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IlosscHMTENBbHAA 3alHCKa

[Tporpamma Kypca «VcKyccTBeHHBIN VHTeJJIeKT»
coctaBsieHa it 8—11 K/acCOB B COOTBETCTBMU C TpeOOBaHUSIMU
@®T"OC ocHoBHOrO 0011]er0 06pa3zoBaHus (TprKa3 MUHIPOCBeIeH s
Ne 287 ot 31 mas 2021 r.), C y4eToM IpeeMCTBEHHOCTH IIPOrpaMM
Haua/JbHOTO, OCHOBHOTO M CpefiHero obujero obpa3oBaHUs.
[Tporpamma npejHa3HayeHa AJIs1 TIPOJO/DKeHUsT 00yueHHsI OCHOBaM
WCKYCCTBEHHOTO MHTe//IeKTa U OpMeHTHPOBaHa Ha aHa/lu3 JaHHbBIX,
BBeleHMe B MallMHHOe oOOyueHne Ha 0a30BoM ypoBHe. 3a
roceJHUe eCITUIeTUss BO MHOTMX 00/1acTsX HayKu M UHJYCTPUH
CTany HaKaryMBaThCs Oosblliie 00BeMbI JAHHBIX, a TaKXKe CTalu
pa3BUBATbCS  METO/bl  MAIlMHHOTO OOyueHusi, T103BOJISIOLIHe
M3BJIeKaTh U3 3THX JAHHBIX 3HAHUSI ¥ SKOHOMUYECKYIO MOJIb3Y.

Ons  6Ga3oBoro ypoBHSI IporpamMmoil  TpeAyCMOTpeH
TIpOTIeZIeBTUUECKMIA  pa3fie/l aHaiv3a /IaHHbIX B 37€KTPOHHBIX
Tab/uI[aX, a TakK)Ke OCHOBBI MpOrpaMMHpoBaHusl Ha Pascal, aHanmm3
naHHbIX Ha Pascal. OcHoBomoararomieii TeMoi sIB/isieTCsl BBe/ieHHe
B mporpamMmupoBaHve Ha Pascal. CdopmupoBaHHbIe Yy yYall[UXCsi
3HaHUS ¥ yMeHHs B 00s1acTy MporpaMMupoBaHus Ha Pascal OyayT B
Jla/ibHelIleM HCTob30BaHbl MPU M3yueHUM aHalu3a JaHHbIX Ha
CTyTIeHU OCHOBHOTO 0011lero 00pa30oBaHUs ¥ MALTUHHOTO 00yJeHust
Ha CTyIleHU cpefiHero obijero obpasoBanusi. Data Science — ojHa 13
CaMBIX MPOTPeCCUBHBIX 00/acTell B MPOrpaMMHUPOBAHUM CETOHS, a
Pascal — camblii moOmynspHBIA W paclpoCTpaHEHHbIN  SI3bIK,
WCTIO/Ib3yeMBIH /IJIs aHa/IM3a AaHHbIX. He yIuBUTeNbHO, UTO /1B 3TH
obsacTM  3HaHWW  AKTUBHO  U3YYalOTC UM TPUMEHSIOTCS
CMeLaIMCTaMyd /Il TIOCTPOEHHs  TIPeJUKTUBHBIX  MOZeseH,
BH3ya/iu3alui U paboTbl ¢ JaHHBIMU. Kypc TMO3BOMMUT ydal[UMCS
OCBOWUTH OCHOBHBbIE HMHCTPYMEHTbI pabOTbl W TIPUCTYNUTH K
TOCTPOEHUI0 MoJesielt U paboTe ¢ AaHHBIMH. B Xofe ocBoeHUs
yueOHOro MaTepuana Kypca y ydaupxcsi opMUpPYyeTCsl yCTOMUMBBIH
VMHTepeC K HW3yueHWIO JAaHHOW TeMbl U 3aKiajbiBaeTcs 0asa s
NPOJIO/DKEHUsT M3yUeHWsT MeTOZOB MAIMHHOTO O0yueHHWs Ha
CTYyTIeHU CcpeJiHero ob1jero o6pasoBaHusl.

[Tporpamma paspaboTaHa B COOTBETCTBMM C OJHUM W3
JUIaKTUUeCKUX TPUHLIMIIOB — TIPUHLIUIIOM TIPeeMCTBEHHOCTH.
CofeprkaHue TPOrpaMMbl HAXOJUTCSI B TECHOM CBSI3U C MaTepHaioM
JUiss  HayajsbHoro oOmiero o0pa3oBaHMsl, a TakKXe SIB/ISETCS
HeoOXOAMMBIM [IJIs1 TIOC/IeYIOIIero N3yueHusl Ha CTYTIeHHd CpeJHero



obmiero obpa3oBaHus. DTO — JIMHUS SI3bIKa MPOrPaMMHPOBAHUS
Pascal, ocBoeHMe KOTOpPOro HauWHAaeTCsi B OCHOBHOM IIIKO/e, W
CKBO3Hasl JIMHUS MAIIMHHOTO OO0yuYeHUs, OCBOEHHE KOTOPOTO
HauWHAaeTCss Ha TIPOTe/IeBTUUeCKOM YPOBHE B HayalbHOW U
OCHOBHO} 1IIKOJIe U TIPOZIO/KAeTCsl fiajiee B CpeJjHel IIKoJIe.

K 3aBepiieHuro o0yueHus 10 Mporpamme yJariecst J0JDKHbI
MOHUMAaTh aKTya/IbHOCTh aHa/lu3a JaHHbIX, €0 OCHOBHbIe 00/1aCTH
TIpUMeHeHUsI ¥ MeTO/Ibl peasiu3auu. [IporpaMmMa mpezrosiaraeT, uTo
y yuamuxcsi OygeT chopMHpOBaHO IIeJIOCTHOE TIpejcTaBjieHne 00
aHaJIM3e JaHHBIX, peany3alid MeTOAOB aHa/lv3a JJaHHBIX Ha s3bIKe
Pascal, ero cdepax npumMeHeHUsl.

HanHblli  Kypc  onupaeTcsi Ha  (yHAaMeHTalbHble
JTUIaKTHUYECKHe TIPUHIIUIIBI, TaKue Kak TIPAaKTHUKO-
OPUEHTHUPOBAaHHOCTb, HAYYHOCTb W MAOCTYITHOCTh, I1€JIOCTHOCTh U
HETPepPLIBHOCTh, a TaK)Xe€ HWHHOBAIIMOHHbIE METO/bl TPOOIeMHO-
Pa3BUBAIOILIETO U CMEIIIaHHOTO 00y4YeHHsl, TPOrPaMMHO-TIPOEKTHOT'O
W UCC/Ie[ioBaTeIbCKOTO TIOAXOZ0B. B KOHIle KaXKAOoro ypoka
MIPUCYTCTBYIOT BOMPOCHI W  3aflaHUs, MHOTHME U3 KOTOPBIX
OPUEHTHUPOBaHbl Ha KOJIJIEKTUBHOE 0OCYyXK7eHue, JUCKYCCHH,
BbIPAOOTKY KOJIJIEKTUBHOTO MHEHWUSI.

Ocoboe MecTo B pea/iv3allid TMPOTPaMMbl  OTBOAUTCS
BUZIEO/IEKIIVSIM, OHJIAMH-pecypcaM, TpeHakepaM. Bce 3To co3jaer
HeoOxouMble yC/IOBUS /i1 (DOPMHUPOBAHUSI CaMOCTOSITETbHOCTH B
TJIaHUPOBAaHUU yueOHOMW [1esiTe/TbHOCTH, B OpraHU3al[uM yueOHOTro
COTPYJHUYECTBa, B pacripeie/ieHHH poJiell TIpY pellieHnH yueOHbIX
3afau ¥ npobsieM. HeoThemyieMol 4acTbIO TPOTPAMMBI SIBJISIETCSI
TPOEKTHas JiesiTe/IbHOCTb 00YyUaroIIUXCsl.

