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HOACHUTEJIBHASA 3AIIMCKA

B coBpemMeHHOM H(PPOBOM MHpE BEPOSTHOCTh U CTATUCTHUKA MPHOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTh, KaK ¢ TOYKH 3PCHHUS MPAKTHUYCCKHUX MPHIOKCHUH, TaK
¥ UX pOJIU B 00pa3oBaHUM, HEOOXOUMOM KaXKIOMY 4elloBeKy. Bo3pacTtaer yucio
npodeccuii, Mpu OBIAICHUH KOTOPHIMU TpebyeTcs xopoiasi 6a3oBasi OITOTOBKA
B 00JaCTH BEPOATHOCTH W CTAaTUCTUKH, Takas TOATOTOBKA BakKHA IS
MPOIOJDKEHHUsT 00pa30BaHMs U ISl YCIICITHOW MpodecCHOHAIBHON Kaphephl.

Kaxxnpit yenoBek MOCTOSHHO MTPUHUMAET PEIICHHsI HA OCHOBE UMEIOIIUXCS Y
HEro JIaHHBIX. A 711 000CHOBAHHOTO TIPUHSITHUS PEIICHUS B YCIOBHUSIX HEIOCTATKA
WM M30bITKAa UHPOPMAIIMU HEOOXOIUMO B TOM YHUCJIE XOpOoIio chOpMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHUECKOE MBITIIICHUE.

NMeHHO To3TOMY OCTpO BCTajga HEOOXOAMMOCTh CcPOpMHUPOBATH Y
oOyJaromuxcst (GyHKIIMOHATBHYIO TPAMOTHOCTD, BKITIOUAIOIIYIO B Ce0S B KAYECTBE
HEOTHEMJIEMOH  COCTaBIIAIONICH  yYMEHHWE BOCHPHHUMATh W KPUTHYECCKHU
aHAJIM3UPOBATh MHPOPMAITUIO, IPECTABICHHYIO B Pa3IMIHBIX (OpMax, TOHUMATh
BEPOSATHOCTHBIN XapakTep MHOTHX pEabHbIX TMPOLECCOB U 3aBUCHMOCTEH,
IPOM3BOIUTH MPOCTEHUINTNE BEPOSTHOCTHBIC PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH MPHHITUNIAMHU cOOpa, aHAIHM3a |
NPECTABICHUS JAHHBIX U3 PA3IMYHBIX cep KU3HM OOIIecCTBA W TOCyIapCTBa
npuoOIIaeT o0y4yalomuXcss K OOIIECTBEHHBIM HHTepecaMm. V3ydeHne OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OPTAaHHW3AIMK Tiepedopa W Toacyéra yucia
BapUAHTOB, B TOM YHCJIC B IPUKJIQTHBIX 33a/1adaX. 3HAKOMCTBO C OCHOBAMH TCOPHHU
rpadoB co3naét MareMaTudeckuii pyHIaMeHT it GOpMHUPOBAHUS KOMIIETCHITUMN B
obnactu uHPOpMATUKH U TUGPOBBIX TexHONOrHi. [Ipyn M3ydeHUn CTATUCTUKUA U
BEPOSITHOCTA OO0OTAIIAIOTCS TPEACTaBICHUs OOYYalOmUXCsI O COBPEMEHHOMN
KapTHHE MHUpa M METOJaX €ro WCCIeNoBaHUsA, (HOPMHUPYETCS MOHUMAHUE POIH
CTAaTUCTUKU KaK UCTOYHHUKA COIMAJIBLHO 3HAYUMON MH(OPMAIIMU U 3aKJIABIBAIOTCSA
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTcCTBHMU C MaHHBIMU IEISIMH B CTPYKTYpPE MPOTPaMMBI y4eOHOTO
Kypca «BeposiTHOCTh U CTaTHCTHKA» OCHOBHOT'O OOIIEro 0Opa30BaHMS BBIICICHBI
CIIeyIoIIre coep)kaTreabHo-MeTonudeckue nuaun: «lIpencraBieHre MaHHBIX U
ommcareNbHAs CTATUCTUKA», «BeEpoATHOCTH», «IIEMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teoputo rpadoBy.

