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DoHA OLIEHOYHBIX CPEICTB I IPOBEACHUS IPOMEKYTOYHOM aTTeCTalluu

[losicHuTenbHas 3anMCKa
®onn oueHounslx cpeactB (manee — DOC) i NpOMEXYTOYHOW aTrTecTalMy 10 AMCUUILIMHE «JluCcKpeTHas
MaTeMaTHKa» pa3paboTaH B COOTBETCTBUM C (helepaJbHBIM TI'OCYIapCTBEHHBIM OOpPa30BaTENbHBIM CTaHAAPTOM BBICIIETO
o0pa3oBaHUs — OakalaBpHaT 10 HalpapiIeHUIO MoAroToBKU 44.03.05 Ilenarornueckoe oOpazoBaHue (C ABYyMS NPOGUIIMU
MOJITOTOBKH), YTBEPXKICHHOTO NMpHKa3oM MuHHCTEpcTBa 00pa3oBaHusl U Hayku Poccuiickoit ®@eneparmu ot 22 ¢eBpans
2018 r. Ne 125, ocHOBHOI podeccroHanbHOI 00pa3oBaTesbHOI nporpammoil «Matemaruka» U «HbOpMaTHKa» ¢ y4eTOM
TpeboBanuii mpodeccruoHanbHOTO cTanaapta «llegaror (megaroruueckas AATEILHOCTh B cepe JOIMIKOIBHOTO, HAaYaIbHOTO
o011ero, OCHOBHOrO 0OIIEero, cCpeaHero ooOmero oOpa3oBaHus) (BOCIUTATENb, YYHUTENb)», YTBEPKACHHOIO MPUKA30M
MunucTepcTBa Tpyaa U ColpanbHOi 3auuThl Poccuiickoit ®enepanuu ot 18 okrsadps 2013 r. Ne 544n. (3apeructpupoBan
MunucrepctBom toctuiuu Poccuiickoit ®enepaunu 6 nexadbps 2013 r., perucrpanuonusiii Ne 30550), ¢ nu3MeHeHusIMH,
BHECCHHBIMH NPHKa3aMd MUHHCTEPCTBA TPy/Aa M COLUANBHOM 3amuThl Poccuiickoit @enepanuu ot 25 nexadps 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 tocTHIIMU Poccuiickort Menepanun 23 aBrycra
2016 r., peructpanuoHHbIN Ne 43326).
Hens @OC 1 MPOMEKYTOYHOMN aTTECTAIlM — YCTAHOBIICHHE YPOBHS C(OPMHUPOBAHHOCTH YaCTH KoMnereHmu — Y K-
1, VK-2
3anaun ®OC a1 MPOMEKYTOUHOM aTTECTAIMH - KOHTPOJIb KAYECTBA M YPOBHS JOCTHIKEHUS PE3YJILTATOB O0YUYCHHUS TI0
(hopMHpyEMBIM B COOTBETCTBUH € Y4€OHBIM IUIAHOM KOMIIETEHIIUSIM:
VYK-1 CriocobGeH ocymecTBIsITh TOUCK, KPUTUYESCKUN aHaIW3 M CHHTE3 WH(OpMAIMU, IPUMEHSITh CUCTEMHBIH MOIXO]T
JUIS pellieHNs IIOCTaBJICHHBIX 3a/1a4
VK-1.1. AnanuzupyeT 3a1aqy, BBIIEISI STAIBI €€ PEIIeHNs, JeUCTBUS 110 PEIISHUIO 3a0aqu
3HaeT OCHOBHBIE MOJIEJIN MCCIIEJOBAaHU Onepanunit
YMeer CTpPOMTh MaTeMaTH4ecKyr0 MOJEb 3aladH, Ipolecca, sBICHHSA, HCIONb3Ys amnmapar HCCIeOBaHHS
OoTIeparuii;.
VK-1.2. HaxoauT, KpHUTHYECKH aHAJIU3UPYeT UM BBIOMpaeT WHPOPMAIUIO, HEOOXOIMMYIO JUIS PEIICHHS
MOCTaBJIEHHOH 3aJauu
3HaeT OCHOBHBIE TEOPETUUECKUE MOTOKEHUS, METObI «JIccie10BaHUs OIepaLHii»
YMeeT NpUMEHHTh 3HaHHUS, MONyYEHHBIE B XOZ€ OCBOCHUS MAaTeMaTHUeCKOTO aHallk3a, aureOpbl, TeOMETPpUH IpH
pEIIeHNUN 3a/1a4 UCCIIeI0BAHUS ONeparui
YK-1.3. PaccmarpuBaeT pa3iaudHble BAPUAHTHI PEIICHUS 3a/1a41, OLIEHUBACT UX IPEUMYIECTBA U PUCKU
YMeeT npuMeHATh METO/Ibl HCCIIEIOBAHHS ONIEPALIMil K PELICHNUIO IPUKIIaJHbIX 33124
