OUNITNAJT MYHUILIUITAJIBHOI'O ABTOHOMHOI'O OBITEOBPA3OBATEJIbBHOI'O YUPEXJIEHW A
BOFAHI[HHCKOPI CPEI[HEPI OBH.[EOBPABOBATEJ'H:HOPI HIKOJIBI Ne 1
«KHSKEBCKAA CPEJIHAS OBILIEOBPASOBATEJIBHA S IITKOJIA»

625506, TromeHckast obmacTh TrOMEHCKHI paiioH, ¢. Kasbkero, yi. beperosoro, 15

PACCMOTPEHO: COIJTACOBAHO: VTBEPHAEID, e,

Ha saceganun MO 3aMecTHTEh THPEKTOPA. Inpegfop okl )
V4RTeNS) - NPEIMETHHKOB pYKOBOORFene thunHaia - T Cvely Macnosa iiC.
Ve +, Canpaxosa H.IL 2&7 7~ Koctiokerny M.H. [pHgasNe 7 4/ /L o
Ne npotokofa | «28» garyera 2025 . «_f@one = = @28 RS T2

«28» apryera 2025 1

PABOYAS TIPOI'PAMMA

[Ipeamer

V4eOHBIN o

Knacc

KomuuecTBO yacoB B roj

KoanyecTBO yacoB B HCOCIIIO

Yuurenp

BepoaTHOCTh 1 cTaTUCTHKA
2025 - 2026

7

34

1 vacos

CannakoBa Haranus IleTpoBHa



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

[IpencraBneHne MaHHBIX B BHUAE TaOMUI, auarpamMM, rpadukoB.
3anonHeHne TaOMUL, YTEHHUE U IOCTPOCHHE auarpaMMm (CTOJIOMKOBBIX
(cTronbuarbix) W Kpyrobix). UTteHue rpadukoB peasbHBIX MPOIECCOB.
W3Bneyenne umHDOpManMu W3 guUarpaMM M TaOJHIl, UCIOJIb30BAaHUE H
WHTEPIpETANNs TaHHBIX.

OnucarenpHasi CTaTUCTHKA: cpeiHee apu(MeTHdYecKoe, MeJIuaHa,
pa3max, HauOoOJbIllee M HaUMEHbIIEe 3HA4YeHHs Habopa YHUCIOBBIX
naHHbIX. [Ipumepsl cirydailHOM U3MEHYUBOCTH.

CnyyaliHplii  3KkcnepuMeHT (OmBIT) U CliydallHOe  COOBITHE.
BepositHocTs M uactota. Poib  ManoBEpOATHBIX M MPAKTHYECKU
JOCTOBEPHBIX COOBITHI B Mpupoje U B oluiecTBe. MoHeTa U urpaibHas
KOCTb B TEOPHU BEPOSITHOCTEM.

I'pad, Bepmmna, pebpo. Crenenp BepmmHbl. Yucno pédep u
CyMMapHas creneHb BepinH. [IpencraBnenue o cBsizHocTH rpada. Llenn
u nukibl. [Tyt B rpadax. O6xon rpada (sitnepoB nyts). [IpencraBnenue
00 opueHTHpOBaHHOM Ipade. Perienne 3agau ¢ noMouIbo rpagos.
INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMDbI
YUEBHOI'O KYPCA «BEPOSATHOCTb U CTATUCTUKA» HA
YPOBHE OCHOBHOI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOrpaMMBbl y4EOHOTO Kypca
«BepoATHOCTh M CTATUCTUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHUYecKoe BOCIIUTAHME:

MIPOSIBJICHUEM HMHTEpPECa K IPOLLIOMY M HACTOSAIIEMY POCCHUUCKOMN
MAaTE€MaTHUKH, LIEHHOCTHBIM OTHOLIEHHWEM K JOCTHXEHUSM POCCUICKHUX
MaTE€MaTUKOB U POCCUMCKON MaTeMAaTHYECKON IKOJIBbI, K HCIIOJIb30BAHUIO
ATUX AOCTH)KCHHI B APYTUX HayKax U MPUKIAJAHBIX chepax;

2) rpa’kaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEM TIpaKAaHMHA U
peanu3aluy €ro mnpas, NPEACTaBICHUEM O MaTEMaTUYECKHX OCHOBAX
(YHKIMOHUPOBAHMSI ~ PA3IUYHBIX  CTPYKTYp, SBJICHUN, HPOLEAYp
Ipa)JIaHCKOT0 O0IIeCcTBa (HapUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K



OOCYXKJICHHIO OJTHYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHKEHUU HAyKW, OCO3HAHHEM Ba)XKHOCTH MOPAJIbHO-
TUYECKUX MPUHILINIIOB B IE€ATEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTHBHOE y4aCTHE B PELICHUU MPAKTUYECKUX 3a]1a4
MaTeMaTU4eCcKOn HaIlpaBJIEHHOCTH, OCO3HaHUEM BaKHOCTH
MaTEeMaTHYeCKOro oOpa3oBaHUS HA NPOTSHKCHUH BCEW JKU3HU IS
yCIEeIHOW  Npo(ecCHOHANBHOM  JEATENIbHOCTH U Pa3BUTHEM
HEOOXOJUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM M  IOCTPOCHUEM
WHJUBUyAIbHOW TPAaeKTOpUH OOpa30BaHUSI M >KU3HEHHBIX ILJIAHOB C
y4€TOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) hcTeTHYeCcKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOIMOHAJIBHOMY U 3CTETUYECKOMY BOCHPUSTUIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/lay, PELICHUH, pacCyKIEHUH, YMEHHUIO
BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTU B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHMS:

OpHEHTALMEN B IEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKa,
IPUPOJIbI U OOIIECTBA, TOHUMAaHUEM MATEMaTUYECKOW HAyKH Kak cQepsl
YEJIOBEUECKOW JAESTENbHOCTH, 3TANOB €€ pa3BUTHUA WM 3HAYUMOCTH IS
pa3BUTHS  LMBWIM3ALUH, OBJAJCHUEM  SA3BIKOM MAaTE€MaTUKUd U
MaTEeMaTHYECKOM  KyJIbTypoll Kak CpeICTBOM IO3HAHHUA  MHpa,
OBJIaJICHUEM IpOCTEHIINMHU HaBbIKaMU HCCIIEN0BATENIBCKOM
NEeSATENbHOCTH;