W3yyeHue pa3iuyHbIX acreKTOB aHa/lu3a JAAHHBIX TO3BOJIUT
chopMHpOBaTh y YUallMXCSl CIIOCOOHOCTh K aHATMTUUECKOW |
TIPOTHOCTUYECKOU [lesiTe/IbHOCTH. [TOMCK OTBETOB Ha MpoO/IeMHbIe
BOTIPOCHI, pellleHre TMpOoOJIeMHBIX W HUCC/el0BaTebCKUX 3a/laHuUM,
VWHTEerPpUPOBAaHHBIX B COJiepyKaHue, Harmpap/ieHO Ha ¢(opMUpOBaHue y
yualyxcsi LeJIOCTHOTO CUCTEMHOTO MBIIIEHHsI, KOTOPOe TI03BOJIUT
UM OLIeHUTb C(HOPMHUPOBAHHBIM KPYr TIOCTOSIHHBIX WHTEPECOB U
OCYIIIeCTBUTh OCO3HAHHBINA BLIOOD [asbHeMIell 0Opa3oBaTeLHOMN
TPaeKTOPUM U MPo(eCcCroHabLHOTO CaMOOTIpe/ie/ieHusl.

Iens u 3agauu Kypca. ['71aBHasg 0enp Kypca — JaTh
yuamMmcsi  6a30Boe TipeficTaBlieHMe 00 aHaiM3e JaHHBIX W
peanu3aliid OCHOBHBIX METOZIOB aHa/iM3a JIaHHBIX Ha si3blke Pascal,
MO3HAKOMUTh C TEePMHUHOJIOTHEeN HWCKYCCTBEHHOTO WHTeJIeKTa U



HayuyuTb TIPUMEHSITb HEKOTOpble K3 ero MeTOJ|0B [jis pelleHus
NpaKTUYeCKHX 3a/iay.

IleneBass ayauTOopMsa Kypca. Yudauuecs 7-9 Kiaccos
ob1rieobpa3oBarenbHBIX KO (13-16 s1eT)

MecTto Kypca «VICKyCCTBeHHBIN UHTEJITIEKT» B yu4eOHOM
11aHe. YPOKU Kypca «VICKyCCTBEHHBIN HHTE/IEeKT» TPOBOJATCS B
7-9 Kiaccax B KauecTBe Kpy’KKa

IleHHOCTHBIE OPHEHTHUPBI COJeP)KaHUs U
peasiM3anuy NporpaMmal

CopepkaHve TIporpaMMbl HOCHUT — MeXX/UCLIUIIJIMHAPHBIN
xapaktep. EcrecTBeHHBIM 00pa3oM BBITJSIIUT €r0  BO3MOJKHasI
VHTeTpaLys C JUCLMIVIMHaMH TIpeIMEeTHOM obslactu «MaTeMaTuKa
u uHbopMaTHKa». Pa3BHUTHe JIOTMYeCKOro U aJrOpUTMHUECKOro
MBILLIEHUS], OCYLL[eCTB/IleMOe Ha ypOKax MO 3THUM AUCLUIUIMHAM,
CJTY>KUT 3a7iaue (HhopMUPOBaHHS HEOOXOAMMOM OCHOBBI, HA KOTOPOM
B JanbHelieM OyJeT OCyIIecTBjeH Iepexos; K MalliHHOMY
00y4eHHIO Ha CTyTeHU cpefiHero o01iero obpa3oBaHusl.

Uepe3 ucronb3oBaHUe pa3/IWYHBIX JaTa CeTOB M aHaIu3
JAHHBIX CUHTEe3WPYIOTCS 3HaHWSI U YMEHHs YJall[uXCsi, To/yueHHbIe
VMU Ha ypoKax reorpaduu, GU3NKH, OUOIOTUN U JPYTHX.

HeoTbemieMOll 4acTbi0 NPOrpaMMbl SIBJISIETCS peayu3aLis
NPOEKTHOTO MeTozila 00yuenusi. [lporpammoil mpesycMOTPeHO
BBITOJIHEHWE  TaKUX IMPOeKTOB  Kak «CTaTUCTUUeCKUN MeTo[
aHaau3a JlaHHbIX», «PasnMuHble BapuaHTbl MPOrPaMMHPOBAHUS
LIMK/TUYECKOr0 a/IrOPUTMa»,

«Hauana nporpammupoBanus Ha Pascal». [IpoekTsl 1o cBoel
IVAaKTUYeCKOM  CYIITHOCTM  HalleJieHbI Ha  (opmupoBaHue
CTIOCOOHOCTEM,  TO3BOMSIOMUX  3(PGhEKTUBHO  /1eliCTBOBaTh B
peanbHOW >KW3HEHHOW cutyauuu. O0sazjasi UMH, ydaljuecs MOTYT
a/IarITUPOBATLCSl K M3MEHSIIOIIUMCSI YCIOBUSIM, OPUEHTHUPOBAThCS B
Pa3HO00Opa3HbIX CUTYAIUsAX, paboTaTh B KOMaH/e.

[lpu paboTte Haj TMPOEKTOM TOSIB/ISETCS WUCKIHOUUTETbHAs
BO3MOKHOCTh ~ (DODMUPOBaHUSI Yy yYal[UXCs KOMIIETeHTHOCTU
pasperieHusi mpobseM  (MIOCKOJIBKY — 00sI3aTeNlbHBIM  YC/IOBHEM
peanu3aliid MeTOJia TPOEKTOB B IIKOJe sBJSIETCS pelleHHe
yualmMcsi cCOOCTBeHHBIX TPOOJieM Cpe[iCTBaMM TPOEKTa), a TaKKe
OCBOeHUe crocoboB JesiTeTbHOCTH, COCTABJISTFOLIX
KOMMYHHKAaTUBHYIO U MH()OPMALIMOHHYIO KOMIIETEHTHOCTH.

IInanupyemsie pe3y/ibTaThl 0CBOEHHSA YUeOHOIr0 Kypca



®I'OC ycraHaB/muBaeT TpeOOBaHUS K pe3y/IbTaTaM OCBOEHUS
00yJarolMHCs OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbI CPeIHETO
obujero 00pa3oBaHuUs: JIMUHOCTHBIM pe3ysbTataMm (Tabmmia 1);

MeTarpe[MeTHBIM  pe3yJbTaTam
pe3ynbTatam (Tabnmiia 3).

(tabmuiia  2);  TNpeAMEeTHBIM

Tabmuna 1 JINYHOCTHBIE
pe3y/ibTaThl

TpeGoanue ®I'OC'

Yem AOCTHUIrdAeTCHA

JIMYHOCTHBIE Pe3y/bTaThl,
obecrieurBaroIIye afarTaryio
00yuaroIerocs K N3MeHsIOLUMCSI
yCJIOBUSIM COLIMATbHOW Y TIPUPOIHOU
cpeZbl: yMeHHe pacrio3HaBaTh
KOHKDEeTHbIe TIPUMephbI TIOHSATHS 110
XapaKTepHBIM MTPU3HAKaM, BBITOTHATh
orepaLiu B COOTBETCTBUU C
orpefieJieHUeM U MPOCTeNIINMU
CBOMCTBaMMU TIOHATHS, KOHKPETU3UPOBATh
TIOHSITUE TIPUMepaMHU, HCII0/Ib30BaTh
TIOHSITHE U eT0 CBOMCTBA TP PellleHuH
3a/lay, a Tak)Ke OrepupoBaTh TepPMUHAMU
Y Mpe/ICTaB/IeHUsIMA B 00J1acTH
KOHI[ETIIIUU YCTOMUMBOTO pa3BUTHS

Paznensl

«BBezeHre B MCKYCCTBEHHBIU
HHTEe/JIEKT»,

«OCHOBBI TIPOrpaMMHPOBaHUS Ha
Pascal»,

«AHanmu3 1aHHBIX B
3JIEKTPOHHBIX TaO/IHIAX».

