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1. MECTO JUCHUIUIMHBI B CTPYKTYPE OBPA30BATEJILHOM ITPOTPAMMBI

1.1. TpeOGoBaHus K MpeaBAPUTEIHLHONW MOATOTOBKE O0YYAIOIINXCS, MPEIIICCTBYIONIHNE
U COIYTCTBYIOLIUE AUCHUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS U3yUEHHE TaHHOM:

TeopeTnueckue OCHOBBI  3alllUThl  OKpyXkaromed  cpenbl, MHpopmatuka u
nH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIE TexHoJorun, Hayka o 3emie.

1.2.  JlucumniuHbl, KypcOBbIe paOOTHl M MPAKTHKH, Ui KOTOPBIX OCBOCHHE JaHHOM
JUCLMILIMHBI HEOOXO0IUMO KaK MpPEe/IIeCTBYOIEE:

Metoap! 1 TpUOOPBI KOHTPOJIS OKPYKAIOIIEH CPeabl U SKOJIOTUIECKUNA MOHUTOPHHT .

2. OIMMCAHUME ANCHUITJIMHBI

2.1.00mas xapaKTepuCTHKa

HanmeHnoBaHme mokasarest 3HavYeHne TIOKa3aTes
HasBanwue 00pazoBaTebHON IPOTPaMMBI 20.03.01 TexnochepHnas 6e301MacHOCTD
(ITpoduns: Texnocheprast 6€30MaCHOCTB)
udp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.O/1.15 [Iporpammuoe oGecrnieueHue
y9eOHBIM IIAHOM MIPUPOJIOOXPAHHON JIeITEITHHOCTH
YacTs 00pa3oBaTeIbHOM IPOTPaMMBbI bazoBas (00s13aTepHas) 4acTh
KonnuecTBO 3a4eTHBIX enrHUL / BCErO 4acoB 2,5/ 90

B cnydae mpenbsiBieHUS OT OOy4alomIerocs WM €ro POIUTENs (3aKOHHOTO
MPEACTaBUTENS) 3asBIICHUs] Ha OO0y4YeHHE MO aNalTHPOBAHHOW 00pa30BaTEILHOM MpOTpaMMe
BBICIIIETO 00pa30BaHUs, MOJIKPEINICHHOTO 3aKIIOYCHUEM IICHXO0JIOT0-MEIUKO-TIeIarorndecKon
komuccuu (IIMIIK) nnmn Mmeauko-cornuanbHOM skciepTussl (MCD) ¢ pekoMeHIausIMH CO3AaHMS
WHIUBHUAYAIBHOW TIporpamMmbl peabmnmutanuu u  abunutamuu  (MITPA), nannas paGouas
mporpaMma MOKET OBITh aJalnTUpOBaHA C YYETOM WHAWBUAYAIBHBIX OCOOCHHOCTEW 3II0POBbS
00yJaromerocs.

2.2.Pacripenenenue yacoB 1o ¢opmam U nepuojam oOydeHus

O01Iee KOJIM4ECTBO YacoOB
o,
o jan CcaMoCTOS-
®opma g1 3 i 6ona- i . o
> | 2 JIEKIIA nabopa- | MpaKkTH TEJIBHOMI opma
o0yuyeHus & S BCETO
5 OHHBIX | TOPHBIX | YECKUX | pabOThI + KOHTPOJIS
KOHTPOJIb
OuyHas 3 6 32 - 32 26 90 3a4éT
3aouHasn 4 6 - 6 78 90 3a4éT

3. LEJIU AUCLUTLIMHBI

HeJ’II/IZ (I)OpMI/IpOBaHI/Ie HaBbIKOB BBISIBJICHUA, HCIIOJIB30BaHUA u agarTanuu
HH(bOpMaHHOHHBIX TEXHOJIOTHi B HpeI[MeTHOﬁ oOmactu <<3aH_[I/ITa Opr>K&IOH.ICI>i Cpeabl», a TAKKE
ano6peTeHHe Ha4YaJIbHbIX HABBIKOB MATCMATHUYCCKOI'O OITMCAHUA U MOJCIIMPOBAHUSA HHKCHCPHO -
TCEXHUYCCKHUX CUCTCM 061].161"0 " CIICHUaJIbHOTO HpO(I)I/IJ'IH.

4. KOMIIETEHIIMN OBYYAIOIEI OCS, POPMUPYEMBIE B PE3VJIbTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X
NHAWUKATOPEHI U INTAHUPYEMBIE PE3VJIbTATBI ObYYEHUA



4.1. Kommerenuuu

OIIK-4. CrocobeH mNOHMMATh NPUHLUIBI PabOThl COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTHH 1 UCTIOJIb30BaTh UX JUIA PELICHHS 3a7a4 IpO(PeCCUOHATBLHOMN e TeTbHOCTH

I1K-2 CriocoGHOCTh 000CHOBBIBATH U pa3pabaThIBaTh NPUPOAOOXPAHHBIE MEPOTIPHUSTHUS U
MIPOEKTHI B OPTraHU3aIHH;

4.2. VBaukatopbl KOMIETCHIIHNA

IIK-2.9: Cnoco0eH ncno/ib30BaTh HHPOPMALMOHHbIE TEXHOJIOTHH M KOMIILIOTEPHbIE
NPOrpaMMbl IJisl pa3padoTKH M 000CHOBAHMS NPUPOI0OXPAHHBIX MEPONPUSITHI H IPOEKTOB

[1K-2.9.1 3anomuHaeT ¥ BOCIPOU3BOJAUT IMPEACTABICHUSI O KOMIIOHOBKU ITPOIPaMMHBIX
KOMIUIEKCOB OOpa0OTKM SKOJIOTHYECKOH WH(POpPMAIMU ISl TOJUICPKKH TPUPOIOOXPAHHBIX
MEpONPUITHI

[1K-2.9.2 TloHuMaer W NOpUMEHSET B 3HAKOMOW CHUTyallMd 3HAHUS O KOMIIOHOBKH
MPOTPAaMMHBIX KOMILJIEKCOB OOpaOOTKM DKOJOTHUECKOW WHPOPMALIUU [UIS  TOJICPKKA
MIPUPOJOOXPAHHBIX MEPOTIPHS TN

[1K-2.9.3 [IpumeHsieT B M”3MEHEHHOW MJIM HE3HAKOMOM CUTYallMd 3HAHUS O KOMIIOHOBKHU
MPOTPAaMMHBIX KOMITJIEKCOB OOpa0OTKH DKOJOTHYECKOW WH(POPMAUU TSI  TTOICPIKKH
MIPUPOJOOXPAHHBIX MEPOTIPHSI TN

4.3 Pe3ynbraThl 00y4eHUs

3HaTh:

3.1.1 Pa3sBepHyTy0 KIacCH(PHKAIMIO MPUKIAIHOTO MPOrPAaMMHOTO OOECTIeUeHHS,
MIPUMEHSIEMOTO B TIPEIMETHOM 001aCTH «3aluTa OKpYKaroIiei cpeb».

