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IHHOACHUTEJIBHASA 3ATINCKA

Paboyas mporpamma yueOHOTO Kypca «BeposSTHOCTb U CTaTUCTHKa» (IIpeaMeTHast 001acTh
«MaremaTtuka 1 WH(POpPMATHKa») HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHA Ha
ocHoBe TpebGoBaHMii K pe3yabTaraM OCBOEHHUSI MPOTrPaMMbl OCHOBHOTO OOILIETO0 0Opa3oBaHHS
@denepalibHOTO  FOCYAAPCTBEHHOTO  00pa30BaTeIbHOIO  CTAaHJApTa OCHOBHOIO  OOILEro
obpazoBanus (manee — ®I'OC 0O0O0), B coorBerctBHE ¢ OOII OOO MKOVY «buprokoBckas
OOIll», a Takke OPHCHTUPOBAHA HA IICJIEBBIC MPHOPHUTETHI, CHOPMYIHMPOBAHHBIC B pabodUeii
IIpOrpaMMe BOCIIUTaHHUS.

B coBpemMeHHOM II(PPOBOM MUPE BEPOSTHOCTD M CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HAQYUMOCTb, KaK ¢ TOYKH 3PEHUS MPAKTHUYECKUX MPUIIOKEHHM, TaK U UX POJIA B 00Opa30BaHuUU,
HEO0OX0IMMOM KaX/0My uenoBeKky. Bo3pacraeT uncio npodeccuid, npu OBJIAJEHUH KOTOPHIMU
TpeOyeTcst xopoiuas 0a3oBasi NMOATOTOBKa B 00JacTW BEPOSITHOCTH W CTaTHCTUKH, Takas
MOJTrOTOBKA BaXHA IS MPOJOJDKEHUsS OOpa3oBaHHsS W Ui YCIENIHOW MpOQeCcCHOHATBHON
Kapbephbl.

Kaxnplii 4yenoBek IMOCTOSHHO TNPUHUMAET pEIIeHUS Ha OCHOBE HMMEIOIIUXCS Yy HEro
JaHHBIX. A 71751 0OOCHOBAHHOTO MPUHSATUS PEIIEHUS B YCIOBMSIX HENOCTaTKa WM H30BITKA
nHpopManuu HEOOXOJAMMO B TOM YHCJIE XOpomo CHOPMHPOBAHHOE BEPOATHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHHE.

NmenHO mOATOMY OCTpO BCTajda HEOOXOIMMOCTH COpMHUPOBATH Yy OOYJarONTUXCS
(GYHKIMOHAJIBHYIO TpPaMOTHOCTb, BKJIIOYAIONIyI0 B ce0sf B KauyecTBe HEOTheMJIEMOM
COCTaBIISIOLIEH yMEHHME BOCHPUHUMATh W KPUTUYECKH AaHAJIU3UPOBATH HH(OPMAIHIO,
MPEJICTABICHHYI0 B pasIUYHBIX (OpMax, IOHHMATh BEPOSTHOCTHBIM XapakTep MHOTHX
peaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH, MPOU3BOIUTEH MPOCTEHIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMHM TNpUHIUIAMH cOopa, aHaiuWza u
MIpPE/ICTaBJICHNs] JAAHHBIX W3 Pa3NUYHBIX cdep KU3HM OOIIecTBa U TrocylapcTBa MpHOOIaeT
oOydJaromuxcsi K OOIIEeCTBEHHBIM HMHTepecaM. l3ydeHne OCHOB KOMOMHATOPHUKUA Pa3BUBACT
HABBIKM OpraHU3aluu nepebopa W Mmojacyéra yucia BapHaHTOB, B TOM YHCJE B MPHUKIATHBIX
3ajayax. 3HAKOMCTBO C OCHOBaMHU T€OpHH rpadoB co3AaéT MaTeMaTHUyecKui (yHIaMEHT IS
dbopMupoBaHusi KoMIeTeHIuil B oOmactu uHGOpMaTUKU U LUGPOBbIX TexHonoruil. [Ipu
U3YYEHUHU CTAaTHUCTUKHM M BEPOSITHOCTH OOOTalaloTCs MPEACTaBICHHUS OO0yYaromuxcs o
COBPEMEHHOM KapTHHE MHpa U METOJIaX ero HcclefoBaHMs, (pOpMUpPYETCS MOHHMaHUE POJIU
CTAaTUCTUKH KaK MCTOYHHMKA COLMAIBHO 3HAYMMOW HMH(OpPMALMKM U 3aKJIaIbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHHSL.

