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. HOACHUTEJIBHAS 3AIIMCKA

DK3aMeH SBJSICTCS MEKTUCIUIUIMHAPHBIM, TIPOBOJMUTCS B COOTBETCTBHH C
rpadukom yaeOHoro mporiecca. Llenms sx3aMeHa — mpoBepKa OBIAJICHHS BBITYCKHUKOM
OCHOBHBIX KOMIICTEHITHH, TPEOYEMBIX B MPO(HECCHOHATBHOM ACATEIILHOCTH.

DK3aMeH BKITIOYAET 33aHUs TI0 CICAYIONINM JUCIATUTHHAM:

Anre0pa 1 TeoMeTpusl.

MaremaTuaecKkuii aHaIus3.

Teopurs BEpOATHOCTEN U MATEMATUYECKasi CTATUCTUKA
Teopust Urp U UCCIIETOBAaHUE ONIEPALIUAN.

MeTo/1b1 ONITUMU3ALMU U UCCIIETOBAHUE OTIEPaIIHil.
MeTo1b1 MpOrpaMMUPOBAHUS.

SOk wnkE

DK3aMEeH NMPOBOJUTCS B MUCBMEHHOU (opMe.

[Tpu HEOOXOAMMOCTH AOITYCKAETCS TPOBEICHUE TOCYIapCTBEHHOTO DK3aMEeHa
¢ npumenenneM D0 u JIOT B coorBerctBumM ¢ «llosoxkeHnem O MpoBEIECHHUU
rOCyJIapCTBEHHOM HWTOrOBOM aTTeCTallM 10 OCHOBHBIM 00pa30BaTelIbHBIM
nmporpaMmam OakajgaBpuaTa, MarucTpaTypsl, crienuanurera B TBI'Y».

DK3aMEHAlIMOHHBIE 3aJaHHsl COCTABICHBI B COOTBETCTBUU C IIEPEUHEM
HEOOXOMMMBIX KoMmeTeHInil. Ha dK3aMeH BBIHOCSTCS IO 2 3aJaHUs 10 KaXXKIOH
JTVCLIUIUIMHE, BKJIIFOUEHHOW B UTOTOBBIN SK3aMeH. Bpems npoBeneHust sx3ameHa — 4
qaca.

OueHka pe3yiabTaTOB UTOTOBOTO TOCYAApPCTBEHHOrO 3K3aMEHA IPOBOJIMTCS
Ha ocHoBe [lookeHus, yTBEPKIEHHOTO JeKaHOM (DaKyJIbTeTa.

JIsisi OOBEKTUBHOW OIIEHKU YPOBHSI OCBOCHUS KOMIIETEHIIMI BBIMYCKHUKA
TEMAaTHUKa SK3aMEHALMOHHBIX BOIPOCOB W 3aJaHUM SABJISAETCS KOMIUICKCHOU H
COOTBETCTBYET paszjienaM Y4eOHBIX ITUKIIOB.

Komnerenuun, ypoBeHb  cGOPMHMPOBAHHOCTM  KOTOpPbIX  Oyaer
OLICHMBATHCH HA IK3aMEHe:

Koan
HANMEHOBAaHHE

KOMIICTCHIIMHU
OIIK-1  Cmocoben | OIIK-1.1 Ob6nanaer 6a30BbIMU 3HAHUSIMHU, ITOTYYEHHBIMU B 00JaCTH
NPUMEHSATH MaTeMaTHYeCKUX U (MJIM) ECTECTBEHHBIX HAYK
(pynramenranbHbIe
3HAHHUSA,
NnoJIy4eHHbIe B
o0JacTu
MaTeMATHYECKHUX M
(nJIM) ecTeCTBEHHBIX
HAYK, U
HCIO0JIb30BATh HMX B

I/IHIII/IKaTOpLI HOCTH)KCHHU A KOMIICTCHIINU B
COOTBETCTBHH C y‘lGﬁHbIM IJIAHOM

OIIK-1.2 Ucnons3yer 6a30BbIe 3HAHUS B 00JIACTH MAaTEMATHYECKHUX
U €CTECTBEHHBIX HAyK B MPO(PECCHOHAIBHOMN NESATEIHHOCTH, BHOCHUT
HEKOTOpbIE  KOPPEKTHBBI ~ TPH WX  HCIOJB30BAaHUM B
poecCHOHANEHOM e TENbHOCTH




npogeccuonanbnoii | OIIK-1.3 TIpumenser u agantupyer QpyHIaMEHTaIbHBIC MOHATHS U

AeATeJIbHOCTH pe3ynbTaThl B 007aCTH MAaTeMaTHYECKMX M €CTECTBEHHBIX HayK K
pELICHHIO 3a/1a4 TPO(PECCUOHATBHOM 1eATEIbHOCTH

OIIK-2 Cnocoben | OIIK-2.1 3Haer cylecTBylOImMe MaTEMaTUYECKHUE METOIAbl U

HCII0JIL30BATH U | CUCTEMBI IPOIPaMMHUPOBAHHUS

aJanTupoBaTh

CylIECTBYIOIIHE OIIK-2.2 Hcnonp3yeT CyLECTBYIOIINE MATEMaTUYECKUE METObI U

MaTeMATHYeCKHEe CUCTEMBbl TPOTPAMMHPOBAHUS [UIsI Pa3pabOTKM W  peau3aluu

METOXbI M CHCTeMbr | &ITOPUTMOB PCIICHNUS IIPUKIIAJHBIX 337124

NPOrPaMMHUPOBAHMS | e 5 3 Pa3zpabarbiBaeT ¥ peanu3yeT ajarOpuUTMBbI PEIICHHs 3a1a4

1R paspabotku u npoeCCUOHATLHON JIEATENBHOCTH Ha OCHOBE TEOPETUUYECKUX

peanu3anuu SHAHMI

AJITOPUTMOB

peueHust

NPURJIAAHBIX 3a/1a4

OIIK-5 Cnocoben | OIIK-5.1 JleMOoHCTpupyeT 3HaHUS OCHOBHBIX IIOJOKEHUM U
paspadaTbiBaTh KOHLENIHUI B 00J1aCTH MpOrpaMMHPOBaHUSI.

AJIrOPUTMBbI u

KOMIBIOTEPHBIE OIIK-5.2 3HaeT apXUTEKTypy SA3bIKOB IPOIPAMMHUPOBAHUS.
TIpOrpamMMmel, OIIK-5.3 CocTaBnser mporpaMMsl.

NPUTOHbIE A

NPaKTHIECKOro OIIK-5.4 Co3naer uHbOpMaIMOHHBIE PECYPCHI TTI00ATbHBIX CETEH,
NPUMCHEHMHH. 00pa30BaTeIbHOTO KOHTEHTA, CPEACTB TECTUPOBAHUS CUCTEM.

IToxa3zaTenn u KPUTECPHUH OLICHUBAHUA KOMHeTeHHI/Iﬁ, IIKAJbI OIICHUBaAHUA

B kauecTBe pemEHHbBIX 3a/1a4 MO0 KeJIaHUI0 00yUYarolerocss MOryT ObITh 3aYTEHbI
pe3ynbTaThl yuactus B OenepalibHOM UHTEPHET-3K3aMeHe B cepe
npodeccuonansaoro oobpazopanus (OII10) nunu DegepanrbHOM UHTEPHET-
’K3aMeHe BbIMYCKHUKOB OakanaBpuara (P1OB) cornacHo cnenyromum
KPUTEPHUSM:

® 30JI0TOM CEPTU(PUKAT — YETHIPE MOJTHOCTHIO PEIIEHHBIC 3a/1a4H;
e cepeOpsiHbIi cepTU(UKAT — TPU MOJHOCTHIO PEIIEHHBIC 3aa4H;
e OpOH30BBIN cepTU(PHUKAT — ABE MTOTHOCTHIO PEIIEHHBIC 3a/1a4H;
e cepTUdUKAT YYaCTHUKA — OJIHA MTOJTHOCTBIO PEIIEHHAs 3aj1a4a.

