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IMMOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM 1H(poBOM MHpE BEPOATHOCTb M CTATUCTUKA NMPUOOPETAIOT
BCE OOJBIIYI0 3HAYUMOCTh, KaK C TOUKH 3PEHUS MPAKTUUECKUX MPUIOKEHHUM, TaK
U UX POJIM B 00pa30BaHWU, HEOOXOIMMOM KaKJOMY uUeJoBeKy. Bo3pacraer uncio
npodeccuii, Mpu OBIAACHUA KOTOPHIMH TpeOyeTcsl Xxopolas 6a3oBasi MOArOTOBKA
B 001acTd BEpPOATHOCTHM W CTATUCTUKU, Takas TOJATOTOBKAa BakKHA MJiA
IPOAOHKEHUS 00pa30BaHus U JUIsl YCHEIIHON Npo(eCCUOHAIbHONU Kaphephl.

Kax1p1i1 4esT0BEK OCTOSIHHO ITPUHUMAET PELICHUS HA OCHOBE UMEIOIIMXCS Y
HETO JaHHBIX. A 1715 0O0CHOBAHHOTO MPUHSATHUS PEIICHUS B YCIOBUAX HEJOCTaTKa
WM U30BITKAa WH()OPMAITMH HEOOXOAMMO B TOM YHCIIE XOpOIIO C(HOPMUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBIIIICHHE.

NMeHHO TO3TOMY OCTpO BCTaja HEOOXOAUMOCTh C(HOPMUPOBATH Y
oOyuaromuxcst QyHKIMOHAIBHYIO IPaMOTHOCTh, BKJIFOUAIOIIYIO B Ce0sl B KAUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOIIEN  yYMEHHME  BOCIHPUHUMATh W KPUTHUYECKU
aHAJM3UPOBATh MHPOPMAIUIO, TPEICTABICHHYIO B Pa3INYHBIX (hOpMax, MOHUMATh
BEPOSITHOCTHBIM XapakTep MHOIMX pPEAJbHBIX IPOLIECCOB M 3aBHUCHUMOCTEH,
IIPOU3BOJMTH NPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH IIPUHIIMIIAMU cOOpa, aHaIu3a U
NPEJCTaBICHUS JaHHBIX W3 Pa3HYHBIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuodmaer o0yyaroumxcs K OOLIECTBEHHbIM HHTepecaM. l3yueHune ocHOB
KOMOMHATOPUKHM pPa3BUBAET HAaBBIKM OpraHU3aluM Iepebopa M Mmojacyéra 4ucia
BApUAHTOB, B TOM YHUCJIE€ B MPUKIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH TEOpUHU
rpadoB co31aéT MaTeMaTH4eCKuil GpyHAaMEHT AJis1 GOPMUPOBAHUS KOMIIETEHIIUI B
obnactu mHPOPMATUKU U UGPOBBIX TeXHONOTHHA. [Ipyn M3yuyeHUN CTATUCTHKHU U
BEPOATHOCTH OOOTalatOTCsl MPEACTaBICHUS OOYyYarolMXCsi O COBPEMEHHOU
KapTUHE MHpa U METOJax €ro HCCieloBaHus, (GOpMUPYETCS MOHUMAHUE POJIU
CTaTHCTUKH KaK UCTOYHHKA COIMAIBHO 3HAYUMON MH(DOPMAIINH U 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIJICHHUS.

B cooTBeTcTBUU ¢ JaHHBIMU IIENIIMA B CTPYKType MPOTpaMMBbl yueOHOTO
Kypca «BepoATHOCTh U CTATUCTHKA» OCHOBHOT'O OOIIETr0 00pa30BaHUs BbIAEIECHBI
CIIEYIOIME COAEpPKATEIbHO-MeToAnYecKue nuHun: «lIpencraBineHue AaHHBIX U
omMcaTeibHasl CTaTUCTHKa», «BeposTHOCTBY, «OIeMeHThl KOMOHHATOPUKH,
«BBenenue B Teoputo rpadoBy.

Copepxanue nmuHun «lIpencraBneHre NaHHBIX U ONKCATEIbHAS CTATUCTHKA
CIIy’KMT OCHOBOM i1 (hOpMHUpPOBaHMSI HABBIKOB PabOTBHl ¢ MHpOpManueil: oT
YTEHHUs W MHTEepHpeTauuu HH(pOpMaluM, NOpeICTaBICHHONM B Tabiulax, Ha
auarpamMmax W rpadgukax, A0 cOopa, TpeICTaBiICHHs W aHAIW3a JAaHHBIX C
UCIIOJIb30BAHUEM CTATHCTHYECKUX XApPAKTEPUCTUK CPEAHMX M PacCEeUBaHUA.
Paboras ¢ naHHbIMM, oOydaromiuecs ydyaTcsl CUMTBIBATh U HHTEPIPETUPOBATH



JlAaHHbIE, BBIABUTaTh, apryMEHTUPOBATh M KPUTUKOBATh MPOCTEHIINE THIOTE3HI,
Pa3MBIIUIATh HaJl (PAKTOpPAMU, BBI3BIBAIOIIMMU HU3MEHYMBOCTh, U OLICHUBATHh UX
BIIMSIHUE HA paCCMATPUBAEMbIC BEJTUYUHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEICTABICHUE O CIy4ailHOM HM3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEpPHOCTE M TEHACHUWWA CTAaHOBUTCA MOTHUBUPYIOLIEH OCHOBOW JIs
W3YUYEHUS] TEOpUU BeposTHOCTEH. bosbllioe 3HAUYEHHE HMEIOT NPaKTHUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICTISIMH.

[loHATHE BEpPOSTHOCTH BBOAUTCSA KaK Mepa MpaBaonofoOusi CIydailHOTrO
coObitusi. Ilpu wu3ydeHun ydeOHOro Kypca oOOydYaroniuecss 3HAKOMSTCS C
NPOCTEHUIIMMUA ~ METOJAMHM  BBIYMCIIEHHS  BEpPOSTHOCTEH B CIyYallHBIX
3KCIIEPUMEHTAX c PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMH CTaBUTh U peliaTh 00Jiee CIOKHbBIC
3amaud. B ydeOHbI Kypc BXOIST HayajdbHbIE MPEACTABICHUS O CIyYailHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYArOIIUXCS C
MHOKECTBAaMU U OCHOBHBIMHU OIEpPAIUSIMU HAJ MHOKECTBAMHU, PaCCMaTPUBAIOTCS
NpUMEphl IPUMEHEHUS JIJIsl PEUICHUs 3ajlad, a TaKKE HUCMOJb30BaHUSI B JIPYTHUX
MaTEeMaTUYECKUX KypcaX U yueOHBIX MpeMeTax.

