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MNOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM 1IM(POBOM MHpPE BEPOSTHOCTb M CTATHCTHKA ITPHOOPETAIOT BCE OOJIBIIYIO 3HAYMMOCTD,
KaK C TOYKH 3PCHHS NPAKTHYCCKUX IPUIIOKCHUH, TaK M MX POIH B 0Opa30BaHUU, HEOOXOAUMOM KaxIOMY
4yelloBeKy. Bospacraer umcio mnpodeccuil, TpH OBIaJCHWU KOTOPBIMH TpeOyeTcs xopomas 0a3zoBas
MOJITOTOBKA B 00JaCTH BEPOSITHOCTH M CTATUCTUKH, TaKasl TIOATOTOBKA BaKHA JIJISI IPOIOJKECHUS 00pa30BaHus
U JUTS YCHEITHOHN MpogheCcCUOHATFHOM Kapbephl.

Kaxp1ii gyenoBek MOCTOSHHO MPUHUMACT PEIICHHs Ha OCHOBE MMEIOIIMXCS Y HEro NaHHBIX. A IS
000CHOBAaHHOTO MPUHSATHS PEIICHHUS B YCIOBHAX HEMOCTATKAa WM M30BITKA HHPOPMAIMH HEOOXOAUMO B TOM
YHcIe Xopouio ¢)OpMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIICHHE.

HMeHHO M0o3TOMY OCTpO BCTalla HEOOXOAMMOCTh CHOPMHUPOBATE Y 00ydJaromuxcs (QyHKIIMOHAIBHYIO
IPaMOTHOCTB, BKJIIOUAIOLIYIO B ce0si B KayeCcTBE HEOTHEMJIEMOH COCTABIIAIOIIEH YMEHHE BOCIPHHHMATH W
KPUTUYECKH aHAJM3MPOBATh HHGOPMAIMIO, MPEICTABJICHHYI0 B pa3dUuYHBIX (opmMax, MOHHMAThH
BEPOSTHOCTHBIN XapakTep MHOTHUX pEATBHBIX MPOLECCOB M 3aBHCHMOCTEH, IPOM3BOIMTH IPOCTEHIINE
BEPOATHOCTHBIE PacUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH NPHHIMIIAMU cOOpa, aHaJIN3a ¥ NPENICTaBICHNs JaHHBIX
W3 padIMyHbIX chep JKU3HU OOIEecTBa M TOCYJapCTBa NPHOOIIACT OOYYAIOIIUXCS K OOIIECTBCHHBIM
uHTepecaM. M3yueHne 0oCHOB KOMOMHATOPHKH pa3BHBacT HAaBBIKM OpraHHM3alMu nepebopa M mojacuéra yucna
BapHaHTOB, B TOM YHCJIE B NPHUKIATHBIX 3aJadaX. 3HAKOMCTBO C OCHOBaMH TEOpWUH TpadoB co3malr
MaTeMaThdeckuid (pyHmamMeHT i (GOPMHUpPOBAHHS KOMIICTCHIMH B 00JacTH MH(GOPMATHKH M IH(PPOBBIX
TexHosorni. [Ipy M3ydyeHHH CTaTHUCTHKH M BEPOATHOCTH O0OTAIalOTCS MPEICTaBICHUS OOYYaIOIIUXCS O
COBPEMEHHOH KapTHHE MHpa M METOJAaX €ro MCCIeIOBaHMsA, (POpMUpYyeTCs TOHNMAaHUE PO CTATHCTUKH Kak
HCTOYHHKA COLMAIBFHO 3HAYNMOW HH(POPMAIINHU U 3aKITaIBIBAIOTCSI OCHOBBI BEPOSATHOCTHOTO MBIIIICHUS.

B coOTBeTCTBUMU C NAHHBIMH LIEISIMH B CTPYKTYpe IpOrpaMMbl ydeOHOro Kypca «BeposTHOCTH u
CTaTUCTHKA» OCHOBHOTO O0IIIEro 00pa3oBaHMs BHIICICHEI CICIYIOMINAE COACPKATEIbHO-METOINICCKUE JIMHUH:
«[Ipencrapienne MaHHBIX W OMHCATEIbHAS CTATHCTHKA», «BeposSTHOCTBY, «DIEMEHTHI KOMOWHATOPHKH,
«BBeneHue B Teoputo rpadoBy.

Conepxanne muann «lIpeacraBieHne AaHHBIX W OMKCATENbHAS CTATUCTHKA» CIYKUT OCHOBOW IS
(opMHpOBaHVST HABHIKOB pPa0OTHl ¢ WHpOpPMAIWEH: OT YTeHHS U HUHTEpIpeTannd WHPOpMaIny,
Npe/ICTaBICHHON B TabJMIax, Ha JUarpaMmax u rpadukax, 10 cOopa, NMpeicTaBlIeHUs] U aHalIn3a JAQHHBIX C
UCIIONIb30BAHUEM CTAaTUCTHYECKUX XapaKTePHCTHK CPEeOHUX W paccewBaHus. Pabotas ¢ JaHHBIMH,
oOydJaromuiecss ydJaTcsl CYHTHIBATE M WHTEPIPETHPOBATH MJaHHBIC, BBHIIBUTATh, ApryMCHTHPOBATH W
KPUTHUKOBATH HpOCTeﬁHIHe TUIIOTE3bI, PasMBIIUIATL HaI (l)aKTOpaMI/I, BbI3bIBAIOIIIMMHU HW3MCHYHMBOCTb, H
OILICHMBATH UX BIISIHUE HA PACCMATPHBAEMBIC BEIMIUHBI H TIPOIIECCHI.

HMHuTynTHBHOE TpEACTaBICHUE O CIy4alHOW WM3MEHYMBOCTH, HCCIECIOBAHHE 3aKOHOMEPHOCTEH U
TEHJCHLUUN CTAHOBUTCS MOTHBHPYIOLIEH OCHOBOM JJI M3YyYEHHUs TEOPUU BEPOSATHOCTEH. bomblloe 3HaueHue
UMCIOT IIPaKTHYCCKHE 3aJaHHsI, B YACTHOCTH OITBITHI C KIIACCHYECCKUMH BEPOSITHOCTHBIMU MOJICIISIMH.

[lonsATHEe BEpOATHOCTH BBOAMTCS KaKk Mepa IPaBIOMONOOMs ciydailHOro coOwitus. [lpu m3ydeHnun
y4eOHOTro Kypca OOydaroluecsi 3HAKOMSTCS C HPOCTEHINMMH METOIaMH BBIYMCIICHHUS BEPOSTHOCTEH B
CIIyYaiHBIX JKCIIEPUMEHTaX C PaBHOBO3MOKHBIMHU JJIEMEHTAPHBIMH HCXOJAMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJIIIONIMMY CTAaBUTh W pelIaTh OoJee CIIOKHBIE 3amadd. B yd4eOHBI Kypc BXOISAT HavaJIbHEBIC
IIPEACTABJICHUSA O CquaﬁHBIX BCIIMYMHAX U UX YUCIIOBBIX XapaKTCPUCTUKAX.

B pamkax yueOHOTO Kypca OCYIIECTBISIETCS 3HAKOMCTBO 00YJAIONINXCSI ¢ MHOXKECTBAMHU H OCHOBHBIMU
olepanus M HaJl MHOXXECTBAMH, PACCMATPHBAIOTCS TPHMEPHI IMPUMEHEHHs U1 PEIICHUS 3afad, a TakKe
HCIIOJIB30BAHUA B IPYTUX MATEMATHYICCKUX KypCaX U y‘le6HLIX npeameTax.

B 7-9 xiaccax mu3ydaercs yueOHBINH Kypc «BeposTHOCTh U CTATUCTHKAY», B KOTOPBIA BXOIAT Pa3eibl:
«[IpencraBieHre JaHHBIX W ONKCATENIbHAs CTAaTUCTUKa», «BeposTHOCTBY, «DieMeHThl KOMOWHATOPHUKWY,
«BBenenue B Teoputo rpadoBy.

Ha m3ydenne yue6HOro Kypca «BepostHocTh 1 craTrcTikay oTBoautcs 102 yaca: B 7 kiacce — 34 gaca
(1 yac B Henenro), B 8 kmacce — 34 vaca (1 yac B Hezeno), B 9 kiacce — 34 yaca (1 vac B Henenmo).



COAEPKAHUE OBYYEHMUA
7 KJIACC

IIpencraBnenue MaHHBIX B BHAC TAONHIl, AUarpamMM, rpauKoB. 3amlOJHCHHWE TAONHIl, YTCHUEC W
MOCTPOEHUE TuarpaMmM (CTOJIOMKOBBIX (CTOJOYATHIX) M KPYroBbIX). UTeHHE TPadUKOB PEATbHBIX IPOIECCOB.
W3Bneuyenne nHGOpPMAIIK U3 TUATrpaMM U TAaOJIHII, HCIONb30BaHUE M MHTEPIIPETANS TaHHbIX.

OmnucarenbHas CTaTUCTHKA: cpefHee apudMeTHIeckoe, MeJuana, pa3Max, HauOoJIblllee 1 HauMeHbIee
3HaYeHMs Ha0Opa YMCIIOBBIX JaHHBIX. [IprMepsI cirydaitHOH N3MEHUYHMBOCTH.

Crny4yaiiHBIi 3KCIepUMEHT (OMBIT) W clydaiiHoe coObiTHe. BeposTtHocTh W 4Yacrora. Poub
MAaJIOBEPOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B IpUpOJIe U B 00mIecTBe. MOHeTa 1 UrpajibHas KOCTh
B TEOPHUH BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. CremeHb BepmmHBL Ywucino p€Oep W CyMMapHas CTENEHb BEpIIHH.
IIpencraBnenne o cBszHoctu rpada. Llemn u nwmknel. Ilytu B rpadax. O6xon rpada (siinepoB myTs).
IIpencrarienne 06 opueHTHpPOBaHHOM rpade. Pemenne 3anad ¢ momonibio rpados.

8 KJIACC

[IpencraBnenue JaHHBIX B BUE TaOIHII, THATpaMM, TPapHKOB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBAa, MOAMHOXecTBO. Omepanuu Haj MHOXECTBaMHU: OOBEIUHEHUE,
nepecedueHue, nononHeHue. CBoiicTBa onepaluid Haj MHOXXECTBAMH: IEPEMECTUTENIBHOE, COuYeTaTeIbHOE,
pacIpenenuTeNnbHoe, BKIIoUeHs. Mcnonap3oBaHue rpaduueckoro MpeiCTaBICHUS MHOXECTB JUIS OIUCAHUS
peallbHBIX MPOLIECCOB U SIBJICHUH, IPH PEIICHUH 3a/1a.

W3mepenne paccemBaHUs NAaHHBIX. Jlucriepcuss W CTaHOApTHOE OTKIOHEHHE YHCIOBBIX HaOOpOB.
JuarpaMma pacceuBaHuUs.

DnemMeHTapHbIe COOBITHS citydaiiHoro ombita. CiyyaitHble coObiTusl. BeposTHOCTH coOBITHH. ONBITHI €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHAMHU. CirydaifHeIid BEIOOp. CBSI3p MEXKIY MAaJOBEPOSTHBIMH M
MPAKTHYECKH IOCTOBEPHBIMU COOBITUSIMU B IIPUPO/IE, OOIIIECTBE U HAYKE.

JepeBo. CBoiicTBa AepeBbEB: €IMHCTBEHHOCTH ITyTH, CYIIECTBOBAaHNE BUCAYEH BEPIINHBI, CBA3b MEKIY
YHUCIIOM BEPINWH ¥ yrciioM pédep. [IpaBmiio ymMmHOXeHHs. Pemrenue 3amad ¢ moMomsio rpados.

IIpotuBomonoxubie coObiTua. Juarpamma Oitnepa. OObeAMHEHHWE U TEpeceyeHne COOBITHH.
HecoBmecTtHbie coObITus. DopMyna clI0KEeHHUsSI BEPOSTHOCTEH. Y CIOBHAS BEPOSTHOCTE. 1IpaBuio yMHOKECHHS.
HesaBucumeie coObiTus. IlpencraBnenue skcnepuMeHTa B BUE JAepeBa. PerieHue 3amauy Ha HaXOXKICHHE
BEPOATHOCTEH ¢ TOMOIIIBIO JepeBa CIYyYaiiHOTO SKCIIEPUMEHTa, JuarpaMm Jiepa.

9 KJIACC

[IpencraBnenne naHHBIX B BHUAE TaOJWI], AMArpamM, rpauKoB, HHTEPIpETalis AAaHHBIX. UTeHwe n
MIOCTPOCHHUE TAOJHI, JUAarpaMM, TPahMKOB IO PeaTbHBIM JaHHBIM.

IlepectanoBku u (akropuan. Coderanus u yucio codetanuid. Tpeyromsauk Ilackans. Pemenue 3amau
C HCIIOJIb30BaHNEM KOMOHMHATOPHKH.

I'eomerpudeckast BeposTHOCTb. CiydaifHBIN BBIOOp TOUYKH M3 (DUTYphI HA IJIOCKOCTH, M3 OTpe3Ka U U3
IYTH OKPYXHOCTH.

HcnsiTanue. Yenex u Heyaada. Cepust UcnibITaHui 10 nepsoro ycnexa. Cepust ucnsitanuit beprynnu.
BepositHOCTH COOBITHI B cCepry UCTIBITaHUN bepHyInim.

CrnyyaiiHas BeJMYMHA M paclpeieicHUe BEpOsITHOCTEH. MaTeMaTHuecKoe OXKUJAHUE U JUCIIEPCHSL.
IIpuMepbl MaTeMaTH4ecKOoro OXHJAHUS KAk TEOPETUYECKOTO  CPEIHEro  3HAUEHMs]  BEJIUYUHBL.
MaremaTudeckoe OXUAAHUE U AMCHEPCHs CIydailHOM BEIMUYUHBI «UUCIIO YCIIEXOB B CEPUU HCHBITAHUI
bepnyminy.

[Tonsarue o 3akoHe 6onbmIMX yucen. M3MepeHne BepoATHOCTEN ¢ MOMOILBIO 4acToT. Posb U 3HaueHue
3aKOHA OOJBIINX YHMCEJI B IPUPOJIE M OOIIECTBE.



IVIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI VYYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yabTaThl OCBOCHHS NPOrpaMMBI y4eOHOTO Kypca «BeposSTHOCTP M CTATHCTHKA)
XapaKTePH3YIOTCS:

1) naTpuoTHYecKOe BOCIINTAHHE:

IPOSIBIICHHEM HWHTEpeca K TMPONUIOMY W HACTOSIIEMY POCCHHCKOW MaTeMaTHKH, HEHHOCTHBIM
OTHOLIEHHEM K JOCTIDKEHHSM POCCHHCKUX MAaTeMAaTHKOB M POCCHHCKONM MaTeMaTHYeCKOW IIKOMIBI, K
WCIOJIb30BAHUIO ATHX JTOCTHKEHHUN B IPYTHX HayKax U MPUKIAJHBIX cepax;

2) rpaxIaHCcKoe H AYXOBHO-HPABCTBEHHOE BOCIIUTAHMeE:

TOTOBHOCTBIO K BBITIONHEHHIO OOSI3aHHOCTEH TpaKIaHWHA U PEATH3AIlIH €TO IPaB, MPEICTaBICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TIPa)KIaHCKOTO
obmiecTBa (HarmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO 3THYSCKHX MPOOJIeM, CBS3aHHBIX C
MPaKTUYECKIM MPUMECHEHHEM NOCTIDKCHUH HAyKH, OCO3HAaHHEM BaKHOCTH MOPAJbHO-3THICCKUX MPUHIIAIIOB
B JICSITETILHOCTH YUEHOTO;

3) Tpy0BOe BocIUTAHME:

YCTAaHOBKOH Ha aKTUBHOE YJACTHE B PELICHUH MIPAKTUIECKIX 3a/1a9 MAaTEMAaTHICeCKON HAIIPaBICHHOCTH,
OCO3HAaHHUEM BaXKHOCTH MaTeMaTHYecKOoro oOpa3oBaHWs Ha MPOTHKEHUHM BCEH JKM3HM IS YCHEIIHOH
npoecCHOHATPHON AEATENPHOCTH H  PAa3BUTHEM HEOOXOOMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM WHAWBUIYAIBHOW TPaeKTOPHUH OOpa30BaHUS M JKU3HCHHBIX IDIAHOB C YYETOM JIMYHBIX
WHTEPECOB U OOIECTBEHHBIX TOTPeOHOCTEH;

4) 3cTeTHYeCKO€E BOCIMTAHUE:

CHOCOOHOCTHIO K SMOLIMOHATFHOMY U 3CTETHYECKOMY BOCIIPHATHIO MaTEMAaTHIECKIX 00BEKTOB, 3a1ad,
pellleHuil, paccyKACHUN, YMEHHUIO BHJETh MaTEMATUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHMUSI:

OpHCHTAllMEH B JEATEIHHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX MHpEACTaBICHHH 00 OCHOBHBIX
3dKOHOMCPHOCTAX pPa3BUTHA YCJIOBCKA, IMPUPOJAbI U OGHICCTBa, MMOHMMAaHUEM MaTEeMaTHUYECKOU HayKU Kak
ceprl UYeNOBEUECKON IEATENPHOCTH, STAaloB €€ pa3BUTHS M 3HAYAMOCTH JJIS Pa3BUTHUS ITUBIUIM3ALNH,
OBJJAQACHHUEM S3BIKOM MAaTEMAaTUKH H MaTeMaTHUECKOU KyJ'II)TypOI‘/II KaKk CpCACTBOM IIO3HAHUA MHUpPA,
OBJIAACHHUEM HpOCTeﬁmHMH HaBbIKaMH HCCHGHOBaTeHLCKOﬁ JCATCIIBHOCTH,

6) ¢usnyeckoe BocmUTAHUE, (POPMHPOBAHUE KYJIBTYPbI 310POBbSI H SMOLUOHAIBHOIO
Os1aromoJsryymus:

TOTOBHOCTBIO IPUMEHSITh MaTeMaTHUECKHE 3HAHUS B HHTEPECaX CBOETO 3JI0POBbs, BEICHUS 3I0POBOTO
o0paza >KU3HU (3J0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHN M OTABIXA, PETYIAPHAS (U3MIECKas
AKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HABBIKA pe(IeKCHH, IPU3HAHUEM CBOETO MpaBa Ha OLUIMOKY M TaKOTO Xe
MpaBa JPyroro 4elOBeKa,;

7) 3K0/10THYeCKOe BOCIIUTAHHE:

OpHEHTAllMEH Ha MPUMEHEHHEe MaTeMAaTHUYeCKUX 3HAHWU JUIs peIleHus 3ajJa4d B 00JIaCTH COXPaHHOCTU
OKpY>Karolllel cpenpl, TUIAaHUPOBAHUS MTOCTYIIKOB M OLIEHKH MX BO3MOJKHBIX TOCIEICTBUN JUIST OKpYXKaromei
CpeIbl, 0CO3HAHUEM TTI00aTBHOTO XapaKTepa IKOIOTHIECKIX POOIIeM U ITyTeH UX PelICHUs;

8) aganTanus K U3MEHSIIOIIMMCS YCJIOBUSM COIMATBLHOI M NPUPOIHON cpeabl:

TOTOBHOCTBHO K ﬂeﬁCTBHHM B YCJIOBUAX HeOHpel{eJ’[éHHOCTI/I, TMOBBIIICHUIO  YPOBH:A CBOEH
KOMIIETEHTHOCTH 4epe3 NpPaKTUYECKYI0 NEeSTeNbHOCTh, B TOM YHCJIE YMEHHE YUMThCA y IPYIHX JIOJEH,
HpI/IO6peTaTB B COBMECTHOH JACATCIIbHOCTH HOBBIC 3HAHUA, HABBIKU U KOMIICTCHIINU U3 OIbITa APYTUX;

HEOOXOIMMOCTRIO B (DOPMHUPOBAHMU HOBBIX 3HAHH, B TOM dHCIE (OPMYIHPOBATH MICH, HMOHSATHS,
TUIOTE3bI 00 00BEKTAaxX W SBICHUSX, B TOM YHCIEC paHee HEM3BECTHBIX, OCO3HABATH JC(UIMTHI COOCTBEHHBIX
3HAHUHN ¥ KOMIIETEHTHOCTEW, IUTAHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAITHIO, BOCIIPHHUMATEH CTPECCOBYIO CHTYAITHIO KaK BBI30B,
TpeOyIomuil KOHTPMEp, KOPPEKTUPOBATh NPHHUMAEMBIC PEIICHUS U JCUCTBUS, (OPMYIHPOBATh U OLICHUBATH
PHICKH U [TOCIEACTBUS, (POPMHPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATbI



Ilo3HaBaTebHbIE YHuBEpcCaJdbHbIC y‘-leﬁl-lble el cTBUSA

ba3oBble Jlornueckue aeicTBHUs:

BBISIBIIAITE M XapaKTepPH30BaTh CYIICCTBCHHBIC TPH3HAKH MATEMATUYECKUX OOBEKTOB, MOHSITHH,
OTHOUICHUI MEXAYy NOHATHAMH, (OPMYTHUPOBATH OIpENCICHUS IOHITHI, YCTaHABINBATb
CYIIECTBEHHBI NpPU3HAK KIACCH(UKAINK, OCHOBAaHHS Ui OOOOIIEHHWS W CPaBHECHUS, KPUTEPHH
MPOBOJIMMOTO aHAIH3a;

BOCIIPHHUMATh,  (OPMyIHpOBaTb M  NpeoOpa3oBBIBATh  CYXICHHS:  yTBEPAWTCIBHBIE U
OTpUIIaTeNbHbIE, eIUHUYHBIE, YaCTHBIE U 00IINe, YCIOBHEIE;

BBISIBIISITh MAaTEMAaTHUCCKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W MPOTHBOpedds B (akraX, JaHHBIX,
HAONMIONICHUSAX W YTBEP)KICHUAX, IpeIiaraTh KPUTEPUH U BBIIBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUL;

IenaTh BEIBOABI C HCHONB30BAaHWEM 3aKOHOB JIOTHKH, JCOYKTHBHBIX ¥ HHIYKTHBHBIX
YMO3aKJIFOUSHHUH, YMO3aKIIIOUeHHUH! 110 aHaJIOTHH;

pa3bupaTh J0Ka3aTebCTBA MaTEMAaTHYECKHX YTBEP)KACHHUH (IIPSAMBIE U OT TIPOTHBHOTO), IPOBOJIUTH
CaMOCTOSITEIGHO ~ HECIIOXKHBIE  JIOKAa3aTeNbCTBA ~ MATEMAaTHYECKHMX  (PaKTOB,  BBICTPAaWBaTb
apryMeHTalUIO0, PUBOAUTD IIPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKACHHS;
BBEIOMpATh CIOCO0 pelieHus Yy4eOHOW 3amayd (CpaBHHBATh HECKOJBKO BapUAHTOB pEINCHUS,
BBIOMpATh HanboJIee MOIXOIIHNN C YIETOM CAaMOCTOSTENEHO BBIJICNICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKHe 1eiCTBUS

MCII0JIb30BATh BOIPOCHI KaK HCCIIEI0BATEILCKUM HHCTPYMEHT MO3HAHMS, (JOPMYIIHPOBATh BOIPOCHI,
(buKcUpyIOIHe MPOTUBOPEUHE, MPOOIEeMy, CaMOCTOATELHO YCTAaHABIMBATH HUCKOMOE U JIaHHOE,
(hopMHpPOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIIMIO, MHEHHE;

MPOBOAMTEL II0 CAMOCTOSTEIBHO COCTABIEHHOMY IUIAHY HECJIOKHBIA 3KCIIEPUMEHT, HEOOJIBIIoe
UCCIICIOBAHUE TI0 YCTAHOBJCHHIO OCOOCHHOCTEH MaTeMaTHYeCKOr0 OOBeKTa, 3aBUCHMOCTEH
00BEKTOB MEX Ty COOOIA;

CaMOCTOSITEIBHO ~ (POPMYJIMPOBaTh OOOOIICHUS W BBIBOABI 10 pe3yibTaraM MPOBEAEHHOTO
HAOJIIOICHHsI, WCCIEIOBAHMs, OLIEHHUBATH IOCTOBEPHOCTH ITOJYYEHHBIX PE3yIbTAaTOB, BHIBOIOB H
000011IEeHNI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKKE BBIIBUTATh MPEIMOJIOKCHUS O €ro
Pa3sBUTHH B HOBBIX YCIOBHSX.

PaGora ¢ undopmaunmeii:

BBISIBIISITH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAINH, AAHHBIX, HEOOXOAUMBIX AT PEIICHHS
3a/1a4y;

BBIOMpaTh, AHATU3UPOBATH, CUCTEMATH3MPOBAaTh M HHTEPIPETHPOBATh HH(OPMALUIO Pa3IHYHBIX
BUJIOB M (hOPM TIPEJICTaBIICHUS;

BBIOMpaTh (hopMy TpeacTaBiCHHUS WHGOPMAIMK M HIUTIOCTPHUPOBATH PEIIACMbIC 3aJaud CXCMaMH,
JrarpaMMaMH, HHOH rpaKoi ¥ X KOMOMHAINSAMUY;

OLICHWBATh HAAS&KHOCTh HMH(GOPMAIMK IO KPHUTEPUAM, MPEAJIOKEHHBIM  Y4YHUTEIEeM  WIH
c(OPMYITHUPOBAHHBIM CaAMOCTOSITEIBHO.

KomMyHMKaTHBHbIE YHUBEpPCAJIbHbIE yyeOHbIe AeiicTBUSA:

BOCTIIPUHUMATh U (HOPMYITUPOBATH CYXKJIEHUS B COOTBETCTBHU C YCIOBHSIMH M IICJISIMH OOIICHUS,
SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 X0y PeIleHUs 3a/1a4l, KOMMEHTUPOBATh MOJIy4YEHHBIH pe3yJIbTarT;

B X0JIc OOCYKIEHUS 337aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOi TeMBbI, IPOOJIEMBI, peracMon
3a/a4M, BbICKAa3blBaTh WJIEW, HALIEJICHHbIE HA TIOMCK PELICHMsI, COMOCTaBISATb CBOM CYXKIEHHUS C
CY)ICHUAMH JAPYTMX Y4YacCTHUKOB JAMajora, oOHApyKMBaTh pa3iM4ude M CXOJCTBO TO3HIIMH, B
KOppeKTHOH (popMe GopMyTHpOBaTh PA3HOTIIACHS, CBOM BO3PaKECHUS,;

NpPEICTaBIATh  pe3yjbTaThl PpELIeHHA  3aJadyd, OKCIEPUMEHTa, HCCIEeIOBaHMsA, IPOEKTa,
CaMOCTOSITEIBHO BBIOMpaTh (OpMaT BEICTYIUICHHS C YUETOM 3agad MPE3CHTAlMd M OCOOCHHOCTEH
ayJIUTOPHH;



® [IOHMMAaTh U KCIOJNB30BaTh NMPEUMYIIECTBA KOMaHAHON M MHAMBUIYAIbHOH pabOThl HPH pPELICHUM
yUeOHBIX MaTEeMaTHYECKUX 3371a4;

® [PUHUMATH LEJIb COBMECTHOW [ICATEJbHOCTH, IUIAHUPOBATh OPraHHU3allMI0 COBMECTHOW pabOTBHI,
pacrpenensaTe BUIBI paboT, TOrOBApUBATHCSA, OOCYKAATh MPOLECC M Pe3yIbTaT paboThl, 0000IIATh
MHEHHSI HECKOJIbKUX JIFOJIEH;

®  yYacTBOBaTh B IPYMIOBBIX (hopMax paboThl (00CYXkIeHUS, 0OOMEH MHEHHSIMH, MO3TOBBIC IITYPMBI U
JIPYTHE), BBIIOJIHATH CBOIO YacTh PabOTHl M KOOPIWHHPOBATH CBOM JEHCTBUSA C APYTHMMHU WICHAMHU
KOMaH[bl, OICHMBAaTh KA4YeCTBO CBOEr0 BKJIaJa B OOMKI NPOAYKT MO KPHUTEPHsIM,
c(OpPMYITHUPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

Pery1siTuBHBIe YHHBepcaJIbHbIe yueOHbIe AeliCTBHA

Camoopranuzanus:
®  CaMOCTOSTEIIFHO COCTaBIATH IUIaH, aJlTOPUTM pEIIeHHUsS 3a7add (MM €ro 4acTbh), BRIOUPATh CIOCO0
peleHusl ¢ y4€ToM MMEIOUINXCS PECYypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATh H
KOPPEKTUPOBATh BAPHUAHTHI PEILICHHUH C Y4ETOM HOBOW MH(POPMAIIHH.
CaMOKOHTPOJ1b, IMOIIUOHATILHBII HHTEJJIEKT:
e BiajeTh crnocobaMu  CaMONPOBEPKHU, CAMOKOHTPOJS TMpolecca M pe3yibTaTta PpelIeHus
MaTeMaTH4YeCKOH 3a1auu;
® MpeABHIETh TPYIHOCTH, KOTOPBIC MOTYT BO3HUKHYTH MPH PEIICHUH 33J1a4l, BHOCUTh KOPPEKTUBBI B
JIeSITENILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAIEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;
®  OIICHUBATh COOTBETCTBHE PE3yJIbTaTa NEATCIIFHOCTH IOCTABJICHHOW IEIH W YCIOBUSAM, OOBSICHATH
MPUYUHBl  JOCTIDKEHHUS] WM HEIOCTHIKCHUS 1M, HaXOOuTh OMMOKY, JaBaThb OLECHKY
MIPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xon1y o0y4yenus B 7 kiaacce 00yJarOMHUHACS MOTYIUT CIECIYIOMINE IPEIMETHBIE Pe3yIbTaThI:

UuraTh nHOpMAIHIO, IPEACTABICHHYIO B TabJIHIAX, HA JUarpaMMax, NPEICTaBiIATh JaHHbIC B BUIE
TaOIUI, CTPOUTH TUArpaMMhbl (CTOIONKOBBIE (CTOIOYATHIE) U KPYTOBBIE) MO MACCHBAaM 3HAYCHUU.

OnuceiBaTh W MHTEPHPETHPOBATH PEANbHBIC UHNCIOBBIC NAHHEIC, NPEACTAaBICHHBIC B TaONWIAX, Ha
JuarpaMmmax, rpaukax.

Hcnonp30BaTh A OMHCAHUS TAHHBIX CTATHCTHUYECKHUE XapaKTEPHCTHKH: CpelHee apHu(METHUECKoe,
MeInana, HanOoJblllee U HAMMEHBIIIee 3HAYCHU, pa3Max.

HMers mpencraBieHue O CiIydailHOM H3MEHUYMBOCTHM Ha MpuUMepax LeH, (PU3NYEeCKUX BEIHYHUH,
AQHTPOIOMETPHUECKUX JAHHBIX, UMETh NPECTABICHUE O CTATHCTUUECKON YCTOHYMBOCTH.

K xon1y 00y4enus B 8 kjacce 00yJaronuics MOIYIHUT CIEAYIONIHNE TPEAMETHBIC PE3yIbTaThl:

M3Biekath U peoOpa3oBbIBaTh HHGOPMAIIHIO, TPECTABICHHYIO B BUJC TAOJIUI], TUarpaMm, TpapuKos,
MPEACTABIITh JAHHBIC B BUE TaOJIHUI], AHArpaMM, rpauKoB.

