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INOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM MH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOYKH 3PCHUS MPAKTUICCKUX MPUIIOKCHHM, TaK U
UX poJid B 00pa3oBaHUM, HEOOXOJUMOM Ka)XJAOMy 4deloBeKy. Bospacraer umcio
npodeccuii, npu oBJIaJIECHUU KOTOPBIMU TpebyeTcst xopolias 6a3oBasi MOJTOTOBKA B
00JIaCTH BEPOSITHOCTH M CTATHCTUKH, TaKasl MMOATOTOBKA BaXKHA ISl TTPOIOJKCHHUS
o0pa30BaHMs U I YCIEIIHON MpoQecCuOHANIBHON Kapbephl.

Kaxx1p1il 4eroBeKk MOCTOSIHHO MTPUHUMAET PEIICHHsI HA OCHOBE MMEIOIIUXCS Y
HEro JaHHBIX. A 1JI1 00OCHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSAX HEIOCTATKa
WM M30bITKa MHPOpPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIIo chOpMUPOBAHHOE
BEPOSTHOCTHOE U CTAaTUCTUIECKOE MBIIIICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajga HEOOXOAUMOCTh c(opMUpOBaTH ¥y
oOy4aronuxcs GyHKIMOHATIBHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B C€0sl B KQUeCTBE
HEOTHEMJIEMOM  COCTABIJISIIONIEH  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHbIX (GOpMax, MOHUMATh
BEPOSTHOCTHBIA XapakTep MHOTHX pPEATbHBIX TIPOIECCOB M 3aBUCHMOCTEH,
MIPOU3BOINUTH MPOCTEHINHE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPHUHIIUIIAMU cOOpa, aHAIN3a U
MPEACTABICHUS JIAHHBIX W3 Pa3MYHBIX cdep KU3HU OOIIecTBa M TOCyAapCTBa
npuoOuiaeT oOydarImmxcsd K OOUIECTBEHHbIM UHTEpecaMm. M3ydeHHne OCHOB
KOMOWHATOPUKHN pa3BUBAaCT HABBIKM OpraHU3alMM Tiepebopa M Mmojacuéra dmcia
BapHAHTOB, B TOM YHUCJIC B MIPUKJIAIHBIX 3a/1adaX. 3HAKOMCTBO C OCHOBAMH TCOPUH
rpadoB co3naét MareMaTuueckuil GpyHIaaMeHT aJisi GOPMUPOBAHUS KOMIIETEHITUHN B
ob0nacTu UHPOPMATUKH U HMUGPPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUH CTATUCTHKU U
BEPOATHOCTH OOOTAIAIOTCS TMPEACTABICHUS OOYJarOIIMXCS O COBPEMEHHOM
KapTHHE MHpa M METOJaX €ro HCCIeIOBaHUsA, (HOPMHUPYETCS MOHUMAHWE POJU
CTaTUCTUKU KaK UCTOYHUKA COIMATIHLHO 3HAYUMOM MH(MOPMAITIH U 3aKJIa/IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C JAHHBIMH IEJISIMH B CTPYKTYpE MPOTPaMMBbI yueOHOTO Kypca
«BeposTHOCTh W CTaTUCTUKa» OCHOBHOTO O0OIIEro oOpa3oBaHMs BBIACICHBI
CIIEyIOIINe Coaep)KaTeIbHO-MeTonudeckue tuauu: «llpencraBienne MaHHBIX U
omucaTelibHas CTAaTUCTUKa», «BepoaTHOCTH», «IJIEMEHTHl KOMOWHATOPUKW,
«BBenenue B Teopuro rpadoBy.

