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PABOYAS ITIPOT'PAMMA IO HH®OPMATHUKE (YTJYBJEHHBIIA YPOBEHB) JIJIS
10-11 KIIACCOB

1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O ITPEJIMETA
WH®OPMATHUKA (YTJYBJIEHHBIA YPOBEHD).

JIn4yHOCTHBIE pe3yabTaThl
JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHOUIEHU 00y4arouuXxcs K cede, K CBOeMY 310POBbIO, K
MO3HAHUIO ce0s:

e OpHMEHTalMs OOYy4YaroLIMXCS Ha JOCTHKEHHE JMYHOI'O CYACThS, peau3alii0 MO3UTUBHBIX
KU3HEHHBIX TEpPCHEKTUB, HWHHUIMATUBHOCTb, KpPEATUBHOCTb, T'OTOBHOCTH M CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOINpPeAETICHNIO, CIOCOOHOCTh CTaBUTh LI€IHU U CTPOUTH KU3HEHHbIC IJIaHbI;

e TOTOBHOCTb U CIIOCOOHOCTH OOecrneyuTh cede M CBOUM OJIM3KUM JIOCTOMHYIO JKH3Hb B
IIPOLIECCE CAMOCTOATEIbHON, TBOPYECKOU U OTBETCTBEHHOM EATEIbHOCTH;

e TOTOBHOCTh U CIOCOOHOCTH OOyYaroImMXCsi K OTCTAaMBaHUIO JIMYHOI'O JOCTOMHCTBA,
COOCTBEHHOTO MHEHMs, TOTOBHOCTb M CIOCOOHOCTh BbIpaOaThiBaTh COOCTBEHHYIO MO3ULHUIO IO
OTHOIICHHUIO K OOLIECTBEHHO-TIOJUTUYECKUM COOBITHSIM IPONUIOTO W HACTOSALIETO HAa OCHOBE
OCO3HAHUS U OCMBICIIEHUS UCTOPUH, IyXOBHBIX LICHHOCTEN U JOCTUKEHUM HalllEW CTpaHbl;

¢ TOTOBHOCTh W CHOCOOHOCTh OOYYAlOMIMXCS K CaMOPa3BUTHIO W CaMOBOCIIUTAaHHIO B
COOTBETCTBUM C OOIIEYEOBEUECKMMHM LEHHOCTSIMU M HJeaJlaMd TPa)XJaHCKOro OOLIecTBa,
NOTPEeOHOCTh B (DPU3MUECKOM CaMOCOBEPIIEHCTBOBAHHUM, 3aHSATHUSIX CIHOPTHUBHO-030POBUTEIBHOM
JESATEIbHOCTBIO;

e TMPUHATHE U pean3alus IIEHHOCTEH 3I0pOBOro M 0e30macHoro odpasza >Ku3HH, OEpeKHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHUE K COOCTBEHHOMY (PU3MUECKOMY U ICHXOJIOTHYECKOMY
3J10POBBIO;

o HENpHATHE BPEIHBIX IPUBBIUEK: KYPEHUs, YIOTPEOIECHUS aJIKOroJisi, HAPKOTUKOB.
JInuHocTHBIE pe3yabTaThl B cepe oTHOIIeHUI o0ydyarommxces k Poccun kak k Poaune
(OteuectBy):

e poccuiicKas HJIEHTHYHOCTb, CIIOCOOHOCTb K OCO3HAHHIO POCCHUHCKOM HIEHTUYHOCTH B
MOJUKYJABTYPHOM COLMYME, YYBCTBO MPHUYACTHOCTH K HMCTOPUKO-KYJIBTYpHOH OOIIHOCTH
poccuiickoro Hapoaa u cynp0e Poccuu, marpuoTu3M, TOTOBHOCTHh K CiyKeHHIO OTEUecTBy, €ro
3allUTE;

e YBa)XXEHHUE K CBOEMY HapoAy, YyBCTBO OTBETCTBEHHOCTU mepes PoauHoOM, ropaocTH 3a cBoOi
Kpa#, cBol0 PoauHy, mpouuioe n HacTosllee MHOIOHAMOHAIBLHOrO Hapoaa Poccunu, yBaxeHue K
rocy/1lapCTBEHHBIM CUMBoOJIaM (rep0, ¢uiar, THMH);

« (opMHpOBaHHE YBa)KE€HHUS K PYCCKOMY SI3BIKY KaK roCyIapCTBEHHOMY s3bIKy Poccuiickoit
@denepanyy, SBISIONIEMYCS OCHOBOM POCCHICKOM WIAEHTMYHOCTH M TJIABHBIM  (DakTOpOM
HAIMOHAJILHOTO CaMOOIIPEIEIICHUS;

o BOCIHUTaHUE YBAXKEHUS K KYJIbType, S3bIKaM, TpaJulusM U OObYasiM HapOJOB,
npoxxusaromux B Poccuiickon @enepannu.

JIn4HOCTHBIE pe3yJibTaThl B c(epe OTHOMIEHHH 00y4aIOIIMXCH K 3aKOHY, IOCYJIapCTBY M K
rPa’*KAaHCKOMY 001LeCTBY:

o TPaXJIAHCTBEHHOCTb, Tpa)KAaHCKas TO3UIMS AaKTUBHOIO U OTBETCTBEHHOIO 4YJIEHA
pocCHiicKOro OOIIeCTBa, OCO3HAIOIIETO CBOM KOHCTUTYLMOHHBIE TMpaBa M 00S3aHHOCTH,
YBaXKaroIIero 3aKOH U MPaBOIMOPAIOK, OCO3HAHHO MPUHUMAIOIIEr0 TPAIUI[MOHHbIE HAllMOHAJIbHbIE



U 00IIeYeIOBeYeCKre T'YMaHUCTUUYECKUE M JIEMOKPATHUECKUE LIEHHOCTH, FOTOBOTO K y4YacTHIO B
OOIIECTBEHHO KHU3HM;

o TPHU3HAHHE HEOTUYYXIAEMOCTH OCHOBHBIX IPaB M CBOOOJ] YEJIOBEKA, KOTOPBIEC MPUHAICKAT
KOKIOMY OT pOXKIEHHUS, FOTOBHOCTb K OCYIIECTBJICEHHIO COOCTBEHHBIX IMpaB U cBoOon 0Oe3
HapyLIEHHs TpaB U CBOOO JIPYTUX JIUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC MPaBa U CBOOOIBI
YelloBeKa M TpaKIaHMHA COTJIACHO OOIICTIPU3HAHHBIM MPUHIUIAM W HOPMaM MEXIYHapOIHOIrO
npaBa u B coorBercTBuM ¢ Koncturynmeir Poccuiickoin ®denepanuu, npaBoBas U IOJATHYECKAS
IPaMOTHOCTb;

e MHpPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YyPOBHIO Da3BUTHA HAyKu H
OOIIIECTBEHHON NPAKTHKH, OCHOBAaHHOE Ha JAMajore KyJIbTyp, a TakkKe pa3iudHbX (opm
OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B IMOJIUKYIBTYPHOM MHPE;

e HMHTEpUOpHU3ALIUSA IICHHOCTEH IEMOKpAaTUU M COLUAJIBHOW COJMAAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PETYJIUPOBAHHIO OTHOIICHUH B TPYIIIE WA COLMAIBHONW OpraHu3aIluig;

e TOTOBHOCTh OOydYalolIUXCsi K KOHCTPYKTMBHOMY YYacTUIO B NPHUHATUU PEHICHHIA,
3aTparMBalOIIMX HMX IpaBa M WHTEPECHl, B TOM YHCJIE B pa3IM4YHBIX (opmax oOlecTBEeHHOU
camMOOpraHu3aluu, CaMOYIpaBIeHHsI, OOIECTBEHHO 3HAUUMOM e TEIIbHOCTH;

o TPHUBEPKCHHOCTh HJESIM HWHTEPHALMOHAIN3MA, JAPYXKObI, pPaBEHCTBA, B3aWMOIIOMOIIN
HApOJIOB; BOCHHUTAHHE YBAXKUTEJIBHOIO OTHOILIEHUS K HAIMOHAIBHOMY JOCTOMHCTBY JIIOJEH, MX
YyBCTBaM, PEITUTHO3HBIM YOCKICHUSM;

e TOTOBHOCTh OOYyYalOUIMXCS MPOTUBOCTOATH WICOJOTUU JKCTPEMHU3Ma, HaAIMOHAIU3MA,
KceHo(poOMM; KOppYNUWHU; TUCKPUMHUHALIMK 10  COIHUAIBHBIM, PEJIUTHO3HBIM, PAacOBBIM,
HAI[MOHAJILHBIM MPU3HAKAM U JIPYTUM HETaTUBHBIM COI[UAIBHBIM SIBJICHUSIM.

JInyHOCTHBIE pe3yIbTaThl B c(hepe OTHOLIEHUH 00yYAIOIIMXCS ¢ OKPY KAIOIHUMU JIOAbMU:

« HPABCTBEHHOE CO3HAHUE U MOBEJICHHE HAa OCHOBE YCBOCHHMSI OOIICUEIOBEYECKUX IIEHHOCTEH,
TOJIEPAaHTHOTO CO3HAHUS U MOBEICHUS B MOJIHUKYJIHTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
IUANIOT C JAPYTUMHU JIOAbMH, JAOCTUTaTh B HEM B3aMMONOHHMMAHHUSA, HAaXOJIUTh OOILIME LENH H
COTPYAHUYATH JJISl MX JIOCTHIKCHUS;

o TPHUHITHE TYMAHUCTUYECKUX IICHHOCTEH, 0CO3HAHHOE, YBAKUTEIHHOE U T100pOKeTaTeNbHOE
OTHOIICHHE K APYrOMY YEIIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

¢ CIHOCOOHOCTH K CONEPEKUBAHUIO U (POPMHUPOBAHUE MO3UTHUBHOTO OTHOILICHHUS K JIIOISIM, B
TOM 4YHCIIe K JIMIaM C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 370pPOBbS W HWHBAJIUAAM; OepekHOe,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOILIEHHE K (DPU3MYECKOMY U TCHXOJOTHMUECKOMY 3/10POBBIO
APYTUX JIO/IeH, YMEHHE OKa3bIBaTh MIEPBYIO TOMOIIB;

« (opMHpOBaHHE BBIPA)KEHHOH B TIOBEJCHWHM HPABCTBEHHOM TO3MLUH, B TOM 4YHCIE
CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS M MOBEJICHUS HAa OCHOBE
YCBOCHMsI  OOIIEUENIOBEUYECKUX  IIEHHOCTEH M  HPABCTBEHHBIX UYYBCTB  (YeCTH, JI0JITa,
CIPaBEIMBOCTH, MUJIOCEPIUS U JIPYXKeto0us);

e Ppa3BUTHE KOMIETEHIHUI COTpYAHHYECTBA CO CBEPCTHHUKAMH, JE€TbMM MIIAJLIETO BO3pacTa,
B3POCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIIeIOBATEIHCKON, MMPOSKTHOM
U APYTUX BUJAX JEATEIHHOCTH.

JInyHocTHBIE pe3yjbTaThl B c(epe OTHOLIEHHI O00YYAIOIIUXCH K OKPYKAWIIEeMy MHPY,
JKMBOH NPUPO/JE, XyN0KECTBEHHOH KYJbType:

¢ MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUUMOCTH
HAyKH, TOTOBHOCTb K HayYHO-TEXHHUYECKOMY TBOPYECTBY, BJIaJIEHUE JOCTOBEPHON MHpOpMaluei o
MEPEOBIX TOCTHKEHUSX M OTKPBITUSX MHPOBOH M OTEUECTBEHHOW HAYKH, 3aWHTEPECOBAHHOCTH B
HAyYHBIX 3HaHUSAX 00 YCTpoicTBE MHpa 1 00IIeCTBa;

e TOTOBHOCTH M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM 4YHCJIE CamM0OOpa30BaHMIO, Ha
NPOTSHKEHUH BCE )KM3HU; CO3HATENbHOE OTHOIIEHUE K HETIPEphIBHOMY 00Pa30BaHUIO KaK YCIOBUIO
yCHenrHou mpodhecCHOHATBHON B O0IIECTBEHHOM eI TeTbHOCTH;

¢ DKOJIOTMYECKas KyJIbTypa, OepexHOe OTHOIIEHHS K POJHOMN 3emMJe, IPUPOIHBIM OorarcTBam
Poccun w Mmpa; TOHMMaHWE BIMSHUS COIMUATBLHO-I)KOHOMHUYECKHX MPOIIECCOB HAa COCTOSTHHE
MIPUPOJHOM M COLIMATBHOM Cpe/ibl, OTBETCTBEHHOCTh 33 COCTOSIHUE MPUPOIHBIX PECYPCOB; YMEHHUS U



HABBIKM Pa3yMHOTO MPHUPOIOTOIL30BAHUS, HETEPIUMOE OTHOIICHHE K JCHCTBUSM, TMPHHOCSIIHM
BpEJ1 SKOJIOTHH; MPUOOPETEHHE OTbITa 3KOJIOTO-HAMIPABIEHHOM 1€ TEIbHOCTH;

e OCTETHYECKOEC OTHOIIEHUS K MHPY, TOTOBHOCTh K OCTETHUYECKOMY OOYCTPOHCTBY
coOCTBEHHOTO ObITa.

JInuHOCTHBIE Pe3yJabTAThl B cepe OTHOLIEHHI 00y4aloIuXcsl K ceMbe H POAUTEISIM, B TOM
YucJie NOAroTOBKA K ceMeiHOM KU3HU:

o OTBETCTBCHHOE OTHOIICHHE K CO3JaHHI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPHHSITHS
IIEHHOCTEH CeMEITHOM KH3HU,

o TIIOJIOKUTEIBbHBIH  00pa3  ceMbH, pOAWUTENbCTBA  (OTHOBCTBA W MAaTEpUHCTBA),
MHTEPUOPU3AIHS TPAAUIIMOHHBIX CEMEMHBIX LIEHHOCTEH.

JInuHOCTHBIE Pe3yJabTAThI B cepe OTHOLIEHHS 00y4aKIIUXCS K TPYAY, B cepe COUaIbHO-
IKOHOMHMYECKHX OTHOLICHHUIA:

« yBaXEHHUE KO BCeM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3allIUTE CBOEH COOCTBEHHOCTH,

e OCO3HaHHBIH BBIOOp Oynymiel mpodeccuu Kak IMyTh W CIOCOO peanu3alud COOCTBEHHBIX
KU3HEHHBIX TUIAHOB;

o TOTOBHOCTh OOyYarommMxcs K TPYIOBOH NPOPECCHOHATBHON NEATENbHOCTH KaK K
BO3MOXKHOCTHM  yYacTHUsi B  PCIICHUU  JIMYHBIX,  OOINECTBEHHBIX,  T'OCYIapPCTBCHHBIX,
oOIIeHaMOHATBHBIX MTPOOJIEM;

e TIOTPEOHOCTH TPYAMTHCS, YBAXKCHHE K TPYAy H JIIOASIM TPy, TPYAOBBIM IOCTHKCHHSIM,
IO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOILIEHHWE K pa3HbIM BHJAM TPYIOBOM
JeSTEILHOCTH,

o TOTOBHOCTh K CaMOOOCTYXHBAaHUIO, BKIIouas OOy4YeHHE U BBHINOJHEHHE JIOMAIIHUX
00513aHHOCTEH.

