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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o MHpOpPMATHKE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTaBICHHBIX
B ®I'OC 00O, a Taxxke henepanpbHOU paboUeit MpOrpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHOpMaTHKEe MAa€T MNpEACTaBICHUE O UENsAX, OO0uIe
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
uHpopMaTUKd Ha 0a30BOM YpPOBHE, YCTaHABJIMBAET 00s3aTeIbHOE MPEIMETHOE
coJiep KaHHe, MPEAYyCMAaTPUBAET €r0 CTPYKTYPHUPOBAHUE IO pa3/iejiaM U TEMaM.

[Iporpamma 1o nHGopMaTHKe ONpeaeseT KOJIMUeCTBEHHbIE U KAYECTBECHHBIC
XapaKTEePUCTUKU Y4EOHOr0o MaTepuaia Jyisl KaI0ro Tojia U3y4eHHs], B TOM YHCIIe
JUISL COJEPKATEIbHOTO HAMNOJHEHUS Pa3sHOTO BHUAA KOHTPOJS (IMIPOMENKYTOUHOU
aTTeCTallH oOyyarouxcs, BCEPOCCUMCKUX MIPOBEPOUHBIX pabor,
roCyJ1apCTBEHHON UTOTOBOM aTTeCTAIUN).

[Iporpamma 10 uH(pOPMATUKE SBISETCS OCHOBOM i1 COCTaBJICHUSA
aBTOPCKUX YYEOHBIX MPOTPAMM, TEMATUUECKOTO TUIAHUPOBAHUS KypCa yUUTEIIEM.

[ensmMu wu3ydeHuss uHGOPMATUKA HA ypPOBHE OCHOBHOTO  OOIIETO
o0pa3oBaHus SIBISIOTCS:

(GbopMHpPOBaHWE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HAayKu HUH(POPMATUKH, TOCTHIKEHUSIM HAYYHO-TEXHUYECKOTO
mporpecca M OOIIECTBEHHOM MPAKTUKH, 3a CUET pPa3BUTHS NPEICTaBICHUU 00
uH(MOpPMAITUU KaK O BaXXHEHIIIEM CTPATETHYECKOM pEecypce pa3BUTHS JTUYHOCTH,
rocyJapcTBa, oOOIIECTBa, TMOHUMAHUA POJM WH(OOPMAIIMOHHBIX MPOIECCOB,
MH(QOPMAIIMOHHBIX PECYPCOB U HUH(POPMAITMOHHBIX TEXHOJOTUHA B YCIOBHUSX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO OOIIEeCTBa;

oOecrieuyeHue YCJIOBHH, CIOCOOCTBYIOIIMX PA3BUTHIO aJITOPUTMUUYECKOTO
MBIIIUICHUSI KaK HEO0OXOIUMOTO YCIOBUS TPOPECCUOHATBHON NIESITEIHbHOCTH B
COBPEMEHHOM HMH(GOPMAIIMIOHHOM OOIIECTBE, MPEANOIaramllero crnocoOHOCTb
oOyyaroierocss pa3OMBaTh CIOXKHBIE 3aJayd Ha 0oJiee MPOCThIE TOA3ajauH,
CpaBHUBATh HOBBIC 33/1aUM C 3aJa4aMH, PEIIEHHBIMH PaHEe, OMPEALSIATh IIaru s
JOCTIDKEHUSI pe3yJIbTaTa U Tak JaJiee;

dbopMupoBaHHE U pPa3BUTHE KOMIETEHIMM oOydarommuxcss B 00JacTu
WCIIOJI30BaHUsl MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHUCIIe
3HAHWM, YMEHWW W HaBBIKOB paboOThl C¢ WHGOpPMAIHEH, MPOrpaMMUPOBAHUS,
KOMMYHUKAIIIM B COBPEMEHHBIX HHU(PPOBBIX Cpelax B YCIOBUSX OOECHECYCHUS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTHA 00YyYaromerocs;

BOCIIUTAHUE OTBETCTBEHHOTO M U30MPATEIHLHOTO OTHOIICHHS K MH(POPMALIUU
C y4€TOM MPABOBBIX U ITUYECKUX ACIEKTOB €€ pacnpoCTpaHEHUs, CTPEMIICHUS K
NPOAODKEHHUIO 00pa3oBaHusi B 00JacTd MHQPOPMAIMOHHBIX TEXHOJOTUHA U



CO3UJATEIIBHON JEATENHPHOCTH C TPUMEHEHHUEM CPEACTB WH(OOPMAIMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00I1IeM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBL, H3y4daromieu
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOKHOCTH aBTOMATHU3aI[UU UH(POPMAIIMOHHBIX
MPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIC  00JIACTH  TPUMEHEHHs] WHMOOPMATHKHA, TPEXKAEC  BCETO
nH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABIIEHNE U COIIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMaTUKU U HUHPOPMALMOHHOU
NEeSATEITbHOCTH.

W3yuenne wHDOpMATHKH  OKa3bIBa€T  CYIMIECTBEHHOE  BIMSHUE  Ha
dbopMHpOBaHHE MHPOBO33PCHUS OOYYAIOIIETOCS, €r0 JKU3HCHHYIO ITO3HIIHIO,
3aKJ1a/bIBA€T  OCHOBBI  TOHMMAaHUS  TPUHIUIOB  (PYHKIIMOHHPOBAHUS U
UCII0JIb30BaHUsI MH(DOPMAIMOHHBIX TEXHOJIOTHI KaK HEOOXOJMMOTO UHCTPYMEHTA
MPAKTUYECKA JIFOOOW JIEATeTbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JIOCTHXKEHWM  COBPEMEHHOW  UUBWIM3auuMh.  MHorue
MIPEIMETHBIC 3HAHUS U CIIOCOOBI JMeATEILHOCTH, OCBOSHHBIC OOYJAIOIIIMMHUCS TPU
U3y4eHUU UHGOPMATHKH, HAXOJAT MPUMEHEHUE KaK B paMKax o0Opa30BaTeIbHOIO
mpoliecca TMpU W3YYEHUW JAPYTHX TMPEAMETHBIX oOjacTed, Tak U B HMHBIX
KU3HCHHBIX CHUTYaIlUsAX, CTAHOBATCS 3HAYMMBIMU JJIT (POPMHPOBAHUS KadeCTB
JUYHOCTH, TO €CTh OPHUEHTUPOBAHBI Ha (HOPMHUPOBAHHWE METAMPEIMETHBIX U
JUYHOCTHBIX PE3YJIbTATOB 00YUYEHUSI.

OcHoBHBbIE 33/1aun yueOHoTO TIpenmera «udopmatuka» — chopmuposars y
00yJarommxcsi:

MOHMMAaHUE TPUHIUIIOB YCTPOHCTBA H (QYHKIIMOHUPOBAHHS OOBEKTOB
IU(QPOBOTO OKPYKCHHSI, TPEICTABICHUS 00 HWCTOPHH W TEHICHIIUAX Pa3BUTHS
uH(bOopMaTHKH TTeproia udpoBoil TpaHchopMaIiu COBpEMEHHOTO 00I1IeCTBa;

3HAHMS, YMEHUS W HAaBBIKM TPAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIINX B
MPAKTUYCCKON JEATEIbHOCTH, JJII MX PEIICHUS C MOMOIIbI0 WH(POPMAIMOHHBIX
TEXHOJIOTHIA, YMEHHS W HaBbIKK (hOPMAJIM30BAHHOTO OMMCAHHUS ITOCTaBJICHHBIX
3amad;

0a3oBbic 3HaHHUS 00 WHGOPMAIMOHHOM MOJCIMPOBAHWU, B TOM YHUCIE O
MaTeMaTHYeCKOM MOJICIIUPOBAHUY;

3HaHWE OCHOBHBIX QJITOPUTMHUYECKHX CTPYKTYp W YMEHHE MPUMEHSATH ITH
3HAHHS JJI TOCTPOCHUS AJITOPHTMOB PEIICHHUS 3a7ad M0 MX MaTeMaTHYCCKUM
MOJICIISIM;

YMEHUST W HABBIKM COCTABJICHHUS MPOCTHIX NPOrPaMM IO TOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 S3BIKOB POTPAMMHPOBAHUS BHICOKOTO YPOBHS,



YyMEHUST ¥ HaBBIKH d3(P(GEKTHBHOTO WCIIONH30BAHUS OCHOBHBIX THIIOB
MPUKJIAIHBIX MPOoTrpaMM (TIPHIIOKEHHI) 00111ero Ha3HAYCHHSI U WH()OPMAITMOHHBIX
CUCTEM I PEIICHUS ¢ UX MOMOIIBIO MPAKTUYECKUX 3a/ad, BiaJcHUuE 0a30BbIMU
HOpMaMH HWH(OPMAIMOHHOW HTHUKM M IIpaBa, OCHOBaMU HHGOPMAIIMOHHON
0€30IIaCHOCTH;

YMEHHE TPaMOTHO MHTEPIPETUPOBATH PE3YJbTAThl PEUICHUS MPAKTUYECKUX
3alad C TOMOIIBbI0 HWH(GOPMAIMOHHBIX TEXHOJOTUW, TPUMEHSTh TOTyYCeHHBIE
pe3yJIbTaThl B IPAKTUYECKOU IEATEIIBHOCTH.

enn u 3amaun u3ydeHUs: MHPOPMATUKUM HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUsl OMNPEACNSIIOT CTPYKTYPY OCHOBHOTO COJEPKaHHUSI  y4yeOHOTro
npeaMeTa B BUJE CICAYIOMMNX YETHIPEX TEeMAaTUHUECKUX Pa3/ICIIOB:

nu(ppoBasi rpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATUKHY;

aITOPUTMBI U TPOTPAMMHPOBAHUE;

MH(POPMAIIMOHHBIE TEXHOJIOTUH.

Ha u3yuenue nndopmaTtuku Ha 6a30BoM ypoBHE oTBoAUTCS 102 yaca: B ToM
yucie B 8 kimacce — 34 gaca (1 gac B Heenmo 4yac B Heaenmo, B ToM yucie 0,5 gaca
B HEJIETIO0 OTBOAMUTCS HAa CAMOCTOSITeNIbHOE u3ydeHue), B 9 kimacce — 34 yaca (1 gac
B HEJICITIO).



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

Teopernueckne 0CHOBbI MH(POPMATHKHU

Cucrembl CHHCICHUS

Hemno3unvonHble W MO3UIMOHHBIE CUCTEMBbI  CUMCIECHUA. AJ]aBur.
OcnoBanue. Pa3zpépuyTtas popma 3anucu uucna. [lepeBoj B AECATUUHYIO CUCTEMY
YHCEJI, 3aMMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUSI.

PumMmckas cucrema cuucieHusl.

JBonuHas cuctema curcienus. [lepeBon nensix yucen B npexpenax ot 0 mo
1024 B nBOMYHYIO CHUCTEMY CUMCIEHUs. BocbMepuuyHas cUCTEMa CUHCICHUS.
[IepeBon uncen u3 BOCbMEPUYHOW CUCTEMBI B IBOMYHYIO U JIECITUYHYIO CUCTEMBI
u oOparHo. IllectHaamarepuuHasi cuctema cuucieHusa. llepeBox uwcen wus
HIECTHAAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYIO U JECATUYHYIO
CUCTEMBI U 0OpATHO.

Apudmerrueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

JJIeMEeHTbl MATEeMAaTHYECKOM JIOTUKHU

Jlormueckue BbICKa3biBaHUs. Jlornueckne 3HAYEHUS  BBICKA3bIBAHUM.
DOneMeHTapHble U COCTaBHBIE BBICKa3bIBaHUs. Jlornmueckue omnepauuu: «u»
(KOHBIOHKIIHSI, JIOTHYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIMS, JIOTHYECKOEe
CIIOXKEHUE), «He» (JIorhueckoe oTpuiianue). [IpuopureT moruyeckux orneparui.
OrnpenesneHne UCTUHHOCTU COCTAaBHOT'O BBICKA3bIBAHUSI, €CIIM U3BECTHBI 3HAYCHUSA
MCTUHHOCTH BXOJSIIMX B HEro0 SJIEMEHTAPHBIX BbICKa3bIBaHWM. Jlornueckue
BbIpakeHus. [lpaBuia 3ammcu jormdeckux BoipakeHui. [locTpoenue Ttabmuiy
MCTUHHOCTH JIOTUYECKUX BBIPAXKEHUM.

Jlormueckue 3eMeHThI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMHU KOMITBIOTEPA.

AJITOPUTMBI M IPOTPAMMMPOBAaHNE

HNcnosiHuTE M M JITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIUU

[lonarne anroputma. HcrnmomHUTENUW alropuTMoB. AJTOPUTM Kak IUIaH
yYIPaBJICHUS UCIIOJTHUTEJIEM.

CgoiictBa anroputMma. CrnocoObl 3amucy ajJropuTMa (CJIOBECHBIM, B BHJIC
0JIOK-CXEMBI, TIpOTpaMma).

ANropuTMUYECKHE KOHCTPYKUMH. KOHCTpyKIHs «clienoBaHue». JIMHEHBIM
anroput™.  OrpaHM4eHHOCTh  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTh
MPEYCMOTPETh 3aBUCUMOCTDh MOCJIEA0OBATEIIbHOCTU BBINIOJHAEMBIX JIEUCTBUM OT
VCXOJHBIX JAHHBIX.

KoHcTpykiusi «BeTBiIeHUE»: MOJHAas M HemnojHas (opmbl. BeinmonHenue u
HEBBINOJHEHUE YCJIOBHS (MCTUHHOCTH W JIO)KHOCTh BbICKasbiBaHus). [IpocTeie u
COCTaBHBIE YCIOBUSI.



KoHCTpyKIusi «OBTOPEHMS»: LUKIBI C 33JaHHBIM YHUCJIOM IMOBTOPEHUH, C
YCJIOBUEM BBITIOJHEHUSI, C IEPEMEHHOM ITUKJIA.

PazpaboTtka 115 (HOpMaNbHOTO WCTIOJHUTENS aIrOpUTMa, MPHUBOJIAIIETO K
TpeOyeMoMy pe3yJbTaTy IpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOXKHBIX QJTOPUTMOB C HCIOJIb30BAaHUEM IMKJIOB W BETBICHUN IS
yrnpaBieHus (HopMaTbHBIMA HMCIOJHUTEISIMHU, TakuMU Kak Pobot, Yepemarika,
YeptéxkHuk. BpInolHEeHWE  alropuTMOB  BpPYYHYIO M Ha  KOMIIBIOTEpE.
CuHTaKkcHU4ecKue U Joruueckue omuoku. OTKasbl.

S3BIK IPpOrpaMMHPOBAHUS

S3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnroputmMudeckuid SA3bIK).

CuctemMa mOpoOrpaMMHpPOBAHUS: PEAAKTOP TEKCTa MPOrpaMm, TPaHCISATOD,
OTJIAIYUK.

[lepemenHasi: Tun, uMms, 3HaueHue. Llenble, BEIIECTBEHHBIE U CHUMBOJIBHBIC
MepEMEHHBIE.

Oneparop mnpucBanBaHus. ApUPMETUUECKUE BBIPAKECHUS M TMOPSIOK HX
BbluncieHus. Onepanuu ¢ UeIbIMUA YUCIaMU: IEJTOYUCICHHOE JIeJIEHUEe, OCTaTOK
OT JICJICHUS.

BerBnenus. CocTaBHBIE YCIOBHS (3aIUCh JIOTHYECKUX BBIPAKEHUW Ha
M3y4yaeMOM SI3bIKE MporpaMMupoBaHusi). HaxoxJeHne MUHHMyMa U MakCUMyMa
U3 JIBYX, TPEX U YETHIPEX uucell. PelreHue KBaapaTHOTO YpPaBHEHUS, UMEIOIIETO
BEILIECTBEHHbBIE KOPHHU.

JuanoroBass oTJiaAgKa NOporpaMM: MOMIATOBOE BBINOJIHEHUE, MPOCMOTP
3HAYEHUN BEJIMYUH, OTJIaJ0YHBIN BHIBOJI, BELIOOP TOYKHA OCTAaHOBA.