YToObI 3aUecTh pe3yJIbTaThl yUacTHs, 10 HaYaia MpoLeayphl clauu
roCcyJIapCTBEHHOTO HK3aMeHa O0yJaroUNiCsl TOKEH MOAaTh 3asIBJICHUE B



NUChMEHHOU (hopMe Ha UMsI pyKOBOJIUTEIISI OCHOBHOM 00pa3oBaTeIbHON
IpOTPaMMBbI ¢ IPUIIOKEHUEM KOTIMU CepTU(HKATA.

Pesynbrar pemienuns Kaxxoi 3a1auu olleHUBaeTcsa OamiamMu B quana3one ot 0 1o 1
c muckperuzanueit B 0.1 Gamma. MakcuMmanbHO BO3MOXKHAsl olleHKa B 1 Oamia
BBICTABJIIETCS, €CIIM MIPU PELICHUH 3a/1ayM MOJIyYeH MPaBUIIbHBIA OTBET, PEILICHUE
M3JI0’KEHO IIOJIHO U NTPaBUIIBHO, B HEOOXOIUMOM JIOTMYECKOH ITOCIEI0BATEIbHOCTH,
TOYHO MCHOJIb3yeTCs NMpo(ecCroHaNbHasi TEPMUHOJIOTUA. 3a KaXIyH0 HETOYHOCTD
oueHka cHmxkaercs Ha 0.1 Oamma. Ecmm pemieHue OTCYTCTBYET WIM MaTepHall
U3JIaraeTcs  HENOCIENOBATEIbHO,  HU3JIOKEHUE  pPEIIEHUs  JAEMOHCTPUPYET
HEMOHUMaHue CYIIHOCTH 3aJauu, TO BbIcTaBisieTcs 0 0aios.

bamiel 3a pelieHue 3aady CyMMHPYIOTCA, M UTOrOBas OLIEHKAa BBICTABIISECTCS B
3aBUCUMOCTH OT CyMMBbI HAOpaHHBIX OAJIJIOB:

MeHee 3 0auIoB — HEYOBJICTBOPUTEILHO;
ot 3.0 10 5.0 6aIoB — YJOBIECTBOPUTEIBHO;
ot 5.1 1o 8.0 6amioB — xopoiio;

ot 8.1 1o 12.0 6ayu10B — OTIIMYHO.

[Ipu ouienke ypoBHS c(HOPMUPOBAHHOCTH KOMITETCHIIHINA:

IToporoBblii — COOTBETCTBYET OLIEHKE «YAOBIETBOPUTEIBLHO
JIOCTaTOYHBIA — COOTBETCTBYET OLIEHKE «XOPOILIO»
[IpoaBHUHYTBIN — COOTBETCTBYET OLIEHKE «OTIUYHOM.

IlepeyeHb BONPOCOB U 00pa3ubl 3aJaHUI.
Ilepeuennb peKoMeHyeMoii JIUTEPATYPbI JIA NMOAr0TOBKH K
roCy1apCcTBEHHOMY JK3aMeHY

AJITEGPA U TEOMETPHUA

1. Omnpenenenue aOCONIOTHOTO JIMHEMHOTO M-MEPHOTO TMPOCTPAHCTBA,
MOJMPOCTPAHCTBA, UX OA3UCHI.

ApudpmeTnueckoe  BEUIECTBEHHOE N-MEpHOE  JIMHEHHOEe  MPOCTPaHCTBO,
MOJANPOCTPAHCTBO UX 0a3uckl. JIuHelHbIe 000J104KH, UX Oa3UCHI (Pa3MEPHOCTB).
N3oMopdhu3m N-MepHBIX JTMHEUHBIX TPOCTPAHCTB.

CBsi3p MKy KOOpPAMHATAMH OIHOTO M TOTO € BEKTOpa B Pa3IMYHBIX Oazucax
JMHEWHOT0 MPOCTPaHCTBA (MOAMPOCTPAHCTBA).
3amaum: 1277 -1281.

2. Jluneitnpie mpeoOpaszoBaHus. Anpo u oOpa3 JUHEHMHOro MpeoOpa3oBaHUS.
ComnpsKkeHHbIE, CAMOCOTIPSKEHHbIE, OPTOTOHAIBHBIE TPE00Pa30BaHUS, ONIEPATOPHI.



Martpuria nuHeitHoro mpeoOpa3zoBaHus MPH MEPEX0/ie OT OAHOTrO Oa3uca K APyromy.
3anaum 1452 a), 6), 1454 - 1446.

3. CymmMma, nepecedeHue JUHEHHBIX MOAIPOCTPaHCTB (000J04eK) UX 0a3uChl
(pa3MepHOCTH).
3amaum 1320 - 1322.

4. ITpocTpaHCTBO PEUICHUI JIMHEUHON OTHOPOIHON CUCTEMbI YPABHEHUI.
3apaum 1312, 1313.

5. CoBMEeCTHOCTh (HECOBMECTHOCTbH) JIMHEHHOW HEOJHOPOJHON CHUCTEMBI
ypaBHeHUH, ee¢ pemeHne B apduHHOM apuPMETHIECKOM BEIIECTBEHHOM
IIPOCTPAHCTBE.
3agauu 689 - 703.

6. EBKIMI0BO M METpHUECKOE BEIIECTBEHHOE MPOCTpaHCTBA. OPTOTrOHAIBHOE
JOTIOJTHEHUE JIMHEHHBIX MOAMPOCTpaHCTB. OpTOTroHAJIbHAS COCTABJSAIOMAS U
MIPOEKITUSI BEKTOpa Ha MOJIIPOCTPAHCTRO.
3agaum: 1366, 1367, 1370 - 1374, 1377.

7. Ksanpatuunsie ¢opmbl, ux warpuubl. [lpuBenenue kB. ¢GopM K
KaHOHUYECKOMY BUJLY.
3apaum: 1175 -1178.

8. IlpuBeenne kBaapaTUYHBIX GOPM K KAHOHUYECKOMY BHU]Y, OPTOTOHAJIbHBIM
npeoOpa3oBaHUSM.
3apaum: 1248 -1262.

Homepa 3amau cMm. IIpockypsikoB, .B. COopHuK 3amau 1o JUHEHHOU anredpe.
[DnexTpoHHBIHN pecypc] : yueb. mocooue — nektpoH. gaH. — CII6. : Jlans, 2010.
— 480 c. — Pexxum noctyna: http://e.lanbook.com/book/529.

Jlureparypa:

1. Ky3unenos, b.T. Maremartuka : yueOHuK / 2-¢ u3M., mepepad. u jgom. - M. :
HOnuTn-/lana, 2015. - 719 c. ISBN 5-238-00754-X [ DnexkTpoHHBI pecypc]. -
Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=114717

2. HukonoBa H. B. Kpartkuii kypc anre6psl U reoMeTpuu: MpUMEPHI, 3a/1a4H,
TecThl: yueOHoe mocooue, 2014. - 100 c. [DnexkTpoHHbId pecypc]. - Pexum
noctyna: http: //biblioclub.ru/index.php?page=book&id=428767

3. Kypom, A.I'. Kypc Beicmiei anredpbl [DIeKTpoHHBIA pecypc] : yued. —
Cankr-IletepOypr : Jlaws, 2013. — 432 c¢. — Pexum npocrymna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=30198

4 JIamun, E.C. Kypc Bbicmieit anreOpbl [IJeKTpoHHBIA pecypc] : yded. —
OnektpoH. naH. — Cankr-IlerepOypr : Jlanb, 2009. — 368 c. — Pexum
nocryma: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=246

MATEMATUYECKUU AHAJIU3

1. Ilpenen dyukiuu, 0-cuMBOJIHKA.


http://biblioclub.ru/index.php?page=book&id=114717
http://biblioclub.ru/index.php?page=book&id=428767
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=30198
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=246

[4] Ne650, Ne651, Nel1318-1370, Ne1398-1406.

2. Inddepennupopanue.
[4] Ne1039-1046, Ne1111-1120, Ne3371-3381, Ne3383-3388, Ne3400-3419.

3. ®opmyna Teinopa.
[4] Ne1377-1387, Ne3593-3600.

