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1. Ilepedyenp NJIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHUs 110 AUCHMILIMHE (MOLYJII0),
COOTHECEHHBIX € IJIAHUPYEMbIMHU Pe3y/IbTATAMH OCBOCHHS MPOTrPaMMBbI

1.1.  Jucmummmaa b1.0.07 Anroputmusamnus ¥ IporpaMMHpPOBaHHE 00SCIIEYMBAET OBIAACHUE
CIEAYIOUIEH KOMIIETCHIIUEH:

Konx srama
KOJI KOMIIETCHIIIH HaumeHnoBanue OCBOCHHUSL HaumeHoBaHue Tamna 0CBOSHUS
KOMIICTCHIINH KOMITCTCHIIHN KOMIICTCHIIUHN
OIIK-5.1 YMeHue ucnonb3oBaTh
COBPEMEHHBIC
uH(GOpPMaIMOHHbBIE
Crnocob6HOCTh TEXHOJIOTUHU
BOCIIPUHUMATH OIIK-5.2 [Tony4yeHbl HABBIKK
MEXKYJIBTYPHOE IOJIB30BATHCS MTPOTPAMMHBIMH
paszHooOpasue CpEICTBAaMU JJISl pEeLICHUS
OIIK-5 o0111ecTBa B COLIMAIIBHO- PO ECCHOHANIBHBIX 33124
HUCTOPUYECKOM, OIIK-5.3 ITosrydeHbl HaBBIKH
TUYECKOM " MIPUHUMATH pPEIIeHue B cepe
dbunmocodcrom po)eCCHOHANIBHBIX 33124
KOHTEKCTaxX IIPH IOMOIITA
MH(OPMAaLIMOHHBIX
TEXHOJIOTHI M IPOTrPAMMHBIX
CPEICTB
1.2. Ucnonb3oBaHue TPYAOBBIX (PYHKIUN 00s3aTENbHO TOJBKO IS MPOQPECCHOHATBHBIX

KOMHGTGHHI/Iﬁ, YCTAHOBJICHHBIX CaMOCTOSATCIBHO.

2. O6beM U MeCTO TUCHUILTHHBI (MoayJisi) B ctpykType OIT BO

O0beM JMCHUIIIMHBI

OO0mast Tpy10€MKOCTb AUCHUIUIUHEL — 9 3.€.

144 wyaca BbIzeneHBl Ha KOHTAKTHYIO paboTy c¢ mnpenogaBareneM U 144 yaca Ha
CaMOCTOATENIbHYIO paboTy 00yJaromuxcs.
Mecro nucuunmiaunbl B ctpykrype OII BO

Jucuumnuna b1.0.07 AnropurMuzanus U nporpaMMupoBaHue u3ydaercs Ha 1 kypce B 1
U 2 ceMecTpax.

JucuuminHa Oa3upyeTcs Ha 3HAHUAX, IOJYYEHHBIX B paMKaxX MIKOJBHOTO Kypca
MH(}OpPMaTHKH.

dopma MpoMeKYTOUHOM aTTecTally — 3a4eT B 1 cemecTpe U HK3aMeH BO 2 CEMeCTpe.

3. Coep:xkaHue U CTPYKTYPa AMCHUILINHBI (MOTYJIsA)
Ounas popma o0yueHust

O6beM aucIMIIMHBL (MOLY/IA )Y, aK. yac. dopma
— KonrakrHas TEKYILEro
2 CamocrosiTenpHas pabora
3 H pabora KOHTPOJIS
e AMEHOBAaHUE TEMBI
o Bcero yCIIEeBaeMOCTH,
J |13 | JIP BJI KCP CP IIPOMEKYTOUHOM
aTTeCTalUN’
Cemectp 1
1 Beenmenne B Teopuio o4 6 6 i i 2 10 P
AITOPUTMOB
p, | lemn 24 | 6 |6 - - 2 10 P
MPOTPaMMHUPOBAHUS.




Pazpabotka mporpamMm.
3 AJNTOPHUTMBL, KakK 16 2 2 i i 2 10 P
TEXHOJIOTHS
g, | bdexrusrocts 20 | 4 | 4] - - 2 10 TP
AITOPUTMOB
5. YuciieHHBIC aJTOPUTMBI 24 4 4 - - - 16 JIP
6. AJTOPUTMBI ~ TIOWCKA U 36 10 | 10 i i i 16 JIP, KP, D
COPTHPOBKH JTaHHBIX
[TpomexxyTouHas aTTecTanus 3au
Bceero: 144 |32 ]32] - [ - ] 8 | 72
Cemectp 2
OCHOBHEBIE METOIBI
7. MOWCKa ©  COPTHPOBKH 36 8 8 - - 2 18 JIP
(okoHYaHHE)
8. AOCTpakTHBIE THIIBI U 40 10 | 10 i i 2 18 P
CTPYKTYPBI JaHHBIX
9. AnroputMmsl Ha Tpadax 40 10 | 10 - - 2 18 JIP
0. NP-nonHoTa 28 4 4 - - 2 18 JIP, KP
[IpomexxyTodHas aTTeCTaus 36 O3
Bcero: 180 32 | 32 - - 8 72
Hroro no AUCHHUTIIIHHE 394 64 | 64 i i 16 144
(MopayJ1i0):

Ipumeuanue 1 - 6udvi yuebHol OesmenvHoCmU, NpedycMompenHvle oucyuniunoi (mooyiem): JI — nexumn, I13 —
npaktudeckue 3aHsATHA, JIP — maGoparopmas pabora, BJI — Bumeo nexmum, CII — camomposepka, CPO -
caMocToATenbHas paboTta oOydJaromerocs.

Ipumeyanue 2 - ghopmvr mexywjezo xoumpona ycneeaemocmu: JIP — naboparopras padora, KP — xoHTponbHas
pabota, D — acce.

Conep:xkanue TUCHUNIMHBI (MOTYJIs1)

Tema 1. BBeenue B TeOpHIO aJITOPUTMOB

Uctopuueckuit 0030p. MHdpopmaunonnsii npouecc. Ilonstue anropurma. Llenu u 3agauu
Teopun anroputMoB. CBoMCTBa anropuTMoB. ba3zoBele CTpyKTypsl anroputMmoB. IIpumeHneHune
anroputMoB. DOpMbI TpencTaBiIeHHs] anroputMoB. HM3o0paxeHue anropurma B BHJE OJIOK—
CXeMbl. AJITOPUTMBI JTMHEWHONM M Pa3BETBIIOLIEHCS CTPYKTYpbl. AJITOPUTMBI LUKJINYECKON
CTpYKTyphl. CBS3b MEXIy aJIrOPUTMOM U TMOHATHEM (QyHKUMU. MTepanus, pekyppeHTHOCTh U
pPEeKYpCcUBHOCTb. VIHBapuaHT B NpPOrpaMMHUpPOBAHMH, BepuduKaus mnporpamm. I[Ipumeps
aJITOPUTMOB.



