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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OYA.12 UadopmaTuka
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yuebnOM mucnummmasl OY/I.12 MHpopmarnka sBiaseTcs 4YacThi0 TPOTPAMMEI
MOATOTOBKM CIIEIIMAIIMCTOB cpeAaHero 3BeHa B coorBerctBuU ¢ DPI'OC "denepanpHblil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPETHETO MPO(ECCHOHANIBHOTO 00pa30BaHUs 110
crnenuansaocta 09.02.06 CETEBOE U CUCTEMHOE AJIMUHUCTPUPOBAHUE (mpukas
Muno6puayku Poccun ot 09.12.2016 . Ne 1548)"

[Iporpamma y4eOHOM AMCIUILTHHBI pa3paboTana Ha ocHOBe «lIpumepHoii pabodeil mporpaMMbl
obmeo0Opa3oBarenbHON JUCIIUTUINHBI «Uupopmarukar JUISt po¢eCCHOHAIBHBIX
obpasoBarenbHbix opranusammity (YTBEPXIEHO nHa 3acemamuun CoBera 1o OLEHKE
COICp)KaHMSI M KadecTBA NPHUMEPHBIX pabodux TMporpamMMm o0OIIeoOpa3oBaTeNbHOTO U
COLMAIBHO-TYMaHUTAPHOTO IHUKIOB CPEeOHEro mpodeccrnoHanbHOro obpasoBanusi IIporokon
Nel4 or 30.11.2022)

1.2. Mecto yueOHOIi IMCHUIJINHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHEIHATHCTOB
CpeIHero 3BeHa.

Vuebnas mucrummmHa OYJ.12 Mudopmarnka Bxogur B mmkia  OOmeoOpazoBaTenbHON
MOATOTOBKH.

1.3. Hean u 3agaun — TpeGOBaHUSA K Pe3yJIbTATAM OCBOCHHMS YUeOHOH AU CHHIIHHBI.

Conep:xanne mporpaMMbl 00meodpa3zoBarenbHON AucHuIUMHEbL «HpOpMaTHKa» HampaBIeHO
Ha JIOCTIDKEHHE CIEIYIONINX LeIel: OCBOCHUE CHCTEMBI 0a30BbIX 3HAHUHN, OTPAXKAIOIINAX BKIA
nHpopMaTHKH B  (HOPMHpPOBAHHWE COBPEMEHHON HAydYHOW KAPTUHBI MHpa, pOJb
MH()OPMAIMOHHBIX TPOIIECCOB B COBPEMEHHOM OOIIECTBE, OMOIOTHYECKHX W TEXHHYECKUX
cHUCcTeMax; OBJaJeHHEe yMEHUSMH T[PHMEHATh, AaHAJIU3UPOBaTh, MPe0oOPa30BBHIBATH
MH(OPMATNOHHBIE MOJIETH PeaJbHBIX OOBEKTOB U MPOLECCOB, HCMONB3Ys MIPHA 3TOM IUPPOBBIE
TEXHOJIOTHMH, B TOM 4HCJE NPU W3YYEHHUH APYTUX AMCLHUIINH; pa3BUTHE MO3HABAaTEIbHBIX
UHTEPECOB, HWHTCIUICKTyallbHBIX M TBOPYECKMX CHOCOOHOCTEH IyTeM OCBOCHUS U
HCIIONB30BaHMs METOJI0B MH(POPMATUKNA U HU(PPOBBIX TEXHOJOTHH MPU U3yUYCHUH PA3THIHBIX
Y4eOHBIX IPEIMETOB; BOCIIUTAHHE OTBETCTBEHHOTO OTHOIICHHS K COONIONECHUIO STHYECKHX U
MPaBOBBIX HOPM WH(OPMAIMOHHOW JEATENBHOCTH; MPHOOpPETEHNE OIbITa HCIIOIb30BAHUS
IU(POBBIX TEXHOJOTUI B WHAMBHIYaJbHOH M KOJUIEKTUBHOHM y4eOHOW M MO3HABATENIbHOW, B
TOM YHCJIE€ TPOEKTHOM JESITEITbHOCTH.

[Tnanupyembie oOmIIHe pe3ynbTaThl OCBOCHUS AUCIUTUINHEI

B uacTtu TpynoBoro BocruTaHus:

- TOTOBHOCTH K TPYAY, OCO3HAHHUE IICHHOCTH MacTepPCTBa, TPYIOI00HE;

- TOTOBHOCTh K aKTUBHOM [€ATEIbHOCTU TEXHOJOTHYECKOW M COLMAJIbHOM HaIlpaBIIEHHOCTH,
CIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHHPOBATh W CAMOCTOATENBHO  BBIMIOJMHATH  TaKylO
JIeSITEIIbHOCTD;

- MHTEPEC K PA3IMIHBIM cepam npodheccHoHaTbHOMN e TeITbHOCTH,

B o0acTé EHHOCTH HAyYHOTO MTO3HAHMS:

- c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd ¥ OOIIECTBEHHOM MNPaKTHKH, OCHOBAHHOTO HA IHAJIOTe KYJBTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHDE;

- COBEPILCHCTBOBAHUE S3BIKOBOM M YHUTATEIBCKOM KYIBTYpPbl KaK CpPEICTBa B3aMMOICHCTBUS
MEX1y JIFObMU U TIO3HAHUS MHPA;

- OCO3HAHME ILIEHHOCTH Hay4yHOW [eATENbHOCTH, TOTOBHOCTH OCYILIECTBIISTH HMPOEKTHYIO H
HCCIIEIOBATENbCKYIO I€ATEIbHOCTD HHUBUIYaIbHO U B TPYyIIIIE;



OBnaneHne yHUBEPCATbHBIMA yI€OHBIMH ITO3HABATEIILHBIMU JCHCTBHSIMHU:

a) 6a30BbIe TOTUYECKUE ACHCTBUS:

- CaMOCTOATENEHO (OPMYIUpPOBaTh M aKTyaJM3HpOBaTh IIPOOJIEMy, paccMaTpHBaTh ee
BCECTOPOHHE;

- YCTaHABJIMBATH CYNIECTBEHHBIN MPU3HAK WM OCHOBAHUS JUIS CPaBHEHUS, KIacCU(DUKAIIMHA W
00001IeHH S ;

- OIIPeNIeNSITh EeTH ACITeIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTSPUU UX TOCTHKEHUS;

- BBISIBIIAT 3aKOHOMEPHOCTH U MIPOTUBOPEYHSI B PACCMATPUBACMBIX SIBIICHHSIX;

- BHOCHUTH KOPPEKTHBBI B [ESTEIBHOCTh, OIICHHBATh COOTBETCTBUE pPE3yIBTAaTOB IIEIISM,
OLIEHUBATh PHCKH ITOCIIEACTBUN JEATEIIEHOCTH;

- pa3BUBaTh KPEaTUBHOE MBINLJICHHE MPU PEIICHUH JKHU3HEHHBIX POOIeM

0) 6a30BbIC UCCIICTOBATEIIBCKUEC JICHCTBUS:

- BJAQJIETh HABBIKAMH YYEOHO-HCCIICOBATEICKON M MPOCKTHOW JESATEIbHOCTH, HABBIKAMH
pa3pelieHus mpoodiieM;

- BBISIBJIATH MPUYAHHO-CIICJICTBCHHBIC CBSI3H M aKTyaJIM3UPOBATH 3a/1a9y, BBIIBUTATh THIIOTE3Y
€e pelIeHHs, HAXOIUTh apryMEHThI Ui JOKa3aTelbCTBA CBOWX YTBEPKICHWUW, 3aaBaTh
apaMeTpsl U KPUTESPHH PEIICHHUS,

- QHAIIM3UPOBATH MMOJYICHHBIC B XOJI€ PEIICHUS 3a/1adi Pe3yIbTaThl, KPUTHIECKH OLIEHUBAThH UX
JIOCTOBEPHOCTb, MPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIIOBHUSX;

- yMeThb TMEPeHOCHTh 3HAHWS B TIO3HABATCIIFHYID M  MPAKTUYECKYH0  00JIacTu
KUZHECATESIILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 00IacTel;

- BBIJIBUTATh HOBBIE UJICH, IIPEIaraTh OPUTHHAILHBIC TTOAXO/BI U PEIICHIS;

- CIIOCOOHOCTh MX HCIIOb30BaHUs B II03HABATEIbHOM U COLMAIBHON MTPAKTUKE

B) pabora ¢ uHpopMaIueii:

- BIIaJICTh HABBIKAMU TIOTYYCHHS] HHPOPMAIIMHA W3 UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISTH MMOUCK, aHAJIN3, CHCTEMATU3AINIO U UHTEPIIPETAIMIO HHPOPMAIIMHA PA3TUIHBIX
BUJIOB ¥ ()OPM IPECTABICHNUS;

- CO3/1aBaTh TEKCTHl B pa3iM4YHBIX (popMarax C ydyeToM HazHadeHHS MHQPOPMAIMH U LIEJICBOM
ayTUTOPHH, BRIOMpAst ONTHMAJIbHYIO (hOpMY MPEACTABICHUS ¥ BU3yaIU3allHH,

- OIICHHBATh JIOCTOBEPHOCTbH, JIETHTHMHOCTh WH(OpPMAIMH, €€ COOTBETCTBHE NPABOBHIM H
MOPAaJbHO-3THIECKAM HOpMAaM;

- UCIOIB30BaTh CPEACTBA HH(POPMANMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHI B PEHICHUH
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U OPraHU3alMOHHBIX 33/1ad ¢ COOIromeHueM TpeOOBaHMIA
9PTOHOMHKH, TEXHUKH 0€30MaCHOCTH, THTHEHBI, PeCypcoCcOepeKeHHs, TIPABOBBIX U ATHUECKUX
HOPM, HOPM UH(OPMAIIHOHHOM 0€30TTaCHOCTH;

- BIAJETh HABBIKAMH pACIO3HABaHUS © 3amuThl  WHpOpMAUKM, HWHPOPMANMHOHHON
0€e30IMacCHOCTH JIMIHOCTH.

