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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK U
UX pOJIM B 0Opa30oBaHUM, HEOOXOAUMOM Ka)XJOMy 4eloBeKy. Bo3pacraer umcio
npodeccuit, Mpu OBIAJACHUN KOTOPBIMU TpedyeTcst Xxopolias 06a30Basi MOJATOTOBKA B
00J1aCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl MIPOIOJKEHHUS
oOpa3oBaHus U JUIs YCIIEUTHOW MpodecCHOHANIbHON Kapbephl.

Kaxx b1l 4enoBeKk MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JAaHHBIX. A T 0O0CHOBAHHOTO MPUHSTHUS PEIICHUS B YCIOBUAX HEAOCTaTKa
WM U30bITKa WHYOPMAITUU HEOOXOAUMO B TOM YHCJIE XOPOIIO C(OPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyyaromuxcsi QyHKIIHOHATBbHYIO TPaMOTHOCTh, BKITIOUAIOIIYIO B C€0sl B KQUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIE  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSATHOCTHBIA XapaKTE€p MHOTHX PEAJIbHBIX IPOLECCOB M 3aBUCUMOCTEH,
IIPOU3BOJMTH MPOCTENIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHAIU3a U
IPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OOIIecTBa M roCyJapcTBa
npuobIaeT oOyyaroumxcs K OOILECTBEHHbIM HHTepecaM. l3yueHue ocHOB
KOMOMHATOPUKHN pa3BUBAaET HABBIKU OpraHU3alUM Tepedbopa U mojacuéra yucia
BAPUAHTOB, B TOM YHCJI€ B MPUKIAJAHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHmaamMeHT AJist GOpMUPOBAHUS KOMIIETCHIINMN B
00nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOATHOCTH OOOTalIalOTCsl MPEACTAaBICHUS OOYyYarolMXCi O COBPEMEHHOM
KapTUHE MHpa M METOJlaX €ro HccienoBaHus, (HOpMUpPYETCs MOHUMAaHUE POJIHU
CTaTUCTUKU KaK UCTOYHUKA COLMAIBHO 3HAYMMON MH(POPMALIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C JAHHBIMH LIEJISIMU B CTPYKTYpE MPOrpaMMbl yueOHOTO Kypca
«BeposTHOCTP M CTAaTUCTUKa» OCHOBHOTO 0OIIEro oOpa3oBaHMs BbIJCIICHBI
CIIEIyIOLME COAEpKaTENbHO-MeToAnYeckue auHuu: «lIpencraBieHne NaHHBIX U
omucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DIEMEHTbl KOMOWHATOPUKW,
«BBenenue B Teoputo rpadony.

Conepxanue nuHun «lIpencraBieHue TaHHBIX U ONMUCATENIbHAS CTATHCTUKA
CIIY’KUT OCHOBOM 7151 pOpMUPOBaHUS HABBIKOB padOTHI ¢ MH(MOpPMAIUEH: OT YTCHHUS
¥ MHTEpHpeTanuu uH(popMaIu, IpeIcTaBICHHON B TaOnHIax, HA AUarpaMMax u
rpadukax, 10 cOopa, MPEACTaBICHUS W aHajJu3a JAHHBIX C HCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccerBaHusa. Pabortas ¢ JaHHBIMU,
oOydJaromnifecss yd4aTcsi CUMTHIBATb W HMHTEPIPETUPOBATH AHHBIC, BBIJBUTATH,



apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEUINNE THUIOTE3bl, Pa3MBIIUIATh HaJ
dbakTopamMu, BBI3BIBAIOIIMMH HW3MEHUMBOCTh, W OIIEHWBATh WX BIUSHHEC Ha
paccMaTpUBaeMbIe BETMYUHBI U TIPOIECCHI.

NHTYyUTUBHOE TPEACTABICHUE O CIy4ailHOW H3MEHYMBOCTH, MCCIIEIOBAHHE
3aKOHOMEPHOCTEH ¥ TEHJECHIIMM CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW [JIst
U3YYCHUS TEOPUH BEPOSTHOCTEH. boyblioe 3HA4YCHHE HWMEIOT TPAKTUYCCKUC
3aJIaHUs, B YACTHOCTH OMBITHI C KJIIACCHICCKUMHU BEPOSTHOCTHBIMUA MOJICIISIMH.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIy4ailHOTo
coObiTus. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTEUITUMU METOJJaMU BHIYUCIICHHS BEPOSITHOCTEH B CIIy4alHBIX SKCIIEPUMEHTaX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH HMCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh W pemaTh Ooyiee CIOKHBIE 3ahaud. B ydeOHBIN Kypc
BXOJISIT HAYaJIbHbIC TPEACTABJICHUSI O CIyYallHBIX BEJIMYMHAX W HUX YHUCIOBBIX
XapaKTePUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAOIIMXCS C
MHOKECTBAMH M OCHOBHBIMHU OTEpAIUsIMU HaJl MHOYKECTBAMH, PaCCMAaTPUBAIOTCS
IPUMEPHI TIPUMEHEHUS IS PEIICHHs 3a7a4, a TaKXKe HCIOJIb30BAHUS B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzyudaercs ydeOHbI Kypc «BeposTHOCTh W CTaTUCTHKa», B
KOTOPBIN BXOIAT pa3zaeibl: «[IpeacTaBienne TaHHBIX U ONTUCATEIbHAS CTATUCTUKAY,
«BeposTHOCTBY, «D7eMEHThl KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

Ha uzydenne yueOHoro kypca «BeposiTHOCTh U cTaTuCTHKa» oTBOaUTCA 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezenio), B 8 kiacce — 34 yaca (1 gac B Hezieno),
B 9 kiacce — 34 gaca (1 gyac B HeeI0).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3allOTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnucartenpHasi CTaTUCTHKA: cpefHee apu(MeTHUecKoe, MeIWaHa, pa3Mmax,
HauOoJIbIlIee M HAWMEHbBINEE 3HAYCHHs HAOOpa YHCIIOBBIX NaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CnyyaliHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
4acToTa. PoJIb MaIOBEPOSITHBIX U MPAKTHYECCKU TOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmiecTBe. MoHeTa U urpajibHas KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nwmkisl. [yt B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenne 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenne NaHHBIX B BUE TA0IMIL], TUarpamMmm, rpa)ukoB.

MHOX€ECTBO, JJEMEHT MHOXKECTBA, NOAMHOXKeCTBO. Onepaunn Hax
MHOECTBaMU: 00beIMHEHUE, epeceueHue, qonoHeHue. CBOWCTBA onepaiuii Hajl
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB MJis
OMMCAHMSI PEaTbHBIX MPOLIECCOB U ABJICHU, TPU PELICHUU 3a]1a4.

N3mepeHne paccenBaHMs AaHHBIX. /ucnepcus M CTaHIAPTHOE OTKIIOHEHHE
YHCIIOBBIX HA0OOPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL cilydyallHOro omnbiTa. CiydaiiHble COOBITHS.
BepositHocT  coObiTuH. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coObITusIMU. CoyyaliHblil BBIOOp. CBsI3b MEXAY MajJOBEPOSTHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBA 1€PEBBEB: EAMHCTBEHHOCTB ITyTH, CYILIECTBOBAHUE BUCAYEH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemienue 3anau ¢ momoiibio rpados.