Conepxanne nmunaun «lIpencraBieHre JaHHBIX U OMHCATENbHAsI CTATUCTHKAY
CIIY)KUT OCHOBOW il (hOpMHPOBAHHS HAaBBIKOB PabOThl ¢ HH(pOpMalUE: OT
YTEHUS W WHTEpIpeTanuu WHGOpPMAIMU, TPEACTAaBICHHON B TabmuIax, Ha
auarpaMMax W Tpadukax, g0 cOopa, TPENCTaBICHWS W aHajdu3a JaHHBIX C
UCTIONh30BAHUEM CTAaTHUCTHYECKUX XapPAKTEPUCTUK CPEIHUX H pPaCCECUBAHUS.
PaGotas ¢ nmaHHbIMHU, OOydaromuecs ydaTcsi CUMTHIBATb U HHTEPIPETUPOBATH



JaHHbIE, BBIABUTAThb, apryMEHTUPOBATh M KPUTHUKOBATH IMPOCTEUILINE THIOTE3bI,
Pa3MbIIUIATh HaJ (aKTOpaMH, BbI3bIBAIOIIMMHU W3MEHUYMBOCTH, M OLIEHUBATh MX
BJIMSIHUE HA PACCMATPUBAEMbBIE BETUYMHBI U IIPOLIECCHI.

NHTYNTHBHOE NMPEACTABICHUE O CIY4alHOM W3MEHUYMBOCTH, UCCIEHOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCS MOTHBUPYIOLIEH OCHOBOW JUIA
U3YYEHUsI TEOPUU BEPOSATHOCTEH. bosblioe 3HAaYEHHE HMEIOT NPAKTUYECKHUE
3a/1aHHSA, B YACTHOCTH OIIBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMH.

[ToHsiTHE BEPOSTHOCTH BBOAMTCS KaK Mepa IpaBIONOJ00MsS CIly4alHOro
coObiTus. [lpm wu3ydeHnn ydeOHOro Kypca oOOydYaroIIMecss 3HAKOMSTCA C
NPOCTEMIIMMU  METOJAMH  BBIYUCJIEHUS  BEPOSITHOCTEH B CIy4YailHBIX
JKCIIEPUMEHTax C PaBHOBO3MO>KHBIMH AIIEMEHTAPHBIMU UCXOJaMH,
BEPOATHOCTHBIMHU 3aKOHAMM, TO3BOJISIIOIIMMU CTaBUTh M peliaTh 00Jiee CIOKHBbIE
3agaud. B ydeOHbBI Kypc BXOIST HayalibHbIe NPEACTABICHUS O CIy4ailHbIX
BEJIMYMHAX U UX YHCIIOBBIX XapAKTEPUCTUKAX.

B pamkax y4eOHOro kypca OCYyIIECTBISI€TCS 3HAKOMCTBO OOYYAIOIIHUXCS C
MHOKECTBAMHU U OCHOBHBIMH ONEPALMSIMU HaJl MHOXECTBAMH, PacCMAaTPUBAIOTCS
OpUMepbl IPUMEHEHUs JUJIS PellIeHMs 3a]ay, a TakKe UCIOJIb30BaHUSA B JPYTrHX
MaTEMaTUYECKUX Kypcax U yueOHBIX MpeIMeTax.

B 7-9 knaccax u3ydaercs ydeOHBIH Kypc «BeposSTHOCTh M CTaTHCTHKa», B
KOTOpBIM  BXOIAT pasaensl: «llpencraBiieHne NaHHBIX W ONKCATENbHAs
CTaTUCTUKa», «BeposTHOCTb», «OneMeHThl KOMOMHATOpuku», «BBeneHue B
TEOpHUI0 rpadoBy.

Ha u3yuenue yue6Horo kypca «BeposTHOCTh U cTaTUCTHKa» oTBoauTCs 102
yaca: B 7 kimacce — 34 daca (1 ygac B Hemento), B 8 kiacce — 34 ygaca (1 ygac B
Henento), B 9 kimacce — 34 gaca (1 4ac B Hezen).

B cBsi3u ¢ KOppEeKTUPOBKOH paboUdeil mporpaMMbl KOJTUYECTBO YICOHBIX
Henenb B 2023-2024 yueGHOM roj1y COKpaTuioch A0 32 Heaellb. COOTBETCTBEHHO
B 7 Kiacce- 32 gaca, B 8 kjracce- 32 gaca, B 9 kitacce 31 nenensi— 31 gaca.