YK-2. Cnocoben ompenensaTh Kpyr 3ajad B paMKax IIOCTaBJICHHOW LieJM U BHIOMpAaTh ONTUMAIbHBIC CIOCOOBI MX
peIIeHUs, UCXOAs U3 IEHCTBYIOIINX MPAaBOBBIX HOPM, MIMEIOLIUXCS PECYPCOB U OTPaHUYECHUI
VYK-2.1. ®opmynaupyeT COBOKYIMHOCTh B3aUMOCBS3aHHBIX 33aJad B paMKax IOCTAaBICHHOW wenn paboTshl,
o0ecreunBaroONINX €€ JOCTHKEHHUE; ONpesleIieT 0’KUAaeMble Pe3yIbTaThl PEIICHHUS TOCTABICHHBIX 3a1a4
YMeeT NpoBOAUTH aHAIU3 3ajad JUCHUIUIMHBL «VccrienoBaHue omepaunuit» (GopMyaupoBaTh IEIM U TaIbl
peleHus 3a/1a4u
YK-2.2. TIpoektupyer pelieHrne KOHKPETHO 3a/1auu MPOeKTa, BEIOUpas ONTUMAIILHBIN CIIOCO0 €€ PEeLIeHHUs], HCXOAS
U3 IEHCTBYIOIIMX MPABOBBIX HOPM U UMEIOIINXCS PECYPCOB M OTPaHUUEHHUH
YMeer paboTaTh ¢ HAay4HOW JNUTEPaTYpOod M OPYrMMH HCTOYHHKAMH HAaydyHOH HMH(OpMalLUM MO MaTeMaTHKE,
TUIAHUPOBATh M OCYILIECTBIISTH CBOIO MPOEKTHYIO JIESITEIbHOCT B paMKax TUCHUIUINHBI «VIccrnenoBanus oneparyii»
YK-2.3 KauecTBeHHO pelIaeT KOHKPETHBIE 3a7a4yu (MCCIENOBAaHUS, MPOEKTA, NESITEIbHOCTH) 32 YCTaHOBJICHHOE
BpeMs
Ymeert: pemats 3anaun «MccnenoBanus onepanuiiy (peraTs 3a1a4y JIMHEHHOTO NpOrpaMMHUPOBAHHUS TpadHIeCcKuM
METOZOM, CUMILIEKC-METOAOM; 3a/1a4l HEJIMHEHHOr0 MPOTrpaMMHUPOBAHUS, TEOPUH MAaTPUYHBIX UIP, CUCTEM MacCOBOTO
00CITy>)KUBaHHUS)
VK-2.4. Ily6muuHO npeacTaBisieT pe3ysbTaThl PEIeHUs 3a11a4 UCCICIOBaHUS, TIPOSKTa, NeITeTbHOCTH
3HaeT: mpaBuIIa penieHust, ohOpPMIICHHS 1 IPEICTaBICHHs pereHus 3ana4un «cenenoBanus onepanuii;
YMeer: peACTaBIATh penlieHue 3a1au «lccienoBanus oneparnuiin
CeMecTp -3aueT
TpeboBaHue K IpoLIEAYpPE OLEHKH:
ITomemnienne: 0coObIX TpeOOBaHUH HET
O6opynoBanue: He TpeOyercs
WHucTtpymeHTsI:
PacxonHble MaTepuaiibl: OUIIETHI K 3a4eTy
JlocTyn K JOMOJHUTENIBHBIM CIIPABOYHBIM MaTe€pHaiaM: He IIPeAyCMOTPEH
Hopwmbl Bpemenn: 40 MUHYT Ha OATOTOBKY, 15 MUHYT Ha OTBET
Buret k 3x3aMeHy COCTOST U3 OJHOTO TEOPETHYECKOI0 BOIPOCca U OHOH 3anaun.
KoMIeKkT o1ieHOYHBIX CpeACTB I POBEICHHUS POMEXYTOYHOH aTTecTalun
[IpoBepsiemble KOMIETEHLIUU:
VYK-1 CrniocobeH ocymiecTBIsATh NOUCK, KpUTUYECKUI aHAJIN3 M CUHTE3 MH(OpMAIMY, IPUMEHSITh CUCTEMHBIH MOIX0T
JUT PCIICHUA MMOCTABJICHHBIX 3a/1a4
VK-1.1. Aranusupyer 3a7auy, BbIZEIISS STAllbl €€ peleHHs, IeHCTBUS 110 PEICHHIO 3aauH
3HaeT OCHOBHbIE MOJIENIN UCCIEA0BAHU onepanuii
YMeer CTpOUTh MaTeMaTH4ecKyl0 MOZEb 3alayH, Ipolecca, SBJICHUS, HWCIIONb3Ys ammapar HCClIeJOBaHHs
OTIepaIHii;.
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DoHA OLIEHOYHBIX CPEICTB I IPOBEACHUS IPOMEKYTOYHOM aTTeCTalluu

