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HOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM HM(GPOBOM MHUpPE BEPOATHOCTh U CTATUCTHUKA MPUOOPETAIOT
BCE€ OONBIIYIO 3HAYMMOCTH, KaK C TOUKH 3PEHUS MPAKTHUECKUX MPUIOKECHHUM, TaK
U UX pOJIM B 00pa3oBaHMU, HEOOXOIMMOM Ka)KJOMY ueloBeKy. Bo3pacraer uncio
npodeccuii, mpu OBIAICHUH KOTOPHIMU TpedyeTcs xoporas 6a3oBasi MOATOTOBKA
B 00JaCTH BEPOSITHOCTM W CTAaTUCTUKM, Takas TOJrOTOBKa BaKHa s
IPOAOJIKEeHUs 00pa30BaHuUs U IS YCIEITHON MPOodeCCHOHATBHON Kaphephl.

Kaxxapiii yenoBek MOCTOSTHHO TPUHUMAET PEIICHUsI HA OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A 1J11 000CHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSX HEIOCTATKA
WM M30bITKa MHPOPMAITUU HEOOXOIUMO B TOM YHCJIE XOpOoIIo c(hOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBIIICHHUE.

NMeHHO 1o03TOMYy OCTpO BCTajga HEOOXOAUMOCTb c(opMupoBaTh Yy
oOy4aromuxcst QyHKIIMOHATBHYIO TPaMOTHOCTh, BKIIIOUAIOIIYIO B ce0s B KauecTBe
HEOTHEMJIEMON  COCTABIISIIOIIEH  YMEHHME  BOCIPUHUMATh W  KPUTHUYECKHU
aHAM3UPOBaTh MH(OPMAIUIO, IPEJCTABICHHYIO B Pa3IMUHbIX (OpMax, MOHUMATh
BEPOSATHOCTHBIN XapakTep MHOTHUX pEabHBIX IMPOIECCOB U 3aBUCHUMOCTEH,
IPOU3BOJUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yu4eOHOM Kypce ¢ OCHOBHBIMM IPUHLIMIIAMHU cOOpa, aHalHu3a u
MPEICTABICHUS JAHHBIX W3 Pa3NUYHBIX cdep KU3HU OOIIeCTBAa M TOCyJapcTBa
npuoOmaeT oO0ydamlMxXcs K OOIIECTBEHHBIM HHTepecaMm. V3ydeHne OCHOB
KOMOWHATOPUKH pa3BUBAaeT HABBIKM OpraHHM3allMy mMepebopa M moacuyéra ducia
BapHAHTOB, B TOM YHCJIE B MPHUKIAIHBIX 3a/1adaX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3maét MaremMaTndeckuii GyHIaMeHT i1 HOPMUPOBAHKS KOMIIETEHITUN B
obnactu UHGOPMATUKU U TUGPOBBIX TexHONOrui. [Ipn M3ydeHUn CTaTUCTUKHU U
BEPOSITHOCTU 00OramamTcsl MpeACcTaBiIeHUss OOyYaroluuxcsi O COBPEMEHHOMU
KapTHHE MHpa W METOJax €ro HCCeNoBaHus, (pOPMUPYETCS TMOHUMAHUE POJIU
CTaTHCTUKH KaK UCTOYHHKA COIMAIBHO 3HAYUMON MH(OPMAIINK U 3aKJIaAbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBITIICHHUS.

B cooTBeTcTBUMM ¢ JAaHHBIMHU LEISIMH B CTPYKTYpE MPOrpaMMmbl y4eOHOTO
Kypca «BeposTHOCTh U CTAaTHCTHKA» OCHOBHOTO OOIIET0 0Opa3oBaHUs BBIICICHBI
CIIeyIoINe CoAepKaTenbHO-MeTonn4yeckue auann: «lIpencraBneHne maHHBIX U
omucaTellbHasl CTAaTUCTUKA», «BeposSTHOCTB», «DJIEMEHTHl KOMOWHATOPUKM,
«BBenenue B Teopuro rpadoBy.