YMmern:

3.2.1 CraBuTh W pEaATM30BBIBATh PACUYETHBIC M WHKCHEPHO-TEXHUYECKHE 3a7add C
IPUMEHEHHEM NH(POPMALMOHHBIX TEXHOJIOTUH U OCHOB IPOrPaMMHUPOBAHHUS

Baagers:

3.3.1 B npoduiabHBIX HHPOPMAITMOHHBIX TEXHOJOTHUSX W OPraHU3aii MyJIbTUMEIUHHON
HOJIEP>KKH COOCTBEHHBIX IPOEKTOB.

5. NIPOT'PAMMA JTUCHUITIMHBI

Hassanue temsl Kpatkoe coneprxanue TeMbl (BOIIPOCHI TEMBI )
Pasznen 1. 1.1. Beemenue B mpeamer. OO030p u  a”HAIM3
OO6mue nHpopMaIMOHHbBIE UH(POPMAIMOHHBIX ~ TEXHOJOTUH, MPUMEHSICMBIX B
TEXHOJIOTHH B MPEAMETHOMN PEeIMETHOM 00J1acTH «3aluTa OKPYXKAIOMICH Cpep».
obnactu «3anmTa oKpyKarolen HopmatuBHO-IpaBOBbIE  JOKYMEHTBI, PETYIUPYIOLINE
CpeIbD» CTaTyC H  IOPHIUYECKYI0  CHJIY  JKOJIOTHYECKOMH

UH(pOpMALIUU O JAEATeNbHOCTU NPEANPUATHHA, PETHOHOB U
Poccuiickoit ®enepanuu B 1eqoM. BbisBieHue u
000CHOBaHHME TIOTpeOHOCTEH B  HMHGOPMAIMOHHBIX
TEXHOJIOTUSIX B nporecce IPUPOJOOXPAHHBIX
mMeponpusThi. /Jlex/

1.2. Teopuss uHGMOPMAIMOHHBIX MPOIECCOB  IPH
pelLeHnH KOJINYECTBEHHBIX 3ajay. [TonsTHs
«uHpOpMaIHs», «H(POPMAIMOHHBIH poIecey,
«uHpOpMaIOHHast ~ cucTeMay. Tumbl W BUABI
uHpopmanuu. Hctopus pa3BUTUS —BBIYMCIUTEIbHBIX
texHosoruit 1 O9BM. Teopus [xona ¢on Helimana mis
OpraHu3alluy BEIYMCIUTENBHBIX cucTeM. Kiaccudukanus
METOJIOB U cpelcTB 00paboTku mHpopmauuu. [lonarus
«BEPOATHOCTB» U (OHTPONMS»  JI  U3MEPEHUs
unpopmanmu. Mogenu Illennona u Xapmim s




ompeseneHuss  KoiudectBa uHpopmanuu. Enuauna
u3MepeHuss tHPopMauu U e€ mpou3BoAHbIe. [[pUHIUIIEL
opranuzanuy yucioBoit mHGpopmanuu B IBM. YHapHble,
NO3UIIMOHHBIE M HEMO3UIIMOHHBIE CHCTEMBbl CUHCIICHHUS.
CrocoObl TpeACTaBiICHUST YHUCENT B KaXKIOM M3 HUX.
XapakTepuCTHKa TO3WIUOHHBIX CHCTEM CUHMCIICHHS.
[Nonsitne «0a3uc» U «OCHOBAHME» CHUCTEMBI CUUCIICHHS.
Onenka 3(Q(eKTUBHOCTH BBIOOpA CHCTEMBI CUHCIICHHS
JUTSL TIpE/ICTaBJICHUS yucel. Teopus u mpakTHKa IepeBoa
qrcea B CHCTEMaxX CUYHCICHHA. MeETOJ HEeNIOYNCICHHOTO
neneHus. MeToa  CcTEeNeHHOTO TIOJMHOMa. MeTton
MOCJIEZIOBATEILHOIO  YMHOXEHUs (g JIpOOHBIX
BennuuH). [IpencraBienue BemecTBeHHbIX uncena B OBM.
[ToHsITHE BBIYMCIUTENFHBIX AITOPUTMOB C TUIABAIOIICH U
¢ukcupoBaHHOH 3ansaToi. /JIex/

1.3.O0m1ast Teopusi KOHCTPYHPOBAHHS OAHKOB JAHHBIX
nu opramm3aimuu  CYBJl. Anamutuueckuii  0030p
CYIIECTBYIOIIMX  DKOJOTHYECKUX  JaHHBIX. OOmas
CTPYKTypa 53KOJOTHYECKUX HH(POPMAIMOHHBIX CHCTEM
(BUC). TocymapcTBeHHBIE KiIacCU(PUKATOPHI U OaHKH
JTaHHBIX 3KoJjorndyeckoid mHpopmanuu. Knaccuduxamms
WHCTPYMEHTAIFHOTO  MPOTPAMMHOTO  00ECTICYCHHS.
[TonsaTre u 0011ast CTPYKTypa CUCTEM YIIPaBIICHUs Oa3aMu
naHHbIX (CYBJl). OcHOBHBIE COBpEMEHHBIC CTaHAAPTHI
XpaHEHUs JaHHBIX U uX cneuudukanus. Teoperuyeckue
oCHOBBI TocTpoenust 0a3 nmanueix (bJ[). Pensimmonnas
JIOTHKa U persiiioHHas anredpa. OCHOBHBIE CTPYKTYPHI U
YPOBHU OpraHu3aluu JaHHbIX. KiroueBble MOHATHS
OPOrPaMMHUPOBAHUS:  «IIEPEMEHHAs»,  «OIeparopy,
«OTEpaH]», «OTHOILEHUE», «IEePEeMEHHAas-OTHOILICHHUEY,
«1ose». OCHOBHBIE THUIIbI OTHOIIEHWH B PEISLUOHHOMN
6aze naHHbIX. OCHOBHbBIE AITOPUTMHUYECKHUE CTPYKTYPBI
JUIS TIOCTPOEHUSI MPOTPAMMHOTO KOoAa HpU OOBEKTHO-
OPUEHTHPOBAHHOM MPOrpaMMHUPOBAHUU (OOID):
«MOJYJb», «COOBITHE», «CBOHCTBOY», «METOMI», «LHUKID),
«YCIIOBUE», «OTIEPATOP», «IJEMEHT yrpaBiaeHus». /Jlex/

1.4. CYBJl Access u 3ammura uHGOpPMAIUU.
Opranuzanys LEJIOCTHOCTH W 3allUThl MH(POpMAIMH B
BJI. [lonsTus: «mosie», «KIHOYEBOE IMOJIE», «IIEPBUUHBIN
KIII0Y», «cocTaBHOM kmou» (Ha mnpumepe CYB]]
Microsoft Access). OcHOBBI cocTaBneHHs 3anpocoB K b/I.
Knaccudukanus n onrcanue OCHOBHBIX THUIIOB 3alIPOCOB
(ma mpumepe CYB]J] Microsoft Access). Ilonstue u
OCHOBHBIE KOHCTPYKIHMU si3bIka SQL. /JIex/

1.5. 3agauu Ha TEOPUIO MH(OPMAIIMOHHBIX MPH
pELICHUH KOJIMYEeCTBEHHBIX 3a1au. /J1ab/

1.6. Opranuzanus 0asbl JTAHHBIX
3arpsA3HSIOMINX BEILIECTB JUIst aHAJMTUYECKOM
nabopaTtopuu npeanpustus. /J1ad/

1.7. YcBoenue Tekyiero matepuana. /Cp/
1.8. 1.8 IlogroroBka k naboparopHsiM paboram. /Cp/
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Pazgen 2.

