%

MUHOBPHAYKHU POCCUN
CTapoocKo/IbCKuii re0/10ropa3sBe10IHbIH HHCTHTYT

(¢pummar) denepaabHOro rocyJapcTBEHHOTO GOKETHOTO 06pa3oBaTeIbHOTO YUPEKIACHHUS
BhIcIIEro 00pa3zoBaHuUs
«Poccniickuii rocy1apcTBeHHBII re0J10ropa3BeI0uHbINH yHHBEPCHTET

umenu Cepro OpKoHHKHI3E»
(CTH MI'PH)

2w * Capg,
1 WMeny, ~96%, ",
Gy 090,”9

COI'JTACOBAHO

3amecrutenp aupekropa mo CIIO
~—_E. A. Mumenko

AT » 27 20 A47T.

PABOYAS IPOTPAMMA YYEBHOM JUCIATLINHBI

NHP®OPMATHUKA

r. Crapsiii Ockon
2025 .




Paboyast nmporpamma o0meoOpasoBaTenbHOl  y4eGHON  AMCIHIIIMHDI «Hrdopmaruka»
paspaborana Ha OCHOBe TpeGoBaHHil DefiepanbHOrO  TOCYIAPCTBEHHOTO CTaHaapTa CpenHero
001Iero 06pa3oBaHus, MPEIbIBISEMBIX K CTPYKTYpPE, COIEPKaHHIO M PE3yJIbTaTaM OCBOCHHS
y4ebHOro 061e06pa3oBaTensHoro npeamera (PI'OC COO), depepanbroro rOCyJapCTBEHHOIO
00pa3oBaTebHOrO CTaHzapTa cpenHero mpodeccHonanbHoro obpazosanus (GIOC CIIO) mo
cnennanbHoCTH: 21.02.12 TexHOMOrMs M TexXHHKA Pa3BEIKH MECTOPOK/IEHHI I10JIe3HBIX
HCKONAEMBIX.

Pabouas nporpamma 00pasoBaTeTsHON HCIHLIHHD! cocTaBjieHa Ha ocHOBe [IpumepHoii
IpOrpamMMel  00Ie06pasoBaTeIbHON  yu4eGHOW  AHCIHHIUIHHBI «Mudopmarukay  juis
TMPO(MECCHOHAEHEIX  06pa30BaTe HHBIX Opranmsaumi, paspaborannoit ®I'BOY IO MPIIO,
nporokon Nel4 or 30 Hos6ps 2022r., Koumemnmmn IpernojiaBanus  00IeobpasoBaTeIbHBIX
AUCIMIUIAE € y4€TOM  NPO(ECCHOHATBHON  HaNpaBIEHHOCTH NporpaMM  CpeTHEro
PO(ECCHOHATBHOTO 06pa3oBaHMs, peamsyemMbIX Ha Oase OCHOBHOro obmiero oGpasoBanms,
MunmncrepcrBom npocsermenus Poccuiickoii @enepanun o1 30 anpens 2021 r., No P-98.

Opranun3anus-pazpaboTymk
CTapoocKoNbCKuit reooropassenoyHbit HHCTHTYT (bunuan) denepatsHOro rocyrapcTBeHHOro
OIOIUKETHOTO  0OPA3OBAaTENBHOTO  yUPek/IEHUS  BBICIIEro obpaszoBanuss  «Poccuiickuii
TOCYAapCTBEHHBIN I€0I0TOPa3BeI0YHbIH YHIBEpCHTeT HMeHH Cepro OpKoHUKHI3E)

Pazpaborumuk:
®enoposa l'anmuna Hukonaesna, npenoaasarens CI'M MI'PU

PACCMOTPEHA U OJIOBPEHA

H1a 3aCe/laHiH MPe/IMETHO-LHMKIIOBOH KOMHCCHH MAaTeMAaTHKH, pU3NKH B MHOPMATHKH
IIpotokon Ne 8 ot « 16 » ampens 2025 roxa
Ipencenarens ITLK: (:«-—:/ H.C.I"'aBpromkuna

/




COJEPXKXAHUE

1. ObLIASI XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA30OBATEJIbHOU JUCHUIIJIMHbI

2. CTPYKTYPA M COJIEP)KAHUE OBIEOBPA3OBATEJILHOM
JTACIHATITAHBI

3. VCJOBHUSI PEAJIM3ALIUM OBLIEOBPA3OBATEJBHOM
JTUCHUIINHBI

4. KOHTPOJIb M OHLEHKA PE3YJbTATOB OCBOEHUSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHbI

cTp.

11

19

22



1. O0mas xapakrepucTuka padoydeil nporpaMmbl 0011e00pa30BaTEIbHOM
aucuuiuebl «MudgopmaTnka»
1.1. MecTo  AUCHUIVIMHBI B CTPYKType  npogeccHOHAIbHOMI

o0pa3oBarteabHoil mporpammbl CITO

O6meobpazoBarenbHas auctuiuinHa «MHbDopMaTuka» sBisieTcs oO0s3aTelbHON
4acThi0  00IIe00pa30BaTeIbHOTO IIMKJIA O0pa3oBaTeIbHOM MporpaMMbl B

cootrBeTcTBUM ¢ PI'OC no crnenuaabHOCTH 21.02.12 TexHoJI0rusi M TEXHHKA Pa3BeIKH
MCCTOpO)KIlEHI/IfI MMOJIE3HbBIX UCKOIIA€MbIX.

1.2. He.]'ll/l ! IVIAHUPYEMBIC PE3YJIbTAaThl 0CBOCHUA NUCHUIIJIUHBI:

1.2.1. Heapb AuCUMIIHHBI

Conepxanue IPOrpaMMBbl o01reo0pazoBaTenbHON JVCHUTLIHBI
«MHdpopmaTrkay HaAmpaBiICHO Ha JOCTHXKCHHE CIEAYIOIIUX IIeJIel: OCBOCHHE
CUCTEeMbl 0a30BbIX 3HAHWH, OTPAKAIOLIUX BKJIa] MHPOpMATHKU B (popMHUpOBaHUE
COBPEMCHHOW HAy4YHOM KapTHHBI MHUpPA, POJib MHPOPMAIMOHHBIX IPOIIECCOB B
COBPEMEHHOM OOIIECTBE, OMOJIOTMYECKUX U TEXHUUYECKUX CHUCTEMax; OBJaJCHUE
YMEHUSIMU TIPUMEHSITh, aHAJIU3UPOBATH, MPEeOOpa30OBbIBaTh HH(OPMALIMOHHbBIC
MOJIENIA peaTbHBIX OOBEKTOB M TMPOIIECCOB, HMCIIOJB3YS MPH 3TOM LHUQPPOBHIE
TEXHOJOTMHA, B TOM YHUCJIE MPU U3YYEHUHU JAPYTUX JUCUUILIMH; Pa3BUTHE
MO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEHN
MyTeM OCBOEHUS U WCIOJb30BaHMS METOAOB HH(POPMATUKH U IU(GPOBBIX
TEXHOJOTUNA TIPU U3YYEHUU PAaA3JIUYHBIX YYEOHBIX TMPEIMETOB; BOCIUTAHUE
OTBETCTBEHHOTO OTHOIIEHUS K COOJIOJCHUI0 JTHUYECKUX U TPABOBBIX HOPM
MH(QOPMAITMOHHON  JIeSITEIBHOCTH;  NPUOOpPETEHHE  ONbITa  UCIOJIb30BaHUS
U(QPOBBIX TEXHOJOTUA B WHIAUBUIYAIbHOW U KOJUIGKTUBHOM y4YeOHOW U
ITI03HABATEIbHOW, B TOM YHUCJIIE IPOCKTHOU JIESITEIbHOCTH.

