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HOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM 1HM(POBOM MHpE BEpPOSITHOCTh W CTAaTHUCTHKA
npuoOperatoT Bc€ OONBIIYI0 3HAYUMOCTh, KaK C TOYKH 3PCHHS
MPAKTUYECKUX TMPWIOKEHHH, TaKk ©W HMX poIM B 00pa3oBaHUW,
HEO0OXOMMOM KaXXIoMy 4esoBeKy. Bospactaet umcno mpodeccuit, mpu
OBJIAJICHUM KOTOpPBIMH Tpedyercss Xopomias ©Oa3oBasi IOATOTOBKA B
00JacTh BEPOSITHOCTH M CTATUCTUKU, Takas MOJATOTOBKA Ba)KHA Jis
MPOJIOJDKCHUST 00pa3oBaHUS W I yCHEITHOW MPOQeCCHOHAITBHON
KapbepBhl.

Kax[p1il 4elIoBEK INOCTOSHHO NPWHHMAET DPEIICHHWS HAa OCHOBE
UMEIOLIUXCA Y HETO JaHHBIX. A JIJI1 000CHOBAaHHOI'O MPUHSATHUS PELICHMUS
B YCJIOBUSIX HEJOCTaTKa WM M30bITKAa MH(OpPMALIMA HEOOXOIUMO B TOM
YHUCIIe XOpOIIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUYECKOE
MBIILIEHHUE.

HMIMeHHO 103TOMY OCTpO BCTalla HEOOXOAUMOCTh CHOPMHUPOBATH y
oOyuaromuxcst (pPyHKIIMOHAJIBHYIO TPaMOTHOCTb, BKJIFOUAOIYIO B Ce0s B
KaueCTBE HEOTHEMJIEMOM COCTaBIIAIONICH YMEHHE BOCHPHUHMMATh U
KPUTHUYECKH  aHAIM3UPOBaTh HWH(GOpPMAIMIO, TPEACTABICHHYIO B
pa3auuHbIX (Qopmax, MOHUMaTb BEPOSATHOCTHBIM XapaKTep MHOIHX
peaNbHBIX IMPOLECCOB W 3aBUCHMOCTEH, IPOU3BOAUTH IPOCTEUIINE
BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMHU MPUHIIMIIAMH cOopa,
aHalM3a U MPEACTaBICHUS JaHHBIX U3 Pa3UYHbBIX cep KU3HU 00IIecTBa
U rocyJapcTBa NpuodmaeT o0y4armuxcs K 00ECTBEHHBIM HHTEPECAM.
N3ydyeHne OCHOB KOMOWHATOPUKHM PA3BUBAET HABBIKM OpraHHU3aIUU
nepedopa W MoAcyY€Ta YKucCiia BapUaHTOB, B TOM YHCJE B MPHUKIATHBIX
3ajayaXx. 3HAKOMCTBO C OCHOBaMHU TeOpuu rpadoB  CO3MAET
MaTeMaTHYeCKU (QyHIAMEHT i1 (OPMUPOBAaHUS KOMIIETEHIUH B
obOnactu WHGPOPMATUKU U HUPPOBBIX TexHonoru. Ilpu wuzydyenun
CTaTUCTUKU U BEPOSITHOCTH 00OralliarTcs MpeICcTaBIeHHs 00yJyaronxcs
O COBPEMEHHOM KapTMHE MHUpa U METOoAax €ro HuCCIeA0BaHus,
dbopMupyeTcsi MOHUMaHUE POJIM CTATUCTUKUA KaK MCTOYHHUKA COLMAJIBHO
3HaYUMOW HMHGPOpPMALMU M 3aKJIAJbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO
MBIIUICHUS.

B cooTBeTCTBHM € JAaHHBIMM LEISIMH B CTPYKTYypE IPOrpaMMBI
yaeOHOro Kypca «BeposiTHOCTh W CTaTHUCTHKAa» OCHOBHOTO OOIIETO
0o0pa30BaHMs BBIJEIECHBI CIEAYIOIIUE COJIEPKATEIbHO-METOIUYECKHE



muHun:  «lIpeacraBnenrie JaHHBIX W ONMUCATENbHAs CTATUCTUKAY,
«BeposiTHOCTEY», «DIeMEHThl KOMOMHATOpUKH», «BBenaeHune B Teopuio
rpadoBy.

Conepxxanne ymHHM «lIpeacraBineHue NAaHHBIX M ONMCATENIBHAS
CTaTHCTUKA» CIIY)KUT OCHOBOW i (POPMHUPOBAHUS HABBIKOB PabOTHI C
uHpoOpMalMel: OT UYTeHHWA W  HMHTEpPOpeTaluud  HHPOpMAIUH,
MIPEACTABICHHOW B Ta0NWIaX, Ha AWarpamMMmax W rpadukax, 10 cOopa,
IIPEACTABJICHNS U aHAIN3a JTAHHBIX C MCIOJIb30BAHUEM CTATHCTUYECKHX
XapaKTepUCTHK CpeIHUX M paccenBaHusa. Pabotas ¢ gaHHBIMU,
oOydJaroniecsi ydarcsi CUMTBIBATb M HWHTEPHPETHPOBATH JIaHHBIE,
BBIJIBUTaTh, APTYMEHTHUPOBATh U KPUTHUKOBATh MPOCTEUIINE THIOTE3bI,
pPa3MBIIUIATh HAJ (akTopaMu, BBI3BIBAIONIMMUA H3MEHYMBOCTh, U
OLICHUBATh UX BIIMSIHUE HA PACCMaTPUBAEMbIE BEJIUYMHBI U IIPOLIECCHI.

WHTYyUTUBHOE TMpPEACTaBICHUE O CIy4YalHOM W3MEHYMBOCTH,
HCCJICIOBAHUE 3aKOHOMEPHOCTEN u TCHICHIIUN CTAaHOBHUTCS
MOTHBHUPYIOIIEH OCHOBOM JJISI U3YUYEHUS TEOPUU BEPOATHOCTEN. bonbiioe
3HAYCHHE HMEIOT IIPAaKTUYECKHE 3aJaHus, B YAaCTHOCTH OMNBITHI C
KJIACCHYECKUMU BEPOSTHOCTHBIMHU MOJEISIMHU.

[lonsiTue BEpOSITHOCTM BBOJUTCA KakK Mepa MpaBIONOA00us
ciyqaifHOTO coObIThA. [lpu m3ydeHun ydeOHOro Kypca oOydarommecs
3HAKOMSATCS C MPOCTEUIIMMU METOAAMHU BBIYMCIEHHUS BEPOSTHOCTEN B
CIIy4alHBIX JKCIIEPUMEHTaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
HCXOJIaMH, BEPOSTHOCTHBIMM 3aKOHAMM, IO3BOJISIFOUIMMHU CTaBUTh U
pemiath OoJee CIOXKHBIE 3ajayd. B yueOHbIA Kypc BXOISAT HayalbHbIE
NpEACTABICHUS] O  CIy4YalHBIX BEJIMYMHAX W HMX  YHCJIOBBIX
XapaKTepUCTHKAX.

B pamkax yueOHOro Kypca OCYILECTBISETCS 3HAKOMCTBO
oOyJaronxcsi ¢ MHOXXECTBAMM W OCHOBHBIMU OIEpalUsMH  HaJ
MHO>KECTBAMH, PACCMATPUBAIOTCA MPUMEPHI TPUMEHEHUS U1 PELICHUS
3a/1a4, a TaKXe MCIIOJb30BAHUSI B JIPYTHMX MATEMaTUYECKUX Kypcax H
y4€OHBIX MpEAMETAX.

B 7-9 knaccax wusydaercs yueOHbIi Kypc «BepoATHOCTH
CTaTUCTHKa», B KOTOPBIA BXOAAT paznensl: «lIperncraBieHue naHHBIX U
onucaresbHas CTaTUCTHUKAY, «BepoaTHOoCThY, «ONEeMEHTHI
KOMOMHATOpUKN», «BBeaeHue B Teoputo rpadoB.

Ha wusyuenue yueOHOro kypca «BeposATHOCTb U CTaTHCTHUKA»
orBonutca 102 gaca: B 7 kiacce — 34 vaca (1 gac B Heneno), B 8 Kiiacce —
34 qaca (1 gac B Henenmo), B 9 kitacce — 34 daca (1 4ac B Hezelo).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBneHre MaHHBIX B BHUAEC TAOMWIl, AWarpamMm, TpaduKoB.
3anonHeHue TaOJMIl, YTEHUE U TOCTPOCHUE AuarpaMm (CTOJIOMKOBBIX
(cTronbuarbix) W Kpyrobix). UTteHue rpadukoB peasbHBIX MPOIECCOB.
W3Bneyenne umHDOpManMu W3 guUarpaMM M TaOJHIl, UCIOJIb30BAaHUE H
WHTEPIpETANNs TaHHBIX.

OnucarenpHasi CTaTUCTHKA: CpeaHee apudmeTudeckoe, MeauaHa,
pa3max, HauOoOJbIllee M HaUMEHbIIEe 3HA4YeHHs Habopa YHUCIOBBIX
naHHbIX. [Ipumepsl cirydailHOM U3MEHYUBOCTH.

CnyyaliHplii  3KkcnepuMeHT (OmBIT) U CliydallHOe  COOBITHE.
BepositHocTs M uactota. Poib  ManoBEpOATHBIX M MPAKTHYECKU
JIOCTOBEPHBIX COOBITUI B MPUPOJIe U B oOliecTBe. MoHeTa U UrpaibHas
KOCTb B TEOPHU BEPOSITHOCTEM.

I'pad, Bepmmua, pebpo. CremeHb BepmmHBL. Ywmcmo pedep wu
CyMMapHas creneHb BepinH. [IpencraBnenue o cBsizHocTH rpada. Llenn
u nukibl. [Tyt B rpadax. O6xon rpada (sitnepoB nyts). [IpencraBnenue
00 opueHTHpOBaHHOM Ipade. Perenue 3a1au ¢ momouiso rpagos.

