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INOACHUTEJIBHASA 3AIIMCKA

[Mpumepnast paGouasi mporpamma 3J1eKTUBHOTO Kypca «[Ipaktudeckas nHpOpMaTHKa»
cocraBiicHa Ha ocHOBe TpeOoBaHWil K pe3ylbTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTelbHON
nporpaMMbl  cpegHero  o0miero  oOpa3oBaHMs, IpencTaBieHHBIX B DexepanbHOM
roCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe CpeaHero odmero odpazopanus, DenepanbHOM
00pa3oBaTeILHOM IPOTPaMMBbI CPEHETro 001Iero oopa3oBaHus, a Takxke [[puMepHOi IporpaMMeI
BOCITHTAHUSL.

[Iporpamma kypca paszpaboTaHa TakuM o0O0Opa3oM, YTOOBI HapsAy C PpPa3sBUTHEM
TexHoJoruueckux HaBbIkoB B o0iactu MKT npoucxonuso pa3Butue KpeaTUBHBIX CIIOCOOHOCTEN
obyuaroruxcs. Takoit moaxos coorBeTcTBYeT STEAM-00pa3oBanuio U CIOCOOCTBYET Pa3BUTHIO
(GyHKIIMOHATIBHON TPAMOTHOCTH.

ean 1 3aga4u 3J1eKTUBHOI0 Kypca «IIpakTnyeckass uHpopmaTuka»

[IpumepHas pabouasi mporpamma 3eKTUBHOro Kypca «lIpaktuueckas mHpOpMaTHKa»
COJICP’KUT OOUIYI0 XapaKTepUCTUKY, LIEIH M 33JaYd U3YYEHHUs, MPEeIMETHbIC Pe3yabTaThl IS
KaXJ0ro U3 MOJYJEH.

OCHOBHOW IIeNbI0 DJIEKTUBHOTO Kypca siBhsieTcss (GopMupoBaHHe (DYHKIMOHAIBHO
FpaMOTHOI\/JI JINYHOCTHU 06yqa}onmxcs1, FOTOBHOCTH M CIIOCOOHOCTH MCIIOJIL30BaTh IOCTOSHHO
npuoOpeTaeMbple B TEUCHUE XU3HW 3HAHUS, YMEHHUS U HABBIKU JJISl PEHICHUS MaKCHMalbHO
IIMPOKOTO JMAara3oHa JKU3HEHHBIX 3a7ad C HCIHOJb30BaHUEM IMGPOBOH cpeasl U
MIPOrPaMMHUPOBAHHUS.

[Iporpamma  «lIpakTuueckas uH(MOpPMATHKa» paCHIUpSIeT W JOIMOJHSET pa3zelbl
unpopmarukun  «L{udppoBas  rpaMOTHOCTB»,  «AJTOPUTMBI W  TPOTPAMMHUPOBAHHEY,
«UH(popMallMOHHBIE TEXHOJIOTUU» CpenHero obmero oOpazoanust g 10-11 kiaccoB u
HalleJIeHa Ha:

® pa3BUTHE  TPEACTABICHUH O  BO3MOXHOCTAX  SI3bIKA  IIPOrPaMMHUPOBAHUA,
MH(POPMAIIMOHHBIX  TEXHOJOIMH; OOpa3HOro, AJIrOPUTMUYECKOIO U CHCTEMHOIO
MBIIIJIEHHS]; TBOPUYECKOTO MOAX0/a K PEIICHUIO 3ajjay; TOHMMaHUue METO/I0B 00pabOTKHU
OO0JIBIIINX MAaCCUBOB JaHHBIX, KITFOYEBBIX BOIIPOCOB ¥ OCHOBHBIX COCTABIISIOLINX 3JIEMEHTOB
M3y4aeMoil 00yacTu; yMEHHE pellaTh THUIOBbIE MPAKTUYECKUE 3a7aul, XapaKTepHbIE JUIs
UCIOJIb30BAHUS METOJIOB U MHCTPYMEHTapusi 0OpabOTKU JaHHBIX; OCO3HAHHE TOTO, YTO
MeTOJIbl 00paboTKN MH(POPMAIIUU UMEIOT CBOM OIPaHUYEHUS M TPeOYyIOT OnpeenéHHbIX
MIOIXOJIOB IIPU MX NMPUMEHEHHUH JUIS KaXXKAOW KOHKPETHOW CUTYyallMH; IOHHMMaHUE paMOK
M3y4aeMoH MpeIMETHON 00J1acTH, OTPaHUYEHHOCTH METOA0B U HHCTPYMEHTOB, THTTMYHBIX
CBsI3€H C PyTrUMH 00JacTAMU 3HAHMSL.

® BOCIMTAaHHe WHTepeca K mpodeccusiM oTpaciad HUHGOPMALMOHHBIX TEXHOJIOTUH,
[IPOrpaMMHUPOBAHUIO U AHAIN3Y JAHHBIX, CTPEMJICHUIO HCIIOIB30BaTh  ITOJIyYCHHBIE
HaBBIKM JUIS CO3/IaHHSI WHIWBHYaJIbHBIX

00pa30BaTeNbHBIX MPOEKTOB, MPUMEHUMBIX B IPYTHX MPEAMETHBIX 00JaCTIX U B pealbHOU
JKU3HU,

® ¢opMupoBaHrMe HaBBIKOB AHAIMTHUYECKOM, MCCIEAOBATEIbCKOM M MPOECKTHOM
NEeSTeIbHOCTH, CaMOCTOSITEIbHOTO BBISBIICHUS MPOOJIEMBbI, TOWUCKA pPEIICHUsS TpU
OTPaHWYECHHBIX pPECcypcax, HCIOJIb30BAHUS PA3IMYHBIX METOJO0B 00paOOTKH OOJIBIINX
MAacCHBOB JaHHBIX, COCTaBIICHUS aIropuT™Ma s pealu3alud TpoeKTa, cbOopa u
npeaoOpabOTKN JTaHHBIX, TECTUPOBAHUA U OTJIAKMBAHHUS TMPOTpaMM B WHTEPAKTUBHOU
cpene pa3pabotku Jupyter Notebook, mpeacraBieHuss U BU3yaTU3alHUU MOTYYEHHOTO
pe3ynbTara.
JIJis TOCTH>KEHUS TUTAHUPYEMOTO pe3yibTaTa, Ha KOTOPBIM HampaBlieHO 00ydeHue 1Mo Kypcy,



HY)KHO PEINTh CIeAYIOUIIe 3aJau:

® cdhopmupoBaTh TpeACTaBIeHHE 00 OTpaciu HHOOPMAIMOHHBIX TEXHOJIOTUNA Kak
CTpaTETHYECKU BaXKHOTO HANIPABJICHUS HAYKU U MPAKTHKH,

® Cco31aTh YCIIOBUS MpeanpodecCHOHaIBLHOr0 00pa3oBaHusi, GOPMHUPYIOIIETO OCO3HAHHBIN
BBIOOp TIpodeccu;

® 0oTpaboTaTh HAaBBIKM MPOTPAMMHPOBAHUS, IIOJYYEHHBIE B MPEAMETHOM  Kypce
«Mupopmaruka», Ha NPAKTUUYECKUX 3aJadyaX B pPa3IMYHBIX cdepax dYeIoBeYeCKOn
NEeSITeNIbHOCTH, OOLIEHHS U COIIMAIbHBIX OTHOIICHUN;

® DPa3BUTH y CTAPUICKIIACCHMKOB KOMMYHHMKAaTUBHBIC HABBIKU, YMCHHUC CIyIIATh, pa6OTaTL B
KOMaHAE, CTaBUTh U JOCTUT'aTh LCJIN, aHAJIUTHYCCKOC U KPUTHYECKOE MBIIIJIICHHUE,

® oTrpaboTaTh HaBBIKK pabOTHI B MH(POPMALIMOHHOM CpeJie U MPUMEHEHNE HH(OPMAIIHOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH /ISl peIlIeHNs] TPUKJIIATHBIX 33/1a4 B Pa3IMUHBIX chepax
YeJIOBEUCCKON ICATCILHOCTH;

® CrocoOCTBOBaTh Pa3BUTHIO (DYHKIIMOHAIBHOM IPaMOTHOCTH Ha OCHOBE peIlIeHus 3a/1a4 U3
[IOBCEIHEBHOM >kM3HU, TpeOyromux BiajgeHus UKT;

MPUBUTH HaBBIKU WH(OPMAITMOHHOTO MOJICITHUPOBAHUS Ha IPUMEPE pelIaeMbIX 3a1au;
BOCIHTATh HHTEpeC K mporpammupoBanuio u UKT;

BOCIHTATh YMEHHUE CaMO00yU4aThCs;

chopMUpOBaTh HCCIEAOBATEIbCKUN MOAXOA K PELICHUIO MOCTaBJICHHOH 3a/1a4H;

Pa3BUTh MHTEIUIEKTyaIbHbIE, TBOPUYECKHE M TIO3HABATEIILHBIE CIIOCOOHOCTH
00yyYaromumxcs;
® Co3/1aTh YCIOBHA JUISl pealu3allid KOMMYHUKAUUN TPH KOJUIEKTHUBHOM

IIPOEKTUPOBAHUU B KOMaH/I€ CBEPCTHUKOB.

B coorBercTBHM ¢ TpeOOBaHUAMU BPEMEHHU INPH PEATHU3ALUN MPOrPaMMBbI ITIAHUPYETCS
UCIOJIb30BAHUE PA3NUYHBIX (HOPM, CPEACTB M METOJIOB OOpa30BaTEeNbHOW JesATeNbHOCTH. B
YaCTHOCTH, IJIAHUPYETCSI MCIIOJIb30BAaHUE HE TOJBKO WHAMBHIYAIBHOH, HO TaKKe TPYIIOBOM
paboThl, B T. 4. pabOTHI B MaJIBIX Tpymmax. Vcroiap30BaHne CATOB AUCTAHIIMOHHOHN TTOTOTOBKH
OyzeT crocoOCcTBOBATH JIydllIeMY YCBOCHHUIO MaTepHaia B CBSI3U C JOCTYIHOCThIO MaTEpPUAIOB He
TOJIKO HENOCPEJICTBEHHO Ha 3aHATHUSAX, HO TAKXKe W B JOMAIIHUX YCIOBHUSX JUIsI 0OECTICUCHUS
BO3MOKHOCTH  peallM3allii  HMHIUBHIyalbHbIX ocoOeHHocTell  neteil.  Mcmonb3oBanue
PEUTHHTOBOW CHCTEMBI OLIEHUBAHMSI TPAJAULIMOHHO CIIOCOOCTBYET Oojiee riIy0OKOil MOTHBAIMU K
yueHHIo. Bunel 3aHATHI TI0 TporpamMMe MpeaycMaTpUBAIOT JIEKIIWH, PAKTHYECKUE 3aHATHS Ha
OHJalH miatdopme, jgabopaTopHble pabOThl C HCHOJIB30BAHHWEM OHJIAMH-Cpea pa3padOTKH,
WTOTOBBIC WHAWBHyaTbHBIE TPOEKTHBIE paOOTHI TI0 pa3/esiaM Kypca.

IIpumepHass pabouast mporpamma JIaéT MNpeACTaBIE€HUE O IensiX, oOuiel cTpaTeruu
OoOy4eHHs, BOCHHTAaHUS W PAa3BUTUS OOYYAIOUIMXCS CpPEACTBAMH JJIEKTUBHOTO Kypca
«IIpakTnueckass wHpOpPMATHKa»; yCTaHABIMBaeT 00sA3aTelbHOE MPEIMETHOE COepIKaHue,
MpelycMaTpuBaeT €ro CTPYKTypUpPOBaHME IO pa3feliaM M TeMaM MOJYJs, ONpelesier
pacripesielieHue ero mo kjaccaM (rojaMm M3ydeHus); Aa€T MpUMEpHOe paclpeaeieHne y4eOHbIX
4acoB 10 TEMaTUYEeCKUM  pa3feliaM MOAyJds U  peKoMeHAyeMyio  (IIPUMEpHYIO)
MOCTIeIOBATENbHOCTh UX U3YYCHHS C YUYETOM MEXKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKH y4eOHOI0 MpolLiecca, BO3PACTHBIX 0COOEHHOCTEH 00y4aromuXxcsl.

IIpumepnast paboudass mporpaMma 3JIE€KTUBHOTO Kypca «lIpaktuueckas HHpOpMAaTHKa»
orpeJieNiieT KOJUYECTBEHHbIE W KadeCTBEHHBIE XapaKTEPUCTUKU y4eOHOro MaTepuana s
KaX/10T0 rojia U3y4eHusl.

OO0mas xapakTepuCTHKA 3JIeKTUBHOI0 Kypca «IIpakTnyeckas nndopmarnka

IIporpamma Kypca COOTBETCTBYET HAIIPABICHUSIM PAa3BUTHUsL OTpaciud MH()OPMAIMOHHBIX
TEXHOJIOTHH, oTpakéHHBIX B Pacniopspkenun IlpaBurensctBa PO ot 1 HostOps 2013 r. Ne 2026-p



«Ctpaterust pa3BUTHsI OTpaciau MH(GOPMAIMOHHBIX TexHojorui B Poccuiickoit denepanuu Ha
2014-2020 roxs! u Ha nepcrekTuBy 10 2025 roga». B mokymeHTe cKka3aHo, YTO «KOHKYPEHTHBIM
npeumMyIiecTBoM Poccuu B yka3aHHOM CerMeHTe CTaHeT pa3padoTKa MPOrpaMMHOro o0ecredeHus
BBICOKOH CJIOHOCTH, TJI€ MOXET UCII0JIb30BaThCsl MHKEHEPHBIM U aIrOPUTMUYECKUI TTOTEHIIUAI
poccuiickux cnernuanucToB. [lanbHeliee pa3BUTHE OOJBUIMHCTBA CETMEHTOB OTpPACiu TpeOyeT
pereHust mpoOJIeMbl HEXBATKH KBAJTU(HUIIMPOBAHHBIX KaJIPOBY», MO3TOMY MOATOTOBKA OYAyIIUX
KaJI[poB JUIsl OTpacid MH(POPMAIMOHHBIX TEXHOJOTHM YK€ Ha JTame CpeaHero oOpazoBaHUs
ABIISICTCS AKTyaJIbHON M BOCTPEOOBaHHOM.

[Tporpamma Kypca onmupaeTcst TakKe Ha Pe3ysbTaThl (PyHAaMEHTAILHOTO MUCCIEIOBAHUS
MEePCIIEKTUBHBIX OTpacieil u mpodeccuit Ha Oymkaiime NATHAIIATh — ABAANATH JeT «Dopcaidt
KOMIIETEHIINI», HAIIEIINX OTPaKCHUE B
«ATtnace HOBBIX mpodeccuity. B uccnenopanun npuauManu yyactue 6oiee 4000 poccuiickux u
MEXIYHAPOAHBIX IKCIIEPTOB, UCCIIETOBAHNE OXBATHIIO 25 CEKTOPOB POCCUMCKOMN 3KOHOMHUKHU. 110
UTOTaM MCCIIeIOBAHMUS TOSBUIICS CaMbIii MacIITaA0OHBIN B MUpE MEepeUYeHb «Ipodeccuii Oymymero»
— okoisio 190 mpodeccuii, KOTOpbIE ¢ BRICOKOW BEPOSTHOCTHIO CTAaHYT BOCTPEOOBAHHBIMHU HIIH
BO3HUKHYT B Onmxaiimee aecsrunete. B «ATmace HOBBIX mpodeccuit» K

BOCTpeOOBAaHHBIM B ONMKaiiiieM Oy 1ylieM HaBbIKaM OTHECEHBI TAKUE KaK CHCTEMHOE MBIILIICHUE,
yIpaBjieHUE MPOEKTaAMH, IPOTPAMMUPOBAHUE, UCKYCCTBEHHBIA MHTEIUICKT.

[IporpaMma Kypca COOTBETCTBYET COBPEMEHHBIM JOCTHKEHUSIM B chepe HAyKH O JaHHbIX,
MammHHOM oOyueHuu. PaccmarpuBaembie B Kypce METOABI OOpPaOOTKH JIaHHBIX MIHPOKO
MIPUMEHSIFOTCS B Pa3IMYHBIX 00JACTAX, TJe TpedyeTcs aHalu3 U 00paboTka OONBIIUX 00BEMOB
nHpopmanmy. OHU UCTIONB3YIOTCS B OM3HECE Ui aHaJM3a PHIHKA, TIPOTHO3MPOBAHUS CIIPOCa U
ONTHMHU3AIMM TPOU3BOJCTBA. B Hayke OHUM TIOMOTalOT HCCIENOBATENIIM aHaJIU3UPOBAThH
SKCIICPUMEHTAJIbHBIC JIaHHBIE M HAaXOAWTh HOBBIE 3aKOHOMEPHOCTH. B MemauinuHe oOHHU
WCIOJIb3YIOTCS JJIsl AUATHOCTUKHU M MIPOTHO3UPOBAHUS 3a00JICBaHUM.

Metoasl 00pabOTKM JAHHBIX SIBISIOTCA COBPEMEHHBIM HHCTPYMEHTOM Ui aHalu3a U
WHTEpIpETANK JaHHbIX. Vcrnonbp3oBaHue MeTo0B 00pabOTKU TaHHBIX MO3BOJSET 3G (HEKTUBHO
oOpa0aTeiBaTh M aHaJIM3UPOBaTh OOJbIIME O0BEMBI WH(OPMALMK, YTO TOMOTAET BBISIBUTH
3aKOHOMEPHOCTH M TPEHIbl, a TaKKe€ aBTOMATHU3UPOBAThb Pa3NUYHBIE MPOIECCHl, TaKUE Kak
COPTUPOBKA, (DUIIbTpAIs, arperaus 1 T. 1.

B yueOGHOM miaHe IIKOJBI 3JEKTUBHBIN Kypce «lIpakTuueckas uHpOpMATHKa» SBISETCS
4acThIO MIpeAMETHOM obsactu «Maremarnka u IHpopMaTtuka» W COJAEp)KAaTEeIbHO  CBSI3aH
C TpEeAMETHBIM  KypcoM
«Uudopmarukay pans crapmeid mkonabl. Kypc mpeamomaraeT JOMOJNHEHHE COACPKAHHS
IIKOJILHOTO 00pa3oBaHusi HA0OPOM KOMIIOHEHTOB (DYHKIIMOHAIbHOW IPaMOTHOCTH M OCBOEHHUE
CrocobOB WX  MHTErpalMd  MOCPEJACTBOM  MPOTPAaMMHUpPOBaHUS U paboOThl  C
MH()OKOMMYHHUKAIIMOHHBIMHA TEXHOJIOTHSIMHU.

ConepxaHue Kypca CTPOUTCS Ha TPEX KOMIOHEHTAaX (PYHKIMOHAIBHOM I'PaMOTHOCTH
(MaTemaTH4eckas TpaMOTHOCTb, €CTECTBEHHOHAyYHasi TPaMOTHOCTb, KPEaTUBHOE MBIIIJICHUE) U
¢dopmupoBaann MKT-koMIIETEHTHOCTH ydYalMXcsi € TPUMEHEHHEM HAaBBIKOB JIOTUKH H
IPOrpaMMUPOBAHUS U SBJSIETCS NPEEMCTBEHHBIM  COJEP)KAHUIO KYypCOB BHEYPOUHOM
nesTenbHOCTH «OCHOBBI JIOTHKU U QJITOPUTMHUKNY», «OCHOBBI IPOrpaMMUpPOBaHUA», «OCHOBBI
nporpammupoBanus Ha Python». B kypce OynyT paccMOoTpeHbI TpuMepsl TPOrpaMMHBIX peIlIeHHH
MPaKTUYECKUX 3a7ady OOpabOTKH JaHHBIX, KOTOpbIE BCTpEYAIOTCS B pAa3IMYHBIX cdepax
NEeSITeIbHOCTH U SIBJIAIOTCS aKTYaJIbHBIMU ISl CTApIIEKIACCHUKOB B Ipolecce OOydeHHs IMpH
BbeIOOpe sro0oro mpoduns oOydenus. Ocoboe BHUMaHWE OYyIET YIEIECHO TaKUM OBICTPO
pa3BUBAIOMIMMCS OOJIACTSIM, Kak aHajdu3 JaHHBIX W MAallMHHOEe oOydeHHue. Yualuecs
MO3HAKOMSITCSI C OCHOBaMHU MCKYCCTBEHHOTO MHTEIIEKTa M 00ydeHHeM HEHPOHHBIX ceTeil. MecTo
aJIeKTUBHOTO Kypca «IIpakTrueckas nHpopMaTHKa» B yueOHOM ILIaHe

[IporpamMma kypca paccuutana Ha ydeHukoB 10—11 kmaccoB o00meoOpa3zoBaTeIbHBIX
IIKOJI, IPOSIBJISIOUINX HHTEPEC K MPOrpaMMUPOBAHUIO U aHAIU3Y JAHHBIX.



OO6miee KOMMYECTBO Y4YEOHBIX YaCOB, 3aIUIAHMPOBAHHBIX HA BECh IMEPHOJ OOydYCHHS,
HEOOXOAMMBIX Ul OCBOCHUS IPOrpaMMBbl, cocTaBisieT 68 yacos, o 34 yaca B 10 u 11 kmaccax
COOTBETCTBEHHO.

Cpok 0CBOEHUS IPOTPAMMBI, HEOOXOAMMBIH TS 00ECTIEYSHUSI BO3MOXXHOCTHU TOCTHIKEHUS
IUTAHUPYEMBIX PE3yJabTaTOB, 3asBICHHBIX B IMPOrpaMMe, COCTABISICT JBa YYEOHBIX roja Tpu
pPEKUME 3aHATHM 10 OJHOMY pa3y B HEACII0 W MPOAOJIKUTEIbHOCTH 3aHSATHUM, paBHOU 45
MUHYTaM.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA DJIEKTUBHOI'O KYPCA
«([TPAKTUYECKAS TH®OPMATHUKA»

JInyHOCTHBIE Pe3yJIbTAaThl 0CBOEHHS 3J1eKTHBHOI0 Kypca

B pesynbTare nzydenus snektuBHoOro kypea «lIpaktudeckas uHpopmatuka» i 10-11
KJ1accoB y oOyuyaromerocss OyayT c(hOpMHpPOBaHbl JMYHOCTHBIE PE3YJIbTaThl CIEIYHOIIUX
OCHOBHBIX HalpaBJIeHUI BOCIIUTATEIbHON JEATEIIbHOCTH.

I'pasicoanckoe socnumanue:
® coOmoaeHne HOpM HHPOPMAITMOHHOMN 0€30ITaCHOCTH;
® CoOJIIOJICHHE aBTOPCKOTO TIPaBa;

® TOTOBHOCTH IIPOTHBOCTOATH HACOJIOTHMHM 3KCTPEMHM3MA, HallMOHAJIM3MA, JUCKPHMHUHAIHMHU
10 COLMAJIbHBIM, HATMOHAJIbHBIM IIPU3HAKAM B BUPTYAJIbHOM IIPOCTPAHCTBE.

Hampuomuqecme eocnumaxue.

® [ICHHOCTHOE OTHOILIEHHME K HOCTMKeHUsIM Poccuu B HAyKE, TCXHOJIOTHUAX, ITOHUMAHUC
3HAa4YCHUA OTCUYCCTBCHHBIX TCXHOJOIMYCCKUX peI_I_ICHI/Iﬁ B )KM3HHU I_II/I(i)pOBOFO O6H.I€CTB3.;

® chOpPMHPOBAHHOCTh NPEANOYTUTEIILHOTO OTHOILEHHS K MPOrpaMMHOMY OOECHeueHHIO,
BKIIIOUEHHOMY B PeecTp poccuiickoro mporpaMMHOro ooecredeHusl.

ﬂyxoeHo-HpaecmeeHHoe eocnumanue.

® CchOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAaHUS, O3TUYECKOrO TIOBEICHMS, BKIIOYas
nosezieHue B cetu MHTepHeT;

® CIIOCOOHOCTbH K OLCHKC CUTyalluu U NIPUHATUIO OCO3HAHHBIX peIJ.IeHHfI, OPHUCHTHPOBAHHBIX
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH.

Dememuueckoe socnumanue:

® DSCTETMYECKOE OTHOIIEHME K LHU(QPOBOMY MHPY, BKJIIOYas JCTETUKY HAay4dHOTO U
TEXHOJIOTHYECKOTO TBOPUYECTBA;

® CIoCOOHOCTh BOCIIPUHUMATh PA3JINYHBIC BUJIbI I_[I/I(I)pOBOFO TBOpUCCTBA, B TOM YHUCIIC
CO3daHHBIC C MTOMOIIBIO HCKYCCTBCHHOT'O MHTCIIJICKTA.

Dusuueckoe socnumanue:

® CchOpPMHPOBAHHOCTh OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0POBBIO, BKJIIOYAs
310pOBbecOepeKeHHE MPH paboTe C KOMITBIOTEPHON TEXHUKOM.

Tpyooeoe socnumanue:

® TOTOBHOCTH K aKTHUBHOM JACATCIIBHOCTH TEXHOJIOTHYECKOM HaITpaBJICHHOCTH, CIIOCOOHOCTH
HHUIUHUPOBATH, IINIAHUPOBATH U CAMOCTOSATCIIbHO BBIIIOJIHATE ACATCIBbHOCTD, CBA3aHHYIO C
I/IH(bOpMaI_[I/IOHHBIMI/I TECXHOJIOTHUAMMU,



® yHTepec K  cdepaM  mpoecCHOHANBHOW  JESATEIbHOCTH,  CBS3aHHBIM  C
IpPOrpaMMHUPOBAHUEM, HAyKOW O JaHHBIX, MAIIMHHBIM OOy4YeHHEM U JPyTUMH
HAIpaBJICHUSAMH OTPAaciId HH()OPMAIMOHHBIX TEXHOJIOTHIA;

® [IOHMMaHHE pa3HOoOOpa3usl HaIpaBICHUNW B OTpaciu MH(GOPMALMOHHBIX TEXHOJOTUH U
YMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymiel  mpodeccun U peanusaluu
COOCTBEHHBIX )KM3HCHHBIX IIJIAHOB;

® TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHMIO U CaMOOOPa30BaHHUIO HA MPOTSHKEHUHM BCEH
KU3HH.

Jkonoeuueckoe socnumanie.

® 0CO3HaHME II00ATBFHOIO XapaKTepa HKOJOTHUECKUX MPoOIeM U IyTel UX PelIeHHs, B TOM
qucie ¢ y4€TOM BO3MOXKHOCTEH MH()OPMAIIMOHHO- KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

UeHHOCWIb HAY4YHO20 NO3HAHUA.