1.2.2. Ilnanumpyemble pe3yJabTaTbl OCBOCHHHA 001Ie00pa3oBaTeJIbHOM
aucHUIIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO



O01mue KOMIeTeHIINHU

IInanupyemsle pe3yjbTaThbl 00y4eHHs

OK 01. Boi6upats crioco0Obt
pelIeHus 3a1aq
mpodeccnoHanbHOM
NeSTETbHOCTH TPUMEHHUTETHHO
K pa3IMYIHBIM KOHTEKCTaM

Oo0mme JucuuninHapHble
B yacTH TPYZ10BOIr0 BOCIIMTAHMSA: HNOHUMATh  yrpo3y HWHQPOPMAIMOHHOW  OE30I1acCHOCTH,
- TOTOBHOCTH K TpPYyAy, OCO3HAaHHE IICHHOCTH UCIIONI30BaTh METOBI M CPEICTBA MPOTHUBOACHCTBUSA ITUM
MacTepCcTBa, TPYAOIIO0HE; yrpo3am, co0o1aTh Mepbl 0e30macHOCTH,
- TOTOBHOCTb K aKTHUBHOH JESTENFHOCTH | NpPEAOTBpAIIAOIIHe HE3aKOHHOE pacrnpocTpaHeHue
TEXHOJIOTUIECKOM U COLMAJIFHOW | TEPCOHAJIBHBIX JAaHHBIX; COONIONATh TPEOOBAHUS TEXHUKU

HaIpaBJICHHOCTH, CII0OCOOHOCTh HHULIMUPOBATh,
IUIAaHUPOBATE MW CAMOCTOSATCIBHO BBIIIOJHATDH
TAaKYyI0 JCATCIbHOCTD,

- UHTEpeC K pa3IMYHbIM chepam
npo¢ecCUOHAILHOMN 1eATEIbHOCTH,

OByajeHne  yHUBEpPCAIbHBIMM  Y4eOHBIMHU
NMO3HABATE/ILHBIMHU JAeHCTBUAMM:

a) 0a30Bble JJOrHYecKHe AeHCTBHS:

- CaMOCTOSITEIIBHO ¢dbopMyupoBaTh u

aKTyaJIM3HpOBATh MPOOJIEMY, pacCMaTpUBATh €¢
BCECTOPOHHE;

- YCTaHaBJ'H/IBaTI) CymeCTBeHHI)H\/'I HpI/I3HaK N
OCHOBaHUs Il CpaBHEHHs, KiIacCHU(DUKAIUU |
0000IIEeHHS;

- ONpeAeNATh IeIH JCSITeIbHOCTH, 3ajaBaTh
napaMeTpbl U KPUTEPUHU MX JIOCTUKCHHUS,

- BBISABJISITh 3aKOHOMepHOCTI/I nu HpOTHBOpC‘II/Iﬂ B
paCCManI/IBaeMBIX SIBJICHUSX,

- BHOCHUTH

KOPPEKTUBBI B JACATCIIbHOCTD,

OIICHUBATh COOTBCTCTBUEC PE3YJILTATOB LICIIAM,

0€30MacCHOCTH W TUTMEHbl IPU paboTe ¢ KOMIBIOTEPAMU U
JIPYTUMH KOMIIOHEHTaMHU IU(POBOTO OKPY)KEHUS; TOHUMATh
IIPAaBOBbIE ~ OCHOBBI  HCIIOJB30BAHUS  KOMIIBFOTEPHBIX
nporpamM, 0a3 JaHHBIX U paboThl B ceTn VIHTEepHET;

YMETb  OpraHU30BbLIBATH UH(POPMALMOHHOE
IIPOCTPAHCTBO C MWCIOJIB30BAHMEM PA3JIMYHBIX CPEICTB
IUQPPOBBIX  TEXHOJOTWH;  TMOHMMAaHHE  BO3MOXKHOCTEH

I_II/I(I)pOBLIX CCPBUCOB TOCYHApPCTBCHHBLIX YCIYT, I_II/I(l)pOBBIX

JIMYHOC

O6pa30BaTeHBHBIX CCPBUCOB;, IMOHUMATb BO3MOXHOCTH H
OrpaHU4YCHUA TEXHOJIOTHiA HCKYCCTBCHHOI'0O HMHTCIIJICKTA B

pasnuuHbIX ~ o0JacTdX;  MMeTh  IpeiacTaBieHue 00

HCIIOJIb30BaHNUH MHPOPMAIIMOHHBIX  TEXHOJIOTHI B

Pa3IMYHBIX TPO(ecCHOHANBHBIX chepax




OILICHUBATHb PUCKU HOCJIGIICTBI/Iﬁ ACATCIIbHOCTH,

- pa3BuUBAaThb KpPEATUBHOE MBILUICHUE IIpU
pEIICHUH KU3HEHHBIX MPOOIeM

0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BJIQJICTh HABBIKAMH Y4€OHO-HCCIICOBATEIIHCKON
U  TPOCKTHOM  JIESATEIBHOCTH,  HaBbIKAMU
paspenieHus mpooem;

- BBUIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M U
AaKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y
€€ pCLICHUS, HaXOIWTh apPryMEHThl IS
JI0KA3aTeNIbCTBA CBOMX YTBEPKIACHUM, 33/1aBaTh
MapaMeTpbl U KPUTEPUU PELLICHUS,

- aHAJM3UPOBATH IOJYYEHHBIE B XOJI€ PEILICHUS
3a/1auu pe3yJIbTaThl, KPUTUUECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHE B

HOBBIX YCJIOBUAX;

YMETh NIEPEHOCUTH 3HAHUS B MO3HABATCIBbHYIO U
IMPAKTUYCCKYIO obnactu KHU3HCACATCIIbHOCTH,

YMETb HHTCIPpHUPOBATH 3HAHUA U3 PA3HBIX
MpeIMETHBIX 00acTel;

BbIABHUI'ATH HOBBIC nacu, npeajiaratb
OPUT'MHAJIBHBIC MMOAXOAbI U PCUHICHU A,
- CHOCOOHOCTh X MCIIOJIb30BaHUS B

MMO3HABATEIbLHOM U COLMAIbHOM IMPaKTUKE

OK 02. Mcnonp30BaTh
COBpPEMEHHBIEC CPEJICTBA
[MOMCKa, aHaJIn3a 1
MHTEpIpeTaluy nHGOpMaluu
1 “HGOPMAIMOHHBIE
TEXHOJIOTHU JIJISI BBIIIOTHEHUS

B 00/1acTH HEHHOCTH HAYYHOI'0 NTO3HAHMSA:
- c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHOW MPaKTHKH,

OCHOBAHHOI'O Ha JAuajiore KYJIbTYP,

CHOCO6CTBy10H.ICFO OCO3HAaHHUIO CBOCIro MECTa B

BJIQ/IETh NPEJCTaBICHUSIMH O poJu HHpOpMaLMK U
CBA3AHHBIX C HEW MPOLECCOB B IPUPOJE, TEXHUKE U
oOuiecTBe; MOHATUAMU «MHGOpMaALUL», «HHPOPMAITTOHHBII

poLeccey, «CUCTEMAY, «KOMIIOHEHTBI CHUCTEMBI»
«CUCTeMHBIH 3 dexT», «uHPOPMALMOHHAS CHCTEMay,
«CHCTEMa YIpaBJICHHA»; BIAJEHUE METOAAMM IIOMCKa




3aad npodeccuoHaTbHON
eI TEIIbHOCTH

MOJINKYJIBTYPHOM MUDE;

- COBEpPLICHCTBOBAHUE S3BIKOBOM M YUTATEIIbCKOMU
KyJIbTYpbl KaK CpEACTBa B3aUMOJCHCTBUS
MEX/1y JIFOJIbMU U TIO3HAHMSI MUPA;

- OCO3HAHHUE IICHHOCTH HAy4YHOU JESATECIIBHOCTH,
TOTOBHOCTb  OCYILECTBIATh IPOCKTHYIO U
HCCIIEIOBATEIBCKYIO JESATEIIBHOCTD
WHIVBUAYAIbHO U B TPYIIIE;

OByajeHHe  YHUBEpPCAJIbHBIMM  yY4eOHBIMHU
MO3HABATEJILHBIMU JeliCTBUAMM:

B) padoTa ¢ nHpopmManmeii:

- BJIaJICTh HABBIKAMHU TOJYYECHHUsST HHPOPMAIUH U3
UCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSITEIIBHO
OCYILIECTBIIATh IIOUCK, aHaJIn3,
CUCTEMATU3ALINIO " MHTEPIIPETALNIO
uHbOpMallUK  pa3M4YHbIX BHJIOB U  (HopM
MIpe/ICTaBJICHMUS;

- CO3/1aBaTh TEKCTHl B PazIMYHBIX (opMmaTax ¢
y4eTOM Ha3Ha4eHHUs] MHPOpMAIMU U LEIEeBON
ayJIMTOpUH, BbBIOUpas ONTHUMaJIbHYIO (GopMy
IIPEICTaBICHNS U BU3YyaIU3aliy;

- OLIGHMBATh JIOCTOBEPHOCTH, JIETHTUMHOCTD
uHpoOpMalUY, €€ COOTBETCTBHE IPAaBOBBIM U
MOPaJIbHO-ITUYECKUM HOPMaM;

- HCIOJB30BaTh CpPEACTBa WMH(POPMALMOHHBIX H
KOMMYHHKAIIUOHHBIX TEXHOJOTUH B pElIeHUHN
KOTHUTHBHBIX, KOMMYHHUKaTHBHBIX U
OpPraHM3allMOHHBIX 3aJady ¢ COOI0JeHUEM
TpeboBaHui SPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TMTHEHBI, pecypcocOepexeHus,

uHpopmanun B ceTH MHTEepHET; yMeTb KpPUTHUECKH
OLIEHUBATh MH(POPMALUIO, MOIYYEHHYI0 U3 ceTd MHTepHerT;
XapaKkTepu30BaTh OOJIbIIME JaHHbIEC, NPUBOJUTH IPUMEpPHI
HMCTOYHUKOB UX IIOJIyYEHHUS U HAIPaBJICHUS UCIIOIb30BaHMS;

