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O6miee uncio yacoB Ha 6a30BoM ypoBHE B 8 kitacce — 34 vaca (1 gac B Henemio).
COJEP)XAHUE OBYUYEHUA

8 KJIACC

Teopernueckne 0CHOBBI HHPOPMATUKHU
Cucmemwl cuucienus

Hemno3uuuoHHbIlE W MO3WLMOHHBIE CHCTEMbI cuHciieHusA. AndaBur. OcHOBaHUE.
Pasépuyras ¢opma 3amucu uyucna. IlepeBon B JAECATUYHYIO CHCTEMY YHCET,
3aMMCAaHHBIX B APYTUX CUCTEMAX CUUCIICHUS.

Pumckas cucrema cunciieHus.

JIBonuHas cuctema cuucienusd. [lepeBon uenbix uncen B npenenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY cuucieHUs. BocbMmeprnuHas cucrema cuucienus. [lepesoa uncen
U3 BOCBMEPUYHOM CHUCTEMBl B JBOMYHYIO M JECATUYHYIO CHUCTEMBI U OOpPaTHO.
[ITecTHanuarepuuHas cucrteMa cuucieHus. llepeBox uucen w3 mecTHaAUATEPUYHON
CUCTEMBI B IBOUYHYIO, BOCbMEPHUHYIO U JECATUUHYIO CUCTEMBI U 00pPATHO.

ApudmMernueckue onepanuu B ABOUYHON CUCTEME CUHCIICHHUS.

Dnemenmul Mamemamuyeckou 102UKuy

Jlornueckue  BbICKa3biBaHus.  Jlormueckne  3HAYEHUS  BBICKA3bIBAHUIA.
DOneMeHTapHble M COCTaBHBIE BbICKa3blBaHWsA. Jlormyeckue omnepauuu:  «m»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXEHHUE), «UIn»  (IAU3IBIOHKLMS, JIOTHYECKOE
CIIOXKEHUE), «He» (Jlorudyeckoe oTpuiianue). [IpuoputeT IOruYecKux oreparui.
OnpeneneHne MCTUHHOCTH COCTABHOI'O BbICKA3bIBaHUSA, €CJIM M3BECTHBI 3HAYEHUS
UCTUHHOCTH BXOJSIIMX B HEr0 DJJEMEHTApHBIX BbICKa3blBaHUU. Jlornmueckue
BboIpakeHus. [lpaBuna 3amucu  Jormyeckux BbIpakeHuid. [locTpoenue TalImI
MCTUHHOCTH JIOTUYECKUX BBIPAXKEHUM.

Jlornyeckue 31eMeHTbl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAMHU

KOMIIBIOTEPA. AJITOPUTMBI M IPOrPAMMHMPOBAHUE

Hcnonanumenu u aneopummul. Anzopummudeckue KOHCMpYKyuu

[Tonsitue anroputma. McronHuTeny anropuTMoB. AJITOPUTM Kak IUIaH yIpaBICHHS
VCTIOJTHUTETIEM.

CaoiictBa anroputma. CrnocoObl 3anmucu ajaropuTma (CIOBECHbIM, B BHJIE OJIOK-
CXEMBbI, IPOrpamMma).

AJTOpUTMHYECKHE KOHCTPYKIMHU. KoHCTpykiua «cienoBaHue». JIMHEHWHbIN
anroput™. OrpaHUYEHHOCTh JIMHEHHBIX AJITOPUTMOB: HEBO3MOXKHOCTh MPEIYCMOTPETH
3aBUCUMOCTb MIOCJIEN0BATEIBHOCTH BBINIOJHSAEMBIX IEUCTBUM OT UCXOJHBIX TAHHBIX.

KoHcTpykius «BeTBIIEHHE»: TMOJHAs M HemnojiHas (opMbl. BeinmonHeHue u
HEBBITIOJIHEHHE YCJIOBUSI (MICTUHHOCTD U JIOKHOCTH BbICKa3biBaHus ). [IpocThie u
COCTaBHBIE YCIIOBUSI.

KoHcTpykiuss «mOBTOpEHMS»: LMUKIBI C 3aJaHHBIM YHUCIOM TOBTOPEHUIA,
C YCIIOBHEM BBIIIOJIHEHUS, C IEPEMEHHON LIMKJIA.

Pa3pabotka s (QopmMandbHOTO UCHOJHUTENS — aIrOpUTMa, MPUBOISIIETO
K TpeOyeMoMy pe3ysibTaTy TMpU KOHKPETHBIX MCXOAHBIX JaHHBIX. Pa3zpaborka
HECJIOKHBIX aJTOPUTMOB C HMCHOJIb30BAHUEM LMKJIOB WM BETBICHUMN ISl yHPAaBICHUS
dbopMaIbHBIMU HMCIOJHUTENISIMU, TakuMu Kak Po6ot, UYepemnamka, YepTEXHUK.



BrlimmonnHeHNE aNropuTMOB BPYYHYIO M Ha KOMITbIOTepe. CHHTAKCHYECKHUE U JIOTUYECKHE
omnOku. OTKa3kl.

A3biK npoepammuposanus

S3p1k nporpammupoBanus (Python, C++, [lackans, Java, C#, I1IkonpHBIM
AnroputmMudeckuid SA3bIK).

CucteMa nporpaMMHUpPOBaHHSA: PEJAKTOP TEKCTa MPOrpamMM, TPAHCIATOP, OTIATIHK.

IlepemenHas: Tun, WMsl, 3HadeHWe. llenble, BEIIECTBEHHBIE W CHMBOJIBHBIE
IIEPEMEHHBIE.

Omneparop mnpucBauBaHus. ApudMeTHYECKHE BBIPAXKEHUS M MOPSAOK HX
BbIYMCIICHHs. Onepauu ¢ LHeJbIMA YHCIaMU: LEJIOYUCICHHOE JIeJIEHUE, OCTaTOK OT
JEICHUS.

