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II. IOACHUTEJIbBHASA 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

Teopus urp u ucciegoBanue onepauil/ AHaiu3 BpeMEHHBIX PSJIOB.
MeTo/1b1 ONTUMU3ALINY U UCCIIE0BAHUE ONIEpaLUil.

MeTo1b1 MPOrpaMMUPOBAHUSI.

AN e

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
JTUCIUILUIAHE, BKIFOYEHHON B UTOTOBBIN 3K3aMeH. BpeMs nmpoBeneHus sk3amena — 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 JK3aMeHe:

Koa n
HAaNMMCHOBAaHUEC
KOMIICTCHIIMHU
OIIK-1 Cnocooen | OIIK-1.1 Ob6nagaer 6a30BBIMU 3HAHUSMU, TTOJTYYCHHBIMH B 00J1aCTH
NPUMEHSATH MaTeMaTHYeCKUX U (MJIM) ECTECTBEHHBIX HAYK

(pynramenranbHbIe
IHAHMS, OIIK-1.2 Ucnons3yer 6a30BbIe 3HAHUS B 00JIACTH MAaTEMATHUYECKHUX

10y 4eHHbIe B | M ECTECTBEHHBIX HAayK B MPO(QECCUOHAIBHOM NEATENBHOCTH, BHOCUT
06I2CTH HEKOTOPBIC KOPPEKTHUBEI npd  HX HCIIOIb30BAHUH B
MaTeMaTHuecknx u | MTPOPECCHOHANBHOM IEATENLHOCTH

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

(nJIM) ecTeCTBEHHBIX
HaYK, "
HCNO0Jb30BATh HX B




npogeccuonanbnoii | OIIK-1.3 TIpumenser u agantupyer QpyHIaMEHTaJIbHBIC MOHATHS U

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

OIIK-2 Cmnocoben | OIIK-2.1 3Haer cymecTBylOIME MaTEMaTUYECKUE METOIAbl U

HCII0JIL30BATH U | CUCTEMBI IPOIPaMMHUPOBAHHUS

aJanTupoBaTh

CylIECTBYIOIIHE OIIK-2.2 Hcnonb3yeT CyLUECTBYIOIINE MaTEMaTHYECKHE 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 IOJOXKEHUM U
paspadaTbiBaTh KOHLENIHUI B 00J1aCTH MpOrpaMMHPOBaHUSI.

AJIrOPUTMBbI u

KOMIBIOTEPHBIE OIIK-5.2 3HaeT apXUTEKTypY SA3bIKOB IPOIPAMMHUPOBAHUS.
TIpOrpamMMmel, OIIK-5.3 CocTaBnsieT nporpamMmmsi.

NPUTOHbIE A

NPaKTHIECKOro OIIK-5.4 Co3naer uHbOpMaMOHHBIE 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-2K3aMeHe B cdepe
npodeccuonansaoro oopazosanus (OII10) unu DeaepanbHOM 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 3alad 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 no 8.0 GanIoB — XOpOIIIO;

ot 8.1 1o 12.0 0a;10B — OTJINYHO.

[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. Omnpenenenue aOCONIOTHOTO JIMHEMHOIO M-MEPHOTO MPOCTPAHCTBA,
MOANPOCTPAHCTBA, UX 0A3UCHI.

Apudmerrueckoe  BEIIECTBEHHOE  n-MEpPHOE  JIMHEMHOE  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).
3amaun: 1277 -1281.

2. Jlunelinbie mpeoOpaszoBaHus. Sapo m oOpa3 JIMHEHHOTO MpeoOpa3oBaHMUS.
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).
3apaum 1320 - 1322.

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

5. CoBMeCTHOCTh (HECOBMECTHOCTbH) JMHEHHOW HEOJHOPOIHON CHCTEMBI
ypaBHeHuH, ee pemeHne B adpGUHHOM apu(PMETHYECKOM BEUIECTBEHHOM
IIPOCTPAHCTBE.
3amauu 689 - 703.

6. EBKIINJIOBO M METPUUYECKOE BEIIECTBEHHOE NMPOCTpaHCTBA. OpTOroHaIbHOE
JIOTIOIHEHUE JIMHEWHBIX MOANPOCTpaHCTB. OpTOroHanbHas COCTAaBISIONIAS U
IPOEKIIMs BEKTOpa Ha MOANPOCTPAHCTBO.
3apaum: 1366, 1367, 1370 - 1374, 1377.

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

8. IlpuBeenne KBaaApaTUIHBIX GOPM K KAHOHUYECKOMY BUJTY, OPTOTOHAIIbHBIM
npeoOpa3oBaHUsM.
3amauu: 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
/ 3. H. Ornesa. - Kemeporo: Kem['YKU, 2011. - 227 c. - [DneKkTpoHHBIH pecypc]. -
Pexxum noctyna: http://biblioclub.ru/index.php?page=book&i1d=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. -
(Bricuiee oopazoBanue). - ISBN 978-5-369-01708-1. - TekcT: 31€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/1002027

3. IlpockypsxoB, N.B. COopHuKk 3aga4y mo JUHEHHOW aynredpe. [DIEKTPOHHBIN
pecypc] : yueb. mocodue — Inektpon. naH. — CII6.: Jlanp, 2010. — 480 ¢. —
Pexum 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. Anrebpa u reomerpusi. COOpHUK 3a/a4 U PEIICHHUH C
npuMeHeHueM cucteMbl Maple: yue6Hoe nocodue / M. H. Kupcanos, O. C.

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

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

MATEMATHYECKWIN AHAJIN3

1. [Ipenen pynkum, 0-cuMBOIHKA.
[4] Ne650, Ne651, Nel1318-1370, Ne1398-1406.

2. IuddepennmponBanue.
[4] Noe1039-1046, Ne1111-1120, Ne3371-3381, No3383-3388, Ne3400-3419.

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

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

5. NuTerpupoBanue.
[4] Nel628-1680, Ne2239-2250, Ne4107-4110, Ne4258-4274, Ned298-4301,
Ne4367, Ned4368, Ne4376-4380.

6. CXOIMMOCTb YHCIIOBBIX PSIOB.

[4] Ne2555-2565, Ne2573-2583.