IIOHMMATh  OCHOBHBIE  IIPUHLHMIIBI  yCTpOWCTBA U
(YHKIMOHMPOBAHUS ~ COBPEMEHHBIX  CTallMOHApHBIX U
MOOMJIBHBIX KOMIIBIOTEPOB; TEHJCHIMN pa3BUTHA
KOMITBIOTEPHBIX TEXHOJIOTWM; BJIaJeTh HaBBIKAMU PabOTHI C
ONEpPAlMOHHBIMM ~ CUCTEMaMHU M  OCHOBHBIMHM  BUJaMH
IPOTPaMMHOTO OOeCTieueHHsI Ui pPelIeHus y4eOHBIX 3aaa4
10 BHIOpPAHHOM clienuann3aluy;

UMETh NPEJCTABJICHUS O KOMIBIOTEPHBIX CETAX U UX POJIU B
COBPEMEHHOM MHpe; 00 OOLMX NPUHLIMIAX pa3pabOTKH U
(YHKIIMOHMPOBAHUS UHTEPHET-NPUIIOKEHUIH;

IIOHMMATh OCHOBHBIE IIPUHLUIIBI IUCKPETU3ALUN PA3INYHBIX
BUJI0B UH(POPMALIUHU; YMEHHE ONPeAesATh HH(OPMAIMOHHBIHI
00BEM TEKCTOBBIX, IpaMUECKUX U 3BYKOBBIX JAaHHBIX MPHU
3a/IaHHBIX NIApAMETPax AUCKPETU3ALNY;

YMETb CTPOUTH HEPAaBHOMEPHBIE KOJbl, JOMYCKAOIINe
OJIHO3HAYHOE JIEKOAMpPOBaHUE COOOIIEHUN (mpeduKCcHbIE
KOJbI);  MCIONB30BaTh  MPOCTEHIINE  KOJbI, KOTOpBIE
NO3BOJISIIOT OOHApy>KMBaTh W HCIPABIATh OMIMOKU TpH
nepegaye JaHHbIX;

BJIAJETh TEOPETHMUECKUM  amlmlapaToM, IO3BOJIIOIIUM
OCYIIECTBIATh MPEACTABIECHUE 33JaHHOIO HATypaJIbHOTO
ylyclla B Pa3IMYHBIX CHCTEMax CYMCIEHUS; BBIIOJIHATh
Mpeo0pa3oBaHUsl  JIOTUYECKUX  BBIPAXKEHHMM, HCIOJB3YS
3aKOHBI aJIreOphl JOTUKU; OMPENENATh KpaT4yallliuil myTh BO
B3BEIICHHOM Ipade U KOJIMUECTBO MyTeH MEX]ly BEpLIMHAMU
OPUEHTHUPOBAHHOT'O AlIMKINYECKOro rpada;




IIPpaBOBLIX u OTHYCCKHUX HOPpM, HOPM [ YMCTb 4YUTATh W IMOHHUMATb HPOIrpaMMbl, PCATUIYIOMIUC

UH()OPMAIIMOHHON 06€301acHOCTH; HECJIOKHBIE AITOPUTMbI 00PaOOTKU YHMCIOBBIX U TEKCTOBBIX
- BJIQJIETh HABBIKAMH PACTIO3HABAHMS U 3AIIUTHI JAHHBIX (B TOM YHMCIIE MAacCHBOB M CHMBOJIBHBIX CTPOK) Ha
uHpopmanuu, THHOPMAIIMOHHOH 0€30MacHOCTH BBIOpDAaHHOM  JJIi  W3YYEHUS  YHHMBEPCAJIHHOM  S3BIKE
JMYHOCTH nporpamMmmupoBanusi Bbeicokoro ypoBHs (Ilackans, Python,

Java, C++, C#); aHagu3WpoOBaTh  AITOPUTMBI  C
UCIIOJIb30BaHUEM TaOJHIl TPACCUPOBKHU; OINpeAensTh 0e3
UCIIONIb30BAaHUSl  KOMIIBIOTEpPA  Pe3yJIbTaThl  BBIMOJHEHHS
HECJIO)KHBIX TIPOrpaMM, BKITFOYAIOIINX IUKIIbI, BETBICHUS U
MOJIMPOrPaMMBI, TIPH  3aJaHHBIX  WCXOJHBIX  JAHHBIX;
MOJIU(DHUIIUPOBATH TOTOBBIC TIPOTPAMMBI JIJIsI PEIICHUST HOBBIX
3a/1a4, WCIOJIb30BaTh UX B CBOMX IMpPOTpaMMax B KaueCTBE
noJrnporpaMm (poreayp, GyHKIui);

- YMETb peajn30BaTh ATAlbl PEIICHUs 33/7a4 Ha KOMIIbIOTEPE;
yYMEHHE peaJn30BbIBaTh Ha BEIOPAHHOM JIJISl U3YUYECHHUS SI3bIKE
nporpamMmmupoBanus Bbicokoro ypoBHs (Ilackams, Python,
Java, C++, C#) TumoBble anroputmMbl OOpPaOOTKH YHCEIl,
YHCIIOBBIX MOCIIeIOBATeILHOCTEH u MacCCHUBOB:
MpeJCTaBJICHHEe 4YWCciia B BuUAe  Habopa  MPOCTBIX
COMHOKHUTENEH; HaX0XKICHHE MaKCHUMaJILHOH
(MUHHMAaNBHOW) UQPHI HATYpaTbHOTO YHCIA, 3alMCAHHOTO
B CUCTEME CUHCIIEHUS C OCHOBaHUEM, He TpeBbImarmum 10;
BBIUMCIIEHHE OOOOIIEHHBIX  XapaKTEPUCTUK  DIIEMEHTOB
MaccWBa WJIM YHCIOBOM IMOCIEIOBATEIbHOCTH (CYMMBI,
MIPOU3BEACHUS CPEAHEr0 apu(PMEeTUIEeCKOro, MUHUMAIIEHOTO
U MaKCHMaJBbHOTO 3JIEMEHTOB, KOJHYECTBA JJIEMCHTOB,
YJIOBJICTBOPSIONINX  33JIAaHHOMY  YCIIOBHIO); COPTHPOBKY
2JIEMEHTOB MacCHUBa;

- yMeTh  CO3/aBaThb  CTPYKTYPHPOBAHHBIE  TEKCTOBBIC

AOKYMCHTEIL n ACMOHCTPAIMOHHBIC MaTcpHraJibl C




UCIOJIb30BAHUEM BO3MO>KHOCTEM COBPEMEHHBIX

MPOrpaMMHBIX CPEICTB M OOJIAYHBIX CEPBHCOB; YMEHHE

HCII0JIb30BaTh TAa0JIMYHbIE (PESILIMOHHBIE) 0a3bl JAaHHBIX, B

YaCTHOCTH, COCTaBJIATH 3alpochl B 0a3zax MaHHBIX (B TOM

YucJe BBIYUCISAEMBIE 3alpOChl), BBIIOIHATH COPTUPOBKY U

IIOUCK 3anuceil B 6a3e JaHHBIX; HANOJHATH Pa3pabOTaHHYIO

0a3y aHHbBIX; YMEHHE HCII0JIb30BaTh HJIEKTPOHHbIE TaOIHIIbI

JUId  aHajau3a, HpeACTaBIeHUs U 00paOOTKM  JaHHBIX

(BKJIIOYAst BBIYUCIIEHUE CYyMMBI, CPETHETO apU(PMETHUUECKOTO,

HauOONbIIEr0O W  HAWMEHBIIEr0 3HAYEHUMN, pELICHHE
ypaBHEHU);

- YMETb UCIOJIb30BaTh KOMIIbIOTEPHO-MATEMATUYECKUE MOJIENH
JUIS aHalu3a OOBEKTOB M MPOLECCOB: (HOPMYIUPOBATH LIETb
MOJICIUPOBAHMsI,  BBINOJIHATH  aHaJIM3  pE3yJbTaToB,

MOJICJIMPOBAHMs;  OLIEHUBATh

OOBEKTYy WU

X0JIE
MOJIET  MOJAEIUPYEMOMY

NOJYYCHHBIX B
aJICKBaTHOCTh
nporieccy;

MNpEACTABIATE PE3YJbTAaThl MOJACIHPOBAHUSA B

HarjsiaiHoM BHUJIC

[1K 1.7. OdpopmasaTh
TOKYMEHTAIUIO 10 OypEeHUI0
CKBaYKUH, IPOU3BOJIUTH
[pacueThl, CBA3aHHBIE C
OypeHueMm.

