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AHHOTauus padoveil IPOrpaMMbl TUCHUILTHHBI
«OCHOBBI MaTEMaTH4YECKOH 00pa00TKH MHpOPMALIHN»

Henn u3yvyeHus: AMCUMILIMHBI

1) nate mpencTaBieHHE O MaTeMaTHKE Kak o0 OJHOM U3 OCHOBHBIX
UHCTPYMEHTOB IO3HAHUS OKPY)KAIOIIET0 MHUpa, KaKk O HayKe, M3ydarollen
MaTEMaTHYECKHUE MOJIEIH PEaNIbHBIX MIPOLIECCOB;

2) IpUBUTH  SICHOE  TIOHUMaHWE  HEOOXOIUMOCTH  MaTeMaTHYECKON
COCTAaBJISIONICH B 00IIEH TOATOTOBKE;

3) maTh TMpENCTaBICHUS O POJIM W MECTe MaTeMaTUKd B COBPEMEHHOMN
UBUJIM3AIUN U B MUPOBOH KYJIBTYPE;

4) HAyYHTb JIOTUYCCKH MBICIHTh, ONICPUPOBATH C A0CTPAKTHBIMU OOBEKTAaMHU U
KOPPEKTHO HCIIOIb30BaTh MATEMATUYECKHE TOHATUSA W CHUMBOJBI IS
BBIPAKEHUS KOJIMYECTBEHHBIX U KAUYECTBEHHBIX OTHOILLIEHHUI];

D) MOJTy4nTh HABBIKUA OOPAOOTKH PA3IMYHON CTATHCTHYSCKON HH(DOPMAIHH;

3agaum u3y4yeHus: JUCHMUIJIMHBI.

OBnazieHue MaTEeMaTUYeCKOM KyJIbTYypOH, a TakKe CHUCTeMOM 0a30BbIX
3HAHHUM IO MATEMATUKE U YMEHUS MIPUMEHSITh UX K MPAKTUYECKUM 3a]]a4aM, B TOM
YHCJIE C TOMOIIBIO KOMIBIOTEPA.

Copepxanue Q1M CHUIIMHBI.

Pazoen MNel. J/luckpemuas mamemamuxa.

DJIEMEHTBI TEOPUHU MHOXECTB. Onepanuu ¢ MHOKECTBaMHU. MOIITHOCTh MHOKECTB.
CpaBHeHHE MHOXKECTB. AKCHOMAaTUYECKUI METO U KiIaccupukaius
MaTeMaTHYECKUX CTPYKTYP. Anredpa JOTUKH. PEIICHHUE JIOTHYSCKHUX 3a1a4
AHAJIUTUYECKUM METOI0M. [ToCcTpoeHHE JIOTHUECKUX CXEM JIJISl JIOTUYECKUX
dbyukiui. Tabnuia UCTUHHOCTH. 3aKOHBI aareOphl JTOTHKH.

Pazoen Ne2. Komounamopuka, meopus 6epoamnocmeii U Mamemamuueckas
cmamucmuka.

Crnydaiiapie cOOBITHSI U UX BEpOSATHOCTH. OCHOBHBIC KOMOMHATOPHBIE
dbopmynbl.CiiyyaliHble BEJTMYMHBI, X paclpeIe/ICHUs U YUCIIOBbIC
XapaKTePUCTUKU. DJIEMEHThI MaTEMAaTUUECKON CTaTUCTUKU. CTaTUCTUYECKOE
OIICHUBAHUE U ITPOBEPKA TUIIOTE3.

Pazoen Ne3.0opabpomka mamemamuueckou uHGopmayuu ¢ NOMOULbIO
KOMNbIOMEPHBIX MEXHON02UIL.

DNEeKTPOHHBIC PECYPCHI B PEIICHUN MaTEMaTUYECKUX 3aa4-0030p. PaboTa B
AJIEKTPOHHBIX Tabnuiax. Pemenue 3anay MaTeMaTU4eCKOro aHallu3a U
MaTEMaTUYECKOM CTATUCTUKU B OHJIANH-KaIBKYJISITOpaX.

Mecto aucunmimnsbl B ctpykrype QOIL. [{uciiunmna BXoauT B 6a30BYIO 4acThb
MaTEeMaTUYeCKOIro U eCTECTBEHHOHay4Horo nukia b2.B./IB.



TpeOoBaHus K NpeaBapUTEIbHOM MOATOTOBKE CTyAeHTA. /(7151 yCremHoro
OCBOEHUS JUCHUIUIMHBI CTYJEHT JOJKEH UMETh 0a30BYIO OATOTOBKY IO
IIKOJBHBIM KypcaM MaTEMaTUKU U UHPOPMATUKH.

TpynoéMKoCTh JTUCHUIUINHBI: 2 3a4CTHBIX €IUHULIBIL.
CemecTpbl u3yueHus u GopMbl HTOTOBOr0 KOHTPOJISA 3HaHMii: 1 cemecTp Ha 1
Kypce, 3a4eT.

dopmupyeMble KOMIIETEHIIUN. /[MUCIIMILTNHA y9acTBYeT B (QOPMUPOBAHUH
komrmerenmuii: OK-3, I1K-2.

Buawbl 3anusTuil. Jlekuun, ceMruHapckue, 1a00paTOpHbIE 3aHATHSA,
camMocCTosATeNbHas paboTa CTy/IeHTa.



IHosicHuTEeNLHAA 3ANMUCKA

1. MecTO TMCHUIIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOI MPOrpaMMBbl.

PaGouas nporpamma yueOHOW TUCHUTLTAHBI «OCHOBBI  MaTeMaTHYECKOU
0o0paboTku nHdopmalum» pazpadorana B coorseTcTBuu ¢ npoekrom GI'OC BO 3
+ mno wHamnpaBieHuto moArotoBku: 44.03.05 Ilemarormdeckoe oOpa3zoBaHUE.
[Tpodunm/HazBaHue TPOTPAMMBL: PYCCKHA S3BIK W WHOCTPAHHBIA  SI3BIK.
KBamudukanus (crenensp): OakamaBp. J[aHHAas AUCHMIUIMHA BXOAWT B 0a30BYIO
YacTh €CTECTBEHHOHAYYHOTO OJIOKa W M3y4aeTcs Ha | Kypce B TE€UCHHE OJHOTO
cemMecTpa.

2. TpynoeMKOCTh AMCHUIINHBI

Ha uzyuenue aucnurunel otBefeHo 2 3.E.(72 gaca).
AYIUTOPHBIX 3aHATUNA — 36 4acoB:

JIeKIUM — 12 yacos;

CEMHUHApPOB — 12 4acos;

nabopaTopHbIX paboT — 12 yaca;

CamocrosiTenbHas paboTa CTyJAEHTOB — 36 4acoB.

3. ey oCBOCHUS AUCHUILIHHBI:

Pa3BuTue mnpencraBieHuss O MareMaTHKe Kak 00 OJHOM U3 OCHOBHBIX
WHCTPYMEHTOB TIO3HAaHMS OKPY>KAIOLIETO MHpPA, YMEHHME JIOTUYECKH MBICIUTh,
OMepupoBaTh C€ AOCTPAKTHBIMM OOBEKTAMHM M KOPPEKTHO HCHOJb30BATh
MAaTeMaTUYECKUE IIOHATHS W CHUMBOJBI JUI BBIPAXKEHUS KOJIUMYECTBEHHBIX U
KAUECTBEHHBIX OTHOILECHUI; HaBBIKM OOpaOOTKM pA3NMUYHON CTAaTUCTUYECKOU
uH(popManuu.

4. Ilnanupyemblie pe3yabTaThbl 00y4eHHUS.
N3yyeHne AUCIUIUIMHBI HATIPABJICHO HA (POPMHUPOBAHUE CICAYIOIINX
kommneteHui (ITemarormaeckoe obpasoBanue).
® CIOCOOHOCTBIO WCTOJB30BaTh E€CTECTBCHHOHAYYHBIE W MaTeMaTHYECKUE
3HaHUS JUISI OPUCHTUPOBAHHUS B COBPEMEHHOM HWH(OPMAIIMIOHHOM
npoctpanctee (OK-3);

Tabnuua
«Ilnmanupyembie pe3ynbTaTbl 00yUEHUS
3anaun ocBoeHus | [Imanupyemslie pe3yabTaTbl 00yUeHUs 1O Kon
U CHUTUIAHBI JTUCUUTUIUHE (IECKPUIITOPHI) pe3yJibTara
oOyueHus
(KOMITETEeHIH )
dopMupoBaHuE 3namo:
MaTeMaTU4ECKOU pOJIb U MECTO MATEMATUKH B CUCTEME OK-3
KYJIbTYpbI HayK, OCO3HAaBaTh Kak (PyH/IaMEHTAJIbHbIN,
TaK ¥ IPUKJIATHON XapaKTep MaTEMATHUKY;
TTOHSATUNHBIN armapar




aKCHOMATHYECKOI'0 METO/1a;
Ymems:

YMETh  MCIIOJB30BaTh  OCHOBHBIC
AJTOPUTMUYECKUE CTPYKTYPHI IIPU PEIICHUU

3az1ay;
Braoems:

JIOTUYECKON KYJIbTYpOW MBILUICHUS,
criocodamu aHainm3a U CUHTE3a
uH(pOopMaIuy,

CHUCTEMOM OCHOBHBbIX MAaTEMATHYCCKUX
CTPYKTYP U aKCMOMAaTHYCCKHUM MCTOAOM,

OBnaneHue 3namo: OK-3
OCHOBaMH OCHOBHBIE TIOHSITUS TEOPUU MHOMKECTB U
JTUCKPETHOM anreOpbl JTOTUKY;
MaTEeMaTUKH OCHOBHBIE TOHSTHUSI TEOPUU BEPOSITHOCTEN U
MaTeMaTUYECKOW CTATUCTUKH;
Ymems:
pemarb MpocTenme JIOTUYECKHE,
KOMOMHATOpHBIC  3aJa4d, MPOU3BOIAUTH
oriepaluu ¢ MHOXXECTBaMu;
MPOU3BOJIUTH pacuer BEPOSITHOCTEH,
UCIIOJB30BaTh  3aKOHBI  pAaCHpECIICHUS
CIIyYallHBIX BEJINYMH;
IPOBOJUTh  CTAaTUCTHUYECKYI0 00pabOTKy
uHbopMaIuy;
Braoems:
OCHOBHBIMH MAaT€MAaTHUYECKUMHU TEXHUKAMHU
JUHEHHOW  anreOpbl, MaTEeMaTHYECKOTO
AHAJIN3a U TEOPUU BEPOSATHOCTEU.
OBnageHue 3namo: OK-3
COBPEMEHHBIMHU BO3MOKHOCTH IPUMEHECHUS
MeToJaMu BBIYUCIIUTEILHON TEXHUKHU U TPOTPAMMHOTO
KOMITHIOTEPHOMU obecrnieyeHus npu pelieHuu
00paboTKH MaTeMaTUYECKUX 3ajad.
MaTeMaThu4eckon | Ywems:
uHpOpMaITUu MPUMEHSITh KOMIBIOTEP, UHPOPMAIMOHHBIE

TEXHOJIOTUH B PEIICHUH MTPUKIIAIHBIX 3a]1a4;
OLICHHMBATh MpPOrpaMMHOE oOOecreyeHue u
HEPCIEKTHBBI €r0 UCTIOIH30BAHUS C YUETOM
pemaeMbIX MpoeCCHOHABHBIX 3a/1a4;
Braoems:

METOJIaMH  KOMITBIOTEpHO  00paboTKH
uHopMarmm.




5. KoHTpOJIb pe3y/ibTaTOB 0CBOEHUS] TUCHUILTUHBI «OCHOBBI
MaTeMaTu4eckou o0padoTku nHpopMaum».

[Tocemenne JeKui, penieHUe KOHTPOJbHBIM, CAMOCTOATENbHBIX U JOMAIIHHUX
paboT, BBHIMOJHEHUE JTA0OPATOPHBIX padOT, MOATOTOBKA K CEMHHApaM, pEIICHUE
MaTEeMaTUYECKHX 3aJ1ay C MOMOIIBIO CIIEUATBHBIX TPOTrpaMM OHJIAWH-CEPBUCOB..
dopMa UTOTOBOTO KOHTPOJIS - 3a4eT.

OueHOYHbIE CPEACTBA PE3YJIbTATOB OCBOCHHS JUCHUUIUIMHBI, KPUTEPUH OLECHKHU
BBITIOJTHEH U 3aJJaHUI MPEJICTABIICHBI B pazjiesie « DOH/IbI OLICHOYHBIX CPEICTB.

6. Ilepeuyenb 00pa3oBaTeIbHBIX TEXHOJIOTHIl, HCIOJIb3YEMBbIX NIPH 0CBOCHUM
AUCUHMIIHHBI
«OCHOBBI MaTEMATH4YECKOM 00padOTKU HH(pOPMALIUN»

1. CoBpeMeHHOE TpaIUIIMOHHOE O0yUeHHe (JIEKIIMOHHO-CEMUHApCKas-3a4eTHas
CUCTEMA).

2. O0y4eHue ¢ UCIOIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX CPEJICTB: PEIICHHE
3a/1ay 00pabOTKH MaTeMaTH4eCKo HH(POPMAIIUU ¢ TOMOIIBI0 O(UCHBIX U
CHEIUATN3UPOBAHHBIX TPOrPAMM, 00yUEHHE C UCIIOJIH30BAHUEM OHJIAMH-
CEpPBHCOB.



JIncer cornacoBanusi y4eOHOI MporpaMMsl ¢ IPYrUMH JUCHUILUINHAMHA

0o0pa3oBaTe/IbHOI NMPOrPaAMMBbI

Ha 201_ / yueOHbIN rojg
HaunmenoBanue Kadenpa [Ipennoxenus o6 [IpunsiToe penieHue
JUCIUTUINH, VU3MEHEHHUSIX B (npotoxoi Ne, nara)

HU3Yy4YCHUC KOTOPBIX
OIMMpPacCTCiA Ha
JaHHYIO JUCHUIIJINHY

JAJTAKTHYECKHAX
EAVHHIAX,
BPEMEHHOU
IIOCJIEN0BATENBHOCTH
W3yYECHUS U T.J.

Kadeapon,
pa3zpaboTaBiieit
IPOrpamMmy

3aBenyromuii kadeapoi

[Ipencenarens HMC




JUCT BHECEHUA N3MEHEHUMN
JlomoyiHeHUs U M3MEHEHHs B yueOHOo# nmporpamme Ha 2016/2017 yueOHBI# roa

B y4eOHyto nmporpaMmy BHOCSITCS CJIEIYIOLTUE U3MEHECHHUS:
1. NzmeneH tutynbHbIN gucT PI1J]
2. V3meHeHusa B Kypce JIeKIUH: MoAepHHU3UpoBaHa (opma, JIOMOJHEHO U
U3MEHEHO COAEpKaHUE.
3. CTpyKTYpHO U3MEHEHO COJCpKaHHE OCHOBHBIX Pa3/IesiOB.
4. MonepausupoBaH (HOH]I OIIEHOYHBIX CPEACTB:
= JIOMOMHEHBI M U3MEHEHBI KOHTPOJIBHBIE I CAMOCTOSITEIIbHBIC 3aaHuUs
1o paszeny «Teopust BEepOSATHOCTEH M MaTeMaTHIeCKasi CTAaTUCTHKA.
= PazpaboTanbl HOBBIE JIaOOpaTOpHBIE PAOOTHI MO CTATUCTUYECKOU
00paboTke UH(pOPMAaIIUH.
= Pa3paboTaHbl TECTOBBIC 3aJaHUS JIs pa3jena 2.
5. JlomnosHeHa KapTa JIUTepaTypHOTro 00€eCIIeUeHUs TUCIUTIITUHBI.