® c(hopMHpPOBAaHHOCTP MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs WH()OPMAITMOHHBIX TEXHOJIOTHHA, U(PPOBU3AMH COBPEMEHHOTO 00mIIecTBa, 3a
CU€T MOHUMAHHS POJM MHPOPMAIIMOHHBIX PECYpPCcOB, MH(DOPMALMOHHBIX MPOIECCOB U
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

® (OCO3HaHUE ILICHHOCTHU HaquOﬁ JACATCIBHOCTH, T'OTOBHOCTH K BCICHUIO HpOCKTHOﬁ n
HCCHCHOB&TCHLCKOP'I ACATCIIbHOCTH MHAUBUAYAJIBHO U B I'PYIIIIC.

B mpouecce NOCTHKEHMSI JIUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS SJIEKTMBHOIO Kypca
«IIpaktnueckas wunpopmatuka» a1 10-11 kmaccoB y o0O0ydaroluxcs COBEPLIEHCTBYETCS
SMOLIMOHANBHBIN UHTEJUIEKT, IPEIIoJIaratolinii ¢()OpMUPOBAHHOCTD:

® yMEHMs] NPUHUMATh OTBETCTBEHHOCTb 3a CBOE IOBEJAEHHE, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHMBALMM, BKIIOYAIOIIEW CTPEMJICHHE K JOCTHKECHHIO LIEJIM U YCIEXY,
MHULIMATUBHOCTb, YMEHUE ACHCTBOBATh, OTTAIIKUBASACH OT CBOMX BO3MOXKHOCTEH;

® COLMAJIBbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTpanBAaTb OTHOIICHUA C JPYT'UMU
JIIOJABbMU.

MetanpeaMeTHbie pe3yJibTaThl

B pesynbrare uzydenus snexktuBHoro kypca «lIpakruueckas wundopmaruka» mist 10-11
KJIACCOB y oOyuaromierocst OyayT copMupoBaHbl METANIPEAMETHBIE PE3YJIbTAaThl, OTPAKEHHBIE B
YHUBEPCAJIbHBIX Y4EOHBIX JEHCTBHSIX, @ MIMEHHO — IO3HABaTEJIbHbIE YHUBEPCAIbHbIE yueOHbIE
NEeWCTBUS, KOMMYHHKATHBHBIE  YHUBEpCAIbHbIE  y4eOHBIE  JICHCTBUS,  PETYJISTHBHBIC
YHUBEpCaJbHbIE YUeOHbIC €HCTBUS, COBMECTHAs AEATEIbHOCTb.

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

baszoevie nocuueckue deticmeus:
® BCECTOPOHHE PacCMaTPUBATh CAMOCTOATENIBHO C(HOPMYIHUPOBAHHYIO IIPOOIIEMY;
® BHIOMpATH OCHOBAHUS JJISl CPAaBHEHUS, Kilaccu(UKaUU 1 0000IIeHNUS;

® OnpeacisTh HEIH OCATCIbHOCTH, (bOpMy'J'II/IpOBaTB 3aga4uu JJId JOCTHXKCHUA ueneﬁ,
BBIJICIIATE KPUTCPUN OLCHUBAHUSA ITOJTYUCHHBIX PE3YIbTATOB,

®  BBLISIBJIATH 3aKOHOMEPHOCTH M IIPOTHUBOPECYMS B OoJbIINX 00BEMAX JaHHBIX

° pa3pa6aTBIBaTB IIJIaH pCHICHUS Hp06J'IeMBI C y‘-IéTOM aHaJIn3a JaHHBIX;



BHOCHUTBb KOPPEKTUBHI B IIPOLIECC aHAIIN3A JAaHHBIX, OLIEHUBATH COOTBETCTBUE
pe3yJIbTaTOB LEIISIM;

Pa3BUBATb KPCATUBHOC MBIINUJIICHHUEC IIPU PCIICHHUU MPAKTUYCCKUX 3adad U3 peaHLHOﬁ
KHU3HU.

Baszosvie uccneoosamenvcrue oeticmeust:

BJIAACTH HaBBIKaMH yqe6HO-HCCHeHOBaT€HBCKOﬁ u HpOCKTHOfI ACATCIIBHOCTH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOUCKY MCTOAOB PCIICHHUA
IMPAKTUYCCKUX 3aJa4 aHaJIn3a JaHHBIX 1 MAallIMHHOI'O O6y‘IeHI/IH;

CII0COOCTBOBATH (bOpMI/IpOBaHI/IIO HAayY4YHOI'O TUIIa MBIIIJICHHS, BJIIAJCHUC TepMI/IHOJIOFHeﬁ
B o00nactu HayKM O JAaHHBIX W MAIIMHHOI'O 06yqu1/1;1, KIIFOUCBBIMH IIOHATUAMU U
METOJaMU,

BBIABJIATD IPUYUMHHO-CICACTBCHHBIC CBA3H IIPHU aHAJIN3C 0OIBIINX JaHHBIX, BBIIBUT'aTh U
IMPOBEPATH TUIIOTE3bI,

AHAJIM3UPOBATH IOJYUCHHBIC B XOAC PCIICHHA IMPAKTUUYCCKHX 3aJad aHajin3a AaHHBIX
pe3yiibTaTbl, KPUTHUYCCKU OLCHUBATH HUX HOCTOBCPHOCTH, q)OpMI/IpOBaTB IIPOrHO3 Ha
OCHOBC aHAJIM3a INOJTYUYCHHBIX JaHHBIX;

WHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00IacTeH;
BBIJIBUTATh HOBBIC WJICH, TPEJIaraTh OPUTHHAIBHBIC TIOIXObI H PEIICHUSI.
Paboma c ungpopmayueii:

BJIAACTb HABBIKAMU IMOJIYUCHU I/IH(I)OpMaI_[I/II/I M3 OTKPLITBIX HCTOYHHUKOB, CAMOCTOATCIILHO
OCYHICCTBJIATD IOUCK, aHAJIN3, CUCTEMATU3AlIUI0 U UHTCPIIPCTALIUTO I/IH(bOpMaI_II/II/I;

OLICHMBATh JOCTOBEPHOCTh IOJyY€HHOW MH(pOpMaluu, €€ COOTBETCTBHE IPABOBHIM U
MOPAJIBHO-ITUYECKUM HOpMaMm;

UCIIOJIb30BaTh CpeACTBa HH(GOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTMH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/1a4 C COOJII0ICHUEM
TpeOOBaHUN TEXHUKU OE€30MaCHOCTH, TUTHEHBI, PEeCcypcocOepe’keHusi, MPaBOBBIX MU
THUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

BJIAACTH ITpaBUJIaMU HH(I)OpMaHHOHHOﬁ 0C30IMaCHOCTH JTUYHOCTH.
KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIIbHBIC y‘leﬁl—[l)le JeicTBUs

Obwenue:

OCYIICCTBJIATH KOMMYHHKaIIUN npu pa60Te HaJg KOJIJICKTUBHBIMH
IMPOCKTaMU;

YMETb apryMCHTHPOBAHHO BECTHU JHUAJIOT,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSL.

Cosmecmuas 0essmenbHoCms.

YMETb CPaBHUBATh KOMAaHIHYIO U UHAWBUAYAJIbHYIO pa60Ty Hal IMPOCKTAMHU, HAXOAUTh
NpeuMynieCTBa U HEJOCTATKU

pa3pabaThiBaTh KPUTEPHUH OILIEHKH MPOEKTAa W OICHUBATh KaueCTBO CBOETO BKJIAJa U
Ka)KJIOTO YYaCTHUKA KOMaH/IbI B OOIINI pe3yIbTaT;



® yMETh OLIEHUBATh HOBU3HY, OPUTMHAIBHOCTh U IPAKTUYECKYIO 3HAYMMOCTb IIPU
PacCMOTPEHUU UJEN U1l HOBBIX ITPOEKTOB;

® TIPOABIIATH HABBIKU KPEATHUBHOI'O MBIJIICHU S, OBITE WHHUIIMAaTHBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe yueOHble aeiicrBus Cavoopeanusayus:

® CAMOCTOSTCIBHO BBIIBJIATH HpO6J’ICMBI, CTaBHUTb n (bOpMy.]'IHpOBaTB
MPAKTUYCCKHUC 3a/la4 B 00J1acTH aHaau3a JaHHBIX

® COCTaBJIATh U CBOCBPEMEHHO KOPPEKTHPOBATH IJIAH PEIIECHUS MPOOIEMBI C yU4ETOM
HUMEIOLIUXCA PECYPCOB;

® pacImuUpATh PaMKH Y4eOHOTO Kypca Ha OCHOBE JIMUHBIX MPEIMOYTCHU;

® yMeTh apryMEHTHpPOBaTh ClIEJIaHHbINA BBIOOp, OpaTh OTBETCTBEHHOCTH 3a
npegaraéMoe perieHue;

®  OICHUBATh IPUOOPETEHHDIH OIIBIT;

® CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IMUPOKOW SPYAUIMHA B PasHBIX
00JIaCTAX 3HAHUIA.

Camokonmponyw:

® BHOCHUTH KOppCKTI/IBBI B NCATCIIBHOCTD HpI/I BO3HUKHOBCHUHN
HEOOXOAUMOCTH;

® OICHHMBATH PE3YyJIbTaThl HA COOTBCTCTBHUE ITOCTABJICHHBIM LICTISIM,
® JICIIOJIb30BAaTh HpI/IéMLI pe(i)J'ICKCI/II/I AJI1 OLICHKU CUTYyaluu, BLI60pa BCPHOI'O pCIICHMA,

® OICHHMBATHL PHCKHM M CBOCBPEMCHHO KOPPEKTHPOBATH ACATCIBHOCTH IJIsI CHUKCHMA
BO3MOJXXHBIX PUCKOB;

®  YYUTHIBATh APIYMEHTHI IPYTUX MIPU AaHAIU3E PE3YyJIbTAaTOB IEATEIBHOCTH.

Ipunsmus cebs u Opyeux:

® [pUHMMAaTb MOTHBBI U apryMeHThl  JpYIuX IIpH aHAIN3E€  pe3yJIbTaTOB
JEATEIIHOCTH,

® pasBUBATH CITOCOOHOCTH IOHUMATh MUP C MO3HUIUU APYTOT'O UCIIOBCKA.

COAEPKAHHUE JJIEKTUBHOI'O KYPCA «(ITPAKTUYECKASA HH®OPMATUKA»

OnextuBHbI Kypc «lIpakTudeckas HHPOpMATHKa» HMEET MOIYJIbHYIO CTPYKTYpY.
Kaxip1if MoTynb Ipe/inoiaraeT nojxyroioBoe 00y4yeHre U COCTOUT U3 TEMAaTUYECKUX Pa3/IelioB.

10 KJIACC (34 uaca)

1. Monyns «O6paboTKa ¥ HHTEIUIEKTYaIbHBIN aHaiu3 JaHHbX» (17 4acoB)
2. Monyns «O6paboTka CMMBOIBEHON HHPOPMALIMH M YHCIEHHBIE METOBD» (17 Yacos)

11 KJIIACC (34 4aca)

1. Monaynb «MoaenupoBanue u ontTuMusanus» (17 yacon)



2. Monynb «cKyCCTBEHHBIH HHTEIIEKT U MAIMHHOE 00ydeHue» (17 yacoB)

Pa3znen «Pemenue 3aiay ontuMu3anuny» paccmarpupaercs B 11 kiacce, IOCKOJIBKY YacTh TEM
OCHOBaHa Ha MCHOJIb30BaHUU cpeabl Scilab, kotopas paccmarpuBaeTcs B pasuene
«MopenupoBanue» B 11 kiacce.

OnexkTuBHbIN Kypc «[IpakTndeckas HHPOPMATUKaAy OTPaXaeT U pacIIUpsET COAepKaHue
YeThIPEX TEMATHUECKHUX pa3/ieloB HH(POPMATHKH Ha YPOBHE CPEJHEr0 001Iero o0pa3oBaHus:

1. uudposas rpaMOTHOCTH;

2. TEOpeTHYECKUE OCHOBBI HH(OPMATHKH;

3. aJroOpUTMBI U IPOrPaMMHUPOBAHKE,

4. wH)OpPMAMOHHBIC TEXHOJIOTUH.

YuuTeiBasgs ~ OrpaHMYEHHOE  KOJMYECTBO  4YacoB  HMH(POPMATUKA B  OCHOBHOM
o0pa3oBaTeNpHON  mporpamMme  CTapuieil  IIKOJBI,  SJEKTUBHBIM  Kypc
«[IpakTrueckass WHPOpPMATHUKA» SBIACTCS MPAKTUKO-OPHEHTUPOBAHHBIM. Pacmmpenue
coJiep>kaHus Kypca HH()OPMATUKH MPOUCXOIUT B HAMPABICHUH MPAKTUYECKON JIEATEIHHOCTH
U OCBOCHMS JOIOJHUTEIbHBIX HMHCTPYMEHTOB JUISl aHajiu3a JaHHBIX, MOJCIMPOBAHUA U
ONTUMU3ALINH.

HpeIlMeTHble Pe3yJabTaThbl

® BJIAACHHUC MNPCACTABICHUAMH O POJIH I/IH(bOpMaI_II/II/I U CBS3aHHBIX C HEH IIpouecCcoB
B IMPHUPOAEC, TCXHUKC U 06H_ICCTB6; IIOHATHUAMU «I/IH(bOpMaI_[I/ISI»,

«H(MOPMAITIOHHBIN porecey, «cucTemay, «KOMITOHEHTBI CHCTEMBID»,
«CUCTEMHBIH s dexT?, «uH(pOpMaITOHHAS cucTeMay, «cucrtema
YIPaBJICHUSN», «TaHHBIC», «AHAJIN3 TAHHBIX», «BU3YaJIU3ALMs JaHHBIX),

® Hajluyue  NpeACTaBICHUN 0 cmnocobax cOopa JaHHBIX, B TOM YHUCIE
UGPOBBIMU YCTpOMCTBaMU 0€3 yyacTusi 4elI0BeKa;

® [IOHMMaHUE  OCHOBHBIX  MPHUHLMIOB  JMCKpETH3alUU pa3IU4yHBIX  BUJOB
uHbOpMalUY; YMEHHE OIpeNesaTh MH(POPMAIMOHHBIH 00bEM TEKCTOBBIX,

L4 rpa(bnqecxnx 1 3BYKOBBIX JAHHBIX IMPU 3aJaHHBIX IapaMeTpax AUCKPETU3AINU,

® yMEHHE NPUMEHATh OMOIMOTEKM W MOXYJIM fA3bIKa IporpaMmupoBaHus Python mis
pelIeHNs IPUKIAIHBIX 3a7ad aHAJIN3a JaHHBIX;

® yMEHME BBIICIATH CBA3M MEXAY KOMIIOHEHTAaMU CHCTEM, ONPEACIATh JUHAMHUYECKHE
OTHOIIEHUS BHYTPU CHCTEM, HHTEPIPETUPOBATH pPE3YyJbTaThl, IMOJydyaeMble B XOJ€
MO/JICJIMPOBAHUS peabHBIX 0OBEKTOB MIIM MIPOLIECCOB;

® yMEHHE YUTaTh U MIOHMMATh PA3HBIC THUIIbI HAIIATHOIO OTOOPaXKEHUS JaHHBIX (TpaduKH,
TMCTOTPAMMBI, SIIIUK C YCaMH U TIp.);

® yMEHHE MCII0JIb30BaTh JIEKTPOHHbIE TAOJINIBI Ul aHAJIN3A, MPEACTaBICHHS, 00pabOTKH
JaHHBIX (BKJIOYasi BBIUMCIEHHE CYMMBbl, CPEIHEr0 apu(pMeTHYEeCKOro, HauboIbIIEro 1
HAaUMEHBIIETO0 3HAYEHUH, pelIeHWe YpaBHEHHWH, QWIbTpallul, CYMMHUpPOBaHHS) H
BU3YyaJIM3aluy PE3yJIbTaTOB aHAIIN3a;

® YyMEHHE MHCIIOJIb30BaTh TaONU4HbIE (peNAlUOHHbIE) O0a3bl MaHHBIX, B YaCTHOCTH,
COCTaBJIATh 3aMPOCHI K 0a3aM JaHHBIX (B TOM YHCJIE 3aIIPOCHI C BEIUMCISIEMBIMU MOJISIMU),
BBINOJIHATE COPTHUPOBKY M TOUCK 3amuceil B 0a3ze JaHHBIX; HAIMOJIHATH pPa3pabOTaHHYIO
0a3y JaHHBIX;

® yYMEHHE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJIEIH JJI1 aHaln3a 00BEKTOB U
MpoIeccoB: (OPMYIUPOBATH 1€1h MOJCIMPOBAHUS, BBITIONHATh aHAIU3 PE3YJIbTATOB,
MOJIYYEHHBIX B XOJI€ MOJEIMPOBAHHUS; OLIEHUBATh aJIEKBATHOCTh MOJIEIIA MOJICIUPYEMOMY
00BEKTY WJIH MPOIIeCCy; MPEACTABIATh PE3YIbTaThl MOJICTUPOBAHUS B HATJISIAHOM BUJIE;



® yMeHHe paboTaTh ¢ OOJIBIINM KOJIMYECTBOM JIaHHBIX; BBITOJIHATh ArOPHUTMbI 00pabOTKH
TAHHBIX; WCIOJIB30BaTh MPOCTHIE METOMBI OIICHKH MapaMeTPOB MOAEJIEH; MPEACTaBIIsATh
Pe3yNbTaThl MOJEIMPOBAHUS B HAIJIAJHOM BHE; IOJIb30BATHCS PA3IUYHBIMU (HOPMaMH
MPEJCTAaBICHNUS YUCIOBBIX IaHHBIX (Ta0IUIIaMH, AMarpaMMaMu, rpadukaMu); IPUHAMATh
B3BCHICHHBIC PCIICHHA Ha OCHOBC aHaJIn3a JaHHbIX

® [IOHMMAaHHWE BO3MOXKHOCTEH M OIPaHUYCHHUN TEXHOJIOIMM aHalIW3a JAHHBIX B Pa3jMYHBIX
00JIacTAX; HaJTUYME TPEICTABICHUNH 00 MCIOIB30BAaHUN MH(POPMAIIMOHHBIX TEXHOJIOTHI
aHanu3a 0a3 JaHHBIX U MPUHATHS PEIICHUH B Pa3IMYHBIX MPOGeCcCHOHATBHBIX chepax.

10 kaace

Conep:xkanue moayJasi «O0padoTKa U HHTE/UIEKTYAJbHBIH aHAIHU3 TaHHBIX» (17 YacoB)

B conepxxanuun yueOHoro  monynst  «OOpaboTka W MHTEIUICKTYaJIbHBIN
aHaJIM3 JAHHBIX» BBIICISIOTCS ABa TEMAaTHYECKUX pa3Jiena.
Paznen 1. «O6paboTka MacCUBOB JJAaHHBIX B 3JIEKTPOHHBIX Tabnunax (I7T)» oxBaTsiBaeT
BOIIPOCHI, CBSI3aHHBIC C  JIOTHYECKHMH, MaTeMaTUIECKUMHU "

craructuyeckumu ¢yakusmu B DT; ucnonb3oBanue DT 11 pereHus NpUKIAIHBIX 3a7a4d Ha
00paboTKy OONBIINX MACCUBOB JIaHHBIX.

Pazgen 2. «MHTenmneKkTyanpHbIi aHAM3 JAHHBIX» 3HAKOMHUT C TEXHOJOTHSMHU cOopa U
00paboTKK OONBIINX O0BEMOB JTAaHHBIX, KOTOPhIE MOTYT OBITh MCHOJB30BAHBI JJISl YIYYILIEHUS
Pa3IMYHBIX MPOIECCOB, MPUHATUS ONTUMAIBHBIX PEIICHUH, MMOCTPOSHHUS MPOTHO30B HA OCHOBE
aHaiau3a JaHHBIX.

Pazjnen 1. «O6padoTka MacCMBOB JaHHBIX B 3JIEKTPOHHBIX TA0IHIIaX», 9 YacoB

[IporpammHOe obecriedeHne KOMIbIOTEpOB. Buasl mporpamMmHoro oecrnedeHus U HX
HazHaueHue. IIpompuerapHoe u cBoOoaHOEe mporpamMmHoe obecnedenue. IIporpammuoe
obecrieuenue mna pabotel ¢ OT. YcranoBka cBobogHoro oducHoro makera LibreOffice ¢
ounmansHoro caira. Pegakrop snextpoHHbx Tabmui LibreOffice Calc. Mactep (yHkImii.
Jlornyeckue, MareMaTudeckue M cTaTucThueckue (yHkmwu. Mcmonp3oBaHHe aOCOMIOTHBIX H
OTHOCUTEJIbHBIX CCBhUIOK. JlMama3oH 3HaueHuil. J{manason ycpeanenus. O6paboTka OONbIINX
MacCHBOB JaHHBIX C MOMOINBI0 (DYHKIMI OIpeeNeHrsl CPEIHEro 3HAa4YeHUs, CYMMHUPOBAHHUS,
1oJicuéTa KOJIMYECTBA 3HAUEHUH B CIy4ae OTCYTCTBUS JIOTIOJIHUTENBHOTO KPUTEPHS], @ TAKXKE MPH
HAIMYAH OJTHOTO WJIM HECKOJBKUX KpUTEpUEB. BhIuncIeHne MakCHMaIbHOTO M MHHUMAIIHOTO
3HaYeHUH U3 JMana3oHa TMpH OTCYTCTBUM  JIONIOJHHUTEIBHBIX KpPUTEPUEB, a TaKxke
YIIOBJICTBOPSIIONIMX OJHOMY WM HECKOJIBKAM KPHUTEPHSIM U3 OJHOTO WM HECKOJBKUX
JIMara3oHOoB.

[Tonarue maccuBa qaHHbIX B OT. OgHOMEpHBIE M JByMEpHbIE MAaCCUBBI. TUIIBI JAHHBIX MAaCCHUBA.
Pesynbrar paboTel popMyIiel MaccuBa. Y HUBEPCAIBHBIN CITOCOO COPTUPOBKH C TIOMOIIIBIO
(GyHKIMH ¥ UCIIOTIB30BaHUs MaccuBOB. [10371eMEHTHOE ClI0’KEeHUE, BEBIYUUTAHNE, YMHOXKEHUE U
TIeTICHHE DIIEMEHTOB JIBYX MacCHBOB Ha IPUMEPE PEIICHUS PUKIAIHBIX 3a1a9. CpaBHUATEIbHBINA
aHaJIM3 METO/IOB PEIIEeHUS 3a/1a4 C IIOMOIIbI0 OOBIYHBIX (hopMy JITst pabOTHI ¢ AUATIA30HOM
STYEEK U C TIOMOIIBI0 POPMYIT MacCHBOB NaHHBIX. D(H(HEKTUBHOCTD PEIICHUS TPUKIIATHBIX 3a/1a9
C MOMOIIBIO (POPMYJT MACCHBOB JIaHHBIX.

Busyanuszanus nannsix. J[narpamMa kak rpagudeckoe oToOpakeHHe CMBICIa JaHHBIX. BbIOop
THUMNA JMarpaMMbl B 3aBUCHMOCTH OT €M BHM3YyaIM3allMU. DTambl BU3yalIU3allUd JIaHHBIX.
Onpenenenue 1enu MOCTPOeHUs auarpammbl. OOpaboTka JaHHBIX C MOMOIIbIO (YHKIMHM IS
JOCTIDKEHUS] 1eNM Bu3yanu3anuu jaaHHbIX. [loctpoenme amarpamm B LibreOffice Calc ¢
noMoipio  Mactepa. Knaccudukaums aumarpamm B LibreOffice Calc. CnapkiaifHbl.
Hcnonp3oBanne BU3yanu3aluy IS aHaiW3a OoJbIUX OOBEMOB NaHHBIX. HeoOxomammocTh
IpeIBapUTENIbHON 00pabOTKM OONBIIMX MACcCHBOB JaHHBIX. UYteHue auarpamm. PemieHue



MPUKIIAIHBIX 33/1a4 aHAIN3a JaHHBIX C UCIIOJIh30BAaHUEM BH3YyAIN3aIINH.

O0padoTka nannbIX B ¢aiinax CSV. Mudopmamus u nanaele. MHIMBUAYalbHBIA MPOEKT,
MOJICIMPOBAaHUE dKCIIepUMeHTa. Pa3paboTka MCXOAHBIX JAaHHBIX JUISI MOJEIH HCCIEAYEMOTO
nporecca win sineHus. ['eHeparopsl cinydaiiabix uucen B LibreOffice  Calc.  [Monyuenus
[ENBIX CIIy4allHBIX YHCET B OINPEICIEHHOM

auarnazoHe. MozgenupoBaHue HaOOPOB JAHHBIX, KOTOPbIE SIBISIOTCS APOOHBIMU YHCIAMHU B
muanazoHe ot 0 mo 1. MoaenupoBaHue pe3ylbTaTOB ISl PEIICHUS MPHUKIAAHBIX 3a7a4
aHanu3a JaHHbIX. OTKpeIThie naHHbIE. [lonck mHbopmanuu. McTOYHUKY U TpUMEpPDI
OTKPBITHIX TaHHBIX. @opMaT OTKpHITHIX JaHHBIX CSV. Unpopmanmonusie mnporecchl. CKOPOCTbh
nepenayd JaHHBIX 10 KaHaly cBsi3u. XpaHeHue HHGOpMAaIHH, 00bEM  maMSTH.
O6paboTtka unpopmarmu. [Ipeacrapnenue nanueix B dopmare CSV.