B pe3yabTaTe ocBoeHMs Y4eOHOMH AMCHMIIIMHBI CTYIEHT J0/KeH 3HAThD:

- yrpo3y uH(pOpPMAalMOHHOW O€30MacHOCTH, WCIONb30BaTb METOABI W  CpPEACTBa
MPOTHBONEHCTBHUS 3THM Yyrpo3aM, cOONIoAeHHe Mep Oe30MacHOCTH, IPEeIOTBPAMIAOIIHX
HE3aKOHHOE PACHpPOCTPAaHCHHWE IMEPCOHANBHBIX JAHHBIX; COOMIONEHHE TPeOOBAHWN TEXHUKU
0€30macHOCTH ¥ THTUEHBI IPH PaboTe ¢ KOMIIBIOTEPAMH M IPYTUMHU KOMIIOHEHTAMHU HU(PPOBOTO
OKpY)XCHUsI; MOHMMAaHHUE IPABOBBIX OCHOB HCIOIB30BAHUS KOMIBIOTEPHBIX ITporpaMM, 0a3
JAHHBIX U paboThl B ceTu VIHTEepHET;

- OCHOBHBIE TIPHHIMIIBI YCTPOWCTBA U (YHKIHOHUPOBAHUSA COBPEMEHHBIX CTAI[MOHAPHBIX U
MOOMIJIBHBIX KOMITBIOTEPOB; TEHACHIUI pa3BUTHA KOMIIBIOTEPHBIX TEXHOJOTHH; BIA/IETh
HaBBIKAMH pa0OTHI C ONEpPAlMOHHBIMU CHUCTEMaMH ¥ OCHOBHBIMHM BHWJaMHU IPOrPaMMHOTO
o0ecriedeHus s perieHns yueOHbIX 3a/1a4 110 BEIOPAHHOM CIIeHaIn3aliy;

- OCHOBHBIE IMPUHIUIBI JUCKPETH3AMH PA3IMIHBIX BUIOB MH(POPMAIUH; YMETh ONPEICIsiTh
MH(POPMALMOHHBIH 00BEM TEKCTOBBIX, TIpaUueCKUX U 3BYKOBBIX JaHHBIX TPU 3aTaHHBIX



napaMmeTpax JUCKpeTU3alliu;

- O KOMIBIOTEPHBIX CETSX M HMX POJM B COBPEMEHHOM MHpe; O 0a30BBIX NPUHIUIIAX
OpraHu3anui 1 (PyHKIIMOHHPOBAHUS KOMITBIOTEPHBIX ceTeill; 00 OOIINX MPUHIMIIAX pa3padoTKH
1 QYHKIMOHUPOBAHUS HHTEPHET-TIPUIIOKEHHI,

- 0a30BbIe ANTOPUTMBI OOPAOOTKH YHCIOBOM M TEKCTOBOM HMH(pOpManuu (3ammch Yucen B
MO3UIIMOHHON CHCTEME CUHUCIICHUS, JEIMMOCTh LENbIX YHCEN; HAXOKICHHE BCEX IPOCTBIX
qrces B 33JaHHOM JHala3oHe; 00paboTka MHOTOPA3PSIHBIX IEJbIX YHCEeN; aHAN3 CHMBOJIBHBIX
CTPOK W JpYTHX), aJTOPUTMOB IOMCKAa M COPTHPOBKH, YMEHHE OIPENeNATh CIOKHOCTh
M3y4YaeMbIX B Kypce 0a30BBIX aJTOPUTMOB (CYMMHpOBAaHHE SJIEMEHTOB MAacCHBa, COPTHPOBKA
MaccuBa, MepeOOpHBIE aNTOPUTMBI, JBOWYHBIN ITOWCK) M TPHBOAWUTH NPUMEPHI HECKOIBKHX
aJrOPUTMOB Pa3HOM CIIOKHOCTH JUUIA PELICHUS OAHOM 3a/1a4H.

B pe3yibTaTte ocBOeHHs Y4eOHON AMCHUILUINHBI CTYIEHT J0JKEH YMETh:

- OpPraHM30BBIBATH JINYHOE MH()OPMAIMOHHOE IPOCTPAHCTBO C HCIIOIB30BAHUEM Pa3IHIHBIX
cpeactB  OU(POBBIX TEXHOJOTHH; TOHUMAHWE BO3MOXXHOCTEH ITH(PPOBBIX CEPBHUCOB
rOCYIapCTBEHHBIX YCIYT, HHU(PPOBBIX 00pa30BaTENbHBIX CEPBUCOB; MOHMMAaHNE BO3MOKXHOCTEH U
OTPaHHYEHUH TEXHOJOTHI HCKYCCTBEHHOTO HWHTEUIEKTAa B PA3IMYHBIX OONACTSIX; HaIMdne
MpeAcTaBIeHn 00 WCHONb30BaHMM  HMH()OPMAIMOHHBIX  TEXHOJIOTHMA B  Pa3iIHYHBIX
npodeccroHaNbHBIX chepax
- peanm30BaTh STaNbl PEHICHHS 3a/1a4 Ha KOMITBIOTEPE; YMEHHUE PealIn30BbIBaTh HA BRIOPAHHOM
JUIS U3YYEHUS SI3bIKE IMPOrpaMMUpPOBaHus BbicoKoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUIOBBIC ANTOPUTMBI OOpaOOTKM YHCEN, YHCIOBBIX ITOCIEIOBATENBHOCTE M MAaCCHBOB:
MPEJCTAaBICHNE YHCIa B BUJIE HA0Opa MPOCTHIX COMHOXKHTEIIEH; HAXOXKJICHHE MaKCHMaJIbHON
(MuHMMabHOM) 1U(PBl HATYpaldbHOIO 4YHCIA, 3alMCAaHHOIO B CHCTEME CUHCIEHUS C
OCHOBaHMEM, He mpeBbimaromuM 10; BbrancieHne 00OOIIEHHBIX XapaKTEPUCTHK 3JIEMEHTOB
MaccuBa WM  YHCIIOBOM  IIOCIEIOBaTEIbHOCTH  (CyMMBI, TIPOM3BEICHHS  CPEIHEro
apu(pMETHIECKOr0, MHUHHMAIBHOTO M MAaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3IICMEHTOB,
YIOBJIETBOPSIOMINX 33JaHHOMY YCIIOBHIO); COPTHPOBKY JIEMEHTOB MacCHBa;

- CTPOUTH HEPAaBHOMEPHBIE KOJbI, JOMYCKAIOUINE OTHO3HAYHOE JIECKOAMPOBAHUE COOOIIEHHIA
(mpeduKCHBIE KOJBI); MCIIOIB30BATH MPOCTEHIIINE KOBI, KOTOPBIE TTO3BOJISIOT OOHAPY)KUBATh U
UCIPABIIATH OMIUOKH IIPH TTepeaade JaHHbIX;

- YUTAaTh ¥ IOHHMAaTh IPOTPAMMBI, PEANM3YIOINE HECIOKHbBIC AalTOPUTMBI OOPabOTKH
YHCIIOBBIX U TEKCTOBBIX JIAaHHBIX (B TOM YHCIIE MACCHBOB U CHMBOJBHBIX CTPOK) Ha BIOPAaHHOM
JUIST U3y4YeHHs YHUBEPCAIBHOM SI3bIKE IPOrpaMMHpPOBaHus BeIcoKoro ypoBHs (Ilackans, Python,
Java, C++, C#); aHaim3upoBaTh aITOPUTMBI C HCIIOIb30BAaHMEM TaONUI[ TPACCHPOBKH;
oTpeeiATh 0e3 NCIOoIb30BaHUS KOMITBIOTEPA PE3YIIBTATHI BBITIOIHEHUS HECTIOXKHBIX ITPOrpamM,
BKJTIOYAIOIINX ITMKJIBI, BETBJICHHS W MOJMPOTPAMMBI, NPH 33JaHHBIX HCXOAHBIX JAHHBIX;
MOIU(HUIMPOBATH TOTOBBIE MTPOrPAMMBI IS PELICHUS HOBBIX 3a/1a4, UCIONb30BaTh UX B CBOMX
MporpamMmax B KadecTBE MOANPOrpamMm (Tpoueayp, QyHKIui);

- CO3/1aBaTh CTPYKTYpHPOBAHHBIE TEKCTOBBIC TOKYMEHTHI M JEMOHCTPAIMOHHBIC MaTepPHAaIIbl C
HCIIOIB30BaHHEM BO3MOXKHOCTEH COBPEMEHHBIX TPOTPAMMHBIX CPEZCTB M OONaYHBIX CEPBHCOB;
YMEHHE HCIIOJIb30BaTh TaOMUYHbBIC (pEISIUOHHBIC) 0a3bl JaHHBIX, B YaCTHOCTH, COCTaBJISTH
3ampockl B 0a3ax MaHHBIX (B TOM YMCJE BBIYMCISIEMBIE 3allPOCHI), BBIOIHATH COPTHPOBKY U
MOMCK 3amucedl B 0a3e JaHHBIX, HAMOJNHATH pa3padOTaHHyr 0a3y MJaHHBIX; YMEHHE
WCIONB30BaTh 3JCKTPOHHBIC TAOMMIIBI JJISl aHAIW3a, MPEICTaBICHUS W 00pabOTKM JaHHBIX
(BKJTFOYAst BBIYMCIIEHHE CYMMBI, CPEIHET0 apu(METHYECKOTO, HAaHOONBIIET0 W HAWMEHBIIETO
3HA4YECHUH, pEIlIeHNEe YPaBHEHUN);

- UCTIONB30BaTh KOMITBIOTEPHO-MATEMATHUECKAE MOJISNIN JUTS aHAIIN3a 00BEKTOB U IMPOIIECCOB!
(dbopMyITUpOBaTh 1L[eb MOJEIMPOBAHUS, BBITOIHATH aHAJIH3 PE3yJbTaTOB, MOJTYUYCHHBIX B XOJIE
MOJICTUPOBAHHS;, OLIEHUBATH aJIeKBaTHOCTh MOEIH MOAEITHPYEMOMY OOBEKTY HJIM IPOLECCY;
MPEJCTaBIATh PE3YNIBTaThl MOICIUPOBAHUS B HAIJISIZIHOM BH/IE,

- KJaccu(UIMpoBaTh OCHOBHBIE 3a/1a4M aHAJN3a JIAaHHBIX (TPOTHO3WPOBaHUE, Kiaccupukanus,
KJIaCTEepU3alUs, aHAITU3 OTKJIOHEHUH ); IIOHUMATh MTOCIIEA0BATEIbHOCTh PELICHHS 33129 aHAIH3



a JaHHBIX: cOOp NMEPBUYHBIX JAHHBIX, OYMUCTKA W OIICHKA KadecTBa JAHHBIX, BBIOOpP H/HIN
MOCTPOEHUE MOETH, TNpeoOpa3oBaHUE MAaHHBIX, BU3yaJHM3allMsi JAaHHBIX, WHTEPIIPETAIUs
pe3yNbTaToB;

- ONpeAeNsTh CPEIHIO CKOPOCTh TMepeJadd [TaHHBIX, OICHHBATh H3MEHEHHE BPEMEHHU
nepeaan Npyu U3MEeHEeHHH WH(POPMAITMOHHOTO 00beMa TaHHBIX W XapaKTEPHCTUK KaHala CBS3H;
- CTPOHTH KOJI, 00ECTIEYMBAOLINIT HANMEHBIITYIO BO3MOXHYIO CPE/IHIOO JUTHHY COOOIIEHUS TIPH
M3BECTHOW YacTOTE CHMBOJIOB; IMOSICHATH NMPHHIMITEI PAOOTHI MPOCTBIX ANTOPHUTMOB CHKATHUS
JAHHBIX;

