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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
cneruanpioctu 09.02.07 UTHOOPMAILIMOHHBIE CUCTEMBI U ITPOI'PAMMHWPOBAHUE
(mpuka3z MunoOpHayku Poccun ot 09.12.2016 . Ne 1547)"

[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, Conecrptai)
aK. 4.
1 2

KonraxkTnas (ayruropnas) pabdora (Bcero) 130 60 | 70
B TOM YHCJIE: - - - - - - -
JIeKIHH (€CIH MPEyCMOTPCHO) - - -

B TOM unciie B (POpME MPAKTHIESCKOH MOTOTOBKH

(ecyu IpeayCMOTPEHO) . } )
nabopaTopHbIe 3aHATHSA (€CITU MPEAYCMOTPEHO) - - -

B TOM uucie B (POpMe MPAKTHICCKOH MOITOTOBKH

(eciu TperyCcMOTPEHO) ) ) )
MPAKTUIECKHE 3aHATHS (SCITH MPETYCMOTPEHO) 130 60 70

B TOM 4HCIIe B hOpMe MPAKTHUSCKON TIOATOTOBKH

(eciu mpeayCMOTPEHO) } ) )
CamocrosiTe/ibHas padoTa 00y4anierocs (Bcero) 14 14 -
B TOM YHCJIC: - - - - - - -

B (popMe mpaKTUYECKON MOATOTOBKH

(ecnu mpeayCMOTPEHO) } } )
YacoB HAa KOHTPOJIb: 24 - 24
[IpomexxyTtounas arrectanusi B hopme: (3auet/mudzaier/ i 320 | 11
9K3aMEH ) P
O61as TPYIOEMKOCTh 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

HAUMEHOBAHMUE PA3JEJIA JUCHUIIJINHBI Bupn yueGHoii
oI Kou-Bo uacos
Conep:xanue pasjeiia (TeMbl) pa
Pasnen 1. Uadopmanust 1 nHGopManoHHAasI IeSITeTbHOCTD 2

YeJ0BEKa




Wnu¢popmarys u nHGOpPMaIImOHHBIE TPOLIECCHI ‘ IIp ‘ 2

[onsaTue «uHpOpManua» Kak GpyHAaAMEHTATBHOE IIOHATHE COBPEMEHHOM Hayku. [IpeacraBnenue o6
OCHOBHBIX MH()OPMAIMOHHBIX Ipo1eccax, o cucremax. Komnposanne nadopmanun Madopmanns n
rMH(}OPMaIOHHBIE TTPOIIECCHI

IMoaxome! kK I3MEPEHUIO HH(POPMAITHH ‘ IIp ‘ 4

[omxonsr kK m3MepeHuio HHGOpMaHH (COAepIKaTeIBEHBIN, an(aBUTHBIN, BEPOATHOCTHEIN). EqpambI
usMepenus uapopmauu. Mudopmaimonnbie 00bEKThl Pa3TIUIHBIX BUIOB. YHHBEPCATHHOCTh
JcKkpeTHoro (mudpoBoro) mpencrasieHus uHpopmanuu. [lepenada u xpanenne nHGopMaLny.
Omnpenenenne 00eMOB pa3IMIHBIX HOCUTENEH nHpopManun. Apxus nHpOpMarum

Komnsrotep u mudpoBoe mpeacTaBicHue HHGOPMAIUHA. YCTPOUCTBO

IIp 2
KOMITBIOTEPA

IIpuHIMIEI TOCTPOCHHS KOMITBIOTEPOB. [IpHHITUIT OTKPBITOH apXUTEKTyphl. MarucTpans. AnmaparHoe
YCTpPOICTBO KOMIBbIOTEpa. BHEITH:sA maMATE. YeTpoiicTBa BBoa-BbIBoAa. [Tokonernus DBM.
Apxurextypa O9BM 5 nokonennsa. OCHOBHBIE XapaKTEPHUCTHKH KOMITBIOTEPOB. [Iporpammuoe
obecriedeHne: KiIaccHpHUKaLns U ero Ha3HauYCHHE, CETEBOE MPOrpaMMHOe obecIiedeHne

Komupoanue napopmanui. CHCTEMBI CUHCICHUS ‘ IIp 4

[IpencraBnenue o pa3IMIHBIX CHCTEMAaX CUMCIEHNSA, TPEACTABICHUE BEIIECTBEHHOTO YHCIIa B CHCTEME
CUHUCIICHHS C TIOOBIM OCHOBAaHHEM, TIEPEBO/] YMCIIA U3 HENECATUIHOM MO3HIIMOHHON CHCTEMBI CUUCIICHUSA
B JIECATUYIHYIO, TIepeBo BerjecTBeHHoro gyrcina n3 10 CC B apyryto CC, apupMerndeckne AeHCTBUA B
pasuerx CC.

IIpencrasneHne YMCIOBBIX JAaHHBIX: OOLIIE NPUHIUIIBI IPEICTABICHUS JaHHBIX, POpPMAThI
MIPEICTaBICHHUS YHCE.

[IpencraBieHne TEKCTOBBIX JAHHBIX: KOJOBHIE TAONHIBI CHMBOJIOB, 00BEM TEKCTOBBIX JTaHHBIX.
[pencrarienue rpaguecKiX TaHHBIX.

[IpencraBnenue 3ByKOBBIX JaHHBIX.

[IpencraBnenne BUACOJAHHBIX.

