSITHOCTB» M (OHTPONUSA» Ui M3MEPEHMUs
unpopmanuu. Mogenu Illennona u Xaptom  ans
onpeniesieHust  KoiudecTBa UHpopmauuu. EnuHuna
n3MepeHus nHpopmanuu u e€ mponsBoHble. [IpuHIUIBI
opraHu3zanuu yncioBoi nHpopmanuu B 9BM. YHapHsle,
MMO3UIIMOHHBIE U HEMO3UI[MOHHBIE CHUCTEMbl CUHCIIECHUS.
CriocoObl TmpejcTaBIeHUsT YHCET B KaXI0M W3 HUX.
XapakTepucTUKa MO3UIMOHHBIX CHUCTEM CYHUCIICHUS.
ITonsaTne «0a3uc» U «OCHOBAHME» CHCTEMbl CUMCIICHHMSL.




Onenka 3(PEKTUBHOCTH BBHIOOpPA CHCTEMBI CUHCIICHHS
JUTSL TIpeICTaBJIeHMs yucell. Teopus U mpakTUKa rnepeBojia
yycell B CUCTEMax CUMCICHHUs. MeToJ LeJT0YUCIEHHOTO
neixeHus. MeTon  CTEIEHHOTO IOJIMHOMA. MeTton
MOCIIEZIOBATEILHOTO ~ YMHOXEHUS  (1g  JIPOOHBIX
BenuuuH). [IpencraBienue BeniecTBeHHbIX ynces B OBM.
[ToHsITHE BBIUMCIUTEIBHBIX AITOPUTMOB C IJIABAIOLICH U
¢bukcupoBaHHOi1 3anaToi. /JIex/

1.3.006mas Teopus KOHCTPYHUPOBAHMS OAHKOB JaHHBIX
nu oprammamuun  CYBJl. Anamutudeckuii  0030p
CYLIECTBYIOIIMX  SKOJOTMYECKUX  JaHHBIX. OOmas
CTPYKTYpa 3KOJOTMYECKMX HH()OPMAIIMOHHBIX CHCTEM
(BUC). T'ocynmapcTBeHHBIE KiIacCH(PUKATOPHI U OaHKH
JTaHHBIX 3KoJorudeckor mHpopmanuu. Knaccudukanms
WHCTPYMEHTAJILHOTO  IPOrpaMMHOr0  OOECreyueHusl.
[TonsaTtue u o01IasA CTPYKTypa CHCTEM yIIpaBJIeHUs 6a3amMu
nanabix (CYBJ]). OcHOBHBIE COBpEMEHHBIE CTaHIAPTHI
XpaHeHHs JaHHBIX U UX cnenudukanus. TeopeTndyeckue
ocHOBBI ToctpoeHust 0a3 nmaHubiX (b/l). Pemsumonnas
JIOTHKA U pesiInoHHas anreopa. OCHOBHBIE CTPYKTYPHI U
YPOBHU OpraHu3anuu JaHHbIX. KirodeBble MOHATHS
MpPOrpaMMHPOBAHUS:  IIEPEMEHHAs»,  «OIepaTopy,
«OTEpaH», «OTHOILICHHUE», «IIEPEMEHHAI-OTHOLICHHUEY,
«1oney». OCHOBHBIE THIBI OTHOIICHHM B PEISIIUOHHON
6a3e naHHbIX. OCHOBHBIE ANTOPUTMHUYECKHE CTPYKTYPHI
IUIL TIOCTPOEHUSI MPOrPAaMMHOTO KOJa TMPH OOBEKTHO-
OpUEHTUPOBAHHOM MIPOrpaMMHUPOBAHUU (OOII):
«MOMYJb», «COOBITHE», «CBOHCTBOY», «METOI», «IIUKID»,
«YCIJIOBUEY, «OIIEPATOP, <«AJIEMEHT yrpaBieHus». /Jlex/

1.4. CYBJl Access u 3amurta uHGOOpMAIUH.
Opranuzaiys HETOCTHOCTH W 3aIlIUThl HHQOpPMAIMH B
BJI. IlonaTHsA: «T0JIE», CKIKOYEBOE IOJEY, «IIEPBUYHBII
KIIIOU», «cocTaBHOM kmou» (Ha mnpumepe CYB]]
Microsoft Access). OcHOBBI cocTaBieHus 3anpocos K b/I.
Knaccudukanus u onvcanue OCHOBHBIX THIIOB 3aIIPOCOB
(ma mpumepe CVYBJl Microsoft Access). Ilonstue wu
OCHOBHBIE KOHCTpYKIMHU si3bIka SQL. /Jlex/

L.5. 3arayu Ha TEOPHIO MH(OPMALMOHHBIX TPU
pelIeHNH KOIUYeCTBEHHBIX 3a1a4. /J1ab/

1.6. Opranuzanus 0a3sl JTAHHBIX
3arpsA3HSIOIUX BEIIIECTB TUIs AHATUTUYECKOM
naboparopuu npeanpustus. /Jlad/

1.7. YcBoenue Tekymero Mmarepuana. /Cp/
1.8. 1.8 IlonroroBka k mabopaTopHbM pabotam. /Cp/

Paznen 2.

OkcnepTHble  UMHGOPMAIMOHHbBIE
TEXHOJOTHH B MPUPOIOOXPAHHOU
IEeITEIbHOCTH

2.1 OOmas Teopusi HKCHEPTHBIX HH(POPMAIMOHHBIX
cucreM. OCHOBHBIE TIOJOXEHHS TEOPHUU DSKCIEPTHBIX
MHPOPMAIIMOHHBIX cucTeM. [loHATHA: «@IpeaMeTHas

00/1aCThY, «MOJIEITb MpEAMETHOMN obnacTm,
«HCKYCCTBEHHBIM WHTEIJIEKT», <«OKCIEPT», «IKCIEPTHAS
CUCTEMaY. Ob6mmas CTPYKTypa AKCIIEPTHBIX

I/IH(pOpMaLII/IOHHBIX CHUCTEM u OCHOBHBIC OTaIllbl
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pa3zpabotku. ®OperiMmoBbie Moaen. CeMaHTUYECKUE CETH.
Cuenapuu nporueccos. /JIex/

2.2 O6mias Teopusi KOMITBIOTEPHOTO KapTorpapupoBaHHs.
[Monsstue TUC u posib B CTPYKType 3KOJOTMYECKOTO
MOHHMTOPUHTIA. XapakTepucTUKa I'cC Kak
MPOCTPAHCTBEHHOW WH(POPMALMOHHOM CHUCTEMBI ISt
MOANEPKKK  TpuHATUA — pemieHuil. Kiaccuduxanms
reorpaguuecKkux HWH(POPMALMOHHBIX AaHHBIX. CHCTEMBI
KOOpJIUHAT B aHAJIMTUYECKOW F€OMETPHUH U KapTorpaduu.
OcHoBBI KapTorpapuueckou CUMBOJIMKU u
MaclITabupoBaHus.  XapakTepucTuka  rpaduueckoit
noncucremMel  [MC. Knaccudukanuss — rpaduyueckux
MIPUMHUTHBOB 7151 KapTorpadupoBanus. /JIex/

