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1. IlepeyeHp MUIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHs 10 JUCHHUILINHE (MOLYJII0),
COOTHECEHHBIX C IUIAHUPYEMbIMH Pe3yJIbTaTAMH 0CBOEHHS NPOrPaMMbl

1.1. Jucrmmiuua B1.B.04 Mertoasl onTUMHU3aIMi 00ECIIEYMBACT OBJIAJCHUE CICIYIONIMMHU
KOMIICTCHITUSIMHU C YUETOM dTara;

Kon HaumenoBanue Koa stana HaumeHoBaHue 3Tana
KOMIIeTeHIIM U KOMIIETeHIINH OCBOEHHUS OCBOEHHSI KOMIIETEeHIIUH
KOMIIeTEHIMH

IK-13 TOTOBHOCTh IK-13.1 TOTOBHOCTh y4acTBOBATh B
y4acTBOBATh B peanau3aluu MpoOeKTOB B
peaM3anum MPOEKTOB B obnactu podeccuoHaIbHON
061acTi JIeATEIbHOCTH C
poheCCHOHATBHOM UCIOJIb30BaHUEM METOJIOB
NEATENBLHOCTH ONTHMH3alH
(KoMMepYeCKoH,
MapKETUHTOBOM,
pEKJIaMHOM,
JIOTUCTUYECKOHN U (WJTH)
TOBapOBEIHOI)

I1K-14 CIocoOHOCTh [1K-14.2 CIOCOOHOCTh OLIEHUBATh
MIPOrHO3HPOBATh OM3HEC-TIPOLIECCHI C

OM3HEC-TIPOIIeCChI U
OIICHNBATh WX
3¢ hEeKTUBHOCTH

HCIIOJIb30BAHUECM MECTOI0B
OIITUMHU3AIUHN

1.2. B pesyaprate 0CBOCHHS JUCHHUILIMHBI Y CTYACHTOB TOJDKHBI OBITh CHOPMHUPOBAHBI:

MEPOIPUATHI 110
ONTUMU3ALMN 3aTPaT
Ha BBIIIOJIHCHHE
ITOTUCTUYECKUX
onepauun

OTO/TO Kon 3ramna Pe3ynbratel 00ydeHus
(npu Hanuvuu OCBOCHUSA
npogcmanoapma)/ | KOMIETEHIUH
TPYIIOBBIC WJIH
npodeccruoHalIbHbIE
JICUCTBHUS
pa3paboTKa u ITK-13.1 HA YPOBHE 3HAHUIA:
peanm3anus OCHOBHBIE METOIbI ONITUMH3ALIUH U KPUTEPUU

X IIPUMCHCHUSA

OCHOBHBIE THUITBI MATEMaTUYECKUX MOJIEIIEH,
MICTIONTB3YEeMBIX TIPU OMTUCAHUH CIIOKHBIX CUCTEM U
[pU MIPUHITUU PEIICHUM;

MCTOAWKY IMPHUHATHA OIITUMAJIbHBIX peHIeHHﬁ, B




yIIpDaBJICHUHU U KOMEPLIUU

HA YPOBHE YMEHMH:
pelaTs OCHOBHBIE 3a/1a4M ONTHUMU3ALNH;

IPUMCEHATE METOABI OIITUMHU3AalIUU B KOMMCPIIUH
11 JIOTHUCTUKC,

pemiaTh 3aga4 OITUMH3allUU B YIIPABJICHUH.

HA YPOBHE HABBIKOB:
BBIOOD CcTpaTeruil npu peueHu KOHKPETHOM
3a1a4 ONITUMHU3ALUY;

BJIQJIETh METOJIUKON MPUHATHS ONTUMAJIbHBIX
EIIEHUH.

[JIaHUPOBAHUE U I1K-14.2
[pa3paboTka
[TPON3BOJCTBEHHBIX
3aganni

HA YPOBHE 3HAHUIA:

OCHOBHBIC MCTObI OIITUMU3AIIUN U KPUTCPUH
X IPUMEHEHMS [IPU IPOTHO3UPOBAHUY OU3HEC-
[IPOLIECCOB B PO(heCcCHOHATBHON IEATENbHOCTH;

OCHOBHBIC THUIIBI MAaTEMATUYCCKUX MO)I@J'ICfI,
MICTIONTb3YEeMBIE TIPY IPOTHO3UPOBAHUU U OLIEHKE
b pexTuBHOCTH OU3HEC-TIPOIIECCOB

HA YPOBHE YMEHUIi:
HIPUMEHSTHh METO/Ibl ONITUMU3ALMH [IPU
[IPOrHO3UPOBAHUU OU3HEC-IIPOLIECC;

peuaTh 3aaa4 OIITUMU3AalIUU B YIIPABJICHHUU
6I/I3HCC-Hp0LIeCCaMI/I.

HA YPOBHE HABBIKOB:

BJIAIETh METOAVKON MTPUHATUS ONTUMAJIbHBIX
[pelIeHN, MUHUMHU3UPYIOIIMX 3aTPaThl U
MaKCUMU3HUPYIOLIUX TPUObLID;

MNPUMCEHCHUC MCTOAUKHU IPUHATUA OIITUMAJIbHBIX

EIIEHNH.

2. O0beM 1 MeCcTO TMCHUILIMHBI (MoayJisi) B cTpykType OIT BO

b1.B.04 «Metoapl onTUMHU3AIMKY) TPEIyCMOTPEHAa YYCOHBIM TUIAHOM B KavyeCTBE
00s13aTeNIbHON TMCHIUIUIMHBI BapUATUBHOM dYacTW ydeOHoro miaHa. JlucruruimHa «MeTosl
ONTUMHU3ALMM»  HU3y4aeTcss Ha 3-M Kypce€ B 5-M CEMECTpe M OCHOBBIBACTCS Ha 3HAHHUU
MaTeMAaTHYECKUX JUCLMIUIMH «MaTeMaTnyeckui aHains3y, «MaremaTtuyeckass 1 TeOpeTHYeCKas
CTaTHCTHKA U TEOPHUS BEPOSITHOCTEH» U Kypca «CTaTHCTHKA» MPOTpaMMBbI OaKataBpHara.

W3ydyeHrne AaHHOM NHCUUIUIMHBI HEOOXOAMMO ISl JajbHEHMIEro M3y4yeHUs TaKuX
JUCLMIUIMH KaK: « YTIpaBJIEHUE JJOTUCTUYECKUMU prckamm» (6-i ceMectp), «MeToasl IpUHATUS
YIpaBJICHUYECKUX peleHnuin» (6-i cemectp), « IkoHOMEeTpuKa»  (6-i cemecTp), «CHCTEMHBIH
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aHanu3 B Joructuke» (7- cemectp), «YmpaBieHue mpoektamu» (8-ii cemectp) u Hayduno-

MCCIIeI0BATEIBCKOM padoTe (8-if cemecTp).

Ounas ¢opma 00yyeHus

KonuuecTBo akaeMHueCKHX 4acoB, BBIJEICHHBIX HA KOHTAKTHYIO paboTy ¢ MperojaBaTesieM —
36 yac, U3 HUX:
JIeKIIMOHHBIX 3aHITHH 18 yacosB.
[IpakTnueckue 3ansaTust — 18 yac.
CamocTtosiTenbHas paboTa obyuaromuxces — 36 yac.
OO0mwmii 00beM TUCIUIUIMHEL — 2 3.€.
DopMBbI TPOMEKYTOUHOM aTTECTAIMU B COOTBETCTBUU C YUYEOHBIM IUIAHOM - 5 CEMECTp — 3auéT.

3. Conep:xaHue M CTPYKTYPa AMCUHMILIMHBI (MOIYJIs1)

Ounaa popma ooyuenusn

Ne HaumeHoBaHHe TeM W/UJIH O0beM TUCHUHILUIMHBI (MOIYJIsA), Yac. ®opma
n/n pasaeJioB Bcero KonrakrTnas padora CP TeKyLIero
Oﬁy‘lalOH.[l/lXCﬂ C nmpenojaBareJjieM KOHTPOJIsA
10 BUAAM Y4eOHBIX 3aHATHI ycrneBaeMocTu**,
N | JP 3 KCP NPOMEKYTOYHOI
arrecTanuu™**
Tema 1 | AnropuTtmsl
ONTHMM3AIIMY HA 4 4 8 K, O
ceTsix u rpadax
Tema 2 | TpaHcmoptHas
PArCIiop 2 2 4 0
3aja4a
Tema 3 | JluneiiHoe
4 4 8 0]
IIPOrPaMMUPOBAHUE
Tema 4 | Henuneitnble 3a1a4u
A 2 2 4 0
ONTUMU3ALUU
Tema 5 | Ilpunstue
OITHUMAaJIbLHOTO
pelIeHUs B YCIOBUSIX
KOH(JIMKTA 6 6 12 K,O
HEONPEACTEHHOCTH
(311EMEHTBI TEOPUU
nrp)
IMpomexyTodHast aTTecTanus 3a4€T
Bcero: 72 18 18 36

Dopmbl mexkyugeco Konmpoius ycnesaemocmu: onpoc (0), konmponvusie pabomel (K).

Tema 1.

CDOpMy.]'II/IpOBKa 3aJa4yu O MAaKCHMMaJIbHOM IIOTOKEC.

Conep:xanue TUCHUNIMHBI (MOXYJIs1)

AJITOPUTMBI ONITHMM3ALMHU HA CeTHAX M rpadax

Teopema @opma u PankepcoHa o

MaKCUMAaJIbHOM IIOTOKC W MHHHMAJIBHOM pPaspeseC. AHFOpI/ITM IIOMCKa MAaKCHMaJIbHOI'O ITOTOKA.
HGKOTOpBIe 3aJa4yr, CBOIAIIMCCA K 3aJady€ O MaKCHUMaJIbHOM IIOTOKC. q)OpMy.]'II/IpOBKa 3aJa4n
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KOMMUBOSDKEpA. AJITOPUTM pELICHUs 3a/Jauyd KOMMHUBOSDKEpa — METOAOM BETBEH M TpaHULL.
«OKagHblit anropuT™» A1 TPUOIMKEHHOTO PELIEHUs 3aa4ll KOMMHUBOSIKEPA.

