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HOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM MH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTD KaK C TOYKU 3PCHHSI IPAKTUICCKUX MPIIIOKEHUH, TaK U
X poJIM B 0Opa30BaHUM, HEOOXOIUMOM Ka)XJIOMy 4YesIOBeKYy. Bospacraer umcio
npodeccuil, mpu OBIACHUH KOTOPHIMU TpedyeTcs xopolias 6a3oBasi MOATOTOBKA
B 00JIacTU BEpPOSITHOCTU W CTAaTUCTHUKH, Takas TMOJrOTOBKA BaKHA IS
MPOJIOJKEHUS 00pa30BaHus U IJisl yCIEIMIHON MPO(ECCHOHATIbHON Kaphephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEero JaHHbIX. {711 000CHOBaHHOTO MPUHATUS PEIICHHS B YCIOBHUSX HEIOCTaTKa
WU M30bITKa MHPOpPMAIIMU HEOOXOIUMO B TOM YHCJIE XOpOIIOo chOpMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MbIIUICHHE. VIMEHHO mO03TOMY BO3HHUKIIA
HE00X0UMOCTh (hOPMUPOBATH y OOydaromuxcs (GyHKIIMOHATBHYIO TPAMOTHOCTb,
BKJIFOYAIONIYI0 B ce0s yMEHHE BOCIPHHUMATh W KPUTHYECCKH aHAJIM3UPOBATh
uHOpMaIMIO,  TPEACTABJICHHYI0O B  pa3lIWyHbIX  (opmax, IMOHUMATh
BEPOSTHOCTHBIA XapaKTep MHOTHUX pPEATbHBIX IIPOIECCOB W 3aBUCUMOCTEH,
MIPOU3BOINTH MPOCTEHINHE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHITUTIAaMHU cOOpa, aHAIM3a |
MPEACTABIICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OOIIeCTBA M TOCyJapcTBa
npuoOmaeT o0ydammmxcs K OOIIECTBEHHBIM HWHTepecaMm. M3ydeHune OCHOB
KOMOMHATOPUKH pa3BUBAaET HABBIKA OpraHU3aluM Tepedbopa U mojacuéra ydmcia
BApUAHTOB, B TOM YHUCJI€ B MPUKIIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3naét MaTreMaTuuecKuii pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
ob0nacTu UHPOPMATUKH U HMUGPPOBBIX TeXHOJOTHH. [Ipy M3ydyeHUU CTATHCTHKU U
BEPOSTHOCTH OOOTAIIAOTCS TPEACTaBICHUS OOYJaroNIuXcsi O COBPEMEHHOMN
KapTHHE MHpa M METOJaX €ro HMCCIeIOBaHUsA, (HOPMHUPYETCS MMOHUMAHUE POJH
CTaTUCTUKN KaK HCTOYHUKA COIMAILHO 3HAYUMOUN MH(OPMAITIHN U 3aKJIaIBIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBETCTBMM C NMaHHBIMU IEISIMH B CTPYKTYpE MPOTPaMMBI Y4eOHOTO
Kypca «BeposSTHOCT M CTaTHCTHKa» OCHOBHOTO 0O0IIero oOpa3oBaHHs Ha
yrayOn€HHOM YpOBHE BBIJICIICHBI CIICAYIOIINE COISPKAaTeIbHO-METOIMYECKHEC
muaun: «lIpencraBnenre JaHHBIX U OMHUCATENbHAS CTATUCTHKA», «BeposTHOCTHY,
«OneMeHTsl KOMOWHATOpHKNY», «BBenenue B Teopuro rpados», «MHOKECTBaY,
«Jlorukay.

Coneprxanue muann «lIpencraBieHne MaHHBIX U OMKCATEIbHAS CTATUCTHKA
CIIY)KUT OCHOBOW Juisi (hOPMHPOBAHHS HABBIKOB pabOTHl ¢ WH(pOpMarumen: oT
YTEHUSI W WHTEpHpeTanuu WHGOpPMAIUK, NPEACTABICHHONW B Ta0OnmuIax, Ha
auarpaMMmax u o rpadukax, n0 cOopa, MPEACTaBICHHUS M aHalu3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHCTHUYECKUX XapaKTePUCTUK CPEIHUX M PACCEHBAHUS.
Pabotast ¢ naHHbIMH, OOy4aroliuMecs ydaTcsi CUMTBIBAaThb W WHTEPHPETUPOBATH
JaHHBIE, BBIABUTAaTh, apPIYMEHTUPOBATh M KPUTHUKOBATh MPOCTEHIINE THUIOTE3bI,



pa3MBIIUIATh HaJ (PAKTOpaMH, BBI3bIBAIOIIMMU HU3MEHYMBOCTH, U OLICHMBATh HX
BIIMSIHUE HA PACCMATPUBAEMBbIE BEJITUYUHBI U IIPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4allHOM HW3MEHYMBOCTH, MCCICIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIS
U3YUYEHHS] TEOPUU BEPOSITHOCTEH. bonbllioe 3HAYEHHE HMEIT NPAKTHYECKUE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMUA MOJIEIISIMHU.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MsS CIy4ailHOro
coObiTus. [lpm wu3yueHuu yuyeOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTEHIIMMUA ~ METOJAMH  BBIYUCJIICHHS  BEpPOSTHOCTEH B CIy4YalHBIX
DKCIIEPUMEHTAx C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU UCXO0/IaMU,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIOIIMMU CTaBUTh M PEIIAaTh 00JIee CIOKHbBIE
3amaud. B ydeOHbBIH Kypc BXOIAT HayajdbHbIE MPEJCTABICHUS O CIyYaillHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYaIOIIMXCA C
MHO>KECTBAMU M OCHOBHBIMHU OIE€palUsIMA HaJl MHOKECTBaAMH, pacCMaTpUBAIOTCS
IpUMEpPHl MTPUMEHEHUsI IpaQoOB M 3JIEMEHTOB TEOPHUH MHOMKECTB IJIsi PELICHHS
3a/lay, a TaKKe HMCIOJb30BaHUS B JPYTHX MATEeMaTHUYECKUX Kypcax M Y4eOHBIX
peaMeTax.

Ha uzydenne yueOHoro kypca «BeposiTHoCTh U cTaTucTuka» orBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hememo), B 8 kinacce — 34 yaca (1 yac B
Hegneno), B 9 kiacce — 34 gaca (1 gac B Heneio).



COJEPXKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIWI], JUarpaMM. 3armojHEHUE TaOJuIl,
YTEeHHE U T[IOCTPOCHHUE CTOJIOMKOBBIX (CTONOYATHIX) M KPYTOBBIX JAHATPAMM.
Yrenue rpapukoB peanbHbIX MpoleccoB. M3pnedenne nHpopManuu U3 auarpaMmm
U TaOJIMII, UCTIOJIb30BAaHUE U UHTEPIIPETAIUS JaHHBIX.

OmnwucarenpHas CTAaTUCTHKA: cpelHee apu(pMeTHYECKoe, MequaHa, pa3max,
HauOosblllee U HaUMEHbIlIEE 3HAYEHUS, KBApTWIH, CpPEJHEE TapMOHUYECKOE,
CpelHEE FapMOHNYECKOE YUCIIOBBIX JTaHHBIX.

[Ipumepsl ciydailHOM HM3MEHYMBOCTM IIPM  HW3MEPEHHUSAX, B MacCOBOM
MPOU3BOJICTBE, TEHACHIIMM M CIIy4ailHble KoJieOaHUWsi, TPYNIUPOBKA JaHHBIX,
IPEACTABICHUE CIIYyYalHOW HM3MEHYMBOCTH C IOMOIIBIO JHAarpaMM, YacTOThI
3HAYEHHM, CTATUCTUYECKAS YCTOUUYUBOCTb.

I'pad, Bepummna, pedpo. Crenenp BepumnHbl. Yuciao pébep u cymMmapHas
creneHb BepinH. [lonsTue o cBsa3HbIX rpadax. [Iytu B rpadax. Llenu u nukibl.
O6xon rpada (ditnepoB nyth). [lonsiTue 06 opueHtTupoBaHHoMm rpade. Pemenue
3a/1a4 ¢ MOMOIIbI0 rpadoB.

YTBepxkAeHUsT M BbICKa3biBaHUS. OTpULAHUE YTBEPXKIACHUS, YCIOBHbBIE
YTBEPXKACHUS, OOpaTHbIE M PABHOCHIbHBIE YTBEPXKIEHUS, HEOOXOIUMbIE U
JIOCTAaTOYHBIE YCIIOBHSI, CBOWCTBA U MPU3HAKHU. [[pOTUBONOJIOKHBIE YTBEPKACHUS,
JI0KAa3aTeJIbCTBA OT IPOTUBHOTO.

