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ABSTRACT

Bachelor’s degree in 38.03.01 Economy

Educational program: «Business Informaticsy»

Course title: «Operations researchy

Variable part of Block 1, 4 credits

Instructor: Khan Igor Sergeevich, Candidate of Physical and Mathematical
Sciences, Associate Professor.

At the beginning of the course a student should be able to:

e the ability to carry out oral and written communication in Russian,
logically true, and clear arguments to build oral and written language;

e the ability to work with different sources of information, information
resources and technologies to apply the basic techniques, ways and means of
obtaining, storing, retrieving, organizing, processing and transmission of
information used in professional activity automated information systems used in
the economy, workstations, spending information retrieval work and then using
data to solve professional problems.

Learning outcomes:

e the ability to choose tools for processing economic data in accordance
with the task, analyze the results of calculations and substantiate the findings
(GPC-3);

e the ability based on the description of economic processes and
phenomena to build standard theoretical and econometric models, to analyze and
meaningfully interpret the results (PC-4).

Course description:

The general scheme of mathematical modeling, compilation and solution of
the optimization problem in the optimization of real economic processes, Elements
of mathematical and convex programming, Elements of Game Theory.

Main course literature:



1. Game theory and operations research / Lemeshko B.Yu. - Novosib.:
NSTU, 2013. - 167 pp .. ISBN 978-5-7782-2198-7 - Access mode:
http://znanium.com/catalog/product/558878

2. Mathematical methods and models of operations research / Shapkin
A.S., Shapkin V.A. - M.: Dashkov and K, 2016. - 400 pp .: ISBN 978-5-394-
02610-2 - Access mode: http://znanium.com/catalog/product/557767

3. Polovina, I. P. Operations Research [Electronic resource]: collection of
tasks / 1. P. Polovina. - Electron. text data. - Perm: Perm State Humanitarian-
Pedagogical University, 2017. - 80 c. - 978-5-85218-869-7. - Access mode:
http://www.iprbookshop.ru/70625.html

4. Gorlach, B.A. Operations Research [Electronic resource]: study guide /
B.A. Gorlach. - Electron. Dan. - St. Petersburg: Lan, 2013. - 448 p. - Access mode:
https://e.lanbook.com/book/4865

5. Rzhevsky, S.V. Operations Research [Electronic resource]: study guide /
S.V. Rzhevsky. - Electron. Dan. - St. Petersburg: Lan, 2013. - 480 p. - Access
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Form of final control: exam.
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AHHOTauMs K padoueii mporpaMMe JUCHUAIINHBI

«HUccaenoBanne onepanuiin

VYuebnsiii kypc «HMccnenoBanue omnepanuily npeaHasHAyeH i CTYJEHTOB
HarnpasyieHus: noarotoBku 38.03.01 DkoHomuka, oOpa3oBareiibHas Mporpamma
«buznec-unpopmartuka.

Jucnnmumaa «MccmenoBanne onepanuii» BKIOYEHA B COCTaB BAPUATUBHOU
qacTu 0J10Ka «JIMCIUTIIMHBI (MOJTYIIH )».

O6mass TpyI0E€MKOCTh OCBOCHMSI JUCIUIUIMHBI COCTaBJISIET 4 3ayeTHBIC
enuHUIBI, 144 gaca. Y4eOHBIM IIJIAHOM TIPEIYCMOTPEHBI JICKITMOHHBIC 3aHATHS (36
4acoB), MpakTHueckue 3aHATus (36 vacoB, B ToM umcie MAO 18 wacos),
camocTrosiTenpHas padota (72 yaca, B ToM umciae 36 YacoB Ha MOATOTOBKY K
sK3ameny). Juciuiuinaa peaausyeTcs Ha 3 Kypce B 5 ceMecTpe.

HNucuuminHa «MccnenqoBanne omnepanuid» OCHOBBIBAETCS Ha 3HAHUSX,
YMEHUSIX M HaBbIKaX, IOJYYEHHBIX B PE3yJbTaTe W3YyUYCHUS JUCHUTIUIMH
«Jlunetinas anrebOpa», «MaremaTuueckuii aHanu3», «Teopus wurp», «Teopwus
BEPOSTHOCTEM M MareMaTH4ecKas CTaTHUCTHKa», «MHUKpOAIKOHOMHKA», «OCHOBBI
MPOTPAMMHUPOBAHMS 11T SKOHOMHUCTOBY», «MH(MOpMamoHHbBIE TEXHOJOTUH B
npodeccuoHaNTbHON JEATEIIbHOCTHY, «BBenenue B SKOHOMHUKYY,
«IKOHOMHUYECKHIN aHAIN3», «OCHOBBI MPOCKTHOW NECATEIBHOCTH» W MO3BOJISET
MOATOTOBUTH CTYJEHTAa K OCBOCHHUIO Ps/Ia TAKUX JUCLUUILUIMH, Kak «ONTUMaIbHOE
yIpaBieHue», «YTpaBleHUE >XU3HCHHBIM IUKJIOM HH(OPMAIUOHHBIX CHUCTEM,
«IIpoexTHast NEATENILHOCTH», «AHalU3, COBEPIICHCTBOBAHWE U YIpaBJICHHUE
ousHec mporeccaMmu», «OnTuMu3aIus OW3HEC-TIPOIIECCOBY, «YnpaBneHue
pa3paboTkoil HMHPOPMALMOHHBIX cuUcTeM»,  «VIHTelneKkTyaabHble CHCTEMbI»,
«MapopManiiOHHbIE  TEXHOJOTUHM -  WHQPACTPYKTypa  TPEANPHUATHN,
«I¢pdexTuBHOCT, HHPOPMAIMOHHBIX TEXHOJIOTHI», «IIpakTuka co3gaHus
Ou3Heca», TOATOTOBUTh K MPOXOXKJICHUIO TPOU3BOACTBEHHOM MPAKTUKHU
(«TexHomornyeckass MpakTHKa (B pacuyeTHO-DKOHOMHYECKOW ESITEIbHOCTH)Y,

«HayuHo-uccnenoBatensckas paboray).



Coz[epmaHI/Ie AUCHUIUIMHBI COCTOUT M3 TPEX Pa3JCjIOB MW OXBATbIBACT

CHEYIOLINI KPYT BOIPOCOB:

1. O0mas cxeMa MaTeMaTUYECKOTO MOJCIMPOBAHHUS, COCTABICHUS U PEUICHUS

ONTUMHU3AIMOHHON 33/1a4d B ONTUMU3AIUN PEATBHBIX SKOHOMUYECKHUX MTPOIIECCOB,;
IpUMEPHl MOJICTUPOBAHUS U pelIeHUsl "HETPaHCHOPTHHIX" MPOOJIEM C MOMOIIBIO
TPAHCIIOPTHOM 3a/1aun JUHEeHHOTro porpammupoBanus (JII1);
OTUMM3aLMOHHBIE MOJENIA YBEJIWYEHUs ONEPAlUOHHON MPUOBUIM 3a CYET
W3MEHEHHSI  TEXHOJIOTMYECKMX  HOpM;  mapaMmerpuueckas  3amada  JIII,
reOMETPUYECKasi MHTEPIIPETAlUs B CIy4yae JBYX MEPEMEHHbIX; TOCTAHOBKA 3aJa4u
JIIT ¢ mapametpoMm B Ko3(duiMeHTax leaeBor (DYHKIUU, TPUHIUI U STarbl
pelenus; mocraHoBka 3aaaun JIII ¢ mapameTpoM B MpaBbIX YACTIX OTPaHUYEHMUIA,
MPUHLNI U QJITOPUTM PEIICHUSI.

2. DJIeMEHThl MATEMATUYECKOT0 U BBIITYKJIOIO MTPOTPaMMHUPOBAHUS: TPAAUEHT U
NpPOU3BOJHAS 1O  HANpaBJCHHIO  (QYHKIMH  HECKOJBKUX  TMEPEMEHHBIX,
HSKOHOMHYECKAss MHTEPNPETAIMS W BBIYUCICHUS, TPAJUCHT M MHOXKECTBO €€
YpOBHS; 3aJlaya MaTeMatudeckoro nporpammupoBanus (MII), e€ reomeTprueckuii
CMBICJI U1 OCHOBHBIE€ MTOCTAHOBKH; JIOKAJIbHBIE U TJI00ATBHBIE DKCTPEMYMBI;
ycioBust Kyna - Takepa (VKT) nns 3anauun MII B ctangaptHoi#t dhopme;
MaTeMaTU4eCKU W JKOHOMHUYECKHMHA  CMBICI  ONTUMAJbHBIX  3HAYEHUU
MHoxuTenen Jlarpanxa B ycioBusix Kyna — Takepa; cemyioBas Touka (cenjo)
dbyukuu Jlarpanka B 3agauax MII, ceio u pemenue 3agaun MIT;
cCemio ¢pyukuuu f(x , y) Ha MHOKecTBax X u Y, Teopema o muaumakce; YKT B
dbopme pabouero Kputepus; METOJ, MHOKUTENEH JlarpaHya Kak 4acTHBIM ciiydyai
VYKT; BbIllykible MHOXKECTBA, CBOWCTBA; BBINYKJIbIE W BOTHYThIE (YHKIUH,
MIPUMEPBI U CBOMCTBA: MOSBJICHUE BBIMYKJIBIX MHOXKECTB B MOJAEIISIX SKOHOMUKE;
3amaun  BeIMykioro mporpammupoBanus (3BII). Teopema o riobansHOCTH
JIOKaJIbHBIX AKCTPEMYMOB; MPUMEPBl U OCHOBHOE CBOMCTBO O JOCTATOYHOCTH
VKT; 3agaua KkBapaTUYHOTO MPOTPaMMUPOBaHus, cBeAeHue K 3anaye JIIT.

3. DJeMEeHTHI TEOPUU UTP: MPOCTEMIIas MaTpUuyHas aHTarOHUCTUYECKasi urpa ( ¢

HYJIEBO CyMMOI); TapaHTUPOBAaHHBIE BBIUTPHIIIM M TMPOUTPHIINIM, CEMIA U



ONTUMAJIbHBIE PEIICHWs B YHUCTBIX CTPATErusaX; pPaBHOBECHOE CBOMCTBO
ONTUMAJIBHOTO (CEIIOBOro) wmWcxomaa B MarpuyHo wrpe ¢ 0-if  cymmoi;
UCIIOJIb30BAaHUE CMEIIAHHBIX CTpaTeruii, u3MepeHue ((QyHKIMHM) BBIMTPHIIIA
UTPOKOB; HEOOXOIMMBbIE M JOCTATOYHBIC YCJOBHSI PEIICHUS WIPBI; TEOpEeMa O
CYILLIECTBOBAHUM PEUICHUS UIPA C HYJEBOW CyMMON B CMEUIAHHBIX CTPATErusiX;
MaTpUYHas Urpa ¢ HyJEBOW CyMMOM: aJITOPUTM pEIICHHUs, CBeIeHuE K 3aaaue JIII;
CBOMCTBA PAaBHOBECHOCTH PEIICHUM; F€OMETPUYECKUN METOJ  PEIICHUs
MaTpUYHBIX WrP C HYJIEBOM CYMMOW B YaCTHBIX CJIy4asX; MpOCTEHIIas
HEaHTaroOHWCTUYECKasi OMMaTpU4yHas WUrpa, OCHOBHBIE MOHATHS;, JTOMHHHPOBAHUE
cTparerui, papHoBecusi 1o Houry u ontumainbsssie 1o [lapeto HaOopel; mpuMepsl;
CUTyalluu "nuieMMma 3aKiIr04€HHOTO", OCHOBHBIE CBOMCTBA M IMpoOiema; mpuMep
"MuIeMMBbl  3aKIIOYEHHOTO" B WIPOBOM MOJENIM B3aUMOJAEUCTBUS (UPM Ha
OJIUTONOJIUCTUYECKOM PBIHKE; CMEIIAHHOE pacIlUpeHue OUMAaTpUYHOM WIpBHI,
CMBICJI IIEPEX0/1a K PaCIIMPEHUIO; CYIIECTBOBAHUE U yCIIOBUs paBHOBecui Homa,
penieHre OMMAaTPUYHOM UTPBI ¢ MAaTpHUIIaMU 2 X 2 B CMEUIAHHBIX CTPATETUSX.

Heab — n3ydyeHure U 0CBOEHHE 0A30BOI0 MHCTPYMEHTAPHsI MaTeMaTHUYECKOU
ONTUMU3ALMN U PELICHUS IKCTPEMAIBHBIX 3a7a4, TUIIMYHBIX U XapaKTEPHBIX IS
COBPEMEHHOM  TNMPO(ECCHOHAIBHOM  CONMAJIBHO  —  SKOHOMHYECKOW U
yIpPaBICHUYECKONW JAEATETbHOCTU. A TakkKe MPHOOpETEHHE TEOPETUYECKUX U
MPaKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl ONTUMHU3ALMOHHOTO MOJEIUPOBAHUS
Pa3TUYHBIX BO3MOYKHBIX MPOOJIEMHBIX CUTYaIlUi C TIOCIEAYIOIIEeH MOCTaHOBKOW U
pEIIEHNEM COOTBETCTBYIOIIMX ONTUMU3ALMOHHBIX 3aJa4, NAIMKX 3()PeKTUBHBIC
BapUAHTHI peUICHUs! TPOOIIEMBI.

3agaum:

e (dopMupoBaHue 3HaHMN  0a30BBIX  pPa3/eIOB  MaTEMaTHYECKOTO
IpPOrpaMMHUPOBAHMS,  HEOOXOAUMBIX Ui  YCHEHIHOTO  NPUMEHEHHS B
npoecCHOHAFHON  COMAIbHO —  DKOHOMHYECKOM H  yIpPaBJICHUYECKOU

JACATCIBHOCTH.



® J1aTh MpEACTaBIEHUE O HambOOoJee PacIpOCTPAaHEHHBIX MAaTeMaTHUECKUX
METOJIaX, HCIOJBb3YeMbIX B  COBPEMEHHBIX 3SKOHOMHKO-MaTEMaTHUYECKOM
MOJICJIMPOBAHUU U ONITUMU3AIUH.

e chopMHpPOBATh HABBIKU PEIICHUS MPUKIATHBIX MHKPOIKOHOMUYECKUX
po6JieM IPH MOMOIIY MAaTEeMaTHYECKUX METOI0OB ONITUMHU3ALINH.

® HAy4YUTh MHTEPHPETUPOBATH PE3YJIbTaThl YKOHOMUKO-MAaTEMaTUYECKOTO
MOJICIMPOBAaHUS W TMPUMEHATh MX JUIsi OOOCHOBaHUSI XO3SMUCTBEHHBIX W
YIIPaBJICHYECKUX PELICHUM.

® OCBOMTh 0a30Bble METOAbl ONTUMHU3ALMOHHOIO MOJEIUPOBAHUA U
pelieHus aJIeKBaTHBIX ONTUMU3AIMOHHBIX 33/1a4 B PA3IMYHbIX UHPOPMAIIMOHHBIX
Cpellax C pa3HOW CTENEHbIO MOJHOTHI U COBEPILIEHCTBA HHPOPMALIUU.

e cdopmMupOBaTH OCHOBY ISl TAbHEHIIETO CAMOCTOATEIHHOTO U3YUCHHUS
METOJIOB MaTeMaTHMYeCKON ONTUMHU3ALMK W MOJAEIUPOBAaHUS B Mpoleccax
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

JIns yCmemHoro u3y4yeHus AUCUUIUIMHBL «lccnemoBanue omnepanuiny y
oOy4Jarommxcss JOJKHBI OBbITh CHOPMHUPOBAHBI CIEAYIONIUE TMPEBAPUTEIHHBIC
KOMIIETCHITHH.

® CIOCOOHOCTh TBOPUYECKH BOCIPUHUMATh U HCIOJIb30BaTh JOCTUKECHHS
HayKH, TEXHUKHU B PO ecCHOHaIbHOMU cdepe;

® CIOCOOHOCTH HMCIIOIB30BaTh COBPEMEHHBIE METOJIbI U TEXHOJIOTUHU (B TOM
yucie HHPOPMaLMOHHBIE).

® CIOCOOHOCTh  peliaTh CTaHAAPTHBIE 3a7a4d  MPOQPECCHOHAIBHON
JeSATeTLHOCTH HAa OCHOBE MH(MOPMAIIMOHHONW M OuOimorpaduueckoil KyJabTyphl C
npumenenneM UKT;

® CIOCOOHOCTH HCIIOJIB30BaTh OCHOBHBIE METOJBI €CTECTBEHHOHAYYHBIX
JUCHMIUIMH B MPO(ECCHOHATBHON NIEATENbHOCTH JJIi TEOPETUYECKOTOo U
IKCIIEPUMEHTATBHOTO UCCIICIOBAHMS,

® CIOCOOHOCTh UCIOJIb30BaTh MaTeMaTUYECKUM ammapar u
UHCTPYMEHTAJIbHBIE CpeACTBa Il OOpaOOTKH, aHajliuM3a M CHCTEMaTU3aluu

uHpopmaruy;



® CII0COOHOCTh IMPUMCHSATDH CUCTEMHbIN nmoaxoa u MarTCMaTH4YCCKHUC MCTOAbI

B (I)OpMaJII/I?)aI_II/II/I PCIICHUA ITPUKIIAAHBIX 3a1a4.

e CrOCOOHOCTH OPUCHTHUPOBATHCA B HCCTAHAAPTHBIX  YCIOBHAX 151
CUTyallusiaX, AHAJIM3UPOBATHL BO3HHKAIOIIHUC HpO6JI€MI)I, pa3pa6aTI)IBaTI) u
OCYILIECTBIISATH IJIaH I€MCTBUM.

B pesyaprare wu3ydeHus JAaHHOM JUCHUIUIMHBI Yy  OOy4YaroNIUXcCs
bopMUpyIOTCS clieyIomne NpodeccCuoHaIbHbIE KOMITETCHITUH:

Koa u popmysmpoBka
KOMITETCHIII Jrtansl (OPMUPOBAHHUA KOMIETEHIMH
OIIK-3 — ctocoGHOCTH BHIOpATH MaremaTrueckue u MH(POPMAIIMOHHO-

HHCTPYMCHTAJILHBIC CPECACTBA

TCXHOJIOIT'MYCCKHUE OCHOBEI HepBHqHOﬁ 06pa6OTKI/I

MHTEPIPETUPOBATH MMOTYyUYEHHBIE
pe3yJIbTaThl

U1t 00pa0OTKM SKOHOMHYECKHX |3HAEeT  |dMIOUPUYECKON HWHGPOpPMALUU U MOJCIHPOBAHUS U
JAHHBIX B COOTBETCTBUU C ONTUMU3AIMU TPOOJIEMHOTO SKOHOMHYECKOTO HIIU
MOCTaBJICHHOM 3a/1a4eid, UH(GOPMAITMOHHOTO TIPOIECCOB.
MIPOaHATU3UPOBATH PE3YIbTATHI o -

[IpuMeHsTh CTaHAAPTHBIA MaTeMaTHYECKHil ammapar
pacyeToB U 000CHOBATH

YMeer |M HMHCTpYMEHTJIbHBIE CpPEICTBA Uil OOpaOOTKM HU

MOJIy4YE€HHBIE BHIBOJIBI

aHaynu3a uH(OpPMAaILIMK IO TeME UCCIeIOBAHUS

HaBbikamu ncnosib30Banus 0a30BbIX MAaTEMaTUYECKUX

Brazeer U HHCTPYMEHTAIBHBIX CPEACTB M OLECHKU U

pacuéroB mapaMeTpoB ONTUMHU3UPYEMBIX MoOjele Ha

OCHOBE aHaJIN3a MOJIEBBIX DKOHOMHYECKUX JIaHHBIX.
[1IK-4 — ciocoOHOCTh Ha OCHOBE OcCHOBHbIE TPUHLMIBI U  METOAbI MOCTPOEHUs
OIHMCAaHUs YKOHOMHUYECKUX 3paer | CNTAMH3ALMOHHBIX MaTEMaTHYECKUX MoJienen
MIPOLIECCOB U ABJIEHUN CTPOUTD SKOHOMMYECKUX MIPOLIECCOB Ha OCHOBE
CTaH/IapTHBIE TEOPETUUECKUE U 9KOHOMETPUYECKHX METOJOB U aHAIN3a JaHHBIX.
SKOHOMETPUYECKHE MOJIENH,

Ha ocHoBe onucanusi mpo6JeMHOr0 3KOHOMHUYECKOIO
aHaJM3UPOBATh U

npouecca CTPOUTh CTAHJAPTHBIE MaTEMAaTHUYECKHE
COZIEPIKATEIILHO Ymeer

MOJENU Ui JaJIbHEWIIIEW €ero OINTUMHU3AlUud U
3¢ (HeKTUBHOTO yIpaBIEHUS.

Bnaneer

[IpakTHueckMMH HaBbIKAMHU IOCTPOEHHUS U aHalu3a
CTaHJAPTHBIX MaTeMaTHYECKUX MOJIENEH,
aJIeKBaTHBIX [eNsIM M 33jJadaM  ONTUMHU3ALUU
KOHKPETHBIX IPOU3BOACTBEHHBIX TEXHOJOTUYECKUX U
YIIPaBJIEHYECKUX IPOIECCOB.

Jliist hopMupoOBaHUS BBINIEYKAa3aHHBIX KOMIIETCHIIMN B paMKaX JUCIUTITAHBI

«MccnenoBanue ornepanuiiny MNPUMEHSIOTCS CIEAYIONIUE METOAbl aKTUBHOTO/

HHTCPAKTUBHOTI'O O6y‘IeHI/I$[I JCKOUA-TIPE3CHTAI A, JICKHUA-AUCKYCCHUA, JICKIUA-




Oecena, MeTo KOHCyIbTUpOBaHus, Case-Study, MO3roBO#l MITYpM, BBIITOJIHEHUE

TPYIIOBBIX ¥ MHIWBUAYAJIBHBIX TBOPUYECKUX 3ATAHUM.

I. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH
KYPCA

Pazgen |. OOmme cxemMbl MATeMATHYECKOI0 MOJAeJTHPOBAHMS,
COCTABJIEHMSI W PelIeHUs] ONTHMHM3AIUOHHBLIX 32424 B ONTUMH3AIUMN
peaTbHBIX DKOHOMHYECKHX NpomneccoB oBanus (12 gac.)

Tema 1. Metoabl U coaepKaTejbHble NPUMePbl ONTUMH3ALUOHHOIO
MO/IeJIMPOBAHUS HA OCHOBE JIMHEHHBIX MojeJieil (6 yac.)

Memoo akmuenozo / uHmepaKkmugHo2o 00y4eHus — memoo Jlexyus-
ouckyccus (2 uac.)

OO01mume cxeMbl COCTaBJIEHUS MOJEIIN U ONTUMHU3AIMOHHOMN 3aJJauy JUHEHHOT O
nporpammupoBanus  (JII) MO0 OINHUCAaWI0 DKOHOMHUYECKOW  MPOOJIEMBI.
Tpancnoptasie 3aaaun JII1 ¢ mpoMeKyTOUHBIMHU IMYHKTAMUA W JOTIOJHUTEIHHBIMU
ycioBusiMu. [Iprumepbl MoieTUpOBaHUS U PEIICHHS "HETPAHCTIOPTHHIX" TPoOIIeM ¢
noMmoImipo TpaHcnoptHoit 3amaun  (JIII), xampoBeie 3amauu, (QuHAHCOBBIC
TpaH3aKIMM, T[POU3BOACTBEHbIC JUHAMUYECKHE  3aJlayuHu. CocraBnenue
pacnyicaHuii B IUIAHUPOBAHUM TPAHCHOPTHBIX MEPEBO30K. OTHUMU3AIMOHHBIC
MOJIEIM  YBEJIMYECHUS  ONEpPalMOHHONW  TpuOBUIM 32  CU€T  HM3MEHEHUS
TEXHOJIOTUYECKUX HOpPM, TpoOJieMbl BbIOOpa KpPUTEPUEB U  aJICKBATHOU
JMATHOCTUKHU OTKJIOHCHHM OT IIEJIEBBIX MOKa3aTeNe. IJIEMEHThI TEOPUU rpadoB U
cereil. CBeleHHEe ONTUMU3AIMOHHBIX 3a7a4 Ha rpadax u cersx K 3amadam JIII.
[Tonstua wmHOrokpurepuanbHbix 3agad JIII, MeToasl moOCHEAOBATENIBHBIX
YILyYILIEHUMN.