8 KJIACC

[IpencraBieHue JaHHBIX B BUIE TAOJIUL, TUarpaMM, rpaguKoB.

MHO0XeCTBO, 3JIEMEHT MHOYKECTBA, MOAMHOXKECTBO. Onepanuu Haj
MHOKECTBAMHU: O0OBEIWHEHHEe, TepeceueHue, aononHeHne. CBoiCTBa
omnepauudid HaJ MHOXECTBAMM: IIE€PEMECTUTEIBHOE, COYETATEIBHOE,
pacupenenuTenbHoe,  BKIOYeHusa.  Mcmonb3oBaHue — rpauyeckoro
IIPEACTABIICHUSI MHOXKECTB JUIA OIMCAaHHUS PEaJbHBIX IPOLECCOB U
SIBJICHUM, ITPU PELLICHUH 3a/1a4.

N3mepenne paccenBaHus JaHHbIX. Jlucmepcuss M CTaHOApTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOpoB. J[MarpamMma paccenBaHMs.

DJeMeHTapHbIe COOBITHS Cily4aiiHOro onbiTa. CiyyaiiHble COOBITHSL.
BepositHocTi coObITHIl. ONBITEI ¢ PABHOBO3MOXHBIMU 3JIEMEHTaPHBIMU
coObiTusAMU. CiydaliHblii BeIOOp. CBSI3pb MEXIY MAaJOBEPOSITHBIMU U
MPAKTHYECKH JOCTOBEPHBIMU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE.

JepeBo. CaolicTBa J€PEBBEB: €MHCTBEHHOCTh MyTH,
CYILIECTBOBAHME BUCSYEH BEPIIMHBI, CBSI3b MEKIY YHCIOM BEPIIMH U



gucioM péoep. IlpaBuno ymHoxkeHus. Pemienue 3agad ¢ MOMOILBIO
rpados.

[IpotuBonosnoxHeie coobITUs. JnarpamMmma Ditnepa. O0be1uHEHNE U
nepeceueHre cooObIThil. HecoBmecTHble coObITHs. DopMylia CIOKEHUS
BEPOATHOCTEW.  YCIOBHAasE  BEPOATHOCTb.  [IpaBuino  yMHOXEHHs.
HezaBucumelie coObiTusi. IlpeacraBienue s3xkcepuMeHTa B BUJE JIepeBa.
Pemenne 3amad Ha HAaXOXKJIECHHE BEPOSATHOCTEHW C IMOMOIIBIO J€peBa
CIIy4allHOr0O 3KCIIEPUMEHTA, THarpamm JUjepa.

9 KUIACC

[IpeacraBneHure NaHHBIX B BUJAE TaONUI, AWAarpamm, TpaduKos,
UHTEpHpeTanusi AaHHBIX. UTeHHe M TOCTpOoeHuEe TalJull, JAuarpamu,
rpaduKoB MO peasbHbIM JIAHHBIM.

[TepectanoBkn u ¢aktopuan. CodeTaHWs W YHCIO COYCTAHUH.
Tpeyronsauk  Ilackans. Pemenne 3amad ¢ UCIOJIB30BAHUEM
KOMOWHATOPUKHU.

['eomerpuueckass BeposATHOCTh. CiayyailHbli BBIOOp TOYKH U3
¢burypsl Ha IIIOCKOCTHU, U3 OTPE3Ka U U3 AYT'H OKPY>KHOCTH.

HcnbiTanne. Yenex m Heypada. Cepusi MCHBITAaHUKA 1O IEPBOTO
ycnexa. Cepus ucnbitanuii bepaymm. BepositTHocTn coOwiTHil B cepuu
ucnblTaHui bepHyu.

CinyyaiiHass  BelMYMHA W PACIpEIEIICHHE  BEPOATHOCTEM.
MaremaTnyeckoe oxxkumanue u aucnepcus. [Ipumepsl MaTreMaTH4eCcKOro
OKMJAHUS KaK TEOPETUYECKOrO0 CPEAHEr0 3HAYCHMS BEJIIMYHHBIL.
MaremaTnyeckoe OKMIAHUE U AUCIIEPCUs CIIyYalHOW BEJIMYUHBI «YUCIIO
YCIIEXOB B CEpUH UCIIBITAHUN bepHyium».

[Tonstne o 3akoHe OompImx uncen. M3MepeHwne BEepOsSTHOCTEH C
MOMOIIIbIO 4acTOT. Posib 1 3HaUeHne 3akoHa OOJIBIINX YKCET B IPUPOJE U
oO1iecTBe.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOrpaMMBbl YUEOHOTO Kypca
«BeposaTHOCTh U CTATUCTUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHUYecKoe BOCIUTAHME:

IIPOSIBJICHUEM HMHTEpPECa K MPOLUIOMY M HACTOSILEMY POCCHMCKON
MAaTE€MaTHKH, LIEHHOCTHBIM OTHOLIEHHWEM K JOCTHXEHUSM POCCUICKHUX
MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKON IIKOJbI, K HCIIOJIb30BAHUIO
ATHX JOCTH)KCHHUI B APYTUX HAyKax U MPUKIAJAHBIX chepax;

2) rpa:kIaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEM TIpaKAaHMHA U
peanu3aluy €ro mnpas, IMPEJACTaBICHUEM O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHMSI ~ PA3NUYHBIX  CTPYKTYp, SBJICHUH, TMPOIEAYD
Ipa)JIaHCKOTO O0IIeCTBa (HAIpUMEDP, BBIOOPHI, OMIPOCHI), TOTOBHOCTHIO K
OOCYXKJEHUIO OJTUYECKUX MpoOJieM, CBSI3aHHBIX C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTHKEHUH HAyKH, OCO3HAHUEM Ba)XKHOCTH MOPAJIBHO-
ATUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE y4acTHE B PELICHUU MPAKTUYECKUX 3a]1a4
MaTeMaTU4eCKON HaIIPaBJICHHOCTH, OCO3HaHUEM BaKHOCTH
MaTEeMaTHYeCKOro o0Opa3oBaHUsl Ha NPOTSHKEHUMM BCEW JKU3HU IS
ycnemHol  npoeCcCHOHAIBHOW  JEATEIbHOCTH M pPa3BUTUEM
HEOOXOJMMBIX yMEHUH, OCO3HaHHBIM BBIOOPDOM M IOCTPOEHUEM
WHJUBUyAIbHOW TPAaeKTOpPUM OOpa30BaHUSl M S>KU3HEHHBIX ILJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) hcTeTHYeCcKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHUSATHIO
MaTEeMaTHYeCKUX OOBEKTOB, 3a/ay, PEIICHUH, pacCyXICHUH, YMEHUIO
BHJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'0 O3HAHMA:

OpUEHTAlMEN B EATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpencTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS UEJIOBEKa,
MPUPOIBI U OOLIECTBA, MOHUMAHUEM MATEMAaTHUYECKOW HAyKU KaK cepbl
YEJIOBEUECKON JAESATENBHOCTH, 3TAlOB €€ pa3sBUTHA M 3HAYUMOCTH IS



pa3BUTHS  LMBWIM3ALUH, OBJAJACHUEM  SA3BIKOM MAaTE€MaTUKUd U
MaTeMaTUYeCKOM  KYyJIbTYpOHM Kak CpEACTBOM IO3HAHUS  MHPAa,
OBJIAJICHUEM IIPOCTEUILINMHA HaBBIKAMHU HCCIIEN0BATENIBCKOM
NEATENBHOCTH;

6) ¢usuueckoe BocnuTaHHe, (POPMHPOBAHHME KYJIbTYPHI
310POBbS U IMOIHOHAJIBLHOIO 0JIATONOJTYYMS

TOTOBHOCTBIO TMPUMEHATh MATEMATHUYECKUE 3HAHHS B MHTEpecax
CBOETO 3/10POBbsI, BEJICHUS 3J0POBOr0 00pa3a KU3HHU (30pOBOE MUTAHUE,
cOaaHCUPOBAHHBINA PEKUM 3aHATUI U OTIbIXA, peryisipHas (uznyeckas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBIKa pe(pICKCUH, MPU3HAHUEM
CBOEro IIpaBa Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4ejioBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHHE:

OpHEHTAallMEd Ha IPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM UL
pelieHuss 3ajady B 00JIACTM COXPAHHOCTH OKpYXKAIoIEeH Ccpejpbl,
MJIAHUPOBAHMS MOCTYIKOB M OLICHKM MX BO3MOKHBIX IMOCJEICTBHI IS
OKpYXalolled  cpefpl,  OCO3HaHMEM  TIJ00albHOrO  Xapakrepa
HKOJIOTMYECKUX MPOOJIEM U ITyTEH UX PEIICHHUS;

8) aganTanusi K M3MEHSAKINMMCH YCJIOBHAM COLMAJIBHOH H
NPUPOJAHON cpeabl:

FOTOBHOCTBIO K JCHCTBUSM B YCIOBUSAX HEOINPEACIEHHOCTH,
MOBBIIICHUIO YPOBHS CBOEM KOMIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
NEATENbHOCTh, B TOM YHCIE YMEHUE YYHUTBbCS Yy JPYTHX JIOAEH,
npuoOperaTh B COBMECTHOM JESTENIbHOCTH HOBbIE 3HAHUS, HABBIKU U
KOMIIETEHIIMH U3 OTIbITA APYTHX;

HEO0OXOAMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUI, B TOM YHUCIE
(dbopMyIIMpoBaTh UAEH, MOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSX, B
TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABaTh ACPUIMTHI COOCTBEHHBIX
3HAHWHN U KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYallMI0, BOCIPUHUMATD
CTPECCOBYIO  CHUTyallMl0  KakK  BbI30B, TpeOyloLUid  KOHTpMED,
KOPPEKTUPOBATh IPUHUMAEMbIE PELLIEHUS U AEUCTBUA, (POPMYIHPOBATH U

OLIEHHBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC YUeOHbIE el CTBUSA

ba3oBble Jioruueckue AeMcTBUA:



BBEISIBIIATH W XapaKTEPH30BaTh  CYIIECTBECHHBIC  IPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, TIOHSATHH, OTHOIICHUH MEXKIY
MOHSATHUSIMU, bopMyIUpOBaThH onpeeIeHus MOHSITHUH,
yCTaHABJIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK  KJIacCU(UKAIINH,
OCHOBaHUS s OOOOWIEHHS W CpaBHEHHs, KpUTEPUU
IPOBOAMMOTIO aHAIIN34;

BOCIIPUHUMATh, ()OPMYIMPOBATh U MPEOOPA30BHIBATH CYXKIACHUS:
YTBEPAUTEIIbHbIE U OTpPULIATEIbHBIC, CAMHUYHBIC, YACTHBIE U
o0111e, yCI0BHBIE;

BEISIBIIATH MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3H U
MPOTUBOPEYHS B (haKTax, JaHHBIX, HAOIIOICHHUSIX U YTBEPIKICHHUSX,
npeajiaraTb KpUTEpUM JUIsl BBISIBJICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

nenatb  BBIBOABI C  HCIOJB30BAHMEM  3aKOHOB  JIOTHKH,
JMEAYKTUBHBIX ¥ WHIYKTUBHBIX YMO3AKITIOUCHHUH, YMO3aKIIOUCHUN
110 aHAJIOTHH;

pa3OupaTh  J0OKa3aTeIbCTBA MATEMATHUYECKUX  YTBEPKICHUIM
(mpssMble ¥ OT TMPOTHUBHOTO), MPOBOJUTH CAMOCTOSTEIHLHO
HECJIOXKHBIE JI0Ka3aTebCTBA  MAaTeMaTUYECKHUX bakToB,
BEICTpaWBaTh  apTryMEHTAIMIO,  TNPUBOJAWTH  NPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHHUS,
BBIOMpATh croco0 pemieHus y4yeOHOW 3amaud  (CpaBHUBATH
HECKOJbKO  BapuMaHTOB  peIleHUs, BbIOWpaTh  HauOolee
MOJIXOISIINHA ¢ y4ETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciieoBaTe/IbCKHe JeiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIEIOBATEIbCKUNA HHCTPYMEHT
MO3HAHUA, bopMyIHUpOBaThH BOIIPOCHI, (bukcupyroime
MPOTUBOpPEYHE, TMPOOJIEMy, CaMOCTOSITCIIbHO yCTaHABIWUBAThH
UCKOMOE W JaHHOe, ()OpPMHPOBATH THIOTE3y, apTyMEHTHPOBATH
CBOIO TMO3UIINI0, MHEHUE;

OPOBOJUTH IO  CaMOCTOSITENIBHO  COCTaBJIEHHOMY  IUIaHY
HECJIOXKHBIM  OKCHEPUMEHT, HEOOJIbIIOe HCCIEOBAaHUE IO
YCTAHOBJICHUIO  OCOOEHHOCTEM  MaTeMaTH4YeCKOro  OOBEKTa,
3aBHCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOSTENIbHO (OPMYIUPOBATh OOOOIIEHUST W BBIBOJBI IO
pe3yibTaTaM  MPOBEAEHHOTO  HAOIONEHUS,  HCCIEIOBAHMS,
OIICHUBAThH JOCTOBEPHOCTH MOITYUYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHHI;



IIPOTHO3UPOBATH BO3MOJKHOC PpPAa3BUTHC IIpoOECCa, a TaKIKC
BBIIBHUI'aTh IIPCAIIOJIOKCHHNA O €T0 PA3BUTHU B HOBBIX YCJIIOBHUAX.

Pabora c nnpopmanueii:

BBISIBJISITH HEJAOCTATOYHOCTh U M30BITOYHOCTH HMH(pOpMALUH,
TaHHBIX, HEOOXOIMMBIX JJIsl PEIICHUS 3aa4u;

BBIOUpATH, aHaAJIM3UPOBATh, CHUCTEMAaTHU3HPOBAThH u
UHTEPIPETUPOBATh HMHPOPMAIUIO Pa3IMYHBIX BHIOB U (HopM
IpEJICTaBICHNUS;

BBIOMpATH bopmy MIPEICTABIICHHUS uHdopmauu u
WLTIOCTPUPOBATh pelIaeMble 3aJaud CXeMaMH, Juarpammami,
WHOM TpaduKoii 1 NX KOMOMHAIIMSIMH,

OIICHMBATh  HAASKHOCTH  MHGOOpPMAIMU  TI0  KPUTEPHUSIM,
peI0AKEHHBIM y4uTeIeM WIH chopMyITUpOBaHHBIM
CaMOCTOSITENIBHO.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI:

BOCIPUHUMATh W (HOPMYJIUPOBATH CYKICHHUS B COOTBETCTBUHU C
YCIOBHSIMH M ICISAMH OOIICHHS, SICHO, TOYHO, TI'PaMOTHO
BBIPAKATh CBOIO TOUKY 3PCHUS B YCTHBIX M IMHUCHBMEHHBIX TEKCTaX,
JaBaTh TOSCHCHHUS IO XOJy PCIICHMS 3aJiauyd, KOMMCHTHPOBATH
TIOJTyYEHHBIH PE3yJIbTaT;

B XoJe OOCYXJEHHUS 3aJaBaTh BONPOCHI II0  CYIICCTBY
00CyXTaeMOi TEMbI, IPOOJIEMBI, PeIllacMOl 3aa4H, BbICKa3bIBATh
UJCH, HAaIlCJCHHBIC HA IIOMCK PEIICHHUS, COIOCTABISATH CBOH
CYKICHHS C CYXJICHHAMH JPYrdX YYaCTHUKOB JIMAjora,
0OHapyXHMBaTh pa3INYUe M CXOJCTBO IIO3HIHMK, B KOPPEKTHOU
dbopme GpopMyIIMpOBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;
IPEACTABIIATh PE3yJbTaThl pEIICHUS 3aJaud, OKCIICPUMCHTA,
UCCIICJIOBAHMS, IPOCKTa, CAMOCTOSTEILHO BBIOMpATh (opmar
BBICTYIUICHHS C Y4YETOM 3a/Jad MPEe3CHTAllMH W OCOOCHHOCTEH
ayJINTOPHH,

IMOHMMAaTh M HKCIOJb30BaTh IPEUMYIICCTBA KOMAHIHOW U
WHIUBUTyaJIbHON paboTHI pu PCIICHUU y4eOHBIX
MaTeMaTHYECKUX 3a/1a4;

NPUHUMATh IIeJb COBMECTHOW JICATEIBHOCTH, IUTAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaeisaTh BHIBI padoT,
JIOTOBApUBAThCsd, OOCYXKJAaTh IIPOLIECC M PE3yibTaT padoThI,
000011aTh MHEHHUS HECKOIBKHX JIIOACH;



e yUYacCTBOBaTh B IPYIIOBHIX opMax paboTsl (0OCYKIaeHHS, OOMEH
MHEHUSMH, MO3TOBBIE€ IITYPMbl WU JAPYTHE), BBINOJHATH CBOIO
4yacTb pabOTbl M KOOPJIMHUPOBATH CBOM JCHCTBUS C APYTUMHU
YJIeHaMU KOMaH/Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIaJa B OOIIMMI
OPOIYKT IO KPUTEPHUsSM, CHOPMYIUPOBAHHBIM YYACTHHUKAMU
B3aMOJIECTBHS.

PeryasiTuBHbIE yHUBEpPCAJIbHbIEC YUeOHbIE 1elCTBUS

Camoopranusanus:

e CaMOCTOSITENIBHO COCTaBJIATH IUIAH, AJTOPUTM PELICHUS 3a0a4H
(umu  ero 4YacTh), BBIOMpATh CmOcO0 pemieHUus ¢ y4ETOM
UMEIOIIUXCA  PECYpcoB U COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTUPOBATh W KOPPEKTHPOBATh BAPHAHTHI PEUICHUN C
y4€TOM HOBOU MH(OpMAIIUH.

CaMOKOHTPOJIb, SMOIIHOHAJILHBIN HHTEJJICKT:

e BJIQJIETh CHOCOOAMHU CaMONPOBEPKHU, CAMOKOHTPOJS Mpouecca H
pe3ynbTaTa peleHus MaTEMaTUYeCKOM 3a/1a4u;

e IMpPEABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IIPH
peUIeHUH 3aJa4d, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJEHHBIX OIIMOOK, BBISIBIEHHBIX
TPYIHOCTEM;

e OLECHUBATH COOTBETCTBHUE pe3ynbTaTa NEeSTENbHOCTH
[IOCTABJICHHOW 1LI€IM U  YCJIOBUSIM, OOBSCHATH IPUYUHBI
JOCTUKEHHS WIIK HEJOCTUKEHHMS 11eJIM, HaXOAUTh OIIMOKY, 1aBaTh
OLICHKY IPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

K koHmy o0yuenuss B 7 Kijacce OOydYaromUiics TOTYYUT
CJIEIYIOIIUE TTPEIMETHBIC PE3YJIbTATHI:

Yutath uHPOpMaALUIO, TPEACTABICHHYIO B TaOiuIax, Ha
IuarpaMMax, IpeICTaBIIATh TaHHBIC B BUJIE TAOJIHI], CTPOUTH JUATPAMMBI
(cTonbukoBkIe (cTONIOYATHIC) U KPYTOBBIE) 0 MACCHBAM 3HAYCHUIA.

OnuckiBaTh U WHTEPHPETUPOBATH pEAlbHBbIC YHUCIOBBIC JaHHBIC,
MIpe/ICTaBJIICHHbIC B TAOJIMIIAX, HA IUarpaMmax, rpapukax.



