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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nmporpamma y4eOHOTO Kypca «BeposITHOCTh U CTAaTUCTHKA» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepalibHOrO TOCYJApPCTBEHHOTO
00pa30BaTeNLHOTO CTaHAPTa CPEAHETO O0IIEro 00pa3oBaHus, C y4ETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, MPEIbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATULUN POCCUKCKOTO
oOpa3zoBanus. Peanu3arnus nmporpaMmMbl 00€CIICUnBAET OBJIA/ICHUE KITIOUEBBIMUA KOMIETEHIMSIMH,
COCTaBJISIIOLIMMU OCHOBY JJIsi CaMOpPa3BUTHS U HENPEPBIBHOIO 00pazoBaHUsl, LEIOCTHOCTH
OOMIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS TMYHOCTH 0OYJaOLTHXCSI.

LEJIN U3YUEHMA YYEBHOI'O KYPCA

VYueOHblit Kypc «BeposTHOCTB U CTaTUCTHKA» 6a30BOTO YPOBHS SBJISETCS MPOAOKEHUEM
pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOM mikonbl. Kypce
npelHa3HayeH g GOPMUPOBAHUSA Y OOYHAIOIKUXCS CTATUCTUUYECKON KyJIbTYpbl U MOHUMaHUS
pPOJIU TEOPHM BEPOSTHOCTEM KaK MAaTeMaTHYeCKOTO MHCTPYMEHTa ISl M3y4YEHHS CIydalHBIX
cOOBITHI, BEJIMYMH U npoleccoB. [Ipu n3ydyennn Kkypca o00raaroTcsi IpeACTaBIeHNs yYaluxcs
0 METOJ]aX UCCIeOBaHNU U3MEHYHBOTO MUPA, Pa3BUBAETCA TOHUMAaHUE 3HAYUUMOCTH B OOLTHOCTH
MaTeMaTUYECKUX METOJIOB IO3HAaHUS KaK HEOThEMJIEMOW YacTH COBPEMEHHOI'O €CTECTBEHHO-
HAyYHOTO MUPOBO33PECHHSL.

CopepxaHue Kypca HallpaBJI€HO Ha 3aKpEIUIEHUWE 3HAHWM, MOJYYEHHBIX NPU HU3yYEHHUH
Kypca OCHOBHOM IIKOJIBI M Ha PA3BUTHE MPEACTABICHUH O CIIydalfHbIX BETMYMHAX U B3AUMOCBSI3AX
MEXJly HUMH Ha BaXHBIX IPUMEPAX, CEOXKEThI KOTOPBIX MOUYEPIHYTHI U3 OKPYXKAIOIIEr0 MUpa.

B cooTBeTcTBUUM € yKa3zaHHBIMH LEISIMH B CTPYKType yueOHoro kypca «BeposiTHOCTH U
CTaTUCTHKA» CpEIHEH IIKOJBl Ha 0a30BOM YpPOBHE BBIJCICHBI CJEIYIOIIHE OCHOBHBIE
conepkarenbHble TUHUM: «CrydaiiHbie cOOBITHS M BEpOSTHOCTUY», «CiydaliHple BETUYMHBI U
3aKOH OOJIBIINX YHCEI.

BaxHyro dacTh Kypca 3aHHMaeT HW3yuy€HHE TeOMETPUYECKOro M OWHOMHUAIBHOTO
pacnpenesneHnii M 3HAaKOMCTBO C HX HENPEpPhIBHBIMU AaHAJOTaMUd — IIOKAa3aTEeNbHBIM U
HOPMAaJIbHBIM PACIPENETICHUSAMM.

Copnepxanune nuHuM «CrydaliHble COOBITUSL M BEPOSTHOCTH» CIY>)KUT OCHOBOM /ISt
(dbopMHpOBaHUs MTPEJICTABICHUN O paclpeeIeHUH BEPOSITHOCTEN MEX, Ty 3HAUCHUSIMH CITy4aiHbIX
BEJIMYMH, a TaKXKe 3Ta JIMHMUS HeoOXoauma Kak 0a3a [l W3ydeHMs 3aKOHa OOJBIINX YHCEN —
(GyHIaMEHTAILHOTO 3aKOHA, JEHCTBYIOLIETO B MpHUpOJEe U OOIIeCTBE U  HMMEIOLIEro
MaTematuueckyro  ¢opmanuzanuto. Cam  3akoH  OOJNBIIMX  4YWCEN  Mpeayiaraercs B
03HAKOMUTENBHON (hopMe ¢ MUHUMAJIbHBIM UCIIOJIb30BAHNEM MAaTEMATUYECKOTr0 (popMaIn3ma.

Tembl, cBsI3aHHBIE C HETIPEPHIBHBIMU CIIyYalHBIMU BEIMYMHAMM, aKLIEHTUPYIOT BHUMaHHE
IIKOJIBHUKOB Ha ONHMCAHMM W W3YYEHHH CIy4YailHBIX SBJICHMM C IOMOIIBIO HENPEPBIBHBIX
¢byHkuil. OCHOBHOE BHUMaHHE yJeseTcs MOKa3aTeIbHOMY U HOPMAJIbHOMY paclpeiefieHUsIM,
Opd O3TOM MpEAIojaraercs O3HAKOMHUTENIbHOE M3y4YeHHE MaTepuaia 0e3 JI0Ka3aTesIbCTB
NPUMEHSIEMbIX (DAKTOB.

MECTO YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
B YYEBHOM IIJIAHE

Ha y4eGHblit Kypc «BeposTHOCTb U CTaTUCTHKA» OTBOAUTCS 68 4acos:

OuHo-3204Hasn, 3aouHas ¢gopma:

-B 10 kmacce — 34 waca (1 wac B Hememo): 17 ayaMTOpHBIX YacoB, 17 dacoB
CaMOCTOSITEIILHOM pa0OThI, U3 HUX Ha KOHTPOJIbHBIE pa0OTHI (TECTHpOBaHUE) — HE Ootee 3;

-B 11 kmacce— 34 waca (1 wac B Hegemo): 17 aynmuTopHbIX 4YacoB, 17 dacos
CaMOCTOSITEIILHOM pa0OThI, U3 HUX Ha KOHTPOJIbHBIE pa0OTHI (TECTHpOBaHUE) — He Ootee 3;

COJAEP)KAHUE YYEBHOI'O IIPEIMETA

10 KJIACC
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[IpencraBieHne JaHHBIX € MOMOINBIO Tabauy u auarpamMm. Cpesnnee apudmernueckoe,
Me/raHa, HanOoJIbIllee ¥ HaUMEHbIIIee 3HAaUeHUs, pa3Max, IMCIEePCHs U CTaHAapPTHOE OTKIIOHEHHE
YHCIIOBBIX HAOOPOB.

CrnyualiHple SKCHEPUMEHTHI (OIBITHI) U CIIy4allHbIE COOBITHS. DIEMEHTApHBIC COOBITHS
(ucxompl). BeposiTHOCTE ciy4aiiHOro COOBITHS. BIHM30CTh 4acTOTBI M BEPOSTHOCTH COOBITHUH.
CrnyJaiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU. BeposSsTHOCTH COOBITHIA
B OIIBITAaX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSAMHU.

Onepanuu Hax COOBITUSIMU: TEpeceueHue, OOBEAMHEHHE, MPOTHBOIOIIOXKHEBIE COOBITHS.
Huarpammsl Ditnepa. @opmysa CI0KEHUS BEPOSITHOCTEH.

VYcnoBHAs BEPOSATHOCTb. Y MHOKEHHME BEPOATHOCTEH. JlepeBO CIydaliHOrO 3KCIIEPUMEHTA.
®dopmyiia noiaHo# BeposaTHocTH. HezaBucumbie cOObITHSL.

KomOunatopHoe npasuino ymHoxxenus. IlepectanoBku u daxtopuan. Yucno codeTraHuii.
Tpeyronbuuk [lackans. @opmyna 6unoma HproToHa.

buHapHbIll ciy4aliHbIN ONBIT (MCHBITAHUE), yCEX U Heyaada. HezaBucruMble MCTIBITAHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUN A0 mepBoro ycmexa. Cepus HE3aBUCHUMBIX HCIBITAHUN
bepnymn.

Cnyuaiinas BenuuMmHa. Pacnpenenenue BeposiTHOocTed. Jluarpamma pacrpeneincHus.
[Tpumepsl pacnpezesneHuii, B TOM YUCIIE, FEOMETPUUECKOE U OMHOMMAIIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKU CIIy4allHbIX BEJIMYMH: MaTEMaTHUECKOE OKUAAHUE, TUCTIEPCUs
U CTaHAAPTHOE OTKJIOHEHHE. [Ipumepbl NpUMEHEHN MaTEMaTUYECKOrO OKUIAHNs, B TOM YHCIIe
B 33Ja4ax W3 IOBCEIHEBHOW JKM3HHM. MaTemaThdeckoe OXKuAaHWe OWHApHOW ClydailHON
BEJIMYMHBI. MareMaTH4ecKoe OXKHJAaHUE CYMMBbl CIIy4alHbIX BEJIMYMH. MareMaTudeckoe
OKHJaHUE U JUCIEPCUsi TEOMETPUUYECKOT0 U OMHOMHUAIBHOIO paclpeaeeHUH.

3aKkoH OOJNBIIMX YKCET M €ro poijib B Hayke, MpHpoJie U olmiecTBe. BriOopouHbIil MeTon
UCCIIEJOBAHUM.