Coneprxanue mann «lIpencraBieHre TaHHBIX U ONHCATEIbHAS CTATHCTHKAY)
CITY’KUT OCHOBOM 11J11 (hOPMUPOBAHUS HABBIKOB PaOb0THI C UHGOPMAIIUE: OT YTCHUS
¥ MHTEpNpeTanuu WH(pOpMaIuy, IpeICTaBIeHHON B TaOJMIIaX, HA AHarpaMMax |
rpadukax, 1o cOopa, MPEACTABICHUS W aHAIW3a JaHHBIX C HMCIOJb30BAaHUEM
CTAaTUCTHUYECKUX XapPAaKTEPUCTUK CPEIHUX M paccemBaHusa. Pabortas ¢ maHHBIMU,
oOy4aroniyecsi ydyaTcsi CUMTBIBAaThb W MHTEPIPETUPOBATh [IAHHBIE, BBIJBUTATH,



apryMEHTUPOBAaTh W KPUTHKOBATh IMPOCTEUIINE TUIOTE3bl, PA3MBILUIATH Ha
(akTopaMy, BBI3BIBAIOIIMMHU H3MEHUMBOCTb, M OLEHUBAaTh MX BIUSHUE Ha
paccMaTpuBaeMble BETMYUHBI U IPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4alHOM W3MEHYMBOCTH, MCCICIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUUW CTAHOBUTCS MOTHUBUPYIOLIEM OCHOBOW JUIA
U3y4EHUs TEOpUU BEPOSTHOCTEH. bousblioe 3HaueHHE HMEIOT NPAKTUYECKUE
3aJJaHus], B YACTHOCTH OIIBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJEIISIMU.

[TonsiTue BEpPOSITHOCTH BBOJAUTCS KaK Mepa MpPaBIOMOA00HMs CIIy4aifHOTO
coOpitus. [lpm wu3ydeHnn y4eOHOTO Kypca OOyYarolUecss 3HAKOMATCA C
POCTEUIIMMU METOJAMU BBIYUCIICHHS BEPOSITHOCTEN B CIIy4alHBIX 3KCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HMCXOJAMH, BEPOSTHOCTHBIMHM 3aKOHAMH,
NO3BOJIAIOIIMMU CTaBUTh U pelIaTh Oosiee CIOXHbIE 33haud. B yueOHBIN Kypc
BXOJST HAYaJIbHBIE MPEACTABICHHUS O CIy4YallHbIX BEJIMYMHAX U HUX YHUCIOBBIX
XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHO>XECTBAMU M OCHOBHBIMHU OIlE€palUsIMU HAJl MHOYKECTBAMHM, PaCCMATPUBAOTCS
IIPUMEPBI NIPUMEHEHUs JUIS PELICHUs 3aJay, a TakKe HCIIOJIb30BaHUA B APYIHX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTax.

B 7-9 xnaccax uzydaerca ydeOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOPBIN BXOAAT pa3zaeibl: «IIpeacraBieHne TaHHBIX U ONUCATENIbHAS CTATUCTUKAY,
«BeposTHOCTEY, «DeMeHTbl KOMOMHATOPUKNY, «BBeneHue B Teopuio rpagosy.

Ha usyuenue yue6HOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hezento), B 8 kiacce — 34 yaca (1 yac B Hezienio),
B 9 kiacce — 34 yaca (1 yac B Heneio).

COJAEPXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBnenne NaHHbIX B BUAE TaOIUL, AUarpamm, rpadukoB. 3aroJIHEHHE
Ta0NHIl, YTEHHE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbIX). UTeHue rpadukoB peajabHbIX npoiieccoB. M3pneuenne nnpopmanuu u3
Jyarpamm M TabJdll, UCTIOIb30BaHUE U MHTEPIIPETAlUs JaHHBIX.

OnucartenbHasi CTaTUCTHUKA: cpefHee apu(MeTHuecKoe, MeAHMaHa, pa3Mmax,
HamOoJIblIeE M HaWMEHbIIEE 3HAUYCHUsS HaOoOpa YHMCIOBBIX JaHHBIX. lIpumepbl
CIIy4YallHOW U3MEHYUBOCTH.

CrnyyaliHBIN JKCHIEPUMEHT (OMBIT) M ClydaiiHOe coObITHE. BeposTHOCTH H
yacToTa. PoJb MaloBEpOATHBIX U MPAKTUYECKHU JOCTOBEPHBIX COOBITUN B MPUPOJE
U B oO1iectBe. MoHeTa v UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepumHa, pedbpo. Crenenp BepuiMHbl. Yuciao pédep u cymMmapHas
creneHb BepimH. [IpencraBienue o cesizHocTH rpada. Lenu u nmkier. [yt B



rpadax. O6xon rpada (visiepoB myth). IlpencraBieHue 00 OpHUEHTUPOBAHHOM
rpade. Pemienue 3a1ay ¢ noMous0 rpados.
8 KUIACC

