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1 ]_le.]'ll/l H 3aJa4Y1 0CBOCHUA NUCHHUITJIMHbI

eanb (eaH) OCBOCHMS JUCIATUIMHBI:

1. Tomyuenue 6a30BBIX 3HAHUH M (OPMHPOBAHNE OCHOBHBIX HABBIKOB MO0 METOJAM ONTHUMH3AINU U
UCCIJICIOBAHMS ONIEPALMN Ul PEILIECHUS IPUKJIAIHBIX 3a1ady.

2. Pa3BuTHE TEOPETUKO—TIPAKTHUYECKON 0a3bl U (POPMHUPOBAHUE YPOBHS MAaTEMaTHYECKON MOATOTOB-
KU, HEOOXOIMMOM /17151 TOHUMaHUsI OCHOBHBIX MJIEH MPUMEHEHHsI ONTUMHU3aMOHHBIX METOIOB.

3agaun:

— BJIaACTh OCHOBHBIMH MAaTCMaTUYCCKUMM ITOHATHUAMU JHUCIUIIIINHBI,
— YMETh HCIIOJIB30BaTh METOAbLI OINITUMHU3aIHUU JJIsA PCIICHHUA TCOPETHYCCKUX W MPUKIAAHBIX 3a4ad4,
YMCTb pClIATh TUIIOBLIC 3a/1a4H.

2 MecTo JUCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO NPOrpaMMbl

JucnumimHa otHocuTes K 6a3oBoit yactu 6ioka [l «ucuurianasl (MO )»

[IpepexBusutel aucuuiumsasl: b1./[.5.3 Hnocmpaunwii aseix, b1.J[.5.12 OcHnosbi npoexmmoi
oessmenvuocmu, b1.J[.b.16 Mamemamuxa, b1.J[.b.25 Jluckpemunas mamemamuxa u Mamemamuyeckas
noeuxa, b1.J[.5.26 Teopus éeposmnocmeti u Mamemamuyeckas Cmamucmuxa

[ToctpexBusutsl nucuuriunbl: 52.11.B.11.1 IIpeoounnomnasn npakmuka

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCHUIINHE

Hpouecc HU3YUYCHUS JUCHUIIIIMHBI HAIIPABJICH HA (I)OpMI/IPOBaHI/Ie CIICAYIOIIUX PE3YJIbTATOB 06yquH$[

Kon 1 HamMeHOBaHue
(bopMUpyeMBbIX
KOMIIETCHIINH

KOI[ 1 HAMMCHOBAHHC
HHAUWKATOpa NOCTHXKCHUA
KOMIICTCHIIN N

[Tnanupyemblie pe3yabTaThl 00yYeHUS MO JUCIUILIUHE,
XapaKTEepU3YIOIIUe dTarnbl POpMUPOBaAHUS
KOMIIETEHIIU A

VYK-1 Cnocoben
OCYUIECTBJISITh MTOUCK,
KPUTHYECKHI aHAIIN3
W CUHTE3
uH(popmanuy,
MIPUMEHSATH
CHUCTEMHBIH TTOJXO0/
JUTSL peleHust
MMOCTAaBJICHHBIX 3a7a4

VYK-1-B-1 Ilpumenser
¢unocopckre 0OCHOBBI
MO3HAHUS U JIOTUYECKOTO
MBIILIJIEHNS], METOJIbI
HAy4YHOTO MO3HAHUS, B
TOM YHCJIE METOJIbI
CHUCTEMHOTI'0 aHaJlnu3a, IS
pEILIEHNS TOCTABJIEHHBIX
3aja4

YK-1-B-2 OcymectBiser
KPUTHYECKUH aHAJIN3 U
CHHTE3 HH(pOopMaIuy,
MTOJIyYEHHOM U3 Pa3HbIX
HNCTOYHUKOB

VYK-1-B-4 Ilpumenser
MeTOBI cOopa, XpaHEHHs,
00paboTKu, nepeaayu,
aHaJIM3a U CUHTE3a
nHpopmanuu ¢
HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX
TEXHOJIOTUH JUIsl peIIeHUs
ITOCTABJICHHBIX 3a7a4

3HaTh:

— OCHOBBI TEOPHH ONTHMH3AIUN U METOJIOB MCCIICIOBA-
HUS OTepalnii, HEOOXOIMMBIE VISl perieHus: mpodeccu-
OHAJIBHBIX 3a71a4;

— OCHOBHBIC IIOJIOKCHHA TCEOPETUYCCKOI0 KypcCa, UYCTKO
MMPEACTABJIATE €TI0 OPTAaHUYCCKYIO CBA3b C IMPUIOXKCHUAMMA Ha
MIPaKTHKE;

YmMmerh:

— MPUMEHSTh METO/Ibl MATEMAaTHIECKON 00pabOoTKH
nH(pOpMaLiU, TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO
UCCIICIOBAHMS,

— aHaJIM3UPOBATh U UHTCPIPETUPOBATH, U HAXOJUTH
BO3MOYKHbIE aJIbTEPHATUBHBIC TIOIXO/IbI K HAX 0)KICHHIO
pemCHuA 3aa4 ONITUMU3AIUHN

Baaaers:

— HaBBIKaMM IMPUMCHCHUA COBPEMEHHOI'O Mar€MaTudc-
CKOTO MHCTPYMEHTapUs JJIsi PEUICHUs MPHUKIIAIHBIX 3a-
Aadg;

— METOJaMH TIOCTPOCHHMS, aHaiu3a W IPUMCHCHHS
MAaTEMATUYCCKUX MOJIeJ'IeI\/'I JIA OLI€EHKHW COCTOSAHUSA, U
NPOTHO3a Pa3BUTUSI  OOINECTBCHHBIX  SBJICHUH U
MPOIIECCOB (B YaCTH KOMIETEHIUI, COOTBETCTBYIOIIMX
npoeCCUOHATILHOMN IEATSILHOCTH).




