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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). M310XUTh alrOpUTM pELIEHUS] UTPHI (ananutuveckoe u rpaduyueckoe

pemienus). PaccMOTpeTs COOTBETCTBYIOLIHI TPUMED.
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nx2 2Xm
N310XUTh alrOPUTM PEIICHHS] HIPBI u (rpaduueckoe pelIeHHE).

PaccMoTpeTs cOOTBETCTBYIOIIMEI TTPUMED.

OOBsSICHUTB, KaK MaTPUYHBIC UTPBI CBOMATCS K 3a7adye JIMHEHMHOTO MpPOrpaMMHUPOBAHMUS.
PaccMoTpeTs COOTBETCTBYIONIMI TTPUMED.

OOBsCHUTB, UTO TOHUMAETCS MOJ «UIpaMu ¢ Mpupoaoit». [IpuBecTu conepxareabHbIe
MIPUMEPBI «UTP C TIPUPOAOID».

CdopmynupoBaTh KPUTEPUH MPUHSATHUS ONTUMATBHOTO PEIICHHSI B UTPAX C MPUPOIOH:
KpUTEepU MakcuMmakca (KpuTepuil KpalHEro ONTUMH3Ma); MaKCHUMUHHBIA KpUTEpPUU
Banpna (kputepuil KpailHEro meccummusMma), KpUTEpUil MUHMMAKCHOTO pucka CaBumka
(KpuTepuii KpailHEero mIecCHMM3Ma), KPUTEpUH IMecCUMU3Ma — ontuMmusMa ['ypBuia,
KpUTEpUH B YCIIOBUSIX PHCKa, T.€. B Clydae, KOrJa KaKJOMY COCTOSHHIO IPHUPOJBI
MOCTABJIEHbI B COOTBETCTBHE HEKOTOPBIE BEPOATHOCTH, KpuTepuit Jlamnaca.

OOBSACHUT, KaK KPUTEPUU «UTP C MPHUPOJIOI» MPUMEHSIOTCS MPH ONTUMHU3ALMHA CHCTEM
JIOTUCTUKH B YCJIOBUAX HEOINPEAEIEHHOCTH. PacCMOTpETh COOTBETCTBYIOLIUIA IPUMED.

OHpeI[GJII/ITI: MOHATUE JIMHHUH YpOBHA AJid  CUCTEM  JIOTUCTHUKU B  YCJIOBUAX
HCOHpeI[eJ'IéHHOCTI/I M yKa3aTb UX BUO AJI1 HCKOTOPBIX KPUTCPUCB OIITUMU3AIHH.

OnpenenuTh TOHATHE HEAHTATOHUCTHYECKOW (OMMaTpuyHO#) wWrpel. M310KuTh aBa
noaxoaa K pCHICHUIO 6I/IManI/I‘-IHI:IX HUrp: paBHOBCCHUC I10 HBH_Iy 1 OIITUMAJIBHOCTH IIO
[Tapero.

CdopmynupoBare Teopemy Hboma o cymecTBOBaHWM PAaBHOBECHOW CHUTYyallUd B
OMMaTpUUHBIX Urpax. M3noxuTh rpaguyueckuil MeTon peuieHuss OMMAaTpUYHON HrpbI

2%x2

TumnoBble KOHTPOJIbHBIC 3alaHUA

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) AB
€I C) I C)) )
S (3) °T
4) (1) (6)
C ) )))

2. TlpugymaTh mpuMep ceTH, UMeIoIIel XOTs Obl JBa MaKCHUMAalIbHBIX MOTOKAa M XOTs Obl J1Ba
MHHUMAaJIbHBIX pa3pesa.

3. MoxerT JI CeETb UMETh:
a) eJIMHCTBEHHBIH MaKCUMAJIbHBIN TIOTOK M HECKOJIbKO MUHUMAJIBHBIX Pa3pe3oB,
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b) €IMHCTBEHHbBIN MUHUMAaIbHBIN pa3pe3 U HCCKOJIbKO MAKCUMAJIbHBIX ITOTOKOB.

4. BepHo 11 cienyroliee yTBepKIACHHE:
(X, X)
pas3pes — MUHUMAaJIbLHBIN TOrJa U TOJIBKO TOT'Ja, KOoraga HGKOTOprf/'I IIOTOK f HacChIIacT
ec (X, X) f(e)=c(e)
ero (t.e. ays mo0oro pedpa BBITIOJTHSCTCS] PABEHCTBO )?

5. HaliTu MUHUMAabHBIA MapIIPyT KOMMHUBOSKEPA, €CJIM MaTpUlla CTOMMOCTEN MPOe3/ia UMEET
1 2 3 4 5

1 3 83 15 53
206 o 50 24 6
319 29 « 14 34
45 90 15 o 5
5030 10 10 10 oo
BHI;
6. IIycte manwl nBe 3amaum: (1) — Kjaccudeckas 3ajada KOMMHBOsDKepa W (2) — 3agada

KOMMHUBOSDKEpPA, B KOTOPOH IpU HAXOXKIEHUM MHMHHMMAJIBHOTO MapuipyTa JIOIYyCKaeTcs
IIOBTOPEHHE TOPOJIOB.

[IpuBecTn mpumep, MOATBEPKAAIOLIMM, YTO BEJIMYMHBI MUHUMAJBHBIX MaplIpyTOB B
3amadax (1) u (2) MOTyT HE COBIIAIATh.

2-51 KOHTpOJIbHas padoTa Ha TeMy: «[IpuHsATHE ONTHMAJILHOTO pellleHUs] B YCJIOBUAX
KOH(INKTA ¥ HeonpeaeJEéHHOCTH (3J1eMEHThI TEOPHUH UIP)»

|B, B, B, B,
412 3 1 0
a=4,10 1 2 -1
4, 1 =3 4 1
415 0 0 -1

1. IlycTth maTpuila UTPbl UMEET BU/I:

a) OmnpenenuTh HIKHIOI U BEPXHIOIO LIEHY WUIPHI, a TaK K€ MAaKCUMUHHbIE U MUHUMAaKCHBIE
CTpaTeruy UrpoKoB 4 U B COOTBETCTBEHHO.

a
b) U3MeHUTH TOJIBKO OMH IEMEHT MaTpullbl  (yKa3aThb Kakoil HMEHHO) Tak, YTOObI mocie
M3MEHEHUsl Urpa MMeja pelIeHHEe B YMCTBIX crparterusx. HaliTu ato pemieHue (onTHUMajibHBIE
CTpaTeruy U LIEHY UTPHI).

