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PaGouas nporpamMma coctassiena Ha ocnose ®I'OC BO no HanpasieHHIO TOArOTOBKH (Criei -
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1 esin ocBOCHUSA TUCHUIIMHBI (MOYJIA)

[enssMu OCBOCHMSI UCHUUIUIMHBI (MOAYJSI) «AJTOPUTMBI U TEOPHUS CIOKHOCTUY» SBIISICTCS
03HAKOMJICHHUE CTYACHTOB C 0a30BBIMH MOHSTHAMHU TEOPUH AJITOPUTMOB, (POPMHPOBAHUE MPEICTAB-
JIEHUW O BBIYUCIIUTENILHON CII0KHOCTH aJITOPUTMOB U MX MCHOJIB30BaHUU ISl PEIICHUS MPUKIIAIHBIX
3ajad4.

Jnst nocTUKeHUs TOCTABIICHHOM LIETH B Kypce «AJITOPUTMBI U TEOPHUSI CIIOAKHOCTHY PEIIatoT-
cs 3a7a4Hu:

— U3Y4YEHUE OCHOBHBIX MOJIOKEHUI TEOPUHU AITOPUTMOB;

— W3YYCHHE M HUCCIIEAOBAHUE MPEJCTABICHUN MOHATHUS «AJITOPUTM» C MOMOIIBIO PA3JIUYHBIX
MaTEeMaTHYECKHUX MOJIeNe (JIeTepMIUHIpOBaHHas MamuHa ThIOpUHTa, BRIYUCTUMAs QYHKIIHS);

— TOACYET BBIYUCIUTEIBLHON CIIO)KHOCTH aJTOPUTMOB, KiacCUpUKAIMS 3a7a4 110 CTEIICHU BbI-
YHUCIUTEIBHON CI0KHOCTH,

— OCBOEHHE TOYHBIX, MTPUOMKEHHBIX U 9BPUCTUYECKUX METOJ0B perieHus NP-TpyaHbIX 3a7a4.

2 MecTo THCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl
MOJArOoTOBKM DakajiaBpa

JlucuuniuHa BXOAUT B BApUATUBHYIO YacTh O0ka 1 0Opa3oBaTeabHONU MPOrpaMMBI.

Jlis u3ydeHus: ITUCHMILIMHBI He0OXOAUMBI 3HaHMs (YMEHHUs, BIIAJAEHUs), COOPMHUPOBAHHBIE B
pe3yabTaTe U3ydeHHsl CIEAYIOIUX KypcoB: WH(POpPMATHKA, MPHUKIAJAHOE MPOrPaMMHUPOBAHUE, MaTe-
MaTH4ecKasl JIOTUKA, CTPYKTYPbl U MOJIENH JIaHHBIX, AJITOPUTMBI Ha CETIX U rpadax, YUCIEeHHbIE Me-
TOJBI.

3HaHus (YMEHUs, BIaJ€HUs), NOJyYEHHbIE NIPU U3YYEHUU JAAHHOW TUCLHUIUIMHBI OyayT HEoO-
XOJIUMBI JJIsl U3ydeHus: JucuuiuiuHbl «Teopus f3bIKOB mporpammupoBaHusi». [lpu uzydyenun stoit
JUCLUIUIMHBI TIOHA100UTCs 3HaHue Te3ucoB ThropuHra u Yépua, kmaccuukanuu si3bIKOB MPOrpaM-
MHUPOBaHHUS IO MAaTEMAaTUYECKON MOJAENU aNropuTrMa (JIeTepMUHUPOBaHHAsI MallMHA ThIOPUHTa, BBI-
yucauMas (QyHKLUS, UCUUCIIeHHe NpeankaTtoB), U-mamuHsl (yHUBEpCalIbHbII MHTEPHIPETATOp), ap-
XUTeKTypsl (oH Helimana (mpuHUIMI XpaHUMON, MOJUGUIUPYEMON NCIIOTHAEMOM MPOTrpaMMBbl).

YMeHus u BIaJcHHUs], IOJIy4EHHBIE IPU U3YYEHUH TUCLHUIUIMHBI «AJITOPUTMBI U TEOPHUS CIIOXK-
HOCTH», TO3BOJIAT 00yYaIOLIUMCS ONPEAEIATh KJacc CI0KHOCTH CBOEH 3aJauMd U IPaMOTHO JeJIaTh
e€ MaTeMaTHYeCKyl0 MMOCTAHOBKY NP BBIINOJIHEHUU BBIMTYCKHOM KBaTM(HUKAIIMOHHON paboThl B €€
ANTOPUTMHUYECKON YACTH.

3 Komnerenuun ody4arouerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS
AUCHUILUIMHBI (MOAYJIs) M INIAHMPYeMble pe3yJabTaThl 00y4eHust

B pesynbraTe 0cBOEHUS AMCHMILIMHBI (MOIYJs) «AJTOPUTMBI U TEOPUS CIOXKHOCTHY» 00yya-
IOLIHICS JOJDKEH 00J1a/1aTh CIeTyIOIMMH KOMIETEHIMSIMHU:

CrpykTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs

KOMIIETECHIIU U

IIK-1 Cnoco0HocThI0 pa3padaTbiBaTh MOJeJIH KOMIIOHEHTOB MH(GOPMAIMOHHBIX CHCTEM,
BKJIIOYAs MOJeJIM 0a3 JaHHBIX U MOJe/IH HHTep(eiicoB ''YesI0BeK - JJIEeKTPOHHO-
BbIYNCJUTEIbHAsA MAIIMHA"

3HaThb OCHOBHBIE MaTEMATUYECKUE MOJIEIN AIITOPUTMA,;

onpeJieleHue JeTEPMUHUPOBAHHON U HEACTEPMUHUPOBAHHON MalIMHbI THIOPUHTA;
MPUMUTHBHO-PEKYPCUBHBIC I YACTUYHO-PEKYPCUBHBIE (PYHKITUH;

KJ1acCU()MKALIMIO 3a71a4 110 CTENEHU CI0XKHOCTH;

KJIacCU()MKALIMIO S3BIKOB MPOTPAMMHUPOBAHUS COTIIACHO MaTEMATUYECKUM MOJEIISIM
aJIrOpUTMa.

Vmers CTPOUTH IETCPMUHAPOBAHHBIC MAITUHBI THIOPUHTA JJIs PEIICHUS MOJICITBHBIX 3a-
nad;
OTpeIeIATh MPUHAIICKHOCTH MOJICITbHOM 3a1a4u K kiaccy E, NP, P;




CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs

KOMIICTCHI UM

OTIPEIEIIATh, IBIISICTCS JIU MoielbHas 3aaa4a NP-1moaHoi;
OMpeeATh PAa3MEPHOCTh 3a/1a4H;
OTPEIEIATh BEIYMCIUTEIBLHYIO CIIOKHOCTh QJITOPUTMA.

Brnagerts HABBIKOM pa3pabOTKU U aHalIu3a PEKYPCUBHBIX aITOPUTMOB.

IIK-2 Cnoco0HoCThI0 pa3padaTbiBaTh KOMIIOHEHTHI ANMAPATHO-NPOrPAMMHBIX KOMILIEKCOB U
0a3 TaHHBIX, UCN0JIb3Ysl COBPeMEHHbIe HHCTPYMEHTAJIbHbIE CPeICTBA M TEXHOJIOTUH POrpam-
MHMPOBAHHS

3HaThb ®opmynnpoBku MoaenbHbIX NP-ToaHbIX 3a1a4;

YHUBEpCaJIbHbIE TOUHBIE AITOPUTMBI 115 perieHust NP-nonHbix 3a1ay;
NPUOIMKEHHBIE AIITOPUTMBI JJI1 HEKOTOPBIX MoAeabHbIX NP-T0THBIX 33124,
orpeJiesieHUs! a0COIIOTHON U OTHOCUTEJIBHONW NOTPEIIHOCTH NPUOIMKEHHOTO allro-
puTM™Ma.

YmMmetb pemats NP-miosiHbIE 331241 TOYHBIME AJITOPUTMAMH,

pemate NP-nionHbie 3a1aun IpUOIMKEHHBIMU aITOPUTMAMU;

CTPOUTH OECKOHEUHBIE CEPUU «TUIOXUX» IPUMEPOB U ONPEACIISITh HIKHUE OLIEHKH
MOTPEIIHOCTH MPUOIMHKEHHOTO AJITOPUTMA.

BJI&I[GTI) HaBbBIKOM pCaJIn3alli aJITOPUTMOB HaA A3BIKC IIPOIrpaMMUPOBAHUA, ITOAACPKUBAIO-
EM PEKYpCHIO,
HABBIKOM TCCTHUPOBAHUA U OTJIAAKH IIPOrpaMMBI.




4 CTpyKTypa U cojiepKaHue TUCHUILTHHBI (MoayJisi) (uist 04HOM (pOpMBbI 00yUeHH )

OO01mmast Tpy10€MKOCTh TUCIUTUIMHBI COCTaBIsAET 3 3a4eTHhIX equHul] 108 akas. yacos, B TOM 4uCIe:

— KOHTaKTHas pabota — 55 akaJ. 4acosB:
— ayauTopHas — 54 akaj. 4yacos;
— BHeayauTOpHas — 1 akaj. yac

