PABOYASA TIPOI'PAMMA
yueOHoOro npeamera «BeposiTHOCTD M CTaTHCTHKA.
ba3oBblil ypoBeHb»
i ooydaromuxcst 10-11 ximaccon
MHHOACHUTEJIBHASA 3AIINCKA

Paboyas nporpamma yaeOHOTO Kypca «BeposaTHOCTh U CTaTUCTHKa» 0A30BOTO YPOBHS IS
obyuarormuxcss 10 —11 xmaccoB paspaboraHa Ha ocHoBe DenepaibHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNLHOTO CTaHAApTa CpEeNHEro oOmero ooOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, NPEIbSIBISIEMbIX K MaTeMaTHYecKOMYy oOOpa3oBaHHUIO, M TpaauLui
poccuiickoro oOpa3oBanus. Peanmzanusi mporpaMmbl 00€CII€UHMBAET OBJIAJICHUE KIFOUYEBBHIMU
KOMITETEHIUSIMU, COCTaBJISIOLIMMHU OCHOBY JJIsi CAMOPAa3BUTHS M HENPEPHIBHOTO 00pazoBaHus,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TMO3HABATEJIBHOTO Ppa3BUTUS JIMYHOCTU
00yJaronuxcs.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

VYu4eOHblil Kypc «BeposiTHOCTh 1 cTaTuCTHKa» 0a30BOr0 YPOBHSI SIBISETCS MPOJOKEHUEM
U pa3BUTHEM OJIHOMMEHHOTO Yy4eOHOro Kypca 0a30BOro ypoBHsS OCHOBHOM mikoJibl. Kypc
npenHazHayeH uis GOpMUPOBAHUS y OOYYarOMIMXCSl CTAaTUCTHUECKON KYJNbTYpbl M NOHHMaHUS
pOJIN TEOPHHM BEPOSITHOCTEH Kak MaTeMaTHUYeCKOTO MHCTPYMEHTa JUIsl M3Y4YeHHs CIydalHBIX
coObITH, BenMUMH U mporeccoB. [Ipu wu3ydeHun Kypca oOOramarwTcs MpeICTaBICHUS
yyYaluxcs 0 METo/IaX UCCIIEJOBaHHs H3MEHUYMBOTO MHpA, Pa3BUBAETCS TOHUMaHUE 3HAUUMOCTH
U OOIIHOCTHM MaTeMaTHYEeCKHX METOJOB IMO3HAHHUS KaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAayYHOT'O MUPOBO33PEHHUSL.

ConepxaHue Kypca HampaBJI€HO Ha 3aKPEIUICHWE 3HAHWM, MOJYYEHHBIX NPU U3yYEHUU
Kypca OCHOBHOM IIKOJIBI W Ha pa3BUTHE MPEICTABICHUW O CIy4ailHbIX BEJIMYMHAX U
B3aMMOCBS3X MEXIY HHMMH Ha BaXHBIX IPUMEPAX, CIOKETBl KOTOPBIX IOYEPIHYTHI U3
OKPYXAaIOILEro MUPA.

B cooTBercTBUU € yKa3aHHBIMHU LIENISIMU B CTPYKType y4eOHOro kypca «BeposTHOCTH U
CTaTUCTUKa» CpeJHeW IIKOJbI Ha 0a30BOM YypPOBHE BBIJEICHBI CIEAYIOIINE OCHOBHBIE
cozepkarenbHble TUHUU: «CiaydaiiHble cOOBITHS U BeposATHOCTHY, «CiydaiiHble BETUYMHBI U
3aKOH OOJIBIINX YHCET.

Baxnyio uacth Kypca 3aHHMaeT U3y4eHHE TE€OMETPUYECKOr0 M OMHOMHAIHLHOIO
pacmpeieneHuid M 3HAaKOMCTBO C HMX HENPEPbIBHBIMU aHAJIOraMM — TIOKa3aTelbHBIM M
HOPMAaJIbHBIM paclpeieICHUsMH.

Conepxanne nuHuM «CrnydaliHble COOBITHS U BEPOSITHOCTU» CIY)KUT OCHOBOM Iis
dbopMUpOBaHMST TPEACTABICHUNH O paclpeleleHUH BEPOSTHOCTEH MeEXAYy 3HaYCHHUSIMU
CIIydallHbIX BEJIMYMH, a TAKXKE 3Ta JIMHUSA HeoOXouMa Kak 0a3a JUisi u3ydeHUs 3aKOHa OOJBIINX
yucen — (pyHIaMEHTaJIbHOTO 3aKOHA, JEHCTBYIOIIETO B MPHUPOJE M OOIIECTBE M HMEIOIEro
MaTeMatuyeckyro  Qgopmanmzanuio. CaM  3akoH  OONBIIMX  YHMCed IpeJlaraercs B
03HAKOMUTENBHOU (hOpME ¢ MUHUMAJIbHBIM UCIOJIb30BAHUEM MAaTEMAaTHUECKOTO (popMain3ma.

Tewmsl, cBsI3aHHBIE C HENPEPBIBHBIMU CIYyYalHBIMU BEJINYMHAMM, aKIEHTUPYIOT BHUMAaHUE
IIKOJIBHUKOB Ha ONMCAHMM M M3YYEHHMM CIy4alHBIX SBJICHUH C TOMOILBIO HENPEPHIBHBIX
¢ynkuuii. OCHOBHOE BHUMAaHHUE YIIENISIETCs TOKA3aTeIbHOMY U HOPMaJIbHOMY paclipele/IeHUsIM,
OpU OTOM TMpeNnojaraeTcs O3HAaKOMHUTEIbHOE U3yYeHHe MaTepuana 0e3 J0Ka3aTeslbCTB
MPUMEHSEMBIX (DAaKTOB.



MECTO KYPCA B YYEBHOM IIJIAHE

Ha m3yuenue kypca «BeposTHOCTh M CTaTHUCTHKa» Ha 0a30BOM ypOBHE OTBOAMTCS | 4ac B
HEJIENIO B TEYEHUE KaXKI0T0 To1a 00ydeHus, Bcero 68 yueOHbIX YacoB.

COJAEP/KAHUE YYEBHOT' O KYPCA

10 KJIACC

[IpencraBienue naHHBIX ¢ MOMOUIbIO0 Tabmul u auarpamm. CpenHee apudmernyeckoe,
MeJuaHa, HauOoJsblllee M HaUMEHbIIeEe 3HAUYEHUs, pa3Max, AUCIEPCUs U CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB.

CriydaiiHple KCIIEPUMEHTHI (OTBITHI) M CIy9ailHble COOBITHS. DIIEMEHTapHBIE COOBITHS
(ucxonpl). BepodrHoCTh cilydaliHOTO COOBITHS. BIM30CTh 4acTOTBI M BEPOSATHOCTH COOBITHH.
CrnyyaiiHble OIBITHI C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU. BeposiTHOCTH cOOBITHIT
B ONBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSMHU.

Omneparnuu HaJ COOBITUSIMU: TIepeceueHre, 00bEeIMHEHHUE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyiia ClI0KeHUs BEPOATHOCTEN.

VYcnoBHas BEPOSTHOCTh. Y MHOXKEHHE BEPOSTHOCTEN. JlepeBO CIy4ailHOTO HKCIIEPUMEHTA.
dopmyra moaHOM BepoaTHOCTH. HezaBucuMBbIie COOBITHS.

KomOunatopHoe npaBuiio ymHoxeHus. [lepecranoBku u ¢akropuan. Yucno coueraHuil.
Tpeyronbuuk [Tackansa. @opmyna 6uHoma HeroToHa.

bunapHbIii cimydaliHbIN ONBIT (MCTIBITAHKE), YCIEX U HeyAada. HezaBucHMble HCIIBITAHUSL.
Cepusi He3aBUCHMBIX HCHBITAHUH a0 nepBoro ycmexa. Cepus HE3aBUCUMBIX HCIBITAaHUI
bepnymu.