¢) OObacHUTH, TOYeMy UrpokaM A U B He BBITOJHO OTKJIOHSTHCS OT CBOUX ONTHMAJIbHBIX
cTpaTeruii (MIMeeTcsl B BUJly UTpa, COOTBETCTBYIOIIasi MaTpUIle, HailieHHOH B 3a1anui (b)).

| Bl BZ B3

a="4 0 -2 1
ALl 1 1 =2

2. Ilycte MaTpuia Urpbl UMEET BUJL:

(P°,0°%
a) Haiitu pemenue urpsl (Ll€Hy UIPbl — V U ONTUMAJbHBIE CTPATErMU — )
rpadMuecKuM METOJIOM.
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b) Z[OKEBB.TL (aHaJ'II/ITI/I‘-IeCKI/I, HCIIOJIb3YyA CBOMCTBa ONTHUMAJILHBIX CTpaTeFHﬁ), 4YTO CTpAaTCrun

(P, 0%

, HaliJIcHHbBIE B 3aJ]aHKH () SIBIAIOTCS ONTHMAIbHBIMH.
3. IlycTts OumaTrpuyHas urpa 3ajJaHa IIaTSKHBIMA MaTPUIIAMU UTPOKOB A U B:
-2 4 6 -1
A= B=
( 5 -1 -3 9

a) HalTH Bce cUTyaluu onTuMaibHbie 1o [lapeTo (B Ki1acce YUCThIX CTPATEruii);

b) HaiiTu Bce cuTyanuu paBHOBeCHbIE 110 Homry.

7 10 6 9
4|12 13 5 8
=111 10 13 14

8 11 11 12

4. TIlycts mpu urpe ¢ Npupooi 3ajaHa IIaTeKHasi MaTpuLa .

4.1. OnpenenuTs MaTpUIly PUCKOB R M ONTUMAaJIbHbIE CTPATETUU UTPOKA MPHU UCIOJIb30BaHUH UM

a) KpuTepHsi MakcuMakca; b) kpurepust Banbna; ¢) kpurepus CaBumpka u - d) kpurepus ['ypBuna
p=0,75

¢ KO3(p(GUIMEHTOM IeCCUMU3Ma . Kakoil BBIBOI MOXHO ceiaTe W3 MOJYYEHHbBIX

pe3yabTaToB?

4.2. OnpenenuTs ONTUMAIBHYIO CTPATETHIO IIPU U3BECTHOM BEKTOPE BEPOSTHOCTEN COCTOSIHUM

P=(01;0,3;0,2;0,4)
MpUPOIbI :

4.3. OueHo4YHbIE CPEACTBA I IPOMEKYTOYHOM aATTeCTALUM.

4.3.1. IlepeyeHb KOMIIETEHIMI ¢ YKa3aHHEM 3TanoB UX GopMUpPOBaHUs B mpolecce
ocBOeHHs oOpa3oBaTreibHOW mnporpammbl. [loka3ateqim M KpUTepUMH OLECHUBAHUSA
KOMIIeTeHIMI ¢ Y4eTOM 3Tana ux ()OpMUPOBAHHUSA

Kon HanmenoBanue Kon sTana HanmenoBanue 3Tana
KOMIIeTeHIIM U KOMIIETeHIINH OCBOEHHUS OCBOEHHSI KOMIIETeHIIUH
KOMIIeTCHIINH

[IK-13 TOTOBHOCTh [IK-13.1 TOTOBHOCTb y4aCTBOBATh B
y4acTBOBAaTh B peanu3alnuy NpoeKToB B
peanusaiuu NpoeKToB B obnactu mpodeccruoHalIbHON
obnmactu JIESITEIIBHOCTH C
npodheCcCHOHATBHOM MCIOJIb30BaHUEM METOJIOB
NEATETLHOCTH ONTHMH3AINH
(KoMMepYeCKOH,
MapKETUHTOBOH,
pEKJIaMHOM,
JIOTUCTUYECKOM U (WIn)
TOBAPOBETHON)
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I[IK-14 CIIOCOOHOCTH T1IK-14.2 CIIOCOOHOCTH OLIEHUBATh
MPOTHO3UPOBATH OM3HEC-TIPOIIECCHI C
OU3HEC-TIPOIIECCH U HCIIOJIb30BaHUEM METOIOB
OIICHUBATh X ONTHMH3aINH
3¢ HEeKTUBHOCTH

JTan 0CBOEHUs IMoka3aresn Kpurepuii oueHuBaHust
KOMIIeTeHIIHH OlleHUBAHMNS

T1K-13.1 roTOBHOCTBE
y‘IaCTBOBaTI: B
peanu3aiyy MpoeKTOB

B 00J1acTH IIPUMEHEHHUS
npogecCroHATBHOM [Ipumensier OCHOBHBIE
JESTEILHOCTH C TUIIBI MATEMATUYECKUX
HCIOJIb30BaHUEM MOJIeJIeH, UCTIOIb3YEMBbIX

MCTOHOB ONITUMU3AIUU | IPHU OITMCAHHUU CIIOKHBIX

Hcnonb3yetr MeTo bl
OIITUMHU3AlIUU U
KPUTEPUHU UX

CHUCTEM M IIPU IPUHATHHU
peLIeHH

Pemraer ocHoBHEIE
3aJ]a4l OIITHMU3ALNU
[Ipumensier MeTo bl
OIITHMU3AIINY B
KoMMepuuu Peraer
3aJ]a4d OIITHMHU3ALINY B
yIpaBJICHUHU
IIpumeHsieT MeTONUKY
MPUHSTUSA ONTUMAIBHBIX
peuieHun,
MHHUMHU3UPYIOITUX
3aTpaThl U
MaKCUMM3UPYIOLIHUX
pUOBLITH

Bnaneer cnektpom
METOJOB ONTHMU3ALINH B
peann3anmu IpOoeKTOB B
obmactu
npodeccuoHaTbHOM
JIeITEIbHOCTH

KoppekTHO ucnob3yeT MeTO b
ONITUMH3AINU U KPUTCPUH UX
MIPUMCHCHHUS

I'paMOTHO IPUMEHSET OCHOBHBIE THITBI
MaTreMaTUIeCKUX MOJENIEH,
HCTIONIE3YEMBIX MPHU OMUCAHUU CIIOKHBIX
CUCTEM M TIPH NPUHATHH PEIICHUIN
CaMOCTOSTETHHO pelIacT OCHOBHBIC
3a7a4M ONTHUMH3AIHU

I'paMOTHO IPUMEHSIET METOMBI
ONTHMHU3AIMHA B KOMMEPITUH
CamocTosTeNbHO pelaeT 3a1a4u
ONTHMU3AIINHN B YIIPABICHHH
I'paMOTHO IPUMEHSIET METOAUKY
TIPUHSITHS ONTHMAJIbHBIX PEIICHUH,
MUHHUMH3HUPYIOIIUX 3aTPaThl U
MaKCUMHU3HPYIOIIUX MPUOBLITH
CB0OOTHO M YBEPEHHO BIIaJieeT
CIIEKTPOM METOJIOB ONTHUMHU3AIINY B
peanu3aly MpoeKToB B 001acTu
podeCcCHOHANTBHON IeITeIbHOCTH

