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. HOACHUTEJIBHAS 3AIIMCKA

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

DK3aMEeH BKIIOYAET 33JaHUS TI0 CICAYIONINM JUCIUATUTHHAM:

Anre0pa 1 TeoMeTpus.

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
nporpaMmam OakajaaBpuaTa, 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
yaca.

OueHka pe3yiabTaTOB UTOTOBOTO TOCYJAPCTBEHHOTO 3K3aMEHa MPOBOAUTCS
Ha ocHoBe [lookeHus, yTBEPKIEHHOTO JeKaHOM (DaKyJIbTeTa.

JIsisi OOBEKTUBHOW OIIEHKU YPOBHSI OCBOCHUS KOMIIETEHIIMI BBIMYCKHUKA
TEMAaTHUKa SK3aMEHALMOHHBIX BOIPOCOB W 3aJaHUM SABJISAETCS KOMIUICKCHOU H
COOTBETCTBYET pa3jienaM YIeOHBIX 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 Hcnonb3yeT CyLUIECTBYIOIINE MaTEMaTHYECKHUE METObI U

MaTeMATHYeCKHEe CUCTEMBbl TPOTPAMMHPOBAHUS [UIsI Pa3pabOTKM W  peau3aluu

METOXbI M CHCTeMbr | &ITOPUTMOB PCIICHNUS IIPUKIIAJHBIX 337124

NPOrPaMMHUPOBAHMS | e 5 3 Pa3zpabarbiBaeT ¥ peanu3yeT aJrOpUTMbI PEIICHHS 3a1a4

1R paspabotku u npoeCCUOHATLHON JIEATENBHOCTH Ha OCHOBE TEOPETUUYECKUX

peanu3anuu SHAHMI

AJITOPUTMOB

peueHust

NPpURKJIAAHBIX 3a1a4

OIIK-5 Cnocoben | OIIK-5.1 JleMOHCTpupyeT 3HaHUSI OCHOBHBIX IOJOXEHUM U
paspadaTbiBaTh KOHLENIHUI B 00J1aCTH MpOrpaMMHPOBaHUSI.

AJIrOPUTMBbI u

KOMIBIOTEPHBIE OIIK-5.2 3HaeT apXUTEKTypy SA3bIKOB IPOIPAMMHUPOBAHUS.
TIpOrpamMMmel, OIIK-5.3 CocTaBnsieT nporpamMmmsl.

NPUTOHbIE A

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

IToxa3zaTenn u KPUTECPHUH OLICHUBaAHUA KOMHeTeHHHﬁ, INKAJbI OIICHUBAHUA

B kadecTBe peméHHbIX 3a/1a4 10 KEeTaHUI0 00yJaroerocss MOryT ObITh 3a4TEHbI
pe3ynbTarhl yuactus B DenepaibHOM HHTEPHET-IK3aMeHe B cdepe
npodeccuonansaoro oobpazopanus (OII10) nunu DegepanrbHOM UHTEPHET-
AK3aMEHE BBITYCKHUKOB OakanaBpuarta (PUDB) coriacHo clieayomum
KPUTEPHUSIM:

® 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 MTOJTHOCTHIO PEIIEHHAs 3a1a4a.

YtoObI 3a4ecTh pe3yJIbTaThl y4acTHs, 10 Ha4YaJIa MPOLEyphl CIauu
roCcyJIapCTBEHHOTO HK3aMeHa O0yJaroUNiCsl TOKEH MOAaTh 3asIBJICHUE B



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

PesynbTaT pemeHus Kaxmaou 3a1a4u OlEHUBAETCS OaulaMH B JMana3oHe OT
0 mo 1 ¢ nuckperuzarueit B 0.1 6amia. MakcuManbHO BO3MOKHAs OlleHKa B 1 Oasa
BBICTABJISIETCS, €CJIM MPU PEIICHUU 3aJla4l MOJy4YeH MPABUIBHBIN OTBET, pEIICHUE
W3JI0’KEHO MOJIHO U MPAaBUILHO, B HEOOXOIUMOM JTIOTUUECKOM MOCIIEI0BATEIIBHOCTH,
TOYHO HCIOJIb3yeTcs MpodecCHOHANIbHAS TEPMUHOIOTHS. 32 KaXKIyI0 HETOYHOCTD
ornieHka cHmxkaercs Ha 0.1 Oamnma. Ecnu pelieHne OTCYTCTBYET WM MaTepuall
W3JIaraeTcsl  HEMOCHEeN0BaTeIbHO,  HM3JI0OKEHHUE  PEIICHHUS  JIEMOHCTPHUPYET
HEMMOHMMAaHUE CYNIHOCTH 3aJ1a4M, TO BhICTaBysieTcs () Gamios.

bamner 3a PCIICHUC 3ala41 CYMMHPYIOTCA, U HUTOI'OBAd OICHKA BLICTABJIICTCA B
3aBUCHUMOCTH OT CYMMBI Ha6paHHI>IX 0aJJI0B:

MeHee 3 0ayuIoB — HEYOBJICTBOPUTEILHO;
ot 3.0 10 5.0 GaIoB — YJOBIECTBOPUTEIBHO;
ot 5.1 10 8.0 6amtoB — XOpOIII0;

ot 8.1 1o 12.0 6amIoB — OTJIIMYHO.

[Ipu oueHke ypoBHS c(hOPMUPOBAHHOCTH KOMITETEHIIMIA:

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

IlepeyeHb BONPOCOB M 00pa3ubl 3aJaHUIA.
IlepeyeHb peKOMeHIyeMOoil JIUTEPATyPbl IS NMOArOTOBKH K
rocy1apCcTBEHHOMY JK3aMeHY

AJITEGPA U TEOMETPHUA

1. Onpenenenue aOCONIOTHOTO JIMHEMHOIO M-MEPHOIO MPOCTPAHCTBA,
MOANPOCTPAHCTBA, UX 0A3UCHI.

Apudmerrueckoe  BEIIECTBEHHOE  N-MEpHOE  JMHEWHOE  MPOCTPAHCTBO,
MOANMPOCTPAHCTBO UX 0a3uckl. JInHEHbIE 000J0UKH, UX 0a3UChI (PA3MEPHOCTH).
N3oMopdhu3M N-MepHBIX JTMHEUHBIX TPOCTPAHCTB.

CBsi3p MEXIy KOOpAMHATAMU OIHOTO M TOTO € BEKTOpa B Pa3IMYHBIX Oazucax
JIMHEWHOTO MPOCTPAHCTBA (MOAMPOCTPAHCTBA).
3agaum: 1277 -1281.

2. Jlunelinbie mpeoOpaszoBaHus. Sapo m oOpa3 JIMHEHHOTO MpeoOpa3oBaHMUS.
ComnpsKkeHHbIE, CAMOCOTIPSKEHHbIE, OPTOTOHAIBHBIE TPE00Pa30BaHUS, ONIEPATOPHI.