B cootBercTBMM C JaHHBIMU LENSIMH B CTPYKType HpOrpaMMbl ydyeOHOro Kypca
«BeposATHOCTh W CTAaTUCTHKa» OCHOBHOTO o0OIIero 00pa30BaHUsl BBIJIEICHBI CIEAYIOIIHNE
coJiepkarenbHO-MeToauueckue nuHuu: «lIpeacrapnenue JaHHBIX U OMKcCATEIbHAs CTATHCTUKAY,
«BeposaTHOCTBY, «I7eMEeHTh KOMOUHATOPUKNY, «BBeieHe B TEOPHIO rpadoBy.

Copepxanne nuHuu «lIpencraBieHue NaHHBIX W OMUCATENbHAS CTATUCTHKA» CIYXKHUT
OCHOBOM A1 POpMHUPOBAHUS HABBIKOB PabOTHI ¢ MH(OPMAaLMEN: OT YTEHUS U MHTEPIpeTaIluu
uHpopmaluy, TMpeACTaBICHHOW B TalnMiax, Ha JAuarpaMMmax W rpadukax, g0 cOopa,
MIPEJICTaBJICHUS] U aHAJN3a JaHHBIX C UCTIOJIh30BAHUEM CTATUCTUYECKUX XapaKTEPUCTUK CPETHUX
u pacceuBanus. PaGoTas ¢ maHHBIMH, OOydaroliuecss y4aTrcs CUMTHIBATh M MHTEPHPETHPOBATH
JaHHbBIE, BBIJIBUTaTh, apTyMEHTUPOBATh U KPUTHUKOBATH MPOCTEUIIINE TUIOTE3bl, Pa3MBIIIISATh
HaJ GakTopamMu, BHI3BIBAIONIUMHI HU3MEHYUBOCTh, M OIICHHBATh UX BIHMSIHUE HAa pacCMaTpHUBacMble
BEITUYMHBI U TTPOLIECCHI.

NuTyuTBHOE  TpeACTaBI€HHWE O  CIOy4YailHOW  W3MEHYMBOCTH,  HCCIIEJJOBAHUE
3aKOHOMEPHOCTEW M TEHJEHIMN CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOW ISl U3YYEHUs] TEOpPUHU
BEpOSTHOCTEH. bonbllioe 3HaYeHHEe UMEIOT MPAKTUYECKUE 3a/laHusi, B YaCTHOCTHU OIBITHI C
KJIACCHYECKUMHU BEPOSITHOCTHBIMU MOJICTISIMHU.



[ToHsiTHE BEpOSITHOCTH BBOJMTCSA KaK Mepa MpaBIoNoAoOHs ciydaitHoro coObitus. Ilpu
M3yYeHHH y4eOHOTo Kypca oOydaromuecs: 3HaKOMSTCS ¢ MPOCTEHITUMH METOAaMHU BBHIYHCIICHUS
BEPOSITHOCTEN B CIIydalHBIX IKCIEPUMEHTaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU UCXOJAMH,
BEPOSATHOCTHBIMH 3aKOHAMM, IMO3BOJISIOIIMMHU CTaBHTh M pelIaTh Oojee CIOXHbIE 3amadd. B
y4eOHBI KypC BXOST HAdalbHbIC MPEICTABICHHUS O CIyJalHBIX BEIIMYMHAX M MX YHCIOBBIX
XapaKTepUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO 00YJarOIIUXCSl C MHOYKECTBAMH U
OCHOBHBIMM OII€paLMIMU HaJ MHOXECTBAMM, PACCMATPHUBAIOTCS HPUMEPbI MPUMEHEHUS IS
pelleHus 3aJad, a TaKXKe HCIIOJIb30BAHUS B JPYrUX MAaTeMaTHYEeCKUX Kypcax M YyueOHBIX
npeaMerax.