VYyeOHast nporpaMmma nepecMoTpeHa 1 0100peHa Ha 3aceilaHuu Kadeapbl
" 09" 12 2016 1., mpotokon Ne _4

BHecenHbIe U3BMEHEHUS YTBEPKIAIO

3aBenytomuii kadenpoit

Jexan daxynprera (IUPEKTOP UHCTUTYTA)
" " 201 1.




OpraHu3anOHHO-METOAUYECCKUE TOKYMEHTHI



TexHoJoruuecKas KapTa oﬁyquml ANCIHUIIJINHE

OcHOBBI MaTeMAaTH4eCKOIl 00padoTKHN HHPOPMaLUU

(HaMMEHOBaHUE JUCLUILINHBI)

Juisa obyuaromuxcst 00pa3oBaTeIbHON NPOrpaMMbl
(yxa3aTb ypoBeHb, (P U HAHMEHOBAHHUE HANPABJICHUS OITOTOBKH,)

Hamnpasnenue noarorosku: 44.03.05 Ilegarorudeckoe o6pa3oBaHue.

[Ipo¢unu/Hazsanue nporpaMmsl: PYCCKUN SI3bIK U MTHOCTPAHHBIN S3BIK.
Kpamudukarms (crenens): 6akanaBp Mo o4yHOH (Gopme o0ydeHHs

(yxa3aTp npoduiib/ Ha3BaHHE MPOrpamMMbl U GopMy 0OyUeHsT)
(oO1m1ast TPyA0EMKOCTh IUCUUIIIIUHBL 2 3.e.)

B | AyaurTopHbix yacoB |BHeay
Haumenosanue pasaenoBu | ¢ AUTOP Conep:xaHue BHeAYTUTOPHOM DopMblI
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|. Bxoanoii pazaen 1 1 1 ITpoBepka MUHUMATBHOTO HabOpa TecTtoBas pabota
IIKOJIBHBIX 3HAHHUH 110 MAaTEMATUKCE,
HEOOXOAMMBIX IS JaJIbHEHIIIETrO
HU3Y4EeHHs Kypca




ba3oBbiii pa3gen Nel. 21 | 10 3 4 3 11 | HoaroroBka k ceMuHapckuM 3aHsaTusaM: | KoHTpoibHas paboTa Mo TEOPUU MHOXKECTB.
JuckpeTHas MaTeMaTHKa. W3ydenne TeOpeTHIecKOTO MaTepraa. Kontponpras pabora 1mo anredpa JIOTHUKH.
BrImoHeHNEe caMOCTOSATENFHBIX PadoT. ITpoBepka caMOCTOSATENBHBIX PadoT.
Ba3zoBbiii pa3nen Ne2. 26 | 13 4 4 5 13 | [oaroroska k 1ab0paTOpHBIM Kontponpras padora 1 mo reme BepostHocTn
Kombunaropuka, Teopust 3aHATUAM: M3yueHune TeopeTudecKoro AIIEMEHTAPHBIX COOBITHHA
BEPOSATHOCTEH U MaTepuaina. Bermonaenue KoHTpolbHBIX | KoHTponsHas padota 2 mo Teme 3aKOHBI pacpeaelCHHs
MaTeMaTHIecKasi CTaTHCTHKA. pabor. BEPOSATHOCTEH
[lmaHUpOBaHME U TOCTAHOBKA
sKcriepuMenTa. CTaTUCTHUECKHE
u3MepeHusi, 00padboTKa CTaTHCTHYECKUX
JaHHBIX (IIpaKTUYecKas 4acTh
71a00paTOPHBIX PaboT)
ba3oBbiii pa3ien Ne3 24 | 12 4 4 4 12 | loaroroBka K J1a0OpaTOPHBIM JlabopaTopHbie pabOTHI :
O6pabpoTka 3aHATHAM: V3ydeHue TeopeTuIecKoro e  VIOpAZOYMBAaHHE CTATUCTHYECKUX PALOB
MaTeMaTHICCKOM Matrepuaja. e  OueHka HEM3BECTHBIX XapaKTEPUCTUK
MH(bOPMALMH C TIOMOLIBIO pacripeeieHus 1Mo BEIOOpKE.
KOMITbFOTEPHBIX TEXHOJIOT UM, e HccrnenoBaHue COBMECTHOTO paclpeaeIeHUs
BepositHocTeil CB
e [IpoBepka rHIIOTE3HI O PA3IIMYUH BEIOOPOUHBIX
JTAaHHBIX.
e Pemenue 3a1a4 MaTeMaTHYECKOTO aHATIN3A U
MaTeMaTH4eCKO CTaTUCTUKU B OHJIANH-
KaJbKYJISITOPax.
Hrorosslii pazaed. CamocrosTenpHas IOATOTOBKA K 3a4eTy. | 3aueT
Pewenue 3anau.
Bcero 72 | 36 |12 | 12 | 12 | 36




Coaep:xxaHue OCHOBHBIX Pa3/1eJiOB U TeM TUCIHUTIJIMHbI
«OcHOBBI MaTeMAaTH4Y€eCKOIl 00pa0d0TKN MH(pOPMALITHID)

basosbiii pasgea Nel.

Tema Nel: MHoxkecTBA.

Conepxanue: DJIEMEHTBl TEOPUM MHOXKeECTB. Jluarpammsl Oilsiepa-BenHa.
Onepanuu ¢ MHOXKecTBaMH. MOIHOCTh MHOKECTB. CpaBHEHHE MHOXKECTB.

Tema Ne2: Jloruka.

Conepxanue: PemieHne JIOrMYECKHX 3a/ad  AHAJUTUYECKUM  METOAOM.
[TocTpoeHue JIOrMUEeCKUX CXeM JUIsl Jorudeckux (PyHkiui. TabGnuiia MCTUHHOCTH.
3aKoHbI aJIreOpshI JJOTHMKU. PaboTa ¢ KOMITbIOTepHOU UTpoit «Logic»

basosblii pa3gesa Ne2.
Tema Nel: KomOuHaToprka u TeOpusi BEpOSITHOCTEN.

Conepxanue: KomOnHaTOprKka: mepecTaHOBKH, pa3MEIIEHUs, COYCTAHUS.
Onpenenenue, kiaccupuKaus U COOTHOIICHUS CTyYailHbIX COOBITHH, KJlaccuuecKas
BEPOSATHOCTh CIIy4allHOTO COOBITHS, KJIAaCCU(PUKAIIUS U 3aKOHBI pacpeIeIICHUS
CIIy4yalHbIX BEJIUUMH. YHCICHHBIE XapaKTEPUCTUKU PACTIPEICIICHUS CITydYalHbIX
BEJINYHH.

Ba3oBblii pa3gena Ne2.

Tema Nel: Pabota B snekrponnbix Tabnumax OO0 Calc.

Tema Ne2: Pemenne 3a71a4 MaTeEMaTHYECKOr0 aHAIN3a U MaTeMaTHIECKOM
CTaTUCTUKHU B OHJIAMH-KAJIBKYJIATOPAX.



METOJHYECKHE PEKOMEHAIIHH I10 OCBOEHHIO
JIACIHTHILTHHBI

MeToanyeckne peKOMeH AN M0 OPTaHN3ANMH U3YYeHHSs JUCHUILINHBI «OCHOBBI MAaT.
00pa6oTku MHpOpMaUID)

PexoMenyembie 00pa3oBaTeIbHBIE TEXHOIOTUU:

) [Mocemenue nexumn.

° [Tocemnenre MpakTUYECKUX 3aHATHM.

° BrinonHenue qoManHuX caMOCTOSTENILHBIX 3aJaHUH.
° BrinonHeHNE KOHTPOIBHBIX U JIA0OPATOPHBIX PadoT.

W3yueHne AMCUMIUIMHBI Pa3lIEICHO HAa HECKOJBKO pa3ieiioB: BXOIHOH, TpU 0a30BBIX H
uToroBbid. PaboThl, BXozsmIe B 0a30BbI€ M UTOTOBBIM Pa3feiibl, SBISAIOTCS 0053aT€IbHBIMU, U, B
3aBHCUMOCTH OT KaueCTBa WX BBIMOJIHEHHsSI, OLICHUBAIOTCS COOTBETCTBYIOIIUM KOJHYECTBOM
0aJoB.

BeimonHenue  abopaTtopHbIX — pabOT  TPOM3BOIUTCS  COTVIACHO — «METOIUYeCKUM
PEKOMCHAAUUAM [JId CTYACHTOB. BI)I60p J'Ia60paT0prIX AJId BBIIIOJIHCHUA Ha ayAUTOPHBIX
3aHSATUSX TPOU3BOJIUTCS TMPENOAaBaTeieM B 3aBHCUMOCTH OT OTBEJCHHBIX Ha TMPAKTUYECKUE
3aHATHUSA 4aCOB U YCIICBACMOCTHU I'PYIIIbI.

KonTponbHble paboThl pa3faroTcs CTyldeHTaM B rnedatHoM Bujie («KOHTpoOJbHBIE pabOThI»).
CrannaptHoe koimuecTBO — 4 (1o 3-6 3amanuii).

HﬂaHupoeaHue u opearuzayuu 6pemMeru, 0MBEOEHH020 HA usydeHue ducuunﬂuﬁbl.

PekoMenyercsi ciada J1abopaTOPHBIX pabOT HEMOCPEJACTBEHHO B JICHb M3YYCHHS TeMbI. B
cllydae OTCTaBaHHsS WJIM OTCYTCTBHS BO3MOXXHO CAMOCTOSATEIHHOE BBIMIOJIHEHHWE CO cladedl Ha
MOCICAYIOIIUX 3aHATUAX.

KoHnTpobHbIe paboThI TOJKHBI OBITH CAAHBI K 3a4€THOMN Henere.

HpO6H€MHBIC BOIIPOCHI pasp€lIaroTCAd Ha MWHAWBUAYAJIBHBIX 3aHATHAX, HA3HAYACMbIX
npernojaBaTesieM Mo Mepe He0OXOAUMOCTH B KOJTMYECTBE, MPEAyCMOTPEHHOM YUeOHBIM IJIaHOM.

B ciyuyae pyOeXHOTO KOHTPOJSI CO CTOPOHBI JeKaHaTa (akynbTeTa OaJIIbI HAYHCIISIOTCS 3a
BHITIOTHEHHBIE M CHIaHHBIE JaOOpaTOpHBIE M KOHTPOJbHBIE PabOThHl. EcnM OHM OTCYTCTBYIOT,
aTTeCcTalsa HE BBICTABJISICTCA.

Cosembl no noocomoske K 3auemy.

[Ipu moAroToBKe K TECTY CIEAYET MOBTOPUTH (PAKTHUECKHUI MaTepual, MpopemiaTh TUIOBbIE
3a/1a4u.



KoMnoHeHThI MOHMTOPHUHIA YUEOHBIX JOCTHKEHHUH

TEXHOJIOTHYECKASI KAPTA PEUTUHI A JTUCLHUITJIMHBI

HaumenoBanue YPOBEHB/CTYIICHD Craryc KonnuecTBo 3aueTHBIX
TUCHUILTMHBI/Kypca o0Opa3oBaHUs JTUCIUILIMHBI B €IMHUL/KPETUTOB
pabouem yueOGHOM

mwiane (A, B, C)
«OCHOBBI . | bakanaBp 2 kpenuTa
00paboTKn 72 gaca
uHpOpMAITAN

CMexHble JUCHUIUIMHBI 10 YUeOHOMY IUIaHy
[IpeamecTByromye: MKOJBHBINA KypC 10 MATEMATHKE
[locnenyromue: METOAMKA PENOAABAHUS JUCHUIUIMHBI

BXOI[HOI71 pazaen
(mpoBepKa «0CTaTOYHBIX» 3HAHUI MO paHee N3YUYEHHBIM CMEXHBIM JUCIUILINHAM)
dopma paboThr* KomnnuectBo 6amnos 0 %
i max
TectupoBanue 0 0

0 0

BA30BBIM pasnen Ne |
®opma paboThr* KonnuectBo 6amnos 20%

min

Texymas pabora

Pemienue 3agau 4
Brinonnenue 4
71a00paTOPHBIX padOT
WNHnuBuayansHOE 3a1aHne
[IpomexxyTOouHBIN TectupoBanue
PEUTUHT-KOHTPOJIb

Hroro

BA3OBBIU paznen Ne 2
®opma paboThr* Konuuectso 6amnos 20 %
min max

Texymias pabora

KoHTpoibHble paboThl
CamMocTosTeabHbIe PA0OTHI
NuauBuyanpHOE 3a1aHUE
[IpomMexxyTouHBII TectupoBanue
PEUTHHT-KOHTPOJIb

Hroro

I BA30BbBIH paszzen Ne 3 il




®opma paboTsr* KonngectBo 6ai10B 26 %
min max
Tekymast pabota

[locranoBka u mpoBeeHUE 6 14

JKCIIEPUMEHTA 10

CTaTUCTUYECKOU

00paboTKe pe3ybTaToB
U3MEPEHUIN
| CamocTosTenabHbIe pabOThHI 4 5 |
WuauBuayanbHOE 3aaHKe 3 5
IIpomexyTouHbIi TectupoBanue 2 2
PEUTHHI-KOHTPOJIb
Hroro

Uroroseiit pazaen
Conepxanue ®opma paboTer* Konmuectro 6aymios 34 %
min max
3ayeTHOE TECTUPOBAHUE 24 34

O011ee KOMIUYECTBO OAIUTOB MO AUCIIATUINHE

®UO npenonasareneii: Pomanosa H.1O.

YTBepxkAeHO Ha 3acenannu Kadeaps 20 r. IIporokomn Ne

3aB. xadenpoit




@ oH/I OLIEHOYHBbIX cpeacrs (KOHTpOJ’IBHO-I/I3Mepl/lTeJII)HI>Ie

MAaTEepPHAJIbI)

10 AUCHUIIIINHE

«OcHOBBI MaTeMaTHYeCKOH 00padoTKU MHGOPMALTHN

BxoaHo# KOHTPOJIb.