[TprMepel HENPEPBIBHBIX ClydyalHBIX BEIWYMH. [IOHATHE O IUIOTHOCTH pacHpenesICHus.
3amauy, MpPUBOJAALIME K HOpMalbHOMY pacnpeneneHuto. [loHsTHe o0 HOpManbHOM
pacnpeneneHun.

INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JJUYHOCTHBIE PE3YJIbTATbI

JImdHOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOTpaMMbl y4dyeOHOro mpeaMera «MareMaTukay
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

Cc(hOPMUPOBAHHOCTBIO TPAXKTAHCKON TO3UIMK OOYYarOMIETOCs KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, TPOLEAYp TpPa)kJTaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMATHHBIMU HHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHEM.

Ilarpuornyeckoe BoCIUTaHUE:

c(OpMUPOBAHHOCTHIO POCCUMCKON TPak1aHCKON MJIEHTUYHOCTH, YBaKEHUS K MPOIIJIOMY U
HACTOALLEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUSIM POCCUUCKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJb30BAHUIO ITUX JOCTHUKEHUN B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapona; CPOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
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JOCTHKEHUI HAyKU U JEATENBHOCTHIO YUYEHOT0; OCO3HAHWEM JIMYHOTO BKJIA/Ja B MOCTPOCHUE
YCTOMUYMUBOTO OyAYIIEro.

JcTeTHYecKoe BOCIIUTAHHE:

ACTETUYECKUM  OTHOIIEHWEM K MHpPY, BKJIIOYas OICTCTHKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, pacCyKICHUN; BOCIPUUMYHUBOCTHIO K
MaTEeMATHYECKUM acCIeKTaM Pa3InYHBIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHMUE:

c(hOpPMUPOBAHHOCTHIO YMECHHSI IPUMEHSATH MaTEMAaTHIECKIE 3HAHUS B HHTEPECAX 3JI0POBOTO
u Oe3omacHoro o0Opa3a >KHM3HHM, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3/I0POBBIO (340pOBOE
nuTaHue, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTNBIXA, peryisipHas GU3HUecKas aKTHBHOCTB );
buznueckoro COBEpIICHCTBOBAHU, npu 3aHSATUSIX CHOPTHUBHO-03/JOPOBUTEIBHOM
JESITEIIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IUIHBIM
chepam npodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUITIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BEIOOP Oyaymie mpodeccuu U pealn30BhIBaTh COOCTBECHHBIC
JKU3HEHHBIC IUIaHBI, TOTOBHOCTHIO M CIHOCOOHOCTBIO K MaTeMaThdeckoMmy oOpa3oBaHUIO U
caM000pa30BaHUIO Ha IPOTSHKCHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKHX 3a7[a4 MaTeMaTHYeCKOIl HapaBiIeHHOCTH.

IK0JIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTBHIO HKOJIOTMUYECKON KYIbTYpbl, MOHUMAHUEM BIMSHUS COIUAIBHO-
OKOHOMHYECKUX IPOIECCOB HA COCTOSHHUE TPUPOIHOW W COIMAIBHOH Cpeibl, OCO3HAHUEM
I00ANBHOTO — XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEHTalMeil Ha  [pUMEHEHHe
MaTEeMAaTHYECKUX 3HAHWW JIJIS PEIICHUsS 3a7ad B 00JIACTH OKPYXKAIOMICH CpeJIbl, INIaHUPOBAHUS
MOCTYIKOB M OIEHKU WX BO3MOXHBIX MOCIEICTBUHN ISl OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW U OOIIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTEMaTHYECKOH HAyKH Kak chepsl
YeNOBEUYECKON JesTeNbHOCTH, ITAlOB €€ Pa3BUTUS W 3HAYMMOCTH JUIS Pa3BUTHS LUBUIU3AINY;
OBJIAJICHUEM SI3BIKOM MAaTEMATHKU U MaTEMaTHIEeCKON KYJIbTYPOU KaK CPEJICTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO M UCCIIEIOBATENbCKYIO NESTENbHOCTh MHIUBUIYATHHO
U B TpYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHHS TPOrpaMMBbl YyIeOHOTO MpeMera «MareMaTukay
XapaKTepU3YIOTCS OBJIAJICHUEM YVHHUBEPCATbHBIMUA HO3HABGAM ETIbHBIMU OeliCTNEUAMU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OUCMBUAMY, — YHUBEPCATIbHbIMU — Pe2VIAmUEHbIMU
OelicmeusmMu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCO8 00YUarowmuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCalowe20 Mupd,
npuUMeHeHue 102U4eCKUX, UCCIe008amenbCKUx onepayuil, ymeHutl pabomamso ¢ ungopmayueti).

ba3zoBble Jlornyeckue 1eMcTBUA:

—BBISIBJIATh M XapaKTepPU30BaTh CYIIECCTBEHHBIC MPU3HAKKM MATEMATHUECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy MOHATHAMH; (QOPMYIUPOBATH OMNpPEACTCHHUS TOHSATHUM;
YCTaHABIIMBATh CYIIECTBEHHBINM TpPH3HAK KIACCU(PUKAINN, OCHOBAHHS I OOOOINCHUS W
CpaBHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIIN3a;

—BOCIIPUHUMATh, (HOPMYJIMPOBATh W IMPEOOPa3OBBIBATH CYXKJICHUS: YTBEPIAUTEIbHBIC WU
OTpUIaTeNbHbIE, eANHIUYHBIC, YACTHBIE U OOIIINE; YCIOBHEIE,

—BBISIBJIATh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpEUHs B (pakTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHSX; MpearaTb KPUTEpUU JUIS  BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;
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—JIe7IaTh BBIBOZABI C MCIIOJB30BAaHHUEM 3aKOHOB JIOTHKHU, AECTYKTHUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

—TPOBOJUTH CAMOCTOSATEIBHO J0Ka3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKICHUH (TpsSMbIe U
OT TIPOTHUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOAUTH MPHUMEPHl U KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYXACHHSI U BHIBOJIBI;

—~BBIOMpATh CIOCOO pelieHus Y4eOHOH 3ajaud (CpaBHHBATh HECKOJBKO BapHAaHTOB
pelieHusi, BbIOMpaTh Hauboyiee MOAXOIAUIMM € Y4ETOM CaMOCTOSITENIBHO BBIJEICHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKue AeiCTBHSA:

~HCII0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII HHCTPYMEHT MO3HaHUS; (OpMyITHpOBaTh
BONPOCHL, (DUKCHPYIOIIHE MPOTUBOpEUYUE, MpPOOJIEMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIHI0, MHEHHE;

—~TPOBOJUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIN HOKCIEPUMEHT, HCCIEJA0BaHUE I10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBJICHHUS, IMPOIECCa, BBISIBICHUIO
3aBHCUMOCTEH MEXAy O0BEKTaMU, SIBICHUSIMH, TPOLIECCAMU;

~CaMOCTOSITETILHO (HOPMYITUPOBATh OOOOIIECHHSI M BEIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaAOII0/IEHUs!, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJlbTaTOB, BHIBOJAOB U
000011IeHHI;

—~TPOrHO3UPOBATHh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTaTh MPEANOIOKEHHS O
€r0 Pa3BUTHH B HOBBIX yCJIOBHUSX.

PatGora ¢ undopmanmeii:

~BBIBIIATH eUIUTH HHOOPMAINH, JTAHHBIX, HEOOXOIUMBIX IS OTBETA Ha BOIIPOC M JUIS
pelleHus 3a1a4H;

—~BBIOMpaTh MH(POPMALMIO W3 HMCTOYHUKOB pA3IUYHBIX THUIOB, aHAJIM3UPOBATh,
CHUCTEMaTH3UpOBaTb M HHTEPIPETUPOBATh HMH(DOPMAIMIO PA3IUYHBIX BUAOB U (opMm
NIPEJICTaBIICHHUS;

—~CTPYKTypUpOBaTb  HMHGPOpPMalLMIO, TPEACTaBIATE €€ B pa3IuyHbIX  (opMax,
WUTIOCTPUPOBATh TpapuuecKy;

—OLEHHMBAaTh HAAE&KHOCTh HH(GOPMAIMM MO CaMOCTOSATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VHueepcanvhvle KOMMYHUKAMUGHbIE Oelicmausi, 00ecneuusaron coopmupo8anHoCns
COYUANBHBIX HABBLIKOB 00YYAIOUWUXCA.

Oo0menne:

—~BOCHPUHUMATh U (OPMYITHPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBHSIMH W IIETSIMH
oO0IIeHus; SCHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHMS B YCTHBIX M NHUCBMEHHBIX
TEKCTaxX, aBaTh IMOSICHEHUS 110 XO/Iy PEIICHHUS 3a/1a41, KOMMEHTHPOBATh TIOJTYYCHHBINA pe3yIbTaT;

—B XOZIe 00CYXJIEHMsI 337aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOl TeMbl, IpOOIeMbI,
pemaeMoil 3a/aun, BHICKA3bIBaTh WICH, HAIlEJICHHBIC HA MOWCK PEUICHHUS; COMOCTABISATH CBOU
CYXJIEHUS C CYKACHUSMHU JPYrUX YYaCTHHUKOB JMAIOra, OOHapyKHBaTh pa3ivyhe M CXOJCTBO
TIO3HIINHN; B KOPPEKTHOH (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

—~TIPE/CTABIATh PE3yJbTaThl PEIICHHs 3aJaud, HKCIEPUMEHTa, HCCIIEAOBAaHUS, MPOCKTa;
CaMOCTOSITENIbHO BBIOMPATh (GOpMaT BBICTYIIJICHUS ¢ yUETOM 3aJ1ad MTPEe3eHTAIHN U 0COOEHHOCTEN
ayJUTOpPUH.