Matpuriia nuHeHOTO MpeoOpa3oBaHMs IPH MEPEX0/Ie OT OJTHOTO Oasuca 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. CoBMeCTHOCTh (HECOBMECTHOCTbH) JMHEHHOW HEOJHOPOIHON CHCTEMBI
ypaBHeHUH, ee¢ pemeHne B apduHHOM apuPMETHIECKOM BEIIECTBEHHOM
IIPOCTPAHCTBE.
3apaum 689 - 703.

6. EBKIMI0BO M METpHUECKOE BEIIECTBEHHOE MPOCTpaHCTBA. OPTOTrOHAIBHOE
JOTIOJTHEHUE JIMHEHHBIX TOAMPOCTPaHCTB. OpTOTroHAIbHAS COCTABJSIOMAS U
MIPOEKITUST BEKTOpa Ha MOJIIIPOCTPAHCTRO.
3agaum: 1366, 1367, 1370 - 1374, 1377.

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

8. IlpuBeenne KBaaApaTUIHBIX GOPM K KAHOHUYECKOMY BUJTY, OPTOTOHAIIbHBIM
peoOpa3oBaHUSIM.
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 pocrtyna: http://e.lanbook.com/book/529.

OcHoBHas JauTeparypa:

1. Oraesa 3. H. Maremaruka: Paznen 1. AnreOpa u reomeTpusi: yueOHOE 1mocooue
/ 2. H. Ornesa. - Kemeposo: KemI'YKU, 2011. - 227 c. - [DnekTpoHHbIH pecypc]. -
Pesxxum noctyna: http://biblioclub.ru/index.php?page=book&id=227759

2. lllyman, I'. 1. AnreGpa u reomerpus : yueoHoe nocodue / I'. U. lllyman, O. A.
Bonaruna, H. 1O. I'onoanas. - Mocksa : PUOP : TH®PA-M, 2019. - 160 c. -
(Beicree oopazoBanmue). - ISBN 978-5-369-01708-1. - TekcT: 3MeKTPOHHBIMA. -
URL.: https://znanium.com/catalog/product/1002027

3. Ilpockypsixo, N.B. COopHuK 3aga4y Mo JUHEHHOW aynredpe. [DIEKTpOHHBIN
pecypc] : yueb. mocodue — Inektpon. naH. — CII6.: Jlanp, 2010. — 480 ¢. —
Pesxxum noctyna: https://e.lanbook.com/book/183752

JlonosHUTEILHASA JMTEpaTypAa:


http://biblioclub.ru/index.php?page=book&id=227759
https://znanium.com/catalog/product/1002027
https://e.lanbook.com/book/183752

1. KupcanoB, M. H. Anre6pa u reomerpus. COOpHUK 3a7auy M pPELICHUN C
npuMeHeHueM cucteMbl Maple: yue6Hoe nocodue / M. H. Kupcanos, O. C.

Ky3nenoBa. — MockBa: MH®OPA-M, 2023. — 272 c¢. — (Beicee
obpaszoBanue: bakamaspmar). — DOI 10.12737/20873. - ISBN 978-5-16-
012325-7. - Tekcr: AIIEKTPOHHBIN. - URL.:

https://znanium.com/catalog/product/1907684

MATEMATHYECKWIN AHAJIN3

1. [Ipenen pyukum, 0-cuMBOIHMKA.
[4] Ne650, Ne651, Ne1318-1370, Ne1398-1406.

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

3. ®opmyia Telinopa.
[4] Ne1377-1387, Ne3593-3600.

4. HGCO6CTB€HHBI€ HHTCI'PpAJIbl, 3aBUCAIIKUC OT IIapaMCTpa.
[4] Ne3717-3720.

5. NuTerpupoBanue.
[4] No1628-1680, No2239-2250, Ne4107-4110, Ned258-4274, Ned298-4301,
Ned367, No4368, Ne4376-4380.

6. CXOOMMOCTb YUCJIOBBIX PSIOB.
[4] Ne2555-2565, Ne2573-2583.

7. OyHKUMOHAIBHBIE psAbl. PaBHOMEPHAsA CXOAMMOCTb.
[4] No2646-2648, Ne2716-2723, Ne2774.

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

OcHoBHas JuTEparypa:

1. Kynpssues JI.JI. Kpatkuii kypc MareMaTH4ecKoro aHajau3a: y4eOHUK: B 2-X T. /
JLI. KynpsBues. - 3-¢ u3z., mepepad. - MockBa: dusmarnur, 2009. - T. 1.
Huddepenunanbioe 1 MHTErpaIbHOE MUCUUCIEHUST (QYHKIMI OJHON MEpPEeMEHHOM.
Paner. - 400 c. - ISBN 978-5-9221-0184-4; [ DnekTpoHHBIM pecypc]. - Pexum nocty-
na: http://biblioclub.ru/index.php?page=book&id=82814



https://znanium.com/catalog/product/1907684
http://biblioclub.ru/index.php?page=book&id=82814

2. Kynpssues JI.JI. Kpatkuii kypc MaTeMaTn4eckoro aHaiu3a: y4eOHHK: B 2-X T. /
JLA. KynpsBues. - 3-e u3a., nepepadb. - Mocksa: ®@usmatiur, 2010. - T. 2.
HuddepennnanbHoe U UHTETPATILHOE HCUUCTEHUS (DYHKIIMI MHOTHX NTEPEMEHHBIX.
["apMonunyeckuii anamus. - 425 c. - ISBN 978-5-9221-0185-1; [DnexkTpoHHBIH
pecypc]. - Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=82818

3. lllepmues, B. I'. Marematudeckuit ananms : yaeonoe mocooue / B. I'. [llepraes.
— Mocksa : UHOPA-M, 2023. — 288 c. — (Bricmiee o6pa3oBanue: bakamaBpuar).
- ISBN  978-5-16-005488-9. - Tekct : oamektponnbii. -  URL:
https://znanium.com/catalog/product/1911157

4 IlanTenees, A. B. MaremaTudeckuii aHanus : yueoHoe nmocooue / A.B. Ilantenees,
H.N. CaBoctesinoBa, H.M. ®enopoBa. — Mocksa : UHOPA-M, 2021. — 502 ¢. —
(Briciee obpazoBanue: bakanaspuar). — DOI 10.12737/1077332. - ISBN 978-5-
16-016008-5. - Tekct : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1219350

5. @uxtenronsll, .M. Kypc nuddepennnansHOro 1 MHTErpaibHOTO HCUUCTICHUS.
B 3-x TT.

Towm 1. [DnexTponnslit pecypc] : yued. — DnextpoH. aad. — CII6. : Jlanb, 2016.
— 608 c. — Pexum noctyna: http://e.lanbook.com/book/71768 (OBC «JIanby).
Tom 2. [DnexrponHbIit pecypc] : yued. — Dnexrpon. nan. — CII6. : Jlans, 2017.
— 800 c. — Pexwum noctyna: http://e.lanbook.com/book/91898 (OBC «Jlauby).
Towm 3. [DnextpoHHbIl pecypc] : yued. — Dnextpon. nan. — CII6. : Jlans, 2009.
— 656 c. — Pexxum noctyna: http://e.lanbook.com/book/409 (OBC «JIauby).

