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HHOACHUTEJIBHAA 3AIIUCKA

B coBpemeHHOM IU(PPOBOM MUPE BEPOATHOCTh U CTATUCTUKA IMPUOOPETAOT BCE OOJIBIIYIO
3HAYMMOCTb, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKEHUH, TaK U UX POJIM B 0Opa30BaHUH,
HE00X0MMOM KaxKaAoMy yenoBeKky. Bospacraer uucio npodeccuil, npu oBiaieHUN KOTOPHIMU
TpeOyeTcst xopormras 0a30Basi MOATOTOBKAa B OOJACTH BEPOSTHOCTH W CTATHUCTUKH, TakKas
IOJArOTOBKA Ba)XKHA JUISI IPOAOJDKEHMs OOpa3oBaHMs W JUIsl YCIHEIIHOM HpodeccrnoHaIbHON
Kapbephbl.

Kakaplil 4enoBek MOCTOSHHO IPUHUMAET PELICHHs HA OCHOBE UMEIOLINXCA y HETO JaHHBIX.
A 11t 000CHOBaHHOTO MPUHATHUS PEIICHHS B YCIOBUSAX HEIOCTaTKa WM M30bITKA WH(POpMAIUU
HEOOXO0JMMO B TOM 4YHCIE XOpOLIO C(HOPMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUYECKOE
MBIILUIEHHUE.

VMeHHO MO3TOMY OCTpO BCTala HEOOXOAMMOCTh CQOPMHUPOBATH Yy OOydaroImuxcs
(YHKIMOHATIBHYIO TPaMOTHOCTb, BKIIOYAIOIIYyI0 B ce0f B KauecTBe HEOThEMIIEMOM
COCTAaBJIAIOLICH yMEHHE BOCHPUHUMAThb M KPUTHYECKH aHAIM3UPOBaTh HHGOPMALHUIO,
NPECTAaBICHHYIO B PA3IMYHBIX (hOpMax, MOHUMATh BEPOSITHOCTHBINA XapaKTep MHOTUX PEaTbHbBIX
IIPOLIECCOB U 3aBUCUMOCTEM, IPOU3BOIUTD IIPOCTEHUILINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B Yy4e€OHOM Kypc€ C OCHOBHBIMM MpUHIUNAMH cOopa, aHaiu3a H
IpPEICTaBICHUs JaHHBIX U3 Pa3IMYHbIX cep *KU3HM OOIIECTBa U rocyJapcTBa MpPUOOIIAeT
oOyJaromuxcst K OOIIeCTBEHHBIM HWHTepecaM. V3ydeHne OCHOB KOMOWHATOPHUKH DPa3BHBAET
HaBBIKM OpraHM3aluu Iepebopa M MOJCUéTa Yuclia BapUAHTOB, B TOM YHCJIE B IPUKIAJHBIX
3amadax. 3HAKOMCTBO C OCHOBAMH TEOPHU TpadoB CO3MAET MAaTEeMaTHUECKUN (QyHIaMEHT IS
dopMHpoBaHUs KOMIETEHIMH B oOsiacTh uHPOpMATUKM U LU(poBbIX TexHoJorui. Ilpu
U3YYEHUH CTATUCTHKH W BEPOSITHOCTH OO0OTamaroTCsd NPEACTABICHUS OOYJalomUXCcs O
COBPEMEHHOM KapTHMHE MHpa MU METOJaX €ro MccieloBaHMs, (popMupyercs MOHMMaHUE POJIU
CTaTUCTHKH KaK MCTOYHMKA COLMAIBHO 3HAUYUMON HH(POPMALUU M 3aKIAJBIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIILIJICHHUS.

B coorBercTBMM € JaHHBIMM LEISIMH B CTPYKType HpOrpaMMbl Yy4eOHOro Kypca
«BepoATHOCTP M CTAaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHMs BBIJCIEHBI CIENyIOIIUE
coJiepkaTenbHO-MeToanueckre nuHuu: «lIpeacraBnenue JaHHBIX U ONUCATEIbHAs CTaTUCTHUKAY,
«BepoarHocThy, «DneMeHTbl KOMOMHATOPUKNY, «BBenenne B Teopuio rpaosy.