B 7-9 knaccax uzydaercs y4eOHbIH Kypc «BeposiTHOCTh M CTaTUCTUKA», B
KOTOpBIM  BXomaTr paszgensl: «lIpencraBieHne JaHHBIX M ONKCATENbHAs
CTaTUCTUKa», «BeposaTHOCThY, «DJIEeMEHTHl KOMOWHATOPHKW», «BBemeHune B
Teoputo rpadoBy.

Ha usyuenue yuebHoro kypca «BepostHoCTh U ctatuctukay otBoautcs 102
yaca: B 7 kinacce — 34 yaca (1 yac B Hemento), B 8 kiacce — 34 daca (1 yac B
Heneno), B 9 kiacce — 34 Jaca (1 gac B Hezelno).



COJEPXAHUE OBYUYEHUA
7 KJIIACC

[IpencraBnenne MaHHBIX B BUAC TAOJUIl, AUarpaMM, rpadukoB. 3amoaHeHUE
TaOJIMIl, YTCHWE W TIOCTPOCHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyTOBbIX). UTeHHE rpauKoB peaibHBIX MpolieccoB. M3pneuenne nndopmaiuu u3
JMarpaMM U TaOJIMIL, UCTIOIb30BAHUE U UHTEPIPETALUS JAHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpelHee apupMeTHUecKoe, MeauaHa, pa3max,
HanOoJIbIlIee W HaWMEHbBIIEE 3HAYCHHS HaOOpa YHCIIOBBIX MaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYMBOCTH.

CrnydyaliHBIN SKCHEPUMEHT (OMBIT) M clydailHOe coObITHe. BeposTHOCTh U
yacToTa. Pojib MaoBEpOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B MPUPOJIC
U B oOecTBe. MoHeTa v UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
crenenb BepmuH. [IpencraBnenue o cBsizHocTd rpada. Llenu u nukisl. [yt B
rpadax. O6xon rpada (vinepoB myth). [IpenacraBieHne o6 OpUEHTUPOBAHHOM
rpade. Penenne 3agad ¢ moMonipio rpagos.

IINIAHUPYEMBIE PE3VYJIIbTATBI OCBOEHUS TIIPOI'PAMMDBI
YUYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHHS TMPOrpaMMbl y4eOHOro Kypca
«BeposTHOCTD U CTAaTUCTHKA» XapaKTEePU3YIOTCS:

1) maTpuoTHYEeCKOE BOCIMTAHUE:

MpOSIBICHUEM MHTEpeca K TMPONUIOMY M HACTOSUIEMY POCCUHCKOM
MaTeMaTUKH, L[EHHOCTHbIM OTHOIIEHWEM K  JIOCTHXKEHHSIM  POCCHICKHX
MAaTEMAaTHUKOB M POCCHMCKOM MaTEMaTUUYECKOM IIKOJbI, K HCIOJb30BAHUIO 3THUX
TOCTIDKCHHUI B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpaxIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN Ipak/laHWHA U peallu3allii €ro
npaB, TMPEJACTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (PYyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHUN, MPOIEAYP TPAKIAHCKOTO OOIIecTBa (HampuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C TMPAKTUYECKHUM IPUMEHEHUEM JIOCTMKEHHI HAyKH, OCO3HAaHHWEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHIHUIIOB B IESTEIBHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHHE:



YCTAaHOBKOM Ha AaKTUBHOE YyYacTHE B PEIICHUH NPAKTUYECKUX 3ajad
MAaTEMAaTHYECKOW HAIPABICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHUsl HAa TPOTSHKEHUH BCEW KU3HU IJS YCHENIHOW MpodeCcCHOHAIBHON
JEATeIbHOCTH W pPa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MTOCTPOCHUEM MHJIMBUIYAIbHOW TPACKTOPUU 00pa30BaHUS 1 KU3HECHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K  OMOIHMOHATLHOMY U  3CTETHUYECKOMY  BOCHIPUSTHIO
MaTeMaTHYECKHX OOBEKTOB, 3ajJiadu, PEIICHUM, pacCyXIACHUHU, YMECHHUIO BHUICThH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpPUEHTAIlMEd B JIEITECIbHOCTH HAa COBPEMEHHYK) CHCTEMY HAy4YHBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEIOBEKa, IPUPOABI U
oO1iecTBa, MOHMMAaHWEM MAaTEeMaTHYeCKOM HAayKH Kak cQepbl YeIOBEYECKOU
JESITEIIbHOCTH, 3TANOB €€ Pa3BUTHS WM 3HAYMMOCTH UL PA3BUTHUS LUBWIN3ALWH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKHA M MATEMATUYECKOU KYJbTYPOU KAK CPEICTBOM
MMO3HAHHUS MHPA, OBJIAJCHUEM TMPOCTECHUIIMMHU HABBIKAMHU HCCIEA0BATEIbCKOU
JICATEIIbHOCTH;

6) ¢usnmueckoe BocnuTanue, (popMHupoBaHHE KYJbTYPbl 310POBbSI U
IMOLMOHAJIBLHOIO 0JIATONOJTYYHsA:

FOTOBHOCTBIO TPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpPECax CBOETO
3I0pOBBsl, BEICHHWS  3J0pPOBOrO  oOpa3a JKM3HM  (30pOBOE  IHTaHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHUM HW OTHbIXa, peryisapHas Qusnueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedICKCHH, IPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO e IpaBa JPyroro 4yejaoBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHUE:

OpUEHTALlMEW HA MPUMEHEHUE MAaTEMaTUYECKUX 3HAHUU JIJISl PELICHUS 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OLICHKA HMX BO3MOXHBIX MOCHEACTBUN JJIs OKPYKAIOIIEH CPeabl, OCO3HAHUEM
TI00ATBHOTO XapaKTepa 3KOJOTHICCKUX MPOOIeM U ITyTeH UX PEIICHNUS,

8) ajanranus K U3MEHAIIMMCSH YCJOBHAM COLMAJIBLHOM U NMPHUPOAHOM
cpenasbi:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUAX HEOMNPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO NEATEIBHOCTh, B TOM YHUCIE
YMEHHE YYUTHCS Y JPYTrux JIOJIed, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIMH U3 ONbITA JIPYTHUX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh WU, IIOHITHS, TUIIOTE3bI 00 00BEKTAX U SBJICHUAX, B TOM YHCIIC



paHee

HCU3BCCTHBIX, OCO3HaBaTb I[C(bI/II_[I/ITBI COOCTBEHHBIX 3HAHUU u

KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh  CTPECCOBYIO  CHTYalWIO, BOCHPHUHHMAThH

