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IHOACHUTEJIBHAS 3AIIUCKA

[Ipumepnasi pabouas mnporpamma »sJIeKTUBHOTO Kypca «lIpaktuyeckas
uH(popMaTUKa» COCTaBlieHa Ha OCHOBe TpeOoBaHMII K pe3yiabTaraM OCBOEHUS
OCHOBHOIl 00pa30BaTelbHOM MPOrpaMMbl CpeaHero oOmero o0pa3oBaHUs,
MpeCcTaBlIeHHbIX B DeepaabHOM TOCydapCTBEHHOM 00pa30oBaTelibHOM CTaHIapTe
cpennero oOmero obpazoBanusi, demepanpHON 00pa30BaTENBHON MPOTPAMMBI
cpenHero odiero oOpazoBaHus, a Takxke [IpumepHoi mporpaMmbl BOCIIUTaHUS.

[Iporpamma Kypca paspaboTaHa TakuM o00pa3oM, 4YTOOBI Hapsay C
pa3BUTHEM TEXHOJOTMYEeCKHX HaBbIkOB B oOnactu MKT mpoucxomuno pa3Butue
KpEaTUBHBIX CIOCOOHOCTEN oOydarommxcsi. Takoil TOJXO COOTBETCTBYET
STEAM-00pa3oBaHui0 U CIOCOOCTBYET  Pa3BUTHIO  (PYHKIMOHAJIBLHOMU
IPAMOTHOCTH.

Heab u 3agaun 31ekTUBHOTO Kypca «IIpakrnueckass ungopmarnka

[IpumepHass paboudas mnporpamma »sJeKTUBHOTO Kypca «lIpakruueckas
MH(}OpPMATHKa» COAEPKUT OOLIYI0 XapaKTEpUCTUKY, LETW M 3aJaud HU3y4YeHUS,
IPEIMETHBIE PE3YJIbTaThl ISl KaXKJI0TO U3 MOAYJIEH.

OCHOBHOI ~ 1IeJIBI0  3JIEKTUBHOTO  Kypca  sIBAseTcs  (OpMUPOBAHME
(YHKIMOHAIBHO  TPAaMOTHOM  JIMYHOCTUM  OOydarolUXCs, TOTOBHOCTU H
COCOOHOCTH MCHOJIB30BaTh IOCTOSIHHO MPUOOpETaeMble B TEUYECHUE IKU3ZHH
3HAHUS, YMEHHUS W HaBBIKUM Ui PELICHUS MaKCUMAaJIbHO LIMPOKOrO JHara3oHa
’KU3HEHHBIX 33/1a4 C UCIOJIb30BaHUEM U(POBON CPEbl U MPOTPAMMHUPOBAHUSI.

[Iporpamma «lIpakTuueckass HHPOpPMATHKa» paCHIMPSIET W  JOMOJHSET
paznensl  uHpopmatuku  «lludpoBas  rpamMOTHOCTB»,  «ANTOPUTMBI U
nporpammupoBanue», «VHPOpMallMOHHBIE TEXHOJOTUM» CpPEAHEro OOIIero
obpazoBanus 11 10—11 kiraccoB u HaleaeHa Ha:

® pa3BUTHEe TPEACTABICHUNM O BO3MOXHOCTSX SI3bIKa MPOrpaMMUPOBAHUS,

MH(OPMALIMOHHBIX ~ TEXHOJIOTWH;  OOpa3HOro, alrOpUTMUYECKOTO U

CUCTEMHOTO MBIIIUICHUSI; TBOPUECKOTO TOAXOJa K PEIICHUIO0 3ajady;

MOHUMAHHE METOJI0B 0O0paOOTKH OOJBIIUX MACCHBOB JAHHBIX, KIIFOUEBBIX

BOIIPOCOB U OCHOBHBIX COCTAaBJISIONIUX JJIEMEHTOB H3yyaeMoW 00JacTu;

yMEHUE pelarb TUIOBbIE MPAKTHUYECKUE 3aJaud, XapakTepHbIe JUIs

UCIIOJIb30BAHMS METOJIOB M MHCTPYMEHTapHUs 00paOOTKHU JaHHBIX; OCO3HAHUE

TOT0, YTO METONbI 00pabOTKKM WH(OpPMAIIMK HUMEIOT CBOM OTPAHUYCHUS U

TpeOyIOT ONpeNeEHHBIX TMOAXOA0B MPH WX NPUMEHEHUH JUISI KaXIION

KOHKPETHOU CUTyalliy; TOHUMaHUE PaMOK M3y4aeMOU MpeaMeTHOM 00IacTH,

OTPAaHUYECHHOCTH METOAOB W MHCTPYMEHTOB, TUIIMYHBIX CBSI3€M C APYyrUMH

00JaCcTMH 3HAHUSL.

Ctpanuua 4 n3 83



e BoCHUTaHMe WHTEepeca K mpodeccusiM oTpaciu UHOOPMAIMOHHBIX
TEXHOJIOTHH, TMPOrPaMMHUPOBAHUIO W AaHAJIU3y JAaHHBIX, CTPEMIICHUIO
UCIIOJIb30BaTh TMOJYYEHHbIE HABBIKA JUISl CO3JaHUS WHIUBHIYaJbHBIX
00pa3oBaTelIbHBIX MTPOECKTOB, MPUMEHUMBIX B JPYTUX MPEAMETHBIX 00JIaCTSIX
Y B PEAIIbHOU KU3HU;

® (opvMupoBaHMEe HABBIKOB aHAJIUTUYECKOW, HCCIEIOBATEIbCKOM U
MPOEKTHOW JIESITEIbHOCTH, CAMOCTOSITEIBHOTO BBISIBICHHUS MPOOJIEMBI,
MIOMCKA PELICHHS MPU OTPAHUYEHHBIX PECYpPCax, UCIOIb30BaHUS PA3INYHBIX
METOJIOB 00pabOTKK OOJIBIIMX MAaCCHUBOB JAHHBIX, COCTABIICHUS aJITOpPUTMa
JUTSL peanun3alliy MpoeKTa, coopa u npeaoOpaboTKH TaHHBIX, TECTUPOBAHUS U
OTJIQXKHUBAHUS TIPOrpaMM B HWHTEPAKTUBHON cpene pa3paboTku Jupyter
Notebook, mpeacTaBiaeHUs U BU3yIH3AIIMU TTOTyYCHHOTO Pe3yiIbTara.

Jns JOCTMXEHUs IUIAHUPYEMOIO pe3ylibTara, Ha KOTOPBIM HaIpaBiIe€HO
o0y4eHHeE IO KypCy, HY’KHO PELIUTh CIEAYIOLINE 3aJa4M:

e cdopMupoBaTh npeacTaBieHre 00 OTpaciau WH(POPMAIIMOHHBIX TEXHOJIOTUN
KaK CTpaTerM4eCcKy BaXKHOTO HAIPaBJICHUS HAYKU U MPAKTUKH;

® C03/1aTh YCJOBHS MpeanpodeccCuoHaIbHOTO 00pa3oBaHus, (GOPMUPYIOIIETO
OCO3HAHHBIN BBIOOP TIpodeccuu;

® 0TpaboTaTh HABBIKU NPOrPaMMUPOBAHUS, TOTYYCHHBIE B IPEAMETHOM KypCe
«MHpopmaTuka», Ha MPaKTHYECKHX 3ajJadyax B pa3IM4YHbIX cdepax
YeJIOBEYECKOM JIEATETbHOCTH, OOIIEHUS M COLUANIbHBIX OTHOLLEHU;

® Da3BUTh Y CTapIICKIACCHUKOB KOMMYHUKATUBHBIE HABBIKHA, YMEHHUE
ClIyliarh, paboTarh B KOMaHJE, CTaBUTh U JOCTUTATh LIE€TH, AaHATUTUYECKOE
Y KPUTHYECKOE MBIILJICHUE;

® o0TpaboTaTh HaBBIKM PabOThl B MH(GOPMALMOHHON Cpene U NPUMEHEHHE
MH(POPMAIIMOHHO-KOMMYHUKAIITMOHHBIX ~ TEXHOJOTMM  JJIi  pEIICHHS
MPUKIAAHBIX 33]1a4 B Pa3IU4HbIX cepax YeIOBEUECKOM NeITebHOCTH;

® CrocoOCTBOBaTh pPa3BUTHIO (PYHKIIMOHAIBHONW T'PAMOTHOCTH Ha OCHOBE
pelIeHus 3a7a4 U3 MOBCEIHEBHOM u3HU, TpeOyrommx BnaaeHus UKT;

® TPUBUTh HABBIKM WH(GOPMAIMOHHOTO MOJCIHPOBAHUS Ha TPUMEPE
penraemMbIx 3aj1a4;

® BOCMNHUTaTh MHTEpEC K mporpammupoBanuio u UKT;

® BOCIUTATh YMEHHUE CaMOOOy4aThCs;

e c(hopMHpOBaTh HCCIEAOBATEIbCKUI MMOAXOA K PEUIEHUI0 MOCTaBIECHHOM
3a/1a4u;

® Dpa3BUTh MHTEIIEKTyalbHbIC, TBOPUECKHE U MO3HABATEIbHBIE CIIOCOOHOCTH
00y4Jaronuxcs;

® CO37aTh YCIOBUA ISl pealu3ald KOMMYHHUKAlMM TMPU KOJUIEKTUBHOM
MIPOEKTUPOBAHUM B KOMAHJI€ CBEPCTHUKOB.

B cootBeTcTBUM ¢ TpeOOBaHHSMU BPEMEHM IPHU peau3aluyd MporpamMMbl
IUIAHUPYETCSl  WCIIOJIb30BaHUE  pa3iu4HbIX  (HOpM, CpEICTB U METOOB
o0pa3oBaTeIbHON NIEATETLHOCTH. B 9acTHOCTH, TUIAHUPYETCSI UCIIONh30BAHUE HE
TOJIbKO MHAWBUyaTbHOM, HO TaKXXe TPyNIOBOl pabOThI, B T. 4. pabOThl B MaJbIX
rpynnax. Mcmonb3oBaHWEe ~ CalTOB  JWCTAHIIMOHHOW  TOJITOTOBKUA  Oymer
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CrocoOCTBOBaTh JYUYlIEMY YCBOCHHIO Marepuana B CBSI3U C JOCTYIHOCTBIO
MaTepHUasioB HE TOJBKO HEMOCPEICTBEHHO HAa 3aHATHUSAX, HO TAKXKE M B JIOMAIITHUX
YCIOBHSIX JIJIE  OOCCIIEUYCHHMsS] BO3MOXKHOCTH pealli3allii  WHIWBHUIYaTIbHBIX
ocoOeHHocTel gereil. Mcmonb3oBaHWE PEUTHUHTOBON CHUCTEMBI OLICHUBAHUS
TPAJUIIMOHHO CHOCOOCTBYET Oojiee NIyOOKOW MOTHBAallUM K Y4YeHHIO. Bubl
3aHATHI MO TMporpamMme MNpelyCMaTpUBAIOT JICKIUH, MPAKTHUYECKUE 3aHSITHS Ha
oHnaiiH Miardopme, naboparopHbie pabOTHl C HCIONB30BAHUEM OHJIAWH-CPE
pa3pabOTKH, UTOTOBbIE MHAUBHUAYyaIbHbIE POEKTHBIE pabOTHI MO pa3/einaM Kypcea.

[Ipumepnass pabGodas mporpamMma maéT TPENCTaBICHHWE O IIENSIX, OOIIeH

cTpaterud OOydYeHHUs, BOCHUTAHHS W Pa3BUTHsA OOYyYAIOIIUXCS CPEACTBAMM
ANIEKTUBHOTO Kypca «[IpakTudeckas mHPOpPMATHKay; YCTaHABIMBACT 00s3aTEIIBHOE
PEeIMETHOE COMEpKaHue, MPeAyCMaTprUBaeT e€ro CTPYKTYpHUPOBaHUE 0 pas3jeiiamM
U TeMaM MOJYJIA, OIpeae/seT paclpeeeHUe ero no kiaaccaM (rogam U3ydcHus);
1aéT TPUMEPHOE pachpeesieHne Y4eOHbIX YacoB II0 TEMATHYSCKHM pasjeiiam
MOIYJIS U PEKOMEHIyeMYyIo (IIPUMEPHYIO) IMOCICAOBATEILHOCTh MX H3YUYCHHS C
y46TOM MEXKIIPSIMETHBIX W BHYTPHUIPEAMETHBIX CBS3CH, JIOTHMKH Y4eOHOIO
IIpoIIecca, BO3PACTHBIX 0COOCHHOCTEH 00yUJarOIIXCs.

[TpumepHass pabodas mporpamma dJIEKTHBHOrO Kypca «lIpakTnueckas
nH(OpPMATHKa» OMNPEIACISICT KOJIMYECTBCHHBIE M KAYCCTBEHHBIC XapaKTEPHUCTHUKH
y4eOHOro MaTepuasa JuIst KayKJI0ro rojia H3ydeHusl.

OO0mas xapakTepucTHKA 3JIEKTUBHOI0 Kypca
«IIpakTyeckass UHGOPMATHKA)

[Iporpamma Kypca COOTBETCTBYET HANpaBJICHUSIM PA3BUTHUSL OTPaCiIu
UH()OPMAIIMOHHBIX TEXHOJOTUM, OTpaxEHHbIX B Pacmopspkenuun IlpaBuTenbcrBa
PO or 1 wmosabps 2013 1 No 2026-p «Crparerusi pa3BUTHS OTpPACIH
uHopManMoHHbIX TexHoJoruil B Poccuiickoit deaeparuu Ha 2014—2020 romp u
Ha nepcnektuBy 10 2025 roma». B HOKyMeHTE CKa3aHO, 4YTO «KOHKYPEHTHBIM
npeumymiectBoM Poccunm B yKa3aHHOM  CerMEHTE CTaHET pa3padoTka
MPOTPaMMHOT0 OOECHEUEHHS] BBICOKOM CIIOKHOCTH, TJ€ MOXET HCIOJb30BaThCs
WH)XCHEPHBI W aJITOPUTMUYECKHUNA TOTEHIMAT POCCUNCKUX CHEHUAIUCTOB.
JlanpHeliliee pa3BUTHE OOJBIIMHCTBA CErMEHTOB OTpacid TpeOyeT pelieHus
npoOeMbl HEXBAaTKW KBaJU(UIIMPOBAHHBIX KaJApPOB», IIOTOMY IOJTOTOBKA
Oyoymux KaapoB IS OTPaciyd HWH(POPMAIMOHHBIX TEXHOJOTHUW YXXE Ha JTare
cpenHero oO0pa3oBaHUs SBIISICTCS aKTyaJbHOU U BOCTPEOOBAHHOM.

[Iporpamma Kypca ommpaeTcs TakKe Ha pe3yabTarbl (yHIaMEHTAIBHOTO
UCCJIEOBaHUsl TEPCIEKTUBHBIX OTpaciell u mnpodeccuit Ha Ompkaiime

MSITHAAATh — ABAANATH JeT «DopcalT KOMIETCHIIUMY, HAICAINX OTPAXKEHUE B
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«Atnace HOBBIX npodeccuit». B uccinenoBanuu npuHuManu ydactue 6oiee 4000
POCCUNMCKUX U MEXIYHAPOIAHBIX IKCIIEPTOB, UCCIIEIOBAHUE OXBATUIIO 25 CEKTOPOB
pOCCUMCKOM  JKOHOMMKM. Ilo wurToram wucciaenoBaHus MOSBUWICS — CaMbId
MacmTaOHBIE B MHUpPE TepedeHb «mpodeccuit Oymymero» — oxoio 190
npodeccuii, KOTOpbie C BBICOKOW BEPOATHOCTBHIO CTAaHYT BOCTPEOOBAHHBIMHU HIIH
BO3HMKHYT B Ommkaiiimee necstwietne. B «Atmace HOBBIX mpodeccuitny K
BOCTpeOOBaHHBIM B OnmkaiiieM OyayllleM HaBbIKaM OTHECEHBI TaKhe Kak
CUCTEMHO€  MBIIUIEHUE,  YNPAaBICHUE  MPOEKTaMH,  IPOrpaMMHpPOBAHMUE,
UCKYCCTBEHHBIN UHTEJIICKT.

[Iporpamma Kypca COOTBETCTBYET COBPEMEHHBIM ITOCTHXKCHHSIM B cdepe
HayKd O JaHHBIX, MAIIMHHOM O0Oy4YeHuu. PaccMmarpuBaemble B Kypce€ METOJbI
00pabOTKH JaHHBIX IUPOKO MPUMEHSIOTCS B PA3IUYHBIX 00JIACTSAX, I1ie TpeOyeTcs
aHanu3 v o0OpaboTka OonpmIMX 00BbeMOB HH(OpManuu. OHHM HUCHOJB3YIOTCS B
Ow3Hece i aHalu3a pPBIHKA, TPOTHO3UPOBAHMS CIPOCAa W ONTHMHU3AIUU
MpoU3BOJICTBA. B Hayke OHM TMOMOTralrT UCCIEIOBaTEeNsIM aHAIU3UPOBATH
AKCIIEPUMEHTAJIbHBIC JAaHHBIE M HAXOJIUTh HOBbIE 3aKOHOMEpPHOCTH. B meaunune
OHH UCIIOJIB3YIOTCS JIJIsl TUArHOCTUKHU U IPOTHO3UPOBAHUS 3a00I€BaHUM.

MeTtoapsl 00paOOTKM NTaHHBIX SIBISIOTCSI COBPEMEHHBIM WHCTPYMEHTOM JIJIS
aHajgu3a ¥ MHTEpHpeTaluu JaHHbIX. VMcrnonb3oBaHne MeToI0B 00pabOTKHU JJaHHBIX
no3BossieT 3(PQPeKkTUBHO 00pabarhiBaTh W aHAIU3UPOBATH OOJBIIHE OOBEMBI
nHpopMalMK, YTO TOMOTAeT BBHIIBUTh 3aKOHOMEPHOCTH W TPEHIbI, a TaKkKe
aBTOMAaTU3UPOBATh PA3IMYHBIE TMPOIECCHI, TAKUE KAK COPTUPOBKA, (PHIIBTparius,
arperaius u T. .

B yuebHOM 1u1aHe mkosibl 37eKTUBHBIN Kype «IIpakTnyeckas nHpopMaTHKay
ABIIAETCSl 4YacThlo mNpeaMeTHoll obmactu «Marematuka u MHbopmaruka» u
COJZIEPIKaTENbHO CBSI3aH C TpeIMETHbIM KypcoMm «MHbopmaTuka» mis crapiiei
mkoibl. Kype mpennonaraer AONONHEHHE COAEP)KAaHUS IKOJBHOTO OOpa3oBaHUs
Ha0OpPOM KOMITOHEHTOB (D)YHKIITMOHAIBHOW TPAMOTHOCTH M OCBOEHHUE CIIOCOOOB UX
WHTETpaluu MOCPEACTBOM pOorpaMMHUPOBAHUS u paboThl c
MH()OKOMMYHUKAITMOHHBIMU TEXHOJIOTHUSIMHU.

Conmepxanue Kypca CTpoUTCs Ha TPEX KOMIOHEHTaX (PYHKIIMOHAIBLHON
IPAaMOTHOCTH (MaTeMaTH4ecKasi TpaMOTHOCTb, €CTECTBEHHOHAYUYHAasl FPaMOTHOCT,
KpeaTuBHOE MbIlieHUe) u QopmupoBanuu MKT-KOMIETEHTHOCTH ydaluxcs ¢
MPUMEHEHUEM  HAaBBIKOB JIOTMKA W  NPOrPaMMHUPOBAHUSL U SIBISAETCS
IPEEMCTBEHHBIM COACPKAHUIO KYpPCOB BHEYPOUHOH JAesaTeNbHOCTU «OCHOBBI
JOTUKA UM alrOpuTMHUKW», «OCHOBBI  mporpaMMupoBaHus», «OCHOBBI

nporpammupoBanust Ha Python». B kypce OymyT paccMOTpeHbl NpuMepsl
IPOrpaMMHBIX pPEIIEHUH MPaKTUUECKUX 3a/ad OoOpadOTKU JTaHHBIX, KOTOpBIE
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BCTPEUAIOTCS B Pa3iUYHbIX cepax AESITeNbHOCTU U SBISIOTCS aKTyaJbHBIMH JUIS
CTapIICKIIACCHUKOB B Tpolecce oOydeHHs TpH BbIOOpE JHOO0ro MpoQuis
oOyuenusi. Ocoboe BHUMaHHE OyIeT YACICHO TaKUM OBICTPO Pa3BUBAIOIIMMCS
o0JiacTsiM, Kak aHajIu3 JAaHHBIX U MAlIMHHOE OOydeHue. Ydaluecs MO3HaKOMSTCS
C OCHOBAMM MCKYCCTBEHHOTO UHTEJUIEKTA U O0YYEHHUEM HEHPOHHBIX CETEM.
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MecTto 351eKTUBHOTO Kypca «IIpakTnyeckass uHPOPMATHKA» B y4eOHOM IJIaHe

[Iporpamma  Kypca paccuumtaHa Ha ydyeHukoB 10-11  kiaccos
00111e00pa30BaTEIbLHBIX IIKOJ, MPOSBISIONIMX HMHTEPEC K MPOrpaMMUPOBAHUIO U
aHaJU3y JaHHBIX.

OO6miee KOIUYECTBO YUEOHBIX YacoOB, 3aIllJIJaHMPOBAHHBIX Ha BECh IEPUOJ
oOyueHus1, HEOOXOUMBIX JJII OCBOEHHS MPOrpaMMBbI, cocTaBiseT 68 yacos, o 34
yaca B 10 u 11 ki1accax COOTBETCTBEHHO.

Cpox oCBOEHUS TPOrpaMMBbl, HEOOXOAUMBIN ISl 00eCTIEYeHHsI BO3MOXHOCTHU
JOCTHXKECHUS IUIAHUPYEMBIX PE3yJbTaTOB, 3asBJIICHHBIX B IMPOTrpaMMe, COCTABIISAECT
JBa YYEOHBIX Trojia TPU pEKUME 3aHATUA 1O OJHOMY pazy B HEIeN u
MPOJIOJKUTENIBHOCTH 3aHATUIN, paBHOU 45 MUHYTaM.

IVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS JIEKTUBHOI'O KYPCA
«(ITPAKTHYECKAS HH®OPMATHUKA»

JIn4yHOCTHBIE pPe3yJIbTAThl 0CBOEHHS JIEKTUBHOIO Kypca

B pesynbrare usyueHus anekTuBHOro Kypcea «lIpakrnueckas napopmaTrka
aia 10-11 xkmaccoB y oOydaromerocs OyayT cGOpMUPOBaHbI JUYHOCTHBIC
pE3yAbTaThl CIEYIOUMX OCHOBHBIX HAMPABICHUN BOCIUTATEIbHON JEATEIHLHOCTH.

I pasicoancroe eocnumanue:
® CoOoaeHe HOpM UH(OPMAIIMOHHON O€301MacCHOCTH;
® CoOMoIeHre aBTOPCKOTO MPaBa;

® TOTOBHOCTh IPOTUBOCTOSITh MJACOJOTHH JKCTPEMH3MA, HAIIMOHAIN3MA,
JTUCKpUMHUHALIUM [0  COLMAJbHBIM, HAIIMOHAJIBHBIM TPU3HAKaM B
BUPTYaJIbHOM MPOCTPAHCTBE.

Hampuomuqecme eocnumanue.

® IICHHOCTHOE OTHOIICHHE K JOCTIKCHHUSIM Poccuu B HayKe, TEXHOJOTHSX,
MOHMMAaHNE 3HAYCHUS OTCUCCTBCHHBIX TEXHOJOTUYCCKUX PEIICHUMN B KU3HU
1ugpoBoro oOIECTBA;

® CcpOopMHUPOBAHHOCTH MPEANOYTUTEILHOTO OTHOIICHUS K MPOrpaMMHOMY
o0OecreyeHnto, BKIIOYEHHOMY B PeecTp pOCCHICKOTO MpOrpaMMHOIO
obecrnieueHusl.

ﬂyXOGHO-HpCZGCI’}’deHHOe eocnumarnue.

® C(l)OpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHHUA, 3THYCCKOI'O IIOBCACHUA,
BKJIFO4Yas IOBECACHUEC B CCTH I/IHTepHeT;

® CII0COOHOCTh K OOCHKC CHUTyalUHW U IIPUHATHIO OCO3HAHHBIX pemeHHﬁ,
OPUCHTHUPOBAHHBIX HaA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH.

Ocmemuueckoe socnumanue:

® HCTETHYECKOE OTHOIICHHE K HU(POBOMY MUPY, BKIIKOUAs 3CTETUKY HAyYHOT'O
Y TEXHOJIOTUYECKOIO TBOPYECTBA,
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® CrIOoCOOHOCTh BOCIPUHUMAThH pa3jU4HbIe BUABI U(PPOBOTO TBOPYECTBA, B
TOM YMCJIE CO3IAHHBIE C IOMOLIBIO UCKYCCTBEHHOTO UHTEIIIEKTA.

Dusuueckoe socnumanue:

® Cc(hopMUPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
BKJIIOUAs 3I0pPOBbECOEPEIKEHUE TIPU PAOOTE C KOMITBIOTEPHON TEXHUKOH.

Tpyoosoe éocnumanue:

® TOTOBHOCTb K aKTHMBHOU ACATCIIbHOCTH TEXHOJIOTUYECKOM HaIIPaBJICHHOCTH,
CIIOCOOHOCTH WHUOHUWUPOBATH, IJIAHUPOBATH U CAMOCTOATCIBbHO BBIINMOJIHATD
ACATCIIbHOCTD, CBA3aHHYIO C I/IH(l)OpMaI_II/IOHHBIMI/I TCXHOJIOI'MAMU,

e uyHTepec K cdepam NpodEeCCHOHATBHON ACATEIBHOCTH, CBS3aHHBIM C
MPOrpaMMHUPOBAHMEM, HAyKOW O JIaHHBIX, MAIIMHHBIM OOyYeHHEeM |
JIPYTHUMH HAMPaBIECHUSIMU OTPACIU WHHOPMAIIMOHHBIX TEXHOJIOTH;

® T[OHUMaHHE pa3HOOOpa3usi HampaBlIE€HUN B OTpacid HHPOPMALMOHHBIX
TEXHOJIOTUH M YMEHHUE COBEepIIaTh OCO3HAHHBINA BHIOOP Oyayiien mpodeccun
U peaju3aluu COOCTBEHHBIX KU3HEHHBIX IJIaHOB;

® TOTOBHOCTH M CHOCOOHOCTH K OOpa30BaHHIO M CamMOOOpa3oBaHUIO Ha
MPOTSDKEHUH BCEH JKU3HU.

DKronoeuveckoe socnumanue:

® O0CO3HaHUE IVI00AJIBHOIO XapaKTepa JKOJOTMYECKUX NpoOJIeM U myTed Hx
pemeHns, B TOM quCie c y4ETOM BO3MOXKHOCTEU
MH(POPMAIIMIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH.

HeHHOCWZb HAY4YHO2O NO3HAHUAL.

® Cc(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HWHQPOPMAIMOHHBIX  TEXHOJIOTHH, 1u(poBU3aIIN
COBPEMEHHOro 00IlecTBa, 3a CYET MOHUMAHMS POIH HMHOOPMAIIMOHHBIX
pecypcoB, HHGOOPMAIIMOHHBIX MPOTIECCOB M MHGOPMAITMOHHBIX TEXHOJIOTHH;

® OCO3HAHME LIEHHOCTM HAy4YHOM JEATEIBbHOCTH, TOTOBHOCTb K BEICHUIO
IIPOCKTHOM U HCCIIEJOBATEILCKON ACATEIbHOCTH WHIMBHUAYAJIbHO WU B
rpyIIe.