Tema 2. SI3biku nporpammupoBanus. Pazpadorka nporpaMmm

Anroputmudeckue s3blku. [lepBbie s3bIKM mporpammupoBanusi. Kiaccuduxanus si3bIKOB
nporpaMMupoBaHus. MMrepartuBHbIE U JEKJIapaTHUBHBIE  SI3BIKM  MPOrPaMMHPOBAHUAL.
CrpykrypHoe mnporpammupoBaHue. Teopema o mnoiHoTe. KOMIIOHEHTBI aJrOPUTMHUYECKHUX
A3BIKOB. XapakTepHble OIIMOKMU MpOrpaMMHUpOBaHUs. J|OKyMEHTHpOBaHUE, TECTUPOBAHUE U
Bepu(UKaIUI IPOrPaMMHOTO KOJia.

Tema 3. AnropuT™mbl, KaK TeXHOJIOTHS

TexHuyeckue U NMporpaMMHbIE CPEACTBA pealu3alui MHPOPMALMOHHBIX MPOLIECCOB, MOJEIN
pemieHuss  (YHKIMOHAIBHBIX M QITOPUTMHYECKUX 3334,  alrOpPUTMH3AIHA |
IIPOrpaMMUPOBAaHUE. OTalbl pPEIICHUs 3a7ad Ha KoMIbloTepe. Maremarudeckass MOIEIb.
OcHOBHBIE ATallbl Ipolecca pa3paboTku mporpaMM. llpumepsl aiaropuTMm3anus 3aiad Ha
OCHOBE THUIIOBBIX AJITOPUTMOB.

Tema 4. DpdekTUBHOCTH AJITOPUTMOB

AcumnToTudeckrue o0o3HaueHUs B ypaBHeHHsIX. CkopocTh pocta (yHKIH. CI0KHOCTB IO
BPEMEHU U HCHONb3yeMOW MNaMiaTH. ONTHUMaIbHOCTb. ACHMIITOTHYECKAs BEpPXHSS TPAHMILY.
ACHUMIITOTHYECKAsT HIDKHSS TpaHUIy. ACUMITOTUYECKH TOYHAs OLICHKA.  ACHUMIITOTHYECKHE
0003HaueHus B (yHKIMSAX HECKOJIBKUX NepeMeHHbIX. CpaBHEHHE MOpsiKa pocTa QyHKIIHUHM yepe3
npenen. CBOKMCTBAa aCUMIITOTUYECKUX OTHOLIEHUHM. JTallbl aCHMITOTUYECKOTO aHaIH3a.

Tema 5. UncJieHHbIE AJITOPUTMbI

[Ipenmer BBIYMCIUTEIBHOM MaTeMaTHKH. MeToJ| BHIUMCINTENIbHOM MaremaTtuku. [leiicTBus c
npuOIKeHHBIME BenmnunHaMu. Knaccudukamus morpenrHocTeid. 3aiauu, BOSHHUKAMOIINE TPU
pabore ¢ npuOMMKEHHBIMH BeiduuuHaMmu. IIpaBwiia okpyrieHus uucen. AOCONOTHas U
OTHOCUTENIbHasg  morpemHocTb.  [lorpemnoctu  okpymieHus.  [logHas — mOrpenIHoOCTb.
Craructuueckne MeTobl OLIEHKH NorpeHocTei. [Ipumeps! aroputMos.

Tema 6. AnropuT™MbI NOMCKA U COPTHPOBKH JAHHBIX

OcCHOBHbIE ~ QNITOPUTMBI, OasupylrolIMecss Ha CpaBHEHUAX. JIMHEHHBIE  aJTOPUTMBI.
IlocnenoBarenbHpli  NMOUCK. MHAEKCHO-MOCIEAOBATENBHBIN  IOUCK. DHHApHBIA  IMOMCK.
CoprupoBka BcTaBkamu. CoptupoBka cnustHueM. Ily3bippkoBas coptupoBka. CopTHpOBKa
BbIOOpoM. CopTupoBka lllenna. Beictpas coptuposka. [lupamuaanbHas cOpTUPOBKA.

Tema 7. ANropuTMbl NOMCKA U COPTHPOBKH JaHHbIX

IInpamunansHas coptupoBka. CoptupoBka noacu€rom. Ilopaspsaanas copruposka. Kapmannas
copTupoBKa. MeToabl BHemIHel copTupoBku. [Ipsmoe crnusHue. MHorodasHas COpTHpPOBKA.
Viyumenue 3¢G(GEKTUBHOCTH BHEIIHEH COPTUPOBKU. MenuaHbl U TOPSJIKOBBIE CTaTUCTHKH.
MunumyMm u MakcumyM. AnroputMmbl BbiOopa. [locnenoBarenbHbli mouck. WMHAekcHo-
IIOCJIEI0BATENIbHBIN MTOUCK. brHApHbBIN TOUCK. MeTox 30110TOro ceueHus..

Tema 8. AOcTpakTHBIE THIIBI M CTPYKTYPbI JAHHBIX

XemupoBaHue u xeul-radnuupl. Knaccudukanus HenmuHeRHbIH CTpyKTyp. buHapHbie AepeBbs.
KopHeBble gaepeBbs € NPOM3BOJIBHBIM BETBIEHHEM. KpacHO-uepHbIE JAepeBbi. MenuaHsl,
MOPSKOBBIE U AMHAMHUYECKUE MOPSIKOBBIE CTATUCTUKH. DTalbl PAaCIIUPEHUS CTPYKTYP JaHHBIX.
HepeBbst  oTpe3koB. B-mepeBbs. buHOMmMHManbHBIE JAepeBbs M OMHOMHANbHBIE  Ky4H.
OunboHayuneBbl  Kyuu. [lupamuner  ®Oubonayun. JlepeBpss Ban Owmue  boaca.
Henepecexkatoniuecs mHoxkecTBa. CTPYKTYpbl JaHHBIX /U1l HEMEPECEKAOIUXCsl MHOXKeECTB. Jleca
HENEPECEKAIOIINXCSI MHOXKECTB.