Copnepxanune nuHuu «lIpencraBieHne AaHHBIX W ONUCATENbHAs CTATUCTHUKA» CIYXKHUT
OCHOBOH U1 (hOpMUPOBaHMS HABBIKOB pabOTHl ¢ MHPOpPMALMEH: OT YTEHUS U UHTEpIpeTaluu
uHopmaluu, TMpeAcTaBICHHON B TabmuIax, Ha auarpaMmax u rpadukax, 10 cOopa,
IIPEJICTaBICHNS] U aHAJIM3a IaHHBIX C UCIOJIb30BaHUEM CTaTUCTUUYECKHUX XaPAKTEPUCTUK CPEAHUX
u pacceuBaHus. PaGoTast ¢ naHHbIMM, OOyyaroluecss y4yarcs CUMTHIBATh M MHTEPIPETHPOBATH
JTaHHBIE, BBIJIBUTATh, ApIYMEHTUPOBATh U KPUTUKOBATH IPOCTENIIINE TUIIOTE3bI, Pa3MBILLIATH HaJl
(dakTopaMy, BBI3BIBAIOUIMMH W3MEHYMBOCTb, U OIICHMBATh MX BIMSHHE Ha paccMaTpUBaeMble
BEJIMYMHBI U ITPOLIECCHI.

NHTYyUTMBHOE  MpEACTaBICHHWE O  CIy4alHOW  M3MEHYMBOCTH,  HCCIEJOBaHUE
3aKOHOMEPHOCTEN M TEHACHIMH CTAaHOBUTCS MOTHBUPYIOLIEW OCHOBOM AJII M3Y4YEHHs TEOpUU
BEpOATHOCTEH. boiblioe 3HayeHHEe UMEIOT NMPAKTUYECKUE 3a/aHus, B YaCTHOCTH OMBITHI C
KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJIEIISIMH.

[TonsiTe BEpOSITHOCTH BBOJWTCS KaK Mepa MpaBaomnoaoOus ciaydailHoro coObitus. [Ipu
U3y4eHHH y4eOHOro Kypca oOy4aromuecs: 3HaKOMSTCS ¢ MPOCTEHITMMH METO/IaMH BBIUMCIICHUS
BEPOATHOCTEN B CIIy4allHbIX IKCHEPUMEHTaX C PaBHOBO3MOKHBIMH AJIEMEHTAapPHBIMU HCXOJIaMHU,
BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M pelIaTh Oojee clIoXHble 3aauu. B
yueOHBI KypC BXOJAST HayallbHblE NMPEACTABIEHUS O CIy4YaillHBbIX BEJIMYMHAX U UX YHUCIIOBBIX
XapaKTepUCTHKAX.

B pamkax yueOHOro Kypca OCyliecTBISE€TCS 3HAKOMCTBO O0OYUYalOIUXCsl C MHOKECTBAMH U
OCHOBHBIMM OIIEPALMSIMHU HaJ] MHOXECTBAaMH, pacCMaTpUBAIOTCA INMPUMEPHI NMPUMEHEHUS s



pelieHuss 3aJad, a TaKKe HCIOJIb30BaHUSA B APYTHX MaTeMaTHYeCKUX Kypcax M Y4eOHBIX
npeaMeTax.

B 7-9 xnaccax u3ydaercst yueOHbIN Kypc «BeposSTHOCTh M CTaTUCTHKAY», B KOTOPBIA BXOJST
paznensl: «lIpencraBneHre 1aHHBIX U OMUCATENIbHAS CTaTUCTUKAY, «BeposTHOCTEY, «JIEeMEHTHI
KOMOHMHATOpUKNY, «BBeneHue B Teoputo rpadoBy.

Ha usy4denue yyeOHoro kypca «BeposiTHOoCcTh M cTaTHcTHKa» oTBOAMTCA 102 yaca: B 7
kjaacce — 34 yaca (1 yac B Hejen0), B 8 kiacce — 34 yaca (1 yac B Hezes110), B 9 kiiacce — 34

yaca (1 yac B Hef1e110).
COAEPXAHUE OBYUYEHUS

7 KJIACC
[IpencraBnenue NaHHBIX B BHJE TAONMI, auarpamm, rpadukoB. 3aroyiHeHHE TaOIHI,

YTEHUE M MOCTPOCHHUE JUarpaMM (CTOJOMKOBBIX (CTOJIOUATHIX) U KPYTOBBIX). UTeHHne rpadukoB
peanbHBIX TMporeccoB. V3pnedeHne MHPOPMALUU U3 JUArpaMM M TaOJHIl, UCIOJIB30BaHHUE U
UHTEpIIpETAINS TaHHBIX.

OmnwucarenbHasi CTATUCTHKA: CpelHee apuMeTHIecKoe, MeIrana, pa3Max, HaubobIee u
HauMEHbIIIee 3HaYeHUs] Ha0opa YUCIOBBIX JIaHHBIX. [I[puMepsl ciydaiiHON H3MEHYUBOCTH.

CrnyualiHplii 3KciepuMeHT (OIBIT) U cay4aiiHoe coObiTHe. BepostHocTh M yacTota. Ponb
MaJIOBEPOATHBIX M MPAKTHUYECKU JOCTOBEPHBIX COOBITHI B mpupoje u B obmiectBe. MoHeTa U
UTpasibHasi KOCTh B TEOPHH BEPOSTHOCTEH.

