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HOACHUTEJBHAA 3AIITMCKA

B coBpeMeHHOM MH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTHUKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTD KaK ¢ TOYKH 3PCHHSI IPAKTHYCCKUX MPUIIOKCHHM, TaK U
UX poJId B 00pa3oBaHUM, HEOOXOJIMMOM KaKJOMYy 4YesloBeKy. Bo3pacraer umcio
npodeccuii, Mpu OBIAJEHUU KOTOPBIMU TpeOyeTcs: Xxoporiasi 6a3oBasi MOATOTOBKA
B 00JacTH BEPOATHOCTH U CTAaTHUCTHKH, Takas IIOATOTOBKA BaKHA IS
IPOJIOJKEHUST 00pa30BaHUs U JIJIs1 YCIIEUTHON MPo¢eCCUOHATBEHON Kapbephl.

Kasx b1t 4emoBek OCTOSSHHO MTPUHUMAET PEIICHUS HA OCHOBE UMCIOIIUXCS Y
HEero JaHHbIX. [ 000CHOBAaHHOTO NMPUHSATHS PEIICHHUS B YCIOBHSIX HEIOCTAaTKa
WM u30bITKa H(OpPMAIIMK HEOOXOMMO B TOM YHUCJE XOpOIIo chOPMUPOBAHHOE
BEPOSITHOCTHOE M CTAaTUCTUYECKOE MbllieHne. VMEHHO TMO03TOMY BO3HHUKIIA
HE0OXOAUMOCTh (POPMHUPOBATH Y O0yYAIOMIUXCS (PYHKIIMOHAIBHYIO IPaMOTHOCTD,
BKJTFOYAIOIIYI0O B Ce0s yMEHUE BOCIPUHUMATh W KPUTHYCCKH aHAJIU3UPOBATh
uHGOpMAIIMIO,  TPENCTABIECHHYIDO B  pa3iuyHbiXx  ¢Gopmax, MOHUMATh
BEPOATHOCTHBIM XapakTep MHOTHX pEaJIbHbIX IMPOLIECCOB U 3aBHCHUMOCTEH,
IPOU3BOJIUTh MPOCTENIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH MPHUHIIUIIAMU cOOpa, aHAIHM3a U
NPE/ICTaBIICHUsI JAaHHBIX M3 PAa3INYHBIX cdep KU3HU 00IIecTBa U rocyaapcTBa
npuoOiaer oO0ydJaronuxcss K OOIIEeCTBEeHHBIM HHTepecaM. l3ydeHue OCHOB
KOMOMHATOPUKH Pa3BUBACT HABBIKM OpraHu3alnuu mnepebopa W mojacuéra 4vucia
BapUAHTOB, B TOM YHCIIC B IPUKJIAJAHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMU TEOPHHU
rpadoB co3maét MaTeMaTuueckuilt pyHmpaMeHT s GOpMUPOBAHUS KOMIIETCHITUHN B
obnact uHPOpMATUKH U TUGPOBBIX TexHONOTHH. [Ipyn M3ydeHHH CTAaTUCTUKH U
BEPOSITHOCTA 00OTAIaloTCsl TMPEJCTaBICHUS OOyYaroIMMXCI O COBPEMEHHOMN
KapTUHE MHUpa M METOJaX €ro HcCienoBaHus, (popMUpyeTcs MOHUMAHUE POJU
CTAaTHCTHKHU KaK UCTOYHHKA COIMATHHO 3HAUYMMOW MH(GOPMAIINH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSATHOCTHOTO MBIILJICHUS.

B cooTBeTCTBMM C MaHHBIMU TENSIMU B CTPYKTYpE MPOTPAMMBI y4eOHOTO
Kypca «BepoATHOCTh M CTaTHCTHKAa» OCHOBHOTO 0OIIero oOpa3oBaHHs Ha
yrayOn€HHOM YpPOBHE BBIICNICHBI CIEAYIONINE COJEPIKATETbHO-METOIMYECKHE
muaun: «[IpeacraBneHne qaHHBIX M OMUCATEIbHAS CTATHCTHKAY», «BEpOATHOCTHY,
«JneMeHTbl KoMOUHAaTOpuku», «BBegenue B Teopuio rpadoB», «MHOXKECTBAY,
«Jlorukay.

Conepxanne muann «lIpencraBneHne TaHHBIX U ONMMCATEIbHAS CTATHCTHKA
CIIY)KUT OCHOBOW 1Jii (OpMHpPOBAHUS HABBIKOB palbOThl ¢ HH(OpMamuein: oT
YTCHWs] W WHTEpIpeTaluu WHPOPMAIMHU, TPEICTABICHHOW B TaOIUIAX, Ha
auarpaMMax W Tpadmkax, A0 cOopa, TMPEACTaBICHUS W aHadu3a JaHHBIX C
WCIIOJIb30BAaHUEM CTATHCTUYECKHX XapaKTePUCTHUK CPEIHUX H PACCEHBAHUS.