4. HecoOCTBEHHbBIEC UHTETPAJIbI, 3aBUCSIIIUE OT MapaMeTpa.
[4] Ne3717-3720.

5. NHTerpupoBanue.
[4] Nel1628-1680, No2239-2250, Ne4107-4110, Ned258-4274, Ned298-4301,
Ned367, Ne4368, Ned376-4380.

6. CXOOUMOCTb YUCJIOBBIX PSIO0B.
[4] Ne2555-2565, Ne2573-2583.

7. qDYHKIIHOHaJIBHBIG PAOBI. PaBHOMCpHaﬁ CXOOUMOCTBD.
[4] Ne2646-2648, Ne2716-2723, Ne2774.

8. CTeneHHbIE PSAbL.
[4] No2812-2830, Ne2906-2915.

Jlureparypa:

1. ®uxrenronsil, [."M. Kypc nuddepeniimaibHOro 1 HHTETPaJIbHOTO
ucuucnenus. B 3-x TT.
Towm 1. [DnexTponnslit pecypc] : yued. — DnextpoH. aad. — CII6. : Jlans, 2016.
— 608 ¢. — Pexwum goctyna: http://e.lanbook.com/book/71768 (3BC «Jlauby).
Towm 2. [DnexTponnsiit pecypc] : yued. — Dnextpon. aad. — CII6. : Jlans, 2017.
— 800 ¢. — Pexwum goctyna: http://e.lanbook.com/book/91898 (3BC «Jlauby).
Towm 3. [DnexTponnsiit pecypc] : yued. — Dnexrpon. aad. — CII6. : Jlanb, 2009.
— 656 c. — Pexxum noctyna: http://e.lanbook.com/book/409 (OBC «JIauby).
2. CmupnoB B.H. Kypc Bbicuieit matematuku. Yueb. B 4 T. M.: Hayka,
1981.T. 1 -2.
3. Kmumox B.MU. Ilpumepsr pemenus 3amad AuddepeHnnaIbHoro U
HWHTETpajbHOTO ucuuciaeHus. Yueo. nocodue. Trepn: TBI'Y, 2015. — 252 c. [40].
4. Hemunouu b. I1. COopHMK 3a7a4 U YOPAKHEHUH MO MaTeMaTHYECKOMY
ananu3zy. — M.: Jlanb, 2017.
Hemunosuy, b.I1. COopHHK 3a7a4 1 yNIpa)XHEHUH MO MaTEMaTUYECKOMY aHAIU3Y.
[DnexTpoHHBIN pecypc] : yueb. mocodue — DnektpoH. gan. — CII6.: Jlans, 2017.
— 624 ¢. — Pexxum goctyna: http://e.lanbook.com/book/92629 (3BC «Jlauby).



http://e.lanbook.com/book/71768
http://e.lanbook.com/book/91898
http://e.lanbook.com/book/409
http://e.lanbook.com/book/92629

5. UneuH B.A., ITo3usk O.I'. OcHOBBI MaTeMaTHYECKOTO aHanu3a B 2 1. Y. 2 /
N3n. 5-e, crep. MockBa: ®USMATIINUT, 2006. — 464 c. [50]. Y. 1 / Unsun B.A.,
[To3zusak 2. I'. - U3xa. 7-e, ctep. MockBa: ®PUSMATIINUT, 2005. — 646 c. [50].

6. Cmupnos B.U. Kypc Beicuieit matematuku. Yue6.: B 4 . M.: Hayka, 1981.
T.1-2.

7. Ky3nenoB JI.LA. COopHUK 3aaHU IO BBICIICH MaTeMaThKke. THUIOBBIC
pacuetsl. M.: Bricmias mikosa, 1994.

3ameuyanue. MOXHO BOCIIOJIB30BAThCS JIFOOBIM CTCPCOTUITHBIM H3JdHHUEM
y‘—Ie6HI/IKOB, YKa3aHHBIX aBTOPOB, HC3aBUCHUMO OT I0J1a U3 JaHH .

TEOPUS BEPOSIATHOCTEN 1 MATEMATHUYECKASI CTATUCTHKA

1. I[I/ICKpCTHOG BCPOATHOCTHOC ITPOCTPAHCTBO. BepOSITHOCTB COOBITHS.
CsoiicTBa BCPOATHOCTH. TeopeMa CJIOKCHUA.

2.  Kiaccuueckoe onpezneneHue BEpOsSTHOCTH.

3. YcnoBHas BepoATHOCTh. TeopeMa yMHOXKeHUs. HezaBucuMocTsb
COOBITUH.

4.  ®opmyna nonHou BepositHocTH. Dopmyisl baiieca.

5.  IlocnenoBaTtenbHOCTh UcnibITaHU bepryu. [lonuHoMuanbHOE
pacrpeneneHue.

6. Teopema Ilyaccona. UnTerpanbnas Teopema MyaBpa-Jlammaca.

7. JluckpetHas ciiydaiiHas BeluuuHa. [[pumepsl AUCKPETHBIX
pacnpeneneHuil. He3aBUCUMOCTB ClTydailHbIX BEJIMYKH.

8.  ®yHKIus pacrpeneieHus U MIOTHOCTh pacTpeAesiCHUs CIIyqdaiiHOM
BEJIWYUHBL. [[puMepsI HENMPEPBIBHBIX pacnpeieIeHui

9.  O®yHKIMOHAJIbHBIE IPEOOPA30BaHUS CIIyYalHbBIX BEJTUYMH.

10. CnyyaitHbie BEKTOpA.

11. ®yHKUMOHATBHBIE MPEOOPA30BAHUS CIIyHaHBIX BEKTOpOB. CBEpTKa
pacupeneneHun

12.  YwucnoBble XapaKTEPUCTUKH CIIyIalHBIX BEJTMYUH U BEKTOPOB.

13.  KoaddumumeHnt koppensiiiuu 1 ero CBONCTBA.

14. llenTpanbHas npeneibHas TeopeMa JJis OJUHAKOBO pacTpeIeNIEHHBIX
Cly4dailHbIX BennunH. MiHTerpanbHas Teopema Myaspa -Jlamnaca.

15. Ilenu Mapkosga.

16. Tlpenmert u 3amaun MaTeMaTU4ecKoi cTaTUCTUKH. [IpocToit crmyyaitHbIi
BBIOOD.

17. ToueuHoe onennBanne. HecmeneHHOCTD, COCTOSATEIHLHOCTD,
3 PEKTHBHOCTS.

18. BwiOopouHOE cpemHee v BHIOOPOYHAS UCTICPCHSI.

19. DOwmnupudeckas GyHKIUS pacrpeaeseHusl.

20. JloctaTouHbI€ YCIOBUS COCTOSITEIIbHOCTH OL[EHOK.

21. Meroa MOMEHTOB M METOJT MAaKCHUMAJIBHOTO TIPaBI0OIO 00MS.



22,

23.
24,
25,

NuTepBasibHOE OlIeHUBaHKE. JlOBEPUTEIIBHBIN UHTEPBAI JJIS
MaTeMaTUYECKOTO OKUJIaHUSI CIIy4YalHOM BEJIMYMHBI C U3BECTHOM
nucnepcueil. JJoBepuTeNbHbIA HHTEPBAI ISl BEPOSITHOCTU COOBITHSI.
JloBepuTenbHbBIE OLIEHKU TapaMETPOB HOPMAJIBHOTO PaCIpEACICHUSI.
Kpurepnii cornacus xu-kBaapat [Ilupcona.

Xu-KBaJIpaT KPUTEPUH HE3ABUCUMOCTH U OJHOPOTHOCTH.

Bri6op u3 n1Byx npocteix runore3. Kpurepuii Heitmana-Ilupcona.