CTPECCOBYIO CHUTYaIlMIO KaK BBI30B, TPEOYIOIIUIA KOHTPMEP, KOPPEKTHPOBATH
MpUHUMAEMbIe pEIIeHUs] U JCHCTBUA, (OPMYIUPOBATh W OIIEHUBATh PUCKH U

NOCJIEJICTBUS, (POPMUPOBATH OIIBIT.
METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jiorunueckue AeiicTBUA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKH MATEMaTHUECKHUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXAYy MOHITHAMH, (DOPMYIHUPOBATH
OTpe/AeNieHUs]  MOHATUHN, YCTaHABIWBATh  CYHIECTBEHHBIA  MPU3HAK
KJIacCU(UKaLlMM, OCHOBAaHUSA /i OOOOIIEHHS M CpaBHEHMs, KPUTEPUU
POBOAMMOIO aHAIIN3A;

BOCIPUHUMATh,  (OpMyIHpOBaTb U  NPeoOpPa3OBBIBATh  CYKICHUS:
YTBEPJUTENbHbIE W OTpULIATEIbHBIC, EAMHUYHBIC, YacTHbIE H OOIIHe,
YCIIOBHBIE;

BBISBISITH ~ MAaTEMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OPOTUBOpPEUYMs] B (pakTax, JaHHBIX, HAONIOJEHUSAX U YTBEPKICHUSIX,
npeiaraTb KpUTEPUU JJIsl BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUNH;
JeNiaTh BBIBOJBI C HCIOJIB30BAHHUEM 3aKOHOB JIOTHKH, ACIYKTHBHBIX U
MHIYKTUBHBIX YMO3aKIIFOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

pa3bupatrh J10Ka3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPXKIECHUHN (IpsIMbIE U OT
IPOTUBHOI0), MPOBOJAUTH CAMOCTOSITEIbHO HECIOXHBIE J0Ka3aTelbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAUBATH APTYMEHTALMIO, MPHUBOIUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh cmoco0 pemieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pelIeHMs], BBHIOMpaTh HauOosiee MOAXOAAIUN C Y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/bCKHue AeiiCTBUSA:

HCIIOJB30BaTh BOIMPOCHI KaK HMCCIEAOBATEILCKUN WHCTPYMEHT IO3HAHUS,
(GbopMyIHpOBaTh BOMPOCHL, (UKCUPYIONIHE TPOTUBOPEYHE, MPOOIeMYy,
CaMOCTOATENIbHO YCTaHABJIMBATh MCKOMOE M JlaHHOe, (OpMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOO MO3ULINI0, MHEHHUE;

MPOBOAUTL TI0O CAMOCTOSTEIIBHO COCTaBJIICHHOMY IIJIaHY HECJIOXKHbBIN
AKCIIEPUMEHT, HEOOIBIIIOE MCCIICIOBAHNE TI0 YCTAHOBIICHUIO 0COOEHHOCTEH
MaTeMaTU4YeCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOO0i;



CaMOCTOSITENIbHO (hOpMyIHpOBaTh 00OOIIEHUSI M BBIBOJBI [0 PE3yJibTaTaM
IPOBEAEHHOTO HAOMIONIEHUS, MCCIEIOBaHUSA, OLICHUBATh JOCTOBEPHOCTD
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000LICHUN;
IIPOTHO3MPOBAaTh BO3MOXKHOE pa3BUTHE MPOLECCA, a TaKKE BBIIBUIATH
IIPEATOIIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIOBHSX.

Padora c undgopmanueii:

BBISIBJIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(OpPMAlUH, JAAHHBIX,
HEO0OXOJAMMBIX JJIS PELICHUS 3aauH;

BbIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBaThb M HHTEPIPETUPOBATH
MH(OPMALIMIO Pa3IMYHBIX BUIOB U (OPM IIPEICTaBICHHUS;

BbIOMpaTh (GopMy TpencTaBieHHs HWHPOPMAIMH U WIUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JUarpaMmamMu, HWHOM Trpapukod H UX
KOMOMHAITUSIMU,

OLICHHMBATh HAAEKHOCTh HMH(OpPMAIMM 10 KPUTEPUSAM, MPEIOKEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ:

BOCIIPUHUMATh U POPMYTUPOBATH CYKJICHHUSI B COOTBETCTBUM C YCIOBUSIMU
U LEeJISIMU OOIICHUS, ICHO, TOYHO, IPaMOTHO BBIpakaTh CBOIO TOUKY 3PCHUS
B YCTHBIX M IHUCBMEHHBIX TEKCTAX, JaBAaTh MOSICHEHHS IO XOIY PEIICHUS
3aJla4l, KOMMEHTUPOBATH ITOJYYECHHBIN PE3YJIbTaT;

B X0/ic 00CYX/I€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1a€MOU TEMBI,
poOJIeMBI, peracMoi 3aJa4r, BHICKa3bIBAaTh WJICH, HAIICJICHHBIC HA TMTOUCK
pELIEHUS, COMOCTABIATh CBOM CYXKJICHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapy»XKHWBaTh pas3iMude U CXOJACTBO ITO3MIIUH, B
KOPPEKTHOU opMe HopMyTHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEICTABIIATH PE3YJIbTAThl PEUICHUS 3a/1a4M, SKCIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTA, CAMOCTOSATEIIFHO BRIOMPATH (hOpMaT BBICTYIUICHHUS ¢ YIETOM 3a/1a4
MpEe3CHTAIlUA U OCOOCHHOCTEHN ayAUTOPHH;

MMOHUMATh U KCHOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U MHAUBUILYATBHON
pabOTHI IPH PEIICHUH YICOHBIX MATEMAaTHICCKUX 3a]1a4;

MPUHUMATH 1€JIb COBMECTHOW JESATEIIBHOCTH, IUIAHUPOBATH OPTraHU3ALIUI0
COBMECTHOM paboOThI, pacnpeneiaTh BHABI pPadOT, JIOroBapUBaThCH,
00CyXIaTh MPOIIECC U pe3ysbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYXIeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U APYTHUE), BHIMOJHATH CBOIO YaCcTh PaOOTHI
U KOOPAWHHUPOBATH CBOM JICUCTBHS C JPYTMMH 4YJICHAMH KOMAaH/IbI,
OIICHHWBAaTh KA4eCTBO CBOET0 BKJaja B OOIIUH MPOAYKT IO KPHUTEPHSM,
chopMyTUPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBUSI.