BerBnenus. CocTaBHbIE YCIOBUS (3aIIUCh JIOTUYECKUX BBIPAXKEHHM HA M3y4aeMOM
A3BIKE MporpaMMupoBaHusl). HaxoxaeHne MUHUMyMa U MakCUMyMa M3 JIBYX, TPEX U
4eThIpEX yncen. Pelenne KBagpaTHOro ypaBHEHUS, UMEIOILErO BEIIECTBEHHBIE KOPHH.

Juanorosast OTJIafKa MPOTrpaMM: IOLIArOBOE BBINOJHEHHE, MPOCMOTP 3HAYEHUN
BEJIMYMH, OTJIa/I04HbII BBIBO, BHIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnoBuem. Anroput™M EBkiuaa sl HAX0XKJI€HHUS HauOOJbLIEro OOLIEro
JIEJIUTENS IBYX HaTypalbHbIX yucell. Pa30ueHue 3anucu HaTypaibHOIO YHcia
B ITO3UIIMOHHOM CUCTEME C OCHOBAHMEM, MEHBIIINM WJIA paBHBIM 10, HAa OTAEIbHBIE
nupsI.

[{uki1 ¢ mepeMeHHOM. AJITOPUTMBI IPOBEPKU JEIMMOCTH OJHOIO LIEJIOT0 YHUCIIa Ha
Jpyroe, MpOBEPKU HATYPaIbHOIO YKCiia Ha MPOCTOTY.

O0paboTka CHUMBOJIbHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIE) TEPEMEHHBIC.
[TocumBonbHas 00paboTka cTpok. [1oACUET YacTOThl MOSABICHUS CUMBOJA B CTPOKE.
Bcerpoennbie pyHKIMM A1 00pabOTKH CTPOK.

Ananuz aneopummos

Omnpenenenre BO3MOXHBIX pPE3yJIbTATOB pabOThl alrOpUTMa TMIPH  JAHHOM
MHOKECTBE BXOAHBIX TAHHBIX, OMPEAECIECHNE BO3MOKHBIX BXOJHBIX TAHHBIX,
MPUBOASAIIMX K TAHHOMY PE3YJIbTaTy.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
IMPOTPAMMBI 11O TH®OPMATHUKE HA YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

N3yuenune nadopmaTuk Ha YPOBHE OCHOBHOTO 00IIIET0 0Opa30BaHUs HAMPABIECHO
Ha JIOCTMDKCHHE OOYYarONUMHUCS JIMYHOCTHBIX, METAPEIMETHBIX M MPEAMETHBIX
PE3YJIbTaTOB OCBOEHUS COJICPIKAHUS YIEOHOTO TIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC PE3yJjabTaTbl UMCIOT HAIIPABJICHHOCTL HAa PCIICHUC 3aaad BOCIIMTAHUS,
Pa3BUTHS U COLMAIN3ALNH 00YYAIOIIUXCS CPEJICTBAMH Y4EOHOTO TpeIMeTa.

B pesynbrare wusyuenus HHPOPMATHKHM HA YPOBHE OCHOBHOIO OOIIETro
oOpa3zoBanusi y oOydaromierocst OyayT CGOPMHPOBAHBI CIEAYIOUINE JUYHOCTHBIC
pe3yJbTaThl B YaCTH:



1) naTpUOTHYECKOr0 BOCHUTAHMA:

LIEHHOCTHOE OTHOILIEHHE K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U
HAay4YHOMY HACIEIUIO0, TMOHMMAaHWE 3HA4YeHHs HMHPOPMATUKH KaK HAyKd B JKU3HU
COBPEMEHHOr0 OOIIECTBa, BIJIAJICHUE JOCTOBEPHOM HHpOpMaAUEl O MepeoBbIX
MHUPOBBIX M  OTEYECTBEHHBIX JOCTWKEHHSIX B o0nactTd HUHDOPMATUKH |
MH(POPMALIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O IIUPPOBOIi
TpaHc(hopMaIi COBPEMEHHOTO O0IECTBa;

2) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

OpHUEHTaIMs Ha MOpPAJIbHBIE IIEHHOCTH U HOPMBI B CUTyallUSX HPABCTBEHHOTO
BBIOOpA, TOTOBHOCTh OLICHUBATHh CBOE IMOBEJICHHE U TMOCTYIKH, & TAKXKE MOBEICHHUE U
MOCTYNKU JAPYTUX JIOJAEH C TO3WLMKM HPABCTBEHHBIX M IMPABOBBIX HOPM C YUYETOM
OCO3HAHHUS MOCIEACTBUNA MOCTYNKOB, aKTUBHOE HETPUSTUE ACOLUAIIBHBIX IMOCTYIIKOB, B
ToM umcie B HTepHeTe;

3) rpaKIaHCKOr0 BOCTIMTAHMS

IPECTAaBICHUE O COLMANBHBIX HOPMAaX M MPAaBHUIAX MEKIMYHOCTHBIX OTHOIIICHHUI
B KOJUICKTHBE, B TOM YHCJIC B COIMAIBHBIX COOOIIECTBAX, COOJIIOJCHUE TMPaBHII
0e30MacHOCTH, B TOM YHCJIC HAaBBIKOB OE30MACHOTO TMOBEICHHS B WHTEPHET-CPEIE,
TOTOBHOCTB K Pa3HOOOPa3HON COBMECTHOM JIEATEILHOCTH MPH BBHIIOJIHCHUN YICOHBIX,
MO3HABATEIbHBIX  3a/ad, CO3MAaHHM  y4COHBIX  IPOEKTOB, CTpPEMIICHHUE
K B3aMMOITIOHMMAHHWIO M B3aMMOIIOMOIIM B MPOIECCe ITOH Y4eOHOW JAesTeIbHOCTH,
TOTOBHOCTH OIICHMBATh CBOE IMOBEICHHE W IMOCTYNKH CBOMX TOBAPHINEH C IMMO3UIMH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHS MTOCIEACTBUIN MMOCTYIIKOB;

