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MNOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM LM(PPOBOM MHpE BEPOSATHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBLIYIO 3HAYUMOCTbD, KaK C TOUKH 3PEHUS IPAKTUUECKUX MPUIIOKEHUM, TaK U
UX pPOJU B OOpa3oBaHMHU, HEOOXOAMMOM Ka)xJ0My 4elloBeKy. Bospacraer uucio
npodeccuii, mpu oBlIaIECHUN KOTOPBIMU TpeOyeTcs Xopolasi 6a3oBasi MOATOTOBKA B
00J1aCTH BEPOSITHOCTH M CTAaTHUCTHUKH, TaKasl MOATOTOBKA Ba)KHA JIJISl MPOAOTHKEHUS
oOpa3zoBaHus U JIJIs1 yCIEUTHON PO eCCUOHATIEHONU Kaphephl.

Kaxxnplii 4enoBeK MOCTOSTHHO MPUHUMAET PEUICHUS HA OCHOBE UMEIOIINUXCA Y
HEro JIaHHbIX. A 1J11 000OCHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSX HEJOCTATKa
WU M30bITKa MHQPOpPMAITUU HEOOXOIUMO B TOM YHUCJIE XOpOoIio chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTHYECKOE MBIIIUICHHE.

NMeHHO mo3TOMYy OCTpO BCTala HEOOXOAMMOCTh Cc(HOpPMUPOBATH Y
oOyyaromuxcs (QyHKIIMOHATBHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0sl B KaueCcTBE
HEOTHEMJIEMOM  COCTABIISIIOLIEH YMEHHE BOCIHPUHUMATh U  KPUTHYECKHU
aHAIM3UPOBATh UH(MOPMAIIUIO, IPEACTABICHHYIO B PAa3IMYHBIX opMax, MOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTUX pEaJbHbIX MPOIECCOB U 3aBHUCHUMOCTEH,
MPOU3BOAUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce C OCHOBHBIMH MPUHITUTIAMU cOOpa, aHAIHN3a U
MPEACTABICHUS JAHHBIX W3 Pa3IU4HBIX cdep KU3HU OOIIecTBa M TrOCyJapcTBa
npuoOuiaeT oO0ydaoImmxcsd K OOUIECTBEHHbIM HHTepecaMm. l3ydeHne OCHOB
KOMOMHATOPUKHM pa3BUBAET HABbIKA OpraHU3allMd Iepedopa U mojacyéra yucia
BApUAHTOB, B TOM YHUCJIE€ B MPUKJIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3/1aéT MaTeMaTUYeCKui GyHIaMeHT AJisi POPMUPOBAHUS KOMIIETCHIINH B
obnactu uHGOpMaTUKH U MUGPOBBIX TexHONOTHH. [Ipyn M3ydeHUn CTATUCTUKUA U
BEPOSTHOCTU 0OOTaIIaoTCsl MPEJCTaBICHUS OOyYaroluxcsi O COBPEMEHHOU
KapTUHE MHpa M METOJlax €ro MccieloBaHus, (popMupyercs MOHMMaHHUE POJIU
CTaTUCTHKU KaK UCTOYHMKA COLMAIbHO 3HAYMMON MH(OPMALMHU U 3aKJIadbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHUS.

B cooTBeTcTBUM C JAHHBIMHU IIEJISIMU B CTPYKTYPE MPOTpaMMbl y4eOHOTO Kypca
«BepoATHOCT, W CTAaTUCTUKA» OCHOBHOTO OOIIEro 00pa3oBaHMs BbIIEJICHBI
CIelyIOLME CoAepKaTenbHO-MeToAnueckue auHuu: «lIpencraBienne naHHBIX U
onucaTelbHas CTAaTUCTUKA», «BepoATHOCTbY, «OIEeMEHThl KOMOWHATOPUKUY,
«BBenenue B Teopuro rpadoBy.

Conepxxanue nuauu «lIpencrapienne TaHHBIX U ONMUCATENIbHAS CTATUCTUKA
CIIy’KUT OCHOBOM 7151 POPMUPOBAHUS HABBIKOB pabOTHI C UHPOpPMAIIUEH: OT YTCHUS
U MHTEpHpeTauuu UHPOpMalluu, MPEeJACTABICHHON B Ta0JIUIaX, Ha JUarpaMmax u
rpadukax, 10 cObopa, MPEACTABICHUS W aHAIM3a JAHHBIX C HUCIOJIb30BAaHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX U pacceuBaHus. Paboras ¢ JaHHBIMU,
oOydJaromifecss y4aTcsi CUMUTHIBATh W HMHTEPIPETUPOBATH [IAHHBIC, BBIJBUTATH,



apryMEHTHPOBAaTh W KPUTHUKOBATh MPOCTEUIINE THUIOTE3bl, PA3MBIIUISATh HaJl
dakTopamu, BBI3BIBAIOIIMMH W3MEHUMBOCTh, W OIEHWBATh HMX BIHMSIHUE Ha
paccMaTprUBaeMbI€ BEJIMUYMHBI U MPOLIECCHI.

NHTYyNTHBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYHMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEHW M TEHACHUHUM CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOM A
M3YUYCHHUS] TEOPUU BEPOSTHOCTEH. bonblioe 3HAUYeHHE HMEIOT MPaKTHYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMUA MOJICTISIMH.

[ToHsiTHE BEPOSITHOCTH BBOJUTCA KaK Mepa MPaBIOMNOI00Ms CIIy4ailHOTO
coObiTus. [lpm wu3ydeHun yueOHOro Kypca oOOydarolMecss 3HaKOMSTCA C
MPOCTEHIITMMU METOIAMU BHIYUCIICHUS BEPOSITHOCTEN B CyUYaHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMH HCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh M pemniaTh Ooyiee CIOXKHBIE 3ahaud. B yueOHBIM Kypc
BXOJST HA4YaJIbHbIC NPEACTABICHUA O CIYyYalHBIX BEIMYMHAX U MX YHUCIOBBIX
XapaKTepUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaroIIMXCS C
MHO»XECTBAaMU M OCHOBHBIMHU OIEpALMSAMU HaJ MHOXKECTBaAaMHU, pacCMaTpPUBAIOTCS
MIpUMEPHl TPUMEHEHUS ISl PEUIEHUs 3a]ay, a TaKXKe HCIOJb30BaHUS B JIPYTHUX
MaTeMaTHYECKUX Kypcax U y4eOHBIX IpeaMeTax.