PeryasiTuBHbIC YHUBepCAJIbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusamnus:

e CaMOCTOSITENIBHO COCTaBIIATH IUJIAH, aJIFOPUTM pELIEHUS 3aJadyu (UM €ro
4acTh), BBIOMpATh CIOCOO pEHIeHHs C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATb M KOPPEKTHPOBATH
BApUAHTHI pELIEHUH C Y4ETOM HOBOW MH(OpMaALUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

e BJAJETh CIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIA MpoOIiecca U pe3ysbTara
pelIeHUs] MaTeEMaTUYECKOM 3a]auH;

e TMPEABUIETH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IIPH PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJCHHBIX OIINOOK, BBISBIIEHHBIX TPYIHOCTEM;

e OLICHMBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH ITOCTABIECHHON LIEJIN U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKCHHSI WU HEIOCTIKCHUS IIEIH,
HAXOJHUTh OMIMOKY, 1aBaTh OILIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kjacce oOydarOIIMHCA MOMYYUT CIETYIOIINE
MPEIMETHBIC PE3YyJIbTATHI:

Yurtate wuHOpMaNMIO, TPEACTABICHHYIO B TaOmWIaX, Ha AMarpaMMax,
NPEJCTaBISITh JaHHbIE B BHUAEC TaOJHUI, CTPOUTH JTUATPAMMBI (CTOJIOMKOBBIC
(cronbuatkie) U KpyroBbie) 0 MacCHBaM 3HAYCHUH.

OnuceiBaTh U UHTEPHPETUPOBATH  peajbHbIE  YHUCIOBBIE  JIaHHBIE,
Ipe/ICTaBJICHHbIC B TA0INIIAX, Ha AUarpaMmax, rpadukax.

Hcnonp30BaTh Ui OMUCAaHUS JAHHBIX CTATUCTHYECKHE XapaKTEPUCTUKU:
cpenHee apupMETHUYECKOe, MEIWaHa, HauOOJbIlee W HAaWMCHBIEE 3HAYCHUS,
pa3max.

Nmerp mnpencraBieHue O CIydyailHOW HM3MEHYMBOCTHM Ha MpUMeEpax IIeH,
bU3HYEeCKUX BEITWYWH, aHTPOTIOMETPUUYCCKUX JTaHHBIX, UMEThb IPEACTABICHHUE O
CTaTUCTHUYECKON YCTOUYHUBOCTH.

K xkoHiy oOyuenus B 8 kJjacce OOyYarONIMICS TOJYYUT CIICTYIOITHE
MPEIMETHBIC PE3YyJIbTATHI:

W3BnekaTe W mpeoOpa3oBbIBaTh MHPOPMALIUIO, TPEJICTABICHHYIO B BUJIC
TabIuI, AUarpaMM, rpaduKoB, MPEICTABIATh JaHHbIC B BHAE TAOJHUII, AHATPAMM,
rpaduKoB.

OnuceiBaTh JAaHHBIE C TMOMOIIBIO CTATUCTUYECKUX TMOKa3aTeseh: CPeIHUX
3HAUYECHUM U Mep pacceuBaHus (pa3max, JTUCIIEPCHS U CTAHIapPTHOE OTKIIOHEHUE).



HaxoauTh 4acToThl YMCIIOBBIX 3HAUYEHUN U YaCTOTHI COOBITHI, B TOM YHCIE
0 pe3yibTaTaM U3MEPECHUN U HAOIIOACHUH.

HaxonuTh BEpOATHOCTH CIy4alHBIX COOBITUI B ONBITaX, 3Hask BEPOSATHOCTH
AJIEMEHTApHbIX COOBITHI, B TOM 4YHCIE B OIBITaX C PaBHOBO3MOXHBIMU
3JIEMEHTapHBIMU COOBITUSMU.

Hcnonb3oBaTh rpauyeckue MOJEIH: JEPEBO CIy4YailHOTO 3KCIIEPUMEHTA,
IyarpaMMbl DWUIiepa, YuCcIoBas mpsmast.

OnepupoBaTh  TMOHATHUSAMH: MHOXKECTBO, IOAMHOXECTBO,  BBIIIOJHATH
omepanuy HaJ MHOXECTBaAaMH: OObEIUHEHHUE, IMEepPEceUeHUe, OMOIHEHHUE,
NEPEYNCIIATD IEMEHTBI MHOXKECTB, IPUMEHSTH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpaduveckoe MPEACTaBICHUE MHOXKECTB M CBSI3€H MEXIY
HUMM I ONIMCAHMS IIPOLIECCOB U SIBJICHUM, B TOM YMCIIE NPU PELICHUH 3a7a4 U3
JIPYrUX y4eOHBIX MPEIMETOB U KYpPCOB.

K koHmy oOyuenus B 9 kuacce oOydaroIIUiCA MNOMYyYUT CIETYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3pnekatb u mpeoOpa3oBeiBaTh HH(OpPMAIMIO, MPEACTABICHHYIO B
Pa3IMYHBIX HMCTOYHHMKAX B BHJE TaONWIl, IUarpaMM, rpadukoB, MPEICTaBIATH
JaHHbIE B BUJE TA0JIULI, AUarpaMM, IpauKoB.

Pemars 3agaun opraHu3oBaHHBIM MEpeOOpPOM BapUAHTOB, a TaKXKE C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX IPABUII U METOOB.

Hcnonp30BaTh ONKCATENBHBIE XAPAKTEPUCTHKU JUII MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHNSI U MEPBI PACCEUBAHUS.

HaxoauThs 4acToThl 3HaYEHUI M 4acTOTHI COOBITHSI, B TOM YHCIIE MOJIb3YAChH
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUI U HaOII0IEHUH.

HaxonuTh BEPOATHOCTH CIIy4allHBIX COOBITUI B M3YyYEHHBIX ONBITAX, B TOM
YHClie B OMBITaX C PAaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMH COOBITHSIMH, B CEPHSIX
VCIIBITAHU 10 IEPBOTO yCIIEXa, B CEPUAX UCIBITAaHUN bepHysum.

VMeTp npencTaBleHHE O CIy4aHOM BEIMYMHE W O pPacHpeleicHUU
BEPOSTHOCTEM.

