PaGouas nporpamma

o yueonomy npeamery «Mudgopmaruka» nias 10-11knaccon
(yriy0JieHHbIN YPOBEHb)

HaCTOHH_[aﬂ pa6oqa;{ yqe6Ha;1 mporpamma COCTaBJICHA Ha OCHOBC
CICAYIOIIUX HOPMAaTUBHBIX JOKYMCHTOB!:

e OenepanbHBIM 3aKk0HOM «O0 00pazoBanun B Poccuiickoii demeparwm» ot 29.12.2012
roga Ne 273 —@3;

e OeniepanbHBIM rOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
cpeaHero (MoJIHOT0) 00IIero 00pa3oBaHus, yTBEPKAEHHOTO PUKA30M
MunucrtepcTBa o0pazoBanus U Hayku Poccuiickoit @enepannu ot 17 mas 2012 r. Ne
413 ¢ AONOTHEHUSIMU U U3MEHEHUSIMU;

e OCHOBHOI o0Opa3oBaTenbHOI IpOrpaMMoit OCHOBHOTO o011ero

obpazoBanus MAOY «Jlunes Ne 146 «Pecype»»
e [lonoxenuem o padoueit mporpamme MAOY «Jlutes Ne 146 «Pecype»»;
e YyeOubM riaHoM MAQOY «Jlumest Ne 146 «Pecype»»

Jlnst peanuzanuu Paboueit mporpaMmbl UCIIONB3YETCS YU€OHO-METOIMYECKUI KOMIUICKT,
KOTOpPBIH BKJIOYAET B ce0sl yUeOHUKU:

o «Mupopmaruka. 10 xmacc. Yrimybnennsiii yposenby : B 2 4. .1/ K.1O. IMonskos, E.A.
Epemun. — 5-e uzn. — M. : BUHOM. Jlaboparopus 3Hanumii, 2019. — 344. : 1n.;

e «Mudpopmaruka. 10 knacc. YrinyOnenusiit yposens» : B 2 u. U.2/ K.1O. [Tonskos, E.A.
Epemun. — 5-e uzn. — M. : BUHOM. JlaGoparopus 31anuii, 2019. — 304. : Un.;

e «MHudpopmaruka. 11 knacc. ba3zoBsliii u yriyonenHslii yposenb»: B 2 4./ K.1O. [lonskos,
E.A. Epemun. — 5-¢ u3n. — M. : BUHOM. Jlaboparopust 3Hanwmii, 2019. — 324. : Un.;

Paboueit mporpamMmoii oTBoAUTCS Ha u3yueHue nHpopmaruku B 10-11 kiacce 272

Yaca, KOTOPbIC PaCIIPE/ICIICHBI IO KJIaccaM CIICAYIOIUM 00pa3oMm:

10 xmacc - 4 yaca B HeZielto, B roj 136 gacoB
11 xnacc - 4 yaca B HeJielo0, B roa 136 yacos



l. Ilnanupyemblie pe3yabTaThl 0CBOCHUSA 00YYAIOIIMMHUCSH OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus MO

npeamery Unpopmaruka

JINYHOCTHBIE pe3yJbTaThl:

1. copMHUPOBaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAYKW U TEXHHKH,

2. TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHWIO, B TOM WYHCJIE CaMOOOpa3OBaHHIO, Ha
MPOTSHKEHUM BCEH JKM3HH, CO3HATEIILHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHHUIO Kak
YCIIOBHIO YCIICUTHOM MPOo(ecCHOHANIBHOM U 00IIECTBEHHOM IS TEIILHOCTH,

3. HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMH, NETHMH MIIAJIIIETO BO3pPacTa, B3POCIBIMU B
o0pa3oBaTebHON, Y4eOHO-HCCIIeI0BATEIbCKON, IIPOSKTHOM U IPYTHX BUIAX JACATEIBHOCTH;

4. scTeTHMYecKoe OTHONIICHHE K MHPY, BKJIIOYAs O3CTETUKY HAyYHOTO W TEXHUYECKOTO
TBOPYECTBA;

5. 0CO3HAaHHBIH BBIOOp Oynymied mpodeccHr W BO3MOXHOCTEH peaau3alud COOCTBEHHBIX
KU3HCHHBIX IUIAHOB; OTHOIIEHHE K MPO(ECCHOHAIBLHON IEATEIbHOCTH KaK BO3MOXKHOCTH
y4acTus B PEUICHWHM JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
pooJeM.

MertanpeaMeTHble pe3yJibTaThl:

1. ymeHHe caMOCTOATEIBHO OMPEIENATh LENH AESTENbHOCTH U COCTABIIATH TUIAHBI
JeSITEIbBHOCTH; CAMOCTOSATEIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
JESATEIIBHOCTD; MCII0JIb30BAaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTHIKEHUS TIOCTABICHHBIX
Hesel U peaan3aluy MIaHOB IeATeIbHOCTH; BEIOMPATH YCIEIIHbIE CTPATErMH B PA3IUYHbIX
CUTYaIUsX;

2. yMEHHE MPOTYKTHBHO OOIIAThCS U B3aUMOJICHCTBOBATH B TIPOIIECCE COBMECTHOM
JeSITeIbHOCTH, YUUTHIBATH MMO3ULIUHU APYTUX YUaCTHUKOB JAESITENbHOCTH, 3PPEKTUBHO
pasperiatb KOH()IUKTHI;

3. BIIaJIeHUE HaBbIKaMM MTO3HABATENbHOM, yUeOHO-HUCCIIE0BATENbCKOM U IPOSKTHON
JeSITeIbHOCTH, HaBBIKAMHU pa3pereHust podiieM; ciocOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHHs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB [TO3HAHUS;

4. TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIbHOM HH(POPMAIIMOHHO- TT03HABATEIILHOU
NeSITeIbHOCTH, BKJIFOUAs yMEHHE OPUEHTUPOBATHCS B pa3IMYHBIX HCTOYHHUKAX MH(OpMAIH,
KPUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYIAEMYIO U3 Pa3IMUHbIX
HCTOYHUKOB;

5. yMeHHue UCIOIb30BaTh CPEJCTBA HHPOPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pelIeHnN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX 33]1a4 ¢ COOII0ACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30M1aCHOCTH, TUTUEHBI, peCypcocOepeKeHus,
MPABOBBIX U ATHUECKUX HOPM, HOPM MH(OPMALIMOHHON G€30MaCHOCTH.

IIpeaMeTHbIe pe3yibTaThl:

1. cdopmHpOBaHHOCTH MpECTaBICHUHE O posu HH(GOPMALIMK U CBSI3aHHBIX C HEHM MPOIECCOB B
OKpY’KalolIieM MHPE;

2. BIIaJICHHE CUCTEMOW 0a30BbIX 3HAHUMN, OTPAXKAIOIIUX 8K1A0 UHGopmamuky B GOPMUPOBAHUE
COBPEMCHHOW HayYyHOW KAapTHHBI MHpA; OBJAJCHHUE TOHSITHEM CII0O)KHOCTH alrOpUTMa,
3HaHHE OCHOBHBIX aJITOPUTMOB OOpaOOTKM YHCIOBOH M TEKCTOBOW WH(pOpMaIuH,
QITOPUTMOB ITOMCKA U COPTUPOBKHU.

3. chopMUPOBAHHOCTh MPEACTABICHUA O BAXHEHITUX BHUJIaX TUCKPETHBIX OOBEKTOB M 00 WX
IPOCTEHIINX CBOMCTBAX, AITOPUTMAX aHAIN3a ATUX 0OBEKTOB, O KOOUPOBAHUU U
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0eK00UuposaHuu OaHHbIX U TIPUUMHAX UCKKEHHS JTaHHBIX NIPU Tepeiaye;.

cuUcTeMaTH3alys 3HAaHWM, OTHOCSIIMXCS K MameMamuyecKum o0beKmam UH@OopMamuxu,
YMEHHUE CTPOUTh MaTeMaTHYECKHue OOBEKTHl HH(POPMATHUKH, B TOM YHCIE JIOTHUYECKUE
bopMyIIBI,

c(OPMHPOBAHHOCTb 0A30BBIX HABBIKOB M YMEHHH IO COOMIOJIEHHIO TPEOOBAHUN mMeXHUKU
be3onacnocmu, TUTHEHBI M  pecypcocOepekeHuss mpu paboTe €O  CpencTBaMH
UHpOpPMATU3AIIH;

c(OPMHUPOBAHHOCTb MPEJCTABIEHUN 00 ycmpoiicmee cospeMeHHblX KOMNbIOMepos, O
TEHJCHIMIX PA3BUTHUSA KOMIBIOTEPHBIX TEXHOJIOTUH; O MOHITUU «OTEpAllMOHHAS CHCTEMa
U OCHOBHBIX (YHKLHSAX OIEPALMOHHBIX CHUCTEM; 00 OOIIMX MNPUHLIMIIAX Ppa3pabOTKU U
(YHKIMOHUPOBAHUS MHTEPHET- PUIIOKECHUH;

c(OPMHUPOBAHHOCTD MPEICTABICHUI O KOMNbIOMEPHBIX cemsax U UX POJIH B COBPEMEHHOM
MUpE; 3HaHUM 0a30BBIX MPUHLUIIOB OPraHU3ALUU M (PYHKIUOHUPOBAHMSI KOMIIBIOTEPHBIX
cereil, HOpPM MHPOPMALMOHHOM OSTHUKM W  TpaBa, M[PUHIUNOB oOecreyeHHs
UHPOPMALIMOHHOM 0e30macHOCTH, CHOCOOOB UM CPEeIACTB oOecleyeHHs Haa&KHOTOo
¢yukuuonuposanus cpencts UKT;

IIOHUMAaHHUSL OCHOB HPABOBbIX ACHEKMO6 WCIONb30BAaHMS KOMIIBIOTEPHBIX IPOrpaMM |
pabotel B VHTepHETE; chOPMUPOBAHHOCTh YMEHHUsS paboTaTh ¢ OMOIMOTEKaMHU MPOrpamm;
HaJIMYME OIbITA HCIOJb30BAHUS KOMIIBIOTEPHBIX CpPEICTB IPEJICTAaBICHUS M aHaJInu3a
JTAHHBIX.

BJIQJICHUE OIBITOM TOCTPOCHHSI W HWCIOJB30BAHUS KOMNbIOMEPHO- MAMEMAMUYecKux
MoOernell, TIPOBEIICHUST YKCIIEPUMEHTOB U CTAaTUCTHYECKOH 00pabOTKH JaHHBIX C ITOMOIIBIO
KOMIIBIOTCPA, UHTCPIPCTALIUN PE3YJIbTATOB, IIOJYHYACMbIX B X04€ MOACIIMPOBAHUA PCAJIbHBIX
IIPOLIECCOB; YMEHUE OIICHUBAThb YHCJIOBBIE IIApAMETPbl MOJAEIUPYEMBIX OOBEKTOB U
poIeccoB;,  COPMHPOBAHHOCTH  MPEJICTABICHUH O  HEOOXOIMMOCTH aumanusza
coomeemcmaus Mooenu i MOACIIMPYeMOoro o0beKTa (Iporecca);

c(OpMUPOBAHHOCTh TPEJCTABICHUNH O cloco0ax XpaHeHHs M TpocTeiimeil oOpaboTke
JAHHBIX; YMEHHE TIO0JIb30BaThCS Oa3amu OAHHLIX W CIIPABOYHBIMH CHCTEMAaMH; BIIAJICHUE
OCHOBHBIMH CBEJIEHUSIMU O 0a3aX JaHHBIX, UX CTPYKTYpe, CpPEACTBaX CO3AaHUS U pabOTHI C
HUMH;

BJIQJICHUE HAaBBIKAMU @ICOPUMMUYECKO20 MbllleHUss W TIOHHMaHue Heo0X0IuMOCTH
(dbopManbHOTO OMKCAHUS AITOPUTMOB;

OBJIAJICHUE TIOHATUEM CIONCHOCMU Al20pumMda, 3HAaHHE OCHOBHBIX aNTOpPUTMOB 00pabOTKH
YHUCIIOBOM U TEKCTOBOM MH(OpMaLIMHU, AITOPUTMOB [TOMCKA U COPTUPOBKH;