Tema 2. TpancnopTHasi 3aga4a

OOmiast mocTtaHOBKAa TPaHCHOPTHOW 3amaun. OTKpHITask W 3aKpbITas TPAaHCIOPTHBIC 3a/1a4u.
Meron  ceBepo-3amagHoro  yrima.  Mertox  HauMmeHbliedl  ctoumoctd.  OmnpeneneHue
NEPBOHAYATIBHOTO  paclpeneneHuss TmocTaBok. llpoBepka  omTuManbHOCTH — 0a3HMCHOTO
pacripeielieHus IOCTaBOK. YIIydllleHHe HEONTUMAJIBLHOIO TUIaHa MEePeBO30K. AJITOPUTM PELIeHUs
TPaHCIIOPTHOM 3a7auH.

Tema 3. JluHeliHOe MpOrpaMMHpPOBaHUeE

ITocranoBka u (OopMBI 3amuCH 3aJayd JIMHEHHOTO MPOTPaMMHUPOBAHUSA. DKOHOMHUYECKUE
npuioxkeHus. 'eomerpuueckass uHTepnperauus 3anaud. CHMIUIEKC-METOJ: OCHOBHAs CcXxeMma
anroputMma. OrnpeneneHue MepBOHAYAILHOTO JOMYCTUMOro 6asuca. B3auMHO IBOWCTBEHHBIE
3aJ1au JIMHEWHOTO MPOrpaMMHUPOBAHUS.

Tema 4. Heauneiinble 3aJavui OonTUMHU3aNun

OOmiast mocTaHOBKA 3a/1a4 KOHEYHOMEPHOW ONTUMHU3AIUH. Be3yCclIoBHBINA SKCTpeMyM (QYHKITHH
MHOTMX HEpEMEHHbIX. YCIOBHBIH 3KCTpeMyM, MeTox MHoxurenei Jlarpamka. 3agaua
BBIITYKJIOTO IporpaMMupoBanus, Teopema Kyna-Takkepa.

Tema 5. IIpyHsATHE ONTUMAJBHOIO PelieHUs B YCJIOBUSIX KOH(IMKTA U HeONpPeAeJéHHOCTH
(3J1eMeHTBI TeOpUH UIP)

Onementsl Teopun urp. Kiaccudukanus wurp. BpiOop onTuManbHOM — cTpaTeruu B
AHTAarOHUCTUYECKNX urpax (Mmonmenb koH(pimkra), Teopema Jx. ¢on Heiimana. Kpurepun
MIPUHATHUS PEUIEHUH B UTpax ¢ NpUpoAo. Mcnonb30BaHne 3TUX KPUTEPUEB U JIMHUN YPOBHS IIpU
ONTUMM3aLlMA CHUCTEM JIOTUCTUKHA B YCIOBUAX Heompeaen€HHOCTH. HeaHTaronucruueckue
(OumaTpuuHbIe) Urpbl, paBHOBecHe 110 Hanry u ontumansHocTs 1o [apero.

4. MatepuaJibl TeKyIIero KOHTPOJISI YCIIEBAEMOCTH 00YUAIOIIUXCS U
(oH OLIEHOYHBIX CPEACTB MPOMEKYTOYHOM aTTECTAMY 10 JUCHUIIMHE (MOIYJIIO)

4.1. ®opMBI M MeTOABbI TEKYyLIEro KOHTPOJS YCIIEBAEMOCTH OOy4YaIOIIUXCH M
NPOMEKYTOYHOI aTTecTALMHU.

4.1.1. B xoae peanu3zauuu AucuMiuinHbl 51.B.04 Memoovr onmumusayuy MCIOJb3YIOTCSH
ciaeayouue MeToAbl TeKyIero KOHTPOJIsl yCIieBaeMOCTH 00y4alouXcs:

[IposepsieTcs ctenenb ocBoeHus caeayromux komnerenuuii: 1TK-13.1 u [1K-14.2

Tema MeTtoasl TeKy1Iero KOHTPOJIst
yCIeBaeMoOCTH

1.| ANTOpUTMBI ONITUMU3ALIMY HA CETAX U
rpadax Ompoc, KoHTpOJIBHAs paboTa

2.| TpancnopTtHas 3agaya Onpoc




3.| JImHelHOE MpOrpaMMHPOBAHHE
porp p Ompoc
4| HenuuHelHble 3aa4i ONTHMU3AINN
Ompoc
5.| TlpuHATHE ONTHUMAIBHOTO PEIICHHS B
YCIIOBUAX KOH(IUKTA U
HEONPEeIeIEHHOCTH (3JIEMEHTHI TEOPUHU Ompoc, KOHTpOJIBHAs paboTa
urp)

4.1.2. IlpomMexyToyHasi arrecralmus npoBoautTcsi B (GopMe NHCbMEHHBIX

KOHTPOJILHBIX PaldoT (B€ KOHTPOJIbHbBIE pa0OTHI).

4.2. MaTepuaJibl TEKYILIEro KOHTPOJISI YCIIEBAEMOCTH 00y4al0IIMXCs.

HpHMepHLIe BOIIPOCHI JIA CaMOCTOATEJIbHOM MOATOTOBKH K 3aHATHSIM JICKIIMOHHOIO0,

10.

MNPAKTHYECCKOIro TUIIOB 10 TEMaM JUCIHUIIJIUHBI

OHpCI[eJ'II/ITL IMOHATHA CCTH U IIOTOKA B CETHU, IIPUBCCTU COOTBCTCTBYOIINUC ITPUMCPEIL.

OmnpenenuTth MOHITHS pa3pe3a B CETH W MPOIYCKHOH CIOCOOHOCTH pa3pes3a, MPUBECTH
COOTBETCTBYIOIIUE TPUMEPHI.

ChopmymupoBate Teopemy Dopna u DanmkepcoHa O MAKCHMAIbHOM TOTOKE U
MUHHMaJIbHOM pa3pese, pacCMOTPETh MpUMEP MOATBEPKIAIOIINI CIIPaBEeUIMBOCTh ITON
TEOPEMBI.

Onucarey anropuT™M pemieHUs 3aJayd O MAaKCUMAaJIbHOM IIOTOKE, pPacCMOTPETh
COOTBETCTBYIOUIHI npumep (A1l CETH, UMEIOIIEH He MEHee BOCbMH BEPLINH).

OOBICHUTB, KaK B CIydae MaKCHMAJIBHOTO MTOTOKA HANTH MUHUMAJIBHBIN pa3pes.

PaccmoTpeTh HEKoTOpBIC 3a/a4d, CBOAAIIMECS K 3aqadye O MAaKCHMAalbHOM ITOTOKE:
HaAXOXJICHNEC MAKCHUMAJIBHOT O HaPOCO"IeTaHI/Iﬂ 11 MHUHUMAJIBHOTO BepI_HI/IHHOFO HOKpI)ITI/Iﬂ
B JABYIOJbHOM Tpade; HaXOXKJIeHHWE TpPAHCBEpCald Al CHCTEMbl MHOXKECTB (Teopema
Xoma o cBagpOax).

CdopmynupoBath 3a1a4y KOMMUBOSDKEPA, PACCMOTPETh COOTBETCTBYIOIIUH TIPUMED.

Omnucats (Ha KOHKPETHOM TIPUMEPE) ATOPUTM PEIIeHUs 3a7a9d KOMMHUBOSIKEPa — METOJ
BETBEW U IPAHULL.

Onucath «KagHbIN aaropuT™M» JUIS MPUOIMKEHHOTO PELISHHUS 331a41 KOMMHBOSDKEPA.
CdhopmynupoBaTh TpaHCIOPTHYIO 3agauy. IIpuBecTH mpuMepbl OTKPHITON M 3aKpBITON

TPAHCIIOPTHHIX 3a1a4. M3moxuTh (0€3 omucaHus KOHKPETHBIX aJITOPUTMOB) CTPATETHIO
pELIEHKs TPAaHCIIOPTHOM 3a/1a4u.
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Onucarb (Ha KOHKPCTHOM anMepe) OCHOBHBIC METOABI COCTABJICHHUA IICPBOHAYAJIBHOTI'O
IJ1aHa IEPEBO30K: MCTOJ CEBEPO-3allaJHOIO yrjia, METOIQ HaMEHBIIIEH CTOMMOCTH.

OObsicHUTb, KaK MPOBEPUT ONTHUMAIBHOCTh Oa3UCHOTO pacHpeesieHuss IOCTaBOK
(kpuTepuit oNTUMaNbHOCTH). PaccMOTpeTh COOTBETCTBYIOIIMIA IpUMED.

Omnucath anropuT™ (Ha KOHKPETHOM IPUMEpE) YIIydlleHHs: Oa3uCHOTrO Iu1aHa (€CiIu OH He
SIBJIIETCS. ONITUMAJIbHBIM) — METOJ IOTEHIINAJIOB.

OObsicHUTb, KaK OTKpbITasg TpPAHCIOPTHAs 3ajadya CBOJUTCS K COOTBETCTBYIOILIEH
3aKpBITON TPAHCIIOPTHOM 3ajaue.

IIpuBect  copeprkarenbHbIE  NIPUMEpBI, NPUBOAAIIME K  3aJade  JIMHEWHOIO
IIPOrpaMMHUPOBAHUSL.

[IpuBectn 06mIyI0 (HOPMYITUPOBKY 3a7a4d JIMHEMHOTO MPOTPAMMHUPOBAHMS U TIOSICHUTH
€€ CBEICHUE K KAHOHUYECKOU 3aaue.