['pad, BepmnHa, pedbpo. Ctenenp BepiuHbl. Yncno pédep u cymMMapHasi CTETIEHb BEPIIUH.
[TpencraBnenne o cszHoctu rpada. Llenu m nukiel. [lytu B rpadax. O6xon rpada (siinepon
nyTh). [Ipencrasnenue o6 opueHTHpoBaHHOM rpade. Perenne 3anau ¢ momonibio rpados.

8 KVIACC
[IpencraBnenne JaHHBIX B BUJIE TAOJUI, TUarpaMM, rpadukos.

MHOKeCTBO, D2JEMEHT MHOXECTBA, NOAMHOXKeCTBO. Orepanuu HaJ MHOXECTBAMHU:
oObeauHEHUEe, TepecedyeHue, pgonosHeHue. CBoiicTBa omepanuil HaJl MHOXECTBAaMHU:
NIEPEMECTUTENIBHOE,  COUYETATENIbHOE,  pacCIpeleIuTeNbHOe, BKIOueHus. lcnonb3oBaHue
rpauueckoro NpeCTaBIECHNUs MHOKECTB JJIs ONMMCAaHUs PEAbHBIX MPOIIECCOB U SIBICHUM, TpU
pellIeHny 3a1ay.

W3mepenune paccemBaHusi JaHHBIX. Jlucmepcust M CTaHJApPTHOE OTKJIOHEHHE YHCIOBBIX
HabopoB. /lnarpamma paccenBaHusl.

DOneMeHTapHble COOBITUSL ciy4daliHOoro ombiTa. CiyyaiiHble coObITHS. BepositTHOCTH
coObITHH. OTBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTApPHBIMU cOObITUAMU. CiydaiiHblii BBIOOD. CBs3b
MEX/ly MaJIOBEPOATHBIMU M MPAKTHUUECKU TOCTOBEPHBIMU COOBITHSIMHU B MPHUPOJE, OOILIECTBE U
HayKe.

JepeBo. CBoiicTBa epeBbEB: €IMHCTBEHHOCTh MyTH, CYIIECTBOBAHHE BUCAYEH BEPUINHBI,
CBSI3b MEXKJly YHUCIIOM BepIIMH W yuciaoM pédep. IlpaBuino ymHoxeHus. Pemenue 3amau c
MOMOIIBIO TpadoB.

[TpotuBononoxusle coObiTus. Juarpamma Oiinepa. OObenIuHEHME M TepeceyeHHe
coObITuii. HecoBMmecTHbIe coObITHS. DOpMyIia CI0KEHUS BEPOSITHOCTEH. Y CIIOBHAsI BEPOSTHOCTb.
[TpaBuno ymuoxenus. HezaBucumsie coObitus. [IpencraBneHue sKcrepuMeHTa B BUJE JEpeBa.
Pemenne 3a1a4 Ha HaXOXJAECHUE BEPOSATHOCTEN C OMOIIBIO JIEPEBA CIyYalHOTO SKCIIEPUMEHTA,
auarpamm Jusepa.

9 KJIACC

[IpencraBnenne AJaHHBIX B BUJE TAOJHI], AHArpaMM, rpaduKoB, HHTEPIPETAIIUAS JTaHHBIX.
UreHue U MOCTpOeHUE TaOIHII, AUArpaMM, TpahUKOB MO PEATbHBIM TaHHBIM.

[TepectanoBku u ¢aktopuan. Couetanus W 4ucio coderanuil. TpeyrompHUK [lackais.
Pemenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPHKH.



['eomeTpuyeckas BeposTHOCTh. CiydailHBIA BBIOOP TOYKU M3 (UTYpPHI HA TUIOCKOCTH, W3
OTpe3Ka U U3 Iyr'd OKPYKHOCTH.

Ucnpiranue. Yenex u Heyaava. Cepusi ucnbITaHU# 710 TiepBoro ycnexa. Cepusi UCHbITAaHUN
bepuymm. BepositHOCTH cOOBITHI B ceprH UCTIBITAHUN bepHyun.

CiydaiiHasi BEJIMYMHA W PACIpPENEIICHHE BEPOSATHOCTEH. MaremaTudeckoe OXHUAAHUE U
qucnepeus. [Tpumepsl MareMaTH4eCKOro OXHJAaHUSA KaK TEOPETHYECKOI0 CPEIHEro 3HaueHUus
BEJIMYMHBL. MaTeMaTuyeckoe OxKuJaHue U JUCIEPCHS CIy4YalHON BEIUMYHMHBI «YUCIIO YCIIEXOB B
CepHUH UCHBITAHUN bepHym».