JlonmosiHUTEILHAS JIUTEpaTypa:

1.I'ypesanoBa, K. H. Marematnueckuii ananu3 : ydyebnoe mocoome / K. H.
['ypesinoBa, Y. A. AnekceeBa, B. B. bospmunoB. — ExarepunOypr : Ypanbckuid
dbenepanbubiii yausepcuteT, 9bC ACB, 2014. — 332 ¢. — ISBN 978-5-7996-1340-
2. — Texcr : anextponHsii // Ludposoii odpazoBatenbublii pecypc IPR SMART :
[catit]. — URL.: https://www.iprbookshop.ru/66542.html

2. Munmaue, B. C. Maremartuueckuii ananus. Teopus v mpakTuka : ydyeOHOE
rmocobue / B. C. IllnnaueB. — 3-e u3n. — Mocksa : UHOPA-M, 2019. — 351 ¢. —
(Beicmiee o6pazoBanue). - ISBN 978-5-16-010073-9. - TekcT : 3ME€KTPOHHBIM. -
URL: https://znanium.com/catalog/product/989800

3. lemunoBuy, b.I1. COopHuUK 3a/1a4 1 yIIpa)KHEHUH 10 MAaTEMaTUYECKOMY aHAITU3Y.
[DnexkTpoHHbIN pecypc]: yueb. mocodue — DnextpoH. nan. — CII6.: Jlans, 2017.
— 624 c. — Pexum noctyna: http://e.lanbook.com/book/92629 (OBC «JIauby).

3amevyanue. MOXHO BOCIOJIB30BAaThCA JIIOOBIM CTEPEOTUIIHBIM H3IaHUEM
y4e€OHUKOB, YKa3aHHBIX aBTOPOB, HE3aBUCUMO OT I'0J1a U3/aHHUS.


http://biblioclub.ru/index.php?page=book&id=82818
https://znanium.com/catalog/product/1911157
https://znanium.com/catalog/product/1219350
http://e.lanbook.com/book/71768
http://e.lanbook.com/book/91898
http://e.lanbook.com/book/409
https://www.iprbookshop.ru/66542.html
https://znanium.com/catalog/product/989800
http://e.lanbook.com/book/92629

TEOPUS BEPOATHOCTEN 1 MATEMATUYECKAS CTATUCTHUKA

no
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o

10.
11.

12.
13.
14,

15.
16.

17.

18.
19.
20.
21,
22,

23.
24,
25,

JluckpeTrHoe BEpOATHOCTHOE MPOCTPAHCTBO. BEposSTHOCTH COOBITHS.
CBoiicTBa BEPOATHOCTH. TeopeMa CIIOKEHUS.

Kitaccuueckoe onpenesieHre BEpOSITHOCTH.

YcnoBHas BEpOSTHOCTh. Teopema yMHOkeHUA. HezaBucumMocTsb
COOBITHI.

dopmyna moaHoU BepossTHOCTH. DPopmyrel baiieca.
[locnenoBaTenpbHOCTH UcnibITaHUM bepHyiun. [lonuHoMuansHOE
pacrpeneneHue.

Teopema Ilyaccona. MaTerpansnas Teopema Myaspa-Jlamnaca.
JluckperHas cinydaiiHas BeqinunHa. [IpuMepsl TUCKPETHBIX
pacupeneneHuil. He3aBUCMMOCTB CllydailHbIX BEJIMYMH.

OyHKIMA pacupeneeHNs U INIOTHOCTh PACTIPEACIICHUS CIyYanHON
BEJIMUYUHBI. [[prMepsl HEMPEPBIBHBIX pacIpeieICHUN
OyHKIIMOHAIbHBIE TPEOOPA30BaAHUs CITyYaWHBIX BETUYNH.
Cry4daitHble BEKTOpa.

@OyHKIIMOHAIbHBIE TTPEOOPa30BaHusl CIIy4yalHbIX BEKTOpOB. CBepTKa
pacnpeaeneHui

YucnoBble XapaKTEPUCTUKH CITyYaHBIX BEJIUYUH U BEKTOPOB.
KoaddummenT koppensiiuu u ero cBOicTBa.

[lenTpanpHas mpeaenpHas TeopeMa JJisi OIMHAKOBO PACIpEIeICHHBIX
ClIy4dailHbIX BennunH. MiHTerpanbHas Teopema Myaspa -Jlamnaca.
[Henn Mapkoga.

[Ipenmer u 3aga4m MaTEMAaTUYECKON CTaTUCTUKU. [IpoCTOM cirydallHbIN
BBIOOD.

Toueunoe oneHnBanue. HecMelieHHOCTh, COCTOSITEILHOCTD,

3 PEKTUBHOCTD.

Bri6opouHoe cpenHee v BHIOOPOUHAS TUCTIEPCHS.

OMnupuyeckast yHKIUS pacipeieeHusI.

JlocTatouHbI€ YCIIOBUSL COCTOATEINBHOCTH OLIEHOK.

MeTto MOMEHTOB U METO]T MAKCUMAJILHOTO TIPaBI0NOA00MS.
HNuTepBasibHOE OlleHUBaHKE. JJOBEpUTEIIBHBIN UHTEPBAI JJIs
MAaTEMATHYECKOTO OKUJAHHS CITyYallHOW BEJIMYUHBI C U3BECTHOM
nucnepcueil. JJoBepuTenbHbI UHTEPBAI sl BEPOSITHOCTU COOBITHSI.
JloBepuTeIbHBIE OLIEHKH NapaMEeTPOB HOPMAJILHOTO PaCIpeICIICHUSI.
Kpurepnii cornacus xu-kBaapat Ilupcona.

Xu-KBagpaT KPUTEPUU HE3ABUCUMOCTH U OJTHOPOTHOCTH.

Br16op u3 n1Byx npocteix runote3. Kpurepuit Hefimana-ITupcona.

OcHoBHas JuTEparypa:



1.  Beuterxanus U. A., [loxunaes A. B. Teopus BepositHocTelt. CuOupckuit
roCyJapCTBEHHBIN YHUBEpCUTET myTen coodmenus. ['oa: 2023. Ctpanuir:
134.1SBN 978-5-00148-287-1.
https://e.lanbook.com/book/356264

2. Kamuawmna B. H. Teopusi BeposTHOCTEH M MaTeMaTH4YecKash CTaTHUCTHKA :
yueOHuk s By3oB/ B. H. Kaymununa. — 2-e wuzn., mepepald. u jom. —
Mocksa: MzpmarenbctBo  Opaiit, 2021.— 472c.—  (Beoiciee
obpazoBanue). — ISBN 978-5-534-02471-5. — Tekct : 37€KTpOHHBIN //
OO6pazoBarenbpHas wiatdopma IOpaiit [caiiT]. —
URL: https://urait.ru/bcode/468770

2.  Konemaes, B. A. Teopusi BepoATHOCTE U MaTeMaTH4ecKas CTATUCTUKA :

yueOHuK / B. A. Konemaes, B. H. Kanmunnna ; mox pen. B. A. Konemaesa. — 2-
e u31., nepepad. u gon. — Mocksa : FOuutu-/lana, 2017. — 352 c. : tabn. —
Pexum JOCTyna: 1o ITO/TIHCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=692063

JlonoJIHUTeIbHAS JIUTEpaTypa:

1. I'mypman, B. E. Teopusi BeposiTHOCTE M MaTeMaTHYecKasi CTaTUCTUKA :
yuebHuK 11 By30B / B. E. 'mypman. — 12-e uzn. — Mocksa : M3naTenbcTBo
FOpaiit, 2021. — 479 c.— (Bwiciiee oOpazoBanue). — ISBN 978-5-534-
00211-9. — Tekcr : snexTpoHHBIA // ObpazoBatenbHas miardopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/468331

2. Teopus BEpOATHOCTEH M MaTeMaTHYECKasl CTATUCTUKA: yueOHOe TTocodue /
T.A. I'ynaii, A.®. lonronomnosa, [.b. JIuteun, C.B. Menemixko. - 2-e u3a. 101m.
- CraBpornons: Arpyc, 2013. - 257 c.: cxem., Tabi.; To xe [DaeKTpOHHBIN
pecypc]. - Pexxum nocrymna :
http://biblioclub.ru/index.php?page=book&id=277492

COopHuKkH 3a1a4:

1.  Angpyxaes, X. M. Teopuss BEpOATHOCTEM M MaTeMaTHYECKas
cratuctuka. COOpHUK 3adad : ydyeOHoe mocooue mns By3oB / X. M.
AnpapyxaeB. — 3-€ U3, uchp. u gomn. — Mocksa : 3garensctBo FOpaiir,
2023. — 177 c¢. — (Bwicmiee oopazoanue). — ISBN 978-5-9916-8599-
3. — Tekct : snexktponnsii // ObOpaszoBarensHas 1iargopma FOpaitt
[cafiT]. — URL.: https://urait.ru/bcode/513227
(mara obpamenus: 15.11.2023).

IIpumeps! 32124 K KBAJITU(PUKALUOHHOMY IK3aMeHY
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https://e.lanbook.com/book/356264
https://urait.ru/bcode/468770
https://biblioclub.ru/index.php?page=book&id=692063
https://urait.ru/bcode/468331
http://biblioclub.ru/index.php?page=book&id=277492
https://urait.ru/bcode/513227

Ecth nBa Tuma cHUrHamoB, KOTOpbIE MEPEAAIOTCS C MOMOIIBIO CBETOBOIO
nepeaaryrka. O0a TUNa CUTHAJIOB MEepelatoTCsl OJMHAKOBO YacTo. CUTHAN EpBOTO
Tuna Qukcupyercs ¢ BeposITHOCThIO 0.9, BTOporo tuma — ¢ BeposTHOCTHIO 0.8.
3adukcupoBaHa rnepegaya HEKOToporo curxasia. Kakosa BeposiTHOCTb TOTO, YTO 3TO
CUTHAJI IEPBOTO THMA?

DOyHKIHMOHAJbHBbIC PE00Pa30BaAHUS

1) M3BecTHO, YTO BO3pacT JCAYIIKH pPAaBEH KBaJgpaTy BO3pacTa BHYKA,
nenéunoMy Ha 8. Haiitu pacnpeneneHue Bo3pacTta JEAYyIIKU, €CIU BO3pacT
BHYKa paBHOMEPHO pacmnpeesieH Ha otpeske [25,30] .

2) HexoTopblii 4eJIOBEK TECTUPYETCS Ha BpeMsI PEaKIUK 71 U To Ha JIBa Pa3HbIX
BO3nelicTBUsl. B kadecTBe 000OIIEHHOTO MOKa3aTessl OepeTcs BelnyuHa
n=71/7o . HaliTu IIOTHOCTH pacHpeNeNeHUus C.B. 7, €CIU 7] U T2
HE3aBUCHUMBI 1 UMEIOT paBHOMEPHBIE pacnpenenenus Ha oTpe3kax [0,0.5] u
[0,1] COOTBETCTBEHHO.

Ko3¢pdunuenr koppeasunu
3aKOH pacIpeIesIeHUsI TUCKPETHOTO CIIyYalHOTro BeKTopa & = (&, £»)3a1aH B
TaOJINIIE HIKE:

&2 -1 0 1
&1

1 0.1 0.3 0.3

2 0.2 0.1 0.0

Borauciuth k03QOUIMEHT KOPPEIAUU CIydYalHbIX BEJIMYUH & U &) .

OIT
Ha 3 xypce HekoToporo dakynsrera ooydaercs 500 cryaeHToB. [lo ombiTy
MPOLUIBIX JIET ObLIO 3aMeUYEeHO, UTO 25% CTYEHTOB 3TOr0 (haKyJbTeTa HECIIOCOOHBI
cAaTh JK3aMEHBI ¢ IEPBOro pasa. Kakoe MUHHMaNbHOE YHCIIO CTYAEHTOB, CAABIINX
DK3aMEHBI C NIEPBOM MOMBITKH, MOKHO FapaHTUPOBATH C BEPOSITHOCTHIO 0.99 B 3THX
YCIIOBUSIX.

Henun MapkoBa

Cemen CeMeHOBUY IpUHUMAET JBa pemieHus «Paspemnts» u «OTKa3aThy.
Ecnu npenpinymum perienneM Obi1o0 «Pa3zpemmTtb», TO ClEIyOIUM pelieHreM
oyner «Pa3pemuth» ¢ BeposTHOCThIO 0.6. Ecnu mpenpinymuM pemieHuemM ObLIo
«OTKa3aTh». TO CAEAYIOUM pelieHueM oyaet «PaspemuTs» ¢ BeposiTHOCTBIO 0.2.
[TepBonauansao Cemen CemenoBud cobuparcs «Paspemmnts». HaliTi BeposSTHOCTD
TOTO, 4TO TpU pasa Oyner mpuHATO perieHue «Paszpemmtsy. HallTh BeposiTHOCTH
MOJIOKUTEIBHOTO PELIECHUS MOCe JUIUTEIHLHOTO NMepHoa O0paleHH.

OueHKH U UX CBOMCTBA
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1) Umeetcst BBIOOpKA X =(X1,..., X ) U3 F€HEPAIBHON COBOKYITHOCTH € INIOTHOCTBIO
pacrpeeneHus

1 - (x-0)e
p(x)= o"-e ’ XE[@’ OO), rae 6 >0— HEU3BECTHBIN MTapaMeTp.

0, B IIp. CJL

[TocTpouTk O1IEHKY JUIs TapamMeTpa 6 Mo METOJy MOMEHTOB U IIPOBEPUTH €€ Ha
HECMEUIEHHOCTh U COCTOSITEIbHOCTb.

2) Umeercss  BbIOOpKa X =(Xg,..,Xy) H3 TEHEPATbHON COBOKYIHOCTH C
IIOTHOCTBIO pacnpeneneHus

-0
p(x)= 0-D-x% yelt OO), rae 6 >0— HEU3BECTHBIN ITapaMeTp.
0, BIIp. CJI.
[TocTpouTs OLIEHKY A MapaMmeTpa 6 1o METONY HauOOIbIIETO

paBaONoa00HUs.

