MynununaibHoe Or0KETHOE 00111e00pa30BaTeIbHOE YUPEIKICHHUE

MBOY «Bo3HeceHCcknit 00pa30BaTeIbHbIN EHTP

MoanuncaHo undposoii
PaccMmoTpeHno Hucrakosa noanucbto: Yncrakosa VTBEDK A0
P Enena EneHa BnagnmnpoBHa PRI

[eJarOrHYECKUM COBETOM BnagvmupoBHa 1 20250924 JHUPEKTOP
MBOY «Bo3HeceHckuii 00pa3oBaTeIbHbIN / 16:28:03 +03'00 /buctskosa E.B./
LHEHTP» [Tpukaz Nel12 — O] ot 01.09.2025 1.
[Ipotokon Nel ot 29.08.2025 r.

PABOYASI [IPOTPAMMA
OCHOBHOI'O OBILETO OBPA30OBAHIS
(ID 8528891)

«BGpOﬂTHOCTb U CTATUCTHKA»

Tinst 7-9 KJIACCOB OBPA3OBATEJIbHBIX OPI AHU3ALININ

nrt Bo3unecenbe 2025 roxa



HNOACHUTEJBHASA 3AIIUCKA

B coBpemenHOM IUPPOBOM MUPE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUUMOCTh, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPUTOKEHUN, TaK
¥ X POJIi B 00pa30BaHUM, HEOOXOIUMOM KaXXI0MYy 4elloBeKy. Bo3pacraer yuciio
npodeccuii, Mpu OBIIAICHUN KOTOPBHIMU TpeOyeTcst Xoporasi 6a30Basi MOJTOTOBKA
B 00J1aCTH BEPOSTHOCTH U CTATUCTUKH, TaKas TOJrOTOBKA BayKHA JJIS
POJOJIKEHUsT 00pa30BaHMS U JIJISl YCTICITHOM MpodhecCHOHATBHOM Kaphephl.

Kaxx1ip1i1 uenoBeK MOCTOSTHHO MMPUHUMAET PEIlIeHUs Ha OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 1711 000CHOBAaHHOTO IPUHSTHS PEIICHUS B YCIOBUSIX HEIOCTAaTKA
WK U30bITKa HHPOPMALIUK HEOOXOAMMO B TOM YHCII€ XOPOIIO ChOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTHUYECKOE MBIILICHHE.

HNMeHHO 03TOMY OCTPO BCTajla HEOOXOAUMOCTh C(POPMUPOBATH Y
oOyyaromuxcst QyHKIIMOHAIBHYIO TPAMOTHOCTb, BKITFOUAIOIIYIO B CE0sl B KAUECTBE
HEOTHEMJIEMOM COCTABIISIONIEH YMEHNE BOCTIPUHUMATh U KPUTHUYECKU
aHATM3UPOBATH HH(POPMAIIHIO, PEJCTABICHHYIO B PA3IMYHbBIX (popMax, MIOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTMX PEabHbIX MPOLIECCOB U 3aBUCUMOCTEN,
IPOU3BOIUTH MPOCTEUIINE BEPOATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce C OCHOBHBIMHU MIPUHITUTIAMU cOOpa, aHAIU3a U
Npe/ICTaBIIEHUs JAaHHBIX U3 Pa3IMYHBIX cep KU3HU 00IIEeCTBA U TOCyAapCTBa
npuoOIaeT 00yJaronuxcs K 00IIeCTBeHHBIM HHTepecaM. M3yueHne ocHOB
KOMOWHATOPHKH pa3BUBAET HABBIKK OpraHU3alUK rnepedopa u moacueéra yucia
BapUAHTOB, B TOM YHCJIC B MPUKJIAJHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMU T€OPUH
rpadoB co3/1aéT MaTemMaTUYecKuil (pyHIaMeHT i1 popMUpPOBaHMS KOMIIETCHITUHN B
obnacTu nHGOPMATHKY U TTUGPPOBBIX TeXHONOTHH. [Ipr n3ydyeHnn CTaTUCTUKA U
BEPOSATHOCTH 00OTAIMAIOTCS NMPEICTABICHUS 00YUYaIOIIUXCsl O COBPEMEHHOMN
KapTUHE MUPA U METO/AaX €ro UCCIeA0BaHMs, (OPMUPYETCS IOHUMAHHUE POJIU
CTAaTUCTUKU KaK UCTOYHHKA COLMATBLHO 3HAYMMON HH(POPMAIIUU U 3aKJIaIBIBAIOTCS

OCHOBBI BCPOATHOCTHOI'O MBIIIJICHH .



B cooTBeTcTBUU ¢ TaHHBIMHU LIENISIMU B CTPYKTYpPE porpaMMbl y4eOHOTO
Kypca «BeposiTHOCTb U CTaTUCTUKA» OCHOBHOT'O OOIIEro 0Opa30BaHUs BbIJEICHBI
CIEAYIOUINE COAEPKATEIbHO-METOANYECKUE THUM: «lIpencraBnenne JaHHbIX U
onucaTesbHAs CTATUCTUKAY, «BeposiTHOCTEY, «DJIIEMEHTHl KOMOMHATOPUKH,
«BBenenue B Teoputo rpadoB.

Conepxanue nunuu «lIpeacraBienne JaHHBIX U OMUCATENIbHAS CTATUCTUKA
CIIY’KUT OCHOBOM 111 (pOopMUpPOBaHUS HABBIKOB PaOOTHI ¢ HH(OpMaIuei: ot
YTEHMsI U UHTEPIPEeTali HHPOPMAIIMH, IPEACTABICHHON B Ta0IMIaX, HA
auarpaMmax u rpadukax, 10 cOopa, mpeCTaBlIeHUs U aHaJIu3a JAHHBIX C
UCITOJIb30BAHUEM CTATHCTUYECKUX XapPaKTEPUCTHUK CPENHUX U PACCEUBAHUS.
Paboras ¢ nanHbIMH, O0y4YaIOIIUECs Y4aTCs CUUTHIBATH U UHTEPIIPETUPOBATH
JIAaHHbBIE, BBIJBUIaTh, pTYMEHTUPOBATh U KPUTUKOBATH MTPOCTEUIIINE TUIIOTE3BI,
Pa3MBIIUIATH HaJ (PaKTOPaMHU, BHI3BIBAIOIIMMU U3MEHYMBOCTD, U OIIEHUBATh UX
BIIUSIHUE HA PACCMATPUBAEMbBIE BEJIMUMHBI U TTPOLECCHI.

NHTYUTHBHOE IPEACTABIEHUE O CIIyYalWHOW U3MEHYNUBOCTH, UCCIIEIOBAHHUE
3aKOHOMEPHOCTEN U TEHAECHILIMN CTAHOBUTCS MOTUBUPYIOLLIEN OCHOBOM JJIA
V3y4EHUS TEOPUH BEPOSATHOCTEN. boJblIOE 3HAUEHNE UMEIOT IPAKTUYECKUE
3aJJaHUs], B YACTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOATHOCTHBIMU MOJIEIISIMU.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MPaBaoNo00Ms CIIy4aitHOro
coObITus. [Ipu n3yuennn yueGHOro Kypca o0yJaromuecs 3HaKOMSTCA ©
MPOCTEUIIUMHUA METOIAMHU BBIYMCIIEHUS] BEPOSITHOCTEN B CITYYaWHBIX
AKCIIEPUMEHTAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU UCXOJIAMH,
BEPOSTHOCTHBIMU 3aKOHAMM, TO3BOJISIOIIMMEU CTAaBUTh U PEIIaTh O0JIee CI0KHbIC
3agaun. B yueOHbIN Kypc BXOAST HaYaIbHbIE IPEACTABICHUS O CIy4YalHbIX
BEJIMYMHAX U UX YUCIOBBIX XapaKTEPUCTHUKAX.

B pamMkax ydqeGHOT0 Kypca OCyIIeCTBIISIETCS] 3HAKOMCTBO 00YYarOIIUXCS C
MHOKECTBAMU U OCHOBHBIMH OIEPALMSMU HAJlT MHOXKECTBAMHU, PACCMAaTPUBAIOTCS
IIPUMEPHI IPUMEHEHUS I PELICHUS 3a/]1a4, a TAKKE UCIIOJIb30BAHUS B APYTUX

MAaTECMATUYICCKUX KypCaX U y‘{€6HI>IX npeamMeTax.



B 7-9 knaccax uzyuaercst yueOHbIi Kypc «BepoaTHOCTb U CTaTUCTUKAY, B
KOTOPBIA BXOJAT pasaeinsl: «lIpencraBneHne TaHHBIX U OUCATENbHAS
CTaTUCTHKAY, «BeposiTHOCTBY, «IeMEHThl KOMOMHATOPUKNY, «BBeaeHue B
TEeOopHUIo rpadoBy.