4) HeHHOCTel HAYYHOT0 MO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHUECKUX MPEACTaBIECHUI 00 nHpopmalmu,
MH(POPMAIIMOHHBIX MTpoLieccax U NHPOPMALTMOHHBIX TEXHOJIOTHSIX, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOLIECTBEHHON MPAKTUKHA U COCTABJISIOIINX
0a30ByI0 OCHOBY JJIsl IOHUMAaHHUSI CYITHOCTH HaAYYHOU KapTHUHBI MUPA;

UHTEpec K 00yUeHHIO U TIO3HAHUIO, TF0003HATEILHOCTh, TOTOBHOCTD U CIIOCOOHOCTD
K CcamMo00pa30BaHUIO, OCO3HAHHOMY BBHIOOPY HAMPABICHHOCTH U YPOBHS 00y4YEeHUS B
JTaJIbHEHUIIIEM;

OBJIAJICHHE OCHOBHBIMH HABBIKAMM HCCIIEAOBATEIbCKON NEATEIBbHOCTH, YCTAHOBKA
Ha OCMBICIICHUE OIbITa, HAOJIOJECHUI, MMOCTYNIKOB U CTPEMJIEHUE COBEPIICHCTBOBAThH
NyTH JOCTUKEHHSI UHIUBUAYATbHOTO U KOJIJIEKTUBHOTO OJIaronoayyus;

c(OpPMUPOBAHHOCTh HMH(POPMAIIMOHHON KYyJIbTYypbl, B TOM 4YHCJI€ HaBBIKOB
CaMOCTOATENbHOM paboThl € y4eOHBIMM TEKCTaMH, CIPABOYHOW JIMTEpaTypoOH,
pa3HOOOpa3HBIMU CpeACTBAMU HH(GOPMAIIMOHHBIX TEXHOJIOTUH, a Takke YMEHHs
CaMOCTOSITENIHO OIpPENEeNsATh LU CBOEro 00y4eHUs], CTaBUTh U (POPMYIHPOBATH AJIs
ce0sl HOBBIE 33/1auu B yué€0e M MO3HABATEIbHOW AEATEIbHOCTH, pa3BUBaThb MOTHUBBI U
MHTEPECHI CBOEH MTO3HABATEIILHON IEATEIIBHOCTH;

5) hopMupoBaHUsI KYJIbTYPbI 310POBbSI:

OCO3HaHHE [ICHHOCTH KU3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 37I0POBBIO,
YCTaHOBKA Ha 3/I0POBBIN 00pa3 )KU3HM, B TOM YHCIIC U 32 CYET OCBOCHUS U COOITIOICHHUS



TpeOoBaHui 6E€30MACHON SKCIUTyaTalli CPEACTB UH(POPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTUI;

6) TPyA10BOr0 BOCIIMTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3YUeHHIO podeccuil U Tpyaa B chepax
PO ECCHOHATIBHOMN AEATENLHOCTH, CBA3AHHBIX ¢ MH(POPMATHKON, IPOrPaMMUPOBAHUEM
1 “HOOPMAIIHOHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JOCTHIKCHUAX HAYKH
UH(POPMATHKH U HAYYHO-TEXHUYECKOTO IIPOrpecca;

OCO3HaHHBIN BBHIOOP ¥ MOCTPOCHHE WHAMBUAYAILHOUW TPACKTOPUH OOpa3oBaHHS U
’KM3HCHHBIX TUIAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

7) IKOJIOTrHYECKOT0 BOCIIMTAHHSA:

OCO3HaHHE II100aTHHOT0 XapaKkTepa SKOJOTUIECKUX MPOOJIeM U MyTeH UX PeIIeHHUs,
B TOM YHCJIE C YUYETOM BO3MOXKHOCTEU MH(POPMAITMOHHBIX 1 KOMMYHHUKAIIUOHHBIX
TEXHOJIOTHI;

8) amanTanumn 00y4arouerocsi K U3MeHsIIIIIMCS YCJIOBUSIM COIUATBbHOM
U IPUPOJIHOH Cpelbl:

OCBOCHHE OOYYaIOIIUMHUCS COIMAIILHOTO ONBITa, OCHOBHBIX COITMAIBHBIX POJIEH,
COOTBETCTBYIOIIUX BEAYIIEH JESITEIBHOCTH BO3pacTa, HOPM U MpaBUJI OOIIECTBEHHOTO
noBeZieHus, GOpM COIMAIBLHOM JKU3HU B TpPyHmax M cOOOIeCcTBaX, B TOM YHCIE
CYLIECTBYIOLINUX B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yIbTaThl OCBOEHUS MIPOTPaAMMBbI IO HHPOPMATHUKE OTPAKAIOT
OBJaJICHUE YHUBEPCAIbHBIMU  YYCOHBIMU  JICUCTBUSAMH —  TO3HABAaTEIbHBIMH,
KOMMYHHKATUBHBIMU, PETYJIATUBHBIMU.