B 7-9 knaccax usywaercs y4eOHBIM Kypc «BeposiTHOCTH M CTaTUCTHKA», B
KOTOPBIN BXOAAT pa3nenbl: «[IpencraBienue JaHHBIX U ONKUCATEIbHAs CTATUCTUKAY,
«BepoaTHOCTEY, «DIIeMEHTH KOMOMHATOPUKWY, «BBenenne B Teopuro rpadoBy.

Ha uzyuenne yuebHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOIUTCs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Heento), B 8 kinacce — 34 gaca (1 yac B Hezieno),
B 9 knacce — 34 gaca (1 gac B Hezeno).



COAEPKXAHME OBYUYEHUSA
8 KIIACC

[IpencraBienue JaHHBIX B BUJIE TAOIUL, TUarpaMm, rpauKoB.

MHOXKeCTBO, 3JIEMEHT MHOXKECTBa, HOAMHOXecTBO. Omnepauun Hax
MHOKeCTBaMu: 00bEANHEHHE, ITepecedeHue, JonoaHeHue. CBoiicTBa onepanui Hal
MHOXECTBAMHU:  MEPEMECTUTEIILHOE,  COYETATEIbHOE,  PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue Tpaduyeckoro MpeiCTaBICHUs] MHOXECTB s
OIKCAHUs PeaIbHBIX MPOIIECCOB U SIBJICHUM, IPU PEIICHUH 3a/au.

W3mepenne paccerBaHus JaHHBIX. J(Mcrnepcus U CTaHIAPTHOE OTKIOHEHUE
YUCJIOBBIX HA00pOB. /lnarpamMma paccenBaHus.

DOnemeHTapHble COOBITHSI  ciiydaiiHoro ombiTa. Ciy4aifHbie  COOBITHSI.
BepostHoct  coOblTuii. OmnbITEl € PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coObITusiMU. CityuyailiHblil BbIOOp. CBsI3b MEXAY MaJOBEPOATHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMU B IIPUPO/JIE, OOILIECTBE U HAYKE.

Hepeo. CBolCTBa AEPEBBEB: €AUHCTBEHHOCTD IIyTH, CYIIIECTBOBAHUE BUCSYEN
BEPIIMHBI, CBSA3b MEK/Yy YUCIOM BEPIIMH U 4yuciIoM pédep. IIpaBuino yMHOXKEHUS.
Pemenue 3aau ¢ nomouibio rpagos.

ITpotuBononoxHele coObiTusA. [uarpamma Oiinepa. OObenuHEHHE U
nepeceueHne  coObiTHil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUs
BEPOSITHOCTEU. YCIJIOBHAs BepOATHOCTH. [IpaBuno ymHOxeHws. HesaBucumbie
cobriTus. IlpencraBnenue skcnepuMeHTa B BHAE JAepeBa. PemieHue 3agad Ha
HaXOXKJEHUE BEPOSTHOCTEH C IOMOIIBIO JIepeBa CIY4YalHOTO HKCIIEPUMEHTA,
auarpamm Duepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YUYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOTI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIuuHOCTHBIE pe3yabTaTbl OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca
«BeposTHOCTD U CTAaTUCTHKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY M  HACTOSUIEMY POCCUHCKOM
MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHHMSIM  POCCHMCKHUX
MAaTEMAaTHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTIDKEHU B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpa:KIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH TpaKJIaHWHA U peaJIu3alliid €ro
npaB, TMPEJICTAaBICHUEM O MaTeMaTHYECKUX OCHOBax (yHKIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBJICHUN, MPOILEAYP TPaXKJAHCKOTO oOIIecTBa (Hampumep,
BBIOOPBI, OTPOCHI), TOTOBHOCTBIO K 00OCYKICHUIO dTHUECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHLHUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKOII Ha aKTMBHOE Yy4YacTU€ B PEIICHUU NPAKTUYECKUX 3a7ay
MaTeMaTUYECKOW HaIMpaBI€HHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMATHYECKOTO
oOpa30oBaHUs Ha TPOTSHKEHMM BCEHM JKU3HU Il YCHEIHOW TpodeccroHaIbHOM
JEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATIBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIIMOHAJLHOMY U  3CTETUYECKOMY BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aad, PEHICHUH, pacCyX JACHHMN, YMEHHUIO BUJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEHHOCTH HAYYHOI'O NO3HAHMS:

OpUEHTAllMel B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MIPE/ICTAaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HayKH Kak cdepbl 4YeoBeueCKOn
JIEATEeIIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTH JUISl Pa3BUTHS I[UBWIM3AIINH,
OBJIQJICHUEM SI3BIKOM MAT€MAaTUKH U MAaTeMaTUYECKOW KYJIbTYpOW KakK CpPeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM IPOCTEUIIMMU HaBBIKAMH HCCIEA0BATEIbCKON
JeATEIIbHOCTH;



6) ¢u3myeckoe BocnuTanue, (popmMHpOBaHHE KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0J1IaronoJIyYus:

TOTOBHOCTHIO TPUMEHATh MaTEMAaTHYECKHUE 3HAHWUS B HHTEpPEcax CBOETro
3I0POBbs, BEACHUS  3J0POBOro  oOpa3a KWU3HU  (30pOBOE  MUTAHUE,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢uzndeckas
aKTHBHOCTb), CQOPMHPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0J10THYeCKO€e BOCTIUTAHME:

OpUEHTAaIMel Ha TPUMEHEHUE MaTEMAaTUUECKUX 3HAHUM JIJIs PEIIeHUs 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPY>KAIOIIEH Cpeibl, TUIAHUPOBAHUS MOCTYIKOB U OLIEHKHU
HX BO3MOXKHBIX TIOCIICICTBHI JIJIsI OKPYIKAFOIICH Cpejibl, 0CO3HAHUEM TJI00aILHOTO
XapakKTepa AKOJOTHUECKUX TPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusi K U3MEHSIIOUIUMCSl YCJIOBHUSIM COLMAJIBHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU Ye€pe3 MPAKTUUYECKYIO JESATEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEILHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWUH, B TOM YHCIE
bopMyIHpOBATH WU, TIOHSTHUS, TUIIOTE3bl 00 OOBEKTAX U SBICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIIMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JACHCTBUA, (OPMYIUPOBATh W OICHUBATH PUCKH U
MOCJIEACTBHUSA, (POPMHPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble Jijornueckue JeMCTBHUA:

e BBUIBJISITh M XAPAKTEPHU30BATh CYLIECCTBCHHBIE MPU3HAKU MATEMATHYECKUX
O00BEKTOB, TOHATHA, OTHOIICHWH MEXTYy TMOHATUAMH, (OPMYIUPOBATH
OINPENICIICHUSI  TIOHSTHUM, YCTAHABIMBATHL  CYLIECTBEHHBIM  MPU3HAK
KJaccupuKay, OCHOBaHUS JjIsi OOOOIICHUS W CpPaBHEHMS, KPUTEPUHU
MPOBOJIMMOT0O aHAJIN3A;

e BOCIpPUHUMATH, (OPMYJIUPOBATH U  MPEOOPa3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE M OTpHUIIATENIbHBIC, C€IWHWYHBIC, YacTHBIC W oO0IIue,
YCJIOBHBIE;