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI
4.1 CTpyKTypa IMCHUATINHBI

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHble eAMHUIbI (108 akajgeMrueckux 4acos).

TpynoeMKoCTb,
Bun paboter aKaJIeMHUYECKHIX 9acOB
6 cemecTp BCETO
OO0mas Tpy10éMKOCTh 108 108
KonrakTHasi pa6ora: 10,5 10,5
Jlexuum (JI) 4 4
Jlabopartopusie paboTs (JIP) 6 6
[TpomexxyTounas arrectarus (3a4eT, SK3aMeH) 0,5 0,5
CamocrosiTesibHas padoTa: 97,5 97,5
- 8bINOJHEHUe KOHMPOAbHOU pabomwvl (KonmpP); +
- CAMON0020Mo8Ka (Mpopabomka u nNo8MopeHue 1eKYUOHHO20 MAmepuad u
Mamepuana y4eOHUK08 U y4eOHbIX nocooull;
- N0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM;
- 10020MO6Ka K pYyOEeI’CHOMY KOHMPOTIO U M.N.)
Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M depeHIUPOBAHHBIH 3a4er
3a4er)

Paznensl AUCHUIUINHBI, U3y4aCMBIC B 6 CEMCCTPC

KomnuecTBo yacos
Ne HanmenoBanue paszaeinos ayauropHad BHEAy/.
paznena BCETO pabota
T 113 | JIp pabota
1 MeTto10510TUYECKHE OCHOBBI UCCIIEI0OBAHUS 22 1 1 20
onepauun
2 JluHeliHOE IpOTrpaMMHUpPOBaHHE 21,5 0,5 1 20
3 JlnHamMunueckoe nporpaMMHUpOBaHUE 22 1 1 20
4 HenuneitHoe iporpaMMupoBaHue 20,5 0,5 1 19
5 WrpoBble MOJIE€IHN IPUHATHUS PELICHUM 22 1 2 19
Hroro: 108 4 6 98
Bcero: 108 4 6 98

4.2 ConepxxaHue pa3/iesioB AU CHUIIIHHBI

Ne 1 MeronoJiornyeckue 0OCHOBbI HCCJIEIOBAHNUS ONlepanuii
ITocranoBka 3amay ¥ ux kinaccudukanua. KpaTkass uctopus pa3BUTUS HaydyHBIX AUcUUIUIMH «VccnenoBa-
Hue onepanuii» u «Teopust NpUHATUSA pelieHui». OTanbl 000CHOBAHUS NMPUHATHS pemeHnil. OcobeHHOCTH
MaTeMaTU4eCKOro MOACIUPOBaHus onepaunii. [loctaHoBKa 3a1auu UCCIIEOBAaHUs ONEpALUil B 1€TEPMUHU-
POBaHHOM ClIy4ae, B YCIIOBHUAX PHCKAa M HEONpeaeleHHOCTH. [Ipumep MareMaTrnyeckoro MOJEIMPOBAHMS
OIIEpaLIUH.

Ne 2 JInHeiiHOe MPOrpaMMHUpPOBaHue

[ToctanoBka oOmel 3amaud JHMHEHHOro mnporpammupoBaHus. @PopMbl 337a4  JHUHEHHOTO
MIPOrpaMMHUPOBAHHUSI, UX 3KBUBAJEHTHOCTh U CIIOCOOBI IpeoOpazoBaHus. ['eomerpuueckas MHTEpPIIpETALIUS
3aJjaud  JIMHEMHOTO MporpaMMmHpoBaHus. [paduyeckuid MeToa  peuleHdus 3ajJjadyd  JIMHEHHOTOo
nporpaMMupoBaHus. CHMIIJIEKCHBIM — METOJ  pelIeHHs 33Jayd  JIMHEHHOro  IMPOrpaMMHPOBAHMSL.
JIBolicTBEHHAs 3ajaya JIMHEHHOrO IIPOrpaMMUpPOBaHUsA. Buabl 1BONCTBEHHBIX 3a1a4. OCHOBHBIE TEOPEMBI
JIBOMCTBEHHOCTH. MaTtemaTruueckass MOJENb TPAaHCIIOPTHOM 3a/laur M0 KPUTEPUIO CTOMMOCTU. HaxoxaeHue
OIIOPHOTO IUIaHA TPAHCIOPTHOM 3aiaun. ONTUMHU3ALKS [JIaHAa TPAHCIIOPTHOM 3a1a4u.



Ne 3 /IluHamMuyeckoe MPpOorpaMMHUpPOBaHUeE

OcobeHHOCTH 3a71a4 JUCKPETHOTO MPOTPaMMUPOBaHUs. METO/T BETBEH U TpaHuIl. AJITOPUTM METO/1a
BETBEH U rpaHull IS 33a4d LETOUYUCIEHHOT O JMHEHHOTO NPOrpaMMHUPOBAHHUSL.

Ne4 HestuHeiiHOe MporpaMMupoBaHue

Oco0eHHOCTH 337a4 HEITMHENHOIO MPOrpaMMHUpPOBaHUs. 3aada HEJIMHEHHOTO IPOrPaMMUPOBAHHUS C
orpaHn4eHusiMU-paBeHcTBaMu. TeopeMma Kyna-Takkepa.

NeS Urposbie Moae 1M NPUHATHA PeLICHUI

OOmiass mocTaHoBKa 3ajaud MOpuHATUSA pemieHud. Kraccubukanuusa 3agay OpUHATHS PELICHU.
OcHOBHBIE MOHATUSI TEOpUH UTp. PelieHne mMaTpUUHBIX UTP B YHUCTBIX CTparerusix. PemieHne MaTpuUyHBIX
WUIrp B CMEIIaHHBIX cTparerusx. ['eomerpuueckoe pemieHue urp. ONTUMaIbHBIE PEHICHUS HPU PA3TUYHBIX
BapHaHTaX UHPOPMHUPOBAHHOCTH. 3a/1a4y NPUHSATHS PEIICHHS B YCIOBUAX PUCKA U HEOMIPEICIICHHOCTH.