B nponecce TOCTHKEHUS TNYHOCTHBIX PE3YJIBTaTOB OCBOEHUS 3JIEKTUBHOIO
kypca «lIpaktuueckas wundpopmaruka» g 10-11 kmaccoB y oOyuaromuxcs
COBEPIIECHCTBYETCS AMOLIMOHAJIBHBIN UHTEIUIEKT, IIPEATOIATr AN
c(hopMUPOBAHHOCTD:

® yMEHHUS MPUHUMATh OTBETCTBEHHOCTDH 3a CBOE MOBEACHUE, ObITh OTKPHITHIM
HOBOMY;

® BHYTPEHHEH MOTHBAILIMM, BKIKOYAIOIIEH CTPEMIICHUE K JOCTHKECHUIO LIEIH U
yCIIeXy, MHHUIMAaTUBHOCTb, YMEHHUE JI€MCTBOBAaTh, OTTAJKUBAsICh OT CBOMX
BO3MOKHOCTEH;

® COIHAJIbHBIX HaBBIKOB, BKJIIOYAOIIHUX CITOCOOHOCTBH BBICTpAWBATh

OTHOIICHHUA C APYTUMHU JTHOAbMH.
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MeranpeaMeTHbIe pe3yJIbTaThI

B pesynbrare u3ydenus snmekTUBHOTO Kypcea «IIpakTnyeckas HHpOpMaTHKaY)
mist 10-11 kmaccoB y oOydaromierocsi OyayT copMupoBaHbl MeETanmpeIMETHbBIE
pE3yabTaThl, OTPAKEHHBIC B YHHUBEPCAIBHBIX YUCOHBIX NEHUCTBHSIX, a MMCHHO —
MO3HABaTEIbHBIE  yHUBEpCAJIbHbIE Y4YCOHBIC JEHUCTBUS, KOMMYHUKATHUBHBIC
YHUBEpCaJIbHbIC YyYEeOHBIC NEUCTBHS, PETYISTUBHBIC YHHBEPCAIbHBIC y4YcOHBIE
JCUCTBHSI, COBMECTHASI JICATEIBHOCTb.

Ilo3naBare/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS
baszosvie nocuueckue oeticmsusi:

® BCCCTOPOHHE  pacCMaTpWBaTh  CaAMOCTOSTENIBHO  C(HOPMYIUPOBAHHYIO
npobiemy;

® BHIOMpaTh OCHOBAHUS JIJIs1 CPaBHEHUS, KiIacCU(UKAIIUU U 0000IIECHHUS;

® OIpPCACIATh ICIU ACATCIBHOCTH, (i)OpMYJIHpOBaTB 3ajJauyn i1 JOCTHUIKCHUA
ueﬂeﬁ, BBIACIIATD KPUTCPHUHU OLICHUBAHUA ITOJTYUYCHHBIX PC3YJIIBTATOB,

® BBLISBJIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B OOJIBIINX 00hEMAX TaHHBIX;
® paspabaThIBaTh IUIAH PEIICHUS TPOOIEMBI C YUETOM aHAIN3a JIAHHbIX;

® BHOCHUTH KOPPEKTHUBBI B MPOLECC aHAIN3A IAHHBIX, OLICHUBATh COOTBETCTBUE
PE3yIAbTaTOB LEIISM;

® pa3BHBaTh KPEATHBHOE MBIIUJICHUE MPHU PEIICHUH MPAKTUYECKUX 3a]a4 U3
peaabHOMN KU3HMU.
baszoevie uccneoosamennvckue oeticmeus:

® BIAJIETh HaBBIKaMU y4eOHO-HCCIIeI0OBATEIBCKOM u MIPOEKTHOMN
JEATENIbHOCTH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MIOUCKY

METOJIOB PCIICHUs TPAKTUYCCKMX 3a/ad aHaln3a JaHHBIX U MAIIuHHOTO
oOyJeHus;

® CrocoOCTBOBaTh (POPMUPOBAHUIO HAYYHOTO THUIA MBIIUJICHUS, BIaJCHUE
TEPMHUHOJIOTHENW B OOJACTH HAyKW O JAHHBIX M MAIIMHHOTO OOyuYeHHs,
KJIFOYEBBIMU OHATUSIMHA U METOIAMU;

® BbIABIIATH NIPUYHUHHO-CICACTBCHHEIC CBA3U IIPU aHAJIM3EC OOIBIINX JaHHBIX,
BBIABUT'ATH U IIPOBCPATH I'MIIOTC3HbI,

® AaHaAJIM3WPOBATH IMOJIYUYCHHBIC B XOAC PCHICHUA MPAKTUYCCKHUX 3aa4 aHalnu3a
JaHHBIX PE3YIbTAarhkl, KPpUTUYCCKH OOCHMUBATb HUX  AJOCTOBCPHOCTD,
(bOpMI/IpOBaTI) IIPOIrHO3 Ha OCHOBC aHAJIM3ad ITOJTYUYCHHBIX JAHHBIX

® UHTErpUpOBaTh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTEM;
® BBIJIBUraTh HOBBIC UJICHU, MTPEJIaraTh OPUTHHAIBHBIE TOJXOAbl U PEIICHUS.
Paboma c ungpopmayueri:

® BRBIA/ETh HABbIKAMU TMOJYyYEHHUS WHOOPMALMHK M3 OTKPBITBIX HMCTOYHUKOB,
CaMOCTOSITEIIBHO  OCYIUECTBJIATh IIOMCK, aHajlu3, CHUCTEMATU3alUI0 U
MHTEPHpPETALNIO UH(OPMALINH;
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OIICHMBATh JIOCTOBEPHOCTh TOJYyYEHHON HWH(MOpPMAINK, €€ COOTBETCTBUE
MIPABOBBIM U MOPAIBHO-3TUYECKUM HOPMaM;

HCIIONB30BaTh  CpeACTBA  HMH(GOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH B PEIICHMH  KOTHUTHBHBIX, = KOMMYHHUKATHBHBIX |
OpraHU3allMOHHBIX  33a/7ad4 C COOJIOICHMEM TpeOOBaHUN  TEXHHUKHU
0€30MacCHOCTH, THUTHEHBI, PECYypCOCOEPEKCHHS, MPABOBBIX M ATHUYCCKUX
HOPM, HOPM MH(POPMAIIMOHHON 0€30MacCHOCTH;

BJIAJIETh MpaBHJIaMU MH()OPMAIITMOHHON O€30MaCHOCTH JIMYHOCTH.
KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIe 1eliCTBUS
Obwenue:

OCYIICCTBIIATD KOMMYHHUKaIIUHU Ipu pa6 OT¢C Hanqg KOJIJICKTUBHBIMH
IIPOCKTAaMU,

YMETh apryMEHTUPOBAHHO BECTH IHAJIOT;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS.
Coemecmnas OesamenbHOCMb.

YMETh CPAaBHUBATh KOMAaHJHYIO M UHJIMBUIYaIbHYIO pabOTy HaJ MPOEKTAMU,
HaxXOJUTh IIPEUMYIIECTBA U HEAOCTATKH;

p33pa6aTbIBaTI) KPUTCPHUHU OLCHKHU IIPOCKTA M OLCHHBATHL KAa4YCCTBO CBOCTO
BKJIaJga WU KaKA0ro ydaCTHHUKa KOMaHIbI B O6IHPIﬁ pE3YIbTAar,

YMETb OLIEHUBATh HOBU3HY, OPUIMHAIBHOCTh U IIPAKTUYECKYIO 3HAYMMOCTH
IIPY PACCMOTPEHUN UIEH JUISl HOBBIX MPOEKTOB;

IMPOABJIATH HABBIKKM KPCATHUBHOI'O MBIIIJICHUA, OBITH HWHHUITUATUBHBIM.
PerJ]SITI/IBHLIe YHUBEpPCAJIBbHBLIC yqeﬁﬂme I[eﬁCTBHﬂ
CdMOOpZClHMS’CZL}M}Z.'

CaMOCTOATENIbHO  BBIABIATH MPOOJNEMBbI, CTaBUTb U  (POPMYIHPOBATH
MPAKTHYECKHE 3a/1aui B 00J1aCTH aHAIN3a JJaHHBIX;

COCTaBJISAITh M CBOEBPEMEHHO KOPPEKTUPOBATh IJIaH PEUICHUs MpOOIeMbl C
YYETOM UMEIOLIMUXCS PECYPCOB;

pacHIMpATh paMKH Y4E€OHOTO Kypca Ha OCHOBE JTUYHBIX MPEINOUYTECHUH;

YMETh apryMEHTUPOBATh CHENAaHHBI BBHIOOpP, Oparb OTBETCTBEHHOCThH 3a
IIPEAJIAraeMOe PELICHNUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IMHPOKOW SPYIUIIUU B
pPa3HBIX 00JACTAX 3HAHUMU.

Camoxoumpoinw:
BHOCHUTH KOPPEKTHUBBI B JIEATEITLHOCTh IIPH BO3SHUKHOBEHUH HEOOXOANMOCTH;

OLCHMBATL PE3YJIbTaTbl HA COOTBCTCTBUC IMOCTABJICHHBIM LCJISIM;
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MCIIOJIb30BaTh MPUEMBI PeUICKCHH JJIsl OLIEHKU CUTYyalliH, BHIOOpA BEPHOTO
pelieHus;

OLCHMUBATL PHCKKM H CBOCBPCMCHHO KOPPEKTHUPOBATL ACATCIBHOCTL IJIA
CHHUKCHHA BO3SMOXKXHBIX PHUCKOB;

YUYUTBIBaTh aPTYMEHTHI APYTUX [PH AHAIU3E PE3YJIBTATOB AEATEIBHOCTH.
IIpunsamus cebs u Opyaux.:

IIPUHAMATh MOTHBBI M apPryMEHTBI JPYTMX NPU aHAJINA3E pEe3YyJIbTaTOB
NEATEIbHOCTH,

Ppa3BHUBATb CITOCOOHOCTH ITOHUMATh MHUDP C ITIO3UIHH APYI'OTro YCIOBCKA.
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COAEPKAHUE JJIEKTUBHOI'O KYPCA
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«(ITPAKTHYECKASA UHO®OPMATHUKA»
OnextuBHbI Kypc «llpakTuueckass uHpOpMaTHKa» HMEET MOAYJIbHYIO
CTpyKTypy. Kaxnplii Moaynp mpesmnonaraer mojayroaoBoe oO0yuyeHHe U COCTOUT U3
TEMATHUYECKUX Pa3JeIoB.

10 KJIACC (34 yaca)

1. Moayne «O0paboTka U UHTEIIEKTYa IbHbIN aHalnu3 JaHHBIX» (17 yacoB)
2. Monynb «O6paboTka CUMBOJIBHOW MH(POPMAIIUU U YUCICHHBIE MeTOnb (17
4acoB)

11 KJIACC (34 yaca)

1. Moayns «MogenupoBanue u ontumuzaius» (17 yacos)
2. Monynb «VckycCTBEHHBII HHTEIIEKT U MalIMHHOE 00y4yeHue» (17 gacon)

Paznen «Pemenue 3amau ontuMusaiumy paccmarpubaetcs B 11 kiacce,
MOCKOJIbKY 4acTh TEM OCHOBaHA Ha MCIOJIb30BaHUM cpefibl Scilab, kotopas
paccmarpuBaeTcs B pazzaene «MoxaenupoBanue» B 11 kiacce.

OnextuBHBIN Kypc «IIpakTudeckas HHPOpPMATHKa» OTPaKaeT M PaCIIUPSET
COJIEp’KaHHE YETHIPEX TEMATUYECKUX Pa3/eioB UHPOPMATHKU HA YPOBHE
CpemHero o0Iero 0opa3zoBaHus:

1. mudposas rpaMOTHOCTH;

2. TEOpeTHYECKHUEe OCHOBBI HH(POPMATHKU;

3. anropuTMbI U IPOTPAMMUPOBAHHUE;

4. uH(OPMAIIMOHHBIE TEXHOJIOTHH.

Y4uuThiBas OrpaHUYEHHOE KOJIWYECTBO YaCOB HH(POPMATHUKA B OCHOBHOM
o0pa3oBaTeNbHONM  MpOrpaMMe  CTapIIed  INKOJbI, AJIEKTUBHBIM  KypcC
«IIpaktrueckass HUHPOpPMATHKA»  SABIAETCS  MPAKTUKO-OPUEHTUPOBAHHBIM.
Pacmmpenue comepkanus Kypca MH(POPMATUKH MPOUCXOAWT B HANpaBICHUU
MPAKTUYECKON JEATEIHHOCTH U OCBOCHUS TIOTOTHUTEIHHBIX HHCTPYMEHTOB JIJIsI
aHaJM3a JaHHBIX, MOICTUPOBAHUS ¥ ONTUMH3AIUH.

IIpenmeTHBIE pe3yabTaThI

® BRBIAJICHUE MPEACTABICHUSMU O POJIM HH(OpPMALMU U CBSA3aHHBIX C HEH
IPOLIECCOB B MPHUPOJE, TEXHUKE U OOILECTBE; NOHATUAMU «UHPOPMALUI»,
«MH(POPMALIMOHHBIA TPOLECC», «CHUCTEMa», «KOMIIOHEHTBI CHCTEMBD»,
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«cucteMHbli 3 dexr»,  «MHPOpPMaLMOHHAs  CUCTEMA»,  «CUCTEMA
YIPABICHUS», «JITaHHBIEY, «AHAIU3 JaHHBIX», «BU3YyaJU3alHsl TaHHBIX);
HaJIM4yue TMPEeACTaBIeHUN O crocobax cOopa JaHHBIX, B TOM YHCIE
1M(POBBIMH YCTpOCTBaMU O€3 yUacTHus YEJIOBEKa,

MNOHUMAHUE OCHOBHBIX NPHUHIMIIOB JHCKPETH3aLUUU PAa3JIUYHbIX BHIOB
UHpOpMAIMK; YMEHHE ONPENesATh MH(POPMALMOHHBII OOBEM TEKCTOBBIX,
rpadUYeckux W 3BYKOBBIX JaHHBIX TMpPH 33JaHHBIX [apaMmeTpax
JUCKPETU3ALINY;

YMEHUE NPUMEHSTh OUOIMOTEKH W MOIYIH S3blKa MNPOrpPaMMHUPOBAHUS
Python st perienus npuKiIa HbBIX 3a7a4 aHAIN3a JaHHbBIX;

YMEHHUE BBIICIATh CBA3M MEXAY KOMIIOHEHTAaMH CHUCTEM, OINPEHCIAThH
JUHAMUYECKHE OTHOLLIEHUS BHYTPU CUCTEM, HHTEPIIPETUPOBATH PE3YIbTATHI,
HOJIy4YaeMble B XOJI€ MOAEIUPOBAHUS PEAIbHBIX OOBEKTOB WIIH MTPOLIECCOB;
YMEHUE 4YUTaThb W IOHUMAaTh pa3Hbe THUIbl HADISIAHOTO OTOOpaXEeHUs
JTaHHBIX (TpadUK, THCTOTPAMMBI, AIIUK C YCAMU U TIP.);

YMEHHE UCTOJIb30BATh IEKTPOHHBIE TaOIUIIbI ISl aHAJIN3a, IPEICTaBICHUS,
0o0pabOTKM  JaHHBIX  (BKJIIOYass  BBIYHMCIEHUE  CYMMBbI, CPEIHETrO
apu(MeTnyeckoro, HamOONBIIET0 W HAUMEHBIIETO 3HAUEHUM, pEIIeHue
ypaBHEHUH, (UIBTpALlMM, CYMMHUPOBAHMS) W BHU3yaJIM3allMd PE3YJbTaTOB
aHaIu3a;

YMEHHE UCIOJb30BaTh TaONUuyHble (pensiuuOHHBbIE) O0a3bl JaHHBIX, B
YaCTHOCTH, COCTABIIATH 3aPOChl K 0a3aM JaHHBIX (B TOM YHUCIE 3alpOChI €
BBIUMCIISIEMBIMU TIOJISIMH), BBIIIOJIHATH COPTUPOBKY M IOMCK 3amuceil B 0aze
JaHHBIX; HAIIOJHATH pa3padOTaHHYIO 0a3y JIaHHBIX;

YMEHHUE HUCIIONb30BaTh KOMIIBIOTEPHO-MAaTEMaTHUECKUE MOAECIIN JUIsl AaHAJIA3a
00BEKTOB M MPOIIECCOB: (GOPMYITUPOBATH €I MOACTUPOBAHUS, BBITIOTHATh
aHaJIU3 pE3yJbTaToB, IOJYYEHHBIX B XOJE€ MOJEIMPOBAHUS; OLICHUBATh
aJICKBaTHOCTh ~ MOJIEJIM  MOZAEIHUPYEMOMY OOBEKTy WM  MPOLECCY;
IIPECTABIATh PE3YJAbTaThl MOJAEIUPOBAHNS B HAIITHOM BUJIE;

yMeHue paboTate C OONBIIMM  KOJMYECTBOM JIAHHBIX; BBIIOJHSITH
aNnropuTMbl 00paOOTKH NaHHBIX; MCIOJIB30BAaTh MPOCTHIE METOABI OICHKU
IapaMeTPOB  MOJENEH; MPEACTaBIATh PE3yJIbTaTbl MOJIEIUPOBAHMS B
HAIUSITHOM BHUJE; TOJIb30BaThCSl PA3IUYHBIMU (hOpMaMu MPEACTaBICHUS
YUCJIOBBIX JaHHBIX (TaOIMLIaMu, AMarpaMMaMu, rpaukamu); NpUHUMATh
B3BELICHHBIC PEIICHNS HA OCHOBE aHAJIM3a JaHHBIX;

IIOHMMAHUE BO3MOXXHOCTEH U OIPAaHUYECHUIN TEXHOJIOTUH aHajIu3a JaHHBIX B
pa3nUYHBIX O00JACTAX; HAJIMYME NPEJICTaBICHUH 00 HCIOJIb30BAHUU
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MH(POPMAIIMOHHBIX TEXHOJIOTUN aHanu3a 0a3 NaHHBIX U MPUHSATHS PEIICHUN
B Pa3IUYHBIX MPOo(deCCHOHABHBIX cepax.

10 kiaace

Conep:xkanue MmoayJisi «O0padoTKa U HHTE/UIEKTYAJbHBIN AHAJIN3 TAaHHBIX)
(17 yacoB)

B conepxxannn yaebnoro momyist «O06paboTka U MHTEIUICKTYaIbHbIN aHAIIN3
JAHHBIX» BBIJICISIOTCS J1Ba TEMAaTHUYECKUX pa3iena.

Paznen 1. «O6paboTka MacCMBOB JIaHHBIX B ANEKTPOHHBIX Tabmuiax (DT)»
OXBaThIBAET BOIPOCHI, CBSI3aHHBIE C JIOTMYECKUMH, MaTEMaTUUYECKUMU H
craructuueckuMu  ¢yakinusamu B OT; wucnonszoBanme OT s pemieHus
MPUKIAAHBIX 33]]a4 Ha 00pabOTKy OOIBIIMX MACCUBOB JJAHHBIX.

Paznen 2. « HTeNneKTyaIbHBIN aHAIM3 TAHHBIX)» 3HAKOMUT C TEXHOJIOTHUSIMU
coopa M 00pabOTKM OOJBIIMX OOBEMOB JIAHHBIX, KOTOPbIE MOTYT OBITh
MCITIOJIb30BAaHbI JJI YAYUIICHUS PA3JTHYHBIX MPOIECCOB, MPUHATHS ONTUMATbHBIX
pELIeHH, MOCTPOEHUSI TPOTHO30B HA OCHOBE aHAJM3a JAHHBIX.

Pasnen 1. «O0pa0doTka MacCHBOB IaHHBIX B 3JICKTPOHHBIX Tadauuax», 9
4acoB

[TporpamMMHOe oOecrnieueHre KOMIBIOTEPOB. BHIbI mporpaMMHOTO 0OecTiedeHus U
uX HaszHadueHue. [IpompuerapHoe M CBOOOTHOE TPOTpaMMHOE OOECIICUeHHE.
[Iporpammuoe obecneuenue s pabotsl ¢ DT. YeranoBka cBOOOJHOTO 0(UCHOTO
nakera LibreOffice ¢ odwunmansHoro caiita. PegakTop 3neKTpOHHBIX TaOIHIL
LibreOffice Calc. Mactep ¢ynkmnuii. Jlornueckue, MaTeMaTHUYEeCKUE W
cratuctruueckue (¢yHkiuu. HMcmonp3oBanue aOCONIOTHBIX M OTHOCHUTEIBHBIX
ccoutok. Jlmamazon 3HavyeHwil. Jlmamazon ycpemgHeHus. OO6paboTka OOIBIINX
MAacCCHMBOB JaHHBIX C TOMOINBIO (YHKITUH OINpEAeTCHUs CPEIHETO 3HAYCHUS,
CYMMHPOBAHUS, TMOACYETa KOJIMYECTBA 3HAYEHWW B CIydae OTCYTCTBHUSA
JIOTIONTHUTEIIEHOTO KPUTEPHUS, a TaKKe TPH HAJUYHH OJHOTO WIIM HECKOIBKUX
KpUTEpUEB. BpuncieHne MaKCHMaIbHOTO ¢ MHHUMAJIbHOTO 3HAUYCHUHA W3
auarna3oHa MPU  OTCYTCTBHUU  JIOMOJHUTEIBHBIX  KPUTEPHUEB, a  TaKKe
VIOBJICTBOPSIONINX OJHOMY HWJIM HECKOJIBKUM KPUTEPHSIM W3 OJHOTO WIIH
HECKOJIbKUX TNAra30HOB.

[Tonsite MmaccuBa nanHbix B OT. OmHOMEpHBIE U IByMEpPHBIC MACCUBBI. THITHI
JaHHBIX MaccuBa. Pe3ynbrar paboThl GopMyIbl MaccHBa. YHUBEPCAIBbHBIN CIIOCO0
COPTUPOBKH C TIOMOIIIbIO (DYHKIIUIA U UCTIONIb30BaHUSI MacCUBOB. [loaneMenTHOE
CJIO)KCHHE, BHIYUTAaHUE, YMHOXKCHUE U JICJICHHUE 2JIEMEHTOB JIByX MacCUBOB Ha
pUMeEpPEe perieHus TPUKIAAHBIX 3a71a4. CpaBHUTEIBHBIN aHAIN3 METOIOB
pemIeHus 3a7a49 ¢ TIOMOIIBI0 OOBIYHBIX (HOPMYIT JTsl pA0OTHI C TUANIa30HOM STYECK U
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C IOMOIIbIO (hOPMYJI MACCUBOB JIAHHBIX. DPGHEKTUBHOCTH PELICHUS TPUKIATHBIX
3aJ1a4 ¢ MOMOIIBI0 POPMYIT MACCUBOB IaHHBIX.

Busyanuzanus aansbix. [{uarpamma kak rpaduyeckoe oToOpa)keHHE CMbICa
JOaHHbIX. BeIOOp THNA quarpaMmbl B 3aBUCUMOCTH OT LI€TH BU3yalHU3allMH. DTaIbl
BU3yaJIn3allMK JaHHBIX. OnpeaeneHue 1eau nocTpoeHus nuarpammel. OOpaboTka
JaHHBIX C MOMOINBIO (PYHKUMN A AOCTHKEHMS LIEJIH BU3yaJIM3allUUd JTAaHHBIX.
[Toctpoenune nmuarpamm B LibreOffice Calc ¢ momomipio mactepa. Knaccudukarus
muarpamm B LibreOffice Calc. Cmapknaiinbl. Mcmonp3oBaHre BU3yalu3aiy JJIs
aHanu3a OonblIUX OO0BEMOB JaHHBIX. HeoOXonMMocTh MpeaBapUTEIbHON
00pabOTKH OOJBIIMX MACCHUBOB JIaHHBIX. Urenne puarpamm. Pemenue
MPUKJIATHBIX 3a7a4 aHau3a JaHHBIX C UCTIOJIh30BAaHUEM BH3YaIH3aI[IH.
O0paborka nanubix B paitnax CSV. Mndopmanus u nanusie. UHIuBuayanbHbINA
MPOEKT, MOJEIMPOBAHHUE OSKCIepUMEHTa. Pa3paboTka HCXOMHBIX TAHHBIX IS
MOJIEIN HCCIEAYEMOro Ipoliecca WK siBIeHUs. [ eHepaTopsl clydyaiHbIX YKCell B
LibreOffice Calc. IlomyueHust menpIx CIy4alHBIX YHCENT B OMNPEICIEHHOM
nuana3zoHe. MojenrpoBanue HaOOPOB JaHHBIX, KOTOPBIE SIBISIOTCS JPOOHBIMU
yucnamMu B auanazoHe or 0 no 1. MogenupoBaHue pe3ynbTaToB JUIsl PELIEHUS
NPUKIATHBIX 3a]ad aHajau3a JaHHbIX. OTKpbIThie AaHHble. [lonck nHdopmanuu.
VICTOYHHMKY U IPUMEPBI OTKPBITHIX AaHHBIX. DopMaT OTKPBITHIX AaHHBIX CSV.
HNudpopmanmonnsie mponeccel. CKOpOCTh MEpeqayd JaHHBIX 0 KaHaly CBSI3U.
Xpanenne  uHpopmauuu, 00béM  mamsatu. OOpaboTka  uHpOpManUu.
[IpencraBnenne nanubix B Qopmare CSV. Coxpanenue ganueix DT B (dopmare
CSV. Buns! paznenuteneit 3HaueHuit. CriocoObl oTKpbITHs ¢aiinoB ¢popmara CSV.
JlocTOMHCTBA M HEAOCTATKH (paiiioB, npeAcTaBieHHbIX B hopmare CSV.
Koppeasimuonnsplii anaau3. Koppemsius kak Mepa B3aMMOACUCTBUS JBYX H
6onee mpoueccoB. HopmanuzoBanubie nannblie. Koadduument koppensuuu.
3HayeHus: KO3(PGUIMEHTAa KOPPEISUUU MPU Pa3IMYHOM CTENEHU 3aBUCUMOCTHU
uccienyembix gaHHbiX. lllkama Yenmoka. Vcmonbp3oBaHHWE CTATUCTUYECKOM
¢yukiun KOPPEJI B anekTpoHHBIX Tabaumax s BeIUKCICHUS KodhduimeHta
KOppeJsiuyU MpU aHajdu3e JaHHbIX. [papuk paccesnus. OnpeneneHue nNpsMoi u
oOpaTHOW  3aBUCHMOCTEH 1O  3HAYeHUI0  Kod(hUIMEeHTa  KOPPEIISIIHH.
KadyecTBennbiit ananu3 koddduimenta koppeisiuu 1o mkaine Yemmoka.
Hcnonp3oBaHne KOPPENAIMOHHONW MAaTPHUIIBI ISl aHATIN3a JaHHBIX.
BoccranoBienue 3aBucumocteil. CtaTucTuyeckue MeTonbl 00paOOTKH JTaHHBIX.
BoccranoBrnenne aHAJIWTUYECKOW 3aBHCHUMOCTH TIO OTAETIBHBIM 3HAYCHUSIM.
WuTeprionanus W CIIaXWBaHWE.  MeToJ ~ HAWMMEHBIIUX  KBaJparoB.
WuTepnionsunonHsie MHOTowIeHbI. JInaus Tperna. KosgduimeHnT nerepMunanum.
ba3e1 gannbix B JT. Mcnons3oBanne DT kak 0a3pl ganabeix. Co3ganne b1 B OT:
cTpykTypa Tabmuupl, 3amucu, uMs bJI. CrocoObl 3amomHeHUs JaHHBIX dYepes
HEMOCPEJICTBEHHOE BHECEHUE 3alliceil B CTPOKU U C HMCIOJIb30BaHUEM (OPMBI.
PenaktupoBanue nanubix. @uiubTpanus aaHHbix. CoptupoBka 3amnuceit. [louck u
3ameHa naHHbIX. @yHkius BIIP — mouck snmeMeHToOB B Ta0nuile WM JUara3oHe
no crpokaMm. CBoaHble TaOMMIBI KaK MHCTPYMEHT aHalu3a JaHHbBIX.
[IpeumymecTBa CBOIHBIX TaOMUIl Mpu padore ¢ OonbmMMHU 0O0BEMaMU JTAHHBIX.
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AJNTOPUTM CO3/IaHUsI CBOJTHOW TaOHIIBI.

Paznen 2. « MHTe/IEKTYaJIbHBIA AHAJIN3 TaHHBIX», 8 YacoB

Jlannble. Hayka o0 JaHHBIX: OCHOBHBIE TIOHATHS W OMpEACIICHUS.
BoctpeboBannocts Data Science. Llenb 1 OCHOBHbIE ATambl aHaiu3a JAHHBIX.
[Ipumepsl pemiaembix 3amad. WHCTpymMeHTHl aHanu3a JaHHbIX. (OCHOBHBIE
ompeziesieHuss B 00JacTM  HaykKd O  JaHHBIX. MalMHOYHTaeMble U
yernoBekountaembie (opmarbel  gaHHbIX. Ceipple  nanHble. HabGop nmaHHBIX.
Hcrounuku nanneix. Hanbomnee yacTo BCTpeyarommecs: OMMOKH B ChIPBIX JaHHBIX
1 HEKOTOPBIE CIIOCOOBI X YCTpaHeHUs. MeToasl 00pabOTKH CTPOKOBBIX JAaHHBIX B
S3BIKE MpoTpaMMupoBanus Python.