- BJIQJICTb HABBIKAMH ITOJTYUYCHUS I/IH(l)OpMaIII/II/I u3

HUCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSITEIILHO
OCYIIECTBIATh aHaJm3,
CHUCTEMATU3ALINI0 " MHTEPIPETALNIO
uHbOpMAllUK  pa3lIUYHBIX BHJIOB U  (opM

ITOWCK,

MPpEACTABJICHUA,

- YMETH co3aaBaThb JOKYMCHTEI C HUCITIOJIB30BaHNEM
BO3MOXKHOCTEM COBPCMCHHBIX IIPOIrpaMMHBIX CPEACTB U
00JIauHBIX HCIIOJb30BAaTh TaOJUYHEBIC

(pensiiioHHBIe) 6a3bl JAaHHBIX, STEKTPOHHBIE TAOTHUIIBI

CEpBHCOB,

T1K 2.5. CocTaBiadTh
PKCIUTyaTallMOHHYIO,
MCTIBITATEIbHYIO U PEMOHTHYIO
ITOKYMEHTALUIO C
MICIIOJIb30BaHNEM
HG(OPMAIIMOHHBIX
TEXHOJIOTHH.

UCIIOJIb30BaTh CPEJCTBA WH(POPMAIMOHHBIX W
KOMMYHI/IKaHI/IOHHI)IX TGXHOJ'IOFI/Iﬁ B peHIeHI/II/I
3a7a4 c cOOIrOIeHNEM
OPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX U ATHUYECKHUX

HOPM, HOPM HH(POPMAITMOHHOHN 0€30MaCHOCTH;

TpebOBaHMIT

-YMETH HUCIIOJIB30BaTh CpeacTBa

TEXHOJIOTHH

UHGOPMALIMOHHBIX U

KOMMYHHUKAIITUOHHBIX JJIsL pemiCHuA

npodeccnoHaNbHBIX 3a1a4




2. CTpyKTypa U coaepxkaHue o0ueo0pa3oBaTeIbHOM INUCHUILIMHBI

Bupg yueOHoi1 padoThI Oo6bem B
yacax

O0bem 00pa3oBaTe/iIbHOI NPOrPaAMMBbI JUCHUAIIIMHBI 117
OcHOBHoOE coJep:kaHue 53
BT. 4..
TEOPETUYECKOE 0OyUCHHE 26
IIPAKTUYECKUE 3aHATUSA 27
IIpogeccnoHAIBLHO-0PUEHTHPOBAHHOE COAEPKAHUE 64
(coxep:kaHMe MPUKJIATHBIX MOYJIEH)
Monayasb 1. OCHOBBI AHAJIUTHKH U BU3YAJIU3ALUU 1
JTAHHBIX
BT. 4..
TEOPETUYECKOE 00yUCHHE 8
IIPAKTUYECKUE 3aHATUS 24
Moayab 2. AHAJIMTHKA M BU3YAJIU3ALUA JAaHHBIX HA 1
Python
BT. 4..
KOHTPOJIbHBIE paOOThI 2
IIPAKTUYECKUE 3aHATUS 30
Kouncyabranumn 6
CamocrosiTeibHas padora 6
IIpomexyTouHasi arrecTanus (IK3aMeH) 6
UTOro 135
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2.2. TemaTu4eckuii IJIAaH U cofiep:kaHne JUCHUILTHHBI « UH(popMaTHKa»

v

HanmenoBaHmue pa3xeioB u

Conep:xxanue yueOHOro MaTepuaJia (0CHOBHOE U MPO(ecCHOHAIBLHO-
OPHEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTUYECKHE 3aAHATUS, TPUKJIATHOU
MOIYJIb (IIPH HAJTUYHU)

Oo0Lem
4acoB

dDopmHpyeMble
KOMITETEHIIU U

OcHOBHOe coep:KaHue

Pazpgea 1.

Nudopmanus u nHGopManHOHHAA 1eATEJbHOCTD YeJI0BeKa

18

Tema 1.1. Unopmanus u
HH(}OpPMaLMOHHBIE NPOLECCHI

OcHoOBHOE coaepkaHue

[Tonsatue «uHpOpManusm» Kak GpyHIaMEHTAIBHOE MTOHATHE COBPEMEHHON HAYKH.
[IpencraBienre 06 OCHOBHBIX HH(OPMALIMOHHBIX MPOIIECCAX, O CUCTEMAaX.
Koauposanue undopmanuu Madopmarus u naGopManoHHbIe TPOIECCH

TeOpeTI/I‘leCKOG 06yquI/Ie

OK 02

Tema 1.2. lToaxoasl K
H3MepeHnI0 HHpopMaAINHU

OcHOBHOE coJiepKaHue

[Momxomp! Kk m3MepeHuo nHpopMaIHHK (CoAepKaTeNbHBIN, a(aBUTHBIH,
BEPOSTHOCTHBIN). Enuaniel nsmepenns nnpopmanuu. MudopmanronHsie
O00BEKTHI PA3JIMYHBIX BUJOB. Y HUBEPCAITLHOCTD TUCKPETHOTO (LIPPOBOTO)
npencrasiaeHus nHpopmanuu. Ilepenaua u xpaneHue HHGOPMALUH.
Onpenenenre 00bEMOB pa3IMUHBIX HOCUTENEH HHpOpMaIuu. ApXuB
uHpopMauu

Teopernueckoe oOyueHue

OK 02

Tema 1.3. Komnbiotep u
nugpoBoe npeacraBiaeHue
uHpopManuu. YCTpoHCTBO
KOMIIbIOTEPA

OcHOBHOE coiepKaHue

[IpuHIUIIBI TOCTPOEHUS KOMIIBIOTEPOB. [ IpUHIIUIT OTKPBITON apXUTEKTYPHI.
Marucrtpasb. AnnapaTHoe yCTpOMCTBO KOMIIbIOTEpA. BHEIIHAS namMsATh.
VYcrpoiicTBa BBoa-BbiBoA. [lokonenuss OBM. Apxurektypa O9BM 5
nokoJieHus1. OCHOBHBIE XapaKTEPUCTUKN KOMIBIOTEPOB. [Iporpammuoe
obecrieyeHre: KIacCupUKaIys U ero Ha3HaueHue, CETeBOE MPOrpaMMHOe
obecrieyeHne

Teoperuueckoe obydeHue

OK 02

Tema 1.4. KonupoBanue
uHpopmanuu. Cucremsl
CUYHCJICHUSA

OcHOBHOE coJiepKaHue

Hpe,Z[CTaBJ'IeHI/Ie 0 PA3JIMYHBIX CUCTCMAX CUYHUCJIICHUS, IIPCACTABIICHUC
BCIICCTBCHHOI'O YHCJIa B CUCTCME CUUCIICHUS C TH00BIM OCHOBAHHUCM, IICPCBOJ

OK 02
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qrclia U3 HEJACCATUYHOW MO3UIIMOHHON CUCTEMBI CYUCIICHUS B ACCATUYHYIO,
nepeBo/1 BemectBenHoro uncia uz 10 CC B apyryto CC, apudmeTndeckne
nevictBus B pazubix CC.

[IpencraBieHre YUCIOBBIX JAHHBIX: OOIUE MPUHITUIIBI TPEICTABICHUS JaHHBIX,
(bopMaThI MpeICTaBICHHS YUCEIL.

[IpencraBieHne TEKCTOBBIX JAHHBIX: KOJOBBIE TAOIUIIBI CUMBOJIOB, 00bEM
TEKCTOBBIX JaHHbIX.

[IpencraBienue rpaguuecKux TaHHBIX.

[IpencraBieHmne 3ByKOBBIX JTAHHBIX.

[IpencraBnenue BUACOIAHHBIX.

KoaupoBanue 1aHHBIX IPOU3BOJIHHOTO BHJIA

TeOpeTI/I‘leCKOG 06yquI/Ie

Tema 1.5. Dj1eMeHTBI OcCHOBHOE coJiepKaHhe OK 02
KOMOMHATOPMKH, TEOPUH OcHOBHbIE OHATHS aIreOpsbl JIOTUKU: BBICKAa3bIBAaHUE, JTIOTHYECKHE OllEepaluy,
MHOKeCTB M MATEMATHYECKOH | IIOCTPOSHHE TaOIUIIbI HICTUHHOCTH JIOTHYECKOTO BhIpakeHus. [ paduueckuii
JIOTUKH MeTox anredpsl toruku. [loHsATHE MHOXKECTBA. MOIIIHOCTH MHOXKECTBA.

Omnepanmu Hax MHOXecTBaMH. Perienne morudaeckux 3a1ad rpaduaecKum

CIocOo00M

Teopernueckoe oOyueHue
Tema 1.6. Komnbrorepusbie OcHoBHOE coaepkaHue OK 01
CeTH: JIOKAJIbHBIE CeTH, CEeTh KomnrerotepHsie cetn ux knaccuduxaius. Pabora B nokanbHoi cetu. Tononoruun OK 02
HNurepHer JokanbHbIX ceTeil. OOMeH nanHbiMu. ['mobanbHas cets UnTepHeT. IP-anpecanusi.