Coxpanenune nanabix DT B ¢opmare CSV. Bunel pazaenureneii 3naueHuii. Criocoosl
oTKpbITHS (aitnoB popmata CSV. JlocToMHCTBA M HEMOCTATKH (DAIIIOB, MPEICTABICHHBIX B
dbopmare CSV. Koppeasiumonnblii anaiau3. Koppensaius kak Mepa B3auUMOACHCTBHUS ABYX
u O6osee MpoLIECCOB. HopmanuzoBanHusie nanaple. KoappuuueHt  koppensuuu.
3HaueHus K0d(pPUIMEHTa KOPPENALUHA TPU PA3TUYHON CTEHNEHH 3aBUCHUMOCTH HCCIEIYEeMBIX

nannblx. [xama Yemmoka. Mcnonp3oBaHME — CTATHCTHYECKOH ()YHKITHH
KOPPEJI B anekTpoHHBIX TabmuIax AJis BbIUMCICHUS KOd(h( UIIMEHTa KOPPETISIUU MIPU
aHanu3e AaHHbIX. ['paduk paccesHus. OnpenencHue nNpsaMol U 0OpPaTHON 3aBUCUMOCTEM

1o 3HAYEHUIO kodduireHTa Koppesiiyu. KauecTBeHHBIH

aHanmm3 ko3 ummenTa Koppemsiuu o mkane Yenmnoka. Mcnons3oBanue
KOPPEJIALIMOHHONW MaTPUIbl 1Sl aHAIN3a JaHHBIX.
BoccranoBienne  3aBucumocrteil.  Cratuctuueckue — MeToAbl  OOpaOOTKM  JIaHHBIX.
BoccraHoBneHne aHamMTUYECKOW 3aBUCHUMOCTU IO OTAENIbHBIM 3HaueHUAM. MHTepnonsuus u
CriaxuBaHue. MeToj HauMEHbIIMX KBaapaToB. VHTepnossunOHHBIE MHOTOWIEHBI. JInHUsA
tperna. Koabduuuent nerepmunanuu. basel nannbix B IT. Mcnonb3oBanne DT kak 0asbl
nauubix. Cosmanue Bl B OT: crpykrypa tabmuibl, 3amucu, umsi BJl. CrocoObl 3amoyiHeHUs
JAHHBIX Yepe3 HEMOCPEJCTBEHHOE BHECEHUE 3alMCeil B CTPOKM M C MCIOJIb30BaHUEM (OPMBI.
PenaktupoBanue nanubix. @unbtpanus qaHHbix. Coptupoka 3anuceid. [louck v 3aMeHa JaHHBIX.
@ynxkius BITP — nouck snemMeHToB B Tabnule WK AUana3zoHe mo crpokaM. CBOJIHbIE TaOIHIIbI
KaK MHCTPYMEHT aHajiu3a AaHHbIX. [IpemmyniecTBa cBOJHBIX TAaOJIUI MPU padboTe ¢ OOIBIIUMU
00bEMaMU JTaHHBIX. AJITOPUTM CO3JIaHUS CBOJHOM TaOIHIIBI.

Paznen 2. « MHTe/UIEKTYAJIBLHBII aHATU3 JAHHBIX», 8 YacoB

Jannble. Hayka o JgaHHBIX: OCHOBHBIE NOHSTHUS U ompeneneHus. BocrpeboBanHocTh Data
Science. Llenb 1 OCHOBHBIE dTambl aHATU3a JaHHBIX. [IpuMeps! pemaeMbix 3aaa4d. MTHCTpyMeHTHI
aHayin3a AaHHbIX. OCHOBHBIE OIpeseNeHusl B 001acTh HayKHU O JaHHBIX. MallMHOYMTaeMble U
yenoBeKkounTaeMbie ¢opMaThl AaHHBIX. Chipble naHHble. Habop maHHBIX. VICTOYHHMKHM JaHHBIX.
Haubonee uacto BcTpewaromuecs OUIMOKHM B CHIPbIX JI@HHBIX W HEKOTOpBIE CIIOCOOBI MX
ycTpaHeHus. MeTo ikl 00pabOTKH CTPOKOBBIX JaHHBIX B SI3bIKE MporpammupoBanus Python.
[Tpoext Jupyter. OcHoBHOE Ha3HaueHHe npoekTa Jupyter. Cpena paspadborku Jupyter Notebook
st aHanu3a naHHbix. O630p cpensr Jupyter Notebook. O630p cpensr Jupyter Lab. Ycranoska
Jupyter ¢ momorsto MeHepKepa makeToB pip. Co3nanue HoBoro OmokHoTa. CoxpaHeHHE B
dopmare .ipynb. OcHoBHbIC

KOMIIOHEHTHI OKHa ONoKHOTa. KOmOBBIE M TEKCTOBBIE SUEHKH. PEXHMMBI pemakTHpOBaHUS W
BbInosieHus. TexcToBas pazmerka Markdown.

Bbuboanorexka niaa amaamsa gaHuelx Pandas. buOmmorexa i aHamm3a ga”HHBIX Pandas.
YcranoBka 6ubnanorexku Pandas u3 OmokHoTa. CTpykTypa AaHHBIX Series. Apudmernueckue
omnepaiu ¢ Series. JlocTynn K OTIENbHBIM dJieMeHTaM U cpe3bl B Series. CTpykTypa Series Kak
cioBapp B Python. CmocoObl co3manusi 00bekToB Series. JIBymepHbIe TaOMUYHBIC JTaHHBIC.



Crpykrypa nanubeix DataFrame. Urenne u 3anucsk ¢aiinos ¢popmara .CSV. Komanb mpocMoTpa
MEPBBIX WM MOCIEIHUX CTPOK CUUTAHHOTO (aiia.

[Tpumenenne ¢ynkuuii NumPy k snementam DataFrame. Ilonydyenue obmieit nnpopmanuu o
JTaHHBIX ¢ momoulbio info. Beibopka mo ycnoBuio B oObektax DataFrame. ArperupoBanue B
Pandas, ¢ynkuus agg. OcHoBHble craTtucTHueckue GyHkuuu. CBoOAHAs CTaTHCTHYECKas
uHpopmanus ¢ nomouibio pyakun describe(). OOpamienue kK HHAEKCaM ¢ momouibio loc u iloc.
Busyanu3zauus nanHbiX. Pasnuunbie Buael rpadukoB (THCTOrpamMma, JHMHEWHbIE Trpadukxw,
rpaduK paccestHus, KOHTYpHbIE rpaduku U T. 1.). OCOOEHHOCTH Pa3HbIX BHIOB Irpa)UKOB M UX
WCIIONb30BaHusl. Bu3yanuzamust 1aHHBIX ¢ moMolipio oubauotexkn Matplotlib. I{Bera u cTunm,
nerensa Ha rpadukax. OyHKIUH U1 TOCTpoeHHs rpadukoB ¢ momoisio Matplotlib.
Kareropuanbnbsie 1 unciaoBbie naHHbe. [lonck mpomynieHHbIX 3HaUYeHUH. Meroabl 00paboTku
MPOMYIIEHHBIX 3HaueHud. OuibTpanus AaHHbIX. MacmTaOupoBaHue JaHHBIX. Bribopka
CTPOK/CTOJIOIOB 110 33JaHHBIM KPUTEPHUSIM.

NupuBuayanbHblii npoekt. llpoBeieHue pa3BeqoOYHOro aHanu3a JaHHBIX C  IIOMOILBIO
oubmmorekn  Pandas. BrIsBIeHME  CTAaTUCTHYECKMX  XapaKTePUCTHK.  VIcmonb3oBaHHE
Bo3MokHOcTell Matplotlib  qns  Busyanuzauum  pesynbrata. OdopmieHue pe3yiabTaToB
MPOBEAEHHOTO aHAM3a M (POPMYITUPOBKA OCHOBHBIX BHIBOJIOB.

Conep:xanue moay.isi «O0padoTKa CHMBOJIbHOU HH(pOPMAIMH U YHUCIEHHbIE
MeToabD» (17 yacos)

B conepxanuu yae6HOro Moayist «O0paboTka CHMBOJILHOM MHGOPMAITUN U YHCIICHHBIE
METOBD» BBIJICIIAIOTCS IBa TEMATUYECKHUX pa3/enia.

Pazgen 3. «AnroputMbl 00paOOTKM CHUMBOJIBHOW HWH(OpPMAIMKW» BKJIOYACT B ceOs
paccMOTpeHHe Pa3IMYHBIX MMOAXOJ0B MPH PEHICHUH 337a4 aHajlh3a ¥ TeHEpalud TEKCTOBBIX H
YHCIIOBBIX JIAHHBIX, TIO3BOJIUT PACHIMPUTH MIOHUMAHHE BO3MOXKHOCTEH S3bIKa MPOTPaMMHUPOBAHUS
Python st 06paGoTKM CTPOKOBBIX TaHHBIX.

Pasznen 4. «YucineHHble METOABl» HampaBieH Ha TOIy4YeHHE OOyUYaIOIUMUCS
JOTIOTHUTEIBHOTO MPAKTHYECKOTO ONBITa B OOJIACTH HMCIOJIB30BAHUS YHCICHHBIX METOAOB MpPU
pEIlIeHNY PUKIIATHBIX 33/1a4, a TAK)KE HABBIKOB MPOBE/ICHUS U OMMCAHUS YKCIIEPUMEHTOB.

Pazgen 3. AnroputMsbl 06paboTKi CHMBOJILHOI HH(popManuu, 12 yacos

AJIropuTMBI 00pad0oTKH CTPOKOBBIX JaHHBIX. OCYIIIECTBICHNE aHATTN3a CTPOKOBBIX JaHHBIX U
MIPOBE/ICHUE 3aMEHBI TOBTOPSIONIUXCSI CHMBOJIOB.

Hcnonb3oBanue meroa replace. [lorck MakcuMallbHOM 1 MMHUMAaJIbHOW TOJICTPOKHM CUMBOJIOB B
CTPOKE TEKCTOBBIX JaHHBIX. [lOMCK MaKCHMMajIbHOTO KOJHMYECTBA YKa3aHHBIX CHMBOJIOB,
PAacIoNIOKEHHBIX B IOCIIEA0BATEILHOCTH APYT 3a Apyrom. OmnpeneneHue AIHHbI caMOM JJTMHHOM
MOJIIIETIOYKH CUMBOJIOB BO BCEM HaOOpe TEKCTOBBIX JaHHBIX. Vcronb30BaHHE TMHAMHYECKOTO
MOJIX0/1a B PELLICHUHU 3aJ]aua MOMCKa CHMBOJIOB MJIHM LIEIOYEK CHMBOJIOB T10 33/IaHHOMY YCIIOBHIO.
Konosas Tabnuma ASCIIL. Mcnonb3oBanue pynkumii char u ord sizpika nporpammupoBanus Python
Tt OOpalIeHust K KOHKPETHOMY CUMBOJIY paccMaTpuBaeMoro andasurta. [lonck MakcCHMaabHOTO

U MHHHUMAJIBHOTO KOJMYECTBAa HAYIIUX MOJIPSAI CHUMBOJIOB, TaKMX, B KOTOPHIX MCKIIIOYEHA
yKa3aHHasi MOJCTPOKa CUMBOJIOB. OCYIIECTBICHHE aHadM3a TEKCTOBHIX NAaHHBIX Ha HAIMYHE
HCKOMOM HOJCTPOKH C MCIIOJb30BaHMEM MeTOJa JBYX ykazateneil. [I[ppumeHenue merona IByX
yKazaTenedl Juisi TOWCKa TMOJCTPOKH, KOTOpas OTpaHW4YeHa YyKa3aHHBIMH CHMBOJIAMH.
Vcnonb3oBaHue CTPYKTYpbl JAaHHBIX MHOXECTBO JJsi PabOThl C TEKCTOBBIMH JIAHHBIMU.
CoprtupoBka MHOXkecTBa. Vcmonp3zoBanue (opMmynibl BKIIOUEHUH M HCKIIOYEHHM Ui JIBYX
MHOYECTB IIPU PELICHUH 33134 MoMcKa moaAcTpoku. HazHadeHue u ncnosiap3oBaHue MeToia count
MIPH aHAJTN3€ TEKCTOBBIX JaHHBIX. [[OCTpOEHNE YaCTOTHOTO CIIOBApSI.

I'enepanms cioB 3a7aHHOro0 ajgasura. Pemenne npakTMYeCKUX 3a/1a4, OCHOBAaHHBIX HA T€HEpallun
orpeeIEHHOr0 Habopa CUMBOJIOB. [ eHepanus BceX BO3MOXHBIX CJIOB U3 33JaHHOr0 Habopa OyKB.



Hcnonp30Banue nepedOpHOTO aNrOprUTMa IS PELISHU 33/1a41 TeHEepaluy cJIoB. BiokeHHbIE IUKIIBI.
Hcnonb3oBanue ¢yHkuuu product momayns intertools si3pika mporpamMmupoBanust Python mms
reHepalyy BCeX BO3MOKHBIX COYETaHMH yKa3aHHBIX CHMBOJIOB IIPU reHeparuu cioB. CpaBHEHNE
JIBYX CIIOCOOOB T€HEpalluy BCEX BO3MOXHBIX CIIOB U3 3a/laHHOTO Habopa OykB. ['enepanus cios,
OCHOBaHHasT Ha JIEKCHKOrpaduyeckoil mepecTaHOBKE OYKB B CJIOBaxX 3a/JaHHOM JUTHHBIL.
Hcnonp3oBanue GyHKIMs permutations Moyt intertools si3pika nporpammupoBanus Python amst
pelIeHus 3a7a4 renepanuy ciaoB. [[pakTiHueckoe ucronp30Banue MOy intertools mpu permennn
3aJ]a4 reHepaluy BO3MOXHBIX CJIOB ITPH HATMYUH WM OTCYTCTBHHM KOHKPETHOTO CUMBOJIA B CJIOBE.
Lesouyuciennpie AaHHble. CUNTHIBAaHUE JJAHHBIX U3 TEKCTOBOTO (haitna. opMupoBaHre MaccuBa
nenbix yucen. OO0paboTka 371eMEeHTOB MaccuBa. BbIOOpKa 3J€MEHTOB MacCHBa B COOTBETCTBHH C
3a7aHHBIM yCJIOBUEM. VICIONb30BaHKME CIOKHBIX YCIOBHH /ISl ONPEENICHNsI KPAaTHOCTH JIEMEHTOB
MaccuBa yKa3aHHBIM 3HaueHUsM. OrmpeneneHne MaKCUMAJIbHOTO W MHUHHMAIbHOTO Cpenu
OTOOpPAHHBIX YHCEIL.

YucnaoBbie aBTOMATHI. AHATN3 YUCIIOBBIX alropuTMoB. Mcnonb3oBanue QyHKIUH bin, int mist
NPEACTAaBICHNS YHCENI B CUCTEMax CUMCICHMS C Pa3HBIM OCHOBaHHEM. lcronmbp3oBaHue s3bIKa
nporpammupoBanus Python s pemenus 3amau Ha 00pabOTKy HATYPAILHBIX YHCEI YUCIOBBIMU
aBTOMAaTaMH.

Peryusipuble BbIpazkeHusi. 3HAKOMCTBO C PETYJISIPHBIMU BbIpakKeHUSAMU. VcTOpus BOSHUKHOBEHUS.
OO01111e NpUHLKIIBI UCIIOJIb30BAHUS PETYIISPHBIX BhIPAKEHUH.

PerynspHoe BrIpakeHHE Kak IAa0JIOH A7l TIOMCKA MOJCTPOK B TEKCTE MO 3a/IaHHOMY YCJIOBHIO.
Hcnonk30BaHne MOy e si3bika iporpammupoBanus Python. OcHoBbl cuaTakcuca. 111a0moHsl,
COOTBETCTBYIOIIME OJHOMY CHUMBOJY. YKa3zaHWe KojudecTBa noBTOpeHuil. IIpumepsr
WCIIOJIb30BAaHUS PETYJISPHBIX BBIPAKECHUM.

Monudukamus TEKCTOBBIX JaHHBIX C HUcIosib3oBaHueM PB. Oumncrka nansabeix. Pasnenenune qaHHBIX
Ha oTaenbHbie cTonOIbBl. [louck u 3ameHa ¢ momorieio PB. Hcnonb3oBanue ¢yHkimii Search,
fullmatch monyns re si3pika mporpammupoBanusi Python. Pemienue mpakTHuecKux 3aad aHaimu3a
TEKCTOBBIX JAHHBIX.

Hcnonb30BaHne peryaspHbIX BbIPAXKEHHH ISl IOMCKA U 3aMEHBI IaHHBIX C TIOMOIIBIO CPEJCTB
oucHoro nakera LibreOffice.

IMudposanue. Kpunrorpadpus. Kpunroananus. Kpunroananutuk. Hlugp. Kirou. Iludpposanue

u nemudponanue. [ugpsr nogcranosku. HIndp Lesaps, cxema mudposanus. VcnonabszoBanue
BO3MOKHOCTEH si3blka mporpammupoBanus Python mis pemenue npocTsix 3amay mudpoBaHus
nH(pOpMaLIHH.

Paznen 4. UucjieHHbIEe METOAbI, 5 YacoB

IIpakTukym no pemennto ypapuenui B JT. [lorpemnocts pesynbrara BeruvciaeHuil. Mcrounuku
IIOIPELIHOCTEN IPU KOMIIBIOTEPHBIX BBIYUCIICHUAX. BBIUUCIUTEILHO YCTOMYUBBIE METOBI PELLICHUS
3ama4. MeroauKa pellieHus YpaBHEHHMM C MCIOJIb30BaHMEM TaOIM4YHOro mporeccopa. Pemenue
TUHENHBIX ypaBHeHM. Meton npubmmkenuii. [logbop mapamerpa.

Pemenne punancospix 3aga4 B IT. CTtpykTypupoBanue nHGpopmariu GuHaAHCOBOTO XapakTepa

0 LIEHaX M acCOPTUMEHTE MpH BBIOOpE TOBApoB U yciyr. duHAaHCOBas rPaMOTHOCTB: PACcXOJIbl,
JTIOXOJIbI, CEMEHHBIN OFOJDKET, MIIATeKH M pacdyEThl. Pemenue 3a1a4 Ha ympaBlIeHHE pacXxoaMHu.
CpaBHeHHE BapuaHTOB PacXoJ0B M J10X0J0B. JINUHBIN U cemeiHblil OropkeT. Pacuér u yruata
Hanoros. MccinenoBanue rpagukoB (pyHKIUA B NOJISIPHBIX KOOPAMHATAX.

Vcnonb30BaHue MONSAPHBIX KOOPAMHAT IMPH MOCTPOEHUH IpaUKOB (PYHKUUH B 3JIEKTPOHHBIX
tabnunax. OCHOBHbIE BO3MOKHOCTH 0(opMieHHs TpaduKOB PYHKINN B MOISPHBIX KOOPIUHATAX.
®opmar ocu. dopmar ocHoBHOI cerku. MccnemoBanue wu3MmeHeHHs rpaduka (QyHKIHH B
3aBUCHUMOCTH OT KOJIMYecTBa BBIOpaHHBIX 3HaueHHMH. lccienoBanue mnoBeneHus rpaduka B
3aBUCUMOCTH OT 3HaueHW kodpduuuentoB. CocrtaBieHue OTYéTa O NPOBEAEHHBIX



uccnenoBanusax. [IpakTHKYM 10 BBIYMCJICHHIO JUIMHBI KPUBOM. JlMCKpeTu3anus Kak METOJ
ornpeneneHus Hel KpuBoi. Ilar auckperuzauuu. Vcnonb3oBanue teopemsl [Tudaropa s
BBIUUCIICHUS] TPUOIMKEHHBIX 3HAU€HUH (parMeHTOB UIMHBI KpuBOW. CrocOOBI yMEHBIIEHUS
IIOIPEIIHOCTY BBIUMCICHUN. lccnenoBaHue BIMSAHMA IIara AUCKPETU3allMM HAa KOHEYHBIN
pesynbrar. [IpoBepka pemieHus NMyTEM HaIMCaHUS MPOTpaMMbl Ha SI3bIKE IPOrPaMMHUPOBaHUS
Python.

CpaBHUTEINIBHBIN aHAJIA3 IOJIyYEHHBIX PE3YJIbTATOB.

IIpakTUKyM N0 BHIYMCIEHUIO IJI0IaAeii puryp. [IpubmmkéHHOe BRIYUCICHNE TUIOMAAN (UTYPHI.
Hcnonb3oBaHue MeToAa IOUCKPETH3alMM JUlsl BBIYMCICHHS IUlomane ¢uryp. Mcnonbs3oBanue
METOAOB NPSAMOYTOJIBHUKOB M Tpameuuid Ui BBIYMCICHUS IUTOMAAd (GUTYphl CPEACTBAMHU
TabJIUYHOTO IIpoLeccopa.

11 xmace

Coz[epmafme MOAYJIst «MOI[C.]'[I/IPOBQHI/IQ H ONITUMU3 AU

B conepxxanun yuebHOro monyns «MojenupoBanue u ontummsauus» (17 vacos)
BBIJICJIAIOTCS 1Ba TEMAaTUYECKUX pa3jena.

Pazgen 1. «MogpenupoBaHue» — H3ydeHHE BO3MOXKHOCTEH makera Scilab s 3amau
MoJieIupoBaHus. B mpouecce u3yuyeHus paszziena yYEHHUKH I0OJIydaT BO3MOXKHOCTb HAyUUTbCS
MOCTPOSHHIO KaK IBYMEPHBIX, TaK U TPEXMEPHBIX IPa(pUKOB, UCIOIB30BATH CPENY JUISl PEIICHUS
YpaBHEHUH U MOJEIMPOBAHUS MPOLIECCOB PA3IUYHOMN IPUPOIBL.

Paznen 2. «Pemenue 3a1a4 onTUMU3aLUU» HAIIPaBJIeH HAa IOHUMaHUE LEIN ONITUMU3ALINH,
a TaKKe MOJIyUYEHHUs OIbITa B PEIICHUU ITPAKTUKO- OPUEHTUPOBAHHBIX 33/1a4.

Pa3nen 1. «MoaeaupoBanue», 9 yacon

Cpena Scilab ITaker Scilab. Hasnauenue u ycranoBka. CricteMHbIe TPEOOBaHUS K KOMIIBIOTEPY M
OTIEpPallMOHHON cucTeMe. BHeIHMI BUA OKHA MPOTpaMMbl. 30HBI MPOCMOTpPA M PEIAKTHPOBAHMUS.
OcHOBHBIE KOMaH/IbI I1ABHOTO MeHI0 Scilab.

Omnepaun u ¢yukiuu. Padorta ¢ ¢aitmamu. OcHoBbl pabotsl B cpene Scilab. Cpena Scilab:
nocrpoenue rpagukos. [loctpoeHne 1ByMepHbIX rpauKOB B IEKAPTOBOM cHcTEME KOOPAUHAT.
Oynknus plot. [locrpoenue rpadpuxkon

HECKOJbKUX (YHKIMH B OAHOM cucTeMe KOOpAMHAT. BO3MOXXHOCTH MOCTPOEHUS HECKOJBKUX
rpadukoB B 0HOM TrpadudeckoM okHe. OpopmiieHne rpaduKoB.

IToctpoeHnne JAByMepHBIX TIpaukoB B HOJsApHOM cucremMe koopauHar. IlocTpoenue
TpéxMepHBbIX rpagukoB B cpeae Scilab. IToctpoenne TpéxmepHbix rpadukoB. OCHOBHBbIC
BO3MOXKHOCTH 0(hOpMIIEHUS TPEXMEPHBIX I'paUKOB.

Hcnonb3oBanue Qpynkuuit genfac3d u eval3dp. ®dynkuum meshgrid, surf u mesh. Ilpumenenune
¢bynknmii  plot3d2 u plot3d3 mis moctpoenus TpéxmepHbix rpadukoB B cpene Scilab.
Hcnonb3oBanue Apyrux QyHKIuUi.

Cpena Scilab: pemenue ypaBuenmii. Bo3moxxHoctu cpenbt Scilab anst pemienus ypaBHEHHi.
Omnpenenenue moiauHOMa ¢ momolnbio (yHkiuu poly. Pemenue anreOpandeckux ypaBHEHUH C
nomouisio GyHKIMY roots. ['paduueckuii cocod pemieHus 3aaad.

MopneaupoBanue B cpeae Xcos makera Scilab. I'paduueckas uHTepakTHBHas cpena s
MOJICIIMPOBAHUS CHCTEM H TIPOIIECCOB Ha OCHOBE OJIOK-cXeM Xcos. TeXHOIOTHST MOACTUPOBAHHS

B cpeae Xcos makera Scilab. CocraB 6ubimorekn Xcos. Cxema pa3pabOTKU MoJeliei B cpejie
Xcos. UccnenoBanne monenu aemmudparopa.

MopeaupoBanue ¢Qusnyeckux Mmoaeseil. ['paguueckoe MonenupoBaHue B cpere XcOS.
MopenmupoBaHue OJKCIIEPHMEHTa 10 TIOJYYEHHIO BBIXOJAHOTO CHUTHANA 3aJaHHOTO BHIA.
ITocTpoenue puznIeckoi MOAEIH 10 3alaHHOMY AITOPUTMY.

HccnenoBanue nomyuyeHHONU (PU3NIECKOM MOIEIIH.
MoaeanpoBaHue cucTeM ynpasjiaenusi. MoaenupoBaHUe CUCTEM YIIPaBIECHUS B Cpeie rpaduIecKoro



MozeIupoBaHus XC0S. MccienoBanue Moiesiell CUCTEM YITpaBJICHHUS.

MoaeanpoBanue nonyasauuid. Moaens «UEpHpId Amuk». CUCTEMBI C MPSIMONU U OOPaTHOM CBS3BIO.
Mopnens nmonynsiuu 0e3 orpanmueHuil. VcciemoBaHue craHmapTHOro pemieHust B cpeae Scilab.
Mopnens nonyisinuu ¢ orpannyeHusiMu. Mognens @epxronbcTta. MccienoBanue CTaHIapTHOTO
peurenus B cpene Scilab.

HccnenoBanue pemeHnii 3a1a4 o nonyssinuu B cpene Scilab.

Co3nanue rpaduyeckux npujoxkeHuid B cpeae Scilab. OcHOBHbIE KOMIIOHEHTBHI BH3YaJbHOIO
npuiokerus cpeabl Scilab. T'padudeckoe okno. Komanmnas kHomka. IlepekirodaTenb, (Iiakok.
[MocTpoenue npocThix rpadguyeckux Mojeneii B cpene Scilab.

Pazgen 2. «PenieHue 3a1a4 ONTHMH3AIUNY, 8 4acoB

Pemlenue 3aja4 ONTHMH3ALMM C NOMOIIBI0O 3JEKTPOHHBIX Talauu. Vcrnonb3oBaHue
Bo3moxkHocTet DT LibreOffice Calc mnst pemeHus 3aad ONTHUMHU3ALUM MPU HCCIEIOBAHUU
JTUHEWHBIX (YHKIUKA OMHOW mepeMeHHOH. OmpeneneHne MakCHMyMmMa, MUHUMyMa U JAPYIHX
LeNeBbIX 3Ha4eHUH (QyHKuMi ¢ momompio Pemarens. Perienue nmpakTHKO-OpUEHTHPOBAHHBIX
3a1a4, TpeOyIOMNX ONTUMHU3AIINY.