IHo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIC YUeOHbIE 1eHCTBUS
ba3zoBble JJornueckue aAeicTBUA:

yYMEHHE OMNpEeeNATh MOHATHSA, CO3/1aBaTh OOOOIIEHMs], yCTaHABIMBATh AHAJIOTHUH,
KJIacCU(PUIIMPOBATh, CAMOCTOSATEIBLHO BbHIOMPATh OCHOBaHUSI M KpUTEpUU IS
KJ1accu(pUKaluy, yCTaHABIUMBATh IPUYMHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH JIOTUYECKUE
paccyJieHus, feiaTb YMO3aKIt0UeHus! (MHAYKTUBHBIE, IETyKTUBHbIE U TI0 AHAJIIOTHH) U
BBIBOJIBL;

yMEHHUE CO3/1aBaTh, IPUMEHSTh U MPEOoOPa30BbIBATh 3HAKU M CUMBOJIbI, MOJEIH U
CXEMBI ISl pelIeHUs] y4eOHBIX U TO3HABATEIbHBIX 3a/1a4;

CaMOCTOSITENIbHO BBIOMpaTh C€rnocod pemieHus ydyeOHOM 3amgauu (CpaBHUBATH
HECKOJIbKO BapHaHTOB peEIIeHUs, BbIOMpaTh HauOoIee NOAXOIAIMIMA C Y4ETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

dbopMynHpoBaTh BOMPOCH], (UKCUPYIOIINE pPa3pblB  MEXIYy pPEaTbHBIM |
KeJIaTeIbHbIM COCTOSIHUEM CHUTYallMM, OOBEKTa, M CaMOCTOSTEIhHO YCTaHABIUBAThH
HCKOMOE U JIAHHOE;



OLICHUBATh Ha MPUMEHHMOCTh U JOCTOBEPHOCTh MH(OPMALNIO, MOJYYECHHYIO B
XOJI€ UCCIIECIOBAHNS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE IMPOLIECCOB, COOBITHIA M UX
IIOCJICICTBASL B AHAJNOTMYHBIX WM CXOAHBIX CHUTyalUsAX, a TaKXKe BBIIBUTaTh
IPEIOJIOKEHNS 00 UX PA3BUTHUHU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

BBIBJIATH JeQUUIUT HHPOpPMAINK, JaHHBIX, HEOOXOJUMBIX [JIsl PpEIICHUSA
MMOCTaBJICHHOM 3aJ1a4M;

OPUMEHATh Pa3jIMyYHblE METO/bl, MHCTPYMEHTBI M 3aIPOChl IIPU MOUCKE U OTOOpE
MH(GOpPMaIIMU WIM JTaHHBIX U3 UCTOUYHUKOB C YUETOM IPEJIOKEHHON yueOHOM 3a1auu U
3aJIaHHBIX KPUTEPUEB;

BbIOMpaTh,  aHAJIW3UPOBaTh,  CHUCTEMATU3UPOBaTb U  HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U (OPM IIPEICTABIICHHUS,

CaMOCTOSTENIbHO BBIOMPATh ONTUMAIBHYIO (hOpMY IpeACTaBlIeHUs HH(OPMAIUU U
WUIFOCTPUPOBATh pPEIIAEMbIE 3aJa4l HECIOKHBIMU CXEMaMH, JuarpaMMaMH, HHOU
rpauKoil 1 MX KOMOMHAIIUSIMU;

OLICHUBATh HAJIEXHOCTh MH(DOPMALUU 110 KPUTEPUSAM, IPEITIOKEHHBIM YUUTEIEM
WM CPOPMYITHMPOBAHHBIM CAMOCTOSATEIBHO;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH MH(DOPMALHIO.

KoMmMyHuKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBUS
O0menue:

COTIOCTABJSATh CBOM CYXKJEHUSI C CYXXICHUSIMU JIPYTMX YYaCTHHKOB JHAJIOra,
OOHapyXKUBaTh PA3IUINE U CXOJICTBO IMO3UITUI;

MyOJIMYHO MPEJCTABIIATH PE3YJIHTaThl BBITIOJIHEHHOTO OMbITA (SKCTIEPUMEHTA,
UCCIIEIOBaHUSI, POEKTA);

CaMOCTOSITEIILHO BBIOMPATh (hOpMAT BBICTYIUICHHS ¢ YU4ETOM 3aja4 NMPE3CHTAIUA 1
O0COOCHHOCTEH ayIMTOPUM U B COOTBETCTBHH C HUM COCTABJIATH YCTHBIC U MMChbMCHHBIC
TEKCThI C UCII0JIb30BAHUEM UJLTIOCTPATUBHBIX MAaTEpPUAJIOB.

CoBMecTHasI 1eITeJILHOCTD (COTPYIHUYECTBO):

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIUBUAYaIbHOU
paboThl TpU pPEIICHWH KOHKPETHOW mMpoOJIeMBbl, B TOM 4YHCJIE TpU CO3JAHUH
UH(OPMAITMOHHOTO MPOIYKTA;

NPUHUMATh 1E€Jb COBMECTHOM WH(GOPMALMOHHONW JESATENbHOCTH MO cOopy,
o0OpaboTke, nepenaue, GpopmMannzanuu UHPOPMAIUH, KOJJIEKTUBHO CTPOUTH ACHCTBUS
no e€ JOCTH)KEHMIO: PACTpeAesisiTh POJiM, JAOrOBapUBaThCSA, 0OCYXKIaTh MPOLECC U
pE3yNIbTaT COBMECTHON PabOTHI;

BBITIOJIHATh CBOIO 4YacTh paboThl ¢ uHpopManuerd win HHOOPMALMOHHBIM
OPOAYKTOM, JOCTUTas KadeCTBEHHOIO pe3yJibTaTa IO CBOEMY HAIMpPABICHUIO H
KOOPAMHUPYSI CBOU ACUCTBUS C APYTUMHU WIEHAMU KOMaH/IbI;

OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMMN WH(POPMAIIMOHHBIA MPOIYKT IO
KPUTEPUSM, CAMOCTOSITENIEHO C(POPMYITHUPOBAHHBIM yUaCTHUKAMU B3aUMOJCHCTBHS,

CpaBHUBATh PC3YJbTAThI C PICXOI[HOﬁ 33,[[3‘16171 H BKJIaJ KaXXKA0T'0 4JICHA KOMaH/bI



B JOCTH)XEHHE PE3yJIbTaTOB, pa3JeisiTh chepy OTBETCTBEHHOCTH U MPOSBISATH
TOTOBHOCTB K IPEJOCTABICHHUIO OTYETA MEPET TPYIIION.