COJAEP XAHME OBYUYEHUA
7 KIIACC

[IpencraBneHne NaHHBIX B BUJAE TAOJIUL, AUarpaMM, rpaukoB. 3anoaHEHUE
Ta0Jull, YTEHUE U TMOCTPOEHUE Juarpamm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpYyroBbix). UTeHne rpadukoB peabHBIX MpolleccoB. V3BneueHne napopMauu us3
JarpaMM U TaOJIHII, UCTIOJIb30BAaHUE U MHTEPIIPETAIUs JaHHBIX.

OnucartenbHas CTaTHCTHKA: cpefHee apu(MeTHUecKoe, MeIHaHa, pa3Max,
HauOoJbIIee U HAWMEHbIIEe 3HAYEHUsT Habopa YMCIOBBIX AaHHBIX. [Iprmepsl
CIIly4YaliHOM U3MEHYHUBOCTH.

Cny4ailHblil 3KCIIEpUMEHT (OMBIT) U ciy4daliHoe coObiThe. BeposTHOCTh U
yacToTa. Pojap MaloBEpOATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJIE
u B oO1ecTBe. MoHeTa U urpajibHast KOCTb B TEOPUHU BEPOSATHOCTEH.

I'pad, Bepmmnua, pebpo. Crenenp BepuinHbl. Yuciao pébep u cymmapHas
crenieHb BepiinH. [IpencraBienne o cBsizHoctu rpada. Lenu u umkinsl. Ilytu B
rpadax. O0xon rpada (ditnepoB myth). IlpencraBieHue 06 OpHUEHTUPOBAHHOM
rpade. Pemenue 3a1ay ¢ noMoIib0 rpados..

8 KUIIACC

[IpencraBieHue JaHHBIX B BHUJIE TAaOIULI, 1UarpaMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, MOAMHOXeCTBO. Omnepauuu Hax
MHOXKECTBaMU: 00bEIMHEHHE, TepeceueHue, nomnoiaHeHue. CBoicTBa omnepanui
HaJ, MHOXECTBAMHM: IIEPEMECTUTEIIBHOE, COYETATEIBHOE, PACIPEIEIUTEIbHOE,
BKJItoueHus. Mcnonb3oBaHue rpadUueckoro MpPEACTaBICHUS MHOXKECTB s
OIKMCAHMSI PEATBHBIX MTPOLIECCOB U ABJICHH, IPU PELLICHNH 3a/1a4.

N3mepenne paccenBaHus AaHHBIX. JlUcnepcus M CTaHAAPTHOE OTKJIOHEHHWE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccenBaHus.

DOneMeHTapHble COOBITUS  chydailHOro ombiTa. CiyyaliHble COOBITHS.
BepostHoct  coObIThil. OnbBITBL ¢ PaBHOBO3MOXHBIMH — AJIEMEHTAPHBIMU
coObITusiMU. Ciyyalinblil BbIOOp. CBSI3b MEXAY MaJOBEPOSTHBIMU U MPAKTHUECKHU
JIOCTOBEPHBIMH COOBITUSIMU B IPUPOJIE, OOILECTBE U HAYKE.

HepeBo. CBoiicTBa J€peBbEB: E€AMHCTBEHHOCTh IIyTH, CYILECTBOBAHUE
BUCAYEH BEPILIMHBI, CBSI3b MEXKIY YHUCIOM BepIIMH U yucioM pédep. IlpaBuio
yMHOeHud. Pemenue 3a1ay ¢ noMouibio rpados.

[IporuBomnonoxkueie cobbiTUA. [Juarpamma Oiinepa. OObeauHEHHE U
nepeceueHue coObiTmii. HecoBmecTHbie  coObiTHs. DopMmynia  CIOKEHHS
BEPOSITHOCTEU. Y CIIOBHAasE BepOSATHOCTh. [IpaBmino ymHoxenusa. HezaBucumeblie
coObrTus. IlpencraBnenue skcriepuMeHTa B BHe JepeBa. Pemienue 3amad Ha



HaXO)KJIEHUE BEPOSTHOCTEH C IOMOLIBIO JAEpEBa CIy4ailHOIO HKCIEPUMEHTA,
auarpamm OJiliepa.
9 KVIACC

[IpencraBnenre JOaHHBIX B BUAE TaONWI, JuarpamMMm, TpaduKoOB,
UHTEpIpeTanus JaHHBIX. UTeHne u noctpoeHue Tabiauil, auarpamm, rpadukoB 1o
peanbHBIM JAaHHBIM.

