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

1.1.

JMuctiummmaa b1.B.OJl.4 Metoapl onTUMHU3AaIMK  OOECIICYMBACT  OBJIAJICHUE
CJIEIYIOLIMMHU KOMIIETEHIIUSMU C yUYE€TOM 3Tara:
Kon HaumenoBanue Koa stana HaumeHoBaHue 3Tana

KOMIIETeHIUH KOMIIETeHIMH OCBOCHUS OCBOCHHUS KOMIIETEHIIUH

KOMIIeTEHIMH

IK-13 TOTOBHOCTh IK-13.1 TOTOBHOCTh y4acTBOBATh B
y4acTBOBATh B peanau3aluu MpoOeKTOB B
peanu3ayy MpoeKToB B obnactu mpodeccruoHaIbHON
06IIaCTH JIeATEIbHOCTH C
npodeccHOHaNBHOI HCIIO0JIb30BaHUEM METOJIOB
NEeSATETLHOCTH OMTHMH3ALHH
(KOMMepYECKOH,

MapKETUHTOBOM,
PEKIIaMHOH,
JIOTUCTUYECKOM U (WIn)
TOBapOBEIHOIN)

I1K-14 CIoCcOOHOCTh I1IK-14.2 CIOCOOHOCTh OLIEHUBATh
MIPOTHO3UPOBATH OU3HeC-IPOLIECCHl €
6H3HCC-Hp0HCCCBI " HCIOJIb30BAaHUEM METOIOB
OLIEHUBATh UX ONTUMU3ALINU
3¢ (HEeKTUBHOCTH

1.2. B pesynprate 0CBOCHHS AUCHHUILIMHBI Y CTYICHTOB JIOJDKHBI ObITh CHOPMHUPOBAHBI:
OTO/TO Kon srana Pe3ynpTatel 00yueHus
(npu Hanuuuu OCBOEHUS
npoghcmanoapma)/ | KOMIIETEHIIUH
TPYZIOBbIE WU
npodeccuoHanbHbIE
JEUCTBUS
[pa3paboTKa u IIK-13.1 Ha YPOBHE 3HAHMM:
[peanusanus OCHOBHBIE METO/Ibl ONTUMU3ALUU U KPUTEPUH

MEpOIPUATHIA IO
OINITUMU3ALIMU 3aTPaT|
Ha BBIMOJIHEHNE
PIOTUCTUYCCKUX
onepanui

X IPUMCHCHUSA

OCHOBHBIE THUITBI MATEMaTUYECKHUX MOJIEIIEH,
MCTIOJIb3YEMBIX ITPHU OMUCAHUH CJIOXKHBIX CUCTEM U
[pU MIPUHITUU PEIICHUM;

MCTOJUKY NPUHATUA ONITHUMAJIbHBIX pemeHHf/{, B




yIIpDaBJICHUHU U KOMEPLIUU

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

MIPUMEHATh METOJIbI ONITUMU3ALUNA B KOMMEPLIUU
1 TOTHCTHKE;

peaTh 3aa4M OINTUMHU3AILIUN B YIIPABJIICHUU.

HA YPOBHE HABBIKOB!
BBIOOp CTpaTeruil Npu pelieHnyu KOHKPETHON
3a]1auy ONTUMHU3ALINY;

BJIaACTh MGTOI[HKOﬁ MNPUHATHA ONITUMAJIBHBIX

CIICHUH.
[1JIAHUPOBAHUE U [1K-14.2 HA YPOBHE 3HAHUIA:
[paspaboTka OCHOBHBIE METO/bI ONTUMHU3ALUUA U KPUTEPUU
[TPOU3BOACTBEHHBIX X IPUMEHEHMSI IPU IPOTHO3UPOBAHUHN OU3HEC-
3alaHU [IpoIiecCOB B Mpo(hecCHoHaIbHOM 1S TENbHOCTH;

OCHOBHBIE THUIIBI MATEMATUYECKUX MOZETEH,
MCITOJIb3YEMBIC IIPX IIPOTHO3UPOBAHNU U OLICHKE
B (HEeKTUBHOCTH OU3HEC-TIPOLIECCOB

HA YPOBHE YMEHMH:
MPUMCHATH MCTOAbI OIITUMU3AIIUHU TIPU
[IPOTrHO3UPOBAHUM OM3HEC-TIPOLECC;

pelaTh 3aa4 ONTUMH3AIUHN B YIIPABICHUU
OM3HEC-TIPOIIECCAMH.

HA YPOBHE HABBIKOB:

BJIaJI€Th METOAUKOM NPUHATHUS ONTUMAJIBHBIX
[perieHnii, MUHUMHU3UPYIOIINX 3aTPaThl U
MaKCUMU3UPYIOLINX MPUObLIB;

IIPUMEHEHNE METOAUMKHU IPUHATHS ONTUMAJIbHbIX
EIIECHUH.

2. O0beM U MecTO IUCHUILTHHBI (Moay.as) B cTpykTtype OIl BO

b1.B.O1.4 «Metoapl ONTUMH3ALUKW» TMPEITyCMOTPEHA YYEOHBIM IUIAHOM B KauecTBE
00s13aTeNTbHON TUCIUIUIMHBI BapHaTUBHOM dYacTh y4yeOHoro IuiaHa. Jucmumummaa «Metombl
ONTHUMH3aLMM»  M3ydaeTcsli Ha 3-M Kypce B 5-M CeMecTpe M OCHOBBIBACTCS HAa 3HAHUU
MaTeMaTHYEeCKUX JTUCIHUIUIMH «MaTemMaTuuecKkuil aHanu3y», «MaremaTudeckas U TeopeTudecKas
CTaTUCTUKA U TEOPUS BEPOIATHOCTEI U Kypca « CTaTUCTHKA» MPOrpaMMbl OakalaBpHara.

W3ydyeHre AaHHOW NUCUUIUIMHBI HEOOXOAMMO IJIsl JajbHEHIIEero M3y4yeHUs TaKuX
JUCHUIUINH Kak: «YTPaBJIEHUE JOTUCTUYECKUMH pUckamm» (6-i cemectp), «MeToapl TPUHATUS
YIpaBJICHUYECKUX peleHui» (6-if cemectp), «IkoHOMeTpuKa»  (6-i cemecTp), «CHCTEMHBIH
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aHanu3 B Joructuke» (7- cemectp), «YmpaBieHue mpoektamu» (8-ii cemectp) u Hayduno-

HCCIIeIOBAaTENbCKOM padote (8-if cemectp).

Ounas ¢popma o0yuenust

KonudecTBo akaeMHUeCKHX YacOB, BBIJCICHHBIX HA KOHTAKTHYIO paboTy ¢ MperoaaBaTesieM —
36 gac, U3 HUX:
JIeKIIMOHHBIX 3aHATHH 18 JacoB.
[IpakTrueckue 3anatus — 18 gac.
CamocrodaTenbHas paboTta obyqaromuxcs — 36 yac.
OO0muit 00beM TUCIUAILINHEL — 2 3.€.
@DopMBI IPOMEKYTOUHOM aTTECTAIUU B COOTBETCTBHHU C YUYECOHBIM IUIAHOM - 5 CEMECTpP — 3auéT.

3. Conep:xanme ¥ CTPYKTYpa JMCHUILIMHBI (MOXYJIS)

Ounasn hopma odyuenusn

Ne HaumeHoBaHHe TeM H/HJIH O0bem JuCHUILIMHBI (MOYJIsA), Yac. ®opma
n/n pasaeJioB Bcero KonTakTHasi padora CP TeKylero
o0yyaIuxcs ¢ npenogaBaTeaeM KOHTPOJIs
10 BUIaM y4eOHbIX 3aHATUH ycreBaeMocTH**,
N | JIP 13 KCP MPOMEKYTOYHOI
arrecTaluu®**
Tema 1 | Anroputmsl
OINTHMH3AIIMN Ha 4 4 8 K, O
ceTsx u rpagax
Tema 2 | TpaHncnopTHas
PAHCIIOp 2 2 4 0
3aj1a4a
Tema 3 | JluneiiHoe
4 4 8 0)
POrpaMMHUPOBAHUE
Tema 4 | HenuHeitnble 3a1a4u
s 2 2 4 0
ONTHUMM3ALUHI
Tema 5 | Ilpunarue
ONTUMAJIBHOTO
pelLIeHus B YCIOBUAX
KOH(IMKTA U 6 6 12 K, O
HEOIPEAEIEHHOCTU
(371eMEeHTBI TEOpHUH
nrp)
ITpoMexyToUHast aTTeCTaIUs 3a4éT
Bcero: 72 18 18 36

Dopmbl mexyugeco konmpoius ycnesaemocmu: onpoc (0), konmponvusie pabomot (K).