2.3 Howmenkinarypa U Kilaccu(ukaumus 3JI€MEHTOB
KoMmmbloTepHOW  Tpaduku. IloHsaTrue pacTtpoBoil U
BEKTOPHOW  Tpadukd. DIEMEHThl  KJIacCH(UKAIUU
pactpoBoii  rpaduku.  IIpuHUOUOBI ~ KOOUPOBaHUS
XapaKTEePUCTHK PACTPOBBIX OOBEKTOB B  Pa3IMYHBIX
rpaduueckux popmarax. O630p rpadudeckux GhopmMaToB
JUIL XpaHEHMsI pacTPOBBIX JaHHBIX U npukiagHoro 110
s ux  o0paboTtku. Kinaccudukanus — BEKTOPHBIX
00beKkTOB. OCHOBHBIE MOJIEJIN IPEICTABICHUS CILIAHHOB.
Homenknarypa cmnaiiHOBbIX moBepxHocTeil. O0630p
rpaguyeckux (QopMaroB IS XPAHEHHS BEKTOPHBIX
00bekToB ¥ npukiaaHoro IO mis ux o6padotku. /JIek/
2.4 IlocraHoBKa 3a7auu ONTHMHU3ALMU U €€ CTaHAapTHAas
HOMeHKIaTypa. BepOanbpHas Gpopma 3a1a4i ONTUMHU3AUU
nu npunatus pewenuid. Ilonarus: «JIIIP»  (nuuo,
MPUHUMAIOIIEE pEIICHUE), «ONTHUMAlbHOE pELICHUEY,
«MIPOEKTHBIE ~ MapaMeTpbl»,  «ueneBas  (QYHKLIUA,
«byHKMs ~ kommpomuccan, «MJZP»  (MHOXecTBO
JOMYCTUMBIX  PELIEHHH), <JIOKAJIbHBI  ONTUMYM»,
«MJIO»  (MHOXECTBO  JIOKaJdbHBIX  ONTHMYMOB),
«rnobanbHbI onTuMyMm». [locTaHOBKa U KitaccupuKalus
3a1a4 MaTeMaTH4ECKOIr 0 IIPOrpaMMHUPOBAHMSL:
JIMHEWHOTO, HEJIMHEHHOTO, JIIACKPETHOTO,
CTOXaCTMYECKOTO0 M MHOrokpurepuanpHoro. Ilonarue u
Kjaccuukanus orpaHuueHun. /Jlex/

2.5 Teopuss  JNUHEMHBIX  CUCTEM  ONTUMU3ALUH.
['eomeTpuueckass uWHTEpHpeTals 3aJadyd JMHEWHOTO
IIPOrpaMMHUPOBAHMSI Ha IIJIOCKOCTH U B IIPOCTPAHCTBE.
[lonsTus: «creneHb CBOOOABI»,  «IOJYIIOCKOCTbHY,
«BBIYKJIBI MHOTOYTOJIBHUK», «MJIP» (MHOTOYroJbHHK
WIM TeOMETPUYECKOE TeNo JIOMYCTUMBIX PpELICHH).
[Mpuanun Haxoxaenus MJIO u r1o6ansHOTO ONTHMYMA.
/Jex/

2.6 OcHOBHBIE IIOJIOKEHUSI TEOPUU BBITYKIIBIX MHOKECTB.
[TonsiTue BBIMYKJIOr0o MHOXKECTBA. ['eomerpuueckas H
QHAIUTUYECKass  WHTEpPOpeTalus  BBINYKIOCTH  JJIA
OCHOBHBIX CTPYKTYp MaTeMaTH4eCKOro
nporpammupoBanus (MP, MJIO, ueneBoit ¢pynkuum u
T.1.). Cnocobbl 3amaHusi 1eneBbIX (QYHKIUH U




o0ocHOBaHHWE BBIOOpa KOOPAMHATHOM  CETKH  JJIsS
o0ecrieyeHns: 0IHO3HAUYHOCTH (BBIMYKJIOCTH) IMpoIecca U
pesynbrata ontuMmuzanuu. OCHOBHbIE MaTeMaTH4YECKHeE
TpeboBaHus K  weneBbIM  QyHKuMAM.  [loHsTHE
YHUMOJIAJILHOH 11e1eBOM GpyHKIuu. /JIek/

2.7 Teopusi MOCTPOCHUS BBIYUCIUTEILHOTO SKCIIEPUMEHTA
npu ontuMu3au. OCHOBHbIE TPUHIMIIB POPMHUPOBAHUS
U peau3aliy BBIYUCIUTEIBHOrO 3KcnepuMenTa. OO0mast
kiaccupuKalus METOJOB U MapaMeTpOB ONTHMHU3ALIUU.
MareMaTHueCKue  KPUTEPHUH  CXOJUMOCTH  METOJIa
ONTUMU3AIMU K TJI00aJbHOMY WM  JIOKQIBHOMY
ontumymy. IlocraHoBka oOmiell 3amadd OJXHOMEPHOMN
onTUMM3alMM  (MUHUMHU3ALMK)  BBINYKIOW  1I€TEBOM
yHUMOJanbHOM  QyHkmu. IloHsATHE O YHCIEHHBIX
METOJIaX OJHOMEpPHOM ONTUMHU3ALUHU. XapaKTePUCTHKA
METOJIOB:  «aCUMHOTOTHYECKHI» U  <«OKCTPEMAJIbHBIN
MOUCK», «IACCUBHBIA MMOHCK MHHUMYMa», METOJ
«IUXOTOMHHY», METOJ «30JI0OTOTO ceueHus». /JIex/

2.8 3aava onTUMAIBHOTO TUTaHA MPOU3BoIcTBA. /J1ab/
2.9 Ananu3 u NpUMEHEHUE NPOrpaMMHOro obecreyeHue
¢upmsl "Unrterpan"”. baok "OTXOIbI". /TIp/