Pemienue 3axa4 onTuMH3anuu (PUHAHCOBBIX MponeccoB. CucTeMaTHu3anus, INIAHUPOBAHHUE, YUET
JUYHBIX M CeMEWHBIX pacxonoB. CpaBHEHHE BAapHAHTOB pAcCXOJOB M HX ONTUMH3ALU.
Hcnonp3oBanne DT nans aHanm3a (UHAHCOBBIX IMOKa3alel € IENbI0 WX ONTHMH3aLWHU. Pemenne
MPAKTUYECKHX 33/1a4 HA ONTUMH3AIHIO PACXO/IOB.

Pemenue 3agau ontumu3anun B cpeae Scilab. Bo3sMoxHOCTH MOMCKA JIOKAJTbHOTO MUHHUMYyMa
¢byHKIMK OJHOM IepeMeHHoi B cpeze Scilab.

Hcnonp3oBanue GyHKIMU optim JUisl penieHus 3a1ad ontuMu3anui. [1ouck J0KaipHOr0 MUHUMYyMa
(bYHKINHU HECKOJBKHX TepeMeHHoi B cpene Scilab. [Tonck Munnmyma Gpynkunu Po3eHOpoxa.

OnTumanbHbI BBIOOP: 321244 JIMHEHHOro nporpammupoBanns. Oynkius nenu. Cucrema
OTpaHMYEHUN 3amad JTuHEHHOro mnporpammupoBanus. DyHkuUsA linpro ansg pemieHus 3aaady
TUHEWHOro mporpammupoBanus. CTpykTypa | HUCHOJNb30BaHUE. PelieHne mpakTHUKO-
OpUEHTUPOBAHHBIX 3a7a4, TPEOYIOUINX ONTUMH3AINH, C TOMOIIbIO BO3MOXKHOCTEH cpensl Scilab.
OnTuMu3anMs BbIYUCIUTEIBHBIX MPOLECCOB: MPAKTUKYM. [lapaiienbHbie U MOCIEI0BATEIbHBIE
BBIYMCIIUTENIbHBIE TMPOIECCHl. 3aBHUCHUMOCTb BBIUUCIUTEIBHBIX MPOLIECCOB JpPyr OT Jpyra.
OmpeneneHne MakCUMalbHOW (MUHUMAJIBHOM) TIPOJOJDKATEIBHOCTH BPEMEHU  BBITIOJIHCHHS
BBIYMCIIUTENIbHBIX TMPOLECCOB MpPH 3aJaHHBIX YyCIOBHsX. OCHOBHBIE METOABI PEIICHUS 3a]a4y
ONTUMH3ALIHH.

Jnarpamma I'anTa B pelieHuu 3a/1a4 ONTUMHU3ALNUH TAPAIIIETBHBIX BBIYMCIUTENBHBIX IIPOLIECCOB.
Conep:xxanue moayJst «MCKycCTBeHHBIN HHTE/UIEKT U MAILIMHHOE 00y4YeHUe»

B conepxannu yueOHoro moayins «VMICKyCCTBEHHBIN MHTEIIEKT M1 MAIIMHHOE O0yUEHUE)
BBIJICJISIFOTCS OJTMH TEMAaTHYECKUHN pasiel, KOTOPhIA HalpaBIeH Ha 3HAKOMCTBO O0YyUYaOIIUXCS C
HUCTOPUEH U JOCTHKEHUSMH HCKYCCTBEHHOI'O MHTEIUJIEKTA, & TAKKE 3HAKOMCTBO C OCHOBHBIMH
MPUHITATIAMA U aJITOPUTMaMHU MAITMHHOTO OOYYEHHS.

Pazgen 3. «McKkyccTBeHHBI HHTEIEKT U MAIIMHHOE 00y4YeHue», 17 yacos

HckyccrBennblii mHTEVIeKT. BBenenue. Onpenenenne M. Ycnosaoe nenenue cucrem NN
cnabwiii (nu npukiagHoit) MW, cunbHbIi (Mn 001uit) u cynepcunbHblil. Micropust pazsutus UU.
Tect Trropunra. O6mactu npumenenuss M. KommeiotepHoe 3peHne, CUCTEMBI pacliO3HABaHUS
peun, IKCIEPTHBIE CUCTEMBI, POOOTOTEXHUKA U JP.

Hcnonb3oBanue cymecrByommx cucreMm HUHW. Ontumusanust oOCTy:KWBaHUS OaHKOMATOB,
00paboTKa 3asgBOK Ha KPEAWTHI, TMOBBIINICHHE OE30MAaCHOCTH TpaH3akiuil. Vcmonb3oBaHue



HeWpoceTel sl CHWKEHHMS aBapuHOCTM Ha naoporax. Mcmonb3zoBanume MM B auarHocTuke,
poOOTOB-aCCUCTEHTOB B XHpypruw. CHUCTEMBl YMHOTO JOMa: YIpPaBIICHHWE KIMMAaTHYECKOU
TEXHUKOU, MHTEIUIEKTYaIbHbIC CHCTEMBI 0€30MacHOCTH U Jip. CepBUCHI pacTiO3HABAHUS U CHHTE3a
peun. MaTENNeKTyanpHas 00paboTKa JOKYMEHTOB IS ONTHMH3AINH JTOKyMEHTO000pOTa.

3ajaun MamIMHHOTO oOOy4YeHHsi. MammHHOE OOyYEeHHE KaK METOJOJIOTHS HMCKYCCTBEHHOTO
unteiekra. Krnaccudukamus. Perpeccus. Knactepusamms. OOpaboTka €CTECTBEHHOTO SI3bIKA.
OCHOBHBIE AJITOPUTMBI MAIIMHHOTO 00y4YeHUs. OleHKa KavyecTBa Mojieu. Pa3ienenre BEIOOpKH Ha
00y4aroIyr 1 TeCTOBYI0. VCroib30BaHHE METPUK B PA3ITUYHBIX 33/1a4aX MAIIMHHOTO O0y4YeHUSI.
Bo3mosknple omumOku kinaccudukanuu. opMUpoOBaHUE MATPHIIBI OMUOOK. BhISBICHHE METPHUK
KadecTBa JJIs 3a7a49 KIaCCU(PUKALUU U PErPECCU.

Meroa Oamskaiimumx coceneii. Vcmons3oBanune Merona K-Ommkaimmx coceneit A peieHus
3anaun knaccudukanuu. [lonroroBka nanHeix st npuMeHeHus Metoaa k-NN. OCHOBHBIE 3TaIbl

B PEIIICHUH 3a/1a4. 3HAKOMCTBO C MCIIOJIb30BaHUEM MeTo1a k-Onrkaiux cocenei Iiis pereHust
MPaKTUYECKUX 3a/1a4.

AHaJIU3 OTKJIOHeHHH. MeTobl OIIEHKH KavyecTBa PeHIeHUs I 3a7a4 MAIIMHHOTO OOYYEHHS.
Pemenune 3amaunm MUHUMH3AIUU  OTKJIOHEHWH. OCHOBHBIC MPHU3HAKA BO3HUKHOBCHUS
HEZ000y4YeHUS U IepeoOyUIeHHS B MIPOLIECCe MAIIMHHOTO O0yUYEeHUSI.

JlepeBo mpuHATHA pemeHuii. CXeMa W OCHOBHBIC XapaKTCPUCTHKHU JPEBOBHIHOTO Tpada.
JIucroBoii y3en. Vcnonp3oBaHue IPEBOBUAHOTO Tpada B KAUeCTBE JI€PEBA MPHHATHUS PELICHUN.
MeTtoonornyeckue TNpEeUMyIIECTBa JepeBa NpUHATUSA pelieHuid. Vcnonp3oBaHue jepeBa
MPUHSATHSI PEIICHUN JJTs PEIICHUS TIPAKTHYSCKUX 3a/1a4.

3agaua kaaccupukanuu. Juneiinag Mogenb. 3agaua Kiaccu(UKaluy B MAlIMHHOM OOy4Y€HUH.
Onucanne Maremarnyeckoil monenu. JluHelHas QyHKOHsS OIHOW TepeMeHHoW. OmnpenercHue

K03 (QUIIMEHTOB THHEHHOUN (DYHKIIMK METOOM TIOCIICIOBATEIIEHBIX YTOYHCHHIA.

OOyyenue suneiinoii moaean. Coznmanue oOywaromieil BbpIOOpkH. OmucaHue mporecca
oO0ydyeHus. Jmoxa. 3HAKOMCTBO ¢ OOy4YeHHMEM JIMHEHHOW MOJENu Ha MPOCTOM TpuMepe
HCKYCCTBEHHOT0 HEHpOHa C OJJHUM BX0J0M, kKoraa y=Ax (mpu b=0).

JInneitHas perpeccusi. 3HAaKOMCTBO C OCHOBAMH JMHEHHOW perpeccun. [IpsmonuHeinnas
anmpokcumais. Bo3moxkHocTn oneHuBarens  LinearRegression  6uGmmorexu  Scikit-Learn.
PaccmoTrpenue npumepoB UCIIOIb30BaHNS JIMHEUHON PErPECCHM.

Ilepuentpon. Heiiponnsie cern. IlosBnenne nepuentpona. OmnucaHue HW  cXeMa
AJIEMEHTapHOro nepuentpoHa. M3MmeHnenue BecoBbix kod3dduumeHtoB. Meroanka oOydeHUs
MOJIETIH.

MHorocJioiinble ceTH. ApXUTEKTypa MHOTOCIONHOM ceTr. OCHOBHbBIE MPUHIMIIBI pa0O0Thl. OYHKIIHUS
akTuBanuu. KonmdyecTBo BX0/10B M BBIX0J0B. OnpeiesieHre KOJIMYECTBa CKPBITHIX cioéB. O0yueHue
MHOTOCJIOIHOM ceTH. MeToJ1 00paTHOTO paclpoOCTPAHEHUS OILINOKH.

BaiiecoBckas crarucruka. BeposTHocTHble anroputMbl. OmnpeneneHue BEpOATHOCTH
MpPUHAUIEKHOCTH K Kiaccy. HeszaBucumble npuszHaku. OOpaboTka 3aBUCHUMBIX IPHU3HAKOB.
Hcnonb3oBanue HauBHOTO OaiiecoBCKOTro Kiaccu(uKaTopa B pelIeHU  3a1a4 ¢ UCII0JIb30BaHUEM
BEPOSTHOCTHBIX aJITOPUTMOB.

NuauBuayaabHblil npoeKkT. BeiOOp 01HOTO 13 aIrOPUTMOB MAIIMHHOTO O0Y4EHHUS J1J1S peIlieHus
3ama4 mnpoekra. Mcnonp3oBanue Oubnmorexk Python mis oOydenust monenu. OueHka KadecTBa
MOJTy4eHHOUW Mojienu. Buszyanuzanus pesynabrata. AHanu3 u opopMiieHne pe3ysibTata padoThI.

YYEBHO-METOANMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLIECCA
METOJUYECKHNE MATEPUAJIBI U1 VHEHUKA
ITomonynbHBIE JUIAKTUYECKHE MaTepUalbl, IIPEICTaBICHHBIE Ha

oOpazoBarenbHOM TIaTdopMe (B TOM YHCIIE Pa3aTOYHBIA MaTEepHa U T. 1.).

METOJMYECKUE MATEPUAJIBI 1JI51 YUUTEJLA
JleMOHCTpallMOHHBIE MaTEpHUalbl IO TEME 3aHATUs. MeTonnueckue MaTepuaisl, Metoauueckoe



BUJICO C MOJIPOOHBIM paz3d0pOM MaTepUanoB, pEKOMEHIYEMBIX JUIS UCIOIb30BAHUS HA 3aHATHH.

JIMTEPATYPA JIUIS YUUTEJIA

1. ®IOC Cpennee obmee obpasoanue. Ilpukas Muno6paayku Poccun ot 17.05.2012 N
413 (pen. Ot 11.12.2020) [Dnexrponnsiii pecype]. URL:: https://fgos.ru/fgos/fgos-soo/
(mara obpamenus: 20.04.2024).

2. OepmepanbHas  paboyas — OporpaMmMa [0 yd4eOHOMY — HpeaMeTy
«MHabopmaTuray. bazoBbiit YpOBEHb [DneKTpOHHBIN pecypc]. URL::
https://edsoo.ru/rabochie-programmy/ (nara ooparenus: 20.04.2024).

3. DenepanbHas  paboyas ~ IporpaMMa 1O y4eOHOMY  IIpEAMETY
«Uudpopmaruka».  YrayOnéHuelii  ypoBeHb  [DnekTpoHsblii  pecypc].  URL:
https://edsoo.ru/rabochie-programmy/ (mara o6parenus: 20.04.2024).

4. Tonsxos, Epemun. Undopmaruka. 10 kinacc. YaeOuuk. Ba3osblii 1 yriiy6aeHHbINH yPOBHHY.
B 2-x gactax. ®I'OC. — IlIpocsemenue, 2023.

5. Tonsxos, Epemun. Undopmaruka. 11 knacc. YaeOHUK. BazoBblii v yriryOIéHHBINA YPOBHH.
B 2-x vactsax. — IIpocsemenue, 2022.

6. Kamunun M.A., Campuikuna H.H. WMupopmatuka. 11 kmacc. YriyOnéHHBIH ypOBEHb.
Yueonuk. YMK «Mudopmaruka. (10-11)». ®I'OC. — bunom. Jlaboparopusi 3HaHHH,
2019.

7. Bocosa JI.JI., bocosa A.IO. Undpopmatuxa. 10 knacc. Yuebuuk. bazosslii yposens. YMK
BbocoBoii. — bunowm. Jlaboparopus 3Hanuii, 2019.

8. Bocosa JLJI., Bocosa A.JO. Undopmaruka. 11 knacc. Yue6uuk. basoblii yposens. YMK
Bocosoii. — bunom. JIaboparopus 3Hanwmii, 2021.

9. Meromuueckoe nocobue «PUHAHCOBAsA IPAMOTHOCTh B MIKOJILHOM Kypce HH(OPMATHKI

10-11 knacchl OCHOBHOM MIKOJBI. — MockBa, 2018.

10.Ionsxos K.IO. MccnenoBanue HEMPEPHIBHBIX M HU(POBBIX CUCTEM YIIPABICHHUS B CPE/IE

Scilab. CIIOI'MTY. — CII6.: 2020.— 274 c.
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TEMATUYECKOE IVTAHUPOBAHUE KYPCA (IIPAKTHYECKASI UHO®OPM
ATUKA»

10 knace

1 yac B Hegemo, Bcero — 34 yaca

Temsl,
PpacKpbIBAIOIINE
JIAHHBIA pa3nen

MPOTrpaMMBHl,
U KOJIMYECTBO
4acoB, OTBOJHUMOE
Ha UX U3yYCHHUE

VYuebHoe conepkanme

OCHOBHBIC BUJIBI ICATEITBHOCTH
yUaIuXxcs MPU U3Y4EHUU TEMBI
(Ha ypoBHE y4E€OHBIX JICHCTBUI)

Pazjnen 1. O6padoTka MacCMBOB JaHHBIX B 3JIeKTPOHHBIX Ta0auuax (9 yacos)

OyHKINUU
AIEKTPOHHBIX
TalJIUL [JId
00paboTKu
OOJIBIINX

MacCHBOB JTaHHBIX
(1 gac)

Hcnonp3oBanne GyHKIUIHA
B OT st 06paboTku
0O0JIBIINX MACCUBOB
JAaHHBIX 0e3
JIOTIOJTHUTEIHHBIX
YCIJIOBHIA: CUET, CYMM,
CP3HAY, MAKC, MUH.
O6paboTka 01HOTO
JMara30Ha 3HaYEHU! MpH
HAJIMYUH YCIIOBUS C
MOMOIIBIO (DYHKIIHIA:
CUETECJIN,
CYMMECIJIN,
CP3HAUECIJIN.
O0paboTka HECKOIBKUX
JMara30HOB 3HAYEHUH MpU
HaJTMYUU HECKOJIbKHUX
YCJIOBHI ¢ TOMOILIBIO
(hyHKIMIA:
CUETECJIMMH,
CYMMECIJIMMH,
CP3HAUECJIMMH,
MAKCECJIN,
MUWHECIJIN.

e PackpsiBaeT cMbICI
M3y4aeMbIX ITOHATHUH.

e lcnonb3yer macrep
byukuii mpu padote ¢ IT.

e PaszpabaThIBaeT aJirOpuT™M
pEIICHUS 3a/1a4H C
HCIIOJIb30BaHHEM
CTaTUCTHYCCKUX (DYHKIUI JUIs
00paboTKH OOJIBIITUX
MAaCCHBOB JIaHHBIX.

e Knaccupuuupyer GpyHkuun
J71s1 00pabOTKH MaCCHUBOB T10
HAJINYUIO WM OTCYTCTBHUIO
YCIIOBUSI/yCIIOBHH.

e licronb3yeT BO3MOKHOCTH
00paboTKH JaHHBIX C
nomotpbio GyHKiuii B T
JUISL pEILIEHUs IOBCETHEBHBIX
3a7ad4.




Buzyanuzanus
nanubIX (1 gac)

O6paboTka 0OIBIIUX
00BEMOB ITaHHEIX B DT
nepes BU3yalau3anue.
Oco0eHHOCTH pa3HBIX BUIOB
TUarpamMm u Ux
HCIOJIb30BAHUSI.
ITocTpoenue nuarpamm B
LibreOffice Calc ¢ momombso
MacTepa.

Cronbuaras, J€HTOYHAs,
KpyroBasi IuarpamMmsli,
rpaduk.

JnarpaMMmbl B sUCUKax —
CIIapKJIaHBI.

Jpyrue THIbI 1UarpaMm:
o (Cron0Oub! ¥ INHAA

® bupxesas
Jirarpamma

e (o0Omnacrts

e [ly3bIpbKOBast
JTuarpaMMaMu

o (Ceryaras
Juarpamma.

® PackpbIBaeT CMBbICI
M3y4aeMbIX TTOHSTHH.

e Omnpenensier ueb
BU3YaJIN3aIlUH IAHHBIX.

e BriOupaer u ucronb3yer
byakuun DT nis 06paboTkn
JTAaHHBIX Mepe]l
BU3YyaIU3aLuei.

o [lonumaer pasnuuue
TUIIOB IMarpaMM U
IpaMOTHO BbIOUpaeT
MOAXOJALIYIO B
3aBUCUMOCTH OT LIEJIN
BU3YyaJIU3aluu.

e CTpouT 1MarpaMMsbl B
LibreOftice Calc ¢
MIOMOIIIBIO0 MacTepa B
COOTBETCTBUH C
BBEIOpAaHHBIM TUTIOM Ha
OCHOBE 00pabOTaHHBIX
JTAHHBIX.

e [IpoBoauT nMepBUYHBIN
aHaJIu3 IaHHBIX HA OCHOBE
BU3YyaJIM3alUH.

Bo3morxuble
HaIpaBJICHUS
HUCCIIETOBAHUI.

OTKpBITBIE TaHHBIE.

®opmat CSV (1
4ac)

MoaenupoBaHue SKCIIEPUMEHTA
pu padoTe Hax
MHJUBUAYAJIBHBIM IIPOEKTOM.
Wcnonp3oBanue GyHKIMMA:
CIYUMEXIY() u
CIIVUMEXAY . IAB() ans
MIOJIYYEHUSI MOJIEH JAHHBIX
LEJIBIX CITyYalHbIX

o PackpsiBaeT cmbICIT
M3y4aeMbIX MTOHATUH.

° Ilosicusier
HaIlpaBJICHUs
HCCIEA0BaHUM.

o Hcnonp3yer maru
Mactepa reHeparuu

CITyYaifHBIX YHCE TS
qucell B ONpeAeIEHHOM MONyYEeHUS
Mara3oHe. HEOO0XOIMMOT0
Hcnonws3zoBanne GyHKITHAN: pacnpeieieHus.
CJIMUC() u CJTMUC.IB() e  Tlonumaer pa3nnune

JUTSL TIOTYYEHUS CITy9alHbIX

yrcen B quanasone ot 0 1o
1.

OTKpBITHIC JaHHBIC B CETH
Wntepner. @opmar CSV.

WHCTPYMEHTOB
TE€HEpaLNU CITy4YaiHbIX
9HCell U JOKa3bIBaeT
MIPaBUJIBHOCTH BBIOOpA
JUISL MOJIETTMPOBAHUS
AKCIIEPUMEHTA IIPU
MIPOBEICHUHT




UCCIICIOBAHMUSI.
Ocyl1iecTBIISIET MOUCK
OTKPBITBIX JAHHBIX B CETH

WNurepHar.

O6paboTka
MaCCHBOB JIaHHBIX

B DJICKTPOHHBIX
tabmunax (1 gac)

Hcnonp3oBanue pynkuuit T
JU1s1 00pabOTKH

0O0JIBLINX MACCUBOB
JTAHHBIX.

Maccussl 7adHbeIX B OT.

OnHoMepHbIE U
JIBYMEpHBIE MaCCUBBI. THUIIbI
JAHHBIX, PE3YIbTAT

pabotbl. yHKIHA

HAUMEHBIINNA
(HAUBOJIBLIINI).
HOSJICMGHTHO@ CJIOXKCHHC,

BbIYUTAHUC, YMHOXCHUC U
ACJICHUEC DJICMCHTOB JIBYX
MaCCHBOB.

Pemenne npuxiiagasix

3aJa4 BbI60pO‘IHOl"O
CYMMUPOBaHH C
HCIIOJIB30BAHUEM

PaCKpBIBaCT CMBICJI
HN3Yy4aCMBbIX MMOHATHH.

ITonnmaer pasznuuue B
npuMeHeHun HopMyII K

JMana3oHy sueeKk u
npUMeHEeHUU GopMyI K
MacCHBY JIaHHBIX.

[Ipumensier
BBIUUCIIUTENLHBIC
(GyHKIIMU K MacCUBaM
JTAHHBIX TSI TIOBBIIICHUS
3¢ (PEKTUBHOCTH PEIICHHUS
MPUKJIAIHBIX 33724
aHalM3a JaHHBIX.

Pemaer 3agaun
[103JIEMEHTHOT'O
CJIOKCHHSI, BRIYUTAHUS,
YMHOKEHUS U JeTICHUS
JIBYX MacCHUBOB.

MaCCHBOB.

npuMeHeHneM (yHKIH
00pabOTKM MacCHBOB.

O6paboTka
JTaHHBIX B (haitmax
¢dopmara CSV
(1 gac)

[IpencraBnenue faHHBIX B
¢dopmare CSV.
Coxpanenne qanHbx T
LibreOffice Calc B
dbopmare CSV.
Hcnone3oBanne
Pa3IMYHBIX pa3ACIIUTEEH.
O06BEM namsTu daiiaos
¢dopmara CSV.
JlocTonHCTBA U
HEJIOCTAaTKH (Paiisios,
MPEICTaBIICHHBIX B
¢dopmare CSV.
[IpakTuueckas pabota no
peoOpa30BaHUI0 JAHHBIX
B ¢popmar CSV.

PackpsiBaeT cmbIC
W3Y4aEeMBbIX ITOHATH.

[IpeoGpazyer
TEKCTOBBIN (paitn B popmar,
obpabareiBaemblii O T, u
Ha00O0pOT.

[Tormmaer obacTh
MPUMEHEHUS U
JIOCTOMHCTBA (popmaTa
CSV nnst coxpaHeHUS 1
nepeiavyd JaHHBIX.

[IpaBunbHO
pacmakoBbIBaeT (aitiibl
dopmara CSV mis
MOCIEAYIOLIET0 aHAIN3a
naHHbIX B OT.




Koppensiimonnsiii
ananu3 (1 gac)

CyTb ¥ Ha3HAYEHUE
KOPPEJISILMOHHOTO aHAIIN3A.
Koaddumment koppensuuu.
W3meHeHnue 4ncioBoro
3Ha4YeHus1 K03 urmeHTa
KOPPEJSIUH NPU Pa3TUIHON
CTCTICHH 3aBHCUMOCTHU
UCCIIETyeMbIX TaHHBIX.
KauecTtBeHHas oneHka
3Ha4YCHHMH KO3 dUIIeHTa
KOPPEJISIUH T10 IIIKaJe
Yengoxa. AHaIN3 JaHHEBIX C
UCTOJIb30BaHUEM (PYHKITHH
KOPPEJI B OT LibreOffice
Calc.

[Toctpoenue rpaduka
paccesiHus. JInHuA TpeHa.
Pa3bpoc naHHBIX OTHOCUTEIHHO
JVMHAH TPEHIA.

Mento /lannsie. CTaTUCTHKA.
Koppemsauus s noctpoenus
KOPPEISIUOHHON MaTPUIIBL.
Pemenue npukinaaHbIxX 3a1a4
aHaJIM3a JJAaHHBIX Ha
orpezeNeHue NpIMON WK
00paTHO 3aBUCHUMOCTEH T10
3Ha4YCHHIO KoddduireHTa
KOPPEIISALIUH.

PackpsiBaeT cMbICIT
M3y4aeMbIX MMOHSITHUH.

[Tonnmaet pazHuiy
MEXIy HPpUIHHHO-
CIIEACTBEHHOM CBS3bIO U
KOppesiueil JTaHHBIX.

Ilonnmaer
HEOOXOUMOCTh
HCIOJIb30BAHMS
KOPPEISIIUOHHOTO
aHaJIM3a OOJIBIINX
JIaHHBIX B KQ4EeCTBE
WHCTPYMEHTA
HCCJICIOBAHUS.

Bnaneer HaBbikaMu
ucnonbp3oBaHus GyHkuuit DT
LibreOffice Calc mis
BBIYHCIICHUS KO3 uImeHTa
KOPPEJISIIIAH, TOCTPOCHHS
rpadyka pacCCHBaHMS.

Crpour
KOPPEISALUOHHYIO
MaTpHILy C TOMOIIbIO
MeHIO [[aHHbIE.
Craructuka.
Koppensius.

[IpoBoauT anan3
KOPPEJSILIMOHHON
MaTpHIbl, HCTIOIb3YS
YCIIOBHOE
dbopmaTHpoBaHHE.

Boccranosienune
3aBHCUMOCTEN

(1 gac)

3a1aua BOCCTaHOBIICHUS
aHAJIUTUYECKOM
3aBUCHMOCTH I10
OT/ACNIbHBIM 3HAUCHUSM.
HNHTeprionsiumoHHbII
IIOJIMHOM,
HWHTEPIOJSIIIHOHHBIE

K03 (hpUIIHEHTHI.
DKCTpanossus.
CrnaxuBanue. Meron
HaWMEHBIIINX KBAJPATOB.
[Toctpoenune nommHOMa
Jlarpanxa. [Toctpoenue
JTUHUY TPEH/IA.
Koaddunuenrt nerepmuHanuu.