— caMocTosTenbHas paborta — 53 akan. yaca.
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1. Marematndeckue MOJeNIN NpeACcTaBICHUs
JIrOpUTMA
1.1. JerepmunupoBanHas MamuHa TblopuH-| 5 4 | 6(2N) 7 1. CamoctosrensHoe uzyuenue |1. beceda - obcyacoenue 1IK-1 -
ra (JAMT): «u€pHbli AUUK» U CTPYKTypHAas y4eOHOU U HAyIHOU JTUTEpaTyphl. | 2. [Iposepra unousudyaibHulx|3y8
cxema. YHMBepcajbHas MamluHa ThropuHra 2. BrinonHeHue 1ab0paTOpHBIX  |3a0aHuti
(yHUBepcalbHBIM  HMHTEprpeTaTtop). Auro- pabor 3. Yemmuutii onpoc.
PUTMHUYECKH  HEpa3pelIMMble  MPOOJIEMBI. 3. PaboTa ¢ 37eKTpOHHBIM yueo-
[Ipobnema octaHOBKM MamuHbl ThIOpUHTA. HHUKOM.
Tesuc TeropuHra
1.2 TlpumuTHBHO-peKypcUBHBIE (yHKIUH.| 5 4 | 42N) 6 1. CamocTosarensHoe uzyuenue |1. beceda - obcyorcoenue 1IK-1 -
Boruuciumele gynkuuu. Tesuc Yépua. Dk- y4eOHOI 1 Hay4HO uTepartypsl. |2. [Iposepka unousudyaibHuix|3y6
BHUBAJICHTHOCTh JICTEPMUHUPOBAHHON Mallu- 2. BrimonmHeHne 1ab0paTOpHBIX  |3A0aHUll
Hbl ThIOPUHTA U BBIYUCIUMON (PYHKIIUH pabor. 3. Vemmutii onpoc.
3. Pabota c 251eKTpOHHBIM yueo-
HUKOM.
Hroro no pasneny 8 | 10(4N) 13 Ilpogepka unousudyanvnoix
3a0anuil
2. Teopusi CIIO)KHOCTH
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2.1 OnpeneneHue BBIYUCIUTEIBHON CIIOXKHO-| 5 2 | 421) 4 1. CamocrositensHOe u3yueHue |1. beceoa - ob6cyacoerue TIK-1 -
CTU anropurma kak yucio maros JIMT. He- y4eOHOI U HAyIHOU TUTEepaTyphl. |2. [Iposeprka unouudyaibHux|3y8
JeTepMUHUPOBAaHHAS MalIMHAa |bIOpUHTA. 2. BeimonHenue 1a00paTOPHBIX|3a0aHuti
OrnpenenieHne BBIYUCIUTEIBHON CIOXHOCTH pabor. 3. Yemmuwiii onpoc.
anroputMma kak yucio maroB HIMT. Knac- 3. Pabora c 31eKTpOHHBIM y4eb-
cu(UKaIMs aITOPUTMOB 110 CTENICHH BBIUHMC- HUKOM.
JMTeNIbHOM ciaokHOCTH. Kitaccer P, NP, E
2.2 OnpeneneHue MOTMHOMHUAIBHON CBOAHM-| 5 2 | 421) 4 1. CamocrositensHoe wusydeHue|l. beceoa - obcyacoenue TIK-1 -
Moctu. Knmacc NP-monHbIX 3amad, »KBHBa- yueOHOW U HAyYHOU JTUTEpaTyphl. |2. [Iposepra unHouUdYaiIbHbLIX |3)8
neatHocth NP-monmubIx 3amau. Jlokasarenb- 2. BrmonHenune mabopaTOPHBIX |3a0aHuUll 1IK-2 —
cTBO NP-1oyIHOTBI METOJIOM CcyXeHus. 3aaa- paboT. 3. Konnoxeuym. 38
gy NP-Tpyansle B cuinbHOM cMbicie. NP- 3. Pabora c 31eKTpOHHBIM Yy4eo-
MIOJIHBIE 33J]auM, pellaeMble 3a ICEBJOINOH- HUKOM.
HOMHAJIBHOE BpEMsI
Uroro no pazneny 4 | 8(4N) 8 Konnoxeuym
3. Tounble meronsr pemeHust NP-momHBIX
3azaq
3.1 Obmas cxema anropuT™Ma ¢ BO3BpPATOM.| 5 1 | 42N) 4 1. CamocrositensHoe usyudeHue|l. beceoa — obcyacoenue. TIK-1 -
I'eneparnust pemeHuil B JIeKCHKOrpaduue- y4eOHOI 1 Hay4HO uTeparypsl. |2. [Iposepka unousudyaibHuix|3y6
ckoM mopsiake. Bee pemenus 3amaun «CyMm- 2. BemomnHeHue 1ab0paTopHBIX  |3a0aHuUll. 1IK-2 —
Ma pa3MepoB» € TOYHOCTHIO JI0 MEPECTaHOB- pa0or. 3. Yemmuutii onpoc. 3)6
KM CJIaraéMbIX BHYTPU CYMMBI 3. Pabora c 31eKTpOHHBIM yueo-
HUKOM.
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3.2 Moaudukarus o0mieit cxemsl 1js pemre-| 5 - | 22N) 8 1. CamocrostensHoe uzyuenue |1. beceoa — obcyarcoenue. TIK-1 -
HUS 33724 Ha MakcuMyM. [IpuHIUTT BKITFOYE- y4eOHOI 1 Hay4dHOH IuTeparypsl. |2. [Iposepka unousuoyanibHuix|3y6
HUS-HEBKJIIOUEHUS. 3a/1a4a O PIOK3aKe. 2. BommonHeHune nabopaTopHbIX  |3a0aHULl. 1IK-2 —
pabor. 3. Yemmuwiii onpoc. 38
3. Pabora c 3neKTpOHHBIM yueo-
HUKOM.
3.3 Moaudukanus obmel cxemsl s pemie-| 5 - 2(2N) 8 1. CamocrositenbHoe u3yuenue |1. beceoa — obcyarcoenue. TIK-1 —
HUS 3371a4 Ha MUHUMYM. 3a/1ada 00 yrakoBKe y4eOHOU U HAyIHOU JTUTEepaTyphl. | 2. [Iposepra unousudyaibHulx|3y8
B MHHHMAJBHOE YHCJIO KOHTCHHEPOB (TOY- 2. BeimorHeHue 1ab0paTopHbIX  |3a0aHUil. 1IK-2 —
HBIN QJITOPUTM) pabor. 3. Yemuwiii sonpoc. 38
3. Pabora c 3neKTpOHHBIM yueO-
HUKOM.
3.4 3amaum, penraeMble 3a MCEBAONOINHOMMU- 1 2 4 1. CamocTOsATENBPHOE U3YUYEHNE IIK-2 —
anbHOE BpeMs. Pemenue 3amau «Cymma pas- y4eOHOM U HAyYHOU JINTEpaTypHI. 3)8
MepoB» U «PrOK3aKk» ¢ TOMOIIbIO TUHAMUYE- 2. BemmonHeHune 1abopaTopHbIX
CKOT'O ITPOTpaMMHUPOBaHUS pabor.
3. PaboTa ¢ 371eKTpOHHBIM yueo-
HUKOM.
Uroro no pazneny 2 | 10(6eN) 24 Ilposepka unoueudyanvrvlx
3a0anuii
4 TlpubnmxEnnble MeTonsl pemeHus NP-
TIOJIHBIX 33]1a4 ONTHUMH3AIUN
4.1 Tlousitue 3amaun ontumusanuu. [lonsarue| 5 4 4 4 1. CamocTOSTENBHOE U3YyUECHHE TIK-2 —
aOCONIOTHOW M OTHOCHTEIHHOW MOTPEIIHO- yueOHOI U HAyYHOU JTUTEPaTyPHI. 3)8
CTH TpUOMIKEHHOTO peleHus 3a/lad Oll- 2. Pabota ¢ 311eKTpOHHBIM y4e0-
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TUMU3alUU. BepxHue u HUKHHE OLICHKH I10- HUKOM, BBITIOJIHEHUE J1abopaTop-
TPENTHOCTH MPUOIKEHHBIX AJITOPUTMOB HBIX padoT.
4.2 TlpubnuxEHHOE pelieHue 3aauu «Yma-| 5 4 4 4 1. CamocTosTENTbHOE N3YUECHUE 1IK-2 —
KOBKa B KOHTeWHepb». FF-anroputm u FFD- y4eOHOW U HAyIHOU JIUTEPaTyPHI. 3y8
JIITOPUTM 2. Pabora ¢ 31eKTpOHHBIM y4el-
HUKOM, BBITTOJIHEHHUE JIabopaTop-
HBIX padoT.
Hroro no pazneny 8 8 8
HToro 3a cemectp 18 |36(14HN) 53 3auém
HToro no mucunniuHe 18 |36(14N) 53 3auém




5 Obpa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

1. TpaauunoHHbIe 00pa3oBaTe/JbHbIe TEXHOJOIHU, OPHCHTHPOBAHHBIC HA OpraHU3AIMNI0 00-
Pa30BaTENBLHOIO MpOIlecca W MPEANOoIaraiollyto MpsMy TPAHCISIUIO 3HAHUM OT MpernojaBaTeis K
aCIUpaHTy.

@opmMbl yUeOHBIX 3aHATHI ¢ HCIOJIb30BAHUEM TPAAUIMOHHBIX TEXHOJIOTHIH:

NudopmanmonHas JEKIUs — MOCIeA0BaTeIbHOS H3JI0’)KEHUE MaTepralia B TUCIMIUIMHAPHOM J10-
THKE, OCYIIECTBISIEMOE IPEUMYIIECTBEHHO BEpOATBHBIMU CpeACTBaMH (MOHOJIOT MPEINO1aBaATeNsl).

JlaGopaTopHas paboTa — opraHmu3anus y4eOHOH paboThl C peajbHBIMH MAaTepUATLHBIMH M HH-
(dhopMaIlMOHHBIMU O00BEKTaMH, JKCIIEPUMEHTaIbHAs paboTa C aHAJIOTOBBIMH MOJICISIMH PEaTbHBIX
00BEKTOB.

2. TexHoJI0TUM MPOOGJIEMHOT0 00yUeHHsI — OpraHu3aiys 00pa3oBaTEILHOTO MpoIiecca, KOTopas
MpeArnoaracT MOCTaHOBKY MPOOJEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOJIEMHBIX CHUTYaIlMi s
CTUMYJIUPOBAHUS aKTUBHOM MO3HABATEIHLHOMN JESITEIIbHOCTH aCIIUPaHTOB.

3. UHTepakTHUBHBIE TEXHOJOTUH — OpPraHu3ais 00pa3oBaTelIbHOTO IMpoIecca, KoTopas Impe-
MoJiaraeT akKTUBHOE U HEJIMHEHHOE B3aMMOJICMCTBUE BCEX YYACTHHUKOB, JOCTHXKEHHUE HA 3TOM OCHOBE
JTUYHOCTHO 3HAYMMOTO JUI HUX 00pa30BaTeIbHOIO Pe3yabTaTa.

®opMbl Y4eOHBIX 3aHATHH € HMCHOJbL30BAHHEM CHENHAJIU3UPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHii:

Jlexuusi «0OpaTHOM CBS3W» — JICKIUSA—TIPOBOKAIMS (M3JI0KEHUE MaTepualia ¢ 3apaHee 3ariaHu-
POBaHHBIMU OLIMOKAMM ), JIEKIUA-Oeceaa, TeKIUsA-TUCKYCCHUs, ISKIHS-IPECCKOH(EPEHITHUS.

4. UudopMannoHHO-KOMMYHUKALMOHHbIE 00pa3oBaTe/ibHbIe TEXHOJOTHM — OpPraHU3alus
00pa3oBaTeNbHOIO MpOIecca, OCHOBAaHHAs Ha NPHUMEHEHUH IPOTPaAMMHBIX Cpell U TEXHHUYECKHUX
CPEIICTB padOTHI C 3HAHUSIMHU B PA3TMYHBIX MPEIMETHBIX 00JIaCTIX.