CoTpyaHunuecTBo:

~TOHUMAaTh ¥ UCHOJIb30BATH MPEUMYILECTBA KOMaHIHOW U WHAMBHUIYAIbHON paboThI MpH
pemieHHH y4eOHBIX 3a/1a4; NPUHUMATh IeJIb COBMECTHOH JESTEeIhbHOCTH, IUIAHHPOBAThH
OpraHu3alMI0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3yIbTaT paboThI; 0000IaTh MHEHUS HECKOJIBKHUX JIIOJICH;

—y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (00CYXKaAeHHUS, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBI» ¥ HHBIE); BBIMIOJIHATH CBOIO YaCTh PaOOTHI M KOOPAWHUPOBATH CBOM ICHCTBHSI C IPYTUMHU



YACTHOE OBIIEOBPA30OBATEJIbBHOE YUPEXJEHUE «HACTHAS HIKOJIA LIOAVB»
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 Jlnnensust KO CITb Ne 1798 ot 15.04.2016 1.

YIeHaMM KOMaH/bl; OLCHMBATh KauyeCTBO CBOET0 BKJIaJa B OOLIMI HPOAYKT 1O KpUTEPUSM,
c(OpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamuesnsie oeticmsus, 0b6ecneuusarom Gopmuposanue cMulClo8bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranu3anus:

—~COCTaBIATh IUIAH, AITOPUTM PELICHHs 33/Ja4H, BHIOMpATh CIIOCOO PEHICHHS C YYETOM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

—BJIaZICTh HABBIKAMU TTO3HABATENFHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHMA
U MBICIUTENIBHBIX IIPOLIECCOB, HUX pe3yJabTaToOB; BIAAETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa pelleHns MaTeMaTUIeCKOM 3a1a4y;

—~IPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTH IIpH PEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JCITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJCHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

—OLIEHUBATh COOTBETCTBHE pe3yjbTaTa WEIA W YCIOBHSIM, OOBSCHATH NPUYHUHBI
JOCTHOKEHUS UM HEAOCTHXKEHUSI Pe3y/IbTaTOB JEeSTEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

Uurath U CTPOUTH TAOJIULIBI U TUATPAMMBI.

OnepupoBaTh NOHATUAMU: CpeJiHEe apupMeTHIECKOe, MeIaHa, HauboJIblIee, HauMEHbIIIEee
3Hau€HUE, pa3Max MacCHUBA YHCIOBBIX JIAHHBIX.

OnepupoBaTh MOHATUAMHU: CIIy4alHBIH SKCHEPUMEHT (OIBIT) M CllyyailHOe COOBITHE,
AJIEMEHTapHOEe COOBITHE (IJIEMEHTApPHBIA MCXOJ) CIy4alHOrO OIbITAa; HAXOJUTh BEPOSITHOCTH B
OTBITaX C PABHOBO3MOXKHBIMU CIIyYailHBIMH COOBITHUSIMHU, HaXOAUTh U CPaBHUBATh BEPOSATHOCTHU
COOBITHI B U3YYEHHBIX CIy4YailHBIX 3KCIIEpUMEHTAX.

Haxonuth u opMynupoBaTh COOBITHS: MepeceyeHne U 0ObeAMHEHUE AaHHBIX COOBITHH,
coObITHE, MPOTHBOIOJIOXKHOE JIaHHOMY COOBITHIO; IOJIb30BAThCS AHarpaMmamu Oinepa u
(bopMyIoi croxkeHHus BEpOATHOCTEH MPU PEeLIeHNH 3a/1a4.

OnepupoBaTh MOHATHSIMM: YCIIOBHAsi BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS; HAXOAUThH
BEPOATHOCTH C IOMOUIBIO IIPAaBUJIa YMHOKEHHS, C IIOMOILBIO IepeBa CIy4alHOTO OIBITA.

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELLICHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMM: HCIBITAHWE, HE3aBUCHMBIE HCIIBITAHUSA, CEpUsS HCIBITAaHUH,
yclex W HeyJaya; HaxOJIUTh BEPOSTHOCTU COOBITHII B CEpUU HE3aBUCHUMBIX HCHBITAHUN 0
NIEPBOTO ycIeXa; HaXOAUTh BEPOSITHOCTH COOBITUI B cepuu UCTIbITaHui bepHysmu.

OnepupoBaTh MOHATUSMU: ClIy4ailHas BEJIUYMHA, paclpeesieHue BEepOsTHOCTEH,
Juarpamma pacipeeneHHus..

11 KUIIACC

CpaBHMBaTh BEpPOSTHOCTH 3HAYEHUM CIIy4allHOM BEJIMYMHBI IO PACHPEACIICHHUIO WIH C
IIOMOILBIO AUArpaMM.

OnepupoBaTh NOHATHEM MaTEMaTHYECKOTO OXHUAAHMS; IPUBOJHUTH IPUMEpHI, Kak
IIPUMEHSAETCS MATEMAaTHUYECKOE OXHUIAHUE CIIy4alHOW BEJMYMHBI HAaXOAUTh MaTEMaTU4YECKOe
OKHJaHHE 110 JAHHOMY PACIIPENEICHUIO.

HmeTsb nmpeacTaBieHne 0 3aKOHE OOJIbIINX YHCE.

HmeTs npencTaBiieHne O HOPMaJabHOM PaclpeiciICHUN.
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10 KJIACC
Ne HanmeHnoBanue KonunuecTBo yacos
n/n a37IeJIOB U TEM
pasil Beero|| Kowrp- || Ipakr-
IPOrPaMMBI e e MeTto/b1 1 (OPMBI OpraHU3aIUU O0YUYCHHS. XapaKTePUCTUKA JEATSILHOCTH 00YYarOIIIHXCS
paboTHI || paboTHI

1 |IIpeacraBnenue 4 N3Baexkatbs nHpOpMAaMIO 13 TaOJIUI U JUAarpaMM, HCHOJIb30BaTh TaOIUIIBI U JHArpaMMbl
JaHHBIX U JUISL TIPE/ICTABIICHUS CTATUCTUYECKUX JAHHBIX.
onucarenbHas HaxoauTthb onucaTesbHbIE XapaKTEPUCTUKN JaHHbIX.
CTaTUCTUKA BbiiBUraTh, KPUTHKOBATH TMIIOTE3bI O XapaKTepe CydallHON U3MEHUYUBOCTH U

ornpenensaommx e€ hakropax

2 ||CnyuaiiHble ONBITHI U 3 BbiiessiTe Ha NpuMepax ciydaiiHble COOBITHS B OIIMCAHHOM CIIy4ailHOM OIIBITE.
cirydaitHble COOBITHSA, DopMyJIMPOBATh YCIOBHS MPOBECHUS CIIy4allHOI'O OIBITA.
OTIBITHI C HaxoauTb BEpOSTHOCTH COOBITHI B ONBITAX C PABHOBO3MOXHBIMH HCXOAAMHU.
PaBHOBO3MOYKHBIMU MopenupoBaTh OIbITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
JJIEMEHTapHBIMU HCXO0JAMH B X0/1¢ IPAKTHYECKON padoThI
nucxoaamMu

3 ||Oneparuu Hajg 3 Hcnoan3oBath quarpaMMmsbl Jiiiepa U CIIOBECHOE OMHMCaHUE COOBITUI A1 POPMYITUPOBKU
COOBITHUSIMHU, CIIOKEHHE 1 N300pakeHNst 00bETMHEHMSI U ITEpECeUEHUs] COOBITUH.
BEPOATHOCTEN PemaTts 3a1a4u ¢ MCIIOJIb30BaHUEM (OPMYIIBI CIIOKEHHSI BEPOSTHOCTEH

4 |[YcimoBHas 6 1 PemaTh 3a1a4u Ha HaXOXJIEHHE BEPOATHOCTEH COOBITUH, B TOM YHCJIE€ YCIOBHBIX C
BEPOSTHOCTb, IEPEBO MTOMOIIBIO JI€peBa CIY4aifHOTO OTbITA.
CIIy4allHOTO OIIBITA, OnpenenassiT HE3aBUCUMOCTh COOBITHI 110 (pOpMyJIe U [0 OpraHU3aALUHU CIYyYaiHOTO OMbITa
dhopmyna mosHOH
BEPOATHOCTH U
HE3aBHCHUMOCTh
COOBITHIA

5 ||9neMeHTsI 4 Hcnoab30BaTh MpaBUIIO0 YMHOKEHHS [T IEPEUUCICHUS COOBITHI B CIIy4aliHOM OTIBITE.

