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DoHA OLIEHOYHBIX CPEICTB AT IPOBEICHUS IPOMEKYTOYHOM aTTeCTalul

[losicHuTenbHas 3anMCKa
®onp oueHounblx cpeacts (ganee — POC) i OpoMEXKYTOYHOHM aTTecTaMu IO JucHUIUIMHE «JlucKpeTHas
MaTeMaTHKa» pa3paboTaH B COOTBETCTBUM C (helepaJbHBIM TI'OCYIapCTBEHHBIM OOpPa30BaTENbHBIM CTaHAAPTOM BBICIIETO
o0pazoBaHus — OakalaBpuaT 10 HampapiaeHUIo noArotoBku 44.03.05 Ilenarorudeckoe obpasoBanue (C AByMs MpoQuisMu
MOJITOTOBKH), YTBEPXKICHHOTO NMpHKa3oM MuHHCTEpcTBa 00pa3oBaHusl U Hayku Poccuiickoit ®@eneparmu ot 22 ¢eBpans
2018 r. Ne 125, ocHOBHOI npodeccroHanbHOI 06pa3oBaTenbHOM nporpaMmoil «Matemaruka» u «MHbopMaTHKa» ¢ ydeToM
TpeboBanmii npodeccuoHaabHOTO cTanaapta «llemaror (megaroruyueckas ACATEILHOCTD B cepe AOMIKOIBHOTO, HAaYaIbHOTO
o0rmiero, OCHOBHOrO 0OIIero, cpeaHero ooOmero oOpa3oBaHUs) (BOCIUTATENb, YYHUTENb)», YTBEPHKIACHHOTO IPHKA30M
MunucTepcTBa Tpyla U COlMaibHOM 3amuThl Poccniickoit Meaepanuu oT 18 okrsaops 2013 1. Ne 544H. (3apeructpupoBaH
MunucrepctBom toctuiuu Poccuiickoit ®enepaunu 6 nexadbps 2013 r., perucrpanuonusiii Ne 30550), ¢ nu3MeHeHusIMH,
BHECCHHBIMH TNPHKa3aMd MUHHUCTEPCTBA TPYAa M CONMANbHOU 3amuThl Poccuiickoit ®enepanuun ot 25 aekadps 2014 r. Ne
11151 (3apeructpupoBan MunucrepcTBoM toctuiuu Poccuiickoit ®enepanuu 19 despans 2015 r., peructpaioHHsiii Ne
36091) u ot 5 aBrycra 2016 1. Ne 422H (3apeructpupoBad MuHHCTEPCTBOM tocTHLIMK Poccuiickoit denepanuu 23 aBrycra
2016 r., peructpanuoHHbIN Ne 43326).
Hens @OC 1 MPOMEKYTOYHOM aTTECTAIlM — YCTAHOBICHHE YPOBHS C(HOPMHUPOBAHHOCTH YaCTH KOMIeTeHImn — Y K-
1, VK-2
3anaun ®OC a1 MPOMEKYTOUHOM aTTECTAIMH - KOHTPOJIb KAYECTBA M YPOBHS JOCTHIKEHUS PE3YJILTATOB O0YUYCHHUS TI0
(hopMHUpyeMBIM B COOTBETCTBUH C Y4€OHBIM IJIAHOM KOMIIETEHIIUSM:
VYK-1 CniocobGeH ocymecTBIsATh TOUCK, KPUTUYECKUI aHAIN3 U CHHTE3 WH(OPMAIMH, IPUMEHSITh CUCTEMHBIH MOIX0/T
JUISL PEIICHUS TOCTABJICHHBIX 3a]a4
VK-1.1. Ananuzupyer 3a1a4y, BbIIEISI STAIBI €€ PelIeHNs, JeUCTBUS 10 PEIISHUIO 3a0a9u
3HaeT OCHOBHbIE MOJIENIH UCCIEI0BAHU onepanuii
YMeeT CTpOHTh MaTeMaTHYEeCKyI0 MOJeNb 3aJadyd, IPOIecca, SIBICHHs, HCIOJB3Ys armapar HCCIeJOBaHMUS
OoTIeparuii;.
VK-1.2. HaxoauT, KpHUTHYECKH aHAJIU3UPYeT UM BBIOMpaeT WHPOPMAIUIO, HEOOXOIMMYIO JUIS PEIICHHS
MOCTaBJIEHHOH 3aJauu
3HaeT OCHOBHbIE TEOPETUUECKHUE MOJI0KEeHUs, MeTo bl «McecnenoBanus onepanuii
YMeeT NpUMEHHTh 3HaHHMS, MONTyYEHHBIE B XOI€ OCBOSHHS MAaTeMaTHUECKOTO aHalu3a, aureOpbl, TeOMETPUH HpH
peLIeHnH 3a1a4 HCCIIeIOBAHMS ONepaLii
YK-1.3. PaccmarpuBaeT pa3iIMyHble BAPUAHTHI PEICHUS 3aJa4ul, OLIEHUBAET UX IPEUMYILECTBA U PUCKU
YMeeT npUMEeHSTh METOBI HCCIIEI0BaHMS ONIepaliil K PEIICHHIO TIPUKIIAJHBIX 3312
YK-2. Cnocoben ompenensaTh Kpyr 3ajad B paMKax IIOCTaBJICHHOW LieJM U BHIOMpAaTh ONTUMAIbHBIC CIOCOOBI MX
penIeHus, HCXOI U3 NIEHCTBYIOIIUX MPABOBEIX HOPM, HMEIOLINXCS PECYPCOB U OTpaHHYCHUIH
VK-2.1. @opMmymupyeT COBOKYINHOCTb B3aUMOCBSA3aHHBIX 3aJad B paMKax IIOCTAaBICHHOM nemu paboTsl,
o0ecreynBaloInX ee TOCTIKEHHE; OIpeelsIeT 0KUIaeMble Pe3YIbTaThl PEIICHUs TOCTABIECHHBIX 33134
YMeeT MpOBOAUTH aHAIU3 3ajJad JUCLUIUIMHBL «McciienoBaHue omepanuit»y (OpMyaupoBaTh LENU M 3Tallbl
pelnIeHus 3a1auu
YK-2.2. [IpoexTupyeT pelieHue KOHKPETHO 3a1a4n IPOeKTa, BEIOMPas ONTUMAJIbHBIN CIIOCO0 €€ PelIeHHs, HCXO I
U3 IEWCTBYIOIIHNX MIPABOBBIX HOPM M UMEIOIIMXCS PECYPCOB M OTpaHWYCHHI
YMeer paboTaTh ¢ HAay4dHOW JUTEPaTYpOoH M APYrMMH HCTOYHHMKAMM HaydyHOM HHQOpMalMy IO MaTeMaTHKe;
TUTAaHAPOBATH U OCYIIECTBIISITH CBOIO MMPOEKTHYIO ESITENLHOCT B PaMKax JUCHHUILINHEI «ccrenoBaHms oniepariii»
YK-2.3 KauecTBeHHO pelIaeT KOHKPETHBIE 3a7a4yu (MCCIENOBAaHUS, MPOEKTA, NESITEIbHOCTH) 32 YCTaHOBJICHHOE
BpeMst
Ymeet: pemats 3anaun «MccnenoBanus onepanuii» (permaTs 3a1a4y JIMHEHHOTo IpOorpaMMUPOBaHUs TpadhUUECKUM
METOJIOM, CUMIUIEKC-METOJIOM; 3aJa4l HEIMHEHHOTO MPOTPaAMMHPOBAHUS, TEOPUH MATPUYHBIX UTP, CHCTEM MAacCOBOTO
00CITy>)KUBaHHUS)
VK-2.4. Ily6:iuaHO npeacTaBisieT pe3ynbTaThl PEIIeHus 3a1a4 UCCIIEA0BAHHS, TIPOSKTa, NeITeTbHOCTH
3HaeT: mpaBuia penienust, ohopMIEHHS U IpeCTaBIeHus pemenus 3anaun «cenenoBanus onepanuii»;
YMeeT: npencTaBisTh peleHne 3aaa4 «MccnenoBaHus Onepariii)
CeMeCTp -3aueT
TpeboBaHHe K ITPOLIEAYPE OLCHKH:
IMomemienue: 0coObIX TpeOOBaHU HET
O6opynoBanue: He TpeOyercs
WncTtpymeHTsI:
PacxoxHple MaTepraIbl: OMIIETHI K 3a4eTy
JlocTyn K JONOJHUTENBHBIM CIIPABOYHBIM MaTe€pHaiaM: He IIPeAyCMOTPEH
Hopwmer Bpemenu: 40 MUHYT Ha MOATOTOBKY, 15 MUHYT Ha OTBET
Buret k 3K3aMeHy COCTOST U3 OJHOTO TEOPETHYECKOI0 BOIPOCa U OHOH 3anaun.
KoMIUIEKT OLIEHOYHBIX CPEJCTB JUTS MIPOBENICHNUS TPOMEKYTOYHOH aTTeCTalui
[IpoBepsiemble KOMIETEHLIUU:
VYK-1 CriocobGeH ocymiecTBISITh MOUCK, KPUTHYESCKUI aHaINW3 H CHHTE3 MH(MOPMAIIMH, IPHMEHSITh CUCTEMHBIH MOIXO0J
JUT PCIICHUA MMOCTABJICHHBIX 3a/1a4
VK-1.1. AHanusupyer 3a1aqy, BBISISS OTAIBI €€ PEICHUs], ISHCTBUS IO PEICHUIO 3a1a41
3HaeT OCHOBHBIE MOJICITH UCCIEAOBAHNs ONlepanuii
YMeeT CTpOHTh MaTeMaTHYEeCKYI0 MOIENb 3aJadyd, Ipolecca, SBICHUS, HCIONb3Yys allaparT HCCICIOBaHHS
OTIeparuii;.
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DoHA OLIEHOYHBIX CPEICTB AT IPOBEICHUS IPOMEKYTOYHOM aTTeCTalul

