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HHOACHUTEJBHAA 3AIINCKA

B coBpemeHHOM IH(PPOBOM MHpE BEPOSTHOCTh M CTAaTUCTHKA MPHUOOpEeTaroT BCE OOJBLIYIO
3HAYUMOCTh, KaK C TOYKH 3pPEHHUS MPAKTUUYECKUX MPHJIOKEHUH, TaK U UX POJM B OOpa30BaHUU,
HEOOXOMMOM KaXKJIOMy 4eJOoBeKy. Bo3pactaer uucio mnpodeccuil, Nmpu OBIaJCHHH KOTOPHIMU
TpeOyercs xoporast 6a30Basi MOArOTOBKA B 00JIACTU BEPOSITHOCTH U CTAaTHUCTUKH, Takas MOATOTOBKA
Ba)KHA JIJIS IPOJIOJDKEHUST 00pa30BaHUA U 7S YCIIEUTHON NMPOo(hecCHOHAIBHON Kapbephl.

Kaxxaplii yenoBek MOCTOSIHHO NMPUHUMAET PEIleHUs Ha OCHOBE UMEIOUIMXCS Y HETO JAaHHBIX. A
Uis 0OOOCHOBAHHOTO TPUHATHS pEIICHUS B YCIOBUSAX HEAOCTaTKa MIM M30bITKa WHPOpMaLUU
HEO0OXO0MMO B TOM YHUCJIE XOPOIIO c(hOPMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MBIIIICHUE.

MIMeHHO T1O3TOMY OCTpPO BCTala HEOOXOOUMOCTh C(HOPMHPOBATH Yy  OOYYaIOUIMXCS
(GYHKIIMOHATIBHYIO TPAMOTHOCTb, BKJIIOYAIOIIYI0 B ce0sl B KaueCTBE HEOTHEMJIEMON COCTaBISIOLICH
YMEHHUE BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBATh WH(POPMAIINIO, TIPEICTABICHHYIO B PA3IHMYHBIX
dbopMax, MOHMMATh BEPOSTHOCTHBIM XapakTep MHOTHUX pEAIbHBIX IPOIECCOB M 3aBUCHUMOCTEH,
IPOU3BOJUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B Y4eOHOM Kypc€ ¢ OCHOBHBIMH MPHUHIMIAMH cOOpa, aHaldu3a M IMPeACTaBICHUS
JMAHHBIX W3 PA3IMYHBIX CQep JKU3HM OOmEecTBA M TOCYJapcTBa MPHOOIIAET OOYyJaAOIUXCS K
oOIIeCTBEHHBIM HHTEpecaM. M3yueHue OCHOB KOMOWHATOPUKHM pa3BHBAE€T HAaBBIKM OPraHU3AIMU
nepebopa M MojAcYE€Ta 4YKClIa BAapUAHTOB, B TOM YHKCJIE€ B NPUKIAJHBIX 3ajJadaX. 3HAKOMCTBO C
OCHOBaMU Teopuu rpadoB co3aaéT MareMaTudeckuili GyHaaMeHT st GOpMHUPOBAHUS KOMIIETSHIIMA B
obmacti MHPOPMATUKA W HUPPOBBIX TEXHOJIOTWUA. [IpM HM3yd4eHUM CTATUCTUKH M BEPOSTHOCTH
oforamaroTcsi MpeacTaBieHUs OOydYalolUXCs O COBPEMEHHOW KapTUHE MHUpa M METOoJaxX ero
uccieoBanus, (popMUpYyEeTCs TOHUMAHHUE POJHM CTAaTUCTUKH KaK HMCTOYHHMKA COIMAIBHO 3HAYUMOMN
nH(}OPMAIIMU U 3aKJIa/IBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILIICHUSI.

B cooTBeTCTBHY C JaHHBIMU LENSIMU B CTPYKTYpPE MPOrpaMMbl yueOHOTo Kypca «BeposiTHOCTD 1
CTaTHCTHUKA» OCHOBHOT'O OOIIETr0 00pa30BaHuUs BBIACIEHBI CISAYIOUINE COAePKATEIbHO-METOANUECKHE
muHuK: «lIpencraBneHne AaHHBIX M ONUCATENbHAs CTATUCTUKa», «BeposTHOCTB», «OneMeHTHI
KOMOMHATOpUKW», «BBeneHne B Teoputo rpagoy.

Copnepxanue nunun «lIpeacraBieHne JaHHBIX U ONUCATENIbHAs CTaTUCTHKA» CIY>KUT OCHOBOM
utst (GOpMUPOBaHMSI HABBIKOB PabOTHl ¢ MHGOpPMAIUEl: OT YTEHUS M UHTEpIpeTaluu UHPOpMAIHH,
NpeJICTaBICHHON B Tabmuuax, Ha AMarpaMMax M rpadukax, 10 cOopa, NMpeACTaBIEHUS M aHAINU3a
JAHHBIX C HCIOJb30BAHMEM CTaTHCTUYECKUX XapaKTepUCTHK CpeIHUX M pacceuBaHus. Pabotas c
JMAHHBIMH, OOYydYaloUIMecs ydJarcsi CUMTBIBATH W HMHTEPIPETHPOBATH JaHHBIC, BBIIBHTATh,
apryMEeHTUpPOBaTh W KPHUTUKOBATh MPOCTEHINME TUIOTE3bl, PAa3MBIIUIATE Haa (aKTopamu,
BBI3BIBAIONIMMIA HM3MEHUYMBOCTh, W OIEHHBATh HMX BIMSHUE HA pacCMaTpUBaeMble BEIUYMHBI |
IIPOLIECCHI.