[uxn c ycinoBuem. Anroput™m EBKiIuga st HaxoxkACHUST HaWOOJBIIETO
oO11iero JenuTeNsl IByX HaTypalbHbIX uuces. Pa3OueHue 3amucu HaTypabHOTO
yycia B MO3UIIMOHHOM CHCTEME C OCHOBaHMEM, MEHBIIUM WU paBHbIM 10, Ha
OTJCIIbHBIC I PHI.

[ukn ¢ nepeMeHHOW. ANTOPUTMBI MPOBEPKH JIEIUMOCTH OJHOTO IEJIOTO
qucia Ha APyroe, MpOBEPKU HATYypaJIbHOTO YKCJIa HAa MPOCTOTY.

OO0paboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. [lomcy€T 4YacTOThl TOSBIEHUS CHMBOJA B
cTpoke. BcTpoennsie pyHKIuU A1t 00pabOTKH CTPOK.

AHaJIu3 aJIrOpuTMOB

OrnpenenieHue BO3MOXKHBIX PE3YyJIbTATOB PaOOThl ajrOpUTMa MPU JAHHOM
MHOYKECTBE BXOJHBIX JIAHHBIX, ONPEICICHHE BO3MOXKHBIX BXOJHBIX JAHHBIX,
MPUBOJIAIIMX K TAHHOMY PE3YJbTaTy.

9 KITIACC



HugpoBas rpaMOTHOCTDH

I'iobdanbHas ceTb UHTEpHET M cTpaTeruu 0e30MacCHOrO NMOBeAeHUs B Heil

['nobanwHas cetb UutepHert. IP-anpeca y3noB. CeTeBoe XpaHEHHUE JAHHBIX.
MeTopl MHIMBUYaIbHOTO M KOJUIEKTUBHOIO pa3MelIeHHs] HOBOM MH(opMaluu B
WUntepuere. bosblune naHHble (MHTEpPHET-JaHHbIC, B YAaCTHOCTH JIaHHBIE
COITMAJIBHBIX CETeH).

[Tonsitue 00 wMHGOPMANMOHHON 0€30MacHOCTU. YTPO3bl HMHPOPMAITMOHHOM
0€3011acHOCTH TpU padoTe B INIOOATBHOM CETH M METOABI NPOTUBOACUCTBUS UM.
[TpaBmia Oe3onacHOW ayTeHTH(PUKALMHU. 3alUTa JAYHOW HHQOpMALMM B
Wntepuere. bezonacHble crpaterun noseneHust B Murepnere. [lpenynpexnenue
BOBJICUEHHUS] B JIECTPYKTHUBHBIE UM KPUMHHAJIbHBIE (DOPMBI CETEBOW AKTUBHOCTH
(knOepOyITMHT, PUIIMHT U APYTHE (POPMBI).

PaGora B nHpOPMAITHOHHOM MPOCTPAHCTBE

Bune! nesrenpHocTn B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
CEpBHUCHI (MOYTOBAas CIy>k0a, BHIEO-KOH(EPEHU-CBA3b U JIPYTUE), CIPaBOYHbIE
CIIy’)KObl (KapThl, paclHUCaHUsi U JAPYTHE), TOHCKOBBIE CIYKObI, CIY>KOBI
OOHOBJIEHUS TPOrPAMMHOTO oOOecredueHus: Hu Japyrue ciykObl. CepBuUCHI
roCyapCTBEHHbIX yciyr. O0nayHble XpaHWINILA JaHHbIX. CpencTBa COBMECTHOM
pa3paboTKu JOKYMEHTOB (oHIaitH-oducskl). [Iporpammuoe obecrieueHue kak BeO-
CEpBHC: OHJIATHOBBIE TEKCTOBBIE M I'paUuecKue pedakTopbl, Cpeabl pa3paboTKu
porpamm.

Teopernyeckune 0CHOBBI HH(POPMATHKHI

MopeanpoBaHue Kak MeTO/ O3HAHUS

Mogens. 3anaum, pemaeMble ¢ MOMOLIbI0 MoaenupoBanus. Kinaccudpukanun
Mozeneld.  MarepuanbHble  (HaTypHble) MW MHQOPMAIMOHHBIE  MOJEIIH.
HenpeppiBHble M auckpeTHble Moaenu. HWmurtanmonHHele wmonenu. Hrpossie
mozenu. OneHka aJeKBaTHOCTH MOJEIU MOJAEIUPYEMOMY OOBEKTY M LM
MOJEJIMPOBAHUS.

Tabnuunabie Moaenu. Tabnuia Kak mpeCTaBICHUE OTHOIICHHUS.

ba3pl nmanHbix. OTOOp B TabnMile CTPOK, YIOBJIETBOPSIONIMX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepumna, pedbpo, nyts. OpueHTHPOBAaHHBIE U HEOPUEHTHUPOBAHHbBIC
rpadel. JnmuHa (Bec) peOpa. BecoBas marpumia rpada. JnuHa myTtH Mexmy
BepmiHamu rpada. [louck ontumansHoro mytd B rpade. HauanbHas BepiumHa
(MCTOYHUK) U KOHEYHAas BepIIMHA (CTOK) B OpUEHTHUPOBAaHHOM Tpade. Boruncnenue
KOJIMYECTBA MyTEH B HANPaBICHHOM allMKINYEeCKOM Trpade.

JlepeBo. Kopens, Bepmmua (y3emn), auct, pedbpo (myra) aepesa. Bwicorta
nepesa. I[lognepeso. Ilpumepsr ucnonp3oBanus nepeBseB. [lepebop BapraHTOB ¢
IOMOUIBIO I€pEBA.



[londaTrie wmaTeMaTHYECKOM MOJEIM. 3aJaud, pEllaeMble C [MOMOUIBIO
MaTeMaTUYECKOro (KOMIBIOTEPHOT0) MOAEIUPOBaHUs. OTINYME MaTEeMAaTUYECKOM
MOJIEIM OT HATYpHOM MOJEIM M OT CJIOBECHOro (JIMTEpAaTypHOTO) OMHUCAHUS
00BeKTa.

OTanbel KOMIBIOTEPHOTO MOJIEIMPOBAHUS: MTOCTAHOBKA 3aJa4l, IMOCTPOEHUE
MaTeMaTUYECKOU MOJIEIH, MPOrpaMMHasl peaau3aliusi, TECTUPOBAHUE, TPOBEICHUE
KOMITBIOTEPHOTO SKCIIEPUMEHTA, AaHAIN3 €0 PE3YJIbTATOB, YTOUHEHHE MOJEIH.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Pa3pa0orka airopuTrMoB M NporpaMmm

Pazbuenue 3amaun Ha noazagaud. CocTaBieHHE aITOPUTMOB M IIPOTPAMM C
WCIIOJB30BaHUEM BETBJICHUM, ILMKIOB M BCIOMOTATENbHBIX aJTOPUTMOB JIJIs
yopaBieHusl ucnojiHuteseM PoOOT WM ApyruMHU UCHIOJHUTEISIMH, TaKUMU Kak
Yepenamka, YepTExXHUK U IPYTUMH.

Tabnuunbie BenmnuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBlieHUE U
OTJIaJIKa MPOrpaMM, PeaU3yIOIIUX TUIIOBBIE aJTOPUTMbI OOPAOOTKHU OJJHOMEPHBIX
YHCIIOBBIX MAaCCHBOB, Ha OJTHOM W3 S3bIKOB mporpammupoBanms (Python, C++,
[Tackainb, Java, C#, I1IkoapHBIN ANMTOPUTMAYECKHN SI3BIK): 3aMOJHEHUE YUCIIOBOTO
MaccHBa CIIy4allHBIMH YHCJIAMH, B COOTBETCTBUU C (HOPMYJION MM MyTEM BBOJIA
4yucesl, HaXOXKJIECHUE CYMMBbI 3JIEMEHTOB MAacCHBa, JIMHEHHBIM MOUCK 3aJaHHOTO
3HQYEHHUS] B MAacCHUBE, IOJACYET DIEMEHTOB MAacCCHUBA, YJAOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHIO, HaXOXKJEHUE€ MHUHUMAJIBHOTO (MaKCHUMaJIbHOTO) AJIEMEHTa
MaccuBa. COpTUpPOBKA MaccuBa.

OOpaboTKa MOTOKA JaHHBIX: BBIYHCICHHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOTO, MHUHHUMAJIBHOTO W MAaKCHMAJbHOTO 3HAYCHHS DJIEMEHTOB
MOCJIEA0BATEIBHOCTH, YIOBIETBOPAIOIINX 38 JaHHOMY YCJIOBHIO.

YupasJienue

VYnpasnenue. Curnan. O6partHas cBsa3b. [lomyueHrne CUTHAIOB OT IU(POBBIX
JaTYUKOB (KacaHWsi, pacCTOsIHUSA, CBeTa, 3Byka u Jpyroro). Ilpumepsl
WCIIOJB30BaHUs  MPUHIUMIIA OOpaTHOM CBSI3M B CHUCTEMax  yNpaBJCHUs
TEXHUYECKUMU YCTPOHCTBAMU C TIOMOIIBIO JAaTYUKOB, B TOM 4YHCJIE B
pOOOTOTEXHUKE.

[Tpumepsl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YMPABIICHUS JABUKCHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JIMHUS aBTO3aBOJla, ABTOMATH3UPOBAHHOE
yIpaBJjeHUE OTOIJIEHUEM J0Ma, aBTOHOMHAsI CUCTEMa yIPaBJICHUs TPAHCTIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).

NudopmanuoHHbIE TEXHOJIOT U

DJIeKTPOHHBbIE TA0TUIbI

[Tonsitre 06 3neKTPOHHBIX Tabaunax. THUIBI JaHHBIX B STYEHKaX MEKTPOHHOU
tabaunpl. PemaktupoBanue u dopmatupoBaHue Tadomuil. BcTpoenHble (yHKIUU



JUIS TIOMCKAa MaKCHUMyMa, MHUHHMyMa, CYMMBI M CPEIHEr0 apu(pMETHUYECKOro.
CopTHpoBKa JaHHBIX B BbIACICHHOM JauanaszoHe. lloctpoenue npuarpamm
(rucrorpaMma, Kpyrosas AuarpaMma, TouyedyHas amarpamma). BeiOop Tuna
JarpamMMmBl.

[TpeoOpa3oBanue Gopmyn npu konupoBaHuM. OTHOCUTENbHAs, a0COMIOTHAS
Y CMEUIaHHas aJpecarus.

VYCloBHBIE BBIYUCIEHHS B JJEKTPOHHBIX Tabmuuax. CymMMmupoBaHUE U
noJCYET 3HAUYEHUHM, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka OO0JIbIIMX
HaOOPOB JaHHBIX. YHCIEHHOE MOJIEIMPOBAHUE B 3JIEKTPOHHBIX TAOIUIIAX.

NudopmannoHHbIe TEXHOJOTHN B COBPEMEHHOM 001IeCTBE

Ponb nHpOpMAMOHHBIX TEXHOJIOTHI B Pa3BUTUN Y3KOHOMHKH MHPA, CTPAHBI,
pernoHa. OTKpbITbIE 00pa30BATENBHBIE PECYPCHI.

[Tpodeccun, cBa3annbie ¢ MHGOPMATUKON U UHDOPMALIMOHHBIMU TEXHOJIOTUSMU:
BeO-IM3aiiHep, MPOrpaMMHUCT, pa3pabOTYUK  MOOWMJIBHBIX  MPUIIOKECHHMH,
TECTUPOBIIMK, APXUTEKTOP MPOTPAMMHOIO OOECIEUYeHUsl, CHEUUATUCT [0
aHaJIM3y JTAHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOTI'O OBLIEIO
OBPA30OBAHUA

N3yyenne wHGOpPMATHKKM Ha YPOBHE OCHOBHOTO o00ImIero oOpa3oBaHUs
HaIpaBJICHO HAa JOCTHKEHUE OOYYarOIUMUCS JTMYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHUSI COJIEPKaHUsI YIEOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPaBJICHHOCTh HA pEIICHUE 3a/aady
BOCIIMTAHUS, PAa3BUTHUSI W COLMAIM3ANMKN OOYYaIOIIUXCS CPEICTBAMU Y4e€OHOTO
npeaMera.

B pesynbrate usydeHus MHGOPMATHUKHA HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromierocsi 0yayT copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pe3yabTaThl B YACTU:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAy4YHOMY HACJIeJIMI0, IOHUMaHWEe 3HA4YC€HUs] MHPOPMATUKHU KaK HAYKU B KU3HU
COBPEMEHHOr0 00I1IeCTBa, BIAJCHUE JOCTOBEPHOU HWH(MOpMAIUEN O MepenoBbIX
MUPOBBIX W OTEUECTBEHHBIX JOCTHKEHUAX B 001acTd UHPOPMATUKH U
MH()OPMAIIMOHHBIX TEXHOJIOTUM, 3aMHTEPECOBAHHOCTb B HAYUYHBIX 3HAHHUSIX O
1 dpoBoil TpaHchopmaIuu COBPEMEHHOTO OOIIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OpHEHTaIls Ha MOpaJbHbIE IIEHHOCTH U HOPMBI B CUTYaIlMsIX HPAaBCTBEHHOTO
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, & TAKXKE MOBEJACHUE
Y MOCTYIKY APYTUX JIFOJEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUSI TOCIEACTBUM TMOCTYNKOB, AaKTUBHOE HEMPUSATHE ACOLMAIBHBIX
MOCTYIKOB, B TOM uunciie B IHTepHeTe;

3) rpa:kaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIBHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHWM B KOJUIEKTHMBE, B TOM YHCJIE€ B COIHMAJBHBIX COOOIIECTBAX,
COOJIOJIeHNe TIpPaBWJI OE30MaCHOCTH, B TOM YHCIE HABBIKOB 0O€30MacHOTO
MOBEJICHUS B HHTEPHET-CPENle, TOTOBHOCTh K pPa3HOOOpPa3HOM COBMECTHOU
JIEATEIBHOCTH TPU BBIMIOJHEHUM Y4YeOHBIX, MO3HABATEIbHBIX 3a7ad, CO3JaHUU
y4€OHBIX IPOEKTOB, CTPEMJICHHE K B3aUMOINOHUMAHHMIO W B3aUMOIIOMOIIU B
mpoliecce 3ToN y4eOHOU IeITeTbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE TIOBEACHHUE U
MOCTYIKM CBOWX TOBApHIIEH C TO3UIIMA HPABCTBEHHBIX W MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

4) HeHHOCTEe HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUYECKHUX MpeJCTaBIeHUN 00 uHpOpMmanuu,
nH(OPMAITMOHHBIX npoiieccax u nH(OPMAITMOHHBIX TEXHOJIOTHSX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd M OOIIECTBEHHOMN
MPAKTUKHU U COCTABJISIIOIIMX 0A30BYI0 OCHOBY JUJISl IOHMMAaHHUS CYITHOCTH HAay4YHOUH
KApTUHBI MUPA;

UHTEpEC K OOYYEHUI0 M IO3HaHHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh H
CHOCOOHOCTh K CamMO00pa30BaHUIO, OCO3HAHHOMY BBIOOPY HAamNpaBICHHOCTH U
YPOBHsI 00y4Y€HHUS B laJbHEHIIEM;

OBJIAJICHNE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JIEATEIbHOCTH,
YCTaHOBKA Ha OCMBICJIEHUE OIbITAa, HAONIOACHUN, MOCTYNKOB U CTPEMJICHHE
COBEPILIECHCTBOBATh IIyTH JOCTWKECHHSI WHIUBHIYAIBHOIO M KOJUIEKTHUBHOTO
0J1aronoyyus;

c(OpPMHPOBAHHOCTh HH(POPMALUOHHON KYyJIbTYpbl, B TOM YHCJE HaBBIKOB
CaMOCTOATENbHON palbOThl ¢ y4e€OHBIMU TEKCTAaMHU, CIPABOYHOM JHMTEpPATypOH,
pPa3HOOOpPa3HBIMU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHM, a TaKKe yMEHMS
CaMOCTOSITENIEHO ONPENENATh 1IeJU CBOET0 00Y4YEeHHsI, CTaBUTh U (HOPMYIUPOBAThH
JUIsl ce0s HOBBIE 3aJauM B y4y€0e M IO3HABATENBHOW JESITEIIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH ITO3HABATEIIBHON IESITENBHOCTH;

5) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHME IICHHOCTU JKU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY
3I0pPOBBIO, YCTAHOBKAa Ha 3J0pOBBIA 00pa3 KHU3HU, B TOM 4HCIE M 32 CUET
OCBOCHMSI W COONIOACHUS TpeOOBaHMM 0€30MacHOM AKCIUTyaTalluk CpPENCTB
MH()OPMAITMOHHBIX 1 KOMMYHUKALMOHHBIX TEXHOJIOTUI;

6) Tpy10BOI0 BOCIIMTAHMSI:

UHTEpeC K MPaKTUYECKOMY H3Yy4YeHHIO mpodeccuit u Tpyaa B cdepax
npoeccuoHaIbHON NEeSATEIbHOCTH, CBSA3aHHBIX C UH(OPMATUKOMH,
POrpaMMHUPOBAHUEM W HH(POPMALMOHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHHSIX HayKU MH(DOPMATUKH U HAYYHO-TEXHUYECKOT0 MPOrpecca;

OCO3HAaHHBIM BBIOOP U TOCTPOCHHE HUHAMBHUIYAJIbHON  TpPaeKTOPUU
oOpa3oBaHMsI W >KM3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX MU OOLIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHusi, B TOM 4YHCIE€ C YYETOM BO3MOXXHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) aganTanuu o0y4yaroumerocsi K N3MEHsIIOLIUMCS YCJIOBUAM COLUAIBHOM
U IPUPOJHOM CpeabI:

OCBOEHHE OOYYAIOIIMMHUCSA COLMAIBHOTO OIBITa, OCHOBHBIX COLIMAIBHBIX
poJIel, COOTBETCTBYIOLIMX BEAYLIEH NEATEIbHOCTH BO3PACTa, HOPM U MPaBUII
OOIIECTBEHHOTO NOBeIeH!s, (POPM COLMATBLHOM KU3HU B IPyIIax U COOOIIEeCTBAX,
B TOM YHCJIE CYIIECTBYIOIIUX B BUPTYAJIIbHOM IIPOCTPAHCTBE.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yibTaThl OCBOCHUS MPOrpaMMbl MO HHPOpPMATHKE
OTpaXaloT  OBJIAJICHUE  YHHMBEPCAJIIbHBIMU  yYE€OHBIMH  JEHCTBUSIMH  —
M03HABATEIILHBIMU, KOMMYHUKATHBHBIMU, PETYJISTHBHBIMH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Ba3oBble Jjoruueckue JelicTBUA:

YMEHUE ONpENeATh TMOHATHSA, CO37aBaTh OOOOIICHUS, YCTaHABIMBATH
aHAJIOTUH, KIACCU(UIIMPOBATh, CAMOCTOSTEIILHO BBHIOMpATh OCHOBAHHS U
KpUTEpUH I KiIacCH(UKAIIMK, yCTaHABIUBATh MPUUMHHO-CJICACTBCHHBIC CBS3H,
CTPOUTH JIOTHYECKHUE PACCYXICHUS, JeiaTh YyMO3aKII4YeHUsS (MHIYKTHBHBIE,
JETYKTUBHBIC U TIO AaHAJIOTUH) U BBIBOJIBI;

YMEHHE CO03/1aBaTh, MPUMEHSATh U MPEeoOpa3OBbIBATh 3HAKM WU CHUMBOJIBI,
MOJIEJIN ¥ CXEMBI JIJIsl pEIICHUs YYCOHBIX U MMO3HABATEIIbHBIX 33]1a4;

CaMOCTOSITeJILHO BBIOMpPATh CIOCOO pelieHus: yueOHOU 3ajauu (CpaBHMBATH
HECKOJIPKO BapHaHTOB pEIICHUS, BHIOMpATh HamOoJiee MOAXOIAIINNA C Y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe J1eiiCTBUSA:

dbopMyIHpOBaTh BOMPOCH, (DUKCHUPYIOIMIUE pa3pblB MEXKAY pealbHBIM U
JKeJIaTeIbHBIM COCTOSHUEM CUTYyaIui, 00bEeKTa, U CAMOCTOSTEILHO YCTaHABIMBATh
HCKOMOE€ U JIaHHOE;

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIINIO, TOTYYCHHYIO
B XOJI€ UCCJICJIOBAHUS,

MIPOTHO3UPOBATh BO3MOYKHOE JIaJbHEHIIIEE Pa3BUTHE MPOIECCOB, COOBITUN H
WX TIOCJICJICTBHS B AQHAJIOTHYHBIX WJIM CXOJHBIX CUTYallMsiX, a TAKKE BbIJIBUTATh
MPEANO0JIONKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora ¢ undpopmaunmeii:

BBIABJIATE AeUIUT WHOOpPMALUM, TaHHBIX, HEOOXOAUMBIX ISl PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;

MPUMEHSTh PA3JIUYHBIE METOJbI, MHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
orbope mHOpPMaMK WIM JTaHHBIX W3 HCTOYHUKOB C YUETOM MPEII0KEHHOM
y4eOHOM 3a/1a4u U 33JIaHHBIX KPUTEPUEB,;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBaTh W HHTEPIPETHPOBATH
HH(pOpMAINIO Pa3IMYHBIX BUI0B U (DOPM IIPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (QOpMy  TIpEICTaBIICHUS
nHpopMalMu W WJUTIOCTPUPOBATH pEIIaeMble 3a7a4d HECJIOKHBIMH CXEMaMHU,
JTyarpaMMaMu, HTHOW rpaduKoi U uX KOMOUWHALIMSIMU;

OIICHWBATh HANEKHOCTh HMHPOPMAIUKA TIO KPUTEPHSAM, MPEIIOKECHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIILHO;



3¢ ($HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE AeHCTBUA

OOwmenne:

COIOCTABIISATh CBOU CYXKJICHHSI C CYXACHUSMU APYTHMX YYACTHUKOB JUAJIOra,
OOHapyXHBaTh Pa3IUUHUE U CXOACTBO MO3UIIHIA;

nyOJIMYHO MPENCTABIATh PE3YIbTAThl BBIIOJIHEHHOTO ONBITA (IKCIIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA);

CaMOCTOSITENIbHO ~ BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3a4ay
IPE3EHTAld U OCOOEHHOCTEM ayAUTOPUU U B COOTBETCTBHHM C HUM COCTaBIISATH
YCTHBIE U MMCbMEHHBIE TEKCTHI C UCIOJIb30BAHUEM HILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHAasl 1eITEJILHOCTD (COTPYIHHUYECTBO):

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThl MpH pEUNIEHUH KOHKPETHON NpoOJiieMbl, B TOM YHUCIE MpPU CO3JAHUU
MH(OPMAIMOHHOIO MPOIYKTa;

NPUHUMATh 1I€JIb COBMECTHOW MH(MOPMALMOHHON NEATEILHOCTH MO cOopy,
oOpaboTke, mnepenade, Qopmanuzaluu HHPOPMALUH, KOJJIEKTUBHO CTPOUTH
JNEeHCTBUS MO €€ JOCTHKEHMIO: paclpeAessiTh PoJiu, JOrOBapuBaThCA, 00CYXKIaTh
MPOLIECC U PE3YJIBTAT COBMECTHOM PabOTHI;

BBINIOJIHATh CBOKO 4YacTh paboOThl ¢ MH(pOpManued Wi HHPOPMALUOHHBIM
IPOLYKTOM, AOCTHTasi KaueCTBEHHOI'O pPe3yJibTaTa [0 CBOEMY HAIPABICHUIO U
KOOPJMHUPYSI CBOM JEHUCTBHS C IPYTUMHU WICHAMH KOMAaH/IbI;

OLIEHMBATh KAY€CTBO CBOET0O BKJIaJa B OOIIMI HH(DOPMALIMOHHBINA MTPOIYKT O
KPUTEPUSIM, CaMOCTOSITEJIbHO chopMyITUPOBAHHBIM YYaCTHUKaMU
B3aMMOJICHCTBUS,

CPaBHUBATh pe3yJlbTaThl C MCXOAHOW 3aJadyed M BKJIAJ KAKIOTO WICHA
KOMaH/bl B JOCTWXXEHHE pe3ylbTaToOB, pa3feisiTh chepy OTBETCTBEHHOCTH U
MPOSIBJISITH TOTOBHOCTD K MPEIOCTABICHHUIO OTUETA TIEPE] TPYIIIOH.

PeryasiTuBHbIe yHUBeEpPCAaJbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

BBISBJISITh B JKM3HEHHBIX M YYEOHBIX CUTYyallUsX MpoOJjieMbl, TpeOyroiue
pelieHus;

OpPUEHTUPOBATHCS B  PA3JIUYHBIX MOJAXOJAaX K TPUHITHIO peIICHUM
(MHIMBHUIYaIbHOE TPUHATHE PEIICHUIN, IPUHITHE PEIICHUH B TPYIIIeE);

CaMOCTOSITEJIbHO COCTABJISATH AJTOPUTM pEIIeHUs 3a1add (WJId €ro 4acTh),
BBIOMpaTh crioco0 perieHus yueOHOH 3a/iaud ¢ Y4ETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBaTh TpejjiaraéMble BapUaHTHI
peLIeHn;



COCTABJISITh IUIAH AEUCTBUN (IUIaH peajau3allid HaMEYEHHOI'O ajropuTMma
pElIeHUs), KOPPEKTUPOBATh MPEIOKEHHBI AITOPUTM C YYETOM MOITYUYEHUS
HOBBIX 3HAHHUH 00 M3y9aeMOM OOBEKTE;

nenatb BBIOOP B YCIHOBUSAX MPOTUBOPEUYMBOM HHpoOpManuu | OpaTh
OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMoOKOHTpPOJIb (pediekcus):

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIIUH U PEIICKCHH;

JIaBaTh OIIEHKY CUTYAIIMH U MpeJiaraTh Iiad e€ U3MEHEHUs;

YUUTHIBATh KOHTEKCT U MPEABUJETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh
npy  perieHud y4eOHOM 3ajauM, aJanTHPOBaTh pEIICHHE K MEHSIOMIMMCS
00CTOSATEIECTBAM,;

OOBSACHATh  NPUYMHBI  JOCTHXKEHUS  (HEHOCTHKEHUS)  pe3yibTaToOB
MH(GOPMAILIMOHHOM JESTENIbHOCTH, J1aBaTh OLEHKY IPUOOPETEHHOMY OMBITY, YMETh
HAaXOJUTh ITO3UTUBHOE B ITPOU3OLIEAIIEH CUTYaLlUN;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

IMOIHOHAIbHbIA HHTEJJIEKT:

CTaBUTh ce€0s1 HA MECTO JPYroro 4ejoBeKa, IOHUMaTh MOTHUBBI U HAMEPEHUS
JPYroro.

IIpunsiTue cedst M APyrux:

OCO3HAaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATh BCE BOKPYT JIAXE B YCIOBUSX
OTKPBITOTO JOCTYTA K JIIOOBIM 00bEMaM HHGOPMAIIHH.

HPEIMETHBIE PE3YJIBTATDBI

K konumy oOyuenuss B 7 kijacce y oOydaromierocss OyayT c(opMupoBaHbI
CIICYIOIINE YMEHHUS:

MOSICHSATD Ha npuMepax CMBICTT MOHATHI «uHopManms,
«MH(POPMAIIMOHHBIN  Tporecc»,  «oOpaboTka  MHpOpMaNUU»,  «XpaHEHUE
uHdopMaIuny, «repenada nHHOPMAaIH;

KOAMPOBaTh M JIEKOAMPOBATH COOOIIEHUS TIO 3aJaHHBIM TpaBUIIaAM,
JIEMOHCTPHPOBATh MOHUMaHNE OCHOBHBIX MPHUHIIUIIOB KOJAUPOBaHMS WH(MOpMALINN
Pa3TUYHON MIPUPOJIBI (TEKCTOBOM, TpaduuecKom, ayino);

CpaBHUBATh JUIMHBI COOOIIEHWH, 3aMMCaHHBIX B PA3JIMYHBIX ajidaBUTaX,
ONEepPUPOBATh €IWHUIAMH H3MEpPEHUs HH(POPMAIMOHHOTO 00BEMA U CKOPOCTH
nepeaayn JaHHbIX;

OLICHMBATh W CPAaBHUBATH pa3Mepbl TEKCTOBBIX, I'PAPUUYECKUX, 3BYKOBBIX
¢aitnoB u Buaeoaitios;



OPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUS U Tepeaadu
uH(bOpMaIli, CPAaBHUBATh UX KOJMYECTBEHHBIC XapaKTEPUCTHKU;

BBIJICTISITh OCHOBHBIE ATalbl B UCTOPHUH U MOHUMATh TEHACHIIMU Pa3BUTHUSA
KOMIIBIOTEPOB U IPOrPaMMHOTr0 00eCTIeUeHUS;

[OJTy4aTh U UCIOJIB30BaTh MH(OPMALIMIO O XapaKTEPUCTUKAX MEPCOHATBHOIO
KOMITBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTax (IpOLECCop, ONEpaTUBHAS MaMSTh,
JOJITOBPEMEHHAs NaMsATh, yCTPOICTBA BBOJA-BbIBO/A);

COOTHOCUTh XapaKTEPUCTUKH KOMIIBIOTEpA C 3aJadyaMi, PEUIaéMbIMU C €r0
OMOMUIBIO;

OPUEHTHPOBATbCSI B HEPAPXUUECKOM CTPYKType (ailyloBO CHUCTEMBI
(3anmuceiBaTh TOJIHOE uMs (aiina (kartanora), myTh K (Qainy (kartajiory) Mo
MMEIOIIEMYCSl ONMMCAaHUI0 (PAalIOBOM CTPYKTYpPhl HEKOTOPOTrO HMH()OPMALMOHHOTO
HOCHTEJIS);

pabotath ¢ (aillloBOMl CHUCTEMOM NEPCOHAIBHOTO KOMIBIOTEpPA C
UCITIOJIb30BaHUEM TIpauueckoro uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOMIMPOBATD,
nepemeniarb, NepeuMEeHOBbIBaTh, YJIAJIATh U apXMBHUPOBATh (ailibl U KaTajorw,
UCITI0JIb30BaTh aHTUBUPYCHYIO IPOTPaMMY;

IPEJCTaBISTh PE3YIbTaThl CBOEH JIEATEIBHOCTH B BUAE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUWHBIX IPE3CHTALINMN;

uckatb nHpopmanuio B MIHTepHeTe (B TOM 4ucie, MO KIIYEBBIM CI0BaM, MO
M300pAKEHHI0), KPUTUYECKH OTHOCUTHCS K HaWJIE€HHON MH(OpMaluu, 0CO3HABAs
OMacCHOCTh JUIsI JIMYHOCTM U OOLIeCTBAa pacCHpOCTPAHEHUS BPEIOHOCHOM
uH(pOpMaIlK, B TOM YHCJIE SKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpPECcOB BEO-PECYpPCOB;

UCITI0JIb30BaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHUKAIUI;

coOmtoaTh TpeOoBaHMs O€30MAaCHOM AKCILTyaTallMM TEXHUYECKHUX CPENICTB
UHPOPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOIHH, COOMI0AaTh CETEeBOM
ATUKET, 0a30Bble HOPMBI HMH(POPMAIMOHHOW OJTHKM W TMpaBa mpu padore ¢
NPUWIOKEHUSIMU Ha JOOBIX ycTpoiicTBax U B MHTepHeTe, BbIOMpaTh Oe30macHble
CTpaTeTuu NOBEACHUS B CETH;

OPUMEHATh METOAbl TNPO(QUIAKTUKKA HETaTUBHOTO BIUSHUS  CPEICTB
UHPOPMAIIMOHHBIX W KOMMYHUKAIIUOHHBIX  TEXHOJOTHMH Ha  3JI0pOBbE
M0JIB30BATEII.