VK-1.2. HaxoauT, KpUTHYECKH aHAIM3UPYET UM BHIOMpaeT WHPOPMAILUIO, HEOOXOAMMYIO [UIsS PCIICHHUS
MOCTaBIICHHOH 33124
3HaeT OCHOBHbIE TEOPETHUECKHUE MOJI0kKEHUs, MeTobl «McecnenoBanus onepanuiiy
YMeeT NpUMEHHTHh 3HaHHUS, MONyYEHHBIE B XOA€ OCBOCHHUS MaTeMaTHYECKOTO aHallU3a, aareOpbl, TeOMETpUH IpH
pEIIEeHNUH 3a/1a4 UCCIIeI0OBAHUS Olepalui
VK-1.3. PaccmatpuBaeT pa3indHble BapHAHTHI PEIICHUS 3a7auH, OLEHUBAET WX MPEUMYIIECTBA U PUCKH
YMeeT IpUMEHSATh METO bl UCCIICAOBAHUS OTIEPAIlUi K PELICHUIO IPUKIIAIHbIX 3a/1a4

Tun (dbopma) 3a1aHUA: TEOPETUUECKUE BOIPOCHL, 3aJaUH.

[Ipumep THMOBBIX 3adaHMIA:

IlepeueHb TEOPETUYECKUX BOIIPOCOB K 3aUETy

1. 3amaun nccneqoBaHUS OTIEPaALIUii.

2. IlocTpoeHue MaTeMaTUIECKUX MOJIEIEH.

3. ®opMsl 331241 TMHEHHOIO IPOrPaMMUPOBAHUSL.

4. O6nacTh JIOMYCTUMBIX PELICHUH 3a/1a4i JIMHEWHOTO TIPOTPaMMHUPOBAHHUSL.

5. I'pacuueckuii MeTo]| pelieHHs 3a/ad IMHEHHOro MporpaMMupoBaHus. BekTop-rpaguent. JIMHUM ypoBHS LieseBOR
(dhyHKIHH.

6. CUMIUIEKCHBIN METOJI pellIeHuUs 3a1a4 JIMHEHHOT0 IpOrpaMMUPOBaHHUS.

7. llpeamodTUTENbHBI BHUA CHCTEMBI OTpAaHHYEHUH 3aadd JIMHEWHOTO TMPOTPAMMHPOBAHHUS IIPH PEUICHUU
CHMILIEKCHBIM METO/IOM.