KomupoBanue maHHBIX TPOU3BOIBHOTO BHAA

DIIEMEHTHI KOM6I/IHaT0pI/IKI/I, TCOPHUU MHOXKECTB U MaTeMaTHICCKOU

JIOTUKH Hp 2

OCHOBHI)IC TIOHSTHUS anre6pbl JIOTUKHU: BBICKA3bIBAHHUEC, IOTUYCCKHUEC onepaunn, HOCTpOCHI/IC Ta6J'II/ILII:I
HWCTHHHOCTH JIOTHYECKOTO BhIpakeHUsI. [ paduueckuii Mmetos anreOpbl Toruku. [IoHsITHE MHOKECTBA.
MOHIHOCTI) MHOXCCTBA. OHepaIH/II/I Haa MHOXXCCTBaAMH. PCIHCHI/IC JJOTHUYCCKHX 3a1a4 I“pa(bH‘-ICCKH_M
cnocoboM

KommsrorepHsle ceTu: ToKaabHbIE CETH, ceTh HTepHET ‘ IIp ‘ 2

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

Cayx06b1 UHTEpHETA ‘ IIp ‘ 2

Cyx0b1 1 cepBUCH IHTepHETa (3JIEKTPOHHAS IOYTA, BUACOKOH(EpeHIIHH, POPYyMBI, MECCEHIXKEPHI,
couunanbHble cetn). [Touck B UuTeprete. Dnekrponnas kommepuus. L{nppossie cepBUCH
rocyIapcTBeHHBIX ycuyT. JloctoBepHOCTh HHpOpManuu B MHTEpHETE

CereBoe XpaHEHHE AAHHBIX ¥ IU(PPOBOTO KOHTEHTA ‘ IIp ‘ 2

Opranunzanus THIHOTO HHpopMaMOHHOTO pocTpancTBa. ObadHble XpaHWINLIA JaHHBIX. PasnencHue
IpaB AOCTyma B 001a4HbIX Xpanunnniax. KomiekrusHas padota Hax nokymeHTamu. CoOntonenue Mep
0e30macHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PacpoCTpaHeHUE IEPCOHATBHBIX JaHHBIX

WNndopmarmontas 6e30macHOCTb ‘ IIp ‘ 2

Wudopmarnmonnas 6e3onacHocTs. 3amura nHpopmanun. Madopmanronnas 6€30macHOCTs B MUPE,
Poccun. Bpenonocusie mporpaMmbl. AHTUBHPYCHBIE IporpaMmMel. besomacaocTs B IATEpHETE (CeTEBBIC
yTPO3bI, MOIIEHHNYECTBO). TpEeHIB! B pa3BUTHH ITN(POBBIX TEXHOIOTUN; PUCKH U IIPOTHO3HI
HCIOJIB30BAHUS LIU(PPOBBIX TEXHOIOTUI NPH PELICHUHU NPO(ECCHOHANBHBIX 3aJa4H




Pazgen 2.Wcnonb30BaHue NPOrpaMMHBIX CHCTEM U CEPBHCOB 22

O06paboTka HHPOPMAIHH B TEKCTOBBIX MTPOLIECCOpax IIp ‘ 2

TexcToBBIe MOKYMEHTBI. BHBI porpaMMHOTro obecriedeHus it 00paboTKu TEKCTOBOI HH(OpMAaLUy.
Co3nanue TEKCTOBBIX JOKYMEHTOB Ha KOMITbIOTEpE (OIEpaii BBOIA, PEAAKTHPOBAHUS,
(dbopmaTHpoBaHHsT)

TexHonOruM co34aHus CTPYKTYPUPOBAHHBIX TEKCTOBBIX JOKYMEHTOB ‘ IIp ‘ 2

Mmuoroctpannasbie TOKyMeHThI. CTpyKTypa JoKyMeHTa. | mneprekcToBslie ToKyMeHThI. CoBMecTHAs
pabora Hax qokymeHnToM. [11abmoHbI.

Kommbrorepras rpaduka U MyIbTHMEna ‘ IIp ‘ 2

Kommrsrorepnas rpaduka u e€ Bunsl. Popmarsl MyIsTHMEAUUHBIX (aiinoB. [ paduaeckne penakTopsl
(TTO Gimp, Inkscape). [Iporpammer no 3amucu u pegakruposanust 3Byka (IIO AynmnoMacrep).
Iporpammel penakrupoBanus Buaeo (IIO Movavi)

TexHonmoruu 00padboTKH rpagHIeCKHX 00LEKTOB ‘ IIp ‘ 2

TexHonmoruu 00paboTKK rpaguuecKuX 0OBEKTOB

Ipencrasnenue nmpodeccuoHansHON HHPpOPMALMK B BHIE

" ITp 2
MIpe3eHTaHH

Bunel koMIIbIOTEpHEIX Npe3eHTanuii. OCHOBHBIC 3TAIbl pa3padoTKK Npe3eHTalud. AHUMALHS B
nipe3eaTanmn. [1labnonsr. KoMnosuums 00beKTOB Ipe3eHTannu

VHTepakTUBHBIEC M MYJIBTHMEIMHHBIC OOBEKTHI Ha CIal/e ‘ IIp ‘ 2

Ipuanums! MynsTuMenus. IHTepakTHBHOE TIpecTaBIeHne HHPOPMaIHH

I'mneprexcToBoe npecTaBiIcHue HH(POPMAITII ‘ IIp ‘ 4

S3p1k pasmerku runeprekcta HTML. O¢gopmienue runepTekcToBoi crpaHuisl. BeG-caiiTel n BeO-
CTpaHUIBI

CamocrosTenpHas padoTa CTyIeHTa ‘ CP ‘ 6
BrinonHenue nHANBUAYaIbHBIX 3a1aHUN

Pa3gen 3. UndopmanmonHoe MogeTHPOBAHME 26
Mogenu u MozienupoBaHye. DTarbl MOIEITHPOBAHHUS IIp ‘ 2

HpG,Z[CTaBJICHHC O KOMIIBIOTECPHBIX MOACIIAX. BI/IZ[I)I MOHGHGﬂ. AI[CKBaTHOCTB MOACIIA. OCHOBHBIC 3TAIIbI
KOMITBbIOTECPHOI'O MOJACIIUPOBAHU S

Crnckw, Tpadsl, 1epeBbs ‘ IIp ‘ 2

Crpykrypa nuapopmaruu. Crucku, rpadbl, AEpeBbsa. AJITOPUTM ITOCTPOSHUS JIepeBa pelIeHni

MaremaTtnueckre MOAEIH B poeccnoHalbHOM obmacTn ‘ IIp ‘ 2

AnTopuTMBI MOAETUPOBAHUS KpaTYalIINX My Tell Mexay BeprmmHaMu (Anroput™ [efikcTpsr, Meton
JUHAMHYECKOTO IPOTPAMMHUPOBAHIS ). DJIEMEHTHI TEOPUH UTP (BBIUTPHIIIHAS CTPATEr v