LIeHHOCTH HayYHOTO MO3HAHMUSI:
OBJIafIeHle OCHOBHBIMM HaBbIKAMU
UCCIIe/IOBATe/bCKOM [IeATeNbHOCTH,
YCTaHOBKA Ha OCMBIC/IEHHE OIIbITa,
HabJTI0/IeHNH, TIOCTYTIKOB U CTPEMJIEHHE
COBEPLIEHCTBOBATh MYTH J0CTHXKEHUSI
WH/VBHU/YaIbHOTO ¥ KOJIJIEKTUBHOTO
Onaromnomnyuust

Pa3pensr «AHanu3 JaHHBIX B
3JIEKTPOHHBIX Tab/UL[aX».

Tabsmma 2 MeranpegMeTHbIe pe3y/bTaThl

TpedoBanue ®I'OC

Yem AOCTHI'deTCH




YMeHre caMOCTOATe/NBHO IJIaHUPOBaTh
MyTH JIOCTYDKEHUS 1eJTU, B TOM UKCIIe
a/llbTepHaTHUBHbIE, 0CO3HAHHO BLIOMpATD
HanOosee 3¢ deKTUBHBIE CTIOCOOBI pellieHUs
yueOHBIX U 103HaBaTe/bHBIX 3a/1au.

[TpoekTHbIe 3afjaHUs

YMeHHe OLleHHBaTh TIPaBUIBHOCTh
BBITIOJTHEHUsT Y4eOHOU 3aaun,
coOCTBeHHBIE BO3MOYKHOCTHEE DelIIeHMUsI.

Pasnensl « AHamu3

JIaHHBIX B 3JIEKTPOHHBIX
Tab/MLIax»,

«AHanmu3 TaHHBIX Ha Pascal»

YMeHue orpeieNisiTh  [OHATHS CO3/laBaTh
0000111eHus, yCTaHABIMBATh aHAJIOTHH,
K/1aCCU(UI[UPOBATh, YCTaHAB/IHUBATh
TIPUYMHHO- C/I€/ICTBEHHbIE CBSI3H, CTPOUTh
JIOTUUYeCKHe paccyKzieHusl,
YMO3aK/IioueHus: (MHAyKTUBHbIE,
JeNyKTUBHbIE U T10 aHA/IOTHUH) U JIeaTh
BBIBO/IbI.

Paznensl « AHamu3

JIaHHBIX B 3JIEKTPOHHBIX
Tab/rIax»,

«AHanu3 faHHbIX Ha Pascal»

YMmeHue co3ziaBaTh, NPUMEHSITh U
npeoOpa3oBLIBATE 3HAKU W CUMBOJIBI,
MO/IeJIA U CXeMBI /ISl pellieHUsT yueOHBIX U
1I03HaBaTe/IbHbIX 3a7ay.

Pa3zpgensl « AHanmu3 JaHHbIX B
3/IEKTPOHHBIX TabIMLIax»,
«AHanu3 faHHbIX Ha Pascal»

dopMrpoBaHUe U pa3BUTHe

Pa3ziesnbl « AHanMW3 JaHHbIX B

KOMIIETEHTHOCTU B oOsactu 3/IEKTPOHHBIX TabIHIIax»,
WCTI0/Tb30BaHUsA UKT (UKT- «AHanu3 faHHbIX Ha Pascal»
KOMITETEHLINN).

Tabuna 3 IIpeamMeTHBbIe pe3y/IbTaThbI

Tpeb6oBanue ®I'OC Yem foCcTHrAETCA

dopmupoBaHye HHHOPMALIMOHHOM U
a/ITOPUTMUYECKON KYTbTYPH,
(opMUpOBaHUe Mpe/ICTaBIeHUs O
KOMIIbIOTepe KaK YHHBepCaJbHOM
yCTpoicTBe 00paboTKH
nH(OPMaIy, pa3BUTHEe OCHOBHBIX
HaBBIKOB 1 YMEHHI MCIIO/Tb30BaHMUS
KOMIIbIOTEPHBIX YCTPOUCTB.

Paznensr

Ha Pascal»
«AHa/U3 IaHHBIX Ha
Pascal»

«OCHOBBI ITPOrpPaMMUPOBAHUS



dopmupoBaHue TMpe/ICTaB/IeHUs 00
OCHOBHBIX M3yuaeMbIX MOHSATHSAX
(uHopMalys, anropyTM, MOZIEeJb) U UX
CBOMCTBAX.

Paspensl «AHanu3 JaHHbBIX B
3/IEKTPOHHBIX  Tab/ULIax»,
«OCHOBBI TTPOrpaMMHUPOBaHUS
Ha Pascal»

«AHanu3 faHHbIX Ha Pascal»,
«BBeneHue B MallIMHHOE
oOyueHue Ha Pascal»

Pa3BuTue anropuTMUUYECKOT0 MBIILIIEHUS],
Heo0X0ouMOoro ZLst Ipo(ecCoHaTbHOM
J1esiTe/IbHOCTU B COBPEMEHHOM

o011leCcTBe; pa3BUTHe YMeHUMN COCTaBUTH
Y 3arucaTh aJICOPUTM [1J151 KOHKPETHOT'O
WCTIOJTHUTEIS; (DOPMUPOBaHWe 3HaHWM 00
a/TOPUTMUYECKUX  KOHCTPYKLIUSX,
JIOTUUECKUX 3HAUeHUsiX U Oreparusx;
3HAaKOMCTBO C OZIHUM U3 $I3bIKOB
MIPOTPaMMHPOBaHUs ¥ OCHOBHBIMU
a/ITOPUTMUYECKUMU CTPYKTypaMu —
JIMHEWHOM, YCJIOBHOM U LIMK/TMYECKOM.

Paspenel «AHanu3 JaHHbBIX B
3/IeKTPOHHBIX TabMLIax»,
«AHanu3 faHHbIX Ha Pascal»,
«OCHOBBI MaLLIMHHOTO
00yueHus»

dopMrpoBaHue yMeHUH (opMaTU3au U
CTPYKTYPHUPOBaHUsi HH(HOPMAI|H, YMEHHUSI
BbIOMpATh CIIOCO0 Tpe/ICTaB/IeHNs JAHHBIX B
COOTBETCTBHUH C TIOCTaB/IEHHOM

3ajaueit (Tab/UIbl,CXeMBI,
rpaduKy,JuarpaMmMbl) C UCTI0/Ib30BaHHUEM
COOTBETCTBYIOIUX TIPOrPAMMHBIX CPE/ICTB
00pabOTKH JIaHHBIX

Pa3zgenbl «OCHOBBI
MpOrpaMMUPOBaHUS Ha
Pascal», «AHanu3 JaHHBIX B
3/IEKTPOHHBIX TabHIIax»,
«AHanu3 f1aHHbIX Ha Pascal»,
«BBeJleHre B MAllIMHHOE
obyuenve Ha  Pascal»

dopMUpoBaHWe HaBBIKOB U YMEHUM
6e30I1acHOro U 1jefiecoobpa3Horo
TIOBe/IeHHs1 TIPU paboTe ¢ KOMIBbIOTEPHBIMHU
nporpaMMaMu U B CeTH WHTepHerT,
yMeHHs1 COO/TI0jaTh HOPMBbI
MH(OPMaI[MOHHOW 3THKU U MpaBa

Pasnen «BBejeHue B
HCKYCCTBEHHbIU
VIHTeJUIeKT»




YueOHO-TeMaTHYeCKUH IVIaH

B 5Tom pasgene NpUBOAUTCS BapUaHT IJIAaHUPOBAHHUS 3aHSATHH,
pacCUMTaHHbIE Ha MHWHHMa/bHBIA yueOHbIM miaH. [lpescraBrieH
repeyeHb IUIAHUPYEMbIX pe3y/bTaTOB OCBOEHHSl IPOrpaMMbl /ISt
6a30Boro BapuaHTa yueOHOro raHupoBaHus. Pasnnuve 6a3oBoro
YPOBHS OT yriy0/eHHOTro Kypca MpOsIBISeTCS B CTeNeH! TTyOWHBI U
KauecTBa OCBOEHMS] TeOpeTHMYeCKOro maTepuana M IO0Ty4YeHHbIX
MPaKTUYeCKUX HaBBIKOB.