6 YueOHO-MeTOIMYecKOe o0ecledeHrne CaMOCTOSITeIbHOM PadoThl 00yUYar0LIUXCS

Ilepeuensy meopemuueckux 60npocoe 0131 nOO20MOBKU K 3a4emy
1. Tlonsarue anroputma. MaremaTnueckue Mozienu anropurma. Kiaccudukanus s3pIKk0B IporpaMMu-
pOBaHMeE [0 MATEMAaTUYECKON MOJIETU aJlrOPUTMa.
JlerepMmunupoBanHas MamuHa Teiopunra (IAMT): «u€pHbli SMKK» U CTPYKTYpHAs cXeMa.
VYHuBepcanpHas MamvHa TelopuHra (yHUBEpcalbHbIN HHTEpHiepeTaTop). Apxutekrypa ¢pon Heii-
MaHa.
AnroputMuyecku Hepaspemumblie npodaemsl. [IpobiiemMa octaHoBKH MamiMHbl ThrOpUHTa.
Tesuc TeropuHra.
[IpuMHUTHBHO-pEKYpPCUBHBIE (QYHKIIUU.
Jloka3aTenbCTBO MPUMUTUBHON PEKYPCUBHOCTH apU(PMETHUECKUX OTIEPaIHA.
YacTuyHO-peKypCUBHBIE (PYHKIINU.
Te3uc Yépua.
0. OxBuBaneHTHOCTH Mojeneit JIMT u BeraucanMoit GyHKIUH.
1. IToHsiTHE BEIYUCIUTENBHON CIIOKHOCTH aJITOpPUTMa KaK YUCIIa IaroB 1eTePMUHUPOBAHHOM Mallu-
Hbl ThropuHra.
12. HenerepmunupoBanHas mMamuHa Treiopunra (HIAMT).
13. [loHATHE BRIYUCIUTENHHON CI0KHOCTH AITOPUTMA KaK YHCiIa IaroB HEJETEPMUHUPOBAHHON Ma-
muHbl ThropuHra.
14. Knaccudukaiys anropuTMoB U 3a71a4 M0 BHIYMCIUTEIBHON CIIOKHOCTH.
15. Knacc P.
16. Knmace NP.
17.Knacc E.
18. Onpenenenre MOJIMHOMHUATIEHON CBOJAMMOCTH.
19. Knacc NP-mronabIX 3a71a4.
20. OxBuBanerTHOCT, NP-110/THEIX 3a1a4.
21. JloxazarenbcTBO NP-IIOJIHOTHI 33/1a4 METOJIOM CY>KCHHS.
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22. Tounsle Mmeto il pemieHrst NP-TIOTHBIX 3a1ay.

23. O6mras cxema ajaropuTMa ¢ BO3BPaTOM.

24. O6mas cxema ainropuTma ¢ Bo3BpatoM. OTcedeHue MoBTOPSIIOMUXCS pemeHnid. [ enepanus pemie-
HUH B JIEKCUKOIpau4eCKOM MOPsIKE.

25. Monudukamus o01ei cxeMsl Ui pelieHns 3a7a4 Ha MUHIMYM.

26. Monudukanus oo1ei cxeMsl Ui pelieHns 3a7ad Ha MakCUMyM. [IpuHIuI BKItoYeHus -
HEBKJIIOUCHUSI.

27.Tlonstue 3agaun ontuMuzanuu. Pemenne NP-romHbIX 3a1a4 onTUMU3auy NpUOINKEHHBIMU aJl-
TOpUTMaMH.

28. [lonsiTue aOCOIOTHOM MOIPEIIHOCTH NPUOIMKEHHOIO PELICHUS 334l ONTHUMU3ALUH.

29. IloHsITHE OTHOCUTENHFHON TOTPEIIHOCTH MPUOIMKEHHOTO PELICHUS 3a7]a9i ONTHMHU3ALIUH.

30. BepxHue 1 HUKHUE OLEHKH MOTPEIIHOCTH MPUOINKEHHBIX allTOPUTMOB.

31. [IpuOamKkEHHBIE aATOPUTMBI JUTS 3a/1a4u «Y TaKOBKa B KOHTeHHeps». FF-anropurm. FFD-
AJITOPUTM.

Ilepeuens unousuoyanvuvix 3adanuit no /IMT
1. Ha nente 3anucano cioBo u3 0 u 1. CoctaBUTh CUCTEMY KOMAaH]I U TMarpaMmy Mepexo10B s Jie-
TEPMUHUPOBAaHHON MalMHbI ThropHUHra, KoTOpas 3aMeHsAeT ucxonausii 0 Ha 1, a ucxoxnyro 1 Ha 0.
2. Ha nente 3anucano cioBo u3 0 u 1. CocTaBUTh cHCTEMY KOMaH][ ¥ THarpaMMy IepeXo0B IS Jie-
TEPMUHUPOBAaHHOW MalIMHbI ThIOpPUHTa, KOTOPas 3aMEHsET KaKIblii BTOpoil ucxonHbli 0 Ha 1, a kax-
nyro ucxonnyto 1 Ha 0.
3. Ha nenre 3anucano cnoBo u3 0 u 1. CoctaBuTh CUCTEMY KOMaH/1 U AUarpamMmy Mepexo10B JUIs Je-
TEPMUHUPOBAHHOW MalIMHbl ThIOpUHTa, KOTOPas 3aMEHsIET KaXKblid ucxoaubiii 0 Ha 1, a Kaxayro
BTOPYIO UCXOAHY10 1 Ha 0.
4. Ha nente 3anucano cioBo u3 0 u 1. CocTaBuTh CUCTEMY KOMaH/ U IMarpaMMy MepexoI0B IS Je-
TEPMUHUPOBAHHOMN MalMHbI ThIOPUHTa, KOTOPast 3aMEeHsIeT KaX bl BTopoii ncxoansiii 0 Ha 1, a kax-
JIy10 BTOPYIO UcXoHyto 1 Ha 0.
5. Ha nenre 3anucano cinoBo u3 0 u 1. CoctaBuTh CUCTEMY KOMaH/I U AMAarpaMMy Mepexo10B s Ma-
mHbl ThIOpUHTa, KOTOPas 3aMEHsIeT KaXKIblid uCXOaHbIN TpeTuit O Ha 1.
6. Ha nenre 3anucano cinoBo u3 0 u 1. CoctaBuTh CUCTEMY KOMaH/ U AMAarpaMMy Hepexo10B s Ma-
muHbl ThIOpHHTA, KOTOPAst 3aMEHSET KaXKIyI0 UCXOIHYIO TpeThio 1 Ha 0.
7. Ha nenre 3anucano cioBo u3 0 u 1. CoctaBuTh cUCTEMY KOMaH/I U AMAarpaMMy Mepexo10B s Ma-
muHbl ThropHUHra, KoTopas 3aMeHseT BTopoil ucxonubii 0 Ha 1 1 kaxayro ucxoanyio 1 Ha 0.
8. Ha nenre 3anucano cinoBo u3 0 u 1. CoctaBuTh CUCTEMY KOMaH/I U AMAarpaMMy Mepexo10B s Ma-
muHbl ThropHUHra, KoTopas 3aMeHseT TpeTuil ucxoansii 0 Ha 1 u kaxayro ucxoanyo 1 Ha 0.
9. Ha nenre 3anucano cinoBo u3 0 u 1. CoctaBuTh CUCTEMY KOMaH/1 U AMAarpaMMy Hepexo10B s Ma-
muHbl ThIOpUHTA, KOTOPAst 3aMeHseT KakIbIi ucxoaublii 0 Ha 1 u BTOpyro ucxoauyro 1 Ha 0.
10. Ha nenre 3anucano ciaoBo u3 0 u 1. CocTaBUTh cUCTEMY KOMaH[ U JHarpaMMy Iepexo10B s
MannHbl ThlOpHHTa, KOTOpas 3aMeHsIeT KaKablid ucxoausii 0 Ha 1 u TpeThio ucxoauyro 1 Ha 0.
11. Ha nenre 3anucano ciaoBo u3 0 u 1. CocTaBUTh cUCTEMY KOMaH[ U JHarpaMMy Iepexo10B s
ManiHbl ThlopHHTa, KOTOpas 3aMeHseT UCXOAHBIN BTOopoit 0 Ha 1 u ucxonuyro BTOpyto 1 Ha 0.
12. Ha nenre mamunbl ThIOpUHTa 3aMCaHO YUCIIO X B YHApHOM Kojie. COCTaBUTh CUCTEMY KOMaH/I U
AuarpaMMmy NepexooB sl ManiuHbl ThIOpUHTa, KOTOpast BeruucisieT pyHkuuio f(x) = (x mod 3) —
1.
13. Ha nenre mamuHbl ThIOpHHTA 3aITMCAHO YUCIIO X B YHApHOM Koze. COCTaBUTh CHCTEMY KOMaH/I U
JAMarpaMMy epexoI0B st MamMHbl ThIopuHTa, KoTopast Beraucisiet pyukmmio f(x) = (x mod 3) +
1.
14. Ha nenrte mamuHbl ThropuHIa 3alIMCaHo YUCIIO X B YHapHOM Koze. COCTaBUTh CUCTEMY KOMaHA U

aMarpaMMy Hepexo/I0B s MaIluHbl ThIOpUHra, KoTopas BeruuciseT Gpyukuuio f(x) = (x mod 4) —
1.
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15. Ha nenre mammns! ThropuHra 3anmucato 4uciio X B yHapHoM koje. COCTaBUTh CUCTEMY KOMaH U
AUarpamMMy IepexoIoB st MamuHbl ThIOpUHTa, KOTOpast Beraucisietr pyHkuuio f(x) = (x mod 4) —
2.

16. Ha nienTe Mamuubl ThIOPHHTA 3aIIMCAHO YUCIIO X B yHAPHOM Kojie. COCTaBUTh CUCTEMY KOMAaH][ 1
JuarpaMmy mepexo/ 0B Jisi ManmHbl ThiopuHTa, KoTopast Berauciser pyukiuio f (x) = (x mod 4) +
1.

17. Ha nente MamuHbl ThIOPHUHTA 3aIIUCAHO YHCIO X B yHAPHOM Kojie. COCTaBUTh CUCTEMY KOMAaH]T 1
AuarpaMmy mepexo0B uisi MamHbl ThiopuHTa, KoTOpast Berauciset Gy f (x) = (x mod 4) +
2.

18. Ha nenTe MamuHbl ThIOPHHTA 3aIIUCAHO YHCIO X B yHAPHOM Kojie. COCTaBUTh CUCTEMY KOMAaH]T 1
AuarpaMmy mepexo0B uisi MaimHbl ThiopuHTa, KoTOpast Berauciser Gyt f (x) = (x mod 5) —
1.

19. Ha niente Mamuubl ThIOPHHTA 3aIIMCAHO YUCIO X B yHAPHOM Kojie. COCTaBUTh CHCTEMY KOMAaH]I 1
AUarpamMMmy MepexoI0B st MamuHbl ThIOpUHTa, KOTOpast Beraucisiet pyHkuuio f(x) = (x mod 5) —
2.

20. Ha siente mMamunbl ThrOpHHTa 3aIIMCAHO YHUCIO X B yHAPHOM Kojie. COCTaBUTh CHCTEMY KOMAaH][ 1
AUarpamMMmy MepexoIoB st MamuHbl ThIOpUHTa, KOTOpast Beraucisiet pyHkuuio f(x) = (x mod 5) —
3.

21. Ha nente mMamuabl ThIOPHHTA 3aIMCAHO YHCIIO X B yHAPHOM Kojie. COCTaBUTh CUCTEMY KOMAaH]I i
AuarpaMmy mepexo0B st Mamabl ThiopuHTa, KoTOpast Berauciset Gpyukuuio f (x) = (x mod 5) +
1.

22. Ha nente mMamuabl ThIOPHHTA 3aIICAHO YHUCIIO X B yHAPHOM Kojie. COCTaBUTh CUCTEMY KOMAaH]I i
AuarpaMmy rnepexooB st MamHbl ThiopuHTa, KoTOpast Berauciser Gpyukuuio f (x) = (x mod 5) +
2.

