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MNOACHUTEJIBHASA 3AIINCKA

[lpumepnass pabouass mporpamma »3JeKTUBHOrO Kypca «lIpakTuueckas
uHbOpMaTUKa» COCTaBJICHa Ha OCHOBE TpeboBaHWN K pe3yJbTaTaM OCBOCHHUS
OCHOBHOIl 00pa30BaTEeJIbHOM MpOrpaMMbl CpeAHEro obuero oOpa3oBaHus,
npezcTaBieHHbIX B deepalbHOM rOCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE
cpenHero obmero oOpaszoBanusi, denepanbHOoll 00pa30BaTENbHON MPOTrPaMMBbI
cpelnHero ooiero oopazoBanus, a Takxke [ [pumMepHol mporpaMMbl BOCITUTAHUS.

[Iporpamma kypca pazpaboTana Takum 00pa3oM, 4TOOBI HAPSIY C Pa3BUTHEM
TEXHOJOTHUECKUX HaBbIKOB B obsactu MKT mpoucxomanino pa3BUTHE KpeaTUBHBIX
CIIOCOOHOCTEH 00yYaroImuxcs. Taxoii HOJXO0J COOTBETCTBYET
STEAM-06pa3oBaHuIo U CIIOCOOCTBYET pa3BUTHIO GYHKIIMOHATIHLHONW TPAMOTHOCTH.

Hean u 3agaum 3;1eKTUBHOTO Kypca «IIpakTnyeckasi uHgpopMaTukay

[Ipumepnas pabouas mnporpamma »3JeKTUBHOro Kypca «lIpaktuueckas
MH(OpPMATHKa» COACPKUT OOIIYI0 XapaKTEPUCTUKY, LEIH U 3aJadyd HU3y4YEHUs,
IPEIMETHBIE PE3YJIbTATHI IS KAKI0T0 U3 MOAYJIEH.

OCHOBHOIl ~ LIENIbIO  BJIEKTHUBHOIO  Kypca  siBlsieTcd  (hopMupOBaHHE
(YHKIIMOHAJIBHO IPaMOTHOM JIMYHOCTH 00Y4YarOIIKXCsl, TOTOBHOCTH U CITIOCOOHOCTH
UCIIOJIb30BaTh MOCTOSTHHO NMPUOOpETaeMble B TEUEHUE KU3HU 3HAHUS, YMEHUS U
HABBIKU JIJISl PEIICHHUS] MaKCUMAJIbHO IIMPOKOIO JIMAara30Ha >KU3HEHHBIX 3a/1ay C
UCIIOJIb30BaHUEM IIUPPOBOI cpeibl U MPOrpaMMHUPOBAHHUSL.

[Iporpamma «IIpakTuueckas nHPOpMATHUKA» pACHTUPSIET U IOTOJIHAET Pa3aeIibl
unpopmatuku «l{udpoBas rpaMOTHOCTEY, «ANTOPUTMBI U MIPOTPAMMHUPOBAHUEY,
«MHpOopMalIMOHHBIE TEXHOJOTUM» CpeaHero oomiero obpazoBanus mns 10-11
KJIACCOB M HalleJIeHa Ha:

* pa3BUTHEe IMPEJCTABICHUI O BO3MOXHOCTSX S3bIKa NPOTPaMMHPOBAHMUS,
MH(POPMAIIMOHHBIX  TEXHOJIOTUI; 00pa3HOTro, aJIrOPUTMUYECKOTO U
CUCTEMHOTO MBIIUIEHUSI; TBOPYECKOTO TMOAXOJAa K PEIICHHUIO 3ajady;
MMOHMMAaHUE METOJ0B O0OpaOOTKH OOJBIIMX MAaCCHUBOB JIAHHBIX, KIIFOUEBBIX
BOIIPOCOB M OCHOBHBIX COCTABJISIOLIMX JJIEMEHTOB HM3y4aeMoil o00jacTu;
yMEHHUE peIlaTh THUIIOBbIE TMPAKTHUYECKUE 3aadyd, XapakTepHbIC s
HCIIOJIb30BAaHUSI METO/IOB U MHCTPYMEHTapHsi 00pabOTKU JaHHBIX; OCO3HAHUE
TOTO, YTO METOAbl 00paOOTKM WHGPOPMAIUM WMEIOT CBOU OTPAHUUYCHUS H
TpeOyIOT OMNpeAeNEHHBIX MOIXOJOB MPU HUX NPUMEHEHUH I KaKIou
KOHKPETHON CUTyalliu; MOHUMaHUE PaMOK U3y4yaeMoi MpeaAMETHOM 001acTy,
OTPAaHUYECHHOCTH METOJOB M MHCTPYMEHTOB, TUIHYHBIX CBSI3€U C APYruMu
00JacTsIMU 3HAHUS.

* BOCHHTAaHMe WUHTEpecak  mpodeccusiM  OTpaciu UHOOPMAIMOHHBIX
TEXHOJIOTUW, TPOrPaMMHUPOBAHUIO M AHAJIU3y JIAHHBIX, CTPEMJICHUIO
UCIIOJIb30BaTh TIOJYYEHHbIE HAaBBIKM JJIS CO3JaHMSI WHAMBUIYaJTbHBIX
00pa3oBaTeNbHbIX MTPOEKTOB, IPUMEHUMBIX B JIPYTUX MPEIMETHBIX 00JacTIX
U B pEAIIbHOM KU3HU;
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* (¢opmupoBaHue HABBIKOB AHAIUTUYECKOM, HCCIEHOBATEIBLCKOW U
MIPOEKTHOM JEATETLHOCTH, CAMOCTOSTEIIbHOTO BBISIBIIEHHUS TIPOOJIEMBI, TTOMCKA
pelIeHus PU OrPAHUYEHHBIX PECypcax, UCMOIb30BaHUS PA3IMUHBIX METO/IOB
00paboTKM OOJNBIIMX MAaCCHUBOB JAaHHBIX, COCTABJICHHUS aITrOpPUTMa JIsl
pealM3aluy MpoeKTa, coopa W MpeaoOpadOTKH NaHHBIX, TECTUPOBAHUA H
OTJ@XUBAHMUS TPOrpaMM B HMHTEPAKTUBHON cpene paspabotku Jupyter
Notebook, npeacraBnenns u BU3yaau3aliy MOJyYSHHOTO Pe3yIIbTaTa.

JUIsi NOCTH)KEHHs IUIAaHUPYEMOIO pe3yJibTaTa, Ha KOTOPBIA HAalpaBIIEHO
oOy4eHHeE MO KypcCy, HY>KHO PEIIUTh CISAYIOIMNE 3aaUM:

* chopmupoBaTh TpeAcTaBiIeHNE 00 OTpaciu WHPOPMAIMOHHBIX TEXHOJIOTHIMA
KaK CTPAaTErHYECKH BaXKHOTO HAIMPABJICHUS HAYKU U MIPAKTUKH;

* co3/aTh YCJIOBHS TpeanpodecCHoOHATBHOTO 00pa3oBaHus, (POPMUPYIOIIETO
OCO3HaHHBIN BEIOOD Mpodeccuu;

* 0TpaboTaTh HABBIKU MPOrPAMMHUPOBAHUSI, TTOJIYUYEHHBIE B IPEAMETHOM KypCe
«udpopmatukay, Ha TMPAKTUUECKUX 3a/Jadax B Pa3IMYHBIX cdepax
YeJIOBEUECKOMN JESATEIbHOCTH, OOIIEHUS U COIIMAIbHBIX OTHOIICHHUIA;

* Ppa3BUTH y CTAPILIECKIACCHUKOB KOMMYHUKATUBHbBIC HABBIKH, YMEHHE CITYIIATh,
paboTtath B KOMaHJe, CTaBUTh U JOCTUTaTh I1IE€JIM, AHAIUTUYECKOE W
KPUTHYECKOE MBIIICHUE;

* oTpaboTaTh HaBbIKK PabOTHI B HMH(POPMAIMOHHON cpelie M NPUMEHEHHE
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHM  JJIi  pEIIeHUus
NPUKJIAJAHBIX 33]]a4 B Pa3JIMYHBIX c(hepax yeIOBEUECKOM NeATeIbHOCTH;

* cmocoOCTBOBaTh Pa3BUTHIO (PYHKIIMOHAIILHOM TPAaMOTHOCTH Ha OCHOBE
penieHus 3a1a4 U3 NOBCEAHEBHOM kU3HU, TpeOyromux Biaagenus UKT;

* MPUBUTH HABBIKU HWHGOPMAIMOHHOTO MOJEIMPOBAHUS Ha TpPUMEpPE
pelnaemMsbIx 3aj1ay;

* BOCIHTATh UHTEpEC K nporpammupoBannto U UKT;

* BOCHHUTAaTh YMEHHE CAaMOOOYYaThCS;

* copMupoBaTh HCCIEIOBATEIBCKUN MOAXOA K PELICHHIO MOCTABJICHHON
3a/1auy;

* pa3BUTh MHTEIUIEKTyaJbHbIE, TBOPUYECKUE U IMO3HABATENIbHBIE CIIOCOOHOCTH
oOydJarommxcs;

* CcO3JaTh YCIOBUS Ui peav3allid KOMMYHHUKAlUA MPU KOJUIEKTHBHOM
MPOEKTUPOBAHUM B KOMAH/I€ CBEPCTHUKOB.

B cootBercTBUM ¢ TpeOOBaHMAMH BPEMEHU TPU pPEATU3AIU MPOTPAMMBI
IUIAHUPYETCS  WCMOJIB30BAHWE  PA3NHYHBIX  (OPM, CpPEICTB HW  METOJOB
o0pa30oBaTeIbHON NESITENIbHOCTH. B 4acTHOCTH, TUIAaHUPYETCs] MCIOJIb30BAaHUE HE
TOJIBKO WHAMBUAYAJIBHOM, HO TAKXKE TPYIIOBON PabOThI, B T. 4. paOOTHI B MaJbIX
rpynmnax. Mcnons3oBaHWE  CaTOB  JUCTAHIIMOHHOM  TMOJATOTOBKUA  OyJeT
CIIOCOOCTBOBATh JIYYIIEMY YCBOCHHMIO MaTepuaja B CBSI3M C JOCTYHHOCTHIO
MaTepHaloB HE TOJbKO HEMOCPEICTBEHHO Ha 3aHATHUSAX, HO TAKXKe U B JOMAIIHUX
YCIOBUSIX Uil 0OECleueHUs BO3MOXKHOCTH peaju3aldd WHIWBUYAIbHBIX
ocoOeHHOocTe Jnereil. Mcmonb3oBaHWe PEUTHHTOBOM CHUCTEMbl OIICHHUBAHUS
TPAJUIIMOHHO CIOCOOCTBYET O0Jiee TITyOOKON MOTUBAIIMU K YUSHUIO. BUJIbI 3aHATHIA
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Mo TporpamMMe MPeayCMAaTPUBAIOT JICKIMH, MPAKTUYECKUE 3aHITHS HAa OHJIAWH
matdopme, 1abopaTopHbie pabOTHI C UCTIOJIL30BAaHUEM OHJIAWH-CPEN pa3padOTKH,
UTOTOBbIC MHAUBUAYAJIbHBIC MPOSKTHBIE pa0OTHI IO pasjaesiaM Kypca.

[Tpumepnas pabGodas mporpamMma Ja€T TPEACTABICHHUE O IEJAX, OOIIeiH
CTpateruu OOY4YCHHs, BOCIHTAHHMS W Pa3BUTHSA OOYYAOIIMXCS CPEACTBAMU
AEKTUBHOTO Kypca «IIpakTtnueckas mHbOpMATHKaY»; yCTAaHABIMBACT 00s13aTEILHOE

IPEAMETHOC coJiep KaHue, peaycCMaTpUBaCT €ero
CTPYKTYPHPOBAHHKE I10 pa3jeiiaM ¥ TeMaM MOJIYJIS, ONIPEACIIICT pacipeIeiicHUe ero
10 KJ1accaMm (TojaM u3ydeHusl ); 1a€T MpUMEpPHOE pacipeielieHue Y4eOHbIX YacoB 110
TEMaTHYSCKHM  pa3feiiaM  MOAYJISA W pPEKOMEHAyeMyr  (IPUMEPHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HM3YYCHHS C  y4€TOM  MEXKIPEAMETHBIX U
BHYTPHIIPEIMETHBIX ~ CBSI3¢H, JIOTHKM  y4eOHOro  IIpolecca, BO3PAaCTHBIX
0COOCHHOCTEH 00yJarOIIuXCsl.

[Ipumepnas pabouas mporpamMma »dJeKTUBHOTO Kypca «lIpakTuueckas
nH()OpPMATHKa» OMpPEIeIsIeT KOJIMYSCTBCHHBIE M KAaYECTBEHHBIC XapaKTCPUCTUKH
y4eOHOTO MaTepHuaa sl KaKA0ro rojia n3y4eHusl.

O01mas xapakTepuCcTHKA 3JIeKTUBHOI0 Kypca

«IIpakTuyeckass HHPOPMATHKA»

[Iporpamma Kypca COOTBETCTBYET HAINpaBICHUSIM pPAa3BUTHUS OTpacCiu
MH(OPMAITMOHHBIX TEXHOJIOTHM, OTpakEHHBIX B Pacniopsixkenuu [IpaButenscTa PO
ot 1 Hos1Opst 2013 1. Ne 2026-p «Ctparerus pa3BUTHs OTPaCIIH
nH(popMamoHHBIX TexHOJIOTHI B Poccuiickoit @eneparuu Ha 2014-2020 roasl 1 Ha
nepcriektuBy 10 2025 roma». B JgokymeHTe CKa3aHO, 4YTO «KOHKYPEHTHBIM
perumMyIecTBoM Poccuu B yka3aHHOM CErMEHTE CTaHEeT pa3padoTKa MPOrPaMMHOTO
o0OecrieueHusl BBICOKOM CIIOXKHOCTH, TJI€ MOKET HCIOJIb30BaThCS WHKEHEPHBIN U
ANTOPUTMHAYECKUIN MTOTEHIHUAJI POCCUMCKUX CIENUAIUCTOB. JlanbpHeliee pa3BUTHE
OOJIBIIMHCTBA CETMEHTOB OTpaciu TpeOyeT pemieHuss mnpoOJieMbl HEXBAaTKU
KBaJTU(UIIMPOBAHHBIX KaJpOB», IMOATOMY IMOJATOTOBKAa OYyAyIIUX KaJIpoB IS
oTpaciu UHGOPMAIMOHHBIX TEXHOJIOTHMH YK€ Ha 3Tafne cpeaHero oOpa3oBaHUs
SBJISIETCS aKTyaJIbHOW M BOCTPEOOBaHHOIA.

[Iporpamma Kypca ommpaercs TakkKe Ha Pe3ysbTaThl (yHIaMEHTAIBHOTO
UCCJIeIOBaHMSI IEPCIIEKTUBHBIX OTpacieil u mpodeccuil Ha OimKanime mATHAAIATh
— naBajanath jer «dopcallT KOMMOETEHIMI», HAIIEAIUX OTpakeHHE B «ATiace
HOBBIX npodeccuii». B ucciaenoBannu npuaumanu yuactue 6oiee 4000 poccuiickux
Y MEXIYyHApOJHBIX 3KCIEPTOB, UCCIEAOBAHUE OXBATUIIO 25 CEKTOPOB POCCUMCKOMN
skoHOMUKHU. [lo WTOram wWcciemoBaHus TOSBUJICS CaMbIi MacIITaOHBI B MHpE
nepedeHs «npodeccuit Oyayiiero» — oxkosio 190 npodeccuii, KOTOpbIE C BHICOKOM
BEPOSTHOCTHIO CTaHYT BOCTPEOOBAHHBIMU WJIM BO3HUKHYT B OJlKaiiiiee
necatwietne. B «Atnace HOBbIX mpodeccuil» K BOCTpeOOBaHHBIM B OJIMKaiIIEM
OyaylieM HaBbIKAM OTHECEHbl TaKME KaK CHUCTEMHOE MBIIIJIEHUE, yIpaBJeHUE
MIPOEKTaMH, MPOrPaAaMMHUPOBAHKE, UCKYCCTBEHHBIN MHTEIIICKT.

[Iporpamma Kypca COOTBETCTBYET COBPEMEHHBIM JOCTHKEHUSIM B cdepe
HAayKH O JaHHBIX, MAalIMHHOM OO0ydeHHH. PaccMmaTtpuBaeMble B Kypce€ METOJIbI
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00pabOTKHU JaHHBIX IIUPOKO MPUMEHSIOTCS B PA3NUYHBIX 00JacCTsIX, I/1e TpedyeTcs
aHanu3 U o0paboTka Oo0dbpIKUX 00beMOB HH(popMmammu. OHH HCHONB3YIOTCS B
Ou3Hece [JIsl aHalu3a pBIHKA, MPOTHO3UPOBAHUS COpoca U ONTUMHU3ALUU
OpoM3BOACTBAa. B Hayke OHM TIOMOTAalOT MCCIEAOBATEISIM aHATU3UPOBATH
IKCIIEPUMEHTAIbHBIC TaHHbIE W HaXOAWTh HOBBIE 3aKOHOMEpPHOCTU. B memuiune
OHU UCHOJB3YIOTCS JJIsi AMATHOCTUKH U MTPOTHO3UPOBAHUS 3a00ICBaHUIA.

MeTtoael 0OpaOOTKM JAHHBIX SBIIAIOTCS COBPEMEHHBIM HHCTPYMEHTOM ISt
aHaJlM3a U MHTEpIpeTaluu JaHHbIX. Mcnonap3oBaHue MeToa0B 00pabOTKH JaHHBIX
no3BoJiseT 3¢pdeKTUBHO oO0padaThiBaTh M AaHAIM3UPOBATH OOJBIIHE OOBEMBI
uH(pOpMaIlMK, YTO TIOMOTAeT BBIABUTh 3aKOHOMEPHOCTH W TPEHMBI, a TaKXKe
aBTOMATHU3MPOBAaTh Pa3jIMUYHbIE IMPOLECCHl, TAKUE KaK COPTUPOBKA, (PUIbTpaLus,
arperauus u T. 1.

B yueOHOM m1aHe mIKoJibl 37€KTUBHBIN Kypce «IIpakTrueckast nHpopmaTuka»
SBIISIETCS. YACThIO TMpeAMEeTHOM obnactu «Marematuka u WHdopmatukay wu
COJIEPKATENbHO CBSI3aH C IpeaMeTHbIM KypcoMm «MHpopmaTtukay s crapiiei
mkoJiel. Kype mpenmonaraeT JOMOTHEHHWE COJEPKaHUs IMIKOJBHOTO OOpa30BaHMS
HAa0OPOM KOMITOHEHTOB (DYHKIIMOHATFHOW IPAMOTHOCTH M OCBOEHHUE CIIOCO00B MX
UHTETpaIiu MIOCPEICTBOM pPOrpaMMHUPOBAHUS u paboThI C
MH(POKOMMYHUKAIIMOHHBIMU TEXHOJIOTUSMHU.

ConmepxaHue Kypca CTPOUTCS Ha TpEX KOMIIOHEHTAaX (PyHKIIMOHAJIBHOM
IPaMOTHOCTH (MaTeMaTu4eckasi TpaMOTHOCTh, €CTECTBEHHOHAY4YHasi TPaMOTHOCTb,
KpeaTuBHOe MblnuieHne) u GopmupoBanuun NKT-koMneTeHTHOCTH yyamuxcs c
PUMEHEHUEM HABBIKOB JIOTUKH U TPOrPAMMHUPOBAHMS U SABJISIETCS] IPEEMCTBEHHBIM
COAECPKAHUID KYpCOB  BHEYPOUHOM  JeATENbHOCTH «OCHOBBI JIOTUKH W
ANrOPUTMHUKN», «OCHOBBI MPOrpaMMUPOBaHUs», « OCHOBBI POrPaMMHUPOBAHUS Ha
Python». B kypce OyayT paccMOTpeHBI TpPUMEpPhI MPOTPAMMHBIX pEIICHUN
MPaKTUYECKUX 3a/lady OOpabOTKH JAHHBIX, KOTOPBIE BCTPEYAIOTCA B Pa3IMYHBIX
chepax JIEATETbHOCTH M SBISIOTCS aKTyaJbHbIMUA [JISl CTapIIEKIACCHUKOB B
nporiecce 00yueHus mpu BbiOope odoro npoduis odydenus. Ocoboe BHUMaHKE
OyZAeT yAeaeHO TakKuM OBICTPO pa3BUBAIOIIMMCS OOJIACTSM, KaK aHaIU3 JaHHBIX U
MalIMHHOE OO0y4yeHHe. Ydaluecs MO3HAKOMSITCS C OCHOBAMU HCKYCCTBEHHOIO
WHTEJUICKTa U 00yuyeHHeM HEUPOHHBIX CETEH.

MecTto 3/1ekTUBHOTO Kypca «I[IpakTnueckass HHGOPMATHKA» B Y4eOHOM
IUIaHe

[Iporpamma Kypca paccuutaHa Ha  yuyeHukoB 10-11  kmaccos
0011e00pa3oBaTEeIbHBIX IIKOJI, MPOSIBISIONIUX WHTEPEC K MPOrPaMMHPOBAHUIO U
aHaJIu3y JaHHbIX.

OO01iee KOJUYECTBO Y4YEOHBIX YACOB, 3aIUTAHWPOBAHHBIX HA BECh MEPHUO]
oOy4eHwHs, HEOOXOAMMBIX /IS OCBOCHHS MMPOTPAMMBI, cOCTaBisieT 68 vacos, mo 34
yaca B 10 u 11 kitaccax cOOTBETCTBEHHO.

Cpox 0CBOCHHS POrpaMMbl, HEOOXOIUMBIN IS 00ECTICYSHHST BO3MOKHOCTH
JOCTHXKCHUS TUIAHUPYEMBIX PE3YJbTATOB, 3asBJICHHBIX B MPOrpaMMeE, COCTaBJISET
JIBa Y4EOHBIX TOJla TpPU PEKUME 3aHATUM 10 OJHOMY pa3y B HEACHI0 H
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POJOJKUTEIbHOCTH 3aHATUM, paBHOU 45 MUHYTaM.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA 3JIEKTUBHOTI'O KYPCA
JTPAKTHYECKASA TH®POPMATHUKA»

JINYHOCTHBIE pPe3yJabTAaTbl OCBOCHHUS 3JICKTUBHOI'O KypcCa

B pesynbTaTe uzydeHus anekTuBHOro kypca «lIpakruueckas nHbopmaTrkay
i 10-11  kimaccoB 'y oOydaromierocss OyayT chOpMUPOBaHBI JIMYHOCTHBIE
pEe3yAbTaThI CAEAYIONIUX OCHOBHBIX HAMPABJICHUN BOCIIUTATEIILHOU JIESITEIHHOCTH.

I'pasxcoanckoe éocnumanue:
* coOyrofeHre HOPM UH(POPMAIIMOHHOM 0€30MaCHOCTH;
* COOJIIOJIEHHE aBTOPCKOTO MPaBa;

* TOTOBHOCTh MPOTHUBOCTOATH WJICOJOTHUM SKCTPEMHU3MA, HAI[MOHAIU3MA,
JUCKPUMUHAIIMM ~ TI0O  COIIMAJIbHBIM, HAIIMOHAJbHBIM  MpPHU3HAKaM B
BUPTYaJIbHOM MIPOCTPAHCTBE.

HampuomuquKoe eocnumaHnue.

* I[ICHHOCTHOE OTHOIICHUE K JOCTIXCHHSAM Poccuu B Hayke, TEXHOJIOTHSX,
MOHMMaHUE 3HAYCHUS OTCYCCTBEHHBIX TEXHOJOTUYCCKHUX PEHICHUHN B KU3HU
1udpoBoro oOIeCTBA;

* c(hopMHPOBAHHOCTh MPEANOUYTUTEIBLHOTO OTHOILICHUSI K MPOTPAMMHOMY
oOecrieueHuto, BKIIOUYEHHOMY B Peectp poccuiickoro mporpaMMHOIO
oOecrieueHusl.

ﬂyxoeHo-Hpaecmeeﬂﬂoe eocnumarnue.

* c(opMHPOBAHHOCT, HPABCTBEHHOT'O CO3HAHMS, JITHYECKOTO IIOBEJICHHS,
BKJIFOYasl TTIOBEJCHUE B c€TU VIHTEpHET;

* CHOCOOHOCTh K OIIEHKE CHUTyalluh W TPUHSITHIO OCO3HAHHBIX PEIICHU,
OPUEHTUPOBAHHBIX HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH.

Jdcmemuueckoe socnumanue:

* O3CTETUYECKOE OTHOIIECHUE K IU(PPOBOMY MUPY, BKIIIOUASI ICTETUKY HAYYHOTO
Y TEXHOJIOTUYECKOT0 TBOPUYECTBA;

* cocoOHOCTH BOCIIPUHUMATL PAa3JIMYHBIC BU/IbI I_II/I(inOBOFO TBOPUYCCTBA, B TOM
YUCJIC CO3JaHHBIC C MTOMOIIBIO HCKYCCTBCHHOT'O MHTCIIJICKTA.

Dusuueckoe socnumaHue:

* chOpMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO,
BKJIIOUas 3JJ0pOBbECOEPEIKEHHUE TIPU padOTE C KOMITBIOTEPHON TEXHUKOM.

Ipyoosoe éocnumanue:

* TOTOBHOCTb K aKTUBHOU ACATCIIBHOCTU TEXHOJOTMYECKOU HaIIpaBJICHHOCTH,
CITOCOOHOCTh HMHUIIMUPOBATD, INIAHUPOBATL U CAMOCTOATCIBHO BBIIIOJIIHATD
ACATCIIBHOCTD, CBA3AHHYIO C I/IH(l)OpMaI_II/IOHHBIMI/I TCXHOJIOTHUAMMU,
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* uHTEepec K cdepaM MNpodeccCHOHANBbHON JEATEIBHOCTH, CBS3aHHBIM C
IPOrpaMMHUPOBAHUEM, HAYKOM O TaHHBIX, MAIIIMHHBIM O0YYEHHEM U IPYTUMHU
HaIpPaBJICHUSIMU OTPAcIy HHPOPMAITMOHHBIX TEXHOJIOTHIA;

* [IOHMMaHUE pPa3HOOOpa3usi HampaBlICeHUW B OTpaciu HHGOPMAIUOHHBIX
TEXHOJIOTUA ¥ YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaymiei
npodeccun u peaau3anui COOCTBEHHBIX KU3HCHHBIX IIAHOB;

* TOTOBHOCTh H CIIOCOOHOCTh K O6pa3OBaHI/IIO 151 CaMOO6pa3OBaHI/IIO Ha
IMPOTAKCHHUHA BCEH JKU3HU.

Oxonocuyeckoe socnumatue:

* OCO3HAHHE IJI00AIBHOTO XapaKTepa JKOJIOIMUYECKHX IMPOoOJIEM M IyTeH HX
pelieHuss, B TOM 4YHCJIE C Y4YETOM BO3MOXKHOCTEH MH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH.

HeHHOCWIb HAYYHO2O0 NO3HAHUA.

* chOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS  HMH(POPMAIMOHHBIX  TEXHOJIOTHM, IUPOBU3ALUU
COBPEMEHHOT0 OOIIECTBa, 3a CYET MOHMMAHHUS PO HHPOPMAIMOHHBIX
pecypcoB, HHOOPMAITMOHHBIX MPOIECCOB U MHGOPMAIIMOHHBIX TEXHOJIOTHIA;

® OCO3HaHHE ILICHHOCTH H&y‘—lHOﬁ ACATCIIPHOCTH, TI'OTOBHOCTH K BCICHHIO
HpOCKTHOI;'I u I/ICCHGIIOBaTeJIBCI(Oﬁ ACATCIbHOCTH HHANBUAYAJIbHO U B I'PYIIIIC.

B mponecce TOCTMKEHHUS IMYHOCTHBIX PE3YJIbTATOB OCBOCHUS DJIEKTUBHOTO
kypca «lIpaktuueckas wuHpopmaruka» miga 10-11 kmaccoB y oOydarommxcs
COBEPLIEHCTBYETCS AMOLMOHAJIbHBIN WHTEJJIEKT, MIPEANOIAraro i
c(hOpMHUPOBAHHOCTb:

* yMEHHUS MPUHUMATH OTBETCTBEHHOCTHh 332 CBOE MOBEICHUE, ObITh OTKPHITHIM
HOBOMY;

* BHYTPEHHEH MOTHUBAIIUM, BKIIOYAIONIECH CTPEMIICHUE K JOCTHXKEHUIO LIEIU U
yCIIeXy, WHUIUATUBHOCTh, YMEHHUE JIEMCTBOBATh, OTTAIKHUBASACH OT CBOMX
BO3MOKHOCTEH;

*  COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOLICHUS
C APYTUMHU JIFOJIbMH.

MeTanpeleeTHue Pe3yabTaThbl

B pesynbTaTe uzydenus snekTuBHOTo Kypca «lIpaktnueckas nHbopMaTHKay
st 10-11 xmaccoB y oOydaromierocss OynyT chopMUPOBaHBI MeETampeIMETHBIC
pPE3yNbTaThl, OTPAXKEHHBIE B YHUBEPCAIBHBIX YUCOHBIX JCUCTBUSX, a UMEHHO —
MO3HABATE/IbHBIE  YHUBEpPCAJIbHBIC ydYeOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCaAIbHBIC YyYEeOHBIC JCUCTBHS, PETYISTHBHBIC YHHBEPCAIBbHBIC YyUCOHBIC
JEHCTBUS, COBMECTHAS JIEATECILHOCTD.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

baszoevie nocuueckue oeticmeus:
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BCECTOPOHHE  paccMaTpuBaTh  CaMOCTOSITENIBHO  CHOPMYIMPOBAHHYIO
npobiiemy;

BBEIOMPATH OCHOBAHUS ISl CPABHEHMSI, KITACCH(UKAIIMKA U 0000IICHUS;

OoIIpCACIIATL ICIN ACATCIIBHOCTH, (I)OpMy.TII/IPOBaTI) 3aJaun HJjis1 JOCTHXKCHUA
ueneﬁ, BBIACIIATE KPUTCPUHU OLCHUBAHUA ITOJIYUYCHHBIX PC3YJIbTATOB,

BBIABJIATH 3dKOHOMCPHOCTH U IIPOTUBOPCUUS B OonpIMX 00BEMAX JaHHBIX,
p33pa6aTBIBaTB IIaH PCIICHUA HpO6JI€MI>I C y‘{éTOM dHaJIN3a JaHHBIX,

BHOCHUTH KOPPEKTHUBBI B IIPOLIECC aHAJIN3A JJAHHBIX, OI[EHUBATh COOTBETCTBUE
PE3yNbTATOB LIEISIM;

pa3BHUBaTh KPEATUBHOE MBILIUJIEHUE MPU PEUICHUH MPAKTHYECKUX 3a/1ad W3
pEaIbHOM KU3HU.

basosvie uccneoosamenvckue oeticmsusi:

BJI1aACTh HaBbIKaAaMH y‘I€6HO-HCCJI€,I[0BaT€HBCKOﬁ )51 HpOGKTHOﬁ ACATCIIBHOCTH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOUMCKY MCTO/I0B
PCUHICHUA IMPAKTUYCCKHX 3aaa4 aHa/IM3a JaHHbIX U MalHMHHOI'O 06yquH51;

CIT0COOCTBOBATH (1)OpMI/Ip0BaHI/II-O HayY4YHOI'0 THIIAa MBINUICHHA, BJIAJICHHUC
TepMI/IHOJIOFI/Ieﬁ B 00JacTH HayKHW O JaHHBIX W MAalllMHHOI'O O6y‘-I€HI/IH,
KIIFOUYCBBIMU INTOHATHUAMHU U METOAAMMU

BBIABJIATH IMIPUYHUHHO-CICACTBCHHBIC CBS3U IMPH aHAJIMU3C OOJIBIITNX JaHHBIX,
BBIIBUI'aTb U IIPOBEPATH THIIOTC3bI;

AHAJIM3UPOBATH MOJYUYCHHBIE B XOJI€ PEUICHUS MPAKTUYECKUX 3a7a4 aHaIu3a
JIAHHBIX  pE3yJbTaThbl, KPUTUYECKH OLECHUBATh HMX JOCTOBEPHOCTb,
dbopMHUpOBaATh MPOTHO3 HA OCHOBE aHaJIM3a MOJYYCHHBIX TaHHBIX;

WHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;
BBIJIBUTATh HOBBIC UJCH, MPEJIaraTh OpUTrHHATIBHBIC TTOAXOBI U PEIICHHUS.
Paboma ¢ ungopmayueri:

BJIa/IeTh HaBBIKAMU TOJY4YEHHMsS] HH(POPMAIMU M3 OTKPBITBIX HCTOYHUKOB,
CaMOCTOATEIIBHO ~ OCYILECTBIIATH IIOMCK, aHAU3, CUCTEMAaTU3alAI0 U
MHTEPHpPETALNI0 HHPOPMALINH;

OIICHMBATh JIOCTOBEPHOCTh TOJYyUYeHHOW HH(pOpMAIMK, €€ COOTBETCTBUE
IIPABOBBIM U MOPAIBHO-3TUYECKUM HOPMaM;

WCITOJIB30BaTh  CpPEeACTBa HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEIICHWH  KOTHUTHBHBIX,  KOMMYHUKATHBHBIX U
OpraHW3allMOHHBIX  3a/lad  C  COOMIoZCHHMEM  TpeOOBaHUN  TEXHHUKHU
0€30MacHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHUS, IPABOBBIX U AITHUECKUX HOPM,
HOPM MH()OPMAIIMOHHON 0€30IMacCHOCTH;

BJIIAJICTh MPaBIIIaMHA HH(POPMAITMOHHOUN 0€30MTaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS
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Obwenue:

OCYILECTBIIATH KOMMYHHKAIIMU MPU padOTe Hal KOJJICKTUBHBIMH ITPOSKTAMHU;
YMETh apryMEHTHPOBAHHO BECTH JHAJIOT;

pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI.

Coemecmnas 0esimenibHOCmb:

YMETh CPAaBHHUBATh KOMAaHIHYIO U MHIWBUAYaIbHYIO pab0OTy HaJ IPOEKTaMH,
HaXOJUTh IPEUMYIIECTBA U HENOCTATKY;

pa3pabaThiBaTh KPUTEPHUH OICHKH MPOEKTa M OIICHWBATh KA4ECTBO CBOETO
BKJIaJla ¥ KaXKJI0T0 y4aCTHUKA KOMaHJIbl B OOIIUIl pe3ybTarT;

YMETh OLICHUBATh HOBHU3HY, OPUTHMHAIBHOCTh M NMPAKTUYECKYIO 3HAUYUMOCTH
IIPU PACCMOTPEHUU UIEHU JUIsl HOBBIX IIPOEKTOB;

IIPOABJIATh HABBIKH KPCATHBHOI'O MBIIIJICHUA, OBITH HMHHUIIUAaTUBHBIM.
PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ
CClMOOpZCZHuSdI/;uﬂ.'

CaMOCTOATCIIbHO  BBISABIIAITH HpO6JI€MBI, CTaBUTb H (bOpMYJII/IpOBaTB
IMPAKTHYCCKUC 3a/Ja41 B 00J1acTH aHaJIM3a JaHHBIX

COCTaBJISITh U CBOEBPEMEHHO KOPPEKTUPOBATh IJIaH PEIIECHUS] MPOOJIEMBI C
Y4ETOM UMEIOIIUXCS PECYPCOB;

pacHIMpsITh paMKH Yy4eOHOTO Kypca Ha OCHOBE JIMYHBIX MIPEANOYTCHHI;

YMETh apryMEHTUPOBATh CHEJNaHHBIM BBIOOP, OpaThb OTBETCTBEHHOCTH 3a
IIPEIIaracMoe pelIcHue;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKOW DJPYAUIINH B
Pa3HbBIX 007aCTsIX 3HAHUH.

CamoxoHmponn:
BHOCHUTBH KOPPEKTHUBHI B ICSITEIILHOCTH MTPU BO3HUKHOBEHUH HEOOXOIUMOCTH;
OIICHUBATh PE3yJIbTaThl HA COOTBETCTBUE MOCTABJICHHBIM IIEJISIM;

UCIIOJIb30BaTh MPUEMBI PEPIIEKCUU IJI OLEHKU CUTyalluu, BHIOOpAa BEPHOTO
peleHus;

OLICHHUBATb PHCKUM M CBOCBPEMCHHO KOPPCKTHPOBATL ACATCIILHOCTL IJIA
CHMI)XCHUA BO3MOKHBIX PUCKOB,

YYUTHIBATh APTYMEHTHI IPYTUX TIPHU aHATIM3€E PE3YIbTaTOB JIEITEILHOCTH.
THpunamus cebs u opyeux:

INPUHUMATb MOTHBBI H APTYMCHTBI APYIrHX IIPH dHAJIU3C PC3YyJIbTATOB
ACATCIBbHOCTH,

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UILIMH IPYTOro YeJI0BeKa.
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COLEPKXAHUE JIEKTUBHOI'O KYPCA
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«JITPAKTHYECKAS NH®POPMATHUKA»

OnextuBHbIl Kypc «llpakTnyeckas wuH(pOpPMAaTHKa» HMEET MOIYJIbHYIO
CTpyKTYypy. Kaxxapiii Moynp mpeanoaaraeT nojayroaoBoe 00y4eHne U COCTOUT U3
TEMaTHYECKUX Pa3eoB.

10 KJIACC (34 yaca)

1. Monynb «O0paboTka U UHTEIJIEKTyaJIbHbIN aHaIN3 JaHHBIX» (17 yacoB)
2. Mopaynbs «O0paboTka CUMBOJIBHOW MH(OpPMAIIMU U YHMCIEHHbIE MeTOb (17
YacoB)

11 KJACC (34 uaca)

1. Monyns «MogenupoBanue u ontumuzanus» (17 yacos)
2. Mopaynp «McKyCcCTBEHHBIN HHTEIEKT U MalIMHHOE 00y4yeHue» (17 yacon)

Paznen «Pemenune 3amau ontumuzanumn» paccmarpusaercs B 11 kiacce,
MOCKOJIbKY YacTh TEM OCHOBaHA Ha UCIOJIL30BaHUU cpebl ScCilab, kotopas
paccmartpuBaercs B pazzaene «MoaenupoBanue» B 11 kiacce.

OnextuBHbINA Kypc «IIpakTrdeckas nHGOpPMATHKa» OTPAXKAET U PACIIUPSIET
coJiepKaHUE YEThIPEX TEMATUUECKUX Pa3AesioB HH(DOPMATUKU HA YPOBHE
cpeaHero oo1ero oopa3oBaHuUs:

1. uudpoBasi r(paMOTHOCTB;

2. TEOpETHUYECKHE OCHOBBI HH(POPMATHKHY;

3. aNrOpUTMBI U IIPOIPAMMHUPOBAHNUE;

4. UHPOPMALIMOHHBIE TEXHOJIOTHH.

YuuThiBas OrpaHUYEHHOE KOJUYECTBO YacOB MH(OPMATUKKA B OCHOBHOM
o0pa3oBaTeNpbHON  MporpamMMme  cTapuieil  WKOJbL, 3JEKTUBHBIA  Kypc
«IIpakTnueckass UHPOpPMATUKA»  SBISIETCS  NPAKTUKO-OPUEHTHPOBAHHBIM.
Pacuimpenue copepxkanus Kypca MH(QOPMATUKH MPOUCXOAUT B HANPABICHHUH
MIPAKTUYECKON ESITENBHOCTH U OCBOEHUS JOMOJHUTEIBHBIX HHCTPYMEHTOB IS
aHaJIu3a JaHHBIX, MOACIUPOBAHUS U ONITUMU3ALIAH.

HpeI[MeTHbIe pe3yabTarThbl

* BJIAJICHUE TMPEACTABICHUSAMU O POJIM WHGOPMAIMM W CBS3aHHBIX C HEH
IIPOIIECCOB B IMPHUPOJE, TEXHUKE U OOIIECCTBE; MOHATUIMHU «HHGOPMAIIHS,
«H(GOPMAIIMOHHBIN  TIPOIECC», «CHUCTEMa», «KOMIIOHEHTBI CHCTEMBD»,
«cuctemMHbli  3pdexr», «uHPOpPMAIMOHHAS  CHCTEMay,  «CUCTEMa
YIPABIICHUSI, «JIAHHBIEY, «aHAIN3 JAaHHBIX», «BU3YaTU3aIHs TaHHBIX),

* HaIW4YUE TMpPEACTaBICHUN O crnocobax cOopa MaHHBIX, B TOM YHCIIE
U(POBLIMHU YCTPOUCTBAMU 0€3 yUaCTHs YEIOBEKA,;

* MOHMMAaHHWE OCHOBHBIX TPUHIUIOB JUCKPETU3AINU PA3JIUYHBIX BHJIOB
uH(OpMaIUK; YMEHHE OMpenensiaTb WH(OOPMAIMOHHBIA O0BEM TEKCTOBBIX,
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rpaguueckuX W 3BYKOBBIX JAaHHBIX TPHU 3aJaHHBIX IMapaMeTpax
JTUCKPETU3ALINY;

* YMEHHE MPUMEHATh OMONMOTEKHM M MOAYJU S3blKa MPOTPAMMUPOBAHUS
Python s pemenus pUKIAAHBIX 3a7a4 aHAIK3a TaHHbBIX;

* YMEHUE BBIICIATh CBA3U MEXKAY KOMIIOHEHTAMH CHUCTEM, OIpPEIECIATh
JMHAMUYECKUE OTHOUICHUSI BHYTPU CUCTEM, HHTEPIIPETUPOBATH PE3YIbTATHI,
MOJIy9aeMbI€ B X0JI€ MOJICITMPOBAHUS PEATHHBIX OOBEKTOB HUJTU TPOIIECCOB;

* YMEHHE YUTaTh U MOHUMATh Pa3HbIC TUIIBI HATJISITHOTO OTOOPAKEHMSI JTAHHBIX
(rpadpuku, TUCTOTPAMMBI, SIIIUK C YCAMU U TIP.);

* YMEHHE HCIOJIb30BaTh 3JIEKTPOHHBIE TAOJMIIBI U1l aHAINU3a, IPEICTaBIICHUS,
00paboOTKM  MaHHBIX  (BKJIIOYAsh  BBIYHCICHUE  CYMMBI,  CPEIHETO
apu(pMETHIECKOTO, HAWOOJIBIIET0O W HAWMEHBIIErO 3HAYCHUH, DEIICHUE
ypaBHEHUH, (PUIbTpalvyi, CyMMHpPOBAaHUS) U BU3YyaIH3alUU DPE3YJIHTATOB
aHanu3a;

* yYMEHHUE WUCIOJb30BaTh TaOIWYHbIE (pENSIMOHHBIE) 0a3bl JaHHBIX, B
YaCTHOCTH, COCTABJISITh 3aMpPOCHl K 0a3aM JTaHHBIX (B TOM YHCJE 3alpOChl C
BBIYHCIIIEMBIMU TIOJISIMH ), BBITIOJIHSATH COPTUPOBKY U MOUCK 3amuceit B 6asze
JAHHBIX; HATMIOJHATH pa3paboTaHHYO0 0a3y JIaHHBIX;

* YMEHHUE UCIO0JIb30BaTh KOMIBIOTEPHO-MATEMAaTUUECKUE MOJICTN JIJIsl aHAIN3a
00BEKTOB U IMPOIIECCOB: (POPMYIHPOBATH 11E€Tb MOJICTUPOBAHUS, BHIMOIHATh
aHalu3 pe3yJbTaTOB, MOJIYYEHHBIX B XOJE€ MOJCIUPOBAHUS; OICHUBATH
aJIeKBaTHOCTh ~ MOJICIM  MOJEIMPYeMOMY OOBEKTYy WM  Ipolieccy;
MPEJCTABIATH PE3YJIbTaThl MOJICIMPOBAHUSI B HATJISITHOM BU/IE;

* yMeHHE paboTaTh ¢ OOJILIIUM KOJUYECTBOM JIAHHBIX; BBIMIOJIHATH AT OPUTMbI
00pa0OTKM JaHHBIX; UCIOJIL30BaTh MPOCTHIE METOJBI OILEHKH MapamMeTpOB
MOJIeJeH; TPEACTaBIsATh PE3yJIbTaThl MOJCIUPOBAHUS B HAIJISIIHOM BUJIE;
MOJIb30BAaThCs PA3IUYHBIMU (HOpMaAMH TPEACTABICHUS YHMCIIOBBIX JAHHBIX
(Tabnuuamu, nuarpamMmmamu, rpaukamu); MPUHUMATh B3BEILIEHHbIE PEIICHUS
Ha OCHOBE aHAJIN3a JaHHBIX;

* [IOHMMAaHHE BO3MOXKHOCTEM M OrPaHUYCHUN TEXHOJOTMN aHAIN3a JTAaHHBIX B
pPa3NUYHBIX O0JacCTsIX; HaJu4he MPEACTaBICHHH 00 HCIOIb30BAHUU
MH(GOPMAITMOHHBIX TEXHOJIOTHI aHaln3a 0a3 JaHHBIX U MPUHSTHS PEUICHUN B
pa3IMUHBIX TPO(PECcCHOHATBHBIX cdepax.

10 kaacc

Conep:xkanue moayis «O0padoTka U HHTEJVIEKTYAJbHBIH aHAJIHU3 JAHHBIX)
(17 gacoB)

B conepxanun yuedHOoro Mmoayis «O6paboTKa U MHTEIUIEKTYaIbHBINA aHAIN3
JaHHBIX)» BBIIETSIOTCS JBa TEMAaTUYECKUX pa3zena.

Paznen 1. «O6paboTka MacCMBOB JTaHHBIX B AJNEKTPOHHBIX Tabmumax (O7T)»
OXBAaTbhIBa€T BOMPOCHI, CBSI3aHHbIE C JIOTMYECKMMM, MATeMAaTUYECKUMHU U
cratuctudeckumMu  QyHknusimu B OT; wucnompzoBanme DT g pemeHus
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NPUKIIATHBIX 337249 Ha 00paboTKy OOJIBIINX MAaCCHUBOB JaHHBIX.

Paznen 2. «IHTeNeKTyanbHbIN aHaTN3 JTaHHBIX»  3HAKOMHUT C
TEXHOJIOTUAMH cOopa U 00padOTKH OOJIBITUX 00BEMOB TaHHBIX, KOTOPHIE MOTYT
OBITH UCITOJIH30BAHBI JIJISl YIYUIIEHUS PA3TUIHBIX TIPOIIECCOB, TIPUHSITHS
ONITHUMAJIBHBIX PEIICHUH, TOCTPOCHHS MPOTHO30B HA OCHOBE aHAIN3a JTAHHBIX. .
Paznen 1. «O0padboTKka MAaCCHBOB JJaHHBIX B JJIEKTPOHHBIX TAa0JHIIAX», 9 YacoB

[IporpamMmmHoOe obecrieueHne KOMIbIOTEPOB. Buibl mporpaMMHOro obecredeHus u
ux HazHaueHue. [IpompuerapHoe u cBOOOAHOE NporpaMMHOE OOecIeYeHHe.
[Tporpammuoe obecnieuenue 1t padbotel ¢ T. YcraHoBka cBOOOAHOTO 0GHUCHOTO
nakera LibreOffice ¢ odwummansHoro caiita. Pemakrop S1eKTPOHHBIX TaOJHII
LibreOffice Calc. Mactep ¢ynkuuii. Jlormueckue, MaTeMaTUYecKHe U
cratuctTuueckue ¢GyHkud. Vcnonb3oBaHWe aOCOMIOTHBIX W OTHOCHTEIBHBIX
cchuloK. Jlmamazon 3HaueHuil. Jluamason ycpeanenus. OOpaboTka OONBIINX
MAacCHBOB [JaHHBIX C IOMOIIbIO (YHKIMH ONpEAENICEHUs] CpPEIHEro 3HaueHus,
CYMMHUpPOBaHMsI, TOJACYETa KOJMYECTBA 3HAYEHMH B CIy4yae OTCYTCTBHUS
JOTIOJIHUTEIBHOTO KPUTEPHs, a TakKe MPU HAJIUYUU OJHOTO WJIM HECKOJIbKHX
KpUTepueB. BplunclieHne MaKCUMaJbHOTO W MHHHUMAJIbHOIO 3HAUCHUNA U3
AUama3oHa MpU  OTCYTCTBHH  JOIOJHUTENBHBIX  KPUTEPUEB, a  TaKkKe
YIOBJCTBOPSIONINX OJHOMY WJIM HECKOJbKHM KPUTEPUSM M3 OJHOTO WU
HECKOJIbKUX JHAra30HO0B.

[Tonarue maccuBa naHHbIX B OT. OIHOMEpPHBIE M JABYMEPHBIE MACCHUBBI. THIIBI
JaHHBIX MaccuBa. Pe3ynbratr paboTel (hOopMysbl MaccuBa. Y HUBEPCAJIbHBIN CIIOCOO
COPTHPOBKH C TOMOIIbIO (PYHKIMM U HCMOJIb30BaHUS MaccuBOB. [loanmeMeHTHOE
CIIO)KCHHE, BBIYMTAHWE, YMHOXXCHHE W JIEJICHHE DJJEMEHTOB JBYX MAacCHBOB Ha
npUMepe pelieHust MPUKIaAHbIX 3a1a4. CpaBHUTEIbHBIN aHAJIN3 METO/I0B PEILICHUS
3a/lad ¢ TIOMOIIBI0 OOBIYHBIX (opMyn 1t paboThl C JAMANa30HOM SYEEK U C
NOMOIIBI0 (OPMYJT MACCUBOB JaHHBIX. D(PGHEKTUBHOCTh PEIICHUS MPUKIIATHBIX
3aJ1a4 ¢ MOMOUIbIO (POPMYJI MACCUBOB JIAHHBIX.

Busyanuzanmsa pgansbix. /(parpamMma kak rpaduueckoe oToOpa)keHHE CMBbICIIa
IaHHbIX. BIOOp THNa nuarpaMMbl B 3aBUCUMOCTH OT LI€JM BU3yaJU3alUd. DTarbl
BU3yaJIM3aluy JaHHbIX. OnpejeneHue 1meiu nocTpoeHus: guarpaMmmbl. OOpaboTka
JaHHBIX C MOMOIIBI0 (YHKIUN AN JAOCTHDXKCHUS 1EIH BH3yajlW3alliy JTaHHBIX.
[Toctpoenue nuarpamm B LibreOffice Calc ¢ momombto macrepa. Kimaccudukarst
muarpamm B LibreOffice Calc. Cnapknaiiabl. Mcnonb30Banue BU3yalln3aluu JUis
aHanu3a OoybIIUX O00BEMOB JaHHBIX. HeoO0XoauMOCTh mNpeABapUTENIbLHON
00paboTKM OOJBIIUX MAaCCUBOB AaHHBIX. UTeHune nuarpamm. Pelienne npukiagHbix
3aJla4 aHaJn3a JaHHbIX C UCTOJIb30BaHUEM BU3yaJTU3alINH.

Oo6paboTka nannbix B aitnax CSV. Madopmanms u nanapie. MTHIMBU Ty aTbHBIN
MPOEKT, MOJIEIMpPOBaHUE dKcrepuMeHTa. Pa3paboTka HMCXOOHBIX MAHHBIX Ui
MOJIETI UCCIIEyeMOT0 Mpolecca WiIn siBeHus. ['eHepaTopsl Ciay4yailHbIX 4uce B
LibreOffice Calc. IlomyueHus ueNbIX CIy4allHBIX 4YHCET B OMNPEACICHHOM
nauamnaszoHe. MojaenupoBaHue HAaOOPOB JAHHBIX, KOTOpbIE SBISIOTCA JPOOHBIMU
yucnamMu B auana3zone or 0 go 1. MopenupoBaHue pe3ynbTaToB ISl PEIICHUS
NPUKJIATHBIX 3a7a4 aHanu3a JaHHbIX. OTKpbIThIe naHHble. [lomck mHpOpMmammy.

CrtpaHunua 14 u3 76



VIcTOYHUKHM M NPUMEPBI OTKPBITBIX JaHHBIX. PopMaT OTKPBITHIX AaHHbIX CSV.
Nupopmanmonnsie mnpoueccbl. CKOpOCTh INEpeladd AAHHBIX [0 KaHally CBS3H.
Xpanenue uapopmaiuu, o0bEM namata. O6padorka nadopmanuu. [IpeacraBnenue
nanaeix B ¢dopmare CSV. Coxpanenue manHbix OT B dopmare CSV. Bums
paznenureneii 3HadeHnit. CriocoOs! OTKpeITUA (aitnoB popmata CSV. [locronHcTBa
Y HEIOCTAaTKH (ailsioB, nmpeacTaBieHHbIX B popmate CSV.

Koppeasiumonnsiii ananu3. Koppensius kak Mepa B3auMOJICHCTBUS IBYX U OoJee
npoueccoB. HopmanuzoBanusie nanable. Koaduiment koppensaiuu. 3HaueHUs
K03 uIIMeHTa KOPPESAUU MPU PA3NUYHON CTENEHH 3aBUCUMOCTH HCCIIEAYEMbIX
nanabix. lkana Yemnoka. Mcnons3oBanue cratuctuueckor ¢pynkiun KOPPEJI B
AJIEKTPOHHBIX TAOJIMIAX JJIs1 BBIYUCIECHUS KO3PPUIIMEHTA KOPPEIALNU IIPY aHATIU3E
naHHbIX. ['padux paccesuus. OnpeneneHue NpsiMold U 00paTHOM 3aBUCUMOCTEN 110
3HaueHuto kod(pduuuenta koppensuuu. KauecTBeHHBI aHanu3 koddduuueHra
Koppemsiuuu 1o mkaine Yennoka. Mcnonb3oBaHue KOPPEIAIIMOHHON MaTpHULIbI IS
aHaJIn3a JaHHbBIX.