[IpoTuBomnonoxupie coObiTUsl. [uarpamma Oinepa. OObeIUHEHHE W
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAs BEPOSITHOCTh. [IpaBwino ymHOxeHus. HesaBucumbie
cobpiTus. IlpencraBnenue skcnepuMeHTa B BHAE JepeBa. Pemienue 3agad Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIINBI0 JIepeBa CIYyYaWHOTO HKCIIEPUMEHTA,
nuarpamm Jinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BHAE TaOJMI, Jguarpam™m, Tpa@uKoB,
UHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHHE TabIull, Juarpamm, rpadukos 1o
peabHBIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIIO coueTaHUl. TpeyrobHUK
[Tackains. Pemenue 3aau ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposTHOCTh. CiydailHbI BBIOOp TOYKH M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

HcnsiTanue. Ycenex u Heyaada. Cepust uCNIbITaHUM 10 niepBoro ycnexa. Cepus
ucnelTanuii bepaysm. BeposatHocTu coObITHII B cepun ucnibiTaHui bepHyu.

CiydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOSITHOCTEM. MaremaTndeckoe
oXuJaHue u aucnepcus. llpumepbl MaTeMaTHYeCKOro OXKHMJIAaHUA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHudecKoe OXWIAHHUE U
JUCIIEPCUSl  CIYyYalHOM BEIWYMHBI «YHUCJIO YCIEXOB B CEPUM HCIBITAHUN
bepnyum».

[Tonarue o 3akoHe OoybIIMX yucel. M3MepeHue BEpoATHOCTEW C MOMOIIbIO
yacToT. Poib 1 3HaUeHHe 3aK0HA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOT O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMPEACTaBICHHUEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpA, OBJIAJICHUEM MPOCTEUIIMMHU HaBBbIKAMHU MCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOIO 0JIaronoJayYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpaza JKM3HM  (370pOBOE  IIMTaHWUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha TPUMEHEHUE MaTEeMAaTHUYECKUX 3HAHUH I pellieHus 3a1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OI[EHKH
MX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHSAM COLUMAJBLHON M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHUE YUYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON AEATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, TIIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpMYyIHpOBaAThH
OTpEJICICHHs]  TIOHATHM,  YCTaHABIWBAaTh  CYIIECTBEHHBIM  MpPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBEISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKuX (DakTOB, BBICTpPAMBATh APTYMEHTAIMIO, MPHUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEI0BATENIbCKUM MHCTPYMEHT I1O3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE HCCIIE0BAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, AHAJU3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUUU U HWIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh HMHPOPMALMU 1O KPUTEPHUSM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaThb CBOKO TOYKY 3PCHUA



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJYy PEIICHUS
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATH CBOU CYXKACHHUS C CYKICHUSIMU JIPYTUX yYaCTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEILHO BHIOMpaTh (OpMAT BBHICTYIUICHHS C YUETOM 3a7a4
MPE3eHTAllUU U 0OCOOEHHOCTEN ayIuTOpHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUYaTbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATh OPTraHU3alUI0
COBMECTHOM pabOThl, pacmpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaH]IbI,
OLICHMBAaTh KAue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, allTOPUTM peUIeHMs 3afadd (WM €ro
4acTh), BBIOMpaATh CHOCOO pElIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTa
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS LEIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOYYArONIMICS TOJYYHUT CIICTYIOIIHE
MPEAMETHBIE PE3YIIBTATHI:

Uutateh uH(OpMaIMIO, NPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
NPEACTABIATh JAHHBIE B BUAE TaOJHI, CTPOUTh AUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETHUPOBATH  PEAIBHBIE  YHUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMMmax, rpapukax.

Hcnonp30BaTh [ ONMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apuMeTHUECKoe, MeuaHa, HauOoyblliee W HaMMEHbIIee 3HAYeHUS,
pa3mMax.

NMeTh mpencTaBieHUE O CIy4allHOM HW3MEHYHMBOCTHM Ha IpPUMEpax IEH,
(Gu3NYeCKUX BEJIUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIIECAYIOIINUE
IPEIMETHBIE PE3YJIbTATHI:

W3Bnekats U mnpeoOpa3oBbIBaTh MH(GOpPMALMIO, IMPEICTABICHHYIO B BHJE
Tabyuil, 1uarpamm, rpadyKoB, MPEJACTABIATh JaHHbIE B BUJEC TaOIUII, JUArpaMM,
rpauKoB.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX IOKa3aTeNel: CpeaHuX
3HAYCHUI U Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTs 4acTOThI YMCIOBBIX 3HAUEHUH U 4YaCTOTHI COOBITUI, B TOM YHUCIIE TIO
pe3yabTaTaM U3MEPCHHUN 1 HAOIIOACHHU.

HaxonuTe BEpOATHOCTH CIydalHbIX COOBITUH B ONBITAX, 3Hasi BEPOSTHOCTH
AIIEMEHTApHBIX COOBITUIA, B TOM YHCIE€ B ONbITAX C PaBHOBO3MO>KHBIMHU
3JIEMEHTapPHBIMU COOBITUSMHU.

Hcnonp3oBarh rpaduueckue MOAENTU: JEPEBO CIy4yailHOTO 3KCIEpUMEHTa,
JarpaMMBbl DWiepa, YuciaoBas npsmasi.

OnepupoBaTth MOHATUSMHU: MHOMXECTBO, TMOJMHOXECTBO,  BBIIIOJHSTh
omepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TNIepeceueHue, JOMOJTHEHUE,
NEPEYNCIISATD FIEMEHTHI MHOXKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduueckoe npecTaBIeHUe MHOKECTB U CBSA3EH MEKy HUMU
JUTSL OTIMCAHUS TIPOLIECCOB U SIBJIEHUH, B TOM YHUCJE NPU PEIIEHUH 3a/1a4 U3 APYTHUX
y4€OHBIX MPEAMETOB U KYpPCOB.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

N3Bnekath u mpeoOpa3oBbIBaTh HHPOPMAIIHIO, TPEACTABICHHYIO B Pa3IMUHbIX
VMCTOYHUKAX B BUJE TaOIHI], TUarpamMm, rpaduKoB, MPEACTABISTh IaHHBIE B BUJIE
Ta0JIuIl, AUarpamMm, rpaukosB.



Pemarp 3amaum opraHu3oBaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKe C
UCIOJIb30BaHUEM KOMOWHATOPHBIX MPABUI U METO/IOB.

Hcnonp30BaTh ONMCATENBHBIE XAPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUS.

HaxoauThs 4acTOThl 3HaYEHUM M YacCTOThI COOBITHS, B TOM YHCJIE IMOJIB3YACh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHHUN U HAOIIOICHUT.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

MMeTp npencTraBlIeHHE O CIy4YalHOM BEJIMYMHE M O PACIPEICICHUH
BEPOSATHOCTEM.