T1K-14.2 cnocoOHOCTh
OIlCHUBATh OM3HEC-
MIPOIIECCHI C
HCII0Jb30BaHUEM
METOIOB OIITUMMU3AIINN HpOFHO3I/IpOBaHI/II/I

Hcnonb3yer MeTonbl
ONTUMM3ALMU U
KpPUTEpHUH UX
IPUMEHEHUS IpU

6I/ISH€C-Hp0HeCCOB B

KoppekTHo ucnonab3yer MeTopbl
ONTHMH3AIMU ¥ KPUTEPUH UX
IIPUMEHEHUS [IPU IPOTrHO3UPOBAHUU
OM3HEC-TIPOIIECCOB B
poecCHOHANTBHON IeITeIbHOCTH
I"'paMOTHO IPUMEHSICT OCHOBHBIE THIIbI




14

JTan ocBOeHus! IToka3zarein Kpurepuii ouennBanus
KOMIIETEHIINH OLICHHBAHHS
npodeccuoHaIbHON MaTeMaTU4EeCKUX MOJIETIEH,
NESATEIIBHOCTH UCIIOJIb3YEMBIX ITPH MPOTHO3UPOBAHUU

[IpumeHnsieT oCHOBHBIE 1 oreHke 3 (HEeKTUBHOCTH OHM3HEC-
THUITBI MATEMAaTHYECKUX | IPOLIECCOB B MPOPECCHOHAILHON
MOJIEJICH, UCTIONB3YEMBIX | ACSITEITLHOCTH

MIPU TPOTHO3UPOBAaHUU U | KOPPEKTHO MPUMEHSET METOAUKY
oreHKe Y((HEKTUBHOCTH | IPUHSATHUS ONITUMATBHBIX PEIICHUH,

OU3HEC-TIPOIIECCOB B MUHUMU3HPYIOLUX 3aTpaThl U
npodeCcCHOHATEHON MaKCHMHU3HUPYIOIIUX TPUOBLTH
NEeATEIbHOCTH CaMocCTOATENBHO pelacT 3a1a4u
HpI/IMeHﬂCT MCTOAUKY OINITUMHU3AIUHN B YIIPABJICHUU ousHec-
MPUHATHS ONTUMAIBHBIX | IpOLIECCaMU

peuieHui,

MUHUMU3HPYIOIUX

3aTparsl U

MaKCUMU3HPYIOIIUX

npuObLIb Pemraer 3anaun
ONTUMM3ALIUU B
yIpaBJIeHUH OU3HEC-
nporeccamu

4.3.3 TunoBble KOHTPOJIbHbIEC 32JAHUA UM HHbIEe MaTepHabl (THIIOBbIC OLCHOYHbIE

MarTepuajbl), HeOOXoAUMbIe IJsl OLEHKH 3HAHWHA, yYMeHMiH, HABHIKOB U (MJIH) ONBITA
ACATEeJbHOCTH, XAPaKTepHU3YIOIUMX IJTanbl (POPMHPOBAHMS KOMIETEHUHMH B Ipouecce
O0CBOEHUsI 00pPa30BaTeIbHON MPOrpaMMbl

TumnoBbie BONPOCHI JIs1 MOATOTOBKH K 3a4€Ty MO JTUCIUNJINHE

OnpenenuTh NOHATUS CETH M MOTOKAa B ceTH. ONpenennuTh MOHATUSA pa3pe3a B CETH U
MPOITYCKHOM criocoOHocTH pazpesa. ChopmympoBars Teopemy Popra u dankepcoHa o
MakCUMQJIbHOM  TMOTOKE W  MHUHUMAJIbHOM  pa3pe3e, pacCMOTPETb  IMpUMEpP
MOATBEPKAAIOIINN CIIPABEIMBOCTD 3TOM TEOPEMBI.

Onucarey anropuT™M peHIeHUs 3aJadyd O MAaKCUMAaJIbHOM IIOTOKE, pPacCMOTPETh
COOTBETCTBYIOIIHNI npumep (7151 CETH, UMEIOIIEH He MeHee BOCHbMH BEPIIHH).

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

PaccmoTpeTh HEkoTOpBIC 3a/Ja4d, CBOAAIIMECS K 3aqadye O MaKCHMAalbHOM ITOTOKE:
HaXOKICHHE MaKCHMaJIbHOIO MapOCOYETaHUS ¥ MUHHMAJIBLHOTO BEPIIMHHOTO MOKPBITHS
B JBYIOJBHOM Tpade; HaXOXKJICHHWE TPAHCBEPCAW s CHCTEMbl MHOXKECTB (Teopema
Xoma o cBaapOax).

CdopmynupoBaTh 3alaud KOMMHBOSDKEPA, PAcCMOTPETh COOTBETCTBYIOIMHI IpUMeEp.
Onwucarp (Ha KOHKPETHOM IIPUMEPE) AIITOPUTM PELIECHUE 3a]jaull KOMMHUBOSDKEpPA — METOJ
BETBEW U IPaHUIL.
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12.

13.

14.

15.

16.

17.

18.

19.

20.
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Onucarp «oKaJHbIA aITOPUTM» U1 NPUOIMKEHHOTO PEILICHUS 3a]]aull KOMMUBOSIKEPA.

CdopmynupoBaTh TpaHCIOPTHYIO 3ajady. [IpuBecT mpuMepbl OTKPHITOH U 3aKpbITOH
TPaHCHOPTHBIX 3afady. Onucarte (Ha KOHKPETHOM IIPUMEpE) OCHOBHBIE METOJIbI
COCTABJICHUS NIEPBOHAYAIILHOIO IUIAHA IIEPEBO30K: METOJ CEBEPO-3aMlaHOTO YITIA, METOJ
HaVMEHBbILIEH CTOUMOCTH.

OOBsSICHUTb, KaKk MPOBEPUT ONTHUMAIBHOCTh Oa3MCHOTO paclpelesieHus] MOCTaBOK
(xputepuil ontumanbHOCTH). OnKcaTh aIrOpUTM (Ha KOHKPETHOM IPUMEPE) YIydIlIEHUs
6a3MCcHOrO 1UI1aHa (€CJIM OH He SBISETCS ONTUMAIIbHBIM) — METO]] TIOTEHIIUAJIOB.

OOBsICHUTb, KaK OTKpBITAs TPAHCIOPTHAs 3ajjaya CBOJUTCA K COOTBETCTBYIOILEH
3aKpBITON TPAHCIIOPTHOM 3aaade.

[IpuBecTn  copmepkarelibHbIE  NPUMEPBHI, NPUBOJAIIME K  3ajJadye  JIMHEHHOTrO
nporpamMupoBanus.  IlpuBectTn  o0miyro  (GOpPMYIHpPOBKY  3aJaud  JIMHEHHOTO
IIPOrpaMMUPOBAHUS U TIOACHUTH €€ CBEJICHNE K KAHOHUYECKOU 3ajaue.