NHTYyUTHBHOE NPEACTABIECHUE O CIIy4YalHOM M3MEHYMBOCTH, UCCIEA0BAaHUE 3aKOHOMEPHOCTEN 1
TEHJCHIMA CTAaHOBUTCS MOTHUBHPYIOIIEH OCHOBOM I M3YyY€HUs TEOPHHM BEpOATHOCTEHN. bosbmioe
3HaYEHHE HMMEIOT MPAKTHUYECKHE 3aJaHusl, B YACTHOCTH OIBITHI C KJIACCUYECKHMMH BEPOSITHOCTHBIMU
MOJIETISIMHU.

[TonsiTe BEpOSATHOCTHM BBOJUTCS Kak Mepa IMpaBAononooust ciydailHoro coObitus. [Ipu
U3y4yeHUH Y4eOHOro Kypca OOydYaromuecs 3HAKOMSTCS € MPOCTEHIIMMH METOJaMH BbIUMCIICHUS
BEPOATHOCTEH B CIy4YallHBIX HKCIEPHUMEHTAaX C PaBHOBO3MOXKHBIMU D3JIEMEHTAPHBIMH HCXOJAMH,
BEPOSTHOCTHBIMH 3aKOHAMH, MTO3BOJISIONIMMHU CTaBUTh M pelIaTh 0ojee CIoXKHbIE 3aJaun. B yueOHbIi
KypC BXOJIAT Ha4aJbHBIE MTPE/ICTABICHUS O CIyYallHbIX BEJIMUMHAX U UX YUCIIOBBIX XapaKTEPHUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaloOIIUXCS C MHOXKECTBAMH U
OCHOBHBIMH OII€paIUsIMU HaJ MHOKECTBAMH, PACCMAaTPUBAIOTCS IPUMEPbl IPUMEHEHUS JIJIsl PeIeHUs
3aja4, a TaKXKe UCIOJIb30BAHUS B IPYTHX MaTeMaTHUYECKHX Kypcax M yUeOHbIX IpeaMeTax.

B 7-9 xnaccax m3ydaercs yueOHBINM Kypc «BeposSTHOCTh M CTaTHCTHKa», B KOTOPBIA BXOIST
paszmensl: «lIpencraBneHue TaHHBIX M OMKCATENIbHAS CTATHUCTUKA», «BeposTHOCTB», «DJIEeMEHTHI
KOMOWHATOpHKNY, «BBeaeHue B Teopuro rpadoBy.

Ha u3yuenue yueOHOTO Kypca «BeposTHOCT U cTatucThuka» otBoautes 102 gaca: B 7 kimacce — 34
yaca (1 gac B Henenio), B 8 kimacce — 34 gaca (1 yac B Heneno), B 9 knacce — 34 gaca (1 gac B Hezenio).



COJAEP/)KAHUE OBYYEHUA
7 KJIIACC

[IpencraBnenne naHHBIX B BUJAE TAOJUIL, AMAarpamm, Tpa@ukoB. 3anojHEHHUE TAONUI], YTCHUE U
MOCTpOEHHE AuarpaMM (CTOJIOMKOBBIX (CTOJOYATHIX) W KPYroBbIX). UTeHHE TIpadUMKOB peabHBIX
nporeccoB. M3Bieuenne nHbOpMaMM M3 JHArpaMM W TaOJUI], MCIOJIB30BAaHHE M HHTEPIIPETALIUS
JAHHBIX.

OnwucarenbHas CTAaTHUCTUKA: CpeAHee apupMeThdeckoe, MeauaHa, pa3Mmax, Haubosbliee |
HauMEHbIlIee 3HaYeHHs] Ha0opa YUCIIOBBIX TaHHBIX. [I[puMepsl ciiydaiiHO H3MEHYUBOCTH.

CrnyvaliHplii SKCHEpUMEHT (OmBIT) W ciydaiiHoe coObiTue. BepostHocTh M wactora. Pounb
MaJIOBEPOATHBIX W TPAKTUYECKU JOCTOBEPHBIX COOBITUH B TIpuUpojae M B obOmiecTBe. MoHeTa u
UTpasibHasi KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yucio pédbep M cyMMmapHas CTENEHb BEpIIMH.
[IpencraBnenue o cBsizHocTu rpada. Llenmn m mukiel. [lytu B rpadax. O6xon rpada (3iiaepoB myTs).
[IpencraBnenue 06 opueHTUpoBaHHOM rpade. Pemienne 3a1a4 ¢ momoiisio rpados.

8 KVIACC

ITpencraBiaeHue AaHHBIX B BUJE TAOIULL, JUAarpaMm, rpaukoB.

MHOX€eCTBO, 9JIEMEHT MHOXECTBa, MNOJMHOXecTBO. Ormnepauuu HaJg  MHOXKECTBAMU:
o0ObeMHEeHHe,  IepecedeHue,  JomnosHeHue.  CoiictBa  omepauuii  HaJl  MHOXECTBAMHU:
NePEMECTUTENILHOE, COYETATEIBHOE, paclpe/leIuTeNIbHOE, BKItoYeHus. Mcronb30Banne rpadudeckoro
IPECTAaBICHNUS MHOXECTB JJIsl ONMCAHUs PeabHbIX IPOLIECCOB U SBJICHUH, TP PELLICHUHU 3ajay.