JloBepuTe/ibHbIe HHTEPBAJIBI
HNMeroTcss naHHBIE O 4YWCE TpaxJaH M3 CTPaH OTAAIEHHOTO 3apyOeixbs,
BbEXaBIINUX Ha TeppuTopuio PD, 3a HeckosbKo JeT: 42, 21, 55, 48, 37, 48, 16, 25,
34, 87. Ilpennoisaras, 4TO HCCIEAYEMBIC JaHHBIC IMOJYYEHBI U3 HOPMAIBHOTO
pacupenesieHuss NOCTPOUTh JOBEPUTEIIBHBIE HWHTEPBAJIBI YPOBHS »=0.95 IS

napameTpoB a H 2.

I'mnore3a o Buae pacnpeneeHust
HNmeroTcs naHHbIE O YMCIE CHAHHBIX CTYACHTaMU 3K3aMEHOB. MOXHO
CUMTATh HAa YPOBHE 3HAYUMOCTH « =0.05, YTO 4YHCIO CHAHHBIX JK3aMEHOB
pacnpenieseHo N0 OMHOMHUAIBHOMY 3aKOHY. JIJisi MpOBEPKH BOCIOIB30BATHCS ;(2 -
KPUTEPUEM COTJIACHS.

Yucno 3K3aMEHOB X 0 1 2 3
Yucno CTyIeHTOB n; 5 10 15 10 | Xoni=40

I'mnore3a He3aBHCHMMOCTH
B Tabnuue Huxe npuBeneHsl 818 ciydaes, Ki1acCU(UUMPOBAHHBIX MO ABYM
MPU3HAKaM: HAJIMYMIO PUBUBKH MMPOTHUB XOJEPbI U OTCYTCTBUIO 3a00JI€BaHU.

3aboneBanne | Her | Ectb
[IpuBuBKa

Ecth 260 | 19
Her 473 | 66
[TpoBeputs runotesy 06 3PpheKTHBHOCTH BaKIIMHAIINY (HE3aBUCUMOCTD MPU3HAKOB)
Ha ypoBHE 3HaYNMMOCTH « = 0.01.

I'umore3a ogHOPOAHOCTH

11



B taGnuie npuBeneHp! JaHHBIC O pACTIPEACIICHUH JOXOA0B (B THIC. KPOH)
3aBoAckux MactepoB llIBennu B 1930 r. my1s Bo3pacTHeix rpymnmn 40-50 et u 50-60
JeT:

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

MoXHO JI1 CUUTATh HA YPOBHE 3HAUUMOCTH o = 0,05, YTO IMOTOKHU SIBJISIOTCS
OJTHOPOJHBIMH 110 YPOBHIO JI0XO/I0B?

TEOPUA UI'P U UCCJEJOBAHUE ONEPAIIMI

1. O61mure cBeAeHHs 0 MOJEINSIX U OCHOBHBIX MPUHIMIAX UCCIIEIOBAHUS ONepaliuii
1.1. Onpenenenue n o0o0IIeHHAs cxeMa onepanuu. Onepupyroias CTOpoHa.
KoHnTponupyemblie 1 HEKOHTpoIUpyeMble GpakTopbl. MaTemaTuueckas MOJIEIb
onepauuu. [ Ipumepsl Mozenen.

1.2. Henu onepaunu. Kpurepuu s pexruBnoctn. BekTopHble kputepuu

3 PeKTUBHOCTH.

2. Onenka 3¢ (HEeKTUBHOCTH CTpATETHil (pelIeHUi)

2.1. Ouenka 3(hPeKTUBHOCTU IPU HATUYUU HEKOHTPOJIUPYEMBIX (PAKTOPOB.
CpaBHenue 3 dextuBHOCTH cTpareruid. [Iprumeps! oleHKH 3P (HEKTUBHOCTH
CTpaTEruil.

2.2. Ouenka 3(pPeKTUBHOCTY IPU HAIMYUU CIIyHYailHBIX (haKTOPOB.

3. UrpoBbie MOJEIN aHAJIM3a ONepaIiid.

3.1. KoHeunble aHTaroHucTuyeckue (MaTpuuHbie) urpsl. [Ipunnun
onTUMabHOCTH. CMEIIaHHOE pacIlMpeHUe MaTPUYHBIX Urp. Teopema o
MHHUMaKce. MeTopl peleHnst MaTpuuHbIX Urp. IIpuMmeps! npuiioxxeHui
MaTpPUYHBIX UTP.

3.2. beckoHEUYHBbIE AHTATOHUCTUYECKUE UTPHI (OCHOBHBIC MOHATHA). Penenne
OECKOHEUYHBIX AHTArOHUCTUYECKUX UTP. [IpuMepbl NpUIoKeHH.

3.3. beckoanuuuoHHbIE UTpbl N L. lIpuMepsl nputoKEHNN TEOPUN
0ECKOAIUIIMOHHBIX UTD.

3.4. KoonepaTuBHbI€ UTPBI. ApOUTpaxkubie cxeMbl. Kinaccuueckue KoonepaTuBHbIC
urpsl. [Ipumepsl npunoxeHnii TEOpUH KOOTIEPATUBHBIX UTD.

3.5. OcHOBHBIE MOHATHUS MOJI€JIE MHOTOIIATOBBIX UI'P U UX MPUIOKEHUS.

Jlureparypa:
1. Canmmuna H.IO. Teopus urp [DnexTpoHHBIN pecypc]: yueOHOe mocooue /
H.IO. CanmuHa. — DJeKTpOH. TEKCTOBBbIE aaHHbIe. — ToMcK: ToMckuit

rOCYyJAapCTBEHHBI YHUBEPCUTET CUCTEM YNPABICHUS U PAAUOIIEKTPOHUKH,
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Omp Kontent, 2015. — 107 c. — 2227-8397. — Pexum pocrymna:
http://www.iprbookshop.ru/69994.html

2. Teopus urp [DnexTpoHHbId pecypc]: YuebHoe nocodue / Canponos U.B.,
Yroukuna E.O., Paenkas E.B. - Boponex:BI'JITY um. I'.®. Mopo3sosa, 2013.
- 204 c. - Pexxum noctyma: http://znanium.com/go.php?id=858524

3. Jlememko B.FO. Teopus urp u uccienoBaHue ornepanuil [DIeKTPOHHBIN
pecypc]: koncnekT sekuui / B.YO. Jlememko. — DIEKTPOH. TEKCTOBBIE
nannbie. — HoBocubupck: HoBocubupckuii rocy1apCcTBEHHBIN TEXHUIECKHIMA
yauBepcuteT, 2013. — 167 ¢. — 978-5-7782-2198-7. — Pexum nocryma:
http://www.iprbookshop.ru/45446.html

4. Kocresuu JI.C. HccnenoBanue omnepaumii. Teopus urp [DIEKTPOHHBIN

pecypc]: yuebnoe nocodue / JI.C. KocteBuu, A.A. Jlamko. — DneKTpoH.

TEKCTOBLIE JaHHbBIE. — MuHcK: Briiimnias mkoia, 2008. — 368 ¢. — 978-

985-06-1308-0. — Pexxum nmoctyma: http://www.iprbookshop.ru/20076.html

Konecnuk I'.B. Jlekunu o teopuu urp. — TBeps: TBI'Y, 2009.