N310XuTh Ha KOHKPETHBIX IpUMepax rpaduyecKkuil MeTo pelieHus 3aJau JIMHEHHOTro
[IPOrpaMMHUPOBAHUS.

Onucarp anr OPHUTM PCIICHHUA 3aJa4n JINHEMHOTO IIporpaMMHupOBaHUA (CI/IMHJIeKC-MeTOI[).

W3noxuTe MeToApl (Ha KOHKPETHOM IIpUMEpE) OINpelesIeHUs] IepPBOHAYaIbHOIO
0a3UCHOrO peleHus.

OObsicHUTb, KakK CBSI3aHbl pEIICHHUS B3aUMHO JBOWCTBEHHBIX 3aJad JIMHEHHOTO
IPOTPaMMUPOBAHHUSL.

OOBSICHUTB, KaK HAXOJATCA TOUKU IKCTpeMyMa (GYHKIUH 2-X MEPEMEHHBIX, pACCMOTPETh
COOTBETCTBYIOLIUI ITPUMED.

OObsicHUTb, KaK HaXOJATCS TOYKU OJKCTpeMyMmMa (QYHKUMH N MEPEMEHHBIX
(mpenBapUTENILHO ONpENeNIUB MaTpUIly I'ecce), paccMOTPETh COOTBETCTBYIOIIUN TIPUMED.

Pacckazate 0 3agaue HaxXOXKICHHUS YCIOBHOIO OJKCTPEMyMa M M3JIOKUTH METOJ
MHOxHUTenen Jlarpanxka. PaccMOTpeTh COOTBETCTBYIOIIMM IPUMED.

Pacckazatp 0 3a1a4e HaXOXKAEHUS HAMOOJBIIET0 U HAUMEHBLIETO 3HAaYeHUNH (QYHKIUU Ha
BBIITYKJIOM MHOXECTBE (IpeABapUTENbHO copmynrpoBaB Teopemy Kyna-Takkepa).
PaccMmoTpeTs COOTBETCTBYIOIIMI TPUMED.

BBecTu moHsATHE aHTAarOHHMCTHYSCKOM HI'PBbI, O6’B$ICHI/ITI), B KakKOM CJlIy4dac uUrpa HMECT
PCHICHUC B YUCTBIX CTPATCTIUAX. PaCCMOTpeTB COOTBCTCTBYIOH_[I/Iﬁ IIpuUMcEp.

BBectn mnoHsATHE CMENIaHHBIX CTpPAaTerWii M BBIMIPHINIA B CMELIAHHBIX CTpaTEerUsX.
OmpenenuTh ONTHUMaJbHBIE CMelIaHHble crpateruidl. CdopMynIupoBaTb OCHOBHYIO
TEOpeMy O CMeIIaHHBIX cTparerusx (teopema JIx. ¢pon Heitmana). M310KUTh anroputm

2%2
pEUIeHUsT WIPEI (ananmutryeckoe W rpaduyeckoe pemieHus).  PaccMoTpeTh

COOTBETCTBYIOILIIUI IIPUMED.
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nx?2 2Xm

W3510KUTh QJITOPUTM  PELLIECHUS] WIPBI 5
PaccMoTpeTh COOTBETCTBYIONIMI TTPUMED.

(rpacduyeckoe peuieHue).

22. OOBSICHUTD, KaK MaTPUYHBIC UTPHI CBOIATCS K 3ajade JUHEHHOTO MPOTPaMMUPOBAHUS.

PaccMoTpeTs cOOTBETCTBYIOIIMEI TPUMED.

23. OOBACHUTH, YTO MMOHUMAETCA MO «UrpaMH ¢ NpUpoaoi». CHopMyaHpoBaTh KPUTEPUH

IIPUHATHSA ONTUMAJIBHOTO PEIICHUS B UTPaX ¢ IPUPOJION:

KpUTEpUHl MakcuMmakca (KpUTEpUil KpalHEro ONTHMMM3Ma); MaKCUMUHHBIM KpUTEpHUH
Banpna (kputepuii KpailHero meccumMmusma), KpUTEpuil MUHUMaKCHOTO pucka CorBuIKa
(kpuTepuil KpalHEro mecCMMH3Ma), KpUTepuil neccumuszMa — ontuMmusma [ypsuua,
KpUTEpHUIl B YCIIOBUSAX DPHCKa, T.€. B Clydae, KOTJa KaKIOMY COCTOSHHIO IPHUPOIBI
IIOCTAaBJICHbI B COOTBETCTBUE HEKOTOPBIE BEPOATHOCTH, KpuTepuii Jlaraca.

24. OOBSACHUT, KaK KPUTEPHH «UTP C MPUPOAOI» MPUMEHSIOTCS MPU ONTUMHU3ALNHA CUCTEM

JIOTUCTUKU B YCJIOBUSAX HEOINpeaenéHHOCTU. PaccMOTpeTh COOTBETCTBYIOUIMI IpUMED.
OnpenenuTs TMOHATHE JIMHUM YPOBHS JJIi CHCTEM JIOTUCTUKA B  YCJIOBHSIX
HeomnpeAeNEHHOCTH U yKa3aTh UX BUJ JUIS HEKOTOPBIX KPUTEPHUEB ONTHUMM3AIINH.

25. OnpenenuTh TOHSATHE HEAHTArOHUCTUYECKOW (OMMaTpuuHO#) wWrphl. M310KuTh aBa

noaxoaa K pCHICHUIO 6I/IManI/I‘-IHI:IX HUrp: paBHOBCCHUC I10 HBIJ_Iy 1 OIITUMAJIBHOCTH IIO
[Tapero.

26. ChopmynupoBate Teopemy Hboma o cymecTBOBaHMM pPAaBHOBECHOW CHUTYyallud B

OMMaTpUUHBIX Urpax. M3noxuTh rpaguyueckuil MeTon peuieHuss OMMAaTpUYHON Hrpbl

2%x2

HIkana oneHuBaHud.