6) ¢usuueckoe BocnMTaHHe, (POPMHPOBAHHME KYJIbTYPHI
310POBbS ¥ IMOIMOHAJIBLHOIO 0JIATONIOTYYMS

TOTOBHOCTBIO TMPHUMEHSITh MaTeMaTHYECKHE 3HAHMUS B HHTEpecax
CBOETO0 3/10pPOBbs, BEAEHUS 3/I0POBOI0 00pa3a )KM3HU (30pOBOE MUTAHUE,
cOamaHCUPOBAHHBIA PEKUM 3aHATUI M OTHbIXA, peryjsipHas (hu3nueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pe(IeKCUH, MPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY U TAKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JIOrHYeCKOe BOCTIMTAHHE:

OpUEHTallMed Ha TMPUMEHEHUE MAaTeMaTUYEeCKUX 3HAHUM JUIsd
pemieHuss 3ajad B 00JIACTU COXPAHHOCTU OKpYKarollell  cpeapl,
IUTAHUPOBAHMSI MTOCTYNKOB M OLEHKH UX BO3MOXKHBIX IMOCIJIEIACTBUI IS
OKpy)Xalollled  Ccpelbl,  OCO3HaHHMEM  IJIO0AJIbHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U ITyTEeH UX PEIICHNUS;



8) amanTranus K H3MEHAWIIMMCH YCJIOBHUAAM COLUAJIBLHOH H
NPUPOIHON Cpeabl:

FOTOBHOCTBXO K JEWCTBUSAM B YCIOBUAX HEOIPEACIEHHOCTH,
IIOBBILICHNUIO YPOBHsS CBOEH KOMIIETEHTHOCTH 4YeEpe3 IPaAKTHUYECKYIO
NEATENIbHOCTh, B TOM YHCIIE YMEHUE YUYUTBCS y JPYTUX JIIOJIEH,
npuoOpeTaTh B COBMECTHOW JESATEIILHOCTH HOBBIC 3HAHUS, HABBIKH H
KOMITETCHIIUH U3 OIbITA IPYTHUX;

HEOOXOUMOCTBIO B (POPMUPOBAHMUU HOBBIX 3HAHUH, B TOM YHCIIE
bopMyIUpOBaTh UJECH, MOHATHUS, TUIIOTE3bI 00 00BEKTaX W SBIICHUSX, B
TOM YHCJI€ paHEe HEM3BECTHBIX, OCO3HABATh JACPHUIMTHI COOCTBEHHBIX
3HAHWHN U KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATD
CTPECCOBYIO  CHUTyallMl0  KakK  BbI30B, TpeOYyIOLUH  KOHTPMED,
KOPPEKTUPOBAThH MPUHUMAEMbIE PEIICHUS U JAeHCTBUsA, HOpMYyIUpOBaTh U
OILICHMBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI
Ilo3naBaTenbHbIC YHUBEPCAIbHbIEC YUeOHbIE 1eiiCTBUSA

ba3oBble JJornyecKkue AeMCTBUA:

e BBISBIATH M  XapaKTepU30BaTh  CYILIECTBEHHbIE  MPU3HAKHU
MaTeMaTHYECKUX OOBEKTOB, TMOHATHI, OTHOIICHUW MEXIY
ITOHATHUSIMH, bopMyIUpPOBATH OTpeICTICHUS TTOHSATHUH,
yCTaHABJIMBATh  CYIIECTBEHHBIH  MpPHU3HAK  KJIacCHU(HUKAIINH,
OCHOBaHMsS  JuIi  OOOOIIEHWST W  CpaBHEHHUS, KPUTEPUU
MPOBOJIUMOTO aHAJIN3A;

e BOCIPUHUMATH, (HOPMYITUPOBATH M TPEOOPA3OBBIBATH CYKICHUS:
YTBEPJUTEIbHBICE W OTpHUIIATENIbHBIC, E€JWHUYHBIC, YaCTHBIE U
o0111e, yCI0BHBIE;

e BBIABISATH MATEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM U
MPOTUBOpEYHS B (haKTaxX, JaHHBIX, HAOIIOICHHUSIX U YTBEPIKICHUSX,
npejyiaratb KpPUTEPUU JUISl  BBISBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JICNATh BBIBOJABI C  HCIOJb30BAaHHEM  3aKOHOB  JIOTHKHU,
JETYKTUBHBIX U MHAYKTHBHBIX YMO3aKIIOUCHUN, YMO3AKIIOYEHUM
110 aHAJIOTUH;

e pa3bupaTh JOKa3aTEIhCTBA MATEMATHUECKUX  YTBEP)KICHHUM
(mpsiMble W OT MPOTHUBHOIO), MPOBOJAUTH CaMOCTOSTEIHLHO



HECIJI0KHBIE JI0KA3aTebCTBA  MaTeMaTHYECKHUX bakToB,
BEICTpAWBaTh  apTryMEHTAIIMIO, TNPUBOAWTH  NPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh croco0 pemieHus y4yeOHOW 3amaud  (CpaBHUBATH
HECKOJbKO  BapUWaHTOB  pCIIEHWsA, BHIOWpaTh  Hambolee
MOIXO/ISIIIAN ¢ YIETOM CaMOCTOSTEIILHO BBIICIICHHBIX KPUTCPHUEB).

ba3oBble ucciiegoBaTe/IbCKHe JeiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIEIOBATEIbCKUNA HHCTPYMEHT
MO3HAHUA, bopMyIUpOBaThH BOIIPOCHI, (bukcupyroime
MPOTUBOpPEYHE, TMPOOJIEMy, CaMOCTOSITCIbHO yCTaHABIWUBAThH
UCKOMOE W JaHHOE, (OpMHUPOBATh THIOTE3y, apTYMEHTHPOBATH
CBOIO IMO3UIINIO, MHEHUE;

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

CaMOCTOSTENIbHO (OPMYIMPOBATh OOOOIIEHUST W BBIBOJBI IO
pe3yibTaTaM  MPOBEAEHHOTO  HAOJIONEHUS,  HCCIEIOBAHMS,
OIICHUBAThH JOCTOBEPHOCTH MOITYUYEHHBIX PE3YJIbTATOB, BHIBOJOB U
0000I11IeHHI;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TakKkKe
BBIJIBUTATh MPE/IOJIOKEHHUS O €r0 PA3BUTUHU B HOBBIX YCIOBHUSX.