[IpaBoBble OCHOBBI pabOTHI B ceTH MIHTEpHET

Teopernueckoe oOyueHue
Tema 1.7. Cny:xx0b1 UnTepHeTa | OCHOBHOE cOiepKaHHE OK 02

Cmy>x0b1 u cepBucHl IHTepHETA (IIEKTPOHHAS 110YTa, BUACOKOH(EPESHIINH,
(hopyMbI, MECCEHKEPHI, connanbHbie ceTh). [louck B IHTepHETE. DNeKTpoHHAas
komMmepuus. L{udpossie cepBUCH rocyJapCTBEHHBIX yCIyT. JJOCTOBEPHOCTH
uHpopmanuu B UuTepHeTe

Teopetuueckoe oOydeHue
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Tema 1.8. CeTeBoe XxpaHeHune OcHoOBHOE coJiep>kaHre 2 OK 01
JAHHBIX U HU(PPOBOTO Opranuzanys JUYHOTO HH(OPMAIIMOHHOTO TpocTpaHncTBa. OOnadHbIe OK 02
KOHTEeHTa XpaHWIMILA JaHHBIX. Paznenenne npas qoctyna B 00JIa4HbIX XpaHUIIUIIAX.

KonnexTtuBHas padora Haj nokyMmeHTamu. CoOmoieHre Mep 6e3011aCHOCTH,

IIPEJOTBPALIAIOIINX HE3aKOHHOE paclpoCTpaHEeHHe NEePCOHATIbHBIX JAHHBIX

Teopernueckoe oOyueHHE 2
Tema 1.9. OcHoBHOE coaepkaHue 2 OK 01
Nudopmannonnas WNudopmannonnas 6e3onacHocTs. 3amura napopmarun. Madopmanronnas OK 02
0e30MacHOCTh Oe3omacHOCTh B Mupe, Poccuu. BpemoHocHBIE TporpaMMbl. AHTUBUPYCHBIC

nporpammsl. besonacHocts B IHTepHeTE (ceTeBble YIpo3bl, MOLLIEHHUYECTBO).

Tpennpl B pa3BUTHH HUPPOBBIX TEXHOJIOTUH; PUCKU U IPOTHO3bI UCIIOIb30BAHUS

U(POBBIX TEXHOJIOTUH NPH pelIeHUH NPOPECCUOHATIBHBIX 3aJauu

Teopernueckoe oOyueHue 2
Paznean 2. Hcnonb3oBaHue NPOrpaMMHBIX CHCTEM M CEPBUCOB 13
Tema 2.1. O0paboTka OcHoOBHOE coJiep KaHNe 1 OK 02
HH(OpPMaANH B TEKCTOBBIX TexcroBble 1OKyMeHTBI. Bubl nporpaMmMHoro obecriedeHus st 00paboTKu
npoueccopax TekcToBOM nH(popMaru. Co3aaHue TEKCTOBBIX JJOKYMEHTOB Ha KOMITBIOTEPE

(onepanuu BBOAA, peAaKTUPOBaHUs, POPMATUPOBAHMS)

[IpakTrueckue 3aHATUS 1
Tema 2.2. TexHosnoruu OcHOBHOE coiepKaHue OK 02,
cO31aHMs MHoroctpannuHble T0KyMeHTbl. CTpyKTypa AoKyMeHTa. [ uneprexcroBbie K 1.7
CTPYKTYPHUPOBAHHBIX nokyMeHTbl. CoBMecTHas paboTa Haja JokyMeHToM. [11abmoHsI.
TEKCTOBBIX JOKYMCHTOB IIpakTyeckue 3aHATHA 2
Tema 2.3. Komnbrorepuast OcHoBHOE coaepkaHue 2 OK 02
rpapuka u MmyJbTHUMEIUA KomnerotrepHas rpaduka u e€ Bujpl. DopMaThl MyJIbTUMEIUHHBIX (PailyioB.

I'padnueckue penaxropsl (ITIO Gimp, Inkscape). [Iporpammsl o 3anucu u

penaktupoBanus 3Byka (I10 AyanoMactep). [Iporpammsl perakTHpOBaHUS

Bujieo (ITO Movavi)

[IpakTnueckue 3aHATHS 2
Tema 2.4. Texnonoruun OcHoOBHOE coaepkaHue 2 OK 02
00padoTKu rpadpuuecknx Texnonoruu 00pabOTKU pa3INYHBIX 00BEKTOB KOMIIBIOTEPHON IpaduKu K 1.7
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00beKTOB (pacTpoBble U BEKTOpHBIE H300paxeHus, 00paboTKa 3ByKa, MOHTaX BUJIEO0)

[IpakTrueckue 3aHATHS 2
Tema 2.5. IIpeacraBiaenue OCHOBHOE coJiepKaHhe 2 OK 02
npogdeccuoHAIbLHOM Buapl koMIbroTepHBIX Tpe3eHTaruid. OCHOBHBIC 3TaITbl pa3paboTKH [IK 2.5
uHopmanuu B Bujae npe3eHTauu. Anumanus B npesentauuu. [1ladbmonsr. Komnosununs o0bekToB
npe3eHTanuin MIPE3EeHTALUN

[IpakTrueckue 3aHATHS 2
Tema 2.6. UnTepakTuBHble 1 | OCHOBHOE COZiepKaHUE 2 OK 02
MYJIbTHMeAHHbIE 00bEeKThI [Tpunnuns! myasTUMenus. aTepakTuBHOE NpeacTaBlieHne HHGopMaun
Ha cJaige [IpakTuueckue 3aHATHS 2
Tema 2.7. I'uneprexcroBoe OcHoOBHOE coJiepkaHne 2 OK 02
npejacrasjenue uHopmanun | A3pik pazmerku runeprekcra HTML. Odopmitenne runepTeKCTOBOM CTpaHUIIBI.

Be0-caiiTbl 1 BeO-CTpaHUIIbI

[IpakTHueckue 3aHATHS 2
Pa3znen 3. HNudopmannonHoe MoaeTupoBaHue 22
Tema 3.1. OcCHOBHOE coJiepKaHne 2 OK 02
Mopaenu u MoeMpoBaHue. [Ipencrarnenne o KOMIBIOTEPHBIX MOJACIAX. BUibl Mojieneil. AeKBaTHOCTh
JTanbl MOAEIHPOBAHUSA Mozienu. OCHOBHBIE ATanbl KOMIIBIOTEPHOI'O MOJIETTMPOBAHUS

Teopernueckoe oOyueHue 2
Tema 3.2. OcHoOBHOE coJiepkaHne 2 OK 02
Cnucku, rpadsl, 1epeBbst Crpyxkrypa unpopmaryu. Crnucku, rpadsl, 1epeBbs. AJITOPUTM HOCTPOSHUS

JIepeBA PEILICHUI

Teopernueckoe oOyueHue 2
Tema 3.3. MaTemaTuueckue OcHoBHOE coJiep kaHne 2 OK 02
MO/ e/IH B NPOPECCHOHAIBLHON | AJITOPUTMBI MOCTUPOBAHUS KpaTUalIIuX MyTel MEX1y BepIInHAMH
obJsacTu (Anroputwm [leiikerpsl, MeToa TMHaAMUYECKOTO TPOrPaMMUPOBAHHUS). DJIEMEHTHI

TEOpPUU UTP (BBIUTPHIIIHAS CTPATETHS)

[IpakTrueckue 3aHATUS 2
Tema 3.4. IlonsaiTue anropurma | OCHOBHOE COZIEp>)KaHUE 2 OK 01

U OCHOBHBIC

[Tonsitue anropurma. CpoiicTBa anroputma. CriocoObl 3alIMCH aaTrOpUTMA.
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AJrOpUTMUYECKHE CTPYKTYPBbI

OCHOBHBIE AITOPUTMHUECKHUE CTPYKTYPBI. 3alUCh aJITOPUTMOB Ha SI3bIKE
nporpammupoBanus (Pascal, Python, Java, C++, C#). Ananu3 aaropuTMoB ¢
MOMOIIBIO TPACCHPOBOYHBIX TaOIHIL

HpaKTH‘lGCKI/IC 3aHATUA

Tema 3.5. OCHOBHOE coJiepKaHue OK 02
AHaJN3 aJIrOPUTMOB B CTpyKTypHpOBaHHbIE TUIIBI JaHHBIX. MaccuBbl. BermomoraTenbHble aaropuTMsl.
npogeccuoHaTbLHOMH 001acTH 3agaun MouckKa dJIEMEHTA C 3aJaHHBIMUA CBOMCTBAMH. AHAIN3 TUIIOBEIX