8. Kputepuii onTUMaasHOCTH OMOPHOTO IUTaHA 3afadd JIMHEHHOTO MPOrpaMMHUPOBAHUS MPH PEIICHUH CHUMILIEKCHBIM
METOJIOM.

9. Ilepexon Kk HeXyALIEMY IIJIaHY 33Ja4yl JUHEHHOTO MPOrpaMMHUPOBAHUS IIPU PEIIEHHH CUMIIJIEKCHBIM METO/IOM.

10. MaremaTHyeckas MOJIeNIb TPAHCHOPTHOU 3a1a4n. DopMBI TpaHCIIOPTHOI 33124 H.

11. CiocoObI MOCTPOCHUS HAYATILHOTO OTIOPHOTO TUIaHA TPAHCTIOPTHOM 3a/1a4H.

12. MeTonb!l pelieHus: TpPaHCIIOPTHOH 3aJatdH.

3anauu

1. I'paduyeckuii MeTox pelIeHus 3aJaul TMHEHHOTO IPOrpaMMHUPOBaHMUS:

1) Pemute 3a1a4y IMHEHHOTO MPOTPAMMHPOBAHUS TPpadUUECKUM CIIOCOOOM:

—3x; + 2x, <4,
—x, + 2x, <8,
x; +x, = 10,
4x; —x, < 20,
2) PemuTs 3a1auy IMHEHHOTO NPOrpaMMHUPOBAHUS IPpaUIECKUM CIIOCOOOM:
—3x;+2x, <6,
2x; —3x, <6,
x; <6,

x, <6,

3) PemnTh 3a1a4y JIMHEHHOTO IPOrPaMMHUPOBAHUS TPAPUICCKUM CIIOCOOOM:
—6x; +x, <3,
F(X) = —x; — x, = max npu orpaHnueHnsx: { —5x; + 9x, < 45, x;,x, = 0.
x; —3x, <3,
4) Pemuth 3aaqy JMHEHHOTO IPOrpaMMHUPOBAHUS TPAdhHUECKUM CIIOCOOOM:
—3x; +2x, < 4,
—x; +2x, <8,
x, +x, <10,
4x, — x, < 20,
5) Pemnth 3a1a4y JIMHEHHOTO IPOrPaMMHUPOBAHUS TPAPUISCKUM CIIOCOOOM:
—3x; +2x, < 2,
x, + 2x, = 10,
X, — 5%, <5, X1, %5 = 0.
X, +x, <4,
6) PemuTs 3a1auy TMHEHHOTO MIPOrpaMMHUPOBAHUS IPadUIECKUM CIIOCOOOM:
6x, —x, = 3,
—x; +2x, <8,
F(X) = 15x; + 10x, — max npu orpanudeHusix: § 3x; + 2x, < 24,x,,x, > 0.
X — Xy, <3,
X1 +2x, =2,
7) Pemuth 3a7a4uy JIMHEHHOTO MPOTPAMMHUPOBAHUS rPpaUUECKUM CIIOCOOOM:
3x; —x, 20,
X, — Xy = —2,
4x; — x, < 16,
2x1 — X, <6,
8) Pemmth 3a1a4y IMHEHHOTO MPOTrPaMMHPOBaHUS TPAPUUECKHM CIIOCOOOM:

F(X) = —x; — x, = max npu orpaHu4YEHUsX: X1, %, 2 0.

F(X) = 3x; — x, & max npu orpaHuYEeHHsX: X1, %X, = 0.

F(X) = 2x; + 2x, - max npu orpaHUYEHHsX: X1,%, = 0.

F(X) = 2x, + 4x, - max 0pu orpaHUYCHUSX:

F(X) = 3x; + 2x, » max nupu orpaHAYCHUSIX: X1,%; = 0.
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—x; +x, £ 2,
2xy + 3x, = 16,
x; +x, <10,
2x, —x, <8,
9) PemuTh 3a/1a4y JTUHEHHOTO IPOrPAMMHUPOBAHUS TPAPUIECKUAM CIIOCOOOM:

2x; + 3x, <6,
L(x) = 3x; + x, » max npu orpannyeHusx: 12x; — 3x, < 3,
x; =2 0,x, =2 0.

F(X) = 2x; — X, = Max Ipy OrpaHUYEHHSIX: x;,%, > 0.

10) Penuts 3agady JMHEHHOTO IPOrPaMMUPOBAHUS I'PahUUECKUM CIIOCOOOM:

x; +4x, =8,
x; < 4,
2x, =5,

x;=20,x, = 0.

L(x) = 2x; + 3x, > max npu OrpaHUYCHHUSIX:

11) Pemmuts 3agady JMHEHHOTO IPOrPaMMUPOBAHUS I'PahUUECKUM CIIOCOOOM:

X —x, =0,
L(x) = 2x; — 10x, > min npu orpaHuyYeHusx: {x, — 5x, = —5,
x; =2 0,x, =2 0.

12) Pemuts 3aady JMHEHHOTO IPOrpaMMUPOBAHUS I'pahUUECKUM CIIOCOOOM:

X1 +x2 = 4;
X, +x, <2,
x; + 2x, <10,
x; =20,x, =2 0.

F = 2x; — x, = min npu orpaHUYeHUsX:

13) Pemuth 3aauy JIMHEHHOTo IPOrpaMMUPOBaHUS IpadHUECKUM CIIOCOOOM:

Xy —x,; <3,
—3x; +x, <6,
X, =4,

x; =20,x, =2 0.

L(x) = 3x; + 5x, - max npu orpaHUYEHHsX:

14) Pemutsh 3agauy TMHEHHOTO IPOrpaMMUPOBAHUS TPahUUECKUM CIIOCOOOM:

3x;+x, =9,
x; +2x, =8,
x, +6x, =212,
x;=20,x, =2 0.