JIMYHOCTHBIE pe3y/bTaThl B chepe GU3NIECKOr0, ICUXO0JIOIHYECKOr0, COUMAIBHOIO U
aKaJeMH4yecKoro 6J1aronoyuyus 00y4aruuxcs:

« (usHuecKoe, SMOIMOHATHHO-TICUXOJIOTHUECKOE, COIUAIbHOE OJaronoiyyue o0ydaroumuxcs
B KU3HU 00pa30BaTEIbHON OpraHU3aIliy, ONIYIICHHE NEThbMH 0€30MaCHOCTH M IICHXOJOTHIECKOTO
koMdopTa, HHOOPMAITMOHHOM 0€30ITaCHOCTH.

MeranpeamMeTHble pe3yJabTaThl.
MeranpenmeTHble  pe3ysbTaThl OCBOEHUS OCHOBHOW 0Opa3oBaTeNbHOM MpOrpaMMbI
MPEJCTaBICHbI TPEMs IPYyTIaMU YHUBEpCAIbHBIX yYueOHbIX aeiictBuit (Y'Y ).
1. PerynsiTuBHbBIC YHHBepcaJbHbIe YUeOHbIe AeliCTBUS
Buinycknuk nayuumcs:

e CaMOCTOSITENIBHO ONPENEIATh LENH, 3a/1aBaTh IMAPAMETPhl U KPUTEPHH, 10 KOTOPBIM MOXKHO
ONPEIEIUTD, YTO LENb JOCTUTHYTA;

e OLICHMBAaThb BO3MOJKHBIE ITOCJIEACTBUS JTOCTHKEHHUS IOCTABICHHOM ILIEJIM B JEATEIBbHOCTH,
COOCTBEHHOW JKM3HU U KU3HU OKPYKAIOUIMX JHO/IeH, OCHOBBIBASCh HA COOOPaXEHUSX 3TUKU U
MOpaJIH;

e CTaBUTh U (OPMYIUPOBATH COOCTBEHHbIE 3aJjaud B OOpPa30BaTENbHOU JEATENBHOCTH U
KU3HEHHBIX CUTYalHsIX;

e OLEHUBATb pECYpPCBH, B TOM YHUCIE BpEMs U JAPYTHME€ HEMATEPUAIBHBIE PECYPCHI,
HE0OXOIUMBIE [Tl JOCTUKEHHSI IOCTaBICHHOM 11eJH;

o BBHIOMpaTh MyTh JOCTH)KEHHUS II€JM, IUIAHUPOBaTh peEIlIeHHe IIOCTAaBJICHHBIX 3ajad,
ONTUMU3HPYS MaTEpPUAIbHBIE 1 HEMAaTEpUAJIbHBIE 3aTPATHI;

e OpraHu30BbIBATH A(PQPEKTHBHBIM TOUCK PECYpPCOB, HEOOXOMUMBIX IS JOCTHIKEHHS
MMOCTABIICHHOM IE/IH;

e COIIOCTABJIATH IOJIYYEHHBIH PE3YJbTAT ACATEIBHOCTH C IIOCTABICHHOW 3apaHee LIEIbIO.



2. Ilo3HaBaTe/IbHBbIC YHHBEPCcaIbHbIe Y4eOHbIEe 1eHCTBUSA
Buvinycknuk nayuumcesn:

e HCKaTh M HaXOIUTh OOOOILEHHBIE CIOCOOBI pEUIEHMs 3a/1ad, B TOM 4YHCIE, OCYLIECTBIIATH
pa3BepHyTbIi HMHPOPMALMOHHBIM IMOUCK W CTaBUThb Ha €ro OCHOBE HOBbIE (yueOHblE W
M03HABaTEJIbHbBIC) 33]1a4H;

e KPUTUYECKH OLEHMBaTb U MHTEPIPETUPOBaTh HHGPOPMALUIO C pasHbIX MO3MLHUH,
pacro3HaBaTh U (PUKCUPOBATH MPOTHBOPEYHS B HH(POPMAIIMOHHBIX UCTOYHUKAX;

e HCIOJB30BaTh PA3JIMYHBIE MOJEIBHO-CXEMATUYECKUE CPEACTBA I IIPEICTaBICHHUS
CYIIECTBEHHBIX CBS3€W M OTHOUICHUH, a TaK)K€ MPOTHBOPEYMi, BBISIBICHHBIX B WH(OPMAIIMOHHBIX
UCTOYHUKAX;

e HAxXOJWTh U NPUBOAUTH KPUTHUECKHUE ApryMEHThl B OTHOILEHUHU JEHCTBUH M CYXICHHUU
IpYroro; CIOKOMHO M pa3yMHO OTHOCHTBCA K KPUTHYECKMM 3aMEYaHMsIM B OTHOLICHUM
COOCTBEHHOTO CYX/ICHUS, pACCMAaTPUBATh UX KaK PECypC COOCTBEHHOT'O PAa3BUTHUS;

e BBIXOJUTh 3a paMKU Y4eOHOro IpeAMETa M OCYILECTBIIAThH LIEJICHANPABICHHBIH IMOMCK
BO3MOKHOCTEH IS IMPOKOTO MEPEHOCA CPEACTB U CIIOCOOO0B JCHCTBUS;

e BBICTpauBaTh MHIUBHIYaJIbHYIO 00pPa30BaTEIIbHYIO TPAEKTOPUIO, YUUTHIBASI OTPAaHUYEHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHHUS;

MEHSATD U YACPKUBATh Pa3HbIE IIO3ULMH B I03HABATEIBHOMN AEATEIbHOCTH.

3. KoMmMyHuUKaTHBHbIe YyHUBEpCcAIbHbIe y4eOHbIe 1eiiCTBHA
Buinycknuk nayuumcsn:

¢ OCYIIECTBJIATH JEJIOBYIO KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3pPOCIBIMU (KaK
BHYTpPM 00pa3oBaTelbHOI OpraHu3alMy, Tak M 3a ee IpeAeiaamu), MoAOUpaTh HapTHEPOB IS
JIEJIOBOM KOMMYHMKAIIMM MCXOJ U3 COOOpa)XKCHHM pe3yJbTaTUBHOCTU B3aUMOJIECHCTBUS, a HE
JIMYHBIX CUMIIATHUH;

¢ IIPU OCYUIECTBIIEHUHU I'PYNIOBOM pabOThI ObITh KaK PYKOBOAUTEIEM, TAK U YWIEHOM KOMAaH/Ibl
B Pa3HbIX POJISIX (FeHepaTop UAeH, KPUTHK, UCIIOJHUTENb, BHICTYNAOLINH, SKCIEPT U T.1.);

o KOODAMHHPOBATb M BBINOJHATHL pPA0OTYy B YCIOBHUSX pPEAJbHOTO, BHUPTYaJBHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOAEHCTBUS;

e DPa3BEepHYTO, JIOTUYHO M TOYHO M3JaraTb CBOK TOYKY 3pEHMsSI C MCIOJIb30BAaHUEM
aJIeKBATHBIX (YCTHBIX M MUCHbMEHHBIX) A3BIKOBBIX CPEJICTB;

e pacro3HaBaTh KOH(JIUKTOT€HHbIE CUTYAI[MH U IPEJOTBPAIIaTh KOHPIUKTHI 10 UX aKTUBHOU
¢da3pl, BBICTpaMBaTh JEJIOBYI0 M 00pa30BaTelbHYI0 KOMMYHMKAIMIO, H30eras JMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

IIpexMeTHBIE pe3yJIbTAThI

B pesyabrare m3ydenusi yueOHoro npeamera «MHpopmarnka» Ha ypoBHe CpeIHero
o01ero odpa3oBaHus:

BbInycKHUK Ha yriiy0JICHHOM yPOBHE HAYYHTCSH:

- KOIMpOBAaTb M JIEKOAMPOBATh TEKCThl 10 3aJaHHOW KOJOBOW TaOyulle; CTPOUTH
HEpaBHOMEPHbIE KOJbI, JOMYCKAIOIIMe OJHO3HAYHOE JIEKOJAMPOBAHUE COOOLICHUH, HCHONb3Ys
ycinoBue PaHO; NOHMMATh 3ala4d IIOCTPOEHUS KOJa, O0ECHEYMBAIOLIETO I0 BO3MOXKHOCTH
MEHBIIYI0O CPEIHIOI JUIMHY COOOIIEHUS TpH H3BECTHOW YacTOTE CHUMBOJIOB, U KOJa,
JOIYCKAOLIETr0 JUAarHOCTUKY OIINOO0K;

- CTPOMUTH JIOTUYECKUE BBIPAXKEHMS C IOMOLIBIO OINEpalud AU3BIOHKIUU, KOHBIOHKIUU,
OTpPHUIAHMS, WMIUIMKAIMKM, SKBUBAJEHIUHU; BBIMOJHATh SKBHUBAJEHTHBIE INPEOOpa3oBaHMs STHX
BBIDQ)KEHUH, MCIIONB3Ys] 3aKOHBI aireOpbl JIOTMKM (B YacTHOCTH, CBOMCTBA JM3BIOHKIUH,
KOHBIOHKIIMY, TIpaBuiia e Moprana, cBs3b UMIUTUKALUU C IU3BIOHKIUEH);

- CTPOUTH TaOJIUIly HICTUHHOCTH 33JJaHHOTO JIOTHYECKOT'O BBIPAYKEHHS; CTPOUTD JIOTHYECKOE
BbIp@XEHHE B JIU3BIOHKTUBHON HOpMaidbHOW ¢opMe MO 3aJaHHON Tabiule HCTUHHOCTH;
ONpPENEATh UCTUHHOCTb BBICKA3bIBAHMUSA, COCTABICHHOIO M3 JJIEMEHTapHBIX BBICKA3bIBAHUU C
ITOMOIIBIO JIOTHYECKUX OIEpalui, €Clii U3BECTHA MCTUHHOCTh BXOJSIIMX B HErO 3JIEMEHTapHBIX



BBICKa3bIBaHUI; MCCIIEAOBAaTh 00JAaCTh MCTHHHOCTH BBICKA3BIBAHMS, COJAEPIKAIIErO IEPEeMEHHBIE;
pelaTh JOrM4eCcKUue ypaBHEHUS;

- CTPOUTH JIEPEBO UIPHI 110 33JJAHHOMY JITOPUTMY; CTPOUTH U OOOCHOBBIBATH BBIMTPHIIIHYIO
CTpaTEruio Urpsl;

- 3allUChiBaThb HATypaJbHbIE 4YHUCJIA B CHUCTEME CYMCIEHUS C JAHHBIM OCHOBAHUEM;
UCIOJIb30BaTh MIPU PEIIEHUM 3a/la4 CBOMCTBA MO3UIMOHHON 3allMCH YMCIA, B YACTHOCTU IPU3HAK
JIEJIMMOCTH YHUCJIa HA OCHOBAaHUE CUCTEMbI CUUCIICHHUS;

- 3aIlUCBIBATh JIEUCTBUTENbHBIC YKCIa B HKCIOHEHLIMAIBbHON (popMe; NpUMEHSTh 3HAaHUS O
IIPE/ICTAaBICHUH YUCEII B IAMATH KOMIIBIOTEPA;

- OIHUCHIBaTh Ipadbl ¢ MOMOILIBIO MATPULl CMEXKHOCTU C YKa3aHUEM JUIMH pedep (BECOBBIX
MaTpull); pelarh aIrOpUTMUYECKHUE 33]]auH, CBA3aHHbIE C aHAJIM30M IpadoB, B YaCTHOCTHU 3a7ady
IIOCTPOEHMSI ONITUMAIIBHOTO IyTH MEXAY BEpPIIMHAMU OPHUEHTUPOBAHHOT'O AIl[MKINYECKOro rpada u
OIIpe/ieNICHUs] KOJINYECTBA PA3IUYHbIX ITyTeH MEX Ay BEPIIMHAMU;

- (opMaIN30BaTh MOHATUE «AJITOPUTM» C IOMOULIbIO OAHOM W3 yHUBEpCAIbHBIX MOJeNEH
BbluMciennit (mammna Teiopunra, mammna [locta u ap.); moHuMare coaep:kanue Tezuca Yepua—
Trropunra;

- IOHUMAaTh U UCIOJIb30BaTh OCHOBHBIC MIOHATHUS, CBSA3aHHBIE CO CJIOKHOCTBHIO BBIYUCIECHUN
(Bpemst paboThl M pa3Mep HCHOIB3YEMOW MaMATH TMPH 33JAAHHBIX HCXOJAHBIX JaHHBIX;
aCUMITOTUYECKAs] CJIOKHOCTh aIrOpPUTMa B 3aBUCUMOCTH OT pa3Mepa HCXOJHBIX JaHHbIX);
OIPEJIeNIATh CIIOKHOCTh U3y4aeMbIX B Kypce 0a30BbIX aJIrOPUTMOB;

- aHaJIM3UPOBATH MPENJIOKEHHBIH AJITOPUTM, HANpPUMEP OIpPENENATh, KAaKUe Pe3yJbTaThl
BO3MOJKHBI IIPU 33JaHHOM MHOJKECTBE MCXOJHBIX 3HAUEHUM M IpPU KAaKUX HMCXOAHBIX 3HAUYEHUSX
BO3MO>KHO IIOJTy4YEHHUE YKAa3aHHBIX PE3yJIbTaTOB;

- CO3/1aBaTh, aHAJU3UPOBaThb U PEAIN30BBIBATH B BHJE IMpOrpaMMm 0a30Bble aITOPUTMBI,
CBSI3aHHBIC C AHAIM30M JJIEMEHTAPHBIX (YHKIMUA (B TOM 4YHCIEe NPUOJIMKCHHBIX BBIYMCICHUH),
3allUChI0 YHUCEN B MO3MLMOHHON CHUCTEME CUMCICHMS, JAEIMMOCTBIO IENBIX YHUCEN; JUHEHHON
00paboTKOIM TOCIEOBATEIHHOCTEH W MAacCHBOB 4HMCeNl (B TOM YHWCIE aJTOPUTMBI COPTHPOBKH),
aHAJIM30M CTPOK, a TAK)KE PEKYPCUBHBIE AJITOPUTMBIL;