HUcnons3oBaTh 1 ONMCAHWS ~ JAHHBIX  CTATUCTUYECKHUE
XapaKTepUCTHKHU: cpefHee apupMeTHIecKoe, MeanaHa, HauOosblIee |
HalMEHbIIEE 3HAUCHUS, pa3Max.

NmeTs mpeacTaBieHUE O CIy4YallHOM M3MEHYHMBOCTH Ha MpUMEpax
IeH, (U3NYECKUX BEIUMYMH, AHTPOIMOMETPUYECKUX JIAHHBIX, HMETh
MPEJICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

K xoniy oOyueHns B 8 KkJjacce OoOyJaronmIuiics MONXYIUT
CJIEAYIOLINE ITPEIMETHBIE PE3YJIbTATHI:

N3Bnekats u mpeoOpa3oBbIBaTh MHGOPMAIIUIO, MPEICTABICHHYIO B
BHUJIe TAaONMWIl, nuarpamm, TpauKOB, TPEICTABIATH JaHHBIC B BHUIE
Ta0NuILl, JUarpaMm, rpaguKoB.

OnuceiBaTh AaHHBIE C TMOMOIIBIO CTATUCTUYECKHX IMOKA3aATEIICH:
CpeIHHUX 3HAYeHUM W Mep paccewBaHus (pa3max, JUCIEPCUS W
CTaHJapTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThI UUCIOBBIX 3HAYEHHUI U 4YaCTOThI COOBITHI, B TOM
Yucye 1o pe3yJibTaTaM U3MEPEHUM U HaOJII0ICHHIA.

Haxonutb BEpOSTHOCTH CIIy4ailHBIX COOBITUH B ONBITaX, 3HAS
BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHI, B TOM 4YHCI€ B OIBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Hcnonb3oBaTth rpaduyeckue MOJAENIU: JEPEeBO  CIy4ailHOro
AKCIEPUMEHTA, JUarpaMMbl DWUJIepa, YUCIOBas IpsaMast.

OneprpoBaTh NOHATUAMHU: MHOKECTBO, TOAMHOKECTBO, BBIIOJIHATH
orepanuy HajJ MHOXKECTBaMU: O0OBbEJUHEHHUE, NTepeceyeHe, JOMOTHEHUE,
MEPEUYUCTSATH 3JIEMEHTHI MHOXKECTB, MPUMEHSATH CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh rpauueckoe MNpeICTaBICHUE MHOXKECTB M CBS3EH
MEXK]ly HAMH JUIsl ONUCaHMs MPOLECCOB U SIBIICHHM, B TOM YHCIIE MPH
pElIeHUH 3a71a4 U3 IPYTUX YUYeOHBIX MIPEAMETOB U KYPCOB.

K koHmy oO0yuenus B 9 wiacce o0Oydaromuiicss TMOTYYUT
CIEAYIOIIUE IPEAMETHBIE PE3YIIBTATHI:

N3Bnekats u mpeoOpa3oBbIBaTh MHGOPMAIIUIO, MPEICTABICHHYIO B
pPa3NUYHBIX HCTOYHHMKAX B BHJE TaOJuI], JAuarpamMm, TIpaduKos,
MPEICTABIISTH IaHHbBIE B BU/JIE TAa0JIHUII, AUArpaMM, rpaduxos.

Pemiats 3a1auu opraHu30BaHHBIM [1€pe0OPOM BAPUAHTOB, a TAKKE C
HCITOJIb30BaHNEM KOMOWHATOPHBIX IMPABIII U METOJIOB.

Hcnonb30BaTh ONHCATENbHBIE XapaKTEPUCTHKUA MJIE MAacCCHUBOB
YUCJIOBBIX JJAHHBIX, B TOM YHCJIE CPEIHUE 3HAYEHUS K MEPBI PACCEUBAHUA.

Haxonuth 4acToThl 3HaY€HUW M YaCTOTHI COOBITHS, B TOM YHUCIIE
MOJIB3YSICh Pe3yJIbTaTaMU MPOBEACHHBIX M3MEPEHNUN U HAOITFOICHHH.



Haxonutb BEpOSATHOCTH CIy4YailHBIX COOBITUI B U3YyYEHHBIX OIbBITaX,
B TOM UYHCJIIE B ONBITaX C PABHOBO3MOKHBIMHU JJIEMEHTAPHBIMU
COOBITUAMH, B CEpUSAX MCIBITAHUM [0 NEPBOrO ycHexa, B CEpHUsX
ucnblTaHui bepHyu.

HNmeTp npencraBiaeHue O CIy4aHOM BEIUYUHE U O PACIIPEACIICHUN
BEPOSATHOCTEM.

HMeThb npeacTaBiaeHue 0 3aKOHE OOJIBIINX YUCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4aliHON M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX
YHCeJ B MPUPOJIE U 0OIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbBIE
HanmeHnoBanue pa3jiesioB U TeM uudgpoBbie
Ne n/m P Kontpoann | IlpakTnyeck (udpp )
NPorpamMmbl Bcero o0pa3zoBaTe/ibHbIE
ble padoThbI ue padoThbl
pecypchl
bu6mmoreka [IOK
! Hpencrapnerue AaHHbIX / 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 1
Omucarenpias cTaTHCTHKa 8 https://m.edsoo.ru/7f415fdc
bubnnoreka [JOK
5 1
3 Cotyqaisas H3MEHIMBOCTS 6 https://m.edsoo.ru/7f415fdc
bubnuoreka [JOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M "yacToTa City4ailHOTO 4 1 bubmmoreka [JOK
coOBITHS https://m.edsoo.ru/7f415fdc
bubnuoreka [JOK
6 006006 i 5 2
OOILCHHE, CHCTCMATH3AMMA SHAHH https://m.edsoo.ru/7f415fdc
OBHIEE KOJIMYECTBO YACOB I1O 34 ) 5

I[TPOTPAMME



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 KVIACC

KounyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne ni/m P Konrpoasn | IIpakruueck (tupp )
NMPOrpamMMbl Bcero o0pa3zoBaTejibHbIE
ble padoThbI ue padboThbl
pecypcsl
bubnuoreka [JOK
1 IT 7 4
OBTOpEHHC Kypea 7 racca https://m.edsoo.ru/7f417{b2
) OnucarenpHasi CTaTUCTHKA. 4 bubnnorexa [JOK
PaccenBanue naHHBIX https://m.edsoo.ru/7f417{b2
bubmuoreka [JOK
3 M 4
HowKeCTBa https://m.edsoo.ru/714171fb2
. bu6mmoreka [IOK
4 BeposiTHOCTB cityuyaiiHOTO COOBITHUS 6 1 hitps://m.cdsoo.rw/7 4172
bubnuoreka [JOK
B 4
> BE/ICHUE B TCOPHIO rPa(os https://m.edsoo.ru/7f417{b2
. bubmmoreka [JOK
6 Catyuaitipie cobpima 8 https://m.edsoo.ru/7f417{b2
. bubnuoreka [JOK
7 O0001Ienne, cucTeMaTH3alisg 3HAHUH 4 2 hitps://m.cdsoo.rw/7841 72
OBUIEE KOJIMYECTBO YACOB I10 34 ) 1

I[TPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uudgpoBbie
Ne ni/nt P Konrpoasn | IIpakTnueck (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI e padboThbl
pecypchl
bubmuoreka [JOK
! Hosroperte kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
2 DJIeMEHTB KOMOMHATOPUKH 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckas BEpOSATHOCTh 4 bubmorera [JOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 4t b 1
CHBITARIA bEPHYILH 6 https://m.edsoo.ru/7f41a302
. bubnuorexa [JOK
> Catyaiiias BennmKa 6 https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
6 Obobmennue, KoHTpO, 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 | )

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne
Tema ypoka

n/n
1 [IpencraBienue JaHHBIX B TAOIHUIIAX
2 [IpakTryeckre BEIYUCICHUS 110 TAOJUYHBIM JAHHBIM
3 W3BrneueHne u uHTEpIIpeTalus TAOIUYHBIX TaHHBIX
4 [IpakTuueckas padbora "Tabnuubr"
5 I'padmueckoe mpencraBieHe JaHHBIX B BUAE KPYTOBBIX, CTOJIOUKOBBIX (CTOI0YATHIX) qUArpamMm
6 Urenue u nocrpoenue auarpamM. IlpumMeps! qemorpaduyueckux auarpamMm
7 [IpakTuueckas padora "/{uarpammsr”
8 Yucnossie Habopbl. CpenHee apudmernyeckoe
9 Uucnossie Habopsl. CpenHee apudmeTndeckoe
10 MenuaHa 94icI0BOTO HaOopa. Y CTOHYMBOCTD MeIMaHBI
11 Menauana yrcnoBoro Habopa. Y cCTOMYHMBOCTh METUAHBI
12 [IpakTuueckas padora "Cpennue 3HaueHus"
13 Haubonbiiee u HanMeHblIlIee 3HaYSHHs YUCIOBOro Habopa. Pazmax
14 HauGonbiiee n HanMeHbIIee 3HAYCHHS YUCIIOBOTO Habopa. Pazmax
15 HauGonbIiiee n HanMeHbIIee 3HAYCHHS YUCIIOBOTO Habopa. Pazmax
16 KonTponbhas pabota nmo Temam "[IpencraBienue qanabix. OnucaTenbHas cTaTUCTUKA"
17 CanyyaitHast ©”3MEHYUBOCTD (TIPUMEPHI)
18 YacroTa 3HaUE€HU B MaCCHBE JIaHHBIX
19 ['pynnupoBka




20 I'ucrorpammel

21 ['ucrorpammel

22 [IpakTuueckas padora "CiyuyaiiHas ©U3MEHYMBOCTD"