Conepxanue nuann «lIpencrapienre TaHHBIX U ONMUCATEIbHAS CTATHCTHKAY
CIIy’)KUT OCHOBOW [isi (OPMHPOBAaHUS HABBIKOB PAaOOThl ¢ HMH(pOpMaLUEn: OT
YTCHUS W WHTEpIpeTanud WHGOpPMAIUK, TMPEACTABICHHON B TaOmuIax, Ha
auarpamMMmax W Tpadukax, 1m0 cOopa, TPEACTABICHHWS MW aHAIW3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHUCTUUYECKUX XapaKTePUCTUK CPEIHUX M PACCEHBAHUS.
PabGoTasi ¢ naHHbIMH, OOydaromIyecs y4yaTcsi CUYUTBIBATL M HMHTEPIPETHUPOBATH



JAHHbIE, BBIABUTATh, apryMEHTUPOBATh M KPUTHUKOBATh MPOCTEHIINE THUIOTE3HI,
Pa3MBIIUIATh HaJ (aKTOpaMH, BBI3BIBAIOIIMMHM HW3MEHUYMBOCTb, M OIEHUBATH HUX
BIIUSIHUE HA PACCMATPUBAEMBIE BEJIMYMHBI U MTPOLIECCHI.

NHTYynTHBHOE NpPENCTABICHUE O CIy4YalHOM M3MEHYMBOCTH, HCCIICIOBAHME
3aKOHOMEPHOCTEM W TEHACHLMN CTAHOBUTCS MOTUBHUPYIOIIEH OCHOBOW IS
U3YUYEHUS] TEOPUU BEPOSTHOCTEH. bonbloe 3HA4YEHHE HMMEIOT MPAKTHYECKUE
3aJJaHUs], B YACTHOCTH OIBITHI C KJIACCUYECKUMU BEPOATHOCTHBIMU MOJEISIMH.

[TonaTre BEepOSATHOCTH BBOJUTCA KakK Mepa MpaBaonofoOusi CIydailHOTO
coObrtusi. [lpm w3ydyeHmm ydeOHOTO Kypca oOOydYaromiuecss 3HAKOMATCS C
IPOCTEUIIMMUA  METOJAaMHU  BBIYMCJIICHHS  BEPOSATHOCTEM B CIIyYalHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU HCXO0/1aMU,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMH CTaBUTh U periaTh 0oJjiee CIOKHbBIC
3amaud. B ydeOHbIH Kypc BXOIAT HayajdbHbIE MPEJICTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYarolIuxcs ¢
MHOXECTBAMU M OCHOBHBIMHU OIIEpALIMSIMUA HaJ MHOYKECTBAaMHU, pacCMaTPUBAKOTCS
MPUMEPHl TPUMEHEHUS JJIsl PELICHUS 3a/1a4, a TaKXKE€ HCIOJIb30BaHUS B JIPYTHUX
MaTeMaTUYECKUX Kypcax U y4eOHBIX MpeaMeTax.

B 7-9 kmaccax m3ydaercs y4eOHbIN Kypc «BeposiTHOCTh M CTaTUCTHKA», B
KOTOpBIM  BXonmAT paszaensl: «lIpencraBieHne JaHHBIX M ONKCATENIbHAs
CTaTUCTHUKA», «BeposTHOCTEY, «DneMeHThl KOMOMHATOpUKW», «BBemeHue B
Teoputo rpadoBy.

Ha uzydenne yueOHOro Kypca «BeposSTHOCTb U CTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Henemo), B 8 kinacce — 34 yaca (1 4dac B
Henento), B 9 knacce — 34 yaca (1 gac B Hefienio).

COILEPKAHUE OBYUEHUA

7 KJIIACC

[IpencraBieHue JaHHBIX B BUAE TaONHILl, AMArpaMm, rpadukoB. 3anogHeHHE
Ta0JIUIl, YTEHHWE W TIOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATBIX) H
KpyroBbix). Urenue rpaukoB peanbHbIX mpolreccoB. M3pneuenne uHdopmanuu
U3 MarpaMM M TaOJuIl, UCTIOIb30BAHUE U MHTEPIPETALMS TaHHbIX.