B 7-9 knaccax usyuaercs yueOHBIH Kypc «BeposTHOCTp M CTATUCTHKA», B KOTOPBII
BXoJAT paznensl: «lIpeacraBieHne NaHHBIX W ONUCATENIbHAs CTATUCTHKA», «BeposaTHOCTHY,
«DneMeHThl KOMOMHATOPUKNY, «BBeaeHue B Teoputo rpadosy.

Ha uzyuenue yuyeOHoro kypca «BeposiTHOCTh U cratuctuka» otrBoautcs 102 yaca: B 7
kiacce — 34 vaca (1 gac B Hegento), B 8 kiacce — 34 vaca (1 gac B Hezento), B 9 kinacce — 34 yaca
(1 gac B Henemo).



COJEPKAHUE OBYYEHUA
7 KJIIACC

[IpencraBnenne MaHHBIX B BHJE TaONWL, AUarpamMm, rpadukoB. 3amoiHEHHE TaOmwi,
YTEHUE U MOCTPOCHHUE JUarpaMm (CTOJIOMKOBBIX (CTOJIOUYATHIX) M KPYTOBBIX). UTeHHE rpaduKoB
peanbHBIX TporeccoB. M3BiedeHne WHPOPMALMU U3 IUarpaMM M TaOJUI], HCIOJIb30BAaHHE H
UHTEpIIpEeTaIHs JaHHBIX.

OmnwmcarenpHasi CTaTUCTHKA: CpeHee apudMeTHUecKoe, MeIiana, pa3Max, HanOoJibIIee 1
HauMeHblIIee 3HaueHUs1 Habopa YMCIOBBIX AaHHbIX. [IpuMeps! cirydyaliHON N3MEHYMBOCTH.

CnyyaiiHbll SKCIIEpUMEHT (OIBIT) U cilydaiiHoe coObiTue. BepostHocTh u yactoTa. Poib
MaJIOBEPOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B mpupoje U B oOuiectBe. MoHeTa u
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepinHbl. Yucno pédep U cymMmapHasi CTENIEHb BEPIIUH.
[IpencraBnenune o csizHoctu rpada. llenu m muknsl. [lytu B rpadax. O6xoxn rpada (sitiaepos
nyth). [Ipencrasnenne o6 opueHTHpOoBaHHOM Ipade. Pemenne 3agad ¢ noMoIibio rpagos.

8 KVIACC

[IpencraBneHue JaHHBIX B BHUJIE TAOJHII, TAAarpaMM, TpapuKOB.

MHOXeCTBO, JJIEMEHT MHOXECTBa, TMOAMHOXKecTBO. Omepanuu HaJg MHOKECTBAMHU:
oObeaMHEHUe, TepecedyeHue, pgonojgHeHue. CBoiicTBa omepanuil HaJ MHOXECTBaMHU:
MepeMecTUTENbHOE, COYeTaTelbHOE, paclpeAeauTeNbHoe, BKIoueHus. Vcnonb3oBaHue
rpau9IecKOTO MPEACTABICHHS MHOXKECTB ISl OTMCAHUS PeajbHbIX MPOIECCOB U SIBICHHM, MPHU
pelIeHNH 3a/ay.

N3mepenue pacceuBanus naHHbIX. Jlucmepcus M CTaHIapTHOE OTKIOHEHHME YHCIIOBBIX
HabopoB. /luarpamma paccerBaHHUsL.

DOneMeHTapHble COOBITHS ciydaiiHOro ombiTa. CrydaiiHple coObITHs. BepostHoctn
coObITUH. ONBITEI C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUsIMHU. CIydaiiHBIA BBIOOD.
CBsi3b MEXJy MaJOBEpPOSITHBIMU U MPAKTHUECKU JOCTOBEPHBIMH COOBITHSIMH B MPHUPOJIE,
001IeCTBE U HAyKe.

JepeBo. CBoiicTBa JepeBbEB: €AMHCTBEHHOCTh MyTH, CYIIECTBOBAHUE BUCSYEH BEPIIHMHEI,
CBS3b MEXKJy UYMCIOM BepuiMH U uucioMm pé&bep. I[lpaBuno ymHoxenus. Pemienue 3amau c
MTOMOTIIBIO TpadoB.

