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MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYUMOCTD, KaK C TOUKH 3PCHHS MPAKTHYCCKUX MPUIIOKEHUHN, TaK U
UX pOJIM B 00pa3oBaHUM, HEOOXOJUMOM KaKIOMY 4eloBeKy. Bospacraer yucio
npodeccuit, Mpu OBIaIEHUN KOTOPBIMU TpeOyeTcst Xopolasi 6a30Basi HOJArOTOBKA B
00JIaCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl MIPOIOJKEHHUS
oOpa3oBaHus U JUIs YCIIEUTHOW MpodecCHOHAIbHON Kapbephl.

Kax b1l 4emoBek MOCTOSTHHO MMPUHUMAET PEIICHUS Ha OCHOBE UMEIOIIHUXCS Y
HETo JaHHBIX. A 11 000CHOBAaHHOTO MIPUHSATHS PEIICHUS B YCIOBUSIX HEIOCTATKA
WM U30bITKa WH(GOPMAIIMU HEOOXOAUMO B TOM YHUCJE XOPOLIO C(OPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

MMeHHO TO3TOMY OCTpPO BCTajla HEOOXOAUMOCTh C(HOPMHUPOBATH Y
oOyyaromumxcst GyHKIIMOHATBLHYIO TPAMOTHOCTh, BKJIIOUAOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABISIIONICH yMEHHWE BOCIPUHUMATh W KPUTUYECKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pEAJIbHBIX IMPOIECCOB W 3aBUCUMOCTEH,
MIPOU3BOINTH MPOCTEHINHE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MpUHIMIIAMU cOOpa, aHAIU3a U
NPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OOIIecTBa M rocyJIapcTBa
npuobiaer ofyyaroummxcsd K OOIIEeCTBEHHbIM HHTepecaM. M3ydueHue OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKA OpraHU3aluM Tepebopa U mojacuéra 4ducia
BApUAHTOB, B TOM YHUCJI€ B MPUKJIAIHBIX 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHaaMeHT AJist GOpMUPOBAHUS KOMIIETCHIINMN B
obOnacTu UHPOPMATUKH U IMUGPPOBBIX TeXHOJOTHH. [Ipy U3ydyeHUH CTATUCTHKU H
BEPOATHOCTH OOOTalIalOTCsl MPEACTABICHUS OOYyYarolMXCi O COBPEMEHHOM
KapTUHE MHpa M METOJlaX €ro HccienoBaHus, (HOopMUpYETCs MOHUMAaHUE POJIHU
CTAaTUCTUKN KaK UCTOYHHKA COITMATBLHO 3HAYMMOUN MH(MOPMAIIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIICHHSI.

B cooTBeTcTBHM C JAHHBIMHU IIEJISIMH B CTPYKTYpE MPOTpaMMBbI yueOHOTO Kypca
«BepoATHOCT, W CTAaTUCTUKA» OCHOBHOTO OOIIEro 00pa3oBaHMs BBIICICHBI
clenyloume coaepxKarTenbHo-MeToanueckue auHuu: «lIpencraBienne NaHHBIX U
omucaresibHas CTAaTUCTUKA», «BepoaTHOCTb», «DIEeMEHThl KOMOMHATOPUKWY,
«BBeneHue B Teoputo rpadony.

Conepxanue muann «lIpencraBieHre NaHHBIX U ONMKCATEIbHAS CTATHCTHKAY
CIIY’KUT OCHOBOM 7151 pOpMUPOBaHUS HABBIKOB pa0OTHI ¢ MH(MOPMAITUEH: OT YTCHHUS
¥ MHTEpHnpeTanuu WH(pOpMaIuy, MPEICTaBICHHON B TaOIUIaX, HA TUarpaMmax u
rpadukax, 10 cOopa, MPEACTaBICHUS W aHaIM3a JaHHBIX C HMCIOJIb30BAaHUEM
CTAaTUCTHUYECKUX XapPaKTEPUCTUK CPEIHUX M paccewBaHusa. Pabotas ¢ maHHBIMH,



oOydJaroniyecsi y4aTcsi CUMTBIBATb W HMHTEPIPETUPOBATH [AHHBIC, BBIJBUTATH,
apryMEHTUPOBATh M KPUTHUKOBATh MPOCTEHIIME TUIIOTE3bl, PA3MBIILISATH HaJ
dakTopamu, BBI3BIBAIOIIUMH H3MEHYMBOCTh, W OIEHUWBATh MX BIMSAHHE Ha
paccMaTpUBaEMble BEJIMYHUHBI U IPOLECCHI.

