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1 IIOSICHUTEJIBHAS 3AIIUCKA

1.1 Heab qucHMIUIMHBI — sBJseTCS (GOPMHUPOBAHKE NPEACTaBIECHUN 00 OCHOBHBIX JUC-
KPETHBIX MOJESAX B MH(OpMaTHKE, pa3BUTHE aOCTPAKTHO-JOTMUYECKOTO MBIIUICHHUS. 3ajavei
OCBOCHUS AMCLMILIMHBI SBJISIETCS OBJIAJEHUE CTYACHTAMHU OCHOBHBIMHM METOJAMHU IOCTPOEHUS
JTMICKPETHBIX MOJIENIeH U MPUMEHEHHE UX B OyAyIiel mpodecCnoHaIbHOM e TeTbHOCTH.

1.2 Mecto nucuumiunbl B ctpykrype OOII: [lucuumivnna «IucKkpeTHbIE MOJICIIH B MH-
(dopmaTrke» OTHOCUTCS K AUCUMIUIMHAM TpeAMETHOro Moxyiist mo Mupopmaruke B yacTH, (op-
MHUpyeMOil yuacTHHKamMu obpazoBatenbhbix oTHomenui b1.B (51.B.02.03).

JInst OCBOGHHMST TUCHUILIMHBI «J{MUCKpeTHBIE MOJENIM B HH(POPMATUKE» UCIIOIB3YIOTCS 3HA-
HUSI, YMEHUSI U BUJIbI AEATENBHOCTH, C(hOPMHUPOBAHHBIE B MPOLIECCE U3YUEHHSI CIEAYIOMINX AUCIH-
IUIMH: «AnreOpa», «l'eomerpus», «/luckpernas maremarukay, «lIporpammupoBanuey». M3yuenue
JTUCIUIUIMHBI SIBJsieTCst 6301 17151 OCBOCHHUSA CTYACHTaMU IUCUUIUINH IPEIMETHO-METOANYECKOT0
0J10Ka, BBITIOJIHEHUS KYPCOBBIX pabOT M BBITYCKHON KBaTH(PUKAIIMOHHON pabOTHI.

1.3 JucuuninHa HanpaBJieHa Ha (JopMHPOBaHue caeAyolux komnerenuuii: [TK-2:

— IK-2. CniocoOeH opraHu30BaTh MHAUBHIYAILHYIO H COBMECTHYIO YIEOHO-TIPOCKTHYIO
NEeSITeIbHOCTh O0YYAKOIIUXCs B COOTBETCTBYIONICH MpPEAMETHOW 00JacTH; MHAMKATOPAMH J10-
CTHKEHHUSI KOTOPOH SIBJISIFOTCSI:

e [IK-2.1 — 3HaeT KOHIENITyaJIbHBIE ¥ TEOPETUUYCCKUE OCHOBBI MPOPMIBHBIX IMPEAMETOB,
UX MECTO B CUCTEME HAayK U IICHHOCTEH, NCTOPHUIO Pa3BUTHS U COBPEMEHHOE COCTOSTHUE.;

e [IK-2.2 — BiaziceT OCHOBHBIMHU TOJIOXKCHUSIMHU KJIACCUYECKHUX Pa3JIeIOB MaTeMaTHue-
CKOM HayKH, CUCTEMOM OCHOBHBIX MAaTEMaTUYECKUX CTPYKTYpP U METOJIOB;

e [IK-2.6 — BJageeT HaBBIKAMU AITOPUTMUYECKOTO MBIIIICHUS U TIPUEMaMHU HAIACAHUS
IpOTrpaMM Ha SI3bIKaxX MPOrPaMMHPOBAHHUS BEICOKOTO YPOBHSI.

1.4 IlepeyeHb MJIAHMPYEMBbIX pe3yJIbTATOB 00y4eHusi. B pe3ynbTare U3yueHus AUCIIU-
IUIMHBI CTYAECHT JOJIKEH

— 3HATh:

® COBpPEMEHHBIE METO/Ibl IOCTPOEHUS U aHAJIN3a AUCKPETHBIX MATEMaTHYECKUX MOJIENIEH,
BO3HHKAIOIIMX MIPU PEIICHUH 3a/1a4, a TaK)Ke COBPEMEHHBIE METOJIbl Pa3pabOTKU U peann3aluu
AITOPUTMOB UX PELICHMUS,;

— YMeTh:

® IPUMEHATH COBPEMEHHBIE METOJBI IIOCTPOEHUS U aHAIM3a JUCKPETHBIX MaTeMaTHye-
CKHX MOJIeJIel, BO3HUKAIOUIUX MPHU PEILIEHUH 3a/1a4, a TAK)KE COBPEMEHHBIE METO/IbI Pa3pabOTKH
U peajn3aluy alfOPUTMOB UX PEIICHHUS;

— BJIA/IeTh:

e HaBbIKaMH ONTHUMAaJIbHOTO BHIOOPA COBPEMEHHBIX METO0B TOCTPOCHHMSI U aHATIU3a IUC-
KPETHBIX MaTeMaTHYECKUX MO/IeJIel, BOSHUKAIOIIMX IIPU PEIIEHUH 3ajiay, a TAK)Ke€ COBPEMEHHBIX
METO/I0B pa3pabOTKH U pealn3aliy alrOPUTMOB UX PELICHHUS.

1.5 O6mas Tpyn0eMKOCTh JUCHUILIMHBI «/[uckpeTHbie Momenu B HHOOPMATHKE» CO-
craBisieT 3 3aueTHbie equHuIb (Hanee — 3E) (108 gaco):

[Tporpamma mpeaycMaTpuBaeT U3ydeHHE MaTepraia Ha JIEKIUAX U JTaOOpATOPHBIX 3aHs-
tusix. [IpexycMoTpena camocTosTebHas paboTa CTYAEHTOB 110 TeMaM 1 paszeiam. [IpoBepka 3Ha-
HHI OCYIIECTBIIAETCS (POHTAIBHO, HHAWBUAYAIBHO, B TPYIIIIE.

1.6 O0bem AUCHUIIMHBI U BUABI Y4eOHOH J1esITeJIbHOCTH



O0beM AMCHUIUIHHBI M BUbI YU4eOHOH AesiTeIbHOCTH (0uHasi popMa 00yueHHs )

Bup yueoHoii padoTbl Bcero yacos Cemectp 4
OO6m1ast Tpy10€MKOCTh 108 108
AyIUTOpHBIE 3aHATHS 54 54
Jlexkuun 22 22
JlaGopaTopHble 3aHATHS 32 32
CamocrositenbHas paboTa 54 54
Bug uToroBoro KOHTpOJIsI 3a4eT C OICHKOU

2 YYEBHO-TEMATHUYECKOE INTIAHUPOBAHUE
2.1 Ouynas ¢popma 00y4eHust

YueOHO-TeMAaTHUYECKHI IJIaH

AyIMTOpPHBIE 3aHATHS Camocrosi-
HaumenoBanue Bcero
JlabopaTop- TeJbHas
Ne TeM (pa3aesioB) 4acoB Jleknuu
HbIE 3aHATHS pabora
1. | Benenue. AITOpUTMBI U 4 2 2
CTPYKTYPBbI JaHHBIX
2. JlunelHbIe aIrOPUTMBI 8 2 2 4
3. | AITOpUTMBI COPTUPOBKH H T10- 16 4 4 8
HCcKa
4. Crek, odepenb, ACK 16 2 6 8
5. | lmHamMu4eckoe mporpaMMHupo- 16 4 4 3
BaHUE
6. JlepeBbst 20 4 6 10
! Anroput™msl Ha Tpadax. 16 2 6 8
8. | 36panHbIe BONPOCH MPOEK-
THPOBAHMUS aJITOPUTMOB Ha OC- 12 2 4 6
HOBE JIUCKPETHBIX CTPYKTYP.
HUTOT'O 108 22 32 54
HNuTepakTUBHOE 00yUYeHHe MO TUCIHUIINHE
dopma Koa-
HaumenoBanue Bun op o
Ne HHTEPAKTUB- BO
TeM (pa3aeioB) 3aHATHA
HOIO0 3aHAITHSL | YaCOB
1 poOIeMHAsT JIeK- 2
ANTOPUTMBI COPTUPOBKH U TIOUCKA Jlexmus st
2. npoOieMHast JieK- 2
JnHamuyeckoe mporpaMMHUpOBaHUE Jlexuus Ust




3. POOJIeMHAs JICK- 4
Jlexuus us
ANTOPUTMEI COPTUPOBKH U TMOUCKA.
[IpakTukym | paboTa B MaJbIxX
rpynmnax
4. poOIeMHas JICK- 4
Jlexuust ust
Anroputmsl Ha rpadax. ! I
[IpakTukym | paboTa B MaJbIxX
rpynmnax
5. npoOIeMHast JIeK- 4
W30panHble BOPOCH! MPOEKTUPOBAHUS
Jlexusa U
QITOPUTMOB Ha OCHOBE JHCKPETHBIX
[TpakTukym | paboTa B MaIbix
CTPYKTYP. -
pymnmax
UTOro 16

3 COAEPKAHUE TEM (PA3/JEJIOB)

Tema 1. BBenenne. AJIropuT™Mbl M CTPYKTYPbI JaHHBIX

BaxHocTb 3()()eKTUBHBIX aJTOPUTMOB U CTPYKTYP JaHHBIX. Bujpl anropurMoB: mnoiaro-
BbI€, PEKYPCHUBHBIE, Ka/iHbIE U T. A. OIIeHKa CI0KHOCTH aIrOPUTMOB (OLIEHKA BPEMEHHU U IaMSITH).
AnropuTMuYecKas Cl0XHOCTh: O-HoTanus.