[IpoTuBomnonoxkubie coObITHsA. [(uarpamma Ditnepa. OObeauHEHHWE | IEpPECEUYCHHUE
coopiTuii. HecoBmecTHbie coObITHsA. Dopmyna  CIOKEHUS BEPOATHOCTEH.  YcCIOBHas
BepOATHOCTH. [IpaBuno ymHoxenusi. HezaBucumseie coObiTus. [IpeacraBnenue 3KCrepuMeHTa B
BUJIe JiepeBa. PelieHue 3aay Ha HAXOXJACHUE BEPOSITHOCTEH C MOMOUIBIO JIepeBa CIy4aHOTO
JKCIIEPUMEHTA, JuarpaMmm Ouiepa.

9 KIIACC

[IpencraBnenue JaHHBIX B BUAe TaOjMll, AUarpamm, rpaukoB, HHTEPIPETALUS JaHHBIX.
YreHue u nocTpoeHue TabiuL, TuarpaMM, rpaukoB Mo peasbHbIM JaHHbBIM.

IlepectanoBku u Qakropuan. CodyetaHuss U 4yuciao couetanuid. TpeyronpHuk Ilackans.
Pemienue 3a1a4 ¢ uCrosib30BaHNEM KOMOWHATOPUKH.

I'eomerpuueckas BeposTHOCTh. CityyaifHbIil BEIOOp TOUKM M3 (UTYpHI HA MIOCKOCTH, U3
OTpPE3Ka U U3 IyTU OKPYKHOCTH.

Hcneitanne. Yenex u Heygada. Cepust uCIBITaHUM 10 iepBoro ycnexa. Cepust UCIBITaHUN
bepuymnu. BepostHocT coObITuil B cepun ucnbITanuii bepuynu.

CnygaiiHas BEIMYMHA M PACIpPENEICHUE BEPOSATHOCTEH. MaTeMaTHUeCKOE OKUJAaHUE U
mucnepcus. IIpuMepsl MaTeMaTHYECKOTO OKMAAHMUS KaK TEOPETHYECKOrO CPEIHEro 3HAauyeHUs
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BEJIMYMHBI. MaTeMaTHuecKoe 0KUJaHUE U TUCIEPCUs CIIy4allHOM BEJITMYMHBI «UUCIIO YCIIEXOB B
cepuM ucnblTaHui beprymm.

[Tonsarue o 3akoHe OosblIUX yncen. M3Mepenue BEpoOATHOCTEN C MOMOIIBIO0 YacToT. Polib
Y 3HAYEHHUE 3aKOHA OOJIBIIMX YUCEN B MPUPOJIE U OOIIECTBE.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA <«BEPOATHOCTD U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHS MPOTpaMMbl y4eOHOro kypca «BeposTHOCTh U
CTaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKCHHSIM POCCHMUCKHMX MAaT€MaTUKOB M POCCUUCKOU
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEN TpakJaHWHA W peau3ald €ro Ipas,
MPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHHS Pa3UYHBIX CTPYKTYD,
SIBJICHUH, TPOTEAYP TPaxITAHCKOTO 0OIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTHBHOE y4YacCTHE B PEIICHUU TMPAKTHYECKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATeMAaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
YKU3HU JIJIS1 YCIIENTHON Mpo(decCHOHaTbHON AeITETFHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBUAYAJIbHON TpaekTopuu oOpa3oBaHUs H
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCKOEe BOCIIMTaHME:

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY W 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS 4YeJIOBEKa, MPHUPOAbI U OOIIEecTBa, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKH Kak c(epbl 4eloBEeYecKON MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAYUMOCTHU JJIs1 Pa3BUTHUS LIMBUIM3ALNH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[IO3HAaHUS MHpPA, OBJIAJEHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEA0BATEIbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOErO 3/10POBbS,
BEJICHUS 3[J0POBOr0 00pasa >KM3HH (3I0pOBOE MHUTaHUE, COATAHCHUPOBAHHBIA PEKUM 3aHITHHA U
OTIbIXa, peryispHas (usndeckas aKkTUBHOCThH), COPMHUPOBAHHOCTHIO HaBhIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHWE MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B 00nacTu
COXPAaHHOCTH OKPYXKAIOIIEeW Ccpenpl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX
MIOCJIEJICTBUH ISl OKpY>KalolIel cpefbl, 0CO3HaHUEM TI00aTbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0JeM U MyTeil X peuieHus;