- WCIIONB30BATh IIPHU PEIIEHUH 3a/1ad CBOWCTBA TO3MIIMOHHON 3alMCH YHCEIN, aJTOPHUTMBI
MTOCTPOCHHUS 3alKCH YHCIA B MO3UIIMOHHOW CHCTEME CUUCIICHUS C 3a/laHHBIM OCHOBAaHUEM WU
MOCTPOCHUST YHCIAa IO CTPOKE, COAEpIKAIIel 3aluch TOTO0 YMCIIa B TIO3MIMOHHOHN CHCTEME
CUMCIICHHSI C 3a/laHHBIM OCHOBAHMEM; YMETh BBINIOJNHATh APHUPMETUICCKHE OIEPALUU B
MO3UIMOHHBIX CHCTEMax CUUCIICHUS; YMEHHE CTPOUTh JIOTUYECKOE BBIPAKEHHE B
JTU3BIOHKTHBHON W KOHBIOHKTHBHOM HOPMAJIbHBIX (pOpMax IO 3aJaHHOM TaOIUIle UCTUHHOCTH;
WCCIIeZIOBaTh OOJIaCTh HMCTHMHHOCTH BBICKAa3bIBAHUS, COICPIKALIETO IIEPEeMEHHBIEC; penlaTh
HECJIOKHBIE JIOTUYECKHE ypPaBHEHHs, YMETh peIlaTh aJITOPUTMHYECKUE 3a/1a4H, CBS3aHHBIC C
aHaiu3oM rpadoB (3a7aud IMOCTPOEHHUS ONTHMAJIBLHOIO ITyTH MEXIy BeplIIMHaMH rpada,
OTIpEeNICIeHUs] KOJMMYECTBA PA3IMYHBIX IyTEeH MEXJy BepUIMHAMH OPHUEHTHPOBAHHOTO
AIMKJINYEeCKOTO Tpada); yMEeTh NCTIONB30BaTh JEPEBbs MIPH aHAIHU3E U MMOCTPOCHUN KOAOB U IS
MPEJCTABICHNS apH(PMETUIECKUX BBIPAKEHUI, TPU PEUICHUH 3a/1ad MOWCKA U COPTHPOBKH;
YMETh CTPOHTH JEPEBO WIPHI IO 33JaHHOMY alrOPUTMY; pa3pabaTeiBaTh W OOOCHOBHIBATH
BBIUTPBILIHYIO CTPATErHIO HIPHI;

- pa3pabarbIBaTh U peaqn30BBIBATh B BHJIE NPOTrpaMM 0a30BBIE aJITOPUTMBI; HCIIOIL30BATh B
porpamMMax JaHHbIE Pa3IMIHBIX THUIIOB C YYETOM OTPAaHWYCHMN Ha JUANa30H MX BO3MOXKHBIX
3HAUYEHWH, MPUMEHATh NPH PEIICHHH 3a/ad CTPYKTYpHl JAaHHBIX (CHUCKH, CIOBapH, CTEKH,
odepenu, AepeBbs); IPUMEHATh CTAH/IApPTHBIE U COOCTBEHHBIE MOANPOrPaMMBI JIsi 00pabOTKH
YUCIIOBBIX JAHHBIX M CHUMBOJBHBIX CTPOK; HCIIONB30BaTh MpPH pa3paboTke Mporpamm
OMOMMOTEKH NOIIPOrpaMM; 3HATh (PYHKIMOHAJIBHBIE BO3MOXXHOCTH WHCTPYMEHTAIBHBIX
CPeICTB cpenbl pa3padOTKH; YMEHHE HMCIIONB30BATh CPEACTBA OTIAAKH IPOTPaMM B cpee
IPOTPaMMHPOBAHHUST; YMEHHUE IOKYMEHTHPOBATh MPOTPAMMBI;

- co3/aBaTh BEO-CTPAHMIIBI; YMEHHE HCIIONbB30BAaTh SJCKTPOHHbBIC TAONWIBI Ui aHAIN3a,
NpPEICTaBICHNUsT W OOpabOTKHM MaHHBIX (BKJIIOYAs BBIOOP ONTHMAJIBHOTO peIIeHUs, Momdop
JVMHWH TPEH/Ia, pelIeHue 3a7a4 NPOTHO3UPOBAHMS); BIIaJETh OCHOBHBIMHU CBEICHUSIMH O Oa3ax
JMAHHBIX, X CTPYKType, CPEACTBaX CO3laHUs M pabOThl ¢ HUMH, HCIIOIB30BaTh TaOIMYHBIC
(pensinnoHHbIE) Oa3bl JAHHBIX M CIIPABOYHBIE CHCTEMBI.

B pe3yabTrare ocBoeHHs YUeOHOH IMCHUILIMHBI CTYICHT J0JKEH HMeTh HABBIKH M (MJIN)
OIIBIT /IeSITEIbHOCTH:

- BJAJEThb TEOPETHMYECKUM allaparoM, IO3BOJSIFOIIMM OCYILIECTBISATh IpEACTaBICHHE
3a]aHHOTO  HATypaJlbHOTO 4YHCIa B  pa3idMYHbIX CUCTEMaX CYMCIIEHHUS; BBIIOIHATH
npeoOpa3oBaHMs JOTMUECKUX BBIPAKCHUH, MCIONB3YS 3aKOHBI aireOpbl JIOTUKHU; ONpPECsTh
KpaT4alllil IyTh BO B3BEHICHHOM rpade M KOINMYECTBO IIyTeH MeXIy BepIIMHAMHU
OPUEHTUPOBAHHOTO AIMKINYECKOro rpada;

- BJIAJeTh MPEICTABICHUSMH O PO WH(POPMALUU U CBSI3aHHBIX C HEH MPOIECCOB B MPUPOJIE,
TEXHUKE U OOIIECTBE; MOHATHAMH «UH(GOPMALUs», «MH(YOPMAUOHHBIN TPOIECC)», KCUCTEMAY,
«KOMITOHEHTBI CHCTEMBD» «CHCTEeMHBIH 3(PdeKT», «HHPOPMAIMOHHAS CHCTEMay», «CHCTEMa
yIpaBJICHU; BIaJeTh METOAaMH IOUCKa HHpopMauuu B cetu MHTepHeT; yMeTh KpUTHYECKH
OLIEHUBATh HH(OPMAIIHIO, TIOTYIECHHYIO U3 ceT MHTepHeT; XapakTepnu30BaTh OOJIbIINE JaHHBIC,
MIPUBOJUTH MPUMEPHI HCTOYHUKOB UX MOTYYEHHs U HAIIPaBJICHUS UCIIOIb30BaHuUsA;

- BJIaJIeTh YHUBEPCAIBHBIM SI3BIKOM IPOTrpaMMHpoBaHus Beicokoro ypoBHs (ITackans, Python,
Java, C++, C#), npezncraBieHus MU O 0a30BBIX THUIAX JAHHBIX M CTPYKTYPax JaHHBIX; YMEHUE
UCIIOJIB30BaTh OCHOBHBIE YIPABISIOIIME KOHCTPYKLMH; YMETh OCYILIECTBISATh aHAJIN3



MPEIOKEHHON TPOTpaMMBI: ONPEEIATh PE3yibTraThl padOThI MPOrpaMMbl MPU 3aJaHHBIX
HCXOAHBIX JAaHHBIX; OIPENENATh, IPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IIOJIy4eHHE
yKa3aHHbBIX PE3yIbTaToOB; BBIABIATH JaHHbBIE, KOTOPhIE MOTYT NPHBECTH K OIIMOKe B pabore
MIpOrpaMMsbl; (POPMYIHUPOBATH MPEIOKEHHUS M0 YIyUILIEHHIO IPOIPaMMHOTIO KOJIa;

1.4. Pexomenayemoe K0JIHY€CTBO YaCOB HA OCBOCHHUE MPOrPaMMbl YUEOHOM ANCHUILINHBI:

O6wem nporpammel 200 9acoB, B TOM 9HUCIIE:
ayIUTOPHOW yueOHOU Harpy3ku oOydatomerocs 130 gacos;
CaMOCTOsITeNIbHOM paboThl oOyyarorerocs 14 gacos.

2. CTPYKTYPA U IPUMEPHOE COJEPXKAHUE YYEFHOW JUCIHUAILINHBI
2.1. O6beM yueOHOM AMCHUILINHBI U BU/AbI y4eOHO# padoThl

Tabnuya 1. Buowl yuebrnoii pabomsi no nepuooam oceoeruss OOII CIIO onsn ghopmel obyuenus -
OUHASL.

Buna yuedHoii pa6orni Beero, Comoenp(si)
aK. 4.
1 2

KonTtaktHas (aymuropHas) padora (Bcero) 130 60 70
B TOM YHCIIE: s 5 . - = s 5
JIEKIHH (€CIU MPEyCMOTPEHO) = = -

B TOM 4HClIe B hOpME MPAKTHUSCKON TIOATOTOBKH

(ecim mpexyCcMOTPEHO) B B B
smabopaTopHbIe 3aHATHA (ECITH MPELYCMOTPEHO) - - -

B TOM 4YHCIe B (DOpME MPAKTHUCCKON MOIOTOBKH

(ecn: IpexyCMOTPEHO) B B B
MIPAKTAYICCKAC 3aHATHS (€CIN MPEIyCMOTPECHO) 130 60 70

B TOM 4Hrciie B (hopMe MPaKTHIECKOM MOATOTOBKU

(ecnu peayCMOTPEHO) B B B
CamocrosiTebHas pagoTa odyuaronierocs (Bcero) 14 14 -
B TOM YHCIIE: - - - - - - -

B (popMe mpakTHIECKOH MOATOTOBKH

(ecnu IpeyCMOTPEHO) B B B
YacoB Ha KOHTPOJIb: 24 - 24
TIpomesxyTodnas artecrarus B popme: (3auer/aud3ager/
SK3aMEH) ; 3a0 | Jlp
O011ast TPYI0EMKOCTh qac 200 74 | 126

2.2. TemaTuueckuii mjiaH u coaep:kanue yueonoi gucuuminasl OY/.12 UndopmaTuka

Tabnuya 2. Cooepacanue oucyunaunv/ MJ[K no sudam yuebnoii pabomoi

HAMMEHOBAHUE PA3/IEJIA JUCIHIUILTMHBI Bux yuetnoii

KoJ-Bo yacos

paboThI*

Conep:xanue pasjeiia (TeMbl)

Pazpeun 1. Undopmanus u uHGOPMALHOHHAS NeATEIbHOCTH
YyeJ0BeKa

22




Hudopmarus u nHGOpMAIHOHHBIE TPOIIECCHI | IIp | 2

[NousaTne «uHGOpMaUA» Kak PyHAaMEHTAIbHOE MOHATHE COBpeMEeHHOU HaykH. [IpencrapieHue 00
OCHOBHBIX MH(POPMAMOHHBIX Mpolieccax, o cuctemax. Koguposanue napopmarmu Mapopmanus u
WH(OPMaIHOHHBIE TPOIIECCHI

[Moaxonk! K U3MEpEHUI0 HHpOpMAITHH | IIp | 4

[Momxoms! k u3MepeHuto HH(popMauu (conepskarenbHbIA, aapaBUTHBINA, BEPOATHOCTHBIN). EquHUIIBI
n3Mepenus nHpopmanin. Mudopmanronasie 00bEKThI pa3IHIHbIX BUIOB. YHHBEPCAILHOCTD
IucKpeTHOTo (1t poBoro) nmpencrasieHus nHpopmanuu. llepenada u xpaneHne HH(POPMALIAH.
Onpenenenne 00beMOB pa3InIHBIX HOcUTeNell nHpopManuu. Apxus uHGOpMATUN

Kommbrorep u 1udposoe npeacrapieHine nHGopMauu. YcTponcTBo

IIp 2
KOMITBIOTEPA

[IpuHOUIEI TOCTPOEHNA KOMIBIOTEPOB. [IpHHITNT OTKPEITOH apXuUTEeKTypsl. Maructpans. AnmapaTHoe
YCTpOICTBO KOoMIIbIOTepa. BHEnH: A maMAT. YcTpoiicTBa BBoa-BbIBoA. [lokonerns DBM.
Apxurextypa O9BM 5 nokonerus. OCHOBHBIE XapaKTEPUCTHKU KOMITbIOTEpoB. [Iporpammuoe
obecrieueHne: KIacCH(pUKaLUs U €ro Ha3HauYeHUe, CeTeBOe IPOrpaMMHoe obecredeHre

Komuposanne nadopmarmn. CHCTEMBI CHHCICHUS | IIp | 4

IIpencraBineHue 0 pa3IU4HBIX CHCTEMAX CUUCIICHHUS, IPEACTABIEHUE BELICCTBEHHOTO YHCIIA B CUCTEME
CYHCIICHHUS C JIFOOBIM OCHOBAaHMEM, TIEPEBO] YMCIIA M3 HEJICCATHIHOM MO3NIINOHHON CHCTEMBI CUUCIICHHUS
B JIECATUYHYIO, TIepeBo BemecTBeHHoro yrcia u3 10 CC B npyryto CC, apupmerndeckne 1eHCTBUA B
pasusx CC.