PeryasiTuBHbIE YyHUBeEpCaAJIbHbIE yUYeOHbIE 1€ CTBUS
Camoopranusanus:
BBISIBJISITH B )KU3HEHHBIX M YUEOHBIX CUTYAIUSAX TPOOJIEMBI, TpEOYIOIINE PEIICHHUS;

OPUEHTHPOBATHCS B PA3IMIHBIX MMOAX0/1aX K MPUHSATHIO PEIICHUN
(MHIUBUIYaTbHOE IPUHSITHE PEIICHUH, MPUHATHE PEIICHUI B TPYIIIE);
CaMOCTOSTEIILHO COCTABIIATh aJITOPUTM PEIICHUS 3a/1a9u (WIJIH €T0 4acTh),
BBIOHUpATh CIIOCOO0 pelieHus Y9eOHOH 3a/1auu ¢ YIETOM UMEIOIIUXCS peCypCoB
¥ COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH TpeIaracMble BApUAHTHI PEILICHHIA;
COCTAaBJIATH IUIAH ACUCTBUH (IJIaH peau3ali HAMEUEHHOTO aITOPUTMA PEIICHHUS ),
KOPPEKTUPOBATH MPEIIOKEHHBIN aITOPUTM C YIETOM MOTYyUEHHUS HOBBIX 3HAHUHN 00
U3y4aeMoOM OOBEKTE;
JIeaTh BBIOOP B YCJIOBHSIX MPOTUBOPEUMBOM MHGOpMAIIMK U OpaTh
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMokoOHTpOJb (peduiexcus):

BJIAJICTh CIIOCO0AMH CAMOKOHTPOJISI, CAMOMOTHBALIMK U pediiekcuu;

JlaBaTh OLICHKY CUTYAIlMU U MpeaiaraTh IjaH €€ U3BMEHECHUS;

YYUTBIBaTh KOHTEKCT W MPEABUIACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU
pelieHrny y4eOoHoM 3a1a4uu, aJanTHPOBATh PEIIEHNE K MEHSIOITUMCS OOCTOSTENbCTBAM;

OOBSACHSTH IIPUYUHBI JIOCTUKEHHUS (HeTOCTUKEHUS]) pe3yJIbTaTOB
MH()OPMAIMOHHOW JIEATEIbHOCTH, /1aBaThb OLIEHKY NPUOOPETEHHOMY OIBITY, YMETh
HaxXOJUThb NTO3UTUBHOE B IIPOU3OLIEIIECH CUTYaLUH;

BHOCUTh KOPPEKTHBBI B JE€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBbCTB,
W3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIN U YCIOBUSAM.

IMOIMOHAJILHBLIN HHTEJJIEKT:
CTaBUTh ceOsl HA MECTO JIPYyroro 4YeloBEeKa, MOHWMAaTh MOTHUBBI M HaMEpEHUS
JIPyToro;

IIpunsiTue cedst u APyrux:

OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJUPOBATh BCE BOKPYT Ja)Ke B YCIOBHSX
OTKPBITOTO JOCTYTA K JTFOOBIM 00bEMaM HHGOPMAIIHH.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy obyuenus B 8 kiaacce y oOy4daroiierocst 0yayT chopMUpOBaHbI
CIICYIOIINE YMECHHUS:

MOSICHATH Ha TIPUMEpax pa3inyus MEXy MTO3UIMOHHBIMU M HETIO3UIIMOHHBIMHU
CHUCTEeMaMH CUHCIICHUS;



3allMChIBATh U CPpaBHUBATH Lieiibie uncia oT 0 10 1024 B pa3nuyHbIX TO3UIIUOHHBIX
cUCTeMax CYHuCieHus (C OcCHOBaHUAMH 2, 8, 16), BBIMOIHATH apudmeTHIECKuE
oreparyu HajJ HUMU;

PacKpbIBaTh CMBICI IOHATUH «BBICKA3bIBAHKEY, «JIOTUYECKAs OTIepaIusy,
«JIOTUYECKOE BBIPAXKEHUECY;

3alUChIBaTh  JIOTMYECKUE BBIPAKECHHS C  HMCIOJIb30BAHHUEM  JTU3BIOHKIUU,
KOHBIOHKIIUM U OTPHUIIAHUS, ONPEIECTSATh UCTUHHOCTH JIOTUYECKUX BBIPAKEHUMU, €CIIU
W3BECTHBl 3HAYEHUS MCTUHHOCTU BXOJSIIMX B HETO IMEPEMEHHBIX, CTPOUTH TaOJMIIBI
WCTUHHOCTH JJIs IOTUUYECKUX BBIPaKEHUN;

pacKpbIBaTh CMBICI TIOHSITUNM «HUCHOJHUTENbY, «ITOPUTM», «IIPOrpaMMay,
MOHUMAsI Pa3HUILY MEK]Ty YIOTPEOJIEHUEM STUX TEPMUHOB B OOBIJIEHHON peuH U
B UH(OpPMATHUKE;

OTIMCHIBATH AJITOPUTM PEIICHMS 3a]1a4l Pa3IUnYHbIMU CIIOCO0aMHU, B TOM YHCJIE B
BHJIC OJIOK-CXEMBI,

COCTaBJIATh, BBINOJHATh BPYYHYIO M Ha KOMIIBIOTEPE HECIOKHBIC AJTOPUTMBI
C MCIOJIb30BAHUEM BETBJICHUH U IIUKJIOB JIJIsl YIIPABJICHUS UCTIOJIHUTEISIMU, TAKUMHU KaK
Po6oT, Uepenanika, UepTEXHUK;

HCIIOJB30BaTh KOHCTAHThI M TEPEMEHHBIE PAa3IUYHBIX THUIOB (YHCIOBBIX,
JIOTUYECKUX, CHUMBOJIBHBIX), a TaKXKE COJIEpKalllie€ HMX BBIPAKEHUS, HCIOJIbH30BAThH
ornepaTop NpUCBauBaHUSI;