2.10 AHanu3 1 NpUMEHEHHE IPOrPaMMHOIr0 oOecreyeHne
¢bupmsl "Unrerpan". biaok "BO3AYX". /Tlp/

2.11 AHanu3 1 NpUMEHEHNE IPOrPaMMHOr0 o0ecrieueHue
¢bupmsl "Unrerpan”. baok "BOJA". /Tlp/

2.12 AHanu3 1 npUMEHEHHE IPOrPaMMHOro obecrneyeHne
¢bupmbl "Unrerpan". biaok "AKYCTUKA". /TIp/

2.13 AHanu3 1 NpUMEHEHHE IPOrPaMMHOro odecreyeHne
¢bupmsl "Unrerpan". baox "MOIAYJINU-2TIT". /TIp/

2.14 YcBoenue Tekymiero marepuana. /Cp/

2.15 IloarotoBka Kk npaktuyeckum padoram. /Cp/

Pazpnen 3.
TexHonorus 00paboTkH
U3MEPUTEIIBHON u

CTaTUCTUYECKOU UHpOpMaLUU
9KOJIOTMYECKOT0 PO uUIIs

3.1 OOmass xapakTepucTuka HHPOPMALMOHHO -
U3MEPUTENBHBIX CHCTEM. XapakTepHucTUKa
uHpopmanronHonsmeputenbubix  cucreM  (MUC) B
o61eM Buze. O61mas CTpyKTypa U OCHOBHBIE KOMIIOHEHTHI
NUC. Knrouessle nousitus teopun MUC: «u3zmepenue»,
«pe3ysNbTaT  HU3MEPEHUs»,  «METOJ  H3MEPEHUs»,
«A3MEPUTENBHBIN CHUTHAI», «A3MEPUTENBHBIN
skcriepuMeHT». OcHoBHble Tunel HMHUC: cucremsl
ABTOMAaTHUYECKOI0 KOHTPOJIA (CAK), CHUCTEMBI
TEXHUYECKON JHUarHOCTUKHU (CTH), CHUCTEMBI
pacnioznaBanust 06pazoB (CPO). Knaccudukanus UUC mo
(YHKIIMOHAIBHOMY Ha3HAYEHMUIO, XapakTepy
B3aUMOJCHCTBUA, (popme oOMEHa  HM3MEpPUTEITHHOMN
uHpopmanuu. /Jlex/

3.2 KommnswiotepHas oOpaboTka curHaioB. OCHOBHBIE
MOJIOKEHHUST TEOpuM CcUrHaioB. [loHATHS —«curHam»,
«ym», «momexay, «cmektpy». Kiaccudukanus wu
XapaKTepUCTHKAa CHUTHAJIOB Ha OCHOBE  MOAeNei
Mpe/ICTaBICHUs:  JIeTePMUHUPOBAHHbBIE,  CIy4ailHble,
NIEPUOANYECKHE, anepuoaANYECKUe (MMITyJTbCHBIE),
rapMOHHYECKHE u MOJIMTAPMOHHYECKHE.
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(byakumst  Tupaxa),

CAUCKPETU3al s,

IlocTtanoBka 3agauu

CKHUHTCPIIOJIAIHAA,

3aBucuMocCTel. /Jlex/

«B»). /JIex/

/J1a6/
3.6 MUccaenoBauue

byHKIUS
(pynkumss  XoBucaiina),

SHEPreTUYEeCKOTO UMITYJIbCa
OCHOBHBIE METPOJIOTHYECKUE XaPAKTEPUCTHKU CUTHAJIOB:
«KOX(PPUIMECHT KOPPEISALUN», «MOIIHOCTBY, «IHEPTHSI.
OcHOBHBIE  TPOLETYPHI

byHKIUSA
(bynkuus Kponekepa).

npeoOpazoBaHus

«CKAJIAPHOC

nu

YHUQUUIMPOBaHHBIE TECTOBBIE CUTHAJBI Ul MPOBEPKU
NHUC u ux maremMaTuyeckoe ONMHCaHUe: JeNbTapyHKIUs

CIANMHUYHOI'0O CKadka

CAUHUYHOI'O

(OQKCTpAIIOJIALHA»

JIMHEWHOTO IOMCKa

[1apaMeTpOB

3aBUCUMOCTEN. AHamuTnyeckas
HEJIUHENHBIX 3aBUCUMOCTEI.
CILIATHOBBIX aJITOPUTMOB

CIICKTPAJIbHBIX

TUNUYHBIX (popM curHaios. /J1a6/
3.7 YcBoenue Tekymiero marepuana. /Cp/

CUTHAJIOB:
MIPOU3BENICHUEY,
«MOmYISIusY, «aemonyismusi», AT, [TATIL /Jlex/

3.3 Teopus nDOCTPOCHHS aJTOPUTMOB BBIUUCICHHUS.
KJIacCU(UKALIHS
00pabOTKH HKCHNEPUMEHTAJIbHBIX JIaHHBIX.

METOI0B
Iousarus:

n

«arrmpoKcuManus». XapakTepucTuKka METOI0B 00paboTKH
BEKTOpa JAHHBIX HAa OCHOBE JIMHEWHOU
Onucanue MeTofa HaMMEHbIIUX KBAJApPaTOB U KYyCOYHO-

byHKIMN.

JIMHENHBIX

3.4 CrneunanbHble aIropuTMbl 00paOOTKH AIMIMPUUYECKUX

UHTEPHOJISLUS
XapakTepucruka
anmnpoKCUMAaIIH
9KCIIEPUMEHTAIBHBIX (OpM BeKTOpa NaHHBIX. [loHsATHE
KYCOYHOIIOJIMHOMHAIIbHON
Matemaruueckoe onvcanue kpuBoi beszbe (Mozenb «A»)
U He(OpMaNbHBIX CIJIAHHOBBIX IOJMHOMOB (MOJENb

AllIIpOKCUMAIIH.

3.5 HHTCpHOJ’IHHI/IH M SKCTpaliojsiiusa BCKTOPA JaHHBIX.

XapaKTCPUCTHK

Pa3nean 4. 4.1 [Ipuém sx3amena. /MKP/
OK3AMEH 4.2 Kontposs camocrositensHol padotsl /KCP/

4.3 IoaroroBka K MpOBEJICHUIO IK3aMeHa. /IK3aMeH/

6. CTPYKTVYPA U COAEP)XAHUE NMCHUITJIMHBI

6.1.®opma 00yueHust — 04yHas, Kypc — 2, ceMecTp — 3

HanmenoBanus pasaesnos u teM Koumrriectso Hacos
Jlexn. | Jla6op. | Ilpakr. | CPC | Beero

Pazpeua 1.
O61mue nHpOpMaMOHHbBIE TEXHOJIOTHUHU B 10 4 6 20
IpeIMETHOM 00acTh «3aluTa oOKpysKaromen
cpeabI»
Paznea 2.
OKcnepTHbIe HH(POPMALMOHHBIE TEXHOJIOTUN 14 9 15 38
B IPUPOJOOXPAHHOM AEATEIbHOCTU
Pazpea 3. 10 4 15 29




TexHomorust 06pabOTKH U3MEPUTEIHHON 1
CTaTUCTHYECKOU MHPOPMALIUU
HKOJIOTUYECKOTO MPOdUIIst

Pa3%.1e.11 4. 3 3
3auér
HNTOTI'O 3A CEMECTP /xypc 34 - 17 39 90

6.2.dopma 00yueHust — 3a04Has, Kypc — 2, ceMecTp — 3

KosmmuectBo wacos
Jlexkn. | JlaGop. | Ilpakr. | CPC | Bcero

HanmenoBanms pa3aciioB U TEM

Paznea 1.