IIpencraBnenue YUCIOBBIX TaHHBIX: OOIINE TIPUHIIMIIBI TPEICTABICHUS TaHHBIX, (popMaTs
NpeACTABIEHUS YUCEN.

[IpencraBneHne TEKCTOBBIX JaHHBIX: KOZOBbIE TAOIHUIIBI CHMBOJIOB, 00BEM TEKCTOBBIX JaHHBIX.
IpencraBnenue rpaguuecKUX AaHHBIX.

IIpencraBneHue 3ByKOBBIX aHHBIX.

IIpencraBnenue BUACONAHHBIX.

KonupoBanue JaHHBIX IIPOU3BOILHOTO BHAA

DIIeMEHTBI KOMGI/IHaTOpI/IKI/I, TCOPHU MHOXKCCTB U MaTeMaTHIECKOMN

JIOTUKH Hp <

OCHOBHLIC TIOHSITHUS aJITC6pLI JIOTHUKH:. BBICKA3bIBAHUEC, TOTUYCCKHEC onepaupm, HOCTpOCHHe Ta6JH/ILII:I
HCTHHHOCTH JIOTHYECKOTO BhIpakeHus. [ paduueckuii Mmeton anreOpbl noruku. [loHsTHE MHOXKECTBA.
MomHocTs MHOKECTBA. Oniepanuu HaJ MHOXECTBaMU. PemeHne JIoTHaeckix 3a1aq rpauraecKkumM
crrocobom

KomMmmerotepHsle ceTu: JIOKaabHBIE CETH, ceTh MHTepHeT | IIp | 2

Kommbrorepusie cetn ux kiaccudukanus. Pabora B tokansHOM cetr. TOMOIOTHH JIOKATBHBIX CETEH.
Oo6men nanneiMu. [mobanbHas cets UaTeprer. IP-anpecanus. [IpaBoBbie 0CHOBEI pabOTHI B CETH
WNutepuer

Cmyx0s1 HTEpHETA | IIp | 2

Cayx051 1 cepBuchl IHTepHETA (31EKTpOHHAsA TI04Ta, BUACOKOH(pEepeHINH, (GOpyMBI, MECCEHKEPHI,
conuanbHble ceth). [lonck B MHTEpHETE. DnekTponHas kommepius. L{ndpossie cepBrcH
TOCyAapCTBEHHBIX ycuyT. JloctoBepHOCTS HH(pOpMarun B MHTEpHETE

CereBoe XpaHEHHE JAHHBIX ¥ NH(PPOBOrO KOHTEHTA | IIp | 2

OpraHu3zanus TMYHOTO HH(pOpMAMOHHOTO MpocTpaHcTBa. ObIavyHbIe XpaHUINIIA JaHHBIX. Pasnencnue
IpaB JA0CTyIa B 001a4HbIX Xpanmnniax. KomnekrueHas padorta Hax nokymeHTamu. CoOoneHue Mep
0e301acHOCTH, MIPEJOTBPAIIAIOIINX HE3AKOHHOE PACIPOCTPAHEHNE TEPCOHAIBHBIX JaHHBIX

Hudpopmannonnas 6€30MacHOCTb | IIp | 2

Hudopmarnmonnas 6e3omacHocTs. 3amura nHbopmanmu. MabopmanroHHas 6€301aCHOCTh B MHPE,
Poccun. BpemonocHsie mporpammel. AHTHBHPYCHBIE TporpamMmel. bezomacHocTs B HTEpHETE (CeTeBbIe
yIpO3bl, MOIICHHHYECTBO). TPEH/IBI B pa3BUTHH HU(PPOBBIX TEXHOIOTUN; PUCKH U IPOTHO3BI
HCTIONB30BaHUsA IIH(PPOBBIX TEXHOJIOTHI NMPH PEUICHUHU MPO(EeCCHOHANBHBIX 3aJa9H

Pa3gen 2. Mcnonb3oBaHue NPOrpaMMHBIX CHCTEM H CEPBHCOB 22

O6pabotka HHMOPMAIUH B TEKCTOBBIX MPOI[ECCOPAX Ip | 2

TekcToBBIe MOKyMEHTHI. Busl mporpaMmHoro obecriedeHus it 00paboTKH TEKCTOBOM HH(OpMaLUu.
Co3panue TEKCTOBBIX JOKYMEHTOB Ha KOMITbIOTEpE (OITepaliil BBOIA, PEAaKTUPOBAHNU,
(dbopmaTHpOBaHHSL)




TexHOIOTHH CO3JaHuUs CTPYKTYpPHUPOBAHHBIX TEKCTOBBIX JOKYMEHTOB | ITp | 2

MHuoroctpann4dHble JOKyMeHTHI. CTpyKTypa fokyMeHTa. [ mneprekcroBeie fokyMeHThl. CoBMeCTHAs
pabora Hax gokymeHTOM. [I1abnoHbI.

Kommsrorepnas rpadrka n MynpTHMeHA | IIp | 2

Kommerorepnas rpaduka u e€ Bunpl. Popmarsl MyIsTHMEARHHBIX (ainoB. [ paduaeckue penakTopsl
(TTO Gimp, Inkscape). [Iporpammer no 3amucu 1 pegakrupoBanus 3Byka (I10 AymnoMacrep).
Iporpammer pepaktupoBanwus Bujaeo (ITO Movavi)

Texronmoruu 00paboTKH rpagHIECKHX 00LEKTOB | IIp | 2

TexHomnoruu 00paboTKH rpapHIECKIX 0OBEKTOB

[pencraBnenue npodeccuoHaabHO HHPOPMALIUT B BHIE

N IIp 2
Npe3eHTAIHi

Busl KoMIblOTepHBIX Mpe3eHTanuil. OCHOBHBIE ATalbl pa3paboTKy Mpe3eHTauud. AHUMAaNus B
npesentanun. [1labnonsr. KoMnosuuus 00beKTOB Npe3eHTaluu

VHTepakTHBHBIE U MyTETUMEINHHEIE 00BEKTHI Ha ClIali/e | ITp ‘ 2

[IpuHmner mynsTuMenns. MIHTepakTHBHOE IpeacTaBIcHIE HH(OPMAITHH

I'mneprexcToBOE MpeAcTaBIeHIE HH(OPMAIIH | IIp | 4

S3pik pa3zmerkn runeprekcta HTML. OdopmiieHre TunepTeKcToBor cTpanuibl. BeO-calTel 1 BeO-
CTPaHMIIBI

CamocrosiTenbHas padora CTyAeHTa | Cp | 6
BrinonHenue nHANBUAYaIbHBIX 3a1aHUN

Pa3nen 3. Undopmannonnoe mogeTupoBaHue 26
Mopenu 1 MofenupoBaHue. DTarbl MOACITHPOBAHMS IIp | 2

[Ipencrapnenre 0 KOMITBIOTEPHBIX MOAEIAX. Buasr Mozneneit. AnexkBatHOCTh Moge. OCHOBHBIC DTAITbI
KOMIIBIOTEPHOTO MOJIETTUPOBAHHUS

Crucku, rpadsl, 1epeBbs | Ip ‘ 2
Crpykrypa napopmanuu. Criucku, rpadul, JepeBbst. AITOPUTM HOCTPOCHHS AePEBa PEILICHUN
MaremariuecKkie MOAEIH B IpodeccHoHaNbHOH o01acTu | IIp | 2

AJNTOPHUTMBI MOJICIMPOBAHMSA KpaTUaHIINX IIyTel Mexay BepmrHaMu (Anroput™ JlelkeTpbl, MeTox
JUHAMHYECKOTO TIPOTPAMMHUPOBAHUA ). DIEMEHTHI TEOPHH UTP (BBIUTPHIIIHAS CTPATETHsl

TloHATHE anTOpPUTMAa U OCHOBHBIE AITOPUTMUYECKUE CTPYKTYPBI | ITp | 2

[Nonsarue anropurma. CoticTa anropurMa. CriocoOsr 3amucu anroputMa. OCHOBHBIEC aITOPUTMHYCCKHE
CTPYKTYpBL. 3aIliCh aJrOPUTMOB Ha si3blKe Tporpammuposanus (Pascal, Python, Java, C++, C#). Ananu3
AJITOPUTMOB C IIOMOIIBIO TPACCHPOBOYHBIX TAOIHI

AHaJIn3 aITOPUTMOB B TIpodeccHOHaNBHON 00J1acTh | IIp | 2

CrpyKkTypupOBaHHBIE THITEI JaHHBIX. MaccuBbsl. BcmomorarensHbIe anrOpUTMBL. 3aJaqH MOUCKA
9JIEMEHTA C 33/IaHHBIMH CBOHCTBaMU. AHAJIU3 THIIOBBIX AJITOPUTMOB 00pa0OTKH YHCEI, YUCIOBBIX
IIOCIEN0BAaTENBHOCTEN U MAaCCHUBOB

Ba3bl maHHBIX KaK MOJENb MPEIMETHON 00IacTi | IIp | 2

ba3bl qaHHBIX KaKk MOZENb NPEeAMETHON o0nacTu. TaOnUIbl U pesIIHOHHBIC 0a3bl JaHHBIX

TexHonornu 00paboTkH MHGOPMAITUH B SIICKTPOHHBIX TaOIUIAX | IIp | 2

Tabnuuneid mpoueccop. [IpreMbl BBoa, peakTHpOBaHuUs, (POPMATHPOBAHUS B TAOIHYHOM MPOLECCOpE.
Anpecanus. CopTHpoBKa, GHIBTpaLHs, YCIOBHOE (hopMaTupoBaHue

®Dopmyiiel U GYHKIIUH B JIEKTPOHHBIX TaOIHIIaX | Ip | 2

@DopmyIbl B PYHKIHH B JIEKTPOHHBIX TabIHIax. BcTpoeHHbIe QYHKIMH U X HCIOJIb30BaHHE.
Maremarudeckue u cratuctaudeckue pynkuuu. Jlorndeckne pynkunu. PuHancoBble (YHKINH.
Texcroprble pyHknuu. Peanu3anus MaTeMaTHIecKHX MOJEICH B JICKTPOHHBIX Ta0IHIIaX