7. OyHKUMOHAIBHBIE psAbl. PaBHOMEPHAsA CXOAMMOCTb.
[4] No2646-2648, No2716-2723, 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-e u3zd., mepepad. - Mocksa: dusmariur, 2009. - T. 1.
Huddepenunanbioe 1 MHTErpaIbHOE MUCUUCIEHUST (QYHKIMI OJHON MEpPEeMEHHOM.
Psnpi. - 400 c. - ISBN 978-5-9221-0184-4; [ DnekTpoHHbIN 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.
[apmonnueckuii aHanus3. - 425 c. - ISBN 978-5-9221-0185-1; [DneKkTpoHHbIN
pecypc]. - Pexxum gocryma: 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 : osnekrpoHHbidi. -  URL:
https://znanium.com/catalog/product/1911157

4.IlanteneeB, A. B. MaremaTudeckuii ananus : yueoHoe nmocooue / A.B. Ilantenees,
H.N. CaBoctesinoBa, H.M. ®enopoBa. — Mocksa : UHOPA-M, 2021. — 502 ¢. —
(Bricmiee oopazoBanue: bakamaBpuar). — DOI 10.12737/1077332. - ISBN 978-5-
16-016008-5. - Tekct : ANEKTPOHHBIN. - URL.:
https://znanium.com/catalog/product/1219350

5. @uxtenronsll, .M. Kypc nuddepenninansHOro U MHTErpaibHOTO HCUUCTICHUS.
B 3-x TT.

Towm 1. [DnexTponnslit pecypc] : yued. — DnextpoH. aad. — CII6. : Jlanb, 2016.
— 608 ¢. — Pexxum nocryna: http://e.lanbook.com/book/71768 (DbC «Jlauby).
Tom 2. [DnexrponHbIit pecypc] : yued. — Dnexrpon. nan. — CII6. : Jlans, 2017.
— 800 ¢. — Pexxum nocryna: http://e.lanbook.com/book/91898 (DbC «Jlauby).
Towm 3. [DnextpoHHbIl pecypc] : yued. — Dnextpon. nan. — CII6. : Jlans, 2009.
— 656 c. — Pexxum nocrtyna: http://e.lanbook.com/book/409 (3BC «Jlanby).

JlonmosiHUTEILHAS JIUTEpaTypa:

1.I'ypesanoBa, K. H. Marematnueckuii ananu3 : ydyebnoe mocoome / K. H.
['ypesinoBa, Y. A. AnekceeBa, B. B. bospmunoB. — ExarepunOypr : Ypanbckuid
dbenepanpubiii yausepcutet, ObC ACB, 2014. — 332 ¢. — ISBN 978-5-7996-1340-
2. — Texcr : anextponssiii // Lludposoii oopazoBatenbubiii pecypc [IPR SMART :
[caitT]. — URL: https://www.iprbookshop.ru/66542.html

2. Munmaue, B. C. Maremartuueckuii ananus. Teopus v mpakTuka : ydyeOHOE
nocooue / B. C. IllunaueB. — 3-e n3n. — Mocksa : UHOPA-M, 2019. — 351 ¢c. —
(Beicmiee o6pazoBanue). - ISBN 978-5-16-010073-9. - TekcT : 3ME€KTPOHHBIN. -
URL.: https://znanium.com/catalog/product/989800

3. lemunoBuy, b.I1. COopHuUK 3a/1a4 1 yIIpa)XHEHUH 110 MaTEMaTUYECKOMY aHAITU3Y.
[DnexkTpoHHbIN pecypc]: yueb. mocodue — DnextpoH. nan. — CII6.: Jlans, 2017.
— 624 ¢. — Pexum gocryna: http://e.lanbook.com/book/92629 (ObC «Jlauby).

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

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
ClIy4dalHbIX 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 [lupcona.

Xu-KBagpaT KPUTEPUU HE3ABUCUMOCTH U OJTHOPOTHOCTH.

Br16op u3 n1Byx npocteix runote3. Kpurepuit Hefimana-ITupcona.

OcHoBHas JuTEparypa:



1.  Boemerxanun U. A., Iloxxugaes A. B. Teopust BepostHocTeil. Cubupckuii
roCcyJapCTBEHHBIN YHUBEpCUTET myTen coodmenus. ['oa: 2023. Ctpanuir:
134.ISBN 978-5-00148-287-1.
https://e.lanbook.com/book/356264

2. Kamununa B. H. Teopus BeposTHOCTEI M MaTemMaTWyecKas CTAaTHCTHKA :
yueOHuk s By3oB/ B. H. Kaymununa. — 2-e wuzm., mepepal. u jom. —
Mocksa: MzpmarenbctBo  FOpaiit, 2021.— 472c.—  (Beoicmee
obpazoBanue). — ISBN 978-5-534-02471-5. — Tekct : 37€KTpOHHBIN //
OO6pazoBarenbpHas wiatdopma IOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/468770

2. Konemaes, B. A. Teopust BEpOATHOCTEW W MAaTeMaTH4ECKas CTATUCTHKA :

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
JlonmoJIHUTEIbHAA JINTepaTypa:

1. I'mypman, B. E. Teopus BEepOSITHOCTEN M MaTeMaTU4yecKash CTAaTHCTHKA :
yueOHuk aig By30B / B. E. 'mypman. — 12-e u3g. — Mocksa : M3gaTenbcTBoO
FOpaiit, 2021. — 479 c. — (Bwiciiee oOpazoBanue). — ISBN 978-5-534-
00211-9. — Tekcer : anekTpoHHbI // Obpa3zoBarenbHas mnatdopma FOpailt
[caitT]. — URL: https://urait.ru/bcode/468331

2. Teopus BEpOATHOCTEH M MaTeMaTHYECKasl CTATUCTUKA: yueOHOe TTocodue /
T.A. I'ynaii, A.®. Jonronososa, I.b. Jlureun, C.B. Meneniko. - 2-e u3z. A01.
- CraBpornons: Arpyc, 2013. - 257 c.: cxem., Tabi.; To xe [DaeKTpOHHbBIN
pecypc]. - Pexxum nocrymna :
http://biblioclub.ru/index.php?page=book&id=277492

COopHuKkH 3a1a4:

1. AmngpyxaeB, X. M. Teopuss BEpOATHOCTEM M MaTeMaTHYECKas
cratuctuka. COOpHUK 3adad : ydyeOHoe mocooue mns By3oB / X. M.
AHnpyxaeB. — 3-e u3 ., ucnp. u gon. — Mocksa : U3garensctso FOpair,
2023. — 177 ¢. — (Bwiciiee obpazoBanue). — ISBN 978-5-9916-8599-
3. — Texkct : snexkrponnsiii // ObOpaszoBarensHas 1iargopma FOpaitt
[caiiT]. — URL: https://urait.ru/bcode/513227
(mara obpamenus: 15.11.2023).