M310XUTh Ha KOHKPETHBIX NMpUMepax IpapuuecKuil METOJ| peleHHs 3aJaul JTUHEHHOro
IIPOrpaMMHUPOBAHUSL.

Ornucatp aNropuTM pelIeHuUs 3a/1a49u JIMHEWHOTO TPOrPAMMHUPOBAHHUS (CUMILIEKC-METO/).

W3noxuth MeTonpl (Ha KOHKPETHOM IIPUMEPE) OIpENeieHHs IepPBOHAYaIbHOTO
0a3MCHOrO peLICHHUS.

OOBsICHUTh, KaK CBf3aHbl PELICHUS B3aWMHO JBOMCTBEHHBIX 3a/a4 JIMHEHHOTO
IIPOrpaMMHUPOBAHUSL.

OOBsACHUTH, KaK HAXOISTCSI TOUKH IKCTpeMyMa QYHKIHMU 2-X MEPEMEHHBIX, PACCMOTPETh
COOTBETCTBYIOLIUN IIPUMED.

OObsicHUTb, KaK HaXOJATCS TOYKU OJKCTpeMymMa (QYHKUMHM 7 TEPEMEHHBIX
(mpenBapUTENILHO ONpENeNUB MaTpHIly I'ecce), paccMOTpPETh COOTBETCTBYIOIIUN TIPUMED.

Pacckazate 0 3agaue HaxXOXKIEHHUS YCIOBHOIO OJKCTPEMyMAa M M3JIOKUTb METOJ
MHOxHUTenen Jlarpanxka. PaccMOTpeTh COOTBETCTBYIOIIMM IPUMED.

Pacckazatp 0 3a1aue HaXOXKAEHUS HAMOOJBIIET0 U HAUMEHBLIETO 3HAaYeHUNH (QYHKIUU Ha
BBIITYKJIOM MHOXECTBE (IpeABapUTENbHO copmynrpoBaB Teopemy Kyna-Takkepa).
PaccMmoTpeTs COOTBETCTBYIOIIMI TPUMED.

BBecTu 1moHsATHE aHTAarOHHMCTHYSCKOM HI'PBbI, O6’B$ICHI/ITI), B KakKOM CJlIiy4a€ uUrpa HMECT
PCHICHUC B YUCTBIX CTPATCIUAX. PaCCMOTpeTB COOTBCTCTBYIOH_[I/Iﬁ IIpuUMcEp.

BBecTu nNoHATHE CMEIIaHHBIX cTparer i u BBIMI'pbIIIIAa B CMCIHIAHHBIX CTpPATCrusdX.
OHpCI[GJ'II/ITI) OIITUMAJIBHBIC CMCIIAHHBIC CTpaTGFHfI.

CdopmynupoBaTh OCHOBHYIO TEOPEMY O CMENIAHHBIX cTparerusx (teopema JIx. doH

2x2
Heiimana). M3710KUTh alrOPUTM pEIICHUST UTPHI (aHanuTHYEeCcKOE M TpaduIEcKoe

peuienusi). PaccMoTpeTh COOTBETCTBYIOIIUIMA TPUMED.



28.

29.

30.

31.

32.

33.

34.

35.

10

nx?2 2Xm
N310XATh aNropuTt™M peleHusl HUIrpbl U (rpaduueckoe penieHue).

PaccMoTpeTs cOOTBETCTBYIOIIMI TPUMED.

OOBsCHUTH, KaK MaTPUYHBIE UTPHI CBOAATCA K 3aJaye JMHEWHOTO MPOrpaMMHUPOBAHUS.
PaccMoTpeTs COOTBETCTBYIOIIMI TPUMED.

OOBsSICHUTB, UTO MOHUMAETCA O] «UrpaMu ¢ npuponoiy. [Ipusectu coxepkatenbHbIE
MIPUMEPBI «UTP C IPUPOIOI».

CdopmynupoBaTh KpUTEPUH MPUHATHUS ONITUMAIBHOIO PELIEHHS B UTPAX C IPUPOAOH:
KpUTEpUll MakcuMmakca (KpUTepHil KpailHero ONTHMH3Ma); MAaKCUMUHHBIA KpUTEpU
Banpna (kputepuil KpaifHero meccummusma), KpUTepuil MUHMUMAKCHOTO pucka CaBumka
(KpuTepuil KpaliHero mneccMMu3Ma), KpUTEepUH IeccuMu3Ma — OnTHMH3Ma ['ypBwuia,
KpUTEpUH B YCIOBHSAX PHUCKA, T.€. B CiIy4yae, KOrja KaKJIOMy COCTOSHHMIO IPUPOJIBI
IIOCTABJIEHBI B COOTBETCTBHE HEKOTOPBIE BEPOATHOCTH, KpuTepuii Jlamnaca.

OOBSACHUT, KaK KPUTEPUU «UTP C MPHUPOJIOI» MPUMEHSIOTCS MPH ONTUMHU3AIMNHA CHCTEM
JIOTUCTUKH B YCJIOBUAX HEOMPEAEIEHHOCTH. PacCcMOTpETh COOTBETCTBYIOLINIA PUMED.

OHpCI[GJ'II/ITI) MOHATUC JIMHHI YpOBHA A4 CUCTEM  JIOTUCTHKHM B  YCJIOBUAX
HCOHpe,I[eJ'IéHHOCTI/I " yKa3aTb UX BUI U1 HCKOTOPBIX KPUTCPUCB OIITUMU3AIUH.

Omnpenenuth MOHATHE HEAHTATOHUCTUYECKOH (OmmarpuuHOW) wurpsl. M3moxute 1Ba
MOJIX0/Ia K PELICHUI0 OMMAaTpUUYHBIX UTP: paBHOBecue No Hamry M onTuManbHOCTH 1O
[Tapero.

CdopmymupoBate Teopemy Hpima o cylniecTBOBaHMM pPAaBHOBECHOM CHUTyallMM B
OMMaTpUYHBIX Urpax. M3noxuTh Trpaduyeckuii MeTon pelieHuss OMMAaTpUYHON HIPHI

2%2

Tumnosnie KOHTPOJIbHBbIC 3a/ITaHUA

1-s1 KOHTpOJIbHAsI padoTa HA TeMY: « AJITOPUTMbI ONITUMU3ALMHU HA CeTAX U rpadax»

1. HaiiTn MakcUMaJIbHBIN TTIOTOK U MUHHUMAJIBHBIN pa3pe3 B CETH, N300pakKEHHOM Ha PUCYHKE:

Se

A® (4) A8
3 6 O )
S (3) °T
4) (1) (6)
C ) D

2. TlpuaymaTh TpEMeEp CETH, MMEIOIIEH XOTS OBl JiBa MaKCUMAIIbHBIX TOTOKA M XOTsI OBl J1Ba
MHUHUMAJIbHBIX pa3pesa.

3. MoxXeT 11 ceTb UMETh:
a) EIMHCTBEHHBIM MaKCUMaJIbHBIN MOTOK M HECKOJILKO MUHUMAJIbHBIX pa3pe30B,
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b) €IMHCTBEHHbBIN MUHUMAaIbHBIN pa3pe3 U HCCKOJIbKO MAKCUMAJIbHBIX ITOTOKOB.

4. BepHo 1 crenymoliee yTBEpKICHHE:
(X, X)
paspe3 — MUHHMAaJIBHBIN TOT/Ia M TOJIBKO TOT/Ia, KOTJJa HEKOTOPBIH MOTOK f* HAaChIIAeT

ee (X, X) f(e)=c(e)
ero (T.e. JuIg r000ro pedpa BBITIOTHSICTCS] PABEHCTBO )?

S. Haiitu MUHMMaJIBHBIA MapIIpyT KOMMHUBOSDKEPA, €CIIM MaTPHIA CTOUMOCTEN IIPOe3aa UMEET
1 2 3 4 5

1| 3 83 15 53
2|16 o~ 50 24 6
319 29 « 14 34
415 90 15 = 5
5/30 10 10 10 oo
BU/I:
6. Ilyctp manbl aBe 3anmaun: (1) — kimaccuyeckas 3ajjadya KOMMHBOsDKepa U (2) — 3ajgaua

KOMMHUBOSDKEpPA, B KOTOPOH IpU HAaXOXKIEHUM MHMHHMMAJIBHOIO MaplipyTa JIOIyCKaeTcs
IIOBTOPEHHE TOPOJIOB.

[IpuBecTn npumep, MOATBEPKAAIOLIMM, YTO BEJIMYMHBI MUHUMAJIbHBIX MaplIpyTOB B
3amadax (1) u (2) MOryT HE COBIA/IATh.

2-51 KOHTpoOJIbHasI padoTa Ha TeMy: «[IpuHsATHE ONTHMAJILHOTO pellleHUs] B YCJIOBUAX
KOH()IMKTA ¥ HeOoNpeaeJéHHOCTH (3JIeMEHThl TEOPUHU UTP)»

!B B, B, B,
412 3 1 0
a=4, 10 1 2 -l
4 1 =3 4 1
A5 0 0 -1

[lycTe MaTpHLa UTPBI IMEET BUJ:

a) OmnpenenuTs HIKHIOK U BEPXHIOK LIEHY WIPBI, @ TaK K€ MAaKCUMUHHBIC U MUHUMAaKCHBIC
CTpaTEruy UTPOKOB A U B COOTBETCTBEHHO.

(o4
b) H3MeHHUTH TOJNBKO OJUH 3JIEMEHT MaTpPHIIbI (Yka3zaTh Kakoil UMEHHO) TakK, YTOOBbI TOCIe
M3MEHEHUsl Urpa UMeja pellleHHe B YUCThIX cTparterusx. Haiitu 3To pemenue (onTumaibHbIe
CTpaTEeTUu U LIEHY UTPHI).

