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Mporpammy ovcumnnuHbl paspabotan(a)(n) AoueHT, K.H. (aoueHT) KoctnH A.B. Kadbenpa
MaremMaTtuky 1 NpuknagHon nHgopMaTukn dakynbTeT MatemMaTky N eCTECTBEHHbIX HayK ,
AVKostin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

TEOPETNYECKOE OCBOEHME 00Y4aloWMMNCS OCHOBHbIX pa3aesnoB MaTemMaTki, HeobXxoAnMbIX 4Ns
MOHMMaHUS PONN MaTeMaTUKM B NPOGIECCUOHANBHOW AeSTENbHOCTUN; OOPMUPOBAHNS KyNbTypbl
MbILWNIEHNS, CNOCOBHOCTM K 06006LWeHN0, aHann3y, BOCNPUSTAIO MHGOPMaLIMK, MOCTAHOBKE LENN 1
BbIGOpPY MyTein eé AOCTUXEHNS; OCBOEHNSI OCHOBHbIX METOLOB MaTeMaThku, MPUMEHSIEMbIX B PELLEHUN
3apav.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen "B1.6.19 AncumnnmHbl (Mogynn)" OCHOBHOM
obpaszoBarenbHoit nporpammel 44.03.04 MNpodoeccnoHanbHoe obyyeHue (No oTpacnsiM) N OTHOCUTCSA
K 6a3oBowi (obwenpodeccrnoHanbHoi) yactu. OcBamBaeTtcs Ha 1 kypce, 1 cemecTp.

K ncxogHblm TpeboBaHnsIM, HEOBXOANUMBIM AN U3YHEHUS ONCLUMUMNHBI, OTHOCSTCS 3HAHUS, YMEHUS 1
BUAbI OESTENIbHOCTN, CDOPMMPOBAHHbBIE B MPOLECCE N3YHEHNS WKOMbHbIX ONCUUNIVH: [[eoMeTpus,
Anrebpa n Havana aHanmaa.

OcBoeHMne oncumnnanHbl SBNSeTCS HeobX0ANMMO OCHOBOW AN MOCNEeayoWero N3y4eHns moayneni n
OVCUMNVH BapuaTUBHOM YacTh NPOoddecCnoHanbHOro Lykna 1 KypcoB no Belbopy, Tpedbytowmx
MOCTPOEHMS N UCCNefoBaHNS MaTeMatnyeckmx Moaenein B obpa3oBaTtenbHOn AeSTENbHOCTY.

3. KomneTteHuuun obyuarowerocsi, popmMupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka

LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU
OK-3 CMOCOBHOCTBIO MCMONb30BaTb OCHOBbI €CTECTBEHHOHAYYHbIX U
(0blWeKyNbTypHbIE 9KOHOMMYECKUMX 3HAHWNIA NPU OLEHKE 3PAEKTUBHOCTH
KOMneTeHuunn) pe3ynbTaToB AEATENbHOCTU B Pa3fINyHbIX cdpepax
Or1K-6
(npodhbeccmoHanbHble CMOCOOHOCTBIO K KOTHUTVMBHOWM AESTENBHOCTN
KOMMeTeHuunn)

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXEeH 3HaThb:

- OCHOBHbIE pa3fenbl MaTeMaTuku (TEOPMS MHOXECTB, BEPOSTHOCTb U CTATUCTMKA);
- OCHOBHble CNocobbl MaTeMaTnyeckon 06paboTkn NHpopMaLuu.

2. DONIXEH yMeTb:

- NPUMEHSATb MaTeEMATKKY NPU PELIeHNM NPOGECCUOHANbHbBIX 3a4ay;

- hOopMynNUpoBaTh NPUKNanHble NPobnemMbl Ha S3blke YPaBHEHUIA, CUCTEM YPABHEHWIA, HEPABEHCTB,
rpacnyeckmnx NpeacTaBneHuii;

-NPOBOANTL NPAKTUYECKME pacyeTbl N0 UMEIOWMMCS SKCMEePUMEHTalNbHbIM JaHHbIM Npu
NCMONb30BaHNM CTATUCTUYECKUX TabnnL 1 KOMMbIOTEPHOM NoAnepPXKM (BKM0Yas NakeTh
NPUKNaLHbIX NPOrpamm);