8) ajanTanus K M3MEHAIUMCS YCJIOBUSIM COUMATbHOH M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPaKTUUYECKYIO NEATEeIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y IPYTUX
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mroziei, mpuoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIETEHIIMH U3
OIIBITA IPYIUX;

HE00X0AUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHMI, B TOM 4ucie (GOPMYIUPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX M SIBICHUSAX, B TOM UYHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMI0, BOCIPHHUMATh CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMM KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE pEIICHUS U
JeWcTBUS, POPMYITUPOBATH U OLIEHUBATH PUCKH U TMOCIEACTBHS, (JOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

Ba3oBble joruyeckue neiicTBus:

® BBIBIATh M XapaKTEPU30BATh CYIICCTBCHHBIC TPU3HAKKM MATEMaTHICCKUX OOBEKTOB,
MOHATHH, OTHOIICHHUNA MEXIY IOHSATHAMH, (OPMYIHUPOBATH OMPEACICHUS TOHSATHH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCH(HUKAIINN, OCHOBAHUS JJIsi 0000IIEHUS U
CpaBHEHHSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

® BOCIPHHUMATH, (HOPMYJIUPOBATH M IMPEOOPA30BHIBATH CYXJICHUS: YTBEPIUTCIBHBIE U
OTpHIATENIbHBIC, SJMHIYHBIC, YACTHBIC B O0OITUE, YCIIOBHBIC,

® BBIABIIATh MAaTEMATHUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HM W TIPOTHBOpEYHs B (paKTax,
TMAHHBIX, HAONIOJCHUSX W YTBEPKICHUAX, TNpeAiararb KPUTCPUU IS BBISBICHHS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JleNIaTh BBIBOJBI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3AKITIOUYEHUI IO aHAJIOTHH;

e pa3buparh 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KIEHUH (IpSIMbIE U OT MIPOTUBHOTIO),
MIPOBOJUTH CAMOCTOSITENIbHO HECJOXKHBIE JI0Ka3aTelbCTBA MaTeMaTHUECKUX (aKToB,
BBICTPaNWBaTh apryMEHTALMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC PACCYK/ICHNUS,

e BBHIOMpaTh CrMOCOO pemnieHUs ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOUpaTh HauboJiee MOAXOASIIUNA C YIYETOM CaMOCTOSITENIbHO BbIJEIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

® CIOJB30BaTh  BOMPOCHI  KaK  MCCIEAOBATENbCKHM ~ MHCTPYMEHT  MO3HaHMS,
(dhopMynupoBaTh BOMPOCHI, GUKCUPYIOIINE TPOTUBOpPEUHE, TPOOIeMy, CaMOCTOATEIbHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (GOPMUPOBATH THIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIUI0, MHCHHE;

® T[POBOJIUTH IO CAMOCTOATEIbHO COCTaBICHHOMY IUIAaHY HECJIOXHBIA JKCIIEPUMEHT,
HEOOJBIIOE HCCIEOBAaHME IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKY COOOM;

e caMocToATenbHO  (opmynupoBaTh 00O0OUIEHMS U BBIBOABI IO  pe3yabTaTam
MIPOBEIEHHOTO HAOIIOJICHUS, MCCIEA0BAaHUS, OIEHUBATh JTOCTOBEPHOCTh MOJIYYEHHBIX
Pe3ynbTaTOB, BHIBOJOB U 0000IIEHHUIA;

® MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAKXKe BBIIBUTaTh MPEATOIOKEHHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanueii:

® BBIABIIATH HEJAOCTATOYHOCTh U M30BITOUHOCTh MH(OPMAIIUHU, JAHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

e BBIOMpATH, AHATU3UPOBATh, CHUCTEMATU3UPOBATH M HHTEPIPETHPOBATH HHQPOPMAIIHIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHHUS;



e BbIOUpaTh (opMy npeacTaBiIeHUs WHPOPMAIMK U WILTFOCTPUPOBATH pellacMble 3a/1a4u
CXeMaMH, AuarpaMMamu, HHOH rpadukoil 1 nx KOMOMHALUAMU;

® OIICHMBATh HAJAEKHOCTH MH(OPMAIUM 10 KPUTEPHUSAM, MPEIUIOKECHHBIM YUUTEIEM WU
c(OpMYIMPOBAHHBIM CAMOCTOSTENIHHO.