4.3 JlabopaTopHble padoThbI

Ne Kon-Bo
Ne JIP HaumenoBanue 1abopaTtopHbIX padboT
paszaena 4acoB
1 1 MeTo10510rn4eckie OCHOBBI MCCIIEIOBAHNUS ONlepalluil 1
2 2 JIuneitHoe nporpammupoBanue. Perienue TpaHCIOPTHOM 3a1a4H € UC- 1

noJsibzoBanueM Microsoft Excel. Pemenue 3a1a4 nenoynciieHHOro
nporpamMmmupoBaHus C ucnonb3oBanueM Microsoft Excel.

3 3 JluHamudeckoe mporpaMmmupoBanue. Penenue 3a1a4un o pacnpenene- 1
HUM CPEIICTB MEXIY MPEANPUATHSIMHI U 00 ONTHMAIBHOH 3aMeHe 000-
pYyIOBaHUs

4 4 Pemrenne 3a1ay HeNMMHENHOTO IPOrPAMMUPOBAHMSL C UCIIOJIb30BAHUEM 1
Microsoft Excel

3) 5 UrpoBeie Mosienu NpUHATUS pellieHUH Pelienne MaTpu4HbIX Urp B YU- 2
CTBIX U CMELIAHHBIX CTparerusix C ucnonp3oBanrem Microsoft Excel
Htoro: 6

4.4 KoutpoJabHas padora (6 cemecTp)

3aganue 1 Tema I'paduuecknii meron. IIpu npousBoacTse AByX BUJIOB MPOLYKIIMHM HUCIOIB3YETCS
4 Tuna pecypcoB. Hopma pacxona pecypcoB Ha IpOU3BOJCTBO €IUHUIIBI IPOIYKIIUH, OOIINI 00bEM Kax10-
ro pecypca 3aJaHbl B TabynIe

Pecypcsl Hopma 3atpat pecypcoB Ha TOBaphl OO11ee KOIMUYECTBO
1-ro Buna 2-T0 BUJA pecypcoB
1 2 2 12
2 1 2 8
3 4 0 16
4 0 4 12

[Tpu6bLIbG OT peanu3auy OJHOM €JMHULIBI TPOAYKLIMHU IEPBOTO BUJA COCTABISET 2 JIeH. €., BTOPOro
BHUJA — 3 JO€H. €.

3agaua cocTOUT B (POPMUPOBAHUU NPOU3BOACTBEHHON NMPOrpaMMBbl BHITYCKa MPOIYKLUHU, o0ecredu-
BalOIIeH MaKCUMAaJIbHYIO IPUOBUTH OT €€ peaTu3aIliH.

[TocTpouTh SKOHOMHKO-MaTeMaTHUECKYI0 MOJIENb 33J[aud, JaTh HEOOXOJIUMbIe KOMMEHTApHH K ee
3JIEMEHTaM U TMOJYYUTh pelieHrne rpaduueckuM MeToaoM. UTo mpou30iIeT, eciau pemarh 3a/1a4y Ha MUHHU-
MyM U [T04YEMY?

3ananme 2 Tema: «CuUMILIeKCHBIA MeTO/ pellIeHUs 32/1a4¥ JIMHEIHOT 0
NPOrpaMMHUPOBaHUA», «/IBoiHbIE 321aUM JIMHEHHOTO IPOTrPAMMUPOBAHUS»



Jlnst usrorosnenns Tpex Bunos npoaykuuu (I (j =1, N)) ucnonssyror yersipe Buma pecypcos (Pa,
P, P3, P4). 3anace pecypcos (b1, b2 u bs, ba), Hopmbl pacxona pecypea i-ro (i=1,N) Buna na exunumy mnpo-
JIYKIIMH |-TO BUJIA COCTABIIAET A ij EJMHUIL U 1IEHa €/IMHUIIbI POJIYKIUHM |-TO BUJIA PaBHA C; JIEH. €Jl., MPHBE-

JIeHBI B TaOJIHIE.

Pecypcol HopMmbl 3aTpart pecypcoB Ha €IMHUILY NPOIYKIIMU 3amacobl
[ BU [] Bun [ By
Tpyn 3 6 4 2000
Cripbe 1 20 15 20 15000
Coipbe 2 10 15 20 7400
Ob6opyoBanue 0 3 5 1500
Llena 6 10 9
Tpebyercs:

1) cocraBUTh PKOHOMHKO-MAaTEeMaTHYECKYIO MOJEIb 3amaud (mokaszarenb 3()(GEKTHBHOCTH - TPH-
OBLIIB);

2) CUMIUIEKCHBIM METOJIOM (C MOMOILBIO CUMITJIEKCHBIX TaOJIUI]) HAlTHU IUIaH BBIIYCKA MPOTYKIIUU
10 BHJIaM C YYETOM HUMEIOIINXCS OTPAaHMUEHHBIX PECYpPCOB, KOTOPBII oOecrieunBai Obl MPEANPUATHIO MaK-
CHUMaJIbHBIN JTOXOJT;

3) natb conepkareabHbIA OTBET, BCKPHIB S KOHOMHYECKHU CMBICI BCEX MEPEMEHHBIX, YUACTBYIOIIHUX
B PELLIEHUY 3a/1auu;

4) chopmynupoBaTh B SdKOHOMUUYECKUX TEPMHUHAX JBOMCTBEHHYIO 33/1a4y M COCTaBUTh €€ MaTeMaTH-
YECKYIO0 MOJIEIb;

5) ucnonp3ys peleHue UCXOAHON 33aJa4d U COOTBETCTBHUE MEXAY ABOMCTBEHHBIMHU IEPEMEHHBIMH,
HAWTH KOMITIOHEHTHI ONTHMAJIBFHOTO TLIaHA IBOMCTBEHHOM 3a1auH - ABolcTBeHHbIe oneHku Vi (i = 1,3);