KOMOMHAaTOPUKHU

IMoab3oBaThCA GopMyIOi U TpEyroJbHUKOM [lackans mist onpeeieHus Yuciia COueTaHui
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Ne HanmeHnoBanue KonunuecTBo yacos
/1 a3JICJIOB U TEM
pasil Beero|| Kowrp- || [pakr-
IPOrPaMMBI MeToab! U GOpPMBI OpraHu3auu 00y4eHUs. XapaKTepUCTHKA ACATEIBHOCTH 00YYarOIIUXCs
bIC KH¢
paboTHI | pabOTHI
6 ||Cepun 3 1 1 ||Pa30ouBaTh ClIOKHBIE SKCIIEPUMEHTHI HA OT/EJIbHbBIE UCIIBITAHMUS.
MOCIE0BATEIbHBIX OcBanBaTh NOHATHUS: UCTIBITAHUE, CEPUSI HE3aBUCUMBIX UCIIBITAHUH.
WCIIBITAaHUI IIpuBoaMTH MpUMeEPBI CEPUI HE3ABUCUMBIX UCIIBITAHUH.
PemaTth 3a1aum Ha MOMCK BEPOSATHOCTEN COOBITUN B CEPUM UCIIBITAHUIN 70 IEPBOIO ycIexa
U B CEpUAX UCIBITAaHUNU bepHyuin.
H3yuaTth B X0/1€e NPAKTHYECKOH PadOTHI C UCIIOJIB30BAHUEM IJICKTPOHHBIX TaOIHUIL
BEPOSTHOCTH COOBITUH B CEPUSAX HE3aBUCUMBIX HCIIBITAHHUM
7 ||Cnyuaiinble Benu4uHbl | 6 1 OcBauBaTh NOHATHS: CTyYaiiHas BENIWYMHA, paclpeesieHue, Tabulia pacipeaeneHus,
U pacupeneneHus JliarpaMMa pacrpeiesICHUs.
IIpuBoANTH MPUMePHI pactpeieNieHU, B TOM YHCJIe TE€OMETPHUYECKOr0 U OMHOMUAIBHOTO.
CpaBHUBATH pacripeiesieHusl cIydaiHbIX BennurndH HaxoauTs 3HaYeHUsI CYMMBI 1
MIPOU3BE/ICHUS CITyYaliHbIX BEJIMYHH.
CTpouthb 1 pacno3HaBaTh reOMETPUUECKOE U OMHOMHAIIBHOE pacipeiesieHre
8 |[loBTOpenue, 5
00o0011IeHne U
cucTeMaTu3anus
OBUIEE KOJIMYECTBO 34 3 1
YACOB I10
[TPOI'PAMME

11 KJIACC
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Ne HanmeHnoBanue KonunuecTBo yacos
/1 pa3esioB U TeM Beero|| Konrp- | Tpaxr- M 5 X 5
IPOrPaMMbl e e €TOObI U (l)OpMLI OopraHusaliui OOY4YCHHA. AaPAaKTCPUCTUKA ACATCIBHOCTH O0YJarOIUXCA
paboTHI | pabOTHI
1 ||Marematnueckoe 4 OcBauBaTh [MOHITUE MAaTEMATUUECKOTO OXKUIAHU.
O’KHJIaHUE CITy4yalHON IIpuBoaMTH 1 00CYKAATH IPUMEPHI IPUMEHEHNSI MATEMATUYECKOTO OKUJAHUS.
BEJIMYUHBI BbruncnsaTe MaTeMaTUYECKOE OXKHUIAHUE.
Hcnosb30BaTh NOHATHE MATEMATUYECKOTO 0KMIAHMS U €r0 CBOMCTBA IIPU PELICHUU 3a]1a4.
HaxoauTh 110 U3BeCTHBIM (hOpMyIaM MaTeMaTUYECKOe OXKHIAHNE CyMMBI CITyYaiiHbIX
BEJIMYMH.
HaxoauTh 110 u3BeCTHBIM (hOpMyIaM MaTEMaTUIECKHE OKUAAHNUS CITyYaiHbIX BEJIHYHUH,
HMMEIOIIUX FEOMETPUUECKOE M OMHOMHAIILHOE pacrpeesieHus
2 ||ducnepcus u 4 1 1 ||OcBamBaTh MOHATHUS: AUCIIEPCHS], CTAHAAPTHOE OTKIOHEHUE CIy4YaliHON BETUYHHBI.
CTaHJIapTHOE Haxoauth nucnepcuio no pacipeieaeHuro.
OTKJIOHEHHE HaxoauTthb 1o u3BecTHBIM (pOpMysaM ITUCHEPCUI0 TEOMETPHUUECKOr0 U OMHOMHUAIBHOTO
CIIy4aiiHOM BEJIMYMHBI pacnpe/iesieHus, B TOM YHCIIe B XOJI€ MPAaKTUYECKOW paboThl C UCIIOIb30BAaHUEM
ANEKTPOHHBIX TAOJIHIIL
3 |3axoH 6onpuMx yncen | 3 1 |3HakoMHMTBCA ¢ BBIOOPOYHBIM METOJIOM HCCIIE0BAHUS COBOKYITHOCTH JaHHBIX.
M3yuarsb B X07€ MpakTU4eCKON pabOThI C UCTIONb30BAHUEM 3JIEKTPOHHBIX TaOIHI]
IPUMEHEHHE BEIOOPOYHOTIO METO/1a UCCIIeI0OBaHUS
4  ||HempepsiBHBIC 2 OcBauBaTh MOHATHUSA: HEMPEPBIBHAS CIy4ailHas BEIMYMHA, HEIPEPHIBHOE PACIIPEICTICHUE,
Clly4aliHbI€ BEJIMUUHBI (GyHKIMS TUIOTHOCTH BEPOSITHOCTH.
(pactpenenenust) IIpuBoaMTH IpUMEPHI HEMTPEPHIBHBIX CIyYalHBIX BEIUYHUH.
Haxoauthb BeposTHOCTH COOBITUI MO TaHHOW (DYHKLMHU TUIOTHOCTH, B TOM YHCIIE
PaBHOMEPHOTO pacHpeIeIeHUs
5 |HopmanbsHoe 2 1 1 ||OcBauBaTh NOHATHUS: HOPMAIBHOE pacIipeielieHue.
pacnpezeneHus BoigenssTe 110 onucaHuio ciiydyaifHble BETUYUHBI, pacIpeIeIEHHbIE 10 HOPMAJIILHOMY 3aKOHY.
IIpuBoanTHL NpUMepHI 337124, IPUBOIALINX K HOPMaJIbHOMY PacIpeleICHHUIO.
HaxoauTh uncioBbie XapakTepUCTUKA HOPMAIbHOTO paclpeeNeHus 0 U3BECTHBIM
bopmynam.
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No HaunmenoBanue KonnuecTBo yacon
/1 pa3IeNoB U TeM Beero| k I
OHTp- || LIpaKT- MeTtoss! 1 GOpMBI OpraHU3alN O0yUeHH. XapaKTePUCTUKA JeSITETFHOCTH 00yIarOIIHXCst
pOrpaMMBbl bIe e

paboTHI | pabOTHI

Pemate 3a1a4n, CBs3aHHbBIC C IPUMEHEHUEM CBOMCTB HOPMAJIBHOT'O PACIPEACIICHUN, B TOM
YHCJIe C UCIIOJIb30BAHUEM IEKTPOHHBIX TaOJIUI]

6 |[lloBTOpeHue, 19 1 IloBTOPATH N3y4YeHHOE U BLICTPAMBATH CUCTEMY 3HAHUIA
00001IeHNE 1
cHCTEeMaTH3alus
3HAHUU

OBIIEE KOJIMYECTBO 34 3 3

YACOB I1O0

[NTPOTPAMME
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MNOYPOYHOE INJIAHUPOBAHHUE
10 KJIACC BAOYHASI ®OPMA, ouno-3a04uHas ¢popma 10-1 u 10-2 kiaaccsl)

Ne ypoka
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HpeHCTaBJIEHI/Ie JAHHBIX U ONMHCATEJIbHAaA CTATUCTHKA

[IpencraBieHye JaHHBIX C TOMOUIbIO TaOJIUI]

Hpe,Z[CTaBJ'IeHI/IC JaHHBIX C IIOMOLIbIO JJUAI'PaMM

Cpennee apudmernyeckoe, MeuaHa

Mepsl pazmaxa

aifHbI€ ONBITHI U cﬂyqaﬁﬂme 006bITI/Iﬂ, OIIBITHI ¢ PABHOBO3MOKHBIMH 3JJCMCHTAPHBIMHA UCX0AaMHU

CayvaiiHble SKCTIEPUMEHTHI (OIBITHI) U CITyd4aifHble COOBITHSL.
DnemeHTapHbIe COOBITHS (MCXO/bI). BeposTHOCTD citydaifHOTrO
coObITHS. BepossTHOCTH COOBITHI B OIBITAX ¢ PABHOBO3MOKHBIMHU
AJIEMEHTapPHBIMUA COOBITUSIMHU

1)

CryvaiiHble SKCTIEPUMEHTHI (OIBITHI) U CITydaifHble COOBITHSL.
DnemeHTapHbIe COOBITHS (MCXO/bI). BeposTHOCTD citydaifHOTrO
coObITHs. BepossTHOCTH COOBITHI B OIBITAX ¢ PABHOBO3MOKHBIMHU
AJI€MEHTapPHBIMUA COOBITUSIMU

Tect

2)

CryvaiiHble SKCTIEPUMEHTHI (OIBITHI) M CITy4aifHbIe COOBITHSL.
DnemeHTapHbIe COOBITHS (MCXO/bI). BeposTHOCTH citydaifHOTrO
coObITHs. BeposiTHOCTH COOBITHI B OIBITAX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMUA COOBITUSIMU