Tema 9. Anroputmbl Ha rpagax
I'padrr. [IpencraBnenue rpados. O6xon rpacda. AJNTOPUTM NOUCKA B HIMPUHY. AJTOPUTM



novcka B DIyOuHy. Tomornorudeckas copTHpoBka. Hekoropele crnenuanbHbie Trpadbl.
N3omopdusm. Omneparu  Han rpadamu. IlyTH, NOMKIBL, CBA3HOCTh.  3ajada O CEeMH
KEHUrcOeprckMx MocTax. 3ajada o Xoie KOHS. PaccTosHHS M METpUYECKHE XapaKTePUCTUKU.
MapuipyTsl, IUKJIBI B HEOpUEHTUPOBaHHOM Tpade. [TyT, KOHTYpBl B OPHEHTHUPOBAHHOM Tpade.
[Tomeuennniii rpad. I'padbr mepeceuenuidt. CreneHb BepmuHBL. ABTOMOp(dHU3MBL. JlepeBbsi.
AnropuT™M Noucka auamerpa JepeBa. Teopema o LIEHTpe JepeBa. AJITOpUTM MOCTPOEHUS KOJa
[Iprodepa g 3ananHoro aepesa. Teopema o yucie AepeBbEeB. AJTOPUTMBI MOMCKA KOMIIOHEHT
cBsa3HOCTH. OctoBHBIE aepeBbsi. CpoiictBa MST. Anroputm [Ipuma. Anroputm Kpackana.
Aunroputm JIeHKCTpBI.

Tema 10. NP-nmoanora
[TonmunomuansHoe Bpems. [lpoBepka 3a monMHOMHUATBHOE BpeMs. DYHKIUS U aJTOPUTM
npuBenenus. JlokazarenbctBo NP-nomHoTel. NP-nonHble 3a1a4m.

4. MaTepua/bl TEKYIero KOHTPOJIsl yCIeBaeMOCTH 00y4YaloUXCH H
(poHJ OLIECHOYHBIX CPEACTB MPOMEKYTOUYHOM aTTeCTALMHU 110 AUCUMILIMHE (MOLY110)

4.1. ®opMbl W MeTOAbI TEKYLIEr0 KOHTPOJISI YCIEeBAEMOCTH O0YYAIOIIUXCH M
NMPOMEKYTOYHOM aTTecTaluu.

411. B xome peamuzamuu aucuumiaueabl  51.0.07  Anreopummuzayus u
npocpamMmuposaiiie NCMOJAb3YIOTCS CJeAYI0IIHe MEeTOAbI TEKYIEro KOHTPOJIsl YCIIeBaeMOCTH
00y4arOIINXCH:

—  TIpU IPOBEICHHUHU 3aHATHUI JEKIIMOHHOTO TUIA: KOHTPOJIb OCEIAeMOCTH 3aHITHH;

— TIpU TIPOBEICHUM 3aHATUH TMPAKTHYECKOTO TUMA: jaboparopHas paboTa, KOHTPOJbHAS
pabora;

—  IIpU 3aHATHUIX CaMOCTOSITENbHOM padoToil: Acce, caMocTosATeNbHAs padoTa 00yyaronmxcs
ABJsieTcs OOHOU U3 (opM camooOpa3oBaHMs, poOib MPENoAaBaTesst MPU ATOM 3aKIIOYAETCS B
OKa3aHHWU KOHCYJIBTaTHBHON M HAIPABIISIONIEH TOMOIIN 00yJaOIIeMYyCsl.

4.1.2. Jx3aMeH npoBoaAUTcHa B (GopMe MOJIBEACHHS UTOTOB MO pe3yiabraraM paboThl Ha
JEKIMOHHBIX M CEMUHApCKUX (MPaKTMYECKUX) 3aHATHUSAX, BBIMOJHEHHUS KOHTPOJBHBIX H
CaMOCTOSITENIbHBIX Pa0OT M OTBETA HA SK3aMEHAIIMOHHBIN OUJIET.

4. 2. MarepuaJbl TeKylIero KOHTPOJIsl ycIeBaeMOCTH 00y4al0IIHXCH.
IIpumepsl 1a0opaTopHBIX padoT:

Jlabopamopnas paboma no meme 1
1) Pemmute ypaBHeHHME Buaa ax”2 + bx + ¢ =0 a1 Bcex BENECTBEHHBIX a, b, ¢

Jlabopamopnas paboma no meme 2

1) Onpenenuth NPUHAICKHOCTh TOUKHA TPEYTOIBHUKY

2) Han donapuk ¢ 1 mammoi, gaH ¢oHApHUK C ABYMs jJammnaMu. JlaHbl EHTPHI OCBEIICHHBIX
OKPYKHOCTEH, TaHbl paanychl. OnpeaenuTs Kakoil GoHapUK CBETUT Jydiie (O0bIIe TII0IIaIh)

Jlabopamopnas paboma no meme 3

1) HeobxomuMo HaWTH JIOKaJbHBIE MAaKCUMyMbl U MHUHHUMYMBI TpH 3aJJaHHOM pa3Mepe
okpecTHOCTH. [logymarh: Kak MOYXHO YIy4IIMTh ONPEIEIIEHUE pa3Mepa OKPECTHOCTH C YUETOM
pasz0poca 3HaueHwmit psana (lanabie)

2) CoptupoBka BEIOOpOM



Jlabopamopnas paboma no meme 4

1) Onpenenutb aACUMOTOTUYECKHUE OLEHKH 110 MCEBIOKOTY.

2) Onpenenure aCUMOTOTHYECKYIO CIOKHOCTh O Tpex mporeayp.

3) dns ywero mpeanasnadena npouenypa Procl. Onpenenute €€ aCUMOTOTHYECKYIO CIIOKHOCTD
O. Omnenute, Kak J0ATO KOMIbIOTEp, ocymecTBistomuii 100 000 omepanuii B cekyHay, OyaeT
BBITOJIHATH 3TOT aIrOpUTM 1pu n=40

Jlabopamopnas paboma no meme 5

1) HauGonpmmii 00ImuiA 1eTuTeNb.

2) Bo3Begenue B CTENEHb.

3) HaxoxaeHue mpocThIX MHOKHUTEIICH

4) TlpoBepka ymcen Ha MPOCTOTY

5) UnucneHHoe HHTErpUpOBaHUE.

6) Co3pmaiite anroput™ BeramcieHus cymmsl 1+1/11 + 1/2! + 1/3! + ... + 1/n!. Onpenenure ero
ACUMITOTHYECKYIO cl0okHOCTh O. Eclii momyueHHOro anropurMa ClioKHOCTh Oosbiie, ueM O(n),
co3jaiite BapuaHT 0ojiee OBICTPOrO AITOPUTMA C ACHMITTOTHYECKOU CIIOKHOCTRIO O(N).

Jlabopamopnas paboma no meme 6

1) Onpenenure anropuTM, KOTOPbIH OyIeT caMbIM MTPOU3BOAUTENBHBIM, €CIIH JaH YKe
OTCOPTHUPOBAHHBIA MacCUB?

2) Hanumure anropuTM, KOTOPBIA UIET 3a/1aHHBIH 31eMeHT B BekTope A. OnpenenuTte BepXHEO
Y HIDKHEIO TPAHUIIBI €70 aCHMITTOTHYECKOM CIIOKHOCTH, a TAKXKE OKUJACMbIH BapHUaHT.