Tema 1.

@opMmynupoBKa 3aJaud O MAaKCHUMaJbHOM IIOTOKE.

Conep:xanue TUCHUNIMHBI (MOTYJIs1)

AJITOpUTMBI ONITUMHM3AIUH HA ceTAX U rpadgax

Teopema @opna u PankepcoHa o

MAaKCUMAJIbHOM IIOTOKC W MHHHUMAJIBHOM pPa3pe3eC. AJII‘OpI/ITM IIOMCKa MAaKCHMaJIbHOI'O ITOTOKaA.
HCKOTOpBIC 3aJa4yr, CBOAAIIMECA K 3aJadc€ O MaKCHMaJIbHOM IIOTOKC. CDOpMy.HPIpOBKa 3aga4u
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KOMMUBOSIKEPA. Amnr OpUTM PCHICHUA 3aJladd KOMMUBOLKEpA — MCETOAOM BETBEH M T paHuL.
«)KaﬂHBIfI AJITOpUTM» IS HpI/I6J'II/I)KéHHOI‘O peUICHUA 3aJa4 KOMMUBOAKEPA.

Tema 2. TpancnoprHas 3aga4a

OOmrasi MOCTaHOBKA TPAHCIOPTHOW 3amauyn. OTKpBITas W 3aKpbITas TPAHCIOPTHBIC 3a/Jadu.
Meron  ceBepo-zamagHOro  yriaa.  Meron — HauMeHbIIed — ctouMocTH.  OmnpeneneHue
MEePBOHAYAIBLHOTO  paclpeiesieHuss TMOCTaBoK. [IpoBepka  ONTUMaIbHOCTH  0A3MCHOTO
pacrpeiesieHus MOCTaBOK. YJIYUIIEHHE HEONTUMAIBHOTO TUIaHA ITEPEBO30K. AJITOPUTM pEIICHUS
TPAHCITIOPTHOM 3aJ1a4H.

Tema 3. JluHeiiHOe IpOorpaMMHpOBaHHUe

[TocranoBka u (opMBI 3amuCH 3aJayd JIMHEHHOTO TMPOTPAMMHUPOBAHUA. DKOHOMHUYECKUE
npuiokeHus. ['eomerpuueckass uHTepnperauus 3agadud. CHMIUIEKC-METOJ: OCHOBHAs cXxeMma
anroputma. OrnpezneneHue NepBOHAYAIbHOIO JONYCTUMOro Oasuca. B3auMHO JBOMCTBEHHBIE
3aJ1a4u JIMHEWHOTO MPOrPaMMHUPOBAHUS.

Tema 4. HeauHelHble 321241 ONTHUMHU3AIAH

OO0mas mocTtaHOBKA 3a/1a4 KOHEYHOMEPHOM oNnTUMHU3alMU. be3ycloBHBIN 3KCTpeMyM (QYHKIMH
MHOTHUX TIEPEMEHHBIX. YCIOBHBIM 3KCTpEeMyM, MeTol MHoxutenen Jlarpamka. 3agaua
BBIITYKJIOTO MporpaMMupoBanus, Teopema Kyna-Takkepa.

Tema S. IIpuHsiTHE ONTHMAJIBHOIO PELICHHUS B YCJIOBUAX KOH(PIMKTA M HEONpPeaeJéHHOCTH
(3JIeMeHTBI TEOPHH UTP)

Onementsl Teopun wurp. Kiaccudukanuss wurp. BpiOop onTuManbHOM — CTpaTeruu B
aHTarOHUCTUYECKUX urpax (monenb koHGuukra), Teopema Jx. ¢on Heiimana. Kpurepuu
MPUHSATHUS PEUICHUI B UTpax ¢ Ipupooil. Mcnonb30BaHne 3TUX KPUTEPUEB U JIMHUN YPOBHS MPU
ONTUMM3ALMM CHCTEM JIOTUCTUKM B YCJIOBUSAX HeomnpenenéHHocTH. HeaHnTaronuctuueckue
(bumatpuyHbIC) UTPHI, paBHOBecHE TT0 Hoamry u ontumansHOCTh 110 [1apeTo.

4. MartepuaJjbl TeKylero KOHTPOJIsl yCIeBaeMOCTH 00yYAIOIUXCS U
(o OLIEHOYHBIX CPEACTB MPOMEKYTOUHOM aTTECTAMHU MO JUCHUIJIMHE (MOTYJIIO)

4.1. ®opMBI M MeTOABbI TEKYyLIEro KOHTPOJS YCIeBAEMOCTH OOy4YaloIIUXcs H
NMPOMEKYTOYHOM aTTecTAlMU.

4.1.1. B xoae peanu3auuu IMcUMIUIMHBL 51.B.O/].4 Memoovl onmumuzayuy MCNOJIb3YIOTCS
cJIeAyole MeToAbl TEKYIIero KOHTPOJIS yCIeBAeMOCTH 00y4ar0IMXCs:

[IpoBepsieTcst ctenenb ocBoeHus caeayromux komnerenuuii: [1K-13.1 u I1K-14.2

Tema Mertoabl TEKYLIEro KOHTPOJIA
yCIeBaeMoCTH

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




2.| TpancnoprtHas 3a1aua
P P A Onpoc
3.| JIuneitHoe mporpaMMUpOBaHUE
poTp P Omnpoc
4.| HenuHelinble 3a1a4y ONTUMU3ALNH
Ompoc
5.| IIpuHATHE ONTUMAIEHOTIO PEIICHUS B
YCIOBUAX KOH(IUKTA U
HEOIpeAeIEHHOCTH (3JIEMEHTHI TEOPUU Omnpoc, KOHTpOJIbHAs padboTa
urp)

4.1.2. IlpomexyTouHasi arrecTalmusi MPOBOAMTCS B (opMe NHCHBMEHHBIX

KOHTPOJILHBIX PadoT (1Be KOHTPOJIbHBIC PAOOTHI).

4.2. MaTtepuaJbl TeKylero KOHTPOJIs YCIIeBAeMOCTH 00y4aIOIIUXCs.

HpHMeprIe BOIIPOCHI JJIsA CaMOCTOATEIbHOM MNOATOTOBKH K 3aHATHUAM JICKIHHOHHOIO,

10.

MNPAKTUHYIECKOI'o TUIIOB 10 TEMaM JUCHUIIJIUHDbI

OHpeI[eJ'H/ITB IOHATHA CETH U IIOTOKA B CETHU, IIPUBECTHU COOTBECTCTBYIOIINUEC ITPUMEPHI.

Omnpenenuth MOHATHS pa3pe3a B CETH U MPOIMYCKHON CHOCOOHOCTH paspes3a, MPUBECTH
COOTBETCTBYIOILNE TIPUMEPBI.

CdopmynupoBare Teopemy Dopaa u DamkepcoHa O MAKCHMAIbHOM IIOTOKE H
MUHHUMAJIbHOM pa3pe3e, pacCMOTPETh MPUMEP MOATBEPKAAIOUINI CIIPaBEAJIMBOCTb 3TON
TEOPEMBI.

Onucare anropuT™M pemieHus 3aJadyd O MAKCHMAJIbHOM IIOTOKE, pacCMOTPETh
COOTBETCTBYIOIIHUI MpuUMep (11 CETH, UMEIOIIEH He MeHee BOCHbMH BEPIIHH).

OOBsCHUTB, KaK B CIIydae MAaKCUMAIIBHOTO IMOTOKA HAWTH MUHUMAJIBLHBINA pa3pes.

PaccMoTpeTh HEKOTOpBIC 3aja4M, CBOMSAIIMECS K 3a7adye O MaKCHMAJbHOM ITOTOKE:
HAXOXKICHHE MaKCUMaJIbHOTO MapOCOUETaHUSI M MUHHMAIBLHOTO BEPIIMHHOTO MOKPBITUS
B JBYIOJBHOM Tpade; HaXOXKJICHHWE TPAHCBEPCAW I CHCTEMbl MHOXKECTB (Teopema
Xomna o cBaap0ax).

CdhopmynupoBars 3a7a4y KOMMHBOSDKEPA, PACCMOTPETh COOTBETCTBYIOIIUI TPUMED.

Omnwucarb (Ha KOHKPETHOM IPUMEpPE) allTOPUTM PEIICHUS 3aa4l KOMMHUBOSKEPA — METOT
BETBEW U IPaHUII.