W3mepenue paccenBanus JaHHBIX. JlUcriepcust U CTaHIaPTHOE OTKJIOHEHUE YMCIIOBBIX HAOOPOB.
Jluarpamma paccerBaHusl.

DOnemMeHTapHble COOBITUS ciydaiiHOro ombiTa. CiyyaiiHble coObITHSA. BeposTHOCTH COOBITHI.
OnbITEl ¢ PaBHOBO3MOXXHBIMM 3JIEMEHTApHBIMU COObITHAMU. CiydaiiHblii BbIOOp. CBS3b MEXAy
MaJIOBEPOATHBIMU U MPAKTUYECKH JIOCTOBEPHBIMU COOBITUSMHU B MIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBolicTBa 1€peBbEB: €AMHCTBEHHOCTD ITyTH, CYIIECTBOBAHNE BUCSYEN BEPLIMHBI, CBSI3b
MEXJ1y YMCIIOM BEpILUH U unciaoM pédep. [IpaBmiio ymHOkeHus. Perenne 3anau ¢ nomonibio rpagos.

[TpotuBononoxkHble coObiTHsA. Juarpamma Oitiepa. OObennHEHHE U TNEepecedeHrue COOBITHM.
HecoBmecthbie coObiTus. dopmysna claoKeHusi BEpOsATHOCTEH. YclloBHas BeposTHOCTH. llpaBuio
yMmHOXXeHus. HezaBucumele coObiTus. Ilpencrasnenue skcnepuMenTa B Buje AepeBa. Pemenue 3agau
Ha HAXOXXJIEHHWE BEPOSITHOCTEH C TMTOMOIIBIO JepeBa CIyIaiiHOTO SKCIIEPUMEHTA, TuarpaMmm Dusepa.

9 KJIACC

[IpencraBienue JaHHBIX B BUAE TAaOJIUL, AUarpaMM, rpaduKoOB, HHTEpIIpeTalus JaHHbIX. UTeHne
U TIOCTPOEHHUE TAOJHUL], UarpaMm, rpauKoB MO peaTbHBIM JaHHBIM.

[TepecranoBku u ¢pakropuan. Coueranus u yucio couetanuil. Tpeyronpuuk Ilackans. Pemenue
3aJa4 C UCIOJb30BaHMEM KOMOMHATOPUKH.

['eomeTpuueckast BepoaTHOCTh. CilydaifHbIi BEIOOP TOUKHU U3 (PUTypHI HA MJIOCKOCTH, U3 OTpE3Ka
U U3 IyTU OKPY’KHOCTH.

Hcnertanue. Yenex m Heynada. Cepust ucnbiTaHud a0 nepBoro ycnexa. Cepus HCIBITaHUN
Bepuynnu. BepositHocTH cOObITHIA B cepuy UcTbITaHUi bepHyIm.

CiydaiiHast BeJIMYMHA M pacHpelesieHue BEPOSITHOCTEW. MaremaTudyeckoe OXHIAHWE |
pucriepcus. IIpumepsl MareMaTHYecKoro OXUJaHUsA KaK TEOPETHYECKOrO0 CpPEJHEro 3Ha4eHUs
BEJIMYMHBI. MaTeMaTH4eCcKoe OKUJAaHUE U TUCIIEPCUS CIIy4allHOW BEJIMYMHBI «YUCIIO YCIIEXOB B CEpUU
ucHbITaHui bepryim».

[Tonsitie o 3akoHe OoybmIMX Yucen. M3MepeHue BEpOSATHOCTEH ¢ MOMOIBIO YacToT. Ponb u
3HAaYCHHE 3aKOHA OOJBIINX YHCEN B IPUPOJE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHS TMPOrpaMMbl  y4eOHOro Kypca «BeposTHOCTh WU
CTaTHCTUKA» XapaKTePU3YIOTCSL:

1) naTpuOTHYECKOE BOCIIMTAHME:

MPOSIBIICHUEM HMHTEPECAa K MPOLLIOMY M HACTOSIIEMY POCCUHMCKON MaTreMaTUKH, UEHHOCTHBIM
OTHOIICHUEM K JOCTHIXKCHHUSAM POCCHICKUX MAaTEeMAaTHKOB M POCCHICKOW MaTeMaTHYECKOH IMIKOJIbI, K
UCTIOJIB30BAHUIO 3TUX JOCTHKEHUH B IPYTrUX HAyKax M MPUKIIAJHBIX cepax;

2) rpaKIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBIIOJHCHHIO OOSI3aHHOCTEH TIpaKIaHMHA W peaju3aldd  ero Impas,
IPE/ICTABICHUEM O MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHHPOBAHHS PA3IMUYHBIX CTPYKTYD, SIBICHHI,
HpOLIEAYp IPaXIAHCKOro o0IecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHUIO
THYECKUX IMPOOJIEeM, CBS3aHHBIX C MPAKTHYECKUM MPHUMEHCHHUEM IOCTHXKCHUN HAyKH, OCO3HAHHEM
BAXXHOCTHU MOPAJIBbHO-3THUYCCKHUX IPUHIHUIIOB B ACATCIBHOCTH y‘-IéHOFO;