K konmy oOyuenuss B 8 kiacce y oOydaromierocss Oyayt chopmMupoBaHb
CJIEYIOIINE YMEHHUS:

MOSICHATh  HA  TpUMEpax  pa3iuuus  MEXKAY  IMO3UIIMOHHBIMU |
HETO3UIIMOHHBIMHA CUCTEMaMH CUUCIICHUS;



3alMChIBATh W CpaBHHMBaTh Leible yucina or 0 go 1024 B pasnuuHbIX
MO3UIIMOHHBIX CHUCTEMaxX CYHUCIeHUsl (¢ ocHOBaHUAMHU 2, 8, 16), BBINOIHATH
apu(MeTryecKue onepanun Haj HUMU;

pPacKpbIBaTh CMBIC] TOHSTHH «BBICKA3bIBAHUEY», «JIOTHYECKas OMEpaLUs,
«JIOTUYECKOE BBIPAKCHHEY;

3aMMCHIBATh JIOTHYECKHE BBIPAXKEHUS C MCIOJB30BAaHUEM JAU3IBIOHKIUH,
KOHBIOHKIIUU W OTPHUIAHUSI, ONPEIETSATh UCTUHHOCTH JIOTMYECKUX BBIPAXKEHUM,
€CJIM U3BECTHBI 3HAYCHHS] UCTMHHOCTU BXOJAIIMX B HETO MEPEMEHHBIX, CTPOUTH
TaOJIMIIBI UCTUHHOCTH JIJISl JIOTUYECKUX BBIPAKCHUMN;

PacCKpbIBaTh CMBICI MOHATHH «HUCHOJHUTENbY, «AITOPUTM», «IIPOrPAMMay,
MOHUMAs Pa3HUILYy MEXK]y YIOTPEOJICHUEM 3THX TEPMHUHOB B OOBIIEHHOMN peud U B
UH(pOpPMaTHKE;

ONKCHIBATH AJNTOPUTM PEIICHUS 3a/Jauyd Pa3IM4YHBIMUA CIOCOOaMHU, B TOM
YKCIIie B BUJI€ OJIOK-CXEMBI;

COCTAaBJISITh, BBIMOJHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIOKHBIE aJITOPUTMBI
C HCIOJb30BAaHUEM BETBJICHUN U IUKJIOB I YIPABJICHHUS HCHOJHUTEISIMU,
TakuMu kak Pobot, Uepenaiika, UepTEXHUK;

UCIIOJIb30BaTh KOHCTAaHThl W TEPEMEHHBIC PA3IMYHBIX THUIOB (YUCIIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), @ TaKXKe COAEpIKAIIUEe UX BBIPAKEHUS, UCIIOIH30BaATh
OIepaTop MPUCBAWBAHMUS;

UCIIOJIB30BaTh MPHU pa3padOTKe MporpamMM JIOTUYECKHE 3HAYEHUs, Olepaluu
Y BBIPKEHUS C HUMU;

aHAJM3UPOBATh MPEJIOKECHHBIE AITOPUTMBbI, B TOM YHCJIE ONPEIEIATh, KAKUE
pEe3yabTaThl BO3MOXHBI IPU 3aJaHHOM MHOXECTBE UCXOIHbIX 3HAYCHUI;

co3gaBaTh W  OTJIAXKWBATh NPOrpaMMbl Ha OAHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlIkonabHbIN
AnropuTMUYecKUi SI3BIK), pearu3yIollie HECIOXKHBbIE aJITOPUTMBI O0O0paOOTKH
YUCJIOBBIX JAHHBIX C HCHOJb30BAHUEM IIMKIOB W BETBJICHUN, B TOM 4YHUCIIE
peanu3yronme NpoBepKy AEIMMOCTH OJHOTO IIEJIOr0 Yucia Ha Apyroe, IpoBEpKY
HATypaJbHOTO YKCIIa HAa IPOCTOTY, BbIACICHUS IU(P U3 HATYPAIBHOIO YUCIIA.

K konmy oOyuenus B 9 kiacce y oOydaromierocss Oyayt chopmMupoBaHbI
CIICYIOIIE YMECHHUS:

pa30uBaTh 3aJaud Ha TMOJ3a7aud, COCTABIATH, BBHIMOIHITH BPYYHYIO W Ha
KOMIIBIOTEpPE HECIIOKHBIE AJITOPUTMBI C HMCIOJNb30BAHUEM BETBJICHUN, LUKIOB U
BCIIOMOTATEIIbHBIX QJITOPUTMOB JIJISl YIPABJICHHS] UCIOJHUTEISIMU, TaKUMHU Kak
Pobort, Yepenamika, YepTEKHUK;

COCTaBIISITh M OTJIAKUBATH MPOTPAMMBI, PEATN3YIONINE THIIOBBIC alTOPUTMBI
OOpaOOTKM YHUCIIOBBIX TIOCTEIOBATEIBHOCTEH WM OJHOMEPHBIX YHCIIOBBIX
MacCUBOB (ITOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMbI WJIH KOJIMYECTBA 3JIEMEHTOB



C 3aJaHHBIMH CBOWCTBaMH) Ha OJHOM W3 SI3BIKOB IporpammupoBanus (Python,
C++, Ilackans, Java, C#, llIkonpHBIN ATTOPUTMUYECKUN SI3BIK);

pPacKphIBaTh CMBICT MOHATUNA «MOJENb», «MOAECIHPOBAHUEY», OMPEICIATH
BUJIBI MOJIENEH, OIEHUBATh AJEKBATHOCTb MOJEIH MOJICIUPYEMOMY OOBEKTY M
1EeISIM MOJIETTUPOBAHMS;

UCIIONB30BaTh Tpadbl M JAEPEeBbs I MOJICIMPOBAHUSA CHUCTEM CETEBOW U
UEPAPXUUYECKOM CTPYKTYpPBI, HAXOAUTh KpaTualIuii myTh B rpade;

BBIOMpATH CIIOCO0 MPEACTABICHUS JAHHBIX B COOTBETCTBHM C IMOCTaBIECHHOM
3ajadyel  (TaOauIbl, cXembl, TpaduKu, JAHarpaMMbl) C  HCIOJIb30BaHUEM
COOTBETCTBYIOIIUX IPOrPAMMHBIX CPEJICTB 00paOOTKH JaHHBIX;

UCIIOJIB30BaTh  AJIEKTPOHHbIE TaONMIBl 11  00paOOTKM, aHaimu3a H
BU3YyaJIM3allMM YHCIOBBIX JaHHBIX, B TOM 4YHCJIE C BBIJIECJICHUEM JAHana3zoHa
TaOJHIIBI U YIIOPSAOUYMBAHUEM (COPTHUPOBKOIA) €ro 3J1€MEHTOB;

CO3/aBaTh U MPUMEHSTH B 3JICKTPOHHBIX TAOIHIIAX (POPMYIIBI JUIsl PaCUETOB C
UCIIOJIb30BAHUEM BCTPOEHHBIX apu(pMeTHYecKux (YHKUHMA (CyMMHUpPOBaHUE U
MOJICYET 3HAYEHUH, OTBEYAOIIMX 33JJAaHHOMY YCJIOBHIO, CpeiHee apu(hMETUUYECKOE,
MMOMCK  MaKCUMaJIBHOTO M  MHHHUMAJbHOIO  3HAYEHUs),  aOCOIIOTHOM,
OTHOCUTEJIBHOM, CMEILIAHHOM aJipecaly;

WCIIOJIB30BATh JJICKTPOHHBIE TAOJMIIBI JUISI YHMCIECHHOTO MOJICIUPOBAHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JacTell;

UCIIOJIb30BaTh ~ COBPEMEHHbIE  WHTEPHET-CEpBUCHI (B TOM  4HCIE
KOMMYHUKAIIIOHHBIE CEPBUCHI, OOJIaYHbIE XpaHWJIUINA JaHHBIX, OHJIANH-
mporpaMmbl  (TEKCTOBBIE M TpaUUecKHue pPEeNaKTophbl, Cpeabl pa3paboTku)) B
y4eOHOM M TTOBCETHEBHOM JIEATEILHOCTH;

NPUBOAUTH TPUMEPHI HCIOJb30BAHUA T€OMH(OPMAIIMOHHBIX CEPBHUCOB,
CEpPBUCOB TOCYJIAPCTBEHHBIX YCIyr, 00pa3oBaTelbHbIX CcepBHCOB HMHTepHETa B
y4eOHOM M TTOBCETHEBHOM JIEATEILHOCTH;

UCIIOJIB30BaTh  pa3jIMYHblE  CPEACTBA  3aIUMTBl  OT  BPEAOHOCHOIO
IPOrpaMMHOr0 OOecneyeHus, 3alluIlaTh MEePCOHAIbHYI0 HHPOPMALUIO OT
HECAaHKIIMOHUPOBAHHOTO JIOCTYINA U €ro MOCJEICTBUM (pa3riamieHus, MOJAMEHBI,
yTpaTbl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMYECKUX M COLMAIbHO-
IICUXOJIOTUYECKUX  aCIEeKTOB  HCIONb30BaHWs ceth HMHrepHer  (cereBas
aHOHUMHOCTb, IU(POBOH ClIe]l, AayTEHTUYHOCTh CYObEKTOB U PECYPCOB, OIMIACHOCTh
BpPEJIOHOCHOTO KO/1a);

pacno3HaBaTh NOMBITKH U MPEAYIPEXKAATh BOBICUCHHUE CE0sl U OKPYKAIOITUX
B JICCTPYKTHBHBIC U KpPUMHHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTU (B TOM YHCIIE
KUOepOyIIUHT, (PUIIHHT).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIe
Ne n/m P Konrpoasusie IIpakruueckue (undpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. TeopeTudeckue 0CHOBbI MH()OPMATUKH
bubnunoreka LIOK
11 CHeTeMBI CHHCICHHS 6 0 https://m.edsoo.ru/7f418516
. bubnuorexa [JOK
1.2 DJIEeMEHThl MAaTEMATUYECKON JIOTUKU 6 1 https://m.edsoo.ru/7f418516
Hroro no pazgeny 12
Pa3nes 2. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
51 HcnosHuTEeNM 1 anropuTMBI. 10 1 bubmuoreka [IOK
' AJITOPUTMUYECKUE KOHCTPYKIIUU https://m.edso00.ru/7f418516
bubmmoteka IIOK
2.2 A
3P IPOTPaMMHPOBarHA o https://m.edso00.ru/7f418516
bubmmoteka IIOK
2. A 2
3 HAJHS airopHTMORB https://m.eds00.ru/7f418516
Wroro no pazneny 21
PeszepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




9 KUIIACC

Ne n/mm HaumeHoBaHue pa3/iesioB U TeM KoanyectBo yacoB DJIEKTPOHHbIE
nporpamMmsl Bcero KonTpoabubie IIpakTnueckue (mudposbie)
PadoThI padoThI o0pa3oBaTe/ibHbIE
pecypchbl
Paszpnea 1. ludpoBasi rpaMoTHOCTH
11 I'moGanbHas cets IHTEpHET U CTpaTeruu 3 bubmuorexa [IOK
0€30MacHOro MOBEICHUS B HEH https://m.edsoo.ru/7f41a7do0
1.2 PaGora B nH(pOpMaLIMOHHOM IPOCTPAHCTBE 3 bubnunoreka [JOK
https://m.edsoo.ru/7f41a7do
Utoro no pazneny 6
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATUKH
2.1 MogenupoBaHre Kak METO/I IIO3HAHUS 8 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a7do0
Hroro mo pazueny 8
Pa3nea 3. AinroputmMbl 1 IPOrpaMMHUpPOBaHue
3.1 Pa3paboTka anropuTMoB u nporpamm 6 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41a7do0
3.2 VYmpasnenue 2 bubnnoreka [JOK
https://m.edsoo.ru/7f41a7do0
Hroro 1o pasneny 8
Pa3nen 4. UndpopManoHHbIE TEXHOJTOTHH
4.1 DJEeKTPOHHBIE TaOIHIIBI 10 bubmuoreka [IOK
https://m.edsoo.ru/7f41a7do0
4.2 WNHudopmaninoHHbIE TEXHOJIOTHUH B 1 bubnnorexka [JOK

COBpPCMCHHOM O6II.ICCTBC

https://m.edsoo.ru/7f41a7d0




Hroro no pazneny

11

PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
KoanuyecTBO yacos J1eKTPOHHDbIE
Ne Hara P
uudposbie JdomosiHuTEIBbHA
n/ Tema ypoka Bcer KoHTpoJbHbI IIpakTH4eckn H3yY€HH
o0pa3oBaTe/ibHbIE s1 uHGopmanus
n 0 e padoThbl e padoThbI b
pecypcbl
Heno3unponueie u bu6nmorexa LIOK
MTO3UI[UOHHEIC 1 https://m.edsoo.ru/8a1649¢
CHCTEMBI CUMCIICHHS 0
PazBepuytas dhopma buGnuorexa [IOK CaMocTOsTEIIbHOE
vt 1 https://m.edsoo.ru/8al64ba
3aIlMCH YHCa 5 U3y4yeHue
JIBonuHas cucteMa
CUHCIICHUS.
Apudmernueckue bubnnorexa [JOK
P 1 https://m.edsoo.ru/8a164d9
oTiepalvu B 6
JBOUYHOM CHCTEME -
CUHCIICHUS
Bocemepuunas bubmorexa HOK CaMocTosTeIIbHOE
P 1 https://m.edso00.ru/8a16529
CHCTEMAa CUUCIICHUS 5 U3y4yeHue
[lecTHanuarepuuHa bubnuotexa [JOK
s cCUCTEMA 1 https://m.edso0.ru/8a16549
CUUCIICHUS €
O6o0menue u
CHCTEMAaTHU3allHs bubnnorexa LOK CaMocTosTeIbHOS
. 1 https://m.edsoo.ru/8a16564
3HAHUH 10 TEME U3y4yeHue

«CHuCTEMBI

c




CUHUCIICHUA»

7 Jloruueckue bubnunorexa LIOK
BBICKA3bIBAaHUS https://m.edsoo.ru/8al657fa
Jloruueckme bu6nmoreka [IOK
CaMOCTOSTENLHOE
8 OTIepALIUU «HY, https://m.edsoo.ru/8a165b5
U3YYCHUE
KA, «HE» 6
Onpenenenue
9 WCTUHHOCTH bubmuoreka [{OK
COCTaBHOI'O https://m.edso0.ru/8a165cf0
BBICKA3bIBaHUS
10 Taomuuet CaMoCTOSTEILHOE
WCTUHHOCTHU U3Yy4eHUE
bubnunoreka LIOK
Jlornueckue
11 https://m.edsoo.ru/8a165e9
DJIEMEHTHI
4
O00011eHME 110 TEME
bu6nmorexa LIOK
«IIIEMEHTEI CaMOCTOSTEIEHOE
12 . https://m.edsoo.ru/8a178c3
MaTeMaTHYECKOMI 3 U3YYCHUC
JIOTUKN» N
[Tonsarue anroputMma. bubnnorexa [JOK
13 Ucnonanrenn https://m.edso0.ru/8a17949
AITOPUTMOB e
CBoiicTBa
but6mmorekxa [IOK
aIropuTM™Ma. CaMocTOosSTEILHOE
14 https://m.edso0.ru/8a17960
Cnioco0sI 3anucu 5 H3y4YeHune
ajnropuT™a B
AnropurmMuadeckast
15 p