Tema 2. J/InneiiHble aJATrOPUTMbI

bazoBbie anroputmbl 00pab0TKH MaccuBOB. OIHONPOXOJHBIE AITOPUTMBI MMOMCKA JABYX,
TPEX MaKCUMyMOB (MUHHUMYMOB). AJITOPUTMBI 00pabOTKH Hap, TPOEK 3JIEMEHTOB MacCUBa, MOJ-
cyeTa CTaTUCTUYECKUX XapakTepucTuk. OOpaboTka naHHBIX Ha jery. [IpedukcHsle, mocThukc-
HBIE CyMMBI.

Tema 3. AIropuTMBI COPTHPOBKH M IIOMCKA

[Tpocreiimne coOpTUPOBKU: My3bIPbKOBast, BHIOOPOM, BCTaBKaMU. D(PPEKTUBHBIE AITOPUTMBI
COpTUPOBKH: ObIcTpas coptupoBka (QuickSort), coptuposka cnusaueM (MergeSort). CopTupoBka
kyueil (HeapSort). AnropuT™Mbl COPTUPOBKH 110 MPUHIUITY pacCHpe/IesIEHUs: COPTUPOBKA MOCUE-
TOM, TIOpa3psHast copTHpoBKa. OLEeHKa BpeMeHH padOoThl Pa3InYHbBIX AITOPUTMOB COPTUPOBOK.

JIuneitnbiit nouck. bunapusiit mouck. OneHka BpeMeHU padOThl pa3iMyYHbIX aJTOPUTMOB
COpTUPOBOK. buHapHBIi nouck o orsery. [IpumMeHeHNe OMCKa B pa3IM4HbIX CTPYKTYpax AaH-
HbIX. [louck B rpadax. ITouck B cTpokax.

Tema 4. Crtek, ouepenb, 1eK

[TonsiTue creka u ouepeau. Onepaunu ¢ ctekamu. Onepanuu ¢ ouepeasimu. Jleku. Peannza-
KIS CTEKa C UCIOJIb30BAaHWEM MACCHBa U CBSI3aHHOTO cniucka. [I[pumenenue cteka u ouepeau (00-
paTHasi oJIbCcKasl 3aMuch, 00paboTKa 3a/1a4 B MOPSIIKE OYEPEIN).

Tema 5. /luHaMuyeckoe NporpaMMHpOBaHHe

[TpuHIMIT TMHAMUYECKOTO MPOrPaMMHUPOBaHUs. 3a1aul Ha JTUHAMHYECKOE MTPOrpaMMUpPO-
BaHMe (3aJaya o0 pIoK3aKe, HanOobIIas 00Iask MOIOCIEI0BAaTEIbHOCTE). Pa3buenue 3a1aun Ha
noa3aagaydu. OHTI/IMI/ISaHI/IH C IIOMOIIIBO MEMOM3aAllUU U Ta6y.H$IHI/II/I.

Tema 6. [lepeBbsi
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OcHoBHI nepeBbeB (y3ibl, pEOpa, KopeHb). J[BonuHoe nepeBo. JIBOMYHOE epeBO MOMCKA
(BST). Oniepanuu ¢ nepeBbsiMu: 1o0aBiieHue, yaaleHue, Nouck. batancuposka aepeBbeB: AVL-
JIEPEBbsl, KpacHO-YepHbIE JIepeBbs. [I[puMeHeHms nepeBreB (IIOMCK, COPTUPOBKA, UEPAPXHUS).

Tema 7. Airoput™Msbl Ha rpadgax

Ocnossl Teopuu rpados. [Ipencrasnenne rpados. O6xon rpada. [Touck B rmyouny. [Touck
B mupuny. Anroputm bennmana-®opaa. Anroputm JleikcTpbl. OpueHTHPOBaHHBIN allUKINYeE-
ckue rpadsl. JBynonsublie rpadsl. [Ipumenenne rpadoB K pelIeHnIo arOpUTMUYECKHX 3a/1a4.

Tema 8. U306panHbie BONPOCHI MPOEKTHPOBAHHUS AJITOPUTMOB HA OCHOBE THCKPETHBIX
CTPYKTYP

bubnmoteka itertools. IlpumeHeHrne KOMOMHATOPHBIX 00BEKTOB B PELICHUH aJrOpUTMHUYC-
ckux 3a1a4. [Ipedukcupie cymmbl. Metoz 1Byx ykasarteneil. bazoBbie METobI paboOThI CO CTPO-
Kamu. X3UIMpPOBaHKUE CTPOK. Pa3paboTka U aHAIN3 CIIOKHBIX aJITOPUTMOB Ha MPUMEPE PEaIbHBIX
3a/1a4. [I[piMeHeHHe alrOpUTMOB M CTPYKTYP JaHHBIX B 00JIACTH MalIMHHOTO 00y4eHus. Mcnob-
30BaHUE CTPYKTYP JAHHBIX M AITOPUTMOB JJIsl PELIICHUS 33124 B 00J1aCTH HCKYCCTBEHHOTO HHTEJI-
JIeKTA.

4 METOJIUYECKHUE PEKOMEHJIALIMM (YKA3ZAHMSI) 1JISI CTYIEHTOB
MO U3YYEHUIO JJUCUATIIMHBI

4.1 O0mue MeToAMYECKHE PEKOMEHIAlUN

W3naraemasi AUCHUILIMHA MIPEIaraeT K H3yYCHHIO TEOPETUICCKUX OCHOB aJITOPUTMHU3AINH
U OJHOBPEMEHHO HMEET YETKYI MPUKIAJHYI0 HampaBieHHOCTb. [Ipu paszpaborke paboueit
POTPaMMBbI JUCHUTUIMHBI TIPEAYCMOTPEHO, YTO ONPEIEICHHBIC BOITPOCHI H3YYarOTCS CTYACHTAMH
CaMOCTOSITENTBHO.

[TpakTHKyM MO AUCIMILTUHE MPEACTaBICH yUeOHO-METOIUYECKUM MaTEepHaIOM IO TOJr0-
TOBKE K 3aHATHSM. J(MIaKTHYEeCKUE MaTepuaibl JUisi KOHTPOJIS (CAMOKOHTPOJISI) YCBOCHUS yueo-
HOT'O MaTepHala CoAepKaT BOMPOCHI 7Sl MOATOTOBKH K 3aHSATHUSM U PUMEPHBIE BOIIPOCHI 3a4éTa
u 3k3aMeHa. Pazznen nporpammbl «CriMcok uTepatypbl U1 HH(QOPMAIIMOHHBIX PECYPCOBY MO3BO-
JISIET UCTMOJNIb30BaTh MaTepPHAIbl HE TOJNBKO AJIS TOATOTOBKU K ayIUTOPHBIM 3aHATHUSM, HO U JJIs
OpTaHHU3AINH CAMOCTOSITSIILHON PabOTHI, a TAKXKE JUIS PACIITUPEHUST COOCTBCHHBIX MPEICTABICHUN
M0 OT/AETBHBIM pa3JiesiaM U3y4aeMoi TUCIUTIIHHEIL.

OcHoBHOE npeaHa3HauYCHUEC NUAAKTUUCCKHUX MATCPHUATIOB — IMIOMOYb CTYJACHTAM OpPraHMu30-
BaTh CAMOCTOSITENIbHYIO MMOATOTOBKY IO JUCIHILTHHE, TPOBECTH CAMOKOHTPOJIb YMEHUN U 3HAHUIA,
MOJTYYUTh YETKOE TIPEJICTABIICHNE O MTPEACTOSIINUX (GopMax KOHTPOJIS.