Omnucats «oKaJIHBIN aIrOpUTM» TS PUOIMIKEHHOTO PEIISHUS 3a/1a49l KOMMHUBOSDKEPA.
CdopmynupoBars TpaHCIIOPTHYIO 3amady. [IpuBecTr mpuMeEpBl OTKPHITOW W 3aKPBITOM

TPaHCHOPTHBIX 3a7ad. M3moxuTh (0e3 onucaHusi KOHKPETHBIX aJITOPUTMOB) CTPATETHUIO
pELIEeHHS TPAaHCIIOPTHOM 3a/1a4u.



1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Onucarh (Ha KOHKPETHOM IPUMEPE) OCHOBHBIE METOJIbl COCTABJICHUS NEPBOHAYAIBHOTO
IUIaHA [IEPEBO30K: METOJI CEBEPO-3aMlalHOTO yIJ1a, METO HAUMEHBIIEH CTOUMOCTH.

OOBsICHUTb, Kak HPOBEPUT ONTHUMAIBHOCTh Oa3MCHOTO paclpesesieHus] MOCTAaBOK
(xpuTepuil onTUMaIbHOCTH). PaccMOTpeTh COOTBETCTBYIOIIMIA ITPUMED.

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

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

[IpuBectTn  comepskarenbHbIE  NPUMEPBI, INPUBOAAIIME K  334ade  JIMHEWHOIO
[IPOrpaMMUPOBAHUS.

[TpuBecTn 001IyI0 (HOPMYTUPOBKY 3aa4ul JTMHEWHOTO MPOTPAMMHUPOBAHUS U TMOSICHUTH
e€ cBeJleHHe K KaHOHUYECKOM 3a/1aue.

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 HaXOAATCA TOYKM OKCTpeMyMa (QYHKIMM 7  [EpPEeMEHHbIX
(mpenBapUTENILHO ONpENeIUB MaTpuLly l'ecce), paccMOTPETh COOTBETCTBYIOIIUI IIPUMED.

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

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

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

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

CdhopmynupoBaTh OCHOBHYIO TEOpEMY O CMEIIaHHBIX cTpaTerusx (teopema Jx. Qo

2X2
Heiimana). V3710KUTh aJITOPUTM PEIICHUSI UTPBI (aHanuTHUeckoe M rpaduveckoe

pemienusi). PaccMoTpeTh COOTBETCTBYIOIIUIM TPUMED.



28.

29.

30.

31.

32.

33.

34.

35.
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nx2 2Xm
W3510KUTh QJITOPUTM  PEILIEHUS UIPBI Hu (rpacduyeckoe perieHHe).

PaccMoTpeTh COOTBETCTBYIOIIMI TTPUMED.

OOBsiCHUTH, KaK MaTPUYHbBIE UTPHI CBOAATCA K 3aJaye JHUHEWHOTO MPOrpaMMHPOBAHUS.
PaccMOTpeTh COOTBETCTBYIOLIUI IIPUMED.

OOBSICHUTB, YTO MOHUMAETCA IOJI «UrpaMH ¢ NpHupoaoi». [IpuBectu coxepkaTenbHbIE
MIPUMEPBI «UTP C IPUPOAOI».

CdopmynupoBaTh KpUTEPUH MPUHATHUS ONITUMAIBHOIO PELIEHHS B UTPAX C IPUPOAOH:
KpUTEpPH MakCHMMakca (KpUTepuid KpailHero ONTUMHU3Ma); MaKCUMUHHBIA KpUTEpUi
Banpga (kputepuil kpaifHero meccummusma), KpUTepuil MUHHUMAaKCHOTO pucka CioBumka
(xpuTepuil KpalHEro meccMMH3Ma), KpUTEpuUil neccumuszMa — onTtuMusma [ypeuua,
KpUTEpUH B YCJIOBHUSX PHUCKA, T.€. B CiIy4yae, KOrja KaxKJIOMy COCTOSHHUIO IPUPOJIBI
IIOCTAaBJIEHBI B COOTBETCTBUE HEKOTOPBIE BEPOATHOCTH, KpuTepuii Jlaraca.

OOBSICHUT, KaK KPUTEPUHU «UTP C MPHUPOJO» MPUMEHSIOTCS MPU ONTHUMHU3ALUU CHCTEM
JIOTUCTHKH B YCIIOBUSAX HEONPEIEIEHHOCTH. PacCMOTpETh COOTBETCTBYIOIIMN TPUMED.

OHpeJIeJII/ITI) MOHATUC JIMHHI YpOBHA A4 CHUCTEM JIOTUCTHKH B  YCIOBHUAX
HeOHpeI[CJ'IéHHOCTI/I " yKa3aTb UX BUI UL HCKOTOPBIX KPUTCPUCB OIITUMU3AIUH.

Omnpenenuth MOHATHE HEAHTArOHUCTUYECKOH (OumarpuuHOW) wurpsl. M3moxute 1Ba
nmoaxoaa K pCUHICHUIO 6I/IManI/I‘-IHI)IX HUrp: paBHOBECHUC I10 HSIHy n OIITUMAJIBHOCTH IIO
ITapero.

ChopmymupoBath TeopeMy Hbdima o CyliecTBOBaHMM pPAaBHOBECHOW CHTyallud B

OMMAaTpUUYHBIX Wrpax. M3moxuth rpapuueckuii MeTon peuieHus: OMMaTpUYHOM HIphI
2x2

Tumnosblie KOHTPOJIbHBIC 3a/ITaHUA

1-51 KOHTpOJIbHAsi pa0oTa HAa TeMy: « AJITOPUTMbI ONITUMH3ALMHU HA CeTAX M rpadax»

1. Haiitu MakcuMalbHBII OTOK U MUHUMAJBHBIN pa3pe3 B CeTH, H300paKEHHON Ha pUCYHKE:

Se

A () B
3) 5 @ (2)
S 3) T
4) (1) (6)
C ©) D

2. TlpugymaTh mpuMep CEeTH, UMEIOIIEH XOTS Obl JBa MaKCUMAIIbHBIX MOTOKA M XOTs OBl J1Ba
MHMHUMAJIBHBIX pa3pesa.

3. MoxeT 11 ceTh UMETh:
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a) €IMHCTBEHHBIN MaKCUMAaJIbHBIN IMOTOK M HECKOJIbKO MUHUMAJIbHBIX pa3pe30B,

b) eI[I/IHCTBeHHBIﬁ MUHHUMAaIbHBIA Pas3pe3 U HCCKOJIbKO MAKCHUMAJIbHBIX ITOTOKOB.

4. BepHo 11 cienyromiee yTBepKICHUE:
(X, X)
paspe3 — MUHUMAJTBHBIN TOT/]a M TOJILKO TOT/Ia, KOT/Ia HEKOTOPBIN MOTOK f HACKHIIIAET
ee (X, X) f(e)=c(e)
ero (tT.e. mysa moboro pedpa BBITIOJTHSETCS] PABEHCTBO )?

5. HaliTu MUHUMAaJIbHBIA MapIIPyT KOMMHUBOSKEpA, €CJIM MaTpulla CTOMMOCTEN Mpoe3/ia UMEET
1 2 3 4 5

1| 3 83 15 53
2|16 o 50 24 6
319 29 «~ 14 34
45 90 15 o 5
5130 10 10 10 oo
BU/I:
6. [lycte manmbl aBe 3amaun: (1) — kimaccuyeckas 3ajgada KOMMHBOsDKepa U (2) — 3agada

KOMMHBOSDKEpPa, B KOTOPOH IPU HAXOKIECHUH MHHHMAJIBLHOTO MapuipyTa IOITYCKaeTCs
MIOBTOPEHHE TOPO/IOB.

[IpuBecTn mpuMep, MOATBEPKIAIONIMA, YTO BEJIMYUHBI MUHUMAJIBHBIX MapIIPyTOB B
3amadax (1) u (2) MOTYT HE COBIAIATh.

2-51 KOHTPOJIbHAsA paboTa Ha Temy: «[IpuHsITHE ONTUMAJILHOTO PellIeHUs B YCJIOBUSIX
KOH(IUKTA U HeonpeaeJéHHOCTH (3J1eMeHThI TEOPUHU UTP)»

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

1. Ilycth MaTpulia Urpbl UMEET BU:

a) OmnpenenuTh HIKHIOI U BEPXHIOIO LIEHY WUIpHI, a TaK K€ MAaKCUMUHHbIE U MUHUMAaKCHBIE
CTpaTeruu UrpokoB 4 U B COOTBETCTBEHHO.

a
b) U3MeHUTH TOJBKO OAMH AJIEMEHT MaTpullbl  (yKa3aTh Kakoil MMEHHO) TakK, YTOObI Mocie
M3MEHEHUsl Urpa MMesa pelleHHe B YHCTBHIX cTpaTerusx. Halltu sTo pemieHue (onTHMaibHBIE
CTpaTeTruu U IIeHY UTPHI).