BJIaACHUC CTAHAAPTHBIMU HpI/IéMaMI/I HANUCAaHusl HAa ajilcopummudecKom A3blKe npocpammbl
JUISL  pElICHHs] CTAaHJApTHOM 3aJadyd  C WCIOJb30BAaHUEM OCHOBHBIX KOHCTPYKIIHN
MPOrPaMMHUPOBAHUSA M OTIAJKU TAaKUX MPOTPaMM; HCIOIH30BAHHE TOTOBBIX MPUKIIATHBIX
KOMIIBIOTEPHBIX POTrPaMM I10 BIOPAHHOH clielnain3aliuy;

BJIAJICHUE VHUBEPCANbHBIM A3bIKOM NPOSPAMMUPOBAHUS 6bICOK020 YpoeHsa (10 BHIOODPY),
NpeaACTaBJICHUAMU O 0a30BBIX THIIAX JaHHBIX HW CTPYKTypax JaHHBIX; YMCHHCEM
MCIIOJIb30BaTh OCHOBHBIE YIPABISIONINE KOHCTPYKITUH;

BJIaJICHHEC YMEHHEM HOHUMAMb NpOcpamMbsl, HaTUCAHHBICE HA BBIOPAHHOM JUTS W3YYCHHS
VHUBEPCATHHOM aJTOPUTMHUYECKOM SI3bIKE BBICOKOTO YpPOBHS; 3HAHHEM OCHOBHBIX
KOHCTPYKIMHA  MPOTrpaMMHUPOBAHUS; YMEHUEM  aHaIU3UPOBATH alroOpuTMBL €
MCIIOJIb30BaHUEM TaOJIHII,

BJIaJICHNEC HaBBIKAMH M ONBITOM pa3pabomku npocpamm B BBIOpaHHOH cpene
NpPOrpaMMHUPOBAHUSA, BKJIIOYas TECTUPOBAaHWE M  OTIAAKYy MpOrpaMM;  BIaJIeHUE
OJICMCHTAPHBIMU HAaBbBIKaAMU q)OpMaJ'H/ISaHI/II/I HpHKHa}IHOﬁ 3aga4u U JOKYMCHTHPOBAHUSA
MPOrPaMM.

c(OPMHUPOBAHHOCTh TPEACTABICHUNH O HEOOXOAWMOCTH JO0Ka3aTeNbCTB MPU O0OOCHOBAHWUHU
MaTE€MaTUYeCKUX YTBEPXKACHUM M pOJIM AKCHOMAaTUKM B IIPOBEACHUM JCIYKTUBHBIX
pacCyXIeHUI;

c(OpMUPOBAHHOCTh MOHATUHHOrO armapara Mo OCHOBHBIM pa3jeiaM Kypca MaTeMaTHKH;

3HaHUH OCHOBHBIX TeopeM, (POpMyJT U YMEHUS UX IPUMEHSTh; YMEHUS JI0Ka3bIBATh TEOPEMBI



¥ HaXOJUTh HECTaHAAPTHBIE CIOCOOBI PEeLICHHs 3a/1a4;
19. chopMupoBaHHOCTH yYMEHHMH MOJCIUPOBATH pealbHbIE CHTyallud, HCCIEI0BaTh

MOCTPOCHHBIE MOJIENIN, HHTEPIPETUPOBATH MOJIYUYEHHBIH PE3yIbTaT;

20. chopMHUPOBAaHHOCTH MPEICTABICHUH 00 OCHOBHBIX MOHATUAX MaTEMaTHYECKOro aHalu3a U
UX CBOWCTBax, BJIAJICHUE YMEHHEM XapaKTepH30BaTh IOBEJAECHUE (YHKLUH, NCIOIb30BAHNE
IIOJIYYCHHBIX 3HAHWUM JJI ONIMCAHUS U aHAJIM3a PEAJIBHBIX 3aBUCUMOCTEH;

21. BlajeHUWE YMEHHSMHU COCTABICHHUS BEPOSTHOCTHBIX MOJEJICH IO YCIOBUIO 3alaud H
BBIYUCIICHHS] BEPOSTHOCTH HACTYIJICHHUS COOBITHI, B TOM YHCJE C MPUMEHEHHEM (OpMyII
KOMOMHATOPUKM U OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEH; MCCIEJOBAaHUS CIydalHBIX

BCJIMYHH 110 UX paCIIpCaACIICHULIO.

BbpInyCKHUK HAy4YuTCH:

— KOAUpOBAaTb MU JACKOAHUPOBATH TCKCTHI IIO 3aJJaHHOM KOI[OBOIZ Ta6J'II/II_Ie; CTPOUTDH
HCPAaBHOMCPHLIC KOAbI, JOIMYCKAOIHUE OAHO3HAYHOC ACKOIHPOBAHUC C006III€HI/II7I, HCIIOJIb3YA
yCJI0BUC dDaHo; INIOHHMMAaThb 3aJladuu IIOCTPOCHHA KOI4, O6€CHC‘II/IBaIOH_[€FO 110 BO3MOXXHOCTH
MCHBIIYKO CPCOAHIONO [JINHY COO6H.I€HI/I$I IIpu W3BECTHOM YacToTe CHMBOJIOB, H KOZa4,
A0IMyCKAaromero JuarnoCTuKy OHII/I6OK;

—  CTPOUTH JIOTUYECKHE BBIPAKECHHUS C IOMOILBIO ONEpanuil JU3bIOHKIHMH, KOHBIOHKIIWH,
OTPULIAHUS, UMIUIMKAIUKM, HKBUBAJICHIMH; BBIIOJIHATh 3KBUBAJICHTHbIE NPEOOpa30BaHUS 3TUX
BBIPQKCHHUM, HCHOJB3Yys 3aKOHbl aireOpbl JIOTUKM (B 4YaCTHOCTH, CBOWCTBA JAM3BIOHKIIWH,
KOHBIOHKIINY, TTpaBuiia ie¢ Moprasa, cBsi3b UMITUKAIMK C JTU3BIOHKIHEH);

—  CTPOUTH TaOJIUIy HCTUHHOCTH 33JaHHOIO JIOTHYECKOTO BBIPAXKEHUSI; CTPOUTD JIOTHYECKOE
BBIp@)KEHUE B JU3BIOHKTUBHOM HOpMaibHOH (opMe mo 3amaHHON TabiMile HCTHHHOCTH;
OIPEENATh UCTUHHOCTb BBICKA3bIBAHUSA, COCTABIICHHOIO U3 JJIEMEHTApHBIX BBICKA3bIBAHUM C
MIOMOILBIO JIOTUYECKUX OIEpalui, eClu U3BECTHA HCTUHHOCTD BXOALIUX B HETO JIIEMEHTApHBIX
BBICKA3bIBaHUI; HCCIIEI0BaTh 00JIaCTh UCTUHHOCTH BBICKAa3bIBaHMSI, COJEPKAIIETO IEPEMEHHBIE;
pemaTh JIOTH4eCKHUE YPABHEHUS;

— CTpPOUTh [JIepEBO HUIPhl MO 33JaHHOMY QITOPUTMY; CTPOUTh M OOOCHOBHIBATH
BBIMTPBILIHYIO CTPATETHIO UTPHI;

— 3alMChIBaTh HATypaJIbHBIE 4YHCJIA B CUCTEME CYMCIEHUS C JAHHBIM OCHOBAaHUEM;
MCIIOJIb30BAaTh IIPH PEIICHNN 33]1a4 CBOMCTBA MO3UIIMOHHON 3alIMCH YUCIIA, B YACTHOCTH NPU3HAK
JIEIIMMOCTH YMCJIa HA OCHOBAaHUE CUCTEMbI CUMCIICHHUS;

—  3aluchIBaTh JIEHCTBUTENIbHbBIE YHCIIa B SKCIOHEHIMAIBHON QopMe; MPUMEHATh 3HAHUS O
IIPEJICTAaBICHUH YUCEIl B IaMATH KOMIIBIOTEPA;

— omMCchIBaTh rpadbl ¢ MOMOUIBI0 MaTPULl CMEXHOCTH C YKa3aHHUEM UIMH pedep (BECOBBIX
MaTpHll); pellaTh aJrOpUTMHUYECKHE 3a/ladyM, CBSI3aHHbIE C aHaJINW30M rpadoB, B YAaCTHOCTH
3a7a4yy  TOCTPOEHUS  ONTUMAJIbHOIO IMYTH MEXAY BEPIIMHAMU  OPHUEHTHPOBAHHOIO
AIMKJINYECKOro rpada u onpeaeneHust KOJIMYecTBa Pa3IUYHbIX MMyTed MEXy BEepIIHHAMH;

— (hopManu3oBaTh MOHATHE «AJITOPUTM» C MOMOUIBIO OAHON W3 YHHBEPCAJIbHBIX MOJesen
BblunciaeHui (MamuHa Triopunra, mamuHa [locta u ap.); moHuMaTh coaepxanue tesuca Yepua—
TrropuHra;

— TOHMMATh U MCIIOJIb30BaTh OCHOBHBIE MMOHSTHS, CBSI3aHHBIE CO CII0KHOCTHIO BBIYMCIICHUHN
(BpeMss pabOTBl M pa3Mep HCIOJIb3YyeMOM NaMsITH NpU 3aJaHHBIX HCXOJHBIX JAaHHBIX;
aCHUMIITOTUYECKAs CJIOKHOCTh aJrOpUTMa B 3aBHCHUMOCTH OT pa3Mepa HCXOAHBIX JIaHHbIX);
OTIpEeNeNATh CJII0KHOCTh U3y4aeMbIX B Kypce 0a30BBIX aJlTOPUTMOB;

—  AHaJIM3UPOBATh INPEMJIOKEHHBIM aNrOpUTM, HAIPUMEP ONPENEIATh, KaKHE pPE3yJIbTaThl
BO3MO>KHBI IIPU 33JJaHHOM MHOXXECTBE MCXOJHBIX 3HAUYEHUHN U IPHU KAKUX UCXOAHBIX 3HAUYEHUSAX
BO3MO>KHO TIOJIy4YEHHUE YKa3aHHbBIX PE3YJIbTATOB;



— co3JaBaTh, aHAIM3MPOBATH U PEAM30BBIBATH B BHJIE MPOrpamMM Oa3oBbIE aJITOPUTMBI,
CBSI3aHHBIC C AHAJMU30M 3JIEMEHTApHBIX (YHKUUH (B TOM 4YMCiIe MPUOIMKECHHBIX BBHIYMCICHUIN),
3alMChI0 YKCENl B MO3MIMOHHON CHCTEME CUMCIICHHS, ICTMMOCTBIO IIETbIX YHCEN; JHHEHHOM
00paboTKO# MOCIeI0BATEILHOCTEH ¥ MAaCCHBOB 4KceN (B TOM YHCIIE AITOPUTMBI COPTHPOBKH),
aHAJIM30M CTPOK, a TAK)KE PEKYPCHUBHBIC aITOPUTMBI;

- MNPUMCHATH MCTOJ COXPAaHCHHUA MPOMCEIKYTOUHLIX PE3YyJIbTATOB (MeTOI[ JUHAMHUYCCKOT'O
POrpaMMUPOBAHHUS) TS CO3JaHUs MOJMHOMHUAIBHBIX (HE MEepeOOPHBIX) AITOPUTMOB PEIICHHS
Pa3IUYHBIX 33]a4; MPUMEPbI: MOMCK MUHUMAILHOTO MYTH B OPUCHTHPOBAHHOM AlUKIMYECKOM
rpade, moIcYeT KOIMIeCcTBa MyTeH;

- cOo31aBaThb CO6CTBCHHBI€ AITOPUTMBL JJIA PCIICHHUA IMPUKIAJHBIX 3aJa4 Ha OCHOBC
U3yYCHHBIX AITOPUTMOB M METO/IOB;