KOHCTPYKLIUS




16

17

18

«CIIEIOBAHUEY.
JInnenHpIi
AITOPUTM

AnropurMuyecKas
KOHCTPYKLUS
«BETBJICHUEY:
IIOJIHAS U HETIOJIHAs
bopmbl
AnropurMuyecKas
KOHCTPYKLUS
«IIOBTOPEHUE»
dopmanbHOE
WCIIOJIHEHUE
anropuTMa

bubnunoreka LIOK

https://m.edsoo0.ru/8a17998

a

bubnunoreka LIOK

https://m.edsoo.ru/8al79aac

CaMocToITeabpHOoE
H3y4eHue

CamocTosTelIbHOE
HU3YUCHUC

19

20

Pa3pabotka
HECIIOKHBIX
QITOPUTMOB C
UCIIOJIb30BaHUEM
LIUKJIOB JJIs
yIpaBJIEHUS
bopmManbHBIMU
UCTIOTHUTEIISIMU

Pazpabotka
HECJIOKHBIX
QITOPUTMOB C
HCIIOJIb30BaHHEM

ITUKJIOB M BETBJICHUHU

TUTSL yIIPaBIICHHST
bopManbHBIMU

bu6mmoteka IIOK

https://m.edsoo.ru/8al79e1

c

but6mmorekxa [IOK

https://m.edsoo.ru/8al179e1

c

CamocrosiTenbHOe
M3y4yeHue




21

HUCIIOJTHUTCIISIMU

Brinmonnenue
aJrOpUTMOB

bubnunorexa LIOK
https://m.edsoo.ru/8a17a06
a

22

23

O0o0061IeH e U
CHCTEMAaTHU3aIus
3HAHUM 110 TEME
«HcromauTEIN M
aJITOPUTMBI.
AJIropuTMHUYECKHE
KOHCTPYKIIUU»

SI3BIK
MPOrPaMMHUPOBAHUS.
Cucrema
MIPOTPaMMHUPOBAHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/8al7al8
c

CaMocTosITeabpHOoE
U3Yy4eHUE

24

[IepemeHnHsle.
Omnepatop
IIpYCBanBaHUs

CaMocTosTeIpH0E
U3Yy4eHUe

25

26

27

28

[IporpammupoBanue
JIMHEWHBIX
AJITOPUTMOB
PazpaboTtka
porpamm,
coJIeprKaInx
orepaTop BETBJICHUS
Huanorosas oTiiagka
nporpamm

vk ¢ ycnoBuem

CaMocTosTeIpH0E
H3y4YCHHE

CamMocTosTeapH0e
U3YYEHUE




29

uki ¢ mepeMeHHOM

bu6nmmoreka [IOK
https://m.edsoo.ru/8al7ac4a

30

31

OO6paboTtka
CHUMBOJIBHBIX
JAaHHBIX

0O0001EeHue 1
cucTeMaTu3aus
3HaHUM 110 TEME
«S13BIK
IpOrpaMMHUPOBaHUS
» [IpoBepouHas
pabora /
Bceepoccuiickas
poBepoyHas pabora

bu6nmmoreka [IOK
https://m.edsoo.ru/8al7ad6
c

bubnunoreka LIOK
https://m.edsoo.ru/8al7ae8e

CaMocCTOoITEIBHOE
HA3Y4YCHHE

32

33

PesepBHBIi ypOK.
0O00011eHne U
CUCTEMATH3aLM
3HaHUU U YMEHUH 110
Kypcy UH(GOPMATUKH
8 ximacca /
Bceepoccuiickas
poBepoyHas paborta

Ananmus
AITOPUTMOB.
Onpenenenue
BO3MOJKHBIX
pe3yabTaTOB pabOTHI
IropuUTMa IPH
3aITaHHOM

bu6mmoteka IIOK
https://m.edsoo.ru/8al7b45
6

bubnunorexa LIOK
https://m.edsoo.ru/8al7afab

CaMocTosTeIpHOS
HU3YUCHUC




34

MHOXECTBE BXOAHBIX
JaHHBIX

Ananuz

aJTOPUTMOB.
Onpenenenue
BO3MOJKHBIX
BXOJHBIX JAHHBIX,
MPUBOIAIINX K
JAHHOMY pe3yJbTaTy

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

34

CaMocToITeabpHOoE
H3y4eHue




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypchl

1 I'mo6anpHas cerb UnTephuer. IP- 1 bubnmoreka [JOK
azpeca y310B. bosbiine 1anHbie https://m.eds00.ru/8a17b578

bubmuoreka [JOK

2 HNudopmarnmonnas 6€301MacHOCTh 1

Qopwan https://m.edso0.ru/8a17b690
VYder nousTHs 00 UHPOPMALMOHHOM

3 0€30IMaCHOCTH NP CO3JIaHUHU 1 bubnnoreka [JOK
KOMIUICKCHBIX HH(POPMAITHOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIC BEO-CTPAHUI]

4 Bunbl neaTeIbHOCTH B CETH 1 bu6mmoreka [JOK
HNHutepuer https://m.edsoo.ru/8al7b8e8
OO6nayHbIC TEXHOJIOTHH.

5 Vcnonb3oBanue oHnaitH-oduca 1is 1 bubmmorexa [OK

a https://m.edsoo.ru/8al7bale
pa3paboTKu JOKYMEHTOB
O06o001IeHre B CUCTEMaTH3 AU
3HAHUM 1O TeMaM «I[ J1o0anbHas ceTh
6 HHTEpHET U cTpaTerun 06€30IMacHOro 1 bubmorexa HOK

p pv https://m.edsoo.ru/8al7bb36
IOBeICHUs B Heil», «Pabora B
MH(OPMAIIMOHHOM TTPOCTPAHCTBE»

7 Mogaenu u MoaeIupOBaHuUE. 1 bu6mmorexa [IOK
Knaccudukanuu moeneit https://m.edsoo.ru/8al7be06

b K
8 TabmuuaBIE MOLETH 1 nbmorexa O

https://m.edsoo.ru/8al7c04a




Pa3zpaboTka ogHOTAOIMYHOM Oa3bl

9 naHHbIX. CocTaBiieHHE 3aMpoCcCoB K
0a3e TaHHBIX
I'pad. Becoras maTpuna rpada.
JlyivHa yTH MEX]ly BEepIIMHAMU
10 rpada. Beraucnenue koaudecTra
IIyTE€H B HAIIPaBICHHOM
AIMKIIMYeCKOM Tpade
11 Iepero. [Tepebop BapruaHTOB ¢
MIOMOIIIBIO JiepeBa
12 Marematuueckoe MOJEIUPOBAHHE bubmorexa LHOK
https://m.edso00.ru/8al7c392
13 Oranel KOMIIBIOTEPHOTO bubnnorexa [HOK
MOJICTTUPOBAHUS https://m.edsoo.ru/8al7c4aa
O06001IeHre U CUCTEMATU3AIIHS
14 3Hanuil. KontpoiapHas padota mo bubnuorexa [JOK
Teme «MoieTMpOBaHUE KaK METO/T https://m.edsoo.ru/8al17c9c8
MTO3HAHUS
PasOuenune 3amaun Ha 11oa3aaqu.
CocraBieHne alropuTMOB U
15 IIPOrpamMM C UCIOJIb30BAaHUEM bubmmorexa [JOK
. https://m.edsoo.ru/8al7ch12
BETBJICHUH, IUKIIOB U
BCIIOMOTaTENbHBIX AITOPUTMOB
bu6mmorexa [IOK
16 OanomepHbie MaCcCHBbI https://m.edsoo.ru/8al7cc3e
17 Tumnoseie anropuT™MbI 00pabOTKH bubnmoreka [JOK
MacCHBOB https://m.edso00.ru/8al7cd60
18 CoptupoBka maccuBa




bu6mmoreka [IOK

1
3 ObpaboTia noToKa AaiHbix https://m.edso0.ru/8a17d01c
O06o001IeHre U cuCTeMaTH3aIus
20 3HaHui 1o TeMe «Pa3paboTka bubmmorexa [JOK
P https://m.edsoo.ru/8al7dlca
QITOPUTMOB H IIPOTPAMM)»
21 VYnpasnenue. Curnan. OGpaTHas bubnunoreka [HOK
CBA3b https://m.edsoo.ru/8al7d4d6
bu6mmorexa [IOK
22 Po6
OOOTHIVPOBAHHBIC CHOTEMBL https://m.edso00.ru/8a17d602
DneKTpoHHbIe TaOMUIbL. THIIBI
23 AQHHBIX B STYCHKAX JIEKTPOHHOM bubmorexa LHOK
s P https://m.edsoo.ru/8a17d710
TaOJIULIBI
24 PenaktupoBanue u bubnnorexa [HOK
(dhopmaTupoBaHue TaOIUIL https://m.edso0o.ru/8a17d832
BerpoenHbie KIIMH TSI TIOUCKA
25 MaKEI/IM a I\TIZI?I/IE eil CYMMBI U bubmorexa HOK
yMa, yMa, cym https://m.eds00.ru/8a17d990
CpeHero apu(pMeTHIecKoro
26 CoptupoBka 1 puiabTpanus JaHHBIX bubnuoreka [IOK
B BBIICJICHHOM JHAaIa30HEe https://m.edsoo.ru/8al7db70
97 IToctpoenue auarpamm u rpadukoB bubnnorexka [JOK
B DJICKTPOHHBIX TaOIHIIaX https://m.edsoo.ru/8al7e08e
98 OTtHocuTenbHas, abCONMIOTHAS U bubnmoreka [JOK
CMEIIIaHHas apecanus https://m.edsoo.ru/8al7e2b4
29 VY cnoBHBIE BBIYUCIIEHUS B bubnmnoreka [JOK
ANEKTPOHHBIX TaOJIUIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka 6oBIUX HAOOPOB bubnuotexa [JOK
JTAHHBIX https://m.edsoo.ru/8al7e87c
31 UucnenHoe MOAECINPOBAHNE B bubnnorexka [JOK




SJICKTPOHHBIX Ta6J'II/IHaX

O0001IeHYE ¥ cCUCTEMAaTU3 AU

https://m.edsoo.ru/8al7eaca

32 3HAHUHA 110 TeMe «DIIEKTPOHHBIE 1 bubnnorexa LIOK
p https://m.edsoo.ru/8al7ec3c
TaOJIULIBDY
Ponp napopMaimoHHbIx
33 TGXHOHO(}“)HIE B uaSBI/ITI/II/I 3KOHOMUKU 1 Eubmorexa ITOK
p https://m.edsoo.ru/8al7ed54
MUpa, CTPAHbI, pETHOHA
PesepBusblil ypok. O000IMIEHNE 1
34 CI/ICTEMaTmZp us I/ITorc:Eoe 1 Bubmorexa ITOK
. https://m.edsoo.ru/8al7ee6c
MTOBTOPCHHE
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

8 KUIIACC
Kon N
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOM
NMpoBePsieMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus
pe3yjabTara
1 ITo Teme «Teopernueckre OCHOBBI HH(DOPMATHKI
11 [TosicHsiTh Ha TpuUMeEpax pazIuuus MEXIy MO3UIMOHHBIMU U
' HETO3UIIMOHHBIMH CUCTEMaMH CUUCIICHUS
3anuchiBaTh U CpaBHUBATH ILiesble yucaa oT 0 o 1024 B pa3nuuHbIX
1.2 MO3UIIMOHHBIX CHUCTEMax cuuciaeHus (¢ ocHoBaHusmMu 2, 8, 16),
BBITIOJTHATH apU()METUICCKHE ONIepalliy Ha/l HUMHU
13 PackpbiBaTh  CMBICI  TIOHSTUH  «BBICKA3bIBAHUE»,  «IOTHYECKas
' OTIEPALIHSY, «TOTHYECKOE BBIPAKECHUECH
3anuchIBaTh JJOTHYCCKHE BRIPAKCHUS C UCIIOJIB30BAHUEM JTU3BIOHKIIHH,
KOHBIOHKIIUA W OTPHUIAHUS, OMPENeNsATh HMCTUHHOCTh JIOTMYECKHX
14 BBIPKEHMM, €CIIM W3BECTHBI 3HAYEHUS! UCTUHHOCTH BXOJSIIHNX B HETO
MEePEMEHHBIX, CTPOUTH TaOJIUIBI HWCTUHHOCTH JUISl JIOTUYECKHX
BBIPAKECHUI
2 [To Teme «ANTOPUTMBI M IPOTPAMMHUPOBAHHEY
PackpeiBaTh  CMBICII  TIOHATHA  «UCIOJHUTEIbY,  «AJITOPUTM),
2.1 «mporpamMmay, TMOHHMAas pPa3HUIy MEXKAYy YIOTpeOlieHHeM STHX
TEPMHHOB B OOBIICHHOH pe4H U B HH(OpMaTHKe
59 OnuceiBaTh aJTOPUTM PEUICHUs 3a/Jadd Pa3IMYHBIMHA CIOCOOaMH, B
' TOM YHCJIC B BHJIE OJIOK-CXEMBI
CocTaBnATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHbBIE
2.3 AJITOPUTMBI C UCTIOJIB30BAHUEM BETBJICHUN W IUKIIOB ISl YIIPaBICHUS
WCTIOJTHUTEIISIMU
Hcnonb3oBaTh KOHCTAaHTBI M [EPEMEHHBIE  PA3JIMYHBIX THUIIOB
2.4 (4UCTIOBBIX, JIOTMUECKHX, CHMBOJIBHBIX), a TaKXK€ COJEpKallue HX
BBIPAKEHMUSI, UCTIOJIB30BaTh OMEpaTOp MPUCBAUBAHUS
’g Hcnonb3oBath mpu pa3pabOTKe MpOTpaMM JIOTHYECKUE 3HAYCHMS,

Ooncpanru U BbIPpAKCHUA C HUMU




2.6

AHaJ'II/I3I/IpOBaTI) MMPEAJTOKECHHBIC AJITOPUTMBI, B TOM YHCJIC ONIPEACIIATD,
KaKue pe3yJibTaTbl BO3MOXHBI IIPpHU 3aJaHHOM MHOKCCTBC HMCXOIHBIX

3Ha4YCHUHU

2.7

9 KIIACC

Kon
NpoBepsieMoro
pe3yabTara

Co3gaBaTh M OTJIAXHBATHh MPOTPaMMbl HA OJHOM W3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
ANTOpUTMHYECKHI SI3BIK), pealM3yIOIIUe HECIOKHBIC aIrOPUTMbI
00pabOTKM YHUCIOBBIX JAHHBIX C HCIIOJB30BAHHEM IHMKJIOB U
BETBJICHUH, B TOM YHCJIC PEATM3YIONIUE MPOBEPKY JACTUMOCTH OJHOTO
IIEJIOTO YHUCIIa Ha IPYToe, MPOBEPKY HATYPaJIbHOIO YHCIa HA IPOCTOTY,

BBIACICHUA I_II/I(l)p N3 HATYPAJIbHOI'O YUCJia

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

1

[To Teme «l{udpoBasi rpaMOTHOCTHY

11

1.2

1.3

Hcnonb30BaTh COBpPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4YHCIeE
KOMMYHMKAI[IOHHbIE CEPBHUCHI, OOJIayHble XpaHWINIIA JaHHBIX,
OHJIAH-TIpOrpaMMbl (TEKCTOBbIE U Tpaduyeckue perakTOphl, CpPebl

pa3paboTKM) B yueOHOM U MOBCEIHEBHOM JIEATETLHOCTH

[IpuBoauT,  TpPUMEpPHI  HMCIOJB30BaHUS  T'€OUH(POPMAIMOHHBIX
CEPBHCOB, CEPBHCOB TOCYJapCTBEHHBIX YCIYr, 00pa30BaTeIbHBIX

cepBucoB MuTepHeTa B yueOHOI ¥ MTOBCETHEBHOM IEATETHOCTH

Hcmonms30BaTh PasiIMUHBIC CPEACTBA 3alIMTBI OT BPCIOHOCHOI'O
nporpaMmMHOTO O6CCHC‘{CHI/I}I, 3a1quaTh NCPCOHAIBbHYIO I/IH(I)OpMaLII/IIO
OoT HECAaHKIIMOHHUPOBAHHOI'O J0CTyIIa n €ro HOCHG)ICTBI/II\/'I
(pa3rnameHI/151, NNOAMCHBI, YTpPAaThl )IaHHBIX) C y‘{éTOM OCHOBHBIX
TCXHOJIOTHYECCKHUX n COIUAJIbHO-TICHXOJIOTHYECKHUX ACIICKTOB
HUCIIOJB30BaHUA CETH I/IHTepHeT (CeTeBaﬂ AHOHUMHOCTD, I_II/I(prBOI\/'I
cJjen, AYTCHTHYHOCTD CY6T)GKTOB n PECYPCOB, OITaCHOCTh