Tema 2. JjemMeHTbI MApaMeTPUYECKOr0 U LEJOYUCICHHOT0 JUHEHHOTOo
nporpammupoBanus (6 1ac.)

dopMbl W TOCTAaHOBKM  33/lay  TapaMETPUUYECKOro  JIMHEWHOro

IIpOrpaMMHUpOBaHus. [ eomeTpruueckas HHTEpIPETALUA PA3IUYHBIX 3a1a4 C ABYMS



nepeMeHHbIMU. [loHATHE M onpeneneHus pemenus 3aaa4d napamerpuaeckoro JIII.
3amaun JII1 ¢ mapamerpom B kodddummeHTax 1eneBoil GyHKIWWA, TPUHIAN |
ATanbl PEIlICHUs, CUTI0JIb30BaHUsl cuMILIekc-Tabmul. 3anayu JII1 ¢ mapamerpom B
MPaBbIX YaCTIX OTPAHWYEHHM, MPUHIMUII U AJITOPUTM PELICHUS, UCIOJIb30BAHUE
JBOMCTBEHHOTO CcUMILIEKC-MeToAa. 3amaun JIII ¢ mapameTrpom B 1ENEBbIX
GYyHKUMSIX U TPaBbIX YacTSAX OrPAHUYEHUM, MPUHLMUI U AJTOPUTM PEHICHUS.
Cnydan GecKOHEYHOTrO MHOXKecTBa pemieHud. Cilydan HETWMHEWHOW 3aBUCUMOTH
or mapameTpoB B 3azavax JIII. Ilenouucnennsie 3amaum JIII, reomerpudeckas
uHTeprperanns. Metoasl [ oMOpy 1 BETBEH 1 rpaHUL

Pazgea 1. JIEMEHTbI MaTeMaTH4YeCKOro U BBIINYKJIOT0
nporpammupoBanus (12 yac.)

Tema 1. Teopernueckue 0OCHOBBI U 0a30Bble MOHATHS MATEMATHYECKOI0
nporpammupoBanus (MII) (4 yac.)

['pagueHT u TPOW3BOAHAS IO HaIpaBiICHUIO (YHKIUU HECKOJIbKUX
nepeMeHHbIX. ['pagreHT QyHKIMU U MHOXXECTBO €€ YpPOBHS, T€OMETPUUECKUE U
MaTEeMaTUYeCKUE CBOMCTBA B3aMMHOW KoHGuryparuu. OCHOBHBIE TOCTaHOBKH
3aJjay  MareMaruyeckoro  mporpammupoBanus  (MII),  reomerpuueckue
UHTEpIIPETAlUh, HKOHOMUYECKHUE TPUMEPBL. DKCTPEMYMBI: JIOKAJIbHBIE U
riio0abHbIe, YCIOBHBIE W Oe3ycioBHbIe. ['eomerpuss nuHuil ypoBHS. CXeMbl
pemenus npocThix 3agady MII. TIpobGiema HEOOXOIUMBIX YCIOBUM, TPAaHUYHBIE U
BHYTPEHHHE TOYKH JOMYCTUMBIX MHOXECTB, JIOKAJIbHOCTh U TJIOOATBHOCTH.
Teopema Beepmrpacca. CyliecTBEHHOCTh HEIMHEUHOCTH. «PerynsipHbie» u
CHEPETYJISIPHBIE» TOUKHU JIOMYCTUMBIX MHOXECTB 3aaa4 MII.

Tema 2. Heo6xoaumbie yciaoBust ontumaiabHocT Kyna — Takepa (YKT)
U ux padoune ¢popmsl (4 yac.)

Oynknua Jlarpamxka 3agaum MII, muoxutenu Jlarpanxa. Knaccuueckue
HeoOxomumbie ycnmoBus Kyna — Takepa nist 3amau MII B ctangaptHo#t dopwme,
3anuch B MmatpuuHoil ¢dopme. VYKT B ¢dopme PabGouero xpurtepusi, curema
ypaBHeHuil. ['eomerpuueckass wuHrepnperauuss YKT. Poubs perynsproctu

AOIMyCTHUMBIX BCKTOPOB. OKOHOMHMYECKHI u MaTeMaTHYECKUN CMBICJI



ONTUMAaNbHBIX 3HaUeHu MHOxutenen Jlarpamwxka. YKT gns 3agaum JIII: BEIBOABI
ananmm3a. CemioBele Toukw (yHKIMs Jlarpamka, JOCTaTOYHBIC YCIIOBHS
ONTUMAJILHOCTU. TeopeMa O MHUHUMakce B OOLIEM ciydae MPOU3BOJIBHOM
¢ynkunn. Meron MHOxkuUTenen Jlarpanxka kak yactHbli cinydail YKT. DneMeHTsI
MHOTO3HAYHbIX 0TOOpaXXKEHUH, TEOPEMBI O HEMOABMXKHBIX TOUKAX.

Tema 3. 3amaum BbBINYKJIOr0o mnporpamMmmupoBaHusi. Teopus wu
npuJioxenus (4 yac.)

Memoo akmueHno2o / UHmMepaKmueHo2o 00yuenus — memoo Jlekuyusa-oeceoa
(2 uac.)

Bolltykiple MHOKECTBa, CBOMCTBA. Bpllykiible M BOTHYTbIE (DYHKIIHH,
CBOMCTBA, TPUMEPBI. DKOHOMUYECKAsi HHTEPIPETAIUS BOTHYTOCTH U BBITYKIIOCTH,
MOSIBJICHUE BBIMYKJIBIX MHOKECTB B MOJIEISX SKOHOMHKE. JlocTaTouHbIE yCIOBUS
CYIIIECTBOBAaHMS Ceiia. 3ajjauu BhIMykioro nporpammupoBanus (3BII). Teopema o
rJI00aJIBHOCTH JIOKAJIBHBIX AKCTPEMyMOB. Teopembl, TpUMEpbl ¥ OCHOBHOE
cBoiictBO 0 pocrarouHoct YKT. 3amaua JIII kak vactHeiil cnyuan 3BII. 3amaua
KBaJpaTUYHOTO MporpamMmupoBanus,  cBeaeHue Kk 3agade JIII. OcHoBHbIE
onTUMU3aIMOHHbIE 3a1aun BII ¢ BOrHYTHIMU MPOU3BOACTBEHHBIMU (DYHKIIUSIMHU.
@DyHKIMYU cripoca, 3aTpaT U MoTpedieHus. 3aBUCUMOCTh OT TTapaMeTpPOB, TeOpeMa
00 orubatomieii. CpaBHHUTENbHAS CTaTUKA MOTPEOJICHUS U TTPU3BOJICTBA, YPABHEHHE
Ciyurkoro.

Paznea I11. DnemenTsl Teopun urp (12 gac.)

Tema 1. HavanbHble NOHATHA M NpPOCTEHINME MATPHYHbIE
aHTaroHucTH4Yeckne urpbl (3 yaca)

Memoo axkmuenozo / unmepakmueHo2o o00yuenus — memoo Jlexyus-
npezenmauyus (2 vac.)

[IpocTelimass MaTpuyHasi aHTArOHUCTUYECKAass urpa (C HYJIEBOW CYMMOW),
Huctele cTpaTeruv, OCTOPOKHBIE CTPATETUU, TaPAaHTUPOBAHHBIC BBIUTPBIIIA U
MNPOUTPHIIIHM, CEAjJa W ONTUMaJbHbIE pPEHIEHUs B UYHCTBIX CTPaTETHUsX.
JlomuHupoBaHue B  CcTparerusx. PaBHOBECHOE€ CBOMCTBO  ONTHMAaJbHOTO

(cemyioBoro) ucxojaa B MarpuuHoit urpe ¢ 0 - it cymmoii. CMmeniaHHble CTpaTeruu,



paclIupeHrue Wrpbl, BEPOATHOCTHBIE CMBICIbI, CPEIHHE BBIMTPHIIIU. Teopema o
CYILIECTBOBAHUM PEHICHUA B CMEUIAHHBIX CTPATErusix. AJICOPUTMBI PEIICHUH,
rpaduueckuit cnoco6 u cBeneHue k 3amade JIII. AHTaroHUCTUYECKUE HUTPHI C
OECKOHEUHBIM YUCJIOM PEIICHUH, «Ty3JIN», YCIOBUS CYIIECTBOBAHUS PEIICHUM.

Tema 2. Mopaean | 3a1a4M TEOPUM HEKO0OIePATUBHbIX
HEAHTATOHUCTHYEeCKHUX urp (5 yac.)

Memoo axkmuenozo / unmepakmuenozo o0Oyyenus — memoo Jlekyus-
ouckyccus (4 uac.)

HexoonepatuBHble UTrpbl T JHUI] B HOPMaJbHOU Qopme, ompeaeaeHus,
CTPYKTYpa MOJEJIHM U MOCTAHOBKUA OCHOBHBIX 3aj/1ad. TUIBI U XapaKTEPUCTUKHU UTP,
UTPbl C TIOJIHOM W HenosHoW wuHdopmarued. [loHATHUS ONTUMANIBHOCTA B
HekoonepatuBHo wurpe.  PaBHoBecuss Hboma u 3d¢dekTuBHOCTH HCXOIOB,
npobiema "nuiaeMMbl 3akiIOu€HHOr0". CMelIaHHbIe CTPATEr Kak JIMCKPETHbIE
Clly4dailHble BEJIMYMUHBI, HEOOXOJUMOCTh CMEIIAHHBIX CTpaTerud B MOJIETH.
YcnoBus cymecTBoBanus paBHoBecus Hoia u criocodsl HaxoxaeHus. [Ipumepst
PABHOBECHBIX PELICHUN B UTIPOBBIX MOJENAX onurononuil. PaBHosecuss KypHo u
[[ItakensOepra. DPPeKTUBHOCTL pelieHuid, onTuMalibHOCTh 1o Ilapero.
VYcToWUMBOCTh PAaBHOBECUM, MPOLIEAYPHl '"HallynbiBaHUs'". BUMaTpUUHBIE WTPBI,
CBOMCTBAa W alropuTmbl pemieHus. CylIeCTBEHHbIE U HECYLIECTBEHHBIE WIPHI,
npuMepbl. MHOTOIIIAroBbIE U TMOBTOPSIONIMECS WIrphl. J[MHaAMUYECKUEe UTphl B
pa3BépHyTOi (hopMe, HOpManm3anusl Urpbl. JIMHAMUYECKHWE WTPHI C TOJHOM U
coBepiIeHHON wuH(popmarmeil. Meton 00paTHOM WHAYKIUMH, COBEPIICHHOE
MOABITPOBOE paBHOBecHe Hatra. DKOHOMUYECKHUE PUMEDHI.

Tema 3. 3agaum 1 MeTOIbI TEOPUH KOOTIEPATUBHBIX UTP (4 yac.)

OJIeMEHThI, KOHIEMIMM UM MOJACIM TEOPUM KOOMEPATUBHBIX  UIP,
MOJICITUPOBaHUE pACIIPEICIICHHS 3aTpaT, MPUOBLICH, OOIECTBEHHBIX Oar, JoJei
pbIHKAa M JIPYyTHX KOOINEpPAaTUBHBIX 3adad. Koanuuuu #U XapaKTepHUCTUUYECKHE
GYHKIIUU UTPHl I JIUI, OMNpEACNICHUS. DKOHOMHUYECKMM CMBICI M CBOMCTBA.
MOJICTUPOBAHUSI KOOMepaTuBHOTO 3(ddexra, MHAMBUAYaTbHAS W KOJUICKTUBHAS

ParOHAJIbHOCTD. KOHH@HHI/II/I peIICHUs KOOIICPATUBHLIX HUIP, OINTHMAJIbHEBIC



ucxonpl. C — saapa m ux cpoictBa. [IpuHuun ontumansHocT lenmum, BEKTOp
[emyn, akcuoMatuyeckoe nocTpoeHue. @OYHKIUS W pa3Hble BapUaHTHI
BbluncieHus Bekropa lllemmu. Onpepenenuss "cuibl" BIMSHUA TPU NPUHATUN

KOPIOPATUBHBIX PELICHUM.

Il. CTPYKTYPA U COJAEPXKAHUE MIPAKTUYECKOH YACTH
KYPCA

IIpakTHYyeckue 3aHATHS
(36 uac., B Tom uncie 10 yac. ¢ HCOIb30BAHHEM METO0B AKTHBHOTO 00y1€eHHSs])
3ansitue 1. MeToabl 1 NpuMepbl ONTHUMHU3AIUOHHOT0 MOICJTUPOBAHUS
HAa OCHOBe JIMHEHHBIX Moaesied (4 gyaca).
Memoo akmuenozo / UHMEPAKMUBHO20 00YUEHUA — MEMO0 CUMYAUUOHHO20

ananuza (cumyauuonnsle 3a0auu) (4 uac.)

1. CocTaBneHusT MOAEIU U ONITUMM3AIIMOHHOM 3amaun JIII mo omucauro
HKOHOMHUYECKOU MPOOIEMBI.

2. Tpancnoptasie 3aaauun JII1 ¢ mpoMexKyTOYHBIMU MYHKTAMH U
JOTIOJTHUTEJIbHBIMU YCIIOBUSIMU.

3. I[Ipumepsl MOIETMPOBAHUS U PEIICHUS "HETPAHCTIOPTHBIX " MPOOIIEM C
MOMOILBIO TpaHCOpTHOM 3anauun (JIIT).

4. CocraBJieHHE pacUCaHUN B TUIAHUPOBAHUYU TPAHCIIOPTHBIX MEPEBO3OK.

5. OTUMU3AIMOHHBIE MOJIENIN YBEIIMUCHHUS ONIEPAIIMIOHHON TPUOBUIH 32 CUET
W3MEHEHUS TEXHOJOTUUECKUX HOPM .

3ansaTue 2. CBe/leHHe HEKOTOPBIX ceTeBbIX 3ajau K 3aga4yam JIII (uac.)

1. DnemeHTHI Teopuu rpadoB U ceTei.

2. OCHOBHBIC ONTUMHU3AIMOHHBIE 33/1auX Ha rpad)ax U CeTsXx.

3. CBenenue 3a7a4 0 MUHUMAJIBHBIX MYTSIX K TpaHCcOpTHOMU 3amaye JITI.

4. CeneHue 3ajayd 0 MUHUMAaJIbHBIX U MaKCUMAJIbHBIX K 3agade JITI.

5. 3amaua KOMUBOSKEPA KakK IiejounciieHHas 3aaada JIII.

6. Bermaua u o6cyxnenue M3 Ne 1.



3ausTue 3. 3a1a4un NapaMeTPUUYECKOr0 U EJT0YHCTEHHOT0 JIMHEIHOTO
nporpaMmMupoBanusi (4 gac.)
Memoo axkmuenozo / UHmMEPAKMUBHO20 00YUEeHUA — MEmOoO M03208020
wmypma (4 uac.)
1. IToctanoBku 3a1au napamerpuueckoro JIII.
2. 'eomeTpuyeckas UHTEepIpeTalys U rpadhuyeckoe pelieHre 3a/1ad ¢ AByMsI
MEPEMEHHBIMU.
3. 3amauu JIII c mapameTrpom B KO3 dULIUEHTAX 1IETeBOM (PYHKITUH, ITAIIBI
pelieHusi, CUIIOJIb30BaHUSI CUMILIIEKC-TA0JIHII.
4. 3apmaun JIII ¢ mapaMeTpoM B MPABBIX YACTAX OTPAHUYECHUM, AIITOPUTM
pELIEHHUs], HCTI0JIb30BAHHUE IBOMCTBEHHOTO CUMILJIEKC-METOAA.
5. Cnyyan HEIMHEMHOM 3aBUCUMOTH OT lapaMeTpoB B 3aaadax JIII.
6. Llenouncnennsle 3anaun JII1, reomerpudeckas uarepnperanus. Meron
['omopwu.
7. Beimaua u oocyxaenne M3 No 2.
3ansitue 4. 3a1aun U IPUMeEPHI HA YCBOeHUE 0a30BbIX IJIEMEHTOB
MaTeMaTH4ecoro nporpamMmupoBaHusi (4 yac.)
Memoo akmueno20 / UHMEPAKMUBHO20 00YUEHUA — MEM OO M0O3206020 WIMYPMA
(2 uac.)
1. T'pagueHT u MPOU3BOAHAS MO HAMIPABIECHUIO (DYHKIIUU HECKOJIBKUX
MePEMEHHBIX.
2. I'pagueHT QyHKIIMK U MHOXKECTBO €€ YPOBHSI, TEOMETPUUECKHE U
MaTeMaTUYECKHE CBOMCTBA B3aMMHOM KOH(MUTYypaIUU.
3. OcHOBHBIE TIOCTAHOBKH 33J71a4 MaTeMaTH4eckoro nporpammupoBanus (MII),
r€OMETPUYECKUE UHTEPIPETAIIMU, IKOHOMUYECKUE TTPUMEPHI.
4. JlokanbHbIC U TJI00QIBHBIC, YCIOBHBIE U O€3YCIOBHBIE SKCTPEMYMBbI U JTUHUU
YPOBHSI.
5.Pemrenus npocTeIX HEIMHENHBIX 3an1a4 MIL
6. [IpoBepka peryiasipHOCTH TOYEK JOMYCTUMBIX MHOXKECTB 3aga4y MIT.

7. llpumepbl 3HAUMMOCTH HEJIMHEMHOCTH 3aaa4d MI1.



3anaTue 5. HeoOxoaumbie ycnoBusi ontumanbHocT Kyna — Takepa (YKT)
u ux padouune popmsi (4 yac.)
1. ®ynkuus Jlarpanxka u kinaccudeckue Heooxoaumeie ycnoBus Kyna — Takepa
i 3ana4d MII B cranmpapTHoi hopme.
2. 3amuce YKT B marpuuHoit popme.
3. YKT B dopme PabGodero kputepus, cuTeMa ypaBHeHUH. ['eomeTpuueckas
UHTEpIIpEeTals.
4. DKOHOMHUYECKMA W MaTEMaTUYECKUM CMBICT ONTUMAJBHBIX 3HAYCHHM
MHOXUTENEN Jlarpanxka.
5. 3ajaya ONTUMAIbHON JMHAMUKH MOHOIOJHMCTUYECKOTO MPOU3BOJICTBA IPHU
Pa3HBIX 3aBUCHUMOCTSIX MEXAY CIIPOCOM U MPEIIOKEHUEM.
6. CennoBsie ToOUkH GyHKIHS Jlarpanka.
7. Meton muoxwuTenei Jlarpanka kak yactHoii ciydait YKT.
8. Teopema 0 MUHUMAaKCE B OOIIIEM ClIydae MPOU3BOIBLHON PYHKITUH.
9. Bemaua n obcyxaenne U3 Ne 3.
3ansaTue 6. 3a1a4u BBINYKJIOr0 NporpaMmmupoBanus (4 yac.)
Memoo akmuenoz2o / UHmMEPAKMUBHO20 00YUEHUA — MEM OO CUMYAUUOHHO20
ananuza (cumyayuonnsle 3a0auu) (4 uac.)
1. CBolicTBa BBIITYKIIBIX MHOKECTB.
2. BoItykibie v BOTHYTHIE ()YHKIIUHA, CBOWCTBA, TPUMEPHI, UACHTU(DUKATIHS.
3. JJocTatouyHble yCIOBUS CYILIECTBOBAHHUS CE/JIA, BBIYUCICHUS.
4. 3agauu BBITYKJIOTO MPOTPAMMHUPOBAHUS , UACHTU(UKAIIHSL.
5. 3ajaua KBapaTUYHOTO IPOrpaMMHUPOBaHUs, CBeleHue K 3aaade JIII.
6. PemieHne 0CHOBHBIX ONTUMHU3AMOHHBIX 3a1a4 BII ¢ BOrHyThIMU
MIPOU3BOJICTBEHHBIMU (DYHKITUSIMHU.
7. 3aBUCUMOCTD PEIICHUI OT MapaMeTPoB, TeopeMa 00 OTHOAIOIICH.
3ansaTue 7. KoHTposibHass padoTa mo teMam JIMHEHHOr0 U HEJMHEWHOIO
nporpamMmMupoBaHus (2 yac.)
Ceenenue 3amad k 3amadam JIII. Pemenwe mnpocrerimmx 3agad JII ¢

napamerpoM. Pemenune mnpocrenmmx 3amad nenourcieHHoro JIII. 3amucek u



npoBepka YKT B pasueix ¢opmax. Jumarnoctuka 3BIl. Pemenue 3amau
KBaJpaTUYHOTO MTPOTPaMMHUPOBAHUSI.
3anaTue 8. HayanbHble NOHATHS W NpPOCTeHIIMEe MATPUYHBIE
aHTaroHUCTHYeCcKHe UTpbl (3 vac.)
Memoo akmueno2o / uHmMeEPAKMUEHO20 00YUEeHUA — MEM 00 M0O3208020
wmypma (2 uac.)
1. Pemenue nmpocTteMmmx MaTpUYHBIX UIP C HYJIEBOW CYMMOW B UMCTBIX
CTpaTErusx.
2. 3anuck UrpoBOM MOJIETU 110 OMMCAHUIO TPOOIEMBI.
3. 'padrueckoe perieHre MaTpUYHON UTPhl B CMEIIAHHBIX CTPATETHsIX.
4. PemieHre MaTpUYHOW UTPBI cBeAeHUEM K 3aaaue JIIT.
5. AHTaroHHUCTUYECKHUE UTPhI C OECKOHEYHBIM YUCJIOM PEILICHUM, HAXO0XKICHUE
ceqa.
6. Bermaua MJ13 Ne 3 .
3anstue 9. Moae/u v 3a1a4M TEOPUH HEKOOTIEPATHBHBIX
HeaHTaronucruueckux urp (5 gac.)
Memoo akmugnozo / uHmMepaKmueHo20 00y4eHUs — Memoo CUMYAUUOHHOZ0
ananusza (cumyayuonHole 3a0auu) (2 uac.)
1. JomuuupoBanue. HaxoxkaeHue pemeHus o JOMUHUPOBAHUIO.
2. 3anuck UrpoBOM MOJIETHU IO OTMCAHUIO MPOOIEMBI.
3. PaBHOBecus Hoiia B KOHEUHBIX UTpax.
4. PaBHoBecust Hamma B urpax ¢ 06CKOHEYHbIMU MHOKECTBAMH CTPATETHil.
5. DddekTUBHOCTh UTOPBBIX TPODUIIEH.
6. AHaIu3 «IWJIEMMBI 3aKITIOYEHHOTOY JUTS IBYX M 00JI€€ UTPOKOB.
7. Hopmanuzaius urp B pazsépHyToi popme.
8. PaBnoBecus Kypno , lllTakens06epra u MOHOIIOIBHOE.
9. Pemienusi OUMaTPUYHBIX UTP B CMEIIAHHBIX CTPATETHUSX.
10. Bergaua MJI3 Ne 4.

3ansaTue 10. 3agauu u MeTOABI KOONEPATHUBHBIX UTP (4 Yac.)



1. YcnoBus u 3anuch KOOIIEPATUBHOM UI'PBI C XapaAKTEPUCTHUECKUMU
(GyHKIHAMU.

2. DKOHOMHUYECKHE MPUMEPHI (pacipeiesieHue 3aTpaT, MpUObLIU U T.1.).

3. Konnenuumu penieHust KOoOrepaTUBHBIX UT'P, ONTUMaIbHBIE UcX0bl. C — sipa
Y UX CBOMCTBA.

4. Ipunnun ontumansHoctu Lllennu, Bektop lernnu, akcuomaTuieckoe
MIOCTPOEHHUE .

5. OyHKIUA U pa3Hble BapuaHThI BeIuMCieHus Bekropa [lerm.

6. Onpenenenus "cuiibl" BAUSHES MPU TPUHATAU KOPIIOPATUBHBIX PEIICHUH.

3anstue 11. KonTpoabHasi pa6ora no temam teopuu urp (2 yac.)

Pemenne npocTednxX aHTarOHUCTUYECKUX M HEAHTAarOHUCTUYECKHX WIP B

YUCTBIX CTparerusix. PelieHne npocTEeHIIMX UIrp B CMEMIAHBIX CTPATETHsX.
Hopmanuzanuss urp. 3anuch MOJENM IO ONUCAaHUIO NIpodOsembl. Pemenus no

JIOMUHHUPOBaHUIO. Beruuciienue Bekropa [lemnm.