4.2 MeToandyecKue PEKOMEHIAAIUHA 110 MOATOTOBKE K JEKIIUAM

Kypc nexuuii ctpoutcs Ha OCHOBE YETKUX MOHITUN U POPMYITUPOBOK, TaK, KAK TOJIBKO MPH
TaKOM MOJIX0/I€ CTYCHThI IPUOOPETAIOT KYJIbTYpy a0CTPAKTHOTO MBIIIICHHSI, HEOOXOUMYIO JUIS
BBICOKOKBaJIM(UIIMPOBAaHHOTO OakaiaBpa B J000M oTpaciu 3HaHui. M3noxeHue marepuana
JIOJKHO OBITH 10 BO3MOXKHOCTH IIPOCTHIM M 0a3MpOBaThCS HA YPOBHE pa3yMHOM ctporoctu. W3-
JIOKEHHUE TEOPETUUECKOT0 MaTepraia JUCUUIUIMHBI IOJHKHO MPEAIIECTBOBATh BHITOJHEHUIO MTPaK-
TUKyMa.

Bo Bpems nekmuii no TUCHUIUIMHE CTYACHT JOJKEH YMETh CKOHIEHTPUPOBATh BHUMaHUE
Ha paccMaTpuBaeMbIX MpoOieMax U BKIIOYUTH B pabOTy Bce BHJIBI MAMSTHU: CIOBECHYIO, 00pa3-
HYI0 1 MOTOPHO-JBUTATENbHYI0. B 3TOM 1moMoraer KOHCIEKTUPOBAaHNE CYTH Marepuania, u3jara-
emoro npenojaBareieM (Bo Bpemsi KOHCHEKTHpOBaHUS B paboOTy BKIIOYAIOTCA 3pUTENbHAsd,
ayJuanbHas 1 MOTOPHO-/IBUraTeNIbHAs MaMsITh, MO3BOJISIONINE 3(PPEKTUBHO YCBOUTH JEKIIMOH-
HBI MaTepuai.) [ 1aBHOE, YTO KOHCIIEKTUPOBAHUE JIEKIIUHM — 3TO HE NUKTAHT. J{J1s ycrenHoun pa-
OOTBI CTYZEHT TOJBKO BBIIENSET CYTh, U (PUKCUPYET €€ «CBOMMHU CIOBaAMU» B 00bEME, 10CTATOU-
HOM JUIsI TAPAaHTUPOBAHHOTO BOCIIPOU3BENEHH. DTO ropa3no O6ojee 3(pPeKTUBHO, YEM 3aluch
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«T10J] TUKTOBKY». B X0/1e¢ BOSHUKHOBEHHS TPYIHOCTEN ClIEyeT OTHOCUTCS K 3TOMY KaK K IMpH-
3HaKy HPaBUIBHOTO X0/a paboThl, 4ETKO c(HOPMYIUPOBATh HEOHUMAEMBI (PparMeHT BHICKA3bI-
BaHUs JIEKTOPA U 33]]aTh BOIPOC, CTapasiCh HE HAPYIIATh PUTM U XOJ JIeKIMU. YacTo 3To moMoraer
BCEM CTYJEHTaM JIy4llle OCO3HAaTh MaTepuall.

Crnenyet ObITh TOTOBBIM K TOMY, YTO Ha JIEKIUAX MEPUOJUYECKH MIPOBOJUTCS OMPOC CTY-
JICHTOB 10 MaTepuanam Jiekuui. [Togbopka BOmpocoB sl Ompoca OCYUIECTBISETCS HA OCHOBE
M3YYEHHOI'0 TEOPETUUYECKOro Marepuaa. Takoi MoAX0/l MO3BOJISET HE TOJIbKO KOHTPOIUPOBATh
YPOBEHb YCBOCHHS TEOPETUYECKOTO MaTepuaa, HO U OPraHu30BaTh YPPEKTUBHBII KOHTPOIb I10-
CEIIaeMOCTH 3aHATUN HAa TOTOKOBBIX JICKIUAX U TUCIUIUIMHBI B X0 COBMECTHOI OYHOI paboThlI.

4.3 MeToauuecKue PEKOMEHIAIUHU MO MOATOTOBKE K ﬂaﬁopaTOPHBIM 3AaHATUAM

Hapsiny ¢ paboToii Ha JeKIMsIX, KII0UeBOEe MECTO B yUeOHOM Ipoliecce 3aHMMaroT Jadopa-
TOPHBIC 3aHATUS ISl anpoOaIuy, 3aKpervieHUs U MEePEOCMbICICHHS MOMYYCHHBIX CTyIEHTaMU
3HaHUM, coepKalmx O0NbILIYIO OO MPAKTHYECKOTO U MPUKIIAJHOIO XapaKTepa.

[lepen mpakTUYeCKUM 3aHATHEM CTYAEHTY HEOOXOJUMO OCBEKUTh B IAMSITH TEOpETHYE-
CKUH MaTepuall 1o TeMe 3aHATHs. {1 3Toro cienyer oOpaTUTHCS K COOTBETCTBYIOIIUM IJlaBaM
y4ueOHHUKa, KOHCIIEKTY JieKuuid. Kaxoe 3aHsATHEe HAUMHAETCS C MIOBTOPEHUSI HEOOXOAUMBIX 3Jie-
MEHTOB TEOPETUYECKOI'0 MaTepHala o0 COOTBETCTBYIOIIEH Teme. [ caMmonpoBepKH, CTYIEHTHI
JOJKHBI YMETh YETKO OTBETUTH Ha BOIIPOCHI, IIOCTaBJIEHHbIE NpenoaaBareneM. [1o xapakrepy ot1-
BETOB IIPEI0JIaBaTeNb JIeIaeT BHIBOJ O TOM, HACKOJIBKO TOT UM HHOU CTYAEHT FOTOB K BBIIIOJIHE-
HUIO ynipakHeHUH. [locie Takol mMpoBepKH CTyAEHTaM MPeJ1araeTcs BHIIOJHUTh COOTBETCTBYIO-
1K€ 33aHUs U BApUAHTHI 3aJ]auu.

[Topsimok pemieHus 3afad CTyJA€HTaMU MOXKET ObITh pa3zauuHbIM. [IpenopaBarens Moxer
YCTAaHOBUTH TAKOH MOPSAAOK, COTIACHO KOTOPOMY KaKIbIH CTYJEHT B OTJEIBHOCTU CaMOCTOS-
TEJbHO pELIaeT 3a/1ady 0e3 oOpaleHust K KakuM — JIn00 MaTepuaiaM Uil K rpenojasarento. Mo-
KeT OBITh MCIIOJIb30BaH U TaKOW MOPSIOK PELICHUs 3aa4M, KOT1a MpelycMaTpUBaeTCsl CaMOCTO-
ATEIbHOE PELIEHHE KaXJIbIM CTYJIEHTOM ITOCTABJIEHHOM 3aJjaul C UCIOJIb30BAHUEM KOHCIIEKTOB,
y4eOHUMKOB U IPYTUX METOJAWYECKHX U CIPaBOYHBIX Marepuaiuos. [Ipu sTom npenogaBarens 00-
XOJUT CTYJIEHTOB, HAOIIOAAsl 32 XOJIOM PELICHUS U JjaBasi MHAUBUAyalbHble yka3zaHus. [lo ucre-
YEHUU BPEMEHHU, HEOOXOUMOTr0 Ul pelleHus 3aa4M, OJUH U3 CTYACHTOB MOXET OBbITh BbI3BaH
1 €€ BBIOJIHCHMS Ha TOCKE.

B koHI1€ 3aHATHS pernojaBaTeb MOABOJUT €ro UTOTH, AAET OLIEHKY aKTUBHOCTH CTY/I€HTOB
Y YPOBHSI UX 3HAHUH, BHOCUT OaJuIbl B pEHTUHIOBYIO TaOIHILY.

Kaxnomy cTyaeHTy HEOOXOMMO OCHOBATENbHO 3aKPEIUIATh MOTy4YeHHbIE 3HaHUS U BbIpa-
0aTbIBaTh HaBBIKM CAMOCTOATEIbHONW Hay4HOH paboThl. C 3TOM LIETBbIO0 B TEUEHUE CEMECTpa CTy-
JICHT JIOJDKEH BBINOJHUTH JOMaliHue paboThl. YacTh 1aOOpaTOPHBIX JOMYCKAETCS BBIIOIHATH
JI0Ma, OCOOEHHO IMPH ONEpeKeHUH rpaduka caaud, NOCKOJIbKY B IPOLECCE CJaYl aBTOPCTBO U
riyOuHa MOHMMaHUS MaTepuaia KpailHe JerKko MpoBepseTcss MHIUBUAYAIbHBIMU BOIIPOCAMHU, K
YeMy TOKE CJIeTyeT OBbITh TOTOBBIM.