Busyanusamnus JaHHBIX B 2JIEKTPOHHBIX TaOIHIIaX | Ilp | 2
Busyanusanys TaHHBIX B JIEKTPOHHBIX TaOIHIIaX

MojienupoBaHie B SJIEKTPOHHBIX TAaOIHIIAX | IIp | 2
MopgenupoBanue Ha mpuMepax 3aaaq U3 mpodeccHoHaTbHOM 061acTi

CamocTosTenpHast paboTa CTyfIeHTa CP | 6
3adyer 4
CamocrositenpHasi paboTa CTyJIeHTa CP | 2

IToaroroBka k 3a4eTy




JnbbepeHnnpoBaHHbIii 3a4eT | Ip | 2

[IpomexyTouHas aTTecTanus

Ipuxaagnoit Moxyab 1. AHATUTHKA ¥ BU3yaIu3anus JaHHBIX HA

Python 46

Beenenue B A3bIK nnporpammupoBanus Python IIp | 4

HurepakTHBHAs cpena mporpaMmMupoBanue Ha Python. Beox u BeiBoa manubix. @ynknuu print(), input().
Tumnbl nanHEIX. MaTeMaTHYeCKHe ONepaliy ¢ HEIBIMH 1 BEIIECTBCHHBIMA YHCIIaMH

OCHOBHBIC aJTOPATMHUYECKHE KOHCTpYKIHH Ha Python | IIp | 4

[TousATHE TOTUYECKUX BRIPAKCHHUH U omepanuii. Jn3bI0HKINSA, KOHBIOHKIUA, OTpuIlaHue. Tabmuma
HCTHHHOCTH.

[posepka ycnoBus B Python. Cunrakcuc nncrpykuuii if, if-else, if-elif-else.

Peanusanus nukinueckux anroputMoB B Python. @ynkuwms range(). Cunrakcuc nukia for, nukina while

Pabora co cIiCKaMH H CIIOBAPSIMH | ITp | 4

[Nonsarue cnucka B Python. Coznanue u canteiBanue crrckoB. OyHKIMH 1 MeTONIBI CIHCKOB. [ToHsTHE
crnoBaps. OTIUYUsA CIIOBapei OT CIUCKOB.

Cosznanue crnoBaps. MeTonsl cinoBapei.

IIprMeHeHnEe COUCKOB U CIOBAapell B pealbHBIX 3aadax.

Ananurtrka gaHasix Ha Python | IIp | 8

INonsATHe naHHBIX, OonpIMX naHHBIX. Habopsl nanneix. [Tnardgopma Kaggle. bubnnoreka Pandas.
Oo6bekthl Series u DataFrame. [Tonyuenue o6uiei nHpopmaruu o qanHeIX. MHAeKcanus o yCIoBHIM U
HW3MEHEHHUE JaHHBIX B TAOIHIIAX.

AHanu3 JaHHBIX HA NPAKTUYECKUX IPUMEPax | IIp ‘ 6

IlonsTHE CTaTHCTUKH, ONMUCATENFHON CTaTUCTUKU. ONcaTeNbHBIN aHaIN3 TaHHBIX. OCHOBHBIE
OTIHCATENTbHBIC CTATHCTUYECKHE BEIMYUHEI (4acToTa, cpeHee apupMeTHIecKkoe, MeHana, MO/Ia, pasMax,
cTaHIapTHOE OTKIOHeHue). DyHKuuM onucarensHOl cratucTiky B Python Pandas. IpakTuka
BEIUMCIICHUS ONHACATENbHBIX CTaTHCTHYSCKUX BennunH B Python Pandas

OcHOBBI BU3ya/IM3allul JAHHBIX | IIp | 6

HeobxonumocTh BU3yanu3aliy AaHHBIX U1 aHanu3a. [lousatue HayuHoM rpaduku. bnonuoreka
Matplotlib. [TorsaTne pucynka B Matplotlib. OcHoBHBIE BUBI TpadMKOB (THCTOrPaMMBI, AHArpaMMEI
paccesiHus, AUarpaMMa pasMmaxa, JHHEHHBIH rpaduk, KpyroBas JHarpaMmMa, TeIIOBBIC KapThl).
OcHoBHbIe rpaduueckue koman el B Matplotlib

IIpoextHas pabora «AHanu3 OOJBIINX JaHHBIX B IIPO(ecCHOHAIBHOM

cepe» g 4

XapakTepHCTHKa OCHOBHBIX 2TalloOB MpoIecca aHanu3a JaHHbIX. [ToarotoBka nanusix. MccinenoBanue u
BU3yanu3auus ganHbiX. [loctpoenne npenckasarenbHol Mogenu. MHTepnperauus pe3yabTaToB
aHann3a. Peanusanyst OCHOBHBIX 9TAIOB IIPOliecca aHalM3a JaHHBIX Ha TpUMepe Habopa JaHHBIX U3
pogecCHOHABEHON cdephl

Ipuknagnoi MoxyJs 2. OcHosbl 3D MoaeupoBanus 34
Cucrema tpexmeproro moxenuposaanst KOMITAC-3D LT. Oxrao b )
Jokymenra P

CucremMBl aBTOMaTHU3HPOBAHHOTO MIPOSKTHPOBAHMS: HCTOPHs, HazHaueHue, mpumepsl. KOMITAC —
KOMIInexec AsromarmsupoBanHbeix CucteM. 3amyck cucteMbl KOMITAC-3D. UnTepdetic cuctemsr

OcHOBHBIC MPpHUEMBI CO3AaHNA TCOMETPUICCKUX TECII (MHOFOFpaHHHKI/I,

II 10
TeJa BPaIIeHHs, SCKU3bI, TPYTIITBI TEOMETPUIECKIX TE) P

IlocTpoenne reoMeTpHIecKUX MPUMHUTHBOB (OTPE3KOB, TIPSMOYTOJIEHUKOB, OKPY>KHOCTH).
MHOrorpaHHMKH U Tella BPallleH!s: BUABI MHOTOTPAHHUKOB, 3JIEMEHTHI MHOTOI'PaHHHKA, IPUMEPBL
TEOMETPHYECKHUX TEJI, OTPAHHYEHHBIX TNIOCKUMH ITOBEPXHOCTSIMH, JJIEMEHTHI TEJ BPaIIeHU (04epKOBast
o0pas3yrolias, 0Ch BpAILICHHUs, TOBEPXHOCTE BpAIlleHHsI, OCHOBaHHE). OCHOBHBIE IPHUEMBI TOCTPOCHHS
MHOTOTPAaHHHUKOB | TeN BpameHus. [locrpoerne sckn3oB. Co3gaHue rpynibl FTeOMETPUIECKUX TEI




Penaxtuposanme 3 D mopeneii. Co3nanue 3 D momeneit. OrcedeHme

HaCTu AcTaau

IIp 10

CyLIHOCTb NOHSATHSI «PelaKTHPOBAHUEY, 3a11a41 PEAAKTUPOBAHHUS 3CKU30B, 3d Mo/iernei, OCHOBHBIE
crioco0Osl peaktrpoBanus 3 D mopeneii. Co3nanue 3 D Moneneit ¢ sneMeHTaM# 3aKpyTIICHH
(ckpymiienust) u ¢packamu. Cozganue 3d Mozeneit o MI0CKOMY YepTeKy OCPEICTBOM OIEpAIHH
«BpalieHus». Paccedenne qeTanm mIoCKOCTHIO

Cosnanue 3d mozeneit mpocTeHmx 06bEKTOB |

Ip | 12

Berimonaenue nmpoektHoi pabotel «Co3nanue apropckux 3d Mogenei»: BEIOOp MpoCcTeHIuX 00bEKTOB
(OBITOBBIX, TEXHHYECKUX M CTPOUTENIBHBIX) IS CO3MAHHSI MOACTH (CAMOCTOSATEIBHO HITH C TIOMOILBIO
mpenoaaBaressi); 000CHOBaHHE BEIOOpa, CO3MaHHE MOACITH 00BEKTA, IOATOTOBKA MIPE3CHTAIINH U
MIPEICTaBICHIE BBIMOIHEHHON MOJIEIH

IK3aMeH

24

DK3aMeH

K | 24

* - Jex — nexyuu,; Ilp — npakmuueckue 3anamus,; CP — camocmosmenvuas paboma; JIP —

nabopamopmbvie pabomol.

3. YCJOBUA PEATIM3ALINU ITPOTI'PAMMBI INCIHUAITIINHBI
3.1. TpeboBanusi K MUHIMAJIbHOMY MATEPHAIBHO-TEXHUYECKOMY 00ecIe4eHUI0

s peannsanuy mporpaMmel yaeOHOM TUCIUIUINHEI TPEXyCMOTPEHBI CIICIHAIbHbIE TOMEIICHHUS,
MIPUBEACHHBIM B IT 6.3 OCHOBHOI 00pa30BaTebHOM MPOTPAMMBI CIIEUAIBHOCTH.

Tabnuya 3. Mamepuanbrho-mexunuueckoe obecneyerue OUCYUNIUHbL

Tun aynuropun

OcHauleHne ay1uTOPUU
Cnenunajn3upoBanHoe yuedHoe oGopyroBanue, [1O n maTepuanl
AJIsl OCBOEHMSI IHCHMILUIHHBI (IIPH HE00X0AUMOCTH)

VYueOHast ayquTopus st
IIPOBEACHUS 3aHATUU
JIEKITHOHHOTO THUIIA,
NpPaKTUYECKHUX 3aHATHH,
BBITIOTHEHUS KYPCOBBIX pador,
IPYNIIOBBIX U HHAWBHYaIbHBIX
KOHCYJBTalUH, TEKYIEro
KOHTPOJISL ¥ IIPOMEKYTOUHOM
aTTecTaluu

KomruiekT cneunain3supoBaHHON MeOeH, MapKepHas 10CKa;
kadezpa; aBTOMaTH3HPOBAaHHOE paboyuee MECTO MPEnoaaBaTeIs:
kommbroTep AMD Ryzen, moruTtop LCD 24" Philips, untepakruBras
maHens 86", UMeeTcs BBIXOM B MHTEPHET

[IporpammHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CTaHJapTHBIH

VYuebHas ayquTopus i
MPOBECHUS 3aHATHI
JIEKLIMOHHOI'O TUIA,
NPaKTUYECKHUX 3aHATHH,
BBITIOJTHEHUA KYPCOBBIX pador,
TPYNIIOBBIX ¥ WHIWBHyaJIbHBIX
KOHCYJIBTAlUH, TEKYIIETO
KOHTPOJIS U IPOMEKYTOYHOU
arTecTaluu
(KommproTepHBIit Ki1ace)

KomruiekT crienuain3upoBaHHOW MeOemn; T0CKa ayiuTOpHas
MEJTOBasi, aBTOMaTH3HPOBaHHbBIE paboure MecTa (Tpoueccop He HUKe
Intel Core 15, oneparuBHas namsite 06bemMom He meree 16Gb;(SSD
500 GB HDD 1 TB); npoexkrop EPSON, npoekiroHHbI#H SKpaH,
HUMEETCs BBIXOJ] B UHTEPHET