TemaTnueckoe IJIARHMPOBaHMe
OCHOBHBIX BH/IOB YU€0HOMU JeATeTbHOCTH

C ornpeae/1eHuEM

Tabmuna 4 «VICKyCCTBeHHbIH HHTE/IEKT»

HaumenoB Kpartkoe Buapl yueoHo#
aHue TeMbl co/iep)xaHue AeATe/IbHOCTH
1. Beepenue B U1 1 MO
1.1 | BBepgenne | IIporaHosupoBanue, AHanumuuecKkas: oucK
B aHanm3, obyueHue, OTBETOB Ha BOIPOCHI
MAIlMHHO | JlaHHble, IPU3HAKHY, yuuTessi, CaMOCTOSITeTbHbIN
e aJITOPUTM, MOUCK MHPOPMALIUK TIPU
o0yueHue VICKYCCTBEHHBbII pellleHNH MOCTaB/IeHHBIX
VIHTEJIJIEKT, MalllMHHOe | 3a/jay.
obyuenye KOMMyHUKAQYUOHHAS:
KOMaH/IHasi paboTa, OTBETHI
Ha BOTPOCHI yUUTes,
WrpoBas NMpaKTHKa.
Ilpakmuueckas: yyactue B
urpe, pabora C UrpOBLIM
TPEeHa)KepOoM.
PecpnekcusHas: pednekcus
METOZIOM «6 ITISITI»
2. AHa/IM3 JaHHBIX B /IEKTPOHHBIX Ta0/IMIAX
2.1 |[Haykao Hayka o fnaHHbIX, AHanumuyecKkas: oucK
JlAHHBIX. npodeccuy B 06/1aCTU | OTBETOB Ha BOIIPOCHI
Bosnblime HayKM O JJaHHBIX, yuuTesIsi, CAMOCTOSITe/TbHBIM




JlaHHbIe

JIaHHBIE U OOJIbIIIHe
JAHHbIE, METO/IbI
paboThI C JaHHBIMU

TOMCK UH(OpMaLUK TIpU
pellleHNH TI0CTaB/IeHHBIX
3ajau.
KommyHukayuoHHas:
yuacTtve BO (ppOHTaIbHOM
00Cy>KIeHUH, OTBETHI Ha
BOMPOCHI yUUTeJIsl.
Ipakmuueckas: pelieHue
rpe/ijiaraeMbIX 3aZlaHUM
cpeactBamu Excel.
PegnekcusHas:
o0CyK/leHre KOHTPOJIbHBIX
BOTPOCOB U MO/[BefleHNe
WTOTOB BBITIOJIHEHUS
TIPAKTHUUeCKOro 3a/laHusl

2.2

OrnucaTtenbH
ast
CTaTUCTHKA.
Tabmun

ple

JlaHHbIEe

TabyMuHbIe JaHHBIe,
MeTO/bI paboThI C
TabMUHBIMA
JTaHHBIMHU, 0a30BbIe
WHCTPYMEHTHI
TabJIMUHOTO
niporjeccopa Excel,
cbop u oborariieHre
JAHHBIX

AHanumuyecKkas: IOucK
OTBETOB Ha BOIPOCHI
yuuTeJIsl, CAaMOCTOSITe/IbHbIN
MOUCK MH(POPMALIMK TIPU
pelleHn T10CTaB/IeHHbIX
3a/au.
KommyHukayuoHHas:
yuyacTve BO (ppOHTaIbHOM
00CyX/IeHUH, OTBETHI Ha
BOMPOCHI yUUTeJIsl.
Ilpakmuueckas:

pellieHNe TIpe/jlaraeMblxX
3a/laHUM.

PecpnexcueHas:
00cy>keHre KOHTPOJIbHBIX
BOIPOCOB U I0/|BefleHue
WTOTOB BBITIOJTHEHHUS
NIPaKTUYeCKOro 3a/laHusl

2.3

OO6paboTka
JTAaHHBIX
Cpe/ICTBAMH

CTaTUCTUYECKHe
TioKa3aTe/v, Mephbl
1[leHTpabHOU

AHanumuyeckas: TIOUCK
OTBETOB Ha BOIIPOCHI
yuuTess,




3JIEKTPOH | TeHJeHLWH, CaMOCTOSITe/IbHbIN TIOMCK
HOM BCTPOEHHbIe vHpOpMaLMK TIPU pellieHun
Tabmuipl | GyHKIMN MOCTaB/IeHHBIX 3a/lay.
=CUET(), KoMMyHUKayuoHHasi: yyacTtue BO
=CYMM(), (bpOHTATEHOM 00CY>X/I€HUU, OTBEThI
=CP3HAY(), Ha BOTMPOCHI YUMUTeJIsl.
=MAKCY(), IIpakmuueckas: pellieHue
=MMUH(), ripe/ijlaraeMbIX 3alaHUM
=MOJAJ(), cpeactBamu Excel. PegprekcugHas:
=MEIVAHA() o0cy>keHre KOHTPOJIbHBIX
BOTIPOCOB U MO/|Be/IeHNe NTOrOB
BBITOJTHEHUSI TTPAKTUUECKOT0
3a/jaHUs
2.4 | O6pabotka | ITepBuuHbBIi AHanumuueckas: TIOMCK OTBETOB Ha
JlAHHBIX. aHa/u3 JIaHHBIX, BOTIPOCHI YUUTeJIs,
[MepBuuHbI| 3Tarbl paboTel C CaMOCTOSITe/TbHBIN TIONCK
aHam3 JlAaHHBIMHY, vH(bOpMaliy TIPU pellieHur
BCTPOEHHbIE TOCTaB/IEHHBIX 3a/1ay.
byHKLMM KommyHukayuoHHas: yyactve BO
=CUETEC/IN(), (bpoHTaTEHOM 00CYX/I€HUU, OTBETHI
=CUETEC/INMH(| 1, BOTPOCHI YUHTeJIs.
),=CPSHAYUECIIN| rpy ymuyeckas: pemerme
(),=CP3HAYECJL ripe/ijlaraeMbIX 3aJlaHUM
VIMH (), cpeactBamu Excel. PegrekcugHas:
=CYMMECJIN(), o0cy»/leHre KOHTPOJIbHBIX
=CYMMEC/IUM BOTIPOCOB U TIO/[B€/IEHHE UTOTOB
H() BBITOJIHEHUSI TTPAKTUUECKOTr0
3aJaHUsI
2.5 | Buzyammza | Busyanuzanus AHaaumuueckas: TIOuCK OTBeTOB
us JTAaHHBIX, Ha BOMPOCHI YUMTess,
JTAHHBIX BH3yaJIbHBIN CaMOCTOSITe/IbHBIN TIOWCK
aHa/M3 JlaHHbIX, | MH(pOPMAaLMU MPH pelleHUn
rpaduKy, TOCTaB/IeHHBIX 3a/1ay.
JiarpaMMbl, KommyHukayuoHHas: yyactve BO
TUCTOrPaMMBl, bpoHTaTBEHOM 00CYXK/IeHUH,

KOHCTPYKTOP /151

OTBETHI HAa BOIIPOCHI YUHUTEJIA.




paboThI €
JvarpaMMamH 1
ux

IIpakmuueckas: pellieHue
Tpe/ylaraeMblX 3a/laHui
cpenctBamu Excel.
PecprexcueHasn: obcyxeHne