QITOPUTMOB 00PaOOTKH YUCEII, YUCTIOBBIX IMOCICIOBATEILHOCTEH U MACCHBOB

Teopernueckoe o0ydeHue

[IpakTrueckue 3aHATUS
Tema 3.6. Ba3sl JaHHBIX KaK OcCHOBHOE coJiepKaHne OK 02
MOJeJIb IPeAMEeTHOM 001acTH | Ba3sl JaHHBIX KaK MOJICIb MPeAMETHON o0acTy. Tabnuibl U pessiiinOHHbIC Oa3bl

TAHHBIX

Teoperuueckoe o0yueHue
Tema 3.7. Texnoaoruu OcCHOBHOE coJiepKaHhe OK 02
00padoTku uHpoOpMaNUU B Tabnuunerii npoueccop. [Ipuems! BBoa, penakTupoBanus, (GOpMaTHPOBAHUS B
JJIEKTPOHHBIX Ta0IHIAX TabIU4HOM Mponeccope. Anpecanust. COpTUpOBKa, PUIbTpAIHs, YCIOBHOE

(dbopMaTupoBaHue

[IpakTrueckue 3aHATHS
Tema 3.8. ®opmyJbl OcHoBHOE coJiep kaHne OK 02
(pyHKIMHU B 3J1eKTPOHHBIX @opmynsl U QYHKIIUU B JIEKTPOHHBIX Tabnuiax. Berpoennsie pyHkmnu u ux
Tabdaunax UCIONIb30BaHNEe. MaTreMaTudeckue U ctaTuctuueckue GyHkiuu. Jloruueckue

¢byukiuu. @unancosble GyHKIUHN. TekcToBble GyHKIMU. Peanuzanus

MaTEeMaTHYECKUX MOJIENICH B ANEKTPOHHBIX TaOIHIIax

[IpakTrueckue 3aHATUS
Tema 3.9. Buzyanuzauus OCHOBHOE coJIepKaHne OK 02
JAHHBIX B JIEKTPOHHBIX Busyanuzanus JaHHBIX B SJIEKTPOHHBIX TaOIHIIAX
Ta0JINIax

[IpakTudeckue 3aHATHS
Tema 3.10. MoaesmpoBanne B | OCHOBHOE COEpKaHUE OK 02,
3JIEKTPOHHBIX Ta0MIAX (HA MonenupoBaHue B 3J€KTPOHHBIX TaOauIax (Ha mpuMepax 3aaay u3 K 1.7,
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Keiic anaan3a qjaHHBIX

Amnanutunueckuit cepuc Yandex Datalens: Pabota ¢ nataceramu. Keiic ananuza

npuMepax 3aga4d u3 npogeccuoHaIbHON 001acTH) K 2.5
npogdeccnoHaIbLHOM 001acTn) | [IpakTHuecKue 3aHIATHS 2
IIpodecconalIbLHO-OPHEHTHPOBAHHOE COAepPKaHUe (CoaepKaHne NPUKJIATHOr0 MOxyJIsi)!
Hpuxaagnoit MmoayJan 1 OCHOBBI AaHAJIMTUKH M BU3YAJIM3AIMU JAHHBIX 32
Tema 1.1. Moaeian 1aHHBIX Coneprxanue 8 OK 02
Hancrpoiika Excel Power Pivot, Tabnuanoe npeacTaBieHne JaHHbIX, SKCIOPT
TAHHBIX, MOJICJH JJAHHBIX, OOJIbIINE TaHHBIC
Teopernueckoe o0ydeHue 2
[IpakTuueckue 3aHATHS 6
Tema 1.2. Coneprkanue 6 OK 02
Busyaau3anusi JaHHBIX Anamutnueckuii cepBuc Yandex Datalens: OOmmii 0030p, BO3MOMKHOCTH. K 1.8
Perucrpamus, uaTepdeiic. Mapketmuielic, moakmodcaue. Co3gaHue 4apToB U
Jaoop0B
Teopernueckoe oOyueHue 2
IIpakTnueckue 3aHsTHS 4
Tema 1.3. IloToxku 1aHHBIX Conepxanue 6 OK 02
K 1.8
Ananmutnueckuil cepsuc Yandex Datalens: IToroku nanusix. IlogkmroueHue k
cueTuuKy Yandex MeTpuku
Teopernueckoe oOyuyeHue 2
IIpakTrueckue 3aHATHS 4
Tema 1.4 Ilpunsitue pemennit | Conepxanue 6 OK 02
Ha OCHOBE JaHHbIX Ananutnueckuit ceppuc Yandex Datalens: Ilpunsatue pemenuii Ha OCHOBE K 1.7,
naHHbIX. ['eogannble. TennoBele KapThl [IK 2.5
Teoperuueckoe obyueHue 2
[IpakTnueckue 3aHATHS 4
Tema 1.5 IlpoexTHas padora. | ConepkaHue 6 OK 02

1 O6pasosaTtenbHas opraHusauma ocyLLecTBAseT BbI6op ABYX moaynei
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TAHHBIX T1IK 1.7,
[IpakTrueckue 3aHgaTHs 6 K 2.5
Ipuxaaxnoit MoayJib 2 AHAJIMTHKA U BU3yaJu3anus J1aHHbIX Ha Python 32
Tema 2.1. BBeaenue B s13bIK Coneprxanue 2 OK 02
nporpammupoBanusi Python WNHuTtepakTuBHas cpena nporpammupoBanue Ha Python. BBoa 1 BIBOI TaHHBIX.
@ynkuun print(), input(). Tuner qanHbIX. MaTemMaTH4YecKue ONEpaluy ¢ HEIbIMUA
Y BEILIECTBEHHBIMU YUCIaMHU
[IpakTrueckue 3aHATHS 2
Tema 2.2. Coneprxanue 4
OcHoBHbIe anropuTMuyeckue | [ToHATHE JIOTMYSCKUX BBIPAKECHUHN M onepanuid. JIM3bIOHKIUSA, KOHBIOHKIHS, OK 02
KOHCTpYKuMH HAa Python otpunianue. Tabnuna uctunnoctu. [Ipoeepka ycnosus B Python. Cunrtakcuc
unctpyknui if, if-else, if-elif-else. Peanmuzanus mukIn4aeckux aropuTMOB B
Python. ®ynkums range(). CunTakcuc mukia for, nukia while
IIpakTnueckue 3aHsATHS 4
Tema 2.3. Conepxanue 6 OK 02
PabGoTa co cnuckaMu u [Tonstue crincka B Python. Co3nanue u cuuThiBaHue CIUCKOB. DyHKIINN U
cJIOBapsIMU MeTobl criuckoB. [lonatue cnoBaps. OTinuus ciaoBapei ot cnuckoB. Co3gaHue
cnoBaps. Merozel ciioBapeil. [I[puMeHeHre CIMCKOB U CIIOBApEil B peaibHbIX
3a/1ayax.
IIpakTrueckue 3aHATHS 4
KonTponbHbie paboThI 2
Tema 2.4. Conepxanue 4 OK 02
AHAJIMTHKA TaHHBIX HA [Tonsitue nanubIX, 6onpiux nanHbix. Habops! qanueix. [nargopma Kaggle.
Python bubnnoreka Pandas. O6nexThl Series u DataFrame. [lonyuenue o6meit K 1.7,
uHpopmanuu o TaHHBIX. MHAEKcaIus 0 yCIOBUSM U U3MEHEHHE TaHHBIX B [IK 2.5
TabIUIaX.
[IpakTrueckue 3aHATHS 4
Tema 2.5. Conepxxanue 6 OK 02
AHAJIN3 JaHHBLIX HA IloHsATHE CTATUCTHKH, ONMMCATENHLHOM CTATUCTUKH. ONHUcaTebHBIA aHaTINu3 TIK 1.7,
NMPAKTHYECKUX NIPUMepax naHHbIX. OCHOBHBIE ONKMCATENbHBIE CTATUCTHYECKUE BETUINHBI (4acTOTa, IIK 2.5
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cpeanee apupmMeTHUIecKoe, MeMana, MOJIa, pa3Max, CTAaHJAPTHOE OTKIIOHEHHE).
OyHKMYN onucarenbHol cTatucTik B Python Pandas. IIpakTuka Berancienus
OIMCATETBHBIX CTATUCTHUYECKUX Benn4yrH B Python Pandas

[IpakTrueckue 3aHATUS 6
Tema 2.6. Copnepxanue 4 OK 02
OcHOBBI BU3YyAJIM3AIUN HeoOxoaumMocTh BU3yanu3aluy TaHHBIX U1 aHanu3a. [lonsTue HaydHoOH IIK 1.7,
JaHHBIX rpaduku. bubmorexa Matplotlib. [Torstue pucynka B Matplotlib. OcHoBHBIE [IK 2.5