- INPUMEHSTb METOJl COXPAHEHHUS HPOMEKYTOUHBIX PE3YyIbTaTOB (METOJA JUHAMHYECKOIO
IPOrpaMMUPOBAHUS) Ui CO3JaHMs MOJUHOMHUAIBHBIX (HE MEpeOOpHBIX) AJTOPUTMOB pPELICHHUS
Pa3IMYHBIX 3a]a4; MPUMEPHI: MOMCK MHUHHUMAJIbHOTO IYTH B OPUEHTHUPOBAHHOM AalUKINYECKOM
rpade, MoJicyeT KOJIU4eCcTBa IMyTeH;

- co3daBaThb COOCTBEHHBIE AJITOPUTMBI JUIsl pEIICHUs NPUKIATHBIX 3a/7ad Ha OCHOBE
W3YYEHHBIX aJITOPUTMOB U METOJIOB;

IMPUMEHSTH [IPU PEIICHUH 3ajjad CTPYKTYphl JaHHBIX: CIIMCKH, CIOBAapH, IEPEBbs, OUEPEIH;
IPUMEHSTH NIPH COCTABJICHUH aJITOPUTMOB 0a30BbIe OMEPAIMU CO CTPYKTYPAMHU JTaHHBIX;

- HUCHOJb30BaTh  OCHOBHbIE  MOHSTHS, KOHCTPYKIMM U  CTPYKTYpbl  JIaHHBIX
IIOCJIEI0BATEIBHOIO IPOrPaMMHUPOBAHUS, @ TAK)KE NPaBUIIa 3alIUCH 3TUX KOHCTPYKIUMI U CTPYKTYP
B BBIOPAHHOM JUIs U3YUYEHHUS SI3bIKE POTPaMMHUPOBAHUS;

- HCIIOJIB30BAaTh B IIPOrpaMMax JaHHBbIE PA3IMUHBIX THUIIOB; NPUMEHITh CTAHIAPTHBIE U
COOCTBEHHBIE MOANPOrpaMMBbI 1J11 00paOOTKH CUMBOJIBHBIX CTPOK; BBIIOJIHATH 00paOOTKY JaHHBIX,
XpaHAIUXCS B BUJIE MacCUBOB PA3IMYHONW Pa3MEPHOCTH; BBHIOMPATh THII IIUKJIA B 3aBUCUMOCTH OT
pelaeMoil moj3agaun; COCTaBIATh LIUKIIBI C UCIIOJIb30BAHUEM 3apaHee OINpe/IeICHHOrO0 HHBapUaHTa
IIUKJIa; BBIMOJHATH O0a30Bble ONEpaluyd C TEKCTOBBIMH M JIBOMYHBIMH (aillaMu; BBIIEIATH
Mo/3a/1a4uM, pelIeHHe KOTOPBIX HEOOXOAMMO Ul pEIIeHHs IOCTABIEHHOW 3aJayd B TOJHOM
o0beMe; peau30BbIBaTh PEIICHHs MO0J334a4 B BHJIE MOANPOrpaMM, CBS3BIBATh MOJINPOrpaMMbI B
€IMHYI0 MPOrpaMMy; HCIOIb30BaTh MOAYJIbHBIN MPUHIMII TOCTPOEHUSI MPOTPaMM; HCIOJIb30BaTh
OMOIMOTEKH CTaHIAPTHBIX MOANPOrPaMM;

- IPUMEHSTH aJITOPUTMBI TIOUCKA U COPTUPOBKHU MPH PEIICHUH TUIIOBBIX 33/1a4;

- BBIMIOJHATH 00BEKTHO-OPUEHTHPOBAHHBIA aHAIN3 33aJ]auu: BBLAEATh OOBEKTHI, ONUCHIBAThH
Ha (OpMaTbHOM S3bIKE€ UX CBOWMCTBA M METOJbI; PEATU30BbIBaTh OOBEKTHO-OPUEHTHPOBAHHBIM
MOJIXO/ JUIS PEUIeHHUs 3aa4 CpeIHel CI0KHOCTH Ha BBIOPAHHOM SI3bIKE MPOIPAMMHUPOBAHUS;



- BBITIOJIHATH OTJIAJIKy U TECTUPOBAHUE NMPOTPAMM B BEIOPAHHOM Cpejie TPOrpaMMHUPOBAHUS;
WCIIOIB30BaTh MIPH pa3pabOTKe MPOrpaMM CTaHIAPTHBIC OMOIMOTEKH SI3bIKa TPOTPAMMUPOBAHUS U
BHEITHUE OWOJMOTEKH MPOTpamMM; CO3/1aBaTh MHOTOKOMIIOHEHTHBIC MPOTPAMMHEIC MPOIYKTHI B
cpele mporpaMMHUPOBAHNS,

- MHCTAJUTUPOBATh W JACHHCTANIMPOBATH MPOrPAMMHBIC CpPEJCTBA, HEOOXOIUMBIC st
perieHust yueOHBIX 3a1a4 110 BEIOpAaHHOH CIeIuain3alliu;

- TIONB30BaThCS HABBIKAMU (POpMANM3AIMK  337a4d; CO3/1aBaTh OIMCAHUS IPOTPAMM,
WHCTPYKITUH T10 MX UCIIOIB30BAHHMIO M OTUYETHI 11O BHITIOJIHEHHBIM MTPOCKTHBIM padoTam;

- pa3pabaThIBaTh U HCIOJH30BATh KOMITBIOTEPHO-MATEMATHUECKUE MOJICIIH; aHATH3UPOBATh
COOTBETCTBHE MOJEIN peaTbHOMY OOBEKTY WM IMPOIECCY; IPOBOJUTH OKCIICPUMEHTHl H
CTaTHUCTUYECKYIO 00pa0OTKYy JaHHBIX C MOMOIIBIO KOMITBIOTEpA; MHTEPIPETUPOBATH PE3yIbTAThI,
MoJTy4aeMble B XOJI€ MOJICIIMPOBAHUS PEATbHBIX TPOIECCOB; OIEHWBATh YHCIOBBIC MapaMeTphbl
MOJICTTUPYEMBIX OOBEKTOB U MPOIIECCOB;

- TIOHMMaTh OCHOBHBIC MPHUHIUIIBI YCTPOMCTBA W (YHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAIlMOHAPHBIX W MOOWIBHBIX KOMIBIOTEPOB; BHIOMpaTh KOH(PHUTypaluioo KOMIBIOTEpPA B
COOTBETCTBHUH C PEIIAEMbIMHU 3a/1a4aMU;

- TOHMMAaTh Ha3HAUYEHHWE, a TaKKe OCHOBHBIC MPHUHIHUIBI YCTPOHUCTBA U PpabOTHI
COBPEMCHHBIX OIEPAIIMOHHBIX CHUCTEM; 3HATh BHUJbI M HA3HAYE€HHWE CHCTEMHOI'O IPOrPaMMHOIO
obecrieueHus;

- BJIQJICTh NPHUHIUIIAMU OPTaHW3allMd HEPAPXUYCCKUX (DAMIIOBBIX CHUCTEM W MMEHOBAHUS
¢aiinoB; UCIIOIB30BaTh MIA0IOHBI IJIS1 OMUCAHUS TPYIIBI (aiiiIoB;

- HMCIIOJB30BaTh HA IMPAKTHKE OOIIWEe IMpaBuja MPOBEICHUS HCCISIOBATEIHCKOTO MPOCKTA
(moctaHoBKa 3a7a4u, BEIOOP METOAOB MCCIIEIOBAHMS, TOATOTOBKA UCXOHBIX JAHHBIX, TPOBEACHUE
uccienoBanus, (HOpPMYIHpPOBKAa BBIBOJOB, IMOATOTOBKA OTYETa); IUIAHUPOBATh U BBIMOIHSITH
HEOOJIBIIINE UCCIICIOBATEIILCKUE MTPOCKTHI;

- HWCIIOJIb30BaTh JMHAMHUYECKHE (DPIEKTPOHHBbIE) TaOMuIBl, B TOM 4Hcle (GOpMyIbl ¢
HCIIOJIb30BaHNEM a0COIOTHOM, OTHOCUTEIPHON M CMEIIAHHOHN ajpecalliy, BBIICIICHUE TUuara3oHa
TaOJIULIBI ¥ YIOPSAOYMBAHUE (COPTUPOBKY) €0 3JIEMEHTOB; MOCTPOCHHE IPaPHUKOB U TUATPAMM;

- BJIaJIETh OCHOBHBIMH CBEJEHUSMH O TaOJMUYHBIX (PEJSIMOHHBIX) 0a3ax MaHHBIX, HUX
CTPYKTYype, CPEICTBaxX CO3/aHus U pabOThl, B TOM YHUCIJIE€ BBIMOJIHATH OTOOP CTPOK TaOIUIIBI,
YIOBJIETBOPSIIOIIUX OMPEIETICHHOMY YCJIOBHUIO; ONMUCHIBATh 0a3bl IAHHBIX M CPEICTBA TOCTYIa K
HUM; HAMIOJHSATH pa3paboTaHHYIO 0a3y JaHHBIX;

- UCTOJIb30BaTh KOMITBIOTEPHBIC CETHU JJIi OOMEHa JaHHBIMH TPU PEUICHUU MPHUKIATHBIX
3aja4;

- OpraHU30BHIBaTh Ha 0a30BOM YpPOBHE CETEBOE B3aUMOJCUCTBUE (HACTpawBaTh padOTy
npotokoinos cetu TCP/IP u onpeznensts Macky ceTn);

- IOHUMATh CTPYKTYPY JOMEHHBIX UMEH; IPUHIUTIEI |P-anpecariu y3ioB cetu;

- TPEACTaBIATh OOIIME MPHHIMIBI Pa3pabOTKM W (YHKIIMOHUPOBAHUS HHTEPHET-
MIPUJIOKEHUH (CalThl, OJ10TH U Ap.);

- MPUMEHSATh Ha MPaAKTUKE MPHUHIMIBI oOecredeHrs HH(OPMAIMOHHONW O€30MacHOCTH,
CHocoObI U cpejicTBa oOecredeHus HaiexHoro ¢pyHkironnposanus cpeacts MKT; cobmonars npu
paboTe B ceTH HOPMbI HH(POPMAIIMOHHOM STUKHU U TpaBa (B TOM YHCIIe aBTOPCKUE MIPaBa);

- TIPOEKTUPOBATh COOCTBEHHOE AaBTOMATHU3UPOBAHHOE MECTO; CJIEJI0BaTh OCHOBaM
0e30MacHOi 1 IKOHOMUYHON pabOThl ¢ KOMITbIOTEpaMH U MOOWJIBHBIMU YCTPOMCTBAMHU; COONIOIATH
CaHUTApPHO-TUTHCHUYECKHE TpeOOBaHUA TMpH pabdoTe 3a TMEePCOHAIBHBIM KOMITBIOTEPOM B
COOTBETCTBUH ¢ HOpMaMu JiericTByromux CanlluH.

BbINyCKHUK HA YIJy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThHCSI:

- NpuMeHsmb KOObl, UCHPAGISIOWUe OWUOKU, S03HUKUIUE NpU nepedaye uHpopmayuu,
onpeoensims NPONYCKHYI0 CHOCOOHOCMb U NOMEXO3AUWUUEHHOCNb KAHALA CBA3U, UCKAICEHUEe
uHopmayuu npu nepedave nNO KAHALAM C653U, 4 MAKI’CE UCNONb308AMb ANOPUMMbL CHCAMUSL
oannvix (ancopumm LZW u op.);



- UCNnOb308amb 2paghbi, 0epedvs, CHUCKU NpU ONUCAHUU O00BEKMO8 U Npoyeccos
OKpYIHCaAIOue2o Mupa; UCnoIb308amb NpeQuKcHvle oepesbs u Opyeue Uuobl 0epesbes NPpu peueHuu
AnOPUMMUYECKUX 3a0aU, 8 MOM YUC/ie NPU AHAU3e KOO8,

- UCNOIL308AMb 3HAHUS O MemOoOe «PAa30eisiil U 61ACMEYILY,;

- NPUBOOUMb NPUMEPLL PA3TUYHBIX ATICOPUMMOSE PeuleHUsi 0OHOU 3a0aUl, KOmopbwle UMeom
PA3IUYHYIO CTIOACHOCHIb, UCHOIb3068ANb NOHAMUE NEPEDOPHO20 AN2OPUMMA,

- UCNONb306aMb  NOHAMUE  YHUBEPCANLHO2O — AN2OPUMMA U NPUBOOUML  NPUMEDDL
ANCOPUMMUYECKU HEPAPEULUMBIX NPOOTIeM;

- UCNONb308aMb GMOPOU  A3bIK  NPOSPAMMUPOBAHUS, CPABHUBAMb NPEUMYWecmed U
HeOOCMAamKu 08yX A3bIK08 NPOCPAMMUPOBAHUS,

- c030a8amv NPocpamMMbl OJisl YUEOHbIX UIU NPOEKMHBIX 3A0ay CPeOHell CIOHCHOCMIU,

- UCNONIBL308AMb UHPOPMAYUOHHO-KOMMYHUKAYUOHHBLE MEXHOA02UU NPU MOOETUPOBAHUU U
auanuse npoyeccos U AGNeHUll 8 COOMEEeMcmeuU ¢ 8blOPAHHLIM NPOQUIEM;

- 0CO3HAHHO NnooOxooumv Kk 6vibopy HKT- cpedcmeé u npoepammuozo obecneuenusi OJisi
pewenus 3a0a4, O3HUKAIOWUX 8 X00e yuebbl U 8He ee, OJis CBOUX Y4eOHbIX U UHBIX yeell,

- NpoBooumb (8 HECNONCHLIX CAY4asAx) eepuduxayuro (NPo8epKy HAOEHCHOCU U
CO2NACOBAHHOCMU) UCXOOHBIX OAHHLIX U BAIUOAYUIO (NPOBEPKY OO0CMOBEPHOCMU) pPe3YNIbmamos
HAMYPHLIX U KOMNLIOMEPHBIX IKCHEPUMEHM OB,

- UCNONb308aMb NAKEMbl NPOSPAMM U CEPBUCHL 0OPADOMKU U NPeOCmAaBIeHUs OAHHbIX, 8
MOM Yuciie — CMmamucmu4eckol oopabomxu,

- UCNONb308aMb MeMmoObl MAWUHHO20 OOVYEeHUs NpU AHAIU3e OAHHLIX, UCHOIb3068ANb
npeocmasienue o npooaeme Xpanenusi u 00padbomxu 601bUUX OAHHBIX,

- co30asameb MHO20MaOIUYHbIe 6A3bl OAHHBIX;, pabome ¢ 6azamu OAHHLIX U CHPABOYHBIMU
cucmemam ¢ ROMoublo 6e6-unmepgetica.