Pabora c nnpopmanueii:

BBIABJIITH HCEAOCTATOYHOCTH H N30BITOYHOCTD I/IH(l)OpMaHI/II/I,
JAaHHBIX, H606XOI[I/IMBIX AJI1 pCIICHUS 3a1a49M,

BbIOUpATH, aHaAJIN3UPOBATh, CUCTEMATU3HPOBATh u
UHTEPIPETUPOBATh MHPOPMALUIO pPa3IMYHBIX BHUJIOB U (opM
NIPEICTaBICHNUS;

BBIOMpATH bopmy MIPEICTABIICHUS uHbOpMaIuu u

WUTIOCTPUPOBATh pEIIaeMble 3a/ladyd CXeMaMu, JauarpaMMaMu,
WHOU rpadUKoi U UX KOMOMHAIUSIMU;

OIICHMBATh  HAASKHOCTh  MHGOOpPMAIMU  TI0  KPUTEPHUSIM,
MIPETOKCHHBIM YUHUTEIIEM WITH chopMyITHPOBAaHHBIM
CaMOCTOSITENILHO.

KoMmyHnKkaTHBHBIE YHMBeEPCAJbHbIE YUeOHbIe HeCTBUA:

BOCIIpUHUMATb H (bOpMYJII/IpOBaTB CYXXIACHUA B COOTBCTCTBHHU C
YCIOBHUSAMHU MW LOCJIAMH O6HI€HPI$I, SCHO, TOYHO, TIPaMOTHO
BbIpaXXaTb CBOXO TOUYKY 3pCHHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,



JaBaTh TMOSCHEHUS MO XOJy PEILICHUs 3aJa4yd, KOMMEHTHPOBATH
MOJTYYEHHBINA PE3yJIbTaT;

B Xxole OOCYXIEeHHMs 3aJaBaTb BONPOCHI IO  CYIIECTBY
00cyX1aeMoii TeMbI, MPOOJIEMBI, pelllaeMoi 3a7a4u, BbICKa3bIBaTh
U]y, HalEJCHHbIE Ha TOUCK PEIICHUS, COIMOCTABISAThH CBOU
CYXXJCHUSI C CYXACHUSMH JPYIMX YYaCTHUKOB JHUAjora,
O0OHapy)XHMBaTh pa3INYWE M CXOJCTBO ITO3HIMK, B KOPPEKTHOU
dbopme GopMyIUpoBaTH pa3HOTIACHS, CBOU BO3PAKECHHUS;
NPEACTABIATh PE3YIbTaThl PEIICHUS 3aJa4yd, HKCIEPUMEHTA,
WCCJICIOBAaHMsI, TPOEKTa, CaMOCTOSATEIBHO BHIOMpaATh (Qopmar
BBICTYIUICHUS C Yy4Y€TOM 3aJad MPE3CHTAlMd W OCOOCHHOCTEH
ayIUTOpUU;

MOHMMATh M UCIOJb30BaTh NPEUMYIIECTBA KOMAHJIHOW U
WHIMBUAYaJIbHOU paboThI pu peleHnu y4eOHBIX
MaTeMaTHYECKUX 3ajady;

NPUHUMATh 1€JIb COBMECTHOM JESATEIBbHOCTH, IUIAHUPOBATh
OpraHU3alMI0 COBMECTHOM pabOThI, pacrpeaessaTb BHUJIBI padoT,
JIOTOBApUBAThCA, OOCYXXJIaTh TMPOLIECC M pe3yibTaT paboThI,
000011aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBAaTh B IPYIIOBBIX opMax paboTsl (00CYKIeHHs, 0OMEH
MHEHUSIMH, MO3TOBbIC IITYpMbl U JPYTHE), BBINOJHATH CBOIO
4acTh palbOThl U KOOPJWHUPOBATH CBOM JIEUCTBHS C JIPYTUMU
YJICHaMH KOMaH/IbI, OIIEHUBATh Kau4e€CTBO CBOETO BKJaja B OOIIUN
OPOAYKT TIO KpUTEpUSM, CHOPMYJIUPOBAHHBIM YyYaCTHUKaAMU
B3aMOJIENCTBHS.

Pel"yJIﬂTl/IBHble YHUBEpPCAJIbHbIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:

CaMOCTOSATEJIBHO COCTAaBJATh IUIAH, AJITOPUTM pEUICHUS 3aaadu
(umu  ero 4YacTh), BBIOMpATh CmOcO0 pemieHUs ¢ Y4ETOM
UMEIOIIUXCA  PECYypcoB U COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTUPOBATh W KOPPEKTHPOBATh BAPHAHTHl PEUICHUN C
y4€TOM HOBOU MH(OpMAIIUH.

CaMOKOHTpOHb, IMOIMOHAJILHBbIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIA Ipolecca U
pe3yJibTara pelieHus] MaTEMaTHYeCKOHN 3a/1auu;



e TMPEIBUACTH TPYAHOCTH, KOTOpPhIE MOTYT BO3HHUKHYTh MpPH
pellleHnH 3a7a4yd, BHOCUTh KOPPEKTHUBBI B JEATEILHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEM;

e OIICHUBATH COOTBETCTBHUE pe3yJibTara NEeATEeIbHOCTU
MOCTABJICHHOW TIEMM W  YCIOBUSAM, OOBSCHATh IPUYHHBI
JOCTUKEHUS WM HEJIOCTUKEHUS 11€11, HAaXOIUTh OIHOKY, 1aBaTh
OIICHKY IPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATDI

K konmy o0yuenuss B 7 Kijacce OOydYaromUics TOTYYUT
CJIEYIOIINE TPEIMETHBIC PE3yIbTaThI:

Yurate wuHPOpMAIMIO, MPEACTaBICHHYHO B TalnMlax, Ha
auarpamMmax, IpeJCTaB/IsITh JaHHbIE B BUJIE€ TA0JIUL, CTPOUTH TUArPaMMBI
(cTronbukoBeie (cTOI0YATHIE) U KPYTOBBIE) IO MacCUBaM 3HAYCHUH.