23. Ha siente mMammiasl ThrOpHHTa 3aIIMCAHO YHCIIO X B yHAPHOM Kojie. COCTaBUTh CHCTEMY KOMAaH][ 1
AMarpamMMy MepexoI0B st MamuHbl ThIOpUHTa, KOTOpast Beraucisiet pyHkmmio f(x) = (x mod 5) +
3.

24. Ha niente Mamnabl ThIOpHHTA 3aIIMCAHO YHCIIO X B yHAPHOM Kojie. COCTaBUTh CHCTEMY KOMAaH][ 1
JUarpamMMmy mepexoIoB st MamuHbl ThiopuHTa, KoTopast Berauciset ¢pyukimio f(x) = (x div 2) —
1.

CIIUCOK MOJAEJBbHBIX NP-ITOJIHBIX 3AJTAY
MHorue 3aa41 U3 3TOro CIHUCKa AOMYCKAET IBE BO3MOKHBIX IOCTAHOBKHU:
— 3ajlaya ONTHMHU3AIINY;
— 3ajJla4ya pacro3HaBaHUsl.
B kauecTBe npruMepa pacCMOTPHUM 33/1a4y O KOMMHBOSIKEDE.
OnTuMH3aMOHHAs TOCTAHOBKA BBITJISIUT TaK:
YCJIOBME. 3amans KoHeYHOE MHOKECTBO C TOpOIOB, HEJIbIe MOJIOKUTENIbHBIE paccTosHuUs d(Cq,Cp)
JUTSL KaX0U Mapbl TOPOJOB Cy, Co.
BOITPOC OIITUMMHM3AILINUUN. Haiitn MapmipyT MUHUMAIbHOM JITTMHBIL, TPOXOASAIINM Yepe3 Bce ro-
pO/ia ¥ BO3BPAILIAIOIIMIICS B UCXOIHBIN MYHKT.
UToOBI MOMYyYNTh TEMEPh 33/1a4y paclo3HaBaHMs, BBEJEM JOMOTHUTEIBHBIN MapaMeTp — YUCIOBYIO
rpanuiy B.
BOITPOC PACITIO3HABAHMA. CymiecTByeT iu MapuipyT, NPOXOASIINI Yepe3 BCe ropoia, IJIuHA
KOTOpOTO0 He MpeBocxoauT B, rae B — nenoe monoxurensHoe uucino? (Ecnu pemaercs 3agaya Ha Mak-
CUMYM, TO YCIIOBHE «HE MPEBOCXOAUT By 3amensieTcs ycnoBueM «He MeHblie By.)
Tpanuunonno k NP-noiaHsiM 3a1auaM OTHOCSITCS 33[Ja4Ml paclio3HaBaHUsl, OJIHAKO COOTBETCTBYIOLIUE
UM 3aJ]a4i ONTHUMU3AIMH SKBUBAJIEHTHBI UM IO CIOXHOCTH, TTOTOMY IpU (OPMYIUPOBKE 337a4 MOXK-
HO HCIIOJIB30BaTh JTIOOYIO TOCTAHOBKY.

1. PACKPAIIUBAEMOCTbDB I'PA®A (XPOMATHUYECKOE YHUCJI0)
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YCJIOBHME. 3anansl rpadg G=<V, E> u nonoxurensHoe 1enoe uncio K < |V|, rae |V| — uucio Bep-
il rpada.

BOITPOC. Bepno nu, uro rpad K—packpammusaem? (I'pad naspiBaercss K—packparmBaeMbiM, eCiiu
ero BEpIIMHBI MOKHO PAcKpacuTh B K IIBETOB Tak, 4YTOOBI JIIOOBIE JIBE COCEAHUE BEPLIMHBI OBLTH
OKpAIIIEHBI B Pa3IIUYHBIC I[BETA).

2. KIIUKA

YCJIOBME. 3anansl rpad G=<V, E> u nonoxurensuoe 1enoe yncio K < |V|.

BOIIPOC. Bepno nu, uto rpad G comepxut KIHMKy pasmepa He MeHee K?

(CymectByer i noarpad rpada G takoii, 4To ynciio BepiivH B HeM He MeHbIe K u io0bie 1Be Bep-
IIUHBI COeTUHEHBI peOpoM?)

3. BEPHIMHHOE ITIOKPBITHUE

YCJOBHME. 3anaunsi rpad G = <V, E> u nonoxurensHoe nemnoe uncio K < |V|.

BOIIPOC. Nmeetcs nu B rpade BepIMHHOE MOKpbITHE HE Ooree ueM u3 K snementoB? (Mmeercs nu
Takoe NoAMHOKecTBO BepuInH V' < V moutHoctu He Ooiee K, uro nis itodoro pedpa (U-V) € V xots
ObI O1HA U3 BEpUIMH U, V IPUHAUIEKHUT V'?)

4. PASBBUEHUE

YCJIOBME. 3aganbl KOHEUHOE MHOKECTBO A U MOJIOKUTEIBHBIN 1IEJIbIM Bec w(a) 11 Kaxkaoro a € A.
BOIIPOC. CyuectByeT a1 MoAMHOXkeCTBO A' C A Takoe, 4TO CyMMapHbIil BEC 3JIEMEHTOB, ITPUHA/I-
nexammx A', paBeH CyMMapHOMY BECy 3JIEMEHTOB, He puHaaiexanux A'? (MHbpIMu ciioBamMu, MOKHO
71 A pa30ouTh Ha JIBa IOJJMHOXKECTBA, PABHBIE 10 BeCy?)

5. PIOK3AK

YCJIOBHE. 3a1ano koHEYHOE MHOKECTBO A, TIOJIOKUTEIbHBIE IIeNIble Beca W(a), CTOUMOCTH S(&) JUIs
Kax10ro a € A u obmiee orpannuenue Ha Bec K.

BOITPOC. Haiitu 13 BCeBO3MOKHBIX BBIOOPOK A' C A Takyro, YTOObI CyMMapHBbIi BEC BXOJISIINX B
HEro 3JIeMEHTOB He npeBocxoaui K, a cymmapHas CTOMMOCTb ObLIa MaKCUMaJIbHA.

6. PHOK3AK C KPATHBIM BBIGOPOM 3JIEMEHTOB

YCJIOBME. 3agano koHeUHOE MHOKECTBO A, MOJIOKUTEIbHBIE LIeNble Beca W(&a), CTOUMOCTH S(8) 1S
Kax/10ro0 a € A, ob1iee orpannueHue Ha Bec K 1 MUHUManbHas CTOUMOCTH B.

BOITPOC. MoXHO 71 TaK COOCTaBUTh KAXKIOMY 3JIEMEHTY a € A 1ienoe uncio c(a) (KpaTHOCTb),
4TOOBI CyMMapHBII Bec BceX MPeaMeETOB U3 A ¢ yueToM KpaTHOCTe! He npeBocxoani K, a cymmapHas
CTOMMOCTb T€X e MPEeIMeTOB Obla He MeHbIe B?

7. YHAKOBKA B KOHTEMHEPHI

YCJIOBHE. 3ananbl koHEUHOE MHOKECTBO A 1 pa3mepsl s(a) € [0, 1] kaxmoro nmpeamera.
BOIIPOC. Haiitu Takoe pazouenne MHOKecTBa A Ha Herepecekatomuecs A, Ay, ..., Ay, 9TOOBI CyM-
Ma pa3MepoB MPEIMETOB B Kax oM Aj He peBocxoania 1 u K Obu10o MUHHUMATBHBIM.

8. IMHAMMWYECKOE PACHPEJAEJIEHUE TAMSATHU

YCJIOBHUE. 3a1anbl MHOKECTBO JIEMEHTOB JJAHHBIX A, IIEITbIC TOJIOKUTENbHBIC S(8) — pa3Mep Kax-
JIOTO JIEMEHTa, 1(a) — BpeMs ero noctyrmieHus, d(a) — BpeMst ero KU3HHU, MOJIOKUTEIILHOE IEJI0C YHC-
10 D — pazmep obnacTu mamsTy.

BOIIPOC. CymecTByeT 11 A MHOKECTBA IaHHBIX A JIOMyCTUMOE pacmperenenne namsatu? NHeimu
CJIOBaMH, CYIIECTBYeT i Takas pyHkiusa & A — {1, 2, ..., D}, 9o mist kaxaoro sneMeHTa a € A uH-
tepai (§(a), §(a) + s(a) — 1) (T.e. MecTo, 3aHUMAEMOE UM B JMHAMHUYECKOM MaMSITH) COACPIKAIICs Obl B
[1, D] u B 060l GUKCUPOBAHHBIM MOMEHT BpeMeHH ty MHTEpBasIbI s TaHHbIX ¢ r(a) < tp < r(a)+d(a)
HE MEePECEKAIUCH?

9. MHOKECTBO IIPEJICTABUTEJIEN
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YCJIOBHE. 3agano cemetictBo C MOJIMHOKECTB MHOXKECTBA S, MOJ0XKUTEIbHOE Liestoe uncio K.
BOIIPOC. Conepxut a1 S MHOXKECTBO TipecTaBuTeei s C, T.e. CYIIECTBYET JIM B S TIOIMHOMKE-
ctBo S' MomHocTH He Oonee K Takoe, uTo S' comepkuT, 1Mo KpaitHeil Mepe, OAMH AJIEMEHT U3 KaXJI0To
MHOKecTBa ceMericTBa C.

10. YHHOPAJAOYEHUE BHYTPU UHTEPBAJIOB

YCJIOBHE. 3aiano KOHEYHOE MHOXKECTBO 3aJiaHuid T 1 Juist Kakaoro 3amganus t e T nenoe yucio r(t)
> 0 — BpeMsi TOTOBHOCTH, I1ejbie ooxutenbHbie d(t) u I(f) — TupeKkTHBHBINH CPOK U ITTUTEILHOCTb.
BOITIPOC. CymiectByer a1 fiisi T jonyctuMoe pacrucanue, T.e. pynkims & T — N (N — MHOKecTBO
HATYpaJIbHBIX YHCEN), COMOCTABIISAIONIAs 3aJaHk0 { MOMEHT Hauasa ero BbinoiHeHus &(t)? (MubimMu
clioBaMH, 3ajanue t BeimosHsercs: ¢ MoMmenTa Bpemenu &E(t) mo E(t)+I(t), oHo He MOKeT OBITH HAYATO
panee momenTa 1(t), 7OKHO OBITH 3aKOHUEHO He mo3aHee d(t), 1 BpeMEHHOM MHTEPBAJl BBITIOJHECHUS
OJTHOTO 3aJIaHUsI HE MOKET MEPEKPBIBATHCS C HHTEPBAIOM JIPYTOTO).

11. MUHUMW3ALIUS IITPA®A 3A HEBBITIOJTHEHUE 3ATAHUM

YCJIOBHE. 3agano koHEUHOE MHOXKECTBO 3aJaHUN | U I KaXkaoro 3aganus t € T 1ieiple moI0Ku-

tenpHbIe d(t) — mupekTHBHBIA Cpok, |(t) — mmTenbHOCTE 1 W(T) — Bec, a Takke 1enoe MOJ0KUTEIBHOS

gucio K.