Jlabopamopnas paboma no meme 7
1) IlpommmocTpupyiite pabOTy MNpoUEAYpbl MUPAMUAAIBLHOW COPTUPOBKH HaJ BXOIHBIM
maccuBoM A = {5,14,1,23,1,8,18,19,7,3}

Jlabopamopnas paboma no meme 8

1) IlpuBenuTe mpuMep OMHAPHOTO JIepeBa C N y3JIaMH, TaKOTO, YTO CpeiHsAs IIyOMHa y3/1a B
nepeBe paBHa O(lg n) B To Bpemsi, kak BbicoTa jaepeBa o(lg n). Haitaure acumnroTHdecku
BEPXHIOIO BBICOTHI OMHAPHOTO JIEpeBa C h y3JIaMH, CpeAHss ITyOHHa y3ja B KOTOPOM COCTaBJISIET
O(gn).

2) [loxaxkure, uto pyHKIUSA f(X)=2X ABISETCS BBHITYKIION BHU3.

Jlabopamopnas paboma no meme 9

1) IlpeamonoXum, 4YTO BMECTO CBSI3aHHOTO CIHCKAa KaXIbld 51IeMeHT MaccuBa Adj[u]
MIPEACTABIISIET COOOM XemI-TadNuILy, cofepskailyo BepmuHbl v? s kotopeix (u,v) € E/ Uemy
PaBHO OXXKHJa€MOE BpeMsl OmNpenesieHus Hamu4usi pedpa B rpade, eciau mpoBepka Bcex pedep
BBITIONHSETCSI C OIWHAKOBON BeposTHOCTHIO? [Ipennoxute Apyrue CTPYKTYphl JaHHBIX IS
CIHCKOB pelep, KOTOpBIE IO3BOJSIOT pemarh 3amady. VMeer 5m mpemiokeHHas cxema
PEUMYIIECTBO MM HEOCTATKH 10 CPABHEHUIO C XelI-Ta0nuuei?

2) Juamerp nepeBe T=(V,E) ompenensiercs kak maxu,vEVo(u,v), T.e. OUaMeTp — OITO
HauOonblas JUIMHA Kparyaiilmero myTd B JepeBe. Paspaboraiite >(pQeKTUBHBIN anroputm
BBIYUCIICHHSI TUAMETpa JiepeBa U OLIEHUTE BPeMs €ro paboThI.

3) MoaudpunupyiTe NCEBIOKOI IMOMCKa B INIyOMHY Tak, 4yTOObl OH BBIBOIMJI Bce pedpa
opueHTHpoBaHHOTO Tpada G BMecrte ¢ uX THnamu. Kakue HM3MEHEHHs CIIeyeT BHECTH B
TMICEBJIOKO] /17151 pabOThI ¢ HEOPUEHTHUPOBAHHBIM Tpadom?

Jlabopamopnas paboma no meme 10
1) Paspaboraiite >¢hGEKTUBHBIN JKATHBIA aJITOPUTM, TIO3BOJIIONIMN HAWTH ONTHMAaJIbHOE
BEPIIMHHOE IMOKPBITHE JACPEBA 32 JIMHEHHOE BpEMHI.



IIpuMepbl KOHTPOJIBHBIX PadoT:

1. OnpenenuTe BEIYUCIUTEIBHYIO CI0KHOCTD aJITOPUTMA COPTUPOBKHU BHIOOPOM;

2. Onpenenurte BEIYUCIUTEIBHYIO CJI0XKHOCTD aJITOPUTMa COPTUPOBKU MY3bIPHKOM;

3. Ompenennute BEYUCIUTEIBLHYIO CIIOKHOCTH aJITOPHUTMA COPTHUPOBKH TAOIHUIIBI MO OT/EITHHBIM
CTOJIOLAM;

4. OnpenenuTe BEIMUCIUTEIBHYIO CIIOKHOCTD aJlTOPUTMA COPTUPOBKH CITUSHHUEM;

5. UtoOsl anroput™M OMHAPHOTO MOMCKAa paboTan MpaBUIbLHO, HY)KHO, YTOOBI MacCHB (CITHCOK)
ObLI...;

6. Mmeercs anroputM OBICTPON COPTHPOBKU. Eciu mepBblil 21eMeHT BbIOHMpaeTcss B KauecTBe
OTIOPHOTO KaKWe JAHHBIX SBISETCS JJISl 3TOTO aJITOPUTMA HAMXYIIITUMU?

IIpumMepHBIE TEMBI 3cce:

1) Anroputrmusanus. [loHsITHE aNrOpUTMa U ANTOPUTMHUYECKON cucTeMbl. CBOWCTBA alropuTMa.
ITpoexktupoBanue anropurMmoB. biok-cxema anroputma. OCHOBHBIE THIIBI AJITOPUTMOB, HX
CJIIO)KHOCTB M MX MCIOJIb30BAHUE IS PEILICHUs 3a1ay.

2) OCHOBHbIC MPHUHIMIBI AITOPUTMH3ALMU W TporpamMmupoBanus. [lonstue dopmanuzanum,
AJIrOpUTMU3ALUH, IPOTPAMMHPOBAHUSL.

3) Ilporpamma Ha $3bIKE BBICOKOTO YpPOBHS, THUIIBI [aHHBIX, [EPEMEHHBIC, BBIPAKCHUSL.
Oneparopsl HUKIJIOB U BETBICHUS.

4) TloHsITHE O CTPYKTYPHOM IPOrPAMMHUPOBAHHH.

5) O0BEKTHO-OPHEHTHPOBAHHOE MIPOTPAMMHUPOBAHHE.

6) NuTerpupoBaHHbIe CPEbl IPOrPaMMHPOBAHUSL.

7) DTaribl pa3pabOTKU MPOTrPaMMHOTO 00eCIICUCHUSI.

8) CTpyKTypBbI U THITBI IAHHBIX SI3bIKA IPOrPAMMHPOBAHUSL.

9) DBouroIKs U KiIacCU(PHUKALUS SI3BIKOB IPOrPAMMHUPOBAHUSL.

10) [MonsiTHe U OCHOBHBIE BUIBI apXUTEKTYpsl DBM. X XapaKTepUCTUKH.

11) CurHainsl, qUCKpETU3allHs, KBAHTOBAaHHE M KOJAWPOBAHUE CUTHAJIOB.

12) IMousitue nudopmaiuu, ee U3MEpEeHHE, KOJIMUECTBO M Ka4eCTBO HH(POPMAILIHIH.

13) CucteMbl CUHCIICHUS.

14) ®opmbI U cIIOCOOBI IPEICTABICHUS HH()OPMAITHH.