UCIIOJIb30BaTh MPU pa3pabOTKEe MPOrpaMM JIOTHYECKHWE 3HAYCHHMS, ONEpaldud H
BBIpAKEHUS C HUMU;

aHaJIM3UPOBATh MPEAJIOKEHHBIE AJITOPUTMBI, B TOM YHUCJE OMNPENesiTh, KaKue
pe3yabTaThl BO3MOXKHBI MPU 3aJaHHOM MHOXECTBE UCXO/IHbIX 3HAYCHU;

Co3/laBaTh M OTJAXUBATh MPOTPAMMBI Ha OJHOM M3 SI3BIKOB MPOTPaMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, IllkonpHbli AnropuTMudeckuii  S3bIK),
peaTu3yIolIue  HECIOKHBIE  aJTOPUTMBI  OOpaOOTKM  YHCIOBBIX  JaHHBIX  C
HCMOJIb30BaHWEM IIMKJIOB M BETBJICHUM, B TOM YHCJE pPEaTU3YIOIIMe IPOBEPKY
JETUMOCTH OJHOTO IIeJIOTr0 YMCJIa Ha Jpyroe, MPOBEPKY HATYypaJlbHOTO YMCIIa Ha
MPOCTOTY, BBIACICHUS (P U3 HATYPATHHOTO YKCTIA.



8 KJIACC

Ne

/o

Haumenosaunue

pa3leNoB U TeM
y4eOHOTro MpeaMeTa

KomnunuectBO

qaCoOB

[IporpamMmmHO€E cozepaHue

OcHoBHEIE BUAbI ACATCIIBHOCTH

oOyyJaromuxcs

Paznen 1. Teoperuueckue oc

HOBbI HHPOPMATUKH

11

CucTeMbl CUHCIICHUS

6

Heno3uumoHHbIE U TO3ULIMOHHBIE
CUCTEMBI CUMCICHUS. A(aBuT.
OcHoBanue. Pazsépuytas dhopma
3anucu yucia. [lepeBos B A€CATUUHYIO
CUCTEMY YHCEJ, 3alMMCAaHHBIX B IPYTHUX
CUCTEMAaX CUUCIICHUS.

Pumckas cucrtema cuuciieHus.
JIBoWYHas cUCTEMA CUUCIICHUS.
[lepeBo/1 LIENBIX YKCEN B MPEaEIax
ot 0 o 1024 B 1BOMYHYIO CUCTEMY
cunciienusa. BocbmepruuHas cucrema
cuuciienus. IlepeBon uuncen

13 BOCbMEPUYHOU CUCTEMBI B
JIBOUYHYIO U JIECITUYHYIO CUCTEMBI U
oOpatHo. lllectHanuarepuyHas
cuctema cunciienud. [lepeBoa uncen
U3 ECTHAAIATEPUYHON CUCTEMBI

B JIBOUYHYIO, BOCbMEPUYHYIO U
JECATUYHYIO CUCTEMBI U 00pPATHO.
Apudmerrnueckue oneparuu

B IBOMYHOU CUCTEME CUUCIIEHUS

PackpbIBaTh CMBICT N3y4aeMbIX TTOHSITHIA.
BrIBIISITE paznuuue B MO3UITMOHHBIX U
HETMO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS.
BriaBisTh o6111ee 1 paznudus B pa3HbIX
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS.
3anuceiBath HEOObIME (0T 0 10 1024)
1eJIbI€ YUCIIAa B PA3JIMYHBIX TO3UIIMOHHBIX
CHUCTEMax CUHCIICHUS (IBOUYHOM,
BOCBMEPUYHOM, IIECTHAIIIATEPUIHON ).
CpaBHUBATH IICIIBIE YHCIIA, 3aITMCAHHBIC

B JIBOMYHOM, BOCbMEPUYHOU U
[IECTHAAIIATEPUIHON CUCTEMAaX
CUHCJICHHUS.

BBITIONHSTE OTlepaIiuu CIOKEHUS U
YMHOKCHHSI HaJT HEOOJIBIITUMHU
JTBOMYHBIMH YUCTIAMHU




1.2 | OnemeHTHI 6 Jlornueckue BbICKa3bIBaHUS. PackppiBaTh CMBICI N3y4aeMbIX ITOHSATHMA.
MaTeMaTU4ECKOU Jlornueckure 3Ha4EHUs BBICKA3bIBaHUW. | AHAJIM3UPOBATH JIOTUUYECKYIO CTPYKTYPY
JIOTUKHU DneMeHTapHbIE€ U COCTaBHBIE BBICKa3bIBAHUM.

BbICKa3bIBaHus. Jlornueckue onepanuu: | Mcrnoap30BaTh JOTHYECKUE ONIEPALIUN.
«» (KOHBIOHKIIHS, JIOTHYECKOE Ctpouth TaOIUIBI UICTUHHOCTHU
YMHOKEHHE), «HI» (TU3BIOHKIIHS, JUIS1 IOTUYECKUX BBIPAKCHUM.
JIOTUYECKOE CIIOKEHUE), BpIunciiaTh ICTHHHOCTHOE 3HAYEHUE
«HEe» (JJIOTUYECKOE OTPULIAHHE). JIOTUYECKOTO BBIPAXKEHHUS.

[IpropuTET TOTUYECKUX ONEPALIHIA. 3HaKOMUTBCS C JIOTUMECKAMHU OCHOBaMU
OmnpeneneHne UCTUHHOCTH COCTaBHOIO | KOMITBIOTEPA

BBICKA3bIBAHU, €CIIU U3BECTHBI

3HA4YECHUSA UCTUHHOCTH BXOIALINX

B HET'O DJIEMEHTAPHBIX BBICKA3bIBAHU.

Jlornueckune Bolpaxkenus. [Ipasuna

3aIIMCHU JIOTUYECKUX BBIPAKECHUM.