23 I'pad, Bepmuna, pedpo. [IpencraBieHue 3a1a4qu ¢ momMoIIsko rpada

24 Crenenb (BaJIeHTHOCTb) BepIIMHBL. Yucio pédep u cymmapHas creneHb BepiiuH. Lens v nuki

25 ens u muk. [TyTe B rpade. [Ipencrasnenne o cBsi3HOCTH Tpada

26 IIpencraBnenue o6 OpMEHTUPOBAHHBIX Ipadax

27 CnyyailHblil OTIBIT U CiIy4aiiHOE COOBITHE

)8 BeposiTHOCTB M yacToTa cOObITHS. POJIb MaOBEPOATHBIX U NPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJIE U B
oOuiecTse

29 MoHeTa u urpaiabHasi KOCTb B TEOPUU BEPOSTHOCTEN

30 [IpakTuueckas padbora "Hacrora BeinageHus opaa'

31 KonrponsHas padora mo temam "CrnydaitHas n3MeHUInBOCTh. [ padbl. BepostHOCTh cimydaiiHoro coObrtus"

32 IToBTrOopenue, o6o0mmenue. [IpeacraBnenue qaHHBIX

33 [ToBTOpenue, 0600menue. OnucarenpbHas CTATUCTHKA

34 IToBTOpenue, o6o01meHue. BeposaTHocTh ciiyyaifHOro coObITHS




8 KVIACC

Ne
Tema ypoka

n/n
1 [IpencraBnenue nanupix. OnucarenbHasi CTAaTUCTUKA
2 Canyuaiinas u3MeHUuBOCTh. CpeiHIEe YHCI0BOro Habopa
3 Canyuaiinble coObITUS. BeposTHOCTH U 4acTOTHI
4 Kiaccuueckue Mozenu Teopun BEpOSITHOCTEN: MOHETA U UTPaJIbHAS KOCTb
5 OTKIIOHEHU
6 Jucnepcust 4nciioBoro Habopa
7 CranapTHOE OTKIOHEHUE YHUCIOBOI0 Habopa
8 Jlnarpammbl paccenBaHUs
9 MHO0KeCTBO, ITI0JIMHOKECTBO
10 Omnepanuu Hajl MHOXKECTBaMU: 00bEJMHEHUE, [IepeceueHue, JOMOJTHEHNE
11 CgoiicTBa ornepanuii HaJl MHOKECTBAMU: MEPEMECTUTEILHOE, COUETATEIIbHOE, PACTIPEICTUTEIHLHOE, BKIIOUEHUS
12 ['paduueckoe npencrapieHNE MHOKECTB
13 Kontponbhas pabota no temam "Cratuctuka. Muoxxecrsa"
14 OnemeHTapHble coObITHS. CilydaliHble COOBITHS
15 bnaronpustcTBytomye axaeMeHTapHble coObITHsL. BeposiTHOCTH coObITUI
16 bnaronpustcTByromue 31aeMeHTapHble coobITUs. BeposTHOCTH cOOBITHI
17 OnbITHI ¢ paBHOBO3MOXHBIMU JIEMEHTAPHBIMU COOBITUAMU. CiydailHblil BEIOOD
18 OnbITh C pAaBHOBO3MOKHBIMH 3JI€MEHTapHBIMU COOBITHAMU. CitydaliHbIN BBIOOD
19 [IpakTrueckast pabota "OMNBITH ¢ PABHOBO3MOKHBIMH AJIEMEHTAPHBIMH COOBITHAMU"
20 Hepeso




CaoiicTBa ACpeBa: CAMHCTBCHHOCTD IIYTHU, CYIECCTBOBAHUC BHUCSUCH BCPIIHHBLI, CBA3b MCXKAY YHMCJIIOM BEPIIHUH U YU CIIOM

21 pébep

22 [IpaBuno ymMHOXKEHUS

23 [IpaBuno ymMHOXKEHUs

24 [IporrBononoxHOE COOBITHE

25 Huarpamma Ditnepa. O0beIMHEHUE U TTepeceueHne COOBITUI

26 HecosmecTHble coObITHA. DPOpMyIIa CII0KEHNS BEPOATHOCTEN

27 HecoBmecTHbie coObITHsA. DPOpMyra ClOKEHUS BEPOITHOCTEH

28 [IpaBusio yMHOXEHUS BEpOSTHOCTEH. Y CIIOBHAs BEpOSATHOCTh. HezaBucumblie COOBITHS
29 [IpaBusio yMHOXEHUS BEpOSITHOCTEH. Y CIIOBHAsA BEpOSATHOCTh. HezaBucumblie COOBITHS
30 [IpeacraBnenue ciiy4ailHOro 3KCIiepuMEHTa B BUJIE J€peBa

31 [IpencraBnenue ciry4ailHOTO 3KCIIEPUMEHTA B BUJIE J€pEBa

32 [ToBTOpenue, o6o6menue. [Ipeacrapnenue nanupix. OnucarenbHas CTaTUCTHKA

33 [ToBTOpenue, o600mmeHue. ['padbl

34 KontponbHas padora no Temam "Ciyuaitasie coObiTus. BepositHocts. ['pader”




9 KJIACC

Ne
Tema ypoka

n/n
1 [IpencraBnenue naHHBIX
2 OnucarenpHas CTaTUCTUKA
3 Omnepanuu HaJ, COOBITUIMU
4 HezaBucumocThb cOOBITHI
5 Kom0OuHaTopHoe npaBuio yMHOKEHUS
6 [TepectanoBku. akropuan. CoueTaHus U YUCIO COYCTAHUN
7 Tpeyronbnauk [lackais
g [TpakTuueckas pabota "Borurcienue BeposSTHOCTEH C UCIIOIb30BAaHHEM KOMOMHATOPHBIX (PYHKIIHIA AIEKTPOHHBIX

Tadymmn"

9 I'eomerpuueckas BeposTHOCTh. CitydaifHbIi BBIOOP TOUKH U3 (PUTYPHI HA INIOCKOCTH, U3 OTPE3Ka, U3 AYTHU OKPYKHOCTH
10 ['eomeTpuyeckas BeposaTHOCTh. CilydaiiHbIii BEIOOD TOUKHU U3 GUTYPHI Ha IIIOCKOCTH, U3 OTPE3Ka, U3 YT OKPY>KHOCTH
11 ['eomeTpuueckas BeposaTHOCTh. CilydaiiHbIi BEIOOD TOUKHU U3 GUTYPHI Ha IIIOCKOCTH, U3 OTPE3Ka, U3 YT OKPY>KHOCTH
12 I'eomerpuueckas BeposTHOCTh. CitydaifHbIi BBIOOP TOUKH U3 (PUTYPHI HA INIOCKOCTH, U3 OTPE3Ka, U3 AYTU OKPY>KHOCTH
13 Hcnbrtanue. Ycnex u Heyaada. Cepust HCIBITAHUN 10 IEPBOTO ycrexa
14 Hcnbrtanue. Ycnex u Heyaada. Cepust HCIIBITAHUN 10 IEPBOTO ycrexa
15 Ucnpiranue. Yenex u Heyaaya. Cepust HCIIBITAHUN 10 IEPBOTO ycrexa
16 Ucnwitanus bepaysmu. BepostHocT coObiTHil B cepuu ucnbiTanuii bepuynmu
17 Ucneitanus beprymnnu. BepositTHoCcTH cOOBITHI B cepry MCTIBITaHUN bepHym
18 [TpakTuueckas pabora "Ucneiranus bepuymmm"
19 CrnyyaliHas BeIMYMHA U pacpe/IelIeHUe BEPOSATHOCTEN




20

Marematnueckoe 0KUAAHUE U TACIIEPCUs CIIy4allHON BEJITUYUHBI

21 [TprMepsl MaTEeMaTHYECKOTO OKUIAHUS KaK TEOPETHUECKOTO CPEITHEro 3HAYCHHS BETUYMHBI

22 [TonsiTHE O 3aKOHE OOJIBIIUX YUCEIT

23 H3mepenue BEpOATHOCTEN € ITOMOIIBIO YaCTOT

24 [TpumeHeHue 3aKoHa OOJIBIINUX YUCE

25 O6o006menne, cuctemarn3anus 3HaHud. [IpecraBinenue TaHHBIX

26 O06001menue, cucremaTu3anus 3Hanui. OnucareabHas CTATUCTHKA

27 O6o6menune, cucremarusanus 3HaHu. [Ipencrasinenne nanabix. OnucaTelbHAs CTATUCTHKA

28 O06o00611eHue, cucreMaTu3anus 3HaHui. BepoaTHOCTh ciy4aitHOro COOBITHS

29 O0600611eHue, cucreMaTu3anus 3HaHuil. BepoaTHOCTh ciy4aitHOro coOBITHS. DIIeMEHThl KOMOMHATOPUKHU
30 O06o00menne, cucteMaTru3anus 3HaHWH. DJIeMEHTHl KOMOMHATOPUKI

31 O0600611eHue, cucTeMaTu3anus 3HaHU. DIeMeHThl KoMOuHaTopuku. CiiydyaiiHble BETUYUHBI U paclpe/iesieHus
32 O60061enue, cucremarusanus 3HaHu. CiyyaiiHble BEJTMUUHBI U pacrpeeeHus