IIpumeps! 32124 K KBAJITU(PUKALUOHHOMY IK3aMeHY
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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?

POyHKIMOHAJIBHBIE IPE00Pa30BaHUsA

1) U3BecTHO, 4YTO BO3pacT JAENYIIKM paBEH KBajJpaTy BO3pacTa BHYKA,
nenéHHoMy Ha 8. Halitu pacnpeneneHue Bo3pacTta JEAyLIKH, €CJIA BO3pacT
BHYKa paBHOMEPHO paclupeieseH Ha oTpeske [25,30].

2) HekoTophlil 4eNOBEK TECTUPYETCSI HA BPEMS pEAaKLUU 7] U T, Ha JBa Pa3HbIX
Bo3/ciicTBUs. B kadecTBe 0000IIEHHOrO moOKa3aTenst Oepercsi BeIWYHMHA
n=11/7,. HallTu IUIOTHOCTH pacrpeneieHus C.B. 7, €CId 7] U 77
HE3aBUCHUMBI U UMEIOT paBHOMEPHBIE pacupeneneHus Ha orpeskax [0,0.5] u
[0,1] COOTBETCTBEHHO.

Ko3¢pdunuenr koppeasunu
3aKOH pacIpeesIeHUs] TUCKPETHOTO CIIyYalHOTo BeKTopa & = (&), &,)3aaH B
TaOJINIIE HIKE:

& -1 0 1
g1
1 0.1 0.3 0.3
2 0.2 0.1 0.0

Borauciutb k03QGUIMEHT KOPPESAIUU CTy4alHbIX BEIUYUH & 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 =(X7,...,X ) U3 T€HEPAIBHON COBOKYITHOCTH € INIOTHOCTBIO

pacnpeeeHus
-1 ~(x-0)e
p(x)= 0 e - xele OO), rjae @ > 0— HEM3BECTHBIN IapaMeTp.
0, B IIp. CJL

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

2) Umeercst BbIOOpKA X =(Xj,..,Xy) H3 TEHEPAIbHON COBOKYINHOCTH C
IIOTHOCTBIO pacnpeneneHus

(r)= @-1-x9 yell,

, rae 0>0— HEeU3BECTHBIN MTapaMeTp.
0, B TIp. CJL.

P

[TocTpouTsb OLEHKY A7 MapaMeTpa ¢ 1Mo METOAy HauOOoJIbIIEro
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 HWHTEPBAIBI YPOBHS »=0.95 IS

napameTpoB a H 2.

I'mnoTte3a o Buae pacnpeneseHust
NmeroTcst gaHHbIE O YUCJE COAHHBIX CTYyJAEHTaMU 3K3aMEHOB. MOKHO Jn
CUMTaTh HA YPOBHE 3HAYUMOCTH « =0.05, YTO YHCIO CIAHHBIX 3K3aMEHOB
pacrpeieieHo TI0 GMHOMHUATLHOMY 3aK0HY. JIJI MPOBEPKM BOCHOB30BATECA g2 -
KPUTEPHUEM COTJIacHsl.

Yucno 3K3aMEHOB x; 0 1 2 3
Yucno cTyIeHTOB n; 5 10 15 10 | Dn;=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

Ectb 260 | 19
Her 473 | 66
[TpoBeputs runotesy 06 3PpheKTHBHOCTH BaKIIMHAIINY (HE3aBUCUMOCTD MPU3HAKOB)
Ha YpOBHE 3HAUMMOCTH o =0.01.

I'umore3a ogHOPOAHOCTH
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B taGnuie npuBeneHp! JaHHBIC O pACTIPEACIICHUH JOXOA0B (B THIC. KPOH)
3aBojickux MactepoB LlBenuu B 1930 1. 1 Bo3pactHeix rpymm 40-50 et u 50-60
JeT:

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

MOXHO JI1 CUNTATh 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. beckoanuuMoHHbIE UTPHl 1 JTUL. lIpuMepsl NpUITOKEHNN TEOPUU
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. Canmuna H.FO. Teopust urp [DnekTpoHHBIA pecypc]: yueOHoe mocobue /
H.IO. CanmuHa. — DJeKTpOH. TEKCTOBBbIE aaHHbIe. — ToMcK: ToMckuit

rOCYyJAapCTBEHHBI YHUBEPCUTET CUCTEM YNPABICHUS U PAAUOIIEKTPOHUKH,
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9.

One Kontent, 2015. — 107 c. — 2227-8397. — Pexum pocrymna:
http://www.iprbookshop.ru/69994.html

Teopus urp [DnekTpoHHBIN pecypc]: YuebHoe nocobue / Canponos U.B.,
Yroukuna E.O., Paenkas E.B. - Boponex:BI'JITY um. I'.®. Mopo3sosa, 2013.
- 204 c. - Pexxum nocryma: http://znanium.com/go.php?1d=858524

. Jlememko B.}O. Teopuss urp u uccienoBaHue omnepauuid [DNEKTPOHHBIN

pecypc]: koncnekT sekuui / B.YO. Jlememko. — DIEKTPOH. TEKCTOBBIE
nannbie. — HoBocubupck: HoBocubupckuii rocy1apCcTBEHHBIN TEXHUIECKHIMA
yHuBepcurtet, 2013. — 167 c. — 978-5-7782-2198-7. — Pexum nocryna:
http://www.iprbookshop.ru/45446.html

Kocresnu JI.C. HUccnenoBanue onepauuid. Teopuss urp [DneKTpOHHBIN
pecypc]: yuebnoe nocodue / JI.C. KocteBuu, A.A. Jlamko. — DneKTpoH.
TEKCTOBBIEC JaHHBIe. — MuHck: Brmmiimad mkona, 2008. — 368 ¢. — 978-
985-06-1308-0. — Pexxum nocryna: http:/ www.iprbookshop.ru/20076.html

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

[Ipotacos U. /1. Teopus urp u ucciaegoBaHue onepanuii: yaed. mocooue ajis

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

AHAJIM3 BPEMEHHbBIX PA/1IOB

Kitaccrnueckast HopmanbHasi JIMHEMHAs! perpeCCUOHHAs MOJENb.