L(x) = 4x, + 6x, > min npu OrpaHAYEHUSX:

15) Peutsb 3anauy IMHEHHOro MPOrpaMMUPOBaHUS IpadHUECKUM CIIOCOOOM:

2x; + 4x, < 16,
—4x; + 2x, < 8,
Xy +3x, 209,
x; =20,x, =2 0.
2. CUMITIEKCHBIA METO/] pEIICHHS 3aJa9H JTHHEWHOTO MPOTPAMMHUPOBAHUSI.
1) Pemuts 3a1auy IMHEHHOTO NIPOrpaMMHUPOBAHUS CUMILIEKCHBIM METOIOM:
F(X) = x; + 4x, + x3 > max npu OrpaHUYEHUSX:
—x1 + 2%, + x3 = 4,
3%+ %, +2x3 <9, x> 0,j = 13.
2%y +3x, + X3 =2 6,
2) PemuTs 3a1auy TMHEHHOTO NPOrpaMMHUPOBAHUS CUMIIIEKCHBIM METOIOM:
F(X) = 3x; + 2x, + 3x3 » max npu orpaHU4eHUsIX:
—X; — X, + 2x3 < =2,
=X+ 2%, +x3 <4, x 20, j=13.
X1 +2x3 =6,
3) PemuTs 3a1auy TMHEHHOTO NPOrpaMMHUPOBAHUS CUMIIIEKCHBIM METOIOM:
F(X) = 2x; + x, — x3 — min npyu orpaHU4YEHUSIX:
2x1 +x, — x5 =5,
X +2%,+x3<7,520, j=13.
X1 — Xy + 2x3 =1,
4) Pemuth 3aa4y IMHEHHOTO IPOrPaMMUPOBAHUS CUMILIEKCHBIM METOIOM:
F(X) = x; + 2x, + x3 > max npu orpaHUYCHUSX:
—X; — Xy +x3 <1,
X +x+x3=3, x20, j=1,
X, +x3 <1,
5) PemnTs 3aaqy TMHEHHOTO NPOrpaMMHUPOBAHUS CUMIIIEKCHBIM METOJIOM:
F(X) = x; — x, + x3 > max npu orpaHUYEHNX:
4x, + 2%, +x3 2 6,
—x1t+x,+x3=1 x =0, j=ﬁ.
X, — Xy +4x3 < 24,
6) PemuTs 3a1a4y TuHEHHOTO0 NPOrpaMMHUPOBAHUS CUMILIEKCHBIM METOJOM:
F(X) = 2x; + x, + 3x3 = max npu orpaHUYCHUSIX:

L(x) = x; + x, > Max npu OrpaHAYEHHUSIK:

w
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—2x1+x,+2x3=2, x;20, j=13.
—2X, — Xy + 2x3 = —6,
7) Pemmts 3amaqy TMHEHHOTO MTPOTPaMMHUPOBAHUS CUMITJIEKCHBIM METOIOM:
F(X) = 5x; + 2x, + x3 = max npu orpaHUYCHUSX:
[ Xy +x; +x3 =3, L

{ X, + 2%, —x3 = 2, L

3x; +4x; +2x3 <12, x, 20, j=13.
X1+ 2x, + 2x3 = 4,
8) Pemmth 3amady MTUHEHHOTO IPOrpPaMMHUPOBAHUS CUMITJIEKCHBIM METOIOM:
F(X) = 6x; + 7x, + 9x3 = min npu orpaHUYEHUSX:
X1 + 2x, +3x3 = 5,
[ X +x,+x322, %20, j=ﬁ.
X1 + 2x, + 6x5 = 4,
9) PenTh 33124y JIMHEHHOTO MPOTPAMMHUPOBAHUS CUMILICKCHBIM METOIOM:
F(X) = 5x; + 2x, + x; & max npu orpaHUYEHHsX:
x1+x, +x3 23,
[x1+2x2+x3=1, x =0, j=13.
X1 — X, +x3 <12,
10) Pemuts 3a1a4y TMHSHHOTO MPOTPAMMUPOBAHHS CUMILICKCHBIM METOIOM:
F(X) = —2x, — 2x, — 2x3 — min npH OrpaHAYCHUSX:
[ X1+ x, +2x3 <4,

X —x+tx3=2, x =0,

j=123.
3x, + 2x, + 6x3 = 4,
11) Petuth 3a1a4y IMHEHHOTO MPOrPaMMHUPOBAHHS CHMILIEKCHBIM METOIOM:
F(X) = —x; — 3x, — X3 = Max npu orpaHAYCHUSX:
3x, +x, +%x3 26,
{x1+3x2+x3 =10, x>0, j=13.
X, — 3%, + %3 < =2,
12) Petuuth 3a1a4y JMHEHHOTO IPOrPaMMHUPOBAHHS CHMILIEKCHBIM METOIOM:
F(X) = —3x; — 2x, — 2x3 = min npyu OrpaHUYCHHSX:
{x1+x2+x3 >3,

x1+x3<2, x>0 j=13.

X — Xy — X3 = —1, !
13) Pemutsb 3aa4y IMHEHHOT0 IPOrpaMMUPOBAHUS CUMIIIIEKCHBIM METOIOM:
F(X) = x; + 4x, + 3x3 = max npu OrpaHUYCHUSIX:
X1 — 3x, +2x3 =3,
{2x1+4x2+x3 <18, x>0, j=13.
—x, +x, + 3x3 = 10,
14) Pemntsb 3aa4y IMHEHHOTo IPOrpaMMUPOBAHUS CUMIIIIEKCHBIM METOIOM:
F(X) = —2x, + 8x, + 3x3 = min npu orpaHu4eHHSIX:
3x1 +x, +2x3 2 12,
! X +x+x=8 x>0, j=13.
2%, — 3x, + x3 = -8,
15) Pemmntsb 3agaqy TMHEHHOTO MPOrpaMMUPOBAHUS CUMIIIIEKCHBIM METOJIOM:
F(X) = 4x; + x, + 3x3 » max npu OrpaHUYCHUSX:
4x, — Xy — 2x53 = 3,
!x1+3x2+x324, x>0, j=13.
3x1 — Xy + X3 = —4,
3. TpancnopTHas 3a1a4ya
1) Pemnth TpaHCTIOPTHYIO 3a/1a4y METOAOM MOTEHIMAIOB