[TonsiTue o 3akoHe OoNbIINX YKcel. MI3MepeHne BepoATHOCTEH ¢ TOMOIIIbIO 4acToT. Poib u
3HAUEHUE 3aKOHA OOJIBIINX YKCEI B TIPUPOJIE M OOIIECTBE.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHKA» HA YPOBHE OCHOBHOT'O OBILIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Pe3yJbTAThl OCBOCHHSI MPOrpaMMbl  yueOHOTO Kypca «BepostHOoCcTh
CTAaTHCTUKA» XaPaKTEPU3YIOTCSL:

1) naTpuoTHYECKOE BOCIIMTAHME:

NPOSIBIICHUEM HHTEpeca K TPOUUIOMY U HACTOSIIEMY POCCHICKON MaTeMaTHKH,
[ICHHOCTHBIM OTHOIICHUEM K JIOCTHKCHHUSM POCCUHCKHX MATEMAaTUKOB M POCCHHCKOM
MaTeMaTHYECKOM IITKOJIBI, K UCIIOIb30BAHUIO 3TUX JOCTH)KEHUI B IPYTUX HAyKaX W MPUKIIAJIHBIX
chepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIIOJHCHHUIO OOS3aHHOCTEH TpaKJAaHWHA W peallu3alliil ero Ipas,
NpPEJCTaBJICHUEM O MaTEeMAaTHYECKUX OCHOBaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHHM, TPOLIEAYpP TPakIaHCKOTO 00IIecTBa (HampuMmep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXIEHUIO STHYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHUYCCKUM MPUMEHCHHEM JOCTHXCHUMN
HAYKH, OCO3HAHUEM BOKHOCTH MOPAIbHO-3TUYCCKUX MPHHIIAIIOB B JCSITEIBHOCTH YUEHOTO;

3) Tpy/10BO€ BoCIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE YYacTHE B PEIICHHM IMPAKTHUYECKUX 33a]ad4 MaTeMaTHUECKOM
HAINpPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTHYECKOro 00pa30BaHMs Ha MPOTSHKCHUU BCEH
JKU3HH VIS YCTICITHOW MPO(EeCCHOHANBHOM ACITEIPHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUIA,
OCO3HAHHBIM BBHIOOPOM H TIOCTPOCHHEM WHIMBHIYaIbHOH TPAeKTOPUH OOpa30BaHHS U
YKU3HCHHBIX TUIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCIIUTAHHE:

CIOCOOHOCTBIO K JMOIIMOHAILHOMY M JCTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUECKUX
00BEKTOB, 3a/1a4, PEIICHUI, PACCYXICHHI, YMEHHUIO BHICTh MATEMAaTHYCCKIE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHMS:

OpPHUCHTAIIUCH B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAyuUHBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YeJOBEKa, MPUPOAbI M OOINeCTBa, MMOHUMAHHUEM
MaTeMaTHUECKOW HayKH KakK cQepbl YeIOBEYSCKOW JEATENbHOCTH, 3TAloB e€ pa3BUTUS U
3HAYMMOCTH JUIS PA3BUTHSI [IMBHJIU3AIMH, OBJIAJICHUEM S3bIKOM MaTEMATHKH M MaTEMAaTHYECKOM
KyJbTypOH KaK CpEICTBOM TIIO3HAHUS MHUpA, OBJIAJCHUEM TPOCTEHININMU HABbIKAMU
UCCIIeI0BATEIbCKOM eI TEIbHOCTH;

6) ¢pusnyeckoe BocnuTaHue, GOPMHPOBAHNE KYJIbTYPbI 310POBbS M IMOIIMOHAJIHLHOTO
O/1aronosiy4us:

TOTOBHOCTBIO TPUMEHSTh MATEMAaTUYECKUE 3HAHUS B HHTEPECaX CBOETO 37I0POBbS, BEICHHS
3JI0POBOT0 00pa3a JKM3HH (30POBOE MHUTaHKE, COATAHCUPOBAHHBINA PEKUM 3aHATHI U OTIbIXA,



peryispHas (pu3nyeckass akTUBHOCTb), CPOPMUPOBAHHOCTHIO HABBIKA PeBICKCHH, TIPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO Ke TpaBa JPYroro 4eI0BeKa;

7) 3K0JIOTHYECKOe BOCIIMTAHME:

OpHUEHTAIMel Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUH JUId peuieHus 3aaad B o0jacTu
COXPaHHOCTH OKpYXKAroIIeH Cpe/pl, IUIAHUPOBAHHUS IOCTYIIKOB M OLEHKH WX BO3MOXKHBIX
HOCJEICTBUMA Ui OKpY>KaroIIel Cpeibl, OCO3HAaHUEM TJI00AIBHOTO XapakTepa 3KOJIOTMYECKHX
npoOJIeM U TyTeH UX PelIeHHS,