TTonATHE anropuTMa U OCHOBHBIE AITOPUTMUIECKUE CTPYKTYPhI ‘ ITp ‘ 2

[Monsatne anropurma. CoticTa anropurMa. CriocoOsr 3amucu anroputMa. OCHOBHBIEC aITOPUTMHYCCKHE
CTPYKTYpBL. 3aIiCh aJrOPUTMOB Ha si3blKe Tporpammuposanus (Pascal, Python, Java, C++, C#). Ananu3
AJIITOPUTMOB C ITOMOIIBIO TPACCHPOBOYHBIX TAOIHIL

AHanu3 anropuTMoB B IpodecCHOHAIBHOMH 001acTH | IIp ‘ 2

CTpyKTypHpOBaHHBIE THITBI JAHHBIX. MaccuBel. BermomoraTenbHbIe anropuTMEL. 3aIadu IOUCKA
5JIEMEHTA C 3a/IaHHBIMUA CBOMCTBAMH. AHAIN3 TUIIOBLIX AJITOPUTMOB 00Pa0OTKH YHUCE, YHCIOBBIX
MOCIIEIOBAaTENLHOCTEN U MacCHBOB

ba3bl naHHBIX Kak MOAETh MPEAMETHON 001acTH ‘ IIp ‘ 2

Basbl 1aHHBIX Kak MOAEIb MpeAMeTHOU 00macTu. TaOmuIbl U pessIIHOHHbIC 0a3bl JAHHBIX

TexHomoruu 00pabOTKH MH(POPMALUH B SIICKTPOHHBIX TaOIUIax ‘ IIp ‘ 2

Tabmiansni npoueccop. [IpiueMsl BBoza, peakTHPOBaHHU:, (POPMATHPOBAHUS B TAOIIMYHOM IIPOI[ECCOpeE.
Anpecanus. CopTupoBKa, QIIBTpanusi, ycIoBHOE (popmaTupoBanue

@opmyibl ¥ PYHKIHH B JIEKTPOHHBIX TAOIHIIAX ‘ Ip ‘ 2

®opmyItel U QYHKIHH B 3JIEKTPOHHBIX Tabaumax. BecTpoeHHbIE QYHKINH U X HCIOIB30BaHHE.
Maremarnueckue u craructayeckue ¢pyHkiun. Jlornueckue pynkunu. PunancoBbie (yHKINH.
TexkcroBrle pyHkuuu. Peanusanus MaTeMaTHYeCKHX MOJEIICH B 3JICKTPOHHBIX Ta0IHLIax




Busyanusanust JaHHBIX B 3JeKTPOHHBIX TaOIHIIaX ‘ IIp ‘ 2

Bu3yann3aunﬂ JaHHBIX B SJICKTPOHHBIX Ta6nnuax

MopenupoBaHue B IEKTPOHHBIX Ta0IHIIaX ‘ IIp ‘ 2
MopenupoBaHue Ha IpuMepax 3a1ad u3 npodecCHoHaNbHON 00IacTH

CamocTosTenpHast paboTa CTyAeHTa CP ‘ 6
3ayer 4
CamocrosaTensHast paboTa CTyaeHTa CP ‘ 2

HO}IFOTOBKB K 3a4€Ty

JuddepeHunpoBanHbIi 3a4eT ITp ‘ 2

IIpomexyTouHas arTecTamus

Hpukaaguoi Moayab 1. AHAJMTHKA U BU3YAJIU3ANMSA JAHHBIX HA

Python 36

BeezneHue B s3bIK porpaMmupoBanns Python IIp ‘ 4

WnTepaxTtuBHas cpena nporpaMmmuponanue Ha Python. Beox u BeiBox nauubix. @ynkuuu print(), input().
Tumsl nanHEIX. MaTeMaTHuecKne ONepanny ¢ HEIbIMU H BEIIECTBEHHBIMH YHCIIaMH

OCHOBHBIE aJITOPUTMUYECKIE KOHCTpYKIuU Ha Python ‘ IIp ‘ 4

Tlonsitre TOrUYeCcKUX BRIPAKEHUH 1 omepaliuii. Iu3bIOHKINS, KOHBIOHKITHS, OTpHUIlanue. Tadmuia
HCTHHHOCTH.

Iposepka ycnosust B Python. Cunrakcuc nncrpykuuii if, if-else, if-elif-else.

Peanuzanus nuknmgeckux anroputMoB B Python. ®@ynknms range(). Currakcuc nukina for, nukma while

Pabora co cnuckaMu U CIIOBapsIMU ‘ IIp 4

[ownsitue crucka B Python. Co3nanue u cunteiBanue ciickoB. OyHKITMH U MeTO/IbI criUCKOB. [ToHsATHE
cioBapsi. OTiI4Hs cIoBapel OT CIUCKOB.

Coznmanue crioBaps. MeToaml CIIOBapei.

IIpumeHeHne CIMCKOB 1 CIOBapell B peajbHbIX 3aJadax.

AnHanuTHKa JaHHBIX Ha Python ‘ IIp ‘ 8

[NousaTHe manHbIX, 6onmpiuux gaHHBIX. Habops! nanueix. [Tnardopma Kaggle. bubnuoreka Pandas.
Oo6nekto Series u DataFrame. [omyuenue obmie#t nHpopManuy o qaHHbIX. MHaekcauns mo yCIoBHsIM U
M3MECHEHUE JAHHBIX B TaOIHIAX.