OnucelBaTh W UHTEPIPETHPOBATH PEATbHBIC YHCIOBBIE JTAaHHEIC,
Mpe/ICTaBICHHbBIE B TAOIMIIAX, HA qUarpammax, rpadukax.

Hcnonp3oBath i1 ONMCAHMSI  JIaHHBIX ~ CTaTHUCTUYECKUE
XapaKTepUCTHKU: cpefHee apupMeTH4ecKoe, MeauaHa, HauOousbliee U
HAaUMEHbIIIEe 3HAYCHUS, pa3Max.

NmeTs mpeacTaBieHrue O CIy4YalHOW M3MEHUYHMBOCTH Ha IPUMEpax
1eH, (U3UYECKUX BEIWYHMH, AHTPOIIOMETPUYECKUX HaHHBIX, HMETh
MPEJICTABICHUE O CTATUCTUYECKON YCTOMUNBOCTH.

K koHmy oOyuenus B 8 kiacce oOyyarolmuiicss MOIYYUT
CJIEIYIOIINE TPEIMETHBIC PE3yIbTaThI:

W3Bnekats U mpeoOpa3oBbIBaTh WH(DOPMAILINIO, TIPEICTABICHHYIO B
BUJEC TaONuIl, auarpam™m, TpaduKoB, TPEACTABIATH JAHHBIE B BHUJC
Ta0IuIl, TUarpaMm, rpaguKoB.

OnucelBaTh JAHHBIE C IMOMOLIBIO CTAaTHUCTUYECKUX IOKa3aTeseil:
CpeIHUX 3HAYEHWH M Mep paccewBaHHs (pa3max, JTUCHepCUs U
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTb 4acTOThI UMCIIOBBIX 3HAYEHUHN U YAaCTOThI COOBITUH, B TOM
quCclie IO pe3yJIbTaTaM U3MEPEHUN U HAOII0ACHUM.

HaxoauTth BEpOSTHOCTH CIIy4alHBIX COOBITHMII B OIIBITAaX, 3Has
BEPOATHOCTH DJIEMEHTAPHBIX COOBITHH, B TOM YHCIE B OIBITaX C
PaBHOBO3MOXKHBIMU AJIEMEHTAPHBIMU COOBITUSMH.



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

OnepupoBaTh NOHATHAMU: MHOXKECTBO, ITOJAMHOKECTBO, BBIITIOJIHATH
orepaiy HajJ MHOKECTBaMU: 00bEIMHEHUE, IEpECEUCHHE, T0NIOJHEHHE,
IIEPEYUCIATD AJIEMEHTBI MHOKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduueckoe MNpeICTaBICHUE MHOXKECTB M CBS3EH
MEKJly HAMM JUIsl ONMCAaHMs IPOLIECCOB W SIBIICHWM, B TOM YHCIIE NPH
pEeIIeHNH 3a1a4 U3 JPYTUX YUYEOHBIX MIPEIMETOB U KYPCOB.

K koHmy oOyuenus B 9 kiacce oOyyaroluiicss MOIYYUT
CIEAYIOIIUE IPEAMETHBIE PE3YIIBTATHI:

W3Bnekats U mpeoOpa3oBbIBaTh WH(DOPMAIIHIO, TIPEICTABICHHYIO B
pa3IMyYHbIX HCTOYHUKAaX B BUAe Talnul, Juarpamm, TrpaQuKos,
IPEJICTaBIIATh JaHHbIE B BUJIE TAOJIMII, JUarpamMmm, rpa(uKos.

Pematsb 3a1aun opraHu30BaHHBIM [1EpeOOPOM BapHAHTOB, a TAKKE C
MCIIOJIb30BaHNEM KOMOMHATOPHBIX TIPABHII M METO/IOB.

Hcnonp30BaTh ONMCAaTENbHBIE XapaKTEPUCTUKHA i1  MAaCCHBOB
YHUCJIOBBIX JAHHBIX, B TOM YMCJIE CPETHUE 3HAYCHHUS U MEPBI PACCEUBAHU.

HaxoauTh 4acToThl 3HAYE€HUN U YACTOTHI COOBITHS, B TOM YHCIIE
MOJIb3YSCh PE3yIbTaTaMU MPOBENEHHBIX U3MEPEHUI U HAOIIOCHUIA.

Haxonutb BEpOSITHOCTH CIy4YailHBbIX COOBITUIM B U3YyUYEHHBIX OIbBITAX,
B TOM UYHCIIE B ONBITaX C PABHOBO3MOKHBIMHM JJIEMEHTAPHBIMU
COOBITUAMH, B CEpUSAX MCHBITAHUM [0 NEpBOro ycmexa, B CEpUsX
ucnblTaHui bepHyu.

HNmeTh npencraBiaeHue O CIy4aHOM BEIUYUHE U O PACIIPEACIICHUN
BEPOSATHOCTEM.

HmeTp npecTaBieHue 0 3aKOHE OOJIBIINX YHCEN KaK O MPOSBICHUN
3aKOHOMEPHOCTH B CIIy4alHON M3MEHUYMBOCTU U O POJIM 3aKOHA OOJIBIINX
YKCeJl B PUPOJIE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