1. YYEBHO-METOAMYECKOE OBECIHEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OB YUAIOIIUXCSI

Ilian-rpaduk BbINOJHEHHSI CAMOCTOSATEIbHON Pad0OTHI M0 JTUCHUILJINHE

IIpumepHbie
Bun
Ne Hara / cpokun . HOPMBI
CaMOCTOSITEJILHOM dopma KOHTPOJIA
n/n BBLINOJTHEHU S BpeMeHH Ha
padoTbI
BLITIOJTHEHHE
8 Henens
1. Brimonnenue pedepara 10 3ammura pedepara
14 Henens pedep m pedep
10 Henmens
2. A IToaroroska k K/P 12 K/P
16 Henmens
Brimonnenne ..
B Teuenune Cnada pacué€tHo-
3. NHauBuyanpHBIX 14
cemecTpa . rpapuueckux 1/13
3aJaHuN
4 uenensa
6 Henes OK3aMeH,
4 9 genens IloaroroBka x 36 IInceMeHHbBIE OTBLETHI
12 Henens JK3aMEeHy U YCTHOE
15 Henensa cobecenoBanue
18 Henmens
HUTOI'O 12




PexoMeHganum 1o caMmocToOsITeIbHOM padoTe CTYAEHTOB

Ocoboe 3HaueHWE JIT OCBOCHHUS TEOPETUYECKOTO Marepuajga | st
npuoOpeTeHuss U (HOPMUPOBAHMS YMEHHM M HABBIKOB HMMEET CaMOCTOSITENbHAs
paboTa CTyJICHTOB.

CamocrosiTenbHas paboTa CTyJAeHTOB mo jgucuuiuinHe «lccnepoBanue
omepanui»  mpeaycMaTpuBaeT U3YYEHUE PEKOMEHIYeMOHl  OCHOBHOM W
JOTIOTHUTEHHONW JIMTEPATyphl, HalMCaHue pedepaTroB, pelmieHne KPOCCBOPAOB,
MOJATOTOBKY K BBIMOJHEHUIO M 3aIIUTE MPAKTUYECKUX pabOT U MPOMEKYTOUHOM
aTTECTallU — SK3aMEHY.

JInst caMOTNIpOBEPKH YCBOCHUSI TEOPETUUECKOTO MaTepHalia, MOJArOTOBKU K
BBITIOJIHEHUIO U 3aIIUTE MPAKTUUYECKUX padOT U clave dK3aMeHa CTYICHTaM II
PexoMenauuu mo padore ¢ Jureparypou

[Ipu camocTosATenbHON paboTe ¢ PEKOMEHIYyEeMOW JTUTEPaTypoil CTyJeHTam
HEO0OXOMMO MIPUACPKUBATHCS OMPEACIICHHON TTOCIE0BATEIBbHOCTH:

— Opu  BBHIOOpE JUTEPATYpHOrO HUCTOYHUKA TEOPETHUYECKOro Marepuasa
Jy4Iie BCEro MCXOJWTh M3 OCHOBHBIX TMOHSTHUN W3y4aeMOM TeMbl Kypca, 4TOObBI
TOYHO 3HATh, YTO KOHKPETHO UCKATh B TOM WUJIM NUHOM HU3JaHUU;

— i Oosiee ryOOKOTO YCBOCHUSI M TOHUMAaHUSI MaTepuana CleyeT YuTaTh
HE TOJIbKO MMEIOIIMECS B TEKCTE OINPEIECICHUS U TOHSTHS, HO U KOHKDETHBIC
MIPUMEPHI;

— 4TO0BI MOJY4YUTh Oo0Jiee OOBEMHBIE M CHCTEMHBIE NPEACTABJICHUS 10
paccMaTpuBaeMOM TeMe HEO0OXOJIMMO MPOCMOTPETh HECKOJIBKO JIUTEPATyPHBIX
HMCTOYHUKOB (BO3MOYKHO aJIbTEPHATUBHBIX);

— HE CJEeAYyeT KOHCIEKTUPOBATHh BECh TEKCT MO pacCMaTpUBAEMON TeMe, TaK
KaK TakOW TMOJXOJl HE JaeT BO3MOXKHOCTH OCO3HATh Marepuaj; HEOO0XO0IMMO
BBIJICJIUTh U 3aKOHCIIEKTUPOBATh TOJIbKO OCHOBHBIE MOJIOKEHUS, ONMPEACICHUS U
MOHSTHUSI, TTO3BOJISIONINE BEICTPOUTD JIOTUKY OTBETA HAa U3y4aeMbI€ BOIIPOCHI.

1. CamocTosiTe/IbHAS PA00TA MO BHINOJHEHUI0 AHAJTUTHYECKUX

pacyéTHoO-rpaduUecKuX 3aJaHUU M0 KAXKIAON U3y4aeMOH Teme.



1.1 BrimonHeHHe aHATUTUYECKUX pacu€THO-Tpaduueckux 3aganuii mo Teme
Ne 1.1 BxiIt0YaeT BONPOCHI:

[Ipumepsl mOCTpOEHHST TpaHCHOPTHBIX Mojenern JIII mo nepBUuYHOMY
ONHMCAHUID TPOU3BOJCTBEHHOW «HETPAHCHOPTHOI» MPOOJIEMBI, OMNpeEIeICHUE
UCKOMBIX TMEepeMEeHHbIX U mnapameTpoB. [locTpoenue 1eneBod  QyHKIIUU
npobsemMHoro mporecca. PopMmyaupoBKa ONTUMHU3AIMOHHOW 3amaum  JIII.
Pemrenue 3anaun JII1 B Excel. Ananu3 pemenuns u pacuér mokasareseil. AHaIN3
Ha 3aBUCUMOCTb OT napaMeTpoB. CCOCTABICHUE U 3aMUCh JTOMOJTHUTEIBHBIX 3a/1a4
C JIONOJHMUTENIbHBIMU JaHHBIMU. Bpeimonnenne M3 Ne 1.

1.2 BrImonHeHNE aHATUTHYECKUX pacu€THO-rpadudeckux 3aaanuii mo Teme Ne
1.2, BKIIIOYAET BOMPOCHI:

3agaum JIII ¢ mapameTpoM B ko3¢ duiimeHTax 1eaeBoi GyHKIUU, TPUHITUI U
ATambl PEIICHUs, CUTIOJIb30BaHUs cuMILIeKc-Tabmuil. 3anayu JII1 ¢ mapamerpom B
MPaBbIX YaCTAX OTPAHWYEHUW, NPUHUUII M AJTOPUTM PEUICHUS, WCIOJIb30BaHUE
JIBOMCTBEHHOTO CUMILIEKC-MeTo/la. Ciaydan 0€CKOHEYHOTO MHOXKECTBA PELICHUM.
Cnydyan HeTMHEWHOW 3aBUCUMOTH OT IapaMeTpoB B 3agayax JIII.

Bremoanenne MJI3 Ne 2.

1. 3 BrlnonHeHNE aHAIUTUYECKUX pacu€THO-Tpaduueckux 3aganuit mo Temam
Ne 2.1 — 2.2 Bxitovas BOOpockl: ['pagueHT ¥ NPOM3BOJHAS 1O HAIMPABICHUIO
(YHKIIUU HECKOJIBKUX MEPEMEHHBIX. ['paueHT (GyHKIIMU U MHOKECTBO €€ YPOBHH,
reOMETPUYECKUEe M MaTeMaTUYeCKHe CBONCTBA B3aMMHOW KOH(MUTypaIUH.
HccnenoBanne Ha skcTtpeMyMbl. [Ipumeps! 3anucu ycnosuit YKT n ux nposepxka.
CennoBbie Touku (yHKIUs JlarpaHka, JOCTaTOYHBIE YCIOBUSI ONTUMATbHOCTH.
Teopema 0 MUHHMakce B OOIIeM ciy4ae NPOU3BOJILHON (GyHKIHH. MeTon
MHOXxUTenen Jlarpanxa kak yactHelil ciaydail YKT. [Iluarnoctuka nanuuus 3BII1 B
JTaHHOU mojenu. Pemenue npocrenmux 3amaqd MII.

[Ipumepsl OTCYTCTBHS PELICHUM.

Brmomaenne MJI3 Ne 3.

1. 4 BplInoHEHHE aHATTMTUYECKUX pacu€THO-Tpaduyeckux 3ananuii mo Temam

Ne 3.1-3.2 Bk/IIOYAET BOMPOCHI:



Pemenne npocTenmmx MaTpUYHBIX UTP C HYJIEBOM CYMMOM B YHCTBIX CTPATETUSX.

3anuch WUTPOBOM MOJENHM TO OINMWCAaHUIO TpoOnembl. ['paduyeckoe pemieHHe
MaTpUYHOM WIPhl B CMENIAHHBIX CTpaTerusix. PemieHue MaTpUyHOM UIPbI
ceenenrem k 3amade JIII. HaxoxaeHnue pelieHus O JOMUHUPOBAHUIO. 3allUCh
UTPOBOM MOJENM MO OmMcaHuio mpooOsembl. PaBHoBecusi Hoima B KOHEUHBIX
urpax. PaBHoBecuss Hama B urpax ¢ GECKOHEYHBIMH MHOKECTBAMHU CTPATETUU.
D¢ddexTuBHOCTh HTOPBBIX Tpodriiel. AHAIN3 «IUJIEMMBI 3aKIIIOUEHHOTOY» IS
IBYX U Ooiiee urpokoB. Hopmanuzaius urp B pa3BEpHyToil hopMme.

Beinmonnenne MJI3 Ne 4 .

1. 5 BrinonHeHne aHATUTUYECKUX pacdETHO-rpaduueckux 3amanuii mo Temam
Ne 3.2 - 3.3 BKJIIOYACT BOMPOCHI:
Brruncnenue Bekropa lllenim KoonepaTuBHON UTPHI.

Brimonaenne MJI3 Ne 5 .

OO0Opa3upbl aHATMTHYECKUX PACYETHO-TPAPUUYECKHUX 3aTaHUI J1JIA
CaMOCTOSAITeIbHOM PadoThI.

1. 3ananme 1. ®dupma J0DKHA BBIMOTHUTH KOHTPAKT IO MTOCTaBKE MPOAYKIIUHU B
TeYeHHH 4-X TieproaoB Mo b; B kaxaenii mepuoa. Pupma uMeer aBa mexa. B niexe
1 MomHOCTH, TpOM3BOACTBA B oOjaraercs mrpadoM S 3a  Kaxabld
NPOCPOUYCHHBIN  MEPHOJ. 3aTpaThl HA XpaHEHUE OJTHOW EAMHUIIBI ¢ TIeproaa I 1o
nepuoa I+1 paBubl h; . HaliTu mimaH mpow3BOACTBA W OTIPY3KH MPOIYKIIUH IO

KOHTPAKTy C HAUMCHBIIINMHU 3aTpaTaMHu.

i 1 2 3 4

b; 256+4n+m 204+n+2m 247+3n+2m 324+2n+m
{; 145+2n 84+3n 210+n 123+4n

K; 90+p 120+2p 140+3p 110+4p

l; 100+2m 102+m 124+m 153+2m
m; 100+2p 130+3p 180+4p 160+p




h; 30+2n 40+n 50+3n *

Si 30+n

Hononnumensroe ycnosue (/[Y). Jlons 3apmiatsl B uznepxkax cocraniset 50%.

[To noroBopy Mexy GpupmMoii U Tpo(CO030M 3a KaxK/IbIil IeHb BHIHYKIECHHOTO

(o mpuunHe (GupMbI) MpocTost paboTHUK TosTydaeT 60% OOBIYHOTO JHEBHOTO
3apaboTka »Toro nmnepuoja. PaccuumTaTh ONTUMAaNbHBIN TUIaH MPOU3BOJCTBA U
OTTPY3KHU IPOJYKIIMHU IO KOHTPAKTY ¢ yu€toMm 3toro V.

3nech: N - HOMEp BapuaHTa; M - HOMEP TPEeTheil OYKBHI 10 andaBUTy B haMUITUU

CTYJIEHTA; P - HOMEp Mecsla AaThl POKICHUS CTyIACHTA.

2. 3aganme Ne 2.

JUIsi TpOM3BOACTBA TPEX BHJOB M3JCIHUM IPEANPUATHE HCIOJIB3YET TPH
BHUJIA ChIpbs. HOpMBI pacxoma KakIoro BHJIA CHIPbsS ONPEAEISIOTCS MaTpuuen A.
[peanpusTie MOXKET KCIIOIB30BaTh ChIpbs | Buma He Oosee by en., Il Buma — He
oonee b, en., Ill Buna — ue Gonee b; en. Llena Cj eauHUIBI MPOSYKIMU

KQKIOr0 BHJIA | JIMHEHHO 3aBUCHUT OT HEKOTOpOro mapamerpa t , u 93Tta
3aBHCHMOCTb MMeEeT BUX Cj = @ +dj: t, j=1,23.

Jlna xaxmoro 3nauenus napamerpa t e [0, 10]  maiimgure Takoii nman
BBIYCKAa NPOAYKIMH, pPEalu3alus KOTOPOro 0OECIeYMBAaeT MaKCHMAaJbHBIH
BBIIYCK H3JETMA B CTOMMOCTHOM BBIPKEHHH.
3nauenus bj, @, d;, j = 1,2,3 nansl no Bapuantam B Tabmuue 1. Marpuna A

JUUISL KQXKJI0Oro BapyMaHTa jJaHa Huke B Criucke 1.

Tabnuma 1.

Bapuantr g, d; do d, ds ds by b, bs
1 3 2 14 -1 4 1 50 40 60
2 2 1 22 -2 5 1 60 80 50

3 1 2 16 -1 1 2 70 40 90




4 24 -2 3 1 2 1 40 50 30
5 4 1 18 -1 3 2 30 50 40
6 2 2 12 -1 7 1 50 80 60
7 3 2 15 -1 4 1 80 40 60
8 26 -2 4 1 2 2 60 70 80
9 22 -2 4 2 3 1 90 70 80
10 1 2 24 -2 3) 1 80 60 50
11 3 2 18 1 7 1 90 60 70
12 2 1 16 -1 3 2 40 60 70
13 14 -1 1 2 4 1 30 50 40
14 15 -1 7 1 1 2 40 60 70
15 2 2 28 -2 1 1 80 60 70

Cnucok 1 BapuanToB Matpuil A juist 3aganuii 1 u 2.

1 2 3] 3 2 4 0 2 3 2 3 1
110 4 1 2 [2 5 0 3[5 4 1] 4[4 0 2]
2 0 1l 6 0 3 2 0 6 6 5 0
1 0 3] 4 2 3 5 2 0 6 2 3
514 5 0 6 [1 0 5] 7[3 4 1] 8[{] 4 1]
2 3 1] 0 4 2 2 0 6 2 5 0
4 2 0] [7 0 3] 0 4 3 2 1 3
910 5 1 1010 4 1 11[5 1 ﬂ] 12 [5 4 D]
2 3 4] 2 5 11 2 3 4 0 2 6
3 20 1 4 3] 0 5 3
13[1 4 3] 14 10 5 2 15[2 4 1]
2 0 5 6 3 0l 2 6 0

3. HaliTu onTuManbHBIM TUTAH 3aMEHbBl OOOpPYAOBAHMS Ha MEPUOA
HPOJIOJDKUTEIBHOCTBIO 6 JIET, eclii rojoBoi noxox r(t) u ocrtarouHas CTOMMOCTb
S(t) B 3aBHCHMMOCTH OT BO3pacTa 3ajaHbl B TaOJMIle, CTOMMOCTh HOBOTO
obopynoBanusi paBHa P = 7, a Bo3pacT o0O0OpyAOBaHHS K Hadaily

9KCINTYyaTalMOHHOTO I€pruoaa COCTAaBJIACT 1 rox.



t [0[1]2]3]4]5]6
) |9]8[7(7]|7]6]6
St |7/6|5[4(4]3]2

OOopynoBaHue KCIUTyaTUPYETCS B TEYEHUE 3 JIET, OCIE ATOro nponaaetcs. B
Hayaje KaXJIOro roja MOXHO NMPHUHSITH PEIICHUE COXPAHHUTh 00OPYJAOBaHHE WIIN
3aMEHHUTh €ro HOBbIM. CTOMMOCTH HOBOTO oOopymoBaHus P, Ilocme t jer
DKCIUTyaTaliii 00OpYAOBaHUE MOKHO TpojaTh 3a S (t) pyOnedt (IUKBUIHAS
CTOUMOCTB). JIOXOJBI OT KCIUTyaTallud B TEUYCHHE Tojla 3aBUCAT OT BO3pacTa t
00OpyTOBaHUS K Hadaldy 3TOro roga u paBHel [(f) . OnpeneiauTs ONTHMAIbHYIO
CTPaTETHIO AKCIUTyaTallid 00OPYIOBaHMsI, YTOOBI CyMMapHbBIE JTIOXOMIBI C yUETOM

HayabHOU IIOKYIIKHU U 3aKJIFOYUTEIBHOM MpoaaXKu OBLITM MaKCHUMaJIbHBI.

3. U3ob6pa3uth nuaun ypoBHs f(X,y)=C crnemyromux GyHKIUI U yKa3aHHBIX

koHctanT C. Paccuurath BCIIMYUHY TI'paauCHTA B O6HICM BHUAC H HAWTU €ro

3HAUEHMs B yKa3aHHBIX Toukax M,. M300pa3urh HalileHHbIE TPAJUEHTHI B BHJIE

BEKTOPOB, HCXOIAMIMX M3 3aaHHbIX Touek. | (X, Y) = (X -)*+(y+2) npu C
=0:1; 4 M; = (1;-2), M, = (2; -2), M3 = (-1; -2); Haiitu rpagueHt u
NPOM3BOIHYIO MO HANPABIECHUIO | 3aaHHOI QyHKIMK B Touke M . Jlid 3a1a4u a)

M300pa3uTh BEKTOP | U TPATUEHT 33JJaHHON (PYHKIIMU B YKa3aHHOM TOYKE.

4. B nannbix 3agayax MIT npoBeputs BoinonHeHne YKT B yka3zaHHBIX TOUKax.

9
.Xx -I—.\‘,x:, — 6 -> min,

l)x2+x‘<3 i
x +X» x{_' — X] - 7 = max, X;-{ 3X,+ 5 — min,
U’_ = (), j(] .\'%+x%—4«\'2-<0, v\l‘* lf—-t—{— Xy \\'—'“),

b=yl 105), X %—120, x>0, X1—X<0D,

x4=1(0, 2, 0), V=1, 1). W= (1, —4),

\ —(‘2 0, 0), x® =0, —1), ..”f((), =1

\' & :(11 3 0)' x(:‘)_(l 3 x("'):((), 0),

M=, 0, —2). x = (2, o o] 4y



33[[3‘-13 00 onTUMaJIbHOMN CTPATCTHH IIPOJaK1 SKOHOMHUYICCKOI'O dKTUBA B TCUCHUHU

N BPEMEHHBIX IEPUOJIOB.

5. AKTUB BBICTaBJI€H Ha TNPOAAXY U JOKEH OBITh TpOJaH B TEYCHHH N
BPEMEHHBIX IMEPHUOJIOB. M3BectHo (Wnum ¢ GONBIION  JOCTOBEPHOCTHIO
NPEIoNaraeTcs), 4T0 B KAXKIBIE TEPHOJA IOCTYMAeT OIHO TNPEIIOKCHHE O
nokyrike 1o neHe C; C BeposTHOCTBIO P; . MHOXecTBa BO3MOXKHBIX 3HAUCHUH 1IEH
u ux BepositHocted {C; ...Cn } m  {P; ...Py, } mamel. PaccumraTe u ommcath
ONTUMAIBHYIO CTPATETHUIO MPOJIAXKH, KOTOPOH JOJDKEH MPUACPKUBATHCS MPOAABEI

B TEYEHUU BCETO MEpUoIa mpojax. N=5, m=4.

BapuanTel

Ne 1 2 3 4 5 6 7 8 9 10 (11 |12 |13 |14 |15

Cq 200 | 270 {910 (34 |55 |150 {110 |25 |300 |50 |113|420 510|390 |670

C 300 | 350 | 930 |48 |66 | 270|180 |28 |310 |55 |119 |430 | 515|410 |673

Cs 500 | 510 | 960 (65 |79 |300 (220 |34 |330 |58 |123 |435 525|415 |679

Cs 700 | 690 | 990 (80 |93 |450|350 |48 |360 |61 |127 |440 | 540|430 | 684

100P, |15 |25 |20 |10 (15 |25 |35 |30 |15 |05 |35 (25 |20 |10 |25

100P, |35 |20 |35 |45 |35 |30 (40 |35 |45 |50 [40 |35 |40 (45 |35

100P; |30 |40 |30 |30 |30 |25 |15 |20 |25 |35 (20 |25 |25 |25 |30

100P4

6. 1. [ns OuMaTpUYHOUN UTPBI, B YUCTHIX CTPATETUAX BHITIOIHUTS:

1.1. Haiitu Bce paBHOBecust Hama;

1.2. DddextuBHbl 1 HaaeHHBIC paBHOBecus? 1.3. Ecth i ucxon Buaa
"JlnsiemMa 3aKo4€HHOTr0"?

2. BBINONHUTB TE K€ MYHKTHI ISl PACIIUPEHHOW UTPBI B CMEILIAHHBIX

CTpaTETusIX.
Bl B2 B3 B4
Bl Bz Bl BZ Bl Bz Bl BZ
6 3 -5 5 11 13 3 4
Ay 6 10 A 4 -1 A, -6 8 A, 9 10
A, | 10 5 A, |9 3 A T 15 Al -4
4 6 -7 -8 4 3 14 6




B5 B6 B7 B8

Bl Bz Bl Bz Bl Bz Bl BZ

Al 7 9 A | 4 3 9 13 Al O 3
6 10 6 3 A, 4 -1 11 9

A, | 10 5 A |7 2 A, | 10 7 A |7 2
4 2 2 9 5 -2 10 12

7. 3amaya 1. OnTumanbHOE pacnpeaeseHue NpuObUIM (KOOIEpaTUBHOE
pELICHUE WIPbl C pa3leleHUEM IMO0JEe3HOCTH). MMerTcs Tpu npeanpusTus,
CHELUAIN3UPYIOIIKMECS] Ha BBINYCKE KOMIUIEKTYIOIMX Jaetaned A wiau B
OJIMHAKOBOW CTOMMOCTH, MPUYEM H3JENHe coOUpaeTcs U3 OJHOU AeTanu A u
OIHOW neta B-B0O3MOXHOCTH NpeanpUsITHN IO BBINYCKY O3THUX JETaleh
npuBeseHbl B Tabn. 1. Tak kak HM OJHO M3 MPEANPUSATUN HE B COCTOSHHUU
CaMOCTOSITEJIbHO TPOU3BOAUTH JAHHOE M3JEIME, TO OHU 3aKIIOYAIOT MEXKIY
co0Ol JIOrOBOp C TMOCHEIYIOUUM pacnpeneneHuemM npubsuid. Kakoe
pacmpesesieHie NpUObBUIM MEXIy O3THMH TpeMs MNPeanpUsTUIMUA OyJer
ONTUMAJIbHBIM.

Taomuma 1.

A B

1 900 0

2 600 0

3 0 1000

1. Pacuér xoonepatuBHOTro 3(pexTa KoaauIui.

2. CocTaBlIeHHE YCIOBUN NMPUHAMIIEKHOCTH Aenexa K C-aapy U UX PEIICHUSI.
3. Ompenenenue He MMyCTOTHI U TPAHULL SApA.

4. Haxoxnenne Bekropa lllerum B cyliecTBEHHBIX KOONEPATUBHBIX UTIPaX.

5. Ucnonw3zoBanue nnsi  pacu€roB Bekrtopa llemnam koMOMHATOpHO -

BEPOATHOCHOW MHTEPIIPETALINU KOOPAUHAT BEKTOPA.

6. Beruncienue Bektopa lllenmu ayst "nmpocteix" urp.



3agaua 2. OueHKa «CUJTbD JepKaTee aKInui.

AKIMA HEKOTOPOW AaKIMOHEPHOW KOMIIAHMM  PACIPEIEIICHBl  MEXKIY
YEeTBIPbMsI aKIHOHEepaMu, IpuueM akiuoHep 1 oOmamaetr 10\% Bcex aKImid,
akponep 2 — 20\%, axmuonep 3 — 30\% wu axmmonep 4 — 40\%. Ha oGmiem
coOpaHMM  aKIIMOHEPOB pEIICHHWE TMPUHUMAETCA IO TNpPaBUIy IPOCTOrO
OOoJIbIIMHCTBA (OHA aKIMs paBHA OJAHOMY Tojiocy). HalTh OIeHKY «CHIIBDY
aKIIMOHEPOB TPU JAHHOW cxeMe royiocoBaHus. OLEHUTE «CUIIy» JiepxKarenen
aKIMH, ecliy perieHue OyJeT MPUHUMATHCS KBATU(PUITMPOBAHHBIM OOJBIIMHCTBOM

(He meHee 2/3 TOI0COB).