2. OCHOBHOE COJAEP)KAHHUE YYEBHOI'O HPEAMETA HH®OPMATHUKA
(YI'JIYBJIEHHBIA YPOBEHD).

Yri1y0/1eHHbIH YpOBeHb

BBenenue.

HNudpopmauus u uHGopmanuoHHbie npoueccol. [anubie

CriocoObI npecTaBIeHUs JaHHBIX. Pa3nuuns B MpeACTaBICHNN JaHHBIX, PEIHA3HAYEHHBIX
JUIs  XpaHeHHs M 00pabOTKM B  aBTOMAaTU3UPOBAHHBIX KOMIIBIOTEPHBIX CHCTEMax U
MIpEAHA3HAYEHHBIX [UIs BOCIIPUATHUS YEIIOBEKOM.

Cuctembl. KommnoHeHTBI cHCTEeMBI W WX  B3auMojeiicTBue.. HHpopmarmonnoe
B3aUMOJICHCTBUE B CHUCTEME, YIpaBlIeHHE. PasOMKHyTbIE M 3aMKHYTBIE CHCTEMBI YIIPABICHUS.
Mamemamuueckoe u komnvromepHoe MOOEIUPOBAHUE CUCTIEM YRPABTEHUSL.

MaremaTu4eckne 0CHOBbI MH(OPMATHKH

Texcrsl M kogupoBanue. Ilepenaya faHHbIX

3HaKH, CUTHAJIBI U CUMBOJIBI. 3HAKOBHIE CUCTEMBI.

PaBHOMepHBIE 1 HepaBHOMEpHBIe KOAbl. IIpeduxcHbie koapl. YcmoBue dano. Obopammuoe
yenosue Dano. AMTOPUTMBI IEKOIMPOBAHUS TIPH UCTIOI30BAaHUHU MPEPUKCHBIX KOJIOB.

CxaTue JaHHBIX. Y4YeT YacTOTHOCTH CHMBOJIOB MPH BBIOOpPE HEPABHOMEPHOIO KOJA.
Onmumanvrnoe koouposanue Xaghgmana. VIcmonb30oBaHHE TPOrpaMM-apXUBATOPOB. Aeopumm
LZW.

[lepenaua panHBIX. VCTOYHMK, TNPUEMHUK, KaHAJI CBSI3U, CHUTHAJ, KOAHWpYIOUIEEe |
JNEKOUPYIOIlee YCTPOUCTBA.

IIponycknas cnocobnocms u nomexosawuujeHHoCms Kauana ceasu. Koouposanue
COOOWeHULl 8 COBPEMEHHBIX CPEOCMBAx nepedayil OaHHUbIX.

Uckaxxenne wHbOpMaMKM TpU Tepefade Mo KaHajiaM CBsi3u. Koabl ¢ BO3MOXHOCTHIO
OoOHapYKEHHsI U UCTIPABIICHUS OITHUOOK.



Cnocobuvl 3awumol ungopmayuu, nepeoasaemou no kaumaiam ceasu. Kpunmoepagusa
(aneopummol wugposanus). Cmeearnocpaghusi.

JAuckperusanus

W3mepenuss u guckperuszanus. Yactora u pa3psaHOCTh U3MEPEHHM. YHHUBEPCaIbHOCTH
IMCKPETHOTO MPeACTaBICHUS HH()OPMAIIH.

JluckpeTHoe mpeacTaBieHHE 3BYKOBBIX JaHHBIX. MHOrokaHaibHas 3amnuch. Pasmep daiina,
IIOJIyUEHHOT'O B PE3YJIbTATE 3aIlUCH 3BYKA.

JluckpeTHoe npejcTaBlIeHne CTaTHYECKO 1 TUHAMHYecKo# rpadudeckoi nHGopMaluu.

Corcamue 0anHbIX npu XpaHeHuu epaguyeckoll u 36YK08oU uH@opmayuu.

CucreMbl cHUCIeHUS

CBoiicTBa MO3UIIMOHHON 3alTMCH YMCIIA: KOJIWYECTBO IH(p B 3aluCH, MPU3HAK JIETUMOCTH
Yyclia HA OCHOBaHHE CUCTEMbI CUHCIICHUSI.

Anroput™M nepeBoia AECATUYHOM 3alMCH 4YKCiIa B 3alUCh B IO3UIIMOHHOW CHCTEME C
3aJJaHHBIM OCHOBaHUEM. AJITOPUTMBI TOCTPOCHHUS 3allUCH 4YHUCJIa B MO3UIMOHHON CHCTEME
CUMCJIEHMS C 3aJJaHHBIM OCHOBAaHUEM M BBIUMCIIEHMS YUCIIAa TIO CTPOKE, COAEpIKallel 3alluch 3TOr0
qrclia B IO3UIIMOHHOM CHCTEME CUUCIICHUS C 3aJaHHBIM OCHOBAHUEM.

Apudmernueckue JeiCTBUS B MO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS.

Kpamkas u paszeeprymas ¢popma 3anucu cmewanHvix yucenr 8 NOZUYUOHHBIX CUCEMAX
cuucnenus. Ilepeeod cmewanno2o 4wucia 6 NOZUYUOHHYIO CUCMEM) CUUCAEHUS C 3A0AHHbIM
OCHOBAHUEM.

llpeocmasnenue yenvix u eewecmeeHnblx yucen 8 namamu Komnvomepa. Komnviomephas
apughmemuxa.

DJleMeHTbl KOMOMHATOPUKH, TEOPHH MHOKECTB U MaTeMaTH4YeCKOil JTOTHKH

Onepanuu «<MMILTUKALUA», «IKBUBANIEHIUI». Jlornueckue QyHKINU.

3aKkOHBI anreOphl JIOTUKUA. DKBUBAJICHTHBIE NPE0Opa30BaHUS JIOTMYECKHX BBIPAKCHUH.
Jlornueckue ypaBHEHHUS.

[TocTpoeHue JIOrH4ecKOro BBIPAXKEHUSI C JAaHHOW TaOJIMIIE MCTUHHOCTH. [[M3BbIOHKTHBHAsS
HOopMasbHas popma. KoHbioHKMUBHAs: HOPMAbHAS opma.

Jlormueckue 5JeMEHTHl KOMIbIOTepoB. [locTpoeHrne cxem wu3 0a30BBIX JIOTHYECKUX
AJIEMEHTOB.

JluckpeTHble UTPBI ABYX UTPOKOB € MOJHOW MH(OpManvell. BRIMrphIIHbIE CTpAaTErnu.

JlucKpeTHbIe 00bEKTHI

Pemenne anropuTMUUECKHX 3a/1a4, CBA3aHHBIX C aHAJIM30M rpadoB (IpUMephl: TOCTPOEHUS
ONTUMAJIBFHOTO TYTH MEXIY BEPIIMHAMH OPUEHTUPOBAHHOTO alMKINYECKOro rpada; onpeaeneHus
KOJIMYECTBA PA3JINYHBIX IMyTEH MEKy BEpPIIUHAMU).

O6xox y370B JOepeBa B TIyOUHY. Vnopsoouennvie Oepegbs (Oepesvs, 6 KOMOPbIX
Ynops0ouensl peobpa, 8vixoosauue Uz 00H020 V31a).

Hcnonp30BaHuEe [€pEBbEB IPU PEIICHUM ANTOPUTMHUYECKUX 3a4ad (IPUMEpPBI: aHAIU3
paboThl PEKYpCUBHBIX aJIrOPUTMOB, paz0op apUPMETHYECKUX M JIOTUYECKUX BBIPAKEHUIN).
bunapnoe nepeBo. Hcnonvsosanue oepegves npu XxpaneHuu OAHHbIX.

Hcnons3oBanue rpadoB, IE€pEeBbEB, CHUCKOB MpPU OMNHCAHUM OOBEKTOB M IIPOIECCOB
OKPY>KaIOILEro Mupa.

AJITOPUTMBI M 3JIEMEHTBI IPOTPaMMHUPOBAHUS

AJITOPUTMBI M CTPYKTYPbI JaHHBIX

ANTOPUTMBI HMCCIEOBAHUS DIIEMEHTApHbIX (YHKUMH, B YaCTHOCTU — TOYHOTO U
NpUOMIKEHHOTO  pellIeHUsl  KBaJApaTHOIO  YpaBHEHHs] C LENbIMH U BELIECTBEHHBIMU
KO3 pHUIIMEHTaMHU, OIIpeIeNIeHHs SKCTPEMYMOB KBaJApaTUYHON (PYHKIIMU HA OTPE3KE.

ANTOpUTMBI aHalu3a W MpeoO0pa3oBaHMs 3alKMced 4Yucel B MO3UIMOHHON CHCTEME
CUHCIICHUS.

ANTOpPUTMBI, CBSI3aHHBIE C JEJIMMOCTBbIO LeEdbIX 4ucen. AnroputM EBkinpma s
onpeaenenuss HOJ[ nByx HaTypalbHBIX YHCEIL.



ANTOpUTMBI JTMHEHHON (OJHOMPOXOAHOM) 00pabOTKM MOCIeNoBaTeNbHOCTH 4ucen 0e3
WCIIOJIB30BAaHUS  JTOMIOJHUTEIBHOM MaMsITH, 3aBUCALIEH OT JUIMHBI IOCJIEJOBATEIbHOCTH
(BBIUMCIIEHHE MAaKCUMyMa, CYMMBI; JIMHEWHbIM mOMCK W T.1.). OOpaboTka 53JI€MEHTOB
MOCJIEIOBATENbHOCTH, YAOBIETBOPSIONINX OIMPEIEICHHOMY YCIIOBUIO (BBIUYHCIICHHE CYMMBbI
3aJIaHHBIX 3JIEMEHTOB, UX MAaKCUMyMa H T.IL.).

Anroput™mbl  00paboTku MaccuBOB. [Ipumepbl: mepecTaHOBKa 53JIEMEHTOB JaHHOTO
OJIHOMEPHOTO MaccuBa B OOpPaTHOM MOPSJAKE; LUKINYECKUN CIOBUI D3JEMEHTOB MAacCHBa;
3al0JIHEHUE JABYMEPHOIO YHUCJIOBOIO MacCHBa IO 3a/JaHHBIM IIpaBWaM; IMOUCK 3JIEMEHTa B
JBYMEPHOM MAacCHBE; BBIUYUCIEHHE MaKCUMyMa U CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCCHUBA.
Bcmasxka u yoanenue snemenmos 6 maccuse.

PexypcuBHBIE anrOpUTMBI, B YaCTHOCTH: HAXOXKACHUE HATYPAJIbHOW W LEJIOW CTENEHU
3aJJaHHOTO HEHYJIEBOTO BEIIECTBEHHOI'O YMCJa; BBIYUCIECHHE (AaKTOPHUATIOB; BBIYMCICHHE N-TO
3JIeMEHTa PEKYPPEHTHOM IMOCIIeI0BATEIbHOCTH (HapuMep, MociaeaoBaTesibHocTh PubOoHaudn).
[locTpoeHne u aHaiu3 JepeBa PEKYPCUBHBIX BBI30BOB. BO3MOXHOCTH 3alMCH PEKYPCHUBHBIX
JITOPUTMOB 0€3 SIBHOT'O MCIIOJIb30BAHUS PEKYPCHH.

CoptupoBKa OJHOMEpPHBIX MaccHBOB. KBaJpaTWyHbIe aJITOPUTMBI COPTUPOBKH (IIpUMeEp:
COPTUPOBKA My3bIpbKOM). CiMsIHME ABYX OTCOPTHPOBAHHBIX MAaCCHUBOB B OJUH 0€3 MCIIOIb30BaHUS
COPTUPOBKH.

ANropuTMBI aHall3a OTCOPTUPOBAHHBIX MAacCUBOB. PekypcuBHasi peann3anus COPTUPOBKHU
MaccHBa Ha OCHOBE CIHUSHUS JABYX €r0 OTCOPTUPOBAHHBIX (hPAarMEHTOB.

ANTOpUTMBI aHaJIN3a CUMBOJBHBIX CTPOK, B TOM YHCJIE: MOJCYET KOJIMYECTBA IMOSBICHUI
CHUMBOJIa B CTPOKE; pa30HeHHe CTPOKH Ha CJIOBA MO MPOOEIbHBIM CHMBOJAM; MOUCK MOACTPOKHU
BHYTPH JJaHHOU CTPOKH; 3aMEHA HAWJICHHO! NIOJACTPOKHU Ha JAPYTYIO CTPOKY.

[Toctpoenue rpaduka GyHKIMHK, 3aAaHHON QOpPMYJION, MporpamMMoil WM Taduuuen
3HA4YCHMI.

ANTOpUTMBI TNPUOIMKEHHOTO pEUICHHUs YpaBHEHHUH Ha JAaHHOM OTpe3Ke, Hamlpumep,
METOJIOM JEJIEHUs OTpe3ka ImomnojaM. AJTOPUTMbI HMPHUOIMKEHHOTO BBIUMCIEHMS JJIUH U
wiomaaed, B TOM 4YHCIe: NPUOIMKEHHOE BBIYHUCICHHE J[UIMHBI IIJIOCKOW KPHUBOWM IyTeM
anmnpoKCUMAllMU €€ JIOMAaHOW; NPUOJIMKEHHBIH IOJCYET METOAOM Tpamleuui IJIOWAAN IO
rpadukoM QyHKIMH, 3a7aHHON (hOpMyIOH, mporpamMmoii unu Tabiauneit 3naueHuid. Ilpubausicennoe
gvluucieHue naowjaou guaypsvr memooom Moume-Kapno. [locmpoenue mpaekmopuil, 3a0aHHbIX
pasHocmHuimMu  cxemamu. Pewenue 3a0au  onmumuzayuu. Aneopummuvl  GbIYUCTUMENbHOU
2eomempuu. Beposmnocmmuule ancopummeol.

CoxpaHeHuE M HCIIOJIB30BAHME IPOMEXKYTOUHBIX pE3yJbTaTOB. MeTox IUHaAMHYECKOIrO
IPOrpaMMHUPOBAHHUS.

[IpencraBinenue o CTpyKTypax HaHHbIX. lIpuMepsl: crmcku, cioBapu, AEpeBbs, O4YEpEnH.
Xow-mabnuyol.

SA3bIKH IPOrpaMMHPOBAHNS

[Tonmporpammbr  (mpoueaypsl, ¢ynkuuun). Ilapamerpsl noamporpamm. PexypcuBHbIE
pouenypsl U QyHKIUH.

Jlornueckue mnepeMeHHble. CHMBOJBHBIE M CTPOKOBBIE IepeMeHHble. Omnepanuu Hal
CTPOKaMH.

JIBymepHbIe MacCuBbI (MaTpUlLlbl). MHocomepHble Maccugyl.

CpenctBa paboThl ¢ JaHHBIMU BO BHEUIHEW namsTu. Daitibl.