Ha n3ydyenune yuebHoro kypca «BeposiTHOCTh U cTaTUCTUKa» oTBoAUTCs 102
yaca: B 7 kiacce — 34 gaca (1 yac B Henento), B 8 kiacce — 34 yaca (1 yac B

Hegnento), B 9 kiacce — 34 vaca (1 4ac B Heneno).



COILEPKXAHUE OBYUEHUSA
7 KIIACC

[IpencraBneHue NaHHBIX B BUAE TaOIMIl, 1UarpamMm, rpaukoB. 3anojJHEHUE
Ta0JIHII, YTEHUE U TIOCTPOCHHUE TUarpaMM (CTOJIOMKOBBIX (CTOIOYATHIX) U
KpPYroBbIX). UTeHHE rpauKOB peanbHBIX MPOIECCOB. V3Bneuenne nHGpopMaIim u3
JUarpaMM U TaOJIHII, UCTIONIb30BAHNE U MHTEPIPETAIUs JAaHHBIX.

OnucarenbHas CTaTUCTUKA: CpellHee apuMeTruyecKkoe, Mearana, pa3max,
HauOOJbIIEe U HAMMEHbIIIee 3HAUSHHUsT Habopa YUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4alHOM U3MEHYUBOCTH.

Crny4aitHblil SKCIIEpUMEHT (OTIBIT) U CIydaiiHOE COOBITHE. BeposTHOCTD U
yacToTa. Posib MaioBEpOATHBIX M MPAKTUYECKHU JTOCTOBEPHBIX COOBITHI B IPUPO/IE
U B oOmecTBe. MoHeTa U UrpajibHast KOCTb B TEOPUU BEPOATHOCTEN.

I'pad, BepmmHa, pedpo. Crenenp BepimHbl. Unciio pé€dep u cyMMapHas
creneHb BepiinH. [Ipeacrasnenue o cBsiznoctH rpada. Lenu u nukist. [lytu B
rpadax. O6xox rpada (diiepoB myTh). [Ipeacrasienne 06 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1ay ¢ moMoribo rpagos..

8 KNIACC

[IpencraBnenuie TaHHBIX B BUE TaOIUIl, 1UarpamMmm, rpadukoB.

MHOX€CTBO, 3JIEMEHT MHOKECTBA, IOJIMHOKECTBO. Oniepanuu HaJl
MHOXKeCTBaMu: 00beUHEHUE, TIepeceueHune, gononHenre. CBoilcTBa onepanui
HaJl MHOKECTBAMHU: MIEPEMECTUTEIBHOE, COYETATENIbHOE, PACTIPEALIUTENILHOE,
BKJItOUeHHUs. Mcnonb3oBaHue rpaduyeckoro npeiCTaBIeHUs MHOXKECTB ISl
OINKMCAHMSI PEATBbHBIX MPOLIECCOB U ABJICHMI, IPU PEILICHUH 3a/1a4.

N3mepenne paccenBaHus NaHHbIX. /lucnepcus U CTaHIapTHOE OTKIOHEHUE
YHCIOBBIX HA0OPOB. JlnarpaMma paccerBaHus.

DnemMeHTapHble COOBITHA CiaydaitHoro onbiTa. CiydyaiiHble COOBITHSI.
BepostHocTr coObITHl. ONBITH C pPABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITusiMU. CirydaiiHbiit BEIOODP. CBSA3b MEXIY MAJIOBEPOSTHBIMU U MPAKTUIECKU

AOCTOBCPHBIMHA COOBITHSIMM B Impupoxac, O6I[I€CTB€ " HAYKC.



HepeBo. CBOMCTBA IE€PEBHEB: €IMHCTBEHHOCTh MTyTH, CYIIIECTBOBAHHUE
BUCSIYEH BEPIIMHBI, CBSA3b MEXKY UMCIIOM BEPILIUH U unciioM péodep. [IpaBuio
yMHOeHus. Pelienue 3aau ¢ momoiibio rpados.

[IporuBomnonoxueie coObrTHs. J{narpamma Ditnepa. O0benMHEHNE U
nepeceuenne coObiTil. HecoBmectnbie coobiTusi. Dopmyna cioxeHus
BEPOATHOCTEU. Y CIIOBHAsA BEPOATHOCTH. [IpaBuino ymHoxenus. HesaBucumsie
coObITus. [Ipencrapnenue sxcriepuMenTa B Bujie JepeBa. Pemienue 3amayd Ha
HAXO0XKJICHUE BEPOSITHOCTEN C MTOMOIIBIO JIEPEBA CIYYAHOIO SKCIIEPUMEHTA,
auarpamm Ditiepa.

9 KNIACC

[IpencrapiieHre TaHHBIX B BUE TaOJIHII, TUarpaMm, rpaduKos,
UHTEpIpeTalus JaHHbIX. YTeHHE U TOCTPOCHHE TabJIUIl, TUuarpaMm, rpad)koB 1o
peabHBIM JaHHBIM.

[TepecranoBku u paktopuan. CoueraHus U YUCIO coueTanuil. TpeyroabHUK
[Tackains. Pemenne 3amay ¢ MCHOIB30BaHIEM KOMOMHATOPUKH.

['eomerpuueckas BeposTHOCTh. Ciy4daitHbIi BHIOOpP TOUKHU U3 (DUTYpHI HA
IUIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

UcnsiTanne. Ycnex u Heynada. Cepust UCMIBITAHUN 10 IEPBOTO yCIIEXa.
Cepus ucnbsiTanuiit beprysmiu. BeposTHOCTH COOBITHI B CEPUU UCTIBITAHUMA
bepnymn.

CnyuaiiHasi BeIMYMHA U paclpeelIeHue BepossTHOCTEN. MaTtemaTuueckoe
oXxugaHue u aucrnepcus. [[pumepsl MaTeMaTHYECKOTr0 OKHUIAHUS KaK
TEOPETUYECKOr0 CPEAHETO 3HAUEHUS BETNUNHBL. MaTEMAaTHYECKOE 0XKUJAHUE U
JTUCTIEPCUS CIIYYaWHOUW BEJTUYHUHBI «YHCIIO YCIIEXOB B CEPUH UCITBITAHUI
bepnrynnm».

[TonsaTHe o 3akoHe OoNbIIHMX yncel. M3MepeHrne BEpOATHOCTEH ¢ IMOMOIIIBIO

4acTOT. PoJib ¥ 3HaueHre 3aKOHA OOJIBIIMX YHCEI B MPUPOJIE U OOIIECTBE.



HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS IPOrpaMMbl y4eOHOIO Kypca
«BepoATHOCT M CTATUCTUKA» XapaKTEPU3YIOTCSL:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBJIEHUEM MHTEpPECA K MPOILUIOMY U HACTOSALLEMY POCCUHUCKOM
MaTEMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUSAM POCCHHCKUX
MAaTEMATHUKOB M POCCUKCKON MAaTEMATUYECKOM IIKOJbI, K UCITOJIB30BAHUIO 3THX
JOCTUKEHUM B JIPYTUX HayKaX W MPUKIAJAHBIX cepax;

2) rpaxkIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO 00S3aHHOCTEHN IpakIaHNHA U PeaIM3alUU €ro
paB, NPEJCTABICHUEM O MATEMATHYECKUX OCHOBaX ()YHKIMOHUPOBAHHUSI
Pa3IMYHBIX CTPYKTYP, SIBJICHUN, IPOLEAYp IPaKIAHCKOr0 001IeCTBa (Harpumep,
BBIOOPBI, OMPOCHI ), TOTOBHOCTHIO K OOCY>KJIEHUIO STUYECKUX MPOOJIeM, CBSI3aHHBIX
C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUI HAYKH, OCO3HAHUEM BaXKHOCTHU
MOpPaJIbHO-3TUYECKHUX IPUHIIUIIOB B JAESITEIBHOCTH YUEHOTO;

3) TpyaoBoe BOCIMTAHHUE:

YCTAaHOBKOU Ha aKTUBHOE yYaCTHE B PEILICHUU NPAKTUYECKUX 3a/1a4
MaTEMATUYECKON HAIPABIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTHYECKOT O
o0pa30oBaHus HA MPOTSHKEHUH BCEH JKM3HU U1 YCIEIIHOW PO ecCUOHATbHON
NEATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUN, OCOZBHAHHBIM BHIOOPOM U
OCTPOECHUEM HHIUBUIYATbHON TPAGKTOPUHU 00pa30BaHUA U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K AMOLIMOHAILHOMY U 3CTETUYECKOMY BOCTIPUSATHIO
MaTeMaTUYeCKUX 0ObEKTOB, 3a]1a, PELICHU, pacCyXACHUI, YMEHUIO BUJIETh

MATEMATUYICCKUC 3aKOHOMCPHOCTH B HCKYCCTBC;



5) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpUEHTAIMEeN B IEITEIIbHOCTH HA COBPEMEHHYIO CUCTEMY HayYHBIX
IpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEI0BEKa, TPUPOJILI U
00I1ecTBa, MOHNMAaHUEM MaTEMaTHIECKON HAYKH KaK Cephl 4eTOBEUECKOM
JESATENbHOCTHU, ATANOB €€ Pa3BUTUS U 3HAYUMOCTH JJISl Pa3BUTHUS IUBUWIN3ALINH,
OBJIQJICHUEM SI3bIKOM MAaTE€MaTUKU U MAaTeMaTHYECKON KyJIbTYypOl KaK CPeICTBOM
MO3HAHUSI MUPA, OBJIaJICHUEM MPOCTEHUIIIMMHU HABbIKAMHU UCCJIEI0BATENbCKOU
JIESATEIIbHOCTH;

6) pusnyeckoe BocnuTaHue, popMUpPOBaAHUE KYJIbTYPbI 310POBbS U
IMOIMOHAJIBLHOIO 0JIArOMOJIyYHs:

TOTOBHOCTBIO MPUMEHSITh MaTEMaTUUYECKUE 3HAHUS B UHTEPECaX CBOETO
3I0POBBS, BEJCHUS 3I0POBOT0 00pa3a KU3HU (3/10pOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATUN U OTABIXA, peryisipHas Quznueckas
AKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HaBbIKA PeIEKCUH, TPU3HAHUEM CBOETO
IpaBa Ha OITUOKY M TAKOTO JK€ MpaBa JPYroro 4eloBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpHMEHTAaIMEN Ha MPUMEHEHHNE MaTeMaTUYECKUX 3HAHUM JIJISl PEIIeHUs 3a/1a4
B 00JIACTH COXPAaHHOCTH OKPY>KaIOIIEeH Cpe/ibl, TUTAHUPOBAHUS ITOCTYIIKOB U
OIIEHKHU WX BO3MOYKHBIX MOCIIEICTBUM JJIsI OKPYKAIOIIEH Cpellbl, OCO3HAHUEM
I100aJIbHOTO XapaKTepa SKOJOTMYECKHUX MPOOJIeM U MMyTEeH UX pelieHus;

8) apanTanus K U3MEHAIOIIUMCH YCJIOBUAM COLMAIBLHOM U MPUPOIHOM
cpeiabl:

TOTOBHOCTBIO K JICCTBUSAM B YCJIOBUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEU KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NESATEIbHOCTh, B TOM YUCIE
YMEHHUE YUUTHCS Y APYTUX JIIoAeH, TpuoOpeTatb B COBMECTHOM JI€ATEIbHOCTH
HOBBI€ 3HAHMS, HABBIKK M KOMIIETCHIIMN U3 OIbITA JIPYTHX;

HEOOXOIUMOCTHIO B (POPMHUPOBAHUH HOBBIX 3HAHUM, B TOM UHCIIC

bopMyIUPOBATh HJICH, IIOHATHS, THIOTE3bI 00 00BbEKTaX U SBJICHHUSIX, B TOM UHCIIC



paHeC HCU3BCCTHLIX, OCO3HABATDh )IG(I)I/IHI/ITBI COOCTBEHHBIX 3HAHUH U

KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIUIO, BOCIIPUHUMATH

CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOMINN KOHTPMED, KOPPEKTUPOBATH

NPUHUMAEMBbIE PEIICHUS U 1eUCTBUsA, (POPMYIUPOBATH U OLIEHUBATH PUCKH U

MOCIIENICTBUSA, (DOPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornueckue JelicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKH MATEMATHUYECKUX
00BEKTOB, MOHATUH, OTHOIIEHUI MEX]ly MOHATUSIMH, POPMYIUPOBATH
OTIpe/ieTICHUs TIOHATUH, YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK
KJ1accu(UKauu, OCHOBaHUS JiJ1sl 0000IEHHS U CPAaBHEHUS, KPUTEPUU
POBOAMMOTO aHAIIN3a;

BOCTIpUHUMATH, POPMYITUPOBATH U MPEOOPA30BBIBATH CYKICHHUS:
yTBEpAUTENbHBIE U OTPUIATENbHBIC, EAMHUYHBIC, YaCTHBIE U OOIIHE,
YCIIOBHBIE;

BBISIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpOTUBOpEUHs B (paKTax, JAaHHBIX, HAOTIOJEHUSIX U YTBEPIKICHUSAX,
npeiaraTh KPUTEPUH JIJIsl BBIABICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMIA;
JIeNaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKHU, ACTYKTUBHBIX U
UHIYKTUBHBIX YMO3AKIIOUEHUN, yMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3dupaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUM (IpSIMbIE U OT
OPOTUBHOT0), IPOBOJIUTH CAMOCTOSITENIbHO HECTIOKHBIE JJOKA3aTEIbCTBA
MaTeMaTU4YeCKuX (PaKToB, BHICTPAWBATh apryMEHTALMIO, IPUBOIUTD
IpUMEpPBI U KOHTPIPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpATH CIIOCO0 pelieHus y4eOHoM 3a1aun (CpaBHUBATh HECKOIBKO
BapUAHTOB pELICHUs, BEIOMpATh HanboJiee MOAXOAAIINMN ¢ y4ETOM

CaMOCTOATCIBHO BBIACIICHHBIX KpI/ITepI/IGB).



Ba3oBble ucciaenoBaTeIbCKHeE TeiHCTBYS

® HCITOJIb30BaTh BOIPOCHI KaK MCCIICOBATEIbCKU HMHCTPYMEHT ITO3HAHMSI,
dbopmyIUpoBaTh BONPOCH, (PUKCUPYIOLTHUE MPOTUBOpPEUHUE, TPOOIEMY,
CaMOCTOSITEIIFHO YCTaHABIMBATh HCKOMOE U JaHHOE, (HOPMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOKO TIO3UITNIO, MHCHHUE;

® TIPOBOJHUTH IO CAMOCTOSATEIHLHO COCTABICHHOMY IIJIaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOIIBIIIOE UCCIIETOBAHNE 110 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOI0 00BhEKTa, 3aBUCUMOCTEH 00bEKTOB MEKTY COOOI;

® CaMOCTOSITEIHHO (POPMYITUPOBATH OOOOIIIEHUS U BBIBOJIBI MO pE3yJibTaTam
MIPOBENEHHOTO HAOTIOACHMS, MICCIICIOBAHMS, OIICHIUBAThH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OICHHIA;

® [IPOTHO3UPOBATH BO3MOXXHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh
MPETOI0XKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

® BBISABIATH HEJJOCTATOYHOCTH M M30BITOUHOCTH MH(OPMAITUH, TaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUS 3aa4H;

® BBIOUPATH, AHATM3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIIPETUPOBATH
uH(GOpPMAITUIO PA3TUYHBIX BUAOB M (JOPM MPEICTABICHNUS,

e BBIOUpATH GOpPMY MpeaCTaBICHUS HHDOPMAIIUU U WILTIOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMu, AuarpaMmmaMu, HHOU rpadukoi u ux
KOMOMHAIIUSIMU,

® OIICHUBATH HAJIEKHOCTh MHPOPMALIUU 110 KPUTEPUSIM, TPEIIOKEHHBIM
YUHUTEIEM WIH CPOPMYIHUPOBAHHBIM CAMOCTOATEIBHO.

KoMMyHHKaTHBHBIE YHHBeEpPCaJIbHbIe Y4eOHbIe JeHCTBHSA:

® BOCIPUHUMATh U (OPMYIUPOBATH CYKIACHHUS B COOTBETCTBHUH C YCIOBHUSIMU
U TICJISIMHM OOIICHMS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY 3PCHUS
B YCTHBIX M MMUCHhbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS TI0 X0y PEIISHUS

3a/1a4, KOMMEHTHUPOBATh IMOJTYyYECHHBIN PE3yJIbTaT;



B X0/1e 00CYK/I€HUsI 33]]aBaTh BOIIPOCHI MO CYIIECTBY 00CYXKAAEMOM TEMBI,
poOJIeMBbl, pelIaeMoil 3a/1auu, BbICKa3bIBaTh UJEH, HalleJIEHHbBIE HA TTIOUCK
pelIeHus, COTTOCTABIISITh CBOU CYKACHUS C CYXKIACHUSIMU IPYTUX
YYaCTHUKOB JHaJIora, OOHapyKUBATh PA3IUYUE U CXOJICTBO MO3UIUHI, B
KOppEeKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
NPEACTABIATh PE3YJbTAThl PEIICHUS 3a/]auH, YKCIIEPUMEHTA,
UCCJIEIOBAaHHUs, IPOEKTA, CAMOCTOSATEIBHO BBIOUPAaTh (POPMAT BBICTYILUICHHS
¢ y4€ToM 3aja4 MPE3CHTAIUUA U OCOOEHHOCTEH ayJUTOpHUH;

MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHAHOW U UHAUBUYaIbHOMN
paboTHI MPU PEIICHUU YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

MPUHUMATD 11€JIb COBMECTHOMU JIEATEIIbHOCTH, INIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM pabOThI, paclpeaesaTh BUAbI paboT, JOrOBaprUBaTHCS,
00CyXIaTh MPOIIECC U PEe3yabTaT padOoThI, 0000IaTh MHEHHUS HECKOJIBKHUX
JIFOJICH

y4acTBOBATh B TPYMIOBBIX (popMax paboThl (00CykKIAeHHs, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMBI U IPYTUE), BBITIOIHATH CBOIO YacTh PaOOTHI
¥ KOOPJMHUPOBATH CBOM JIEUCTBUSI C IPYTUMHU WICHAMH KOMaH/Ibl,
OLICHMBATh KaUY€CTBO CBOET0 BKJIaJla B OOIIUNA MPOIYKT MO KPUTEPHUSM,

c(hopMyJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHUCTBUS.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

CaMOCTOSITEIbHO COCTABJISATH IJIaH, aJlTOPUTM pEelIeHUs 3a]1auu (WIH €ro
4acTh), BIOUPATh CIIOCOO pelieHus ¢ Y4ETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEN, apr'yMEHTUPOBATh U KOPPEKTUPOBATH

BapUAHTHI PENICHUH C YIETOM HOBOW MHGOPMAIIHIH.