Jlureparypa:

1.

banmna K. B. Teopuss BepOsATHOCTEM M MaTEMAaTUYECKas CTATUCTUKA :
yuebHuk. - M. : Mznmatenbcko-ToproBas kopropanus «JlamkoB u K,
2016. - [DnexTpoHHBIN pecypc]. - Pexxum noctyna:
/[biblioclub.ru/index.php?page=book&id=453249

Konemaes B. A. Teopust BEpOSITHOCTE U MaTeMaTH4ECKasi CTATHCTHKA :
yueOHuk.- ExatepunOypr, 2014. - [DnektpoHHBIM pecypc]. - Pexum
nocryma: //biblioclub.ru/index.php?page=book&id=436721

XoxnmoB HO.C., 3axapoBa MWN.B., CumopoBa O.M. Krnaccuyeckas
BeposATHOCTb. KomOunaropuka: Ilpaktukym 1o kypcy «Teopus
BEPOSITHOCTE M MaTeMaTH4ecKas CTaTUCTHUKa», dacTb 1. ®I'BOY BO
«TBepckoii rocytapcTBeHHbIN YyHUBepcUuTeT». - TBepb: TBI'Y, 2016. 40 C.
http://elibrary.ru/item.asp?id=27237516

XoxnoB 1O.C., 3axaposa U.B., Cugopoa O.N. YcimoBHass BEPOSITHOCTbD.
Cxema bepuymm: Ilpaktnkym mno kypcy «Teopus BeposiTHOCTENM U
MaremaTuyeckas cratuctuka», 4vacte 2. OI'BOY BO «TBepckon
roCyJlapCTBEHHBIN YHUBepcuTeT». - TBepn: TBI'Y, 2016. 39 C.
http://elibrary.ru/item.asp?id=27271143

Xoxnos 10.C., 3axaposa N.B., Cunoposa O.N. Teopus BeposTHOCTEN U
MareMaTu4eckas CTaTUCTUKA. YueOHoe nocodue / Teepb, 2014. (M3nanue
2-e, IepepabOTaHHOE U JOTIOJTHEHHOE).

CoopHuku 32124

AnnpyxaeB X.M. COOpHHK 3a/1a4 TI0O TEOPUH BEPOSTHOCTEH : yueo.
nocoOue JJis CTYZICHTOB BY30B, 00YYaIOIIUXCS MO CIEIHATIBHOCTIM
010100 "Matemaruka" u 010200 "IIpuki. MaTemMaTHKa U
uHpopmatuka" - Mocksa : Beicmias mkona, 2005. - 173, c.

Bentuens E.C. 3agaun un ynpakHeHuUs 110 TEOPUU BEPOSITHOCTEH : y4ueO.
nocobue ais cryaeHToB BTy30B / E. C. Bentuens, JI. A. OBuapos. -
Mocksa : Beicmag mikoia, 2006. — 446 c.

I'mypman B.E. PykoBOICTBO K pelIeHu0 3a/1a4 110 TEOPUU
BEPOSTHOCTEH U MaTEMaTUUECKOW CTaTUCTHUKE : yuel. mocodue nis
CTyZIeHTOB By30B - Mocksa : IOpait : U/] FOpaiit, 2010. - 403 c.


http://biblioclub.ru/index.php?page=book&id=453249
http://biblioclub.ru/index.php?page=book&id=436721
http://elibrary.ru/item.asp?id=27237516
http://elibrary.ru/item.asp?id=27271143

4.  3y6koB A.M. COOpHHK 3a/1a4 TIO TEOPUU BEPOSITHOCTEH : ydeOHOE
nocobue. - Cankrt-IletepOypr [u np.] : Jlans, 2009. - 317 c.

IIpuMepsl 32124 K KBATUPUKATNMOHHOMY IK3aMEHY
DopmyJia MOJHON BeposATHOCTH U opmyia baieca
EcTp nBa Tuma CHUrHajioB, KOTOpBIE NEPEAAIOTCS C MOMOIIBIO CBETOBOIO
nepeaaryrka. O0a TUIa CUTHAJIOB MepelaloTcsl OJMHAKOBO YacTo. CUTHAN epBOTO
tuna ¢ukcupyercs ¢ BepoaTHOCThIO 0.9, BTOporo tuma — ¢ BeposTHOCTHIO 0.8.
3adukcupoBaHa nepenaya HEKOTOporo curHana. Kakosa BeposiITHOCTB TOTO, UTO 3TO
CUTHAJI IEPBOTO THUHA?

DOyHKIMOHAJIBHbIE TPE0OPa30BaAHUS

1) M3BecTHO, YTO BO3pacT JCHYIIKM pPaBeH KBajpaTy BO3pacTa BHYKa,
nenéunoMy Ha 8. HaiiTu pacnpeneneHue Bo3pacTa JAeAyIIKH, €CJId BO3pacT
BHYKa paBHOMEPHO pacmpejeiieH Ha otpeske [25,30].

2) HexoTopplii 4eJI0BEK TECTUPYETCS Ha BpeMs PeaKIK 71 U T Ha JIBa Pa3HbIX
Bo3jciicTBUs. B kauecTBe 000OIIEHHOTO mMoKa3zaTensi Oepercs BeJIMYMHA
n=11/7o . HaliTu TIOTHOCTH pacHpencieHUs C.B. 7, €CIU 7] U T2
HE3aBUCHMBI M1 UMEIOT paBHOMEPHBIC pacnpenesieHus Ha oTpe3kax [0,0.5] u
[0,1] cCOOTBETCTBEHHO.

Koa¢duuuenr koppeasumnu
3aKOH pacIpeIesIeHUs] TUCKPETHOTO CIIYYalHOTo BeKTopa & = (&, £y)3a1aH B
TaOJINLIE HIKE:

&2 -1 0 1
1

1 0.1 0.3 0.3

2 0.2 0.1 0.0

Boruncnutb K03QpUUIUEHT KOPPEIILUU CIy4YalHbIX BEJIMYUH & U &) .

OIT
Ha 3 kypce HekoToporo dakynsrera ooyudaercs 500 ctyaeHToB. [lo onbiTy
MPOLUIBIX JIET ObLIO 3aMeUYEHO, UTO 25% CTYJIEHTOB 3TOr0 (haKyJbTeTa HECTIOCOOHBI
claTh 3K3aMEHbI C epBoro pasza. Kakoe MUHMMalIbHOE YUCIIO CTYIEHTOB, CAABIINX
HK3aMEHBI C MEPBOM MOMBITKH, MOKHO FapaHTUPOBATh C BEpOATHOCTHIO 0.99 B 3THX
YCIIOBUSIX.

Henu MapkoBa
Cemen CeMeHOBUY IPUHUMAET JABa pemieHus «PaspemnTs» u «OTKazaThby.
Ecnu mpenpinymum perienueM 0bi10 «PaspemmTtb», TO ClEIyOlUM pelieHreM
oyner «Pazpemmts» ¢ BeposTHOCcThIO 0.6. Ecnu mpenpiayumm pelieHueM OblIo
«OTKa3aTh». TO CIAEAYIONIUM pelieHreM Oynet «Pa3pemuts» ¢ BeposiTHOCTHIO (.2.



[TepBonayansao Cemen CemeHnoBuu cooupascs «Pa3pemntsy. Haiitu BeposSTHOCTD
TOr0, YTO TpU pa3a OyaeT npuHsITO pemeHue «Paspemmrts». Haiitu BeposTHOCTH
HOJIOKUTEIBHOTO PELIEHUS TI0CIE JIIUTEIBHOTO NEPHOoJa OOpaleHU.

OuneHku U UX CBOMCTBA
1) Umeetcst BeIGOpKa X =(X1,..., X ) U3 T€HEPATBHOM COBOKYITHOCTH C IUIOTHOCTBIO

pacrupeneneHus
1 -(x-6)0
p(x)= o"-e r XE [@’ OO), rae 6 >0— HEU3BECTHBIN ITapaMeETp.
0, B IIp. CJL

[locTpouTs OLIEHKY I apamerpa ¢ Mo METOAY MOMEHTOB U IIPOBEPUTH €€ Ha
HECMELIEHHOCTb U COCTOSITEIIBHOCTb.