[TonpoOHOE 3HAKOMCTBO C OJHUM U3 YHUBEPCAJIBHBIX IPOLEAYPHBIX  S3BIKOB
IPOrpaMMUPOBAHUS. 3alUCh AITOPUTMUYECKUX KOHCTPYKLIMH U CTPYKTYp JaHHBIX B BBIOpaHHOM
s3bIKe porpaMMmupoBanusi. O030p MPoLETYPHBIX SI3bIKOB MPOTPaMMHUPOBAHUS.

Ilpeocmaenenue o cunmaxkcuce u ceManmuke A3blKa NPOSPAMMUPOBAHUSL.

llonamue o0  HenpoyedypHvlX  A3BIKAX  NPOSPAMMUPOBAHUS U NAPAOUSMAX
npozpammuposanus. H3zyuenue 6mopo2o A3blka npocpamMmuposansi.

Pa3paborka nporpamm

OraInbl peleHns 3a1a4 Ha KOMIIBIOTEPE.



CrpykTypHOE mporpamMmmupoBaHue. [IpoBepka YCIOBUS BBIIOJIHEHHS IMKJIA /IO Hayaja
BBINOJIHEHUS TeJla LIMKJIA U MOCJE BBIIOIHEHUS Tella IMKJIA: IOCTYCIOBUE M MPENyCcIOBUE IUKIIA.
WNHBapuaHT nukIia.

Mertoabl NPOEKTUPOBaHMUS MPOrpaMM «CBEpPXYy BHH3» M «CHU3Y BBepx». Pa3zpaborka
IIPOrpaMM, UCHOJIb3YIOIIMX OIPOIPAMMBI.

bubnuorexku noanporpaMm 1 UX UCHOJIb30BAHUE.

WuterpupoBanHas  cpeaa  pa3pabOTKM  OporpaMMbl  Ha  BBIOpaHHOM  SI3BIKE
nporpamMupoBanus. Ilonb3oBarenbckuil  MHTepeEic HMHTErpUPOBAHHOM Cpelbsl  pa3paboTKU
IIPOrPaAMM.

[Tonsatne 00 OOBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHUpoBaHUU. OOBEKTBI U  KJIACCHI.
Hnxancynayus, nacnedosanue, NOIUMOPHU3M.

Cpenpl ObIcTpoil pa3paboTku nporpamMm. I['paduueckoe mnpoekTupoBaHue uHTepdeiica
noJp3oBares. Vicnonp3oBanue Moaysiel (KOMIOHEHTOB) MPH pa3padoTKe MPOrpaMM.

DJIeMEeHThI TEOPUH AJITOPUTMOB

Qopmanuzanus TOHATHS anroputMa. Mammna TelopuHra — mnpumep aOCTpakTHON
YHUBEPCAIbHON BbIUMCIUTEIbHOU Moaenu. Te3uc Yépua—Twropunra.

Hpyeue  ynugepcanvhvle — svbluuciumenvhvlie mooenu  (npumep: mawuna Ilocma).
Yuueepcanvuwiti ancopumm. Beiuucnumole u negviuuciumole ghynkyuu. [lpoorema ocmanosku u ee
Hepaspeumumocno.

Abcmpakmuble YHUBEPCATbHbIE NOPOICOAIOUUE MOOENU (NpUMep. SPAMMAMUKU).

CnoXHOCTb BBIYMCIIEHUS: KOJIMYECTBO BBIIIOJIHEHHBIX ONEpaluii, pa3Mep HCHOIb3yeMOn
NamsATH; MX 3aBUCHUMOCTb OT pa3Mepa MCXOJHBIX AAHHBIX. CIOXHOCTh aJrOPUTMa COPTHUPOBKHU
ciusinueM (MergeSort).

[Tpumepsl 3ajau aHanM3a ITOPUTMOB: ONPEAEICHHUE BXOJIHBIX HAHHBIX, HPU KOTOPBIX
ATOPUTM JaeT YKAa3aHHBIM pe3yJbTaT; ONpENeICHUE pe3ylibTaTa ajlropuTMa 0e3 ero IOJHOTO
MIOLIArOBOT'O BBIIOJHEHHUS.

Hoxazamenbcmeo npaguibHOCMu NPOSPAMM.

MaremaTH4eckoe MoJeTUPOBAHME

[IpakTuyeckas paboTa ¢ KOMIBIOTEPHOHM MOJAEIBIO MO BBIOpaHHOH Teme. IlpoBenenue
BBIUUCIIUTENILHOTO JKCIEPUMEHTa. AHaIM3 JOCTOBEPHOCTH (IPaBIOIono0us) pe3yabTaToB
KOMITBIOTEPHOIO SKCIIEPUMEHTA.

[IpencraBiaenue pe3ynbTaTOB MOJAEIMPOBAHUS B BHJE, YAOOHOM JUIsI BOCHPHUSATHS
yenoBekoM. ['padpuueckoe npeacrapieHne 1aHHBIX (CXE€MBbI, TAOIUIBL, TPAdUKH).

[TocTpoeHne MaTeEMaTUUECKNUX MOJENIEH JJIs PEILIEHUS IPAKTUYECKUX 3a/1ad.

HmuTanmonHoe MoaenupoBanue. Mooenupoganue cucmem mMacco8o20 00CIYHCUBAHUS.

Hcnonvsosanue  Oouckpemusayuu U YUCTIEHHBIX  MeMOO08 6  MAmMeMamuyeckom
MOOenUpoBaHUU HeNnpePbIGHbIX NPOYECCO8.

Hcnonvzosanue cped uMumayuonHo20 MoO0eIuposanus (8UPmMyanibHsix 1abopamoputl) O/
npoGeoeHUss KOMNbIOMEPHO20 IKCHEPUMEHMA 8 YUEOHOU 0esmeabHOCHU.

Komnvromepnuiii (6upmyanvuuiii) u mamepuanvhviil npomomunst uzoenus. Mcnonvsosanue
YueOHbIX cucmem agmomMamusupo8anHo20 NPOEKMupOBaAHUSL.

NHudopManMOHHO-KOMMYHUKAIMOHHbIE TEXHOJOTMH W HUX MCHOJb30BaHHe s
aHaJIN3a JaHHBIX

AnnapaTHoe U IPOrpaMMHoOe o0ecnevyeHne KOMNbLIOTEpPa

AnmapartHoe o0OecrieueHrne KOMITbIOTEPOB. [lepcoHaNbHBIN KOMITBIOTED.

MHoromporneccopusle cucteMmbl. Cynepkomnsromepul. Pacnpedenennvie @biuuciumenbHbie
cucmemvl u obpabomka Oonvuux OanHvix. MoOwnbHBIE TUGPOBBIE YCTPOMCTBA MU HMX POJb B
KOMMYHHUKAIUSAX. Bcmpoennvie  komnwvromepvl.  Muxpoxonmponnepvl.  Pobomusuposanmvie
npou3zeo0Ccmad.

CooTBeTcTBHE KOH(UIYpallii KOMIIBIOTEpA peIIaeMbIM 3ajadyaM. TeHJEeHIMH Ppa3BUTHUS
anmnapaTHOro oOecreyeHus] KOMIbIOTEPOB.



[Tporpammuoe  obGecmeuenue (II0) KOMOBIOTEPOB U KOMITBIOTEPHBIX  CHCTEM.
Knaccudukanmss mporpamMmmHoro obecrnedeHus. MHOrooOpasue ONepaldoOHHBIX CHCTEM, HX
¢bynkuuu. [IporpammHoe obecriedeHne MOOUIBHBIX YCTPOHCTB.

Mooenv  ungopmayuonnou cucmemvl  «KIueHm—cepeep». Pacnpeoenennvie mooenu
nocmpoenus ungopmayuonHvix cucmem. Hcnonvzosanue o0IAUHBIX MeEXHOIO2UU 00OPAbOMKU
OaHHBIX 8 KPYNHBIX UHHOPMAYUOHHBIX CUCTNEMAX.

WHCcTammsamuss W JeMHCTAULIIHUS  [OporpaMMmHoro  obecnieuenusi.  CucmemHoe
AOMUHUCMPUPOBAHUE.

TenneHuuu pa3BUTHS KOMIIBIOTEPOB. Keanmosvie gbluucienus.

TexHuka 0€30mMacHOCTM U TpaBHia pabdOThl HAa KOMIbloTepe. ['WrueHa, >proHoMuka,
pecypcocOepexeHne, TEXHOJIOrHIeCKie TPeOOBaHUS MTPH IKCIUTYaTallui KOMITBIOTEPHOTO pabovero
MecTa. Ilpoexmuposanue agmomamusupo8anHo20 paboie2o mecma 6 COOmMeemcmseuU ¢ Yeaamu e2o
UCNONIL308AHUSL.

Ilpumenenue cneyuanu3zupoBaHHvLIX NpPoOSPAMM O oObecnedenuss CmabulbHOU pabomovl
cpeocme UKT. Texunonoeus nposedenus npogunakmuveckux pabom nao cpeocmeamu HKT:
OUAcHOCMUKA HeUCNPABHOCHIE.

IToaroToBKa TEKCTOB M 1€MOHCTPALMOHHBIX MAaTEPHAIOB

TexHonoruu co3gaHusi TEKCTOBBIX JTOKYMEHTOB. BcTaBka rpaduueckux oObEKTOB, TaOJHII.
Vcnonp30BaHne TOTOBBIX MIA0JIOHOB U CO3/IaHHE COOCTBEHHBIX.

CpenctBa noucka u 3ameHbl. Cuctemsl nmpoepku opdorpaduu u rpammatuku. Hymeparus
crpanmi. Pa3paboTka THIIEPTEKCTOBOTO JIOKYMEHTA: OINpEACTICHHE CTPYKTYphl JOKYMEHTa,
aBTOMaTu4yeckoe (HOopMHpOBaHHE CIUCKA WILTIOCTPAILM, CHOCOK M IUTAT, CIHCKA HCIOIb3yeMOH
muTepaTypel W Tabmui. bubmmorpaduyeckoe onucanwe JOKyMeHTOB. KosutektmBHas paborta ¢
JIOKyMeHTaMu. PerieH3upoBaHue TeKcTa.

CpeactBa co3qaHus U peIaKTUPOBAHUS MAaTEMAaTHYECKUX TEKCTOB.

TexHuueckue cpeacTBa BBOJAa TeKCTa. Pacrmo3HaBaHue Tekcra. Pacnosnasauue ycmuou
peuu. Komnwvromepnas eepcmxa mexkcma. Hacmonvno-uzoamenvckue cucmembsi.

Pabora ¢ ayninoBu3yaibHbIMH JaHHBIMU

TexHuueckne cpeacTBa BBoja rpaduueckux n3oopakeHuid. KaaprupoBanne n300pakeHUH.
[[BeroBbie Monenu. Koppekius nzo0paxkenuit. Pabota ¢ MHOTOCIONHBIMU N300paKEHUSIMHU.

Pabora ¢ BexkTOpHBIMU TIpaduyeckuMu oOBeKkTaMu. ['pynmupoBka M TpaHchopMalus
O00BEKTOB.

TexHonoruu BBoJa 1 00pabOTKH 3BYKOBOM M BHICOMH(POpPMAIUH.

Texnonoeuu yugposoeo mooerupoganus u NPoeKmuposanuss Hoevlx usoenutl. Cucmemol
aA8MoOMamu3upo8anHo20 npoekmupoganus. Paspabomka npocmetiwiux uepmedsicell oemaneu u Y3108
C  UCNONb30BAHUEM  NPUMUMUBOE  CUCMEMbl  ABMOMAMUSUPOBAHHO20 — NPOEKMUPOBAHUSL.
Aooumusnwvle mexnono2uu (3D-neuams).

DJIeKTPOHHBbIE (IUHAMUYECKH ) TA0JIUIbI

Texnonorus o006paboTku uyMciaoBOW HHPOpManuu. BBoa M penakTHpOBaHHME JTaHHBIX.
ABrtozanonnenue. @opmaTupoBanue syeek. CtaHgapTHbie QYHKIUH. BUabl CChUIOK B (opmymnax.
OunpTpanys 1 COpTUPOBKA JaHHBIX B AMana3oHe win tabnuue. KomnekruHas paboTta ¢ JaHHBIMU.
Tlooknouenue K @HeUHUM OAHHBIM U UX UMIOPHI.

Pemenne BIYMCIUTENBHBIX 3a/1a4 U3 PA3IMYHBIX [IPEIMETHBIX 00JIacTeH.

KomnsroTepHble cpeicTBa MpeACTaBICHUS M aHATN3a JaHHBIX. BU3yanu3amus J1aHHBIX.

ba3bl JaHHBIX

[TonsiTne w HasHaueHue Oa3pl maHHbIX (manee — BJI). Kmaccuduxamms BJI. Cucremsr
ynpasnenuss b/ (CYBJ). Tabnuuel. 3anuce u none. KimtoueBoe nose. Tumbl gaHHBIX. 3ampoc.
Tunel 3anpocoB. 3anpockl ¢ napamerpamu. CoptupoBka. Gunbrpanus. Beraucisemsie mosms.

@opmbvi. Omuemyi.

Muorotabnauunsie bJ[. Cesizu mexny tabnunamu. Hopmanuzayus.

IToaroToBKa M BbINOJHEHHE HCCIEJ0BATEIHCKOI0 MPOEKTA



TexHoJOrHsI BBINOJHCHUST HCCIIEA0BATEIBCKOTO IMPOEKTa: IOCTAHOBKA 3aJaud, BBIOOP
METOJIOB MCCJICIOBAHUS, COCTABJICHUE MPOCKTAa W IIaHa paboOT, MOArOTOBKA MCXOAHBIX JTaHHBIX,
MpOBEJICHUE HCCAeIoBaHus, (OPMYJIMPOBKA BBIBOJOB, IOATOTOBKA oOT4yeTa. Bepudukamums
(MpoBepKka HAJEKHOCTH W COIVIACOBAHHOCTH) HCXOIHBIX MaHHBIX M Bauuaanus (MpoBepka
JIOCTOBEPHOCTHU) PE3YJIbTATOB UCCIICIOBAHUSL.

Craructuyeckas o0paboTka naHHbix. O0pabOTKa pe3yIbTaTOB IKCIICPUMEHTA.

Cucmembl UCKYCCMEEHHO20 UHMEIIEKMA U MAWUHHOE 00yUueHUe

Mawunnoe obyuenue — pewenue 3a0a4 pacno3Haanus, Kiaccupurayuu u npeocKa3aHusl.
Hckyccmeennviti unmennekm. AHanuz OAHHBIX C NPUMEHEHUeM Memooo8 MAUUHHO20 00YYeHUs.
DkcnepmHuule u pekoMeHOamebhble CUCTEMDbL.