Bi
A 10 10 25 25 30
10 1 5 7 9 3
20 4 6 4 7 13
10 1 5 3 4 9
30 2 4 2 10 3
10 3 2 5 6 4
2) PemnTh TpaHCHOPTHYIO 33/1a4y METOJIOM MOTEHIHAIOB
A Bi 300 200 300 100 400
300 3 4 3 1 5
200 2 3 5 6 8
100 1 2 3 3 4
200 4 5 7 9 9
300 5 6 8 4 7

3) Pemuth TpaHCIIOPTHYIO 33/1a4y METOJIOM TTOTCHIIUAJIOB
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A Bi 100 200 200 300 200
100 4 3 5 2 3
200 7 1 2 3 1
300 9 2 4 5 6
100 1 3 6 4 10
200 5 8 15 6 15

4) PemuTh TpaHCIOPTHYIO 33124y METOJIOM MOTEHIIMAIOB

A 2 20 40 10 | 360
20 1 1 3 4 5
10 2 3 4 2 6
20 1 1 4 7 8
30 5 6 3 4 7
10 4 5 7 6 4

5) Pemuth TpaHCIIOPTHYIO 3324y METO/IOM MTOTEHIIMAIOB

A Bi 200 400 100 200 100
200 1 7 12 2 5
100 2 3 8 4 7
200 3 5 4 6 9
400 4 4 3 8 2
400 5 3 7 10 1

6) PemuTh TpaHCHIOPTHYIO 33/1a4y METOJIOM OTEHIHAI0B

A Bi 200 300 400 200 300
200 1 3 4 2 5
200 1 2 4 1 7
300 3 4 5 9 9
300 6 3 7 6 8
100 5 6 7 3 4

7) Pemmuth TpaHCIIOPTHYIO 3a/1a4y METOOM NOTEHITHAIOB
Bi
A 5 10 15 15 15
10 2 5 5 6 7
5 4 3 4 4 3
5 5 2 3 6 2
10 3 6 5 7 8
15 1 9 7 6 4
8) PemnTh TpaHCIOPTHYIO 3a1a4y METOJOM MOTEHIIHAJIOB
P 15 | 300 | 150 | 250
150 2 1 3 1 5
250 8 3 7 4 6
250 6 4 9 3 4
150 5 2 4 2 3
150 4 6 2 3 4
9) PemnTh TpaHCHOPTHYIO 33/1a4y METOJIOM OTEHIHAIOB
Bi
A 10 30 30 30 40
10 3 1 3 4 3
30 5 1 2 2 6
60 2 3 4 1 1
10 6 2 5 3 2
60 3 7 4 4 1
10) PemuTh TpaHCHOPTHYIO 334a4y METOOM ITOTEHIUAIIOB
A 50 100 | 100 50
50 3 4 6 5 13
50 6 3 7 6 10
100 10 5 2 2 6
150 9 4 4 9 5
100 3 2 4 2 3

11) Pemmts TpaHcopTHYIO 33ja4y METOAOM ITOTEHIMAIOB
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Bi
A 20 20 40 40 40
20 4 5 2 4 3
40 3 1 3 5 2
80 2 7 6 8 6
40 3 3 1 4 9
20 1 6 9 2 7
12) Peminth TpaHCHOPTHYIO 337]a9y METOIOM IOTEHINAJIOB
A Bi 200 200 400 200 100
200 5 3 1 6 4
300 6 2 4 4 6
200 9 2 6 7 5
200 7 3 5 8 7
100 3 2 4 2 3
13) Pemuth TpaHCIIOPTHYIO 33]]a4y METOAOM ITOTECHIMAIOB
A Bi 100 200 200 300 400
100 1 3 4 1 3
200 5 4 5 7 5
400 4 9 5 10 9
200 7 7 5 8 13
100 12 10 8 11 6
14) Peminth TpaHCHOPTHYIO 331a4y METOJIOM NOTEHIINAJIOB
A Bi 100 150 150 100 300
50 3 4 5 4 1
100 1 2 7 1 5
150 4 6 6 3 7
100 2 7 4 7 2
200 3 8 9 4 5
15) PemmnTh TpaHCHOPTHYIO 33729y METOIOM TOTEHINAJIOB
A Bi 200 400 400 300 500
200 1 6 9 3 4
400 3 2 2 4 5
600 4 5 4 7 6
200 1 4 3 9 8
200 7 9 7 1 9

WunuBunyanbHoe 3aaHue (pacueTHast paboTa-IpoeKT)
TpeboBaHne K Iponexype OLCHKH:

IMomemienne: 0coObIX TpeOOBaHUI HET

O6GopynoBanue: He TpeOyercs

WHncTtpymeHTsI:

PacxoqHbIC MaTepHabl: HHAUBUIyalIbHBIC 3IaHUS PacUCeTHBIC PaOOTHI

JlocTyn K JONMOJHUTENBHBIM CIIPABOYHBIM MaTe€pHaiaM: He IIPeAyCMOTPEH

HopMsI BpeMeHN: CTYJIEHT BBITIOIHACT pabOTy B TEUCHHE CeMecTpa

KoMIIeKT 011eHOYHBIX CPEACTB 71l IPOBEAEHHS IPOMEKYTOYHOM aTTeCTalUN

VK-2. CrocobeH ompenensTs Kpyr 3a4ad B paMKaxX IOCTABICHHOHM HENH M BBHIOMPATh ONTHMAIBHBIC CIIOCOOBI MX
peLIeHHUs], UCXOAs U3 IEHCTBYIOIIUX NPAaBOBBIX HOPM, MMEIOIINXCS PECYPCOB M OTPaHUYEHUN

VK-2.1. ®opmymupyeT COBOKYIMHOCTh B3aMMOCBSA3aHHBIX 337ad B paMKaX MOCTaBICHHOW IemH paboTEL,
o0ecreunBaloIUX €€ JOCTHKEHHE; OIpee/sIeT 0KUIaeMble PE3YJIbTAaThl PEIICHNUs IOCTABICHHBIX 33134

VYMeeT NpOBOAWTH aHANM3 3a4ad AUCHUILIMHBEL «lccrnemoBaHue omeparmity (GopMynmnpoBaTh LETH M 3TaIlbl
pelueHus 3aaauu