¢) OObsicHUTH, TOUYEeMy HIpOKaM A W B He BBITOJHO OTKJIOHATHCS OT CBOMX ONTHUMAJIbHBIX
CTparteruii (MMeeTcs B BUJly UT'Pa, COOTBETCTBYIOLIAs MaTpHIle, HallZleHHOU B 3afaHuH (b)).

| Bl BZ B3

=40 -2 1
4Ll 1 1 =2

o

2. Ilycte MaTpuiia Urpbl UMEET BUJIL:
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(P, 0%
a) Hailtu pemenue urpsl (LleHy UIPbl — V U ONTUMAJbHBIE CTPATErUU — )
rpadUYECKUM METOIOM.

b) Jlokaszarh (aHAJIUTUYECKH, UCIIONB3YSI CBOWCTBA ONTUMAJBHBIX CTPATETrHii), UYTO CTPaTEerHu

(P°,0%

, HallleHHbIE B 3a/1laHUH (@) ABJSIFOTCSA ONTUMAJIbHBIMU.
[Tycts OuMaTpuuHas urpa 3a7aHa IaTeXHBIMI MaTPUIIaAMH UTPOKOB A U B:
-2 4 6 -1
A = B =
2 4] el

a) HalTH BCce CUTYyalluu OIITUMAJILHBIC 10 HapeTo (B KJIaCCC YHUCTBIX CTPATECT Hﬁ);

b) HaiiTu Bce cuTyanuu paBHOBeCHbIE 10 Homry.

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

[IycTe npu urpe ¢ npupoIoil 3a1aHa IiaTeKHas MaTpuua .

4.1. OnpenenuTs MaTpUIly PUCKOB R M ONTHUMAaJIbHBIE CTPATETUU UTPOKA MPU UCIIOJIb30BaHUHN UM

a) KpUTepHsi MakcuMakca; b) kpurepus Banbaa; ¢) kputepus Cosumxa u - d) kputepus ['ypsuna
p=0,75

¢ K0d(pPUIHMEHTOM TEeCCHMHU3Ma . Kakoli BbIBOA MOXHO chenaTh W3 INOTYyYEHHBIX

pe3ynbTaToB?

4.2. OmnpenenauTs ONTUMAIIBHYIO CTPATETUIO IPU U3BECTHOM BEKTOPE BEPOSITHOCTEH COCTOSIHUIM

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

4.3. OneHOYHbIE CPeACTBA JJISl IPOMEKYTOYHOM aTTecTaluu.

4.3.1. IlepeyeHb KOMIIETEHIIUII ¢ YKAa3aHUEM 3TaNoB UX ()OPpMHUPOBAHMS B MpoLecce
ocBOeHHUsI oOpa3oBarejibHOIi mnporpammbl. Iloka3zaTtein W KpuTepuM OULEHUBAHUSA
KOMIIETEHLI ¢ y4eToM 3Tana ux GopMupoBaHus

Kon HaumenoBanue Kon »rana HauMmenoBanue 3rana
KOMIIeTeHIM U KOMIIETeHIINH OCBOCHHS OCBOCHHUSI KOMIIETEHIIUH
KOMIIeTeHIIN U

[IK-13 TOTOBHOCTh [K-13.1 TOTOBHOCTb Y4aCTBOBAaTh B
y4acTBOBaTh B peann3anyy NpoeKToB B
peanu3aluy MpOeKToB B obactu mpoheccHoOHATBHON
o6macTi JeSITEIbHOCTH C
npodeccHoHaNLHOi UCIOJIb30BaHUEM METOJIOB
JeSTeNbHOCTH OMTHMH3ALHH
(KOMMepYEeCKOH,
MapKETUHIOBOU,
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pEKIIaMHOM,
JIOTUCTUYECKOHN U (UITN)
TOBapPOBETHOM )

I1K-14 CocOOHOCTh [1K-14.2 CIIOCOOHOCTH OLICHUBATh
MIPOTHO3UPOBATH OM3HEC-TIPOLIECCHI C
OHM3HEC-TIPOIIECCH U HCIIOJIb30BAHUEM METOIOB
OLICHUBATh UX OIITHMH3AITMH
3¢ PeKTHBHOCTH

JTan 0CBOeHUs IMoka3arenn Kpurepuii oueHuBanust
KOMIIeTEeHIINH OlleHUBAHMS

TIK-13.1 TOoTOBHOCTH
y4acTBOBATh B
peaTu3aiuy MPOEKTOB
B o0jlacTu
npodeccroHanbHOM
JESITENLHOCTH C
HCIIOJIb30BaHUEM
METOJ0B ONTHUMHU3AINU

Hcnonp3yet MeTos!
ONTHMU3ALMH U
KPUTEPUHU UX
MIPUMEHEHUS
[IpumensieT 0OCHOBHBIE
TUIIBI MATEMATUUYECKUX
MOJIEJIEH, NCTIOIb3YEMBIX
IIPU ONMCAHUU CIIOKHBIX
CUCTEM U IIPH NPUHITUH
pelIeHu

Pemaer ocHOBHBIE
3a/1a4 ONITHUMH3ALUU
[Ipumensier MeToBI
ONTHMU3ALIUY B
KoMMepuuu Pemaer
3a/1a4 ONITHUMU3ALUU B
YIIPaBICHUH

[Ipumensier MeTonuKy
IPUHATHSA ONTUMAIBHBIX
peuieHui,
MUHUMU3HAPYIOIINX
3aTpaTsl U
MaKCUMU3HUPYIOIIUX
puObLIb

Bnageer cnextpom
METOJIOB ONTUMU3ALNH B
peanusanuy NpoeKTOB B
obactu
npodeccuoHalIbHON
NEeATEIbHOCTH

KoppekTHo ncnomb3yet MeTo bl
ONTUMHU3AINH U KPUTSPUHU UX
MIPUMEHEHUS

FpaMOTHO IMPUMCHACT OCHOBHBIC TUIIBI

MaTCMaTHYCCKUX MO,HCJ'ICfI,

HCIIOJIB3YEMBIX ITPHU ONMMCAHWU CIIOKHBIX

CHCTEM U ITPH MPUHSATHH PEIICHHUIA
CaMOCTOSATEeNBHO pemaeT OCHOBHBIC
3a]]au¥l ONITUMU3AIIH

FpaMOTHO IMPUMCHACT MCTObL
ONITUMH3AIMUA B KOMMEPITHH
CaMOCTOATENBHO pelaeT 3aJaun
ONITUMH3AIIMHU B YIIPABICHHH
I'paMOTHO IPUMEHAET METOIUKY
TIPUHSATHS ONTHUMAJIBHBIX PEIICHUH,
MUHUMHU3UPYIOLIUX 3aTPATHI U
MaKCHMHU3HPYIOIIHX TPUOBLTH
CB0OO/IHO ¥ YBEPEHHO BJIaJICET
CIIEKTPOM METOJIOB OTITUMU3AIINH B
peanu3aiuy MpoeKTOB B 00JIaCTH
poeCCHOHALHON JAESTEIbHOCTH

T1K-14.2 cnocoGHOCTE

I/ICHOJ'H:SyeT MCTObI

KoppekTHO ncnoab3yeT MeTo bl
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ITan 0CBOCHHUSA
KOMIICTCHIIMU

IMoka3zarean
OLICHUBAHUSA

Kpurepuii ouennBanus

OLICHUBATh OU3HEC-
HPOIIECCHI C
HCIOJIb30BaHUEM
METOI0B ONTHMHU3ALUH

OTITUMH3AINH U
KPUTEPHH UX
PUMEHEHHUS TIPU
MIPOTHO3UPOBAHUU
OM3HEC-TIPOIIECCOB B
npodeccuoHalIbHON
JeSITeTbHOCTH
[IpuMeHsieT OCHOBHBIE
THUITBl MATEMAaTHYECKUX
MOJIeJIeH, UCTIONIb3YEeMBbIX
MIPHU IPOTHO3UPOBAHUU H
otieHke 3((HEeKTUBHOCTH
OM3HEC-TIPOIIECCOB B
npodeccuoHalIbHON
JeSITeTbHOCTH
[Ipumensier MeToauKy
MPUHATHS ONTHMATBHBIX
pelIeHn,
MUHUMH3ZHPYIOIIHX
3aTpathl U
MaKCHMU3HUPYIOIIHX
npubsLIb Perraet 3aaun
ONITUMH3AIINU B
yTpaBJIeHUH OM3HEC-
mporeccamu