[lepectanoBku u (akropuan. CoueTraHus U YUCIO COUeTaHUU. TpeyrosbHUK
[Tackans. Pemenue 3aay ¢ MCMOIb30BAHHEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTh. CiydailHbIA BBIOOp TOYKM W3 (Uryphl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPYKHOCTH.

UcnsiTanne. Ycnex u Heyaaua. Cepusi MCHOBITAHHM 10 TEPBOTO ycIexa.
Cepust ucnbitanuii beprymin. BeposTHocTH COOBITHII B CEpUM  HCIIBITAHUUN
bepnymnm.

CnyuaiiHasi BEJIMYMHA W PACIHpEIENICHUE BEPOATHOCTEW. MaTeMaThudeckoe
OXuJaHue U jaucuepcus. lIpumepsl  MareMaTH4ecKoro  OXUIAaHUSA — Kak
TEOPETUYECKOI'0 CPEAHEro 3HA4YCHUs BEIMYMHBL. MaTeMaTndeckoe OXUIAHUE U
JUCIIEPCUs  CIYyYallHOW BEJIWYMHBI «YUCIO YCHEXOB B CEPUU HCHBITAHUU
bepnymm».

[Tonsitue o 3akoHe OonbIINX yucen. M3MepeHre BEepOsSTHOCTEN C MOMOIIBIO
gacToT. Ponb 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOIE U OOIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMbl y4yeOHOro Kypca
«BepoATHOCTh M CTATUCTUKA» XapaKTEPU3YIOTCSL:

1) matpuoTnyecKoe BOCIMTAHHE:

IIPOSIBJIEHUEM MHTEpeca K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MaTEMaTUKHM, LEHHOCTHBIM OTHOUIEHHWEM K  JOCTHXKEHMSIM  POCCHUICKHX
MAaT€MaTUKOB M POCCHMCKOW MaTEMAaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTHKEHUU B IPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3alliu €ro
npaB, TMPEICTAaBICHHMEM O MaTeMaTHUYeCKUX OCHOBaX (YHKIMOHHPOBAHUS
pPa3IMYHBIX CTPYKTYp, SIBIEHUM, NPOLEAYp TpakJIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUUECKUX MPOOJIEM, CBSI3aHHBIX
C IPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)XKHOCTH
MOPAJIBHO-3TUYECKUX IPUHIUIIOB B IEATEIBHOCTH YUYEHOIO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHWM MPAKTUYECKUX 3a7ad
MaTEMaTUYECKON HANpPAaBICHHOCTH, OCO3HAHWEM BA)XKHOCTH MaTEMaTHYECKOIO
o0pa3oBaHMsI Ha TPOTSHKEHUM BCEH JKM3HM JUIS YCHEIHOW MpodeccroHanbHOM
JEATENbHOCTU M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
IOCTPOEHUEM MHAMBUYAJIIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI];

4) 3cTeTHYeCKOE BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY UM  3CTETUYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYECKUX OOBEKTOB, 3aJlad, PEIICHUN, pPacCyKIEHUH, YMEHHUIO BUIETbH
MaTE€MAaTU4YECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 O3HAHMA:

OpUEHTAllUell B JEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeCTaBlIeHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJIbI U
o0miecTBa, MOHMMaHUEM MaTEeMaTHUYEeCKOM HayKuh Kak c@epbl 4eIoBeYecKOn
NEATEIbHOCTH, JTANoOB €€ pa3sBUTHS W 3HAYMMOCTH JUIA Pa3BUTHs LUBUJIM3ALMHU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH U MAaTEMATHYECKOW KYJIbTYpOM KaK CPEICTBOM
NO3HAHUS MHpa, OBJIAJEHUEM IIPOCTEUINMMHU HABBIKAMHU MCCIIE0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POPMHPOBAHHME KYJIbTYPblI 310POBbSl H
IMOLMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATh MAaTEMAaTUYECKUE 3HAHUA B MHTEpPEcax CBOErO
3JI0POBBS, BCACHHUS  3J0POBOr0  oOpa3a JKM3HU  (3I0pOBOE  IHTAHUE,
cOaaHCUPOBAHHBIM pPEXUM 3aHSATUM U OTAbIXa, peryiaspHas ¢uzndyeckas
AKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAaKOT'o JKe MpaBa JPYroro 4eIOBEKa;