OnucelBaTh JaHHbIE C IOMOILIBI0 CTATUCTUYECKUX MOKa3aTeNeil: cpegHUX 3HaueHHH U Mep
pacceuBaHus (pa3Max, IUCTIEPCHS B CTAHAAPTHOE OTKIIOHEHHE).

HaxomuTh 4YacTOTHI YHCIIOBBIX 3HAYEHHH M YACTOTHI COOBITHH, B TOM 9YHCJIE IO pe3ylbTaTtaM
W3MEPEHUN 1 HAOIOCHHH.

HaxonuTs BepOsSTHOCTH CIy4aifHBIX COOBITHH B OIBITaX, 3HAs BEPOSITHOCTH IEMEHTapHBIX COOBITHIA, B
TOM YHCJIE B OIIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITHAMHU.

Hcnonb3oBath rpaduyeckre MOJENH: AEPEeBO CIyYaiHHOTO SKCIEpHMEHTa, Juarpammsl Oiinepa,
YHCIIOBAs MpsiMast.

OnepupoBaTh MOHATHAMH: MHOXECTBO, MOAMHOKECTBO, BBINOJHATH ONEpallMd Hall MHOXECTBAMHU:
0o0bEeUHEHHE, NEepecedeHUe, JOMNOJIHEHHE, IEPEUUCSITh 3JIEMEHTbl MHOXKECTB, NPUMEHSATh CBOMCTBa
MHOJKECTB.

Hcnonb3oBath rpaduueckoe MNPEACTABICHUE MHOXECTB U CBs3ed MEXIy HUMM A ONUCAHUS
IPOLIECCOB U SIBJICHUI, B TOM YUCIIE IPU PELICHUH 33134 U3 APYTUX y4eOHBIX MIPEAMETOB U KypCOB.



K koH1y 00yueHus B 9 Kjiacce 00yJaronIuiics MOJYYUT CISIYIOIINE PEAMETHBIC Pe3yIbTaThl:

W3Bnekath U mpeoOpa3oBhIBaTh MH(DOPMAIUIO, MPEACTABICHHYIO B PAa3IHYHBIX MCTOYHHKAX B BUJIEC
Ta0IUI, TUarpaMM, TpaduKoB, IPEACTABIIATh JaHHEBIC B BUJE TAOIUII, AUarpaMM, rpaduKoB.

Perrath 3a1aun OpraHu30BaHHBIM IIEPEOOPOM BaAPHAHTOB, & TAKKE C UCIIOIH30BAaHUEM KOMOUHATOPHBIX
TPaBWI U METOJIOB.

Hcnonp3oBarh ONMCATENbHBIC XApaKTEPUCTHKU JJISI MAacCHBOB YHCIIOBBIX JIaHHBIX, B TOM YHCIIC
CpeIHUE 3HAYCHUS U MEPHI PACCCUBAHU.

HaxomuTh 4YacTOTBHI 3HAYEHWH W 4YaCTOTHI COOBITHS, B TOM YHCIE IONB3YSICh pe3yabTaTaMu
MPOBEAEHHBIX U3MEPEHUI 1 HAOJFOIeHU .

HaxomuTh BEpOSTHOCTH CIy4alHBIX COOBITHI B H3YyYCHHBIX OMNBITaX, B TOM YHCIEC B OMBITAX C
PABHOBO3MOKHBIMH 3JICMEHTAPHBIMU COOBITHSIMH, B CEpUSAX HCIBITAHUN JO TEPBOTO YCIeXa, B CEpHsIX
ucneiTaauii bepraymmm.

HMeThb npeicTaBlIeHHE O CIYYaiHON BEJMYMHE U O PACHIPEICIICHIH BEPOSITHOCTEH.

HMeTs mpencTtaBiieHHe O 3aKOHE OOJBIINX YHUCEN KaK O MPOSIBICHHUH 3aKOHOMEPHOCTH B CIY4alHOM
W3MEHYHBOCTH M O POJIM 3aKOHA OOJBIIMX YHCEN B MPUPOJIE 1 00IIeCTBE.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoauvecTBo yacon DJIeKTPOHHbBIE
o HanmMeHoBaHue pa3/iesioB U TeM (un¢posbie)
Ne n/n MPOrpamMMblI Bcero Kourpoakupie Hpaxriyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
bubmmoreka [JOK
1 TIpenCTaBIeHHE NAHHEIX ! 2 https://m.edsoo.ru/7f415fdc
2 OmnucarenbHas CTATHCTHKA 8 1 ]f?tl/tlsg'l;ll(r)‘rleszlscl)i)orﬁ? £415fdc
N Bbubmuoreka IIOK
3 Cotyuaifsas uMeHHBOCTS 6 1 https://m.edsoo.ru/7f415fdc
Bbubmuoreka IIOK
4 Baenerme B reopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTH 1 9acTOTa CITy9aifHOTO 4 1 bubnmroreka [JOK
COOBITHSI https://m.edsoo.ru/7f415fdc
N bubnuroteka [JOK
6 O0001Eenne, cCUCTEMATH3AIMS 3HAHUI 5 2 https://m.eds00.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

Kosau4yecTBo yacoB DJIeKTPOHHBbIE
o HanMeHoBaHue pa3iesoB U TeM (uudposbie)
Ne m/n NMpPorpamMmbl Bcero Koutpoubnnie MpaxTuyeckue o0pa3oBaTeIbHbIE
padoThI padoThl pecypeb
Bbubnuoreka IIOK
1 Hostopenne kypea 7 kiacca 4 https://m.edsoo.ru/7f417fb2
2 OmnucarenbHas craTucTuka. PaccenBanue 4 bubmmoteka [IOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
Bubmmoreka [JOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmmoteka [IOK
4 BeposTHOCTE c1ydaifHOro COOBITHS 6 1 hitps://m.edso0.ru/7f417fb2
Bubnmoreka [JOK
5 Beenenue B TeopHro l“pa(bOB 4 https://m.edsoo.ru/7f417fb2
. bubmmnoteka [JOK
6 Crysaitbie coObITH 8 https://m.edsoo.ru/7f417fb2
. Bubnunoreka IJOK
7 O00011eHrE, CHCTEMATH3AIUS 3HAHUH 4 2 https://m.eds00.ru/7f41 72
OBIIEE KOJIMYECTBO YACOB T10 [IPOTPAMME 34 2 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

9 KJIACC

KosaunuecTBo yacoB DJIeKTPOHHBbIE
o HanMeHoBaHue pa3iesoB U TeM (uudposbie)
Ne m/n NMpPorpamMmbl Bcero Koutpoubnnie MpaxTuyeckue o0pa3oBaTeIbHbIE
padoThI padoThl pecypeb
Bbubnuoreka IIOK
1 Hosropenne xypca 8 knacca 4 https://m.edsoo.ru/7f41a302
Bubmnoreka IIOK
2 IMEMERTH KOMGI/IHaTopI/IKI/I 4 1 https://m.edsg).ru/7f4la302
Bubmmoreka [JOK
3 FCOMeTpI/IHeCKaSI BEPOATHOCTH 4 https://m.edsoo.ru/7f4la302
Bubnmoreka [JOK
4 Hembrranms beprysua 6 1 https://m.eds00.ru/7f41a302
5 C [ — 6 Bubnmoreka [JOK
fydanHad Bel a https://m.eds00.ru/7f41a302
Bubnunoreka IJOK
6 OGobuene, KOHTpOIh 10 1 https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoaunvecTBo 4acoB Jara DJleKTPOHHbIE HU(PPOBbIE
Ne n/m Tema ypoka Beero KonTpoabHbIe IpakTHyecKue A— o0pa3oBaTeIbHbIE
PadoThI padoThI pecypchl
1 [IpencraBiienue qaHHBIX B TaOIHIIAX 1 bubamorexa LHOK
el A B https://m.edsoo.ru/863ec1f8
2 [IpakTryeckre BEIYUCICHHS 110 TaOJUIHBIM 1 bubnmroreka [JOK
IaHHBIM https://m.edsoo.ru/863ec324
3 W3BiieyeHre 1 HHTEPIIPETAIHS TAOJIUIHBIX 1 bubnmroreka [JOK
JaHHBIX https://m.edsoo.ru/863ec78e
4 [Ipaktuueckas padora "Tabmumbr" 1 1
;| mbecmmmenamne | B LOK
1€ KpyT ’ https://m.edsoo.ru/863ed18e
(cTon04aTeIX) AUATPAMM
6 Urenne u nmoctpoeHue nuarpamm. [Ipumepst 1 Bubmorexa LJOK
JeMOTpa(pUuecKuX JrarpamMmm https://m.edso0.ru/863ed602
" " bubnuroreka [JOK
7 [IpakTrueckas padota "J{uarpammsl 1 1 hitps://m.eds00.ru/863ed72e
8 Uucnossle Habope1. CpenHee 1 Bubmoreka LJOK
apudmMeTHIeCKoe https://m.edsoo.ru/863ed846
9 Uucnossle Habope1. CpenHee 1 Bubmoreka LJOK
apudmMeTHIeCKoe https://m.edsoo.ru/863ed846
10 MenauaHa 9ucIoBOro Hadbopa. 1 bubmmoreka IJOK
VY CTOMYNBOCTS MEAUAHBI https://m.edso0.ru/863edb3e
Mennana 9ncioBoro Hadbopa.
11 . 1
VY CTOMYHMBOCTE MEIMAHBI
" " Bubmmoreka [JOK
12 [Ipaktudeckas padora "CpenHue 3HaYCHUS 1 1 hitps://m.edsoo.ru/863edc6a
13 Hawunbomsliee 1 HauMEHbIIIEe 3HAYCHUS 1 Bubmmoreka [JOK
9HCIOBOTO Habopa. Pasmax https://m.edsoo.ru/863ee07a
Haunbomnpiee u HauMeHbIIIee 3HAYCHHUS
14 1
yrcioBoro Habopa. Pazmax
15 HawuGoubiee 1 HaMMeHbIlee 3HAYCHUS 1



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
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a

4qHCcIIOBOro Habopa. Pasmax

KonTponbsHas paboTa no remam

16 "IIpencrapnenune gaHHbIX. OnucaTebHas bubmiorexa LIOK
pel " A ' https://m.edso0.ru/863ee390
CTaTHCTHKA
17 Crrvaaiinas mme 0o ( epb) bubmmoreka IJOK
fyHaHHas H3MEHHHBOCTD (PUMEPBI https://m.edsoo.ru/863ee4bc
18 YacToTa 3HaYECHUH B MAaCCHBE JTaHHBIX bubsmorexa [IOK
https://m.edso0.ru/863ee69c
Bbubmuoreka IIOK
19 I'pynmposrka https://m.edso0.ru/863ee9d0
20 I'ucTorpaMmsr
Bubnmoreka [JOK
21 Trerorpanmet https://m.edsoo.ru/863eeelc
22 IIpaktuueckas padora "Ciyuaiinas Bubnuorexa [JOK
WU3MEHYHBOCTB" https://m.edsoo.ru/863eecc8
23 I'pad, Bepmuna, pedpo. [IpencraBnenue Bubnuorexa [JOK
3aJa4M ¢ TIOMOIIBI0 Tpada https://m.edsoo.ru/863eef52
w | o ) ey T B LOK
bebep i cymmap p ' https://m.edsoo.ru/863efOba
M LUK
25 Hemns u nuka. [TyTe B rpade. Bubmorexa LJOK
IMpencrasienne 0 CBA3HOCTH Tpada https://m.edso0.ru/863ef236
2 [Ipencrapiienne 06 OPUEHTHPOBAHHBIX Bubmorexa LJOK
rpadax https://m.edsoo.ru/863ef3b2
27 CiydaliHbIH OIBIT U CIy4aiiHOE COOBITHE bubmorexa LHOK
yd ¥ https://m.edsoo.ru/863ef4d4
BepositHOCTB 1 wacToTa coObITHSA. PoIh
28 MaJIOBEPOSATHBIX U IPAKTUYECKU Bubmuoreka LJOK
JIOCTOBEPHBIX COOBITHI B TIPUPOJIC U B https://m.edso0.ru/863ef646
oOrrecTBe
29 MoHeTa 1 urpaibHas KOCTh B TEOPUH
BEPOATHOCTEU
30 [pakrudaeckas pabora "HacToTa BEIIaICHUS bubmunorexa HOK
opia" https://m.edsoo.ru/863ef8a8
31 KonTponbeHas paboTa no remam bubnunoreka HOK

"Cay4aiinas n3MeHIHBOCTD. [ padsl.

https://m.edso0.ru/863f0186



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
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

BeposTHOCTB ciydaitHOro coObITHs"
32 [ToBTOpenwue, o6o0menwue. [Ipencrasnenne 1 Bubnuorexa [JOK
JaHHBIX https://m.edsoo.ru/863efa24
33 [oBTopenue, 0600meHue. OnucaTenbHast 1 bubmmoreka IJOK
CTaTHCTHKA https://m.edsoo.ru/863efbaa
34 [ToBTOpenwue, 06odImeHne. BeposTHOCTh 1 Bubnuorexa [JOK
CITy4aifHOTO COOBITHSI https://m.edsoo.ru/863efec0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KJIACC

Kosau4yecTBo yacoB

JJleKTpOHHBbIE LU (POBbIE

Ne Tema Ypoka KOHTpOJIbeIe HpaKanecKHe I[aTa oﬁpasonaTenLHue
n/n Bcero HU3ydeHHS
padoThI padoThl pecypchl
1 [Ipencrasnenne gannupix. OnucarenpHas 1 bubanoreka [IOK
CTaTHUCTHKA https://m.edso0.ru/863f029¢
2 Crnyuaiinas naMmeHanBocTh. Cpennue 1 bubmoreka IJOK
YHCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 CrnyyaiiHble coObITHS. BeposTHOCTH 1 1 bubmmoreka 1{JOK
YaCTOTHI https://m.eds00.ru/863f0578
4 Kiaccnueckne monenu teopun 1 bubaunoreka [JOK
BEPOSTHOCTEW: MOHETA M UTPabHAs KOCTh https://m.edso0.ru/863f076¢
bubnuoreka [JOK
> Oriconenus ! https://m.eds;}).ru/863f0a50
6 Hucnepcus yrcnoBoro Habopa 1 ﬁggg%ﬁ%&ii.orﬁls 63f0a50
7 CranmapTHOE OTKJIIOHEHHE YHCIOBOTO Habopa 1 BH6H,HOTeKa [1OK
https://m.edsoo.ru/863f0bfe
8 JuarpaMMBbl paccenBaHUsI 1 BH6H_HOTeKa [1OK
https://m.edsoo.ru/863f0ea6
9 MHO0KeCTBO, HOJIMHOXKECTBO 1 bubnnorexa LIOK
’ https://m.eds00.ru/863f1180
10 Onepanun HaJ MHOKECTBaMH: 00BEIMHEHHE, 1 Bubmuoteka [JOK
MepeceyeHre, TOMOTHEHHE https://m.edso0.ru/863f143c
L nepevectenmon, coscraronmoe, ) buGaroresa LIOK
pacnpeﬂeﬂmenmo’e’ BTOUHIS ’ https://m.edso0.ru/863f1784
12 ['padmyeckoe npencTaBieHne MHOXKECTB 1 ﬁgg;%ﬁ;ﬁasi.oﬁ/%?’ﬂ% c
Kontponwshas paboTa mo temam
13 " " 1 1
Craructuka. MHOXeCTBa
14 DnemeHTapHble coObITHA. CiTydaiiHbie 1 Bubnuoteka IJOK
COOBITHS https://m.edsoo.ru/863f1dec
15 BbiaronpusTcTByIOIIME 3EMEHTAPHBIE 1 Bubmuorexa LIOK

coObITHA. BeposiTHOCTH COOBITHI

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



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
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec

BJIaFOHpI/ISITCTBy}OHII/IC QJICMCHTAPHBIC

bubauoreka [JOK

16 co0ObITHs. BepositHOCTH COOBITHIT https://m.edso0.ru/863f1f72
OMBITHI ¢ PABHOBO3MOXKHBIMHU o Bubsorexa LIOK
17 3JIEMEHTAPHBIMU COOBITUSAMH. CITydaifHbIH hitps://m.eds00.ru/863f21ca
BBIOOD o '
18 SIHeII)vIIZI){ITZggI]?Ith; (c)f)l\égl);(;:ﬁgl CrayqaitHbIit bubmmorexa IIOK
BHIGOp https://m.edsoo.ru/863f21ca
IIpaktuueckas padota "OMBITH C Bu6morexa IIOK
19 PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMHU https://m.eds00.ru/863f235a
COOBITHSIMU" — :
bubnuoreka [JOK
20 Hlepeso https://m.eds00.ru/863f2ade
CaoiicTBa 1epesa: C/MHCTBEHHOCTS MyTH, Bubsorexa LIOK
21 CYIIECTBOBAHUE BHCSUYCH BEPITUHBI, CBSI3b https://m.eds00.ru/863f2bac
MEX/Iy YHMCIOM BEPIIHH U YUCIOM pEGep — '
bubnmuoteka I{JOK
22 TpaBisio ymHOXKeHHS https://m.eds00.ru/863f2cd8
bubnmmoteka I{JOK
23 TpaBusio ymMHOXKCHHS https://m.eds00.ru/863f2e36
Bubmorexa LIOK
24 Tporusonosoxioe cobpiie https://m.edS(I)_}).ru/863f2f8a
o5 Huarpamma Ditnepa. O0bequHEHIE U Bubmorexa LIOK
nepecedeHue CoObITHI https://m.edso0.ru/863f3214
26 HecoBmecTtHabie coObITHS. DOpMyIa Bubmorexa LIOK
CITOYKEHUS BEPOSITHOCTEH https://m.edsoo.ru/863f3372
27 Hecosmectasie coOpiTHsI. @opMmyna Bubmmorexa LIOK
CJIOKEHUSI BEPOSTHOCTEH https://m.eds00.ru/863f3764
IIpaBuiio yMHOXKEHUS BEPOSTHOCTEN.
28 VYcioBHas BeposiTHOCTh. He3aBrcumbie ]f?tl/tlgglldl(r);eelfjascl)l()OrEIS 63f38ae
COOBITHS — :
IIpaBuiio yMHOXKEHUS BEPOSTHOCTEN. Bu6muorexa [OK
29 YcnoBHas BepOsTHOCTE. HezaBucuMebre https://m.eds00.ru/863f3b06
COOBITHS — '
30 [IpencraBieHne Ciy4aifHOrO SKCIIEPUMEHTA B Bubmuorexa LIOK

BHJIC JepeBa

https://m.edsoo0.ru/863f3che



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
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

31

32

33

34

[IpencrarieHue cIy4aiiHOrO SKCIICPUMEHTA B
BHJE JepeBa

INoBTopeHnue, 06o6menue. [IpeacraBnenue
naHHbIX. OnucaTenbHas CTATUCTHKA

[ToBTOpenue, 0606menue. ['padm

KonTponbsHas pabota mo remam "CiyJaifHbIe
coObITHsA. BepositHOCTB. I'padsr”

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

bubauoreka [JOK
https://m.eds00.ru/863f3f20
bubauoreka [JOK
https://m.eds00.ru/863f4128
bubauoreka [JOK
https://m.eds00.ru/863f4312



https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

9 KJIACC

Kosau4yecTBo yacoB

DJleKTPOHHbIE HU(PPOBbIE

Hdara
Ne n/m Tema Ypoka Beero KOHTpOJILHLIe HpaKaneCKHe W3ydenus 06pa30BaTeJIbeIe
padoThl padoThI pecypchbl
1 IIpencraBienye JaHHBIX 1 bubsmorexa [IOK
pedl A https:/m.eds00.ru/863f47ea
2 OmnmcaTenpHast CTATUCTHKA 1 bubsmorexa [IOK
https://m.edsoo.ru/863f47ea
3 Omneparuu Haj COOBITHAMU 1
4 HeszaBucumMocTh COOBITHIH 1
5 KoMOuHaTOpHOE MPaBUIO YMHOKCHUS 1 bubimorexa [IOK
p p y https://m.edso0.ru/863f4e16
6 [TepectanoBku. ®akropuan. Coueranus u 1 bubnmroreka [JOK
YHCII0 COYETaHUI https://m.edso0.ru/863f4e16
Bbubmuoreka IIOK
/ Tpeyrompunk Hackans 1 https://m.edso0.ru/863f5014
[IpakTryeckas padoTa "Beruncienue
8 BEPOSITHOCTEH C HCIOIb30BAaHUEM 1 1 Bubnuorexa [JOK
KOMOHHATOPHBIX (QYHKIU#T DIEKTPOHHBIX https://m.edso0.ru/863f5208
Tabaun"
I'eomeTpudeckas BeposTHOCTh. ClydaifHbIH
bubnunoreka [JOK
: Eife(;i;?;2;;%?{?;‘;;5;?0CKOCTH’ 3 1 https://m.edso0.ru/863f5884
o | e o Gyt | B LOK
OTpe?)II)< 2, w3 TyrH OKp);pmHOCTH ’ https://m.edso0.ru/863f5a50
1 pusGiop Rovscn s (omry D m0oKeT. 5 ) Bumorexa LIOK
0Tpe3II)< 2, W3 TyTH OKp);p)KHOCTH ’ https://m.edso0.ru/863f5bfe
12 BixGiop Touan s brypet s oeKeTH 15 ) Bu6orexa LIOK
p yp ’ https://m.edso0.ru/863f5e10
OTpe3Ka, U3 IyTH OKPYKHOCTH
13 Hcnsrtanue. Ycnex u Heynada. Cepust 1 Bbubnuoreka [JOK
HCIBITAHUH 0 MEPBOTO ycIexa https://m.eds00.ru/863f6162
14 Ucnbitanue. Yenex u Heynada. Cepust 1 bubmmoteka [JOK



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162

HUCIbITAHUH J0 IEPBOro ycnexa

https://m.eds00.ru/863f6356

Hcnsrtanue. Ycnex u Heynada. Cepust

15 HCIBITAaHUH JI0 IEPBOTO ycrexa
16 Hcneiranus bepryu. BepostHocTr Bubnuorexa [JOK

COOBITHIA B cepuM UCTIBITAHNN BepHyutu https://m.edso0.ru/863f64d2
17 Hcneiranus beprymm. BepostHocTr Bubnuorexa [JOK

COOBITHH B CepUH MCTBITaHui beprysun https://m.eds00.ru/863f6680
18 IIpaktuueckas padora "McnbiTanus Bubnuorexa [JOK

Bbepuymmm" https://m.eds00.ru/863f67de
19 CrnyyaiiHas BeTMYUHA U pacipesesicHue bubmmnorexa HOK

BEPOSTHOCTEH https://m.edso0.ru/863f6b44
20 Matematudeckoe 0XKUJaHUe U JUCIEPCUs Bubnuorexa [JOK

CITy4alHOM BEIMYUHBI https://m.edso0.ru/863f6da6
n | oo s o B 10K

S https://m.edso0.ru/863f6f86
22 [onsTHE O 3aKOHE OONBIITUX YUCET ﬁ':/tlsglldl?nT.eeI:jasc];g.)rIlJ(/863 7204
23 N3mepenne BeposITHOCTEH C MOMOIIIBIO Bubmoreka LJOK

4acToT https://m.edsoo.ru/863f7652
24 [Ipumenenne 3akoHa OONBIIIX YHUCET ﬁgg:ﬁ:;iﬁsa?ﬁ%?) 7116
o5 O0001enne, cucTEMATH3AMS 3HAHUH. Bbubmuoreka IIOK

IMpencrapieHne JaHHBIX https://m.edso0.ru/863f783c
26 O0001EeHNe, CHCTEMATH3AIMS 3HAHUIN.

OrnucarenbHast CTaTUCTHKA
g | et o B 10K

CTATHCTIKA https://m.edsoo.ru/863f893a
28 O0o001IeHne, CUCTEMATH3AIHS 3HAHUH. bubnuoreka [IOK

BeposTHOCTB cIy9altHOTO COOBITHSI https://m.edsoo.ru/863f7ade
| oo A Bamorera LOK

EMEHTHI KOMOHHATOPUKH https://m.edso0.ru/863f7c9c
30 00001IeHEe, CHCTEMATHU3AMS 3HAHUH. bubmmoreka [JOK

DJIEMEHTBI KOM6I/IHaTOpI/IKI/I

https://m.edso0.ru/863f7e54



https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
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O0001IeHne, CHCTEMATH3AIU 3HAHUIA.
31 DneMeHThl KoMOUHATOPHUKH. CllyJaifHbIe
BEJIMYMHBI ¥ PacIpeeICHUs

O0001enne, CHCTEMATH3AIMS 3HAHUH.

32 .

CryJaiiHbple BETMYHUHBI ¥ PacIpeaeIeHuUs
33 Hroropast koHTpoJIbHAS paboTa
34 O0001IeHne, CHCTEMATH3AIMs 3HAHUIH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

Bbubanoreka IIOK
https://m.edso0.ru/863f8408

bubmuoreka IIOK
https://m.edso0.ru/863f861a

bubmuoreka IIOK
https://m.eds00.ru/863f8b56
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MMPOBEPSAEMBIE TPEBOBAHHMS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI 7 KJIACC

Iff)(:)l:sepﬂeMoro IIpoBepsiembie NpeIMeTHbIE Pe3y.IbTaThI 0CBOEHHs! OCHOBHOM
pe3yibTaTa 00pa3oBaTeJbHOI MPOrPaMMBbI OCHOBHOT'O 0011[er0 00pa3oBaHus
5 BeposTHOCTE 1 CTaTHCTHKA
Yurtate wWHOOpPMAIMIO, MPEACTABICHHYI0O B TaOnWIax, Ha JIUarpammax,
51 MPEJCTABIIATh JAaHHBIE B BHJIC TaOJNHIl, CTPOHWTH JUArpaMMbl (CTOJIOMKOBBIE
(cTonbyateie) U KPyroBble) 0 MacCUBaM 3HAUEHHHA
52 OnuceIBaTh U HHTEPIIPETUPOBATH peallbHbIC YHCIOBbIE JaHHbIE, TPECTABICHHBIE B
' TabNuIax, Ha TUarpaMMax, rpaukax
£ 3 Hcnonb3oBarh JUig ONMMCAHUS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKH: CpellHee
' apupMeTnIecKoe, MenaHa, HanOoIbIIee U HAaNMEHbIIIee 3HAYCHNUS, pa3Max
WNmers mpencraBieHne O CIy9afHOH W3MEHYMBOCTH Ha TpuUMepax IeH,
5.4 (u3MYeCKUX BEIWYHMH, aHTPOIIOMETPHYECKUX IAHHBIX, UMETh MNpPEICTAaBICHHE O
CTaTHUCTHYECKON YCTOWYNBOCTH
8 KIIACC
Kon .
poBepsIeMOro IIpoBepsiembie Npe/IMETHbIE Pe3y.IbTATHI 0CBOEHIs 0CHOBHOI
pesyabTata o0pa3oBaTeIbHOIl POrpaMMbl OCHOBHOTI'0 00111€r0o 00pa30BaHusl
5 BeposTHOCTh U cTaTUCTHKA
£ 1 W3BnekaTs U npeoOpa3oBbIBaTh MHPOPMAIINIO, MPEACTABICHHYIO B BHJE TaOJHII,
' Iuarpamm, TpadukoB, IpeICTaBIATh JaHHBIE B BUE TaOIHII, AUArPaMM, TpaprKOB
£ OnuceiBaTh JNaHHBIE C TOMOLIBIO CTaTHCTHYCCKHX ITOKA3aTeNed: CpemHuX
' 3HaYeHHUH U Mep paccerBaHus (pa3max, IUCIEPCUs U CTAaHIAPTHOE OTKIIOHEHHUE)
53 Haxoaute 4acTOThl YMCJIOBBIX 3HAYEHUW M YacTOTHI COOBITHH, B TOM YHCIIE IO
' pe3ynabTaTaM U3MEPEeHUH 1 HAOII0ICHUN
Haxomutb BEpOSTHOCTH CIydalHBIX COOBITHH B OIBITaX, 3HAs BEPOSTHOCTU
5.4 JIIEMEHTApHBIX COOBITHH, B TOM 4YHCJIE€ B OINBITaX C PaBHOBO3MOXHBIMH
AIIEMEHTAPHBIMH COOBITHSIMU
- Hcnone3oBatk Tpaduyeckue MOIENH: AEPEBO CIYYalHOTO JKCIICPUMEHTA,
' JuarpaMMsl Dilniepa, 4nucioBas npsamas
OrneprpoBaTh MOHATUSIMH: MHOKECTBO, ITOJIMHOKECTBO; BBITIONHSTh OTICpAIH HaJ
5.6 MHOKECTBAMU: OObEJUHEHUE, [IEPECEUCHUE, JOMIOIHEHHE; IEPEUUCIIATD IIEMEHThI

MHOXECTB, IPUMCHSATH CBOMCTBa MHOYKECTB




Hcnons3oBath rpa(bnquKoe MMpeaACTaBJIICHUC MHOKCCTB U CBsi3el MEXAY HUMU JI1

5.7 OTIMCAHWs TPOLIECCOB W SIBICHUH, B TOM YHCJIC NPH PEIICHHH 3amad U3 IPYTHX
YUeOHBIX MPEMETOB U KYPCOB
9 KUIACC
Kon .
DOBEDIEMOro IIpoBepsiemble peaMeTHBIE Pe3yIbTATHI 0CBOEHHUs OCHOBHOIi
posep o0pa3oBaTeIbHOIl POrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHusl
pe3yiabTara
5 BepostHOCTb 1 cTaTHCTHKA
W3Bnekats U mpeoOpa3oBEIBaTE WH(POPMAIHMIO, MPEACTABICHHYIO B pPa3IHMYHBIX
5.1 WUCTOYHMKAX B BUJE TaOIUI], [uarpaMm, rpadMKoB, MPEICTABIATh JAHHBIE B BHJE
Ta0JUII, TUarpamMm, rpapuKoB
) Pemate 3amauM  OpraHM30BaHHBIM IepeOOpPOM  BapUaHTOB, a TakXke C
5.
HCIIOJIb30BaHNEM KOMOMHATOPHBIX MPABUI U METOIOB
3 Hcnonp3oBathk omucaTeNbHbIC XapaKTEPUCTHKH JJISI MACCHBOB YHMCIIOBBIX JaHHBIX,
5.
B TOM YHCJI€ CPEAHUE 3HAYEHUSI U MEPhI PACCEHBAHUS
Haxoaute 4acToThl 3HaY€HMH W YacCTOTHI COOBITHS, B TOM YHCIE MOJB3YSCh
5.4
pe3yabTaTaMu IPOBEIEHHBIX U3MEPSHHUI Y HAOIIOICHHIA
HaxonuTs BeposITHOCTH CITydaifHbIX COOBITHII B N3yUEHHBIX OIBITAX, B TOM YHCIC B
5.5 OTIBITAX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPHAX WCIIBITAHUN
JI0 IIEPBOr'0 YCIEXa, B CEPUSX UCIbITaHu bepHyunm
5.6 MMets npencrasienue o CilydyaiiHOM BEJIMYMHE U O PaCIpPEAEICHUN BEPOATHOCTEN
HNmMerp mpeicTaBieHHME O 3aKOHE OONBIIMX YHUCEN Kak O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIIyYalHOW M3MEHUHUBOCTH M O POJIM 3aKOHA OOJIBIITHX YUCEI B