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[TPOT'PAMME



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

HOYPOYHOE IIVTIAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacoB DJIEeKTPOHHbIE
JlaTa
Kourpoa | IIpakruy uupposbie
Nen/m | Tema ypoka usyue
Bcero bHBIE eCKHe st o0pa3oBaTe/bHbIE
padoThI padoThbI pecypcbl
1 [IpencraBieHre qJaHHBIX B TAOIHIIAX 1 bubmorexa HOK
pest A . https://m.edsoo.ru/863ec1{8
) [IpakTrueckue BbIYNACICHUS 110 1 bu6nunorexa [IOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenne u uHTEpIIpETAIUS | bubnmnorexa [JOK
TAOJIUYHBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 [TpakTrueckas padota "Tadmuipr" 1 1
I'padmueckoe mpencraBieHne JaHHBIX
5 Bin(be K OBBII))( I([)TOJ'I6I/IKOBBIHX 1 bubmmorexa [TOK
AIC KpYT ’ https://m.edsoo.ru/863ed18e
(cTonO4YaThIX) IUArpaMM
UreHune ¥ NOCTPOCHUE TUarpamm.
6 [Tpumepst nemorpaduaeckux 1 bubmorexa LHOK
PHMEp P https://m.edsoo.ru/863ed602
auarpamm
bu6mmoreka [{OK
7 IIpa eckas padora "Jluarpa " 1 1
pakTHteckas pabora "JlHarpamMel https://m.edsoo.ru/863ed72¢
g Yucnossie HaOopwl. CpenHee | bu6nuoreka LIOK
apudmernueckoe https://m.edsoo.ru/863ed846
9 Yucnossie Habopwl. CpenHee | bu6nunorexa [IOK

apupMeTHIECKOe

https://m.edsoo.ru/863ed846



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

Menaunana 9rciioBoro Hadopa.

bubmuoreka [JOK

10
Y CcTOMUUBOCTh MEUAHEI https://m.edsoo.ru/863edb3e
1 Menuana 4rcIIoBOro Habopa.
Y CTONYMBOCTh METHAHBI
12 [IpakTuueckas pabora "Cpengnue bubmuorexa [JOK
3Ha4YeHUA" https://m.edsoo.ru/863edc6ba
13 HauGounpiiiee 1 HauMEHbIIIEe bubmuoreka [JOK
3HAYEHMs YMCI0BOro Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 HauGounpiiee 1 HauMeHbIIee
3HAYCHMsI YUCIIOBOTO Habopa. Pasmax
15 HauGounpiiee u HauMeHbIIee
3HAYCHMSI YUCIIOBOTO Habopa. Pasmax
KoHntposbHas paboTta 1mo temam
16 "[IpencraBiaeHue TaHHBIX bubmorexa HOK
peA a o https://m.edsoo0.ru/863ee390
OmnucarenpHas CTaTUCTHKA
17 CrnydaifHas ”3BMEHUYHMBOCTD (IIPUMEPHI) bubmorexa HOK
yi pHuMep https://m.edsoo.ru/863eedbc
. bubmuoreka [JOK
18 YacToTra 3HaYCHHUI B MacCCUBE JaHHBIX
https://m.edsoo.ru/863ee69¢c
bubmuoreka [JOK
19 r OBKa
PYIITHPOBK https://m.edso00.ru/863ee9d0
20 I'uctorpammel
bu6 K
21 ['ucrorpammel nommoreka T10
https://m.edsoo.ru/863eeelc
” [TpakTuueckas pabora "Cryuaiinas bubnuorexa [JOK

U3MEHYUBOCTH"

https://m.edsoo.ru/863eecc8



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

I'pad, Bepuna, pedpo.

bubmuoreka [JOK

2 IT
3 PACTABIICHIUE 3a7a4H € TOMOTLBIO https://m.edsoo.ru/863eef52
rpada
CreneHbp (BaJIEGHTHOCTD) BEPILINHBI.
24 Uwucno pédep u cyMMapHasi CTETICHb bubmmorexa [TOK
pebepu ey p https://m.edsoo.ru/863efOba
BepwuH. Llens u nuki

25 Hens u nuxi. [Tyt B rpade. bubnuorexa [JOK
[IpencraBnenue o cBsi3HOCTH Tpada https://m.edsoo.ru/863ef236

%6 [Ipeacrasnenue 06 bu6mmoreka [JOK
OpPUEHTHPOBAHHBIX Tpadax https://m.edsoo.ru/863ef3b2

7 Crry4daifHblii OTIBIT U CITy4alHOE bubnnorexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTh 1 4acToTa COOBITHS.

73 Ponb MasoBEpOSITHBIX U TPAKTUUECKU bu6nunorexa [IOK
JOCTOBEPHBIX COOBITHI B IPUPOJIE U B https://m.edsoo.ru/863ef646
o01ecTBe

29 Mouera u urpajibHas KOCTb B TEOPHH
BEPOATHOCTEM

30 [IpakTuueckas pabora "Yacrora bubnuotexa [JOK
BbINaIeHUs opJia" https://m.edsoo.ru/863¢ef8a8
KonrponsHas pabora mo remam

31 "Cry4aitHast ©3BMEHYHBOCTb. [ padsr bubmorexa HOK

i o P . https://m.eds00.ru/863f0186
BeposiTHOCTB ciydyaliHOTO COOBITHS

0 [ToBTOpeHME, 0600IEHNE. bu6nmoreka [JOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpeHME, 0600IEHNE. bubmmorexa [JOK



https://m.edsoo.ru/863eef52
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
https://m.edsoo.ru/863efa24

OmucareibHas CTATUCTUKA

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

34

[ToBTOpEeHME, 0000IICHNE.
BeposiTHOCTh ClTy4aitHOTO COOBITHS

bu6mmoreka [{OK
https://m.edsoo.ru/863efecO

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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HPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA3OBATEJBHOM

INPOI'PAMMBI
7 KIIACC
Kox
npose .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
s1eMO o
P o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111€r0
ro
o0pa3zoBaHus
pe3yJib
Tara
5 BeposTHOCTb M cTaTuCTHKA
Yurate wuH(pOpMalMIO, TMPEACTAaBICHHYI0O B TalnWIax, Ha
51 auarpamMmax, OpeICTaBiIsATh JaHHbIE B BHJAE TaONUIl, CTPOUTH
auarpaMmbl  (CTOJIOMKOBBIE — (CTONOYAThIE) ¥ KPYroBBIE) TIO
MacCHBaM 3Ha4YEHUN
- OnuchiBaTh M HMHTEPIPETUPOBATH PEAIbHBIE YHCIIOBBIE JIaHHBIE,
MpEeJCTaBICHHbIEC B TaOJIMIIaX, HA TUarpaMMax, rpapukax
Hcnons3oBate Uil ONMCaHUA  JAaHHBIX ~ CTaTUCTHUYECKHUE
53 XapaKTEPUCTUKHU: cpenHee apudmeruyeckoe, MeJMaHa,
HauOoJIbIlIEEe U HAMMEHbIIEE 3HAUEHUS], pa3Max
Nmers npencraBiieHHe O ClIy4yalHOM M3MEHYMBOCTH HA IIPUMEpPAX
5.4 1eH, GU3NYECKUX BEJIMYUH, aHTPOMIOMETPHUUECKUX TAHHBIX, UMETh
IIPEACTABJICHUE O CTATUCTUYECKON YCTOMYMBOCTH