(1 yposens)

Bonpoc Bapuanmot omeemos
Beipaxenue a°+10a+25 (a+10)°
OKBUBAJICHTHO BBIPAKCHUIO (a°+5°)
(a+5)°
Beipakenue (a'5)(a+5) (a-10)°
AKBUBAJICHTHO BBIPAYKEHUIO (a2-52)
a’-10a+25
Ienoit yacteio Apobu 7/2 sBisercs 7
3
2
14
Ienoit yacteio aApobu 9/5 sBusercs 1
9
2
5
a-(3/4) paBHo a3
a4
3
a-4
a3
4
bc bic
a’d paBHO a-.d
I8
18
bd
ac
b+c
ad
b c b+c
ET paBHO ‘ad
bd
ac
bd+ca
ad
Haumenbmmii o0muii 3HaMeHaTe b 32
npobeit ¥ u 5/8 paBen 4
8
2
Haumenbimmii o0muii 3HaMeHaTeh 30
npobeit 2/15 u 1/2 paBen 15




VpaBHenne 3X°+6x=12
SKBHBAJICHTHO YPAaBHECHUIO

2X 3

VYpaBHeHHE 5§ 4 SKBUBAJICHTHO

YPAaBHEHUIO

2x 3
VYpaBHeHHE 5§ = 4 SKBUBAJIECHTHO

YpaBHCHHIO

2x 3
VYpaBHeHHE 5 = 4 SKBUBAJIECHTHO

YpaBHCHHIO

2,25 paBHO

1

5§ paBHO

5,5
5,2
10

0,03 paBHO

3.10°
310
3/10

3-10°

28,12 paBHO

28/12
28+12
281,2/10
0,2812-100

0,0005

5/10000
5/1000
5.10%
5.10*

812
100 paBHO

81200
812,100
81,2
8,12

KBanpatHoe ypaBHEHNE UMEET
MaKCUMYM

2 KOpHA

3 KOpHs

1 xopeHb

beckoHEeYHOE MHOKECTBO KOpHEN

KyOuueckoe ypaBHEHHE UMEET

2 KOpHA




MaKCUMYM 3 KOpHA
1 xopeHb
beckoHeuHOE MHOXKECTBO KOpHEN
JIMCKpUMUHAHT KBaJ{PaTHOTO a*-4bc
ypaBHeHus ax>+bx+c=0 pasen a*+bc
b*-4ac
Ecnu quckpiMHHAHT KBaIpaTHOTO 2 pernieHus
ypasHenus ax’+bx+c=0 pasen 0, To 1 pemenne
YpaBHEHUE UMEET 0 pemenui

Eciu qucKprMUHAHT KBaIpaTHOTO
ypaBHeHus ax>+bx+c=0 < 0, to
ypaBHEHHE UMEET

2 EeHCTBUTENBHBIX KOPHS
1 nefcTBUTENBHBIN KOPEHb
0 nelicTBUTENLHBIX KOPHEH

Penierne KBapaTHOTrO ypaBHEHUSI
ax?+bx+c=0 ¢ muckpumuHanTOM D
ecTh

—b+yVD
2a
—c++/bD
2a
b+D

a

KoMmImekCHBEIM Ha3bIBACTCS YHCIIO

0eCKOHEUHO OOIBIIOE

OECKOHEYHO MAJIEHBKOE

HPPALMOHATILHOS

coJiepiKaIiee KOPeHb M3 OTPHUIIATEILHOrO YUCIIa
coJieprKariee MHUMYIO 9acTh

MHuMas eqUHULA | DTO -1

Ve

V-1
Eciu | — MHAMas! eIMHKIA, TO i° 1
paBHO -1

i

-i
Eciu | — MHAMas! eIMHKIA, TO i° 1
paBHO -1

i

-i
Eciu | — MHUMas eJIMHUIA, TO i 1
paBHO -1

i

-i
Yucino © npuOIH3UTENEHO PABHO 2,711

57

3,14

9,8
DKCMOHEHTA e MPUOTN3UTETHEHO 2,71
paBHa 3,14

9,8




BaHk KOHTPOJILHBIX 3a1aHuil U Bonpocos no ucuumianie «OCHOBBI MAT.
OBPABOTKH NTH®OPMALIUN»

3anaum no 6azoBomy pasaedy |



Bapwuanr 1.

6) Haitgure: [7;15]N[10;25];

7) U3 rpymnmbl CTYJCHTOB Ha 3aHATHS B XYJOXKECTBEHHYIO IIKOJY XOJST 7 YEJIOBCK, a B
CIIOPTHBHBIC CEKIIUU - 18, mpuueM 5 4e0BeK 0JITHOBPEMEHHO 3aHUMAIOTCSI HCKYCCTBOM U
crioptoM. CKOJIBKO CTYAEHTOB HE MOCEIIAI0T HUKAKUX 3aHSATUH, €CIIU BCETro B rpytiie 25
YeJloBeK?

8) IIpoBepbTe C MOMOIIBIO TAOIUI] HCTHHHOCTH 3aKOH KOHTpano3unuu (4A—>B)«>(~B—-A).

Bapuant 2.
e Haiinute: (-1;1)N[-1;0);

e B — noamHO)ecTBO MHOXecTBa A, uUX mnepecedeHue — . UTo MOXKHO cKa3aTb O

MHOXecTBe B?

e CocraBbre Tabauiy uctuaHOCTH 11t QyHKIHH (mXA-Y) vX U HapucyiTe eé
JIOTHYECKYIO CXEMY.

Bapuanr 3.
a) Haiigure: (-1;1]1N[-1;0);
b) Bawmrrpuxyiite MuoxectBo AU(B\C):
B C

A

c) CocraBbre TaOMUIy HCTHHHOCTH s pyHKIMU (TXAY) vaY), 1 HapucyiiTe eé
JIOTHYECKYIO CXEMY.

Bapuanr 4.
1) Haiigure: (0; 5) ¢ [O0; 5].
2) 3Bamrpuxyiite MHOKecTBO AN(CUB):
B C

A

3) IIpoBepbTe C MOMOIIBIO TAOIUI] HICTHHHOCTH 3aKOH TUCTPHOYTUBHOCTH KOHBIOHKIINH:
AN(BVC)>(AAB)V(AAC)

Bapuanr 5.
1) Haitgure: [5; + o) ¢ [0; + oo);
2) CrerneHb JeKapToOBa MPOM3BENCHHUS MHOXECTB BceX pbhl0O B THXOM OKeaHe, Bcex
HaTypaJbHbIX YHCEN U BCeX 3Be3[ B ['anakTHke paBHa...

3) CocraBbre Tabuuuy ucruaHocTH st Gyrkimn (X v 1Y) vX, u Hapucyiite eé
JIOTHYECKYIO CXEMY.

»



1)
2)
3)
4)
5)

6)

7)

8)

3agaum no 6azoBomy pazgeny 2.
Tema I11.1: CoiicTBa BEpOSATHOCTEH CITyJaliHBIX COOBITUI

B ypHe conepxutcs 5 yepHbIX U 4 Oenbix mapa. Haynauy usBneden oqun map. Haiitu
BEPOATHOCTB TOT'O, UTO 1IAp, U3BJICUECHHBIN U3 YPHBI, OKAYKETCSI YUEPHBIM.

B ypHe conepxutcs 8 uepHbIX U 4 Oenbix mapa. Haynauy u3Bneden oqun map. Haiitu
BEPOSITHOCTB TOTO, YTO I1ap, U3BJICUCHHBIN U3 YPHBI, OKAKETCS OCIIBIM.

B ypHe comepxurcs 9 uepubix u 4 Oenbix mapa. Haynady usBiedeHsl JBa miapa.
Haiitu BeposiTHOCTB TOTO, 4TO OHU 00a OKa)KyTCSl YEPHBIMHU.

B ypHe comepxutcs 7 uepHbix u 3 Oenbix mapa. Haynmady usBiedeHbl JBa miapa.
Haiitu BeposiTHOCTB TOTO, UTO OHU 00a OKaKyTCs OCJIBIMH.

B ypHe comepxutcs 5 uepHbix u 4 Oenbix mapa. Haynauy usBinedeHbl JBa miapa.
Haittu BeposTHOCTBH TOTO, UYTO OHU OKaXKYTCSl Pa3HOIO LIBETA.

B kaxmoil u3 naByx ypH couepxutcs 6 dyepHbIX U 4 Oenbix mapa. M3 mepBoi ypHBI
Hay/ayy W3BJICYEH OJMH LIap M IIEPENIOkKEH BO BTOPYI0. HaliTu BEpOSATHOCTH TOrO, 4TO
1iap, U3BJICUEHHBIN U3 BTOPOU YPHBI, OKQXKETCS YEPHBIM.

B xaxnoli u3 nByX ypH colepxutcst 6 yepHbIX U 7 Oenbix mapoB. M3 nepBoit ypHbI
Hay/layy W3BJIEYEH OAMH LIap M MEPENokKeH BO BTOPYr. HaliTu BEpoOsATHOCTH TOTO, YTO
11ap, U3BJICYEHHBIN U3 BTOPOM YPHBI, OKAXKETCS OCIIbIM.

B kaxmoil U3 AByX ypH coAaepkuTca 8§ depHbIX M 2 Oenbix mapa. M3 BTOpo# ypHBI
HayJady WM3BJICYEH OJUH IIap U MepelokeH B nepByro. HallTu BeposSTHOCTH TOro, 4To
1ap, U3BJICUYEHHBIN U3 MIEPBOM YPHBI, OKAXKETCSl YEPHBIM.

9) Crynent 3naet 40 u3 50 BorpocoB mporpammbl. HaliTi BEpOSTHOCT TOTO, YTO CTYJCHT

3HaeT 2 BOIIPOCa, COACPIKAIINUECA B €0 S5K3aMCHAIITUOHHOM ounere.

10)1Be koMaHbI 110 20 CIOPTCMEHOB TIPOU3BOIAT KEPEObEBKY ISl IPUCBOCHHUS HOMEPOB

yuacTHHKaM cOopeBHOBaHUM. JIBa Opara BXOAST B COCTaB pa3NUYHbIX KoMaHa. Haiftu
BEPOSITHOCTB TOTO, YTO OpaThsi OyAyT y4acTBOBATh B COPEBHOBAHMSIX IO/l OTHUM U TEM
ke HomepoM 18.

11) JIBe mepdoparopIinuiibl HAOKIH 110 OJMHAKOBOMY KOMIUIEKTY mepdokapt. BeposTHOCTH

TOTO, YTO TepBas nepdopaTopiKLa JOMYCTUT OMOKY paBHa 0,1; 17 BTopoit
nepdoparopuuibl 3Ta BepositTHocTh paBHa 0,2. [Ipu cBepke nepdoxapt Obu1a
oOHapyxeHa omrOka. HaliTu BeposITHOCT TOT0, YTO OIIMOJIach BTOpast
nepdopaTopIuIa.

12)Tpwu cTpenka MpOU3BETH 3aI MO LeTH. BeposTHOCTh MOpasKeHUs eI TePBBIM

CTPCIIKOM paBHA P]_, AJI1 BTOPOTO U TPETHETO CTPEIIKOB 3TH BEPOATHOCTH COOTBETCTBECHHO
paBHBI P, u P3. HaliTi BEpOsSTHOCTB TOTO, YTO: @) TOJILKO OJIUH U3 CTPEIKOB MOPA3UT
11eJ1b; 0) TOBKO JBa CTPEJIKA MOPA3AT 1€J1b; B) BCE TPU CTPEIIKA MOPA3ST 1eIb, €CIIH:

P1 :0,6P2 :0,9 P3 :0,8
P1=0,7 P,=0,8 P3=0,9
P1 :0,8 Pz :0,9 P3 :0,9
P1=0,3 P, =0,9 P3 20,7
P1 :0,5 Pz :0,5 P3 :0,5

P1 :0,8 P2 :0,8 P3 :0,9
P1 20, 7P2 :0,5 P3 :0,4
P1 :0,4 P2 :0,8 P3 :0,9
P1 20, 7P2 :0,7 P3 :0,9
P1 :0,9 P2 :0,8 P3 :O,g

1) U3 Tpex opyauii MpOU3BEIH 3aII MO eJIi. BeposSTHOCTH momaianus B 1eb Ipu
OJIHOM BBICTpEJI€ U3 MEePBOTO Opyaus paBHa P1; nis BTOporo u TpeThero opyauit 3T
BEPOSITHOCTH COOTBETCTBEHHO paBHbI P2 u P3. Haiitu BepoaTHOCTH TOTO, YTO: a) XOTS
OBl OIMH CHApS TMOMAJIET B 1eJib; 0) X0Ts ObI ABA CHapsaa MOMAAYT B LIEJb, €CIH:

P1 :0,6P2 =0,9 P3 20,8
P1=0,7 P, =0,8 P3 =0,9

P1 :0,8 Pz =0,9 P3 :0,9
P1 =0,3 P2 :0,9 P3 :0,7
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P1 =0,5 Pz :0,5 P3 :0,5 P1 =0,4 P2 :0,8 P3 :0,9

P1 :0,8 P2 :0,8 P3 20,9 P1 :0,7P2 :0,7 P3 :0,9

Pj_ =0, 7P2 :0,5 P3 :0,4

P1 :0,9 P2 :0,8 P3 :0,9

2) JlBa cTpernka MPOU3BEIH 110 OJHOMY BBICTPEIY IO MHIIICHU. BeposSTHOCTh MopaskeHHs

MHIIECHN KaKIBIM U3 CTPEJIKOB paBHa P1 U P, cooTBeTCTBeHHO. HaiiTu BepoaTHOCTH TOTO,
4TO: a) 00a cTpesKa nopasaT MULIeHbB; 0) 00a cTpenka IPOMaxHYTCs; B) TOJIBKO OJWH
CTPEJIOK MOPA3HUT MUIICHB; I') XOTS ObI OIMH U3 CTPEIIKOB MOPA3HUT MUIICHbB, €CIIH:

P1 =0,5 Pz :0,5 P1 =0,9 Pz :0,8
P1 :0,4 P2 :0,8 P1 :0,6P2 :0,9
P1 =0,8 Pz :0,8 P1 =0,3 Pz :0,9
P1 :0,7P2 :0,5 P1 :0,7P2 :0,8
P1 =0,7P2 :0,7 P1 =0,8 Pz :0,9

3) BeposiTHOCTH XOTst ObI OHOTO MOTIAAHUS MIPH JABYX BbICTpesax paBHa P. Haiitu
BEPOSITHOCTH YETHIPEX MOMAJAHHI MPHU MATH BBICTPEIIAX, CCIIU:

P=0,99 P=0,85
P=0,98 P=0,80
P=0,95 P=0,75
P=0,90 P=0,70

4) W3 a’poBoK3aja OTIPABUIKCH 2 aBTOOyca-3KCcIpecca K TparnaM caMoJICTOB.
BeposiTHOCTh CBOEBPEMEHHOTO MPUOBITHS KOXK0T0 aBTOOyca B ad3pornopt paBHa P.
Haiiti BeposTHOCTB TOTO, 4TO: a) 00a aBToOyCca mpuOyIyT BoBpeMs 0)oba aBToOyca
OTI03/1a10T; B) TOJILKO OJMH aBTOOYC MPHOYAET BOBpEMs; I') XOTsI Obl OJJMH aBTOOYC
npuOyaeT BOBpeMsl., €CIIU:

P=0,99 P=0,85
P=0,98 P=0,80
P=0,95 P=0,75
P=0,90 P=0,70

Tema 111.2-3: DireMeHTEI MATEMAaTHUECKON CTATUCTUKHU
O6paboTka pe3yIbTaTOB U3MEPEHU
Haittu mamemamuuecxoe osxncuoanue, oucnepcuio, cpeoHek8aopamuyeckoe OmrkioHeHue
JUCKPETHOM cilydallHOM BEeJIMUMHBI X 110 JaHHOMY 3aKOHY €€ paclpe/esieHus], 3aJaHHOMY B
BUJIE TAOIUIIBL:

Xi 15 19 24 27 30
Pi 0,1 0,2 0,3 0,1 0,3
Xi 1 2 3 4 5

Di 0,1 0,2 0,2 0,1 0,4
Xi 5 7 9 11 13
Pi 0,2 0,2 0,2 0,1 0,3

»



Xi 2 4 6 7 13
Pi 01 0,1 0,3 0,2 0,3
Xi 9 10 11 12 13
Pi 0,3 0,2 0,1 0,1 0,3
Xi 0,8 0,9 11 15 1,7
Pi 01 0,2 0,1 0,1 0,5
Xi 2,5 3,5 4,0 45 5,0
Pi 0,5 01 0,1 0,1 0,2
Xi 1,5 19 2,4 2,7 3,0
Pi 0,2 0,2 0,3 0,1 0,2
Xi 0,15 0,19 0,24 0,27 0,30
Pi 0,1 0,2 0,3 0,3 0,1
Xi 900 1090 1024 1027 1030
Pi 0,4 0,2 0,1 0,1 0,2

Han ciydaiinoii Benn4nHOM, pacipeesieHHON 0 HOpMaJIbHOMY 3aKOHY, mpousBeneHo N

OIIBITOB. HOJ’Iy‘IeHLI OIICHOYHBIC 3HAYCHUA MAaTCEMATUYCCKOI'O OXXWJaHUA - X n

CPEIHEKBAIPaTHIECKOTO OTKJIOHECHHS - 0. HaliTh dosepumenvHuili unmepsan ¢ 3alaHHON

HaJE)KHOCTBIO f.
a) N=10, X =4.6, 0=1.2, #=0.99
b) N=20, X =5.6, 0=1.05, #=0.99
c) N=40, X =55, 0=12, f=0.95
d) N=50, X =556, 0=12, #=0.95
e) N=70, X =88, o=12, #=0.90
f) N=80, X =7.05, 0=2.02, #=0.90
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g) N=100, X =66.2, 0=5.4, f=0.8

h) N=100, X =908, 0=24, f=0.8

i) N=100, Y=0.05, 0=0.01, /=0.99

j) N=100, Y=O.89, 0=0.18, /=0.95
Han ciygaitHO# BEeTMUMHOM, paclpeIeICHHON 110 HOpMaJIbHOMY 3aKOHY, pou3seaeHo 10
onbITOB. [oy4nTh OlLIEHOUYHBIE 3HAUCHUS MAMEMAMULECKO20 OHCUOAHUSL - X :

CPEOHEKB8AOPAMUYECcK020 OMKIOHeHUs: - 0. I1ocTpouTh dogepumenvhbili unmepsan |z c
JIOBEPUTENHHON BepossTHOCTHIO 0,95.