OO6mue nHGOPMAIIMOHHBIE TEXHOJOTHUHU B
MIPEIMETHOM 00JIaCTH «3aluTa OKpYKaoIIei
CpeIbD»

Pazpea 2.

DkcnepTHbIe HH()OPMALMOHHBIE TEXHOJIOTUN 2 2 34 38
B IIPUPOJIOOXPAHHON IESITEIHHOCTH
Paznea 3.

TexHonorust 00pabOTKH U3MEPUTENBHON U
CTaTHCTUYECKOW HH(pOpMau
HKOJIOTHYECKOTO MPOohuUIIs

Pa3E[eﬂ 4. 3 3
3auér
NTOI'O 3A CEMECTP /xypc 6 - 4 80 90

2 1 17 20

7. OHEHOYHBIE MATEPHAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1 Bompocs! Kk 3a4€Ty.

1. HopmartuBHas U ropuaudeckas JOKyMEHTAlMsI, ONPEIEIISIONIas CTaTyC 3KOJIOTHYECKON
UHpOpMaLUH.

2. 3agaun 5konHGOPMAITMOHHON CUCTEMBI.

3. VYpoBHM OpraHM3aldd SKOJOTMYECKHMX HH(POPMALMOHHBIX CHCTEM M HX
XapaKTepUCTHUKA.

4. IlonsaTs «HEenpepbIBHAS BEINYMHAY, «CUTHAID).

5. IloHATHS «BEPOSATHOCTBY, «IHTPOIIUSD.

6. ®opmynsl lllenHOHA 1 XapTiIK 1)1 OLIEHKU KOJMYECTBA HH(OPMAIIHH.

7. llonsatue «cuctema cuncienus». Knaccudukanus cucreM CunucaeHusl.

8. Ilo3uuMOHHbIE M HEMO3UIMOHHBIE CHCTEMBbI cuHciaeHHs. CrocoObl 3alucH 4Yucell B
o0oux cuctemax (2 popmyIibl).

9. ba3uc mno3uIMOHHON cHucTeMbl cuMciaeHusa. OOmas MareMaTHyecKas 3aluch
MO3UI[MOHHOM CHCTEMBI CUMCIIEHHUSI HAa OCHOBE Oazuca.

10. IToka3aTesb 5KOHOMHUYHOCTH CUCTEMBI.

11. Tlonstne «uHOpPMAIMOHHAs H3MEpUTEIbHASI CUCTEMAy, «U3MEpHUTeNIbHas
UHpOpMALIU».

12. TloHsiTHE «U3MEPUTETBHBIA CUTHAID, «U3MEPUTEIBHBIN YKCTIEPUMEHT.

13. Knaccuduxanus CUrHaJIOB 1O MPOUCXOXKJIEHHIO U (hOpME MPOSIBICHHUS.

14. Cioco0ObI IpeACTaBICHUS CUTHAJIOB.

15. TloHATHSA TECTOBBIX CUTHAJIOB (OAMH IPUMED).

16. Knaccuduxarus nHpopMaoHHbIX n3MeputenbHbx cucteM (MUC).



17. Tlonsatue «cucrema aBromMaTudeckoro KOHTpois» (CAK), «cucremMa TEXHHUYECKOM
muarnoctukm» (CTJI), cucrema pacnosnaBanwus oopazos (CPO).

18. OTHOIICHME, THII, TAOJIHIIA, TPEIUKAT.

19. [lepemenHas, nepeMeHHasg-0THOIIEHHUE, ONIEPaTOp, ONepaH/.

20. Cxema TepMuHOB 151 ontucanus bJI.

21. AtpulyT, KOPTEXK, CTENCHb OTHOIICHHS, KapIUHAILHOCTh OTHOIICHUSI.

22. CBoiicTBa NMEPEMEHHBIX-OTHOILLICHH.

23. Iee rpynmsl oniepatopoB. Onepatop coenunenust. [Ipumep.

24. Onepartop oobenunenus. Oneparop nepeceueHus. [Ipumep.

25. Onepatop paznoctu. Oneparop npousBeaeHus. [Ipumep.

26. Onepatop BbeIOOpKH. Onieparop npoekuun. [Ipumep.

27. Onpenenenue noHsTus skcneptHas cucrema (IC). CymHoCTh 3Tana HAeHTU(GUKAUT
nst noctpoenus JC. [loHstue pe3ynprara v 3a/1auu.

28. CymHocTh 3Tama KOHLENTyalau3auuu npu npoektupoanuun OC. J[Ba moaxona K
MTOCTPOEHHUIO MoJieu nipeameTHoi obmactu (I10).

29. Turbl 371IeMEHTOB 3HAHHUIA B IPEIMETHOM 00JIACTH U UX XapaKTCPUCTHKA.

30. [TepeuncauTh METOIBI HOCTPOCHUS IPEAMETHON 00sacTu. [laTh XapaKTepUCTUKY TPEM
U3 HUX.