Omnep

alMM HAJl COOBITUSIMU, CJI0KEHHE BEPOSITHOCTEN

Omneparuu HaJl COOBITHAMU: TIEpECeUCHNE, 00bETMHEHUE COOBITHIH,
MIPOTHUBOMNOJOXKHBIE cOObITH. [lnarpammel Diinepa
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1 2 3 4
3) Omnepanyu Hajl COOBITUSIMHE: TIepecedeHue, 00beTMHEHHE COOBITHIA,
MIPOTUBONOJIOXKHBIE coObITH. [lnarpammsl Diinepa
7. dopmyJia CIOKEHUS BEPOSITHOCTEN Tect
Yci10BHAs1 BEPOSITHOCTD, 1€PeBO CJAYYAHMHOI0 ONbITA, opMyJia NMOJHOH BEPOSITHOCTH U HE3aBUCUMOCTDH COOBITHI
8. VYciioBHas BEPOSATHOCTh. Y MHOKEHHE BEPOSITHOCTEN. JlepeBo
CIIy4allHOT O SKCIIEPUMEHTA
4) VYcioBHas BEpOSATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. JlepeBo
CIIy4allHOT O SKCIIEPUMEHTA
5) VYciioBHas BEpOSATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. JlepeBo
CIIy4allHOTO SKCIIEPUMEHTA
0. dopmyna moaHOU BeposTHOCTH. HezaBrcuMbie COOBITHS
6) dopmyina nonHo# BeposaTHOCTH. HezaBucumbie cOOBITHS Tecr
7) MosTopeHne Dopmyiia OTHOM BepOSTHOCTH. He3aBrucHMbIe COOBITHS
DJieMeHTbl KOMOMHATOPUKH
10. Komb6unaropuka. OCHOBHBIE CBEICHUS
11. ITepectanoBku u pakropuain
12. Uucino coueranuii. TpeyrosnbHuk Iackais
13. ®opmyna ounoma HproToHa Tect
Cepun nocse10BaTeIbHbIX HCIIBITAHHI
14, bunapHbIii ciydaiiHblil ONBIT (MCOIBITAHKE), YCIIEX U Heyaaya
HezaBucumeble ucnbitanust. Cepusi HE3aBUCUMBIX UCTIBITAHUH J10
IIEpPBOro ycrexa
15. Cepus ucnbiTanuit bepryim, cocrosias U3 3aJaHHOTO KOJIMYECTBA
HCIIBITAHUI
8) Cepus He3aBUCUMBIX HcnibITaHU. [IpakTudeckas padbota ¢ [IpakTuueckas pabota c Tecr
MCTIOJIb30BAHUEM SJIEKTPOHHBIX TaOJIUI] HCII0JIb30BaHUEM
AIIEKTPOHHBIX TaOJHUIT
Cay4aiiHble BeJIMYMHBI M pacnpeieseHust
16. Crnydaiinas BennunHa. Pacnipenenenue BepostHocTei. uarpamMmma

pacnpeneneHus
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1 2 3 4
17 Canyuaitnas BennuuHa. Pacripenenenue BepositHocTel. luarpamma Tecr
paclpeeneHust
9 [Ipumepsl pacripeeneHuii, B TOM YUCIIE TEOMETPUUECKOE U
OMHOMHUAIBHOE
10 | [Tpumepsl pactipesesieHu, B TOM YKCIIe T€OMETPUUECKOE U Tect
OMHOMHATIBHOE
11 | Cymma u npousBeieHHE CITyYalHbIX BETMYHH
12 CyMMa 1 npou3Be/IeHUE Cy4yalHbIX BEJIMYNUH
[ToBTOpeHme, 06001IeHNE U cUCTeMaTH3allus 3HAHUN
13 [ToBTOpenwue, 06o0IIeHNE, pE3EPB
14 [loBTOpenwme, 06o0IIeHNE, pE3EPB
15 [ToBTOpenue, 0600IIeHNE, pE3EPB
16 [ToBTOpeHue, 0000IICHNE, pE3EPB
17 [ToBTOpeHue, 0000IICHNE, pE3ePB
17 17 34 UTOI'O

Hroro: 34 yaca (1 yac B He/le/110):, U3 HUX HA KOHTPOJIbHBIE PadoThl (TeCTHPOBaHME) — He DoJlee 3
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11 KJTACC (BAOYHAS ®OPMA, ouHo-3a04Has ¢popma 11-1 kiaacc)

Ne ypoka

Ayaurop.

padoTa

CamocrosTe
bHas padora

Tema ypoka

IIpakTH4eckas padora

Dopma KOHTPOJIS

1| 2

| 3

MarteMaTH4YeCKO€e 0:KHIaHHue c.JIyqaifmoﬁ BCJIUYIHNHBI

1)

[Ipumepsl MPUMEHEHHS] MAaTEMaTHYECKOTO OKUIaHUS (CTpaxoBaHUeE,
J0Tepes)

1. MareMatnueckoe 0’KMIaHHE CyMMBI CIIy4ailHbIX BETUYNH
2. CBoilicTBa MAaTEMaTHYECKOT'O OKHMIaHUS
3. MareMaTnueckoe 0’KHIaHHE TeOMETPHIECKOT0 1 OMHOMHAJIBLHOTO Tect
pacrnpeeneHni
Jucnepcus U CTAaHAAPTHOE OTKJIOHEHHE C1Y4aiiHOM BeTHYHHbI
4, Jlucniepcust u CTaHIapTHOE OTKJIIOHEHUE
2) Jlucnepcus U CTaHAAPTHOE OTKIIOHEHUE
5. Jlucriepcuu reoMeTpuIecKoro 1 OMHOMHUATBHOTO paclpeaeIeHUs
3) [TpakTueckas paboTa ¢ UCTIOIB30BAHUEM DJICKTPOHHBIX TAOIHI] [TpakTuueckas padoTta ¢ Tect
HCI0JIb30BaHUEM
AJIEKTPOHHBIX TaOJIHUIL
3akoH 00JBLIIMX YHCET
6. 3aK0H OOJBIINX YHCET
7. 3aKoH OOJBIIMX YHCET
8. Br100opouHBIif METO] MICCIIETIOBAHUIA
4) [TpakTudeckast paboTa ¢ UCIIOIB30BAHUEM AIICKTPOHHBIX TAOJIHUIL [TpakTudeckas pabota ¢ Tect

HUCITIOJIB30BaHHUEM
9JICKTPOHHBIX Ta6J'II/II_I

HenpepbiBHBIE CiIy4aiiHbIe BeJIMYMHBI (pacnpenejieHus )
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3 4

IIpuMepsl HENPEPBIBHBIX CIIyYalHbIX BeIMYMH. OYHKIUS IIJIOTHOCTU
pacnpezneseHus. PaBHOMEpHOE pacpeesIeHue U €ro CBOMCTBA

10.

[IpuMepsl HENIPEPBIBHBIX CIIy4alHbIX BeINYUH. OYHKIUSA [IJIOTHOCTU
pacnpezeneHus. PaBHOMEpHOE pacpeesIeHue U €ro CBOMCTBA

5)

[Ipumepsl HENIPEPHIBHBIX CIIy4YalHbIX BeIMUrH. OyHKIUS IIOTHOCTH
pacrnpenenenusi. PaABHOMepHOE pacnpeiesIeHHe U ero CBOMCTBA

HopmasnbHoe

acnpe/eJIeHust

11.

3aiauyu, NPUBOJAIIME K HOPMAJIbHOMY pacnpezeeHnto. OyHKIus
IIJIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PaCIpeaCIICHUs

12.

3aauyu, NIPpUBOJAIIME K HOPMAJIbHOMY pacrpeaeneHuto. OyHKIus
IIJIOTHOCTU U CBOMCTBA HOPMAJIBHOT'O PaCIpEaCIICHUs

6)

[TpakTudeckast paboTa ¢ HCIIOIH30BAHUEM AJICKTPOHHBIX TAOJIHII [TpakTudeckas padbota ¢
HCIIOJIb30BAHUEM
AJICKTPOHHBIX TAOJINI

Tect

IToBTOpEHHE,

00001IeHME ¥ CHCTeMATU3al A 3HAHUN

7)

[ToBTOpenue, 06o0IIeHNe, cucTeMaTu3amus 3Hanui. CiryJaitHbie
OTIBITHI U BEPOSATHOCTHU CIIYYaHBIX COOBITHI. Cepuu HE3aBUCUMBIX
HCIBITAaHUN

13.

[ToBTOpEeHue, 060061IeHNe U crucTeMaTH3alus 3HaHui. OnucarenbHas
CTaTUCTHKA

Tect

8)

[ToBTOpEeHue, 060061IeHNE U crucTeMaTH3alus 3HaHui. OnucarenbHas
CTaTUCTHKA

14.

[ToBTOpenue, 0600IIeHNE U CUCTEMATU3AIMs 3HaHUU. OTBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU

9)

[ToBTOpenue, 0600IIeHNEe U CUCTEMATU3aIMs 3HaHUH. OTBITHI C
PaBHOBO3MOKHBIMH DJIEMEHTAPHBIMU COOBITUSIMU

Tect

15.

[ToBTOpenue, 0600IIeHNE U CUCTEMATH3aIKs 3HaHU. Berauciaenue
BEPOATHOCTEH COOBITHI ¢ MprUMEeHEeHHeM (HOpMYIT U TpadhuIecKuX
METOJIOB (KOOpJIMHATHAs MpsiMas, IepeBo, quarpamma Jiliepa)

16.