-aHann3npoBsaTtb NonyyYeHHble pe3dynbTaTbl, OPMUPOBATL BbiBOAbI U 3aKNHOYEHUS;
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3. 0ONXeH BnageTb:
- HaBblkaMmM Mo MeToAaM MaTemMaTu4ecko 06paboTkn MHpopMaLINK;
- MateMaTm4yecknm annapatom obpaboTku AaHHbIX.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
- NPUMEHSITb Pe3ynbTaTbl OCBOEHWUS ANCLMMIVHBI B NPOECCUOHANbHOM 0eATENbHOCTA

4. CTpyKTypa u cogepxaHue AUCLUMNINUHBI/ Moayns
Obwas Tpya0eMKOCTb AUCLMMNIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCUMMIUHBI: OTCYTCTBYeT B 1 cemecTpe.

CyMMapHo no AucumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AOMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHON paboTbl N0 AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCLUUNIUHbI/MOAYNS

Buabl 1 yacbl
ayauTopHOM paborThbl,
Henens UX TPy AO0EMKOCTb Tekywue copmbl
cemecTpa (B yacax) KOHTpOns
MpakTuueckumelllaboparopHbie

3aHATUA paboTbi

Paspen
N AducunnnuHbl/ CemecTp
Monyns

Nekuun

Tema 1. OcHOBHblE
cpencrtea
npencrasneHuns
nHdpopmauum B
mMatemMaTtuke n nx
1 |ncnonb3osanne B 1 3 4
‘(NnpodpbeccroHanbHou
0eaTenbHOCTW.
SOnNeMeHTbl NTMHENHON
anrebpbl n
aHaNMNTUYECKOW
reomMeTpumn

Tema 2. OnemeHThl

2.[Teopun MHOXeCTB. 1 2 2 0

DyHKUMN

Tema 3. OnemMeHTbl

3 [reopum Bep0$|THVOCTel7| n 1 3 4
mMaTeMaTn4yeckom

CTaTUCTUKN

Tema 4. 3nemeHTbI
MaTtemMaTmnyeckomn
4.[cTaTUCTUKN. DNEMEHTDI 2 0 0 0
MaTeMaTnyeckoro
aHanmaa
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N 'D'"Kn""')""’:_r;"”b'/ C("w'echcemecrpa (B yacax) \ll(ompgt:mp
Ay Nekumu MpakTnyeckmelllaboparopHbie
3aHATUSA paborbl

Tema . NToroeas Ok3ameH
. 2 0 0 0

doopma KOHTpons

Ntoro 8 10 0

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. OcHOBHble cpeacTBa NpeacraBneHus MHopMaLum B MaTeMaTuke 1 ux
ncnonb3oBaHue B NpodecCMoHanbHON AeATeNbHOCTU. DNeMeHTbl IMHENHON anrebpbl 1
aHanUTU4YecKowu reomeTpum

neKuMnoHHoe 3aHsiTne (3 yaca(os)):

NcTopus noHATMS MHGopMaumn; Knaccugoukaumns MHopMaLumMmn, ee CBOMCTBA; 3Ha4YeHe TEpMUHA B
pasnnyHbIX 06NacTsax 3HaHWS; XxpaHeHue, nepeaaya 1 obpaboTtka UHgopMaLmm; cnocobel
npencTaBNeHUs MHPOPMALIMKN; MaTeMaTUYeCKMe CpeacTBa NpeacTaBNeHUs MHGPOPMaLIMN.
CocTaBneHne MateMaTn4yeckolr MoOLENN TUNOBbLIX NPOECCHOHANBbHbIX 3a4ay.

npakTudeckoe 3aHsitne (4 yaca(os)):

CosnaHue Tabnuubl 1 BbiNONHEHNE pacyeToB. [10CTpoeHne rmcTorpamm U guarpamm ¢ NoMoLLbo
9NEKTPOHHbIX Tabnuu Ha npumepe MS Excel. YpaBHeHne kak MatemaTnyieckast MoLenb.
VHTepnpeTaums pesynbTatos peleHns ypasHeHun. PeweHne 3anaq.