MNe onvima - i 1 2 3 4 5 6 7 8 9 10
Xi 10.1 | 105 | 10.1 | 10.1 | 10.2 | 10.3 9.8 9.9 10.0 | 10.3
MNe onvima - i 1 2 3 4 5 6 7 8 9 10
Xi 101 105 101 101 102 103 98 99 100 113
Ne onvima - i 1 2 3 4 5 6 7 8 9 10
Xi 055 | 056 | 053 | 050 | 049 | 052 | 051 | 0.58 | 0.53 | 0.51
MNe onvima - i 1 2 3 4 5 6 7 8 9 10
Xi 66 65 63 64 68 61 69 62 66 65
MNe onvima - i 1 2 3 4 5 6 7 8 9 10
Xi 562 580 ST 590 569 587 591 568 576 588
MNe onvima - i 1 2 3 4 5 6 7 8 9 10
Xi 12 13 13 13 15 16 12 11 10 15
Ne onvima - i 1 2 3 4 5 6 7 8 9 10
Xi 0.001] 0.002| -0.004| -0.003| 0.007|-0.006| 0.004| -0.002| 0.004| 0.004
MNe onvima - i 1 2 3 4 5 6 7 8 9 10
Xi 25 26 28 23 24 26 29 25 21 26
MNe onvima - i 1 2 3 4 5 6 7 8 9 10
Xi 448 | 449 442 446 | 447 445 | 441 | 442 442 445
Ouenuts cosmecmuoe pacnpeoenerue gepoasmuocmeti Bennund X u Y (Haittu kosddunment
koppemsuun X u Y):
Yi 448 | 449 442 446 | 447 445 | 441 | 442 442 445
Xi 0.2 0.3 0.1 0.3 0.4 0.1 0.2 0.2 0.1 0.3
Yi 4 6 2 6 7 3 4 5) 1 6
Xi 0.2 0.3 0.1 0.3 0.4 0.1 0.2 0.2 0.1 0.3
Yi 5 9 3 8 11 3 6 7 4 10
Xi 0.2 0.3 0.1 0.3 0.4 0.1 0.2 0.2 0.1 0.3
Yi | 448 | 449 | 442 | 446 | 447 | 445 | 441 | 442 | 442 | 445
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X; | 0.001] 0.002] -0.004]| -0.003] 0.007]-0.006| 0.004] -0.002| 0.004| 0.004 |

Yi 0.001| 0.002| -0.004| -0.003] 0.007|-0.006| 0.004|-0.002| 0.004| 0.004
Xi 0.2 0.3 -08 | -06 | 014 | -0.1 0.7 -0.4 0.8 0.9
Yi 25 26 28 23 24 26 29 25 21 26
Xi 2 2 3 2 2 3 3 3 2 3

Yi 25 26 28 23 24 26 29 25 21 26
Xi 0.2 0.3 0.3 0.2 0.2 0.3 0.3 0.3 0.2 0.3
Yi 12 13 13 13 15 16 12 11 10 15
Xi 1.2 1.3 1.1 1.3 14 1.1 1.2 1.2 1.1 1.3
Yi 48 49 52 50 59 64 50 45 42 61

Xi 12 13 13 13 15 16 12 11 10 15

Haiimu eeposimnocms nonaoanus éenuuunvl X, pacnpeodeieHHol no HOPMAlbHOMY 3aKOHY, 8
3A0AHHBII UHMEPBAT, eCIU U3BECHHbL NAPAMEempPbl €€ pacnpeoeneHus.

Humepesan Ilapamempwl pacnpedenenus
(4.7;0) a=4.6 o=12
(4.5;5.5) a=5.6 o=1.0
(57;60) a=55 =12
(550;560) a=556 0=12
(90;95) a=88 =12
(6.8;6.9) a=7.05 0=2.02
(70;71) a=66.2 =54
(850;950) a=908 =24
(-00,0.04) a=0.05 5=0.01
(0.9;0) a=0.89 0=0.18

»



IIpaKTHKOOPHEHTHPOBAHHbIE 3aIaAHUS

Jla6opamopHas pa6oma. Pacuem 2eHepa/1bHbIX NapamMmempos pacnpedeseHus on
8bl160POYHbLIM daHHbIM 6 3T

[loaroToBbTE

B

3JIEKTPOHHBIX

Tab/JMLaX MHUHU-TIPOrpaMMy MO  pacyeTy

ONHUCATeJbHOU CTATUCTUKH JIJIS PsiJla SMIUPUIECKUX TAaHHBIX C MAKCUMAJIbHBIM 00'bEMOM
BbIGOpKH - 100, A/ 3TOro B cieAywolUe sueldKHd BBeAuTe GOPMyJibl MJIU PYHKIUU

(MacTep QYHKIMH HaxXoAUTCd B CTpoke GopMyJa -

Ix

JIM60 C IIOMOIIIBKO KOMaH/AbI

IJIaBHOTO MeHI0 Bcmaska-PyHKyus...), pacCYMTHIBAOILME pPaA3JUYHblEe CTATHUCTUYECKHE

napameTphbl:

CmamucmuyeckKuii
napamemp

Auelika

Beodumas ungpopmayus

HUcxodHble daHHble

A2:A

= -
= duana-30H

OtdopmaTupyiiTe AHUana30H HesIPKOM 3e/JIEHOU 3a/JIMBKOU U
pamkoil. B A1 HanumuTe «/laHHble BbIOOpPKU». BBenuTe B
cToJsibel, JaHHble Balled BbIGOpku (He 6osiee 100, ecau
Heob6Xx0MMO 06pabaThiBaTh OOJIbIIMK MAaCCUB, UCIOJIb3yHTe
3/leCb U Jlajlee AMana30H HeoOX0UMbIX pa3MepOB, HAIpUMep
A2:A502). B koHLe paboTbl NPUBOAUTCS MPUMEP
BbIOOPOYHBIX JAHHbIX

O6wvem 8b160PKU

C2

®yuknusa CYET (COUNT) u3 kateropuu «CTaTUCTUYECKHEY,
KOTOpasi MOJCYUThIBAET KOJIMYECTBO YMCJIOBBbIX 3HAYEHUN B
uccjaelyeMoM iuana3oHe, MTHOPUPYS WHbIe TUIbI JaHHBIX. B
noJie «x3HadyeHue 1» ykasaTb guana3zoH A2:A102

MakcumasavHoe
3HayeHue

C3

MAKC (MAX) u3 kateropuu «CTaTHUCTUYECKHE» — BBIYUCIISET
MaKCHMMaJlbHOe 3HayeHUe U3 CIIMCKa apryMeHTOB. B nose
«3HadyeHue 1» ykazaTb guanaszoH A2:A102

MuHumasibHoe
3HayeHue

C4

MHH (MIN) - u3 kateropuu «CTaTUCTUYECKHE» BBIYUCISAET
MHUHMMaJIbHOe 3HayeHHWe M3 CIIMCKa aprymMeHToB. B noJe
«3HavyeHue 1» yka3aTb Auana3oH A2:A102

Pasmax evlbopku

C5

BBeaute popmyy:
=C3-C4

Mooda

Cé

MOJA (MODE) - wu3 kareropun «CTaTUCTHUYECKHE»
BbIUUC/SIET BbIOOPOUYHYIO MOAy. B mosie «yucio 1» ykasaTb
auamnasoH A2:A102

Meduana

C7

MEJMAHA (MEDIAN) - u3 kateropuu «CTaTHCTHUYECKHE»
BbIYUC/SIET BbIOOPOYHYIO MeAuaHy. B mose «yucao 1»
yKasaThb Auana3oH A2:A102

CpedHee 8blbopoUHOE

C8

®ynkuusa CP3HAY (uau AVERAGE) (BctaBka -®@yHKLUSA - U3
kateropun «CraTucThyeckue»). B mosie «3HauyeHue 1»
yKasaTb Auamna3oH A2:A102

»




CpedHeksadpa- ®ynkuusa CTAHAOTKJIOH (STDEV) (BcraBka - ®yHkuusa - U3
muyeckoe 9 kaTteropuu «CraTucTUyeckue»). B mnose «3HayeHue 1»
(cmaudapmHoe) yKasaThb Auana3oH A2:A102
OMK/I0HEHUS1
Owubka PaccuuTbiBaeTca no popmyuie:
penpe3eHmamusHoc S
mu AM  =+—F7
(cmamucmuuveckas X \/ n
owubka) C10 '
rie n - o0beM BBIOOPKH, S - CpeJHEKBaJpaTU4YecKoe
OTKJIOHeHHe. /l/11 3TOro B A4elKy BBejuTe GOpPMYIIy:
=C9/C2"(1/2)
Koagpgpuyuenm PaccuuTtbiBaeTcs no popmyiie:
gapuayuu s
V =—-100 %,
X
rge X - cpefjHee BblOOpouyHoe U3 dAvelku (€8, s -
cpefiHeKBaApaThieckoe oTkyJoHeHHWe u3 (9. [lna atoro B
C11 A4eiKy BBeZuTe GOPMYIy:
=C9/C8.
OtdopmaTupyiiTe SIYEUKY NpoLeHTaMHu (maHesb
®opmamuposaHue - KHomKa (%| , UWIM KOMaH/a TIJIaBHOTO
MeHI0 Popmam - sAveliku - BKJ3JKa «4ucJa0», ¢dopmart
«MPOLLEHTHbIN»)
Pacuem ®ynkuusa AOBEPHUT (CONFIDENCE) (BcraBka/®ynkuus/
dosepumesibHO20 CONFIDENCE u3s kateropuu «CTaTuctTudyeckue»). Aibpa —
uHmepa8ana. C12 3TO ypoBeHb 3HauuMocTd. Hanpumep, anbda, paBHasa 0,05
o3HauyaeT 95%-1 ypoBeHb HAZIEXKHOCTHU
HusicHssa epaHuya PaccunTbhiBaeTcs kak CpejHee 3Ha4YeHUE MUHYC BEJIUYHHA,
C13 NoJIy4YeHHas C IIOMOILbIO byHKIMU «JOBEPHUT
(CONFIDENCE)», To ectb no ¢popmyse: =C8-C12
BepxHsis epaHuya PaccuuTbhiBaeTcsi kak CpegHee 3HaYeHHE N/1HC BEJUYHHA,
C14 noJiy4eHHas C IIOMOIbIO dyHKLMH «JIOBEPUT
(CONFIDENCE)», To ecTb o ¢popmyse: =C8+C12

B crosibuie B HanpoTHUB KaKAoW 3amoJIHEHHOW sYeWKH cTosibna C HamuIIUTe Ha3BaHUS
paccyuTaHHbIX BeJWYUH. OdPopMUTE «IIANKy» MOJy4eHHOW TabJMIbl, CHAeJalTe pPaMKYy,
3aJ1erTe HESPKUM PO30BBIM LIBETOM.

OnucaHve JaHHBIX (PO30BYI0 TaOJMUYKY) MOXKHO MPOAOJ/DKHATb, pacCiUTaB TaKue
XapaKTEPUCTUKU pacnpejeseHus, kKak 1,3, KBapTW/IH, KO3PQPUIMEHTbl acUMMETPUHU U
skcuecca. OnucaHus 3TUX PYHKLUNA PUBOASATCS HUXKE.

JlonoJIHUTEe/IbHOE 3aJJaHUE:

»




Acummempus 3HayeHUWe aCUMMETPUM A pacCYUTBIBAETCA CJEeAYIOUIAM
06pas3oM:
C15 | -3
Ax—3(x, —x)
ns’ Z:I: l
s pacyeta A ucnosab3dyetcsd yHkuus CKOC/ SKEW
IJkcyecc 3HauyeHue 3kcuecca E paccuntbiBaeTcs no Gpopmyiie:
1 z \3
C16 Ax— D (x,-x)
ns -

JJ1s pacdeTa akcuecca B JT ucnoJsib3yeTcs cTaTUCTHYeCKas
¢ynkuusa IKCUECC/ KURT

3anuIuuTe B TETPa/Jb Ha3BaHUS BCEX UCMOIb30BAaHHBIX CTATUCTUYECKUX GyHKIUK IT.

»




JlaGopamopHas pa6oma. I'pagpuueckoe u3zo6parceHue cmamucmuyecKux OAHHBIX
(aHanrumuyeckue epagpuku mamemamuyeckoll cmamucmuKu)

Ilocmpotime uHmepgaabHbIll (Juckpemmbwlll) 8bI60POYHBIU psid (cmamucmuyeckoe
pacnpedeseHusi 8b160pKuU) — CM. A120pumM nOCMpoeHus UHMep8a/ibHO20 psida 8bI60PKU

S T
Cmamucmuveckuu % § E Beodumas ungopmayus
napamemp > )
&I
pasmax ewvlbopku - |C5 Cm. Jlabopamopuyto pabomy 1
R
Koauuecmeo E3 [To popmyne Ctepmxecca: n =1 + 3,322 Ig ( N ), pe3yapTat
K/aaccos HeoOX0JUMO OKDPYIJIUTb [0 LeJblX 3HAaY€HWUH, HCIO0JIb3ys
(unmepesanos) - k ¢ynkuuo OKPYTJIBBEPX (ROUNDUP) wu3 kareropuu
Mmamemamuyeckue, B CTPOKe KO/UYecmao Mpu ornpezeseHuU
apryMeHTa — YUCJI0 3HAaKOB MOCJ/e 3aNsTOH, B HallleM CJiydae
paBHOe 0, TO eCTb [10 Lje/IbIX J0JIel:
=0KPYTJIBBEPX(1+3,322* LOG(C2;10);0)
B CALC ¢popmysia 6yZieT BBITJISAIETD TAK:
=ROUNDUP((1+3,31*LOG10(C2));0). Unu Bocnosib3yHTECH
TaOJIULIEN:
06BeM Yucno
BbIOOPKH, N HHTepBaJoB, k
25-40 5-6
40-60 6-8
60-100 7-10
100-200 8-12
Bosibuie 200 10-15
HUHmepeaxa kaacca - E4 Pasmax BbIOOpKM R JenuMM Ha KOJIMYECTBO KJaccoB k:
h =C5/E3
[Ipy HEOO6XOAWMOCTH OKpPYIJIMTb, HUCXOJAs HUX XapaKTepa
BbIOOPKH
Homep unmepsasa |G2:G(k+1)| BBeauTe nopsiikoBble HoMepa oT 1 jj0 k
(knacca)
Husxcnue epanuyst H2:H(k+1) HukHAA rpaHuna HepBOro HWHTepBajla — MWHUMaJbHOE
UHMepea/08 3HaueHUe BbIO6OpKHU (sg4elika C4): =C4, HUKHSAA rpaHULA 2-TO

VMHTEepBaJa — 3TO BEpXHAA rpaHuLia nepsoro: =12 u t.x1.

dopMyJ1y MOKHO KOTUPOBATh HAa HYXKHUM JiMania3oH

»




Bepxnue epanuywbt [2:1(k+1) | BepxHsii rpaHvna - 3TO HWXHSISL TpaHUllAa + HHTepBaJ
uHMeps8a.08 KJ1accoB U3 a4elku E4, HanpuMep, [i/19 NepBOro MHTepBaJa:

=H2+E$4 (s4eilka co 3HauyeHHWEM HHTepBaja KJjacca
ABJdeTca abCOJNIIOTHOM CChIJIKOM M JOJDKHA  OBIThb
3aKperyieHa 3HakoM $)

dopMy/1y MOKHO KOIUPOBATh HAa HUXKHUH iMaNa3oH.