6. Ilporacos U. JI. Teopus urp u ucciieloBaHKUE ONeparuii: yued. mocodue s

crienmaiabHocT 010200 "ITpukn. matemaruka". — M.: I'ennoc APB, 2003,
2006

o1

METOJbI ONTUMW3AIIMU YU UCCJEJJOBAHUE OMNEPAIIMI

. 3amaun u wmetoabl Oe€3ycioBHOM onTumu3auuu. HeoOxoaumbie u
JIOCTATOYHBIC  yCJIOBUSI MHUHUMYMa. YWCIEHHBIE METOJbI (TpaJUCHTHBIE,
COMPSKEHHBIX TPagueHToB, HbI0TOHA, TOKOOPIMHATHOTO CITyCKA).

[1] 29-217

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

2. 3agaym W METOJAbl YCJIOBHOM ONTUMM3ALMU. MeEToa MHOXKHUTENIEH
Jlarpanxka. Metonasl mTpadHbX U OapbepHbIX GyHKIMA. Heobxomummbie u
JIOCTaTOYHBIC YCIOBUS VIS 3371a4 C OTPAHUYCHHUSMU Pa3IMYHOTO THa. YnCIeHHbIN
METO/I MPOEKIIUU TPATUCHTA.

[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

3. JIuneriHOE€ mporpaMmupoBaHue. ['eoMeTpruueckuii METO1 pelIeHUs 3a/1a4
JMHEMHOTro nporpaMMupoBaHusi. OCHOBHBIE TEOPEMbI CHUMIUIEKCHOTO METOja.
Teopembl ABOWICTBEHHOCTH Y MX UCIIOJIb30BaHUE. TpaHCIIOPTHASA 3a7a4a JUHENHOTO
MpOrpaMMHUpPOBaHUsl (METOJbI MUHUMAJIBHOW CTOMMOCTH, CEBEPO-3aIlaIHOrO YIJia,
MOTEHIIUAJIOB).

[4] BBIOpaTH cCAMOCTOATEIBLHO
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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

4. CocraBnenue mojeneit onepaunid. Ouenka 3pPexKTUBHOCTU CTpaTeruil.
HaxoxneHne MUHUMAaKCHBIX cTparteruid. ONnTUMalibHbIE PeIIeHus PH Pa3InYHbIX

BapuaHTaX UHPOPMUPOBAHHOCTH.
[5] 1.1-1.48
[6] 1.1-1.9

OcHoBHas JauTEparypa:

o I'mankux B. A. MeTonabl ONTHUMU3AIMU W HCCIEIOBAHUE OIEpaluil s
OakanmaBpoB wuHpopMaruku: ydeOHoe mocobue / Bb.A. TI'magkux. - Tomck:
W3narensctBo "HTJI", 2009. - Y. 1. BBenenue B uccIeAOBaHUE ONEpPALIUN.
JluneitHoe mporpammupoBanue. - 200 c¢. - ISBN 978-5-89503-410-1;
[DNEKTPOHHBIM pecypc]. — Pexum JOCTyma:
http://biblioclub.ru/index.php?page=book&id=200774

2. Tokaper B. B. Mojenu u pemieHus: ucciieIoBaHue ONepalui 111 SKOHOMHCTOB,
MOJIMTOJIOTOB M MEHeKepoB: yueOHoe mocobdue / B.B. TokapeB. - Mockaa:
duzmatiut, 2013. - 408 c.: cxem., wiL., Tadi. - bubaumorp. B kH. - ISBN 978-5-9221-
1451-6; [ DneKTpOHHBIN pecypcl]. — Pexum JOCTyTIA:
http://biblioclub.ru/index.php?page=book&id=275573

3. JlopsuuukoB [[. I'. HccmemoBanme omeparuii: ydeOHoe mocoome / JI.I.
JlossnaukoB, M.}O. I'mazkoBa. - CraBponons: CK®Y, 2017. - 110 c.: wun. -
bubmuorp. B  kH.; [OnekTpoHHBIM  pecypc]. —  Pexum  jmocryna:
http://biblioclub.ru/index.php?page=book&id=467012

JlonmosiHUTEILHAS JIUTEpaTypa:

1. Jlememko b.}O. Teopus urp u ucciaeposanue onepauii / b.1O. Jlememko. -
HoBocubupck: HI'TY, 2013. - 167 c. - ISBN 978-5-7782-2198-7; [ DneKTpOoHHBIH
pecypc]. — Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=228871

2.Kazanckas O.B. Mopenu 1 MeTo/ibl ONTUMU3AIUHI: TPAKTUKYM: yueOHOe ocolure
/ O.B. Kazanckas, C.I'. FOn, O.K. AnscoBa. - HoBocubupck: HI'TY, 2012. - 204 c.
- ISBN 978-5-7782-1983-0; To e [DmnekTpoHHBIH pecypc]. — Pexum pocryna:
http://biblioclub.ru/index.php?page=book&id=228848
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METOAbI IPOT'PAMMMUWPOBAHUA

1. O0mue BONPOCHI MPOrPAMMUPOBAHMS
- CTUJIU pa3paboOTKu
- ONITUMU3AIIMS TIPOrPaMM
- OCHOBBI [TAPAJUIENBHOTO TPOrpaMMHUPOBAHUS: HcTioNb30BaHne OpenMP

2. PaboTa ¢ TeKCTOM
- MeTobl KogupoBanusi cuMBojioB. Komuposku ASCII, ANSI, OEM, UTF,
Unicode
- yKazaTenu, IeHCTBUS ¢ yKazaTelsMu. PaboTta ¢ MaccuBaMu mMpu OMOIITH
yKaszareneu
- MPOCTEUIIINE AJITOPUTMBI: OTIpEJIeTICHUE IJTUHBI, KOMMMPOBAaHUE, KOHKATCHAITUS
- IOUCK U 3aMeHa TeKcTa. PaboTa ¢ pa3auyHbIMU dJIEMEHTaMH TEKCTa:
CHUMBOJIaMH, CIIOBaMH, CTPOKaMH

3. CopTHpPOBKA U MOUCK
- 3a/1aya XpaHeHus nHdopmauuu. JINHEHHBIN MOUCK. MAKCUMAaJIbHBIE U
CpEIHHE OLICHKH BPEMEHH IS JINHEWHOIO ITOMCKA
- IBOMYHBIN MMOUCK U €ro pa3HOBUIHOCTH. OLIECHKN BPEMEHU JJIsl IBOUYHOTO
noucka. [Touck meronom ®ubOHAUYH, 30JI0TOTO CEUECHHUS.
- UHTEPHOJISILIMOHHBIN MOUCK U €ro 0000IICHUS.
- 3a1a4a copTUpoBKU. COPTUPOBKA My3bIpbKOM. BpeMeHHbIE OIIEHKH
ITy3BIPEKOBOM COPTUPOBKH.
- COPTUPOBKA MPHU MOMOILY TOMCKAa MAKCUMAJIBHOTO 3JIeMeHTa. BpeMeHHbIe
OLICHKH.
- COpTUpPOBKa BcTaBKamu. OILIEHKH BPEMEHU.
- COPTUPOBKA MOYTH yIOPSA0YEHHBIX MaCCUBOB. MoaAM(PHUKAIIMIN METO/IOB.
- coptupoBki [lenna. 3agaua BeIOOpa ocae10BaTENBHOCTH AroB. OLeHKH
JUISL pa3JIMYHBIX MTOCJIEI0BATEIbHOCTEMN.
- CIIMSTHUE YHOPSAAOYEHHBIX MacCHBOB. Moudukalny anroputma amis
HaXO0XKJIEHUs IepeceyeHusl, 00bEIMHEHNS U PA3HOCTU MHOKECTB.
- COPTUPOBKA CIIUAHHEM. BpeMeHHbIE OIIEHKHU.
- ObIcTpas copTupoBka Xoapa. OlleHKH BPEMEHHU.