3) Tpy/0BO€ BOCIMTAHME:

YCTaHOBKOﬁ Ha AaKTUBHOC Y4YaCTHC B PCIICHUH MPAKTHYCCKUX 3aJa4 MaTeMaTHYECKOU
HAMpPaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMAaTHUYECKOro 00pa3oBaHMs Ha TMPOTSHKEHHH BCEi
JKU3HU IS YCHEHTHOW NpodecCMOHaIbHON ACSITENBbHOCT M Pa3BUTUEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHEM HHIMBHIYaIbHOH TPACKTOPUH OOpa30BaHHS W YKU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYECKOe BOCITUTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUSTHIO MATEMAaTUUYECKHX OOBEKTOB,
3aj1a4, PEIICHHA, pacCyKACHHUH, YMCHUIO BHIETh MATEMAaTHYECKUE 3aKOHOMEPHOCTH B HUCKYCCTBE;

5) IEeHHOCTH HAYYHOTr'0 MO3HAHUSI:

OpPUCHTAIlMCH B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX IPEICTABICHUH 00
OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTHUA YCJIOBCKaA, pupoabl n O6Hl€CTBa, IIOHUMAaHUEM
MaTeMaTHUECKOW HAYKH Kak c(hepbl YeTOBEUSCKOU JIEATEILHOCTH, TANOB €€ pa3BUTUS M 3HAUUMOCTH
JJI pa3BUTHA LTUBUWIHM3alUH, OBJIAJACHUECM SA3BIKOM MATCMATHUKH U MaTeMaTHYECKOU Ky,HI)TypOI\/’I KakK
CPEICTBOM  TIIO3HAHHWS MHpA, OBJIAJCHUEM MPOCTCHIIUMH  HABBIKAMH  HCCIIECOBATEIBCKON
JeSTENIbHOCTH;

6) pusnyeckoe BocnuTaHue, (GopMUPOBaHHE KYJILTYPHI 310POBbS H IMONHOHAJIHLHOIO
Os1aromosyqust:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTH4YeCKHWe 3HAHUS B MHTEpPEcax CBOETO 3J0POBBS, BEICHHS
3I0pOBOrO 00pa3a JKU3HH (370pOBOEC IMUTAaHHWE, COATAHCHPOBAHHBIA PEXKUM 3aHATHH U OTIBIXA,
peryisipHasi pu3nveckas akTHBHOCTH), CHOPMUPOBAHHOCTBIO HAaBbIKa Pe(IICKCHU, TPU3HAHUEM CBOETO
npaBa Ha OIMMOKY U TAKOT'O JKe MpaBa IPyroro 4eioBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHUE:

OpI/IeHTaHI/IeI\/’I Ha MPUMCHCHHUC MAaTEMaTUYCCKHUX 3HAHUU IJid pCUICHUA 3aJad B oOactu
COXPaHHOCTH OKPY)KAOIICH Cpe/Ibl, TNIAHMPOBAHUS TIOCTYITKOB M OIICHKH WX BO3MOKHBIX ITOCIIEICTBUI
JUTSL OKPYIKAFOIICH Cpe/bl, 0CO3HAHUEM TII00ATBHOTO XapaKTepa SKOJIOTHUSCKUX MpoOJIeM U MyTel ux
pelIeHus;

8) amanTanus K U3MEHSIONIMMCS YCJIOBUSIM COI[MAJILHOM M IIPHPOIHO¥ Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEOINPEICIEHHOCTH, IOBBIIICHHIO YPOBHS CBOEH
KOMIIETCHTHOCTH YCPE3 NPAKTUICCKYIO JCATCIbHOCTh, B TOM YHCJIC YMCHUC YUUTHCA Y APYTrUx J'IIO)ICfI,
nproOpeTaTh B COBMECTHOM JICSITEIbHOCTH HOBBIC 3HAHUS, HABBIKU M KOMITICTECHIIMH U3 OIIbITA JIPYTHX;

HEOOXOAMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIe (HOpMYIHpOBaTh WJIEH,
IIOHATHUA, THUIIOTE3bI 06 06’beKTaX U SABJICHUSAX, B TOM YHUCIIC pPAHCC HCU3BCCTHLIX, OCO3HABATDH
neUIUTB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, TIIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIUIO, BOCIPUHUMATH CTPECCOBYIO CHTYAIHIO KaK
BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATh IMPUHUMAcMble pCIICHHs U  JCHCTBHS,
(bopMyIHpOBaThH M OLICHUBATH PUCKHU M MTOCIIEACTBUS, (POPMUPOBATH OIIBIT.



METANPEAMETHBLIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS

ba3zoBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYHIECTBEHHBbIC NPU3HAKUM MATEMAaTUYECKUX OOBEKTOB, MOHSITUH,
OTHOIICHWNA MEXJy TOHATUSAMH, (OPMYIUPOBATH ONPEICICHUS MOHSATHHA, YCTaHABIUBATH
CYILIECTBEHHBIH MpHU3HAK KiIacCU(UKAIMKU, OCHOBAHUA [UIsi OOOOIIEHHS M CpaBHEHUS, KPUTEpUU
IIPOBOAMMOIO AHAJIN3A;