Tema 2. 9nemMeHTbl TEOPUN MHOXECTB. DYHKLMN
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OCHOBHbIE MOHATUS TEOPUM MHOXECTB, UCTOPUS CTAHOB/IEHMS TEOPUN MHOXECTB; HauBHas ”
akcuomatmyeckasi TEopun MHOXECTB; CPaBHEHME 1 0TODPaXeHNe MHOXECTB; onepaunn Haa
MHOXEeCTBaMu; 0eKkapToBoe NpomsBeneHne MHOXeCTB. OCHOBHbIE NOHATUS Teopun rpadoos.
OCHOBHble TeopeMbl TeopUK rpacpoB, OPUEHTUPOBAHHDIN rpadd, CMELAaHHbIA rpady, N30MOPGOHbIN
rpado, AOMONHUTENbHbIE XapakTepUCTMKK rpadooB; 0606weHre NoHsATUS rpadgoa. Obuee NnoHATHE
oyHKUMKn. Onepauunn Hag PyHKUNSMM, KOMIO3ULMA OyHKUMIA, oBpaTHas oyHKLUNS; MOHOTOHHbIE,
orpaHuyeHHble, YeTHble U HeYeTHble, nepnoanyeckne yHKLMN.

npaktnyeckoe 3aHsitne (2 4aca(os)):

MpuMeHeHne Teopun MHOXECTB B 06paboTke MHpopMaumn. Vicnonb3oBaHne Teopun rpadoos ons
npencrtasneHust n 06pabotkm nHpopmaumm. MoHsiTne doyHkumn. ObnacTb ee onpeneneHuns.

Tema 3. dnemeHTbl TEOPUN BEPOATHOCTEN N MaTEMaTUYECKON CTaTUCTUKN
JNleKLMoOHHoe 3aHsitne (3 4aca(os)):

Knaccunyeckoe onpeneneHve BepoaTHOCTU. MeToabl BbIYUCNEHUS BEPOSATHOCTEN. Y CNOBHAS
BEPOSATHOCTb. PopMyna nonHom BeposTHoCTU. Popmyna baneca. Cxema BepHynnn.

npakTnyeckoe 3aHsitne (4 4aca(os)):

CnyyaiiHble cobbITUS. TEOPEMBI CIIOXEHNS U YMHOXEHNS BEPOATHOCTEN. [TonHas BEPOATHOCTD.
3akoHbl pacnpeneneHns ANCKPETHbIX U HEMPEPbIBHbIX CyYaiHbIX BENNYUH. YcnoBble
XapakTePUCTUKN CNyYalHbIX BENNYMH.

Tema 4. AnemeHTbl MaTEMaTUYECKON CTaTUCTUKN. DNeMEeHTbl MaTeMaTU4ecKoro aHanmsa

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB p
Tema 1. OcHOBHbIE
cpencrea
npeacTaeneHns
WHdpopmMaLnm B
mareMaTmke n nx
NCNONb30BaHMe B MoprortoBka K .

1. . 1 1 YCTHbIV on )
npogoeccnoHanbHom YCTHOMY ONpocCy. 8 c onpoc
nesaTenbHOCTN.

OneMeHTbl NMHENHOoN

anrebpbl 1

aHaNMNTN4YeCcKomn

reomeTpuun

Tema 2. OnemeHTbI NooroToBKa K

2.|Teopu MHOXECTB. 1 KOHTPONbHOW 8 K;)g;gganaﬂ
DyHKUMM paborTe. P .
Tema 3. OnemeHTbI

’ . NooroToBka K
3 Teopun BEPOSATHOCTEN U y Kc?l-ﬂ Oo;?ngM 58 KoHTponbHas
‘IMatemaTnyeckon a6 OE o paborTa.
CTaTUCTUKKN P :
Tema 4. OnemeHThl
mMareMaTn4eckomn NooroToBKa K

4.[cTaTUCTUKN. DNEMEHTbI 2 KOHTPO/IbHOW 63 K;)g;gganaﬂ
MaTeMaTn4ecKoro paborte. P '
aHanuaa
NToro 117

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHus

B npenogaBsaHnn ancunninHbl NCNOJIb3YKOTCA cneaylouwne o6pa30|3aTeanb|e TexHonornn:

VHdbopMaumoHHbIEe TEXHONOTMK - 0O6y4YeHne B aNEKTPOHHO 06pasoBaTesibHOM Cpele C Lesbto
pacwunpeHns ooctyna Kk obpasoBaTtenbHbIM pecypcaM (TEOPETUYECKN K HEOTPaHUYEHHOMY 06 beMy U
CKOPOCTM O0CTyna), yBenMyeHNs KOHTaKTHOro B3auMo4encTBns ¢ npenofgasarenem, NoCTpoOeHUs
NHOMBUOYaNbHBIX TPAEKTOPUIA MOATOTOBKN M 0O BEKTUBHOIO KOHTPO/S 1 MOHUTOPWHIA 3HAHWUI
CTYOEHTOB.