[Tporpammuoe obecneuenue: OneparuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CraHgapTHBIA

AynuTopust U1si CaMOCTOSATEIbHON
paboTHI 00yHAFOIIIXCST

Kommutekt cnennanusuposanHoi medenu; Tenesusop LED LG 42"
aBTOMAaTH3MPOBaHHBIE paboune MecTa (mpomeccop He Hike AMD
Ryzen, oneparusnas namsath o0bemom He Medee 8 I'6; SDD 500 GB,
MoHOO10K Lenovo Intel 13), umeercs BbIXOJ] B HHTEPHET
[IporpammHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousneca - CTaHJapTHEIH




Y4aebuast ayTuTopus 1is
MPOBEJCHUS 3aHATHI
JIEKLIHOHHOIO TUIIA,
MPaKTUYECKHUX 3aHATHH,
BBITIOTHEHUA KyPCOBBIX pabor,
TPYNIIOBBIX ¥ HHINBHyaTbHBIX
KOHCYNBTalM, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOM
aTTecTaluu

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTU3UPOBAHHOE pabouee MECTO MPEOIaBaTEeIs:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmaHens 86", MMeeTcs BRIXOl B HHTEPHET

IIporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mms
6usHeca - CTanmapTHBINA

VYdeOHast ayquTopus 1ist
IIPOBEICHHUS 3aHATUI
JIEKLIMOHHOTO TUIA,
MPaKTUYECKHUX 3aHATHH,
BBITMIOTHEHHA KyPCOBBIX pador,
CPYIIOBBIX U UHIUBUYAIbHBIX
KOHCYNbTALHUH, TEKYILEro
KOHTPOJISI U IPOMEKYTOIHOM
aTTecTanun
(KoMmproTepHsIii Kitace)

KomrurekT ciennmanu3npoBaHHONM MeOeln; 10CKa ayTuTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHBIC paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namsite 00bemMoM He Menee 16Gb;(SSD
500 GB HDD 1 TB); npoexktop EPSON, npoeKioHHEIH YKpaH,
MUMEETCsI BBIXOJI B MUHTEPHET

[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

AynuTopHs U1 CaMOCTOATENEHOM

paboThI 0OyHarOIHXCS

KommnexT cnenmanusuposanHoi Mmebenmu; Tenesusop LED LG 42"
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Ryzen, oneparusHas namste oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXo/] B UHTEPHET
IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA




Y4aebuast ayTuTopus 1is
MPOBEJCHUS 3aHATHI
JIEKLIHOHHOIO TUIIA,
MPaKTUYECKHUX 3aHATHH,
BBITIOTHEHUA KyPCOBBIX pabor,
TPYNIIOBBIX ¥ HHINBHyaTbHBIX
KOHCYNBTalM, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOM
aTTecTaluu

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTU3UPOBAHHOE pabouee MECTO MPEOIaBaTEeIs:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmaHens 86", MMeeTcs BRIXOl B HHTEPHET

IIporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mms
6usHeca - CTanmapTHBINA

VYdeOHast ayquTopus 1ist
IIPOBEICHHUS 3aHATUI
JIEKLIMOHHOTO TUIA,
MPaKTUYECKHUX 3aHATHH,
BBITMIOTHEHHA KyPCOBBIX pador,
CPYIIOBBIX U UHIUBUYAIbHBIX
KOHCYNbTALHUH, TEKYILEro
KOHTPOJISI U IPOMEKYTOIHOM
aTTecTanun
(KoMmproTepHsIii Kitace)

KomrurekT ciennmanu3npoBaHHONM MeOeln; 10CKa ayTuTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHBIC paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namsite 00bemMoM He Menee 16Gb;(SSD
500 GB HDD 1 TB); npoexktop EPSON, npoeKioHHEIH YKpaH,
MUMEETCsI BBIXOJI B MUHTEPHET

[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

AynuTopHs U1 CaMOCTOATENEHOM
paboThl O0YYAIOIUXCS

KommnexT cnenmanusuposanHoi Mmebenmu; Tenesusop LED LG 42"
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Ryzen, oneparusHas namste oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXo/] B UHTEPHET
IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA

Y4eOHO-TPEHUPOBOYHBIH
xoMmIuieke «Ilonoca npensaTcTBuid
«tOnmop» (3-37(mosnoca
TIPEMATCTBHH ))

[IpensarcrBust: «PoBy» 1 mt., «JlabupuaT» 2 mTt., «3a00p ¢ HAKIOHHOH
JIOCKOI» 2 mT., «Pa3zpyrmennsiit MocT» 2 mr., «PaspymenHas
nmectHUa» 2 mWrt., «CTeHKa ¢ ABYMs ITpojIoMaMmy 2 mT., O MHHOIHBIH
OKOII /1715 CTPENBOBI M METaHUs TPaHar 2 IIT.

OO0O CrniopTUBHBIN KOMIUTEKC
"FOnocts" (8-Crannon)

KpriThie OeroBbie JOPOXKKH (TUL. 675 KB.M.), OTKpBITasi CIOPTapeHa
(. 21330.1 xB.M.), pyTOOIBEHOE ITOTIE C CHHTETHIECKUM MOKPBITHEM
marep LXTII (. 7512.6 xB. M.), pyTOOIBHOE NONE C CHHTETHYECKUM
nokpeiTieM autep LXIV (. 7756.1 kB.M.), BKITIO9ast TpEHaXXEPHI,
TpeHaKEPHbIE KOMILICKCHI (TPeHAKEPHBIH 3ai1 001Iehu3nuecko
MOJITOTOBKN ), CHOPTUBHBIN KOMIUIEKC (CTOPTHBHBIN 3a1 1. 1468
KB.M.)

3.2. Uudopmanuonnoe obecrieuenne o0yueHnst
Ilepeyensb pexoMeHIyeMbIX Y4eOHBIX H31aHuil, NUHTepHeT-pecypcoB, 10N0JHUTEIbHON

JINTEPaTypbl

OcHrosuble UCIMOYHUKIL:

1. ITonsixoB K.1O., Epemun E.A. Undopmaruxa. 11-ii knace. ba3oBslil i yriryOieHHBINH YPOBHH.

Yacte 2 : YueOuuk. - Mocksa:

AO "UznarensctBo "llpocsemenune”, 2023. - 304 c. - Teker :

snekTpoHHbI. - URL: https://znanium.com/catalog/document?1d=432602
2. INonsxoB K.1O., Epemun E.A. Mndopmaruka. 11 xracc. ba3oBerii 1 yriryOneHHBIN YPOBHH.

Yacte 1 : Yuebuuk. - Mockaa:

AO "UznarensctBo "llpocsemenune”, 2023. - 240 c. - Teker :

snekTponHbId. - URL: https://znanium.com/catalog/document?id=432600




3. Iomsaxos K.1O., Epemun E.A. Uadpopmatuka. 10 ximacc. ba3oBslii ¥ yriTyONneHHBINH YPOBHHU.
Yactp 2 : YueOnuk. - MockBa: AO "UznarensctBo "[IpocBemenne", 2023. - 352 c. - Teker :
snekTporHbid. - URL: https://znanium.com/catalog/document?id=432599

4. IonsixoB K.YO., Epemun E.A. Unpopmaruka. 10 ximacc. ba3oBsliil n yriryOneHHBIN ypOBHH.
Yactp 1 : YueOnuk. - MockBa: AO "UznarensctBo "[IpocBemenne", 2023. - 352 c. - Teker :
snekrponHblit. - URL: https://znanium.com/catalog/document?id=432598

5. Bocosa JL.JI., bocoa A.IO. Mudopmaruka. 11 kmacc. ba3oBbeiii ypoBeHb : Y4eOHHK. -
Mocksa: AO "UsparensctBo "[Ipocsemenue”, 2022. - 256 c. - Tekcr : anektponHsiid. - URL:
https://znanium.com/catalog/document?id=432597

6. Bocosa JL.JI.,, bocoa A.FO. Undopmaruka. 10 xmacc. ba3oBsiii ypoBeHb : Y4eOHHK. -
Mocksa: AO "UsparensctBo "[IpocBemenne”, 2022. - 288 c. - Tekcr : anekTponHsiid. - URL:
https://znanium.com/catalog/document?id=432596

ﬂOllOﬂHleeJleble UCNMIOYHUKU.

7. IlnoramkoBa H.I. MHpOpMaTnka M MHPOPMAUOHHO-KOMMYHHMKAIIMOHHBIC TEXHOJIOTUH
(MKT) : Yye6Hoe nocobue. - Mocka: M3narenscknii Lentp PUO€, 2021. - 132 ¢. - Teker :
anekrpornbiid. - URL: https://znanium.com/catalog/document?id=370445

8. Cepreesa M.U., My3anesckas A.A., Tapacosa H.B. Unpopmaruka : YueOuuk. - Mocksa:
Wznatensckuit [fom "®OPYM", 2021. - 384 c. - Tekcr : smekrponnbri. - URL: https://
znanium.com/catalog/document?id=377509

9. I'BozmeBa B.A. BpeneHuwe B cHenuambHOCTh TNpPOrpaMMucTa : YueOHUK. - Mocksa:
Wsnatensckuit [lom "®OPYM", 2022. - 208 c. - Tekcr : smekrponnbiii. - URL: http://
znanium.com/catalog/document?id=391193

10. MuxeeBa E.B., TutoBa O.. Undopmaruka : Yuebnux s crynerros CIIO. - Mocksa :
Wznarensckuii nentp "Axkagemus”, 2020. - 400 c. - Teker : snekrponssiid. - URL: https:/
www.academia-moscow.ru/catalogue/4831/471490/

11. Muxeesa E.B., TutoBa O U. Hudopmaruka : mpakTukym :@ YueOHoe mocobue s
cryneHtoB CIIO. - Mocksa : Wznarensckuii nentp "Axamemus”, 2020. - 224 c. - Tekcr :
anekrponnbiid. - URL: https://www.academia-moscow.ru/catalogue/4831/452485/

12. IIsetkoBa M.C., U. 0. Xnoo6sicToBa UHpOpMaTnka : YueOnuk mis cryneatoB CIIO. -
Mocksa : Uznarensckuit nentp "Axagemus”, 2021. - 352 c. : un. - TekcT : 3MEeKTPOHHBIN. -
URL.: https://www.academia-moscow.ru/catalogue/4831/551770/

13. Kyximna E. H., Mymkuna U. A., Ma3zandenko M. A. OCHOBBI y4eOHO-HCCIIEI0BATEIHCKON
nesitenbHOCTH © YuebHoe mocobme [lmst CITO. - Mocka: FOpaiit, 2022. - 235 ¢ - Teker :
anekrponnbiid. - URL: https://urait.ru/bcode/491765

Pecypcol ungpopmayuonno-menexommyHuxayuoHHou cemu « Mnmepremy:

1. 9bC PY/IH u croponnue 3bC, K KOTOPBIM CTYAE€HTHI YHUBEPCUTETA UMEIOT JOCTYII Ha
OCHOBaHUH 3aKJIFOYEHHBIX JOTOBOPOB:

- O6pazoBarenpHas miardopma FOpaiit https://urait.ru

- OBC Znanium https://znanium.ru

- OBC «YruBepcurerckas oubmuoreka onnaitey http://biblioclub.ru

- DnexTporHo-Oubmnoreunas cucrema PYJIH — OBC PY/IH http://mega.rudn.ru/MegaPro/Web

2. bassl JaHHBIX U ITOUCKOBBIC CUCTCMBI:

- YueGnbIii mopran uaCTUTYTA https://portal.rudn-sochi.ru/



Memoouueckue mamepuanvt 015 00yUaAOUUXCS

WuauBHyanbHBII POEKT ABISAETCS (POPMON CaMOCTOSTENILHOW PaboThI CTyeHTa. YueOHO-
METOINYECKHE MaTepPHalIbl Pa3MENIal0TCs B COOTBETCTBUH C JICUCTBYIOLINM TTOPSIKOM Ha
CTpaHHIIE JUCHUIUINHBI Ha YUeOHOM TopTae.

dopmMupoBaHHUEe COEPKAHNS yUCOHOW TUCIUIUIHHBI OCYIIECTBIIICS Ha OCHOBE CIIEIYOLTIX
MPUHIUTIOB:

- y4eT BO3PACTHBIX 0COOCHHOCTEN 00yJaroUIiXcs,

- IPaKTHYECKasi HAMIPABICHHOCTh O0y4eHUS;

- muddepeHIMPOBAHHBIA U MHIMBUIYAIbHBIH TTOIXO

- (opmupoBanme 3HaHUH, KOTOpBIE 00ecredaT 00yHIarOIUMCs KOJUIEPKA YCIIEHIHYIO alalTalnuio
K IPOo(eCCHOHAIBHON eI TeTbHOCTH.

CamocrosiTenbHas paboTa CTyICHTa SBISIETCS] KITFOYEBOM COCTABIISIONIEH yueOHOTO Tporecca,
KOTOpast ompeaensieT ((OpMHPOBAHNE HABBIKOB, YMEHUH M 3HAHWN, IPUEMOB ITO3HABATEIBHOM
JeSITEIBHOCTH B 00eCIeunBaeT HHTEPEC K TBOPUECKOM pabore.

[TpaBHIBHO CTUTAHMPOBAHHAS M OPTaHM30BaHHAs CAMOCTOSTEIbHAs paboTa CTyIeHTOB
MO3BOJISIET:

-crenarbh 0Opa3oBaTeIbHBIN Mpolece Ooiee KadeCTBEHHBIM U HHTEHCHBHBIM;

-CIIOCOOCTBYET CO3/IaHUIO MHTEpeca K N30paHHOM MpodeCCuu 1 OBIAJICHUIO €€ 0COOCHHOCTSIMU;
-IPUOOIIUTE CTYACHTA K TBOPUYECKOH IESATETHbHOCTH;

-TIPOBONIUTH B JKU3HB UG PEPESHIIMPOBAHHBIA MOIX0] K 00yUCHHIO.

[Tpu oprarn3anyy caMOCTOSATENIFHOW PaOOTHI CTYJICHTOB B Ka4€CTBE METOIOIOTHUECKON
OCHOBBI JIOJDKEH MMPUMEHSATHCS IeATENbHBIA MOX0/, Korja 00ydeHrne OpUeHTHPOBAaHO Ha
(dopMHpOBaHUE YMEHHH pemaTh HE TOJBKO THIIOBBIE, HO W HETHITOBBIE 3aJja9H, KOT/J[a CTY/ICHT
JIOJDKEH TPOSIBUTH TBOPYECKYO aKTUBHOCTH, MHUIIHATHBY, 3HAHHS, YMEHUS U HaBBIKH,
MOJTYYCHHBIE TIPH U3Y4YECHUH KOHKPETHOW JHCIUTUIHHEL.

Y4eOHO-MeTOAMYECKUE MaTepHAITbl [UISI CAMOCTOSTEIBHON pabOThI 00yYaOIIHXCS
pa3MemaTcs B COOTBETCTBUH C JICHCTBYIOIIUM TOPSIIKOM Ha CTPAHUIE TUCIHILIHHBI Ha
VYuaeOHOM mopTaire.

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS JUCLHUIIJINHBI

KOHTpOJIB U OIICHKA pEe3yJibTaTOB OCBOCHUA JUCIHHUIIIMHBI OCYIIECTBIIACTCA IMPEIOAAaBATCIIEM B
nponecce NMpoBEACHUA IMPAKTUICCKUX 33H$[TPIﬁ, TECTUPOBAHUSA, a TAKKEC BBIITOJIHCHUA
OGY‘IaIO]l[I/IMI/ICSI HHAUBUIYaJIbHBIX 3aJaHUH.

Tabnuya 4. Konmpons u oyenxa pe3yismamos 0c80eHUsi OUCYUNTIUHBI

Pesyabrarsl 00yueHus ®opMBbI M METO/IbI KOHTPOJISA M OLEHKHU
(ocBOEHHBIEC YMEHNS, YCBOCHHbIE 3HAHNS) pe3yJbTaTOB 00y4eHUst




3HaHUS:

- yrpo3y uH(GpOPMaUOHHOW OE30TTacHOCTH,
HCIIOTb30BaTh METO/BI M CPEICTBA
MPOTHBOJEHCTBHSI THM yrpo3am, coOmoneHne
Mep 6e30MmacHOCTH, MPEeIOTBPAIIAOIINX
HE3aKOHHOE PacIpOCTPaHEHUE EPCOHATBHBIX
JTAHHBIX; cOOoIeHNe TPeOOBAHNN TEXHUKU
0€30macHOCTH W THTUEHBI TIPU padoTe ¢
KOMITBIOTEPAaMH H IPyTUMHU KOMIIOHEHTAMHA
IU(POBOTO OKPYKEHUS; TOHUMAHNE TPABOBBIX
OCHOB HCIIOJIb30BAHNS KOMITBIOTEPHBIX
nporpaMm, 0a3 JaHHBIX W PaOOTHI B CETH
Hnuteprer;

- OCHOBHBIE ITPHHIIMITEI YCTPOUCTBA U
(YHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAlMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB;
TEH/ICHIINI Pa3BUTHUS KOMITBIOTEPHBIX
TEXHOJIOTUH; BIIaJeTh HABBIKAMU PAOOTHI C
OTIEPALMOHHBIMH CHCTEMaMHU M OCHOBHBIMH
BUJIAMH MIPOTPAMMHOTO 00ECTICUEeHUS /IS
pelieHus y4eOHbIX 3aa4 10 BEIOPAaHHON
CTICLIMaTH3AIHH;

- OCHOBHBIE IPUHIIHITHI TUCKPETU3AUN
Pa3THYHBIX BUIOB HH(OpMAIHN; yMETh
OTpeNeNIATh HHPOPMAITHOHHBINA 00beM
TEKCTOBBIX, TPa(pUIECKIX U 3BYKOBBIX JTAaHHBIX
NPH 33JJaHHBIX NapaMeTpax JUCKPETH3ALNN;

- 0 KOMITBIOTEPHBIX CETAX U MX POIIU B

Amnanns " OIICHKA BBITIOTHCHUS
WHIUBUAYATbHBIX 3aJaHUN, PACIETHBIX PadoT,
OMpocC, TEMAaTUIECKUN TUKTAHT,

KOHTpOJIbHAsI paboTa, MpakTUYeCKUEe 3aHSATHS,

JIOMAIlTHHE paboTsl, KOMITBIOTEPHOE
TECTUPOBAHUE, B3auMokoHTpOIIb Hu
CaMOKOHTpOIb  CcTyaeHTOB. Ilomnora wm
T'PaMOTHOCTDb IIOATOTOBJICHHBIX JOKIIaao0B,

COOOIIIeHNH, TIPe3eHTAIHHA.




Ymenus:

- OPraHU30BbIBATh JUYHOE HH()OPMALMOHHOE
IIPOCTPAHCTBO C UCIOIb30BAHUEM Pa3IUYHbIX
CpeICTB LU(POBHIX TEXHOIOTHIl; TOHUMaHNE
BO3MOKHOCTEH IU(PPOBBIX CEPBUCOB
rOCyJapCTBEHHBIX YCIYT, IH(PPOBBIX
00pa3oBaTeNbHBIX CEPBHCOB; IOHUMAHHE
BO3MOYKHOCTEN U OTPAaHUYEHUN TEXHOJIOTHI
HCKYCCTBEHHOI'O MHTEIUIEKTa B PA3JINYHBIX
o0acTsix; HAIW9IHE MPEACTABICHII 00
UCIOJIb30BaHUN MH(POPMALIHOHHBIX
TEXHOJIOTUI B Pa3IMYHBIX IPO(eCcCHOHAIBHBIX
chepax

- peanu30BaTh dTallbl PEIICHUs 3a/lad Ha
KOMITBIOTEpE; YMEHHE Pealn30BbIBaTh Ha
BBIOPAHHOM JUISI U3YUCHHS SI3bIKE
IIPOrpaMMHPOBAHMSI BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#) TunoBsie
aJTOPUTMBI 0OOPaOOTKH YHCEN, YACITOBBIX
MIOCJIEJOBATEIbHOCTEN U MaCCHBOB:
MPECTaBICHNE YUCIIa B BUJE HA0OPa MPOCTHIX
COMHOXKHTEINIEH; HAX0XKIECHHEC MaKCUMAJTLHON
(MUHUMAaIIBHON) U(PHI HATYypaJIbHOTO YHCIIA,
3aIIMCAHHOIO B CUCTEME CUMCIICHUS C
OCHOBaHHUeM, He npesblmaromuM 10;
BBIUUCIIEHUE 0000IICHHBIX XapaKTePHCTUK
3JIEMEHTOB MAacCHBa WM YACIOBOM
MIOCJIEIOBATENHbHOCTHU (CYMMBI, TIPOM3BEICHHSI

HaGmronenue, KOHTpONIb TpemojaBaTens 3a
JEATETbHOCTRIO  OOYYalONIMXCs, AaHalu3 U
OLIGHKa ONTHMAJIbHOCTH METOla PpEeLICHHs
3amad, Oecera, ONpoc, MPAKTHIECKUE 3aHITHS,
JIOMAIIHHe paboTsl, KOMITBIOTEPHOE
TECTHPOBAHUE




IIpakTryecknii ONbIT: HalOmronenue, KOHTPOJIb TpEMojaBaTeNs 3a

- BJIaICTh TCOPCTHICCKHUM aIlraparom, ACATECIbHOCTHIO O6yan0HIHXCH, aHallu3 U
MO3BOJIAOIIUM OCYIICCTBIIATDL MPEACTABIICHHUE (OLCHKA ONTUMAJIBHOCTH MeETOoda peIICHU
3aJaHHOTO HATypaJIbHOTO YHCJIa B PAa3JIMYHBIX |3a/1a4, BBITIOJIHEHUE u 3alimuTa
CHCTEMAX CHHMCICHUS, BBIMMOJIHATH HWHIWBUIYAJIbHBIX 3a,£[aHI/H71.