BBISIBJISIT ~ MAaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpoTUBOpeUMsi B (akTax, JaHHBIX, HAOJIOJIEHUSX U YTBEPKACHUSX,
npeajaraTb KpUTEPUU ISl BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;
JeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIIFOUEHH, YMO3aKIIFOUEHHU 110 aHAJIOT U H;

pa3dupatrh J10Ka3aTeabCTBA MaTeMaTHUYECKUX YTBEP)KIEHUH (IpsMble U OT
IPOTUBHOIO), MPOBOJUTH CaMOCTOATEIBHO HECIIOKHBIE [OKAa3aTelIbCTBa
MaTeMaTHYeCKUX (aKToB, BBICTPAWBaTh AapryMEHTALMI0, IPUBOJUTH
IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh Ccroco0 pemeHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJBKO
BAapUAHTOB pEIICHUs, BBHIOMpaTh HauOoliee MOAXOAAIUMN C Yy4YETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbckye 1eMCTBUA.

WCIIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT ITO3HAHUSA,
dbopMyIUpOBaTh BOMPOCH, (PUKCHPYIONIME NPOTUBOpEUne, MpooIemy,
CaMOCTOATENIbHO YCTAaHABJIMBATh HMCKOMOE H JaHHOe, (HOpPMHUPOBATH
THIIOTE3Y, apTyMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE,

MPOBOJUTh IO CaMOCTOSATEIBLHO COCTABICHHOMY TIUIaHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE HCCIIE0BAHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTeMaTH4YeCKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;
CaMOCTOSATENFHO (POPMYIHPOBATH 000OIIEHUS W BBIBOJBI MO pe3yJbTaTaM
NPOBEJAEHHOTO HAOIIOACHUS, WCCIEAOBAaHUs, OICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIECCa, a TaKKEe BBIIIBUTATh
MIPETOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAILIMH, JTaHHBIX,
HEOOXOIMMBIX JIJIS PEIICHHMS 3a1a4H,

BEIOWpATh, aHAJU3UPOBATh, CUCTEMATHU3MPOBATH W HHTEPIPETHPOBATH
uHGOPMAITUIO PA3IUYHBIX BUIAOB U (POPM IpeICTaBICHNUS,

BEIOWpaTh GopMy TpeAcTaBiIeHUsS WHHOPMANMK W WUIIOCTPUPOBATH
pemiaemMbie 3a7ayd  CXEeMaMH, JUarpaMmamMu, WHOW rpadukod Hu UX
KOMOHWHAIIUSIMU,

OIICHUBATh HAA&KHOCTh HMHPOPMAIMHU IO KPUTEPHUSAM, IPEITIOKCHHBIM
yaHuTeNIeM WM CHOPMYITHUPOBAHHBIM CAMOCTOSTEIILHO.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJbHbIE YYeOHbIe NeiCTBUS:

BOCIIPUHUMATDL U (I)OpMYJII/IpOBaTB CYXKACHUA B COOTBCTCTBUHU C YCIOBUAMHU
H nejisiMmu O6H.[€HI/I}I, SICHO, TOYHO, I'PaMOTHO BBIPaKaTb CBOIO TOUKY 3pCHUA



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pelIeHUs
3a/1a4yu, KOMMEHTHUPOBATh MOJYUYECHHBIN Pe3yJIbTaT;

B X07i¢ 00CYXJIeHUs 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBI,
pOoOJIEMBI, PEIIaeMoOi 3a7a4d, BHICKA3bIBATh HJCH, HAIICIICHHBIC HA MTOUCK
pEIIeHMS, COTIOCTABIIATH CBOU CYKICHHS C CYKACHUSIMU JIPYTUX YIaCTHUKOB
auanora, oOHapy»KMBaTh pazIU4yhe M CXOJCTBO MO3UIUNA, B KOPPEKTHOM
dbopme GopMynHpoBaTH pPa3HOTIACHUS, CBOM BO3PAKCHHUS;

MIPEICTaBIATh PE3YIbTaThl PEIICHUS 3aa4u, YKCIIEPUMEHTA, UCCIIeI0BAHNUS,
IIPOEKTa, CAMOCTOSTEIFHO BRIOUPATh ()OpPMAT BBICTYIUICHHS C YUETOM 3a1a4
MIPE3EHTAIlN U 0COOCHHOCTEH ayIUTOPHUH;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIIECTBA KOMAHJHOW ¥ WHIWBUTyTbHON
paboThI pU PEIICHUHN YUYEOHBIX MaTEMATUUECKUX 3a]1aY;

NPUHUMATh 1EJIb COBMECTHOM AESITEeNIbHOCTH, IUIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboThl, pacnpenessarh BHABI padOT, JIOrOBapUBATHCH,
00CyXIaTh TPOIECC U Pe3yabTaT paboThl, 0000MATh MHEHUSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TIPYNNOBBIX (opMax paboTel (0OCYXaeHHUS, O0OMEH
MHEHHUSMH, MO3TOBBIC IITYPMBI M APYTHE), BHITIOIHATH CBOIO YaCTh pabOTHI
U KOOPJWHHPOBATH CBOWM JECUCTBHS C JPYTMMH WICHAMH KOMAaHJIbI,
OIICHMBATh KA4eCTBO CBOETO BKJaJa B OOIMMHA MPOAYKT MO KPHUTEPHUSM,
chopMyITUPOBAaHHBIM YYACTHHKAMU B3aUMOICHCTBUSI.