MpobnemMHoe 0by4eHne - CTUMYNMPOBAHUE CTYAEHTOB K CAMOCTOATENBHOMY NPUOBPETEHUIO 3HAHWIA,
HEeobX0AMMbIX ANS PELEHNs1 KOHKPETHON Npobnembi.

KoHTekcTHOE o6yquV|e - MOTUBaAUWA CTYOAEHTOB K YCBOEHUIO 3HaHWN nyTem BbISABIEHNA cBA3en
MeXngy KOHKPEeTHbIM 3HaHNEM 1N ero NpUMeHeHeM.

MexancumnnmHapHoe oby4eHmne - NCNONb30BaHME 3HAHWIA U3 pasHblX 0bnacTein, nx rpynnupoBka u
KOHLUEHTpauus B KOHTEKCTE pelaemMoin 3aaayun.

Onepexaromaﬂ CaMOCTOATENNbHAA pa60Ta - U3y4eHune CtyaeHTamMm HoBOro martepumana oo ero
N3y4eHna B xone ayauTOPHbIX 3aHATUN.

6. OLueHOUHble CPeAcTBa AJ1s TEKYLLLEro KOHTPO/S yCneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram 0CBOEHUS OUCLUNMMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. OcHOBHble cpeacTBa NpeacrasneHus MHpopmaLum B MaTemMaTtmke U ux
ncnonb3oBaHue B NpodecCMoHaNnbHON AeATeNbHOCTU. NeMeHTbl IMHENHON anrebpbl 1
aHanUTUYecKowu reomeTpum

YCTHbI onpoc. , NpYMepHble BOMPOCHI:
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VcTopusa noHsaTms nHgoopmaumm. Knaccudpukaums nHcpopmaumm, ee csoncrea. Marematnyeckune
cpencTsa npeacrasneHns uHgopmaumm. OCHOBHble CpeacTBa NpeacTaBneHns nHgopmaumm B
matematuke. Vicnonb3oBaHne cpopmyn, Tabnuu, rpadnkos B NPOGECCUOHANBHOM OEeSTENbHOCTH .
MaTtemaTnyeckme Mooenu kak cpeacTso paboTbl ¢ MHpopMaumein. XpaHeHne, nepenada u
obpaboTka nHdopmaummn. Cnocobbl npeacTaeneHns uHpopmaumm. CoctaBneHne MmaTeMaTn4yeckoi
MOJeNn TMNOoBbIX NPOdPEeCCMOHaNbHbIX 3aaa4. MatemaTtunyecke Mooeny Kak CpeacTso paboThl C
NHpopmMauuein. PeleHne cuctem NUHeEHbIX ypaBHeHUn. CocTaBneHne pasnnyHbiX BUOOB YPaBHEHW
NPAMOI Ha NMNOCKOCTW.

Tema 2. 9nemeHTbl TEOPUM MHOXECTB. DYHKLMUU
KoHTponbHas paboTa. , npMMepHbie BOMPOChHI:

1. CpaBHuUTbL MHOXeCTBO A ¢ MHOXecTBamu B, C, D. Ecnu MHOXecCTBa nepecekaloTcs, HalTn nx
nepeceyeHns. HaiiTn yHnBepcanbHOe MHOXECTBO ONs AAaHHbIX MHOXECTB. M1306pasnTb OTHOWEHNS
MEeXy MHOXEeCTBaMu C NOMOLLbIO KpyroB ditnepa-BeHHa. A = {KpacHbIii, XenTblid, CUHNIA, 3eNEHbIR}.
B = {kpacHbli1, xentblit}. C = {XXenTbliA, CUHWUIA, YepPHbIIA, OpaHXeBblit}. D = {Kopn4HeBbIii, ronybo,
PO30BbIi}. 2. HaNTK MHOXECTBO, aBnsoweecs pa3HocTbio MHoxecTB A ={1,2,5,7,10} n B ={2, 3,
5, 6, 7, 9}, " MOWHOCTb HaMAeHHOro MHoxecTBa. [ocTpontb anarpammbl Annepa-BeHHa. 3. LaHbl
mHoXecTBa A ={a, e, f,d, k, I}, B={b, c, e, d, k, m}. B peaynbTare kakon onepauunn Hag A n B
nonyyeHol MHoXecTBa C ={a, b, ¢, d, e, f, f, k, I, m}, D = {Bce BykBbl natuHckoro andgpasuta}, E = {b, c,
m}, F={e, d, k}, G ={a, f, [}? 4. B 6byxrantepum mebenbHoi doabprkn 6bin0 obHapyXeHO
PacxoXxAeHne B CBEAEHMSAX: 3a MecsL, 00Wwmin 06 beM M3roTOBNEHHbIX KpoBaTen 1 kpecen 780
e[VHUL, HO, MO AaHHbIM N3 KPOBATHOrO Liexa, KposaTten BbinylweHo 360, N3 KpecenbHOoro uexa Bbiwiio
540 kpecen. B 4eM npmymnHa pacxoxXOeHns OaHHbIX, CKOTIbKO HAa CaMoM Aene Kpecen 1 KposaTen
BbIMyCKalT cooTBETCTBYIOWME Lexa? 5. B rpynne 40 ctyneHToB. M3 Hux 23 nobat 6ontatb Ha
3aHsATUSX, 13 - pewatb 3agayn, 11 nobAT Ha 3aHATMAX cnaTtb. Cpeaun Tex, KTo bonTaeT Ha 3aHATUSX,
MOCTOSIHHO 3acbinaloT - 7, a cpeaun Tex, KTo pelaeT 3a1a4yu, 3acbinatT To/bko 3. bontaTb 1 pewaTtb
3aja4m yMeloT 8 Yyenosek; a 2 4enoBeka ycrnesaloT Ha 04HOM nape genatb Bce Tpu gena. CKonbko
CTyOEeHTOB BOOOLLE HMUYErO He NbAT? 6. Ha BCTynuTEenbHOM ak3aMeHe No Matematuke Hbinm
npennoxeHbl TpK 3aaayn: no anrebpe, nnaHumeTpun n ctepeomeTpun. Mz 1000 abutypreHToB
3apavy no anrebpe pewwunm 800, no nnaHumeTpum - 700, a Nno ctepeomeTpumn - 600 abUTypUEHTOB.
Mpwn aToM 3aga4m no anrebpe n nhaHumeTpun pewmnnm 600 abutypueHToB, No anrebpe un
ctepeomeTpun - 500, no nnaHnMeTpumn n ctepeometpun - 400. Bece Tpu 3apayn pewvnu 300
abuTypmeHToB. CKONbKO abUTYPUEHTOB HE PEWNAN HU O4HOW 3aaayn? 7. Beilbepute Takune
MHoXecTBa A 1 B, uto A sBnsetcsa nogMHoxecTtsoM B. a. A={1,2,5} B={1,2,3,4}; b. A={1,2,3,4}
B={1,2,3}; c. A={1,2,4} B={1,2,4,5}. 8. NepeceyeHnem mHoXxecTB A={1,2,6,7,9,12,22} n B={2,6,9,12}
byneTt MHOXecTBO a. {2,6,9,12} b. {1,7,22} c. {1,2,6,7,9,12,22} 9. HaiiTn obnacTb onpeneneHns
doyHkummn. 10. iccneposatb doyHKUUIO HA MOHOTOHHOCTb.