IToBTrOpenue, o0o0IIeHNE U cucTeMaTh3anus 3Hanuil. CryJaiiHble
BEJIMYMHBI U pacrpeiesieHus

Tect
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1 2 3 4
10) [ToBTOpenue, o0o0IeHNe U cucTeMaTH3anus 3Hanuil. CryJaifHble
BEJIMYUHBI M paCIpeICIICHUS
17. [ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3AIMsI 3HaHU. MaTeMaTH4eckoe Tecr
O0KMJaHUE CIYYailHON BEJIMYHUHBI
11) [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUHA
12) [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH
13) [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH
14) [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3allUsl 3HAHUN
15) [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTU3allNs 3HAHUN
16) [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH
17) [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH
17 17 HUTOI'O

Htoro: 34 yaca (1 yac B HeJeJ110):, U3 HUX HA KOHTPOJIbHBIE Pa00ThI (TECTUPOBaHHUE) — He OoJiee 3
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Kon IIpoBepsiembIe IpeIMETHBIE PE3yIBTATHl OCBOCHHS OCHOBHOW 00pa3oBaTenbHON
MIPOBEPSEMOT0 MPOTrpaMMBI CPEAHEro 001Iero 00pa3oBaHus
pe3ynbTaTa
1 Yucna ¥ BEIYUCIICHUS
11 OneprupoBaTh TOHSATHSAMH:  palMOHATFHOE W JEHCTBUTEIBHOE  YHUCIIO,
' OOBIKHOBEHHAS U ICCATHUYHAS APOOB, IPOIICHTHI
12 BrimonasaTs apudmMeTnieckne onepanui ¢ paluoOHATFHBIMU U JeHCTBUTEIHHBIMHI
' yucjaaMu
13 BrImonmHAT, TPUONMKEHHBIE BBIYHCICHUS, HCIONB3Ys TpaBHUia OKPYTIICHWS,
' JeNaTh MPUKUIKY U OLICHKY pe3yJIbTaTa BEIYNCICHUH
OneprupoBath MOHITHAMU: CTENEHH C [EJBIM IOKa3aTelleM, CTaHaapTHas dopma
14 3alUCH JACUCTBHUTEILHOTO YUCIA, KOPEHb HATYPaJlbHOW CTETEHH; WCIIOJIb30BAaTh
' MOIXOJATIYIO (POpPMY 3aITMCH AEHCTBUTENBHBIX YUCEI JUTS PEIICHHUS TPAKTHIECKAX
3a/1a4 ¥ TIPECTABIICHUS TaHHBIX
OneprupoBarh MOHATHSIMH: CHHYC, KOCHHYC W TaHT€HC HpPOM3BOJILHOTO YIIIa;
15 HCTIONB30BaTh 3aImch MIPOU3BOIBHOTO yria yepes oOpaTHbIE
TPUTOHOMETpPUYECKUE DYHKIIUU
2 YpaBHeHHS 1 HEPABEHCTBA
OneprupoBaTh TMOHATHUSMH: TOXAECTBO, YPaBHEHHE, HEPABEHCTBO, IIEIOE,
21 palrioHaNbHOE, UPPAIMOHAIEHOE YPaBHEHHE, HEPAaBEHCTBO, TPUTOHOMETPHUIECKOE
ypaBHEHHE
29 BrimonHsaTe TpeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIPAKCHWNW W pemiaTh
' TPUTOHOMETPUYECKUE YPAaBHEHUS
BrimonmHsaTe TpeoOpa3oBaHMS IENBIX, PAlMOHATNBHBIX ¥ HPPAIHOHAIBEHBIX
2.3 BBIDOKEHWH M  pellaTh OCHOBHBIE THUMBI UENBbIX, pPalUOHAIBHBIX H
UPPAIMOHANBHBIX YPAaBHEHHH 1 HEPABEHCTB
24 [IpuMeHsTH ypaBHEHHS W HEPaBEHCTBA JIJISl PEUICHUS MaTeMaTHYECKHX 3a1ad U
' 3aJa4 U3 pa3IMYHbIX 00JacTell HAYKH U pealbHOM >KU3HH
MojenupoBath peajbHbIe CUTYAIMU Ha SI3bIKE alNreOpbl, COCTABIATH BBIPAKEHUS,
25 ypaBHEHUS1, HEPABEHCTBA 0 YCIOBHUIO 3a]1a4u, UCCIE0BATH HOCTPOCHHBIE MOJICIIH
C MCIIOJIb30BaHUEM almIapara aareopsl
3 OyHKIMY U rpauKu
OmepupoBaTh MOHATHAMH: (QYHKITHSA, CHOCOOBI 3amaHus (YHKIUH, 00JIacTh
3.1 OTpeiesIeHNsT 1 MHOXKECTBO 3HaueHW (yHKuuu, rpaduk (yHKIWH, B3aHMMHO

oOpatHble QyHKIMN
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OneprpoBaTh MOHATHSIMH: YE€THOCTh W HEYETHOCTh (PDYHKIWH, HYTH (YHKIIHH,

3.2
MPOMEXYTKH 3HAKOMOCTOSIHCTBA
3.3 Hcnonp3oBaTh rpad ki QyHKIWH AT pEHICHNs ypaBHEHHH
3.4 Crpouts W 4WTaTh TpaQuKH JMHEHHOW (YHKIMH, KBaIpaTHYHOW (YHKIIHH,
' CTETICHHOH (DYHKIIMH C IEJIBIM TIOKa3aTeeM
Hcmnons3oBaTe rpaduku QyHKIWH AT MCCIeTOBaHMS ITPOLIECCOB U 3aBUCUMOCTEH
35 MpU PpeIIeHnH 3ala4 W3 APYTruX Y4eOHBIX MPEeIMETOB W PEalbHON KHU3HH,
BBIpaKaTh (POPMYIaMHu 3aBUCUMOCTH MEX]y BEIMUMHAMH
4 Hayana maremaTiudeckoro anammsa
41 OnepupoBaTh  MOHATHAMHU:  [IOCIEHAOBATENBHOCTh,  apuMeThdeckas |
' TeOMEeTpHUYECKasi MPOTPECCUU
492 OnepupoBaTh  MOHATHAMH: OECKOHEUYHO  yOBIBalomas  TreoMeTpudecKas
' MpOrpeccHsi, CcyMMa OECKOHEYHO YOBIBAIOIIEH reOMEeTPHYECKON MTPOTPECCHH
4.3 3anmaBaTh MOCIIEO0BATETFHOCTH PA3TUIHBIMA CITOCOOaMU
44 Hcnonp30BaTh CBOWCTBA MOCIENOBATENBLHOCTEH M TPOTPECCHid IS peIeHHs
' pEaNbHBIX 33724 MPUKIIAJHOTO XapaKTepa
5 MHoOXecTBa 1 IOTUKA
51 OrnepupoBath MOHATUSIMU: MHOXKECTBO, OTIEPAIlN HAJ MHOXECTBAMU
59 Hcnonp30BaTh TEOPETHKO-MHOXKECTBEHHBIN armapar Jis OMHCAHUS PeallbHBIX
' MIPOIIECCOB U SIBIICHHM, P PELICHUH 33124 U3 IPYTUX y4eOHBIX ITPEeIMETOB
5.3 OneprupoBaTh NOHATUSAMU: OIIPEJIEIICHNE, TEOPEMA, CIIeJICTBUE, IOKA3aTEIbCTBO
6 Teopust BepOATHOCTEH U CTATUCTHKA
6.1 UuTaTe ¥ CTPOUTH TAONHIBI U AUATPAMMBI
6.2 OnepupoBarh HOHATHAMH: cpenHee apudmeTHyeckoe, MeauaHa, HauOoibllee,
' HaVMeHbIIlee 3HAYCHUE, Pa3MaX MAaCCHBAa YHCIIOBBIX JAHHBIX
OnepupoBaTh MOHATHSAMU: CIyYalHBIA SKCHEPUMEHT (OHBIT) M ClydaiHoe
COOBITHE, DIIEMEHTapHOE COOBITHE (dTIEMEHTAPHBIN HMCXOJ) CIyYaifHOTO OIBITA;
6.3 HaXOJUTh BEPOATHOCTH B OIBITAX C PABHOBO3MOKHBIMHU CITy4aiHBIMH COOBITHSAMH,

HAaXOJWTh W CPaBHUBATH BEPOSITHOCTH COOBITHI B HM3YYCHHBIX CIy4YailHBIX
JKCTIEPUMEHTaX
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Haxomute u (dopMynupoBaTh COOBITHS: TEepecedeHre M OObEeIWHEHHE NaHHBIX
6.4 coObITHI, COOBITHE, TPOTHBOIIOIOKHOE JJaHHOMY COOBITHIO; TIOJb30BAThCS
nuarpammaMu Jisepa u GopMyIIon CIIOKEHUS BEPOSTHOCTEH IIPH PEIICHUH 33134

OnepupoBaTh MOHATHSIMU: YCIIOBHAs BEPOSTHOCTh, HE3aBHCUMBIC COOBITHSL
6.5 HaXOJUTh BEPOSTHOCTH C IOMOIIbIO MPAaBUJIa YMHOXKEHHS, C IIOMOIIBIO JepeBa
CIIy4allHOrO OIbITa