PeI‘y.]IﬂTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHH

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IUIAH, aJITOPUTM PEIICHUS 3a7adyu (WU ero
4acTh), BBIOMPATh CHOCOO pEIICHUS C YYETOM HMEIOIINXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaTb U KOPPEKTUPOBATh
BapUaAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTEJJIEKT:

BJIAJE€Th CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTara
pELICHUST MATEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYJAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7a4H,
BHOCUTH KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA ESATEIbHOCTH MOCTABICHHOW LIEIN U
YCIIOBUSIM, OOBSCHATh NMPUYUHBI JOCTIDKCHHSI WJIM HEIOCTHKCHUS IIEIH,
HAXOJUTh OMHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDI



K koHmy oOyueHus B 8 kuacce oOydaroIIMHCS IOJYYUT CIETYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

W3BnekaTe 1 mnpeoOpa3oBbIBaTh HH(POPMALMIO, NPEICTABICHHYIO B BHUJE
TabIuL, AUarpaMM, rpauKoB, MPEICTaBIsATh JaHHbIE B BUJAE TaOJUL, AUArpaMM,
rpauKoB.

OnucelBaTh JAaHHBIE C IMOMOIIBIO CTATUCTUYECKUX ITOKA3aTENEh: CPEIHUX
3HAYEHUI U Mep paccenBaHus (pa3max, JUCIEPCHS U CTAHIaPTHOE OTKIOHEHUE).

Haxoautb 4acTOThI YMCIOBBIX 3HAUEHUH U YaCTOTHI COOBITUHN, B TOM YHUCIIE TIO
pe3ysibTaTaM U3MEpEeHU U HabI0eHUI.

HaxonuTe BEpOATHOCTH CIy4alHBIX COOBITUN B ONBITAX, 3HAsl BEPOSTHOCTH
DJIIEMEHTApHbIX COOBITHI, B TOM 4HCI€ B OIBITaX C PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpapuyeckue MOJEIH: AEPEBO CIy4YailHOrO 3IKCIIEPUMEHTA,
JIyarpaMMbl DWsepa, YuciaoBast mpsmast.

OnepupoBaTh  IOHATUSMH: MHOXECTBO, IIOJMHOXKECTBO,  BBIIIOJIHATH
olepalyyd HaJ MHOXECTBaMHU: OObEIUHEHUE, TIepeceueHue, JIOMNOJHEHUE,
MIEPEYUCIATD YJIEMEHTHI MHOXKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpaduueckoe npeacTaBlIeHUe MHOKECTB U CBSI3€H MEXIY HUMU
JUISL OIIMCAaHM IIPOLECCOB U SABJICHUM, B TOM YMCJIE IIPU PEIICHUU 3a7a4 U3 IPYyIUX
y4eOHBIX MPEAMETOB U KYPCOB.



TEMATHUYECKOE IINTAHUPOBAHUE



8 KUIACC

ITPOIT'PAMME

KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHme pa3iejioB U TeM uudgpoBbie
Ne i/m P Kontpoabnusie IIpakTHyeckue (mupp )
NporpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [JOK
! Hostopene iypea 7 iracca 4 https://m.edsoo.ru/7f417th2
OnucarenpHas cTaTUCTUKa. PaccenBanue bubmuorexa [JOK
2 4
JaHHBIX https://m.edsoo.ru/7f417fb2
bubmmoreka [JOK
3 Mrosxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuoreka [JOK
4 BeposiTHOCTE citydaiiHOTO COOBITHS 6 1 https://m.edsoo.ru/7fA17fb2
bu6nunorexa LIOK
B 4
° BC/ICHHC B TCOPHIO rpaco https://m.edsoo.ru/7f417fb2
. bubnmorexa [JOK
6 Cayaiiteie COObITHA 8 https://m.edsoo.ru/7f417fb2
. bubnmoreka [JOK
7 O0001Ienre, cucTeMaTH3aIis 3HAaHUH 4 2 https://m.edsoo.ru/7f417f62
OBUIEE KOJIMYECTBO YACOB I10 34 5 1


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

IHOYPOYHOE IINTAHUPOBAHHUE






8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Kourpoabnbie IIpakTHyeckue
n/n Bcero H3ydeHUusi  oOpa3oBaTebHbIE
padoThI padoThI
pecypcbl
1 [IpencraBnenue JaHHbBIX. 1 bu6muoreka [JOK
OnucarenbHasi CTATUCTUKA https://m.eds00.ru/863f029
5 CrnydaifHasi ”3MEHYHUBOCTb. 1 bubnmoreka [JOK
Cpennue urcioBoro Habopa https://m.edsoo.ru/863f03fc
3 Cnyuaitasie coObiTus. BepostTHOCTH 1 bubmmorexa [[OK
1 4aCTOThI https://m.eds00.ru/863f0578
Krnaccuueckue Moaenu Teopuu
4 BEPOSITHOCTEH: MOHETA U UTpaIbHas 1 Bubmmorexa [IOK
P ' P https://m.eds00.ru/863f076¢
KOCTh
but6mmoreka [JOK
> Oricionenus 1 https://m.edso00.ru/863f0a50
bubmunorexa LIOK
6 1
flucnepens wiciosoro nagopa https://m.eds00.ru/863f0a50
7 CrangapTHOE OTKIOHEHHUE 1 bu6nuoreka IIOK
YHCIOBOTO Habopa https://m.edso00.ru/863f0bfe
8 JlnarpamMmbl paccerBaHUs 1 Bubamorexa [IOK
p P https://m.edsoo.ru/863f0ea6
bubmuoreka [JOK
M 1
o HOAECTBO, HOAMHOMKECTEO https://m.eds00.ru/863f1180
Onepanuu HaJ MHOKECTBAMU:
patt A bu6mmoreka [JOK
10 0o0BeIMHEHNE, TIEpECeUCHNUE, 1