BOIIPOC. CymectByeT v Jyist T 0OTHOMPOLIECCOPHOE pacCIMCaHUE TaKOe, YTO CyMMa

2 (o®+1(t) - d@)w(t),
t B3sATas 1o TeM t € T, u1st KOTOPBIX a(t)+1(t) > d(t), He nipeBocxoauT K?

(Onnomnporeccoproe pacrucanue — 310 QyHkiwms & T — N (N — MHOXKECTBO HATYpaJIbHBIX YHCEIT),

COIOCTABJISIFOMIAst 337[aHuI0 t MOMEHT Hauasa ero BeinonHerus §(t) Takoe, 4To 3aganue t BBIMOJIHACTCS

¢ momenTa Bpemenu &(t) mo &(t)+(t), ono momKkHO ObITH 3aKkOHUEHO He mo3anee d(t), 1 BpeMeHHOMH HH-

TEpBaJI BBITIOJTHEHUS OJTHOTO 33JIaHUS HE MOXET ITePEKPHIBATHCS C HHTEPBAJIOM JPYTOTO).

12. MUHUMAKCHOE MHOKECTBO HEHTPOB

YCJIOBME. 3anansl rpadp G=<V, E>, nonoxurenbHblii 1enblii Bec w(V) Kaka0i BepIIMHBL V € V,
MOJIOKHUTEbHA 1ietas anuHa |(e) kaxmoro pedpa € € E; momoxkurensHoe 1enoe uncio K < |V| u mo-
JIOXKHUTETHHOE paloHaIbHOE ncIio B.

BOITPOC. CymectByet a1 Takoe MHOkecTBO P MomrHocTH K «Touek Ha G» (Touka Ha G 11bo Bep-
muHa rpada, 1100 Touka Ha pedpe, rie peOpo € paccMaTpUBaeTCs Kak MPSIMOJIMHENHBIN OTPE30K JITHU-
uel 1(€)), uto ecnm d(V) — AMHA KpaTyaiiero MyTH OT BEPIIUHBI V 70 Onmkaiiiieii k Heil Touke u3 P,
o Max{d(v) xw(v):veV}<B ,

Kommenrapuii. Bapuant 3To# 3a1a4un, B KoTopoM P — moaMHOXkecTBO BepIlnH, Takxke NP-mosoH, HO
ecn K ¢pukcupoBano nim G — 1epeBo, To pa3pemnm 3a HOTHHOMHAIIBHOE BPEMSI.

13. MHOKECTBO IIEHTPOB C MUHUMAKCHOI CYMMOM

YCJIOBME. 3anans! rpad G=<V, E>, nonoxurenbHbIi 1enblii Bec w(V) Kaka0i BepIIMHEL V € V, 1o-
JOXHUTEbHAs 1enas aauHa l(e) kaxmoro pebpa e € E; momoxkutensHoe menoe uncio K < |V| u moso-
KUTEIbHOE paloHaibHOe yncio B.

BOITPOC. CymectByet a1 Takoe MHOkecTBO P MomrHocTH K «Touek Ha Gy (Touka Ha G 11bo Bep-
mHa rpada, 1100 Touka Ha pedpe, rie pedpo € paccMaTpUBaeTCs Kak MPSIMOJIMHEHHBIN OTPE30K JITH-
Hel 1(e)), uto ecnu d(V) — AnTMHA KpaTyaiIero myTH OT BEPIIUHBI V 10 OJIMKaIIel K Heil Touke u3 P,

Zd(v)xw(v) <B
TO VeV 2

KommenTapuii. Bapuant sToii 3a1aun, B KoTopoMm P — mogMHOkecTBO BepilnH, Takxke NP-1onoH, HO
ecimu K ¢ukcupoBano uinu G — n1epeBo, TO pa3pemnm 3a NOJUHOMUATIBLHOE BPEMS.

14. CKOIIVIEHU A
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YCJIOBHUE. 3aanbl KOHEUHOE MHOKECTBO X, LIEJIbIC MOJIOKUTENbHbIepaccTossHus d(X, Y) mis Kax-
JIOM TmapklI X, Y 37eMeHTOB U3 X, 1enble mooxuTtenbHbie K u B.

BOIIPOC. CymectByeT i Takoe pa30oueHne MHOKecTBa X Ha Henepecekaronmecs X1, Xy, ..., Xk, 4T0O
s Beex X, Ye Xjd(X, y) <Bmpu 1 <i<Kk?.

15. COCTABJIEHUE YYEBHOI'O PACIIUCAHMUS

YCJIOBME. 3agans MHOXecTBO H pabounx dacoB, MHOkecTBO C mpernogaBareneil, MHOXKECTBO T
YUeOHBIX JUCUUIUINH, I KaXIOTO MperoiaBaTelis C TaHO OMHOXecTBO A(C) u3 H, HazpiBaeMoe
«JTIOIMYCTUMBIMU YacaMHU MPETOaBATEIS C», TSl KaXKI0W TUCIUIUIHHEI  mogMHOXkecTBO A(t) MHOXKE-
ctBa H, Ha3pIBaeMoOe «IOMyCTUMBIMH YacaMy JUCIUIUIMHBI ty, U IUTs Kaxaou mapsl (C, t) € CxT menoe
MOJIOKUTETbHOE uuciio R(C, ), Ha3pIBaeMoe «TpedyeMoii Harpy3Koi.

BOITPOC. CymectByeT a1 yueOHOE pacnucaHie, 00CIyKUBaIoOIIee BCe TUCIHUILIHNHBI? HBIMU clTo-
Bamu, cymectByet i pynkims f: CxTxH — {0,1} (rme f(c, t, h) = 1 o3Hauaer, yro npemnogaBarels C
3aHUMACTCs JUCIUILUTMHON t B MOMEHT N), yoBIIeTBOpSIONIast CICIYIONUM YCIOBHSIM:

f(c, t, h) = 1 Toapko Toraa, koraa h € mepeceuenuro A(C) u A(t);

s kaxaoro h € H u ¢ € C cymectByet He Oostee oaHoro t € T Takoro, uto f(C, t, h) = 1;

st kakaoro h e Hu t € T cymectByet He 6osiee oanoro € € C takoro, uto f(C, t, h) = 1;

1S Kasktoit mapsl (C, t) € CxT cymectByeT poBHO R(C, t) 3Hauenwii h, mis koropsix f(c, t, h) = 1.

16. MUHUMAJIBHOE IIOKPBITHUE

YCJIOBHE. 3agano cemerictBo C MOJIMHOKECTB KOHEUHOTO MHOYKECTBA S M MOJIOKUTEIBLHOE 1LIEJI0e
yucio K <|C|.

BOITPOC. Cymectyet nu niokpeitae C' u3 C momuoctr He 60s1ee K? IHBIMU clTOBaMH, CYIIIECTBYET
mu B C Takoe nmoamHoxecTBo C', yTo J11000M 2NIEMEHT U3 S MPUHAJISKUT, 110 KpaitHel Mepe, OTHOMY
nmoaMHOXecTBY u3 C'?

17. MUHUMAJIBHBI HABOP TECTOB

YCJIOBHE. 3a1ano KoHEUHOE MHOXKECTBO A BO3MOXHBIX IMarHO30B, Ha00p C MOIMHOKECTB MHO-
’ecTBa A, TIPEACTaBIISIOIININ TECThI, ¥ MOJOKUTEIbHOE 11e0e uncio J < |C|.

BOITPOC. Cymectyer u B C mogaadop C' MomHOCTH HE Oojee J, Takoi, 9To [is J1r000i mapsl A;,
Aj BO3MOXHBIX IMarHO30B UMEETCsI HEKOTOpbIi TecT C € C', coaepkarinii pOBHO OJUH U3 HUX?

18. CAMBIN JJIMHHBINA TIYTh

YCJIOBHUE. 3anansi rpad G=<V, E>, nensie nonoxurensHble UTHHEL [(€) 17151 Bcex pedep, BBIICICH-
HbIE BEPUIMHBI S U t ¥ MOJIOKUTENBHOE 11esioe yncio B.

BOITPOC. CymectByet 1 B G d5IeMeHTapHBIH MyTh U3 S B t, UMeromuii JIMHY He MeHee B?

19. HE3BABUCUMOE MHO>XXECTBO

YCJIOBHME. 3agansl rpad G=<V, E> u nonoxwurensHoe nenoe yucio K < |V/|.

BOIIPOC. CymectByeT 1 B V He3aBUCHMOE MHOXKECTBO MOITHOCTH He MeHee K? HpIMu ciioBamu,
BEPHO JIM, YTO CYIIECTBYET MOAMHOXKeCTBO V' € V Takoe, uto |V'| > K 1 HuKakue 1Be BepmIrHbI U3 V'
HE coelMHEeHbI pedpom u3 E?

20. KYBUUECKHM MMOJAT PA®D

YCJIOBME. 3anan rpadp G=<V, E>.

BOITPOC. CymectByer a1 B E Henycroe monmuoxkecTBo E' Takoe, uro B rpade G'=<V, E™> mobas
BEpIIMHA UMEET CTeNEeHb, paBHYIO 3 nau 07

21. MUHUMAJIBHBIN PA3PE3

YCJIOBME. 3anans rpad G=<V, E>, Bec w(€) kaxxmoro pedpa € € E u nonoxurensHoe 1e10e YHCIIo
K.
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BOITPOC. CymectByet 1 pa3bueHne MHOXKeCTBa V Ha JIBa TAKMX HEMEPECEKAIOMINXCSI MHOKECTBA
V1 u Vs, uTo cymma BecoB pedep u3 E, coequnstomux BeprHbl U3 MHOKECTB Vi 1 Vo, HEe IPeBOCX0-
mut K?

22. MUHUMAJIBHBIHN PA3PE3 C OTPAHUYEHUSIMUA

YCJIOBHME. 3anansi rpad G=<V, E> ¢ n1ByMs BbIJICJICHHBIMH BEPIIUHAMH S U 1, Bec W(€) Kak10ro
peopa e € E u nonoxwurenbhbie menbie ynciaa B u K (B < |V|).

BOIIPOC. CymectByeT i1 pa3dneHrne MHOKECTBa V Ha JIBa TAKUX HEMEPECEKAIOMIUXCS MHOYKECTBA
Viu Vay, uro S € Vi, te Vs, |Vi| <B, |V, < B u cymma BecoB pedep u3 E, coeTMHAIONMX BEPIIUHBI U3
MHOkecTB V1 u Vs, He mpeBocxoaut K?

23. HAAEXKXHOCTbBb CETH

YCJIOBHME. 3anansi rpad G=<V, E>, nogmuoxxectBo V' € V, mis kaxoro € € E parmonaibHoe
yrcio p(e), 0 < p(e) < 1 — BeposATHOCTh HEUCIIPABHOCTH, MMOJIOKUTEIBHOE palioHaIbHOE Yrcio g < 1.
BOIIPOC. BepHo 11, 4TO C BEpOSITHOCTBIO, HE MEHbIIIEH (, TF00bIE IBE BEPIIMHBI U3 V COETMHEHBI
XO0Ts1 ObI OJTHUM ITyTEM, HE COJIEPKAIMM HEUCTIPABHBIX pedep?