BoccranoBienne 3aBucumocteii. CTaTUCTHUECKUE METOIbI 00paOOTKH JaHHBIX.
BoccranoBnenne aHaIWTHYECKOW 3aBHCHUMOCTH IO OTACIBHBIM 3HAUYCHHUSM.
WuTteprionsiiiuss W CrUIaKuBaHuWe.  MeToJ  HaWMEHBIIMX  KBaJpaToB.
WuTepnionsumronnsie MHOTowlIeHb. JIuaus tperna. Koaddunment nerepmunamnmm.
ba3sl nannbix B IT. Mcnons3oBanue DT xak 0a3pl gaHabIX. Co3ganne bJ[ B OT:
cTpykTrypa Tabmuupl, 3anucu, uMms bJ/[. CrnocoObl 3amojgHeHusi JaHHBIX Yepe3
HEIOCPE/ICTBEHHOE BHECEHHME 3aluCceil B CTPOKM U C HMCIOJIb30BaHUEM (DOPMBI.
PenaktupoBanue nanueix. @unbrpanus gaHHbIx. CoptupoBka 3anuceil. Ilouck u
3ameHa gaHHbIX. OyHK1Ms BIIP — nouck anemMeHToB B Tabiule WK AUANa30He 10
ctpokaM. CBoHbIE TaOIMIIBI KaK MHCTPYMEHT aHaiu3a JaHHbIX. [IpeumyinecTa
CBOJHBIX TAOJUI] TPU paboTe ¢ OONMBIIMMHI 00bEMAMH JAHHBIX. AJITOPUTM CO3aHUS
CBOJIHOM TaOJIULIBI.

Paznen 2. « MHTE/VIEKTYAILHBIM AHAJIU3 JAHHBIX», 8§ YacoB

Jannbie. Hayka o TaHHBIX: OCHOBHBIE MIOHATUS U onipeiesieHusi. BoctpeboBaHHOCTD
Data Science. Ilenp U OCHOBHBIC JTambl aHadM3a JNAaHHBIX. [IpUMeEpBI peraeMbIX
3amad. MHCTpyMeHTHI aHaM3a JaHHbIX. OCHOBHBIC ONIPEACIICHUS B 001aCTH HAYKH O
JaHHBIX. MaIMHOYNTAaeMbIE W YeJoBeKOYHTacMble (opmaThl MaHHBIX. ChIpbIC
nannbie. Habop nanubix. Mctounuku ganHbeix. Hanbosnee yacTo BcTpeuarouiuecs
OIMMOKA B CBIPHIX JAHHBIX M HEKOTOPBIC CIIOCOOBI WX YCTpaHCHHs. MeToibl
00pabOTKH CTPOKOBBIX JIAHHBIX B sI3bIKE IIpOrpaMMupoBanus Python,

[Tpoext Jupyter. OcHoBHOe Ha3zHaueHue mpoekrta Jupyter. Cpemga pa3paboTku
Jupyter Notebook mms anammsa manubix. O630p cpeabt Jupyter Notebook. O630p
cpeant Jupyter Lab. YcranoBka Jupyter ¢ momornpi0 MeHeIKepa MakeToB Pip.
Co3nanne HoBoro OsokHoTa. CoxpaHenue B Qopmare .ipynb. OcHOBHbIE
KOMIIOHEHThI OKHa OyiokHOTa. KomOBBIE U TEKCTOBBIC SUCHKH. Pexxumbl
pelakTUpOBaHus U BbImosieHus . TekcToBas pasmerka Markdown.

BbubauoTeka 1Jsi aHaJu3a JaHHBIX Pandas. bubsiwoTeka a1 aHanmmM3a JTaHHBIX
Pandas. YcranoBka oubimoreku Pandas u3 6mokHoTa. CTpyKTypa JaHHBIX Series.
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Apudmerndeckue onepanuu ¢ Series. JIocTyn K OTAEIbHBIM DJIEMEHTaM U CPE3bl B
Series. Ctpykrypa Series kak cioBaps B Python. CrmocoObl co3maHusi 00bEeKTOB
Series. J/IBymepHbie TabnuuHble nanHbie. CTpykTypa nanubix DataFrame. Urenue u
3anmuch ¢aitnoB ¢opmarta .CSV. Komanasl mpocMoTpa MEPBBIX WM MOCIETHHX
CTPOK CUMTAaHHOTO (paiina.

[TIpumenenue ¢ynknuit NUMPY k snementam DataFrame. Ilomyuenue oOmiei
uHpOpMaMM O JaHHBIX ¢ momolbio INfo. Beibopka mo ycioBuio B 0O0BEKTax
DataFrame. ArperupoBanne B Pandas, ¢pynkuus agg. OCHOBHBIC CTaTHCTHYCCKHUEC
¢ynkunu. CBogHAs cTraTucTHYecKas nHpopmarms ¢ momotbto ¢pyakmuu describe().
OO0pamnienne k uHACKcaM ¢ momoisto loc u iloc.

Busyanu3zanus xaHHbIX. Paznuunapie BUABI TpadUKOB (TUCTOTpaMMa, JIMHEHHBIC
rpaduku, rpaduk paccesHus, KOHTypHbIE rpaduku U T. 1.). OCOOEHHOCTH pa3HBIX
BUJOB TpadWMKOB M WX HCIOJB30BaHMs. Busyanuszamus IJaHHBIX C MOMOIIBIO
oubmmorekn Matplotlib. IlBera u crtuim, yerenga Ha rpadukax. OyHKIUU IS
noctpoenus rpadukos ¢ nomoripo Matplotlib.

Kareropuanbnple u unciaoBble faHHbIe. [lonck mpomnyiieHHbIX 3HadeHnid. MeToabl
00pabOTKH MPOMYIICHHBIX 3HaueHWi. DunbTpanus NaHHBIX. MacmTabupoBaHue
JaHHBIX. BEIOOpKaA CTPOK/CTOJIONOB MO 3aJAHHBIM KPUTEPHUSIM.

NuauBuayaabHblii npoexkT. [IpoBeneHne pa3BeAOYHOTO aHamM3a JaHHBIX C
nomMotneto OubianoTekn Pandas. BrIsBiIeHHE CTATUCTHYECKUX XapaKTEPUCTHK.
Hcnonp3oBanne Bo3MoxkHocTer Matplotlib  mms  Busyanmzanmuum  pesynbraTa.
Odopmrnenne pe3yabTaTOB MPOBEAEHHOTO aHalW3a M (POPMYITHPOBKA OCHOBHBIX
BBIBOJIOB.

Copepxanue moayJs «OopadoTrka CMMBOJILHOM HHGOpMAIUU U
qHucJeHHbIe MeToaAbD (17 yacoB)

B conepxxanuu yueoHoro moayns «O0paboTKa CUMBOJILHOM MH(GOpMALIUU U
YUCJICHHBIE METO/IbI» BBIJIEISAIOTCA 1BA TEMAaTUYECKUX pa3zea.

Pazpnen 3. «Anroputmsl 00pabOTKK CUMBOJIBHOW MH(POpPMAaLMK» BKIIOYAET B
ceds paccMOTpEHHE pa3IMYHBIX MOAXOAOB NPH PEIICHUWU 3aJad aHalu3a |
reHEpalMi TEKCTOBBIX M YHUCIOBBIX JIAHHBIX, MO3BOJMUT PACIIMPUTh MOHUMAaHUE
BO3MOXKHOCTEH sI3bIKa mporpammupoBanus Python mis oOpaGoTkM CTPOKOBBIX
JTAaHHBIX.

Paznen 4. «HucnenHnsle METOABD) HANpaBJIeH Ha MOJIyYeHHE 00yUYaroUUMUCS
JOTIOJIHUTEIBHOTO MPAKTHUYECKOTO OMbITa B 00JIACTH MCIOJIb30BAHMS YUCIEHHBIX
METOJIOB MpH PEIICHUU NPUKIAAHBIX 3aJlad, a TAaK)KE€ HABBIKOB IPOBEJICHUS U
ONMCAaHUS SKCIIEPUMEHTOB.

Pa3znes 3. AuiropurmMbl 00padoTKH CUMBOJILHOM MH(pOpManum, 12 yacos
AJITOpuTMBI 00Pa00TKHM CTPOKOBBIX JaHHBIX. OCYIIECTBICHUE aHAIN3a
CTPOKOBBIX IAHHBIX U MPOBEJCHUE 3aMEHbI TOBTOPSIOIIUXCS CUMBOJIOB.

Hcnons3oBanue meToza replace. ITouck MakcuMaabHOW U1 MHHUMAIbHOM
MOJICTPOKH CUMBOJIOB B CTPOKE TEKCTOBBIX JAHHBIX. | [OMCK MaKCHMaIbHOTO
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KOJIMYECTBA YKa3aHHBIX CHMBOJIOB, PACIIOJIOKEHHBIX B IMOCIEA0BATEIbHOCTH JPYT
3a npyrom. OnpenesieHne IJIMHbI CAMOW JJIMHHOM MOALIENOYKH CUMBOJIOB BO BCEM
HabOpe TEKCTOBBIX JaHHBIX. Mcronb30oBaHuE AMHAMUYECKOTO TI0JIX0/1a B PEIICHUU
3a/1aya NOMCKa CUMBOJIOB HJIM LIEMTOYEK CUMBOJIOB M0 33/IaHHOMY YCJIOBHIO.
Konosas rabmmma ASCII. Mcnionb3oBanue Gynakiuii char u ord si3pika
nporpammupoBanus Python mist oOpaieHust K KOHKPETHOMY CHMBOJTY
paccmarpuBaeMoro andasura. [lonck MakCUManbHOTO U MUHUMAJIBHOTO
KOJIMYECTBA UAYLIUX MOAPST CUMBOJIOB, TAKUX, B KOTOPBIX UCKIIFOUEHA YKa3aHHAas
MOJICTPOKA CUMBOJIOB. OCYIIECTBIECHUE aHAIN3a TEKCTOBBIX JAHHBIX HA HATUYHE
HMCKOMOM MOJICTPOKH C UCIIOJIb30BAaHUEM METOJ1a ABYX yKa3zareneu. [I[pumenenne
METOJa ABYX yKa3aTellel JJis MOMCKa NOJACTPOKH, KOTOpasi OrpaHUYEHA
yKa3aHHBIMH CUMBOJaMu. VCIIonb30BaHNE CTPYKTYPBI JAHHBIX MHOYXECTBO IS
paboThI C TEKCTOBBIMU JTaHHBIMU. COpTUPOBKA MHOXeECTBa. Mcnosb3oBanue
(opMyJIbl BKIIOUEHUN U UCKITFOYEHUH I IByX MHOKECTB IIPU PEILICHUU 3a7a4
NOMCKa NoACTpoKU. HazHaueHne u ucnosib30BaHuE MeTo1a CouNnt rpu aHaimse
TEKCTOBBIX JaHHBIX. [IoCTpOEHHE YaCTOTHOIO CI0Bapsl.

I'enepaums ciioB 3ananHoro ajgdgasura. PelieHne npakTHuecKux 3aaad,
OCHOBAaHHBIX Ha €HEpaluu ONpeaeIéHHOro Habopa CUMBOJIOB. I eHepalus Bcex
BO3MOKHBIX CJIOB U3 3aJJaHHOT0 Habopa OykB. Mcnosib3oBaHue nepeOopHOTro
aNropuTMa Jijisl pelIeHrs 3a/1a41 TeHePaluy CJI0B. BI0KEHHbIE LIUKJIBI.
Hcnonp3oBanne Gpynknuu product moayss intertools si3eika mporpamMmmupoBaHust
Python s rerepanuu Bcex BO3MOKHBIX COYETAHUHN YKa3aHHBIX CHMBOJIOB TIPU
redepanuu cioB. CpaBHEHHE ABYX CIOCOOOB T'€HEpaIK BCEX BO3MOKHBIX CJIOB U3
3aJlaHHOTO Habopa OykB. ['eHepalust cioB, OCHOBaHHAs Ha JIEKCUKOTpapUuecKon
nepecTaHOBKE OYKB B CJI0BaX 3aJaHHOW AJMHBL. Vcnonb3oBanue QyHKIUSA
permutations moxayns intertools si3pika nporpammupoBanus Python st pereHust
3aja4y reHepanuu cioB. [IpakTudeckoe ucmosb3oBanue MoayJs intertools mpu
pELIeHUH 337a4 FeHEPALIMU BO3MOXKHBIX CJIOB ITPU HAIMYUU WA OTCYTCTBUHU
KOHKPETHOT'O CUMBOJIa B CJIOBE.

Henounciaennblie fanable. CYUTHIBAHUE TAHHBIX M3 TEKCTOBOTO (haiina.
dopMUpoBaHUE MaccuBa LEebIX yrcesn. O0padoTka 31eMeHTOB MaccuBa. Beibopka
AJIEMEHTOB MacCHBa B COOTBETCTBUHM C 3aJaHHBIM yCJIOBHEM. Vcnonp30BaHue
CJIOKHBIX YCIIOBUM JUIsl ONIPEACIICHUs] KPATHOCTHU AJIEMEHTOB MacCHBa YKa3aHHBIM
3HaueHusIM. OnpeneneHrne MaKCUMallbHOTO U MUHUMAJIBHOTO CPeId OTOOPAHHBIX
YHUCel.

YncsioBble aBTOMATHI. AHAU3 YUCIOBBIX AITOPUTMOB. Vcrionb3oBanue QyHKITHMA
bin, int g npeacTaBiIeHs YUCE B CHCTEMAX CUHCICHUS C Pa3HbIM OCHOBAHHEM.
Hcnonb3oBanue si3bika nmporpaMmmupoBanus Python s pemienus 3aaay Ha
00pabOTKy HaTypalbHBIX YUCEN YUCIOBBIMUA aBTOMATAMHU.

Peryasipabie BbIpaskeHUsi. SHAKOMCTBO C PETYJIIPHbIMU BbIpakeHuAMH. VlcTopus
BO3HUKHOBeHUS. OOLIMe MPUHIUIBI UCTIOIB30BAHUS PETYIISIPHBIX BHIPAKEHUH.
PerynspHoe BbIpaskeHHE Kak M1a0JI0H AJIsl TOMCKA MOJCTPOK B TEKCTE IO 3alaHHOMY
ycioButo. Mcronbp3oBanue MOAyIis Ie si3pika mporpammupoBanus Python. OcHoBbl
cuHTakcuca. [[[abnoHbl, COOTBETCTBYIOIINE OAHOMY CUMBOIY. Y Ka3aHUE
KOJINYECTBA MOBTOPEHUN. [IpuMephl HCIOJIb30BaHUsl PETYIISAPHBIX BHIPAKECHUH.
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Moaudukaiys TEKCTOBBIX JAaHHBIX C UCHOJIb30BaHHeM PB. OuucTtka qaHHBIX.
Pa3nenenne naHHbIX HA OTAEIBHBIE CTOJIONKI. [ToMcK 1 3ameHa ¢ momoIls PB.
Hcnonw3zoBanue ¢yukiuit search, fullmatch momyis re si3pika mporpaMMupoBaHuUs
Python. Perrenue npakTiuueckux 3aqad aHaIN3a TEKCTOBBIX JTAHHBIX.
Hcnonb30BaHne peryasipHbIX BBIPAKEHUHN /JIs1 TOUCKA U 3aMEHBI IaHHBIX C
noMonisio cpeacTs oducHoro maketa LibreOffice.

Hludposanne. Kpunrorpadus. Kpunroananus. Kpunroanamuruk. [ludp. Karou.
Mudposanue n aemudposanue. Hudps noacranosku. [ludp Lesaps, cxema
mmdposanus. Vcrnonk30BaHre BOZMOKHOCTEH sI3bIKa IporpaMmupoBanus Python
JUIA pellieHne MPOCThIX 3a/1a4 mudpoBaHus HHPOpMALIHH.

Pa3nen 4. UncjaeHHbIe METOAbI, S 4acoB

IpakTnkym no pemenuro ypasaenuii B JT. [lorpemHocts pe3yibrara
BBIUHUCJICHUN. VICTOYHUKYN MTOrpENTHOCTEN NPU KOMIIBIOTEPHBIX BBIUYHCICHUSX.
BrrauciutenbHO yCTOMYMBBIE METOABI pELIECHUS 3a1a4. MeToauka permeHns
YpaBHEHUH C UCTIOJB30BaHUEM TaOJIMYHOTO Mpoleccopa. Penenue IMHenHbIX
ypaBHeHuil. Metoa npubnuxenuid. [logbop mapamertpa.

Pemenune ¢punancospix 3aga4 B IT. CtpykTypupoBanue nHGpOpMaLUH
(PMHAHCOBOTO XapaKTepa O [IeHaX U aCCOPTUMEHTE MPU BEIOOPE TOBAPOB U YCIYT.
duHaHCOBAsi TPAMOTHOCTb: PACXO/IbI, IOXO/Ibl, CEMEUHBIN OIOKET, TIIATEXKU U
pacuétel. Pemenue 3aa4 Ha yrpaBiieHHE pacxogaMu. CpaBHEHHE BaApUAHTOB
PacxoJI0B M 10X010B. JIMUHBIN U ceMelHbIi O1o/pkeT. Pacuér u yriata HajIoros.
HUccnenoBanue rpagpukoB GyHKIU B MOJAPHBIX KOOPAUHATAX.
Hcnonp3oBaHre MOJISIPHBIX KOOPAMHAT MPU TOCTPOSHUU TPadUKOB PYHKITUHN B
ANEKTPOHHBIX Ta0auIax. OCHOBHBIE BO3MOXHOCTU 0GOpMIIEHUS TPaPUKOB
GbyHKIIUN B MOISPHBIX KoopauHaTax. @opmart ocu. DopmaT OCHOBHOM CETKH.
HccnenoBanue n3aMeHeHus rpaguka pyHKIIMU B 3aBUCUMOCTH OT KOJIMYECTBA
BbIOpaHHbIX 3HaUeHuil. MccnenoBanue noseneHus rpaduka B 3aBUCUMOCTH OT
3HaueHU Kod(ppumenToB. CocTaBiaeHUe OTYETA O MPOBEAEHHBIX UCCIIETOBAHUSX.
IIpakTHKYM 110 BBIYHCICHHUIO JJIMHbI KPUBOM. /[uckpeTn3anus Kak MeTox
onpenenenus AnuHbl kpuBou. [llar quckperuzanuu. Mcrnons3oBanue TeopeMbl
[Tudaropa 1151 BIYUCIEHUS NPUOTUAKEHHBIX 3HAYCHUN ()parMeHTOB JJTMHBI
kpuBoi. CriocoObl YMEHBIIIEHUSI IOTPEITHOCTH BhIunciIeHui. MccnenoBanue
BJIMSIHUS 1Iara JUCKPETU3aluu Ha KOHEYHBIN pe3ynbTar. [IpoBepka pemenus myTém
HaIKMCaHUs MPOrpaMMBbI Ha sI3bIKE ITporpammupoBanus Python.

CpaBHUTENBHBIN aHAIN3 MOJYYEHHBIX PE3YyJIbTATOB.

I[IpakTUKyM Mo BbIYMCIeHUIO JIomAaaei guryp. [IpubmmkéHHoe BEIYHCIICHNE
miomaau ¢urypsl. Mcnonap3oBanue MeToAa TUCKPETU3AITUH JJIS1 BBIYUCIICHUS
omazaei ¢uryp. Mcnonb3oBaHue METOIOB MPSIMOYTOJILHUKOB U TPANICIIUH IS
BBIYHCIICHHUS TIOMAU (UTYPBI CPEJCTBAMU Ta0JIMYHOTO MIPoIieccopa.
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11 kaacc

Conep:xanue moayJsi «MoaeaupoBaHue U ONITUMMU3ALAS»

B conepxanun yueoHoro Moayisa «MoaenupoBanue u ontuMusanus» (17
YacOB) BBICIISIOTCS JIBA TEMAaTHYECKUX pasjiena.

Paznen 1. «MogenupoBaHue» — U3y4eHHE BO3MOXKHOCTeH nakera Scilab s
3a71a4 MOJICIMpOBaHus. B mporiecce n3yueHust pa3aena y9eHUKU TOoIyqar
BO3MOYKHOCTh HAYUUTHCS MIOCTPOCHUIO KaK ABYMEPHBIX, TaK U TPEXMEPHBIX
rpaduKOB, HCIOIB30BATh CPEY ISl PELICHUS] YPaBHEHHI ¥ MOJICITUPOBAHUS
MPOIIECCOB PA3INIHON MPUPOJIBL.

Pa3nen 2. «Pemenune 3aa4 onTHMU3AIMI» HATIPABJICH HA TIOHMMaHKE TSI
ONITHMU3AINH, & TAK)KE TIOTyYSHHS OIbITA B PEIICHUU MPAKTUKOOPHEHTHPOBAHHBIX
3aj1ay.

Paznen 1. «MoaenupoBanue», 9 yacon

Cpena Scilab ITaker Scilab. Haznauenue u ycranoBka. CucteMHbIe TPeOOBaHHS K
KOMITBIOTEPY U ONEPALMOHHOW CHUCTEME. BHENIHUI BUJT OKHA TPOTPaMMBbI. 30HBI
POCMOTpa U pefakTupoBanusi. OCHOBHBIC KOMaH IbI IJIaBHOTO MeHI0 Scilab.
Oneparyu u Gpyuakuuu. Padora ¢ daiizamu. OcHoBBI paboThI B cpezie Scilab. Cpena
Scilab: mocrpoenne rpagukos. [locTpoeHre AByMEpHBIX IPapUKOB B JCKapTOBOM
cucteMe koopaunat. ®ynkius plot. [Toctpoenue rpadMKoB HECKOIBKUX PYHKIINH B
OJTHOM cucTeMe KOOpaArHAT. Bo3MOKHOCTh MOCTPOECHUSI HECKOIBKUX IPapuKOB B
onHoM rpaduueckom okue. Odopmienue rpadukos. [locTpoeHue 1ByMeEpHBIX
rpaduKOB B MOJISIPHON CUCTEME KOOPIUHAT.

IMocTpoenue TpéxmepHbIx rpadukoB B cpene Scilab. [Toctpoenune TpéxmepHbIx
rpadgukoB. OCHOBHBIE BO3MOXKHOCTH O(POPMIIEHUS TPEXMEPHBIX IPAPHUKOB.
HcnonszoBanue ¢pyukiuii genfac3d u eval3dp. ®yukuuun meshgrid, surf u mesh.
[Mpumenenne Gyukuii plot3d2 u plot3d3 pns mocrpoeHus TpéxMepHbIX rpaduKoOB B
cpene Scilab. Micnionp3oBanue npyrux QyHKIui.

Cpena Scilab: pemenue ypaBuennii. Boamosxaoctu cpenbl Scilab mist perenus
ypaBHeHMi. OnpeiesieHre MoJIMHOMA ¢ TIoMOIIbI0 GyHKImU Poly. Pemenue
anreOpandeckux ypaBHEHUHN ¢ TOMOIIBI0 PyHKIMU roots. ['paduueckuii criocoo
pellIeHus 3a1au.

MopneaupoBanue B cpeae XC0S nmakera Scilab. I'papuueckas uaTepakTuBHas
cpena I MOJISTMPOBAHUS CUCTEM U ITPOIIECCOB Ha OCHOBE OJI0K-cxeM XCOS.
TexHosorust MoaeupoBanus B cpeae XCos makera Scilab. Coctap 6ubanorexu
Xcos. Cxema pa3paboTku mojeneit B cpeae XCcoS. MccaenoBanue Moaean
nemudparopa.

MoaenupoBanue pusndeckux Moaenei. ['padpudeckoe MoaepoBaHue B cpesie
Xcos. MoaenupoBaHue SKCIIEpUMEHTA 10 TTOTYYEHUIO BBIXOHOTO CHTHAIA
3amanHoro BHa. [locTpoeHue pu3ndeckoit MOAETH 10 3aJaHHOMY aJITOPUTMY.
Uccnenosanue nosrydeHHON (HU3NUECKON MOJICIIH.

MopenupoBaHue cuctem ynpapjienus. MoienTupoBaHue CUCTEM yIPaBICHUS B
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cpene rpadguaeckoro MmoaenupoBanus XC0S. MccnenoBanrue Mojeneid cucteM
yIpaBJICHHUS.

MopeanpoBanue nonyasiuuii. Moaenb «HE€pHBIH sAmmk». CUCTEMBI € IPSAMOHN U
oOpaTHOM cBA3bI0. Mojienb nonyJsiuu 6e3 orpanndeHuil. Mcciaegopanue
CTaHJApTHOTO pelieHus B cpeze Scilab. Moens nomyssiuu ¢ orpaHu4IeHUSIMH.
Monens ®epxronncTa. MccnenoBanue ctanIapTHOro pemieHus B cpeae Scilab.
HccnenoBanue peiieHuit 3a1a4 o momyssinuu B cpeae Scilab.

Co3nanue rpaduyuecknx nNpuiIo:keHuii B cpeae Scilab. OcHoBHbIC KOMITOHEHTBI
BU3YaJIbHOTO TIpuiIoxkeHus cpepl Scilab. 'paduueckoe okro. KoMmaHaHas KHOTIKA.
[Tepexmtouarens, gurakok. [TocTpoenne mpoCThIX rpapUIECKUX MOJIEICH B cperie
Scilab.

Pa3nen 2. «Penienue 3aja4 oNnTUMHU3AIUNY, 8 4acoB

Pemenne 3a1a4 ONTUMH3AIUH ¢ TOMOIIBIO 3JIEKTPOHHBIX TAa0J/IHII.
Hcnonp3oanue Bo3moxkaocterr T LibreOffice Calc nns pemrenus 3amaq
ONTHUMH3ALUHU MTPU UCCIICTOBAHUY JIUHEHHBIX QYHKIUNA OJHON MEPEMEHHOM.
OmnpenencHre MaKCUMyMa, MUHUMYMa ¥ IPYTUX [IEJICBBIX 3HAYCHUN (PYHKIINH C
nomo1nkko Perarerns. Pemenue npakTHKO-OpUEHTUPOBAHHBIX 3a/1a4, TPEOYIOINX
ONITUMH3AIIHH.

Pemenne 3a1a4 onTumMu3anuu puHaHCOBBIX npoueccoB. CucremMaruzanms,
TUIAHUPOBAHKE, YUET JIMYHBIX U CEMEUHBIX pacxo10B. CpaBHEHHE BapHAHTOB
pacxoq0B 1 ux ontumuzanus. Mcnonszoanue DT 15 aHanu3a GUHAHCOBBIX
MoKa3aJiel C IEeNbI0 X ONMTUMU3AIK. PerieHne npakTHIecKuX 3a1a4 Ha
ONITUMU3AIMIO PACXOJIOB.

Pemenue 3a1a4 ontumusanum B cpeae Scilab. BoamoxnocTn noncka nokaisHOTO
MUHHMYyMa QYHKIMH OJTHOU miepeMeHHo# B cpeze Scilab. Mcnonb3oBanue GyHKImu
optim mist penieHus 3a1a4 onTUMU3aue. [IOMCK JTOKaIbHOTO MUHUMYMa (PYHKIHH
HECKOJIbKUX nepeMeHHol B cpene Scilab. [Touck muanmyma dyrkiun PozeHOpoka.

OnrumMaJbHBIN BHIOOP: 321244 JIMUHEHHOI0 IporpamMmupoBanusi. OyHkuuys
nenu. CucrteMa OrpaHMYeHUH 3a/1a4 JMHEWHOTO nporpammupoBanus. OyHKuus
linpro mis pemenus 3anad muHEHHOTO IporpaMMupoBanus. CTpykTypa
UCIIOJIb30BaHuE. Perienre npakTHKo-OpUEHTUPOBAHHBIX 331a4, TPEOYIOIUX
ONTHMH3AIINH, C IIOMOIIBIO BO3MOXHOCTEH cpepl Scilab.