¢) OObsacHUTH, TOYEMYy UTpokaM A U B He BBITOJAHO OTKIOHSTHCS OT CBOUX ONTHUMAIbHBIX
cTpareruii (MMeeTCsl B BUIY UTPa, COOTBETCTBYIOIIAS MAaTPHIlE, HailIeHHOU B 3aaaHu (b)).

| B, B, B
o= 4| 0 =2 1
4, | 1 1 -2
[Tyctb MaTpuila UTPHI UMEET BU:
(P°,0%
a) Haiitu pemenue wurpsl (LleHy UIPbl — V U ONTUMAJbHbIE CTPATETHH — )

rpaduuecKuM METOJIOM.
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b) Z[OKEBB.TL (aHaJ'II/ITI/I‘-IeCKI/I, HCIIOJIb3YyA CBOMCTBa ONTHUMAJILHBIX CTpaTeFHﬁ), 4YTO CTpAaTCrun

(P, 0%

, HaliJIeHHbIE B 3aJJaHUH (a) SIBJIAIOTCS ONTHUMAJIbHBIMH.
[Tycth GumarpuyuHas urpa 3ajaHa IJIaTeKHbBIMU MaTpULlaMU UTPOKOB A U B:
-2 4 6 -1
A= B=
5 -1 -3 9

a) HalTH BCe CUTYyalluu OIITUMAJILHBIC I10 HapeTo (B KJIaCCC YHUCTBIX CTPATCT Hﬁ);

b) HaiiTh Bce cuTyanuu paBHOBeCHbIE 10 Homry.

7 10 6 9
4|12 13 5 8
1110 13 14
g 11 11 12

[IycTe npu urpe ¢ npupooi 3aaHa IaTexKHas MaTpuua .

4.1. OnpenenuTbh MaTpULly PUCKOB R M ONTUMAJIbHBIE CTPATETUU UTPOKA IPU UCIIOJIB30BaHUU UM

a) KpuTepusi MakcuMmakca; b) kputepus Banbna; ¢) kputepus CoBumka u  d) kpurepus ['ypsura
p=0,75

¢ kod(duirenToM mneccumMmu3Ma . Kakoii BBIBOL MOXHO caenaTh W3 MOTYyYEHHBIX

pe3yabTaToB?

4.2. OnpenenuTs ONTUMAIBHYIO CTPATETHIO IIPU U3BECTHOM BEKTOPE BEPOSTHOCTEN COCTOSIHUM
P=(0,1;0,3;0,2;0,4)
MIPUPOABI .

4.3. OueHo4YHbIE CPEACTBA VI IPOMEKYTOYHOM aTTeCTALUM.

4.3.1. IlepeyeHb KOMIIETEHIMI ¢ YKa3aHUEM 3TanoB UX GopMHpOBaHUs B Ipouecce
OCBOCHHs1 oOpasoBaTejbHON mnporpamMmbl. [loka3atem HM KpUTepHMH OLCHUBAHHA
KOMIIETEHIMH € Y4eTOM 3Tana ux (popmupoBanus

Kon HaumenoBanue Kon »rana HaumenoBanue 3Tana
KOMIIeTeHIIM U KOMIIETEHIINH OCBOCHHS OCBOCHHSI KOMIIETCHIIUH
KOMIIETeHIINH

IIK-13 TOTOBHOCTh [IK-13.1 TOTOBHOCTb Y4aCTBOBAaTh B
y4acTBOBATh B peann3anyy NpoeKToB B
peanusaiuu NpoeKToB B obnactu mpogeccCHoHATEHON
061acTH JIESITEIIbHOCTH C
pOdeCCHOHATBHOI UCIOJIb30BaHUEM METOJIOB
IEATENLHOCTH ONTUMU3ANH
(KOMMeEpYECKOH,
MapKETUHTOBOM,
pEKIIaMHOM,
JIOTUCTHYECKOM U (WIIN)
TOBapOBETHOMN )
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I[IK-14 CIIOCOOHOCTH T1IK-14.2 CIIOCOOHOCTH OLIEHUBATh
MIPOTHO3UPOBATH OM3HEC-TIPOLIECCHI C
OU3HEC-TTPOIIECCH U HCII0JIb30BaHUEM METOJIOB
OLICHUBATh UX ONITMMHU3AI A
3¢ HEeKTUBHOCTH

JTan ocBOeHus! Iloka3arein Kpurepuii oueHnBanus
KOMIIeTeHMH OLICHUBAHUS

TIK-13.1 roTOBHOCTH
y4acTBOBATh B
peanu3aIyy MpoeKTOB
B 00j1acTu
npodeccruoHaNbHON
JIEATENHHOCTH C
HCIIOJIb30BaHUEM
METOI0B ONTHMHU3AINH

Hcnosnb3yetr MeTOIbI
ONTUMH3ALNH U
KPUTEPUU UX
MIPUMEHEHHUS
[IpumeHsieT OCHOBHBIE
THUIIBI MATEMATUYECKUX
MOJEJIEH, UCII0JIb3YEMBIX
IIPU ONMCAHUU CIIOKHBIX
CUCTEM U IIPU MPUHATUU
pelIeHui

Pemaer ocHOBHBIE
3a/1a4 ONTUMHU3ALUN
[Ipumensier MeTo bl
ONTHUMH3ALIUH B
Kommepuuu Pemaer
3a/1a4M ONTHMU3ALUU B
yIpaBICHUU

[IpumeHnsier MeTonUKy
MIPUHATHS ONTUMATBHBIX
pelIeHUH,
MUHUMH3UPYIOIINX
3aTpaThl U
MaKCUMU3UPYIOIINX
MPUOBLITH

Buianeer cnekrpom
METO/I0OB ONTUMU3ALNH B
peanusaluu NpoeKToB B
oOmactu
npodeccruoHaIbHON
NEeATENbHOCTH

KoppekTHO ucnomab3yet MeTo bl
ONTHMHU3AIMH U KPUTCPUHU UX
MIPUMCHECHUS

I'paMOTHO IPUMEHSIET OCHOBHBIC THITHI
MaTeMaTUYeCKUX MOJICIICH,
HCIIOJIb3YEMBIX IPH OMUCAHUH CIIOKHBIX
CUCTEM U TIPH MPUHATHH PEIICHUN
CaMOCTOSATEIPHO pelacT OCHOBHBIC
3a7a4d ONTUMHU3AIUU

I'paMOTHO TIPUMEHSIET METOJIbI
ONTUMHU3AINHA B KOMMEPIIUU
CaMOCTOSATENIBHO pelIacT 3a/1a4u
ONTUMU3AINU B yIIPABICHUH
I'paMOTHO IPUMEHSIET METOAUKY
MIPUHSITHS] ONTHUMAJIbHBIX PEIICHUH,
MHUHUMHU3HPYIOIIUX 3aTpaThl U
MaKCUMHU3HPYIOIIUX MPUOBLITH
CBOOOIHO ¥ YBEPEHHO BJIaJIceT
CIIEKTPOM METO/IOB ONTUMHU3AIINN B
peanu3aly MpoeKToB B 001aCTH
poecCHOHANBHON IeATeIbHOCTH

T1K-14.2 cnocoOHOCTh
OIlCHHUBATh OM3HEC-
MIPOIIECCHI C
HCIT0Jb30BaHUEM

Hcnosnb3yetr MeTOIbI
ONTHUMU3ALNH U
KpPUTEpHUH UX
MPUMEHEHHUS [IPU

KoppekTHO ucnosb3yer MeToabl
ONTUMU3ALUUA U KPUTEPUU UX
IIPUMEHEHUS [IPU IIPOTHO3UPOBAHUH
OU3HEC-IIPOLIECCOB B
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JTan ocBOeHus! IToka3zarein Kpurepuii ouennBanus
KOMIIETEHIINH OLICHHBAHHS
MCTOOOB OIITUMU3AIHNU | IPOTHO3UPOBAHHUHN HpO(l)CCCHOHaHBHOﬁ JACATCIIPHOCTU
OU3HEC-TIPOIIECCOB B I'paMOTHO IPUMEHSAET OCHOBHBIE THUIIBI
npodeccuoHaIbHON MaTeMaTU4EeCKUX MOJIETEH,
JESATEIIBHOCTH UCIIOJIb3YEMBIX ITPH MPOTHO3UPOBAHUU

1 oleHKe AP PEKTHBHOCTH OU3HEC-
MPOLIECCOB B MPO(ECCHOHATBHON
JeSITeTbHOCTH

KoppekTHO npuMeHsieT METOUKY
MIPUHATHS ONTHMATBHBIX PEIICHUH,
MHUHUMH3HPYIOIINX 3aTPaThl U

[IpumeHnsieT OCHOBHBIE
TUIIBI MATEMAaTUYECKUX
MOJEIIEH, UCIIOIb3YEMBIX
IIPY IPOTHO3UPOBAHUU U
o1eHKe Y((HEKTUBHOCTH
OU3HEC-TIPOIIECCOB B

npodeCcCHOHATLHON MaKCHMU3HPYIOIIUX TPUOBLTH
NEeATEINbHOCTH CaMocCTOATENBHO pelacT 3a1a4u
HpI/IMeHﬂCT MCTOAUKY OINITUMU3AIWHU B YIIPABJICHHUU ousHec-
MIPUHATHS ONTUMAJIBHBIX | IpOLiECCaMU

peuieHui,

MUHUMU3HPYIOIIUX

3aTparsl U

MaKCUMU3HPYIOIIUX

npuObLIb Pemraer 3anaun
ONTUMM3ALIUU B
yIpaBJIeHUH OU3HEC-
nporeccamu

4.3.3 TunoBble KOHTPOJIbHbIEC 32JAHUS UM MHbIC MaTepHa/bl (THIIOBbIC OLCHOYHbIE

Marepuajbl), HeOOXoAUMbIe IJsl OUEHKH 3HAHWHA, yYMeHMH, HABHIKOB U (MJIH) ONBITA
ACATEeJbHOCTH, XAPaKTepHU3YIIUUX IJTanbl (POPMHPOBAHMS KOMIIETEHUHMH B Ipouecce
O0CBOEHUsI 00pPa30BaTeIbHON MPOrpaMMbl

TumnoBbie BONPOCHI JIs1 MOATOTOBKH K 3a4€Ty M0 JTUCIUNJINHE

OnpenenuTs MOHATUS CETH W MOTOKa B ceTH. OmpenenuTh MOHATHUS pa3pe3a B CETH U
MPOITYCKHOM criocoOHocTH pazpesa. ChopmymupoBars Teopemy Popra u dankepcoHa o

MakCUMQJIbHOM  TMOTOKE W  MHUHUMAJIbHOM  pa3pe3e, pacCMOTPETb  IMpUMEpP
MOATBEPKAAIOIINN CIIPABEIMBOCTD 3TOM TEOPEMBI.
Onucares anropuT™M pemIeHUs 3aJadyd O MAaKCUMAaJIbHOM IIOTOKE, pPacCMOTPETh

COOTBETCTBYIOIIHMI npumep (7151 CETH, UMEIOIIEH He MeHee BOCHbMH BEPIIHH).