BUJIBI TpahpuKOB (TUCTOrpaMMBIL, AMArPaMMBbl paccesHus, AUarpaMma pazmaxa,

TUHENHBIN TpaduK, Kpyropas [uarpaMmma, TerjaoBbie KapTbl). OCHOBHBIE

rpadudeckne komanasl B Matplotlib

[IpakTrueckue 3aHATHS 4
Tema 2.7. Conepxanue 6 OK 02
IIpoexTHasi padoTa «AHAIM3 XapakTeprucTUKa OCHOBHBIX ATAIOB MIpollecca aHanu3a JaHHbIX. [lonroroBka K 1.7,
00JILIINX JAHHBIX B nanHbIX. MccnenoBanue u Bu3yanusanus gJaHHbIX. [locTpoenue K 2.5
npogeccnoHaIbHOI cepe» npeckazaTenbHoil Mogenu. MHTepnperanus pe3yinbTaToB aHanu3a. Peanusanms

OCHOBHBIX 3TAIOB MPOIECca aHAIN3a JaHHBIX HAa TpUMEpe Ha0opa TaHHBIX U3

npodeccnoHanbHOM cepsl

[IpakTrueckue 3aHATHS 6

[IpoektHas pabota «Coznanue cepun OaHHEPOB s Tpaduyeckoro ohopMiIeHUS

canTa»
Koncyapranumn 6
CamocrosiTesibHast padoTa 6
IIpome:kyTouHasi aTTecTanus 6
(3x3aMeH)
Bcero 1354.
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3. YciaoBus peaju3anuu NporpaMmMbl 001e00pa3oBaTeIbHOM JUCHUIJINHbBI
3.1. TpeOoBaHMS K MUHMMAJIBLHOMY MAaTePUAJIBLHO-TEXHUYECKOMY 00ecre4eHN IO

Peanm3zamus quctumuinHbel TpeOyeT Haiauuus y4eOHOW KOMIBIOTEpPHON aboparopuu
UH()OPMATHKHU.
O6opynoBaHne KOMIbIOTEPHOU TaOOpaTOPHUU:
® 10CaJOYHBIC MECTa MO KOJIMYECTBY 00YyUaIOIIUXCS;
e pabouee MECTO MPETOaaBaTEelIs;
® MapKepHas J0CKa,
e yueOHO-MeToau4YecKoe 00ecreYeHue.
Texaudeckue cpeacTsa 00ydeHUS:
® KOMITHIOTEPHI MO KOJIMYECTBY 00yYarOITNXCS;
® JIOKaJbHas KOMITBIOTEPHAS CETh U IJI00aNbHAS CeTh IHTEpHET;
® CHCTEMHOE U MPUKIAIHOE IPOrPaMMHOE 00ECIICUCHHUE;
® AHTHUBHPYCHOE MPOTPAMMHOE 00€CTICUCHNUE;
® CHEIHMAIM3UPOBAHHOE IPOrPaMMHOE 0OECTICUeHHE,
® MyJIbTUMEAUATPOEKTOP
® UHTEpPaKTUBHAS JOCKA/TIaHENb/KpaH.

3.2. HupopmanuonHoe odecneyenue o0ydenus. IlepedeHs pekomeHayemMbIx
y4eOHbIX u3aanuii, UHTepHeT-pecypcoB, 10NOJTHUTEIbHOM JJUTEPATYPbI

OcHoBHas nuTEpaTypa:

Ne /1 | UcTtouHuK

1 Bocoga, JI. JI. Uadopmaruka : 10-i kiacc : 6a30BbIit ypoBeHb : yueOHuk / JI. JI. Bocosa,
A. 1O. bocoBa. — 7-e u3z., crep. — Mocksa : [Ipocsemenue, 2024. — 288 c. — ISBN
978-5-09-112245-9. — Tekcr : 35eKTpoHHBIH // JIaHb : 21eKTpOHHO-OMOIHOTeEUHas
cuctema. — URL: https://e.lanbook.com/book/408890 (nmata obpamienus: 27.01.2025).

2 Bocoga, JI. JI. Uadopmaruka : 11-i kiacc : 6a30BbIit ypoBeHb : yueOHuk / JI. JI. Bocosa,
A. 1O. BocoBa. — 6-¢ u3n., crep. — Mockaa : [Ipocsemienue, 2024. — 256 ¢. — ISBN
978-5-09-112246-6. — Tekct : 35eKTpOHHBIH // JIaHb : 21eKTpOHHO-ONOIHOTEUHas
cucrtema. — URL: https://e.lanbook.com/book/408893 (nata oOpamenus: 27.01.2025).

3 HNudopmarnmonnas 6e3onacHocTh. [IpaBoBbie 0CHOBBI HHGOPMAITMOHHON 0€30M1aCHOCTH.
10-11 xmacce : yue6nuk / M. C. LlBetkosa, C. B. 'ony6uukos, B. K. HoBukos [u 1p.] ;
noxa penakuueit M. C. lIBeTkoBoit. — 3-e uza., crep. — Mocksa : [Ipocsemenue, 2023.
— 112 ¢. — ISBN 978-5-09-110527-8. — TexkcT : anmekTpoHHbI# // JIaHb : 3IeKTPOHHO-
oubmoteunas cuctema. — URL: https://e.lanbook.com/book/360632 (nata o6pamenus:
27.01.2025).

4 3umuH, B. I1. Undpopmaruka. JlaboparopHslii mpakTUKyM B 2 4. YacTb 1 : yueOHUK i
cpeaHero npodeccuonaabHoro oopazosanus / B. I1. 3umun. — 2-e usa., ucop. 1 101. —
Mocksa : U3natensctBo FOpaiit, 2025. — 126 ¢. — (IIpodeccrnonansnoe oopazoBanue).
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— ISBN 978-5-534-11851-3. — TekcT : anektponHbii // O0pa3oBaTensHas miardopma
FOpaiit [caiiT]. — URL: https://www.urait.ru/bcode/563407 (nara oOparieHus:
20.02.2025).

3umuH, B. [1. NUadopmaruka. JlabopaTopHbIil mpakTHKyM B 2 4. YacTh 2 : yueOHUK IS
cpennero npodeccuonanbsHoro oopazopanus / B. I1. 3umun. — 2-e n3n. — Mocksa :
NznarensctBo KOpaiit, 2025. — 153 ¢. — (IIpodeccuonanbroe odbpazopanue). — ISBN
978-5-534-11854-4. — Tekcrt : anexktpoHHbIi // OOpazoBarenbHas mwiatdopma FOpait
[caiiT]. — URL: https://www.urait.ru/bcode/563424 (nata o6pamenus: 20.02.2025).

JlonoaHUTeNbHAs JIUTEpaTypa:

No i/t

Hctounuk

1

Nudopmaruka: 10-11-e kmaccel: 6a30BbIl ypOBEHB : YueOHHK : B 2 yacTax / H. B.
Makapoga, 10. ®@. Tutona, FO. H. Hunosa, K. B. llanupo ; nox penakueit H. B.
MakapoBoii. — 4-e u3j., crep. — Mocksa : [Ipocsemienune, 2022 — Yacts 1 — 2022, —
384 c. — ISBN 978-5-09-090454-4. — Texkcr : 3neKTpoHHbIH // JIaHb : 2IEKTPOHHO-
oubmuoreuynas cucrema. — URL: https://e.lanbook.com/book/334922 (nara obpamienus:
27.01.2025.

HNudopmaruka: 10-11-e xmaccel: 6a30BbIii ypoBeHb : yueOHUK : B 2 gacTsx / H. B.
Makapoga, 10. ®@. Tutona, 0. H. Hunosa, K. B. llanupo ; mox penakmueit H. B.
MakapoBoii. — 4-e u3g., crep. — Mocksa : [Ipocsemenue, 2022 — Yacte 1 — 2022. —
384 c. — ISBN 978-5-09-090454-4. — Texkcr : 3neKTpoHHbIH // JIaHb : 2IEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/334922 (nara obparmieHus:
27.01.2024).

Hosoxwunos, O. II. Uupopmaruka B 2 4. Hacts 1 : yueOHUK J11s1 CpEAHETO
npodeccuonanbHoro oopaszoBanus / O. I1. HoBoxuioB. — 3-e u3a., mepepad. u gom. —
Mocksa : UznatensctBo FOpaiit, 2025. — 320 ¢. — (Ilpodeccuonansnoe o6pa3zoBanue).
— ISBN 978-5-534-06372-1. — TekcT : anekTpoHHbIN // OOpa3oBaTenbHas miatdopma
FOpaiit [caiiT]. — URL: https://www.urait.ru/bcode/564567 (nata oOpatieHus:
20.02.2025).