4. InnaMuyecKue CTPYKTYPbI JaHHBIX
- OTIEpALMU IUHAMUYECKOTO PACTIPECIICHUS TTaMATH. BpeMEHHbBIE OLIEHKH
OTepaLvu.
- IUHAMUYECKUE CTPYKTYPbI TaHHBIX.
- IMHEHbIe cIUCKU. OTHOCBSI3HBIEC U IBYCBSI3HBIE CITUCKH.
- OCHOBHBIE OTE€paIliy CO CIIUCKaMU: JOOaBJIEHNE U yIaJICHUE JIEMEHTA.
- CLEIUIEHUE U PACLEIUIEHUE CIIUCKOB.
- KOJIBLIEBBIE CITUCKHU.
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- IByMepHbIe cniiucku. [Ipencrapnenne MaTpul] IByMEPHBIMU CIUCKAMHU

- IpeicTaBiIeHUe rpados.

- epeBbs. JIBOMUHBIE 1ePEBbs TIOUCKA.

- OIlepaly HaJl JBOMYHBIMH JE€PEBbIMHU IIOMCKA: BCTABKA U YIAJIICHHAE
DJIEMEHTA, IIOUCK.

- cOalaHCUpPOBAHHBIE IepeBbs. MeTo/1bl OaJTaHCUPOBKH.

- xem-Tadbauipl. OCHOBHASI KOHLEIIUS, BBIOOP XeI-(yHKIUH.

- METOJIbI pa3pelIeHUs KOJUIM3UA: METO I IENOYEK, TMHEHHOTO OMPOOOBaHMS,
JBOWHOTO XEIINPOBAHMS.

- 001as 3a7a4a XpaHeHus ¥ noucka uHpopmaiuu. CpaBHEHHE pa3IMUHBIX
TUIIOB KOHTEHHEPOB, BHIOOP ONTUMAIBHOTO PELICHUS.
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IIpumep Ousera k 'ocynapcTBeHHOMY 3K3aMeHY

3aganme 1 (anredpa u reomeTpus)

Pemure cucremy nMHENHBIX ypaBHEHUN MeTotoM Kpamepa:
X2+ X3 = -3,
X1+ X2+ X3 = -6;

X1+ X = -5,

3ananue 2 (anredpa u reomerpus)

HCHOJ’II—BYH OAHH U3 U3BCCTHBIX Bam KpUTCPUCB, BBISICHUTC, SABJIAACTCA JIU
ciacayronmiasa KBaapaThuiHass (bopMa IIOJTOXXHUTCIIBHO OHpGI[GJ'IéHHOﬁZ

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

. 0z 01
Haittu yacTHbIE IPOU3BOAHBIE IEPBOrO MOPSAAKA 6_ u 6_ byHKIUHU Z = Z(X, y) :
X y

BaﬂaHHOﬁ HCABHO YPABHCHUCM
_ 2,3
e (X+y“+z )—X—y2—23=0.

3aganue 4 (MaTreMaTHYEeCKMH aHAJIU3)
dx

x*+3x%+2
nudepeHnpoBaHrEM.

Haittu nnTerpan I Y IIPOBEPUTH MOJYUEHHBIN PE3YJIbTAT

3ajganne S (Teopusi BEPOSITHOCTEN M MaTeMaTHUYECKAsl CTATUCTUKA)

JIBe (abpuku BBITYCKAIOT MPOAYKIMIO JABYX THNOB — A W B. Ha mepBoit
dbadpuke npoaykiusa tumna A cocrasisier 40%, Ha BTopoit — 50%. [lepBoHavaibHO
BbI IIpeAnoaraere, uro ooe padpuku 0OJAMHAKOBO MPEICTABIICHBI HA PhIHKE. 3aTeM
ciyvaitHo otOupaete Tpu uzaenus. Cpenau HUX OKa3aloch JBa U3IENUs TUNIA B U
onHo m3aenve tuna A. KakoBa Teneppb Ballla OLIEHKA O J10JI€ MPOIYKIHUN KaX0ro

TUna?

3ajganne 6 (Teopusi BEPOSTHOCTEN M MaTEeMAaTHUYECKAsl CTATUCTUKA)
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Nwmeercs BoIOOPKA X =(Xq,..., X ) U3 T€HEPAIBHON COBOKYITHOCTH C IIOTHOCTBIO

pacrpeaeneHus
3. [e_x/‘g +e‘3x/9] x>0
0, B IIp. CJIL.

rae >0 ecTb HEU3BECTHBIM napamerp. I[lo Merogy MOMEHTOB HAaWTU OLICHKY
rapamerpa 6 IpOBEPUTH €€ HA HECMEIEHHOCTbD.

3aganme 7 (Teopusi UTP M UCCJIETOBAHNE ONEePAIIHiA)

JlaHo: - MaTpu4Has Urpa C YUCIOM YUCTBIX CTPATETUA M=3 U N =3 y NEPBOTO U
BTOPOT'O UTPOKOB COOTBETCTBEHHO Y MATPULIEH BBIUIPBILLIECH

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

- CIIEKTp ONITUMAIIBHOM CTPATETUU o TIEPBOTO UTPOKa paBeH Sp(a’) = {12},
CIICKTpP ONTHMAJILHOM CTpaTeruu S BTOPOTO MTpokKa paBeH Sp(f~) ={2,3}
HaiiTn peuienue urpsl (Xo4 pelieHus 3aJ1a4i COMPOBOAUTH MOSICHEHUSIMHU ).
3aganue 8 (Teopusi UTP M UCCJIEIOBAHME ONIEPAIIMA)

2. JlaHoO: - KOHEYHOE MHOXKECTBO X ={X,X,,X;,X,, X } CTPATETUN OTEPUPYIOIICH

CTOPOHBI;

- MHOKECTBO S ={5,,5,,S;,S,} YCIOBUM peaIu3aluu CTpaTeEruii, coaepxKaniee

YCTBIPC BO3MOJKHBIX BaApHUaHTA,

- omeHkd f; = f(x,s,), i=15; j=14 3bdeKTHBHOCTH CTpaTErHii 10

YUYUTHIBAEMOMY KPUTEPHIO, IPEACTABICHHBIE MATPULIEW MOCIEICTBUI
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50 70 100 37
40 93 110 50
F=|55 90 120 30].
45 75 95 40
34 89 100 60

HaiiTu: npearnoyTuTenbHbIe CTPATETMU ONIEPUPYIOLIEH CTOPOHBI C UCIIOJIB30BAHUEM
MOJEIIN Ype3MepHOro neccumusma (Banpaa); npeBapuTenbHO 1aTh ONpeIeIeHUue
npaBuiia BeiOOpa no Banpy.