OmnucarenpHasi CTaTUCTHKA: cpeAHee apudMeTHdecKkoe, MeauaHa, pa3Mmax,
HauOosblllee M HauMEHbIIee 3HAa4YeHHs Habopa YHUCIOBBIX AaHHBIX. [Ipumepsl
CIIy4anHOU U3MEHYUBOCTH.

Crny4dailHbI 3KCIIEpUMEHT (OMBIT) W cllydailHoe coObiTue. BeposrtHocTs u
yacToTa. Pojib MaIOBEPOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJIE
u B oOmiecTBe. MoHeTa 1 UrpalibHast KOCTh B TEOPUHU BEPOSITHOCTEH.



I'pad, Bepmmna, pebpo. Crenenp BepmmHbl. Yucino pédep M cymMmapHas
crenieHb BepmuH. [IpencraBnenue o cBszHocTH rpada. Llenn u muknsl. [lytu B
rpadax. O6xon rpada (diiepoB myTth). lIpeacraBieHue o0 OpPUEHTUPOBAHHOM
rpade. Pemenne 3agau ¢ moMomibio rpagos.

8 KUIACC

[IpencraBiaeHue JaHHBIX B BUIE TAOIUL, TUarpaMm, rpaguKoB.

MHOXeCTBO, 3J€MEHT MHOXECTBa, MOAMHOXecTBO. Omnepauuu  Hax
MHOXECTBaMu: OOBEIMHEHUE, MepeceueHue, aomnoiHenue. CBoicTBa omepanuit
HaJ, MHOXKECTBAMM: IMEPEMECTUTEIBHOE, COYETATENbHOE, PACHPEIEIUTENBHOE,
BKJItoueHus. lcnonb3oBaHue Tpaduyeckoro MpeiCTaBiICHUs] MHOXECTB Jis
ONMCAaHMS PEAIBHBIX MIPOLIECCOB U SBJICHUM, ITPU PEILICHNUN 3a/1a4.

N3mepenne paccenBaHusl AaHHBIX. Jlucnepcus W CTaHIAPTHOE OTKIOHEHHUE
YUCIOBBIX HA00POB. /lnarpamMma pacceuBaHus.

DOnemMeHTapHble COOBITUS ciydyailHOro omnbiTa. CiydaiiHble COOBITHS.
BepositHoctn  coObiTui.  OmBITEI € PaBHOBO3MOXKHBIMHU  3JIEMEHTAPHBIMU
coObrTusiMu. Ciydaiinbiii BEIOOpP. CBSI3b MEXKy MAJIOBEPOSITHBIMU U TIPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

Hepeo. CBolcTBa J€peBbEB: E€IWHCTBEHHOCTh MYTH, CYLIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMUCIOM BepIIMH M yucioMm pedep. [IpaBuio
yMHOXeHHUs. Pemienue 3aaa4 ¢ moMoIpto rpados.

[IporuBonosnoxueie coObiTus. Juarpamma Oiinepa. OObeauHeHHE U
nepeceueHne  coObiThil. HecoBmecTHbie  coObiTus. @opMyna  CIOXEHUS
BEPOATHOCTEU. YCJIOBHAs BEPOATHOCTh. [IpaBmiio ymHoOxeHus. HesaBucumbie
coOwiTus. IlpencraBnenue skcnepuMeHTa B BUAE JepeBa. Perienue 3amad Ha
HaXO0XJCHUE BEPOATHOCTEH C IIOMOIIBIO JI€pEBa CIYYalHOTO DKCIIEPUMEHTA,
auarpamm Ouepa.

9 KJIACC

[IpeacraBnennie nmaHHBIX B BUAe TaOmuI, AuarpamMm, Tpadukos,
WHTEpIpeTalus JaHHBIX. YTeHue U nmocTpoeHue Tabiuil, Auarpamm, rpadukoB 1o
pEAIbHBIM JJAHHBIM.

[TepectanoBku u ¢aktopuan. CoueTaHusi ¥ YUCIO cOYeTaHUU. TpeyroabHUK
[Tackains. Pemenne 3amay ¢ CTIOIB30BaHIEM KOMOMHATOPUKH.

I'eomerpuyeckas BepoATHOCTh. CiydailHbIA BBIOOp TOYKM M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH.