[Ipoext Jupyter. OcHoBHOe Ha3HadeHue npoekra Jupyter. Cpena pa3zpaboTku
Jupyter Notebook nns ananuza nanubix. O630p cpenst Jupyter Notebook. O630p
cpenbl Jupyter Lab. YcranoBka Jupyter ¢ moMoIlbl0 MEHEIKEpa MAaKEeTOB pip.
Coznanue HoBoro OnokHoTta. CoxpaHeHue B Qopmare .ipynb. OcCHOBHBbIE
KOMIIOHEHThI OKHa OnokHoTa. KomoBble U TEKCTOBbIE sUYEUKH. Pexumbl
penakTupoBaHus U BeInosieHus. TekctoBas pazmerka Markdown.

bubauorexa misa amaau3za aanublx Pandas. buGnuoreka g aHann3a JaHHBIX
Pandas. YcranoBka 6ubnumoreku Pandas u3 6moxkHoTa. CTpyKTypa JaHHBIX Series.
Apudmernueckue onepamuu ¢ Series. JlocTyn K OTeIbHBIM 3JIEMEHTaM U CPE3bI B
Series. Ctpykrypa Series kak cioBapb B Python. CriocoOsl co3gaHus 0OBEKTOB
Series. JIBymepHbie Tabnuunbie nanubie. CTpykrypa nanabix DataFrame. Urenue u
3amuch (QaitnoB (opmara .CSV. Komanapl mpocmoTpa TEPBBIX WU TMOCIETHUX
CTPOK CYUTAHHOTO (haiina.

[Ipumenenue ¢ynkmuii NumPy k snementam DataFrame. Ilomyuenue oOmieit
uH(popMalM O JaHHBIX ¢ nomouipio info. BeiOopka mo ycioBuio B 00BEKTax
DataFrame. ArperupoBanue B Pandas, ¢pynkuus agg. OCHOBHbIE CTATHCTHYECKUE
¢ynkuuu. CBogHas cTaTUCTHYecKas UWHGOpManMs € MOMOLIBI  (PyHKIHH
describe(). Obpaienne Kk uHAEKCaM ¢ ToMoliibio loc u iloc.

Busyanu3zanus naHHbIX. PaznudHbie BUIBI rpadukoB (TUCTOrpamMma, JTUHEHHBIC
rpaduku, rpaguk paccesHus, KOHTypHbIe TpaduKu U T. 11.). OCOOCHHOCTH pa3HBIX
BUJOB TpadMKOB M HX HCIIOJNb30BaHUS. Busyanuzanus HaHHBIX C TOMOIUIBIO
oubnmuorexkn Matplotlib. I{Bera u cTuim, nereaa Ha rpadukax. OyHKIUU s
nocTpoenus rpadukoB ¢ moMoIbo Matplotlib.

Kareropuanbubeie u yncioBbie JaHHbIE. [IONCK MpONyIIEHHBIX 3HAYCHUA. MeTO bl
00pabOTKH TPOIYIIEHHBIX 3HaueHWH. DuiabTparus JaHHBIX. MacmrabupoBaHue
TaHHBIX. BEIOOpKaA CTPOK/CTONMOIOB MO 3aIaHHBIM KPUTEPHSIM.

NupuBuayanbHblili mpoekT. [IpoBeneHue pa3BeOYHOrO aHaidu3a AaHHBIX C
nomoltblo Oubnuoreku Pandas. BpisiBieHHME CTaTUCTUYECKUX XapaKTEPUCTHK.
Ucnons3oBanue Bo3MmoxHOCTe Matplotlib nmns  Busyanuzanuum pesynbrara.
OdopmiieHre pe3yapTaroB MPOBENEHHOIO aHaiu3a U (POPMYIMPOBKA OCHOBHBIX
BBIBOJIOB.

Conep:xkanune moayisi «O0padoTka cMMBOJILHOM HHpOPMALNM U
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qHuCcJIeHHbIe MeToAbD (17 YacoB)

B conepxannu yueoHOoro Mmoayns «O0paboTKa CUMBOJIBHON UH(POPMAITUU U
YHCIICHHBIE METOABI) BBIACIAIOTCS 1BA TEMATUUECKUX pa3zena.

Paznen 3. « AnroputMbl 00pabOTKM CUMBOJILHON MH(QOpPMAIIMK» BKIIOYAET B
cebs pacCMOTpPEHHE pa3UYHBIX IOAXOAOB IPH pEIIECHUH 3a7ad aHajau3a H
TeHepali TEKCTOBBIX M YHCIOBBIX JAHHBIX, MO3BOJIMT PACIIUPUTH MOHUMAaHHUE
BO3MOXXHOCTEH si3bIKa mporpammupoBanus Python misi 0OpaboTKM CTPOKOBBIX
TaHHBIX.

Paznen 4. «YucnaeHHble METOIbI» HAIPABIIEH HA MOIy4YeHHUE O0YYarOIIMMHCS
JOTIOTHUTEIBHOTO TIPAKTUYECKOTO OMBITa B 00aCTH MCTONH30BAHUS YHCICHHBIX
METOJIOB TPHU PEIIEHWU MPUKIAIHBIX 3a]lad, a TaKKe HaBBIKOB MPOBEICHUS W
OTHCaHUs YKCTICPUMEHTOB.

Pasnen 3. AiropurmMbl 00pad0TKM CHMBOJILHON MH(pOpMannu, 12 yacos

AJITOPUTMBI 00PA0OTKH CTPOKOBBIX JaHHBIX. OCyIIECTBICHUE aHAK3a
CTPOKOBBIX JAHHBIX U MIPOBEJICHNE 3aMEHBI TOBTOPSIOIIUXCSI CHMBOJIOB.
Ucnonb3oBanue metoxaa replace. [lonck MmakcuManbHON 1 MUHUMAJIbHON
IIOJICTPOKM CUMBOJIOB B CTPOKE TEKCTOBBIX JaHHBIX. [[OMCK MakCUMaIbHOTO
KOJINYECTBA YKA3aHHBIX CUMBOJIOB, PACIIOIOKEHHBIX B IIOCIIEI0OBATEIIBHOCTH JPYT
3a apyroM. OnpeneneHue JJIMHbI CaMOU JTTMHHOM MOALIENIOYKY CUMBOJIOB BO BCEM
HabOpe TeKCTOBBIX JTAaHHBIX. VICIONb30BaHNe AMHAMUYECKOTO TTOJX0/a B PEIICHUN
3a/1a4ya MOMCKa CHMBOJIOB MJIM LIEMTOYEK CUMBOJIOB IO 33JaHHOMY YCJIOBHIO.
Konosas tabnmuua ASCII. Ucnonb3oBanue ¢pyHkuui char u ord si3pika
nporpammupoBanus Python nyis oOpaiienust K KOHKPETHOMY CUMBOITY
paccmarpuBaemoro angasurta. [lonck MakCMMaaIbHOTO U MUHMMAJIBHOTO
KOJIMYECTBA UAYIIUX MOAPST CHMBOJIOB, TAKUX, B KOTOPBIX UCKIIIOUEHA YKa3aHHAs
NOJCTPOKa CUMBOJIOB. OCYIIIECTBIIEHNE aHATN3a TEKCTOBBIX JaHHBIX HA HATUYUE
MCKOMOM TOJICTPOKH C MCIOJIb30BaHUEM METOJIa ABYX yka3ateneil. [I[pumenenue
METOJIa IByX yKazareJsiel i MOMCKa MOJICTPOKHU, KOTOpas OrpaHuyYeHa
yYKa3aHHbIMHM CUMBOJaMU. Mcrionp30BaHue CTPYKTYPBI JAHHBIX MHOXKECTBO IS
paboThl C TEKCTOBBIMU JaHHBIMU. COpTHUPOBKAa MHOXKeCTBA. M cnonb30Banne
(dbopMybl BKIIOUEHUN U UCKITFOUEHUH JIJIs IByX MHOXECTB MPHU PELICHUH 33134
MIOMCKa NOJACTPOKU. HazHaueHHe 1 UCIoJIb30BaHUE METO/AA count MPU aHAIU3E
TEKCTOBBIX JaHHBIX. [IocTpOeHHE YaCTOTHOTO ClIOBaps.

I'enepaums ciioB 3aganHoro aadasura. Penienue npakTuueckux 3aad,
OCHOBAaHHBIX Ha I'€HEpalUy ONPEAeIEHHOrO Habopa CUMBOJIOB. [ eHepalust Bcex
BO3MOXKHBIX CJIOB M3 33JIaHHOTO Habopa OykB. Mcnonbp3oBaHue nepedopHOro
aJropyuTMa JUisl peuIeHUs 3a/1aui FeHepaluy cloB. BiIoXeHHbIe LIUKIIbI.
Ucnonb3oBanue GpyHkiuu product Moyns intertools si3pika IporpaMMHUpPOBaHUS
Python asns reHepannu Bcex BOBMOXKHBIX COYETaHUM YKa3aHHBIX CHMBOJIOB MpU
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re’Hepanuu cjaoB. CpaBHEHHUE JABYX CIIOCOOOB I'eHEepaIuu BCEX BO3MOXKHBIX CJIOB U3
3alaHHoro Habopa OykB. [eHepalus ciioB, OCHOBaHHAas Ha JIEKCUKOTpauuecKon
nepecTaHoOBKE OYKB B CJIOBax 3aJjaHHON uHbL. Mcnonb3oBanue GyHKIUs
permutations Moyss intertools si3pika mporpammupoBanus Python st permenus
3a/1a4 reHepanuu cioB. [IpakTudeckoe ucmnonbp3oBaHuEe MOIYIs intertools mpu
pEIIeHNH 3a71a4 TeHEepaIlii BOBMOXKHBIX CIIOB ITPU HAIUYUU UM OTCYTCTBUU
KOHKPETHOTO CHMBOJIA B CJIOBE.

Henouucaennpie nannbie. CAUTHIBAaHUE JAHHBIX U3 TEKCTOBOTO (haiina.
®opmupoBaHHe MaccHBa LebIX yucen. O0paboTka 3neMeHToB MaccuBa. BriOopka
AIIEMEHTOB MAacCHBa B COOTBETCTBHH C 33JJaHHBIM yclioBUEM. M cronb30BaHne
CJIO’KHBIX YCITOBHH JIJIsl ONIPEIEICHNUS KPAaTHOCTH JIEMEHTOB MAaCCHBa YKa3aHHBIM
3HaueHusM. Onpe/iesieHne MaKCUMaJIbHOTO 1 MUHUMAJIBHOTO CPEN OTOOPaHHBIX
qHCced.

YuciioBble aBTOMATBI. AHAIN3 YUCIOBBIX alrOpUTMOB. Vcnonb3oBanue QyHKINMA
bin, int /1 IpeACTaBICHUS YUCET B CUCTEMAaX CUUCIICHUS C pa3HbIM OCHOBAHUEM.
Ucnonb3oBanue s3b1ka mporpammupoBanus Python mis pemenus 3anaq Ha
00pabOTKy HaTypaJIbHBIX YHCEI YHCIOBBIMU aBTOMAaTaMHu.

Peryasipubie BbIpa:eHHsl. 3HAKOMCTBO C PETYJISIPHBIMU BbIpakeHussMu. Vctopust
BO3HUKHOBEHUs. OOIIME MPUHITUIIBI HCTIOIB30BAHUS PETYIISIPHBIX BHIPAKCHHM.
Perynsiproe BbIpaskeHHE Kak MIa0IO0H ISl IIOMCKA MOACTPOK B TEKCTE T10
3aJJaHHOMY YCJIOBHUIO. Vcronp30BaHNe MOAYIS T€ A3bIKa TPOrPaMMHUPOBAHUS
Python. OcuoBsl cunTakcuca. 111abnoHbI, COOTBETCTBYIOIINE OTHOMY CUMBOIY.
VYka3zaHue KoJndecTBa MoBTOpeHui. [IpuMeps! HCTIOIB30BaHMS PETYIIPHBIX
BBIPAKCHUMU.

Moaudukanus TEKCTOBBIX TaHHBIX ¢ UCITONb30BaHUuEM PB. OuncTka maHHBIX.
Pasnenenune naHHbIX Ha OTAEIbHBIE CTOJIOLKI. [ToMck 1 3ameHa ¢ momorsio PB.
Ncnonws3oBanue ¢pynkuuii search, fullmatch momyns re si3pika mporpaMMHUpPOBaHUS
Python. Pemennie npaktuueckux 3aa4 aHain3a TEKCTOBBIX TaHHBIX.
Hcnonb3oBaHue peryisipHbIX BRIPAXKEHUH 1JIs TOMCKA U 3aMEHBI JAHHBIX C
nomolsko cpeacts oducHoro nakera LibreOffice.

HIugpoanne. Kpunrorpadus. Kpunroananus. Kpunroananuruk. [udp. Kirou.
[Mudposanue u gemudposanue. Hudper nogcranosku. [udp Lezaps, cxema
mdpoBanus. Mcnoas30BaHne BOBMOXKHOCTEH sSI3bIKa MporpaMMmupoBanus Python
IS pellieHue MPOCTHIX 3a1a4 mupoBaHus HHPOPMAITIH.

Paznen 4. UncjaeHHbIEe METOAbI, S 4acoB

IIpakTukym no pemenuro ypapaenuid B JT. [lorpemHocTs pesynbrara
BBIYMCIIEHUN. VICTOUHHMKHY MOTPEMIHOCTEN IPU KOMITBIOTEPHBIX BBIYUCICHUSX.
BrrunciauTenbHO yCTOWYMBBIE METOABI PELICHUs 3a/1a4. MeTonuka peleHus
ypaBHEHU C UCTOIB30BAaHUEM TAOIIMYHOTO Mpolieccopa. Perenue TMHEMHBIX
ypaBHeHui. Meton npubnmxenuii. [Togbop napamerpa.

Pemenne punancoBsbix 3aaa4 B IT. CtpykrypupoBanue nnhopmauu
(GbuHAHCOBOrO XapakTepa O [IeHaX U aCCOPTUMEHTE IPU BEIOOPE TOBAPOB U YCIIYT.
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duHaHCOBas TPAMOTHOCTb: PACXO/IbI, I0XO/Ibl, CEMEMHBIN OIOIKET, MIIATEXKH U
pacuétsl. Pemienue 3a1a4 Ha ynpasiieHHe pacxogaMu. CpaBHEHHE BApUAHTOB
pPacxo/oB M 10X0/0B. JInuHbIi 1 ceMeiHbIi OromKeT. Pacuér u yrara Hajioros.
HUccnenoBanue rpadpuxoB pyHKUU B NOJISPHBIX KOOPAUHATAX.
Hcnonb3oBaHue NOJISPHBIX KOOPAWHAT MPU MOCTPOCHUH rpadukoB HyHKIIUN B
AIIEKTPOHHBIX Tabnuiax. OCHOBHBIE BO3MOXHOCTH O(opmiieHus rpadukoB
GYyHKIUH B TOJIIPHBIX KoopauHarax. @opmar ocu. @opMaT OCHOBHON CETKH.
UccnenoBanne n3mMeHeHus rpaduka (GyHKIIUN B 3aBUCUIMOCTH OT KOJTUYECTBA
BbIOpaHHbIX 3HaUeHUH. VMcciaenoBanue noseaeHus rpaduka B 3aBUCUMOCTH OT
3HaueHu kodpunrenToB. CocraBiieHUE OTUETA O TPOBEAECHHBIX UCCIICIOBAHUSIX.
IIpakTHKYM 110 BHIYMCJIEHUIO JJIMHbI KPUBOM. J[MCKpeTU3alus Kak METO/
omnpenesieHus AnuHbl KpuBou. Lllar nuckpernszanuu. Mcronbs3oBanue Te0peMbI
[Tudaropa a1t BEIYMCICHUS TPUOIMKEHHBIX 3HAYEHUM (parMeHTOB JJTUHbI
KkpuBOi. CrtocoObl yMEHBIIIEHHSI OTPEIIHOCTY BbluKclieHuid. MccnenoBanue
BJIMSIHUS 1Iara JUCKPETU3aluy Ha KOHEUHbIN pe3yibrar. [IpoBepka pemeHus
nyTEM HaMMCAHUS MPOrpaMMBbl Ha SI3bIKE MTporpammupoBanus Python.
CpaBHUTENBHBIN aHAIN3 MOTYYEHHBIX PE3YIIBTATOB.

IIpakTuKyM Mo BhIYUCIeHHIO II0omAnei puryp. [IpubmmkéHHoe BIYUCIICHHE
wiomaau ¢urypsl. Mcnonp3oBanue METoa TUCKPETH3AIUH IS BBIYUCTICHUS
mwiomazaei ¢puryp. Mcnons3oBaHre METOIOB IPSIMOYTOJIBHUKOB U TPAeIil IJist
BBIYHCIICHUS TUTOMAIN (PUTYPHI CPEACTBAMHU TAOJIUIHOTO MPOIIECCOopa.
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11 kaacce

Conepmanne MOayJid ((MOI[eJIHpOBaHHe H onITHMMHU3aALUA»

B comepxxanun ydueOHoro momynst «MoxenupoBaHue U ontumuzanus» (17
4acOB) BBIJIEJISIFOTCS JIBa TEMaTUYECKUX pa3/ena.

Paznen 1. «MonenupoBanue» — HU3ydeHUE BO3MOXHOCTEH maketa Scilab
I 3a7ad MOJENMpOBaHMA. B mpouecce u3ydeHus paszjaena yYEHHKH MOTydar
BO3MOXKHOCTh HAy4UWUTHCS MOCTPOCHHUIO KaK JIByMEPHBIX, TaK W TPEXMEPHBIX
rpavKoB, HCHOJb30BaTh CpeLy JUIsl PEUICHHUs YpPaBHEHMM M MOIEIMPOBAHMUS
IIPOLIECCOB PA3IMYHON ITPUPOJIBI.

Paznen 2. «Pemenue 3a1a4 onTUMU3aluuy» HapaBieH HA IOHUMaHUE LENH
ONITUMU3AIINHY, a TaKKe MOy YeHUS OTIbITa B pelieHnn

IMPAKTUKO-OPUCHTUPOBAHHBIX 3a1a4.

Paznea 1. «MonenupoBanue», 9 yacos

Cpena Scilab ITaker Scilab. Haznauenue u ycranoka. CucremMHble TpeOOBaHUSA K
KOMIIBIOTEPY M ONEPALIMOHHON cucTeMe. BHENTHUI BUI OKHA IPOrpaMMBbl. 30HbI
npocMoTpa U peaakTupoBanusi. OCHOBHbIE KOMaH/IbI INIaBHOTO MeHIO Scilab.
Omnepanuu u pynkiuu. Padota c ¢aitnamu. OcHoBBI paboThl B cpeze Scilab.
Cpena Scilab: nocrpoenne rpaduxos. [locTpoeHue 1ByMepHBIX TPaPUKOB B
neKkapToBoit cucteme koopaunatr. dyukius plot. [Toctpoenue rpadukon
HECKOJIBKUX (DYHKITHI B OJJHOM crcTeMe KoopAuHaT. Bo3MOXHOCTH TOCTPOCHHUS
HECKOJIBKUX rpaduKoB B 0fHOM rpadudeckom okae. Odopmierne rpadukos.
[TocTpoenue nByMepHBIX TpaduKOB B MOJISAPHON CUCTEME KOOPAMHAT.
IHocTpoenue TpéxmepHbIx rpagukoB B cpeae Scilab. [loctpoenune TpéxMepHbIX
rpadukoB. OCHOBHBIE BO3MOKHOCTU O(POPMIIEHUSI TPEXMEPHBIX IPAPHUKOB.
Ucnonb3oBanue ¢pynkuuii genfac3dd u eval3dp. @ynkuun meshgrid, surf u mesh.
[Ipumenenue ¢pynkuuii plot3d2 u plot3d3 nns nocTpoenus TpEXMEpHBIX TpadUKOB
B cpene Scilab. Mcnonb3oBanue apyrux GyHKIIHMA.

Cpena Scilab: pemienne ypaBaenuii. BoamoxxHoctu cpenpbl Scilab aiis penieHust
ypaBHeHu#l. OnpeneneHue noamHoMa ¢ moMouisio Gynkuuu poly. Pemenue
anredpanyecKkux ypaBHEHUHN ¢ ToMoIIbio GpyHkmu roots. I'paduueckuii cnocod
pelIeHus 3a1ay.

MonenupoBanue B cpene Xcos nakera Scilab. ['padudeckas nnrepakTuBHast
cpena Juisi MOIETTUPOBAaHUS CHCTEM U IPOIIECCOB Ha OCHOBE OJIOK-cXeM XCos.
Texnonmorus MmoxenupoBaHus B cpene Xcos nakera Scilab. CocraB 6ubnuorexn
Xcos. Cxema pa3pabotku Mozeneit B cpene Xcos. McciaenoBanue monenu
neuugparopa.

MoneanpoBanne pusndeckux moaesei. ['padpuueckoe moaenupoBanue B cpese
Xcos. MoznenupoBaHue SKCIIEPUMEHTA 110 MOJIYYEHHUIO BBIXOJIHOI'O CUTHAJIA
3ananHoro Buja. [locrpoenue ¢pusnueckoid Moenu 1o 3aJaHHOMY aJITOPUTMY.
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UccnenoBanue moiayueHHON PU3NUECKON MOJIEITH.

MoaeanpoBanue cHCTeM ynpaBjaeHusi. MoienpoBaHie CUCTEM YIIPaBJIEHUS B
cpene rpaduueckoro moaenupoBanusa Xcos. MccnenoBanue Moneneit cucteM
YIIpaBJIEHUS.

MopeanpoBanue nonyassuuii. Mozaens «HepHsliit smuk». CHCTEMBI € OPSIMOIl U
oOparHOU cBsa3bI0. Mojiens nomyssanun 6e3 orpannyenuit. MccnenoBanue
CTaHJApTHOTO pemieHus B cpeae Scilab. Mojenb momynsiiuy ¢ orpaHUYCHUSIMHU.
Monens @epxronbera. MccnenoBanre cTanmapTHOTO penieHus B cpene Scilab.
UccnenoBanue penieHuii 3aa4 0 Nomyssiuu B cpene Scilab.

Co3nanue rpaguyeckux npuioxkenuii B cpene Scilab. OCHOBHbIE KOMIIOHEHTHI
BU3yaJIbHOTO MpUIIokeHUs cpeabl Scilab. I'paduueckoe okno. KomanaHast KHOMKa.
[Tepexntouarens, daaxok. [locTpoenue npocThix rpaduuecKkux MOACNIEH B cpeie
Scilab.

Pasnen 2. «Pemenne 3aga4 onTHMHU3aUN», 8 4acoB

Pemienue 3a1a4 oNTUMHU3ALHUH € IOMOIIBIO JIEKTPOHHBIX TA0JIMII.
NcnonwszoBanue BosmoxkHoctel DT LibreOffice Calc ms pemenus 3agay
ONTHUMM3ALUHU [TPU UCCIIEOBAHUM JIMHEUHBIX (PYHKIMI OAHOW TEPEMEHHOI.
Omnpenenenne MaKCUMyMa, MUHUMYMa U JPYTUX [IETEBbIX 3HaUeHUH (YHKIIHIA C
noMoIbio Pemarens. Pemenne npakTuKo-OpUeHTHPOBAHHBIX 3a71a4, TPEOYIOIIIX
ONTUMU3ALIUH.

Pemenue 3aga4 ontumu3annu GUHAHCOBBIX NpoueccoB. CucremMarusalus,
IUTAHUPOBAHUE, YUET IMYHBIX U CEMEHHBIX pacxoaoB. CpaBHEHNE BapUAHTOB
pacxozoB u ux ontumuzanus. UcnonszoBanue T 115 aHanu3a GUHAHCOBBIX
MoKa3ajeu ¢ 1eNblo UX ONTUMU3ALNY. Pelienre npakTuyeckux 3a1a4 Ha
OTITUMU3ALINIO PACXOOB.

Pemenue 3a1a4 ontumusanum B cpene Scilab. Bo3amoxxHocTu noucka
JIOKaJIbHOTO MUHMMYMa (DyHKIIMU OJTHOM TIepeMeHHoM B cpeze Scilab.
Hcnonb3oBanue GpyHKIMU optim 11 perieHus 3aaad ontumuzanuu. [louck
JIOKaJIbHOTO MUHUMYMa (DyHKIIMU HECKOJIBKUX MepeMeHHoM B cpene Scilab. [Touck
MuHUMyMa (yHKIMH PozenOpoka.

OnrumMaJIbHbIA BBIOOP: 321241 JTUHEHHOI0 IPOrpaMMHupoBaHus. OyHKIMA
nenu. CucreMa OrpaHMYeHUH 3a/1a4 JINHEMHOTO nporpaMMupoBanusi. OyHKIHA
linpro nnst peuienus 3aaa4 JIMHEWHOTO TporpaMmMupoBanus. CTpyKkTypa u
UCIIOJIb30BaHue. Pellienre mpakTUKO-OpUEHTUPOBAHHBIX 3a/1a4, TPEOYIOIIUX
ONITUMU3ALINY, C IIOMOIIBI0 BO3MOXKHOCTEN cpeibl Scilab.
OnTuMu3anus BbIMUCJINTENbHBIX POLECCOB: MPAKTUKYM. [lapainensHele n
[IOCJIEIOBATEIbHBIE BEIYUCIUTEIBHBIE TPOLIECCHL. 3aBUCHMOCTD BBIYUCIIUTEIBHBIX
MPOIIECCOB JIPYT OT Apyra. OnpeneneHrne MaKCUMallbHOW (MUHUMAIbHON )
IIPOIOJKUTEIIBHOCTH BPEMEHHU BBITIOJHEHNS BBIYMCIIUTENBHBIX IIPOLECCOB MPH
3aJlaHHbIX YCIOBUAX. OCHOBHBIE METOBI PEIICHMS 3a7a4 ONTUMHU3ALUH.
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Juarpamma ['aHTa B pelieHnu 3a/1a4 ONTUMU3AIUU NTapauIeIbHBIX
BBIYMCIIUTENBHBIX MPOLECCOB.
Coaep:xanne MmoxyJisi «MCKyCCTBEeHHBI HHTE/UIEKT U MALIMHHOE 00y4YeHHe»
B conepxanuu yue6HOoro Mmoayins «cKyCcCTBEHHbBIN MHTEIUIEKT U MAITMHHOE

O6y‘I€HI/I€>> BBIACIIAOTCA OAWH TEMaTU4ECKUM pasaci, KOTOpBIﬁ HaIrpaBJICH Ha
3HaKOMCTBO o6yan01uch>1 C HCTOpHCﬁ H  JOCTHIKCHUAMHU HMCKYCCTBCHHOI'O
HHTCJIJICKTA, a4 TAaKXC 3HAKOMCTBO C OCHOBHBIMU IPHUHIOUIIAMH W aJITOPUTMaMH

MAIIMHHOTO 00y4eHHUS.

Paznen 3. «McKkycCTBEeHHBI HHTE/UIEKT M MAIIMHHOE 00yueHHne», 17 yacoB

HckyccTBenHblil nHTEIEKT. BBenenue. Onpenenenne M. YcinoBHoe nenenne
cucteM MU cnaberit (wnm npuknagaoit) MU, cunbHbii (Mau o0mwii) u
cynepcunbHblid. Mctopus pazsutus UU. Tect Teiopunra. O6mactu mpuMeHEHUS
NH. KoMnbroTepHOE 3pe€HNE, CHCTEMBI PACIIO3HABAHMS PEUYH, IKCIIEPTHBIE
CUCTEMBI, pOOOTOTEXHHKA U JIp.