PackpeiBaer cmbIca
M3y4aeMbIX MOHATHUH.

OOBscHSET CyTh
mporecca
BOCCTAHOBJICHHS
3aBUCUMOCTEH.

Bnaneet HaBLIKaMu
MCIOJIb30BaHUs (PYHKIIUHA
AJIEKTPOHHBIX TaOJIUI] TS
MIOCTPOEHHUS
MIOJIMHOMUAJIBHBIX TPEHOB,
BbIBOJIa KO3(ppuiireHTa
JeTepMUHAIIMU U YPaBHEHUS
MIOJINHOMA.




ba3rl naHHBIX B
AJIEKTPOHHBIX
tabuiax (2 yaca)

Coszmanue B/ B OT:
CTPYKTYpa TaOJIUIIbI, 3aITUCH,
oJIs, THII mos, ums bJI.
CnocoObI 3aI0IHCHUS U
peIaKTUPOBAHUS TAHHBIX.
Hcnonws3zoBanue Gopmbl st
3anondenus bJ[. CoprupoBka
3aIMCen.

dopMUpOBaHUE 3aMPOCOB HA
BBIOOPKY JTaHHBIX.

OuibTp.

Ilouck u 3amMeHa JAaHHBIX.
Oynkuusa  BIIP — nowck
DJIEMEHTOB B TaOJMIle WIH
JIMAMa30He 10 CTPOKAM.

CBoOgHbIE TAOJHIIBI.

PackpsiBaeT cMbICI
M3y4aeMbIX MOHSITHUH.

PazpabarsiBaer
CTPYKTYpPY TaOIUIL AJis
MOCTPOCHHUS 0a3bl IaHHBIX B
AJIEKTPOHHBIX TAOIUIIAX.

Bnaneer naBbikaMu
MCTIOJIb30BaHUS QYHKIUN
AJIEKTPOHHBIX TAOJIUIL TIO
pabote ¢ mpocTenen
peNSIMOHHOM 0a30i TaHHBIX.

OcymiecTBisieT
COPTHUPOBKY 3amucei 6e3
MOTEPU JTAHHBIX.

[IpaBunbHO

[IpenmyiiecTBa CBOIHBIX
TabnuIl mpu padore ¢
OobIIMMU 00BEMAMH TAHHBIX.
AJTOpPUTM CO3AaHUS CBOJHOMN
Tabnuisl. Pemenue 3a1au Ha
CO3/1aHH€ CBOJHBIX TAOIUII AJIs

BJI.

(dopMupyeT 3aIpockl HA
BBIOOPKY JIaHHBIX B
COOTBETCTBHHU C
MOCTABJICHHOM 3a1a4eH.

OcyiecTBiseT MOUCK U
arperupoBaHUE JAHHBIX C
nomouibio ¢pyHkuu BITP.

ITonumaer
MPAKTHYECKYIO
3HAYNMOCTB CBOJIHBIX
Ta0JINII, CO3AaHHBIX
cpeacrBamu OT.

Paznen 2. UHTe/uIeKTyaIbHbII aHAIM3 TaHHBIX (8 yacoB)




BBenenue. 3agaun

Hayka o naHHbIX.

° PackpsiBaeTr  cMBICH
ananu3a gaHHbX (1 | Hampasnenus Data M3y4aeMbIX TIOHSTHIA.
4ac) Science. e [loHMMaeT  HPHUYUHBI
Boctpebosannocts BocTpeboBannoctu  Data
cnenuanuctos Data Science. Science.
Lestb 1 OCHOBHBIE dTAIbI
° IIpaBuiIbHO Ha3bIBacT
HaJIA HHBIX.
Z AJIH3a J1a WCTOYHUKH TCHEPALIUU
HaﬂgB’ TIPOrHOSHpPOBAHHC, 00JBIITNX 00HEMOB TAHHBIX B
BBIPa0OTKA peKOMEHIAIMIA Ha COBPEMEHHOM MHUPE.
MpUMEpPax pelraeMbIX 3a/1a4.
e  Biageer moHUMaHUEM
Hcnonb3oBanue OubIMOTEK
LEJIU ¥ 3371a4, PeIIaeMbIX C
SI3bIKA TIPOTPAMMHUPOBAHHUS
MOMOIIBIO aHAJIM3a JTAHHBIX.
Python B xauecTBe
MHCTPYMEHTOB aHAJIM3a e  I'pamoTHO MMmOpTHpYET
JAHHBIX. OMOIMOTEKY B OTACTHHYIO
HmnopTupoBaHue 6MOINOTEKH U (bymxuuio 3 Gubmuotexn
OTIEILHOU A3bIKa
¢byHKIIUY 13 OUOIHOTEKU nporpammupoBanus Python.
SI3BIKA IIPOTPAMMHPOBAHUS
Python.
[TonroroBka MarmHouuTaembie GopMaThl e  PackpbIBaeT CMbICI

nanHbIX (1 gac)

JTaHHBIX. YenoBeKounTaeMple
¢dopmartsl 1aHHBIX. ChIpble
nannble. Data set (Habop
JaHHBIX). ICTOYHUKY JaHHBIX.
HeoOxonumMocTs nepBUYHOMN
00pabOTKU U CTPYKTYpHU3ALHH
ChIpBIX JaHHbIX. Hanbonee
9acTO BCTPEYAIOIUECs OIMOKU
B CBIPBIX JJAHHBIX 1 HEKOTOPEIE
CMOCOOBI UX YCTPaHEHHUS.
Meroast 06paboTKH
CTPOKOBBIX JaHHBIX B SI3bIKE
nporpammupoBanus Python.

HN3Yy4aCMbIX MOHATHH.

[Tonumaer
HE00XO0IMMOCTh
NpeIBAPUTEIILHON
00paboOTKH JaHHBIX

Biageer moHnManuem
Habopa BO3MOXHBIX OLTHOOK
Y IPUYUH UX BO3HUKHOBEHHUSI.

[Ipumensier MmeToabl
00pabOTKH CTPOK S3bIKA
nporpamMmupoBanus Python,
UCIIOJIb3YET HABBIK OTIAIKU
IpOrpaMMm.




Cpena Jupyter

[Tpoext Jupyter. OcHoBHOE

PackpsiBaeT cMbICIT

Notebook (1 gac) Ha3HaveHHUe rmpoekTa Jupyter. M3y4aeMbIX [TOHSTHIA.
Ju%yter Notebook u Jupyter e  cnomssyer cpeny
Lab. YcranoBka Jupyter ¢ Jupyter Notebook s
MTOMOIIBIO0 MEHEKEPA MAKETOB
OMOII AKEP CO3/IaHuS,
pIp. PEIaKTHPOBAHUS U
Cosnanue u coxpanenue OTJIA/IKM IPOTPaMM Ha
§HOKHOTa B (hopmate ST3BIKE
.ipynb. OcHoBHBIE [IPOrpaMMUPOBAHUS
KOMITOHEHTHI OKHa. Python.
KonoBsie 1 TEKCTOBBIE
s P ° IlonmMmaer, kak
STICHKH. FeKNMBI CO3/aTh U COXPAaHUTh
peIaKTUPOBAHUSA U OJOKHOT B cpejie Jupiter
BBIIIOJIHEHUS. TekcToBast Notebook.
pazmerka Markdown. e  Brazeer
BO3MOYKHOCTSIMHU
TEKCTOBOU pa3METKH
Markdown.
o Hcnone3yer
TEKCTOBBIE U KOJIOBBIE
SUYCHKU IS CO3IaHMS,
PEIaKTHPOBAHUS U
BBITTOJIHEHUSI.
ITaker Pandas bubnuoreka nist ananm3za ° PackpbIBaeT CMBICT
(1 gac) nanubix Pandas. M3y4aeMbIX MTOHATUH.

YcTanoBka OUOIHOTEKH
Pandas u3 Gi0kHOTA.
CtpykTypa TaHHBIX Series.
ApudmeTndeckre oneparm,
JOCTYH K OTAEIbHBIM
aJIEeMEHTaM U Cpe3bl B Series.
Series kak cioBaps B Python.
CrniocoOrlI co3anust 0ObEKTOB
Series. SIBHbIC U HESIBHBIC
WHJICKCHI.

CTpyKTypa JaHHBIX
DataFrame. Urenue u
3anuck ¢aitnos popmara
.CSV. Komanipl npocMoTpa
MIEPBBIX WM MOCIETHUX
CTPOK CUMTAHHOTO (aiina.

[IpaBunbHO
onpenensieT 00bEeKThI
Series u DataFrame.

Bianeer komangamMu
co3gaHus 00BEKTOB Series
u DataFrame.

[Tonumaer pazHuny
MEK]1y SBHOM U HESBHOM
HHAEKCAIUSIMU.

CaMoCTOSITETLHO
MPUMEHSIET KOMaH IbI JIsI
CO3JaHMsI OOBLEKTOB Series U
DataFrame.

[TpaBUIBHO KCTTOIB3YET
KOMAaHIbI U CO3JaHUs
00BekToB Series u DataFrame
[IPY PEIICHNH 3a/1a4 aHaAIn3a
JAaHHBIX.




CraTucTHYECKHE
XapaKTePUCTUKHU
naHHbIX (1 yac)

Hcnonp3oBanne METONOB K
sneMeHTaMm DataFrame.
Bri6opka 1o ycioBuio B

cronOnax oosexkToB DataFrame.

ArperupoBanue B Pandas.
CyMmupoBaHH€ 3HAYEHUH,
OTpeieIecHue MUHUMAIHHOTO U
MaKCHUMAaJIbHOI'O 3HAYEHHH,
MOACYET KOJIMYECTBA 3HAUCHUM
00bekToB Series n DataFrame.
CTaTHCTHKA C IIOMOIILIO
bynkuuu describe().

PackpsiBaeT cMbICIT
M3y4aeMbIX MMOHSITHUH.

[IpaBunbHO pUMeEHsET
METO/IbI K 3JIEMEHTAM
DataFrame.

CamocTosTenbHO
dbopMuUpyeT KOMaH/IbI IS
arperupoBaHUs JaHHbIX.

[IpoBoauT NepBUYHBII
aHaJIM3 JaHHBIX HA OCHOBE
METOJIOB OIIMCATEIbHOMN
CTaTUCTHKH.

Busyanuzanus
npeoOpa3zoBaHue
JTaHHBIX (2 yaca)

u

Busyanu3zanus qaHHbBIX C
oMot Matplotlib.

Bunet rpaduxos u pyHknn
IUISL X TIOCTPOCHUS C
nomoinsro Matplotlib.
Hacrpoiika rpadukos.
CoxpaHeHue KapTUHKH.
[lepedopmaTrpoBanue
JAHHBIX: OYMCTKA,
npeoOpa3oBaHue, CIUSIHUE.
KareropuanbHbie 1 4nUCIIOBBIE
nanHble. [louck mpomymeHHbIX
3Ha4eHu’. MeTop1 00paboTKH
MIPOIYILIEHHBIX 3HAYCHUI.
OwIbTparnys TaHHBIX.
MacmtabupoBanue JaHHBIX.
Bri6opka

PackpsiBaeT cmbICIT
M3y4aeMbIX IOHATHUH.

[IpaBuiibHO BbIOUpaeT
BUJ rpaduka A pereHus
MIOCTaBJIEHHOW 3a1auH.

CamocrosTensHO
HacTpauBaeT OTOOpaXKeHue
Ha rpaduke, UCIIOJb3Ys
BO3MOYKHOCTH OMOJINOTEKU

Matplotlib.
[IpaBuibHO COXpaHseT
MIOJIy4EHHOE N300pakeHHeE.
OcymiecTBiseT aHaIN3
JTAHHBIX Ha OCHOBE
MIOJIy4YEHHOHN BU3YyaJIU3alliN.




CTPOK/CTOJIOIIOB TIO
3aJIaHHBIM KPUTEPHSIM.

[IpaBusibHO
orpenensieT
KaTeropuajibHble U
YHCJIIOBBIC JAHHBIC.

[IpaBunbHO HAXOAUT
KOJIMYECTBO MPOIYIIEHHBIX
sTUeeK.

CamocTtosTensHO
BBIOMpPAET METOJ 1
UCIIOJIB3YET €T0 JIs
00pabOTKH TTPOITYIIICHHBIX
3HAYCHUU.

Hcnons3yer
BO3MOKHOCTH
MaciTabupoBaHUs
JAQHHBIX.

IIpaBunsHO
OCYILECTBIISIET BBIOOPKY
CTPOK/CTOJIOIIOB IO
3aJJaHHBIM KPUTEPUSIM.

NuauBuayansHbIN
npoekT (1 yac)

[IpoBeneHue pa3Be0YHOIO
aHaJIM3a U BU3YyaTH3aIluu
0O0JIBIIIOr0 MacCHBa JAHHBIX C
rnmomMoliieio ouonuorexku Pandas
Bo3MokHOCTeH Matplotlib myst
BH3YaJIM3aI[iu Pe3yJIbTara.

CamocrosTensHO
IIPOBOJUT
IIPEIBAPUTEIILHBIN aHAIN3
JIAHHBIX C ITOMOILBIO
oubmmotexku Pandas.

Hcnons3yer
BO3MOXKHOCTH Matplotlib mst
BU3YaJIU3aIlH Pe3yIbTaTa.

IIpaBunsHO oopmitseT
pe3yabTaThl IPOBEAEHHOTO
aHanu3a u popmynupyer
BBIBO/IBI.

Paznen 3. Anropurmbl 06padoTKu cHMBOILHO# HHGopManuu (12 yacos)

AnropuT™mbl
00paboTKu
TEKCTOBBIX

nauubiX (1 gac)

3amMeHa NOBTOPAIOIINXCSA
cuMBOJIOB. Metox replace.
Ilonck MakcuManbLHON 1
MHHUMAJIBHOW MOJICTPOKH
cuMBoJI0B. Ilonck
MaKCHMaJILHOTO KOJIMYeCTBa
HTYIIAX

MOJPSAJ CUMBOJIOB.

PaCKpBIBaeT CMBICJI
HN3Yy4aCMbIX MOHATHUH.

Bnaneer pazouennem
CTPOKH 10 TIpobeniaM Uiu

JIPYTrUM CUMBOJIaM.
[IpaBunbHO
onpenenser
MaKCHUMAaJIbHOE U
MHHHMMAaJIBHOE YUCIIO
UIYIINX TOAPST
CHUMBOJIOB B CTPOKE,
COOTBETCTBYIOIIMX




HEKOTOPOMY YCIIOBHIO.

Ocy1iecTBIIsSIET TOUCK
KOJIMYECTBA UAYLIUX
IIOAPAJL CUMBOJIOB, CpPEIU
KOTOPBIX HET YKa3aHHBIX
CHUMBOJIOB WJIY LETIOYKH
CHUMBOJIOB.

[IpaBunbHO
OCYIIECTBIISET IOUCK
MTOBTOPSIFOLIUXCS
LIENIOYEK U3 ABYX, TPEX
CHUMBOJIOB.

[Tonnmaer oTnuuue B
ITOMCKE MAKCUMAJIbHOTO U
MHUHHMAJIBHOTO
KOJIMYECTBA CUMBOJIOB,
Cpeau KOTOPBIX
YKa3aHHBII CUMBOJI
BCTpeuaeTcs N-e
KOJIMYECTBO Pa3.

Ananuz
TEKCTOBBIX
JTAHHBIX.
JlnHamuyeckui
noaxoz (1 gac)

JnuHa camMoil JIIMHHOM
MOAIIETIOYKHA CUMBOJIOB.
JIlnHAMUYeCKUid MOAXO/I.
Konosag tabmumna ASCII char u
ord. MakcumanbHOE U
MHHHMAaJIbHOE KOJIUIECTBO
UIYIIKX TOAPs] CUMBOJIOB, 32
HCKJIFOYEHUEM YKa3aHHOU
MIOACTPOKH.

PackpsiBaeT cmbICI
W3Y4aEeMBbIX ITOHATH.

[IpaBunbHO
OCYIIECTBIISIET CPABHEHUE
MOAPAL UAYIIUX CUMBOJIOB B
CTPOKE JIaHHBIX.

Bnaneer merogom
nepedopa JIeMEHTOB JIJIst
CpPaBHEHHMSI COCETHUX.

Ocy1iecTBIIsSIET TOUCK
MOJICTPOKH, CUMBOJIBI
KOTOPOH pacrojI0kKeHbI B
as(haBUTHOM HJIM OOpaTHOM
an(paBUTHOM TIOPSIKE.

[IpaBunbHO
OCYIIECTBIISIET ITOUCK
LIEMTOYEK U3 ABYX, TPEX
CHUMBOJIOB ITyTEM
nepedopa JIEMEHTOB.




Meron nByx
yKaszarelen s
ctpok (1 gac)

AHanu3 CTpOK Ha HAJTM4HE
HCKOMOM MOJCTPOKH.
Merton n1ByX ykaszaTesen.
[Touck moacTpoxwu,
OrPaHUYEHHON YKa3aHHBIMHU
CHUMBOJIAMH.

PackpsiBaeT cMbICIT
M3y4aeMbIX MMOHSITHUH.

Bnaneer meTomom
JIBYX yKaszaTesneu st
MOMCKA YKa3aHHOU
MTOJICTPOKH.

[IpaBusibHO
OCYILIECTBIISIET TOUCK
MaKCUMaJIbHOTO 1
MHHUMAJIBHOTO 3HAYEHU I
MOATIOCIIEOBATEIILHOCTH C
yYKa3aHHON KOMOUWHAaIen
CHUMBOJIOB

METOJIOM JABYX
yKazaresneu.

Ananus

TEKCTOBBIX

(aiinos.

YacToTHBIN CIIOBaph
(1 gac)

MHOK€eCTBO KaK CTPYKTypa
naHHbIX. CopTupOBKa
MHO)kecTBa. Popmyiia
BKJIFOYEHUH U UCKIIFOUEHHUM JITIs1
JIBYX MHOKECTB.

Meton count. YacToTHBIH
CJI0Baphb.

PackpsiBaeT cmbIci
M3y4aeMbIX OHSITHUH.

Bnaneer dhopmynoit
BKJIFOYEHUH U UCKIIIOYEHUI
JUIs paboThI C ABYMSI
MHO>KECTBaMHU.

[IpaBunbHO CTpOUT
YaCTOTHBIN CIOBAPh IS
T000# CTPOKH CUMBOJIOB.

I'enepanus ciios
3aJJaHHOTO ajgaBuTa
(1 gac)

I'enepanus Beex
BO3MOXXHBIX CJIOB 3a/IaHHOTO
Habopa OykB. [lepeOopHbIit
anroputM. BroxxeHHbie
LUKJIBI.

Monyss intertools

¢ynkuuu product

PackpeiBaer cmbIca
M3y4aeMbIX MOHITHUH.

Bmangeer meToiom
TeHEPaIuU BCEX
BO3MOYKHBIX OYKB B
3aJJaHHOM Habope.

IIpaBuIIbHO HCTIONB3YET
nepeOOPHBIN ATOPUTM TSI
OTpezieNieHus] KOJIM4eCcTBa
CJIOB, KOTOPBIE MOKHO
IIOCTPOUTH U3 YKa3aHHOT'O
KOJIMYECTBA CUMBOJIOB IpU
HaJIM4YUH YCIOBHUM.

IIpaBUIIBHO KCTIONB3YET
¢byukmuto product Mmoayns
intertools s reHepan
CHMBOJIOB.

I'enepanus Bcex
CJIOB,

[lepectanoBkU OYKB B 3aJJaHHOM
cioBe. Moayiib

PackpeiBaer cMbIca
M3y4aeMbIX MMOHSITHUH.




YIOBJICTBOPSIOIIH X
ycioButo (1 gac)

intertools, GpyHKITIS
permutations. Hanmuuwve u
OTCYTCTBHC CUMBOJIa B CJIOBC.

ITonumaet oTnuune
COYETaHUM YKa3aHHBIX
CHMBOJIOB OT BO3MOYHBIX
[IEPECTaHOBOK.

IIpaBuiibHO HCTIONB3YET
¢dyHkuuio permutations
MoTyJs intertools st
reHepalyy CUMBOJIOB.

O6paboTka
EJI0UMCIICHHBIX
JaHHBIX: MPAKTUKYM (1
qac)

LlenounciaeHHEBIC TaHHBIC.
CuutbiBaHue U3 Qaiina.

OO0paboTka PTEMEHTOB MacCHBA.

Bri6opka 351eMeHTOB MaccuBa B
COOTBETCTBHH C 3a/JaHHBIM
ycinoBueM. Onpenenenue
MaKCHUMAaJIbHOTO U
MHHHUMAJILHOTO CPEIH
0TOOpaHHBIX YHUCEIL.

PackpsiBaet cmbIci
M3y4aeMbIX IOHATHUH.

OcymiecTBisieT
oOparieHue K JaHHBIM
¢aiina B popmare .txt.

IIpaBuiIbHO HCTIONB3YET
oIrepanuy 1LeJI0YUCICHHOTO
JEJICHUA I OIPEICIICHUS
JEIMMOCTH Ha yKa3aHHOE
YHCIIO.

° Ilonnmaer TIPUHLIHAIL
COCTaBJICHHUS CIIOJKHBIX
YCIIOBUH.
Yucnosble aBTOMaThl | AHAJIU3 YUCITOBBIX AJITOPUTMOB. ° PacKpbIBaeT CMBICIT

(1 gac)

Hcnonk3oBanue GyHKIUI 15
MPEICTABICHUS YHCEI B
Pa3IMYHBIX CUCTEMAX
cuncieHus. Penienue 3aga4d Ha
00paboTKy HaTypalbHBIX
YHCEII YHCIIOBLIMH
aBTOMaTaMH Ha SI3BIKE

M3y4aeMbIX MOHSITHUH.
IIpaBUABHO HCTIONB3YET

dbyukrwm bin, int.
Ocy1iecTBisieT aHaIN3

aJITOPUTMOB pabOTHI
YHCJIOBBIX aBTOMATOB.

Brnaneer meTogamu
peUICHUsd 3a1a4 Ha

nporpammupoBanust Python.

dHaJIn3 YU CJIOBBIX
AJITOPUTMOB.




Perynsipubie
BeIpakenus (3 gaca)

3nakomMcTBO ¢ PB. O6mue
MPUHIIUIBI UCTIOb30BaHus PB.
Mopayins re si3bIKa
nporpammupoBanus Python.
OCHOBBI CHHTAKCHCA.
111a610HEI.

VkazaHue KoJau4ecTBa
noBTopenuil. [Tpumepsl
HCIIOJIE30BAHUS.

Mopaudukarus TeKCTOBBIX
JIaHHBIX C HCITOJIb30BaHueM PB.
OuncTKa JaHHBIX.

Pasfenenne JaHHBIX HA
OTJI€NIbHBIE CTOJIOIEI.

ITouck u 3aMeHa ¢ MMOMOIIIBIO
PB. ®ynxkmun search,
fullmatch moysns re.

Hcnonb30Banne peryssipHbIX
BBIPXEHUH JUTSI TOMCKA U
3aMEHBI IaHHBIX C TIOMOIIIBIO
cpenctB oprcHOrO Makera
LibreOffice.

PackpsiBaeT cMbICIT
M3y4aeMbIX MMOHSITHUH.

[ToHMMaeT NpUHIUIIBI
CO3JaHUs U UCIIOJIb30BaAHUI
PB.

Ocy1iecTBIISeT MOUCK 110

YCIIOBUIO C UCIOJIb30BAHUEM
PB.

[IpaBusibHO
ucnoib3yet PB st
OYHCTKHU JJaHHBIX.

OcymiecTBisieT
pa3JelieHre JaHHBIX Ha
OTZENBHBIE CTOJIOLBI.

[IpaBunbHO
ucnoab3yer PB s
IIOMCKA U 3aMEHBI
JAHHBIX.

Pemenue 3anau Ha
mupposanue (1 gac)

Kpunrorpadus.
[IudpoBanue u
nemrdposanue. LLndpot
nojictanoBku. [1Iudp
[e3apst, cxema mmdpoBaHus.

PaCKpBIBaeT CMBICJI
HN3Yy4aCMbIX MMOHATHH.

IIpaBunbHO
UCIIONb3YET
BO3MO’KHOCTH SI3bIKa
[IPOrPaMMHUPOBAHUS

Python aust mmdpoBanust
MH(POPMAIHH.

Biageer npocteimMu
MeTOoIaMU KU (PPOBaHUS U
JemuppoBaHus
uHpOpMaIINH.

Pa3znen 4. Yuciaennbie MeToabI (5 4acoB)




[IpakTukym o

[TorpenHoCTh BEIYUCICHUM.

PackpsiBaeT cMbICIT

pelIeHuto HcTtounnku norpentHocTen M3Y4aeMbIX TOHSATHUH.
ypaBHEHUH B MIPU KOMITBIOTEPHBIX e  TloHMMAET NPHYHHBI
AIIEKTPOHHBIX BBIYHCIICHUSIX. MCT?I[HKa BO3HAKHOBCHILL
Talnuiax peleHus ypaBHEHHIA ¢ [OIPELIHOCTH BHIYMCIIEHHI.
(1 gac) HCIOJIb30BAHUEM TAOJIUYHOTO
e  Biageer rpaduyeckum
npoueccopa. Pemienue
N N METOJIOM pEIICHUS
JTUHENHBIX YpaBHEHUN. MeTog <
. YpaBHEHUH.
npubmmxenuit. [lonbop 0
[ ]
napameTpa. PABIUILHO HCTIONB3YeT
pUOIMKEHHBIN METO/
peLIeHUs yPaBHEHUH C
IIOMOIIBI0 BO3MOKHOCTeH DT.
Pemrenue CrpykTypupoBaHue ° PackpreiBaet cMbIC

(MHAHCOBBIX 33144
B 3JIEKTPOHHBIX
tabumax (1 gac)

nHpopmanu (HUHAHCOBOTO
XapakTepa o IeHax U
ACCOPTHUMEHTE IIPH BHIOOPE
TOBApOB M YCIIYT.

CpaBHEHHE BapHAHTOB PACcX0JI0B
U 10X010B. JIMUHEBII 1
ceMelHbIN Or0mKeT. Pacuér u
yIl1aTa HaJorOB.

M3y4aeMbIX OHSITHUH.

Ocy1ecTBIISIET HOUCK
OTKpPBITON MH(pOpMaLUU
(hMHAHCOBOTO XapakTepa B
cetu HTEpHET.