[TocTpoeHue TabauI] ICTUHHOCTH

JIOTUYECKUX BBIPAKEHUN

Jlornueckne 3neMeHThl. 3HAKOMCTBO

C JIOTUYECKMMHU OCHOBAMH KOMITIBIOTEPA

Hroro no pazneny 12

Pa3znes 2. AiropuT™Mbl 1 NIPOrPaMMHPOBAHHE

2.1 | UcionHUTEM 1 10 [Tonstue anroputma. Mcrionaurenu PackpsIBaTh cMBICH U3y4aeMbIX
AJITOPUTMBI. aNrOpUTMOB. AJITOPUTM Kak IUIaH MOHSTHM.

Anroputmudeckue YIPaBICHUS UCTIOJIHUTEIIEM. AHanu3upoBath MpeasiaracMple

KOHCTPYKLIUHU CaoiicTBa aniroputma. CriocoObl 3alIUCH | TOCTIEI0BATEIBHOCTH KOMAH/T
aJiropuTMa (CJIOBECHBIH, B BUJIE Ha MpeAMET HAIMYUS Y HUX TaKUX
0JIOK-CXEMBI, TPOTrpamMma). CBOWCTB aJIrOPUTMA, KaK JUCKPETHOCT,




AJITOPUTMUYECKHE KOHCTPYKLIHH.
KoncTpykius «cinenoBanue».
Jluneiinbiid anroput™. OrpaHUYEHHOCTD
JIMHENHBIX aJITOPUTMOB:
HEBO3MO>XHOCTb MPETYCMOTPETH
3aBUCUMOCTb MOCJIEA0BATEIILHOCTH
BBINOJIHSIEMBIX JEUCTBUN OT UCXOIHBIX
JTAaHHBIX.

KoHCTpyKIusl «BETBICHUEY: TIOJIHAS U
HemnosHas GopMbl. BeinonHeHue u
HEBBINOJHEHUE YCIOBUS (MCTUHHOCTh
U JIOKHOCTH BBICKA3bIBAHUS).
[IpocTbie U COCTaBHBIE YCIOBHSL.
KoHCTpyKIus: «ITOBTOPEHUSD): LIUKJIIBI
C 3aIaHHBIM YHCJIOM HOBTOPEHHUI, C
YCJIOBUEM BBIIOJIHEHUS, C
IIEPEMEHHON LIUKJIA.

Pa3zpaboTtka ayis popMambHOTO
WCTIOJIHUTEIS] JITOPUTMA,
MPUBOJSILETO K TpeOyeMoMy
pe3yNbTaTy IpHU KOHKPETHBIX
HCXOJIHBIX JaHHBIX. PazpaboTka
HECJIOXKHBIX aJTOPUTMOB C
HCIOJIb30BAaHUEM ITUKJIOB U

BETBJICHUH AJI YIPABICHUS
(dhopMabHBIMU UCTIOTHUTENSIMH,
TakuMu Kak Pobot, Yepemnarika,

J€TEPMUHUPOBAHHOCTD, IOHSATHOCTD,
pe3yJIbTATUBHOCTh, MACCOBOCTA.
Ornpenenste 1Mo 0J0K-CcXeme, IS
pelIeHUs KaKoW 3a71auu peIHa3HAuCH
JAHHBIN aNTOPUTM. AHAJIM3UPOBATH
M3MEHEHHE 3HAYECHUN BEJIMYMH MPU
MOIIArOBOM BBITIOJIHEHUH aJITOPUTMA.

Onpenensite Mo BHIOpaHHOMY METOAY
pelIeHus 3aa41, KaKue
AJNTOPUTMUAYECKUE KOHCTPYKIIUH
MOTYT BOWTH B aJITOPUTM.
CpaBHMBATh pPa3IMYHBIE ANTOPUTMBI
petieHus ogHou 3anauu. Co3naBarth,
BBITNIOJIHATH BPYYHYIO U

Ha KOMITIBIOTEPE HECTIOKHBIE alITOPUTMBI
C UCHOJIb30BAaHUEM LIUKJIOB U
BETBJICHUM ISl YIIPABIICHUSA
WCIIOJIHUTEIISIMU, TAKUMH Kak Po6or,
UYepenamika, YepTExKHUK.

HcnonHATh rOTOBBIE AIITOPUTMBI IIPU
KOHKPETHBIX UCXOJIHBIX JAHHBIX.
CtpouTh 1151 UCTIOTHUTENS
apuMETHIECKUX JEeUCTBUHN 1ETTOYKH
KOMaH/1, JatoIUX TpeOyeMblii
pe3yJIbTAT MPU KOHKPETHBIX
VCXOJHBIX JAHHBIX.




YepréxHuK. BInoaHeHne aroputMon
BPYUYHYIO U Ha KOMIIBIOTEPE.
CHHTaKCUYECKHUE U JIOTHYECKUE
omuOku. OTKa3bl

Ilpaxkmuueckue pabomot.

1. Co3z0aHue u vinonneHue

HA KOMNbIOMepe HeCA0MHCHbIX
aneoOpuUmMmMO8 ¢ UCNOb308AHUEM YUKIIO8 U
eemeieHUll 01 ynpasieHus
ucnoaHumenamu, maxumu kaxk Pobom,
Yepenawxa, Yepmesxncnux.

2. Ilpeobpaszosanue aneopumma uz 00HOU
¢ opmol 3anucu 6 opyeyro.

3. Pazpabomxka ons gpopmanvroco
UCNOJIHUMENs aleopumma, npuBoosaue2o
K mpebyemomy pe3yibmamy

npU KOHKPEMMHbIX UCXOOHBIX OAHHBIX.

4. «Pyynoe» ucnonnenue 2omoguix
an2opummo8 npu KOHKPEMmHbIX UCXOOHBIX
OaHHbBIX

2.2

S3BIK
MpOrpaMMHUPOBAHHUS

A3bik nmporpammupoBanus (Python,
C++, Ilackans, Java, C#, IlIkoJIbHBIM
ANropuTMUYECKH S3BIK).