(dopmaTrpoBaHue
KOHTPOJIbHBIX
2.6 | Cratuctuu | CTaTUuCTUYeCKUi | AHaiumuueckas: OUCK OTBETOB
eCcKum aHa/IM3 [JaHHbIX, | Ha BOIIPOCHI YUUTe/I,
aHa/m3 BU3ya/n3aLus CaMOCTOSITe/IbHbIN [TOMCK
JlAHHBIX. J@HHBIX C MH(OPMaLIMK TPU pellieHuH
Koppensip | TOMOLIbIO NOCTaB/IeHHBIX 3a/ay.
OHHBIiA AUarpamMmel KoMMyHUKAQUUOHHas: yJacTye BO
aHa/m3 pasbpoca u ¢bpoHTanEHOM 06CYyK/IeHUH,
pacteTa OTBeTbI Ha BOIIPOCHI yUHTeIs.
Ko3(dduimeHTa
KOppessILY, Ipakmuueckas: pemeHUHe
ko3 buIHeHT TrpeJijlaraeMbIX 3aJ,aHUM
KOppesALMK cpeactBamu Excel. PegnekcugHas:
Tupcona o0cy>kieHre KOHTPOJIbHBIX
BOIPOCOB U MO/|BefleHre UTOrOB
BBITIO/THEHUS TPAKTUYEeCKOro
3a/jaHus
2.7 | Cratuctuu | [Toctpoenue AHanumuueckas: TIOUCK OTBETOB
eCKUU MaTreMaTUYeCKOW | Ha BOMPOCHI YUUTEJIs,
aHa/Iu3 MO/ie/Ti TMHeMHOM | caMOCTOsITeTbHbIN TTOKCK
JlAHHBIX. (mapHoit) VMH(OpMaLMY MpU pelleHuH
JIMHeVHBI | 3aBUCUMOCTH U ee | ITOCTaBJ/IeHHbBIX 3a/au.
perpeccuo | UHTeprpeTaLys KommyHukayuoHHas: yyactve BO
HHBI U ¢bpoHTaTBLHOM 00CYX/eHUH,
aHam3 OTBeThl Ha BOMPOCHI yUuuUTeJIsl.

IIpakmuueckas: peleHue
rpejijlaraeMbIX 3aJaHUMN
cpeactBamu Excel.

PecpnexcueHas: obcyxaeHne
KOHTDPOJIbHBIX BOTIPOCOB M
TI0/IBe/IeHHe UTOTOB BBINOTHEHUS
TIPAaKTHUECKOTO 3a/[aHusI




2.8 | IIpoekr [TousaTus pasgena | AHaiumuueckas: MIOUCK OTBETOB
«Craructu | «AHanu3 Ha BOIIPOCHI YUYMTeJ,
yec KUl JAHHBIX B CaMOCTOSITEe/IbHBIN MMOMCK
MeToZ, 3JIEKTPOHHBIX MHpOpMaLMK TIPU  pelleHuH
aHavsa Tabnuax» MOCTaBJ/IEHHBIX 3a/au.
Jl@HHBIX» KomMmyHUKayuoHHas: yyactue BO
bpoHTaTBEHOM 00CYXK/IeHHH,
OTBETHbI Ha BONIPOCHI YUUTEJISI.
3. OcHoBBI A3bIKa NporpamMupoBanus Pascal
3.1 | AnroputMmsl| McnionHuTtens, AHanumuyecKkas: IOMCK OTBETOB
u aJIrOPUTM. Ha BOIIPOCHI yUuTesIs,
ucriosiHUTe 1| CriocoObl 3aMyCH | CaMOCTOSITeTBHBIA TTOMCK
u. CriocoObl| arOpUTMOB: vH(pOpMaLMy NPy  peLleHud
3anucu CJIOBECHBIN, NIOCTAaBJ/IEHHBIX 3a/a4.
aJIrOPUTMOB| TIOCTPOUHBIN, 6710k} KoMMyHuKayuoHHas:paboTa c

cxema, MporpaMma,
JIMHeHHbBIH,
PasBeTBIISIFOLLUNCS
1 LIUKIAYeCKui
a/IrOPUTMBIL.

WI'POBBIM TPEHA)KEPOM.
IMpakmuueckas: oTBeTHI Ha
BOTIPOCHI, pellieHue MpeJ/iaraeMbixX
3a/laHUI Ha sI3bIKe
nporpammupoBanusi Pascal .
PegnekcueHasi: 3aroyiHeHre IUCTa
pedaekcuu




3.2 | O6ime Uctopus s3bika AHanumuuecKkas: oucK
cBenenus: | Pascal, OTBETOB Ha BOTMPOCHI yUWTes,
0 sI3BIKe KOMITU/TUpyeMble U CaMOCTOSITe/IbHBIN TTOUCK
MporpaMM | MUHTepripeTUpyembie | MHGOPMaLMK NIPU  pellleHrHr
HMPOBaHUS | A3BIKM, JOCTOMHCTBA | MOCTAB/IEHHBIX 33/jay.

Pascal v HegoctaTku Pascal. | KommyHukayuoHHas:paboTa B
[ToHsiTHE JAHHBIX, KOMaHjlax U (Win)
TUTIbI JAHHBIX: 1ieJible,| UHAUBUAYATbHO.
Bell|eCTBeHHbIE U Ipakmuueckas: OTBeTHI Ha
CTPOKOBBIE. BOMPOCHI, pelleHne
[TonsiTue TripejijlaraeMbIX 3aJjlaHUM Ha
repeMeHHOM, pa3Hulja| s3biKe MPOrpaMMUPOBAHUS
MeXXay rnepeMeHHol u | Pascal.
KOHCTaHTOM. PegnexcusHas: 3anonHeHe

nucTa pediekcuun

3.3 | Opranusa | ®@ynkuus print(), AHanumuueckas: oucK
us TpaBuUIa ee OTBETOB Ha BOTPOCHI yUUTEIs,
BBOJA U WCI0JIb30BaHUsl. CaMOCTOSITe/IbHBIN MOUCK
BBIBO/IA Ommumb6Ku rpu vH(bOpMalid TIpU pellieHrur
JlAaHHBIX WCI0/Ib30BaHUHU MOCTaBJ/IeHHBIX 33/jay.

¢byskuumu print()

Twurbl faHHBIX: Int,
float, str.

IIpuBeseHue TUTIOB C
TTIOMOLLIBIO
COOTBETCTBYHOIUX
(ynKupit (int(),
float(), str()).
Oyukuus type().
Oneparop
MpUCBavBaHUsI.
IIpaBuia uMeHOBaHUS
repeMeHHbIX.
dyukuumd input(),
rpaBu/a ee
WCII0/Tb30BaHMs.
HeobxogumMocThb
TIPUBE/|eHNSI

KommyHukayuoHHas:paboTta B
KOMaH/laX U (WIn)
WHAUBUAYATBHO.
Ilpakmuueckas: 0TBeThI Ha
BOIIPOCHI, pellieHre
Tripe/ijlaraeMbIX 3aZlaHUi Ha
sI3bIKe TPOrPaMMUPOBAHUS
Pascal.

PecpnekcusHas: 3amosiHeHUe
nucTta pediiekcuun




L[e/I0YUC/IeHHBIX
JIJAHHBIX K TUITY
integer rocse BBOJA.

3.4 | Anroputm | Turbl JaHHBIX B AHanumuyecKkas: TIoucK

nye cKas Pascal, OTBETOB Ha BOMNPOCHI yUUTeJId,

KOHCTDYKI] | apudpmeTUuecKue CaMOCTOSITe/IbHbIN TTOUCK

ust orepaTopsbl, AelCTBUA | MHpOpMaL[UM TpPU  pelleHun

«CJIe[JOBaHU | C IepeMeHHbIMH. MOCTaB/IEHHBIX 3a/au.

e» AJITOpUTM, BU/BI KommyHukayuoHHas:paboTa B
a/IrOpUTMOB, KOMaHJax U (Wam)
0cobeHHOCTH VIHVUBU/lya/IbHO.