33 Wrorosas koHTpoJsibHas paboTa

34 O0001Ienre, cUCTEMAaTA3aLU 3HAHUH




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN

IHPOI'PAMMBI
7 KIIACC
Kon IIpoBepsiemble nmpeIMeTHBIE Pe3yJIbTAThI 0CBOCHUS] OCHOBHOI
NpoBepsieMoOro o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111€r0
pe3yjabTara o0pa3oBaHus
5 BeposiTHOCTB U cTaTucTHKa
Yurath wuHGpOpMANMIO, TPEACTABICHHYID B Ta0lunax, Ha
51 auarpamMmax, OpeICTaBiIsATh JaHHbIE B BHJAE TaONUIl, CTPOUTH
' auarpaMmbl  (CTOJIOMKOBBIE — (CTONOYAThIe) W KPYroBbIE) TIO
MaccHUBaM 3HaYEHUM
- OnuchiBaTh M HMHTEPIPETUPOBATH PEAIbHBIE YHCIIOBBIE JIaHHBIE,
' MpEJCTaBICHHbIC B TAOJIMIIaX, HA TUarpaMMax, rpapukax
Wcnonp3oBaTh  JUIsi  ONMCAHMSA  JIAaHHBIX  CTATUCTHYECKHE
53 XapaKTEPUCTUKHU: cpenHee apudmernyeckoe, MeJMaHa,
HauOoJIbIlIee U HAaNMEHbIIIee 3HAYCHUSI, pa3Max
HNmerts npencraBiieHHe O ClIy4yalHOM M3MEHYMBOCTH HA IIPUMEpPAX
5.4 1eH, (U3NYECKUX BEJIMYUH, aHTPOMOMETPHUUECKUX TAHHBIX, UMETh
MPEACTABJICHUE O CTATUCTUYECKON YCTOMYMBOCTH




8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI OCBOCHHS] OCHOBHOIM
0o0pa3oBaTe/IbHOI IPOrpaMMbI OCHOBHOT'O 00111er0o
o0pa3zoBaHus

5

BepOHTHOCTL KU CTAaTUCTHUKA

5.1

W3Bnekats u npeoOpa3oBeIBaTh HH(POPMALINIO, MTPEICTABICHHYIO B
BUJE TaOIHIl, TUarpaMM, rpa)ukoB, IPEACTABIATh JAHHBIC B BHJIE

Ta0IuIl, TUuarpamm, rpaduKoB

52

OnucelBaTh JaHHBIE C IMOMOIIBIO CTaTUCTUYECKHUX IOKA3aTEJICH:
CpeIHUX 3HAYEHHM U Mep pacceuBaHUs (pa3max, JUCIEpCUs U

CTaHOApTHOC OTKHOHGHI/IC)

53

HaxoauThk 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTBI CO6I>ITHI>1, B

TOM YHUCJIC TI0 Pe3yJIbTaTaM U3MEPCHHI U HAOII0ICHUI

54

HaxonuTe BepOATHOCTH CllydallHbIX COOBITUH B OIIBITaX, 3Hasd
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUH, B TOM YHCJE B ONbBITaX C

PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU COOBITUSIMH

5.5

Hcnonp3oBate  Tpaduyeckue MOJENU: JIEPEBO  CIy4aifHOTO

OKCIICPUMCHTA, JUarpaMMbI 3171Hepa, YUCJIOBAA IIpAMasa

5.6

OHepI/IpOBaTB IIOHATUAMMU: MHOXCCTBO, IIOAMHOXXECTBO,
BBITIOJIHATH orncpannuun Hazg MHOXCECTBaMU: O6’I)€I[I/IH€HI/I€,
MNEepECCUCHUC, MOIIOJHCHHC, IICPCUHUCIIATL 3J3JICMCHTBI MHOKCCTB,

IMPUMCHATH CBOMCTBA MHOKECTB

5.7

Hcnonb3oBath rpadudeckoe MpeICTaBICHHE MHOXECTB M CBS3CH
MEXJy HUMHU JJIS ONMUCAHUS MPOLIECCOB U SBJICHHI, B TOM YHUCIIE

IIpU PEILIEHUH 3aj]a4d U3 IPYTUX YYEOHbIX NIPEAMETOB U KypCOB




9 KVIACC

Koa IIpoBepsieMble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOCHUSI OCHOBHOI
MPOBEPAEMOro o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'O 00111€T0
pe3yJbTara o0pa3zoBaHus
5 BeposiTHOCTB 1 cTaTUCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh MHGOPMAIUIO, IPEICTABICHHYIO B
5.1 pa3IMYHBIX WCTOYHHMKAX B BHJE TaONHI], JUarpaMm, rpadukos,
MPEACTABIIATH JAHHBIC B BHJIC TAOIHII, TUarpamMmm, rpaduKoB
55 Pemate 3agaun opraHn3oBaHHBIM NIEPEOOPOM BapHAHTOB, a TaKKe
' C MCIOJIb30BaHUEM KOMOWHATOPHBIX MPABHII U METO/IOB
Hcnonb3oBarh omnucateibHble XapaKTEPUCTUKUA JJIsi MacCHUBOB
53 YUCJIOBBIX JAaHHBIX, B TOM YHUCJIE CpPEIHHE 3HAYECHUS U MEpPhI
paccenuBaHus
54 HaxoauTbk 4acTOTHl 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YSICh PE3YJIbTaTaAMH MPOBEAEHHBIX U3MEPEHUI 1 HAOJI0ICHUIA
Haxomuth BepoOSTHOCTH CIOy4yallHBIX COOBITHUH B HM3YyYEHHBIX
ss ompiTaXx, B TOM YHCJIE€ B ONbBITaX C PABHOBO3MOYKHBIMHU
' JJIEMEHTAPHBIMU COOBITUSIMH, B CEPHSIX HCHBITAHWUN JO TEPBOTO
ycrexa, B Cepusix ucnblTanuil bepuynnm
6 NmeTtp npencraBieHre o0 Ciy4aHOW BETMYUHE U O PACIpeICICHUN
. BEPOATHOCTEM
Nmers mpencraBieHHE O 3aKOHE OONBIIMX 4YHCET Kak o
5.7 MPOSIBJICHUM 3aKOHOMEPHOCTH B CIIy4YaHOW H3MEHUYHMBOCTH U O

POJIH 3aKOHA OOIBIINX YKCET B pupoac u O6H_ICCTB6




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

BeposTHOCT 1 cTaTucTHKA

5.1

[lpencraBieHue NaHHBIX B BHJIE TaOJMII, IUarpamMm, rpadukos.
3amonHEHWEe ~ Ta0JWI, YTCHHE W  IOCTPOCHUE  JHarpaMm
(cTOIOMKOBBIX (CTONMOUYATBIX) M KPYroBbiX). UTeHHe rpaukoB
peabHBIX TporieccoB. V3BieueHne WHPOPMAIMKM U3 JUArpamMm U

Ta6J'II/II_I, HCIIOJIb30BAHUC U MHTCPIIPCTALUA JAHHBIX

52

OnucarenbHas CTaTHCTHKA: cpefHee apudMeTHYecKoe, MeIuaHa,
pa3Max, HauOoJbIlIee W HAUMEHbBIIICEe 3HAYCHUS HAOOpa YHCIIOBBIX

JaHHbIX. [[puMepsl ciaydyaiiHOM U3MEHYMBOCTU

53

CnyyaliHplif SKCHEpUMEHT (OMBIT) M  CiIy4ailHOE COOBITHE.
BepositHocTe U uyactoTa. Poib ManoBEpOSTHBIX W IPAKTUYECKU
JIOCTOBEPHBIX COOBITUH B TpUpoJie W B oOmiecTBe. MoHeTa u

UIPAIIbHAsA KOCTh B TEOPUU BEPOSITHOCTEN

54

I'pad, Bepmmna, pebpo. Crenenp BepmuHbL. Ymcno pédep u
CyMMapHas cTerneHb BepuMH. IlpeacraBieHne o cBA3HOCTH rpada.
Henu n muknel. [lytn B rpadax. O0xox rpada (9HnepoB myTs).
IlpencraBnenue o0 opueHTHpoBaHHOM rpade. Pemenue 3amgau c

MOMOIIIbIO TpadoB




8 KVIACC

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

5

BepOHTHOCTL H CTaTUCTHKA

5.1

[IpeacraBneHue JaHHBIX B BUJIEC TAOJINII, TUarpaMm, rpaduKoB

5.2

MHO)KCCTBO, QJICMCHT MHOXKCCTBA, IIOAMHOMXCCTBO. OnepauHH Hanqg

MHOXKECTBaMM: 06"56[[I/IH6HI/I€, MnepeCcCUCHUcC, JOIMOJIHCHUC

53

CpoiicTBa omepanuil HajJ MHOXECTBAMHU: IE€PEMECTUTENBHOE,

COUYCTATCIIbHOC, paCpCACIUTCIIbHOC, BKIITOUCHUA

54

Hcnonb3oBanue rpa(bnquKoro npeacCTaBjICHUA MHOXKCCTB JIA

OIMMCaHus PCAIIbHBIX ITPOLUCCCOB U HBHGHHﬁ, IIpHu pCIICHHUHA 3aaa4.

5.5

N3mepenne paccenBaHus JaHHBIX. JlUcHepcHss M CTaHAAPTHOE

OTKJIOHCHHUC YHCJIOBBIX Ha60pOB. ZII/IanaMMa pacCCuBaHusd

5.6

OneMeHTapHble cOObITUS  ciaydailHoro ombita.  CiydaiiHble
coObITHs. BepositHOCTH cOOBITHI. ONBITHI ¢ PaBHOBO3MOYKHBIMH
AJIEMEHTapHbIMU cOoObITUSAMU. CiyyaiiHblii BbIOOp. CBSA3b MeXay
MaJIOBEPOATHBIMU U TPAKTUYECKH JOCTOBEPHBIMU COOBITHSIMU B

IIpupoac, O6H_ICCTB6 " HAYKC

5.7

Hepeso. CBoiicTBa  J1€pEBbHEB: €UHCTBEHHOCTD MyTH,
CYIIECTBOBAHME BUCAYEH BEPIIMHBI, CBSA3b MEX/Y YUCIOM BEpPLIMH
u uuciom pédep. [lpaBuno ymuoxenus. Pemenume 3amau c

MTOMOIIBIO Tpad)oB

5.8

[IporuBononoxusie coObiTus. Juarpamma Jiinepa. O0beaHEHNE
u mepeceyeHne coObiTuid. HecoBmecTHbie coObiTHs. Dopmyna