CrnyyaliHBIN SKCHIEPUMEHT (OMBIT) M ClydailHOe coObITHE. BeposTHOCTH H
4acToTa CIlyyalHOro coObITus. Poyib  MajoBEpOSATHBIX M MPAKTUYECKU
JIOCTOBEPHBIX COOBITHI B MPUPOAE U B OOLIECTBE.

8 KUIACC

MHOXecTBO M MOAMHOXKeCTBO. [IpuMepbsl MHOKECTB B OKpY>KAIOIIEM MHUpE.
[lepeceuenne u oObenuHEHUE MHOXKeCTB. Jluarpammel Oitnepa. UYwuciioBbie
MHOXecTBa. [IpuMepbl MHOXECTB U3 KypCOB aiureOpbl M TI'E€OMETPUHU.
[lepeunciieHre 31€MEHTOB MHOXECTB C MOMOIIBIO OPraHU30BAaHHOTO TMepedopa u
npaBuia yMHOKeHUs. Dopmyiia BKIIOUEHUS-UCKITIOUEHUS.

DneMeHTapHble CcoObITUS. BeposTHOCTU cliydalHBIX COOBITUM. ONBITHI C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CyyallHbII BBIOOD.

W3mepeHne pacceMBaHUs YHMCIOBOIO MaccuBa. Jlucmepcus W CTaHAAPTHOE
OTKJIOHEHHWE 4YHuCcJIoBOro Habopa. CBoilcTBa JucClepCUd U CTaHAAPTHOTO
oTKJIOHeHMs. [luarpammbl paccenBaHusl AByX HAOJIIOAAaeMbIX BeaWuuH. JInHenHas
CBS3b Ha IMarpaMMe pacCeuBaHUs.



HepeBo. JlepeBo cnydaitHoro 5kcrnepuMmeHTa. (CBOMCTBA  JI€PEBBLEB:
€AMHCTBEHHOCTh IYTH, CBSI3b MEXKy YMCIIOM BEPIIMH U yucioM péodep. [lonstue o
IUIOCKUX Trpadax. Pemenne 3agad ¢ mOMOIIBIO 1€PEBHEB.

Jlornueckue coro3bl «M» u «MJIN». CBA3b MEXAy JIOTUMECKUMHU COIO3aMH U
orepanusaMH HaJl MHOKeCTBaMU. crioyib30BaHUE JIOTMYECKUX COI030B B anredpe.

CnyualiHple  COOBITHSI KaK  MHOXECTBA  DJIEMEHTAPHBIX  COOBITHH.
[IpotuBomnosnoxueie coObiTus. Onepauun Haja coObiTusiMu. dDopmyna croxeHus
BEPOSATHOCTEM.

[IpaBuio YMHOXEHUSA BEPOSATHOCTEM. YcnoBHas BEPOSITHOCTb.
IIpencraBiieHre cCiy4aHOrO JKCIIEpUMEHTa B BuUIE JAepeBa. HesaBucumbie
COOBITHS.

9 KIIACC

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u gakropuan. Yucio
couetannii u TpeyrodbHuK Ilackans. CpoiicTBa uyumcen codetannii. buHOM
HerotoHa. Pemenue 3a1a4 ¢ HCMOIb30BaHUEM KOMOUHATOPUKHU.

['eomeTpuyeckass BepoATHOCTh. CiydailHbI BBIOOp TOYKM W3 (UTYpPHl Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 TyT'H OKPYKHOCTH.

HcnbiTanus. Yenex n Heyzada. Cepusi MCHBITAHUA 1O TNEPBOrO ycrexa.
Cepust ucnbiTanuit beprymum. BepostHocTH COOBITUH B CEpPUM UCIBITAHHM
bepnymnnu. Cnyuaiinblii BBIOOP U3 KOHEYHOT'O MHOXECTBA.

CnydailHas BeIMYMHA W pacnpeaelieHne  BeposTHocTeil. [Ipumepsl
CIIy4yalHBIX BEJIIMYMH. Ba)kHble paclpeneneHuss — YHUCIO IIONBITOK B CEpUU
VCIBITAaHUW JI0 TIEPBOTO YCIIEXa U YUCIIO YCIIEXOB B CEpUM UCIBITAHUM bepHyium
(reomMeTpruecKoe U OMHOMHAIIBHOE PACTIPEICICHHUS).

MaremMatndeckoe OXUIAAHHUE CIy4alHOW BEIUYUHBI. DUZUUYECKUN CMBICI
MaTeMaTUYECKOro oxuaaHus. [IpuMepbl HMCHONB30BAHUS MATEMATHYECKOTO
oxunanus. Jlucrepcus M CTaHAAPTHOE OTKJIOHEHHUE CIYy4YaWHOM BEJIMYUHBL.
CBoiicTBa MAaTeMaTUYECKOrO OXHMIAHUS MW JAucnepcuu. MareMmarudeckoe
O’KMJIAHUE U JUCIIEPCUS U3YUYECHHBIX PACIIPEACICHUN.

HepaBenctBo YeObiméBa. 3akoH OoibIIMX YHcesl. MaremaTH4ecKue
OCHOBAHMSI U3MEPEHUsI BepOsiTHOCTEH. Polib 1 3HaUeHHE 3aKOHA OOJBIIMX YHUCEN B
HayKe, B IPUPOJE U OOLIECTBE, B TOM YUCIE B COIIMOJIOTHUYECKUX 00CIeI0BaHUSIX U
B U3MEPEHHUSIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTbD MU CTATHUCTHUKA» HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOTPaMMbl IO MaTeMaTHUKE
XapaKTEepU3YyIOTCS B YACTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H HACTOSLIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MaTeMaTUKOB U POCCUHCKOW MaTeMaTHYECKOW IIKOJIbI, K HCHOJb30BAHUIO 3THUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U peau3alii ero
npaB, TMpPEJICTABJICHUEM O MATEeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKACHUIO STUUECKUX MPOOJIEM, CBSI3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HayKd, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ACSATEILHOCTU YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS

YCTAHOBKOII Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCIENMIHON MpodeccuoHaTbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHHH, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOEHUEM WHUBUTYAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
Y4ETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKNX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYyXIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUCHTaIMel B JCATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MIPEICTABJIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEIOBEKa, MPUPOIBI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeI0BEUYECKOU
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHS IIUBHIA3ALINU,
OBJIaJICHUEM SI3IKOM MAaT€MaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CpPEeACTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABBIKAMU UCCIIE0BATEIBLCKOUN €SI TENHHOCTH;

6) ¢usuyeckoro BOCHHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

TOTOBHOCTBIO IPUMEHSTh MAaTEMATHUYECKUE 3HAHUSA B HHTEPECAX CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (30pOBOE  MUTAHUE,



COQIaHCHUPOBAHHBIM PEXUM 3aHATHM W OTAbIXa, peEryspHas (Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro 4YeIoBeKa;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMaTU4YEeCKUX 3HAaHUU Ui pelleHus 3ajay
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMSI IOCTYIKOB U
OLIEHKM HX BO3MOXHBIX IOCJIEICTBUI ISl OKpY’KaloLeH cpeabl, OCO3HAaHHEM
r7100aJIpHOTO XapaKTepa 3KOJOTHYECKUX POo0OJIeM U MyTel X PELeHUS;

8) apanTanuM K M3MEHAIMUMCS YCJOBHAM CONMATBHOM M NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKY U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUS, TUIOTE3bl 00 00BEKTaX M SBJICHUAX, B TOM UYHCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh JE(PUINUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIOD  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
OPUHUMAaeMble pEIIeHUsT U JAEUCTBUSA, (POPMYIUPOBAaTH U OLIEHUBATh PUCKH U
HOCNEACTBUSL, (POPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOEHMsI IpOrpaMMbl MO0 MaTeéMaTUKE Ha YPOBHE OCHOBHOIO
oOmrero oopazoBanus y o0yuaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJabTaThl, XapaKTepU3yIIIHuecs OBJIaJICHHEM YHHUBEPCATbHBIMU
MO3HABATEIIbHBIMU  JIEHCTBUSIMH,  YHHUBEPCAIBHBIMH  KOMMYHUKATHBHBIMHU
JEHCTBUSMU M YHUBEPCATBHBIMU PETYJISATUBHBIMU JICHCTBUSMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
ba3oBble JJornueckue aeicTBUA:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKUX
OOBEKTOB, TIOHATHUH, OTHOIIEHUH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHI, yCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(UKALINY,
OCHOBaHUS 7151 000OIIEHHS U CPaBHEHHSI, KpUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh,  (GOPMYyIUpPOBaTb U  MPEoOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IPOTUBOPEUNS
B (hakTax, AAHHBIX, HAONIONEHUSAX M YTBEPKICHUSX, MpEAsiaraTb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;



JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, NEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIOUCHHH 110 aHATIOTHH;

pa30upaTh JTOKa3aTEIhCTBA MATEMATHYCCKUX YTBEPXKACHHUHN (NIPSMBIE W OT
IPOTUBHOTO), TMPOBOJUTH CAMOCTOATEIBHO JI0KA3aTE€IbCTBA MaTEMaTHYECKHX
(bakToB, BBICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHSATh METOJ] MaTeMaTUYeCKOW WHAYKIHH, OOOCHOBBIBATH COOCTBEHHbBIC
paccyXJ1eHus;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIIMK ¢ y4€TOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareibckue 1eiCTBUS:

UCTIONB30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHMUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMy,
CaMOCTOSITENIFHO YCTaHABIMBATh MCKOMOE U JaHHOe, (OpMUPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIIaHYy OSKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIOACHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTH TMOJYYEHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHNUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEUICHHUs 3a/1a4H;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (OPM IIPEICTABIICHHUS,

BbIOMpaTh (QopMy TmpencraBieHUs HWHPOpMAIMU W WIIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSMU,

OIICHMBATh HAAEKHOCTh MH(OPMAIIUU TIO KPUTEPUSIM, TPEIIOKEHHBIM HWIIH
chOpMYITMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIe T1eCTBHS:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU H
HEeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXAaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIICHHS 3a/auu,
KOMMEHTHUPOBATh MOJYYEHHBIN Pe3yJIbTaT;

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOJemMbl, pellaeMol 3a7aud, BBICKA3bIBATh HJEU, HAIIEJIEHHbIE Ha TIOUCK
pelleHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKIECHUAMH JIPYTUX YYaCTHUKOB



nuanora, oOHapy>KMBaTh PAa3jIM4Me M CXOICTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIHpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3a/laud, SKCIIEPUMEHTA, UCCIEIOBaHUSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MPE3EHTAllUK U OCOOEHHOCTEH ayIUTOpHUY;

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaIbHOU
paboThl MpU pEIICHWHM Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh 1eJb
COBMECTHOM JesATENbHOCTH, IUIAHUPOBATH OPraHU3allii0 COBMECTHOM paboThI,
pacmpenenarTb BUIIBI paboT, JOTOBapHBAaThCS, OOCYKIATh MPOLIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (popMax palboThl (00CYXIEeHHs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMB» U HHBIC); BBINOJIHATH CBOIO 4YacTb paboOThl U
KOOPAUHUPOBATH CBOU JEHCTBHUS C JIPYTMUMH YJIEHAMH KOMAaH[IbI, OILICHUBAThH
KauecTBO pe3yjbTaTa M KAaueCTBO CBOEr0 BKJIaJa B OOIIMH pe3yJbTaT 0
KputepusiM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

PerynsiTuBHbBIE YHHBepcaJbHbIe Yy4eOHbIe NeiiCTBHUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IPYIIIOBOE);

CaMOCTOATENIBHO COCTABJIATH IUIAH, aJrOPUTM pELIEHUS 3aJadd (MU €ro
4acTh), BBIOMpaATh CIIOCOO pEIIeHUS ¢ YYETOM HMEIOIIUXCI pPEeCypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuii ¢ yuéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, YDMOIMOHAJILHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peluieHus MaTeMaTUYECKOM 3aJ]auu, CAMOMOTHUBALIUU U PEPIICKCUU;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUHU 3a/1ayH,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa AECATEIBHOCTHU IOCTABJIECHHON L€ U
YCIOBUSIM, OOBSACHATH MPUUYUHBI JOCTHKEHHS WK HETOCTHXKEHUS LIEeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIp@XXaTh AMOLMU MPH H3yUYEHUU MaTEMaTHYECKHMX OOBEKTOB M (PaKTOB,
JaBaTh SMOLMOHAIBHYIO OLEHKY PELICHHS 3a4a4H.

INPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4yenus B 7 kiaacce 00y4aromuics MOIYyUUT CIETYIOIINE TPEIMETHBIC
pEe3yJbTaTHI:
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Yurate wuH(OpMaIMIO, TPEACTABICHHYI0 B TaOmuIax, Ha [auarpaMmax,
NPECTaBISTh JaHHbIE B BUAE TaONHUIl, CTPOUTH CTOJOMKOBBIE (CTOJIOYATHIC) U
KpPYTOBBIE AHArpaMMbl TI0O MACCUBaM 3HAYCHUI.

OnucelBaTh M  HMHTEPHPETUPOBATH  pEANbHbIC  YHCIOBBIE  JAHHbBIC,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcnonb3oBaTh Il OMUCAHUS JAHHBIX CTATHUCTUYECKHE XapPaKTEPUCTUKHU:
cpenHee apupMeTHYecKoe, MeJlMaHa, HauOoJblllee U HaUMEHbIee 3HAYCHUS,
pa3max, KBapTHJIH.

HmeTs npencTaBiieHUE O JIOTMUECKUX YTBEP)KIEHHUSAX U BbICKA3bIBAaHUSX,
YMETb CTPOUTh OTpULAHUS, (POPMYIHpPOBATH YCIOBHBIE YTBEPXKICHUSA INIpU
peIlleHnH 3a/a4, B TOM YHCIIEe U3 IPYTUX y4eOHBIX KypCOB, HMETh MPEICTaBICHHIE
0 TEOpPEeMax-CBOWMCTBAaX M TeOpeMax-NMpU3HAKAX, 0 HEOOXOAMMBIX M JOCTATOYHBIX
YCIOBUSIX, O METO/I€ 0KA3aTENbCTBA OT MPOTHUBHOTO.

NmMeTrs 1peAcCTaBICHHE O CIy4alHOM W3MEHYMBOCTH HA IpUMEpax
pe3ynbTaTOB HM3MEPEHHU, IIeH, (PU3NYECKUX BEIWYUH, AHTPOIIOMETPUUYCCKUX
TaHHBIX, UMETh TPEICTABICHNE O CTATUCTUYECKON YCTOWYNBOCTH.

Hcnonb3oBaTh Il OMUCAHUSI JTAHHBIX YacTOThl 3HAYEHUM, TPYNIUPOBATH
JTAaHHBIE, CTPOUTH TUCTOTPAMMBI TPYNITHUPOBAHHBIX JTAHHBIX.

Hcnonp3oBath rpadsl s peuieHust 3afad, HUMETh MpPEJICTaBICHUE O
TepMUHAX Teopuu TpadoB: BepiivHa, pedpo, 1enb, UK, MyTh B rpade, uMeTh
npejacraBieHue 06 06xoje rpada u 06 OPUEHTHPOBAHHBIX rpadax.

K koHIly 00y4yeHus B 8 kiacce 00y4aromuiics MOJIyduT CIETyIOIINE TPEeIMETHBIE
pe3yJIbTaThI:

OnepupoBaTh MOHATUAMU MHOKECTBA, TOAMHOKECTBA, BBIIIOJIHATH ONEPALINN
HaJ| MHOXECTBaMH: OOBEAUHEHHUE, T[EePECeUEHUE, MEePEeUUCHISITh DIIEMEHTHI
MHOKECTB C HCIIOJIb30BAHUEM OPraHW30BaHHOTO Tepedopa U KOMOMHATOPHOTO
[IpaBUjia YMHOXEHMUS.

HaxonuTh BEpOSATHOCTH CIy4alHBIX COOBITUM B CIy4aWHBIX OMbITAX, 3HAS
BEPOSITHOCTH  3JIEMEHTapHbIX COOBITUH, B TOM 4YHUCJI€ B OIbITaX C
PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU, UMETh MOHSATUE O CIy4ailHOM
BBIOODE.

OnuceiBaTh JaHHBIE C MOMOUIBIO CPEAHMX 3HAYEHUNW W MEpP PACCEUBAHHUS
(zucriepcuss U CTaHIAPTHOE OTKJIIOHEHHWE). YMETh CTPOUTH M MHTEPIPETUPOBATH
JyarpamMMbl pacCeMBaHusl, UMETh MPEJCTABICHUE O CBSI3U MEXIY HaOII0JaeMbIMU
BEJINYMHAMM.

NMetp mipencTaBieHWE O JepeBe, O BepmmHax u peéOpax Jepesa,
UCIIOJIb30BaHUNU JCPEBLEB IIPU PEIICHUU 3a]1a4 B TCOPUU BEPOATHOCTEH, B IPYTrUX
y4eOHBIX MaTEMAaTUYECKUX Kypcax U 3a7ad U3 Jpyrux y4eOHbIX NIPEIMETOB.

OmnepupoBaTh MOHATUEM COOBITHSI KaK MHOXKECTBA HJIEMEHTAPHBIX COOBITUI
CJIy4allHOTO OIIbITA, BBINOJHATH OMNEpPALMU HaJ COOBITHSMM, UCIOJIb30BaTh IPU
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pellieHnH 3a7ad auarpaMmbl Difiepa, YUCIOBYIO MPAMYIO, IPUMEHATh (HopMyIty
CJIO’KEHMS BEPOSTHOCTEN.