7) 3K0JI0THYecKO€e BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTEeMaTUUECKUX 3HAHUM JJISI PEIIEHUs 3aaad
B 00JIACTH COXPAHHOCTH OKPYXKAIOIIEW CpeJbl, IUIAaHUPOBAHUS TIOCTYIIKOB U
OLICHKH WX BO3MOXHBIX TMOCJEICTBUM IS OKPYKAIOWIEH CPEIbl, OCO3HAHUEM
100aJIbHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTEeH UX pelIeHus;

8) ajanTanus K M3MEHAKWIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JICUCTBUSIM B YCJIOBUAX HEONPENECIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUThCS Yy JPYTrux JIOJIe, MpuoOpeTaTh B COBMECTHOM AESATEILHOCTU
HOBBI€ 3HAHUS, HABBIKK U KOMIIETCHIIMN U3 OIbITA JPYTUX;

HEOOXOAUMOCThI0O B (OPMUPOBAHWHM HOBBIX 3HAHHH, B TOM YHCIIC
dbopMyIUpOBaTh UJEH, MIOHATHS, TUTIOTE3bl 00 O0BEKTAX U SABJICHUSX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh JEMUIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyalMi0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAaEeMble pelieHus U JeHcTBUs, (GOpMYJIUpPOBATh U OIEHUBATh PHUCKH U
MOCJICICTBUSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh M XaPAKTEPH30BATh CYIISCTBCHHBIC NMPU3HAKH MAaTEMATHYCCKUX
OOBEKTOB, TIOHSATHH, OTHOIICHWH MEXAYy NOHATUAMH, (HOPMYITHPOBATH
ONIpENENICHUS]  TOHSATUH, YCTaHABIMBATH  CYIIECTBEHHBIA  TPU3HAK
Kiaccu(uKauy, OCHOBaHUS i OOOOIIEHWS W CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;

e BOCIPUHUMATh, (GOPMYIHPOBATH W  NpeoOpa3oOBBIBATH  CYKIICHHUS:
YTBEPAUTEIbHBIE U OTpPUIATENbHBIC, €IMHWYHBIE, YacCTHbIE U OOIIHE,
YCIIOBHEIE;



BBEISIBIISATh ~ MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeunss B (daKTaxX, JTaHHBIX, HAONIOACHHUSIX U YTBEPKICHHSIX,
npeIaraTh KPUTEPUH ISl BBISBICHUST 3aKOHOMEPHOCTEH U TIPOTHBOPEYUHIA;
JIeNaTh BBIBOJBI C HWCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHUH, YMO3aKIIOUCHUH 110 aHAIOTHH;

pa3buparh J0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPXKICHUHU (NPSIMBIE M OT
MPOTHUBHOI0), TPOBOIAUTH CaMOCTOSTEIBLHO HECIOXKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4YeCKuX (aKTOB, BBICTPAWBATH APTYMEHTAIMIO, TPHUBOJUTH
IPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUsS, BBHIOMpaTh HauOojiee MOAXOMAIUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHECR).

Ba3oBblie ucciienoBarejbCKHe 1eCTBUA:

UCTIOIh30BaTh BOMPOCH KaK HCCIIEIOBATENLCKHI WHCTPYMEHT ITO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIONIME MPOTHUBOpPEUYUE, MpodiieMy,
CaMOCTOSITEJIHO YCTAHABIIMBAaTh HMCKOMOE W JlaHHOE, (hOPMUPOBATH
THIOTE3Y, apTyMEHTHPOBATh CBOKO TIO3UITUIO, MHCHHUC;