Brnageer HaBbikamMu
CTPYKTYpH3aLUU
¢uHaHCOBOM
nHbopMaImH.

[IpaBuIIbHO TPOBOIUT

CPaBHUTENbHBIN aHATIN3
Pa3INYHBIX q)HHaHCOBBIX
IPOAYKTOB, BKJIHOYast
OAHKOBCKHUE YCIIYTH.

Hccnenopanue
rpaduKoB
byHKIUH B
TOJISIPHBIX
koopauHarax (1
4ac)

ITocTpoenue rpadpukoB
(GyHKIUI B MOJISPHBIX
KOOpJIMHATAX.
Odopmnenue rpaduka B OT.
HccnenoBanue n3MeHeHHs
rpaduka B 3aBUCUMOCTH OT
KOJINYEeCTBA BBIOPAHHBIX
3HaueHuil. MccnenoBanue
noBeJieHHs rpaduka B
3aBUCUMOCTH OT 3HaYEHUHN
K03(hUIHEHTOB.

PackpsiBaeT cmbIC
M3y4aeMbIX MTOHATUH.

Ilonumaer ocobeHHOCTH
MOCTPOCHUS IpaUKOB
(GYHKIMI B MOJSIPHBIX
KOOpJUHATaXx.

Bnaneer HaBrIKaMu
HCCIIeI0BATEIIbLCKOM
JIEATENLHOCTH TIPU
MPOBEICHUH
AKCIIEPUMEHTOB.

[IpaBuibHO BBIABISET
MapaMeTpbl, BIUSIONINE HA
pe3yJbTar.




[IpakTukym o
BBIYHCIICHUIO
JUTHHBI KpuBoH (1
qac)

JuckpeTusanus Kak METo/

ompeeeHus JJTMHBI KPUBOH.

[Tar quckperusanuu.
UccnenoBanue BIIVSTHUS
mara JMCKpPETU3aluh Ha
KOHEYHBIN pe3ybTar.

PackpsiBaeT cMbICIT
M3y4aeMbIX MMOHSITHUH.

[IpaBusibHO
HCIIONb3YET
JIACKPETU3ALUIO JUIS
BBIYMCIIEHHS JUIMHBI
KPUBOM.

Brnaneer naBbIKaMu
HCCIICA0BATEILCKOM
JIeSATEIIbHOCTH TIPU
MPOBEICHUH
AKCIIEPUMEHTOB.

[IpakTukym no [Tpubnmxénnoe ° PackpbIBaeT CMBICT
BBIYHCJICHHUIO BbBIYUCIJICHUC IJIOIaaAu N3y4aeMBbIX MMOHSTHUMN.
iouaaen puryp ¢urypsr. Meron e  IIpaBuIBHO

(1 vac) JUCKpETU3aIuu JJIs UCIIOJIb3YET

BBIYHCIICHUS IJIOMIAAN
¢burypsl. Metonbl
PSIMOYTOJIBHUKOB U
TpaIrenuu.

JIUCKPETU3AIUIO TSI
BBIYMCJICHHS IIOIIA AN
dburyp.

OcymectBuser
BBIYMCJICHHE IJIOIIAIH
¢uryp B 9T ¢
HCIOJIE30BAHUEM METOJIOB
MPSIMOYTOJIBHUKOB U
Tpaneuuu.

Brnaneer HaBBRIKaMu
HCCIICA0BATEIHLCKOM
JIeATETLHOCTH TIPU
MIPOBEJICHUU SKCIIEPUMEHTOB
110 U3MEHEHHIO [TapaMeTPOB
MIPU BBIYUCIICHUH TIIOMIATN

duryp.




11 knace

Temarunueckoe niianupoanme Kypca «Illpakruyeckasi ungpopmatuka» 1 yac B

Heae10, Becero — 34 gyaca

Temel,
PaCKpBIBAIOIINE
JTAHHBIA pazaen

MIPOrpPaMMBl,
1 KOJIUYECTBO
4acoB, OTBOJIUMOC
Ha UX U3y4eHHe

YuebHOe coneprkaHue

OcHOBHBIE BUIBI ACATEITHHOCTH
y4aIIuXxcst IPH H3yYCHUU TEMbI
(Ha ypoBHE y4eOHBIX JICHCTBHIA)

Paznen 1. MoaeaupoBanue (9 yacoB)

Cpena Scilab [Taker Scilab. Haznauenue e  PackpbIBaeT CMbICIT
(1 gac) Y yCTaHOBKA. BHelIHM BUj M3y4aeMbIX OHATHH.
OKHa IIPOrpaMMbl. 30HbI b IToHnMaeT OCHOBHOE
MPOCMOTpa I HasHavyeHue nakera Scilab.
PEIaKTUPOBAHUSL. *  IllpasmieHO
UCIIOJIb3YET OCHOBHBIC
OCHOBHbBIE KOMaH/TbI
i KOMaH/IbL.
riaaBHoro meHto Scilab.
. ° Biageer Mmexanuzmom
Pa6ora ¢ aiimamu. OCHOBBI paBoTHI ¢ daiiamu.
pabotsl B cpene Scilab. e  OcymecTBisier paboty
B cpegie Scilab.
Cpena Scilab: [TocTpoeHue ABYMEPHBIX e  PackphIBaeT cMbICI

rpacdukos (1 gac)

[Toctpoenue rpadukos
HECKOJIbKUX (DyHKUUH B
OJIHOW CHUCTEME KOOPINHAT.
Heckonbko rpagukoB B
OJTHOM IpaIueCKOM OKHE.
Odopmiienne rpapukos.
[Tonsipuas cucrema
KOOpP/JHMHAT.

° IIpaBunbHO
UCIOJIBb3YET PYHKITHIO
plot 1t mocTpoeHwus
rpagukKoB.

) I'pamotHO
OCYILIECTBIIET
odopmiieHne rpagKoB B
cpene Scilab.

° Bnaneer moctpoenunem
rpaMKoB B
MOJISIPHOM CUCTEME
KOOp/IMHAT.

[TocTpoenne
TPEXMEPHBIX

ITocTpoenne TpEXMepHBIX
rpa¢pukoB. OdopmieHue

° PackpeiBaer cmbicn
W3y4aeMbIX MMOHSITHUH.




rpaduKoB B cpefie
Scilab (1 uac)

TpEXMEPHBIX TpadrKOB.
®dynkiuu genfac3d u eval3dp.
®Oynxun meshgrid, surf u
mesh. @ynkiuu plot3d2 u

plot3d3. Ipyrue ¢pyHkIMM.

[Tonnmaer MPUHITUTIBI
MMOCTPOCHUS TPEXMEPHBIX
rpaduKoB.

IIpaBUIBHO KCIIONB3YET
OCHOBHBIE (DYHKIIUH JUIS
IIOCTPOEHUS TPEXMEPHBIX

rpaduKoB.

OcymecTBisier
odopmiieHre TPEXMEPHBIX
rpauKoOB B COOTBETCTBUU C
3a/1a4en.

Cpena Scilab:
pelieHue
ypaBHeHuid (1
qac)

BosmoxxrocTH cpenst Scilab s
pelIeHusi ypaBHEHUM.
Ornpezenenue noanHoma ¢
MOMOIIbIO (YHKIUH poly.
Pemenue anredpanyeckux
YpaBHEHUH C TOMOIIbIO (PYHKIIMU
roots.

['paduyeckoe penienue

3aJauu.

PaCKpBIBaeT CMBICJI
HU3y4aCMbIX MMOHATHH.

Bnazneer ocHOBHBIMU
BO3MOXKHOCTSIMU CpEIbl
Scilab mst perenwst
YPaBHEHHUU.

[IpaBunsHO
UCIIOJIB3YET P YHKITHIO
poly.

[ToHrMaeT npUHLMIIBI
rpaduuecKOro pericHHs
3ajay.

MopenupoBaHue B
cpene Xcos Mmakera
Scilab

TexHoNOTMS MOICTUPOBAHUS
B cpezie Xcos nakera Scilab.
bubnuoreka Xcos. [Tanutpsl

PackpsiBaeT cmbICiT
M3y4aeMbIX MTOHATUH.

Bnaneet trexHooruen

(1 gac) 6mokoB. Cxema pa3paboTKu MOZIEJIMPOBAHNS B CPEJIe
Moziesiei B cpejie XCOs. Xcos makera Scilab.
HccnenoBanue Moaeau
ceneno € MOZIe e  [IpaBuibHO
mudparopa.
nemmpparopa BOCIIPOM3BOHUT CXEMY
pa3paboTku Mojeneil B
cpene Xcos.
MopenupoBaHue I'padmueckoe MopenrpoBaHue ° PackpriBaet cMbICT
¢busnyeckux mojenei| B cpene Xcos. MoneanpoBaHue W3y4aeMbIX MOHSITHUH.
(1 gac) HKCIIEPUMEHTA TIO MOIYYCHHUIO ° TIpaBUIIBEHO
BBIXOJHOTO CUTHAJIA 3aJaHHOT0 paspaGaTbiBacT

Buja. Co3nanue MOJENH 1Mo
anroputmy. MccnenoBanue
MOJIETIH.

(bU3HYECKYIO MOJIENb 110
AINTOPUTMY.
OcymecTBisier
HCCIE0OBaHNE
MOJTYYEHHON MOJEIIH.




MopenupoBanue
CUCTEM YIPABJICHHS
(1 gac)

MoaenupoBaHue CUCTEM
YIPaBJICHUS B CPEJIe
rpaguyecKoro

MOJCIIUPOBAHUS XCOS.
HccnenoBanue MOACICH CUCTEM
YIPaBIECHUA.

PackpsiBaeT cMmbICIT
M3y4aeMbIX MMOHSITHUH.

Brnaneer Oubmnorexoit
cpensl rpaduueckoro
MozaeupoBaHus XCOS.

° IIpaBuiibHO
nooupaet OJIOKH IS
peanu3anuu 3a1aHHOU
MOJICTIH.

] OcymecTBisier
HCCJICI0BAHKUE MOJICTTH
yIpaBJICHUSI.

MopenupoBanue Mopaenb nonynsmuu 6e3 ° PacKpbIBaeT CMBICH

MOIYJIAUI OTrPaHUYCHUM. M3Yy4aeMbIX MOHSATHUH.

(1 gac) HccnenoBanue cTaHIapTHOTO ° O LTy p—
pemenus B cpene Scilab. CHCTEM ¢ IIPAMOit 1
Mozens nomyssiuy ¢ 00paTHOI CBA3LIO.
orpaHnyeHusMA. Mozeinb o OcymecTasier
QepxrobCTa. HCCIICIOBAaHUE
HccnenoBanue CTaH/IAPTHOTO CTAH/IAPTHBIX PEIIICHH
pemienus B cpene Scilab. MOJIeTel MOy IS B

cpene Scilab.

Coznanue OCHOBHBIE KOMITOHEHTBI ° PacKphIBaeT CMBICT

rpaduuecKux BU3YaJIbHOTO MPUJIOKEHUS CPEIBI M3y4aeMbIX TTOHSTUH.

MIPUIOKECHUH B Scilab. I'paduyeckoe okHO. e  TloHHMAaeT OCHOBHOE

cpene KomaniHas kHoIKa. HAa3HAYEHUE BU3YAIIbHBIX

Scilab (1 gac)

[Tepexmntouarens, Gaxox.
ITocTpoeHne mpocThIX
rpapuuecKkux MoJienei B cpenie
Scilab.

npuIIoKeHu# cpesl Scilab.

BnaaeeTr Bo3MOXHOCTAMU
cpensl 1uist paboThI ¢
rpaduyecKuM OKHOM,
CO3/IaHN KOMaHIHOM
KHOTIKH, TIEPEKITI0YaTEs,
daxka.

[TpaBuIIBHO CTPOUT
pocThie rpaduyeckue
mojenu B cpeje Scilab.

Pa3znen 2. Pemenne 3a1a4 onrumusanuu (8 yacon)




Pemrenue 3agau
OIITHMU3ALINY C
IIOMOIIBIO
AIEKTPOHHBIX
tabmur (1 gac)

Ucnons3oBanue DT misg
peueHus 3a1a4 ONTUMHU3ALNT
JUTSL TUHEHHBIX ()YHKITHA.
Onpenenenre MaKCUMyMa 1
MHUHHMMYMa C TTIOMOILIbIO
Pemarens.

Pemenue keiicoB, Tpedyromux
OIITUMHM3AIUH.

PackpsiBaeT cMmbICIT
M3y4aeMbIX MMOHSITHUH.

Ocy1ecTBisier
(dhopMupoBaHHe
OTPaHUYUTENBHBIX YCIOBHM
MIPH OMCKE ONTUMATBHOTO
peIIeHMS.

IIpaBUIBHO KCIIONIB3YET
BO3MOXXHOCTH Periarens B

OT LibreOffice Calc nug
ONTUMHU3AINH PE3YJIbTATA.

Pewenune 3anau VYuér u onTuMHU3anus JINYHBIX ° PacKpbIBaeT CMBICH
OIITUMH3alIun N CEMCHHBIX pacXxoa0B. M3y4aeMBbIX [MOHSTHUMN.
(bUHAHCOBBIX Ucnons3osauue DT mis ° Butazieet QyHKIMAMMU
IIPOIECCOB aHaIn3a OT nns perienus 3anay
(1 gac) (MHAHCOBBIX OKa3aJIel ¢ ONTUMU3ALUH (PUHAHCOBBIX
LEJIbI0 UX ONTUMHU3ALHH. nokasaresen.
Pemenne punancoBbIX 3a1a4. ° OCYILECTBISIET AHATH3
(UHAHCOBBIX IOKa3aTesel ¢
MMOMOIIBIO BO3MOKHOCTEH DT
LibreOffice Calc.
Pemenune 3amau [Touck JI0KanbHOrO MUHUMYMa ° PacKpBIBAET CMBICIT
ONTUMU3ALIMK B (byHKLINU OHOM NepeMeHHOH B M3y4aeMbIX TTOHATHH.
cpene Scilab cpene Scilab. dynkrus optim. ° OCyIIECTBIAET TOHCK
(1 gac) [Touck n10KaIbHOTO MUHUMYyMa ONTHMAJIBHOTO PELIEHNS C
yHKIMK HCCKONBKHX OMOIIBI0 QyHKIIUH Optim.
nepeMeHHo# B cpeze Scilab. e  IpasumbHo
[Touck MmuHMMYyMa HYHKIIUN
UCIIONB3YET () YHKIIUIO
Po3en6poka. .
optim 17151 OMCKa
MUHUMYMa (QYHKIIUN
HECKOJIbKUX MEPEMEHHBIX.
OnTumanbHbII @ynkuus nenu. Cucrema ° PacKpbIBaeT CMBICI
BBIGOpI 3agavuu OI‘paHI/I‘-ICHI/Iﬁ 3aga4 JIMHEWMHOTO M3y4aeMBbIX [MOHSTUMN.
JIMHEWHOTO TPOTPAMMHPOBAHHUS. ° TTpaBHIBHO
nmporpaMMupoBaH ust | OyHKIM linpro ans pemeHus HCTIONB3YeT QYHKIIMIO
(1 gac) 3a/1a4 JIMHEMHOTO linpro st pemenus
MIPOrpPaMMHUPOBAHMUSL. 347124 JTHHEHHOTO

CrpyKTypa 1 UCHIOIb30BAHNUE.

POrpaMMHUPOBAHMS.

CaMocCTOATENBHO
bopMynupyeT CUCTEMY
OTpaHUYEHUN IIPU PELICHUN
IIPAKTUYECKUX 3aJau.




OnTuManbLHBIN

OcHOBHas CyTh

° PackpeiBaet cmbich

BBIOOD:
JTMHAMHYECKOe
MPOrPaMMHPOBaH He
(1 gac)

JMHAMHYECKOI0
IIPOrpaMMUPOBAHUSI.
[TpeumyniecTBa 1 HEAOCTATKH.
Hcnonp3oBanue OT ais pemeHus
3anau. [IporpamMma Ha s3bIKe
Python st pemenus 3anau
JMHAMHYECKOI'0
IIPOrpaMMUPOBAHUSI.

HN3Yy4aCMBbIX ITOHSTHH.

° Brinenser 3agaun, nis
KOTOPBIX TMHAMHUYECKOE
MPOrpaMMHUPOBAHUE SIBJISIETCSA
ONTUMaJILHBIM BBIOOPOM.

° CaMOCTOSATEILHO
OCYIIECTBIISCT PEIICHUE
3aga4d B OT u Ha g3bIKe
nporpamMmmupoBanus Python.

OnTuManpHast
ynakoBka (1 gac)

3agaya o prok3ake. Onucanue
npoOnemsl. [TocTanoBKa 3a1auu.
OTansl penieHus 3a1a4u ¢
MTOMOIIBIO THHAMUYECKOTO
MIPOrPaMMHUPOBAHUS Ha SI3bIKE
Python.

Buzyanusanus pe3ynbrara ¢
nomotipio Matplotlib.

® PaCKpBIBaeT CMBICJI
HN3Yy4aCMBbIX MTOHATHH.

o [IpaBunsHO
BOCIIPOU3BOIUT 3TAIbI
pelIeHus 3a/1a4u ¢
IIOMOLIBIO
JTUHAMUYECKOTO
[IPOrpaMMUPOBAHMUSL.

® CaMOCTOSTEIIEHO peumact

3aJ1a4M [TOMCKa
ONTUMAJIbHOM YIIAKOBKH.

OnTuMu3anms
BBIUHCIIMTENBHBIX
MIPOILIECCOB:
MPAKTUKYM

(2 gaca)

[TapannenbHble 1
MI0CJIEIOBATEIbHBIE
MPOIIECChl. 3aBUCUMBIE 1
HE3aBHCHMBIE MPOLIECCHI.
Pemenne 3anau
ONTUMM3ALMH NP 33JaHHBIX
YCIIOBHSIX.

Juarpamma ["'anTa B pereHnuun
3aJa4 ONTUMHU3aLUU
MapaJuIEIbHBIX MPOLECCOB.

° PackpsiBaet cmbich
M3y4aeMbIX MOHSITHUH.

° Paznuuaer
napajuieJIbHbIe U
MOCJICI0BATEIIbHEIE
MTPOLIECCHI.

° CaMOCTOSTEILHO
HaXOIUT OIITUMAILHOE
perieHue B 3aJIaHHbIX
YCIIOBUSIX.

L IIpaBunbpHO cTpOUT

auarpammy ['aHTa.

Pa3znen 3. UckyccTBeHHBII HHTEIEKT H MalIMHHOE o0y4enne (15 yacos)




HckyccTBeHHBII
WHTEJUIEKT.

Beenenwe (1 gac)

UTo Takoe UCKYCCTBEHHBIM
uHTeuiekT? Uctopus pa3Butus
NU. Knaccuduranus .
Ouenka ypoBHs MU ¢ moMonipro
tecta Trropunra. OCHOBHBIE
obnactu nmpumenenus NUH.

PackpsiBaeT cMmbICIT
M3y4aeMbIX MMOHSITHUH.

ITonnmaet oTimuue

CHUCTEM CJIa00ro U
cunbHoro UN.

OpueHtupyercs B
OCHOBHBIX 00J1aCTsIX
npumeHenus: UN.

[IpaBunbHO
BOCHPOU3BOAUT
OCHOBHBIE 3TaITbI
pazButus UU.

CYIIECTBYIOIINX 6630H3CHOCTB, MCAMIIMHA. A3Y4aeMBIX MOHSTHUI.
cucrteM U1 CucreMsl YMHOIO 10Ma. ° TpusoauT pUMepbI
(1 gac) ['onocoBble TEXHOJIOTHH. CYILECTBYIOLINX CHCTEM
O06paboTKka 10KyMEHTOB. .
IlepeBoabl, reHepanus
KOHTEeHTA. [ 'eHepanus
H300paKCHHIA.
MalIMHHOTO METOJI0JIOTUSI UCKYCCTBEHHOTO M3y4aeMbIX TTOHATHH.
obyuenus (1 HAHTCJIICKTA. ° ITonnMaeT HazHaueHue
qac) Knaccudukanus. Perpeccus. KaxI0H 13 3ama4 MO
Knacrepuzauus. O6pabotka
° YcnemHo COOTHOCUT
€CTECTBEHHOI'O A3BIKA.
perraemMyro npoosiemy ¢
Kareropuu mammaHoOro .
onxHou m3 3agad MO.
o0OyueHusl.
° Ilepeuncisier
OCHOBHBIE AITOPUTMBI kareropuu MO.
MaIIuHHOTO O0y4YeHUSI.
OueHka kauecTBa Pasznenenne BEIOOPKHU Ha ° PacKpbIBaeT CMBICI
MOACIN (1 qac) 06yt1a101uy}0 1 TECTOBYIO. A3y4YaEMBIX [MOHSTUMN.
MeTpuku B 3a1a4ax MalITiHHOTO ° BiazeeT NpHHLMNAMH
0byueHus. pasjienenus BEIOOPKHU Ha

Omn6ku KnaccupuKarim.
Marpuna omuoox.

Mertpuku KadecTBa s 3a/1a4
KJIacCU(UKALUU U PETPECCUU.

00ydJaronyro 1 TECTOBYIO.

IIpaBuibHO
MIEPEYUCIIAET METPUKHU
JUIS 337124
KJaccuukanuu u
perpeccuu.




Meron Hcnonbs3oBanue Merona ° PackpsiBaeT cMmbICIT
OmKak X K-Grmkaifmx coceneit aist U3y4aeMbIX MOHSTHIA.
coceneit peIIeHUs 3a/1au KIacCU(PUKAIIU.| o [ToHUMaeT, 4To
(1 qac) HOHFOTOBKa JaHHBIX AJIA BKJIIOUAET B ceOs
npumMenenus Mmetoa K-NN. [OJITOTOBKA TAHHBIX.
OCHOBHBIE 3TalNbl B pEHICHUU ° OCMEBICIIEHHO
3a/1ad. HEPEUNCIISIET OCHOBHBIE
ATambl B PEIICHUH 3a/1a4
meToxoM k-NN.
Anamnz MeToObI OLIEHKY KauecTBa °

oTksioHeHui (1
qac)

peleHus i 3a7a4 MalTHHHOTO
00y4eHusl.

MuHUMHU3AIUS OTKIIOHCHHH.
Henoobyuenue u nepeoOyyeHue.

PackpsiBaer  cMbICH
WU3Y4aEeMBbIX ITOHATHM.

HaseiBaer  MeTonanI
OIICHKM KadecTBa JUIA
3a/71a4 PErpecCcuu.

ITormMaeT OCHOBHEBIC

mapamMeTpbl He,[[006y‘ICHI/I$I u
Hepeo6yquH$[ MOJCIIN.

JlepeBo pUHSATHUS
pemenuii (1 gac)

JpeBoBuHBIN rpad.
JIucroBoii y3eun.

PaCKpLIBaeT CMBICJI
HN3Yy4aCMBbIX MTOHATHH.

Merononornyeckue
IpeuMylIecTBa AepeBa
HPUHATHS pEILICHHH.
Hcnonp3oBanne JiepeBa
OPUHATHS  PEIICHUH  JUIs
peleHns 3a1a4.

CaMOCTOATEIBLHO
MIPUBOJIUT IIPUMEPBHI
pelraeMbIX 3aj1ad.

CaMOCTOSITEIILHO
MIEPEYUCIISICT OCHOBHBIE
MIPEUMYIIECTBA METO/IA.

3anaua
KJIacCU(PUKALIUH.
Jlunenas Moaenb
(1 gac)

3amaua kinaccuukamuu.
MaremaTnueckast MOJIENb.
Jluneitnast pyHKUHS.
Ornpenenenue

K02 PHUITMEHTOB METO10M
MIOCJIEI0BATEIbHBIX
YTOYHEHMM.

PackpsiBaet cmbICT
M3y4aeMbIX MOHSITHUH.

Bmaneer meTomom
MOCJIE0BATEIBHBIX
YTOYHEHUIN
K03 (HUIIUEHTOB TS
MTOJTY4CHUS
pa3AenUTEIbHON TUHUI
MY KJ1acCU(UKAIIHH.

CaMOCTOSITEIIbHO
MOJICTTUPYET
KJ1accuukanuio Ha
3aJJaHHBIX Habopax
3HAQUCHHUH.




OO0yuenwue
JIMHENHON MOEIIH
(1 gac)

OGyuaromas BeiOopka. [Ipomecc
00ydeHus1. Jmoxa. 3HaKOMCTBO C
oOydeHreM JIMHEWHON MoJeNn Ha
MIPOCTOM IIpUMepe
HCKYCCTBEHHOI'O HEMpPOHA C
OJIHUM BXOJIOM, Korja y=Ax (mpu

b=0).

PackpsiBaeT cMmbICIT
M3y4aeMbIX MMOHSITHUH.

ITonnmaeT OCHOBHOE
Ha3HAYCHUE JTUHEHHOMN
MOJIETIN.

CaMOCTOSATEILHO
ucciaeayer pabory
TOTOBOM JIMHEHHOM
MOJIETIN.

JIuneiinas perpeccus
(1 gac)

3HAKOMCTBO C OCHOBaMU
JIMHEMHOM perpeccum.
IIpsimonuHeHas annpoKCUManus.

PaCKpBIBaeT CMBICJI
HN3y4aCMBbIX MMOHATHH.

Bnaneer MmeTogamu
noabopa mapamMeTpoB




Bo3MmoxkHOCTH OLleHUBATENA
LinearRegression 6HOIHOTEKH
Scikit-Learn.

MOJIENIHN C VICIIOJIb30BAHUEM
BO3MOXKHOCTEN OMOIIMOTEKHA
Scikit-Learn.

PaccmoTrpenue npumepos ° CaMOCTOATENBHO

HUCIOJIL30BaHUS JIMHEUHON MIPOBOJIUT aHAJIN3

perpeccuu. MOJTyYEHHBIX

pE3yJIbTATOB.

IlepuenTpoH. ITosiBneHne nepuenTpoHa. ° PackpbiBaeT cMbICTT
Heiiponnsie cet (1 | Onucanue u cxema U3y4aeMBIX TOHATHHA.
qac) AJIEMEHTAPHOI0 NEPLENTPOHA. ® CaMOCTOSTENILHO

N3MeHeHune BECOBBIX CO371a8T CXeMy

ko3 durmenToB. Metoauka 3JIeMEHTAPHOTO

00y4eHus. HEPLENTPOHA.

[ToHnmaeT npuHLMI
00y4eHUsI C U3BMEHEHUEM
BECOBBIX KOA(PDHUITUESHTOB.