JOIIOJTHCHHEC

https://m.edso0.ru/863f143c



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

CaoiicTBa orepanuii Haj
MHOKE€CTBAMU: IIEPEMECTUTENBHOE,

bubmuoreka [JOK

11
COUYEeTaTeNILHOE, https://m.edso0.ru/863f1784
pacnpeenuTenbHOe, BKIIOYCHUS

12 I'padmueckoe npencraBieHue Bbubmuoreka [IOK
MHOKECTB https://m.edsoo0.ru/863f198c

13 Konrponbnas padora no remMmam
"Cratuctuka. MHOXecTBa"

14 DneMeHTapHbIe COOBITHSL. bubnuorexa [JOK
CrnydaifHple COOBITHS https://m.edso00.ru/863fldec
BbnaronpusgrcrByromme

15 aneMeHia HbIE ZOGII:ITI/I}I bubmorexa IIOK

P o https://m.edso0.ru/863fldec
BepositHoCTH COOBITHI
BbnaronpusgrcrByromue
16 3neMeHI;a HbIE ZO6H;ITI/IH bubmorexa LHOK
P o https://m.eds00.ru/863f1f72
BepositHocT coObITHI
OnbITH ¢ PABHOBO3MOXHBIMU
17 3JIEMEHTAPHBIMHU COOBITHSIMU Eubmorexa ITOK
N pv ' https://m.edso0.ru/863f21ca
Cayyaiinslii BEIOOp
OMBITBI ¢ PABHOBO3MOXXHBIMH
18 DJIEMEHTAPHBIMHU COOBITUSIMU Enbmrorexa ITOK
TrepH ' https://m.eds00.ru/863f21ca
CrnyuaitHbiii BEIOOD
[TpakTrueckas padota "OMnbITHI C

19 aBHOBO3MOXHBIMH bubmmorexa TTOK
P " https://m.eds00.ru/863f235a
AJIEMEHTAPHBIMU COOBITHSMH

b K

20 Jlepeso nommoreka 11O

https://m.edso0.ru/863f2a4e



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e

CBoiicTBa aepeBa: €IMHCTBEHHOCTD
MyTH, CYIIIECTBOBAHUE BUCIUYCH

bubmuoreka [JOK

21 BEPILHHBI, CBS3b MEK]Y YUCIIOM https://m.edsoo.ru/863f2bac
BEPIIMH U YuciIoM pEdep
bu6mmoreka [JOK
22 TpaBuuio yMHOKCHHA https://m.edso0o.ru/863f2cd8
but6mmoreka [IOK
23 Hpapio ywosieriis https://m.eds00.ru/863f2¢36
bu6mmoreka [JOK
24 HporuBononosiioe codrie https://m.eds00.ru/863f2f8a
o5 Huarpamma Ditnepa. O0beuHeHNE bu6muoreka [JOK
U TiepecevYeHne COOBITHIA https://m.edso0o.ru/863f3214
26 HecoBmecTnble coObiTus. @opmyina bubmumoreka LIOK
CJIO’KEHUSI BEPOSITHOCTEN https://m.eds00.ru/863f3372
97 HecoBmectabie coObiTHs. Dopmyna bubnmoreka [[OK
CJI0’KEHUSI BEPOSITHOCTEN https://m.eds00.ru/863f3764
[IpaBuiio yMHOXKEHUS
28 BEPOATHOCTEN. Y CIIOBHAs Bbu6muoreka [IOK
BeposAsTHOCTh. He3zaBucumblie https://m.edsoo.ru/863f38ae
COOBITHSA
[IpaBuiio yMHOXKEHUS
29 BEPOSITHOCTEN. Y CIIOBHAsA bu6munoreka IIOK
BEPOATHOCTH. He3aBucumeble https://m.eds00.ru/863f3b06
COOBITHSA
30 IIpencrasnenue ciry4aitHOro bubnuoreka [IOK
JKCIIEpPUMEHTA B BUJIE IEpeBa https://m.edsoo.ru/863f3cbe
31 [Ipencrasienue ciayyaitHOro bubmuoreka [IOK

AKCIIEpUMEHTA B BUJIC JIepEBa

https://m.edsoo.ru/863f3f20



https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20

[ToBTOpeHnue, 06061IeHNE.
32 [IpencraBneHue TaHHBIX.
OmnmucarenpHas CTAaTUCTHKA

33 [ToBTOpenue, o6o0meHue. I'padbr

KonTponbhas pabota no temam
34 "Cry4yaitHble COOBITHSI.
Bepostaocts. I'padsr”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

34

bubmuoreka [JOK
https://m.edso0.ru/863f4128

bubmuoreka [JOK
https://m.edso0.ru/863f4312



https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA

8 KUIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yabrara
5 BeposITHOCTB M CcTaTUCTHKA
W3BnekaTh U npeoOpa3oBbIBaTh MHPOPMALNIO, TPEACTABICHHYIO B
5.1 BUJIC TaOJIMI, AMArpamMM, Tpa(uKoOB, MPEICTABIATh JAaHHBIC B BHJE
Ta0NuIl, TUarpamm, rpaduKoB
OnucelBaTh JaHHBIE C IOMOIUBIO CTATUCTUYECKUX I10Ka3aTelei:
5.2 CpEeIHUX 3HAUY€HWH M Mep pacceuBaHMs (pa3Max, AHUCIEPCUS U
CTaHAApTHOE OTKIOHEHHE)
£ 3 HaxonuTh 4acTOThI YUCIOBBIX 3HAYECHUH U YaCTOTHI COOBITHI, B TOM
' qHCIIe M0 pe3yIbTaTaM U3MEPEHUN U HaOI0ICHUN
HaxonuTh BEpOSATHOCTH CIy4YalHBIX COOBITMII B OMNBITAaxX, 3Hasd
5.4 BEPOSTHOCTH 3JIEMEHTApHBIX COOBITMH, B TOM YHCJIE B ONbITaxX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
- Hcnonb3oBate  rpaduyeckre  MOJENU:  JIEPEBO  CIy4aiHOTro
' JKCIIEPUMEHTA, JUarpaMmMsl Dilliepa, YACIoBas MpsMas
OnepupoBaTh MOHITHSIMH: MHOXKECTBO, MOJMHOXECTBO; BBIIIOJIHAThH
£ 6 olepaluy HaJ MHOXECTBAaMH: OOBEIMHEHHE, IepecedeHue,
' JOTIONIHEHHE; TIEPEYHUCIATh DJIEMEHTBl MHOXECTB, IPUMCHATH
CBOMCTBAa MHO>KECTB
Vcnonb3oBaTh rpaduyeckoe MpeACTaBICHHE MHOXECTB M CBs3el
5.7 MEX/1y HUMHU ISl ONIMCAHUS IIPOLIECCOB U BJICHUH, B TOM YMCIIE IIpU