Hcnoab3oBanue cymecrByomux cucrem MU, Ontumuzamus 00CiTyKuBaHUs
O0aHKOMaTOB, 00pabOTKa 3asBOK HAa KPEIUTHI, MOBBIIICHHE 0€30M1aCHOCTH
TpaH3akuuul. Mlcnonb30BaHNE HEMPOCETEN ISl CHUKEHUS ABAPUMHOCTH Ha
noporax. Mcnons3oBanue UM B nuarnoctuke, poO0OTOB-aCCUCTEHTOB B XUPYPIHH.
CucteMbl YMHOTO JOMA: YIIPABICHUE KIMMAaTUYECKONW TEXHUKOM,
MHTEJUIEKTyallbHbIe CUCTEMBI Oe30macHoCcTy U Ap. CepBUCH paclio3HABAHUSA U
cuHTe3a peun. HTemiekTyanbHas 00paboTka TOKYMEHTOB ISl ONITUMU3AIUN
JIOKYMEHTO000pOTA.

3agaum MalIMHHOIO 00y4YeHns. MammHHOE 00yUeHue KaK METOAO0IOT s
ucKyccTBeHHOro nHTewekra. Kinaccudukamus. Perpeccus. Knacrepuzarus.
O06paboTka ecTecTBEHHOTO s3bIka. OCHOBHBIE AJITOPUTMbI MAITUHHOTO OOYYECHHSL.
Ounenka kauecTBa Moaesn. PazneneHue BBIOOPKH Ha OOYYAIOIIYIO U TECTOBYIO.
Hcnonb3oBaHue METPUK B Pa3IMYHbIX 337a4aX MAIIMHHOTO OOyUYEHHS.
Bo3moxHbie ommOku kiaaccupukanuu. PopMupoBaHUE MATPULIBI OLIUOOK.
BrlsiBieHre MeTpUK KadecTBa ISl 3a7a4 KJIacCU(pUKALIMKU U PETPECCHH.

Metoa 0mmkaMIIux coceaei. Mcnonp3oBanue metoaa kK-Ommkaimmx cocenei
JUISl peteHus 3a1adu kiaccudukanuu. [loarotoBka JaHHBIX 1711 TPUMEHEHUS
metoza k-NN. OcHOBHBIE 3Tarbl B pelIeHUH 3a/1a4. 3HAKOMCTBO C
UCIOJIb30BaHMEM MeToa k-Ommkailinmux coceent s pemeHus NpakTuIeCcKux
3a/a4.

AHaJIUM3 OTKJIOHEeHHUH. MeTOo bl OIIEHKM KaueCTBa PELICHUS IS 3aa4 MAaIIMHHOTO
oOyuenus. Pemenue 3a1aun MUHUMU3alUU OTKJIOHEHUH. OCHOBHBIE PU3HAKU
BO3HUKHOBEHUS HETOOOYUEeHUS U NIepeoOydeHus B IPOLECCe MAIIMHHOTO
oOy4eHusl.

JepeBo npuHATHA pemieHUd. CXeMa U OCHOBHBIE XapaKTEPUCTUKH
npeBoBuiHOTO Tpada. Jluctoroit yzen. Mcnonb3zoBanue 1peBoBUAHOTO rpada B
Ka4ueCTBE JepeBa MPUHATUA pelIeHU. MeTogoI0rnueckue NpeuMyiecTBa qepena
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NPUHATHS pelieHnil. Mcnonb3oBaHre 1epeBa NPUHATUS PEMICHUI ISl pELLICHUS
NPaKTUYECKUX 3a]1a4.

3apaua kaaccupukanuu. JIuHeiiHass Moaeab. 3a1a4a KiIaccupuKa B
MarmHHOM 00y4eHun. Onrcanue MareMarudeckoi moaenu. Jlnneitnas GyHkims
onHOM nepeMenHoi. OnpeneneHue KodPPUIUEHTOB TMHEWHON QYHKIIUHA METOIOM
MOCIIE0BATEIbHBIX YTOUHEHUM.

OO0y4yenue nuHeiiHoii Monenu. Co3nanue obydaroniei BpiOopku. Omnrcanue
mpoiiecca o0y4ueHus. Jmoxa. 3HAKOMCTBO C O0y4YeHUEM JIMHEWHOW MOJICTTH Ha
IIPOCTOM IIPUMEPE NUCKYCCTBEHHOIO HEMPOHA C OJTHUM BXOJOM, Korna y=Ax (mpu
b=0).

JIuneiiHas perpeccusi. 3HAKOMCTBO C OCHOBAaMH JINHEWHOW PETPECCHH.
[Ipsimonuueiinas annpokcumanusi. Boamoxxnoctu onenusarens LinearRegression
oubnumoreku Scikit-Learn. PaccMoTpeHne npumMepoB UCTOIb30BaHUS TUHEHHOM
perpeccuu.

Iepuentpon. Heiiponnbie ceTu. [TosiBiienue nepuentpoHa. OnucaHue U cxema
AIIEMEHTAPHOTO NepienTpoHa. M3amenenue BecoBbix KoddduimenTo. Meronuka
00y4eHHST MOJICIIH.

MHorocJ/i0iiHbIe ceTH. APXUTEKTYypa MHOTOCIOMHOM ceT. OCHOBHBIE TPUHIINIIBI
paboTel. OyHKIMS akTUBAIMU. KOTU4ecTBO BXOIOB U BBIX00B. OmpenencHue
KOJIMYECTBA CKPBITHIX CI0EB. OOyueHne MHOTOCIOWHOM ceTu. Meton oOpaTHoro
pactpoCTpaHEHUS OIIHOKH.

BaiiecoBckasi cratucTuka. BeposTHOCTHBIE anroputmbl. OnipeneneHue
BEPOSTHOCTH MPUHAJIEKHOCTH K Kitaccy. HezaBucumbie nmpuznaku. OOpadboTka
3aBUCUMBIX MTPU3HAKOB. Mcroib30BaHre HAMBHOTO 0alleCOBCKOTO Kiaccu(uKaropa
B PEIICHUH 33/a4 C UCIOIb30BAHUEM BEPOSITHOCTHBIX AJITOPUTMOB.
NupuBuayanbHblii npoekT. BiOOp 01HOTO U3 aIrOpUTMOB MAIIMHHOTO
oOyueHus Uil perieHus 3aaad npoekra. Mcnons3oBanue 6ubnuorex Python mms
oOyuenus mozaenu. OneHka KauyecTBa MoJy4eHHON Mojieu. Busyanuzanus
pesynbpTara. AHanu3 u ohopMIIeHHE pe3yabTara padoThI.
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TEMATHYECKOE IINTAHUPOBAHUE KYPCA
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«(ITPAKTHYECKAS HH®OPMATHUKA»

10 kaace

1 gac B Hegemo, Bcero — 34 Jaca

Templ,
PacCKpBIBAIOIINE
JTAHHBIN pa3aen

MPOTPAMMEI,

Y KOJIMYECTBO
4acoB,
OTBOJMMOE Ha UX
U3y4YEHUE

VYyebHoe conmepkanue

OCHOBHBIE BHIBI
NEeITEIbHOCTH
YYAIUXCS TIPU N3YICHUN
TEMBI
(Ha ypoBHE y4EOHBIX
TEeUCTBHUI )

Pa3znean 1. O0padoTka MacCHMBOB JaHHBIX B 3JIEKTPOHHBIX Ta0AMIIAX

(9 yacoB)

OyHKIUU
AIIEKTPOHHBIX
Ta0IuIl I
00paboTKu
OOIBIINX

MAaCCHUBOB JAHHBIX
(1 gac)

Hcnonb3oBanue pyHKIUI
B OT mist o6paboTku
OOJIBIIINX MacCHUBOB
JIAHHBIX O€3
JOMOJIHUTEIBbHBIX
ycnosuii: CUET, CYMM,
CP3HAY, MAKC, MHH.
O6paboTka 0gHOTO
JAana3oHa 3HAYCHUHN MPU
HaJIMYUU yCJIOBUS C
MOMOLIBIO (PYHKIIHIA:
CUETECJIN,
CYMMECIJIN,
CP3HAUECJIN.
O6paboTka HECKOJIBKUX
JAANAa30HOB 3HAYCHUN IPU
HAJIUYUU HECKOIBKHX
YCJIOBUH C TTIOMOIIIBIO
hyHKIHIA:
CUETECJIMMH,
CYMMECJIIUMH,
CP3HAUECJIMMH,
MAKCECJIN,
MUHECJIN.

® PacKkphIBaeT CMBICI
U3y4aeMbIX TIOHATHH.

e licnionb3yer macrep
byukumii mpu padote ¢
OT.

e Pa3zpabarbIBaeT aliroputM
PEIICHHUS 3a]1auu C
UCTIOJIb30BaHUEM
CTAaTUCTUUYECKUX (QYHKIIHMA
JU1s1 00pabOTKH OOJIBIIIHNX
MacCHBOB JJaHHBIX.

e Knnaccupuuupyer
byHKIMM 1711 00paboTKH
MaCCHBOB I10 HAJTUIHIO
WA OTCYTCTBUIO
YCIIOBUS1/yCITOBHH.

e llcnionb3yer
BO3MOXKHOCTH 00pabOTKH
JAHHBIX C TTOMOIIIBIO
¢yskuumii B OT mis
pelIeHus: TOBCETHEBHBIX
3ajay.

Busyanuzanus
naHHbIX (1 gac)

O6paboTka OONBIINX
00bEMOB maHHBIX B DT
nepes BU3yaau3aluei.

® PacKpbIBaeT CMBICT
M3y4aeMbIX TOHSATHIN.
o OripeniernsaeT ueip
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Tewmpl,

pacKpbIBarOLIUE OcHOBHbIE BUbI
JAHHBIN pa3aen NEeATENbHOCTH
pOrpaMMbl Yanuxcs Npyu U3y4eHUN
porp ’ YuebHoe conepxkanue y P Y
U KOJINYECTBO TEMBbI
4acos, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE HA NX JEeUCTBUI)
U3yYCHHE
Oco0eHHOCTH pa3HbIX BU3YyaJIN3allUN TAHHBIX.
BUJIOB IMarpaMM U UX ® BriOupaeT u ucnonab3yeT
MCIIOJIb30BAHMUS. bynkiuu OT s
ITocTpoenue nuarpamm B 00pabOTKHU JJaHHBIX TIEPE
LibreOffice Calc ¢ BU3YaJIN3aIlACH.
MIOMOLIBIO MacTepa.
Cronbuarasi, JICHTOUHAS, e [loHumaer paznuuue
KpyroBasi IMarpaMmbl, TUIIOB IMarpaMM U
rpadux. IPaMOTHO BBIOMpAET
JlnarpamMmebl B qUeiikax — MOJIXOMSAIIYIO B
CHapKJIaiHblI. 3aBUCHUMOCTH OT LIEJIN
Jlpyrue TUIbl AuarpaMm: BHU3YyaJIN3aLIUH.
o CroJOIbI ¥ JINHUU
e bupxeBas
o CTpouT AuarpaMmsl B
uarpaMmma :
/marp LibreOffice Calc ¢
e (Oo6nacth
MOMOIIIBIO MAacTEPA B
e [ly3pippKoBas
COOTBETCTBUH C
auarpaMmMaMu
BBIOpAHHBIM TUIIOM Ha
e (Ceruaras
OCHOBE 00pabOTaHHBIX
auarpaMma.
JTAHHBIX.
o [[poBOAUT ITEpBUYHBIN
aHaJU3 TaHHBIX Ha OCHOBE
BU3yAJIN3ALIHUH.
Bo3smoxHbIe MonenupoBanue ® PacKpbIBacT CMBICIT
HaIpaBJICHUS AKCIIEpUMEHTA U padore H3y4aeMbIX TTOHSITHUH.
WCCIICJIOBAaHUN. | HAJl MHIUBHUIYaJIbHBIM e [losicHsieT HanpaBlIeHUS
OTKpBbITBIE npoekToM. Mcrons3oBanue UCCIICJOBAaHUN.
nanHbie. @opMar | PyHKIUN: e llcrionb3yeT maru
CSV (1 gac) CIYUMEXAY() n MacTepa reHepanuu
CIIVUMEXAY.AB() nns CITy4alHBIX YHCEN JIJIs

TOJTYYEHUSI MOJICIIN
JAHHBIX LEJIBIX CIIYYaHBIX
YHCEJI B ONPEACIEHHOM

TIOJTYYCHHSI
HEOOXOIUMOT0
pacrpeieNeHusl.
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Tewmpl,

pacKpbIBarOLIUE OcHOBHbIE BUbI
JAHHBIN pa3aen NEeATENbHOCTH
POrpaMMBbl, VueBHoe cofepiatie y4almxcs npyu U3y4eHuun
U KOJINYECTBO TEMBbI
4acos, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE HA NX JEeUCTBUI)
U3y4YeHUe
auana3oHe. e [lonumaer paznuuue
Hcnonb3oBanue QyHKIUI: VHCTPYMEHTOB
CJIIHMUC() u CIIHUC.AB() reHepaluu CIy4aiHbIX
IUTSL TIOJTyYEeHUS YyuCell U JOKa3bIBAeT
CIIy4alHbIX YHCEN B MPaBUILHOCTH BBIOOpA
nuanasone ot 0 o 1. JUISL MOAETTMPOBAHUS
OTKpbITHIE JaHHBIE B CETH HKCIIEpUMEHTA TTPU
HNurtepnet. opmar CSV. IIPOBEACHUN
UCCJIeI0BaHUS.
o OCylIeCTBISET MOUCK
OTKPBITHIX JaHHBIX B
ceru MHTepHar.
OOpaboTtka Hcnonb3oBanue pyHKIUN ® PackphIBaeT CMbICI

MaCCHBOB JJaHHBIX
B DJIEKTPOHHBIX
tabnumax (1 yac)

OT nnst 06paboTKH
OOJIBIIINX MAaCCUBOB
JTaHHBIX.

MaccuBsbl 1aHHBIX B OT.
OnHoMepHbIE U
JIBYMEpPHbIC MaCCHUBBI.
Tunel JaHHBIX, PE3yJbTaT
paboThl. DyHKIHSA
HAVMEHBIINIA
(HAVBOJIBILINIA).
[TosnneMeHTHOE CIOKEHUE,
BBIYUTAHHUE, YMHOXKCHUE U
JIeJICHUE DIIEMEHTOB JABYX
MAacCCHBOB.

Peuienue npukiaaHbix
3a/1a4 BEIOOPOYHOTO
CYMMHUPOBAHUS C
HICIIOJIb30BaHHUEM
MaCCHBOB.

U3y4aeMbIX TTOHSITHI.

e [[oHMMaeT pa3nuuue B
npuMeHeHUU HopMyI K
UaTa30Hy STYEeK U
npuUMeHeHuu GopMyIT K
MAaCCHBY JTaHHBIX.

o [[pumensieT
BBIYHCIIUTEIbHBIC
(GYHKIIMU K MacCUBam
JAHHBIX TSI TIOBBITIICHUS
s PeKTUBHOCTH
pEIICHHS PUKITATHBIX
3a/lad aHaJu3a JaHHBIX.

e Perraet 3ajgaumn
MI03JIEMEHTHOTO
CJIO)KCHHSI, BBIYUTAHUS,
YMHOXEHUS U JIeTICHUs
JIByX MacCCHBOB.
npuMeHeHueM QyHKIUN
00pabOTKH MacCHBOB.
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Tewmpl,

pacKphIBaIoNUe OCHOBHBIE BUJIbI
JaHHBIN pazaen JesITeIbHOCTH
IPOTPAMMBI, VueGHoe conepranue y4YalIuXxcs Ipy U3y4YeHUU
U KOJIMYECTBO TEMBI
4acos, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE HA NX JEeUCTBUI)
U3yueHue
OO6paboTtka [IpencraBienue JaHHBIX B ® PackpbIBaeT cMbICI
naHHBIX B (aitnax | popmare CSV. M3Y4YaeMbIX TTOHSTHUH.
¢dopmara CSV Coxpanenune ganseix OT o [IpeoOpasyeT TeKCTOBBIN
(1 gac) LibreOffice Calc B ¢aiin B popmar,
dbopmare CSV. oOpabarbiBaeMblit T, u
Hcnons3oBanue Ha00OpPOT.

Pa3IMYHBIX PA3AECTUTEIICH.

O6bém nmamsTH (aiinos
dbopmara CSV.
JlocTouHcTBa M
HEJI0CTaTKH (paiyioB,
MIPE/ICTABIICHHBIX B
dbopmare CSV.
[IpakTuyeckas pabora mno
peoOpa3zoBaHUIO JaHHBIX
B (hopmar CSV.
CpaBHUTENBHBIN aHATIN3
3aHMMaeMoro 0onémMa
MaMATH TIPU XPAHEHUH B
TaOJIMYHOM B TEKCTOBOM
dbopmarax.

e [lonumaer 061acTh
NpUMEHEHUS U
JIOCTOUHCTBA (popmara
CSV mns coxpaneHus u
nepeayn JaHHBIX.

e [[paBuibHO
pacrnakoBbIBaeT (ailyibl
dbopmara CSV ms
MOCJIEIYIONIEro aHaIn3a
naHHBIX B OT.
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Tewmpl,

pacKphIBaIoNUe OCHOBHBIE BUJIbI
JAHHBIA pazen JEeSITETHbHOCTH
IPOTPAMMBI YaIuxcs Ipyu U3y4eHUN
porp ’ YuebHoe conepxkanue y P Y
Y KOJIMYECTBO TEMBI
4acos, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE HA NX JEeUCTBUI)
W3yYCHHC
Koppensiiimonnsiit | CyTh U Ha3HaYEHUE ® PackphIBaeT CMbBICT

ananu3 (1 gac)

KOPPEJISALIMOHHOTO
aHau3a.

Koaddunment
Koppessiuun. M3menenune
YUCJIOBOTO 3HAYECHUS

ko3 duIeHTa
KOppEJSLNY IpH
Pa3IMYHOM CTENEHU
3aBUCUMOCTH
UCCIIEyEMbIX JAHHBIX.
KauecTBenHnas oneHka
3HaueHUM KodPdunreHTa
KOPPEJISIIIUY 10 LIKaJe
Yennoka. AHaNIM3 JaHHBIX
C HCTIOJIb30BaHUEM
¢bynkiuu KOPPEJI B OT
LibreOffice Calc.
[TocTpoenue rpaduka

paccesinus. JIunus TpeHaa.

Pazbpoc manHbIX
OTHOCHUTEIBHO JIMHUU
TpeHja.

MeHnro /laHHbIE.
Craructuka. Koppensuus
IUISI TIOCTPOEHUS
KOPPEJISILITMOHHON
MaTpUIIbI.

Pemenue npuxiaaHbx
3aJla4 aHaJin3a JIaHHbIX Ha
ONIpEAEIIEHNE NPSIMOU WIIH
o0paTHOI 3aBUCUMOCTEH
10 3HAYEHUIO

ko3 unmenta
KOpPEJISIIUH.

M3y4aeMbIX TOHSITHIN.

e | [onumaer pazHuiy
MEXKTY
MIPUYUHHO-CJIEACTBEHHON
CBSI3bI0 U KOppesLuen
JTAHHBIX.

e [[oHnmaer
HEO0OXOIMMOCTh
UCII0JIb30BAHUS
KOPPETSLMOHHOTO
aHanau3a OOJBIINX
JTAHHBIX B KAYECTBE
WHCTPYMEHTA
HCCIIEIOBAHUS.

e BiiajziceT HaBbIKaMH
UCIIOJIb30BaHUS (QYHKITUH
OT LibreOffice Calc mns
BBIYUCIICHUS
ko3 durmenta
KOpPEJSLNY, TOCTPOCHUS
rpaduka pacceuBaHuUsl.

e Ctpour
KOPPESLHOHHYIO
MaTpuIly C IOMOILBIO
MeHIO JlaHHBIE.
Crarucrtuka.
Koppensauus.

e[ [poBoauT aHanus
KOPPEJISIIUOHHOM
MaTpHUIIbI, UCTIOJIb3YS
YCJIIOBHOE
dbopmaTupoBaHue.
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Tewmpl,

pacKpbIBarOLIUE OcHOBHbIE BUbI
JAHHBIN pa3aen NEeATENbHOCTH
POrpaMMBbl, VueBHoe cofepiatie y4almxcs npyu U3y4eHuun
U KOJINYECTBO TEMBbI
4acos, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE HA NX JEeUCTBUI)
U3y4YeHUe
Boccranopnenue | 3amaya BOCCTaHOBJIEHUS ® PacKpbIBAE€T CMBICI
3aBUCUMOCTEN AHAJIUTUYECKOU M3y4aeMbIX OHSATHUH.
(1 gac) 3aBUCUMOCTH TI0 © OOBSICHSIET CYTh

OTJEJIbHBIM 3HAYEHUSIM.
NnTepnonsuuoHHbIN
IIOJINHOM,
MHTEPHOISIIUOHHBIE
K03(pPHUIIMEHTBI.
DKCTparnosus.
CrmaxxuBanue. Merton
HAaMMEHBIIINX KBaJIPaToB.
ITocTpoenue nonmHOMaA
Jlarpanxa. [Toctpoenue
JIMHUY TPEHJA.

npouecca
BOCCTaHOBJICHUS
3aBUCUMOCTEM.

e BiiasieeT HaBBIKAMU
UCIOJIb30BaHUS (QYHKITUH
AIIEKTPOHHBIX TAOJIHUIL TS
MOCTPOEHUS
MOJIMHOMHAJTBHBIX
TPEH/I0B, BHIBO/IA
K03 punmeHTa
JIeTepMUHALINYT U

Koadpdunment ypaBHEHUS IOJIMHOMA.
JIETePMUHAIINH.
ba3e! naHHBIX B Coszmanue bJI B OT: ® PacKkpbIBaeT CMBICIT

AIIEKTPOHHBIX
Tabnunax (2 yaca)

CTPYKTYypa TaOIUIIbI,
3aITMCH, IT0JIsI, TUI TT0JI,
nms BJ[. Crioco6s1
3aIl0JIHCHUS U
peIaKTUPOBAHUS TAHHBIX.
Hcnons3oBanue Gopmel
1T 3arojaHeHus b/I.
CopTupoBKa 3anuceil.
dopmMUpOBaHUE 3aIIPOCOB
Ha BBEIOOPKY TaHHBIX.
OueTp.

ITouck u 3aMeHa TaHHBIX.
Oyukuus BIIP — nouck
3JIEMEHTOB B TaOJIUIE HIIN
JIMarna3oHe 1Mo CTPOKaM.
CBoaHBIC TAOIUIIBI.

M3y4aeMbIX TOHATUN.

e PazpabarbiBaer
CTPYKTYpy TaOIuIL s
MOCTPOEHUS 0a3bl
JTAHHBIX B AJIEKTPOHHBIX
Ta0IuIax.

e BirageeT HaBbIKAMU
UCIIOJIb30BaHMS (hyHKIIUM
AIIEKTPOHHBIX TAOJUIL IO
paboTe ¢ mpocTeiei
peSIMOHHON 0a3oi
JAHHBIX.

o OcyiecTBisieT
COPTUPOBKY 3amucei 6e3
MOTEPU TAHHBIX.

o [IpaBmiibHO hopMupyeT
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Tewmpl,

pacKpbIBarOLIUE OcHOBHbIE BUbI
JAHHBIN pa3aen NEATENbHOCTH
POrpaMMBbl, VueBHoe cofepiatie y4almxcs npyu U3y4eHuun
U KOJINYECTBO TEMBbI
4acos, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE HA NX JEeUCTBUI)
W3y4YCHUE
[Ipenmy1iecTBa CBOAHBIX 3aMpoChl Ha BIOOPKY
Tabnuil pu padoTe ¢ JAHHBIX B COOTBETCTBHUHU
00bIIMMHU 00bEMaMU C IOCTAaBJICHHOM 3aJa4ueH.
JAHHBIX. AJITOPUTM ® OCyI1IeCTBISIET MOUCK U
CO3[IaHUs CBOJHOU arperupoBaHue JAHHBIX C
Ta0nuipl. Perenne 3a1a4u nomotibio pyukiuu BITP.
Ha CO3J1aHHE CBOJIHBIX e[ lonumaer
tabmmi 11t BJI. MIPAKTUYECKYIO
3HAYUMOCTb CBOJIHBIX
TaOJINII, CO3MAaHHBIX
cpeactBamu JT.
Pazgen 2. UHTE/UIEKTYaIbHBIA aHAJIN3 TAHHBIX (8 4acoB)

BBenenune. 3agaun
aHaJIn3a JaHHBIX
(1 gac)

Hayka o nanHbIX.
Hanpasnenus Data
Science.
BocTpeboBanHoCTh
crienuanuctoB Data
Science. 1{enb 1 OCHOBHBIC
JTaIlbl aHAJIN3a JTAHHBIX.
Ananus,
MIPOTHO3WPOBAHME,
BBIPA0OTKA PEKOMEHAAINI
Ha IPUMEPax pemaeMbIX
3anad. Mcnonn3oBanue
OMOIMOTEK S3bIKa
IPOrPaMMHUPOBAHHUSI
Python B kauecTBe
WHCTPYMEHTOB aHaJn3a
JTAHHBIX.
NmnoprupoBanue
OMOTMOTEKH U OTACIBHOM
GbyHKIHN 13 OMOIMOTEKH

® PacKpbIBaeT CMBICII
M3y4aeMbIX TOHATHUM.

o] [oHnmMaeT npuyMHbI
BocTpeOboBanHOcTH Data
Science.

o [[paBuJIbHO HA3bIBAET
WMCTOYHHUKHU FE€HEpalun
001bIIX 00BEMOB
JTAHHBIX B COBPEMEHHOM
MUpE.

e BiiasieeT nOHUMaHUEM
LEJU U 3a/1a4, pelliaeMbIX
C TIOMOIIIBbIO aHaJK3a
JAHHBIX.

o[ paMOTHO UMIIOPTUPYET
OubIMoTeKy U
OTICIBHYIO (PYHKITHIO U3
OMOTMOTEKH SI3bIKA
pOorpaMMHUPOBAHUS
Python.
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Tewmpl,

pacKpbIBarOLIUE OcHOBHbIE BUbI
JAHHBIN pa3aen NEeATENbHOCTH
POrpaMMBbl, VueBHoe cofepiatie y4almxcs npyu U3y4eHuun
U KOJINYECTBO TEMBbI
4acos, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE HA NX JEeUCTBUI)
U3y4YeHUe
A3bIKa MPOTPaMMHUPOBAHUS
Python.
ITonroroBka MamuHoguTaeMble ® PacKpbIBaeT CMBICIT
naHHbIX (1 gac) | popmarsl JaHHBIX. M3y4aeMbIX TTOHSTHUH.
YenoBeKkoUnUTaEMbIEC e [lonumaer
dbopmarsl naHHbIX. ChIpbie HE00XOIMMOCTh
nanuele. Data set (Habop MpeABapUTEIbHON

naHHbIX). UcTouHuKH
IaHHBIX. Heo0XxoamMocThb
NEepPBUYHON 00pabOTKHU U
CTPYKTYpHU3AI[UU CHIPBIX
naHHbix. Hanbosee gyacro
BCTPEYAIOIINECS OIIUOKH B
CBIPBIX JaHHBIX U
HEKOTOPHIE CITIOCOOBI UX
ycTpaHeHus. MeTojbl
00pabOTKH CTPOKOBBIX
JAHHBIX B SI3BIKE
MpOTrpaMMHUPOBAHUS
Python.

00pabOTKH JaHHBIX

e BiiaziceT noHUMaHUEM
HaboOpa BO3MOXKHBIX
OLIMOOK ¥ MPUYUH UX
BO3HUKHOBCHHUS.

o [[priMeHsIET METObI
00pabOTKH CTPOK S3bIKA
POrPaMMHUPOBAHUS
Python, ucnomnszyer
HABBIK OTIAJKA
IPOrpPaMM.