Pabotast ¢ gaHHBIMM, OOydaroluecs y4yaTCsi CUMTBHIBATH U HHTEPHPETUPOBATH



JaHHbIE, BBIIBUIAaTh, apryMEHTUPOBATb U KPUTUKOBATH IMPOCTEHILINE THIIOTE3bI,
pa3MBIIUIATh HaJ (paKTOpaMu, BBI3BIBAIOIIMMHU W3MEHUYMBOCTh, U OLICHUBATh HX
BJIUSIHUE HA PAaCCMAaTPUBAEMbIE BETUUMHBI U MIPOLIECCHI.

NHTYyUTHBHOE NpENCTaBICHUE O CIy4YalHOW HW3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHUMM CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM UIA
U3Y4YEHHUS] TEOPUHM BEpOSITHOCTEH. boibllioe 3HaueHHe HMMEIT MPAKTUYECKUE
3aJl1aHHs, B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTHEe BEpOSITHOCTH BBOJAMUTCS KaK Mepa MpaBAONOA00Us CIy4yalHOIo
coObrtus. Ilpm wu3ydyeHuu yueOHOro Kypca oOydarolMecss 3HAKOMSTCA C
OPOCTEHIIMMU ~ METOJAaMHM  BBIYMCJIEHHUS  BEpPOSITHOCTEH B CIy4alHBIX
HKCIIEPUMEHTAX C PaBHOBO3MOHBIMU 3JIeMEHTApHBIMU HCXOJIaMH,
BEPOSATHOCTHBIMHM 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U peuiaTh 00Jiee CIOKHbIE
3amaun. B ydeOHBI Kypc BXOAST HayajbHble NPEJICTABICHUS O CIy4ailHbIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaOIIUXCS C
MHOKE€CTBAMHM M OCHOBHBIMHU OTIEPALMSIMU HaJl MHOXXECTBAMHU, PACCMATPUBAIOTCS
npUMepbl pPUMEHEHUs] TpaoB M AIEMEHTOB TEOPUM MHOXKECTB JIs PEIICHUS
3a/lay, a TakKe HMCIOJb30BaHMS B JPYTMX MAaTeMAaTHMUYECKHX KypcaX M y4eOHBIX
npeameTax.

Ha u3yuenne yyebHoro kypca «BeposiTHOCTh U cTaTucTuKa» orBoautcs 102
gaca: B 7 kimacce — 34 yaca (1 gac B Hexemo), B 8 kimacce — 34 yaca (1 4Jac B
Heneno), B 9 kiacce — 34 yaca (1 yac B Henemo).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

[IpencraBnenne NaHHBIX B BUJE TAOJHI], AMArpaMM. 3arojdHEHUE TaOJIHIl,
YTEHUE U TIOCTPOCHHE CTOJIOUKOBBIX (CTOJIOYATHIX) M KPYTOBBIX JHArpaMM.
Utenue rpadukoB peaabHBIX MpolieccoB. M3Brneuenne nadopmanuu U3 quarpaMmm
1 TaOJIMII, UCTIOJIL30BAHUE U MHTEPIPETAIUS TaHHBIX.

OnucarenbHasi CTaTUCTUKA: CpelHee apudmernyeckoe, MeIuaHa, pasmax,
HauOoJIbIlIeE W HaWMEHbIEEe 3HAYEHUS, KBAPTWIHU, CPEIHEE TapMOHHYECKOE,
CpeaHee TApMOHMYECKOE YHCIIOBBIX JaHHBIX.

[Tpumepsl ciydailHOW W3MEHYMBOCTH TIPU  H3MEPCHHUSX, B MacCOBOM
NPOU3BOJICTBE, TCHICHIIMM W CIyYailHbIe KOJicOaHWs, TPYNIHPOBKA JTaHHBIX,
peACTaBICHUE CIy4alHOW M3MEHUMBOCTH C IIOMOIIBIO JUarpamMM, YacTOTHI
3HAYCHUH, CTATUCTUYECKAST YCTOMYUBOCTD.

I'pad, Bepmnna, pebpo. Crenenb BepmmuHbL. Yucimo pedep U cymMMapHas
crenieHb BepiiuH. [TonsTHe 0 cBsA3HBIX Tpadax. [Iytu B rpadax. Llenu u muKIIbL.
O6xon rpada (ditiepoB nyth). [loHsiTHE 00 OpueHTHpoBaHHOM rpade. Pemenue
3a/1ay ¢ MOMOIIBIO IpadoB.

VYTBepkneHuss W BbICKazbiBaHus. OTpUIaHUE YTBEPXKACHUS, YCIOBHBIC
YTBEP)KJEHUsSI, OOpAaTHbIE W PABHOCUIIBHBIE VYTBEPXKICHUS, HEOOXOJUMBIE U
JI0OCTaTOYHbIE yCIIOBUS, CBOMCTBA M MpU3HAKHU. [[pOTUBOMOIOXKHbBIE YTBEPKICHUS,
JI0Ka3aTeIbCTBA OT MPOTHUBHOTO.