BPEIOHOCHOTO KO/J1a)

1.4

Pacno3naBaTh TNONBITKM U MNpeAyNnpekaaTb BOBJeueHUE cebs Hu
OKpPYKAIOIIMX B JIECTPYKTHBHbIE W KPUMHUHAJIbHBIE (OPMBI CETEBOU

AKTHBHOCTH (B TOM YHCJIe KHOSPOYJIITUHT, (PUIITMHT)

ITo Teme «TeopeTnueckre OCHOBBI HH()OPMATHKI




2.1

PaCKpBIBaTB CMBICJI TOHSITHM «MOACIIb, «MOACTUPOBAHUECH,
OnpeaAc/IsAiTb BHJbL MOI[GJIGI;'I, OICHUBaTh AaACKBATHOCTb MOICINA

MOJIETTUPYEMOMY OOBEKTY U 1IeJIIM MOJICTUPOBAHUS

2.2

3.1

Hcnonb3oBate rpadbl U AepeBbs U1 MOAEIUPOBAHUS CUCTEM CETEBOM
U HepapXUUYeCKON CTPYKTYpHI, HAXOIUTh KpaTUyalIlinii myTh B rpade
ITo TemMe «ANTOPUTMBI U IPOTPAMMHUPOBAHHUE

Pa30OuBath 3amaun Ha MOJ3aJa4l, COCTABJIATh, BBIIOJIHATh BPYUHYIO U
Ha KOMIIBIOTEPE HECJOXKHBIE aJITOPUTMBI C  HCIIOJIb30BAHUEM

BeTBHeHHfI, IUKIJIOB U BCIIOMOT'AaTCJIbHBIX aJITOPUTMOB JIA YIIPABJICHUA

HUCIIOJIHUTCIIIMHA

3.2

CocTaBnsaTh M OTJIAXKUBATh MPOrpaMMbl, PEATU3YIOLIUE TUIIOBbIC
QITOPUTMBI ~ 00pa0OTKM  YHMCIIOBBIX  MOCJEIOBATEIBHOCTEH MM
OJIHOMEPHBIX YHMCJIOBBIX MACCUBOB (IIOMCK MAaKCUMYMOB, MUHUMYMOB,
CYMMBl WIM KOJMYECTBA 3JIEMEHTOB C 3a/JlaHHbIMU CBOWCTBaMM) Ha
OJTHOM M3 s3bIKOB mporpammupoBanus (Python, C++, ITackanb, Java,

C#, llIkonpHBIN ANropuTMHYECKUI SI3BIK)

IIo Teme «I/IH(I)OpMaI_[I/IOHHHe TCXHOJIOTHH»

4.1

4.2

Breibupath cmoco® mpencTaBieHHMs JAHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amaudel (TabiuIbl, CXeMbl, TpadUKH, AUATPAMMBI) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOLIMX  MPOTrPaMMHBIX  CPEICTB

00paboTKH JaHHBIX

Hcnonp30BaTh 3J€KTPOHHBIE TaOMUIBl A OoOpaOOTKHM, aHalIW3a U
BU3yaJIM3allUM YHCJIOBBIX JAaHHBIX, B TOM 4YHCIE C BBIJICIECHUEM
Jara3oHa TaONHIBl W yINOPSAOYMBAHHEM (COPTHUPOBKOI) €ro

9JICMCHTOB

4.3

4.4

Co3naBaTh M NPUMEHATH B DJEKTPOHHBIX TaOmUIax (HopMyssl JUIs
pacuéToB C MCIMOIH30BAHUEM BCTPOECHHBIX apU(pMETHUYECKUX (YHKIUI
(cymMMuUpOBaHHME M TOACYET 3HAYEHUHM, OTBEYAIOLIMX 3aJaHHOMY
YCIOBHIO, cpelHee apu(MEeTHYecKoe, IOMCK MAaKCHUMaJIbHOIO U
MUHHMAaJIbHOTO 3HaYEeHHUs1), AOCOMIOTHON, OTHOCUTEIBHOM, CMEIIaHHOM
ajzipecanuu

Hcnonbp3oBath JJIEKTPOHHBIE TabMUIBl I YU CIEHHOTO

MOJIETTMPOBAHUS B IPOCTHIX 33/1a4aX U3 pa3HbIX MPEeIMETHBIX oOsacTeit




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Teoperuueckue OCHOBBI HH()OPMATHKH
Heno3unmonHble W MO3ULIMOHHBIE CUCTEMBI cuncienus. Angpasut. OcHoBaHuE.
11 Pa3Bépuyras gopma 3anucu umcna. [lepeBoa B AecATUYHYIO CHCTEMY 4HCEN,
3alMCaHHBIX B APYTUX CUCTEMaX CUMCIICHUS
1.2 Pumckas cucrema cuuciaeHus
JBonunas cuctema cuncienus. [lepeBon nensix uncen B npeaenax ot 0 go 1024
B IBOMYHYIO CUCTEMY cuuciieHusa. BocbmepuuHas cucrema cuncienus. [lepesog
13 YyHhCesl U3 BOCBMEPUYHON CHCTEMBbI B JIBOMYHYIO U JECATHUHYKO CHUCTEMBI U
' obparno. IllectHanmarepuunas cucrema cuucienus. IlepeBox uymcen wu3
[IECTHAAIATEPUYHON CHUCTEMBbI B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATHUYHYIO
CUCTEMBI U 00paTHO
14 ApudmeTnueckue onepanuy B ABOUYHONW CUCTEME CUHCICHUS
Jlormyeckne  BbICKa3biBaHWA.  Jlormyeckue  3HAYEHUS  BBICKA3bIBAHMM.
DJIEMEHTapHbIE M COCTaBHbIE BBICKa3bIBaHMS. JlOormueckue omnepanuu: «u»
L5 (KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHUE), «WIN» (JIM3bIOHKIUS, JIOTUYECKOE
' CIIOJKEHHE), «He» (Jlorndeckoe oTpulianue). [Ipuopurer Joruueckux oneparuii.
OnpeneneHne MCTUHHOCTH COCTAaBHOTO BBICKA3bIBAHUS IIPU  HM3BECTHBIX
3HAYEHUSIX UCTUHHOCTU BXOJSIIMX B HETO 3JIEMEHTAPHBIX BBICKA3bIBAHUMN
16 Jlornueckue BoipaskeHust. [IpaBuiia 3anucu gorudeckux BoipaxeHuid. [loctpoenne
' TaOJIMI] UCTUHHOCTH JIOTUYECKUX BBIPAKEHUI
1.7 Jlorudeckuie 371€MeHThI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMHU KOMIIbIOTEpPA
2 AJTOPUTMBI ¥ POTPAaMMHPOBAHUE
51 [Toustne anroputva. HWcnosHuTenw airopuTMoB. AJTOPUTM Kak IUIaH
' YIPaBJICHUS UCIIOJHUTENIEM
95 CaoiicTBa anroputma. CrocoObl 3alucu alropuTMa (CIOBECHBIN, B BUJIE OJIOK-
' CXEMBI, ITporpamma)
AnropuTMUuYecKkre KOHCTpYKIMHU. KoHcTpyknusi «cnenoBanue». JInHenHbII
23 anroput™M.  OrpaHUYeHHOCTh  JUHEHHBIX  AJITOPUTMOB:  HEBO3MOXHOCTH

npeaAyCMOTpPCTb 3aBUCHUMOCTD ITOCJICAOBATCIIbBHOCTU BBITTOJIHACMBIX I[CI‘/JICTBI/II\/'I oT

HCXOAHBIX JaHHBIX




2.4

KoncTpykiusi «BeTBieHHe»: MojHas W HenonHas ¢GopMbl. BeimonaHeHue u
HEBBITIOJIHEHUE YCJIOBUS (MCTUHHOCTH U JIOKHOCTH BbhICKa3biBaHusl). [IpocTeie u

COCTaBHBIC YCIIOBUA

2.5

2.6

2.7

2.8

2.9

2.10

KOHCTI)YKLII/Iﬂ (IIOBTOPECHUC). HHUKIBI C 3aJaHHBIM YHCIOM HOBTOpeHHI;'I, C

YCJIOBUCM BBIIIOJIHCHUS, C HepeMeHHOfI OUKJIIa

Pazpabotka mns (GopManbHOTO MCHOTHHUTENS AIrOPUTMA, MPUBOJSIIETO K
TpeOyeMOMy pe3ynbTaTy IMpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJTOPUTMOB C UCIOJIb30BAHUEM IIMKJIOB M BETBJICHHM IS
yrnpapiaeHus: (GOpMalIbHBIMU  HUCHOJHUTENSMU. BbINONHEHHE alropuTMOB

BPYUYHYIO U Ha KomnbioTepe. CHHTaKCHYecKue U Jjorundeckue omuoOku. OTkassl

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IlIkosnbHbIi
Anroputmuueckuii f3pik). CucreMa MNporpaMMHUpPOBAHUS: PEJAKTOp TEKCTa

IIPOrpamm, TPAHCIATOP, OTIIATUUK

HepeMeHHa;I: THUII, HWMs, 3HA4YCHHC. ]_[eJ'IBIe, BCIICCTBCHHBIC M CHMBOJIBHBIC

HIepEMEHHbIE

Omneparop mnpucBauBaHusa. ApU(METUUYECKHE BBIPAKEHUS U MOPAJOK HX
BbIunciaeHus. Onepanyy ¢ HeIbIMU YUCIaMU: LIEJIOUUCIEHHOE JEJIEHUE, OCTaTOK

OT ACJIICHUA. HpOBepKa ACTIUMOCTH OJJHOI'0 TEJIOI0 Yrcjia Ha JPpYyroe

BerBnenusi. CocrtaBHble yCIIOBHUSI (3alUCh JIOTUYECKUX BBIPAXCHUH Ha
M3y4aeMOM SI3bIKe IporpaMMupoBanus). HaxoxaeHue MUHIMYMa U MaKCUMyMa
U3 ABYX, TPEX M YETHIPEX uncen. Pemenre kBagpaTHOTO ypaBHEHUS, UMEIOIIIETO

BCIIECCTBECHHBIC KOPHU

2.11

2.12

I[I/IaJ'IOFOBa}I OTJIalKa IpoTrpaMMm: MMOomaroBO€ BBIITOJHCHHUE, ITIPOCMOTP 3HAUYCHUI

BCJIMYHH, OTJI&)IO‘IHBIﬁ BBIBO/I, BI)I60p TOYKH OCTaHOBa

[uxn ¢ ycmoBueM. AnroputM EBKIMaa 1uist HaX0XKIEHUST HAHOOJIBIIETO 001IIero
JENUTENS IBYX HATypalbHBIX yucell. Pa3OueHne 3amucu HaTypallbHOTO YUCHa B
MO3UIIMOHHOM CHCTEME C OCHOBaHWEM, MEHBIIMM WM paBHbIM 10, Ha

OTJeNbHbIE IU(PBI

2.13

[{ukn ¢ nepeMeHHOM. AJITOPUTMBI IPOBEPKH JIETUMOCTH OJHOTO LEJIOr0 YUCIIa

Ha Jpyroe, NpoOBCPKU HATYPAJIbHOI'O YHUCJIa HAa TIPOCTOTY

2.14

OO0OpaboTka CHUMBOJBHBIX HaHHBIX. CHMBOJBHBIE (CTPOKOBBIEC) IEpPEMEHHBIE.
[TocumBoipHAsT 00paboTka cTpok. [loacd€r YacTOTh TOSIBJICHHS CHMBOJA B

cTpoke. Berpoennble yHKIMH 11 00pabOTKU CTPOK

2.15

OmnpeneneHre BO3MOXHBIX PE3yJIbTaTOB pabOTHl alroputMa MpU 33JAaHHOM




MHOXXCECTBE BXOJHBIX AOAaHHBIX, OIPCACICHUC BO3MOXHBIX BXOIHBIX JaHHBIX,

IIPUBOAAIIMX K TaHHOMY pe3yJIbTaTy

9 KIIACC

Kon IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUSA

1 Hudposas rpaMOTHOCTD
I'moGanbuas cerp MutepHer. IP-ampeca y3moB. CereBoe XpaHEHHE JIaHHBIX.
11 MeTo/bI MHAUBUAYAIBHOTO M KOJUIEKTUBHOTO pa3MelIeH s HOBOM HHpOpMaLuH B

Wurepnere. bonbliue pgaHHble (MHTEpHET-JAHHbIE, B YaCTHOCTH JaHHBIE

COIIMAJIbHBIX CETEH)

[Tonsitne 00 wuHPOPMAIMOHHON 0€30MacHOCTH. YTPo3bl HHGPOPMAITMOHHOM
0e30MacHOCTH TIpH PAdOTE B MIOOATBLHOM CETH U METOJBI IPOTUBOACHCTBHS WM.
12 [TpaBuna Ge3omacHoi ayTeHTU(UKAIMU. 3alUTa JTUYHON MH(GOpMALUU B CETU
' HNurepuer. be3onacHele  cTpareruum  INOBeIeHHA B cetu  VIHTEpHer.
[IpenynpexneHue BOBJCUEHUS B JECTPYKTHUBHBIE U KpUMHUHAIbHBIE (OPMBI

CEeTeBOI aKTUBHOCTH (KHOEpOYUTMHT, (GPUIIHHT U IpyTHe GOPMBI)

Bugasl nestensHoctH B VHTepHere. MHTepHET-CepBUCH: KOMMYHUKALMOHHBIE
CEpBHCHI (ITOYTOBAs Clyk0a, BHI€O-KOH(PEPEHI-CBSI3b U JIPYTHE), CIPABOUYHbIE
CIy’)KObl (KapThl, paclucaHus M JpPyrue), MOUCKOBBIE CIYXOBbI, CIyXOBbI
13 OOHOBJIEHMSI TNPOTPaMMHOr0 obecriedyeHus: M Japyrue ciyxObl. CepBHCHI
' rocygapcTBeHHbIX — yciyr. OOmauynble xpaHwiumia jgaHHbIX.  Cpenctsa
COBMECTHOM  pa3pabOTKM  JOKYMEHTOB (oHyaiiH-oducsl). [Iporpammuoe
o0ecrieyeHHe Kak BeO-CEepBUC: OHJIAIIHOBBIE TEKCTOBbIE M Tpaduyeckue
peAaKTOpBl, Cpeabl pazpaboTKU MporpamMm

2 TeopeTtnueckre 0OCHOBbI HHPOPMATHKU

Monens. 3agaun, pemaeMble ¢ MOMOINBIO MojenupoBaHus. Knaccudukanum
mojeneil. MartepuanbHble  (HaTypHble) W HMH()OPMAIMOHHBIE  MOJEIH.
2.1 HemnpepsiBHBIE W AuCKpeTHble Mozenu. VmurannoHHele monenu. Hrposeie
mojgenu. OneHKa COOTBETCTBHSI MOJENU MOJEIUPYEMOMY OOBEKTY U LENIM

MOJETUPOBAHUS
2.2 Tabmmunbie mosenu. Tabnuiia Kak peIcTaBIeHUe OTHOIICHUS

23 ba3er nmannpix. OTOOp B TabNMIlE CTPOK, YAOBJIETBOPSIONIUX 33JaHHOMY
' YCJIOBHIO

24 I'pad. Bepmmna, pebpo, nyrb. OpHUEHTHPOBAHHBIE M HEOPHUEHTUPOBAHHBIC




2.5

2.6

rpadel. JlnmuHa (Bec) pebpa. Becomas martpuma rpada. [InwHa myTH MEXITY
BepimmHamu rpada. [Touck ontumansHOro mMyTH B rpade. HavanbHas BeprimHa
(MCTOYHUK) W KOHEYHas BepIIMHA (CTOK) B OPHUEHTUPOBAHHOM Tpade.