2) Umeercst BbIOOpKAa X =(Xy,...,Xy) H3 TEHEPATbHON COBOKYIHOCTH C
MJIOTHOCTBIO pacrpeeneHus

(x)= ©-1)-x9 yell, »)

, rae 6 >0— HEM3BECTHBIN apaMeTp.
0, B IIp. CJL

P

[TocTpouTh OICHKY JUIS MTapaMeTpa 6 Mo METOAY HauOOJIbIIEro
paBIoMno00us.

JloBepuTeibHbIE HHTEPBAJIbI
HNmerorcst maHHBIE O YHCIE TPaKJIaH M3 CTpaH OTAAIEHHOTO 3apyOeKbs,
BbEXAaBIINUX Ha TeppuToputo PP, 3a Heckosbko seT: 42, 21, 55, 48, 37, 48, 16, 25,
34, 87. Ilpennoisaras, 4To HCCIEAYEMBbIC JaHHBIC IMOJYYEHBI U3 HOPMAIBHOTO
pacrpenesieHuss IMOCTPOUTh JOBEPUTEIIBHBIE WHTEPBAIBI YPOBHS 5 =0.95 VIS

napaMeTpoB a H 2.

I'mnore3a o Buae pacnpenesaeHus
NMmerorcst gaHHbIE O YUCIE COAHHBIX CTYyAEHTAaMH 3K3aMEHOB. MOHO Jn
CUMTAaTh HA YPOBHE 3HAYUMOCTH « =0.05, YTO 4YHCIO CHAHHBIX 3K3aMEHOB
pacIpeeneHo o GUHOMHATBLHOMY 3aKOHY. JIJI IIPOBEPKH BOCIIONE30BATHCA y2 -
KPUTEPUEM COTJIACHS.

Yucio 3K3aMEHOB X 0 1 2 3
Yucno cTyIeHTOB I 5 10 15 10 | D nj=40

I'mnore3a He3aBUCUMOCTH
B Tabmmiie nHuxe npuBenens 8§18 ciydaes, Ki1acCUUIIMPOBAHHBIX MO ABYM
MPU3HAKaM: HAJIMYWIO IPUBUBKU MMPOTHUB XOJIEPHI M OTCYTCTBUIO 3a00JI€BAHU.

3aboneBanne | Her | Ectp
[IpuBuBKa




Ectb 260 | 19
Her 473 | 66

[TpoBepuTh runote3y 00 3pHEeKTUBHOCTH BaKIIMHAIMY (HE3aBUCUMOCTh ITPU3HAKOB)
Ha ypOBHE 3Ha4UUMOCTH o =0.01.
I'mnore3a ogHOpOAHOCTH
B taGnuie npuBeaeHp! JaHHBIC O pACTIPEACIICHUH JOXOA0B (B THIC. KPOH)
3aBosickux MactepoB [lIBernu B 1930 . mutst Bo3pactHbIX Tpynm 40-50 et u 50-60
JIeT:

Bo3spacTthas Jloxomel
40-50 net 501 2681 1334
50-60 net 378 2096 1015

MokHO JI1 cUATaTh HA YPOBHE 3HAYUMOCTH « = 0,05, 4TO IMOTOKH SIBJISFOTCS
OTHOPOJHBIMH IO YPOBHIO 10XOJ0B?

TEOPUA UI'P U UCCJEJOBAHUE ONEPALIMI

1. O6uue cBeAeHUs O MOAENSIX U OCHOBHBIX MPUHIIMIIAX UCCIEIOBAHUS ONleparuil
1.1. Onpenenenue u 06001IeHHAs cxema onepainuu. Onepupyroias CTOpoHa.
KoHTponupyembie 1 HEKOHTpOIUpyeMble pakTopbl. MaTeMaTuyeckas MOZEINb
onepauuu. [ Ipumepsr Mmozenei.

1.2. Henu onepanuu. Kputepun s dexruBHoCcTH. BEeKTOpHBIE KpUTEpHUH

3 PEKTUBHOCTH.

2. Ouenka 3¢ (HEeKTUBHOCTH CTpaTeruil (perieHui)

2.1. Onenka > PeKTUBHOCTH TPU HATMYUU HEKOHTPOIUPYEMBIX (PaKTOPOB.
CpaBuenue >pdextuBHOCTH cTpareruid. [Ipumeps! onieHku 3¢ HEKTUBHOCTH
CTpaTEruu.

2.2. Ouenka 3(pPpeKTUBHOCTY IPU HATUYUU CIIyYailHBIX (haKTOPOB.

3. UrpoBbie MOAENM aHAIN3A ONIEPALUN.

3.1. KoHeuHble aHTaroHucTuyeckue (MaTpuunbie) urpsl. [IpuHuun
onTUMalibHOCTU. CMEIIaHHOE pacllupeHre MaTpUYHBIX Urp. Teopema o
MHUHUMaKce. MeToapl peieHnst MaTpuuHbIX Urp. Ilpumepsl npuioxxeHun
MaTPUYHBIX UTP.

3.2. beckOHEYHbIE aHTATOHUCTUYECKHUE UTPHI (OCHOBHBIE MOHATHS). Pelienne
OECKOHEYHBIX AHTATOHUCTUYECKUX UTp. [I[prMeps MpUIIOKEHUH.

3.3. beckoanuuuoHHkle Urpbl n aull. [IpumMepsl npuoxeHud Teopun
OECKOAIUITMOHHBIX UTD.



3.4. KoonepaTuBHbie UTpbl. ApOUTpaxkHbie cxeMbl. Knaccuueckue KoonepaTuBHbIC
urpsl. [Ipumepsl NpunoxeHnit TEOpUH KOOTIEPATUBHBIX UTD.
3.5. OcHOBHBIE MOHATHUS MOJENEN MHOTOIIATOBBIX UI'P U UX HNPHUIIOKEHUS.

Jluteparypa:

1. Canmuna H.IO. Teopus urp [DnekTpoHHBIN pecypc]: yueOHoe mocobue /
H.IO. CanmuHa. — DJEKTpPOH. TEKCTOBBIE NaHHbIE. — ToMck: ToMCKuMii
rOCYJIapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U PAIMOIIECKTPOHUKH,
Omp Kontent, 2015. — 107 c. — 2227-8397. — Pexum pocrymna:
http://www.iprbookshop.ru/69994.html

2. Teopus urp [DnekTpoHHBIH pecype]: Yuebnoe nocobue / Canponos M.B.,
VYroukuna E.O., Paeukas E.B. - Boponex:BI'JITY um. I'.®. Mopo3zosa, 2013.
- 204 c. - Pexxum noctyna: http://znanium.com/go.php?id=858524

3. Jlememko B.FO. Teopuss urp u uccienoBanue ornepanuil [DIeKTPOHHBIN
pecypc]: koncmekt Jnekiuid / B.IO. Jlemerniko. — DIEKTPOH. TEKCTOBBIC
nanubie. — HoBocubupck: HoBocuOupckuii rocy1apcTBEHHbIN TEXHUYECKUH
yHuBepcutet, 2013. — 167 ¢. — 978-5-7782-2198-7. — Pexum nocrymna:
http://www.iprbookshop.ru/45446.html

4. Koctresuu JI.C. HccnenoBanue omnepaunmii. Teopus urp [DAEKTpOHHBIN

pecypc]: yuednoe mocobue / JI.C. KocreBuu, A.A. Jlamko. — DJIEKTPOH.
TEKCTOBBIE JaHHBIE. — MuHCK: Briaiimas mkoia, 2008. — 368 ¢. — 978-
985-06-1308-0. — Pexwum moctyna: http://www.iprbookshop.ru/20076.html
Konecnuk I'.B. Jlekuun no teopun urp. — Teepn: TBI'Y, 2009.

[Iporacos U. /1. Teopus urp u uccinegoBaHue onepanui: yueo. nmocodue s
cnenuasibHOcTH 010200 "IIpukn. matemaruka". — M.: I'enmoc APB, 2003,
2006

o o

METOJIbI ONTUMM3ALINU Y UCCJIEJOBAHUE ONEPAIINI

1. Bagmaun w w™Metonsl Oe3ycloBHOM onTumuzanuu. HeoOxomumbie u
JIOCTaTOYHBIE  YCIOBUS ~MHHUMYyMa. YuciaeHHbIE MeToNbl  (TpagueHTHBIE,
CONPSKEHHBIX TPaAueHTOB, HbI0TOHA, TOKOOPIMHATHOTO CITyCKA).