NMeTp mnpencTaBieHWe O 3aKOHE OOJBIIMX 4YHCET KaK O MpOSBIECHUU
3aKOHOMEPHOCTH B CITy4ailHOM M3MEHYMBOCTH M O POJIH 3aKOHA OOJIBIINX YKCENT B
IpUPOJIe U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne ni/nn P Kontpoasubl | IlpakTnueckn (mupp )
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
e pabdoThI e padoThbl
pecypchl
bu6mmoreka [IOK
! llpencTapieHHe JaHHBIX 7 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 1
Omrcatenbias cTaTHCTHKa 8 https://m.edsoo.ru/7f415fdc
bubnuorexa [JOK
3 C 5 6 1
TyHanRas HIMCHTHBOCTD 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 B 4 1
BE/ICHUE B TEOPHIO IPagos https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacTOTa CIIy4aliHOTO 4 bu6mmoteka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
6 0600 5 5
00I1IeHue, CUCTeMaTU3alys 3HAaHU I | hits://m.cdsoo.rw/7841 5fde
OBIIEE KOJIMYECTBO YACOB I1O I[TPOI'PAMME 34 2 3



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

INIOYPOYHOE IINIAHUPOBAHUE
7 KJIACC

N KoimuecTBo yacoB JlaTa JJIeKTPOHHbIe HU(PPOBHIE
n/-n Tema ypoxka Beero KOHTPOJILHBI IpakTHYecKH H3yYeHHU o0pa3oBaTejbHbIe
e padoThl e padoThl s pecypcsl

| [IpencraBienue naHHBIX B 1 Bbu6mmoteka [LJOK
TabIuIax(TabauIH) https://m.edsoo.ru/863ec1{8

2| s mmmoprrose | 1 bimorera LLOK
JAHHBIX 1 TOMCK MHGOpMALIH) https://m.edsoo.ru/863ec324

3| oo asman(nozonert 1 biorera LLOK
BEIMHCIICHIA B TA0TMLAX) https://m.edsoo.ru/863ec78e

4 [TpakTrueckas padota "Tabmuibr" 1 1

;| b e e |
(cTONGHATEIX) AUATpaMM https://m.edsoo.ru/863ed18e

6 YreHue 1 MOCTPOEHUE TUATPAMM. 1 bubnmnorexa [JOK
[Tpumeps! nemorpaduueckux auarpamMmm https://m.edsoo.ru/863ed602

; ; bubnnorexa LIOK
7 [TpakTrueckas padota "/[narpamMmsl 1 1 hitps://m.cdsoo.rw/863ed726

2 Yucnoseie HaOophl. CpenHee 1 bubnmnorexa [JOK
aprupMETHIECKOE https://m.edsoo.ru/863ed846

9 Yucnossie HaOopel. CpenHee i Bbu6mmoteka LJOK
apu(pMeTHIECKOe https://m.edsoo.ru/863ed846

10 Menuana 4iciioBOro Habopa. 1 bu6mmoreka LIOK

Y CcTONYNBOCTE MEIUAHEL

https://m.edsoo0.ru/863edb3e



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e

Menaunana 9uciioBOro Habopa.

H Y CTONYHMBOCTh MEUAHBI
12 [IpaxTuueckas padora "Cpennue Bubmmoteka LJOK
3HauYeHUs" https://m.edsoo.ru/863edc6ba
13 HawubGombiee 1 HauMeHbIIICe 3HAUCHUS bubnuoreka [{OK
YUCIIOBOr0 Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 HauGounpiiee 1 HauMeHbIlIee 3HAYCHHS
YUCIIOBOr0 Habopa. Pazmax
15 HauGonbiiee u HanMeHbIIIee 3HAYCHUS
YUCIIOBOTO Habopa. Pazmax
o | S s 0 e
OmieaTeLmas cTaTHeTKa" https://m.edsoo.ru/863ee390
17 CrnyyaitHas ”3MEHYUBOCTH (TIPUMEPHI) bubmmoreia LIOK
https://m.edsoo.ru/863ee4bc
18 YacToTa 3HaYCHHUI B MAaCCUBE JaHHBIX bubmmoreia LIOK
https://m.edsoo.ru/863ee69c¢c
bubmmorexa [JOK
19 Fpynmuporia https://m.edscI)_E).ru/863ee9d0
20 I'uctorpammel
21 ['ucrorpammebl bubmmorexa LIOK
https://m.edsoo.ru/863eeelc
2 [TpakTuueckas pabora "Ciyuaiinas bubnmnorexa [JOK
W3MEHYUBOCTB" https://m.edsoo.ru/863eecc8
” I'pad, Bepmuna, pedpo. [Ipencrasnenne Bbu6mmoteka LJOK
3a/1auu ¢ OMOIIBIO rpada https://m.edsoo.ru/863eef52
24 Crenens (BaJICHTHOCTD) BepUIMHBL. Yucio bubnmnorexa [JOK



https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52

p€oep u cymMMapHasi CTENICHb BEPIITHH.
Llenpb u UK

https://m.edsoo.ru/863ef0ba

25 Hens u nuxin. [Tyts B rpade. | bubnmnorexa [JOK
[IpencraBnenue o cBI3HOCTH rpada https://m.edsoo.ru/863ef236
26 [IpencraBiaeHue 00 OpUEHTHPOBAHHBIX 1 bubnmnorexa [JOK
rpadax https://m.edsoo.ru/863ef3b2
. . bub6mmoreka LIOK
27 CnyyaliHblii ONBIT U CiIy4aiiHOe coObITHE 1 hitps://m.edsoo.ru/863cf4d4
BepositHOCTh M yacToTa coobiTus. Poib
)3 MaJIOBEPOSITHBIX U IPAKTUUECKU | Bbu6moteka LJOK
JIOCTOBEPHBIX COOBITHIA B PUPOC U B https://m.edsoo.ru/863ef646
o01ecTBe
29 MoHeTa u urpaibHast KOCTb B TECOPHH i
BEPOATHOCTEMN
30 [IpakTuueckas padora "Hacrora | Bbu6mmoteka LJOK
BbINa/IeHUs opia" https://m.edsoo.ru/863ef8a8
KontpoabsHnas padoraNe2 nmo remam
31 "Cny?xaﬁnas{ nI::MqunBOCTL. I'padmbl. 1 bubmroreia LIOK
. https://m.eds00.ru/8631{0186
BeposiTHOCTB ci1y4yaiiHOTO cOOBITHA"
1 [ToBTOpEeHME, 0000IIEHHE. | bu6mmoreka LIOK
[IpencraBiaeHue JaHHBIX https://m.edsoo.ru/863efa24
1 [ToBTOpenue, o6o0menne. OnucarenbpHas i Bubmmoteka LJOK
CTaTUCTHKA https://m.edsoo.ru/863efbaa
[ToBTOpenue, 06o0menue. BepostHocTh Bbubmoteka LJOK
34 s 1
CITy4aifHOTO COOBITHS https://m.edsoo.ru/863efecO
OBUIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME



https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
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SITPOBEPSIEMbBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