UcnbiTanne. Ycnex u Heynaya. Cepus WCHBITAHWN 10 TEPBOTO ycrexa.
Cepust ucnbiTanuii bepHyiu. BeposSTHOCTH COOBITHH B CEepUU  HMCHBITAaHUUN
bepnymm.

CiydaiiHasg BeJIMYMHA W PACIPEICIICHUE BEPOATHOCTEW. MarteMaTrudeckoe
oXujgaHnune U - aucnepcus. Ilpumepsl  MaTeMaTHYECKOTO  OXHJAHUS — KakK
TEOPETUYECKOTO CPEJHErO0 3HAYEHUs BEJIMYMHBL. MaTeMaTH4eCKOE OKHUJIAHUE U
IUACTIEPCUSL  CIIyYaHOW BEJMYMHBI «YHMCIO YCIIEXOB B CEPUM HCIBITAHUU
bepnymamy.

[Tonsarue o 3akoHe OonbIIMX uKcen. M3mMepeHue BEpOATHOCTEN C MOMOUIBIO
yacToT. Posib 1 3HaUeHME 3aKOHA OOJBIITNX YUCEN B MPUPOJIC U OOIIECTBE.

IINTAHUPYEMBIE  PE3YJIbTATBI OCBOEHHA  ITPOI'PAMMDBI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHMS TNPOrpaMMbl y4eOHOro Kypca
«BeposATHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) marpuoTHyecKoe BOCIMTAHHE:

MPOSIBJICHUEM HHTEPECA K MPOLUIOMY UM HACTOSAIIEMY POCCHMCKOU
MAaTeMaTUKH{, LEHHOCTHBIM  OTHOLICHWEM K  JOCTMIKEHHUSIM  POCCHUMCKHUX
MaTeMaTUKOB U POCCHUICKOW MAaTeMaTH4YECKOW HIKOJbI, K HCIIOJb30BAaHUIO 3THUX
JOCTHXKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00SI3aHHOCTEN IpakIaHUHA U PEAM3aLUU €TI0
npaB, TMPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBJICHUN, MPOUEAYp TPa)kJAaHCKOTo oOIiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0OCYXACHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKHMM IIPUMECHEHHEM JOCTVIKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPAJIbHO-3TUYECKUX IIPUHIHUIIOB B IEATEILHOCTH YYEHOIO;

3) Tpy10BO€ BOCTIUTAHHUE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTME B PEIICHUM NPAKTHYECKUX 33134
MAaTeMaTU4YECKOW HAIPaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTEMATHYECKOIO
oOpa3oBaHMsI HAa MPOTSHKCHUHM BCEH >KU3HU IS YCHENTHOW MpOoQeCCHOHATBHON
JESITeIbBHOCT M Pa3BUTUEM HEOOXOIUMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
MOCTPOCHUEM MHIUBUIyAIbHON TPACKTOPUHM 00pa30BaHUS M KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:



CIIOCOOHOCTBIO K  OMOIIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3ajay, PEHICHUH, pacCyX JACHHN, YMEHHUIO BUJIETh
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O O3HAHMS:

OpHEHTaluel B JCATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX
MPEICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oO1ecTBa, MOHMMAHWEM MAaTEeMaTUYeCKOM HayKu Kak c@epbl 4YeloBeUYeCKOn
JEATEeNIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAUMMOCTH ISl Pa3BUTHS IUBWIM3AIINH,
OBJIQJICHUEM SI3IKOM MAaT€MaTUKH U MAaTeMaTUYECKOW KyJIbTYypOW Kak CpPeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HAaBBbIKAMU HCCIIEIOBATEIbCKON
NEeSITENbHOCTH;

6) ¢usuueckoe BoOcnUTAHME, (POPMHMPOBAHHE KYJbTYPbI 310POBbSl H
IMOIMOHAJIBLHOTO 0JIaronoJay4Yns:

TOTOBHOCTBIO MPUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pOBbs, BEJCHHS  370pOBOr0  oOpa3a JKM3HHU  (37J0pOBOE  IHUTAHHUE,
cOQJIaHCUPOBAHHBIN pPEXUM 3aHATHUH M OTAbIXa, peryjsipHas (dusndeckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBblKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTr0 K€ MpaBa JPYroro 4eIoBEKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpHEHTAallel Ha MPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUN JUIsl pelIeHus 3a/1a4y
B 00JIACTM COXPAHHOCTHU OKPYXaIoIIeH cpenapl, IIaHUPOBAHUSI TOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TMOCJEJICTBUN sl OKPY’)KaroIeH cpejbl, OCO3ZHAHUEM
TII00AIBHOTO XapakTepa dKOJIOTHIECKUX MPOOJIEM U MyTEH WX PEIICHUS;

8) amanTanusa K U3MEHAIIMMCH YCJOBUSAM COUMAJIBLHONH U NPHUPOTHOH
cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSX HEOINPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJEH, MpuoOpeTaTh B COBMECTHOW ACSTEIBHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMbITA IPYTHUX;

HEOOXOIUMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCJE
dbopMyIUpoBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 O0OBEKTaX U SIBJICHUSAX, B TOM YUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUIIMTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYyalMlOo, BOCHPUHHUMATH
CTPECCOBYIO CHUTYAIlMI0O KaK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIE pelIeHUs] U JeUCTBUS, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
TIOCIICZICTBUSA, (DOPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS



Ba3oBble Jjoruyeckue AeiicTBHA:

BBISIBJISITh M XapaKTEPH30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMaTHUYECKHUX
O00BEKTOB, TOHATHHA, OTHONIICHWH MEXIYy IOHATUIMH, (OPMYIHUPOBATH
OTpeNeNeHUs]  TOHSTHM, YCTAaHABIWBATh  CYIICCTBEHHBIM  MpPU3HAK
Kjaccu(uKauu, OCHOBaHUS Jig OOOOIIEHHWS W CpaBHEHUS, KPHUTEPUU
IPOBOIMMOTO aHAIIN3a;

BOCIIPHHMMATh, (OpMyIHpoBaTh H  IPEoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAWTEIbHBIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIC W OOIIHE,
YCIIOBHBIE;

BBISIBIISITh ~ MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTHUBOpeYHsi B (akTaxX, [aHHBIX, HAONIOJEHUSX U YTBEPKICHHSIX,
npeaiaraTb KPUTSPUN JUTS BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEYHH;
JIeNaTh BBIBOJBI C HWCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHM, YMO3aKIIFOUCHH 110 aHAJIOTHH;

pa3dupaTh JT0Ka3aTeIhCTBA MAaTEMaTHYCCKUX YTBEP)KICHUHU (NIPSIMBIC W OT
POTHUBHOT0), TPOBOJUTH CaMOCTOSATEIHLHO HECIOXHBIC J0KA3aTeIbCTBA
MaTeMaTH4eCKnX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh Croco0 pemieHus y4eOHOUM 3amaud (CpaBHUBATH HECKOJIBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOOJIee MOAXOMANUH C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUCB).

ba3oBble ucciiegoBaTe/IbCKHeE AeiiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATENIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOMPOCH, (UKCUPYIOUIUE MPOTUBOpEeUne, mpodiemy,
CaMOCTOATENIbHO YCTaHABJIMBATh HMCKOMOE M JIaHHOe, (HOPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

OPOBOAWTH TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHYy HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIE0BAHUE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENTLHO (HOPMYITHPOBATH 0OOOIIEHUST M BBIBOJBI MO Pe3yJibTaTaM
MPOBEAEHHOIO HAOJIOCHMS, HCCIEAOBAHMS, OIIEHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TAKXKE BBIIBUraTh
MPENOIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBIABJISITh HENOCTAaTOYHOCTh U M30BITOYHOCTH HMH(MOpPMALMM, JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHHUS 3a]1a4H,

BBIOMpATh, aHAJU3UPOBATh, CUCTEMATHU3UPOBATH U HHTEPIPETUPOBATH
UHGOPMAIIUIO Pa3IMYHbIX BUAOB U (POPM IIpeICTaBIICHNUS,



BbIOMpaTh GopMy MpeACcTaBiICHUS HMHPOPMAIMM U UIUTIOCTPUPOBATH
pernraemMbie 3aJayd  CXeMaMH, JuarpaMmamMu, HWHOM rpaduKod M HUX
KOMOMHAIIUSIMU;