BOCIPUHUMATh, (DOPMYIHPOBATh U NMPEOOPA30BBIBATH CYKJICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIbHBIE,
eIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M W MPOTUBOpeuus: B (akTax, IAaHHBIX,
HAOJIOZCHUSAX M YTBEPXKIACHUSX, TMpejiaratb KPUTEPUU JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JienaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIFOUEHH 10 aHAJIOTUH;

pa3bupath J0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUHN (IPSMbIE U OT MPOTUBHOTO), TPOBOIUTH
CaMOCTOSITENIbHO HECIIOKHBIE IOKA3aTeIbCTBA MATEMAaTHUYECKUX (DAKTOB, BEICTpAaUBATh apryMEHTAIHUIO,
MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOHpaTh CIIOCO0 peleHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BaPHAHTOB PEIICHUs, BHIOMPATh
HanboJiee MOAXOASAIINMN C YIETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

MCIIOJIH30BaTh BOMPOCHI KaK MCCIIENOBATEILCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOIPOCHI,
dbukcupyronme MpoTUBOpeUYre, MPoOIEMy, CaMOCTOSATEIbHO YCTAaHABIMBATH HMCKOMOE U JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOAMUTH IO CAMOCTOSITENIbHO COCTaBICHHOMY IIJIaHY HECJIOXHBIA SKCIEPUMEHT, HeOOJNbIIOoe
HCCJIEJOBAHKE 110 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHUECKOIo 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB
MEX1y COOO0H;

CaMOCTOSITENIbHO  (hOpMYyIUpOBaTh OOOOIIEHHsT M BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOMIO/IEHUs, WCCIEOBAHMs, OLIEHHWBATh JIOCTOBEPHOCTH IMOJIYUEHHBIX pE3YJIbTaTOB, BHIBOJIOB U
000011IeHN;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TAKXKE BBIIBUIATH MPEIINOIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBJIATh HEJAOCTATOYHOCTh M M30BITOYHOCTH MH(OpPMAIIUM, JAHHBIX, HEOOXOJUMBIX ISl PEIICHHS
3a/1a4u;

BBIOMPATh, AHAJIU3UPOBATH, CUCTEMATHU3UPOBATH W WHTEPHPETUPOBATH WHOOPMAIUIO PA3TUIHBIX
BUJIOB U (hOpM MpeCcTaBICHUS;

BBIOMpPATh (OpMY TPEACTABICHHUS WH(MOpPMAIMKU W WUTIOCTPUPOBATH peElIaeMble 3aJayll CXEMaMH,
JuarpaMMaMu, HHOUM rpaduKoi U uX KOMOUHAIUSIMU;

OIICHUBATh HAAEKHOCTh HWH(POpPMAIMKM 1O KPUTEPHUSAM, TMPEAIOKEHHBIM  yYUTEIEM  WIIH
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

BOCTIPUHUMATH U (DOPMYITHPOBATH CYXJICHUS B COOTBETCTBUH C YCIOBHUSIMH U IIENISIMUA OOIIEHUS, SICHO,
TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS
M0 XOAY PEIIeHUs 3a]a4l, KOMMEHTHPOBATh MOJyUYE€HHbIN Pe3yJbTarT;

B X0Jle 0OCY)KJI€HUS 3aJlaBaTh BOIPOCHI MO CYLIECTBY OOCYXJAaeMON TeMbl, MPOOJIEMbI, periaeMon
3a/1aud, BBICKA3bIBaTh WJIEHU, HALIEJIEHHbIE HA IOUCK PEIICHHs, COIMOCTaBJSATh CBOU CYXKIEHUS C
CY)KJIGHUSIMH JIPYTUX YYaCTHUKOB JIMajora, OOHapy>KWBaTh pa3inuue W CXOACTBO TIIO3HIIHH, B
KOPPEKTHOI opme GopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKECHHUS,

NPEACTABISATh  Pe3yJAbTaThl  pEIIEHUs  3aJadd, OKCIIEPUMEHTAa, MCCIEIOBAaHUs,  IPOEKTa,
CaMOCTOSITENILHO BBIOMpATh (OpMAT BHICTYIUICHHS C Y4E€TOM 3ajad Mpe3eHTallMi U OcoOeHHOCTeH
ayJIUTOPHH;

MOHUMATh M WCIOJh30BaTh MPEUMYIIECTBA KOMAHTHOW M WHIWBHUIYaTbHOW paOOTHI MPU pEIICHUU
yueOHBIX MaTeMaTUYECKUX 3a/1a4;

MPUHUMATH IIe]Ib COBMECTHOMW JESITeNbHOCTH, IUIAHUPOBATH OPTAHHU3AIMIO COBMECTHOW pPadOTHI,
pacmpenensiaTh BUABI padOT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC W PE3ysIbTaT padoThl, 0000IIaTh
MHEHHS HECKOJIbKUX JTIOICH;



y4acTBOBaTh B TPYNIOBHIX (popmax paboTsl (00CykaeHHs, OOMEH MHEHUSIMH, MO3TOBBIC IITYPMBI U
JIPYTHE), BBINOJHITH CBOIO YacTh PaOOTHI M KOOPAWHUPOBATH CBOM JACWUCTBUS C IPYTMMU UJICHAMU
KOMaH[bl, OIICHMBAaTh KayecTBO CBOEr0 BKJaJa B OOMMI TOPOAYKT 1O  KPUTEPHUSM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

CaMOCTOSITENIbHO COCTABJIAThH IUIAH, AJITOPUTM pEIIeHUs 3a1aud (MM €ro 4acTb), BHIOMPATH CIIOCOO
pelieHuss ¢ y4€TOM HMMEIOIIMXCS PECypcOoB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHpPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:

BIAAETh cHnoco0aMM  CaMOIPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3yibTara  pelieHus
MaTeMaTUYeCKOU 3a/1a4uu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIIEHUU 3a]1a4l, BHOCUTh KOPPEKTHUBHI B
JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, HAWJEHHBIX OIMIMOOK, BBIABICHHBIX TPYAHOCTEH;
OLICHUBAaTh COOTBETCTBUE pE3yJbTaTa JESTENbHOCTU IOCTABJICHHOW LENM U YCIOBHSIM, OOBACHATH
OPUYUHBL  JOCTHXKEHUS WM HEAOCTHIKEHMsI 1eJH, HaxOIuUTh OIIMOKYy, JaBaThb OLEHKY
IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHI

K koHIty 00y4eHus B 7 Kjacce 00yJIarOIIHIACS MTOJIYIUT CICTYIOIIHE TPEIMETHBIC PE3yIbTaThI:

Yurats nHGOpMAIUIO, MPEACTABICHHYIO B Ta0JIMIIaX, HA AUarpaMMax, MPeJICTaBIsATh JJaHHbIC B
BUJIC TaOJIHII, CTPOUTH AUATPAMMBI (CTOIOMKOBBIE (CTOIOUYATHIE) M KPYTOBBIE) 110 MACCHBAM 3HAYCHUU.

OnuceiBaTh U MHTEPIPETUPOBATH pealbHbIC YHCIOBBIE JIaHHBIC, MPEACTABICHHBIC B TaOIUIAX,
Ha JUarpaMMax, rpadukax.

Hcnonb3oBarh i1 ONUCAHMUS  JAHHBIX  CTAaTUCTUYECKHE  XApAaKTEPUCTHKU:  CpeaHEe
apudmeTnyeckoe, MearaHa, HanboJblIee U HaUMEHbIIee 3HAUCHUs, pa3Max.

HmeTh mipencTaBieHHe O CIy4yailHOW M3MEHYMBOCTH HAa MPUMEpPAax LeH, (PU3MUECKUX BEITUYMH,
AQHTPONOMETPUYECKHX JAHHBIX, UMETh NPEACTABIECHUE O CTATUCTUYECKON YCTOWYMBOCTH.

K koHiy 00ydenus B 8 ki1acce 00yJaromuiics MoyyuT CiaeyloNnue npeIMeTHbIe pe3yIbTaThl:

W3Bnekats U mpeoOpa3oBbIBaTh MH(OpMAIMIO, TIPEICTABICHHYIO B BHUJE TaOJMI], AUArPaMM,
rpauKoOB, MPEJICTABIATH JaHHBIE B BUJE TAOIUL], JMarpaMm, rpauKoB.

OnucelBaTh JJaHHBIE C MOMOINBIO CTATUCTUYECKUX IIOKa3aTeseil: CpeIHUX 3HAYEHUH U Mep
pacceuBaHus (pa3Max, JUCIIEPCUs U CTaHIAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAUYEHUH U YaCTOTHI COOBITHUI, B TOM YHCIIE IO pe3ysbTaTraM
U3MEpPEHMI U HaOII0IeHUH.

Haxonute BeposATHOCTH ciay4yailHBIX COOBITUH B ONBITAax, 3Has BEPOATHOCTH 3JIEMEHTApPHBIX
COOBITHI1, B TOM YHCIIE B OIBITAX C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBarh rpaduyeckue MOACIN: JIEPEBO CIYYaHOTO IKCIIEPUMEHTA, AuarpaMMbl Dumepa,
YHCII0Bast MpsMasi.

OnepupoBaTb TMOHATUSMHU: MHOXECTBO, IOJIMHOXKECTBO, BBINOJHITH OINEpallMd  HaJ
MHOXECTBaMHU: OObEIUHEHHE, IepeceyeHHe, JMJONOJTHEHUE, IMEePEUUCIIATh JIIEMEHThl MHOXKECTB,
MPUMEHSTh CBONCTBA MHOKECTB.

Hcnonb3oBath rpaduyeckoe MpeacTaBIeHUEe MHOXKECTB U CBA3€H MEXAY HUMH JUIS ONUCAHUS
MIPOLIECCOB U SIBJICHUI, B TOM YHMCIIE [P PEIICHUH 3314 U3 IPYTUX y4eOHbIX MPEAMETOB U KYpPCOB.

K koHiy o6ydenus B 9 kiacce 00yJaromuiics MoyyuT CiaeIyloNue npeIMeTHbIe pe3yIbTaThl:

N3Bnekare u npeoOpa3oBbIBaTh MHGOPMAIIMIO, TIPEICTABICHHYIO B Pa3JIMUYHBIX MCTOYHUKAX B
BUe TabJu1l, AUarpamMmm, rpauKoB, MPEICTABIATh JaHHbIE B BUE TAOJIHII, AUAarpaMm, rpauKoB.

Pemarps 3amaum opraHu30BaHHBIM TIepeOOPOM BAapUAHTOB, a TaKK€ C HCIOJIb30BAaHUEM
KOMOWHATOPHBIX MPABUJI U METOJIOB.