CJIOKCHMUA BepOHTHOCTCﬁ

5.9

YcnosHas BCPOATHOCTD. HpaBI/IJ'IO YMHOXCHHUA. He3aBucumeie

coOBITUSA

5.10

HpeHCTaBHCHI/Ie OKCIICPpUMCHTA B BUJC ACPCBA. Pemenue 3agau Ha
HaXO0XJICHUC BepOHTHOCTCﬁ C IIOMOIIBIO ACPECBa cnyqaﬁHoro

AKCIIEPUMEHTA, JUarpaMm Ditiepa




9 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
5 BeposATHOCTE 1 cTaTHCTHKA
[IpencrapineHne MaHHBIX B BHJE TaOJHI, aUarpamm, rpaduKos,
5.1 WHTEpHpeTanys JaHHBIX. UTEHHE W MOCTPOCHHUE TAOJUIl, JTUarpaMm,
rpaduKOB 10 pEaTbHBIM JTaHHBIM
52 [TepecTanoBkH U (hakTOpHAT
53 CoueTaHMs M YUCJIO COYCTaHHI
54 Tpeyronpuuk [lackans. Pemenue 3agad C  UCHOJIB30BAaHUEM
. KOMOWHATOPHKHU
55 I'eomerpuueckas BeposTHOCTh. Cy4aiiHbIi BEIOOP TOYKH U3 (PUTYPHI
' Ha IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH
s6 Hcneitanue. Ycenex u Heynaya. Cepusi HUCHOBITAHUKA /10 TEPBOIO
. ycrexa
57 Cepusi ucneitanuii bepuymnu. BepositHocTH coObITHIT B cepuu
. UCIbITaHUN bepHymimn
5.8 CiydaiiHas BeIMYMHA U pacIpeiesIEHUE BEPOSTHOCTEN
MaremaTrudeckoe 0XKUJTAHUE u JUCTICPCHSL. [Tpumepsr
59 MaTeMaTUYeCKOTO  OXHUAaHUA KakK TEOPETUYECKOTO  CpEeaHEro
3HAYCHUS BEJIMUMHBI
510 Marematuueckoe OXUIAHUE W JUCIEPCUSl CIy4yalHOW BEJIMYMHBI
' «UHCIIO0 YCIIEXOB B CEPUM UCHBITaHUM bepHymm»
[TonsiTie o 3akoHe OoybIIMX YHucen. M3MepeHHue BEpOSITHOCTEH ¢
5.11 IIOMOIIBI0 YacToT. Pojib M 3HAYeHHE 3aKOHA OOJIBIINX YHCEI B
MPUPOJIE U OOIIECTBE




HPOBEPAEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUA

K PE3YJbTATAM OCBOEHUSI OCHOBHOH

OBPA3OBATEJBHON TPOT'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA30OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NPEAMETHBIM Pe3yJibTAaTaM O0CBOCHUS
OCHOBHOM 00pa30BaTeJbHON MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHHne omnepupoBaTb IOHATUSMH: MHOKECTBO, IOAMHOKECTBO,
OTepaluy HaJ MHOXXECTBAMH;, YMEHHUE OIEPHPOBATH MOHATHUAMU: rpad,
CBSI3HBIM Trpad, NepeBO, IUKJI, NPUMEHITh WX IMpPU PELICHUM 3a/ad;
YMEHHUE MHCII0JIb30BaTh IpadUuecKkoe IPeICTaBICHUE MHOXECTB s
ONMCAHUSA PEAIBbHBIX IIPOLIECCOB W SBICHUM, IIPU PELICHHUM 3a7a4 W3
APYruX y4eOHBIX IPEAMETOB

YMeHue omnepupoBaTh MOHSATHUAMH: OIpPEACIICHUE, aKCHMOMa, TEopeMa,
JIOKA3aTelIbCTBO; YMEHHWE pacrlo3HaBaTb HCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, TPUBOJUTH TPUMEPbHl W KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHKS BbICKA3bIBAHUI

YMeHue omnepupoBaTh MOHSATHUSMH: HATYPAJIbHOE YHCIO, MPOCTOE U
COCTaBHOE YHUCJIO, JIETUMOCTh HATYpPaJIbHBIX YHWCEJ, MPU3HAKU
JEIIMMOCTH, IIeJI0€ YHCIIO, MOIYJb 4HCIa, OOBIKHOBEHHAs Ipo0b U
necsiTuuHas ApoOb, CTaHAAPTHBIA BUJ YHMCIA, PAIMOHAIBHOE YHCIIO,
UppalMOHATILHOE YUCIIO, apu(METUUECKUN KBaAPATHBI KOPEHb; YMEHHUE
BBITIONHATH JACUCTBUSI C YMCIAMU, CPABHUBATh U YIOPSIOUYMBATH YUCIIA,
MPEJICTaBIATh YHUCJIa Ha KOOPJIWHATHOW NPSIMOM, OKPYIJVISATh YHCIA;
YMEHHUE JIeaTh MPUKUIKY U OLIEHKY pe3yyibTaTa BEIYUCICHUN

YMeHue onepupoBaTh MOHATHSMHU: CTENEHb C LEIbIM IIOKa3aTesieM,
apumeTHyecKuil KBaJpaTHBII KOpEHb, MHOTOWIEH, airedpanveckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypallbHOH cTerneHu Oobliie
€IMHULIbI; YMEHHUE BBINOJIHATH pacdy€Thl MO opMyiiaM, peoOpa3zoBaHUs
LENbIX, APOOHO-pAallMOHANIBHBIX BBIPAXKEHUM U BBIPAXKEHHUM C KOPHSIMH,
pa3joKEeHUE MHOIOWIEHAa Ha MHOXWTEIM, B TOM 4HCIE C
UCTOJIBb30BaHNEM (DOPMYJT pa3HOCTH KBAJPATOB M KBajgpaTa CyMMBI U
pasHocTH




YMeHue onepupoBaTh NOHATUSMH: YHCIOBOE PAaBEHCTBO, YPABHEHUE C
OIIHOM  IIEPEMEHHOM, YHUCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; yYMEHHUE pEIIaTh JMHEHHBIE M KBaJpaTHbIE YPAaBHEHUS,
IpoOHO-pallMOHAIbHbBIE YPAaBHEHUS C OHOMN IEPEMEHHOM, CUCTEMBI JIBYX
JUHEMHBIX YpaBHEHUMW, JIMHEHHBIE HEPABEHCTBA M HX CHUCTEMBI,
KBaJpaTHble M  JIpOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE IIPU PELICHUN 337a4d U3 IPYruX IPEeIMETOB U
IIPAKTUYECKUX 3a]1a4; YMEHHUE HCIO0JIb30BATh KOOPIAMHATHYIO MPSMYIO U
KOOP/AMHATHYIO IUIOCKOCTbh Il HM300pa)KeHUs peIIeHUuN ypaBHEHUI,
HEPABEHCTB U CHCTEM

YMeHue onepupoBaTh HNOHATHAMU: (QYHKUUS, rpaduk (QyHKIUH, HYIH
(GyHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKU BO3pacTaHUS,
yObIBaHUs, HauOoJblllee M HAaUMEHblIee 3HaYeHUs (YHKIUM; yMEHHE
OIICpHUPOBATHL IOHATHAMU: IIpsAMad MTPOINOPUHHUOHAIBHOCTD, JIMHEHHAS
¢bynkuus, kBaapatuyHas (QyHKIUS, oOpaTHas MPOMOPIUOHAIBHOCTS,
napabona, rTunep0oia;, yMEHHE CTPOUTh rpaduku  QyHKIHA,
UCIOJIb30BaTh TpauKU MJisi OINpEeAENieHUs CBOWCTB IPOLECCOB U
3aBUCUMOCTEH, ISl pelICHUs 3a/a4 U3 JPYruX y4eOHBIX MPEAMETOB U
peanbHON XKU3HU; YMEHHUE BBIpaXaTh (HopMylaMH 3aBUCUMOCTH MEXITY
BEIMYMHAMU

Ymenue ONepUpOBaThH MTOHATUSIMH: MOCIEN0BATEIbHOCTb,
apudmeTnyeckas U reoMeTpuieckasi Mporpeccuu; yMeHHe UCIOoIb30BaTh
CBOICTBA MOCJIEI0BATENILHOCTEH, (POPMYIIBI CyMMBI U OOILIEro YieHa Mpu
pelleHry 33a/1a4, B TOM YHUCIE 3a7a4 U3 JPYrHX y4eOHBIX MPEAMETOB U
pEATBHOU KU3HU

YMeHue peuiaTh 3a1a4y pa3HbIX THUIIOB (B TOM YHUCJIC Ha IIPOLUCHTHI, 1O
H 4aCTu, ABHMKCHUC, pa60Ty, HOCHY TOBAapOB W CTOMMOCTBH IIOKYIIOK M
yCJIyr, HaJloru, 3aia4u U3 obnacTu YIIpaBJICHU JIMYHBIMU U CEeMEHHBIMU
(bHHaHCEIMI/I); YMCHHUEC COCTABJIATH BbIPAKCHUSA, YPABHCHUA, HCPABCHCTBA
U CUCTEMBI 110 YCJIOBHUIO 3aJa4u, UCCICAOBATH IMOJIYYCHHOC PCHICHUC U
OLCHUBATDH HpaB[[OHOI[O6HOCTI) IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMH: (GUrypa, TOYKA, OTPE30K, IMpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PAaBHOOCIPEHHBIH 1
PaBHOCTOPOHHHMH  TPEYTOJILHUKH, HPSMOYIOJBHBIA  TPEYTrOJIbHUK,
MenuaHa, OWCCEKTpUca W BBICOTa TPEYTOJbHHKA, YETHIPEXYTONBHUK,
napajiesiorpaMM,  pomO, TNPSMOYrOJbHUK, KBaapar, Tpamelus;
OKpY>KHOCTb, KpYyT, KacaTellbHas; 3HaKOMCTBO C IPOCTPAaHCTBEHHBIMHU
durypamu; ymeHue pemiath 3aqadd, B TOM YHCIE U3 IOBCETHEBHOMN
KU3HH, HAa HAXOXXICHHE T'€OMETPUYECKHUX BEIMYMH C MPUMEHEHHEM
M3Y4YECHHBIX CBOMCTB GuUryp u (aktos