AHanu3 maHHBIX Ha IPaKTHYECKUX MPUMEPAX ‘ IIp ‘ 6

IlonsiTHe CTaTUCTHKH, ONMCATENbHON CTAaTUCTUKH. OnucareIbHbIN aHANN3 JaHHBIX. OCHOBHBIC
ONHCATENbHBIE CTATUCTUIECKHE BEMMYHHBI (9aCTOTa, CpeiHee apu(MEeTHIECKoe, MEINana, MO/ia, pa3Max,
cTaHAapTHOE OTKIIOHeHue). PyHKuuu onucarenbHol cratucTikH B Python Pandas. IpakTuka
BBIUMCIICHHSI OTIACATENbHBIX CTaTHCTHYSCKNX BeanunH B Python Pandas

OCHOBBI BU3yJTH3AI[MH JAHHBIX ‘ IIp ‘ 6

Heo6xomumocTh BU3yanu3anuy JaHHBIX 11 aHann3a. [loraTue nayunoi rpaduku. bubnmmorekxa
Matplotlib. [Toustre pucynka 8 Matplotlib. OcHoBHBIE BU/1bI TPAdHKOB (IHCTOTPAMMBI, AUATPAMMBI
paccesiHUs, AuarpaMMa pa3sMmaxa, JHHEHHBIN rpaduk, KpyroBasi AHarpaMmMa, TeIIOBBIE KapThl).
OcHoBHbIe rpaduueckue koManael B Matplotlib

[IpoexrHas pabora « AHamu3 OOIBIINX JAHHBIX B MPO(ecCHOHAIEHON

ctepe» Mp 4

XapakTepuCcTHKa OCHOBHBIX 3TAIlOB Mpollecca aHanu3a JaHHbIX. [logroroBka nanusix. Mccenenosanue u
Bu3yanm3auusa JauHbeiX. [loctpoenue npenckasarenbHoi Moaenu. MHTepnperanus pe3yabTaToB
aHanm3a. Peannsanust OCHOBHBIX 3TAloB MpolLiecca aHaIM3a JaHHbIX Ha MpUMepe Habopa JaHHbBIX U3
npodecCHOHANTBHON cephl

IpukiaagHoii MoxyJb 2. OcHoBbl 3D MoaeupoBanust 34

Cucrema Tpexmeproro mogenupoBaaust KOMITAC-3D LT. Okuao

HoxymenTta Up 2

CucremMBl aBTOMaTH3UPOBAHHOTO MPOCKTHPOBAHMS: HCTOPHsL, HazHaueHue, mpumepsl. KOMITAC —
KOMIInexe ABromarusupoBanueix CucteM. 3amyck cuctembl KOMITAC-3D. UnTepdeiic cuctemMsr




OCHOBHBIC NpHUEMBI CO3MaHNsl TCOMETPUUCCKUX TEJI (MHOFOFpﬂHHIfIKI/I,

IT 10
Tella BpalleHMsl, 3CKU3bI, TPYIIIBI TEOMETPHUCCKIX TE) P

IMocTpoeHue TeOMETPHUIECKUX IPUMHUTHBOB (OTPE3KOB, MPSIMOYTOIEHUKOB, OKPYKHOCTH).
MHoOrorpaHHHMKY U Tella BpallleHUs: BUABI MHOTOTPAHHUKOB, JIEMEHThl MHOIOI'PaHHHKA, IPUMEPHI
TE€OMETPHUYECKHX TEJI, OTPAHHYEHHBIX IIOCKHIMHE TTIOBEPXHOCTSIMH, JJIEMEHTHI TEJ BpaIleHUs (09epKOBas
o0pasyroliasi, 0Ch BpallleH!s, IOBEPXHOCTh BpallleHHsI, 0OCHOBaHHe). OCHOBHBIC PHEMBI TOCTPOCHHS
MHOTOTPaHHHKOB | Tel BpameHus. [locrpoerne sckn3oB. Co3qaHue rpymnibl FTeOMETPUIECKHX TEI

Penaxtuposanme 3 D mogpeneit. Cosnmanue 3 D mozneneii. OTcedenue

IIp 10
YacTH JEeTalIn

CylIHOCTb NOHATHS «PelIaKTHPOBAHUEY, 3a1a41 PEAAKTUPOBAHUSA 3CKN30B, 3d Mo/ernei, OCHOBHEIE
crioco0s! penaktupoBanus 3 D moxeneit. Cosmanue 3 D mogerneii ¢ aneMeHTaMu 3aKpyTICHUS
(cxpyrnenwusi) u packamu. Co3nanue 3d Moesiel O IIOCKOMY YepPTEKY MOCPEACTBOM OTIepAIHH
«BpaleHus». PaccedeHne aeTany miocKoCThIO

Cosnanue 3d Moaenei mpocTeHIInX 00bEKTOB ‘ Ip 12

Brinonaenue npoektHOH paboTsl «Co3nanue aBropckux 3d Momeneii»: BEIOOp NpoCTEHIINX 00bEKTOB
(OBITOBBIX, TEXHWYECKUX U CTPOUTEIBHBIX) A CO3AAHUA MOJCIH (CaMOCTOSITEIBHO HIIH C TIOMOIIBIO
mpernoaaBaress); 000CHOBaHHE BHIOOPA, CO3NAHUE MOJCIN 00BEKTA, IIOATOTOBKA MPE3CHTAIIMH U
MPEACTABIIEHUE BBIIIOJIHEHHON MOJIENH

IK3amen 24

DK3aMeH Dk ‘ 24

* - Jlex — nexyuu; Ilp — npakmuueckue 3anamus; CP — camocmosmenvuas paboma; JIP —
nabopamopmbsie pabomul.

3. YCJOBUA PEAJIM3ALINU ITPOTI'PAMMBI IUCIHUTTIJINHBI
3.1. TpeGoBaHusi K MUHHMAJIbHOMY MATEPHATbHO-TEXHUYECKOMY 00ecnedeHU 0

s peanu3anuu nporpaMMbl y4eOHOM AUCIUILIMHBL IPETyCMOTPEHBI CIICHUAabHbIC TTIOMEICHHUS,
MPUBEIEHHBIM B I 6.3 OCHOBHOI 00pa30BaTeNIbHOI MPOrpaMMEI CITEIUATHHOCTH.