7 KIIACC
Kon
nposep .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
S1eMOro o
0o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl
pe3yJbT
ara
5 BeposiTHOCTB 1 cTaTtucTHKa
Uwurare wHPOpPMAIMIO, MPEACTABICHHYI0O B Ta0IWIAX, HA JHarpaMMax,
5.1 MPEJICTaBIATh JIaHHbIE B BHJIE TaOJUI], CTPOUTH AMATPAMMBI (CTOJIOHUKOBBIC
(cTronbuareie) U KPYroBbI€) 110 MACCUBAM 3HAYCHU M
57 OnuceiBaTh W WHTEPNPETUPOBATH  pPEATbHBIE  YHCIOBHIE  JIaHHBIE,
Mpe/iCTaBJICHHbIE B Ta0IMIIaX, HA qUarpammax, rpadukax
Hcnonp3oBaTh 1711 OMHMCAHUA JAHHBIX CTATUCTHUYECKHE XapaKTEPUCTUKH:
53 cpenHee apupMeTHIECKOe, MeIMaHa, HAnOOJIbIIIee U HAMMCHbIIICE 3HAYCHHUS,
pa3zMax
Hmets mnpeacraBieHHE O CIy4allHOW M3MEHUMBOCTH Ha MpUMEpPax IIeH,
5.4 (U3HYECKUX BEIMYMH, aHTPOITOMETPUICCKUX JTaHHBIX, UMETh MIPE/ICTABICHHIE
0 CTaTUCTUYECKON YCTOMUYMBOCTHU

MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

5 BepositHOCTB 1 cTatucTHKa
[IpencraBneHune AaHHBIX B Bue TaOIUI], AuarpaMM, rpadukoB. 3amoiHEHUE
TaONUI], YTEHHWE M TOCTPOCHUE auarpamMm (CTOJIOMKOBBIX (CTOJOYATHIX) H

5.1 KpyroBbix). UreHue rpaduKkoB pealbHBIX IMpoleccoB. M3BieueHue
uHbOpMAaMK W3 AWAarpaMM W TaOJUI, HUCIOJIb30BaHUE W WHTEPIpPETAIIHS
JAHHBIX




5.2

OnucarenpHasi CTaTHCTHUKA: CpEelHEE apu(PMETHUECKOEe, MeauaHa, pa3Max,
HauOoJIbIlIee U HAMMEHBIIIEE 3HAUCHUST Habopa YMCIIOBBIX JaHHBIX. [IpuMepsr

CIIy4aiiHOM U3MEHYUBOCTH

53

CaydaiiHplid AKCHEpUMEHT (ONBIT) M CilydaiiHOoe coObITHE. BeposTHOCTh U
yacTtoTra. Poib MaloBEpOATHBIX M NPAKTUYECKU JOCTOBEPHBIX COOBITUH B

npupoje 1 B obmecTse. MoHeTa U UrpajibHast KOCTh B TEOPHH BEPOSTHOCTEH

54

I'pad, Bepmmua, pedpo. Cremenp BepmuHBL Yucino pédep W cymmapHas
creneHp BepiuuH. [Ipencrasienue o cea3Hoctu rpada. Lenu u nuxisl. [Tytu
B rpadax. OO6xong rpada (disiepoB myTh). IlpencraBienme 00

opueHTHpoBaHHOM rpade. Permenne 3anad ¢ momoirsio rpadoB

IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
INPOTPAMMBI OCHOBHOI'O OBILIEI'O OBPABOBAHUS

Kon
NpoBep
s1eMOro
TpedoBa
HUSA

IIpoBepsiemble TPeGOBAHUS K NMPeIMETHBIM Pe3yJbTATAM OCBOEHHS
OCHOBHO# 00pa3oBaTe/JIbHOM NMPOrpaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHusi HA
ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMU: MHOXKECTBO, MOJAMHOKECTBO, OIEpPALUU HaL
MHOKECTBaMHU; YMEHHUE OIEepPUPOBaTh MOHATUSAMU: rpad, CBA3HBIA rpad, IepeBo,
LUKJI, IPUMEHATh X IPU PEIIEHUHU 3a]ayd; YMEHHE HCII0JIb30BaTh Ipaduyueckoe
IIPE/ICTAaBICHUE MHOKECTB JIJIsi ONMCAHUS pEaJIbHbIX IPOLECCOB U SIBICHUM, MpHU
peleHnH 3a71a4 U3 APYTHX YIeOHBIX TPEIMETOB

YMeHue  onepupoBaTh  MOHATHUSAMHU:  ONpPEACICHHE, aKChoMa, TeopeMa,
JI0Ka3aTesIbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTh TPUMEPHI U KOHTPHPUMEPHI, CTPOUTHh BBICKA3bIBAHUS U OTPHULIAHUS
BBICKa3bIBaHUM

YMeHue onepupoBaTh MOHATUSMHU: HATYpPaJIbHOE YHMCIO, IMPOCTOE U COCTABHOE
YHCIIO0, ACTUMOCTb HATYpaJbHBIX YHWCEN, MPU3HAKU [EIMMOCTH, IEJN0e YHUCIIO,
MOJyJIb YHCIa, OOBIKHOBEHHAsl JIpOoOb M JecsITH4YHAs IpoOb, CTaHIAPTHBIM BUJ
9uclia, pAIMOHATBHOE YHCIO, UppAIMOHATBHOE YHCIO0, apu(METHICCKUi
KBaJpaTHBIA KOPEHb; YMEHHUE BBIMOJHATH JEHCTBUS C YHCIAMH, CPAaBHUBATh M
YHOOPSIOYMBATh YHUCJA, TMPEJICTABIATh YKCIAa Ha KOOPJAMHATHOW MPSMOH,
OKPYTJISATH YHMCTIa; YMEHUE JIeTIaTh MPUKUJIKY U OLEHKY pe3yJibTaTa BEIUMCICHUIA

YMeHue omepupoBaTh  IMOHATHAMHU: CTENEHb C  LEJNBIM  II0Ka3aTeleM,
apu(METHUECKUI KBaJIpaTHBIA KOpPEHb, MHOTOWIEH, aireOpandeckas IpoOb,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOH CTENEeHHW OOJIbIIEC €AMHUIIBL