Cpena Jupyter
Notebook (1 gac)

ITpoext Jupyter. OcHOBHOE
Ha3HAYEHUE MPOEKTA
Jupyter. Jupyter Notebook
u Jupyter Lab. YcranoBka
Jupyter ¢ momoripro
MEHeKepa IaKeToB Pip.
Coznanue u COXpaHeHHe
610kHOTa B hopmare
.pynb. OcHOBHBIE
KOMITOHEHTHI OKHa.
KomoBrle 1 TEKCTOBEIE
STYEUKU. PexnMBbI
pPEIaKTUPOBAHUS U

® PacKkpbIBaeT CMBICIT
M3y4a€MbIX OHSITHMN.

e llcnionb3yer cpeny
Jupyter Notebook mis
CO37aHus,
peIaKTUPOBAHUS U
OTJIAJIKU MPOrpaMM Ha
S3BIKE
IPOrpaMMHUPOBAHUS
Python.

e[ lonumaer, Kak co3garb U
COXPaHUTb OJIOKHOT B
cpene Jupiter Notebook.
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Tewmpl,
PACKPBIBAIOIIIHE
TTAHHBINA pa3es

MIPOrpaMMBbl,

1 KOJIUYECTBO
YacoB,
OTBOAMMOE Ha UX
W3y4YCHUE

YuebHoe conepxkanue

OcHOBHBIE BUIbI
JEeSITETHbHOCTH
YYaIIUXCs IPU U3YICHUN
TEMBI
(Ha ypoBHE y4eOHBIX
JEeUCTBUI)

BBITIOTHEHHS. TeKcToBas
pasmeTka Markdown.

e BitageeT BO3BMOKXHOCTIMH
TEKCTOBOW Pa3METKHU
Markdown.

e licrionb3yeT TEKCTOBBIE U
KOZOBBIE TUCHKH IS
CO3JaHus,
pEIaKTUPOBAHUS U
BBITTOJTHCHMS.

[Taket Pandas

buGnuoreka g anaansa

® PacKpbIBaeT CMBICIT

(1 gac) naHHbix Pandas. M3y4aeMbIX TTOHSTHUH.

YcranoBka 6uOIMOTEKH e [IpaBunbHO onpenenser
Pandas u3 6i0kHOTA. OOBEKTHI Series 1
CrpykTypa maHHbIX Series. DataFrame.
Apudmernyueckue e Biascer xomangamu
onepaluu, J0CTyM K CO3JIaHUS 0OBEKTOB
OTJICJIbHBIM DJIEMECHTAM U Series u DataFrame.
cpesbl B Series. Series Kak e [lonumaet pazHuIy
cioaps B Python. MEXAY SBHOW U HESBHOU
CriocoOBI co3/1anus WHJCKCAIIUSIMU.
00BeKTOB Series. SIBHBIE U o CaMOCTOSITEIbHO
HESIBHBIC MHJICKCHI. MIPUMEHSAET KOMaH bl 1JIsI
CrpyKTypa TaHHBIX CO3JIaHUS 0OBEKTOB
DataFrame. Urenue u Series u DataFrame.
3anuch (aitioB Gpopmara o [[paBUIIbHO KCIIOIB3YET
.CSV. Komanpl KOMAaH/bI U1 CO30aHUs
MIPOCMOTPA NEPBBIX WU 00BEKTOB Series U
MOCJIEAHUX CTPOK DataFrame npu pemenuu
CUUTAHHOTO (haiina. 3aJ1a4 aHaJin3a JaHHBIX.

Craructnueckue | Mcnonp3oBaHue METOJOB K ® PacKkpbIBaeT CMBICT

XapakTepuCTUKH | asiemeHTaMm DataFrame. M3y4aeMbIX TOHITHMN.

naHHbIX (1 gac)

Bri6opka 1o ycnoBuio B

o | [paBruiIbHO IPUMEHSIET
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Tewmpl,
PACKPBIBAIOIIIHE
TTAHHBINA pa3es

MIPOrpaMMBbl,

1 KOJIUYECTBO
YacoB,
OTBOAMMOE Ha UX
W3y4YCHUE

YuebHoe conepxkanue

OcHOBHBIE BUIbI
JEeSITETHbHOCTH
YYaIIUXCs IPU U3YICHUN
TEMBI
(Ha ypoBHE y4eOHBIX
JEeUCTBUI)

cTOJIOIax 0OBEKTOB
DataFrame.
ArperupoBanue B Pandas.
CymMMupoBaHH€ 3HAaYECHUH,
omnpeeeHue
MHHHUMAaJbHOIO 1
MaKCHMMaJIbHOTO 3HAYCHUI,
MOACYET KOJIMYECTBA
3HAYCHUM OOBEKTOB Series
u DataFrame. Cratuctuka
C IOMOIIbIO (PYHKIIUU
describe().

METObI K DJIEMEHTaM
DataFrame.

¢ CaMOCTOSITEIILHO
dbopMupyeT KOMaHIBI IS
arperupoBaHusl JaHHBIX.

o [[poBOAUT ITEpBUYHBIN
aHaJIu3 JaHHBIX Ha
OCHOBE METO/I0B
OIMCATEIbHOU
CTaTUCTHUKH.

Busyanuzauus u
npeoOpa3zoBaHue
JaHHBIX (2 yaca)

Busyanuzarus 1aHHBIX C
nomorbo Matplotlib.
Bunb! rpaduxoB u
(GYHKIHH I UX
MOCTPOEHUS C TOMOUIBIO
Matplotlib. Hactpotiika
rpadukoB. CoxpaHeHue
KapTHHKH.
[lepedopmarupoBanue
TAHHBIX: OYHCTKA,

peoOpa3oBaHuUE, CIUSHUE.

Kareropuanbhslie u
yucnoBble AaHHbIE. [louck
HPOMYIIEHHBIX 3HAUECHUH.
MeTtoabl 06paboTKu
NPOMYIIEHHBIX 3HAUCHUH.
OunpTpanus JaHHbIX.
MacirabupoBanue
naHHBIX. BeiOOpKa
CTPOK/CTOJOLIOB 11O
3aJJaHHBIM KPUTEPHUSM.

® PackpbIBaeT CMBICIT
M3y4aeMbIX OHSATHUM.

o [[paBriibHO BHIOMpAET
BUJ Tpaduka ams
pelieHus NoCTaBIeHHOU
3aJlaui.

® CaMOCTOATENIBHO
HaCTpauBaeT
oToOpaxxeHue Ha
rpaduke, UCIOIb3Ys
BO3MOXKHOCTHU
oubnuorexu Matplotlib.

o [[paBHIILHO COXpaHSET
MOJIyYEHHOE
U300pakeHue.

o OCylIeCTBISICT AaHAIU3
JTAHHBIX HA OCHOBE
MOJTy4YEHHOM
BU3YaJIU3allUH.

o [ [paBuiIbHO onpenenser
KaTeropuajibHbIC U
YUCJIOBBIC TAHHBIE.
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Tewmpl,
PACKPBIBAIOIIIHE
JTAHHBIWA pa3e

MIPOrpaMMBbl,

1 KOJIUYECTBO
YacoB,
OTBOAMMOE Ha UX
W3y4YCHUE

YuebHoe conepxkanue

OcHOBHBIE BUIbI
JEeSITETbHOCTH
YYaIIUXCs IPU U3YICHUN
TEMBI
(Ha ypoBHE y4eOHBIX
JEeUCTBU)

o [[paBHIILHO HAXOQUT
KOJINYECTBO
MPOMYIIEHHBIX STYEEK.

® CaMOCTOSITENIBHO
BBIOMpPAET METOJ U
UCIIONIB3YET €T0 IS
00paboTKu
MPOMYIICHHBIX 3HAYECHUM.

e llcnionb3yer
BO3MOYKHOCTH
MacIITaOMpOBaHUS
JTAHHBIX.

e [[paBuibHO
OCYUIECTBIISIET BEIOOPKY
CTPOK/CTOJIOIIOB MO
3aIaHHBIM KPUTEPUSIM.

NuauBunyanbHbI
npoekT (1 gac)

IIpoBeneHne pa3BegouyHOTO
aHaIM3a U BU3yaTu3alluu
OOJBIIOTO MacCHBa
JTaHHBIX C TIOMOIIBIO
oubnuorexku Pandas
BO3MOXKHOCTe Matplotlib
JUTSL BU3yaJIU3aIluu
pesyabTara.

¢ CaMOCTOSITEIbHO
MPOBOJIUT
MIPEIBAPUTEIBbHBIN
aHaJIn3 JaHHBIX C
IIOMOIIBI0 OMOJINOTEKHU
Pandas.

e licrionb3yer
Bo3MoxkHOCTH Matplotlib
TSl BU3yallu3alluu
pe3ynbTara.

e [IpaBunbHO ohopmIIsSIET
pe3yabTaThbl
MPOBEIEHHOTO aHAIM3a U
bopMyITHpPYET BBHIBOJIBI.

Paznea 3. Auiropurmbl 00padoTKu CUMBOJIbHON HHPopManyu (12 yacos)
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Tewmpl,

pacKphIBaIoNUe OCHOBHBIE BUJIbI
JAHHBIA pazaen NEeATENbHOCTH
IPOTPAMMBI, VueGHoe conepranue YYaIIUXCs IPU U3YICHUN
U KOJINYECTBO TEMBI
4acos, (Ha ypoBHE y4eOHBIX
OTBOIMMOE HA HX JEeUCTBU)
U3y4YeHUe
AJropuT™Mbl 3ameHa MOBTOPSIFOIIUXCS ® PackphIBaeT CMbBICT
00paboTKu cuMBoOJIOB. MeToz replace. M3Y4YaeMbIX TTOHSTHUH.
TEKCTOBBIX ITonck MakcuMaabHOU U e Braneer pazOueHuemM

naHHbIX (1 gac)

MUHHUMAJIbHOW MOJICTPOKHU
cUMBOJIOB. [lonck
MaKCHUMAJIbHOTO
KOJIMYECTBA UYLIUX
MOAPSI CUMBOJIOB.

CTPOKH 10 ITpodenam uiu
JPYTUM CUMBOJIAM.

e [[paBunbHO onpenenser
MaKCHMaJIbHOE U
MUHHMAJIBHOE YHCIIO
UAYIIUX TOAPST
CHUMBOJIOB B CTPOKE,
COOTBETCTBYIOLIUX
HEKOTOPOMY YCIIOBHIO.

® OCylIeCTBISIET MIOUCK
KOJINYECTBA UAYIIHNX
MOJIPsAJT CUMBOJIOB, CPEIU
KOTOPBIX HET YKa3aHHBIX
CHUMBOJIOB WJIU LIETIOYKU
CHUMBOJIOB.

e [paBuibHO
OCYILIECTBJISET ITOUCK
ITOBTOPSIFOLIUXCS
LIETI0YEK U3 JIBYX, TPEX
CUMBOJIOB.

e [[oHnMaeT omiinuue B
MOMCKE MaKCUMAJIbHOTO U
MUHHAMAJIEHOTO
KOJINYECTBA CUMBOJIOB,
Cpenn KOTOPBIX
YKAa3aHHBINA CUMBOJI
BCTpEYAETCA N-€
KOJINYECTBO Pa3.

Awnanus
TEKCTOBBIX
JTAHHBIX.

JInnHa camon AJTMHHOU
MOJIETIOYKH CUMBOJIOB.
JIlnHaMUYeCKUM TOIXO/I.

® PacKpbIBaeT CMBICIT
M3y4aeMbIX OHSATHUM.
e [[paBuibHO
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Tewmpl,

pacKpbIBarOIINE OCHOBHBIE BU/IBI
JAHHBIN pazaen NeSITCIIHHOCTHU
IIPOTPaMMBI YaIUXCs [IPU U3YUYEHUN
porp ’ YuebHoe conepxkanue y P Y
1 KOJINYECTBO TEMBI
4acos, (Ha ypoBHE y4eOHBIX
OTBOIMMOE HA HX JEeUCTBU)
U3y4YeHUe
JnHaMuyeckui KonoBas ta6muia ASCII OCYIIECTBIISIET

nonxo (1 gac)

char u ord. MakcuMansHOE
1 MUHHUMAJIbHOE
KOJIMYECTBO HAYIIHUX
MOJIPsIJT CHMBOJIOB, 32
HCKJIFOYCHHEM YKA3aHHOMN
MTOJICTPOKH.

CpaBHEHHE MOIAPSL
UIYIINX CUMBOJIOB B
CTPOKE TaHHBIX.

e Biiazeer MeTonoM
nepedopa IAEMEHTOB ISt
CpPaBHEHUSI COCEJTHHX.

© OCyIEeCTBISIET TOUCK
MOJICTPOKH, CUMBOJIBI
KOTOPOM PacroJIOKEHBI B
an(paBUTHOM WU
oOparHOM ajiaBUTHOM
MOPSIIIKE.

e [[paBunbHO
OCYILIECTBJISET ITOUCK
LIETI0YEK U3 IBYX, TPEX
CHMBOJIOB ITyTEM
nepedopa 37eMEHTOB.

MeTton nByx
yKazarejeu s
ctpok (1 yac)

AHanu3 CTpOK Ha HATMYHE
HWCKOMOM MOJICTPOKH.
Meron nByXx ykazarenen.
ITonck moacTpoxu,
OTPaHUYEHHOU
YKa3aHHBIMH CUMBOJIAMM.

® PacKpBIBAET CMBICII
M3Y4aeMbIX TOHSATHM.

e BiiazieeT METOA0M BYX
yKaszareJjieu Il IOMCcKa
YKa3aHHOM ITOJACTPOKH.

o] [paBuibHO
OCYILIECTBIISAET ITOUCK
MAaKCUMAaJIbHOIO U
MUHHMMAaJIbHOTO 3HAYEHUN
MOAIIOCIIENOBATENBHOCTH
C YKa3aHHOU
KOMOWHaIMe CUMBOJIOB
METOZOM JBYX
yKazaTeJeu.
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Tewmpl,

pacKpbIBarOLIUE OcHOBHbIE BUbI
JAHHBIN pa3aen NEATENbHOCTH
POrpaMMBbl, VueBHoe cofepiatie y4almxcs npyu U3y4eHuun
Y KOJIMYECTBO TEMBbI
4acos, (Ha ypoBHE y4eOHBIX
OTBOIMMOE HA HX JEeUCTBU)
W3y4YCHUE
AHanu3 MHOX€ECTBO Kak CTpYKTypa | ®PackpbiBaeT cMbICT
TEKCTOBBIX naHHbIX. CopTUpoBKa M3Y4YaeMbIX TTOHSTHUH.
(baiinos. MHOXecTBa. DopMmyiia e Bnaneer hopmymnoit
YacroTHbIU BKJIFOUCHUH Y UCKIIFOUCHUH BKJIFOUCHUH U

cioBapsb (1 gac)

JUISL IBYX MHOYKECTB.
Mertox count. YacTOTHBIN
CJI0Baphb.

UCKJTFOUEHUH I pabOThI
C IBYMsSI MHO>KE€CTBaMHU.

o [ [paBUIBLHO CTPOUT
YaCTOTHBIN CIIOBAph IS
10001 CTpOKH
CHUMBOJIOB.

I'enepanus cioB
3aJITaHHOT'O
andasura (1 yac)

I'enepanus Bcex
BO3MOXHBIX CJIOB
3aJlaHHOTO Habopa OyKB.
[TepeGopHBIt aITOPUTM.
Bi1oXK€HHBIE ITUKIIBIL.
Momynsb intertools
dbynkiuu product

® PackphIBaeT CMbICI
U3y4aeMbIX TTOHSITHI.

e Biiazmeer MmeTonom
TeHEePAaINH BCEX
BO3MOXKHBIX OYKB B
3alaHHOM Habope.

o [[paBMIIbLHO UCTIONIB3YET
nepeOOpHBINA aITOPUTM
JUTSI OTIpeieNIeHuUs
KOJIUYECTBA CJIOB,
KOTOPBIE MOXKHO
MOCTPOUTH U3
yKa3aHHOTO KOJINYECTBA
CHUMBOJIOB TIPU HATMYWHN
YCIIOBH.

o [[paBMIILHO UCIOJIB3YET
dbynkuuro product
MoayJis intertools s
reHepalyd CHMBOJIOB.

I'enepanus Bcex
CJIOB,
YIOBJIETBOPSIOILN
x ycnoBuio (1 ygac)

[lepecranoBku OyKB B
3a1aHHOM cJIoBe. Monyiib
intertools, pyHKuMS
permutations. Hanuuue u

® PacKpbIBaeT CMBICII
M3y4aeMbIX TOHATHH.

e [[oHnmaeT omnune
COUETAaHUM YKa3aHHBIX
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Tewmpl,

pacKphIBaIoNUe OCHOBHBIE BUJIbI
JAHHBIA pazaen JesITeIbHOCTH
IPOTPAMMBI, VueGHoe conepranue YYaIIUXCs IPU U3YICHUN
U KOJIMYECTBO TEMBI
4acos, (Ha ypoBHE y4eOHBIX
OTBOIMMOE HA HX JEeUCTBU)
U3yueHue
OTCYTCTBHE CUMBOJIA B CUMBOJIOB OT BO3MOXHBIX
CJIOBE. NepPeCTaHOBOK.
o [ [paBUIBHO UCTIOJIB3YET
¢dbyHkmio permutations
MOJTyJIs intertools st
TeHepaIy CUMBOJIOB.
OO0paboTtka LlenouncneHHble JaHHBIE. ® PackphIBaeT CMbICT
EJIOUHCIICHHBIX CunrteiBanue u3 daiina. U3y4aeMbIX TIOHATHUH.
JAHHBIX: O6paboTKka 271EMEHTOB ® OCyIeCTBIsET

npakTukyM (1 gac)

MaccuBa. Boeibopka
AIIEMEHTOB MacCHBa B
COOTBETCTBHH C 33JJaHHBIM
ycnoBueM. OmnpeencHue
MaKCUMAaJIBHOTO U
MUHUMAaJIBHOTO Cpein
OTOOpaHHBIX YUCE.

oOparieHne K JaHHbIM
daiina B hopmare .txt.

o[ [paBUIBLHO UCHIOJIB3YET
ornepanuu
LIEJIOYMCIICHHOTO
JICTICHUS 1
ONpPEACIICHUS ICIMMOCTH
Ha yKa3aHHOE YHUCJIO.

e [[oHMMaeT MpUHIKII
COCTaBJICHUS CIIOKHBIX
YCIIOBHA.

YHucnoseie
aBromarsl (1 gac)

AHaJIN3 YUCIOBBIX
aJITOPUTMOB.
Hcnons3oBanue GyHKIMI
JUISL IPEJICTABIICHUS YUCEIT
B Pa3JIMYHBIX CUCTEMAX
cuucieHus. Pemenue
3a7a4 Ha 00paboTKy
HATypaJabHbBIX YUCEII
YUCIIOBBIMU aBTOMAaTaMH
HAa SI3bIKE
MPOrpaMMHUPOBAHUS
Python.

® PacKpbIBaeT CMBICIT
M3y4aeMbIX TOHSATHUH.

o | [paBrUibHO KCIIONB3YET
¢byHkuuu bin, int.

© OCyIeCTBISIET aHAJIN3
aJITOPUTMOB PaOOTHI
YUCIIOBBIX ABTOMATOB.

e Bianeer Meronamu
peneHns 3a1a4d Ha
aHaJIU3 YNCIIOBBIX
aJITOPUTMOB.
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Tewmpl,

pacKphIBAIOIINE OCHOBHBIE BUJIBI
JAHHBIN pazaen NEATEIILHOCTHA
IPOTrPaMMBEI JaI[UXCs OPU U3YUECHUN
porp ’ YuebHoe conepxkanue y P Y
A KOJINYECTBO TEMBI
4acos, (Ha ypoBHE y4eOHBIX
OTBOIMMOE HA HX JEeUCTBU)
U3y4YeHUe
Perynsapusie 3rakoMmcTBO ¢ PB. O0mue ® PackpbIBacT CMBbICH

BhIpakeHus (3
gaca)

MPUHIIUIIBI UCIIOJIBb30BAHMS
PB. Monyns re s3bika
MIPOrpaMMUPOBAHUS
Python. OcHoBBI
cunTakcuca. 111a0iIoHEL.
Vka3zaHue KoJIu4ecTBa
nosTopeHuil. IIpumepsr
HCITOJIb30BaHUS.

Monudukaius TEKCTOBBIX
JIAaHHBIX C HUCIIOJIb30BaHUEM
PB. Ouncrtka 1aHHBIX.
Paznenenue maHHBIX Ha
OTAEJIbHBIE CTOIOLIBI.
ITouck u 3amena ¢
nomoupio PB. @yHknn
search, fullmatch momxyms
re.

Hcnons3oBanue
PETYIISIPHBIX BBIPAKCHHH
JIUIS TIOMCKA U 3aMEHBI
JIAHHBIX C TIOMOIIILIO
CpencTB O(pUCHOTO MaKeTa
LibreOffice.

M3y4aeMbIX OHSATHUH.

o [[oHMMaeT NMPUHIUTIBI
CO3JIaHMsA U
ncnojab3oBanus PB.

® OCylIeCTBISAET MOUCK 10
YCJIOBHIO C
HcIoyib30BaHueM PB.

o | [paBunbHO KCIIONB3yET
PB 1 ouncTKHM NaHHBIX.

o OcyniecTBisieT
pa3ziesieHre TaHHbIX Ha
OTJICIILHBIE CTOJIOIBI.

o | [paBunbHO KCIIONB3yET
PB mi1s moncka u 3aMEHBI
JIAaHHBIX.

Pemrenune 3amay Ha
mudposanue (1
gac)

Kpunrorpagus.
udpoBanue u
nemmdposanue. [Hndpor
nojcranoBku. [udp
Ile3aps, cxema
mudpoBaHuUsI.

® PacKphIBacT CMBICI
U3y4aEeMbIX TIOHITHA.

o [ [paBUIbHO UCTIOJIB3YET
BO3MOXKHOCTH SI3bIKa
IPOrpaMMHUPOBAHHUS
Python mia mmdpoanus
UH(pOpMALIIH.

e Biajeer npoCcThIMu
METOAAMH HIU(PPOBAHUS
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Tewmpl,
PACKPBIBAIOIIIHE
JTAHHBIWA pa3e

MIPOrpaMMBbl,

1 KOJIUYECTBO
YacoB,
OTBOAMMOE Ha UX
W3y4YCHUE

YuebHoe conepxkanue

OcHOBHBIE BUIbI
JEeSITETbHOCTH
YYaIIUXCs IPU U3YICHUN
TEMBI
(Ha ypoBHE y4eOHBIX
JEeUCTBU)

U aemudpoBaHusI
uHpopMaIuu.

Pa3nen 4. UucsieHHble MeTOABI (5 4acoB)

IIpakTukym no

[Torpemnocts

o PaCKpBIBaeT CMBICJI

PELICHUIO BbIUMCIeHNN. VIcTOUHMKH M3y4YaeMbIX TTOHSATHU.
YpPaBHEHUU B IIOrPELIHOCTEN IIpU o] [loHnMaeT nmpuynHbI
AIIEKTPOHHBIX KOMITHIOTEPHBIX BO3HUKHOBEHUS
Tabnuiax BBIYMCIICHUAX. Meronuka HNOTPEIIHOCTH
(1 gac) pELICHUs] YPABHEHUM C BBIYHCIICHUMU.
U CITIOJIb30BAHUEM e Brianeer rpadguueckum
TaOJIMYHOTO Mpoleccopa. METOJOM pEeLICHUS
Peuienue nuHEeNHbBIX YPaBHECHUU.
ypaBHeHU. MeTon o | [paBunbHO KCNIONB3yET
npubmmxenuit. [lonbop npUOIKEHHBIA METOA
rapamerpa. peneHns ypaBHEHUM C
MTOMOIIBI0 BO3MOYKHOCTEN
OT.
Pewienne CrpykTypupoBaHue ® PacKphIBaeT CMBbICI
(hMHAHCOBBIX uHbopMaIu M3y4YaeMbIX TTOHSTHUH.
3a/1a4 B (¢uHAHCOBOrO XapakTepa o © OCyIECTBISET IMONUCK
AIIEKTPOHHBIX LIEHAX U aCCOPTHUMEHTE OTKPBITOW HH(pOpMATUU

tabmuiax (1 gac)

IIpU BBIOOpE TOBAPOB U
ycayr. CpaBHeHUE
BApUAHTOB PACXO0B U
JOXOZIOB. JIMYHBIN 1
ceMeiHbIi OroKeT. Pacuér
U yIulaTa HaJoroB.

(UHAHCOBOTO XapaKTepa
B ceTh IHTEpHET.

e BiiasieeT HaBBIKAMHU
CTPYKTypHU3alUH
dbuHaHCOBOM
uHbOpMaITIH.

o [ [paBUIBLHO ITPOBOAUT
CpPaBHUTEIbHBIN aHAN3
pa3IUYHBIX (PMHAHCOBBIX
MPOIYKTOB, BKIKOYAs
OAHKOBCKHUE YCITYTH.

Ctpanuua 46 13 83




Tewmpl,

pacKphIBaIoNUe OcHOBHbIE BUbI
JAHHBIN pa3aen NEeATENbHOCTH
POrpaMMBbl, VueBHoe cofepiatie y4almxcs npyu U3y4eHuun
U KOJINYECTBO TEMBbI
4acoB, (Ha ypOBHE Y4EOHBIX
OTBOAMMOE Ha UX TEeUCTBUM )
U3y4YeHUe
Uccnenosanue [Toctpoenue rpadukon ® PacKpbIBaeT CMBICIT
rpadukoB (GYHKIUN B OJIIPHBIX M3Y4YaeMbIX TTOHSTHUH.
GbyHKIMN B KOOpJMHATaX. e[ lonumaer 0coOEHHOCTH
MOJISIPHBIX Odopmienue rpaduka B MOCTPOEHUsI rpaUKOB
KOOpAUHATax OT. UccnenoBanue (GyHKIUH B OJIIPHBIX
(1 gac) W3MEHEHHs rpaduka B KOOpJIMHATax.
3aBUCUMOCTH OT e BiasieeT HaBbIKAMH
KOJINYECTBA BHIOPAHHBIX HCCJIIEI0BATEIILCKOM
3HaueHni. MccinenoBanue JIESITEIIbHOCTH TIPH
noBejieHus rpaduka B MPOBEACHUU
3aBUCUMOCTH OT 3HAUCHU I HKCIIEPUMEHTOB.

K03 UIIUEHTOB.

o [[paBUIbHO BBISABIISIET
napaMeTphbl, BIUSIONINE
Ha pe3yybTar.

[IpakTukym no
BBIUMCJICHUIO
JUTUHBI KPUBOU
(1 gac)

Jluckpernsanus Kak METOJ
ONPEAEIICHUS NIUHBI
kpusoi. [1lar
JUCKPETU3ALIAH.
HccnenoBanne BIASIHUSA
niara IMCKpeTu3aluuu Ha
KOHEYHBIN pe3ysbTar.

® PacKpBIBAET CMBICI
M3Y4aeMbIX OHSATHM.

o [ [paBUIIbHO KCIIONB3YET
JUCKPETU3ALMIO JIs
BBIYUCJICHUS JITTUHBI
KPUBOM.

e BiiazieeT HaBbIKaMH1
HCCIIE0BATENIbCKOM
NEATeIbHOCTH TPU
MIPOBEACHUHU
HKCIIEPUMEHTOB.

[IpakTukym no
BBIYHCIICHUIO
riomazaei puryp
(1 ygac)

[Tpubnuxénnoe
BBIUKCJICHHE ILJIOLIaAN
¢burypsl. Meton
AUCKPETU3ALNN AJIs
BBIYHCIICHHUS TUTOIAIN
¢urypsl. MeTosl
MPSIMOYTOJIBHUKOB U
TpaIenuu.

® PackphIBaeT CMbICH
M3y4aeMbIX OHSATHUM.

o [ [paBUIBHO UCTIOJIB3YET
JUCKPETU3ALMIO JJIs
BBIYMCJICHU TUIOIIAIU
duryp.

® OCyIeCTBIsET
BBIYMCJICHUE TIIOIIAAN
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Tewmpl,

pacKphIBaIoNUe OCHOBHBIE BUJIbI
JAHHBIA pazaen NEeATENbHOCTH
IPOTPAMMBI, VueGHoe conepranue YYaIIUXCs IPU U3YICHUN
U KOJINYECTBO TEMBbI
4acos, (Ha ypoBHE y4eOHBIX
OTBOIMMOE HA HX JEeUCTBU)
U3y4YeHUe
¢buryp B 3T ¢
UCIOJIb30BAHUEM
METOJIOB
MPSIMOYTOJIbHUKOB U
Tparenuu.
e BiiajziceT HaBbIKaMH1
HCCIIE0BATENIbCKOM
JEATeIbHOCTH MPU
MIPOBEACHUU

HKCIIEPUMEHTOB T10
WU3MEHEHUIO TTapaMeTPOB
IIPY BEIYHCIICHUH
riomanu guryp.
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11 kaacce

TemaTnueckoe mianuposanue kypca «Ilpakrnyeckas uHgpopmMaTuKa»
1 yac B Henes110, Bcero — 34 yaca

rpadukos (1 gac)

[TocTpoenue rpadukoB
HECKOJIbKUX (PYHKITUI B
OJTHOW CHUCTEME KOOPIUHAT.
Heckonbko rpadukoB B
OJTHOM TpapuICCKOM OKHE.
Odopmnenue rpaduKoB.
ITonsipHas cucrema
KOOP/IMHAT.