[IpencraBienne qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXECTBO. Omnepauun Hax
MHOKECTBaMU: 00BEAMHEHHE, IIEpeceUeHHe, JononHeHre. CBoicTBa oneparuii HaJ
MHOXECTBAMU:  [EPEMECTUTEIBHOE,  COYETATEIbHOE,  PACHPEACIUTEIBHOE,
BKJIIOUEHUs. Vcnonp30BaHME TpaUUecKOro NPEICTaBICHUS MHOXKECTB IS
ONMCAHUs PEAJIbHBIX MPOLIECCOB U SIBJIICHUW, IIPY PELICHUH 3a7a4.

N3mepenne paccenBaHus AaHHBIX. /ucnepcus M CTaHIZAPTHOE OTKIIOHEHHE
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyallHOro ombiTa. CiydyaliHble COOBITHS.
BepositHoctr  coObITHil.  OnNbBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMU
coObITusMU. CiyyaliHblil BBIOOpP. CBSI3b MEXKIY MAJTOBEPOATHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMHU COOBITUSIMU B IIPUPO/JIE, OOILIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€PEBBEB: €AMHCTBEHHOCTB ITyTH, CYIIECTBOBAHUE BUCAYEH
BEPILMHBI, CBSA3b MEXKIY YUCIOM BEPUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBononoxkueie coObiTusA. [Juarpamma Oinepa. OObeauHEHUE W
nepeceuenne  coObiThil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAas BEPOSITHOCTh. [IpaBmino ymHOXxeHus. HesaBucumbie
coObrTus. IlpencraBnenue skcriepuMeHTa B BUJE JAepeBa. Pemienue 3amgad Ha
HaxO0JIEHUE BEPOSATHOCTEH C MOMOIIBIO JAEPEBA CIyYaHOTO JKCIEPUMEHTA,
auarpamm Ouniepa.

9 KIIACC

[IpencraBienrie AaHHBIX B BHjae TaOuui, JAuarpamM, TpaduKoOB,
WHTEpHpeTanus JaHHbIX. UTeHue u noctpoeHue Tabiull, nuarpamMmm, rpaukoB 1o
pEaIbHBIM JJAHHBIM.

[lepectanoBku u (axropuan. CodyeTaHus U YUCIO COUYECTAHUNA. TPEyrobHUK
[Tackans. Pemienue 3a1au ¢ MCMoIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposTHOCTb. CiydalHbId BBIOOP TOYKH M3 (PUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPY>KHOCTH.

HcnbiTanue. Ycnex u Heyaada. Cepust ucnbITaHui 10 niepBoro ycrnexa. Cepus
ucneiTanuii bepuyiu. BeposatHocTu coObITHII B cepun ucnibiTaHui bepHyim.

CnyuaiiHasi BEJIMYMHA W pacHpeeliCeHUE BEpPOSATHOCTEH. MaremaTtuueckoe
OXugaHue u aucnepcus. llpumepsl MaTEMAaTHYECKOTO  OXKHUIAHUS — Kak
TEOPETUYECKOr0 CPEAHEr0 3HAYCHUS BEIMYMHBL. MaremMaThudeckoe OXUIAHUE U
JUACTEPCUA CIyYalHOW BEJIMYMHBI «YHUCIO YCHEXOB B CEPUHM HCIBITAHUU
beprynnm.



[Tonsitue o 3akoHe OGonpmIMX yucen. M3MepeHne BEposSTHOCTEH ¢ MOMOULIbIO
4yacToT. Ponb 1 3HaueHne 3aKkoHa OOJIBIINX YHMCEN B IPUPOJE U OOLLECTBE.
IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Ppe3yabTAaThl OCBOGHHS IporpaMmbl  yd4eOHOro Kypca
«BepoATHOCTh U CTAaTUCTUKA» XAPAKTEPU3YIOTCS:

1) marpuoTyeckoe BOCIMTAHHE:

IIPOSIBJICHUEM HHTEPECA K MPOIUIOMY U HACTOAIIEMY POCCHICKOM MAaTEMATHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JTOCTHKEHUAM POCCUMCKUX MATEMAaTUKOB U POCCUNCKON
MaTEeMaTU4YECKON ILIKOJIBI, K MUCIIOJIb30BAHUIO ITUX AOCTH)KCHUHN B APYIHX HayKax U
NPUKIIATHBIX cepax;

2) rpamIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOA3aHHOCTEM TpaKJaHWHA U peau3alhHi €ro
paB, MPEACTABICHUEM O MAaTEMATUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IMUHbIX
CTPYKTYp, SBJICHHUH, NpOLEeayp TIpaxIaHCKOro oOliecTBa (Hampumep, BBIOOpHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO STUYECKUX MPOOJEM, CBA3AHHBIX C
MIPAKTUYECKUM NIPUMEHEHUEM JOCTHKEHUN HAYKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-
ATUYECKUX MPHUHIUIIOB B IEATEIIBHOCTH YUYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4acTUE B PELICHWH NPAKTHUYECKUX 3aaad
MaTeMaTUYECKOW HAINPABICHHOCTH, OCO3HAHUEM BAKHOCTH MATEMATUYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUH BCEH MKU3HM A YCHEIHOM NpodecCuoHaNbHOU
JESTeIbHOCTY U pa3BUTUEM HEOOXOJUMBIX YMEHUH, OCO3HAaHHBIM BBIOOPpOM U
NOCTPOECHUEM HMHJMBUIYAJTBbHON TPAeKTOPHUHM OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIOCOOHOCTBIO K  SMOLMOHAIBHOMY M  3CTETHYECKOMY  BOCHPHSITHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a/ay, pPEIICHUH, pacCyKICHHH, YMEHHIO BHUAETbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTaUMel B JCATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
npeicTaBlieHnid 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS 4YeJIOBEKa, MPUPOIbI U
oOuiecTBa, MOHUMAHUEM MaTeMaTHMYECKOM HayKu Kak c@epbl 4YelI0BeYeCKOn
NEATEIIbHOCTH, J3TaloB €€ Pa3BUTUA M 3HAYMMOCTH JUIS PAa3BUTHUS LIMBUIIU3ALNH,
OBJIAJICHAEM S3BIKOM MAaTEMaTUKA W MaTEMaTUYECKOM KYyJIBTYPOH KaK CPEICTBOM



NO3HaHWSI MMpa, OBJAJACHUEM MPOCTEHIIMMHM HAaBBIKAMU HCCIIEI0BATEIbCKON
JESITEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaAHMEe KYJbTYPbI 3/10POBbS U
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TFOTOBHOCTBIO NPUMEHSATh MaTeMaTHYECKUE 3HAHUS B HHTEpPECax CBOEro
3I0pOBbSl,  BEJIEHUS  3/J0poBOro  oOpa3a  JKM3HM  (310pOBOE  IUTAaHMUE,
cOaTaHCUPOBAHHBIN PEXKUM 3aHATUHN U OTABIXA, pETryJsipHas pu3nveckasi akTUBHOCTB),
c(hOpPMHUPOBAHHOCTHIO HaBBbIKA PEQIICKCHH, TPU3HAHIUEM CBOETO MpaBa Ha OLUIMOKY U
TaKoro K€ MpaBa APyroro 4ejaoBeKa;

7) 3K0JIOrHYeCcKoe BOCIIMTAHUE:

OpHEHTalMEl HAa NPUMEHEHHE MAaTeMaTUYECKUX 3HAHUW JUIS PELICHHs 3a1ad B
00J1acTU COXPAHHOCTU OKPYXArOUIeH cpefibl, INIAHUPOBAHUS OCTYIKOB U OLICHKH MX
BO3MOJKHBIX TOCJIEICTBUNA ISl OKPY’KaIOIIEH Cpeibl, OCO3HAHHUEM TIJI00AIbHOIO
XapaKkTepa SKOJOTMYECKUX TPOOJIEM U IyTEH UX PELICHUS;

8) apanTanmus K M3MEHSIIOIMMCH YCJIOBHUSIM COLMAJIBHOM W NPHPOJHOM
cpeabl:

TOTOBHOCTBIO K JICWCTBUSIM B YCJIOBHUSX HEOIPEAECIEHHOCTH, IOBBIILIECHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTb, B TOM YHUCIE
YMEHHUE YUUTBCS y APYTHUX JIIOJIEH, MPUOOPETAaTh B COBMECTHOM JIESITEIbHOCTH HOBBIE
3HAHMS, HABBIKM Y KOMIIETEHLIUN U3 ONBITA IPYTHUX;

HEOOXOAMMOCTBIO B  (OPMUPOBAHUMM HOBBIX 3HaHUH, B TOM YHCIE
(GopMynMpoOBaTh UAEH, TOHITHUS, TUIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM UYHUCIE
paHee  HEU3BECTHBIX, OCO3HABaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUU WU
KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPeOYIOIUNA KOHTPMEp, KOPPEKTHPOBATh NPUHUMAaeMble
pemeHuss U AeUCTBUSA, (POPMYIHpPOBATH M OLEHUBATH PHUCKKM M IOCIEICTBHS,
dbopMUpOBaThH OMBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIE YYeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBU:

e BBIBIITH M XapaKTEPHU30BaTh CYIIECTBCHHBIC IMPU3HAKA MAaTEMAaTHYCCKHX
00OBEKTOB, TIOHATHH, OTHOIIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
ompeneNcHUsT  TIOHATHH,  yCTaHABJIMBaTh  CYIICCTBCHHBIM  IPHU3HAK
Kiaccuukanyuu, OCHOBaHUA MJis OOOOIICHHWS W CpPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;



BOCIIpUHUMATh,  (OPMYyJIUpOBaTb U  NPEoOPa3OBBIBATE  CYKICHUS:
YTBEpAUTENIbHbIE M OTpHUIATENbHbIE, E€IUHUYHBIE, YacTHble U O00IIuE,
YCIIOBHBIE;

BBISIBIIATh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U IPOTUBOPEYHS B
(dakTax, JaHHBIX, HAOTIOJECHUSIX U YTBEPXKICHUSAX, IPEANiaraTh KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JieJlaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 0 aHAJIOTUH;

pa3OupaTh [JOKa3aTeIbCTBA MAaTEMATHYECKHX YTBEPXKIACHUN (IIpsMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO HECJOXKHBIE JI0OKa3aTelIbCTBa
MaTeMaTHU4eCcKuX (PakTOB, BBICTPAUBATh apTyMEHTALIUIO, IPUBOAUTH IIPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpPATh C€MOco0 pemieHuss y4eOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPDUAHTOB pEUICHUS, BbIOMpaTh HaumOoJiee MNOAXOMAIMH C  Y4ETOM
CaMOCTOATEIIBHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBareLCKHe 1eCTBUSA:

UCIIOJIb30BaTh BOMPOCHl KAaK MCCIEAOBATEIbCKUNA HHCTPYMEHT I103HAHUS,
(GopMynHpOBaTH BONPOCHI, (PUKCHUPYIOIIME MPOTUBOpPEYHE, MPOoOIEMY,
CaMOCTOSITENIbHO yCTaHABIMBATh HCKOMOE U JIaHHOE, (OPMUPOBATH TUTIOTE3Y,
apryMEeHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

OPOBOJAUTH IO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIAaHY  HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEX1y COO0iA;
CaMOCTOSTeNIbHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI MO pPE3yjbTaTaM
NPOBEAEHHOIO HAONIONECHUS, WCCIEeI0OBaHUS, OLIEHWBAaTh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIIBUTATH
MPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

BBISIBIISITh  HEJIOCTATOYHOCTh U HM30BITOYHOCTH HMHGOPMAIMH, JTaHHBIX,
HEOOXOMMBIX JIJISI PEIICHHUS 3a]1a4H;

BBIOWpATh, aHAJM3UPOBATh, CHCTEMATH3UPOBaTh M  HHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUIHBIX BUIOB M (OPM IIPEICTABIICHHUS;

BBIOMpATH OpMY MpeCcTaBICHUS HHPOPMAIIUU U UIUTFOCTPUPOBATH pelliaeMble
3a/lauyu CXeMaMHu, TuarpaMmmMamMu, HHOU rpaukoi U MX KOMOWHAIIUSIMU,
OIICHMBATh HAAEKHOCTh WHGOPMAIIMK 110 KPUTEPHUSAM, MPEIIOKCHHBIM
YUUTEIEM WM CPOPMYITMPOBAHHBIM CaMOCTOSTEIBHO.

KomMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE y4eOHbIe 1eHCTBUS:



BOCIIPUHUMATh U (POPMYIIMPOBATH CYXKJEHUSI B COOTBETCTBUH C YCIOBUAMH U
HEJISIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX ¥ MUCHbMEHHBIX TEKCTAX, aBaTh MOSICHEHUS MO X0y pelIeHUs 3a/1auH,
KOMMEHTHUPOBAThH MOJTYUYCHHBIN pe3yJbTarT;

B X0Jl¢ 0OCYXXJIEHUSI 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOsiemMbl, pelaeMoi 3a7aud, BHICKA3bIBaTh WJIEW, HAICJICHHbIE Ha TOUCK
pEIIeHUs], COTOCTABIISATh CBOU CYXKJICHUS C CYXKACHUSMHU APYTUX YYACTHUKOB
auanora, OOHapy>KMBAaTh Pa3IMINEe U CXOACTBO MO3HIIHNM, B KOPPEKTHOU popme
(GopMyIHUpOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YIbTAThl PEIICHUS 3a7adyM, IKCIEPUMEHTA, UCCICIOBaHUS,
IPOEKTa, CAMOCTOSITENIbHO BHIOMpaTh (popMaT BBICTYIUICHUSI C YUETOM 3ajad
IIPE3EHTAIlMU U OCOOCHHOCTEH ayAUTOPHUH;

MMOHMMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBUIYaTbHOU
paboTHI PU pelIeHUN YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

NPUHUMATh LEJIb COBMECTHOW JAEATEIbHOCTH, IUIAHUPOBATh OPraHU3ALUIO
COBMECTHOM paboThl, pacrpeensaTh BUIbl padboT, JOTOBAPUBATHCS, 00CYKAATh
IpoLIeCC U Pe3yJIbTaT paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JTIOJICH;
y4acTBOBaTh B IPyNIoBbIX opmax paboThl (00CykACHUSA, OOMEH MHEHUSIMHU,
MO3TOBbI€ WITYpMbl UM JIPYTHE), BBINOJHATh CBOK YacTh palbOThl WU
KOOPAWUHUPOBATh CBOM AEHCTBHS C IPYTMMHU YJICHAMH KOMAaH/Ibl, OLICHUBAThH
KauecTBO CBOET0 BKJIaJga B  OOmMUHA  TPOAYKT MO  KPUTEPUSIM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

PeryasiTuBHbIC YHUBEpCAJIbHbIEC YUeOHbIE 1efiCTBUS

Camoopranusanus:

CaMOCTOSTENIbHO COCTaBIIATh IUIAH, AJITOPUTM peEIIeHUs 3anadu (WJId ero
4acTh), BBIOMpPATH CIIOCOO pelIeHUs] ¢ Y4ETOM HMEIOIIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuii ¢ yaéTomM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJAJIeTh CIOCOOaMHM CaMOIPOBEPKH, CAMOKOHTPOJISI Mpollecca U pe3yJbTaTa
pelIeHrsl MaTeEMaTUYECKOM 3aauH;

OPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PELICHUU 3aJauH,
BHOCUTh KOPPEKTHBBI B JESITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJbTATA JEATEIBHOCTH IOCTABJIECHHOW LEIU H
YCIIOBUSIM, OOBSICHATH NPUUYMHBI JIOCTHXKEHUS WJIM HEAOCTH)KCHHS LEJH,
HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HHPEAMETHBIE PE3YJIBTATDBI

K konmy oOydenuss B 7 kJjacce OOy4arOUUMNCS TOJYYHUT CIETYIOLIUE
MIPEAMETHBIE PE3YIIBTATHI:

Yutateh wuHOpMaIUIO, MpPEACTAaBICHHYI0 B TaOnMIlAX, Ha JgUarpaMmax,
NPEACTaBIATh JaHHbIE B BHUAE TaONMUI, CTPOUTH JAMArpaMMbl (CTOJIOMKOBBIC
(cTosiOuaThie) U KPYroBbI€) IO MACCHBaM 3HAUYCHUI.