4.3. OuneHo4yHbIe CPeACTBA 1JIsl IPOMEKYTOYHOM aTTecTaluMm.

4.3.1. ®opmMupyemMbie KOMNETEHIIUH

Kon srama
HanmeHnoBanue HaunmeHnoBaHue sTana 0oCBOEHHS
KOH KOMIICTCHI U OCBOCHUA
KOMIICTCHII MU KOMIICTCHIIMH
KOMIICTCHIINH
OIIK-5.1 [Tony4yeHbl HaBBIKK
CrniocobHOCTB MOJIb30BATHCS TPOTPAMMHBIMH
BOCIIPHHHUMATH CpeACTBaMU JIJIsl pEIICHUS
MEXKYIbTYPHOE poecCHOHANBHBIX 3a1a4
pazHooOpaszue OIIK-5.2 [Tomy4yeHsr HaBBIKK
OIIK-5 o0111ecTBa B COIMANIBHO- MPUHUMATH pelIeHue B cepe
HCTOPHYECKOM, npodeCCHOHATBHBIX 33124
THYECKOM " MIPH TIOMOIIU
¢bunocopckom WH(pOpPMaAITMOHHBIX
KOHTEKCTaX TEXHOJIOTUI U IPOTPAMMHBIX
CPEICTB




OIIK-5.3 [Tomy4yeHbl HaBBIKK
H0JIb30BAThCS IIPOTPAMMHBIMH
CpeACTBaMU JIJIsl pEIICHUS
npodecCHOHATBHBIX 33124

4.3.2 Tunosbie OllEHOYHbIE CPEACTBA

Tunosbie BONPOCHI JJIS MOATOTOBKH K 3K3aMeHYy B 1 cemecTpe:
Anroputm.

Coznanue nporpamm.

Wrepanusi.

PexypcuBHOCTB.

WMHuBapuaHT B IPOrpaMMUPOBAHHUU.

Bepudukanus nporpamm.

OnTumu3zanus nporpamm.

AcuMNTOTHYECKHE 0003HAYCHHSI B YPABHEHHUSIX.
CnoXHOCTb 110 BPEMEHHU.

0. CroxxHOCTbH MO UCTOIb3YyEeMOM MaMsTH.

11. OnTuMaabHOCTG.

12. AnropuTmbl TOMCKA JaHHBIX.

13. ANropuT™MBI COPTHPOBKH JaHHBIX.

14. BbuHapHBII MOUCK.

15. OcHOBHBIE AITOPUTMBI, OA3UPYIOMIHECS HAa CPABHEHUSX.
16. JIuHE#HBIC aJTOPUTMBI.

BoOoo~NoOR~wWNE

Tunosble BONPOCHI JIfl MOATOTOBKH K IK3aMeHY BO 2 cemecTpe:

ANTOpUTMBI TOUCKA TaHHBIX.

ANTOPUTMBI COPTHPOBKH JTAHHBIX.

bunHapHBIN NIOKCK.

OCHOBHBIE QJITOPUTMBI, 0A3UPYIOIIHUECS Ha CPABHEHMSIX.

JIuHelHbIE AITOPUTMBI.

Mertonp! BHemHe#H copTupoBku. [Ipsimoe cnusare. MHorodasHasi COpTUpPOBKA. YIIy4dIlIEeHHUE
aq)q)eKTHBHOCTI/I BHEIIIHEI COPTUPOBKHU.

7. MenuaHbl ¥ TOPSAKOBBIE CTATUCTUKA. MUHUMYM M MAKCUMYM.

8. Aunroputmsl BeiOopa. [TocnenoBarenbHblil mouck. MHAEKCHO-TOCIE10BATEIbHBINA TOUCK.
9. bunapHsIi monck. MeTox 30J10TOTO CEUSHHMS.

10. XemupoBaHue U XeLI-TaOIUIIBI.

11. Knaccudukanuus HeTMHEHHBIN cTPYKTYp. buHapHbIe nepeBbs.

12. KopneBble JepeBbsi C IPOU3BOJIBHBIM BETBICHHEM.

13. KpacHo-uepHEbIC IepeBbsl.

14. MenauaHnsl, TOPSIKOBBIE U AMHAMUYECKHE TOPSIIKOBBIE CTAaTUCTHKU.

15. B-nepeBbs. bunomuanbHble 1epeBbsi U OMHOMHANbHBIE Kydr. PUHOOHAUYHEBBI KyUH.
[Mupamunsr uboHaqyw.

16. JlepeBns Ban Omae boaca.

17. Henepecexkaromuecss MHOKeCTBa. CTPYKTYpbI JaHHBIX ISl HETIEPECEKAIOIINUXCS MHOXKECTB.
Jleca HenmepecekarnMXxcsi MHOXKECTB.

18. I'padmr Ilpencrasnenue rpagos. O6xon rpada. AITOpUTM MOUCKA B IIUPHHY. AJITOPUTM
MOMCKA B TTyOHHY.

19. Tomonoruueckast coprupoBka. Hekoropeie criennanbabie Tpadbl. M3omopdusm.

20. Omnepamuu Hag rpadamu. [TyTH, UKITBI, CBSI3HOCTh. PaccTOSTHUS M1 METpHUYECKHE

ok wdE



XapaKTepUCTUKU. MapuipyThl, IUKJIbI B HEOpUEHTHPOBaHHOM Tpade. [1yTH, KOHTYypbI B
OpPUEHTHPOBAHHOM rpade.

21. TTomeuennsrit rpad. ['padwr nmepeceuenunii. CterneHp BepuIMHbL. ABTOMOP()HU3MEI.

22. JlepeBbsi. ANTOpHUTM MOMCKA TUaMeTpa JaepeBa. TeopeMa o 1eHTpe aepeBa. AIropuTM
noctpoeHus koaa [prodepa mst 3anannoro nepesa. Teopema o yucie AepeBbEB.

23. ANTOpUTMBI TOMCKA KOMIOHEHT cBA3HOCTU. OcToBHBIE nepeBbsi. CpoiictBa MST.

24. Anroputm Ilpuma.

25. Anroputm Kpackana.

26. Anroputm JIeHKCTpBHI.

27. TlomuuomuansHOe BpeMs. [IpoBepka 3a monuHoMHUanbHOE BpeMs. DYyHKIHS U aITOPUTM
MpPUBEICHUSI.

28. Jloka3arenbCTBO NP-TIOJHOTEL.

29. NP-nmomasle 3agayu.

HIkana oueHuBaHus.
OrneHka ycreBaeMOCTH CTYIEHTOB MPOU3BOIUTCS TIOCPEICTBOM:
— Brimonnenus naboparopHoit paboThl mo nmporpamMmmupoBanuto (10 3amay B cemecTp)
— BprInonHeHus AByX KOHTPOJIBHBIX paboT (IBE B ceMecTp)
— DK3aMeH BO 2 cemecTpe U B 3 ceMecTpe

BoinoJsiHeHue 1a60paTopHoil padoThl 10 MPOrPAMMHUPOBAHHIO

Ha nabGoparopHbix 3aHsTusx cryaeHThl pemaroT 10 3amau B cemectp. MakcumanbHOe
KOJINYECTBO OITOB 3a Bee 3aaauun — 10.
BoinosiHeHHe KOHTPOJIbHBIX padoT

B Teuenne cemecTpa CTyIEeHTaMHU BBHIMOJHSETCS 2 KOHTpOJbHBIE paboThl. Kaxknas
OIICHUBAETCS T10 JCCATUOAIUILHOMN TITKaJIE.