NHTYyUTHBHOE NPEACTABICHUE O CIy4allHOM W3MEHYMBOCTH, MCCICIOBAHUE
3aKOHOMEpPHOCTEH M TEHJICHIMM CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBON Jis
U3Y4YEHUSI TEOPUH BEpOSTHOCTEW. boibllloe 3HaUYeHHE HMMEIOT MPAKTUYECKUE
3aJlaHUs, B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMUA MOJEIISIMH.

[TonsiTue BEpPOSITHOCTH BBOJUTCS KaK Mepa MpPaBIONOA00Us CIIy4ailHOTO
coOpitusa. [lpm wu3ydeHun ydeOHOTO Kypca oOOydaromuecss 3HAKOMSTCS C
MPOCTEUITUMU METOJJAMHU BHIYUCIICHHS BEPOSITHOCTEN B CITy4alHBIX SKCIIEPUMEHTAX
C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH HMCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh M pemaTrh Ooyiee CIOXKHbIE 3adaud. B yueOHbIM Kypc
BXOJST HAYaJIbHBIE MPEACTABICHHUS O CIYYaWHBIX BEIMYMHAX M MX YHUCIOBBIX
XapaKTEePUCTHUKAX.

B pamMkax y4eOHOTo Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OIIEPALMSIMUA HaJ MHOKECTBAMHU, pacCMaTPUBAIOTCS
IpUMEPHl IPUMEHEHUs IS PEIICHHs 3a]ad, a TAKXKE HCIOJIb30BAaHUSL B JIPYTUX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTax.

B 7-9 kinaccax usydaerca yueOHbIH Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOPBIN BXOAAT pa3neibl: «[IpencraBiieHre JaHHBIX U ONKACATENIbHAS CTATUCTUKAY,
«BeposTHOCTBY, «D7eMEHThl KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

Ha uzyuenne yuyeOHOTO Kypca «BeposiTHOCTh U CTaTUCTHUKA» OTBOJIUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hezento), B 8 kiacce — 34 yaca (1 yac B Hezienio),
B 9 kiacce — 34 gaca (1 gac B Henero).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienue NaHHBIX B BUAE TaOMUI, AUarpaMmm, rpadukoB. 3amnogHeHUE
Ta0NWI, YTCHWE U TOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbIx). UTeHue rpadukoB peaabHbIX MpoiieccoB. M3pneduenne nnpopmanuu u3
Jarpamm # TabJIuIl, UCTIOIb30BaHUE U MHTEPIIPETALUS JaHHBIX.

OnucartenbHasi CTaTUCTHUKA: cpeHee apudmeTHdeckoe, MeAuaHa, pa3mMax,
HaumOoJIbllIeE M HAUMEHbIIEE 3HAUYCHUS HaOopa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnydallHBI SKCHIEPUMEHT (OMBIT) M CIydailHOe COObITHE. BeposTHOCTH H
yacToTa. PoJb MaoBEpOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MPUPOJIE
u B obmiectBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSATHOCTEM.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Yucino pébep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llenn n nmknsl. Iyt B
rpadax. O6xon rpada (disiepoB myth). IlpencraBieHue 00 OPUEHTUPOBAHHOM
rpage. Pemenue 3agad ¢ noMouibio rpagos.

8 KUIACC

[TpencraBieHne qaHHBIX B BUJIE€ TAOIUL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, NOAMHOXeCTBO. Omnepauuu Haj
MHO’KECTBaMU: 00beIMHEHHE, IepecedeHue, nonoaHeHne. CBONCTBa onepaluii HaJ
MHOXKECTBAMU:  IIEPEMECTUTENBHOE,  COYETATEIbHOE,  PACHPENEIIUTEIBHOE,
BKIIOUEeHUsS. Vcnonb30BaHWE TpaUUYecKOro NPEICTaBICHUS MHOXKECTB s
ONMCAHMSI PEAJIBHBIX ITPOLIECCOB U SIBJIICHUW, TPU PELICHUY 3a/1a4.