pelIeHny 3a7]ad U3 JPYrux y4eOHbIX MIPEIMETOB U KYpPCOB



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

8 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
5 BeposiTHOCTB M cTaTHCTHKA
5.1 [IpencraBneHne JaHHBIX B BHJIE TaOJIUIL, JUarpaMm, rpadukoB
59 MHO)€ecTBO, 3JEMEHT MHOXKECTBa, MOJAMHOXecTBO. Ormnepanuu Haj
' MHO>KECTBaMU: 00bEIMHEHNUE, IEpECeUCHUe, T0TOTHEHHE
53 CpoiicTBa  omepauuid  HaJ  MHOXECTBAMH: MepeMeCTUTENbHOE,
' COUETaTENIbHOE, PACTIPEACIUTENIBHOE, BKIFOUEHHUS
5 4 Hcnonp3oBanue rpaguueckoro MpeicTaBICHUs] MHOXKECTB JJISI ONHCAHMS
' pealbHBIX MPOIECCOB U SIBICHUM, IPH PEIICHUH 3a]1a4.
- W3mepenne paccenBaHus AaHHBIX. Jlucniepcus U cTaHIapTHOE OTKIOHEHHE
' YHCIOBBIX HAOOpOB. JlMarpamMmma pacceuBaHUs
OneMeHTapHble CcOObITHA ciyyaiiHoro onbita. Ciy4aiiHble COOBITHSL.
56 BepositHocTH CcOOBITHI. OMBITEI ¢ PaBHOBO3MOXHBIMH JJIEMEHTAPHBIMH
' coObitusiMi.  CitydaiiHelii  BBIOOp. CBS3b MEXIY MAallOBEPOSATHBIMU H
MPAKTHYECKU JOCTOBEPHBIMHU COOBITUSIMU B IIPUPO/JIE, OOIIECTBE U HAYKe
HepeBo. CBoiicTBa [€peBbEB: EIMHCTBEHHOCTh ITyTH, CYLIECTBOBaHUE
5.7 BUCSIYEH BEPILIMHBI, CBSI3b MEXJy UHCIOM BEpUIMH U 4YHCIOM pEdep.
[IpaBuno ymHoxenus. Pemenne 3anad ¢ momouibio rpagoB
[IpotuBomnonoxusle coObiTusA. [uarpamma Diinepa. OObeauHeHHEe U
5.8 nepeceueHre coObITHH. HecoBmecTHble coObiTHs. PopMmyrna CIOKEHHS
BEPOATHOCTEMN
59 YcnoBHas BeposaTHOCTb. [IpaBuiio ymHOkeHus. HezaBucuMbie cOOBITHS
[IpencraBnenue »skcnepuMeHTa B BUIE JepeBa. Pemenue 3amad  Ha
5.10 HaXO0XKJIEHUE BEPOATHOCTEH C TOMOIIBIO JIEPEeBa CIyYaHOTO AKCIIEPUMEHTA,

nuarpamm Jiiepa



IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSA K NMPeJIMETHBIM Pe3y/IbTaTaM OCBOCHHUSI
OCHOBHOI1 00pa30BaTeJIbHOM IPOrPaMMBbI OCHOBHOTI'0 00111er0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh IOHATHAMH: MHOMKECTBO, IIOJMHOKECTBO,
olepaluy HaJi MHOXKECTBAMM; YMEHHUE ONEpUpPOBaTh MOHATUAMU: rpad,
CBSI3HBIN rpad, 1epeBo, IUKII, IPUMEHSATh UX IPU pEIIeHUH 3a/1a4; YMEHHUE
UCMOJb30BaTh Ipauyeckoe NpPeACTAaBICHUE MHOXKECTB JJIS ONMHUCAHMS
peaJIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEILICHUY 3a/1a4 U3 IPYTUX YUYEOHbIX
MIpeIMETOB

YMeHue onepupoBaTh MOHSATHSIMM: OIPENEICHHE, aKCHOMa, TeopeMma,
J0Ka3aTeIbCTBO; yYMEHME  paclo3HaBaTb HMCTUHHBIE W JIOKHBIC
BBICKA3bIBaHUS, IPUBOAUTH NPUMEPbl U KOHTPIPHUMEPHL, CTPOMUTH
BBICKa3bIBaHUS U OTPUIIAHUS BbICKa3bIBAHUMN

YMeHue onepupoBaTh NOHATUSMHU: HATypalbHOE 4YHCIO, IPOCTOE H
COCTaBHOE YUCIIO, ACIIMMOCTb HATYpPaIbHbIX YUCEII, IPU3HAKU JEITUMOCTH,
LIEJI0€ YHCIIO0, MOIYJb YKcia, OOBIKHOBEHHAs JpO0b U JIECATUYHAsI IPOOB,
CTaHAAPTHBIN BUJ YKCJIA, PAUOHAIIBHOE YUCII0, UPPALMOHAIBHOE YUCIIO,
apu(METHYECKUI KBaIpaTHBI KOPEHb; YMEHHE BBINOJHATH JCHCTBUS C
4KCJIaMH, CPAaBHHUBATh M YIOPAJOYMBATH YHMCIIA, IPEICTABIIATh YHCIA HA
KOOPJMHATHON NPSIMOM, OKPYIJIATh YHCIIA; YMEHHUE JI€JaTh NPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYMCICHUI

YMeHne omnepupoBaTh IMOHATHUSMHU: CTENEHb C IEJIBIM IOKa3aTelieM,
apu(METHYECKUI KBaJpaTHBI KOpEHb, MHOTOWIEH, anredpanveckas
Ipo0b, TOKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOU CTETIEHH OOJIbIIIe
eIMHMILIBI; YMEHHE BBIMOIHATE PAacu€Thl MO GopMysiaM, IpeoOpa3oBaHUs
HENBIX, APOOHO-PAlMOHANBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHIMH,
pa3iioKeHne MHOTOYIeHA Ha MHOXKHTEIH, B TOM YUCIIE C HCIIOJIb30BaHHEM
(opMys pa3HOCTH KBaJIpaToOB M KBaapaTa CyMMBI H Pa3HOCTH