O6’E>HCHI/ITL, KaK B CJIy4a€ MaKCUMAJIbHOTI'O ITIOTOKa HaWTH MUHHUMAaJILHBIN pas3pes.

PaccmoTpeTh HEKOTOpBIC 3a/a4d, CBOMAAIIMECS K 3aqadye O MAaKCHMAalbHOM ITOTOKE:
HaXOKICHHE MaKCHMaJIbHOIO MapOCOYETaHUS ¥ MUHHMAJIBLHOTO BEPIIMHHOTO MOKPBITHS
B JBYIOJbHOM Tpade; HaXOXKJICHHWE TPAHCBEPCAIW s CHCTEMbl MHOXKECTB (Teopema
Xoma o cBagpOax).
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12.
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14.

15.

16.

17.

18.

19.

20.
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CdopmynupoBarh 3aaud KOMMHBOSDKEPA, PacCMOTPETh COOTBETCTBYIOILMH HpUMeEp.
Onucarp (Ha KOHKPETHOM IIPUMEPE) AITOPUTM PELICHUE 3a]jaull KOMMHUBOSDKEPA — METOJ
BETBEW U IPAHULL.

Onucatb «KaJHBIN AITOPUTM» I HpI/I6J'II/I)KéHHOF 0 PCHICHUA 3a/la4l KOMMUBOKEPA.

CdopmynupoBaTe TpaHCIOPTHYIO 3agauy. IIpuBecTH mpumepbl OTKPHITON M 3aKpBITOMN
TPaHCHOPTHBIX 3aaad. OmnucaTh (Ha KOHKPETHOM IIPUMEPE) OCHOBHBIE METO/IBI
COCTAaBJICHUS NIEPBOHAYAIIBHOIO IUIaHA IIEPEBO30K: METOJ] CEBEPO-3aMIaHOIO YITIa, METO/
HaVMEHBIIIEH CTOUMOCTH.

OObsicHUTb, KaK MPOBEPUT ONTHUMAIBHOCTh 0a3UCHOTO pacHpelesieHusi IO0CTaBOK
(kpuTepuit ontumManbHOCTH). ONKcaTh AITOPUTM (Ha KOHKPETHOM NPUMEpPE) YIyUIIeHUs
0a3uCHOrOo IUIaHa (€clIi OH HE SBJSETCS ONTUMAJIBHBIM) — METO/1 IOTEHI[UAJIOB.

OObsicHUTb, KaK OTKpbITasg TpPAHCIOPTHAs 3ajaya CBOJUTCS K COOTBETCTBYIOILIEH
3aKpBITON TPAHCIIOPTHOM 3ajaye.

IIpuBecTn  copmepkarelbHbIE  NPUMEPHI, NPUBOJAIIME K  3aJadye  JIMHEHHOIO
nporpammupoBanus. llpuBectn  oOmiyro  GoOpMyaHpOBKY — 3alaud  JIMHEHHOTO
IIPOrPaMMUPOBAHUS U TIOACHUTH €€ CBECHUE K KAHOHUYECKOM 3aJaue.

M310XUTh Ha KOHKPETHBIX NMpUMepax IpapUuecKuil MEeToJ| peleHHs 3aJaul JTUHEHHOTro
IIPOrpaMMHUPOBAHUSL.

Ornucats alNropuT™M pelieHus 3a/1a4u JIMHEWHOTO TPOrPAMMHUPOBAHHUS (CUMILIEKC-METO/).

W3noxuth MeTonpl (Ha KOHKPETHOM IPUMEPE) OIpEeNeieHHs IepBOHAYaIbHOTO
0a3MCHOrO pPeLIeHHUS.

OOBsICHUTH, KaK CBf3aHbl PELICHUS B3aWMHO JBOMCTBEHHBIX 3a/ad JIMHEHHOTO
IIPOrpaMMHUPOBAHUSL.

OOBsACHUTH, KaK HAXOASTCSI TOUKH IKCTpeMyMa QYHKIHMU 2-X MePEMEHHBIX, PACCMOTPETh
COOTBETCTBYIOLIUI IIPUMED.

OOBsicHUTb, KaK HAXOMATCS TOYKH OKCTpeMyMmMa (QYHKIMH N MEPEMEHHBIX
(mpeaBapuTENIbHO OIpeNeNnuB MaTpuily I'ecce), paccMOTpeTh COOTBETCTBYIOIIMIA ITPUMED.

Pacckazate 0 3amaye HaxXOXKACHUS YCIOBHOIO OJKCTpEMyMa M M3JIOKHUTh METOM
MHOXUTeNen Jlarpanxka. PaccMoTpeTs COOTBETCTBYIOIIMM IPUMED.

Pacckasate 0 3a1a4e HaXOXKACHHUS HAMOOJNBIIETO U HAUMEHBIIETO 3HAYeHUN (PYHKIIUU Ha
BBITTYKJIOM MHOXKECTBE (mpeaBaputenbHo chopmynupoBaB Teopemy Kyna-Takkepa).
PaccMoTpeTh COOTBETCTBYIOLIUI TPUMED.

BBecTtu moHsATHE aHTarOHUCTUYECKOM WIpPbI, OOBSICHUTH, B KaKOM Cllydae UIpa HUMeEeT
pelIeHUE B YUCTBIX CTPATErusaX. PaccCMOTpeTh COOTBETCTBYIOIINNA ITPUMED.

BBectn moHSATHE CMENIaHHBIX CTPATeTMd W BBIMTPHINIA B CMENIAHHBIX CTpATETHSX.
Onpenenuts oNTUMajibHBIE CMelIaHHble crpareruii. CdopMyaHpoBaTh OCHOBHYIO
TEOpEMy O CMEIaHHBIX cTpaterusx (Teopema JIx. ¢don Heitmana). U3moxuTh anroputm
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2x2
pEIIeHUsT HTrPBI (aHanuTHUECKOE M TpPaPUUYECKOEC PEIICHHS).

COOTBETCTBYIOLIUI IIPUMED.

PaccmoTpeTh

nx?2 2Xm

W310)KUTh aNrOpUTM pPELIEHUS WIPbI "
PaccMoTpeTs COOTBETCTBYIOIIMI TPUMED.

21. (rpaduueckoe perieHue).

22. OOBSICHUTD, KaK MaTPUYHBIE UTPHI CBOMATCS K 3a/ade JTUHEHHOTO MPOTPaMMUPOBAHUS.
PaccMoTpeTs cOOTBETCTBYIOIIMEI TTPUMED.

23. OOBICHUTH, YTO MMOHUMAETCA MO «HUrpaMH ¢ Npupooi». CHopMyaHpoBaTh KPUTEPUH
MIPUHATUS ONTUMAIBHOTO PELIEHUS B UTPAX C IPHUPOION:
KpUTEPH MakCHMMakca (KpUTepud KpailHero ONTUMHU3Ma); MaKCUMUHHBIA KpUTEpUi
Banpga (kputepuil kpaifHero meccummusma), KpUTepuil MUHHUMAaKCHOTO pucka CaBumka
(kpuTepuil KpalHEro mneccuMH3Ma), KpUTepuil neccumuszMa — onTtuMusma [ypsuua,
KpUTEpUN B YCJIOBHUSX PHUCKA, T.€. B CiIy4yae, KOrja KaxKJIOMy COCTOSHHUIO IPUPOJIBI
IIOCTABJIEHBI B COOTBETCTBUE HEKOTOPBIE BEPOATHOCTH, KpuTepuii Jlaraca.

24. OOBACHUT, KaK KPUTEPHUU «UTP C MPUPOAOI» MPUMEHSIOTCS MPU ONTUMHU3ALUH CUCTEM
JIOTUCTUKU B YCJIOBUSX HEOINpeaenéHHOCTU. PaccMOTpeTh COOTBETCTBYIOLIMI IpUMED.
OnpenennTe MNOHATHE JIMHUM YPOBHS JAJ  CUCTEM JIOTUCTUKM B YCJIOBMSX
HeomnpeAeNEHHOCTH U yKa3aTh UX BUJ JUIS HEKOTOPBIX KPUTEPUEB ONTUMM3AIINH.

25. OnpenenuTh TMOHSATHE HEAHTAaroHUCTHYeCKoW (OumaTpuyHOW) wurpsl. W3moxuTh 1Ba
MOJX0/1a K PEUICHUI0 OMMATpUYHBIX MIP: paBHOBecHe Mo Hamly M onTUMambHOCThH 1O
[Taperto.

26. ChopmynmupoBarb Teopemy Hboma o cymiecTBOBaHMM pPaBHOBECHOW CHUTYyallil B

OMMaTpUUHBIX Urpax. M3noxuTh rpauyueckuil MeToj pelieHus OMMAaTpUYHON HIrpbl
2%X2

MIxajna oneHuBaHusd.