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

O603HayeHus ®opMyMpOBKa TPeOOBaHUIA
Lindp K cTereHH c(popMHPOBAHHOCTH KOMIIETEHIHH
Ouenka
: 3HATH YMmeThb Biaagernb
1 He 3auteno OTtcyTcTBUE 3HAHUI OtcyrcTBUe yMeHull | OTCyTCTBUE HaBBIKOB
2 He 3aureno | ®parmeHtapHble 3HaHUA | YacTUYHO OCBOCHHOE ®parmMeHTapHoe
yMEHUe IpUMEHEHUE
3 3auTeHo OO6mmue, HO HE B nenom ycnemnoe, B nenom ycneminoe,
CTPYKTYpUPOBaHHbIE HO HE HO He
3HAHU CHCTEMaTHYECKH CUCTEMAaTHYECKOe
OCYILECTBIIIEMOE pUMEHEHNE
yMEHUue
4 3auTeHo CdopmupoBannsie, HO B nenom ycnemsoe, B uenom ycneninoe,
coJiep Kalliye OTAeNbHbIE HO coJieprKaliue HO cozieprkaliee
IIpOOEIIbI 3HAHUS OTAETbHBIE MPOOENBI | OTAETBHBIE MPOOEITBI
yYMEHHE IpUMEHEHHE HaBBIKOB
5 3auTeHo CdopmupoBaHHbie CdopmupoBaHHOe YeneuHoe u
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CHUCTCMAaTHYCCKHUC
3HaHUA

yYMEHHE

CHUCTEMATHYCCKOC
IMPUMCHCHNEC HABBIKOB

Hlkana 2. KomniekcHasi oneHKa c()OpMHUPOBAHHOCTH 3HAHMI, YMEHHI U BJIaeHU I

®opmyaupoBKa TPeOOBaAHMI

K CTCIICHH C(l)OpMHpOBaHHOCTH KOMIIETCHIIUH

He wumeer HeoOXoAMMBIX TMpEACTaBICHUI O MPOBEPSIEMOM
MaTepuaie

3HaTh Ha ypOBHE OPHMEHTHPOBAHMSs, NpeacTaBieHui. CyObeKT
YYeHHUs 3HAET OCHOBHBIE MPHU3HAKU WM TEPMHUHBI U3y4aeMOTO
AIIEMEHTa COACPKAHMS, UX OTHECEHHOCTh K OINpeAeTeHHOU
HayKe, OTpacid WIH O0O0beKTaM, y3HaeT HX B TEKCTax,
M300paKEHUAX WM CXeMaX U 3HAeT, K KAKMM MCTOYHUKAM HYXKHO
oOparmatbcest s 00Jiee eTaaIbHOTO €r0 YCBOCHHUS

3HaTh U yMETh Ha PenpoOAYKTHBHOM ypoBHE. CyOBEKT y4eHHUS
3HaeT U3YYEHHBIM JJEMEHT COJEp)KaHUs PENPOTYKTUBHO:
MIPOU3BOJIBHO BOCIIPOM3BOJIUT CBOM 3HAHMS YCTHO, MUCHBMEHHO
WIHM B IEMOHCTPUPYEMBIX JEHCTBUSIX

3HaTh, yMETh, BJIAJICTh HA AHAJMTHYECKOM YypOBHE. 3Has Ha
PENpPOAYKTUBHOM YpOBHE, YKa3blBaTh Ha OCOOCHHOCTH H
B3aMMOCBSI3U HM3y4YCHHBIX OOBEKTOB, Ha UX JOCTOMHCTBA,
OTpAaHUYEHUS, HUCTOPUIO U  NEPCHEKTUBBI  Pa3BUTHS U
0COOEHHOCTH I Pa3HBIX OOBEKTOB YCBOCHUS

O06o3HaueHus
Mudp Ouenka
1 He 3aureno
2 He 3aureno
3 3aureHo
4 3auTeHo
5 3auTeHo

3HaTh, yMeTh, BIAJETh HA CUCTeMHOM YypoBHE. CyObeKT y4eHus
3HAECT U3YYEHHBIN JIEMEHT COIAECPKAHUSI CUCTEMHO, IIPOU3BOJILHO
U JI0Ka3aTeJIbHO BOCIPOU3BOAUT CBOU 3HAHUS YCTHO, IMCbMEHHO
WIM B JIEMOHCTPUPYEMBIX ICHCTBUAX, YUYUTBHIBAs M YyKa3bIBas
CBA3M M 3aBUCUMOCTH MEXKIY OTHUM D3JIEMEHTOM U JAPYTHMH
JJIEMEHTAaMHU  COJEp’KaHUS  yuyeOHOW  JUCUUIUIMHBI,  €ro
3HaYMMOCTb B COJEPKaHUM Y4€OHOM TUCIUIUINHBI

4.4. MeToanuyecKkue MaTepHAaJIbl

MeTogmqeche MaTepHaJ’lBI, orlpegle.muoume npoueuypbl OLICHUBAHUA 3HaHHi/'I, yMeHHﬁ,
HABBIKOB W (MJHM) ONbITA JAeSATeJbHOCTH, XapaKTEepPU3yKIIUX 3Tanbl (GOPMHPOBAHUSA
rommnerenumni [MK-13.1 u I[TK-14.2

Kpurepun onieHKH pe3ynbTaToB TEKYLIETO KOHTPOJIS YCIEBAEMOCTH (B CyMME MAKCUMYM

60 6amoB):
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Kputepun oneHku paboT, BHIMOTHAEMBIX HA CEMHHAPCKUX M MPAKTUYECKUX 3AHSATHUSIX —
MaKCHUMaJbHasl OLlEHKa 3a KaXKI0€ 3aJaHiue — 5 0ajjioB.

[IponieHT nEeKUMH M CEeMHMHApPCKHX 3aHATUH, MOCELIEHHBIX CTyJeHTOM (OOoHyC 3a
nocemntaeMocTs 0osiee 90%) - 5 6amioB.

Pabora Ha cemuHapcKkoM 3aHATUU (ydacTue B OOCYKJIEHHU BOIIPOCOB paccMaTpUBaeMoin
TeMbl) - 1 6aJu1 32 HOTHOCTBIO PACKPBITHII BOIPOC.

BbImoiiHEHHEe KOHTPOJIBHBIX Pa0OT: Oajulbl  BBICTABISIOTCS HMCXOIAS M3 KauecTBa
BBITIOJIHEHUS 3aJJaHUI — MaKCUMaJIbHasi cyMMa 06ayuios - 20.

Bannael mo Tekymel paboTe OOBOAATCS A0 OOydarolUXCs B Hayale M3y4eHUS
IUCUMITINHEL.

HtoroBas cymma GajijioB MO MPOMEXKYTOYHON aTTECTAllMM CTYAEHTOB CKJIAJbIBACTCS U3
CyMMBI 0asyioB, TOJTYYEHHBIX HMH IO pe3yibTaTaM TEKYIIEro KOHTPOJS YCHEBAEMOCTH H
KOJIM4€eCTBa OaJIJIOB 10 MPOMEKYTOUHOM aTTeCTaIlH.