OIICHWBATh HAAEKHOCTh HMHPOPMAIUUA IO KPUTEPHUSIM, TPEITIOKCHHBIM
y4HuTeNIeM Wiu CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUA:

BOCTIPUHUMATH U POPMYITUPOBATH CYXKJACHUS B COOTBETCTBUU C yCIOBUSIMHU
U LEJSIMH OOIIEeHHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX ¥ MHUCHMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS O XOAY PEIICHUS
3a/1auyu, KOMMEHTHUPOBATh MOJYyUYCHHBIN pe3yJIbTaT;

B X0JIe 0OCY’KJIEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYXK/1aeMON TEMBI,
npoOJIeMBbl, pelIaeMoil 3a1auu, BhICKa3bIBaTh HJICH, HAIEJIEHHBIC HA TTOMCK
pEIIeHUs], COMOCTABIATh CBOM CYXICHHS C CYXICHUSIMH JPYTHX
VYaCTHHKOB JHAJIOra, OOHApYyXUBaTh paziUdhe M CXOACTBO IO3HIINH, B
KOppeKTHOM popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
OPEICTaBIATh  PE3yJNbTaTbl  pPELICHUs 3a/1auu, AKCIIEPUMEHTA,
MCCJIEeI0BAHMS, TPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BBHICTYIICHHUS
C YU€TOM 3ajay MPE3eHTALNH U OCOOEHHOCTEN ayIUTOPHH;

MOHUMATh W UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHAHOW U WHIUBHUIYaTbHOM
paboThI MpU PEIICHUH YYEOHBIX MATEMATHYECKUX 3a]1aY;

NPUHAMATh 1eIb COBMECTHOW NESATEIBHOCTH, MJIAHHUPOBATh OPTaHU3AIHIO
COBMECTHOM paboThl, pacnpenensaTb BHAbI pabOT, JI0roBapUBATHCS,
00CyIaTh MPOIECC U pe3yabTaT paboThl, 00001mMAaTh MHEHUSI HECKOJIbKUX
JIIOCH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCYXaeHUS, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M JPYTHE), BHITIOIHATH CBOIO YacTh pabOThHI
U KOOPJAWHHPOBATH CBOM JECUCTBUS C JPYTUMU 4YJCHAMU KOMAaH/IBI,
OIICHMBATh KAaue€CTBO CBOETO BKJaJa B OOIMIUN MPOAYKT MO KPHUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHUCTBUSI.

PeryisiTuBHBIC YHUBepCAJIbHbIC YUeOHBIE 1eiiCTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATH IUIAH, aITOPUTM PEIICHUS 3a7adyu (WU ero
4acTh), BBIOMpATh CIIOCOO pPEIHICHUS ¢ YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTb M KOPPEKTHUPOBATh
BapUaHThI pEIIeHUI ¢ y4ETOM HOBOM MH(pOpMAIUK.

CﬂMOKOHTpOJIL, AMOIHMOHAJILHbIN UHTEJJIEKT:

BIIAJIETh CITIOCOOAMU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS TPOIIEcca U pe3yibTaTa
pelIeHrs: MaTEMaTUYECKOM 3a/1auu;



e IPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH IIPU PELICHUH 3aJa4H,
BHOCUTH KOPPEKTUBBI B JACSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBHCTB,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OILICHMBATHh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBHSIM, OOBSICHATH NMPUYUHBI JTOCTHXKCHHUS WIM HEIOCTHKCHUS eI,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJIBTATBI

K xoHiy oOydenuss B 7 kJacce OOyYaroIIMIiCS TOJMYYHUT CIECAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Uutare uH(OpMaIMio, TPENCTABICHHYI0O B TalOnuIax, Ha JIuUarpaMmmax,
NPEACTaBIATh JAaHHbIE B BUJE TaOJMI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYroBbI€) IO MAaCCMBaM 3HAUYCHUH.

OnuceiBaTh W HUHTEPOPETUPOBATH  PEAJbHBIE  YHUCJIOBBIE  JAHHBIC,
Ipe/ICTaBIICHHbBIE B TAOJIUIIAX, HA TUarpaMmax, rpapukax.