M3mepeHne paccerBaHMs NaHHBIX. J(McIepcus U CTaHJAPTHOE OTKIOHEHME
YUCIOBBIX HA0OPOB. /lnarpamMma pacceuBaHusl.

DJieMEeHTapHble COOBITUS chaydaitHoro ombiTa. Ciy4yaliHble COOBITHS.
BepositHoctTr  coObITHil.  OnbITBl ¢ PAaBHOBO3MOXKHBIMH — DJIEMEHTAPHBIMU
coOpiTussMu. CitydaiiHbii BbIOOp. CBSI3b MEXKAY MAJOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYyKeE.

epeBo. CBONMCTBA I€pPEBbEB: €AUHCTBEHHOCTH ITYTH, CYIIIECTBOBAHUE BUCIYECH
BEPUINHBI, CBSA3b MEXK/y YUCJIOM BEPIIMH U 4ynucioM pédep. IIpaBuino yMHOXKEHUS.
Pemenue 3aa4 ¢ momouisio rpagos.

[IpotuBomnonoxueie coObiTus. Juarpamma Ditnepa. OObenuHeHUE W
nepeceyeHne coObiTuil. HecoBmecTHbie  coObiTusi. @Dopmyna  cloKeHUs
BEPOSITHOCTEW. YCJIOBHAsi BEpOIATHOCTh. [IpaBwiio ymHOXkeHus. HesaBucumble
coObrTus. IlpencraBnenue skcrepuMeHTa B BUIe JAepeBa. Pemienue 3amau Ha



HaXOXXJEHUE BEPOSITHOCTEH C TOMOIIBI0 JIepeBa CIYyYalHOTO HKCIEPUMEHTA,
nurarpamm Jitepa.
9 KIIACC

[IpencraBinenne JaHHBIX B BHUAE TalnMi, JAuarpamM, TIpaduUKoB,
UHTEpIIpeTalys JaHHbIX. YTeHNE U MOCTpOeHUE TabIul, Juarpamm, rpadukos 1o
pEeaIbHbIM JAHHBIM.

[TepectanoBku u dakTopuan. CoueTaHus U YUCIIO COUYCTaHUU. TPEeyrobHUK
[Tackans. Pemenue 3a1a4 ¢ HCTIOAB30BaHHEM KOMOMHATOPHKH.

['eomeTprueckass BeposTHOCTb. CiydaiHbI BbIOOp TOYKM M3 (QUIYpBl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH.

Hcnerranue. Yenex u Heyaada. Cepust HCOIBITaHUNA 0 niepBoro ycnexa. Cepust
ucnbelTanuii bepaysum. BeposaTHOCTH cOOBITHI B cepuu UcnibITaHUN bepHyiu.

CrnyudaliHas BeIWYMHA U PACIPENEIICHHE BEpPOSTHOCTEW. MaremaTudeckoe
oxumanue U aucnepcus. I[Ipumepbl  MaTreMaTM4ecKoro  OXKHUAAHUSA KAk
TEOPETUYECKOI0 CPEJHEr0 3HA4YeHUs BEJIMYMHBL. MareMaThudeckoe OXUIAHUE U
JIUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YHUCJIO YCHEXOB B CEPUM HCIBITAHHUU
bepnymnmy.

[Tonsitue o 3akoHe OonpImIMX yucen. M3MepeHune BEeposSTHOCTEH ¢ MOMOUIbIO
4yacToT. Posb 1 3HaueHne 3aKkoHa OOJIBIINX YHMCEN B IPUPOJIE U OOILECTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«BeposITHOCT U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMYy H HACTOSLIEMY POCCUHUCKOU
MaTeMaTUKH, LIEHHOCTHBIM  OTHOIIEHMEM K  JIOCTHXKEHHMSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTHKEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH TrpakIaHWHA U peali3allii ero
npaB, TMPEJICTABJICHUEM O MATEeMaTUYECKUMX OCHOBaxX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPaKJaHCKOTO oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHHUIO STUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPAKTUYECKUM NPUMEHEHUEM JIOCTUKEHUM HAyKHW, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSDKEHUM BCEW JKM3HM JJIsl YCIEIMIHON MpodeccruoHaIbHOM
JIEATEIIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIUBUIYAIBHON TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAllUEd B JIESITEIBHOCTA HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, MPUPOJILI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl YelloBeueCKOMn
NEATEeIIbHOCTH, JTANoOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PAa3BUTHUS ITUBWIM3AIINU,
OBJIaJICHUEM SI3BIKOM MAaTEMAaTHUKH U MAaTEeMaTUUYECKOW KyJIbTYypOW Kak CpPeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HAaBBIKAMU HCCIIEI0BATENbCKON
JeATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO MPUMEHATh MATEMAaTHUUYECKHE 3HAHUA B MHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00Opa3a JKU3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, pErysapHas Quznueckas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ IMpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpHEHTALIMEN HA IPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIs PEIICHUS 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOMIEH CPe/Ibl, TUIAHUPOBAHMSI TIOCTYIIKOB M OIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI /ISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa FKOJOTHUECKUX MPOoOJIeM U MyTel UX PeIICHUS;