HmeTts mpencraBieHHe O 3aKOHE OONBIIMX YHCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
pUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne ni/m P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
1 [IpencraBneHue JaHHBIX 7 2
2 OmnucarenpHas CTaTUCTUKA 9 1 1
3 CrnyuaitHast H©3MEHYHBOCTh 6 1
4 Beenenue B Teopuro rpadon 4 1
5 BeposTHOCTB M yacToTa Ciry4aiiHOTrO 5 1 1
COOBITHS
6 O0001enue, cucTeMaTH3alus 3HaHUH 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 6




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 [ToBTOpEeHME Kypca 7 Kiacca 4
5 OnucarenpHas cratuctuka. PaccenBanue 4 1
TAHHBIX
3 MHuosxecTBa 5 1 1
4 BeposiTHOCTB citydyaifHOTO COOBITHS 6 1
5 Beenenue B Teoputo rpadoB 4 1
6 Cayuyaiinble COOBITHS 8 1
7 O0001menue, cucreMaTH3amusa 3SHAHUH 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 5




9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne ni/n

[ToBTOpeHue kypca 8 kiacca

KoanuecTBo 4acoB

KonTpoJbHbIE

Bcero
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchl

DneMeHTHl KOMOMHATOPUKH

FGOMeTpI/IquKaﬂ BCPOATHOCTD

Ucnbiranus bepnyinu

Crnyuaiinast BeTu4rHa

o OB W N

O06006muIeHne, KOHTPOJIb

O© N o b~ Db
-

R

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kourpoabubie IIpakTuyeckue Aara unpporsIe
Bcero u3yueHusi oOpa3zoBaTesibHbIe
padoThI padoThI pecypenr
1 [IpencrarneHue TaHHBIX B TAOJIHIIAX 1
) [IpakTryeckre BEIYUCICHHUS 110 1
TaOJIMYHBIM JAaHHBIM
3 W3Bneuenne u MHTEPIIPETALUS 1
Ta0JIMYHBIX TAHHBIX
4 [IpakTrueckas padota "Tabmuisr" 1 1
I'padmyeckoe mpencTaBiIeHUE JaHHBIX
5) B BUJIE KPYT'OBBIX, CTOJIOMKOBBIX 1
(cTonbyaThbIX) AHarpaMm
UreHne 1 MOCTPOCHHUE THArpaMM.
6 [Tpumeps! nemorpaduvaeckux 1
JrarpaMmm
7 ITpakTuyeckas padora "/luarpamMmsr” 1 1
3 Uucnossie HaOopwl. CpenHee 1
apupMeTHIecKoe
9 Uucnosie HaOopwl. CpenHee 1
apudmernyeckoe
10 MenuaHna 41cI0BOT0O Habopa. 1
VYcToiunBOCTh MeIMaHbI
11 Menuana 4rciioBoro Habopa. 1

VY cTOHUIHNBOCTE MEeTUAHBI




[TpakTuyeckas padora "Cpeanue

12 | 1
3HAYEHUS

13 HauOonpiiee 1 HauMeHblIIee 3HAYCHUS 1
qrcioBoro Habopa. Pazmax

14 Haubonbiiee u HaMeHblIlIee 3HAYCHUS 1
qucioBoro Habopa. Pazmax

15 HauOonpiiee 1 HauMeHblIee 3HAYCHUS 1
qucioBoro Habopa. Pazmax
KonTponbHas padoTa no temam

16 "[IpencraBicHue TaHHBIX. 1
OnucarenpHas cTaTucTuka”

17 CrnyyaitHast U”3MEHYUBOCTH (TIPUMEPHI) 1

18 YacToTra 3Ha4E€HHI B MaCCUBE JaHHBIX 1

19 ['pynnuposka 1

20 I'ucrorpammel 1

21 I'ucrorpammel 1

29 IIpakTryeckas pabora "CnyyaiiHas 1
W3MEHYUBOCTB"
I'pad, BepumHa, pedpo.

23 [IpencraBieHue 3a1a49u ¢ MTOMOIIBIO 1
rpada
CreneHb (BaJICHTHOCTb) BEpIIMHBI.

24 Yucno pébep u cyMMapHasi CTEeTIeHb 1
BepiuH. Llenb u muki

o5 Hens u muxo. IlyTts B rpade. 1

Hpel[CTaBJ'IeHI/IC O CBA3HOCTH rpa(ba




[IpencraBnenue 06 OpUEHTHPOBAHHBIX

26 rpadax. [IpakTudeckas paboOThI 1
"I'padur"

7 CriyuaiiHblli ONIBIT U CITy4yaiiHOE 1
coObITHE
BeposiTHOCTB M yacToTa coObITHS. Poiib

08 MaJIOBEPOSITHBIX M IPAKTUYECKH 1
JOCTOBEPHBIX COOBITHII B IPUPOJIE U B
obmecTBe

29 MoHeTa 1 urpaipHasi KOCTb B TEOPHH 1
BEPOSITHOCTEH

30 [IpakTuueckas padbora "Yacrora 1
BbINaicHUs opJia"
KonTponbHas padoTa no temam

31 "CnydvaiiHasi ”3MEHUUBOCTE. [ padebr. 1
BepositHOCTh cityuaiiHoro coobitus"
IToBTOpenue, o0o0mIeHNE.

32 [IpencraBnenue 1aHHbBIX. 1
OnwucarenpHasi CTaTUCTUKA

33 IToBTOpenue, o0o0mIeHNE. 1
BeposiTHOCTB ciiyqaifHOTo cOOBITHS

34 WroroBas koHTpoJsibHas paboTa 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Konrpoanusie  IpaxTuteckue fll?»y‘leﬂl/lﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypeni
1 [IpencraBnenue qaHHbIX. OnucaTenbHas 1
CTaTHCTHKA
5 Crnyuaiinas uameHunBoctb. CpenHue 1
YHCIOBOrO Habopa
3 Crnyuaiinble coObiTus. BepositHOCTH 1 1
YaCTOTBI
Knaccuueckue Moienu Teopuu
4 BEPOATHOCTEH: MOHETA U UTpaibHast 1
KOCTh
OTKIIOHEHU
Jucnepcust 4ncioBoro Habopa
7 CraHgapTHOE OTKJIOHEHHE YHUCIOBOTO 1
Habopa
JnarpaMMsl pacCEMBaHUs.
8 [MpakTudeckas padora "OnmcarenpHast 1 1
ctatuctuka. PaccenBanue naHHbIX"
9 MHO0XeCTBO, ITOIMHOXKECTBO 1
Omnepanuu HaJ MHOKECTBAMU:
10 o0beAMHEeHHE, TIEPEeCeUCHHE, 1
JIOTIOTHEHUE




11

CaoiicTBa omnepanuii HaJl MHOKECTBaMHU:
MEPEMECTUTENIBHOE, COUETaTEIbHOE,
pacnpeaenuTeNbHOe, BKIIOYSHUS

12

13

14

I'padpuyeckoe npeacTaBIcHUE MHOKECTB.
[IpakTuyeckas pabora "MHuoxecTBa'.