VK-1.2. HaxoauT, KpHUTHYECKH AaHAIM3UPYET W BBIOMpaeT WHPOPMALUIO, HEOOXOIMMYIO [UIS PELICHHS
MOCTABJICHHOW 3a/1a4K
3HaeT OCHOBHBIC TEOPETHUYECKUE MOOKEHUS, METObI «VICCreI0BaHUs OTIepalHii»
YMeeT NpUMEHHTHh 3HaHHMS, MONTYyYEHHBIE B XOA€ OCBOCHHUS MaTeMaTHUECKOTO aHau3a, aureOpbl, TeOMETPHU NpH
pELICHHUH 32124 HCCIISIOBAHUS ONIePAIHi
VK-1.3. PaccmatpuBaet pa3iuyHble BapUaHTHI PEIICHUS 3a4a4H, OLEHIBACT UX IPEHMYIIIECTBA U PUCKH
YMeeT npUMEHSTh METO/IbI HCCIICIOBAHHS ONIEPALIU K PEIICHUIO MPUKIAIHBIX 33714

Tun (dbopma) 3a1aHUA: TEOPETUUECKUE BOIIPOCHL, 3aJauHl.

[Ipumep THMOBBIX 3adaHMIA:

ITepeueHb TEOPETUYECKUX BOIIPOCOB K 3a4ETY

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. BexkTop-rpaguent. JIMHUM ypoBHS LiesneBOR
(dhyHKIHH.

6. CUMIUIEKCHBIN METOJI pellIeHuUs 3a1a4 JIMHEHHOT0 IpOrpaMMUPOBaHHUS.

7. llpeamodTUTENbHBI BHUA CHCTEMBI OTpAaHMYEHUH 3aadd JIMHEWHOTO TPOTPAMMHPOBAHHS TIPH pPEIICHUN
CHMILIEKCHBIM METO/IOM.

8. Kputepuii onTUManbHOCTH OIOPHOTO IUIaHA 33/1a4M JIMHEWHOTO IMPOTrPaMMHPOBAHUS NPU PEIICHUH CUMIUIEKCHBIM
METOJIOM.

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

10. MaremaTHyeckas MOJIeNb TPAHCIOPTHOM 3a1a4u. @OpMBI TPaHCIIOPTHOH 3a/1auu.

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 JINHEHHOTO POTPAMMHUPOBAHUS TPaUUECCKUM CITOCOOOM:

—3x; + 2x, <4,
—x, + 2x, <8,
x; +x, = 10,
4x; — x, < 20,
2) PemuTs 3a1auy TMHEHHOTO MPOrpaMMHUPOBAHHUS IPaUIECKUM CIIOCOOOM:
—3x; +2x, <6,
2% —3x, <6,
x; <6,

x, <6,

3) PemuTs 3a1auy TMHEHHOTO NPOrpaMMHUPOBAHHUS IPaUIECKUM CIIOCOOOM:
—6x1 +x, <3,
F(X) = —x; — x, - max npu orpanudeHusx: {—>5x; + 9x, < 45, x;,x, = 0.
X — 3%, <3,
4) Pemmth 3afaqy JMHEHHOTO MIPOrpaMMUPOBAHUS TpahUUECKUM CIIOCOO0M:
—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,
X1 —5x, <5,
X, +x, <4,
6) Pemuth 3a7auy JIMHEHHOTO POTPAMMHUPOBAHUS TPaUUECKUM CIIOCOOOM:
6x, —x, =3,
—x; + 2x, <8,
F(X) = 15x; + 10x, —» max npu orpanudeHusix: § 3x; + 2x, < 24,x,,x, > 0.
X — Xy, <3,
X1+ 2%, =2,
7) Pemuth 3a7auy JIMHEHHOTO MPOTPaMMHUPOBAHUS rpaUuECKUM CIIOCOOOM:
3x; —x, 20,
X, — Xy = —2,
4x; — x, < 16,
2x1 — X, <6,
8) Pemuth 3a1a4y JIMHEHHOTO MPOTrPaMMHPOBAHUS TPAPUUECKHM CIIOCOOOM:

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

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

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

F(X) = 2x; + 4x, » max npy orpaHAYEHHAX: Xy, %, = 0.

F(X) = 3x; + 2x, » max nupu orpaHuYCHUSIX: X1,%; = 0.
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DoHA OLIEHOYHBIX CPEICTB I IPOBEACHUS IPOMEKYTOYHOM aTTeCTalluu

—x; +x, £2,
2x, + 3x, > 16,
x; +x, <10,
2x, — X, <8,
9) Pewnth 3a1auy JMHEHHOTO MPOrPAMMUPOBAHUS TPAPUUECKUM CIIOCOOOM:

2x, + 3%, < 6,
L(x) = 3x; + x, = max npu orpaHuueHusX: 2%, — 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 OrpaHAYCHUsX: {X; — 5x, = —5,
x; = 0,x, 2 0.

12) Pemmuts 3aady JMHEHHOrO IPOrpaMMUPOBAHUS FpadUUecKUM criocoOoM:

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

F = 2x; — x, = min npu orpaHUYeHUIK:

13) Pemuth 3aauy JIMHEHHOTo IPOrpaMMUPOBaHUS IpadHUECKUM CIIOCOOOM:

X, —x, <3,
—3x; +x, <6,
X, =4,

x; =20,x, =2 0.