Tema 3. AneMeHTbl TEOPUMN BEPOSATHOCTEN U MaTEMaTUYECKOW CTaTUCTUKN
KoHTponbHas paboTa. , NpMMepHbie BOMPOCHI:
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1. B uexe pabotatot 6 MyXX4uH 1 4 XeHwWwmHbl. Haynadvy otobpaHbl 7 Yenosek. HaiiTn BeposiTHOCTb
TOro, 4TO Cpeaun HUX HaxooaTcs 3 XeHwuHbl 2. B awwnke cpeaun 100 getanen HaxoamTcs 1
bpakoBaHHas. V3 swwrka Haynadvy uasnedeHol 10 netaneir. HaiiT BEpOSITHOCTb TOr0, 4TO CPEean HUX
okaxetcs 6pakoBaHHasl. 3. B kopobke 5 oanMHaKoBbIX N3OeNWiA, MPUYEM 3 U3 HMX OKPaLLEHbI.
Haynady nasneyeHbl 2 nagenuns. Hamntn BeposTHOCTb TOro, YTO Cpeaun 2-X U3BNEYEHHbIX U3OENNA
oKaxeTcs: a) 04HO oKpaleHHoe; 6) 2 okpalleHHbIX; B) XOTs1 Obl 0IHO OKpalleHHoe nusaenve. 4.
BeposiTHOCTV NOSIBNEHNS KaX40ro M3 ABYX HE3aBUCUMbIX COObITMIA A 1 B cooTBETCTBEHHO paBHbI 0,6
n 0,5. HanTtn BEpOATHOCTb NMNOSIBNEHNS TONbKO OOHOM0 U3 HUX. 5. Y3en cooepXxuT 2 He3aBncumo
paboTatowmx getann. BeposaTHOCTU oTkasa oetanu cooTBeTCTBEHHO paBHbl 0,05 1 0,08. Haittn
BEPOSITHOCTb 0TKa3a y3na, ecnv Ans 3Toro 4ocTaTo4Ho, YTobbl 0TKasana xoTs 6bl ogHa netasnb. 6.
BeposiTHOCTb N3roToBneHns getanu Bbiclwero copta pasHa 0.4. Hantm BeposATHOCTb TOro, 4To 13 260
netanei nonosuHa byaet Boicwero copTa. 7. Opyauve CTpensieT no MUWEHN 00 €€ YHUHTOXEHUS.
3BeCTHO, 4TO ANS YHUYTOXEHNS MulweHn TpebyeTtcs aBa nonagaHus. BeposaTHOCTb nonaaaHus B
MULLEHb NPV OAHOM BbICTpene pasHa 2/3. HaitTin BeposiTHOCTb TOro, 4To ByaeT Npon3BeaeHo: a) Tpu
BbicTpena; 6) YeTblpe BbICTPENA; B) CBbIlWe ABYX BbICTPeNoB. 8. B AByx ypHax coaepxatcs benbie
YyepHble Wwapbl. B nepBoit ypHe oanH 6enbiil 1 YeTbipe YepHbIX Wwapa, BO BTOPOK Tpu 6enbix 1 ABa
YyepHbix Wwapa. N3 Hayran BolbpaHHO ypHbI, M3BeKatoT wap. Haintn BeposTHOCTb TOro, YTO 3TOT Wap
6yneT YepHbiM. 9. Mo Lenv NPoM3BOANTCS YETbIPE HE3ABMCUMbIX BbICTPENa. BeposiTHOCTb
nonagaHus nNpu kaxaom soictpene pasHa 0,2. [1ng nopaxeHus uenv 3asefoMo OCTATOYHO ABYX
nonagaHunin. Hantn BepoaTHoCTb nopaxeHus uenn. 10. [NepBbii CTYOEHT YCNEWHO CAACT 9K3aMeH C
BEPOSATHOCTbIO 0,6. BTOpOM CTYOEHT yCnewHo caacT 9Kk3aMeH ¢ BepoaTHocTbio 0,8. Hangute
BEPOSATHOCTb YCMELWHOW caayn aKk3amMmeHa OBYMS CTyLEeHTaMMU.

Tema 4. SneMeHTbl MaTeMaTUYECKON CTaTUCTUKKU. DNeMEHTbl MaTeMaTUYeCKOro aHanmsa
KoHTponbHas paboTa. , npMMepHbie BOMPOChHI:

1. Haiitn momy n mennaHy Bbibopku: 2, 6, 6, 8, 8, 9, 9. 2. NprBeaeHbl pe3ynbTaTbl UISMEPEHUS ANVHbI
(cMm) cnyyaiiHo oTobpaHHbIX pacTeHuii ogHoro Buaa: 45, 51, 53, 55, 56, 56, 57, 57, 57, 58, 58, 58, 58,
59, 61, 61, 62, 62, 62, 62, 62, 63, 63, 63, 63, 63, 64, 64, 65, 65, 66, 66, 67, 67, 68, 69, 70, 70, 72, 75.
Crpynnuposatb gaHHble B 6 nHTepBanos. 3. B xoge nposeneHns akCcnepuMeHTa rnonyyeH
cnenyowmii Habop oaHHbIx: 15; 20; 18; 20; 25; 11; 12; 13; 24;23; 23; 24; 21; 22; 21; 23; 23;22; 21;
14; 14; 22; 15; 16; 20; 20; 16; 16; 20; 17; 17. BoinonHWUTb paHXupoBaHNe nNpusHaka u CoCTaBuTb
6e3nHTEepBanbHbI BApUaLMOHHbIA psaa pacnpeneneHus. 4. B xone npoBeneHns akcneprmMeHTa
nonyyeH cnenyowmii Habop paHHbIX: 15,4; 15,5; 16,2; 15,9; 13,6; 15,6; 13,7; 16; 16,2; 16,0; 14,2;
16,1;15,8; 15,2; 16,2; 15,3; 14,5; 15,0; 15,0; 16,3; 15,8; 14,2; 15,3; 15,2;16,0; 14,2; 14,5; 14,2; 15,6;
15,0; 16,8. NMocTpouTb ructorpammy pacnpeneneHus. 5. B xone nposeneHns akcnepuMeHTa nonyyeH
cnenyownii Habop naHHbIx: 14; 14; 25; 15; 12; 8; 18; 23; 14; 11; 18; 18; 12; 29; 16; 17; 13; 15;20; 10;
17;16; 18; 16; 14; 9; 15; 13; 20; 28; 9. HaiAiT yncnoBble XxapakTepUCTMKN BbIOOPOYHOW
COBOKYMHOCTMN:XapakKTEPUCTUKN MONOXEHNS (BLIDOPOYHYIO CpeaHIoo,Moay, MeamnaHy). 6. Mo
CTaTUCTNYECKOMY pacrnpeneneHnto BbIbopkm yctaHoBmTe ee 06beM. 7. Mpu coumonornyeckom
onpoce BO3pacTbl ero y4aCTHUKOB(B rogax) okasanuch Takmmn: 28, 52, 53, 45, 38, 31, 35, 28, 29, 21.
Yemy paBeH 06bem Bbibopkm? 8. MNMocTpoutb ructorpammy pacnpenenenms. 9. Hantu yncnosble
XapakTepUCTNKM BLIDOPOYHON COBOKYMHOCTN: XapakTEPUCTUKM NONOXEHUS (BbIODOPOYHYIO CPEaHIOL,
moay, meamnaHy). 10. Haintn yncnosble xapakTepUCTKM BbIDOPOYHON COBOKYMHOCTU: XapaKTepPUCTMKM
paccesiHns (BbIDOPOYHYIO AUCNEPCUIO, CPELHEKBALPATUYECKOE OTKIOHEHNE).

UtoroBas chopmMa KOHTponsi
9K3aMeH (B 2 cemecTpe)

MpuMepHbIE BONPOCHI K 9K3aMEHY:

1. OcHOBHble cpencTea NpeacTasneHns nHpopmaunm B MaTemaTtuke.

2. Nicnonb3oBaHue goopmyn, Tabnuu, rpadouKoB B Neaarormyeckomn esiTenbHOCTH .

3. Matematuyeckne Mogenu Kak CpencTso paboTbl ¢ MHGOpMaLmein

4. ['padpbl.

5. MHoxecTBa.

6. PyHKUMN N NX CBONCTBA (MOHOTOHHOCTb W OFPaHUYEHHOCTb).

7. DYHKUMN N NX CBONCTBA (YETHOCTb-HEYETHOCTb, NEPUOANYHOCTD).
PermcTpaumoHHblii Homep 967326619 PAEKTPOHHDIH
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8. OCHOBHbIE MOHATUS TEOPUM BEPOSATHOCTEN.

9. Knaccuyeckoe onpeneneHne BepoATHOCTU.

10. YcnoBHasa BepOATHOCTb.

11. nckpeTHble CrnyYyanHble BENNYNHDI.