Tempbl,
PACKPBIBAIOIINE OCHOBHBIE BUIBI
JAHHBIA pa3aen TESATEIHHOCTH
MIPOTPAMMBI, VueBHoe conepanue YYAIIAXCS TIPU NU3YICHUN
1 KOJTUYECTBO TEMBI
4acoB, (Ha ypOBHE y4EOHBIX
OTBOAMMOE Ha UX TEeUCTBUM )
U3yYCHHC
Paznen 1. MoneanpoBanue (9 4acoB)
Cpena Scilab [Taker Scilab. Haznauenue u | @ PackpbiBaeT cMbICTT
(1 gac) yCTaHOBKa. BHEIIHUN BU M3Y4YaeMbIX TTOHSATHUH.
OKHA MPOTpaMMbl. 30HBI o] loHuMaeT 0CHOBHOE
poCMOTpa U Ha3HAYCHUE TTaKeTa
PEIaKTUPOBAHHUS. Scilab.
OcHOBHBIE KOMaH/IbI o [[paBMIIBHO UCITONIB3YET
mIaBHOIO MeHIo Scilab. OCHOBHBIE KOMaH/IbI.
Pabota c daitnamu. OCHOBBI e BirageeT MexaHn3MoM
paboTtsl B cpene Scilab. paboThI ¢ daitnamu.
o Ocy1iecTBisieT paboTy B
cpexne Scilab.
Cpena Scilab: [TocTpoeHue nByMepHBIX ® PacKpbIBa€T CMBICI
OCTPOEHUE rpadukoB. Oynkuus plot. W3y4aeMbIX TTOHSITH.

o | [paBunbHO HCMIONB3yET
bynkuumio plot ans
NOCTPOEHHUSI TPauKOB.

® [ paMOTHO OCYIIIECTBIISIET
odopmiienne rpadukoB B
cpene Scilab.

e Biiajieer moCcTpoeHUEM
rpauKOB B MOJSPHOM
CUCTEME KOOPJIMHAT.

[TocTtpoenue
TPEXMEPHBIX
rpadukoB B
cpene Scilab (1
qac)

[TocTpoeHune TpEXMEPHBIX
rpadukoB. Odopmienue
TPEXMEPHBIX TPadUKOB.
Oynkiuu genfac3d u
eval3dp. Oynkuun
meshgrid, surf u mesh.

® PacKpbIBaeT CMBICIT
M3y4aeMbIX OHSATHUM.

e [[oHMMAaET MPUHLIUIIBI
IIOCTPOEHUS TPEXMEPHBIX
rpadukoB.

o [ [paBUJIBHO UCHIOJIB3YET
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Tewmpl,

pacKphIBAIOLINE OCHOBHBIE BUJIbI
JAHHBIA pazaen JEeSITETbHOCTH
MIPOTPAMMBI, VueGHoe conepanue YYaIIUXCs IPU U3YICHUN
Y KOJTUYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JEeUCTBU)
H3YyYCHHE
Oynkuuu plot3d2 u OCHOBHBIE (DYHKITUU JJIsI
plot3d3. Ipyrue dbyHkuu. MOCTPOEHUS TPEXMEPHBIX
rpauKoB.
o OCyI1eCTBIsET
oopmIieHHE
TPEXMEPHBIX IPauKOB B
COOTBETCTBHH C 3aJa4ECH.
Cpena Scilab: Bo3moxknoctu cpenbl Scilab | @ PackpsiBaeT cMbIca
perieHue JUISL pelIeHUs] ypaBHEHUI. W3y4aeMbIX TTOHSITH.

ypaBHeHu# (1
qac)

OrnpeneneHue mojamHoMa ¢
nomoIipio GyHKIMU poly.
Pemenue anrebpanyeckux
YPaBHEHUH C IIOMOILBIO
byHKIIMH 100ts.
['paduueckoe pemenue
3a/1a4H.

e BiiaziceT OCHOBHBIMU
BO3MOXHOCTSIMH CPEJIbI
Scilab nys pemenus
YPaBHEHUM.

o [ [paBUJIBHO UCHIOJIB3YET
dbyskIuio poly.

o [[oHMMaeT NPUHIUIIBI
rpauyecKoro perieHus
3ajad.

MopenupoBanue
B cpene Xcos
makeTa Scilab

(1 ygac)

Texnonorus
MOJIETTUPOBAHMUSI B CPEJIe
Xcos makera Scilab.
bubnmoreka Xcos.
[Tanutper 610KOB. Cxema
pa3paboTKu Mozeel B
cpene Xcos. UccnenoBanue
Mojenu aemudparopa.

® PacKkpbIBaeT CMBICIT
W3y4aeMbIX OHSATHUM.

e BiiajieeT TEXHOIOTHEN
MOJICIUPOBAHUSI B CPEJIC
Xcos nakera Scilab.

e [[paBuipHO
BOCIIPOU3BOJIUT CXEMY
pa3pabOTKu MoJIeieH B
cpene Xcos.

MopenupoBanue
buznUecKux
mozenei (1 gac)

['paduueckoe
MOJIETTUPOBAHUE B CPE/IC
Xcos. MonenupoBanue
AKCIIEPUMEHTA T10
TOJYYEHUIO BBIXOJIHOTO

® PacKkphIBaeT CMbICI
M3y4aeMbIX TOHATHIN.

o] [paBunbHO
pa3zpabaTbIBaeT
(buU3HYECKYI0 MOJENb MO
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Tewmpl,

PacKpBIBAIOITHE OCHOBHBIE BU/IBI
JAHHBIN pa3aen IEATEIbHOCTH
IIPOrPaMMBI Yauxcs Ipyu N3y4eHUN
porp ’ VYuebHoe conepxaHue y P Y
U KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JEeUCTBU)
U3y4yeHUe
CHUTHAaJjIa 3aJJaHHOIr0 BHU/IA. aJTOPUTMY.
Co3manue MoJenu 110 o Ocy1iecTBiIseT
anroputmy. MccnenoBanue HCCJIEOBaHUE
MOJICIIN. MOJIyYEHHOM MOJICIIH.
MonenupoBanue | MoaenupoBaHue CUCTEM ® PacKpbhIBaeT CMBICII
CUCTEM yIIpaBJEHUs B CpeJie M3y4aeMbIX TTOHSATHH.

ynpasienus (1
gac)

rpaduueckoro
MOJEIUPOBaHUS XCOS.
HccaenoBanue mouenei
CHUCTEM yIPaBJICHUSI.

e Biianeet Oubnuorekoit
cpenbl rpaduIecKoro
MOJIEJIMPOBAaHUS XCOS.

o [[paBmiibHO OIOUpPAET
OJIOKH TSI peanu3aliu
3aJJaHHOW MOJIEIIH.

o OCyI1eCTBIsIET
UCCJIeI0BaHNE MOJIETN
YIOPABIICHHUS.
MonenupoBanue | Mojaens nonyssiuu 0e3 ® PackpbIBaeT CMBICI
MOITYJISALIU A OTpaHUYECHUM. M3y4aeMbIX TOHATHUM.
(1 gac) HccnenoBanue e [[oHMMaeT oTiInune
CTaHJIapTHOTO PEILICHUS B CUCTEM C MPSAMOU U
cpene Scilab. Monens 00paTHOM CBS3BIO.
MOMYJISALUU C o OcyliecTBIiIsIeT
orpaHuyeHusiMu. Mojesnb UCCIIEOBAaHUE
DepxroabcTa. CTaHJAPTHBIX PELICHUN
HUccnenoBanue MOJIEJIEH TIOIYJISILUH B
CTaHIapPTHOTO PEIICHUS B cpene Scilab.
cpene Scilab.
Co3nanue OCHOBHBIE KOMITOHEHTHI ® PacKpbIBa€T CMBICI
rpaduueckux BHU3YyaJIbHOTO MPUIIOKEHUS M3y4aeMbIX TTOHSTHUH.

IIPUJIOKEHUH B
cpene
Scilab (1 gac)

cpensl Scilab. ['paduyeckoe
okHO. KoManHas KHOIIKa.
[lepexmrouarens, Gaxox.
[TocTpoeHne npoCThIX

o] [oHuMaeT 0OCHOBHOE
Ha3HAYECHUE BU3YaJIbHBIX
IIPUIIOKEHUN CPEIbI
Scilab.
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Tewmpl,

PacKpBIBAIOITHE OCHOBHEBIE BUIBI
JAHHBIN pa3aen IeSATCIbHOCTH
MIPOTPaMMBI, VueGHoe conepanue yJaIuxcs Mpyu U3y4YCHUH
1 KOJIMYCCTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JEeUCTBU)
H3YyYCHHE
rpaduyecKkux Mojesei B e BirazieeT BO3MOXXHOCTSIMHU
cpene Scilab. cpenbl 11l paboThI ¢
rpaaecKuM OKHOM,
CO3/1aHUSI KOMAHIHOU
KHOIIKH, TIEPEKITI0YaTes,
bnaxka.
o [[paBMIIBHO CTPOUT
MPOCThIC TpaduuecKue
Mozenu B cpene Scilab.
Pa3nen 2. Pemnenue 3agay ontuMu3annu (8 yacon)

Pemenue 3amau
ONITHMU3AINHN C
MTOMOIITBIO
AIIEKTPOHHBIX
tabmuir (1 gac)

HUcnons3oBanne DT g
pelIeHus 3a1a4
OIITUMH3ALIUHN IS
JUHEUHBIX (yHKIIUI.
OrnpeneneHne MakCuMyma 1
MHHUMYMa C TTIOMOIIIBIO
Pemares.

Pemenune xelicos,
TpeOYIOITUX ONTHMHU3AINH.

® PackpbIBaeT CMbICI
U3y4aeMbIX OHATHUH.

o OCyI1eCTBIsET
dbopmupoBanue
OTPaHUYUTEITHHBIX
YCJIOBUM ITPU TTOUCKE
ONITUMATBHOTO PEIICHHUS.

o [[paBUIbLHO UCIIOIB3YET
BO3MOXHOCTH Pemaresns
B OT LibreOffice Calc
JUTS. ONTUMM3AIIH
pe3ynbTraTta.

Pewenue 3anau
ONTUMHU3AIUU
(bMHaHCOBBIX
IPOLIECCOB

(1 gac)

Y4éT U onTUMHU3aLU
JIMYHBIX U CEMEUHBIX
pacxonos. crionb3oBanue
OT nust ananmuza
(hMHAHCOBBIX MOKa3aJIeH ¢
LIEJILIO X ONTUMU3AIINH.
Pemenue ¢puHaHCOBBIX
3aj1ad.

® PacKpbhIBae€T CMBICII
H3y4aeMbIX TTOHSITHUH.

e Bnaneer hynakmusamu DT
JUUISL peIICHUS 3a7a4
ONITUMU3AIINN
(bMHaHCOBBIX
MoKa3aTeeH.

o OcCyIIecTBIsIeT aHAJIN3
(bMHAHCOBBIX
MoKasaTrene ¢ MOMOIIbIO
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Tewmpl,
PACKPBIBAIOIINE
JTAHHBIWA pa3aes

MPOrPaMMBbl,

1 KOJIUYECTBO
YacoB,
OTBOAMMOE Ha UX
W3y4YECHUE

VYuebHoe conepxaHue

OcHOBHBIE BUIbI
JEeSITETbHOCTH
YYaIIUXCs IPU U3YICHUN
TEMBI
(Ha ypoBHE y4eOHBIX
JEeUCTBU)

BO3MOKHOCTEN DT
LibreOffice Calc.

Pemenmne 3amau
OITUMU3ALIUU B
cpene Scilab

Ilonck smokaInLHOTO
MUHAMYMa (QYHKITUH OJTHOM
nepeMeHHoil B cpeze Scilab.

® PacKpBIBAET CMBICII
M3Y4aeMbIX TOHSATHM.
© OCyIlIEeCTBISIET TOUCK

(1 gac) Oynkuus optim. [Touck ONTUMAJIBHOTO PEIICHUS
JIOKaJIbHOTO MUHUMYMa C TMIOMOIIBIO (DYHKIMH
(YHKIMU HECKOJIBKUX optim.
nepemeHHoi B cpezie Scilab. | eIlIpaBmibHO UCTTONB3YET
[Touck MuHnMyMa GyHKIUN GyHKIMIO optim J1st
Po3zenbpoxka. MOMCKa MUHUMYyMa
(YHKIMU HECKOJIBKUX
NEePEMEHHBIX.
OntumanbHbII Oynkuus nenu. Cucrema ® PacKpbIBaeT CMBICIT
BBIOOp: 3a/1a4H OrpaHUYCHMN 3a7a4 U3y4aeMbIX TTOHSTHIA.
JIMHENHOTO JIMHENHOTO o [ [paBHIILHO UCITOIB3YET
[IPOrpaMMUPOBAH | IPOTPaMMHUPOBAHUS. dbynkuuto linpro s
us (1 gac) Oyukus linpro mms pelieHus 3aaaq
pelIeHMs 3aa4 JIMHEHHOTO JUHENHOTO
POrpaMMHUPOBAHHS. IIPOrPaMMHUPOBAHHS.
Crpykrypa u © CaMOCTOATEIBHO
UCITIOJIb30BAHUE. (bopMyUpyeT cucteMy
OTPaHUYEHUN NPH
pELICHUH MPAKTUYECKUX
3ajiad.
OntumanbHbII OcHOBHas CyTh ® PacKpbIBaeT CMBICIT
BBIOOD: JUHAMUYECKOTO U3y4aeMbIX TOHSTHIA.
JUHAMUYECKOE IPOrpaMMUPOBAHHSI. e Briensier 3a1auu, st
nporpammupoBad | [Ipenmymiectsa u KOTOPBIX IMHAMHUYECKOE
ue HEAOCTATKH. POrpaMMHUPOBAHKE
(1 gac) Ucnonb3oBanue IT mis ABJISICTCS. ONTUMAaIbHBIM

pemenns 3anad. [Iporpamma

BBIOOPOM.
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Tewmpl,

PacCKpbIBAIOIIUE OcHOBHbIE BUbI
JAHHBIN pazaen NEeATENbHOCTH
MIPOTrpaMMBbl Yanuxcs Npyu U3y4eHUN
porp ’ VYuebHoe conepxaHue y P Y
Y KOJINYECTBO TEMBbI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JEeUCTBU)
U3y4yeHUe
Ha si3biKe Python s o CaMOCTOSITEIILHO
peleHus 3a1a4 OCYILIECTBIISIET PEIICHUE
JUHAMHYECKOTO 3anad B DT u Ha s13bIke
MIPOrpaMMHUPOBAHUSL. pOrpaMMHUPOBAHUS
Python.
OnrumaneHas 3ajada o0 prOK3ake. ® PacKpbIBaeT CMBICII

ynakoBka (1 gac)

Onucanue npoOiIeMsbl.
ITocTaHOBKa 3aa4u. DTaIbl
pELIeHM 3aa4u C
MIOMOIIBIO TUHAMHAYECKOTO
IIPOrpaMMUPOBAHMS HA
s3pike Python.
Busyanuzanus pesynprara C
nomotrsto Matplotlib.

M3y4aeMbIX TOHSITHMA.

e IpaBuibHO
BOCIIPOM3BOJIUT 3TaIbI
pELICHUS 3a7a4U C
MOMOUIBIO
JTUHAMUYECKOTO
IPOrpaMMHUPOBAHHUS.

© CaMOCTOATENIBHO pelIaeT
3a/1a4u NTOUCKA
ONTUMAaJIbHON YIIAKOBKH.

OnruMu3anus
BBIYHCIIMTEIbHBIX
MPOLIECCOB:
MPaKTUKYM

(2 gaca)

[TapannenbHbie U
MOCJICJIOBATECIbHbBIC
MPOLECCHI. 3aBUCUMBIE U
HE3aBUCHUMBIE TTPOIECCHI.
Pemenue 3amau
ONTHUMU3AIUHU TTPU
3aJJaHHBIX YCIOBUSIX.
Jnarpamma ['anTa B
pEIICHUM 3a71a4
OIITUMH3AIIUH
MapaJUICIbHBIX MPOLIECCOB.

® PacKphIBacT CMBICI
U3y4aeMbIX TIOHSITHA.

e Paszyinuaer
IapajulesIbHbIE U
IIOCJIEA0BATEIIbHBIC
IIPOLIECCHI.

© CaMOCTOATEIIBHO
HAXOIUT ONTUMAJIbHOE
pelIeHue B 3aJaHHBIX
YCIIOBUSX.

o [paBuibHO CTpOUT
nuarpammy l'anra.

Paznen 3. UckycCTBEeHHBI HHTE/UIEKT U MAalIUHHOE o0yueHue (15 yacoB)

HckyccTBeHHBIN
HWHTEJICKT.

YT0 Takoe NCKYyCCTBEHHBIN
uHrtemnekt? ctopus

® PacKpBIBAET CMBICI
M3Y4aeMbIX OHATHM.
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Tewmpl,
PACKPBIBAIOIINE
JTAHHBIWA pa3aes

MPOrPaMMBbl,

1 KOJIUYECTBO
YacoB,
OTBOAMMOE Ha UX
W3y4YECHUE

VYuebHoe conepxaHue

OcHOBHBIE BUIbI
JEeSITETbHOCTH
YYaIIUXCs IPU U3YICHUN
TEMBI
(Ha ypoBHE y4eOHBIX
JEeUCTBU)

Brenenue (1 gac)

passutus 1.
Knaccuduxarus UN.
Ouenka ypoas U ¢

IIOMOLIBIO TecTa ThropHHTa.

OcHoBHBIE O0NacTu
npuMmeHenus UI.

e [loHumaeT ormune
CHUCTEM CJ1a00ro 1
cunbHoro MH.

o OpueHTupyeTcs B
OCHOBHBIX 00J1aCTAX
npuMmeHenus M.

e [[paBuibpHO
BOCITPOU3BOJIUT
OCHOBHBIE 3Tambl
pasButus UN.

Ucnonb3oBanue | bankoBckue yciyru, ® PacKpbIBAET CMBICII
CYLIECTBYIOIUX | 6€30MaCHOCTh, MEIMIIMHA. U3y4aeMbIX TIOHSITHIA.
cucrem U1 Cucrtembl YMHOTO J0MA. o | [puBonuT npumepsl
(1 gac) I'o110CcOBBIE TEXHOIOTUU. CYLIECTBYIOLIUX CUCTEM
O06paboTKa TOKYMEHTOB. nn.
ITepeBoabl, reHepanus
KOHTeHTa. [ eHepanus
MU300paKEHUH.
3amgaumn MammHHoe 00y4yeHue Kak ® PacKpBIBAET CMBICII
MalIMHHOTO METOJ0JIOT U U3y4aeMbIX TIOHITHM.
oOyueHus MCKYCCTBEHHOT'O e [[loHnMaeT Ha3HaueHUE
(1 gac) MHTEJJIEKTA. Kaxxaou u3 3agad MO.
Knaccudukanus. ® YCIIEeIHO COOTHOCHT

Perpeccus. Knactepuzanusi.

O6paboTka eCTeCTBEHHOTO
a3bika. Kareropumn
MAaIlIMHHOTO O0YYEeHUS.
OCHOBHBIE AJITOPUTMBI
MAITUHHOTO O0YYCHHUS.

peliaeMyro npooiemy ¢
oxHou u3 3amay MO.

e [[epeunciigeT Kareropun
MO.

OrneHka KauecTsa
Mozaenu (1 gac)

Paznenenue BeIOOpKU Ha
00y4arolyto U TeCTOBYIO.

.PaCKpBIBaGT CMBICJI
HN3y4aCMbIX TIOHSITHUH.
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Tewmpl,

pacKphIBAIOLINE OCHOBHBIE BUJIbI
JAHHBIA pazaen JEeSITETbHOCTH
MIPOTPAMMBI, VueGHoe conepanue YYaIIUXCs IPU U3YICHUN
Y KOJTUYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JEeUCTBU)
H3YyYCHHE
MeTtpuku B 3aga4ax e Biiageer npuHIMnaMu
MAaIIMHHOTO 00yYEHHUS. paszziesieHns BBIOOPKHU Ha
Ommobxu KmaccuuKaimm. 00y4aroIyIo U TECTOBYIO.
Marpuiia ormmoox. o [[paBUIIHLHO TIEpPEUUCIIAET
MeTpuku KauecTBa s METPHUKH TS 3a7a4
3a/1a4 KJ1accupuKanuy u KJ1acCU(UKAITIHN U
perpeccuu. perpeccuu.
Meton Hcnonap3oBanue metoga ® PackpbIBaeT CMBICIT
OmKalIImx k-Ommxkaitmumx coceneit s U3Yy4aeMbIX TOHITHIA.
cocenei peleHus 3a1a4u e [[oHMMaeT, YTO BKIIFOUAET
(1 gac) Kiaccuukaum. B ce0s MOATOTOBKA
[TonroToBKa JaHHBIX IS JTAHHBIX.
npumeHeHust merona k-NN. © OCMBICIIEHHO
OCHOBHBIC 3TaITBl B MIEPEYUCIISIET OCHOBHBIC
pELICHUH 3aay. ATambl B PEIICHUH 3a7a4
metonoM k-NN.
Ananus MeTtozbl OIIEeHKH KayecTBa ® PackphIBaeT CMBICT

oTkioHeHu# (1
qac)

pelieHus s 3a1a4
MAaIlIMHHOTO 00Y4YEeHUS.
MuHnuMu3anus
OTKJIOHCHUH.
HenooOydenue u
nepeoOyyeHue.

M3y4aeMbIX TOHSITHMN.

e HasniBaeT MeTOIBI
OIICHKH KauecTBa JIJIs
3a/1a4y perpeccum.

e[ loHuMaeT OCHOBHBIC
napamMeTphl
HEJ000yUCHHS U
nepeoOyICHUS MOICIIH.

Jlepeso
PUHSITHS
pemenuii (1 gac)

JpeBoBuaHbIi rpad.
JlucroBon y3ei.
MeTo1010THYECKUE
MPEeUMYIIECTBA AEPEBA
MIPUHATHS PEIICHUM.
Hcnons3oBanue aepena
MIPUHSATHUS PELIEHUN [T

® PacKphIBacT CMBICI
U3yYaeMbIX TTOHSITHIA.

o CaMOCTOSITEIbHO
MIPUBOIHT MPHUMEPHI
penraeMpIx 3ajad.

¢ CaMOCTOSITEIbHO
MIEPEYNCIIACT OCHOBHBIC
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Tewmpl,

pacKpbIBAIOIINE OcHOBHBIE BUIbI
JTAHHBIN pa3aen NeSITCIIHHOCTHU
IIPOrpaMMBbI YaIUXCs [IPU U3YUYEHUN
porp ’ VYuebHoe conepxaHue y P Y
1 KOJIHMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JEeUCTBU)
U3y4yeHUe
pelIeHus 3a1ad. MPEUMYIIIECTBA METO/A.
3agaua 3agaua KiaccupuKaIum. ® PacKpbIBaeT CMBICIT
Kiaccupukanuy. | MareMatuueckas MOJICIb. M3y4aeMbIX TTOHSTUH.
JIuneiinas Jlunetinas QyHKIHS. e BirageeTr MmeToioM

Mozenb (1 gac)

Omnpenenenue

K03 (DUITMEHTOB METOIOM
MOCJICA0BATECIbLHBIX
YTOUYHEHUU.

MO CJIEI0BATEIIbHBIX
YTOYHCHUU
K03 OHUITUEHTOB ISt
MOTy4YEHUS
pa3aeIUTEIbHON JIMHUT
P KJ1acCH(UKAITIH.

® CaMOCTOSITENIBHO
MOJEIUPYET
KJ1accuUKaIUIo Ha
3a/IaHHBIX Habopax
3HAYEHU .

OOyueHue
JIMHEUHOMN
Mozenu (1 gac)

OO6yuarormast BEIOOpPKA.
[Ipomecc oOyuenus. Dmoxa.
3HAKOMCTBO C O0y4eHHEM
JMHEMHON MOJENIHN Ha
POCTOM TIPUMEpE
HCKYCCTBEHHOI'O HEMPOHA C
OIHUM BXOJIOM, KOTJa Y=AX
(ipu b=0).

® PacKpBIBAET CMBICII
M3Y4YaeMbIX OHATHM.

e [lonnmaeT OCHOBHOE
Ha3HayeHMUE JUHEHHOMN
MOJICJIH.

¢ CaMOCTOSITEIbHO
uccieayer pabory
TOTOBOM JIMHECHHOM
MOJICTIH.

JIunerinas
perpeccus (1
qac)

3HAKOMCTBO C OCHOBAMH
JIMHENHOU PErpeccum.
IIpssmonunerinas
anmpoKCUMAIIHSL.
Bo3MoxHOCTH O1IeHUBaTENS
LinearRegression
oubnuotexu Scikit-Learn.
Paccmorpenne npumepos

® PacKpbIBaeT CMBICIT
M3y4aeMbIX OHSATHUM.

e Biiageetr MeTomaMu
noxdopa napameTpoB
MOJICIIH C
HCIIOJIb30BaHUEM
BO3MOKHOCTEH
ouommorekn Scikit-Learn.
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Tewmpl,

PacKpbIBAIOIINE OcCHOBHBIE BUIBI
JTAHHBIN pa3aen IEATEIbHOCTH
IIPOrpaMMBbI YaIUXCs IPU U3YUYEHUN
porp ’ VYuebHoe conepxaHue y P Y
U KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JEeUCTBU)
U3y4YeHUe
HUCIIOJIb30BaHMs JIMHEHHOMN o CaMOCTOSITEIILHO
perpeccuu. MPOBOAUT aHAJIN3
MOTY4YEHHBIX
PE3YJIBTATOB.
[TepuentpoH. [TosiBneHue nepienTpoHa. ® PacKpbIBaeT CMBICT

Heviponnsie cetu
(1 gac)

Onucanue u cxema
DIIEMEHTAPHOTO
nepuentpona. Mzamenenue
BECOBBIX KOA(D(PHUITMEHTOB.
MeTtoaunka oOyueHus.

U3yYaeMbIX TTOHSTHIA.

¢ CaMOCTOSITEILHO CO3aET
CXEMY JIEMEHTAPHOTO
MePIETITPOHA.

e [[oHMMaeT MPUHITUTI
o0y4YeHUs ¢ U3BMCHCHHEM
BECOBBIX
K03 (HHUITMEHTOB.

MHuorocioiiHbie
ceru (1 gac)

Apxurekrypa
MHOTOCIIOMHOW CETH.
@DYHKITUS aKTUBAIIHH.
OOGyueHre MHOTOCIOMHOM
cetn. KonmmuecTBO CKpBITBHIX
cinoéB. Metoa oOpaTHOTO
pacnpocTpaHeHus OMIMOKH.

® PacKpbIBaeT CMBICII
M3y4aeMbIX TTOHATHUNA.

e [[oHMMaeT OCHOBHBIE
IIPUHIIUIIBI YCTPOMCTBA
MHOT'OCJIONHOM CETH.

® OopMyIIHpPYyET NOAXOABI
pU BBIOOPE KOJIMYECTBA
CKPBITBIX CIIOEB.

baiiecoBckas
cratuctuka (1
qac)

BeposiTHOCTHBIE
anropuTtMel. BeposTHOCTh
MPUHAJJIEAKHOCTHU K KJIACCY.
HauBHablli OaiiecoBCKwHit
kimaccudukarop. Oo6padoTka
3aBUCHUMBIX MTPU3HAKOB.
Pemrenne npaktuyeckux

® PackpbIBaeT CMBICIT
M3Y4aeMbIX OHSATHM.

e Biiageer MEXaHU3MOM
OTIPEICIICHUSA
BEPOSITHOCTH.

e [[oHMMaeT MpUHIMIT
pabOThl HAUBHOTO

3aj1a4. 0aeCcoOBCKOTO
KJIacCU(pUKaATOpA.
NunuBuayansael | Beibop ogHoro us ¢ CaMOCTOSITEIbHO
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Tewmpl,

pPacKphIBAIOIIUE OCHOBHBIE BUJIbI
JAHHBIA pazaen JEeSITETbHOCTH
MIPOTPaMMBI YaIuxcs Ipyu U3y4eHUN
porp ’ VYuebHoe conepxaHue y P Y
Y KOJTUYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JEeUCTBU)
H3YYCHUE
i ipoeKT aJITOPUTMOB MAITUHHOTO MPOBOAUT MOATOTOBKY
(2 gaca) oOydeHUS JUIsl PEIICHUS naHHbIx s MO.