8) ajanTanus K U3MEHSAIMMCSH YCJIOBHUAM COLMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUThCS Yy JPYTHX JIIOJEeH, MpUOOpeTaTh B COBMECTHOM JEATECIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMA U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTBHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHUPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHS, (OPMYJIHPOBATh W OIICHMBATh PHUCKH U

MOCJIENICTBUS, (POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILTh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMH, (DOPMYIHPOBATH
OMpeNeNeHus]  TMOHATHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
POBOJIMMOI0 aHAJIN3a;

e BOCIOPUHUMATH, (OPMYNIHpPOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpAUTENIbHbIE U OTpULATENbHbIC, €AMHUYHbIC, YacCTHbIE M OOUIHeE,
YCIIOBHBIE;



BBISIBJISITh ~ MaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpEUMs] B (pakTax, JaHHBIX, HAOJIOJEHUSAX U YTBEPKACHUSX,
npeiaraTb KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JIEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHUI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEIBHO HECJIOXKHBIE JI0Ka3aTelbCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTPAWBaTh AaPTyMEHTALMI0, TPUBOIUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOHMpaTh CMOCOO pemieHus y4eOHOM 3amayn (CpaBHHBATh HECKOJBKO
BapUAHTOB pElICHUs, BBIOMpATh Haubojee MOAXOMAUIMM C ydué€ToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

UCIIOJIb30BaTh BONPOCHI KaK HCCIEAOBATEIIbCKUNA MHCTPYMEHT IMO3HAHUA,
(GopMynupoBaTh BOMNPOCH, (PUKCUPYIOLIUME IPOTUBOPEUYHUE, MPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpMHpOBAThH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTh MO CAaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIEN0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHUYECKOTr0 00BbEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;
CaMOCTOSITENIbHO (HhOPMYIHPOBaTh 000OIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
IIPOBEAEHHOIO HAOIIOACHMS, HCCIEIOBAHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3MPOBATh BO3MOKHOE pa3BUTUE MPOLECCA, a TaKXKE BBIIBUIaTh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanmueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(POPMAIMH, ITaHHBIX,
HEOOXOUMBIX JIJISl peUIeHU 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH U UHTEPIPETHUPOBATH
uHOOPMAITUIO Pa3TUYHBIX BUIOB U (JOPM IIPE/ICTABIICHUS,

BBIOMpATh GOpMy TMpeACTaBICHUS HHPOPMAMU UM WIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMMamH, HWHOM Trpapukod U Ux
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSAM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHUKaTHBHBIC YHHMBEPCAJIbHbIE Y4eOHbIC JeHCTBUS:

BOCIIPUHUMATDL U (pOpMy.HI/IpOBaTB CYXXICHHUSA B COOTBCTCTBUU C YCIOBUAMU
H nejisiMm 06H_I€HI/I$[, SICHO, TOYHO, 'PaMOTHO BBIPpAXXaTh CBOIO TOUKY 3pCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEeLIeHUs
3aJlayu, KOMMEHTUPOBATh MOJyUYEHHbBIN pPe3yJIbTaT;

B X0JIe 0OCYKJIEHHUSI 3a/1aBaTh BOMPOCHI M0 CYLIECTBY OOCYKIaeMON TEMBI,
poOJIeMBI, perraeMoi 3aa4d, BHICKA3bIBAaTh MW, HAIICIICHHBIC HA MTOUCK
pEIICHMS], COTIOCTABIIATH CBOM CYXKJICHHUS C CY)KICHUSIMH JPYTHX YIaCTHUKOB
nuanora, oOHapy»uBaTh pa3jM4ve U CXOJICTBO MO3UIUH, B KOPPEKTHOU
dbopme GpopMyIIUpOBaTH PA3HOTIIACHUS, CBOM BO3PAKECHHUS;