ONITUMH3AINU U KPUTEPUH UX
NPUMEHEHHS TIPU IPOTHO3UPOBAHUHT
OM3HEC-TIPOIIECCOB B
npodeccHoHATBHON IesITeNbHOCTH
I'paMOTHO IPUMEHSIET OCHOBHBIE THITBI
MaTeMaTHYECKHX MOJIEICH,
WCTIOBb3YEMBIX TIPY TPOTHO3HPOBAHUH
1 otieHke 3¢ (HeKTUBHOCTH OU3HEC-
MPOIIECCOB B MPO(ecCHOHATHHON
JEATEIEHOCTH

KoppekTHo npuMeHsIeT METOIUuKY
NPUHSATHS ONTUMAIIBHBIX PEIICHHH,
MUHUMH3HUPYIOUINX 3aTPaThl U
MaKCUMH3HPYIOIIUX TPUOBLIH
CaMOCTOATENBHO pelaeT 3a1aun
ONITHMU3AIMU B YIIpaBJICHUN OU3HEC-
poreccamu

4.3.3 TunoBbie KOHTPOJIbHbIE 32IaHUS WIH HHbIE MATEPUAJIbI (TUIIOBbIE OLlEHOYHbIE
MaTepuaJjibl), He0OXoAuMble ISl OUEHKHM 3HAHWUI, YMEHHWiIl, HABBIKOB M (MJIM) ONbITA
AeAITeIbHOCTH, XapPaKTepU3yKIIMX 3Tanbl (GOpPMHPOBAHHUA KOMIIETEHUHMH B Ipouecce

0CBOeHMsI 00pa30BaTeIbHOI MPOrpamMMbl

Tumnosbie BOIIPOCKHI 1JIA ITOATOTOBKH K 3aqéTy nmo AMCHMIIJINHE

1. OmpenenuTh MOHATUS CETH M MOTOKA B ceTH. ONpenenuTh MOHATUSA pa3pe3a B CETH U
MPOITYCKHOM crtocobHOoCTH paspesa. ChopmympoBars Teopemy Popaa u DamkepcoHa o
MUHUMAJILHOM

MaKCHMMaJIbHOM

IIOTOKC u

paspese,  paccMOTpeTh

MOATBEPKAAIOIININ CIIPABEIMBOCTD 3TOM TEOPEMBI.

2. Ormwucarb

AJIrOpUTM  pCIICHUSA

3aJa44 = O

MaKCHMaJIbHOM IIOTOKC,

COOTBCTCTBYIOH_[I/Iﬁ pumMep (,I[J'ISI CCTH, HMEIoIIeH HE MEHEE BOCbMU BepH_II/IH).

3. O6’b$ICHI/ITL, KaK B CJIy4a€ MaKCUMAJIbHOT'O ITOTOKa HalTH MUHUMAaJIbHBIN pa3pes.

4, PaCCMOTpeTB HCKOTOpPBIC 3aJa4u, CBOIAAINIMCCA K 3adad4c€ O MaKCUMAJIbHOM IIOTOKC:
HaxXO0XJACHUC MAKCUMAJIBHOT'O IMAapOCOUYCTAHUA U MUHUMAJIBHOI'O BCPIIMHHOI'O IOKPBITHA

npuMep

paccMoTpeTh



10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

15

B JABYIOJbHOM Tpade; HaXOXkJIeHHWE TpPAHCBEpCald A CUCTEMbl MHOXKECTB (Teopema
Xoma o cBagpbax).

CdopmynupoBarh 3a7aud KOMMHBOSDKEPA, PACCMOTPETh COOTBETCTBYIOLIUN TMpPUMED.
Omnucarh (Ha KOHKPETHOM MIPUMEPE) AITOPUTM PEILICHUE 3a7]aull KOMMHUBOSDKEPA — METOJ
BETBEW U IPaHUII.

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

CdopmynupoBaTh TpaHCIOPTHYIO 3ajady. [IpuBecT mpuMepbl OTKPHITOH U 3aKpbITOU
TPaHCHOPTHBIX 3afady. Onucarte (Ha KOHKPETHOM IIPUMEpE) OCHOBHBIE METOJIbI
COCTABJICHUS NIEPBOHAYAIIBHOTO IUIaHA IIEPEBO30K: METOJ CEBEPO-3aMaHOTO YITIA, METOJ
HaVMEHBbILIEH CTOUMOCTH.

OOBsICHUTb, Kak MPOBEPUT ONTHUMAIBHOCTh Oa3MCHOTO paclpesesieHus] MOCTAaBOK
(xputepuil ontumanbHOCTH). OnKcaTh aIrOPUTM (Ha KOHKPETHOM IPUMEPE) YIydIlIEHUs
6a3MCcHOrO 1U1aHa (€CJIM OH He SBISETCS ONTUMAIIbHBIM) — METOJ] IOTEHIUAJIOB.

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

[IpuBecTn  copmepkarelibHbIE  NPUMEPBHI, NPUBOJAIIME K  3ajJauye  JIMHEHHOTrO
nporpamMupoBanus.  IlpuBectn  o0myro  (GOpPMYIHpPOBKY — 3aJaud  JIMHEWHOTO
IIPOrpaMMUPOBAHUS U TIOACHUTH €€ CBEJICHNE K KAHOHUYECKON 3ajaue.

N310XuTh Ha KOHKPETHBIX IpUMepax rpaduyecKkuil MeTo pelieHus 3aJau JIMHEHHOTo
[IPOrpaMMUPOBAHUS.

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

W3noxute MeToApl (Ha KOHKPETHOM IIpUMEpE) OINpelesIeHUs] IepBOHAYaIbHOIO
0a3UCHOrO peleHusl.

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

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

OObsicHUTb, KaK HaXOJATCS TOYKM OHKCTpeMymMa (QYHKUMH N MEPEMEHHBIX
(mpenBapUTENILHO ONpENeNUB MaTpHIly I'ecce), paccMOTPETh COOTBETCTBYIOIIUN TIPUMED.

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

Pacckazatp 0 3a1aue HaXOXKAEHUS HAMOOJBILIET0 U HAUMEHBLIETO 3HaYeHUNH QYHKIUU Ha
BBIITYKJIOM MHOXECTBE (IpeABapUTENbHO copmynrpoBaB Teopemy Kyna-Takkepa).
PaccMmoTpeTs COOTBETCTBYIOIIMI TPUMED.

BBecTu 1moHsATHE aHTAarOHHMCTHYSCKOU HI'PBbI, O6’B$ICHI/ITI), B KakKOM CJlIiy4a€ uUrpa HMECT
PCHICHUC B YUCTBIX CTPATCTIUAX. PaCCMOTpeTB COOTBCTCTBYIOH_[I/Iﬁ IIpuUMcEp.
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20. BBecT MOHATHE CMEIIAHHBIX cTparer 50771 BBIMI'pbIIIIAa B CMCHIAHHBIX CTPATCrUidX.

21.

22.

23.

24.

25.

26

OmpenenuTh ONTUMaJbHBIE CMelIaHHble crpateruil. CdopMyIupoBaTb OCHOBHYIO
TEOpeMy O cMeIIaHHBIX cTparerusx (teopema JIx. ¢pon Heitmana). M310XKUTh anroputm

2X2
pEUIeHUsT WIPEI (ananmutrueckoe W rpaduyeckoe pemieHus).  PaccMoTperth

COOTBETCTBYIOLIUI IIPUMED.

nx?2 2Xm
N3M0XUTh aITOPUTM PEIICHHUS] HTPBI u (rpaduueckoe pelieHue).

PaccMoTpeTs COOTBETCTBYIOIIMI TTPUMED.

OOBsSICHUTB, KaK MaTPUYHBIE UTPBI CBOMATCS K 3a7ade JIMHEHHOTO MPOTrpPaMMHUPOBAHMS.
PaccMoTpeTh COOTBETCTBYIOIIMI TPUMED.

OOBsACHUTH, YTO MOHUMAETCS MO «UTpaMu ¢ mpupoaoi». ChopMynupoBaTh KpUTEPHH
MPUHATHS ONTUMAJIBHOTO PEIIEHUS B UTPaxX ¢ IPUPOJION:

KpUTEepUH MakcuMakca (KpUTepHil KpalHEro ONTUMH3Ma); MAKCUMUHHBIH KpUTEpPHUI
Banpaa (kputepuil KpailHero meccummusMma), KpUTepuil MUHMMAKCHOTO pucka CaBuika
(xpuTepuil KpaliHero mecCUMH3Ma), KpUTepuid meccumMusMa — ontuMmusma [ypBuiia,
KpUTEpUH B YCIIOBUSIX PHCKa, T.€. B Clydae, KOIJa KaKJIOMY COCTOSHHIO IPUPOJbI
MOCTABJIEHBI B COOTBETCTBHE HEKOTOPBIE BEPOATHOCTH, KpuTepuit Jlamnaca.