24. KPATYAWIIWHA ITYTh C OTPAHUYEHUSAMMU 110 BECY

YCJIOBHUE. 3anansl rpadg G=<V, E> ¢ aAByMs BbIJIeIEHHBIMH BEPIIMHAMH S U {, [ETIbIEe MOJI0KUTEIb-
HbIe Beca w(e) u [uynHa 1(e) xaxxaoro pedpa e € E u monoxurensHsie nensie uncia B u K.

BOITPOC. CymectByet a1 B G ayieMeHTapHbIi yTh U3 S B t, Beca He 6osee B u anunbl He 6oee K?

25. CEJIbCKUI MMOYTAJIbOH

YCJOBHME. 3anansi rpad G=<V, E>, nienas nonoxutenbHas aiauHa l(€) kaxmoro pedpae e E, E' —
noaMHoOXkecTBO E 1 nonoxxurensHoe 1enoe uncio K.

BOITPOC. CymectByert nu B G MK, BKIIOYAIOLIUHN Kaxk10e pedpo u3 E' u umeromuii 1nuny He 0o-
nee K?

26. KUTAMCKHMI MOYTAJIBOH
YCJIOBME. 3anansl cmemanusiii rpad rpad G=<V, A, E>, rie A — MHOKECTBO OPHEHTUPOBAHHBIX

pebep u E — MHOKECTBO HEOPUEHTHPOBAHHBIX pedep; Lieas MoJoKUTeIbHas JuinHa 1(€) kaxxaoro peo-

pa ee AU E, U IMOJIOKHUTEIBHOC I EJIIOC YHUCIIO B.

BOIIPOC. CymectByet nu B G MK, BKIIOYAIOUIHH 10 KpaiflHel Mepe OUH pa3 Kakaoe pedpo u
MMEIOIINN 1uHy He Ooiiee B (opueHTHpOBaHHBIE pedpa TOJDKHBI BXOJUTH B IIUKJ TOJIBKO C TPABHIIh-
HO opueHTanuei)?

27. MUHUMAJIBHOE 110 MOIIHOCTU MAKCUMAJIBHOE TAPOCOYETAHUE
YCJIOBME. 3agansi rpad G=<V, E> u nonoxwurensHoe menoe yucio K < |E|.

BOITPOC. CymectByer a1 B E Hermycroe moamuoxectBo E' takoe, uro |E'| < K u E'- MakcumansHoe
napocoyveTaHue, T.e. HUKakue 7Ba peOpa u3 E' He nmeroT ob1ero koHIa, a 1obdoe pedpo u3 MHOXKe-
crBa E-E' umeer o0mmii koHen ¢ ogaUM U3 pedep MHOKecTBa E'?

28. CYMMA PASMEPOB

YCJIOBME. 3aianbpl KOHEYHOE MHOKECTBO A, TTOJIOKUTEIbHBIE IIeJIble pa3Mepbl W(a) IS KaJI0T0 a
€ A ¥ TIOJIOKUTENBHOE 1ieno0e gucio K.

BOIIPOC. CymiecTByeT 1 Takoe MOAMHOKeCcTBO A' MHOKeCcTBa A, YTO cCymMMa pa3MepoB €To AJIEMEH-
TOB paBHa K?

29. JOMUHUPYIOILEE MHOXECTBO
YCJIOBME. 3anans rpad G=<V, E> u nonoxurensuoe 1emnoe yrciao K < |V|.
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BOITPOC. CymectByet 1 B V TOMHHHPYIOIIIEE MHOKECTBO MOIITHOCTH He Oonee K? MubiMu cioBa-
MU, BEPHO JIH, YTO CYHIECTBYET MOAMHOXkecTBO V' € V Takoe, uto |V'| < K u aj1s1 11000i BEpIIHHEI
ueV-V' cymeectByer Takas BepimuHa VeV’ 4yTo U U V coeuHeHbl pedpom u3 E?

30. PASBBUEHUE HA KJIMKHU

YCJIOBHME. 3anansi rpadg G=<V, E> u nonoxurenpHoe 1enoe uucio K < |V|.

BOITPOC. Mo:xHo 11 pa3outh Bepmunbl rpada G va K < K HenepeceKkaromuxcsi MHOKECTB
V1,Va,...,Vi Takux, uto ais Beex | (1< 1 < K) noarpad, uuaynupoBanHblii MHOKEeCTBOM Vi, ObLIT ObI
MOJIHBIM?

31. PASBBUEHUE HA TPEYI'OJIBHUKHA

YCJIOBHUE. 3anansi rpad G=<V, E> Takoii, 4T0 111 HEKOTOPOTO MOJIOKUTEIBHOTO HEIIOTO YUCIIO
g: [V|=3aq.

BOITPOC. MosHo 11 pa3ouTs Bepiuunsl rpada G Ha (| HemepeceKaromuxcst MHOKeCTB V1,Va,...,Vq
TaKUX, YTO KAKI0E COJCPIKUT POBHO 3 BepiunHbl 1 i1 BeeX | (1< 1 < () moarpad, MHAYIIHPOBAHHBIHA
MHOeCTBOM Vj, OBLIT ObI TPEYTOTEHUKOM?

32. PASBBUEHUE HA JIECA

YCJIOBHME. 3agansi rpad G=<V, E> u nonoxwurensHoe menoe yucio K < |V|.

BOITPOC. MoxHo yu pa3outs Bepunnbl rpada G Ha k < K Henepecekarommxcss MHOXKECTB
V1,Va,...,Vk Takux, uto st Beex | (1< i <K) moarpad, vHAyHMPOBAaHHBIH MHOKECTBOM V|, HE coiep-
KUT IUKIIOB?

33. MOHOXPOMATHYECKHWH TPEYTI' OJIbHUK

YCJIOBME. 3anans! rpad G=<V,E>.

BOIIPOC. MosxHo i1 pa30outh MHOXKECTBO pedep E Ha /1Ba Hemepecekaronuxcst ToJAMHOXecTBa E1 u
E,, Takux, uro Hu oauH u3 rpadoB G1=<V, E;> unu G,=<V, E;> He conepXuT TpeyroibHUKa?

34. AHAYIIUPOBAHHBLIN Y Th

YCJIOBHME. 3anansi rpadg G=<V, E> u nonoxurtenpHoe 1enoe uucio K < |V|.

BOITPOC. CymectByet i1 B V moagmuaoxkectBo V' Takoe, uto |V'| > K u moarpad, WHIyInpoBaHHbIH
MHOXECTBOM V', IBIIsIeTCS AJIEMEHTapHbIM IyTeM Ha | V'| BepiuinHax?

35. ABYJJOJIBHBIN MMOJATI PA®D

YCJIOBHUE. 3anansi rpad G=<V, E> u nonoxwurensHoe mesnoe gucio K < |E|.

BOIIPOC. Cymectyet nu B E mogmuoxectBo E’ MmomuocT He Menee K Takoe, uto G'=<V, E’> —
JBYAOJIBHBIN moarpad?

36. CBSI3HBII ITOJAT'PA® OTPAHUUYEHHOM CTENNEHA

YCJIOBHUE. 3anansl rpad G=<V, E>, nHeorpunatenspaoe nemnoe uncio d < |V| u monoxurensHoe 11e-
noe gucio K < |E|.

BOIIPOC. Cymectyet nu B E nogmuoxectBo E’ Mmomuoctu He Menee K Takoe, uyto noarpad
G’=<V, E’> cBsI3¢H U HE HMeeT BEePIINH cTerneHu oonee d?

37. TAMWJIBTOHOBO ITOINOJIHEHHUE

YCJIOBME. 3anans rpad G=<V, E> u nonoxurensroe 1emnoe grcio K < |V|.

BOITPOC. CymiecTByeT 1 MHOKECTBO E’, comepikariee MHOXecTBO E Takoe, uto |E’—E| < K, a rpad
G’=<V, E’> uMeeT raMUILTOHOB ITUKJI?

38. KAPKAC O'PAHUYEHHOI'O IUAMETPA
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YCJIOBHME. 3anansi rpadg G=<V, E>, Bec monoxuTeNbHbII Lenblid Bec W(E) kaxmoro pedpa € € E u
MOJIOYKUTEbHBIC Hesbie yncaa B u D < |V|.

BOITPOC. Cymectsyer nu B rpade G kapkac T Takoi, 4To cymma BecoB pedep u3 T He MPEBOCXOAUT
B u B T HEeT aeMeHTapHOro MyTH, YUCIIO pedep KOTOPOTo He mpeBocxoauT D?

39. PACHIEIIVNIEHUE MHOXKECTBA

YCJIOBME. 3agan Ha6op C moIMHOKECTB MHOKECTBA S.

BOIIPOC. CymiecTByeT 1 Takoe pa30MeHrne MHOXKECTBA S Ha JIBa MOJAMHOXKECTBA, YTO HU OJTHO TO/I-
MHOecTBO u3 C HEe COACPKUTCS IETUKOM HH B S1, HU B S)?

40. 3AJIAYA O P-UEHTPE

YCJIOBME. 3anans rpap G=<V, E>, uenblit HeoTpunarebHbIii Bec W(V) KaK10i BepIinuHbl VeV,
1ienas HeoTpulareabHas mpiuHa A(e) kaxaoro pedpa e eE, monoxurensaoe neaoe uncio K < |V| u mo-
JIOXKHUTEIHHOE palioHaIbHOE Yncio B.

BOIIPOC. CymectByet 11 Takoe MHOkecTBO P MomHoctu K, cocrosiiee u3 Touek Ha G (Toukoii Ha
G naspiBaercs b0 BepmmHa rpada G, mubo Touka Ha pedpe e€E, rae € paccmarpuBaeTcst Kak mpsi-
MOJIMHEIHBIA 0Tpe3ok uHbl A(e)), uto ecnu D(V) — inHa KpaTyaiiiero myTd OT BEPIIMHBI V 10
ommkaiimreii k Heit Touke u3 P, To Max{D(v) x w(v)} < B?

Kommenrapuii. [Ipu PCV (BeiGope nenTpa cpenu BepunH) 3agaya ocraercss NP-onnoii. Eciu rpag G
— nepeBo, wim K — (hukcupoBaHo, TO 33/1a4a pa3penrma 3a MOJTMHOMHAIBHOE BPEMSL.

41. 3AJAYA O P-MEJIUAHE

YCJIOBME. 3anansi rpad G=<V, E>, uesblit HeoTpuIareibHbIi Bec W(V) KakI0i BepIIUHbI VEV,
1esias HeoTpuuareabHas ainHa A(e) kaxaoro pedpa e eE, monoxurensHoe menoe uncio K < |V| u mo-
JIOXKHUTETHHOE paloHaIbHOE YncIio B.

BOITPOC. CymectByeT 1 Takoe MHOecTBO P momnoctH K, cocrosimee u3 Touek Ha G (Toukoit Ha
G naspiBaercs b0 BepmHa rpada G, mibo Touka Ha pedpe e€E, rae € paccmarpuBaeTcst Kak Ipsi-
MOJIMHEHHBINA 0Tpe3oK uHbl A(e)), uto eciu D(V) — minHa KpaTyaiiero myTd OT BEPIIHHBI V 10
Omkaiel Kk He Touke u3 P, To

Max{D(v)xw(v)} < B?