Ouenka ycnieBaeMocTH cTylenTa mno 100-6anabHoii mkase
Orenka ycrieBaeMocTH cTyaeHTa mo 100-6amipHoii 1mKane CKiaabplBaeTcsl U3 0alnoB, HAOpPaHHBIX
IIPYU BBIITOJHEHUH KOHTPOJIBHBIX pabOT M HANMCAaHHBIX 3cce, 0anaoB HAOpaHHBIX MPU PELICHUU
3a/lad Ha CeMHMHapaxX, a Takke MakcumyMm 30 OamnoB TpHU YCHEIIHOM MPOXOXKIACHUU
IK3aMeHa/3a4eTa C OI[EHKOMH IO MPEIMETY.

Jlns ompesneneHuss KOHEYHOW OIICHKH MO JUCIHIUIMHE HaOpaHHBIE CTYIEHTOM Oalljibl
nepeBosATcs u3 100-0anbHOM MIKaJIbI B 5-0aJIbHYIO MO CIEAYIONEH CXeMe:

ot 0 1o 50 or 51 mo 69 ot 70 no 84 ot 85 no 100
BKJIIOUUTEIHHO BKJIIOYHUTEIHLHO BKJIIOYHUTEILHO BKJIIOUUTEIHHO
«HEYIOBJICTBOPUTEIHLHON- 2 «YIIOBIIETBOPUTEITHHO»- 3 «xopomoy - 4 «OTJIHYHO» - 5

4.4. Metoguyeckne MaTepuaJibl

@opmoli TPOMEKYTOYHOIO KOHTPOJS MOCIE M3YYEHMs] TUCLUUIUIMHBI B KaKIOM CEMECTpe
ABJISIETCS DK3aMEH B MUCbMEHHOU (opme. [ MOATOTOBKU K 9K3aMEHY HEOOXOIUMO JIeTajlbHO
O3HAKOMUTBLCS C PEKOMEHJIOBAHHOM JMTEpPaTypol, MOBTOPUTH MaTepual BCEX MPEABIAYIINX
MpPAaKTUUECKUX 3aHATUH M Jekuuil. CreayeT COCTaBUTh CHHCOK BOMPOCOB, TPEOYIOMINX
JIOTIOJIHATEIBHOTO DPA3bsACHEHUsI NPENO/aBaTelIeM Ha KOHCYIBTAllMM IEpel MPOMEXYTOUHON
arTecTanuen.

Jlnist ycnemHoro ycBOeHHs JUCUUIUIMHBI 00yJaroIeMycss HE0OX0IMMO PETYIspHO 3aHUMaThCs
CaMOCTOSITEIBHOW ~ paboTOW: aymiuTOpHOWM ©  BHeayguTopHOH. OOyyaromuiics TOJDKEH
npopabarbiBaTh TEMbl JICKIIMOHHBIX 3aHSATHHA, 3aHUMAsCh C KOHCIIEKTOM JIEKIUH U
COOTBETCTBYIOIIMMU ITIaBaMU PEKOMEHI0BaHHOM uTeparypsl. s oTpabOTKH YMEHHUsS peLIeHUs
3aJa4 HeOOXOAMMO PETYISIPHO pelIaTh JAOTOIHUTENbHBIE (HEe pa30upaeMble Ha 3aHATHUSX ) 33/1a4H.




5. MeToanyeckue yKazaHusi UIsl 00y4alOIMMXCs 0 OCBOEHUIO TUCHMIIIUHBI (MOIYJIs1)
5.1 Meronuveckne yKa3aHHs IO CAMOCTOSITEIILHOW IOJATOTOBKE K 3aHATHUSM IPAKTHYECKOTO
(ceMMHapCKOro) TUIa:

Jiss paKTHYECKOTO OCBOCHHMS TEM WM pa3/ieioB YYeOHOH JAMCUIUIUIMHBI CTYICHT
BBITONIHSACT JlabopaTopHble 3aHATUsA. OHM CHy)XaT [UIsi NPUOOPETEHHsS HABBIKOB pPabOTHI €
UHQPOPMAITMOHHBIMU TEXHOJIOTHSIMUA II0 TeMaM JUCIHIUIMHBL. Pe3yiabrarhl KOHTPOJIS KayecTBa
yueOHOI pabOTHI CTYIEHTOB IMPEMOIaBaATEIb MOXKET OIICHUBATh B Oaymax. CTyIeHT UMeeT MpaBo
O3HAKOMHUTBLCS C BBICTABJICHHBIMH €My OauiaMu. BakKHbBIM BUJIOM pabOThl CTYIEHTA IpU
U3yYCHUH JIMCLUILUINHBI SBIAETCS caMOCTosTeNnbHas padora. CamocroaTenbHas padoTa J0JKHA
HOCHUTH TBOPUYECKUH W TUIAHOMEpHBIA XapakTep. OmmMOKy COBEpIIAIOT T€ CTYIACHTBI, KOTOPHIC
HAJICIOTCS OCBOMTH BECh Marepual TOJBKO 3a BpeMs IMOATOTOBKM K dK3aMeHy. B mpomecce
OpraHu3aliil  CaMOCTOSITENIbHOW  paboThl  OONBIIOE  3HAueHHE HMMEIOT  KOHCYIIBTalluu
npernoaaBaTers.

HanmeHnoBaHme Vkazauns
n/ TEMBI

[IpopaboTka neKuuoHHOro MaTepuana u [3].

Pa30op u pelieHne 3aa4n U3 NPeJIOKEHHBIX J1a00PaTOPHBIX
pabot mepBoro cemecTpa

Cnava © yCTHas 3alUTa peIIeHHUs, MpeACTaBICHUE
pa3paboTaHHOTO KoJa MPENoaBaTelio

1 BBenenue B
’ TEOPHIO aJITOPUTMOB

[TpopaboTka JIeKIMOHHOTO MaTepuaina u [3].