8) amanTanus K H3MEHSIIOIIUMCSI YCJIOBUSIM CONMAJIBLHON W PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBHSM B YCJIOBHSAX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTb, B TOM YHCJIC YMCHUC YUYUTLCA Y APYIrux
JrO/Ied, MpUoOpeTaTh B COBMECTHOM JCSITEIIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIICTCHIIMH U3
OIIbITA APYIUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4HCIe (HOPMYyITUPOBATH UIICH,
IIOHATHUS, TUIIOTC3bL 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATDH
NeQUIUTBI COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPHHUMATH CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATh NMPUHUMACMBIC DPEUICHUS W JICHCTBWSI,
(bopMyITHpOBATh M OIICHUBATH PUCKHU M MOCIEICTBHS, HOPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS
bBa3oBble Jlornyeckne JeicTBUA:

e BBUIBJISATh M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKH MaTeMaTHUECKHUX OOBEKTOB,
HNOHSTUM, OTHOLIEHUM MEXIy NOHATUAMHU, (POPMYIMpPOBATH OINpEAENICHUs IOHATHH,
yCTaHaBJIMBATh CYLECTBEHHBIH MPU3HAK KJIACCU(PUKALMK, OCHOBAHUS AJIsi 0000LIeHUs U
CpPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIIN3a;

e BOCIPUHMMATh, (OPMYIMPOBATH U IMPEOOPA30OBBIBATH CYXKACHUS: YTBEPIAUTEIbHBIE U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIIOBHBIE;

e BBIIBJIATh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3HM M MPOTUBOpEYUs B (akTax,
JAaHHBIX, HAONIOJNEHUSAX U YTBEPXKACHUSX, MNpeasaratb KPUTEPUU JJIsl BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JleNaTh BBIBOJBI C HCIOJB30BAHHWEM 3aKOHOB JIOTUKH, AEIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFO4YEeHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa3buparh JOKa3aTEeIbCTBA MAaTEMATUYECKUX YTBEPKACHUN (IpSMbIE U OT IPOTHUBHOIO),
IPOBOJUTH CaMOCTOSITENIbHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKuX (aKToB,
BBICTpAauBaTh APryMEHTAIMI0, MPUBOJIUTH NMPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BbIOMpaTh croco0 pemieHus y4yeOHOM 3agaun (CpaBHUBAThb HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Hambosiee MOAXOAALIMHA ¢ Y4ETOM CaMOCTOSATENBHO BBIJEIECHHBIX
KPHUTEPHUEB).

ba3oBrble uccienoBaTe/bCKUe 1eHCTBHA!

e HCIOJIb30BAaTh BOMPOCH! KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT MMO3HaHUs, POPMYIHPOBATH
BOMPOCHI, (UKCHUPYIOIIUE TPOTHBOpPEUHE, MPOOIEMY, CaMOCTOSTENIbHO YCTaHABJIMBAThH
HCKOMO€ U TaHHOCEC, q)OpMI/IpOBaTI) FI/IHOTe3y, aprMeHTI/IpOBaTB CBOIO ITIO3UITNIO, MHECHHUE,

e TMPOBOJIUTH MO CAMOCTOSATEIHHO COCTABIEHHOMY IUIAHY HECJIOXKHBIA HKCIIEPHUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHNE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO O0BEKTA,
3aBUCHUMOCTEN 00BEKTOB MEXAY COOOi;



e  CaMOCTOATENIBHO (POPMYJIMPOBATH OOOOIEHHS U BBIBOJIBI IO pE3yJbTaTaM MPOBEAEHHOTO
HaOJIOICHUs, UCCIIEIOBaHMS, OICHWBATh JOCTOBEPHOCTHh IOJYYEHHBIX PE3YJIbTaTOB,
BBIBOJIOB M 000OIIEHNH;

e IIPOTHO3UPOBATH BO3ZMOXKHOE PA3BUTHUE IPOLECCA, @ TAKIKE BBIIBUTATh IIPEIIOJIOKEHUS O
€r0 pPa3BUTHU B HOBBIX yCIIOBHSX.

Pabora ¢ unopmanmeii:

e  BBUIBJIATH HEAOCTATOUYHOCTh U M30BITOYHOCTh MH(POPMALIUH, TaHHBIX, HEOOXOJUMBIX IS
pEILIEHNUs 3aa4H;

e BbIOMpATh, AHATU3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPHPETHPOBATH HH(OPMAIIHIO
pas3InYHbIX BUAOB U (POPM IPEJCTABICHHUS;

e BbIOMpaTh popMy mpeAcTaBiIeHUS MH(DOPMAMN ¥ WLIIOCTPUPOBATH PEHIaeMbIe 3a1a4H
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

e OIICHWBATh HAAE&KHOCTh MH(OPMAIMH 1O KPUTEPHSM, NMPEITIOKECHHBIM YUYUTEIEM HWIIH
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHukaTnBHBIEe yHHBepcaibHble yueOHble JeHCTBUSA:

e BOCIPUHHUMATH M (HOPMYIUPOBATH CYXJECHUS B COOTBETCTBHM C YCIOBHSMH U IIETISIMH
00ILIeHHS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX ¥ ITMChMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS 10 XOJy PEIICHUs 3aJaud, KOMMEHTHPOBAThH IMOJyYCHHBIH
pe3yJbTar;

e B Xxo0J¢ 00CYX/IEHUS 33aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI, TPOOIEMBI,
pelraeMoi 3a/1auu, BHICKAa3bIBaTh WJICH, HAIlEJICHHbIC HA MOMCK PELICHUs, COMOCTABISATh
CBOH CYXJICHUS C CY’>KICHHMSIMU JPYTrUX YYaCTHUKOB JHAIOTa, OOHAPYKUBATh pa3inyue U
CXOJICTBO TMO3MLMUI, B KOPpPEeKTHOW Qopme (opMynupoBaTh pa3HOIJIACHS, CBOU
BO3PAXKCHHUS;

e TIPEACTABIATH PE3YyJbTAThl PEUICHUS 3aJa4M, SKCIEPHUMEHTa, WCCIEeIOBAaHUS, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 3a1ad MPE3eHTAUU U
0COOEHHOCTEH ayTUTOPUH;

e TIOHMMATh W HMCIOIB30BATh MPEUMYIIECTBA KOMAaH/JHOW U WHIMBHIYyaTbHON pabOTHI IpH
peleHnH y4yeOHbIX MaTeMaTUYeCKUX 3aj1ay;

e TPUHUMATH LIEJb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATH OPTAaHU3AIMIO COBMECTHOM
paboThl, pacipenensiTs BUAbl paboT, JOroBapUBaThCs, 00CYKAATh MPOLECC U pe3yabTar
paboTbl, 000011aTh MHEHHSI HECKOIBKUX JIFOJICH;

e  y4acTBOBaTh B IPYMIOBBIX (popMax padboThl (00CYXkIeHUs, 0OOMEH MHEHUSIMHU, MO3TOBbIE
HITYPMBI ¥ IPYTHE), BHITIOIHATH CBOIO YaCTh pabOTHI M KOOPAWHUPOBATH CBOU JACHCTBUS C
JIPYTUMH WIEHAMH KOMaH/Ibl, OIICHWBATh KAYECTBO CBOETO BKJIAJa B OOIIMIA TPOIYKT TO
KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aMMO/IEHCTBUS.

PeryasiTuBHBIe yHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranuzanus:

e  CaMOCTOSITEJILHO COCTABIIATH IUIAH, AJITOPUTM PELIeHUS 3a/1a41 (WM €T0 YacTh), BHIOMpATh
Croco0d pemeHus ¢ y4€TOM HMEIOIIMXCS PEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLUOHAIbHBIH HHTEJJIEKT:

e BJIQJIETh CIHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoIecca M pe3yibTaTa pelieHus
MaTeMaTU4YeCKOU 3a/1auu;

e TPEIBUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IIPU PELICHUM 331a4d, BHOCHUTH
KOPPEKTHUBBI B JESATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HAMIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;



e OIEHUBATh COOTBETCTBHE pe3yJibTaTa AEATEIbHOCTH IMOCTABIECHHOM LIEIN U YCIIOBUSM,
OOBSCHSTh MPUYNHBI JOCTHXKEHUS WIIM HETOCTIKEHUS 11eJId, HAXOIUTh OIINOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy oOydenus B 7 KkJjacce oOyJaroUIMiics TMOMYYUT CIEIYIOIUE MPEIMETHBIC
pE3yJIbTaThI:

Uurath uH(pOpMAIMIO, TPEACTABICHHYIO B Ta0iWIaX, Ha AWarpaMMmax, HpPEICTaBIATH
JIAaHHBIE B BUJIE TAOJUIl, CTPOUTH JUAarpaMMmbl (CTOJOMKOBBIE (CTOJIOYATHIE) M KPYTOBBIC) IO
MacCUBaM 3HAYECHUM.

OnuceiBaTh W HMHTEPIPETUPOBATH pEaJbHBIE YHCIOBBIC JaHHBIE, MPEJICTABICHHLIC B
Ta0JIMIax, Ha AUarpaMMax, rpaukax.

Hcnonp30BaTh /A8 ONUCAHUS JaHHBIX CTATUCTUYECKHE XapaKTEPUCTHKHU: CpeaHee
apupMeTHuecKoe, MeIuaHa, HauOoJbIlIee U HAUMEHbIIee 3HAYeHUs, pa3Max.