Mertox HauMEHBIIUX KBAJAPATOB.

MeTton HanOobILIEro NpaBIONoA00us.

CaoiictBa oueHok MHK npu BBINIOTHEHNH NPEANOIOKEHUN KIACCUUECKOU
HOPMAJIbHOM JIMHEWUHON MOJEIN PETPECCUH.

ABTOKOPPEJIALMSA U €€ TOCHEACTBHUS.

MeTonp! BBISIBIECHUSI ABTOKOPPEIISLIUY.

OneHka MOZENeN B IPUCYTCTBUH ABTOKOPPEIIALINH.

Bpemennoit psa. CranimoHapHbIE W HECTAIMOHAPHBIE MOJIEIN BPEMEHHBIX
PAIOB.

ABTOKOppEISILIMOHHAs 1 YacTHasi aBTOKOppessiiMoHHas pyHkuuu. Cuctema
ypaBHenuil FOna-Yonkepa.

10.ITpormeccet AR(p) u ux cBoiicTBa.

11.IIponeccet MA(Q) 1 ux CBOKMCTBA.

12.IIpomieccet ARMA(p,q) 1 ux CBOMCTBA.

13.IIporieccet ARMA(p,q): naeHTH(pUKALNS, OIIEHKA, TPOBEPKA aJICKBATHOCTH.
14.Mopenwu ¢ pacrpeeICHHBIMHU JIaraMy: TTIOJTMHOMUAJILHBIN H TEOMETPUUICCKUC

Jaru.

15.1IpeobpazoBanue Koiika.
16.1Iporno3upoBanue ¢ nomoiibio ARMA(p,q) Moenex.
17.J1oxxHas perpeccus.
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18. TpenaoBo-cranmoHapuabie U AuddepeHInaIbHO-CTAIlOHAHbIE BPEMEHHBIC
PAIBI.

19.ARIMA(p,d,q) Moaenu u ux cBOMCTBA.

20.Kputepuii uxu-dynnepa.

21.Kputepuiit ®ununca-Ileppona.

22 .KounTerpanusi: onpeieJICHUE U CMBICTIOBasi UHTEPIPETALIUS.

23.JIByxuiarosas npoueaypa JHria-I penxkepa.

24.BektopHas MOJI€NIb aBTOPETPECUU: ONPENIETIECHUE, CBOMCTBA, BUbI, METObI
OLICHKH.

25.OyHKIUN OTKINKA U (PYHKIIMH Pa3I0KEHUS JIMCIIEPCUH.

26.1Ipu4nHHOCTS.

27.BekTOpHas Mojielh Koppekimu omu6ku. Tect MoxaHcena.

28. PSS-TecT Ha KOMHTETpaIUIO.

Jlureparypa.

1. AiBazsan, C. A. Metoasl skoHoMmeTpuku: YueOHuk / C.A. AiiBazsiH;
MockoBckas mikoja sxkoHomukn MI'Y um. M.B. JlomonocoBa (MIID). -
MockBa: Maructp: UHOPA-M, 2020. - 512 c. - ISBN . - Tekcr:
anexkTpoHHbIi. - URL: https://znanium.com/catalog/product/1043084

2. JleBuncon, P. [IpBujacon, P. Teopuss 1 METOJIbI SKOHOMETPUKH: YUYEOHUK /
Paccen /IpBuncon, /Ixenimce I'. Mak-KnHHOH ; iep. ¢ aHri. nox Hayd. pen. E.
N. Angpeesoii. - Mocksa: Uznarensckuid 1om «/lemo» PAHXul'C, 2018. -
936 c. - (Axkanemuueckuii yueonuk). - ISBN 978-5-7749-1205-6. - Texkcr:
anexkTpoHHbIi. - URL: https://znanium.com/catalog/product/1085554

3. Crok, /1. Beenenue B skonometpuky / JI. Ctok, M. YoTcoH; niep. ¢ aHri1.; noj
Hayd. pen. M.IO. TypynueBoi. - MockBa: M3narenbckuii aom «Jleno»
PAHXul'C, 2015. - 864 c. - (Axagemudeckuii yaeOHuk). - ISBN 978-5-7749-
0865-3. - TekcrT: AIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1043159

4. Dxonomerpuka: yueOnuk / K.B. banaun, B.H. banuisikos, H.A. bpeizranos
u ap. ; noxa pea. B.b. YTkuHa. - 2-e uzn. - Mocksa: M3narenbcko-Topropas
kopnopauus «JamkoB u K°», 2017. - 562 c.: un. - bubnuorp: c. 473-477. -
ISBN 978-5-394-02145-9; To ke [OnexkTpoHHBIH pecypc]. - Pexxnm nocrtyna:
http://biblioclub.ru/index.php?page=book&id=452991

5. Ansazsnz, C. A. DKOHOMETpHUKA - 2: IPOABUHYTHIN KypC C MPUIIOKEHUSMH B
¢dbunancax: YueOnuk / C.A. AiiBazsH, J[. @anTanunau; MockoBckas IIKojIa
skoHoMuKU MI'Y um. M.B. JlJomonocosa (MIIID). - Mocksa : Maructp: HUL]
NHO®OPA-M, 2014. - 944 c. ISBN 978-5-9776-0333-. - TeKkCT: 31€KTPOHHBIM.
- URL: https://znanium.com/catalog/product/472607