BrInosnHeHue npakTukyma 1o JUCIUILIHHE, 3a1aHUs] KOTOPOTO pa3MeleHbl B IeKTPOHHOM
uH(popMalnoHHo-o0pa3oBarenbHOM cpene BI'TIY, pukcupyercs u onenusaercs B C30.

4.4 MeToanuyeckne yKa3aHusi K CAMOCTOAATEIbHOH padoTe CTy1eHTOB

21.]'[5[ yCHeI_HHOFO yCBOGHI/ISI JOUCHUITIINHBI HeO6XO)II/IMa HpaBI/IJ'IBHaSI Opl"aHI/ISaHI/ISI CaMOCTO-
ATeIHHON PabOTHI CTYJEHTOB. JTa paboTa JOKHA COJIEPKATh:
— peryJspHyo (eKeHeAeNbHYI0) MPOopadoTKy TEOPETHUECKOro MaTepuasa Mo KOHCIEKTaM
JIEKITNH,
— peryJspHyIo (eXeHelIeIbHYI0) MOATOTOBKY K 3aHATHUSIM.



Y4eOHO-MeTOAMYECKOE 00ecTiedeHHe CAMOCTOATEILHON padoThI
CTY/J€HTOB M0 IMCUMUILINHE

HaumenoBanmue
pa3aeJia (TeMbl)

®opmbl/BHABI
CaMOCTOATEILHOM
padoThI

Koan-
4eCcTBO
JacoB

Benenune. Anroputmsl U
CTPYKTYPbI JaHHBIX

[TpopaboTKa TEOPETUIECKOTO MaTepu-
ajia 1o KOHCIEeKTaM JeKUui 1 uHdop-
MAIMOHHBIM HCTOYHHUKAM

JInHenHbIE AITOPUTMBI

[TpopaboTKa TEOPETHIECKOTO MaTepu-
ajia 1o KOHCIIEKTaM JeKUui 1 uHdop-
MaI[MOHHBIM HCTOYHHKaM. [lonroroska
K IPaKTUYECKUM 3aHITHIM

ANropuTMBI COPTUPOBKHU U
IIOUCKa

[IpopaboTka TEOPETUYECKOTO MaTepu-
aJia 110 KOHCIIEKTaM JICKIHiA 1 nH(popMa-
IIUOHHBIM NCTOYHUKaAM

[ToaroToBka K MpakTUYECKUM U Jlabopa-
TOPHBIM 3aHATHAM

Crek, ouepenp, IeK

[IpopaboTka TEOPETUYECKOTO MaTepH-
ajia o KOHCIIEKTaM JIEKIIUI 1 uHpopMa-
LIMOHHBIM HCTOYHHKAM;

[ToaroroBka K mMpakTUYECKUM U Jabopa-
TOPHBIM 3aHATHSIM

JlnHaMuuyeckoe nmporpammu-
poBaHue

[IpopaboTka TEOPETUYECKOTO MaTepu-
aja 1Mo KOHCIEKTaM JIEKINi 1 nHpopMa-
OUOHHBIM UCTOYHUKAM,

[ToaroroBka K MpakTUYECKUM U J1abopa-
TOPHBIM 3aHATHAM

HepeBbs

[TpopaboTka TEOPEeTUYECKOro MaTepu-
ajia o KOHCIIEKTaM JIEKIUI 1 nHpopMa-
[IHOHHBIM UCTOYHUKAM;

[ToaroroBka K MpaKTUYECKUM H JIabopa-
TOPHBIM 3aHATHIM
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AnropuTMbl Ha rpadax.

[IpopaboTka TEOPETUYECKOTO MaTepHu-
aja Mo KOHCIEKTaM JIEKINi 1 nHpopMa-
OUOHHBIM UCTOYHHUKAM,

[ToaroroBka K MPaKTUYECKUM U J1abopa-
TOPHBIM 3aHATHAM

N30panHble BOMPOCHI MPOEK-
TUPOBAHMUSI AITOPUTMOB Ha OC-
HOBE JIUCKPETHBIX CTPYKTYP.

[TpopaboTka TEOPETUYECKOTO MaTepH-
ajia Mo KOHCIIEKTaM JIEKIUi 1 uHpopMa-
IIUOHHBIM UCTOYHUKAM;

[ToaroroBka K mpakTUYECKUM U J1abopa-
TOPHBIM 3aHITUIM

Hroro

54

5 IPAKTUKYM IO JMCIIUIIVIMHE

5.1 Ilnan npoBeneHus J1a00PATOPHBIX 3AHATHH MO IMCUMUILINHE

3ansarue Ne 1. JIuHeiiHbIe alrOpUTMBI




3anstue Ne 2. AITOpUTMBI COPTHPOBKHU

3anstue Ne 3. AnropuTmsl noucka

3anstue Ne 4. Crek

3anstue Ne 5. Ouepenp

3ansTue Ne 6. Jlex

3anstue Ne 7. OgHOMEepHOE AMHAMUYECKOE MPOrPaMMHUPOBAHNE
3anstue Ne 8. J[BymepHOe TMHAMUYECKOE MTPOrpaMMUPOBAHKE
3anstue Ne 9. JlepeBbs

3ansarue Ne 10. Pemenue 3a/1a4 Ha MpUMEHEHHE JIEPEBHEB
3anstue Ne 11. Pemenne npukiaiHbIX 3a7a4 Ha IPUMEHEHUE JEPEBHEB
3anstue Ne 12. TIpencraBnenue rpados.

3anstue Ne 13. O6xoz561 TpadoB.

3ausgrue Ne 14. Pemenue 3amay.

3anstue Ne 15. [IpedukcHbIe CyMMBI.

3anstue Ne 16. MeTon AByX ykaszaTenen.

Bcero: 32 yaca

Martepuansl 1abopatopHoro npaktukyma pacnonoxensl B COO BITIY, pexum noctyma:
http://moodle.bgpu.ru/

6 IUJIAKTUUYECKHUE MATEPUAJIBI 1151 KOHTPOJISI (CAMOKOHTPO.IST)
YCBOEHHOI'O MATEPHUAJIA

6.1 OneHouHble CpeacrTea, NoKasaTeJiu U KPpUTCPUHU OCHUBAHUSA KOMIIeTeHIIii

HNupexc
KOMIIE= Ouenovnoe IHoka3zaTenn Kpurtepun ouennBanus
CpeacTBO OLlEHUBAHUS chopMUPOBAHHOCTH KOMIIETEHIIM I
TeHIUH
JlabopaTtopHast paboTa CTyICHTY HE 3a-
CUUTBIBAETCS €CJIU CTYICHT:
Husknii 1. momycTui 4uciao ouMboOK U HE04YETOB
(HeyIOBIIETBOPU- MIPEBOCXOSIEE HOPMY, ITPU KOTOPOi 1ie-
TEJIBHO) pecekaeTcst MOpOTOBbI TTOKA3aTellb;
2. WIH €CJI MPABUIIbHO BBITIOJIHUII MEHEE
MI0JIOBUHBI PabOTBHI.
[Toporosslii Ecnu cTyneHT nmpaBWIBHO BBITIOJIHUI
(YIOBJIETBOPUTENLHO) | HE MEHEEe TMOJIOBHHBI PabOTHI WA JOIY-
CTHUII:
[K-2 Jlaboparop- 1. He Goee ABYX IpyObIX OMIUOOK;
Has pabora

2. unu He OoJee oAHOUN rpy0oil U OJTHOM
Herpy0oi OMOKY U OJTHOTO HEJI0YETA;
3. win He Ooyiee ABYX-TpeX HeErpyObIx
OIMOO0K;
4. unu oHOW HerpyOol OmMOKU M Tpex
HE/IOYETOB;

5. WU IpH OTCYTCTBUU OLIMOOK, HO MPH

HAIWYUH YETHIPEX-TISITH HEJIOUETOB.

ba3zoBbIit Ecnu cTyaeHT BbinosnHmI paboTy mod-
(xopor1o) HOCTBIO, HO JIOITYCTHJI B HEM:



http://moodle.bgpu.ru/
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1. He Gosiee omHON HETpPyOOH OIMIMOKU M
OJIHOTO HE/I0YETa;
2. win He 0oJiee ABYX HEIOYETOB.