KomMMyHuUKaTHBHBbIE YHHBepcaJbHbIE YUeOHbIe JeiicTBUA:

® BOCHpPUHHMATH U (POPMYIHPOBATH CY)KIEHHS B COOTBETCTBHH C YCIOBUSIMHU U LEISIMHU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaThb CBOIO TOYKY 3PEHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEUICHHs 3a/1a4d, KOMMEHTHPOBATh
IIOJTY4EHHBIN pe3ysbTarT;

e B Xo7€ 00CYXJCHHUS 33a7aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOi TEeMbI, TIPOOIEMBI,
pemaemMoi 3a/1a4n, BBICKA3bIBaTh W€, HAICJICHHBIE HAa TIOUCK PEIICHHUsI, COTIOCTABIISTD
CBOM CYXXJICHHS C CY)KICHHSMHU JPYIHX YYaCTHHKOB JHaJiora, OOHApYKXHBATh pPa3indne
U CXOJCTBO TO3UIMHA, B KOPPEKTHOH (opme (HopMyIHpoBaTh pPa3HOTIACUS, CBOH
BO3PAKEHHS,

® TIPEICTaBIATH PE3YAbTATHI PEIICHUS 3a7a4yM, SKCIEPUMEHTA, MUCCIEIOBAHMs, MPOEKTa,
CaMOCTOSITEIbHO BBIOMpaTh (hopMaT BBICTYIUICHUS C YUETOM 3a/ad TPE3CHTAlUUA H
0COOEHHOCTEH ayIuTOpUU;

® TIOHMMATh M WCIIOJIE30BATh MPEUMYIIECTBA KOMAHIHON U WHANBUIYaIbHONW pabOTHI IpH
pelIeHnn yaeOHbIX MaTeMaTHUECKUX 3a/1a4;

® TPUHUMAThH IIeITb COBMECTHOW NEATETHHOCTH, TUIAHUPOBATH OPTaHU3AIMIO COBMECTHOMN
paboThI, pactpenensiTh BUIHl paboT, TOTOBApUBATHCS, OOCYKIATh MPOIECC H PE3yJbTaT
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

® y4acTBOBaTh B IPYIIOBHIX (hopMax paboThl (0OCYKIeHUS, 0OMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YacTh pabOTHl M KOOPAUHUPOBATH CBOU JEHCTBUS
C APYrUMU Y€HAMU KOMaHJIbl, OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT
[0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YHACTHHUKAMU B3aUMOJCHCTBHSL.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:
® CaMOCTOSTEIIbHO COCTaBJIITh IUIAH, aJrOPUTM pelieHus 3aaadd (WM ero 4YacTh),
BBIOMpaTh CIOCOO pemeHHs ¢ YYETOM HMEKOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUNA C y4ETOM
HOBOH MH(pOpMaITUH.
CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:
e BIAJCTh COcOOAMU CaMOTPOBEPKH, CAMOKOHTPOJS Mpollecca W pe3yibTaTa pelieHus
MaTeMaTHYECKOH 3a1a4H;
® MpeABHUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh HpPH PEIICHUU 33a4d, BHOCUTH
KOPPEKTUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJACHHBIX OIIHOOK,
BBISIBIICHHBIX TPYTHOCTEH;
® OIICHMBATh COOTBETCTBHE PE3YJIbTATA AEATEIBHOCTH MOCTABJIECHHOMN LIETU U YCIOBHUSIM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WM HEJOCTUKEHHUS 1IENIU, HaXOJUTh OIINOKY, 1aBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K xoHmy oOyuenuss B 7 kJacce OOydarolMiCs TMOJIYYUT CIEIYIOIIUME MpeAMETHbIE
pE3YIBTaThI:



Yurath uHGOpPMALUIO, MPEICTABICHHYI0 B TalOnMIax, Ha JuarpamMmax, HpeACTaBiIATH
JaHHBIE B BUJE TAaONHWL, CTPOUTH AUArpaMMbl (CTOJOMKOBBIE (CTOJOYATHIE) U KPYroBBIE) IO
MacCHBaM 3HAYCHUU.