Hosoxwunos, O. I1. Madopmaruka B 2 4. HacTs 2 : yueOHHUK Ul CPEIHETO
npodeccuonanabHoro oopaszosanus / O. I1. HoBoxxuioB. — 3-e u3a., nepepad. u fom. —
Mocksa : M3narensctBo KOpaiir, 2025. — 302 c. — (IIpodeccronansnoe oOpa3oBaHue).
— ISBN 978-5-534-06374-5. — TekcT : anekTpoHHbIN // OOpa3oBaTensHas miatdopma
FOpaiit [caiiT]. — URL: https://www.urait.ru/bcode/564568 (nata oOpaiieHus:
20.02.2025).

Moiizec, O. E. Mndopmaruka. YriayOaeHHbIN Kype : YICOHHK ISl CPETHETO
npodeccuonansHoro oopazosanus / O. E. Moiizec, E. A. Ky3pmenko. — Mocksa :
NznarensctBo KOpaiit, 2025. — 150 ¢. — (ITpodeccronansuoe obpazoBanne). — ISBN
978-5-534-17156-3. — Texcr : anexkTpoHHbIi / O6pa3oBarenbHas miatgopma FOpaiit
[caiiT]. — URL: https://www.urait.ru/bcode/565100 (mata o6pamenus: 20.02.2025).

WHudopmanroHHbIe 3JIeKTPOHHO-00pa30BaTeNIbHbIE PECYPCHI:

Ne Hcrounnk

n/n

1 OnexTpoHHO-0nbaroTeuHas cuctema «9bC Jlanpy https://e.lanbook.com/

2 DnexTpoHHO-6uGIHoTeunas cuctema «95C FOPAWTY  https://urait.ru/

3 «HAYYHAS SJIEKTPOHHAS BUBJIMOTEKA eLIBRARY.RU» https://elibrary.ru/

4 WndopmannonHo-npaBooe  obecneyenrne «Koucynprantllnocy (JIoxanbHas
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https://e.lanbook.com/
https://urait.ru/
https://elibrary.ru/

| dopMmanmonHo-nipaBoBas cucrema) hitps://www.consultant.ru/

DNEeKTPOHHBIC U3AAHUS:

Ne Hcrounuk

n/m

1 HNudopmaruka - 10 kimace - Poccuiickast anekrponHas mikona (resh.edu.ru)

2 Hnudopmaruka - 11 xiace - Poccuiickas anekTpoHHas mikona (resh.edu.ru)

3 3D MozenupoBaHue s Kaxaoro - Poccuiickas anekrpornas mikosna (resh.edu.ru)

4 A kiacc

5 Ypox mudpel

6 Hudopmatuka 1 MKT. TpeHupoBOYHBIE BapHMaHTLI Ul OAroroBku K EID-2020 -
SIlnpexcPeneTurop

7 Hudopmatuka 10 knacc. Buneoypoku - SaaekcPeneTuTop

8 Hudopmatuka 11 kmacc. Buneoypoku - SaaekcPeneTuTop

9 Ananu3 nagHbeIx - Jdaaekc [IpakTnkym

10 DIIeKTUBHBIE OHJIAMH KypChl. Akamemuda Sunekca

11 HNudopmaruka 10 kinacc - Meaunanopran. Ilopran o0pa3soBaTelbHBIX M METOJIHYECKUX
MeauaMaTepUaIOB

12 Huadopmatuka 11 kmacc - Meauanopran. Ilopran oOpa3oBaTelbHbIX M METOIUYECKUX
MeIuaMaTepUaIoB

13 AxazeMusi HCKYCCTBEHHOI'0 MHTEIUIEKTA JUIS IIKOJLHUKOB

14 BBemenne B mporpamMmmupoBaHve  Ha  s3bpike  Python. V1.7 -  OnnalH-KYpCHI
Oo6paszoBarenbHOro neurpa Cupuyc

15 BBenenne B mporpaMmupoBaHme Ha  a3pike  Python. V1.7 -  OHIaiiH-KYPCBI
O0pazoBaTeapHOro 1HeHTpa Cupryc

16 Beenenne B MalmHHoe 00yuenue - OunaiH-kypcel O6pa3zoBarensHoro 1enTpa Cupuyc

17 3HAKOMCTBO € MCKYCCTBEHHBIM HHTCICKTOM - OmHjaiH-Kypchl O0pa30BaTeIbHOIO

nearpa Cupuyc

HepI/IO,[[I/I‘IeCKI/IC HU3OaHUA:

Hctounuk

WNudopmaruka: Hay4dHbIH xKypHai / yapenutenb OObeIMHEHHbBIH HHCTUTYT MpobieM
unpopmaruku HAH benapycu , 2004 — .— MuHck: OO0beTUHEHHBIH HHCTUTYT
npo6nem nnpopmarukn HAH benapycu (Munck). Berxoaut 4 pasa B rog. — ISBN
nevyatHoi Bepcun 1816-0301. — Tekcr : anexrponnsiit // OBC elibrary [caiiT]. — URL :
https://www.elibrary.ru/contents.asp?id=72070674 (nata obpamenus: 27.01.2025)

EcTecTBeHHbIE U TEXHUUECKHE HAYKH : Hay4. xKypHal / ri. pea. A. 5. XaBkuH. — Mocksa :
00O "UznparensctBo "CriytHUK+", 2002 — .— BeIXoauT 12 pa3 B roa. — ISBN neuaTHoi
Bepcun 1684 —2626. — TekcT : HEenOCPEICTBEHHBIN.

NHO®OPMALIMOHHOE OBIIECTBO: nHayu. )xypHan / ydpeautenb ABTOHOMHAas
HEKOMMepueckas oprauuzanus MHCTUTYT pa3BuTus HHPOpMaMoHHOTo odmiecTBa, 1992
— .— MockBa : ABTOHOMHasi HEKOMMepUecKasi opranuzanust MHCTUTYT pa3BUTHA
UH(POPMaLMOHHOTO ob1ecTBa. Boixoaut 6 pas B roa. — ISBN neuatnoit Bepcun 61605-
1330. — Tekcr : anextponnslit // DBC elibrary [caiiT]. — URL :
https://www.elibrary.ru/contents.asp?1d=79459842 (nara obpamenus: 27.01.2025)
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https://www.consultant.ru/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/summer-education
https://resh.edu.ru/summer-education
https://www.yaklass.ru/?%08
https://урокцифры.рф/
https://yandex.ru/tutor/subject/?subject_id=6
https://yandex.ru/tutor/subject/?subject_id=6
https://yandex.ru/tutor/uroki/klass-10/informatika/
https://yandex.ru/tutor/uroki/klass-11/informatika/
https://practicum.yandex.ru/catalog/data-analysis/start/free/
https://academy.yandex.ru/intensive
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
https://videoportal.rcokoit.ru/bysubjectcode/220&5&12
https://videoportal.rcokoit.ru/bysubjectcode/220&5&12
https://ai-academy.ru/training/lessons/
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/1038
https://edu.sirius.online/#/course/1000
https://edu.sirius.online/#/course/1000

4. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOEHMSI 0011e00pa30oBaTeIbHOM
AUCUMILTHHBI

KoHTpos # oOmeHKa pe3yabTaTOB OCBOCHHS  00Ie0Opa3oBaTEIbHON
JTUCITUTUTMHBI PACKPBIBAIOTCS Yepe3 MUCIUIUIMHAPHBIE Pe3yJIbTaThl, HAllpaBJICHHBIC Ha
dbopmupoBaHre 00MUX U MPO(ECCHOHATBHBIX KOMIIETCHIIMHA MO pa3fenaM W TeMam
coJiepkaHusl yueOHOro MaTepuara.

Ob6mas/npodeccron Pa3pgen/Tema THun oneHoYHBIX
ajibHasA MeEpONPUATHH
KOMIIeTEeHIIH

OK 01 Tema 1.6 Tema 1.9 Tema TectupoBanue
3.5

OK 02 Tema 1.1 Tema 1.3 Tema
3.1 Tema 3.2 Tema 1.6
Tema 1.9

OK 01 Tema 1.7 Tema 1.8 Tema | BrinosiHeHHE NpaKTHYECKUX
2.2 Tema 3.4 3aJlaHuI

OK 02 Tema 1.2 Tema 1.4 Tema

1.5 Tema 2.1 Tema 2.3
Tema 2.4 Tema 2.5 Tema
2.6 Tema 2.7 Tema 3.3
Tema 1.7 Tema 1.8 Tema
2.2 Tema 3.6 Tema 3.7
Tema 3.8 Tema 3.9 Tema
3.10 Tema 3.11 Tema
3.12 Tema 3.13

OK 02 [IpuknagHsie MOIyIIH KouTtponbsHas pabota
IIK 1.7, IIK 2.5 1-2
OK 01, OK 02 Monayns 1,2 Brimonnenue
IIK 1.7, IIK 2.5 9K3aMCHAIIMOHHBIX 3aJlaHUHN
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