3aJ1a4 MpOeKTa.
Hcnonb3oBanue 6uOIMOTEK
Python ansa oO6y4enus
Mozenu. OlieHKa KayecTBa
MTOJTY4YEHHOM MOJENH.
Busyanuszauus pesynsrara.
Ananus u opopmieHUE
pe3ysibrara padoThl.

e llcnionb3yet
BO3MOXXHOCTH OMOIHOTEK
st MO.

® AjanTupyer roToBbIE
MIPUMEPBI UCIIOJIB30BAHUS
MO nox KOHKpETHBIE
peanusanuy CBOMX 3a1ad.

o [IpaBmiibHO OpopMITSIET
pE3yNIbTAThI
IIPOBEIEHHOTO aHAJIN3A U
(bopMyUpyeT BBIBOJIBI.

Peseps (2 yaca)
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CUCTEMA OINEHKHU JOCTHXEHMUS ITVTAHUPYEMBIX
PE3YJ/IbTATOB

3JIeKTUBHOI0 Kypca «lIpakTtuueckass unpopmaruka»

CucteMa OLICHKU JOCTWIKEHUSI TUIAHUPYEMBIX pe3ylIbTaTOB OCBOCHUS
AJIEKTUBHOTO Kypca (najnee — CcHUcTeMa OIICHKH) SBJSETCS YacThlO CHUCTEMBI
OLICHKM W YTPABJICHUS Ka4eCTBOM OOpa30BaHUsl BCEX MPEIMETHBIX oOjacTed B
cootBerctBU ¢ PI'OC COO, DOII COO, OOIl COO wu perynupyercs
«Ilonoxennem o ¢dopmax, NEPUOAUYHOCTH, TOPAJIKE TEKYIIEro KOHTPOJI
YCIEBAEMOCTH M MPOMEKYTOYHOU aTrTecTanuu olydaromuxcs», «[lomoxeHnem o
BHYTPEHHEH CHCTEME OLIEHKU KaueCcTBa 00pa30BaHUs», MPUKA3aMHU O BECE OTMETOK
Ka)KJ10M 00pa3oBaTeabHON OpraHu3aluu.

Ieab cucteMbl OIGHKM 00pa30BaTeNIbHBIX pE3YIbTaTOB Kypca —
YCTaHOBIIEHUE COOTBETCTBUSI oOpa3zoBaHus TpedoBanusiM PI'OC, nomyuyeHue
00BEKTUBHON MH(POPMAIIMK O COCTOSTHUM KauyecTBa 00pa30BaHuUs, TEHICHIUAX, €TO
M3MEHEHUSIX W MPUYMHAX, BIUSIOMINX HA €r0 YPOBEHb, CBOEBPEMEHHOE MPUHSTHE
MEJarOrHYeCKUX U YIPABICHUYECKUX PEIICHUN.

OCHOBHBIMM HANPaBJIEHUSIMH W LEJISIMH OIIEHOYHON /JesiTeJIbHOCTH
SIBJISIIOTCSL

— OIlCHKa 00pa30BaTeIbHBIX JOCTIXKCHUH Kypca OOydaroluxcsi Ha
pa3nuYHBIX JTanax oOydeHHs KaK OCHOBAa HMX MPOMEKYTOUHOW U HTOTOBOM
arTecTaluy;

— OIICHKA PE3yJIbTaTOB ACATEIHHOCTH MEIaroru4ecKux pabOTHUKOB Kak
OCHOBA aTTECTAIIMOHHBIX MPOLEAYP;

— OIICHKA PE3YJbTaTOB JCSITCIILHOCTH 00pa30BaTEIHbHOW OpTraHU3aIluu
KaK OCHOBAa aKKpPEIUTAIIMOHHBIX MPOIIEAYD.

CuctemMa OIIEGHKH TMpH3BaHAa CHOCOOCTBOBATh IMOMAJICPKAHUIO €IUHCTBA
BCE CHCTEMbl O00pa3oBaHMs, OOECHEUYEHHIO IPEEMCTBEHHOCTH B CHCTEME
HENpPEephIBHOTO  00pa3oBaHMsl  TpeIMeTHOM  oOmactu  «Marematuka U
uH(pOpMaTUKaY.

OueHka [OCTHKEHHS IUIAHHUPYEMBIX PE3YJIbTAaTOB OCYIIECTBISIETCS B
paMKax CHUCTEMBI OLICHKH KauyecTBa 00pa3oBaHusl, KOTOpask BKIIOYAET:

CTapTOBYIO IMATHOCTHKY;

TEKYIYIO U TEMaTHYECKYIO OLICHKY;
HUTOTOBYIO OIIEHKY;

MIPOMEKYTOUHYIO aTTECTAIIHIO;
MICUXOJIOTO-TIEAarOrMYE€CKOE HAOIIOICHNUE;

BHYTPEHHUI MOHUTOPHUHT 00pa30BaTEIbHBIX JOCTHKEHUN 00yJarOIINXCSl.
B cootBerctBun ¢ ®I'OC COO cucrema oneHkKH 00pa3oBaTelbHON
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OpraHU3alliyd PeaTnu3yeT CUCTEMHO-AEATEIbHOCTHBINA, YPOBHEBBINM U KOMIUICKCHBIM
MOJIXOAbI K OIIEHKE 00pa30oBaTeIbHBIX JOCTHIKEHUM, KOTOphbie oTpaxeHbl B OOII
COO xaxoit 00pa3oBaTeIbHOM OpraHU3aINH.

Ornenka oOpa3oBaTeNbHBIX JAOCTIKCHUNM OOYy4aromuxcsi KaKk OCHOBAa UX
MPOMEKYTOUHOM W MTOTOBOM aTTECTAlMM OCYIIECTBISETCA aJIMUHUCTPALUEH
oOpa3oBaTeIbHON OpTaHU3AlMH B XOJIe¢ BHYTpeHHEro MoHuTOpuHTa. ComepikaHue
U TICPUOJUYHOCTh BHYTPEHHETO MOHUTOPHWHTA YCTAaHABIIMBACTCS PEIICHUEM
Nearoru4eckoro coBeTa 00pa3oBaTeIbHON OpraHu3aIuy.

Oco0enHocTH OLHCHKH JOCTHKCHUSA JIJHYHOCTHBIX PE3y/IbTATOB

OneHka JJMYHOCTHBIX PEe3yJbTaTOB O0YYarOIIMXCSl OCYLIECTBISIETCS Yepes
OLIEHKY  JIOCTH)KEHHS IUIAHUPYEMBIX  pe3yJbTarOB  OCBOEHHUS  OCHOBHOM
00pa30BaTeIbHON POrpaMMBbI, KOTOpbIe ycTaHaBiIuBaroTcs TpedoBanusMu OI'OC
COO.

dopMHupoBaHHE JIMYHOCTHBIX pe3yabTaToB oOecredynBaeTcs B XOJe
peanu3ani BCEX KOMIIOHEHTOB OOpPa30BaTEIBHON JAEATEIbHOCTH, BKIIIOYAs
BHEYPOUHYIO JESTEIBHOCTD.

JlocTrKEeHHE JINYHOCTHBIX PE3YJIbTAaTOB HE BBIHOCUTCSI HA UTOTOBYIO OLIEHKY
oOyuJaromuxcs, a  sBIseTCs peAMETOM OLICHKH b HEKTUBHOCTH
BOCIIUTATEIbHO-00pa30BaTeIbHON ACSITENbHOCTH 00pa30BaTeNbHOM OpraHU3alud
¥ 00pa3oBaTeNbHBIX CHCTEM Pa3HOrO YpoBHs. OIeHKa JTUYHOCTHBIX PE3yJIbTAaTOB
00pa30BaTENbHON  JIEATENBHOCTH  OCYIIECTBISETCS B XOA€  BHEIIHUX
HenepcoHN(PUUMPOBAHHBIX MOHUTOPHHIOBBIX HCCJIEIOBAHMIA.

PesynbraThl, TOMy4YeHHBbIE B XOA€ KaK BHEIIHMX, TaK W GHYMPEHHUX
MOHUMOPUH208 (Npu HaIuyuu), WCTONB3YIOTCS TOJNBKO B BHUJE arperupoOBaHHBIX
(YycpenHEHHBIX, aHOHUMHBIX ) IAaHHBIX.

OCo0eHHOCTH OLIEHKH I0CTHKEHUSI MeTallpeAMEeTHbIX Pe3y/1bTaTOB

OreHKa MeTanpeIMETHBIX Pe3yJIbTaTOB MPECTABIIICT COOOM OICHKY
JTOCTHKCHHS YPOBHS C(DOPMHUPOBAHHOCTH YHUBEPCAIBHBIX YUCOHBIX JTCHCTBU:
M03HaBaTeIbHBIX, KOMMYHHUKATUBHBIX, PETYIATUBHBIX. DOpMHUpOBaHHE
METaIPEIMETHBIX PE3yJIbTaTOB 00CCIICYMBACTCSI COBOKYITHOCTBIO BCEX YUCOHBIX
IPEIMETOB, YUYEOHBIX KypCOB U BHEYPOUHOH JesaTebHOCTH. OTIeHKa T0CTHKCHUS
METaNpPEMETHBIX PE3yIBTaTOB OCYIIECTRISIETCS B X0/I¢ BHYTPEHHEr0
MOHHTOPHWHIA KauecTBa 00pa30BaHUS U HE3aBHCUMOM OIEHKH KaueCcTBa
o0Opa3oBaHUAI.

OrneHka JOCTHDKEHHUS METAIlPEIMETHBIX PE3yJbTaTOB  OCYIIECTBISCTCS
aJIMHUHHCTpAIed  00pa30BaTeIbHOM  OpraHuM3allid B XOA€  BHYTPEHHETO
MOHUTOPHHTA.
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dopmaMu OLIEHKU METaINPEIMETHBIX PE3YJIbTATOB SIBIISIFOTCS:

— JUTSL TPOBEPKH YUTATENILCKON IPaMOTHOCTH — MHUChbMEHHAas paboTa Ha
MEXXIIPEAMETHOW OCHOBE;

— JUISE TIPOBEPKH ITU(GPOBOM TPAMOTHOCTH — TMpaKkTU4eckas pabora B
COUYETAHUU C MUCbMEHHOU (KOMITbIOTEPU30BAHHOW) YaCThIO;

— TUTS MPOBEPKHU chopMUpOBaHHOCTH PETyIATUBHBIX,
KOMMYHHUKATUBHBIX
U TIO3HABATEJIbHBIX YHHMBEPCAJIbHBIX YUYCOHBIX JIEUCTBUUA — OJKCHEPTHAsT OIICHKA

nporecca M pe3yJbTaroB BBINOJHEHUS TPYNNOBBIX M (WINM) HWHAUBUAYAIbHBIX
y4eOHBIX HCCIIE0BaHUI U TPOEKTOB.

Kaxaplii M3 NEpEeYUCICHHBIX BHJIOB JUArHOCTUKU IPOBOJUTCSA C
NEPUOANYHOCTHIO HE MEHEE YeM OJUH pa3 B JBa roja.

Kpurepun oneHkr npoeKTHOW pabOThl pa3paldaThIBAIOTCS ¢ yUETOM LEIe U
3aJad IPOEKTHOM [eATENbHOCTH HA JAHHOM JTane o00pa30BaHUs KaKIOU

OpraHu3aluen CaMOCTOSTENbHO.
Oco0eHHOCTH OLIEHKH TOCTHKEHNS MPeIMeTHbIX Pe3yJIbTATOB

OO0001EHHBIMY KPUTEPUSIMH OLICHKU IPEAMETHBIX PE3YIbTATOB SBJISIOTCA:
— 3HAHHWE U [IOHUMaHHUE,
— IIPUMEHEHUE,
— (YHKIMOHAIBHOCTb.
OueHka NOpPeaIMETHBIX pe3yJbTaTOB OCYILIECTBISETCA IE€Iarorn4ecKum
pabOTHUKOM B XOJi€¢ MPOLEAYp TEKYIIEro, TEMaruuecKoro, MpOMEXKYTOUYHOTO U
UTOrOBOI'O KOHTPOJISI.

Tunbl OLEHOYHBIX POLEYP

[Ipumensiemble B 00pa3oBaTeIbHOM IIPOLECCE OLIEHOYHBIE MPOLEAYPbI
OTPENENSAIOTCS UENSAMH OLCHUBAaHUS M COMPOBOXKIAIOTCS CBOEBPEMEHHBIMU
pELICHUsIMU IO €T0 pe3yapTary (Tadnuna 1).

Tabnuna 1. CooTBeTCTBUE OLIEHOYHBIX MPOUEAYP LEISIM OLIEHUBAHUS U pEeLIECHUS
10 UX pe3yibTary Kypca

O1ieHOYHEIE
MIPOIICTYPBI

I{enn onenuBanus IleprnoauyHOCTH Pewenus

BryTpennss oneHka

Onenka
TOTOBHOCTH
yyaluxcs K
H3YUYCHUIO

CraproBas
JMarHOCTHKA

ITo HeoOxomuMOCTH,
B 3aBUCUMOCTH OT
CJIIOKHOCTH TEMBI, €€

IIPUOPUTETA, CBA3U

OT60p coaepxanus,
METOJIOB U
TEXHOJIOTUM I
Opra”u3alyu
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O1eHOYHEBIE

[lenn oneHrBaHus [IepronnuHOCTH Pemrenns
IPOLIENYPBI
OT/ICJIbHBIX 00pa3oBaTesbHBIX y4eOHOM
MOJlyJIEH, pa3/IesioB pE3yabTaToOB C NS TENbHOCTH,
(Tem) OPYTUMHA COOTBETCTBYIOLIUX
npeIMeTaMu CTapTOBOMY YPOBHIO
TOTOBHOCTH
y4aluxcs, B TOM C
YUYETOM
g depeHInpOBaHH
Oro MojAxoAa;
KOPPEKTUPOBKA TEM
MOZYJIEN U
WUHAUBUIYaTU3aLHS
y4eOHOTO mpoliecca
Onpenenenue Tekymee [To exxeronHOoMy CBoeBpeMeHHas
YPOBHS OLICHUBaHUE rpaduKy OLIEHOYHBIX | KOPPEKTUPOBKA
JOCTH>KEHHUS npoueayp KaJIEHJapHO-TEMATH
yYaIMucs YEeCKOTOo
PE3YABTATOB, TUTAHUPOBAHUS,
IPETYyCMOTPEHHBIX otbop dopm,
MOJyJIEM METOJIOB U CPEICTB
OpraHu3aluu
NEeSATENbHOCTH JIJIsS
JIUKBUIALAN
00pazoBaTesbHBIX
neduiuToB
y4YaIuxcs
Onpenenenue Temarnueckoe |Onenka nmo kaxaon | CBoeBpeMeHHas
YPOBHS OLICHUBaHUE TEME MOJYJIs KOPPEKTUPOBKA
JOCTH>KEHHUS (ompenensiercd Kak | IpOrpaMMbl MOYJIS
TJIaHUPYEMBIX CpeHEB3BELIECHHAsl | M y4eOHOTro
PE3YABTATOB, OTMETKa BCEX npolecca
KOTOpbIE OLICHOYHBIX (MHAMBUAYATU3ALIHS

OCBaMBAaIOTCS B
paMKax U3y4eHHus
TE€MBbI y4eOHOTO
MOYJIS.

poIeayp IO TEME)

y4eOHOro mpoiiecca)
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O1eHOYHEBIE

[lenn oneHrBaHus [IepronnuHOCTH Pemrenns
MPOLIEAYPBI

[Tonnmanue

y4amMucs

JTUHAMUKA

y4eOHBIX

pPE3YNBTATOB

BHYTPHU TEMBL.

BrisiBienue tem,

BBI3BIBAIOIIIUX

yueOHbIE

3aTpyaHEHUS

BrisiBnenue [Icuxomoro-ne | [TocTosiHHO. Koppektuposka

0ocoOeHHOCTEeN U narorndyeckoe | LlenenanpaBiieHHOE | TOYpOYHOTO

pa3BUTHS, aHAIU3 | HaOMIofeHWe | HaONIoJIeHue — MO | IJTAHUPOBAHMS,

OCBOEHHUS Mepe MOAXOJI0B K

POrpaMMBbl HEO0OXOIMMOCTH, IO | 00y4EHHMIO, TIaHA

MO, 3amnpocy poauTeneid | BOCOUTATEIbHOM

MIPOEKTUPOBAHUE U TIeJIaroroB padoTHI,

Mep IJIAHUPOBAHUE

UHJIVMBHUIYaJbHON WHJVBHUIYaJIbHBIX

MOJIIEPKKHU KOHCYJIbTaIlUH,
3aHSITUM, BCTPEY C
PONUTEIISIMH,
HaIpaBJICHUE
yJaIuxcs Ha
MEIUKO-TICUXO0JIOTO-
NEAAaroru4ecKyro
KOMHCCHIO

Ouenka usmenenus | Buyrpennuit | Cogepxxanue u OcHoBanue no

YPOBHS MOHUTOPHUHT | IEPUOJAUYHOCTD MOATOTOBKE

JOCTHKEHHUS o0pa3oBaTesib | yCTaHABJIMBACTCS peKOMeH A

METaNpeMETHBIX, | HBIX €KETOTHBIM JUTSL TEKYIIeH

IPEAMETHBIX JOCTHKEHUN | pelIEHUEM KOpPEKIIUU

PE3YJIBTATOB, 00y4aromuxcs | IeIarorn4yeckoro yueOHOro nporecca

YPOBHS COBeTa U €10

(GYHKITMOHATBHOU 00pa3zoBaTesbHOM WHJIMBUAYal3allun

rPaMOTHOCTH OpraHu3aluu u (wm) nms
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O1eHOYHEBIE

[lenn oneHrBaHus [IepronnuHOCTH Pemrenns
IIPOLIC Y PBI
00yJaromuxcs u MTOBBIIIICHUS
YPOBHS KBaJu(UKaIUU
npodeccuoHaIbHOT MIEJarOru4eCcKoro
0 MacTepCTBa paboTHUKA
NEeJaroroB
Ouenka crenenn | [Tpomexxyroun | IlepuonuuHocTts OcHoBanue aJis
YPOBHS OCBOCHMS | as arrecrauus. | IPOBEACHUS repesoaa
yYaluMUCA Hrorosas ONpENEIAETCS ydJaierocs B
MPOrpamMMBbl arTecTanus 00pa3zoBaTebHOM CIEAYIOIINI KJ1acc,
MOy, Kypca OpraHu3aluu nonyck k I'NA.
€XKETOMIHO. CocraBneHue miaHa
ITo utoram JMKBUIALIUH
OCBOEHUS paboueit aKaJeMHUYECKOU
nporpaMmsbl Kypca 3a10JKEHHOCTH,
IIepeBoOa Ha

oOy4eHue 1o
aJanTHPOBAHHBIM
00pa30BaTEIbHBIM
nporpaMmmam, B
COOTBETCTBHH C
PEKOMEHIAIASIMH
TICUXOJIOTO-MEHKO-
M€JIarOrM4e CKOU
KOMHCCHH JTUOO0 Ha
oOy4eHue 1o
VH/IUBHTyaIbHOMY
y4eOHOMY IIJIaHYy,
MTOBTOPHOE
oOydeHue 1o
YCMOTPEHUIO
ponuTenen
(3aKOHHBIX
IpeICTaBUTEINCH )

DopMbI KOHTPOJIA

Jlnst onleHKH 0Opa30BaTENbHBIX PE3YJIBTATOB HCMOJIB3YIOTCS CIEAYIOLIUE

(OpMBI KOHTPOJIA:
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— aokJgax — ¢GopMa KOHTpOJIS, MO3BOJISIIONIAS OLEHUTh HAaBBIKU
nyOJIMYHOTO Pa3BEPHYTOTO BHICTYIICHUS YUAIIETOCs MO OMpeeIEHHOMY BOIPOCY,
OCHOBAaHHOTO HAa CaMOCTOSITEJIbHO TMPHUBICYEHHON, CTPYKTYpUPOBAHHOW U
0000ménHON UM NH(GOPMAIIMH, B TOM YKCJIE B BUJIE TIPE3EHTAIUN;

— aoMainHee 3agaHue / nudpoBoe JoMaiiHee 3agaHue — Gdopma
KOHTPOJIsI, TPU KOTOPOW TIPOBEPSETCS U OIEHUBACTCS YMEHUE YYallerocs
CaMOCTOSITEJIbHO BBIMIOJIHUTH 3aJaHus Ha 3aKperuieHue W YIIIyOJieHHE 3HaHUM,
PEYEBBIX HABBIKOB U YMEHUH, TTOJIyYEHHBIX Ha YPOKE;

— KOMOMHUpOBaHHasi padora — ¢opMa KOHTPOJIA, MO3BOJISIOIIAS
OLICHUTh TNPEIMETHBIE 3HAHUSA, YMEHHUS M HaBBIKM YYaIllErocs IMOCPEIACTBOM
BBITIOJTHEHUS MPAKTUYECKUX U TEOPETUUYECKUX 3aJIaHUI pa3HOTO TUIA;

— KOHCIEKT — QopMa KOHTPOJIS, TO3BOJISAIONIASI OIEHUTh YMEHUE
y4aIlerocs BECTU CBSI3HOE, CKATOE U MOCIEA0BATEIbHOE MMCbMEHHOE U3JI0KEHUE
CoJlepKaHUs yCBaBA€MOIo Marepuaia (CTaThH, JOKIaAa, KHUTH, JIEKIUH U JIp.);

— npakTuyeckasi pabora — ¢Gopma KOHTPOJIS, MO3BOJISIONIAS OIEHUTD
YPOBEHb TPAKTUYECKUX HABBIKOB U YMEHHI yU4alerocs;

— pemenue 3aga4 — GopMa KOHTPOJIS, TO3BOJISIONIAS OIECHUTh YMEHHE
y4alerocss CaMoCTOSITENbHO (MHAMBUAYAJIbHO WK B TPYNIE, B KJIacce WIH JOMa)
HAWTHU PENICHHUE TOCTABIECHHOW 3a/1a4H;

— TeCcT — (opMa KOHTPOJIS, MO3BOJISAIONIAST OIIECHUTh YPOBEHb 3HAHMI,
YMEHUM 1 HABBIKOB YUallleroCsl Yepe3 CUCTEMY TECTOBBIX 3aJaHUN/BOIIPOCOB;

— YCTHBIH OTBeT — (QopMa KOHTPOJIS, TO3BOJISIONIAS OIEHUTH
UHAUBUIYaJbHbIE OCOOCHHOCTH YCBOEHHUS Yy4YalllUMCS Y4eOHOro marepuana Hu
IPOBEPUTH YMEHHE CTPOUTH CBSI3HOE, JIOTUUECKHU TMOCIIEA0BATEILHOE COOOIICHHE
Ha 33/IaHHYI0 TEMY WJIM MTOCTABJICHHBIN BOIPOC.

— npoektT —  ¢dopMa  KOHTpOJIA,  TIO3BOJIAIONIAS  OIICHHUTH
WHJIUBUAYaJIbHbIE OCOOCHHOCTHM YCBOCHHUSI YYalIMMCSI HAaBBIKOB MPOCKTHON U
UCCJIEI0BAaTENbCKON JEATENBHOCTH.

KontposbHast padora gBisieTcss OJHUM U3 BUJIOB KOHTPOJIA W HalleJIeHA Ha
OLICHKY JOCTM)KCHMSI KaKIIbIM YYallMMCsl WIM TPYNION ydamuxcsi TpeOOBaHUN K
NPEIMETHBIM H/WJIM METallpeIMETHBIM pe3yibTaraM OOyYeHUsSI B COOTBETCTBUU C
®I'OC npu OCBOCHUU OTIEIHHOM YacTH WJIM BCEro 00bEéMa y4yeOHOro MOy,
Kypca o0pa3oBaTebHON IPOrPAMMBI.

I/ICHOJ]L3yeMLIe IMKAJbI OIICHUBAHUA

OxpyriieHHe TPUMECTPOBBIX (MOJYrOAOBbIX) OTMETOK PETYIUPYETCS
«Ilonoxennem o (¢Gopmax, NEPUOAUYHOCTH, TMOPAJKE TEKYIIEro KOHTPOJI
yCIIEBAEMOCTH U MPOMEKYTOUHOM arrecTauuu olyyarommxcs», «llomoxxenuem o
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BHYTPEHHEM CHCTEME OIICHKM KadyecTBa OOpa3OBaHHs», NpPHUKa3aMU B KaKI0M
00pa3oBareIbHOM OpraHu3allui, IPYTUMHU JIOKAIBHBIMH aKTaMU 00pa30BaTeIbHOM
OpTraHU3AI1H.
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KpuTtepuu BoicTaBIeHHsSI 0TMETOK MO KYPCY

B 3aBHCHMOCTH OT (pOpPMBbI KOHTPOJIS

DopMbI IPOMEKYTOYHOMN aTTECTALUU Kypca

Monyab Kuaacc DopmMbI
bl MPOMEKYTOYHOM

arrecTanum
O0paboTka MacCUBOB JJaHHBIX B AIIEKTPOHHBIX 10 | Ilpaktuueckas padora
Tabmnax
HNHTennekryanbHblii aHAIWU3 JAHHBIX 10 HTOroBeIi MpoEKT
Anroput™Mbl 00pabOTKH CUMBOJIBHOM 10 | I[IpakTtuueckas pabora
uH(popMauu
YuciieHHbIE METOBI 10 | Ilpaktuueckas pabora

MopenupoBanue

11

[IpakTuyeckas pabora

3a1ayn ONTUMHU3ALAN

11

[TpakTrueckas pabota

HcKycCTBEHHBINM MHTEVIEKT U MAIIMHHOE
oOydeHue

11

W TOroBeIi MpoOEKT

(I)OprI TEKYIIECIro KOHTPOJisd, B€C OTMETKHA

Ne i/t ®opMbI KOHTPOJIS

Bec ormMeTKH

YCTHBIN OTBET

[IpakTuyeckas pabora

KomOunupoBanHnas pabota

Tect

Jloxnan

JlomaliiHee 3agaHue

Koucniext

Pemenue 3amau

[HudpoBoe nomarHee 3agaHue

o B2 B N XY Y20 SN VSR N O3

0 IIpoexkr

N|[—=|—=]—=]=]= |||

(I)OpMLI KOHTPOJIsI, BEC OTMETKHM 1 KPUTCPUHN OLNCHUBAHHUSA ITO (l)OpMaM

KOHTPOJIS
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DopmbI
KOHTPOJIA

Bec
OTMETK
"

OunenuBaH
ne

Kpurepuu oueHuBanus

YCTHEBIN OTBET

«5»

[TomHOCTBIO PAaCKPBLT COAEPIKAHNE
MaTepuaina B 00bEme,

MIPEIyCMOTPEHHOM MPOTPAMMOM; W3O
Marepual IpaMOTHBIM SI3bIKOM B
OIPEICIIEHHOU

JIOTUYECKOH MOCIe10BaTeIbHOCTH, TOYHO
UCTIOJIB3ysl TEPMUHOJIOTHIO U CUMBOJIUKY;
MPaBIJIGHO BBITTOTHUI Tpaduk,
COITYTCTBYIOIIIME OTBETY; TOKa3aJl yMEHHE
WLTIOCTPUPOBATh TEOPETUICCKHUE
HOJIOKEHMSI KOHKPETHBIMU IPUMEPAMH,
IPUMEHATh UX B HOBOM CUTYyalluu

IIPU BBITIOJTHEHUH MTPAKTUUECKOTO 3a/1aHNUS;
IPOIEMOHCTPUPOBAJl YCBOEGHHUE paHee
U3yUYEHHBIX COITyTCTBYIOIINX BOPOCOB,
c(hOpMHUPOBAHHOCTH M YCTOWYHBOCTD
UCTIOB3yEeMBbIX TIPH OTPa0OTKE YMEHUH U
HaBBIKOB; OTBEYaJl CAMOCTOSITENBHO 0€3
HaBOJSIIUX BOIPOCOB YUUTEJS.