6. MHTemnekTyanbHbI aHali3 BPEMEHHBIX PAIOB [DJIEKTPOHHBIN pecypc]:
VYuebnoe nocodbue / H.I'. Apymkuna, T.B. AdanacweBa, U.I'. [lepdunbena. -
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M.: U ®OPYM: HUHOPA-M, 2012. - 160 c. - Pexum pgocryna:
http://znanium.com/go.php?id=249314

7. Tumodee B.C. DxoHnoMerpuka [DnexkTpoHHblid pecypc] : yueonuk / B.C.
Tumodeen, A.B. ®anneenkos, B.1O. Illexonauna. - HoBocubupck: HI'TY,
2014. - 345 c. : Tabmn., rpad., cxem., ui. - (YueOuuku HI'TY). - bubauorp.: c.
306-312. - ISBN 978-5-7782-1222-0; To e [DnexkTpoHHBIN pecypc]. -
Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=436285

8. DxoHOoMeTpuKa [InekTpoHHBIN pecypc] : yueOnuk / B.A. Konemaes. - M.:
NHOPA-M, 2017. - 160 C. - Pexum JIOCTYTIA:
http://znanium.com/go.php?id=768143

METOJIbl ONTUMM3AIINU Y UCCJIEJOBAHUE ONEPAIINI

1. 3amaum u Meroxbl Oe3ycioBHOW onTumu3zanuu. HeoOxoaumble u
JOCTaTOYHBbIE YCJIOBUA MHMHHUMyMa. YucieHHble MeToAbl (TpaJUEHTHBIE,
COIPSKEHHBIX IPAIUEHTOB, HBIOTOHA, MOKOOPAMHATHOTO CITYyCKa).

1] 2.9-2.17

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

2. 3amayn W METOJbl YCJIOBHOW ONTHMM3alud. MeETox MHOXHTENEH
Jlarpanxka. Metoael mTpagHeiX U OapbepHbIX (GyHKUMA. Heobxoaumbie u
JIOCTATOYHBIE YCIIOBUS [ 337]a4 C OTPAaHUYEHUSIMU PAa3IMYHOro Tuna. YucineHHbIi
METO/1 MPOEKLUHU IPAJTUEHTA.

[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. JIuneitHoe mporpammupoBanue. ['eoMeTpudyeckrii METO1 peleHus 3a1a4
JUHEWHOrO0 mnporpaMmMupoBaHusi. OCHOBHBIE TEOPEMBbI CHMIUIEKCHOTO METOJA.
TeopeMbl JBOMCTBEHHOCTH M X UCIIOJIb30BaHME. TpaHCIOpTHAS 3a/1a4a JMHEUHOTO
IPOrpaMMHUPOBAHUS (METObI MUHUMAJIBHONW CTOMMOCTH, CEBEPO-3aMaHOTO YIJIa,
MTOTEHIIUAJIOB).

[4] BBIOpaTH CAMOCTOATEIBLHO

4. CocraBnenue mozeneit onepanuid. Ouenka 3¢p(PEeKTUBHOCTU CTpATErHil.
HaxoxaeHne MUHUMAaKCHBIX cTpareruii. OnTUMallbHbIE PEeIeHUs IPU Pa3IUYHBIX
BapuaHTaX HHPOPMUPOBAHHOCTH.

[S] 1.1-1.48
[6] 1.1-1.9

OcHoBHas JguTEparypa:
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http://znanium.com/go.php?id=249314
http://biblioclub.ru/index.php?page=book&id=436285
http://znanium.com/go.php?id=768143

o) I'mankux B. A. Metonabl ONTHUMHU3AMM W HCCIEIOBAHUE OINEpaluil s

OakanaBpoB wuHpopMmatuku: ydebHoe mocobme / B.A. Tmamkux. - Tomck:
M3pnarenscteo "HTII", 2009. - Y. 1. BBeaenue B wuccienoBaHUE OIEpalMil.
JluneitHoe mnporpammupoBanue. - 200 c¢. - ISBN 978-5-89503-410-1;
[ DNEKTPOHHBI pecypc]. — Pexum JIOCTyTa:

http://biblioclub.ru/index.php?page=book&1d=200774

2. Tokapes B. B. Mogenu u penieHus: HCCIEA0BAHUE ONIEPALNM JJIs1 SKOHOMHUCTOB,
MOJIMTOJIOTOB M MEHe/KepoB: ydeOHoe mocobue / B.B. Tokape. - Mockaa:
®duzmatiut, 2013. - 408 c.: cxem., ui., Tabi. - bubmmorp. B kH. - ISBN 978-5-9221-
1451-6; [ DJIEKTPOHHBII pecypc]. — Pexum JIOCTyIA:
http://biblioclub.ru/index.php?page=book&1d=275573

3. JlosuuukoB [[. I'. HccnemoBanue omneparuii: yudeOnoe mnocooue / JI.I.
JloBaunukoB, M.IO. I'mazkoBa. - CraBponosb: CK®Y, 2017. - 110 c.: un. -
bubmuorp. B  kH.; [OnekTpoHHBIM  pecypc]. —  Pexum  pmocryna:
http://biblioclub.ru/index.php?page=book&i1d=467012

JonosHuTeILHAS JIUTEPATypa:

1. Jlememko b.FO. Teopus urp u uccienpopanue omnepanuii / b.1O. Jlememko. -
Hoocubupck: HI'TY, 2013. - 167 c. - ISBN 978-5-7782-2198-7; [ D1eKTpOHHBIHI
pecypc]. — Pexxum nocryna: http://biblioclub.ru/index.php?page=book&id=228871

2.Kazanckas O.B. Moaenu 1 MeToapl ONTUMHU3AIMN: TTPAKTHKYM: y4eOHOe rTocoOune
/ O.B. Kazanckas, C.I'. FOn, O.K. AnscoBa. - HoBocubupck: HI'TY, 2012. - 204 c.
- ISBN 978-5-7782-1983-0; To xe [DnekTpoHHBIN pecypc]. — Pexxum gocrtyma:
http://biblioclub.ru/index.php?page=book&id=228848