s. MeTtonuveckue ykazaHus AJsl 00y4al0IIUXCH M0 OCBOCHHK) TUCHMILINHBI
«MeToabl ONITUMH3ALMID)

d)opMa MNPOBCACHHUA 3aHATUA U YPOBCHb CIIOXKHOCTH MaATCprajia JOJLKHBI OBITh
OPHUCHTHUPOBAHbI Ha BCCX CTYACHTOB I'PYIIIIBI, I[O6pOCOBeCTHO pa60Tafome Haag AJOMalllHMMM
3amanusaMu. He CJICAYCT pPAaCCMATpHUBATL Ha HNPAKTUYCCKOM 3aHATHU 3ada4d, 1 PCHICHUA
KOTOPBIX HY>XHO HCIIOJIb30BATh KaKue-I1u00 CIIOKHEIE CIICIHAJIBHBIC IPHUEMBI, HC MIPUMCHUMBIC K
TUMNUYHBIM 3ajJa4yaM I10 JaHHO! TeMe. I[J'IH TOroO, YTOOBI IIpU 3TOM COXPaHUTb UHAUBUAYAJIbHOCTDb
o6yquH51 U NOAJACPpKATh HMHTCPEC K yqe6e Y CHJIBHBIX CTYACHTOB, MOXHO PCKOMCHIOBATH
cJIeayromue MCTOANYCCKUC IIPUCMBbI:

® B koHue 3aHATHS KemaTeabHO OCcTaBUTh 10-15 MHUHYT Ha CaMOCTOSITEILHOE PEIICHUE
CTY/IEHTaMU HECIIOKHOM 3a/1a4u, CBSA3aHHOM C OHOM U3 pa300paHHBIX 3a7ay .

L I[OMaIHHee 3aJaHUC JOOJDKHO BKJIHOYAaTh 3aJadu paSquHoﬁ CJIOKHOCTHU (Saﬂa‘II/I
MMOBBIIIEHHOMN CJIOXKHOCTH, CTAaHAAPTHBIC 3aJa4H, YIIPOIICHHBLIC 3az[aq1/1).

L I[J'IS[ CTUMYJIMPOBAHU CaMOCTOSTEIbHOM pa60Tm CTYACHTOB MOXXHO PCKOMCHIOBATH
KpaTKHUC BBICTYIJICHUA CTYACHTOB B HaYaJIC 3aHATUSA C 00BsICHEHHEM X04a peuieHusd
3aga4y MOBHIIICHHOMH CJIOKHOCTH, a TAKIKC IIPOBOAUTH OITPOC IO TCOPUH.

Bonipocsbl 1Jis1 caMOCTOSITEIbHOI MOAT0TOBKH K 3aHATHSAM JIEKIHOHHOT0, TPAKTHY€ECKOI0
(ceMMHAPCKOr0) TUIIOB

1. OHpCI[eJII/ITL IMOHATHA CCTH U IIOTOKA B CETHU, IIPUBCCTU COOTBCTCTBYIOIIUC ITPUMCPEIL.

2. OmnpenenuTb MOHATHS pa3pe3a B CETH W MPOIMYCKHON CIOCOOHOCTH paspesa, MPUBECTH
COOTBETCTBYIOILIIUE TPUMEDPBI.

3. CdopmymupoBate Teopemy @Dopma u DankepcoHa O MaKCUMaJbHOM TIOTOKE U
MUHHMaJIBHOM pa3pese, pacCMOTPETh MpUMEP MOATBEPKIAIOIINI CIIPaBEeUIMBOCTD ITON
TEOPEMBI.
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Onwucarb AJropuT™M  pClICHUA 3ada4d O MAKCUMAaJIbHOM IIOTOKE, pPaCCMOTPCTH
COOTBGTCTBYIOH_[I/Iﬁ pumMep (,Z[J'ISI CCTH, HMEIOIIEH HE MEHEE BOCbMU BepH_II/IH).

O6’bHCHI/ITL, KaK B CJIy4a€ MaKCUMAJIbHOI'O ITOTOKa HalTH MUHUMAaJIbHBII pa3pes.

PaccMoTpeTs HEkoTOpBIC 3a/Ja4M, CBOMASAIIMECS K 3aqade O MaKCHMAaJbHOM ITOTOKE:
HAXOX/ICHHE MaKCUMAaJIbHOTO MapOCOYCTAHUSI U MHHUMAIILHOTO BEPUIMHHOTO MOKPBITUS
B JBYIOJBHOM Tpade; HaXOXKJICHHWE TPAHCBEPCAIW I CHCTEMbl MHOXKECTB (Teopema
Xomna o cBagp0ax).

CcdopmynupoBats 3a71a4 KOMMHUBOSDKEPA, PACCMOTPETh COOTBETCTBYIOIIUI PUMED.

Onucarh (Ha KOHKPETHOM TMpPHUMEpPE) AIrOPUTM pEUIeHHUS 3aJauyl KOMMHUBOSDKEpa —
METOJOM BETBEW U I'PaHMII.

Omnucats «oKaJIHBIN aIrOpUTM» I MPUOIMKEHHOTO PEIICHUS 3a1a4l KOMMHUBOSDKEPA.
ChopmymupoBaTh TpaHCIIOPTHYIO 3ajady. [I[puBecTH MPUMEpPHl OTKPHITOH W 3aKPBITOU
TPaHCHOPTHBIX 3a7ad. M3moxuTh (6€3 onucaHusi KOHKPETHBIX aJITOPUTMOB) CTPATETHUIO

pELIECHHS TPAHCIIOPTHOM 3a/1a4u.

Onucarp (Ha KOHKPETHOM MPUMEPE) OCHOBHBIE METOJIbl COCTABJICHUS NEPBOHAYAIBHOTO
IUIaHa EPEBO30K: METOJI CEBEPO-3aaIHOTO YIJIa, METO/l HAUMEHbILIEH CTOUMOCTH.

OOBSICHUTb, Kak HPOBEPUT ONTHUMAIBHOCTh Oa3MCHOTO paclpelesieHus] MOCTaBOK
(xpuTepuil onTUMaIBbHOCTH). PaccMOTpeTh COOTBETCTBYIOIIMIA ITPUMED.

Onucarp aaropuT™ (Ha KOHKPETHOM MPUMEPE) YIIydIleHus: 0a3uCHOro Iu1aHa (eciiv OH He
SBJISIETCS ONTUMAJIBHBIM) — METO]] TIOTEHIHAJIOB.

OOBsICHUTb, KaK OTKpBITAs TPAHCIOPTHAs 3ajjaya CBOJUTCA K COOTBETCTBYIOILEH
3aKpBITON TPAHCIIOPTHOM 3aaade.

IIpuBectTn  comepskarenbHbIE  NPUMEpBI, NPUBOAAIIME K  334ade  JIMHEWHOIO
IIPOrPaMMUPOBAHUS.

ITpuBectu 0OUIYI0 (OPMYIMPOBKY 3a/1aud JTUHEHHOTO MPOrPAMMHPOBAHUS U TMOSICHUTh
e€ CBeICHUE K KAHOHMUYECKOH 3aa4e.

N310kuTh Ha KOHKPETHBIX IpUMepax rpaduyecKkuil MeTOo pelieHus 3aJau JIMHEHHOTo
IIPOrPaMMUPOBAHUS.

Onucatb AJITOPUTM PCIICHUA 3aJa4n JIMHEHHOTO IIporpaMMHupOBaHUA (CI/IMHJ'ICKC-MeTOI[).