[lonp30BaThCA MPABWIOM YMHOKEHUS BEPOSTHOCTEW, MCIIOIB30BaTh JEPEBO
JUIsl TPEICTABIEHUS CIIy4ailHOro OIbITa NpU pelleHuu 3anad. OnepupoBath
HOHSTHEM HE3aBHUCUMOCTH COOBITHIA.

K xoHniry 00y4yeHus B 9 ki1acce o0y4aromuics MoayyuT CIeAyIoIue MpeIMEeTHbIC
pe3yJIbTaThI:

[Tonb30BaThCd KOMOWHATOPHBIM TMPABHJIOM YMHOXKEHHUS, HAXOJIUTh YHCIIO
IIEPECTAaHOBOK, YHUCIIO COYETAHUM, MOJIb30BaTbCs TpeyrojibHUKOM Ilackans mpu
pelIeHnN 3aj1a4, B TOM YKCJI€ Ha BEIYMCIIEHUE BEPOSITHOCTEH COOBITUIA.

Hcnonb30BaTh  IOHATHE  T'€OMETPUYECKOM  BEPOATHOCTH,  HAXOIUTH
BEPOSITHOCTU COOBITUN B OMBITAX, CBSA3AHHBIX CO CIy4YallHBIM BHIOOPOM TOYEK M3
IJIOCKOM (DUTYPBI, OTPE3Ka, JJIUHBI OKPY>KHOCTH.

HaxoauTh BEpOATHOCTU COOBITHI B ONBITaX, CBA3AHHBIX C UCIBITAHUIMH 0
JIOCTHXKEHUS MIEPBOTO YCIEXA, B CEPUAX UCTIbITAHUN bepHymu.

NmeTh nipencTaBiieHUE O CIIyYalHBIX BEJIMYMHAX W OMO3HABATH CIIyYaWHbBIC
BEJIMYMHBI B  SIBJICHUAX OKPYXKAIOIIETO0 MHpA, OINEPUPOBATH  IMOHATHEM
«pacupeaeieHue BEPOATHOCTEW». YMETh CTPOUTH PaCHPEACIEHUS] BEPOATHOCTEN
3HAYEHUH CIy4YalHbIX BEJIMYMH B U3YYEHHBIX OIbITaX.

Haxoaute MaTeMaTu4ecKoe O0XKUIAHUE U JUCIIEPCUIO CIYYANHOW BEJIMYUHBI
[0 PaCIpPENCIICHUI0, NPUMEHATh YMUCIOBBIE XapaKTEPUCTUKH HN3YUYCHHBIX
pacnpeneneHui Npyu peeHny 3a1a4.

NmeTp mpeacraBieHHE O 3aKOHE CIyYaWHBIX YKCEI KakK O IMPOSBICHUU
3aKOHOMEPHOCTA B CIIy4YallHOM WM3MEHYMBOCTH, IOHMUMATh MATEMATHYECKOE
000CHOBaHME OJIM30CTH YACTOTHI U BEPOSTHOCTU COObITHS. IMETh MpecTaBieHue
O POJIM 3aKOHa OOJIBIIIUX YKCEN B IPUPOJIE U OOIIECTRE.
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TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne KonuyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jie/ioB U Hpaxr | (gu¢poBbIe)
Konrtpoa HYeCK
n/  TeM MPOrpaMMbl Beero BHbIE e oOpa3oBaTe/ibHbIE
11 paboTsI E:lﬁOT pecypc},l
[[BubmuoTexa [JOK
. TlpencTannenne AaHHbX 4 1 https://m.eds00.ru/596d814c]
bubmuoreka [{OK
2 Onucatenbuas craTucruKa 8 1 1 https://m.edso0.ru/596d814c
. bubnuoreka [{OK
3 CoryHainas usMEHIMBOCTS S 1 https://m.edso0.ru/596d814c
bubnunoreka LIOK
4 Brenenme B Teopuio rpagos 4 https://m.edso0.ru/596d814c
bubnuoreka [{OK
S Jloruxa 3 https://m.edso0.ru/596d814c
6 BepositHOCTB M yacToTa 5 1 bubnuoreka [IOK
Clly4yaifHOro coObITHS https://m.eds00.ru/596d814c
7 [ToBTOpenue, 06001IeHNE, 5 1 bubmuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/596d814c
OBIIEE KOJIMYECTBO YACOB 34 5 4
I10 ITPOTPAMME
8 KJIACC
KoaunyecTBo yacos DJIEKTPOHHbIE
Ne HanmenoBanue pa3ieiioB u Kouroo HPacKT (uudgposrbie)
n/m TeM NPOrpaMmbl Beero ,,H,,,ep * ,,ee o0pa3oBartejibHbIE
pa6oTsI s]aﬁoT pecypcebl
1 [ToBTOpeHue kypca 7 kimacca bubmuorexa [IOK
https://m.edsoo.ru/032cfeff
bubnunoreka LIOK
2 Muoxectsa https://m.edsoo.ru/032cfeff
3 BeposiTHOCTB cityyaiiHOTO bubnuoteka [IOK
COOBITHS https://m.edsoo.ru/032cfeff
4 OnucarenpbHasi CTaTUCTHKA. but6mmoreka [IOK
PaccenBanne naHHBIX https://m.edsoo.ru/032cfeff
5 Brenenue B Teoputo rpadoB bubmmorexa LIOK
https://m.edsoo.ru/032cfeff
bubnunoreka LIOK
6 Jloruia https://m.edsoo.ru/032cfeff
| oo g oy bumorera 0K
o https://m.edsoo.ru/032cfeff
BEPOATHOCTEM



https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
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VcaoBnas BEPOATHOCTD,

8 YMHOKEHHUE BEPOSITHOCTEN 3) bubmorexa LIOK
’ https://m.edsoo.ru/032cfeff
HE3aBUCUMBIC COOBITHS
9 [ToBTOpEeHME, 0000MIIECHNE, 5 1 bubnmnoreka HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/032cfeff
OBIIEE KOJIMYECTBO YACOB 34 3 1
110 I[TPOI'PAMME
9 KIIACC
KoauyecTBo yacos DJIEKTPOHHbIE
Ne HaumenoBaHue pa3jieioB 1 Hpaxr | (gu¢poBbIE)
Konrtpoa HYecK
n/n TeM NpOrpaMMbl Beero BHBIC e o0pa3oBaTte/ibHbIE
pa6oTsI ];:160T pecyp(:bl
bubnuoreka [{OK
1 Tosropenue kypea 8 kracca 3 https://m.edso0.ru/8b68c39f
bubnunoreka LIOK
2 DJIEMEHTEI KOMOUHATOPHKH 6 https://m.edso0.ru/8b68c39f
3 I'eomerprueckas BEpOSITHOCTD 3 bubmmorexa LHOK
https://m.edso0.ru/8b68c39f
bu6nmorexa LIOK
4 Wcnerranus bepuyim 6 https://m.edso0.ru/8b68c39f
5 CrnyuaiiHas BelMunHa 3 bubmmorexa LIOK
https://m.edso0.ru/8b68c39f
6 YuciioBble XapaKTEPUCTUKHU 6 bubmmnoreka HOK
CIIyYalHBIX BEIUYUH https://m.eds00.ru/8b68c39f
bubmmoteka IIOK
! 3axon bonbumx wmcen 3 https://m.edso0.ru/8b68c39f
8 [ToBTOpeHnue, 06001ICHNE, 4 1 bubmuoreka [JOK
cHCTeMaTH3aIus 3HaHUH https://m.edso0.ru/8b68c39f
OBIIEE KOJIMYECTBO YACOB 34 1 0
110 I[TPOTPAMME