KoHTposbHas pabota 1mo Temam
"Cratuctuka. MHoxecTBa"

DneMeHTapHble coObITHs. CiydaitHbie
COOBITHS

15

16

17

brnaronpusTcTByIONINE 3JI€MCHTAPHBIC
coObITHsI. BeposiTHOCTH COOBITHH

braronpusTcTByOIINE 3JIEMEHTapHBIC
coObITHs. BeposTHOCTH COOBITHIA
OMBITHI ¢ PABHOBO3MOXXHBIMHU

9JIEMEHTAPHBIMH COOBITHAMHU.
Crnyyvaiinelii BBIOOp

18

OnBITH C pAaBHOBO3MOYKHBIMHU
DIIEMEHTAPHBIMH COOBITUSIMH.
CrnyualiHblii BBIOOD

19

20

[IpakTuueckas pabora "OmnbIThI C
PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
coObITUAMH"

Hepeso

21

CBolicTBa JepeBa: €IUHCTBEHHOCTh
nyTu, CYHIeCTBOBaHI/Ie BHC?I‘-IGI\/'I
BEPIINHBI, CBSI3b MEXK/y YUCIIOM BEPILIUH
U 9ucioM peédep

22

[IpaBuno yMHOXKEHUS




[IpaBuiio ymHoxeHus. [Ipakruueckas

23 pabora "BBenenue B Teoputo rpagon". 1

24 [IpoTuBoOMIONIOXKHOE COOBITHE 1

o5 Huarpamma Diinepa. O0beguHEHUE U 1
MepPECEUCHHUE COOBITUI

26 HecoBmectablie coObiThs. Dopmyna 1
CJIO’KE€HHUSI BEPOSATHOCTEN
HecoBmectabie coObiTusi. Dopmyna

27 CJI0KeHus BeposiTHOCTeN. [IpakTnyeckas 1
pabora "JIlnarpamma Ditniepa. opmyia
CJI0KEHMSI BEpOSITHOCTEH"
[TpaBuI0 YMHOXKEHHS BEPOSATHOCTE.

28 VYcnoBHas BeposiTHOCTB. HezaBrcumbie 1
coObITHS
[TpaBuIO YMHOXKEHHSI BEPOATHOCTEH.

29 VYcnosHas BepoaTHOCT. He3aBucumbie 1
COOBITHUS

30 [IpencraBnenue cirygyaitHOTO 1
AKCTIEpUMEHTA B BHJIE IEpPEBa

31 KonTposabnas padora "Cnyuaiinbie 1
coObITus. BepositHocTs. I'padsl
[ToBTOpenue, o6o0IIEHHE.

32 [IpeacraBnenne nanubix. OnucaTenbHas 1
CTaTUCTHKA

33 [ToBTOpenue, obo0mmenue. ['padu

34 Wrorosast KoHTpOJbHAS paboTa

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




9 KJIACC

Ne ni/n

Tema ypoka

[IpencraBneHue JaHHBIX

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OmucarenpHas CTATUCTUKA

Omneparuu HaJ COOBITHUAMU

He3zaBucumocTts cOOBITHI

g~ W DN

KOM6I/IHaTOpHOG IMPaBUJIO YMHOKCHUSA

IIepectanoBku. dakTopua.
CoueTaHusa ¥ YUCJIO COUECTaHUHI

S

10

Tpeyronpnuk Ilackains

IIpakTuyeckas pabora "Beruncienune
BEPOSITHOCTEN C MCIIOJIb30BaHUEM
KOMOHHATOPHBIX (YHKLIUH
AJIEKTPOHHBIX TabIuUIl"

I'eomeTpuueckast BEpOATHOCTb.
Cay4aiiHbli BBIOOp TOUKH U3 (UTYPHI
Ha MJIOCKOCTH, U3 OTpe3Ka, U3 AyTru
OKPY>KHOCTH

I'eomeTprueckast BEpOATHOCTb.
Cay4aiiHbli BBIOOp TOUKH U3 (PUTYPHI
Ha MJIOCKOCTH, U3 OTpe3Ka, U3 AyTu
OKPY>KHOCTH

11

['eomeTprueckast BEpOSATHOCTb.
CnyyaitHblil BBIOOp TOUKH U3 (PUTYPHI




Ha IUIOCKOCTH, U3 OTpe3Ka, U3 1yru
okpyxHocTH. [IpakTuueckas pabora
"I"'eomerprueckas BEpOSITHOCTD"

KonrponsHas pabora

12 "KombOunaropuka. ['eomerprdaeckas
BEPOATHOCTD"

13 Ucneitanue. Ycnex u neygava. Cepust
WCIBITAHUH 70 MIEPBOTO ycrexa

14 Ucnbitanue. Ycnex u Heynada. Cepus
WCIIBITaHUH J0 MEPBOTO ycrexa

15 Wcneitanue. Yenex u Heynava. Cepust
WCIBITAHUH 10 IEPBOTO yCcIexa
Ucneiranus bepnyinu. Beposaraoctu

16 COOBITHI B CEpUU HCIIBITAHUIH
bepnymm
Hcnbitanusa beprymim. BepostHocTn

17 COOBITHI B CEpUU UCTIBITAaHUI
bepnymin

18 [IpakTnueckas padora "HcnpiTanus
bepnymm"

19 CrnydaiiHasi BeTMYMHA U
pacrpeiesieHre BEpOSTHOCTEN

20 MatemaTnueckoe 0XXHUIaHuE U
JUCTIEPCHS CITyYaliHON BETUYUHBI
[Ipumepsl MaTeMaTH4ECKOro

21 0’KMJIaHUSI KaK TEOPETHYECKOTO
CPEIHETO 3HAYECHMSI BETMUMHBI

22 [TonsTre 0 3aKOHE OOJIBIIUX YHCEIT




23

H3mMepeHue BepoATHOCTEN C OMOILBIO
4acToT

24

25

26

[TpumeHeHne 3aKkoHa OOJBIINX YHCEN.
[IpakTuyeckas padora "CnyyaitHas
BEIMYMHA"

Kontponbnas padota "UcnbiTanus
bepnynnu. Ciyyalinas Benuuuna"

O0001enue, cucTeMaTH3aIus 3HaHUH.
[IpencraBicHre qaHHBIX.
OnmcarenbHas CTaTUCTHKA

27

O0001enne, cucTeMaTH3aIus 3SHAHUH.
[IpencraBnenue qaHHBIX.
OmnwcarenpHas CTAaTHCTHKA

28

29

30

O0001enne, cucTeMaTH3aIus 3SHAHUH.
BeposiTHOCTB citydaifHOTO COOBITHUS
O0001enue, cucTeMaTH3aIus 3HaHUH.
BeposiTHOCTB ci1y4aiiHOTO COOBITHS.
DneMeHThl KOMOMHATOPUKH
O000111eH1E, CUCTEMATH3AlIHUs 3HAHUIA.
DneMeHThl KOMOMHATOPUKH