JTUHENHOT 0 Ilpakmuueckas: oTBeTHI Ha

ajiropuT™Ma, 6710K- BOIIPOCHI, pelleHye

cxeMa. rpejjiaraeMbIX 3aZlaHUM Ha

bok-cxema s3bIKe  [POrpaMMUPOBaHUs

JTMHEeMHOT O Pascal.

aZropuTMa. PecpnekcueHas: 3anoHeHUe
nucta pediekcuu

3.5 | IIporpamm | Biiok-cxema AHanumuueckasi: moucK

HpO BaHUe | JIMHEWHOTO OTBETOB Ha BOMPOCHI yUUTeJIs,

JUHENHBbIX | aAropuTMa. CaMOCTOSITe/IbHBIN MOUCK

anroputMmo | [IporpammupoBaHue | uHboOpMalMy NpU  pellieHrur

B JTMHEeNHBIX TOCTaB/IeHHBIX 3a/au.
aJrOPUTMOB, KommyHukayuoHHas:paboTta B
apudMeTHUYeCKUe KOMaH/iax U (WUan)
oreparopsl, VHJWBUTyabHO.
riepeMeHHbIe. Ilpakmuueckas: OTBeThI Ha

BOITIPOCHI, pelleHne
rpe/ijiaraeMbIX 3aZlaHUM Ha
sI3bIKe TIPOrpPaMMUPOBAHUS
Pascal.
PenexcusHas: 3anonHeHue
aucta pediekcuu

3.6 | Anroputm | Pa3BeTBastoruiics AHanumuueckasi: mouCK

nue ckas anropuTM, 610K- OTBETOB Ha BOMPOCHI yUuWTe/s,

KOHCTPYKL] | CXeMa BeTBJIeHMUS], CaMOCTOSITe/IbHBIN MOUCK

ust orneparopbl vH(MOpMaliK TIpA  pellieHrur

«BETBJIEHUE | CDaBHEHHUS. TOCTaB/IEHHBIX 3a/au.




»

YcoBHBIE OIlepaTopsl

if, if-else, mpaBuna
3aIMUCH yCJIOBHBIX
Or1epaTopOB.

KommyHukayuoHHas:paboTa B
KOMaH/ax U (WIn)
WHIMBUIyaIbHO.
Ilpakmuueckas: OTBeTbI Ha
BOIIPOCHI, pelleHue
rpe/jiaraeMbIX 3aZlaHUM Ha
sI3bIKe TIPOrpPaMMUPOBAHUS
Pascal.

PecpnekcusHas: 3anoHeHne
JucTa  pedyieKCuu

3.7 | IonHas bok-cxema AHanumuuecKkas: oucK
¢dhopma BETBJIEHUS. OTBETOB Ha BOIIPOCHI YUUTesIs,
BeTBJIeH [TonHBIN yC/IOBHBIM CaMOCTOSTe/IbHbIN TTOUCK
usi orepaTop, NpaBua vH(pOpMalLMy NpY  pelleHnr

3arycy MOJIHOTO NIOCTAaBJIEHHBIX 3a/a4.

YCJIOBHOTO KommyHukayuoHHas:pabora B

oreparopa. KOMaH/iax U (uim)
VHJUBUAYa/bHO.
Ilpakmuyeckas: oTBeTHI Ha
BOIIPOCHI, pelleHue
rpe/ijlaraeMbIX 3aZlaHUi Ha
A3bIKe INPOrpaMMHPOBAHUS
Pascal.
PegnekcusHas: 3anonHeHe
JUcTa peduiekcuu

3.8 | IIporpammu| IIporpammupoBanue | AHarumuuyeckas: IOUCK
po BaHUe JTMHeNHBIX OTBeTOB Ha BOIIPOCHI YUMUTeJI,
pa3BeTBIISAI0 | a/ITOPUTMOB, CaMOCTOSITe/IbHBIM ITOUCK
1] UXCS apudmeTHyecKre UMH(pOpPMaLMy NPU  pelleHUH
aJIrOPUTMOB| OTlepaTopkl, IIOCTaBJIEHHBIX 3a/a4.
YC/oBHBIM | mepemeHHBIe. KommyHukayuoHHas:pabora B
orepaTop KOMaH/lax U (WUan)

WHAWBUAYa/IBHO.

IIpakmuueckas: oTBeTbl Ha
BOMPOCHI, peLeHue
rpe/jiaraeMbIX 3aZlaHUM Ha
s3bIKe NPOrpPaMMHPOBAHUS
Pascal




PegnexcugHas: 3aroynHeHne
nucTa pediekcumn

3.9 | IIpocTel PazBeTBisrOIMCS AHanumuuecKkas: oucK
e 51 aJIrOpUTM, BJ10K- OTBETOB Ha BOIIPOCHI yUUTeJis,
COCTaBH CcXeMa BeTBJIEHUSI. CaMOCTOSITe/IbHBIN MTOUCK
ble Jloruueckue vH(bOpMaliKd TpYU  pellleHrur
yCJIOBUS orepaTophl, MOCTaBJ/IeHHBIX 3a/iau.
coctaBHbIe ycioBusi. | KommyHukayuoHHas:paboTa B
YcnoBHbIM oniepaTop. | KoMaHax U (WIn)
WHAUBUAYATBHO.
Ilpakmuueckas: 0TBeThI Ha
BOTIPOCHI, pellieHne
TrpejijlaraeMbIX 3aZlaHUi Ha
sI3bIKe TIPOrPaMMHPOBaHUS
Pascal.
PegnexcusHas: 3aronHeHe
JcTa pediekcuu
3.10 |Anroputmu | OmnepaTtop while B AHanumuueckas: oucK
ye cKasi Pascal, cunTakcuc OTBETOB Ha BOIIPOCHI yUWTeis,
KOHCTPYKI| | omeparopa while. CaMOCTOSITe/IbHbIN TTIOMCK
usi vHbOpMalMy TPy pellleHrr
«TIOBTOpPEHHE TOCTaB/IEHHBIX 3aZiau.
» KommyHukayuoHHas:pabora B
[Tporpamm KOMaHjlax U (Win)
MpO BaHHe WHAUBUAYaIbHO.
LIMKJIOB C Ilpakmuueckas: OTBeTHI Ha
3a/JaHHBIM BOIIPOCHI, pellieHne
yCJIOBUEM Tnpe/ijlaraeMbIX 3aJjaHUM Ha
TIPOJ0JDKe sI3bIKe TIPOrPaMMHPOBAHUS
HUs Pascal.
paboThI PegnekcusHas: 3anonHeHue
qucTta  pedaekcuu
3.11 | ITporpamm | Omeparop for B AHanumuuecKkas: IoucK
vpo BaHue | Pascal OTBETOB Ha BOTMPOCHI yUWTes,
LIMKJIOB C CaMOCTOSITe/IbHBIN MTOUCK
3a/JlaHHBIM vH(bOpMaLWY TIpU  pellleHrr
YUC/IOM MOCTAaBJ/IEHHBIX 3a/]ay.
TIOBTOpPEHU KommyHukayuoHHasi:paboTa B




%1 KOMaH/iax U (uin)
WHAUBUAYaIbHO.
Ilpakmuueckas: oTBeTHI Ha
BOIIPOCHI, pellieHne
rpejijiaraeMbIX 3aZlaHui Ha
sI3bIKe TPOrPaMMUPOBAHUS
Pascal
PegnexcusHas: 3anonHeHe
nucTa pediiekcumn

3.12 | TIpoekT Huknuueckuit AHanumuuecKkas: oucK
«Pa3nnuHbl | airopuTM™, anrOpUTM | pellieHus MOCTaB/IeHHOW
e BapuaHThl | while, anroputwm for, | 3agaum.