Bricokuii Ecnu crynent:
(oTIMYHO) 1. BBITOTHII paboTy 6e3 OmMOOK 1 HeJo-
YETOB;

2. TOnyCTHJI He 00JIee OJTHOTO HEJIOYEeTA.

IIK-2 (YIOBJIETBOPUTEIIBHO)

Brmonnenue 3agaHusa CTYACHTY HE 3a-

Huskuint CUUTBIBACTCS €CIIN:
(HEYIOBIETBOPHUTENIbHO) 3a1aHKE BBHITTOJIHEHO MEHEE, YEM Ha T10JI0-
BHHY.

3agaHue BBINOJIHEHO OoJiee, YeM Ha I0JIO-
BUHY. CTyieHT OOHapy>XKMBaeT 3HAHUE U
IMOHHMMAaHUE OCHOBHBIX ITOJOKEHMI 3a1a-
3a/1aHnC HUA, HO:

BBIIOJIHUJI 3aJaHUe HEMOJIHO.

3amanne B OCHOBHOM BBITIOJIHEHO, HO:
JnonymieHo 1-2 Henoyera.

3ajaHre BBIMIOJIHEHO B MaKCHUMaJIbHOM
Bricokuii (0TIMYHO) | oGBeme.

Hrorosoe [Toporoserii

bazoBsiii (xoporo)

6.2 IIpoMe:kyTOUHAs aTTeCTAMS CTYI€HTOB MO TUCIHUILINHE

HpOMe)KYTOLIHaH aTTecranusa ABIACTCA HpOBCpKOﬁ BCECX 3HaHHﬁ, HaBBIKOB H YMCHI/Iﬁ

CTYJI€HTOB, IPUOOPETEHHBIX B MPOLECCE U3YUECHUS TUCHUILIMHBL. DOpMOl MPOMEKYyTOUHON aT-
TECTaLUHU 10 AUCLUIUIMHE ABJISACTCS 3a4ET.

KonTtposb 3HaHU# 110 TaHHOMW AUCIUIUIMHE MPOBOAUTHCS B CIEIYIOMUX GopMax:
— KOHTPOJIb BBIITOJIHEHUS IPAKTUYECKUX 3aIaHUN;

— OTBCT Ha 3a4Y€TC IO UTOraM PCILICHUA 3aa1H.

KpuTepIm OllECHMBAHHUSA OTBETA HA 3a4eTe C OLEHKOM !

OneHka «OTIIMYHOY:!
QITOPUTM M KOJ MPOrpaMMbl 00ECIIEUHBAIOT MOJTHOE U TOUHOE PEIIeHUE MOCTaBIEHHON 3a-
Jlauu,
nmporpamma cHa0keHa HEOOXOIMMBIM KOJTMYECTBOM KOMMEHTAPHEB,
Ko7 0(hOpMJIEH B COOTBETCTBHHM CO CTaHJapTaMH,
JTaHO TOJIHOE OOBSICHEHNE aJITOPUTMa U CZieflaHa OlLleHKa ero 3 ()EeKTUBHOCTH.
OneHka «xXopoIo»:
ITOPUTM M KOJ IPOTrpaMMBbl 00ECTIEUMBAIOT TIOJHOE U TOYHOE PEIICHUE MTOCTABICHHOM 3a-
Jlauu,
KOMMEHTapUu B IPOrpaMMe OTCYTCTBYIOT,
€CTb He1I04eThl B 0(hopMIIeHHH Ko/1a,
HE JlaHa OIIeHKA A(P(PEKTUBHOCTH aITOPUTMA.
OneHka «yJI0BIE€TBOPUTETHHON:
B QJITOPUTME UJTU KOJI€ IPOrPaMMBbl IPUCYTCTBYIOT OIIMOKH, TPUBOISAIINE K HEMOJTHOMY WIN
HETOYHOMY PELIEHHIO IIOCTaBICHHOM 3a7auu,
JlaHbl HENIOJIHbIE KOMMEHTapHUH,
HE JJaHa OIIeHKA A(P(PEKTUBHOCTH AITOPUTMA.
O1eHKa «HEYA0BIETBOPUTEIBLHON:
IporpamMMa HeBepHa UM OTCYTCTBYET.
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6.3 OueHouHbIe cpeACTBA AJIsi MPOBEPKH YPOBHS chopmupoBaHHoCcTH KomneTeHunu ITK-2

DopmupyemMast
KOMIIETCHIUS

Nupukatopsl ¢()OPMHUPOBAHHOCTH KOMIIETEHIMHU

[1K-2.1. 3HaeT KOHUENTyaJlbHBIE M TEOPETUUYECKHE OC-
HOBBI IPO(HMIIBHBIX MPEIMETOB, UX MECTO B CHUCTEME
HayK U [IEHHOCTEH, UICTOPUIO PA3BUTUSI U COBPEMEHHOE
COCTOSIHUE.

[1K-2.2. BiiamgeeT 0CHOBHBIME HOJIOKEHUSIMHU KJIACCHUE-
CKHMX Pa3JIe]IOB MaTeMAaTHUYE€CKOW HAayKH, CUCTEMOM OC-
HOBHBIX MaTE€MaTHYE€CKUX CTPYKTYpP U METOOB.
[1K-2.6. Briageer HaBbIKaMy aJITOPUTMHYECKOTO MBIIII-
JICHUS ¥ TPUEMaMH HAMMCAHMS MPOrPaMM Ha S3bIKaX
MIPOTrpaMMHUPOBAHUS BBICOKOTO YPOBHSI.

[TK-2. CiocobeH ocyIIecTBIsATh TeIa-
TOTUYECKYIO0 JESATENBHOCTh IO IPO-
GuIbHEIM TpeAMeTaM (AUCIUILTNHAM
MOJYJIsl) B paMKax MPOrpaMM OCHOB-
HOTO OOIIEro M CpemHero odmero 00-
pa3oBaHusl.

Tect coepKUT CleIyIOIIHe TUIIBI 3a1aHU:

Ne 3a1a- Bec 3apa- | Pe3yabTaT oneHuBaHus (0aJ1bl, NOJy4YeH-
Tun 3aganus st HUSA HbIe 32 BBINOJHEHHE 3a]aHusl / XapaKTe-
(0asw) PUCTHKA NPABUJIBLHOCTH 0TBETA)
3aJIaHMsl 3aKPBITOTO 1,2, 3, 1 Oamn 1 6 - moyiHOE MpaBWIIBHOE COOTBETCTBHE; ()
THIIA C BBIOOPOM O/1- 4,5, 6, 0 - oCTaJIbHBIE CITy4au
HOTO TTpaBUILHOTO (1 7,8,9,
u3 4) 10,11
3a/IaHMsl 3aKPBITOTO 14 2 Oamrta 2 6 — MOJTHOE MPABHIIBHOE COOTBETCTBUE (T10-
THUIIa C BBLIOOPOM He- CJIeIOBATENFHOCTh BAPUAHTOB OTBETA MOKET
CKOJIBKUX MTPAaBHJIb- ObITh J1000H); 1 6 — ecnu JomylieHa ojHa
HBIX OTBETOB (3 U3 6) omnOKa / OTBET MPaBHIbHBIN, HO HE TOJTHBIN;
0 6 — ocTanpHBIE CiTy4au

3a/1aHMsI 3aKPBITOTO 12,13 2 Oaiuta 2 0 — moJHOe MpaBUIIbHOE COOTBETCTBUE; 1 O
TUIIA HA YCTAHOBJIE- — €CJIM JIOMyIIeHa OJ{Ha OIIKOKa / OTBET TIpa-
HHE COOTBETCTBUA (4 BHJIBHBIM, HO He TONHBIA; 0 0 — ocTaJbHEIC
Ha 4) ciaydau
3a/laHH€ 3aKPBITOrO 15 2 Oaiuta 2 6 — moNHOE MpaBUIBHOE COOTBETCTBHE; 1 O
TUIIA HA YCTAHOBJIE- — ©CJIM JOTyIIeHa O/IHa OIOKa / OTBET Mpa-
HHE T0CIIeI0BATEIIb- BHJIBHBIM, HO HE MOJHEIN; 0 O — ocTanbHbIC
HOCTH cIyJau

3axanue 1

Urto Takoe anroputm?

1. SI3bIk mporpaMMHpPOBaHUs, UCIOIb3YEMBIN ISl CO3JaHUs BeO-CallTOB.
2. Habop momaroBsIx WHCTPYKIIHIA JJIs1 pEIICHUS] KOHKPETHOH 3a/1auH.
3. Cnocob xpaHeHHs JaHHbBIX B MaMATH KOMIIBIOTEPA.
4. VIHCTpyMEHT /i OTJIaJKU IPOrpaMMHOTO KOJa.