Tabnuya 3. MamepuanvHo-mexnuueckoe obecnedenue OUCYUNIUHB

Tun aynuropun OcHauleHne ayTuTOPUU
CrnenuanusnpoBaHHoe yueoHoe obopynosanue, [10 u matepunasbi
AJ1 OCBOEHMSI TMCUMILIMHBI (PH HE00X0AUMOCTH)




VYueOHas ayquTopus uis
NPOBECHHUS 3aHATHH
JIEKIIHOHHOI'O TUIIA,
MPaKTHUECKUX 3aHATUH,
BBITIOJTHEHHS KyPCOBBIX pador,
TPYTIIOBBIX ¥ HWHANBHyaTbHBIX
KOHCYJBTALHUH, TEKYILETO
KOHTPOJISL U IPOMEKYTOUHOM
aTTeCTaINH

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

VYuaeOHast ayquTopus 1Jis
MIPOBEACHUS 3aHATUU
JICKIIHOHHOTO THUIIA,
MPAaKTUYECKUX 3aHATHH,
BEITIOJTHEHUS KYPCOBBIX padoT,
IPYMIOBBIX U HHAUBUIYATbHBIX
KOHCYJBTAlUH, TEKYIErO
KOHTPOJISI B TPOMEKYTOUHOM
arTecTaluu
(KommproTepHsIi Ki1ace)

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

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

AynuTopHs U1 CaMOCTOATENEHOM
paboThl O0YYAIOIUXCS

3.2. Uudopmanuonnoe obecreuenne o0yueHust
Ilepeuenb pekoMeHayeMbIX Y4eOHbIX U3AaHuii, IHTepHeT-pecypcoB, 10NOJHUTEIbHOMN
JINTEPaTypbl

OcHosHble UCMOYHUKLL:

1. IonsixoB K.1O., Epemun E.A. Undopmatuxa. 11-ii kmace. ba3oBslii 1 yriryOieHHBINH YPOBHH.
Yactp 2 : YueOnuk. - MockBa: AO "UznarensctBo "[IpocBemenne", 2023. - 304 c. - Tekcer :
anekrporHbid. - URL: https://znanium.com/catalog/document?id=432602
2. INonsxoB K.1O., Epemun E.A. Madopmaruka. 11 ximacc. ba3oBsiil 1 yrryOneHHBIH yPOBHH.
Yactp 1 : YueOnuk. - MockBa: AO "UznarensctBo "[IpocBemenne", 2023. - 240 c. - Tekcer :
snexTpoHHbIN. - URL: https://znanium.com/catalog/document?1d=432600

3. Iomsxos K.1O., Epemun E.A. Uadopmaruka. 10 xiacc. ba3oBsiii 1 yriryOneHHBIH YPOBHHU.
Yactp 2 : YueOnuk. - MockBa: AO "UznarensctBo "[IpocBemenue", 2023. - 352 c. - Teker :
snektpoHHbIit. - URL: https://znanium.com/catalog/document?1id=432599
4. NonsxoB K.1O., Epemun E.A. Undopmaruka. 10 xnacc. ba3oBblil n yrimyOneHHBI ypPOBHH.
Yacte 1 : Yuebnnk. - Mocksa: AO "UsnarensctBo "llpocBemenne”, 2023. - 352 c. - Tekcer :
snektpoHHbIi. - URL: https://znanium.com/catalog/document?1d=432598

5. Bocora JL.JI., bocoBa A.FO. Mudopmarnka. 11 kmacc. ba3oBslit ypoBeHb : Y4eOHHK. -
Mocksa: AO "UsnatensctBo "IIpocBemenue", 2022. - 256 c. - Tekct : anextponnsiii. - URL:
https://znanium.com/catalog/document?id=432597

6. Bocosa JL.JI., bocoBa A.}O. Undopmaruka. 10 kmacc. bazoBsiii ypoBeHb : Y4eOHHK. -
Mocksa: AO "UsnatensctBo "IIpocBemienue", 2022. - 288 c. - Tekcr : anextponnsiii. - URL:
https://znanium.com/catalog/document?id=432596




,ZZOI’lO]lHLlI’MEJleble UCMIOYHUKU.

7. IlnotnukoBa H.I. MudpopMmatnka W MHPOPMAOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHU
(UKT) : Yue6Hoe mocobue. - Mockpa: M3narenscknii Ileatp PUO€, 2021. - 132 c. - Teker :
anextporHbIA. - URL: https://znanium.com/catalog/document?1d=370445

8. Cepreesa M.U., My3aneBckas A.A., TapacoBa H.B. Unpopmaruka : YueOuuk. - Mocksa:
Wsnatensckmii [Jom "®OPYM", 2021. - 384 c. - Tekcr : smekrpornbii. - URL: https:/
znanium.com/catalog/document?id=377509

9. I'vozneBa B.A. Bpenenwe B cCHeNUaIbHOCTh HpOrpaMMHCTa : YUeOHHK. - Mocksa:
Wznarensckuit Jlom "®OPYM", 2022. - 208 c. - Tekcr : snekrponnsrd. - URL: http://
znanium.com/catalog/document?id=391193

10. IserkoBa M.C., U. FO. XnoosicroBa Muadopmarnka : Yueonuk mus crygenros CIIO. -
Mocksa : Uzparensckmii nentp "Axamemus'", 2021. - 352 c. : un. - Tekcr : 3IeKTPOHHBIN. -
URL.: https://www.academia-moscow.ru/catalogue/4831/551770/

11. Kykmuaa E. H., Mymkuaa . A., Masanuerako M. A. OCHOBBI y4eOHO-HCCIIE0BATEIBCKON
nesitenbHOCTH : YueOHoe mocobme s CITO. - Mocksa: FOpaiit, 2022. - 235 ¢ - Teker :
snextpoHHbIA. - URL: https://urait.ru/bcode/491765

Pecprbl qu)OpAldLquHHO—me]l€K0MMyHuKC{L!u0HHOLIV cemu «HHmepHem»:

1. 9bC PYJIH u ctoponnue 9bC, k KOTOPBIM CTYyAEHTHI YHUBEPCUTETa UMEIOT JOCTYI Ha
OCHOBaHUU 3aKJIFOYEHHBIX JOTOBOPOB:

- OBC Znanium https://znanium.ru
- O6pazosarenprast mardopma KOpait https://urait.ru

2. baszsl JAHHBIX U ITOUCKOBBIC CUCTCMBI:

- cBoOoaHas sHIHKIIONe MU Bukunenus https://ru.wikipedia.org/
- Y4eOnblit mopran uaCTUTYyTa https://portal.rudn-sochi.ru/

- mouckoBast cuctema Anzaexc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.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:

- yrposy uH(popManHoHHON 0€30IacHOCTH,
HCIIONB30BaTh METOJIBI M CPE/ICTBA
MTPOTUBOJICHCTBUS ITHM yrpo3aM, COOIFONICHHE
Mep 0e30MacHOCTH, MPEIOTBPANIAFOIIIX
HE3aKOHHOE PacIpOCTPAHEHHE MTEPCOHATBHBIX
JTAHHBIX; COOITIOZICHHE TPeOOBAHMI TEXHUKU
0e30IMaCHOCTH M TUTHECHBI TIPH padboTe ¢
KOMITBIOTEpaMHU U APYTUMHU KOMITOHEHTAMHE
nU(POBOTO OKPYKEHHS; TOHMMAaHUE MTPABOBBIX
OCHOB HCIIOJIb30BaHUST KOMITBIOTEPHBIX
mporpaMm, 0a3 JaHHBIX H PAOOTHI B CETH
HurepHer;

- OCHOBHBIC PUHIUIIBI YCTPOICTBA H
(YHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAIIHOHAPHBIX H MOOHMIIBHBIX KOMITHIOTEPOB;
TEHCHIIMIA Pa3BUTHSI KOMIIBIOTEPHBIX
TEXHOJIOTHIl; BIIaJIETh HABBIKAMH Pa0OTHI C
OTIePAI[MOHHBIMH CUCTEMAaMH H OCHOBHBIMH
BHJIAMHU TIPOTPaMMHOTO OOCCIICUSHUS ISt
pelIeHns y9eOHBIX 3a1a9 110 BEIOpAaHHOM
CHeTHaTH3aIIH;

- OCHOBHBIC MPUHIUIIBI TUCKPETH3AIIN
pa3IMYHBIX BUIOB WH(GOPMAIH; YMETh
orpeaensTh HHPOPMAIIMOHHBIN 00beM
TEKCTOBBIX, TPa)IeCKIX U 3BYKOBBIX JTAHHBIX
IIPY 33IaHHBIX IMapaMeTpax JTUCKPETH3AIUH;

- O KOMIThIOTEDHBIX CETAX W WX DOIU B

Amnanus u OLICHKA BBIIIOJIHEHUS
WHAWBHYaTbHBIX 33JJaHUH, PACYETHBIX padoT,
ONpocC, TEMAaTHIECKUN TUKTAHT,

KOHTpOJIbHAsI paboTa, MpaKTUYEeCKUE 3aHATHA,

JOMaIlllHHuE pa6OTBI, KOMIIBFOTEPHOC
TECTUPOBAHUC, BSaI/IMOKOHTpOJ'[b u
CaMOKOHTPOJIb CTYACHTOB. ITomaoTa u
T'paMOTHOCTDb IIOATOTOBJICHHBIX JOKJIaaoB,

cooOImeHnH, Mpe3eHTaIHH.




YMenus:

- OpPraHU30BHIBATh JIMYHOE HHPOPMAITHIOHHOE
IIPOCTPAHCTBO C MCIOIB30BAHUEM Pa3IUUHbIX
cpencTB U(PPOBBIX TEXHOJIOTHIA; TOHUMaHHE
BO3MOXHOCTEH U(POBBIX CEPBHUCOB
rOCyJapCTBEHHBIX YCIYT, HU(PPOBBIX
00pazoBaTebHBIX CEPBHCOB; IOHUMAaHHE
BO3MOKHOCTE! U OTPAaHUYEHUN TEXHOJIOTHI
HCKYCCTBEHHOI'O MHTEIUIEKTa B Pa3JINYHBIX
00JacTsx; HaTM4Ke TPEeACTaBICHUI 00
HCTIOIb30BaHIH WH(OPMAIITHOHHBIX
TEXHOJIOTHH B Pa3IHYHBIX MPO(ECcCHOHATBHBIX
cepax

- peanu30BaTh dTallbl PEeIlIeHUs 3a/1a4 Ha
KOMITBIOTEPE; YMEHUE PEalu30BbIBAaTh Ha
BBIOPAHHOM [UIsl U3yUCHHUS SI3bIKE
IIPOrpaMMHPOBAHMSI BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#) Tumossie
aNTOPUTMBI 00pabOTKM YHCEN, YHUCIOBBIX
I10CJIEJOBATENBHOCTEN U MaCCHBOB:
IpeJCTaBICHNE YMCIIa B BUJE HA0OPa MPOCTHIX
COMHOMKUTENEH; HaX0XK/IeHNE MaKCUMAaJIbHON
(MUHMMATBHOI) U PHI HATYPAIEHOTO YHCIA,
3alMCAHHOIO B CUCTEME CUHMCIIEHUS C
OCHOBaHHUeEM, He npesbimaromum 10;
BBIUHCIIEHUE 0000IIEHHBIX XapaKTePUCTUK
9JIEMEHTOB MAaCCUBA MJIM YUCIOBOM
MTOCITeTORATENThHOCTHU (CVMMBL. ITNOW3BETICHHUS

Habnronenne, KOHTpONIb TIpemogaBaTens 3a
JeSITeTIPHOCTRI0  O0yJaromuxcsi, aHalu3 M
OlICHKa ONTHMAJIbHOCTH METO/a pEelIeHUs
3aja4, Oecesa, ompoc, MPaKTHIECKUE 3aHATHUA,
JIOMaIllHH1e paboTsl, KOMITBIOTEpHOE
TECTUPOBAHNE