2. CamocrosTeabHast padoTa 1o NoAroTOBKe M HANMUCAHUIO
AHajguTH4yeckoro pegepara.

MeToauyeckue yKa3aHMIO K BbINOJHEHUIO pedepara. [leau u 3agauu
pedepara

Pedepar (ot nar. refero — poxinaawiBaro, COOOIIAr0) MPEACTaBIAET COOOM
KpaTKO€ M3JI0)KEHUE NMPOOIeMbl MPAKTUYECKOTO MM TEOPETUUECKOI0 XapaKkTepa C
(bOpMyYIMPOBKOI OMpEAEIIEHHBIX BHIBOJOB 10 PACCMAaTPUBAEMOM TEME.

[ensmu Hanucanus pedepara sIBIASIOTCA:

— pa3BUTHE Y CTYJCHTOB HAaBBIKOB TIOMCKA AaKTyaJlbHBIX MpoOJemM
TOBapOBEICHMUS;

— pa3BUTHE HABBIKOB KPATKOI'O M3JI0XKEHUS MaTepHasa C BBIJCICHHEM JIMIIb
CaMbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOAUMBIX JUIsl PACKPBITUS CYTH TIPOOJIEMBI;

— pa3BUTHE HABBIKOB aHAJM3a M3YYEHHOrO0 Marepuana u (hopMyJIupOoBaHUs
COOCTBEHHBIX BBIBOJIOB 10 BBIOpAaHHOMY BOINpPOCY B MNHCbMEHHOU (opme,
HAyYHBIM, TPAMOTHBIM SI3IKOM.

3amauaMu HanucaHus pedepara sBISIOTCS

— HAY4YUTh CTYJIEHTa MaKCUMaJbHO BEpHO NEpelaTb MHEHHUS aBTOPOB, Ha
OCHOBE pabOT KOTOPBIX CTYICHT MUIIIET CBOM pedepar;

— TMOJTOTOBUTH CTYJEHTA K JAJTbHEHIIEMY YYaCTHIO B HAYYHO-TIPAKTHYECKUX

KOH(epeHUUsIx, cCeMUHapax U KOHKypcax;



— IIOMOYb CTYJIEHTY ONPEAECIUTHCS C HMHTEPECYIOUIEM €ro TeMOu,
JaJbHEUIlee PacKpbITUE KOTOPOH BO3MOXHO OCYIIECTBUTh NPU HANUCAHUU
KypCOBOM pabOThI WJIM BBITYCKHON KBAIU(PUKAIMOHHON pabOTHI.

OcHoBHBbIC TPe0OOBaHUA K COEP:KaHUIO pedepaTa

Pedepar momkeH OBITH HamuMcaH KaXXIbIM CTYJACHTOM CaMOCTOSITEIBHO.
CTyleHT MOJKEH HMCMHOJIb30BaTh TOJBKO T€ JIMTEPATYpHbIE UCTOYHUKU (HAy4dHBIE
CTaThbu, MOHOTpaduu, MOCOOUsI U T.1.), KOTOPhIE UMEIOT MPSIMOE OTHOIIECHUE K
n3OpanHoi wM Teme. He JomyckarOTCs OTCTpAaHECHHBIE PACCYXIACHUS, HE
CBSI3aHHBIC C aHAIM3UpyeMou mpobiieMoi. OriaBieHne JOHKHO YETKO OTpaXkaTh
OCHOBHOE COZEpKaHUE PadOThl U 00€CTICUMBATh MTOCJIEI0BATEIIbBHOCTh U3JI0KCHUSI.
CryzneHTy He0OXOAMMO CTPOTO MPUIEPKUBATHCS JIOTUKHU U3JI0’KEHUS — HAYUHATD C
ONpEeNeNICcHUs] W aHajlu3a TOHATUW, TEepedTH K IIOCTAaHOBKE MPOOJIEMBI,
MpOaHAIN3UPOBATh MYTU €€ PEIICHUS W CAEJNaTh COOTBETCTBYIOIIHME BBIBOMI.
PabGoTta momkHa OBITH JOCTATOYHO KpaTKOM, HO PaCKpBIBAIOIICH BCE BOIPOCHI
COJICpKaHUS U TEMY.

[To cBoeit cTpykType pedepar J0KEH UMETh TUTYJIbHBIN JIUCT, OTJIABIICHUE,
BBeleHUE (TA€ CTyIeHT (OpMyIupyeT MpoOjeMy, MOJUISKAIIYI0 aHaIu3y |
UCCIICIOBAHNUIO), OCHOBHOM TEKCT (IJe TMOCIeJOBAaTEbHO  PaCKpbIBAETCS
n3OpaHHasi Tema), 3aKitoueHue (Tae CTyACHT (HOPMYTUPYET BBIBOJIBI, CACIAHHbBIC
Ha OCHOBE OCHOBHOTO TE€KCTa pabOThI), CIIMCOK UCIOIb30BAHHBIX UCTOYHUKOB (10-
15 naumeHoBanuii). B criMcoK KMCMOMB30BaHHBIX UCTOYHUKOB BHOCSITCSI HE TOJIBKO
WMCTOYHUKHU, Ha KOTOpBIE CTYJEHT CChIJIAeTCs MPU TMOATOTOBKE pedepata, HO U
WHBIE, KOTOPbIC ObUTM U3Y4YEHBI UM IIPU TOATOTOBKE pedepara.

Odopmiienne pedepara OCyleCTBISIETCSI B COOTBETCTBHH ¢ TpeOOBaHUSIMU K
0(OPMIICHUIO TIMCHbMEHHBIX PabOT, BBIMIOJHSAEMBIX CTYJEHTAMH U CIYyLIATEIIMHU
JAB®Y (2011 r.) wmm Meroanueckumu ykazanusimu [HIOM  JIBOY 1o
BBITIOJIHEHUIO U O(GOPMIICHUIO BBITYCKHBIX KBAaTU(UKAIIMOHHBIX U KYPCOBBIX
pabot (coct. B.B. JIuxauesa, A.b. Koconamnos, I'.M. CsicoeBa, E.I1. Bonogapckas,

E.C. ®umenko. — Bmanusocrok: M3natenbckuit qom JlansHeBoCT. deaepan. yH-Ta,

2014. — 43 c.).



Hopsigok caaum pedepara U ero OLEHKA

Pedepar mumiercst cryaeHTaMu B CPOKH, YCTaHABIMBAEMbIC TIPEIIOaBaTEIEM
0 pealu3yeMoil JUCHMIUIMHE, W CHaeTCs TPEeroaaBareiio, BeAyIIeMYy
JTUCITUTUTIHY.

[Tpu omeHke pedepara YIUTHIBAIOTCS COOTBETCTBHE COJEP)KAaHUSI BHIOPAHHOM
TeMe, YETKOCTh CTPYKTYpPBI pabOThI, yMEHHE paboTaTh C HAYIHOU JUTEPATYpOi U
HOPMATUBHBIMA W TEXHUYECKHUMH JTOKYMEHTAMH, JIOTHUYECKH MBICIUTh, BIIAJCTh
po(hecCHOHATFHOM TEPMHUHOJIOTHEH, TPAMOTHOCTH O(OPMIICHHUS.

[To pe3ynpTaTam mpoBepku pedepaTta U ero 3amuThl CTYACHTY BBICTABIISCTCS
OTIpE/IeTICHHOE KOJMYECTBO OalljIOB, KOTOPOE YUYUTHIBAECTCA TpU OOIIEH OICHKE
MIPOMEKYTOUHOM aTTeCTAIIUH.

Kpurtepuu ouenku pedepara

— 100-86 OamioB BBICTABISIETCA CTYACHTY, €CJIM CTYACHT BBIPA3WJI CBOE
MHEHHE TI0 C(QOpPMYJIUPOBAHHON MpodiieMe, apryMEHTHUPOBAI €ro, TOYHO
OTIPE/IETUB €€ COJIepKaHue M cocTaBisttonue. [IpiuBeeHbl JaHHBIE 0TEYECTBEHHON
U 3apyOeXHOW  JHUTEpaTypbl, CTAaTUCTHYECKUE CBEIEHUs, UHOOpMAIs
HOPMATHUBHO-TIPAaBOBOTO xapakTepa. CTyIeHT 3HaeT W BIAJCET HABBIKOM
CaMOCTOSITENTLHOM MCCIIEA0BATEIHCKON pabOThI IO TEME MCCIEAOBAHNUS; METOAAMH
U MpUEeMaMU aHaJlh3a TEOPETUYECKUX W/ MPAKTUYECKUX ACMEKTOB M3ydaeMOu
ob6nmactu. DakTUYECKUX OMIMOOK, CBSI3aHHBIX C TOHMMAHUEM TIPOOJIEMBI, HET;
rpaduuecku padbota ohopmiieHa MPABUIIBHO;

— 85-76 OamnmoB — paboTa XapaKTepU3YETCS CMBICIOBOW IEIBbHOCTHIO,
CBSI3HOCTBIO U TOCIIE0BATEILHOCTHIO U3JIOKEHUS; TOMYIIeHO He Oosiee 1 ommOKu
npu OOBSCHEHWHW CMBICIA WM cojaepkaHus mpoOiembl. s apryMmeHTaruu
MIPUBOISITCS JTAaHHBIC OTE€UYECTBEHHBIX u 3apyOeKHBIX aBTOPOB.
[TpoleMOHCTPHPOBAHBI HCCIICAOBATEIIBCKUE YMEHHMS W HaBbIKA. DaKTHYCCKHUX
OIMOOK, CBSI3aHHBIX C TOHMMAaHHWEM TpoOseMbl, HeT. JlomyIieHbl oHa-IBE
omrOKku B 0hOpMIICHUH PaOOTHI;

— 75-61 Oay1 — CTYJAEHT MPOBOJUT JIOCTATOYHO CAMOCTOSITEJIBLHBIN aHaJIN3

OCHOBHbBIX 3TaIlOB M CMBICJIIOBBIX COCTAaBJIAIOIIHUX HpO6J’IeMBI; IMOHUMaeT 0a30BbIE



OCHOBBI W TEOpETUYECKOe O0OOCHOBaHME BbIOpaHHOW TeMbl. [IpuBIeUeHsbI
OCHOBHBIE HCTOYHMKH I10 paccMaTpuBaeMoil Teme. JlomymieHo He 6osee 2 omudok
B CMBICJIE WJIU COJIep >KaHUU MpoOsieMbl, 0OPOpMIIEHUN pabOThI;

— 60-50 6ammoB — ecnu paboTa MPEACTaBISACT COOOM TMEpECKa3aHHBIA WU
MOJIHOCTBIO TIEPETNHCAHHBIA HMCXOAHBIA TEKCT, 0e3 Kakux Obl TO HHU OBUIO
KOMMEHTapueB, aHainu3a. He packpblTa CTpyKTypa U TeOpeThyYecKas
coctaBisitonas TeMel. JlomymeHo Tpu win 6oiee Tpex OMMOOK B CMBICIIOBOM
CoJIep KaHNM PaCKpbIBaeMOM MTPOOIeMBbI, B 0(hOPMIICHUH PAOOTHI.

Temaruka pedeparos

1. Iloctpoenue JIMHEWHBIX ONTUMU3AIMOHHBIX MoJenen
MUKPOSKOHOMHUYECKUX MPOLECCOB U MPOU3BOJICTB.

2. MopgenupoBaHue M ONTHMH3AIUS TPOIECCOB COCTABICHHS PEIENTYp
MPOJIYKTOB C 33JJaHHBIMHU (PYHKIIMOHAIBHBIMA CBOMCTBAMH.

3. PemieHuve onTUMH3AalMOHHBIX TNPOU3BOACTBEHHBIX 3a1ay B cpeae MS
Excel B npunoxenun «[louck pemeHuin.

4. HerpuBHanbHbIE JOTUCTUYECKHE ONITUMU3ALIMOHHBIE MOJIETH U 3a/1a4H.

5. HerpuBuanpubpie mnpumepsl MojenupoBaHusi Ha 0aze TpancrnopTHOU
3amauu JIIT npobsiem ¢ «<HETPaHCTOPTHBIM COACPKAHUEM).

6. Ontumuzanus NepeBO30K B TPAHCIIOPTHBIX CXEMaX C MPOMEKYTOUHBIMU
MyHKTaMHU.

/. OnTumMuzamuss B MOJENSAX  IUIAHUPOBAHMS  MEXKIYTOPOIHHUX
TPAHCIIOPTHBIX COOOIIEHUH.

8. Ilpumepsl u TpHUKIAAHBIE 33Jaud MApPaMETPUUYECKOTO JIMHEHHOTO
IPOrpaMMUPOBAHMUS.

9. Uenouucnennsie 3aaauu JII1: anropuT™bl 1 NpUMepbl KCTIOIb30BAHMUS.

10. VcnoBus Kyna Takepa B MaTeMaTH4ECKOM IIPOTrPAMMHUPOBAHUN: TEOPUS
Y IPUJIOKEHUS.

11. Beinmykiible MOJENIH U 33Ja4d MAaTEMaTHYE€CKOM MPOTPaMMHUPOBAHUU.

12. OntumMuzanus B MOJENSX MPOU3BOJACTBA C  IMPOU3BOJCTBEHHBIMU

(bYHKHHHMH C pa3JIM4YHbIMU BUJAaMH OTAa4YH OT Maciitada.



13. BeIMyKJIOCTh ¥ BOTHYTOCTh B SKOHOMHKO — MAaT€MaTHYECKUX MOJEIISIX
KaK OTpaXKEHUE PeabHBIX CBOMCTB AKOHOMUUYECKUX OOBEKTOB U TIPOIECCOB.

14. Meron mHoxuTeneu Jlarpanka B pelIeHUM ONTUMH3AIMOHHBIX 3a/1a4
MaTeMaTUYECKOro MpOrpaMMUPOBAHUSL.

15. HenuHeliHple ONTUMHU3AIMOHHBIE MOJEIM M 3aJaud B (DMHAHCOBBIX
onepanusx.

16. Monaenu u 3a1a41 KOOTIEPATUBHOTO MPUHSITHS ONTUMATTLHBIX PEIICHUM.

17. Mopenu u 3a7a4u yIpaBJICHUS 3allacaMH.

18. MonenupoBanue ¥ ONTUMHU3ALKA B pa3paboOTKe COBPEMEHHBIX
MapKETUHTOBBIX CTPATETUH.

19. Mopaenu u 3a1a4M ONTUMAILHOTO HHBECTUPOBAHUSI.

20. OnTumu3anusi TMPOW3BOACTBEHHBIX CTpaTETUN Ha TMPEANpUSTUIX
MaJjioro W cpejHero ousHeca.

21. Mopenu 1 OlICHKH 3KCTPEMaJIbHBIX TPAHCIIOPTHBIX ITOTOKOB B TOPO/IEL.

22. OnTuMu3anms Ha CETEeBBIX rpadukax ¢ MOMOIMIBIO CBEIACHHS K 3a/adam
JIMHEMHOTO MPOTrpaMMHUPOBAHMUSL.

23. CtpaTernu ONTUMHU3AINH BIMSHUS B COITMATBHBIX CETEBBIX MPOIIECCaX.

24. cionb30BaHUE COBPEMEHHBIX IPOTPAMMHBIX CPEIACTB IS PCIICHHS
HEJIMHEHHBIX 3a7a4 CTaTUYECKOM OINTHMU3ALIMU.

25. Permenue ONTUMU3AMOHHBIX TTPOU3BOJACTBEHHBIX 3adad B cpeae MS
Excel B npunoxenun «Ilouck pereHuiny.

26. Monenu CTpaTerH4eCKUX Wrp, Pa3peliMMbIX IO JTOMHUHHUPOBAHUIO (B
kotopbix cymectByet |IEDS (ITU/C) - pemenue).

27. PaBaoBecust Homra (PH). CBs3b ¢ IpyruMu  1mMoaxoaMu U KOHIICTIIHSIMU
pemenuii. dpdextuBHocts PH (ontumansaocts 1o Ilapero).

28. PaBHoBecust Homia B MOJEnsx CTpaTernyeckoro B3aMMOJICHCTBUS Ha
ocHOBe U B nyxe mojaenen Kypno - Crakensbepra. Jlugepsr u Begomele.

29. PaBHoBecuss Hphma  kak mpenesn  IUHAMUYECKHMX  IIPOIIECCOB
"HaiynbiBaHus" U TOCJIeI0BaTeIbHON "kanuOpoBKHU" KOJIMYECTBEHHBIX

pELLIEHUN UTPOKOB.



30. Teopus urp B aHanu3e u pemeHuu npodnem tuna "Tpareauu oOmumH".

31. CmemranHoe pacHIMpeHue KOHEUYHOUM UTphl U paBHOBecHs Homa.

32. UrpoBble MOJEIM MOHOMOJEH (€CTEeCTBEHHBIX MOHOIOJIEH) U TIPOLIEYp
O0ankporcTBa. Keiicel 1 "peanbHble" NpUMEpHI.

33. HerpuBuanpHble mpUMEpHI PaBHoBecuit Hboia B ''mrpax" c
HECKOJBKMUMH HUT'POKaMU U OECKOHEYHBIMH MHOXKecTBamMu cTpareruid. (Mogemnu
JIOPOKHOTO JIBUXKEHUS C TUYHBIM M O0OIIECTBEHHBIM TPAHCIIOPTOM, H JIp.).

34. Urpsl B pa3zsépuyToit dhopme. [Toaxoasl u MeTonbl aHanu3a (oOpaTHas
WHAYKIINS, TTOJUTPBI, BBl PABHOBECHBIX pelieHuit). Mcmnonb3oBanue.

35. TloBTopsromuecs urpsl. Mozenwu, knaccuueckrue Kelchbl 1 MHTEpECHBIC
MPUIOKEHUS.

36. UrpoBbie Moaeny ayKIIOHOB.

37. Monmenu wurp ¢ AccumerpuuHoil — uHpopmanueir. [IpoOremsr
"IIpyHumnana u areHra'.

38. Urper ¢ Hemomnoit wuHpopmarmeii. baiiecoBckue MeXaHU3MBI U
KOHCTPYKLUH.

39. Teopus [uzaiitna wmexaHu3moB. ba3oBble Monenw, MpUMEpPHl H

MEePCTIIEKTUBHI.

Bonpocsl 1j1s1 CAMOKOHTPOJIS

Borpocs! 1711 CaMOKOHTPOJISE MPEIHA3HAUEHBI ISl CAMOIIPOBEPKHU CTYACHTOM
YCBOEHHUSI TEOPETHYECKOI0 MaTepuasia, MOATOTOBKH K BBINOJHEHUIO M 3allUATE
IPAaKTHUECKUX paboT U cAaue sk3aMeHa. i ynoocTBa noinb30BaHMs BOIIPOCHI JIJIs
CAaMOKOHTpOJSI pa3OoUThl MO pa3fenaM M TeMaM TEOpEeTUYECKOW 4YacTu Kypca
JVCLUTUINHBI.

Tema 1.1. MeToabl M cojep:kaTejibHble NPUMePbl ONTHMHU3ALMOHHOIO
MO/1eJTMPOBAHUS HA OCHOBE JIMHEHHbIX Moj1eJiei

1. OOmme cxembl COCTAaBICHUS MOJEIM M ONTUMH3ALKMOHHOW 3a/adyu

auHenHoro nporpammupoBanud (JIIT) mo onucanto sKOHOMUYECKOMN MPOOJIEMBI.

2. Tpaucroptapie 3amaun JIII ¢ mOpoOMEKyTOYHBIMH TyHKTaMH |



JOTNOJHUTENBHBIMH YCIOBHSIMHU.

3. Ilpumepsl MmoaenupoBaHus ¥ peuieHus "HETPAHCTIOPTHBIX" TPobIIeM ¢
noMmoIplo TpaHcnoptHodl 3amaun  (JIII), xampoBbie 3amaum, (UHAHCOBBIE
TpaH3aKI1H, IPON3BOJICTBEHbIE JUHAMUYECKHUE 3aJaUH.

4. CocraBieHHEe pacnuCaHUW B  IUIAHUPOBAaHUU  TPAHCIOPTHBIX
MEPEBO30K.

5. OTMMM3aLMOHHBIE MOJIEIU YBEIUYEHUS ONEPAllMOHHON MPUOBLIN 3a
C4€T M3MEHEHUSI TEXHOJOTUYECKUX HOpPM, MpoOJIeMbl BBHIOOpAa KPHUTEPUEB W
aJIeKBaTHOM TMAarHOCTHUKHU OTKJIOHEHUH OT IIEJIEBBIX MOKa3aTEJIEH.

6. DOnementsl Teopunm rpadoB U ceTeil. CBeneHHWE ONMTHUMH3AMMOHHBIX
3aja4 Ha rpadax u ceTsax k 3aaadam JIIL

7. Tlouarus MHOTOKPUTEPUAIIBHBIX 3a1a4 JII, METO/IbI
NIOCJIEIOBATEIbHBIX YJIyUIIECHUN.

Tema 1.2. JneMeHTHI NapaMeTPUYECKOr0 U LEJOYMCICHHOIO JUHEITHOTro
nporpamMmmupoBanus (6 yac.)
1. ®opmer u IIOCTAaHOBKU 3a71a4 [apaMeTpUyeCcKoro JIMHEUHOTO
IPOrpaMMUPOBAHUS.
2. I'eomeTpuyeckass MHTEpHIpETAIs Pa3IMYHBIX 3334y C JIByMSl NEPEMEHHBIMHU.
[ToHsTHe 1 onpeneseHus peeHus 3a1ad napamerpuyeckoro JIII.
3. 3agaun JII1 ¢ mapameTpoM B kodhdumueHTax 1eneBor (PyHKIIUN, MPUHITUAT U
ATarbl PEUICHHs], CUIIOJIb30BAHUS CUMILIEKC-TAOHII.
4.3anaun JIII ¢ mapamerpoM B MpaBbIX YACTIX OrPAHUYECHUH, MPUHUUI U
QITOPUTM PELICHUS, UCTI0Jb30BaHKE IBOMCTBEHHOIO CUMILIEKC-METO/a.
5.3amaun JIII ¢ mapamerpoM B 1eNeBbIX GQYHKOUSAX M MPaBbIX YacTsX
OTrpaHUYECHUM, MPUHIUI U AIITOPUTM PELICHHUS.
6. Ciiyyan 6€CKOHEYHOTO MHOKECTBA PEILICHUIA.
7. Cnyyau HEIMHENHOM 3aBUCMMOTH OT apameTpoB B 3aaavax JIII.
8. Uenouncnennvie 3amaun JIII, reomerpuyeckas wuHTEepnperanus. MeTobl
['oMopu 1 BeTBEM U rpaHuIl

Tema 2.1. Teoperuueckue OCHOBbLI M  0a30Bble  TNOHSITUA



MaTeMaTH4eckoro nporpammuposanus (MII)

a. [I'pamgmenT u mpousBogHAS 1O HAMPABICHUIO (YHKIIMH HECKOJIBKHX
MIEPEMEHHBIX.

b. Tpamguentr QyHKIMM W MHOXKECTBO €€ YPOBHS, T'€OMETPUYCCKHE U
MaTeMaTUYeCKUe CBOMCTBA B3aUMHOM KOH(UTYpaLIUU.

C. OcHOBHBIE TOCTAHOBKM 3a/lady MaTeMaTuueckoro nporpammupoBanus (MII),
reOMETPUYECKUE UHTEPIIPETALUN, DKOHOMUYECKUE ITPUMEPHI.

d. DkcTpeMyMbl: JIOKaJIbHbIE W TJIOOAIbHBIC, YCIOBHBIC M O€3yCIIOBHBIC.
['eomeTpust TMHUN yPOBHSI.

e.  Cxewmsl pemieHns npocThix 3a1a4y MIIL.

f. TlpoGiema HEOOXOAMMBIX YCIIOBHI, TPaHHYHbIC M BHYTPCHHUEC TOYKH
JOMYCTUMBIX MHOKECTB, JIOKAIBHOCTb U TJI00AIBHOCTb.

g. Teopema Beepurpacca.

h.  CymiecTBeHHOCTh HETMHEWHOCTH. «PeryisipHbIe» U «HEperyIsIpPHBICY TOYKH
JOIIyCTUMBIX MHOKeCTB 3a1a4d MII.

Tema 2.2. Heo0xonumble yciaoBusi ontumanabHocTu Kyna — Takepa

(YKT) n ux padouune ¢popmsbl.
1. Oyukuus Jlarpanxka 3agaun MII, muoxurenu Jlarpanaxa.
2. Knaccuueckue neooxoaumseie ycioBust Kyna — Takepa st 3amau MII B

CTaHAapTHOM (opMe, 3aUCh B MAaTPUUHOM (hopMme.