METO/JbI IPOT'PAMMHWPOBAHUA

1. O01mme BONpochsl NPOrpaMMHUPOBAHUS
- CTWJIH pa3pabOTKu
- ONTUMU3ALIMS TPOrPaMM
- OCHOBBI MMAPAJUIEILHOTO MPOrPaMMUPOBAHMS: Ucniojib3oBaHue OpenMP
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http://biblioclub.ru/index.php?page=book&id=200774
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http://biblioclub.ru/index.php?page=book&id=228871
http://biblioclub.ru/index.php?page=book&id=228848

2. Pabora ¢ TekcToOM
- metoabl kogupoBanus cuMBoioB. Konuposku ASCII, ANSI, OEM, UTF,
Unicode
- yKa3artenu, JeUCTBUS ¢ yKazaTeasiMu. Pabota ¢ MaccuBaMu Ipu MOMOIIN
yKazaTeJieu
- IPOCTEHUIIINE ATOPUTMBI: ONPEACICHUE IJIMHBI, KOMMMPOBaHWE, KOHKATECHAIUS
- IOUCK W 3aMeHa TeKcTa. PaboTa ¢ pa3IuyHBIMU AJIEMEHTAMH TEKCTa:
CHUMBOJIaMH, CJIOBAMH, CTPOKaMU

3. CopTHpOBKA U MOUCK
- 3a71a4a XpaHeHus: uHpopmaruu. JINHEHHbBIN TOUCK. MAaKCUMAaJIbHBIE U
CpeIHHUE OIICHKH BPEMEHH JIJIs1 TUHEUHOTO MOUCKA
- IBOMYHBIN MMOUCK U €ro Pa3HOBUAHOCTH. OIIEHKU BPEMEHHU JIJIs1 TBOUYHOTO
noucka. [Touck meronom ®OuboHAUYH, 30JI0TOTO CEUCHHUS.
- UHTEPIOJISIIIMOHHBIN TTOUCK U €r0 000011IeHHUS.
- 3a71a4a copTUpPOBKU. COPTUPOBKA My3bIpbKOM. BpeMeHHbIE OLIEHKH
My3bIPbKOBOM COPTUPOBKH.
- COPTUPOBKA MPH MOMOIIHU [TOMCKAa MAKCUMAJILHOTO 3JIeMeHTa. BpeMeHHbIe
OLICHKHU.
- COpTUPOBKa BcTaBKaMH. OIIEHKU BPEMEHH.
- COPTUPOBKA MOUTU YIOPSIAOUCHHBIX MaCCUBOB. MoauduKanum MeTO10B.
- coptupoBku [lenna. 3amaua BpIOOpa Mocae0BaTeIbHOCTH 1aroB. OLeHKH
JUTSL pa3JIMYHBIX MTOCJIEI0BATEIbHOCTEM.
- CIIUSTHUE YTIOPSIOYEHHBIX MAaCCUBOB. MoiuduKaIuu aaroputMa ajis
HaxXO0XJICHUS TlepeceueHust, 00bEUHEHUS U Pa3HOCTH MHOXECTB.
- COPTUPOBKA CiMsiHUEM. BpeMeHHbIe OIIeHKH.
- ObIcTpas copTupoBka Xoapa. O1eHKH BPEMEHH.

4. luHAMHYeCKHUEe CTPYKTYPbI TaHHBIX
- omepaIyu JMHAMUYECKOTO paclpeiesieHHsl MaMsITH. BpeMeHHbIe OlleHKH
oreparui.
- TMHAMUYECKHE CTPYKTYPhI JaHHBIX.
- nuHenHbIe cucku. OTHOCBSI3HBIE U IBYCBSI3HBIC CITUCKU.
- OCHOBHBIE OTEPAINU CO CIIMCKAMU: JJOOABJICHHE U yIaJICHUE IEMEHTA.
- CLICTUICHHE U PaCIEIUICHE CITUCKOB.
- KOJIBIICBBIC CITUCKH.
- IByMepHBIe criiucKu. [IpencraBnenne MaTpuIl IByMEPHBIMU CITUCKAMH
- IpeicTaBjIeHUE TpadoB.
- epeBbs. JIBOMYHBIE IepEBhs TIOUCKA.
- oTeparuy Ha/l TBOMYHBIMU JIEPEBhSIMHU MMOMCKA: BCTABKA U yIAJICHUE
DJIEMEHTA, TIOUCK.
- cOamaHCUpOBaHHBIE ACPEBhs. MeTO bl OaTaHCUPOBKH.
- xem-tabauiel. OCHOBHASI KOHIICTIIHS, BRIOOD XelI-(yHKITUH.
- METOJIBI Pa3perieHus] KOJUTU3UI: METOI IIEMOYEK, JIMHEWHOTO ONPOOOBaHUS,
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JIBOMHOTO XEIINPOBAHUS.
- o0mras 3a1a4a XxpaHeHus 1 morcka uagpopmaiuu. CpaBHEHUE Pa3IMUYHBIX
TUIIOB KOHTEHHEPOB, BHIOOP ONTUMAIBHOTO PEIICHUS.

OcHoBHas JquTEpaTypa:

1. Trokaues, H. A. C#. AnropuT™mbl U CTPYKTYpPBI JaHHBIX: yueOHOE TTocooue s
By30B/ H. A. Trokaues, B. I'. XneboctpoeB. — 4-¢ uzn., crep. — Cankr-IletepOypr:
Jlanw, 2021. — 232 c¢. — ISBN 978-5-8114-8247-4. — TekcT: 3MEKTPOHHBIN //
Jlans: AIIEKTPOHHO-OUOIMOTEHAS cUCTEMaA. — URL:
https://e.lanbook.com/book/172708

2. Maep, A. B. Beeaenue B CTpyKTypbl U aJITOPUTMBI OOPaOOTKH TaHHBIX: yaeOHOE
nocobue / A. B. Maep, O. C. UepenanoB. — Kypraun: KI'Y, 2021. — 107 c. — ISBN
978-5-4217-0576-5. — TekcT: sneKTpoHHbIH // JlaHb: 37eKTpOHHO-OMOIMOTeYHAs
cuctema. — URL: https://e.lanbook.com/book/177907