YTOoO6BI BepXHssl rPaHULA He BKJIIOYAJIach B MOJCYET, MOXKHO
ero yMeHbUIMTb Ha COTYH0 JOJII0 3HAaYeHUs (3aBUCUT OT
TOYHOCTHU U3MepEeHUH )

CpedHue 3HaueHus [|2:](k+1) | CpenHee apudMeTUYeCKOE BepXHEH W HU)KHEU T'paHULbI

UHMepea/08 WHTepBaJa.
(knaccos) ®opmysy cKONMpPOBaTh HA HUXKHUU JUaNa30H

HakonsaeunHnas K2:K(k+1)| 3To MO0XXHO NPOU3BOAUTH BPYYHYIO: CUYUTATh KOJHUYECTBO
yacmoma 3HAaYeHHWMW [0 BepxXHeW TCpaHULbl KaXKAOro HWHTepBaJa.
uHMepea/08 Mo>xHO aBTOMaTU3UPOBATh MPOLECC, UCNONAb3Yys (QYHKIUIO
(knaccos) u3 karteropuun «Cratuctuyeckue» YACTOTA/FREQUENCY,

WwiM U3 Kareropuu «MmarteMatuueckue» CUETECJIW, wau
COUNTIF. CamocCTOATe/JbHO MNpeNJ0KUTe MEeXaHU3M HX
VCN0JIb30BaHMUS.

®opMys1y MOXKHO KOTUPOBATh HA HUXKHUH ZiMana3oH

Yacmomeor kaaccos [L2:L(k+1)| 3TO MOXHO NpPOWU3BOAUTH BPYUYHYIO: CYUTATh KOJIMYECTBO
- ni (unmepsana) 3HAaYE€HUH, 3aKJIYEHHbIX B paMKaX KaXJ0ro KJjacca OT ero
HU>KHEN 10 BepxXHeW rpaHUlbl. MOXKHO aBTOMaTU3MPOBATh
npolecc, VCIIOJIb3YS byHKIMIO U3 KaTeropuu
«Ctratuctudyeckue» YACTOTA/FREQUENCY, wuam U3
kateropuu «Mmatematudeckue» CHETECJIM uau COUNTIF, a
TaK)Ke HaKOIJIEHHbIe YaCTOThl HUHTepBaJIoB U3 cTosib1a K.

®opmMys1y MOKHO KOIMPOBATh HA HWXKHUU IMANa30H

OdopMuTh TabsMLy MHTEPBAJOB KJIACCOB U UX YACTOT: CAesaTh «IIANKYy», PaMKy, 3aJIMTH
HesIpPKUM ToJ1yObIM 11BETOM

[TocTpoeHue AMCKpPETHOr0 BBIOOPOYHOrO psijia NPOUCXOAUT aHAJOTMYHBIM 00pa3oM C TeM
OTJINYMEM, YTO BMECTO CpPEJHEro 3HaueHHUs KJjacca GepyTcsl OTAe/ibHble 3HAaUYEeHUsI BapUaHT
BbIOOPKHU (KOTOPBIX JJOJKHO ObITh He 60Js1ee 10) M NOACYUTHIBAIOTCS UX YACTOThI

3anuurTe B TeTpaJb Ha3BaHHUS BCEX UCI0Jb30BaHHBIX QyHKIMM JT.

Bocnonbsyiitecb Macmepom duazpamm IT.

JlisT IMCKpeTHOTro BapHallMOHHOTO psAza moctpoiTe [losuron yacrot. [l 3Toro
IIOMECTUTE Ha JAHarpaMMy 3aBUCUMOCTb YaCTOThl BapUaHThl OT pPaHXXUPOBAHHBIX
3HAaYEeHUWU BapHaHT (BapUaALMOHHBIN psAJ MOCTPOWTE CaMOCTOSATeNbHO). Hcmosb3yiiTe
Toueunyrw duacpammy (Excel)/duazpammy XY (Calc). He 3abyabTe JONOJHUTHL PsiJibl

»



AAaHHBIX CJIeBa OT HUXHEro 3HA4Y€HHWA BAPHUAHTBI WM CIIpaBa OT BE€PXHEro HYJIEBBIMU
3HAYE€HHUAMHU 4aCTOT.

g vHTepBaJIbHOTO pAaja:

[TomecTuTe Ha JUarpaMMmy JaHHbI€ 3aBUCUMOCTH YaCTOThHI KJacca (JaHHble CTOJI01a
L), oT cpeaHero 3HaueHus KJjacca (COOTBETCTBYIOIME JlaHHbIEe cTOJ16LA |). Ucnonb3yiiTe
THI AUArpaMMbl ['ucmozpamma.

/1 moCcTpoeHUs1 KyMyJSIThl MCHOJIb3yHTe JaHHble cTo6noB | U K. Ucnonb3yiTe
Toueunytro duazpammy (Excel)/duazpammy XY (Calc).

Jnsg kaxgod pauarpaMMbl 0QOpMHTE 3aroJioOBKH, MOJMNMUIIATE OCH, MOJO0epuTe
ONTHUMAaJIbHBIA MaciiTadb, MpU HEOOXOJMMOCTH IOMECTHTE Ha JUarpaMmy TabJIUIy C
JaHHbIMH.

I/IBY‘II/ITG IMoJIy4eHHbI€ AHarpaMMBbI.

- ecJId TUCTOrpaMMa 1o CBoeMy BUAY 6JiM3Ka K HOpMaJIbHOMY pacnpefie/ieHUuI0, TO
rpynmna oJHOpPOJHa;

- ecau rpadUKM HU3KME W pacTSHyTble, TO TpyINa, BO3MOXHO, OJHOPOJHA, HO
HEKOMIAKTHa;

- ecsau rpaduKU UMeIOT 2 U 60Jiee BEPLUIMHBI, TO I'PYINa HEOAHOPOAHA MO JAHHOMY
NpU3HAKy U ee HeoOXOAMMO pas3buTb Ha MNOArPYMIbl, YTOObl C KaJAOHW paboTaThb
WHJWBUYAJBHO.

JlauHblil ¢halin MOHHO UCNOAb308AMb KAK MUHU-NPO2PAMMY 0151 06pabomKu 0aHHbIX A060U
cmamucmu4eckoll 8b160pKu 06semoM do 100.

»



Pac4yem HeusgecmHbIx napamempos pacripedesieHus crydalHol 8elUYUHbI.

eab padoThl: HCClIeI0BAaHUE PACIIPEACICHUS CIy4YalHOW BEJIMYMHBI.
Teopernyeckasi 4acTh:

Ha,[[ BEIMYMHON X MMPOU3BOAATCA N HE3aBUCHUMBIX ONBITOB, JABIIMX PE3YJIbTATHI X]_

X5 ... X.. TpebyeTcss HaliTH COCTOATENBHBIC M HECMEIICHHBIC OLEHKH JUIi MAaTEMaTUYECKOTO
OXHMJIaHUSI M U CPEIHEKBAAPATUUECKOr0 OTKJIOHEHHS S. B KauecTBe OLIEHKH MaT. OKUJAHUA
IIPUHUMAETCSL CpeoHee apupmemuyeckoe 3HaAYEHUe BEITUUNHBI X (cpenHeB3BEIICHHOE
3HaueHue). [locKombKy JaHHBIe OOBIYHO 3aMHUCHIBAIOT MOJPSI, HE Pa3Aeisis Ha YacTOThI, TO 3TO
BBIPAKEHHE MPOIIIE 3aIIMCATh B BUJIE:

> X

n

m=X =

: 1)

B kauecTBe OlLIEHKU CpeoHeKeadpamuuHoz0 OmMKI0OHeHUsA BbICTYIIAeT BEJIMYUHA S KOTOPAs
0e3 ydera 4acTOT Ha MPAKTHKE UCIOJIb3YETCSI B BUJIC:

s=\/n—f12(xi—>‘<)2 2

i=1
Jlosepumenvholit unmepean Ly Jloeepumenvhan 6eposasmuocms P (naoescnocmo).
Ecnu tpebyeTcss mOCTPOUTH JOBEPUTENbHBIN MHTEpBal I MAaTEeMAaTUYECKOTO OKUIAHUS

BeIMUMHBL X, He06X0aMMO HaiiTi Takoe uncino t=t( 5 ), 4ToGbl uHTerpan BeposTHOCTH
2 2
®(t)=—=[e?dx
V271
pasmsuics /. Dromy TpeGoBanMIO OTBeuaeT HHTEPBAT

. D . . /D
Iﬁ: m—tﬁ F,m'H:ﬁ F ,

KOTOpLII\/’I HAKpbIBACT UCTUHHOC 3HAUYCHUC MATCMATHYCCKOI'O OXUIAAHUSA C BCPOATHOCTBIO

Tak kak Ha OIbITE MAaTEMAaTHYECKOE OXHnAaHHUuC YacTO HCHU3BCCTHO, TO OJIA
AOBCPHUTCIbHOI'O HHTCPBAJIa UCITIOJIBb3YCTCA BbIPAKCHUC!

S S
=X —t,—; X+t,
8 5 n /f\/ﬁ) ‘ 3)
ty HAXOJUTCd C TIOMOIIBIO T a0 JI U I bl 3HAaYEeHUU g t-

pacnpeaenenus CrtpioaeHTa (CM. NPWIOKEHHE 2), KOTOPYIO MOXHO HaWTH B
110601 KHUre Mo MaTeMaTHYeCKO CTaTUCTUKE WM PEKOMEHIAIMAX K Ja00paTOpHBIM paboTaM,
X Haxomutes Mo tdopmyne (1), a s —mo dhopmyne (2).

IIpakTuyeckas yacthb. OnpeneneHre OCHOBHBIX ITAPAMETPOB pacIpeIeTIeHHs CITyJaifHOH
BEJIMYMHBI — CPETHET0 3HAUCHUS (MaT. OJKUTaHU) L CPEAHEKBAIPATUIHOTO OTKIOHEHHUS S |

JIOBEPUTEIIFHOTO HHTEpPBAJIa - Ly IpH 3a1aHHO# HanexkHocTH 0,95.
Jlns  pacdyeroB wucnonp3oBath He MeHee 10 wu3MepeHUU (WM WHBIX
SMIUPHUYECKUX JTAHHBIX ).
PexoMeHnyeTcst mpuaep>KuBaThCs CIEAYIONIETo MIaHa:
4) ChopmynupoBaTh KOHKPETHYIO I€idb pabOThl (C OMHCAHHEM H3MEPSIEMOM BEIUYMHBI) U
00pHCOBaTh CXeMY IKCIIEPUMEHTA.
5) IlpoBecTH 3KCIEPUMEHTATbHBIC M3MEPEHUS MM TOACYEThI M PE3yIbTaThl MOMECTUTH B
TaOIHILy (CM. TaKXKe IPUMEP):

»



.| (X=X
No 3nauenue usmepsemou
onvima 8eUYUHDL 2
i Xi
1 2,50
2 2,45
3 2,39

6) Haiitu cpenHee 3HadeHue o Gpopmye (1).

7) Haiitu cpeaHeKBagpaTHYHOE OTKIOHEHHE 110 (hopmyite (2).

8) Ilo Tabmuiie U3 NPUIOKECHUS HAXOIUM 3HAYCHHE ty g k=n-1 u B =0,95.
9) HaxomuMm JA0BepUTEIIbHBIA UHTEPBA M PE3y/IbTAT 3aIIUCHIBACM B BHUJIC:

4TO SBJSETCS Ipyron (opMoit 3anmucu

MOJKET OBITH MCIOJIb30BAaHO 3HAUYEHHE

a

D(t) u d(t,)

rae t,=

11) 3anmcaTh BBIBOI.

- .. s
X=X=*t,—
£n

g, nma B BUae (3).

10) ITocuntath BEpPOATHOCTh TOMamaHus X B TMPOU3BOJBHBIN HHTEPBAT [X1,X2], KOTOPBIH
OTIPENIeIUTh CAMOCTOSITENIFHO M3 YCIOBUH 3KCIEpUMEHTa. i 3TOro mpearnoiokuM, 4yTo Hara
BCJIMYMHA TIOJUUHSCTCS HOPMAIBLHOMY 3aKOHY pPaclpe/elieHHsl BEpPOSTHOCTEH; B KadyecTBE a

, @ B KQUECTBE CPEIHEKBAIPATUYECKOTO OTKIOHEHUS
7 —s. BepodaTHOCTb NonajgaHus Ci1y4yaiiHOM BelM4UHbI X B UHTEpBal [X1,X2] paBHa

(5)

HaXOJATCs 1O TabauIe JUIsl UHTErpajoB BeposiTHOCTH [Ipumnoxenus 1.

IIpumep. CioprcMeHoM mnpoBenieHa cepust U3 10 MpeDKKOB B JUIMHY € paz0era ¢ pe3ysibTaTaMu:
8.05Mm, 8M, 7.95Mm, 8.04Mm, 8.02Mm, 8, 8.01M, 7.98M, 7.96M, 7.99Mm.

1) PaccumnrtaTh HEM3BECTHBIC XaPAKTEPUCTUKHU pacIpeelieHus BeTuurHbl X (JUTMHBI MPBDKKA) —
cpeodHnee 3HaueHue u cpeoHeK8aopamuiecKkoe OmKioOHeHue.

2) OrmpenenuTh TOBEPUTEILHBIN HHTEPBAJ C HAJICKHOCTBIO p =0,95.

3) OueHHTH BEPOSTHOCTH TOTO, YTO MPBITYH B KOHTPOJBHOM HCIIBITAHUU MPOJAEMOHCTPHPYET
pesynbTat 6onee 8,04 M.
Pemenne. CocTaBUM CIEIYIONIYIO TaOIUILY:

(X=X
Ne Jnuna npwiocka (m) 2 )
onvima, i X M
1071
1 8,05 25
2 8,00 0
3 7,95 25
4 8,04 16
5 8,02 4
6 8,00 0
7 8,01 1

»



8 7,98 4
9 7,96 16
10 7,99 1

10 80 92

[To dopmynam (1), (2) momydyum CIEAYIOIIME OICHKH MJII MAaTEMaTHYeCKOTO OXHUIAAHUS U
CPEIHEKBAIPATUIECKOTO OTKIOHCHHS:

X =8,00

10
S Zxf—lo-(8)2]:1(640,0092—64o,oooo)~o,001o
i=1 !

10-1 | 9
orcroaa $=0,0320.
[TocTpouM pOBepUTENBHBIN HHTEpPBal, corjacHo (3) aisg 3HAYEHUs JIOBEPUTEIHHOU
BepostHocTH 0,95, Haxoas kodddurpent CThioJeHTa 110 TaOIUIIe T JaHHON HAJISKHOCTH U K

paBHoro n-1=29:

£=0,95 _la_ 0,032 . 0,032 | _

t,=2,26 I = 8 2,26—3 ,8—|—2,26—3 =8+0,026
Haiinem BepOsSTHOCTH TOTO, UTO MPBITYH B OYEPEIHOM HCIIBITAHUU «YJIETUT» Oojiee yeM Ha Su
4cm (To ecTh monaaeT B uHTEpBa [8,04,0]).