Brrurcnenue koudecTBa MyTei B HAITPABICHHOM allMKIMYECKOM rpade

Hepero. Kopenb, BeprmHa (y3en), JMCT, pedpo (myra) aepeBa. Beicora nepesa.
[TonnepeBo. Ilpumepnl wucnonb3oBanusi AepeBbeB. Ilepebop BapuaHTOB ¢
MIOMOIIBIO JIepeBa

[lonarue wmaTemaTHyeckoM MoOJenW. 3ajaud, peniaeMble C  [MOMOIIbIO
MaTeMaTUYeCKOT0o (KOMIIBIOTEPHOTO) MOJICTTUPOBAHHUSI. Otnuuune
MaTeMaTHYECKOM MOJENM OT HAaTypHOH MOZETH H OT  CJIOBECHOTO

(JIuTEepaTypHOT0) OMUCAHMS 00bEKTa

2.7

OTanel KOMIIBIOTCPHOI'0O MOJCIHUPOBAHUA: IIOCTAHOBKA 3aJladd, IIOCTPOCHHUC
MaTeMaTH4IeCKOM MOACIH, IporpamMmmHas peanunsanus, TCCTUPOBAHUC,
MNPOBCACHNUEC KOMIBIOTECPHOI'O SKCICPUMCHTA, AaHAJIM3 ¢€ro pe3yJbTaToB,

YTOYHEHHE MOJIETN

ANTOPUTMBI U IPOTPAMMHUPOBAHHE

3.1

Pa30uenue 3aJa4d Ha I1oA3aaadu. CocraBieHue AITOPUTMOB U IpOrpamm C
HUCIIOJIB30BaHHUEM BCTBJ’ICHI/II\/JI, IUKJIOB M BCIIOMOI'aTCJIbHBIX aJITOPUTMOB JIdA

yrpaBJICHUA UCIIOJIHUTEIEM HUJIN APYTUMHA UCTIOJHUTCIAMU

3.2

Tabnuunple BenuuuHbl (MaccuBbl). OmHOMepHBIe MaccuBbl. CocTaBlieHHE U
OTJIaJIKa TPOrpamMM, PEATM3YIONIMX THUIOBBIE  AJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YHUCIOBBIX MAacCHBOB, Ha OJTHOM M3 S3BIKOB MPOTPaAMMHPOBAHUS
(Python, C++, Ilackans, Java, C#, IllkonbHblii AnroputMuueckuii SI3bIK):
3aMoJIHEHHE YHCIOBOTO MAacCHBa CIy4YaWHBIMH YHCIAMH, B COOTBETCTBUU C
dbopMyIoi WK IMyTEM BBOJA YMCEN, HAXOXKJICHUE CYMMBI 3JICMEHTOB MacCHBa,
JUHEHHBIN TOMCK 3aJaHHOTO 3HAYEHUS B MACCHBE, MOJCUYET FJICMEHTOB MACCHBA,
VIOBJICTBOPSIONINX  33JIAaHHOMY  YCJIOBHIO, HAxXOXJICHHE MHHUMAIBHOTO

(MaKCI/IMaJ'IBHOFO) 9JICMCHTA MacCCHBa. COpTHpOBKa MacCHuBa

3.3

O6pa60TKa INOTOKAa JAHHBIX: BBIYUCICHUC KOJIHNYCCTBA, CYMMBI, CPCIAHETO
apI/I(i)MeTI/IIIeCKOFO, MHHHUMAJIBHOIO M MAaKCHMAJbHOI'O 3HA4YCHUSA OJJICMCHTOB

MOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aIaHHOMY YCJIIOBHUIO

3.4

Vnpasnenne. Curnan. O6patHas cBsi3b. [lomyueHne curHajgoB oT IHM(POBBIX
JaTYUKOB (KacaHUs, pacCTOSHUs, CBeTa, 3BykKa U Jpyroro). Ilpumepsr
UCTOJIb30BaHUSl TPUHIMIA OOpaTHOW CBA3M B CHUCTEMax YIpPaBICHUA

TEXHUYECKUMU YCTPOWCTBaMH, B TOM 4HclIe B pobororexHuke. [Ipumepst




4.1

POOOTU3MPOBAHHBIX CUCTEM (CHCTEMA YINpPaBIEHUS JBUKEHHEM B TPAHCIIOPTHOMN
CHUCTEME, CBapOYHAasl JIMHUS aBTO3aBOJla, ABTOMATHU3MPOBAHHOE YIIPABIICHHE
OTOIUICHMEM JIOMa, AaBTOHOMHAas CHCTE€Ma YIPaBJICHUS TPAHCIOPTHHIM

CPEICTBOM U JAPYTUE CUCTEMBI)
NudopmanroHHbIe TEXHOIOTHH

[lonarue 00 3MEKTPOHHBIX TabMUIax. THUIBI JaHHBIX B SYEHKaX DJIEKTPOHHOM
tabnuiel. PenaktupoBanue u popmatupoanue tadaui. BerpoeHHsie GyHKIMN
JUId TIOMCKAa MaKCHMyMa, MUHUMYMa, CyMMBI M CPEIHEr0o apu(pMeTH4ecKoro.
CoptupoBka JaHHBIX B BBIJEICHHOM auana3oHe. lloctpoenue auarpamm
(rucrorpamMma, KpyroBas IuarpaMMa, TOY€YHas Auarpamma). Beibop Tuma

JUuarpaMmbl

4.2

4.3

[TpeobpaszoBanue (opmyn mpu KomupoBaHuU. OTHOCUTENbHAS, aOCOJIOTHAS U

CMClIIaHHasg aapecauunsa

VYCcOBHBIE BBIUMCICHHS B JEKTPOHHBIX Ta0nunax. CyMMUpOBaHUE U MOACUET
3HAUEHUH, OTBEUAIONIUX 3aJaHHOMY ycioBHO. OOpaboTka Oonbmux HaOOPOB

JaHHbIX. YucneHHnoe MOACIIUPOBAHUEC B DJICKTPOHHBIX Ta6nnuax

4.4

Ponp MH(pOpMAIMOHHBIX TEXHOJOTUH B Pa3BUTUU SKOHOMHUKH MHUPA, CTPaHBI,
pernoHa. OTkpbIThie oOpa3oBaTenbHble pecypchl. IIpodeccun, cBsizaHHbBIE C
uHpopMaTuKoil W  MH(MOPMAIMOHHBIMM  TEXHOJOTHSMM:  BeO-au3aiiHep,
IPOrpaMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  IPUJIOKEHUHM, TECTUPOBLIUK,
apXUTEKTOp IMPOrPaMMHOI0 OOECIEeUYeHHs, CHEIHMAIUCT IO aHalu3y JaHHbIX,

CHUCTEMHBIN aJIMUHUCTPATOP




IPOBEPSIEMBIE HA OI'D 11O TH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero oopa3zoBanus Ha ocHoBe PI'OC

1

3HaTh (ITOHUMATB )

11

1.2

Branenne OCHOBHBIMH TOHATUSAMH: HH(MOpManus, Iepenaya,
XpaHeHne u 00paboTka WH(pOpPMAINHU, AITOPUTM, MOAEIH, H(POBOI
OPONYKT ¥ WX HCIHOJNB30BaHME JUIS pEHICHUs Y4eOHBIX U

MMPAKTUYCCKUX 3aaa4

BJ'IaIICHI/Ie IOHATUAMMU: BBICKA3bIBAHUC, JIOTHYECKAd oOncpanusd,

JIOTHYCCKOC BBIPAKCHUC

YmeTh

2.1

YMeHne omnepupoBaTh EIMHHULAMH HW3MEpEeHUs: HH(GOPMAIIOHHOTO

00BéMa u CKOpPOCTH Iepeaadn JaHHbIX

2.2

YMeHue 3anuchiBaTh M CpaBHUBaTh Ienble unciaa or 0 mo 1024 B
Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIIEHUS C OCHOBAHUAMH 2, §,

16, BBITIOJIHATH apI/Iq)MeTI/I‘leCKI/Ie ornepanru Hal HUMHA

2.3

YMmenue KOOAUPOBATL M ACKOAHWPOBATH COO6I_I_ICHI/I$I 10 3aJaHHBbIM
IMpaBHJIaM; IIOHMMaHHC OCHOBHBIX IIPHUHIMIIOB KOAWPOBaHUA

UHGOPMAaLIUU Pa3IMYHON IPUPOABI: TEKCTOBOH, rpaduuecKoil, ay o

2.4

2.5

VYMeHHe 3alMChIBaTh JOTHYECKHE BBIPpAXKCHUS C HUCIHOJIB30BAHUCM
JU3BIOHKINHY, KOHBIOHKOHWU W OTPUIAHHA, OIMPEACIATH MCTUHHOCTH
JJOTHYCCKHUX BBIpa)KCHHﬁ, €CJIM HM3BCCTHBI 3HAYUCHUA MHMCTHHHOCTH
BXOAIIUX B HETO NECPEMECHHBIX, CTPOUTH Ta6J'II/IHI)I UCTUHHOCTHU JIsA
JJOTHYCCKHUX BLIpa)KeHPIfI; 3alMUCBIBATh JIOTUYCCKUC BbIPAKCHUSA Ha

M3y4aeMOM SI3bIKE IPOTPAMMHUPOBAHUS

YMeHHE COCTaBIsATh, BBIIOJHATH BPYYHYIO W Ha KOMIIBIOTEPE
HECJIOKHBIE  QITOPUTMBI [ YOPABJICHHUS  UCIOJHUTEISIMU
(Uepenamka, YepT&KHWUK U Jpyrue); co3JaBaTh M OTJIAXKUBATH
IporpaMMbI Ha OJTHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IlllxonpHBI AJTOPUTMHYECKUN  SI3BIK),

PCAIM3YIOIHUEC HECIIOKHBIC aJITOPUTMBIL 06p&60TKI/I YHUCJIOBBIX JaHHBIX




2.6

2.7

2.8

2.9

2.10

C HCIIOJIB30BAHUEM HUKIIOB U BGTBHCHHﬁ; YMCHHC pa36I/IBaTB 3aga4uu
Ha nmoJ3agavun, UCI0JIb30BaTh KOHCTAHTHI, ICPEMCHHLIC U BBIPAKCHUA
Pa3INIHbIX THUIIOB (‘II/ICJ'IOBBIX, JJOTHYECKHX, CI/IMBOJ'IBHBIX);
AHAJIM3UPOBATH Hp@ﬂﬂO)KGHHBIﬁ AJIropuT™M, OIpPCACIIATh, KAaKHC
pE3yiabTaTbl BO3MOXHBI IIPU 3aJJAHHOM MHOXCECTBE HCXOAHBIX

3HaYEeHUN

YMeHue 3amucaTb Ha M3y4aeéMOM  S3BIKE IPOrPaMMHUPOBAHMS
QITOPUTMBI [TPOBEPKHU JAEIMMOCTU OJIHOI'O LEJIOr0 4Yucia Ha JIpYyroe,
NPOBEPKH HATYpPAJIbHOTO YHCJIa Ha MPOCTOTY, BBIACICHHUS LU H3
HaTypajJbHOIO YMCJIA, NOUCK MAaKCUMYMOB, MHUHHUMYMOB, CYMMbI

YHCJIOBOM IIOCIEI0BATCIILHOCTH

Bianenue ymMeHHEM OpHUEHTHPOBATHCA B HMEPAPXUUYECKOM CTPYKType
daiinoBoit cucteMsl, paboTarh ¢ (ailloBoil CUCTEMOM IEPCOHAIBHOTO
KOMITBIOTEpA C WCIOJb30BaHHWEM Trpaduueckoro wuHTepdeiica, a
MMEHHO: CO37aBaTb, KOIHUPOBaTh, NE€pPEMEIaTh, NEPEHUMEHOBBIBATD,

yIAIATh ¥ apXUBUPOBATH (PAliiIbl M KaTAIOTH

BJIaIIeHI/Ie YMCHUSAMU U HABBIKAMH UCIIOJIB30BaHUSA I/IH(bOPMaIII/IOHHI)IX
U KOMMYHHUKAIIMUOHHBIX TEXHOJIOTHI AJig TIOUCKA, XPAHCHUA,

00paboTKH U Mepefaun U aHaJIu3a Pa3IMuHbIX BUAOB HH(OpMaLIUU

YMmeHnue BbIOUpaTh Cocod MPEICTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadeil (TaOmuibl, cXeMmbl, TpaduKu, ITUarpaMmbl)
WCIIOJIb30BAHUEM  COOTBETCTBYIOLIMX  MPOrPAMMHBIX  CPEICTB

00paboTKH JaHHBIX

YMenue ¢dopmanuzoBaTb U CTPYKTYpUpOBaTh  HMH(OpMaIMIo,
UCTIONB3YS. DJIEKTPOHHBIE TaONMUIBI A 0OpaOOTKH, aHanmu3a u
BU3yaJIM3alliy YHCIIOBBIX JIaHHBIX, B TOM YHCJI€ C BBIJICICHUEM
quana3oHa TaONUIbI W YIOPSJAOYMBaHUEM (COPTUPOBKOM) €ro
AJIEMEHTOB; YMEHHUE MPUMEHATHh B AJIEKTPOHHBIX TaOIHIaX (GOPMYIIBI
U  pacy€ToB C  HUCHOJB30BAaHMEM  BCTPOSHHBIX  (DYHKIUH,
a0COJTIOTHOM, OTHOCUTEIHHOM, CMEIIIAHHOM aJpecaliiy; UCIOIb30BaTh
AIIEKTPOHHBIC TAONUIIBI AJISl YUCIEHHOTO MOJEIHPOBAHUS B MPOCTHIX

3a/1auax M3 pa3HbIX MPEIMETHBIX obsacTein




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D
11O TH®OPMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

Hudposast rpaMoOTHOCTH

HHHPar####1.1

@aiinel 1 manku (katasmorw). [IpuHIMIBI TOCTpoeHUs (anIoBBIX
cuctem. [lonmnoe ums aiina (manku). [Iyts x daiiny (manke). Pabora ¢
¢daiimaMu W KaTalloraMHd CPEJACTBAMH  ONEPALMOHHOW CHCTEMBI:
CO3/1aHHE, KOIIMPOBAHUE, [IEPEMELLIEHUE, IEPEUMEHOBAHUE U YAAJICHUE
¢daiinoB u manok (karaioroB). Tumbl (aitnoB. CBoiicTBa (aitios.
@aiinoBerii MeHemxep. [lowck (aiioB cpeAcTBaMU OINEPaLMOHHON

CHUCTCMbI

1.2

2.1

2.2

O6benunenne kommneioTepoB B ceTh. CeTh WHTepHeT. Beb-cTpanua,
BeO-caiit. CTpykTypa anapecoB BebO-pecypcoB. bpaysep. Iloumckoswie
cuctemnl. Ilomck HH(bOpMaIII/II/I 10 KJIKYEBBIM CJIOBaM H IIO
n3obpaxenuto. JloctoBepHocTs uHGOpPMAMU, TMOJIYYCHHOH U3

Hurepuera. IP-anpeca y310B. CeTeBoe XpaHEeHHUE JaHHBIX
Teopernueckrne 0CHOBbI UH(POPMATUKHI

JIMCKPETHOCTh JTaHHBIX. BO3MOXHOCTh ONHCAHUS HEMPEPHIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasut. MomHocTs andasura. J[BomuHbIN andaBuT.
KonnyectBO  BCEBO3MOXKHBIX ~ CIOB  (KOJOBBIX  KOMOHMHAIHMA)
(buxcupoBaHHOW JUHBI B ABOMYHOM aidasute. [IpeoOpasoBanue
moboro andaBuTa K JBOMYHOMY. KoOJIMYECTBO pAa3IMYHBIX CIIOB
(UKCUpPOBaHHOM JJIMHBI B al(aBUTe ONpeIeIEHHON MOITHOCTH.
KoaupoBanue cCMMBOJIOB OJTHOTO aji(aBUTa C MOMOIIBIO KOJIOBBIX CJIOB
B JIpyroMm aindasute, KoAoBas Tabnuua, nekoauponanue. Konuposanue
TekcToB. PaBHOMepHBIH koa. HepaBHOMepHbIit kog. Koauposka ASCII,
Bocemubutabie komupoBku. [lomstue o xomupoBkax UNICODE.,
JlekoaupoBaHue COOOIIEHUI € HCIIOJNB30BAaHHMEM PAaBHOMEPHOTO U

HepaBHOMepHOro koja. MHdopmannonHblil 00bEM TEKCTa

Nudopmannonnsiii 00bEM HaHHBIX. BUT — MuHUManbHas eguHHIA
KoJM4yecTBa MH(GOpMAIMKU — JTBOMYHBIN pa3psn. EnuHuIbI n3MepeHus
nHpopMannoHHOTO 00bEéMa MaHHBIX. but, OaifT, KMI00alT, MeradauT,

rurabaiit. CKOpocTh nepeaadn NaHHbIX. EAMHUIIEI CKOPOCTH Tepeaadn




MaHHBIX

2.3

KomupoBanue upera. llBetoBsie momenu. Monens RGB. I'myOuna
konuposanus. Ilanutpa.