MHorocioiHble
cetu (1 yac)

ApXHUTEKTYpa MHOT'OCIIONHOM
cetu. OyHKUMS aKTUBALUH.

OO0yueHue MHOTOCJIOMHON CEeTH.

Konn4ecTBO CKpBITBIX CIIOEB.
Mertox o6paTHOTO
pacpocTpaHeHHUs OIITHOKH.

PackpsiBaet cmbICIT
W3Y4aEeMBbIX ITOHATHM.

ITonrmaeT OCHOBHBIE
IIPUHLUIIBI YCTPOUCTBA
MHOTOCJIOHOM CETH.

dopmynupyer
IIOJIXO/1bI IIPH BBIOOpE
KOJIMYECTBA CKPBITHIX
CIIOEB.

BbaitecoBckas
cratucruka (1
qac)

BeposTHOCTHBIE alITOPUTMBI.
BeposTHOCTh pUHAAIEKHOCTH
K Kknaccy. HauBHbII
0ailiecoBCKUI K1acCU(PHUKATOP.
O06paboTka 3aBUCUMBIX

PackpsiBaet cmbICT
M3y4aeMbIX MTOHATUH.

Brnaneer MexannuzmMom
OTIpe/IeNICHNUsI BEPOSATHOCTH.

° [ToHnmaeT npuHIMI
MPU3HAKOB.
Pemenue npaktuueckux paboThl HANBHOTO
3aja4. 0alieCOBCKOro

KJ'IaCCI/I(I)I/IKaTOPa.




WNHpuBuyanbHel i Bri6op oxHOrO M3 ° CaMOCTOSTEbHO

MPOEKT AITOPUTMOB MAITUHHOTO MPOBOJIUT MOATOTOBKY

(2 gaca) 00y4eHHs JUIsl pEIIECHUS naHHbIX it MO.
3a]1a4 MPOEKTa. ° Vcrons3syer
Hcnonp3oBanue 6MOIMOTEK BO3MOKHOCTH OHOIMOTEK JUTS
Python st 00ydenust mogemn. MO.
O1rieHka KayecTBa MoJIy4YeHHOU

[ Anlantupyer rotoBbie
MIPUMEPHI UCTIOTb30BAHMS
MO noa KOHKpETHBIE
peanu3aluy CBOMX 3a/1au.

MOJICIIU.
Busyanuszanus pesynbpraTta.
AHanu3 u opopmiieHUE

€3yJibTaTa padoThI.
pesy. p ° IIpaBunbHO oopmitsieT

pe3ynbTaThl NPOBEAEHHOTO
aHanu3a 1 GopMyaupyer
BBIBOJIBI.

Pe3seps (2 uaca)

®OPMA [TPOBEJIEHU S 3AHATHI
OnextuBHbIi Kypc «lIpakTuueckas unpopmaruxa» aisg 10—11 knaccoB paccunutan Ha

MIPOBEJICHUE 3aHATHI 110 OJJHOMY aKaJeMHUeCKoOMYy 4yacy B Heaento. [IpenycMoTpena rpynmnoas
¢dbopMma 3aHATUH B KJacce ¢ yuuteneM. OHaKo HaMMYue 00y4YarouX 1 METOINYECKUX
MaTepuasoB Ha mIaTdopMe MO3BOJISET MPU HEOOXOAUMOCTH OPTaHU30BATh U IUCTAHIIUOHHYIO
(dbopMy npoBeieHUs 3aHIATUH.
TemaTudeckoe TIAHUPOBAHKUE KAXKIOTO KJIacca COCTOUT U3 2 MoayJiel o 1-3 paszzena, B
Ka)KJIOM U3 KOTOPBIX OT 5 10 15 3ansaTuil. 3aHATHS Ipe1ycMaTpuBalOT KaK MHIWBUIYyaIbHYIO, TaK
Y TPYIIOBYIO (JOPMBI paObOTHI IKOIBHUKOB. B 21€KTHBHOM Kypce Hanbosiee pacrpoCTpaHeHbI
cnenyroiue GopmMbl pabOTHI: 00CYXKACHUS, TUCKYCCHH, PEIIEHUS KEICOB, MPAKTUKYMBI.
YYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

METOANYECKHUE MATEPHAIJIBI U YHEHUKA
[TomonynbHBIE JUJTAaKTHYECKHE MaTepuabl, Ipe/ICTaBICHHBIE Ha
oOpa3oBaTenpHOU IaThopme (B TOM YHUCIIE pa3JaTOUYHbIM MaTepual u T. 11.).

METOJUYECKHUE MATEPHAJIBI UL YUHUTEILA

JleMOHCTpallMOHHBIE MaTepUabl IO TEME 3aHATHA. MeTonnueckue Marepuaisl, Metoandyeckoe
BUJIEO C TIOJIPOOHBIM Pazd0OpOM MaTEpUaIOB, PEKOMEHIYEMBIX ISl HCIIOIb30BaHMS HA 3aHSTHU.
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CUCTEMA OHEHKH JOCTU/KXEHUSA INTAHUPYEMBIX
PE3YJIBTATOB

3JIEKTUBHOI0 Kypca «IIpakTnyeckass HHPOpMATHKA»

Cucrema OLEHKH JOCTHKEHHUS IUIAHUPYEMBIX PE3YJIbTATOB OCBOECHUS
ANIEKTUBHOIO Kypca (Jajiee — CUCTEMA OLIEHKH) ABJISIETCS] YACThIO CUCTEMBI OLIEHKH
U YIOpaBICHUsS KadecTBOM 0Opa3oBaHUSl BCeX MPEAMETHBIX oOsacTedl B
coorBerctBUM ¢ PI'OC COO, ®OII COO, OOIl COO wu perynupyercs
«Ilonoxennem o ¢opMax, NEPUOJUYHOCTH, TMOPSJIKE TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH M MPOMEKYTOUHOM arrectauuu oOydaronuxcs», «llonoxxenuem o
BHYTPEHHEI CUCTEME OLIEHKU KauecTBa 00pa30BaHuUs», IPUKA3aMH O BECE OTMETOK
KaXJ10i1 00pa30BaTEIbHON OpraHu3aluu.

Heab cucrteMbl OLEHKH 00pa30BaTENbHBIX pE3ylbTaTOB Kypca —
YCTaHOBJIEHHE COOTBETCTBUS 0OpazoBaHusi TpedoBanusM @PI'OC, nomydenue
O0OBEKTUBHOM MH(POPMAIIMN O COCTOSHUU KauecTBa 00pa30BaHUs, TEHIECHIUAX, €T0
U3MEHEHMAX U MPUYMHAX, BIUAIOIINX HA €r0 YPOBEHb, CBOEBPEMEHHOE NPUHATHE
MEJarOrH4eCKMX 1 yIpaBiIeHYECKUX pEIICHUH.

OCHOBHBIMH HANPABJICHHUAMH H LEJAMH OLICHOYHOH JeATeIbHOCTH
SIBJISIFOTCH:

— OLEHKa O00pa30BaTelbHBIX JOCTHKEHHM Kypca oOydaroluxcs Ha
pa3IMYHBIX 3Tamax OOy4YeHHs KaK OCHOBAa MX IPOMEXYTOUYHOM M HMTOrOBOU
aTTecTaluu;

— OLIEHKa pe3yJIbTaTOB JEATEIbHOCTH IEJarornyeckux pabOTHUKOB Kak
OCHOBA aTTECTAlMOHHBIX MPOLIEYP;

— OLIEHKa PEe3yJIbTaTOB JEATEILHOCTH 00pa30BaTEIbHON OpraHM3allM Kak
OCHOBA AKKPEIUTALMOHHBIX IPOLEAYP.

Cucrema OLEHKM NIpHU3BaHA CIIOCOOCTBOBATh MOJAJIEPKAHUIO E€IMHCTBA
BCEl cHUCTEeMBbl 0Opa3oBaHHs, OOECIEYEHUIO MPEEMCTBEHHOCTH B CHUCTEME
HEMpEpBIBHOTO  00pa3oBaHMs  mpeaMeTHol — obmactn  «Martematuka U
MH(OPMATUKAY.

OueHka JOCTHXKEHHUS IUTAHUPYEMBIX PE3YJbTaTOB OCYIIECTBISIETCS B
paMKax CUCTEMBbI OLIEHKU KayecTBa 00pa30BaHUsl, KOTOpasi BKIIOYAECT:

® CTapTOBYIO IMATHOCTHUKY;

® TEKYLIYIO U TEMAaTUYECKYIO OLIEHKY;

® UTOTOBYIO OLICHKY;

® [IPOMEXYTOUHYIO aTTECTAIHUIO;

® [ICHUXOJIOTO-TIeJarornyecKkoe HabIt0IEHHUE;

® BHYTPEHHUW MOHUTOPHHT OOpPa30BATEIBHBIX JOCTHKEHUHN
oOy4Jaronuxcsi. B coorsercteunm ¢ ®I'OC COO cucTema ONEHKH 06pa3oBaTebHOR



OpTraHu3aliy Pealln3yeT CHCTEMHO-ICITEIbHOCTHBIN, YPOBHEBBI M KOMIUICKCHBIN MOJXOIBI K
OIICHKE 00pa30BaTEeNbHBIX TOCTIDKCHHMH, KoTopble oTpaxeHsl B OOII COO kaxmoit
o0pa3oBaTenbHON OpraHu3aIluy.

Omnenka 00pa30BaTENBHBIX TOCTHKEHUH OOydJaroOlmUXcs KaK OCHOBAa HMX
IPOMEKYTOUYHOW ¥ MTOTOBOM aTTECTAIlMM OCYIIECTBISAETCS aIMHHHCTpAIHCH
o0pa3oBaTeNbHON OpraHU3aINH B X0/I€ BHYTpEeHHETO MOHUTOpHHTA. CoZiepyKaHue 1
MEPHOANYHOCTh  BHYTPECHHETO MOHHTOPHHTA YCTAHABIIMBACTCSA  PEIICHHEM
MIEIarOTMYECKOTO COBETa 00Pa30BaTEIILHON OPraHN3aIlNH.

OcobOennocTu OIICHKHU JOCTUIKCHUSA JIMYHOCTHBIX PE3yJIbTaToB

OrneHka JTUYHOCTHBIX PE3YJIbTAaTOB O0OYUYaAOIIUXCsl OCYIIECTBIIIETCS Yepe3
OLICHKY JIOCTM)KEHHS IUIAHUPYEMBIX  pe3yJbTaTOB  OCBOEHHUS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl, KOTOpbIE ycTaHaBIuBatoTcs TpedoBanusimMu OI'OC
COO.

dopMHpOBAaHUE JUYHOCTHBIX PE3YJbTATOB O0OECIEUMBACTCS B  XOJE
peayin3allMd  BCEX KOMIIOHEHTOB 0Opa30BaTENIbHOM JEATENBHOCTH, BKIIOYas
BHEYPOUHYIO AESATEIbHOCTD.

JlocTHKeHNE TMYHOCTHBIX PE3yJbTaTOB HE BBIHOCUTCS HA UTOTOBYIO OLIEHKY
oOyyaroluxcsi, a ABJISETCS MPEAMETOM OIEHKH 3()(PEKTUBHOCTU BOCIUTATENIBHO-
o0Opa3oBaTeNIbHOI NEeATENBHOCTH oOpa3oBaTenbHOU OpraHu3alHu U
0o0pa30BaTeNbHBIX CUCTEM Pa3HOro ypoBHA. OLEHKAa JMYHOCTHBIX pPE3YyJIbTaTOB
o0pa3oBaTeNbHOM  JEATETbHOCTH  OCYIIECTBISIETCS B XOJ€  BHELIHHX
HenepcoOHM(PUIMPOBAHHBIX MOHUTOPUHIOBBIX MCCJICOBAHUM,

Pe3ynbTaThl, MOJydEHHbIE B XOJI€ KaK BHEUIHUX, TaK U GHYMPEHHUX
MOHUMOPUH206 (NpU HAAUYUY), UCTIONB3YIOTCS TOJIBKO B BHJIE arperUpOBAaHHBIX
(YcpeHEHHBIX, aHOHUMHBIX ) TaHHBIX.

Oco0eHHOCTH OLICHKH JOCTHKEHUSI MeTANIPEAMETHBIX Pe3y/IbTaTOB

OreHka MeTanpeIMEeTHBIX Pe3yIbTaTOB MPECTABISAET COOOH OIIEHKY
JTOCTIKECHUS YPOBHS C(OPMUPOBAHHOCTH YHUBEPCATBHBIX YUCOHBIX JCHCTBU:
M03HABATEIILHBIX, KOMMYHUKATUBHBIX, PETYJIATHBHBIX. DOopMUpOBaHUE
MeTaIpeAMETHBIX PE3yJIbTATOB 00€CIIEUNBAETCSI COBOKYITHOCTBIO BCEX YUEOHBIX
MPEAMETOB, YUeOHBIX KYPCOB U BHEYPOUHOM AesiTenbHOCTH. OleHKa JOCTHKCHUS
METaIpeAMETHBIX PE3YJIbTATOB OCYIIECTBIISIETCS B X0/I¢ BHYTPEHHEr 0
MOHUTOPHUHIA KauecTBa 00pa30BaHUs U HE3aBUCUMOM OIIEHKH Ka4eCTBa
o0pazoBaHMsl.

OrneHka JOCTHKCHHSI METAIllPeIMETHBIX  PEe3yJbTaTOB  OCYIICCTBIISICTCS
aIMUHHACTpAIIe  00pa30BaTEIbHONM  OpraHM3alid B XOJE€  BHYTPEHHETO



MOHHUTOPHHTA.

dopMaMH OLIEHKH METANPEIMETHBIX PE3yJIbTaTOB SBIISIOTCS:

— JIJI IPOBEPKHU YHUTATENbCKOW T'PaMOTHOCTH — MHUChbMEHHas padoTa Ha
MEKIIPEIMETHOU OCHOBE;

— JJIs. TIPOBEPKU LU(PPOBON T'PaMOTHOCTH — TMpakTUYecKas padoTa B
COYETaHUU C MUCbMEHHOH (KOMITbIOTEPU30BAHHOM ) YaCThIO;

— JJ1s IpOBepKU CHOPMUPOBAHHOCTH PETYIISITUBHBIX, KOMMYHUKATUBHBIX
Y T03HABATEIbHBIX YHUBEPCAIbHBIX YYEOHBIX JEMCTBUI — DKCIIEPTHAs OLEHKA
MpoIecca M PE3yibTAaTOB BBINOJHEHUS] TPYNHOBBIX U (MJIM) WHIMBUAYaJTbHBIX
y4eOHBIX UCCIICAOBAHUN U TIPOCKTOB.

Kaxnaplii W3 NOEpEeurCICHHBIX BUJIOB JUATHOCTUKH TPOBOJUTCA C
MEPUOJIMYHOCTHIO HE MEHEE YEM OJIMH pa3 B JIBa roja.

Kpurepuu oneHku npoeKTHON paboThl pa3pabaThIBAIOTCA C yUETOM IIeNied U
3a/lay TPOEKTHOW JESATENBHOCTH Ha JaHHOM JTane o00pa3oBaHUS KaXaou

OpraHM3aIfe CaMOCTOSTENHHO.
Oc00eHHOCTH OLIEHKH JOCTH/KEHUS NMPEAMETHBIX Pe3yJibTATOB

O000MEHHBIMHU KPUTEPUSMHU OLICHKHU MPEIMETHBIX PE3YIbTATOB SABIISIOTCS:
— 3HaHWE U IOHHMaHUE,
— NPUMEHEHUE,
— (YHKIIMOHAJILHOCTb.
OneHka NpPeaMETHBIX PE3YNbTATOB OCYIIECTBIISIETCS NEAArOrMYECKUM
pabOTHUKOM B XOJI€¢ MPOUEAYP TEKYIIEro, TEMAaTUYECKOTO, MPOMEKYTOUYHOTO WU
HUTOTOBOT'O KOHTPOJIS.

THIIBI OLIEHOYHBIX MPOLEAYP

[Ipumensembie B 00pa3oBaTEIbHOM IIPOIIECCE OIEHOYHBIE TMPOIETYPHI
ONPENEINISIOTCS LENSIMU  OLEHUBAHUA M COMPOBOXKIAIOTCS CBOEBPEMEHHBIMU
PEIICHUSIMU TI0 €T0 pe3yibTaTy (Tadsumia 1).

Tab6muia 1. CooTBETCTBUE OIIEHOYHBIX MPOIETYP IEISIM OIICHUBAHUS U PEIICHUS
10 X pe3yJIbTaTy Kypca

OneHoYHbBIE
MPOLIETYPHI

[{enu oreHnBaHusA ITeproauyHOCTH Pewenus

BuyTpeHHss onieHka

Ouenka CraproBas [To mHeobxomumocTH, | OTOOp comeprkanus,
TOTOBHOCTHU JMATHOCTHKA | B 3aBUCHUMOCTH OT METOJIOB U
y4amuxcs K CJIO)KHOCTH TE€MBI, €€ | TEXHOJIOTHMA JJIst

W3YYEHUIO

MIPUOPUTETA, CBSI3U

OpTraHu3aliu




O1neHo4YHbBIE

[lenu oueHnBaHuA ITeppoanyHOCTH Pemmenus
POLEAYPBI
OTZIETIbHBIX 00pa3oBaTeNbHBIX yueOHOM
MOZYJIEH, pa3AeiiOB pe3yJIbTaToOB C JIEATEIBbHOCTH,
(Tem) IpYTruMU COOTBETCTBYIOIINX
npeaIMeTaMu CTapTOBOMY YPOBHIO
TrOTOBHOCTH
YYaILUXCS, B TOM C
YYETOM
nuddepeHIpoBaHH
Oro MoAxo/a;
KOPPEKTUPOBKA TEM
MOJYJIEN U
WHIMBUTyaJIA3a s
y4eOHOro nporuecca
Onpenenenue Texymee [1o exxerogHOMY CBoeBpeMeHHas
YpOBHS OLICHUBAHHE rpaduKy OIIEHOYHBIX | KOPPEKTHUPOBKA
JTOCTUXKEHUS npoueasyp KaJIeHAapHO-
yYaluMucs TEMaTHYECKOIrO
pE3yJIbTaTOB, TUTAHUPOBAHMS,
MPETYCMOTPEHHBIX ot00p opm,
MOJlyJIEM METO/IOB U CPEJCTB
OpraHu3alH
JESATEIIBHOCTH TSI
JTUKBUAAIIMT
o0pa3oBaTeIbHBIX
neUIITOB
yUanmxcs
Onpenenenue Tematnueckoe | Onenka o kaxaoil | CBoeBpeMeHHas
YPOBHS OLICHUBAHME TEME MOJLYJIS KOPPEKTHPOBKA
JNOCTUKEHUS (ompenensercs KaK | IpOrpaMMbl MOTYJISt
TUTAHUPYEMBbIX CpEIHEB3BEIlICHHAs | U y4eOHOTO
PE3yJIbTaTOB, OTMETKa BCEX nporecca
KOTOpBIE OLIEHOYHBIX (MHAMBU Y aTU3AIIIS

OCBanBaIOTCS B
paMKax H3ydeHHUsI
TEMBbI y4eOHOTO
MO/TYJISL.

MpOLEAYp IO TEME)

y4e0HOTO TpoIiecca)




O1neHo4YHbBIE

[lenu oueHnBaHuA ITeppoanyHOCTH Pemmenus
1000101 (S0 0) 1

[Tonnmanue

YYAIIUMUCS

JTUHAMUKHI

y4eOHBIX

pE3yIbTATOB

BHYTPH TEMBL.

Brisasnenue tem,

BBI3BIBAIOIINX

y4eOHbIE

3aTpyAHEHUS

Brisisnenue ITcuxomnoro- [TocrosiHHO. Koppektuposka

0COOEHHOCTEN U neparorudeck | LlenenanpasneHHOE | TOYPOYHOIO

pa3BUTHSL, aHATU3 oe HaOJI0JICHHE — M0 | TJITAHUPOBaHUS,

OCBOCHHUS HaOJIIoJIeHue | Mepe MOAXO/I0B K

IpOrpamMMbl HEO0OXOJUMOCTH, 110 | 00yUYEHHI0, TIJIaHa

MOMYJIS, 3ampocy POJUTENIEH | BOCIIUTATEIbHOMN

MIPOCKTUPOBAHUE U TI€JIaroroB paboTHI,

Mep MJIaHUPOBaHUE

WHIMBUTyaTbHOU WHIUBUTYaTbHBIX

MOAJICPKKU KOHCYJIbTAIIHM,
3aHSITUI, BCTPEY C
POIUTEISIMH,
HaIpaBJICHUE
yJammxcs Ha
MEIUKO-TICUXO0JIOTO-
MeJaroru4ecKyto
KOMUCCHIO

Ouenka usmenenusi | Buyrpennuii | Conepxanue u OcHoBanmue 1o

YPOBHSI MOHUTOPUHT | IEPUOJIUYHOCTh MOATOTOBKE

JTOCTHKEHHUSI oOpa3oBaTeilb | yCTaHABJIUBACTCSA pPEKOMEH Al

METaINpeaMETHBIX, | HBIX €KETrOJHbIM JUISL TEKYILEH

IPEAMETHBIX JOCTIDKCHUM | pelIeHUEM KOPPEKIIUU

pe3yIbTaToB, OoOyJaronmMXxcs | meaaroruueckoro y4eOHOTr0 mpoiliecca

YPOBHS COBeTa U ero

(byHKITMOHATEHOU o0Opa3oBareabHOMI WHMBUTyaIH3aluN

rPaMOTHOCTH OpraHHA3aLNA u (wm) nns




O1neHo4YHbBIE

[lenu oueHnBaHuA ITeppoanyHOCTH Pemmenus
MPOLEAYPBI
oOyyJarommxcs u TTOBBILLICHUS
YPOBHS KBATH(UKAITNH
npodeccnoHaTEHOT IE€JIarOTMYE€CKOTO
0 MacTepcTBa paboTHUKA
T1€J1aroroB
Onenka crenenn u | [Ipomexyroun | [lepponndHocTs OcHoBanwue 1
YPOBHSI OCBOCHUS as arrecTanys. | MPOBEICHHUS repeBoia
yYaIMMHUCS Hrorosas OIIPENCIISIETCS y4auerocs B
IIPOrpaMMBbI aTTeCTalus o0Opa3oBaTeNbHOM CJIEYIOLINM Ki1acc,
MOYJIsA, Kypca OpTraHu3aliu nonyck k [A.
€KETrOJIHO. CocraBiieHue 1mjiana
ITo uroram JIMKBUIALIMHA
OCBOCHUS paboueit aKaJEMUYECKOU
MpOrpamMMBbl Kypca 3a10JDKEHHOCTH,
MepeBo HA

o0yueHue 1o

aTal THPOBAHHBIM
o0pasoBaTebHBIM
nporpamMmmam, B
COOTBETCTBHH C
PEKOMEHIAIUSIMU
TMICUXO0JI0TO-MEHKO-
Ie1arornyecKomn
KOMHCCHUH JIMOO Ha
oOyueHue 1o
WHIVNBUIYATBHOMY
y4eOHOMY IJIaHy,
MTOBTOPHOE
oOy4eHHeE 110
YCMOTPEHHIO
poauTenen
(3aKOHHBIX




O1neHo4YHbBIE
[lenu oueHnBaHuA ITeppoanyHOCTH Pemmenus

MPOLEAYPBI

MpeICTaBUTENCH )

q)OprI KOHTPOJIA

JIist orieHKH 00pa30BaTENIbHBIX PE3YIbTATOB HCIIOIB3YIOTCS CICAYIOIINE
(GopMBbI KOHTPOJIS:

— J0KJIaJa — (hopmMa KOHTPOJIS, TIO3BOJISIFOIIAS OIEHUTh HABBIKHU ITyOJIMIHOTO
Pa3BEPHYTOrO  BBICTYIUICHHMS  Yy4alllerocsi MO  ONPEACNIEHHOMY  BONIPOCY,
OCHOBAaHHOTO HA CaMOCTOSITEJIbHO MPUBJICYEHHOW, CTPYKTYpPUPOBAHHOU U
00001IEHHON UM HH(pOPMAITUH, B TOM YHUCJIE B BUJIC MPE3CHTAIINH;

— noMaiiHee 3aaaHue / uudpoBoe aomamiHee 3agaHue — Qopma
KOHTpPOJISI, NPU KOTOPOWM TIPOBEPAECTCA W OILEHUBACTCS YMEHUE Yy4allerocs
CaMOCTOSITCJIbHO BBIMOJHUTh 3aJIaHUSl HAa 3aKpervieHue W yriyOJIeHHEe 3HaHUWH,
pPEUEBBIX HABBIKOB U YMEHUM, MMOJYYEHHBIX HA YPOKE;

— KOMOMHUPOBaHHasA padoTra — Ghopma KOHTPOJIS, TTO3BOJISIOIIAS OIEHUTh
MPEIMETHBIE 3HAHUWS, YMEHHUS U HABBIKU YYalllerocsi MOCPEJACTBOM BBIMOJIHEHUSA
MPAKTUYECKUX U TEOPETUUECKUX 3aJaHUN PA3HOIO THUIIA;

— KOHCNEKT — (opMa KOHTpOJIS, TMO3BOJISIIONIAS OIIEHUTh YMEHHUE
YYAIIETOCS BECTU CBSI3HOE, CKATOE U MOCJIEA0BATEIIbHOE MUCbMEHHOE HU3JI0KECHUE
COJICp)KaHMS yCBAaUBAaEMOI'0 MaTepraiia (CTaThH, I0OKJIaia, KHUTH, JICKIIUU | JIP.);

— NpakTHYeckasi padora — Qopma KOHTPOJS, IMO3BOJISIONIAS OIEHUTH
YPOBEHb MTPAKTUYECKUX HABBIKOB M YMEHHM yUaIlleTOCs;

— pemeHue 3aj1a4 — Qopma KOHTPOJIS, MO3BOJISIIONIAS OIIEHUTh YMEHUE
y4aIierocss CaMoCTOSITeNIbHO (MHAMBUAYAJIbHO WM B TPYIIE, B KJIACCE WIM JIOMa)
HAWTH PEIIECHHUE TTOCTABJICHHOW 3a/1a4u;

— TecT — ¢opmMa KOHTPOJIs, MO3BOJISIONIAS OICHUTHh YPOBEHb 3HAHUM,
YMEHHI ¥ HAaBBIKOB YUallIerocs 4epe3 CUCTEMY TECTOBBIX 3aJIaHH1/BOIIPOCOB;

— YCTHBIH oTBeT — (opMa KOHTPOJIA, TO3BOJISAIONIAS  OICHUTH
WHJUBUIyaJIbHBIE OCOOCHHOCTH YCBOEHHUS Y4YallMMCS Y4eOHOTO MaTephayia |
MIPOBEPUTH YMEHHUE CTPOUTH CBA3HOE, JIOTHUECKH MOCIIEI0BATEIILHOE COOOIIEHUE Ha
3a/IaHHYI0 TEMY WJIM MTOCTaBJICHHBIA BOMPOC.