3. YKT B ¢popme PaGouero kputepus, cuteMa ypaBHEHUH.

4, ['eomeTpuueckas narepnperanus Y KT.

5. Posib perynsipHOCTH 1OMYCTUMBIX BEKTOPOB.

6. DKOHOMHUYECKHM M MAaTEeMaTUYECKUH CMBICT ONTHMAJbHBIX 3HAYCHHUI

MHoxutenen Jlarpanxka. YKT nns 3agaun JIIT: BeIBOABI aHaNM3a.

7. CemnoBbie  Touku  (¢yHKuus JlarpaHya, JOCTaTOYHBIE  yCIIOBUS
ONTUMAJIBHOCTH.
8. Teopema 0 MuHHMMakce B OOIIEM Cily4ae MPOU3BOIbHOM (hyHKIMH. MeTon

MHOxHUTenen Jlarpanka kak yactHeli ciryyan YKT.

9. DNEeMEHTbl MHOTO3HAYHBIX OTOOpa)KEHUH, TEOpPEeMbl O HEMOJBHKHBIX



TOYKAaX.

Tema 2.3. Peammsaumsa wmerogaa /Il B 3agayax ¢ JAUCKPETHBIMHU
nepeMeHHbIMHU U TA0JUYHBIMU (PYHKIIUSIMH KPUTEPHUEB.
1. Beimykible MHOKECTBA, CBOMCTBA.
2. BoinykJsible ¥ BOTHYThIE (DYHKIIMH, CBOWCTBA, IPUMEPHI.
3. DKOHOMHMYECKasi MHTEpHIpeTalusi BOTHYTOCTHM U BBIIYKJIOCTH, IOSIBICHUE
BBITYKJIBIX MHOKECTB B MOJIEJISIX SKOHOMUKE.
4. JlocTaToOuHble  YCJIOBHS  CYLIECTBOBAHMSA  Cela.  3aJauyd  BBIITYKJIOIO
nporpammupoBanus (3BII). Teopema o ri100aIbHOCTH JTOKAIBHBIX 3KCTPEMYMOB.
5. TeopeMsbl, mpuMepsl U OCHOBHOE CBOMCTBO 0O JoctaTouHocTH YKT.
6. 3amaua JII1 xak wactHbIi ciyuaii 3BII.
7. 3agada KBaApaTUYHOTO IPOrPAMMHUPOBAHHUS, CBeleHue K 3aaaue JIIT.
8. OcHoBHbIE onTUMHU3ALMOHHBIE 3a7auu BIl ¢ BOrHyThIMU NPOU3BOICTBEHHBIMU
(GYHKIUAMMU.
9. @yHKIMH cIIpoca, 3aTpaT U MOTPEOICHHUS.
10. 3aBHCHMOCTbH OT MapaMeTPOB, TEOpeMa 00 OTUOAIOIIIEH.
11. CpaBHuTenbHAS CTaTUKA MOTPEOICHUS U IPU3BOACTBA, ypaBHeHHEe CIyITKOTO.

Tema 3.1. HavyaabHble NOHATHSL M TMpoOcTeiilIie MATPUYHbIE

AHTATOHMCTHYECKHE UTPbI
1. [Ipocreiimias MaTpu4yHasi aHTarOHUCTUYECKas Urpa (C HYJIEBOM CyMMOI),
2. YucTtele  cTpaTernm, OCTOPOXHBIE  CTPAaTErMd, TIapaHTUPOBAHHbBIC
BBIUTPBIIIN U IPOUTPHILLIH, CEAJIA U ONTUMAJIbHBIE PEIICHHS] B UACTBIX CTPATETHsIX.
3. JIOMHUHHpPOBaHUE B CTPATETUSIX.
4, PaBHOBECHOE CBOMCTBO ONTUMAIBHOTO (CEJJI0BOI0) MCXOJa B MATPUUHOM
urpe ¢ 0 - i1 cymmoil.
S. CMellaHHbIE CTpaTEruu, pPacIIUpPEHUE WIPhbl, BEPOSITHOCTHBIE CMBICIIBL,
CPEIHHE BBIUTPHIIIIN.
6. TeopeMa 0 CylIECTBOBAHUU PEIICHUIN B CMEIIAHHBIX CTPATETUSIX.
1. ANTOpPUTMBI perieHuni, rpadudeckuii crnocod u ceaenue k 3amaye JII1.

8. AHTaroHUCTHUYECKHUE UTPbl C OECKOHEUHBIM YHUCJIOM PEHICHUM, «IydJIu»,



YCJIOBHS CYLIECTBOBAHUS PELICHUN.
Tema 3.2. Mogean HW 3aJa4d  TeOPUM  HEKOONEPATHUBHBIX
HEAHTATOHUCTHYECKHUX MIP.
1. HekoomepaTuBHbIE WUTpbl I JHI[ B HOpMajibHOU (hopme, ompeneneHus,
CTPYKTYpa MOJIENI Y ITOCTAHOBKM OCHOBHBIX 33/1a4.
2. Tumbl U XapaKTepUCTUKU WUTP, UTPHI C MOJHONW U HETMOJHON HH(pOpMaIHeH.
[IoHATHS ONITUMATIBLHOCTH B HEKOOIIEPATUBHOM UIPE.
3. PaBHoBecuss Homa u 3¢Q@deKkTHBHOCTH HCXO0J0B, mpodjeMa "TuieMMbl
3aKIIFOUYEHHOTO".
4. CMeIllaHHbIE  CTPATeTUM KakK JIUCKPETHbIE CIydailHble  BEJIUYHUHBI,
HEO0OXOMMOCTb CMEIIIAHHBIX CTPATETUil B MOJIEIH.
5. YcnoBus cyniecTBOBaHUs paBHOBecus Hamia v ciocoObl HaXO0XACHUS.
6. [Ipumepbl paBHOBECHBIX PEIICHUA B HWIPOBBIX MOJEISAX OJIUTOMOJIUMA.
Pasnoecust Kypno u [lltakennbepra.
7. O pexTuBHOCTD pelIeHmit, onTUMaIbLHOCTH 10 [lapeTo.
8. YcToiunBOCTh paBHOBECUH, TIPOLICYPHI "HAIIYTIHIBAHUS".
9. buMaTpu4HbBIC UTPHI, CBOMCTBA M AJITOPUTMBI PEIIICHUS.
10. CymiecTBeHHBIC U HECYIIECTBEHHBIE UTPHI, TPUMEPHI.
11. MHOromaroBbie ¥ MOBTOPSIOIINECS UTPHI.
12. lunamudeckne Wrpel B pa3BEPHYTOM ¢dopMe, HOpMaIM3alus WIPHI.
JlnHaMuYeCcKue Urphl C TIOTHOM M COBEPIIICHHOM MH(OpMaIue.
13. Meton oOpaTHOM MHIYKIIMH, COBEPIICHHOE TIOILITPOBOE paBHOBecHe Homa.

14. DxoHOMUYECKHE TPUMEDHI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA

o Kontpoanpye- | Koabl u 3Tansl Ouenounble cpeacTsa
~ | MbIe pa3aeJbl OPMHUPOBAHUS N MPOMEKYTOYHAS
n/n P (poprup . TeKYLIM KOHTPOJIb P
AUCHHUIINHBI KOMIIeTeHI Ui arrecTauus




CobGecemoB. (YO-1), | Bompocsr k sx3ameny Ne
Koncnekr (ITP-7), 1-10
3HaeT (Pacu.-rpa. pabora | Bompocsl k ax3ameHy Ne
Paspen I. TIP-14 ) Ne 1-2 21-30.
DJIEMEHTHI
JMHAMITIECKOTO Pacu.-rpad. pabora Bomnpocs! k 3x3ameny Ne
TpOTpaMMUpoOBa (ITP-14) Nel-2, 1-10
i YMEET | 3anaun (ITP-13) , K/P | Bonpocs! k 3k3ameny Ne
1 | Pasmen Il OIK-3 (ITP-2 ) Ne 1 30-35
JIeMEHTEI Pacu.-rpad. pabora Bomnpocsl k 3x3ameny Ne
MaTeMaTH4ECKO (ITP-14) Nel-2, 1-10
i Teopun 3amaum (ITP-13), K/P | Bonpock! k sx3ameny No
ONTUMAJIBHOTO (IIP-2)) Ne 1 30-35
VIIPABIICHUS 1 Brnazeer | Pacu.-rpad. pabora
eé IPUIIOKEHHA (IIP-14) Ne 5-7,
uckyccusi (YO-4),
Pedepar (ITP-4), K/P
(ITP-2 ) Ne 3
CobGecenos. (YO-1), | Bompocs! k 5k3ameny Ne
nuckyccus (YO-4), 11-20.
Koncnexr (ITP-7) Bompocsr k ax3ameny Ne
Pacu.-rpad. paGora 21-30.
Ip p
b | SHACT 1 (11P-14 )Ne 3-4,
3?;I$:HT'H 3amaun (ITP-13),
JTUHAMHYECKOTO K/P (IP-2) Ne 2
IpOrpaMMHpPOBa Pedepar (TIP-4).
HUS Pacu.-rpad. pabora | Bompocs! k 5k3ameny No
(ITP-14 ) Ne 3-4, 11-20.
5 Paznen IlI. K-4 3anaun (IIP-13), Bompocsl k 3x3ameny Ne
DNeMEeHTbI K/P (TTP-2 ) Ne 2 30-35
SApHAITONHOTO ymeer Pacu.-rpa¢d. pabota
UCYHCIICHUS B
OINITUMU3ALIMH (ITP-14) Ne 5-7,
YKOHOMHUYECKUX 3amauu (ITP-13), K/P
MIPOLIECCOB (ITP-2 ) Ne 3
Pacu.-rpa¢. pabora | Bompocs! k 3x3ameny Ne
(TTP-14 )Ne 3-4, 11-20.
praneer | 3amaun (ITP-13), Bompocs k ax3ameny Ne
K/P (ITP-2 ) No 2 30-35
TunoBbie KOHTPOJIBHBIE 3aJaHUS1, METOIMYECKUE MATEPUAJIBI, ONIPEACIIAIOIINE
NpolEeAypbl OIEHWBAHUS 3HAHWM, YMEHUW W HABBIKOB W (WJIH) OIbITA

ACATCIIBHOCTHU, a TaKXC KPUTCPHHM M I10KA3aTCIIu, HGO6XO)II/IMBI€ JJIs1 OIC€HKH

3HAHWM, YMEHUH, HABBIKOB M XapaKTepHU3YyIOIIMEe dTanbl (OPMUPOBAHUS



KOMIETEHIIM B  MPOLIECCE  OCBOCHHMS  OOpa30BAaTENbHOW  MPOTPaMMBbl,

npeactasiensl B Paznene VIII.

V. CIUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOJUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTeparypa
(neuammvie u snexmporHHbie U30aHUs)

1. Kpemep H.II. HccnemoBanue orepanuii B IKOHOMHKE: ydeOHOE
nocodue g BY30B MO IKOHOMHUYECKUM CIEHHAIBHOCTSIM W Hampanienusim /[H.
III. Kpemep, b. A. Ilytko, 1. M. Tpumus u np.]; nox pen. H. 1. Kpemepa. — M.:
Opaur [WU[ Opair], 2011. — 430 c. Onektp. karamor [IBOY
http://lib.dvfu.ru:8080/lib/item?id=chamo:348020&theme=FEFU

2. Ilonosuna, WM. Il. UccnemoBanue omepaiuii [DIeKTpOHHBIA pecypc] :
coopnuk 3aganuii / . I1. [lonoBuHa. — DIEKTpOH. TEKCTOBbIE JaHHbIE. — [lepmb
[lepMcKkuid TOCYapCTBEHHBI T'yMaHUTAPHO-TIEIATOTMYECKUN YHUBEPCHUTET,
2017. — 80 ¢ — 978-5-85218-869-7. — Pexum jgocrymna:
http://www.iprbookshop.ru/70625.html

3. Topnmau, Bb.A. HccnemoBanue omepanuii [DJIEKTpOHHBIA pecypc|
yaeOHoe nocodue / b.A. I'opnau. — Dnekrpon. gan. — Cankr-IletepOypr : Jlanb,

2013. — 448 c¢. — Pexxum mocryma: https://e.lanbook.com/book/4865

4. Pxenckuii, C.B. HccnegoBanue omeparuii [DIeKTpOHHBIM pecypc]| :
yueoHnoe nocobue / C.B. PxeBckuit. — Onektpon. nan. — Cankr-IletepOypr :

Jlanb, 2013. — 480 c. — Pexum noctyna: https://e.lanbook.com/book/32821.

5. Jlememxko bopuc IOpreBuu, Teopuss urp u uccienoBanue omnepamuii /
Jlememmxo Bb.}O. - Homocu6.: HI'TY, 2013. - 167 c. - Pexum pgocryma:
http://znanium.com/catalog/product/558878

6. I[Mamkma A.C., MaremaTHYeCKHE METOIBI M MOJCIH HCCIICIOBAHHS
oneparuit / Mlankun A.C., llankua B.A. - M.:[lamkoB u K, 2016. - 400 c. -

Pesxxum noctyna: http://znanium.com/catalog/product/557767



http://lib.dvfu.ru:8080/lib/item?id=chamo:348020&theme=FEFU
http://www.iprbookshop.ru/70625.html
https://e.lanbook.com/book/4865
https://e.lanbook.com/book/32821
http://znanium.com/catalog/product/558878
http://znanium.com/catalog/product/557767

JlonoJiHUTEIbHAS JIUTEPATypa
(neuammvie u snexmponnvie uzoanus)

1. Axymuu, W.JI. Marematuueckoe MpOTrpaMMHUPOBAHHE B MpUMEpax MU
3amauax [DneKTpoHHEIN pecypc] : yueoHoe mocooue / M.JI. Akynmnd. — DJIEKTpOH.
naH. — Cankr-IletepOypr : Jlans, 2011. — 352 c¢. — Pexum pgocryna:
http://lib.dvfu.ru:8080/lib/item?id=Lan:l an-2027 &theme=FEFU

2. T'opbarenko E. H., DxoHOMHKO-MaTeMaTHIeCKHEe METO/IBI B IPUMEPAX U
3amavax: Yueb. noc. / A.H.I'apmam, U.B.Opnosa, H.B.Konnesas u ap.; [lox pen.
A.H.I'apmama - M.: Bys. yu.: HULl UHOPA-M, 2014 - 416¢. - Pexum nocrymna:
http://znanium.com/catalog/product/416547

3. bammun K. B., Maremaruueckoe mporpammupoBanue / bammun K.B.,
bpesranos H.A., PykocyeB A.B., - M.: JlamkoB u K, 2017. - 218 ¢c. - Pexum
noctyna: http://znanium.com/catalog/product/415097

4. Ixeimu [x. A., Pean @. JIx. MHKPOIKOHOMHUKA: TPOIBUHYTHIN
ypoBeHb. YueOuuk. M.: M3a. mom I'Y BIID, 2011. - 733 ¢. ObC " b-ok.cc"
https://b-ok.cc/book/1299430/1160d5

5. KonobGamkuna JI. B. OcHoBbl Teopuu wurp: YueOHoe mnocodue /
Kono6amkuna JI.B., - 4-e u3zn., (a1.) - M.:JlabopaTtopus 3nanmii, 2017. - 198 c.: -

Pesxum noctyna: http://znanium.com/catalog/product/540959

6. Konemaes, B. A. MaremaTtnueckue METOALI M MOJEIN HCCIEIOBAHUS
oreparuii [ DIeKTPOHHBINA pecypc] : y4eOHUK IS CTYICHTOB BY30B, O0yYarOITHUXCS
no cneuuanbHOoCcTH 080116 «Martematuyeckue METOAbI B 3KOHOMHKE» H Jp.
skoHOM. criel-TsiM / B. A. Konemaes; o pea. B. A. Konemaera. - M. : KOHUTU-
JAHA, 2012. - 592 C. - Pexum JOCTyIIa:
http://znanium.com/catalog/product/391871

/. 3ahiues M. TI'., Meroapl ONTUMHU3ALMU YNPABICHUS U TPUHATHS
pemenuii: [Ipumepsl, 3agaun, keicel: YueOHoe nmocodue / 3atineB M.I'., Baproxun
C.E. - 4-e w3n., ucnp. u gon. - M.:MJ| Jleno PAHXul'C, 2015. - 640 c.
("YueOHHuKH [Ipe3unaentckomn Axanemun") - Pexum JIOCTYIIA:

http://znanium.com/catalog/product/546054



http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-2027&theme=FEFU
http://znanium.com/catalog/product/416547
http://znanium.com/catalog/product/415097
https://b-ok.cc/book/1299430/1160d5
http://znanium.com/catalog/author/cd84626a-3991-11e4-b05e-00237dd2fde2
http://znanium.com/catalog/product/540959
http://znanium.com/catalog/product/391871
http://znanium.com/catalog/product/546054

8. KamatumkoB A. H., MeToasl ontumm3anuu: YdeOHOe 1mmocodue / A.B.
ATtretkoB, B.C. 3apy6un, A.H. Kanataukos. - M.: U] PUOP: HULl Undpa-M,
2013. - 270 c¢. (Beicmiee oOpazoBanme: bakanaBpuar) - Pexum npocryna:

http://znanium.com/catalog/product/350985

9. Kamrrasos B.A., Uccnenosanue orepanun (JIuHEeMHOe
IPOrpaMMHUPOBAHKE U CTOXAaCTUYECKUE MOJienH) : yueOoHuk / B.A. Kamranos, O.b.
Jariueea. — M. : KVYPC, 2017. - 256 <c¢. - Pexum pocryna:
http://znanium.com/catalog/product/1017099

10. Kypunkuii b. Tlouck ontumanbHbIX pemieHuit cpeactBamu Excel 7.0.
Cr6.: BHV, 1997, 384 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:370815&theme=FEFU

11. IMTanteneeB, A. B. Metoasl ontumuzanuu. IlpakTuyeckuii Kypc:
ydaeOHOe 1mocobue ¢ MyJIbTUMEIUa COMPOBOXKACHUEM [ DIIEKTPOHHBIN pecypc] / A.
B. IlanteneeB, T. A. JleroBa. — M.: Jloroc, 2011. — 424 c: un. (Homas
YHUBEPCHUTETCKAS OnOIMOTEKA). - Pexnm JOCTYTIA:

http://znanium.com/catalog/product/469213

12. YepuukoB FO.I'., CucremHbIli aHaMM3 W HCCIEIOBAHUE OIEPAIIHIA:

VYuebnoe nmocobue misa By3oB / Uepnukos I0.I'. - M.:MITYVY, 2006. - 370 c.: ISBN
5-7418-0424-1 - Pexxum moctyma: http://znanium.com/catalog/product/996231

13. Taxa Xemau A. BBemenue B ucciezoBanue omeparuii = Operations
Research: An Introduction. — M.: Bunesamc, 2007. — 912 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:15549&theme=FEFU

IIepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM CeTH
«AHTepHeT»
1. Freedom Collection na moptane ScienceDirect

http://www.sciencedirect.com/

2. DnexkTpoHHas OubnroTeKa u 6asbl JaHHbIX J[BOY .
http://dvfu.ru/web/library/elib

3. DIeKkTpoHHO-OMOaMoTeuHas cucrema «Jlanpy» http://e.lanbook.com



http://znanium.com/catalog/product/350985
http://znanium.com/catalog/product/1017099
http://lib.dvfu.ru:8080/lib/item?id=chamo:370815&theme=FEFU
http://znanium.com/catalog/product/469213
http://znanium.com/catalog/product/996231
http://lib.dvfu.ru:8080/lib/item?id=chamo:15549&theme=FEFU
http://www.sciencedirect.com/
http://dvfu.ru/web/library/elib
http://e.lanbook.com/

4. DnexTpoHHO-OMOMMOTeYHas cuctema « HaydHo-u3aaTenbckoro meHTpa

NH®PA-M» http://znanium.com

5. DnexTpoHHO-O0MOMMOTEUHas cuctema bubnuoTex. http://www.bibliotech.ru

6. DnekTpoHHBIN KaTasnor HayuyHOU O6ubnuoreku JABDY http://ini-
fb.dvgu.ru:8000/cgi-bin/gw/chameleon

7. Hayunas 6ubmmorexka KubepJlenunka: http://cyberleninka.ru/

8. MACMMU - areHTCTBO MAapKETHUHTOBBIX UCCaeA0BaHUM (MIPoekT «OHIaiH

MoHHTOPY): http:// www.onlinemonitor.ru

9. Pomup XOJIMHT - UCCIICIOBAaHUS PHIHKOB U c(ep 00IIeCTBEHHOMN KU3HU:
http://www.romir.ru
10. Hogas snekrponHas oubimoreka — Www.newlibrary.ru

11. http://bookzz.org/

Ilepeyenb HGPOPMALUOHHBIX TEXHOJIOI UM
U MPOrpaMMHOI0 odecredeHust
[lepeuenb HHPOPMAIIMOHHBIX TEXHOJIOTUN U TPOTPAMMHOTO OOECTICUSHUS
bazoBbie nHPOpPMaAIIMOHHBIE CPEACTBA
1. Microsoft Word
2. Microsoft Excel
3. Microsoft PowerPoint

4. Microsoft Internet Explorer/ Mozilla Firefox/ Opera

VI.METOINYECKHUE YKA3AHUSA 110 OCBOEHMIO JUCIHUITJIMHBI
Peamuzanust gucuuminubbl  «MccnenoBanue omnepaiuiiy MOpeaycMaTpuBaeT

CIeNyIoNMe BUIbI Yy4eOHOUW pabOThI: JIGKIIUU, TPAKTUYECUKE 3aHSATHS,
CaMOCTOATENFHYI0 Pa0dOTy CTYACHTOB, TEKYIIUA KOHTPOJIh W MPOMEKYTOUHYIO
aTTECTALHNIO.

OcBoenne Kypca aucumiuinHbl «lccnenoBanue omnepanuiiy MpeanoJiaraet
PEUTUHIOBYIO CHUCTEMY OILICHKM 3HAaHUW CTYJIEHTOB MW IMPEIyCMATPUBAET CO
CTOPOHBI TMPENOAABATENIsl TEKYIIUA KOHTPOJIb 3a IOCEIICHUEM CTYIAECHTaMU

JICKIIWA, TIOATOTOBKOM W  BBIMIOJIHEHHEM BCEX MPAKTUYECKUX paboT ¢


http://znanium.com/
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon
http://cyberleninka.ru/
http://www.onlinemonitor.ru/
http://www.romir.ru/

00s13aTeNbHBIM TIPEAOCTABIICHHEM OTYeTa O paboTe, BBHIMOJHEHHWEM BCEX BHUIOB
CaMOCTOATENIbHON pabOTHI.

[IpomexxyTouHoM arrecrauued no aucuuiuinHe «lccnegoBanue ornepanui»
ABJISIETCA DK3aMEH, KOTOPbINA MPOBOJAUTCS B BUJIE TECTUPOBAHUSI.

B teuenue yueGHOTO cemecTpa 00y4aromuMcs HyKHO:

e OCBOWTH TeopeTnueckuii Matepuai (20 6amion);

e YCIENTHO BHITOJIHUTH ayJUTOPHBIE M KOHTPOJIbHBIC 3a1anus (50 6amioB);

e CBOEBPEMEHHO M YCIEIIHO BBINOJHUTh BCE BHUIbI CaMOCTOSITEIBLHOMN
paboTsl (30 GanoB).

CTtyneHT cuuTaeTcs arTecToBaHHbIM 1o jauctuiuinHe «HMccienoBanue
omepamnuil» MpU YCIOBUM BBIIIOJTHEHUS BCEX BHUIOB TEKYIIETO KOHTPOJA U
CaMOCTOATENBbHOM pabOoThl, IPETYyCMOTPEHHBIX Y4€OHON IPOrPAMMON.

Kputrepun onenkn mno aucuumuinHe «lccnenoBanue omnepamui» s
aTTeCTalluM Ha dKk3aMeHe caeaymue: 86-100 6ammoB — «0TIHMYHOY, 76-85 GamioB —
«xopomo», 61-75 6amnoB — «ynoBiaeTBopuTensHO», 60 M MeHee OamnoB —
«HEYJIOBJIETBOPUTEIILHOY.