OkcnepTHele  MH(POPMAIMOHHBIE
TEXHOJIOTUM B IIPUPOJOOXPAHHOMU
IEITENLHOCTH

2.1 OOmas TeopHust 3KCIEPTHBIX HHPOPMALMOHHBIX
cucreM. OCHOBHBIE TMOJIOKEHHUS TEOPUU DSKCIEPTHBIX
UHPOPMALMOHHBIX cUCTeM. [loHATHA: «HpeaMeTHas

00J1acTby, «MOJIeINb MIPEIMETHOM obmactu,
«UCKYCCTBEHHBIH HHTEIIEKT», «IKCIEPT», «IKCIEPTHAs
CUCTEMAY. Oobmas CTPYKTYpa AKCHEPTHBIX

UHPOPMALIMOHHBIX  CHUCTEM W  OCHOBHBIC  OTallbl
pa3zpabotku. OpeiimoBbie Moaenu. CeMaHTUYECKUE CETH.
Cuenapuu mporieccos. /JIex/

2.2 O6mas Teopusi KOMIIbIOTEPHOTO KapTorpapupoBaHusl.
[Moustue TUC u ponb B CTPYKType SKOJOTHUECKOTO
MOHHUTOPHHIA. XapakTepucTuka 'c KakK
IPOCTPAHCTBEHHON HMH(MOPMAIIMOHHOM CHUCTEMBI  JUIS
NOAJEPKKU  TIpuHATUSA  pemieHnid. Knaccudukanus
reorpauueckux MHMOPMAIMOHHBIX AaHHBIX. CHCTEMBI
KOOpJMHAT B aHAJIMTUYECKON T€OMETPUH U KapTorpauH.
OcHOBBI KapTorpaguueckoi CUMBOJIMKHA u
MacmITaOupoBaHus.  XapakTepucTuka  rpaduueckoi
noacucreMbl ['MC. Kiaccudukanus rpadpuueckux
MIPUMUTHUBOB ISl KapTorpadupoBanus. /Jlex/

2.3 Homenknatypa u Kkiaccupukalus DJIEMEHTOB
KoMmmnbloTepHo  rpaduxu. Ilonstue pactpoBoit u
BEKTOpHON  Tpaduku. DJIEeMEHTH  KJIaCCHU(PUKAIUH
pactpoBoii  Tpadukm. [IpuHIMTIBI  KOAMPOBAHUSA
XapaKTePUCTHK PACTPOBBIX OOBEKTOB B Pa3IMYHBIX
rpadudeckux Gopmarax. O030p rpaduueckux GhopmaToB
JUIsl XpaHEHHsI PacTpOBBIX JaHHBIX W npukiagHoro 10
st ux  oOpabortku. Knaccudukamums — BEKTOPHBIX
00bekTOB. OCHOBHBIE MOJICNH MPEJICTABICHUSI CIUIaHOB.
Homenknatypa crutaitHoBeIX moBepxHocTed. O0630p
rpaduueckux (opmaroB AN XpaHEHUS BEKTOPHBIX
00bekToB M npukitagHoro 10 mist ux 06padoTku. /JIex/
2.4 TlocTaHOBKa 3a/1a4M ONTHUMHU3ALNU U €€ CTaHAapTHas
HOMEHKJIaTypa. BepbanbHas dhopma 3a1aun ONTUMUA3ALNH
u npuHsaTus pemeHuid. [lomstusa:  «JIIIP» (oo,
NPUHUMAIOIIEE pEIlICHUE), «ONTHMAIbHOE pEHICHHUEY,
«MIPOEKTHBIE  TMapaMeTphl»,  «ueneBas  (QyHKUIUI»,
«pynkuus  xommpommuccay, «MJP»  (MHO>XecTBO
JNOIYCTUMBIX  PEIICHMI), <«JIOKAIbHBI  ONTUMYM),
«MJIO»  (MHOXXECTBO  JIOKaJbHBIX  ONTHMYMOB),
«rnobanbHbIl onTuMmym». [locTaHoBKa U KinaccuuKanus
3az1a4 MaTEMaTH4ECKOTIO IPOrpPaMMHUPOBAHUS:
JMHEWHOTO, HEJMHENHOTO, JMCKPETHOTO,
CTOXaCTHUYECKOTO M MHOTOKpHUTepHaibHOro. IloHsATne M
Ki1accuuKanus orpaHuueHui. /Jlex/

2.5 Teopuss  JNTUHEMHBIX  CUCTEM  ONTHUMM3ALUU.
I'eomerpuueckas wuHTEpHperanus 3aJadd JHMHEHHOIO
IPOrpaMMHUPOBAaHMsI Ha IUIOCKOCTH M B IPOCTPAHCTBE.
[lonsTus: «creneHb  CBOOOIBI»,  «IOJYIUIOCKOCTBY,
«BBIMYKJIBIA MHOTOYTOJBHUK», «MJIP» (MHOrOyroisHUK
WIM TEOMETPHUUYECKOE TEJNO JONYCTUMBIX pEIIECHUN).




[Mpunuun Haxoxaenus MJIO u ri106aIbHOTO ONTUMYyMA.
/JTex/

2.6 OCHOBHBIE I10JIOKEHUSI TEOPUU BBIIYKIBIX MHOKECTB.
[TonsiTue BBIMYKIIOTO MHOXKECTBA. ['eoMerpuueckas Hu
AQHAJUTUYECKAsT  WHTEPHpETalus  BBIMYKIOCTH IS
OCHOBHBIX CTPYKTYP MaTeMaTH4eCKOro
nporpammupoBanus (MIP, MJIO, ueneBoit ¢yHKUIUU U
T.1.). CrocoObl 3amaHus UENeBbIX (PYHKIUH U
o0oCHOBaHHME BBIOOpPa KOOPAMHATHOM  CETKH IS
obecrneueHns: 0JJHO3HAYHOCTHU (BBIMYKJIOCTH) Ipoliecca U
pe3ynbrata onTuMu3anuu. OCHOBHbIE MaTeMaTHYECKHE
TpeOboBaHusi K  1eneBbM  (QyHKIusM.  [loHsiTHe
YHUMOJAJILHOU 11e1eBo# pyHKIuu. /JIek/

2.7 Teopus MOCTPOCHUS BEIYUCIUTEIHLHOTO SKCIIEPUMEHTA
npu onTuMu3auu. OCHOBHBIC TPUHITUIIBI (HOPMHUPOBAHUS
U peaau3alii BbIYUCIUTEIHLHOTO 3KcnepuMenTa. OO0mmas
KJlaccupuKanus METOJ0B U MapaMeTpoB ONTUMHU3ALUU.
MaremMatuueckue  KpPUTEpUH  CXOJMMOCTH  METOJa
ONTHUMHU3AIMK K TJIOOAWIBHOMY WJIH  JIOKATHHOMY
ontumyMmy. IloctaHoBka oOImIed 3agaud OJHOMEPHOU
ONTUMM3aIMK  (MUHUMU3ALMK) BBIMYKJIOW  1IEJIEBOM
yHUMOJanbHON  ¢yHkuuu. [loHsATHE O YHCIECHHBIX
METO/IaX OJTHOMEpPHOW ONTUMHU3ALMU. XapaKTepUCTHKA
METOJIOB:  «aCUMIITOTHYECKUN» M  «IKCTPEMAaJIbHBIH
MOUCK», «IIACCUBHBIK TMOMCK MHHUMYMa», METO]
«TUXOTOMHHY», METOJ] «30JI0TOTO cedeHus». /Jlex/

2.8 3agaua onTUMAIBLHOTO TUIaHA TTPOU3BOICTBA. /J1ab/
2.9 AHanu3 ¥ IpUMEHEHHE MPOTrpaMMHOTO 0OecTieueHne
dbupmel "Unrterpan”. biaok "OTXObI". /TIp/