CﬂMOKOHTpOJ’lb, AMOIMOHAJIbHBIN HHTEJIEKT:

BJIAJETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpOIlecca U pe3yJibTrara

PCUICHUA MaTEeMaTHU4YECKOM 3aJa4M,



® MpPEIBUAECTh TPYAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTH IIPU PEIIEHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBHI B JICATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;
® OIICHMBATh COOTBETCTBUE PE3yiIbTaTa JCSITEIILHOCTH MOCTaBICHHOM 11€U U
YCJIOBUSIM, OOBSICHATh MPUYUHBI JOCTUKEHUS WIIA HETOCTUXKEHUS 11eTH,
HaXOJIUTh OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.
HNPEIMETHBIE PE3YJIBTATDBI

K xoniry oOy4eHust B 7 Kjacce o0OyqaroIIHMACs MOTYUUT CISIYIONNE
pPEAMETHBIE PE3YJIbTATHI:

Yurars nHpOpMAIIKIO, IPEACTABICHHYIO B TA0JIMIIaX, HA TUarpaMmax,
NPEJICTABIATH JIaHHbIE B BUE TaOIUI], CTPOUTH AHUArpaMMbl (CTOJIOMKOBBIE
(cTonb4aThie) U KPYTOBBIE) IO MaCCUBaM 3HAYEHUH.

OnuceIBaTh ¥ UHTEPIIPETUPOBATH PEATBHBIE YUCIIOBBIC TAHHBIE,
npeAcTaBlIeHHbIC B Ta0MUIIaX, HA JUarpaMmmax, rpadukax.

Hcnonw30BaTh 17151 ONMCAHUS IAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU:
cpennee apupMeTHUECKOE, MEuaHa, HauOoIbIIee U HAUMEHbIIIEe 3HAUCHMUS,
pa3max.

Nwmers npencraBieHne o CiiydalHOW U3MEHYHMBOCTH Ha IIPUMEpPax IEH,
bu3nUecKnX BeTWYNH, aHTPOIIOMETPUUECKHX JaHHBIX, UMETh TIPE/ICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koniry oO0yueHust B 8 kiiacce o0y4aromuiics MOTYUUT CIEIYIONINE
IPEAMETHBIE PE3YIbTATHI:

N3Bnekath 1 mpeodpa3zoBeIBaTh HHGOPMALIMIO, TIPEICTABICHHYIO B BUJIE
Ta0ul, AUarpamm, rpauKoB, MPEJACTaBIAThH JaHHBIE B BUJI€ TaOJUII, TUarpamm,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUUECKUX TTOKa3aTeNel: CpeaHuX
3HAYeHUU U Mep paccenuBaHus (pa3Max, JUCIEPCUs U CTAHIAPTHOE OTKIIOHEHUE).

HaxonuTh 4acTOTHI YMCIIOBBIX 3HAYEHUN U 9YaCTOTHI COOBITHIA, B TOM YHCIIC

10 pe3yJIbTaTaM U3MEPEHUN 1 HAaOJII0ICHH.



HaxoauTe BeposSTHOCTH CITydaliHBIX COOBITHI B OMbITaX, 3HAsl BEPOSTHOCTH
AJIEMEHTaPHBIX COOBITUM, B TOM YHUCJIE B OMBITAX C PABHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU COOBITHSIMU.

Hcnonp3oBaTh rpaduueckre MOJETU: AEPEBO CIIy4aliHOTO IKCIIEPUMEHTA,
auarpaMMbl Disiepa, YuciaoBas npsmast.

OnepupoBaTh MOHATUSIMU: MHOKECTBO, IOJIMHOKECTBO, BBIMIOJIHATh
olepaly HaJl MHOXKECTBaMH: 00beIMHEHHUE, TIEpeceueHue, TOMOIHEHNUE,
NEPEUYUCIISITH AIIEMEHTHI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOMXECTB.

Hcnonb3oBaTh rpaduueckoe MpeacTaBiIeHIUE MHOXKECTB U CBSI3E€H MEXKITY
HUMH JIJI1 OIMCAHUS TIPOLIECCOB U SIBJICHUI, B TOM YHCJIE MIPU PELIEHUU 3a7a4 U3
JIPYTrUX y4eOHBIX MPEIMETOB U KYPCOB.

K xoniy oOydenus B 9 kiaacce 00y4aroniuiics MOIy4uT CIAEIYIONINE
MIPEAMETHBIE PE3YIIbTATHI:

N3Bnekats 1 mpeoOdpa3oBeIBaTh HH(OPMALINIO, IPEICTABIECHHYIO B
Pa3TUYHBIX UCTOYHUKAX B BUJIC TAOJHII, TUarpamMm, rpadukoB, IPEACTABIISTh
JaHHBIE B BUJIC TAOJINII, TUarpaMM, rpaduKoB.

PemaTe 3a1aun opraHn3oBaHHBIM MIEPEOOPOM BAPUAHTOB, a TAKKE C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh onucaTenbHbIe XapaKTEPUCTHKH JIJISI MACCUBOB YMCJIOBBIX
JIAHHBIX, B TOM YUCJIE CPEHUE 3HAUCHUSI U MEPBI pACCEUBAHUS.

HaxoauTe 4acTOThl 3HAYEHUN U YACTOTHI COOBITHS, B TOM YHUCJIE MOJB3YSCh
pe3yabTaTaMu NPOBEAEHHBIX U3MEPEHUN U HAOI0ICHUH.

HaxonuTte BEpOSTHOCTH CIy4allHbIX COOBITHI B M3YYE€HHBIX ONBITAX, B TOM
YHCJIE B OMBITaX C PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX
VICTIBITAHUH JI0 TIEPBOTO YCIIEXa, B CEPUAX UCIBITAaHUN bepHyIu.

Nwmetp npencraBiieHUe O CIIy4aiHOM BEJIMYMHE U O PACIIPEICIICHUN

BEPOSATHOCTEMN.



Hwmeth MMpeaACTABIICHUC O 3aKOHC OOJBIINX YHCEII KaK O IMPOABJICHUHU
3aKOHOMCPHOCTH B CHy‘l&ﬁHOfI HN3MCHYMBOCTH U O POJIM 3aKOHA OOJBIINX YHCEIT B

OPHUPOJE U OOILIECTBE.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacoB JJIeKTPOHHbIE
(uudposbIe)
HauMeHoBaHue pa3ie/ioB U
Ne ni/nn Konrpoasnsie IIpakruyeckme = 00pasoBaTelbHbIE
TEM IPOrpaMmMbl Bceero
padoThI padoThI pecypchbl
bu6anorexa IJOK
1 [IpencraBnenue TaHHBIX 7 2
https://m.edsoo.ru/7f415fdc
bu6anoreka LJOK
2 OrnucarenbHasi CTaTUCTUKA 8 1
https://m.edsoo.ru/7f415fdc
bubmunoreka [JOK
3 CrnyyaliHasg U3MEHYUBOCTb 6 1
https://m.edsoo.ru/7f415fdc
bubmmoteka [JOK
4 Benenue B Teoputo rpados 4
https://m.edsoo.ru/7f415fdc
e BeposiTHOCTB M yacToTa 4 1 bubnuoreka [JOK
CIIy4aliHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 O06o06meHue, c 5 bu6auoreka IJOK
CUCTEMATU3alUs 3HAHUN 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
https://m.edsoo.ru/7f415fdc
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8 KVIACC