HmeTs mpencTaBieHue O CIy4alHOH H3MEHUYMBOCTH Ha MpUMepax ILeH, (U3NYECKUX
BEJIMYMH, AaHTPONOMETPUYECKUX JAHHBIX, HMMETb MPEACTABIEHUE O CTATUCTHYECKOMN
YCTOMYUBOCTH.

K kxonny oOyueHus B 8 kJacce oOy4aromuiicss MOJYYUT CIEAYIOLME NPEIMETHbBIE
PE3yIbTaTHI:

W3Bnekats 1 npeoOpa3oBeIBaTh HHPOPMALIHIO, IPEICTABICHHYIO B BU/I€ Ta0IULL, TUarpamm,
rpaduKoB, MPEICTaBIATh JaHHBIE B BUJIE TaOJIHII, JUarpamMm, rpadukosB.

OnuceIBaTh 1aHHBIE C IOMOIIBIO CTATUCTUYECKUX OKa3aTeJIel: CpeAHUX 3HAUYEHUI U Mep
pacceuBaHus (pa3mMax, JUCTIEPCUS U CTAHJAPTHOE OTKIOHEHUE).

HaxoauTe 4acTOTHI YUCIIOBBIX 3HAYEHUH 1 YaCTOTHI COOBITHH, B TOM YHUCIIE IO PE3yJIbTaTaM
U3MEpEHHI U HAOII0ICHU.

HaxoauTte BEpOSITHOCTH CITy4ailHBIX COOBITHI B OMBITAX, 3HAasE BEPOSTHOCTH HJIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B ONBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonp3oBaTh rpaduueckue MOAETU: JEPEBO CIYYalHOro SKCIEpUMEHTA, JHUarpaMMbI
Diinepa, 4nuciaoBas mnpsmasi.

OnepupoBaTh MOHATHUSMH: MHOECTBO, ITOJIMHOYKECTBO, BBHIMONHATH OMEPAllUN  HAJI
MHOXECTBaMU: 00bEJMHEHHUE, MepeceuyeHue, JOMOJHEHHE, ePeUnCIiTh JIEMEHThl MHOXKECTB,
PUMEHSTH CBOMCTBA MHOYKECTB.

Hcnonb3oBate rpaduueckoe IMpe/CTaBIeHUe MHOXKECTB U CBs3ed MeXIy HHUMHU IS
ONMCAaHUS TPOILECCOB U SIBJICHHWN, B TOM 4YHCIIE€ MPHU PELIEHUU 3aqad U3 JIPYTUX Y4eOHBIX
HPEIMETOB U KypCOB.

K konmy oOydeHuss B 9 Kkjacce oOydarIMACS TMOTYyYUT CIEAYIONIME TPEeIMETHBIC
pe3yJbTaThI:

N3Bnekats u npeodpa3oBbIBaTh UHPOPMAIINIO, IPEACTABICHHYIO B PA3IMYHBIX UCTOUHHUKAX
B BUJIE TaOiull, auarpamMm, rpadukoB, MPEACTaBIATh JaHHBIE B BUAE TaONUIl, IUarpamw,
rpaduxos.

Pemate 3a7aun OpraHuM30BaHHBIM IEPeOOPOM BApUAHTOB, a TAKXKE C HCIOJIb30BAaHUEM
KOMOMHATOPHBIX MTPaBWII U METOJOB.

Hcnonp30BaTh OonmucaTeNnbHbIE XapaKTEPUCTUKU NI MACCUBOB YHCIIOBBIX JaHHBIX, B TOM
YHClie CPEeTHUE 3HAUCHUS U MEPbI pacCeBaHUSI.

HaxoauThk 94acTOTH 3HAUEHUH U YACTOTHI COOBITHS, B TOM YHCIIE TIONB3YSACh PE3yJIbTaTaMu
MIPOBEAEHHBIX U3MEPEHUN 1 HAOTIOCHUH.

HaxoauTh BEpOsSTHOCTH CTy4aifHBIX COOBITUI B M3YYEHHBIX OMbBITaX, B TOM YUCIIE B OMBITAX
C PaBHOBO3MO>KHBIMH 2JIEMEHTAPHBIMU COOBITHSMH, B CEPHUSX UCTIBITAHUN J0 TIEPBOTO ycrexa, B
cepusix UcnbITaHuK bepHyuin.

NmeTs mpeacTaBiieHre 0 CIydalHOW BEJIMYMHE U O PACIPEICIICHUU BEPOSTHOCTEM.