Kommenrapuii. [Ipu PCV (BeiGope Meanansl cpeau BepiunH) 3a1ada ocrtaercs NP-nonnoit. Ecnu rpad
G — nepeBo, nin K — ¢ukcupoBano, TO 3a7a4da pazpeninma 3a NOJTHHOMHAIBLHOE BpeMsl.

42. MAKCUMAJBHOE YN CJIO OTPAHUYEHHBIX HENTEPECEKAIOIIUXCA ITYTER
YCJIOBME. 3anan rpad G=<V, E> ¢ BblieICHHBIMH BEpPIIMHAMH S U t ¥ 33]JaHbI TOJIOKUTEIIbHBIE
nensie uncia B u K (B u K < |V)).

BOIIPOC. Bepno a1 uto B G conepxkutcsa He MeHee B myTeil u3 S B t, monapHo He MMEIOIIMX O0IIUX
BEpIINH U BKIIIOUaroNuXx He 6oisee K pebep?

43. KAPKAC OTPAHUYEHHOM CTENIEHH
YCJIOBHUE. 3agansl rpad G=<V, E> u nonoxwurensHoe uenoe yucio K < |V|.
BOITPOC. Cymectyer i1 B rpade G kapkac, y KOTOPOTro CTEIICHH BCEX BEPIITUH HE MpeBocxomsaT K?

44. KAPKAC C MAKCUMAJIbHBIM YU CJIOM JINCTOB
YCJIOBHUE. 3agansl rpad G=<V, E> u nonoxwurensHoe uenoe yucio K < |V|.
BOIIPOC. CymectByet nu B rpade G kapkac, y kotoporo He MmeHee K BepmuH crenenu 17

45. IEPEBO IITEMHEPA

YCJIOBHUE. 3anansi rpad G=<V, E>, nonoxurenbHbIi 1enbliii Bec W(e) kaxmoro pedpa ecE, mox-
MHOXecTBO R BepinH rpada u mojsoxxuTenbHoe 1eaoe yucio B.
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BOITPOC. Cymectyer a1 B rpade G nepeBo, coneprxaiiiee Bce BepIInHbI 13 R, 4To cymmMa BecoB
pebep AToro nmojaaepeBa He MPEeBOCXOAUT B?

46. MAKCUMAJIBHOE YHCJIO OTPAHUYEHHBIX HENNEPECEKAIOIIUXCA ITYTEM
YCJIOBME. 3anans rpad G=<V, E> ¢ BbieIeHHBIME BepIIMHAMY S U t, a TAaK)Ke TIOJIOKUTEITbHBIE

nesnsle ynuciaa J u K.

BOITPOC. Bepno a1, uto B G coaepxkutcs He MeHee J pa3IUuHbIX IMyTel U3 S B t, momapHo He ume-
IOIKX 00X BEPIIHMH U BKIrOYaronux He 6onee K pedep?
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HﬂaHpreMbIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeaACTBA NJIsI IPOBEACHUS l'[pOMe)KyTO‘{HOﬁ aTTeCcTaluu.

CTpyKTypHBIH
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeacTBa

IIK-1 CnocoO6HocThIO pa3padaTbIBaTh MOJEJIM KOMIIOHEHTOB HH(OPMANMOHHBIX CHCTEM, BKJIIOYasi MOAeJu 0a3 JaHHbIX U MOJeJId UHTEP-
(eiicoB ""yesIOBEK - 3IEKTPOHHO-BBIYMCIUTEIbHAS MalIUHA"

3HaTh

- OCHOBHBIE MATEMAaTUYECKUE MOJEIIN aJIro-
pUTMA;

- OIIPEJICICHUE JETEPMUHUPOBAHHON U He-
JNEeTEPMUHUPOBAHHOW MaIINHbI ThIOpUHTa;
- IPUMUTUBHO-PEKYPCUBHBIE U YACTUYHO-
peKypcHUBHBIE (DYHKITUY;

- KJ1JacCU(DUKaLIMIO 3aj]ay MO CTENEHH CI0XK-
HOCTH;

- KJIJaCCU(PUKALIMIO S3BIKOB ITPOrpaMMHPOBa-
HUS COINIACHO MAaTEMaTUYECKUM MOJEISIM
anropurMa.

Teopernueckue BOnpocsl

1. [TonsTue anropurma. MaTemMaTiHueckue Moeu anroputma. Kimaccuukarys s3ui-
KOB ITPO-rPaMMUPOBaHUE 110 MaTEMaTUYECKON MOJIENH aJIrOPUTMA.

2. lerepmunupoBannast MmamuHa Teiopunra (JMT): «4€pHBIH SIUK» U CTPYKTYpHAs
cxema.

3. YHuBepcanbHas MamrHa TelopuHTa (YHUBEPCATbHBINA HHTEPIIEPETATOP). APXUTEK-
Typa ¢on HelimaHa.

4. AnropuTMHYECKU HepaspelnmMble npooemsl. [IpobieMa ocTaHOBKHM MallHbI
Teropunra.

5. Te3uc Trropunra.

6. IIpuMUTUBHO-PEKYPCUBHBIE (DYHKITUH.

7. Jloka3aTenbCTBO MPUMUTUBHON PEKYPCUBHOCTH apU(PMETHUECKUX OINEpaIUid.

8. HacTH4YHO-peKypCUBHBIE (PYHKIINH.

9. Tesuc Yépua.

10. OxBuBanenTHocTh Mojenel IMT u BeIYuCIUMON (YHKITHH.

11. [ToHsATHE BHIYMCIUTEIBHOMN CII0)KHOCTH aJITOPUTMa KaK YMCIIa I1aroB 1€TepMHUHU-
POBaHHOM MalIMHbI THIOpHHTA.

12. HenerepmuaupoBanHas Mammaa Teropuara (HAMT).

13. TloHsATHE BHIYMCINUTENIBHOM CI0KHOCTH aJITOPUTMA KaK YMCIIa I11aroB HeJleTepMHu-
HHUPOBAaHHOM MalllMHbI ThIOpUHTA.

14. Knaccudukanus aaropuTMOB U 3a/1a4 [0 BEIYHCIUTEILHON CII0KHOCTH.

YMmern

- CTPOUTH ACTCPMHUHUPOBAHHBIC MAllIMHBI
TBIOpI/IHFa AJId pCHICHUA MOACIILHBIX 3a1a4;
- OIIPCACIIATE MPHUHAJIC)KHOCTD MO)I@JILHOI)’I

[IpakTuyeckue 3aJaHbs
1. ITo auarpamme nepexo0B cocTaBUTh cuctemy komana JIMT. Kak ona npeobpa3zyer




CTpyKTypHBII
DJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS

KOMIICTCHIIM U

OneHouHble CpeacTBa

3agauu K kiaccy E, NP, P;

- OIIPEACIIATD, ABJISICTCS JIU MOJICJIbHAS 3a-
nmaga NP-monHoi;

- OIIPEACIIATh Pa3MEPHOCTD 3a/1a4u;

- ONIPEACIIATh BRIYUCIUTEIBHYIO CIIOKHOCTh
alropuTMa.

3aIIMCaHHOC Ha JICHTC CJI0OBO U3 Hyneﬁ u e,Z[I/IHI/II_[?

L
4
T
-y
™~
-

P

2. 3anucath cuctemy komana JIMT croxenus nByx umcen u u300pasuth e€ rpad me-
pexoznoB. Yuncna 3anucanbl Ha JJIEHTE B YHAPHOM KOJI€ C pa3IuIUTEIeM-3BE310UKOM.
3. [loctpouts quarpammy Nepexo/I0B MallMHbl ThIOPUHTA, BEIUMCISIONICH JJOTHYe-

CKHH MpeauKaT P(a-qéTHoe). Yucno o 3ajaHO B YHAPHOM KOJIE.

- HaBBIKOM pa3pabOTKM U aHAJIU3a peKyp-

Bnanerts
CUBHBIX aJITOPUTMOB.

3anuiuTe peKypCUBHbIN BapHAHT AJITOPUTMA C BO3BPATOM.

KoHTposbHBIE BOIIPOCHI:

1. ITpu BBINOJIHEHUH KAKOTO YCIOBHS PEKYpPCHUS OCTaHABIUBAECTCS?

2. Ilepeuncnute Mociea0BaTENbHOCTD IATOB MPHU peaTU3aUH «IIPSIMOTO XOAA».
3. Ilepeuncnure nocaen0BaTENbHOCTD 11IAr0B BO3BPATA.

4. M0>KHO JI IOJTyYUTh BCE PELICHUS 3a1auu?

5. PeanmyﬁTe AJITOPUTM C BO3BPATOM JIA pCHICHUA 3aauU «CYMMa pa3sMepoB» U I10-
JIYy4YUTEC BCC Ha6op51 CYMMBI € TOYHOCTBIO OO0 MEPECCTAHOBKU CJIaracMbIX.

6. Kak npu renepanyu HaOOpoB CyMMBbI U30aBUTHCS OT F€HEPALlUU TOBTOPSIFOIIUXCS
peieHnii?

ITIK-2 Cnioco0HOCTBIO pa3padaTbiBaTh KOMIIOHEHTHI ANMAPATHO-NIPOIPAMMHBIX KOMILIEKCOB M 0a3 JaHHBIX, HCN0JIb3Ysl COBPeMEeHHbIC HH-
CTPYMCHTAJIBHBIC CPEACTBA U TEXHOJOIMH IPOrpaMMHUpPOBaHUA
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CTpyKTypHBII

HIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OrneHouHbIE CPEACTBA
KOMIIETEHIIUH
1. Omnpenenenue NOIMHOMHAIBHON CBOAUMOCTH.
2. Kiacc NP-nonHbIX 3a1a4.
3. DOxBusBaizeHTHOCTH NP-monHBIX 3a/1ay.
4. JoxazarenbcTBO NP-IOJHOTHI 3a/1a4M METO/I0M CY>KEHHSI.
5. Tounsie meTonbl pemenuss NP-miosHbBIX 3a1a4.
6. OOmas cxema ajJropuTMa ¢ BO3BPAaTOM.
- opMymupoBKr MogeabHbIX NP-monupix | /- OOIIas cxema anroputma ¢ Bo3BpaToM. OTCeYeHHE MOBTOPSIOIINXCS PEIICHUIA.
3aj1au; I'eneparnus pemeHuit B JIEKCHKOTPahUIeCcKOM MOPSIKE.
- YHUBEpCaIbHbIC TOUHBIC AIrOPUTMBI st | 8- MOAMUKaLs o0Iel CXCMBI 1Sl PELICHUS 3314 HA MUHHMYM.
pemennst NP-ronHbIX 3a7a4; 9. Monudwukarus o0mei cxeMbl U penieHus 3a1ad Ha MakcuMyM. [IpuHInn BKITIO-
3HaTh - IpUOIIKEHHBIE alITOPUTMBI JJIs1 HEKOTO- ICHUA-HCBKITFOICHHUA.
pBIX MOZEIbHBIX NP-TIONHBIX 3a1a4; 10. IonsTHe 3amaun ontumuzanuu. Pemenne NP-ToMHBIX 33124 ONTHMU3ALUH TTPH-
- ompeiesieHnst aOCOIIOTHON U OTHOCUTEIIb- OJMKEHHBIMH AIITOPUTMAMH.
HOM IIOTPEIIHOCTH IIPUOIHKEHHOTO AIro- 11. ITonATne abCOMOTHON NOrPEITHOCTH IPUONMKEHHOTO PEIIEHHUS 3a1a41 ONTHMHU-
pUTMa. 3alHH.
12. TloHsATHE OTHOCUTEIBHOM MOTPEITHOCTH MPHOIIKEHHOTO PEIICHUS 3a/1a4H OTITH-
MU3aIUH.
13. BepxHue 1 HIDKHUE OIICHKH MOTPEUTHOCTH MPUOIMKEHHBIX allTOPUTMOB.
14. TTpubnnKEHHBIE ATOPUTMBI JUIs 3a7a4ll «YTIaKOBKa B KOHTeHHepb». FF-
anroput™. FFD-anroputm.
- pemats NP-TOTHELS 327248 TOTHBIMH a71- Pemuth sanaty <(YHaKOBI(j:1 B KOHTeHHepbD» TouHbIM U FFD-anroputmom. [{na FFD-
rOpHIMAME; NITOPHTMa HAllTH «T1I0XOi» NPUMEP, TOCTPOUTE OECKOHEUHYIO CEPUI0 (IITOXHX)
- pemars NP-ToHbE 38124 onTHMuzamy | TPPMEPOB, HAHTH OTHOCHTENEHYIO NOrPEIIHOCTE.
YmMmeth NpUOIMKEHHBIMH aJITOPUTMAMU; KonTponbHbIe BOIPOCE!:

- CTPOUTH OCCKOHCYHBIC CCPUHN TIIOXUX)
MPHUMEPOB U OMPEACIIATh, HUKHUC OLICHKN
MOrpeIIHOCTHU HpI/IGHI/I)KéHHOFO aJiropuTMma.

1. HazoBure 1eneByto (GyHKIMIO U OTpaHUYEHUE JTaHHOM 3a/1auu.
2. Kakoe ycrnoBre He00X0AUMO MTPOBEPATh IPU YIAKOBKE KaXkJ0ro mpeamera?
3. B xakoMm cityyae He0OX0IMMO YBEIHMUUTh YUCIIO UCIIOJIb30BAHHBIX KOHTEHHEPOB?
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CTpyKTypHBII

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeacTBa
KOMIIETEHLINU
4. CKOJIbKO KOHTEHHEPOB OYJIET 3all0THEHO B Xy/AIIEeM ciydae?
5. Byzaer nu ogHa)x b1 yIIakOBaHHBIN MPEIMET MEPENIOKEH B APYTroil KOHTEHHEp npu
yIakoBKe TOYHBIM anroputmomM? FFD-anroputmom?
6. KakoBa cinoxHocTh TouHoro anroputma? FFD-anropurma?
3anuinTe peKypCUBHBIN BapUaHT AJITOPUTMA C BO3BPATOM.
- HAaBBIKOM pEAJIN3aLMU aITOPUTMOB Ha KoHTpoubHble BONpPOCHL:
A3BIKE TIPOrPAMMUPOBaHus, noanepxkuparo- | 1. [Ipy BBINOIHEHUH KAKOTO YCIOBUS PEKYPCHUsI OCTAaHABJINBACTCS?
Brnanets IIEM PCKYPCHIO; 2. [lepeuncnure mocnea0BaTEIBHOCTD IIATOB MPHU PEATH3AIUH «IIPSIMOTO XO1a.

- HAaBbIKOM TCCTHUPOBAHHA U OTJIAAKH IIPO-
I'paMMBI.

3. HepeqnanTe MMOCJICAOBATCIIbHOCTD IIAaroB BO3Bpara.

4. PeanusyiiTe aJIrOPUTM C BO3BPATOM JJIs perieHus 1000t moaensHoi NP-monHoi
3aJ1auH.

23



0) Ilopsinox mpoBeJeHUs] NMPOMEKYTOYHOH AaTTECTALMM, MOKA3aTeJIH M KPHUTEPUH
OLICHHBAHUS:

[IpomesxyTouHast aTTecTanus No JUCUUIUINHE «AJTOPUTMBI Ha CETAX U rpadax» BKIIOYACT
TEOPETHYECKHUE BOIIPOCHI, TO3BOJISIOIINE OLICHUTH YPOBEHb YCBOCHUS 00yUYarOIMMUCS 3HAHUM, 1
NPaKTUYECKHUE 33J]aHUs, BBIBISIONINE CTEIIEHb CPOPMHUPOBAHHOCTA YMEHHUH M BIaJICHHH, TPO-
BoJUTCS B (hopme 3adera.

3ayer 1Mo MUCHMILIMHE MPOBOIUTCS MO Pe3ysbTaTaM OTYETHOCTH HAa MPAKTUYECKUX 3aHSs-
THSIX C OIIPOCOM B YCTHOW (hopMe 110 3Taram BBIIOJTHEHUS M aKTUBHOTO BBICTYIIICHUS B Oecerie-
00CYX/IeHUH Ha JICKIMOHHBIX 3aHITHSAX.

IMoka3aTenu U KPUTEPUHU OLIEHUBAHUS 3a4eTa:

— Ha OLIEHKY «3a4TeHO0» — O0yUaIOMIMIACs IEMOHCTPUPYET MOPOTOBBIN YpOBEHb c(hopMUpOBaH-
HOCTH KOMITCTEHIIHH;

— Ha OLICHKY «He 3aYTeH0» — 00YJaIoLINiics IeMOHCTpUpYeT 3HaHus He 6osee 20% TeopeTnye-
CKOT'0 MaTepHaja, JOIyCKaeT CYIIECTBEHHbIC OIIMOKH, HE MOXKET MOKa3aTh WHTEIUICKTYalbHbIC
HaBBIKH PEUICHUS MPOCTHIX 3a7ad.

8 YueOHo-MeTonM4eckoe U HHGOPMALHOHHOE o0ecneyeHne TUCHUIIIUHBI (MOTYJIs1)

a) OcHoBHas JUTEpaTypa:

1. Muxkos, A.FO. Anroputmsbl U TeOpHs CIOKHOCTH: yueOHoe mocobue [Teker]. / A1O.
Muxos, H.C. Cubunésa — M.: ®I'YIT HTL «Mudopmpeructp», 2017. — Ne 0321702297

2. Kopwmen T.X. Anroputmsl: moctpoenue u ananus [Tekcr] / T.X. Kopmen, U.N. Jleii-
3epcoH, P. JI. Pusect u np. — BUJIBAMC, 2013. — 1328 c.

0) lonoJHUTeILHAS JIUTEPATypa:

3. Muxkos, A.}O. Anroputmbl Ha ceTsx U rpadax: yaeoHoe nmocobdbue [Teker]. / A.1O.
Muxos, C.U. ®aitnmreitn — M.: ®I'YIT HTL «Mupopmpeructp», 2016. — Ne 0321601532.

2. D'spu, M. BeraucnurensHbie MaliiHbl ¥ TpyAHOpeIIaeMbie 3aaaun [ Texct]/ M. ['apu,
. JIxxoHcoH. — M. : Mup, 1982. —416 c.

3. Illymoga, JI.B.HacTuuHO-peKypCUBHBIE (PYHKIINU U AITOPUTMBI: Y4eOHOE IToco0me
[Texcr] / JI.B. IllymoBa, O.B. Boponuna, A.A. IlInonsko. — Marauroropck: MI'TY, 2004, — 57
c.

B) [Iporpammuoe obecnneyenune u MHTEpHET-pecypchl:

Ilpocpammmnoe obecneyenue: TUIEH3NOHHOE MPOTPAMMHOE OOECTICYCHHE: OTEepaIOHHAs
cuctema MS Windows 2007; MS Office 2010; PacketTracerre, ycTaHOBJICHHbIE Ha KaXIOM Iep-
COHAJILHOM KOMITbloTepe BeluucauTenbHoro nentpa @I'bOY BIIO «MI'TVY .

[lepeueHb JIUIIEH3MOHHOTO MTPOTPAMMHOTO OOECTICUEHUsI TIO CCHLIKE:

http://sps.vuz.magtu.ru/Shared%20Documents/Forms/Allltems.aspx?RootFolder=%2FShar
ed%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%
D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%
B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A
1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D
0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D
0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%
BE%D0%B5%20%D0%9F%D0%9E&Initial Tabld=Ribbon.Document&VisibilityContext=WSS
TabPersistence

Oguyuanvhuvle catimol npombluLIeHHbIX npeonpusimuil u opeanuzayuu: http://www.mmk.ru
, http://www.magtu.ru , u T.1m.; pa3paboTYUKOB MPOrpaMMHBIX MPOAYKTOB: http://www.statsoft.ru
, http://www.microsoft.com , http://www.netacad.com u T.11.

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJ'II)HO-TeXHI/I‘IeCKOC obecreyeHne JUCIMITIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUe ayJUTOPUH OcHallleHue ayIuToOpun

JlekuyoHHas aynutopust MynbTUMeaUIHbIE CPEACTBA XPAHEHHUS, IEPEaaYr 1



http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://www.mmk.ru/
http://www.magtu.ru/
http://www.statsoft.ru/
http://www.microsoft.com/
http://www.netacad.com/

Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauToOpuun

npeCcTaBIeHUs HHPOPMALIUU

KomnbproTepHslit ki1acce

[Tepconanbubie KoMIbIOTEPHI ¢ maketoM Office, Brixomom

B VIHTEpHET U C TOCTYINOM B AJIEKTPOHHYIO HH(pOpMAIIH-
OHHO-00Pa30BaTEIbHYIO CPEY YHUBEPCUTETA

Aynuropuu 1Ji CaMOCTOSITENIbHOI
pabOTHI: KOMITBIOTEPHBIC KIIACCHI;
YUTaJIbHbBIE 3aJIbl OMOINOTEKHU

Bcee xnacest YUT u ACY ¢ nepcoHalbHBIMU KOMIIbIOTE-

pamu, BBIXOJIOM B IHTEpHET | C JIOCTYIIOM B 3JICKTPOH-
HYI0 HH()OPMALIMOHHO-00pa30BaTeIbHYIO CPEAY YHHBEP
cuTeTa

AyauTopuid st TPYNIOBBIX U UH-
JTUBHUIYAIbHBIX KOHCYJIbTAIINH, TE-
KYIIEro KOHTPOJIA U MMPOMEXKYTOU-
HOM aTTecTalfu

Ayn. 282 u knacesl YUT u ACY

IToMemieHus A1 CaMOCTOSTSIBHOM
paboThl 00yUaroIUXCsl, OCHAIICH-
HBIX KOMIIBIOTEPHOU TEXHUKOH €
BO3MO>KHOCTBIO ITOJKIOUCHHUS K
cetu «VIHTEpHET» U HAIUYUEM JI0-
CTyIa B 3JIEKTPOHHYIO HH(pOpMa-
[IHOHHO-00Pa30BaTEIBHYIO CPENY
OpraHu3aIuu

Knaccet YUT u ACY

[TomeneHust a1 XpaHEHHUS U IPO-
(bUITaKTHYECKOTro 00CTYKUBAHUS
yueOHOro 000pyAOBAHHUS

LlenTp nH(DOPMALIMOHHBIX TEXHOIOTUHN — ay. 379
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