3. Bupt, Hukiayc Anroputmsl 1 cTpykTyphbl 1anHbiX / Hukiayc Bupt; nepesog .
B. TxaueBa. — 2-e uzn. — Capartos: [IpodobpazoBanue, 2019. — 272 c. — ISBN
978-5-4488-0101-3. — Tekct: anextpoHHbii // LludpoBoit 00pazoBaTeNbHBIN
pecypc IPR SMART: [caiiT]. — URL: https://www.iprbookshop.ru/88753.html

JlomoJTHUTEeIbHAS JIUTEPATypa:

1. Kaydwman, B. I1I. S3biku nporpammupoBanus. Konneniuu u npunnunsl / B. 1.
Kaydman. — 2-e uzg. — Caparos: [IpodobpaszoBanue, 2019. — 464 ¢c. — ISBN
978-5-4488-0137-2. — Texct: anextponnbii // lludpoBoit 00pazoBaTeIbHBIN
pecypc IPR SMART: [caiiT]. — URL: https://www.iprbookshop.ru/88014.html

2.Ctpayctpym, b. S3bik mporpammupoBanus C++ nist npodeccronanon: yueOHuK /

b. Crpaycrpyn. — 3-e wu3a. — MockBa: HHTepHET-YHUBEPCUTET
Nudopmanmonnsix Texnonoruit (MHTYUT), At IIu Ap Menua, 2021. — 670 c.
— ISBN 978-5-4497-0922-6. — Tekct: osnektpoHHsiidi // I{udposoii
oOpa3zoBaTeIbHbBIN pecypc IPR SMART: [caiT]. — URL:

https://www.iprbookshop.ru/102077.html

3. Camyiinos, C. B. Anroput™mbl U CTPYKTYypbl O0OpabOTKM JaHHBIX: y4eOHOE
nocobue / C. B. CamyiinoB. — CaparoB: By3oBckoe obpazoBanue, 2016. — 132 c.
— Texcr: anexktponnsiii // Ludposoit obpazoatenpHbli pecypc IPR SMART:
[caiiT]. — URL: https://www.iprbookshop.ru/47275.html

4. Cunrok B.I'. AnropuTMbl U CTPYKTYpbl HAaHHBIX [DJIEKTPOHHBIA pecypcl:
nabopaTopHbIil IpakTUKyM. YdebHoe mocobue/ Cunwok B.I'., Pszanos 1O.J[. —
DJIEKTPOH. TEKCTOBBIE AaHHble. — benropoxa: benroponckuii rocyaapCTBEHHbIN
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TexHoJiornueckuil yausepcuteT uM. B.I'. lIlyxosa, ObC ACB, 2013. — 204 c. —
Pexxum nocryna: http://www.iprbookshop.ru/28363

IIpumep O6mstera k I'ocynapcTBeHHOMY IK3aMeHY

3aganme 1 (anredpa u reomeTpus)

Pemnre cucteMy JIMHENHBIX ypaBHEHUN MeToAoM Kpamepa:

X2+X3 = -3,
X;+ X, +X3 = -0;
X1+ X2 = -5.

3ananue 2 (anredpa u reomerpus)

Hcnonb3ys OJIMH U3 U3BECTHBIX BaM KpUTEpUEB, BHIACHUTE, SIBISETCS JIU
cienyromas KBaaparnyHas (hopma MoJI0KUTEIbHO ONPEAeTIEHHOM:

X2 + 8x1X + 12%,52 - 6XoX3 - 5%3°.

3aganme 3 (MaTeMaTHYeCKHH aHAJIN3)

. 0z 0z
Haittn yacTHble MPOU3BOAHBIE IEPBOTO MOPSIKA 6_ 51 6_ byHKIMU 7 = z(x, y) ,
X y

3aIaHHOU HESIBHO YPaBHEHUEM

e—(x+y2+z3)

—-x—-y'-7=0.
3ananue 4 (MaTeMaTHYeCKHH aHAJIU3)

__
x*+3x*+2
nudpepeHInpOBaHUEM.

Haittu nnTerpan I Y IIPOBEPUTH MOJYUEHHBIN PE3YJIbTAT

3aganue S (Teopusi BEPOSATHOCTEN M MAaTEMaTHYECKAsl CTATUCTUKA)

JIBe ¢Gabpuku BBIMYCKAIOT MPOAYKIMIO ABYX TUNOB — 4 WM B. Ha nepBoit
dabpuke npoaykmus tura A coctaiseT 40%, na Bropoit — 50%. [lepBoHayaibHO
BHI TIpe/noaaraere, uro ooe padpuku OJMHAKOBO TIPE/ICTABIICHBI HA PBIHKE. 3aTeM
ciiydailHO oTOupaere Tpu uznenus. Cpenn HUX OKa3ajloch JABa U3JENUS THUIA B U
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onHO m3aenue Tuna 4. KakoBa Tenepp Baiia OIEHKA O JI0JI€ MTPOIYKIIUUA KaXI0To
Tumna?

3ananue 6 (Teopusi BEepOATHOCTEH M MAaTEeMATHYECKAs CTATUCTHKA)

Umeercst BbIOOPKA X =(X],..., Xy ) U3 TEHEPAIBHON COBOKYITHOCTH C IIIOTHOCTHIO

pacupeaeneHus
3 [e_x/g +e_3x/01 x>0

plx)=146 :
0, B IIp. CJL.

rae >0 ecTb HEM3BECTHBIM mMapaMmerp. Ilo MeToay MOMEHTOB HaWTH OLIEHKY
rapamMeTpa € NnpoBEpUTH €€ HA HECMEIEHHOCTb.