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
5 BeposaTtHOCTh U cTaTHCTHKA




5.1

[IpencraBneHne naHHBIX B BHJAE TaONUI], AMarpamm, TpaduKos.
3anonHeHue  Tal0aMl, YTEHHWE W IOCTPOGHHE  JAHarpamm
(cTomOMKOBBIX (CTOJNIOYATBIX) W KPYroBbIX). YUTeHue rpadukos
peanbHbIX INpoueccoB. M3Biaeuenne nHpopmManuu U3 JuUarpaMMm U

Ta6JII/III, HCIIOJIb30BAHUEC U UHTCPIPETAINA JaHHBIX

52

OnucarenbHas CTaTHCTHKA: cpefaHee apudMeTHYecKoe, MeIuaHa,
pa3Max, HauOoJbIlIee W HAaUMEHbBIICEe 3HAYCHUS HAOOpa YHCIIOBBIX

JaHHbIX. [IpuMepsl ciaydyaiiHOM U3MEHYMBOCTHU

53

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

UIPAIIbHASA KOCTh B TEOPUU BEPOSITHOCTEN

54

I'pad, BepmmHa, pebpo. Cremenb BepmuHbl. Yucino pébep u
CyMMapHasi CTereHb BepiiuH. [IpeacraBieHne o CBI3HOCTH rpada.
Henu u muknel. [lytn B rpadax. O0xox rpada (9HIepoB myTb).
[IpencraBnenne o0 opueHTHpOBaHHOM rpade. Pemenue 3amau c

MOMOIIIBIO TpadoB

ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA
K PE3YJIbTATAM OCBOEHHMSI OCHOBHOI
OBPA3OBATEJBHON MTPOI'PAMMBI OCHOBHOI'O

OBIIEI'O OBPA3OBAHUA

Kon
npose

eno IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS

|
P OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 001I1€er0
ro

oOpasoBanus Ha ocHoBe PI'OC

TpeOOB
aHus

YMeHHne onepupoBaTb IOHATUSMH: MHOMKECTBO, IOAMHOKECTBO,
OTepaluy HaJ MHOXXECTBAMH;, YMEHHUE OIEPHPOBATH MOHATUAMU: rpad,
CBSI3HBIM Trpad, NepeBO, LUK, NPUMEHITh WX IMpPU PELICHUM 3a/ad;
YMEHHUE MHCII0JIb30BaTh IpadUuecKkoe IPeICTaBICHUE MHOXECTB s
ONMCAHUS PEAIBbHBIX IPOLIECCOB M SBICHUMU, IIPU PELICHHUM 3a7a4 U3
APYruX y4eOHBIX IPEAMETOB




YMeHHe omnepupoBaTh IMOHATUAMM: OIPEACICHHE, aKCHOMa, TEOpeMa,
JIOKa3aTelIbCTBO; YMEHHE DPAClO3HAaBaTb HCTHHHBIE U JIOXKHBIC
BBICKA3bIBAHUs, IPHUBOJNUTH IPUMEPHl M KOHTPIPHUMEPBI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUN

YMeHue onepupoBaTh IMOHATUSMH: HATypaJIbHOE YHCIO, IMPOCTOE H
COCTaBHOE 4YHCIIO, JEJIUMOCTh HATypAJIbHBIX 4YHUCE, MPU3HAKU
JEIIMMOCTH, IIeJI0e YHCII0, MOXYJb 4HCIa, OOBIKHOBEHHAs Ipo0b u
JecsiTUYHast JpoOb, CTaHAAPTHBIA BUJl YHUCIA, PAlMOHAIBHOE YHUCIIO,
HUPpAMOHATIEHOE YUCIIO, apu(METUUECKUI KBaJAPATHBIN KOPEHb; YMEHUE
BBITIOJIHATH JEUCTBUS C YUCIIAMHU, CPABHUBATH U YIIOPSAJOYMBATH YUCIIA,
MPEACTABIATh YKCIA HA KOOPAMHATHOM MPAMOW, OKPYIJISTh YHCIA;
YMEHUE JeNIaTh MPUKUAKY U OLEHKY PE3yJIbTaTa BhIYMCICHUN

YMeHue omnepupoBaTh MOHSATUSMHU: CTEMEHb C IIENIbIM IOKa3aTeleM,
apumeTnyecKuil KBaJpaTHBII KOpPEHb, MHOTOWIEH, airedpanveckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypallbHO cTeneHu 6obliie
€IMHUILIbI; YMEHHUE BBITIONHATH pacyEThl Mo GopMmyiiaM, mpeoOpa3zoBaHus
LENbIX, APOOHO-PAllMOHANBHBIX BBIPAKEHUN U BBIPAKEHHUH C KOPHSIMH,
pa3joKEeHWE MHOTOWIEHA Ha MHOXHWTEIH, B TOM 4HCIE C
UCIOJIb30BaHUEM (OpMyJT Pa3HOCTH KBagpaToOB M KBajJpaTa CyYMMBI U
pasHocTH