2.10 Ananu3 1 MpUMEHEHHe MTPOTrPpaMMHOTO 0OecTieueHre
¢bupmel "UaTterpan”. biaok "BO3YX". /TIp/

2.11 Ananu3 1 mpuMEHeHHe MTPOTrpaMMHOTO 0OecTieueHre
dbupmel "Uurterpan”. biaok "BOIAA". /IIp/

2.12 Ananu3 1 mpuMEHeHHe MPOTrpaMMHOTO 0OecTieueHre
¢bupmel "Uaterpan”. biaok "AKYCTUKA". /TIp/

2.13 Ananu3 1 IpUMEHEHHe MTPOrpaMMHOTO 00ecTieueHre
¢upmsl "Unrerpan". baox "MOAYJIN-2TIT". /TIp/

2.14 YcBoenue tekymero marepuaina. /Cp/

2.15 TloaroToBka k nmpaktuyeckum padoram. /Cp/

Pa3pea 3.
TexHonorust 00paboTKH
U3MEpUTETbHON u

CTaTUCTHUYECKON uHpOpMaLUu
9KOJIOTUYECKOTO MPOduIIs

3.1 OOmas xapakTepucTuka HMHQOPMAIMOHHO -
U3MEPUTENbHBIX CHUCTEM. XapakTepucTuka
uHpopmannoHHonsmeputensHblx  cuctem  (MHUC) B
oOmiem Buje. OOmIas CTpyKTYpa U OCHOBHBIE KOMIIOHEHTHI
NHNC. Knrouessle noustus teopun MUC: «uzmepenue»,
«pe3yabTaT  HU3MEPEHHUs»,  «METOJ  H3MEepeHUs»,
«A3MEPUTETHHBIN CUTHaJ, «U3MEpPUTENbHBIN
skcniepuMeHT». OcHoBHble Tunbl HMUC: cucremsl
ABTOMAaTUYECKOTO KOHTPOJIA (CAK), CUCTEMBI
TEXHUYECKOUN JIAArHOCTUKHU (CT), CHACTEMBI
pacno3naBanus 06pazoB (CPO). Knaccudpukanus UHUC no
(GYHKIIMOHATIBHOMY Ha3HAYEHUIO, XapaxkTepy
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uHpopmanuu. /Jlex/

(byrkimst  [lnpaka),

«TACKPETH3AITUS,

ITocTanoBka 3amaun

CKHUHTCPIIOIALUA,

3aBUcUMOCTEN. /JIex/

«Bw»). /Jlex/

/J1ab/
3.6 HUccnenosanue

(byHKIIHS XnsBucaiina),
sHepreruueckoro wummynbca (pynakmus Kponekepa).
OCHOBHBIE METPOJIOTHYECKUE XaPAKTEPUCTUKH CUTHAJIOB:
«K03(PHUIMEHT KOPPENAIUN», «MOUTHOCTBY, «IHEPTHI.
OcCHOBHBIE  TIPOLIEYPHI
«CKJIIpHOE
«monynsusy, «aemonymsmusy», AL, TTATL. /Jlex/

3.3 Teopuss NOCTPOECHUS AITOPUTMOB BBIYMCICHUS.
METOJIOB
[TousThs:

JIMHEHHOTO IOUCKa

B3amMojeiicTBus, Qopme oOMeHa

npeoOpazoBaHus

byHKIUS

U3MEPUTEIILHON

3.2 KowmmbrorepHas o0pabotka curHaioB. OCHOBHBIE

IIOJIO)KEHUS TEOpUM curHaioB. IloHsTus «curxam,
«mym», «romexay, «cnekrtpy. Kiaccuduxanus u
XapaKTepUCTHKA CUTHAJIOB HAa OCHOBE  MoOJEleH
IPEJCTaBICHUS:  JI€TEPMHUHUPOBAHHbBIE,  CIy4dailHbIE,
IIEPUOIUYECKHUE, anepuoINYECKHE (MMITyJIbCHBIE),
rapMOHUYECKHE u MOJINTAPMOHUYECKUE.

YHUQHUIUPOBaHHBIE TECTOBBIC CHUTHAJIBI U POBEPKU
NHNC n ux maremaruyeckoe OMHCAHUE: AETbTaQyHKIHS

GyHKIUS €IUHUYHOTO CKayka

CAUHUYHOI'O

U KIaccupUKaims

00pabOTKM OSKCTIEPUMEHTAIBHBIX JaHHBIX.

(OQKCTpAIIOJIAIU»

apaMeTpoB

3aBUCUMOCTE. Axanutnyeckas
HEJIMHEHHBIX 3aBUCUMOCTEM.
CILIAIlHOBBIX aITOPUTMOB

CIIEKTPAIIbHBIX
TUMMHYHBIX popM curHaios. /J1ab/
3.7 YcBoenue Tekyniero matepuana. /Cp/

CHUT'HAJIOB:
IMPONU3BCACHUCY,

n

«anmpoKcUMaIus». XapakKTepucTUKa METOJI0OB 00pabOTKH
BEKTOpa JaHHBIX Ha OCHOBE JIMHCHHOW (DyHKIIHH.
Ornucanne MeToJa HaWMEHBIIMX KBaJpaTOB U KYCOYHO-

JIMHENHBIX

3.4 CrenuanbHbIE aITOPUTMBI 00PAOOTKH IMITUPHUUCSCKIX

MHTEPIIOSIHS
XapaKkTepucTHKa
anmnpoKCUMaluu
9KCIIEPUMEHTAJIbHBIX (OpM BeKkTopa JIaHHBIX. [loHsATHe
KYCOYHOTOJIMHOMUATbHON
MareMmatnueckoe onrcanue KpuBoi besbe (Moaens «Ay)
U HePOpMaANbHBIX CIUIAHOBBIX MOJUHOMOB (MOJIENb

alIIpoKCuMaluu.

3.5 I/IHTepHOJ'ISILII/ISI W OKCTpalloJiArsa BCKTOPA JaHHBIX.

XapaKTCPUCTUK

Paznea 4. 4.1 Ilpuém sk3amena. /UKP/
OK3AMEH 4.2 KonTponb camocTosiTenibHON paboTsl /KCP/

4.3 TloaroToBka K MPOBEJICHUIO DK3aMeHa. /JK3aMeH/

6. CTPYKTYPA U COAEPXAHUME IUCHUITIIMHBI

6.1.dopma 0OyueHust — ouHasl, Kypc — 2, cemecTp — 3

KonnuectBo yacon

HanmenoBanus pa3aciioB U TCM

Jlexu. | JlaGop. | Ilpakr.

CPC

Bcero

Pazpea 1. 10

4

6

20




Oo61me nHPOPMAITMOHHBIE TEXHOJIOTHH B
npeMETHOH 00nacTu «3ammra OKpyXKaromien
cpenb»

Pazpnen 2.
DkcnepTHble HH(YOPMALIMOHHBIE TEXHOJIOTUN 14 9 15
B IIPUPOJOOXPAHHOMN AEATEIbHOCTU

38

Pazpnen 3.

Texnosorust 00padOTKU U3MEPUTENBHON U
CTaTUCTUYECKOM HHpOpMaLUU
9KOJIOTMYECKOT0 MpouIIs

10 4 15

29

Paznea 4. 3
3auér

NTOI'O 3A CEMECTP /kypc 34 - 17 39

90

6.2.dopma 0OyueHus — 3a049Has, Kypec — 2, cemecTp — 3

KomnnuectBo yacos

HaumeHnoBanus pa3aeioB U TeM

Jlexu. | Jlabop. | Ilpakr. | CPC

Bcero

Paspean 1.
O6mue nHhOPMAITMOHHBIE TEXHOJIOTHH B 5 1 17
MPEAMETHOM 00IacTh «3amnuTa OKpYy>KaroIen
CpeIbD»

20

Pasznea 2.
DKcnepTHbIC HHPOPMAITMOHHBIE TEXHOJIOTHH 2 2 34
B IPUPOJOOXPAHHOMN AEATEIbHOCTU

38

Pasnean 3.

Texnonorust 00pabOTKH U3MEPUTEIBHON U
CTaTUCTUYECKOM HHpOpMalu
9KOJIOTUYECKOTO MPOQHIIS

29

Pa3znea 4. 3
3auéT

NTOI'O 3A CEMECTP /kypc 6 - 4 80

90

7. OHEHOYHBIE MATEPUAIJIbI (CPEJCTBA) JI1 TEKVIIETI'O KOHTPOJIA

YCIIEBAEMOCTU, TIPOMEXYTOYHON ATTECTALIUU

7.1 Bonpocsl k 3au€Ty.

1. HOpMaTI/IBHaH " FOpUANYCCKadA JOKYMCHTAIUA, OTIPCACIIAroIIas CTaTyC HKOJIOTHYECKOM

nHpopMaIuu.

2. 3amaun 3KOMHGOPMAITMOHHON CHCTEMBI.