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

14) Peutsb 3aauy JIMHEHHOTo IPOrpaMMHUPOBaHUS IpadHUECKUM CIIOCOOOM:

3x1+x, 29,
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. CUMIUIEKCHBIN METOJI pELEHNUS 3a1a41 JITHEHHOI0 IPOrpaMMHUPOBaHUSL.
1) Pemuts 3aauy IMHEHHOTO NPOrpaMMHUPOBAHUS CUMIIIEKCHBIM METOIOM:
F(X) = x; + 4x, + x3 > max Tpu orpaHUYCHUSXK:
—x1 + 2%, + x3 = 4,
3%+ %, +2x3 <9, x> 0,j = 13.
2x; +3x, +x3 =6,
2) PemuTs 3a1auy TMHEHHOTO NPOrpaMMHUPOBAHUS CUMIIIEKCHBIM METOIOM:
F(X) = 3x; + 2x, + 3x3 = max npu orpaHUYCHUSIX:
—X; — X, + 2x3 < =2,
X, + 2%, +x3<4, x, 20, j=13.
X1 +2x3 =6,
3) PemnTs 3a1a4y TMHEHHOTO NPOrpPaMMHUPOBAHUS CUMILIEKCHBIM METOJIOM:
F(X) = 2x; + x, — x3 = min npu orpaHHYCHUSX:
2x, +x, —x53 25,
Xy + 2%, +x3 < 7,x]- >0, j=ﬁ.
X1 — Xy +2x3 =1,
4) Pemmth 3amaqy JMHEHHOTO MIPOrPaMMHUPOBAHMS CUMILIEKCHBIM METOJIOM:!
F(X) = x; + 2x; + x3 — max npu OrpaHUYCHUAX:
—X; — Xy +x3 < —1,
X1+x,+x3=3, x,20, 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 TMHEHHOTO NPOrpaMMUPOBAHUS CUMILIEKCHBIM METOJIOM:
F(X) = 2x; + x, + 3x3 — max npu orpaHUYCHUSX:

L(x) = x; + x, = max npu OrpaHAYCHUSIX:

w
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DoHA OLIEHOYHBIX CPEICTB I IPOBEACHUS IPOMEKYTOYHOM aTTeCTalluu

—2x1+x,+2x3=2, x;20, j=13.
—2Xy — Xy + 2x3 = —6,
7) Pemuts 3amaqy TMHEHHOTO MTPOTPaMMHUPOBAHUS CHMITJIEKCHBIM 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:
{xl + 2x, + 3x3 = 5,

X +x,+x322, x20, j=13.
x1 + 2x, + 6x3 = 4,
9) PenTh 33129y TMHEHHOTO MPOTPAMMHUPOBAHHS CUMILICKCHBIM METOIOM:
F(X) = 5x; + 2x, + X3 > max npu OrpaHAYEHUSIX:
x1+x, +x3 23,
[x1+2x2+x3=1, xj =0, j=13.
X1 — X, +x3 <12,
10) Penth 3324y JTUHEWHOTO MPOTPAMMHPOBAHHS CUMILIIEKCHBIM METOJIOM:
F(X) = —2x; — 2x, — 2x3 = Min npu OrpaHUYCHHSIX:
{ X1+ x, +2x3 <4,

j=1

w

X=X tx3=2, x2=0,
3x, + 2x, + 6x3 = 4,
11) Pemnth 3324y JTUHEWHOTO MPOTPAMMHPOBAHHS CUMILIIEKCHBIM METOJIOM:
F(X) = —x; — 3x, — x3 = max npu orpaHNYCHUSIX:
3x, +x, +%x3 26,
{x1+3x2+x3 =10, x>0, j=13.
X, — 3%, + %3 < =2,
12) Peuuth 3a7a4y JUHEHHOTO MPOrPAMMHUPOBAHHS CUMILIEKCHBIM METOIOM:
F(X) = —3x; — 2x, — 2x3 = mMin npu OrpaHUYCHHSIX:
{x1+x2+x3 >3,

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

X — Xy — X3 = —1, !
13) Pemntsb 3amaqy IMHEHHOT0 MPOrpaMMHUPOBAHUS CUMIIIIEKCHBIM METOIOM:
F(X) = x; + 4x, + 3x3 = max npu orpaHUYCHUSX:
X1 — 3x, +2x3 = 3,
!2x1+4x2+x3 <18, x>0, j=13.
—x, +x, + 3x3 = 10,
14) Pemmntsb 3agaqy IMHEHHOTO MPOTrpaMMHUPOBAHUS CUMIIIIEKCHBIM METOIOM:
F(X) = —2x; + 8x, + 3x3 = min npu orpaHUYEHHsIX:
3x1 +x, +2x3 2 12,
! X +x+x=8 x>0, j=13.
2%, — 3x, + x3 = -8,
15) Pemntsb 3amaqy TMHEHHOTO MPOrpaMMHUPOBAHUS CUMIIIIEKCHBIM METOIOM:
F(X) = 4x; + x, + 3x3 = max npu orpaHUYCHUSIX:
4x, — Xy — 2x53 = 3,
!x1+3x2+x324, x>0, j=13.
3x1 — Xy + X3 = —4,
3. TpancnopTHas 3a1a4a
1) PemuTh TpaHCHOPTHYIO 331a4y METOJOM [IOTEHLIUAIOB