MporpaMMHu | rpaBu/ia 3arucy KommyHukayuoHHasi:pabora B

PO BaHUsI LUK/INUeCKUX KOMaHjlax U (Win)

LMK/IMUeCcKo| anroputMoB B Pascal. | uHauBUAyanbHO.

ro Ilpakmuueckas: pelieHve

anropuTMa» TIPOEKTHOM 3a/lauM.
PenexcusHas: 3anonHeHue
nucta  pediekcuu.

3.13 | IIpoekT Turbl JaHHBIX, AHanumuueckasi: B iporiecce
«Hauana repeMeHHbIe, cUCTeMaTHh3aluy 3HaHUM.
nporpamm | GyHKLMH, KOMMyHUKQUUOHHAs: TIpY
VMPOBaHUS» | MaTeMaTHUeCcKue 1 pa6oTe B KOMaHJ[ax.

jlorndeckune Ipakmuueckas: B pabote Mo
OI€PATOPEI, BI/bI CO3/IaHUI0 BU3ya/IbHOM KapThl
aJrOPUTMOB, _——

YCJIOBHBIW Omeparop,
oneparop for,
oriepatop while.

PecpnekcugHas: 3anonHeHye
nucta peduiekcuu




Pa3pen 1. BBeleHue B HCKyCCTBeHHbIU UHTe/IeKT (14)

Yuamyecsi [JO/DKHbI 3HaThb TOHSATHE HWH(OpMaLUY,
pasyinurie MeXIy TIOHATHIMU «MH(DOpMaIusi», «JaHHbIEe».

Yuaimecs 10/DKHbI yMeTb:

NIPUBO/IUTh NIpHMepbl HH(OPMALIMOHHBIX [TPOLIECCOB B
nipupo/ie, 00I1IecTBe, TEXHUYECKUX CHCTEMax;
CTPYKTYPHUPOBaTh UH(OPMaLIO, BbI/Ie/ISITh OCHOBHbIE
TIOHATHS U B3aUMOCBS3U MeXJy HUMHU.

Pa3pen 2. AHa/IU3 JJaHHBIX B Y/IEKTPOHHBIX Tabunax (8 u.)

Yualuecs J0/DKHBI 3HATh:

BO3MOYKHOCTH 37IeKTPOHHBIX TaOJIHUL] /17151 XpaHeHMS,
aHaJv3a U TIpe/[CTaB/IeHUsl JaHHbIX;

Yuaryecst J0/DKHbI YMeTb:

BBO/IUTb W DPEJAKTHPOBATH JIaHHBbIE B 3JIEKTPOHHBIX
TabuLax;

BBIMOJ/IHATh BBIYMC/IEHUSI C TIOMOIIBIO 37IEKTPOHHBIX
Tab/IMLI; TIpe/ICTaB/sATh JaHHbIE B BHE AWarpamm U
rpa¢uKoB.

Pa3zgen 3. OcHoBbI IporpaMmMupoBanus Ha Pascal (12 4.)

Yualyecs J0/DKHBI 3HaTh:

TIOHSTHUSI  «aJITOPUTM», «HCTIOJIHUTE/b», «CUCTEMa
KOMaH/I, UCTIOJTHUTEJIS»;

OCHOBHbIE anropuTMUYecKue CTPYKTYPBI:
C/lefloBaHUe, BeTB/IeHUE, LIUKJT;

peasnin3alyio OCHOBHBIX alTOPUTMUYECKUX CTPYKTYD
B BbIOPAaHHOM $13bIKe POrPaMMHUPOBAHUSI.

Yuyaiiuecs 10/KHbI yMeTb:

COCTaBJ/ISITh aITOPUTMBI [l pPellieHUs] TIPOCThIX 3a/au
B C/IOBeCHOMW (popMe, Ha a/IFTOPUTMUUECKOM $I3bIKe U
Ha BbIOPAHHOM SI3bIKe TIPOrPaMMHPOBaHUS;
BBITIOJTHSITh TPACCUPOBKY a/IFOPUTMa;
MpPOrpaMMHpPOBAaTh HeC/I0)KHbIe NUHeNHbIe,
pa3BeTB/SIIOIIMECS W LUK/IWUYeCKHWe alropuTMbl Ha
BbIOPAHHOM $13bIKE TIPOTPAMMHUPOBAHMSI.



Copepxanue Kypca

B orom pasgene  COZEpXUTCS — TeMaTHUeCKoe
IUIaHUpOBaHWe U IlepeueHb [I7IaHMPYEMbIX pe3y/bTaToB
OCBOEHUS TIPOrpaMMbl (UTOTOB U3yUeHUS OTJE/IbHBIX TEM).

Ha ycMoTpeHue yuuTenss KOJIMYeCTBO  YacoB,
OTBeJleHHbIX Ha OCBOEHHEe OT[e/IbHbIX TeM U TMpOBeJeHue
TIPOEKTHBIX 3aHSITHMN, MOKET ObITb YBeTMYEeHO B 3aBUCUMOCTH

OT BO3MOKHOCTEH U HHTePeCcoB 00yYaroIyXcsl.

Pasnume 06a30BOTO ypOBHS OT yryyO/eHHOTO Kypca
TIPOSIB/ISIETCST B CTereHW TIJIyOMHbI M KauecTBa OCBOEHUS
TEOPeTUUeCKOr0 MaTepuaja U IOJYUYeHHBIX IMPaKTHYeCKUX

HAdBBIKOB.

TeMmaTHueckoe NJIaHMPOBaHUe
Tabsmua 5 MuHMMaIbHBIH BAPDHAHT Y4eOHOr0 I/IaHa

Ne Tema Konunuect
BO
3aHATHH
(ogHO
3aHATHE
=1,5 u.)

BBe/jeHHe B HCKYCCTBEeHHbIN NHTE/IJIEKT
1 | BBegeHue B MCKYCCTBEHHbIN VIHTeJIJIeKT
Nroro no paspeny 2
AHanu3 JaHHBIX B JIeKTPOHHBIX Tab1unax
2 | Hayka o faHHbIX. bosiblive faHHbIe 2
3 | OnucarenbHas cTatucTvKa. TabavuHble JaHHBIE 2
O6paboTKa JJaHHBIX CPeICTBAMH 3/IEKTPOHHOH 2
TaOIUIBI

5 | ObpaboTka faHHBIX. [lepBUUHBI  aHaIM3 2

6 | Busyanusanus JaHHbIX 2

7 | CraTucTAueCKUi aHanu3 JaHHbIX. KoppessiuoHHbIN aHaIu3 2




8 | Cratuctuueckuii aHa/inu3 AaHHBIX. JIMHEHHbIN 2
perpecCrOHHbIY aHa/IN3

9 | IlpoekT «CTaTUCTUUECKU METO/, aHa/In3a JJaHHBIX» 6
NToro no pasgeny 20

OcHoBBI IporpamMMupoBaHnus Ha Pascal

10 | Anroputmbl 1 ucriosiHUTend. CriocoObl 3aricy aJirOpUTMOB 2

11 | O6mme cBeieHUs O sI3bIKe TTporpaMMupoBanus Pascal 2

12 | Opranu3auus BBOJIa Y BbIBOZA JAHHBIX 2

13 | AropurmMudecKasi KOHCTPYKLUsL «CJIe/jOBaHMe» 2

14 | TlporpaMmMupOBaHue JIMHEWHBIX aJITOPUTMOB 2

15 | ANropurmMuvecKast KOHCTPYKLUsL «BeTB/IEHHe» )

16 | ITosnHast popMa BeTB/IeHUS 4

17 | [IporpaMMupoBaHue pa3BeTBJISIOLMXCS aTOPUTMOB. 4
Y C/I0BHBIN OTlepaTop

18 | IlpocThle u cocTaBHbIe YCII0BUS 2

19 | AnroputmMuueckasi KOHCTPYKLUS 6
«TI0BTOpeHue». IIporpaMmupoBaHre LJMK/IOB C 3a[jaHHBIM
yCJIOBUEM TIPO/IOJKEeHHUsI PA0OTHI