3aganne 9 (MeTOABI ONTHUMHU3ALNH U UCCIICTOBAHUE ONIEPALIN)

Haiit metogom MHOKuTenen Jlarpanka ycaoBHBIN IKCTPEMYM (YHKITHH
f(x,z)=x>+z TpHU yCIOBUHU 2x—3z =12. YKa3aTp TUII 3KCTpEMyMa.

3aganme 10 (MeTOABLI ONTUMM3ANMHU W MUCCJIETOBAHUE OTIePAIIHIA)
PemuTh 337124y JIMHEHHOTO MTApaMETPUUECKOTO MPOTrPpaMMHUPOBAHUS:

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

3amanue 11 (MeToabI MPOrPAMMHUPOBAHMS)

Hanumumre nporpammy, KOTOpas HaxOAUT CyMMY BCEX UETHBIX YMCENl Ha

OTpe3Ke [X, y). I KaKI0T0 LUKJIa YKa)KUTE MHBAPUAHT U OTPaHUYMTEIb IPU TOM

HHBAapHUaHTC. I[OKEDKI/ITC MpaBUJIbHOCTb MHBAPHWMAHTOB MW IIOKAKHUTC, YTO H3 HHUX

ClIelyeT KOPPEKTHOCTh MporpaMmbl. Pazpelaercst HCroib30BaTh S — NpuOaBiIeHUE

CANHUIIBI, <7 ) +a T *1 /1 %

3amanue 12 (MeToabI NPOrPAMMMPOBAHMS)

Bxonnoit daiin cogepxut Heckosibko ciioB. Hanmumure nporpammy Ha C++,

KOTOpasi B KaXKJIOM CJIOBE HaXOJUT CaMblii KOPOTKUM npedrc, coaepkaiuii 6osee

OJIHOM OYKBBI U SBJISIFOIIMICS NAJIMHIPOMOM, U COXPaHSET Pe3yJbTaT B JIPYrou

daitn. Hammpumep, 1 cinosa «abbabbaby takum pedukcom sieisercst «abbay. Ecnu

HY)KHOTO mpeduKca HET, TO pe3yJbTaTOM SIBISCTCA IyCTas CTPOKA. 3amperieHo

HCIIOJIB30BaTh CTaHAPTHBIE OMOJIMOTEKH KpoMe OMOIMOTEK BBO1a/BhIBOIA.

20



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

Jdara m mporToxKoJ
3aceJaHusl YYEHOT 0

Ne | OOHOBJ/ICHHBIH .
Onucanue BHeCEHHbIX M3MEHEHU I coBera,
ILI. | pa3aesi NPorpaMMbl
YTBepAUBIIEr0
U3MEHEeHUS
1 IMosicuurensHas [Ipy HEOOXOAUMOCTH JOITYCKAeTCs | OT 29.10.2020
3amnucKa IIPOBEJICHUE rOCy/apCTBEHHOIO | IPOTOKOJI Ne3
sk3aMmeHa ¢ npumenenreM D0 u JOT | yuenoro CcoBETa
B coorBercTBUU C «[lomoxkenuem o | dakymnprera [IMuK
MIPOBEACHUU rocyJapCTBEHHOMN
WUTOTOBOM aTTECTAllUU 1O OCHOBHBIM
00pa3oBaTeNbHbIM nporpammam
OakasiaBpuara, MarucTpaTypsl,
crneuuainurera B TBI'Y»
2. . 4. IInanupyemsbie W3meHeHus B yueOHbIE TUIaHbI U B Pemenne Hay4HO-
pe3yabTaThl OOydeHUsT | pabodue MporpaMMbl JTUCIIUTLINH, METOAMYECKOTO
M0 TUCIUIUTHE. (GopMUpYIOLIUX HOBbIE/U3MEHEHHbBIE coBeTa (MpOTOKOJI
KOMIIETEHIIMH B COOTBETCTBHH C No6 ot 02.06.2021
V. OneHounbie
MaTepUATEL s npukazoM Munobpuayku Poccuu ot r.)
- 26.11.2020 r. Nel456.
MIPOMEKYTOUHOU
arTecTaluu
3. [Tokazarenu n M3meHenne KpuTepueB OLICHUBAHUS OT126.10.2023
KpUTEPUH OLIEHUBAHUS | pe3yabTaToB ['D pOTOKOJ Ne3
KOMITETEHIINM, IIIKAJIbI YUEHOI'0 COBETa
OIICHUBAHUSI ¢dakynbrera
4. OOHoBIIEHNE OOHoBIeHME CCHUIOK Ha nuTeparypy | Ot 26.10.2023
JIUTEPATYPHI o aucuuminaam [ npoToKoJ Ne3

Y4EHOTO COBETa
¢dakynbTera
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OueHOYHbIN JINCT

[Tpunoxenune A

ypOBHsI c(HOPMUPOBAHHOCTH KOMIETEHIUH, TPOIEMOHCTPUPOBAHHBIX
crynentom(oi) ©.0.1.

Ha rocyJ1apCcTBEHHOM 2K3aMeHe

no Harnpasienuto 01.03.02 - [Ipuknagnas MaTreMaTuka U HHPOpMaATHKA,

PO ITb — CUCTEMHBIH

aHaJIn3

Kon

[IepedeHb IPOBEPAEMBIX KOMIIETEHIIUN

YpoBeHs cdop-

MOPOTOBBIN

JOCTaTOYH

NPOJBUHYT

YAOBJICTBO
ia}

XOpOIIO

OTJIMYHO

OIIK-1

Cnoco0eH npuMeHATh (yHAaMeHTAJbHbIC 3HAHUS,
MoJIly4eHHble B 00JIaCTH MAaTeMAaTH4YeCKHX M (HJIH)
eCTeCTBEHHBIX HAYK, M  HCHOOJb30BaTb HX B
npodeccuoHAIbLHOM 1esITeJIbHOCTH.

OIIK-2

Cnoco0eHn HCII0JIb30BATh ) | aJanTupoBaTh
CyLIeCTBYIOIE MaTeMaTHYeCKHe MeTOIbl M CHCTEeMbI
NMPOrpaMMHUPOBAHUS JUIS Pa3padoTKH M Ppeaju3anuu
QJITOPUTMOB PellieHUs] MPUKJIATHBIX 32/1a4.

OIIK-5

Cnocolen pa3padaTbiBaTh
KOMIIBIOTEPHbIE  MPOrPaMMBbl,
MPaKTHYeCKOro NpuMeHeHH .

AJITOPUTMBI
NPUTOHbIE

"
JJISA

Nrorosasi oneHka: YpoBeHb C()OPMHUPOBAHHOCTH KOMIICTECHIIMH:

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

Ynenr [ DK:

(moamnucek)

®.1.0. (yueHoe 3BaHUE, CTCTICHB)
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