OnTuMu3anus BEIYUCIUTENbHBIX NPOLECCOB: MPaKTUKYM. [lapaniensHbie n
IIOCJIEIOBATEIbHBIE BBIYMCIUTENBHBIE IPOLECCHI. 3aBUCUMOCTD BBIYMCIIMTEIBHBIX
MPOLECCOB APYT OT Apyra. OnpeaeneHne MakCuMaabHON (MUHUMAaIbHOM)
IIPOJOJKUTEIILHOCTY BPEMEHU BBIITOJIHEHUS BBIYNCIUTEIIBHBIX ITPOLIECCOB IIPU
3a/IaHHBIX YCIOBUAX. OCHOBHBIE METO/IbI PEIIEHUS 3a/1a4 ONTHUMH3ALUU.
Huarpamma ["aHTa B pelieHuu 3a1a4 ONTHUMH3ALUU TapAJIIETbHBIX
BBIYMCIIUTEIBHBIX MPOLIECCOB.

Conepmaﬂne MoayJd «I/ICKYCCTBCHHblﬁ HHTCJIJICKT 1 MAaIlIMHHOC oﬁyqune»
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B conepxxanuu yue6HOT0 MOAyIst «MICKyCCTBEHHBIM MHTEIJIEKT U MAITUHHOE
00y4eHHEe» BBIIAEISIIOTCS OJIMH TEMATUYECKHUI pa3iesl, KOTOPhIA HAIpaBJIEH Ha
3HaKOMCTBO O0YYaIOUINXCs ¢ UCTOPUEH U JOCTUKEHUSIMHU UCKYCCTBEHHOTO
UHTEJUIEKTA, a TAKKE 3HAKOMCTBO C OCHOBHBIMH IPUHIMIIAMH U AJITOPUTMAMHU
MAIIMHHOTO O0y4YEeHUsl.

Pa3nen 3. «McKycCTBeHHBIH HHTEJUIEKT U MAallIUHHOE 00yueHue», 17 yacos

HckyccrBennblii uaTE 1eKT. BBenenue. Onpenenenne UN. YcnoBHoe nenenue
cucteM U cnaberit (mm npuknagaoi) MW, cunpHbIN (Miu 00mIwii) 1
cynepcunbHblil. Mcropus pazsutua M. Tect Trropunra. O0nactu npuMeHEHUs
NH. KoMnploTEPHOE 3pEHUE, CHCTEMBI PACIIO3HABAHUS PEYH, IKCIIEPTHBIE CUCTEMBI,
pOOOTOTEXHUKA U JIP.

Ucnoan3oBanue cymecrpyomux cucrem M. Ontumuzanus 00CTyKUBaHUS
0aHKOMAaTOB, 00pabOTKa 3asIBOK Ha KPEIUTHI, IIOBBIIIEHUE OE30M1aCHOCTH
TpaH3akuuii. Micnonbp30BaHne HEUPOCETEN I CHUKEHUSI aBAPUMHOCTU Ha JOPOTax.
Ucnons3oBanue U B nuarHoctuke, poOOTOB-aCCUCTEHTOB B XUpypruu. Cuctemsl
YMHOTO JIoMa: yIpaBiIeHUE KIMMAaTUYECKOU TEXHUKOM, HHTEIICKTyaIbHbIE
cUCTeMbI Oe30macHoCTy U Ap. CepBUCHl pacliO3HAaBaHUS U CUHTE3a PEUU.
WNurtennextyanbHas 00paboTKa JOKYMEHTOB JJI ONTUMHU3ALNU JJOKYyMEHTO000pOTAa.
3ajayu MAIIMHHOTO 00y4eHus. MallimHHOE 00yUeHHE KaK METOA0JIOTHS
ncKyccTBeHHOro untesiekra. Kinaccudukanus. Perpeccus. Knacrepuzarusi.
O0paboTKa ecTeCTBEHHOTO s3bIKa. OCHOBHBIE aJITOPUTMbI MAITUHHOTO OOYYEHHS.
Ouenka kayecTBa Moaesu. Pa3ienenre BBIOOPKH Ha 00yYarOUIyt0 U TECTOBYIO.
Hcnonb3oBaHre METPUK B Pa3IMYHBIX 3a]ja4aX MAlIUHHOTO OOy4EHHUS.
Bo3moskHble ommbku kinaccugukanuu. PopMrUpoBaHUE MAaTPUIBI OITMOOK.
BrisBiieHre METPUK KavyecTBa JJIs1 3a/1a4 KJIacCU(UKAIUU U PETPECCHH.

Mertoa oauaxaimux cocenei. Mcnonbs3oBanue Merona K-omxaiimmx cocenen mis
pereHus 3ana4yn kinaccudukamnuu. [1oaroToBka qaHHBIX sl IPUMEHEHHS] METO1a
K-NN. OcHOBHBIE 3TaIlbl B PEIICHNH 3a/1a4. 3HAKOMCTBO C UCIOJIb30BAHUEM METO/1a
K-Omokaiiimmx cocenei i perieHus MPaKTUYSCKUX 3a7ad.

AHAJIM3 OTKJIOHEeHUI1. MeTobl OLIEHKU KauecTBa PEIICHUs U1 3a/1a4 MalllMHHOTO
oOyuenwus. Pemenne 3agaun MUHUMHU3AIIMK OTKJIOHEHUH. OCHOBHBIE TIPU3HAKH
BO3HUKHOBEHUS HEJ000YUEHUS U TepeoOyUeHHsI B IPOLECCE MAILTMHHOTO
00yueHwus.

[epeBo npuHaTHS pemieHuil. CxemMa ¥ OCHOBHBIE XapaAKTEPUCTUKHU APEBOBUIHOTO
rpada. Jluctoroii y3en. MicnonszoBanue ApeBOBUIHOTO rpada B KAYECTBE JiepeBa
NPUHATHS PELICHUI. METOI0I0THYECKUE TPENMYLIECTBA IEpEBa IPUHATHS
peienun. Mcnonp3oBanue Aepesa NPUHATHS PELLIEHUN IS PELLIEHUs IPAKTUYECKUX
3aaad.

3agaua kiaaccupukanuu. Jluneiinas moaesb. 3a1a4a KraccupuKaiuy B
MamuHHOM oOydeHnn. Onucanne MareMarnaeckoi Moenu. JInneitnas GyHKims
oHOM epeMeHHoi. Onpeaenenne Kod(GpPUIMEHTOB IMHEHHON HYHKIIMA METOJOM
[IOCJIEI0BATEIIbHBIX YTOUYHEHHH.

OO0yuenue Juneiinoi moaenu. Co3ganne o0yyaromeil Bbioopku. Onrcanue
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mpoiiecca 00yueHus. Jmoxa. 3HaKOMCTBO ¢ 00y4eHHEM JIMTHEWHOW MOJIENN Ha
MIPOCTOM MPUMEPE UCKYCCTBEHHOI'O HEMpPOHA ¢ OJHUM BXOJ0M, Korjaa y=Ax (mpu
b=0).

JIuneiiHasi perpeccusi. 3HAKOMCTBO C OCHOBaMU JIMHEWHOW PErPECCUMU.
[MpsimonuHeitHas annpokcumanus. Bo3moxHocTu oriennBarens LinearRegression
oubarorexu Scikit-Learn. PaccMoTpenne mpuMepoB UCIIOIb30BaHUs JTMHEHHOM
perpeccuu.

IepuenTpon. Heiiponnsbie cetu. [losnenue nepuentpona. Onucanue U cxema
AJIEeMEHTapHOro MnepienTpoHa. MizmMeHnenune BecoBbix kordduiieHToB. Metoaunka
00yYeHHUs MOJIEIIH.

MHorocJioiiHbIe ceTH. APXUTEKTYpa MHOTOCJIONHON ceTh. OCHOBHBIE IPUHITUIIBI
pabotel. Oynkmus aktuBanmu. KomndecTBO BXOJ0B U BBIX010B. OmnipeienieHne
KOJIMYECTBA CKPBITHIX clIOEB. OO0ydeHnEe MHOTOCIONHOM ceTh. MeToa oOpaTHOro
pacpoCTpaHEHUs OMHUOKH.

BaiiecoBckas craructuka. BeposTHocTHBIE anroputmel. OnipeaeneHue
BEpPOSITHOCTH MPUHAIIEKHOCTH K Kiaccy. HezaBucumbie nmpusznaku. O0padboTka
3aBUCUMBIX MIPU3HAKOB. VIcoNb30BaHe HAMBHOTO 0al€COBCKOTO KiaccupukaTopa
B PELICHUH 3a]a4 C UCTOJIb30BAHUEM BEPOSITHOCTHBIX AJITOPUTMOB.
NupuBuayaabHblii poekT. BoIOOp 0IHOrO U3 aIrOPUTMOB MAITMHHOTO OOYUYECHHUS
IUIS peleHus 3a1a4 npoekTa. Mcnonb3oBanue 6udaunorex Python ms o6ydenus
mozenu. OneHKa KauyecTBa NoJIydeHHOM MoAenu. Busyanuszanus pe3yibrara.
AHanu3z u odopmileHHEe pe3ynbTaTa padoThI.
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TEMATHYECKOE IINTAHUPOBAHHUE KYPCA
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«JTPAKTHYECKAS TH®POPMATHUKA»

10 kaacc

1 gac B HeJeI10, BCEro —

34 yaca

Tewmpl,
PaCKpBIBAIOIIINE
JIAHHBINA pa3e

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX
W3y4YCHUE

VYyebHoe conepxanue

OcHOBHBIE BUBI JEATEIHHOCTU
YUYaITUXCs TIPA U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

Paznen 1. O6paboTka MacCHMBOB JJaHHBIX B 3JIEKTPOHHBIX Ta0auuax (9 yacos)

DyHKIUH
PIICKTPOHHBIX
Ta0IUL A1
00pabOTKH OOJIBIITHX
MacCHBOB JaHHBIX (1
4ac)

Vcnonb3oBanue (pyHKIMIA B
OT st 06paboTKH OOTBITUX
MacCHBOB JIaHHBIX 0€3
TONOJIHUTENBHBIX YCIOBUM:
CUET, CYMM, CP3HAUY,
MAKC, MUH. O6paboTka
OJHOTO Jhara3oHa 3HAYEHUU
MPU HAJTUYUU YCIIOBUS C
MOMOILBIO (PYHKIIMKA:
CUETECJIU, CYMMECJIH,
CP3HAYECJIN. ObpaboTka
HECKOJIbKHUX JAHana3oHOB
3HAYECHUH ITPU HAJTUIUHU
HECKOJIBKHX YCIIOBHM C
MOMOIIBIO (QYHKITUH:
CUETECJIUMH,
CYMMECIJIMMH,
CP3HAYECJINMH,
MAKCECJIN, MUHECIJINA.

PackpoiBaeT cMbICH
M3y4aEMBbIX TTOHATHH.

Hcnonbe3yet mactep
bynkuwmii npu padote ¢ IT.

PaspabateiBaetr anroputm
pEeIIeHus 3a]Jaut C
UCIIOJIb30BaHUEM
CTaTUCTUYECKUX (PYHKITUI
J1s1 00pabOTKH OOJIBITHUX
MAaCCUBOB JIaHHBIX.

Knaccudumupyer
byHKIUU 1151 00pabOTKU
MAaCCHBOB 10 HAIUYHUIO WIIN
OTCYTCTBHUIO YCIOBHUS/
YCJIOBHUI.

Hcnonp3yer
BO3MOYKHOCTH 00paOOTKU
JTAHHBIX C TTOMOIIBIO
bynakuwmii B OT niis pemieHust
MOBCEIHEBHBIX 3a/1a4.
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3e

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX
W3y4YCHUE

VYyebHoe conepxanue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

Busyanuzanus
naHHbIX (1 gac)

O6paboTka 6OIBIITNX
00bEéMOB aHHBIX B DT mepen
BU3YATU3ALUEH.
Oco0EeHHOCTH pa3HbIX BUJIOB
arpaMM U Ux
MCIOJIb30BaHUA.

[locTpoeHue quarpamm B
LibreOffice Calc ¢ momomisio
Mactepa. Ctosduaras,
JIEHTOYHAs!, KpyroBas
TuarpaMmabl, Tpaduxk.
JlnarpamMmel B ssuemkax —
CITapKJIAaNHBI.

/Ipyrue TUMbI qUarpaMm:

e CronOupl ¥ TMHUU
bupsxeBas quarpamma
Oo6mactb
[1y3bIppKOBas
JvarpaMMamMu
CeryaTas nuarpamma.

PackpreiBaer cmbIca
M3y4aEMBbIX ITOHATHH.
Omnpenenser uenb
BHU3YyaJIN3ALIUH TaHHBIX.
Bri6upaer u ucrnonb3yer
¢bynkunu OT nnst 06paboTku
JTAHHBIX TIepea
BHU3yaJIN3aLUEN.
[Tonumaer paznuune
TUIIOB JUarpaMm U
IPaMOTHO BBIOMpAET
MOAXO/ISIIYIO B
3aBUCUMOCTH OT LEIH
BHU3yaJIN3aLUH.

Crpout nquarpammel B
LibreOffice Calc ¢
MTOMOIIBIO MacTepa B
COOTBETCTBHH C BEIOpAHHBIM
TUIIOM Ha OCHOBE
00paboTaHHBIX JTAHHBIX.

[IpoBoauT NEpBUYHBIN
aHaJu3 TaHHBIX HA OCHOBE
BHU3yaJIN3alNH.

Bo3moxnbIE
HaIpaBJICHUS
HCCJIEIOBAHUM.
OTKpBITHIE JaHHBIE.
dopmar
CSV (1 uac)

MonenupoBanue
HKCIIEPUMEHTA MPU padoTe
HaJl MHIUBUIYyaJIbHBIM
rpoekToM. Mcnosib3oBanue
bynaknuii: CJIVUMEXY ()
u CJIYUMEX Y. AB() ans
MOJTYYEHHUS] MOJICIIA TAHHBIX
[[EJIBIX CIyYaHBIX

PackpsiBaer cMbICH
M3y4aeMbIX ITOHSATHM.

[Tosicusier
HanpaBJICHUS
HUCCIIeI0OBaHUMH.

Hcnionb3yer maru
MacTepa reHepaluu
CIIyYalHBIX YUCEI IS
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3e

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX

VY4ebHoe conepxanue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

U3yYeHUE
YUCEN B ONPEACTIEHHOM
uana3oHe.
emombaosanme byHKI7iA: HOJTyYeHUs] HEOOXOAUMOI O
acrpeiesieHusl.
CJIUYUNC() u CJIYMC.JB() paclipelt
. *  [lomumaer paznuuue
JUISL TTOJTYYEHUS CITydaiHbIX
WHC €HTOB IreHepaIuu
quces B quanasone ot 0 o 1. TPyM pan
CIIy9aiiHbIX YHCEIl U
OTKpBITHIE JaHHBIE B CETU ya
Mireprer. Dopumar CSV JTOKa3bIBACT MPaBUIBHOCTH
' BbIOOPA AJI1 MOJEITUPOBAHHUS
HKCIIEPUMEHTA IpU
IPOBEJCHUH UCCIIEI0BAHUS.
*  OcyllecTBIAET MOUCK
OTKPBITHIX JAHHBIX B CETU
NuTepHar.
O6paboTka
. *  PackpsiBaeT cMbICI
MacCCHBOB JIaHHBIX B [Micniosb30BaHue (QyHKITHIA 5
U3y4aeMbIX MOHITHH.
SIIEKTPOHHBIX [T s 06paboTKU OONBIINX

tabnuimax (1 gac)

MaCCHUBOB JaHHBIX.
Maccusbl qaHabIX B OT.
OnHOMEpHBIE U ABYMEPHBIE
MacCCHUBBI. THIIBI TaHHBIX,
pe3yabTat padoThl. OyHKIUS
HAUMEHBIINNA
(HAVBOJIBLINN).
[lossieMeHTHOE CI0KEHUE,
BBIYMTAHHUE, YMHOKEHHE U
NIEJICHNE PJIEMEHTOB JIBYX
MaCCHBOB.

Penienue npukiiagHubIx 3a1a4d
BBEIOOPOYHOTO
CYMMHUPOBAHUS C
HCITOJIb30BaHUEM

[Tonumaer paznuuue B
npuMeHeHuu GopMyI K
JIMATa30Hy sYeeK U
npuMeHeHuu GopmyI K
MacCUBY JaHHBIX.

[Ipumensier
BBIYUCTUTEIbHbIC (DYHKIIUN
K MaccuBaM JaHHBIX JJIs
MOBBIIIECHUS
() PEKTUBHOCTH PEIICHUS
MPUKIIAJIHBIX 33/1a4 aHalln3a
JTAHHBIX.

Pemaer 3anaun
MO3JIEMEHTHOT'O CJIOKEHUS,
BBIYUTAHUSI, YMHOKCHUS U
JIeJICHUS IByX MacCHBOB.
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3e

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX
W3y4YCHUE

VY4ebHoe conepxanue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaIUXCs IPH U3yYCHUH TEMbI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

MaCCHBOB.

npUMeHEeHHuEeM (QyHKITHI
00pabOTKK MacCHBOB.

O6paboTka JaHHBIX
B (paitnax popmara
CSV (1 uac)

[IpencTaBieHue 1aHHbBIX B
dbopmare CSV.

Coxpanenue naHubix T
LibreOffice Calc B ¢popmate
CSV. Hcnonws3oBanue
Pa3IMYHBIX PA3ACIUTEIICH.
O0bEM namsaTu (Gailaos
dopmara CSV. JlocTronHcTBa
W HEeJIOCTaTKH (hailJioB,
MpEICTaBICHHBIX B popMare
CSV.

[IpakTrueckas paboTta 1o
MpeoOpa30BaHMIO JaHHBIX B
dbopmar CSV.
CpaBHUTENBHBIN aHATU3
3aHMaeMoOro o0bEMa
MaMsTH TIPU XpPaHEHUH B
TaOJUYHOM U TEKCTOBOM
dbopmarax.

e  PackpsiBaeT cMbIch
M3Yy4aeMbIX MTOHSATHUH.

e IIpeoOpasyer
TEKCTOBBIN (haiis B popmar,
oOpabateiBaembiil IT, u
Ha00OPOT.

e Ilonumaer o6yacTh
MPUMEHEHUS U JOCTOMHCTBA
dbopmara CSV s
COXpaHEHUS U Iepe/lauu
JTAHHBIX.

* IIpaBunbHO
pacnakoBbIBaeT (HaITbI
dbopmara CSV s
MOCJIEIYIOIIETr0 aHAIN3a
nanHbIx B OT.

CrtpaHuua 27 us 76



Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3e

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX
W3y4YCHUE

VY4ebHoe conepxanue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YUEOHBIX IEUCTBUM)

KoppensuoHHsIii
ananu3 (1 gac)

CyTb ¥ Ha3HAaYEHUE
KOPPEJSIHUOHHOTO aHAJIN3a.
KoaddurmenT xoppensiuu.
3MEHEHHNE YHCIOBOTO
3HaueHus ko3 duimenrta
KOPPEISALNHU NPU Pa3INIYHON
CTEIEHH 3aBUCUMOCTH
MCCIIETyEMbIX JIaHHBIX.
KauecTBeHHas OLlCHKA
3HaUYEeHUU KO3 puimenTa
KOPPEJSAILUHU 0 IIKAJIe
Yennoka. AHAJIIN3 JaHHBIX C
MCII0JIb30BaHUEM (DYHKIIMH
KOPPEJI 8 OT LibreOffice
Calc. IToctpoenue rpaduka
paccesHus. JIuaus TpeHaa.
Pa3bpoc naHHbIX
OTHOCHUTENBHO JINHUU
TPEH/IA.

Mento [lannbie. CTaTUCTHKA.
Koppensiius 11t HoCTpoeHus
KOPPEIAILMOHHOW MaTPULIBL.
PelieHre mpuKIaaHbIX 3a0a4
aHajM3a JTaHHBIX Ha
OIPENICIIEHUE TTPAMOMN UIIU
0o0paTHOM 3aBUCUMOCTEH 110
3HAYCHUIO KOA(PPUIIUCHTA
KOPPEJISIUU.

*  PackpsiBaeT cmbICH
M3y4aEMBIX ITOHATHUH.

* Ilonumaer pazHuIly
MEXKy IPUYHUHHO-
CJIEICTBEHHOM CBSI3bIO U
KOppEeIsiuen TaHHbIX.

* [lloHumaer
HEOOXOAUMOCTh
MCIIOJIb30BaHUsA
KOPPEISAIMOHHOIO aHAIN3a
OOJIBIIINX TAaHHBIX B
KaueCTBE MHCTPYMEHTA
HCCIICIOBAHMUS.

*  Baneer HaBbIKaAMH
UCIOJIb30BaHUs (DYHKIIMIA
9T LibreOffice Calc nns
BBIYHCIICHUS KO3 uImeHTa
KOppEISLNU, TOCTPOCHUS
rpaduka pacceMBaHus.

*  Crpour
KOPPEJSIHUOHHYIO MATPHILY
C MMOMOIIBI0 MEHIO /[aHHBIE.
Cratucruka.

Koppensus.

* IIpoBoaut ananu3
KOPPENALMOHHON MaTPUILBI,
HCIIOJIB3YS YCIOBHOE
dbopmaTrpoBaHUe.
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3e

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX

VYyebHoe conepxanue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

W3y4YCHUE

Boccra"osienue [3ajada BOCCTaHOBIJICHUS o PackpriBaeTt cmbIci

3aBrcuMocTeii (1 [AHATUTHYECKOU M3y4aeMbIX MTOHSATHIA.
gac) 3aBUCUMOCTH 110 OTHEABHBIM | ¢  OOBSACHSET CYTh

BHAYCHUSIM.
NHTEepnoIsIInOHHBINA
MOJIMHOM,
WHTEPIOISAUOHHbBIE

K02 PUITECHTHI.
DKCTPANOJISIIHS.
Crimaxxusanue. Metos
HaUMEHBIIUX KBaJpPaTOB.
[locTpoeHune noJmHOMa
Jlarpanxa. [Toctpoenne
TUHUM TPEHJIA.

polLecca BOCCTaHOBJIEHUS
3aBUCHUMOCTEMN.

*  Baneer HaBbIKaAMH
UCIOJIb30BaHUs (DYHKIIMIA
AJIEKTPOHHBIX TAOIUIL IJIs1
MIOCTPOCHUS
MOJIMHOMHUAJILHBIX TPEH/IOB,
BBIBO/IA KO dUIIMeHTa
JIETEPMUHAIIUU U YPABHECHUSI
MOJIMHOMA.

Koaddurment
NeTepMUHALTIH.
ba3sl 1aHHBIX B P
. aCKpPBIBAET CMBICIT
OIEKTPOHHBIX  |Co3manue b/[ B OT: P

tabnumax (2 yaca)

CTPYKTypa TaOJuIlbI, 3aITUCH,
110J1s1, TUII noJst, ums b/I.
CnocoOnI 3aroTHEeHUs U
peIaKTUPOBAHUS JJAHHBIX.
Hcnionb3oBanue GopMbI 115
3anosiHeHus b/l. CoptupoBka
3anuceil. PopmupoBaHue
3aMpOCOB Ha BHIOOPKY
naHHbIX. OUabT.

[Touck v 3aMeHa TaHHBIX.
Oynkuus BIIP — mouck
HJIIEMEHTOB B TaOJUIIE WITH
Marna3oHe Mo CTPOKaM.
CBo1HBIC TAOJIHUIIBI.

M3y4aeMBbIX TTOHSITHH.

* PaspabarbiBaeT
CTPYKTYPY TaOJHII JIJIs
MTOCTPOCHUS 0a3bl JaHHBIX B
AIIEKTPOHHBIX TaOJUIIAX.

. Bnaneer HaBbIKaMu
UCIOJIb30BaHUs (DYHKIIMMA
AIIEKTPOHHBIX TAOJIUII 110
paboTe ¢ nmpocreiien
pesIMOHHON 6a3oi
JAHHBIX.

*  OcymecTBasier
COPTHPOBKY 3aruceit 6e3
MOTEPH JaHHBIX.

*  IIpaBunbHO
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3e

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX

VYyebHoe conepxanue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

M3y4CHUE

[[penMymiecTBa CBOIHBIX

Tabyui mpyu paboTe ¢ (opMupyeT 3anpockl Ha

0oJBIIMMU 00BEMaMU BBIOOPKY JaHHBIX B

NTAaHHBIX. AJITOPUTM COOTBETCTBHH C

CO3/1aHHUs CBOJHOM TaOIMIIBI. MMOCTaBJICHHOMU 3aJa4cH.

Perienue 3a1a4 Ha co3nanue | ¢ OCyIIEeCTBIISET IOMCK

CBOJIHBIX Tabmil uist BJI. M arperupoBaHue JAHHBIX C
nomolbsio pynkuuu BITP.

* [loHumaer
MPAKTUYECKYIO0 3HAYUMOCTD
CBOJIHBIX TaOJIHII,
CO3/IaHHbIX cpeacTtBamu JT.
Paznen 2. UHTENIEKTYAJIbHBIN aHAJIHU3 JAaHHBIX (8 YacoB)

BBenenue. 3agaun
aHaju3a JaHHbIX (1
yac)

Hayka o qaHHBIX.
Hanpasnenus Data Science.
BocTtpeOoBaHHOCTh
cneruanrctoB Data Science.
[leab 1 OCHOBHBIE ATaAIbI
aHaJIM3a JaHHBIX. AHAIU3,
MPOTHO3UPOBAHUE,
BBIPA0OTKA PEKOMEHIAINI
Ha MpUMeEpax periaeMbixX
3ajad. Mcronb3oBaHue
OMOINOTEK S3BIKA
nporpammupoBanus Python B
KaueCTBE MHCTPYMEHTOB
aHaJn3a JJaHHBIX.
HmnoptupoBanue
OHMOJIMOTEKHU U OTIEIbHON

PackpsiBaer cMmbICH
M3y4aeMBbIX TTOHSITHH.

[ToHnMaeT npu4UHbI
BocTpeOoBanHOCTH Data
Science.

[IpaBuibHO HA3BIBAET
HMCTOYHUKH T€HEPALINU
00JIbIINX 00BEMOB TAHHBIX
B COBPEMEHHOM MHUPE.

Bnaneer nonnMmanueMm
LEJIU U 33]1a4, PEIIaeMbIX C
MOMOIIBIO AaHAJIN3A JAHHBIX.

I'pamoTtHO
UMITOPTUPYET OUOIHOTEKY
U OTJIETBHYIO QYHKIIUIO U3
OMOJIMOTEKH S3bIKA
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3e

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX
W3y4YCHUE

VY4ebHoe conepxanue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

byHKIIMHA 13 OUOINOTEKN
SI3BIKA TIPOTPAMMHPOBAHHUS

Python.

IPOrpaMMHUPOBAHUS

Python.

HOI[FOTOBK& JaHHBIX

PackpreiBaer cmbIc

(1 gac) M3y4aeMbIX TTOHSATUM.
MarmmmHournTaeMble opMaThl
* [loHumaer

MaHHBIX. YeTTOBEKOUNTACMbIC

HEO0OXOIUMOCTh
dbopmatsl qaHHBIX. ChIpbie .

peIBapUTEIbHON
nannbpie. Data set (mabop 6

1 00pabOTKH JIaHHBIX
JaHHELX). MCTOHMKH *  Brnageer nonnmanuem
nanHbIX. HeoOxonumocTtsb
. Habopa BO3MOXKHBIX

MEepBUYHON 00pabOTKHU U

OIIMOOK ¥ MPUYUH UX
CTPYKTYPHU3aLIUU ChIPHIX

BO3HUKHOBEHUSI.
nanHbiX. Hanbosnee gacto - ITpumensier MeTomms!
BCTPEUAIOIINECS OITMOKHU B

00pabOTKH CTPOK A3bIKA
CBIPBIX JTAHHBIX U HEKOTOPHIE

nporpamMmmupoBanus Python,
CTIOCOOBI MX YCTPaHCHHA. WCITOJIB3YET HaBBIK OTIAIKU
MeTosl 00paboTKH

Iporpamm.
CTPOKOBBIX JTAaHHBIX B SI3BIKE
nporpaMmmupoBanus Python.