Cry4aitHeIii 3KCIIEpUMEHT (OMBIT) M clydaiiHoe coObiTHe. BeposTHOCTh U
4acToTa CIy4aHOro coObITHs. Ponb  MajoBEpOSTHBIX H  TPAKTUYECKU
JIOCTOBEPHBIX COOBITHI B IPUPO/JIC U B OOIIECTBE.

8 KJIACC

MHOX€eCTBO ¥ MOAMHOXKECTBO. [IpuMepsl MHOXKECTB B OKPYKAIOIIEM MUPE.
[lepeceuenne u oObenuHEeHHE MHOXECTB. [luarpammbl Oitnepa. YwucnoBbie
MHOXecTBa. [IpuMepsl MHOXECTB M3 KypCOB aireOpbl W TEOMETPHH.
[lepeuncnenne >7€MEHTOB MHOKECTB C IMOMOIIBIO OPTaHU30BaHHOTO Tiepebopa u
npaBuiia yMHOKeHU. DopMylia BKIIIOUEHUS-UCKITIOYEHHUS.

DOneMeHTapHble CcOObITUA. BeposiTHOCTH ciiydailHbIX COOBITUNA. ONBITHI C
PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. CilydaliHbIN BHIOOD.

N3mepenue paccenBaHusi YUCIOBOro maccuBa. Jucmepcusi M cTaHAApTHOE
OTKJIOHEHUE 4YuciaoBoro HabOopa. CBoiicTBa Juclepcud ©  CTaHAAPTHOTO
OTKJIOHEeHUs. [luarpaMMbl paccenBaHus IBYyX HaOJrogaeMbIX BenuuyuH. JlunelHas
CBSI3b Ha JIUarpaMMe pacCerBaHUSI.



HepeBo. JlepeBo caydaitHoro skcrnepuMeHta. (CBOWCTBAa  JEpPEBLEB:
€JIMHCTBEHHOCTh ITyTH, CBA3b MEXK]1y YUCIOM BEpIIUH U uuciaom peodep. [lonstue o
II0CKUX rpadax. Pemenue 3a1a4y ¢ IOMOIIbIO AEPEBBEB.

Jlornueckue coro3sl «M» n «MJIM». CBA3p MeXKAy JOTMYECKUMH COO3aMH U
onepauusMH HaJl MHOKecTBaMu. Vcnonb30BaHue JIOTHYECKUX COI030B B ajiredpe.

CnyyaitHpile  COOBITHS ~ KaK  MHOXXECTBAa  JJIEMEHTAPHBIX  COOBITHH.
[IpotuBomnonoxkueie coObiTUA. Onepauun Haja coObITUAMU. Dopmyna CIoXEHUs
BEPOSATHOCTEM.

[IpaBuiio YMHOXEHHUSA BEPOSITHOCTEM. YcnoBHas BEPOSATHOCTb.
IIpencraBineHue CiydaHOrO OJKCIIEpUMEHTa B BHJE JepeBa. HesaBucumble
COOBITHSI.

9 KJIACC

KombunatopHnoe npaBwio ymHoxeHus. [lepectanoBku u akropuan. Yucmo
coyetaHui u TpeyroapHuk Ilackans. CpoiicTBa uymucen codeTaHul. buHoM
Hrrorona. Pemenue 3a1a4 ¢ uCnosib30BaHHEM KOMOUHATOPUKH.

['eomerpuueckass BeposiTHOCTh. CiydalHBIA BBHIOOP TOYKH W3 (UTYPHI Ha
IJIOCKOCTH, U3 OTpe3Ka, U3 IYId OKPYKHOCTH.

Ucnbitanus. Yenex u Heygawya. Cepusi MCHOBITAHUM [0 MEPBOrO ycrexa.
Cepust ucnbiTanuii beprymmm. BeposTHocTH CcOOBITHII B CEpPUU  HMCIBITAHUIN
bepuynnu. CnyuyaiiHbiii BBIOOP M3 KOHEYHOTO MHOKECTBA.

CnyuyaiiHasi BeJIMYMHA M pacmpeneneHue BeposiTHocTed.  I[Ipumepsr
CIIy4allHbIX BEJIIMYMH. BakHble pacrpenesieHuss — 4YUCIO IONBITOK B CEpUHU
VCHBITAHUH JI0 TIEPBOr0 YCIEXAa U YKUCIIO YCIEXOB B CEPUM HUCIBITAHWN bepHyriu
(reoMeTprueckoe ¥ OMHOMHAIBHOE PACTIPEICIICHHS).

MaremMaTH4eCKOE OXHUIAAHUE CIYYaWHOW BEIUYMHBI. DU3NUYECKUH CMBICI
MAaTeMaTH4YeCKOro oxxuaaHus. lIpuMepsl HCHONB30BaHUS MaTEMATUYECKOTO
oxunanus. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE CIYy4alHOW BEJIMYMHBI.
CBoiicTBa MaTeMaTHYECKOrO0 OXHUJAHHWS W JAUcnepcuu. MaremaTtuyeckoe
0KUJAHUE U JUCIIEPCUS U3YUYCHHBIX PACIPEICICHUM.