6) ykazaTh HanOoJiee AePUIMTHBIN 1 HeAePUIUTHBIN (M30BITOYHBIN) PECYpPCHI, €CJIU OHH UMEIOTCS,

7) ¢ TOMOTITEIO TBOHCTBEHHBIX OIEHOK Yi 00OCHOBATH PAIlOHAIBHOCTH ONTHMATBHOTO TLIAHA, COTIO-
CTaBHUB OIIEHKY 3aTpaT U3PACXOIOBAHHBIX PECYPCOB U MaKCUMAIIbHBIN TOXO/A OT peain3aliy TOTOBOU Mpo-
JTYKIIMH 10 BCEMY ONITUMATBLHOMY TUIAHY U TI0 KaXKIOMY BUAY IPOJAYKIIMH B OTJACITBHOCTH;

8) ompenenuts BenmunHy Abg pecypca P, BBemeHHEM KOTOPOTo B MPOM3BOJCTBO MOXKHO KOMIICH-

CHUpPOBATH Y6BITOK " COXPAaHUTH MaKCHMAaJIbHBIN 10XO Ha MPEKHEM YPOBHC (pecprH MMpeanojaararoTcs B3a-
HUMHO 3aMeH5{eMBIMI/I), HOJ'IyLIaeMHﬁ IMpU UCKJIIFOUCHUH U3 IPOU3BOACTBA Abr €. pecypca PI’ , YTO BBI3BIBACT

yMEHBIICHHE MakcuMaibHoro goxona Ha A f _ en.;
9) ycTaHOBUTH, 11€7€CO00PA3HO JIU BBITYCKATh HOBYIO TIPOJIYKIUIO /]|, HA €IUHUILY KOTOPOH pecyp-
col P1, P2, u P3 pacxonyrorcs B konuyecTBax @, ,a, U dy €1., a [IeHa €JUHULBI TOTOBOM MPOAYKIIMH COCTaB-

et P, en.

3apanue 3 Pemmts 3a7a4y JIMHEMHOTO NPOrPaMMHUPOBAHHUS € UCIIOJIB30BaHUEM M — MeTo0M
max z = 2X, —3X, + 6x; + X,;

X, +2x, — 4%, < 20,
X, — X, +2X; 210,
2X, + X, —2x, + X, = 24,

X5 Xy, X5, X, 2 0.

3aganue 4 Tema TpancnopTHas 3aga4a

Ha cxmamax xpaHuTcs Myka, KOTOPYIO HEOOXOJMMO 3aBe3TH B xjebomekapHu. Homepa ckiagoB u
HOMEpa XJeOoIneKapeH BBIOMPAIOTCS B COOTBETCTBHM ¢ BapuaHTamu TaOi.l Tekymme Tapudsl mepeBO3KH



MyKH [py0./T], exeMecsuHble 3amachl MyKH [T/Mec.] Ha CKJIaJax M MOTPEOHOCTH XJIeOONeKapeH B MYKE
[T/mec.] ykazaHbl B Ta01.2.

[Tpu 3TOM HEOOXOAMMO YUUTHIBATH, UTO U3-3a PEMOHTHBIX pabOT BPEMEHHO HET BO3MOKHOCTH Tepe-
BO3UTb MYKY C HEKOTOPBIX CKJIaJI0B B HEKOTOpHIE XjiebonekapHu. B tabn.1 aTo nokaszano B rpade «3amper
nepeBo3kn» B hopmate Ne ckiamax Ne xnebonekapuu. Hampumep, «2X3» 0003HauaeT, 4To HEJIb3s MEPEBO-
3UTh MYKY c0 ckiaga Ne2 B xyiebonekapHro Ne3.

Kpome Toro, He00X0IMMO y4eCTb, YTO HEKOTOPHIE XJIEOOMEKapHU UMEIOT TOTOBOPHI HA TapaHTHPO-
BaHHYIO [I0CTaBKY MYKH C OIPEIEJICHHbIX CKIaloB. B Tabxn.1 310 nokaszano B rpade «I apaHtupoBaHHas 110-
craBka» B ¢opmare Ne ckiana x Ne xiebornekapau = o0beM nocraBku. Hampumep, «1x4=40» obo3navaer,
4yT0 MeXy ckiagoM Nel u marasuHom Ned 3axiroueH JOroBop Ha 00s3aTeNbHy0 NOCTaBKy 40 T MyKH.

Heo6xonuMo oprann3oBaTh OCTaBKU HAMJIYYIIUM 00pa3oM, YUUTHIBAsl, YTO MyKa XPaHUTCS U
TpaHCIOPTUpYyETCs B Melikax BecoM 1o 50 kr. J[aHHy0 3a/1auy pelnTh ¢ IOMOIIbIO HAJICTPOHKU «/louck
pewenusy Tabmuunoro nponeccopa EXCEL.

Tabmuna 1 — Homepa cknanos, xinebonekapeH, 3anpelieHHble U rapaHTUPOBAHHBIE TOCTABKU

I'apanTupoBanHas

Ne Bapuanta | Ne CxnanoB | Ne XiebonekapeH | 3ampeT nepeBO3KH
IMOCTaBKa, T/MecC.