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) Pemmuts TpaHCTIOPTHYIO 3a/1a4y METOAOM NOTEHIIHAJIOB
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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 TpaHCIIOPTHYIO 3a/1a4y METOJIOM IOTEHIMAJIOB

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 TpaHCIIOPTHYIO 3a1a4y METOAOM IOTEHIIHAIOB
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) Pemuth TpaHCIIOPTHYIO 3a/1a4y METOJIOM MOTEHIMAJIOB
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) Pemmuth TpaHCIOPTHYIO 33Jauy METOAOM IIOTEHLUAIOB
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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]1a4y METOJIOM ITOTEHIHAJIOB
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) PemnTh TpaHCHOPTHYIO 33729y METOIOM IOTEHINAJIOB
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)
TpeboBaHue K MpoLeaype OUECHKH:

IMomemienue: 0coObIX TpeOOBaHUH HET

O6GopynoBanue: He TpeOyercs

WHncTtpymeHTsI:

PacxoaHble MaTepralibl: HHANBUIYAIbHBIC 33/IaHHS pacyeTHBIC PabOThI

JlocTyn K JONOJHUTENIBHBIM CIPAaBOYHBIM MaTepHaiaM: He IPEeAyCMOTPEH

HopMbI BpeMeHH: CTYIICHT BBINOJTHSET paboTy B TEUEHHE ceMecTpa

KoMIUIeKT OLleHOUHBIX CPEACTB VIS IPOBEACHUS IPOMEXXYTOUHOM aTTeCTalllH

VK-2. CnocoGeH ompenensaTh Kpyr 3ajad B paMKax IMOCTaBJICHHOHN Ll M BbIOMpATh ONTHUMAaJbHbIE CHOCOOBI MX
peIIeHHsI, HCXOAS U3 ICHCTBYIOIINX MPABOBBIX HOPM, MIMEIOLIMXCS PECYPCOB U OTPaHUYCHUI

VK-2.1. ®opMmynupyeT COBOKYITHOCTh B3aHMOCBSI3aHHBIX 3aJad B paMKax IIOCTABICHHOW Ienu paboThl,
o0ecreynBaloInX ee JOCTHKEHHE; OIpeesIeT 0KUIAaeMble Pe3yJIbTaThl PEIICHHUs IOCTABICHHBIX 33134

YMeeT MpoBOAWTH aHANU3 3anad MUCHUIUIMHBL «VcclienoBaHue omepanuii» (OpMyIHpPOBATh LENA H JTallbl
pelIeHus 3a1a4u

VYK-2.2. [IpoekTupyeT penieHue KOHKPETHOH 3a/1a4 MPOEKTa, BEIOMPAast ONTUMAJIBHBIN CIIOCO0 €€ PEIIeHHUs, HCXOIS
U3 ICUCTBYIOIIMX MPABOBBIX HOPM U UMEIOIIUXCS PECYPCOB U OTPaHUYCHUI

YMeeT paboTaTh ¢ Hay4YHOW JUTEPaTYpod M IAPYIMMH WCTOYHHKAMH HAaydyHOH WH(OpMAIMK 1O MaTeMaTHKe;
IUIAaHUPOBATh U OCYLIECTBIISTH CBOIO IPOESKTHYIO JEATEIBHOCTh B PAMKax JUCLMIUIMHEI «VIccieoBaHus Omeparuiy

VK-2.3 KadyecTBeHHO pelnaeT KOHKPETHBbIE 3amaddl (MCCIIEIOBAHUS, MPOEKTa, ACATEIbHOCTH) 32 YCTAHOBJICHHOE
BpeMs

VYmeer: pemiats 3anaun «VccnenoBanus onepanuin» (pemarpb 3ajaui JHHEHHOTO POTrPaMMHUPOBaHHsI TpaUueCKUM
METO/I0OM, CUMILJIEKC-METO0M; 3a/1a4i HEJIMHEWHOr0 NPOrpaMMHUPOBAHUS, TEOPHH MATPUYHBIX UIP, CUCTEM MacCOBOTO
00CITy>)KUBaHHUS)
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VYK-2.4. TTlyO0nuyHO NpeACTaBIseT Pe3ybTaThl PEIICHHs 3a1a4 UCCIIEI0BAHNUS, IPOEKTA, ACSTEIbHOCTH
3HaeT: mpaBuia penieHust, ohOpMIICHHS U IPEeICTaBIeHHs peenus 3anaun «cenegoBanus onepanuii»;
YMeer: peACTaBIATh penleHue 3a1a4 «lccenoBanus onepanuiin

Kaxaplif BapuaHT OJJHOTUIIHBIE 3a/1auy, KOTOPbIE OTJINYAIOTCS TOIBKO K03 (DHIUEHTAMU U YUUCIOBBIMU IaHHBIMU
IIpumepHBIil TEKCT UHAUBULYAIbHOIO 3a1aHUs
1.1 CocraButh 3a1auy JUHEHHOr0 IPOrpaMMHUPOBAHUS IS 3aja4l IUNITAHUPOBAHUS BBIITYCKA IPOAYKIIUU