Cpena Jupyter

Notebook (1 gac)

[IpoexT Jupyter. OcHoBHOE
Ha3HauYCHUE MpoeKTa Jupyter.
Jupyter Notebook u Jupyter
Lab. Ycranoska Jupyter ¢
MOMOIIBIO MEHEKepa
nakeToB Pip. Co3manue u
coXpaHeHHEe OJIOKHOTA B
dopmare .ipynb. OcHOBHBIC
KOMITOHEHTHI OKHa. KotoBEIC
Y TEKCTOBBIE STUYCUKH.
PesxxumMbl

PackpsiBaet cmbich
M3y4a€MbIX ITOHSITHM.

Ucnons3yer cpeny
Jupyter Notebook st
CO3/IaHUs, PETAKTUPOBAHUS
Y OTJIQJKH ITPOrpaMM Ha
SA3bIKE
MIPOrPAMMHUPOBAHUS
Python.

ITonnmaer, kak
CO3/1aTh U COXPAHUTh
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3e

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX
W3y4YCHUE

VY4ebHoe conepxanue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

pEeIaKTHPOBAHUS 1
BBITTOJHEHHUS. TeKcToBas
pa3merka Markdown.

OJIOKHOT B cpeje Jupiter
Notebook.
. Baaneer
BO3MOKHOCTSIMU TEKCTOBOM
pasmetku Markdown.

*  Hcnosb3yeT TEKCTOBBIE
¥ KOJIOBBIC STYCUKHU IS
CO3/IaHUs, PEIAKTUPOBAHUS
¥ BBIIOJIHECHHUS.

[Taker Pandas (1
qac)

bubnuoTeka A aHaIu3a
nmanabix Pandas.

YcranoBka OUOIMOTEKH
Pandas u3 6;0kHOTA.
CtpykTypa JaHHBIX Series.
ApudmernuecKkue orneparu,
TOCTYIT K OTACITBHBIM
DIIEMEHTAM U Cpe3bl B Series.
Series kak cioBaps B Python.
CnocoObI co3qaHus
00BbeKTOB Series. SIBHbIe
HESIBHBIC WHIEKCHI.
CrpykTypa JaHHBIX
DataFrame. Urenue u 3anuch
daiinos ¢popmara .CSV.
KomaHnipl mpocMoTpa
MEPBBIX WU MOCIETHIX
CTPOK CUMTAaHHOTO (haia.

e  PackpeiBaeT cMbICI
M3y4aeMBbIX ITOHATHH.

* IlpaBunbHO
omnpeaenseT 00beKThI Series
u DataFrame.

. Bnangeer komangamMu
co31aHus 00BEKTOB Series u
DataFrame.

* IloHumaer pasHuLy
MEXKy IBHOW U HESIBHOU
WHJICKCAIIUSIMH.

e  (CaMOCTOSTENHLHO
MIPUMEHSIET KOMaHIbI JJIs]
CO3IaHUs 0OBEKTOB Series u
DataFrame.

* IIpaBuibHO
UCIIOJIb3YET KOMaHbI JIJIsi
co3JaHus O0BEKTOB Series u
DataFrame nipu penienuun
3aJ]1a4 aHaJn3a JTaHHBIX.
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3e

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX

VY4ebHoe conepxanue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

U3y4eHUe

Craructuueckue *  PackpsiBaeT cMbICH
lcnonp30BaHue METOAOB K .

XapaKTEPUCTHKU U3y4aeMbIX OHITHH.

naHHbIX (1 gac)

hiieMeHTaMm DataFrame.
Br16opKa 1o ycioBHUIO B
CTOJIOIaX OOBEKTOB
DataFrame.
ArperupoBanue B Pandas.
CyMMupoBaHue 3HaYCHUH,

[MOJICUET KOJITMYECTBA
DataFrame. Crarucruka c

MOMOIIBIO QYHKITUN

describe().

OIIPpCACIICHUC MUHHUMAJIBHOT'O
1 MaKCHUMAJIbHOI'O 3Ha"IeHI/H?I,

3HAYCHUI 00BEKTOB Series u

* [IpaBwibHO
MPUMEHSAET  METONBl K
anteMeHnTaMm DataFrame.

*  (CaMOCTOATENIBHO
dbopmMupyeT KOMaHABI IS
arperupoBaHUs JAHHBIX.

*  IIpoBOoauT nEepBUYHBIN
AQHAJIN3 JAHHBIX HA OCHOBE
METOJIOB OIIUCATEIBLHOM
CTaTUCTHUKMU.

Busyanuzanus u
npeoOpa3zoBaHue
JNAHHBIX (2 yaca)

Busyanuzanus TaHHBIX C

MOCTPOEHUS C IOMOLIBIO
Matplotlib. Hactpotiika
rpadukoB. CoxpaHeHue
KAPTUHKH.
[lepedopmaTrpoBanue
TAHHBIX: OYHCTKA,
npeoOpa3zoBaHue, CIUSTHUE.
KareropuanbpHbie u
YUCIIOBbIC TaHHBIE. [lonck
[POITYIIEHHBIX 3HAYEHU.
MeTonbl 00paboTKH
[POITYIIEHHBIX 3HAYEHU.
@uibTpanys JaHHBIX.

Brioopka

nomortsio Matplotlib. Busr
rpaduKoB U GYHKIHUU JJIST KX

MacimtabupoBaHue JaHHBIX.

*  PackpsiBaeT cmbICh
M3y4aeMBbIX TTOHSTHH.

e IlpaBunbpHO BeIOUpaET
BU/JI Tpaduika AJis perieHus
IMOCTABJICHHOW 3aJ1a4H.

*  (CaMoCTOATENBHO
HACTpamBaeT OTOOpaKeHHE

Ha rpaduKe, UCHOJIb3Ys
BO3MOXKHOCTH OWOJMOTEKH
Matplotlib.

*  IIpaBUiIBHO COXpaHsET
MOJIy4YeHHOE N300pakeHHeE.

*  OcylecTBIsET aHAIN3
JAHHBIX HA OCHOBE
MOJIyYEHHOW BU3yaJIU3aL1H.
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3e

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX
W3y4YCHUE

VY4ebHoe conepxanue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

CTPOK/CTOJIOTIOB 11O
3aJJaHHBIM KPUTEPHUSIM.

[IpaBunpHO ompenensier
KaTeropuasabHbIe u
YUCJIOBBIC TaHHBIE.

[IpaBuUnBEHO HAXOAUT
KOJIMYECTBO MPOMYIIEHHBIX
AYEEK.

CamocTosTENBHO
BBIOMPAET METOJI U
HCIIOJIB3YET €r0 JJIs
00pabOTKH MPOMYIIEHHBIX
3HAYEHUI.

Hcnonp3yer
BO3MOKHOCTH
MaciITaOUupOBaHUS TAHHBIX.

[IpaBusbHO
OCYUIECTBIISIET BEIOOPKY
CTPOK/CTOJOIIOB MO
3aITAaHHBIM KPUTEPHUSIM.

NunuBuyanbHbIN
mpoekT (1 gac)

[IpoBeaeHne pa3BeJOYHOrO
aHaJIM3a U BU3YyaJIU3alHH
0OJIBIIIOTO MAaCCHBA TaHHBIX C
[MOMOILILIO OMOINOTEKHU
Pandas Bo3moskHOCTEMH
Matplotlib gs
BU3YaTH3aI[IN PE3yJIbTaTa.

CamocTosITENBHO
MPOBOIMT
IIPEABAPUTEIbHBIN aHAJIN3
JTAHHBIX C TTOMOIIBIO
oubimotexku Pandas.

Hcnons3yer
Bo3MokHocTu Matplotlib
JUTSL BU3yaTN3alluu
pe3yJbTaTa.

[IpaBunbHO oopmiasieT
pe3ybTaThl IPOBEIEHHOTO
aHanu3a u GopMyIupyeT
BBIBOJIBI.
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3e

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX
W3y4YCHUE

VY4ebHoe conepxanue

OcHOBHBIE BUBI JEATEIHHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

Pasnen 3. Auiropurmsl 00padoTKi cUMBOJILHOM HHpopManuu (12 yacos)

AJIropuTMBI
00paboTku

TEKCTOBBIX JaHHBIX
(1 gac)

3ameHa OBTOPSIOLIUXCS
cuMBOJIOB. Metoz replace.
[Ionck MakcUMaJIbHOU U
MHHUMAaJIbHOM MOJICTPOKHU
cuMBoOJIOB. Ilonck
MaKCHMAaJILHOT'O KOJIMYECTBA
WYX TTOAPS]] CHMBOJIOB.

*  PackpeiBaer cmbIch
M3y4aeMbIX MTOHSATH.

* Bunaneer pazouenuem
CTPOKHU IO TIpoOeniaM Uiu
JIPYTUM CUMBOJIaM.

* IlpaBunbHO ompenemnser
MaKCHUMAJIbHOE u
MUHUMAJIbHOE YHUCIIO
UIYIIUX TOAPS CHMBOJIOB B
CTPOKE, COOTBETCTBYIOIINX
HEKOTOPOMY YCIIOBHIO.

e  OcylecTBIsAEeT TOUCK
KOJIMYECTBA UIAYLIUX
MOAPSIA CUMBOJIOB, CPEIU
KOTOPBIX HET YKa3aHHbBIX
CHUMBOJIOB WUJIU IETIOYKH
CHUMBOJIOB.

*  IIpaBunbHO
OCYILECTBIISIET TTOMCK
MOBTOPSIOIINXCS [IEMOYEK
U3 ABYX, TPEX CUMBOJIOB.

* IloHumaer otnuuue B
MOMCKE MAaKCUMAaJIbHOTO U
MHUHUMAJIBHOTO KOJINYECTBA
CHUMBOJIOB, CPEIU KOTOPBIX
YKa3aHHBIN CUMBOJI
BCTpeUaeTcs N-e KOJIMYECTBO
pas.
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3e

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX
W3y4YCHUE

VY4ebHoe conepxanue

OcHOBHBIE BUBI JEATEIHHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

AHaJIN3 TEKCTOBBIX
JTAaHHBIX.
JIMHaMUYEeCKUI
noaxoz (1 gac)

J1mHa caMoM IJIMHHOM
[MOIIICITIOYKHA CUMBOJIOB.
JIMHAMUYECKUH TOIXOI.
Konosas ta6auia ASCII
char u ord. MakcumainbHOE 1
MHHHMAaJIbHOE KOJIMYECTBO
WTYIIUX ITOJPS] CHMBOJIOB,
3a NCKIIIOYCHUEM yKa3aHHOU
MOJICTPOKH.

e PackpsiBaeT cMbICH
M3Yy4aeMbIX MTOHSATHUH.

* IIpaBunbpHO

OCYLIECTBIISIET CPAaBHEHUE

MOJIPSIT UAYIINX CHUMBOJIOB B
CTPOKE JTaHHBIX.

*  Bmaneetr MmeToioM

nepedopa PJIEMEHTOB st

CpPaBHEHUS COCCTHHX.

*  OcylIecTBIIET TOUCK
MOJICTPOKH, CUMBOJIBI
KOTOPOH PACIIOI0KEHBI B
an(aBUTHOM WJIK 0OpaTHOM
an(aBUTHOM TIOPSIIKE.

*  IIpaBunbHO
OCYIIECTBIISIET TTOUCK
LIETI0OYEK U3 ABYX, TPEX
CHUMBOJIOB ITyTEM Tiepebopa
AJIIEMEHTOB.

MeTton nByX
yKazaTeneu s
cTpok (1 yac)

AHaJIN3 CTPOK HA HAJINYUE
MCKOMOW MOJICTPOKU. MeTon
nByx ykaszareneu. [louck
[MOJACTPOKH, OTPAHUYEHHOU
YKa3aHHBIMH CUMBOJIAMH.

*  PackpsiBaer cMbICH
M3y4a€MbIX ITOHSITHM.

* Buageer metoom
JIBYX yKa3arejeu JIst
IIOMCKa YKa3aHHON

MOJICTPOKH.

*  IIpaBunbHO
OCYILIECTBIISIET TIOMCK
MaKCHUMAaJIbHOTO u
MUHUMAJIbHOTO  3HAYCHUH
MOAIIOCICAOBATEILHOCTH  C
yKa3aHHOW  KOMOWHaIuein
CHMBOJIOB
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3e

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX
W3y4YCHUE

VY4ebHoe conepxanue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

MCTOAOM ABYX YKaSaTGHGﬁ.

AHaIN3 TEKCTOBBIX
¢aiinos. YacToTHBIN
cioBaps (1 yac)

MHOKECTBO KaK CTPYKTypa
naHHbIX. COpTHpPOBKA
MHOkecTBa. PopMmyra
BKJIFOUCHU U UCKITFOUECHU I
T ABYX MHOXECTB. MeTon
count. YacToTHBIN CJIOBApPb.

PackpbiBaeT cMbICH
M3y4aeMbIX TTOHSITHH.

Bnaneer dhopmynoit
BKJIFOUCHMH U UCKJIFOUCHUM
JUIs1 pabOTHI C ABYMS
MHO>XECTBAMH.

[IpaBuiBHO CTPOUT
YaCTOTHBIN CJIOBAph JJIs
000 CTPOKU CUMBOJIOB.

[ enepanus cioB
3a1aHHOTO aj(haBUTa
(1 gac)

[ eHepanys BCeX BO3MOKHBIX
CJIOB 3aJIaHHOTO Habopa
oyks. [lepebopHbIii
anropuTtM. BioxeHHbIe
Kbl Moyis intertools
dbynkun product

PackpeiBaer cmbic
M3y4aeMBbIX ITOHATHH.

Bnageer meTonom
Te€HEPALMH BCEX
BO3MOYHBIX OYKB B
3aTaHHOM Habope.

[IpaBunbHO UCTIONB3YyET
nepeOOPHBINA aNrOPUTM IS
ONpeIeIeHUS KOJIMYECTBA
CJIOB, KOTOPBIE MOKHO
MOCTPOUTH U3 YKAa3aHHOTO
KOJIMYECTBA CUMBOJIOB IPU
HaAJINYUU YCIIOBUM.

[IpaBusbHO UCTIONIB3YET
¢dynkuro product momyis
intertools mis reneparuu
CUMBOJIOB.

[ enepauus Bcex
CJIOB,

[lepecTtaHoBKU OYKB B

3a71aHHOM ciioBe. Moayib

PackpsiBaet cmbich
M3y4aeMbIX ITOHSATHM.
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3e

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX
W3y4YCHUE

VY4ebHoe conepxanue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

YIOBJICTBOPSIOIIN X
ycioButo (1 gac)

intertools, dbyHakws
permutations. Hanuuue u
OTCYTCTBUC CUMBOJIA B CJIOBC.

[Tonumaet oTmuuue
COYETaHHH YKa3aHHBIX
CHMBOJIOB OT BO3MOHBIX
HIepECTaHOBOK.

[TpaBUIBHO UCTIONB3YET
dbyHkIHo0 permutations
moyns intertools mos
TeHepaluy CHMBOJIOB.

O6paboTka
[IEJI0YUCIICHHBIX

TaHHBIX: PAKTUKYM
(1 gac)

[lenounciieHHbIC JaHHBIE.
CuuTsiBanue u3 (aiina.
O6paboTKa PIIEMEHTOB
MaccuBa. BeiOopka
HJIIEMEHTOB MAacCHBa B
COOTBETCTBHH C 33IaHHBIM
ycioBueM. OnpenieneHue
MaKCUMAaJIbHOTO H
MUHAMAJIEHOTO CPEIH
OTOOpPAaHHBIX YKCET.

PackpeiBaet cmbic
M3y4aeMbIX MTOHSATH.

Ocyl1iecTBiseT
oOpallleHre K JaHHBIM
daiina B hopmare .tXt.

[IpaBunbHO UCTIONB3YyET
omnepanny HEIOUUCIECHHOTO
JISJICHUS 7151 ONTPEICTICHUS
JIEIMMOCTH HA YKa3aHHOE
YUCJIO.

[TornmaeT npuHIMI
COCTABJICHHUSI CIIOKHBIX
YCJIOBHM.

Yucnossie
aBToMaThl (1 yac)

AHaJIN3 YHUCIOBBIX
aJITOPUTMOB.
Vcnionb3oBanue QyHKIIMIMA
7151 IPEJICTABIICHUS] YUCET B
Pa3IMYHBIX CUCTEMaX
cuuciicHud. Pemenue 3agaq
Ha 00pabOTKy HaTypalbHbBIX
YHCEJI YMCIIOBBLIMHU
aBTOMaTaMM Ha SI3bIKE

PackpsiBaet cmbich
M3y4aeMbIX ITOHSATHM.

[IpaBusnbHO
ucronb3yeT Gyukimu bin,
int.

OcylecTBIsAET aHAN3
aJIrOPUTMOB PaOOTHI
YHCJIOBBIX aBTOMATOB.

Baaneet metogamu
pelieHus 3aa4 Ha
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3e

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX

VYyebHoe conepxanue

OcHOBHBIE BUBI JEATEIBHOCTH
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

W3y4YCHUE
AHAJIN3 YMCIIOBBIX
nporpamMMmupoBanus Python.
aJIrOPUTMOB.
Perynspubie * PackpeiBaer cMbICIT

BbIpaxkeHus (3 yaca)

3HaxomcTBO ¢ PB. O0Omue
[IPUHITUIIBI UCTI0JIb30BaHUS
PB. Monayinb re s3pika
nporpaMmmupoBanus Python.
OCHOBBI CHHTaKCHCa.
[11aGnonbI. YKa3anue
KOJINYECTBA TOBTOPEHUM.

[ [pruMephl UCITOIB30BAHMSL.

Monaudukaius TeKCTOBBIX
JTAHHBIX C UCIOJIb30BaHUEM
PB. Ouncrka 1aHHBIX.
Pa3neneHue 1aHHBIX Ha
OTIEeJIbHBIE CTONOLBI. [Tonck
1 3aMeHa ¢ romoIisio PB.
®dyukuuu search, fullmatch
MOJTyJIs I€.

M crionb30BaHue perysipHbIX
BBIPAKCHUH JIJISI TOMCKA U
3aMEHBI JJAHHBIX C IIOMOIIBIO

cpeacTB oHUCHOTO MaKeTa
LibreOffice.

M3y4aeMbIX TTOHSITHH.
[ToHnMaeT NPUHIIUIIBI
CO3JIaHUS U HCIIOJIb30BAHMUS

PB.
*  OcylIecTBIET TOUCK
10 YCIIOBUIO C
ucnoab3oBanuem PB.
[IpaBUJIBHO HCIOJB3YET
PB 1a ouncTKM JaHHBIX.
Ocyl1iecTBiseT
pa3zesieHne  JaHHBIX
OTIEJILHBIE CTOJIOLIBI.
[IpaBunbHO HCHIONB3YET
PB g moumcka M 3aMeHBI
JTAaHHBIX.

Ha|

Pemenue 3agau Ha
g posanue (1 gac)

Kpunrorpadus.
[[TudpoBanne u
nemmdposanue. [Hudps
noactanoBku. [1udp
[{e3aps, cxema mm@poBaHus.

PackpsiBaeT cMmbICI
M3y4aeMbIX ITOHSATHM.
[IpaBunbHO
UCIIOJB3YET BO3MOXKHOCTH
A3bIKA IPOIPAMMUPOBAHUS
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3e

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX
W3y4YCHUE

VY4ebHoe conepxanue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

Python mis mmdpoBanus
uHbOpMaIuu.
*  Branmeer mpocThIMU
METOJIaMU MHU(POBAHUS U
nenudpoBaHus
uH(bopMaIuu.

Pa3nen 4. UnciieHHble MeTOBI (5 4acoB)

[IpakTHKyM 11O
pELIECHUIO
YpPaBHEHU B
PIEKTPOHHBIX
Tabiuiax (1 gac)

[lorpemHoCTh BEIYMCICHUM.
VI CTOYHUKHN OTPELIHOCTEN
[pY KOMITBIOTEPHBIX
BBIUHUCJICHUAX. MeToanKa
pEILICHUSI YPaBHEHUM C
MCII0JIb30BaHUEM
TaOJIUIHOTO IIpoIIeccopa.
PerieHue TMHEHMHBIX
ypaBHEHMI. MeTon
npuomxeHuit. [logdbop
napamMmerpa.

*  PackpbIBaeT CMbICH
M3y4aEMBbIX TTOHATHH.

*  llonumaer npu4YMHBI
BO3HUKHOBEHUSA
IIOI'PEIIHOCTH BBIYMCIICHUN.

* Bunaneer
rpagu4IecKuM METOI0M
pELICHUs] YPABHEHUM.

*  IIpaBuUibHO KMCNIONB3YET
NPUOIMKEHHBIN METO]T
pelIeHns YpaBHEHUH C
ITOMOUIBI0 BO3MOYKHOCTEN

OT.

Pemenue
(MHAHCOBBIX 33124
B DJICKTPOHHBIX
Tabmiax (1 gac)

CrpykTypupoBaHue
nHpopmaruu GUHAHCOBOTO
XapakTepa o IIeHaX U
ACCOPTUMEHTE TIPHU BHIOOPE
TOBapoB U yciyr. CpaBHEHHE
BAPUAHTOB PACXOOB U
10X010B. JINUHbBIN 1
ceMeNHBIN OrouKkeT. Pacuér u
yIUIaTa HaJoroB.

*  PackpsiBaeT cMbICT
M3y4aeMbIX ITOHSITHM.

*  OcymiecTBisieT MOUCK
OTKPBITON MHGOpMALINH
(bUHAHCOBOTO XapaKkTepa B
cetu MHTEpHET.

. Bnaneer HaBBEIKAMU
CTPYKTYpH3aLIUU
(dbuHaHCOBOM MHGOPMAIIHH.

*  IIpaBWiIbHO IIPOBOIUT
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3e

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX

VY4ebHoe conepxanue

OcHOBHBIE BUBI JEATEIBHOCTU
YYAITUXCS IPA U3yYECHUU TEMBbI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

M3y4YeHUE
CPaBHUTEIIbHBIN aHAIIA3
pa3sTUYIHBIX (PMHAHCOBBIX
MPOAYKTOB, BKJIFOUAS
0aHKOBCKHE YCIYTH.

HccnenoBanue [locTpoeHue rpagukos *  PackpbIBaeT CMBICI

rpa@ukoB GyHKIHIMA
B MTOJISIPHBIX
KoopauHatax (1 gac)

(yHKUHNA B MOJISPHBIX
KOOpJAMHATaX.

Odopmienue rpaduka B IT.
HccnenoBanre N3BMEHEHUS
rpaduka B 3aBUCUMOCTH OT
KOJIMYECTBA BRIOPAHHBIX
3HaueHuil. McceienoBanue
noBeicHUs Tpaduka B
3aBUCUMOCTH OT 3HAUYCHUU
K03 (PUITMEHTOB.

M3y4aEMBbIX MTOHATHH.

[Tonumaer
0COOEHHOCTH MOCTPOCHHUSI
rpadukoB GyHKIMIA B
MOJISIPHBIX KOOPJAMHATAX.

Bnaneer naBbikamMu
VICCIIEIOBATEIIbCKOM
JESATEeILHOCTH MPU
MIPOBEICHUH
DKCIIEPUMEHTOB.

[TpaBUITBEHO BBISIBIISET
napaMeTphl, BIHSIONTIE Ha
pe3yJbTar.

[IpakTUKyM 11O
BBIYMCIICHUIO IJTUHBI
kpuBoi (1 yac)

Jluckpern3anus Kak METOx
ONpENEJICHNS IJIMHBI KPUBOMU.
[[lar quckperuzanuu.
HccnenoBanue BIUSTHUS
ara JMUCKpETU3aluu Ha
KOHEYHBIN Pe3yJIbTar.

PackpriBaer cMbICT
M3y4aeMBbIX TTOHSTHH.

IIpaBunbHO
VCIIOJIB3YET
JHUCKPETU3ALUIO IS
BBIUHCIJICHUS JIJIMHBI KPUBOMU.

Bnaneer HaBBEIKAMU
MCCIIEIOBATEIbCKOM
JEeSITENTbHOCTH TIPU
MPOBEICHUH
AKCIIEPUMEHTOB.

[IpakTHKyM 110
BBIYVCIICHUIO

riomazaeit puryp

[[pubnnKEHHOE BBIUMCIECHUE
riomaau Gurypel. Meton

PackpsiBaer cMbICH
M3y4aeMbIX ITOHSITHM.
[IpaBunbHO
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Tewmpl,

PAaCKpBIBAIOIIINE
JIAHHBINA pa3e
MpOrpaMMBbl, U

KOJIMYECTBO YaCoB,

OTBOJAMMOE Ha UX
M3y4CHUE

VY4ebHoe conepxanue

OcHOBHBIE BUBI JEATEIBHOCTH
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

(1 gac)

TUCKPETU3AINH JIJIS
BBEIYHCIICHUS TUTOTIIA TN
burypsl. MeTo sl
MPSIMOYTOJIbBHUKOB U
TpATCIUN.

UCIIOJIb3YeT
JTACKPETU3ALNIO TS
BBIYMCJICHUS ILJIOIIAAN
duryp.

*  OcymiecTBIsIET
BBIYMCJICHHUE TIIOIIAIN
¢uryp B 9T ¢
HCITOJIb30BAaHUEM METOJIOB
MPSIMOYTOJILHUKOB 1
Tparneuui.

*  Baneer HaBbIKaAMH
HCCIICIOBATEIILCKOM
JIeSITEILHOCTH TIPH
MIPOBEICHUU
SKCIIEPUMEHTOB 110
HM3MEHEHUIO TTapaMeTPOB
MIPU BBIYUCIICHUU TLIOIIAIH

dburyp.
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11 kaacce

TemaTnueckoe miannposanme Kypca «llpakruyeckass unpopmaruka» 1 yac B
Heae10, Bcero — 34 yaca

Tewmsl,
PAaCKpBIBAIOIIINE
JTAHHBIN pa3iel

MpOrpaMMBbl, U
KOJIMYECTBO YaCOB,
OTBOJMMOE Ha UX
W3y4YECHUE

Y4eOHoe coepKaHne

OcHOBHBIEC BUBI ACATEIHHOCTU
YYaITUXCs IPA U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

Paznen 1. MoaeanpoBanue

(9 yacoB)

Cpena Scilab (1
Jac)

[Taxer Scilab. Haznauenue n
yCTaHOBKa. BHeIIHUN BU]T
OKHa IIPOrpaMMbl. 30HBI
[IPOCMOTpA U
penaktupoBaHus. OCHOBHBIC
KOMAaH/IbI TJITAaBHOT'O MEHIO
Scilab. Pabora ¢ daiinamu.

OcHOBBI paboOTHI B cpefie
Scilab.

PackpriBaet cMbIc
M3y4aeMbIX TTOHSTHM.
ITonumaeT oCHOBHOE
HasHaueHue makera Scilab.
[IpaBmIbHO KCTIOJIB3YET
OCHOBHBIE KOMaH/IbI.
Bnangeer MmexannsMmom
paboThI ¢ Qaitnamu.
OcymecTBisieT
paboty B cpene Scilab.