IlIkana 1. Ouenka c(popMUPOBAHHOCTH OTAEJIbHBIX 3JIEMEHTOB KOMIIETEHIIH I

O603HaueHHs ®opMyMpPOBKA TPeOOBaAHUIH
Lindp K cTeneHd c(opMUPOBAHHOCTH KOMIIETEHIIUH
Onenka
: 3HATEH YMmerhb Biaagernb
1 He 3aureno OTCyTCTBUE 3HAHUM OtcyrctBue ymMmeHud | OTCYTCTBHE HAaBBIKOB
He 3aureno | ®parmeHrtapHsle 3HaHUs | HacTUYHO OCBOCHHOE ®parMeHTapHOE
yYMEHHe IPUMEHEHHE
3 3auTeHo OO6mmue, HO HE B nenom ycnemnoe, B nenom ycnemninoe,
CTPYKTYPUPOBAaHHbIE HO HE HO HE
3HAHUS CUCTEMaTHYECKHU CUCTEMATUYECKOE
OCYILIECTBIIIEMOE IIPUMEHEHNE
YMEHHE
4 3auTeHo CdopmupoBannsie, HO B uenom ycnennoe, B nenom ycnenrHoe,
coJiepKalliye OTAeNbHbIC HO CoJIeprKaliue HO cozieprKaliee
po0ebl 3HAHUS OTJEJbHbIC IPOOEbl | OTAEIbHbIC MPOOEIIbI
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YMEHHE

IMPUMCHCHNUC HABBIKOB

3auTeHo

CdopmupoBaHHbIC
CHCTEMAaTUYECKHE
3HAHMSI

CdopmupoBarHOe
YMEHHUE

VYcenemHoe u
CUCTEMATUYECKOE
PUMEHEHNE HABBIKOB

IIkana 2. KomnjiekcHasi oneHka c(popMrupoBaAHHOCTH 3HAHUIA, YMEHUH U BJIaJeHUN

O0o3HayeHUs

dopmyaupoBKa TpedGOBaAHUIT

Hupp

Ornenka

K CTCIICHH C(l)OpMHpOBaHHOCTH KOMIIETCHIIUH

He 3aureno

He wumMmeeT HEOOXOAMMEBIX TMPEACTABICHUH O MPOBEPIEMOM
Marepuae

He 3aureno

3HaTh Ha ypOBHE OPMEHTHPOBaHMs, npeacTtaBicHuil. CyObeKT
YUCHUA 3HACT OCHOBHBLIC IMPHU3HAKHW WM TCPMHHBI H3y4acMOro
AIIEMEHTa COACpKAHMSI, UX OTHECEHHOCTh K OIpeAeIeHHON
HayKe, OTpaciu WId OO0BEKTaM, Yy3HAaeT HX B TEKCTax,
M300paKEHUAX WM CXeMaX U 3HAeT, K KAKMM MCTOYHUKAM HYXHO
oOpamaThCcs A1 00Jiee JETaIbHOTO €T0 YCBOSHUS

3auTeHo

3HaTh U yMETh Ha PenpoayKTHBHOM ypoBHE. CyOBEKT ydyeHus
3HaeT U3YYEHHBIM DJJEMEHT COJEp)KaHUS PENPOLYKTUBHO:
IIPOU3BOJIBHO BOCIIPOM3BOIUT CBOM 3HAHMS YCTHO, IIUCBMEHHO
WIH B IEMOHCTPUPYEMBIX JEHCTBUSIX

3ayTeHo

3HaTh, YMETh, BJIAJICTh Ha AHAJUTHYECKOM YpOBHE. 3Has Ha
PEIPOYKTUBHOM YpPOBHE, YKa3blBaTh Ha OCOOCHHOCTH W
B3aMMOCBA3H HU3YYCHHBIX O6L€KTOB, Ha HUX JOCTOMHCTBA,
OTrpaHU4YCHHA, HCTOPHUIO n NEPCICKTUBBI Pa3sBUTHUA n
0COOCHHOCTH ISl pa3HBIX OOBEKTOB YCBOCHHS

3auTeHo

3HaTh, yMeTh, BIAJETh HA CUCTeMHOM YypoBHE. CyObeKT yueHus
3HAET U3YYEHHBIN 2JIEMEHT CONEP/KaHUSA CUCTEMHO, IIPOU3BOJIBHO
U JJ0Ka3aTeJIbHO BOCIPOU3BOIUT CBOM 3HAHUS YCTHO, TUCBMEHHO
WIM B JIEMOHCTPHUPYEMBIX JEHCTBUSAX, YUUTBIBAs U YKa3blBas
CBSA3M M 3aBHCHUMOCTH MEXAY OTHUM DJJIEMEHTOM M JApYTUMU
AJIEMEHTaMHU  COZAEp)KaHUs ~ y4eOHOM  JAWCHUIUIMHBI,  €ro
3HAYUMOCTh B COZICP)KaHUH Y4e€OHOM TUCIIUIUTMHEI

4.4. Metoguueckne MaTepuaibl

Mertoguyeckue MarepuaJbl, oNnpeaeasolide NPOUeAyPbl OLEHMBAHUS 3HAHWH, YMeHHI,
HABBIKOB H (WIH) ONbITA [JAeATEJbHOCTH, XAPAKTEPU3YWIUMX IJTanbl (OpMHPOBAHMS
komnerenumii [TK-13.1 u I1K-14.2

Kputepuu onieHKH pe3y/bTaToB TEKYIIETO KOHTPOJS yCIeBAEMOCTH (B CyMME MaKCUMYM
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60 6amioB):

KpI/ITepI/II/I OLICHKHU pa60T, BBIITOJIHACMBIX Ha CCMUHAPCKUX U MPAKTUYCCKUX 3aHATHUAX —
MaKCHMaJibHas OlICHKa 3a KaXKJI0€ 3ajJaHue — S5 0aJios.

[IponeHT 5EeKUMH M CEMHMHApPCKHX 3aHATUH, MOCEUIEHHbIX CTyJIeHTOM (OOoHyC 3a
nocermaeMocts 6onee 90%) - 5 Gamos.

Pabora Ha cemuHapckoM 3aHATUU (ydacTue B OOCYKJIEHHU BOIIPOCOB paccMaTpUBaeMoOin
TeMblI) - | Gajut 3a MOTHOCTHIO PACKPBITHINA BOIIPOC.

Brimonaenune KOHTPOJIbHBIX pa60T: 0aJIbl  BBICTABIIIOTCS uexoasas M3 KadyeCTBa
BBIIIOJIHEHHUS 3aJIaHUM — MaKCUMaJIbHas CymMMa 6amos - 20.

Bannael mo Tekymel paboTe MOBOAATCS A0 OOy4YaroluXCs B Hayale M3y4eHUS
IUCUMITINHEL.

HtoroBast cymma 6ajuioB Mo MPOMEXKYTOYHOM aTTECTAllMU CTYACHTOB CKJIA/bIBACTCS W3
CyMMBbI OaJUIOB, TOJYYEHHBIX HMH [0 pe3yiabTaTaM TEKYLIEro KOHTPOJS YCIIEBaeMOCTH U
KOJIMYECTBA OAJIOB IO IPOMEKYTOYHOM aTTEeCTAIHH.

s. MeTtonuveckue yKkazaHus AJsi 00y4al0UIUXCH M0 OCBOCHHK) TUCHHUILINHBI
«MeToabl ONITUMH3ALNID)

dopma TpOBENEHHUS 3aHATHA U YpPOBEHb CJIOKHOCTH MaTepHuaja JOJDKHBI ObITh
OpPUEHTHPOBAHbl HAa BCEX CTYAEHTOB I'PYIIbI, JOOPOCOBECTHO padOTAOLIMX HAJl JOMAITHHUMH
3amanusamu. He ciegyer paccMarpuBaTh Ha MPAKTUYECKOM 3aHATUM 3a1ad, Ul PELICHUS
KOTOPBIX HY)KHO MCIIOJIb30BATh KaKUE-THOO0 CIOXKHbIE CTICUAIbHbIC IPUEMBI, HE IPUMEHUMBIE K
TUTIUYHBIM 3aj]auaM 1o JaHHOU Teme. [y Toro, 4To0bI IpU 3TOM COXPAaHUTh HHIUBUIYaTbHOCTD
o0ydeHHus: U TOJIepXKaTh HWHTEpeC K ydeOe y CHIIBHBIX CTYJICHTOB, MOXKHO PEKOMEHOBAThH
CIEAYIOLINE METOANYECKUE ITPUEMBIL:

* B koHue 3aHATHS KenaTeabHO ocTaBUTh 10-15 MHUHYT Ha CaMOCTOSITEILHOE PEIICHUE
CTYJCHTaMH HECJIOKHOM 3a7]auu, CBSI3aHHOM C OTHOM M3 pa300paHHBIX 3a71ad .

L I[OM&HIHGG 3aJaHuc JOJDKHO BKIHOYATh 3aJadu pa3JII/I‘IHOﬁ CJIOKHOCTH (3a£[atm
MMOBBIIICHHOMN CJIOKHOCTH, CTAaHAAPTHBIC 3aJa4H, YIIPOIICHHBLIC 3az[aq1/1).

L I[J'ISI CTUMYJIMPOBAHU CaMOCTOSTEIbHOM pa60TI)I CTYACHTOB MOXHO PCKOMCHIOBATH
KpaTKHUEC BBICTYIICHUA CTYACHTOB B HA4daJIC 3aHATUA C 00BsICHECHHUEM X04a pCUICHUA
3aga4y MMOBBIIIICHHOM CJIOKHOCTH, a TAKIKC IIPOBOAUTH OITPOC IO TCOPUH.