3. VpoBHM OpraHu3aliy JKOJOTHYECKHMX HWH(MOPMALMOHHBIX CHCTEM
XapaKTEePUCTHKA.

4. TloHATUs «HEeNpepbIBHAs BEIMUUHA», «CUTHAID.

5. IloHATHSA «BEPOATHOCTBY, «IHTPOIIHSI.

6. ®opmynsl llleHHoHa 1 XapTiau U1 OLIEHKU KOJMYECTBa UH(OPMAIIHH.
7. IlonsTHe «cuctema cunciaeHus». Knaccupukanus cucTeM CUnCIeHHs.

n HX

8. Ilo3uLMoOHHBIE W HENO3ULMOHHBIE CHUCTEMBI CUHCICHHS. CnocoObl 3amMcH 4ucell B

o0oux cucremax (2 popmysbl).
9. ba3uc mNO3ULIMOHHOW CHCTEMBI
MO3UIIMOHHOM CUCTEMBI CUMCIICHHs Ha OCHOBE 6asuca.
10. IToka3aTenb S5KOHOMUYHOCTH CUCTEMBI.

CUHCJICHUA. 061_[[351 MareMaTudeCKasa 3alliucChb
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11. Tlonsatue «uHPOpPMAIIMOHHAS W3MEPUTENBbHAS CUCTEMA», «HU3MEPHUTEIbHAs
uHbOpMALHY.

12. IloHsiTHE «U3MEPUTENBHBIN CUTHADY, KM3MEPUTEIBbHBIN SKCIIEPUMEHT.

13. Kitaccudukanus CUTHAJIOB 110 TPOUCXOXKICHHUIO U (JOPME MPOSBICHUSI.

14. CocoOsbI IpeCcCTaBICHNUS CUTHAIIOB.

15. [loHATHSA TECTOBBIX CUTHAJIOB (OJUH MPUMED).

16. Kinaccuduxanus nHPOpMaIMOHHBIX H3MepUTenbHBIX cucteM (MUC).

17. Tlonsitue «cucrema aBromatuyeckoro koHTpoiis» (CAK), «cuctema TeXHUUYECKOU
muarnoctukny (CT/I), cucrema pacnosnaBanusi 0opa3zos (CPO).

18. OTHOIICHWE, TUTI, TA0JINIIA, TIPEUKAT.

19. [lepemeHnHas1, mepeMeHHasA-OTHOIIICHHE, OTIEPaTop, OTEePaH/I.

20. Cxema TepMuHOB Jy1st oncanust b/1.

21. ATpubyT, KOpTEX, CTENIEHb OTHOIIEHUS, KapAMHAIBHOCTh OTHOILLIEHUSI.

22. CBolicTBa IEPEMEHHBIX-OTHOILICHUH.

23. JIse rpynmsl onepatopoB. Omnepatop coeauHenus. [Ipumep.

24. Oneparop oobenunenus. Oneparop nepecedeHust. [Ipumep.

25. Oneparop paznoctu. Oneparop npousseaeHus. [Ipumep.

26. Oneparop BeiOOpku. Onieparop npoekmun. [Ipumep.

27. Onpenenenue noustus sxkcrneptHas cucreMa (3C). CylHOCTh 3Tana UAeHTU QU KAIUH
st moctpoenus JC. [lonstue pe3ynbTata U 3a1a4u.

28. CymHocTh 3Tama KOHLENTyaldu3auuu npu npoektupoBanuun OC. J[Ba moaxona K
MMOCTPOCHUIO Moienu TipeameTHor oomactu (I10).

29. Turbl 2IeMEHTOB 3HAHUH B TIPEAMETHON 00JIACTH U UX XapaKTEPUCTHKA.

30. IlepeuncauTh METOIBI IOCTPOCHHMS TIPEAMETHON 00acTH. JlaTh XapaKTepUCTUKY TPEM
U3 HHX.

31. Xapakrepuctuka drTana (opMaau3alid M KIIOUYEBBIX MOHATHH (dpeiM, cIoT,
CEMaHTHUYECKas CEeTh, CIICHAPUH).

32. DTan ONbITHOM KCIUTyaTalMH (XapaKTEPUCTHKA).

33. O6o06menHas crpykrypa IC u 3Tanbl €€ MpoeKTUPOBaHUs (TIEPEUNCITUTS).

34. [lonsTue reorpaduieckoit ”HHOPMAITMOHHON CUCTEMBI.

35. Mecto u ¢pynkiuu ['MIC B 9KOJI0THYECKOM MOHUTOPUHTE (CXeMa. )

36. KoopimHaTHbIE CETKM M IPOCTPAHCTBA JyIs TipeAcTaBieHus gaHubix B ['C.

37. Mertoapl npeacTaBieHUs] MU300pakeHUN (pacTpoBble W BEKTOPHBIC H300paKEHUS).
Onpenenenue.

38. Metonbl KOAMPOBAHMS LBETHOCTU U OTTEHKOB B PACTpax JBYX OCHOBHBIX THUIIOB
(mpuMep U onucaHue).

39. IlonsTHe n KIaccuuKaIus BEKTOPHBIX 0OBEKTOB (CIUIAHOB).

40. Crunaitapl Ha ocHOBE MoJienu A(a) — 3 Tura.

41. Cnunaitael Ha ocHOBe Moienu B(B) — 2 tuma.

42. Knaccudukanus CrUIailHOBBIX IIOBEPXHOCTEH.

43. IloHaTHe ONTUMHU3AIMY U TIOCTAHOBKA 33/1a4M MATEMaTUYECKOTO MTPOrPAMMHUPOBAHHUS.

44. Tlonsituu JITTP, onTUMansHOTO pelieHws, 00IIast 11e7b 3a71a4 ONTUMU3AIUH.

45. TloHsiTHE MHOXKECTBA MPOEKTHBIX MapaMEeTPOB U IeNeBOM (YHKIMH KaK KpUTEPHS
KauecTBa.

46. JlokanpHbli 1 r100aNbHBIN onTUMyM. DYHKIMS KOMIPOMHUCCA.

47. Knaccudukamus 3aa4 MaTeMaTHI€CKOT0 IPOTpaMMHUPOBAHUS.

48. IlocTaHOBKa 3aa4u JTUHEHHOTO IPOTrPAMMUPOBAHMUSL.

49. JluHeiiHble U CMBICIOBBIE OrpaHudeHus. [loHATHE pelieHusi JMHEWHOM CHUCTEMBI
ONTUMU3ALINH.

50. [loHsATHE MONYTNIOCKOCTH U MHOTOYT'OJIbHUKA JOIMYCTUMBIX PEIICHUHN sl AByMEPHOM
3agaun JIIT.
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51. CrmocoObl 3amanust HeneBbIX (yHKIMA (mepeuncnuTs Tpu). OxapakTepHU30BaTh
TaOJINYHBIN CIIOCOO.

52. AHanutnueckuii crioco6 3aaanus. [loHsTHE HENPEPBIBHBIX, KYCOUHO-HETPEPHIBHBIX U
KYCOYHO-33I1aHHBIX 11EJE€BbIX (DYHKIUH.

53. duddepennunanbable KPUTEPUH UCCIICAOBAHMS TOBEICHHS EIEBBIX (QYHKIUH.

54. ACUMIITOTHYECKHI alTrOPUTM HCCIICTOBAHMS LEEBBIX (QYHKITHH.

55. IloHsiTHE O YMCAEHHBIX METOIaX ONTUMHU3ALMH (110 TOPSAAKY). [laccuBHBIE U aKTUBHbBIE
QJITOPUTMBI ITOUCKA.

56. IlocnenoBatenbHble MeTOAbI TOUcKa. [loHsTHE NTEpanuu MeToa.

57. XapakTepuCTUKA CXOAUMOCTH METOA0B ONITUMHU3ALUH.

58. «OxcTpeManbHBI» MOWCK MHOKECTBA JOKAJIBHBIX ONTHUMYMOB. ['eomeTprueckuit
CMBICJI IIPOU3BOTHOM.