peoOpa3oBaHUs JIOTHYECKUX BBIPAKCHHUI,
UCIIONB3YS 3aKOHBI aaTeOpBl JIOTUKH;
ONpeAeIISITh KpaTJyaullikil ITyTh BO B3BEIIEHHOM
rpade 1 KOIMYEeCTBO NyTeH MEeX Iy BEpIIUHAMU
OPHEHTHPOBAHHOTO AUKIMYECKOTo rpada;

- BJIaZIETh NPEACTABICHUSIMH O POJIH
MH(POPMAIIUH U CBS3aHHBIX C HEH MPOIIECCOB B
NPHUPOE, TEXHUKE U 00IIECTBE; NOHATUIMHI
«uHpOpMaLU», «KHHDOPMAITMOHHBIN
MPOIECCY», KCHCTEMAY, KKOMITOHEHTBI
CHCTEMBI» «CUCTEMHBIN 3 deKT»,
«MH()OPMAMOHHAS CUCTEMAY, «CUCTEMA
yIIpaBJICHUS»; BIAJCTh METOAaMHU TIOUCKA
uHpopmaruu B cetn IHTEpHET; yMeTh
KPUTHYECKH OLCHUBATH HH(POPMAIIHIO,
MOJIy4eHHYI0 U3 ceTH MHTepHeT;
XapaKTepH30BaTh OONBIITUE JTAHHBIC,
MPUBOIUTH TIPUMEPBI HCTOUHUKOB UX
MIOJIyYeHUs ¥ HAIPaBJICHUS HCIIOIb30BAHMUS;

- BIIQJICTh YHUBEPCATIBHBIM SI3BIKOM
IPOTPaMMHPOBAHHUS BEICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#),
PEJCTABICHUAMU O 0a30BbIX TUMAX JIAHHBIX U

5. KOMIIETEHIIUA OBYYAIOHEI'OCS, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHMSA JNCHUIIJIMHBI

Tabnuya 5. Ilepeuenv komnemenyuii

Iud Pe3yabrarsl (KOMIeTEHHH)
P OcHoBHBIE IIOKA3aTe/IH Pe3yJIbTAaTOB NOATOTOBKH
OK 09 Hcnonp3oBaTh MHPOPMALMOHHbIE TEXHOJIOTHH B MPO(ecCHOHATbHOM
) HAesITeJIbHOCTH.

3HAaTE:
COBpEMEHHBIE CPEJICTBA M yCTPOMCTBA MH(POPMATU3AINH; TIOPSIOK UX IPUMEHEHHUS U IPOTrPAMMHOE
obecnieueHue B MPoheCCHOHAIBLHOM NEsITeIbHOCTH

YMerTs:
MPUMEHSTh CPEICTBa HH(POPMAIIMOHHBIX TEXHOIOTH JUT PEICHHS MTPO(ECCHOHANIbHBIX 337134,
HCIIOIB30BATh COBPEMEHHOE MPOTPaMMHOE 00eceueHue

OK 04 PaGorarh B Ko/LIEKTHBE H KOMaH/Ie, 3(peKTHBHO B3aUMO/IeliCTBOBATH C
) KOJL1eraMu, PyKOBOJACTBOM, KJIMEHTAMH.

VYMeTs:
OpraHu30BBIBAaTh PA0OTY KOJUIEKTHBA M KOMAaH/Ibl; B3aUMO/IEHCTBOBATh C KOJUIETaMH, PyKOBOJCTBOM,
KIIMEHTAMH B XOf€ POPECCHOHATBHON JEATCIHBHOCTH

OK 02 OcymiecTBJISITH NONCK, AHAIN3 H HHTEPHpeTannio HHPopManuu, HeoOXoHMOH
) A1l BBITIOJIHEHHS 32124 NPodecCHOHATbHOM 1eTeJIbHOCTH.

3HaTh:!
HOMEHKJIATypy HH(POPMAIMOHHBIX UCTOYHHKOB, IPUMEHAEMBIX B IIPO(ECCHOHAIBHOI NeATeIbHOCTH;
MIPUEMBI CTPYKTYypUpOBaHus HHpopmMainu; GopMar opopMIICHHUS PE3yabTaTOB MorCcKa HH(OPMAITHH;




YMeTs:

OTIpENeNIsATh 3344 /ISl MOMCKa HH(OpMALMK; ONMPENessITh HE0OX0HUMbIC HCTOYHHKH HH(POPMAIHH;
TUTAHUPOBATH MPOLECC TTOUCKA; CTPYKTYPHUPOBATH MMOTyHaeMyo HH(POPMAIHIO; BBIICIATE Hanboee
3HAYNMOEC B ITepevHe HH(OPMAlLIUH; OLEHHBATH MPAKTUYECKYIO 3HAYUMOCTh PE3yIIbTaTOB IONCKA,
0(pOpMIIATE pe3yIBTaTHl IIONCKA;

OK 01 Bui6upars cnoco0b! perrenus 3aaa4 npogeccHOHAIbHOM AesiTeJIbHOCTH,
) NPHMEHUTEIbHO K Pa3IHYHbIM KOHTEKCTaM.

3Hark:

AKTyaJIbHBIN MPOPECCHOHATBHBIN 1 COIMAIbHBIH KOHTEKCT, B KOTOPOM MPHUXOAUTCSA PabOTaTh U JKUTh;
OCHOBHBIC UCTOYHHUKH WH(POPMAIIMK M PECYPCHI [T PEIICHUs 3a/1a4 U mpobiieM B IpoeCCHOHATBEHOM 1/
WJTH COITHAIBHOM KOHTEKCTE; aJITOPUTMBI, METO/IbI BBIMOIHEHUS PA0OT B PO eCCHOHATBHON B CMEKHBIX
00JTacTsIX; CTPYKTYPY IJIaHa TS PEUICHUS 3a/1a4; MOPSIOK OLEHKU Pe3yJIbTaToB MPOo(hecCHOHAIBHOM

eI TENLHOCTH

YMmeTh:

pacro3HaBath 3aa4y u/uiau npodiieMy B MpodhecCHOHaATLHOM H/UITH COIIMAIEHOM KOHTEKCTE,
AHAJIM3UPOBATH U BBIICISATH €€ COCTABHBIE YACTH; OMPEAEIISITh ATAIbl PELICHUS 3aJa4l; BbIABIATH U

s dekTHBHO UCKaTh HH(OPMAIHIO, HEOOXOIMMYIO ISl PEHICHHUST; COCTABHUTH IUIAH JACHCTBUS;
OIPECITUTH HEOOXOIUMbBIC PECYPCHI; BIaIeTh aKTyalbHBIMUA METOIaMi PaboThI B podeccnoHaIbHOMN 1
CMEXHBIX c(hepax; pearTn30BaTh COCTABIICHHEIN TUTAH; OICHUBATE PE3YIIBTAT U MOCICACTBHS CBOUX
JEeUCTBHH (CaMOCTOSTEIBHO UM C IIOMOIIBIO0 HACTABHUKA)

6. ®°OH/JI OHEHOYHBIX CPEJICTB

6.1. ®oH OLIEHOYHBIX CPEACTB VI POBECHHUS MPOMEKYTOYHON aTTeCTAlluN
oOyuaromuxecs no gucuuniune «Mupopmarnkar

ITepeuenb BOIIPOCOB IS TOATOTOBKH K 3aHATHUSAM U IIPOMEXKYTOYHON aTTeCTALIUHU,
KOHTPOJIbHBIX paboT, coepKaHue 3aJaHui IS BBITOHEHHS TPAKTHYECKUX U
CaMOCTOSATENBHBIX Pa0OT, pEKOMEH IAIIMHU 10 BBHITTOTHEHUIO U KPUTEPUN OLICHUBAHHS
NpEeCTaBIeHbI B OH/IE OIIEHOYHBIX CpeaCTB no auctumnHe «Mudopmaruka» B [Iprnoxkennn
K Hactosieil PaGodeli mporpaMme TUCIUTIITHHEIL.

OrneHoyHble CPECTBA MO3BOJISIFOT IPOBECTH TEKYIUN KOHTPOJIb 1o Juciumuinge. ITo kaxxaomy
CPEICTBY OIICHUBAETCS ITOJTHOTA U IIIyOWHA OCBOCHMSI, XapaKTEPU3YIOIINECS TOKA3aTeISIMHU 1
KpUTEPUSIMH OL[EHUBAHUS

Tabnuya 6. Ilokazamenu u Kpumepuu OyeHUBaAHUs

[lokasarens Kpurepuii
. 3nHaeT: 0a30BbIe OOIIME 3HAHUS,

[Toporossri )
VYMeeT: OCHOBHBIE yMEHUS!, TpeOyeMbIe ISl BBITOJTHEHHSI TPOCTBIX

(y3HaBaHmHe) .
3ajad;

«3»
Brnaneer: paGoraet mpu npsiMmomM HaOFOIEHUH.
3naeT: (aKThl, IPUHIHIIGI, TIPOLECCHI, OOIIHMEe NOHATHS B IpeaeIax
00J1aCTH HCCIIEI0OBaHUS,
BasoBsrii VYMeer: quanazoH MPaKTHYECKUX YMEHUH, TPeOyeMbIX [UIsl PeIICHHS
(BOCHpOI/IBBe,Z[eHI/Ie) OIPEACTICHHBIX np06neM B o0Jractu HUCCIICIOBAaHUA,

«y Brnazeet: GepeT OTBETCTBEHHOCTH 3a 3aBEpIICHUE 337349 B
WCCIICZIOBAaHHH, TIPHCIIOCAOIMBAET CBOE TMOBEICHUE K 00CTOSATEIIECTBAM B
peleHu  mpoodiemMm
3HaeT: paKTHYECKOE M TEOPETHUECKOE 3HAHUE B MpeieNnax odaacTu

Boicokuii HCCIIeIOBAaHMS ¢ TOHUMAaHUEM TPaHHI] TPUMEHUMOCTH;
(KOMIIETEHTHOCTB) | YMEET: IMana3oH NPaKTHIECKUX yMEHHH, TPeOYEeMbIX [ Pa3BUTHS
«5» TBOPYECKUX PEIICHUI, a0CTparupoBaHus MpoodIeMm;
max 6asur Brnazeer: koHTpONHpyeT paboTy, POBOAUT OLIEHKY, COBEPILICHCTBYET
JefcTBUS PaboThI

MakcumanbHOE KOTMYECTBO OAIIIOB MO KaKIOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOaTbHOMY KPUTEPHIO «BBICOKHII.



7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI
7.1 IlepeuyeHnb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NIPH OCYLIECTBICHUH

0o0pa30BaTe/IbHOIO MpoLecca N0 JHCHHUIIIMHE
B mpomecce oOydeHHs WCIONB3YIOTCS AKTUBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TEeXHOJIOruH ((POpMBI IPOBECHUS 3aHATHUI):

-JIeKIUH, PpOHTATBHBIE ONPOCH], MPE3CHTAINH U 3aI[UTa MUHU-TIPOEKTOB;

-Kelic-cTaau (pa300op KOHKPETHBIX CHUTYaIui),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alli CaMOCTOSTENIFHONW yUeOHO-TTO3HABATENbHON AEATENbHOCTH (WHIMBHyalbHbIC

JIOMaITHUE 3aJIaHMs ).