KosmnuecTBo 4acos DJIeKTPOHHBbIE
(ungpossbie)
HanmeHoBaHue pa3ieioB KonTpoJabHble
Ne ni/nn IlpakTuuyeckue | 00pa3oBaTe/ibHbIE
TeM MPOrPaMMbl Bcero padoThI
padoThI pecypcshl
bubnuoreka [JOK
1 [ToBTOpEeHue Kypca 7 kiacca 4
https://m.edsoo.ru/7f417fb2
5 OnucarenbHasi CTAaTUCTHKA. 4 bubnuoteka IJOK
PaccenBaHye mTaHHBIX https://m.edsoo.ru/7f417fb2
bu6mnorexa IJOK
3 MHoXxecTBa 4
https://m.edsoo.ru/7f417fb2
4 BeposiTHOCTB CiiydallHOTO 6 L bubmmoreka [JOK
COOBITHS https://m.edsoo.ru/7f417fb2
bubnmoreka LJOK
5 Brenenue B Teoputo rpados 4
https://m.edsoo.ru/7f417fb2
bu6mnorexa IJOK
6 Cny4daitHpie COObITHUS 8

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
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bu6mnorexa IJOK
https://m.edsoo.ru/7f417fb2



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

9 KVIIACC

KoauyecTBO yacos DJIEeKTPOHHbIE
Ne HauMeHoBaHue pa3iesioB U (ungposbie)
Kontpoabusie IIpakruyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBareJibHbIE
padoThI padoThI
pecypchbl
bubnuoreka [JOK
1 IToBTOpenue kypca 8 kiacca 4
https://m.edsoo0.ru/7f41a302
bu6anoreka LIOK
2 DneMeHThl KOMOMHATOPUKU 4 1
https://m.edsoo.ru/7f41a302
3 I'eomerpuueckas 4 bubnuoreka [JOK
BEPOSITHOCTD https://m.edsoo.ru/7f41a302
bu6mmorexa IJOK
4 UcnbiTanus bepuymu 6 1
https://m.edsoo.ru/7f41a302
bu6anorexa IJOK
5 CrnyJaitnas BeTM4rHa 6
https://m.edsoo.ru/7f41a302
bu6anoreka LIOK
6 O060011eH1E, KOHTPOJIb 10 1
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
https://m.edsoo.ru/7f41a302
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HNPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJILHON ITPOI'PAMMBI

7 KIIACC
Kon IIpoBepsieMble MpeaAMeTHBIE Pe3yabTATHI 0CBOEHUSA
NMpoBepPsAeMOr0o  OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOT'O
pe3yJjbTara 00111er0 00pa3oBaHusA
5 BeposaTtHOCTh M cTaTUCTHKA
Yurarh nHPpOpMAIIKIO, TPEACTABICHHYIO B TA0IMIIaX, HA
- IuarpaMMax, IpeCTaBIsATh JaHHBIC B BUC TaOuII,
' CTPOUTH JTHArPaMMBbI (CTOJIOMKOBBIE (CTOJIOUYATHIC) U
KpPYTOBBIE) 10 MACCUBAaM 3HAUCHHM
OrnuceIBaTh U HHTEPIIPETUPOBATH peaTbHbIC YUCIOBBIC
5.2 JaHHBIC, TIPEICTABJIICHHBIC B TA0IMIaX, HA JUArpaMMax,
rpadukax
Wcnonp30BaTh 11 OMUCAHUS JAHHBIX CTATUCTUYCCKUE
5.3 XapaKTEPUCTUKU: CpeliHee apupMeTuiecKoe, MearaHa,
HauOOoJIbIIIee M HAMMEHBIIIEe 3HAYEHUS, pa3Max
Nwmeth npescTaBieHue o Ciy4yaHON N3MEHYMBOCTH Ha
- npuMepax 1eH, PU3NYECKUX BETUYHH,
' AHTPOITOMETPHUYECKHUX JTAHHBIX, UMETh MPEJACTABICHHUE O
CTaTUCTUYECKON YCTOMYMBOCTHU
8 KUIACC
Koxa IIpoBepsieMble MpeaAMeTHBbIE Pe3YJIbTAThHI 0CBOCHUS
NpoBepsieMOr0  OCHOBHOI 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOI'O
pe3yJbTara 0011ero od0pasoBaHus




5.1

BeposATtHOCTB M cTaTUCTHKA

W3Bnekate 1 mpeoOdpa3oBeIBaTh UH(OPMAIIHIO,
MIPE/ICTABJIICHHYIO B BUJIC TAOJIHII, TUAarpamMm, rpaduKoB,
IIPEACTABIIATH IaHHBIC B BUC TAOJIHII, THArpaMM,

rpadukoB

5.2

OnuceIBaTh JaHHBIC C IIOMOIIBIO CTATUCTHYCCKHUX
IOKa3aTesel: CpCaAHUX 3HAYCHUHN U MCP paCcCCUBaAHUA

(pa3max, qucnepcus U CTaHJapTHOE OTKIOHEHHUE)

5.3

HaxoauTpe 4aCTOTHI YMCIOBBIX 3HAYEHUN U YACTOTHI
COOBITHI1, B TOM YHUCIIE 110 Pe3yJbTaTaM U3MEPEHUI U

HaOIIOICHUIT

5.4

Haxonute BeposSTHOCTH CITy4alHBIX COOBITHIA B OMBITAX,
3HAasi BEPOSTHOCTH DJIEMEHTAPHBIX COOBITUH, B TOM
YHUCJIE B ONBITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU

COOBITHUSIMU

5.5

Hcnonp3oBaThk rpauueckiue MOAENN: AEPEBO
CIIy4alHOT'O 3KCIIEpUMEHTA, IUarpaMmbl DHIepa,

quCJioBasd mnpsamas

5.6

OHepHpOBaTB IMOHATHUAMHU: MHOXCECTBO, ITIOAMHOXKCCTBO,
BBIIIOJIHATD OIICpAlK HaJl MHOXKCCTBAMMU: O6T>GI[I/IH6HI/IC,
IMEPCCCUCHUC, JOIOJIHCHHUC, IICPCUUCIIATD 3JICMCHTBI

MHOXCCTB, IIPUMCHATD CBOMCTBA MHO>KECTB

5.7

Hcnonp30BaTh rpaduyeckoe MpeicTaBIeHHEe MHOKECTB
Y CBSI3€M MEXKJ1Yy HUMH JUJISL OITMCAaHMS IIPOLIECCOB U
SABJIEHUH, B TOM YHUCJIE IPU PEIICHUH 3a]1a4 U3 IPYTUX

y4€OHBIX MTPEIMETOB U KYpCOB

9 KVIIACC




Kon
NPoBePsSieMOro

pe3yJbTara

IIpoBepsieMble MpeaMeTHBIE Pe3YJbTATHI 0CBOCHUS
OCHOBHOI1 00pa30BaTeIbHOI MPOrPaMMbl OCHOBHOI'O

00111ero odopasoBaHus

5

BeposaTtHOCTh M cTaTUCTHKA

5.1

N3Bnekats 1 mpeodpa3oBeIBaTh HHGOPMAITHIO,
NPECTABICHHYIO B PA3IMYHBIX ICTOYHHKAX B BHJIE
TaOIUII, TUarpaMM, rpaduKoB, MPEACTABIATH JaHHBIC B

BUJIC TaOJIUII, JUArpamMm, IpapuKoB

5.2

Perats 3aaun opraHu30BaHHBIM MTEPEOOpPOM
BapPUAHTOB, a TAK)KE C UCIOIb30BAHUEM

KOMOHMHATOPHBIX MPABUI U METO/I0B

5.3

Hcnonp30BaTh onucaTeabHbIC XApaKTCPUCTUKHU TJIA
MaCCHBOB YHCJIOBBIX JAdHHBIX, B TOM YHCJIC CPCIHHC

3HAYCHUA U MCPBI paCCCHUBAHUS

5.4

HaxonuTh 4acTOThl 3HaYE€HUHN U YaCTOThI COOBITHS, B
TOM YMCJIE MOJB3YSCh PE3YIbTATaAMH MPOBEIEHHBIX

U3MEPEHUH U HAOII0ICHUM

9.5

HaxonuTte BEpOSTHOCTH CITyYailHbIX COOBITHIA B
M3Y4YEHHBIX OMNBITAX, B TOM YUCJIE B ONBITaX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMU, B
CepUsAX UCIBITAaHUM 110 IIEPBOTO yCIexa, B CEPUAX

ycnbiTaHui bepHyin

5.6

HNmets nipencTaBieHne o Cy4alnHOM BETUYUHE U O

pacupeneneHun BEpOSITHOCTEN

5.7

MMeTh npeAcTaBlIeHNE O 3aKOHE OOJIBIINX YHCEN KaK O
IIPOSIBJICHUH 3aKOHOMEPHOCTH B CIIyYalHOU
M3MEHYUBOCTH U O POJIH 3aKOHA OOJBIINX YHCEN B