CucreMa nporpaMMUpPOBaHUSA:
peIaKTOp TEKCTa Mporpamm,
TPAHCISATOP, OTIATUHK.
[lepemenHasi: TUIl, UMsI, 3HAYCHHUE.
Llenble, BEIIECTBEHHBIE U CUMBOJIbHbBIC
MEpEMEHHBIE.

Oneparop nprcBavBaHUsI.
Apudmernueckue BbIpaxKeHus

PackpsIBaTh CMBICT N3y4aeMbIX TOHATHUM.
Onpenensats 1o nporpaMmme,

JUTA pEIICHUST KAKOM 3aJ1a4 OHa
IIPEIHA3HAYCHA.

Crtpoutsb apudmeruueckue, CTPOKOBEIE,
JIOTUYECKUE BBIPAKCHUS U BEIYUCIIATH UX
3HAYCHMUS.

[IporpamMmmupoBath JIMHEHWHbBIE
AJITOPUTMBI, ITPEATIOIATAIOIIIE
BBIYHCIICHHE apU(METUUECKHUX,
CTPOKOBBIX U JIOTUUECKUX BBIPAXKCHUM.




U NIOPAJIOK KX BeluKcaeHus. Onepanuu ¢
LEIBIMUA YUCIIAMHU: LIEJIOUUCIIEHHOE
JIEJICHUE, OCTATOK OT JICJICHUSI.
Betsnenus. CoctaBHbIE yCIOBUS
(3amuch JJOrMYECKUX BbIPAXKEHUI Ha
M3Y4aeMOM SI3bIKE IPOrPAMMHUPOBAHNSA).
Haxoxxnenue MuHUMyMa 1 MaKCUMyMa
U3 ABYX, TPEX

Y YeThIpEX umcen. Pemenue
KBaJIPaTHOTO YPaBHEHUSI, UMEIOIIETO
BEIICCTBEHHbBIE KOPHHU.

Jlnanorosas oTiaaka nporpaMmm:
MOIIArOBOE BBIMIOJIHEHUE, IPOCMOTP
3HAYEHHUU BEJINYMH, OTJIAJOYHBIN
BBIBOJI, BHIOOp TOUKH OCTaHOBA.

[uxn ¢ ycmoBuem. AnroputM EBkiinia
JUTSL HAXO0XKIEHUS HAauOOJIBIIErO OOIIETO
JIEUTENS ABYX HATYpPaJbHBIX YHCEIL.
Pazbuenue 3anmucu HaTypaIbHOTO
YHUCJIa B TO3UIIMOHHOW CUCTEME C
OCHOBAHMEM, MEHBIIINM WJIA PABHBIM
10, Ha oTaenbHBIE ITUGPHI.

[{ukn ¢ nepeMeHHON. AJITOPUTMBI
IIPOBEPKU JIEIIMMOCTH OJHOTO

1I€JIOr0 YKCIia Ha JPYroe, MPOBEPKU
HATYpaJIbHOTO YMCJIa HA IPOCTOTY.
O6paboTKa CHMBOJIBHBIX JaHHBIX.

PazpabateiBaTh IpOrpaMmsl,

coJieprKalliue onepaTop (onepaTopsbl)
BETBJICHHS, B TOM YHUCIIC

C UCIOJIb30BaHUEM

JIOTUYECKUX OTepalui.

Pa3pabaTbiBaTh IpOrpaMMBl,
coJiepKariue ornepaTop

(omepartopsl) LUKIIA.

BrInosmHATE IMANOTOBYIO OTHAAKY
IPOTrpaMM.

Ilpakmuueckue padomet:

1. Ilpoepammuposanue nuHetiHbix
AnOpUMMO8, NPeONnoNAaAOUIUX
8bIUUCTICHUE APUDMEMUYECKUX U
JIO2UYECKUX BbIPANCEHULI HA UZYYAEMOM
AZbIKE NPOSPAMMUPOBAHUS (OOHOM

uz nepeuns: Python, C++, [lackany,
Java, C#, IlIkonvroviu
Aneopummuueckuti A3viK).

2. Paspabomxka npoepamm, cooeparcaujux
onepamop (onepamopbwl) 6emeieHus, Ha
U3y4aemom A3biKe NPocpaMMUupo8aHus U3
NPUBEOEHHO20 BblULE NEPEYHSL.

3. Pazpabomxka npoepamm, cooeporcawjux
onepamop (onepamopul) Yukia, Ha
U3YUaAeMOM A3bIKE NPOCPAMMUPOBAHUS U3
NPUBEOEHHO20 BblUle NePeyHs.




CuMBOJIBHBIE (CTPOKOBBIE)
nepemeHHsbie. [locuMBoIbHAS
oOpaboTka cTpok. [Tomcuér 9acToTh
MOSIBJICHUSI CHMBOJIa B CTPOKE.
BcTrpoennsie pyHKIIMM 17151 00pabOTKH
CTpPOK

2.3 | AHanu3 anropuTMoB 2 Omnpenenenre BOBMOXHBIX PE3YJIBTaTOB | PacKphIBaTh CMBICI N3y4aeMbIX MTOHSITHH.
pabOTHI AITOPUTMA TIPU TAHHOM AHaTM3UPOBATh TOTOBBIC AITOPUTMEI U
MHOKECTBE BXOJIHBIX JTAHHBIX, IIPOTPAMMBI
OTIpe/ICIICHIE BO3MOYKHBIX BXOTHBIX
JAHHBIX, TPUBOSIINX K JAHHOMY
pe3ynbTary

Htoro mo pasnemy 21

Pe3epBHoE Bpems 1

OBILEE KOJIMYECTBO 34

YACOB I1O ITPOI'PAMME
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