VK-2.2. IIpoexTupyeT pelreHne KOHKPETHOH 3aja4y IPOeKTa, BEIONpast ONTUMAITBHEIN CIIOCO0 ee PeIIeHHsT, HCXOIsT
U3 IEUCTBYIOIIUX MPAaBOBBIX HOPM U UMEIOIIUXCS PECYPCOB M OTPaHUUEHUH

VYMeer paboTaTh ¢ HaydyHOH JNUTEpaTypod M APYrMMH HCTOYHHKAMH HAayYHON HMH(OpPMalUM II0 MaTeMaTHKE;
IUTAHUPOBATh U OCYIICCTBIIATH CBOKO IMMPOCKTHYIO ACATCIBHOCTD B paMKaX JUCIUTIINHBL ((HCCJ'[CJIOBaHPIﬂ onepaunﬁ»

VK-2.3 KadecTBeHHO pemnraeT KOHKPETHBIC 3amaddl (HCCIEIOBAHHS, MPOEKTa, IEATEIHHOCTH) 32 YCTAaHOBJICHHOE
BpeMs

Ymeert: pemats 3anaun «MccnenoBanus oneparuiiy (pemaTs 3a1a4y IMHEHHOTO POrpaMMUPOBaHUS IpaduuecKuM
METOJIOM, CHMILIEKC-METOIOM; 3aauil HeMHEHHOTO IPOrpaMMHPOBAHHS, TEOPHH MATPUYHBIX UTP, CHCTEM MAacCOBOTO
00CITy>KUBaHUS)
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VYK-2.4. TTlyO0nuyHO NpeACTaBIseT Pe3ybTaThl PEIICHHs 3a1a4 UCCIIEI0BAHNUS, IPOEKTA, ACSTEIbHOCTH
3HaeT: npaBuia peuieHus, 0pOpMIICHUS U NPEACTaBICHUs peleHns 3a1a4n «Vccie1oBaHus onepanuing;

Vwmeer: NPEACTABIIATh pEHICHUEC 3aJa4 ((I/ICCJ'ICHOBEIHI/ISI onepaunﬁ»

Kaxnplii BapuaHT OJTHOTHITHBIC 33/1a4H, KOTOPBIE OTIIMYAIOTCS TOJIBKO KO3 PUIIMeHTaMH 1 YUCIIOBBIMH JJaHHBIMHU
IIpumepHBIif TEKCT MHAWBHUYaIbHOTO 33 JaHHSI
1.1 CocraBuTh 3a/1a4y JUHEHHOTO MPOrpaMMHUPOBAHHUS JJI 3a/1a4H IJIAHUPOBAHUSA BBIITYCKA MPOIYKIIUU

1.2 Pemmts 3a1ady TMHEHHOTO MPOrPAMMHUPOBAHUS T€OMETPHIECKHM METOIOM
Just npou3BoJcTBa ABYX BUIOB M3Jenuil A U B mpeanpusTue UCHONb3yeT TpU Buja chipbsi. Hopma pacxomoBaHus

CBIPbA KaXXI0TO0 BHJAa HAa M3TOTOBJICHHUEC CIWHUIBI MPOAYKIHW OAHHOTO BHIA, HpI/I6LIJ'IL OT p€aju3aliu OJHOTO H3ICIINA
KaXa0ro Bujaa u 06Luee KOJMYCCTBO CBIPHA KaXXIOI'0 BHJa YKas3aHO B Ta6m/1ue. C‘II/ITa}I, 4yTO M3Menusa BUI0B A U B MOTyT
IIpOU3BOAUTCSA B JIOOBIX COOTHOIIICHUAX, Tpe6yeTcs{ COCTAaBUTh TaKOM IUIAH MX IMpoOu3BOJACTBA, IMPHU KOTOPOM HpI/I6LIJ'II> oT

peani3airy Bcex U3IeNnil Oblia Obl MAKCUMAaTbHOM

Bun Hopm Hopwma Oo1mee
BI CBIPBSI a pacxoma | pacxoga ChHIpbS Ha | KOJHYECTBO
CBIPbsI Ha | oaHO u3neiaue B CBIPbA
OJIHO
uzaenue A
1 an a B1
2 a1 az B2
3 as; as B3
IIpn ¢ C2
OblIb  OT
MIPOAAXKH
OJTHOT'O
H3ens

T'oMopu 3a1auy 1IETOYHCICHHOTO JIMHEHHOTO MPOTrPaMMHUPOBAHUS

Z = ¢1X1 + C3x, = max
ay1%; + Qg% < by
Ay X1 + Aypxy < by,
31X + azyx, < by,

x; =20, x;, =20, xq, X,- LIEJIBIC YUCTTA

3amanue Ne 1.4

3aganne 1.3.Pemmth

MCTOJAOM

Nmeercs 3 mocraBmuka u 4 moTpeduTens oJHOPoJHOTO Tpy3a. Uepes d;o0o3HaueH 3amac i-co TOCTaBIIMKA (B

€MHUIIAX MPOAYKIIMHU), Yepe3 b j - cnpoc ] —eo motpeduTens, Cij - CTOMMOCTbH (B JCHEXKHBIX €IUHHIIAX) JOCTABKHU CIMHUIIBI

HPOAYKIHH OT i-20 MOCTABILIMKA | —My HOTpeOuTemto. ONpenesiuTh ONTHMAIBEHBIE 00BEMBI IEPEBO30K OT i-20 MOCTABIIHUKA  —
My TIOTPEOHTEIIO, TIOTHOCTHIO YOBIETBOPSIONINE TOTPEOHOCTH, MONHOCTHIO HCHONB3YIOIINE BCE 3aIachkl M 00eCTIeUHBAIOIIHe
MUHUMYM CyMMAapHBIX 3aTpaT Ha TPAHCIIOPTUPOBKY.

Ne o b, bs b4
a, | Cy Cyy Cis Cia
a, | Cy Cyy Cy3 Cos

1.5. Pemmts 3aa4qy TMHEHHOTO IPOTPAMMHUPOBAHHUS CHMILICKC-METOIOM.
1.6. CocraBuTh JBOMCTBEHHYIO 3aJa4y JHHEIHOTO IPOrPaMMUPOBAHUSL.