OnuceiBaTh ¥ HHTEPIPETUPOBATh PEAIbHbIE YMCIIOBBIE JAHHBIE, IPEJICTABICHHBIE B
TabNMIax, Ha JUarpaMMax, rpapukax.

Wcnonb3oBarh a1 ONUCaHUS [JaHHBIX CTaTHUCTUYECKHE XapaKTEPUCTUKHU: CpeIHEee
apupmMeTHIecKoe, MeIiana, HanOOoJIbIlIee ¥ HAaNMEHBIIIee 3HAYCHUS, pa3Max.

WNwmerp mpencraBieHne O CIydalHOM M3MEHYMBOCTM Ha NpUMepax IIeH, (PU3HUECKHX
BEJIMYMH, AHTPOINOMETPUYECKUX JAHHBIX, HMETh NPEJICTABICHHE O CTATUCTUYECKOU
YCTOWYHUBOCTH.

K xonmy oOyueHuss B 8 Kiacce oOydarommiics TIOJYYUT CIEAYIOIIUE HPEIMETHBIC
pe3yIbTaThl:

N3Bnexkatp u mnpeoOpazoBbiBaTh WHGOPMAIUIO, TMPEACTABICHHYIO B BHUJE TaOJHII,
rarpamm, rpauKoB, MPEACTaBIATh JaHHbIE B BUJIE TaONUIl, JUarpamm, rpaukosB.

OnuceiBaTh aHHBIE C TIOMOIIBIO CTATUCTUUECKUX MOKa3aTelel: CpeqHUX 3HAYCHU U Mep
pacceuBanus (pa3Max, TUCIIEPCUs U CTAaHAAPTHOE OTKIOHEHHE).

Haxomuth 9acTOThl 4YMCIOBBIX 3HAYEHMH M YacTOThl COOBITUH, B TOM YHCJIE IO
pe3ynbTaTaM U3MEPEHHU 1 HaOTIOACHUH.

Haxomuth BepoOSTHOCTH  CiOy4allHBIX COOBITHMII B  ONbITAaX, 3Has BEPOSTHOCTU
AJIEMEHTapHBIX COOBITUH, B TOM 4YHCIE B ONBITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSAMH.

Hcnonb3oBath rpaduueckue MoJENH: JEpeBO CIy4alHOrO S3KCIEpUMEHTa, Juarpammbl
Diinepa, 4ncaoBas npsmasl.

OnepupoBaTh MNOHATHAMM: MHOKECTBO, IOJMHOKECTBO, BBINOJHATH ONEPALUN HAJ
MHOJKECTBaMHU: OObEIUHEHUE, NIEPECEUEHUE, NOMOJHEHHE, EPEUNCIIATh 3JIEMEHThl MHOXKECTB,
IIPUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonp3oBatk rpaduueckoe MNpeICTaBICHUE MHOKECTB M CBA3€M MEXIy HUMHU I
OMMCAHMs TNPOLIECCOB U SBICHWH, B TOM YHUCIE NPU PELICHUM 3aJad U3 JPYrux y4eOHBIX
IIPEIMETOB U KYPCOB.

K kxoHmy oOyueHuss B 9 kiacce oOydarouiuiics MOJIyYUT CIEAYIOIIUME HPEIMETHBIE
pE3yJIbTaThI:

W3Bnexkatb u mnpeoOpa3oBbIBaTh HMH(DOPMALMIO, MPEACTAaBICHHYIO B  Pa3IMYHBIX
UCTOYHMKAX B BHJE TaOiuL, AuMarpamm, rpaukoB, NPEACTABIATh JaHHbIE B BUAE TaOMIMIL,
JMarpamm, rpa@ukos.

Pemare 3a7auM OpraHu30BaHHBIM 11€peOOPOM BApUAHTOB, @ TAKXKE C HCIOJIb30BAHUEM
KOMOMHATOPHBIX IPaBUI U METOJIOB.