IIpakTrueckuii OMbIT: HaOmronenre, KOHTPOJIb TIperojiaBaTelis 3a

- BJIAJICTh TECOPECTHUYCCKUM aIlraparom, ACATCIIBHOCTBIO 06yqa10mﬂxc;1, aHallIu3 H
ITO3BOJIAIOIIMM OCYIICCTBIIATDH IIPCACTABICHUC |OCHKA ONTHMaJbHOCTH METOJAA PECIICHHA
3aJaHHOI'0 HAaTypaJIbHOT'O YHCJIa B Ppa3/IMYHbIX |3a1a4, BbBIIIOJIHCHHUEC u 3amuTa
CHCTEMAX CUHUCIICHUA, BBINIOJIHATDH WHIUWBUAYaJIbHBIX 3a,£[3HHfI.

peoOpa30BaHMs IOTUIECKUX BBIPAKEHHH,
HCTIONB3YS 3aKOHBI aITeOpHI JTIOTHKH;
OTIPeNIeNIATh KPaTYalINii ITyTh BO B3BEIIEHHOM
rpade ¥ KOIM4YeCTBO IMyTeH MEXy BEpIIUNHAMH
OPHEHTHPOBAHHOTO ALMKIMYECKOTO rpada;

- BIIQJIETh TPE/ICTABICHISIMH O POIU
HH(POPMAIINHU U CBA3aHHBIX C HEH MPOIIECCOB B
PHUPOAE, TEXHUKE U 00IIEeCTBE; TOHATHUIMHI
«uH(pOopMALIH», «KAHPOPMAITHOHHBINA
MIPOIIECCH», «CHCTEMAy, KKOMITOHEHTBI
CHCTEMBI» «CUCTEMHBIH P PEeKT»,
«H(OPMALINOHHASL CHCTEMaY, KCUCTEMA
yIIpaBIICHUS»; BIaJeTh METOAaMHU TIOUCKA
nHpopmaiuu B cetu HTEpHET; yMeTh
KPUTHYECKH OLCHHBATH HHPOPMAIIHIO,
NOJy4YeHHYIo U3 cetu UHTEpHeT;
XapaKTepu30BaTh OONBIINE TaHHEIC,
MPUBOIUTH TIPUMEPHI UCTOYHUKOB MX
MOJTYYCHUS U HAIPABIICHUS HCIIONb30BAHUS;

- BIIQJIETh YHUBEPCATBHBIM S3BIKOM
IPOTPaMMHPOBAHHUS BEICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#),

MDEICTARIIEHUAMI O 0A30BERIX TUITAX TAHHBIX U

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

Tabnuya 5. Ilepeuenv komnemenyuii

Ilud Pesysbrarsl (KOMIETEeHIINH)
P OcHOBHbIE MOKA3aTeJU Pe3yJIbTATOB MOATOTOBKH
OK 04. IddexTHBHO B3aUMO/IEHiCTBOBATH H Pad0TATH B KOJLJIEKTHBE H KOMAaH/Ie;

3HaTh:
IICUXOJIOTHYECKHE OCHOBBI JEATENLHOCTH KOJUIEKTHBA, IICHXOJIOTMYECKHE OCOOEHHOCTH TUYHOCTH,
OCHOBBI TIPOCKTHOMN IESATEIBHOCTH.

VYMerTs:
OpPTaHU30BEIBATH Pa0OTy KOJUICKTHBA M KOMAH/IBT;
B3aMMOJICHCTBOBATH C KOJUIETaMH, PYKOBOACTBOM, KIIMEHTAMH B X0/I¢ MPO(PECCHOHATBHON ACATEILHOCTH.

Hcnonp3oBaTh cOBpeMeHHbIE CPEACTBA MOUCKA, AHAIN3A H HHTEPIPeTAIuN
OK 02. uHGpopManuy U HHGOPMALIHOHHbIE TEXHOJOIHH Il BHINOJTHEHHS 32124
npodeccHOHAIBHOI 1esITeJIbHOCTH;

3HaTh:

HOMEHKJIaTypa HH(OPMALHOHHBIX HCTOYHHUKOB, IPHMEHAEMBIX B IPO(eCcCHOHAIBHON AEATEIFHOCTH;
MIPHEMBI CTPYKTYpPHPOBaHMs HH(GOpMALINY;

¢dbopmaT opopMITEHUS PE3yIIETaTOB IIOMCKA HH(POPMAIIH, COBPEMCHHBIE CPEACTBA U YCTPOUCTBA
nH(pOpPMAaTH3ALIHY;

MTOPSIIOK MX MPUMEHEHHA U IPOrpaMMHOE o0ecTieueHre B Mpo(hecCHOHANBHON ASATEILHOCTH B TOM
YHCIIE C UCIOIb30BaHUEM HU(POBBIX CPEICTB.




YMmeTh:

OTIPECIISITh 3a/[a4M JIJIs [IOMCKA HH(POPMAITNH;

OTpeAessITh HeOOXOAMMBIE HCTOYHUKH HH(OPMALIUK;

IJTAHUPOBATH MPOIIECC MTONCKA;

CTPYKTYypPHUPOBATh MOyHaeMyt0 HH(OPMAIHIO;

BBIZICTSITH HAMOOJICE 3HAYNMOE B TIepeUHe HH(POPMAIINH;

OTICHUBATH MPAKTHICCKYIO 3HAYNMOCTE PE3YIIBTaTOB ITOMCKA;

0o opMITATE Pe3yJbTaThl MOUCKA, IPUMEHSTH CPE/ICTBA MH(POPMAIMOHHBIX TEXHOIOTUN JJIS PEIICHUS
npodeccuoHallbHbIX 337134,

HCIIONIH30BATh COBPEMEHHOE MIPOTPAMMHOE 00ECIICUCHHUE;

HCIOIb30BATh Pa3iIn4HbIe U(POBBIEC CPEACTBA ISl PELICHHS MPO(EeCCHOHABHBIX 3a1ad.

Boi0ouparp cnoco0bl penrenns 3a1a4 npogeccHoHAIbHOI AesiTeJIbHOCTH
NPHUMEHUTEIbHO K PA3THYHBIM KOHTEKCTAM;

OK 01.