Cpena Scilab:
[HOCTPOCHUE
rpadukos (1 yac)

[locTpoeHue AByMEPHBIX
rpadukoB. @ynkuus plot.
[TocTpoenue rpadukoB
HECKOJbKUX (DYHKIIMIA B
OJIHOM CHUCTEME KOOpAUHAT.
Heckonbko rpadgukoB B
OJTHOM rpauIecKOM OKHE.
Odopmiienne rpagukos.
[TonspHas cucrema
KOOpIMHAT.

PackpreiBaet cmbIc
M3y4aeMbIX MTOHSTHH.
[IpaBuibHO
ucnonb3yeT Gynknuio plot
JUTs1 IOCTPOEHMSI TpaUKOB.
I'pamoTtHO
OCYIIECTBISIET 0POPMIICHUE
rpadukoB B cpene Scilab.
Bnaneer
MOCTPOEHUEM TPa)UKOB B
MOJIIPHOU CUCTEME
KOOpJIMHAT.

[TocTpoeHnue
TPEXMEPHBIX

[TocTpoeHune TpEXMEpPHBIX
rpadukoB. OdopmiieHue

PackpsiBaet cmbich
M3y4aeMbIX ITOHSATHM.
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3zei

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX
W3y4YCHUE

Y4eOHoe copepKaHue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

rpadukoB B cpene
Scilab (1 gac)

TPEXMEPHBIX TPAPHUKOB.

®dyukuuu genfac3d u eval3dp.

®dyukuuu meshgrid, surf u
mesh. ®yukuuu plot3d2 u
plot3d3. dpyrue ¢pyHKIINN.

. [TonnMaeT npUHUIKIIBI
IIOCTPOEHUS TPEXMEPHBIX
rpauKoB.

*  IIpaBUIBHO UCMIONB3YET
OCHOBHBIE (YHKITUU JJIsI
MIOCTPOCHUS TPEXMEPHBIX
rpaduKoB.

*  OcymecTBusieT
oopMIIeHHE TPEXMEPHBIX
rpaduKOB B COOTBETCTBUU C
3a7a4en.

Cpena Scilab:
perieHue
ypaBHeHu# (1 gac)

BosmoxxkaocTu cpeast Scilab
IS pELIEHUS] YPAaBHEHUM.
Onpenenenue moamHoma ¢
noMoInbo GyHKImH POly.
Pemenue anredpandeckux
YPAaBHEHUN C TOMOULIBIO
dbyHKITUN roots.
['paduueckoe perieHue
3alauH.

*  PackpsIBaeT cMbICH
M3y4aeMbIX MTOHSATHM.

* Buaageer oCHOBHBIMU
BO3MOYHOCTSIMU CPEJIbI
Scilab gyst perenus
YpaBHEHUM.

*  IIpaBuIbHO UCHIOJIB3YET
dbyukImio poly.

. [TornMaeT npUHLIKIIBI
rpaduuecKoro pereHus
3ajad.

MoaenupoBaHue B
cpeae XCOS makera
Scilab (1 gac)

TeXHOIOTHS MOACITUPOBAHUS
B cpene XCos makera Scilab.
bubimoreka XCOS.

[TamuTpsl 6510Kk0B. Cxema
pa3pabOTKH MoJIeTiel B cpelie
Xcos. Uccnenoanue Moaenu
nemmdparopa.

*  PackpbIBaeT CMbICII
M3y4aeMbIX ITOHSITHM.

*  Bunaneet TexHosoruemu
MOJICTUPOBAHUS B CPEIEC
Xcos makera Scilab.

*  IIpaBunbHO
BOCHPOU3BOJIUT CXEMY
pa3paboOTKH MOJIEIICH B
cpene XCos.
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3zei

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX

Y4eOHoe copepKaHue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

M3y4YeHUE
MopnenupoBanue *  PackpsIBaeT cMbICIH
[ paduueckoe .
bu3IIecKuX M3y4aeMbIX TTOHSATUM.
. MOJIeJIMpOBaHUE B cpejie XCOS.
Moenet (1 gac) * IIpaBunbHO
MonenupoBaHue
pa3zpabaThiBacT

HKCTIIEPUMEHTA I10 MOJYYEHUIO
BEIXOJIHOI'O CHTHAJIa
3aganHoro sumaa. Co3manue
MOJIEJIH TI0 AJITOPUTMY.
HccienoBanne MOJICIIH.

bu3MYeCcKyI0 MOJIETh 110
aNrOpUTMY.

OcymecTBisieT
UCCIIEIOBAHUE MOJYYEHHOMN
MOJENH.

MoaenupoBanue
CUCTEM
yrnpasienus (1 gac)

MoenupoBaHue CUCTEM
VIIPABJICHUS B CpeJie
rpaduueckoro
MoOeupoBaHus XCOS.
VccnenoBanue Mojieneit
CUCTEM YTIPABIICHUS.

PackpeiBaer cmbic
M3y4aEMBbIX TTOHATHH.

Bnaneet Oubnnorexkon
cpenbl rpadpuuecKoro
MoJieIupoBaHus XCoS.

[IpaBunbHO moaOUpaeT
OJIOKM I pean3aluu
3aJJaHHOM MOJIEJIN.

OcyiecTBisieT
HCCIICIOBAHUE MOJEITU
yIpaBJICHHUS.

MoaenupoBanue
nomyssiiui (1 gac)

Monenb nonymsiiuu 6e3
OrpaHUYCHUM.
HccnenoBanue cTaHIapTHOTO
pemierus B cpeae Scilab.
Monenp monyJisiuuu ¢
OorpaHUYeHUsIMU. MoJieNb
Oepxronbera. McenmenoBanue
CTaHIAPTHOTO PEILICHUS B
cpene Scilab.

PackpreiBaet cMbIc
M3y4aeMBbIX ITOHATHH.

[Tonumaer otinune
CHCTEM C MPSIMOU U
00paTHOM CBS3BIO.

Ocy1ecTBisieT
UCCIIEIOBAHUE CTAaHAAPTHBIX
pEILIECHUN MOJIEeIIe
nonyJssinui B cpeae Scilab.

Co3nanue

OCHOBHBIE KOMIIOHEHTHI

PackpsiBaet cmbich
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3zei

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX

Y4eOHoe copepKaHue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

Scilab (1 gac)

[Nepekirogareb, (IaXKoK.
[TocTpoeHMEe IPOCTHIX
rpadUYeCKUX MOJIENICH B
cpene Scilab.

U3yYeHUE
rpacpI/IquKI/IX BH3yaHBHOFO HpHHO)KeHI/IH
HpI/IJ'IO)KeHI/Iﬁ B Cpeabl Scilab. Fpa(bnquIcoe M3y4aeMBbIX IOHSITHUI.
cpcac OKHO. KOM&HHH&H KHOIIKA. ° TToruMaeT OCHOBHOE

Ha3HAYEHHE BU3YaJIbHbIX
npuiIokeHui cpeasl Scilab.
Bnaneer
BO3MOKHOCTSIMH CpE/IbI 1JIs
paboThI ¢ rpadUYECKUM
OKHOM, CO3JIaHUS
KOMaHTHOM KHOIIKH,
nepexsoyaTens, (Qaxka.
[IpaBuiBHO CTPOUT
IPOCTHIE rpaguyeckue
mojienu B cpeae Scilab.

Pa3nen 2. Pemenne 3aga4 onTumMu3anum (8 4acoB)

Pemenne 3amau
ONTHUMHU3ALIUU C
MOMOIIBIO
PJICKTPOHHBIX
Tabnui (1 gac)

HMcmonb3oBanue DT mus
pelieHns 3a1a4 ONTUMU3AIUU
TS IMHEWHBIX (PYHKITUH.
OnpeneneHue MakcuMmyMa u
MHUHUMYyMa C TTOMOIIbIO
Pemarens.

Pemenue kelicoB, TpeOyIOIUX
ONTUMU3AIUY.

PackpeiBaet cmbic
M3y4aeMBbIX TTOHSTHH.

OcyiecTBisieT
dbopmupoBaHue
OTPAaHUYUTEIIbHBIX YCIOBUI
IIPU MIOUCKE ONTUMAIBHOTO
peleHus.

[IpaBunbHO UCTIONB3YyET
BO3MOXKHOCTH Pemrarens B
9T LibreOffice Calc o
ONTUMU3ALUHU PE3YIbTATA.

Pemenue 3amau
ONTHUMM3ALNN
(MHaHCOBBIX
MPOLIECCOB

Y4€T 1 ONTUMHU3ALHUS JIMYHBIX
1 CEMEHMHBIX PACXOI0B.
HMcmonp3oBanue DT mis
aHan3a

PackpsiBaeT cMbICI
M3y4aeMbIX ITOHSATHM.
Bnaneer dyHkiusamu

OT nnd pemienus 3a1a4
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3zei

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX
W3y4YCHUE

Y4eOHoe copepKaHue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

(1 gac)

(bMHAHCOBBIX MMOKA3AJIEH C
LEJIbI0 X ONTUMHU3ALUY.
Pemenne prHaHCOBBIX 3a/1a4.

ONTUMHU3AIN (PUHAHCOBBIX
MMOKa3aTeJIeH.

OcylecTBIsAET aHAN3
(MHAHCOBBIX MOKa3aTeNICH ¢
IMOMOIIbIO BO3MOXKHOCTEH
OT LibreOffice Calc.

Pemenne 3amaa
OITUMHU3AIINU B
cpene Scilab (1 gac)

[Tonck JTIOKaIbHOTO
MUHHUMYyMa (DYHKIIUH OTHOM
nepeMeHHOH B cpene Scilab.
®dynxkius optim. [ouck
JIOKaJTbHOTO MHHUMYyMa
(YHKIIMH HECKOJIBKUX
nepeMeHHO# B cpene Scilab.
[Torck MuHMMyMa (QYHKITHUH
Po3enOpoka.

PackpriBaet cmbic
M3y4aeMbIX MTOHSATH.

Ocyl1ecTBIAET TOUCK
ONTHUMAJIBHOTO PELICHMUS C
TIOMOIIIBIO QYHKITUH Optim.

[IpaBunbHO UCTIONB3YET
dyHKIHI0 Optim I Torcka
MUHUMYMa (QYHKITUU
HECKOJbKHX MEPEMEHHBIX.

OnTuManbHBIN Oynkuus uenu. Cucrema
. *  PackpeiBaer cmbich
BBIOOP: 33a/1a4u OrpaHUYEeHMI 3a1a4 -
o N U3Yy4aeMbIX TOHATHUH.
TTMHEHHOTO TTMHEHHOTO
* [IpaBwibHO
[POrpaMMHUPOBAH  [IPOIPAMMHUPOBAHHUS.
: UCTIOJNIB3YET (PYHKIIHIO
us (1 gac) dyuxkius linpro mis pemeHust .
. linpro mist perienus 3anay
3a/1a4 JIMHEWUHOTO .
JMHEHHOTO
IPOrpaMMUPOBAHUS.
IpOrpaMMUPOBAHMUS.
CrtpyKTypa ¥ UCIIOJIb30BAHUE.
*  CamOCTOATENTBHO
bopMyIUpYET CUCTEMY
OTPaHUYEHUN IIPU PELLICHUN
MPaKTUYECKUX 3a]1a4.
OnTuManbHbIi OcHOBHas CyTh *  PackpsiBaeT cmbICH
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3zei

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX

Y4eOHoe copepKaHue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

H3ydeHUE
BBIOOD: IMHAMUYECKOTO "
M3Yy4aeMbIX MTOHSATHUH.
TUHAMUYECKOE MPOTrPaMMHUPOBAHMUS.
*  Beoigenser 3agauu, s
nporpammupoBad  |[Ipeumyiectsa u
KOTOPBIX TMHAMHUYECKOE
ne HEJIOCTATKHU. orba OBAHME
i MMHUPOBaHU
(1 gac) Hcnonb3oBanue DT s porp p
SIBJISICTCSI ONITUMAJTEHBIM
pemienus 3ana4. [Iporpamma
BBIOOPOM.
Ha s13bIKe Python st pemenus C
. aMOCTOSTENbH
3aJlay TMHAMHYECKOTO OCTOATCIILHO
OCYUIIECTBJISIET PELICHUE
MPOTPaMMHUPOBAHMUS. yi P
3amad B OT U Ha A3bIKe
nporpammupoBanus Python.
OnTumaipHas 3anaya o prok3ake. Onucanue

ynakoBka (1 gac)

npoOsiemsl. [TocTanoBKa
3a/ilayu. JTallbl pelieHus

3aJlauM C TOMOIIBIO
TUHAMHUYECKOT'O

MMPOrpaMMHUPOBAHUA HA A3BIKE

Python.

Busyanu3zanus pesyibrara ¢
nomoriso Matplotlib.

*  PackpsiBaeT cMbICII
M3y4aeMBbIX ITOHATHH.

* [IpaBunbHO
BOCHPOU3BOJUT HTAIIbI
pEIICHUS 3a]a4u C
MOMOIIBIO TMHAMHAYECKOTO
MPOrpaMMHUPOBAHUS.

*  (CaMoCTOATENIbHO
pelIaeT 3a/1a4u NoucKa
ONTHUMAJIbHON YIIaKOBKH.

OnruMu3anus
BBIYMCIIUTEIILHBIX
MPOIIECCOB:
MpakTUKyM (2 Jaca)

[TapajutenbHbIE U
1OCJICIOBATEIbHBIC

MPOIIECChI. 3aBUCUMBIE U
HE3aBUCHUMBIE TTPOLIECCHI.
Pemmenue 3agau onTUMHU3AMHA
[pY 33JJaHHBIX YCIOBUSIX.
J/narpamma I aHTa B pelieHun

3a4a4 OIITUMHU3aAIIUH

[MapaJJICIIbHBIX IIPOLCCCOB.

* PackpsiBaeT cMbICI
M3y4aeMBbIX TTOHSITHH.

e Paznuuaer
napajjieJIbHbIEC U
MOCJIEIOBATEIbHbIE
MIPOLIECCHI.

*  (CaMoCTOATENBHO
HAaXOJUT ONTHUMAJIbHOE
pELICHUE B 3alaHHBIX
YCIIOBHUSIX.

*  IIpaBuibpHO CTpOUT
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3zei

MpOrpaMMBbl, U
KOJIMYECTBO YacCoB,
OTBOJIMMOE Ha UX
W3y4YCHUE

Y4eOHoe copepKaHue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

nuarpammy [ anra.

Paznen 3. Uckyc

CTBEHHBbIN MHTEUIEKT M MAalIMHHOE o0y4eHue (15 yacoB)

M CKyCCTBEHHBIN
WHTEJICKT.
Beenenue (1 gac)

UTO Takoe€ UCKYCCTBEHHBIN
nHTeIeKT? McTopus
passutus 1UU.
Kiaccuduxkanus M. Onenka
ypoBHs MU ¢ momoiipro Tecta
TrropuHra. OCHOBHBIE
obnactu npumeHenus M.

PackpriBaet cMbICT
M3y4aeMbIX MTOHSATHA.

[ToHnmaer otnnuue
CUCTEM CJIa00TO U CHIILHOTO
nmn.

OpueHtnpyercs B
OCHOBHBIX 00JIaCTAX
npumeHenus M.

[IpaBuibHO
BOCIIPOU3BOJIUT OCHOBHBIE
aransl pazsutus 1UU.

M cnonbp3oBanue
CYIIECTBYIOIINUX
cuctem MU (1 gac)

baHKOBCKUE yCIyTH,
0e301acHOCTh, MCIUITUHA.
CucreMbl YMHOIO 10Ma.
["0;10COBBIC TEXHOJIOTHH.
O6paboTKa JOKYMEHTOB.
[lepeBobI, reHepanys
KOHTEHTa. | 'eHepanus
M300PAKEHUI.

PackpsiBaer cMbICH
M3y4a€MbIX ITOHSITHM.

ITpuBoaUT IpUMEPHI
CYIIECTBYIOIIUX CUCTEM
Nn.

3a1aui MaIIuHHOTO
oOyuenus (1 gac)

MainHHoe 00y4yeHHe Kak
METO/I0JIOTHS
MCKYCCTBEHHOTO MHTEJUICKTA.
Knaccuduxarus.

Perpeccus. Knacrepuszanusi.
O6paboTKa eCTeCTBEHHOTO
sa3b1ka. KaTeropuu
MaIlIMHHOTO O0Yy4ECHUSI.

PackpsiBaer cMbICH
M3y4aeMbIX ITOHSATHM.

ITonumaer
Ha3HaueHUE KaXXKI0H U3
3agau MO.

YCremHno COOTHOCUT
peraemMyro npooiemy ¢
onHoi u3 3amad MO.

[Tepeuncnsier
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3zei

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX
W3y4YCHUE

Y4eOHoe copepKaHue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YUEOHBIX JIEUCTBUI)

OCHOBHBIE AJITOPUTMBI
MAIIMHHOTO O0YYEeHHUS.

kareropun MO.

OreHKa KauecTBa
Mozenu (1 gac)

Pa3nenenre BHIOOPKH Ha
O0OYYaroIIy0 U TECTOBYIO.
MeTpuKkH B 3a1a4ax
MaITUHHOTO OOyUYEHHUS.
OmuOku KiaccuPuKaImm.
Matpuiia ommbok. Metpuku
KadyecTBa JUIs 3a/1a4
KJIacCU(PUKAIIMU U PETPECCUM.

PackpbiBaeT cMbICH
U3y4aeMbIX ITOHATHUH.

Bianeer npuHImMmnamu
pazzeneHust BHIOOPKH Ha
00yy4aroIyto 1 TECTOBYIO.

[IpaBuibHO
NEPEUUCIIAET METPUKHU IS
3a/1a4 KJaccu(UKauuu u
perpeccuu.

MeToa OMMKanImx
coceneit (1 gac)

Hcnonn30Banne MeTo1a
K-Ommkaiimmx coceneit s
pEIICHUS 3aa9u
kiaccudukanuu. [TogroroBka
MAHHBIX IS IPUMCHCHHS
MeTona K-NN. OcHoBHbIE
STaIbl B PEIICHUH 3a/a4.

PackpeiBaet cmbIc
M3y4aEMBbIX TTOHATHH.

ITonumaet, uto
BKJIIOYACT B ceOs
MOJIrOTOBKA JaHHBIX.

OCMBICJIEHHO
MEPEUUCIISIET OCHOBHBIE
ATarbl B pEIICHUN 3314
meromoM K-NN.

AHanu3
oTkioHeHu# (1 yac)

MeToabI OIIEHKH KauecTBa
pelieHus s 3aaa4
MaITUHHOTO O0yYCHHUS.
MuHUMU3aIMS OTKJIOHCHUMH.
HenooOyuenue u
nepeoOydeHHeE.

PackpsiBaer cMbICH
M3y4aeMBbIX ITOHATHH.

Ha3zbsiBaeT MeToIBI
OIIEHKH KauyecTBa JJid 3a7a4
perpeccunu.

[TonnmaeT OCHOBHBIE
napaMeTpbl HeJ000ydeHUs
U iepeo0yUeHUsI MOJENH.

JlepeBo npuHATUSA
pemenuit (1 yac)

JIpeBoBuAHBIN Ipad.
JIncroBou y3ei.

PackpsiBaet cmbich
M3y4aeMbIX ITOHSATHM.
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3zei

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX

Y4eOHoe copepKaHue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

H3ydeHUE
MeTog0I0THYECKUE
e CaMOCTOSITEJIbHO MMPUBOJIUT
MPEUMYIIECTBA JIepeBa
. MIPUMEPHI PeIIaeMbIX 3a1a4.
MPUHSATHUS PEIICHUM.
. CaMOCTOATEIHLHO
lcrionb30Banue aepeBa
o nepeyucysier OCHOBHBIE
MPUHATHS PEIICHUHN IS
MIPEUMYIIIECTBA METO1A.
peleHus 3a1a4.
3azaua 3agava knaccuukamu.
e PackpbIBaeT CMBICI
kiaccudukanuyu.  |[MaTemMaTH4YeCcKas MOJICITb.

JInHelHast MOJEIIb
(1 gac)

Jluneiinas QyHkius.
Onpenenenue

K03 UIIMEHTOB METOAOM
MOCJIEIOBATEIbHBIX
YTOUYHECHUM.

M3y4aEMBbIX TTOHATHH.

* Braageetr MeTomoM
ITOCJIEIOBATEIBHBIX
YTOYHEHUN KO3()PUIIMEHTOB
JUISL TIOJTYICHUS
pa3IeIUTEIIbHON JIMHUH TPH
KJIaCCU(UKAIIUH.

e  CaMOCTOSTEIBHO
MOJICJIUPYET
KJIacCU(UKAIIIO Ha
3aJlaHHBIX HabOpax
3HAYCHUM.

OO6yueHmne
JIMHEHOU MOJIEIHN
(1 gac)

OOyuaroias BeIOOpKa.
[Iponiecc 06yuenus. Jmoxa.
3HAKOMCTBO C 00y4eHUEM
JIMHENHOW MOJIENIN Ha
[IPOCTOM IIPUMEPE
MCKYCCTBEHHOT'O HEMPOHA C
OJHUM BXOJIOM, Korjga Y=AX
(mpu b=0).

*  PackpbIBaeT CMbICH
M3y4aeMBbIX TTOHSITHH.

* IloHumaeT OCHOBHOE
Ha3HAYCHUE JIMHENHOU
MOJIEIIH.

*  (CaMocCToATENBHO
uccienyer paboTy TOTOBOM
JIMHENHOW MOJICIIH.

JInnerinas
perpeccus (1 gac)

3HAaKOMCTBO C OCHOBaMH
ITMHEWHOMN PETPECCHUU.

[ [pssmonuHeiHas
armpoKCHUMaIls.

*  PackpsiBaer cMbICI
M3y4aeMbIX ITOHSATHM.

* Bnageetr meTogamu
noa0opa mapaMmeTpoB
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3zei

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX

Y4eOHoe copepKaHue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

H3ydeHUE

B03MOXXHOCTH OLICHUBATEIS

LinearRegression OMOJHUOTEKH|  MOJENH C UCIIOJIL30BaHUEM

Scikit-Learn. PaccmoTpenue BO3MOXKHOCTCH OMOJIMOTEKH

MIPUMEPOB HCITOIb30BaHHUS Scikit-Learn.

JTMHEWHOMN PETPECCUU. * CaMOCTOSTEJILHO MPOBOJINT
aHaIu3 MOJIYYeHHBIX
pE3yNbTATOB.

[lepuenTpoH. [losiBNEeHME IEpUENTPOHA.

Heliponnsie ceT (1
4ac)

Onucanue u cxema
HJIEMEHTAPHOTO TIEPIICTITPOHA.
3MeHEHUE BECOBBIX

ko3 dunreHToB. Metoanka
oOyJeHus.

PackpeiBaet cmbIca
M3y4aeMBbIX ITOHATHH.

CamocTosTENBHO
CO3aET CXeMy
AJIEMEHTAPHOIO
MepLENTPOHA.

[lonnmaet npuHIUIT
00y4YeHHUs ¢ I3MCHCHUEM
BECOBBIX KOY(PPUITUEHTOB.

MHOTrOCIOMHEIE
cetu (1 gac)

ApXUTEKTYypa MHOTOCJIOMHOM
cetu. OyHKIMSA aKTUBAIIHH.
OO0y4deHre MHOTOCIIONHOM
cetu. KonmyecTBO CKpPBITHIX
cinoés. Meroa 06paTHOTO
PacIpOCTPAHEHUS OITUOKH.

PackpsiBaer cMmbIC
M3y4aeMBbIX ITOHATHH.

IToHnMaeT OCHOBHBIE
NIPUHLHAIIBI yCTPOWCTBA
MHOT'OCJIOWHOU CETH.

PopMyIHpyET TOAXOBI
pH BBIOOPE KOJMYECTBA
CKPBITBIX CIIOEB.

bariecoBckas
cratucTuka (1 yac)

BeposSTHOCTHBIC allTOPUTMBI.
BeposTHOCTh
MPUHAJJICKHOCTHU K KJ1accy.
HauBHbIi1 6aiiecoBCKuit
kiaccudukarop. O0paboTKa

PackpsiBaeT cMbICI
M3y4aeMbIX ITOHSITHM.

Bnaneetr mexanuzmom
ONPEAEITICHNS BEPOATHOCTH.

[Tonnmaet npuHIUIT

3dBUCHMBIX ITPU3HAKOB.
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Tewmpl,
PAaCKpBIBAIOIIINE
JIAHHBINA pa3zei

MpOrpaMMBbl, U
KOJIMYECTBO YaCoB,
OTBOJIMMOE Ha UX
W3y4YCHUE

Y4eOHoe copepKaHue

OcHOBHBIE BUBI JEATEIBHOCTU
YYaITUXCs TIPU U3yYEHUN TEMBI
(Ha ypOBHE YYEOHBIX JEHCTBUI)

Pemienre npakTHIeCKuX
3a1ay.

paboThI HAaWBHOTO
0alieCOBCKOTO
KiaccudukaTopa.

NuauBHIyallbHBI 11
MpoeKT (2 vaca)

Bb160p 0JTHOTO U3 aNTOPUTMOB
MaITUHHOTO OOyYeHHUS JIJIs
pEIIeHUs 3a]1a4 MPOEKTA.
Vcrionb3oBanue OMOINOTEK
Python nst oGyueHwust Moenu.
OueHka KauecTBa
MOJIY4YeHHOU MOJIEIIH.
Busyanu3zanus pe3yibTara.
AHanu3 u opopMIIeHHE
pe3yabTara paboThl.

*  CamoCTOSTENBHO
MPOBOAUT MOJATOTOBKY
na”abeix g MO.

*  Hcnone3yer
BO3MOYKHOCTH OUOIHOTEK
s MO.

*  AnanTtupyer rotoBbl€
IpUMEPBl  UCIIOIb30BaHUS
MO  1noxg  KOHKpETHBIE
peanu3aluu CBOUX 3a/1au.

e  IlpaBunbHO OQopMmIIsieT
pe3yabTaThl MPOBEAEHHOTO
aHanu3a u (Qopmynupyer
BBIBO/IBI.

Peseps (2 yaca)
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CUCTEMA OIIEHKHU JOCTHU/KXEHUS ITJVIAHUPYEMBIX
PE3YJbBTATOB

3J1eKTUBHOTO Kypca «IIpakTuyeckasi UHpopMaTHKA»

Cucrema OIeHKHU JOCTHKEHUS IJIAHUPYEMbIX PE3YJIbTAaTOB OCBOCHUS 3JICKTUBHOTO
Kypca (ajee — CHCTeMa OILICHKH) SIBIISICTCS YacThIO CHCTEMbI OIICHKH W YINPaBICHHUS
KauecTBOM 00pa3oBaHus BceX MpeaMeTHBIX obactei B cootBeTcTBUM ¢ DI'OC COO, OOIT
COO, OOII COO wu perynupyercs «llonoxenueM o Gpopmax, NEPUOAUYHOCTH, MOPSIIKE
TEKYILIEro KOHTPOJIA YCIEBAEMOCTH U TIPOMEKYTOYHOM arrecTaiuv OO0Yy4aroluXxcs,
«ITonoxxeHreM 0 BHYTPEHHEH cUCTeMe OIIEHKH KauecTBa 00pa30BaHus», MPUKa3aMU O BECe
OTMETOK KaxJ0M 00pa3oBaTesbHON OpraHU3alluu.