MIPEICTABIIATh PE3YIbTaThl PEIICHHUS 3391, SKCIICPUMEHTA, UCCIICAOBAHMS,
MIPOEKTa, CAMOCTOSITEIHHO BRIOMPATh (POpMAT BBICTYIUICHHS C YIETOM 3a/1a4
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW ¥ WHIUBUIyaIbHON
paboThI IPU PEIICHUH YYEOHBIX MaTEMAaTHUECKUX 3a]1aY;

MPUHUMATh 11€Jb COBMECTHOM ACATEIBHOCTH, IJIAHUPOBATH OPTAHHU3AIUIO
COBMECTHOM paboOThl, pacnpenensarb BHABI pabOT, JI0roBapuUBaThCH,
00CYXJIaTh MPOIECC U pe3yibTaT paboThl, 0000IATh MHEHUSI HECKOIBKUX
JIIOJICH;

ydacTBOBaTh B TPyHmoBbIX ¢Gopmax paboTel (00CyxkaeHusi, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M IPYTHE), BHITIOJHATH CBOIO YacTh pabOTHI
U KOOPJAWHHPOBATH CBOW JEUCTBHS C JAPYTHMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOIIUNA MPOAYKT IO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJITOPUTM peIIeHUs 3aaauu (WU ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECypCOB M
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIAQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcca U pe3yJibTaTa
peleHns MaTeMaTUIeCKOM 3a1auu;

IPEABUAETH TPYAHOCTHU, KOTOPBHIE MOI'YyT BO3HUKHYTh IIPU PEIICHUU 3a1a4H,
BHOCUTh KOPPEKTUBBI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTHU [OCTABICHHOM L€ U
YCIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOAMUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K koniy oOyuenus B 7 Kjacce oOOyYarOUIMICS TOJYYHUT CIEIYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Yurare wH(OpMAIMIO, TMPEACTABICHHYI0 B TaOnWIax, Ha JguUarpaMMax,
NPEACTaBIATh JAaHHbBIE B BUIE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTonGyaThie) U KPYroBhie) 0 MacCHBaM 3HAUYCHUM.

OnuceiBaTh W HWHTEPHPETUPOBATH  pEAIbHBbIE  YHUCJOBBIE  JIAHHBIE,
MpeCTaBJICHHbIC B TA0JMUIIAX, HA JUarpaMmMmax, rpadukax.

Hcnonb30BaTh AJisi ONKMCAHUSI JTAHHBIX CTATUCTUYECKHUE XAPAKTEPUCTHUKU:
cpenHee apudpMeTHdYecKoe, MeJMaHa, HauOoJblllee U HAaUMEHbIEE 3HAYCHUS,
pa3Mmax.

MMeTs mnpencraBieHUE O CIy4alHOM W3MEHUYMBOCTHM HA IIPUMEpax IIEH,
(GU3NYECKUX BEJIMYUH, aHTPOMOMETPUYECKUX IJAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

K xoniy oOyuenus B 8 kiacce oOyYarONIMICS TOJYYHUT CIIETYIOIIHNE
MPEAMETHBIE PE3YIBTATHI:

W3Bnekath ¥ mpeoOpa3oBbIBaTh HHGPOPMAIMIO, TPEACTABICHHYIO B BHJIC
Tabaul, quarpamm, rpadukoB, TPEACTABIATh TaHHBIC B BHUJIE TAOJIUII, TUArPaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKA3aTENEH: CpeIHHUX
3HAYCHUU U Mep paccerBaHus (pa3max, JUCIIEPCUs U CTaHAAPTHOE OTKJIOHECHHUE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAUCHHUI U YACTOThI COOBITHH, B TOM YHUCJIE TI0
pe3yabTaTaM U3MEPEeHUIN 1 HAOIIOACHU.