31. XapakrepucTtuka sTana QopMalu3allMk U KIIOYEBBIX MOHATUH ((Ppeiim, croT,
CEMaHTHYECKas CeTh, CLICHAPUI).

32. DTan OonbITHOM KCIUTyaTaluu (XapaKTepUCTHKA).

33. O0o06ueHHas crpykrypa OC u 3Tarbl €€ IpOEKTUPOBAHUS (IIEPEUNCIIUTD).

34. ITonstue reorpadguyeckoil ”HHOPMAITMOHHONW CUCTEMBI.

35. Mecro u ¢pynkuuu 'MC B 3K010rn4ecKOM MOHUTOPUHTIE (CXeMa. )

36. KoopinHaTHBIE CETKU U MIPOCTPAHCTBA JIs ipescTaBiienus nanubix B ['UC.

37. Metoabl mpencTaBieHus M300pakeHH (pacTpoBbIE M BEKTOPHBIC H300pa)KEHHS).
Onpenenexue.

38. MeToapl KOAMPOBAHMSI LIBETHOCTU U OTTEHKOB B PacTpax JBYX OCHOBHBIX THUIIOB
(mpuMep U omHMCaHUE).

39. TlousTue u kinaccu(uKanys BEKTOPHBIX OOBEKTOB (CIJIAfHOB).

40. Crinaitasl Ha ocHOBe Mojenu A(a) — 3 Tura.

41. Crutaitasl Ha ocHOBe Mojienu B(P) — 2 Tuma.

42. Knaccuduxanus cruiaifHOBbIX ITOBEPXHOCTEH.

43. IloHaTre ONITUMU3ALINY U IOCTAHOBKA 33/1a4¥ MAaTEMaTHYECKOIO TPOrPaMMHUPOBAHHUS.

44. Tlonsatuu JITIP, onTMansHOTO pelieHus, o0miast eib 3a7a4 ONTUMU3AIINH.

45. TloHsiTHE MHOXKECTBA MPOEKTHBIX MapaMETPOB M II€JI€BOM (PYHKIMHM KaK KpUTEPHUs
KauecTBa.

46. JlokanbHBIN U T7100aTbHBIN ONTUMYM. DYHKITUS KOMIIPOMHUCCA.

47. Knaccuduxkarus 3aa4 MaTeMaTHUYECKOTO IPOTpaMMUPOBaHUSI.

48. IloctaHOBKa 3aja4l JTMHEHHOTO IPOrpaMMHUPOBAHUS.

49. JluHeliHble U CMBICIOBBIE OrpaHuYeHMs. [loHSATHE pereHuss TUHEHHON CHUCTEMBI
ONTUMM3ALHH.

50. IToHATHE MOJIYINIOCKOCTH ¥ MHOTOYTI'OJIbHUKA JOITYCTUMBIX PELICHUN JUIsl IBYMEPHON
sagaqu JIIT.

51. Crnocobbl 3amanust 1eneBblx (GyHKUuM (nepedncnuts TpH). OxapakTepu3oBaTh
TaOJIMYHBIN CII0CO0.

52. Ananutuueckuit crnoco6 3ananus. [loHsTue HeMmpephIBHBIX, KyCOYHO-HETPEPHIBHBIX U
KYCOYHO-3a/IaHHBIX I€JIEBBIX (PYHKIIHH.

53. IuddepeHnnanbHble KpUTEPUH UCCIIEIOBAHUS MTOBEICHUS LETIeBbIX (DYHKIIMHA.

54. AcUMNITOTUYECKUI alrOPUTM UCCIIEOBAHUS LIETIEBBIX (QYHKIIHM.

55. [loHsATHE O YMCAEHHBIX METO/IaX ONTUMM3AIHH (110 MOPsAKY). [laccuBHBIE U aKTHUBHBIE
AITOPUTMBI ITOUCKA.
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56. [locnenoBarenbHbIe METOIBI TTOMCKA. [ToHATHE UTEpanu MeTO1a.

57. XapakTepucTHKa CXOAUMOCTHA METOJIOB ONITUMU3ALUH.

58. «OkcTpemManbHBIN» MOUCK MHOXKECTBA JIOKAJIbHBIX ONTUMYMOB. ['eomeTpuueckuit
CMBICJI IIPOU3BOHOM.

59. IloHsiTHE YHUMOIATBHOM 11eJIEBOM (DYHKITHH.

60. AnropuTM MNacCMBHOTO MOKMCKa MHUHHMYMa U METOJl JTUXOTOMHUHU IS TOUCKA
OINTHUMAaJIBEHOT'O 3HAYCHHUS.

61. [lonarue uncna «hu» U pekyppeHtHoro psna. Meto noucka PudboHayyu.

62. IIoHATHA «MHTEPIOALMSI» U «IKCTPAITOISALIHS.

63. [locTaHoBKa 3a/1a4u U XapaKTEPUCTUKA AHATUTHYECKON UHTEPIIOJISIINH.

64. MeTo1 HaMMEHBIIINX KBAJIPATOB.

8. PACIIPEAEJIEHME BAJIJIOB, KOTOPLIE ITOJIVHAIOT OBYUAIOIINECA

OO6miasi olleHKa 3HAHWKA OOYYAIOIIUXCS MO JUCHUILIMHE TpoBoauTces mo 100-6amisHOo#
IIKAJI€ HMCXOJs W3 MAaKCUMyMa, MPHUBEACHHOTO B TaOymie Huke. OpraHu3anuoHHO-y4dcOHas
paboTa B ayAUTOpUM OIICHUBAETCS HAa OCHOBE TAaKMX KPUTEPUEB KaK IMOCEIIAeMOCTb 3aHATUH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBITIOJIHEHUE JOMAIHUX 3aJaHUM, aKTUBHOCTH BO BpeMs
MPOBEJCHUS JICKIMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydyacTHE B OOCYKIEHHHM TEKYIIero u
MIPOMICHHOT'O MaTepuaa, pereHue 3a1ad 1 T.11.).

8.1.Cemectp 5 ounas popma o0ydeHus

Howmepa paznenos Buner pabot MaxcumaniHoe
KOJIMYECTBO OalIoB
OpranuzallnoHHO-y4eOHas paboTa B ayAUTOPUH 35
1.4 CamocrositenpHas pabora 15
KonTponbHas paboTa mo TeopeTHuecKoMy 10
MaTepuany
HUTOI'O 60
3auér 40
OOt UTOT 3a CEMECTP 100
8.2.Cemectp 6 3a04Hast popma 0OyUeHHs
Howmepa paznenos Bunsr pabot Makcumanbroe
KOJIMYECTBO OalIOB
OpranuzannoHHO-y4ebHas paboTa B ayAUTOPUH 15
1 CamocrosTenbHas pabora 35
KonTpospHas paboTa o TeOpeTHIECKOMY 10
MaTepuany
HUTOI'O 60
3auér 40
OO0t UTOT 32 CEMECTP 100
CooTBeTcTBHE 0AIIJIOB OIICHKE
OreHka 110 NATHOAJUILHON IIKaJIe
KomuuectBo 6ammos "
s 100 ECTS | Dx3amen, nuddepeHunpoBaHHbII 3auer
3a4eT
90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xopoto 3a4TEHO
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70-74 D 3a4YTEHO
60-69 E YIOBIIETBOPUTEIHHO SaTeNo
35-59 FX HE 3aU4TEHO
034 5 HEYIOBJIETBOPUTEIHHO Ho 3aTeI0

9. OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA IS JIMIL C
OI'PAHUYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xone peanuzanyy JUCHUILIMHBI UCIIOJIB3YIOTCS CIEAYIOIINE JOMOJHUTEIbHBIE METOABI
00y4YeHHsI, TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXYTOYHOH aTTecTalli 00yJaromuxcs B
3aBUCUMOCTH OT UX MHIMBUYalIbHBIX OCOOEHHOCTEMH:

1) JUISL CJICIIBIX U CITA0OBUIAIINX

- JEKIUH 0(OPMIISIOTCS B BUJIE 3JIEKTPOHHOT'O JJOKYMEHTA, JOCTYITHOTO C IIOMOIIbIO
KOMITBIOTEPA CO CHEIHMATHM3UPOBAHHBIM MTPOrPAMMHBIM 00eCTIeUeHHEM;

- JUId  BBIIOJHEHUS  3aJaHMs  NpU  HEOOXOAMMOCTH  IPENOCTaBIIAETCS
YBEIIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEINYMBAIOIIUX
YCTPOUCTB;

— MUCHbMEHHBIE 3a7aHus O(POPMIISIFOTCS YBETUUYEHHBIM IIPH(PTOM.