Cnyualinass BenuuuHa. Pacnpenenenue BepoATHOCTEH. [luarpamma pacnpeneneHus.
ITpumeps! pacnpeneneHuii, B TOM YHCIIe, TEOMETPUUECKOE U OMHOMUAIIBHOE.

11 KJIACC

UucnoBele  XapaKTEPUCTHKH  CIIyYalHBIX BEIMYHMH: MAaTE€MaTH4eCKOE OKHIAHHE,
JUCIIEPCUs U CTaHIAPTHOE OTKJIOHEHHE. [IpuMephl IpUMeHEeHUsT MaTeMaTUIECKOTrO OKUIaHus, B
TOM 4HCJI€ B 3aJadyax M3 IIOBCEJIHEBHOW JXM3HU. MaremaTHueckoe OXHJIaHHEe OWHApHOU
CIIydalHOM  BelIW4YUHBL.  MaTemMaTuueckoe OXHMJAHUE CYMMBl  CIy4alHBIX  BEJIMYMH.
MaremaTnueckoe 0’KUJaHNe U JUCTIEPCUs T€OMETPUUECKOT0 U OMHOMUAIBHOTO paclpeieeHui.

3aKkoH OOJIBLIMX YMCEN U €ro posib B HayKe, NpUpoje U obiecTBe. BoiGopouHbIii MeTO
HUCCIIEJOBAHUM.

IIpumepbl HENpPEpBIBHBIX CIy4alHbIX BeIWYMH. [IOHATHE O IUIOTHOCTH pacHpenesICHUs.
3ajauy, [pUBOJALIME K HOpMalbHOMY pacnpeneneHuto. llonstue o HopMaabHOM
pacnpeneneHuu.

IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHUS IMpOrpamMMmbl y4eOHOro mnpeamera «MaremaTuka»
XapaKTEePU3YOTCSL:

I'paxnanckoe BocnuTaHue:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW MO3UIMM OOyyaromerocs Kak akTHMBHOTO U
OTBETCTBEHHOI'0 YJI€Ha POCCHUICKOrO OOIIECTBa, MPEACTaBICHUEM O MAaTEeMAaTHYECKUX OCHOBaX
(YHKIMOHMPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHUH, MOpOLEAYp Tpa’kIaHCKOTo oOIIecTBa
(BBIOODPHI, OMpPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAJIbHBIMH HMHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKUHUSIMU U HA3HAYECHUEM.



I[aTpunoTnyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUIMCKOM I'Pa)IaHCKOW MICHTHYHOCTH, YBAXKCHHUS K MPOILJIOMY
U HACTOSAIEMY POCCHUMCKON MaTEeMaTWKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKCHHSIM
POCCHICKHX MAaTEMAaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUIO 3TUX
JTOCTHIKEHHH B IPYTUX HAYKaX, TEXHOJOTHUAX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIINTAHMSA:

OCO3HAHMEM JYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoaa; c(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHHUEM
JOCTHKEHUM HAyKd U JESTEIbHOCThIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOIIEHHEM K MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajady, peHIeHUH, pacCyXJEeHUN; BOCHPUUMYUBOCTBIO K
MaTeMaTHYEeCKUM aclleKTaM pa3IMYHbIX BUJOB HCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATh MAaTeMaTHYEeCKHUE 3HAHUS B HHTEpecax
310pOBOro M Oe3omacHoro oOpas3a »U3HU, OTBETCTBEHHOT'O OTHOLIEHHUS K CBOEMY 3/10POBbBIO
(3n0poBO€ mUTaHME, COATAHCHUPOBAHHBIA PEKUM 3aHATUH M OTHAbIXa, peryisipHas (uznueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIIEHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-O030POBUTEIHHON
NeSITENIbHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IHYHbIM
chepam mpodeccnoHaNbHOM JEsITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccun U peaqTn30BbhIBaTh COOCTBEHHBIC
KU3HEHHBIC IUIaHbl; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaTH4eckoMy oOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TMPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTBIO K AaKTUBHOMY Y4YacTHIO B
pelIeHUN TPAKTUYECKUX 3a]]a4 MAaTEMaTUYECKON HAIIPABIEHHOCTH.

JKO0JI0rH4YecKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKON KYNIbTYpbl, MOHUMAHUEM BIUSHUSA COLUAIBHO-
SKOHOMHYECKHX IPOLIECCOB HA COCTOSIHUE HPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUEM
rJI00aTBPHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOJieM; OpUeHTaluei Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU U pelIeHUus 3a1ad B 00JacTU OKpYXKAIOIIeH cpelbl, MIaHUpOBaHUS
MOCTYINKOB U OLIEHKU UX BO3MOXHBIX HOCJIEACTBUMN JUIsl OKPY)KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTUKH, MTOHUMAaHUEM MaTeMaTHYeCKON HayKH Kak cdepbl
YEJIOBEUYECKOUN EeATEeNIbHOCTH, 3TANOB €€ Pa3BUTHUSA U 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIM3ALINY;
OBJIQJICHUEM $S3bIKOM MAaT€MaTHUKW W MAaTE€MaTUYECKOW KyIbTYypOH KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJSATh MPOECKTHYIO U  HCCIEA0BATEIIbCKYIO JI€ATEIbHOCTh
WHJIMBHUIyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MetanpeaMeTHbIe pe3yIbTaThl OCBOGHHUS MPOrPaMMBbI yaeOHOTO TpeameTa «MaremaTukay

XapaKTepU3yIOTCSd  OBJAJEHUEM  YHMBEPCAJIBHBIMU  HO3HAGAMENbHBIMU  OCliCIBUIMU,



VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANbHBIMU — Pe2YIAMUGHbIMU

oeticmeusimMu.

1) Ynusepcanvnvle no3nasamensnsie oeticmaus, obecnewusaiom gopmuposarue 6a306vix
KOCHUMUBHLIX NPOYECco8 00yUarowmuxcsa (0ceoeHue memooos NOZHAHUS OKPYHCAIOWe20 MUpd,
npuUMeHeHUe 102ULeCKUX, UCCLe008ameNbCKUX Onepayutl, yMeHul pabomams ¢ uHgopmayuet).

Ba3oBble 1oruyeckue neicTBus:
® BBIABIATh W XapaKTEPH30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHYECKHX OOBEKTOB,

MOHATHH, OTHOIICHWH MEXIY THOHITHIMH, (DOpMYITHpOBaTH ONpEACICHUS TOHATUM;
YCTaHABIIMBATh CYIICCTBCHHBIA MPHU3HAK KIACCHU(PUKAIMU, OCHOBAHUS JJsi OOOOIICHUS H
CpaBHCHHSI, KpUTEPHUH TTPOBOAMMOTO aHAIIN3A,

® BOCIPUHWMATH, (GOPMYIHPOBATH W TPEOOPA3OBBHIBATH CYKICHHS: YTBEPIUTCIBHBIC U
OTpHUIATEIIbHBIC, SMHIYHBIC, YaCTHBIC U OOIIHE; YCIIOBHBIC,

® BBIABIIATh MATEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TIPOTHBOpeUHs B (QakTax,
TAHHBIX, HAONIOJICHUSX W YTBEPXKICHHSX; TWpeyiaraTh KPUTCPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUI;

e JleNaTh BBIBOJBI C HKCIIOJIE30BAaHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKITIOUCHHA, YMO3AKITFOUSHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSTEIHHO J0Ka3aTebCTBA MATEMATHYSCKUX YTBEPKIACHHUH (TIPSIMBIEC M OT
MPOTUBHOTO), BBICTPAMBATH APTYMECHTAIMIO, TPUBOJUTH TPUMEPHl W KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXICHUS U BBIBOJIBI,

e BBIOMpATH CIIOCOO perieHus: yueOHO# 3a1auu (CpaBHUBATh HECKOJBKO BApPUAHTOB PEIICHHUS,
BBIOMpATh HAHOOJIEe MOIXOASAINI ¢ YIETOM CaMOCTOSITETIHHO BBIZICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebCcKHe NeHCTBUA:
® UCIOJB30BaTh BOMPOCHI KaK HCCIICAOBATEIILCKANH WHCTPYMEHT IO3HAHUS, (POPMYIUPOBATH