Bonvwue dannvie 6 npupode u mexuuxe (2eHOMHble OanHble, Pe3VIbMAamvl OU3UYECKUX
IKCNEPUMEHMOB, UHMEPHEM-OaHHble, 8 YACMHOCMU OAHHbLE COYUANbHbIX cemell). Texnonoeuu ux
00pabomxu u XxpaneHusl.

Pabora B uH(pOpMALMOHHOM NPOCTPAHCTBE

KomnbrorepHblie ceTn

[IpyHIMIIBI ~ [OCTPOEHMSI  KOMIBIOTEPHBIX  CETeH.  Annapammuvie  KOMNOHEHMbl
KomnvlomepHuix cemeli. 1IpogooHvle u OecnpogooHvle meneKoMMYHUKayuoHnvle kananvl. CeTeBble
nporokoiibl. IIpuHnunel MexcereBoro B3auMopaeucTBus. (CeTeBble ONEPALMOHHBIE CHUCTEMBI.
3aoayu cucmemno2o0 AOMUHUCMPUPOBAHUS KOMNBIOMEPOS8 U KOMNbIOMEPHBIX cemell.

Wnrepuer. Anpecauus B cetu Mutepuer (IP-anpeca, macku noaceru). Cucrtema JOMEHHBIX
HMEH.

Texnonorus WWW. bpay3sepsl.

Be6-caiit. Crpanuna. B3aumonelictBue BeO-cTpanuibl ¢ cepBepoM. A3pik HTML.
JluHaMHuYeCcKHUe CTPaHULIBI.

Pa3pabotka BeO-caiitoB. S3pik HTML, kackaanbie Tabnuusl ctuneit (CSS). Juuamuueckuii
HTML. Pazmewenue eb-catimos.

Hcnonvzosanue cyenapues nHa szvike Javascript. @opmol. [lonamue o cepsepuvix A3bIKAX
NPOSPAMMUPOBAHUSL.

CereBoe xpaHenue qaHHbIX. OOIauHbIe CEPBUCHL.

JesiTesbHOCTH B ceTH UHTEepHeT

Pacmmmpennsrii mouck nadopmanuu B cetu MutepHet. Mcnonb30BaHne S3bIKOB TOCTPOSHUS
3a1poCoB.

Hpyrue Buasl aesrenbHoctu B cetd MHtepHer. CepBuckl MHTepHera. ['eonokannioHHble
CEpBUCHI pEaTbHOIO BpPEMEHH (JOKAIMsi MOOWIBHBIX TElIe(pOHOB, OINpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpajie u T.M.); HUHTEPHET-TOPrOBIS;, OpOHUpOBAHHWE OWUJETOB W TOCTHHHII U T.II
OO6nayHble BEpCUU MPUKIATHBIX IPOIPAMMHBIX CHCTEM.

HoBble BO3MOXXHOCTH M TEPCIEKTHBBI pa3BUTUS HTepHETa: MOOWIBHOCTH, OOIavHbBIE
TEXHOJIOTUH, BHUPTYyaJlU3allus, COLMAIbHBIE CEPBUCHI, IOCTYNHOCThb. Texnonocuu «Humepnema
sewelly. Pazsumue mexnonoauii pacnpeoeneHHbIX 8b14UCIEHUIL.

ConunanbHas nHgopmMaTuKa

CornuanbHble CeTH — OpraHHU3aIs KOJUIEKTUBHOTO B3aMMOJECHCTBUS M OOMEHa JTaHHBIMHU.
[Ipo6nema moATMHHOCTH NOTy4yeHHOUW MH(popMauuu. [ ocyoapcmeentvle 21eKMpOHHbIE CEPBUCHL U
yenyeu. MobunbHble npuiiokeHusi. OTKpeIThie oOpa3oBarenbHble pecypchl. MHpopmannoHHas
KynbTypa. MH(pOpMalMoHHbBIE MPOCTpaHCTBA KOJJIEKTUBHOIO B3auMojeicTBus. CeTeBO 3THKET:
MpaBuJia IOBEICHUSI B KUOEPIIPOCTPAHCTBE.

Cmanoapmuszayus u cmanoapmsl 6 chepe ungopmamuxu u UKT ookomnwvromepHotl 3pol
(3anuce uucen, aipasumos HaYUOHAILHBIX SA3bIKO8, OUOIUOMEUHO20 U UB0AMENLCKO20 0elld U Op.) U
KOMNbIOMEPHOLL IPbl (A3bIKU NPOSPAMMUPOBAHUS).

Nudopmanuonnas 6e30nacHOCTb
CpenctBa 3amuThl MHGOpPMALMM B aBTOMAaTU3WPOBAHHBIX HH(OPMALIMOHHBIX CHCTEMAax
(AHIC), KOMIIBIOTEPHBIX CETAX M KommbloTepax. OOmue mpobieMbl 3amuThl WHGOpPMALUKA |



unpopmannonHor Oe3omacHoctn AVIC. KommbloTepHbIE BUPYCHI M BPEIOHOCHBIE MPOTPAMMBEI.
Hcnonb30BaHre aHTUBUPYCHBIX CPECTB.

DNeKTpoHHAsT TMOJINKNCh, CepTU(UIMPOBAHHBIE CAaHUTBI M JOKYMEHTHL. [IpaBOBBIE HOPMBI
UCIIOJIb30BAaHUsl KOMITBIOTEPHBIX MporpaMM u paboTel B WHTepHere. 3akoHomarenbcTBO PO B
00JacTH MPOrPaMMHOTO OOECTICUSHUSI.

TexHoreHHble ¥ SKOHOMHYECKHE YIrpo3bl, cBsizaHHbIe ¢ ucnojb3oBanuemM MKT. IIpaBoBoe
obecnieueHre HHPOPMAITMOHHON OE30IaCHOCTH.

3. TEMATUYECKOE INTAHUPOBAHUE C YKA3AHUEM KOJUYECTBA YACOB,
OTBOAUMBIX HA OCBOEHHE KAKJIOU TEMbI YYEBHOI'O ITPEJIMETA
WH®OPMATHUKA (YIJYBJIEHHBIA YPOBEHB).

Ne Pacnpenesienune
pasaeJia, Pa3nen, tema 10 KJjaccam UTOIro
TeMbl 10 11
1 BBEJIEHHUE.
1.1. WNudopmanus u nHGOpMAIIMOHHBIE TPOLIECCHI. 3) 6 11
JlaHHBIE
2 MATEMATHYECKHUE OCHOBbBI
NHP®OPMATHUKHU
2.1. TekcTel 1 KogupoBanue. [lepenava naHHBIX 7 7
2.2. Jluckperuzanus 7 7
2.3. CucremMsbl CUHCIICHUS 13 13
2.4. DnemMeHTbl KOMOMHATOPUKH, TEOPUU MHOXKECTB U 21 21
MaTeMaTHYeCKOM JIOTMKH
2.5. JluckpeTHble 0OBEKTHI 2
3. AJI'OPUTMBI U SJIEMEHTbI
IMPOI'PAMMMUPOBAHNUSA
3.1. AJTOPUTMBI U CTPYKTYPHI TaHHBIX 30
3.2. S3pIKK IporpaMMHUpPOBaHUs 23
3.3. Pa3paboTka nporpamm 21 21
3.4. DNEMEHTHI TEOPUH AJITOPUTMOB 8 8
3.5. MareMaTHuecKoe MOJICIIMPOBAaHHE 30 30
4. NH®OPMAIIMOHHO-

KOMMYHHUKAIIMOHHBIE TEXHOJIOT'UX U
X HCITOJIB3OBAHME JIUISI AHAJIM3A

JAHHBIX

4.1. AnmnapaTHoe U IporpaMMHoe o0ecreyeHne 18 18
KOMITBIOTEpA

4.2. [ToaroroBka TEKCTOB M IEMOHCTPALIMOHHBIX 4 4
MaTEpHUaJIOB

4.3. Pabora ¢ aynmoBH3yanbHBIMH JaHHBIMU 11 11

4.4, DNeKTpOHHBIE (IMHAMUYECKUE) TaOIUIIbI 12 12

4.5, ba3e1 manHBIX 17 17

4.6. IToaroroBka U BBIIOJIHEHHE UCCIIEI0BATEIHCKOTO 5 5
MTPOCKTA

4.7, CucremMbl HCKYCCTBEHHOTO MHTEIIJIEKTa U MAIIUHHOE 2 2
oOydeHmne

5. PABOTA B UH®OOPMALIMOHHOM
IMPOCTPAHCTBE

5.1. KoMnbroTepHble ceTH 20 20

5.2. JlesitenpHOCTD B ceTu MIHTEpHET 3 3




5.3. ConnanpHas nHpoOpMaTHKa 3 3
5.4. Wudopmannonnas 6€300acHOCTb 4 4
Hroro 136 136 272
10 ksace
Ne Koua-Bo
ypoka Tema pazaesa, ypoka qaCOB
1. BBenenue.

Nudopmanus u nupopmanuonnbie npoueccol. Jlannbie 5

1-2 CriocoOblI IpEeACTABICHUS TAHHBIX. 2

3-5 Pasnuuus B mpeAcCTaBIeHUM [aHHBIX, MPEAHA3HAUCHHBIX JJIs XPaHCHHS U 3
00pabOTKM B  aBTOMATU3MPOBAHHBIX  KOMIIBIOTEPHBIX  CHUCTEMax U
MpeTHA3HAYCHHBIX JIJIS1 BOCIIPUATHS YEITOBEKOM.

2. MatemaTu4eckne 0CHOBbI HH()OPMATHKH

CucremMbl CHUCTEHUS 11

6-7 CpoiicTBa MO3ULIMOHHOMN 3aMMCH YHCIIA: KOJUYECTBO LU(pp B 3amucH, MPU3HAK 2
JEIMMOCTH YUCJIa HA OCHOBAHHME CHUCTEMBI CUMCIICHUS.

8-9 AJroput™M mepeBoAa IECATHYHOM 3alKMcy 4YHcia B 3alKMCh B MO3UIIMOHHOM 2
CUCTEME C 3aJJaHHBIM OCHOBAaHUEM.

10-12 | AnropuTmbl MOCTPOCHHS 3allMCH YHCIIA B TO3UIIMOHHOM CHCTEME CUHCIICHUS C 3
3aJlaHHBIM OCHOBAaHUEM U BBIYHCIICHUS YUCIIA 110 CTPOKE, COJEPIKAIICH 3aIHCh
ATOrO YHClia B MO3UIMOHHOM CHUCTEME CYHCIEHHUS C 3aJlaHHBIM OCHOBAHHEM.
Kpatkas u pa3BepHyTas ¢opMa 3alyCH CMEIIAHHBIX YHCENl B MO3UIIMOHHBIX
CHCTEMaX CUHCJICHHUS.

13-14 | Apudmernveckne ACUCTBUS B  TO3HIMOHHBIX CHCTEMaxX  CYHCIICHUS. 2
Kommerotepnas apudmeTuka.

15 [lepeBon cMelmlaHHOrO 4KcCiIa B IO3ULHMOHHYIO CHUCTEMY CUHCIEHHUS C 1
3aJJaHHBIM OCHOBAHHEM.

16 KonTponbHas pabora 1

Texcrsl M kogupoBanue. Ilepegaya naHHbIX 3

17 3HaKH, CUTHAJIBI i CUMBOJIBIL. 3HAKOBBIE CUCTEMEL. 1

18-19 | PaBHOMepHBIe U HepaBHOMepHbIe Koabl. [Ipedurcubie koabl. YcnaoBue dano. 2
O6parnoe ycioBue ®aHo. AJITOPUTMBI JIEKOJUPOBAHUS TIPU HCIOIB30BAaHUHI
npeuKCHbIX KOAOB. CxaTwe TaHHBIX. YYeT YacTOTHOCTH CHUMBOJIOB TMpHU
BBIOOpE HEPAaBHOMEPHOTO KOJIA.

Juckperusanus 7

20-22 | JluckpeTHOe TpEACTABICHUE CTATHYECKOH W JIMHAMHYECKOW TpadudecKoit 3
uHpopMaluu.

23 W3mepenus u nuckperuzanus. YactoTta v pa3psAHOCTh H3MEPEHUH. 1

24-26 | YHUBEpCAIBHOCTD JUCKPETHOTO MPEICTABICHUS HH()OPMAITHH. 3
JluckpeTHOe TpencTaBiIeHHE 3BYKOBBIX JaHHBIX. MHOTOKaHaJIbHAs 3aIUCh.
Pasmep (aiina, monmyueHHOTO B pe3yibTare 3amucu 3Byka. C)kaThe JaHHBIX
TP XpaHEeHUU TpadudecKoil U 3BYKOBOUW MH(OpMAIIHH.

Texkcrnl M konupoBanue. Ilepenaya 1aHHBIX 4

27-28 | Ilepenaua nanHbIX. MICTOYHHK, TPUEMHUK, KaHAN CBSI3U, CUTHAJ, KOJAUPYIOIIEe 2
Y IEKOIMPYIOIIEE YCTPOUCTBA.

29-30 | Uckaxxenne wuHpoOpManuMu TNpU Tepenade Mo KaHajgaMm cBs3u. Koael ¢ 2
BO3MO>KHOCTBIO OOHApYXEHHS M UCIIPABJICHUS OINOOK.

DJieMeHThl KOMOMHATOPUKH, TEOPHH MHOKECTB H MaTEeMATHY€ECKOii JJOTUKH 18

31-33 ‘ Onepanuu «UMITTHKALUD), «IKBUBaJIeHIMY. Jlorndeckue QyHKINU. 3




34-36 | [locTpoeHue JOTHYECKOTO BBIPAXKEHUS C JAaHHOW TaOMWIle WCTUHHOCTH. 3
3aKoHBI aJIreOphl JIOTHKY.

37-42 | DKBUBAJICHTHBIC TpeoOpa3oBaHMs JIOTHYECKUX BbIpaKeHUH. Jlormdeckue 6
ypaBHEHHUS.

43-46 | JlnzpronkTUBHAs HOpManbHas popma. KOHBIOHKTHBHAS HOpMasbHas opma. 4
47-48 | ITocTpoeHue cxeM u3 0a30BBIX JIOTHYCCKUX DJIEMECHTOB. 2
3.AJIrTOPUTMBI U 3JIEMEHThI MPOrPAMMHPOBAHUS
DJieMeHTbI TEOPHH AJITOPUTMOB 8
49 PopManusanus NOHIATUS AJITOPUTMA. 1
50 Mammuna TeropuHra — npuMep adCTpakTHON YHUBEPCATbHON BBIYMCIUTEIHHON 1

Mojenu. Tesuc Yépua—Trropunra.

51-52 | [Ipyrue yHuBepcallbHbIE BEIYUCIUTENbHBIC MoJenu (mpuMep: Mammaa [locra). 2
YHuBepcanbHbIl adropuT™M. BbIYMCIHMBIE U HEBBIYUCIMMBIE (QYHKIIHH.
[Tpobnema OCTaHOBKH M €€ HEPa3pelIuMOCTb.