NPOBOJUTh IO CaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKy COOOM;
CaMOCTOSATEIBLHO (OpMyITHpPOBaTH 00OOIIEHUS W BBIBOJBI IO pe3yJIbTaTaM
NPOBEAEHHOTO HAOIIOACHUS, WCCIEAOBaHUs, OICHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTATOB, BEIBOJIOB U 0000IIICHMIA;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKKE BBIIBUTATh
MIPETIOIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

PabGora ¢ ungopmanmei:

BBISIBIISITh  HEJIOCTATOYHOCTh M W30BITOYHOCTH HWHGOpPMAINH, JaHHBIX,
HEOOXOAMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOUpaTh, aHAJIM3UPOBATh, CHCTEMATU3MPOBATh M HMHTEPIPETHPOBATH
uH(GOpPMAITUIO PA3TUYHBIX BUAOB M (JOPM MPEICTABICHNUS,

BEIOWpaTh (GopMy TpeACTaBiICHUS WHPOPMAMA ¥ WUTFOCTPUPOBATH
peliaemMble 3aJayd CXeMaMu, JaMarpaMmamMu, HWHOM rpadukKod H HUX
KOMOMHAIIUSIMU,

OLICHUBAaTh HAAEKHOCTh HH(OpPMAIUU TIO KPUTEPUSIM, NPEIIOKEHHBIM
YUUTENIEeM WIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

BOCIIPUHHUMATh U ()OPMYJIUPOBATH CYXKJIEHHUS B COOTBETCTBHU C YCIOBUSMHU
U LEJISIMU OOIIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJy pEeUICHUs
3aJlayu, KOMMEHTUPOBATH MOTYUYEHHBIN pe3ysIbTaT;

B X07ie 00CYXJIeHUs 3aJ]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMON TEMBI,
npoOJieMBbl, pemaeMoil 3aJauun, BbICKa3bIBaTh MJI€U, HAlleJIEHHbIE HA MTOMCK
pELICHHsI, COMOCTABJIATh CBOM CYXACHHS C CYXICHUSMU APYrHX
YYaCTHUKOB JMajora, OOHapyKHMBaTh pa3jivuue M CXOJCTBO IO3ULIUN, B
KOppEeKTHOU popme GpopMyarpoBaTh pa3HOIIaCUs, CBOU BO3PaKEHUS;
NPEACTaBIATh  PE3yNbTaTbl  PELIEHUs 3a/1a4u, IKCIIEPUMEHTA,
UCCIIeIOBaHUs, IPOEKTA, CAMOCTOSATEIBHO BEIOMPATh ()OpMAT BHICTYILJICHUS
c y4€TOM 3aja4 IPE3EHTALUN U OCOOEHHOCTEN ayIuTOpUH;

IOHMMAaTh U UCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHONW U WHIUBHyaJIbHON
paboTHI NP PEIICHUN YUEOHBIX MAaTEMATHYECKUX 3a/aY;

OPUHUMATh LEJIb COBMECTHOM AEATEeNIbHOCTH, IUIAHUPOBATh OpraHU3alUI0
COBMECTHOM paboThl, paclpenensTb BUAbl padbOT, JAOroBapUBaThCH,
o0CyXIaTh TPOIECC M Pe3yabTaT PaboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJIEH;

y4yacTBOBaTh B TIpynmoBbIX ¢Gopmax padboTel (0OCyxaeHus, OOMeH
MHEHUSIMH, MO3TOBBIE€ IITYPMbI U JIPYTHE), BBIITOIHATH CBOIO YaCTh padOTHI
U KOOPJIMHUPOBAaTh CBOM JEHUCTBHS C JAPYTMMH WICHAaMH KOMAaHJbI,
OLICHMBATh KAauye€CTBO CBOEr0 BKJAJa B OOIIMA MNPOAYKT IO KPHUTEPHUSM,
c(hOpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PerynsiTuBHBIC YHHBeEpCaJbHbIe YUeOHbIE AeliCTBUSA

CaMoopraHmauml:

CaMOCTOSITEIbHO COCTAaBJIITh IUIAH, aJITOPUTM pelIeHUs 3ajauu (WIH ero
4acTh), BBIOMpATh CIIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpOBaTh M KOPPEKTUPOBATH
BapUaHTHI pElIeHUI ¢ Y4ETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

BJIJIETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MpoLiecca U pe3yabTaTa
pElICHHUsT MAaTEMAaTUYECKOW 3a/1a4H;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPY PELICHUN 33]1a4H,
BHOCUTH KOPPEKTUBBI B JCATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaAWJCHHBIX OIMMOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA NESITEILHOCTH MOCTABICHHON LN U
YCJIOBUSIM, OOBSCHATH MPUYUHBI JOCTIKCHHUS WM HEIOCTIKCHHS 1IEJH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 7 kJacce OOYyYalOIIMIICS TOTYYHUT CIEAYIOIINE
peAMETHBIE PE3YJIbTaThI:

Yurarh uHOpMaIUIO, NPEACTAaBICHHYI0 B TaliWIaX, Ha JuUarpaMmax,
NPE/ICTABIIATh JaHHBIE B BHUAEC TaOJNHIl, CTPOUTH JUATPAMMBI (CTOJIOMKOBBIE
(cTtonbyaThie) U KPYroOBbI€) IO MACCHUBAM 3HAYCHUM.

OnuceiBaTh ¥ HMHTEPHPETUPOBATH  pEAIbHBIE  YHCIOBBIE  JIaHHBIC,
npe/iCTaBlIEHHbIE B TA0JIMIIAaX, HA TUarpaMmax, rpadukax.

Hcnonp30BaTh MJi1 ONHMCAHUS JAHHBIX CTAaTUCTHUYECKUE XapaKTEPUCTUKHU:
cpenHee apupMeTHUecKoe, MeAuaHa, HauOOJIblliee M HAUMEHbIee 3HAYCHUS,
pa3max.

Nmerp mnpencraBieHWe O CIy4aMHOM HW3MEHYMBOCTHM Ha IIPUMEpAaxX ILIEH,
(bu3nUecKNX BETWYNH, aHTPOTIOMETPUYCCKUX JTaHHBIX, UMETh MPEICTABJICHUE O
CTaTUCTUYECKON YCTONYMBOCTH.

K xonHiy obyuenus B 8 KJjacce o0Oy4arouuics TMOMYYUT ClEAYIOLIUE
PEAMETHBIE PE3YJIbTATHI:

N3Bnekath U mnpeoOpa3oBbIBATH HMH(POPMAIUIO, TMPEJICTABICHHYIO B BHJE
Tabaul, guarpamm, rpaduKoB, IPEACTaBISATh JaHHBIC B BUJE TAOJUII, [UArpaMM,
rpaduKoB.

OnuceiBaTh JTaHHBIE C TOMOIIBI0 CTATUCTHYECKUX IOKa3aTeNel: CpeIHUX
3HAYEHUU U Mep paccenuBaHus (pa3Max, TUCIIEPCUs U CTAaHAAPTHOE OTKJIOHEHHUE).

HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHUM W YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJibTaTaM U3MEPEHU U HaOJII0ICHHIA.

Haxonute BEpOATHOCTH CIy4alHBIX COOBITUN B OMBITAaX, 3HAs BEPOSTHOCTHU
AJIEMEHTApPHBIX COOBITUHA, B TOM YHCI€ B ONbITaX C PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIYYalHOr0 3KCIIEPUMEHTA,
qyarpamMMbl Diijiepa, YiciIoBas mpsiMas.

OnepupoBaTh MOHSITUSIMH: MHOXECTBO, IOJAMHOXECTBO, BBINOJIHATH
olepalydyd HaJ MHOXECTBaMu: OOBEIUHEHUE, TIepeceueHre, IOMOJIHEHUE,
MEPEUYUCIISITH AIIEMEHTHI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOMXECTB.

Hcnonp3oBaTh Tpaduueckoe MPENCTABICHHE MHOXECTB W CBSI3EH MEXIY
HUMH 71 ONTMCAHMSI TIPOLIECCOB M SIBJICHUM, B TOM YHWCIIE TIPU PEIICHUU 3a/1a4 U3
JIPYrUX y4eOHBIX MPEAMETOB U KYpPCOB.

K koHmy oOydeHus B 9 kJacce OOYyYalOIIMICS TIOJYYHT CICTYIOIINE
pEeAMETHBIE PE3YJIbTATHI:

N3Bnekath u mnpeoOpa3oBbiBaTh HMH(POpPMAIMIO, TPEACTABICHHYIO B
pPa3NMYHBIX MCTOYHMKAX B BHJE TaOuuil, Auarpamm, rpadukoB, NpPEICTaBISATH
JaHHBIE B BUJIC TaOJINII, TUarpaMM, rpaduKoB.