[1] 29-217

[2] 16.126,16.130, 16.151, 16.180 (nas 16.151)

2. 3agaum ¥ METOJABI YCJIOBHOM ONTUMM3ALMU. METON MHOXKUTEIEH
Jlarpanxka. Metoasl mTpagHbiXx U OapbepHbIX GyHKUMA. Heobxoaumbie u
JIOCTATOYHBIE YCIOBUS [V 337]a4 C OTPAaHUUYECHUSMU PAa3IMYHOro TUNa. YnucineHHbIi
METOJ1 MPOEKLNHU I'PAIUEHTA.

[1]] 3.1-35

[2] 16.304, 16.306, 16.308, 16.310, 16.314, 16.318, 16.323, 16.325,
16.332, 16.333, 16.334


http://www.iprbookshop.ru/69994.html
http://znanium.com/go.php?id=858524
http://www.iprbookshop.ru/45446.html
http://www.iprbookshop.ru/20076.html

3. JluneitHoe mporpammupoBanue. ['eoMeTpuYecKuil METO | pelICHUs 3a/1a4
JUHEWHOro mnporpammupoBanus. OCHOBHBIE TEOPEMbl CHUMIUIEKCHOTO METOja.
Teopembl TBOMCTBEHHOCTH M X MCIIOJIb30BaHKE. TpaHCIIOpTHAS 3a/1aua JIMHEHHOTO
porpaMMHUpPOBaHuUs (METObI MUHUMAJIBHOM CTOMMOCTH, CEBEPO-3aIlaIHOrO YIJia,
MTOTEHIIUAJIOB).

[4] BBIOpaTH cCAMOCTOATEILHO

4. CocraBnenue mojeneit onepaunii. Ouenka 3pPeKTHBHOCTH CTpaTeruil.
HaxoxneHne MUHUMAaKCHBIX cTpaTeruii. OnTuMaibHbIe PElIeHHs MTPH Pa3IMuHbIX
BapHaHTaxX UHPOPMUPOBAHHOCTH.

[5] 1.1-1.48
[6] 1.1-1.9

Jlurepartypa:

1. I'mankux b. A. MeToapl ONTUMU3AIIUA U UCCIICIOBAHUE OIEpaIlUi IS
OakanaBpoB uHpopmaTuku: yueoHoe nocobue / b.A. ['mankux. - Tomck :
N3parenscto "HTII", 2009. - Y. 1. BBeaeHue B ucciie1oBaHrue ONeparui.
Jluneitnoe mporpammupoBanue. - 200 c. - ISBN 978-5-89503-410-1 ;
[DNEeKTPOHHBIN pecypc]. — Pexum JOCTyIIa:
http://biblioclub.ru/index.php?page=book&id=200774

2. Toxapes B. B. Mogenn u pemieHus: HMCCIEIOBAHWE OIEpariuil s
SKOHOMHCTOB, MOJIMTOJIOTOB U MEHEIKEpPOB : yueOHoe mnocooue / B.B.
Toxkapes. - Mocksa : ®usmariaut, 2013. - 408 c. : cxem., wiI., Ta0mI. -
bubmuorp. B kH. - ISBN 978-5-9221-1451-6 ; [DnekTpoHHBIN pecypc]. —
Pexxum moctyna: http://biblioclub.ru/index.php?page=book&id=275573

3. JloBsuauukoB [l. I'. UccnenoBanue oneparuii : yaueoHoe mocodbue / JI.I'.
JloBaunukos, N.1O. I'nazkoBa. - CraBponons : CKOVY, 2017. - 110 c. : uin.
- bubmuorp. B kH. ; [DnekrpoHHbI pecypc]. — Pexum moctymna:
http://biblioclub.ru/index.php?page=book&id=467012

Jlureparypa (cOOpHMKH 32/1a4):

1. AmmimanoB C.A., TumoxoB A.B. Teopus ontumuzamuu B 3aJadax u
ynpaxHeHusx. M., Hayka, 1991.

2. Coopnuk 3amau o matematuke aiusa BTy3oB. U.4. [loa.pen. A.B.Edpumosna.
M., Hayka, 1990.

3. AnekceeB M.B. u np. CoopHuk 3aaa4 o ontumu3anuu. M., Hayka, 1984.

4. 3acnasckuii FO.JI. COopHUK 3a7a4 MO JIMHEHHOMY ITPOrpaMMUpPOBaHUI0. M.,
Hayxka, 1969.

5. MoposzoB B.B., Cyxapes A.I'., ®enopos B.B. HccinenoBanue omneparuii B
3a1adax u ynpaxHeHusax. M.: Beiciias mxomna, 1986.


http://biblioclub.ru/index.php?page=book&id=200774
http://biblioclub.ru/index.php?page=book&id=275573
http://biblioclub.ru/index.php?page=book&id=467012

6. Karynes A.H., CeseprieB H.A., Conomaxa I'.M. HccnenoBanne onepanuii u
obecnieueHue 6€30MacHOCTH: MpuKIaaHble 3anaun. M.: ®USMATIINUT, 2005.

METO/IbI IPOI'PAMMMWPOBAHUA

1. O0mue BONpochH NPOrpaMMHUPOBAHMS
- CTWJIM pa3pabOTKu
- ONITUMU3ALMS IPOrPaMM
- OCHOBBI ITAPAJUIEIBHOTIO TPOrPAMMUPOBAHMS: Ucniojib30BaHue OpenMP

2. PaboTa ¢ TeKCTOM
- MeTo1bl KogupoBanus cuMBoJioB. Konuposku ASCII, ANSI, OEM, UTF,
Unicode
- yKa3arelnu, JeUCTBUS ¢ yKazaTeasMu. Pabora ¢ MaccuBamMu Iipy MOMOIIN
yKazareneu
- MPOCTEHIIINE aJITOPUTMBI: OTIpe/IeJIeHNE JUTMHBI, KOMUPOBaHNE, KOHKATCHAIIHS
- IOUCK ¥ 3aMeHa TeKcTa. PaboTa ¢ pa3aIuyHbIMU dJIEMEHTaMH TEKCTa:
CHUMBOJIaMH, CIIOBaMH, CTPOKaMH

3. CopTUpOBKA U NOUCK
- 3a71a4a XpaHeHus: uHpopmaruu. JINHEHHbBIN TOUCK. MAaKCUMAaJIbHBIE U
CpPEIHUE OLICHKU BPEMEHU JIJI JINHEMHOTO TTOMCKA
- IBOMYHBIN MOUCK U €ro pa3HOBUAHOCTH. OIIEHKH BPEMEHHU JJIS JIBOUYHOTO
noucka. [louck metogoM @uboHAYYH, 30JI0TOTO CEUCHUS.
- HTHTEPIOJISIIMOHHBIA MOUCK U €ro 0000IICHUS.
- 3a71a4a copTUpOoBKU. COPTUPOBKA MYy3bIpbKOM. BpeMeHHbIE OLIEHKH
ITy3bIPbKOBOW COPTUPOBKH.
- COPTUPOBKA MPH MOMOIIHU [TOMCKAa MAKCUMAJILHOTO 3JIeMeHTa. BpeMeHHbIe
OLICHKHM.
- COpPTUPOBKA BcTaBKaMH. OIIEHKU BPEMEHH.
- COPTUPOBKA MOYTH YIOPSIOYECHHBIX MACCUBOB. Moau(uKaluu METOI0B.
- coptupoBkH [lenna. 3amaua BIOOpa MOCIEI0BATEIBHOCTH 11aroB. O1eHKH
JUJISL Pa3IMYHBIX TOCIEA0BATEIIbHOCTEH.
- CIIUSIHUE YTIOPSI0YEHHBIX MacCMBOB. Moudukauu aaropur™a s
HaXO0XXJICHUS TepeceueHust, 00bEIUHEHUS U Pa3HOCTH MHOXECTB.
- COPTUPOBKA CIUSIHUEM. BpeMeHHbIE OIICHKHU.
- ObIcTpast copTupoBka Xoapa. OLEHKH BpEeMEHH.