IIpUpOJie U 00IIEeCTBE




IMTPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA 7 KIIACC

Kon ITpoBepsieMblil 3JIEMEHT COAEpPKAHMUS
5 BeposTHOCTE 1 cTaTHCTHKA
[IpencraBiieHne AaHHBIX B BHUIE TaONUIl, nuarpamm, rpadukoB. 3amoiHeHHE TaOJIHiI,
51 YTEHUE W TMOCTPOCHHUE IUarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UTeHme
' rpaMKoOB peaIbHBIX IPOIECCOB. M3BieueHne WHPOPMAIUU W3 JAMArpaMM U TaOJuIl,
HCTIOJIb30BAHUE W MHTSPIIPETAIUS TAHHBIX
52 OmnwmcaTenpHas CTAaTHCTHKA: CpeaHee apupMeTrnieckoe, MeIuana, pa3Max, HanOoJIbIIee U
' HaMMEHbIIIee 3HAYCHHs Habopa YHCIOBBIX JaHHBIX. [IprMephl ciryuaitHON H3MEHUYNBOCTH
Cay4aiiHbIi SKCIIEpUMEHT (OIBIT) U citydaiiHoe coObITHE. BeposTHoCTh U yacToTa. Poib
5.3 MaJIOBEPOSATHBIX M IPAKTHUYECKH JOCTOBEPHBIX COOBITHH B IMpHUpOAE W B OOIIECTBE.
MoHeTa u urpaibHas KOCTh B TCOPUU BEPOATHOCTEH
I'pad, Bepmmua, pebpo. CreneHb BepmmHBL Ywciao pédep W cymMMapHas CTEleHb
54 BepimH. [Ipencrasnenne o cBssHoctH rpada. Lenn u nuknel. [Iytu B rpagax. O6xoxn
' rpada (stinepoB myTh). [IpencraBnenue 06 opueHTHpOBaHHOM Tpade. Perrenne 3amay ¢
MOMOIIBIO TpadoB
8 KJIACC
Kon ITpoBepsieMblii 3JIEMEHT COAEpPKAHUS
5 BeposTHOCTh U cTaTUCTHKA
5.1 [Ipencrapienue qaHHBIX B BUJIE TaOJIMII, JUArpamMM, TpadhuKoB
£ MHOXECTBO, DIEMEHT MHOKECTBa, MOAMHOXKECTBO. Orepamuu HaJ MHOXECCTBAMU:
' o0beIMHEeHKe, NiepecedeHune, T0OTHEHHE
53 CpoiicTBa omepalMii HaJl MHOXECTBAMH: IEPEMECTUTENBbHOE, COYeTaTesbHOE,
' pacnpenenuTeNbHOe, BKITFOUSHHUS
54 Hcnonp3oBanue rpaguyeckoro MpEeACTABICHHUS MHOXECTB JUIS OMHCAHHS pPeabHBIX
' MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUN 3a/1a4.
- Wzmepenne paccenBaHMs JaHHBIX. [lWcTiepcHsi U CTaHIAPTHOE OTKIOHEHHE YHCIIOBBIX
' HabopoB. /luarpamma paccerBaHus
DneMeHTapHbIe COOBITHS ciydaiiHoro ombita. CiydaiiHple coObITHS. BepostHOCTH
56 coOBITHH. OMBITEI C PaBHOBO3MOXKHBIMH JJIEMEHTapHBIMH COOBITHSIMU. CiryyaifHBIN
' BEIOOpP. CBSI3b MEXKAY MaJOBEPOSTHHIMU M MPAKTHYSCKH TOCTOBEPHBIMH COOBITHAMU B
npupoze, o0IecTse U HayKe
HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYLIECTBOBAHUE BHCAYEH
5.7 BEPIIUHBI, CBS3b MEXJY YHCJIOM BepIIMH W uucioM pebdep. [IpaBuio yMHOXKEHUS.

Penrenwue 3a1a4 ¢ moMoIsio rpaos




[IpotuBomnonoxueie coObiTusA. Juarpamma Oiinepa. OObeaMHEHHE U IEepeceYeHUe

>8 coObiTnii. HecoBmecTHbIC COOBITHS. DOpMyITa CII0KEHUS BEPOATHOCTEH
5.9 YcioBHas BeposTHOCTD. [IpaBuiio ymHOxeHus. HezaBucuMbie COOBITHS
5 10 [IpencraBienne HKCIepuMEHTa B BHUIE JnAepeBa. Pemrenue 3agad Ha HaXOXKICHHE
' BEpOSITHOCTEH C MOMOIIBIO IEpeBa CIIYIaliHOTO AKCIIEPUMEHTA, Auarpamm Jijepa
9 KJIACC
Kon ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA
5 BeposiTHOCTB M cTaTHCTHKA
51 [IpencraBienre NaHHBIX B BHAE TAOIUIl, AUArpaMM, TpauKoOB, WHTEPIPETAIUS IAHHBIX.
' UreHue u mocTpoeHue Tabiull, JuarpaMM, rpaukoB Mo peasbHbIM JTaHHBIM
5.2 [TepectanoBKH 1 (haKTOpHAIT
5.3 CoueTaHus U YUCIO COUCTAHUI
5.4 Tpeyrompuuk [ackais. Pemenue 3amaq ¢ HCIOIb30BaHUEM KOMOHMHATOPHKH
- I'eomeTpudeckas BepoaTHOCTh. CitydallHBIA BBIOOp TOUKM U3 (UTYpHl HA IJIOCKOCTH, U3
' OTpe3Ka U U3 OyTU OKPYKHOCTH
5.6 Ucnrrranme. Ycenex u Heynaua. Ceprst HCIIBITAHMIA 10 IIEPBOTO ycmexa
5.7 Cepus ucnisitannit bepaymmm. BepossTHOCTH COOBITHI B CepUy NCTIBITaHMHA bepHym
58 CryuaiiHas BeIMUMHA U paclpeielICHUe BEPOSITHOCTEH
59 Matematnyeckoe OXHIAHUE W Aucriepcus. [Ipumepbl MaTeMaTHYECKOTO OXHJIAHHUS Kak
' TEOPETUIECKOTO CPEITHETO 3HAUCHHSI BETNIHHBI
510 Marematndeckoe OXKUIAHNE U JUCTICPCHSI CTyIalHON BEIMYMHBI «UHCIIO YCIEXOB B CEPUHU
' HucnbITaHui beprymmm»
511 [TonsiTre 0 3akoHe OONBIIMX YKceN. M3MepeHre BEpOSITHOCTEH ¢ TOMOIIBIO YacToT. Poib 1
' 3HAaYEHHE 3aKOHA OOJIBIINX YUCEI B MPUPO/IE U OOIIECTBE




ITPOBEPAEMBIE HA OI'D IIO MATEMATHUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJBLHON ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
MPoBePsIeMOro
TpeOOBaAHMSA

IIpoBepsiemble TpeGOBaHUS K MPEeAMETHBIM Pe3yJIbTATaM 0CBOEHUSI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111ero o0pa3oBanus Ha ocHoBe PI'OC

VMeHue onepupoBaTh IOHATHSAMHU: MHOXKECTBO, IIOJMHOXKECTBO, ONEpAlMUd HaJ
MHO)KECTBAMH; YMEHHUE OIEpUpPOBATh MOHATUAMU: Tpad, CBSI3HBIN Tpad, IepeBo, LUK,
NPUMEHSTH UX NPU PEeLIeHNH 3a/1a4; YMEHHE HCIO0NIb30BaTh IpaduuecKkoe MmpecTaBIeHne
MHOXKECTB Il ONHCAHMs PEANbHBIX INPOLECCOB M SIBICHHH, NPH pEIIEHUU 3a1a4 W3
JIpYTHUX y4eOHBIX IPEIMETOB

VYmenue OIICPUPOBATH IMOHATHUAMHA: ONPCACICHUC, aKCHOMA, TECOPEMA, MOKA3aTCIIbCTBO,
YMEHHE paclio3HaBaTb HCTUHHBIC W JIOKHBIC BBICKA3bIBAHHUA, IPUBOIUTH ITPUMEPBI H
KOHTPIIPUMEPDI, CTPOUTDH BBICKA3BIBAHUS U OTPULIAHUA BBICKA3bIBAaHU I

YMeHue onepupoBaTh MOHATUAMHU: HATypajbHOE YHCIO, MPOCTOE W COCTABHOE YHCIIO,
JIETUMOCTh HATYpallbHBIX YHMCEll, TMPU3HAKU JEeIUMOCTH, LIeJI0e YHMCII0, MOJYJIbh YUCIA,
OOBIKHOBEHHAsI IpoOb W JAECATUYHAS APOOb, CTAHOAPTHBIA BUA YHCIA, PAllOHAIBHOE
YHCIIO, HPpPaliOHATBHOE YHCIO, apU(pMETHUECKUA KBagpaTHBIH KOPEHb; yMEHHE
BBITIOJNIHATH JICHCTBUS C YMCIIaMH, CPAaBHHMBATh M YNOPAJOYUBATH YHCIA, TPEICTaBIATh
YHCclla Ha KOOPAUHATHOM NMPsIMOMN, OKPYIJIATh YKCIIa; YMEHHE IeJ1aTh IPUKUIKY U OLICHKY
pe3yJbTaTa BEIYMCICHUI

YMeHne onepupoBaTh MOHSTHAMH: CTETIEHb C LENBIM IOKa3aTelleM, apupMeTHICCKUH
KBaJpaTHBI KOPEHb, MHOTOWICH, aireOpandeckast IpoOb, TOXIECTBO; 3HAKOMCTBO C
KOpPHEM HATypaJIbHOW CTEMeHU OOJbllie EIUHUIIBI; YMEHHE BBIMOIHATH PACUETHI MO
dopmynam, peodpa3zoBaHus IETBIX, TPOOHO-pAIIMOHATIBHBIX BEIPRKCHUN W BBIPAKCHUIA
C KOPHSAMH, Pa3/I0’)K€HHEe MHOTOYJIEHa Ha MHOXKUTENIM, B TOM YHUCIIE C UCIOIb30BAHUEM
(dhopMyJ pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBaTh IMOHATUSAMH: 4YHCIOBOE pPAaBEHCTBO, YPaBHEHHE C OAHOM
NIEPEMEHHON, UYMCJIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOW; yMEHHME pEIlaTh
JMUHEWHbIE W KBaJpaTHbIE YpaBHEHUS, APOOHO-pallMOHAJbHBIE YpPaBHEHHS C OJHOU
[IEPEMEHHOM, CUCTEMBI JBYX JIMHEHHBIX YpPABHEHWM, JUHEWHBIC HEPABEHCTBA U HUX
CHUCTEMBI, KBaJpaTHbIe U JApOoOHO-pallMOHAIbHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM, B
TOM 4YHCJIE MIPU PEUICHUH 337a4 U3 APYTUX NPEIMETOB M MPAKTHUECKHUX 3a]1ad; YMEHUE
UCIIOJIF30BAaTh KOOPAMHATHYIO TPSMYIO M KOOPAWHATHYIO IUIOCKOCTH UIS M300paKEeHISI
pelieHni ypaBHEHH, HEpaBEHCTB U CUCTEM

YMeHue OmnepupoBaTh MOHATHAMHU: (YHKIMS, Tpapuk QYHKIUW, HYJIH QYHKIWH,
MPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXKYTKH BO3PACTaHUs, YOBIBaHUS, HAHOOJIBIICE U
HaVMCHbIIIEE 3HAuCHWS (YHKIMHA;, YMCHHE ONCPUPOBATh MOHATHAMHU: IpsMas
MPOIOPIHOHATBHOCTD, JIMHCHHAS (QYHKOWS, KBaApaTUdHas QYHKIWS, oOpaTHas
MPOIOPIHOHATBFHOCTE, Tapaboia, rumepOoia; yMEHHE CTPOUTh Tpaduku (QYHKIHH,
UCIOJIb30BaTh TpadUKU I OMPEIC/ICHHsS CBONCTB MPOIECCOB M 3aBUCHMOCTEH, ISt
pelIeHns 3a1a9 U3 JPYrUX YIeOHBIX MPEIMETOB U PealbHOW JKU3HU, YMEHHE BBIPAXKATH
(bopMynamMu 3aBUCHMOCTH MEXIY BEITHIUHAMU

YMeHrne ~omepupoBaTh MOHATHAMHU: IOCICAOBATEIBHOCTh, apudMeTHdyecKas U
TreoMeTprUYeCcKasl MPOTrPeECCHH; YMEHHE HCIONIb30BaTh CBOMCTBA IMOCIEAOBATEIBHOCTEN,
(dhopMyIBI CyMMBI M OOIIETO WieHa MPH PEIICHUH 3aJla4y, B TOM YHCIIE 33a7a4 U3 APYTUX
yUeOHBIX MMPEMETOB U PEaTbHOM KHU3HU

Ymenue peuiaTth 3aaa4d pa3HbIX THUIIOB (B TOM 4YHUCJIC Ha MPOUECHTHI, JOJIU WU YaCTH,
JABHIKCHUC, pa60Ty, HOEHY TOBAapOB U CTOMMOCTH IIOKYIIOK MW YCJIYI', HAJIOI'H, 3aJa4n U3
obacTu YIpaBjJa€HUA JIMYHBIMU U CeMEWHBbIMU (bl/IHchaMI/I); YMEHHUE COCTAaBJIAITh
BBIpAXXCHHA, YPaBHCHUA, HEPABCHCTBA W CHUCTEMBI IO YCJIIOBHUIO 3aJja4M, HUCCICOOBATH
MOJY4YCHHOC PEHICHUC U OLICHUBATDH HpaBIlOHO,E[O6HOCTI> IMOJYYCHHBIX PE3YJIbTATOB

YMeHne onepupoBaTh MOHATHAMH: (UTypa, TOUKA, OTPE30K, MpsMasi, Jyd, JIOMaHas,




yroj, MHOTOYTOJNBHUK, TPEYrOJbHUK, PAaBHOOCAPCHHBII ¥  PaBHOCTOPOHHUMN
TPEYTrOJIbHUKH, MPSMOYTOJbHBI TPEYroNbHHUK, MeJHaHa, OHCCeKTpHca U BBICOTA
TPEYroJbHUKA, YETHIPEXYTOIBHUK, TapalIeiorpaMM, poMO, TPSIMOYTOJIBHUK, KBAJpaT,
Tpamenys; OKPYXHOCTb, KPYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMHU
¢urypamu; yMmeHue peliaTh 3agadd, B TOM YHCJIE€ K3 IIOBCEJHEBHOW KM3HH, Ha
HAXO0XKJCHHE FCOMETPHUUYCCKUX BEIMYUH C MPUMEHEHHEM H3y4YeHHBIX CBONCTB QHryp U
¢dakToB

10

VMeHHe ONepupoBaTh IMOHATHUSAMH: DPAaBEHCTBO (UIYp, PaBEHCTBO TPEYrOJIbHUKOB;
NapaIeIbHOCTh W MEPHCHIUKYJSIPHOCTH  MPSIMBIX, YTOJN  MEXKIY IPSIMBIMH,
MEPIICHANKYIISIp, HAKIOHHAS, MPOEKIHUs, Mmoaodue ¢Guryp, MmomoOHbIE TPEyroJbHHUKH,
CHMMETpPHUSl OTHOCHTENIIHO TOYKH U TPSIMOW; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETPHUIO M TOJ00Me (QUTyp, MapalieIbHOCTh U TEPICHAUKYISIPHOCTh MPSIMBIX B
OKPY’)KaIoIlleM MUpe