— IPUMEHATH IIPU pPELICHUM 3a4ad CTPYKTYpbl HAHHBIX: CIHUCKH, CIOBAapU, IEPEBbA,
ouepead; MPUMEHATh MPU COCTABJICHHUU AJITOPUTMOB 0a30BbIe OMEpaIMd CO CTPYKTypaMH
JIAHHBIX;

— HCIONb30BaThb  OCHOBHBIE  TOHSTHS, KOHCTPYKIIMHM W CTPYKTYPbl  JaHHBIX
[I0CJICIOBATEIBHOTO TIPOTPAMMHUPOBAHMsI, a TaK)KE IpaBHa 3allUCH 3THX KOHCTPYKIHHA |
CTPYKTYP B BRIOPaHHOM ISl U3YYSHHS SI3BIKE IPOTPAMMHUPOBAHUS;

—  HCIIOJIb30BaTh B NpOrpaMMax JaHHbIC PA3JIUYHBIX THUIIOB; MPUMEHATh CTaHAAPTHBIE U
COOCTBEHHBIE MOANPOrpaMMBI JJIsi 00pa0OTKH CHMBOJIBHBIX CTPOK; BBIIIOJNHATH OOpPabOTKY
JAHHBIX, XPaHSIIUXCA B BUJE MAaCCHUBOB pa3IMYHON pPa3MEPHOCTH; BBIOMpaTh TUI IMKJIA B
3aBHCUMOCTH OT peElIaeMON IMOJ3aJayM; COCTABIATh LMKJIBI C MCIOJIb30BAaHUEM 3apaHee
OIpE/IeJICHHOr0 MHBAapUaHTa LMKJIA; BBIIOJHATE 0a30Bble ONEpAlMM C TEKCTOBBIMH U
JBOMYHBIMH (haillaMu; BBIIENATH TOA33/a49H, pEIIeHHEe KOTOPHIX HEOOXOTUMO JUIS PELICHHUs
IIOCTaBJIEHHONW 3aJayd B IIOJHOM O00bEME; pealu30BbIBaTh pEIIeHUs [0/3aJa4 B BHJE
HOJAINPOrpaMM, CBSI3bIBaTh MOANPOrPaMMBbl B €IMHYIO IPOrpaMMy; HCIOJIb30BaTh MOAYJIbHBII
HPUHIUI TIOCTPOEHHSI TPOrpaMM; UCIOIb30BaTh OUOINOTEKH CTaHJAPTHBIX MOIIPOrPaMM;

— IIPUMCHATH aJITOPUTMBI ITOMCKA U COPTUPOBKU IIPHU PCHICHUN THUIIOBBIX 3a1a4;

—  BBIIOJHATH OOBEKTHO-OPUEHTUPOBAHHBIM  aHaNM3 3aJauyd: BBIIEISATH  OOBEKTHI,
ONMHUCBHIBaTh Ha (OpPMarbHOM SI3bIKE WX CBOIHCTBA M METOJbl; PEAJM30BBIBATE OOBEKTHO-
OPUEHTUPOBAHHBIM MOJAXOJ AJS PELICHUs 33Jad CPeAHEH CIO0XKHOCTH Ha BBIOPAHHOM SI3bIKE
IpOTrpaMMUPOBAHUS;

— BBIIOJNHATH OMIAAKY W  TECTUpPOBAHME MporpaMM B  BBIOpaHHOWH  cpefe
IPOrpaMMUPOBAHHUS; HCIIOJIb30BATh HpHU pa3pabOTKe MporpamMMm CTaHAAPTHbIE OUOIMOTEKH
A3bIKa MPOrpaMMHUPOBAHMS M BHEIIHUE OMOIMOTEKH MPOTrpaMM; CO31aBaTh MHOTOKOMIIOHEHTHbBIE
porpaMMHBIE IPOAYKTHI B Cpejie IPOrpaMMUPOBaHUS;

— HUHCTAJUIMPOBaTh M JEUHCTAJUIMPOBATh IPOTPAMMHBIE CPEACTBA, HEOOXOIUMbBIE IS
petieHust yueOHBIX 3a/1a4 M0 BEIOPAHHOM CTIeHaIn3alliu;

—  TOJB30BAThCS HaBbIKAaMHM (OpMAIM3aLUU 3a/aud; CO3JaBaTh OINHCAHHUS MPOrpamM,
MHCTPYKIUU TI0 UX UCIIOJIb30BAHUIO U OTUETHI MO BBHIOJHEHHBIM TPOEKTHBIM paboTam;

—  paspabareiBaTh M HCIIOJNB30BaThb  KOMIIBIOTEPHO-MAaTE€MaTH4YeCKHE  MOJIENH;
aHAJTM3UPOBAaTh COOTBETCTBUE MOJIENM pPEAIbHOMY OOBEKTYy WJIM TPOLECCY; NPOBOAUTH
OKCIEPUMEHTHl U  CTaTHUCTUYECKYI0 00pabOTKy JaHHBIX C TIIOMOIIBIO KOMIIBIOTEPA;
MHTEPIPETUPOBATh PE3YJbTaThl, MOIy4aeMble B XOJ€ MOJEIUPOBAHUS pEalbHBIX IMPOLECCOB;
OLIEHUBATh YMCIIOBBIE MTAPAMETPhl MOJIETUPYEMBIX OOBEKTOB U MPOIIECCOB;

— TIOHUMAaTh OCHOBHBIE NPUHIMIIBI YCTPOWCTBA M (PYHKIHMOHHUPOBAHHUS COBPEMEHHBIX
CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; BBIOMpAaTh KOH(UTypanuilo KOMIIBIOTEpPA B
COOTBETCTBUU C PEIIaeMbIMH 3a/1a4aMH;

— T[IOHMMaTh Ha3HAu€HWe, a TaKKe OCHOBHbIE MPHUHILMUIIBI YCTPOHCTBA U pPabOTHI
COBPEMEHHBIX OINEPALMOHHBIX CHUCTEM; 3HATh BUIBl U HA3HAYEHHE CHCTEMHOIO IPOrPaMMHOIO
obecneucHus;

—  BJIAJeTh NPUHIMIIAMU OpraHU3allMyd HEepapXHuecKuX (hailIoBBIX CHCTEM M UMEHOBAHHS
¢aiinoB; UCIOIB30BATH IAOJIOHBI JUIsI OIIMCAHUS TPYMIIHI (ailyioB;

—  HCIIOJIb30BaTh Ha MPAKTHKE OOLIME MpaBuia MPOBEACHHS UCCIIEN0BATEIBCKOIO MPOEKTA



(mocTaHOBKa 3aJaud, BBIOOP METOJOB HCCIEAOBAaHUS, TOATOTOBKA WCXOJHBIX JTaHHBIX,
MIPOBEJICHUE HCCIIEOBaHMsI, (POPMYIUPOBKA BBIBOJOB, IMOJArOTOBKAa OTYETa); IUIAHMPOBATh U
BBITIOJTHATH HEOOJIBIITNE HCCIICIOBATEIbCKIE TPOCKTHI;

—  HCIOJIb30BaTh JUHAMUYECKHE (DJIEKTPOHHBIC) TaONMIBIL, B TOM 4HCIEe (GOPMYIBI C
UCIOJIb30BAaHUEM A0COJIFOTHOW, OTHOCUTEIBHOM M CMELIAHHOM ajpecaluu, BblIEIECHUE
Jiarna3oHa TaOIuLbl U YHOPsI04MBaHUE (COPTUPOBKY) €ro 3JIEMEHTOB; TOCTPOEHHE IPahUKOB 1
Jauarpamum;

— BJAJeTh OCHOBHBIMH CBEICHHSIMH O TAaOIMYHBIX (PENAUOHHBIX) 0a3ax ITaHHBIX, HX
CTPYKTYpE, CPEACTBaxX CO3JaHMs U PabOThl, B TOM YMCJE BBIIOIHITH OTOOpP CTPOK TaOJMUIBL,
YJIOBJIETBOPSIIOIINX OMNPEIEICHHOMY YCJIOBHIO; ONMCHIBATh 0a3bl JAHHBIX U CPEACTBA JOCTYIA K
HUM; HallOJHATh pa3paboTaHHyO0 0a3y JaHHBIX;

—  HUCIOJIb30BaTh KOMIBIOTEPHBIC CETH JUIi OOMEHA JAaHHBIMHU TPU PEHICHUH MPHKIATHBIX
3az1ay;

— OpraHu30BBIBaTh Ha 0a30BOM YPOBHE CETEBOE B3aWMOJICHCTBHME (HACTpamBaTh pPadOTy
npotokoinioB cetu TCP/IP u onpenenste Macky ceTu);

— IIOHMMAaTh CTPYKTYpPY AOMEHHBIX UMEH; IpuHUuIIbl IP-anpecannn y310B cety;

— TpeACTaBIATh OOLIMe NPUHIMIBI pa3pabOTKM M (YHKLUHMOHHUPOBAHUS HMHTEPHET-
NPUJIOKEHUH (CalThl, OI0TH U 1Ip.);

— TIPUMEHATHh HAa TPAKTUKE MPUHLOUIBI oOecredyeHus: WH(POPMAIMOHHON OE30MacHOCTH,
crocoObl U cpeacTBa obecnieueHus: HajlexxHoro ¢pynkunonuposanus cpeacts UKT; cobmonars
pu paboTe B ceTH HOpMbI MH(POPMALIMOHHOM 3TUKH U IpaBa (B TOM YMCJIe aBTOPCKHUE [IPaBa);

— TPOEKTHPOBAaTh COOCTBEHHOE AaBTOMAaTU3MPOBAHHOE MECTO; CJEel0BaTb OCHOBaM
0e30MacCHON M DKOHOMHUYHOH pPa0OTBI C KOMIBIOTEpAaMH H MOOWJIBHBIMH YCTPOWCTBAMH,
coOyo/laTh ~ CaHUTapHO-TMTMEHMYECKHEe TpeOoBaHMs Npu  paboTe 3a  MEepPCOHATbHBIM
KOMIIBIOTEPOM B COOTBETCTBUU ¢ HOpMaMH AeicTByromux CanlluH.

BbIHyCKHHK Ha yl".]'lyﬁ.]'lel—[l—lOM YPOBHE MMOJIYYHUT BO3MOKHOCTH HAYIUTHCH:

—  NpumeHsmb KOObl, UCHpAGIsiowue OwudOKY, GO3HUKULUEe Npu nepedave uHgopmayuu,
onpeodensims NPOnYyCKHYI0 CNOCOOHOCMb U NOMEXO3AWUWEHHOCIb KAHALA C653U, UCKAJNICEHUE
ungopmayuu npu nepeoave NO KAHALAM CBA3U, A MAKK*CE UCNONb30BAMb ANCOPUMMbL CHCAMUSL
oannwvix (ancopumm LZW u op.);

—  ucnonvszoeamv 2pagul, 0epesvs, CNUCKU NPU ONUCAHUU O0OBLEKMO8 U NpPOYeccos
OKpYJcalouje2o mMupa, UCNOIb308amb NpeQuKCHble O0epedbs U Opyeue 6udbl 0epesbed npu
PpeeHUU aneopumMU4ecKux 3a0ay, 8 Mmom yucie npu aHaiuze K00os;

—  UCNONb306AMb 3HAHUSL O MEMOOe «PA3Oesill U GIACMEYILY,

—  NpuBOOUMb NPUMepPbL PA3TUUHBIX AI2OPUMMOE peulenus 00HOU 3a0ayu, KOmopule umelom
PA3IUUHYIO CTLOACHOCHb, UCHOIb308AMb NOHSAMUE NEPeDOPHO20 AN2OPpUMMA,

—  UCNONb306AMb  NOHAMUE  VHUBEPCANbHO2O — Al20pUMMdA U  NPUBOOUMb  NpUMeEpbl
AneoOpUMMUYECKU HePa3peuuMbLx npooiem;

—  UCNONIBb3068AMb 8MOPOUL A3bIK NPOSPAMMUPOBAHUS, CPABHUBAMb NPEUMYUeCMEa U
HeOOCMAamKu 08yX A3bIK08 NPOSPAMMUPOBAHUSL,

—  €030a8amv NPOSPAMMbL 05l Y4eOHbIX UL NPOEKMHBIX 3a0ay CPeOHell CLOHCHOCU,

—  UCNONb3068aMb UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIE MEXHOI02UU NPU MOOENUPOBAHUU U
auanuze npoyeccos U si8NeHULl 8 COOMEemcmeauU ¢ 6blOPAHHbLIM NPOPUIEM,

— 0CO3HaHHO nodxodumv K 6vibopy HKT-cpeocme u npocpammuozo obecneuenus O

pewieHus 3a0a4, 803HUKAOWUX 8 X00e yuebbl U 6He ee, O/l CBOUX YUeOHbIX U UHbIX Yeell;

—  NpoooUmMb (8 HECNOJNHCHBIX CAYYAsX) 6epudpukayuio (nposepKy HAOe’CHOCmU U
CO2NACOBAHHOCTU) UCXOOHBIX OAHHBIX U BANUOAYUIO (NPOBEPKY OOCMOBEPHOCMU) Pe3ylbmamos
HAMYpHLIX U KOMILIOMEPHBIX IKCNEPUMEHM OB,

—  UCnOJb306antb nakemvl npocpamm U CePBUCHl 06pa60mi<u u npedcmaeﬂeHu}z 0aHHblx, 6
MoM qucie — CIMamucmuydecKkoll 06pa60m1<u,‘



—  UCNOTBL306aMb MEMOObl MAWUHHO20 00YYeHUs NPU AHAU3e OAHHBIX, UCNOIb308AMb
npedcmasienue 0 npoobieme Xpanerus u 00pabomru 60IbUUX OAHHBIX,

—  co30asamv MHO2OMAOIUYHbIE DA3bl OAHHBIX; pabome ¢ 6a3aMu OAHHBIX U CNPABOYHBIMU
cucmemamit ¢ ROMoubIo eb-unmepaetica.