4. lnHaMu4YecKHe CTPYKTYPbI JaHHBIX
- OTNIEpALMH IUHAMUYECKOTO PACIPEICIICHUS TTaMsATH. BpeMeHHbIE OIIEHKH
OTeparvu.
- IMHAMUYECKUE CTPYKTYPHI JTaHHBIX.



- TUHeHbIe cTUCKU. OTHOCBSI3HBIC U ABYCBSI3HBIE CITUCKHU.

- OCHOBHBIE OIEPALUU CO CIIUCKAMU: JOOABICHHUE U yJIaJI€HUE AIEMEHTA.

- CLCIUIEHHUE U PaCLEIUIEHUE CIIUCKOB.

- KOJIbLIEBBIE CITUCKHU.

- IByMepHble crucku. [IpencraBienne MaTpull JByMEPHBIMU CITIUCKAMU

- Ipe/icTaBIeHue rpados.

- IepeBbsl. [[BOMUHBIE 1EpEBbs MOUCKA.

- OTepaly HaJl JBOMYHBIMU JEPEBbSIMH MMOUCKA: BCTABKA U yJAJICHHUE
DIIEMEHTA, ITOUCK.

- cOanaHcUpOBaHHBIE JIepeBbs. MeToabl OaTaHCHPOBKH.

- xem-Tabnauiel. OCHOBHASI KOHLGTIIHUS, BBIOOP Xel-(yHKITHH.

- METO/IbI pa3pelIeHUs KOJIM3UA: METO/T IEMOYEK, TMHEWHOTO OMPOOOBaHMS,
JBOWHOTO XEIIHPOBAHMS.

- o011as 3a7a4a XpaHeHus ¥ noucka uHpopmanuu. CpaBHEHHE pa3IMUHbIX
TUIIOB KOHTEHHEPOB, BEIOOP ONTUMAJILHOTO PEIICHUS.

Jlureparypa:

OcHoBHas aUTEpaTypa

1. Bupt H. Anroput™msel u cTpykTyphl AaHHbIX. HoBas Bepcus ans O6epona + CD
[DnexTponHbIi pecypc] / Huknayc Bupt; niep. ¢ anri. @.B. Tkaues. M.: JIMK

I[Ipecc, 2010. 272 c.: un. Pexum nocrymna:
http://www.znanium.com/bookread.php?book=408420 (3bC NUH®PA-M)

JlononHurtensHad IuTepaTypa

2. lynako C.M. MaremaTtudeckoe BBefieHHE B uH(GopMaTuky. TBepb, TBI'Y,
2003.

3. Kaydman B.II. f3ixu nporpammupoBanus. KoHuenmu u mpuHIUATIBL
[Dnextponnsiii pecype] / B. L. Kaydpman. M.: JIMK Ilpecc, 2010. 464 c.: .
ISBN 978-5-94074-622-5.

Pesxxum noctyna: http://znanium.com/bookread2.php?book=409077 (OBC
NH®DPA-M)

4. Crpayctpyn b. {uzaiin u sBomtouusa C++ [DnekTpoHHsIi pecypce] / b.
Crpayctpym; Ilep. c anrn. M.: JIMK Ilpecc, 2007. 448 c.: ui. (Cepus s s
nporpamMmmucTtoB). ISBN 5-94074-005-7. Pexum nocryma:
http://znanium.com/bookread2.php?book=409529 (35C NH®PA-M)

5. lllens A. IIporpammupoBaHue: TEOpEMbI U 3aAauu [ IneKkTpoHHbIN pecypce] (cl)
2-e uzn., M.: MITHMO, 2004, 296 c. Pexxum noctyma:


http://www.znanium.com/bookread.php?book=408420
http://znanium.com/bookread2.php?book=409077
http://znanium.com/bookread2.php?book=409529

http://www.mccme.ru/free-books/shen/shen-progbook.pdf

IIpumep Ousera k I'ocynapcTBeHHOMY 3K3aMeHY
3aganme 1 (anredpa u reomeTpus)
Pemnre cucreMy JIMHENHBIX ypaBHEHUN MeToA0oM Kpamepa:
X2 + X3 = -3,
X1+ X2 + X3 = -6;

X1+ Xo = -5,

3ananue 2 (anredpa u reomerpus)

Hcnonb3ys OJIMH U3 U3BECTHBIX BaM KpUTEpUEB, BHIACHUTE, SIBISETCS JIU
cienyromas KBaaparnyHas (hopma MojJ0KUTEIbHO ONPEAeIEHHOM:

X12 + 8X1Xo + 12X22 - BXoX3 - 5X32.
3aganme 3 (MaTeMaTHYeCKHH aHAJIN3)

0z 02

Haiitn yacTHbIE MPOM3BOAHBIE IEPBOTO NOPSIIKA o 151 o GyHKUIMU Z = Z(X, y) ,
X oy

3aIaHHOU HESIBHO YPaBHEHUEM
_ 2,.3
e (x+y“+z )—X—y2—23=0.
3aganue 4 (MaTreMaTHYECKMH aHAJIN3)

dx
——— 3 - Y IIPOBEPHTH MOJTYyYEHHBIH PE3YIILTAT
X" +3X°+2

nudpepeHInpOBaHUEM.

Haittu nnTerpan I

3ajganne S (Teopusi BEPOSITHOCTEN M MaTEMAaTHUYECKASI CTATUCTUKA)

JIBe ¢Gabpuku BBIMYCKAIOT MPOAYKIMIO ABYX TUNOB — A U B. Ha mepBoit
dhadpuke npoaykiusa tumna A cocrasisiet 40%, Ha BTopoit — 50%. [lepBoHavaibHO
BHI TIpeAnoaaraere, uro ooe padpuku OJMHAKOBO TIPE/ICTABIICHBI HA PHIHKE. 3aTeM
ciiydailHo oTOupaere Tpu uznenus. Cpenyu HUX OKa3ajioch JBa U3JENUs THUIAa B U
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onHo m3aenue tuna A. KakoBa Temepp Baiia OIEHKA O JI0JI€ MTPOIYKIIUU KaXI0TO
Tumna?

3ananue 6 (Teopusi BEepOATHOCTEH M MAaTEeMATHYECKAs CTATUCTHKA)

Nwmeercs BoIOOpKA X =(Xq,..., X ) U3 T€HEPAIBHON COBOKYITHOCTH C IIOTHOCTBIO

pacnpeeeHus
3 [e_x/g +e_3x/9] x>0

p(x)=146 ,
0, B IIp. CJI.

rae >0 ecTb HEM3BECTHBIM mMmapaMmerp. Ilo MeToay MOMEHTOB HAaWTH OLIEHKY
rapamMeTpa € NnpoBEpUTH €€ HA HECMEIEHHOCTb.

3amanue 7 (Teopusi HTP M UCCIEIOBAHNE ONIEPALIMIA)

I[aHOZ - MaTpHU4YHasg Urpa ¢ YuCjIOM YHCThIX CTpaTeFI/II;'I m=3un=3 Y ICPBOI'o U
BTOPOI'o UTPOKOB COOTBCTCTBCHHO U ManHHGﬁ BBIHFpBIHlGﬁ

-1 3 -3
H=|2 0 3],
2 1 0

- CIICKTp ONITUMAJILHOM CTPATETUU o  TIEPBOTO UTPOKa paBeH Sp(a’) ={1,2},
CIICKTpP ONTHMAJILHOM CTpaTeruu S BTOPOTO Mrpoka paBeH Sp(f) ={2,3}
HaiiTu peiienre Urpsl (X0 pelIeHus 3a1adyi COPOBOAUTH TOSICHEHUSIMU ).
3aganue 8 (Teopusi UTP M UCCJIEIOBAHME ONIEPAIIMA)

2. JlaHO: - KOHEUHOE MHOXKECTBO X ={X,X,,X;,X,, X} CTPATETUl ONepupyrouiei

CTOPOHBI;

- MHOXECTBO S ={5,,5,,S;,S,} YCJIOBUH pealn3allii CTPATETU, COeprKallee

YCTBIPC BO3MOJKHBIX BapHUaHTa,

- oueHkd f; = f(x,s,), i=15; j=14 3 deKTHBHOCTH CTpATErHii 110

YUYUTHIBAEMOMY KPUTEPHIO, IPEACTABICHHBIE MATPULIEW MOCIEICTBUI



50 70 100 37
40 93 110 50
F=|55 90 120 30].
45 75 95 40
34 89 100 60

HaiiTu: npearnoyTuTenbHbIe CTPATETMU ONIEPUPYIOLIEW CTOPOHBI C HCTIOJIB30BAHUEM
MOJIETIN Ype3MEPHOro nneccumusma (Basibaa); npeaBapuTenbHO 1aTh ONPEICIICHUE
npasuiia BeiOOpa o Banpny.