59. TloHsaTHe yHUMOIadbHOU 11eeBON (DYHKIIUH.

60. AnNropuT™M macCMBHOrO IOUCKa MHHMMYMa M METOJ JAMXOTOMHH JUIsl TIOMCKa
ONTUMAJILHOTO 3HAYEHHUSI.

61. Ilonarue uncna «pu» U peKyppeHTHOTO psina. Meroa noucka GuboHauym.

62. [IoHATUSA «MHTEPIOALMI» U «IKCTPATOJISLAS.

63. [locTaHOBKA 3a/1a4M M XapaKTEPUCTHKA aHAIUTHYECKON UHTEPIIOJISALIH.

64. MeTo1 HAMMEHBIINX KBAJpPATOB.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIVUAIOT OBYUYAIOIIUECA

OO6mrast oleHKa 3HAaHWK OOYYArONIUXCS MO JUCHUILIHHE TpoBoauTcs mo 100-6ammpHOM
IIKaJIe MCXOIS1 M3 MAKCUMYyMa, TIPUBEICHHOTO B TAOJIHIIe HIKE.

Oprann3anoHHO-yueOHass paboTa B ayAWTOPHHM OIEHHBACTCS HA OCHOBE TaKUX
KPUTEPHEB KaK I[OCENIAeMOCTh 3aHATHH, CBOCBPEMEHHOE U KAYECTBCHHOE BBITIOJHEHHE
JOMAIIHUX 33JaHuH, aKTHBHOCTh BO BPEMsI TIPOBEICHHS JICKIIMOHHBIX U MPAKTHYECKUX 3aHITHN
(ygacTue B 00CYXACHUH TEKYIIETO U MPONICHHOTO MaTepHalia, PeIIeHHe 3a1a4 1 T.11.).

CamocrosiTenpbHass padOTa OICHWBAETCS HAa OCHOBE MPEIOCTABJICHHBIX HAa IPOBEPKY
BBITIOJIHEHHBIX JIOMANTHUX, WHAWBUIYaJIbHBIX 3aJaHUd C YYETOM CBOEBPEMEHHOCTH UX
MPEIOCTABJICHUS K COOTBETCTBUS TPEOOBAHMSIM K WX BBITIOJTHEHUIO.

KonnuectBo 0ayioB 3a KOHTPOJIBHYIO pabOTy BBIYHMCISCTCS KaKk cymMMma OajloB 3a BCe
BXOJIIMe B e€ cocTaB 3ajgaHus. Kaxpoe 3aqaHue OICHHMBACTCS HUCXOJIS M3 MaKCHMAaJIbHO
BO3MOJKHOTO KOJIMYECTBA OaIOB C YY4ETOM IPABHIBHOCTH BBITIOJHECHUS 3aJaHUsl, TOJTHOTHI
MIPUBOMMBIX 000CHOBAHUH.

ITo pesynbTatam paboThl B ceMecTpe oOydaromuiics, HaOpaBimii He MeHee 60 OayuIoB,
UMEeT MpaBO IMOJIYYUTh OIEHKY. Te, KTO MpeTeHIyeT Ha 0Oosiee BBICOKHN 0alul, MPOXOMIST
MPOMEXKYTOYHYIO aTTeCTalil0. MaKCHUMalbHOE KOJIMYECTBO OaJJIOB HA MPOMEKYTOYHOU
arrectanmu — 100. O01ee KOJIMYeCTBO OAJUIOB 32 CEMECTpP BBIYUCISAETCS KaK MaKCHMallbHAas M3
MOJIyYCHHBIX 332 CEMECTP U Ha IPOMEKYTOYHOU aTTECTAIIMU U BRICTABIISICTCS COTIIACHO TIPUHITOMY
MOPSIIIKY.

8.1.CemecTp 5 ouHas popma oOydeHus

Howmepa paznenos Buner padot Maxcimaibroe
KOJINYECTBO OaJIJIOB

OpraHu3anMoHHO-yueOHas paboTa B ayAUTOPUHI 35
1-4 CamocrosTenbHas paborta 15
KonTposnpHast paboTa o TeopeTn4eckomMy 10

MaTepuany
UTOI'O 60
3auér 40
OO0t UTOT 32 CEMecTp 100
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8.2.CemecTtp 6 3a0uHasi hopma 0OyueHHS

Howmepa paznenos Bunsr pador Maxcumanbioe
KOJIMYECTBO 0aIOB

OpranuzaniMoHHO-y4eOHas padboTa B ayAUTOPUHI 15
1. CamocTrosTenpHas paboTa 35
KonTposnpHast paboTa o TeOpeTHIecKOMY 10

Matepuany
NTOI'O 60
3auér 40
OOmuii UTOT 32 CEMeCTp 100

CooTBeTCTBHUE OAIIOB OIIEHKE

KoMMIecTEO GaLIon O1eHKa 110 TATHOAIUILHOM IIIKaJIe
s 100 ECTS | Dx3ameH, nuddepeHInpoBaHHbII 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B o 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIOBJICTBOPUTEIIHHO 3a9TCHO
60-69 E 3a4TEHO
35-59 FX HE 3aYTEHO
0-34 = HEYJOBJICTBOPUTEIHLHO F——

9. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

VYyeOHbIe 3aHATHS TPOBOAATCS B 4-M yueOHOM Kopryce yHuBepcuTera 1o ajapecy: 83001,
r. Jonenk, np. Tearpanbubiii, A. 13, yueOnbiii kopmyc Ned, aya. 260 - ydyeOHast mabopaTopus
npukiagHoit skosorun Nel, 261 - ydeOHO-mcciaemoBaTeNbekas jgabopaTopusi TPHUKIAIHON
skojiorun Ne2 (aHamutudeckas), 231 - yueOHas 1a60paTopusi KOMIBIOTEPHBIX TEXHOJIOTHIA;.

Jlis mpoBeneHUs JIEKUMOHHBIX W TPAKTUYECKUX 3aHITHM HCHOJIb3yeTcs ydeOHas
naboparopusi MpUKIaIHOM sKosorun Nel, yueOHO-HMcclef0BaTenbCKast JIabopaTopusl MPUKIaIHOM
skojorun  Ne2, ydeOHO-MccaeAOBaTeNIbCKass JabopaTopus NPUKIAAHONW dKOJoruu  Ne2
000pyIOBaHHBIE MAPKEPHOU TOCKOM, MYJIbTUMEIUNHBIN MPOEKTOP U SKpaH, HOYTOYK, KOMITJIEKT
yueOHOM MebemnH Ui CTYACHTOB, pabouyee MecTo npenoaaBarens. Boixon B UHTEepHET MpOBOIHOM
nu ¢ ucrosbzoBanueM Wi-Fi, 5 ex. I1K ¢ Beixogom B ceth 1 1 en. I1K ¢ BeIX010M B ceTh (pe3epB).

B ydeGHoii naboparopun mpukiaaHoi skonoruu Nel uMeroTcs Takxke

- aTOMHO-a7icopoLnoHHbIN ciekTpodoTomeTp C-115 T1K;

- aTOMHO-a7icopoLnoHHBIN ciekTpodoTomerp C-600;

-ciekTpodotoMerp «SHIMADZU»;

-(OTORIEKTPOKOIIIOPUMETP

- KDOK-2;

- BECbl TOPCUOHHBIE;

-BUCKO3UMETPUYECKAsi YCTAHOBKA;

-apeoMeTphI 00IIero Ha3HAYCHHUS,

-razoonpenenurenu I'X;

-pH-metp;

-T€PMOCTATHI.
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B yueOHO-HccnenoBaTeIbCKON JIA0OPATOPHH MPHKIATHON 3KOJIOTHH Ne2 HaXOmsSTCs:
CTCHA IJid MPOBCACHUA TUAPOANHAMUYCCKUX I/ICCJIGI[OBaHI/Iﬁ M HaKJIOHHAas r'uApOoJuHaMUYICCKasA
yCTaHOBKA.