I1. Conep:kanue yuednoro npeamera

Llenb u3ydenus ydeOHoro npeamera «HMupopmaruka» — obecrnieueHue JalbHEUIIETO Pa3BUTHUS
MH(POPMALIMOHHBIX ~KOMIETEHIMH  BBITYCKHHKA, TOTOBOrO K pabore B YCIIOBUSIX
pa3BUBaOIIErocs MHGOPMALMOHHOTO OOIIECTBA M BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE

Tpyza.
Yri1y01eHHBIH yPOBEHb
Beenenune. Undopmauus u nuapopmaunonabie npoueccol. JJlannbie

CnocoObl NpeaAcCTaBJICHHUA JAaHHBIX. Pazauums B NpEaACTaBJICHUU JaHHBIX, MIPECAHA3HAUYCHHDBIX IJIA
XPaHCHUA U 06pa6OTKI/I B aBTOMATU3HWPOBAHHBIX KOMIIBIOTCPHBIX CUCTEMAaxX U MPCAHASHAYCHHBIX
JJIA BOCIIPpUATHUS YCTTIOBECKOM.

Cuctembl. KOMITIOHEHTBI cHCTEMBI U WX B3auMojeiicTBre. H(popManimoHHOE B3aUMOICHCTBHE B
cucreMe, ynpabiieHHE. Pa3OMKHYTBIE M 3aMKHYTBIE CUCTEMBI YyIIpaBieHus. Mamemamuueckoe u
KOMNbIOMEPHOE MOOENUPOBAHUE CUCTEM YNPAGLEHUSL.

MartemaTu4ecKkre OCHOBbI HHPOPMATHKH

Texkcernl 1 koaupoBanue. Ilepenaya faHHbIX

3H8.KI/I, CHUTHAJbI ¥ CUMBOJIbI. 3HAKOBBIC CHCTECMBI.

PaBHOMepHble 1M HepaBHOMepHble Koibl. [IpedukcHbie koawl. Ycioue dano. Obpamnoe
yenosue @ano. AATOPUTMBI IEKOAUPOBAHUS NTPH UCTIOIb30BAHUY NPEPHUKCHBIX KOIOB.

Cxarue MaHHBIX. YYeT YacTOTHOCTH CHMBOJIOB TIpU BBIOOpPE HEPABHOMEPHOTO KOJA.

Onmumanvroe xoouposanue Xaggmana. Vicnonb3zoBanue mporpaMmm- apXuBaTopoB. Aneopumm
LZW.

Hepez[aqa JaHHBIX. I/ICTO‘-IHI/IK, INpUEMHUK, KaHal CBi3HU, CUTHaJI, KOJHUpPYIOUICEC U
JIEKOJIMPYIOIIEE YCTPOUCTBA.

IIponyckuas cnocobHocmsb u NOMexo3auueHHoCmy Kanana cészu. Koouposanue coobwenuii 6
COBPEMEHHBIX CPeOCmBax nepedauul OAHHbIX.

Uckaxxenne nHbOpManiy Mpu mepeaade mo KaHaaam cBs3u. Koasl ¢ BO3BMOXHOCTHIO
0OHapy>XeHHS ¥ UCTIPABJICHHS OIINOOK.

Cnocobwl  3awumel  uHgopmayuu, nepeoasaemoi no Kamaiam cessu.  Kpunmoepagus
(ancopummol wiugposanus). Cmeeanocpagus.

JAuckperusanms

I/ISMCPCHI/IH u AUCKPCTHU3Al U, Yacrora u Pa3pAAHOCTDb HBMepCHHﬁ.
yHI/IBCpcaJ'IBHOCTB JAUCKPECTHOT'O NPCACTABIICHUSA I/IH(bOpMaLII/II/I.

JluckpeTHOE MpejcTaBleHre 3BYKOBBIX JaHHBIX. MHOTOKaHallbHas 3anuck. Pa3mep daiina,
MOJIyYEHHOTO B pe3yJibTaTe 3aluCcH 3ByKa.

JuckperHoe [IpEeCTaBICHUE CTaTUYECKOMN U JUHAMUYECKOHU rpaduueckon
uHpOpMaLIUH.

Corcamue 0anHbIX npu XpaHeHuu epaguyeckoll u 36YK08ou uH@opmayuu.



CucreMbl cCUMCJIeHUS

CBolicTBa TO3UIIMOHHOM 3aMMCH YHCIa: KOJIMYSCTBO LII/I(bp B 3aIIMCH, ITPU3HAK JCIIUMOCTH YHCJIa
Ha OCHOBaAHHE CHUCTCMbI CUUCJIICHUS.

AJ'IFOpI/ITM mepeBoaa ,HCCHTHHHOIZ 3aI1iMCu 4uciia B 3aIIMCh B HOSHHHOHHOﬁ CUCTEMCE C 3alaHHbIM
OCHOBAHHCM. AJIFOpI/ITMI)I IIOCTPOCHHUA 3allMCh 4YHcCila B HOSI/IHHOHHOﬁ CHUCTEME CYHCIICHHUA C
3aIaHHBIM OCHOBAHUCM W BBIYHCJICHUA YUCIIA IO CTPOKC, coaepmameﬁ 3alrch 3TOro 4ucia B
HOSHI.[PIOHHOﬁ CHUCTEMEC CUHUCJIICHUS C 3aaHHbIM OCHOBAHHEM.

ApI/I(i)MCTI/ILICCKI/Ie ﬂeﬁCTBHH B IIO3UIIMOHHBIX CUCTEMAX CUHCJIICHHUA.

Kpamxaﬂ u paseepHymas qbopMa 3anucu CMEWwAarHblx 4Yuceil 6 NO3UYUOHHbIX cucmemax
CHUCTIeHUA. Hepeeod CMEWARHO20 Yucia 6 NO3UUYUOHHYIO cucmemy CHYUcCjlerusl ¢ 3A0AHHBbIM
OCHOBAHUEM.

Ilpeocmasnenue yenvix u 6ewjeCmeeHHvIX uucel 8 namamu komnviomepa. Komnviomepnas
apugpmemuxa.

JJieMeHThl KOMOMHATOPHKH, TCOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH

Onepanuu «<MMILTUKALAS», «IKBUBAJICHIU». Jlorndeckue GyHKINN.

3aK0oHEBI anre6pLI JIOTHKH. OKBHBAJICHTHEIC npeo6pa30BaHI/m JJOT'MYCCKUX BBIpa)KeHI/Iﬁ.
Jlornueckue YpaBHCHHA.

[TocTpoeHue TOruuecKoro BeIpaKeHusl ¢ JaHHOW TaOauIel uCTUHHOCTHU. {3 bIOHKTUBHAS
HOopManbHast popma. KoHbIoHKMUBHASL HOPMATILHASL hopma.

Jlormueckue 31eMeHThl KOMIbIOTEPOB. [locTpoeHue cxeM 3 6a30BbIX JIOTHYECKUX JIEMEHTOB.
JluckpeTHble UTpBI ABYX UTPOKOB € MOJHOW MH(OpMannell. BeIMrpbIIHbIE CTpaTErnu.

JlucKpeTHbIE 00bEKTHI

Pemenune anropuTMHuyecKux 3aJad, CBSI3aHHBIX C aHAJIU30M rpadoB (IPUMEPHI: MOCTPOEHUS
ONTUMAJIBHOTO IYTH MEXIy BEpUIMHAMM OPHEHTHPOBAHHOIO alUKIMYECKOro rpada;
OTIpeieNIeHUs] KOJTMYECTBA Pa3IMYHbIX MyTEH MeX/1y BEpIINHAMH).

O06xo/1 y3710B JIepeBa B IIIYOUHY. YnopsoouenHvle depesbs (0epesvsi, 6 KOMOPbIX YNOPs00YeHbl
pebpa, svixoosawue uz 00H020 Y31a).

Hcnonb3oBaHue J€peBbEB NPU PEIICHUH aITOPUTMHUYECKUX 3ahay (IPUMEpPBI: aHalIu3 paboThI
PEKYPCHUBHBIX aJITOPUTMOB, Pa3dop apupMETHUECKUX M JIOTMYECKHUX BbIpakeHui). bunapHoe
nepeBo. Hcnonvzosanue oepesbes npu XpaHeHuu OaHHbIX.

Hcnonb3oBanue r1padoB, JepeBbEB, CIHMCKOB IPH ONUCAHUUM OOBEKTOB M IPOIECCOB
OKpPYXKaroIllero Mupa.

AJTOpUTMBI ¥ 3JIeMEHTbl  NPOrPaMMHPOBAHUS

AJITOPUTMBI H CTPYKTYPbI JaHHBIX

AJNTOPUTMBI HCCIIEIOBAHNUS IIEMEHTAPHBIX (DYHKIMHA, B YACTHOCTH — TOYHOT'O U MPUOIHNKEHHOTO
pelieHus KBaJpaTHOTO YpaBHEHHMs] C I€JbBIMM M BEIIECTBEHHBIMH KO3 UILIMEHTaMH,
OTIpeieNIeHNs SKCTPEMYMOB KBaIpaTUYHON (DYHKIIMM Ha OTpe3Ke.

ANTOpUTMBI aHaTM3a U peoOpa3oBaHus 3alUCEHl YUCeN B TO3UIIMOHHON CHUCTEME CUMCIICHHUS.

ANTOPUTMBI, CBSI3aHHBIE C IETTMMOCTBIO LIEJbIX uncen. Anroput™ EBkinuaa i onpeaenenus
HO/I nByx HaTypanbHBIX YUCEIL.

AJNTOPUTMBI JIMHEWHOW (OAHOMPOXOJHOW) O0OpaOOTKH TOCIENOBATEILHOCTH YHCENT 0e3
UCTIOJIB30BaHUsl  JOMOJMHHUTEIBHON TaMATH, 3aBUCSIIEH OT JUIMHBI IIOCIEIOBATEIBHOCTH



(BBIUMCIIEHUE MAaKCHMyMa, CYMMBI; JIMHEHHBIM mouck u T.m.). OOpaGoTka 3II€MEHTOB
II0CJIEI0BATENBHOCTH, YJIOBJICTBOPSIOIINX OIPEACIIEHHOMY YCIOBUIO (BBIYMCIEHHE CYMMBI
3a/laHHBIX 3JIEMEHTOB, UX MAKCUMyMa H T.I1.).