3Hars:

aKTyaJIbHBIN NPO(EeCCHOHANBHBINA M COIMAIBHBIN KOHTEKCT, B KOTOPOM IIPUXOJHUTCS paboTaTh U KUTh;,
OCHOBHBIC UCTOYHUKH WH(OPMALIUU U PECYPCHI IS PEIICHUs 3a1a9 ¥ pooaeM B podhecCHOHAIEHOM 1/
WJIM COLUAIEHOM KOHTEKCTE;

ANTOPHUTMBI BBIITOTHEHHUS paboT B MPO(eCCHOHATEHON H CMEXKHBIX 00JIacTsX;

MeTO/1bI paboThI B MPodecCHOHAIBHON 1 CMEXHBIX chepax;

CTPYKTYypY ILIaHAa JJIsl pELICHUS 3a/1a4;

MOPSIIOK OLICHKH PE3yIbTATOB PELICHHU 3a1a4 NPO(ECCHOHATBEHON ACATEIBHOCTH.

YMmeTs:

pacrio3HaBaTh 3a7aqy W/HiH podieMy B podecCHOHANEHOM H/HITH COIMAaTbHOM KOHTEKCTE,
AHAJIM3UPOBATH 339y H/WIIHU IPOOIeMy U BBLACIATE € COCTaBHBIC YaCTH;

OIIpEIeIIATh STAIBI PeIICHUS 3a/1auH;

BBUIBIIATH U 3((GEKTHBHO HCKaTh HH(POPMAIIHIO, HEOOXOAMMYIO [UTs PEIICHHs 3aa4U 1/WIIH IPOOIeMBI,
COCTAaBIATH IJIaH JICHCTBHUS,

OTIpeneNsATh HEOOXOUMEIC PECYPCHI;

BJIaJIETh aKTyaJbHBIMU METOaMH paboThl B Mpo(ecCHOHAIBHON M CMEXHBIX chepax;

peanu30BBIBaTh COCTABICHHBII IJIaH;

OLICHUBATH PE3YIILTAT U MOCIEACTBUS CBOUX JCHCTBUI (CaMOCTOATEIEHO WIIM C TOMOLIBIO HACTABHUKA).




6. POHJI OHEHOYHBLIX CPEJICTB

6.1. @oH/I OLICHOYHBIX CPEICTB /IS IPOBEACHNUS IPOMEKYTOUHOM aTTecTallul
ob0yuaromuxcs mo aucuuiuinue «Mudpopmarnkay

IIepeuenb BOnpoCoOB uIsi NOATOTOBKYU K 3aHSATUAM U MPOMEXKYTOUYHOU aTTECTAlUH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MIpe/ICTaBICHBI B (DOHJIE OIICHOYHBIX cpe/icTB Mo aucturuinae « adopmarukay B [Ipunoxennn
K HacTosieit Pabodell mporpaMMe JTUCITUTUTHHEL.

OreHOUHBIE Cpe/ICTBA MO3BOJSIOT MPOBECTH TEKYIIUHU KOHTPOJb Mo AucHuIuinHe. [lo kaxaomy
CPEICTBY OLICHHBAETCS MTOJTHOTA U TIIyOWHA OCBOCHHSI, XapaKTePU3YIOIIHECs MOKA3aTeIsIMU 1
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu oYeHUBaHUs.

[lokasarens Kpurepnii
. 3nHaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossrii v .
MeeT: OCHOBHBIC YMEHUsI, TpeOyeMbIe [UTsl BBITIOJIHEHHUS TPOCTHIX
(y3HaBaHue) )
3a/1a4,
«3» B .
naneer: paboTaeT mpu MpsiMOM HaOJTFOIEHHUH.
3uaeT: (paKThl, IPUHIIAIIBL, TPOIECCHI, OOITUE MOHATHUS B MpeaeIax
00acTH MCCIIEeI0BaHUS,
Ba3oBbIit YMeeT: Auana3oH NPaKTHIECKUX YMEHUH, TPeOyeMBbIX JJIsi PeIICHUs
(Bocmpon3BeicHHe) |ONPEIETEHHBIX IPOOIEM B 0OIaCTH MCCIIEN0BAHMS;

«4» Brnageer: GepeT OTBETCTBEHHOCTH 3a 3aBEpIICHUE 33129 B
WCCIIeIOBAaHUH, MPUCTIOCA0IMBAET CBOE TIOBEJCHIE K 00CTOSTEIHCTBAM B
pemIeHu: mpoodIemM
3Haet: akTHUECKOE U TEOPETUIECKOE 3HAHKE B MpeesiaXx 00IacTu

Beicoxuii HCCIICIOBAHUS C IOHUMAHUEM TPaHUIl TPUMEHUMOCTH;
(KOMIETeHTHOCTh) |YMEET: IHaNa3oH NPaKTUYECKUX YMEHUH, TPeOyeMbIX 1y Pa3BUTHSL
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs MPooOIeM;
max 6asut Brnaneer: koHTponupyet paboTy, MPOBOAUT OLIEHKY, COBEPIIEHCTBYET
JercTBUSL pabOTHI

MakcumanbHOE KOTMYECTBO OaIIIOB MO KaXKIOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOaTbHOMY KPUTEPHIO «BBICOKHII.

7. AHBIE CBEJAEHUSA U (MJIN) MATEPUAJIBI

7.1 Ilepevennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, MCI0JIb3YEMbIX NPH OCYIIECTBJICHHH
0o0pa30BaTe/IbHOTO MPoNecca M0 JHCHHIIJIMHE

B mpomecce oOydeHus WCIONB3YIOTCS AaKTHBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TexHONMOruM ((HopMBbI MPOBEACHUS 3AHATHIA):

-JIeKuH, (ppOHTATBHBIE ONPOCH], IPE3CHTAUH U 3aIUTa MUHU-TIPOCKTOB;

-Kelc-cTaan (pa300p KOHKPETHBIX CUTYallni),

-MMUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIH;

-OpraHu3ali CaMOCTOSTENIbHONW y4eOHO-TTO3HABATEIbHON AEATENbHOCTH (WHIMBHTyaTbHBIC
JIOMAIlTHUE 3aaHHs).