https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIACC
Koa .
AT IIpoBepsiembie I[PEJIMeTHbIe pe3yJabTaThbl 0CBOEHHSI OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA
pe3yjabTara
5 BeposiTHOCTh U cTaTHCTHKA
Yurate wuHpOpMANHIO, TPEICTABICHHYIO B TaOiWIaxX, Ha guarpammax,
51 MIPEACTABIISITh JJAHHBIC B BHJIC TAOJIMII, CTPOMTH JHUAarpaMMbl (CTOJIOMKOBBIC
(croyib4aTeie) U KPyroBbie) MO MAaCCHBAM 3HAYCHUN
59 OnuceiBaTb ¥ UHTEPHPETUPOBATH  peaJbHbIC  YHCIOBBIE  JaHHBIE,
' MIPEACTABICHHBIC B TAOIHMIIAX, HA JUarpaMMax, rpadukax
Hcrnonb30BaTh I ONMHMCAHMS JTAHHBIX CTATUCTHYECKUE XapaKTCPHUCTHKHU:
5.3 cpenHee apudmernyeckoe, MeauaHa, HAWOOJBIIEE W  HAMMCHBIIEE
3HAYCHMSI, pa3Max
HNMerp mpencraBieHHe O CIy4yalHOM HM3MEHYMBOCTHM HA IPHUMEpPAX IIEH,
54 buznuecKkux BCJIMYMH, AHTPOIIOMETPUUECKUX JIAHHBIX HMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kona .
TR IIpoBepsiemble HPEILMCTHBIC pe3yabTaThbl 0CBOEHHMSI OCHOBHOM
0o0pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA
pe3yabTara
5 BeposiTHOCTh U cTaTHCTHKA
N3Bnekate u mpeoOpa3oBbIBaTh WHGOPMAIUIO, MPEACTABICHHYIO B BHJIEC
51 TabNuI, auarpamm, rpauKoOB, MPEJCTABIATH JaHHbIE B BHUAE TaOJHIL,
Jauarpamm, rpagukoB
OnuceiBaTh JTaHHBIE C MOMOIIBIO CTAaTUCTUYECKHUX IMOKA3aTeNIe: CpeIHuX
5.2 3HaUeHUH W Mep paccewBaHus (pa3Max, AHUCIEPCHs W CTaHIApTHOE
OTKJIOHCHHE)
53 HaxoauTe 4acTOTHI YHCIOBBIX 3HAYEHHUI M YaCTOTHI COOBITHH, B TOM YHCIIE
' M0 pe3ylbTaTaM U3MEPEeHU U HaOI0IeHU I
HaxoauTh BEpOSATHOCTH CIIy4aliHBIX COOBITHUI B OMbBITaX, 3HAsl BEPOSTHOCTH
54 AJIEMEHTApHBIX COOBITHI, B TOM YHCJIE B OIBITaX C PaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMU
55 Hcnonb3oBarh rpaduyeckue MOJEIH: JACPEBO CIy4aHOTO SKCIEPUMEHTA,
' Juarpammsl Diiiepa, yuciaoBasi npsiMas
OnepupoBaTb MNOHSATUSMU: MHOKECTBO, IMOJAMHOXECTBO; BBIMOJIHATH
5.6 OTIepaliiil HaJl MHOXXECTBAMHU: OOBEIWHEHHE, TEPECEUCHHE, TOTOJTHEHUE;
MEPEUUCIIATH 3JIEMEHTHI MHOKECTB, IPUMEHSATh CBOMCTBA MHOKECTB
5.7 Hcnonp3oBarh Tpadudeckoe MPEICTABICHUE MHOMXECTB M CBS3EH MEXKIY
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HUMU U1 OIMCAHMs MPOLIECCOB U SBJICHUMN, B TOM YHUCIE NPU PEIICHUU
3a[a4 U3 APYrux y4eOHBIX MPEIMETOB U KyPCOB

9 KIIACC
Kon .
AT IIpoBepsiembie NpeIMeTHbIE Pe3yIbTaTbl 0CBOCHHs OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTh U cTaTHCTHKA
W3Bnekath ¥ TpeoOpa3oBbIBaTh HHGOPMAIHMIO, TPEACTABICHHYIO B
51 pasIMYHBIX HMCTOYHMKAX B BHUAEC TaOJNWI, JuarpamM, rpaduKoB,
NPECTaBIIATh JaHHbBIE B BUZE TAOJHII, AUarpamMm, rpadukoB
59 Pemarp 3amaum opraHu3oBaHHBIM IepeOOpPOM BapHAHTOB, a TaKXKe C
MCII0JIb30BaHUEM KOMOMHATOPHBIX IIPABUJI U METO/I0B
53 Hcnonbs30Bark OnucareabHble XapaKTEPUCTUKHU JUII MAacCHBOB YHCIIOBBIX
JIAHHBIX, B TOM YHCJI€ CPEAHUE 3HAYEHUS U MEPbl PACCEUBAHUS
54 HaxoauTh 4acToThl 3HAUEHUN M 4aCTOTHI COOBITHS, B TOM YHUCIIE MOIb3YSICh
pe3ysibTaTaMu MPOBEACHHBIX U3MEPEHUIN 1 HAOJIFO ICHUN
HaxoauTbs BEpOSITHOCTH Cy4ailHBIX COOBITHI B M3Y4YEHHBIX OMNbITaX, B TOM
5.5 Yucae B ONBITAX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMH, B
CepUsIX UCIBITAHUN 10 MIEPBOI0O yCIeXa, B CEpUsAX UCIBITaHUN bepHyun
56 Nwmets NPE/ICTABICHIE O CIIy4yalHOM BEJIMYHMHE M O paCIpeAcIICHUH
BEPOSITHOCTEN
HNmets mnpeacraBieHHE O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSIBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4alfHOH M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIINX

YHCceJl B IPUPOJIe U 00IIecTBE
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue NaHHBIX B BUJE TAONIUL, 1uarpamm, rpadukoB. 3anoiHeHue Tabau,
51 YTEHHUE U TIOCTPOSHUE AUArpaMM (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYrOBBIX). UTeHHE
' rpadukoB peasibHBIX MpoleccoB. V3Bneduenne nHGoOpMAIUU U3 JUarpaMm U Tabiul,
MCII0JIb30BaHUE U MHTEPIPETALUs JaHHBIX
OmnwucarenpHasi CTaTUCTHKA: CpegHee apu(MeTHdecKoe, MeauaHa, pa3Max,
5.2 HauOoNblllee W HaUMEHblIee 3HAa4YeHHWs] Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHON U3MEHYMUBOCTH
Crny4aiiHbIid SKCTIEPUMEHT (OIBIT) U CIy4aliHOE cOObITHE. BeposATHOCTh M YacToTa.
5.3 Ponb ManmoBeposSTHBIX W MPAKTHYECKH JOCTOBEPHBIX COOBITHII B MpHpOAE U B
oOuiectBe. MoHeTa U UTrpasibHast KOCTh B TEOPUH BEPOSITHOCTEN
I'pad, BepmuHa, pebpo. Ctenenp BepumuHbl. Yncno pédep u cymMMapHasl CTEIECHb
5.4 BepmnH. [Ipencrasienune o cBsznoctu rpada. Llenn u mukiel. [Tyt B rpagdax. O6xox
rpada (siinepoB myts). [Ipencrasienne 06 opueHTHpOBaHHOM rpade. Pemenue 3agau
C TIOMOIIIBIO rpadoB
8 KUIACC
Kon IIpoBepsieMblii JJIEeMEHT COePKAHUSA
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBnenue qaHHBIX B BUAE TaOJIUL, AMArpaMM, rpauKoB
50 MHO0€ecTBO, 3JIEMEHT MHOKECTBA, MOJIMHOKeCcTBO. Onepanuy HaJ MHOKECTBaMU:
' 0o0beIMHEHNE, IEPECEUCHHUE, TOTIOTHEHHE
53 CBolicTBa onepauuii HaJ MHOKECTBAMHU: II€PEMECTUTEIBHOE, COYETATENIbHOE,
pacnpeaenuTeNbHOe, BKIIOYEHUS
54 Hcnonb3oBanue rpaanqecxoro IIPEICTABICHHUS] MHOKECTB Il ONMCAHUS PEATbHBIX
MIPOLIECCOB U SIBJIEHUH, IPU pPEUICHUH 3a/1ad.
55 W3mepenune paccenBaHUs JaHHbIX. Jlucmepcuss U CTaHAApTHOE OTKIIOHEHHE
YHCIOBBIX Ha0OpoB. Jlnarpamma pacceuBaHUs
OneMeHTapHble cOOBITUS ciydaiiHOoro ombita. CirydaiiHble coObITHs. BepositHOCTH
56 coObITHii. OTBITEI ¢ PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. CaydailHbIN
' BbIOOp. CBsI3b M@Ky MAJIOBEPOSITHBIMUA U MTPAKTUYECKH JOCTOBEPHBIMU COOBITHUSMU
B IIPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa AE€pEeBbEB: €IMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCAUYECH
5.7 BEPIINHBI, CBA3b MEX]Y YHMCIOM BEpIIMH M yucioM pédep. IlpaBmiio yMHOXKEHHS.
Pemenue 3anad ¢ momoribio rpadoB
58 [IporuBononoxxubie coObITHSA. Jnarpamma Dinepa. OObeAMHEHUE W TEPECCUCHHUE
coObITHil. HecoBmecTHbIe coObITHsI. DOpMyIIa CI0KEHUs BEPOSITHOCTEH
5.9 VYcnoBHas BeposTHOCTb. [IpaBriio ymHO)eHus. HezaBucrumbie coObITHS
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HpC,I[CTaBJ'IeHI/Ie OKCIICpUMCHTAa B BHUIAC ACPEBaA. Pemenne 3aJa4 Ha HaXO0XICHUC