W3noxuTh MeToAbl (HA KOHKPETHOM MpPUMEpPE) OIpeleseHHs IepBOHAYAIEHOIO
0a3MCHOTO PEIICHHUS.

OObsiCHUTb, Kak CBSI3aHbl pEIICHHUS B3aUMHO JBOMCTBEHHBIX 3aJad JIMHEHHOTO
IIPOTPaMMHUPOBAHMSL.
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OOBSICHUTB, KaK HAXOJATCA TOUKU IKCTpeMyMa (GYHKIUH 2-X MEPEMEHHBIX, pACCMOTPETh
COOTBETCTBYIOLIUI ITPUMED.

OObsicHUTb, KaK HaXOJATCS TOYKM OHKCTpeMymMa (QYHKUMH N MEPEMEHHBIX
(mpenBapUTENILHO ONpENENUB MaTpUIly l'ecce), paccMOTpETh COOTBETCTBYIOIIUN TIPUMED.

Pacckazate 0 3agaue HaxOXKIEHHUS YCIOBHOIO OJKCTPEMyMa M M3JIOKUTH METOJ
MHOxHUTeNen Jlarpanxka. PaccMOTpeTh COOTBETCTBYIOIIMM PUMED.

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

BBecTu 1moHsATHE aHTAarOHHMCTHYSCKOM HI'PBI, O6’B$ICHI/ITI), B KakKOM CJiy4a€ uUrpa HMECT
PCHICHUC B YUCTBIX CTPATCTIUAX. PaCCMOTpeTB COOTBCTCTBYIOH_[I/Iﬁ IIpuUMcEp.

BBecTu MNoHATHE CMEIIaHHBIX cTrparer i u BbBIMI'pbIIIIAa B CMCHIAHHBIX CTpPATCrUidX.
OHpCI[GJ'II/ITI) OIITUMAJIBHBIC CMCIIAHHBIC CTpaTGFHfI.

CdopmynupoBaTh OCHOBHYIO TEOPEMY O CMENIAHHBIX cTparerusx (teopema k. doH

2%x2
Heiimana, 1928 rom). M310XKUTh adropuTM PpEIICHUS HUTPHI (ananuTHYeCcKOE U

rpaduyeckoe pemieHus). PaccMOTpeTh COOTBETCTBYIOIIMIA TPUMED.

nx2 2Xm
N310UTh alropuT™M pEIEHUs] MUIPbl u (rpaduueckoe pelieHHeE).

PaccMoTpeTh COOTBETCTBYIOLIUI TPUMED.

OOBsICHUTB, KaK MaTPUYHbIC UTPBI CBOMATCS K 3a7aye JIMHEHMHOTo MpOrpaMMHUpPOBAHMUS.
PaccMmoTpeTs COOTBETCTBYIOIIMI ITPUMED.

OOBsACHUTH, YTO TOHUMAETCS MOJ «UrpaMu ¢ Mpupoaoi». [IpuBectu conepxareabHbie
IIPUMEPBI «UTP C IPUPOIOI».

CdopmynupoBaTh KpUTEPUH MIPUHATUS ONTUMAIBHOTO PELICHUS B UTPax C MPUPOJIOH:
KpuUTepuil MakcuMmakca (KpUTepuil KpalHEro ONTHMMM3Ma); MaKCUMUHHBIM KpUTEpHid
Banbna (kputepuii kpaifHero neccumusma), KpUTEpHUil MUHMMAaKCHOro pucka CaBumka
(kputepuil KpaliHero mneccuMmu3Ma), KpuTepuil neccumuszMa — ontumusma [ypuia,
KpDUTEpUN B YCIOBHUAX PHUCKA, T.€. B CiIy4yae, KOrga KaKIOMy COCTOSHHIO IIPUPOJIBI
IIOCTABJIEHBI B COOTBETCTBHE HEKOTOPBIE BEPOATHOCTH, KpuTepwuii Jlaraca.

OOBSACHUT, KaK KPUTEPUU «UTP C MPHUPOJIOI» MPUMEHSIOTCS MPU ONTUMHU3ALMU CHUCTEM
JIOTUCTHUKU B YCIIOBUAX HEONPEAEIEHHOCTH. PacCMOTpETh COOTBETCTBYIOILMN ITIPUMED.
Onpenenuts MOHATHE JIMHUN YPOBHS JJIi  CUCTEM JIOTUCTUKM B  YCJIOBMSIX
HEONPEIEIEHHOCTU U YKa3aTh UX BUJ JUIs1 HEKOTOPBIX KPUTEPUEB ONITUMU3ALUU.

Omnpenenute MOHATHE HEAHTATOHUCTUYECKOH (OumarpuuyHOW) wurpsl. M3moxuts 1Ba
nmoaxoaa K pCUICHUIO 6I/IManI/I‘~IHBIX HUrp: paBHOBECHUC I10 H31Hy H OIITUMAJIBHOCTH IIO
ITapero.
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35. CpopmynupoBath Teopemy Hbdma o cymecTBOBaHMM paBHOBECHOW CHUTyallud B
OMMaTpUUHBIX Wrpax. M3noxuth rpapuueckuii MeTon peuieHus: OMMaTpUYHOM HIpbI

2X2

6. Y4eOHas 1uTepaTypa u pecypchl HH(POPMANMOHHO-TEJICKOMMYHHUKAIMOHH O
cetd "UHTepHeT", BK/IIOYAS NepevYeHb Y4eOHO-MEeTOANYECKOro odecnevyeHms 1/
CaMOCTOSATEJbHOI padoThl 00y4aIONIUXCS 10 AUCHUILIMHE

6.1. OcHoBHas JIMTEpaTypa

1. ArretkoB A.B. BBeneHne B MeTOIbl ONTUMHU3AINH [ DJICKTPOHHBIN pecypc]: yueOHoe
nocobue/ ArretkoB A.B., 3apyoun B.C., KanataukoB A.H.— D1eKTpOH. TEKCTOBBIC
nanHbpie.— M.: @unancel u cratucTtuka, 2014.— 272 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/18794.— 9BC «IPRbooks»

2. 3onotapeB A.A. MeToap! ONITUMHU3ALNMN PACTIPEAETUTENBHBIX IPOLECCOB [ DIEKTPOHHBIN
pecypc]/ 3omotapeB A.A.— DNEKTPOH. TeKCTOBBIC nanHbie.— M.: Undpa-Uuxenepus,
2014.— 160 c.— Pexum noctyna: http://www.iprbookshop.ru/23315.— 3bC
«IPRbooks»

3. Meroznp! ontumu3anuu [DneKTpoHHbIH pecype]: yueOHoe nocodue/ O.A. BacunbeBa [u
ap.].— DIeKTpOoH. TeKCTOBbIe JaHHble.— M.: MOCKOBCKHIi roCcy1apCTBEHHBIN
ctpoutenbHblil yausepcureT, ObC ACB, 2014.— 96 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/26859.— 9BC «IPRbooks»