Otger: 2

3aganue 2

UTto Takoe CTpyKTypa JaHHBIX?
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1. KoHKpeTHBIH alropuT™ ISl COPTUPOBKH AJIIEMEHTOB.
2. Merona HanuCaHUs YUCTOTO U YUTAEMOTO KOJIa.
3. Crnenuanu3upoBaHHBINA (HOpMaT AJIsl OpraHU3alK U XpaHEHUS JaHHBIX B TAMSTH.
4. Tlponecc mpeoOpa3oBaHus JaHHBIX U3 OHOTO (hopmara B APYTOW.
OtBer: 3
3amanue 3

Uro sBIsIETCSI OCHOBHOM 1EJIBIO aHANIN3a CII0KHOCTU aJITOPUTMOB?
1. OueHuTh NPOU3BOJUTEILHOCTD AITOPUTMA (BPEMS BBIMIOJIHEHHS M MOTPEOICHUE TaMATH )
B 3aBHCUMOCTH OT pa3Mepa BXOJIHBIX JaHHBIX.
2. Omnpenenuth, CKOJIBKO CTPOK KO/ COJIEPIKUT aITOPUTM.
3. Haiit Bce BO3MOKHBIE OITMOKHU B aJITOPUTME.
4. CpaBHHUTH alTOPUTMBI, HAIIMCAHHBIE HA PA3HBIX SA3bIKAX IPOrPAMMHUPOBAHUS.

Ortser: 1
3ananue 4

Kaxkas crpykrypa nansbix cienyet npuniuny LIFO (Last-In, First-Out)?
1. Ouepens (Queue)
2. Crex (Stack)
3. Xem-tabauna (Hash Table)
4. Cas3ubiii ciucok (Linked List)

Ortser: 2
3amanue 5

Kaxoit u3 crmoco6oB npencrasienus rpada Hanodomnee 3pPpexTuBeH st pa3pekeHHbIX rpadoB (¢
HEOOJIBIIMM KOJINYeCTBOM pebep)?

1. Marpuua cMeXHOCTH

2. Cnucok pebdep

3. Marpuna HHITUIEHTHOCTH

4. CHnHMCOK CMEXHOCTH

OrtBert: 4
3amanne 6

Kakoe ycnoBue siBisieTcst 00s13aTeNIbHBIM IJIsl PUMEHEHHS allTOpUTMa OMHAPHOTO MoncKa?
1. Crnucok I0DKeH coAepKaTh TOJBKO YHUKAIBHBIC DJIEMEHTHI.
2. Croucok J10JKeH ObITh OTCOPTHPOBAH.
3. Crucok JI0JbKeH OBITh peaTM30BaH KaK CBS3HBIN CITHCOK.
4. CHoucok J0/KEH UMETh YETHOE KOJIHYECTBO DIIEMEHTOB.

OtBeT: 2
3amanmne 7

Kakoli 13 nepedncieHHbIX aIrOPUTMOB COPTUPOBKM MMEET CPEIHIOI0 BPEMEHHYIO CIIOKHOCTb
O(n-log n)?



13

1. TIly3wippkoBas coptupoBka (Bubble Sort)
2. CoprtupoBka BeioopoM (Selection Sort)
3. beictpas coptuporka (Quick Sort)
4. CoprtupoBka BctaBkami (Insertion Sort)
Otser: 3
3amanue 8

Urto Takoe pexypcusi?

1. Tlporecc MHOTOKPATHOTO BBIMIOJIHEHUS OJJHOTO M TOTO JKe OJIOKa KOJa.
2. OyHKIHUsA, KOTOpas BhI3bIBACT cama ceOsl.
3. MeToa onTHMHU3AIUU KOJIa JUIS TOBBIIICHUS IIPOU3BOAUTEIIBHOCTH.
4. Crocob 00paboTKH OMIMOOK B TIpOrpamMme.
OtBer: 2
3ananue 9

Kakas nmpo0iiema MOXET BOSHUKHYTH IPU YPE3MEPHO TIIYOOKOH peKypcuu 0e3 mpaBUIIbHOTO 0a-
30BOrO city4as?

1. Vreuka mamsTu.

2. BeckoHEUYHBII ITUKIL.

3. llepenonnenue creka Boi30BOB (Stack Overflow).

4. OmmOKa TUIa JaHHBIX.

OrtBerT: 3
3aganue 10

Kakoii anroputm ucnosb3yercs A HaX0XJIEHHUs KpaTyaiiuero myTu B rpade ¢ HeOTpHIaTeNb-
HBIMU BecaMu pebdep?

1. DFS (Depth-First Search)

2. BFS (Breadth-First Search)

3. Anroputm I[Ipuma (Prim’s Algorithm)

4. Aunroputwm [erikerpsl (Dijkstra’s Algorithm)

OrtBer: 4
3aganue 11

B uem 3axmmrouaeTcst ocHoBHas uzes anroputMa “‘Paznensit u BnactByit” (Divide and Conquer)?

1. Pemenue 3amaun myTem pa3dueHus ee Ha Oojee MENKHe, He3aBUCUMBIE M0/3a/1a4l TOTO
KC TUIIA, pCHICHUEM HX 110 OTACIBHOCTU U O6T)€I[I/IH€HI/IeM PE3YIBTATOB.

2. Tlouck Hamy4lIero pemieHrs Ha KaKJOM Iare, He OTJISIABIBAsCH Ha OyAylue mocie-
CTBUA.

3. Hcnonp3oBaHUE TOTOTHUTEIHHOM MaMATH JJIs1 XPaHEHUS MPOMEKYTOUHBIX PE3yJIbTAaTOB.

4. MHOTOKpPATHOE BBITOJIHCHUE OJHHMX M TEX K€ ONepanuii 10 JOCTHKCHHS )KeJIaeMOTro pe-
3yJbTaTa.

Ortser: 1
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3aganue 12

Y CTaHOBHUTE COOTBETCTBUE MEXKIY CTPYKTYPOH JIAHHBIX U €€ KIIFOUEBBIM CBOWCTBOM HJIU TIPHH-
IIUTIOM PabOTHI.

Crex : Ucnonbsyer npuniun LIFO (Last-In, First-Out)

Ouepens : Ucnonssyer npuniun FIFO (First-In, First-Out).

Xem-rabmuna : O6ecnieunBaetr ObIcTphIi (B cpeqHem O(1)) mouCK, BCTaBKY U yJaJICHUE, HO MO/-
BEpKEeHA KOJUTU3USIM.

BbunapHoe nepeBo moucka : JIeMEHTHI YIIOPSI0UYEHBI TAKUM 00pa3oM, YTO BCE 3HAUCHUS B JICBOM
MOJIJIEPEBE MEHBIIIE KOPHEBOTO, & B IIPAaBOM — OOJIbIIIE.

OnHocBs3HBIN ciucok : Kaxaplil 3JIEMEHT COACPKUT CChUIKY Ha CIEAYIOIIUNA 3JIEMEHT, HO HE Ha
MPEBITYIINMN. .

3amanme 13

YcTaHoBUTE COOTBETCTBUE MCKAY aJITOPUTMOM U €Iro XapaKTepHCTHKOﬁ HJIA TUIIUWYHBIM IIPUMEC-
HCHHCM.

bunapusiii iouck : TpedyeT, YTOOBI BXOIHOW MAacCHB OBLIT MPEABAPUTEITHHO OTCOPTUPOBAH.
Beictpas coptuposka (Quick Sort) : meet cpeantoro Bpemennyio cinoxkaoctb O(N log N) u siB-
JSIETCSL OTHUM U3 CaMbIX OBICTPBIX aJITOPUTMOB COPTHPOBKH.

Anroputwm Jlelikctpsl | Haxoaut kpaTtyaiiiuii myTh B rpade ¢ HEOTpUIIATSIbHBIMU BECAMU pe-
oep.

Oo6xox rpada B mupuny (BFS) : Mcnonbs3yeT cTpyKTypy JaHHBIX “odepen” I HCCIICI0BAHUS
rpada 1mo ypoBHsM.

ITy3sippkoBasi coprupoBka (Bubble Sort) : TIpocroii B peanu3zanuu, HO Hed(hHEKTUBHBII anro-
PHUTM COPTHPOBKH C XYAIICH U cpefHel BpeMeHHOH ciokHocThio O(N/2).