AOCTpakTHbIE  yHMBEpCaJbHblE  MOpOXKJAlomKe  Mojaenu  (mpumep:
IrpaMMaTHUKH).

53-54 | Cio)XKHOCTh BBIYMCIICHHUS: KOJIMYECTBO BBIITOJHCHHBIX OIEpalluid, pa3Mep 2
WCTIOJB3yeMON TaMsATH; WX 3aBUCUMOCTh OT pa3Mepa HCXOJHBIX JaHHBIX.
Cno>kHOCTh ajnroput™a copTupoBku ciusiauem (MergeSort).

55-56 | [Ipumepsl 3aja4 aHaTU3a AITOPUTMOB: OINPEICICHUE BXOJIHBIX JAHHBIX, TIPH 2
KOTOpBIX QJITOPUTM [aeT YKa3aHHBIH pe3yibTaT, ONpeIesieHHe pe3yibTaTa
asropuT™Ma 0e3 ero MOJHOTO MOMIATOBOTO BHITTOJIHEHHS.

Jloka3aTenbCTBO MPaBUILHOCTH POrpaMM.

JuckpeTHbie 00bEKTHI 2

57-58 | Pemenue anropuTMHYECKHX 3aa4, CBSI3aHHBIX C aHAIM30M I'padoB (MpUMEpHI: 2
MOCTPOSHHSI ONTUMAIBHOTO IIYTH MEXIy BEpIIMHAMH OpPHEHTHPOBAHHOTO
alMKINYecKkoro rpada; ompeaeneHus KOJIMYECTBA Pa3IUYHBIX MYyTEH Mexay
BEPIIMHAMU).

DJieMeHThl KOMOMHATOPUKH, TEOPHH MHOKECTB U MaTeMATHY€eCKOii JJOTUKH 2

59 Jlornueckue 37€MeHThl KOMIIBIOTEPOB. 1

60-61 | Jlorn4eckue 2JIEeMEHTHI KOMITBIOTEPOB. 2

4. UndopManHOHHO-KOMMYHHKAIMOHHbIE TEXHOJIOTHH M UX HCIOJIb30BaHNeE 1A
aHaJIN3a JaHHBIX 2

AnmnapaTtHoe ¥ NIPOrpaMMHoe o0ecrnedeHHe KOMIbIOTEpPa

62-63 | TenaeHIHN pa3BUTHS KOMIIBIOTEPOB. 2
TexHuka O0e30MacHOCTH W TpaBuia paboOThl Ha KoMMbiOTepe. [ uruena,
OPrOHOMHKA, pecypcocOepeXeHne, TEXHOJOTHUECKHEe TpeOOBaHUS TIpU
HKCIUTyaTalli KOMIIBIOTEPHOI'O paboYero MecTa.

CucremMbl cUncjiIeHus 2

64-65 ‘ IIpencraBnenue 1eNbIX U BEIIECTBEHHBIX YMCEN B MAMSITH KOMITBIOTEPA. 2

AnmnapaTHoe M IPOrpaMMHoe ofecrnevyeHne KOMIbIOTepa 16

66-67 | AnmapaTtHOe obecrieueHre KOMIBIOTEPOB. [lepcoHaNbHBII KOMIBIOTED. 2
MHOronpoIeccopHble CUCTEMBI.

68-69 | CymepkommbioTepbl. PacrmpeneicHHbIE  BBIYHCIUTEIBHBIE  CHCTEMBI U 2
00paboTka 60IbIIKX TaHHBIX. MOOHIBHBIE IU(POBBIE YCTPOUCTBA U X POJIH B
KOMMYHUKAIHIX. BcTpoeHHBIE KOMITBIOTEPBI. MUKPOKOHTPOJIIEPHI.

70-71 | CooTBeTcTBHE KOH(UTYpAIIMH KOMIIBIOTEpA PEIIaEMbIM 3a/1a4aM. 2

72-73 | TenpeHIMM pa3BUTHS alMIAPATHOTO 00ECIIEYeHUs] KOMITBIOTEPOB. 2

74-75 | TengeHumu pa3BUTHs alMapaTHOTO 0OECTIEYSHNS] KOMITBIOTEPOB. 2

76-77 | Ilporpammuoe oGecnieueHne (I10) KOMIBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. 2




Knaccudukamms nmporpammaoro obecrieuenrs. MHOrooOpasue oneparmoHHBIX
cucreM, ux Gynkun. [TporpammHoe obecrieueHre MOOMIIBHBIX YCTPOWCTB.

78-79 | Mopaenp wuH(OOPMAIMOHHOM CHCTEMBI «KIUEHT—CEpBEp». PacmpeneneHHbIe 2
MOJICNIA TIOCTPOEHUSI WH(POPMALMOHHBIX CHUCTeM. VIcronp30BaHHE OOJIAYHBIX
TEXHOJIOTUI 00pabOTKH TaHHBIX B KPYMHBIX HH(GOPMAIIMOHHBIX CUCTEMAX.
WHCTamsus 1 ASMHCTAJUIALNS TPOTPAMMHOTO 00ECTICYeHHUS.

80-81 | CucremHOE aIMUHUCTPUPOBAHHUE. 2
[TpuMeHeHHe crieUaTM3UPOBAHHBIX POTrpaMM JJisi oOecrieueHus CTaOuIbHOM
pabotel cpencts MKT. TexHomorus mpoBeicHUs NMpodUIAKTHYECKUX padboT
Haj cpencreamu MKT: nuarsocTrika HEMCIpaBHOCTEMN.

IloaroToBKAa TEKCTOB U IEMOHCTPALMOHHBIX MAaTEPHAJIOB 4
82 TexHONMOTMM CO3/1aHUSI TEKCTOBBIX JOKYMEHTOB. BcraBka rpaduueckux 1
0o0bekTOB, Tabnui. Vcrnonb3oBaHMEe TOTOBBIX IIAOJIOHOB M CO3/IaHUE

COOCTBEHHBIX.

83 Cpenctsa noucka u 3ameHbl. CucTeMbl TpoBepku opdorpaduu u rpaMMaTHKH. 1
Hywmepanus crpanun. PazpaboTka runepTeKCTOBOrO JOKYMEHTA: OINpeeIeHne
CTPYKTYphl ~ JIOKYMEHTa,  aBTOMAaTU4YeCcKoe  (OpPMHUpOBAHHUE  CIIHCKa
WJUTIIOCTPAIN, CHOCOK U ITUTAT, COIMCKA UCIOJIb3YEMOM JIUTEPATYphl U TaOJIHIL

84 bubnuorpaduueckoe omnucanue g0KymMeHTOB. KosuiekTuBHas pabota C 1
JOKyMeHTaMH. PerieH3npoBaHme TeKCTa.

85 CpenctBa co37aHus u penaKTUpOBAHUSA MaTEeMaTUYECKUX 1
TekcToB. TexHnyeckue CpelncTsa BBOJa TeKCTa. Pacmo3HaBaHMe TEKCTa.
Pacno3naBanne yctHoi peun. KommbrorepHas BepcTka Tekcra. HacTosbHO-
W3/1aTeIbCKUE CUCTEMBI.

PaGora ¢ ayiuoBu3yaibHBIMH JAHHBIMH 11

86-87 | Texnuyeckue cpencTtBa BBoja rpaduueckux uzoOpakenuit. KampupoBaHue 2
n3o0paxenuii. L{BetoBeie monenu. Koppekuus n3o0paxeHui.

88-91 | Pabota ¢ MHOTOCIOWHBIMU U300paKeHUsIMH. PaboTa ¢ BEKTOPHBIMHU 4
rpadudeckumMu oobekTamu. [ pynmupoBka u Tpanchopmanus 00bEKTOB.

92-96 | TexHonoruu BBoJAa U 00paOOTKM 3BYKOBOM M BUJEOMH(POPMALIUH. 5

DJIeKTPOHHbIE (IHHAMHYECKHE) TA0JIULIBI 12

97-98 | Texnomnorust 0OpabOTKM YHUCIOBOM WHpopManuu. BBom W pemakTupoBaHHe 2
JAHHBIX. ABTO3aIOJHEHHE.

99- ®opmatupoBanue sueek. CtangapTHele QyHKIUUA. Bunibl cchliok B popmynax. 3

101 dunbTpalys U COPTUPOBKA JIAaHHBIX B Uana3oHe uiu tabnuue. KoianektuBHas
paboTa ¢ JaHHBIMH.

102- | PemieHue BBIYMCIUTEIBHBIX 33]1a4 U3 PA3IMUHBIX IPEIMETHBIX 001acTei. 4

105

106- | KomnbroTepHble CpeAcTBa MPEJCTAaBICHUS W aHaIW3a JaHHBIX. Busyanuzanus 3

108 JTAHHBIX.

IToaroToBKa M BHINOJHEHHE HCCIIEJ0BATEIbCKOI0 MPOEKTA 5
109 TexHonorust BHITOJIHEHUS! UCCIIE0BATEIBCKOTO POEKTAa: TOCTaHOBKA 33J1auH, 1
BbIOOp METOJIOB HCCIIEZIOBAaHMS, COCTaBJIEHHE IIPOEKTa W IUIaHa pador,
MOJITOTOBKA MCXOJHBIX JaHHBIX, NMPOBEICHNUE UCCIENOBaHUSA, (HOPMYIHPOBKA

BBIBOJIOB, MOArOTOBKA OTYETA.

110- Bepudukanust (mpoBepka HAASKHOCTH U COTJIACOBAHHOCTH) HCXOJIHBIX 4

113 JAHHBIX M BaJUIAIMs (IPOBEpKa JOCTOBEPHOCTH) PE3yIbTATOB UCCIIEJOBAHNUS.
Craructrdeckas o0paboTka maHabIx. OO6paboTKa pe3yabTaTOB HKCIIEPUMEHTA.

5 .PaGora B uHGOpPMALIMOHHOM NPOCTPAHCTBE
KomnbrorepHbie ceTn 9
114- ‘ IIpuHIMIIBI TOCTPOEHMSI KOMITBIOTEPHBIX CETEH. AMNMAapaTHbIE KOMIIOHEHTHI 4




117 KOMITHIOTEPHBIX ceTeil. [IpoBonHBIC u OecrpOBOIHBIC
TEJICKOMMYHUKAIIMOHHBIE  KaHalmbl. (CeTeBble  TPOTOKONBL.  [IpuWHIUTIBI
MEXKCETEeBOro B3auMoeiicTpusi. CeTeBble ONepaliOHHbIE CUCTEMBI.

118- | CucreMa JOMEHHBIX UMEH. 2

119 Texnomorus WWW. bpaysepsi.

Be6-caiiT. Ctpanuna. BzanmopaelicTBie BeO-CTPaHHUIIBI C CEPBEPOM.

120- | Unrepuer. Aapecanus B cetu Murepuer (IP-ampeca, Macku moaceT). 3

122

HesitennbHOCTL B ceTu UHTEepHET 3

123 Pacmmpennsiii mouck ungopmanyu B cetu MuTepHeT. Mcnons30BaHue S36IKOB 1
MIOCTPOEHHUS 3aIPOCOB.

124 Hpyrue Bunel paesrenpHocty B cetd HWutepner. CepBucel MHTepHeTa. 1
['eonokanoHHbBIE CEpPBUCHI PEATbHOTO BpeMeHM (JIOKalus MOOMIIBHBIX
Tee()OHOB, OIpPENEICHUE 3arpyKEHHOCTH aBTOMarucrpajiel u  T.IL.);
MHTEPHET-TOPTOBJIs; OpOHUPOBaHKE OMIIETOB M TOCTUHUIL U T.I1.

125 OO0auHbple BEPCUU PHUKIAJIHBIX MPOTPAMMHBIX CUCTEM. 1
HoBple BO3MOXXHOCTH M TEPCHEKTHBBI pa3BuUTHs VHTepHETa: MOOMIBHOCTS,
o0JauHble TEXHOJOTUH, BUPTYyaIU3alusi, COMAIbHBIE CEPBUCHI, JOCTYITHOCTb.

KoMnbloTepHsie ceTn 11

126 S3pik HTML. JlunaMuyeckue CTpaHuIIbl. 1

135 Pazpabotka Be6-caiitoB. A3pik HTML, kackannsie Tabnuibl ctueit (CSS). 9

136 Junamuueckuiit HTML. Pa3menienue BeO-caiiToB. 1
CereBoe xpaHeHue JaHHbIX. OOJIauHble CEPBUCHI.

11 knace

Ne Koa-Bo
Paspnes1, Tema ypoka
ypoka 4acoB
1. BBenenue

Nudopmanus n nuapopmManmuoHHbie npoueccsl. lannbie 6

1 CucreMmsl. KOMIIOHEHTEI CUCTEMEBI U X B3aUMOJIEHCTBUE. 1

2-3 WudopmaiinoHHOE B3aMMOJCHCTBHE B CUCTEME, YIpaBieHue. Pa3oMKHYThIE U 2
3aMKHYTBIE CHCTEMBI YIIPABJICHUSI.

4-6 MatemaTtuyeckoe ¥ KOMIBIOTEPHOE MOJICTHPOBAHUE CUCTEM YITPABJICHHUS. 3

4. UudopMaHOHHO-KOMMYHHKAIMOHHbIE TEXHOJOTHH U UX HCIOJIb30BaHUeE IS
aHaJIHN3a JaHHBIX 17
ba3bl JaHHBIX

7 [TonsTe u Ha3HaueHue Oasbl maHHBIX (mamee — bJI). Kmaccuduxamus BJI. 1
Cucremsl ynpasnenust b/l (CYBJ]).

8-11 Tabmunel. 3anucs u moine. KirroueBoe moiie. TUIBI JaHHBIX. 4

12-15 | 3anpoc. Twumsl 3ampocoB. 3ampocsl ¢ napamerpamu. COpTHpPOBKA. 4
OunbTpanys. BerauciaseMsle nods.

16-21 | Muororabanunslie b/1. Csi3u Mexny tabauniamu. Hopmanusanus. 6

22-23 | ®opmbl. OTYETHI. 2

3. AJITOPUTMBI U 3JIEMEHTHI IPOrPaMMHUPOBAHUS

S3bIKH IPOrpaMMHPOBAHUA 2

24 [TonpoOHOE 3HAKOMCTBO C OJHMM W3 YHHBEPCAIbHBIX MPOIEIYPHBIX S3BIKOB 1
MTPOrPaMMHUPOBAHHUS

25 3anuch aNTOPUTMHUYECKUX KOHCTPYKIMHA U CTPYKTYp NaHHBIX B BBIOpaHHOM 1
sI36IKE IporpaMMupoBansi. O630p MPOIEAYPHBIX SI3BIKOB IPOTPAMMHUPOBAHHSL.