4. 3aiines M.I". MeToaps! onTUMHU3alMY YIIPABICHUS JUIsI MEHEIDKEPOB [ DJIEKTPOHHBIN
pecypc]: KOMIBIOTEPHO-OPUEHTUPOBAHHBIN TTOIX0A. Y4eObHoe mocobue/ 3aiies M.I'—
DnekTpoH. TekcToBble AaHHble.— M.: Jleno, 2015.— 312 c¢.— Pexum nocryna:
http://www.iprbookshop.ru/51020.— 9bC «IPRbooks»

5. 3anneB M.I'. MeTozap! onTuMu3aluy yIpaBIeHNs U IPUHATHS PEIIEHUN [ DIE€KTPOHHBIN
pecypc]: mpumepsl, 3a1a4n, Kecol. Ydyebnoe nmocoodue/ 3aiines M.I"., Baproxun C.E.—
DnekTpoH. TekcToBble AaHHble.— M.: [leno, 2015.— 640 c.— Pexxum nocrtyna:
http://www.iprbookshop.ru/51021.— 9BC «IPRbooks»

6.2. JlonoJiHMTEIbHAA JIUTEPaTypa.

1. Meroap!l onTUMH3ALMK U TEOPUU YIIPABIIEHUS [ DIEKTPOHHBIN pecypc|: METOAUYECKNE
YKa3aHHUs K CaMOCTOSATENBHOM paboTe 1o JUCHUILTUHAM « MeTobl ONTUMU3ALIUN,
«MareMaTn4yecKie MeTO/bl TEOPUH YIPaBIEHU»/ — DIIEKTPOH. TEKCTOBBIE JaHHbIE.—
Jlunenik: JIumenkuii rocymapcTBEHHBIN TexHU4Yeckuit yausepcuret, ObC ACB, 2013.—
18 c.— Pexxum moctyma: http://www.iprbookshop.ru/22891.— 3BC «IPRbooks»

2. Penun C.B. MeTop! onTuMu3anuu [ DIEKTPOHHBIN pecypc]: COOpHUK 3a/1a4 1
ynpaxknenuii/ Peaun C.B., I'anenuna H.Jl.— DnekTpoH. TEKCTOBbIE JaHHbIE.—
HoBocubupck: HoBocubupckuii rocyrapcTBeHHbIN TeXHUYeCKUid yHuBepcuteT, 2011.—
54 c.— Pexum noctyma: http://www.iprbookshop.ru/45389.— 3BC «IPRbooks» 3aiires,
M. T.

3. Meroap! ONTUMH3ALINY YIPABICHUS U IPUHITUS PELICHUI: IPUMEPHI, 3a1a41, KeUCHI /
3aiiueB, Muxaun ['puropbesuy, Baproxun, Cepreit EsrenseBuu ; PAHXul'C npu
[Ipesunente PO. - 4-e uzn. - M. : leno, 2015. - 640 c. - (Vuebnuku IIpe3uaeHTckoit
Axanemun). - ISBN 978-5-7749-1070-0.

4. 3aines, M. T.
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MeToAbl ONTUMM3aUWM YrIpaBNEeHUS AN MeHe[ )XepoB. KOMMbIOTEPHO-OPUEHTUPOBAHHbLIN NOAXOA :
yyebHoe nocobue / 3anues, Muxaun puropbesuy ; PAHXul'C npu MNpe3ngeHte PO, NH-T 6usHeca n
0enoBoro agMUHUCTPUpoOBaHus. - 4-e nsg. - M. : leno, 2013. - 311 c. - ISBN 978-5-7749-0728-1.

6.3. YueOHO-MeTOIMYECKOE o0ecieueHre CaMOCTOATEIbHOI padoThl
Paznatounsiit MmaTepua.

6.4. HopmaTuBHbIe NPaBOBbIE JOKYMEHTbI

Koncturynus PO

6.5. UnTepHeT-pecypcesbl

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/
httD://www.%orbookshon.ru/ 51020 hitp://biblioclub.ru/
http://www.iprbookshop.ru/51021

http://www.iprbookshop.ru/22891 http://www.knigafund.ru/books/

math.nsc.ru>LBRT/k5/opt

bigor.bmstu.ru>?cnt/?doc=MO/base.cou
portal.tpu.ru>s>SHARED/v/VIR/Study...OPTIMISATION.pdf

7. MarepuajbHoO-TeXHHYecKas 0a3a, HH(PpOpMaMOHHBIC TEXHOJIOTHH,
NnporpaMMHoe odecrnedeHue U MHGOPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

JInsi TpOBEACHUS 3aHATHA MO0 JUCHUIUIMHE HEOOXOAMMO CIEIyIOIlee MaTepHUalbHO-
TEXHUUYECKOE 00ECIICYCHUE:

®  JICKIIMOHHBIMH ayTUTOPUSIMHU, 000PYIOBAaHHBIMH BUICONPOCKIIMOHHBIM 000PYI0BaHHEM
JJIA HpC3CHTaHI/II\/JI, CcpeacTBaMu 3ByKOBOCIIPOU3BCACHUSA, SKPAHOM U UMCIOIIUC BBIXOI B
cetb MHTEpHET;

® TIOMCUICHHUIAMU IJIs1 MMPOBCACHUA CCMUHAPCKUX , TPAKTUYCCKHUX 33H$ITPII>1,
000pyIOBaHHBIMHU Y4eOHOUW MeOeTbIo;

®  OuONMHMOTEKY, UMEIOIIYI0 paboure MecTa JUIsl CTY/ICHTOB, OCHAIIICHHBIE KOMITBIOTEPAMHU C
JOCTYTOM K 0a3aM JaHHBIX U ceTu VHTepHeT;
KOMITBIOTCPHBIMHU KJilaccaMun C KOMIIJIEKTOM JIMOCH3UOHHOTO ImporpaMmMHOTO

obecneuenust Microsoft Office.

Wudopmanmonnsle  cnpaBounble cucteMbl: Haywunas  OmbGmmorexka PAHXwul'C. URL:
http://lib.ranepa.ru/; Hayunas snexkrponnas oubnuoreka eLibrary.ru. URL: http://elibrary.ru/defaultx.asp;
Hanwmonanpras snexrponnas 6udmuoreka. URL: www.nns.ru; Poccuiickast rocynapcTBeHHas OMOIHOTEKA.
URL: www.ursl.ru; Poccuiickas nHanmonampHast OubOmmoreka. URL: www.nnirru; DnekTpoHHas
oubmoreka Grebennikon. URL: http://grebennikon.ru/;  DnekrpoHHO-OMONMHMOTEYHAsT  CUCTEMa
Usnarensctsa «Jlanp». URL: http://e.lanbook.com; Duexrponno-6ubnroreunas cucrema FOPAWIT.
URL: http://www.biblio-online.ru/.
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