S3BIKH Pa30op u pemieHne 3aa4n U3 NPeJIOKEHHBIX J1a00PaTOPHBIX
2. MPOTPaMMHPOBAHUS. paboT mepBoro cemecTpa
PazpaboTka nporpamm Chmaya © ycTHas 3aliuTa PENICHUs, IPEICTaBICHHE

pasp a00TaHHOTO KOoJa NperoaaBaTeiito

[TpopaboTKa JIeKIIMOHHOTO MaTepraina u [3].
Pazbop u perieHne 3a1aun U3 NPEUIOKEHHBIX J1a0OPaTOPHBIX

ANTOpUTMBL,  KakK
3. O pabot mepBoro cemectpa
Cmaya ¥ yYCTHas 3al[UTa peIICHUs, MPEICTaBICHHE
pa3paboTaHHOTO KOJa MPENoJaBaTelio
[TpopaboTka IeknnoHHOTO MaTtepraa u [3]
DdekTHBHOCTH Pa3bop u pereHue 3amauu U3 NPEATIOKEHHBIX JIA00PATOPHBIX
4, AITOPHTMOB paboT HepBOro cemecTpa
Chnaya ¥ ycTHas 3alidTa pELICHUs, NpeICTaBICHHE
pa3paboTaHHOTO KOJa MPENoJaBaTeIio
[TpopaboTKa JEKIMOHHOTO MaTepuaa
YpceHHbLE Paz0op u pemeHne 3amaun U3 MpeIOKEHHBIX JIAOOPATOPHBIX
5. ATTOpUTMbI pabot mepBoro cemecTpa
Cmaya ¥ yCTHas 3al[UTa peIICHUs, IPEICTaBICHHE
pa3paboTaHHOTO KOJIa MPEIoJaBaTeII0
[IpopaboTka neKHOHHOTO Marepuaia u [3].
AJIFOpHTMBI TTOHCKa Paz0op u pemieHue 3amauu U3 MPETIOKEHHBIX JIAOOPATOPHBIX
6. paboT mepBoro cemecrpa

Y COPTUPOBKH JIaHHBIX
Cmaya © yCTHas 3al[UTa peIIeHHUs, MpPeICTaBIICHHE

pa3paboTaHHOTO KOJla MPETOIABATENI0

[TpopaboTka IeknMoHHOTO Marepraia u [3].

OCHOBHBIE METOJBI Pazbop u pemreHne 3amaun U3 MPEATIOKEHHBIX JJAOOPATOPHBIX
7. MOMCKa M COPTHUPOBKH | pabOT BTOPOTo cemMecTpa
(oxoH9aHHE) Cmaya ® yCTHas 3amIUTa peIICHHUs, TPEICTaBICHHE

pa3paboTaHHOTO KOJla MPETOIABATENI0

[TpopaboTka IeknMoHHOTO Marepraia u [3].

Paz0op u pemieHue 3amauu U3 MPEIIOKESHHBIX JIAOOPATOPHBIX
paboT BTOporo cemecTpa

Cnaya ¥ yCTHas 3allUTa pEIICHHS, IPEICTABICHHE
pa3paboTaHHOTO KOJla MPEIOJaBATEII0

8 AOCTpaKTHBIE THIIBI
Y CTPYKTYpPbI JaHHBIX

1B KBaJ[PaTHBIX CKOOKAaX 3/IeCh U Jaliee B TaOJHIIE JaHBI CCHUIKH HA YYCOHHUKH 13 11.6.1, 6.2.



[IpopaboTka nekroHHOr0 Marepuana u [1,2]

Pa3bop u perienue 3amaun U3 MPEIIOKESHHBIX JIAOOPATOPHBIX
pabot BTOporo cemecTpa

Cmaya © yCTHas 3al[UTa peIICHHUs, IPEICTAaBICHHE
pa3paboTaHHOTO KOJa MPEIoJaBaTeIio

9 AJNTOpUTMBI Ha
rpadax

ITpopaboTka nexroHHOTO Martepuaia u [1,2]
Pazbop u pemenue 3amaun U3 MPEIIOKESHHBIX JIAOOPATOPHBIX
10. NP-momHOTA pabot BTOporo cemecTpa

Cmaya W yCcTHas 3aluTa pEIICHUS, IIPEACTABICHUE
pa3paboTaHHOTO KOJa NPENo/IaBaTeo

5.2 Meroauueckre peKOMEHAAIH 10 MOATOTOBKE K KOHTPOJILHBIM/IA00paTOpHBIM paboTam,
HAITMCAHUIO 3CCE:

[Ipn moxroroBke KOHTPOJBHBIX PAaOOT HEOOXOOMMO HCIONB30BAaTh KaK TPAJAWIMOHHBIC
HeYaTHbIe UCTOYHUKH MH(POpPMAIMU (Hay9HO-TIOMYIISIPHBIC U HAy4YHbIE KHUTH, CTaTbU U3 HAy4YHO-
TEXHMYECKUX M HAy4yHO-NONMYSIPHBIX JKYpHalloB), Tak MU pecypchl MHTepHera; cocraB
MCTOYHUKOB MH(OPMALIUH TOJDKEH OBITh COTIIACOBAH C PYKOBOIUTEIEM PaOOTHI 110 TOATOTOBKE K
3cce; U1 3aIIUThI JaOOpaTopHbIX padoT pabouast TETpajb 10JIKHA ObITh 3alI0JIHEHA BPYUHYIO.

6. YdyeOHasi iMTepaTypa u pecypcbl HHPOPMALMOHHO-TeJIeKOMMYHUKALIMOHHOM ceTH
"UHTepHeT", BK/II0OYas NepedeHb y4eOHO-MeTOAMYecKOro odecrnevyeHust AJs
CaMOCTOSITE/IbHOI Pa0doThI 00y4arMXCH MO JMCUMILTHHE (MOTYJII0)

6.1. OcHoBHas iMTeparypa

1) Koctiokosa, H. U. I'padst u ux npumenenue : yuedHoe nmocodbue / H. M. KoctiokoBa. —
3-e m3a. — Mocksa, CapartoB : WutepHer-YHuBepcuter HMubopmaunonusix TexHomorui
(MHTYUT), Aii Il Ap Menua, 2020. — 147 c¢. — ISBN 978-5-4497-0367-5. — Tekcr :
AIIEKTPOHHBIN // DnexkTpoHHO-OmOmuoTeunas cucreMa [PR BOOKS : [caiir]. — URL:
http://www.iprbookshop.ru/89435.html (mara o6pamenus: 22.03.2021). — Pexum noctymna: s
aBTOPH3UP. MOJIb30BaTeNeH

2) Koctiokosa, H. 1. KomOnHaTOpHBIE aaropuT™Mbl 17151 IPOrPaMMUCTOB : ydeOHOe nmocodue
/" H. W. KoctiokoBa. — 3-¢ u3n. — Mocka, CapatoB : VIHTepHeT-YHUBEPCUTET
Nudopmannonnsix Texunonoruit (MHTYUT), At [Tu Ap Meama, 2020. — 216 ¢. — ISBN 978-
5-4497-0368-2. — TekcT : 21eKTpOHHBIN // DnekTpoHHo-01OInoTeyHast cucrema IPR BOOKS
[caiiT]. — URL: http://www.iprbookshop.ru/89441.html (mara o6pamenus: 22.03.2021). —
PexxuMm poctyna: uis aBTOpU3UDP. MOJIb30BaTeNIeil