AJ'IFOpI/ITMBI 06pa6OTKI/I MaCCHUBOB. HpI/IMepHZ MNEPECTaHOBKA 3JIEMCHTOB JAHHOI'O OJHOMEPHOI'O
MaCCuBa B 06paTHOM IIOpAOKE; I_[I/IKJ'II/ILICCKI/Iﬁ CABUI' DJJIEMCHTOB MaACCHBA, 3allOJIHCHUC
ABYMCPHOI'0O YHCJIOBOTO MacCCHBa IO 3aJdaHHBIM IIpaBUJIaM; IIOHUCK 3JICMCHTAa B JABYMCPHOM
MAaCCHUBE€;, BBIYHCIICHHEC MAKCHMMyMa H CYMMBI 3JIECMCHTOB ABYMCPHOI'O MacCCHBaA. Bcmasxa u
ydaﬂeHue IJIeEMEHMO6B 6 MAcCCUuee.

PekypcuBHbBIE aJITOPUTMBI, B YACTHOCTH: HaXO0KJCHHE HATYPAJIBbHOM U 11€JIOW CTENeHH 3a1aHHOTO
HEHYJICBOTO BEIIECTBEHHOTO YHUCIJIA; BBIYUCICHHE (DAKTOPHAIIOB; BBIUYMCIICHHE N-TO JJIEMEHTa
PEKYpPpPEHTHOM  TOCIENIOBaTENbHOCTH  (Hampumep, mocienoBaTesbHOCTH — Dubonayum).
[locTpoenue u aHanu3 nepeBa PEKYPCUBHBIX BBI30BOB. BO3MOXKHOCTH 3alHMCH PEKYPCHUBHBIX
aIropuTMOB 0€3 SIBHOT'O UCIIOJIb30BAHUS PEKYPCHH.

CopTupoBKa OJHOMEPHBIX MacCHBOB. KBaJapaTuuHble aaropuTMbl COPTHPOBKH (TIpUMep:
COpTUpOBKa My3bIpbkoM). CnusHuE JBYX OTCOPTUPOBAHHBIX MacCHUBOB B OJuH 0e3
UCIIOJIb30BAaHUS COPTUPOBKH.

ANTOpUTMBI aHaiM3a OTCOPTHUPOBAHHBIX MACCHUBOB. PeKkypcuBHas peanu3ansi COPTUPOBKHU
MaccHBa Ha OCHOBE CIUSHHS IBYX €r0 OTCOPTHPOBAHHBIX ()PAarMEHTOB.

AJIFOpI/ITMI)I aHaJin3a CHMBOJIBHBIX CTPOK, B TOM YHUCJIC: IMOACUYCT KOJMYCCTBA MOSBJICHUH
CHUMBOJIa B CTPOKE; pa3OUeHne CTPOKU Ha CJIOBa MO MPoOEIbHBIM CUMBOJIAM; MOUCK MOJCTPOKU
BHYTPHU JAHHOW CTPOKH; 3aMEHA HANJAECHHON MOACTPOKHU HA IPYTYIO CTPOKY.

[Toctpoenue rpaduka GpyHkuuu, 3agaHHON HOPMYIIOi, IPOorpaMMoi 1 TabIuIei 3HaUCHUH .

AJTOpUTMBI TPUOTMKEHHOTO pEIICHHs YpaBHEHHM HAa TAHHOM OTpe3Ke, HampuMep, METOJ0M
JIeTICHHsI OTPe3Ka MOToIaM. AJITOPUTMBI TPHOIMKEHHOTO BBIYUCIICHUS JJIUH | TUIOMIAICH, B TOM
yucie: MpUONIMKEHHOE BBIUMCIEHUE [UIMHBI IUIOCKOW KPHBOM IIyTeM AamnmpoKCHMAalluu ee
JIOMaHOM; TPUOIIKEHHBIN IMOACYET METOJOM Tparenuil IUIoMmaay moa rpagukoM QyHKIWH,
3aJaHHON (opMyInoil, mporpammol win Talbnuued 3HadeHuil. Ilpubnuoicennoe @vluucieHue
nrowaou  ¢gueypel  memooom  Moume-Kapno. [locmpoenue mpaexmoputi, 3a0aHHbIX
pasHocmHuuimMu  cxemamu. Pewenue 3adau  onmumuzayuu. Aneopummvl  GblYUCIUMETbHOLL
eeomempuu. Beposmnocmuvie aneopummbl.

CoxpaHeHHE ¥ HCIHOJB30BaHUE IPOMEKYTOUHBIX pE3ylIbTaTOB. MeETON IUHAMHUYECKOIO
IIPOrpaMMHUPOBAHUS.

[TpencraBieHne O CTPYKTYpax MaHHBIX. [IpUMepsI: CIIHCKH, CIIOBapH, JEPEBbs, odepenu. Xoui-
maobauywl.

SA3bIKHM IPOrPaMMHUPOBAHNS

[Toanporpammel (mpouenypsl, Gpynkiun). [lapamerps! noanporpamm. PekypcuBHbIe mpolie1ypsl
U QYHKIUH.

Jlornueckue nepemeHHble. CUMBOJIbHBIE U CTPOKOBBIE IepeMeHHbIe. Ornepaiiu HaJl CTPOKaMHU.
JIBymepHBIE MacCUBBI (MaTpHIlI). MHO2OMepHbIE MACCUBDL.
CpenctBa paboThI C TaHHBIMH BO BHENIHEH naMsaTu. Daisl.

[TonpoObHOE  3HAKOMCTBO C  OJAHMM M3  YHUBEPCAIbHBIX  MPOLEAYPHBIX  SI3BIKOB
IpOrpaMMHUpPOBaHUs. 3aluCh ANTOPUTMHUYECKUX KOHCTPYKUMH M CTPYKTYp JaHHBIX B
BBIOPAHHOM s13bIKE MporpammupoBanus. O030p MpoLEeTypHBIX A3BIKOB IPOrpaMMHUPOBAHUS.

Hpedcmaeﬂenue O CUHmMAKCcUuce U CemManmuKe A3blKa npocpammupoeaHusl.



Ilonamue o HenpoyedypHbIX A3bIKAX NPOSPAMMUPOBAHUS U NAPAOUSMAX NPOCPAMMUPOBAHUS.
H3yuenue 6mopoeo A3vlka npocpammupo8aHus.

Pa3padoTrka nporpamm
Oranbl peleHns 3a/1a4 Ha KOMIIBIOTEPE.

CrpykrypHoe mnporpammupoBanue. [IpoBepka ycCilOBHsA BBINOJIHEHMsS LHKJIA J0 Hadana
BBITIOJHEHMS TeJla [IMKJIA U IIOCIIE BBIIIOJIHEHUS TEJa LUKJIIA: IOCTYCIOBUE U NPEAYCIOBUE LIUKJIA.
WMHBapuaHT nuKIIA.

MeToap! IPOEKTUPOBAHUS ITPOrPAMM «CBEPXY BHM3» M «CHHU3Y BBepX». Pa3paboTka mporpamm,
MCIOJIb3YIOUIUX MTOANPOTrPAMMBI.

Bubnuorexku moanporpaMM M UX HCIOJIB30BaHHE.

WuTterpupoBanHas cpefa pa3padOTKH MPOTrpaMMbl Ha BHIOPAHHOM SI3BIKE MPOTPAMMHUPOBAHHSL.
[Tonb30Barenbckuil HHTEP(ENC MHTETPUPOBAHHON CPeIbl pa3pabOTKU Iporpamm.

[TonsiTne 06 00BEKTHO-OPUEHTHPOBAHHOM MTPOrpaMMUPOBaHUH. OOBEKTHI U KIIACCHI.
Hunxancynayus, nacreoosanue, noaumophusm.

Cpenpr  ObicTpoii  pa3paboTku mporpamm. ['paduueckoe mnpoekTupoBaHue uHTEpdeiica
nosab3oBarens. Vcnonb3oBanue Moayiell (KOMIOHEHTOB) ITPH pa3padoTKe MPOrpaMMm.

DJIeMeHThI TeOpHH AJITOPUTMOB

Qopmanuzanus MOHATHS —aidroputMa. Mamuna TelopuHra — nOpuMep aOCTPaKTHON
YHUBEPCAIbHOU BhIUUCINTENBHOU MoJenu. Te3uc Yépua—Trropunra.

Hpyeue ynusepcanvnvle eviuuciumenvuvie mooeiu (npumep.: mawuna Iocma). Ynueepcanvholil
aneopumm. Beiuuciumvie u  Hegvluuciumvie Gyuxyuu. Ilpobnema ocmanosku u - ee
Hepaspeuumocma.

Abcmpakmubie yHUBEPCalbHble NOPOHCOAOUUE MOOENU (NPUMED: SPAMMAMUKY).

CII0KHOCTh  BBIUMCIICHHS: KOJMYECTBO BBIMOJHEHHBIX OIEPAIMii, pa3Mep HCIOIb3yeMOil
HaMsTH; UX 3aBHCHMOCTh OT pa3Mepa MCXOIHbBIX JaHHBIX. CII0KHOCTh aJrOpUTMa COPTHPOBKH
ciusiaueM (MergeSort).

HpI/IMepLI 3ala4 aHaJIn3a aJITOPUTMOB: OIIPEACIICHUC BXOAHBIX JAHHBIX, [IPU KOTOPLIX AJITOPHUTM
HacT YKa3aHHBII>'I PE3YIbTAT; ONPCACIICHUC PE3YyJIbTaTa AJI'OpUTMaA 0€3 ero MOJHOTO MOIIAroBOIr0
BBITIOJTHCHN .

ﬂom3ameﬂbcm6‘0 npasujlibHOCmMu npocpamm.

MaremaTuyeckoe MOAeJMPOBaAHUE

[TpakThdeckass paboTa C KOMIBIOTEPHONH MOJENBI0 MO BbIOpaHHOW Teme. IIpoBeneHue
BBIYHMCIIUTEIILHOTO JKCIIEPUMEHTa. AHaNMM3 JOCTOBEPHOCTH (TIPABAOINOAO0MS) pPE3yJbTaTOB
KOMIBIOTEPHOTO IKCIIEPHMEHTA.

[IpencraBiaeHne pe3ynbTaTOB MOJCIUPOBAHUS B BHUJE, YIOOHOM Uil BOCIPHSTHS YEJIOBEKOM.
['paduueckoe npecTaBIeHUE JAHHBIX (CXEMBbI, TaOIHIIbI, TPApHUKH).

HOCTpOCHI/IC MaTeMaTUUECKUX MOAESIIeH Is peUICHUS NPAKTUYCCKUX 3a/1a4.

HmurtaiimonHoe MO/ICIIMPOBAHUE. Mooenuposanue cucmem MaAcco802o
00CIYAHCUBAHUS.

HUcnonvzosanue 0uc1<pemu3auuu U YUCTCHHBIX MEMOO08 8 MAMeMamu4ecKom
Modeﬂupoeaﬂuu HENnpepbl8HblX NPOUECCOB.

Hcnonv3zo6anue cped umumayuonHo20 MOOEIUPOBAHUSA (BUPMYATbHBIX 1AO0OPAmMoputi) OJisl
nPo6edeHUss KOMNbIOMEPHO20 IKCNEPUMEHMA 8 YUEOHOU 0eslmelbHOCHU.



Komnvromepnuiii (6upmyanbHulil) u MamepuaibHblil RPOMOmMunsl U30eaus.
Hcnonv3zoeanue yuebHbIX cucmem asmomamusupo8aHHo20 NPOEeKMUPOSaAHUs.

NHpopManMOHHO-KOMMYHUKAIIMOHHbIE TEXHOJOTMH M HX HCHOJb30BaHME VIS aHAJIH3a
JAaHHBIX

AnmnapaTHoe U IpOrpaMMHoOe o0ecrieyeHne KOMIbIOTEpPa
AnmnaparHoe obecrieueHue KOMIbIOTEpoB. [lepcoHanbHbIi KOMITBIOTED.