OnuceiBaTh ¥ UHTEPIPETUPOBATh  pEajbHbIE  YHUCJIOBBIE  JaHHBIE,
MIPEICTABJIICHHBIC B TAOJIMIIAX, HA IUarpaMMmax, rpadukax.

Hcnonp30BaTh Uisi ONHWCAHUSL JAHHBIX CTATUCTHYECKHUE XapaKTEPUCTHUKU:
cpenHee apupMeTuueckoe, Meinana, HauOoJIblIee U HAaMMEHbBIIIEEe 3HAUCHUS, pa3Max.

Nmetp mpencraBiieHHE O CIIydalHOM W3MEHYMBOCTH Ha IIpUMEpax IEH,
(U3HUECKUX BEIWYHUH, AHTPOIIOMETPUYECKUX JAaHHBIX, HUMETh IPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

K xonmy oOydenuss B 8 kiacce oOyyarouiuiicss MOJYyYUT CIEAYIOLIUE
IPEIMETHBIE PE3YJIbTAThI:

N3Bnekats 1 npeoOdpa3zoBbIBaTh HHGOPMAIIUIO, IPEICTABICHHYIO B BU/IE TA0JIHII,
auarpaMm, rpauKoB, IPeICTaBIATh JaHHbIE B BUAE TaOIUL, UarpamMmm, rpaukoB.

OnuceiBaTh JaHHBIE C IOMOIIBIO CTaTUCTHUYECKUX IOKa3aTeleil: CpeaHuX
3HaYEHUI U Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTAHJAPTHOE OTKIIOHEHUE).

Haxonuth 4acTOTHl YHCIOBBIX 3HAYEHUNW M YaCTOTHI COOBITHIA, B TOM YHCIE 1O
pe3yibTaTaM U3MEPEHUN U HAOII0ICHUM.

Haxonuth BEpOSATHOCTH CiIy4ailHBIX COOBITUH B OIbITax, 3Has BEPOSITHOCTU
AJIEMEHTApHbIX COOBITUH, B TOM UHCJIE€ B OMNbITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSMHU.

Hcnonb3oBath rpaduyeckre MOJAENIU: AEPEBO CIy4ailHOrO SKCHEPUMEHTA,
qyarpamMMbl DWiiepa, YucioBas mpsmas.

OnepupoBarh MOHATHSAMU: MHOKECTBO, ITOJAMHOKECTBO, BBIIIOJIHATH ONEPaLUN
HaJ MHOXECTBaMH: OOBEAMHEHUE, IMEPECcCeUeHUe, JONOJHEHHE, MePeUUCIIiTh
3JIEMEHTBI MHOXKECTB, IPUMEHSITh CBOMCTBA MHOXKECTB.

Hcnonb3oBath rpaduueckoe MpeAcTaBiIeHUE MHOXKECTB U CBSI3€H MEXAY HUMU
JUTSL OTIMCAHMSI TIPOLIECCOB U SIBJICHUWI, B TOM YHCIIE€ MPU PEIICHUH 3aJa4 U3 JPYrux
y4€OHBIX MPEIMETOB U KYPCOB.

K xonmy oOydenus B 9 kiacce oOyyarouiuiicss MOJYyYUT CIEAYIOLINE
peIMETHbIE PE3yJIbTaThI:

N3Bnekats U npeoOpa3oBbIBATh HHPOPMALIUIO, MPEICTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BUJE TaOJHUIl, JuUarpaMm, rpadukoB, MPe/CTABIATh JAHHbIE B BHJIE
Ta0JIHII, TUarpaMm, rpapuKoB.

Pemarp 3amaun opraHM30BaHHBIM TepeOOPOM BapHAaHTOB, a TaKXke C
UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.



Hcnonp30BaTh OMMCATENbHBIE XAPAKTEPUCTUKU [JII MACCHUBOB YHMCJIOBBIX
JNAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHHUS U MEPBI PACCEUBAHUSL.
Haxonuth 4acToThl 3HAUYEHUNW M YACTOTHI COOBITHS, B TOM YHCIE TMOJIb3YSACh
pe3yJbTaTaMu IPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHUMH.
HaxonuTtb BEpOATHOCTH CITy4alHbBIX COOBITHI B U3yYEHHBIX OIBITaX, B TOM YHCIIE
B OMBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU, B CEpUAX UCIBITAHUN
110 TIEPBOTO yCIeXa, B CEPUAX UCIbITaHUK bepHym.
NmMeTp mpencraBieHUe O CIIy4dalHOM BEIMYMHE W O PaCHpEeleIcHUU

BEPOSATHOCTEM.