OOBSACHUT, KaK KPUTEPUU «UTP C MPHUPOJIOI» MPUMEHSIOTCS MPH ONTUMHU3AIMHA CHCTEM
JIOTUCTUKHU B YCJIOBHUSIX HEOINPEIEIEHHOCTH. PacCMOTpETh COOTBETCTBYIOLIMIA TPUMED.
OnpenenuTe TMOHATHE JIMHUA YPOBHSA JJIsi CHCTEM JIOTUCTUKM B  YCIOBHSX
HEOIPENEIEHHOCTH U YKa3aTh UX BUJ JJII HEKOTOPBIX KPUTEPUEB ONTUMHU3ALUY.

OnpenennTe MOHATHE HEAHTArOHUCTHUYECKOM (OumaTpuuyHOM) wurpsl. W3moxuTh 1Ba
MOJX0/1a K PELICHHI0 OMMATPUYHBIX WIpP: paBHOBecwe Mo Hamy M onTUMambHOCTH 1O
[Tapero.

CohopmymupoBare TeopeMy Hpima o cymecTBOBaHHMHM pPAaBHOBECHOM CHUTyallid B

OMMaTpUYHBIX Wrpax. M3moxuTh rpaduueckuil MeToa pemieHdus OMMATPUYHOM HUTPHI
2X2

[IIkana oneHuBaHuA.

IHlIkana 1. Ouenka c(pOpMUPOBAHHOCTH OTAEJIbHBIX 3JIEMEHTOB KOMIIeTEeHIIHI

O603HaueHus ®opMyHpOBKA TPeOOBAHUIA
Lindp K cTeneHd cGopMHPOBAHHOCTU KOMIIETEHIIUMN
Onenka
’ 3Harth Ymerb Baaaerb
1 He 3auteno OTtcyTCcTBUE 3HAHUM OrcyrctBue ymeHnii | OTCYyTCTBHE HABBHIKOB
He 3aureno | ®parmeHTtapHbie 3HaHUA | YacTMYHO OCBOCHHOE ®parMeHTapHOe
YMEHHE IPUMEHEHUE
3 3aureHo O6m1ue, HO HE B nenom ycnemnoe, B nenowm ycneminoe,
CTPYKTYPUPOBAHHBIE HO HE HO HE
3HAHUS CUCTEMATHYECKHU CHUCTEMAaTHYECKOE
OCYIIECTBIIIEMOE MIpUMEHEHNE
yYMEHHe




3aureHo

CdopmupoBaHHbIE, HO
CoZiep KaIlHe OTICIbHBIC
pOOEITbl 3HAHUS

B nenom ycremnoe,
HO cojiepaKaline
OT/AETbHBIE TPOOEITBI
YMEHHUE

B nenom ycnemsoe,
HO coziepxKaliee
OT/EJbHBIE TPOOEITBI
IPUMEHEHNE HaBBIKOB

3aureHo

CdopmupoBaHHbie
CHCTEMaTHYECKUE
3HAHHS

CdopmupoBanHOe
yYMEHHUE

Ycneurnoe u
CUCTEMATUYECKOE
MIPUMEHEHNE HABBIKOB

Hlkana 2. KomniekcHasi oneHKa c(p)OPMHUPOBAHHOCTH 3HAHMM, YMEHHI U BJIaJeHUI

O0o3HayeHUs

DopMyJIMPOBKA TPeOOBAHUIT

Hucpp

Onenka

K CTCIICHH C(l)OpMHpOBaHHOCTI/I KOMIIETCHIIUH

He 3aureno

He wmeer HEOOXOAMMBIX TPEACTABICHUNM O TMPOBEPSIEMOM
Marepuaie

He 3aureno

3HaTh HAa ypOBHE OPHEHTHPOBaHMs, npercTaBieHuil. CyObekT
YYEHHs 3HAET OCHOBHBIE NPHU3HAKU MM TEPMUHBI HU3y4aeMOIo
JJIEMEHTA COACPKAHMS, UX OTHECECHHOCTb K OIPENCICHHOU
HayKe, OTpacid Wi OOBEKTaM, Y3HaeT MX B TEKCTax,
M300paKEHUAX UM CXeMaxX U 3HAeT, K KAKUM MCTOYHHMKAM HYXKHO
oOpamarscs 17151 0ojee JeTaabHOIro €ro YCBOCHUs

3aureHo

3HaTh U yMETh Ha PenpoOAYKTHBHOM ypoBHE. CyOBEKT y4eHHUs
3HaeT U3YYEHHBIM DJJEMEHT COJEP/KaHUS PENPOLYKTHBHO:
IIPOU3BOJIBHO BOCIIPOM3BOJIUT CBOM 3HAHMS YCTHO, MUCBMEHHO
WIH B IEMOHCTPUPYEMBIX IEHCTBUAX

3ayTeHo

3HaTh, yMETh, BJIQJICTh HAa AHAJUTHYECKOM YpOBHE. 3Has Ha
PENpPONYKTUBHOM YpOBHE, YKa3blBaTb Ha OCOOEHHOCTH H
B3aMMOCBSI3M HM3YYCHHBIX OOBEKTOB, Ha MX JOCTOMHCTBA,
OTpaHUYEHUS, KCTOPUIO U  MEPCIEKTUBBI  Pa3BUTHSI U
0COOEHHOCTH ISl pa3HBIX OOBEKTOB YCBOCHHS

3auTeHo

3HaTh, yMeTh, BIAJETh HA CUCTeMHOM YypoBHE. CyObeKT ydeHus
3HACT U3YYEHHBIN JIEMEHT COAECPKAHUS CUCTEMHO, IIPOU3BOJILHO
Y JJOKa3aTeJIbHO BOCIPOU3BOIUT CBOM 3HAHUS YCTHO, TUCBMEHHO
WIM B JIEMOHCTPUPYEMBIX JEHCTBUSAX, YUUTBIBas W YKa3blBas
CBA3M M 3aBUCUMOCTH MEXKIY OTHUM DJIEMEHTOM U JAPYTUMH
DIIEMEHTAaMHU  COZACp)KaHHUs ~ y4eOHOW  JAWCHUIUIMHBI,  €Tr0
3HAYUMOCTh B CO/IEP’KaHUM Y4eOHOM TUCIIUILIMHEI

4.4. MeTogu4ecKue MaTepUaIbl

MeTtonnyeckue MaTepHualibl, ONpelessiiolIde NMPOUeAYPbl OLNEeHUBAHMS 3HAHWI, YMEHWH,
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HABBIKOB W (MJHM) ONBITA JAeATEJNbHOCTH, XapaKTepU3yKIIMX 3Tanbl (GopMHPOBaHUSA
rkomnerenuuni [MK-13.1 u [TK-14.2

Kputepuu oneHkH pe3ynbTaToB TEKYIIETO KOHTPOJIS yCIEBAEMOCTH (B CyMME MAaKCUMYM
60 6anoB):

KpI/ITepI/II/I OLICHKH pa60T, BBIIIOJIHACMBIX Ha CECMUHAPCKUX U MPAKTUYCCKUX 3aHATHUAX —
MaKCHMaJjibHas OllEHKa 3a KaXKJI0€ 3aJaHue — 5 0aJioB.

[IpomieHT JNeKIMl W CEMUHAPCKUX 3aHATHM, TIOCEIICHHBIX CTyneHTOM (OOHyC 3a
nocemnaeMocTs 6osee 90%) - 5 6amioB.

PaboTa Ha ceMHuHapCcKOM 3aHATHUHU (ydacTHe B OOCY)KJEHHMU BOIIPOCOB paccMaTpUBaeMOi
TeMbl) - 1 6asu1 3a HOTHOCTBIO PACKPBITHII BOIPOC.

BoinosHeHNe KOHTPOJBHBIX paboT: Oaibl BBICTABISIOTCS HCXOIS W3 KauecTBa
BBITIOJIHEHUS 3a/1aHUi — MaKCUMaJlbHasi cymMmMma 6asios - 20.

bannael mo Tekymel paboTe MOBOAATCS A0 OOy4arolmuXcs B Hayale M3y4eHUS
IUCIIATLIINHEL.

Hrorosas CymMmMa 0a1I0B 110 HpOMG)KyTO‘IHOﬁ aTTeCTallU CTYACHTOB CKJIIAABIBACTCA H3
CYMMEI 68.J'IJ'IOB, IMNOJIYYCHHBIX HMH II0 PE3YyJIbTaTaM TCKYLICIO KOHTPOJA YCHEBACMOCTU U
KOJIMYECTBA 0aJIJIOB 110 HpOMCX(YTOqHOﬁ aTrTcCTaluu.