Leab cucTeMbl OIEHKH O0Opa30BaTENbHBIX PE3yIbTATOB Kypca — YyCTAHOBJICHHE
COOTBETCTBUS 00pazoBanus TpeboBanusaM PI'OC, nonyyeHne oObEKTUBHOW MH(MOpMAUU
O COCTOSHMHM KauecTBa O0Opa3oBaHWs, TEHICHIMSIX, €r0 HW3MEHEHHUSX W MPUYMHAX,
BIUSIONINX HA €T0 YPOBEHb, CBOEBPEMEHHOE MTPUHITHE TIEIarOTHIECKUX U YITPABICHUYECKUX
PELICHUM.

OCHOBHBIMH HANIPaBJICHUSIMU U LEJISAMH OLIEHOYHOI /1esiTeIbHOCTH SIBJIAIOTCH:

* OIEHKa OOpa30BaTENbHBIX JOCTIXKEHHUH Kypca OOyYarolIMXCsi Ha pa3IM4HbIX
sTanax o0y4eHus: Kak OCHOBA UX MPOMEKYTOYHON U UTOTOBOM aTTeCTalluu;

* OIICHKAa PE3yJbTaTOB JIEATEIHHOCTH MEAArOTMYECKUX pPaOOTHHKOB KaK OCHOBA
aTTECTAllMOHHBIX MPOLIETYP;

* OIICHKa Pe3yJbTaTOB ACSATEIHHOCTH 00pa3oBaTeNIbHON OpraHU3aIlMi KaKk OCHOBA
aKKpEIUTAIIMOHHBIX TPOIIETYP.

Cucrema OLIGHKM TpPHU3BaHAa CIIOCOOCTBOBATH MOAJIEPKAHUIO EIWHCTBA BCEH
CUCTEMbl 00pa3oBaHuUs, OOECIIEUEHUIO TMPEEMCTBEHHOCTH B CHUCTEME HEMPEPHIBHOIO
oOpa3oBaHusl mpeaMeTHOM obmact «MaTemaTruka u UHPOpPMaTUKAY.

OrneHkKa JOCTHXKEHHUS IUIAHUPYEMBIX PE3yJbTaTOB OCYILIECTBISIETCS B paMKax
CUCTEMBI OLIEHKH KauecTBa 00pa3oBaHUsl, KOTOpask BKIIIOYAET:

. CTapTOBYIO JUArHOCTHUKY:;

. TEKYILYIO U TEMAaTUYECKYIO OLIEHKY;

. WUTOT'OBYIO OLICHKY;

. IIPOMEXYTOUYHYIO aTTECTALINIO;

. MICUXOJIOT0-TIeIarOrnuecKoe HaOII0ACHHE;

. BHYTPEHHHI MOHUTOPHUHT 00pPa30BATENIbHBIX JOCTHXKEHUN 00yUYaroImnXCs.

B cootBerctBumn ¢ ®I'OC COO cucreMa oLeHKH 00pa30BaTelIbHON OpraHu3aluu
pealiu3yeT CUCTEMHO-JESATEIIbHOCTHBIN, YPOBHEBbIM W KOMIUIEKCHBIM MOAXOJbI K OLICHKE
o0pa3oBaTeNnbHBIX JIOCTHXKEHUH, KoTopble oTpaxkensl B OOIl COO  kaxmoi
o0pa3oBaTeIbHON OpraHU3aIlnH.

Onenka oOpa3oBaTeNbHBIX JOCTIDKEHHUH OOydarommxcs Kak OCHOBa HX
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MPOMEXKYTOUYHOM M WTOrOBOM  aTTECTAllMM  OCYUIECTBIISIETCS  AAMHUHUCTpALIUEN
oOpa3oBaTenbHON OpraHM3alud B XOJA€ BHyTpeHHero MonumtopuHra. CojepkaHue u
MEPUOJIUYHOCTh BHYTPEHHETO MOHUTOPUHTA YCTaHaBJIUBACTCS pelieHueM
MeJJarOrMYeCcKOro COBEeTa 00pa30BaTeIbHOM OpraHu3aIuy.

Oco0eHHOCTH OlleHKH AOCTHKCHUHA JINYHOCTHBIX PE3yJIbTaTOB

O1ieHKa JTMYHOCTHBIX PE3YJIbTAaTOB 00YUYAIOUINXCS OCYLIECTBIIETCS YEPE3 OLEHKY
JTOCTIDKCHUS TUIAHUPYEMBIX  PE3yJIbTaTOB OCBOCHHS OCHOBHOM  0Opa3oBaTebHOU
IIporpamMmmel, KOTOpbIe ycTaHaBiauBaroTcs TpedoBanussmu OI'OC COO.

®opMHpOBaHUE JIMYHOCTHBIX PE3YJIHTATOB 00ECIIEUNBAETCS B X0JI€ PEATTU3ALIMH BCEX
KOMIIOHEHTOB 00pa30BaTeIbHON AESITEIbHOCTH, BKIIIOUAsi BHEYPOUHYIO JI€ATEIbHOCTb.

JIOCTW)KEHHE JMYHOCTHBIX pE3yJbTaTOB HE BBIHOCUTCSA HAa HTOTOBYIO OLIEHKY
oOyyarolmuxcsi, a SBISETCS NPEeIMETOM OLEHKH 3(PQPEKTUBHOCTH BOCIUTATEIBHO-
o0Opa30BaTeNbHON JAESATENbHOCTH O0pa30BaTEIbHONW OpraHuM3allud M 00pa30BaTENIbHBIX
cucteM pasHoro ypoBHA. OIleHKa JIMYHOCTHBIX pe3ylbTaTOB 00pa3oBaTeIbHOU
NEATENbHOCTH  OCYLIECTBISIETCS B  XOAE€ BHEIIHUX HenepcOHU(UIUPOBAHHBIX
MOHUTOPHUHIOBBIX HCCJIEIOBAHMIA.

Pe3ynbTaThl, Moy4eHHbIE B XO/A€ KAK BHEIIHUX, TAK U 6HYMPEHHUX MOHUMOPUHZO08
(npu  Hanuuyuu), WCIONB3YIOTCS TOJBKO B BHJAE AarperupoBaHHBIX (yCpEAHEHHBIX,
AHOHUMHBIX ) TaHHBIX.

Oco0eHHOCTH OLICHKH TOCTH/KEHUS] MeTalPpeIMETHBIX pPe3yJIbTATOB

O1eHKa MeTarpeIMETHBIX Pe3y/IbTaTOB MPEACTABIIAET COOON OLIEHKY TOCTHKEHUS

YpOBHS CHOPMHUPOBAHHOCTH YHHMBEPCAJIBHBIX YYEOHBIX JCHCTBUM: [O3HABATENIbHBIX,
KOMMYHUKATUBHBIX, PEryiIsSTUBHbIX. DopmMupoBaHue MeETanpeIMETHBIX pPE3yJIbTaTOB
00€ecreynBaeTcsi COBOKYITHOCTBIO BCEX YUEOHBIX MPEAMETOB, YYEOHBIX KypCOB U
BHEYPOUHOIl JeaTenbHOCTH. OLIEHKa JIOCTH)KEHUS METAaNpeIMETHbIX Pe3yJIbTaTOB
OCYILIECTBIISIETCS. B XOJ€ BHYTPEHHer0 MOHHUTOPMHIA KauecTBa OOpa3oBaHUS W
HE3aBHCHUMOM OLIEHKU KauecTBa 00pa30BaHUS.

OneHka  JOCTMKEHMS ~ METANpPEAMETHBIX  pPE3yJIbTaTOB  OCYIIECTBISETCA
aJIMMHHCTpaluen o0pa3oBaTesIbHOM OpraHu3aluu B X01€ BHYTPEHHEr0 MOHUTOPHUHTA.

dopMaMH OLIEHKH METANPEIMETHBIX PE3YJIbTATOB SABIISFOTCS:

- 71 TPOBEPKH YHUTATEIIbCKOM TI'PAMOTHOCTM — TMHCbMEHHas paboTra Ha
MEXIIPEAMETHON OCHOBE;

- JUIsl IPOBEPKH LKU(POBON TPaMOTHOCTH — IMpaKTU4eckas padoTa B COUYETaHUU C
MUCbMEHHOM (KOMITbIOTEPU30BAHHOMN ) YaCThIO;

- I TPOBEPKH CHOPMUPOBAHHOCTH PETYISTHUBHBIX, KOMMYHUKATHBHBIX U
MO3HABATEJIbHBIX YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI — SKCIEpTHAs OL[EHKA Mpoliecca U
PE3yNbTATOB BBINOJHEHUS TPYIIOBBIX U (MJIM) MHIMBUIYAIbHBIX YU€OHBIX UCCIIEIOBAHUN U
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IIPOEKTOB.

Kaxnaplii U3 nepedncieHHbIX BUJIOB JUATHOCTUKU MPOBOJUTCS C MEPUOAUYHOCTHIO
HE MEHee YeM OJIMH pa3 B JBa roja.

Kpurepuu olnieHkM nMpoeKkTHON paboThl pa3padaThIBAIOTCS ¢ YUETOM LieNiel U 3aaa4
NPOEKTHOW JIEITEIbHOCTM Ha JAaHHOM JTane o0pa30oBaHUsA KaX[oW opraHusanuen
CaMOCTOSTEIBHO.

OcobOennocTu OLHECHKHN NOCTUKCHHUSA NMPEAMETHBIX PE3yJIbTaTOB

OO0001IEHHBIMY KPUTEPHUSIMU OLICHKU IPEIMETHBIX PE3YJIBTATOB SIBISIFOTCS:
- 3HaHWE U TIOHUMaHHUe,
- MPUMEHEHHE,
- (YHKIIMOHATIBHOCTb.
OmneHka TpPEeIMETHBIX  PE3yNbTaTOB  OCYIIECTBISIETCS — MEJarormyecKuM
pabOTHUKOM B XOJI€ MPOLIETyp TEKYLIETr0, TEeMaTHYECKOT0, IPOMEKYTOUHOTO U UTOTOBOTO
KOHTPOJISL.

Tunbl OLIeHOYHBIX MPOLEAYP

[Ipumensiemple B  00pa3oBaTeIbHOM  TMPOIECCE  OIEHOYHBIE  MPOIEIYpPbI
OTIPEENSAIOTCA LEISIMHU OLICHUBAHUS U COITPOBOK/IAI0TCS CBOEBPEMEHHBIMU PEIICHUSIMU 110
ero pesyiabrary (Tabnuina 1).

Tabnuna 1. CooTBETCTBHE OLIEHOYHBIX MPOIEAYP IEJISIM OLICHUBAHUS U PEIICHUS
10 UX PE3YJbTATY Kypca

Onenounsle
[enn oneHnBaHUs [leprnoanyHOCTH Pemenns
IpOLETypPbI
BHyTpenHss oneHka
CrapToBas [1o HeoOxoaumocTH, B [OTOOp coaepkaHus,

OreHKa TOTOBHOCTH |[IMarHOCTHKA  [3aBUCHMOCTH OT METOIOB U
yJamumxcs K CJIOKHOCTH TE€MBI, €€ TEXHOJIOTHH ISt
VN3YUEHUIO [IPUOPUTETA, CBA3U  |OPTaHHU3ALUU
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OLeHOYHbIE

Ienn oneHnBanus IleprnoauyHOCTH Pemenus
MPOLIE Ty PbI
OTAEIBHBIX MOJYJIEH, oOpa3oBaTeIbHBIX y4eOHOM
paznenoB (Tem) pe3yJIbTaTOB CIESITEIbHOCTH,
NIPYTUMH IPEAMETAMU [COOTBETCTBYIOLIUX
CTapTOBOMY YPOBHIO
rOTOBHOCTH
YYaIUXCsl, B TOM C
Y4ETOM
nu(pepeHInpoBaHH
Oro NoAXo0Aa;
KOPPEKTUPOBKA TEM
MOJIyJIEU U
WHIUBU Ty AJTA3AIUS
y4eOHOrOo Ipolecca
Onpenenenue Tekymiee [1o exxerogHomy
YPOBHSI IOCTH>KECHUS! |OLICHUBAaHUE rpauKy OLIEHOYHBIX
YYaIUMHUCS [poLEeyp CBoeBpeMeHHas
pe3ynbTaToB, KOPPEKTUPOBKA
[IPELYCMOTPEHHBIX KaJICHJapHO-
MOIYJIEM TEMAaTHYECKOTrO
MJIaHUPOBAHHUS, OTOOD
(dbopm, METOAOB U
CPEICTB OPraHU3aLUU
NEATEIbHOCTH IS
TTUKBUIALUN
00pa3zoBaTeIbHBIX
ne(UIUTOB ydaluxcs
Tematnueckoe |OueHka o kaxaon  (CBOEBpEeMEHHas
Onpenenenue
OLICHHBAHUE TEME MOAYJIS KOPPEKTUPOBKA
YPOBHSI IOCTHKEHUS
(ompenenseTcst Kak  [IporpamMMbl MOIYJIS U
MJIaHUPYEMBIX
CpeIHEeB3BellleHHas  [y4eOHOTro mpoiiecca
pPE3yJIBTATOB,
OTMETKA BCEX (MHAMBUAYaTU3ALMS
KOTOPbIE

OCBauBaIOTCs B
paMKax U3y4yeHus
TEMbI Y4eOHOTO
MOJTYJIS.

OIICHOYHBIX IMPOIICITYP
M0 TEME)

y4eOHOTO0 Tpoiiecca)
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OLneHOoYHEbIE

I{enn oneHnBaHuA IleprnoauyHOCTH Pemenus
POLIEAYPHI
[loHnmanue
yYalIMUCA
NTMHAMUKHA Y4E€OHBIX
pe3yJIbTaTOB BHYTPH
TeMbl. BoIsiBIIEHUE
TEM, BBI3bIBAIOIINX
y4aeOHbIE
3aTPyIHEHUS
BrisiBiieHue [ Icuxouoro- [TocTostHHO. KoppekTrupoBka
0COOEHHOCTEH U renarornueck  |LleneHanpaBieHHOE — IOYPOYHOTO
pa3BUTHS, aHAIU3 |0 HAOJIO/IeHNE [HAOIOICHHE — 110 [[JTAHUPOBAHMS,
OCBOCHMUS Mepe HEOOXOJIMMOCTH, [IOJXO0JI0B K
[IPOrpaMMBbI MOJTYJIS, 0 3aIPOCy POAUTENCH00YUEHHIO, TIJIaHa
[MPOEKTUPOBAHUE MEP Y [1€1arOroB BOCIIUTATEILHON
WHMBUAYaIbHON paboTHI,
MOJJECPHKKHI [JIAHUPOBAHUE
WHIUBUIYJIBHBIX
KOHCYJIbTAIlUM,

3aHSITUI, BCTPEY C
POIUTETSAMMU,
HaMpaBJICHUE
yJauumxcs Ha
MEIUKO-TICUX0JI0TO-
[€1arOTUYECKYIO
KOMUCCHIO

O1nieHKa U3MEHEHUSI
YPOBHSI IOCTH)KCHUS
METaNpeIMETHBIX,
MPEIMETHBIX
PE3YJIBTATOB, YPOBHSI
(byHKIIMOHATBEHOM
IPaMOTHOCTH

BHyTpeHHUI
MOHUTOPUHT
oOpa3oBaTeib
HBIX
TIOCTHXKEHUU
O0yJaroIIIXCS

Conepxanue u
MEePUOTUIHOCTh
yCTaHaBIUBACTCS
€KETOTHBIM
perieHueM
MearOrnIecKoro
COBETa
oOpa3zoBaTeIbHON
OpraHu3aIuu

OcHoBanHue 1o
MOATOTOBKE
PEKOMEHTAIUI IS
TEKyLIEH KOPPEKIIUU
y4eOHOTOo Tpoiiecca u
ero

WHIUBUAYaJIU3 allid U
(vnn) ans

CtpaHunua 58 ns 76




OLeHOYHbIE

Llenu oneHuBaHus HpOLEAYpHI [TeppoanyHOCTH Pemenns
oOy4JaroImuxcs u MTOBBIIIICHUS
YPOBHS KB (PUKALIUN
MpodecCHOHATILHOT O [1€JarOrMYeCKOTO
MacTepcTBa paboTHHKaA
[e1aroroB
Onenka creniean 1 [Ipomexyrtoun [[leprpoauyHOCTH
YPOBHSI OCBOCHHSI  [asl aTTECTalMsl. |[IPOBEACHUS
YUaIIUMUCS Hrorosas onpenenseTcs
MPOTrpaMMbl MOJTYJIS, [@TTECTALUS oOpa3oBaTenbHOI
Kypca OpraHu3aluu OcHoBaHue 11t
€XKETOIHO. [epeBOa y4alerocs B
[10 uToram ocBOCHHMs [CIEAYIOIINNA KiTace,
pabGoueii mporpaMmsbl  |nomyck k T HA.
Kypca CocraBieHue miaHa
TTUKBUIALIUH
aKaJeMHUYECKOMN
3a]0JDKEHHOCTH,

MepeBoj Ha 00yyeHue
M0 aTallTUPOBAHHBIM
o0Opa3oBaTeIbLHBIM
porpaMMam, B
COOTBETCTBHH C
pEKOMEHIAITUSIMU
MICUXO0JIOTO-MENKO-
earorunuecKou
KOMUCCHUH JTUOO0 Ha
oOy4eHwHe 1Mo
WHIVBUTYTBHOMY
yueOHOMY IUIaHy,
MOBTOPHOE O0YUCHHE
M0 YCMOTPECHHIO

poauTeneit (3aKOHHBIX
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OLneHOoYHEbIE
Ienn oneHnBanus IleprnoauyHOCTH Pemenus
IPOLIETyPbI

[pEICTaBUTEIIEH )

DopMBI KOHTPOJIA

JIyist omieHKH 00pa30BaTEIBHBIX PE3YIHTATOB HCIOJB3YIOTCS CIEAYyIomme (HOpMbI
KOHTPOJISL:

- fokJag — ¢opMa KOHTPOJS, IMO3BOJISIONIAS OLICHUTh HABBIKM IMyOJIUYHOTO
Pa3BEPHYTOrO BBICTYIUICHUS YYAIIErOCsd MO ONPEAECIEHHOMY BOIIPOCY, OCHOBAHHOI'O Ha
CaMOCTOSITEJIbHO MPUBJICUEHHOM, CTPYKTYPUPOBAaHHON U 0000IIEHHON UM HH(pOpMAITUH, B
TOM YHCJIE B BUJE MTPE3EHTALINY;

- JoMalnHee 3ajgaHue / nudpoBoe qoMaiIHee 3agaHue — GopMa KOHTPOJIS, IPU
KOTOPOW TPOBEPAECTCA M OLICHUBAETCS YMEHHME YYaIllErOCsd CaMOCTOSITEIbHO BBIIIOJHHUTH
3a/1aHus Ha 3aKPEIUICHHUE U YITyOJieHUe 3HAaHUM, peUEBbIX HABBIKOB U YMEHUH, MOJTYyUYCHHBIX
Ha YPOKE;

- KOMOMHUpOBaHHAasE padora — QopmMa KOHTPOJS, IO3BOJSIONMIAST OIECHUTH
MPEIMETHBIC 3HAHUs, YMEHUs M HAaBBIKM YYalllerocsl IOCPEACTBOM  BBIIIOJHECHUS
MIPAKTUYECKUX U TEOPETUUYECKUX 3aJaHUN PA3HOIO THUIIA;

- KOHCIIEKT — ()opMa KOHTPOJIS, TO3BOJISIIOIIAsL OIEHUTh YMEHHE YYaIlerocsi BECTU
CBSI3HOE, CKATOE U MOCIEN0BATEIbHOE MMCEMEHHOE U3JI0KEHNUE COIEP/KAHNS YCBAMBAEMOTO
Marepuasa (CTaTbu, TOKJIaaa, KHUTH, JEKIUU U Ap.);

- NpaKkTHYecKasi padora — ¢GopMa KOHTPOJIS, MMO3BOJIAIONIASI OLICHUTHh YPOBEHB
MIPAKTUYECKUX HABBIKOB MU YMEHUH y4allerocs;

- pelieHue 3a1a4 — (GopMa KOHTPOJIS, TO3BOJISIONIAS OIECHUTh YMEHHE YUallerocs
CaMOCTOSATENbHO (MHIAUBUAYAJIbHO WJIM B TPYINE, B KJIacCe WM JIOMa) HAUTH pelieHue
MOCTaBJICHHOM 3aJ1a4M;

- TecT — (opMa KOHTPOJISA, TO3BOJISIIOLIAS OLIEHUTh YPOBEHb 3HAHUM, YMEHUU U
HaBBIKOB y4allleTOCs Yepe3 CUCTEMY TECTOBBIX 3aJaHUI/BOTIPOCOB;

- YCTHBIH O0TBeT — (popMa KOHTPOJIS, MO3BOJIAIONIAS OIEHUTh WHIAMBUIYaJTbHbBIE
OCOOEHHOCTH YCBOEHHUS y4YalllMMCsl Y4eOHOro Marepuajia ¥ MPOBEPUTh YMEHHE CTPOUTH
CBSI3HOE, JIOTUYECKH IMOCIIE0BATEILHOE COOOIIEHNE Ha 33/TaHHYI0 TEMY WJIM TTOCTABICHHBIN
BOIIPOC.

- IpoeKT — (opMa KOHTpOJsS, TMO3BOJSIONIAS OLEHUTh WHIWBUIYyaTIbHbIC
OCOOCHHOCTH YCBOGHHUS YYalllUMCS HABBIKOB TMPOEKTHOM M  HUCCIEI0BATEIBCKOM
JNEATETBHOCTH.

KonTpoabHasi padora sBiseTCS OQHUM U3 BUJOB KOHTPOJIS M HALIEJIEHA HA OLIEHKY
JOCTH)KEHUSI KKIBIM yUYalllUMCS WIM TPYNIOM ydamuxcsi TpeOOBaHWM K MpeIMETHBIM
W/WIM METanpeIMETHBIM pe3ysibTaTaM 00y4YeHHs] B COOTBETCTBHUHU C
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®I'OC npu 0CBOEGHUY OTAEITHLHON YaCTH WU BCEro 00bEMa yd4eOHOT0 MOTYJIsI, Kypca
00pa3oBaTeapHON NPOrpaMMBI.

I/ICHOJIL3yeMBIe IMKAJbI OIICHUBAHUA

OxpyrieHue TPUMeCTPOBBIX (MOJYIrOAOBBIX) OTMETOK pPEryJIUPYETCS
«Ilonoxxennem o ¢dopmax, TEPUOAUYHOCTH, TMOPSJAKE TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH M MPOMEKYTOYHOW arrectanuu oOydaromuxcs», «llojmoxxeHuem o
BHYTPEHHEM CHCTEME OIEHKM KadecTBa 0Opa3oBaHMs», MpHKa3aMU B KaKIOM
o0pa3oBaTeNbHON OpraHU3alNK, IPYTUMU JIOKAJLHBIMH aKTaMH OOpa30BaTeILHOM
OpraHu3aIMH.
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Kpurtepuu BbIcTaB/IeHHSI 0TMETOK O KYPCY

B 3aBUCHMOCTH OT ()OPMBbI KOHTPOJISI

(I)OpMLI HpOMe)I(yTO‘lHOﬁ aTTECTalluN Kypca

Moayb Kaacce DopMbI
bl MPOMEKYTOYHOI
aTTecTaluu
O06paboTka MacCUBOB JIaHHBIX B AJIEKTPOHHBIX 10  [Ipaktuueckas paborta

Ta0IMIax

VHTEIIEK Ty aJIbHBIA aHAJIN3 JAHHBIX 10  [UToroBsIif MPOEKT
ANropuT™MbI 00pabOTKH CUMBOJIBHON 10  [Ipaktuueckas paborta
nH(bOpMaIuu

UucieHHbIE METOIbI 10 [[IpakTudeckas pabora
MoenupoBaHue 11  [[IpakTtuyeckas padbota
3amaun ONTUMU3ALAN 11  [[IpakTtuyeckas padbota
CKyCCTBEHHBIM MHTEJUIEKT M MAILIMHHOE 11  [ATOroBsIil mpoeKT

oOyueHue

(I)Oprl TCEKYHICI0 KOHTPOJIsi, BEC OTMETKH

Ne i/ DopMBbI KOHTPOJIS

Bec oTmeTKH

'Y CTHBIN OTBET

[IpakTrueckas pabora

KomOuHupoBaHHas paboTa

Tect

Jlokman

JlomaliHee 3a1aHue

KoHcrekt

Pemenue 3anau

Ol N/O|O|BRR[W|IN|F

[{udpoBoe nomamHee 3a7anue

—
o

[IpoekT

R RPRRRLRRLRINNDINRP

®opMBbI KOHTPOJISA, BeC OTMETKH U KPUTEPUHU OLleHUBaHUA 10 ¢gopmMam

KOHTPOJIsI
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Dopmbl
KOHTPOJIS

OTMETK H

Bec

OuenuBaH
ue

Kpurepuu ouenuBanus

'Y CTHBIU OTBET

1

«5»

[10JTHOCTBIO PAaCKpPBLI COIEPKAHUE MaTEPUAIIA
B 00bEME, TPEAYCMOTPEHHOM MPOrpaMMOii;
M3JI05KAJT MAaT€pUaJl TPAMOTHBIM SI3bIKOM B
OIPEICIEHHON JIOTUYECKON
[10CJIEIOBATENBHOCTH, TOYHO UCIOJB3YS
TEPMHUHOJIOTHIO U CUMBOJIMKY; IIPABUJIBHO
BBINIOJIHWI IPaQUKH, COMYTCTBYIOIIUE OTBETY;
[MOKa3aJl yMEHNE WIUTIOCTPUPOBATH
TEOPETUYECKUE MOJIOKEHNS KOHKPETHBIMU
[puMepamMu, MPUMEHSTh UX B HOBOI
CUTYALMH [PY BBIIOJIHEHUH [TPAKTHUYECKOTO
3a1aHuUs; IPOAEMOHCTPUPOBAJ YCBOCHUE
paHee U3y4YEHHBIX COITYTCTBYIOIIUX
BONPOCOB, C(HOPMUPOBAHHOCTH U
YCTOWYMBOCTD UCIOJIb3YEMBIX IPH OTPabOTKE
YMEHHW U HaBBIKOB; OTBEYAJI CAMOCTOSATEIBHO
0e3 HaBOASAIIMX BOIIPOCOB YUHUTEJIS.

«“4»

OTBET yA0BIETBOPSET B OCHOBHOM
TpeOOBaHUAM Ha OLICHKY «5», HO IIPU 3TOM
UMEET OJMH W3 HEJJOCTATKOB: B M3JI0KEHUHU
NOMyIeHbl HEOOIbILINE TPOOETbI, HE
MCKa3MBIIKE COJIEP’)KaHUE OTBETA; JOIMYIICHBI
OJIMH-/IBa HEZOUYETA MPU OCBELIEHUU
OCHOBHOTO COZICpKaHHsI OTBETA,
MCIPaBJICHHBIE M0 3aMEUYaHUIO YUUTES;
NOTYILIEHbI OIIMOKa WK 0oJiee ABYX
HET0YETOB TIPHU OCBEIICHUN BTOPOCTETIEHHBIX
BOTIPOCOB WJIM B BBIKJIAJKAX, JIETKO
MCTIPaBJICHHBIC TI0 3aMEUAHUIO YUUTEIIS.