HepaBenctBo YeOpiméBa. 3akoH OoibIuX YHcell. MaremMaTHYECKHE
OCHOBaHHUS W3MEPEHHUS BEPOSITHOCTEU. Poiib 1 3HaUYeHME 3aKOHA OOJBIIMX YHUCET B
HayKe, B IPUPOE M OOIIECTBE, B TOM YUCJIE B COMMOIOTUIECKUX 00CIETOBAHUSAX H
B U3MEPECHUSX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATHUCTHUKA» HA
YI'VTYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHHUS MPOrPaMMbl MO MaTeMaTUKE
XapaKTEPU3YIOTCS B YACTH:

1) naTPpUOTHYECKOT0 BOCTIMTAHUS

NPOSIBJICHUEM HMHTEpeca K TMPOIUIOMY M  HACTOSIIEMY POCCUUCKOM
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSM  POCCHUMCKUX
MaTeMaTHUKOB U POCCHUMCKOW MaTeMaTHYE€CKOW IIKOJbI, K HCIOJIb30BAaHUIO ITUX
JTOCTHXKEHUH B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpasKIaHCKOr0 ¥ IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUSI:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEHN TpaKJaHUHA W peasii3alliy ero
npaB, TMPEJACTaBICHHMEM O MaTeMaTHYECKHMX OCHOBaX (PYyHKIIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBICHUMN, MPOILEAYp TPaKIaHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUUECKUX MPOOIIeM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHUKEHHUM HAyKHh, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPY/10BOI'0 BOCIIMTAHUS:

YCTAaHOBKOM HAa aKTUBHOE YyYacTU€ B PEIIEHUUM NPAKTHUYECKUX 3a1ay
MaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHHH BCEH JKU3HU JUIS YCHEITHOW mpodeccroHanbHON
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHHEM MHIUBUIYAIbHON TPACKTOPUHM 00pa30BaHMUs U )KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHY€CKOT0 BOCITUTAHUSI:

CIIOCOOHOCTHIO K OMOIMOHATBHOMY U 3CTETUYECKOMY BOCIPHUATHIO
MaTeMaTU4ecKuX OOBEKTOB, 3ajad, pEIIeHUi, PACCYKICHWA, YMEHUIO BUICTh
MaTeMaTH4eCKHUEe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) meHHOCTEl HAYYHOTO MO3HAHMS:

OpUEHTAIlME B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEIOBEKa, MPUPOJIbI U
oOIecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOW HAayKH Kak cdepbl 4YelOoBeYeCKOu
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAYMMOCTH IJI1 PA3BUTUS IIUBUIIM3AIUU,
OBJIQJICHUEM SI3BIKOM MAaTEMATHKHA M MaTeMaTUYECKOW KYJIbTYpOH Kak CpeICTBOM
MMO3HAHUSI MUPA, OBJIAJCHUEM HABBIKAMH HCCIEA0BATEIbCKON IEATEIIbHOCTH;

6) ¢pu3uveckoro BOCMUTAHUSI, (POPMHUPOBAHUS KYJIbTYpPbl 310POBbSI H
IMOIMOHATBHOTO 0JIArOMOJIyYHs:



TOTOBHOCTBHIO MPUMEHSTh MaTEMaTHUUYECKHWE 3HAHUSI B HHTEpPEcax CBOEro
3I0POBBS, BEACHUS  3J0POBOTO  o0pa3a KU3HU  (3IOPOBOE  NUTAHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM M OTHbIXa, peryispHas Quznueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA pPEQICKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) IKOJIOrH4€eCKOro BOCIUTAHMUS

OpUEHTAIMEN Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUU JJIs pEelIeHUs 3a7ad
B 00JIACTM COXPAHHOCTU OKPYXKAaIOIIEH Cpenabl, IUIAHUPOBAHUS TOCTYMKOB H
OIICHKM HMX BO3MOXHBIX TMOCJEJACTBUM MJI OKPYXKAIOIIEH Cpelbl, OCO3HAaHUEM
100aJIbHOTO XapaKTepa AKOJOTHUECKUX MTPOOJIeM U MyTel UX PeIICHUs;

8) amanTanuu K M3MEHSIOMMMCS YCJIOBHAM CONMAJIBHON M MPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHUSIX HEOINPEISIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH 4Yepe3 MPAKTHUYECKYIO JAeATeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA Yy JPYTUX JIOJIeH, MpUOOpeTaTh B COBMECTHOHN JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOAUMOCThIO B ()OPMUPOBAHUN HOBBIX 3HAHUM, POPMYIHMPOBATH UICH,
MOHSITHSI, TUIOTE3bl 00 00BEKTaX U SIBICHUAX, B TOM YHUCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUA W KOMIIETEHTHOCTEH, MJIAHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMlO, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI3OB, TPEOYIOIIHMI KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAeMble PEIICHUS W JNEUCTBUS, (OpPMYyIHUpPOBaTH W OICHUBATH PUCKU H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEJJMETHBIE PE3YJIbTATBI