[lepecuer OamioB MO TEKYyIIEMY KOHTPOJIIO M CaMOCTOATENbHOM pabdoTe

MIPOU3BOJIUTCS TI0 (popMyJIe:

N EZ?
P(n) = Z omax * E ,
i=1

i

roe: W= 2T, kT 1ns TeKkymero pedTuHra;

W= 3™ k! I HTOrOBOTO PEHTHHTa;

P(n) — pediTHHT cTyEHTa;

M — o011ee KOJIMYECTBO KOHTPOJIBHBIX MEPOTIPHUSITHH;

N — KOJMYECTBO MPOBEICHHBIX KOHTPOJIBHBIX MEPOIIPUSTHIA;

0; — Ga, MOMyYEHHBIH CTYICHTOM Ha i-OM KOHTPOJIBHOM MEPOTIPHSTHH;

O"** — MakCUMaJbHO BO3MOXHBIN Oal CTYICHTa MO I-My KOHTPOJIBEHOMY
MEPOIPHSTHIO;

k; — BecoBoii KO PHUIMEHT i-TO KOHTPOJIBLHOTO MEPOIIPHUSITHSL;



k — BecoBoil K03((GHIMEHT i-T0 KOHTPOJIBHOTO MEPOIPHATHS, €CIU OHO

ABJIACTCA OCHOBHBIM, NJIN O, €CJIM OHO ABJIICTCA JOIIOJIHUTCIBbHBIM.

PexoMeHganuM N0 IVIAHUPOBAHUIO U OPTaHU3ALMU BpeMEHHU,
OTBEJIE€HHOI0 HA U3YUYeHHUe JUCITUIITIHHBI

OnTuManabHBIM BapUaHTOM IUIAHUPOBAaHUSL W OpPraHU3ald  CTYJEHTOM
BPEMEHHU, HEOOXOIUMOTO JUIsl WM3YUYCHUS MUCIUIUIAHBI, SBISETCS PaBHOMEPHOE
pacmnpeneneHre yY4eOHON Harpy3kd, T.€. CHCTEMAaTHYECKOE€ O3HAKOMJICHHE C
TEOPETHYECKUM MaTepuajoM Ha JICKIHOHHBIX 3aHATHSAX W 3aKpeIUICHUe
MOJIYYCHHBIX 3HAHWKA TPU TOATOTOBKE WM BBIMOJHECHUH MPAKTHUECKUX padoOT U
3aJlaHui, TPETYCMOTPEHHBIX JIJISI CAMOCTOATENLHON paOOThI CTYIEHTOB.

[ToATOTOBKY K BBIMIOJHEHUIO MPAKTHYECKUX Pa0d0T HEOOXOAMMO MPOBOIUTH
3apaHee, 4yToObl OblJIa BO3MOXHOCTh MPOKOHCYJIBTHPOBATHCS C MPENOjaBaTesieM
0 BO3HUKAIOIIUM BompocaMm. B ciydae mnpomycka 3aHsATHS, HEOOXOIUMO
MPEA0CTaBUTh MUCHbMEHHYIO pa3padO0TKy MPOIYIIEHHON 1a00paTopHOil pabOTHI.

CamMocTosTeNnbHYI0 paboTy CcHeAyeT BBIMOJHATh COTJIACHO TpaduKy W

TpeOOBAHMSM, MPEIOKEHHBIM MPENOAaBATEIEM.

AJITOPUTM H3Y4YEeHUS TUCHUTLINHBI

N3yueHne Kypca [OJKHO BECTUCh CUCTEMATHYECKH M COMNPOBOXKIATHCS
COCTaBJIEHUEM MOJIPOOHOT0 KOHCTIEKTa. B KOHCIEKT peKOMEHIyeTCsl BKJIFOYAaTh BCE
BUJII yU4e€OHOU PAOOTHI: JIGKIIMH, CAMOCTOSITENIbHYIO MPOPa0OTKY PEKOMEHIYyeMOM
OCHOBHOMW M JOTOJHHUTEIILHON JIUTEPATyphl, OTYETHI MO JIAOOPATOPHBIM padoTam,
pelleHrE CUTYalMOHHBIX 3a/1a4 ¥ KPOCCBOP/IOB, OTBETHI HA BOIIPOCHI JIsi CAMOKOHTPOJIS
U IpyTHE 3aaHUs, TPETyCMOTPEHHBIC I CAMOCTOSITEIIbHON PabOThI CTYACHTOB.

OCHOBHBIM TMPOMEKYTOUHBIM [OKA3aTeJIEeM YCIEIIHOCTH CTYJEHTa B
MpoIlecce M3Y4YEHUs IUCHUIUIUHBI SIBJISIETCS €r0 TOTOBHOCTH K BBINOJHEHUIO
MPAKTUIECKUX PadOT.

[Ipuctynas K TOATrOTOBKE K JaboOpaTOpHBIM padoTaM, MpexIae BCEro,

HCO6XOI{I/IMO O3HAKOMUTHCA C IUIAHOM 3aHATHA, H3YYHUTh COOTBCTCTBYIOIYHO



JUTEPATYypPy, HOPMATHUBHYIO W TEXHHUYECKYIO JOKymeHTtamuioo. [lo kaxgomy
BOTMPOCY J1ab0paTOpHON PabOThI CTYJEHT JOKEH OMPEISIUTh U YCBOUTH KIIIOUEBBIC
MOHATHUS W TpEAcTaBieHUs. B ciaydae BO3HHUKHOBEHHS TPYIOHOCTEW CTYIEHT
JIOJKEH U MOKET OOPaTUTHCS 32 KOHCYJbTAIIMEH K BEAyIIEeMY MPeroaaBaTelio.

KpurepueM TroTOBHOCTH K JIaDOpaTOpHBIM paboTaMm SBISETCS yMEHUE
CTyICHTa OTBETUTb HAa BCE KOHTPOJBHBIE BOMNPOCH], PEKOMEHIOBAHHBIE
IIPENoAaBaTeIeM.

3HaHUA, TOJYyYEHHBIE CTYJEHTAaMU B IIPOLIECCE HW3YYEHHS IAUCUUILIAHBI,
JIOJDKHBI 3aKPEIUISITECS HE TTOBTOPEHUEM, a PUMEHEHUEM Marepuana. ITOW LEIn
MPU U3YYEHUH TUCHUIUIMHBI «VIccrienoBanre onepaiuiny ciykaT akTUBHBIE (DOPMBI
U MeTo/bl OOyYeHHUs, TaKh€ KaK METOJ| CUTYallMOHHOTO aHalin3a, KOTOPBIN JaeT
BO3MO>KHOCTh CTYJICHTY OCBOUTH NPO(ECCHOHATIbHBIE KOMITETEHIIUUA U TIPOSIBUTH UX
B YCJIOBUSIX, UMUTHUPYIOIIHUX MPOPECCUOHATIBHYIO JESTEIbHOCTD.

Oco0oe 3HaueHue I OCBOCHHUS TEOPETUYECKOro Marepuaiga | I
npuoOpeTeHuss U (GOPMUPOBAHUS YMEHUN U HABBIKOB MMEET CAMOCTOSITEIbHAs
pabota ctynentoB. CamocTosiTenbHasi padoTa CTYJEHTOB MO JAHHOW IUCIUILINHE
MPEyCMAaTPUBAET H3YYEHHUE PEKOMEHIYEMOW OCHOBHOM W JOMOJHUTEIBHOU
JUTEPATYyphl, HamucaHue pedepaToB, pPEIICHHE KPOCCBOPIOB, TMOIATOTOBKY K
BBITIOJIHCHUIO U 3aIUTE MPAKTUUYECKUX PadOT M MPOMEKYTOYHOW aTTeCTAlUU —
DK3aMEHY.

JIns caMOIIpOBEPKH YCBOCHHUSI TEOPETUUYECKOIO Marepuania, MOATOTOBKH K
BBITIOJTHEHUIO W 3alUTe MPAKTUYECKUX paboT M chadye HK3aMeHa CTyAeHTaM

npeaiararoTCs BOIpPOChI AJ1d CAMOKOHTPOJIA.

PexoMeHIaluM 1O MCNOJIb30BAHUI0 METOA0B AKTUBHOIO 00yUeHHUsA

Jns  mnoBbimeHuss 3¢G@GEKTUBHOCTH  00pa3oBaTelIbHOrO  mpolecca U
dbopMUpOBaHUSI AKTUBHOW JIMYHOCTH CTYAEHTAa BaXKHYIO pPOJIb HUIPAET TaKou
MPUHITMN 00y4YeHHUsI KaK MO3HaBaTeNIbHAsI aKTUBHOCTH CTYNEHTOB. llenpio Takoro
oOy4eHUs SBJISIETCS HE TOJBKO OCBOCHHME 3HAHWUW, YMEHUMW, HABBIKOB, HO H

dbopMHEpOBaHUE OCHOBOIOJIATAIONINX KAuyeCTB JIMYHOCTH, YTO OOYCIIaBIMBAET



HEOOXOJMMOCTh HCMOJb30BaHUSI METOJOB AKTUBHOTO OOyueHHus, 0e3 KOTOpBIX
HEBO3MOKHO (DOPMHUPOBAHUE CIIEIMATNCTA, CIOCOOHOTO pemaTh MpodecCrOHaNbHbIC
3aJ]Ja4l B COBPEMEHHBIX PHIHOUHBIX YCIOBHSIX.

Jns pa3BuTus NPOPECCHOHATBHBIX HAaBBIKOB M JHYHOCTH CTYyJEHTa B
KayecTBE METOJIOB aKTHBHOTO OOYYEHHMsS II€JIeCOO00pa3HO HCIOIb30BaTh METOIbI
CUTYallHOHHOTO OOyYeHMsI, NPEJACTaBIAIOIIMNE COOOW ONUCaHUE [EIO0BOM
CUTYaIliH, KOTOpasi peaibHO BO3HUKAJIA WJIM BO3HUKAET B MPOLIECCE AEATEIHHOCTH.

Peanuzanus Ttakoro Tuna oOyuyeHus mno aucuuiuimHe «MccienoBanue
Olepalui» OCYIIECTBISIETCSI YEpe3 HCIOJIb30BAHUE CUTYAllMOHHBIX 3aJaHHil, B
YaCTHOCTH CHUTYAIlMOHHBIX 3a7a4, KOTOpPhIE MOXXHO OIPENEIUTh KaK METOIbI
UMUTALMM TPUHATUS PEHICHUH B Pa3iMUYHBIX CUTYalUSX IyTEM HpPOUTPBIBaAHUS
BapHAHTOB 10 3a/IaHHBIM YCIIOBUSIM.

CuTyanlMoHHBIE 3a7a4d TpeIHa3HAYeHBbl JIA HWCIOJB30BAHUSA CTYJICHTaAMH
KOHKPETHBIX IMPUEMOB W KOHIENUMA NPH HX BBIIOJHEHUU JUJISI TOTO, UYTOOBI
HOJyYUTh JOCTATOYHBIM YpPOBEHb 3HAHUW U YMEHUH A MPUHATHUS PEUICHUH B
AHAJIOTUYHBIX CUTYyallUAX Ha TPEANPUATHAX, TEM CaMbIM yMEHbIIAs pa3phiB
MEX/1y TEOPETUYECKUMU 3HAHUSMU U MPAKTUYECKUMHU YMEHUSIMHU.

Pemenne cuTyallMOHHBIX 3aJad  CTyJEHTaM IpejJiaraerca B  KOHIIE
MPAKTHUYECKUX padOT B 3aBEPIICHUU H3yUEHUS OIpeNeJICHHOW y4eOHON TeMbl, a
3HaHUs, MOJIyYCHHbIE Ha JIEKIUSIX, JOJKHBI CTaTh OCHOBOM Ui PELICHMs] 3TUX
3agad. M3 aroro ciemyer, 4To CTYJAEHT JOJKEH BJIAAETh JOCTATOYHBIM YPOBHEM
3HaHUS TEOPETUYECKOTO MaTepuaia, yMeTb paboTarh ¢ ACUCTBYIOIIEH HOPMAaTUBHOM
Y TEXHUYECKOM TOKyMEHTalHUen JUIsl OLEHKH KauecTBa MOTPEOUTENHCKUX TOBApOB.
OTo mpenmnoyiaraeéT OCO3HAHWE CTYACHTOM Ipollecca NPUHATUS PELICHUN MpH
OLIEHKE KauecTBa TOBAPOB M BHIHECCHMSI PEIICHUS [0 CUTYAIIHOHHOM 3a/1a4e.

CTyneHT AODKEH YMETh MpPaBWIBHO HMHTEPHPETUPOBATH CHUTYAIHUIO, T.€.
IOPAaBWIBHO OMNpPEAENATh — Kakue (aKTopbl SBIAIOTCS HanOoyiee BaKHBIMH B
JaHHOW CHUTYyallud W KAaKO€ pelIeHWe HEOOXOAMMO MPHUHSATH B COOTBETCTBHH C
JIEUCTBYIOIIEN HOPMATUBHON U TEXHUYECKOU IOKYMEHTAIUEH.

Takum oOpa3oM, pelieHHe CHUTYallMOHHBIX 3a]ad MPHU3BAaHO BbIPAOATHIBAThH

CICaAyromue yMCHUS U HaBbIKHN Y CTYICHTOB!



— paboTaTh C yBEIMYMBAIONIUMCS W TMOCTOSHHO OOHOBIISIOIIMMCS TTOTOKOM
uH(popMaIuu B 00JIaCTH TOBAPOBEACHUS U OIICHKH Ka4eCTBa TOBAPOB, CBSI3aHHOTO
C U3MCHSIOIICICS PHIHOYHON CUTYyallMe U MPUMEHEHUEM 3aKOHOIATEeILHOM 0a3bl;

— BBICKA3bIBaTh M OTCTAMBAaTh CBOIO TOUKY 3PECHUSA UYETKOW, YBEPEHHOU M
rPaMOTHOM PEYbIO;

— BBIpadaThIBaTh  COOCTBEHHOE MHEHHE Ha  OCHOBE  OCMBICICHUS
TEOPETUYECKUX 3HAHUM 1 MPOBEIACHUS IKCIEPUMEHTAJIbHBIX UCCIICA0BAHMUIA;

— CaMOCTOSITEJIbHO MPUHUMATh PEIICHHUS.

TexHosorus BBIMOJHEHHUS CUTYallUOHHBIX 3aJad BKIIOYAaeT B  ceOs
OpraHU3aIldI0 CaMOCTOATEIIBHOM pPabOThl 00YYaIOIIMXCS C KOHCYJIBTAIMOHHOMN
MOJIJIEPKKOW TpenogaBarend. Ha stame O3HaKOMJIEHHS € 3aJa4e€dl  CTYAECHT
CaMOCTOSITEJIbHO OIIEHUBACT CHUTYAIMI0, H3JIOKEHHYIO B TEKCTE, HCCIEIyeT
TEOPETUUYCCKUN MaTepHall, YCTaHABIMBACT KIIOYEBbIC (AKTOPbl WU IIPOBOJIUT
aHanau3 TMpoOJieM, W3JIOKEHHBIX B YCIOBUM 3aJaud. 3aTe€M COCTaBJseT IUIaH
JICUCTBUM W OLIEHUBAET BO3MOXKHOCTM e€ro peanusauuu. [lo oxoHYaHMM
CaMOCTOSTEIBHOTO aHAIW3a CTYJICHT JOJDKEH OTBETUTH HA BOIPOCHI, BBIMOJIHUTH

3aJaHusA 1 COCTaBUTh MMMCHbMEHHBIN OTYET I10 JAaHHOMY 3aJIaHHIO.

PexoMenaanuu mo padore ¢ Jureparypou

[Ipu camocTosaTensHON paboTe ¢ PEKOMEHIYyeMOW JTUTEPaTypoil CTyJeHTam
HEO0OXOIMMO MPHUIEPKUBATHCS OMPEICIICHHON MOCIEI0BATEIbHOCTHU

— Mpu  BBIOOPE JIUTEPATYpHOTO HCTOYHHMKA TEOPETHYECKOro MmaTepuasa
Jy4Iie BCEro MCXOJWTh M3 OCHOBHBIX MOHITHH M3y4aeMoOW TEeMbl Kypca, 4TOObI
TOYHO 3HATh, YTO KOHKPETHO MCKATh B TOM WUJIM UHOM U3JaHUU;

— nst 6os1ee TIIyOOKOTO YCBOCHMSI U IOHMMAHUSI MaTepuasa ClIeTyeT YUTaTh
HE TOJIbKO UMEIOIINECS B TEKCTE OMPEIEIICHHUS U TIOHATHS, HO M KOHKPETHBIE IPUMEPHI,

— 4TO0BI MOJYy4YUTh O0Jiee OObEMHBIE U CHUCTEMHBIC MPEICTABJICHUS TIO
paccMaTpuBaeMol TeMe HEOOXOJMMO MPOCMOTPETh HECKOJBKO JIMTEPATYPHBIX
HMCTOYHUKOB (BO3MOYKHO aJIbTEPHATUBHBIX);

— HC CIICAYCT KOHCIICKTUPOBATb BECh TCKCT I10 paCCManHBaCMOﬁ TEMEC, TaK



KaK TaKoH nmoaxoa HCE AacT BO3MOKHOCTHM OCO3HAThb MATCPpHAJI, HCO6XOI[I/IMO
BBIACIIMTL U 3aKOHCIICKTHUPOBATH TOJIbBKO OCHOBHBIC ITOJIOKCHHA, OIPCACIICHUSA H

IMOHATHA, IMTO3BOJIAIOIINC BRICTPOUTD JIOTHUKY OTBCTA HA U3YUACMBIC BOIIPOCHI.

PexoMeHIalUM 10 MOATOTOBKE K IK3aMeHY

[ToaroToBKa K 9K3aMEHY M €0 pe3yJIbTaTHBHOCTh TaK)kKe TPeOyeT y CTYICHTOB
YMEHHsI ONTHUMAJIbHO OPraHU30BbIBaTh CBOE Bpems. MeallbHO, €CiuM CTYJICHT
O3HAKOMMJICS C OCHOBHBIMH TOJIOKEHUSIMHU, ONPEACICHUSIMH U MMOHATHSIMH Kypca B
IPOIECCe ayTUTOPHOTO HM3y4YEHUS MUCIMILIAHBI, TOTJIA MOJATOTOBKA K JK3aMCHY
MIO3BOJIUT CUCTEMATU3HPOBATh H3YUCHHBI MaTepral U TIIy0)Ke ero YCBOUTh.

[ToAroTOBKY K 9K3aMEHY JIYYIIIE HAYUHATH C PACIPEACIICHUS MPEIIOKCHHBIX
KOHTPOJIBHBIX BOITPOCOB IO pa3jieiiaM U TeMaM Kypca. 3aTeM HeOOXOIUMO BbISCHUTD
HAJTMIHE TEOPETUIECCKUX HCTOUYHHUKOB (KOHCTICKTA JICKITUH, yIeOHHKOB, YU4EOHBIX TIOCOOHIA).

[Ipn wm3yyeHuH Marepuajga CJIASAYeT BBIJICIATh OCHOBHBIC ITOJIOKCHUS,
OIpE/ICIICHUS W TOHATHS, MOXXHO HMX KOHCIIEKTHPOBaTh. BBIICICHHE OIMOPHBIX
MOJIOXKCHUH  JaCT BO3MOXKHOCTh  CHCTEMATU3MPOBATh  IMPEACTABICHHUS  I10

AUCHUIIIIMHE 1, COOTBETCTBCHHO, PC3YJIbTATUBHCC ITOATOTOBUTLCSA K OK3aMCHY.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHHWE
TV CTUTLIAHBI

JUist  ocylecTBiieHHsT 00pa3oBaTENbHOrO Ipolecca MO0 AUCIHUIUIMHE
«HccnenoBanue orepanuin HEOO0XO MBI JIEKIINOHHBIE ayJIMTOpUN
000OpyZOBaHHBIE MYJIbTUMEAUNHON TEXHUKOW, ayJIUTOPUM [JIi TPOBEICHUS
NPAKTUUECKUX 3aHITUA 0053aTelIbHO JOJKHBI OBITH OCHAIIEHBI JOCKaMH, ISt
OpraHu3allid  CaMOCTOSITEIBHOM pabOThl M TECTUPOBAHUS  HEOOXOIUMBI
KOMITBIOTEPHBIE KJIACCHI C BBIXOJIOM B ceTh Internet.

Jucuuninza obecrnieueHa y4eOHO-METOINYECKOM JUTEPATY PO
MOCPEACTBOM  OuOaMoTeyHoro  (oHJa  YHHUBEPCUTETa,  METOJIUYECKUMU

YKa3aHUAMHU, pa3laTOYHbIMHA MaTCpuaiaMu, IPE3CHTAINOHHBIMA MaTCpHUaJIaMU.



B uuranpupix 3amax Hayunoit Oubnuorekun JIB®Y mnpemycmMoTpeHb
pabouue MmecTta sl JIIOJEAd C OrPAHMYEHHBIMHM BO3MOXXHOCTSMH 3J0POBbS,

OCHAIICHBbI NUCILICAMU W IIPHUHTCpaMU Bpaﬁnﬂ; 060py,Z[OBaHHI>I€ IMOPTATUBHBIMU

YCTpOﬁCTBaMH JIAd YTCHHUSA IINIOCKOIICYATHBIX TCKCTOB,

YUTAarOmuyMH MalllnHaMU,

OBCTOBBIX CIICKTPOB,

YBCIMYNBAOIIUMHA

CKaHUPYIOONIMMHU H

BHACOYBCICUUTCIICM C BO3MOXHOCTBIO PCTYJIALINA

JJICKTPOHHBIMHU JyImaMu 151

YIBTPa3BYKOBBIMU MAPKUPOBIIMKAMM.

B OCIAax oOecrneueHus CIICOMAJIbHBIX YCJIOBI/If/'I 06y‘I€HI/IH HMHBAJIMA0B U JINII C

OTpaHUYEHHBIMA BO3MOXXHOCTAMH 370poBbs JIBDY Bce 3maHus o00pyaoBaHBI

naHgycamu, JudTaMu,
OCHAILIEHHBIMU

HaBHFaHHOHHOﬁ CHCTCMBEI.

TyaJICTHBIMHU

IIOABbCMHUKAMMU,

KOMHaTaMH,

CIICOMAaIMBUPOBAHHBIMHU ~ MCCTaMU,

TabnMukamMu  MH(pOpMaIMOHHO-

ViIl. ®OHAbI ONEHOYHBIX CPEJACTB

ITacnopTt ¢oHIa OLIEHOYHBIX CPEICTB

Koa n ¢popmyanpoBka
AL opMy.THp Jtanbl GOpMHPOBAHUSA KOMIIETEHIIMHU
KOMIETEeHI[UH
OIIK-3 — ctocoOHOCTH BHIOpATH Maremaruueckue u nH(OPMAaIIMOHHO-
WHCTPYMEHTAJILHBIC CPEJICTBA TEXHOJOTHYECKHE OCHOBBI TICPBHYHOW 0OpabOTKH
Ui 00pabOTKM SKOHOMHUYECKUX |3HAET  |IMIOUPUYECKON WHGOPMAIUU ISl MOJEIHPOBAHUS U
JAHHBIX B COOTBETCTBHHU C ONTHMH3AIMHA TPOOJIEMHOTO SKOHOMHYECKOTO HITU
IOCTaBJIICHHOM 3a/1auei, UH(GOPMAIMOHHOTO TIPOIECCOB.
MIPOAHATH3UPOBATE PE3YIIbTATHI o o
[TpuMeHITh CTaHAAPTHBIA MAaTEMaTHYESCKHI armapar
pacueToB 1 000CHOBATH
YMeeT |M HMHCTpYMEHTAJIbHBIE CpPEACTBA Uil OOpabOTKH H
MTOJTY9IE€HHBIC BBIBOJIBI
aHaJIM3a UH(OpMAaIMK IO TEME UCCIIEJOBaHUS
HaBbikamu ncnonb30BaHus 0a30BBIX MAaTEMaTHYECKUX
Braneer | WHCTPYMEHTQIBHBIX  CPENICTB  JUIS  OUCHKH M
s pacuéToB mapaMeTpPOB ONTUMHU3UPYEMBIX MOJEeH Ha
OCHOBE aHAJIN3a MOJICBBIX SKOHOMHYECKHX JIAHHBIX.
[TK-4 — criocoOHOCTH Ha OCHOBE OcHOBHBIE TPUHLHUIBI U METOABI TOCTPOSHUS
OIMCAHUS YKOHOMHUYECKUX Juaer | OTHMH3AIHOHHBIX MaTeMaTHIeCKHIX Moieneit
MIPOLIECCOB U SIBIICHUI CTPOUTH IKOHOMHYECKUX MIPOIIECCOB Ha OCHOBE
CTaHJIAPTHBIC TCOPETHUECKUEC U 9KOHOMETPHUYECKHX METOJIOB M aHAJIM3a JIAHHBIX.
HKOHOMETPHYECKHE MOJIEIIH,
Ha ocnoBe onucanusi mpo6JIeMHOTO 3KOHOMHUYECKOTO
aHAJIM3UPOBATH
mpolecca CTPOUTh CTAHJAPTHBIE MaTeMaTHYCCKHE
COZIEPIKATEIILHO VYmeer N
MOJAENW JUIsl JallbHEWIIed ero ONTUMH3alUuu U
WHTEPIPETHPOBATH MMOTYICHHBIE
3¢ eKTUBHOTrO yrpaBIeHUS.