BOTIPOCHI, (YMKCUPYIOIIHE MPOTHBOpPEUUE, MpoOIeMy, yCTaHABIMBAaTh MCKOMOE W JIaHHOE,
(hopMUPOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIHIO, MHCHHE;

® TPOBOJUTH CAMOCTOSITEIILHO  CIUIAHUPOBAHHBIA  JKCIIEPHUMEHT,  HCCICIOBaHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, SIBJICHHUS, MPOIECCa, BHISIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMH, SBICHUSMH, TPOIECCAMHU;

®  CaMOCTOATENBHO (OPMYIMPOBATH OOOOLICHHS M BBIBOJABI MO pE3yiabTaTaM IMPOBEIEHHOTO
HAOJIO/ICHUS, HCCIICJIOBAHUs, OIICHUBAaTh JOCTOBEPHOCTh IMOJYYCHHBIX pE3YJIbTATOB,
BBIBOJIOB H 00O0OIIIEHHIA;

® [IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE MPOIIECCA, & TAKIKE BBIIBUTATH MPEAIOJIOKEHHS O €T0
Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:
® BBIABIATH AeULINUTH HUHGOPMALIUU, NAHHBIX, HEOOXOAUMBIX IJII OTBETa HA BOMPOC M JUIS

pelIeHus 3a/1a4H;

e BpIOMpaTh HH(POpPMALMIO W3  HUCTOYHHUKOB  PA3NUYHBIX  THUIIOB, aHAIM3UPOBATH,
CUCTeMaTU3UpPOBaTh W HMHTEPIPETUPOBATh HWH(GOPMALUIO PA3TUYHBIX BHUIOB U (POpM
MIpe/ICTaBJICHHUS;

® CTPYKTYpHUPOBaATh HH(POPMAIIUIO, MPEJCTABIATh €€ B pa3lIUYHBIX (opMax, UILTIOCTPHUPOBATH
rpaduyuecKy;

® OIIEHUBATh HAIEKHOCTH MHPOPMAIUH 110 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.



2) VuusepcanvHvle KOMMYHUKaAmMUGHble Oelicmsus, 0becneuusaom coopmuposaHHocms
COYUATBLHBIX HABLIKOB 00YUAIOUUXCHL.

Oo0menmne:
® BOCHpPUHMMATh U (OPMYIHUPOBATH CYKICHHUS B COOTBETCTBHHM C YCIOBHAMU M UEISIMHU

0OIIEeHNs; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHWS 10 XOJy pEIICHUS 3a/lauyd, KOMMEHTHPOBATH IIOJyYCHHBIH
pe3yabTarT;

e B X0Je¢ OOCYXKICHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEeMbI, MPOOJIEMBI,
peraemMoi 3a1a4n, BRICKa3bIBaTh UJIEH, HALIEIICHHBIE HA MOUCK PEIICHHS; COTIOCTABIISATH CBOU
CYKIEHHs C CYKICHHSMH JIpPYrUX YYaCTHUKOB JHajora, OOHApyKUBaTh pasziIHuue H
CXOJICTBO TO3UIINIA; B KOPPEKTHOU hopme PopMyTHupOBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS;

® TPEACTaBIATh PE3YAbTATHl PEUICHHS 3a/aud, HKCIIEPUMEHTA, HCCIEIOBAaHMS, IPOEKTA;
CaMOCTOSITEIbHO BBIOMpaTh (GOpMaT BBICTYIUIGHHS C YY€TOM 3ajad MpEe3eHTAIUU W
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHnuecTBo:
® TIOHMMaTh W HCIIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUAYaTbHOW pabOTHI TpU

pemeHN y4eOHBIX 3a7ad; MPUHAMATH IeNIb COBMECTHOW JESTEIFHOCTH, IUIAHHUPOBATH
OpraHU3aII0 COBMECTHOM PabOThI, paclipeAeiaTh BUAbI paboT, JOTOBAPUBATHCS, 00CYKIaTh
MPOIIeCC B pe3ybTaT pabOThI; 0000IaTh MHEHUS HECKOJIBKUX JIFOJIEH;

® y4acTBOBAaTh B TIpyHNHoOBbIX (opmax paboTel (0OCyXaeHus, OOMEH MHEHUH, «MO3rOBbIE
LITYPMbI» U HMHBIE); BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU JIEHCTBUS C
JIPYTMMHU YJeHaMH KOMAaHJbl; OLICHHBAaTh KaueCTBO CBOEr0 BKJaJa B OOMIMH MPOIYKT IO
KpUTEpUsIM, cHOPMYJIHPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBHUS.

3) Vuusepcanvuvie pecynamusnule oeticmaus, obecneuusaiom opmuposanue CMulCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.

Camoopranuszanms:

COCTaBIISATh IUIAH, AJITOPUTM pEUICHHUS 3aJayd, BBIOMPATh CIOCOO peleHHs C Y4ETOM
HUMEIOLUXCA PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBAaThb U KOPPEKTUPOBATH
BapUaHTHI peLICHUI ¢ y4€TOM HOBOM HH(OpMALIHHL.

CaMOKOHTPOJIb:

e BIIJICTh HaBBIKAMHU MMO3HABATEJIBLHOMN pe(IeKCHH KaK OCO3HAHHUS COBEPIIAEMbIX NCHCTBUI U
MBICIIUTENBHBIX TPOIECCOB, HX pPe3ylIbTaTOB; BIAIETh CIOCO0AMU CaMOMIPOBEPKH,
CaMOKOHTPOJISl IIPOIIecca U Pe3yybTaTa PelleHusl MaTeMaTUYeCcKOi 3a1a4i;

® MpeABHAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH pPEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAMJIEHHBIX
OILIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIIEHMBATh COOTBETCTBUE PE3Yy/IbTaTa LEIH U YCIOBHIM, OOBSICHITh MPUYUHBI JOCTHKCHHUS
WIM HEIOCTWKEHUS pPEe3ylbTaTOB MAEATeTbHOCTH, HAXOAWTh OIIHUOKY, 1daBaTh OIIEHKY
NPUOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJIbTATBI
10 KJIACC

UuTath U CTPOUTH TAOIUIIBI U AT PAMMBI.

OnepupoBaTh MOHATUSAMHU: cpenHee apudmernueckoe, MeaMaHa, HauOoJIbIIee,
HauMeEHbIIIee 3HaUeHUE, pa3Max MacCHUBa YUCIIOBBIX JIAHHBIX.



OnepupoBaTh MOHATUSAMU: CIIy4alHBIM 3KCHEPUMEHT (OIBIT) M CiIydallHOE COOBITHE,
3JIEMEHTAPHOE COOBITHE (PIEMEHTApHBIN MCXOJ) CIYy4alHOTO OIBITA; HAXOJUTh BEPOSTHOCTH B
OTBITaX C PAaBHOBO3MOXKHBIMU CITyJalHBIMH COOBITHUSIMHU, HAXOJUTh U CPAaBHUBATH BEPOSTHOCTH
COOBITUH B U3YUEHHBIX CIIyYalHBIX IKCIIEPUMEHTAX.

Haxonuts u dopmMynupoBars cOOBITHS: TIEpeceueHre U 00beANHEHNE TaHHBIX COOBITHH,
COOBITHE, TPOTHUBOIOJIOKHOE ITAHHOMY COOBITHIO; TIOJB30BATHCS IUArpaMMaMi Dijepa U
(bopMyIoii CIIOKEHUS BEPOATHOCTEH MPH PEIICHUH 3a/1a4.