1.2 Pemmts 3a1a4y TMHEHHOTO MPOTPAMMHUPOBAHIS T€OMETPHIECKIM METOIOM
Jist npou3BoJCTBa ABYX BHIOB M3lenuil A U B mpeanpusitue ucnoiab3yeT TpH Buja chipbsi. HopMa pacxonoBaHus

CBIPbA KaXXI0TO0 BHJAa HAa M3TOTOBJICHHUEC CIWHUIBI MPOAYKIHW OAHHOTO BHIA, HpI/I6LIJ'IL OT p€aju3aliu OJHOTO H3ICIINA
KaXa0ro Bujaa u 06Luee KOJIMYCCTBO CBIPbSA KaXXAOI'0 BHJAa YKasaHO B Ta6.III/II.(e. C'-II/ITaH, 4TO U3Meaus BuaAoB A u B MOT'yT
IIpOU3BOAUTCSA B JIOOBIX COOTHOIICHMUSX, Tpe6yeTcs{ COCTaBUTh TaKOW IIaH MX IIpOn3BOACTBA, IIPU KOTOPOM HpI/IGI)IJ'H) oT

peani3airy Bcex U3IeNnil Oblia Obl MAKCUMAaTbHOM

Bun Hopm Hopwma Oo1mee
Bl CBIPbSI a pacxona | pacxona ChIpbS Ha | KOJHYECTBO
CBIPbsI Ha | omHO m3nenue B CBIPBS
OJHO
uzaenue A
1 a1 a B1
2 a1 az? B2
3 as1 as B3
IIpn 1 c2
OblIb  OT
MIPOAAXKH
OJIHOTO
H3ens

T'oMopH 3334y EeIOYUCICHHOTO JINHEIHOTO TPOrPaMMHUPOBAHUSI

Z = ¢1x1 + 3%, = max
ay1%1; + Q1% < by,
Ay X1 + Aypxy < by,
a31%; + Az%; < by,

x; =0, x, =0, x;, X,- HeTBIe Uncaa

3amanue Ne 1.4

3aganne 1.3.Pemmth

MCTOJAOM

Nmeercst 3 mocraBimmka u 4 morpeburenst ogHopoxHoro rpysa. Yepes @;o0603HaueH 3amac i-co mocraBmuka (B

eIMHUIAX TpoyKImH), depe3 D j - cpoc j —eo nmotpeburens, Cjj - croumocTh (B IEHEXHBIX EIMHUIAX) TOCTABKH EIMHUIIBI

OPOAYKIHH OT i-20 MOCTABIIKMKA | —My MOTpeOuTeNto. OIpeAeUuTh ONTHMAaJbHBIE 00BEMBI MEPEBO30K OT i-20 MOCTABIINKA | —
My HOTPEOUTEIIO, TOTHOCTHIO YOBIETBOPSIONINE HOTPEOHOCTH, OTHOCTHIO UCIIOIB3YIOLINE BCE 3a1achl U 00ECIIeUnBAIOIINe
MHUHHMYM CyMMapHBIX 3aTpaT Ha TPAaHCIIOPTHPOBKY.

Ne b1 bz b3 b4
a1 Cll C12 C13 C14
a2 CZl C22 c 23 CZ4

1.5. Pemmmts 3a1a4y JTMHEHHOTO MPOTPAMMHPOBAHHS CUMITIICKC-METOIOM.
1.6. CocraBuTh JBOMCTBEHHYIO 3aa4y JIMHEIHOTO IIPOTPaMMHPOBAHUSL.
1.7. Haiitn pemieHue JABOMCTBEHHOHM 3a/jaud JIMHEWHOTO NPOTPAMMHUPOBAHUS M3 PELICHHS HWCXOJHON 3a1adu

JIMHEHHOTO IPOrpaMMHUPOBAHUS.
s npousBoacTBa Tpex BuaoB u3nenuid A, B u C npeanpusitue ucnois3yet Tpu Buaa celpbsi. Hopma pacxomoBanus
CBIPbS KAXKIOTO BUA HA U3TOTOBJICHUE SUHUIBI IPOIYKIIMU TAHHOTO BH/A, TPUOBLIL OT peaTu3alii OAHOTO W3S
KaXX/10T0 BHJIa U 00I11ee KOJIMYECTBO ChIPhs KaXJI0r0 BUJa yKa3aHo B Tabnuue. Cunras, yto uznenus BuaoB A, B u C
MOTYT MPOU3BOJUTCS B JIFOOBIX COOTHOILIEHHSX, TPEOYETCS COCTABUTh TAKOW IUIAH MX IPOU3BOJCTBA, IIPH KOTOPOM

IpUOBLIb OT peann3aliy BeeX U3euii Oblaa Obl MAKCUMaIbHOM.