11

12

YMeHue onepupoBaTh MOHATUSAMU: AJMHA, PACCTOSIHUE, Yrojl (BelWYMHA yIiia, CHHYC U
KOCHHYC YIJla TPEyrojbHHKa), IUIOIIANh; YMECHHE OIICHHBATh Pa3Mephl MPEIMETOB U
00BEKTOB B OKpPYXKAIOIIEM MHUpE; YMEHHE MPUMEHSATH (POPMYIIBI TIEPHIMETPa U TUTOLIA T
MHOTOYTOJIbHUKOB, JUIMHBI OKPYXXKHOCTH W IUIOIIaTU Kpyra, o0beMa MpsSMOYTOJIEHOTO
napajulesienumeia; yMeHne IPUMEHSTh IPU3HAKK PaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O
CyMMe YIIJIOB TpeyrolbHUKa, TeopeMy [lugaropa, TpUroHOMETpUIECKHE COOTHOIICHUS
JUTs BBIYMCIICHUS AJINH, PACCTOSHUMH, III0MIa e

YMeHne n300paxath TIIOCKHE QUTYPHI M UX KOMOWHAIIMU, TPOCTPAHCTBEHHBIC (UTYPHI
OT pYKH, C TOMOIIBIO YCPTEKHBIX HHCTPYMEHTOB W OJICKTPOHHBIX CPEACTB IO
TEKCTOBOMY WJIH CUMBOJIBHOMY OIACAHUIO

13

YMeHne onepupoBaTh MOHATHAMU: MPSMOYTOJbHAs CHCTEMa KOOPIMHAT; KOOPIWHATHI
TOYKH, BEKTOp, CyYMMa BEKTOpPOB, IPOM3BEJICHUE BEKTOpPAa HA YHCIO, CKAISIPHOE
MIPOM3BEJEHUE BEKTOPOB; YMEHHE HCIIOJIb30BAaTh BEKTOPbHl W KOOPAMHATBHL IS
MIPEJICTaBIICHUs JaHHBIX W PEIeHUs 3a7a4, B TOM YUCIIE U3 APYTUX YUeOHBIX MPEAMETOB
U peasIbHOM KU3HU

14

YMenune ONCprUpoOBaATb MOHATHUAMU: CTOJIOMKOBBIE H KpYTOBbIC AOHAarpaMmbl, Ta6HI/IHLI,
cpenHee apu(MeTHUECKOe, MeluaHa, HauOoNbllee U HaUMEHbIEE 3HAYEHUs, pa3Max
YHUCIIOBOTO Habopa; yMEHHe W3BJIeKaTh, WHTEPIPETHPOBaTh M IPeoOpa3oBHIBATH
UH(OPMAIIHIO, IIPEACTABICHHYIO B TAOJINIAX U HA JUarpaMMax, OTPasKarollyl0 CBOMCTBA
1 XapaKTCPUCTUKU PCAIbHBIX MPOLECCOB U HBJ'IeHPIﬁ; YMEHUEC paclio3HaBaTb U3MCHYNBLIC
BEJINYMHBI B OKPYKAIOIIEM MHpE

15

16

YMeHue omnepupoBaTh MOHATHAMU: CIy4YalHBIA OMBIT (CIy4alHBI OKCHEPUMEHT),
3JIEMEHTapHOE COOBITHE (DJEMEHTApHBIA WMCXOM) CIy4alHOrO OIBITa, CIy4aiHOe
coOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE HAXOIUTh BEPOSITHOCTU CITy4aifHBIX COOBITHI B
OMBITAX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUSAMH; YMEHHE pellaTh 3aJadyd
METOJIOM OpPTaHW30BAHHOTO Iepedopa W ¢ WCIONB30BAHMAEM IIPaBHIA YMHOXKCHUS,
YMEHHE OLICHMBATh BEPOATHOCTU PEaJbHBIX COOBITHM M SBJIEHUH, MOHUMATh POJb
MPAKTHYECKH JOCTOBEPHBIX W MAaJOBEPOSATHBIX COOBITHH B OKpYXArolleM MHPE H B
JKU3HH, 3HAKOMCTBO C IIOHSATHEM HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM
OOJIBIIIMX YHCEN U €r0 POJIBI0 B MACCOBBIX SIBIICHUSX

YMeHnne BbIOMpaTh MOAXOAAMINI M3YYEHHBIH METOJ Ui PEIIeHMs 3ahadd, MPUBOAUTH
OpUMEpPhl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MNPUPOAE M SKU3HHU, PpaCIO3HABATH
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, ONMCBHIBATh OTICJIBHBIC BBIAAIOIINECS
pe3ynbTaThl, MOIYYEHHBIE B XOJE pa3BUTUS MATEMATHKH KaK HAyKH, IPUBOJUTH
IpUMEpPBhl MAaTEMAaTUUYECKUX OTKPBITUN M UX aBTOPOB B OTEUECTBEHHOW U BCEMHUPHOM
HCTOPUH




HNEPEYEHB 2JIEMEHTOB COJAEP KAHUSA, IPOBEPAEMBIX HA OI'D 110 MATEMATHKE

Kon IIpoBepsieMbIii 3JIeMEHT COAePKAHUSA
1 Uwca v BEIYUCICHUS
1.1 HarypanpsHsle u niensle yrcia. [Ipu3sHaky 1enuMOCTH IeIIBIX YHCell
1.2 OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, TPOLIEHTHI, OECKOHEUHbIE NEPHOIMYECKHE APOOH
1.3 ParroHanbHbIe Yncaa. ApupMeTHIecKe ONepaliy ¢ palMOHAILHBIMU YHCIAMH
1.4 JleiicTBuTENBHBIC YKicnia. Apu(MeTHIecKHe ONepannu ¢ NeHCTBUTEIBHBIMHA YHCIaMH
15 HpI/I6JII/I)KéI—£HI>Ie BBIUNCIICHUS, TIpaBWa OKPYIJICHWS, NPUKUAKA H OICHKAa pe3ynbTara
BBIYHMCICHUI
2 AnreOpanvecKkue BhIpaXKECHUS
2.1 BykBeHHBIC BBIPaXEHUS (BBIPAKCHUS C IEPEMEHHBIMH)
2.2 CreneHs c 11enbIM nokaszareneM. CTeneHs ¢ palHoHaIbHbIM HoKa3zaTeneM. CBOWCTBA CTENEHU
2.3 MHorowieHs!
24 Anrebpandeckas 1po0b
25 ApI/I(l)MeTI/I‘{?CKI/Iﬁ KOpPEeHb HATypalbHOH cremeHH. JlefcTBUA ¢ apu(METHYeCKMMH KOPHSAMH
HATYpaJIbHON CTEIICHU
3 YpaBHEHHUS U HEPAaBEHCTBA
3.1 Ienpie u qpoOHO-paMOHATLHBIE YpaBHEHUs. CUCTEMbI U COBOKYITHOCTH YpaBHCHHN
3.2 Ienpie u qpoOHO-paMOHATLHBIE HepaBeHCTBa. CUCTEMBI U COBOKYITHOCTH HEPAaBEHCTB
3.3 Penienune TeKCTOBBIX 3a1a4
4 YucroBble OCIEN0BaTEIbHOCTH
4.1 TTocmemoBaTenLHOCTH, CITOCOOBI 3aJaHMs TIOCIIEI0BATEILHOCTEN
4.2 Apudmernyeckasi ¥ TeOMeTprUecKas nporpeccui. @opmyiia CII0KHBIX IPOIICHTOB
5 DyHKIMU
OyHKIMA, crioco0s! 3ananust ¢yHKIMU. ['paduk GyHkuuu. OOnacTs ONMpeaeIeHUs] U MHOKECTBO
51 3HayeHuil ¢yHkiyu. Hymum  ¢yskimpm.  [IpoMeXyTKH  3HAaKONOCTOSHCTBA.  [IpoMexyTku
MOHOTOHHOCTH (pyHKIMH. MakCHMyMBl U MHUHUMYMBI (QYHKIMHA. HanOonblnee ¥ HaMMEHBIIEE
3Ha4YeHUE (HYHKIUH HA TIPOMEKYTKE
6 KoopnuHate! Ha ipssMOi ¥ TUTIOCKOCTH
6.1 KoopaunartHas npsimast
6.2 JexapToBbl KOOPAMHATHI HA INIOCKOCTU
7 I'eomeTpus
7.1 I'eomerpudeckue GUTypsl M UX CBOHCTBA
7.2 TpeyrosbHuK
7.3 MHOroyrosbHUKH
7.4 OKpYXHOCTb U KpyT
7.5 W3mepenne reoMeTpUuecKUX BETMIHH
7.6 BexkTops! Ha MIIOCKOCTH
8 BeposTHOCTP 1 CTaTUCTHKA
8.1 OnucaresnbHast CTAaTUCTUKA
8.2 BepostHocTb
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

e Marematuka. BeposiTHOCTH U cTATHCTUKA. 7-9 Kiaacchl. Ba3oBblil ypoBeHb. YueOHOe
nocodue. B 4 4. 1. P. Beiconkuii, 1. B. flmenko, nox pen. U. B. Amenko

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Matemartuka. Y HUBepcallbHbIII MHOTOYPOBHEBBINM COOPHUK 3a1a4. 7 — 9 kiaccel. B 3 wacTsx.

Yacts 3 Craructuka. BepostHocts. Kombunatopuka. [Ipaktuueckue 3amaun

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET












MPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMS OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC

Kon
NnpoBepsieMoro
pe3yJbTara

[IpoBepsieMble npeaMeTHbIE Pe3yJbTAThl 0CBOEHUS OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHusA

6

6.1

I'eomerpus

Pacrio3HaBaTh M3ydeHHBIE TreoMeTpuUecKkne (GUTypHl, ONPEneNnsiTs WX B3aUMHOE
pacrosyioxeHue, u300pakaTb reoOMeTprUecKue (PUTYpHI, BBIIOIHSATH YEPTEKHU IO
YCIOBHIO 33aaud. 3MepATh IMHEHHbIE U YIIIOBbIE BEMUYUHBL. Peniats 3a1a4n Ha

BbIYMCJICHUC NJIMH OTPE3KOB U BEJIMYUH YIJIOB

6.2

6.3

6.4

6.5

Jenath TpyOyI0 OLICHKY JIMHEHHBIX U YIJIOBBIX BEIMYUH MPEIMETOB B PEAJIbHOM
JKU3HU, Pa3MepOB MPUPOJIHBIX 00bEeKTOB. Pa3nuyare pazMepsl 3TUX OOBEKTOB IO
MOPSAIKY BEITUYKHBI

CtpouTh uepTexu K FeOMETPUUECKUM 3a7adyam

[Tosb30BaThCs NMpU3HAKaMU PABEHCTBA TPEYTOJbHUKOB, MCIIOJIb30BaTh MPU3HAKU

U CBOMCTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB IIPU PEIICHUH 3a/1a4

HpOBOZlI/ITL JIOTUYCCKHUE PACCYXKICHUA C HCIOJIB30BAHUEM T'COMCTPHUYCCKUX

TeopeM

6.6

6.7

6.8

6.9

ITosnb30BaThCsl IpU3HAKaMU  PaBEHCTBA  INPSAMOYIOJBHBIX  TPEYrOJbHUKOB,
CBOWCTBOM  MEAWAaHbl, TMPOBEAEHHOW K THUIOTEHY3€ MPSIMOYIOJBHOTO

TPEYTOJIbHUKA, B pCIICHUU T€OMETPHUICCKUX 3a/1a4

Omnpenensars mapauieIbHOCTh IPSMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekymias. Omnpenenars MapauieIbHOCTh MPSAMBIX C TIOMOIIBIO PaBEHCTBA

pacCTOSHUI OT TOYEK OAHOU MPSAMOM 10 TOUEK APYTOW MPSIMOU
Pemrats 3amaun Ha KIleTUaTOM Oymare

[IpoBOAUTE BBHIYMCICHUS M HAXOIUTH YUCIIOBBIC M OYKBEHHBIC 3HAUCHHS YITIOB B
FeOMETPUYECKUX 3aJayaX € HUCIOJIb30BAHHEM CYMMBI YIVIOB TPEYTOJIBHUKOB U
MHOT'OYTOIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpPU MEPECEUCHUH IBYX
NapauUIeIbHbIX NPAMBIX CEKyllel. Pemars NpakTUYecKue 3aJa4yu Ha HaXOXKICHHUE

yTJIOB

6.10

Bnanerp TOHSATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh OIpenensiTh
OMCCeKTpHCY yIila ¥ CCPeIMHHBIM  TEPIeHIUKYIIp K  OTPE3Ky  Kak

TCOMETPHUICCKUEC MECTA TOYCK

6.11

cDOpMYJ'II/IpOBaTB OIpCACIICHUs OKPYXHOCTH W Kpyra, XOopAbl W JUaMETpa

OKPYXHOCTH, TIOJB30BAThCA WX CBOMCTBAMHU. YMETh NPUMEHSTH 3TH CBOICTBA




IpH pCUICHUH 3a1a4

Bnagerp MOHSATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMCTb

HaxomuTh e€¢ 1eHTp. [lomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPHCHI YTIIOB

012 TPEyroJbHUKA IIEPECEKAroTCs B OAHOM TOYKEe, M O TOM, UYTO CEPEIUHHBIC
NEePHEeHAUKYIISIPEl K CTOPOHAM TPEYTrOJbHUKA [1EPECEKAIOTCS B OJHOM TOUKE
6.13 Bnanerp moHsATHEM KacaTeIbHOM K OKPYXKHOCTH, IOJb30BAaThCS TEOPEMOH O
' NEPIEeHANKYISIPHOCTU KacaTeIbHON U pajnyca, IPOBEIEHHOIO K TOUKE KacaHus
6.14 [Tosb30BaThCsl MpPOCTEHIIMMU T€OMETPUUECKUMH HEPaBEHCTBaMH, IOHUMATh UX
' MIPAKTHYECKUH CMBICIT
6.15 [IpoBoANUTE OCHOBHBIE T€OMETPUUYECKUE IOCTPOSHHS C IMOMOIUBIO LUPKYJIS U
. JINHEWKHU
8 KVIACC
Kon .
HpoBepsIeMoro IIpoBepsiemble Npe/IMETHbIE Pe3y.IbTAThI 0CBOEHIs 0CHOBHOI
pesyabTaTa o0pa3oBaTeIbHOIl IPOrpaMMbl OCHOBHOTI'0 00111ero 00pa30BaHusl
6 I'eomerpus
6.1 Pacnio3HaBaTh OCHOBHBIE BUIIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, OJIB30BaThCA
' UX CBOICTBaMH NPU PELIEHUH Fr€OMETPUUYECKUX 3aay
6.2 [TpumeHATs CBOMCTBA TOYKH IepeceueHHs MeIUaH TPEYTOJIbHIKA (IIEHTpa Macc) B
' pelIeHnH 3a1a4
Bragete moHATHEM cpelHEH TUHHM TPEYrojlbHUKA M Tpareluy, TPUMEHSITh UX
6.3 CBOMCTBA IpH pEIICHUH reoMeTpudeckux 3aaad. [lonp3oBarbesa Teopemoit daneca
' U TEOpeMOHl O MPONOPLHUOHAIBHBIX OTpe3KaxX, MPUMEHATb HMX I PELIeHHS
MPAKTHYECKUX 33124
6.4 [IpuMeHATs MpU3HAKW MONOOWS TPEYTOJILHUKOB B PEUICHHMH T€OMETPHUYECKUX
' 3a1a4y
[Mome3oBathest  Teopemoirt [ludaropa s pemieHUS TEOMETPUUSCKUX H
6.5 npakTHyeckux 3anad. CTpOUTh MaTEeMaTUYeCKyl0 MOJENlb B MPaKTHUYECKUX
3a[a4ax, CaMOCTOSITETIFHO JeTIaTh YePTEK M HAaXOUTh COOTBETCTBYIOIINE THHBI
Bnagers moHATHSAMH CHMHyCa, KOCHMHYyca M TaHI€HCAa OCTpOrO  yria
6.6 MPSIMOYTOJILHOTO TpeyrojbHUKa. [101p30BaTbCsl ATUMU HOHATHAMHU U1 PELICHUS
MPAKTHYECKUX 337124
Boruncisars (pa3nuuHbIMU - crioco0aMM) IUIOLIAAb TPEYrojbHUKAa M IUIOIAAH
6.7 MHOTOYTONBHBIX ~ GHUryp (TONAB3yACh, TA€ HEOOXOANMO, KAaJbKYIATOPOM).
[TpuMeHATh NOoNyYeHHbIE YMEHUS B IPAKTHUECKUX 3ajauax
6.8 Brnasers NOHATHAMM BIMCAHHOTO M LEHTPAIBHOTO YIJa, UCIOIb30BATh TEOPEMBI