OnepupoBaTh MOHSTUSIMU: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHSA; HAXOJAUTh
BEPOSATHOCTH C IIOMOUIBIO ITPABUJIA YMHOKEHUS, C IOMOIIBIO I€PEBA CIIy4YalHOTO OIBITA.

[IpumeHsTh KOMOMHATOPHOE MPABUJIO YMHOKEHUS IIPU PELLIEHUU 3aa4.

OnepupoBaTh MOHATUSAMM: HCIBITAHWE, HE3aBHCHUMBIE HCIBITAHUS, CEPUS HCIBITAHUH,
yclexX W HeyJada; HaXOJIUThb BEPOSTHOCTH COOBITUH B CEpUM HE3aBHCUMBIX HCIBITAHUN 0
MIEPBOTO yclexa; HaX0AUTh BEPOSITHOCTH COOBITUH B CEpUU UCIIBITaHUN bepHymu.

OnepupoBaTh MOHATUSIMM: CIy4aiiHas BEJIUYMHA, pacCIpelelieHHe BEpPOSATHOCTEH,
Juarpamma pacIpeeneHus.

11 KJIACC

CpaBHMBATh BEpPOSTHOCTH 3HAYECHHWM CIy4allHOM BEIMYMHBI IO PACHPENEICHUI0 WU C
ITOMOIIIBIO TUATPAMM.

OnepupoBaTh MNOHATHEM MATEMaTHYECKOTO OXUIAHUSA; NIPUBOJUTH IPUMEPBI, Kak
MIPUMEHSETCSI MaTEMaTHYECKOE OXKHUJAHWE CIYy4alHOM BEIMYMHBI HAaXOJUTh MAaTE€MaTHYECKOe
O’KHJAHME I10 TaHHOMY PacCIpeIEICHHUIO.

HmeTsb npencTaBieHue 0 3aKOHE OOJIBIINX YHCE.

Hmets npencTaBiaeHne 0 HOpMaabHOM PACIPEICIICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

No | HaumeHoBaHMe pa3fieloB U TEM MPOrpaMMBI

KonuuectBo yacos

DnekTpoHHbIE (IU(POBBIE) 00pa30BaTEIbHbIC

n/ Bcero KontponbsHbie IIpakTnueckue pecypert

f paboThl paboTsI

1 | IlpeacraBieHre JaHHBIX U ONMUcCATEIbHAST 4 bubmoreka L{OK https://m.edsoo.ru/e0b7bO0f1
CTaTHCTHKA

2 | CiyyaiiHbI€ OIBITHI M CIy4aifHble COOBITHSA, ONBITH | 3 1 bubmoreka LIOK https://m.edsoo.ru/e0b7bO0f1
C PaBHOBO3MOXHBIMH 3JICMCHTAPHBIMU UCXOAaMU

3 | Onepanuu Hall COOBITHSIME, CIIOKEHUE 3 bub6mmoreka [{OK https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTEN

4 | YcrnoBHas BEpOSITHOCTD, AEPEBO CIIYIAHOTO 6 bubmuoreka [IOK https://m.edsoo.ru/e0b7b0f1
OIbITa, (popMyIna MOTHON BEPOSITHOCTH U
HE3aBHCHUMOCTb COOBITUH

5 | DneMeHThl KOMOMHATOPUKH 4 bubmmoreka 11OK https://m.edsoo.ru/e0b7b0f1

6 | Cepun mocaen0BaTeIbHBIX UCITBITAHINA 3 1 bubmuoreka I1OK https://m.edsoo.ru/e0b7b0f1

7 | CirydaifHbIC BETMYUHBI M paCIIPEICIICHIS 6 bubmoreka 11OK https://m.edsoo.ru/e0b7b0f1

8 | O6oOImEeHNe U CUCTEMATH3AIMS 3HAHUI 5 2 bu6mmoreka I{OK https://m.edsoo.ru/eOb7b0f1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2




11 KJIACC

Ne | HaumeHoBaHME pa3/ieiioB M TEM MPOrPaMMBbI
n/

KonuuectBo uacoB

OnexkTpoHHbIE (TUPPOBEIE)
00pazoBaTenbHbIE PECYPCHI

Bcero KonTtponrsHbie IIpakTrnueckue
f paboThl paboTsI
1 MaTtemartryeckoe OXXHAaHue cyyailHON BennyuHsl | 4 Bbubmoreka LJOK
https://m.edsoo.ru/5fbc5dcl
2 | ducnepcud v CTaHAAPTHOE OTKJIOHEHUE ciiyyaiiHoi | 4 1 bubmoreka [JOK
BEITUYHHBI https://m.edsoo.ru/5fbe5dcl
3 | 3akoH OONBIINX YUCET 3 1 bubmuoreka IJOK
https://m.edsoo.ru/5fbc5dcl
4 | HenpepsIBHBIE CTydaiiHbIE BETUYHHBI 2 bu6mmorexa LIOK
(pactipeneneHus) https://m.edsoo.ru/5fbcSdcl
5 | HopmansHOE pacmpeneneHms 2 1 bubmoreka [IOK
https://m.edsoo.ru/5fbc5dcl
6 | IloBTOpenue, 0000IICHUE U CHCTEMATH3AIIHS 19 2 bubmoreka [IOK
3HAHUU https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 34 2 3




IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC
Kon [IpoBepsieMble TpenMeTHBIE pPE3YNbTAaTHl OCBOEHHS OCHOBHOW 00pa3oBaTelbHON
MIPOBEPSIEMOro MPOrpaMMbI CPETHET0 00IIEro 00pa3oBaHUs
pe3ynbpTaTa
6 Teopusi BepOsSITHOCTEH M CTATUCTHKA
6.1 UwuTaTh U CTPOUTH TaOJIUIBI U THATPAMMBL
6.2 OnepupoBaTh TOHSATHAMH: CpeqHee apudMeTHyeckoe, MeAuaHa, HauOomblIee,
HaMMEHbIIIee 3HaYCHUE, Pa3Max MacCHBa YHCIOBBIX JaHHBIX
6.3 OnepupoBaTh MOHATHUSMH: CIyYaiHBIM JKCIEPUMEHT (OMBIT) W ciaydaiiHOe COOBITHE,
3JIEMEHTapHOEe COObITHE (DJIEMEHTAPHBIM WCXOMA) CIAYYaiHOTO OIbITa, HAXOIUTh
BEPOSITHOCTU B OMBITaX C PABHOBO3MOXXHBIMH CIy4allHBIMH COOBITHUSIMH, HAXOIUTHh H
CPaBHUBATH BEPOSTHOCTH COOBITHI B M3yYEHHBIX CIyYallHBIX SKCIIEPUMEHTAX
6.4 Haxonutek 1 hopMynmupoBaTh COOBITHS: ITEpeceueHne U 00BETMHCHUE TAHHBIX COOBITHIA,
COOBITHE, MPOTHBOIIOIOXKHOE TAHHOMY COOBITHIO; TIOJIL30BAThCS IUarpaMMamMu Diepa
1 opMyIIoH CIOKEHHUsI BEPOSTHOCTEH NMPH pElIeHNH 33124
6.5 OnepupoBaTh MOHATHSAMH: YCIOBHAs BEPOSTHOCTh, HE3aBUCHUMbBIC COOBITHS; HAXOIMUTH
BEPOSTHOCTH C IIOMOIIBIO MPaBHJIA YMHOXKEHHS, C TIOMOIIBIO JIEPEBa CIIy9ailHOTO OMbITa
6.6 [TpumeHsaTs KOMOMHATOPHOE MPABUIIO YMHOKEHHSI IPU PEIISHUH 33734
6.7 OnepupoBaTh MOHATUAMHU: HUCIBITAHUE, HE3aBUCHMBIE HCIBITAHUSA, CEpUs HMCIBITAaHUM,
ycIiexX M Heynada; HaXOJUTh BEPOSTHOCTH COOBITHI B CEpUU HE3aBUCHMBIX MCIBITAHHHA
JI0 TIEPBOT'O yCIexa, HaXOIUTh BEPOITHOCTH COOBITHH B CEpUU MCTIBITAHUN bepHymm
6.8 OmepupoBaTh TOHATHSAMH: CIIy9aifiHas BEIWYWHA, PaCHpPEICIICHUE BEPOSTHOCTEH,
JMiarpamMma pacrpe/eeHus
11 KUIACC
Kon [IpoBepsiemble mTpeAMETHBIE pPE3yABTATBl OCBOEHHS OCHOBHOM 00pa3oBaTENbHOU
TIPOBEPSEMOTO MIPOrpaMMBbI CPETHET0 00IIero 00pa3oBaHMs
pe3ynbTaTa
5 Teopust BEpoSITHOCTEN U CTaTHCTUKA
5.1 CpaBHUBAaTh BEPOATHOCTH 3HAYCHUUN CIYYallHOM BEJMYHUHBI [0 PACOPEACICHUIO WIH C
TTOMOIIBIO THarpaMm
5.2 OnepupoBaTh MOHATHEM MAaTEMaTHYECKOTO OKUIAHWS, MPUBOAUTEH IPHUMEPHI TOTO, KaK
MPUMEHSETCS  MaTeMaTHYecKoe  OXHJAaHUE CIy4YailHOH  BETMYHMHBI, HAXOAWTH
MaTeMaTHYeCKOe OXKHUIaHHE TI0 JAHHOMY PacIpeeIeH U0
5.3 Nwmers npencraBienne o 3aKOHE OONBIINX YHACEI
54 Nwmers npencraBieHre 0 HOPMAIBHOM paclpeAeIeHHH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC
Kon [IpoBepsieMblil 37IEMEHT COpep KaHM
6 Teopus BeposTHOCTEHN U CTaTUCTHKA
6.1 [Ipencrarienye qaHHBIX ¢ MOMOIIBIO Tabnui U auarpamM. CpeaHee apudMeTHIecKoe, MeIuana,
HanOoJblllee U HAMMEHBIIee 3HAUCHHs, pa3Max, AUCIIEPCUs U CTAHJAPTHOE OTKJIOHEHHE YMCIIOBBIX
Ha0OpOB
6.2 Crnydalinple SKCIIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DIleMEeHTapHbIE COOBITHS (MCXOMBI).