1 1,2,3 1,2,3,4 2x2, 3x4 3x3=50
Tabnuna 2 — 3anacel, NOTpeOHOCTH U TapU(bI TEPEBO3OK
XnebornekapHu
Critaanl
1 2 3 4 5 3armac, T/Mec.
1 400 600 800 200 200 80
2 300 100 500 600 500 70
3 500 200 100 600 300 60
4 300 700 200 400 900 55
5 200 500 800 200 400 65
Cmpoc, T/mec. 77,86 56,78 58,88 62,44 73,92

3aganue 5 Gupma noxyduia 3aka3sl Ha BBIMOJIHEHUE PEMOHTHBIX pa0dOT Ha MATH 00bEKTax (eBpo-
PEMOHT IATH KBapTUp). 15 BBIMOIHEHMS 3THX 3aKa30B (prpMa pacrioyiaraer mecTbio Opurajamu, Kaxmaas
U3 3TUX OpUraj BBHIOJHAET OJMH 3aKa3 «11oj Kiouw». Huke B Tabnuie npuBeeHb! OLIEHKH BpEMEHH (B
JHSIX ), HE00X0IMMOT0 OpUrazaMm JJisl BBIOJHEHHs BceX padoT U cjauu 0ObEKTOB 3aKa3uuKaM (MCXOAs U3
cocTaBa U KBaaupuKaluyu pabOTHUKOB OpHUTrajpbl).

BpeMs BBIIOJIHEHNS,

Yell.-THA O0bekT 1  |OOBEKT 2 OOBeKT 3 OOBekT 4 OOBEKT 5
bpurana I

P1 47 60 25 63 68

P> 48 57 33 56 71

P3 45 53 20 62 61

P4 48 60 18 65 74

P5 44 66 21 61 76

Pe 42 54 29 55 69

Pacripenennth 00BEKTHI pabOT MeXAy Opuragamu, yToObl 00Iee KOJTMYECTBO YEIOBEKO-IHEH, 3a-
TpadeHHOE Ha BBHITTOJTHEHHE pa0OT Ha BCEX MATH 00BEKTAX, OBIII0O MUHUMAIIbHBIM.

JlaHHy10 3a/1a4y pelnTh C MOMOILBIO HAACTPOIKH «/louck pewenusy TaOIMYHOTO Ipolieccopa
EXCEL.

3ananue 6 Tema: «IIporpaMmmMupoBanue Ha ceTAX»

PaccunTarth HEMOCPENCTBEHHO Ha CETEBOM Ipaduke KOMIUIEKCa paboT paHHWE W TMO3IHUE CPOKH
7



CBEpILIEHUS] COOBITUI, pe3epBbl BpEMEHU COOBITUN, MUHUMAIBHOE BpeMsI BBIMOJIHEHUS KOMILIEKca (KpUTH-
YeCKUH CpoK). Beimenuts Ha ceTeBoM rpaduike KpUTHUECKUMA TyTh. {151 HEKpUTHYECKUX pabOT HAWUTH MOJI-
HBIE U CBOOOHBIE pe3epPBHI BPEMEHHU.

AT T AT TTAT T -

Ha ocHOBE BBINIOJTHEHHBIX PACUETOB YCTaHOBUTD:

- KaK MOBIHSIET HA CPOK BBIMOIHEHHS KOMIUICKCA YBEIHUCHUE MPOJODKUTEIBHOCTH paboThl (M,N),
paborsi (I,S);

- MOXKHO JIM UCIIOJIb30BaTh MOJHBIA pe3epB BpeMeHH padotsl (€,f) mis yBenmumyeHus: npoomKuTesb-
HoctH paboTsl (f,K) u padotsl (K1), He yBennunBas Bpemsi BBITOJHEHUS] KOMILICKCA;

- U3MEHUTCS JIM MIOJIHBIN pe3epB BpeMeHH paboThl (P,J),eciid BpeMs BHIIIOJIHEHUS] KOMILIEKCa BO3pac-
TET 3a CYET YBEIIMYCHUS MPOAOJKUTEILHOCTH PadoTHI (I,S).

Bce HeoOX0qiMBbIe YHCIIOBBIC IaHHBIC IPUBE/ICHBI B TAOJIHIIE

Homep 3a- PabGora
Aa4u (m,n) (r.s) (&.f) (f.k) (k1) (p.9)
31 (5,8) (8,10) (1,4) 4,7 (7,10) (5,8)

3aganue 7 Tema: «/luHaMu4YecKoe MPOrpaMMHPOBAHHE)
Ha nanHzoii cetn gopor (puc. 1) uMeeTcst HECKOIbKO MapUIpPyTOB, IO KOTOPHIM MOKHO JOCTaBISATh I'Py3 U3
nyHkTa 1 B myHKT 10. MI3BeCTHBI CTOMMOCTH Cij IEPEBO3KHU €IMHUIIBI IPy3a MEX/y ITYHKTaMHU CETH.
Tpebyercs:

1) MeTo10M AMHAMUYECKOTO TPOrPaMMHUPOBAHUS HAWTH 3a CETH HanOoJiee SKOHOMHBIN MapuIpyT TOCTaBKU

rpy3a u3 nyHKTa | B myHKT 10 1 COOTBETCTBYIOLME EMY 3aTPAThI;

2)  BBIKCATh ONTHMAIBHBIC MApIIPYThI MEPEBO3KH Ipy3a M3 BCEX OCTAIBHBIX MYHKTOB CETH B
nyHKT 10 ¥ yka3aTe OTBEUarolMe UM MUHUMAJbHBIE 3aTPAThI HA JOCTABKY.

Pucynok. 1



Bce HeoOXo1uMbIe YMCITOBBIE TaHHBIC TTPUBECHBI B TAOIHUIIE

Howmep 3anaumn

41 42 43 44 45 46 47 48 49 50
c12 7 4 9 1 5 8 3 6 1 4
c13 3 8 2 6 3 1 5 2 9 6
cla 5 4 5 2 8 5 4 6 3 1
c25 2 6 3 5 2 9 1 7 8 3
car 7 1 7 3 5 2 6 3 7 5
c35 9 9 4 6 8 6 2 9 4 7
Ca6 3 3 6 8 1 8 7 2 9 3
Car 1 5 8 4 7 4 4 8 3 6
Ca5 8 4 1 7 5 5 6 5 7 2
Cag 4 8 3 2 9 2 8 2 4 5
Ca7 5 2 5 9 1 6 3 9 8 9
Css 2 7 8 5 3 1 7 4 6 1
Cs9 6 4 7 3 5 8 2 6 3 8
Ces 1 9 1 6 8 3 9 7 1 2
Ceo 9 6 4 1 4 6 2 4 8 3
C79 4 1 5 4 9 2 8 6 1 5
Ce,10 3 7 9 6 2 5 1 7 9 3
Co,10 8 2 5 1 7 9 3 6 4 8