Hcnonp30BaTh onucaTebHble XapaKTEPUCTUKHU U1 MACCHBOB UYMCIIOBBIX JaHHBIX, B TOM
4lCJIe CPEJHUE 3HAYCHUS U MEPBI PaCCEUBAHUS.

HaxonuTh 4acTOThl 3HAUEHHUI U YaCTOTHI COOBITHS, B TOM YUCIIE MOJIB3YACh Pe3yIbTaTaMU
IIPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUH.

HaxonuTh BEpOSTHOCTH CIy4allHBIX COOBITHMM B M3Y4YEHHBIX OIBITaX, B TOM YHCIE B
OMBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSAMH, B CEPUSIX UCHBITAHUN O MEPBOTO
ycliexa, B Cepusx UcIbITaHui beprymn.

HMeTs npencTaBieHnue O CIy4aiiHOW BEJIMYHUHE U O PaCIPEEIIEHUH BEPOSITHOCTEM.

Nmets mpesacTaBieHue O 3aKOHE OOJBIIMX YHMCEN KaK O MPOSIBIEHUHM 3aKOHOMEPHOCTH B
CIly4yaifHOM U3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHCEN B IPUPOJIE U OOILECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB Kontpoa | IlpakTtu (uudposbie)
n/n H TEM IIPOrpamMmabl Bcero bHBIE yeCcKHue oﬁpaaonaTe.Hbele
padoTsI padoThbI pecypcsl
bu6mmoreka [IOK
! TlpeycrapienHe JaHHbIX ! 2 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 Omwcarenbias craTieTika 8 . https://m.edsoo.ru/7f415fdc
. bubnuotexa [JOK
3 Cotyuainas H3MEHIMBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bu6mmoteka [IOK
4 Brenenue B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa 4 1 bubnuoreka [JOK
CIy4aifHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 O6o0mmenue, 5 9 bubnuorexa [JOK
CHCTEMaTH3aIHsI 3HAHUI https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB 34 9 5
I10 ITPOTPAMME
8 KVIACC
KoauvecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB Konrpoa | IlpakTn (ungposbie)
/| | TeM NPOorpamMmbl Bcero | bHBIE yeckue oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypcol
bu6mmoreka [IOK
. HosTopenue kypea 7 knacca 4 https://m.edsoo.ru/7f417fb2
2 OmnucarenbHas CTaTUCTHKA. 4 bu6moreka [IOK
PaccenBanue maHHBIX https://m.edsoo.ru/7f417th2
bubnuoreka [JOK
3 Mrozxectsa 4 https://m.edsoo.ru/7f417fh2
4 BepostHoCTb ciyyaitHOTO 6 1 bubnuorexa [IOK
COOBITHSI https://m.edsoo.ru/7f417fh2
bubmuoreka [JOK
> Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fbh2
N bubmuoreka [JOK
6 Cayuaiirpie coOpITHA 8 https://m.edsoo.ru/7f417fh2
7 O6o0meHue, 4 2 bubmuoreka [JOK
CHCTEMATH3aLMs 3HAHUI https://m.edsoo.ru/7f417fh2
OBIIEE KOJIMYECTBO YACOB 34 2 1

110 ITPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ae/ioB Kourpoa | Ilpaktu (undposbie)
n/n H TEM IIPpOrpamMmmabl Bcero bHBIE yeCcKHue oﬁpaaonaTe.Hbele
padoTsI padoThbI pecypchl
bu6mmoreka [{OK
! Tosropenne kypca § inacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [{OK
2 DTIEMEHTEI KOMOUHATOPHKH 4 . https://m.edsoo.ru/7f41a302
3 I'eomeTrpuueckas 4 bubnuotexa [JOK
BEPOSITHOCTh https://m.edsoo.ru/7f41a302
bu6moteka [IOK
4 Hererranus beprysuim 6 . https://m.edsoo.ru/7f41a302
5 CrnyyaitHas BeMYuHA 6 bubmorexa IOK
https://m.edsoo.ru/7f41a302
bu6moreka [IOK
6 ObobmeHue, KOHTpOITH 10 1 https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB 34 1 5

[10 ITTPOI'PAMME
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