— nmpoekT — ¢dopmMa KOHTPOJISA, MO3BOJIAIONIAs OIIEHUTh WHIWBUAYaJIbHbBIC
OCOOCHHOCTH YCBOCHHS yYallUMCS HAaBBIKOB MPOEKTHOM W HCCIEI0BATEIbCKOM
JICATCIBHOCTH.

KonTpoabHasi padora sBISETCS OJHUM U3 BUJIOB KOHTPOJIS U HAllEJICHA Ha
OLICHKY JOCTHKEHUS KaXKIAbIM YYalIUMCSl WM TPYIION ydyamuxcsi TpeOoBaHUM K
MpEeIMETHBIM W/UIIM METanpeIMETHBIM pe3yJibTaTaM 00y4eHHUs B COOTBETCTBUU C




®I'OC npu OCBOCHHMH OTAEIBHOM YacTHU WM BCEro o0bEMa yuyeOHOro MOIYJI,
Kypca o0pa30BaTeIbHON MPOTPAMMBEI.

I/ICHO.]II)3yeMbIe IIKAJIbI OHCHUBAHUA

OxkpyriieHue TPUMECTPOBBIX (IOJIYTOAOBBIX) OTMETOK PEryJIUpPYyeTCs
«Ilonoxennem o ¢opMax, MNEPUOJUYHOCTH, MOPAAKE TEKYILErO0 KOHTPOJI
yCIIeBAaeMOCTH U MPOMEXKYTOUHOM aTTecTanuu odydaromuxcsy, «[lonoxennem o
BHYTPEHHEH cHCTEeME OLEHKHM KayecTBa OOpa30BaHUSA», NPUKa3aMU B KaXIOU
o0Opa30BaTeNbHON OpraHu3aliu, APYTUMHU JIOKAIbHBIMU aKTaMH 00pa30BaTeIbHON
OpraHM3al1HU.

Kpurtepun BbICTaBJeHHSI OTMETOK IO KYPCY B 3aBHCHMOCTH OT (opMbl
KOHTPOJIsA

DopMbI IPOMEKYTOYHON aTTECTALUMN KYypca

Moay.b Kuace Dopmbl
bl MPOMeEKYTOUHOI

aTTecTaluu
O0paboTKa MacCCUBOB JaHHBIX B 3JIEKTPOHHBIX 10 | [IpakTuueckas padota
Ta0JIHUIIaX
NHTemeKTyalbHbIN aHAIN3 JaHHBIX 10 W TOroBeIi IPOEKT
AnroputmMbl 00padOTKH CUMBOJIBHOM 10 | IIpakTuueckas padota
uHdopMau
UucneHHbIE METOIbI 10 | IIpakTuueckas pabora
MopenupoBanue 11 | IIpakTuueckas pabora
3ajga4un ONTUMHU3AIUU 11 | IIpakTuueckas pabora
HcKkyCcCTBEHHBIN UHTEIUIEKT U MALLIMHHOE 11 HTOroBslii MpoOEKT
oOydeHue

@DopMBbI TEKYHIIET0 KOHTPOJISI, BEC OTMETKHU

Ne i/ DopMbI KOHTPOJISA Bec ormerku

Y CTHBIN OTBET

[IpakTuueckas padora

Kom6unupoBanHas padota

Tect

Jloxman

OOl W DN

RPN DN

JlomairHee 3aganue




7 Koncrnekr 1
8 Pemenue 3aqau 1
9 [Mudposoe momarnraee 3agaHue 1
10 [Tpoekr 3)

®opMBbI KOHTPOJISl, BEC OTMETKH M KpUTEPUH OLleHUBAHUS 110 (hpopmMam
KOHTPOJISt




Dopmbl
KOHTPOJIA

Bec
OTMETK
|

OuenuBan
ne

Kpurepuu oueHuBaHust

Y CTHBIN OTBET

«S»

[ToHOCTBIO paCKPBLI COJIEPKAHUE
MaTepuasna B 00bEMe,

MPEAYCMOTPEHHOM MTPOTPAMMOI; U3JI0KHUIT
MaTepuall F[PaMOTHBIM SI3bIKOM B
OTIPEACTIEHHON

JIOTHYECKOM IT0CIIEA0BATEIHLHOCTH, TOYHO
WCIMOJIb3Ysl TEPMUHOJIOTHIO U CUMBOJIUKY;
MIPABUJIBHO BBITTOJHUI TpaduKH,
COMYTCTBYIOILIME OTBETY; MOKa3al YMEHUE
WJUTIOCTPUPOBATH TEOPETUUECKUE
MOJIO’KEHUS] KOHKPETHBIMHU TIPUMEpPaMU,
MIPUMEHSITh UX B HOBOM CUTyalluu

IIpY BBITIOJTHEHUH MPAKTUYECKOTO 3aJaHHUS;
MIPOJAEMOHCTPUPOBAJT YCBOCHHUE paHee
M3YyYEHHBIX COMyTCTBYIOUIUX BOMPOCOB,
c(hOpMHUPOBAHHOCTh U YCTOMYUBOCTD
UCIIOJIB3YEMBIX ITPU OTPAOOTKE YMEHUHN U
HaBBIKOB, OTBedYajl CaMOCTOSTEIILHO 0€3
HaBOJISIIINX BOITPOCOB YUUTEIIS.

«4y»

OTBeT yIOBIETBOPSIET B OCHOBHOM
TpeOOBaHUSAM Ha OICHKY «5», HO IPH 3TOM
MMeEeT OJIUH U3 HEJIOCTATKOB: B U3JI0KEHUU
JOTMYIIEHBI HEOOIbIINE MPOOEITBI, HE
MCKa3UBIIIME COJIEPKAHUE OTBETA;
JOTMYIIEHBI OJIUH-/IBA HEA0UYETA IPU
OCBEIIIEHUN OCHOBHOTO

coJiep KaHMs OTBETA, UCIIPABIICHHBIC TT0
3aMCYAHHIO YYUTEIIS; OMYIICHBI OIIHOKa
uim 0osiee IByX HEIOYETOB MPU
OCBEIICHUH BTOPOCTETICHHBIX BOTIPOCOB
WJIM B BBIKJIAIKAX, JIETKO UCIIPABICHHBIC IO
3aMEYaHUIO YIUTEIIS.

3»

HenonHo nuim Henocaea0BaTeIbHO
PACKpBITO COAEPKAHUE MaTepUala,
HO [MOKa3aHo 001llee TOHMMAaHKUE BOIpoca 1




Dopmbl
KOHTPOJIA

Bec
OTMETK
|

OuenuBan
ne

Kpurepuu oueHuBaHust

IPOJAEMOHCTPUPOBAHBI

YMEHUS, JOCTaTOUYHbIE ISl TaTbHEHIIIETO
YCBOEHUS IPOrPaMMHOT0 MaTepuaa;
MMEJTUCH 3aTPYTHEHUS UIIW JOIYIICHBI
OLIMOKY B OIpEICTICHUH MOHITHH,
UCITOJIb30BAaHUU TEPMUHOJIOTHUH, B
rpadukax, cxeMmax, UCIIPaBJICHHBIE MTOCIIE
HECKOJIbKMX HaBOJSIINX BOIIPOCOB
YUHTEIIS; YICHUK HE CIIPABUIICS C
IIPUMEHEHUEM TEOPUU B HOBOM CUTYallUH
IIPU BBINIOJIHEHUH IPAKTUYECKOTO 3a/1aHMUS],
HO BBINIOJIHUJI 33J1aHUS 0053aTE€ILHOTO
YPOBHSI CIIO)KHOCTH IO TAHHOU TeME; ITPU
U3JI0)KEHUH TEOPETUYECKOr0 MaTeprana
BBISIBJIEHA HEJOCTATOYHAS
c(OPMUPOBAHHOCTH OCHOBHBIX YMEHUI U
HaBBIKOB.

«2»

He packpbITo OCHOBHOE COJIepKaHKE
y4eOHOr0o MaTepuaia; 0OHaAPYKEHO
HE3HAHHE WJIM HETTOHUMAaHUE YUCHUKOM
OombIIIeH WM HanboJiee BaKHOM YacTu
y4e0OHOT0 MaTepuana; JOMyIeHbl OIUOKH
B OIPENICIICHUH TTOHITUH, TIPU
MCIIOJIb30BaHUN MAaTEeMaTUYECKOM
TEPMUHOJIOTHH, B Tpaukax, B cxemax,
KOTOPBIC HE UCITPABJICHBI TTOCJIE
HECKOJIbKUX HABOSIINX BOIIPOCOB
YUUTENIS; YYEHUK OOHAPYKUJIT TIOJTHOE
HE3HAHHE W HeTIOHNMaHUE

M3y4aeMoro yueOHOro MaTepuasa Wil He
CMOT OTBETUThH HU Ha OJIUH U3
MOCTaBJICHHBIX BOMPOCOB M0 U3y4YaEMOMY
MaTepuany.

IIpakTuueckas
pabota

«S»

Yyammiicg caMOCTOATENLHO BEITIOJIHUII BCE
ATanbl pEIICHUS 33]1a4 Ha KOMIIBLIOTEPE;
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paboTa BBINOJHEHA OJHOCTBIO U MOITYYEH
BEPHBI OTBET WM UHOE TpedyeMoe
Mpe/ICTaBIICHUE pe3ysIbTaTa paboThI.

«4y

PaGoTa BBINMOTHEHA TOTHOCTHIO, HO TIPU
BBITIOJTHEHUU OOHAPYKUIIOCH
HEI0CTATOYHOE BJIaJIcHHE HaBBIKAMH
paboOTHI C KOMIIBIOTEPOM B PaMKax
MTOCTABJICHHOM 3a/1a4M; MTPaBUILHO
BBITIOJTHEHA OOJIbIast YacTh pabOTHI (CBHIIIE
85 %), momy1iieHo He 6osee TPEX OMMOOK;
paboTa BBITIOJIHEHA TTOJTHOCTHIO, HO
HCII0JB30BaHbl HAUMEHEE ONTHMAaJIbHBIE
MOIXO/IBI K PEIICHHUIO TTOCTABICHHON
3a7a4H.

3»

Pabora BbIMoOIHEHA HE TTOTHOCTHIO,
JOMYIIEHO 0oJiee TPEX OMMOOK, HO
yUaluiics BajieeT OCHOBHBIMU HaBBIKAMU
paboOThI HA KOMITBIOTEPE, TPEOYEMBIMU TSI
peleHns TOCTAaBJICHHOW 3a/1a4y.

2y

JlomyIieHsl CyIIeCTBEHHBIE OITHOKH,
MTOKA3aBILKE, YTO yYaIUNUCS HE BIALECET
00s13aTeIbHBIMU 3HAHUSIMU, YMEHUSAMH U
HaBBIKaMU Pa0OThI HA KOMIIBIOTEPE WIH
3HAUMTEIbHAS YaCTh pa0OTHI BHIMOJHEHA HE
CaMOCTOATENbHO; padoTa moKa3asa MoJHOEe
OTCYTCTBHE y YYaIlIeTrocsi 00s3aTEIbHBIX
3HAHWH W HaBBIKOB MPAKTHYECKON pabOThHI
Ha KOMITIBIOTEPE MO TPOBEPIEMOM TEME.

KomMOunupoBan
Has paboTa

«S»

[ToTHOCTBIO pacKpBLI COEPIKAHNE
Marepuana B 00bEme,

PETyCMOTPEHHOM MTPOTPaMMOii; U3TIOKHUIT
MaTepuaj rpaMOTHBIM SI3bIKOM B
ONPENCTEHHOMN

JIOTHUYECKOM MOCIIE0BATEIbHOCTH, TOYHO
UCIIOJIB3YS] TEPMUHOJIOTHIO U CUMBOJIUKY;
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MIPABIJILHO BBITTOJIHUI TPAPUKH, CXEMBI,
COITYTCTBYIOIIIUE OTBETY; MOKa3aJl yMEHHUE
WUTIOCTPUPOBATH TEOPETUUECKUE
MOJIOKEHUST KOHKPETHBIMHU TIPUMEPaAMH,
NPUMEHSTH X B HOBOUM CHTYyaIllH

TIPH BBITTOJTHECHUY MPAKTUIECKOTO 33 JaHVS;
IPOJACMOHCTPHUPOBAT YCBOSHUE paHee
W3YYCHHBIX COIMYTCTBYIOIINX BOIIPOCOB,
c(hOpPMHPOBAHHOCTH M YCTONYHBOCTH
HCITOJIB3yEMBIX TIPH OTPAOOTKE YMEHUN U
HABBIKOB; OTBEYAJl CAMOCTOSITENILHO 0e3
HABOJSIINX BOIIPOCOB YUHUTEIIS.
VYyamuiicss caMOCTOSITEIBHO BBITTOJIHIIT BCE
ATambl PEHICHHS 3a]]a4 Ha KOMITbIOTEPE;
paboTa BHITIOJIHEHA MTOJIHOCTHIO U MOJTYYeH
BEpPHBIN OTBET WK UHOE TpeOyemoe
IpeICTaBICHNUE pe3ybTaTa paboThI.

«4y»

OTBeT yIOBIETBOPSIET B OCHOBHOM
TpeOOBaHUSAM Ha OICHKY «5», HO IPH 3TOM
MMeEeT OJIMH U3 HEJIOCTATKOB: B U3JIOKCHHUH
JOTMYIIEHBI HEOOIbIINE MPOOEITBI, HE
MCKa3UBIIIME COJIEPKAHUE OTBETA;
JOTMYIIEHBI OJMH-/IBA HEA0UYETA PU
OCBEIIEHUH OCHOBHOTO

coJiep KaHMs OTBETA, UCTIPABIICHHBIC 110
3aMEYAHHIO YUUTEJS; JOMYIICHBI OIMOKa
uim 0osiee IByX HENOYETOB MPU
OCBEIICHUH BTOPOCTETICHHBIX BOTIPOCOB
WJIM B BBIKJIAKAX, JIETKO UCIIPABICHHBIC IO
3aMEUaHUI0 YIUTEIS.

PaboTa BEITIOJIHEHA TIOJTHOCTHIO, HO TIPH
BBITIOJTHEHUU OOHAPYKUIIOCH
HEJI0OCTaTOYHOE BJIaJICHUE HABBIKAMH
paboOThI C KOMIIBIOTEPOM B paMKax
MOCTABJICHHOM 3a/1a4M; IPABUIIHLHO
BBITIOJTHEHA OOJIbINIAst 9acTh pa0OThI (CBBIIIIE
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85 %), monyiieHo He 6oJiee TPEX OMIHOOK;
paboTa BBITIOJIHEHA TTOJTHOCTHIO, HO
HCIIOJIL30BaHbI HAUMEHEE OIITUMAILHBIE
MOIXO/IBI K PEIICHUIO TTOCTABICHHON
3a7a4H.

3»

HenonHo niau Henociaea0BaTeIbHO
PacKpBITO COAEpKaHUE MaTepuana,

HO TOKa3aHo o0lliee MOHUMAaHKE BOIIPOCA U
IIPOAEMOHCTPUPOBAHBI

YMEHHsI, JOCTaTOUHbIE JIsl JalbHEHIEero
YCBOEHHUS IPOrPaMMHOT0 MaTepHaa;
UMEJNCH 3aTPYTHEHUS WU JONYIIEHBI
OLLIMOKH B OIPEACIICHUN TOHSATHUH,
UCITOJIb30BAaHUU TEPMHUHOJIOTHH B
rpadukax, B CXeMax, HCIPABIICHHBIE [TOCIIE
HECKOJIbKMX HaBOJAIINX BOIIPOCOB
YUUTENS]; YYEHUK HE CIIPaBUIICS C
IPUMEHEHUEM TEOPUH B HOBOM CUTyalluu
IIPU BBITIOJIHEHUH NTPAKTUYECKOTO 3aJaHMs,
HO BBITIOJIHWII 33/1aHHsI 0053aTEIHOTO
YPOBHSI CII0)KHOCTH IO TAHHOU TeME; MPU
U3JI0)KEHUH TEOPETUYECKOr0 MaTeprana
BbISIBJICHA HEJOCTAaTOYHAs
c(OpPMUPOBAHHOCTH OCHOBHBIX YMEHUH U
HaBBIKOB.

PaboTa BbINOIHEHA HE OTHOCTHIO,
JOMYIIEHO OoJiee TpEX OMMOOK, HO
yyaluics BiaajieeT OCHOBHBIMU HaBbIKAMU
paboThl Ha KOMIIBIOTEPE, TPEOYEMBIMHU JJIS
pELIEHMS TOCTABIECHHOM 3a/1a4M.

«2»

He packpbITo OCHOBHOE CoZiep:KaHne
y4e0HOT0 MaTepuaa; 0OHapyKEHO
HE3HAHWE WK HETIOHUMAaHNE YICHHKOM
OombITIeH WM HanboJiee BaKHOM YacTu
yueOHOTro MaTepuaa; JOMyIEeHbl OIIHOKH
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B OIIPEJICIICHUY IOHATUH, IPU
WCIIOJIb30BaHNN MATEMATUYECKOU
TEPMHHOJIOTHH, B CXeMaX WU rpadukax,
KOTOPBIE HE UCIIPABJICHBI TIOCIIE
HECKOJIBKMX HaBOJAIIMX BOIIPOCOB
YUUTENSl; YIEHUK OOHApY>KUJI TIOJTHOE
HE3HAHME U HETIOHUMaHHe

U3y4aeMoro yuyeOHOro maTepuaia Uil He
CMOT OTBETUTbH HU Ha OJIUH U3
ITOCTABJICHHBIX BOIPOCOB 110 U3y4YaEMOMY
Marepuaty.

Jony1iieHsl CylecTBEHHbIE OMNOKH,
MIOKa3aBUIME, YTO YYAILIHUICS HE BIaJEET
00s13aTeIbHBIMU 3HAHUSMU, YMEHUSAMHU U
HaBbIKaMU pabOThI HA KOMIIBIOTEPE WU
3HAUUTEIbHAS YaCTh pa0OTHI BHINOJHEHA HE
CaMOCTOATENbHO; padoTa MoKa3aja MOJHOEe
OTCYTCTBHUE y yYalllerocsi 00a3aTeIbHbIX
3HAHWI U HaBBIKOB MPAKTUYECKON pabOThI
Ha KOMIIBIOTEPE 110 IPOBEPAEMOU TEME.

Tect

«S»

86—-100 % npaBUIBLHBIX OTBETOB Ha
BOTIPOCHI

«4y»

71-85 % npaBMIIBHBIX OTBETOB Ha BOIPOCHI

«3»

51-70 % npaBMIBHBIX OTBETOB Ha BOMIPOCHI

«2»

0-50 % npaBUIBHBIX OTBETOB HA BOIIPOCHI

Jloknan

«S»

OTBeT NOJIHBIN ¥ TPaBUJIbHBIN HA
OCHOBAHWH U3YYEHHBIX TEOPUI; MaTEpPHUA
W3JI0KEH B ONPEACIEHHOMN JIOTUYECKOU
MOCJIEA0BATEIBHOCTH, JINTEPATYPHBIM
A3BIKOM; OTBET CAMOCTOSITEIIbHBIN.

«4y

OTBeT NOJIHBIN U TPaBUWIbHBIA HA
OCHOBAHUU U3YYEHHBIX TEOPUI; MaTEeprall
W3JI0KEH B ONPEACIEHHOMN JIOTUYECKOU
MOCJIEI0BATEIBLHOCTH, TIPY 3TOM JIOMYIIECHbI
JIBE-TPH HECYIIECTBCHHBIC OIITHOKH,
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UCITPaBJIEHHBIE IO TPEOOBAHUIO YUUTEIIS.

3»

OTBET NOJIHBIN, HO ITPY ATOM AOMYIIICHA
CYILIECTBEHHAs OIINUOKA, WK OTBET
HENOJIHBIN, HECBSI3HBIM.

2»

[Tpu oTBeTE OOHAPYKEHO HETIOHUMAHHE
yUYalnuMcsi OCHOBHOTO COJIEP KaHUS
y4eOHOro MaTepuasa UM JOMyIIEHbI
CYIIIECTBEHHBIC OMMMOKH, KOTOPBIC
yYaIunics He MOXKET UCTIPABUTh MPH
HABOJISIIINX BOMPOCAX YUUTENs], OTCYTCTBHE
OTBETA.

JlomarHee
3agaHue /
uudposoe
JTOMaIlHee
3a/1aHKe

«S»

PaGoTa monHas u mpaBuiIbHAs, BO3MOXKHA
HECYIIIECTBEHHAs OIITNOKA.

«4y

Pabota HemnoHast, uiaM I0MyIieHo He oosnee
JIBYX HECYIIECTBEHHBIX OIIHOOK.

Q3»

PaGoTa BbINoOIHEHA HE MEHEE YeEM
HAIlOJIOBUHY, JOMYIIEHA OHA
CYIIIECTBEHHAs OIIMOKA U TIPH ATOM JIBE-TPH
HECYILIECTBEHHBIE.

2y

PaGoTa BbINOIHEHA MEHBIIIE YeM
HAIOJIOBUHY WJTU COACPIKUT HECKOIBKO
CYIIIECTBEHHBIX OIITMOOK; paboTa He
BBITIOJTHEHA.

Koucnoekr

«5»

KoHCIEKT ITONHBIN U TPAaBUIIBHBIM,
BO3MO>KHA HECYILIECTBEHHAs OIIMOKA.

«4y

KOHCIEKT HENOMHBIN, WX JONYIIEHO HE
OoJee MByX HECYIIECTBEHHBIX OITHUOOK.

3»

PaOora BbIIOJIHEHA HE MEHEE YEM
HAIOJIOBUHY, JIOMYIIEHA OJHA
CYIIIECTBEHHAs OMIMOKA U TIPH ATOM JIBE-TPH
HECYIIECTBEHHBIC.

2»

PaGoTa BhINIOTHEHA MEHBIIIE YeM
HAIOJIOBUHY WJTU COACPIKUT HECKOIBKO
CYIIIECTBEHHBIX OITMOOK; padoTa HEe
BBITIOJTHEHA.
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Pemenue 3a1au

«S»

B norudeckom paccyX1€HUH U pELICHUH
HET OLIMOOK, 3ajja4a perieHa
palMOHAJIBHBIM CIIOCOOOM.

«4y

B norudeckoM paccyk1eHUU U pelIeHuN
HET CYIECTBEHHBIX OIIMOOK, HO 3aJa4a
peleHa HepalMoHAIBHBIM CIIOCOOOM, WU
JOMYIIEHO He 0oJiee IBYX
HECYIIECTBEHHBIX OIIMOOK.

Q3»

B noruueckom paccyXaeHUHU HET
CYILIECTBEHHBIX OIMMOOK, HO JOMYIIeHa
CYILIECTBEHHAs OITMOKA B MATEMAaTUUECKUX
pacuérax.

2y

NmeroTest CyIieCTBEHHBIEC OIIMOKY B
JIOTUYECKOM PACCYX IECHUU U PELICHUU;
OTCYTCTBHUE OTBETA Ha 3aJjaHUE.

Hudposoe
JIOMaIHee

3adaHUC

«S»

[TpaBuibHOe BhmonHeHne 85-100 %
3aJJaHuMN.

«4y

[TpaBuibHOE BhIMONMHEHHE 6584 %
3aJJaHuMN.

3»

[TpaBuibHOE BhIMoNMHEHHE 4564 %
3aJJaHuMN.

2y

[TpaBunbsHOe BoIOTHEHUE 0—44 % 3amanuii.

[Ipoext

«5»

Pe3ynpTaTom nMpoekTHOM pabOThI SIBIASETCS
pabounii npoaykT. OnrcaHue MpoeKTHON
pabOThI MOJTHOCTHIO COOTBETCTBYET
CTPYKType npoekTa. Bce HeoOxoaumbie
ATaIbl IPU paboTe HaJl TPOCKTOM
BBINOJIHEHBI B COOTBETCTBUU C
tpeboBanusimu. [lo pezynbpraram paboThl
CEJIaHbl BHIBO/IBI.

«4y»

Pe3ynbTaTom NpoeKTHOU padOThI SIBASETCS
HE MOJIHOCTBIO MPOTECTUPOBAHHBIN

npoaykT. Onucanue NpoeKTHON paboThI B
LIEJIOM COOTBETCTBYET CTPYKTYPE MPOEKTA.
Orarbl padoThl HaJl TPOEKTOM BBITIOJTHEHBI
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C HCKOTOPBIMH 3aMCUYAHUAMMU. Ilo
pe3yiibTaTaM pa6OTI>I CACJIaHbI BBIBOJEI.

3»

Pe3ynbratom npoekTHON padoThI SBISAETCS
HEroTOBBIN MPOAYKT. OnrcaHue MPOEKTHOM
pabOoThI BBIOJIHEHO 0€3 COXPaHEHHUS
CTPYKTYpHI ITpoekTa. HexoTopslie sTarbl
paboThl HaJ MPOEKTOM HE BBINOJIHEHHI. [10
pe3ysibTaTaM paboThl HE CJIEIAHbI BHIBOJIBL.

2y

[IpencraBneHHas padboTa MpeICTaBISCT
co0oit pedepat, MPOIyKT B paboTe
OTCYTCTBYET.
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HUOPOBBIE OFPA3OBATEJIBHBIE PECYPCHI U PECYPCHI MHTEPHETA
Oo6pazoBaTenbHas margopma.

YUYEBHOE ObOPYJIOBAHUE

KowmmbroTep (cTarmoHapHbIil KOMITBIOTEDP, HOYTOYK, TIJIAHIIIET).
KomrbrorepHsie MbImu.
Knasuarypsi.

YUYEBHOE OBOPYIOBAHMUE JUJIA ITPOBEJAEHU A

JJABOPATOPHBIX PABOT, IPAKTUYECKUX PABOT I JEMOHCTPAITN
MynbTUMEAUIHBIA  MPOEKTOP C€ HKPaHOM (MHTEPAKTUBHOM JOCKOH) WIH
VHTEPAKTUBHAS [TaHEb.