0 BIIMCAHHBIX yIJaX, YIJIax MEXIy XopAaMH (CeKyIIUMH) H YIie MEeXIy




KacaTelbHOH U XOleOfI IpHU pCIHICHUU '€OMCTPUYICCKHUX 3aaa4

6.9

6.10

Bnanetp MNOHSATHEM OIKMCAHHOIO '-IeTBIpéXYFOHBHI/IKa, IIPUMCHATH CBOIiCTBa

OIMCAaHHOIO YETHIPEXYTOJbHUKA IIPU PELICHUH 3a1a4

[IpumeHsiTs TONy4YEHHBIE 3HAHWA HA TPAKTHKE — CTPOUTh MAaTeMaTUYECKUE
MOAENW JUIsl 3aJad pealbHOM JKWU3HW W TMPOBOAWUTH COOTBETCTBYIOIIWE
BBIUMCIICHUS C TNPUMEHEHHEM TMOA0OMS U TPUTOHOMETpUU (TONB3YACH, THAE

HE00X0MMO, KAITbKYJISATOPOM)

9 KJIACC

Kon
NPOBEPSIEMOT0
pe3yabTarta

IIpoBepsieMble NpeIMeTHBIE Pe3yJIbTaThl 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOT'O 0011Iero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUYECKHE (QYHKIIUH OCTPHIX YTIIOB, HAXOOUTH C MX ITOMOIIBIO
pasiuyHbIe 3JIEMEHTBI MPSIMOYTOJILHOTO TPEyroJIbHUKA («pemenue
IPSMOYTOJBHBIX TPEYTOJIBHUKOB»). HaxoauTe (C MOMONIBIO KAaJbKYISATOPA)

JJIAHBI U YTJIbL JJI1 HETaOJUYHBIX 3HAUCHHUI

6.2

ITonb3oBaThCs (I)OpMyJ'IaMI/I MNpUBCACHUA KW OCHOBHBIM TPUTOHOMETPUYCCKUM
TOXIECTBOM JJII HAXOXXJICHUS COOTHOIICHUM MCXKIY TPUTOHOMETPHYCCKUMU

BCJIIMYMHaAMU

6.3

6.4

6.5

6.6

6.7

Hcnonp30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB JUIS HAXOXKICHUS Pa3IMUHBIX
3JIEMEHTOB TPEYrOJbHUKA («pEIIEHHE TPEYroJIbHUKOB»), MPUMEHATh HX MpU

PEHICHUN I'€COMETPUICCKUX 3a1a4

Brnagers moHATHSAMH TIpeoOpa3oBaHMs MONOOWS, COOTBETCTBEHHBIX 3JEMEHTOB
nojo6HbIX ¢uryp. Ilomp3oBaThcst cBOMcTBaMM MOJO0OMS MPOHM3BOJIBHBIX (QHTYD,
YMETh BBIUUCIATH JJIWHBI W HaXOAWTH YINIBI y MoAoOHBIX (uryp. IIpumensaTs
CBOWCTBa MOAOOMS B MPAKTUYECKUX 33/7a4ax. YMETh IPHUBOIUTH MPUMEPHI
MOAOOHBIX GUTYP B OKPYKAIOIIEM MUpE

ITonp3oBaTbca TEOpeMaMK O TMPOU3BENEHUU OTPE3KOB XOpJ, O MPOU3BEACHUU
OTpPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOil

INTonb30BaThCS BEKTOpaMH, IIOHUMATh UX T€OMETPUUECKUI i (pU3NUECKHUI CMBICI,
MPUMEHATh MX B PEIICHUH T€OMETPUYECKUX M (u3myeckux 3amad. [IpuMeHsTs
CKaJIIpHOE MIPOU3BECHNE BEKTOPOB AJIsl HAXOXKACHUS JUIUH U YIIOB
ITonp30BaTbCA METOJOM KOOPAMHAT Ha IUIOCKOCTH, NMPUMEHSTh €0 B pEIICHUU

TFCOMETPUICCKHUX U NIPAKTUICCKHUX 3aJia4

6.8

BHa,ZlCTI) IMOHATHUAMU NNPABUJIIBHOT'O MHOI'OYT'OJIbHUKA, JJIMHBI OKPYXXHOCTH, JAJIMHBL

AYTU OKPYXKXHOCTH U paﬂHaHHOﬁ MEpELI yIijia, YMETb BbIUUC/IATH IUIOMIAAb Kpyra U




ero yacrtew. HpI/IMeHSITB MOJIYy4YCHHBIC YMCHUS B MMPAKTUYCCKUX 3adavdax

6.9

6.10

Haxoauts ocu uinu HEHTPBI CUMMETPHUHU (1)I/II‘yp, MNPUMCHSATDH IBUIKCHHUS IJIOCKOCTHU

B MMPOCTEUIINX CIydasx

IIpuMeHATh MOJydyeHHbIE 3HAHUSA HA IPAKTUKE — CTPOUTh MaTeMaTU4YeCKHe
MOJENM JUIsl 3aJad peabHOM JKM3HU U TPOBOJUTH COOTBETCTBYIOLIHE
BEIUUCIICHUS C TIPHUMEHEHHEM TIIONO0MS W TPUTOHOMETPHUYECKHX (QYHKIIHN

(monp3ysick, rae He0OXOAUMO, KAIBKYISTOPOM)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT coiepKaHUSA
6 I'eomerpus
HavanbHble moHATUS TeoMeTpud. Touka, mpsiMas, OTPE30K, Jiyd. Yroi. Bumsl yrios.
6.1 Beprukaneuble u cMexHble yribl. buccektpuca yrma. Jlomanas, MHOTOYrOJIbHHK.
[MapamienbHOCTh U TEPIEHIUKYISIPHOCTD MPSIMBIX
6.9 CumMerpruunble  purypel. OCHOBHBIE CBOWCTBA OCEBOM CcHMMeETpud. [Ipumepsr
' CUMMETPHUH B OKPYKAIOIIIEM MUPE
6.3 OCHOBHBIE TIOCTPOCHHUSI C TMOMOIIBID MHPKYJAS M JUHeWKku. TpeyronsHuK. Bricora,
' MennaHa, OMCCEeKTpHca, MX CBOMCTBA
6.4 PaBHOOEGApEeHHBIN 1 PABHOCTOPOHHUH TpeyrodbHUKH. HepaBeHCTBO TpeyroibHUKA
65 CBoilicTBAa W TpHU3HAKM PAaBHOOCAPEHHOrO TpeyroibHHUKA. I[Ipu3HaKku paBeHCTBa
' TPEyroJIHHUKOB
6.6 CBoiicTBa U NMPHU3HAKHU MApaIUICTBHBIX NPSMBIX. CyMMa yTIIOB TpeyroibHUKa. BHemrHue
' YIJIBI TPEYTOIbHUKA
[IpsimoyronbHbIA TpeyronbHUK. CBOHCTBO MEAMAHBl NPAMOYTOJBHOIO TPEYrOJbHUKA,
6.7 MpoBeNEHHON K rumnoTeHy3e. [Ipu3Haku paBeHCTBa MNPSMOYTOJIBHBIX TPEYTOJIbHUKOB.
[IpsiMOyronbHBIN TPEYrONbHUK € yriioM B 30°
HepaBeHcTBa B TreoMeTpuu: HEPAaBEHCTBO TPEYTONBHHUKA, HEPABEHCTBO O IITHHE
6.8 JIOMaHoO#, Teopema O OompmieM yriae ©  OoyibIIed  CTOPOHE  TPEYroJbHUKA.
IlepneHauKymsIp U HaKJIOHHAsS
6.9 I'eomeTpudeckoe MecTo TOYeK. BHCCEKTpuca yria W CcepelIWHHBIA MEepPHeHIUKYISIp K
' OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK
6.10 OKpyXHOCTb M KpYI, XOpAa M JUaMeTp, MX CBoiicTBa. B3aumHoe pacnosioxeHue
' OKpYKHOCTH U Tipsimoi. KacatenbHasi 1 cekyias K OKpy>KHOCTH
6.11 OKpyXHOCTb, BIIUCaHHAas B yrojl. BricanHas u onucanHas OKPYKHOCTH TPEYroJIbHUKa
8 KJIACC
Kon IIpoBepsieMbIil 3JIEMEHT COAEP/KAHUSA
6 I'eomerpust
6.1 Uetsipéxyronpuuku. [lapannenorpamMm, ero mpu3Haku U CBOMCTBA
6.2 [IpsiMoyronsHUK, poMO, KBaJIpaT, UX MPU3HAKHA U CBOHCTBA




6.3

Tpamneuus, paBHOOOKas Tpanelus, e€ CBONCTBa U Npu3Haku. [IpsmoyronpHas Tpaneuus

Meton ynsoenust Menuanbsl. LleHTpanbHas cummetpusi. Teopema ®arneca u Teopema o

o4 MIPOTIOPIIOHATIFHEIX OTPE3KaxX
6.5 CpenHue TMHAN TPEYTOIBHIKA U Tparenuu. LleHTp Mace TpeyronsHuKa
6.6 [Mono6ue TpeyroabHUKOB, KO3 uIUeHT moaodus. [Ipu3Haku mogo0us TPEeyroIbHUKOB.
' [Tpumenenne nogoOus MPH PEIICHUH MPAKTHUECKIX 3124
6.7 DopMyItbl 171 IO TPEYTOJIbHHKA, TTapajuieiorpaMma, poMm0a 1 Tpareuu
6.8 CaoiicTBa moniaaeil reoMmetpudeckux ¢uryp. OTHOMIEHHE TUIONIAeH MOTOOHBIX QUryp
6.9 Brruucnenue miomaieit TpeyroJIbHUKOB 1 MHOTOYTOJPHUKOB Ha KJIETYATON Oymare
6.10 Teopema Iludaropa. IIpumenenue teopemsl [ludaropa mpu pelmieHHH MPaKTUISCKUX
' 3amad
CuHyc, KOCHHYC, TaHTE€HC OCTPOTO yIJIa TPSMOYTOJFHOTO TpeyroibHuka. OCHOBHOE
6.11 TPUTOHOMETPUYECKOE TOXKIECTBO. TpHroHOMeTprueckue (yHKIHMH yrioB B 30°, 45° u
60°
6.12 BriucanHble U IEHTPABHBIC YIJIBI, YTOJ MEXKIY KacaTelIbHOW M XOPJOH. YTIBI MEXIY
' XOpIIaMH U CeKyITHIMU
6.13 BriucaHHbIe M OMTUCAHHBIC YETHIPEXYTOBHUKH
6.14 B3aumHoe pacmonoxkeHue IBYX OKpyxkHOocTed. Kacamme oxpyxnoctedt. OOmue
' KacaTeJbHbIC K IByM OKPYKHOCTSIM
9 KUIACC
Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUSA
6 I'eomerpus
6.1 Cunyc, xocunyc, TanreHc yrioB ot 0 70 180°. OcHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
' D opMyIbl NPUBEAECHUSA
6.0 Pemienne TpeyronsHukOB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemienue
' MPAaKTUIECKUX 32/1a9 C HCIOJIE30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue momoous. [lomodue cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 IPOU3BEICHUHN OTPE3KOB XOPI, TEOPEMBI O TPOU3BEICHUH OTPE3KOB CEKYIIHX,
' TeopeMa O KBaJpare KacaTeabHOM
Bekrop, mmmHa (MOIYTh) BEKTOpa, COHAMpPABICHHBIE BEKTOPHI, IPOTHBOIIOIOKHO
6.5 HaTpaBJICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpAIMU Ha.l
BekTopamu. PaznokeHue BeKTOpa 1o IByM HEKOJLTHHEAPHBIM BEKTOpaM
6.6 Koopmunatsr Bekropa. CKamsipHOE MPOU3BEICHIE BEKTOPOB, IIPUMEHEHHE ISl HAX 0K ICHHUS
' JUTUH U YTJIOB
67 JexkapToBel KOOpPIMHATHI HA IUIOCKOCTH. YPAaBHEHHS TPAMOH W OKPY)KHOCTH B

KOOpAMHATaX, IIepeceueHre OKPY>KHOCTEN U NMpsAMbIX. MeTox KOOpAUHAT U €ro IPUMEHEHNE




6.8

HpaBI/IHBHBIe MHOTOYTOJIbHUKHN

JdnuHa okpyxHOCTH. I'pamycHass W paguaHHas Mepa YIJa, BBIUUCICHHE [JIUH JyT

6.9 B
OKPY>KHOCTEi
6.10 [Tnomane kpyra, CeKTOpa, CerMeHTa
6.11 JBIDKCHUS TIOCKOCTH M BHYTPEHHUE CUMMETPUH QUTYp (3JIEMEHTApHBIE MPECTABICHHS).