31

O0006111eH1E, CUCTEMATH3AlIUs 3HAHUIA.
DneMeHTbl KOMOWHATOPUKH.
CrnydaiiHple BETUYUHBI U
pacnpeseneHus

32

33

O0001enye, cucTeMaTH3aIus 3HaHUH.
CityyaliHble BEJIMYUHBI U
pacrnpeeneHus

Hrorosas KOHTPOJIbHAsA pa60Ta




34 O0001menue, cucTeMaTH3aIusa 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yJbTara
5 BeposTHOCTh U cTaTUCTHKA
Yurate uHpOpMaLMIO, TMPEICTaBICHHYI0O B  Ta0nuiax, Ha
51 quarpaMMmax, TpEACTaBIATh JaHHbIE B BHIEC TaOJHI, CTPOUTH
JuarpamMmmbl (CTOJIOMKOBBIE (CTOJI0UYAThIE) M KPYTOBBIE) IO MacCHBaM
3HAYECHHUU
5 5 OnucelBaTh ¥ HMHTEPIPETUPOBATH PEaJbHBIE YHCIOBHIC JaHHBIE,
MpeJICTaBJICHHbIE B TA0IHIIAX, HA JUarpammax, rpadukax
Hcnonp3oBaTh ANl ONUCAaHUS  JAHHBIX  CTATUCTHYECKHE
5.3 XapaKTEPUCTHKH: CpeIHee apuPMeTHnIecKoe, Meinana, HanOobIee
Y HalMEeHbIlIee 3HAYCHHUSI, pa3Max
MMeTrp mpencraBiieHHE O CIy4alHOM M3MEHUYMBOCTH HA IPUMEPAX
5.4 1eH, GU3NYECKUX BEIMYUH, aHTPOMOMETPHUUECKUX ITaHHBIX, UMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
MpPOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOT'O 00111ero 00pa3oBaHus
pe3yJabTara
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekatp 1 TpeoOpa3oBbIBaTh WHPOPMAINIO, TPEICTABICHHYIO B
5.1 BUjIe TaONHUL, AUarpamMM, TpauKoB, MPEICTABIATh JaHHbIE B BUJE
TabJInL, AUarpaMM, rpaduKkoB
OnwuceBaTh JaHHBIE C TIOMOIIBIO CTATUCTHUYECKUX ITOKA3aTEIeH:
5.2 CpPeIHMX 3HAYeHUH M Mep pacceuBaHMs (pa3Max, AUCHEPCUS U
CTaHJApPTHOE OTKJIOHCHHE)




£ 3 HaxonnTh 4acTOThI YMCIOBBIX 3HAUYEHUH U YaCTOTHI COOBITHI, B TOM
' qucyIe Mo pe3ysbTaTaM U3MEPeHUN U HaOII0JeHUN
HaxonuTh BEpOSTHOCTH CIY4YalHBIX COOBITHM B OMBITAaX, 3HAas
5.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM 4YMCJE B OIBITAX C
PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU COOBITHSIMU
5 & Hcnonb3oBate  rpaduyeckue  MOJENU:  JIEPEBO  CIYYalHOTO
' HKCIEPUMEHTA, AMarpaMMbl DIlepa, YUCIIOBas psimast
OnepupoBaTh NMOHATUAMHU: MHOXKECTBO, IOJMHOKECTBO; BBIIIOJIHATH
£ 6 olepaldyd HajJg MHOXECTBaMH: OOBbEeIMHEHHE, IepecedeHue,
' JOTIONIHEHHE; ITIEPEYMUCIATh DJIEMEHTbl MHOXECTB, IPUMEHATH
CBOMCTBA MHOXECTB
Hcnonp30Bate rpaduveckoe IMpEAICTaBICHUE MHOXKECTB M CBSI3EH
5.7 MEXy HUMHU JUJIs ONIMCAHUS IIPOLECCOB U SBJICHUH, B TOM YHCIIE U
peLIeHUH 3aJ]a4 U3 IPYTUX YUeOHBIX IPEIMETOB U KYPCOB
9 KNIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOCHHUS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yabrara
5 BepoATHOCTB M CTaTUCTHKA
M3Bnekath U mpeoOpa3oBbIBaTh MHPOPMALMIO, MPEACTaBICHHYIO B
5.1 pasIMYHBIX MCTOYHHMKAX B BUAE TaONul, aAuWarpamm, rpadukos,
MIPEJICTaBIIATh JaHHbIE B BUJIE TaOJIMII, Uarpamm, rpaukoB
£ 5 Pemate 3a1aun opraHu30BaHHBIM [1€PeOOPOM BAPHAHTOB, @ TAKXKE C
' UCMOJIb30BaHUEM KOMOMHATOPHBIX MIPABUI U METO/I0B
Hcnonp30BaTh  ONUCATENBHBIE  XapAKTEPUCTHUKU JJIi  MAacCHUBOB
5.3 YHUCJIOBBIX JAHHBIX, B TOM 4YHCIIE CPEIHUE 3HAYEHHUS MU MeEpbl
paccenBaHus
£ 4 HaxonuTh 4acToThl 3HaYEHUH M YACTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YACH Pe3yJIbTaTaMU MPOBEIEHHBIX U3MEPEHUN U HAOII0ICHUI
- HaxonuTh BEpOSTHOCTH CITydaifHBIX COOBITHI B M3yYEHHBIX OIBITAX,
' B TOM 4YHCJIE B OIBITAX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU




COOBITUSIMH, B CEpUSAX HCIBITAHUH 10 MEPBOTrO ycrexa, B Cepusix

ucnbITanuil beprymim

MMeTts npencraBieHue O CIIy4aiiHOM BEJIMYMHE U O PACIpeIeICHUN

5.6

BEpPOSTHOCTEH

Nmetsb mpesncTaBiieHre 0 3aKOHE OOJIBIIMX YUCET KaK O MPOSIBICHUN
5.7 3aKOHOMEPHOCTH B CIIy4aliHOM H3MEHYMBOCTM U O POJM 3aKOHA