5. MeTtoauyeckue ykazaHus Jjisi 00y4ar0OMXCsl 0 OCBOEHU IO THCHHILINHBI
«MeTtoabl OITUMHU3 AN

dopMa mMpoOBENCHUS 3aHATUS W YPOBEHb CJIOKHOCTH Marepuana JAODKHBI OBITh
OPHUEHTHUPOBAHBI Ha BCEX CTYJACHTOB TPYMIbI, TOOPOCOBECTHO PaOOTAIOIIMX HAJl JIOMAITHHMH
3aganusaMu. He crnemyer paccMarpuBarh Ha NPAKTUYECKOM 3aHSATAM 3a4ad, I PEIICHUS
KOTOPBIX HYKHO MCHOJb30BaTh KAKUE-TMOO CIO0XKHbBIE CIEIHalIbHbIE PUEMBbI, HE TPUMEHUMBbIE K
TUIIUYHBIM 3aj]auyaM 1o JaHHOU Teme. [y Toro, 4ToObl IpU TOM COXPAaHUTh UHIUBUYaTbHOCTD
oOy4eHHs] W TOJAepkaTb HHTEPeC K y4deOe y CHUIIBHBIX CTYAEHTOB, MOXXHO PEKOMEHI0BAaTh
CIEAYIOIIUE METOAUYECKUE TTPUEMBIL:

e B KoHIIe 3aHATHS KeJIaTeIbHO OCTaBUTh 10-15 MHHYT Ha CaMOCTOSATCIIbHOC PCHICHUC
CTYACHTAMU HECI0KHOU 3aJa4u, CBSI3aHHOM C OJTHOM U3 pa306paHHLIX 3ajJayd .

e JlomamHee 3aJaHu€ JO/DKHO BKJIIOYATh 3aJaudl Pa3IUYHOM CIIOKHOCTH (3a1adu
MOBBILIEHHOMN CIIO)KHOCTH, CTaHAApTHBIE 33]1auH, YIPOLICHHbIE 3a7a4H).

L I[J'IH CTUMYJIMPOBAHU A CaMOCTOSTEIbHOM pa60Tm CTYACHTOB MOXHO PCKOMCHIOBATH
KpaTKHUEC BBICTYIJICHUA CTYACHTOB B HA4YaJIC 3aHATUA C 00BSICHECHHEM X0o4a peuicHusd
3aaa4y MMOBEINICHHOMN CJIOKHOCTH, a TAKIKC IIPOBOAUTH OITPOC 11O TCOPUH.

Bonpochl 1J1si CaMOCTOSITEJIbHOM NMOATOTOBKH K 3aHATHAM JIEKIIHOHHOT0, MPAKTHY€ECKOr0
(ceMMHApPCKOr0) TUIIOB

1. OHpeﬂeJII/ITL IMOHATHA CCTH U IIOTOKA B CCTHU, IPUBCCTU COOTBCTCTBYIOIIUC ITPUMCPEIL.
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Omnpenenuth MOHATHS pa3pe3a B CETU U MPOIMYCKHOH CHOCOOHOCTH paspes3a, MPUBECTH
COOTBETCTBYIOLIUE PUMEPBI.

CdopmynupoBare Teopemy Dopaa u DankepcoHa O MAKCUMAIbHOM IIOTOKE H
MUHUMAJIBHOM pa3pese, pacCMOTPETh MPUMEP MOATBEPKAAOIINUNA CIPABEIMBOCTD STOU
TEOPEMBI.

Onwucatb AJropuT™M  pCIICHUA 3aJa4d O MAKCUMaJIbHOM IIOTOKE, pPaCCMOTPCTH
COOTBGTCTBYIOH_[I/Iﬁ pumMep (,Z[J'ISI CCTH, HMEIOIIEeH HE MEHEE BOCBMU BepH_II/IH).

O6’bHCHI/ITL, KaK B ClIy4a€ MaKCUMAJIbHOI'O ITOTOKa HalTH MUHUMAaJIbHBII pa3pes.

PaccmoTpeTs HEKOTOpBIC 3a/a4M, CBOMASAIIMECS K 3aqade O MaKCHMAaJbHOM ITOTOKE:
HAXOX/ICHHNE MaKCHMAaJIbHOTO MapOCOYCTaHUSI U MHHUMAIILHOTO BEPUIMHHOTO MOKPBITUS
B JBYIOJBHOM Tpade; HaXOXKJICHHWE TPAHCBEPCAIW I CHCTEMbl MHOXKECTB (Teopema
Xomna o cBagp0ax).

CcdopmynupoBars 3a71a4 KOMMHUBOSDKEPA, PACCMOTPETh COOTBETCTBYIOIIUI PUMED.

Onucarh (Ha KOHKPETHOM TMpPHUMEpPE) AITOPUTM pEUICHHUS 3aJauyl KOMMHUBOsDKEpa —
METOJOM BETBEW U I'PaHMII.

Omnucats «oKaJIHBIN aIrOpUTM» I MPUOIMKEHHOTO PEIICHUS 3a1a4l KOMMHUBOSDKEPA.
ChopmymupoBaTh TpaHCIIOPTHYIO 3ajady. [I[puBecTH MpPUMEpPHl 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 TEPEBO30K: METOJI CEBEPO-3aaIHOTO YIiIa, METO/l HAUMEHbILIEH CTOUMOCTH.

OOBsSICHUTb, Kak HPOBEPUT ONTHUMAIBHOCTh 0a3MCHOTO paclpeseieHus] MOCTaBOK
(xpuTepuil onTUMaIBbHOCTH). PaccMOTpeTh COOTBETCTBYIOIIMI 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.

[IpuBectTn  comepskarenbHbIE  NPUMEpBI, INPUBOAAIIME K  3a4ade  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 JIMHEUHOTO IIporpaMMHupOBaHUA (CI/IMHJ'ICKC-MeTOI[).
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W3noxute MeToApl (Ha KOHKPETHOM IIpUMEpE) OINpelesieHUs] IepBOHAYaIbHOIO
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 OHKCTpeMymMa (QYHKUMH N MEPEMEHHBIX
(mpenBapUTENILHO ONpENENUB MaTpUIly I'ecce), paccMOTpPETh COOTBETCTBYIOIIUN TIPUMED.

Pacckazate 0 3agaue HaxXOXKICHHUS YCIOBHOIO OJKCTPEMyMa M M3JIOKUTb METOJ
MHOxHUTenen Jlarpanxka. PaccMOTpeTh COOTBETCTBYIOIIMM IPUMED.

Pacckazatp 0 3a1a4e HaXOXKAEHUS HAMOOJIBIIEr0 U HAUMEHBLIETO 3HAaYeHUH (QYHKIUU Ha
BBIITYKJIOM MHOXECTBE (IpeABapUTENbHO copMmynrpoBaB Teopemy Kyna-Takkepa).
PaccMmoTpeTs COOTBETCTBYIOIIMI ITPUMED.

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

BBecTu nNoHATHE CMEIIaHHBIX cTparer i u BbBIMI'pbIIIIa B CMCHIAHHBIX CTpPATCrusdx.
OHpCI[GJ'II/ITI) OIITUMAJIBHBIC CMCIIaAHHBIC CTpaTGFHfI.

CdopmynupoBaTh OCHOBHYIO TEOPEMY O CMENIAHHBIX cTparerusx (teopema JIx. doH

2x2
Heiimana, 1928 ron). U3moxuTh anroput™ peuieHHs] Urpbl (aHanmuTHYECKOE U

rpaduyeckoe pemieHus). PaccMoTpeTh COOTBETCTBYIOIIMIA IPUMED.

nx?2 2Xm
W310KuTh alropuT™M pELIeHUs Wrphbl u (rpacdmyeckoe pemieHHE).

PaccMoTpeTh COOTBETCTBYIOIIMIA TPUMED.

OOBsicCHUTH, KaK MaTPUYHBIE UTPHI CBOAATCA K 3ajaye JHUHEWHOTO MPOrpaMMHPOBAHUS.
PaccMoTpeTs COOTBETCTBYIOIIMI TTPUMED.

OOBsACHUTB, YTO TOHUMAETCS NOJ «UIPaMHU ¢ Mpupoaoi». [IpuBecTu conepxareabHble
IIPUMEPBI «UTP C IPUPOIOID».