3aganue 14

Kakue u3 crenyomux yTBep ACHUM BEPHO ONMUCHIBAIOT MPEUMYIIECTBA JMHAMUYECKOTO IPO-
IrpaMMHUPOBaHMUS?
1. Vnpomaer oTnaaky Koja 3a C4€T YMEHBIIECHUS CIOAKHOCTH.
2. Tlo3Bomnser nzbexaTh MOBTOPHBIX BEIYMCICHUM OTHUX U TEX XK€ M0/13a/]1a4.
3. Tapantupyer norapu(pMHUIECKy0 BpEMEHHYIO CIIOKHOCTH JUIsl OOJIBIIMHCTBA 3a/1a4.
4. MoseT 3HaUUTENIbHO YJIyUIIUTh BPEMEHHYIO CJI0XKHOCTb 110 CPAaBHEHHIO C HAUBHBIMU pe-
KYPCHUBHBIMHU PELICHUSIMH.
Bcerna ymensinaer norpe0iaeHne NaMaTu M0 CPAaBHEHUIO C PEKypCHUeil.
6. IlpemocraBiser cuCTEeMaTHYECKUH TOIXO/ K PEIICHHUIO 33249 C ONITUMAIIbHOM MOICTPYK-
TYpPOH.

o

OTBeT: 2,4, 6

3aganue 15

Pacrnonoskure maru ass pemeHus 3aadu ¢ IOMOIIBIO TMHAMUYECKOT0 MPOrpaMMHUPOBaHUs (Me-
TOJIOM “CHM3Y BBepX ’ / TaOyJIALMHU) B IPABUIBHOM MOPSJIKE.

1. WnenTtudunmpoBaTh NepeKpHIBAOIINECS 0133191 U ONTHMAIBHYIO MOJACTPYKTYPY.
2. OmnpenenuTsb CTPYKTYpy Tabmuibl (MaccuBa) DP mist XpaHeHUs peleHnit mo3anad.
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3. CdopmynupoBaTth peKyppeHTHOE COOTHoIIeHHe (hopMylTy TIepexoaa COCTOSHUSA), KOTO-
poe CBSI3BIBAET pEIICHUE TEKYIEH MOA3a/1a4t C PEHICHUSIMI MEHBIINX [10/133/1a4.

4. Onpenenuth 0a30BbIC CIydYau (Ha4aJIbHbBIE YCIOBUSA) 11 Ta0auIel DP.

3anonuuTh Tabnuiy DP, ucrone3ys peKyppeHTHOE COOTHOIICHHE, HaunHas ¢ 0a30BbIX

CIIyJaes.

6. IlomyunTh OKOHYATENBHBIN OTBET U3 3aNOJHEHHON Tabmubl DP.

o

6.4 TunoBbie KOHTPOJIbHbIE 32IaHUS WM MHbIE MATEPHAJIbI,
He00X0AUMBbIe VISl OLIEHKH Pe3y/JbTATOB OCBOCHH S JUCIUIJIMHBI

IIpumepHasi TeMaTHKa 32124 [JIs 32a4eTa ¢ OLEHKOi
OcHoBHBIE Olepalyy HaJ MHOKECTBAMH.
Anredpa MHOXECTB.
[TepectanoBku. Yucno nepecTaHOBOK.
Pa3buenus. Yucno pa3doueHui.
Coueranus. Yucno couetaHui.
[Tonsitue rpada.
Peanuzanus rpada Ha MI0CKOCTH U B IPOCTPAHCTBE.
[IpencraBienus rpagoB B MaMITH KOMIIBIOTEPA.
ANTOpPUTM MOKCKA B TITyOHHY.
10. AnropuT™M TOWCKA B IIUPHHY.
11. Beienenrne KOMIIOHEHT CBS3HOCTH B Tpade.
12. TlonsiTue 06 »itnepoBsIX MyTsax. Kputepun ux cymecTBOBaHUS
13. Anroput™m moucka 3iiepoBa MUKJa.
14. OcroBHoe aepeso. [louck ocToBHOTO epeBa.
15. B3Bemennsle rpagsl. [locTaHOBKa ONTUMHU3AIIMOHHBIX 3371ay.
16. [Tonck MUHUMAJIEHOTO OCTOBHOTO JIepeBa.
17. Tlouck kparyaiimx myTei B rpade.

CoNoOA~WNE

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTOJIb3YEMBbIX
B NPOIECCE OBYYEHUSA

NudopmanuonHbie TeXHOJIOTMH — 00yU€HUE B 3JIEKTPOHHOM 00pa30BaTeIbHON cpesie ¢
LEJIBIO PacLIMPEHHs 10CTyTa K 00pa3oBaTeIbHBIM pecypcaM, YBEIMUSHHsI KOHTAaKTHOT'O B3aUMO-
JEHCTBUS C MpenojiaBaTesieM, MOCTPOSHUS WHIUBUAYAIbHBIX TPAEKTOPHM MOJITOTOBKU, 0OBEK-
TUBHOTI'O KOHTPOJISI U MOHUTOPUHIA 3HAHUH CTYIEHTOB.

B o6pasoBarensHOM mpoliecce Mo TUCHUIUIMHE UCTIONb3YIOTCS CleayIone HHPopMaIu-
OHHBIE TEXHOJIOTHH, SIBJISIOIIMECS KOMIIOHEHTaMHM DJIEKTPOHHOH HH(OpMaIMOHHO-00pa30oBa-
TenpHOM cpenbl BI'TIY:

— ourmansabi caidt BI'TIY;

— KopnopaTtusHas cetb BI'TIY;

— cucreMa 3ekTpoHHoro ooyuenuss ®I'bOY BO «bI'TIV»;

— DIJIEKTPOHHBIE OUOIMOTEUHbIE CUCTEMBI;

— MYJIbTUMEIUWHOE CONPOBOXKICHUE JIEKIIUN U IPAKTUYECKUX 3aHATUH;

— 1udpoBbIe OHJIANH-MHCTPYMEHTHI MOIJIEPKKH KOMAaHIHOM paboThI.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJINHBI UHBAJIMJIAMMU U JIMIHAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbsA

[Ipu oOGyueHuu Ul ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSMU 3/I0pPOBbs MPUMEHSIOTCS aJarl-
TUBHBIE 00pa30BaTENIbHBIC TEXHOJIOTHH B COOTBETCTBHH C YCIOBUSMU, U3JI0)KCHHBIMH B pa3fel
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«Oco0eHHOCTH OpraHu3anu 00pa30BaTEIBLHOIO MpoLEcca MO 00pa30BaTENbHBIM IPOTrpaMMaM
JUIS. MTHBAJIMJIOB H JIUI C OTPAaHUYCHHBIMH BO3MO)KHOCTSIMU 3/I0POBBS» OCHOBHOW 00pa3oBaTeib-
HOM MporpamMmsl (MCIOJIb30BaHUE CHELHUATIbHBIX YUEOHBIX OCOOMH U TUIAKTUYECKUX MaTepHha-
JIOB, CIIELIMAJIBHBIX TEXHUUECKUX CPEJICTB 00YUEHHUS KOJUIEKTUBHOI'O M MHAMBUIYAJIbHOTO I10JIb-
30BaHMsl, IPEIOCTABICHHUE YCIYT ACCUCTEHTA (IIOMOIIHHUKA), OKa3bIBAIOILIEr0 00ydJarouuMes He-
00XOAMMYIO TEXHUYECKYIO TOMOIIb U T.I.) C Y4ETOM HHIUBUAYAIBHBIX 0COOEHHOCTEH 00y4aro-
IIUXCSL.