OOJIBIITNX YKCE B IPUPOE U OOIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJIE TaOIHII, AUArpaMm, rpadukoB. 3aroIHeHne
Ta0JIMIl, YTEHUE U TIOCTPOCHHUE TUarpamM (CTOJOMKOBBIX (CTOJIOYATHIX) H
51 KpyroBbiX). UrteHwe rpaduKOB peajgbHBIX IporeccoB. M3BiaeueHue
uH(pOpMaIllMK U3 JIUarpaMM W TaOJUIl, WCIOJIh30BAaHUE M HHTEPIPETAIUs
JTAHHBIX
OnucatenbHas CTaTHCTUKA: cpelHee apudmeTnyeckoe, MeauaHa, pa3max,
52 HauOoJbIllce W HAWMEHBINEE 3HAYCHUS HaOOpa YHCIIOBBIX JTAaHHBIX.
[Ipumepsl cnyyallHON U3MEHUNMBOCTU
Crny4aiiHbli SKCTIEpUMEHT (OIBIT) U CiIydaiiHoe coObiThe. BeposTHOCTh M
5.3 yacTtoTa. Ponb MajaoBEepOSITHBIX U MPAKTHUECKU JOCTOBEPHBIX COOBITHUI B
pHUpoJIie U B o0I1ecTBe. MOHETa U UTpalibHAsI KOCTh B TECOPHH BEPOSTHOCTEH
I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yncno pédep m cymmapHas
5 4 cTenieHb BepiuH. [IpeacraBnenue o cBsa3Hoctu rpada. Lenu u nukiel. [lytu
' B rpadax. OOxoxm rpada (ditiepoB myTh). llpencraBienue o006
opueHTUpoBaHHOM rpade. Pemenne 3amau ¢ momorisbio rpadoB
8 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBienue JaHHBIX B BHIE TaOIUIL, TUarpaMm, rpaukoB
59 MHOXeCTBO, JJEMEHT MHOXKECTBa, TOAMHOXeCTBO. Ormepanuu Haj
' MHOKECTBaMU: 00BEIMHECHUE, TIEPECCUCHHE, JTOTTOJTHEHUE
53 CaolicTBa onepanuii HaJ MHO>KECTBAMMU: TIEPEMECTUTEIIBHOE,
' coueTaTeNbHOe, paclpeAeTuTENbHOE, BKIIOUCHUS
£ 4 Ucnonb3oBanue rpaduyueckoro MmpeacTaBiIeHUs] MHOXKECTB JUIsl OMHUCAHUs
' peaTbHBIX TIPOIECCOB U SBJICHUH, TPH PEIICHUN 33]1ad.




55 N3mepenne paccemBaHus JaHHBIX. J(MCepCHs U CTAaHAAPTHOE OTKIOHEHUE
' YHCIOBBIX HAOOpoB. J{narpamma paccenBaHUs
DOneMeHTapHbIe COOBITHS chay4aitHoro ombita. CiydaiiHble COOBITHS.
56 BepostHoctu coObiTrif. ONBITEI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
' coObiTusiMu. CryuaiiHblii  BbIOOp. CBsI3p MEXIy MAaJOBEPOSTHBIMU MU
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa [€peBbEB: EIUHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
5.7 BUCSYCH BEPIIMHBI, CBS3p MEXKIY YHCIOM BEPIIMH M YUCIOM p&oep.
[TpaBuiio ymHoxeHus. Pemienue 3a1au ¢ moMoIbo rpagos
[IporuBononoxxusie coObiTusA. Jmarpamma Oiinepa. OObenuHEeHHE U
5.8 nepecedeHre coObiTuil. HecoBmecTHble coObiTus. dopmyna CloXKEHHS
BEPOSATHOCTEM
5.9 YcnosHas BepoaTHOCTb. [IpaBuino ymHoxenus. HezaBucumbie coObITHS
[IpencraBnenue »skcnepuMeHTa B BUJe JepeBa. PemieHue 3amay Ha
5.10 HAaXO0’KJICHUE BEPOATHOCTEN C TOMOILBIO IEpeBa CIy4ailHOIO IKCIIEPUMEHTA,
auarpamm Diiepa
9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBneHue NaHHBIX B BUJIE TA0IHUIIL, AHArpamMm, rpaQikoB, HTHTEPIPETaIUs
5.1 JTaHHBIX. UTeHHe U MOCTpOeHHE TaONHUIl, AUarpaMm, rpauKkoB MO peaTbHBIM
JTAHHBIM
5.2 [TepectanoBku u pakTopua
5.3 CodeTaHus U YUCIIO COUCTAaHUI
5.4 Tpeyronbuuk [ackans. Pemenue 3amau ¢ ucnoyib30BaHEeM KOMOUHATOPUKHU
£ 6 ['eomeTpuueckass BeposiTHOCTh. CiydalHbIl BBHIOOpP TOUKM U3 (QUIYpHl Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 1yTU OKPYKHOCTH
5.6 Ucneitanne. Yenex u Heynaua. Cepus UCIBITAaHUN 0 IEPBOIO ycrexa
5 7 Cepust ucneiTannii bepuynnu. BeposTHOCTH cOOBITHII B CEPUU WCIIBITAHUI
' bepnymm
5.8 CrnyuaiiHas BeJIMUMHA U paclpeiesIeHue BEPOSTHOCTEN




Marematuueckoe oxxugaHue u gucrnepcus. [Ipumepbl MaTeMaTHuecKoro

> 0’KMJIaHMS KaK TEOPETUYECKOr0 CPEIHEr0 3HAYCHUS BEITUYUHBI

510 Maremaruueckoe OXHUAAHUE M JUCIEPCUs CIyYalHOW BEJIIMYUHBI «YHUCIIO
' YCIIEXOB B CEpUU UCIBITAaHUHN bepHyin»

E11 [TonsTHe 0 3akoHe OoNbIIMX yMcel. M3MepeHne BepOsITHOCTEH € MOMOIIbIO

qacToT. Posp 1 3HaueHue 3aKoHa OOJIBIINX YKCEN B IPUPOJIE U 00IIeCTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kox
NpoBepPsieMoOro
TpeOoBaHUs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATHSMHU: MHOXECTBO, IOJMHOXECTBO,
orepanuy HaJl MHOXXECTBaMHU; YMEHHE OINEpHpOBaTh MOHATUSAMU: rpad,
CBSI3HBIN rpad, 1epeBO, HUKII, MPUMEHSATh UX MPHU PEIICHUU 33]a4; YMEHUE
UCIIOJIb30BaTh IpauuecKkoe MpeACTaBICHUE MHOXKECTB Ji ONHUCaHUs
peabHBIX MPOIIECCOB U SBJICHUN, TPU PEHICHUH 33]1a4 U3 APYTUX YIeOHBIX
IPEIMETOB

YMeHue OIICPUPOBATL IOHATHUAMHK: OIPCACICHHUC, AKCHOMa, TCOpPCMa,
JOKa3aTCJIbCTBO, YMCHUC pacCiio3HaBaTb HCTHUHHBIC n JIOXKHBIC
BbICKA3bIBAHUA, IIPUBOJUTL IIPHUMEPbI W KOHTPIPUMCEPLI, CTPOUTH
BBICKA3bIBAHUA U OTPULAHUA BBICKA3bIBaHUU