CdopmynupoBaTh KpUTEPUH MPUHATHUS ONITUMAIBHOTO PEIISHHS B UTPAX C MPUPOAOH:
KpUTEpUl MakcuMmakca (KpUTEepUil KpalHEro ONTHMH3MAa); MAaKCUMUHHBIA KpUTEpUH
Banpna (kputepuii KpailHeTo meccuMmu3Ma), KpUTEPU MUHUMaKCHOTO pucka CoBHIKA
(xpuTepuil KpaliHEro mneccuMHu3Ma), KpuUTepuil neccumuszMa — ontuMmusma [ypBuua,
KpUTEpUN B YCJIOBHUSX PHUCKA, T.€. B CiIy4yae, KOrja KaKJIOMy COCTOSIHUIO IPUPOJIBI
MOCTABJIEHbI B COOTBETCTBUE HEKOTOPHIE BEPOATHOCTH, KpuTepuid Jlamnaca.

OOBSICHUT, KaK KPUTEPUHU «HUTP C MPHPOJOH» MPUMEHSIOTCS MPU ONTHMHU3ALUU CHCTEM
JIOTUCTHKY B YCJIOBHSIX HEONIPEAETIEHHOCTU. PacCCMOTPETh COOTBETCTBYIOLUI TIPUMED.
Onpenennutes MOHATHE JIMHUM YPOBHS i CUCTEM JIOTUCTUKM B YCJOBMSX
HEONPEIEIEHHOCTH U YKa3aTh UX BUJ JUIs1 HEKOTOPBIX KPUTEPHUEB ONTUMU3ALUU.
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34. OnpenenuTh MOHATHE HEAHTArOHUCTHUYECKOW (OMMATpUuHOM) urphl. M310XUTH [Ba
MOJIX0/la K PeLIeHUI0 OMMAaTpUYHBIX UIp: paBHOBecue o Hamry um onTuManbHOCTH 1O
ITapero.

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-TEJIeKOMMYHHUKAIMOHH O
cetd "UHTepHeT", BK/IIOYAS NepevYeHb Y4eOHO-MeTOANYECKOro odecrnevyeHus: 1/
CaMOCTOSATEJIbHOI padoThl 00y4aIOUINUXCS 10 AUCHUIIIMHE

6.1. OcHoBHas JIMTEpaTypa

1. AtretrxkoB A.B. BBenenue B MeTo1bl ONITUMHM3AIUH [ DJIEKTPOHHBIN pecypc|: yueOHoe
nocobue/ ArretkoB A.B., 3apyoun B.C., KanataukoB A.H.— DneKTpoH. TEKCTOBbIE
nanubeie.— M.: @unaHcH U cTatucTka, 2014.— 272 ¢.— Pexum noctymna:
http://www.iprbookshop.ru/18794.— 3bC «IPRbooks»

2. 3onotapeB A.A. MeToapl ONTUMHU3ALNN PACTIPEAETUTENBHBIX TPOLECCOB [ DNEKTPOHHBIN
pecypc]/ 3omorapeB A.A.— DneKTpoH. TeKcToBble AaHHble.— M.: UHdpa-NHxenepus,
2014.— 160 c.— Pexum moctyna: http://www.iprbookshop.ru/23315.— 3BC
«IPRbooks»

3. Meroap! onTuMu3anuH [ IISKTPOHHBIN pecypc]: yueOHoe mocobue/ O.A. BacunbeBa [1
Ip.].— DJIEKTPOH. TEKCTOBbIE JaHHbIe.— M.: MOCKOBCKHIA rOCyJapCTBEHHBIN
ctpoutenbHblil yausepcuret, ObC ACB, 2014.— 96 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/26859.— 3bC «IPRbooks»

4. 3aiiue M.I'. MeTtoap! onTUMHU3alUY YIIPABICHUS ISl MEHEIDKEPOB [ DJIEKTPOHHBIN
pecypc]: KOMIbIOTEPHO-OpUEHTUPOBAaHHBIN MoAX0. Y4yeOHoe nocodue/ 3aiies M.I'—
DnekTpoH. TekcToBbie fanHbie.— M.: [leno, 2015.— 312 ¢.— Pexxum noctyma:
http://www.iprbookshop.ru/51020.— 3bC «IPRbooks»

5. 3aitneB M.I'. MeTozab! onTUMU3aLuy YIIPaBICHUS U IPUHATHS PEeLIeHUN [DIeKTPOHHBIH
pecypc]: mpumepsl, 3aaa4u, keicel. YuebHoe nocodue/ 3aitues M.I"., Baptoxun C.E.—
DnekTpoH. TeKcToBbie fanHbie.— M.: Jleno, 2015.— 640 c.— Pexxum noctyma:
http://www.iprbookshop.ru/51021.— 3bC «IPRbooks»

6.2. /lonmoJiHUTeILHASA JIUTEPATYPA.

1. MeToapl ONTUMHU3AIMHI U TEOPUH YIIPABIEHUs [ DIEKTPOHHBIN pecypc]: MeToauYecKue
yKa3aHUs K CaMOCTOATENBHON paboTe Mo JUCHUILTHHAM « MeTOoAbl 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»

2. Penun C.B. MeToap! onTUMU3auy [ 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.
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3. Meroapl ONTUMH3ALNY YIPABICHUS U IPUHSITUS PELICHUI: IPUMEPBI, 33141, KEUCHI /
3aiiueB, Muxaun ['puropbeBuy, Baproxun, Cepreit EsrenseBuu ; PAHXul'C npu
[Ipesunente PO. - 4-e uzn. - M. : leno, 2015. - 640 c. - (Yuebnuku Ilpe3naentckoit
Axanemun). - ISBN 978-5-7749-1070-0.

4. 3aiiues, M. I

MeToabl ONTUMM3aLMM yNpaBaeHUsa Ana MmeHeaxepos. KoMMNblOTEPHO-0PMEHTUPOBaHHbIA NOAX04, :
yyebHoe nocobue / 3anues, Muxaun puropbesuy ; PAHXul'C npwu MNpe3npgeHte PO, NH-T 6usHeca n
0enoBoro agMUHUCTPUpoBaHus. - 4-e n3g. - M. : fleno, 2013. - 311 c. - ISBN 978-5-7749-0728-1.

6.3. YueOHo-MeTOIMUECKOE 00ecniedyeHHe CAMOCTOATEIbLHOI PadoThl
PaznaTounsiit MmaTepua.

6.4. HopmaTuBHbBIE IPaBOBbIE JOKYMEHTHI

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/
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>LBRT/k5/opt

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

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

7. MarepuajbHoO-TeXHHYecKas 0a3a, HH(pOpMaMOHHbIC TEXHOJIOTHH,
NnporpaMMHoe odecrnedeHue U1 HHGOPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

Z[J'IH MMPpOBCACHUA 3aHATUN TI0 JUCLUILINHE HeO6XOI[I/IMO CJICAYIOLICC MaTCpUuaJibHO-
TeXHHUYECKOe 00eCIICUeHHE:

®  JIEKIIMOHHBIMU ayTUTOPHSIMH, 000PYIOBAHHBIMH BHICOTIPOCKIIMOHHBIM 000pyI0BaHUEM
TSl TIPE3EHTAIMI, CPEICTBAMH 3BYKOBOCIIPOU3BEICHHUS, SKPAaHOM M UMEIOIINE BBHIXOI B
cets MHTEpHET;

®  [IOMEIICHUSMH JJIS TPOBEICHHS CEMHHAPCKUX , TPAKTHUECKHUX 3aHATHH,
000py/IOBaHHBIMHU Y4€OHOU MeOebIo;

®  OUOMMOTEKY, UMEIOIYI0 paboure MecTa ISl CTYIEHTOB, OCHAIIIEHHBIE KOMITBIOTEPAMH C
JTOCTYIIOM K 0a3aM JaHHBIX U ceTH VHTepHET;
KOMITBIOTEPHBIMU  KJIaCCaMU C KOMIUICKTOM JIMIIEH3MOHHOTO MPOrPaMMHOTO

obecnieuenust Microsoft Office.

Wndopmanmonnsie  crmpaBouHble cucTeMbl: Hayunas  Ombmmorexka PAHXwul'C. URL:
http://lib.ranepa.ru/; Hayanast anekrponHas 6ubmmoreka eLibrary.ru. URL: http://elibrary.ru/defaultx.asp;
HarmonanbHas snexrponHas oudnuoreka. URL: www.nns.ru; Poccuiickas rocyiapcTBeHHas On0iImoTexa.
URL: www.rslru; Poccuiickass nHanuoHanbHas Oubmmoreka. URL: www.nnirru; DnekTpoHHas
oubmoreka Grebennikon. URL: http://grebennikon.ru/;  DOnekTpoHHO-OMONMHMOTEYHAsT  CUCTEMa
Usnarensctra «Jlanp». URL: http://e.lanbook.com; Dnexrponno-6ubmioreunas cucrema FOPAIT.
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
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