,Z[J'If[ 9TOro B Ka4€CTBC MaAT. OXKHAAHHA W CPCAHCKBAAPATHYCCKOI'O OTKJIIOHCHHS BO3BMCM HX

X=8,00

OIICHKH - u 5=0,0320, 3aTem nepecunTaeM rpaHUIbl HHTEpBaa Mo hopmynam (4), (5).
[Tonyunm:
_8,04-8 _ _
t1_0,032 =1,25 | t,=o0 ’
Vckomast BEpOSITHOCTh MOKET OBITH OLIEHEHa KaK
_1 _ _1l ~
P(X>8,04)= > [@(o0)—d(1,25)] 5 (1-0,7887 )~0,106 o ~11%.
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Tect k Pazneny 2.

Crnyuaiinbie COOBITHS
1. Paznen MaremMaTHKy, U3y4arOIIMi 3aKOHOMEPHOCTHU CIIy4allHbIX SIBJICHUM.

e 4) Teopus BEpOSATHOCTEH.

2. CoObITHE, KOTOPOE 0053aTENIFHO MPOUCXOIUT B PE3YIIbTATE JAHHOTO MCIIBITAHUS:

e 3) IOCTOBEpPHOE COOBITHE

CO6BITI/IG, COCTOAIICC B TOM, UTO JaHHOC coObITHE A HE HAaCTYIINUJIO:

e 2) IPOTUBOIIOJIOKHOE COOBITHE

4. CoOwiTus A u B, Takue, 4TO HACTYIUJICHHE OJIHOTO U3 HUX HUCKIIFOYAET BO3MOXKHOCTh
HACTYIUIEHHSI IPYroro:

e 4) HECOBMECTHBIE COOBITHSL.

5. CoOpITHE, KOTOPOE MOXKET JINOO MPOU30UTH, TMOO0 HE MPOU30IMTH B pe3ysbTaTe JaHHOTO
UCIIBITAHUS.

e 4) cayuaiiHoe coOBITHE.

6. lononuute Beipaskenue. CoObitust Al, A2, ..., An Ha3bIBaIOTCS PABHOBO3MOYKHBIMHU:

° 2) C€CJIM HCT OCHOBAHUS CHHUTATh, UTO MMOABJICHUC OAHOTO U3 HUX B PC3YJILTATC
WCIBITAHMS IBJIETCA Oosee BO3MOJXHBIM, UYEM OCTaJIbHBIX.

7. Jononuute Boipaxenue. CoobiTust Al, A2, ..., An 00pa3yroT MOJHYIO TPYIITY

»



e 4)ecnu B pe3yJIbTaTe UCIIBITAHUS MTOSBUTCS XOTS ObI OJIHO U3 HUX.

8. Jlonomuute Boipakenue. CooObitust Al, A2, ..., An Ha3bIBAIOTCS €IMHCTBEHHO BO3MOYKHBIMH

1) ecm kakoe-1M00 OAHO U3 HUX HEMPEMEHHO JI0XKHO HACTYIHUTh B PE3yJIbTAaTe

3axonsl pacnpenenenus CB

1. 3axoH pacnpezeneHus cilydailHbIX BEIMUYUH MOKET ObITh 33/1aH B BUJIE:

e 1) Tabnuubl

e 2) Gopmyisl

e 3)rpaduxa

[ ]
2. Pactipenienenue ciy4ailHOW BEIMYMHBI X, AJI1 KOTOPOW paclpeesieHue NPUBEIEHHON
ciIy4yalHO#M Benn4uHbBI ecTh F(X) — a310...

1) HopManbHOE pacipeneaeHue

3. [lonsTHe cpeaHero 3HaYeHUs CIy4YailHON BETUYMHBI B TEOPUH BEPOSTHOCTEH.

[ )
e 2) MaTeMaTUYECKOE OKHJIaHHE
[ )

Benuunna, KoTOpas MOXET MPUHUMATh BCE 3HAUEHUS U3 HEKOTOPOTO KOHEYHOT'O WITH
OECKOHEYHOTO TIPOMEKYTKA:

2) HeTpepbIBHAS CITydaiiHas BeTUYMHA

»



5. OOmmii TPUHINIL, B CHIIy KOTOPOTO COBMECTHOE JICHCTBUE CIy4alHbIX ()aKTOPOB MPUBOIMT,
[P HEKOTOPBIX BECbMA OOIUX YCIOBUAX K PE3yJIbTaTy, IOYTH HE 3aBUCSILEMY OT CiIydas.

e 3)3aK0H OOJBIIHMX YUCEIT

6. Mepa pazbpoca ciy4yailHOW BEIHYUHBI, TO €CTh €€ OTKJIOHEHHUSI OT MaTEeMaTHYeCKOTo
OXKHJIaHHUS.

e 1) nucnepcus ciaydaiiHON BEIMUYUHBI
[ ]
L]

7. Ilokazarenn pacCcCuBaHus 3HAYCHHUI CHy‘lﬁﬁHOﬁ BEJIMUMHBI OTHOCUTEIIHLHO €€
MATEMAaTHYCCKOI'O OXXKHUJAaHU:

3) cTaHgapTHOE OTKIOHEHUE

OCHOBHBIC MOHATUA MATEMATHYECKON CTATUCTUKH

1. MHOXECTBO BCEX CANHUIl COBOKYITHOCTH, O6J'Ia,[[aIOH_II/IX OIMPEACIICHHBIM IIPU3HAKOM U
nouIC)Kalux U3y4CHU0, HOCUT B CTATUCTUKEC HA3BAHHE

2) reHepanbHas COBOKYITHOCTh

2. HayKa 0 MaT€MaTUYCCKUX METOAAX CUCTEMATHU3allUN U UCIIOJIB30BaHU CTATUCTHYCCKHUX
JAaHHBIX JJIST HAYYHBIX U IPAKTHYCCKUX BBIBOLOB.

2) MaTeMaTH4ecKasi CTaTUCTHKA

3. OT60p, mpu KOTOPOM OOBEKTHI U3BJIEKAIOTCS 110 OJHOMY U3 BCEH reHepaaIbHOM COBOKYIHOCTH.

e 3) mpocTo# ciry4aitHbIN 0TOOP

»



4. OT60p, npu KOTOPOM I'eHepaIbHas COBOKYITHOCTh «MEXaHUYECKH» JICIUTCS HECKOJIBKO TPYIII,
CKOJIBKO OObEKTOB JIOJDKHO BOMTH B BEIOOPKY, U3 KaX/10H rpymIibl OTOMpPAeTCs: OAMH O0BEKT.

2) MEXaHUYECKHI 0TOOp

OT160p, pH KOTOPOM OOBEKTHI OTOMPAIOTCS HE U3 BCE TeHEpaIbHOM COBOKYITHOCTH, a U3
Ka)XJI0M €€ TUIIMYECKOM YaCTH.

1) tTunuueckuii ordbop

6. Paznoctn MCKAY MAaKCUMAJIbHBIM 1 MUHUMAJIbHBIM 3HAYCHHUEM BBI60pKI/I:

2) pa3zmax BBIOOpKH

7. 3HaueHHE BO MHOXECTBE Ha6J'IIOI[eHI/II71, KOTOPOC BCTPEUACTCA HanOoJIee 4acTo:

1) mona

8. ITokazarenb CCPCAUHEBI psija:

1) Mequana
[ )
[ )

9. BeiObupaetcst cTOJIbKO KBaHTHIIEH, CKOJBKO TPEOYETCs OIEHUTh MapaMeTPOB; HEU3BECTHHIC
TEOPETUYECKHE KBAaHTHIIM, BRIPAXKEHHBIE Yepe3 MapaMeTphbl pacpeesIeHNs, TPUPABHUBAIOTCS K
SMIUPUUECKUM KBAHTUIISIM

2) MeTO/1 KBaHTHUJIEH

10. HaxoxaeHre eJMHCTBCHHON YHCI0OBOM BEIMUMHBI, KOTOpas ¥ MPUHUMACTCS 32 3HAUCHUE
napamerpa:

»



3) ToueyHas OIleHKa

11. Bennunna, XapakTepu3yoas aCMHMMETPHIO PaCTIPEICICHUS JaHHOW CITy4aifHOW BETMYUHBI.

12. Mepa ocTpOTHI MK paclpeeeHUs Cl1ydaiHON BETUYHHBI.

3) koaddurmeHT FKCcIecca

»



Pacuem korghpuyuenma koppenayuu ciy4aiunvix eeauduH.
Ilocmpoenue nuneitnoil 3a6ucumocmu Cy4aiiHblX 6eUYUH MEMOOOM HAUMEHbUIUX

Keadpamoe C UCNOJ1b306aAHUEM I]ICKMPOHHbBIX maﬁﬂuu.

Ilenrb  padoThI: HCCIEIOBAaHHE COBMECTHOTO pPACIPEEICHUS BEPOSTHOCTEH PpsIOB
9KCIIEPUMEHTAIBHBIX JTAHHBIX.

Bo mHorux naykax (¢usuka, Xumusi, OMOJIOTHS U JIp.) YaCTO MPUXOJUTCS CTaTUCTUUYECKH
aHATM3UPOBaTh BIMSAHUE ONHOTO (akTopa Ha Apyroil. IlogoOHBIE 3a7auu BO3HUKAIOT TOTAA,
Korja Takue (akTopbl HE SIBISIOTCS HE3aBUCUMBIMHM, HO UX (PYHKIMOHAJIbHas 3aBUCUMOCTH
HEU3BeCTHA (WM €€ HEBO3MOXKHO HaWTHM aHaiuTudecku). [Ilpumepamu MOryT CilyXuTh
3aBHCHUMOCTh MEXIY OCaJKaMh U YypOoKaeM WM 3aBUCHUMOCTh MEXAy KOHIICHTpaIuei
OpPraHUYECKUX BEIIECTB B BOJIC M KOJIMYECTBEHHBIM COCTABOM MXTHO(DAYHBI.

BeposaTHOCTHBIN MOIXO0/ K PEelICHUI0 MOJIOOHBIX 33/1a4 UCXOIUT U3 MPEANOI0KEHUS, YTO
CUCTEMA pacCMaTPUBAEMbIX BEJIMYMH 00JIaaeT ONpPEAEIECHHBIM CO8MECMHbIM PACHpedeneHueM
eeposimHocmell.

CaoiicTBa K03 PHIIHEHTa KOPPEIALHH:
1) 0<r(X,Y)<I,
2) eciu X, Y HezaBucumsl, 10 r(X,Y)=0;

3) ecu X, Y cBA3aHbI MexIy co00l TUHEHHOM 3aBUCUMOCTEIO, T.e. Y=aX+b, To r(X,Y)=1.
[Tpu 5TOM yem Oike OH K 1, TeM myuliie TUHEeHas 3aBUCUMOCTh MEXIy X U Y.

Koappuuyuenm xoppenayuu Illupcona

Kosdpdumuent xoppensiiiun  Ilupcona mnpumeHsieTcs B Ciiydae, €CIU H3ydaeMble
Cly4yallHble BEIMYMHBI TPEANOJIOKUTENBHO pacnpeneneHbl no Hopmanenomy 3axony. OH

obo3Hayaercs p(X’Y) - IJid ABYX CJ'Iy‘IaI\/'IHI)IX BEJINYNH X u Y, - W PAaCCUMUTHIBACTCA C

MNOMOIIBIO COOTHOIICHMA:

S

3uece M u O o06o3HaualOT MaTeMaTHYeCKOE OXHIAHHE M CPEeJHEKBAAPATUUECKOE
OTKJIOHEHHE CIIyYalHOW BEJIMYHUHBI.

Ecmu B pe3yiabTaTre N ONBITOB MMOJIYYCHBI JaHHBIC:

XX NG|,

YIY Yo Y. |Y,

6

T0 Ko3(pdunment koppensauuu [Tupcona paccunteiBaercs no popmyie

»
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[Tpu BeIOTHEHNH PAOOTHI PEKOMEHIYETCSl TPUACPKUBATHCS CIEIYIONIETO IIaHa:

1. CdopmynupoBaTh KOHKPETHYIO IIEJIb PA0OTHI (C OMUCAHUEM HU3MEPSEMBIX BEIIUMYNH U
UX TPEIoIaracMoil B3auMOCBSI3H. )

2. IlpoBecTH 5KCHEpUMEHTAJIbHbIE WM3MEPEHMsI WM IPUBJIEYb HMEIOIIMECS JaHHBIE
3HAUEHUH CllydyalHbIX BelIUYuH X U Y.

3. Pesynbrarsl 0)OpMUTH B BUJIE TAOIHIIHI :

Bemuuuna Xj | Benmuunua Y
1 4,7
2 57
3 4,2
3.1.1.1. BBecTn 3THM gaHHBIE B JJIGKTPOHHBIE TaOJMIBI (MOKHO 0O€3 HoMepa u

3aroyioBKkoB). B Qaiine «Koppensuusa» - B ssueiiku, HaunHas ¢ A1l u B11.

3.1.1.2. Jis  HaxokneHus Kod(p(UIMEHTa KOPPEISIHH JIETKO BOCIOIH30BATHCS
MacTepoM (QyHKIIUH:

B cBoGoanyto sueiiky, nHanpumep, E11: Bemaska — ¢hynxkyua — KOPPEJI(CORREL) u3
KaTETOPUU «CHAMUCMUYecKuey.

B kauecTBe HCXOAHBIX MACCUBOB BBIOMPAIOTCS 2 psiia JaHHBIX U3 1 1 2 cTOnO1I0B
TaOIUIBI C JaHHBIMH.

Panzoewiit korgppuyuenm xoppenayuu (no Cnupmeny).

Jl51s mpu3HaKoB C JII0OBIM BUJIOM pacHpeesIeHNs] MOXKET ObITh UCIOIb30BaH Panzogulil

s 6- Z( dx - dy )2
y = 1= p)
n-(n“-1)
k02¢uyuenm xoppenrayuu (ko3pduuuent CrupmeHa):

rac dx u dy - paHT'u CTaTUCTUYCCKUX JAHHBIX IIPHU3HAKOB X 1Y COOTBETCTBEHHO.

Jlist yno6cTBa ero BEIYUCISHUS MOYKHO 3aIlOJHUTD OJIeTHO-3eNIeHyI0 Tabnuiy daitna
«Koppemsuus»:

1. Ins navama B sueiiky H12 (dx) Beectu ¢ynkuuio PAHIT (RANK) wu3 kareropun
«CTaTHCTUYECKUE», TJIe B «3HAYeHHUe» YKazaTh aJipec SYeHKH cO 3HAYE€HUEM, Ui KOTOPOro
onpenensiercss panr (All), B «1aHHBIe» yKa3aTh MAacCHB BCEX JaHHBIX IEPBOTO IMPHU3HAKA,
3aKpenuB €ro, Kak abCOMIOTHYIO CCBUIKY Ul JTalbHEUIIEr0 KOMMPOBAHUS Ha COCEAHUE TYCHKU
(A$11:A8$...), ykazarh «Tum» - 1 — B MOpSIKE BO3PACTAHUSL.

»



2. Ecnu naHHble mpu3Haka Y COAEPXKATCS B COCEAHEM CTONOLE, CKONMPOBATH JaHHYIO
(opmyny na HWKHMI JOuana3oH M Ha jauanazoH copasa (ctonben I - dy). Ilomydenusie

3HAYEHHUs MCII0JIb30BaTh I Mojcuera pasHoctu (dx- dy)2.
3. BKI11 BBectu n (00beM BBIOOPKH).