YMeHue onepupoBarh MOHATHSAMM: HATYpPAJIbHOE YHUCIO, IIPOCTOE H
COCTaBHOE YHUCIIO, I€JIMMOCTb HATYPaJIbHBIX YKMCEl, IPU3HAKH JEIUMOCTH,
LEJIOE YUCII0, MOAYJIb YKCIIa, OOBIKHOBEHHAs! JpoOb U JECSITUYHAs IpOOb,
CTaHJApPTHBIN BHUJI YUCIIA, PAMOHAIBHOE YNCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@MeTHyecKuil KBaJpaTHbII KOPEHb; YMEHHUE BBIIOJIHATH JAEHCTBUS C
YUCJIaMH, CPAaBHUBATHh U YIOPSAIOYMBATH YMCIA, IIPEACTABIATh YUCIIA HA
KOOPJMHATHON NIPSIMOM, OKPYIJIATh YMCIIA; YMEHHUE JENaTh NMPUKHUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh IMOHATUSAMH: CTEIEHb C LEJIbIM II0Ka3aTeeM,
apudMeTUYECKU KBaJIpaTHBIM KOpPEHb, MHOTOWIEH, anredpandeckas
Ipo0b, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHU OOJIbIIIe
€IMHUIIbI; YMEHUE BBITIOIHATL Pacy€Thl MO GopMysiaMm, peodpa3oBaHus
HEJBIX, TPOOHO-PAMOHATBHBIX BBIPAXKEHUW M BBIPAKEHUM C KOPHSIMH,
Pa3JIOKEHUE MHOTOUYJIEHA HA MHOKHUTENH, B TOM YHCIIE C UCIOJb30BAHUEM
dbopMyI pa3HOCTH KBaAPaTOB U KBaJpaTa CyMMBI M Pa3HOCTH

YMeHue onepupoBaTh MOHATHSIMH: YUCIOBOE PaBEHCTBO, ypaBHEHHUE C
OJIHOW IIEPEMEHHOM, YHCI0BOE HEPABEHCTBO, HEPABEHCTBO C MIEPEMEHHOM;
YMEHHME pelniaTh JUHEHHble W KBaJpaTHbIE ypaBHEHUs, APOOHO-
palMoOHaJbHBIE YpPaBHEHUS C OJHOW IIEPEMEHHOM, CHUCTEMBI JBYX
JUHEWHBIX YpaBHEHUH, JHMHEWHBIE HEPAaBEHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE U IPOOHO-paIlMOHAIbHBIE HEPABEHCTBA C OJIHOM IEpEMEHHOI,
B TOM YHCJIE NIPU PELICHNN 3a/1a4 U3 APYTUX IPEIMETOB U MPAKTUUYECKUX
3aJa4; YMEHHE HCIOIb30BaTh KOOPAUHATHYIO MPSIMYIO0 U KOOPAMHATHYIO
IUIOCKOCTh /17151 U300pakeHusl pellieHuil YpaBHEHU, HEPABEHCTB U CUCTEM




YMeHue onepupoBaTh NOHATHUAMH: (QYHKIMS, rpaduk (YHKIUH, HYIH
(GYHKIMH, TTPOMEXKYTKH 3HAKOIIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHHUS,
yObIBaHMs, HauOoJbIllee M HAWMEHbIIEE 3HAYCHHsS (QYHKIHH; yMEHHUE
OIIEpUpPOBATh MOHATHAMH: TpsMas HPONOPIHOHAIBHOCTh, JIMHEHHAs
GyHKIMsA, KBagpaTHyHas (QYHKOMA, oOpaTHas NPONOPUUOHAIBHOCTD,
napabosa, runep6osa; yMeHue CTpouth rpaduku GyHKINH, HCIIOIB30BAThH
rpaduKy A7 ONpEeAETCHUS CBOWCTB MPOLIECCOB M 3aBUCHUMOCTEH, LIS
peleHus 3a1a4 U3 JAPYrHX y4eOHBIX NPEAMETOB M peabHOU KHU3HH;
yYMEHHUE BBIpaXaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BETUUNHAMH

YMmeHune OIIepUPOBATH HOHATHAMMU: I10CJIEI0BATEIBHOCTb,
apudMeTHUecKass ¥ reoOMeTpUYecKasi IPOrpecCcuy; yMEHHe UCIOIb30BaTh
CBOWCTBA IOCIIEIOBATEIBLHOCTEH, (POPMYIIBI CyMMBI M OOLIETO YIeHA TpU
pelIeHnH 3a7ad, B TOM YHUCIIe 33/1a4 U3 JAPYrHX YYeOHBIX MPEIMETOB H
pEATbHOM KU3HU

YMeHue pemaTh 33a4l pa3HbIX TUIOB (B TOM YHMCIIE€ HA IPOLEHTHI, JOIH
Y YaCTH, ABM)KEHUE, pabOTy, LIEHY TOBapOB U CTOUMOCTb ITOKYIIOK U YCIIYT,
HAJIOTH, 3a7aydl M3 00JacTH yIpaBJIeHUS JIHYHBIMH U CEMEWHBIMU
(uHaHCaMM); YMEHUE COCTABJIATh BbIPAKEHUS, YPAaBHEHM I, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCICNOBATh IIOJYYCHHOE DEIICHUE U
OLIEHUBATb MIPABJIONOA00HOCTb NOJIYYEHHBIX PE3yJIbTaTOB

10
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YMeHue onepupoBaTh NOHATHAMHE: (pUTYpa, TOUKA, OTPE3OK, IpsAMasi, Iyd,
JIOMaHasi, Yroj, MHOIOYIOJIbHUK, TpPEYrOJbHUK, PAaBHOOEIPEHHBIN H
PAaBHOCTOPOHHUN  TPEYroJbHUKH, MPSAMOYTOJIbHBI  TPEYrOlbHUK,
MeaMaHa, OUCCeKTpHUca U BBICOTA TPEYrOJbHUKA, YETHIPEXYTOJbHUK,
napaujienorpaMM, — poM0, OpSAMOYTOJNBHUK,  KBajpaT, Tpameuus;
OKPYXXHOCTb, KpYI, KacaTejlbHas; 3HAKOMCTBO C NPOCTPAaHCTBEHHBIMU
burypamu; yMeHue pemarth 3a/1a4uu, B TOM YHCIIe U3 TOBCETHEBHON KU3HH,
Ha HAXO0XKJEHUE IN€OMETPUYECKHUX BEJIWYUH C NPUMEHEHHEM H3YYEHHBIX
CBOMCTB puryp u ¢pakron

YMeHue omnepupoBaTh TMOHATHSAMM: PABEHCTBO (UTYP, PABEHCTBO
TPEYrOJIbHUKOB; NapalIeIbHOCTh U MEPIEHAUKYIIPHOCTD NPSIMBIX, YTOJI
MEXIY HNpSIMbIMM, MNEPIEHAMKYNAp, HAKIOHHAs, NPOEKIHUs, MoJo0ue
¢uryp, mogoOHbIe TPEYrOJIbHUKH, CUMMETPUS OTHOCHUTEJIBHO TOYKH M
IpsIMOM; YMEHHE paclio3HaBaTh paBEHCTBO, CHMMETPHIO U 1101001€e GpuUryp,
NapaJJIEIbHOCTh U NMEPIIEHINKYIIIPHOCTD MPSAMBIX B OKPYXKAIOIIEM MHUpE

YMeHue onepupoBaTh MOHATHAMMU: JUIMHA, PACCTOSHUE, YroJ (BeIMYUHA
yIJ1a, CHHYC U KOCUHYC yTJjla TpeyrojbHHKa), IUI0IIAAb; yMEHHE OLlEHUBATh
pasMepsl TpPEIMETOB M OOBEKTOB B OKPYXAIOIIEM MHpE;, YMEHHE
NPUMEHSTh (POPMYIBI IEpUMETpa U IUIOLIad MHOTOYTOJIbHUKOB, JITHHBI
OKPYXKHOCTH U  IUIOIAAM  Kpyra, oObemMa  MPsMOYTOJbHOIO
napajulefienunena;  yMeHHe  NPUMEHSATh  NPU3HAKKM  PaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA, TEOpEMY