BeposiTHOCTh ciywaiiHOro coOOBbITHS. Bim3ocTs 4acToThl W BeposTHOCTH coObITHi. CrydaiiHbie
OIBITBI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMH. BeposTHOCTH COOBITHIA B OIBITaX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHAMH

6.3 Onepaiuu  HajJ COOBITUSAMHU: TIEpeCeUeHHE, OOBECIUHEHUE, MPOTUBOMOIOKHBIE COOBITHS.
Juarpammsl Ditiepa. Popmyrna CI0KEHUSI BEPOSITHOCTEH

6.4 VYcnoBHass BEpPOATHOCTb. YMHOXKEHHE BEPOSTHOCTEW. JlepeBo Clly4ailHOro 3KCIIEpUMEHTA.
dopmyna rnoyHol BeposTHOCTH. HezaBucuMblie coObITHS

6.5 KombunaropHoe mpaBuino yMmHOXeHus. [lepectaHoBku u QakTtopuan. Ywucino codeTaHWid.
Tpeyromsauk [lackans. @opmymna 6uHOoMa HeroToHA

6.6 bunapubIii cnydaifHbIi ONMBIT (MCHBITaHUE), ycex W Heynada. HesaBucumble mcnbitanus. Cepus
HE3aBHCHMBIX HCIBITAHUN A0 mepBoro ycrexa. Cepusi He3aBUCUMBIX MCTIBITaHNH bepHymnmun

6.7 Crnyuaitnas BennumHa. Pacnpenenenme BepositHocTeil. umarpamma pacnpenenenus. [Ipumepst
pacrpeneneHunii, B TOM YUCJIe TEOMETPHIECKOe 1 OMHOMHAIBHOE

11 KUIACC
Kon IIpoBepsieMblid 3JIEMEHT COAEPKaHUS
5 Teopust BEpOSITHOCTEN U CTaTUCTHUKA
5.1 UrcnoBple XapaKTePUCTHKH CIyYailHBIX BEJIMYMH: MaTEeMaTHYeCKOe OXHUIaHWEe, NUCIEPCUs U

CTaHJApTHOE OTKIOHEHHUE. lIpumepsl MpUMEHEHUsT MaTeMaTHYECKOIo OKUAAHUS, B TOM 4YUCIIE B
3a/a4ax M3 MOBCETHEBHOW XM3HU. MaTtemaTHdeckoe o)kKHuIaHue OMHApHON CITydaifHON BETMYHHEI.
MartemaTuyeckoe OXHIAHHE CYMMbl CIy4alHBIX BeIMYMH. MaTemaTHyeckoe OXUAAHHE U
JHCIIEPCHsI FEOMETPUYECKOT0 U OMHOMHUAJIBHOIO pacrpeieseHuH

5.2 3akoH OONBIIMX YHCET W €ro poib B Hayke, Hpupoae W odmiectBe. BrIOOpOYHEIT MeTox
HCCIIEOBAHUMN
5.3 IIpuMepsl HenpephIBHBIX Coy4YalHbIX BeMWYMH. [IOHSATHE O IJIOTHOCTH paclpeneieHus. 3anaqd,

MIPUBOASIIYE K HOpMaJIbHOMY pacnpeneneHuio. [lonsTiue o HopMaIbHOM pacipeneleHud

ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBI CPETHEI'O

OBILIEI'O OBPA3OBAHUSA
Kon [IpoBepsiemble TpeOoBaHMA K MPEAMETHBIM pE3yJlbTaTaM OCBOEHHS OCHOBHOU
MIPOBEPSIEMOTO 00pa3oBaTeNIbHON MPOrpaMMBbI CpeIHEro 00IIero oopa3oBaHus

TpeOoBaHUS



Brnagenue wMeromaMu  JIOKa3aTENbCTB, alTOPUTMAMM  PCLICHHS — 3aja4;, yMCEHHE
(opMyTHpOBaTE M ONEPUPOBATH TMOHATHUSMHU: ONpEACICHHE, aKCUOMa, TeopeMa,
CJICJICTBHE, CBOMCTBO, MPH3HAK, JOKA3aTEIbCTBO, PABHOCHILHBIC (DOPMYIUPOBKH;
MPUMEHATh MX; YMEHUE (OPMYJIMPOBATH O0PAaTHOE M MPOTHBOIIOJIONKHOE YTBEPXKJICHUE,
NPUBOIUTH TIPUMEPBl M KOHTPIPUMEPHI, HUCIOIB30BATh METOI MaTeMaTHYECKOM
WHIYKIWY; TPOBOJAUTH JIOKA3aTeIbHBIC PACCYKICHUS NMpPH PEIICHUU 3a]a4, OLICHUBAThH
JIOTUYECKYI0  MPABWIBHOCTh  PACCYKICHUN, YMEHHUE OICPUPOBATh  IOHSITHUSIMU:
MHOXKECTBO, TIOJMHOXKECTBO, OIEpalldd HaJ MHOXECTBAMU, YMEHHE HCIIOJb30BaTh
TEOPETHKO-MHOXECTBCHHBIH armmapar JUlsl OMUCaHMs PeajbHBIX MPOIIECCOB M SBJICHUN U
[P PEIICHUH 3a/1a4, B TOM YHCJIE U3 JPYTrUX YYeOHBIX MPEIMETOB; YMEHHE OIICPUPOBATH
MOHSITUSAMU: Tpad, CBA3HBIN rpad, IepeBo, UK, Tpad HA IJIOCKOCTH; YMEHUE 33a]1aBaTh U
OIKCHIBATh rpadbl pa3IMUHBIMU CIIOCOOAMH; HCITOJB30BATh TPadbl IPH PEIICHUH 3a]1a4