MHoromponeccopusie  cucteMbl. Cynepkomnwromepwvi. Pacnpedenennvie  gvluuciumenbHule
cucmemvl U obpabomka OorvwUX OarHblx. MoOWIBHBIC U(PPOBBIE YCTPOHWCTBA M UX POJb B
KOMMYHHUKAIMIX. Bcmpoennvie komnvromepwvl. Muxpoxonmponiepvl. Pobomuszuposanmvie
npouU3Bo0Cmada.

CooTBeTcTBHE KOHHIYpalil KOMIBIOTEpPAa peIIaeMbIM 3ajadaM. TeHJAEHIHMH pa3BUTHUS
anmnapaTHOro ooecrneyeHus: KOMIbIOTEPOB.

[Tporpammuoe obecnieuenne (I10) KOMIBIOTEPOB W KOMITBIOTEPHBIX cucTeM. Kiaccudukamus
nporpaMMHOTO  obOecriedeHusi. MHOrooOpasue OINEpaloOHHBIX CHCTEM, WX (QYHKIUH.
[TporpamMmmMHoOe obecrieueHuE MOOMIIBHBIX YCTPOMCTB.

Mooenv ungopmayuonnou cucmemvl «KiueHm—cepsepy. Pacnpedenennvie moodenu
nocmpoenus UH@GOpMayuouHvlx cucmem. Hcnonvsoeanue obnauHbIX MexHONO2Uli 0OpadbomKu
OAHHBIX 8 KDYNHBIX UHGDOPMAYUOHHBIX CUCEMAX.

WucTamsmus u JCUHCTAJIIALIS IIPOrpaMMHOTI0 o0ecrieYeHusI. Cucmemnoe
AOMUHUCMPUPOBAHUE.

TGHI[GHIII/II/I Pa3BUTHA KOMIIBIOTCPOB. Keanmoebie eviuucnenus.

TexHuka ©Oe€30MacCHOCTH U TpaBuia pabOThl Ha KOMIbIOTEpe. ['UrueHa, »proHOMHUKA,
pecypcocOepekeHue, TEeXHOJOTHYEeCKHe TpeOOBaHUS MpU HIKCIUIyaTallud KOMIIBIOTEPHOIO
pabouero mecta. I/Ipoexmuposanue agmomamuszupo8aHHo2o paboie2o mecma 6 cOOmeemcmeaeun
C Yenamu e2o UCNnoIb3068aAHUS.

Ilpumenenue cneyuanusupoBaHHbIX NPOSPAMM OISl Obecneyenus cmabuibHoU pabomsl cpeocms
UKT. Texnonoeus npogedenus npogunraxmuyeckux pabom nao cpedcmeamu UKT: ouacnocmuxa
HeucnpasHocmel.

IToaroToBKa TEKCTOB M AEMOHCTPAIIMOHHBIX MAaTCPHUAJI0OB

TexHomoruM CO3/MaHMsI TEKCTOBBIX JOKYMEHTOB. BcraBka rpaduueckux OOBEKTOB, TaOHII.
Hcnonb3oBaHne TOTOBLIX I1a0JIOHOB U CO3JaHIUE COOCTBEHHBIX.

CpenctBa moucka u 3ameHbl. Cuctembl mpoBepku opdorpaduu u rpammatuxku. Hymeparus
cTpanui. Pa3paboTka THMIIEPTEKCTOBOrO JOKYMEHTa: ONpeAeleHHE CTPYKTYphl JOKYMEHTa,
aBTOMaTHUYeCKOe (POPMUPOBAHUE CIIMCKA MIUTIOCTPALNl, CHOCOK U LIUTAT, CIMCKA HCIIOJIb3YeMOM
auTepatypsl U Tabmui. bubmmorpaduueckoe onucanue AoKyMeHTOB. KomekTuBHas pabora c
JOKyMeHTaMu. PerieH3upoBaHue TeKcTa.

CpencTBa co3aHus U PEAAKTUPOBAHUS MaTEMAaTUYECKUX TEKCTOB.

Texuuueckue cpeacrBa BBOAA TCKCTA. PacnosnaBanue tekcra. Pacno3znasanue yCMHOZZ pedu.
KOMI’lbiOmepHa}l eepcmKa mexkema. Hacmonvno-uszoamenvcxue cucmemol.

PaGoTa ¢ ay1imoBuU3yaibHbIMU JAHHBIMH

Texnudeckue cpenctBa BBoAa rpaduyeckux uzoOpakeHuil. KaapupoBanue wu300pakeHH.
I{BetoBrie Moaenu. Koppekius nzodpaxenuii. Pabota ¢ MHOTOCIIOHHBIMU N300paKEHHUSIMHU.

PaGoTa ¢ BekTopHBIMU IpaduIecKuMU 00beKTaMu. [ pynmupoBka u TpaHcpopMaiusi O0bEKTOB.



TexHonoruu BBo1a M 00pabOTKH 3BYKOBOM U BUACOMH(OPMAITUH.

Texnonoeuu yugposoeo mooenuposanusi u npoekmuposanus Hosvix uzdenutl. Cucmemvl
aA8MoMamu3upo8aHHo2o npoekmuposanus. Paspabomka npocmetiwux uepmediceti demanei u
V3108 C UCHOIb308AHUEM HPUMUMUBOS CUCTIEMbl A8MOMAMUUPOBAHHOZO NPOEKMUPOBAHUSL.
AooumusHvle mexuonocuu (3D- neuamy).

JJIeKTPOHHBbIE (IUHAMUYECKHEe) TA0J UL bI

Texnonorus o0pa®oTku uucioBoil mHbopmanuu. BBom M penakTupoBaHHE ITaHHBIX.
ABtozanonnenue. @opmarmpoBanue sueek. CranmaptHeie (yHKUMU. BuIbl CCBUIOK B
dopmynax. OunbTpanus U COPTHPOBKA JaHHBIX B AuanazoHe win Tabnuue. KoiexkTtuBHas
paboTta ¢ JaHHbIMU. [loO0KII0UeHUe K BHeUHUM OAHHBIM U UX UMIOPHI.

Peuienne BHIMUCIUTENBHBIX 33]1a4 U3 PA3IMYHbBIX MPEIMETHBIX 00JIaCTeH.
KoMmbrorepHsie cpecTBa MPEICTaBICHUS U aHAJIM3a TaHHBIX. Bu3zyanu3anus JTaHHbIX.
Ba3bl JaHHBIX

[TonsiTre n Ha3HayeHue O6a3bl JaHHBIX (Hanee — bJl). Knaccuduxamus bJI. Cucrems! ynpaBneHus
Bl (CYBM). Tabaunsl. 3anuck u nojie. KintoueBoe none. Tunsl ganubix. 3amnpoc. Tumbl
3anpocoB. 3anpockl ¢ napamerpamu. CoptupoBka. OunsTpanus. Beraucisembie mois.

@opmol. Omuemul.

Muororabauunsie BJl. Cesizu mexny tabnunamu. Hopmanuzayus.

IToaroToBKa M BHINOJIHEHHE HCCIIEI0BATEIBCKOTO MMpo€EKTA

TexHoorHsl BBIOJHEHUS MCCIE0BATENbCKOIO MPOEKTa: MOCTAaHOBKA 3ajjau, BBIOOP METOOB
UCCJIEIOBaHMsI, COCTABJIEHHE NIPOEKTa M IulaHa paldoT, MOATOTOBKA HCXOJHBIX JAHHBIX,
IpOBE/IEHUE HccieloBaHus, (OpMYIMpPOBKa BBIBOJOB, MOATOTOBKAa oTyera. Bepuduxaums
(mpoBepka HaIEXKHOCTU M COIJIACOBAHHOCTH) HUCXOAHBIX JAHHBIX M Banujanus (IpoBepka
JIOCTOBEPHOCTH) PE3YJIBTATOB UCCIIETOBAHUS.

Cratuctuyeckas o0paboTka gJaHHbBIX. OOpabOTKa pe3yabTaToB 3KCIIEPUMEHTA.

Cucmemut UCKYCCMBEHHO20 UHmMeé/llleKma U MauuHHoe o6ylteuue

Mawunnoe obyuenue — pewienue 3a0ai pacno3HABAHUSA, KidcCu@urayuu u npeocKazaHusl.
Hckyccmeennwiii unmennekm. AHanu3 OaHHuIX ¢ NPUMEHeHUueM Memoo08 MAWUHHO20 00YYeHUs.
DKcnepmmubie u peKoMeHOamenbHble CUCTEMDbI.

Bonvuwue Oanmvie 6 npupode u mexumuxe (ceHoMHble OaHHble, pe3VIbMAmMvl QUIULECKUX
IKCNEPUMEHMO8, UHMEPHEM-0aHHble, 8 YACMHOCMU OAHHble COYUANbHBIX cemetl). TexHonocuu ux
00pabomKu U XpameHus.

Padora B MuHGOPMALlHOHHOM NIPOCTPAHCTBE

KoMmnbrorepHbie ceTn

[TpyHIMIIBI OCTPOEHUSI KOMIIBIOTEPHBIX CETEN. Annapammuvie KOMNOHEHMbl KOMNbIOMEPHBIX
cemeii. IlposooHvle u OecnposooHble meneKOMMYHUKayuonuvle Kanaavl. CeTeBble MPOTOKOJIBL.
[TpuHIMIIBI MeXceTeBOTO B3amMozeicTBus. CeTeBble OMNEpalMOHHBIE CHCTeMBI. 3adauu
CUCTNEMHO20 AOMUHUCMPUPOBAHUSI KOMNbIOMEPOS8 U KOMNbIOMEPHbIX cemell.

Wnrepuer. Anpecanus B cetu Untepuer (IP-aapeca, macku noacern). Cuctema TOMEHHBIX
MMEH.

Texnonorus WWW. bpay3sepsl.

Beb-caiit. Crpanuna. BzaumopeiictBue BeO-cTpanuisl ¢ cepBepoM. 3k HTML.
JlnHaMHUUYeCcKre CTPaHULIBIL.


http://www/

Pazpabotka Beb-caiitoB. SA3sik HTML, kackaanbie Ta0mumbl cruieit (CSS).
Junamuueckuri HTML. Pasmewenue sed-catimos.

Hcnonvzosanue cyenapues na saswvike Javascript. @opmul. Ilowamue o cepeepHbix A3bIKAX
nPOSPaAMMUPOBAHUSL.

CereBoe xpaHeHnue 1aHHbIX. OOIauHbIe CEPBUCHI.

I[eﬂTeJILHOCTL B C€TH I/IHTepHeT

Pacimipennsiii mouck uH(popmanuu B cetd MuTtepHer. Vcnonb3oBaHUE S3BIKOB MOCTPOCHHS
3aMpoCoB.

Hpyrue Bunel nesrenbHoctu B cetu Mutepner. Cepsucsl MHTepHera. I'eonokannoHHbIE
CEpBHUCHI PEATLHOTO BPEeMEHU (JIOKAIMs MOOWIBHBIX TeNe(OHOB, ONpEaesiCHHE 3arpyKEeHHOCTH
aBTOMAarucTpaied M T.I.); UHTEPHET- TOProBisd; OpOHUPOBaHHE OWJIETOB M TOCTHHUI[ U T.II
O6s1auHble BEpCUH MTPUKIAIHBIX IPOIPAMMHBIX CUCTEM.

HoBble BO3MOXKXHOCTH U MNCPCIICKTHUBLI PAa3BUTHUA HHTCpHCTaZ MO6I/IJ'IBHOCTB, o01ayHbIe
TCXHOJIOTHHU, BUPTYyalIU3alud, COOUAJIBHBIC CCPBUCHI, NJOCTYIMHOCTD. Texnonoauu «HHmepHema
661/1/;612». Pazsumue mexuonocuii pacnpedeﬂeﬂﬂblx BbLIYUCTICHULL.

CouunanbHas nHpopMaTHKA

ComnmasbHbIe CETH — OPraHU3alMsI KOJUIEKTUBHOTO B3aMMOJICHCTBHS 1 OOMEHA JaHHBIMHU.
[Tpo6riieMa MOAIMHHOCTH MOTYyYeHHOU HHPOpMALH. [ 0cyoapcmeeHtble 3/1eKmMpPOHHblE CEPEUCHL
u yeayeu. MoOunbHbIe npuioxerusi. OTKpBIThIE 00pa3oBaTenbHbie pecypcbl. MHbopManrmonHas
KynbTypa. MHQOopManoHHbie MpOCTpaHCTBA KOJJIEKTUBHOTO B3auMoeicTBusa. CeTeBOi ATHKET:
MIpaBHJIa TIOBEJICHUS B KHOSPIIPOCTPAHCTBE.