«3»

HemnosHo nin Henocien0BaTeNbHO PaCKPbITO
coJiepKaHue MaTepualia, HO MOKa3aHo o0Iee
MMOHUMaHUE BOIIPOCa U
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Dopmbl
KOHTPOJIS

Bec
OTMETK U

OuenuBaH
ue

Kpurepuu ouenuBanus

IPOJAEMOHCTPUPOBAHBI

YMEHUS, JOCTaTOYHbIE JJIs JAIbHEHUIIIETO
YCBOEHUS IPOIrPAMMHOI0 MaTepraa;
MMEJIUCh 3aTPYIHEHUS WU JAOIYIICHBI
OLIMOKH B ONIPEACIICHUN TOHATHUH,
MCIIOJIb30BaHUU TEPMUHOJIOTHH, B TpaduKax,
CXeMax, UCIIPaBJICHHBIE ITOCIIE HECKOJIBKUX
HABOJSIIMX BOIIPOCOB YUMTEIIS; YICHUK HE
CIIPaBUJICS C IPUMEHEHHEM TEOPUH B HOBOM
CUTYALIMH MPU BBIIOJIHEHUH MTPAKTUYECKOTO
3a/1aHUs], HO BBIMIOJIHUI 3aaHUs
0053aTEIBHOTO YPOBHS CIOXKHOCTH T10
NTAHHOW TeMe; IPU U3II0KEHHUH
TEOPETHUUYECKOr0 MaTepurasa BeIsIBICHA
HEe10CTaTOYHasi CPOPMUPOBAHHOCTD
OCHOBHBIX YMEHHI U HaBBIKOB.

2»

He packpbITO OCHOBHOE COJIepKaHUE
y4ueOHOTO MaTepuaia; 0OHapyKEeHO He3HAHUE
WJIM HETIOHMMAaHUE YYCHUKOM OOJIbIIeH Hin
HanOoJiee BaYKHON YacTH y4eOHOTO
MaTepHaa; TOMyIEeHbl OITUOKY B
OTIpeIeTICHUH TIOHATHHA, TIPH UCTIOIb30BAHUH
MaTEMaTHIECKON TEPMHUHOJIOTHUH, B
rpadukax, B cxemMax, KOTOpPbIe HE UCIIPABJICHBI
MOCJIC HECKOJIBKUX HABOSIINX BOIIPOCOB
YUUTEIIS; YICHUK 0OHAPYKUIT TTOJTHOE
HE3HAHHME W HETIOHMMAaHHUE N3y4aeMOTO
y4eOHOTO MaTepHraia Ui HE CMOT OTBETHUTH
HU Ha OJIWH W3 ITOCTaBJICHHBIX BOIIPOCOB 10
N3y9acMOMY MaTepHuay.

[[pakTHueckas
pabora

«5»

YYarmiics caMOCTOSITEILHO BBIITOJIHIII BCE

OTallbl PCIICHUA 3a1a49 Ha KOMIIBIOTCPC,
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Dopmbl
KOHTPOJIS

Bec
OTMETK U

OuenuBaH
ue

Kpurepuu ouenuBanus

paboTa BBIMIOJIHEHA TIOJTHOCTHIO U TOyYeH
BEPHBIN OTBET UJIM UHOE TpebyeMoe
Mpe/ICTaBlIEHUE pe3yyibTaTa padoThI.

«“4»

PaboTa BBIMOTHEHA TOTHOCTHIO, HO TIPU
BBHITIOJIHCHUH OOHAPYKHIIOCh HEAOCTATOYHOE
BJIaJICHUC HaBBIKAMHU PaOOThI ¢ KOMITBIOTEPOM
B paMKax IOCTABJICHHOM 3aJ1a4u; IPABUIBHO
BBITIOJTHEHA OOJIbINIAst 4YacTh PaOOTHI (CBBIIIIE
85 %), momymieHo He 6osee TPEX OMMOOK;
paboTa BHITIOJIHEHA MTOTHOCTHIO, HO
MCII0Jb30BaHbl HAUMEHEE ONTUMAJIbHEIE
MOJAXOJIbI K PEIICHUIO TOCTABICHHOM 3a/1auH.

«3»

PaboTa BeINOJIHEHA HE MOJIHOCTHIO, JOMYIIEHO
OoJiee TpEX OMMOOK, HO yJaIlIMICS BlajeeT
OCHOBHBIMH HaBBIKAaMH pabOThI HA
KOMITBIOTEPE, TPEOYEMBIMU IS PEIICHHS
MMOCTABJICHHOM 3aJ1a4H.

2»

Jlony1iieHbl CYIIECTBEHHBIE OLIUOKH,
[MOKA3aBIIKE, YTO YYAIIUWUCS HE BIALEET
00s13aTeIbHBIMU 3HAHUSMU, YMEHUSMU U
HaBbIKaMH pa0OThl Ha KOMIIBIOTEPE UITU
3HAYUTENIbHAsA YacTh paOOThI BHIMOJIHEHA HE
CaMOCTOSITENIbHO; paboTa MoKa3aa MoJIHOE
OTCYTCTBHE y yHallerocs o0si3aTeabHbIX
3HAHUI 1 HABBIKOB MPAKTUYECKON pabOTHI Ha
KOMIIBIOTEPE MO IPOBEPSAEMOMN TEME.

KomMmOuHupoBaH
Has paboTa

«5»

[[0JTHOCTBIO PACKPBUI COJIEPKAHME MATEPUAIA
B 00bEMeE, TPEAYCMOTPEHHOM MPOTPaAMMOiA;
W3JI05KHWIJI MAaTEpUAl TPAMOTHBIM SI3bIKOM B
OITPEIEIEHHON JJOTUYECKON
MOCIIEIOBATEILHOCTH, TOUHO HUCIIOJIb3YS
TEPMUHOJIOTUIO U CUMBOJIUKY;

CtpaHuua 65 ns 76



Dopmbl
KOHTPOJIS

Bec
OTMETK U

OuenuBaH
ue

Kpurepuu ouenuBanus

[MPaBUJILHO BBITTOJTHIII TPAPUKU, CXEMBI,
COIYTCTBYIOIIIUE OTBETY; MOKAa3ajl yMEHHUE
WJUTIOCTPUPOBATH TEOPETUUECKHUE MOJIOKECHUS
KOHKPETHBIMU IIPUMEpPaMU, MPUMEHSTH UX B
HOBOW CUTYallUH

[PY BBITIOJTHEHUHU MPAKTUYECKOTO 3aJaHNS;
[POJICMOHCTPUPOBAJ YCBOCHHE paHEe
M3yUYECHHBIX COMYTCTBYIOIIUX BOIPOCOB,
c(hOpPMHUPOBAHHOCTh U YCTOHYUBOCTD
HCIIOJIb3YEMBIX IIPH OTPA0OTKE YMECHUI U
HaBBIKOB; OTBEYaJl CAMOCTOSTSIBHO 0€3
HaBOJISIIIIMX BOIPOCOB YUUTEIIS.

Yyanuiics CaMOCTOSTEILHO BBITIOJIHMII BCE
STallbl PEIICHUS 3aa4 Ha KOMITBIOTEPE;
paboTa BBINIOJIHEHA TIOJIHOCTHIO U TTOJTYy4YEH
BEPHBIN OTBET WJIM HHOE TpeOyemoe
MpeACTaBlIeHUE pe3yJibTaTa padOThI.

«“4»

OTBeT yIOBIETBOPSIET B OCHOBHOM
TpeOOBAHMSIM Ha OLEHKY «5», HO IIPU 3TOM
UMEET OJIUH U3 HEIOCTATKOB: B U3JI0KEHUU
NOMyIeHbl HEOOIbIINE TPOOETbI, HE
MCKA3UBILINE COJIEPKAHUE OTBETA; TOMYILEHbI
OJIMH-/1Ba HEJOUYETA IPU OCBEILIEHUN
OCHOBHOT'O COJEP’KaHUs OTBETA,
MCIPaBJICHHbBIE 110 3aMEYaHUIO YUUTES;
NonmyieHbl omKroOKa mim 6oJiee AByX
HEZ0YETOB MPU OCBELIEHUU BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIQAKaX, JIETKO
UCITPaBJICHHBIC [0 3aMEUYAHUIO YUUTEJIS.
PaboTa BbINOJIHEHA MMOJIHOCTHIO, HO TIPU
BBIMIOJTHEHUH OOHAPYKUJIOCH HEIOCTATOYHOE
BJIa/ICHUE HaBBIKaMH paObOThI ¢ KOMIIBIOTEPOM
B paMKax MOCTABJICHHOM 3aJ1auu; IPABUIHHO
BBITIOJTHEHA OOJIbIIast 4YacTh paOOThI (CBBIIIIE

CtpaHuua 66 13 76




Dopmbl
KOHTPOJIS

Bec
OTMETK U

OuenuBaH
ue

Kpurepuu ouenuBanus

85 %), momymieHo He 6osee TPEX OMMOOK;
paboTa BBIMOJIHEHA MTOJIHOCTHIO, HO
MCIIOJIb30BaHbl HANMEHEE ONITHMAJTbHBIC
MOJIXOJIbI K PEIICHHUIO MTOCTABJICHHOM 3a/1a4H.

«3»

HenonHo wim Henocie10BaTeIbHO PACKPBITO
coJiepKaHue MaTepralia, HO MMOKa3aHo o0IIee
[MOHUMAHHUE BOITPOCA U MPOJAEMOHCTPHUPOBAHBI
YMEHUSI, JOCTATOYHBIE JIJISI JAJIbHEUIIIETO
YCBOEHHUS POTPAMMHOTO MaTepuala;
MMEINCH 3aTPYAHEHUS WU JOMYIICHbI
OIIMOKY B ONPECICHUY TTOHATUH,
MCTIOJIb30BAaHUU TEPMUHOJIOTUH B TpaduKax, B
CXeMax, UCIIPABIICHHBIE TTOCIIE HECKOJIBKUX
HABOJAIIMX BOIIPOCOB YUUTENS, YUCHUK HE
CIIPABUWJICS C IPUMEHCHUEM T€OPUH B HOBOU
CUTYalll¥ TIPU BBITIOJIHEHUH MTPAKTUYECKOTO
3aJaHusl, HO BBITIOJTHMII 3aIaHUS
00513aTEJIBHOTO YPOBHSI CJIOKHOCTH T10
NTAaHHOM TEME; ITPU U3JI0KECHUU
TEOPETUUECKOT0 MaTepuaa BbIIBICHA
HeI0CTaTOYHas C(OOPMUPOBAHHOCTH
OCHOBHBIX YMEHUM U HABBIKOB.

PaboTa BeITIOJIHEHA HE TIOJIHOCTHIO, TOMYIICHO
OoJiee TpEX OMMUOOK, HO yJAIIMICS BlIajeeT
OCHOBHBIMHU HaBbIKaMH pabOThI HA
KOMITBIOTEPE, TPEOYEMBIMU JJIsI PEIICHUS
[MOCTaBJICHHOM 3a/1a4l.

«2»

He packpbITO OCHOBHOE COJIepKaHUE
y4eOHOTO MaTepuaia; 0OHapyKEHO He3HAHUE
WJIM HETIOHWMMAHHUE YICHUKOM OOJIBIICH MITH
HanOoJIee BAKHOW YacTH y4eOHOTO
MaTepuala; JOMyIIeHbl OITUOKH
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Dopmbl
KOHTPOJIS

Bec
OTMETK U

OuenuBaH
ue

Kpurepuu ouenuBanus

B OIIPEACIICHUN IIOHATHI, IPH UCTIOJIb30BAHUU
MaTeMaTHYECKONM TEPMUHOJIOTHH, B CXEMAX
WK rpadukax, KOTOpble HE HCTIPABIICHBI
[TOCJIE HECKOJIbKMX HABOJSALIUX BOIIPOCOB
YUUTEINS; YICHUK OOHAPYKUJT TTOJTHOE
HE3HAHNME W HETIOHMMAaHHUE N3y4aeMOI o
y4eOHOro MaTepuasa Ui HE CMOT OTBETHUTh
HU Ha OJIMH U3 ITIOCTaBJIEHHBIX BOIIPOCOB 110
N3y4acMOMY MaTepuay.

Jlony1iieHbl CYIIECTBEHHBIEC OLINOKH,
[MOKa3aBUIME, YTO YUalllHICs HE BIAJICET
00s3aTEIbHBIMYA 3HAHUSIMU, YMEHUSIMU U
HaBbIKaMH pa0OThl Ha KOMIIBIOTEPE WU
3HAYUTENIbHAsA YacTh paOOTHI BHINOJIHEHA HE
CaMOCTOSITENIbHO; padoTa MoKa3aa MOJIHOE
OTCYTCTBHE Y y4allerocs o0s3aTesbHbIX
3HAHUI 1 HABBIKOB MPAKTUYECKON pabOTHI Ha
KOMIIBIOTEPE IO MPOBEPSEMON TEME.

Tect

«5»

86-100 % mpaBUIIBHBIX OTBETOB Ha BOMPOCHI

«“4»

71-85 % mpaBUIIBLHBIX OTBETOB Ha BOMPOCHI

«3»

51-70 % mpaBUIBHBIX OTBETOB HA BOIIPOCHI

2»

0-50 % mpaBMIIBHBIX OTBETOB Ha BOMIPOCHI

Jlokman

«5»

OTBET NOJIHBIN U NMTPAaBWJIbHBIA HA OCHOBAHUU
W3YyUYECHHBIX TEOPUI; MaTEPUAIl U3JI0KEH B
OIPEICTIEHHON JIOTUYECKON
MMOCJIEIOBATEIBLHOCTH, JINTEPATYPHBIM
SI3IKOM; OTBET CAMOCTOSITEIIbHBIMN.

«“4»

OTBET NOJIHBIN U TPAaBWIbHBIA HA OCHOBAaHUU
W3yUYECHHBIX TEOPUI; MAaTEPUAIT U3JI0KEH B
OIPEICTIEHHON JIOTUYECKON
MOCJIEIOBATEIBHOCTH, IIPU 3TOM JOMYIIECHBI
NIBE-TPY HECYIIECTBEHHBIC OLINOKH,
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Dopmbl
KOHTPOJIS

Bec
OTMETK U

OuenuBaH
ue

Kpurepuu ouenuBanus

MCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTEIS.

«3»

OTBET NOJIHBIN, HO MPU 3TOM JIOMYIIIEHA
CyIlIECTBEHHAs OIMMOKa, UJIH OTBET
HEIOJIHBIM, HECBSI3HBIM.

2»

[Ipu oTBeTE OOHAPYKEHO HEMOHUMAHHE
yJaIMCsi OCHOBHOI'O COJIEp KaHUsl yueOHOTro
MaTepualla Uiy JOIYILIEHbI CYIIECTBEHHbIE
OLLIMOKH, KOTOPBIE YUaIlUHCs HE MOYKET
VCIIPABUTh IIPU HABOAALIMX BOIIPOCAX
YUUTEINS], OTCYTCTBUE OTBETA.

JlomarHee
3ajanue /
udpoBoe
TOMAIITHEE
3aJaHue

«5»

Pa0oTa nosHas U mpaBUiIbHAs, BO3MOXKHA
HECYILIECTBEHHAs! OIIMOKA.

«“4»

PaboTa HemosHas, Uiy JOMyIIeHO He Ooee
NIBYX HECYIIECTBEHHBIX OIIMOOK.

«3»

PaboTa BBINOJIHEHA HE MEHEE YeEM
HAIlOJIOBUHY, IONYIIEHA OJHA CYIECTBEHHAs
OIIMOKA U MIPU 3TOM JBE-TPH
HECYLIIECTBEHHBIE.

2»

Pa0oTa BBIMOIHEHA MEHBIIIE Y€M HAIIOJIOBUHY
WM COJEP’KUT HECKOJBKO CYIIECTBEHHBIX
oIMOOK; paboTa HE BBIMOJHEHA.

KoHcrekt

«5»

KOHCIEKT MOJIHBIN ¥ TPAaBWIIBHBIN, BO3MOXKHA
HEeCYIleCTBEHHAas OLMOKa.

«“4»

KOHCTIEKT HEMOIHBIN, UJIU JOMYIIEHO HE
0oJiee IBYX HECYIICCTBEHHBIX OIIMOOK.

«3»

Pa0oTa BbINOJIHEHA HE MEHEE YeM
HAIOJIOBUHY, IOMYIIIEHA OJHa CYLIECTBEHHAs
OIIKMOKA U MPH 3TOM JBE-TPHU
HECYILIECTBEHHBIE.

«2»

PaboTa BBIMOTHEHA MEHBIIIC YeM HAITOJIOBHHY
WM COJEPIKUT HECKOJBKO CYIIECTBEHHBIX
oIMOOK; paboTa HE BBITMIOJHEHA.
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Dopmbl
KOHTPOJIS

OTMETK H

Bec

OuenuBaH
ue

Kpurepuu ouenuBanus

Pemenue 3anau

1

«5»

B mornueckoM paccyXIeHUU U PEIICHUH HET
OIIMOOK, 3aJ1a4a pelicHa palMoOHaIbHBIM
CIIOCOOOM.

«“4»

B nornueckoM paccykJI€HUU U PEIIeHUU HET
CYILIECTBEHHBIX OIIMOOK, HO 3a/1aua pellieHa
HEpaIMOHAIBHBIM CIIOCOOOM, WJIN IOMYIIIEHO
He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.

«3»

B J10rn4eckoM paccyKXIAeHUN HET
CYILIECTBEHHBIX OLLIMOOK, HO JOMMyIIEHA
CyLIECTBEHHAas OIIMOKAa B MaTEMaTUYECKIX
pacyerax.

2»

MMmerotcs CYIICCTBCHHBIC OIMOKHU B
JIOTHYCCKOM PACCYKIACHHUU U PCHICHUH,;
OTCYTCTBHUC OTBCTA HA 3aaHUC.

[{udposoe
NVENIIEES

3aJaHuC

«5»

[IpaBunbsHOe BoioHEHUE 85-100 % 3amanuid.

«“4»

[IpaBunbHOE BBITTOTHEHHUE 65-84 % 3amaHuil.

«3»

[IpaBuibHOE BhINOJIHEHUE 45-64 % 3amanuil.

2»

[IpaBunbHOE BeinosiHEHUE 0-44 % 3amaHuil.

[IpoekT

«5»

Pe3ynbTaToM IpOeKTHON pabOThI SIBISETCS
pabounii npoaykT. OnurcaHue NPOeKTHOU
pPabOThI MOJHOCTBIO COOTBETCTBYET
CTPYKType IpoekTa. Bce HeoOXxoauMble dTarbl
pu paboTe HaJl TPOEKTOM BBITIOJHEHHI B
COOTBETCTBHUH C TpeboBaHusMU. [1o
pe3ynbTaTam paOOThI CIETaHbl BEIBOIBI.

«“4»

Pe3ynbTaToM MpOoeKTHON PabOThI SABISICTCS HE
MOJHOCTBIO MMPOTECTUPOBAHHBIA POIYKT.
Onrcanue MPOEKTHOW pabOTHI B 1IEJIOM
COOTBETCTBYET CTPYKTYpPE MPOEKTA. DTaIlbl

pabOThI HaJl MPOEKTOM BBITIOJIHEHBI
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Dopmbl
KOHTPOJIS

Bec
OTMETK U

OuenuBaH
ue

Kpurepuu ouenuBanus

C HCKOTOPBbIMU 3aMCUAHHUAMMU. ITo
pe3yJjibTaTaM pa6OTI>I CACJIaHbI BBIBOJBI.

«3»

Pe3ynbTaToM MpOoeKTHON paboThI SIBIISIETCS
HErOTOBBIM MPOAYKT. OnrcaHue MpoeKTHOU
PabOThI BHIMOJHEHO 0€3 COXPAHECHHUS
CTPYKTYpbI IipoekTa. HexoTopbie Tambl
paboTHI HA/T MPOCKTOM HE BBIMOJTHEHBI. [10
pe3yibTataMm paboThl HE CAETaHbl BBIBOJIBI.

2»

[IpeacraBienHas pabora mpeacTaBisieT cooon
pedepaT, NPOAYKT B pabOTE OTCYTCTBYET.
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®OPMA ITPOBEJIEHUS 3AHATUM

OnextuBHbIi Kype «IIpakTrueckas nundopmaruka» ansa 10-11 kmaccos
paccuuTaH Ha MPOBEJCHUE 3aHATHI 10 OJJHOMY aKaJeMHUECKOMY 4acy B HEACIIIO.
[IpenycmoTpena rpymmnoBast popma 3aHATHH B KJacce ¢ yuuteneM. OTHaKO HaIuuue
00y4arolux U METOJUYECKIX MaTeprasoB Ha IaT(opme Mo3BOISET MPH
HEOOXOJMMOCTH OPTaHU30BATh U JUCTAHIIMOHHYIO ()OpPMY MPOBEACHUS 3aHITHIA.
Temarrueckoe MIaHUPOBAaHUE KaXI0T0 Kjacca COCTOUT U3 2 MoayJiei mo 1-3
paszzena, B KaXKJ10M U3 KOTOPBIX OT 5 110 15 3aHsATHiA. 3aHATHS IPeTyCMaTPUBAIOT
KaK MHJMBUIYaJbHYIO, TAK U TPYNIOBYIO (OpMbI pabOTHI HIKOJILHUKOB. B
AJICKTUBHOM Kypce Hanbosee pacipoCcTpaHeHbl CISAYIOHe (OpMbI pabOTHI:
0OCYXKICHHMsI, TUCKYCCHH, PEIICHUS KEHCOB, MPAKTUKYMBI.
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YYEBHO-METOUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOIIECCA
METOJNYECKUE MATEPUAJIBI JUIS VUEHUKA
HOMOI[YJIBHLI@ JINJAKTHUYCCKUC MaTCpHUaJkbl, IMpCaACTAaBJICHHBIC

Ha
oOpa3oBarenbHOI miaTdopme (B TOM YUCIIE pa3laTOYHbIA MaTepHal U T. 1.).

METOAMYECKNE MATEPUAJIBI JUUIA YUUTEJLA

JleMOHCTpallMOHHBIE MaTepuaibl MO TeMe 3aHATHS. MeToIWYecKue MaTepualbl,
MeTtonnueckoe BUEO ¢ MOAPOOHBIM pa3d0OpPOM MATEPUAIOB, PEKOMEHYEMbIX IS
WCIIOJIb30BaHUS Ha 3aHSATHH.

JINTEPATYPA JJIS YUUTEJIA

1. ®I'OC Cpennee obmee obpazoBanue. Ilpukaz MunoOpunayku Poccum ot
17.05.2012 N 413 (pen. Ot 11.12.2020) [Onextponnsiii pecypc]. URL::
https://fgos.ru/fgos/fgos-soo/ (mara obpamenus: 20.04.2024).

2. QenepanbHas  pabouas  mporpamMma MO y4eOHOMY — MpEAMETY
«Madpopmarukay. ba3oBelii ypoBeHb [DnekTpoHHBIM pecypc]. URL::
https://edsoo.ru/rabochie-programmy/ (mara oopamenus: 20.04.2024).

3. ®enepasnibHas ~ pabouas  mporpamMmMa 10 Y4eOHOMY — TIPEIMETy
«udpopmartukay. YriayOonEéHHbIN ypoBeHb [DnekTpoHHbIM pecypc]. URL::
https://edsoo.ru/rabochie-programmy/ (mara oopaienus: 20.04.2024).

4. TlonskoB, Epemun. WNudopmaruka. 10 xmacc. YueOHuk. bazoBwiii u
yriyosneHHsI ypoBHH. B 2-x yactax. ®I'OC. — IIpocenienue, 2023.

5. IlonsikoB, Epemun. WMudopmatuka. 11 kmacc. VYueObnuk. bazoBwiii u

yriyon€éHHbIi ypoBHH. B 2-x wactax. — [IpocBemenue, 2022.

6. Kamuaun U.A., Cambiikuna H.H. Uudopmatuka. 11 kmacce. YrimyOnéHHbIN
ypoBenb. YueOnuk. YMK «Uudopmaruka. (10-11)». ®I'OC. — bunom.
JlabopaTopus 3nanwmii, 2019.

7. bocosa JIJI., bocoBa A.FO. Mudopmaruka. 10 kmacc. YueOnuk. bazoBbrit
ypoBenb. YMK bocoBoii. — bunom. JlabopaTtopus 3Hanuii, 2019.

8. bocora JI.JI., bocora A.IO. Undopmaruka. 11 knacc. YueOHuk. bazoBsiii
ypoBenb. YMK bocoBoii. — bunom. JlabopaTopus 3Hanuii, 2021.

9. Meroanueckoe mocobue «DuHaHCOBas TPAaMOTHOCTh B IIIKOJILHOM Kypce
unpopmatukmn» 10-11 kmaccel ocHOBHOM 1Kokl — MockBa, 2018.

10.ITonsixkoB  K.KO. WccnemoBanne HENpPEpPHIBHBIX U ITU(GPOBBIX CHCTEM
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ympasienus B cpeae Scilab. CIIGIMTY. — CII6.: 2020.— 274 c.

11.Scilab: Pemenne nmkenepHsix 1 MaTrematndeckux 3agau / E. P. Anekcees, O.
B. UecHokoBa, E. A. Pyauenko. # M. : ALT Linux ; BUHOM. JlabopaTopust
sHanui, 2008. # 260 c. : wi. ; 8 c. uB. Bkiehkn.# (bubdaumoreka ALT Linux).

12.Kononemnmpko JI.A., PacrockyeB B.B., KyctukoBa M.A., banmapr C.A.,
beikoBckass E.A., MarwpoBa A.C. MaremMartnyeckoe MOJIECINPOBAHUE B
texHocepHoi 6ezonacHoct. — CI16: Yausepcurer U'TMO, 2018. — 65 c.

13. Kanma Anexceesud Kan. Hetiponnsiit cetu. DBomonus. — SelfPub; 2018.

14.CanaxoBa, A.A. OOy4eHHEe OCHOBaM MCKYCCTBEHHOTO MHTEJUICKTA U aHAJIH3a
JaHHBIX B Kypce MH(POPMATHKU HA YPOBHE CPEIHETO 00IIero oopa3oBaHUS:
moHorpadwus / H. H. Campinkuna, A. A. CanaxoBa. — Mocksa: MIIT'Y, 2022.
— 228 c.: u.

15. CmpaBka LibreOffice [DmeKTpOHHBII pecypc].

URL::
file:///usr/share/libreoffice/help/ru/text/shared/05/new help.html?System=U
NIX&DbPAR=WRITER&HID=.uno:HelpIndex#bm id3806162 (nata
oOpamienus: 20.04.2024)

LU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI 1 PECYPCHI MUHTEPHETA
OOpasoBatenbHas miatdopma.

YYEBHOE OBOPY /IOBAHUE

KommnbroTep (cTanioHapHbIA KOMIBIOTEP, HOYTOYK, TUTAHIIIET).
KomIbroTepHbI€ MBIIIH.
Knasuarypsl.

YYEBHOE OBOPYIOBAHUE JIJIA ITPOBEJAEHU A

JJABOPATOPHBIX PABOT, [TIPAKTUYECKUX PABOT 1 JIEMOHCTPAITUI
MynbTUMeTUIHBIA TPOEKTOP C IKPAHOM (MHTEPAKTUBHOM JOCKOW) WU
VHTEPAKTUBHASA [TaHEb.
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