[MTapannenssbiii neperoc. [loBopot




INPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHMS OCHOBHOM OBPA30OBATEJBHOM MNPOI'PAMMbI OCHOBHOI'O OBLIEI'O

OBPA30OBAHUA

Kon
NMpoBepsieMoro
TpeOOBaHUSI

IIpoBepsieMble TPeGOBaAHMSA K MPeIMETHBIM Pe3yJ1bTaTaM OCBOEHHSA
OCHOBHOW 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusl HA
ocHose ®PI'OC

YMeHue onepupoBaTh MOHATUAMHU: MHOXECTBO, I1OJAMHOKECTBO, Olepaldy Haj
MHOKECTBAMH; YMEHHE OIECPUPOBATH MOHATHAMU: rpad), CBI3HBIA rpad, nepeso,
IIUKJI, IPUMEHATh UX TPH PEIICHUH 3a7ad; yMEHHE HCIOIB30BaTh rpaduieckoe
MpeJICTaBlIEHNEe MHOXKECTB ISl OTMHMCAaHUsSl PeajbHBIX MPOIECCOB U SBICHUM, MPH

pCeUICHUH 3aa4 U3 APYIrux y‘le6HLIX npeaMETOB

Vmenue OIICPUPOBATH MOHATUAMM: OIIPEACIICHUC, aKCcuoma, TeOopeMa,
J0Ka3aTCJIbCTBO, YMCHHUE pPaCIIO3HABATb HCTUHHBIC W JIOKHBIC BBICKA3BIBAHUA,
MNPpUBOAUTL NPUMEPBI U KOHTPIIPUMEPLI, CTPOUTH BBICKA3bIBAHHA W OTpULAHUA

BBICKAa3LIBaHHI

YMeHue onepupoBaTh MOHATUAMHU: HATypallbHOE YHCIO, MPOCTOE U COCTaBHOE
YHUCIIO0, JEJIIMMOCTh HaTypajbHBIX YHUCEN, NPU3HAKU AETUMOCTH, LEJI0E€ YHCIIO,
MOJYyNb YHclia, OOBIKHOBEHHAs: JpoOb M NecsATUYHasl ApoOb, CTaHAAPTHBIN BUJ
qucia, palMoOHATbHOE YHCIIO, HPPAUOHATBHOE YHCIO, apU(pMETHICCKHUMA
KBaJIpaTHBI KOPEHb, YMEHHE BBIMOJHATh ACUCTBUS C YHCIAMH, CPAaBHUBATh W
YHOPSIIOYMBATh 4YHCa, INPEACTaBIATh YMCJIa Ha KOOPAMHATHOM MpPSIMOH,

OKPYTJIATH YHCJia, YMCHHUE NCJIaTh MPUKUAKY U OLICHKY pE3YyJibTaTa BBIYHCIICHUI

VMeHHe ONepHpoBaTh IOHATHSMH: CTENEHb C  LEeNBIM  [OKa3aTeleM,
apu(MeTHYeCKUil KBagpaTHBIM KOpeHb, MHOTOWICH, ajredpandeckast ApoOb,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypajJbHOH CTeNeHH OOJblle CIWHHUIIBL
YMEHHE BBIIONHATH Pacuérel Mo (opMyiaM, MmpeoOpa3oBaHus IENBIX, APOOHO-
PAIMOHATBHBIX BBIPKCHUH M BBIPAKCHUI C KOPHSIMH, pa3ioKeHHEe MHOTOWICHA
Ha MHOXXHUTEJIH, B TOM YHUCIIE C UCTIOJIh30BaHUEM (POPMYJI Pa3HOCTH KBAJIPATOB H

KBaJpaTa CyMMBI U pa3HOCTH

YMeHue onepupoBaTh MOHATHSMH: YUCIOBOE PABEHCTBO, YPaBHEHHE C OIHOU
MIEPEMEHHON, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; yMEHHE
pelaTh JUHESHHBIC U KBaJIpaTHBIC YpaBHEHHUS, JPOOHO-pAIlMOHAILHBIC YPAaBHEHUS
C OJHOW NEpPEMEHHOM, CHCTEMBl JBYX JIMHEHHBIX YPAaBHCHUH, JMHEWHbBIC
HEPAaBEHCTBA M WX CHUCTEMBI, KBaJpaTHbIC U JPOOHO-pAIlIOHAIBHBIC HEPABEHCTBA
C OJHOM MEepeMEHHOM, B TOM YHCJIE MPU PEUICHUH 3a/1a4y U3 JPYTHX MPEeIMETOB U
MPaKTUYECKUX 3a/lad; YMEHHE WCIOJIb30BATh KOOPAWHATHYIO MNpAMYIO U
KOOPIMHATHYIO IIOCKOCTH JUIS H300paKEHHSI PEIICHUH ypaBHEHUH, HEPaBEHCTB U

CUCTEM

YMeHne onepupoBaTh MOHATHIMU: (YHKIHS, Tpaduk HYHKIUH, HYIA (YHKIHH,




MPOMEXYTKH  3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pAacTaHWs, yOBIBAHUS,
HauOoIblliee ¥ HaMMEHbIee 3HAa4YeHHs (YHKUUH;, YyMEHHE OIEpUpPOBAThH
MOHATHAMH: TIPSIMasi MPOTIOPIIMOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJIpaTHIHAS
¢dbyHKIHA, oOpaTHas TNPOMOPIHUOHAIBHOCTh, TMapaboyia, THIepOosia; yMEHHE
cTpouth Tpaduku QyHKIUH, UCIOIB30BaTh TPA(GUKU IS ONMPEICIICHNs CBOMCTB
MPOLIECCOB U 3aBUCUMOCTEH, JIJIsl PELICHHS 3aa4 U3 JPYTUX y4eOHbBIX HPEeIMETOB
U peaJbHOW JKU3HHW, YMCHHE BBIpOXaTh (POPMYyJaMU 3aBHCUMOCTH MEXKIY

BCIIMYMHAMHU

YMeHre OmnepupoBaTh MOHATHUSAME: ITOCIECIOBATEIFHOCTh, apU(pMETHYCCKAas H
reoMeTpHyecKas POrpeCcCHu; yMeHHe UCIIOJIb30BATh cBoiicTBa
MOCIIE0BATEeIBHOCTEH, (HOPMYIIBI CyMMBI U OOILETO WICHA MPH PELICHUH 3a11a4, B

TOM YHCIIE 32129 U3 IPYTUX YICOHBIX IIPEIMETOB U peallbHOH KI3HH

YMeHnue pemiath 3a1a4u pa3HbIX TUIIOB (B TOM YKCIIe Ha IPOLEHTHI, JOJIU U YacTH,
IBIDKEHHE, paboTy, IICHy TOBapPOB M CTOMMOCTD MOKYIIOK ¥ YCIIYT, HAJIOTH, 3a1a4M
U3 o0NacTH yhOpaBieHHUA JIMYHBIMH W CEMEHHBIMH (HUHaHCAMH); YMEHHE
COCTaBJIATh BBIPAKEHUS, YpaBHEHMs, HEPAaBEHCTBA U CUCTEMBI II0 YCJIOBHIO
3aJjauy, HCCIENOBATh IONYyYEHHOE PEIICHHE U OLEHMBATh IMPaBJONOJ00HOCTH

MOJTyYEHHBIX PE3YJIbTaTOB

YMeHue OnepupoBaTh MOHATHSMHU: (UTypa, TOUKA, OTPE30K, MpsiMasi, JIyd,
JOMaHasl, yroj, MHOTOYTOJBHHK, TPEYrOJbHHUK, PpAaBHOOCIAPCHHBIA |
PABHOCTOPOHHHMI TPEYTOJBHUKH, TPSIMOYTOJIBHBI TPEyroibHUK, MeEIUaHa,
OHMCCeKTpHCa W BBICOTA TPEYTOJBHHUKA, YETHIPEXYTOIBHUK, IapajuiesorpamMM,
poMO, HpPAMOYTOJIBHUK, KBaApaT, TpameLus; OKPY>KHOCTb, KpYT, KacaTelbHas;
3HaKOMCTBO C NPOCTPAHCTBEHHBIMH (DUTypamMH; YMEHHE peIlaTh 3afadi, B TOM
qHCiIe U3 TOBCETHEBHOM JKU3HHM, HA HAXOXKACHHE TEOMETPHUCCKHX BEIUYHH C

MIPUMEHEHHEM H3YYEHHBIX CBOHCTB (UTYp U (aKTOB

10

YMeHre onepupoBaTh HOHITUSMH: PABEHCTBO (DUTYpP, PABEHCTBO TPEYTOJIEHUKOB;
MapaIeTbHOCTE W MEPHCHAMKYISIPHOCTh MPSMBIX, YTOJI MEXKAY IPSMBIMH,
NEPNeHANKYISIp, HAKJIOHHAs, MpoeKuus, mnojodwe  duryp, mM0m00HbIE
TPEYroAbHUKH, CUMMETPUSI OTHOCUTENIBHO TOUKM U IPSIMOH; yMEHHE
pacro3HaBaTh PaBEHCTBO, CHMMETPHIO M Iogodue (uryp, mapauielibHOCTh H

NIEPICHANKYIISIPHOCTD IIPSIMBIX B OKPY’KAIOIIEM MHUPE

11

YMeHne onepHupoBaTh MOHATHSAMHU: JUIMHA, PAcCTOSHHUE, yroi (BeTUYMHA YTJa,
CHUHYC U KOCHHYC yIJla TPEyrojbHHKA), IUIOLIA](b; YMEHUE OLIEHUBATH pa3Mephl
IPEIMETOB M OOBEKTOB B OKPYXXAIOIIEM MHpPE; YMCHHE MPHUMEHSTH (POpMYITbI
HepuMeTpa U IUIOIAAM MHOTOYTOJIbHUKOB, IJIUHBI OKPYXHOCTH M IIIOIIAAU
Kpyra, oOBeMa MpSMOYTOJBHOTO MapajUleIClUIe a; yYMEHHE IPUMEHSThH
IIPU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TpPEyrOJbHMKA,
teopemy Ilngaropa, TpuroHoMeTpHUUeCKHe COOTHOLIEHHS ISl BEIYMCICHUS JUIHH,

PACCTOSIHHM, TUIOIIaeH




12

YMmenne u3o0paxaTh IIOCkue (GUTypsl U MX KOMOHWHAIMU, IPOCTPAHCTBCHHBIC
¢uUrypsl OT PyKH, C IOMOIIBI0 UYEPTEKHBIX HHCTPYMEHTOB M AIEKTPOHHBIX

CPCACTB IO TCKCTOBOMY HMJIM CUMBOJIBHOMY OITMCAHUIO

13

14

15

16

YMeHue ornepupoBaTh TOHATHSAMH: TPSMOYTOJIbHAsE CHUCTeMa KOOPAMHAT;
KOOpAMHATHI TOUYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOM3BEEHUE BEKTOpA HA YUCIIO,
CKaJISIpHOE I[POU3BEINEHHE BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPHl H
KOOpPAMHATHI ISl MIPEICTABJIEHHs] JAHHBIX M PEIICHUs 3a/ady, B TOM YHUCIE W3

JIPYTUX YIeOHBIX IPEIMETOB U PEATbHOM KU3HA

VYMeHHe ONepupoBaTh IMOHATHAMH: CTOJOWKOBbIE KM KPYTOBBIE AHMATPaMMBI,
TaONWIBI, CpelHee apU(PMETHYeCKOe, MeAHMaHa, HauOOJblIce W HAMMEHBIICe
3HAYEHHMsI, pa3Max YHCIOBOr0 HabOpa; yMeHHE H3BICKATh, HHTEPIPETUPOBAT U
nmpeoOpa3oBrIBaTh  MH(DOpPMAIMIO, TIPEACTABICHHYIO B Ta0muIax MW Ha
JUarpaMMax, OTPaKAIOIIyI0 CBOMCTBA M XapaKTEPUCTUKU PEAbHBIX MPOIECCOB H

i[BJIeHHfl; YMEHHUE paCnio3HaBaTh U3SMCHYMUBBIC BEJIMUYMHBI B OKPYXXAaKOIIEM MUPE

YMeHue oneprupoBaTh MOHATUAME: CITyYalHBIA OMBIT (CIyYaiHBIH SKCIICPUMEHT),
3JIEMEHTapHOEe COOBITHE (3JEMEHTAPHBIM HMCXOJ) CIy4aHOTO OMBITA, CIydaifHoe
COOBITHE, BEPOATHOCTH COOBITHS, YMEHHE HAXOIWTh BEPOSTHOCTH CIyYailHBIX
COOBITUH B ONBITAX C PABHOBO3MOXKHBIMHU DIIEMEHTAPHBIMHU COOBITHUSMH; YMEHHE
pemiath 3aaydl METOJOM OpPraHHW30BAHHOIO Iiepebopa M C HCIOIb30BAHHEM
MpaBWIa YMHOXKEHHS;, YMEHHE OIICHUBATh BEPOATHOCTH pPEANbHBIX COOBITHH U
ﬂBHCHHﬁ, NOHUMATh POJIb TMPAKTUYCCKU JOCTOBEPHBIX W MaJIOBEPOATHBIX
COOBITHII B OKpY)XalOIleM MHpE H B JKH3HH; 3HAKOMCTBO C MOHSITHEM
HE3aBUCUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCET U €ro POJIbIO B

MAacCCOBBIX ABJICHHAX

YMeHue BbIOMpPATh MOAXOMAIIMI M3YyYEHHBIM METON JUIs pEIICHUs 3ajaud,
IPUBOJIUTH NPUMEPbl MATEMAaTHUECKUX 3aKOHOMEPHOCTEH B NPHUPOAC U JKU3HH,
pacro3HaBaTh [POSBIEHUE 3aKOHOB MaTEeMaTUKM B HCKYCCTBE, OIIUCBIBAaTh
OTJCIbHBIE BBINAIOIIMECS PE3yNbTAaThl, IONYYEHHbIE B XOIE pa3BUTUS
MaTEMAaTUKU KaK HayK{, IPUBOAMTH IIPUMEPBl MAaTEMATUYECKUX OTKPBITUN U UX

aBTOPOB B OTE€YECTBEHHOU U BCGMI/IpHOfI HUCTOpUHA




HNEPEYEHDb 3JIEMEHTOB COJEPXKAHUSA, IIPOBEPAEMBIX HA OI'D 11O MATEMATHKE

Kon IIpoBepsieMblii 3J1eMeHT COepPKAHUSA
1 Yucia v BEIYUCICHUS
11 Hatypanbhsie u niensie yncna. [Ipu3Haku JeTMMOCTH HENBIX YHCE
1.2 OOBIKHOBEHHBIE U JIECATHUHBIE JPOOH, IPOLIEHTbI, 0ECKOHEUHbIE TIEPUOANIECKUE JPOOH
1.3 PanmonanpHple unciia. ApupMeTHIECKUE OTICPAIH C PAITHOHATBHBIMHA YHCIIAMH
14 JeiicTBuTeNbHBIC YKicnia. ApudmMeTnaeckrue ornepanuu ¢ JeHCTBUTEIbHBIMHA YHCIaMH
15 [IpubnxéHHpIe BHIYUCICHUS, TpaBHiIa OKPYIJICHHS, MPHUKHIKA M OICHKAa pe3yiabTara
. BBIYMCIICHUN
2 AnreOpandeckue BhIpaKCHUS
2.1 BykBeHHBIC BEIpaXeHUS (BBIPAKEHHS ¢ TICPEMEHHBIMH )
29 Crenenp c 1enbiM mokazareneM. CTemeHb C paloHaIbHBIM ToOKa3aTenem. CBOICTBa
. CTEICHH
2.3 MHorouseHsI
24 Anrebpandeckas 1po0b
”5 ApupMeTHYECKII KOPEHb HATYpaIbHOU cTerneH . J[eHCcTBHS ¢ apupMEeTHIECKUMH KOPHIMH
- HaTypajibHOW CTENEHU
3 YpaBHEHHS U HEpAaBEHCTBA
3.1 Llensie 1 npoOHO-panoHaNbHbIE YpaBHEHUSI. CHUCTEMBI M COBOKYITHOCTH YPaBHEHUIH
3.2 Lenbie n npoOHO-panoHanbHbBIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pewenne TekCTOBBIX 3a1a4
4 YucioBrIe OCIen0BaTEIHHOCTH
4.1 TTocmemoBaTenbHOCTH, CITOCOOBI 3aIaHMs TIOCIIEI0BATEILHOCTEN
4.2 Apupmerndeckas 1 reoMeTpuIecKas mporpeccuu. @opmyia CI0KHBIX MPOIICHTOB
5 OyHKIMN
Oynkmsa, cnocoObl 3amanus ¢yHkuumu. I'padpuk ¢yaxumu. OOmacTs ompemeneHus u
- MHOKeCTBO 3HaueHWi ¢GyHkumu. Hymm ¢yakumu. IIpoMexyTku 3HAKOMOCTOSHCTBA.
o [IpoMexyTKH MOHOTOHHOCTH (DYHKIIMH. MaKCUMyMbI 1 MUHUMYMBI (yHKIH. Hanbonbiee
Y HauMCHBIIIee 3HaYCHNE (DYHKIIUU HA TIPOMEKYTKE
6 KoopnuHate! Ha ipssMOI ¥ TNTIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapToBBI KOOPAWHATHI HA TUIOCKOCTH
7 I'eomerpus




7.1 I'eomerpuyeckue GUrypsl 1 X CBOHCTBA
7.2 TpeyronbHuk
7.3 MHOroyroibHUKI
7.4 OKpY>KHOCTb U KpYyT
7.5 H3mepeHre reoMeTpUIeCKUX BETUIUH
7.6 BekTopsl Ha MIOCKOCTH
8 BeposTHOCTE U cTaTUCTHKA
8.1 OmnncarenbHas CTaTHCTHKA
8.2 BeposTHOCTB
8.3 Kom6OuHnaroprka
8.4 MHoxecTBa
8.5 I'padwr
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