9 CIIMCOK JIMTEPATYPbI U UTHOOPMALIMOHHbIX PECYPCOB

9.1 JIuteparypa
1. Tamkos, C. b. JluckperHas maTemMaruka : y4eOHUK U TpakTukyMm Juist By30B / C. b. I'amkos,
A. b. ®ponoB. — 3-¢ uza., ucnp. U jgomn. — Mocka : M3narensctBo Opaiit, 2023. — 483 c. —
(Boicee  ob6pazoBanme). — ISBN 978-5-534-11613-7. — Tekct : DNeKTpOHHBIH  //
Oo0paszoBarenbHas miarpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/511483 (mata
obpamenusi: 29.01.2023).
2. I'ucun, B.b. JluckperHas wmareMaTuka: Yy4eOHHK W MOPAKTHKYM JUISI  CPEIOHEro
npodeccuonanbHoro obpaszoBanus / B. b. ['mcun. — Mocksa : UsnatensctBo FOpaiit, 2023. —
383 c.— (IIpodeccuonanpHoe obOpasosanue). — ISBN 978-5-534-11633-5. — Tekcr
DIICKTPOHHBIN // OO6pazoBatenbpHas wiatopma Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/518501 (mata obparenus: 29.01.2023).
3. JluckpeTrHass MaTeMaTHKa: TPUKIAIHBIE 3aJadyd M CIOXHOCTh alTOPUTMOB : YYEOHHMK H
npakTukym aiis By30B / A. E. Auapees, A. A. bonotos, K. B. Komsina, A. b. ®poinos. — 2-¢ u3.,
ucnp. u jgomn. — Mocksa : M3narensctBo FOpaiit, 2023. — 317 c. — (Bricmiee oOGpa3oBanme). —
ISBN 978-5-534-04246-7. — Tekct : snektpoHHbiii // OOpa3oBatenbHas miardopma HOpait
[caiiT]. — URL: https://urait.ru/bcode/514434 (nata odpamierus: 29.01.2023).
4. Jlauyra, IO.®. [IpuknagHas wmareMaTuka: Y4eOHHK U TPAKTHKYM JJS CPEIHEro
npodeccuonansHoro oopazosanus / 0. @. Jlauyra, B. A. CamcoHOB. — 2-¢ u3., jon. — Mocksa :
NznarensctBo FOpaiit, 2023. — 304 c. — (IIpodeccuonansHoe obpazosanue). — ISBN 978-5-534-
13214-4. — Tekcr : nsnekTpoHHbd // OOpa3zoBarenbHas MmiaTdopma IOpaitt [caiit]. —
URL: https://urait.ru/bcode/517325 (nata oopamenwus: 29.01.2023).
5. Tpodumos, B. B. OcHOBBI allrOpuTMHU3allMU U IPOrPAMMUPOBAHUS : YUEOHUK Ui CPETHETO
npodeccuonanbHoro obpasosanusi/ B. B. Tpodumon, T. A. IlapnoBckasi; moA penakimeit
B. B. Tpodpumosa. — Mocksa : M3garensctBo FOpaiit, 2023.— 137 c. — (IIpodheccuonansHoe
oOpaszoBanue). — ISBN 978-5-534-07321-8. — Tekcr : snekrtponHblli // OOpa3zoBarenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/515434 (nara obparenus: 29.01.2023).
6. Yepnakos, 1. B. Teopernueckue ocHOBbI HHYOPMATHKH : YUCOHUK U PAKTUKYM JUIs BY30B /
H. B. UepmakoB. — MockBa : M3marensctBo FOpaiit, 2023. — 353 ¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-9916-8562-7. — Tekcr : snextponHblii // OOpasoBarenbHas minatdgopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/511750 (mata obpamierus: 29.01.2023).

9.2 Ba3bl 1aHHBIX 1 UHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI
1. Uadopmarnmonnas cucrema «EquHoe OKHO TocTymna K 00pa3oBaTesIbHBIM pecypcamy. - Pexxum
noctyma: http://www.window.edu.ru/
2. [lopTan HayuHOM 3JIEKTPOHHOM OnbIuoTeku. - Pexxum noctyna: http://elibrary.ru/defaultx.asp
3. Caiit Poccuiickoii akagemun Hayk. - Pexxum qoctyma: http://www.ras.ru/
4. Caiit MHcTuTyTa HayyHOU MH(OpMaIUK 1o obuecTBeHHbIM HaykaM PAH. - Pexxum noctyna:
http://www.inion.ru
5. Caiir MuHMCcTEpCTBa HayKH U BhIcIIero oopasosanus PO. - Pexxum nocryna:
https://minobrnauki.gov.ru
6. Caiit MunucrepctBa npocserienus PO. - Pexxum nocryna: https://edu.gov.ru/
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7. XPOHOC - Bcemuphas uicropusi B untepHete (Mcropudyeckue ncrounnku, buorpadguaeckuii
yKazarenb, | eHeamornyeckue Tabnuipl, CTpaHbl u rocyaapcTBa, Pemurun mupa, Mcropudeckue
opranuzanuu. MiMerorcs B T.4. MaTepuaisl o uctopuu Poccun). - Pexxum nocryna:
http://www.hrono.ru

8. Pycckuii buorpaduueckuii CioBapp - cTaThu U3 DHIMKIONEANYecKoro CioBaps U31aTeb-
ctBa bpokray3-Edpon u HoBoro Dunukmnoneauaeckoro Croaps (BKIItoUaeT crarbuOuorpadum
pPOCCUICKHUX JiedTesieil, a Takxke Marepualsl Toma «Poccusi»). - Pexum noctyna:
http://www.rulex.ru

9. People'sHistory - 6uorpaduu U3BECTHBIX JIIOACH (MCTOpPHs, HayKa, KyJIbTypa, JUTEpaTypa u
T.11.). - Pexxum gocryma: https://www.peoples.ru

9.3 DneKTPOHHO-OMOIMOTEUHBIE PECYPCHI
1. BBC «IOpaiit». - Pexxum gocryma: https://urait.ru
2. ITompen (0630p CMU). - Pexxum nocryna: https://polpred.com/news

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

Jliig npoBeieHN s IEKLMOHHBIX U MPAKTUYECKUX 3aHATUMN, TPYIIIIOBBIX U UHAWBUIYyaJIbHBIX
KOHCYJIbTAllU}, TEKYILLEr0 KOHTPOJIA U MPOMEKYTOYHOM aTTECTAMU MCIOJIB3YIOTCS ayJUTOPHUH,
OCHAIIEHHBIC y4YeOHOW MeOeNblo, ayJIUTOPHOM JIOCKOW, KOMITBIOTEPOM C YCTAHOBJICHHBIM
JUUEH3UOHHBIM ~ CHEUAIN3UPOBAHHBIM MPOrpaMMHBIM  OOECIIEYEHHEM, C BBIXOJOM B
AIIEKTPOHHO-OMOIMOTEYHYIO CHUCTEMY M  DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO
cpeny BITIY, MynpTUMEIUWHBIMH MPOEKTOPAMHU, SKCIO3MIMOHHBIMU DJKpaHaMHu, y4eOHO-
HarJSITHBIMA TIOCOOUSIME (MYJIbTUMEANUHBIC TIPE3CHTAIINN ).

Jlnst npoBeieHUsT MPAKTUYECKUX 3aHATUN TaKK€ MCIOJIb3YIOTCS KOMIBIOTEPHBIE KJIACCHI,
YKOMIUIEKTOBAaHHBIE CIEAYIOUIMM 000pYyI0BaHUEM:

— KommekT cToa0B NMChbMEHHBIX.

Cron npenoaBaressi.

— AyauTtopHas JocKa.

— KommbroTepbl ¢ ycTaHOBJIEHHBIM JIMIEH3UOHHBIM CHELMATU3UPOBAHHBIM IPOrpaMM-
HBIM 00eCIieYeHUEM.

— MynpTUMEINIHBIN IPOEKTOP.

— OKCHO3UIMOHHBIN 3KpaH.

— VYyeOHo-HarIsIIHbIE TOCOOUS — MYJbTUMEAUMHBIE PE3eHTaluH 110 AucuuIuinge «lle-
Jlaroruveckas mojiep’Kka KOMaHJHON paOOThI IIKOJIbHUKOBY.

CamocrosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-
IOTEPHOM TEXHUKOW C BBIXOJIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNbHYIO CpEy By3a,
a Tak)Ke B 3aJIax JOCTyNa B JOKaIbHYIO ceTh bI'TIY.

JIMIIEeH3MOHHOE TMPOrpaMMHOE OOecleueHue: OIEepalMOHHBIE CHCTEMBl CEeMelcTBa
Windows, Linux; oducHbie mporpammsl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pazpabotunk: ®equenko I'.M. — noreHt kadeapsl ”HPOPMATUKU U METOTUKH MPENOAa-
BaHUs UH(OPMATUKH
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11 IMCT UBSMEHEHHUH U JOITOJTHEHUM

YTBep:kaenne usmeHenuii u nonoanenuii B PIJI nas peammsamun B 2024/2025 yu. r.

PII/1 oOcysxaeHa u ogodpeHa yist peanu3amnuu B 2024/2025 yu. r. Ha 3aceqanun Kadeapsl
unpopmatuku u MITU (mpotokos Ne8 ot 29 mas 2024 r.).

YrBep:kaenne uameHeHuii u gonoanennii B PILJ aast peasmsamuu B 2025/2026 yu. r.

PIIJI obcysxaena u ogodpena s peanusanuu B 2025/2026 yu. r. Ha 3aceqannu Kadeapsl
unpopmaruku 1 MIIU (mpotokon Ne6 ot 26 mapra 2025 r.).