3aganue 8 Tema: «®@yHkuuu cnpoca. 3axaya noTpedNTENHLCKOr0 BhIOOpa.
Ypasuenune Ciayunkoro»
Jlnst 3amanHoit GyHkimu moaesHoctu U (X1; X2) Ha TOBaphl X1 M X2, ONPEICITHTh, KAKOW OINTH-

MaJIbHBIF HaOOp TOBApOB BhIOEpET MOTPEeOHUTEND IpH BekTope 1ieH P =(P1; P2) u noxone |. Haiitu aHamuTu-
yeckue QyHkImu crupoca X1 = f1 (p1; p2, 1) u x2 = f2 (p1; p2, 1). Uemy paBHO MakcHMaIbHOE 3HAYCHUE QYHK-
IIUH TIOJIC3HOCTH MPH 3aAaHHbIX |, P1 1 P2. (YKa3zaHue: 3anucaTh ONTUMH3AIMOHHYI0 MaTEMAaTHYECKYIO0 MO-
JIeNlb U BOCIIOJIB30BAThCA JUIsl pelIeHus] MeTojoM MHOkuTenel Jlarpanka.). Ucnonb3ys ypaBHenue Ciyiko-

%
ro, paccuuTaTh (—) o, -
p

1
Bce HCO6XO,Z[I/IMLIC YU CJIOBBIC NAHHLIC IPUBCACHLI B Ta6J'II/II_[e

Howmep 3anauun U (X1; X2) P =(Pi; P)) |
8 3% x, (4;5) 600

3ananue 9 Tema JiieMeHTHI TEOPUU MATPHUYHBIX UT'P

PaccMOTpuM aHTaroHUCTUYECKYIO UTPY ABYX JIMIL C HYJIEBOW CyMMOW — MOJIeNIb KOH(QIIMKTHON CUTY-
allM C IByMsI yYaCTHUKaMH, B KOTOPOM BBIUTPHIII OJHOIO paBeH Npourpsiuly apyroro. ITycts urpok A pac-
1ojaraeT M YUCTBIMU CTPATErHAMH, T.€. BO3SMOKHBIMU JEUCTBUAMU: A, A,,..., A, , @ UTPOK B — N YHCTBIMU

crparerusimu: B, B,,...,B,. UToObI urpa 0bu1a MOJHOCTBIO ONPENEIEHHON, HEOOXOIUMO yKa3aTh MPaBHUIIO,

COMOCTABIISIOLIEE KAXKION ape YHCTHIX cTparteruil A u B, uucno a; - BEIMIPBINI UIPOKa 4 32 CYET HTPOKa

B v ipourpsii urpoka B. Tlpu ;<0 urpok A4 miatuT Urpoky B cymmy ‘aij ‘ . Ecniit m3BecTHBI 3HAaYCHNUS &
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JUISL KaX10i apel (A, B;) YHCTBIX CTpaTeruii, TO MOXXHO COCTaBUTh MATPHILy MIDBI — IUIATEKHYIO Mat-

puny.

Jns urp, 3aJaHHBIX CIEIYIOIUMU IUIATEKHBIM MaTpPULAMHU, HAMTH HWKHIOIO U BEPXHIOIO YHUCTBIE
LIEHbI, MAKCUMUHHYIO 1 MUHUMaKCHYIO CTPAaTE€rMU UIPOKOB, YCTAHOBUTH HAJIMYUE CEHJIOBBIX DJIEMEHTOB B
IUIATEKHBIX MaTpULax (B MOCIEAHEM Clydae HalTU PELIEHUE UTPbI):

7 9 75 6 12
9 10 6 5 8 9
8 -5 231 4

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHne TUCIUIIINHBI
5.1 OcHoBHas auTEpPaTypa
- MarteMaTuyecknue METObI U MOJIEIIM UCCIICIOBAHMS OINepanui: yaeOHUK [DIeKTpoHHBIA pecypc]. /

pen. B.A. Konemaes. - Mocksa : FOuutu-/lana, 2015. - 592 c.: nn., tabmn., rpad. - bubmuorp. B kH. - ISBN
978-5-238-01325-1; - Pexxum mocrtyma: http://biblioclub.ru/index.php?page=book&id=114719

- Kysuenos, b.T. Marematuka: yueonuk [dnextponusiii pecypc]. / b.T. Ky3unenos. - 2-e uzn., nepe-
pab. u gorm. - Mocksa : FOnutu-/ana, 2015. - 719 c.: un., Tabn., rpad. - (Beicuiee npodeccuonansnoe oopa-
30BaHMEe: DKOHOMHKA M ympamicHue). - bubmuorp. B kH. - ISBN 5-238-00754-X; -Pexxum mocry-
na: http://biblioclub.ru/index.php?page=book&id=114717

— HlankuH, A.C. Maremaruuyeckue METOJbl W MOJEJIM HCCIEAOBaHMs Onepanuil: y4eOHuK /
A.C. llankun, B.A. Hlankus. - 7-e u3a. - Mocksa : U3natenbcko-Toprosas koprnopauus «lamkos u K°»,
2017. - 398 c. : Tabm., cxeMm., rpad. - bubnuorp. B kH. - ISBN 978-5-394-02736-9; [ DnexkTpoHHBIi pecypc]. —
Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=452649