YMeHue omnepupoBaTh NMOHATHUAMHU: YHCIOBOE PAaBEHCTBO, YPaBHEHHE C
OJIHOM MEePEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOIA;
yMEHHE pellaTh JHHEWHble M KBaJpaTHbIe ypaBHEHHUsA, ApPOOHO-
pallMOHAIBHBIE YPABHEHHS C OJHOM IIEPEMEHHOM, CHUCTEMBI JIBYX
JMHEWHBIX YpPAaBHEHWM, JIMHEWHbIE HEPABEHCTBA W HUX CUCTEMBI,
KBaJpaTHbBIE U APOOHO-pAIlMOHAIbHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM,
B TOM YMCJIC IIpH PCUICHUH 3ada4 U3 APYIUX NpEAMETOB U MPAKTUUCCKHUX
3a/1a4y; yMEHUE UCIOJIb30BaTh KOOPIAWHATHYIO MPSMYI0 U KOOPAMHATHYIO
IJIOCKOCTH JJ1s1 H300pakeHUs pellieHui ypaBHEHH, HEPABEHCTB U CUCTEM
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YMeHue onepupoBaTh MOHATUAMU: (QYHKUUS, rpaduk (QyHKUIUU, HYIH
(GYHKIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, NMPOMEXYTKH BO3PAaCTaHMS,
yObIBaHMS, HauOOJIbIIEE W HAaWMMEHbINEe 3HAYCHHUsS (DYHKIIMU; YMEHHE
ONEpPUPOBATh MOHATHAMM: TMpsiMas TPONOPIHOHAIBHOCTh, JIMHEHHas
¢byHKUMsA, KBaapaTuyHas (QyHKIUSA, oOpaTHas MPONOPLUUOHATBHOCT,
napabosna, runep6osa; yMeHre CTpouTh rpaduku (pyHKIUi, HCTI0I30BaTh
rpaduKu JUIS OTPENEICHUSI CBOMCTB IMPOIECCOB M 3aBUCHUMOCTEH, IS
pelieHus 3a1a4 U3 IPYTUX YYeOHBIX TMPEIMETOB M pPEaIbHOW IKU3HH,
YMEHHUE BBIPaXKaTh (hOpMyJIaMH 3aBHCUMOCTH MEX/Ty BeTUINHAMHU

Ymenue OIlIEpUpPOBATH MOHATHUSIMHU: I10CJIEI0BATEIBHOCTD,
apupMeTHYeCcKasi U TeOMETPUUYECKasi MPOTPECCUU; YMEHHUE HCIOIb30BaTh
CBOICTBa mociea0BaTeIbHOCTEH, (HOPMYIIBI CYMMBI U OOILErO YjieHa Ipu
pelleHny 3a7a4y, B TOM YHUCIIE 3a7a4 U3 JAPYrux y4yeOHbIX MPEAMETOB U
peanbHOU KU3HU

YMeHue pemaTh 3aJjaui pa3HbIX TUIIOB (B TOM YMCJIE Ha IPOLEHTHI, J0JIH
U 4acTH, ABIKEHHE, paboTy, IIeHy TOBApOB M CTOUMOCTh MOKYIIOK U yCIIYT,
HaJOTH, 3aJauyd W3 o0JacTH YHpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); yMEHHE COCTAaBIIATh BBIPAXKEHUS, ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI [0 YCJIOBHUIO 3a/layM, HCCIEAOBATH IOJTY4YEHHOE pEIleHUuEe U
OLICHHBAThH MPABAONOI00HOCTD MMOJYYEHHBIX PE3YIHTATOB

YMeHne onepupoBaTh MOHATHAMUA: GUTYpa, TOUKA, OTPE3OK, IpsMasi, Ty4,
JOMaHasi, yroJ, MHOTOYTOJIbHUK, TPEYTOJbHUK, PaBHOOCIPEHHBIA H
PaBHOCTOPOHHHMHA  TPEYTOJILHUKH,  TPSMOYTOJBHBIA  TPEYTOJBHUK,
MenuaHa, OHMCCEKTpHCAa M BBICOTA TPEYTOJbHHKA, YETHIPEXYTONBHUK,
napajuieiorpaMM, — poM0O,  IpPSIMOYTOJBHHMK,  KBajJpaT, Tpameuus;
OKpY)KHOCTb, KpYT, KacaTellbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue pemath 3aJja4u, B TOM YUCIIE U3 TOBCETHEBHON KHU3HH,
Ha HaXOXXJCHHE I'€OMETPUYECCKHX BEJHYWH C NMPUMEHEHUEM H3yYeHHBIX
CBOWCTB uryp u (hakToB

YMeHue onepupoBaTh IOHATHUSMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; NapaJUICIbHOCTh U NEPIEHIUKYIISIPHOCTD MPSMBIX, YTIOJI
MEXIy NpSIMbIMH, TEpHEHIUKYJSAP, HAKIOHHAsA, MNPOEKIHs, NoJ00He
¢buryp, mogoOHbIE TPEYTrOJbHUKH, CUMMETPHUS OTHOCHUTEIHHO TOYKH H
MpsIMOW; yMEHHME pAaclo3HaBaTh PABEHCTBO, CHUMMETPHUIO M M0a00He
¢buryp, napasuieIbHOCTh ¥ NEPIECHINKYISPHOCTD IPSIMBIX B OKPYKaIOIIEM
MHUpE
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YMeHue onepupoBaTh MOHATUSIMM: JJIUHA, PACCTOSIHUE, YTOJ (BEIWYMHA
yria, CHHYC U KOCUHYC yIJla TPEyroJIbHUKA), IUI0LIa/lb; YMEHUE OLICHUBATh
pasMepbl NpeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHPE; yMEHHE
IPUMEHATH (POPMYJIBl IEPUMETPA U IUIOLAAN MHOTOYIOJIbHUKOB, JITMHBI
OKPY’)KHOCTM W  IUIOU[aAM  Kpyra, oObeMa  MpsSMOYTrOJbHOIO
napajuleJienunena;  yMEHHE  IPUMEHATh  IPU3HAKA  PAaBEHCTBA
TPEYTOJIbBHUKOB, TEOPEMY O CYMME YIJIOB TpPEYrOJbHUKA, TEOpEMY



12

13

14

15

[Mudaropa, TpuroHOMEeTpUUYECKHE COOTHOMICHUS ISl BBIYUCIICHUS JJIHH,
pacCTOSIHUH, TIOMIAIeN

Ymenue u3zo0pakaTh IUIOCKME (QUIYpl ©W  UX  KOMOHMHALWH,
MPOCTPAHCTBEHHBbIE (UTYPBI OT pPYKH, C TIOMOLIBIO YEPTENKHBIX
MHCTPYMEHTOB M  DJEKTPOHHBIX CPEACTB IO TEKCTOBOMY  WIIH
CHMBOJIBHOMY OITMCaHHIO

YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJbHAs CUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CYMMa BEKTOPOB, ITPOU3BEJICHUE BEKTOpa Ha
YUCJIO, CKAJIAPHOE NPOU3BEJCHUE BEKTOPOB; YMEHHUE HCIOIb30BATh
BEKTOPHI U KOOPJIMHATHI ISl PEICTABIICHUS IAHHBIX M PEIICHUS 3a/1a4, B
TOM YHCJIE U3 JPYTUX YYEOHBIX MPEIMETOB U PEalbHOM KU3HU

VYMmenne ONCprUpOBaATh IOHATHUAMMU: CTOJIOUKOBEIE U KPYTOBLIC JHAarpaMMBbl,
TaONMUIBI, CpenHee apuMeTHuecKoe, MeauaHa, HauOoNbIIee W
HaMMEHBIIIEEe 3HAUCHUS, pa3Max YHCIOBOro Habopa, yMEHHE H3BJICKaTh,
HMHTEPIIPETHPOBATH U MPEOOPa30BBIBATh UH(DOPMAIIHIO, MTPEACTABICHHYTO
B TAa0JIMIIAX M HA THarpaMmax, OTPaXKaoIIy0 CBOWCTBA M XapaKTePUCTUKH
peasbHBIX IMPOIECCOB M SBJICHUI;, YMEHHE pPAclio3HaBaTh HM3MEHUYHBBIC
BCJIMYMHBI B OKPYKAOUICM MUPC

YMeHue onepupoBaTh TMOHATHSAMHU: CIy4YaWHBIA ONBIT (CITy4alHBIN
JKCIIEPUMEHT), JJIEMEHTApHOE€  COOBITHE  (DJIEMEHTApHBIA  MCXON)
CIIy4aifHOTO OTBITA, CIIy4aiiHOE COOBITHE, BEPOSITHOCTh COOBITHS; yMEHHE
HaXOJUTh  BEPOATHOCTH  CIIy4alHBIX COOBITUH B  ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU; YMEHUE PEIIaTh 3a/1a4H
METOZIOM OpPraHM30BaHHOTO Tepedopa M C HCIOJIb30BAaHHEM NpaBUIIa
YMHOXEHHS; YMEHHE OIICHWBATh BEPOSITHOCTH PEATBbHBIX COOBITHH H
SIBJICHUH, IOHUMATh POJIb MPAKTUYECKHU JTOCTOBEPHBIX U MaJIOBEPOSITHBIX
COOBITUH B OKpY’KalollleM MHpE U B >KU3HH;, 3HAKOMCTBO C MOHSTHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBICHHSIX
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YMeHne BeIOMpaTh MOIXOMSIINN N3yIeHHBIA METO ISl PEIICHHS 3a/1a4H,
IIPUBOJIUTH IPUMEPBI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOAC U
JKU3HM, PACIO3HABATh IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE,
OIUCHIBATh OTICIIBHBIE BBIJAIOLINECS PE3YJIbTAThl, MOJIYYECHHBIE B XOJE
pa3BUTHUA MaTEMAaTUKU KaK HAyKU, IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX
OTKPBITHH U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPHH



INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA

1 Yucna v BIYUCICHUS

1.1 Harypanbnble u nensie yncina. [I[pu3Haku 1eIMMOCTH HENbIX YHCeT

12 OOBIKHOBEHHBIC U JCCATUYHBIE IPOOH, MPOIEHTHI, OECKOHEUYHbIC MEPHOANYECKHIE
' apoou

1.3 Panmonanbheie uncia. ApudMeTHIecKre onepauy ¢ palMoHaIbHBIMU YUCIIAMU

14 HetictBurensHple uYncia. ApupMETHYECKHE OMNeparuud C JACHCTBUTEIHHBIMH
' YUCTIaMH

15 [TpuOmmKkEHHBIC BBIYUCIICHUS, TPAaBWJIA OKPYIVICHWS, NPHKUJAKA M OICHKA
' pe3yibTaTa BEIYUCICHU
2 Anrebpanueckue BbIpaXKEHUs

2.1 bykBeHHbIe BhIpaKeHUs (BBIPAXKECHHS C TIEPEMEHHBIMU )

59 Crenenb ¢ 1enbiM mokazaTeneM. CTemeHb C palMOHANBHBIM ITOKA3aTEJIEeM.
' CroiicTBa CTENEHU

2.3 MHorousneHbl

2.4 Anrebpanyeckast 1poOb

95 ApudmeTrdeckuii KOpeHb HaTypaJlbHON cTernieHH. JIeficTBUs ¢ apuPMETHICCKUMHU
' KOPHSIMH HaTypalbHON CTETICHU
3 VYpaBHEHUS U HEPABEHCTBA

31 Llenpie u ApoOHO-panMoHanbHble YypaBHEHUS. CHCTEMBI H COBOKYIIHOCTH
' ypaBHEHHH

39 Llenple W JpoOHO-pallMOHANbHBIE HepaBeHCTBA. CHCTEMbl U COBOKYITHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 33724
4 YucnoBbie IOCTIEA0BATEIHHOCTH

4.1 ITocienoBaTeabHOCTH, CIIOCOOLI 3a1aHUs TTOCIIEA0BATEILHOCTEN

4.2 Apudnmerndeckast 1 reoMeTpuueckas nporpeccuu. opmMya CI0KHBIX TPOICHTOB
5 DOyHKIUHA

Oynkuus, cnocoOsl 3aaanus GyHkimy. ['paduk pynkuun. O6xacTe onpeaeaeHus 1

51 MHOXecTBO 3HaueHn# pyHkimn. Hymu @ynkiun. [IpoMexyTKn 3HAKOMIOCTOSTHCTBA.

o [TpoMeXyTKH MOHOTOHHOCTH (YHKITMH. MaKCUMyMBl W MHHUMYMBI (DYHKITHH.
Haubonbiiee u HauMeHblee 3HaueHne (YHKIIUU Ha TPOMEKYTKE

6 KoopauHatel Ha MPsAMOiA U TNIOCKOCTH

6.1 KoopaunatHas npsimast

6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus



7.1

['eomeTpuueckue GUrypsl 1 UX CBOMCTBa

7.2 TpeyronbHUK
7.3 MHoOroyroasHUKU
7.4 OKpy’KHOCTb U KpYyT
7.5 M3mepeHue reoMeTpu4ecKUx BeTUUnH
7.6 BexTopsl Ha TIOCKOCTH
8 BeposiTHOCTB 1 cTaTuCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