YMeHue onepupoBaTh MOHATUSMU: YHCIOBOE PAaBEHCTBO, YPABHEHHUE C
OIIHOM IIEPEMEHHOM, YHUCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; yYMEHHUE pEIIaTh JMHEHHBIE M KBaJpaTHbIE YPAaBHEHUS,
TpOOHO-pallMOHATBHBIE YPABHEHHS C OJTHOW IMEPEMEHHOM, CUCTEMBI JBYX
JIMHEWHBIX YPAaBHEHUW, JIMHEWHBIE HEPABEHCTBA U HMX CHCTEMBI,
KBaJlpaTHblE U  JpOOHO-pallMOHAJIbHbIE HEPaBEHCTBA C  OJHOMU
MIEPEMEHHOM, B TOM YMCJIE€ TIPH PEIICHUH 3a4a4 U3 APYTUX MPEAMETOB U
MPAaKTUYECKUX 337a4; YMEHHE UCII0JIb30BaTh KOOPAUHATHYIO MPSAMYIO U
KOOPJIUHATHYIO IUIOCKOCTh ISl HM300paKeHUs pEUICHU ypaBHEHHIA,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh HOHATHAMU: (QYHKUUS, rpaduk (QyHKIUH, HYIH
(GyHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKU BO3pacTaHUS,
yObIBaHUs, HauOoJblllee M HAaUMEHblee 3HAYeHHUs (DYHKIUM; yMEHHE
OIICpHUPOBATHL IMOHATHAMU: IIpsAMad HTPOINOPUHHUOHAIBHOCTD, JIMHEHHAS
¢bynkuus, kBaapatuyHas (QyHKIUS, oOpaTHas MPOMOPIUOHAIBHOCTS,
napabona, rTunep0oia;, yMEHHE CTpOUTh rpaduku  QyHKIMA,
UCIOJIb30BaTh TpauKU JJisi OINpEAENICHUS CBOWCTB IIPOLECCOB U
3aBUCUMOCTEH, IS pelICHUs 3a/a4 U3 JPYTruX y4eOHBIX MPEAMETOB U
peanbHON XKU3HU; YMEHHUE BBIpaXXaTh (HopMysaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMU

Vmenue OICprUpoOBaTh IIOHATHUAMU: IOCICa0BATCIBHOCTD,




apupMeTHIeCcKasi ¥ TeOMETPHUYECKasi IPOTPECCUU; YMEHHUE UCTIONB30BaTh
CBOIMCTBA MOCJIEI0BATENILHOCTEN, (POPMYIIBI CyMMBI U OOILETr0O YiIEeHa MpU
pellIeHnHy 33/1a4, B TOM YHUCIE 3a7a4 U3 JpYruX y4eOHBIX NPEAMETOB U
peanbHON KU3HU

YMeHnue pemarhb 3a1a4d pa3HbIX TUIIOB (B TOM YMCJI€ Ha MPOLEHTHI, 10JIU
W YacTW, JBW)KEHHUE, Pa0doTy, IIEHy TOBApOB M CTOMMOCTH IMOKYIOK MU
YCITyT, HAJIOTH, 337a4l U3 00JacTH yIpaBJICHUS JTUYHBIMU U CEMEHHBIMU
¢buHaHCAMM); YMEHHUE COCTABIIATH BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA
U CHCTEMBI IO YCJIOBMIO 3a1a4H, MCCIECJOBATh IIOJy4YEHHOE PELICHUE U
OLIEHUBATH MPABIONIOI00HOCTD TOJTYYCHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh MOHATUSAMH: (Urypa, TOYKA, OTPE3OK, IMpsMas,
Jyd, JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOCIPEHHBINA H
PaBHOCTOPOHHHMH  TPEYTOJIBHUKH, MNPSIMOYTOJBHBIM  TPEYTrOJNbHUK,
MeIuaHa, OWCCEKTpHCa M BBICOTA TPEYrOJbHHKA, YETBIPEXYTOJBHHK,
napajuieniorpamMMm, — pomO, OpPSMOYrOJBHUK,  KBajpar, Tparelus;
OKPY)KHOCTB, KpYT, KacaTelbHas; 3HaKOMCTBO C HPOCTPAaHCTBEHHBIMU
¢urypamu; ymMeHHe pemiaTh 3aJauyd, B TOM YHUCIE M3 IOBCEJHEBHOW
KM3HU, Ha HAXOXJICHHE T'€OMETPUYECKUX BEJIWYHMH C INPHUMEHEHUEM
M3Y4YECHHBIX CBOMCTB GuUryp u (haktos
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YMeHue onepupoBaTh IOHATHUSMHU: DPABEHCTBO (UIyp, PpaBEHCTBO
TPEYrOJbHUKOB; NIapaJIJICIbBHOCTh U NEPIEHIUKYISAPHOCTD MPSAMBIX, YTOJI
MEXIY MNpSAMBbIMU, NEPHEHIUKYJSAp, HAKIOHHAs, HPOEKIMs, Moaodue
¢buryp, momoOHbBIE TPEYTOJIbHUKH, CUMMETPHSI OTHOCHUTEIBHO TOYKH H
NpsIMOil; YMEHHE paclio3HaBaTh PAaBEHCTBO, CHMMETPHIO H IOA00HE
buryp, TapaIeNPHOCT, H  MEPIEHANKYISIPHOCTH  TPSMBIX B
OKPY>KaIOIlleM MUDPE
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YMeHue onepupoBaTh MOHATUSAMU: JJIMHA, PACCTOSHUE, Yroi (BEIUYHUHA
yrjia, CHUHYC W KOCHUHYC YIJIa TpEYrojbHHKA), IUIOIIAJb; yMEHHE
OLICHHMBATh pPa3MeEpbl IMPEIMETOB U OOBEKTOB B OKPYXKAIOLUIEM MUPE;
yMEHHE MIPUMEHSITh bopmyIbl nepuMerpa u IJIOIIATN
MHOTOYTI'OJIbHUKOB, JUIMHBI OKPYXHOCTM M IUIOIIAAU Kpyra, odobema
IIPSIMOYTOJIBHOTO ~ MAapajUIeNICNIUIIEea; YMEHUE MPUMEHSTh IPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TpEYroJIbHUKA,
teopemy Iludaropa, TpUroHoMeTpuUuecCKHE  COOTHOLICHUS  JUIS
BBIYHCJICHUS IUIMH, PACCTOSIHUY, IIOMAAeH
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YMmenue wu3o0paxkarb IJIOCKHMe (QUIYpHl M HX  KOMOHWHAIIWH,
MPOCTPAHCTBEHHbIE (QUTYpbl OT pPYKHU, C TIOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB U  OJEKTPOHHBIX CpPEACTB IO TEKCTOBOMY  HIIU
CUMBOJILHOMY OITUCAHUIO
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YMeHue ONCpHUPOBATH IOHATHUAMU: IPAMOYI'OJIbHAA CUCTEMA KOOPAUHAT,
KOOpAUHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB, IIPOU3BCACHUC BCKTOPA Ha