AJITOPUTMBI U CTPYKTYPbI TAHHBIX 4

26 AJTOPUTMBI HCCIEIOBAHUS AJIEMEHTAPHBIX (PYHKIIMI, B YACTHOCTH — TOYHOTO 1




U OpUOTMKEHHOTO pELIeHUs KBAaJpPaTHOIO YpPaBHEHHUS C LEIbIMH U
BELIECTBEHHBIMU Ko punreHTamu, OIpeAeICHUS KCTPEMYMOB
KBaJIpaTHYHOM (YHKIIMU HA OTPE3KE.

27

ANTOpUTMBI aHaNM3a M TMPeoOpa3oBaHMS 3aluceil 4Yucesnl B MO3UIIMOHHON
CHUCTEME CUMCIICHHUS.

28

AJNTOPUTMBI, CBSI3aHHBIE C JEIMMOCTBIO LENbIX yKces. AnroputMm EBkinna mis
onpexaenenus HOJl nByx HaTypagbHbIX YUCEI.

29

ANTOpUTMBI JTUHEWHOW (OJHONMPOXOAHON) O00pabOTKM TMOCIIEI0BATEILHOCTH
qucen 0e3 MCHOJb30BaHHS JOMOTHUTEIBHON MaMATH, 3aBUCSLICH OT JUIMHBI
MOCTIeIOBATEIBHOCTH (BBIUMCIEHUE MAKCHMYyMa, CYMMBbI; JTHHEHHBIA MOMCK U
T.1.). OOpaboTKa 3JIEMEHTOB IOCIEIOBATEIBHOCTH, YAOBICTBOPSIONINX
OIIPENICJICHHOMY YCJIOBUIO (BBIYMCIICHHE CYMMBI 33/IaHHBIX 3JIEMEHTOB, HX
MaKCUMyMa M T.IL.).

Pa3paborka nporpamm

30

OTansl PEIICHU 3a]a4 Ha KOMIIBIOTEPCE.

AJITOPUTMBI U CTPYKTYPbI JAHHBIX

26

31-33

ANTOPUTMBI JTUHEWHOH (OJHOMPOXOAHON) 0O0pabOTKM TOCIIEI0BATEIILHOCTH
yrcen 0e3 MCHOJb30BAaHMS JOMOJHUTEIBHON MaMsTH, 3aBUCALICH OT TUHBI
MOCJIC0BATEIBHOCTH (BBIYUCICHHE MaKCHUMyMa, CYMMBI; JIMHCHHBIN TOUCK U
T.1.). OOpaboTKa 3JIEMEHTOB MOCIEIOBATEIBHOCTH, YAOBICTBOPSIOLUINX
OIPE/ICJICHHOMY YCIIOBHIO (BBIUYMCICHHUE CYMMBI 3a[@HHBIX JJIEMEHTOB, HX
MakCUMyMa H T.I1.).

34-37

Anroput™Mbl  00pabOTKM MaccuBOB. [IpuMephl: TepecTaHOBKa 3JIEMEHTOB
JAHHOTO OJHOMEPHOT0 MacchBa B OOpAaTHOM MOPSAKE; LUKINYECKUH CHBUT
AJIEMEHTOB MAacCHBa; 3all0JIHEHUE JIBYMEPHOTO YHCJIOBOTO MaccuBa IO
3aJlaHHBIM TpPaBWJIaM; MOHMCK 3JIEMEHTa B JIBYMEPHOM MAacCHBE; BBIYHCIICHUE
MaKCMMyMa M CyMMBI JIEMEHTOB JBYMEPHOIO MaccuBa. BcraBka u ynaneHue
9JIEMEHTOB B MAacCHBE.

38-39

CoptupoBKa 0JJHOMEPHBIX MaccuBOB. KBajpaTHUHbIE aJrOPUTMbI COPTUPOBKHU
(mpumep: copTuUpoBKa My3blppkoM). CnHsHHE JBYX OTCOPTHPOBAaHHBIX
MacCHBOB B OJJUH 0€3 UCI0JIb30BAHNS COPTUPOBKH.

40-41

AJNTrOpUTMBI aHaJIM3a OTCOPTUPOBAHHBIX MAaCCHBOB. PeKkypcuBHas peannsanus
COPTHPOBKM MacCMBa Ha OCHOBE CJHSHHA JIBYX €ro OTCOPTHPOBAaHHBIX
(bparMeHToB.

42-45

PexypcuBHBIE anrOpUTMBI, B YaCTHOCTH: HAaXOXKJICHUE HATYPAJIbHOW W IIEJION
CTENEHU 3aJaHHOI'O HEHYJIEBOIO0 BEIECTBEHHOIO YMKCIIA; BBIYMCIICHHUE
(akTopuasos; BBIYVCIICHHE n-ro JJIEMEHTA PEKYpPPEHTHOU
MocJeI0BaTeNbHOCTH  (Hampumep,  mnocienoBarenbHocTH — PuboHauuM).
[TocTpoeHne u aHanu3 aepeBa peKypCHUBHBIX BBI30BOB. BO3MOXHOCTH 3alucH
PEKYPCHUBHBIX QJITOPUTMOB 0€3 IBHOT'O MCMOJIb30BAHUSI PEKYPCHH.

46-48

ANTOpUTMBI aHallM3a CUMBOJBHBIX CTPOK, B TOM YHCJE: MOJCYET KOJIUYECTBA
MOSIBIIEHUHM CHMBOJIa B CTPOKE; pa30ueHHe CTPOKU Ha CJIOBa MO MPOOETbHBIM
CUMBOJIaM; IOMCK TOJCTPOKM BHYTPH JaHHOM CTPOKH; 3aME€HAa HaWJCHHOU
IIOACTPOKH HA IPYT'YIO CTPOKY.

49-50

[Toctpoenue rpaduka GyHKIUH, 3aJaHHON (Qopmynoi, mporpaMmon HIn
TalOauen 3HaueHUH.

51-52

AJ'II‘OpI/ITMBI HpI/IGHI/I)KCHHOFO pemiCHuA ypaBHCHI/Iﬁ Ha JaHHOM OTpPE3KE,
HAnpuMeEp, METOAOM ACIICHUSA OTPEC3KaA IMMOMOJIaM.

53-54

ANTOpUTMBI MPUOIMKEHHOTO BBIUYUCICHUS JUIMH U IUIOLIA/ieH, B TOM YHCIE:
MpUOIMHKEHHOE BBIYUCIIEHUE JJIMHBI IIJI0CKON KPUBOM MyTEM aIllpOKCHUMAIUU
ee JIOMaHOM; NPHUOIMKEHHBIN MMOJCYET METOJOM Tpameuuid IUIOMAaANu IOA
rpadgukoM GYHKIMM, 3aJaHHONW (QopMysoW, mporpaMMmod WM Talnuuen




3Ha4YCHUH.

55-56 | CoxpaHeHHe U HCIIOJIb30BAHHWE TPOMEXKYTOUYHBIX pPE3YyIbTaToB. MeTox 2
JUHAMUYECKOT0 IPOrpaMMHUPOBAHHUS.

[IpencraBiaenue o CTPyKTypax AaHHBIX. [IpuMepbl: ciucku, cioBapu, IepeBbs,
ouepeau. Xow-mabauybi.

Pa3paborka nporpamm 20

57-58 | CTpyKTypHOE MpOrpaMMUPOBAHUE. 2

59-66 | IIpoBepka ycrmoBHs BBITIOJHEHUS [HUKJIA 10 HAYalla BBHIOJHEHUS TeJa [UKIA U 8
[ocja€ BBINOJIHEHUS Teja LHMKIA: IOCTYCIOBHE M MPENyCIOBUE ILMKIIA.
WNHBapuaHT nukIia.

MeTobl IPOEKTUPOBAHUS IPOTPAMM «CBEPXY BHU3» U «CHU3Y BBEPX).

67-69 | Pa3paboTka mporpaMm, HCIIOIB3YIOIUX MTOAPOrPaMMBI. 3
bubimorexku noanporpaMm 1 X UCHOJIb30BAHHUE.

70-74 | UnTerpupoBaHHas cpena pa3padOTKH IporpaMMbl Ha BBIOPAHHOM SI3BIKE 5
nporpammupoBanus. [lonp3oBarenbekuil nHTEpEic HHTErPUPOBAHHOMN CpeIbl
pa3pabOTKU IPOTrPaMM.

[TonsitTue 006 OOBEKTHO-OPUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTHI U
kJjacchbl. HKancynsuus, Hacjae10BaHue, NoJIMMOphU3M.

75-76 | Cpensl ObICTpOH pa3pabOTKH mporpamMMm. [ 'padudeckoe NPOSKTUPOBAHUE 2
uHTepdeiica nombp3oBarens. lMcrnonb3oBaHue Mopayned (KOMIOHEHTOB) IpU
pa3paboTKe mporpamm.

S3bIKM IPOrpaMMHUPOBAHNS 21

77-81 | Ilogmporpammsl  (mponenypsl, QyHkunuu). I[lapamerpsl  moamporpamm. 5)
PexypcuBHbIe npouieypsl U QyHKIUH.

82-86 | Jlornueckme miepemeHHble. CHMBONBHBIE M CTPOKOBBIC TICPEMEHHBIC. 5
Omnepauuu HaJl CTPOKaMH.

87-93 | JIBymepHbie MaccuBBI (MaTpuibl). MHOrOMEpHBIE MACCUBBI. 7

94-97 | CpencrBa pabOTHI C TaHHBIMUA BO BHEIIHEH MaMsTH. Danibl. 4

MartemaTH4ecKoe MOIeJIMPOBaHHE 30

98- [TpakTHdeckass paboTa C KOMIBIOTEPHOW MOJCIBIO TIO0 BBIOPAHHOW TeMe. 5

102 IIpoBeieHNE BBIYMCINTEIBHOTO SKCIIEPUMEHTA.

103- | AHanm3 jgocToBepHOCTH (TIPABIOMOMO0MS) PpPEe3yIbTaTOB KOMITBIOTEPHOTO 5)

107 JKCIIEPUMEHTA.

[IpencraBienue pe3ysnbTaToB MOJEIUPOBAHUS B BHJE, YIOOHOM s
BOCIIPUATHS 4YeloBeKoM. ['paduyeckoe mpeacTaBieHUe JaHHBIX (CXEMBI,
Ta0JINLIbI, TPAQUKH).

108- | [locTpoeHue MaTeMaTHYECKUX MOAETEH I PelIeHUs MPAaKTUUYECKUX 3aau. 5

112

113- | UmMuTanvoHHoe MojenupoBaHue. MoJlenupoBaHHE CHUCTEM MacCOBOTO 5

117 o0cTy>)KUBaHUSI.

Hcnonb3oBaHue AMCKPETH3AallMUM W YHCICHHBIX METOJIOB B MaTeMaTHYECKOM
MO/ICIIMPOBAHIH HENMPEPHIBHBIX MTPOIECCOB.

118- | Ucnonb3oBaHue cpell HMMHTALMOHHOIO MOJEIUPOBAHUS  (BUPTYaJIbHBIX 5

122 naboparopuii) AJis MPOBENEHUS KOMIBIOTEPHOIO HKCIEPUMEHTa B y4eOHOM
JeSITeTbHOCTH.

123- | KoMmbroTepHBlid (BHPTYQJIbHBIA) W MaTCPHAIBHBIA TPOTOTHITBI  H3IENHS. 5)

127 Vcnonp30BaHue y4eOHBIX CUCTEM aBTOMATH3MPOBAHHOTO MPOEKTUPOBAHMSL.

CucreMbl HCKYCCTBEHHOI0 MHTE/UIEKTA M MAIIMHHOE 00y4YeHHne 2

128 MamuHHOe 00y4eHHne — pelleHHe 3a/1ad paclio3HaBaHUs, KIIACCH(PHUKANU U 1

npeacKa3aHusl. HCKyCCTBCHHBIfI WHTEUICKT. AHAIN3 JaHHBIX C MIPUMCHCHUCM

METOJ0B MAallIMHHOT'O O6y’—IeHI/I$I. BKCHepTHLIe N PCKOMCHAATCIIbHBIC CUCTCMBI.
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bonbuine nanHble B MpUpPOAE U TEXHUKE (T€HOMHbIE NaHHBIE, PE3yJIbTaThl
(U3MUECKUX DKCIEPUMEHTOB, WHTEPHET-JaHHbIe, B YACTHOCTH JaHHBIC
colMaJbHBIX ceTei). TexHoIoruu ux o0paboTKN U XpaHEHUSI.

5. Pabora B uH(OPMaLIMOHHOM IPOCTPAHCTBE

CounanbHasi uHpopMaTHKa 3
130 ConuasibHBIE CETH — OpPTaHU3alUs KOJUIEKTUBHOTO B3aUMOJICHCTBUS M OOMEHa 1
JTAaHHBIMHU. [IpoGieMa  MOAMMHHOCTH  MOJYyYEHHOM  HMH(OpPMAIIHH.

I"ocynapCTBeHHBIE AJIEKTPOHHBIE CEPBHUCHI M YCIYTH.
131- | MoOunbhble  mpwiokeHUs.  OTKpbITBIE  00pa3oBaTEIbHBICE  PECYPCHI. 2
132 WNudopmannonnas KyJnbTYypa. HNudopmanroHnsle IIPOCTpaHCTBA
KOJUIEKTUBHOTO B3auMopeicTBus. CeTeBOM 3THUKET: MpaBWiia MOBEACHUS B
KHOEpIpOCTPAHCTRBE.

Nudopmanuonnasi 6e30nMacHoOCTb 4
133 CpencTBa 3amuTsl HTHPOPMALMU B aBTOMATH3MPOBAHHBIX HMH()OPMALMOHHBIX 1
cuctemax (AMC), KOMIIBIOTEPHBIX CETAX W KoMIbioTepax. OOmue mpoOaemMbl

3amuThl HHGOopManuu U nHGopmarronHoi 6ezonacaoctu AVIC.

134 KomnprorepHbie BUpPYChI W BPEAOHOCHBIE Iporpammbl. Hcnosb3oBaHue 1
AHTHUBUPYCHBIX CPEJICTB.

135 DNeKTpOHHAs MOANUCH, CEPTU(UIIMPOBAHHBIC CAUTHI U TOKYMEHTHI. [IpaBoBBIC 1
HOPMBI HCIIOJIb30BaHMsI KOMITBIOTEPHBIX Mporpamm u pabotsl B UHTEpHEeTE.

136 3akoHOaTeNECTBO PD B 001aCTH IMPOrpaMMHOTO 00ECIICUCHHS. 1

TexHOreHHbIC U SKOHOMUYECKUE YTPO3bl, CBS3aHHbIC ¢ ucnoib3oBanueM VKT.
ITpaBoBoe obecnieueHrne HHHOPMAITMOHHON 0E301TaCHOCTH.
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