Hcnonb30BaThk onucaTebHbIE XapaKTEPUCTUKU JUIsI MACCUBOB YHMCIOBBIX JAHHBIX, B TOM YHCIIE
CpEIHUE 3HAUECHUS U MEPHI PACCEUBAHUSI.

HaxoauTh 4acTOThl 3HAQUEHUH U YACTOTHI COOBITHS, B TOM YHCIE MOJIb3YACh pe3yJbTaTaMu
MPOBEIEHHBIX U3MEPEHUN U HAOIOACHUIA.

HaxoauTb BeposTHOCTH Cly4yailHBIX COOBITUN B M3YYEHHBIX OMbBITaX, B TOM YHCIE B ONBITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTapHBIMU COOBITHUSIMH, B CEPUSX MCIBITAHUH 10 TIEPBOTO yCIIeXa, B CEPUIX
ucnbiTaHui bepHysm.

MMeTs npeacTaBieHue O CIy4aliHON BEJIUYMHE U O PACIPEIEICHUN BEPOSITHOCTEH.



Hmetp mpeacTaBieHHE O 3aKOHE OOJIBIIMX YHCeNl KaK O MPOSBICHUM 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YKCE B MPUPOJIE U OOLIECTBE.
Yuér padoyeii nporpaMMbl BOCIIMTAHUSA

Peanu3zanus nenarorndyeckuMy pabOTHUKAMHU BOCIUTATEIBHOIO IMOTEHIIMAIA YPOKA MPEAIOIaraeT
cienyouiee:

YCTQHOBJICHHE  JIOBEPUTEIbHBIX OTHOLUIEHHH MEXIy [eJarori4eckuM paOOTHUKOM U
00y4aromuMuCs, CIIOCOOCTBYIOIIUX IMO3UTUBHOMY BOCIPHUATHIO OOYYalOIUMKCS TpeOOBaHUN U
npoch0 IMeJarorn4eckoro pabOTHUKA, INPHUBICYEHUIO WX BHUMaHHUA K O0OCyXIaeMoil Ha ypoke
uH(pOpPMaLNK, aKTUBU3ALIUH IT03HABATEIBHOHN JIEATEILHOCTH;

no0yxaeHue o0yJaromuxcsi cooItolaTh Ha ypOKe OOILENpPUHATHIE HOPMBbI MOBEAEHUS, IIPaBUiIa
o0mieHust co crapmuMy (MEAarorHuyecKUMH paOOTHUKAMHU) M CBEPCTHUKAMH (00y4arolmumucs),
IOPUHIUNBL y4eOHOM AMCHUIUIMHBI U CaMOOpPraHM3allMM; NPUBJIECYEHHE BHUMaHM OOydaroluxcs K
[ICHHOCTHOMY aCIEKTYy HM3Yy4aeMbIX Ha ypOKax SIBJICHUH, OpraHu3anis uX paboThl ¢ MOJydaeMoil Ha
YpOKE COLMAJIBHO 3HA4MMOW HMHpopManuedl — HHULMUPOBaHHE €€ O0O0CYXICHMsI, BBICKA3bIBAHMS
00y4aroLMMHUCS CBOETO MHEHHUS 10 3TOMY IIOBOJTY, BBIPAOOTKH CBOETrO K HEH OTHOILEHUS;

UCIIOJIb30BAaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH coJepkKaHUs Y4eOHOro IpeaMmera uepes
JEMOHCTpALMIO 00yYaroUIMMUCS IPUMEPOB OTBETCTBEHHOI'O, IPa’KJAHCKOTO MOBEACHUS, NPOSIBICHUS
4eJI0BEKOIIO0US M JJ0OpOCEpIeYHOCTH, Yepe3 MoI00p COOTBETCTBYIOIMX TEKCTOB Ui YTEHHs, 3a7a4
JUTSL PEeUIeHNUs, IPOOJIEMHBIX CUTYAIUH I 00CYXICHUS B KJIacce,

IPUMEHEHHE Ha YpOKE HMHTEPAaKTHUBHBIX (OPM pPabOThl ¢ OO0YYAIOIIUMUCS: HHTEIEKTYalbHbIX
UTp, CTUMYJHUPYIOLIUX IO3HABAaTEIbHYI0O MOTHBALMIO OOY4YarOLIMXCs; TUAAKTHYECKOrO Tearpa, Ilie
IOJIy4eHHbIE Ha YPOKE 3HAHMs OOBITPBIBAIOTCS B TeaTPAJbHBIX MOCTAaHOBKAX; TUCKYCCHH, KOTOpbIE
JAf0T OOydYaromMMCSl BO3MOXHOCTh TPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO JIHAJIOTa;
IpynnoBoi paboThl WM paboThl B Hapax, KOTOpPbIE y4aT KOMaHAHON paboTe M B3aUMOJEHCTBHIO C
JIPYTUMU JIETHMH;

BKJIIOYEHHE B YPOK UIPOBBIX HPOLENYP, KOTOpble IIOMOTraroT MOJJEpKaTh MOTHBALIUIO
oOydaromuxcsl K MOJTYYeHUIO 3HAHUM, HAJIaKUBAHUIO MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILIEHUH B
KJIacce, IOMOTaloT YCTaHOBICHUIO JOOpOXKeIaTenbHOM aTMochepbl BO BpeMs ypOKa;

opraHu3anusi mepcTBa MOTHBHUPOBAHHBIX W OPYIAUPOBAHHBIX OOYy4YaIOIIMXCS HAJ UX
HEYCIIEBAIOIINUMHU OJIHOKIACCHUKAMM, JAIOIIET0 UM COLMAIBHO 3HAYMMBIM ONBIT COTPYJHUYECTBA U
B3aMMHOM ITOMOIIIH;