Hcnonp30BaTh MJi1 ONMCAHUS JAHHBIX CTATUCTHUYECKUE XAPAKTEPUCTUKHU:
cpeaHee apudMeTHUECKOe, MeauaHa, HauOoJibIllee W HaWMMEHbIee 3HAYCHUS,
pa3Mmax.

HNmetp mnpencraBineHue O CiydyalHOM HW3MEHYMBOCTM Ha IIPUMEpPAX IIEH,
bu3rUecKuX BETWYWH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O
CTAaTUCTUYECKOU YCTOMYHUBOCTH.

K xoHiy oOydeHuss B 8 kJiacce oOydYaromMiiCsi TMOJYYHUT CIEAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

N3Bnekate u mpeoOpa3oBbIBaTh WHGOPMAIHIO, MPEACTABICHHYIO B BHUIE
Tabyuil, JuarpamMm, rpaduKoB, MPEJACTaBIATh JaHHBIC B BUJEC TaONUII, JUATPAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBK) CTATUCTUYECKUX IMOKa3aTeNen: CPEIHUX
3HaYeHUM U Mep paccerBaHus (pa3max, TUCIIEPCHs U CTAaHJAPTHOE OTKIOHEHUE).

Haxonuth 4acTOThl YUCIOBBIX 3HAYEHUH W YaCTOTHI COOBITHMN, B TOM YHCIIE
0 pe3yJbTaTaM U3MEpPEHUN U HAOIIOICHHM.

HaxoauTte BEpOSTHOCTH Clly4alHBIX COOBITHI B ONBITaX, 3Hask BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITUM, B TOM YHCJI€ B ONBITaX C PaBHOBO3MO>KHBIMU
AJIEeMEHTapPHBIMU COOBITUSMU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIy4ailHOTO HKCIIEPUMEHTA,
qyarpamMMbl Diiiepa, YucioBas mpsmast.

OnepupoBaTh MOHATUSMH: MHOXECTBO, ITOJMHOXKECTBO,  BBINOJHSATH
omepalud HaJl MHOXECTBaMH: OObEIMHEHUE, MepPeceueHUue, JOIMOIHEHUE,
MIEPEUYUCIISITh 3JIEMEHTHI MHOKECTB, IPUMEHSTH CBOMCTBA MHOYECTB.



Hcnonp3oBath Tpaduyeckoe MNpPEICTaBICHUE MHOXKECTB M CBSI3€H MEXIY
HUMH JIJI ONMCAHMS MPOLIECCOB U SIBJICHUI, B TOM YMCJIE MPHU PELICHUM 3a7a4 U3
JIPYrUX y4eOHBIX MPEIMETOB U KypPCOB.

K kxoHiy oOydeHuss B 9 kJacce oOyYarolIMiiCs TOJYYHUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

W3Bnexkate u mpeoOpa3oBbiBaTh HH(OpMaIMIO, MPEACTaBICHHYIO B
pa3NMYHBIX MCTOYHUKAX B BHJAE TaONUI, AUArpamm, rpaukoB, MpPEICTaBIATH
JaHHBIE B BUJIE Ta0OJIUII, TUarpaMM, rpauKoB.

Pemwate 3amaun OpraHu3oBaHHBIM NEpPeOOPOM BapHAHTOB, A TAaKXKE C
UCIOJIb30BaHUEM KOMOWHATOPHBIX IIPAaBUI U METOOB.

Hcnonp30BaTh onucaTeNbHbIE XapaKTEPUCTUKUA JIsI MacCHUBOB UHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxonuTth 4acToThl 3HAYEHUI M YacCTOTHI COOBITHS, B TOM YHCIE MOJb3YSCh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUI 1 HAOIOICHU.

HaxoauTbs BEpOSATHOCTH CIly4alHbIX COOBITUH B M3YYEHHBIX OINbITaX, B TOM
YHUCJI€ B OMNbITaX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPUSIX
VICTIBITAHUH J10 IIEPBOTO yCIIEXa, B CEpUAX UCIIbITAaHUN bepHyiuin.