Cmanoapmuszayus u cmanoapmol 6 cghepe ungpopmamuku u HUKT ooxomnwvromepHol 3pul
(3anucv wucen, aipasumos HAYUOHANIbHLIX S3bIKOG, OUOIUOMEUHO20 U U0AMENbCKO20 0end U
0p.) U KOMNBIOMEPHOU 3Pl (A3bIKU NPOSPAMMUPOBAHUS).

NudopmannonHas 6e30n1acHOCTD

CpencTBa 3amuThl HH(GOpMAIMK B aBTOMAaTU3UPOBAHHBIX MH(POPMALIMOHHBIX CUCTEMAX
(AUC), KOMIIBIOTEPHBIX CETAX U KOMITbloTepax. Ob1ue mpodaemMsl 3alUThl HHPOPMALIUU U
uH(popmanmonHon 6e3onacHoctu AC. KoMnblorepHbie BUPYCHI U BPEIOHOCHBIE TPOTPAMMBI.
Hcnonb30BaHnEe aHTUBUPYCHBIX CPECTB.

DNeKTpOHHas MOJIUCH, CEPTUPUIIUPOBAHHBIE CAalThl U JOKYMEHTHI. [IpaBoBbIe
HOPMBI UCITOJIB30BAHUS KOMITBIOTEPHBIX MporpamMm U padboTsl B IHTEpHETE.
3akoHonaTenbcTBO PO B 001acTi nporpaMMHOro o0ecreyeHusl.

TexHOreHHbIE 1 5JKOHOMHYECKHE YIPO3bl, CBA3aHHbIE ¢ Hcnoiab3oBaHueM MKT.
[TpaBoBoe oOecnieueHre NHGOPMAITMOHHOM 0€30MacHOCTH.



I11. TemaTnueckoe nianupoBanue

10-ii kacc (4 yaca B HeIe10)

KouunyecTB
Ne | Temaruka ypoka OJTMHIECTE 0
4acoB
1 Beenenue. Mudopmanus u nHpopMalMOHHbIE TPOLECCHI. 10
" | Jlaunsle
2. | CucreMbl CUHCIICHUS 6
3. | Huckperuzamnus 4
4 DnemMeHTbl KOMOMHATOPUKH, TEOPUU MHOXKECTB U 18
MaTeMaTHYECKON JIOTUKU
5. | AnmapaTHoe U porpaMMHOE o0ecrieueHne KOMIbIOTEPA 10
6. | [loaroToBka TEKCTOB M IEMOHCTPAIIHOHHBIX MaTEPHAIIOB 6
7. | PaboTta ¢ aynnoBU3yaabHBIMHU JTaHHBIMH 6
8. | KommbroTepHsie cetn 5
9. | HesarenbHocth B cetu MuTepHer. ConnanbHas MH(popMaTHKa 4
10 | AnroputMsel U CTPYKTYpHI JaHHBIX. SI3bIKH 56
nporpammupoBanusi. PaspaboTka nporpamm
11
WNudopmannonHas 6€30MacHOCTb 8
12. | IloarotoBka U BBHINOJIHEHUE HCCIEI0BATENBCKOTIO MMPOEKTA 3
UTOro 136
11-i kaacc (4 yaca B HeIeJI10)
KouunyectB
Ne TemaTnka ypoka OJIMHIECTBO
4acoB
1. TekcTel 1 kogupoBanue. [lepenaua naHHBIX 12
2. Marematuueckoe MOACIUPOBAHUE 14
3 DneKTpoHHbIE (AMHaMUYecKue) Tabnuibl. ba3el JaHHBIX. 13
4. Pabora B nH(OpMAIIMOHHOM NPOCTPAHCTBE 19
AJNTOPUTMEI M DJIEMEHTHI IPOTPAMMHPOBAHUS. DIIEMEHTHI 43
5. TEOPHH AITOPUTMOB
6. Pabora ¢ ayanoBu3yaabHbIMU JaHHBIMU 24
7. Pabora ¢ ayanoBu3yaabHbIMU JaHHBIMU 11
UTOTO 136




IV. Kputepun onennBanus 10-11 kiaccel

YcTHBIE OTBETHI

OneHKa«S»BBICTABIISAETCS,ECIIU  YUCHHK:-TIOJTHO PACKPBUI COJEp)KaHUuE Marepuaia BoOBbEME,
NPEeIyCMOTPEHHOM TIPOTPaMMO M Y4eOHHUKOM; - M3JIOKWJ MaTrepuajl TpaMOTHBIM SI3BIKOM B
ONPEJEICHHON  JIOTMYECKOM  IOCJIEeNOBATEIbHOCTH, TOYHO  HCIONb3YS  MAaT€MAaTHYECKyld U
CMELUANTN3UPOBAHHYI0O TEPMUHOJIOTHIO M CHMBOJIMKY; - TPaBHJIBHO BBINOJHWI Trpadudeckoe
M300pakeHNe aJIrOpUTMa M WHBIE YEPTEKU U rpaduKu, COMYTCTBYIOLIME OTBETY; - MOKa3aJl YMEHHUE
WUIIOCTPUPOBATh TEOPETHUECKUE II0JIOKEHHUSI KOHKPETHBIMM NPUMEpPAMM, MPUMEHSITb HX B HOBOMU
CUTyallUM IIpU BBIIOJIHEHUM IPAKTUYECKOIO 3aJaHus; - IPOJEMOHCTPUPOBAI YCBOEHUE paHee
M3YYEHHBIX COMYTCTBYIOUIMX BOMPOCOB, C(POPMHUPOBAHHOCTH M YCTOMUYMBOCTH HCHOJIB3YEMBIX IPH
OTBETE YMEHUI U HABBIKOB; - OTBEUYA CAMOCTOATEIHHO 03 HaBOAAILIUX BOIPOCOB YUUTEIS.

OneHka «4» BBICTaBIISIETCS, €CJIM OTBET UMEET OJUH U3 HEJOCTATKOB: - B U3JIOKEHUU JIOMYILIEHBI
HeOoublIMe Npo0esbl, HE MCKA3UBIINE JOIMYECKOro M MH(POPMALMOHHOIO COJCpXAaHUS OTBETA; - HET
OIIPENICJICHHON JIOTMYECKOW IOCIENI0BATEIbHOCTH, HETOYHO HCIOJb3YeTCsl MaTeMaTHdyecKas |
CHELUAIN3UPOBAHHAS TEPMHUHOJIOTUS U CUMBOJIMKA; - JONYIIEHbI OJMH-IBA HEJOYETa IPH OCBEIIEHUU
OCHOBHOT'O COJIEp’KaHUsl OTBETA, MCIPABJICHHBIE MO 3aMEYaHUIO YUYMUTENs; - JOIMYIIEHbl OLIMOKA WM
Oosee JABYX HEIOYETOB IIPU OCBELICHUH BTOPOCTENEHHBIX BOINPOCOB MM B BBIKJIAJIKAX, JIETKO
HCIIPABJIEHHBIE 110 3aMEYaHUIO UJIM BOIIPOCY YUUTEIIS.

Onenka «3» BBICTABIISIETCS, €CIIM: - HEMOJHO WJIN HENOCHeI0BaTeIbHO PACKPHITO COZIEpIKaHUE
MaTepuaia, HO [0Ka3aHo o0liee MOHMMaHUE BONPOCa, UMEIUCh 3aTPYAHEHUSI WM JOIYIIEHbI OLIMOKYU B
OIpe/IeIEeHU! TIOHATHH, HCIONb30BAaHUM TEPMMHOJIOTUH, YepTeXax, OJOK-CXeM U BBIKJIAJKaX,
WCIPABIICHHBIE TI0CIE€ HECKOJIBKMX HABOJAIIMX BOIPOCOB YUYHUTENs; - YYEHHK HE CIpaBWiICAd C
MIPUMEHEHUEM TEOpUH B HOBOM CUTYallMW NPHU BBINOJIHEHMM MPAKTUYECKOTO 3aJaHMs, HO BBITOJHUII
3aJjaHus 0053aTEIbHOTO YPOBHS CIOXKHOCTH IO JAHHOM TeMe, NP 3HAHUU TEOPETHUECKOro MaTepuala
BBISIBJIEHA HEJOCTaTOYHAs! COPMUPOBAHHOCTh OCHOBHBIX YMEHHI U HABBIKOB.

OmeHka «2» BBICTABISIETCA, €CIIH: - HE PACKPBITO OCHOBHOE COJIEp)KaHUE YUeOHOTO MaTepHana; -
0OHapyKEHO HE3HAHHE WM HEMOHUMaHUE YYEHUKOM OOJIbIeH WM HanboJiee BaKHOM 4acTH yueOHOTO
MaTtepuana, - JOMYIIeHbl OMIMOKM B OMpEIeNeHUU TMOHSATHI, MPH HCHOIB30BAaHUU TEPMUHOJIOTHH, B
gepTekax, OJIOK-CXeM W WHBIX BBIKJIQJKaX, KOTOPhIE HE WCIPABIICHBI TOCIEC HECKOIBKHX HABOJSIIUX
BOIIPOCOB YUHUTEJIS.

CamocTosiTe/IbHBIC U IPOBEPOYHBIE PA0OTHI 10 TEOPETUUECKOMY KYpPCY.

Omnenka "5" craBUTCS B CIENYIOIIEM clydae: - padoTa BHITIOJHEHA MOTHOCTBIO; - IPU PEIICHUN
3a/1a4 cJieNiaH MepeBo]] eAMHUIL BceX Pusndeckux BenuunH B "CH", Bce He0OX0IMMBbIE TaHHBIC 3aHECEHBI
B YCJIOBHE, TIPaBUJIBHO BBIMOJHEHBI YEPTEXKU, CXEMBI, TpauKU, PUCYHKH, COMyTCTBYIOIIUE PEIICHUIO
3a/a4, cjellaHa MpOBEpKa MO HAaWMEHOBAHUSM, MPABWIHHO 3alMCaHbl UCXOJHBIC (HOPMYIIBI, 3amucaHa
dbopmyna s KOHEYHOTO pacydera, MPOBEACHBI MAaTEMaTUYECKHE PacyeThl U JIaH TOJIHBIA OTBET, - HA
Ka4EeCTBEHHBIE U TEOPETUUECKHUE BOIIPOCHI 1aH MOJIHBIN, UCYEPIBIBAIOIINI OTBET JINTEPATYPHBIM SA3bIKOM
c coOIroIcHEeM TEXHUYECKOU TEPMHUHOJIOTUU B OMpEeICIICHHOMN JIOTHYCSCKOMH
MOCIEA0BATEIbHOCTH, yUalllAICS PUBOIUT HOBBIE IIPUMEPHI, YCTAHABIMBAET CBI3b MEXKAY U3Y4aeMbIM U
paHee W3Y4YCHHBIM MAaTE€pUajioM IO Kypcy WH()OpPMATHKH, a TaK)Ke C MaTepuajoM, YCBOECHHBIM TpH
W3YYCHHUH JPYTUX TIPEIMETOB, yMeeT MIPUMEHHUTh 3HAHHsI B HOBOM CHTYaIlUH; - yJalluics 0OHapyKUBaeT
BEpHOE MMOHUMaHNEe (PU3NYECKON CYITHOCTH PaCCMAaTPUBAEMBIX SIBIICHUM M 3aKOHOMEPHOCTEH, 3aKOHOB U
TEOpPUH, JAaeT TOYHOE OIPENECIECHUE M MCTOJKOBAHUE OCHOBHBIX IOHSTHH, 3aKOHOB, TEOPUM, a TaKKe
MPaBUIILHOE OTpeeIeHIe (PU3NUECKUX BEIMYUH, UX SIUHUIL U CTOCOOOB U3MEPEHUS.