B pesynbrare ocBOEHUS MPOTpaMMBI 10 MAaTEMAaTHKE HA YPOBHE OCHOBHOTO
oO1mrero oOpa3zoBanus y o0ydaromnierocsi OyayT copMUpOBaHBl MeTanpeaMeTHbIe
pe3yJIbTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIFHBIMU  JIEUCTBUAMH,  YHUBEPCAIbHBIMH  KOMMYHHKATHBHBIMU
JEHUCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/IbHBIC YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA
ba3oBble Jornueckue AeicTBU:

BBUIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHbIC IPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHUH  MEXAy MOHATUSAMHU, (HOPMYIUPOBAThH
onpeJieNIeHUs] TIOHSITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(uKkaiuu,
OCHOBaHUs JIJ1s1 0000ILEHHS U CPAaBHEHUSI, KPUTEPUH MPOBOJUMOIr0 aHAIHN3a;



BOCIIpUHUMATh,  (QOpPMYyIUpOBaTH U  MPEoOpa3OBBIBATH  CYXKICHUS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOPEHUHUS
B (pakTax, JaHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpeIsiaraTh KPUTCPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/IIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHUU (TIPSMbIE U OT
IPOTHBHOIO), TPOBOJAUTH CAMOCTOSITEIIPHO JIOKA3aTeIbCTBA MATEMATHUECKUX
(akTOB, BBICTpAaWBaTh ApryMEHTAIMIO, TMPHUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOW WHIYKIINH, OOOCHOBBIBATH COOCTBEHHEIC
paccyXJeHus;

BbIOMpaTh croco0 pemnieHust y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BApMAHTOB  pEIICHWs, BBIOMpATh Hambonee MONXOASIMHMA C  Y4ETOM
CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBaTebCKHe AeiiCTBHSL

UCTIOJIh30BaTh BOMPOCHl KaK HCCIIENOBATENbCKHIA WHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCHI,  (UKCHUpyIOIIME  NPOTHUBOpEYHe,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBAaTh HMCKOMOE U JaHHOE, (OpPMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOATEIHHO COCTABICHHOMY IUIaHY OSKCIEPUMEHT,
UCCJIEIOBAaHNE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKITY COOOM;

CaMOCTOSITEILHO (OPMYJIMPOBATh OOOOIICHUS W BBIBOJBI IO Pe3ybTaTaM
NpOBENEHHOTO  HAOJIONIEHUS,  HUCCJENOBAaHMS, OKCIEPUMEHTa,  OIICHUBATh
JIOCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 0000IIEHNUH];

OPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOIecca, a TaKXKe BbBLABUTaTh
IPEIOI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmueii:

BBISIBJIATH HEIOCTATOYHOCTh W M30BITOUYHOCTh HMH(POpPMAIMH, JaHHBIX,
HEOOXOAMMBIX JIJISl pELICHUs 3a/1a4U;

BBIOMpATh, AHAIU3HPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPE/ICTABICHHUS;

BbIOMpaTh (popMmy mpencTaBieHus WHOOpPMANMM W WIUTIOCTPUPOBATH
pelaeMble 3a/1a4il CXeMaMHt, JuarpaMmmamu, HHOH rpauKoi 1 UX KOMOMHAIMSIMH;

OLIEHMBATh HAA&KHOCTh MH(POpPMAMK MO KPUTEPHUSIM, MPEATOKEHHBIM WIN
c(OpMYTHPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIBbHBIC y‘leﬁHble HeﬁCTBHH:



BOCTIPUHUMATH U (DOPMYIUPOBATH CY)KICHHS B COOTBETCTBUHU C YCIOBUSIMHU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBHIPaXKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy PCEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTaT;

B X0Ji¢ OOCYXXIEHHs 3a/laBaTh BOMPOCHI O CYIIECTBY OOCYKIAeMOW TEMBI,
npoOJieMbl, pemaeMol 3aJadd, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha IOUCK
pEIICHHS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKICHUSIMH JPYTrUX YYaCTHHUKOB
auanora, oOHapy>KMBaTh Pa3MYM€ U CXOJCTBO MO3UIUNA, B KOPPEKTHOW (opme
GopMynupOBaTH pa3HOTIIACHS, CBOU BO3PAKCHHUS,

NPEJCTABIIATh PE3YNbTAThl PEIICHUS 3aJa4d, SKCIIEPUMEHTA, UCCIIeT0BaHUS,
NPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICGHHS C Y4ETOM 3ajad
NpEe3eHTAllU 1 0OCOOEHHOCTEH ayTUTOPUH;

IIOHMMAaTh M HCIIOIBh30BATh MPEUMYIIESCTBA KOMAHJIHOW W WHIAWBUIYaIbHOM
paboThl MPH pEHICHWH Y4eOHBIX MaTEMAaTUYCCKUX 3ajJad, NPHHUMATh IIeJb
COBMECTHOW JIESITENHbHOCTH, IUIAHUPOBATh OpPTaHHW3aI[MI0 COBMECTHOW paboTHl,
pacmpenensiaTh BUABI pa0oT, IOTOBAapHBATHCS, OOCYXKIATh MPOIECC U PE3yJbTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYpPMb» W HWHBIE); BBHIMIOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JIEUCTBUS C JPYTUMHU YJI€HAMH KOMAaHbI, OLICHUBAThH
KayecTBO pe3yibTaTa W KayecTBO CBOEr0 BKJIana B OOMIMA pe3ynbTaT IIo
KpUTEPUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCcaJbHbIe YdeOHbIE TelCTBUS
Camoopranmusanms:

BBISBJISITH MPOOJIEMBI ISl PEIICHUS] B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX,
OPUEHTHPOBATHCS B PA3TMYHBIX MOJAX0AaX MPUHATHS PELICHUN (MHIUBUAYAIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJTOPUTM pEIIeHUs 3aJayd (WIH €ro
94acTh), BBIOMPATh CIOCOO pemieHUS ¢ Y4ETOM HMEIOIMIMUXCS PECYpCOB H
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUpPOBATh M KOPPEKTUPOBATH BapPUAHTHI
pENIeHH ¢ y9€TOM HOBOUM MH(OPMAITUH.

CaMOKOHTPOJIb, IMOUMOHAIbHBII MHTE/JIEKT:

BJIAJE€Th COCO0AMHM CaMOMPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pEIICHHS] MaTeMaTHIEeCKOM 3a/1a4i, CAMOMOTHBAIINN U PEIICKCUH;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a7auH,
BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIHOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHUE pEe3yJbTaTa JEATEIbHOCTH MOCTABICHHOW LEIU U
YCIIOBUSAM, OOBACHITH MPUYUHBI TOCTHXKEHUS MM HETOCTHXKEHUSI LI€TU, HaXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BBIp@)KaTh SMOLMHU TMPU HM3YYEHUH MaTEeMaTHYECKUX OOBEKTOB M (HaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIBTATBI

K koHniry 00yuenus B 7/ kjacce 00ydaromMiicss NOJYy4YUT CAEAYIOIINE NPeIMETHbIE
pe3yIbTaThI:

Yurate wuH(OpPMANNIO, TPEJCTABICHHYIO B TaOnWIax, Ha auUarpaMmax,
NPECTaBIATh JaHHBIE B BHJE TaOIUI], CTPOUTH CTOJOWUKOBBIE (CTOIOUYATHIC) W
KPYTOBBIE THarpaMMBbI 10 MaCCUBaM 3HAYCHUH.

OnucelBaTh W  HMHTEPHPETUPOBATH  pEANbHBIC  YHCIOBBIC  JIaHHBIC,
Ipe/CTaBlIEHHBIC B TAOIUIAX, HA AUArpaMMax, rpadukax.

Hcnons30BaTh A1 OMUCAHWS JaHHBIX CTATUCTHYECKHUE XapaKTCPUCTHKHU:
cpenHee apuMeTHUECKOe, MeAnaHa, HauOOoJNbIllee W HaWMEHbIIEe 3HAYCHHUS,
pa3Max, KBapTHIIH.

HNmerh mipeicTaBlieHHE O JIOTHYECKUX YTBEPKACHHUSX M BBICKA3bIBAHUSAX,
YMETh CTPOUTH OTpHUIAHUS, (QOPMYIUPOBATH YCIOBHBIE YTBEPXKACHHS TpU
pEIIeHUH 3a/1a4d, B TOM YHCIIE U3 APYTUX YU4eOHBIX KypCOB, UMETh MPECTABICHUE
0 TeopeMax-CBOMCTBaX M TEOpeMax-MpHU3HAKaX, O HEOOXOIUMBIX M JOCTATOYHBIX
YCIIOBHUSAX, O METOJIE€ JI0Ka3aTeJIbCTBA OT IPOTHUBHOTO.

Nmers npencraBieHue O CIy4YalHOW W3MEHUYMBOCTH HAa INpUMEpax
pE3yNbTaTOB HM3MEpPEHUH, IIeH, (U3MYECKUX BEIMYHUH, AHTPOTIOMETPUUYECKUX
JAHHBIX, UMETh MPEJICTABICHUE O CTATUCTUYECKON yCTOWUYNBOCTH.

Hcnonb3oBaTh JUIsi OMMCAHUS JAHHBIX YacTOThl 3HAYEHUH, TPYNIUPOBATH
JaHHBIE, CTPOUTH TUCTOTPAMMBI TPYIIITUPOBAHHBIX JAHHBIX.

Hcnonb3oBaTh rpadpl misg pelmIeHHS 3a]ad, WMETh MPEJCTaBICHHE O
TepMHUHAaX Teopuu rpadoB: BepiinHa, peOpo, Iemb, HUKI, MyTh B rpade, UMETh
npejacTaBieHrne 06 06xoze rpada u 06 OPUEHTUPOBAHHBIX Tpadax.

K xoniy o0yuenus B 8 kjiacce 00ydarOmIAiics MOTYIUT CIAEAYIOIMIHIE TPEIMETHBIC
pe3yJIbTAThI:

OnepupoBaTh MOHATHSIMU MHOKECTBA, MOAMHOKECTBA, BHIMOJIHATH ONEpPaIN
HaJl MHOXECTBaMU: OOBEIUHEHHE, TIEepPeceYeHUe, MEPEUUCIATh JIEMEHTHI
MHOXECTB C HCIMOJb30BaHWEM OPraHW30BAHHOrO Mepedopa M KOMOMHATOPHOTO
MpaBujia YMHOXCHMUS.