2) JUIS TIIYXUX ¥ caOOCbIIIAIUX

— JeKIUH OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— IIUCbMEHHBIE 3aJ[aHUs BBIIOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOH (opMme;

— 9K3aMEH TPOBOJUTCA B MHCBMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) JUISL UL ¢ HAPYIIEHUSIMU OTMIOPHO-JBUTATEILHOTO aIllapara:

— JeKIUH 0(OPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIbIO
KOMITHIOTEPA CO CHEIMATHN3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

— MUCbMEHHBIE 3aJJaHUs BBIIOJIHAIOTCS Ha KOMIIBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCSA B YyCTHOU (pOpME MM BBIMTOJIHSIOTCS B MMUCHMEHHOM
(dopme Ha KOMITBIOTEpE.

[Tpr HEOOXOIMMOCTH TIPETyCMaTPUBACTCS YBETMUEHUE BPEMEHH IS TIOATOTOBKHU OTBETA.

IIponienrypa  mpoBeAeHUs  NPOMEXKYTOUHOM  aTTecTtaluu  Ais  OoOydarouuxcs
YCTAHABJIMBACTCS C YYETOM WX HWHIMBUAYAIBHBIX TICHXO(U3UYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalusi MOXKeET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueAypbl OIEHHBAHWS PE3YJIbTaTOB OOYUYEHHs JIOMyCKAeTCs C
UCTIOJIF30BaHUEM JTUCTAHIIMOHHBIX 00Pa30BaATENbHBIX TEXHOJIOTHA.

ObecneunBaercs A0CTYN K WH(GOPMAIIMOHHBIM U OMOIMOrpauyeckuM pecypcaM B CETH
WuTepHer s Kaxkaoro oOywaromierocst B (opmax, aJalTUPOBAHHBIX K OTPaHUYEHUSIM HX
3JI0pOBbsI U BOCTIPUSTHS HHPOPMALIU:

1) JUIS CHETBIX U C1a00BUASIINX:

— B IIEYaTHOM (pOpMe yBETUUYEHHBIM IIPHUPTOM;

— B (hOpMe DIEKTPOHHOTO TOKYMEHTA;

2) JUIS TITYXUX ¥ caOOCTBIIIAIUX :

— B IeyaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) TSt 00YYarOIIUXCS C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOH opme;

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECITIEUEHUME YYEBHOTI'O ITPOLECCA

Y4eOHbIe 3aHITHS POBOJATCS B 4-M yu4eOHOM KopITyce YHUBepcuTeTa 1o aapecy: 83001,
r. Honenk, np. Tearpanwsusbiil, A. 13, yueOnsiii kopmyc Ned, ayn. 260 - yuebnas mabopaTopust
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npukiagHo skojoruu Nel, 261 - ydeOHO-mcciemoBaTenbcKas JIabopaTopusi MPHUKIATHON
skosorun Ne2 (ananutudeckas), 231 - yueOHast 1a60paToOpHsi KOMIBIOTEPHBIX TEXHOJIOTUH;.

Jlis mpoBeneHUs JIEKUMOHHBIX W TMPAKTUYECKUX 3aHITHA HCHOJB3YyeTcs ydeOHas
naboparopus pUKIaTHON 3KoToruu Nel, yaeOHO-HccleoBaTeNbCcKas 1a00paTopHsl PUKIIATHOM
skojorun  No2, y4eOHO-MccaenoBarenbckas JjgabopaTopus TMPUKIATHON dKOMoruu  Ne2
000pyI0BaHHBIE MAPKEPHOU JOCKOH, MyJIbTUMEIMIHHBINA IPOSKTOP U 3KpaH, HOYTOYK, KOMIIEKT
yueOHoIi MebemnH Il CTYyIEHTOB, pabouee MecTo npernoaasarens. Borxoa B MTHTepHET npoBo1HOM
wim ¢ ucnonb3oBanueM Wi-Fi, 5 ex. I1K ¢ Beixomom B ceth u 1 ex. I1K ¢ BEIxogoM B ceTh (pe3eps).

B yuebnoli nabopaTopun NMpUKIaIHON 3K0JIOTHH Nel MMEIOTCS TaKkxKe

- aTOMHO-31cOpOIMOHHBIH criekTpodoromerp C-115 TIK;

- aTOMHO-3/IcCOpOIMOHHBIN criekTpodoTomeTp C-600;

-criektpodoromeTp «SHIMADZUy;

-(OTORIEKTPOKOIIOPUMETP

- KOK-2;

- BECbI TOPCHOHHBIE;

-BUCKO3UMETPUYECKAsl yCTAHOBKA;

-apeoMeTphl 00IIEr0 HA3HAYCHHUS,

-razoonpeaenutenu 1'X;

-pH-meTp;

-T€pMOCTATHI.

B yuebHO-uccnenoBarensCckoi 1abopaToOpuu MPHUKIAIHON dSKonoruu Ne2 HaxXomATCs:
CTEHJ1 /Ul MPOBEJECHUS TUAPOAMHAMUYECKUX MCCIEIOBAaHUN M HAKJIIOHHAsI TUAPOIMHAMUYECKas
YCTaHOBKA.

JUis caMOCTOSITENIbHOM pabOThl HCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii O6uOIMOTEKH yHUBEpPCUTETAa U JAPYTUX AIIEKTPOHHBIX OUONMMOTEYHBIX 0a3 JaHHBIX,
yu4e0HO-METOINIECKOE 00eCIIeUeHHE, MPEACTABICHHOE B Y4€0HO-METOAMUECKUX KaOuHEeTax 4-ro
(ayn.258) yuebHoro Kopmyca, MaTepralbHO-TEXHIUYECKast 0a3a yueOHbIX JabopaTopuil kadenpsl
«®DU3UKN HEPAaBHOBECHBIX MPOILIECCOB, METPOJIOTUHU U AKosoruu um. M.JI. [ToBxa».

B mnpomecce oOyueHuss CTyA€HTHI HMEIOT BO3MOXKHOCTb HCIIOJB30BaTh y4eOHbBIE
Marepuaibl 1Mo auciuiuinae «Termodusnkay, pazmenieHHbie Ha mat@opme Moodle Llentpa
muctanionHoro ooOpaszoBanus PI'BOY BO  «lonl'Y». C wucnoiap3oBaHuEM pPeCypcoB
m1aT(GOpPMBbI JTUCTAHIIMOHHOTO 00Pa30BaHMsI TAKXKE OCYLIECTBIISIETCS TEKYIIUNH KOHTPOJIb 3HAHUHN
CTYJICHTOB Ha OCHOBE TECTHPOBAHUS U MPOBEPKH PE3YIHTATOB CAMOCTOSATEIHHOU PabOTHI.