YHCIIO, CKaJISPHOEC IPOU3BEICHUE BEKTOPOB; YMECHHME HCIOJb30BaTh
BEKTOPBI U KOOPAMHATHI JUIsl IPEJICTABICHUS JaHHBIX U PEIICHM 3a7ad,
B TOM YHCJIE U3 APYTUX YIEOHBIX MPEIMETOB U pealIbHOM KU3HH
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YMeHue omepupoBaTh IMOHSATHUSMHU: CTOJNOMKOBBIE M KPYrOBbBIE
aUarpamMmbl, — TaOJHIBI,  CpeqHee  apupMETHYeCKoe,  MeHaHa,
HauOoOJbIlIee W HAaWMEHBINEEe 3HAYCHHS, pa3Max YHCIOBOTO HaOopa;
YMEHHE  W3BJIEKaTh, HMHTEPIPETHPOBATH H  IpeoOpa3oBHIBATH
nHpOpPMAILIKIO, TPEACTAaBICHHYIO B Tal0iMIax W Ha JUarpaMmax,
OTPAKAMIIYI0 CBOMCTBA M XapaKTEPUCTUKH PEATbHBIX IPOIECCOB U
SIBJICHHIA; YMEHUE PACIIO3HABATh M3MCHUYHMBBIC BEJIMUYUHBI B OKPYKAIOIIEM
MUpE

15

YMeHue omnepupoBaTh TMOHITHSAMU: CIyYallHBIM OMBIT (CIy4aHBINA
IKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMECHTAPHBIA  HCXOJ)
CIIy4aifHOTO OIIBITa, CIIy4ailHOE COOBITHE, BEPOSTHOCTD COOBITHS; YMEHUE
HAaXOJUTh  BEPOSTHOCTU  CIyYalHBIX COOBITUH B  ONBITaX C
PaBHOBO3MOXKHBIMHU  3JIEMEHTAPHBIMU COOBITUSIMH; yMEHHME pellaTh
3a/ladyd METOJIOM OPraHH30BaHHOIO TMepedopa U C HCHOJIb30BaHHUEM
MpaBujia YMHOXCHHUS, yMEHHUE OLIEHUBATh BEPOSTHOCTH PpPEaTbHBIX
COOBITHH W SIBJICHUW, TOHUMATh POJIb TMPAKTHYECKUA IOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITUH B OKpPY>KAIOIIEM MUPE U B )KH3HU; 3HAKOMCTBO
C TOHSATHEM HE3aBUCHMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIBIIHAX
YHUCEJ U €T0 POJIBIO B MACCOBBIX SIBJICHUSIX
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YMenue BbIOMpaTh MOAXOMAUIMI W3YYEHHBI METOJ JUIsl pelleHUus
3a/1a4d, NPUBOJWUTH IPUMEPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBICHUE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, ONMCHIBaTh  OTACIBHBIE  BBIJAIOIIUECS  PE3YJbTaTHI,
IIOJIyYEHHBIE B XOJE Ppa3BUTHS MaTEMAaTHKU KaK HAayKW, INPUBOJIUTH
IIPUMEPBl MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN U
BCEMUPHON UCTOPUU




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA OI'2 10O MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

Yucna v BRIYUCICHUS

1.1

HaTypaJ'ILHLIe U O CJIbIC YHClia. HpI/IBHaKI/I ACIIMMOCTH LECJIBIX YHUCCII

OOBIKHOBEHHBIE W  JIECATUYHBIC JPOOH, TMPOLEHTHI, OECKOHEYHBIE

1.2 HEPUOAMIECKUE TPOOH

13 Parmonanbueie yucna. ApudmMernueckue omnepanud ¢ parndoHATbHBIMA
' YHCIIAMA

1.4 JlelicTBUTENbHBIC YnCIa. ApUPMETHICCKHE OTIEPALUH C ICHCTBUTEIILHBIMU
' YHCIIaMU

L5 [TpubnmxEHHBIC BHIYMCICHUS, MIPABUIIA OKPYTJICHUS, PUKUAKA U OIICHKA
' pe3yabTaTa BEIYUCIEHUI

2 Anrebpanyeckue BEIpaKECHHUS

2.1 BykBeHHbBIE BhIpaXKEHHUSI (BBIPOKEHUS C ICPEMCHHBIMH)

29 CreneHb ¢ 1enbM mokaszateneM. CTENeHb ¢ pallMOHAIBHBIM TT0Ka3aTeNIeM.
' CBoiicTBa cTeneH!

23 MHorousneHsl

2.4 Anrebpanyeckas 1poOb

)5 Apudmernueckuii  KOpeHb  HATypajdbHOW  cremeHu. JleWcTBust ¢
' apu(METHIECKUMH KOPHIMHU HATypAJIIbHOU CTETICHN

3 VYpaBHEHUS U HEPABEHCTBA

31 Lenbie u npoOHO-panMOHANIbHBIC ypaBHEHUs. CUCTEMbI U COBOKYITHOCTH
' ypaBHEHUI

30 Lenbie 1 aApoOHO-palMoHaNbHBIC HepaBeHCTBAa. CHCTEMBI 1 COBOKYITHOCTH
' HEPABEHCTB

33 Pemenue TekcToBBIX 3a7a4

4 YucioBbie OCICI0BATEIIBHOCTH

4.1 [TocnemoBaTeabHOCTH, CIIOCOOBI 331aHUS TIOCIICIOBATEIILHOCTEH

47 Apudmerndeckass u reomeTpuueckas mnporpeccuu. Popmyna CI0XKHBIX
' IIPOLIEHTOB

5 OyHKIUU

@Oynkius, crmocodbsl 3amanus ¢yHkmuu. [paduk  ynkmun. OO6macts
51 ONpENeJICHUs] ¥ MHOXECTBO 3HaueHwi (yHkiuu. Hymu ¢yHknmu.

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




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