PE3YIbTATHI [IpakTH4yecKMMHU HaBBIKAMHU IOCTPOSHUS M aHAIW3a
CTaH/IapPTHBIX MaTeMaTHYeCKHUX MojeneH,
Brnageer |agexBaTHBIX IeNiIM W 3ajadaM  ONTHUMHU3AIHNH
KOHKPETHBIX MPOU3BOJICTBEHHBIX TEXHOJIOTHYECKUX U
YIIPaBJIEHYECKUX MPOIECCOB.
No KourpoJsmmpye- | Koasl 1 3Tansl OueHoYHbIE CPeICTBA
lI/;I Mble pa3feyabl | (popMUPOBAHUS . MPOMEKYTOYHAS
AUCHUTLTUHBI KOMMeTEeH Uit TEKyUIMH KOHTPOTL aTrecranus
CobGecemos. (YO-1), | Bompocsr k sx3ameny Ne
Koncmnekr (ITP-7), 1-10
spaer | (Pacu.-rpad. pabora | Bompocsl k sx3ameny Ne
Paznen |. TIP-14) Ne 1-2 21-30.
DJIEMEHTHI
AMHAMIIECKOTO Pacu.-rpad. pabora | Bompocs k sx3ameny Ne
TpOrpaMMHpoBa eer | (IP-14) Nel-2, 1-10
HHA y 3amauu (ITP-13) , K/P | Bompocs! k 3x3ameny Ne
3. | Pazmen Il OIK-3 (ITP-2 ) Ne 1 30-35
JIeMEHTHI Pacu.-rpad. pabora | Bompocs k sx3ameny Ne
MaTEeMaTHIECKO (TTP-14) Nel-2, 1-10
i Teopun 3apnauu (IIP-13), K/P | Bonpocs! k sx3ameHy Ne
ONTUMAJIBHOTO (ITP-2) Ne 1 30-35
YIIpaBICHHS 1 Binazeer | Pacu.-rpad. pabora
€€ NIPUIIOKEHUH (ITP-14) Ne 5-7,
uckyccusi (YO-4),
Pedepar (I1P-4), K/P
(ITP-2 ) Ne 3
CobGecenon. (YO-1), | Bompocs! k 5k3ameny Ne
muckyccust (YO-4), 11-20.
Koncrekr (ITP-7) Bompocsr k ax3ameny Ne
21-30.
Pacu.-rpad. pabora
3HAeT
Pasner I, (ITP-14 )Ne 3-4,
IeMEHTHI 3amauu (ITP-13),
JMHAMHIYIECKOTO K/P (TIP-2 ) Ne 2
IPOrpaMMHUPOBa Pedepar (ITP-4).
HUA Pacu.-rpad. pabora | Bompocs! k 5k3ameny No
(TTP-14 ) Ne 3-4, 11-20.
4 | Pasmenll. K-4 3asiaun (ITP-13) Bompocs! k sk3ameny Ne
" | DeMeHTBI ’ 30-35
BapHAI[HOHHOTO yMeer K/P (IIP-2 ) Ne 2
HCUMCIICHHS B Pacu.-rpad. pabora
ONTHMH3ALHNN (ITP-14) Ne 5-7,
YKOHOMHUYECKUX 3amauu (ITP-13), K/P
IIPOLECCOB (ITP-2 ) Ne 3
Pacu.-rpad. pabora | Bompocs! k 3x3ameny Ne
(TTP-14 )Ne 3-4, 11-20.
prageer | 3amaun (ITP-13), ];(())1;%0051 K 9K3aMeHy Ne
K/P (ITP-2 ) Ne 2 i




IIkana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUMN

Koa n
Jransl GOpMUPOBAHHA
¢opmynupoBka KOMITETeHIHH Kpurepuu Ioxka3arenu
KOMIIeTeHI[UH
OIIK-3 - MaTeMaTH4ecKue U | 3HaHHEe 0a30BBIX — - COCOOHOCTH HA3BaTh U
CHOCOOHOCTH HHPOPMALTNOHHO- CHCTEMHBIX METOJOB | OXapaKTepH30BaTh TUIIBI U
BBIOpATh TEXHOJOTHUECKHE U Mojenelt mis MpUEMBI MATEMATHYECKOTO
WHCTPYMEHTAJIbHBIE OCHOBBI IEPBUYHON | MOHUTOPUHTA U MOJICIIUPOBAHHUSI TPOOICMHBIX
cpencTBa AJis 00paboTKH aHaIu3a MIPOLIECCOB ;
00paboTKu SMIUPUYCCKON WHHOBAIUOHHBIX — - CIIOCOBHOCTD JaTh KIACCH-
SKOHOMHUYECKUX nHpopmanuu 1 MOIXO0JIOB K (UKAIUIO HpHUEMIEMBIX
JTAaHHBIX B MOJICTTUPOBAHUS U | MOJCPHHU3AINN METOJIOB ¥ CHCTEMHBIX
COOTBETCTBHUH C OTITUMH3AIHN JeSITeIbHOCTH MoJEeNeH I peleHus
MIOCTaBJICHHON POOIEMHOTO TIPEIIPUATHS poOIeMBL;
3a7a4en, 9KOHOMHYCCKOI'0 -CII0OCOOHOCTH NPEUIOKUATH
NpOaHaIM3NUPOBATH 3HaeT WA CHCTEMHBIC TIOKa3aTeN! IS
pE3yJIbTaThI (moporoBeiii | HHGOPMALMOHHOTO pac4y€ra ¥ MOHUTOPUHIA U
pacyeToB u YpOBEHB) NponeccoB. YHCJICHHOTO MOJICJIUPOBAHUA
000CHOBaThL BIIMSIHASL B @DXUTCKTYPHI
MOJy4EHHBIE MpEeANpUATHs Ha pe3ybTarT;
BBIBOJIBI -CIIOCOOHOCTH MEPEYnCIIUTh
MOJIXOASIINE METOABI U
CHUCTEMHBIC HHCTPYMEHTBI JJIS
BEIOOpA a/IeKBATHON MOJCIH
TIPEIIPUATHS;
— CIIOCOOHOCTPH Ha3BaTh
MpHEeMIIEMbIC HHTETpATEHBIC
KpuTepun 3PPEeKTUBHOCTU
APXUTEKTYPhI NPEATPUITHN
NPUMEHSITh yMEHHe — -CIIOCOOHOCTH aHAJIM3H-
CTaHIAPTHBIN aHAJIM3UPOBATH poBath 3¢ HekTHBHOCTH
MaTeMaTHYEeCKUH (haxTOpHI BIHUSHUSL peanusyeMoro
amnmapar u HACTOSIIEH 1 MOJICIMPOBAHMS U IIPOTHO3a;
UHCTPYMEHTAIBHBI | JKelaeMOi -CII0COOHOCTB aHAJIM3UPOBATH
€ CpeICTBa ISt 3¢ dexTHBHOMN (baKTOpPHI, BIUSIOIINAEC HA
00paboTKH 1 APXUTEKTYPHI (yHKIIMOHATHHOCTH
yMeeT aHamm3a MIPEIIPUATHSI Ha APXUTEKTYPHI IPEATPUATHS; -
(npoaBuHyT | MH(GOPMAIUH TIO pe3yIBTaTHI €ro YMCHHE YCTaHABINBAThH
BIiA) TEMe TIPOU3BOJICTBEHHOM MIPUYHHHBIC 3aKOHOMEPHOCTH
HCCIICIOBAHUS JeSITeITbHOCTH OTIpENICIIAONIIE KaYeCTBO
ApPXUTEKTYPHI,
-CII0COOHOCTH
JUarHOCTHPOBATH HE
ONTUMAIIEHOCTh
(yHKINOHUPOBAHUSA
ApXUTEKTYPHI PEANPUITHH .
HaBBIKAMHU MIPUMEHS T — CIOCOOHOCTH
HCIOJIb30BaHUS MaTeMaTUIECKUI UCIIONB30BaTh MOJIEIIbHEIE
6a30BBIX anmapar u METOJIBI JIIsI MOJICPHU3AIIUHI
MAaTEeMAaTUYECKUX U | HHCTPYMEHTAILHBIC APXUTEKTYPHI PEAIPUITHI;
HHCTPYMEHTAIIbHBI | CpeACTBa IS — CIIOCOGHOCTB
Bnanee{ X CPEACTB JUIst 00pabOTKU U aHAIM3A | WCMONB30BATH METOABI U
(BBICOKMIT)

OLICHKH U pacuéToB
rapameTpoB
OITHUMHU3HPYEMBIX
MOJIEJIeH Ha OCHOBE
aHaJIM3a MOJIEBBIX

nH}opManuu 1o Teme
HCCIIEIOBAaHUS

MOJIEJIH JIJIsl aHaIn3a
3(h(HEKTUBHOCTH MPOIIECCOB U
3JIEMEHTOB apXUTEKTYPHI Ha
MPEANPHUATHH,

— CIIOCOOHOCTH BIIALETH




OKOHOMHYECCKHX
JaHHBIX.

METOJIaMH M CPEICTBAMHU
aHaIn3a JUHAMHUKH
APXUTEKTYPHBIX MPOLECCOB C
LeTIBI0 TIPOTHO3a U
ONITHMHU3ALINY;

— CHOCOOHOCTh
pa3pabaTbIBaTh y3JIbl U
9JIEMEHTHI aPXUTEKTYPBI
HPEANPUSITHS ; -CTIOCOOHOCTD
BJIaJIeTh NHHOBAIIMOHHBIMHU
METOJIaMH MOJICIIUPOBAHUS

TIK-4 —
CIIOCOOHOCTH Ha
OCHOBE OTHCAHUS
SKOHOMHYECKHUX
TIPOIIECCOB U
SIBIICHUN CTPOUTH
CTaHJapTHEHIE
TEOpETHICCKHE U
SKOHOMETPHUYCCKHUE
MOJIEIIH,
aHATM3UPOBATh U
coziepKaTeabHO
HHTEPIPETUPOBATH
HOHy‘IeHHLIe
pe3yIbTaTHI

OCHOBHBIE 3HaHUE 0a30BBIX - CIIOCOOHOCTD
MIPUHLUTIBL 1 CHCTEMHBIX METOJIOB | KJIACCU(HUIIUPOBATH THITBI U
METOJIBI U MOJIeNIeH Juist NpUEMBI MaTEMaTHYECKOTO
MIOCTPOCHUS MOHHUTOPHHTA U MOJEIMPOBaHUS
ONITHUMU3AIMOHHBIX | aHAIHW3a COBEpPIICHCTBOBAHUS
MaTeMaTHIECKUX MHHOBAIIMOHHBIX APXHUTEKTYPHI TIPEIIPHUSTHUS,
Mojenen TIOJIXOJIOB K - CIIOCOOHOCTH J1ATh
9KOHOMHYECKHUX MOJIEpHH3AINN TIPEZICTABIICHHE O TIPHEMIIEMbIX
MIPOLIECCOB Ha JeSITeIbHOCTH METOJIOB ¥ CUCTEMHBIX
OCHOBE HPEANPUITHS U €T0 Mojienelt UIs peleHus
SKOHOMETPHUYECKUX | apXUTEKTYpPhI poOeMbl;
sHaCT METOJIOB U aHAJIN3a -CIIOCOOHOCTH MPEJIOKHUTH
.. | JaHHBIX. CHUCTEMHBIE TIOKa3aTeNn AT
(ToporoBsIit .
yPOBCHD) pacuéTa U MOHUTOPUHTA U
YHCIICHHOTO MOJAEINPOBAHUS
BIMSHUSA (PAKTOPOB MOJEIN
Ha pe3yJIbTar,
-CIIOCOOHOCTH NEPEUNCIIUTD
MOJXOISIITNE METOIBI U
CHCTEMHBIC HHCTPYMEHTHI IS
BBIOOpA aJIeKBaTHON MOJIEITH
NPeANPUSITHS;
CIOCOOHOCTh Ha3BaTh
NpueMJIeMble HHTETPAJIbHbIC
kputepun d3PpPekTHBHOCTH
BbIOpaHHON MOJENIH
Ha OCHOBE yMEHHe -CII0COOHOCTH aHAJIM3H-
OITHCaHUA peaan30BHIBATh poBaTh 3P PEeKTHBHOCTH
IPO0IIEMHOTO KOMIIJIEKC peannzyeMoro
SKOHOMHYECKOTO HCCIIEIOBAHMS U MO/JIETIMPOBAHHUS U
mporecca CTPOUTh | MOJICITMPOBAHMS MPAaKTHYECKNX BBIBOJIOB 110
CTaH/lapTHbIE COBEPIICHCTBOBAHHUS | COBEPIICHCTBOBAHUS
MareMaTHYeCKHue APXUTEKTYPBI MO/JICTIbHBIX METO/IOB;
MOJIENH JUIS HPEANPHUITHS 10 -CII0COOHOCTB aHAJIM3UPOBATh
yMeer JlaJIbHEHUIIEH ero MOJIyYEeHUSA (axTopsl, BIUSIONINE HA
S — ONITUMU3AIIMHU U aJIEKBaTHOTO (YHKIIMOHAIBHOCTD
L1if) 3¢ P eKTHBHOTO pe3yJbrara MOJEIBHBIX METOZOB;
yTIpaBIICHUS. -yMEHHE YCTaHaBINBATh
NPUYNHHBIE 32aKOHOMEPHOCTH
ONpeNeNAIoLe KaueCTBO
MO/JIETIbHOW CXEeMBI;
-CIIOCOOHOCTH YHCIEHHO
AHAJTUTHYECKH
JINarHOCTUPOBATD
HECOBEPIICHCTBA METOoa
ONTHUMU3AIIHH.
MPaKTHYECKUMH BJIa/ICHUE HABBIKAMH | -CIIOCOOHOCTH
HaBBIKAMHU AHATTUTHYECKON CaMOCTOSTENIFHO
BIaJeeT MTOCTPOCHUS U paboThI ¢ OCYIIECTBIISATh
(BBICOKHMIT) | aHanmM3a COBPEMEHHBIMU MOJEIUPOBAaHUE
CTaH/IapTHBIX METOlaMH MHHOBAIIMOHHBIX ITPOIIECCOB U
MaTeMaTHYECKHX MOJICJTMPOBAHHUS U NPaBHJIBHO




MOJIeTIeH, ONITHMU3ALNH JUIS HUHTEPIIPETHPOBATh
aJIeKBAaTHBIX IIEJIM | OLICHKU M BHEAPEHUS | MOJYy4YCHHbIE Pe3YIIbTaThI;

1 331a4aM HMHHOBalUil HA — - CHOCOOHOCTH CTaBUTH U
ONTHUMHU3ALUH NpeIPUATHA peliath ONTUMH3AIUOHHbIC
KOHKPETHBIX 3amauu st 9P HEKTHBHOCTH
MPOU3BOACTBEHHBI MHHOBAIUOHHOM

X JeATeIbHOCTH NPeANPHATHS
TEXHOJIOTHYECKUX —

U YIpaBIeHYECKUX

MIPOLIECCOB.

OueHo4YHbIE CPEACTBA VIS POBEPKH CPOPMUPOBAHHOCTH KOMIIETEH M

Kon u dpopmyiupoBKa KOMIETEHIIUH

3aganue

OIIK-3 — cnocoGHOCTH BEIOpATh
MHCTPYMEHTAJIBHBIE CPEACTBA ISl 00pabOTKH
O9KOHOMUYCCKHX JaHHBIX B COOTBCTCTBUU C
[IOCTABJIEHHOM 3aJla4ueil, IPOaHaIU3UPOBaTh
pe3yJIbTaThl PacCUETOB U 0OOCHOBATH
TMOJTYYCHHBIC BBIBOJbI

Hcnonb3ys nanusie [Ipumcrara http://primstat.gks.ru/ o
KaluTaie, TpYAe U BaJOBOM BBIIIYCKE JF000i (KOHKPETHOM)
oTpaciu SKOHOMUKH [IpuMOpCKOTro Kpasi yCTaHOBUTb,
COOTBETCTBYIOT JIM CTAT JJAHHBIE TEOPETHYECKH TIPEII0NIAraeMOMy
(hakTy BOTHYTOCTH ITPOU3BOICTBEHHOH ()YHKLIUH OTPACIIH.

ITK-4 — criocoGHOCTL Ha OCHOBE OIUCAHUSA
9KOHOMHUYCCKHUX HpOHeCCOB nu HBJ’ICHI/Iﬁ
CTPOUTD CTAHIAPTHBIC TEOPETUIECKUE U
IKOHOMETPHUYECKHE MOJICIH, AaHATU3UPOBATh U
COJIepIKaTENbHO HHTEPIPETUPOBATh
MOJTyYSHHBIE PE3YIIbTAThI

®upma T0JDKHA BBIIOJIHUTH KOHTPAKT MO IMOCTaBKE MPOAYKLUH B
TEUEHHH 3-X MEpUOOB 1Mo b; B Kakablii mepuo i.  Pupma umeeT
IBa 1exa. B mexe 1 MOITHOCTh IPOU3BOACTBA B MEPHOJ |
cocTaBisieT t; mpu ynenbHbIX 3aTparax Ki; Buexe 2,
COOTBETCTBEHHO, |; 1 M; . HegomocTaBky B IIIaHOBBII EpHOL
KOMITCHCUPYIOTCSI TOCTaBKaMH B CIICTYOIINE TIEPUOBI, IPU 3TOM
Ka)kJas eIMHMLA IPOXyKINH obnaraercs mrpadgom S 3a
KKl MPOCPOYEHHBIM Nepuoj . 3aTpaThl HA XpaHEHHUE OJAHOMN
eMUHUIIBI ¢ Iepuoa i o mepuof i+1 pasusr h; . [TocTpouts
ONTHMHU3AIIMOHHYIO MOJIENb U C(OPMYIHPOBATh 33/1a4y, PEIIUB
KOTOPYIO HaliiEM ONTUMAJIbHBIN IJIaH C HAUMEHBIIUMHU
3aTpaTamu.

OueHovHbIe cpeacTBa I TeKyled arrectauuu (Tunosbie OC no

TeKyllel ATTeCTAUNH U KPUTEPUH OLEHKH 0 KAKIOMY BHY

aTTeCTallui 110 ITMCIHUIIJINHE «I/Iccnenonanne OHepaunﬁ»)

Tumnosbie OIICHOYHBIC CpEcacCTBa II0 TeKyLueﬁ aTTeCraiuu 110 AUCHHUIIIIMHC

«MccnenoBanue — onepanun

porpaMmaI JUCHHUITIINHBI

pa3MelIeHbl B

paznmene pabodeilt  ydueOHOM

«Y4eOHO-METOIUYECKOE oOecrieueHue

CaMOCTOSITENIbHOU paboThl 00yUaIOIIUXCSD).

1. AmnanuTtudeckue, pacu€THo-rpaduyecKkue 3afaHus MAIOTCA IO KaKIOU

nporaeHHoun Teme.

KpnTeme OII€CHKH BBINOJHCHUA aHAJIUTHYECKOTI O pacqéTnoro 3adaHud

Ne N KomnuecTtBo
n/n PHTEp 6ayu10B
1 | T'oTOBHOCTH pe3yabTaTOB CAMOCTOATENBHON paboOTHl B CPOK 10
5 Hanuuue sicHO# 3amucu npoliecca pelieHus U pe3ynbTaToB Ha 40
OyMa)KHOM HOCHTEJIE.



http://primstat.gks.ru/

3 | Hamnume daiin MS EXxcel ¢ pe3ynbratamu pacyéros. 10

4 | YCTHBIE OTBETHI, KOMMEHTAPUH U MOSICHEHMS, CBUJIETENILCTBYIOIIHUE O 25
IIOHUMAaHWKN PCUHICHHA MO CAMOCTOATCIILHOCTHU BBLITNIHCHUS.

5 | Mcnonb3oBanue B npolecce BLIIOIHEHUS 3a1aHNsl PEKOMEH1yeMOH 1 15
WHOW JINTEPATYPhl U UCTOYHHUKOB.
UTOI'O 100

2. [locne n3yuenust Tem numnytes 1 - 2 KOHTPOJIBbHBIE paOOTHI.
KonTponbHas pabota Ne 1 npennazHadeHa Juisi IPOBEPKH KaueCcTBAa OCBOCHUS

cryaeatamu Tem Ne 1.1 —1.3. OGpa3zer; koHTpoabHOM paboTs! Ne 1

1. Haiitu pemienue 3anauun JIIT npu Bcex te [0 ; 2]. Mcnons3oBaTh
r€OMETPUUECKYIO MHTEPIPETAIIUIO U MOCTPOCHMUS.
F=2Xx, +3X, = max

4%, +TX, <28(1+1)
6x, +5x, <30
X =0,x,>0

2. o(xy)=-x2-2xy+6x, xEX=[0;4], yeEY=]1,3].
Haittu ¢pyukuio F (y) = max (X, y) u otobpaxenne X (y) ={x":0 (x",y)=F
XE

()}

[TocTpouTth (M300pa3uTh) UX rpaPUKH.

3. Jluisa nanHou 3agauu rposeputh BbinojiHeHUE Y KT B ganHbIix Toukax. Caenarthb

BBIBO/JIbI.
1 2 2 .
—XS+ X5 =5x%, + X, =13 > min
2 1 2 1 2

X +X,—2X; <3
2%, =X, =3x; 2-11
X 20;x,>0,%,20

x1=(0;3;0), x2=(1;1;4)




4. 4.1.Iloka3atbh, yTO gJaHHaA 3axada - 3aga4a BII. 4.2.CBectn eé€ x 3amaue JIII ¢
JONOJHUTENbHBIMU yeinoBusiMu. CaMy 3anauy JIII He pemaTs.
48X, + 28X, — 4x; — 2X2 — 4%, X, —> max
2%, +X, <6
—-2X, +X, <4
X, 20,x,20

2 8 4

5. Jlns nanHo¥M nmapHoi urpsl ¢ 0 — cymMMoi [5 3 4 ]: 5.1) IIpoBeputh

ONTUMAJIBHOCTh HAOOpa CMeNIaHHbIX cTpareruii urpokoB X = (0; 1), ¥ =(0,2;
0,8; 0).

5.2*) Haiitu 11006IM C1IOCOOOM ONTUMAIBHYIO CMEIIAHHYIO CTPATErHio 2-TO

UTPOKA.
6.
B, B, B; Bs | B Tabnuiie OuMaTpu4HON UTPHI BHIMTPHIIIT
6 3 8 2 MIEPBOTO UTPOKA CBEPXY, BTOPOTO - CHU3Y.
A VYka3aTh, €CII UMEIOTCS, CIICTYIONTHUE O0BEKTHI:
, |6 10 |8 9 1) JoMuHUpYEMBIE CTPATETHH Y KaXKJO0TO U3
A |10 |5 9 6 UTPOKOB 2) JoMuHUpYOIIHE
2 CTPaTEeTuH y KaXKJI0TO U3 UTPOKOB.

3) PaBHoBecus Homa.
4) Ontumainssbie 1o [Tapero HaOOPBL.

0 5 2 3 5) HabGopsi — Tumna «JluaeMMbl 3aKITF0UEHHOTOY.