MPUPOJE U OOIIEeCTBE




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COJIePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBieHne JaHHBIX B BUJIEC TAOJHII, TUATPAMM, TPAPUKOB.
3anosiHeHUe Ta0JINIl, YTEHUE U MIOCTPOEHUE TarpaMmm
5.1 (cTonOUKOBBIX (CTOMOYATHIX) U KPYTOBBIX). UTeHHE TpaduKoB
peasbHBIX TpoIieccoB. M3Bneuenne nadopmarm u3 guarpamm
¥ TaOJIUII, UCTIONIb30BAHUE M MHTEPITPETAIINS TAHHBIX
OrnucaTenbHasi CTaTUCTUKA: CpeiHEee apuMeTHIecKoe,
- MeanaHa, pa3Max, HauOoJblIee 1 HauMEeHbIIIee 3HAUCHUS
. Habopa YMCNOBBIX JaHHBIX. [IpuMepsl ciayyaiiHoi
U3MEHUYHUBOCTH
Cny4ailHbIil SKCTIEpUMEHT (OTIBIT) U CTy4ailHOE COOBITHE.
. BepositHOCTh M wacToTa. Posib ManoBEpOSTHBIX U MPAKTUYECKH
. JIOCTOBEPHBIX COOBITUH B MPUPOJIE U B o0IIecTBE. MoHeTa u
UTpagbHasi KOCTh B TEOPUH BEPOSITHOCTEH
I'pad, Bepmmna, pedpo. Crenens Bepiuubl. Yuciao pédep u
CyMMapHas CTereHb BepuinH. [IpencraBienue o CBI3HOCTH
5.4 rpada. lenu u uuxnisel. [Tyru B rpadax. O6xox rpada (siinepos
nyth). [IpencraBienue 06 opueHTupoBaHHOM rpade. Pemenue
3a/1a4y ¢ OMOIIIbIO IrpadoB
8 KUIIACC
Kon IIpoBepsieMblii 3jIeMEHT COJIep:KAHUS
5 BeposaTtHOCTh M cTaTUCTHKA
51 [IpencraBnenne qaHHBIX B BUIE TAOHII, TUarpaMm, rpadukoB




5.2

5.3

MHOX€ECTBO, 3IEMEHT MHOKECTBA, MOJIMHOkKECTBO. Onepauu
HaJl MHOKECTBAMHM: OOBEIMHEHHE, IEPECECUEHHE, TOTIOJHEHNE
CaoiicTBa onepalnuii HaJl MHOKECTBAMU: TIEPEMECTUTEIBHOE,

COYCTAaTCIbHOC, pACIIPCACINTCIbHOC, BKIIFOYCHHA

5.4

Hcnonb3oBanue rpaduueckoro npeacTaBieHuss MHOXKECTB JIJIs
OIMCaHUs PEAIIbHBIX NPOLIECCOB U SIBJICHUH, IIPU PELLICHUU

3ajad.

5.5

N3mepenue paccenBanus HaHHbIX. J(ucniepcus U cranaapTHOE

OTKJIOHEHHE YUCIIOBBIX HA00pOB. /narpamma paccenBaHus

5.6

DnemMeHTapHble COOBITHA CaydaitHoro onbiTa. CiydaliHbie

coObITUs. BeposiTHOCTH cOOBITHIA. ONBITHI C PABHOBO3MOKHBIMU
AJIEMEHTapHBIMU COOBITUSAIMU. CiydaiiHbiii BEIOOp. CBsI3b MEXTY
MaJIOBEPOSATHBIMH U MIPAKTUYECKU JJOCTOBEPHBIMU COOBITUSMU B

pUpOjie, OOIIECTBE U HAYKE

5.7

HepeBo. CBoiCTBA 1€pEBbEB: €IMHCTBEHHOCTh MYTH,
CYILIECTBOBAHHUE BUCAYEH BEPIINHBI, CBSA3b MEXKIY YUCIOM
BepIIMH U yucioM péodep. [IpaBuio ymuoxxenus. Pemenue

3a/1a4y ¢ IOMOIIbIO IrpadoB

5.8

[TportuBomonoxHueie coObITHsI. J[narpamma Ditnepa.
OObeauHeHue U repecedeHue coobTuii. HecoBmecTHbIC

coObITusi. Dopmyna CI0KEHUS BEPOSTHOCTEH

5.9

YcnoBHas BCPOATHOCTD. HpaBI/IJIO YMHOKCHHA. HezaBucumeie

COOBITHS

5.10

[IpencraBnenue s3KkciepuMeHTa B BUJE AepeBa. Pemenue 3anau
Ha HaXOXKJICHUE BEPOSITHOCTEN C TOMOIMIBIO AEPEBA CIYYAMHOT O

AKCIIEpUMEHTA, THarpamMmm Jujepa

9 KVIIACC




Kon

IIpoBepsieMbli 3JIEMEHT COAEPKAHUS

3) BeposatHoCTh M cTaTUCTHKA
[IpencraBnenne TaHHBIX B BUIE TaOIUII, TUarpamMm, rpaduKoB,
5.1 UHTEpIpeTalys JaHHbIX. YTeHHEe U MOCTPOCHUE TAOJIHIL,
uarpaMm, rpauKoB MO peaTbHbIM JTaHHBIM
5.2 [TepectanoBku 1 (pakTopuan
5.3 CoueTraHus ¥ YUCIIO COUCTaHU I
£ 4 Tpeyronsauk [lackans. Pemenue 3anad ¢ ncnonap30BaHuEM
. KOMOMHATOPUKH
- ['eomerpuueckas BeposiTHOCTh. CiTydaitHbIi BHIOOP TOUKH 3
' (GuUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTU
UcnsiTanne. Ycnex u Heynada. Cepust UCIIBITAHUN 10 TIEPBOTO
5.6
ycrexa
7 Cepus ucnisiTanuii bepnymiu. BeposatHocTu coObITHil B cepun
. ycnblTaHui bepryinu
5.8 CinyvaiiHas BeIMUMHA U paclpeieNIeHHe BEPOSITHOCTEN
Marematnueckoe oxunanue u aucnepcus. [pumepst
5.9 MaTEMaTUYECKOI0 OXKUAHUS KaK TEOPETUYECKOr O CPEIHErO
3HAYECHUS BEJIMUUHbI
510 MaremMaTn4eckoe O)KUIaHNUE U TUCIIEPCHS] CIIyYaHON BEJIMYUHBI
' «UHCIIO YCTIEXOB B CEPUU UCIBITAHUN bepHym»
[TousTue o 3akoHe OonbiKX yucen. 3MepeHnue BeposTHOCTEN ¢
5.11 MOMOIIIBIO YacTOT. Posib ¥ 3HaueHMe 3aK0Ha OOIBIITUX YHCEIl B

MPUPOJI€ U OOIIECTBE




HNPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
INPOTPAMMBI OCHOBHOI'O OBHIET'O OBPA3OBAHMUA

Kon
NPOBEPSEMOro

TpeOOBaHUA

IIpoBepsieMble TPeOOBaHUS K NMPeAMETHBIM
pe3yJibTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMbl OCHOBHOI'O 00111er0o 00pa3oBaHMs HA OCHOBE

ProcC

YMeHue onepupoBaTh NOHITUSIMU: MHOXECTBO,
MOJIMHOXECTBO, ONlE€palluy Hajl MHOYKECTBAMU; YMEHHUE
OIepUpOBaTh NOHATUAMMU: Tpad, CBI3HBIN rpad, AepeBo,
LUKJI, IPUMEHSATh UX IPU PELICHUHU 3a/1a4; YMEHUE
UCTIOJIb30BaTh TpaduuecKoe MpeaCTaBICHUEe MHOKECTB AJIs
OIHMCAHMSI PEATIBHBIX MTPOLIECCOB U SIBJIICHUM, ITPU PELICHUU

3a/1a4y U3 JPYruxX y4eOHBIX MPEAMETOB

YMeHue OIICPHUPOBATH IOHATHUAMMU: OIIPCACIICHUC, AKCHUOMA,
TCOpEMaA, 10KA3aTCIbCTBO, YMCHUC PACIIO3HABATb NCTUHHLIC
H JIOKHBIC BBICKA3bIBAHHSA, IPUBOAUTD IIPUMCPLI 1
KOHTPIIPUMCEPHLI, CTPONUTH BbBICKA3bIBAHUA U OTPULIAHMA

BBICKA3bIBAHUI

YMeHue onepupoBaTh NOHITUSIMU: HATYPAJTIbHOE YKCIIO,
MIPOCTOE U COCTABHOE YUCJIIO, ACIIMMOCTh HATYPAIbHBIX
4yucen, NPU3HAKU ACIIMMOCTH, 1I€JI0€ YHUCII0, MOJIyJIb YHUCIIA,
OOBIKHOBEHHAs IpO0b U JAeCATUYHAS IPO0b, CTAaHIAPTHHIN
BU/I YKCJIA, PAIIMOHATILHOE YHCII0, UPPAILIMOHATIEHOE YHCIIO,
apu@MeTHYeCcCKuil KBaJpaTHbIN KOPEHb; YMEHUE BHITIOIHSTh
JIEHCTBHS C YUCJIaMU, CPAaBHUBATh U YIOPSI0YUBATH YHUCIIA,