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUH B OMBITAaX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM UYHCIE B OMBITaX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBaTh rpauyeckue MOJEIH: AEPEBO CIYYalHOTO 3KCIEPUMEHTA,
JyarpaMMsbl Jitliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSTUSIMH: MHOKECTBO, IOAMHOKECTBO,  BBINIOJIHATH
omepald HaJ MHOXECTBaMHU: OOBEIUHEHUE, TIEpeceueHue, JOMOTHEHUE,
MEPEUUCIIATH AJIEMEHTHI MHOKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduueckoe MpeCcTaBICHUEe MHOXKECTB U CBSI3EH MEXKy HUMU
JUUISL ONTMCAHMS MIPOIIECCOB U SIBJICHH, B TOM UMCII€ MPH PEIICHUM 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U KyPCOB.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

N3Bnekats 1 mpeoOpa3oBbIBaTh HHPOPMAIIUIO, TPEICTABICHHYIO B Pa3TUYHBIX
WCTOYHUKAX B BHUJE TAOJIHI], [Uarpamm, rpadukoB, MPEACTABISTH IAHHBIE B BUJE
Ta0NHII, TUarpaMm, rpauKoB.



Pemarp 3amaum opraHu3oBaHHBIM IEpeOOpPOM BapHAHTOB, a TAKXKE C
UCIIOJIb30BaHNEM KOMOMHATOPHBIX IIPAaBUII U METO/OB.

Hcronb30BaTh ONUCATENbHBIE XapPAaKTEPUCTUKHU I MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEJIHUE 3HAYECHUSI U MEPBI PACCEUBAHMS.

HaxonuTh 4acTOThl 3HAYEHUI M 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUN U HAOIIOIEHUH.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YHUCJIE B OMNbBITaX C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMH, B CEpPHUAX
WCIIBITAHUM J10 IEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIun.

Nmers mnpencraBieHue O CIIy4alHOM BEIMYMHE U O PACHPEIEIICHUU
BEPOSATHOCTEM.

HmeTe mnpencTaBieHHE O 3aKOHE OOJBIIMX YHCEN KaK O IPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B
PUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/ P Konrpoabnsie IIpakruyeckue (upp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
bubnuoreka [{OK
1 II 2
PCACTABIICHHIE NATHbIX / https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
2 1
Onucarenpias craTHCTHKa 8 https://m.edsoo.ru/7f415fdc
. bubnuoreka [{OK
3 Catyaiiias H3MEHIMBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bubmnoreka IIOK
4 Brenenne 5 Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacTOTa CI1y4aliHOTO 4 1 bubnmnorexka HOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoteka IIOK
2
6 O06006111EH1E, CUCTEMATU3alUs 3HAHUI 5 https://m.edsoo.ru/7f415fdc
OBHIEE KOJIMYECTBO YACOB I10 34 5 5
ITPOI'PAMME



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne /i P Konrpoubusie IIpakTuueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
1 I1 4
OBTOpeHHe Kypea 7 Kacca https:/m.edsoo.ru/7£417fb2
) OmnucarenpHas cTaTucTUKa. PaccenBanue 4 bubmuoreka [JOK
JAHHBIX https://m.edsoo.ru/7f4171b2
bubmuoreka [JOK
3 Mosiecrea 4 https:/m.edsoo.ru/7¢417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB citydaiiHOTO COOBITHUS 6 1 hitps://m.cdsoo.ru/7f4 172
bu6mmoreka [JOK
B 4
> BE/ICHNUE B TEOPHIO rpagho https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
6 C i 0 8
RA A https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
7 06006 i 4 2
ODILCHHC, CHCTEMATUSALMA SHAHIH https://m.edsoo.ru/7f417fb2
OBHIEE KOJIMYECTBO YACOB I1O 34 ) |

I[MTPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM nudpoBbIe
Ne /i P Konrpoubusie IIpakTuueckue (witpp )
MPOrpamMmbl Bcero oOpa3oBaTeJibHbIE
padoTsI padoThI
pecypcbl
bubmuoreka [JOK
1 Tostopenue kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
2 4 1
DIEMEHTBI KOMOHHATOPHKH https://m.edsoo.ru/7f41a302
3 TI'eomeTpuyeckas BEpOSITHOCTh 4 bubmorexa HOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Hemerraims beprysm 6 ! https://m.edsoo.ru/7f41a302
. bubnuoteka [JOK
> Crysaitnas Bemanna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 ObobumeHne, KOHTpOITh 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 )
I[TPOTPAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302