Jlis  caMOCTOSITENIbHON pPa0OThl HCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayuno#i OMONMHMOTEKM YHHBEpPCHUTETAa W JPYTrHUX 3JCKTPOHHBIX OMONMMOTEYHBIX 0a3 JaHHBIX,
y4e0HO-METOAMYECKOE 00ecIieueHNEe, TIPECTABICHHOE B YIeOHO-METOJMICCKUX KaOMHETax 4-ro
(ayn.258) yuebHOTO KOpITyca, MaTepHallbHO-TEXHUYECKast 0a3a yueOHBIX JlabopaTopuit Kadempsl
«DU3UKHM HEPABHOBECHBIX IIPOLIECCOB, METPOJIOTHH U dKojoruu uM. M.JI. TToBxay.

B mporecce o0OydeHHs CTYAGHTHI HMEIOT BO3MOXKHOCTH WCIIOJIB30BaTh Yy4eOHBIC
Matepuansl mo guciumuinHe «Termmodusnka», pa3menienasie Ha 1uiargopme Moodle IlenTpa
muctaHiimonHoro oo6pazoanust PI'BOY BO  «Jlonl'Y». C wucnoib3oBaHHEM pecypcoB
m1aTGOpMBbl TUCTAHIIMOHHOTO 00pa30BaHMsI TaKXkKe OCYIIECTBISETCS TEKYILUA KOHTPOJb 3HAHUN
CTYJICHTOB Ha OCHOBE TECTUPOBAHUSI U MIPOBEPKHU PE3YJIBTATOB CAMOCTOSATEIHLHOM pabOTHI.

10. PEKOMEHAYEMAS JIMTEPATYPA

10.1. OcHoBHas JiTEpaTypa

10.2. Tamumnkosa, FO.M. Hayka o 3emue. JlangmadroBenenue: ydeOHOe ToOcoOHe
Camapa: CamapCKkuil TOCyJapCTBEHHBIM apXUTEKTYpHO-CTPOUTENbHBIN yHUBEpcuTeT, 2011 ObC
JI1.2 T'ymun, A.H. ba3sl nansasix: yaeoHuk Mocksa: Jupekt-Meaua, 2014

10.3. Myrammmosa, C.P. Ilpaktndeckue 3aHATHS 1O MaTeMaTHYeCKOMY aHAIN3y C
ucnosb3oBanneM MathCad: yuebnoe nocooue Mocksa|bepaun: upexr-Menua, 2014

10.4. Kapnoga, T.C. ba3sl taHHBIX: MOJEITH, pa3paboTKa, peaau3ays; yaeoOHoe ocoone
Mocksa: Haunonanbnbiii OTkpbIThiil YHUBEpcuTeT «MMHTYUT», 2016

10.5. Kysnuenos, C. Beeaenue B pensiimoHHbie 0a3bl naHHbIX MockBa: HanmoHanbHbII
Otkpsithiii YauBepcuret «MHTYUT», 2016

10.6. Mwutun, A.N., CseprunoBa, H.B. KowmmbiorepHas rpaduka: crpaBovHO-
MeTtoaudeckoe nocoorne Mocksa|bepmun: Jlupexkr-Meaua, 2016

10.7. Tlepemutuna, T.O. KomnsrorepHas rpaduka: yaeobnoe nocoome Tomck: Tomckuit
rOCyJIapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABIICHUS U PAIMO3IEKTPOHUKH, Db KonTent, 2012

10.8. Xyxos, FO.H. Nmxenepras kommnbstorepHas rpaduka: yaueOHuk Tomck: ToMckuit
rOCyJIapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUA U paIu0dJIeKTpoHuKHU, 2010

10.9. Jlareimenko, K.I1., ITomos, A.A. NHbopManimoHHO-U3MEPUTETBHBIC CHCTEMBI JIJIS
AKOJIOTUYECKOT0 MOHUTOPHUHTA: yueOHOe rmocodue CapaToB: By3oBckoe obpaszoBanue, 2013

10.10. ManpimeBa, E.H. DxkcmeptHbie cucrembl: ydeOHoe mocoone Kemeposo:
KemepoBckuii rocygapcTBEHHBIN UHCTUTYT KyJIbTyphl, 2010

10.11. Pakmos, B.II. I'eorpadumyeckue wuH(POpPMAMOHHBIE CHCTEMBl B TEMaTHYECKON
kapTorpaduu: yuedHoe nocodue Mocksa: Akanemuueckuit [1poekt, 2015

10.12. JIaBweinoB, A.H. Jlunelinoe nporpaMMupoBaHue: TpadhuuecKuii ¥ aHATUTHICCKUI
MeToabl: ydyeOHoe mocobue Camapa: Camapckuii TOCYIapCTBEHHBI apXUTEKTYPHO-
ctpoutenbHbiil yHuBepcuret, ObC ACB, 2014

10.13. KonakoBa, W.II., IluporoBa, N.M. UmxeHepHas u KommblOTepHas rpaduka:
yuebHoe nocobue ExarepunOypr: Ypanbsckuil dpenepanbubiii ynusepeurer, O96C ACB, 2014

10.14. boromosioBa, M.A. DkcnepTHble CHUCTeMbl (T€XHHKa M  TEXHOJIOTHUS
MIPOEKTUPOBaHUA): yueOHO-MeToauueckoe nocobue Camapa: [loBOJDKCKHN TOCyaapcTBEHHBIN
YHHUBEPCUTET TE€JIEeKOMMYHUKAIMI 1 nHpopmaruku, 2015

10.15. KapnoBa, T.C. ba3bl nmanHbix. Mopjenu, pa3zpaboTka, peanuzauus: ydeOHOe
nocobue Mocksa: UnrepuerYHnusepcurer Mudopmarnmonnsix Texnonoruit (MHTYUT), 2016

10.16. CredanoBa, M.A. OOpaboTka MaHHBIX U MOJEIMPOBAHHE B MaTeMaTHUYECKHX
nakeTax: yueOHo-meroandeckoe nocoorue Camapa: II0BOIKCKHIM TOCy1apcTBEHHBI YHUBEPCUTET
TeJIEKOMMYHHUKaMi 1 nHpopmatuku, 2016
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10.17. IlleBuenko, M.A., JlomakoB, A.B. CoBpemeHHBIE reorpaduueckue
MH(OPMAIMOHHBIE CUCTEMBI MPOSKTUPOBAHUS, KaIacTpa U 3eMIICYyCTpOIiCTBa: yueOHOe mocodue
CraBpononb: CTaBponosibCKUN rocylapCTBEHHBIH arpapHelii yHuBepcurer, 2017 OBC JI1.18
Hosuxos, I1.B. Hudposas oOpaboTka curHaioB: ydeOHO-MeToauueckoe mnocobue CapaTos:
Bysosckoe oOpazoBanue, 2018

10.18. Bonkosa Ilonmuna AngpeesHa, LllunyHoB Anekceit bopucosuu Cratuctuueckas
00paboTKka JaHHBIX B Y4eOHO-HCCIICNOBATEIIbCKHX padorax: YdeOHOoe mocodme Mockaa:
Uszparenscreo "®OPYM", 2016

10.19. Hemmoa Tamapa Mropesna, Kazankosa Tarbsina BsueciiaBoBHa KommbroTepHas
rpaduka u Web-nu3zaitn: Yuednoe nocooue Mocksa: M3znatensckuii JJom "OOPYM", 2018

10.20. Jluteun [.b., Menemko C.B. JluneiiHoe mporpamMMupoBaHue. TpaHCTIOpPTHAS
3amava: YuyeOHnoe nmocooue Crasponons: Uznarenscto "AI'PYC", 2017