MMPpCACTABIATh YMCJIa Ha KOOp)II/IHaTHOﬁ HpHMOﬁ, OKPYTJIATH




quciia, YMCHUC JCIaTh IPUKHUAKY H OLICHKY pPE3yjibTaTa

BBIYUCIICHUMN

YMeHue ornepupoBaTh NOHITUAMU: CTENEHD C LEIbIM
nokasaresieM, apupMeTHIECKUN KBaJIPATHBI KOPEHb,
MHOTOWIEH, ainredpandeckast ApoOb, TOKIAECTBO; 3HAKOMCTBO
C KOPHEM HaTypaJIbHOW CTENEHU OOJIbIIE €IUHUIIBI; YMEHUE
BBITIOJIHATH pacu€Thbl o popmyiam, mpeoOpa3zoBaHus LETbIX,
JPOOHO-PAITMOHATBHBIX BBIPAKEHUM U BBIPAKECHHM C
KOPHSIMH, pPa3JI0K€HHE MHOTOWIEHA HA MHOKUTEIHU, B TOM
YHCJIE C UCIIOJIb30BaHUEM (HOPMYIT pa3HOCTH KBaJAPaTOB U

KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHUSAMUA: YHCIOBOE PABEHCTBO,
YPaBHEHHUE C OJTHOW MEPEMEHHOM, YUCIOBOE HEPABEHCTRBO,
HEPABEHCTBO C IIEPEMEHHON; YMEHUE PELIATh JUHEUHBIE U
KBaJIpaTHbIC YpaBHEHUS, TPOOHO-pAllMOHAIbHBIC YPaBHEHUS
C OJHOW MEPEMEHHOM, CUCTEMBI ABYX JINHEUHBIX YPABHEHUH,
JIMHEHBIC HEPABEHCTBA U UX CUCTEMBbI, KBaJpaTHbIC U
JIPOOHO-paIlMOHAIBLHBIE HEPABEHCTBA C OJTHOU MEPEMEHHOM,
B TOM YHCJIE TTPU PEUICHUM 33/1a4 U3 IPYTUX NPEAMETOB U
MPAKTUYECKUX 3a7a4; YMEHHUE UCIIOJIb30BATh KOOPAUHATHYIO
MPSIMYIO ¥ KOOPJAUHATHYIO TUIOCKOCTh JIJISI M300payKeHUS

pELICHUN YpAaBHEHU, HEPABEHCTB U CUCTEM

YMenue onepupoBaTh MOHATUAMU: (PYHKIIHS, Tpaduk
byHKIMY, HYJIW QYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
IPOMEXKYTKH BO3pacTaHus, yObIBaHUS, HANOOJbIIIEE 1
HavMCHbIIIee 3HAYCHHS (DYHKIINU; YMEHHE OTIepUPOBAThH
MOHATUAMU: TIPSAMast TPOTIOPITUOHAIBHOCTD, JIMHCHHAS

byHKUMA, KBagpaTuuHas QyHKIMs, oOpaTHas




MPOMOPIIUOHATILHOCTD, Mapabona, runepOoia; yMeHue
CTpOUTh Tpapuku GyHKUUN, UCIIONB30BATh IPAPUKU IJIs
OIpEEIICHHs CBOMCTB MPOLECCOB U 3aBUCUMOCTEH, JJIs
peleHus 3a71a4 U3 Ipyrux yuyeOHbIX MPEIMETOB U pealbHON
’KM3HU; YMEHUE BhIpaxaTh (POpMyIaMH 3aBUCUIMOCTH MEXTY

BCIIMYNMHaAMHU

YMeHUE ONEpUpPOBATh MOHATUAMMU: IIOCIIEI0BATEIBHOCT,

apudmeTnyeckas U TeoMeTpuiecKas Mporpeccuu; yMeHue
UCII0JIb30BaTh CBOWCTBA MOCIIEA0BATEIBHOCTEH, POPMYJIBI
CYMMBI U OOLIETr0O WICHA MPHU PELIEHUH 3a/1a4, B TOM YHUCIIE

3a/1a4 U3 APYruX Y4EOHBIX MPEIMETOB U PEeaIbHON KU3HU

YMeHue peath 3aJja4u pa3HbIX TUIOB (B TOM YHUCIE Ha
MIPOLICHTHI, IOJIM U YaCTH, IBI)KCHHE, paboTy, IIEHy TOBapOB
¥ CTOUMOCTH TTOKYTIOK M YCITyT, HAJIOTH, 3aJa41 U3 00JIacTH
yIpaBJICHUS] TUYHBIMU U CEMEWMHBIMU (DUHAHCAMM); YMEHUE
COCTaBIIATh BHIPAXKEHUS, yPABHEHUS, HEPABEHCTBA U
CUCTEMBI 110 YCIIOBUIO 33/1a4H, UCCIIEI0BATh MOJIyYEeHHOE
pelieHre U OIEHUBATh MPaBIONOA00HOCTD MOTYUYEHHBIX

pE3yJIbTATOB

YMeHnue onepupoBaTh MOHITUAMU: (PUTYpa, TOUKA, OTPE3OK,
npsiMasi, J1y4, JIOMaHasi, yrojl, MHOrOyrOJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIA U PABHOCTOPOHHUH TPEYTOIbHUKH,
MPSIMOYTOJILHBIN TPEYrOIbHUK, MEIUaHa, OMCCEeKTpHca U
BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK, TTapaslIeIOrpaMM,
pOMO, MPSIMOYTOJILHUK, KBaJIpaT, TPAMeEIs; OKPY>KHOCTb,
KpYT, KacaTeJabHasi; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU
dburypamu; ymeHue peniath 3a7a4u, B TOM YHUCIIC U3

HOBCQHHCBHOﬁ JKM3HH, Ha HAXOXKICHHUEC r’COMCTPUICCKUX




10

BEJIMYMH C MPUMEHEHUEM U3yUYEHHBIX CBOUCTB PUTYp U

(dakToB

YMeHnue onepupoBaTh MOHITHSIMU: PAaBEHCTBO GUTYD,
PaBEHCTBO TPEYTOJbLHUKOB; MapalIeIbHOCTh U
MEPIEHANKYIIPHOCTD MPSIMBIX, YTOJI MEXITY MPSIMBIMH,
NePHEeHANKYIIAP, HAKJIOHHAS, POEKIU, 1ogooue Gpuryp,
NO07]00HBIE TPEYTOJIBHUKH, CAMMETPHS OTHOCHTEIHHO TOUKU
U TIPSIMOM; YMEHHE pacro3HaBaTh PaBEHCTBO, CAMMETPHIO U
nogobue Guryp, napaieNbHOCTh U IEPIICHIUKYISIPHOCTD

IIPSAMBIX B OKPY>KAIOLLIEM MUPE

11

YMeHue onepupoBaTh NOHATUAMU: JUIMHA, PACCTOSIHUE, YT O
(BeIMUMHA yria, CAHYC U KOCHHYC yTJja TPEeyroJlbHUKa),
IUIOLIA/1b; YMEHHE OLIEHUBATH pa3MePbl IPEIAMETOB U
00BEKTOB B OKPY’KAIOILIEM MUPE; YMEHHE IPUMEHSTh
(bopMyIibl IEpUMETpa U IJIOMAAN MHOTOYT OJIbHUKOB, JUTMHBI
OKPY>KHOCTH U IUIOUIaIA Kpyra, 00beMa MpsiMOYTOJIbHOI'0
napajujieNnenurneia; yMeHue NpuMeHsTh IPU3HAKU paBeHCTBA
TPEYroJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy [ludaropa, Tpuronomerpuyeckrie COOTHOIIEHUS

JUISL BBIYMCIICHUS JIJIUH, PACCTOSIHUM, TUIOIIAAEH

12

YMeHune n300paxkath miockue GUrypbsl 1 iX KOMOMHALUHY,
MPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C ITIOMOIIBIO
YEePTEKHBIX NHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB 110

TCKCTOBOMY WJIKM CUMBOJIbBHOMY OIIMCAHHUIO

13

YMeHue OIICPUPOBATH MMOHATUAMMU: IIPAMOYTOJIbHAA CUCTCMaA
KOOpAWHAT,; KOOPAWHATHI TOYKH, BEKTOP, CyYMMa BECKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YKUCJIO, CKAJIAPHOC ITPOU3BCIACHHUC

BCKTOPOB, YMCHHC MCITIOJB30BATb BEKTOPLI U KOOPAWHATLI
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JJIL IPEACTABJICHUS JAHHBIX U PCIICHUSA 3a/1a4, B TOM YHCJIC