YMeHue ornepupoBaTh MOHATHIMU: HATYPAJIBHOE YKCIIO, IEJI0C YKMCIIO, CTEIEHb C IENIbIM
MoKasartelieM, KOpeHb HaTypaJbHOW CTENEeHH, CTEIEHb C PallMOHAILHBIM TOKa3aTeseM,
CTEleHb C JICHCTBUTENBHBIM MTOKa3aTeNneM, JOrapiu@M 4ncia, CHHYC, KOCHHYC U TaHTEHC
MPOU3BOJIBHOTO YHMCIIA, OCTATOK MO MOAYIIO, palOHAIBHOE YHCIO, WPPAIMOHATBHOE
YnCJI0, MHOXECTBA HATypalbHbIX, NLEJIbIX, PallMOHAJIBHBIX, J];eﬁCTBHTeJ'[BHBIX YHUCCII,
YMEHHE WCIOJIb30BaTh TPU3HAKA JCIMMOCTH, HAUMEHBIIWK OOIIMH JIENUTEelb |
HAaNMCHBIIICE OGH.ICC KpaTHOEC, aJirOpUTM EBKHI/IJIa Impn peHICHUU 3aja4; 3HAKOMCTBO C
Pa3siInUHbIMU ITO3UIIMOHHBIMU CUCTEMAMU CUUCICHHA, YMCHHUEC BBIIIOJIHATE BBIYHUCIICHUC
3HaYeHUH W mpeoOpa3oBaHMs BBIPAKEHWH €O CTENEHSAMH | JiorapupmMam,
rpeobpa3zoBaHus JPOOHO-PAIIMOHANBHBIX BBIPaKEHUN; YMEHNE OIIEPUPOBATH TOHATHAMHU:
MOCIIE0BATENFHOCTh, apu(MeTHYeCKass MPOTrPeccHs, T'eOMeTpUuYecKas Mporpeccus,
OCCKOHEUHO  yObIBaroIasi  TeOMETpHYEcKas  Mporpeccus;  yMEHHe  3aJaBaTth
MOCIIEIOBATENILHOCTA, B TOM 4YHCIE C TOMOIIBI0 PEKYPPEHTHBIX (OPMYI; YMEHHE
OIEPUPOBATh TOHATHAMHU: KOMILIEKCHOE YHCIIO, CONPSIKEHHBIC KOMILICKCHBIC YHCIIA,
MOIYJIb W apryMeHT KOMIUIEKCHOTO 4YHCia, ¢opMa 3aliuCH KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TPUTOHOMETpHUYECKass H airedpandeckas); YMETh IIPOH3BOANTH
apudMeTuvecKue JCHCTBHS C KOMIUIGKCHBIMH YHCIaMH; TPUBOIUTH MPHUMEPHI
HCIIONB30BAHUS KOMIUICKCHBIX YHCE; ONMEPHPOBATh IMOHATHAMH: MaTpuIila 2x2 m 3%3,
OIPEIETUTENb MATPHUIIBI, TEOMETPUIECKUN CMBICI OMPENCTUTENSI

YMeHue onepupoBaTh MOHATHSIMM: PallOHANIbHBIC, UPPALMOHAIBHBIE, ITOKa3aTElbHEIE,
CTEIEeHHbIE, JorapuMuiyecKkue, TPUTOHOMETPUUYECKHE YPAaBHEHHS W HEPaBEHCTBA, MX
CHUCTEMBl;  yMEHHME  OIEpUPOBaTh  IOHSATUAMHU:  TOXKIECTBO,  TOXAECTBEHHOE
npeoOpa3oBaHKue, YypaBHEHHE, HEPaBEHCTBO, CHCTEMa YPaBHEHMH W HEpPaBEHCTB,
PaBHOCHJIBHOCTh YpPAaBHEHHMH, HEPaBEHCTB W CHUCTEM; YMEHHE pellaTb YypaBHEHUS,
HEPaBEHCTBA W CHCTEMbl C IIOMOLIBIO Ppa3IMYHBIX NPUEMOB; pelaTh YpPaBHEHMS,
HEPaBEHCTBA U CUCTEMBI C IIapaMeTpoM; NPHUMEHSITh YPAaBHEHHs, HEPAaBEHCTBA, HUX
CHCTEMBI A7 peLCHNs] MaTeMaTHUECKUX 3a1a4 U 3aJa4 U3 pa3InuHbIX o0iacTell HayKu U
peanbHOU KU3HU




YMeHue onepupoBaTh MOHATHSAMH: (YHKUHUS, YETHOCTH (YHKUWH, TMEPUOJUYHOCTD
(YHKUMH, OrpaHUYEHHOCTh (QYHKIMH, MOHOTOHHOCTH (YHKIHH, SKCTpeMyM (YHKIHUH,
HanOoJblliee W HaWMEHbIee 3HA4YeHWs] (YHKIMM Ha MPOMEXKYTKE, HelmpephIBHAS
¢GbyHKUMS, acUMOTOTH rpaduka (yHKUWH, TepBas W BTOpas MPOU3BOAHAs (PYHKIHH,
reoMeTpuiyeckuii U (pu3nyeckuii CMBICT MPOU3BOIHOM, MepBOoOOpasHasi, ompeenEHHbIN
WHTErpal; YMECHHE HaXONUTh AacUMNTOTH Tpaduka QYHKIHW; yMEHHE BBIYHCISTH
MPOU3BOJHBIC CYMMBI, MPOHU3BECHUS, YaCTHOIO M KOMIIO3WIMH (PYHKIMH, HaXOAUTH
ypaBHEHHE KacaTenbHOM K rpaduky (QyHKOHK; yMEHHE HaXOIUTh IPOW3BOIHBIC
9JNIEMEHTapHBIX (QYHKIWH; YMEHHWE HCIONb30BaTh MPOWU3BOIHYIO ISl HMCCIEAOBAHMUS
(GyHKUMH, HAXOAUTH HAMOONBIINE U HAUMEHBIINE 3HAUeHHUS (PYHKIIHIA; CTPOUTH IpaduKu
MHOTOWIECHOB C MCIIOJIb30BAHMEM allapara MaTeMaTU4YeCKOrO0 aHaln3a; IPUMEHSTh
MIPOM3BOAHYIO JJISl HAXOXACHHS HAWIY4IIero PEUIeHHWs B MPUKIAJAHBIX, B TOM YHCIE
COIMANIbHO-9KOHOMHYECKHX M (U3UYECKHX 3aJlavax; HaXOJWTh IUIOMAT W OOBEMBI
¢duryp ¢ IOMOIIBIO UHTErpasia; MPUBOAUTH MIPUMEPBl MATEMATUIESCKOT0 MOJIETHPOBaHUS
C TIOMOIIIBI0 AU PepeHIIMaTBHBIX YPABHEHUH

YMeHue onepupoBaTh MOHIATUSAME: TpaQuK QYHKIMH, oOpaTHast (QYHKIHS, KOMITO3UIIHSI
¢dbyHkuui, nuHelHas (YHKOWs, KBaJpaTH4yHas (QYHKIUS, palMoHalbHas (QyHKIHS,
crereHHas (QYHKIUs, TPUTOHOMETpHYecKre (YHKINH, 0OpaTHbIE TPUTOHOMETPUYECKHE
(GyHKIWY, TOKa3aTelnbHas W Jorapumuyeckass (QYHKIIMH; YMEHHE CTPOHTh TpaduKH
W3YYEHHBIX (DYHKIIHMH, BBITONHATH NpeoOpazoBaHus rpadukoB (YHKIWM, HCIIOIh30BATH
rpaduky A7 U3ydeHHUs TMPOIECCOB W 3aBUCHUMOCTEH, NMPH PEHICHWH 3a1ad U3 IPYTUX
y4eOHBIX TPEAMETOBH 3aJ]ad U3 PEaNbHOM KU3HM; BRIpaKaTh (HOpMyIaMH 3aBHCUMOCTH
MEXKIY BeEIMYMHAMHU; MHCIOJIb30BaTh CBOWCTBA W Tpaduku (YyHKUMH Ui pelieHus
YpaBHEHMH, HEpPaBEHCTB M 3aJad C IapaMeTpamu; H300pa)kaTh Ha KOOPIMHATHOH
IIJIOCKOCTH MHOYKECTBA PEIICHUI YPaBHEHUN, HEPABEHCTB U MX CHCTEM