510 BEPOATHOCTEN € IOMOIIBIO JIEPEBA CIYUYallHOI0 3KCIIEpUMEHTA, JUarpamm Jisiepa
9 KIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
5 BeposiTHOCTB U cTaTUCTHKA

51 [IpencraBnenne naHHBIX B BHJE TaONMI, AuUarpaMM, rpadukoB, WHTEpIpETaLus
JaHHbIX. YTeHue u noctpoeHue Taliull, AuarpamMmm, rpaKoB M0 peabHbIM JJaHHBIM

5.2 [TepecranoBku U akTopuan

5.3 CoueTaHus U YUCIIO COUYCTaHUN

5.4 Tpeyronpauk [lackans. Pemenne 3a1a4 ¢ HCIOIb30BaHHEM KOMOMHATOPHKHU

55 I'eomerpuueckas BeposiTHOCTh. CirydaifHbI BBIOOP TOYKH M3 (DUTYPBIHA TUIOCKOCTH,
13 OTpe3Ka U U3 IyTU OKPYKHOCTH

5.6 HcnelTanue. Ycnex u Heynada. Cepust HCIIBITAHUH 10 IEPBOTO ycIexa

57 Cepuss ucnbiTanuii bepHymnu. BeposiTHocTH COOBITUH B CEpUM  UCIBITAHUN
bepnynnu

5.8 CrnyuaiiHas BeJIMUMHA U paclpeesIeHUE BEPOSITHOCTEN

59 Maremarnueckoe oxujgaHue U gucnepcus. [IpuMepsl MaTeMaTUYECKOrO OKUIaHUS
KAaK TEOPETUYECKOTO CPEAHETO 3HAUCHHUSI BEIIMUNHBI

510 MaremaTtnueckoe OXUJaHUE U TUCIIEPCUs CIyYalHOW BEIMYHHBIUHCIO YCIIEXOB B
cepuu ucnblTanuii bepuymim»

511 [TonsiTe o 3akoHe OonbIIKX yHcel. M3MepeHne BepOsATHOCTEH C MOMOIIBIO YacToT.

Ponb u 3HaueHune 3aKoHa OONBIIMX YUCEN B MPUPOJIC U 00IIECTBE
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IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon

npose  JIpoBepsieMble TpeOOBaHMs K NPEJIMETHBIM Pe3yJIbTATaM OCBOEHHsI OCHOBHOM
oo 00pPa30BaTEJbLHON NPOrPaMMbI OCHOBHOI'O 0GLIEr0 00pa30BAHUS HA OCHOBE

mpeso  Pr'OC

BaHHUSA

YMeHHe omnepupoBarbh IOHATHAMHU: MHOXKECTBO, IIOAMHOXECTBO, OIECPALMM HaJ
MHOXKECTBaMH; YMEHHE ONEpUPOBATh MOHATUSAMU: Tpad, CBA3HBINA rpad, 1epeBo, MUK,

1  npuMeHAT, HMX TpU  peIlIeHUH 3ajad; YMEHHME MCIIOJIb30BaTh Ipaduueckoe
IIPEACTABICHUE MHOECTB JUIS ONMCAHUS PEAIBHBIX IPOLECCOB M SBJICHUM, INPH
peleHNH 3a1a4 U3 APYTUX YUeOHbIX IPEIMETOB

YMeHue OIICPUPOBATL IIOHATHUAMU: OIIPCACIICHUC, aKCHOMA, TCOpPpEMA, NOKA3aTCIILCTBO,
2 YMCHHUC pacClio3HaBaTb HCTHUHHBIC M JIOKHBIC BBICKA3bIBaAHWA, IMPHUBOJAUTH IMPUMCPBI U
KOHTPIIPUMEPDLI, CTPOUTDH BBICKA3bIBAHHA U OTPHULIAHUA BBICKa3bIBaHHI

YMeHue onepupoBarh NOHATUSAMHU: HATYpajJbHOE YMCIIO, MPOCTOE U COCTABHOE YHCIIO,
JIENIMMOCTh HAaTyPAJIbHBIX YUCEJ, NPU3HAKU JEIMMOCTH, LIEJIO€ YNCI0, MOAYJb YHCIIA,
OOBIKHOBEHHAas ApoOb M AECATUYHAs pOoOb, CTAHJAPTHBIA BHJI YUCIIA, pallMOHAIBLHOE

3  4WCio, WppalMOHAIFHOE YHWCIO, apu(METHUECKWH KBaJpaTHBIA KOpPEHb, YMEHHE
BBITIOJHATh JEMCTBUS C YACIAMH, CPAaBHUBATh U YHOPSAAOYUBATh YMCIIA, IIPEICTABIISTH
YUCJIa Ha KOOPJAWHATHOM NPSIMOM, OKPYIVIATh YHCIA; YMEHHUE JeIaTh NPUKUIAKY U
OLICHKY p€3yJIbTaTa BBIYMCICHUN

YMeHue onepupoBaTh MOHATUSAMHU: CTENEHb C LEJbIM MOKa3aTeaeM, apupMeTHndecKui
KBaJIpaTHBI KOpPEHb, MHOT'OWIEH, ajredpanyeckas IpoOb, TOXKAECTBO; 3HAKOMCTBO C
KOpDHEM HAaTypalbHOH cTeneHW OoJbIlle €IWHUIIbI; YMEHHUE BBIIOJIHATH PacuéThl IO
(dbopmynaM, mpeoOpa3oBaHus LEIbIX, TPOOHO-PAIIIOHATIBHBIX BBIPAXKEHUN U BBIPAKEHUI
C KOpPHSIMH, Pa3JI0KEHNE MHOTOUYIEHA HA MHOXKHUTENIN, B TOM YHCJIE C UCIIOJIb30BAaHUEM
(dbopMyI1 pa3HOCTH KBaJIpaToB U KBaJpaTa CyMMbl U Pa3HOCTH

YMeHue omnepupoBaTb IOHATUSMHU: YHUCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJIHOH
IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOW; YMEHHE pelaTh
JMHEWHBIE M KBaJpaTHbIE ypaBHEHMs, JAPOOHO-pAallMOHANbHbIE YpPaBHEHHsS C OJHOM
IIEPEMEHHOM, CHCTEMBI JBYX JIMHEMHBIX YpPaBHEHMU, JMHEHHBIE HEPABEHCTBA U HUX
CHCTEMBI, KBaJlpaTHbIE U APOOHO-pallMOHATIBHBIE HEPABEHCTBA C OJITHOW MEPEMEHHOI, B
TOM 4YHCJIE IPU PEUIEHUH 3a]a4 U3 JPYTruX MPEeIMETOB M MPAKTUYECKUX 3a/1a4; YMEHUE
MCIOJIb30BaTh KOOPJMHATHYIO MPSAMYIO U KOOPAMHATHYIO TIOCKOCTH Uil H300paXKeHUs
pEILICHHI YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MNOHATUAMHU: (QyHKUMA, Tpaduk QYHKUMHU, HYIU (QYHKUIHH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA, IPOMEKYTKH BO3pacTaHusl, yObIBaHUs, HAaHOOIIbIIEE U
HauMEHblIee 3HAYeHHs (DYHKIUM; YMEHHME OIEepUpOBaTh MOHATUAMHU: HpsMas

g  [PONOPLHOHAILHOCTE, JUHeWHas (QYHKIUS, KBaapaTudyHas (QyHKOMs, oOOpaTHas
MPOTOPIIMOHABHOCTD, Tapaboja, rurepoosia; ymMeHHue CTPOUTh rpaduku (yHKIUH,
UCTOJIb30BaTh TpadUKu AJIsl ONpPENEICHUs] CBOMCTB IMPOIECCOB M 3aBUCHUMOCTEH, s
peleHust 3aa4 U3 Ipyrux y4eOHBIX IPEIMETOB U PEATbHOMN KU3HHU; YMEHHUE BbIPAXKaTh
(dbopMynaMu 3aBUCUMOCTH MEX]y BETMYMHAMU

7 YmMmenue OIICpHUPOBATH  TTOHATUSAMMU! IOoCJIICAOBATCIBHOCTD, apI/I(bMeTI/I‘IeCKaH n




19

F€OMETPUYECKAsl IPOTPECCUU; YMEHHE UCII0JIb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN,
(hOopMyIIbI CyMMBI M OOIIIErO YjieHa MPH PEIICHUH 3a/1a4, B TOM YHCIE 3a/1a4 U3 IPYTHX
y4eOHBIX IPEIMETOB U PEaTbHOM KU3HU