6.6 [IpuMeHATh KOMOMHATOPHOE TIPABHUIIO0 YMHOXKEHUS TIPH PEIICHUH 33129

OnepupoBaTh TOHATUSIMHU: HCIBITAHHWE, HE3aBUCHMBIE HCIIBITAHUS, CEpUS
UCTIBITAaHUM, ycHexX M HeyAadya; HaxOOUTh BEPOSTHOCTH COOBITHH B CepUH

6.7 . .
HE3aBUCHUMBIX UCIBITAHUI 0 MEPBOT0 yCIexa, HAXOAUTh BEPOSTHOCTU COOBITUIA B
cepuH ucnblTaHui bepryum

6.8 OnepupoBaTh MOHATUSMU: CIIydailHas BEJIMYMHA, PAaCIpEACICHUE BEPOITHOCTEH,

' JirarpaMma pacipeieacHus
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSAMU: TOYKA, IIPSAMasi, IIIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPHUM M CJIEACTBHS W3 HUX IPH pEIICHHU
' reOMETPUUYECKHX 3a/1a4
73 OnepupoBarh MOHATUSMU: MAPAIICTBHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX H
' IJIOCKOCTEN
74 KnaccuduumpoBarh B3aUMHOE pACIOJIOKEHHE TNPSAMBIX M IUIOCKOCTEH B

NPOCTPAHCTBE

OneprpoBaTh MOHATHSAMH: IBYTPAHHBIM yroj, TpaHd JABYT'PAHHOTO yIua, pedpo
7.5 JIBYTPAaHHOTO YIJIa, JIMHEMHBIA Yroa JBYTPaHHOTO YIJIa, TpaaycHas Mepa
JIByTPaHHOTO yIJa

OHCpHpOBaTB IIOHATHAMM MHOT'OI'paHHUK, BLIHYKHLIﬁ nu HeBBIHYKHLIﬁ

7.6 o
MHOT'OI'paHHUK, 3JICMCHTBI MHOI'OI'paAHHUKA, IPAaBUJIbHBIM MHOT'OI'PAHHUK

Pacno3naBars OCHOBHBIC  BHbI MHOT'OTPaHHUKOB (HI/IpaMI/I,Z[a, npusma,

7.7 .
NpSAMOYTOJIBHBIN Mapasiesienumes, Kyo)

KnaccnugunupoBaTs MHOTOrpaHHUKH, BBIOMpas OCHOBaHMSA Ui KJIACCH(UKAIIUH
7.8 (BBIYKJIBIE W HEBBINYKIIbIE MHOTOTPAaHHUKH, NPaBHJIbHBIE MHOTOTPAHHUKH,
NPSIMbBIC U HAKJIIOHHBIC TPU3MBbI, TAPAUICIICTTATIC b )

7.9 OHCpHpOBaTB MOHATUAMU: CCKYyIas MIOCKOCTh, CCUCHNEC MHOTOI'PAaHHUKOB

OOBICHATE MPUHIUAIIBI MOCTPOCHUA CCUCHUM MHOT'OI'PaHHUKOB, UCIIOJB3Ys MCTOQ
CJIICO0B

7.10
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CTpouTh CEYCHMS MHOTOTPAHHUKOB METOIOM CIIE/IOB, BBIIOJHATH (BBIHOCHBIE)
7.11 TUIOCKHE YEePTEXH M3 PHUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHJ CBEPXY, COOKY,
CHH3Y

Pemarp 3amaun Ha HAXOXKJICHHE T'€OMETPUYCCKHX BEIUYMH IO 00paslaM WU
aJToOpUTMaM, TPHUMEHSS HW3BECTHBIC aHATUTHYCCKHEC METOIBI IIPH PCIICHUH
7.12 CTaH/IApPTHBIX MaTeMaTHYECKUX 33/1a4 Ha BBIUMCIICHUE PACCTOSTHANA MEXIY ABYMS
TOYKaMH, OT TOYKH JO TpsSIMOW, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEUIUBAIOIIUMUCS PSIMBIMHU

Pemrate 3amaum Ha HaxoXKACHHE TEOMETPUYECKUMX BEJIMYMH MO oOpaslaM HiH
ajroputMaM, IMNPUMECHAA MHM3BCCTHBIC AHAJIMTUYCCKUC MCETOALI IIPU PCUHICHUN
7.13 CTaHMApPTHBIX MaTeMaTHYeCKUX 3aJad Ha BBUMCICHHE YIJIOB  MEXKIy
CKPELIMBAOIIMMHUCA MPAMBIMH, MEXAY MpPAMOM U IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSAMHU, ABYTPAHHBIX YIJIOB

Bbruucnsate 00beMbl W IUIOIIAAM TIOBEPXHOCTEH MHOTOTPaHHUKOB (IpU3Ma,
7.14 nupamMuia) C TOPUMEHEHHEM (OpMyJ, BBIYUCIATH COOTHOLICHUS MEXKIY
TIUTONIAJSIMU TTOBEPXHOCTEH, 00 beMaMH TT0100HBIX MHOTOTPAaHHUKOB

OHCpI/IpOBaTI) IMMOHATUAMMU: CUMMCTPUSA B MMPOCTPAHCTBC, HCHTP, OCh U IJIOCKOCTH

7.15

CUMMETPUH, LEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTyPbI

W3Bnekars, mpeoOpa3oBbIBaTh W HUHTEPHPETHPOBaTh  HMH(pOpMammo O
7.16 NPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, IPEACTaBICHHYIO HA YepTexax U

PHCYHKax

[IpumeHsTH TeoMeTpuyeckue (akThl I PEHICHUs CTEPEOMETPUYSCKHUX 3ajad,
7.17 NPEANONaralIiuX HECKOIBKO IIaroB PpEIIeHUs, €CIU YCIOBHS TPHMEHEHHS
3aJlaHbl B IBHOU (opme

[lpumenaTs  mpocreiiiie  MporpaMMHBIE  CPEACTBA M AJIEKTPOHHO-

7.18
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPY PELIEHUH CTEPEOMETPHUECKUX 3314
719 [TpuBOIUTH MPUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NMPHUPOAE W >KU3HH,
' pacrno3HaBaTh NPOSBICHNE 3aKOHOB T€OMETPHUHN B MICKYCCTBE
[IpuMeHsTh TONyYEHHBIE 3HAaHUS HA MPAKTHKE: aHAJM3UPOBATh peaibHbIC
CUTyallul W TPUMEHATh H3ydeHHBIE TOHATHS B TPOIECCE TOWCKA DPEUICHHS
720 MaTeMaTH4ecKu Cc(OpMYIMPOBAaHHON NpoOIEeMBbl, MOJETUPOBATH pEabHbIC

CUTyallUM Ha S3bIKE TE€OMETPHM, HCCIEI0BaTh IIOCTPOCHHBIE MOJCIU C
MCIIOJIb30BaHMEM I'€OMETPHUECKUX TIOHATHI U TEOPEM, arnapara anredpsl, pemaTh
IIPaKTUYECKUE 33]1a4H, CBSI3aHHBIE C HAXOKIEHUEM I'€OMETPUUECKUX BEJINIUH

MpoBepaemble 31eMeHTbl cogeprkaHua (10 Knacc)

Kon IIpoBepsieMblil SIEMEHT COMIEPIKAHUSL
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1 Uwncna 1 BEIYHCICHUS
Pammonansabie gncia. OOBIKHOBEHHBIE U NECATHYHBIC OPOOH, MPOIIEHTHI, OCCKOHCUHEIE
11 nepuoguueckue Ipobu. Apupmerndeckue Omnepanuyd C PaldOHAIBHBIMH YHCIAMU,
' npeoOpa3oBaHHs YHCIOBBIX BblpakeHHH. [IpuMmeHeHne npobeld M MPOLEHTOB IS
pelIeHus TPUKJIAIHBIX 3a7a4 U3 Pa3IUYHbIX OTpacieil 3HaHU U peaIbHOM KU3HU
[eiicTBuTenbHble yncia. PanuoHanbHble 1 UppalMoOHalIbHbIC Yhcia. ApudMeTHdecKue
1.2 omepauuu C JCHCTBUTENbHBIMM 4HcIaMy. lIpuOmvkeHHble BBIYMCICHHSA, IpaBHIIA
OKPYTJIEHUS], IPUKUAKA U OLICHKA Pe3yJIbTaTa BHIYUCICHUH
Crenens ¢ nenbiM nokasareneM. CtarmapTHas ¢opMa 3aucy AeHCTBUTENBHOTO YHICTA.
13 Hcnonp3oBanue moaxomsmeil (Gopmbl 3amucH IEHCTBUTEIBHBIX YUCEN ISl PELICHUS
NPaKTUYECKUX 33124 U TPEICTaBICHUS JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypanbHOH creneHu. JleiicTBus c apupMETHISCKUMHU
' KOPHSIMH HaTypaJbHOW CTENEHN
15 CuHycC, KOCHHYC U TAaHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC
' YUCJIOBOTO apryMeHTa
2 YpaBHeHHS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOXIECTBEHHBIE PEOOPA30BaAHUS
29 [MpeobOpazoBaHre TPUTOHOMETPUUECKUX BhIpakeHHH. OCHOBHBIE TPUTOHOMETPUYECKUE
' hopmytbt
23 VYpaBHeHune, KopeHb ypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. MeToj
' HWHTEPBAJIOB
24 Penrenue nensix u ApoOHO-paOHATIBHBIX YPAaBHEHHI 1 HEPABEHCTB
25 Pemenne nppalioOHaJIbHBIX YPABHEHUI U HEPABEHCTB
2.6 Perenue TpUroHOMETPUYECKUX YpaBHEHHH
27 [IpuMeHeHre ypaBHEHHUH W HEPABEHCTB K PEHICHUI0 MAaTEeMaTHUYECKHX 3aJlad W 33j1a4 U3
' Pa3InYHBIX 00JIacTeil HAYKH U peabHOM KU3HH
3 OyHKIMK U rpaduku
3.1 OynHKyst, criocoOb! 3ananus pyHkuun. ['paduk dynknmu. BzanmHo oOpaTHbie GyHKIMU
32 Ob6nacte onpeaeneHnss 1 MHOXXecTBO 3HaueHnH ¢ynkunu. Hymu ¢pynkuuu. [Ipomexxytkn
' 3HAKOMOCTOSHCTBA. UeTHbIE U HeUeTHbIE (DYHKIIUH
33 CreneHHas (QyHKUUSI ¢ HAaTypaJbHBIM M IIETIBIM IMoKa3areneM. Ee cBoiicTBa m rpaduk.