11. PEKOMEHIAYEMAZ JIMTEPATYPA

11.1. OcHoBHas nuTEpaTypa

11.2. TamumkoBa, KO.M. Hayka o 3emne. JlanmmadToBeneHue: ydeOHoe mocobue
Camapa: Camapckuil ToCcy1apCTBEHHbIH apXUTEKTYPHO-CTPOUTENbHbIN yHUBepcuTeT, 2011 3BC
JI1.2 T'ymun, A.H. ba3bl nannbix: yuebHuk Mocksa: [{upexr-Menua, 2014

11.3. Myrammumosa, C.P. [lpakTuueckue 3aHATHS 110 MaTeMAaTUYECKOMY aHAIHU3y C
ucnonb3oBanueM MathCad: yue6Hoe noco6ue Mocksa|bepaun: Aupext-Meaua, 2014

11.4. Kapnoga, T.C. ba3bl naHHbBIX: MOJIENIH, pa3pabOTKa, peaau3aims; yaeOHoe mocoomne
Mocksa: HarmonaneHnelil OtkpeiTeiil YHuBepeuteT « MHTYWUT», 2016

11.5. Kysnenos, C. BBenenue B pensmuonnbie 6a3bpl JaHHBIX MockBa: HannmonanpHbIiM
OtxpeiThiii YHuBepeuter « MHTYUT», 2016

11.6. Mwutun, A.M., CseptumoBa, H.B. Kommberorepras rpaduka: CHpaBOYHO-
metoanyeckoe nocoone Mocksa|bepaun: Iupext-Meaua, 2016

11.7. Ilepemutuna, T.O. KomnbsrotepHas rpaduka: yueOnoe nocooue Tomck: Tomckuit
rOCY/IapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U PaAHOIIEKTPOHUKH, Db KonTent, 2012

11.8. XKykos, FO.H. Unxenepnast kommnetorepHas rpaduka: yueOHuk Tomck: Tomckuit
rOCYJapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U PaINOIIEKTPOHUKH, 2010
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11.9. Jlaremmenko, K.I1., [Toros, A.A. MHbOpMaIMOHHO-U3MEPHUTEIIbHBIE CUCTEMBI IS
HKOJIOTHYECKOT0 MOHUTOpHUHTA: yueOHoe ocodue CapaToB: BysoBckoe ob6pazoBanue, 2013

11.10. ManemmieBa, E.H. OxkcneprtHbie cuctembl: ydeOHOoe mocodue KemepoBo:
KemepoBckuil rocyapcTBEHHbIN HHCTUTYT KyJIbTypbl, 2010

11.11. Paknos, B.Il. TI'eorpaduueckue wmHOpPMAIMOHHBIE CHCTEMBI B TEMaTHYECKOUN
Kaprorpaduu: yuebnoe nocooue Mocksa: Axkanemuueckuit [1poexr, 2015

11.12. JlaBbimoB, A.H. JIuneitHoe nmporpaMMupoBaHue: rpaduuecKUii U aHATUTUYECKHUM
Metoabl: yueOHoe mocobme Camapa: Camapckuil TOCYAZApCTBEHHBIH — apXHTEKTYpHO-
crpoutensHbii yHuBepcutet, ObC ACB, 2014

11.13. Konakosa, W.II., Iluporoa, M.M. MmxeHepHas M KOMIBIOTEpPHas rpaduka:
yaeOHoe nocooue ExarepunOypr: Ypansckuit dhenepanbubiii yausepcutet, ObC ACB, 2014

11.14. boromonoBa, M.A. OkcnepTHble CHUCTEMbl (T€XHMKa W  TEXHOJOIUs
MPOEKTUPOBaHUs): yueOHO-MeTonuyeckoe nocodue Camapa: [ToBoKCKMII rocynapCTBEHHBIN
YHHUBEPCHUTET TEICKOMMYHUKaUUH 1 nHpopmaruku, 2015

11.15. Kapnora, T.C. ba3el nanHbiX. Mogenu, pa3paboTka, peanusanus: ydeOHOE
nocobue Mocksa: MurepuerYnusepcurer Unpopmanmnonnsix Texnonoruii (MHTYUT), 2016

11.16. CredanoBa, N.A. Ob6paboTka HaHHBIX U MOJEIMPOBAHHWE B MaTEMATHUYECKHX
nakerax: yueOHo-meToauueckoe nocodue Camapa: IloBomkckuii rocy1apcTBEHHbINH YHUBEPCUTET
TeleKoMMYyHUKanuii u unpopmaruxu, 2016

11.17. leBuenko, J.A., JlomakoB, A.B. CoBpemennbie reorpapuyeckue
nH(OPMaILMOHHBIE CUCTEMBI IPOSKTUPOBAHUS, Ka/IacTpa U 3eMIICyCTPOICTBa: yueOHOoe mocodue
CraBponoib: CTaBponoiabCKUN ToCyAapCTBEHHBIM arpapublii yHusepcutet, 2017 ObC JI1.18
Hosuxkos, I1.B. Iludposas o6paboTka curHajioB: yueOHO-MeTogudeckoe mocobue Caparos:
Bysosckoe o6pazoBanue, 2018

11.18. Bonkosa [lonuna AnapeeBna, [llunynoB Anekceit bopucoBuu CraTtuctuyeckas
00paboTKa JaHHBIX B YYE€OHO-HCCIIEIOBATCILCKUX paborax: YdeOHoe mocobme Mockaa:
HznarensctBo "®OPYM", 2016

11.19. HemmoBa Tamapa UropeBna, KazankoBa Tarbsina BsiuecnaBoBna KommnbrotepHas
rpaduka u web-au3aiin: YueoHoe nmocooue Mockpa: M3narensckuii JJom "®OPYM", 2018

11.20. JIuteun J.b., Menemko C.B. JluneitHoe nporpammupoBaHue. TpaHcmopTHas
3amava: YuebHnoe nocodbue CraBponois: M3garensctBo "ATPYC", 2017

11.21. Hemmora Tamapa Uropesna, KazankoBa Tarbsina BsuecnaBoBna KommbrorepHas
rpaduka u web-au3aiin: YuebHoe nocooue Mocksa: M3narensckuii Jom "OOPYM", 2019

11.22. JlonoysHUTENbHAS TUTEpATypa
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Adonnukun, A.M. Pa3paboTka OuzHEec-mpuiIokeHU B 3KOHOMHKE Ha 06a3ze MS Excel:
yuebHuk Mocksa: duanor-MHU®U, 2003 DBC JI2.2 bummur, B.A. OcHoBBI o0o¢ducHOro
nporpammupoBaHusi U 1okymeHThl Excel MockBa: MHTepHeT-YHuBepcuter MHpOpMamoHHbIX
Texunomorui, 2006

Crmupunmono, O.B. Pabora B Microsoft Excel 2010: kypc Mocksa: HuTepHeT-
Yuusepcurer Madopmanmonnsix Texnonoruit, 2010 95C JI12.4 I'ymepos, A.M., XononHos, B.A.
[Taker Mathcad: Teopus u npaktuka Kazans: U3garensctBo «®u» AH PT, 2013