KoHnTtponbsHas padora Ne 2 mpenHa3zHavyeHa JjIs IPOBEPKH Ka4eCTBA OCBOCHHUSI
crynentamu Tem Ne 3.1 — 3.3. OGpa3zer] KOHTPOJIbHOU paboThl No 2
3amanue 1 (5 6aoB)
OnpenenuThs HAWITYYIIHE OCTOPOKHBIC YUCTHIE CTPATETHMH UTPOKOB M HIDKHIOKO U
BEPXHIOIO IICHBI UTPHI:

1 BapuanT 2 BapuaHT 3 BapuaHT



7 35 48 2 51 4 7 12 8 10 9 13
2 46 7 3 6 7 6 9 8 7 9 11 12 8
1538 2 9 3526 6 10 9 13 7
6 59 7 8 54 2 8 3 11 10 14 12 13

3ananue 2 (8 6ayutoB). JlaHa MaTpuiia napHOM UTPHI C HyJIeBO cyMMoid. Haiitu
ONTUMAaJIbHBIE CMELIaHHbIE CTPATEruu KaXJ10ro U3 Urpokos. ( Pekomennyercs,
IIPU BO3MOKHOCTH, UCKITIOUATh TOMUHUPYEMbIE CTPATErvH, UCTIOIb30BaTh
rpaduyecKre METO/bI. )

B B, |Bs |By
Al|3 6 2 4

A2 |5 3 4 7

3amanue 3 (10 6amioB). bumarpuynas urpa AByX JIHI] 3aJaHa MaTPUIICH, B
KJIETKaX KOTOPOIl BEpXHEE YUCIIO O3HAYAET BBIUTPHIII 1-T0 UTPOKA, HIKHEE — 2-
ro. Haiitu Bce paBHOBecus Homia B cmemanHbIx cTpareruax. OnpenenuTsb
3¢ (EeKTUBHOCTh HaWJEHHBIX paBHOBeCHM. ECTh u cutyanus "nuneMMbl

3aKITIOYEHHOT0"?

By B,
A, 6 3
6 10
A; 10 5
4 6

3amanwne 4 (10 6amnoB). Ha gyonosibHOM pBIHKE Kaxaast U3 KOMIAHUNA Aj U A,
MPOU3BOJNUT OJHO W3 JIBYX B3anMoO3aMeHseMbIx Ojar. KoMmanuu ocyiecTBIsioT
IIEHOBYIO KOHKYPEHIIMIO U BBIOUPAIOT 1IEHBI MPOJaXX, COOTBETCTBEHHO, P; 1 P,.
[Ipu 3TUX 1IEHAaX U3BECTHBI CIIPOCHI HA MPOIYKIUIO KAXKI0W U3 KOMIIAHUH, PABHBIE,

P\ 2 %
COOTBETCTBEHHO: 0= (P—) , d,= (P—i) . 3aTpaThl KOMITAHUW HA BBIITYCK
1 Z

€IMHUIIBI TPOAYKIIUH TOCTOSIHHBI U PaBHBI, COOTBETCTBEHHO, 5 U 9. B urposou

MOZACIN OCHEI ABJIAIOTCA CTPATCIHAMUA KOMHaHHﬁ, a HpI/I6I)IJ'II/I - BBIMI'PBIIIAMU.



OTBETUTH Ha CEAYIOLINE BOIIPOCHI.
1) Haiitu paBHoBecue Hpaiiia, eciii OHO CYIIIECTBYIOT.
2) DddextrBHO U 3TH paBHOBecue Homma?
3) Wmeercs 11 B JAHHOW UTPE UCXOJI TUIA " TUJIEMMBI 3aKJIFOUEHHOT0"?
3ananue 5 (7 6amnoB). Haiitu PaBHoBecue KypHo mipu ciieyronmx TuHEHHBIX
YCIIOBUSIX Ha 3aTpaThl U lIEHOOOpA30BaHKE B IyONIOJIHUH.
Ci(Xp) =5x1+ 3, Ca(x2) =2x2+ 7, P(X)=16-3%x, Xx=(X1+X3)
3aganue 5. OneHKa «CHIJIbD» JepKaTeNeld akIuu.

AKUMHA HEKOTOPOM AaKIMOHEPHOW KOMIIAHUM PACHpPENEICHbl  MEXKIY
YEeTBHIPHMS aKIIMOHEpaMHu, MpuueM akiuonep 1 oOmamaer 10\% Bcex akiuid,
akiponep 2 — 20\%, axuumonep 3 — 30\% wu akrmonep 4 — 40\%. Ha oOmiem
coOpaHuM aKIMOHEPOB pEIICHWE MPUHUMAETCA MO MPaBUIy MPOCTOrO
OONpIIMHCTBA (OJHA aKUMsS paBHA OAHOMY roisiocy). HaillTu OIEeHKYy «CHIIbD»
aKIIMOHEPOB TPU JAHHOW CXeMe€ TroyIocoBaHMWs. OLEHHUTE «CUIIy» JieprKarenen
aKIui, eciiy pernieHue OyJeT NPUHUMATHCS KBATU(PUIIMPOBAHHBIM OOJIBIIMHCTBOM

(ne meHee 2/3 T010COB).

Kpurepun oLieHKH BBINOJHEHUSI KOHTPOJIbHON pabOThI

Ne .

i Kpurepwii Ouenka
1 | Menee 60% (o Gannam 3a 3a1a4n) Heyn0BIeTBOPHUTENBHO.
2 | Or61% no 74% V I0BJIETBOPUTEIBHO
3 | Or 75% no 84% Xoporio
4 | Borme 85% Ornaso

3. Jlns 3akpemuieHWss CHCTEMHOIO OCBOCHHMS TEOpHH WIp, B OPraHUYECKOM
COYETaHUH SKOHOMHUYECKOTO COJCPYKAHHMS M MaTeMaTHYeCKOro WHCTPYMEHTapHs
CTYIEHTHI BHIMOJIHSIOT 3aJaHKE 110 HAIIMCAHUIO TEMATHYECKOI0 AaHAJTUTHYECKOT0
Pedepara.

[MpumepHas Tematuka pedeparos ([lana B Paznene 1)

KpuTtepumn onieHKH BBINOJIHEHUS] AHAJIUTHYECKOT0 pedepaTa




Ne — KomnuectBo
/o putep OaJUIOB

1 | [NomHOTa peamm3anuy OCHOBHBIX IIeJIel AHAIUTHYECKOTO pedepara o5
(enu u3 YkazaHuin)

2 | Ananutuyeckas (MaTeMaTH4eckas) COlepKaTeIbHOCTh
(HeTpUBHAIBHOCTB) TPEACTABICHHBIX B paboTe Mojeneil, 15
KOHCTPYKIMI, MPUMEPOB U KEICOB.

3 DKOHOMMYECKAs COJIEPKATEIbHOCTh (HETPUBUAIBHOCTD) U
OpPUTHHAIILHOCTD MPEJICTABICHHBIX IPUMEPOB U KEICOB (1aHHEIE, 25
(baxThl, HHCANABI U IPOYEE).

4 | KonuuecTBO 1 Hay4Hasi aBTOPUTETHOCTb (CEPbE3HOCTD) PEATbHO

WCIIOJIb30BAHHBIX MCTOYHHUKOB. A Take MaciTad u ypoBEHb 15
MCIOJIb30BAaHUS MaTepraa B 3TUX UCTOUYHUKAX.

5 | IlocnenoBaTenbHOCTD, TOTUYHOCTH, SICHOCTh, OPUTUHAIBHOCTH U 15
CaMOCTOSITEITLHOCTh (OTCYTCTBHE IJIarvaTa) M3JI0KECHUS TEKCTA.

6 | I'otoBHOCTH pedepara B Cpok 5
UTOIro 100

MeToanyeckue peKoMeHAaluH, ONpeae/siionue nNpoueaypsl OleHUBAHUA

pe3yJIbTAaTOB OCBOCHUSA AUCIHUIIINHBI

Texkymasi arrecranus CTyJIeHTOB. TeKymias arrecTtanus CTYIEHTOB IIO
aucuumuiiHe  «lMccnenoBaHue  onepanmiiy  IPOBOAUTCS B COOTBETCTBUU €
JIOKaIbHBIMU HOpMATUBHbIMU akTamMu [IBDY u siBrsercs o0s3arenbHOM.

Texkymas arrecranus 1o JUCHUIUIMHE «MaremMaTM4ecKoe MOIEIUPOBAHUE
npoBOAUTCA B (OpME KOHTPOJIBHBIX MEpONpUATHN (MIpaKTUUYECKHE 3aJaHUS.
KOHTPOJIbHbIE PAa0OThI, pedepaThl) MO OLEHUBAHUIO (HAKTHUECKUX PE3YyJIbTaTOB
oOyuyeHus CTYJEHTOB U OCYIIECTBIISAETCS BEAYIIUM IPENOIaBaTEIIEM.

OObeKkTaMy OLICHUBAHUS BBICTYIIAIOT:

— y4yeOHasi JUCHUIUIMHA (AaKTUBHOCTh Ha 3aHATUAX, CBOEBPEMEHHOCTh
BBIIIOJIHEHHS PA3JIMYHBIX BUJOB 33JJaHUM, OCEIIAEMOCTh BCEX BHUJIOB 3AHATHI 110
aTTECTYEMOM JUCLUIUIMHE);

— CTENEHb YCBOCHMS TEOPETUYECKUX 3HAHUM (AaKTUBHOCTH B  XOJI€
OOCYXKIeHUI MaTepuanoB JIEKIMUW, aKTHUBHOE YydYacTHE€ B JHCKYCCHUSX C
apryMEeHTaMu U3 JOTOJHUTEIbHBIX UCTOYHHKOB, BHUMATEIbHOCTh, CIOCOOHOCTH
3a/laBaThb BCTPEYHbIE BONPOCHI B paMKax JUCKYCCHUM WM OOCYXIEHUS,

3aNHTCPCCOBAHHOCTD N3YyUAdCMbIMH MaTepI/IaJ'IaMI/I);




— YPOBCHb OBJIAACHUA IMPAKTUYCCKUMHU YMCHUAMH H HABBIKAMH I10 BCEM

BHUJIaM y4eOHOW paboThl (ompenensercss Mo pe3ysibTaTaM KOHTPOJbHBIX PadoT,

MMPAKTHYCCKUX BaHHTI/If/'I, OTBCTOB Ha TCCTBI);

— pe3yJabTaThl CaMOCTOSITENIbHOW pPAaOOTHhl (3a/laHusd W KPUTEPUHM OICHKU

pasmenieHsl B Paznerne 1),

OueHouHbIE CPeCTBA ISl POMEKYTOUYHON aTTeCTALMH.
JK3aMeHALlMOHHbIe MaTepuaJjibl (OlleHOYHBbIE CPEACTBA MO

NMPOMEKYTOYHOM aTTeCTANNMM U KPUTEPUHN OLIEHKH)

HpOMe)KyTO‘lHaH aTTecTalmd CTYACHTOB. HpOMe)KYTO‘IHaH aTTecranus

CTYACHTOB II0 JHUCHUIIIINHC «I/ICCJIGIIOBaHI/IC OHGp&HHﬁ» IIPpOBOIUTCA B

COOTBETCTBHM C JIOKaJbHBIMM HOPMATUBHbIMU akTamu J[B®D®Y wu gBusgercs

00s3aTEIbHOM.

ITo JAUCHHUITIIINHC ((HCCJ'IGI[OB&HI/IG onepaunﬁ» IMpCaAyCMOTPCH J5K3dMCH B

(dhopme MMCbMEBHHBIX OTBETOB U YCTHOTO COOECEIOBAHMUSI.

1.

KpaTkass xapaktepucTuka npoueaypbl NpPUMeHEHHsl HCIOJb3yeMOro
OLIECHOYHOI0 cpeiacTBa. B pe3ynpTaTe MOCEHICHHS JIEKIIHMHA, MPaKTUYECKUX
3aHATUN, CEMUHAPOB U KPYTJIBIX CTOJIOB CTYAECHT IOCJIEI0BATEIbHO OCBAUBAET
MaTepuaibl JUCUMIUIMHBI M HW3y4aeT OTBEThl Ha BOIPOCHI K 3auery,
IpEACTaBICHHbIE B  CTpykTypHoM anemeHte @OOC IV.l. B xonxe
IPOMEXYTOUHOM aTTecTaly CTYACHT FOTOBUT MHAMBHIyaJIbHOE TBOPUYECKOE
3a4eTHOe 3aJaHue (MHAMBUAYyAJIbHOE TBOPUECKOE 3aueTHOE 3aJaHHe
pa3menieHo B cTpykTypHoMm »anemeHTte DPOC 1V.2). Kpurepum oueHku
CTYJE€HTa Ha 3adeTe MPEACTAaBIECHBI B CTPYKTypHOM 3iemeHte ®OC IV.3.
Kputepun oreHKd TeKylledl aTTecTalud — KOHTPOJIbHAs TPOBEpKa 3HAHMA
(mabopatopras paborta 1, mabopatopHas paboTa, IPYNIIOBOE TBOPYECKOE

3a/IaHUE) MPEICTABIEHBI B CTPYKTYypHOM 3ieMeHTe POC

2. Bomnpochl K 3K3aMeHy.



Bomnpocs k 5k3ameny no aqucuumuinie "VccnenoBanue onepanuii’,
1. O0mast cxema MaTeMaTH4ECKOr0 MOJEIMPOBAHUS, COCTABICHHUS W PEIICHUS
ONTUMHU3AIMOHHON  3a/1auu B ONTUMH3ALHUHU pEATBbHBIX HKOHOMUYECKHUX
IIPOLIECCOB.
2. [lpumepsl MOJETUPOBAHUS M pEIICHUs "HETPAHCHOPTHHIX' MpoOJieM C
MTOMOIIILIO TPAHCTIOPTHOM 3a/1auu JTUHEHHOTro porpammupoBanus (JIIT).
3. OTUMHU3allMOHHAs MOJIE]bh YBEJIMYEHUS OMNEPallMOHHOW NpUOBLIM 3a CYET
HapYILIEHUs TEXHOJOTUYECKUX HOPM (Ha IPUMEPE C MTPOU3BOJACTBOM BHH).
4. Tlapamerpuueckas 3aaada JI[1: reomeTprueckas HHTEpOpPETALMS B ClTydae IBYX
NIEPEMEHHBIX.
5. [NocranoBka 3amaun JIII ¢ mapamerpom B K03 dUIIMEHTAX 11€€BOM (PYHKIUU.
[IpuHLIMT U 3Tanbl pEHICHUS.
6. [ToctanoBka 3amauu JIII ¢ mapamerpoM B TpaBBIX YacTsIX OTrpaHUYCHUM.
[IpyHUMN U 3Tanbl PELICHUS.
7.I'pamueHT © TOpPOW3BOAHAS MO HANpPaBICHUIO (PYHKUUMU  HECKOJIBKUX
MEPEMEHHBIX. DKOHOMUYECKAsI UHTEPIPETALMS U BBIUUCIICHHUS.
8. 'paaneHT QyHKIIMU HECKOIBKHUX TIEPEMEHHBIX M MHOKECTBO €€ YPOBHHI.
9. 3agaua o peanuzanusi crpaTeruul (MOJUTUKU) MAKCUMAJIBLHOTO PACIIUPEHUS
MPOU3BOJICTBA B T€UEHUH 5 jeT. OnTUMaNIbHAS TPACKTOPUSL.
10. 3amaua maTematuyeckoro nporpammupoBanus (MII), e€ reomerpuueckuii
CMBICII U OCHOBHBIE TTIOCTAHOBKH. JIOKaJIbHBIE U TJI00aTbHBIE SKCTPEMYMBI.
11. VYcnoBus Kyna - Takepa (VKT) ms 3amaun MII B ctangapTHOM dopme.
12. MaTeMaTH4eCKUi U SKOHOMUYECKUM CMBICIT ONITUMAJIBHBIX 3HAUCHU I
MHOxuTenen Jlarpanka B ycnosusx Kyna - Takepa.
13. Cennosas Touka (censio) ¢pynkuuu Jlarpanxka B 3agadax MIIL. Censo u
peuienue 3aaaun MII.
14. Cenno ¢ynxruu f(X, V) Ha mOkecTBax X u Y. Teopema 0 MUHHMAaKce.
15. VKT B dopme pabouero Kputepus.

16. Meron MHoxutenei Jlarpanxa kak yactHbii crydait YKT.

17. Beimykiible MHOKECTBA, CBOMCTBA.



18. Brimykibie 1 BOTHYThIE (PyHKLIMHU, TIpUMEpPHI U cBoiicTBa. [losBrneHue
BBITTYKJIBIX MHOYKECTB B MOJICIISIX DKOHOMHUKE.

19. 3anaum BeimykJioro nmporpammuposanus (3BII). Teopema o rmodanbHOCTH
JIOKaJBHBIX SKCTPEMYMOB.

20. 3anmaum Beinykiioro nporpammupoBanus (3BII). [Ipumepsl 1 ocHOBHOE

CBOMCTBO 0 noctatoyHoctu YKT.

21. 3amaya KBaApaTUIHOTO MPOTPAMMHUPOBAHUA. AJITOPUTM CBEACHUS K 3a/1a4ue

JIIL.

22. Ycnosus cymiectBoBanus cemia Gynkiuu (X, 3) Ha mHOXkecTBax X u Y.

23. Teopema 0 HenpepbIBHOCTU QyHKIMU MakcumyMmoB £ (V) = max F(y,x).
X

24. Muoro3HauHbIe 0TOOpaXKeHUs, IpUMephl. Teopema 0 «HEPEePHIBHBIX)
cBoiicTBax orobpaxenus X (V) = {X: F(¥,X")= max F(y,x)}.

X E
25. [lpocreiiiias MaTpu4yHasi aHTAarOHUCTUYECKask Urpa ( ¢ HyJE€BOM CyMMON).

["apanTpOBaHHBIE BEIMTPHIIIN U POUTPhIIK. CEnya U ONTUMAJIbHBIE PEIICHUS B

YUCTBIX CTPATCIHUAX.

26. PaBHOBECHOE CBOMCTBO ONTUMAJIBLHOTO (CEAIOBOT0) MCXO/Aa B MATPUUHOM UTPE

c 0 - i cymmoii.

27. MatpuuHas urpa ¢ HyJI€BOH CyMMOM: UCIIOJIb30BaHME CMEIIAHHBIX CTPATETUH.

N3mepenue (PpyHKUMHM) BBIMTpHIIA WUrpokoB. HeoOxomumbie W JOCTaTOYHBIC

YCJIOBHUS PELICHHUS UTPBI.

28. TeopeMma o CyIIeCTBOBAaHHH PEIICHHS UTpa C HYJIEBOH CYMMOM B CMEIIIaHHBIX

CTpaTerusix.

29. MarpuuHas urpa ¢ HyJI€BOH CyMMOIl: aJlTOPUTM PEIICHUsI, CBEJCHUE K 3a/1a4e

JIII. CBoiicTBa paBHOBECHOCTHU PELIEHUMN.

30. T'eomeTpuueckuii METOJ| pEIIeHUS MATPUYHBIX WIP C HYJIEBOH CyMMOHW B

YAaCTHBIX ClIyvdasX.

31. HekoonepatuBHble HWrpbl T JHI B HOpPMajibHOW QopMme, ompeaeneHus,

CTPYKTYpa MOJACIIN U ITOCTAHOBKU OCHOBHBIX 3a/1a4.



32. Tlpocreiimas HeaHTaroHUCTUYECKask OumarpuuHast urpa. OCHOBHBIE MOHSATHSI.

JIOMUHHpOBaHME CTPATETHM, PELICHHUE 10 JOMUHHUPOBAHHUIO.

33. IloHsTHS ONTUMAILHOCTH B HEKOOTIEpaTUBHOU Urpe. PaBHoBecust mo Homry.

34. Onrtumanshbie no [lapeto HaGops!. [Ipumepsr.

35. [Ipumep curyanuu "nuiaemMma 3aKIOYEHHOTO", OCHOBHBIE CBOWCTBA U

npobiema.

36. Ilpumep "mwnemMmbl 3aKTOYEHHOTO" B WTPOBOM MOJIETH B3aMMOJICHCTBHS

(GbupM Ha OJTUTOIMOIMCTUYECKOM PBIHKE.

37. Urpsl B pa3BépuyToii hopme. Hopmanuzarus urpel.

38. CmemranHoe pacuiMpeHrne OMMATPUYHONW UIPBI, H3MEPEHHE O0XKHIAEMBIX

Beurpeineii. CMbeicn nepexoga K pacmupeHuto. CylliecTBOBaHUE U YCIOBHS

paBHOBecui Homa.

39. Pemienne OMMaTpUYHON UIPhI C MAaTpULAMU 2 X 2 B CMEIIAHHBIX CTPAaTErHsIX.

[Tosy4yeHue u permeHnue CUCTEMbI HEPABEHCTB.

40. OcHOBHBIE OMPECICHUS KOOTIEPATUBHON UTPHI TT JIHII.

41. Xapaxrepuctuueckue (GYHKIMH UTPHI I JUI, OTPEICICHUS, IKOHOMUYECKHIM
CMBICJI U CBOMCTBA.

42. OnrtuMmanbHble UCX0AbI B KoonepaTuBHbIX urpax. Konuemnuus C - sapa.

43. Tpunmun ontumansHocTH [llermm, BekTop Illemnu, axcmomaTH4eckoe
MOCTPOEHHUE.

44. @OyHKIUs U pa3Hble BApUAHTHI BhIuKclieHus BekTopa Lllemu.

KpnTepm/I BBICTABJICHHUA OLHCHKHA CTYJACHTY HAa JK3aMCHE

no qucuuiuinne «MccnenoBanue onepamun

Babl Ouenka
(perTUHTOBOA JK3aMeHAa TpebdoBanus Kk ¢pOPMHUPOBAHHBIM KOMIIETECHIMAM
OLICHKH) (crangapTHas)




86-100

«OTJIIMYHO»

OueHKa «OTJIMYHO» BBICTABJISETCA CTYACHTY, €CIIUd OH
rIy0OKO W TMPOYHO YCBOWJI TMPOTpaMMHBIA Marepual,
HCYEPIBIBAIOIIE, I10CIEI0BATENbHO, YETKO U JIOTUYECKU
CTPOITHO €ro u3jaraer, yMeeT TECHO YBA3BIBATH TEOPHUIO C
MPAKTUKOW, CBOOOIHO CHPABISAETCS C 33/1a4aMHU, BOIIPOCAMH
U JIpYyrMMH BUJAaMH TPUMEHEHHUs 3HAHUH, MpUYEM He
3aTpyJHSETCS C OTBETOM IpU BUAOM3MEHEHUU 3aJaHUM,
UCIONIb3YeT B OTBETE Marepuan MoOHorpaduueckoi
JAUTEpaTyphl, MPaBHIBHO  OOOCHOBBIBAET  IMPHHSITOE
pelieHue, BiaJeeT PA3sHOCTOPOHHHUMH HaBBIKAMH U
MIPUEMaMH BBITTOJTHEHUS TPAKTUYECKUX 3a]1a4.

85-76

«Xopouro»

OneHka «XOpOILIO» BBICTABJIAETCS CTYAEHTY, €CIU OH
TBEPAO 3HAET Marepuajg, I'PaMOTHO U IO CYIIECTBY
U3JIaraeT ero, He JA0IYyCKas CYLECTBEHHBIX HETOYHOCTEH B
OTBETE Ha BOIPOC, IPABWIIBHO NMPUMEHSET TEOPETUUYECKUE
MOJIOKEHHUSI TPU pEIIeHUH HPaKTUYECKUX BOIPOCOB U
3a/a4, BjaJieeT HEOOXOIMMBIMM HAaBbIKAMU U NpUEMaMU
UX BBIIOJHEHUS.

75-61

«YyHAOBJICTBOPU-
TCIIBHO»

OHGHKa «YOOBJICTBOPUTCIILHO» BBICTABJIACTCA CTYACHTY,
€CJIM OH UMECT 3HAHHA TOJIBKO OCHOBHOI'O MaT€pualia, HO
HC YCBOMII Cro I[CTaJIef/'I, JO0IMYCKAa€T HETOYHOCTH,
HCIOCTATOYHO IIPAaBUJIBHBIC (I)OpMYJ'II/IpOBKI/I, HapYIICHUA
JIOTHYCCKOM IIOCJICA0BATCIbHOCTHU B H3JI0OXKCHHUHA
IporpaMMHOI'O MaTe€purajia, UCIIbITbIBACT 3aTPYAHCHUS IIPpU
BBIITOJIHCHHUU MMPAKTUYCCKUX pa60T.

60-0

«HEYJIOBJIETBOPH-
TEIILHO»

Ouenka «HEYZIOBJIETBOPUTEIBLHO» BBICTaBIISIECTCA
CTYJICHTY, KOTOpPBIM HE 3HAET 3HAYUTEIBHOM YaCTH
IIPOrPAMMHOI0 MaTepuaja, JONYCKaeT CYIIECTBEHHbIE
OImMUOKH, HEYBEPEHHO, C OOJBIIUMU 3aTPyIHEHUSIMHU
BBITIONHSET MpakThueckue padoTsl. Kak mpaBuio, oreHka
«HEYIOBJIETBOPUTEIBHO» CTABUTCS CTYAEHTaM, KOTOpPBIE
HE MOTYT MPOJOIKHUTH OO0ydeHHe 0e3 TOMOTHUTETbHBIX
3aHATHI IO COOTBETCTBYIOMIEH AUCIUTUIAHE.