B Hopma Hopma Hopma Oo0mee
UJIbI pacxozna CeIpbs pacxona CeIpbs pacxoza ChIpbs Ha KOJIMYECTBO
CBIPBS Ha OJIHO U3Jeue Ha OJIHO oxHo uzaenue C CBIPBS
A n3nenue B
a1l a2 ai13 B1
az1 az az3 B2
az1 az2 as3 B3
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[TpubsuLIH c1 ) C3
oT
NPOAAXKHU
OJTHOTO
H3/IeIHs

2.1 Jlana 3agada HEMUHEHHOTO IPOTPaMMHUPOBAHUS

max(ax, +bx, +cx’ +dx? +ex.Xx,),

a X +apX, <b,
Ay % +ayX, <h,,
X =0,X,>0

Pemmts 3a1a4y HENMHEHHOTO MTPOTPAMMHUPOBAHUS TEOMETPUUECKUM METOJIOM.
2.2 Pemmmtsb 3a1a4y U3 MyHKTa 2.1 C MOMOIIBIO HAXO0XKICHHS CEJUIOBON TOUKH QyHKIHH JlarpaHxka.
2.3.Pemmts 3agady 3 myHKTa 2.1. METOJJOM HAaUCKOpEHIIIETO CIycKa

3.1 Urpa 3aana matpurei (A” ) i=1,2; j=1,2,3. TpebyeTcs peIuTh MaTPHUHYIO HTPY TEOMETPUIECKIM METOIOM.

3.2 Pemmth MaTpUUHYIO UTPY 33129 3.1 ¢ MOMOIIBIO JIMHEHHOTO MPOTPaMMHUPOBAHUS

41 (n — kaHambHAas CHCTEMa MAacCOBOTO OOCITY)XHMBaHUS C OTKazamu). KOHTPOJb TOTOBOM MPOAYKIUH (PUPMBI
OCYIIECTBILIIOT A KOHTposiepoB. Ecinu u3nenue nocrynaer Ha KOHTPOIIb, KOTAa BCE KOHTPOJIEPHI 3aHATHI IPOBEPKOM FOTOBBIX
U3JICIIHiA, TO OHO ocTaéTcsl He poBepeHHbIM. CpeiHee Yrcio u3aenuil. Beimyckaembix GupMoi, cocrasiseT B B uac. CpeHee
BpeMsI Ha POBEPKY 0HOTO m3aenus — C MUHYT

Tpebyeres :
Hapucosath rpadp CMO.
CocraButh ypaBHeHue Koamoroposa aisi prHaIBHBIX BEPOSTHOCTEH U HAWTH HX.
OmnpenenuTts BEpOSITHOCTD TOTO, YTO H3JIEIINE MIPOHIET IPOBEPKY.
Onpenenuts 3arpykKeHHOCTh KOHTPOJICPOB (CPEAHEe YUCIIO 3aHATHIX KOHTPOJIEPOB).
Omnpenenuts CKOIBKO KOHTPOIEPOB HEOOXOIUMO MOCTABUTD JUIS TOTO, YTOOBI BEPOSTHOCTD IMTPOX0KICHUS
u3/1eNus Yepe3 KOHTPOJIb Obllla He MEHBILE YeM p.

4.2 (n-xaHanbHas CHCTEMa MacCOBOTO OOCIy)KHBaHUE ¢ OECKOHEUHOM 09epeIbio.)

agrwONE

IMpuxoaHas xacca ropoJCKOro paiioHa co BpeMeHeM padoThl A 4acoB B A€Hb IPOBOAUT PUEM OT HaceNeHUs MJIaTeKeH
3a KOMMYHAaJbHBIE YCIYTH M pa3iWYHBIX IDIaTexeil B cpemHeM oT B demoBek. B mpmxomnoit kacce paboraror C
oInepaTopoB- kKaccupoB. CpeaHss MPOJOIKUTEILHOCTS 00CIYKUBAHUS OJHOTO KIMEHTa COCTaBIIsET /] MUHYT.
TpebyeTes :

HapucoBath rpagp CMO.

CocraButs ypaBHeHHne KoamMoroposa st GUHAIBHBIX BEPOSTHOCTEH U HAWTH HX.

OHpCZlCJ'[I/ITb BEPOATHOCTH TOI'O, YTO BCC ONI€PATOPHLI 3aHATHI.

OrmpenenuTh CpefHee YHUCIIO 3aHATHIX KOHTPOJIEPOB.

Onpenenurs cpeHee YUCIIO KIUEHTOB B Kacce.

OrmpenenuTh CpefHee YUCIO KIUSHTOB B OUSPE/IH.

Omnpenenuts cpeaHee BpeMst IpeObIBaHUs KIHEHTa B Kacce.

OrmpenenuTh cpeHee BpeMs MPeObIBaHNUS KIHEHTa B OUEPEIH.