Bonpocsl 111 caMOCTOATE/ILHOI MOATOTOBKH K 3aHATHAM JIEKIIMUOHHOT0, MPAKTHYECKOI0
(ceMHHApPCKOro0) TUIIOB

1. OHpC,I[eJ'II/ITB IMOHATHA CCTU U IIOTOKA B CETU, IIPUBECTH COOTBCTCTBYIOIIUC IIPUMCPHBI.

2. OmnpenenuTs MOHATHUS pa3pe3a B CETU U INPOIYCKHON CIIOCOOHOCTH pa3pes3a, NMPUBECTU
COOTBETCTBYIOIINE IIPUMEPBHI.
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CoopmymupoBare Teopemy @opra u  QDankepcoHa O MAKCUMAJIbHOM IIOTOKE U
MUHUMAJIBHOM pa3pese, pacCMOTPETh MPUMEP HMOATBEPKAAIOIIUN CIIPABEIMBOCTD 3TOU
TEOPEMBI.

Onucare anropuT™M pemieHus 3aJayd O MAaKCUMAJIbHOM [OTOKE, pacCMOTPETh
COOTBETCTBYIOIIUHU TTpUMED (711 CETH, UMEIOIIEH HE MEHee BOCbMH BEPIINH).

OOBICHUTB, KaK B CITydae MaKCUMAJIBHOTO MTOTOKA HAUTH MUHUMAJIBHBIN pa3pes.

PaccMoTpeTh HEKOTOpBIC 3ajau, CBOMSAINIMECS K 3ajJaye O MaKCUMAJIbHOM IOTOKE:
HaXO0XIACHUC MAKCUMAJIbHOT'O MapoCOYCTaHusA U MUHUMAJIbHOI'0 BCPIIMHHOI'O ITOKPBITHA
B JIBYJIOJILHOM rpade; HaxXOKICHUE TPAHCBEPCAIW U CHCTEMbl MHOXKECTB (Teopema
Xoma o cBagpbax).

CdhopmymupoBars 3a7a4u KOMMHBOSDKEPA, PACCMOTPETh COOTBETCTBYIOIINH TIPUMED.

Onucarh (Ha KOHKPETHOM IPUMEpPE) AITOPUTM pELICHHUsS 3a7auyd KOMMHUBOSDKEpa —
METO/IOM BeTBEH U IpaHuLl.

Onucath «KaJHbIN aaropuT™M» JUIsl MPUOIMKEHHOTO PELICHUS 3a1a41 KOMMHUBOSDKEPA.
CdopmynupoBaTh TpaHCIOPTHYIO 3agauy. IIpuBecTH mpumepbl OTKPHITON M 3aKpbITON
TPaHCHOPTHBIX 3ajad. M3moxuTh (6€3 onucaHusi KOHKPETHBIX aJIrOPUTMOB) CTPATETHIO

peleHus TPaHCIIOPTHOH 3a/1auu.

Onucatb (Ha KOHKPECTHOM anMepe) OCHOBHBIC METOABI COCTABJICHUA IICPBOHAYAJIBHOT'O
IJ1aHa MCPEBO30K: MCTOJ CECBEPO-3allaJHOIO yrjia, METOQ HaMEHbIIIEH CTOMMOCTH.

OOBsicHUTb, KaK MPOBEPUT ONTHUMAIBHOCTh Oa3UCHOTO pacHpElesIeHUsl IOCTAaBOK
(kpuTepuit oNTUMaNbHOCTH). PaccMOTpeTh COOTBETCTBYIOIIMIA IpUMED.

Onucath anropuT™ (Ha KOHKPETHOM IIPUMEpE) YIIydlleHHs: 6a3uCHOTO 1aHa (eCIu OH He
SIBJIIETCS] ONITUMAJIbHBIM) — METOJ TOTEHIINAJIOB.

OObsicHUTb, KaK OTKpbITasg TpPAaHCIOPTHAs 3ajadya CBOJUTCS K COOTBETCTBYIOILIEH
3aKpBITOM TPAHCIIOPTHOM 3a1a4e.

IIpuBect  copeprkarenbHbIE  NIPUMEPBI, NPUBOAAIIME K  3a4ade  JIMHEWHOIO
IIPOrpaMMHUPOBAHUS.

[TpuBectn 001IyI0 (POPMYIUPOBKY 3a4a4M JIMHEWHOTO MPOrPaMMHUPOBAHUS U MOSICHUTH
e€ CBEICHUE K KAHOHUYECKOM 3a1aue.

N310:XUTh Ha KOHKPETHBIX NMpUMepax IpapuuecKuil MEeToJ| peleHHs 3aaul JTUHEHHOro
IIPOrpaMMHUPOBAHUS.

Ornucats aIropuTM pelieHus 3a/1a4u JIMHEWHOTO TPOrPAMMHUPOBAHHUS (CUMILIEKC-METO/).

W3noxuth MeTonpl (Ha KOHKPETHOM IIPUMEPE) OIpENeieHHUs IEepPBOHAYAIbLHOTO
0a3MCHOTrO PELIeHHUS.
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OOBsICHUTH, KaK CBf3aHbl PELICHUS B3aWMHO JBOMCTBEHHBIX 3a/a4 JIMHEHHOTO
IIPOrpaMMHUPOBAHUS.

OOBsACHUTH, KaK HAXOISTCSI TOUKH IKCTpeMyMa (QYHKIHMU 2-X MEPEMEHHBIX, PACCMOTPETh
COOTBETCTBYIOILIUHI IIPUMED.

OObsicHUTb, KaK HAXOMATCS TOYKH OKCTpeMyMa (QYHKIMH N MEPEMEHHBIX
(mpeaBapuUTENBHO OIpeenuB MaTpuily I'ecce), paccMOTpeTh COOTBETCTBYIOIIMI ITPUMED.

Pacckazate 0 3amaye HaxXOXKACHUS YCIOBHOIO OJKCTpEMyMa M M3JI0KHUThH METOH
MHOXUTeNen Jlarpanxka. PaccMoTpeTs COOTBETCTBYIOIIMM IPUMED.

Pacckasate 0 3a1a4e HaXOXKACHHUS HAMOOJNBIIETO U HAUMEHBIIETO 3HAYeHUN (PYHKIIUU Ha
BBITTYKJIOM MHOXECTBE (mpeaBaputenbHo chopmynupoBaB Teopemy Kyna-Takkepa).
PaccMoTpeTh COOTBETCTBYIOLIUI TPUMED.

BBecTtu moHsATHE aHTarOHUCTUYECKOM WIpPbI, OOBSICHUTH, B KaKOM Cllydyae UIpa HUMeEeT
pelIeHUE B YUCTBIX CTPATErusaX. PaccCMOTpeTh COOTBETCTBYIOIINNA ITPUMED.

BBecTtu moHsATHE CMEMIAaHHBIX CTpaTel"I/II\/’I MU BBIMI'DbIIIA B CMCHIAHHBIX CTPATCTHAX.
OHpe,Z[eJ'II/ITL OIITUMAJIbHBIC CMCIIAHHBIC CTp&TCFHfI.

CdopmynupoBaTh OCHOBHYIO TEOpEMY O CMEIIaHHBIX cTpaTerusx (teopema Jx. Qo

2x2
Heilimana, 1928 ron). W3mouTh aJropuT™M peIIEHHUsS WUIPbI (aHanmuTHYECKOE U

rpadudeckoe pernieHus). PaccMoTpeTs COOTBETCTBYIOMINNA TPUMED.

nx?2 2Xm
N310XUTh alropuT™M pEHIEHUs] WUIPbl " (rpaduueckoe pelieHHe).

PaccMoTpeTh COOTBETCTBYIOLIUI TTPUMED.

OOBSICHUTB, KaK MAaTPUYHBIE UTPBI CBOMAATCS K 3aj7adye JIMHEHMHOTo MpOrpaMMHUpPOBAHMUS.
PaccMmoTpeTs COOTBETCTBYIOIIMI TPUMED.

OOBSICHUTH, YTO TTIOHUMAETCS TIOJ] «KUTPaMu ¢ Npupoaoi». [IpuBecTn comepkarenbHbIC
IIPUMEPBL «UTP C IPUPOIOI».

ChopmynupoBaTh KpUTEPUH MIPUHATHUS ONTUMAIBHOTO PELICHHS B UTPax C MPUPOJIOH:
KpUTepUil MakcuMmakca (KpUTepuil KpaillHero ONTHMMM3Ma); MaKCUMUHHBIM KpUTEpHi
Banpna (kputepuil KpaiiHEro meccummusMa), KpUTEpUil MUHMMAKCHOTO pucka CiaBuika
(kpuTepuil KpaliHero mneccMMH3Ma), KpuUTepuid mneccumusMa — ontumusma [ypsuia,
KpDUTEpUN B YCIOBHUSAX PHUCKA, T.€. B CiIy4yae, KOrja KaKOMy COCTOSHHIO IIPUPOJBI
ITIOCTABJIEHBI B COOTBETCTBHE HEKOTOPBIE BEPOATHOCTH, KpuTepwuii Jlamaca.

OOBSACHUT, KaK KPUTEPUU «UTP C MPHUPOJIOI» MPUMEHSIOTCS MPH ONTUMHU3ALMHA CHUCTEM
JIOTUCTHUKH B YCIIOBUAX HEONPEAEIEHHOCTH. PacCMOTpETh COOTBETCTBYIOIIMNA ITIPUMED.
OmnpenenuTe TMOHATHE JIMHWUM YPOBHSA I CHCTEM JIOTUCTUKH B  YCIOBMSX
HEONPEIEIEHHOCTH U YKa3aTh UX BUJ JUISl HEKOTOPBIX KPUTEPUEB ONTUMU3ALUU.

OmnpenenuTh MOHATHE HEAHTArOHUCTUYECKOH (OumarpuuHOW) wurpsl. M3moxute 1Ba
nmoaxoJaa K pCHICHUIO 6I/IManI/I‘-IHI)IX HUrp: paBHOBECHUEC I10 HSIHy n OIITUMAJIBHOCTH IIO
ITapero.
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35. ChopmynupoBars Teopemy Hboma o cymecTBOBaHMM pPaBHOBECHOW CHUTyallud B

1.