20 | [IporpaMMupoBaHye L{UKJIOB C 3a/laHHbIM YHCIOM 4
TIOBTOPEHUM

21 | IlpoekT «Pa3nuyHble BapyuaHThI IPOrpaMMUPOBaHUS 6
LMK/INYeCKOr0 aJropuTMa»

22 | IIpoekT «Hauasa rnporpamMMupoBaHus Ha Pascal» 10
NToro no pasgeny 46
nToro 68




0praHmaunonﬂo-nenarornqecxne ydiaoBus

peaiM3aluM Kypca

[nst peanu3anuy Kypca Ha OCHOBe MPOTrpaMMbl HeOOX0AMMO HaIuKe

C1eAyrOrX KOMIIOHEHTOB:

® KOMITbIOTEpDHOE pabouee MeCTO YUWTeNs, IOJAK/IIOUeHHOe K
cetu InrepHet (Wi-Fi umu no kabento),

® [POEeKIMOHHOe 000py/0BaHHWEe WM WMHTEPAaKTUBHas [JOCKAa C
BO3MOJKHOCTBIO IEeMOHCTDALMU Mpe3eHTaLui;

® KOMIIBIHOTEPhI nim
KOMITBIOTEPHOM  KJjlaCce,

HOYTOYKH,
rae KaxAbld yueHUK paboraer

PacIio/IoKeHHbIe B

yCTpOMCTBOM /MO0 MHAWBUYaIbHO, MO0 B Mapax;
® KOMIBIOTEPhl WM HOYTOYKM KaK yuall[UXCsl, TaK W YUUTEJs
JIOJDKHBI OBITh Ha OTepaloHHbIX cucteMax Windows/MacOS;

® TWUIIOBOE  IpOrpaMMHOe

obecrieyenue,

NpUMeHsieMoe

o61m1eobpa3oBaTe/IbHBIMYA OpraHW3alUsMH, BK/IIOYasi TIPOrpaMMy
JIs1 pabOThI C 3/IeKTPOHHBIMU TabmiiaMu MS Excel;

® UHTerpupoBaHHast
riporpammupoBaHusi Pascal;

cpena paspabotku (IDE) g si3bika

e Jupyter Notebooks — cpezma pa3paboTkw, /s 3amycka (aiinios
n3 MatepuanoB YMK c KommbioTepa WM W3 00/1aUHOTO

XpaHW/IMLLIA.

TexHuueckue TpeboBanus k I1O

[TK v HoyTOYK Ha 6a3e OC Windows, MacOS

CucremHble TpeboBaHusi Windows

OnepaulyioHHas cucreMa
Windows 7 v Bbiiiie
I[Tpotuieccop Intel® Core Duo unu
aHasIoruyHbIN ¢ yactorou 1,5 'y
WU BbILLIE

2/4 T'b onepaTMBHOU MaMATH /151
CHUCTeM I107; yripasjieHueM 32/64-
butHot Windows

CucremHble TpeboBanusi MacOS

OnepanmonHas cuctema MacOS
X 10.10 vy BeILe

I[Tpouieccop Intel® Core Duo unu
aHajIoruyHbIl ¢ yactorou 1,5 'y
WJ/IU BBILLIE

1,5 I'b onepaTtvBHOM NaMsTH -
I[Tpotuieccop Intel® Core Duo unu
aHasIoruyHbIM € yactorou 1,5 'y
uu Beiile 1,5 I'b onepatTuBHOM
MaMsTU




e Pa3pernienue 3kpaHa 1024x768 wiu 60/bIiiie
e Haynurie MHTEPHET-COEIUHEHMS

e Heo0Ox0/1MMO UCMO/b30BaTh aKTya/lbHbIE BEPCHUU OZIHOTO U3
cnenytromux 6pay3epoB: Edge, Chrome, Safari, Firefox, Opera

®Dopmbl aTTeCTALUU

Bce pa3zesnibl Tipe/rionaratoT BLITIOJTHEHUE U 3allIUTy MPOEKTOB.
[TpoeKThI MO CBOEM UAAKTUUeCKOM CYII[HOCTU Halle/ieHbl Ha
dhopMHpoBaHUe CIIOCOOHOCTEH, MTO3BOMSIOMNX 3GGHEKTUBHO /1eHiCTBOBATh
B peasibHOM KU3HEHHOU cutyaiuu. Obsiaziass MU, yJaluecss MOTYT
a/IarTUPOBATLCSl K U3MEHSIFOIIUMCS YCIIOBUSIM, OPUEHTUPOBATLCS B
pa3HO00Opa3HbIX CUTYaLMSIX, Pab0TaTh B KOMaHJe.

I[Tpu paboTe Haj MPOEKTOM TOSIB/ISIETCS UCK/TFOUUTEIbHAsT BO3MOXHOCTD
(hopMHUPOBaHUS Y yUalllMXCsk KOMIIETEHTHOCTH pa3pelieHus pobiem
(MocKoJBKY 00s13aTeNTbHBIM YCIOBHEM peai3aliii MeTo/a POeKTOB B
IIKOJIe SIBJIIETCS PellieHre yJaruMcs COOCTBEeHHBIX TIPob/ieM
CpeACTBaMU TIPOEKTa), a TaKXKe 0CBOeHHe CIIoCO00B /iesiTe/TbHOCTH,
COCTaBJISIFOLIMX KOMMYHUKATUBHYI0 U UH(POPMAaIIMOHHYIO
KOMIIEeTeHTHOCTH.

Kakapiii IpOeKT Tipe/iTo/iaraeT moJiyueHre Kakoro- inbo rpo/ykra. B
Tpe/ijlaraeMbIX TIPOEKTax 3TO MPOTPAMMHbIN TIPO/YKT, PEIIAOIIIA Ty
WY MHYIO 3a7iauy. Ha BbITIo/IHeHMe MpoeKTa mpe/yiaraetcsi 6azoBoe
KOJIMYeCTBO YaCOB, OJJHAKO TI0 YCMOTPEHUIO YUUTeJIsI, @ TAaKXKe B
3aBUCUMOCTH OT YMeHHI U UHTepeca YUeHUKOB K TeMe KOJTMUeCTBO YacoB
MOJKeT ObITh yBenmueHo. KOHKpeTHbIe peKOMeH/Ialluu JJaHbl B
MaTepuasax MPOeKTHBIX 3aHSTUM.

Ha 6a30BOM ypoBHe TIDOEKTHBIE 3aHSATHS TIPE/IJIaraloTCs Ha TeMbI
«CTaTUCTUYeCKUI MeTO/, aHa/iu3a JlaHHbIX», «Pa3/uyHble BapUaHThI
MPOrpaMMUPOBaHUs LIMK/INYECKOro aaroputmar», «Hauana
NporpaMMUpoBaHusi Ha Pascal», oHU SIB/ISIFOTCSI MeXXTIpeZIMeTHBIMHY, B
OTJIMYKe OT MOHOIIPOEKTOB, YaCTUYHO BBITIO/IHSIFOTCS BO BHEYPOUHOE
BpeMsl 1 TI0/] pyKOBO/ICTBOM HECKOJIbKHX CIeIMaJMCTOB B Pa3/TMYHbIX
obnmacTsx 3HaHMs. Takue TPOeKThl TPEOYIOT OUeHb KBaTM(DUIIUPOBAaHHOMN
KOOpP/IMHALIMU CO CTOPOHBI CIEeLUaINCTOB U CayKeHHOM paboTbl MHOTHX
TBOPYECKUX TPyII. MeXXIipeJMeTHbIe TTPOEKThI MOT'YT ObITh Kak
HeOOoJIbIINMY, 3aTparvBaroIUMU JiBa-TPU NIpeMeTa, TaK U
HarpaB/IeHHbIMU Ha pellleHre JOCTaTOUYHO CI0XKHBIX TTPobJsieMm,




TpeOyOIUX CO/lepKaTelbHOW MHTEerpaljii MHOTHX obnacreit
3HaHMSL.
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