«“»

OTBeT y10BIETBOPSET B OCHOBHOM
TpeOOBaHUIM Ha OIICHKY «5», HO IIPU 3TOM
MUMEET OJIMH U3 HEJOCTATKOB: B U3JIOKEHUH
JOMYLIEHbI HEOOJIbIINE TPOOEIbI, HE
MCKa3UBIIINE COIEP)KaHUE OTBETA;
JOMYIIEHBI OINH-/1Ba HE0YETa IIpU
OCBEILLEHUH OCHOBHOTO

coZiepXaHus OTBETA, UCIIPABICHHBIE 10
3aMEUYaHUIO YUHUTENS; JOMYIIEHBI OMHOKa
Wi 6ojiee IBYX HeOYETOB MPH OCBEUICHUH
BTOPOCTEIIEHHBIX BOTIPOCOB WJIH B
BBIKJIQJIKaX, JIETKO UCIPABJICHHBIE O
3aMEYaHUI0 YUUTEJIS.
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DopmbI
KOHTPOJIA

Bec
OTMETK
"

OunenuBaH
ne

Kpurepuu oueHuBanus

«3»

HenonHo win HenocneaoBaTenbHoO
PAaCKpBITO COJEPKaHUE MaTepHraa,

HO MOKa3aHo o0lliee MOHMMaHKe BoIpoca
IPOJIEMOHCTPUPOBAHBI

YMEHHUSI, I0CTATOYHbIE JJIS1 AaIbHENIIEro
YCBOEHHSI IPOTPaMMHOIO MaTeprala;
MMEJIUCh 3aTPYAHEHUS WU JOMYIIECHbI
OIIMOKH B OIPEAEIICHUN TOHATHUH,
UCIOJIb30BAHUH TEPMUHOJIOTHUH, B
rpadukax, cxemax, UCIIpaBICHHbIE MTOCIE
HECKOJIBKUX HABOJAIINUX BOIIPOCOB
YUUTEINS; YYCHUK HE CIIPABUIICS C
MPUMEHEHUEM TEOPUU B HOBOM CUTyalluU
P BBIMIOJIHEHUU TPAKTUYECKOTO 3aJaHus,
HO BBITIOJIHUII 33/I1aHUSI 00S13aTENBHOTO
YPOBHSI CIIO)KHOCTH IO IaHHOM TeME; IPU
U3JI0)KEHUU TEOPETUYECKOTO MaTrepuaia
BBISIBIICHA HEIOCTAaTOYHAS
c(hOopMHPOBAHHOCTH OCHOBHBIX YMEHUH U
HAaBBIKOB.
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DopmbI
KOHTPOJIA

Bec
OTMETK
"

OunenuBaH
ne

Kpurepuu oueHuBanus

«2»

He packpsITo OCHOBHOE COZIEp)KaHHE
y4eOHOTro Marepualia; 00Hapy>KEHO
HE3HAHWE WM HETOHUMaHUE YYCHUKOM
OospIIel nu HanboJiee BAXKHOM YacTH
y4eOHOro Marepuaia; JIOMyIeHbl OUOKH B
ONPEAECIEHUH IOHATHM, IPU
WCITOJIb30BaHNH MaTeMaTHIeCKOM
TEPMHUHOJIOTHH, B TpaduKax, B cxemax,
KOTOpBIE HE MCTIPABIICHBI TIOCIIC
HECKOJIBKUX HABOJSTITUX BOIIPOCOB
YUUTENS; YUCHUK OOHAPYKUJ TIOJTHOE
HE3HAHHUE U HETIOHNMAaHHUe

H3y4aeMoro y4eOHOro Marepurasia uid He
CMOT OTBETHTH HU Ha OJIMH H3
MOCTABJICHHBIX BOIPOCOB 10 N3y9aeMOMY
MaTepuary.

[IpakTnueckas
pabora

«5»

Ydanuiicss CaMOCTOSTEIBHO BBITIOHUI BCE
9TaIlbl PELICHHS 33]1a4 Ha KOMIIbIOTEPE;
paboTa BBITOJIHEHA ITOJTHOCTHIO U TIOTY4YeH
BEPHBIM OTBET WK HHOE Tpebyemoe
Npe/ICTaBICHUE pe3yiIbTara padoThI.

«4»

Pabota BbITIOJIHEHA TTOJIHOCTHIO, HO TIPU
BBITIOJIHEHUU OOHAPYKUIIOCh
HEJ0CTATOYHOE BJIaJICHUE HaBbIKAMU
paboThI ¢ KOMIIBIOTEPOM B paMKax
MOCTABJICHHOW 3a1a4M; TIPABUIHHO
BEITIOJTHEHA OOJIBIIIAas 9acTh paOOTHI (CBBIIIE
85 %), nomy1iieHo He OoJiee TPEX OMIMOOK;
paboTa BHINOJIHEHA MTOJIHOCTHIO, HO
WCII0JIb30BaHbl HAUMEHEE ONTUMAJIbHBIC
MOJIXO/IbI K PEIICHUIO OCTaBICHHON
3a/1a4H.
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DopmbI
KOHTPOJIA

Bec
OTMETK
"

OunenuBaH
ne

Kpurepuu oueHuBanus

«3»

PaGora BbIMOTHEHA HE TTOTHOCTHIO,
JOMYIIEHO 0oJiee TpEX OomubOK, HO
yYaIInuKcs BIaJeeT OCHOBHBIMUA HAaBBIKAMH
paboTHI Ha KOMIIBIOTEPE, TPEOYEMBIMHU IS
penieHus MOCTaBICHHON 3a/1a4H.

2»

Jlony1iieHbl CyIIECTBEHHBIE OLINOKH,
MOKa3aBIllke, YTO yYaIIUNCS HE BIIaJICET
00s13aTeIbHBIMU 3HAHUSIMU, YMEHUSIMU U
HaBbIKAaMU pabOTHI HA KOMIIBIOTEPE WU
3HaYUTENbHAS YacTh paOOThI BHINOIHEHA HE
CaMOCTOSTENIbHO; paboTa moka3aja MoJHOe
OTCYTCTBHE y YUalIerocsi 00s3aTebHbIX
3HAHWI ¥ HABBIKOB MTPAKTUIECKON pabOThI
Ha KOMIIBIOTEPE IO MPOBEPSIEMON TEME.
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Bec OunenuBaH Kpurepuu oueHuBanus
DopmbI
OTMETK ue
KOHTPOJIA
"
KomOunupoBan |2 «5» [ToTHOCTBIO PACKPBLIT COIEPIKAHUE
Has paboTa MaTepuaina B 00bEme,

PEAYCMOTPEHHOM MTPOTPAMMOM; U3TTOKUIT
Marepuas rPaMOTHBIM SI3BIKOM B
OIPEICIIEHHOU

JIOTHYECKOM MOCJICA0BATSIBHOCTH, TOYHO
UCIIOJIb3Ys] TEPMUHOJIOTUIO U CUMBOJIHKY;
MPaBUJIBHO BBIOTHUI TpadUKU, CXEMBI,
COMYTCTBYIOIIME OTBETY; MOKa3aJl YMEHHE
WJUTFOCTPUPOBATH TEOPETHUUECKHE
MOJIO’KEHUS] KOHKPETHBIMU MIPUMEPaMHU,
MIPUMEHATH UX B HOBOM CUTyalluu

IIPY BBIMIOJIHEHUHU MPAKTUYECKOTO 3aaHUs;
MPOJIEMOHCTPUPOBAJT YCBOECHUE paHee
M3YYEHHBIX COIMYTCTBYIOIINX BOMPOCOB,
c(hopMUPOBAHHOCTH U YCTOMYUBOCTD
UCIIOJIB3YEMBIX MPU OTPAOOTKE YMEHHM U
HaBBIKOB, OTBEYaJl CAMOCTOSTEILHO 0€3
HaBOJISAIINX BOIIPOCOB YUUTEIS.
Yyammuiicsi CaMOCTOSATEIBHO BBITTOJIHHUII BCE
ATaIlbl PEIICHUS 3a7a4 Ha KOMIIBIOTEPE;
paboTa BBINOJIHEHA MOTHOCTHIO U TOJy4YeH
BEpHBIN OTBET WJIM UHOE TpedyeMoe
MpeACTaBICHUE Pe3ysibTaTa padoTHhl.
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DopmbI
KOHTPOJIA

Bec
OTMETK
"

OunenuBaH
ne

Kpurepuu oueHuBanus

«4»

OTBeT yIOBIETBOPSET B OCHOBHOM
TpeOOBaHUSIM Ha OIICHKY «5», HO TIPH 3TOM
UMEET OJIUH U3 HEJOCTATKOB: B H3JIOKCHHH
JIOTTYIIIEHBI HEOOBIIINE MTPOOEITI, HE
MCKa3UBIINE COJEP>KaHUE OTBETA;
JIOTYIIIEHBI OIMH-/[BA HEA0UYETA IPU
OCBEIIIEHUH OCHOBHOTO

COJZIEpKaHMsI OTBETA, UCITPABJICHHBIC TTO
3aMEUaHUIO YUUTEIIS, TOMYIIESHBI OITHOKa
wiM 0oJiee IBYX HEAOYETOB MPU OCBEIICHUT
BTOPOCTEIIEHHBIX BOTPOCOB WJIH B
BBIKJIAJIKAX, JIETKO UCITPABJICHHBIC TTO
3aMEUaHUIO0 YUUTEIS.

Pabota BhIMONTHEHA TOTHOCTHIO, HO TIPU
BBITIOJIHEHUU OOHAPYKUJIOCh
HE0CTATOYHOE BJIAJICHUE HAaBBIKAMH
paboThl C KOMIIBIOTEPOM B paMKax
MIOCTaBIICHHOW 3a]1auM; IPABIIILHO
BBITIOJTHEHA OOJIbINAst 9acTh PabOTHI (CBBIIIE
85 %), nomymieHo He 6osiee TPEX OMMOOK;
paboTa BHITIOJTHEHA MTOJIHOCTHIO, HO
WCIIOJI30BaHBI HANMEHEE ONITUMAJTHHBIC
MIOJTXO/IBI K PEIICHUIO TIOCTABICHHON
3a7a4u.
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DopmbI
KOHTPOJIA

Bec
OTMETK
"

OunenuBaH
ne

Kpurepuu oueHuBanus

«3»

HemnoHo niin HEenocIeI0BaTeIbHO
PaCKpBITO COMIEpKAHKUE MaTepuaa,

HO TIOKa3aHO 00IIiee MOHMMaHUe BOTIpoca U
POJIEMOHCTPUPOBAHbI

YMEHHUS, JJOCTATOYHBIC IS JaIbHEHIIIETO
YCBOCHHUS MTPOrPaMMHOTO MaTepuraa,;
UMEJIAChH 3aTPYIHEHUS WIIN JOITYIICHBI
OIIMOKY B ONPEICIICHUH MTOHITHIA,
UCIIOJIb30BAHUH TEPMHUHOJIOTHU B
rpaduKax, B CXeMax, HCIPaBJICHHBIC ITOCIE
HECKOJIBKMX HABOISIIMX BOIIPOCOB
YUUTEISI; YICHUK HE CITPaBHIICS C
NIPUMEHEHUEM TCOPHH B HOBOW CUTYaITUH
IIPH BBITIOJTHCHUH TTPAKTHYECKOTO 3a/1aHus,
HO BBITIOJTHHIT 33JJaHUS 00sI3aTeIILHOTO
YPOBHS CJIIOKHOCTH I10 JTAHHOHM TeMe; IpH
U3JI0KEHUH TEOPETHYECKOTO MaTepraia
BBISIBJICHA HEIOCTATOYHAS
c(OPMHPOBAHHOCTH OCHOBHBIX YMCHUH U
HaBBIKOB.

PaGora BhITIOTHEHA HE TIOTHOCTHIO,
JoMyIIeHo Oosiee TPEX OMmMoOOK, HO
yYaIuics BIaJeeT OCHOBHBIMU HaBbIKAMHU
paboTHI Ha KOMIIbIOTEpPE, TPEOYSMBIMU IS
pelleH sl TOCTaBJICHHOH 3a/1a4u.
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DopmbI
KOHTPOJIA

Bec
OTMETK
"

OunenuBaH
ne

Kpurepuu oueHuBanus

«2»

He packpsITo OCHOBHOE COZIEp)KaHHE
y4eOHOTro Marepualia; 00Hapy>KEHO
HE3HAHWE WM HETOHUMaHUE YYCHUKOM
OospIIel nu HanboJiee BAXKHOM YacTH
y4eOHOro Marepuaia; JIOMyIeHbl OUOKH B
ONPEAECIEHUH IOHATHM, IPU
WCIIOJIb30BAHUH MaTeMaTHIECKOM
TEPMHUHOJIOTHH, B CXeMax WIH rpaukax,
KOTOpBIE HE MCTIPABIICHBI TIOCIIC
HECKOJIBKUX HABOJSTITUX BOIIPOCOB
YUUTEIS; YUCHUK OOHAPYKUJI TIOJTHOE
HE3HAHHE W HETIOHWMaHUe

M3y4aeMoro y4eOHOTo Marepuasa Wi He
CMOT OTBETUThH HU Ha OJNH W3
MOCTABJICHHBIX BOIPOCOB 10 N3y9aeMOMY
MaTtepuay.

JlomyIIeHbI CyIIeCTBEHHBIC ONTHOKH,
MOKa3aBIlKe, YTO YUAIIUNCS HE BIIaJIeeT
00s13aTeIbHBIMU 3HAHUSMH, YMCHHUSIMU U
HaBbIKaMU PabOThI HA KOMIIBIOTEPE WU
3HAYUTENIbHAS YaCcTh PA0OTHI BHIMTOTHEHA HE
CaMOCTOSTENIbHO; paboTa moKa3aja MOJTHOE
OTCYTCTBHE y YUaIIerocs: 00s3aTeIbHbIX
3HAHUM U HaBBIKOB IPAKTUYECKONU PabOThI
Ha KOMIIBIOTEPE IO MTPOBEPSEMON TEME.

Tect

«5»

86—100 % npaBUIbHBIX OTBETOB Ha
BOIIPOCHI

«4»

71-85 % mpaBUIBHBIX OTBETOB HA BOIPOCHI

«3»

51-70 % npaBUIBHBIX OTBETOB HA BOIPOCHI

2»

0—50 % mpaBWJIBHBIX OTBETOB HA BOIIPOCHI

Jlokmang

«5»

OTBeT MOJHBIN U IPaBUIbLHBIN Ha
OCHOBAHWH U3YYEHHBIX TEOPUI; MaTEeprall
W3JIOKEH B ONPEACIEHHON JTOTUYECKOU
MOCJIEIOBATEIIbHOCTH, JINTEPATYPHBIM
SA3BIKOM; OTBET CAMOCTOSITEIIbHBIN.
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DopmbI
KOHTPOJIA

Bec
OTMETK
"

OunenuBaH
ne

Kpurepuu oueHuBanus

«4»

OTBET MOJIHBIN U IPABUJIBHBIN Ha
OCHOBaHHMH U3yYECHHBIX TEOPUI; MaTepra
M3JI0’KEH B ONIPEACIIEHHON JIOTUYECKOU
IIOCJIEIOBATEIILHOCTH, IIPU 3TOM JIOITYILIEHbI
JIBE-TPU HECYIIIECTBEHHBIE OIINOKH,
UCITPABJICHHBIE IO TPEOOBAHUIO YUHUTEIIS.

«3»

OTBeT NMOJHBIM, HO IIPH 3TOM JOITyLIEHA
CYIIIECTBEHHAs OIMK1OKa, WJIH OTBET
HEIIOJIHBIM, HECBS3HBIM.

»

[Ipu oTBeTEe OOHAPYKEHO HEMOHUMAHHE
y4alMMCsi OCHOBHOI'O COAEPKAHUS
y4eOHOTO Marepuasa I JOMYIICHBI
CYIIIECTBEHHbBIE OITMOKH, KOTOPHIE
yYaluiics He MOXKET UCITPABUTh MPU
HaBOJIAIINX BOIPOCAX YUUTEIISI, OTCYTCTBUE
OTBETA.

JlomamHee
3amanue /
uudposoe
JIOMallrHee
3aJlaHue

«5»

Pabora nonHas 1 mpaBUIIbHAS, BOBMOXKHA
HECYIIECTBEHHAS OITHOKA.

«4»

Pabora HenonHas, win qomyuieHo He 6osee
JIBYX HECYIIECTBEHHBIX OIIHOOK.

«3»

Pabota BhInoHEHa HE MEHEE YeM
HAIlOJIOBUHY, JOITYIIEHA OHA
CYIIIECTBEHHAs OIMMOKA U TIPH STOM JIBE-TPHU
HECYILIECTBEHHBIE.

«2»

Pabora BhITIOJIHEHA MEHBIIIE YEM
HAIlOJIOBUHY HUJIM COACPIKHUT HECKOJIBbKO
CYIICCTBCHHBIX OIIII/I6OK; pa60Ta HC
BBIITOJIHCHA.

Koncniexkt

«5»

KoHCneKT nosHbIA U NpaBUIbHBIM,
BO3MOKHA HECYIIECTBEHHAS OIINOKA.

«4y»

KoHcrneKT HenmoHbIN, WU AOMYIIEHO HE
OoJiee IByX HECYIIECTBEHHBIX OIIMOOK.
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DopmbI
KOHTPOJIA

Bec
OTMETK
"

OunenuBaH
ne

Kpurepuu oueHuBanus

«3»

Pabota BeIIIOJIHEHA HE MEHEE UEM
HaIOJIOBUHY, IOMYyIIIEHA O/THA
CYIIIECTBEHHAs OIIMOKA U TIPU 3TOM JIBE-TPHU
HECYIIECTBEHHBIE.

2»

PaGora BbINOIHEHA MEHBIIIE YeM
HAMOJOBUHY WU COAEPIKHUT HECKOIBKO
CYILIECTBEHHBIX OLIMOOK; paboTa He
BBITTOJTHEHA.

Pemmenue 3agau

«5»

B norudeckom paccyXaeHHH U PEIICHUH
HET OIIMOOK, 3a7a4a perieHa
palMOHAIBHBIM CTIOCOOOM.

«4»

B norudeckom paccyxaeHUN U pelieHUH
HET CYLIECTBEHHBIX OLIMOOK, HO 3a/1a4a
peleHa HepalnOHaJIbHBIM CIIOCOOOM, UITH
JOMYIIEHO He Ooree AByX
HECYIIECTBEHHBIX OIINOOK.

«3»

B nornueckom paccyxaeHUN HET
CYIIIECTBEHHBIX OIMMOOK, HO JOMYyIIEeHA
CYIIIECTBEHHAs OIMOKa B MaTEMaTUYECKUX
pacuérax.

»

HmeroTcst cyliecTBEHHbIE OLIMOKY B
JIOTUYECKOM PaCCyKICHUU U PEIICHUY;
OTCYTCTBUE OTBETA HA 3aJ]aHUE.

Hudposoe
JIOMallHee

3alaHue

«5»

[TpaBunbHOE BimonHeHUe 85—100 %
3aJlaHUN.

«“»

[IpaBuiibHOE BhINONHEHHE 65—84 %
3aJIaHUN.

«3»

[IpaBuiibHOE BhINONHEHHE 45—64 %
3a1aHUM.

«2»

[IpaBunbHOe BeioHEHKHE 0—44 % 3am1aHui.
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Bec OunenuBaH Kpurepuu oueHuBanus
DopmbI
OTMETK ue
KOHTPOJIA
"
[Ipoekr 5 «5» Pe3ynbraToM mpoeKTHOM paboThI SIBISIETCS

pabounii npoaykt. Onucanue NpoeKTHON
paboThI MOTHOCTHIO COOTBETCTBYET
CTPYKType npoekra. Bce HeoOxoanmbie
3Tarnbl MPU paboTe HAJl TPOECKTOM
BBITIOJIHEHBI B COOTBETCTBUU C
TpeboBanusmu. [1o pesynpraram paboTh
CEJIaHbl BBIBOJIBI.

«“y»

Pe3ynbsrarom mpoekTHON pabOThI SBISETCS
HE IMTOJIHOCTBIO MPOTECTUPOBAHHBIN
npoaykt. OnrcaHue NpoeKTHON padoThI B
L[EJIOM COOTBETCTBYET CTPYKTYpE MPOEKTA.
Orarbl paboThl HA/I MPOEKTOM BBITTOJTHCHBI
C HEKOTOpbIMU 3amedaHusiMu. [1o
pe3ynbraraMm paOoThl ClieJIaHbl BHIBOJBI.

«3»

PesynpraroM mpoeKTHO# pabOThI SBISETCS
HEroTOBBIN MPOAYKT. OnrcaHue MPOEeKTHON
paboThI BRIMOTHEHO 0€3 COXpaHEHUs
CTPYKTYpBI TpoekTa. HexoTopkie aTarnbl
paboThI HAJT TPOEKTOM HE BBITIOTHEHHI. [1o
pe3yabTaraMm pabOoTHI HE CIETIaHbI BBIBOIBI.

»

[IpencraBnennas paboTa MpencTaBisieT
coboii pedepar, mpoaykrt B pabote
OTCYTCTBYET.
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®OPMA IPOBEJIEHUA 3AHATUI

OnextuBHbIN Kypce «IIpaktnyeckas nunpopmaruka» s 10—11 kmaccos
pacCYMTaH Ha NMPOBEACHUE 3aHATHI 0 OJTHOMY aKaJIEMUYECKOMY 4acy B HEJIETIO.
[IpenycmoTtpena rpymnmoBas (opma 3aHsATUH B Kilacce ¢ yuureneM. OaHako
HaJIM4KUe 00y4aroINX U METOJUYECKUX MaTepUalioB Ha T1aT(opMe MO3BOJISET IPH
HEOOXOAMMOCTH OPTaHU30BaTh U TUCTAHIIMOHHYIO (JOpMY MTPOBEACHUS 3aHATHI.
Temarnueckoe TIAHUPOBAHUE KAXKJIOTO Kjlacca COCTOUT U3 2 Moayiel mo 1-3
pazzena, B KaKJIOM U3 KOTOPBIX OT 5 10 15 3aHsATHi. 3aHATHS NPENyCMaTPUBAIOT
KaK MHAMBUAYAJbHYIO, TAK U TPyNIOBYIO (POPMBI paObOTHI IIKOJIBHUKOB. B
AJICKTUBHOM Kypce HanboJjiee pacipoCcTpaHeHbl cieayroue GopMbl padOTHI:
00CyKJIeHUs, TUCKYCCUH, PELIEHUSI KEHCOB, TPAKTUKYMBI.
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

METOANYECKUE MATEPUAJIBI JIJIAA YUHEHUKA
[TomonynbHBIE AMIAKTHYECKUE MaTepUaibl, IPEICTaBICHHbBIE HA 00pa30BaTEIbHON

mwardopme (B TOM YKCIie pa3gaTouHblil Marepuan u T. 11.).

METONUYECKUE MATEPHUAJIBI JIA YUUTEJLA

I[CMOHCTpaHI/IOHHBIC MaTcpuralibl 110 TCMC 3aHATUA. MGTOZ[H‘ICCKI/IG Marcpuallbl,

MeToauueckoe BUAEO € MOAPOOHBIM pa300pPOM MaTepuaoB, PEKOMEHIYEMbIX IS

HCIIOJB30BaHUA HA 3aHATHH.

JINTEPATYPA JIUTS YUUTEJIA

l.

®I'OC Cpennee obmee obpazopanue. [Ipukaz Munobpuayku Poccum ot
17.05.2012 N 413 (pen. Ot 11.12.2020) [Onexrponnsii pecypc]. URL::
https://fgos.ru/fgos/fgos-soo/ (mara oopamenus: 20.04.2024).

OdenepanbHasi ~ pabodas  mporpamMmMa MO y4eOHOMY — TIPEAMETY
«Mudpopmaruka». ba3zoBblii ypoBeHb [DnektpoHHbI pecypc]. URL:
https://edsoo.ru/rabochie-programmy/ (nara oOparmenus: 20.04.2024).

. @enepanbHast ~ pabouas  mporpaMma O  y4eOHOMY  MpEeAMETY

«udpopmarukay. YrmyOonEHHBIM ypoBeHb [DnekTpoHHbI pecypc]. URL::
https://edsoo.ru/rabochie-programmy/ (nara oopamenus: 20.04.2024).
ITonsxoB, Epemun. HWnadopmarmka. 10 xmacc. YueOHuk. ba3oBelii u
yr1yOneHHbI ypoBHH. B 2-x yacTsax. ®I'OC. — [Ipocemienue, 2023.
[TonsikoB, Epemun. Wudopmaruka. 11 knacc. YueOHuk. ba3oBwiii u
yr1yOnéHHblil ypoBHH. B 2-x yactsax. — [Ipocseienue, 2022.

Kamuaun U.A., Cambinkuna H.H. Uudopmaruka. 11 kimacc. YrmyOnéHHBIM
ypoBeHb. Yuebnuk. YMK «Uudopmaruka. (10-11)». ®I'OC. — bunom.
Jlaboparopust 3nanuit, 2019.

bocora JI.JI., bocoBa A.IO. Uudopmaruka. 10 kmacc. YueOHuk. ba3oBsrii
ypoBeHb. YMK Bbocosoii. — bunowm. Jlaboparopus 3nanuii, 2019.

Bbocora JI.JI., bocora A.FO. Undopmaruka. 11 knacc. YueOnuk. bazoBbiii
yposenb. YMK bocoBoil. — bunom. Jlaboparopus 3nanuid, 2021.
Meronuueckoe mnocobue «PuHaHCOBas TPAMOTHOCTh B IIKOJBHOM Kypce
uHdopmarukm» 10—11 kmaccel ocHOBHO# 1IKOJIBI. — MockBa, 2018.

10. IMomsxoB K.FO. HccnemoBanue HenpepbIBHBIX M IUGPPOBBIX CHUCTEM

ynpasienus B cpene Scilab. CITGIMTY. — CI16.: 2020.— 274 c.

11. Scilab: Pemenue mmkenepHbix u Maremarnueckux 3anad / E. P. Anekcees,

O. B. YecnokoBa, E. A. Pymuenxo. # M. : ALT Linux ; BMMHOM.
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JlaGoparopus 3uanuii, 2008. # 260 c. : ui. ; 8 c. uB. Bkieiku.# (bubauoreka
ALT Linux).

12. Kouomenvko JI.A., PactockyeB B.B., KyctukoBa M.A., banapp C.A.,
brikoBckass E.A., MawpoBa A.C. Maremaruueckoe MOJAEIUPOBAHHUE B
texHochepHoii 6ezonacaoctu. — CII6: YuuBepcurer UTMO, 2018. — 65
C.

13. Kanna AnekceeBnuu Kan. Heitponnsiii cetu. OBomornus. — SelfPub; 2018.

14. CanaxoBa, A.A. OOyueHHE OCHOBaM MCKYCCTBEHHOTO HHTEIJIEKTa M
aHaiu3a JaHHBIX B Kypce HH(POPMATUKA HAa YPOBHE CpPEIHEro OOIIero
oOpazoBanus: monorpadus / H. H. Campimkuna, A. A. CanaxoBa. —
Mocksa: MIIT'Y, 2022. — 228 c.: n.

15. CnpaBka LibreOffice [ DneKTpOHHBIN pecypc]. URL::

file:///usr/share/libreoffice/help/ru/text/shared/05/new_help.html?System=U

NIX&DbPAR=WRITER&HID=.uno:HelpIndex#bm 1d3806162 (mara

oOpamenus: 20.04.2024)

HUDPOBBIE OFPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI MHTEPHETA
Oo6pazoBarenpHas mwiardopma.

YYEBHOE OBOPYIOBAHUE

KomnbroTep (cTarimoHapHbIi KOMITBIOTEP, HOYTOYK, TIJIAHIIET).
KomnbroTepHbIE MBILIH.
KnaBuarypsl.

YYEBHOE OBOPYJIOBAHUE JJIA ITPOBEJAEHIMA

JIABOPATOPHBIX PABOT, ITPAKTUYECKNX PABOT U IEMOHCTPAIIN
MynbTUMEIUNHBII  MPOEKTOP C JKpaHOM (MHTEPaKTUBHOM JOCKOM) WIH
WHTEPAKTUBHASI IAHEb.
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