[Mugaropa, TPUrOHOMETPUYECKHE COOTHOLICHUS ISl BBIYUCICHUS JTUH,
pacCTOAHUH, TIOIIAACH
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YMmenune wu300paxkars IIOocKMe (GUTypel W UX  KOMOMHAauuw,
IPOCTPAaHCTBEHHBbIE (UTYpBI OT pPYKH, C I[OMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY HJIM CUMBOJIBHOMY
OIMCAHUIO
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VYMeHue onepupoBaTh MOHATUSAMU: IPSIMOYTOJIbHAsA CUCTEMAa KOOPAMHAT;
KOOPJAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIACHUE BEKTOPA Ha
YKCII0, CKAJLIPHOE IIPOMU3BEACHHUE BEKTOPOB;, YMEHHE HCIOJIb30BaTh
BEKTOPBI ¥ KOOPJAMHATHI JUIsl IPEICTABIICHUS JAHHBIX U PELICHUS 3a/1a4, B
TOM YHCJIE U3 APYrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH
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VMeH#e OneprpOBaTh MOHITUAMHE: CTOJOUKOBBIC  KPYTOBBIC THATPAMMBI,
TaONMIBI, cpeaHee apudMeTHYecKoe, MeAWaHa, HauOoJbIIee W
HaMMEHbBIIICE 3HAUCHHS, pa3Max YKMCIOBOTO HAOOpPa; yMEHHE H3BJICKATh,
UHTEPIPETUPOBATH U MPEOOPA30BBIBATE HH(POPMAIIUIO, MTPEICTABICHHYIO
B TaOJIMIIaX M HA JUarpaMMax, OTpa)karollyto CBOMCTBA M XapaKTEPUCTHKH
peaNbHBIX TMPOIECCOB U SIBICHUN; YMEHHE pacliO3HaBaTh HW3MCHUUBBHIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHSTHUAMM: CIy4dailHBIA ONBIT (CiydalHBIN
OKCHEPUMEHT), 3JEMEHTapHOEe CcOObITHE  (PJIEMEHTapHBIA  HMCXO.)
CIIy4aifHOTO OTIBITA, CIyYaifHOE COOBITHE, BEPOITHOCTD COOBITHS, yMEHHE
HaXOJUTh  BEPOSTHOCTH  CIOy4alHBIX COOBITUH B OOBITAX C
PABHOBO3MOXHBIMH JIEMEHTAPHBIMH COOBITUSIMH; YMEHUE PeLIaTh 3a1a4H
METOI0M OpraHU30BaHHOIO Iepedopa W C MHCIOJb30BAaHMEM IpaBUIIA
YMHOXXEHUS; YMEHHE OIICHHBATh BEPOSTHOCTU pEAIbHBIX COOBITHI H
ABJIEHUH, IOHUMATh POJIb NMPAKTUYECKH TOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITUI B OKpPY)KAIOIIEM MHUpPE U B JKU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YMCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSIX

16

YMeHnue BBI6I/IpaTB HO)IXO)IHH_II/Iﬁ H3y‘leHHLII>i MCTO JIA pCHICHUA 3a/1a4H,
MMPUBOJAUTE NPUMEPLI MATCMATHYCCKUX 3aKOHOMepHOCT€ﬁ B IIpHUpoOAC H
JKU3HH, PACIIO3HABATH IMPOABJICHHUEC 3aKOHOB MAaTE€MaTUKKW B HUCKYCCTBE,
OMMUCBIBATH OTACIBHBIC BBIAAIOIIUCCA PC3YJIbTAaThbl, INOJTYUYCHHBIC B XOIC
Pa3BUTHUA MATCMATUKHU KaK HAYKH, IPUBOJUTH MPUMEPBLI MATEMATUUYCCKUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BC@MHpHOfI HUCTOpUHN




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna 1 BRIYUCICHUS

1.1 HarypanbHbie u 1ienple yncia. [Ipu3Haku AeIMMOCTH 1EIbIX YUCET

12 OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, MPOILEHTHI, OECKOHEUHBIC TIEPUOIUUECKIE
' apodu

1.3 PannonanpHbIie uncna. ApudMeTHIECKHUE ONEpaii C palliOHATBHBIMH YUCIaMHU

14 JeiictButensubie uucia. Apudmernyeckue omnepanuu ¢ JIeHCTBUTEIbHBIMH
' YHCIaMU

15 [IpubnukEHHbIE BBHIYMCICHHS, TpaBUia OKPYTJCHUS, TPHUKHAKA ¥ OILCHKA
' pe3yibTaTa BEIYUCICHUNI
2 Anrebpanyeckue BhIpaXKeHUs

2.1 BykBeHHbIe BhIpaxxeHus (BBIPAKEHUS C IIEPEMEHHBIMU )

59 Crenens ¢ neasiM nokasaresieM. CTeneHb ¢ paliioHaIbHBIM MoKa3areaeM. CBoHCTBa
' CTENEeHU

2.3 MHoro4wieHsl

24 Anrebpanyeckas Apoob

95 ApudmeTnueckuii KOpeHb HATypallbHOU cTerneHu. [[eiicTBus ¢ apudmeTnuecKkuMu
' KOPHSIMH HaTypalbHON CTEIEHH
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Ilenbie u ApoOHO-panMOHANbHBIE ypaBHEHHS. CHCTEMbl U COBOKYITHOCTHU
' ypaBHEHHUH

3.9 Lensle m napoOHO-panoHaIbHBIC HEpaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPaBCHCTB

3.3 Perienue TeKCTOBBIX 3a/1a4
4 YucaoBbIe OCIEA0BATEILHOCTH

4.1 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BATENLHOCTEMN

4.2 ApudmeTrndeckast U reoMeTpudeckas mporpeccuu. opmMyiia CI0KHBIX TPOIICHTOB
) OyHKIMH

OynK1us, cocoOsl 3aaanus QyHkiun. I'papuk pynkumun. O0nacTs onpeaenaeHus u

51 MHO>KeCTBO 3HaueHu# Qpynkuuu. Hymu ¢pyakiuu. [IpoMexyTku 3HAKOTIOCTOSTHCTBA.

o [TpoMeXyTKH MOHOTOHHOCTH (YHKIIUH. MaKCHMyMbl ¥ MHUHUMYMBI (DYHKIIHH.
HaunGosnpiiee 1 HanMeHbIIee 3Ha4eHne (PYHKITUN HA TTPOMEKYTKE

6 KoopaunaTs! Ha psMOil U TIIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus




7.1 I'eomerpuueckue Gurypsl 1 X cBoiicTBa
1.2 TpeyroabHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpruIecKuX BETHYUH
7.6 Bexkropsl Ha TI0CKOCTH
8 BeposTHOCTh U cTaTUCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr
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