1.7. Haiitn pemieHue JABOMCTBEHHOH 3a/laud JIMHEWHOTO NPOTPAMMHUPOBAHUS M3 PELICHHS HWCXOJHOH 3a1adu

JIMTHEHHOT O IPOTrPaMMHPOBaHUSL.
Jst npousBojcTBa Tpex BunoB m3nenuil A, B u C mpeanpusitue UCIoiab3yeT TpU BUAa chlpbid. HopMa pacxonoBaHus
CBIPBSI KAXKJIOTO BH/Ja HA M3TOTOBJICHNE SMHHIBI IPOAYKIINH JaHHOTO BHA, IPHOBLTH OT PEall3allii OJHOTO M3/ s
Ka)kK/I0TO BHIA U 00IIee KOIMIECTBO CHIPhS KaXJOT0 BUIA yKa3aHO B Tabmuue. Cunrad, uTo m3aenus sugos A, B u C
MOT'YT NPOU3BOAUTCS B JIIOOBIX COOTHOLIEHUSIX, TPEOYEeTCsl COCTABUTh TaKOH IIaH MX MPOM3BOJCTBA, IPH KOTOPOM
npuOBLIb OT pealnu3aliy BCeX U3/eiuii Oblaa Obl MAKCUMaJIbHOM.

B Hopma Hopma Hopma Oomee
HJIBI pacxonaa ChIpbs pacxona ChIpbst pacxo/ia ChIpbs Ha KOJIMYECTBO
CBIpbS Ha OJHO M3JEIue Ha OJHO ozaHo m3aenue C CBIPbs
A n3nenue B
an a2 ai3 B1
2 a ax azs B2
asy as ags B3
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[TpubsuLIH c1 ) C3
oT
NPOAAXKHU
OJTHOTO
H3/IeIHs

2.1 Jlana 3ajaya HEJIMHSHHOTO IIPOTPaMMHIPOBAHUS
max(ax, +bx, +cx? + dx> + ex,X,),

alle + a12X2 < bl’
Ay X + 85X, <h,,
X, =20,%,>0
Pemuts 3a1auy HENMMHEHHOTO MPOTPaMMHUPOBAHUS TEOMETPUIECKIM METOIOM.

2.2 Pemnts 3a1a9y 13 MyHKTA 2.1 ¢ MOMOIIBI0 HAXOXKACHUS CEINIOBOM TOuKH (yHKIMH Jlarpamxa.
2.3.Pemuts 3a1auy U3 MyHKTa 2.1. METOJIOM HAHCKOPEUILIETO CIIycKa

3.1 Urpa 3agaHa MaTpuIeit (AIJ ) i=1,2; j=1,2,3. TpeGyeTcst pennTs MATPHIHYIO HTPY TEOMETPHIECKUM METOIOM.

3.2 Pemnth MATPUYHYIO UrpPy 33124 3.1 ¢ TOMOIIBIO JTUHEHHOTO MPOrpaMMHUPOBAHHUS
41 (n — kaHambHAas CHCTEMa MAacCOBOTO OOCITY)XMBaHUS C OTKazamu). KOHTpOJb TOTOBON MHPOAYKIIMH (HHPMBEI
OCYHIECTBILIIOT A KOHTposiepoB. Eciy n3menue mocrynaer Ha KOHTPOJIb, KOTAa BCE KOHTPOJIEPHI 3aHATH IPOBEPKOH TOTOBBIX
U3JIeIIHiA, TO OHO ocTaéTcsl He poBepeHHbIM. CpeiHee Yrcio u3aenuil. Beimyckaembix ¢GupMoi, cocrasiseT B B uac. CpeHee
BpeMs Ha POBEPKY OHOTO u3aeaus — C MUHYT

TpebyeTes :

1. wnapucosath rpa¢p CMO.

2. CocraButs ypaBHeHHe KonMoroposa 1yt (pMHAIBHBIX BEPOSITHOCTESH U HATH UX.

3. Ompenenutb BEpOSTHOCTb TOTO, YTO M3/EINE TIPOH/IET IPOBEPKY.

4. OnpenennuTh 3arpyKCHHOCTh KOHTPOJICPOB (CPEIHEE YHCIIO 3aHATHIX KOHTPOJICPOB).

5. Ompenenurb CKOJIBKO KOHTPOJIEPOB HEOOXOJMMO IIOCTABUTD ISl TOTO, YTOOBI BEPOSITHOCTD MTPOXOXKACHHS

u3zenus yepe3 KOHTPOJIb Obllla HE MEHBILE YEM p.
4.2 (n-xaHagbHAs CHCTEMa MaCCOBOTO OOCTY)KHBaHHE ¢ OECKOHETHOH OUepe/IbIo.)
ITpuxonHas xacca ropoJCKOro paifoHa co BpeMeHeM padoThl 4 4acoB B A€Hb IIPOBOAUT IIPUEM OT HaceNIeHUs MiaTexen
32 KOMMYHQJIbHBIC YCIYI'HM M Pa3MYHBIX IUIaTeXEH B cpeqHeM oT B dvenoBek. B mpuxomHo#t kacce paborator C
onepaTopoB- kaccupoB. CpeaHss MPOJOIKUTEILHOCTh 00CIIyKUBAaHUS OJHOTO KIIMEHTa COCTaBIISET /] MUHYT.
Tpebyercs :

Hapucosath rpad CMO.

CocraButh ypaBHeHue Kommoroposa 11 GUHANBHBIX BEPOSTHOCTEN U HANUTH HX.

OmnpenenuTts BEPOSITHOCTD TOTO, YTO BCE OIIEPATOPHI 3aHSATHL.

Onpenenurts cpeHee YUCIIO 3aHATHIX KOHTPOIEPOB.

OmnpenenuTts cpeHee YHCIIO KIHEHTOB B Kacce.

Onpenenuts cpeaHee YUCIIO KIUSHTOB B OUEPEIIH.

Omnpenenuts cpeaHee BpeMs IpeObIBaHUs KIHEHTA B Kacce.