YMeHue pemarh 3aaud pa3HbIX TUIIOB (B TOM YHMCJIE HA MPOLEHTHI, JOJU U YacCTH,
JBIDKEHHUE, paboTy, IIEHy TOBApOB U CTOMMOCTBH MOKYIOK M YCIYT, HAJIOTH, 33Ja4d U3
o0nacTu ympaBieHUS JIMYHBIMA W CEMEMHbIMU (UHAHCAMM); YMEHHE COCTaBIISATH
BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA M CUCTEMBI II0 YCJIOBHIO 3aJauM, UCCIIEI0BATh
MOJIyY€HHOE pEellleHre U OLIEHUBATh MPaBIONOJ00HOCTh MOJyYEHHBIX Pe3yJIbTaTOB

YMeHue omnepupoBaTh MOHSATUSAMU: (QUTypa, TOYKA, OTPE30K, MpsMas, JIyd, JIoOMaHas,
yroj, MHOTOYIOJbHHK, TPEYIOJIbHUK, PABHOOCIPEHHBIH W  PaBHOCTOPOHHHIA
TPEYTOJbHUKH, TPSIMOYTOJBHBI TPEYroJdbHUK, MeIuaHa, OWCCEKTpHCa W BBHICOTA
TPEYTOJIbHUKA, YEeTHIPEXYTOJIbHUK, TapaJljIesiorpaMM, poMO, MPSMOYTOJbHHUK, KBaJparT,
Tpamenusi; OKPYKHOCTb, Kpyr, KacaTellbHas; 3HAKOMCTBO C IPOCTPAHCTBCHHBIMHU
dburypamu; yMeHue pemiath 3aJadd, B TOM 4YHCJIC M3 IOBCCIHCBHOW >KWU3HHU, Ha
HaXO0X/ICHUE TCOMETPHUSCKUX BEIMYMH C IPUMEHEHUEM U3YYCHHBIX CBOHCTB QUTYp H
(hakToB

10

11

12

13

14

YMeHue omnepupoBaTh IOHSTUSMHU: PABEHCTBO (DUIYp, PaBEHCTBO TPEYrOJIbHUKOB;
[IapaJUIEIbHOCTh M NEPIEHAUKYJISPHOCTh  IHPSAMBIX, YroJl  MEXIYy IPSMBIMH,
NEepPIEHINKYIISAp, HAKJIOHHAs, MPOEKUus, nojaodue ¢uryp, moaoOHbIE TPeyroabHHUKH,
CUMMETPHUSI OTHOCHTEIIBHO TOYKHM M NPSIMOW; YMEHHE paclo3HaBaTb pPABEHCTBO,
CUMMETpPHIO M Tojo0ue ¢Guryp, napamiesbHOCTh M MEePHeHIUKYIIPHOCTh MPSAMBIX B
OKPY’KaroIlleM MHUpe

YMeHne onepupoBaTh MOHATUSIMH: JJIMHA, PACCTOSHHE, YTod (BeIWYMHA yTriia, CHHYC U
KOCHHYC YIJIa TPEYroJIbHMKa), IUIOIIA/lb; YMEHUE OLIEHUBATh pa3Mepbl MPEIMETOB M
00BEKTOB B OKPY’KAIOIIEM MUPE; YMEHHE MTPUMEHATHh (DOPMYJIIbI IEpUMETpa U TUIOMIATH
MHOTOYTOJTbHUKOB, JJIMHBI OKPY>KHOCTH W IUIOMIAIM Kpyra, o0bemMa MpsSMOYTOJIbHOTO
napajuieJienuIe/a; yMeH|ue IPUMEHSITh TPU3HAKH PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O
CyMMe€ YTJIOB TpeyroyibHuka, reopemy Iludaropa, TpuroHoMeTpuieckre COOTHOIICHUS
JUISL BBIYMCIIEHUS JUTHH, PACCTOSHUH, IO

YMmenue n3obpaxaTh mI0ckue GUrypbl 1 ©X KOMOMHALIMHU, IPOCTPAHCTBEHHbIE (PUTYPbI
OT pyKH, C TIOMOLIBIO YEPTEKHBIX HMHCTPYMEHTOB M D3JEKTPOHHBIX CPEACTB IO
TEKCTOBOMY WJIM CUMBOJIBHOMY OITMCAHHIO

YMeHue onepupoBaTh MOHATHSAMU: MPAMOYTOJIbHASA CUCTEMa KOOPJIHUHAT; KOOPIAHHATHI
TOYKH, BEKTOpP, CyMMa BEKTOpPOB, IPOMU3BEIAECHUE BEKTOpa Ha 4YHCIO, CKaJISIPHOE
MPOU3BEJICHUE BEKTOPOB; YMEHHE HCMOJIb30BATh BEKTOPhl W KOOPAWHATHI JJISI
MIPEJICTABJICHUSI IAHHBIX U PEUICHHs 3a7a4, B TOM YUCIIE U3 IPYTHX YU4eOHBIX MPEIMETOB
U peaJbHOU KU3HU

YMeHue onepupoBaTh MOHSATHUSAMH: CTOJOMKOBBIE W KPYTOBbIE JHArpaMMbl, TaOJIHIIbI,
cpenHee apudmernyeckoe, MennaHa, HauOoJblllee U HaUMEHbIIee 3HAYEHHs, pa3max
YHUCIOBOTO Habopa, yMEHHe W3BJIEKaTh, HHTEPIPETUPOBATH U MPeoOpa3OBbIBATH
nH(popMalMio, TPEACTAaBICHHYI0O B TalOiMIaXx M Ha JuarpamMmax, OTpPa)<arollylo
CBOMCTBA M XapaKTEPUCTHKU PEAIbHBIX IPOLECCOB U SBJICHUN; YMEHHE paclo3HaBaTh
M3MEHYMBBIE BEJIMUMHBI B OKPYKAIOILIEM MUpE

15

YMeHne ornepupoBaTh MOHATHSAMHU: CIyY4alHBIA ONBIT (CIydalHBIA HKCIIEPUMEHT),
AJIEMEHTApHOE COObITHE (JEMEHTApHBIM HCXON) CIY4YailHOTO OmbITa, CilIy4aiiHOe
COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE HAXOIUTh BEPOSITHOCTH CIyYalHBIX COOBITHI
B OMBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAapPHBIMU COOBITUSIMH; YMEHHE pelaTh 3a/lauu
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MCTOAOM OpPIraHM30BaHHOI'O nepe6opa U C HCIIOJIBb30BAaHHUEM IIpaBHJIa YMHOXXCHUS,
YMCHHUC OLCHHUBATL BCPOATHOCTHU PCAJIbHBIX COOBITHI U SIBJICHI/If/'I, IIOHUMATb POJib
IMPAKTUYCCKH OOCTOBCPHBIX W MaJlOBEPOATHBIX COOBITHI B OKpyXaromeM MHUPE U B
KHU3HHU; 3HAKOMCTBO C IIOHATHCM HC3aBHCHUMBIX COGBITHﬁ; 3HAKOMCTBO C 3aKOHOM
OOJILIINX YKCEN U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHue BRIOMPATh MOAXOASAIINN U3yYEeHHBIN METO JIUIsl pEIIeHUs 3a]1a4M, IPUBOIUTH
MpUMEpbl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KU3HHU, PACIO3HABATH
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKU B UCKYCCTBE, OMHUCHIBATh OT/ICIbHBIC BBIJAIOIINECS
pe3yibTaThl, MOJIYYEHHBIE B XOJI€ Pa3BUTUS MATEMaTUKU KAaK HAyKW, MPUBOAUTH
MpUMEPBbl MATEMATUUYCCKUX OTKPHITHH M MX aBTOPOB B OTEUECTBEHHOH M BCEMHUPHOM
HUCTOPHUH
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HNEPEYEHDB 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 31€eMEHT COAePKAHUSA
1 Hucna 1 BBIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
19 OOBIKHOBEHHBIC U JCCSITHYHBIC IPOOH, MPOIEHTHI, OCCKOHECUHBIC MEPUOAHUECKUE
npodu
1.3 Panmonanshblie yncna. Apudmernyeckue onepamnnu ¢ palruoHaIbHBIMU YUCIaMU
1.4 JleiicTBUTENBHBIC YKCa. ApU(DMETHICCKUE ONIEPAUN C ICHCTBUTEIIHHBIMU YHACTAMH
15 Hpn6nn>1<é}£Hme BBIYUCIICHUSI, TTPaBHUJIa OKPYTIICHHS, IPUKUIIKA U OLIEHKA Pe3yJIbTaTa
BBIYHCIICHU
2 AnreOpandyecKkue BhIpaKCHUS
2.1 bykBeHHble BbIpakeHUs (BbIPaXKEHHS C IEPEMEHHBIMHU )
29 Crenens ¢ nensiM nokazareneM. CTeneHb ¢ palluoOHaNbHBIM MoKa3aTeneM. CBoiicTBa
CTCTICHH
2.3 MHorouieHbl
2.4 Anrebpanueckast JpoOb
25 ApudmeTnaeckuii KOpeHb HATypaJlbHON cTemneHu. J[eHcTBus ¢ apudMeTHYeCKHUMHU
KOPHSIMH HATYpaTbHOU CTCTICHH
3 YpaBHCHHS 1 HEPABCHCTBA
3.1 ensie u npoOHO-panoHaIbHbIe YpaBHEHUSI. CUCTEMBI K COBOKYITHOCTH YPAaBHEHHI
39 Llensie w npoOHO-palioHANBHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
HEPABEHCTB
3.3 Pemenne TekCTOBBIX 33124
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHs IOCIEI0BATEILHOCTEH
4.2 Apudmerndeckas u reomeTpudeckas mporpeccun. @opMyia CI0XKHBIX MPOIIEHTOB
5 OyHKIMH
Oyukums, cnocodsl 3aganus GyHkuuu. I'paduk pynkuun. O6macTh onpeneneHus u
51 MHOeCTBO 3HaueHui QyHkuuu. Hynmu ¢yskuun. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
[TpoMexxyTK MOHOTOHHOCTH (YHKIMA. MaKCUMyMbl W MHUHUMYMBI ()YHKITUH.
Haubonbiiee u HanMeHblllee 3Ha4eHHe QYHKIIMU Ha IPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbI KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue Gurypsl 1 UX CBOMCTBA
7.2 TpeyroabHHUK
7.3 MHOroyrojabsHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKiuX BEIUUYUH
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7.6 BekTopsl Ha TI0CKOCTH