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUTYp, PpPaBEHCTBO




TPEYTrOJIbHUKOB; NapAJJIEIIbHOCTD U NEPIEHANKYIJISIPHOCTD MPSAMBIX, YTOJI
MEXIy TPSMBIMH, NEPHNEHIUKYISAP, HAKIOHHAS, MPOEKIHs, IMOoaooue
¢buryp, momoOHbBIE TPEYTOJIbHUKH, CUMMETPHSI OTHOCHUTEIBHO TOYKH H
NpsIMOil; YMEHHE paclio3HaBaTh PAaBEHCTBO, CHMMETPHIO H TOA00HE
¢buryp, mapasIeNbHOCTh M MEPHEHAUKYISIPHOCTh  HPSMBIX B
OKPY’KaIOIllEM MUDPE

11

YMeHue onepupoBaTh NMOHATUSAMU: JJIMHA, PACCTOSHUE, Yroia (BEIUYHUHA
yriaa, CUHYC M KOCHHYC YIVIa TpPEYroJIbHUKA), IUIOIIA[b; YMEHHE
OLICHHMBATh pPa3MeEpbl IMPEIMETOB U OOBEKTOB B OKPYXKAIOLUIEM MUPE;
yMeHue IPUMEHSTh (bopMmybt nepumeTpa  u IUIOIIAH
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYXXHOCTHM M IUIOIIAAM Kpyra, o0bema
IPSMOYTOJIBHOTO ~NapajUielienunea; yMEHUE MPUMEHSATh IPU3HAKU
paBeHCTBA TPEYroJbHUKOB, TEOPEMY O CyMME YIJVIOB TpEeyrojbHHKa,
teopeMy [ludaropa, TpPUTOHOMETPUYECKHE  COOTHOIICHUS  JUIS
BBIYMCIICHUS IIMH, PACCTOSHUM, IIJI0IIAAeH

12

YMmenue wu3o0paxkarb IJIOCKHMe (QUIYpHl M HX  KOMOHWHAIIWH,
MPOCTPAHCTBEHHbIE (QUTYpbl OT pPYKHU, C TIOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB U  OJEKTPOHHBIX CpPEACTB IO TEKCTOBOMY  HIIU
CUMBOJIbHOMY OITUCAHUIO

13

YMeHHe onepupoBaTh MOHATUAMU: IIPAMOYIOJIbHAS CUCTEMA KOOPAUHAT;
KOOPAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA Ha
YHUCIIO, CKalspPHOE IIPOU3BEAEHUE BEKTOPOB; YMEHME HCIIOIb30BATh
BEKTOPBI U KOOPAMHATHI JUIsl IPEJICTABICHUS JaHHBIX U PELICHMs 3a7ad,
B TOM YHCJIE U3 APYTUX YIEOHBIX MPEIMETOB U pealIbHOM KU3HH

14

YMeHue onepupoBaTh IMOHATUSMHU: CTOJIOMKOBBIE M KPYroBbIE
auarpammbl, — TaOaMLbl,  cpenHee — apupMeTHUYecKoe,  MeJuaHa,
HauOoJiplllee M HaWMEHbILEE 3HAYEHHUs, pa3Max 4YHCIOBOIO Habopa;
YMEHHE  W3BJIEKaTh, HMHTEPIPETHPOBATH ©  IpeoOpa3oBHIBATH
nHPOpPMAILIHMIO, TPEACTABICHHYIO B TaOiMIAX W Ha JUarpaMmax,
OTPaXKAKOIIyl0 CBOWCTBA W XapAaKTEPUCTUKU pEAJbHBIX IPOLECCOB U
SIBJICHUH; YMEHME PACIIO3HABATh U3MEHYMBBIE BEJIMUYMHBI B OKPYKAIOILEM
MUpe

15

YMeHue omnepupoBaTh TMOHITHSAMU: CIIyYallHBIM OMBIT (CIy4aHBINA
OKCHEPUMEHT), DJIEMEHTAapHOE COOBITHE (DJIEMEHTApHBIA  HCXOJ)
CITy4aifHOTO OITBITA, CITYyYaliHOE COOBITHE, BEPOSTHOCTH COOBITHS; yMEHUE
HAaXOJUTh  BEPOSTHOCTU  CIy4YallHBIX COOBITUH B  ONBITaX C
PaBHOBO3MOXKHBIMHU  3JIEMEHTAPHBIMU COOBITUSIMH; yMEHHE pellaTh
3aladyd METOJIOM OPraHH30BaHHOIO Iepedopa U C HCHOJIb30BaHHUEM
MpaBUjia YMHOXEHUS; YMEHHUE OLEHHUBATh BEPOSTHOCTU pEaJbHBIX
COOBITUN W SIBJIGHUH, MOHUMATh POJIb MPAKTHUYECKU AOCTOBEPHBIX M
MaJIOBEPOSITHBIX COOBITUI B OKPY)KAIOIIEM MHUPE U B KU3HU; 3HAKOMCTBO




C INIOHATHEM HE3aBHCUMBIX CO6BITHfI; 3HAKOMCTBO C 3aKOHOM OOJIBIITHX
YHUCCII U €ro pOJIbI0O B MACCOBLIX SABJICHUAX
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YMeHue BbIOMpaTh MOAXOJAIIMN HU3YyYEHHBI METOA ISl pEeLIeHUs
3ala4, IPHUBOJUTH IPUMEPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJE U XKU3HU, PACIIO3HABATh IPOSBICHUE 3aKOHOB MAaTEMATHKU B
HUCKYCCTBE, OIMCBHIBATh  OTJEIbHBIE  BBIJAIOIIHMECS  PE3YJbTaThI,
IIOJIy4EHHbIE B XOJA€ PAa3BUTHs MAaTEMaTUKU KaK HAayKH, IPUBOJIHUTH
IIPUMEPBI MATEMAaTHYECKUX OTKPBITHHA U MX aBTOPOB B OTEYECTBEHHOMN H
BCEMUPHON UCTOPHUH




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX

HA OI'D 110 MATEMATUKE

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUS
1 UYucna v BBIYUCIICHUS

1.1 Hatypanbuble u nensie yrcna. [Ipu3Haky 1e1MMOCTH ENbIX YHCeT

12 OOBIKHOBEHHBIE W  JIECATUYHBIC JPOOH, TMPOLEHTHI, OECKOHEYHBIE
' HEPUOAMIECKUE TPOOH

13 PanmonaneHbie uncna. ApuMETHYECKHE OIEpaliy C palMoHATHHBIMU
' YHCITAMH

1.4 JleiicTBuTenbHbIe YKcia. ApudmMeTndecKue onepamuu ¢ AeMCTBUTEIbHBIMU
' YHCIIAME

L5 [TpubnmkEHHBIC BBIYMCIICHHS, TIPABUJIA OKPYTJICHUS, MPUKUIKA U OIEHKA
' pe3yabTaTa BEIYUCIEHUI
2 AnrebOpandeckue BhIPaKCHHUS

2.1 BbykBeHnHble BeIpakeHHUsI (BBIPAXKEHUS C IEPEMEHHBIMHU )

29 Crenens ¢ nenbiM nokazateneM. CTeneHs ¢ paloHaIbHBIM OKA3aTENIEM.
' CaoiicTBa cTeneHH

2.3 MHorouieHsl

2.4 Anrebpanyeckas 1poOb

)5 Apudmernueckuii  KOpeHb  HATypajdbHOW  cremeHu. JleWcTBust ¢
' apu(pMEeTHIECKUMU KOPHSIMH HATypaIbHON CTCTICHH
3 VYpaBHEHUS U HEPABEHCTBA

31 [enble 1 npoOHO-palnioHANbHBIE YpaBHEHUS. CUCTEMBl U COBOKYIMHOCTH
' ypaBHEHUI

39 [enbie u ApoOHO-paoHaIbHbIe HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

33 Pemrenue TekcToBBIX 337124
4 YucnoBsie OCIEA0BATEILHOCTH

4.1 [TocnegoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEIOBATEILHOCTEN

47 Apudmerndeckas U TeoMeTpuueckas mporpeccuu. dopmyna CIoKHBIX
' IIPOLIEHTOB
5 OyHKIUU

Oyuknmst, cnocodbl 3amanus ¢yHknuu. ['paduk ¢yHKuu. OO6acTh
51 ompeieNieHuss W MHOXecTBO 3HaueHud ¢yHkuuu. Hymu Qyskumu.

HpOMe)KyTKI/I 3HAaKOIIOCTOAHCTBA. HpOMe)KyTKI/I MOHOTOHHOCTH (bYHKI_II/II/I
MaKCI/IMYMLI U MHUHHUMYMbI (1)yHKI_II/II/I Haubonpliee u HauMMEHbIIIEE




3Ha4YeHHE (PYHKIUHU HA IPOMEKYTKE

6 Koopaunats! Ha npsMOii U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapTOBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue GuUrypsl 1 UX CBOICTBA
7.2 TpeyronpHuk
7.3 MHOroyrojapHuKu
7.4 OKpY>XHOCTb U KPYyT
7.5 H3mepeHne reoMeTpuYecKruX BEJIMYUH
7.6 Bexropsl Ha TI0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

MaremaTtuka. BeposSsTHOCTb U cTaTUCTHKA: 7 - 9-¢ Ki1acchl: 6a30BbII
ypOBEHbB: YUeOHUK: B 2 yacTsix; 1-oe uznanue Breiconkuit 1.P., Smenko
N.B.; mox penakumeint Amenko 1.B. AxnronepHoe 001ecTBo

«3narensctBO «lIpocBemienre»

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET
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