U3 IPYTUX YYEOHBIX MPEAMETOB U PEaTbHON KU3HU

YMeHnue onepupoBaTh MOHITHUSAMU: CTOJIONKOBBIC U
KpPYTOBbIE TMarpaMMbl, TaOIHIIbI, CpeiHee aprudMeTHIECKOe,
MearaHa, HanOoIbIllee U HANMEHbIIIEE 3HAUCHUS, pa3Max
YHICIIOBOTO HAOOpa; yMEHUE U3BIIEKaTh, HHTEPIIPETUPOBATD U
npeoOpa3oBeIBaTh HH()OPMAIIHIO, TIPEICTABICHHYIO B
Ta0NMIaxX U HA AUarpaMMax, OTPaKaroIlyl0 CBOMCTBA U
XapaKTEePUCTUKH PEATbHBIX MPOIIECCOB U SBIICHUI; YMEHHE

pacino3dHaBaTb U3MCHYHMBBIC BEJIMYMHBI B OKPYXKAIOIIEM MHUPC

15

YMeHue onepupoBaTh NOHATUSAMU: CIYYaWHBINA OIBIT
(CITyqaifHBIN YKCIIEPUMEHT), JIEMEHTAPHOE COOBITHE
(371eMeHTapHBINA HCXO0/T) CIIy4ailHOrO OIbITa, Cy4aliHOe
cOOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE HAaXOUTh
BEPOSITHOCTHU CIyYalHBIX COOBITHIA B ONBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU; YMEHUE
pemaTh 3a7a4u METOI0M OpraHW30BAHHOIO Iepedopa u C
UCIOJIb30BAaHUEM IIPABUJIA YMHOKEHUS; YMEHUE OLIEHUBATh
BEPOSITHOCTH PEabHBIX COOBITUH U SBJICHUH, TOHUMATh
POJIb MPAKTUYECKHU JOCTOBEPHBIX U MAJIOBEPOATHBIX
COOBITHH B OKPY>KAIOIIEM MUPE U B KU3HU; 3HAKOMCTBO C
MOHATHEM HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM

OOIBIINX YKCEII ¥ €T0 POJIbIO B MACCOBBIX ABJICHUAX

16

YMeHue BbIOUpaTh MOAXOAAIIUN U3YUYSHHBIH METOT TS
perieHus 3a1a4u, IPUBOJIUTH IPUMEPHI MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEH B MPUPOJIC U KU3HHU, PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MaTEMAaTHUKHU B UCKYCCTBE, OMUCHIBATH

OTACJIbHBIC BBIJAOMKUCECA PE3YIIbTAThI, IIOTYUYCHHBIC B XO/1€




Pa3BUTHUA MAaTCMATHUKHU KaK HAYKH, IIPUBOANTH ITPUMCPbI
MaTEMATHYCCKUX OTKpBITI/Iﬁ " UX aBTOPOB B OTE€UYECTBECHHOM

Y BCEMUPHOU UCTOPHUH




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon IIpoBepsieMblil 3JIEMEHT COACPKAHUS

1 Yucia ¥ BBIYMCIIEHUS

1.1 HaTypaHBHI)IG M O CJIBIC YHCJIA. HpI/ISHaKI/I JACIINMOCTH L CJIBIX YHUCCII

OOBIKHOBEHHBIE U JECATUUHBIE POOH, POILEHTHI, OECKOHEUHbIE

L MepUOANYECKUE TPOoOU
13 PannonanbHbie yncna. Apudmernueckue onepanuu ¢
' palOHAJIBHBIMA YMCIAMHU
14 JleiicTBuTeNnbHBIC YUCTa. ApudmMeTrnueckue onepaiuu ¢
' NEHCTBUTEIBHBIMU YUCIAMU
L5 [TpubnukE€HHBIE BBIYUCIEHUS, TIPABUIIa OKPYTIEHUS, TPUKUIKA U
' OLICHKA pe3yJIbTaTa BEIYMCICHUIN
2 AnreOpanyecKkue BbIpaKEeHUs

2.1 bykBeHHbIE BbIpaKeHUS (BBIPAKEHUS C IEPEMEHHBIMM )

Crenenb ¢ nenbiM nokaszarenem. CTeneHs ¢ palroHaIbHbIM
2.2

noka3aresieM. CBOMCTBA CTEIICHU

2.3 MHuoOro4wieHsl

2.4 Anrebpandeckas Ipoob

Apudmernueckunii KOpeHb HaTypaJIbHOM cTeneHu. JlelcTBus ¢

= apu(METHICCKUMHU KOPHAMHU HATYPaTbHOM CTEIICHU
3 VYpaBHeHUS U HEPABEHCTBA
a1 [enbie v IpoOHO-paMOHAIBHEIE YpaBHEHUsI. CUCTEMBI U
' COBOKYITHOCTH YpaBHCHHI
32 [enbie 1 TpoOHO-paMOHANTBHBIE HepaBeHCTBA. CHCTEMBI

COBOKYITHOCTH HCPABCHCTB

3.3 Pemenme TekCTOBBIX 3a1a4




YucnoBkIe MOCIEI0BATECILHOCTH

4.1 ITocaenoBaTeabHOCTH, CITOCOOBI 3aJaHUS ITOCIIEIOBATEIBHOCTEH
42 Apudmernueckas u reomeTpudeckas nporpeccur. opmyiia CI0XKHBIX
' MIPOLIEHTOB
5 D yHKIIUU
@OyHKIUs, cnocoOsl 3aaanus PyHkuuu. I'paduk pynkuuu. O6mactb
oIpeneIeHNs] © MHOXKECTBO 3HaueHni GyHKmu. Hymn QyHknmm.
5.1. | IIpomexyTKu 3HAKOMOCTOSHCTBA. [[pOMEXyTKH MOHOTOHHOCTH
¢byHkunu. MakcuiMyMbl 1 MUHUMYMBI QyHKIIMU. Hanbomnpiiee u
HauMEHbIlIee 3HaYeHNE (PYHKIIMN Ha TIPOMEXKYTKE
6 KoopannaTel Ha IpAMOM U IIIOCKOCTH
6.1 KoopaunaTtHas npsimast
6.2 | JlexkapTOBBbI KOOPJIMHATHI HA MIIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue (pUrypbl 1 KX CBOMCTBA
7.2 | TpeyroabHUK
7.3 MHOroyrojibHUKH
7.4 OKpYXHOCTb U KpyT
7.5 | H3mepeHue reoMeTpUYECKUX BETUUYHH
7.6 BekTopsl Ha MI0CKOCTH
8 BeposTHOCTh ¥ cTaTHCTHKA
8.1 OnucarenbHasi CTaTUCTUKA
8.2 BepostHOCTH
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 | I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA
VYuebnuk «BepostHocTs u ctatuctuka 7 — 9» U.P. Beicorkmii, U.B. Amenko.
Mockga. «IIpocsemenue» 2024r.
METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJISA u
HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
1.Bcs snemenTtapHas matematuka: CpenHss MaTeMaTHuecKasi HHTEPHET-1IKOoJIa
(http://www.bymath.net)
2.3a7a4u 10 reoMeTpUr: HHPOPMALIMOHHO-TIOMCKOBAsi CUCTEMA
(http://zadachi.mccme.ru)
3.MaremaTnka B TOMOIIb IIKOJBHUKY U CTYACHTY (TECTHI 10 MaTeMaTuke online)
(http://www.mathtest.ru)
4 Maremaruka. lIkona. bynymee. Cait yuurens marematuku A.B. [lleBknna
(http://www.shevkin.ru)
5.Marematuueckoe oOpazoBaHue: MPOINLIOE U HacTosllee. HTepHeT-0ubnroreka
o MeToauKe npenoaaBanus matematuku (http://www.mathedu.ru/)
6.Caiit anemeHTapHoi MmaremMaTuku Jmutpus ['yiuHa
(http://www.mathnet.spb.ru)
7.0¢unmanbubiil nHGopMaronHsid nopran EID (http://www.ege.edu.ru/)
8.0Onmumnuazsl. [napranka EI'D no MareMaTuke: BapuaHThbl, peLLICHUs
(http://shpargalkaege.ru/)
9.Poccuiickasi cTpaHHIla MEKAYHAPOJHOTO MaTEMaTHUYECKOr0 KOHKypca

«Kenrypy» (http://mathkang.ru/)

10.®dectuBanp neparorndeckux uaei «OTKPBITHIA ypok» (TIpernojaBanmue
matematuku) (http://festival.1september.ru/arti cles/subjects/1)
11.Caiit Anekcanapa AnekcanapoBuda JlapuHa (MaTemMaTHKa, PEIETUTOP)

(http://alexlarin.net/)


http://mathkang.ru/

12.Caiit yuurens matematuku Enenst MuxaiinoBasl CaB4eHKO
(http://lesavchen.ucoz.ru/)

13.Caiit penepanpbHOro HHCTUTYTA MeAarorndeckux n3mepenuit (http:/fipi.ru/)
14.Bcs MmaremaTtrka — BbICIIasi MaTEMATUKA, IPUKIIAHAS MATEMATHKA,
MaTeMaTU4YECKUEe METO/IbI B SKOHOMUKE, (PUHAHCOBAsi MaTeMaTHKa
(http://www.allmath.ru/)

15.Math.ru (http://www.math.ru/)



http://www.math.ru/
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