HaxonuTh BEpOSITHOCTH CIy4ailHBIX COOBITHM B CIy4allHBIX OMbITAX, 3HAs
BEPOSITHOCTU  AJIEMEHTApPHBIX  COOBITUH, B TOM 4YHCJIE€ B OINbITaX C



PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU, UMETh MOHSITHE O CIy4ailHOM
BBIOODE.

OnuceiBaTh NaHHBIE C MOMOINBIO CPENHUX 3HAYEHWW W MEpP pacCEeHBaHUsA
(nucriepcusi U CTaHIAPTHOE OTKIOHEHHUE). YMETh CTPOUTh M UHTEPIPETUPOBATH
JIuarpaMMbl pacCeUBaHMsl, UMETh MPEACTABICHUE O CBSI3M MEXIY HaOII0AaeMbIMU
BEJIMYMHAMU.

Nmers mpexncraBieHne O JepeBe, O BepuiMHax U peéOpax aepesa,
HCIIOJIb30BAHUU JE€PEBLEB IIPU PELICHUU 3a7a4 B TEOPUU BEPOSATHOCTEH, B APYTUX
y4eOHBIX MaTEMAaTUYECKUX KypcaxX U 3a/lay U3 APYruX y4eOHbIX MPEAMETOB.

OnepupoBaTh NOHITHEM COOBITHA KaK MHOKECTBA 3JIEMEHTAPHBIX COOBITHI
CIIy4ailHOTO ONBITA, BBIMOJHATH ONEpaluy HajJ COOBITUSMHU, MCIOJB30BATH MpPH
pelIeHUH 3a7]a4 JuarpamMmbl Jiliepa, YHCIOBYIO MPSMYIO, IPUMEHATH (OpMYyITy
CJI0’KEHUSI BEPOSITHOCTEM.

[Tonp30BaTbCs MPAaBUIOM YMHOXKE€HUSI BEPOSITHOCTEW, MCIOJIB30BaTh JACPEBO
JUISL TIPEACTABJIEHUS CIy4ailHOrO OmNbiTa NpHU pemeHuu 3agad. OnepupoBaTh
MNOHSITHEM HE3aBUCUMOCTU COOBITUH.

K xoniry o6yuenus B 9 kiacce o0ydaromuiicss MOJy4IUT CAEAYIOIINE MPeIMETHbIE
pE3yIbTaThI:

[lonb3oBaThC KOMOWMHATOPHBIM TMPABUIOM YMHOXEHUS, HAXOJIUTh YHCIIO
NEPECTAHOBOK, YHCIIO COYETAHUM, MOJb30BaThbCA TpeyroibHUKOM Ilackans mpu
pElIeHUH 33724, B TOM YHCIIE HA BEIUUCIICHUE BEPOATHOCTEH COOBITHIA.

Hcnonp3oBaTh  MOHATUE  T€OMETPUYECKOM  BEPOATHOCTH,  HAXOJUTh
BEPOATHOCTU COOBITUN B OMBITaX, CBSI3aHHBIX CO CIyYaWHBIM BBHIOOPOM TOUYEK W3
TUIOCKON (DUTYPBI, OTpe3Ka, MITMHBI OKPY>KHOCTH.

HaxoauTe BepOsSITHOCTH COOBITHI B OIBITaX, CBSI3aHHBIX C UCTIBITAHUSMHU 10
JNOCTMKEHUS IEPBOTO YCIIEXA, B CEPUSIX UCIIBITAHUN bepHyIn.

HNmeTp npencraBieHUE O CIIydyalHBIX BEJIMYMHAX W OIO3HABAThH CIy4alHbIC
BEJIMYMHBI B  SBJIICHUSAX OKPYXKAIOIIET0 MHUpPa, OIEpPUPOBaTh IOHATHEM
«pacupeneeHue BEPOATHOCTEW». YMETh CTPOUTH PACIPENEIICHUS BEPOSATHOCTEN
3HAYEHUM CIIyYalHbIX BEJIMYMH B U3yUYCHHBIX ONbITaX.

Haxonute MaTemMaTH4e€CKOE OXKHAAHHWE M JTUCIEPCUIO CIIYYalHOW BEJIMYHHBI
[0 PaCOpelesiCHUI0, IMPUMEHSATh YHUCJIOBBIE XAPAKTEPUCTUKU H3YYEHHBIX
pacnpeneneHuid py pelIeHrn 3a1a4.