YMEHHUE BBINOJHATh Pacdy€rsl Mo ¢GopMmyiiaM, NpeoOpa3oBaHUs LEbIX, IPOOHO-
palrOHAJIbHBIX BI)Ipa)KeHI/Iﬁ n BI)Ipa)KeHI/Iﬁ C KOpHAMH, Pa3JIOKCHHUC MHOI'OYJICHA
Ha MHOXHUTEJH, B TOM YHCJI€ C MCIOJIb30BaHUEM (DOPMYJT pa3HOCTU KBaJIpaToB U
KBaj[paTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATHIMHU: YUCIOBOE PABEHCTBO, YPAaBHEHUE C OJHOM
MEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C TNIEPEMEHHOW; YMEHHUE
peliaTh JIMHEWHBIC W KBaJApaTHBIC YPaBHEHUs, POOHO-pAIIMOHATIFHBIC YPAaBHEHUS
C OJHOM IEepPEeMEHHOH, CHUCTEMBbl [JIBYX JIMHEHHBIX YpaBHEHUM, JMHEIHBIC
HEPaBEHCTBA M UX CHUCTEMbI, KBaJIpaTHbIC M IPOOHO-PAIIMOHAIbHBIE HEPABEHCTBA C
OJIHOM MEPEMEHHOW, B TOM YHCIJIE IPU PEUICHUU 337a4 U3 JIPYruX MPEAMETOB U
MPAaKTUYECKUX 3aJa4; YMEHUE MCIOJb30BaTh KOOPAMHATHYIO MPSMYI0 U
KOOPJUHATHYIO IIOCKOCTD JIJISl M300pa)KeHHs PellieHU ypaBHEHUN, HEPABEHCTB U
CHCTEM

YMeHue onepupoBaTh MOHATUSAME: (QYHKIHSA, TpapuK QYHKIHH, HYIH (QYyHKIHH,
HOPOMEKYTKH  3HAKONOCTOSIHCTBA, MPOMEKYTKH  BO3pacTaHusi, yObIBaHUS,
HauOoIpllice ¥ HAMMCHbIEE 3HAYCHUS (YHKIUHM; YMEHHE OINEPUPOBATH
MOHATUSIMH: TIPsIMasi MPOTIOPLUUOHATBHOCTD, JIMHEHHAs (QYHKUUS, KBaJpaTUIHAS
¢byHkuus, oOpaTHas MPOMOPIHOHAILHOCTE, Mapabona, rumepoona; yMeHue
CTpOUTH Trpaduku (QYHKIUH, HCIIONIB30BATh TPAPUKU JJIs ONMPEICIICHUs CBOWCTB
MPOLIECCOB U 3aBUCUMOCTEH, JJIsi PELICHUS 3a]a4u U3 JAPYTUX y4eOHBIX MPEIMETOB
U pealbHOM JKM3HM; YMEHHUE BbIpaxaTb (OpPMyJIaMU 3aBUCUMOCTU MEXIY
BEINM4YnHaMun

YMeHue onepupoBaTh MOHATUSAMHU: IOCIEAOBAaTENbHOCTh, apudmernyeckas u
reoMeTpuyecKas IIPOrpeccuy; yYMEHHE HCII0JIb30BATh CBOICTBa
MOCJIeIOBATEIBHOCTEH, (DOPMYIIBI CYMMBI M OOIIETO WieHa NpU PEeIIeHUH 33134, B
TOM YHUCIIE 3a/1a4 U3 APYTUX yueOHBIX MPEIMETOB U PEeaIbHOM KUZHU

YMeHue pemath 3a7ja4r pa3HbIX TUIOB (B TOM YHCJIE€ HA MIPOLIEHTHL, JOJIU U YaCTH,
IBIDKEHUE, paboTy, IIEHy TOBApPOB U CTOMMOCTH MOKYIIOK U YCIIYT, HaJOTH, 3a/1a4d
u3 o0jacTu ympaBleHHs JUYHBIMA W CEMEHWHBIMH (MHAHCAMH), YMCHHE
COCTABJIATh BBIPAXKEHMS, YPAaBHCHMS, HEPABEHCTBA M CHUCTEMBI II0 YCJIOBUIO
3aJjaud, HCCIIEJOBaTh IOJIyUEHHOE pEIIEHUE M OLIEHUBATh IPABJONOJA00HOCTh
[IOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTb NOHIATUSMM: (uUrypa, TOUKa, OTPE30K, MpsAMas, Jyd,
JIOMaHas,  Yroj, MHOIOYIOJIbHUK, TpPEYTrOJIbHUK, paBHOOEIAPEHHBIM U
PaBHOCTOPOHHUI TPEYrOJbHUKH, NPSIMOYTOJIbHBIM TPEYroJbHUK, MEANaHa,
OucceKTpruca U BBICOTa TPEYTOJIbHUKA, YETHIPEXYTOJbHUK, Napajljiesorpamm,
poMO, HPSAMOYTOJBHUK, KBaapaT, Tpamelus; OKPYKHOCTb, KpPYyr, KacaTelbHas;
3HaKOMCTBO C IPOCTPaHCTBEHHBIMU (UI'ypaMH; YMEHHUE peIIaTh 3aJaud, B TOM
qucie W3 MOBCEJHEBHOM JKM3HU, Ha HAXOXKICHHE T'€OMETPUUYECKUX BEIUYHMH C
IIPUMEHEHUEM U3YUYEHHBIX CBOMCTB QUIyp U (GaKkToB
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YMeHue onepupoBath MOHITHSIMH: PAaBEHCTBO (DUTYpP, PAaBEHCTBO TPEYTOJIHHUKOB;
NapajuieNbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX, Yroll MEXAy IpSIMbIMHU,
NEPIeHIUKYNsSp, HAKJIOHHAs, MpoeKuus, mnogodue  ¢uryp, M0A00HbBIE