Omnpenenuts cpeaHee BpeMsi NpeObIBaHMs KIMEHTa B OUYEPeIH.

4.2 (n-xaHambHAS CHCTEMa MaCCOBOTO OOCITY)KHBaHUE C OTPAHHMUYCHHOMN 0Yepebio.)

NN E

Ha A3C ycraHoBineHO A KOJOHOK i Bbiauu OeH3uHa. OKOJIO CTAaHIIMU HAXOJUTCS TUIONIA/IKa HA B aBTOMAIWH JIJIs
OXUIaHus 3ampaBku. Ha cranmmio mpuObiBaioT B cpeqaeM C aBToMammnH B 4ac. CpeaHee BpeMs 3alpaBKd OJHOM
MAILWHBI /[ MUHYT
Tpebyercs :
Hapucosats rpagp CMO.
CocraButh ypaBHeHHe Kommoroposa it GUHAIBEHBIX BEPOSTHOCTEN M HAWTH HX.
OnpenenuTts BEPOSITHOCTb OTKa3a 00CITy>KUBAHHS.
OnpenenuTts CpeHee YUCIIO 3aHATHIX KOJIOHOK.
Onpenenurts cpeHee YUCIIO aBTOMAIINH B OUYEPEean.
Omnpenenuts aOCOMIOTHYIO MPOMYCKHYIO criocobHocTh A3C.
Omnpenenuts cpeHee BpeMsl OKHIaHUS B OUEPEIH.
Omnpenenuts cpennee yncio apromanuH Ha A3C.
. Onpenenuts cpeguee BpeMs npedbiBaHus aBToMainuH Ha A3C.
Kpurepun oneHKu

N R~WNE

Kpurepun Ganbt

1 | Cryzment 30
- yMeeT HpOBOJMTH aHAIW3 3a7aud, (OPMYIHPOBATh LEIM M ITAIbl €€
peleHus;
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- pelIeHne BceX 3a/1a4 BBIOJIHEHO BEPHO;
- pemieHue OQOPMICHO B COOTBETCTBHH C MpaBWIaMH OG(OpMIICHHS
pelnIeHus 3a1ad;

- PacUeTHBIH MPOEKT CAAH B CPOK

2 | He BBINOIHEHO OTHO U3 YCIIOBUI 20
- peuieHHe OQOPMIICHO B COOTBETCTBHM C MpaBWiIaMH o(opMieHHs
pelIeHus 3a1a4

3 | He BBINOIHEHO OTHO U3 YCIIOBUI 15
Crynent

- yMeeT NMPOBOAUTH aHANU3 3aJadd, GOPMYIUPOBATH LETH U JTAIlbl ee
peleHus/ UIu

- pelieHHe BceX 3aJad BBIIOJHEHO BEPHO (AOMYyCTHMO pEIICHHE C
omnbkamu 40% 3anaq)/vnum

- PacUeTHBIH MPOEKT CAAH B CPOK

1 | He BBINONHEHO JBa U3 YCIOBUS MyHKTA 1 10

Bce mHIMBHAYalbHBIC 33JaHMs BBIAIOTCS BHAYalle CEMECTpa, ¢ TOYHBIMH JaTaMH WX Clavyd Ha mpoBepky. Ilocie
MPOBEPKU pabOT MOKET OBITh OPraHM30BaHO COOECEAOBAHKE TI0 BHIMIOJIHEHHBIM paboTam.

Meroaudyeckue MaTepuaibl, ONpeaessIore MPOLeaypy U KPUTEPHU OLEHUBAHUS C(HOPMUPOBAHHOCTH KOMITETEHIIN
MPH MIPOBEJCHUH IPOMEKYTOUHOMN aTTeCTaIluU

Meroaudyeckue MaTepuaisl, ONpeaessIore MPOLeaypy U KPUTEPHUH OLEHHBAaHHS CHOPMHPOBAHHOCTH KOMIETEHIIUH
MPH MIPOBEJCHUH IPOMEKYTOUHOMN aTTeCTaIluu

Kpurepun onenuBanus cHOpMHPOBAHHOCTH KOMIIETEHIWH, (GoOpMBbI (TIPOIEAyphl) OLEHWBAHUS NPEICTaBICHH B
BbannbHO-peHTUHIOBON KapTe JUCIUILINHBIL.

Coopmuposanrocts komnerenmmii YK-1 (YK-1.1., VK-1.2, VK-1.3) VK-2(VK-2.1, VK-2.1, YK-2.3, VK-2,4) Ha
YPOBHE «3HAET», KyMeeT» MpoBepsieTcs B (hopMe 3a4era ¢ OlleHKOH. Ha 3adere cTyAeHT AeMOHCTPUPYET 3HAHUS OTPEICICHU
OCHOBHBIX ITOHSATHH, TEOPEM; YMEHHUE PEIIATh 33/1a9H U TOSICHATD UX PEIICHHE.

BeinosHeHHEe MUChMEHHOW UHIMBUAYaTbHON pabO0Thl, KOTOPAask BKIIIOYAET B ceOsl pelieHue 3a1ad, 00eCceynBaronx
oBepKyY copmupoBanHocTH Komrerenimit YK-2.(VK2.1, VK-2.2., YK-2.3, VK-2.4)

IMucemenHast paboTta BKIIOYAeT B ceds 3aJaHUs, peliaeMble BO BpeMs 3aHATHH, THIB 3aJaHUA M UX CIOKHOCTBH
JIOJDKHBI MTO3BOJIUTEH OMPEIEUTh YPOBEHb CHOPMHUPOBAHHOCTH KOMIETEHIMU. [InCbMeHHasi paboTa BBHIMOJIHACTCS B paMKax

CaMOCTOSTEIbHOM PaboThI
WTOroBbIiA pe3yabTar MPOMEKXYTOYHOW aTTECTAllMU BBICTABISCTCS KaK CyMMa OalUlOB 3a 3aJaHHsi, BBIIOJHSCMBIC B

pakax ayAMTOPHOI, CAMOCTOSTEIBHOW PabOThl CTY/ICHTOB, 32 BBINOJHEHUE MMCbMEHHOW MHIUBHYaJbHOH PabOTHl U OTBET
Ha 3a4eTe.
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