HNmetsn MMpCaACTABJICHUC O 3aKOHC OOJIBIITNX YKCEIT KaK O IIPOABIICHUHN

3aKOHOMCPHOCTH B CHY‘I&ﬁHOﬁ HN3MCHYHUBOCTH M O POJIM 3aKOHaA OOJIBIIINX YKCET B

MPUPOJE U OOIIECTBE.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aeyioB U TeM Konrpouabnsie IIpakrnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmMbl padoTbI padoThbI
pecypchl
1 [Ipencrasnenue 7 9 bubnuoreka [IOK
JaHHBIX https://m.edsoo.ru/7f415fdc
5 OnucarenpHast 8 1 bu6mmoreka [IOK
CTaTHUCTHUKA https://m.edsoo.ru/7f415fdc
3 Crnydaiinas 5 1 bubnuotexa [JOK
U3MEHYNBOCTH https://m.edsoo.ru/7f415fdc
4 Bsencuue B 4 bu6mmoreka [JOK
Teopuio rpados https://m.edsoo.ru/7f415fdc
BepostHoCcTh M
5 yacTroTa 4 1 bu6mmoreka [JOK
CIIy4altHOro https://m.edsoo.ru/7f415fdc
COOBITHS
O06o06mieHue,
6 cUcTeMaTHu3aIus 4 2 bubmorexa HOK
. H https://m.edsoo.ru/7f415fdc
3HaHUI
OBIIEE
KOJIMYECTBO
343 2 5
YACOB IIO

[TPOTPAMME



https://m.edsoo.ru/7f415fdc
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8 KVIACC

I[TPOTPAMME

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3fejioB  TeM Kourpoabnble IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIe
NporpamMmmal padoThI padoThI
pecypcsbl
1 [ToBTOpEeHue 4 bubnnorexka [HOK
Kypca 7 Kiacca https://m.edsoo0.ru/7f417fb2
OnucarenpHas
5 CTaTUCTHKA. 4 bubmuoreka [JOK
PacceuBanue https://m.edsoo.ru/7f417fb2
JTAHHBIX
bu6mmoreka [IOK
3 Muosxectsa 4 https://m.edsoo.ru/7f417fb2
BepositHoCTh
4 CIVHATHOrO 5 1 bu6mmoreka [IOK
i https://m.edsoo.ru/7f417fb2
coOBITHS
5 Beenenue B 4 bu6mmorexa [IOK
Teoputo rpados https://m.edsoo.ru/7f417fb2
5 Cnyuaiinble 3 bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/7f417fb2
O06o06mieHue,
7 CI/ICTCII-\I/IIaTI/ISa usi 4 2 bubmorexa HOK
. . https://m.edsoo.ru/7f417fb2
3HAaHUU
OBIIEE
KOJIMYECTBO
34 2 1
YACOB IIO



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
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9 KVIACC

I[TPOTPAMME

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3ejioB  TeM Kontpoabnbie IIpakTunyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmmal padoThI paboThI
pecypcbl
1 [ToBTOpEeHUE 4 bubnnoreka HOK
Kypca 8 kiiacca https://m.edsoo.ru/7f41a302
5 DJIeMEHTBI 4 1 bubmuorexa [JOK
KOMOWHATOPUKH https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckas 4 bubnmnoreka HOK
BEPOSITHOCTh https://m.edsoo.ru/7f41a302
4 HcnbiTanus 5 1 bubmuorexa [JOK
bepuymiu https://m.edsoo.ru/7f41a302
5 Crnyuaiinas 6 bubnuorexa [HOK
BEJIMYMHA https://m.edsoo.ru/7f41a302
5 O06o0meHue, 10 1 bubmuorexa [JOK
KOHTpPOJIb https://m.edsoo.ru/7f41a302
OBIIEE
KOJIMYECTBO
YACOB IIO 34 L 2
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