PactpoBoe u BekTOpHOE TmpeAcTaBieHUE H300pakeHui. I[lukcens.
Onenka wuH(MOPMAIMOHHOTO O00BEMA TpapUUECKUX JaHHBIX IS

pacTpoBOro U300paskeHus

2.4

2.5

2.6

KO,I[I/IpOBaHI/Ie 3BYKa. Pa?)pﬂI[HOCTB n dJacrora 3anucu. KomandgecTBo
KaHaJIOB 3aI1iCH.
OHCHKa KOJIMYCCTBCHHBIX IapaMETPOB, CBA3AHHBIX C IMPCACTABICHUEM

Y XpaHEHUEM 3BYKOBBIX (paiiiioB

Hemno3uimoHHbIE W TO3WIMOHHBIE CHUCTEMBl CUYHUCICHUSA. AJ(aBHT.
OcHoBanue. Paspépuyras ¢opma 3amucu uwucna. IlepeBon B
JECATUYHYI0 CHUCTEMY YHCEJ, 3allUCaHHbIX B JPYIMX CHUCTEMax
CUMCIICHHUS.

PumMmckasg cucrema cuucieHus

JlBonyHas cucrema cuucieHus. [lepeBos LenbIX yucen B Mpenenax oT
0 1o 1024 B nBOMUHYIO cHCTEMY cuucieHus. BocbmepuuHas cucrema
cuncnenus. [lepeBon uncen u3 BOCbMEPUYHON CUCTEMBI B JBOMUHYIO U
NEeCSITUUHYI0 cucteMbl M oOparHo. lllecTHaauarepuuHas cucrema
cuncnenus. llepeBox dncen W3 IIECTHAAUATEPUYHOM CUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JIECATUYHYIO CHCTEMbI U O0OpaTHO.

ApI/I(I)MeTI/ILIeCKI/Ie oIrepannu B JIBOMYHOM CUCTEME CUHCICHUS

2.7

Jlornyeckue BBICKa3bIBaHUA. Jlormueckue 3HA4YEHHs BBICKA3bIBAaHUM.
DneMeHTapHbIe U COCTaBHbIE BbICKa3blBaHUA. Jlornyeckue omepanuu:
«» (KOHBIOHKIIMS, JOTMYECKOE YMHOXXEHHE), «WIN» (IU3BIOHKIIHS,
JIOTHYECKOE CIIOKEHHE), «He» (j1oruueckoe orpuuanue). [Ipuopurer
jJormyeckux onepauuid. OnpeneneHne HUCTUHHOCTH — COCTaBHOIO
BBICKA3bIBAHUSA, €CIIM W3BECTHBI 3HAYEHUS HWCTHHHOCTH BXOJSIIHUX B
HEro OJJIEMEHTApHBIX BbICKAa3bIBaHUU. JlorMdeckue BbIpaKCHUS.
[IpaBuna 3anmucu Jjorumdeckux BelpakeHuid. I[locTpoenue Tabmuil

HCTHUHHOCTHU JIOTMYCCKUX BLIpa)I(CHHf/'I

2.8

Jlornueckne »IEMEHTBEL. 3HAKOMCTBO C JIOTHYCCKMMH OCHOBaMH

KOMITbIOTEpa

2.9

HemnpepsiBHBIE ¥ IHUCKpETHBIE MOAENU. VIMHTAalMOHHBIE MOJEIH.

Urpossie monenu. OlieHKa aJeKBaTHOCTH MOJEIH MOJACIUPYEMOMY




00BEKTY U IEJISIM MOJICITUPOBAHUS

2.10

Tabmuunbie Monenu. Tabnuia Kak MpeAcTaBICHUE OTHOIICHUS. ba3bl
nanHbplx. OTOOp B TaOiMIEe CTPOK, YIOBICTBOPSIONINX 3aJlaHHOMY

YCJIIOBHUIO

211

2.12

I'pad. Bepuinna, peopo, MyTh. OpueHTUpOBaHHbIE u
HeopueHTUpoBaHHbIe Tpadul. [[nmuHa (Bec) pebpa. BecoBas marpuia
rpada. JnuHa nytu Mexay BepumHamu rpada. [louck ontuManbHOrO
nytu B rpade. HaganbHas BepmmHa (MCTOYHUK) M KOHEYHAS] BEPIIIMHA
(cTok) B opueHTHpOBaHHOM rpade. Brluncienue konuyecTBa myTeil B
HaIpaBJIEHHOM aIlUKINYECKOM Tpade

Hepeso. Kopens, BepmmHa (y3ei), muct, pedpo (ayra) nepea. Beicota
nepesa. Ilognepeso. Ilpumepsl ucmnonb3oBaHus JepeBbeB. [lepedop

BapHWaHTOB C IOMOLIBIO ACPCBA

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

3.2

CpoiictBa anroputMa. CrnocoObl 3amucu ajaroputMa (CIOBECHBIH, B
BHJI€ OJIOK-CXEMBI, IPOrpaMma).

CocraBieHne aNropuTMOB U IIPOrPaMM € UCIIOJIB30BAHUEM BETBIICHUH,
LUMKJIOB M  BCIOMOTAaTEJIbHBIX  QJITOPUTMOB  JJIi  YHpPaBJIEHUS
ucnonaureneM (Pobor, Uepenamka, YepTéxHUK U  JIpyrue).

BelInonHeHne anropuTMoB BpYYHYIO M Ha KOMIIBIOTEpE

S3pik  mporpammupoBanust  (Python, C++, TIlackams, Java, C#,
HIxonbHBIH ANTOPUTMUYECKUN SI3BIK).

Cucrema  mporpaMMHUpPOBaHHUSA:  pEdaKTOp  TEKCTa  Iporpamw,
TPAHCIATOP, OTIATUHK.

[lepemenHas: Tun, wums, 3HadyeHHWe. Llenble, BEHNIECTBEHHBIE U
CUMBOJIbHBIC [IEPEMEHHBIE.

Oneparop npucBauBaHus. ApupMeTHYEeCKHE BBIPAKEHHUS U TOPSIOK
ux BbluMciaeHus. Onepauuy C LENbIMH YHUCIAMU: ILEJIOUYUCICHHOE
JeJIEHHe, OCTaTOK oOT aeneHus. Bersnenus. CocTaBHbIE yCIIOBUSA
(3amMch  JIOTMUECKMX  BBIPAXEHMH  Ha  HM3y4aeMOM  s3BIKE
nporpaMMmupoBanus). Haxoxnenne MuUHIMyMa

U MakCHUMyMa U3 IBYX, TPEX U YETBIPEX uMcell. Pelienre kBaapaTHoOro
YPaBHEHHUs, HUMEIOLIETO BEIECTBEHHbIE KOpHH. Llukin ¢ ycrnoBuem.
Anroput™ EBkinaa st HaxXoAeHUST HAaUOOJIBIIET0 OOIIETo NEIUTENs

JBYX HaTypalbHbIX uncen. Paz0bueHue 3amucu HaTypajJbHOTO Yucia B




3.3

MO3UIMOHHON CHUCTEME C OCHOBAHHMEM, MEHBIIMM WM paBHbIM 10, Ha
oraensHble mUppsl. LUK ¢ mepeMeHHOW. ANTOPUTMBI TPOBEPKU
JETMMOCTH OJIHOTO IIEJIOT0 YHCIIa Ha JPYTroe, MPOBEPKH HATYPaTbHOTO

4uclia Ha POCTOTY

OO0paboTka CUMBOJBHBIX JaHHBIX. CHMBOIBHBIE (CTPOKOBEIC)
nepemeHHble. [locumBosibHas o0paboTka crpok. Iloncuér uacToThl
MOSIBIICHUSI CUMBOJIA B CTpOKe. Berpoennbie pyHKIuuM 15t 06paboTKu

CTpPOK

3.4

Omnpenenenue BO3MOXHBIX pPE3yJIbTaTOB pabOThl alropuTMa Mpu
JAHHOM MHOYECTBE BXOJHBIX JAHHBIX, OMPEJCICHHUE BO3MOMXHBIX

BXOJAHBIX JAaHHBIX, IPUBOJANINX K JAHHOMY PC3YJIbTATY

3.5

Tabnuunble  BenuuuHbl  (MaccuBbl).  OJIHOMEpPHBIE  MAacCCHBBIL.
CocraBneHue U OTIaAKa WPOrpaMM, pPEATU3YIOUIUX TUIIOBHIE
QITOPUTMBI 0OOPaOOTKH OJHOMEPHBIX YHMCIOBBIX MAaCCHBOB, HA OJHOM
u3 s3eIkOB nporpammupoBanus (Python, C++, Ilackans, Java, CH#,
IkonpHBIH  ANTOpUTMUYECKHM  SI3bIK): 3alOJHEHHE YHUCIOBOTO
MaccuBa CIIYYallHBIMU YHCJIAMH, B COOTBETCTBHH C (HOPMYIION WIIN
nyTéM BBOJA YHMCEN, HAXOXXJIEHUE CYMMBI 3JEMEHTOB MacCHUBa,
JIMHEWHBIN MONCK 3aJaHHOTO 3HAYSHUS B MACCHBE, ITOJICUET DIIEMEHTOB
MacCuBa, YJOBJETBOPSIOUIMX 3a/laHHOMY YCIIOBHUIO, HAaXOXKIEHUE
MUHUMAaJIbHOIO (MaKCHUMaJIbHOTO) 3jeMeHTa MaccuBa. CopTHpoBKa
MaccuBa. OOpaboTka TMMOTOKA JaHHBIX: BBIYHUCICHHE KOJIUYECTBA,
CYMMBI, CpeaHEero apuMeTUYECKOTO, MHUHHUMAJIbHOTO "
MaKCUMaJbHOTO  3HAUYEHHUsS]  DJIEMEHTOB  MOCIEAOBATEIbHOCTH,

YIOBJIETBOPSIOLINX 3a/laHHOMY YCIIOBHIO

3.6

Vnpasnenue. Curnan. OOpatHas cBs3b. [lonyueHue CHrHaJOB OT
1M (POBBIX AATYUKOB (HAPUMEp, KacaHusl, pacCTOSHUS, CBETA, 3BYKA).
[Ipumepsl HCMONB30BaHMUA HPUHIMIA OOPAaTHOW CBSI3M B CHUCTEMax
yIpaBiIeHUs] TEXHUYECKUMHU YCTPOWCTBaMHU C MOMOUIbIO JaTYUKOB, B

TOM 4HUCJIC B p06OTOTeXHI/IKC

WudopmanoHHbIe TEXHOIOTUI

4.1

TexcToBble JOKYMEHTHI M WX CTPYKTYpHBIE SJEMEHTHI (CTpaHUIIa,
a03art1, CTpoKa, CJI0BO, CHMBOJI).
TeKCTOBBIM NPOLECCOP — MUHCTPYMEHT CO3J1aHHUsl, PEIAKTUPOBAHUS U

dbopmatupoBanus TekctoB. [IpaBuna Habopa Tekcta. PegaktupoBanue




4.2

tekcta. CoiictBa cumBoJioB. Ipudt. Tunsl mpudrtos (pybiensie, ¢
3acedyKaMu, MOHOIIUPUHHEIE). [TonyXKupHOE M KypCUBHOE HauepTaHHeE.
CpoiicTBa a03aneB: TpaHHIBI, a03alHBId  OTCTYI, WHTEPBAI,
BbIpaBHUBaHMe. [lapameTprl crpanuisl. CtuieBoe ¢GopmMaTupoBaHHE.
CrpykTyprpoBanue HHOOPMAIMHM C IOMOIIBIO CITHCKOB M TaOJIHII.
MHuoroypoBHeBble cnucku. JloOaBieHue TaOmuIl B  TEKCTOBBIC
JIOKYMEHTHI. BcraBka u300paKeHHd B TEKCTOBBIE JOKYMCHTHI.
OOtekaHne W300paXEHW TEKCTOM. BKIIIOUEHHE B TEKCTOBBIN
JNOKYMEHT Jrarpamm, (GopMyi, HyMEpalHud CTPaHUI], KOJOHTHTYJIOB,
CCBUIOK ¥ IPYTUX 3JIE€MEHTOB

Pactposrie pucynku. Mcnons3oBanue rpaduuecKux MPUMUATHBOB.
Omnepanuu peJaKkTHPOBaHUs TPaPUUECKUX OOBEKTOB, B TOM YHCIIC
uudpoBeIX Qororpaduii: U3MEHEHHWE pa3Mepa, 00pe3ka, IMOBOPOT,
OTpakeHHe, paboTa ¢ 00iacTsIMH (BbIICICHUE, KOMPOBAHUE, 3AJIMBKA
[IBETOM), KOPPEKIUS IIBETa, SIPKOCTH W KOHTPACTHOCTH. BekTopHas
rpaduka. Co3aaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEIICTBAMHU
TEKCTOBOI'O TMPOIECCOpa WM JAPYTUX TporpamMm (MPUITOKECHHI).

Jlo6aBneHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

4.3

4.4

[ToarotoBka MynbTUMeTUNHBIX Tpe3eHTanuid. Cnaiin. JlobaBieHue Ha
ciaiin Texkcra M u3oOpaxeHui. Pabora ¢ HECKONBKUMU CllaiijaMu.
JloGaBnenne Ha claid ayIUOBU3YAIbHBIX JAaHHBIX. AHHMMAIIUA.

I'unepcceslnkn

Tunel gJaHHBIX B siUeHKax 3JIEKTPOHHOW Tabnuibl. PenaktupoBanue u
dbopmatupoBanue Tabmuil. BcerpoeHHble GYyHKIMHM A7 TIOHMCKA
MaKCUMyMa, MHUHHUMYMa, CYMMBI W CPEIHEro apu(MeTHYECKOTO.
CopTupoBKa JaHHBIX B BBIJCIEHHOM pauamna3oHe. Iloctpoenue
auarpaMMm  (THCTOrpamma, — KpyroBas — jAvarpamMma,  Tou€yHas
nuarpamma). Beibop tuna nuarpammel. [IpeobpazoBanue Gpopmyn npu

KOIIMPOBAHUMU. OTHOCI/ITCJ'IBHaH, a0COJIFOTHAS U CMEIIIaHHAas azapecanusa

4.5

YCOBHBIE BBIYUCICHUS B AJIEKTPOHHBIX Tabnumax. CymMMupoBaHue U
MOACYET 3HAYEHWU, OTBEUAIOIIMX 3aJaHHOMY YycioBuio. O6paboTka
O0onpIMX  HAOOPOB  JaHHBIX. UHMCIEHHOE  MOJECIUPOBAHHE B

OJICKTPOHHBIX Ta6nnuax
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