8 BeposTHOCTh M cTaTUCTHKA
8.1 OmnwucarenbHasi CTATUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHuoxecTBa
8.5 I'pads
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YYEBHO-METOJINMYECKOE OBECIIEYUEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA
Maremaruka. BeposTHocTh U cratuctuka: 7-9-e kiacchl: 0a30BBI YpOBEHb:
y4ueOHuK: B 2 4actiax, 7-9 wmaccel/ Beicouxuit W.P., Smenko W.B.; mox pen.
Amenko U.B. — AxunronepHoe o6mectBo «M3narenbectBo «IIpocBenenmey.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

VYHuBepcaibHblii MHOTOYPOBHEBBIN COOpHUK 3anad. 7 — 9 knaccel. CTaTUCTHKA.
BepositHocts. KomOunaropuka. [Ipaktnueckue 3amgauun. — U.B. fmenko,

N.P. Beicouxui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

https://m.edso0.ru/7f41a302 butmmoreka [{OK.
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[Ipunoxenue
K paboueii mporpamme OO0
y4eOHOroKypca «BepoaTHOCTh U CTATUCTHKA»

®Dopmbl yueTa padoyeil MPOrpaMMbl BOCIIMTAHMS
B pa0oyeii mporpaMMe o MaTeMaTHKe
Pabouass mporpamma Bocnutanus MBOY «COII Ne 21 um. C.M.
XOIIOMSTHCKOTO» ~ peanu3yeTcss uepe3 HCIOJIb30BaHHUE BOCIHUTATEIHLHOTO
MMOTEHITATA YPOKOB MAaTEMATHKH.

Ota paboTa OCYIIECTBISAETCS B CAEAYIOMUX (hopmax:

e NOOYXJIEHHE 00YyYaroIUXCsl COOJII0JaTh Ha YPOKE OOIENPUHSATHIE HOPMBbI
MOBEACHUS, TIPABUIIa OOIICHHS CO CTAPIIMMHU (TIe1arornyeCKUMH pabOTHUKAMMU)
U CBEpCTHUKaMU (OOYyHarONIMMUCS), MPUHIUIB y4eOHOW JUCUUILTUHBI U
caMOOpraHu3allnu;

e TMPUBJICYCHHE BHUMAHHS 00YJaAIONIUXCS K IIEHHOCTHOMY aCIEeKTy U3y4aeMbIX
Ha ypoKax IMpEeIMETOB, SBJICHHUM, COOBITUI dYepe3:  JIEMOHCTPALUIO
oOydaromuMcsi MPUMEPOB  OTBETCTBEHHOTO, TPAXAAHCKOTO  IOBEACHHUS,
MPOSIBIICHUST YEJIIOBEKOIIOOUS M JOOPOCEpCYHOCTH; oOpalieHne BHUMaHUs Ha
HPaBCTBEHHBIC aCMEKTHl HAYYHBIX OTKPBITHH, KOTOPHIE M3YYarOTCS B JTaHHBIN
MOMEHT Ha YpOKE; Ha JesTeNeil HayKH, MOJIUTUKOB, CBA3aHHBIX C U3y4aeMbIMU
B JaHHBIA MOMEHT TEeMaMH, Ha TOT BKJAJ, KOTOPHI OHW BHECIH B Pa3BUTHE
Halell cTpaHbl W MUpPa, MPUMEPHl MX XWU3HHW, HA MOTHBBI HX IOCTYITKOB;
WCIIONIb30BaHWE HAa  ypokax WHGOpMalWW, 3aTparuBarolleil  Ba)KHBbIC
collMajbHble, HPABCTBEHHBIE, STUUECKHE BOIIPOCHL;

e HCIOJb30BaHUE BOCHUTATEIBHBIX BO3MOXHOCTEH COAEpKAHUS Y4EOHOro
npeaMeta Juisi GOpMUPOBAHUSL Yy OOYYArONIUXCS POCCHUMCKUX TPATUITMOHHBIX
JTYXOBHO-HPABCTBEHHbIX M COLMOKYJBTYPHBIX IIEHHOCTEH uepe3 moadop
COOTBETCTBYIOIIUX TEKCTOB [IJII WM3y4YEHHUS, MTPOOJEMHBIX CHUTyallud st
0OCY>KJIEHHs B KJIacCe;

e WHUIIMHPOBAHUE OOCYXKICHHI, BBICKA3bIBAHWI CBOETO MHEHHUS, BBHIPAOOTKHU
CBOETO JJMYHOCTHOTO OTHOIICHHUS K U3y4aeMbIM COOBITHSIM, JTUIIaM;

e BKIIOUEHUE B YPOK HIPOBBIX MPOIEAYP, KOTOPHIE MOMOTAIOT MOAIEPIKATh
MOTHBAIIMIO O0YJArOIIMXCS K TIOMYyYEHUIO 3HAHWH, Haa)KMBAHUIO TTO3UTHUBHBIX
MEXKIUYHOCTHBIX ~ OTHOIICHWH B  KJIacce, TOMOTAOT  YCTaHOBIEHUIO
n00poxkenaTeIbHON aTMOC(hEphl BO BPEMSIyPOKa;

e NPUMEHEHHWE HA ypPOKE HWHTEPAKTUBHBIX (OpM pabOTHI, CTUMYIHPYIOITUX
MO03HABATEJIbHYIO MOTHBAIIMIO O0YYaIOIINXCS;

e NPUMEHEHHE TpPYNHoBOM paboThl MWW paboThl B MapaX, KOTOpbIE
CIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHAHON pabOThl U B3aMMOJCHCTBHIO C
APYTUMU 00yYaroIUMUCS;
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e BHIOOpD M HUCHONB30BAaHME HAa YPOKAX METOJOB, METOAMK, OKAa3bIBAIOIIHUX
BOCITUTATEIbHOE BO3ACHCTBUE HA JUYHOCTh B COOTBETCTBHH C BOCITUTATEIbHBIM
UJEAIOM, LEIbI0 U 3aJJa4aMH BOCIIMTAHUS;

e VUHULMHUPOBAHWME W  TOAJEPKKA  HCCIEAOBATEICKOW  JEATEIbHOCTH
IIKOJBHUKOB B (hOpME€ BKIIOYEHMS] B YPOK DPA3IMUYHBIX HCCIEI0BATEIbCKUX
3alaHull, 4YTO JlaéT BO3MOXHOCTh OOYyYaroIMMCsI HPHOOPECTH HAaBBIKU
CaMOCTOSITEJIBHOTO PELICHUs] TEOPETUYECKOW MpPOOJIEMBbI, T€HEPUPOBAHUS U
oopmiIeHHs COOCTBEHHBIX THIIOTE3, YBAKUTEIBHOIO OTHOLIEHUS K YYKUM
uaesM, yOJIMYHOTO BBICTYIUICHUS, apIYMEHTUPOBAHUS U OTCTaUBaHUS CBOEH
TOYKH 3PEHUS;

YCTaHOBJICHHE YBAKUTEIbHBIX, JOBEPUTEIbHBIX, HE(POPMATbHBIX OTHOLIEHUHN
MEXy YUUTEJIEM U YYEHUKAMHU, CO3aHUE Ha YPOKaX SMOLUOHAIBHO-
KOM(OPTHOM cpebl.