10.21. Hemmoa Tamapa UropeBna, KasankoBa Taresina BsuecnaBoBHa KommbroTepHast
rpaduka u web-nuzaiin: YueOHoe nocodue Mocksa: M3narensckuii Jom "OOPYM", 2019

10.22. JlomonHUTEIBHAS TUTEPATYpA

Adonnuxun, A.W. PazpaboTka Ou3zHec-ipuiiokeHUN B 3KOHOMUKe Ha 0aze MS Excel:
yaeObnnk MockBa: uamor-MU®U, 2003 SObC JI2.2 bumwmr, B.A. OcHOBB 0(HUCHOTO
nporpaMMmupoBanust U TokyMeHThl Excel Mocka: Mntepuet-YHuBepcuter MHbopManmoHHbIX
Texuonornit, 2006

CmupunmonoB, O.B. Pabora B Microsoft Excel 2010: xypc MockBa: HuTepHeT-
VYuusepcuretr Uudopmarmonnsix Texnomoruit, 2010 9bC JI12.4 T'ymepos, A.M., XomoaHos, B.A.
[Taket Mathcad: Teopus u npaktuka Kazans: M3natensctBo «®u» AH PT, 2013

Uepnsix, T.A., [Homumyk, FO.B. OcHoBbl oducHoro mporpammupoBanuss B MSExcel:
yaebHoe nmocodue OpenOypr: OpeHOyprckuii Tocy1apCcTBEHHBIM YHUBEpPCUTET, 2013

KomokonpaukoBa, A.M. Excel 2013 nmns menemkepoB B mpumepax Mocksa|bepnuH:
Hupekt-Meaua, 2014

®datkymrnHa, P.P. AHann3 TeXHOJIOTHYECKUX JAHHBIX ¢ UCTIONB30BaHreM Microsoft Excel:
yaeoHnoe nocodue Kazanb: M3garenscreo KHUTY, 2014

Kopones, B.T. Maremaruka u uapopmaruka. MATHCAD: ydyebnoe mocoobue Mocksa:
Pocculickuii rocyapcTBeHHBIN yHUBEpCUTET paBocyaus, 2015

Bockob6oiinukos, 10.E., 3anopoxusiii, A.®. BeraucieHus 1 mporpaMMHUPOBAHKE B MTAKETE
MathCAD Prime 2.0: ydyeObHoe mocoome HoBocubupck: HoBocuOupckuii rocynapCTBEHHBIN
apXUTEKTYPHOCTpOUTEIbHBIN YHUBEepcuTeT (Cubcrpun), 3bC ACB, 2013

Bocko6oiinukoB, FO.E., 3amopoxnbiii, A.®. PermeHue HMHKEHEPHBIX 3a/Ja4 B IaKeTe
MathCAD: yue6noe nocoone HoBocnbupck: HoBocubupckuii rocy1apcTBEHHBIN apXUTEKTYPHO-
ctpoutenbHblil yauBepeuteT (Cuberpun), 9bC ACB, 2013

benapes, U.A., KpatoBa, FO.B. Metoasl Beiuncnenuit B makere MathCAD: yueGnoe
nocooue HoBocubupck: HoBocuOupckuii rocyqapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN
yausepcuteT (CubcTpuH)

UYepuukoB bopuc BacunbeBuu MHpOpMAIMOHHBIE TEXHOJOTUU YIpaBICHUS: Y4eOHUK
Mocksa: U3znarensckuii Jlom "®@OPYM", 2018

Konowmeituenko, A.C., Ilonbmakosa, H.B. Mndopmarnmonnsie Texnonoruu Jlans, 2018
OBC JI12.14 Kyxk, F0.A. UadopmanmonHble TeXHOIOIMU: MynbTuMeana Jlans, 2018

KocTiok, A.B., bo6onen, C.A. MHpopmarmonHble TeXHOIOTUU. ba3oBblil Kypc: yueOHUK
Jlanb, 2018

12. ”THOOPMALIMOHHBIE PECYPCBI

1. Poccuiickas rocynapcrBennas oudaunoreka (PI'BY PI'B). — URL: http://rsl.ru
— Pexxum noctyma: as1st aBTOpU30B. Mosib30BaTeneil. —TeKCT: AeKTPOHHbIH.

2. eLIBRARY.RU: nay4nas snexktponHas Oubaunoteka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru. — Pexum pnocryma: Juis aBTOPH30B. NOJb30Barened. — TekcT:
JJIEKTPOHHBIN.
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3. Poccuiickas HanmoHabHast 6uéamorexa. — URL: http://nir.ru — Pexxum noctyma:
JUIsL aBTOPU30B. 110JIb30BaTeNIel. — TEeKCT: JIIEKTPOHHBIN.
4, bub6imoreka akagemum Hayk. — URL: http://benran.ru — Pesxxum goctyma: st

ABTOPHU30B. NOJIb30BaTENEN. — TEKCT: JIEKTPOHHBINU.

5. Bubauoreka no ecrecreennsiM Haykam PAH. — URL: http://viniti.ru — Pexxum
JIOCTYTIA: JJIsl aBTOPU30B. NOJIb30BATENEH. — TEKCT: 3JIEKTPOHHBIM.

6. Bcepoccniickuii  MHCTHTYT HAy4YHOM M TeXHHYeCKO HMHpOpMauMu
(BUHUTHN). — URL: http://gpntb.ru — Pesxum gocTyma: 1yis aBTOPHU30B. MMoJib30BaTeseit. — Tekcr:
3IEKTPOHHBIM.

1. JIeKTPOHHbIN KaTajor HayuyHoil OubinoTtexu J[oHEUKOTro rocyqapCTBEHHOIO
yauBepcurera. — Jlonenk: HB JlonI'Y, — URL: http://catalog.donnu.education. — — Pexum
JIOCTYTIA: TIOUCK CBOOOHBIN, AIEKTPOHHBIE JOKYMEHTHI — JiIsl Ttosib3oBareneit Joul'y.

8. DuekTpoHHO-0ubOaNoTeuHast cucrema Joul'Y: caiit / ®I'BOY BO «loHl'Y». —
Honenk, 2016— URL: http://library.donnu.ru/ — Pexum noctyma: cBoOoamblif. — Tekcr:
JJIEKTPOHHBIN.

9. Dunextpounblii apxuB JlouI'Y: pa3nen caiita/ Hb lonl'Y. — TekcT: aneKTpOHHBIN
// OBC HouI'V: caiit. — URL: http://repo.donnu.ru/ — Pesxxum goctymna: cBOOOIHBIH.

10.  Hayunas osnektponHas OuoOmmoreka «KubepJlenmHkay: cait / Accoruarus
«OTtkpeiTass Hayka». — Mocksa, 2014 — URL: https://cyberleninka.ru/. — Pexxum mgocryma:
CcBOOOAHBIN. — TEKCT: 3EeKTPOHHBIMH.

11. DNeKTpOHHO-ONOIHOTeUHAS cucreMa «Jlanby»: [caiT]. - URL:
https://e.lanbook.com — Pexwm gocTyma: 1ist aBTOPH30B. MOJIb30BaTeleil. — TeKCT: 27IeKTPOHHBIMN.
12. 9BC IOpaiit: snekTpoHHas OMOIMOTEYHass cuUcTema: caWT. — Mocksa, 2013. —

URL: https://biblio-online.ru — Pexxum gocTyma: Ui aBTOPH30B. MOJIb30BaTeneil. — Tekcr:
3IEKTPOHHBIMN.

11. TIPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparuBnas smnen3us Joal'Y Ne 46484614)

2. Microsoft Office (kopnopatuBnas nuuen3us JoHl'Y Ne 46472919)

3. Microsoft Visual Studio (siumen3ust mporpammel Dream Spark ajist BeICIIUX y4eOHBIX
3aBeJICHUN )

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD my1st cBO6OIHOTO TTPOrPaMMHOTO OOECTICUSHUS ).
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