4.2 (n-xaHaJbHas CHCTEMa MacCOBOr0 0OCIY)KHMBaHHE C OPAHUUCHHOMN O4epeIbIo. )

NN E

Ha A3C ycraHoBneHO A KOJOHOK /i Bbiiaun OeH3uHa. OKOJIO CTAHIIMU HAXOIUTCS IUIOIIAAKA Ha B aBTOMAIWH JIJIs
oXuIaHus 3anpaBku. Ha ctanmmio mpuObiBaioT B cpenHeM C aBToMainuH B 4ac. CpeaHee BpeMs 3alpaBKU OXHOM
MaIluHb! // MUHYT
Tpebyercs :
Hapucosats rpa¢ CMO.
CocraButh ypaBHeHHe Kommoroposa uisi QUHATEHBIX BEPOSTHOCTEH U HAWTH HX.
OnpenenuTs BEPOSITHOCTh OTKa3a 00CITyKUBaHHS.
OnpenenuTts CpeiHee YUCIIO0 3aHATHIX KOJOHOK.
Onpenenurts cpeHee YUCIIO aBTOMAIINH B OUYEPean.
Omnpenenuts aOCOMIOTHYIO MPOMYCKHYIO criocobHocTh A3C.
Omnpenenuts cpeaHee BpeMst O’KHIaHUs B 0UEPEan.
Omnpenenuts cpepHee yrciao apromamnd Ha A3C.
. Onpenenuts cpeguee BpeMs mpedbiBaHusg aBToMainuH Ha A3C.
Kpurepunu onenku

CoNoOR~LWNE

Kputepun 6assl

1 | Crynment 30
- yMEeT NPOBOJMThH AHAIU3 33/a4d, (OPMYIMUPOBAThH LIENU U JTalbl e
peLIeHuS;
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- pelIeHHe BceX 3a/1a4 BBIMOIHEHO BEPHO;
- pemieHue OQOPMICHO B COOTBETCTBHH C TpaBHJIaMH OQopMIIeHHs
peLIeHus 3a/1a4;

- pacUeTHBIN MPOCKT CIIaH B CPOK

2 | He BBIIIOJHEHO OJTHO U3 YCIIOBHIA 20
- pemieHre OQOPMICHO B COOTBETCTBHH C MpPaBHJIAMH O(POPMIICHHUS
peleHus 3a1a4y

3 | He BBIIOJHEHO OJTHO U3 YCIIOBHIA 15
CryneHr

- yMeeT NMPOBOAUTH aHANU3 3aJadd, (HOPMYIMPOBATH LENH U JTAIlbl ee
peteHus/ uim

- pelieHHe BceX 3aJad BBIIOJHEHO BEPHO (AOMYyCTHMO pEIICHHE C
oumbkamu 40% 3amaq)/unm

- pacUeTHBIN MPOCKT CIIaH B CPOK

1 | He BbINOIHEHO JiBa U3 YCJIOBUS MyHKTA | 10

Bcee WHAWBUAYAJIbHBIC 3alaHUs BBIAAIOTCSA BHA4YaJIC CEMECTpa, C TOYHBIMU JaTaMH HX CAa4d Ha IPOBEPKY. TTocne
IMPOBEPKU pa60T MOYKET OBITh OpraHnu3oBaHO CO6€C€JIOBaHI/Ie 110 BBIIIOJIHCHHBIM pa60TaM.

Meroaudyeckue MaTepuabl, ONpeaessIore MPOLeaypy U KPUTEPHH OLEHHBAaHHUS CHOPMHUPOBAHHOCTH KOMITETEHIIHI
MPH MIPOBEJCHUH IPOMEKYTOUHOMN aTTeCTaIluU

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

Kpurepun onenuBanus cHOpMHPOBAHHOCTH KOMIETEHIWH, (GopMBbI (TPOIENyphl) OLCHWBAHMS IPEACTABICHB B
BbannbHO-peHTUHIOBON KapTe JUCIUILINHBIL.

CoopmupoBanrocts komnerenmmid YK-1 (YK-1.1., YVK-1.2, YVK-1.3) VK-2(VK-2.1, VK-2.1, VK-2.3, VK-2,4) Ha
YPOBHE «3HAET», KyMeeT» MpoBepseTcs B hopMe 3ayera ¢ orieHKoi. Ha 3adeTe CTyIeHT IeMOHCTPUPYET 3HAHHS ONpPeIeNICHU
OCHOBHBIX ITOHSATHH, TEOPEM; YMEHHUE PEIIATh 33/1a9H U TOSICHATD UX PEIICHHE.

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

ITuchMenHass paboTa BKIIOYAET B ceOs 3aJaHusl, peliaeMbie BO BpeMsl 3aHATHH, THIBI 33JaHUi M UX CIOKHOCTH
JIOJDKHBI TTO3BOJIUTH ONPENENUTh YPOBEHb CHOPMHPOBAHHOCTH KOMIETeHIMH. [IncbMeHHast paboTa BEIMOJHSAETCS B paMKax

CaMOCTOSITETLHOM pa6OTBI
HToroBsrit peE3yabTaAT HpOMe)KyTO‘IHOI‘/II aTTECTAllUM BBICTABJISICTCA KaK CyMMa 6ajuIoB 3a 3aJlaHus, BBIIIOJIHACMBIC B

pakax ayAMTOPHOH, CAMOCTOSTEIBHOW PabOThl CTYIICHTOB, 32 BBIIIOJHEHUE MMCbMEHHOW MHIWBHYaIbHOW PabOTHI 1 OTBET
Ha 3a4eTe.
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