Nmerp mnpexncraBneHrne O CIy4yalHOW BEJIMYMHE W O PACHPENCIICHUH
BEPOATHOCTEH.

Nmetpy mpencraBieHne O 3aKoHE OOJNBIIMX YHUCENT KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YallHON M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBILIUX YUCENT B
IpUpPOAE U OOILECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoaundecTBO 9acoB D1eKTPOHHbIE
HaumenoBanue
Ne (undpossbie)
pa3iesioB u TeM Kontpoasbnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMpPorpamMmbl padoTbl padoThI
pecypchl
1 [IpencraBnenue 7 ) bu6muoreka [JOK
JaHHBIX https://m.edsoo.ru/7f415fdc
) OmnmcaTrenpHast 2 1 bubnnorexa [JOK
CTaTUCTHKA https://m.edsoo.ru/7f415fdc
3 Crnyuaiinas 6 | Bubmuoreka [JOK
W3MEHYUBOCTh https://m.edsoo.ru/7f415fdc
4 Bsenenue B Teoputo 4 bu6muoreka [JOK
rpacdos https://m.edsoo.ru/7f415fdc
BepositHocTh 1
5 4acToTa CIy4aHOIr o 4 1 bubmorexa OK
y https://m.edsoo.ru/7f415fdc
COOBITHS
O06001enue,
6 cHCTeMaTH3aIs 5 2 bubmmorexa TIOK
. 1 https://m.edsoo.ru/7f415fdc
3HaHHUI
OBIIEE KOJIMYECTBO 34 ) 5
YACOB 110 ITPOTPAMME



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 KJIACC

Kouan4yecTBo yacos D1eKTPOHHbIE
HaumeHnoBanue
Ne (uudpossbie)
pa3aesioB U TeM Koutpoasbnbie | IlpakTuyeckue
n/n Bcero o0pa3oBartejibHbIE
NMPorpamMmbl padoTsbI padoThI
pecypchbl
1 [ToBTOpEeHue kypca 7 4 bubnuoreka [JOK
KJacca https://m.edsoo.ru/7f417fb2
OnucarenpHas
2 CTaTUCTHUKA 4 bubmorexa [IOK
] https://m.edsoo.ru/7f417fb2
PacceuBanue naHHbIX
bubmuorexa [JOK
3 M 4
Howectsa https://m.edsoo.ru/7f417fb2
4 BepositHoCcTh 6 1 bu6mmoreka [IOK
CITy4aifHOTO COOBITHS https://m.edsoo.ru/7f417{b2
5 Brenenue B Teopuio 4 bubnmnoreka [JOK
rpados https://m.edsoo.ru/7f417fb2
bubnunoreka LIOK
6 C i 0 8
TYHAHHBIC CODRITHA https://m.edsoo.ru/7f417fb2
O0001menue,
7 CUCTEeMaTH3aLus 4 2 bubmmorera [IOK
. H https://m.edsoo.ru/7f417fb2
3HAHUH
OBIIEE KOJIMYECTBO
i 34 2 1

YACOB I10 ITPOTPAMME



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

KoaunuecTBo yacos D1eKTPOHHbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3aesioB U TeM Koutpoasbnbie | IlpakTuyeckue
n/n Bcero o0pa3oBartejibHbIE
NMPorpamMmbl padoTsbI padoThI
pecypcsbl
1 [ToBTOpEeHue kypca 8 4 bubnuoreka [JOK
KJacca https://m.edsoo.ru/7f41a302
) DIIeMEHTHI 4 | bubmmoreka [JOK
KOMOMHATOPUKH https://m.edsoo.ru/7f41a302
3 I'eomerpuueckas 4 bubnuoreka [JOK
BEPOSITHOCTh https://m.edsoo.ru/7f41a302
bu6nunoreka [IOK
4 n b 6 1
CTBITAHHA SEPHYILH https://m.edsoo.ru/7f41a302
bub6nunoreka [IOK
5 C i 6
A https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
6 0606 10 1
ODHICHIE, KOHTPOITE https://m.edsoo.ru/741a302
OBILEE KOJIMYECTBO
- 34 1 2

YACOB I10 ITPOTPAMME
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