5.2 JlonosiHMTEIbHAS JIMTEPATYpPa

— JluneliHoe mnporpamMmupoBaHue. TpaHcropTHas 3ajgada. JluckpeTHas Mmaremaruka. Teopus
BEpPOSITHOCTEN M MaTeMaTH4eckasi CTaTUCTHKA: yueOHoe mocobue [nextponnsiid pecypc]. / B.C. AnbpnuHa,
JI.H. bukmyxameroBa, JI.B. BecenoBa wu gp.; Munobpnayku Poccun, Kaszanckuili HanmoHanbHbIN
MCCIIEIOBATENILCKUI TeXHONIOTHYecKrid yHuBepcuteT. - Kazans : KHUTY, 2017. - 84 c.: Tabn., rpad. - ISBN
978-5-7882-2189-2; —Pesxxum moctyma: http://biblioclub.ru/index.php?page=book&id=560802

- Hccnenoanue onepanuii: yuebHoe nocodbue [Dnekrponusiit pecypc]. / coct. A.C. Agamuyk,
C.P. AmupoxoB, A.M. Kpasuos ; MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit @enepauuu u np. -
CraBponons : CK®Y, 2015. - 178 c¢.: wun. - bubmuorp. B KkH.,; - Pexum gocty-
na: http://biblioclub.ru/index.php?page=book&id=457348

- HccnenoBanue omnepanuii: yuebnoe nocodue [DnekTpoHHsbIi pecypce]. / coct. A.C. Anamuyk,
C.P. Amupokos, A.M. Kpasuos; Muno6puayku P® - Crasponons : CKOVY, 2015. - 178 c.: un. - bubmauorp.
B KH.; - Pexkxum nocryna: http://biblioclub.ru/index.php?page=book&id=457348

- Crponrusn, P.I'. UccnenoBanue omneparnuii. Moaenu 3KOHOMUYECKOTO MOBEACHUS: y4eOHUK /
P.I'. Ctponrus. - Mocksa : urepHer-YHuBepcutetr Mudopmarmonnsix Texnonoruid, 2007. - 208 c. - (Oc-
HOBBI MH()OpPMAMOHHBIX TexHoJoruk). - ISBN 978-5-9556-0072-7; [DnekTponHsIii pecypc]. — Pexxum mo-
crymna: http://biblioclub.ru/index.php?page=book&id=233490

- Anamuyk, A.C. Maremaruyeckue METOJAbl U MOJEIH HCCIENOBAHUS oOmnepauuidl (KpaTkuit
Kypc) : yaeOHoe mocobue [Dnextponnsiii pecype]. / A.C. Anamuyk, C.P. Amupokos, A.M. Kpasmos; Mu-
HoOpHayku PD, ®PT'AOY BIIO «Cesepo-Kaskasckuii heaepanbubiii yauepcuteT». - CraBpomnois : CKOY,
2014. - 163 C.: WIL. - bubmumorp. B KH.; - Pexum TOCTY-
na: http://biblioclub.ru/index.php?page=book&id=457131

— IMankun, A.C. 3agaun ¢ penIeHUSIMU IO BBICIIEH MaTeMaTUKe, TEOPUHU BEPOATHOCTEM, MaTeMaTH-
YEeCKOH CTaTUCTHKE, MaTeMaTHYEeCKOMY MPOTPaMMUPOBAaHUIO: ydyeOHOe rmocodue [IIeKTpoHHBINH pecypc]. /
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http://biblioclub.ru/index.php?page=book&id=114719
http://biblioclub.ru/index.php?page=book&id=114717
http://biblioclub.ru/index.php?page=book&id=452649
http://biblioclub.ru/index.php?page=book&id=560802
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http://biblioclub.ru/index.php?page=book&id=457348
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http://biblioclub.ru/index.php?page=book&id=457131

A.C. lllankun, B.A. lllankuH. - 8-¢ u3a. - Mocksa : U3gatenbcko-Toprosasi koprioparus «Jlamko u K°»,
2017. - 432 c. : tabxn., rpad. - (YueOubie uznanus nis 6akanaBpoB). - ISBN 978-5-394-01943-2 ; Pexxum
noctyna: http://biblioclub.ru/index.php?page=book&id=450779

— JIuneiitHoe nmporpammupoBanue. TpancnopTHas 3amada. JluckperHas MaremaTuka. Teopust BEposIT-
HOCTe M MareMaTU4ecKas CTaTHCTHUKa: ydeOHoe mocobme [Dnekrponnbiii pecype]. / B.C. AnbnuHa,
J.H. bukmyxamerona, JI.B. Becenosa u np.; Muno6pnayku Poccun, Kazanckuii HanlmoHaIbHBIN MCCIIET0-
BaTeNIbCKUI TeXHONOrnueckuii ynusepcutet. - Kazanp : KHUTY, 2017. - 84 c.: Tabu., rpad. - ISBN 978-5-
7882-2189-2 ; Pesxum mocryma: http://biblioclub.ru/index.php?page=book&id=560802

5.3 llepuoanueckue u3aHusl

— Beicmiee obpazoBanue B Poccun: xxypHain. — MockBa : MOCKOBCKHI Tocyl. YHUBEPCUTET MEYaTH HM.
N. ®enopona, 2019

—Briciee oOpa3zoBanue ceroans: xxypHair. — Mocksa : Jloroc, 2019

—OKOHOMHUCT: XypHaJll. — Mocksa : U3gaTenscTBo koHOMHUCT, 2019

5.4 UnTepHeT-pecypcsbl

—  http://www.biblioclub.ru — 3bC «YHuuBepcurerckas OnOIMOTEKa OH-JIAHH»/ (MPHUHAICIKHOCTD
OO1m1ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «HekcMennay).

— http://e.lanbook.com/ — BBC «Jlaub» (mpunamiexHocts (OOIIECTBO C OrpaHMYCHHOW OTBET-
ctBeHHOCTHI0 «OBC JIAHDbY)

—  http://znanium.com/ — 3BC nayuHo — uznarensckoro neHTpa « MTHOPA-M»y (npuHaane:)KHOCTh
OO1m1ecTBO ¢ OTPaHUYCHHOW OTBETCTBEHHOCTHIO «HekcMenma)

—  http://rucont.ru/ — 3BC Pykont (npunamiexkaocth OO0 LleHTpasbHbIH KOLUIEKTOP OHOIHOTEK
«BMIBKOM», OO0 «ArentctBo «KnHura-Cepsucy).