YMeHne pemaTth TEKCTOBBIE 331a4d Pa3HBIX THUIOB (B TOM YHWCIIE HAa MPOIEHTHI, JOIH H
4acTH, Ha JBWKEHHE, paboTy, CTOMMOCTb TOBApOB M YCIYT, HAJIOTH, 33Ja9d U3 00JIacTH
YIpaBleHHs JTUYHBIMA U CEMEHHBIMU (PHAHCAMH); COCTaBJIATh BBIPAXKEHUS, YPAaBHEHUS,
HEPaBEHCTBA W UX CHCTEMBI MO YCIOBHIO 3aJ[a4d, MCCIEI0BATh MOITYIEHHOE pelIeHne U
OLIEHWBATh MPAB/IOIIOO0OHOCTD PE3yIbTATOB; YMEHHE MOJIEIMPOBATH PEATbHBIE CUTYAITTH
Ha SI3bIKE MaTeMaTHKU; COCTABIISITh BRIPAXKEHUS, YPABHEHIS, HEPABEHCTBA U UX CHCTEMBI
[0 YCIIOBHIO 33aJa4M, UCCIIEA0BATh IIOCTPOEHHBIE MOJENN C HCIIONB30BAaHUEM armapara
anreOpsl, MHTEPIPETHPOBATH MMOYIEHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATHAMHU: CpenHee apupMeTHiecKoe, Mearuana, HauOonpliee U
HanMEHbILIEE 3HAYCHMSA, pa3Max, IUCIEPCHs, CTAaHOAPTHOE OTKJIOHEHHWE YHCIIOBOTO
Habopa; yMEHHE W3BJIEKaTb, HWHTEPIPETUPOBATh HHGPOPMALMIO, IPEACTaBICHHYIO B
Tabnauuax, Ha AuarpaMMax, rpadukax, OTpa)karolLIyl0 CBOMCTBA peajibHBIX MPOLIECCOB U
SIBICHUH; TPENCTaBIATh WH(GOPMALUIO C IOMOIIBIO TaOIHIl U JUarpaMM; HCCIIENOBATh
CTaTUCTUYECKHE JaHHBIE, B TOM 4YHCJIE€ C NPUMEHEHHEM TIpaQUuecKux METOIOB H
3JIEKTPOHHBIX CPEACTB; Ipa)UIecKH UCCIE0BATh COBMECTHbIC HAOIIONEHNS C IOMOIIBIO
MarpaMM pacCceMBaHUs U JIMHEHHON perpeccuu




YMeHne onepupoBaTh MOHATHSIMHU: CIyYalHBId ONBIT W  CIlydailHOE COOBITHE,
BEPOSITHOCTh CIY4ailHOTO COOBITHSI; YMEHHUE BBIYHCIATH BEPOSITHOCTH C MCIOIb30BAaHHEM
rpaMuecKux METOAOB; MPUMEHATH (OPMYNBI CIOKEHUS ¥ YMHOXKEHHS BEPOSITHOCTEH,
¢dopmyny monHOM BeposTHOCTH, ¢Gopmyny beprymnu, koMmOuHaTOpHBIE (AKTHI U
(GopMyInBI; OLIEHMBATh BEPOSTHOCTH PEANBHBIX COOBITUH; YMEHHE ONEepPHUPOBAThH
MOHATHUAMU: CiydailHasg BeIMYMHA, PpACIpElelIeHUE BEepOATHOCTEH, MaTeMaTH4YecKoe
OXHJIaHWE, AUCIEPCHS U CTaHAAPTHOE OTKIOHEHWE CIy4YailHOW BENWYHHBI, (QYHKIUH
pacnpefeneHuss U IUIOTHOCTM PAaBHOMEPHOIO, IIOKA3aTEIbHOTO U HOPMAaJbHOIO
pacopeneneHnii; yMEHHE UCIONb30BaTh CBOWCTBA W3YYEHHBIX pacHpefeieHuid A
pelIeHus 3a7a4; 3HAKOMCTBO C MIOHATUSIMH: 3aKOH OOJIBIIHMX YHCEN, METO bl BEIOOPOUHBIX
HCCIIEIOBaHNIH; YMEHUE MPHBOIUTH MPHUMEPHI MPOSBICHUS 3aKOHA OONBIIMX YHUCEN B
MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX; YMEHHE OIEPUPOBATh MOHSATHIMH: COUCTAHHE,
MePECTaHOBKA, YHCIIO COYETAHUH, YHCIO IepecTaHoBOK; OuHOM HbloTOHA; ymeHue
MPUMEHSTh KOMOWHATOPHBIE (aKThl U PACCYXKICHUS JUIS DPEIICHHs 3ajad; OICHUBAThH
BEPOSTHOCTH  peallbHBIX  COOBITHI;  COCTAaBIISATh  BEPOSTHOCTHYIO  MOJENb U
HMHTEPIPETUPOBATH TOITYUEHHBIN pe3yapTaT

YMeHre onepupoBaTh MOHATHSIMU: TOUYKA, NPsSMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE3OK,
Jyd, BEIMYMHA YIVIA, IUIOCKMM YroJi, JBYIPaHHBIM Yroia, TPEXTpaHHBIA yToJI,
CKpEIIMBAIOIIMECS NpPSIMbIE, NAPALIEIBHOCTh M NEPHEHIUKYISIPHOCTh NPSIMBIX U
IJIOCKOCTEH, Yrod MEXAY NPSMBIMHU, YIOJI MEXIY HMPSMOM M IUIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHM JI0 IUIOCKOCTH, PAacCTOSIHUE MEXIY IPSMBIMH,
paccTosiHUE MEXAY IUIOCKOCTSIMM; YMEHUE MCIOJb30BaThb IIPH PEIIECHUM 3ajad
W3y4YeHHbIC (AKTHI U TEOPEMbl IUIAHUMETPUHU; YMEHHUE OIEHHBATh pa3Mepbl OOBEKTOB
OKPY’KaIOIEro0 MHUPa; CTPOUTh MAaTEMATHYECKHE MOJAEIM C IOMOIIBI0 I'€OMETPUYECKUX
MOHATHH U BEJIMYHH, PELIATh CBA3AHHBIC C HUMU IIPAKTUYECKUE 3a1a9U