4. Bectn B sueiiky L12 dopmyny mna pacuera kodduimeHTa paHrOBOW KOPPEISIIUH,
Hampumep: =1-(6*SUM(J12:J...))/(K12*(K12*K12-1)).

Ecnu paccMarpuBaemble TPU3HAKU UMEIOT HOPMAJIBHOE paclpe/iesieHue, TO
1enecoo0pasHee OnpeesaTh HATNYUe KOPPEISIHOHHOM CBSI3U € MOMOIIBI0 Kodd uiinenTa
[Tupcona, T.K. B 3TOM ciIy4ae OH Oy/eT MIMETh MEHBIIYIO MOTPEIIHOCTh, YeM PAaHTOBBIN.

Ilocmpoenue ypasnenusn pecpeccuu.

e Jlnsd MOCTPOEHHUS PETrPecCUOHHONM 3aBUCHMOCTH HEOOXOIMMO BOCIOJIb30BAThCA
macmepom nocmpoenus ouazpamm U TMOCTPOUTH 3aBUCUMOCTh Y OT X (Jyuiie BbIOpaTh
moyeunylo uiu XY - nuarpamMmy). UtoObl 100aBUTH IWUHEHHBIA TPEHI, U3 MEHIO
Huacpamma B Excel wnu Bcmaska B Calc BbIOpaTh KOMaHIy «000a8ums JUHUIO
mpenoa...». Beiopats «unetinyro» (ecam KodhOUIUESHT KOPPEISIUU TOCTATOYHO BEJIHK).
YcTaHOBUTH HEOOXOAMMBIE TapaMeTpbl, HE 3a0bIB yCTAHOBHUTH (IAKOK «HOKA3bIEAMb
VpasHenue Ha OUazpamme>.

Jannas npsimasi SIBJIIETCA MPSMON HAMIYYILIET0 CPETHEKBAAPATUYECKOTO MPUOIMKEHUS K
OMIIUPUYECKUM TOYKAM, UTO COCTaBIIA€T TMPUHLIAI METOJAa HAUMEHbIUHX
KBaJApaToB:. cyuma Keaopamos OMKIOHEHUL IKCNePUMEHMANbHbIX  MOYeK  Om
cenaxcusaroujeli KpUugol OOIHCHA OblMb MUHUMATbHOU.

[Ipumeuanue. Ectm Paznen koddpdunmenta xoppemsmum nanek or 1 ( <0,8 ), to
ClelyeT MOCTaBUTh MO/ COMHEHHE HAIMYUE JIMHEHHOW 3aBHCUMOCTH MKy X U Y (4 B 1[elIoM
COBMECTHOE pacmpejiesieHne BeposTHocTel). B 3ToM ciydae BOCHOIB3YHTECh BO3MOXKHOCTSIMU
JUISL TIOCTPOEHUS TOJMHOMHUATBHOTO (JIOrapu(MUYECKOro, SKCIOHEHIIMATLHOTO WM WHOTO)
HpI/I6J'II/I)KeHI/I$[ I[aHHOﬁ 3aBUCUMOCTH, YCTAHOBHMB IIpU OTOM CTCIICHb U HGO6XOI[I/IMI>IG
napaMmeTphl.

o *[TorpoOyiiTe caenaTth MporHo3 3aBHUcUMOCTH Y OT X 3a MMEIOIIYIOCs 00JacTh
OIIpe/IETICHNUSI.

Pucynok 1
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[ Microsoft Excel - NOnMHOMMaTNHOE NpHOTIKEHMe

5] 2 e pa Bome touer Oxex Dwse Dno CpEe

s SRY (BRI o-~- el @Hm -0,

Al O o ® [LHEBET>H0-5% 4A-.
R B[ = HOPPENRLIICRIICRH

1 2 3

5 6 7 8 9 10

X; Y, | &r xS i
47 47 1 2208
57 114 4] 3249
42 126 9] 1764
22 88 16 484
27 135 25 729
195 51 55] 8435

Tl elwlr|—

‘m‘oa-—lmm-h-um_-

22 y = -0.75% + 6.15 - NUHERHBIA TPeHD,

|24 y= 0.4167x - 3.8571x + 9.7262¢ - 1.6
25 - KyBHYECKMIA TPeH]

O o o2 Teos 1]
Tomen

CamocrosiTeabHasi NpaKkTu4YecKas paﬁoTa

Ne
BapHaHTa

3ananue

1) CamocrosiTesibHAs IPaKTH4YeCKasi padora

1) TlpuBenute mpuMep KOMIBIOTEPHOH MPOrpaMMBbI (CaiiTa, makeTa MPUKIaIHbIX
IIPOrpaMM U T. 1), BBIIOJNHSIONIEH YMHOXKEHHE MaTpull. [IpuBeauTe B kKauecTBe oT4eTa:
d) cceuiky Ha Online-kanbKyIATOp WM Ha3BaHUE MPOTPAMMBI, TJIC BO3MOXKHO

BBIIIOJIHEHHUE 3TOH onepanunu.

pecypce:
1.5-3

O ©
5 -3 4

A:

e) CKpHHIIOTHI MPUMEpa pacyeTa YMHOKEHHSI MATPHIL B BHIOPAHHOM BaMH 3JICKTPOHHOM

1 -6 3
B=|3 -4 1
3 -5 2

T 2) [I'nme ucnonbp3yercs 9Ta omepanys B Ballleil CennaibHOCTH?

2) 1) TlpuBemute mpuMep KOMIBIOTEPHOH MPOrpaMMBbI (CaiiTa, makeTa MPUKIaIHbIX

oT4era:
BBITIOJTHEHHUE 3TOU OTEpaIH.

ANIEKTPOHHOM pecypce:
1
B=|3
3

nporpamMmm M T. I[.), BBIIIOJIHAIOIIEH BEIYHCICHHUE OIIPECACIIUTCIIA. HpI/IBe,[[I/ITC B Ka4CCTBC
f) CCBUIKY Ha Online-Ka.]'ILKy.]I}ITop HJIK Ha3BAHUC MPOrpaMMBbl, I’IC BO3MOKHO

g) CKpI/IHH_IOTBI npumMepa pacucerTa OnpCACIUTCIIA MATPULIbL Bs BBI6paHHOM BaMu

-6 3
-4 1
-5 2

2) T'me ucmonb3yeTcs 3Ta oneparus B Balllei CreuaTbHOCTH?

»




3)

1) TIlpuBeauTe mpUMeEp KOMIIBIOTEPHOM MPOrpaMMBbI (caiiTa, maKeTa MPHUKIAIHBIX
IporpamMm u T. 1.), pewatouieit CJIAY. IlpuBenure B kauecTBe oTUETA:

h) cceuiky Ha online-kanbKyJIaTOp MM Ha3BaHHE IPOTrPAMMBI, TJI€ BO3MOKHO
BBITIOJIHEHUE 3TOW OIEpPALUU.

1) Cxpummorsl npumepa pentenus CJIAY B BHIGPaHHOM BaMH 3IEKTPOHHOM PECYpCE:

(3x + 2y - 42 — 8=0
2x + 4y - 52 —11=0
4x -3y +22-1=0

2) T'me ucnonb3yeTcs 3Ta mpoleaypa B Ballei CreraabHOCTH?

4)

1) TlpuBenute mpuMep KOMIIBIOTEPHOH MPOrpaMMBbI (CaiiTa, MaKeTa MPUKIaIHbIX
POTrpaMM U T. J1.), OTPEACIISIOMINX paHr MaTpuilbl. [IpuBeauTe B KayecTBe OoTYeTA!
j) ccbuiky Ha Online-kaabKyasaTOp WM Ha3BaHUE MPOrPAMMBbI, T1€ BO3MOYKHO
BBINOJIHEHUE ATOW OIEpaIlny.
k) CkpuHIIOTHI TpUMepa ONPEISIICHHs paHra JAaHHOW MaTPHIIbI B BHIODAHHOM BaMHU
AJIEKTPOHHOM pecypce:

2 -4 3 10

1 -2 1 -4 2

0 1 -1 3 1

4 -7 4 -4 5
2) T'ne ucmosb3yercs 3Ta TeMa B Balllell CreIHaIbHOCTH?

5)

a) IlpuBenuTe mpuMep KOMIBIOTEPHOW MPOrpaMMBI (caiiTa, makeTa MpUKIIaHbIX
IIPOrPaMM U T. [1.), BBIIOJIHSIONIEH BBIYMCIEHUE HEONIPEAEIEHHBIX NHTErpanoB. [Ipusenure
B Ka4eCTBE OTYETA!

I) ccpuiky Ha online-kanbKynATOp MM Ha3BaHHE MPOTPAMMBI, T/1€ BO3MOXKHO
BBITIOJTHEHHUE 3TOW OIEpALNH.

m) CKpHUHIIOTHI IPHEMepa pacuera I/IHTeraJ'Ia B BEIOPAaHHOM BaMU 3JIEKTPOHHOM pecypce:

I %

b) TI'nme ucrmonb3yercs 3Ta onepanus B Baliei CrieruaaTbHOCTH?

6)

a) [IpuBeauTe MprMep KOMITBIOTEPHOM MPOTrpaMMBbI (caiiTa, akeTa MPUKJIAIHBIX TPOrPaMM
U T. [1I.), BBITIOJHSIONIEH BhIYMCIIEHUE NTpeaenoB pyHkuil. [IpuBennure B kauecTBe oTyera:
n) cchuIKy Ha ONnline-kanpKyyATOp WM Ha3BaHHUE TPOTPAMMBI, TJI€ BO3MOXKHO
BBITIOJTHEHHUE 3TOU OTEpaIH.

2
X —4x+1
O) CKpI/IHH_IOTLI BBIYUCJIICHUA Hpeﬂena 2X +1 B BBI6paHHOM BaMHU Z-)J'ICKTpOHHOM

pecypce.
b) I'me ncnonb3yercs Ta oneparys B Ballei CeNUaTbHOCTH?

»




7)

e [IpuBeauTe mpuMep KOMIBIOTEPHOM MPOTPAMMBI (CaiiTa, MaKeTa MPUKIaTHBIX
MIPOrpaMM U T. [1.), BBIMOJHSIONIEH BbIYMCIIEHUE npeaenoB pyHkuuii. [Ipusenure B
KauecTBE OTYETa:

P) CcchUIKY Ha Online-KaabKyasSTOp WM Ha3BaHHE MPOrPAMMbI, 1€ BO3MOXKHO

BBITIOJIHEHHUE 3TOW OIEpALINU.
3n
q) CKpHUHIIOTHI BEIYUCICHHUS Tpelelia | —2n B BBIOPAHHOM BaMH DJICKTPOHHOM

pecypce.
e ['1e ucrosip3yeTcs 3Ta onepanus B Ballel CEUaIbHOCTH?

8)

e [IpuBenute npuMep KOMIBIOTEPHOM MPOrpaMMsl (caiiTa, HaKkeTa MPUKIAAHbBIX
IIPOrpaMM U T. J.), BBIIOJHSIOIIEH Haxoxk1eHHe Mpon3BoAHON. [IpuBeaure B kauecTse
oTyeTa:

I ccpuiky Ha Online-kampKysIATOp WM Ha3BaHUE IPOrPAMMBI, T1€ BO3MOXKHO
BBITIOJIHEHHUE 3TOW OIEpALNH.

S) CkpHHIIOTHI MpUMEpa pacyera Mpou3BoOIHOMN (QyHKIMHU: Y = |n(X2-l) B BBIOpaHHOM
Bamu a5ekTpoHHOM pecypcee.

e ['1e ucrosib3yeTcs 3Ta omnepanus B Ballel CEeUaIbHOCTH?

9)

1) TIlpuemute npuMmep KOMIIBIOTEPHOI IPOrpaMMBbl (CaiiTa, MaKeTa MPUKIAIHBIX
IIPOrpaMM U T. [1.), BBIIOJHSIONIEH HaXx0XAeHne Npou3BogHoU. [IpuBenure B kauecTBe
oTyeTa:

t) ccpuiky Ha Online-kanbKynaATOp WM HA3BaHUE MTPOTPAMMBI, I'JIe BO3MOYKHO
BBITIOJTHEHUE dTOW ONEpaLnu.

1
o o . yy= alfCCOS——
CKpHUHILIOTHI TPUMEpPA pacyeTa MPOU3BOJIHON CIIOKHON (QYHKLIUU: Y x B

BbIOpaHHOM Bamu 31ekTpoHHOM pecypce.
2) T'ne ucmonb3yercst ATa onepaIys B Ballei CreuaaTbHOCTH?

10)

1) TlpuBemute npuMep KOMITBIOTEPHOI MPOrpaMMBbI (CaiiTa, MaKeTa MPUKIAIHBIX
MIPOrpaMM U T. [1.), BBIMOJHSIONIEH HaxoxaeHne nmpous3BogHoi. [IpuBenure B kauecTse
oTyeTa:
U) cchUIKy Ha Online-kampKyasTop WK Ha3BaHHUE TPOrPAMMBI, TJ€ BO3MOKHO
BBITIOJITHEHUE dTOW ONEpaLnu.

) _ 8-3Vx%+2x
V) CKpHMHIIOTHI IPUMEpPa pacyera MPpOU3BOAHON GyHKmm: Y 11+6xVx—3x2 B
BBIOpaHHOM Bamu 351eKTpOHHOM pecypce.
2) TD'ne ucmonp3yercs 9Ta onepanys B Balle CenuaTbHOCTH?

»




11)

4) TlpuBeauTe MpUMEP KOMITBIOTEPHOM MPOrPaMMBI (caiiTa, makeTa MpUKIaIHbIX
IIPOrPaMM U T. [1.), BBIIOJIHSIONIEH HaxoxAeHne pou3BoaHol. [TpuBennre B kauecTse
oTyeTa:

W) ccpuIKy Ha Online-kaiabpKymIsaTop WM Ha3BaHUE IPOTPAMMBI, I'/Ie BO3MOYKHO
BBITIOJIHEHUE 3TOW OIEpaLlUu.

X
X) CKpHHIIOTHI TpUMEpa pacyera NPOU3BOJHOM GYHKIUH: Y= 3_a2| B BbIOpaHHOM

Bamu snekTpoHHOM pecypce.
5) TI'zme ucnonb3yeTcs 3Ta onepanus B Balllei CrieUaaTbHOCTH?

12)

1) TlpuBenute mpuMep KOMIIBIOTEPHOH MPOrpaMMBbI (CaiiTa, MaKeTa MPUKIaIHbIX
IIPOrpaMM U T. J1.), BBIIOJHSAIONIEH BEKTOPHOE YMHOKEHUE BEeKTOpoB. [IpuBenure B
Ka4ecTBe OTYeTa:

y) ccbuiky Ha Online-kajabpKyJIsSTOp MM Ha3BaHHE MIPOrPAMMBI, I/I€ BO3MOXKHO
BBITIOJIHEHHUE 3TOW OIEpALNH.

CKpHUHILOTHI TPUMEPA BEKTOPHOTO YMHOKEHHSI BEKTOPOB B BHIOPAaHHOM BaMHU
JJIEKTPOHHOM pecypce:

b=5i+2j-2k, c=2i+3j-2k

2) TI'ne ucmonb3yercst 3Ta onepalys B Ballel CreuaaTbHOCTH?