—  Hayunas snexrponnas oubmmoreka eLIBRARYhttp://elibrary.ru/defaultx.asp Pexxum cBoGo1HO-
ro I0CTyma

Pecypc cBoOoaHOrO 1OCTYMNA:
— http://www.vilenin.narod.ru/Books/Books.htm — Maremarnueckast Oubnmoreka
— http://www. exponenta.ru — «O6pa3oBaTenbHbIi MaTeMaTHYEeCKUi caiiT EXponenta.ruy.
— http://lwww. matclub.ru — Jlexiuu, npuMepsl pelieHus 3a/1a4, HHTerpaibl U MPOU3BOJHbIE, Trdde-
penuupoBanue, TOKII, Dnekrponnslie yueOHuKU. TunoBoit pacuet u3 3anaunuka Ky3Henosa.
http://www. mathelp.spb.ru — «Beicirass MaTremaTrka» (MOMOIIs CTyneHTaM) — JIEKIINUH, IEKTPOH-
Hble y4eOHUKH, pellleHNe KOHTPOJIbHBIX paloT.

5.5 IIporpammHoe olecmnedyeHue, nMpogecCHOHATbHBbIC 0a3bl JAHHBIX M HMH(pOPMAIMOHHBIE
CIIPABOYHbIE CHCTEMBbI COBPEeMEHHbIX HH()OPMALIMOHHBIX TEXHOJIOT Wil

— Onmnepanunonnas cucrema Microsoft Windows 7 Academic

— Oducusre npunoxenus Microsoft Office 2010 Academic

— Slanexc-Opaysep. — Pexxum noctyma: https://yandex.ru/

— OGrrepoccuiickuii MaTeMaTHUECKUi mopTai. — Pexum goctyna: http://www.mathnet.ru/

— bBounbmias poccuiickas sHimkioneaus. - Pexxum gocryma: https://bigenc.ru/

— CIIC «Koncynbrantllnroc». — Pexxum nocryna: http://www.consultant.ru/

— OenepanpHast ciryxk0a roCy/1apCTBEHHOU CTaTHCTHKH. - Pexxum JOCTYyTIa:
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/

— MununctepctBo o6paszoBanus OpeHOyprekoit odmactu. Pexxum gocrymna: http://www.minobr.orb.ru

— ®enepanbHbIil 00pa3oBaTeNbHbIN MopTai. — Pexxum moctymna — hitp://www.edu.ru —«Poccuiickoe 00-
pazoBanue» DenepanbHbiii mopTai. Karamor oOpa3oBaTelnbHBIX HHTEPHET PECYpCOB. 3aKOHOAATEIBCTBO.
HopmatuBHBIE JOKYMEHTHI U CTaHAapTHI // YueOHo-MeToanuecKkas OnbauoTexa.
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6 MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCHUIIMHBI

YueOHO-MeTOAMYECKU KOMIUIeKC mo auctuiinHe «VccnemoBanue ormnepaiuii»; KOMITBIOTED;
TEXHUYECKHUE CPEACTBA KOHTPOJIA B IIPOTPaMMe «Y HUBEPCAJIbHBIN TECTOBBIN KOMILIEKC).

VYuebHasg ayIuTOpHsl JEKIMOHHOIO THIA: CTAllMOHAPHBIA MYJIbTUMEAUANIPOEKTOP U NMPOEKLMOHHBIN
9KpaH, MEpPEeHOCHON HOyTOyK, Kadenpa, IMOcaJoyHble MecTa I O0Oydarommxcsi, pabouee MecTo
IpernojiaBaTens, yueoHas Jocka

KomMribroTepHbIii KJIacC, MCTOIB3YEMbBIH IS MPOBEACHUS TaOOPATOPHBIX 3aHATHH, 00OpYyIOBaH:
CTaLlMOHAPHBII MYJIBTUMEIUANPOCKTOP M IPOSKLIUOHHBIH HKpaH, O0OOpYyJOBaHUE Js OpraHu3aluu
JIOKQJIbHOM BBIYMCIIUTEIBHONW CETH, POrpaMMHOE 00ecrieueHHE «YHUBEPCAIbHbIA TECTOBBI KOMIUIEKCY U
IIporpaMMHOE oOecreueHue IepeyucieHHoe B 1.5.5 mnepeuyHu VIHTEpHEeT-CChUIOK Ha 3IIEKTPOHHbIE
MCTOYHUKH (Ha KOTOPBIEC pa3pelieH JOCTYI U3 ayIUTOPHH) JUIS OTYUYESHHUs TOTOJIHUTENbHOW HH(pOpMaIK
no jpucnumiuHe. IToMemeHus Ui caMOCTOATENbHOM Pa0OThI: KOMIBIOTEPHl € IMOJAKIIOYEHHEM K CeTH
«laTepHEeT» M O0ECIeYeHHEeM JOCTyNa B DJIEKTPOHHYIO MH(OpMarmoHHo-oOpa3oBarenbhuyo cpeny OI'Y,
3JIEKTPOHHBIE ONOINOTEYHBIE CUCTEMBI.

Y4yeOHble ayaUTOpPUM [UIS TPOBEICHHS TPYNIOBBIX KOHCYJIbTALMH, TEKYIIETO KOHTPOJISA H
IIPOMEKYTOUYHOM aTTecTallMi: KOMIIBIOTEPhl C MOAKIOYeHHeM K ceTH «MHTepHeT» M obecneueHueM
JOCTYyIa B JJICKTPOHHYIO WH(POPMAIMOHHO-00pa3oBarenbHy0 cpeny OI'Y, anekTpoHHBIE OHOIHMOTCYHBIC
CHUCTEMBI.
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