12. BblyncneHne 4YncnoBbiX XapakTepucTuK Cly4arHbIX BENNYUH.

13. Cratuctnyeckre Metoabl 06paboTkn aKCNEPUMEHTANbHbBIX AaHHbIX.
14. CTatncTn4eckoe oLeHBaHNE 1 NPOBEpPKa rmnoTes.

15. PelwweHne cncTemMbl NMHENHbIX YyPaBHEHWIA.

16. Buabl ypaBHEHMI NPAMOI HA NAOCKOCTMW.

7.1. OcHoBHas nuTeparypa:

1. BepesnHa H. A. MaTtemaTtuka: yuebHoe nocobue / H.A. bepeauHa, E.J1. MakcuHa. - M.: UL, PUOP:
HNLU UHdppa-M, 2013. - 175 c. - URL: http://znanium.com/bookread2.php?book=369492

2. Typeuknii B.4. Matematuka n nHgpopmatuka: YuebHuk. - 3-e nag., ncnp. u gon. - M.: UHOPA-M,
2010. - 558 c. - URL: http://znanium.com/bookread.php?book=206346

3. Y1kuH B. B. Matematuka n nHgopmatuka: yuebHoe nocobve / B.b. YtkuH, K.B. BanonH, A.B.
Pykocyes. - 4-e u3g. - M.: Jawkos n K, 2011. - 472 c. - URL:
http://znanium.com/bookread2.php?book=305683

7.2. JlononHuTenbHasa nuteparypa:

1. Buptokosa J1. . Teopus BepoSTHOCTEN 1 MaTeMaTnyeckas ctatmctuka: yiebHoe nocobue /
Buptokosa J1.I'., Bobpwuk ".N., MaTBeeB B.W., - 2-e naa. - M.:HALL UHD®PA-M, 2017. - 289 c. - URL.:
http://znanium.com/bookread2.php?book=370899

2. Mnotoea M.IO., CamoxBanosa E.A. MaTtemaTnyeckasi obpaboTka nHgopmaummn: y4ebHuk n
npakTvkym ans 6akanaspos. - M.: KOpaiit, 2014. - 344c. (7 3k3.)

3. Pykocyes A. B., BanauH, K. B. Teopus BeposTHOCTEN 1 MaTteMaTtnyeckas ctatmctuka: YuebHuk /
K. B. banguH, B. H. bawnbikos, A. B. Pykocyes. - 2-e uaga. - M.: Jawkos n K, 2010. - 473 c. - URL:
http://znanium.com/bookread2.php?book=414902

7.3. UHTepHeT-pecypcChbl:

BecnnatHbIn pecypc ans cTyneHTos - http://math24.ru/calculus-list.html
Bnbnunoknyb - http://www.biblioclub.ru

ObpasoBaTenbHbIi MaTeMaTMYeCcKunin canT - hitp://www.exponenta.ru/
Y4ebHble MmaTtepuansl - http://math.fizteh.ru/study/

YyuebHble nocobus - http:/kpfu.ru/main_page?p_sub=14502

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "MaTtematumka" npegnonaraeT UCNONb30BaHNE Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:

PervncrpaumnoHHbli Homep 967326619 SAEKTPOHHBIH
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHOM nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoieHneM BCex aBTOPCKUX M CMEXHbIX Npas.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbnnoTeyHol cucteme "KoHcynbTaHT cTyaeHTa" , LOCTYN K KOTOPOW NpeaocTaBneH
CTyaeHTaM. OnekTpoHHas bubnnoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenoctasnser
MONTHOTEKCTOBbIN AOCTYN K COBPEMEHHON y4ebHOI NMTepaTtype No OCHOBHLIM ANCLUNINHAM,
N3y4aeMbiM B MEOULNHCKMX By3ax (MpencTasneHbl u3gaHns Kak YACTo MeguuUHCKOro npodouns, Tak
M NO €CTECTBEHHbIM, TOYHbIM 1 06WeCTBEHHbIM HaykaM). SBC npenocTaBnset By3y Hanbonee nonHbie
KOMMNEKTbl HEOBX0AMMO NNTEPATYpPbl B COOTBETCTBUN C TPEOOBAHMSAMU rOCYLAPCTBEHHbIX
obpasoBaTeibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPaB.

NHTepakTnBHasa TpnbyHa, akpaH, NpoeKTop.
MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IrOC BINO un yyebHbIM nnaHom no

HanpaeneHnto 44.03.04 "MpodoeccrnoHanbHoe 0byyeHne (No oTpacnsam)” n NPogonIo NOAroTOBKM
JlekopaTnBHO-NpUKNagHoe NCKYCCTBO N AMU3aliH .
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