TPEYrOJbHUKH, CHUMMETPHUSl OTHOCUTEIBHO TOYKM M  HOPSIMOH; yMEHHE
pacro3HaBaTh PAaBEHCTBO, CHUMMETPHUIO M Tojao0ue (uryp, mapaieabHOCTh U
MEPIEHIUKYJISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE
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YMeHue onepupoBaTh HNOHATUAMHU: JUIMHA, PAcCTOSIHUE, Yroji (BeJWYMHa Yyria,
CUHYC U KOCHHYC YIJIa TpPEyroJibHHKa), IUIOLIa/lb; YMEHHUE OLIEHUBATh pPa3MeEphl
IIPEeIMETOB U OOBEKTOB B OKPY)KAIOIIEM MHpE; YMEHHE NPUMEHSATH (HOPMYJIbI
repuMeTpa U MIouaJal MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH U TUIOLIAAHN KpYyra,
o0beMa MPSIMOYTOJIBLHOTO MapalljiesieNuiela; yMEHHE MPUMEHATh MPU3HAKU
paBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA, TEOPEMY
[Mucaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS [UIsI BBIUMCICHHS JJIUH,
paccTosiHuH, mIonaaen
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YMmenue u300paxkaTh MiIockue (GUrypel U MX KOMOWHAIWHU, MPOCTPAHCTBEHHBIE
(buUrypsl OT pyKH, C TOMOIIIO YEPTEKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX CPEICTB
10 TEKCTOBOMY HJIM CUMBOJIBHOMY OMUCAHUIO
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VYMmenue OIICpHUPOBATH IMOHATHUAMU: MIPAMOYIrojibHasd CHUCTEMA KOOPAWHAT,
KOOpAUHAThl TOYKH, BEKTOP, CyMMa BCKTOPOB, IPOU3BCACHUC BCKTOpAa HA 4YHCIIO,
CKaJIpHOC TIPOU3BCACHHUEC BCKTOPOB;, YMCHUC HCIOJB30BATH BCKTOPBI U
KOOpAUHATBhI I IPCACTABIICHUA AAHHBIX W PCHICHHA 3aJad, B TOM 4YHCIIC U3
APpyrux yLIe6HBIX npeaAMETOB U peanLHoﬁ KHU3HHU
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VmMmenue OIICpHUPOBATE IOHATUAMMU: CTOJIOMKOBBIE M KPYroBbIC JUarpaMMbl,
Ta6J'II/II_II>I, cpe€aHcee apI/I(bMeTI/I‘{eCKoe, MCOMUaHa, HauOoJbIIEeE W HauMEHBIIEE
3HAYCHH:, pasMax YHCJIOBOIO Ha6opa; YMCHHUC U3BJICKATb, UHTCPIIPECTUPOBATHL U
Hp606paBOBLIBaTI> I/IH(bOpMaI_II/II-O, MMPEACTaBJICHHYIO B Ta6J'II/II_[aX " Ha Juarpammax,
OTpaXXaroUIyro CBOMCTBaA H XApaKTCPUCTUKH PCAJIbHBIX IMPOHCCCOB H HBHGHHﬁ;
YMCHHUEC PaCIIO3HABATH U3MCHYHNBBIC BEJIMYUHBI B OKPYKAOIIEM MUPE
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YMeHue onepupoBaTh MOHATUSAMU: CIyYalHBIH ONBIT (CIydalHBIM SKCIIEPUMEHT),
AJIIEMEHTapHOE COOBITHE (PMEMEHTAPHBIM HCXOJ) CIy4alHOrO OMBITA, CIy4aiiHOE
COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HAXOJIUTh BEPOSTHOCTU CIIy4alHBIX
COOBITUH B OMBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH, YMEHHE
pemars 3a7a4d METOJOM OpraHM30BaHHOTO IMepedopa U C HCIOJIb30BaHHUEM
MpaBWJIa YMHOXKEHUS; YMCHHUE OIICHUBATH BEPOSTHOCTH PEATBHBIX COOBITHH U
SIBJICHUH, TOHUMAaTh POJIb MPAKTUYECKU TJOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITUI
B OKPYXKaIOIIEeM MHpPE W B KU3HMU, 3HAKOMCTBO C TOHATHEM HE3aBUCHUMBIX
COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCET M €ro pPOJIbI0 B MacCOBBIX
SIBIICHUSX
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YMenue BbIOMpaTh MOAXONALIMN H3YYEHHBI METOJ JUIsl pElleHus 3aJauu,
IIPUBOJUTH HPUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U KHU3HH,
pacro3HaBaTh IPOSIBIICHUE 3aKOHOB MAaTEMaTHKUM B HCKYCCTBE, OIIMCHIBATh
OTJIEJIbHBIE BBIJAIOIIUECS PE3YIbTATh, IOJyUYEHHBIE B XOA€ PAa3BUTHsI MAaTEMAaTUKU
KAaK HayKH{, NPUBOJMUTH IPUMEPBl MAaTEMAaTHYECKUX OTKPBITUH M UX aBTOPOB B
OTE€YECTBEHHON ¥ BCEMUPHOI HCTOpUN




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon
1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Yucia 1 BEIYMCIIEHUS

1.1 Harypanbnblie u nensie yncna. [Ipu3Haku Je1MMOCTH LENIbIX YUCEN
12 OOBIKHOBEHHBIC W JIECATUYHBIC JPOOU, MPOIEHTHI, OCCKOHCYHBIC IMEPHOIUICCKHC
npodu
1.3 Panmonaneueie yncna. Apudmernyeckue onepamuy ¢ palMOHAIbHBIMU YHCIaMH
1.4 JeiicTBuTenpHble yncia. ApudmMernyeckue onepanuy ¢ AeMCTBUTEIbHBIMU YU CIaMU
L5 [TpubnuxEHHbIC BRIYUCIICHHUS, TIPABIIIa OKPYTJICHUS, TPUKUIKA U OLIEHKA pe3yNbTaTa
' BBIYHCIIEHUI
2 AnreOpandeckue BoIpaKeHUS
2.1 BykBeHHbIe BbIpaXeHHUs (BBIPAXKEHUS C IEPEMEHHBIMHU )
27 Crenens ¢ nensiM nokasareneM. CTeneHb ¢ paldoHalIbHBIM MToKa3aTesneM. CBoiicTBa
' CTEIEeHH
2.3 MHorounensl
24 Anrebpanueckas Jpoob
)5 ApudmeTrnueckuii KOpeHb HaTypajbHOW creneHu. [leficTBus ¢ apudmMerndecKumMu
' KOPHSIMHU HAaTypaJIbHOW CTEIEHU
3 VYpaBHeHUs U HEpABEHCTBA
3.1 Lensie u 1poOHO-panioHaIbHbIe YpaBHEHUs. CUCTEMBI M COBOKYITHOCTH YPAaBHEHUI
19 Lensle u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB
33 Perrenue TekcTOBBIX 337124
4 Uucnoble NOCIEI0BATEIbHOCTH
4.1 ITocnegoBaTenbLHOCTH, CIIOCOOBI 3aMaHus IOCIEN0BATEILHOCTEN
4.2 Apudmerndeckasi 1 reoMeTpryaeckas rmporpeccuu. @opmyina CI0KHBIX TPOICHTOB
5 OyHKIUU
@Oynkius, cnocoOsr 3amanust GyHknun. I'padux Gyrkmun. OdmacTe onpeneneHus u
51 MHOXeCTBO 3HaueHuit pyHkuuu. Hynu ¢ynkuun. [IpoMexyTKku 3HAKOTIOCTOSHCTBA.
o [TpoMeXyTKM MOHOTOHHOCTH (YHKIUH. MaKCUMyMBI U MHHUMYMBI (DYHKIIHU.
HauGonbiiee n HanMeHbllee 3HadeHne QYHKIUN Ha IIPOMEKYTKE
6 Koopannarsl Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue GUrypsl U UX CBOMCTBA




7.2 Tpeyronbauk
7.3 MHOroyroiabHUKH
7.4 OKpy>XHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKux BEIMYHH
7.6 BekTops! Ha miockocTn
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pads
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