OMMaTpUuUHBIX Urpax. M3noxuTh rpaduueckuil MeTon peuieHus OMMAaTpUYHON HIrpbl
2%X2

6. Y4yebHas auTepaTypa u pecypchbl HH(POPMALMOHHO-TEJIeKOMMYHMKAIMOHHOM

cetn "UHTepHeT", BK/IIOYasl NepeYeHb Y4eOHO-MeTOANYeCKOro odecneyeHns AJas

CaMOCTOATEJIbHOI padoThl 00y4arOIIUXCS MO0 AUCHMUIIJIMHE

6.1. OcHoBHas JIMTEpaTypa

ATtteTtkoB A.B. BBenenue B MeToIbl ONITUMHM3AIINHN [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ ArretkoB A.B., 3apyoun B.C., KanatankoB A.H.— DIIEKTPOH. TEKCTOBBIC
nanHble.— M.: ®uHaHCHI U ctatucTuka, 2014.— 272 ¢.— Pexxum goctyna:
http://www.iprbookshop.ru/18794.— 3BC «IPRbooks»

3onoTtapeB A.A. MeToibl ONTUMHU3AIIMN PACTIPEICTUTENbHBIX MTPOIECCOB [ DNEKTPOHHBIN
pecypc]/ 3omorapeB A.A.— DIeKTpoH. TeKCTOBbIe NaHHble.— M.: UH(Dpa-Nmkenepus,
2014.— 160 c.— Pexxum noctymna: http://www.iprbookshop.ru/23315.— 3BC
«IPRbooks»

MeTto/pl OnTUMHU3AIUH [ DNEKTPOHHBIN pecypc]: yueoHoe mocooue/ O.A. Bacunbsena [u
Ap.].— DIEKTpOH. TEKCTOBbIE JaHHbIe.— M.: MOCKOBCKHIA roCy1apCTBEHHBIN
ctpoutenbHbiit yHuBepcuteT, ObC ACB, 2014.— 96 ¢.— Pexum nocrtyna:
http://www.iprbookshop.ru/26859.— 3BC «IPRbooks»

3aiineB M.I. MeToapl ONTUMH3ALMK YIIPABICHUS JIJI1 MEHEKEPOB [ DIIEKTPOHHBIHN
pecypc]: KOMIBIOTEPHO-OPUEHTUPOBAHHBIN MOIX0. YueObHoe mocobue/ 3aines M.I'—
DIEKTPOH. TeKCTOBbIE AaHHble.— M.: Jleno, 2015.— 312 c.— Pexxum noctyna:
http://www.iprbookshop.ru/51020.— 3BC «IPRbooks»

3aiineB M.I'. Metoapl ONTUMH3AIMK YIIPABICHUS U IPUHATUS PEIICHUN [ DNEKTPOHHBIN
pecypc]: mpumepsl, 3a1a4n, Keicel. YaeoHoe mocobue/ 3aiinieB M.I'., Baproxun C.E.—
DJIEKTPOH. TeKCTOBbIE AaHHble.— M.: Jleno, 2015.— 640 c.— Pexxum noctyna:
http://www.iprbookshop.ru/51021.— 3BC «IPRbooks»

6.2. JlonoJiHUTe/ILHASA JIUTEPATYyPA.

MeTo/1pl ONITUMHU3AIMHN U TEOPUU YTIPABIIEHUS [ DIEKTPOHHBIN pecypc]: MeToauyecKue
yYKa3aHHUs K CaMOCTOATENBHON paboTe Mo JUCHUILTHHAM « MeTOobl ONTUMU3ALINNY,
«MaremMaTndecKkrue METOIBI TEOPUH YIIPABICHUD/ — DIEKTPOH. TEKCTOBBIC JaHHBIC.—
Jlunenk: Jlunenkuit rocynapcTBeHHbIN TexHudeckui yausepcutet, ObC ACB, 2013.—
18 c.— Pexxum mocryma: http://www.iprbookshop.ru/22891.— 3BC «IPRbooks»

Penun C.B. MeTop! onTUMu3anuu [ DIEKTPOHHBIN pecypc]: cOOpHUK 3a/1a4 U
ynpaxuenuit/ Penun C.B., 'anenuna H.J[.— DnekTpoH. TEKCTOBBIE TaHHBIE.—
Hosocubupck: HoBocuOupckuii rocynapcTBEHHBIN TeXHUYECKUi yHuBepcuTeT, 2011.—
54 c.— Pexum nocryma: http://www.iprbookshop.ru/45389.— 3BC «IPRbooks» 3aiires,
M.T.

MeToab! ONITUMU3ALNY YIIPABICHUS U IPUHSITHS PEIICHUH: IPUMEPBI, 3a]1a9H, KSHCHI /
3aiiueB, Muxaun ['puropseBud, Baproxun, Cepreit EBrenbeBuu ; PAHXul'C npu
[Ipesunente POD. - 4-e uzn. - M. : Jleno, 2015. - 640 c. - (Yuebuuku [Ipe3uaeHTcroit
Axanemun). - ISBN 978-5-7749-1070-0.
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4. 3aiiues, M. I

MeToabl ONTUMM3aLMM yNpaBaeHUsa Ana MmeHeaxepos. KOMMNblOTEPHO-OPMEHTUPOBaHHbIA NOAX0S, :
yyebHoe nocobue / 3anues, Muxaun 'puropbesuy ; PAHXul'C npwu MNpe3ngeHte PO, NH-T 6usHeca n
0enoBoro agMUHUCTpMpoBaHus. - 4-e n3g. - M. : fleno, 2013. - 311 c. - ISBN 978-5-7749-0728-1.

6.3. YueOHo-MeTOIMUeCKOE 00ecniedeHHe CAMOCTOATEIbLHON PadoThl
PaznaTounsiit MmaTepuan.

6.4. HopmaTuBHbIe NpaBOBbIE JOKYMEHTbI

Koncturyuust PO

6.5. UnTepHeT-pecypcbl

http://www.iprbookshop.ru/18794 http://www.iprbookshop.ru/45389
http://www.iprbookshop.ru/23315

http://www.iprbookshop.ru/26859 http://e.lanbook.com/books/
http://www.iprbookshop.ru/51020
http://www.iprbookshop.ru/51021
http://www.iprbookshop.ru/22891 http://www.knigafund.ru/books/

http://biblioclub.ru/

math.nsc.ru>L BRT/k5/opt

bigor.bmstu.ru>?cnt/?doc=MO/base.cou

portal.tpu.ru>SHARED/v/VIR/Study...OPTIMISATION.pdf

7. MarepuajbHoO-TeXHHYecKkas 0a3a, HH(pOpPMaMOHHbIE TEXHOJIOTHH,
NporpaMMHoe odecnedeHue 1 HHGPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMBbI

JUis mpoBeneHHs 3aHATHH MO AMCLHUILIMHE HEOOXOAMMO CIEAYIOLIee MaTepUabHO-
TEeXHUYECKOe 00ecrieueHue:

®  JICKIIMOHHBIMH ayTUTOPUSIMH, 000PYIOBAaHHBIMH BUICONPOCKIIHOHHBIM 000PYIOBaHHEM
IUTSL TIPE3EHTAIMI, CPEICTBAMH 3BYKOBOCIIPOU3BEICHNUS, SKPAaHOM M UMEIOIINE BHIXOI B
cets MHTEpHET;

®  [IOMEMICHUSMH IS TPOBEICHUS] CEMUHAPCKUX , TIPAKTHUECKUX 3aHATHH,
000pyIOBaHHBIMHU Y4eOHON MeOeIbIo;

® OuOIMOTEKY, HMEIOIIYIO paboure MecTa JUIsl CTYJCHTOB, OCHAIIICHHBIE KOMITBIOTEPaMU C
TOCTYIOM K 0a3aM JaHHBIX U ceTH VHTepHeT;
KOMITBIOTEPHBIMH ~ KJIACCAMU C KOMIUIEKTOM JIMIIEH3MOHHOTO MPOTrpaMMHOTO

obecneuenust Microsoft Office.

Wndopmarmonnsie  cmpaBouHble cucTeMbl: Hayunas Oubmmorexka PAHXwul'C. URL:
http://lib.ranepa.ru/; Hayanas snexrponnas oubmuoreka eLibrary.ru. URL: http://elibrary.ru/defaultx.asp;
Harmonanphas snexrponHas ouomuoreka. URL: www.nns.ru; Poccuiickas rocyapcTBeHHas 0n0immoTeka.
URL: www.ursl.ru; Poccuiickas HanmonanbHast Oubmmoreka. URL: www.nnirru; DnekTpoHHas
oubmmoreka  Grebennikon. URL:  http://grebennikon.ru/;  3DnexTpoHHO-OMONMOTEUHAsT  CHUCTEMa
UsnarenscrBa «Jlans». URL: http://e.lanbook.com; Dnekrponno-oubnroreynas crucrema FOPAIIT.
URL: http://www.biblio-online.ru/.
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http://www.biblio-online.ru/
http://portal.tpu.ru/SHARED/v/VIR/Study_work/Tab1/OPTIMISATION.pdf
http://portal.tpu.ru/
http://bigor.bmstu.ru/?cnt/?doc=MO/base.cou
http://bigor.bmstu.ru/
http://math.nsc.ru/LBRT/k5/opt
http://math.nsc.ru/
http://www.knigafund.ru/books/
http://biblioclub.ru/
http://e.lanbook.com/books/?p_f_1_65=918&p_f_1_67=928
http://www.iprbookshop.ru/51020
http://www.iprbookshop.ru/23315
http://www.iprbookshop.ru/18794
http://www.iprbookshop.ru/22891
http://www.iprbookshop.ru/45389