Yepnbix, T.A., [omumyk, K0.B. OcHoBbl oducHoro nporpammupoBanus B MSExcel:
yaeOHoe mocooue Opendypr: OpeHOyprckuii rocy1apCcTBeHHbIA yHUBEpCUTET, 2013

KonokoneuukoBa, A.M. Excel 2013 mis menemxepoB B mpumepax Mocksa|bepnun:
Hupexr-Menua, 2014

@arkymmna, P.P. AHanM3 TeXHOJOTHUECKUX JaHHBIX ¢ UCToIb30BaHueM Microsoft Excel:
yaeOHoe nocobue Kazans: M3garenscreo KHUTY, 2014

Koposnes, B.T. Maremaruka u unpopmaruka. MATHCAD: yue6HOe mocobue Mocksa:
Poccuiickuil rocy1apcTBEHHBIN YHUBEPCUTET mpaBocynusi, 2015

Bockob6oiinukos, 1O.E., 3anopoxnslii, A.®D. Berunciaenus u nporpaMMUpOBaHUE B [TAKETE
MathCAD Prime 2.0: yue6Hoe mocodue HoBocuOupck: HoBocuOupckuii rocynapcTBeHHbBIN
apXUTeKTypHOCTpouTenbHbl yHUBepcuteT (Cudcrpun), 96C ACB, 2013

BockobGoitnukos, FO.E., 3amopoxnbiii, A.®. Pemienue HMHXEHEPHBIX 3a7ad B IAKETe
MathCAD: yue6Hoe mocobue HoBocubupck: HoBocnbupckuii rocyrapcTBEHHBIN apXUTEKTYPHO-
ctpouTtenbHbli yauBepcuteT (Cuberpun), 9bC ACB, 2013

benapes, U.A., KparoBa, F0.B. Meronbsl Berumcienuii B nakere MathCAD: yueGHOe
nocobue HoBocubupck: HoBocuOMpckHii TOCYZapCTBEHHBINM apXUTEKTYpHO-CTPOUTEIHHBIN
yauBepcuteT (CudCcTpuH)

YepuukoB bopuc BacunbeBuu MHpOpMaIOHHBIE TEXHOJIOTUU YIpaBICHUS: Y4eOHUK
Mocksa: Uznarensckuit Jlom "®OPYM", 2018

Konomeituenko, A.C., Ilonsmakosa, H.B. Mudopmarnmonnsie texunonoruu Jlanp, 2018
OBC JI12.14 Kyk, FO.A. NadopManimoHHbIe TEXHOJIOTHN: MyabTuMeana Jlans, 2018

KocTtiok, A.B., bo6onen, C.A. UndopmannonHsie TexHoaoruu. ba3oBelil Kype: yueOHUK
Jlanb, 2018

12. ”THOOPMAIIMOHHBIE PECYPChbI

1. Poccuiickas rocynapcrsennas oudamnorexka (PI'bY PI'B). — URL: http://rsl.ru
— Pexxum ntoctyma: as aBTOpU30B. MOJIb30BaTeNiel. —eKCT: 2JIeKTPOHHBIH.

2. eLIBRARY.RU: nayunas snexTpoHHas Oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru. — Pexum pgocTyma: aas aBTOpU30B. THojb3oBareneid. — TekcT:
AJIEKTPOHHBIN.

3. Poccuiickas HannonanbHasi 6ubdamnorexa. — URL: http://nlr.ru — Pexxum nocryna:
JUJIS aBTOPU30B. MTOJIb30BaTeNeil. — TeKCT: 3JIEKTPOHHBIM.

4. bu6anorexa akanemun Hayk. — URL: http://benran.ru — Pesxxum moctyma: st
aBTOPHU30B. MOJIb30BaTeNeH. — TEKCT: JIIEKTPOHHBIN.

5. bubauorexa no ecrectreeHHbIM Haykam PAH. — URL: http://viniti.ru — Pexxum
JIOCTyNa: JUIsl aBTOPU30B. MOJIb30BaTeNel. — TeKCT: 3JIEKTPOHHBIM.

6. Bcepoceniickuii  MHCTUTYT HAY4YHOM M TeXHHYECKOH HHEPOpMaLMHU
(BUHUTMH). — URL: http://gpntb.ru — Pexxum moctyma: 1j1st aBTOpU30B. MOIb30BaTeseit. — Tekcr:
JJIEKTPOHHBIN.

7. DuiekTPOHHBIN KaTtajgor Hayunoii Oubnmorexu J[OHEIIKOTO rocyaapCTBEHHOTO
yauBepcuteta. — Joneuk: Hb Houl'Y, — URL: http://catalog.donnu.education. — — Pexum
JIOCTYTIA: TIONCK CBOOOIHBIN, AJIEKTPOHHBIE JJOKYMEHTHI — JJIs Mmojs3oBareneit JJonl'y.

8. DyeKTpOoHHO-0nb1uoTeunasi cucrema Jloul'Y: caiit / ®I'BOY BO «/lonl'Y». —

Honenk, 2016— URL: http:/library.donnu.ru/ — Pexum pgoctyna: cBoOOmHBIA. — TeKCT:
AIEKTPOHHBIN.
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9. DuextpoHublii apxus JouI'Y: pa3aen caiita/ Hb Jlonl'Y. — TekcT: 2neKTpOHHBIN
// OBC Houl'Y: caiit. — URL: http://repo.donnu.ru/ — Pesxum gocTyma: cBOOOTHBIH.
10. Hayunas »nexrponHass Oubnmoreka «KubepJlenunkay»: caidt / Accoumamus

«OtkpbiTast Hayka». — MockBa, 2014 — URL: https://cyberleninka.ru/. — Pexxum noctyma:
CBOOOIHBIN. — TEKCT: 3JEKTPOHHBIMN.
11. DNeKTPOHHO-OMOIMOTeYHAs cucrema «Jlanby: [caitT]. - URL:
https://e.lanbook.com — Pexxum mocTyma: 1j1st aBTOPU30B. TOJIb30BaTeNIel. — TeKCT: 2JIeKTPOHHBIH.
12.  3BC IOpaiit: snexTponHas OubmuorevHas cucrema: caiit. — Mocksa, 2013. —
URL: https://biblio-online.ru — Pexxum poctyna: mjis aBTOpHU30B. MoOsb3oBaTeieil. — TekcT:
AJIEKTPOHHBIN.

12. ITIPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xoprioparuBHas naunieH3ust JJonl'Y Ne 46484614)

2. Microsoft Office (koprnopatusHas aunensus oY Ne 46472919)

3. Microsoft Visual Studio (iuuien3ust mporpammbl Dream Spark ajist BRICIINX y4eOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmunensuun GPL, Apache,
BSD n1s1 cB0OG0THOTO POTPaMMHOTO 00ECIICUCHHS ).
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