Pemate 3amaun opraHuW30BaHHBIM TEPEOOPOM BapUAHTOB, a TaKKE C
UCIIO0JIb30BaHUEM KOMOMHATOPHBIX MIPaBUJI U METOOB.

Hcnonp30BaTh omnucaTeNbHbIE XapaKTEPUCTUKW JJII MACCHBOB YHCJIOBBIX
JTAHHBIX, B TOM YHUCJIE CPEHHUE 3HAUCHUSI U MEPBI pacCEHBaHUS.

HaxoauTs 4acTOThl 3HAYEHUI W YaCTOTHI COOBITHS, B TOM YHCJIE TMOJb3YAChH
pe3yabTaTamMu IPOoBeAEHHBIX U3MEPEHUN U HAOJI0ICHUH.

HaxoauTe BEpOSITHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OMBITAX, B TOM
YHUCJIE B OIbBITaX C PABHOBO3MOXXHBIMHU JJIEMEHTAPHBIMU COOBITHUSIMH, B CEpPHUAX
UCIIBITAaHUMN JIO TIEPBOTO yCIleXa, B CEpUAX UCMbITaHUM bepHyu.

Nmers mnpencraBiaeHue o CiydalHOW BEIUYMHE U O PaCHpeICIICHUU
BEPOSATHOCTEMN.

Nmers mnpencraBieHue O 3aKOHE OONBIIMX YHCET Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CJIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEN B
IPUPOJIEC U OOIIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kontpoasnbie | IIpakTnueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
bubmuorexa [IOK
L TpeCTaBieHHE AaHHEX ! 2 https://m.edsoo.ru/7f415fdc
2 OmnucarenabHast CTAaTUCTHKA 8 1 bubmorexa LHOK
https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
i 1
3 Cayaitas H3MEH'HBOCTE 6 https://m.edsoo.ru/7f415fdc
bubnunorexa LIOK
4 Breerme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
BeposiTHOCTB 1 yacTOTa Cily4aiiHOTO bubmmorexa [IOK
5 3 1
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuorexa [IOK
6 O0001Ienne, CUCTEMATH3AIMI 3HAHUN 4 2 httos://m.edsoo.ru/7fA15fdc
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 32 2 5



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 KUIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
MPOrpaMMbI Bcero o0pa3zoBaTeJibHbIE
padoTbI padoThI
pecypcbl
bu6mmoreka [IOK
1 Hostopenne iypea 7 iwacca 4 https://m.edsoo.ru/7f417fb2
5 OmnmcarenpHas cTaTucTUKA. PaccenBanmue 4 bubmuoreka [JOK
JNaHHBIX https://m.edsoo.ru/7f417fb2
bu6nuorexa [IOK
3 Muokectsa 4 https://m.edsoo.ru/7f417fb2
. bubnmoreka [JOK
4 B 1
CPOATHOCTE CAYHAHHOIO COObITIA > https://m.edsoo.ru/7f417fb2
bubnuorexa [IOK
5 B 4
BC/ICHHC B TCOPHIO rPadoB https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
6 Caysaiinbie cobbma ! https://m.edsoo.ru/7f417fb2
. bubmuorexa [IOK
7 4 2
OGobmerme, cHCTeMATH3AIA SHAHMH https://m.edsoo.ru/7f417fb2
OBHLIEE KOJIMYECTBO YACOB IIO [TPOT'PAMME 32 2 1



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 KIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaunmeHoBaHmMe pa3aeioB U TEM nudposbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
1 Hosroperne kypea 8 wnacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [IOK
2 DneMeHThl KOMOMHATOPUKH 4 1 httos://m.edsoo.ru/7f41a302
3 I'eoMeTpuueckass BEpOATHOCTH 4 Bubmorexa ITOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 4! b 1
CHBITATHA BEPHYILTH 6 https://m.edsoo.ru/7f41a302
bubnunorexa LIOK
5 7| 6
Coryualinas BelUsHHEA https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
7 1
6 Obodmenme, KOHTPOIE, https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 31 1 2



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
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