NmeTp mnpencraBieHrMe O 3aKOHE CIy4aWHBIX YHCEN KaK O IMPOSBICHUU
3aKOHOMEPHOCTM B CIIy4allHOM H3MEHYMBOCTH, IIOHMMAaTh MAaTEMaTH4YECKOE
000CHOBaHME OJU30CTH YACTOThI U BEPOSITHOCTU cOObITUSI. VIMETh mpe/icTaBlieHHE
O pOJIM 3aKOHA OOJBIINX YKCEI B IPUPOJIE U OOIIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBo 4acoB

DuieKTpoHHbIe (LU poBHIE)

Ne n/m Konrpoabsubie | IlpakTuyeckue
NPorpaMmbI Bcero o0pa3oBarejibHbIEPECYPCHI
padoThI padoThI
1 TlpecTaBeH e TaHHbIX 4 https://lesson.academy-
content.myschool.edu.ru/02.4/07
2 OmnucarenbHas CTAaTUCTHKA 8 1 https://lesson.academy-
content.myschool.edu.ru/02.4/07
3 CrydaiiHasi H'3MEHYUBOCTh 5 1 fteps.Jllesson acatlemy-
content.myschool.edu.ru/02.4/07
4 BBesienie B Teopuio Tpados 4 https://lesson.academy-
content.myschool.edu.ru/02.4/07
5 Tlomixa 3 https://lesson.academy-
content.myschool.edu.ru/02.4/07
6 BeposTHOCTB M yacTOTa CIIy4aitHOTO 5 1 https://lesson.academy-
COOBITHSA content.myschool.edu.ru/02.4/07
7 [ToBTOpEeHUE, 0600MICHNE, 5 1 https://lesson.academy-
cUCTEMAaTU3alMs 3HAaHUH content.myschool.edu.ru/02.4/07
OBIIEE KOJIMYECTBO HACOB I10 34 1 3

I[TPOTPAMME




8 KJIACC

HaumeHoBaHue pa3aesioB U TeM

KoaunuyecTBo 4acoB

DuieKTpoHHbIe (U poBHIE)

Ne n/m Konrpoasubie | IlpakTuyeckue
NPorpaMmbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI

https://lesson.academy-
! ToTopenue xypea 7 kacca 3 0.5 content.myschool.edu.ru/02.4/08

9 M 4 https://lesson.academy-
Hozectsa content.myschool.edu.ru/02.4/08

3 B . 6 4 1 https://lesson.academy-
CPOATHOCTD CIIYHAMHOTO CODBITHA content.myschool.edu.ru/02.4/08

4 OrnmcaTenpHas cTaTUCTUKA. PaccenBanme 5 1 1 https://lesson.academy-
JTAHHBIX content.myschool.edu.ru/02.4/08

5 BBesienne 5 TeopHio rpados 3 https://lesson.academy-
a p p content.myschool.edu.ru/02.4/08

5 b 5 https://lesson.academy-
oriia content.myschool.edu.ru/02.4/08

7 Onepanuu HaJl Cay4yalHbIMU 3 https://lesson.academy-
coObITUsAMH. CII0’)KEHHUE BEPOSATHOCTEH content.myschool.edu.ru/02.4/08

3 YcnoBHas BEPOSATHOCTb, YMHOXKEHUE 5 https://lesson.academy-
BEPOSATHOCTEH, HE3aBUCUMBIE COOBITHUS content.myschool.edu.ru/02.4/08

[ToBTOpEHUE, 0600IICHNME, https://lesson.academy-

9 N 5 1
CUCTEMATHU3aIHA 3HAHUHI content.myschool.edu.ru/02.4/08
OBIIEE KOJIMYECTBO YACOB IT1O 34 9 9

I[TIPOTPAMME




9 KJIACC

Ne KoanyecrBouacon

HaumeHnoBanuepasaen JyiekTpoHHBbIE (LM(POBHIE)
n/ Bcer | KonTposabHbiepato IIpakTuyeckuepado

OB M TeM NMPOrpamMMbl o0pa3oBaTe/ibHbIEPECYPChI
II 0 ThI ThbI

1 [ToBTOpEHUe Kypca 8 3 05 https://lesson.academy-

KJ1acca ’ content.myschool.edu.ru/02.4/09

9 DIIeMEeHTHI 6 https://lesson.academy-
KOMOWHATOPHKH content.myschool.edu.ru/02.4/09

3 I'eomerpuueckas 3 https://lesson.academy-
BEPOSITHOCTh content.myschool.edu.ru/02.4/09

4 " 5 5 https://lesson.academy-

CHBITAHUA HEPHYILIH content.myschool.edu.ru/02.4/09

5 Crvaaiiias Bediia 3 https://lesson.academy-

yi content.myschool.edu.ru/02.4/09
YucnoBrle
5 S — 5 https://lesson.academy-
P . P content.myschool.edu.ru/02.4/09
CITyJaiiHBIX BEJIMYUH
https://lesson.academy-
7 3aK0H OOIBIINX YUCEI 3 content.myschool.edu.ru/02.4/09https://lesson.acad
emy-content.myschool.edu.ru/02.4/09
IToBTOpEHwMeE,

3 0000111EHHE, 4 1 https://lesson.academy-
cucTeMaTHu3ausg content.myschool.edu.ru/02.4/09
3HAHUN

OBILIEE KOJIMYECTBO 34 1 0
YACOB IIO ITPOTPAMME