HmeTtph mpencTaBieHUe O 3aKOHE OOJBIIMX YUCENl KaK O MPOSIBIEHUH 3aKOHOMEPHOCTH B
CIIy4aifHON U3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJAE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHMUE
7 KJIACC

Ne HanmeHoBaHue KosinyecTBO 4acoB | JdnexkTpoHHbIE ([UPOBLIE)
n/nj| pasgeaoB U TeM |(Beero KonTtponbHbie|[[pakTudeckue o6pa3oBaTesibHbIE PECYPChI
IpOoTrpaMMBbl paboThbI paboThbI
1 |IlpexcraBienue 7 2 [[BubanoTeka OK
JlaHHBIX https://m.edsoo.ru/7f415fdc]]
2 ||OnucaTtesibHasdA 8 1 [[BubanoTeka OK
CTaTHUCTHKA https://m.edsoo.ru/7f415fdc]]
3 |CnyyainHas 6 1 [[BubnuoTteka LIOK
W3MEHYHUBOCTh https://m.edsoo.ru/7f415fdc]]
4 |BBenenue B Teopuio || 4 [[BubanoTeka LIOK
rpadoB https://m.edsoo.ru/7f415fdc]]
5 |[BeposiTHOCTB U 4 1 [[BubanoTeka LIOK
4acTOTa CJIy4alHOTO https://m.edsoo.ru/7f415fdc]]
COOBITUSA
6 |06061eHue, 5 2 [[BubaumoTteka LIOK
cucTeMaTHu3alus https://m.edsoo.ru/7f415fdc]]
3HAaHUU
‘,Z[O6aBI/ITb CTPOKY
OBIIEE KOJIMYECTBO 34 2 5
YACOB I10 TIPOTPAMME
8 KJIACC
Ne HaunmeHoBaHHe KoJsinyecTBO 4acoB JsneKTpoHHbIEe (IIUPPOBHIE)
n/m | pas3ziesioB U TeM 06pa3oBaTesIbHbIE PECYPChI
NpOTpaMMbl || Beero(|[KonTposbHbIe|[lpakTHYeCKHE
paboThI paboThI
1 [loBTOpEeHUE 4 [[BubanoTeka LIOK
Kypca 7 KJiacca https://m.edsoo.ru/7f417fb2]]
2 OnucaTesibHas 4 [[BubanoTeka LIOK
CTaTUCTHKA. https://m.edsoo.ru/7f417fb2]]
PaccenBanue
JIaHHbBIX
3 MHoecTBa 4 [[BubanoTeka LIOK
https://m.edsoo.ru/7f417fb2]]
4 BeposTHOCTB 6 1 [[BubauoTeka LIOK
CJly9allHOT O https://m.edsoo.ru/7f417fb2]]
COOBITUSA
5 BBenenue B 4 [[BubaumoTteka LIJOK
Teopuio rpados https://m.edsoo.ru/7f417fb2]]
6 CiyyaliHble 8 [[BubaumoTteka LIJOK
COGBITHS https://m.edsoo.ru/7f417fb2]]
7 060611€eHMeE, 4 2 [[BubnumoTteka LIOK
cucTeMaTH3alUs https://m.edsoo.ru/7f417fb2]]
3HaHUH
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Ne HaunmeHoBaHue KosinyecTBO yacoB JnekTpoHHbIe (LU POBbLIE)
n/mo || pa3ziesioB U TeM 06pa3oBaTe/IbHbIE PECYPCHI
NpOrpaMMel  Bcero| KonTposibHble| [IpakTHYECKHE
paboThI paboThI
‘ﬂ06aBHTb CTPOKY
OBLIEE KOJIMYECTBO 34 2 1
YACOB I10 TIPOTPAMME
9 KJIACC
Ne || HaumeHoBaHue KosinyecTBO 4acoB JdnekTpoHHbIE ([UPPOBLIE)
n/mo || pa3fesoB U TEM o6pa3oBaTesIbHbIE PECYPChI
NpOrpaMMel  IBcero||[KonTpoJibHbIe||[[paKTHYECKHE
paboThl paboThI
1 [loBTOpEeHUE 4 [[BubaunoTeka LJOK
Kypca 8 KJacca https://m.edsoo.ru/7f41a302]]
2 JJieMeHThI 4 1 [[BubaunoTeka LJOK
KOMOWHaTOPHUKH https://m.edsoo.ru/7f41a302]]
3 ['eomeTpuyeckas 4 [[BubaunoTteka LIOK
BEPOSITHOCTh https://m.edsoo.ru/7f41a302]]
4 HcnbiTaHus 6 1 [[BubanoTeka LIOK
BepHysin https://m.edsoo.ru/7f41a302]]
5 CnyyaiiHas 6 [[BubanoTeka LIOK
BeJIMYMHA https://m.edsoo.ru/7f41a302]]
6 0606111eHME, 10 1 [[BubanoTeka LIOK
KOHTPOJIb https://m.edsoo.ru/7f41a302]]
‘,Zl06aBI/ITb CTPOKY
OBLIEE KOJIMYECTBO 34 1 2
YACOB I10 [TIPOTPAMME
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