3amanue 9 (MeTOAbI ONTUMM3ANUM U MCCJIEIOBAHUE OTIEPALINiA)

Haiitu Mmetoom MHOkUTENEH Jlarpanika yCcIoBHBIN SKCTpeMyM (DYHKITUU
f(x,z)=x*+z TpHU yCIOBUHU 2x—3z =12. YKa3aTp TUII SKCTpEMyMa.

3apanue 10 (MeTOABI ONTUMH3AUM U MCCJIEIOBAHUE ONIEPALINiA)
Pemnts 3aauy JTMHEMHOTO TapaMeTPUUYECKOTO TPOrpaMMUPOBAHUS:

L(X,y) =2x+ 4y — max
3X-2y<6
2X+4y <12
X>a ,TIC aeR
y>-2

3apanme 11 (MeToabl NPOrpaMMHUPOBAHMSA)

Hanummre mporpamMmy, KOTOpash HaXOAWT CYMMY BCEX UYETHBIX YHCEN Ha
oTpeske [X, y). [ Kax10ro MyUKIa YKaKUTE MHHBAPUAHT U OTPaHUYUTENb IIPH STOM
uHBapuaHTe. J(OKakuTe MPaBHILHOCTh WHBAPMAHTOB W IMOKAXKHUTE, YTO M3 HHUX
CIIEAyeT KOPPEKTHOCTD MPOrpaMMbl. PasperaeTcst HCIoIb30BaTh S — MPUOaBICHHE
equHANGl, <, =, +, — *, [, %.

3ananue 12 (MeToabl IPOrPAMMHUPOBAHMS)

Bxoanotii daiin conepkuT HECKOIbKO ciioB. Hamumure mporpammy Ha C++,
KOTOpasi B KaXKJIOM CJIOBE HaXOJUT CaMblii KOPOTKHM npedre, coaeprkaiuii 6osee
OJIHOW OYKBBI M SIBISIIOIIMICS MaJUHIPOMOM, U COXpaHSIET pe3ysbTaT B APYroi
daitn. Hanpumep, ais ciosa «abbabbaby takum pedukcom sieisercs «abbay. Ecnu



HY>KHOTO TpeuKca HET, TO pe3yJbTaTOM SIBISETCS IyCTas CTPOKa. 3amperieHo

UCIOJIb30BaTh CTaHIapPTHBIE OMOINOTEKH KpoMe OMOIMOTEK BBOIA/BBIBOIA.

CBel[eHI/Iﬂ 00 00HOBJICHUH MpOorpaMmal rocyiapCrB€HHOI0 3K3aMEHa

Jdara m mpoToKoJ
3aceaHusl Y4EHOT 0

Ne | OOHOBJ/ICHHBIH .
Onucanue BHeCEHHX M3MEHEHU coBera,
ILI. | pa3aesi NPorpaMMbl
YTBepAUBIIErQ
U3MEHEeHUS
1 IMosicuurenpHas [Ipy HEOOXOAUMOCTH JOITYCKAaeTCs | OT 29.10.2020
3amucKa MIPOBE/ICHHE rOCYJapCTBEHHOTO | MPOTOKOJI No3
sk3ameHa ¢ npuMmenenrem D0 u [JOT | yuenoro coBeTa
B coorBercTBUH ¢ «llomoxxennem o | dpakymnprera [IMuK
MIPOBEACHUU rocyJapCTBEHHOM
WUTOTOBOM aTTECTallUd 1O OCHOBHBIM
00pa3oBaTeNbHbIM nporpammam
OakasiaBpuara, MarucTpaTypsl,
crneuuanurera B TBI'Y»
2. . 4. IInanupyemsie W3meHeHus B yueOHbIE TUIAHbI U B Pemenne Hay4HO-
pe3yabTaThl OOydeHUsT | pabodue MporpaMMbl JTUCIIUTLINH, METOAMYECKOTO
0 IUCIUIUTHE. (GhOopMHUPYIOIIUX HOBBIE/M3MEHEHHbIE coBeTa (MPOTOKOJI
KOMIIETEHIIMM B COOTBETCTBHH C Ne6 ot 02.06.2021
V. OneHounbie
MaTepUATEL s npukazoM Munobpuayku Poccuu ot r.)
- 26.11.2020 r. Nel456.
IIPOMEXKYTOUHOU
aTTecTalyu
3. [Tokazarenu n W3meHenne KpuTepueB OLICHUBAHUS OT126.10.2023
KpUTEPUH OLICHUBAHUS | pe3yibTaToB [0 poTOKOJ Ne3
KOMITETEHIINM, IIIKAJIbI YUEHOI'0 COBETa
OIICHUBAHUS bakynpTeTa
4 O6HoBNIEHUE Oo6HoBneHMEe cchlTOK Ha nmuTeparypy | Ot 26.10.2023
JIUTEPATYPHI o agucuuminaam [ npoToKoJ Ne3

Y4EHOTO COBETa
¢dakynbTera




OueHoOYHbIN JIUCT

[Tpunoxenue A

YPOBHSI CPOPMUPOBAHHOCTH KOMIIETEHIINH, MPOJAEMOHCTPUPOBAHHBIX
crynentom(oit) ©.0.1.

Ha TOCYIapCTBEHHOM JK3aMEHe

no Hampasiienuro 01.03.02 - [TpuknagHas MmaTeMaTuka U ”HQopMaTHkKa,

PO ITb — CUCTEMHBIH

aHaJIn3

Kon

[IepeueHb TpOBEPSAEMBIX KOMIIETEHIIMI

YpoBeHs chop-

MOPOTOBbIN

JOCTAaTOYH

NPOJBUHYT

YAOBJICTBO
ia}

XOpOIIO

OTJIMYHO

OIIK-1

Cnoco0eH mnpuMeHATH (QyHIAMEHTAJIbHbIE 3HAHMS,
MoJIly4eHHble B 00JIaCTH MAaTeMAaTH4YeCKHX M (HJIH)
eCTeCTBEHHBIX HAyK, M  HCHOOJb30BaTb HUX B
npodeccuoHAIbLHOM 1esITeJIbHOCTH.

OIIK-2

Cnoco0eHn HCII0JIb30BATh ) | aJjanTupoBaTh
CyLIeCTBYIOIIE MaTeMaTHYeCKHe MeTOIbl M CHCTEeMbI
NMPOrpaMMHUPOBAHUs JUISI Pa3padoTKH M peaju3anuu
QJITOPUTMOB PellieHUs] MPUKJIATHBIX 3a/1a4.

OIIK-5

Crnoco0en pa3padaTbeiBaTh
KOMINBIOTEPHbIE  MPOrPaMMBbl,
MPAKTHYeCKOro NpUMeHeHH .

AJITOPUTMbI
MPUTOJAHbIE

H
AJIdA

NTorosasi oneHka: YpoBeHb C()OPMHUPOBAHHOCTH KOMIICTCHIIMH:

IIpencenarens 'OK:
®.1.0. (yueHoe 3BaHHE, CTCTICHD )

Unens! ['OK:
®.1.0. (yueHoe 3BaHUE, CTCTICHB)

(moamucek)

« » 202_r.

(moamucek)