UHUIMMPOBAHUE M TOAJCpPKKA HCCIENI0BATEIbCKONW JEATETbHOCTH OOYYaloUMXCs B paMKax
peanM3allii MMHU HMHJIUBUIYaJbHBIX U TPYNIOBBIX HCCIEIOBATEIbCKUX IPOEKTOB, YTO JacT
00y4aromuMcsi BO3MOXKHOCTh TPHUOOPECTH HaBBIKM CAMOCTOSITEIBHOIO pEIIEHUs] TEOpPeTHYECKOMH
po0JieMbl, reHepUpoBaHUs U 0(hopMIIEHUSI COOCTBEHHBIX UAEH, YBaXKUTEILHOTO OTHOILIEHUS K Uy>KUM
uzaesM, opOpMIIEHHBIM B paboTax JPYrux UCClieAoBaTeNel, HaBbIK IyOJUYHOTO BBICTYIUICHHS MEpes
ayJIuTOpUel, apryMEeHTUPOBAaHUS M OTCTAaUBAaHUS CBOEH TOYKU 3PEHUSI.

TEMATHUYECKOE INITAHUPOBAHUE

7 KJIACC
Nen/m | HaumeHoBaHue KosinuecTBo 4yacoB JyeKTpoHHbIEe (HUPPOBbIE)
pas/iesioB U TeM Bcero o n 06pa3oBaTesIbHbIE PECYPChI
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1 [IpeacraBieHue 7 2 bubaunoreka LIOK
JlaHHbIX https://m.edsoo.ru/7f415fdc
2 OnucaresibHas 8 1 bubauoreka LIOK
CTAaTHUCTHUKA https://m.edsoo.ru/7f415fdc
3 CnyyariHas 6 1 bu6bsauoTteka [JOK
M3MEHYHUBOCTD https://m.edsoo.ru/7f415fdc
4 BBeneHue B 4 bubsaunoTteka [JOK
Teoputo rpadoB https://m.edsoo.ru/7f415fdc
5 BeposTHOCTb U 4 1 | bubauoreka LIOK
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4yacToTa https://m.edsoo.ru/7f415fdc
CJIy4alHOTO
COOBITHUSA
6 06061IEeHME, 5 2 bubsaunoTteka LJOK
cucTeMaTH3alu https://m.edsoo.ru/7f415fdc
51 3HAHUM
OBLIEE KOJIMYECTBO YACOB 34 2 5
[10 ITIPOT'PAMME
8 KJIACC
Ne HanmeHoBaHue KoJsinyecTBO 4acoB JdnekTpoHHbIE ([UPPOBLIE)
n/mo pas/iesioB U TeM Bcero o o o6pa3oBaTesibHbIE PECYPChI
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1 [loBTOpEHue Kypca 7 4 bubauoTteka LLOK
KJ1acca https://m.edsoo.ru/7f417fb2
2 OnucaresibHasg 4 bubanoreka LIOK
CTaTHUCTHKA. https://m.edsoo.ru/7f417fb2
PaccerBaHUe JaHHbBIX
3 MHoxecTBa 4 bu6sunoteka [JOK
https://m.edsoo.ru/7f417tb2
4 BeposaTHOCTB 6 1 | bubsauoreka [JOK
CYYaHOT'0 COOBITHS https://m.edsoo.ru/7f417fb2
5 BBejieHue B TEOpUIO 4 bu6sunoTteka [JOK
rpa¢oB https://m.edsoo.ru/7f417fb2
6 CnyqaliHble COObITUSA 8 Bu6anoTeka [IOK
https://m.edsoo.ru/7f417fb2
7 0600611EHHE, 4 2 bubauoreka LIOK
CUCTeMaTH3alusA 3HaHUH https://m.edsoo.ru/7f417fb2
OBLIEE KOJIMYECTBO YACOB 110 34 2 1
[TPOTPAMME
9 KJIACC
Ne nn/m HauMeHoBaHue pa3/iesioB U KosinyecTBO 4acoB AnexkTpoHHbIe (LIMPPOBHIE)
TEM IMPOrpaMMbl Bcero o 2 06pa3oBaTesbHbIE PeCYPChI
T
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1 [ToBTOpEeHue Kypca 8 4 bu6anoTeka LIOK
KJj1acca https://m.edsoo.ru/7f41a302
2 JJIEMEHTHI 4 1 | bubauoreka LIOK
KOMO6HUHATOPUKHU https://m.edsoo.ru/7f41a302
3 ['eomeTpuyeckas 4 Bu6auoTteka LJOK
BEPOSITHOCTh https://m.edsoo.ru/7f41a302
4 UcnbiTanus bepHyiu 6 1 | BubauoTteka LJOK
https://m.edsoo.ru/7f41a302
5 CnyyaliHas BeJIMYMHA 6 Bub6anoTeka LIOK
https://m.edsoo.ru/7f41a302
6 0606111eHHEe, KOHTPOJIb 10 1 bu6aunoreka [JOK
https://m.edsoo.ru/7f41a302
OBLIEE KOJIMYECTBO YACOB I10 34 1 2
[TPOTPAMME
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