3amanue 7 (Teopusi HTP M UCCIEIOBAHNE ONIEPALIMIA)

I[aHOZ - MaTpu4iHasd urpa ¢ 4YMCjioM YUCTbhIX CTpaTeFI/If/’I m=3 1 n=3 Y ICPBOI'o U
BTOPOI'o UTPOKOB COOTBCTCTBCHHO U ManHHGﬁ BBIHFpBIHIGﬁ

- CIICKTP ONTUMAJIBHOM CTPATETuu o TIEPBOTO UIPOKA paBeH Sp(a’ )= {1,2},
CIICKTpP ONTHMAJIbHOM CTpaTeruu S BTOPOTO MTPOKa paBeH Sp(f) = {2,3}
HaiiTu peiienre Urpsl (X0 pelIeHus 3a1adyi COPOBOAUTH TOSICHEHUSIMU ).
3aganue 8 (Teopusi UTP M UCCJIEIOBAHME ONIEPAIIMA)

2. 1aHO: - KOHEYHOE MHOXKECTBO X = {X,,X,,X;,X,,X;} CTPATETUi ONEpUPYIOIICH

CTOPOHBI;

- MHOXECTBO S ={s,,5,,5;,5,} YCJIOBUHN peaIn3allMi CTPATEITUH, COIepKalLee

YCTBIPC BO3MOJKHBIX BapHUaHTa,

- OLEHKU f, = f(x,,5,), i =L5; j =14 3 deKTHBHOCTH CTpATErHii 110

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

3aganne 9 (MeTOABI ONTUMHU3ALNH U UCCIICTOBAHUE ONIEPALIN)

Haiitu Mmetogom MHOkUTENEH Jlarpanika yCIIOBHBIN SKCTpEeMyM (PYHKITUU
f(x,z)=x"+z TPH yCIOBUU 2x—3z=12. YKa3arb TN 3KCTPEMYyMa.

3aganme 10 (MeTOaBLI ONTUMM3ANMHU W MUCCJIETOBAHUE OTIePAIIHiA)
Pemnts 3aauy JTMHEHMHOTO TapaMeTPUUYECKOTO IPOrpaMMUPOBAHMUS:

L(x,y) =2x+4y — max
3x-2y<6
2x+4y <12
x>a s TAC ge R
y=-=2

3ananue 11 (MeToabl NpOrpaMMHUpPOBAHMS)

Hamumure mporpammy, KOTOpas HaXOJHMT CYMMY BCEX YETHBIX 4YHCENl Ha
oTpe3ke [X, y). I KakI0To UKJIa YKOKATE HHBAPHUAHT M OTPaHUYHMTEIIb IIPH STOM
uHBapuaHTe. J[OKaXUTe MPaBUIBHOCTh MHBAPHUAHTOB W TMOKAKHUTE, YTO M3 HHUX
ClIelyeT KOPPEKTHOCTh IIPOrpaMMbl. Pa3peraeTcst HCnoib30BaTh S — MPUOABIICHNE
eIUHULEL, <, =, +, —, *, /, %.

3amanue 12 (MeToabI NPOrPAMMMPOBAHMS)

Bxonanoti ¢aiin conepkuT HEeCKoIbKo cioB. Hanmummmre nmporpammy Ha C++,
KOTOpasi B KaXKJIOM CJIOBE HaXOJUT CaMblii KOPOTKHM npedre, coaeprkaiuii 6osee
OJIHOW OYKBBI M SIBISIIOIIMICS MaJUHIPOMOM, U COXpaHSIET pe3ysbTaT B APYroi
¢aiin. Hanpumep, nist cinoBa «abbabbaby Takum pedukcom saBisercs «abba». Eciu
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HY>KHOTO TpeHKca HET, TO Pe3yJbTaTOM SBJSIETCS IyCTas CTPOKa. 3ampelieHo

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 BHeCEHHbIX 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 ¢ «[lomoxkennem o | pakymnprera [IMuK
MIPOBEACHUU rocyJapCTBEHHOM
WUTOTOBOM aTTECTallUd 1O OCHOBHBIM
00pa3oBaTeNbHbIM nporpammam
OakasiaBpuara, MarucTpaTypsl,
crneuuanurera B TBI'Y»
2. L. 4. IInanupyemsbie 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
IV. 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
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OueHOYHbIN JINCT

[Tpunoxenune A

ypOBHS COPMUPOBAHHOCTH KOMITETEHITHH, TPOJIEMOHCTPHUPOBAHHBIX
ctyneratom(oi) ©.0.N.

Ha TOCYJJapCTBEHHOM 3K3aMEHe

no Hamnpasienuto 01.03.02 - [Ipuknagnas MaTeMaTuka U HHPOpPMATHKA,

PO ITb — CUCTEMHBIH

aHaJIn3

Kon

[lepeueHb IpoOBEPsIEMbIX KOMITETEHIIUI

'YpoBeHs chop-

MOPOrOBbIN

JO0CTAaTOYH

[IPOJIBUHYT

YAOBJICTBO
ia)

XOpOIIIO

OTJIMYHO

OIIK-1

Cnoco0eH nNpUMeHATH (yHAaMeHTAJbHbIE 3HAHUS,
MoJIly4YeHHbIE B 00JIaCTM MaTeMaTHYeCKHX U (WIH)
eCTECTBEHHBIX HAayK, M  HCHO0Jb30BaTb MX B
npogeccuoHaIbLHOI eI TeJIbHOCTH.

OIIK-2

Cnocolen HCII0JIL30BATH " ajanTupoBaTh
CYIIeCTBYIOIIHE MaTeMAaTH4YeCKHe MeTOAbl M CHCTEeMbI
MPOrpaMMHPOBAHUSA /UISi Pa3padoTKM W peau3aluu
AJITOPUTMOB pelieHHs MPUKJIATHBIX 321a4.

OIIK-5

Cnocolen pa3padatbiBaTh
KOMIILIOTEPHbIE  MPOrPaMMBbl,
MPaKTHYeCKOro NpUMeHeHu .

AJITOPUTMBI
NPUTOHbIE

U
JJISA

NTorosasi oneHka: YpoBeHb C()OPMHUPOBAHHOCTH KOMIICTCHIIMH:

[Ipencenarens 'OK:

®.1.0. (yueHoe 3BaHUE, CTCTICHB)

Unensr 'OK:
®.1.0. (yueHoe 3BaHUE, CTETICHB)

(moamucek)
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