13)

e [IpuBenute npumMep KOMIBIOTEPHON IPOrpaMMBI (caiiTa, makeTa MpUKIaTHBIX
MPOrpaMM U T. 11.), C IOMOIIIbIO KOTOPOI MOXXHO HAaWTH 00lee peieHne

Qg QepeHInaIbHOT0 YpaBHEHUS.

e [IpuBenure B KauecTBe OTYETA:

Z) ccbuiky Ha Online-KanbKyIATOp WM Ha3BaHUE MPOTPAMMBI, TJI¢ BO3MOYKHO
BBITIOJIHEHHUE 3TOW OIEpALNH.

e  CKpMHIIOTHI NIpUMeEpa HAXOXK/ICHUS! obmrero perienus nuddepeHIanTbLHOTO

/ _ —X
ypaBHEHH Y +2X -y—2x € B BEIOPaHHOM BaMH 3JIEKTPOHHOM pecypce
e ['ne ucnonb3yroresa quddepeHnranbHble ypaBHEHUS B Balllel crieuanbHOCTH?

14)

a) IlpuBeanTe MpUMep KOMIBIOTEPHON MPOTrPaMMBI (caiiTa, ITaKkeTa MPHKIaTHBIX
IPOrpaMM U T. JI.), PACCYMTHIBAIOIICH YUCIIO TIEPECTAHOBOK. [IprBeIUTE B KAYECTBE
oT4YeTa:

aa) ccpuiky Ha Online-kanbKyIATOp WM Ha3BaHUE MPOTPAMMBI, TJIC BO3MOXKHO
BBITTOJTHEHUE ITOH OTeparu.

bb) CkpuHIIOTH MpUMeEpa pacueTa KOJIMUYECTBA IEPECTAHOBOK MHOKECTBA U3 12
AJIEMEHTOB B BEHIOPAHHOM BaMU 3JIEKTPOHHOM pecypce.

b) I'nme ucmonb3yrOTCs MEPECTAaHOBKH B BaIllei CIIEIIHATLHOCTH?

15)

1) TlpuBemute mpuMep KOMIBIOTEPHOH MPOrpaMMBbI (CaifTa, makeTa MPUKIaIHbIX
NPOrpamMM U T. JI.), PACCYMTHIBAIOIIEH YUCIIO coueTanui. [IpuBenuTe B KauecTBe oTUeTA:
CC) cchuIKy Ha Online-kanbKynaTOp WM Ha3BaHHE MPOrPAMMBI, TJIC BO3MOXKHO
BBITTOJTHEHUE ITOH OTeparu.

dd) CkpuHIIOTHI IpUMepa pacyeTa KOJIMYeCTBa COYeTaHH 13 12 3JIeMEHTOB 110 8§ B
BBIOPAaHHOM BaMH DJIEKTPOHHOM pecypce.

2) TI'ne ucmoyb3yrOTCS COUSTAHUS B Balllei CIICIIMATBHOCTH?

»




16) |a) IIpuBenuTe mpuMep KOMIBIOTEPHOW MPOrpaMMBI (CaiiTa, MmakeTa MpUKIIa HbIX
IIPOrpaMM U T. [.), PACCYUTHIBAIOLIEH YnCiI0 pa3MmelleHuid. [IpuBenure B kauecTBe oTueTa!
ee) ccbuiky Ha Online-kanbKyIATOp WM Ha3BaHHE MPOrPAaMMBI, TJIC BO3MOXKHO
BBITIOJIHEHUE 3TOW OIEpALIUU.

ff) CxpuHIIOTHI IpEMEpa pacyeTa KOJUYECTBa pasMelneHuit u3 20 3J1eMEHTOB 110 3 B
BBEIOpAaHHOM BaMU AJICKTPOHHOM pecypce.

b) I'nme uCroNB3yIOTCS pa3MEIECHHS B Balllel CIICIHaTIbHOCTH?

17) | 1) IIpuBeaure npuMep KOMIBIOTEPHON MPOrpaMMbl (caiiTa, maKeTa MPHUKIIAIHBIX
MPOrpamM U T. [I.), BBIYUCIISIONIEH MaT. 0KHUJIaHUE U JTUCTIEPCHIO T10 3aKOHY
pacnpeziesieHus: BEpOATHOCTEH, 3aJaHHOMY B Bue Tabnuubl. [IpuBeaure B kauecTBe
oTyeTa:
gg) ccbuiky Ha Online-kaibKyIATOp WM Ha3BaHHE MPOrPAMMBI, TJIC BO3MOXKHO
BBITIOJIHEHHUE 3TOW OIEpaLNH.
hh) CkpuHIIOTHI TpUMepa pacyeTa MaT. OKUIAHHS U JUCIICPCHH CITyJalHOW BETUYHHBI,
eciu e€ pacrpeiesieHue BEpOsSTHOCTEH 3aaH0 TaOIuIeH:

Y 1 2 5

P 03 05 02
2) T'ne ucronb3yercst MaT OKUIAHKUE M JUCIICPCHS B BAIICH CIIEIUATBHOCTH?

»




BOIIPOCHI K 3AYETY

1) Kakue koMOMHAIMK HAa3bIBAIOTCS MEPECTAHOBKAMH, Pa3MELICHUSIMU, COUCTAHUSIMU?

2) Kaxkoe coObITHE Ha3bIBACTCS CIIyYaliHBIM?

3) IlpuBenute npuMepsl COOBITHIA, KOTOPBIE B OIIBITE C UTPATBHONM KOCTHIO MOKHO HAa3BaTh
JIOCTOBEPHBIMH; HEBO3MOKHBIMHU; COBMECTHBIMU; TPOTHBOIOJIOKHBIMH.

4) Yto Ha3bIBACTCSI CyMMOM, IPOM3BEICHUEM, PAa3HOCTHIO COOBITHIT?

5) Uem OTIIMYAIOTCS KIACCUYECKOE M CTATHCTUYECKOE ONPE/ICIICHHS BEPOSITHOCTH?

6) Kakwue Bbl 3HaeTe CBOICTBA BEPOSTHOCTEH?

7) Uto siBisieTcs CICACTBUEM JIBYX OCHOBHBIX TEOPEM — TEOPEMbI CIIOKEHHUS BEPOSITHOCTEH
Y TEOPEMBI YMHOKEHHUSI BEPOSITHOCTEM?

8) Uro onpenensier popmyia baiieca?

9) Kakast Benu4rHA HAa3bIBACTCS CIy4aliHOMN?

10) [TpuBeauTe npruMephl JUCKPETHBIX U HENPEPHIBHBIX CITYYAHHBIX BEIHUYHH.

11) UTo MOYKHO CYMTATh 3aKOHOM PACHPE/ICICHHsI CITy4aiitHOW BEIMYMHBI.

12) [Tonb3ysich TOMOIHUTEILHBIMI UCTOYHHKAMU, OTIUIIUTE FEOMETPUICCKOE
pacmpezneneHue, OMHOMHUAIbHOE pacipeaeneHue, pacnpenenenue Ilyaccona.

13) [TorpoOHO ONMUIIUTE PACUET BEPOSTHOCTEH B 0OILEM HOPMAIBHOM PACIIPEICIICHHH.

14) B yeM COCTOHT «IIPAaBUIIO TPEX CUTM»?

15) Kako#i 3aKk0H pacripe/Ie/ICHUs CIy4ailHbIX BEIUYUH SBJSICTCS MTPECTbHBIM 3aKOHOM, K
KOTOpOMY NPpUOIMIKAIOTCS APYTUe 3aKOHBI paclpeIesIeHUs IPU BECbMa 4acTo
BCTPEYAIONINXCS THITUYHBIX yCIOBUAX?

16) Kakue mapamMeTpbl HOPMAJILHOT'O 3aKOHA PACIPECICHUS BEPOSTHOCTEH COOTBETCTBYIOT
CTaHJApPTHOMY pacrpeeecHuIo?

17) Kak u3mensiercsi rpaik HOpMaJIbHOTO PACIpe/IeICHHsI C YMEHBIIICHHEM mapamerpa ol | ?

18) Uto ompenenser mapamerp c?

19) Beeraa i HEOOXOUMO XapaKTePH30BATh CIIyYallHYIO BETUMYNHY MOJTHOCTHIO?

20) Kakue 3a1a4n OTHOCATCS K OCHOBHBIM 3a/1auaM MaTeMaTHYCCKON CTATUCTUKH?

21) Kakue TpeGoBaHuUs MPEABSBISIFOTCS K OLICHKE CIydaiiHoi BennunHbl? [TosicHuTe, 9TO
O3HayaeT KaxJ/10€ U3 HUX.

22) Uto BBIOMpaETCs B KAUeCTBE OL[CHKH MaTeMaTHYECKOT0 OXKUIAHUS U
CPEIHEKBAIPATUYECKOTO OTKIOHEHHS CITy4aifHON BEIMYMHBI?

23) Ot vero 3aBHCHUT 3HaUYeHHE KOd(pPurmeHTa tstl | 1 KaK OHO HaAXOAUTCS?

24) Ot 4ero 3aBHCUT TOYHOCTH B OIICHKE U3MEPSIEMOH BETHYHHBI?

25) Koryia BO3HUKAIOT 33714y UCCIIEJOBaHHSI COBMECTHOTO PACIIpeIe/ICHHs BEPOSTHOCTEN
pacuera ko3P puLreHTa KOppeIsun?

26) Ilepeunciure n3BecTHble Bam cBoiicTBa k03 dunmenTa koppemnsauun. Kakoe cBoiicTBO
Han0oJiee yacTo MPUMEHSETCs Ul aHAIM3a JIMHEHHOHN 3aBUCHUMOCTH JIBYX CITy4aitHBIX
BEJIMYNH?

27) KakoB NpUHIIMI TOCTPOCHUS METO/Ia HAMMEHBIINX KBaPaTOB?

28) Kak orieHUBaeTCs JOCTOBEPHOCTh BHIOOPOUHOM Pa3sHOCTH?

»



YueOHBbIC pecypcehbl



Kapra autepaTtypHoro odecne4yeHusi AMCHUNINHBI
(BKJII0YAS JJIEKTPOHHBIE PeCyPChl)

«(OCHOBBI MATEMATUYECKONM 00pa0OTKHU MH(ODPMALTUNY

(HaMEHOBAaHHE JUCIUIIINHEI)

s o0yqarommxcs 00pa3oBaTeIbHON MPOrpaMMbl
(yka3aTp ypOBeHb, IH(P U HAUMEHOBaHHE HANPABJICHHUS OITOTOBKH,)

Hanpasnenue noarorosku: 44.03.05 I1ledacozuueckoe obpaszosanue.

[Ipodun/Hazeanue nporpaMMel: PYCCKHUM SI3bIK 1 HHOCTPAHHBIN SI3BIK.
KBanudukanus (cTenens): baxaiasp




Obecne4eHHOCTH YUeOHO-METOAUYeCKOM JIUTEepaTypoi

HauMmenoBanue

MecT0 XpaHeHus/3J1eKTPOHHbII
ajpec

KosmuectBo
IK3EMILISIPOB/TOUYEK
aocTyna

Jucnuminaa «OcHOBbI MaTeMaTH4YecKOi 00padoTKu HH(popManum»

OcHoBHas JIUTEpaTypa

Pomanosa H.1O.
Kaprames A.B. OcHoBbl
MaTeMaTHYEeCKOH

00paboTKH HHPOPMAITUH.

YyebHoe rocodue. —
Kpacnosipck: PO
KTV, 2015. — 140 c.

[43(1), AHJI(3), AVII(75)

Pomanosa H.1O.
[lenenesny H.B.
CTaTuCTHYECKINE METOIBI

00paboTKK MHPOPMALIUH.

Y4eOHO-METOMUYECKOE
nocobue. — KpacHosipck:
PUO KI'TIY, 2015. - 109
c.

[43(1), AHJI(3), AVII(37)




Pomanosa H.IO.
Kaprames A.B.
MaremaTtuka u
nHpopmaTuka. YueOHO-
METOIMYECKOE TTOCOOHE.
— Kpacnosipck: PUO
KTTIY, 2012. - 176 c.

43(1), AHJI(3), AYII(92)U3(1),
AHJI(3), AYJI(132)

T. I1. ITymkapesa, H. 1O.
PomanoBa. MaremaTunka:

y4eOHO-METOIMUECKOE
nocobue/ - KpacHosipck:
KI'TIY um. B. I1.
Actadnena, 2008. - 176
C.

Marematuka, 9acts 111
DEeMEeHTHI TEOPUH
BEPOATHOCTEN U
MaTeMaTU4YeCcKOon
CTaTUCTHUKH.
Kpacnosipck: PO
KTTIV, 2006, 78 c.,
ITymxkapesa T.I1,
Pomanosa H.1O.,
[Mlenenesuu H.B.

Y3(1), OBUMDU(R),

Kad. UTOuM, ayn 3-54, 15
9K3.

Y4yeOHO-MeTOAHYECKAA
00ecIeYeHHOCTh




CaMOCTOATEJILHOM
padoThI

YMK]JI 8 OBC KI'TTY um. | http://elib.kspu.ru/document/11154
B.II. Acradnena

JlaboparopHsie, Kad. UTOuM
KOHTPOJIbHBIE PabOTHI

Pecypchbl ceTn MHTEpHeT

T. I1. Iymkapesa, | http//www.itoim.kspu.ru/
H. IO. Pomanosa matematika

u 1p.,
Maremaruka.
ONEeKTPOHHBIN
y4eOHUK.-

«CTaTucTuyecKue http://elib.kspu.ru/document/12755
METO/]Ibl 00paboTKH
uH(popManuny, yueOHo-
METOIMYECKOE IToco0ue,
Pomanosa H.1O.,
[lTenenesnu H.B.

HNudpopmannoHHble
ClIpaBOYHbLIC CHCTEMbI




Kapra maTepuajibHO-TeXHUYECKOM 0a3bl TUCHUTIMHbBI

«OCHOBBI MaTEMaTHUECKON 00paboTKH MHGMOPMALTHAID)
(HaMMEeHOBaHKE AMCLUILTUHBI )

Jus1 o6yuarommxcs o0pa3oBare/ibHOI NMPoOrpaMMbl
(yxazaTb ypoBeHb, IH(P U HANMEHOBAaHHE HAIPABIICHUS IIOJTOTOBKH,)

Hamnpasnenue noaroroku: 44.03.05 Ileoazozuueckoe obpaszosarue.
[Tpo¢unu/Hazsanue nporpaMmsl: PYCCKUN SI3bIK 1 MTHOCTPAHHBIN S3BIK..
KBamudukanms (creneHs): 6axarasp

ouHas Gopma oOydeHUs
(yxazaTb npouis/ Ha3BaHHE IPOrpaMMBI U GOpMY 0OyUCHHS)

Aynuropusi OO6opynoBanne

(HarIsAHbIe MOCOOUsI, MAaKeThl, MO/Ie/IH, JIA00pPATOPHOE 000PY/10BaHHE,

KOMIBIOTEPHI, HHTEPAKTHUBHBIE JOCKH, MPOEKTOPHI, HHPOPMALHOHHbIE
TEXHOJIOTHH, TPOrpaMMHOe ofecriedeHue u Jp.)

JIeK1moHHbIC AyIUTOpUHn

Ne 3-10 =  Kommnsrotep ¢ 6a30BbIM HAOOPOM MPOTPAMMHOTO 0OCCIICUCHHS
*  MyJIbTUMEIUIHBIN BUIECOITPOEKTOP

AyAUTOpUHU I CEMUHAPCKUX/ 1a00paTOPHBIX 3aHATUN

Ne 4-12, 2-30, 2-31, » Komnstotepusiit knacce (1 yunrenbckuit + ot 10 g0 17 yyeHnueckux
2-32 KOMITHIOTEPOB ¢ 0a30BBIM HAOOPOM MPOTPAMMHOTO 0OeCTIeUeHHsI)

ITpumedanue: 3amonHATh MpUIOXKeHHE cienyeT ¢ yderoMm TpeboBanuii ®PI'OC BO u mpumepHBIX 00pa30BaTENbHBIX
MPOTPaMM.