Orenka "4" ctaBUTCS B CIIEAYIONIEM ciydae: - paboTa BBITIOJIHEHA IMOJTHOCTHIO WJIM HE MEHEE YeM
Ha 80% oT oObema 3ajaHus, HO B HEW UMEIOTCS HeIOUeThl M HECYIIIECTBEHHBIE OMIMOKHU: TPAaBUIIBHO



3aIrMcaHbl UCXOHbIE (POPMYITBI, HO He 3anucaHa (hopMya Uis KOHEUHOTO pacyeTa; OTBET MPUBE/ICH B
OPYTUX €IMHULIAX u3MepeHns. OTBET Ha KAYECTBEHHBIE U TEOPETUYECKUE BOIIPOCHI YIOBIETBOPSIET
BBIIIETIEPEUNCIICHHBIM TPEOOBAHHIM, HO COJCPKHUT HETOYHOCTH B U3JI0KEHUU (PAKTOB, ONPEICTICHHIA,
HOHSITI/IfI, O6’b$ICHeHI/II/I B3aI/IMOCB$I3€I71, BbBIBOJIaX U PpCUHICHUH 3aJaY; - y‘IﬂH.[PIfICSI HCIBITBIBACT TPYAHOCTHU
B IPUMEHECHUM 3HAHUHM B HOBOM CUTYAllMH, HE B IOCTATOYHOM MEPE MCIOJIb3YET CBI3H C paHEE
M3yYEHHBIM MaTEPHAJIOM U C MATEPUAIIOM, YCBOCHHBIM ITPU U3YYEHHUH JIPYTUX IPEIMETOB.

Ornenka "3" cTaBUTCS B CIEAYIOIIEM cllydae: - paboTa BBINOJIHEHA B OCHOBHOM BEpHO (00BEM
BBITIOJTHEHHOW YacTH COCTaBJIIeT He MeHee 2/3 oT o0miero o0bema), HO JOMYIICHBI CYIICCTBCHHBIE
HETOYHOCTH; MPOMYIICHBI IPOMEKYTOUHbIE PACUETHL. - ydyalluiica oOHapyKHBAeT NOHUMaHKEe Y4eOHOTOo
Marepuaia Ipyu HeIOCTaTOYHOM ITOJIHOTE YCBOEHUsS IOHATHM M 3aKOHOMEPHOCTEM; - yMeeT IIPUMEHATh
MOJIyYeHHbIE 3HAHUS MPU PEIICHWH TMPOCTHIX 3a7ad C MCHOJIb30BaHUEM TOTOBBIX (OPMYI, HO
3aTpyAHSETCS MPU PEIICHUHM KaueCTBEHHBIX 33Jad W CIOXHBIX KOJMYECTBEHHBIX 3ajad, TPEOYIOIIMX
npeoOpaszoBanus Gopmy.

Onenka "2" cTaBUTCS B CIEQyIOIIEM ciydae: - paboTa B OCHOBHOM HE BBINOJHEHA (00BEM
BEITIOJTHEHHOW 4acTH MeHee 2/3 oT oOmero oO0beMa 3alaHus); - YYaIlUHCs IOKa3bIBaeT HE3HAHUE
OCHOBHBIX TOHATUH, HETIOHUMAHUE U3YYEHHBIX 3aKOHOMEpPHOCTEW M B3aMMOCBSI3€H, HE YMEeT peliarh
KOJIMYECTBECHHBIC I KAUESCTBCHHBIC 3a4aUll.

IIncbMeHHBIE paﬁoTbI 110 AJJrOPUMTMHU3ALMH U MIPOIrPAMMHUPOBAHUIO.

Omnenka «5» cTaBUTCA, €clU: - paboTa BBINOJIHEHA MOJHOCTHIO; - B Ipa)uIecKoM H300paKeHUU
anropur™Ma (OJI0OK-CXeMe), B TEOPETUUYECKUX BBIKJIAJIKAaX PEIICHUs HET MpoOeioB U OMMOOK; - B TEKCTE
IIPOrpaMMbl HET CHHTAaKCUYECKUX OIIMOOK (BO3MOKHBI OJIHA-ABE pa3jIMYHble HETOYHOCTH, OMMCKH, HE
SIBJIIOIIMECS CJIEJCTBUEM HE3HAHUS WM HEITOHUMaHMsI yueOHOTo MaTepuana).

OreHka «4» CTaBUTCSA, €CIIU: - pab0Ta BHITIOJHEHA IMOJHOCTHIO, HO 00OCHOBAHUS I1ar0B PEIICHUS
HEJOCTaTOYHBl (€CiM yMEHHE OOOCHOBBIBATH PACCYXKACHUS HE SBISIIOCH CHEIHAIBHBIM OOBEKTOM
MIPOBEPKH); - JOIMYIIEHA OJJHA OIIMOKa WU JBa-TPU HEJoUYeTa B YyepTexkax, BHIKJIAAKAX, UepTekax OJIO0K-
CXEM WJIM TeKCTE MPOrPaMMBI.

Onenka «3» cTaBUTCA, €CIU: - JONYIIEHbl 00Jee OJHOM OIMOKM WM JIBYX-TPEX HEIOYETOB B
BBIKJIQJKaXx, YCPTCIKaAxX OJOKCXEM HIIN nporpamMmme, HO y‘IElIIIHfIC?I BJIaACET 00s3aTeIbHBIMU YMCHHAMMU I10
IIPOBEPSIEMOU TEME.

OI.[GHKa «2» CTaBUTCH, €CJIN: - JOIMYHICHBI CYILICCTBCHHBIC OH_II/I6I(I/I, IIOKa3aBIIMEC, YTO y‘laH.[PIﬁc;I
HE BJIaACCT 00s13aTeIbHEIMH 3HAHUSIMU T10 )IaHHOI\/'I TEME B IIOJTHOM MEpe.

IIpakTyeckas padora

OueHka«S»CTaBUTCS,ECITH: -yUalTUIC CaMOCTOSTENHHO BBIMOJHUII BCEITAIbI PEIICHUS 3a/1a4 Ha
OBM; - paGoTa BBIMOTHEHA TTOJIHOCTHIO M TIOJyY€H BEPHBIN OTBET WM HHOE TpeOyeMoe MpeICTaBIeHNE
pe3ynbTara paboThI;

Orenka «4» CTaBUTCS, €CIIU: - padoTa BHIMOIHEHA MTOJIHOCTHIO, HO TIPU BHITIOJTHEHUH
00HApYKHIIOCKHE0OCTATOYHOE BJIaJIeHHE HaBhIKaMH paboThl ¢ DBM B pamKkax MOCTaBICHHOW 3aa4H; -
MIPaBIJIBHO BBIMIOHEHA 00JIbINAast YacTh paboThl (cBhIlIe 85 %), AOMyIIeHo He OoJiee TpeX OMMOOK; -
paboTa BBITTOTHEHA MOTHOCTHIO, HO UCTIOIB30BaHbl HAMMEHEE ONTUMAJIBLHBIC TTOIX0/IbI K PEIICHUIO
MOCTaBJICHHOM 3aJauH.

Onenka «3» craBUTCA, €ciu: - paOoTa BBIIOJIHEHA HE MOJHOCTBIO, JOMYIIEHO Ooyiee Tpex
omKOO0K, HO ydyalluics BiaJeeT OCHOBHBIMU HaBbIKaMH paboTsl Ha OBM, TpeOyemMbIMU AJIs pelieHHs

IOCTaBJICHHOHU 3a1auu.

OrneHKa «2» CTaBUTCS, €CJIN: - JOMYIIECHBI CYIIIECTBEHHBIE OIMMOKH, TTOKA3aBIINE, YTO YUAITHICS



HC BJIaACCT 00s13aTEIbHBIMA SHAaHUSMHU, YMCHUAMU U HABbIKAMU pa6OTbI Ha DBM wnnu 3HaYuTENbLHAA
qacThb pa6OTI)I BBITIOJIHEHA HE CAMOCTOATCIIBHO.

Tecr

«5» - 86-100%mpaBUIbHBIX OTBETOB Ha BOIIPOCHI,
«»- 71-85%IpaBUIIbHBIX OTBETOB HABOIIPOCHI;
«3» - 51-70% npaBUIBHBIX OTBETOB HAa BOIIPOCHI;
«2» - 0-50% mpaBUIBHBIX OTBETOB HA BOIIPOCHI.
IIpoexTHBIE pa0OTHI.

Onenka«S»lIpoekTHass paboTa BBEINIOJHEHA B IOJHOM O0BEME C COOJIFOICHHEMHEOOXO0IUMOM
MOCIIE0BATENBHOCTH. Yualuecs paboTalu MOJHOCTHIO CaMOCTOSITENbHO: Moao0pain HeoOXOoauMbie
AJI BBIIIOJIHCHHA ITpCIaracMbIX pa60T HCTOYHUKHN 3HaHHfI, IIOKa3ajin HGO6XOI[I/IMI)IG AJIATTIPOBCACHUA
MPAKTUYECKUX pabOT TEOpEeTHYECKHE 3HAHUS, MPAaKTHUeCKUe YMEHHUs U HaBblkh. PaboTa odopmieHa
aKKypaTHO, B ONITUMAJIbHOW 1151 puKcanuu pe3yabTatoB popme. Popma pukcanm MaTepragIoB MOKET
OBITh MPEVIOKEHA YUHUTEIEM WM BbIOpaHa CAMUMU yUYaIlIUMUCS.

Onenka «4» [IpoekTHast paboTa BBHIIIOJHEHA y4YAIIMMUCS B IOJHOM OOBEME M CaMOCTOSTENBHO.
JlormyckaeTcsi OTKIOHCHHE OT HEOOXOJMMOHM TOCIEeIOBATCIILHOCTH BBIMIOJIHEHUS, HE BIIMASIONISE Ha
MPaBUJIBHOCTh KOHEUHOIO pe3ysibTara. VICIosib30BaHbl yKa3aHHBIC YYUTEIEM HWCTOYHHUKH 3HAHHMA.
Pabora moka3zama 3HaHME OCHOBHOTO TEOPETHYECKOTO MarTepHuaja W OBIAJCHUE YMEHHSIMH,
HEOOXOIUMBIMU JIJII  CAMOCTOSITENILHOTO ~ BBITIONHEHUS paboThl. JIOMyCcKalOTCS HETOYHOCTH H
HEOPEXKHOCTh B 0QOPMIICHHH PE3YyIbTAaTOB PaOOTHI.

Onenka «3» IIpoekTHas paboTa BbIOJIHEHA U 0(OpMIIEHA YUALTUMHCS C TOMOILBIO YUUTENS WIN
XOpOILIO MOATOTOBJIEHHBIX M YK€ BBIIOJIHUBIIUX Ha "OTIMYHO" JaHHYIO paboTy ydamuxcs. Ydamiuecs
[IOKa3aJy 3HaHWS TEOPETHYECKOr0 MaTepuayia, HO HCIBITHIBAIN 3aTPYAHEHMsI IIPU HCIOJIBb30BaHUU
(GhopMyJ1 WM NTPU NPOBEACHUN BHIYUCIUTENBHBIX JAEHCTBUM.

Onenka «2» BricTaBiseTcst B TOM cilydae, KOTJla yyaliyuecs OKa3ajJuch HE MOATOTOBICHHBIMU K
BBINOJIHEHUIO 3TOH paboThl. [lomydyeHHble pe3ynbTaThl HE MO3BOJSIOT CAENaTh MPABUIBHBIX BBHIBOJOB U
MOJIHOCTBIO PACXOJATCS C IMOCTaBIEHHOW 1enplo. OOHapyKeHO IIJI0OXO0€ 3HAaHHE TEOPETHUYECKOTro
MaTepualia U OTCYTCTBHE HEOOXOAMMBIX YMEHMHA. PyKOBOJACTBO M IMOMOIIbL CO CTOPOHBI YUMTENS U
XOpOLLO MOATOTOBICHHBIX ydaluxcs Hea(HEeKTUBHBI U3-3a MII0XO0W MOATOTOBKU yUYaIlerocs.