10

YMeHue ornepupoBaTh MOHATUSAMHE: IUIOMAAL QUTYPBI, 00bEM (QUTyphl, MHOTOIPAaHHUK,
MPaBUJIBHBIA MHOTOTPAaHHHK, CEYCHHUE MHOTOTPAHHWKA, KyO, MapajuieNiennumnel, Mpu3Ma,
nipamua, GUTypa U MOBEPXHOCTH BpalleHUs, IIIMHAP, KOHYC, Imap, cdepa, IIomaib
cdeprl, TWIOMEAAb MOBEPXHOCTH MHUPAMUIBI, MPU3MEIL, KOHYyCa, IMIMHIpPA, 00bEM Kyoa,
MIPSMOYTOJIFHOTO TapaUIeseNuIieia, TUPaMUbl, TMPU3MBL, IMUIMHApPA, KOHycCa, IIapa,
pa3BEPTKa TOBEPXHOCTH, CEUEHWS KOHyca W [WIWHIApA, MapauieNbHbIe OCH WU
OCHOBaHUIO, CEYEHHE MI1apa, TUIOCKOCTh, Kacatommasicst chepsl, IMIMHIpa, KOHyCca; YMEHHE
CTPOUTDH CE€UCHNE MHOTOTPaHHUKA, N300pakaTh MHOTOIPAHHUKH, (PUTYPBI U TOBEPXHOCTH
BpaIlleHUsI, UX CEYEHHUS, B TOM YHCJIE C IMOMOINBID DSJEKTPOHHBIX CPEICTB; yMEHUE
MPUMEHATh CBOWCTBA TEOMETpHYECKHX (uryp, caMocTosaTenpHO (HOpMyITHpOBaTh
OIIpeNeNeHnsT W3y4aeMbIX (UTyp, BBIABUTATh THIIOTE3BI O CBOWCTBAX W TPHU3HAKAX
reoMeTpuiecknx (uryp, OOOCHOBHIBATHMIIM OIPOBEPraTh WX; yMEHHE IIPOBOJUTH
Kmaccupukanuio GUryp MO pazNMYHBIM < PHU3HAKAM, BBIONHITE HEOOXOAWMEIE
JIOTIOTHUTENFHBIE TIOCTPOSHHS
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YMeHHe ornepupoBaTh MOHATHUSMHE: JBWKEHUE B TPOCTPAHCTBE, MapauIeIbHbIA TEPEeHOC,
CHMMETpHUSl Ha IUIOCKOCTH W B MHPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE MOAOOMS,
nog00HbIe (PUTYPBI; YMEHHE paclio3HABAaTh PaBHBIC U TOIO00HBIC (PUTYpPBI, B TOM YKCIIC B
NPUPOJE, HMCKYCCTBE, ApPXHTEKTYpe;, HCIIOJb30BaTh I'€OMETPUYECKHE OTHOLICHHS HpHU
peLICHUH 33/1a4; HAXOIUTh T'eOMETPUYCCKHE BEMYMHBI (JUIMHA, YTOJ, TUIOLIA/b, 00BEM)
IpU pElICHUH 3a1ad M3 JPYrHX YYeOHBIX HPEIMETOB U M3 PEaNbHOM JKU3HU; YMCHHE
BBIYHCIIATH TEOMETPUYECKHE BEIMYMHBI (JJIMHA, YTOJ, IUIOMIAAb, OO0BEM, IUIOMIAb
MOBEPXHOCTH), HCIONb3Yysl M3YYeHHBbIC (OPMYNIBI W METONbI, B TOM YHCIE: IUIOMIAb
MOBEPXHOCTH MUPaMHUJbI, TPU3MBI, KOHYCa, IHJIMHIpA, IJIOmanb cepbl; 00bEM Kyoa,
HPSMOYTOJILHOTO TTapaJuieiIeuIeia, MUPaMUIbl, MPU3MbI, IMJIMHAPA, KOHyca, IIapa;
yMEHHE HAXOIUTh OTHOLIEHNE 00BEMOB TTOZOOHBIX QHUTYD
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YMeHue omnepupoBaTh TMOHATHSAMH: TPSIMOYTOJIbHAs CHCTEMa KOOPJIWHAT, BEKTOp,
KOOPAWHATHI TOYKH, KOOPAWHATHI BEKTOPa, CyMMa BEKTOPOB, IIPOM3BEICHNE BEKTOpa Ha
4lCciI0, pa3lIoKEHHE BEeKTopa Mo 0a3ucy, CKaIIPHOE IIPOU3BEINCHUE, BEKTOPHOE
MIPOM3BEJEHNE, Yrod MEXKAYy BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U
KOOPJIMHATHBIA METOJ JJISl pelIeHUs] TeOMETPHUYECKUX 3a/ad M 3a7ad JPYruX Y4eOHBIX
MIPEIMETOB
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YMenue BHIOMpPATh MOMXOISAIINN METOJ IJIsl pEelIeHUs 3a/1a4d; MOHUMAaHNE 3HAYUMOCTH
MaTeMaTHKH B M3YYEHHH MPUPOAHBIX M OOIIECTBEHHBIX MPOLIECCOB M SIBICHUH; yMEHHE
pacrio3HaBaTh MPOSIBICHHE 3aKOHOB MAaTEMaTUKA B HCKYCCTBE, YMEHHE IIPUBOJIUTH
MIpUMEPBI MATEMAaTUYECKUX OTKPBITUH POCCUHCKON U MUPOBOI MaTEMaTU4YECKON HAyKU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1 Yucna v BIYMCICHUS
1.1 Harypanbenble u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Pammonanbubie  yncna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOH, IPOIEHTHI,
' OECKOHEUYHbIE MTEPUOUUECKUE JPOoOU
13 Apudmernueckuil KOpeHb HaTypaJlbHOU cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HaTypaJbHOW CTENECHU
14 Crenenp ¢ 1nenblM MnokaszareneMm. CTeneHb € pPaLMOHAIBHBIM TOKa3aTeleM.
' CaoiicTBa CTeneHH
L5 CuHyC, KOCHHYC W TaHT€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JleictButenbHple 4ucia. ApudmeTHdeckue omepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yucnaMu. [lpuGnmxEHHble BBIUMCICHMS, MpaBUia OKPYIVIEHUS, NPUKHAKA U
OILICHKA PEe3yJIbTaTa BBIYACICHUN
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KommnekcHele yncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHUS
2.2 HppaunonanbHbie ypaBHEHUS
2.3 TpuroHomerpuyeckre ypaBHEHUS
2.4 [Toka3zarenbHbIC U JIOTapU(OMHUIESCKUE YPABHEHUS
2.5 Ienbie n ApoOGHO-paLlMOHAIbHBIE HEPABEHCTBA
2.6 HppanunonanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpruueckue HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMeTpaMu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHU. ONpeaenuTens MaTpHULIbI
3 OyHKIMH U TpapUKH
31 Oynkius, crnocoObl 3amanus ¢yHkuuu. ['paduk ¢yHkiuu. B3anmuHo oOparHble
' ¢bynkuuu. YétHele u Heu€THBIe PyHKuMU. [leproauueckue GpyHkuun
OO6nacte ompeneneHuss MU MHOXKECTBO 3HaueHMH QyHkimu. Hymu ¢dyHkumu.
3.2 [IpoMexxyTkM  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIIMH.

MaKCI/IMYMLI U MHUHHUMYMBI (I)YHKI_II/II/I HaubGoiblllee ¥ HauMeEHbIIIEE 3HAUCHHE




(GYHKIMHU HAa TPOMEXKYTKE

Crenennass (yHKUMS C HATypalbHBIM M IEJbIM TOKa3areneM. EE cBoiicTBan

3.3 . .
rpa¢uk. CoiicTBa 1 rpauK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [Toxa3zaTtenpHas u norapudmMudeckas GyHKINUN, X CBOWCTBA U TPaPUKH
36 Toukum paspeiBa. Acumnrtorel TpadukoB ¢yHkuuid. CBolicTBa (QyHKUIHH,
' HETIPEPHIBHBIX HA OTPE3KE
3.7 [locnenoBarenbHOCTH, CLIOCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyiia CI0XKHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 [IpousBonnas ¢pynkuuu. [Ipor3BoaHbIE 31€MEHTAPHBIX PYHKINN
[IpumeHeHre MPOU3BOJHOM K HCCIENOBaHUI (PYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxaeHne HanbobIIero 1 HauMEHbIIEro 3HaYeHUs] QYHKINUN Ha
OTpe3Ke
4.3 [TepBooGpa3nas. UnuTterpan
5 MHoxecTBa U JIOTHKa
5.1 MHoOk€ecTBO, onepaluy HaJl MHOKecTBaMU. J{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpust
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsimMble ¥ IJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena u TOBEPXHOCTH BPAICHUS
7.5 Koopaunatel 1 BEKTOpBI
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