6.2. JlonoIHUTeIbHAS JTUTEpaTypa
3) Merenuna, H. T. OcnoBel nundopmatuku : yuebnoe nocooue / H. T. Merenuna, E. B.
OpnoBa. — Kpacnonap : FOxHbIi HHCTUTYT MeHemkMmenTa, 2012, — 113 ¢. — ISBN 2227-
8397. — TekcT : a5meKTpoHHEIH // DnekTpoHHOo-0nOmmoTeuHas cucrema IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/9751.html (mata oOpamenus: 22.03.2021). — Pexum
JOCTYTIA: TSl aBTOPU3UP. TIOTh30BaTENeH

6.3. YueOHo-MeTOoANYECKOE 00ecTiedeHe CAMOCTOSITEIbHOI PadoThI
[TonoxxeHne 00 OpraHu3allid CaMOCTOSATENBLHOH pabOTHl  CTYACHTOB (elepalibHOrO

rOCyJapCTBEHHOTO OO/KETHOrO 00pa30BaTENbHOIO  YUPEXKJIEHHUS BBICIIETO 00pa3oBaHUs
«Poccuiickas akajeMusi HApOJHOTO XO3SHCTBA W TOCYAAPCTBEHHON ciy:x0bl Tipu Ilpe3uaenre
Poccuiickoit @enepanun» (B pea. npukaza PAHXul'C ot 11.05.2016 1. Ne 01-2211). — URL:
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http://www.ranepa.ru/images/docs/prikazy-ranhigs/Pologenie o samostoyatelnoi rabote.pdf.
PexxumM cBOOOIHOTO JOCTYTIA.

6.4. HNuTepHeT-pecypcesbl
1) RStudio. — URL: http://www.rstudio.com/ide/ (mara mocieaHero oOparmcHus
11.02.2021)
2) The R Project for Statistical Computing. — URL: http://www.r-project.org/(aara
nocneanero oopauenus 11.02.2021)
3) Teopuss anroputmoB. MamuHa TeOpUHra W aIrOPUTMHYECKH HEpa3pelIMMbIe
npoonempl. —MITY wum. H.D. baymanma. — MockBa, 2004. — URL: http://th-
algoritmov.narod.ru/3.htm (mata mocneanero oopamenus 11.02.2021)

6.5. HNHble MCTOYHUKH

1) Kopmen, Tomac X. u 1p. AJTOPUTMBL: TIOCTPOCHHE U aHAIM3, 3-¢ U3, : Ilep. ¢ anrt. — M. :
000 “U. A. Bubsmc”, 2013. — 1328 c. : wn. — [lapan. tur. aarn. ISBN 978-5-8459-1794-2

2) Cumonornu, C.B. MUupopmaruka. Ba3oseiii kypc : ydebHoe mocobue / mom pea. C. B.
CumonoBuya. - 3-¢ m3a. - Cankr-IlerepOypr : Ilutep, 2011. - 640 c. - (YueOHUK a5 BY30B.
Crangapt Tperbero nokoneHus). - ISBN 978-5-459-00439-7.

3) Uudopmaruka : yd4eOHUK : pek. M-Bom oOpa3oBaHusi W Hayku P® g CTymeHTOB
SKOHOMHYECKHX crernuanbHocTel / H. B. Makapoga, JI. A. Marsees, B. I1. bpoiigo [u ap.]; mox
pen. H. B. MakapoBoii. — 3-e u3j., nepepad. - Mocksa : ®unanck u craructuka, 2009. — 768
c. — ISBN 978-5-279-02202-1.

4) Moo, H. UckycctBo mporpammupoBanus Ha R. Ilorpyxenue B OoJiblliMe JaHHBIC. —
CII6.: TuTep, 2019. — 416 c.

7. MartepuanbHo-TexHH4YecKasi 6a3a, HHPOPMALMOHHbIE TEXHOJIOTHH, IPOrPAMMHOE
ob0ecrieyeHne 1 HH(POPMAIIMOHHBIE CIPABOYHbIE CHCTEMBbI

Jl1st mpoBeieHrs 3aHATUH IO TMCHIUTLTHHE HEOOXOAMMO CIIEAYIOIIee

Mamepuanvno-mexnuueckoe obecneuenue:

—  JIu1d JeKUMiA: epCOHAIBHBIA KOMIIBIOTEP, MYJIBTUMEAUNHBIN IIPOEKTOP, AOCKA, MENI WU
Mapkephl, JOCTYIl 110 KOpIIOPAaTMBHOMY JIOTHHY MW Tapojl JUlsl  y4acTus B
BHJICOKOH(DEPEHIICBS3H;

— Jld NpakTUYEeCKUX 3aHATHNA: KOMIIBIOTEPHBIM KJIACC, MYJIBTHUMEIUMHBIA IIPOEKTOD,
JIOCKa, MEJ WJIN MapKephl.

—  [lpu 3aHATHAX B TUCTAaHIIMOHHOW (hopme: mepcoHanbHbI KomnbioTep, noctyn B CHO.

Ilpozpammnoe obecneuenue: Microsoft Windows 10, Google Chrome, maker Microsoft
Office; tekcroBblit penakrop Emacs (mim 11000 aHAIOTWYHBIA TEKCTOBBIN pemaktop) - GNU
GPL - http://www.gnu.org/software/emacs/; kommunstop R-2.15.1 — GNU - http://www.r-
project.org/, mmb6o WHrerpupoBanHas cpega paspaborku RStudio — GNU AGP -
http://www.rstudio.com/ide/

Hugpopmayuonnsie cnpagounsvle cucmemot.
Hayunas 6ubanoreka PAHXul'C. URL: http://lib.ranepa.ru/;
Hayunas snexrponnas 6udnaunoreka eLibrary.ru. URL: http://elibrary.ru/defaultx.asp;
HanmonaneHas snekrponnas 6ubnuoreka. URL: www.nns.ru;

Poccuiickas rocymapcrBennas 6udmunorexa. URL: www.rsl.ru;
Poccuiickas HanmoHanbsHas 6ubamoreka. URL: Www.nnir.ru;
DnexTponnas oubnmoreka Grebennikon. URL: http://grebennikon.ru/;
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http://www.ranepa.ru/images/docs/prikazy-ranhigs/Pologenie_o_samostoyatelnoi_rabote.pdf
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7. DnexkTpoHHO-OMONMMoTEeuHas cucreMa M3marenscra «Jlanb». URL: http://e.lanbook.com;
8. DieKTpOHHO-OMOIMOTEYHAs CHCTEMA FOPAWT. URL: http://www.biblio-online.ru/;
9. Dnektponno-oubmoreunas cucrema IPR BOOKS. URL.: http://www.iprbookshop.ru/.
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