CRoiicTBa 1 TrpaduK KOPHS N-0¥ CTECIICHA
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Tpuronomerpudeckas OKpPYKHOCTh, OIpENEICHHE TPUTOHOMETPHUECKUX (DYHKITHI

3.4
YHCIIOBOTO apryMeHTa
4 Hauana matemaTuyeckoro aHaimsa
41 TlocnegoBaTenbHOCTH, CIOCOOBI  3amaHus  IoOcjaegoBaTelabHOCTEH. MOHOTOHHBIE
' MI0CJIE0BATENLHOCTH
Apudmernueckass U TreoMerpudeckas mporpeccud. beckoHeyHO — yObIBaroImas
42 reomerprudeckasi mporpeccus. CymMma OeCKOHEYHO YOBIBAIOMIEH T€OMETPUIECKOM
' nporpeccun. @opmyra CI0KHBIX TPOLEHTOB. Mcrnonbp30Banne Nporpeccu s pelieHns
peanbHbIX 3a/1a4 IPUKIIaIHOTO XapakTepa
5 MHokecTBa U JIOTHKA
MHoXxecTBO, onepaluu Haa MHOKecTBaMHU. J(uarpammel Diinepa - Benna. [Ipumenenue
5.1 TEOPETHUKO-MHOKECTBEHHOI'O arnapara Jisi ONMCAaHUs PeaJIbHBIX MIPOIIECCOB U SIBICHUH,
[P peLICHUH 3a7a4 U3 APYTuX Y4eOHbIX IPEAMETOB
5.2 Omnpenenenue, Teopema, CICICTBUE, T0Ka3aTSIbCTBO
6 Teopus BEpOSITHOCTEN U CTATUCTUKA
IIpencraBienue OaHHBIX C MOMOIIBIO Tabiui U auarpaMMm. CpeaHee apupMeTHUECKOE,
6.1 MenuaHa, HauOoJjblllee U HauMEHbIIee 3HA4YCHUs, pasMax, TUCIEPCUsl M CTaHIapTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOpPOB
CrnyyaitHble SKCIIEpUMEHTHI (OTBITHI) U CIlydaiHble COOBITHS. DIIeMEHTapHbIE COOBITHA
6.2 (ucxompl). BeposTHOCTH ciydaiiHOrO coObITHS. BINM30CTH YacCTOTBI M BEPOSTHOCTH
' coObiTiii. Cny4aiiHble ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.
BeposiTHOCTH COOBITHIA B ONBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH
6.3 Omnepaunn Haj cOOBITUSIMU: NEpeceyeHHne, 0ObeIMHEHNE, TPOTHBOIION0KHBIE COOBITHS.
' Huarpammsl Disiepa. @opMyiia CI0KEHHS BEPOATHOCTEN
6.4 VYcioBHas BEpOATHOCTb. Y MHOKEHHE BEPOATHOCTEH. JlepeBo ciryyaifHOro 3KCIIeprMEHTA.
' ®dopmyna nmosHOH BepoaTHOcTH. HesaBucumbie coObITHS
65 Kombunaropnoe npasuio ymHoxenus. [lepectanoBku u gaxkropuan. Yucno couetanuil.
' Tpeyronbuuk Ilackans. @opmyna 6unoma Herotona
BunapHbIi ciy4yaiHBIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucuMble UCTIBITAHMSL.
6.6 Cepusi HE3aBHCHMBIX MCIIBITAaHUI 710 TIepBOro ycnexa. Cepusi HE3aBUCUMBIX UCIIBITAHUM
Bepnymnnu
6.7 Crnyuaitnass BenuuuHa. Pacnpenenenue BeposdTHocTed. [lmarpamma pacmpeneneHus.
' [Ipumepsl paciipenesneHui, B TOM YUCIIe TeOMETPUIECKOe U OMHOMHAIBHOE
7 I'eometpus
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7.1

OcHoBHEBIE TOHATHA cTepeoMeTprr. Touka, IpsMas, IIOCKOCTh, MPOocTpaHCcTBo. [loHsATHE
00 aKCHOMaTUYECKOM MOCTPOSHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPHHU U CIICACTBHS
U3 HUX

7.2

B3anmMHoe pacnonioskeHre MPSMBIX B MPOCTPAHCTBE: MepeceKaroInecs, napamuielbHbIe U
CKpemuBatoniecs: npsiMele. [lapannenbHOCTh IPSAMBIX W ITUIOCKOCTEH B MPOCTPAHCTBE:
napaJuielIbHbIE IPSAMBIE B IPOCTPAHCTBE, MapaJUIeTbHOCTh TPEX MPAMBIX, TApalIeTbHOCTD
MPSIMOM U TIOCKOCTH. YTJIBI C COHANIPABICHHBIMUA CTOPOHAMH, YTOJI MEXIY MPSMBIMU B
npoctpancTBe. llapamienbHOCTh IUIOCKOCTEH: TapajuleNibHBIE IUIOCKOCTH, CBOWMCTBA
MapauIedbHBIX TUIOCKOCTed. [Ipocreiimme mpocTpaHCTBeHHBIE (PUTYPHI Ha IIIOCKOCTH:
TeTpa’ap, KyO, napanienenuies, TOCTPOSHHE CeueHHI

7.3

IlepnieHOUKYIAPHOCT NPSAMOW W IUIOCKOCTH: TEPHEHIUKYJSpPHBIE TpAMBIE B
IIPOCTPAHCTBE, INPSMBIE MapaJuIeNbHbIE U NEPHNEHAMKYJSPHBIE K IUIOCKOCTH, NPU3HAK
NEPIEHANKYIJIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMa O IPSMOM IEpIEHIAUKYJIIPHOU
IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: Yroll MEXIy MPSIMOH M INIOCKOCTBIO, JBYTPAHHBIN
YTOJI, INHENHBIN Yrod ABYTPAHHOTO yria. [lepneHauKkynsap 1 HaKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TIJIOCKOCTH, PACCTOSIHAE OT MPSMOHM A0 TUIOCKOCTH, MPOeKUus (Urypsl Ha
IUIOCKOCTh. [lepneHauKyIIpHOCTh IUIOCKOCTEN: MPU3HAK MEPHEHIUKYIIPHOCTH NBYX
mwiockoctel. TeopeMa o Tpex nepneHANKYIIpax

1.4

[loHsiTHE MHOTOIPAaHHHMKA, OCHOBHBIE 3JEMEHTHl MHOTOTPAHHHUKA, BBIIYKIBIE U
HEBBIMYKJIbIE MHOTOI'PaHHUKH, pa3BepTKa MHOTOrpaHHUKA. [Ipu3ma: n-yronpHas npusma,
rpaHM M OCHOBAaHUS NPU3MBI, TpsAMas W HAKIOHHAs NOPU3MBI, OOKOBas W TMOJHAs
MOBEPXHOCTh MpHU3MBL. [lapannenenunen, NpSAMOYTONbHBIN MapajuleNienune]] U ero
cBoiicTBa. [lupamuna: n-yronpHas nupamMuia, rpaHd ¥ OCHOBaHHWE MMPaMHUbl, OOKOBas 1
NOJIHAs TOBEPXHOCTh NMUPAMHUIBI, NPAaBWIbHAs W yCEYEHHas NUpaMuaa. OJIEMEHTHI
npu3Msl M nupamuibel. llpaBuibHBIE MHOTOTPAaHHHKH: TIOHATHE IPAaBHIBHOTO
MHOTOIPaHHUKA, MpaBWIbHAs TpU3Ma M NpPaBWIbHAas [UPaMUIa, [PaBUIIbHAS
TpeyrojbHas MUpaMuAa M NMPaBUIbHBIN TeTpa’ap, KyO. IlpeacraBienne o npaBHIbHBIX
MHOTOTPaHHUKAX: OKTadAp, T0eKadp U ukocadap CedeHus Mpru3Mbl U TUPAMHUIBI

7.5

CI/IMMCTpI/Iﬂ B HNPOCTPAHCTBE: CUMMCETPUA OTHOCHUTCIBbHO TOYKH, HpS[MOﬁ, IIJIOCKOCTH.
DIEeMEHThI CUMMETPHHU B IMPpaMUJiaX, MapajuICJICIIUIICaax, IpaBUJIbHBIX MHOTI'OI'paHHUKAX

7.6

Berrunciienne 351eMeHTOB MHOTOIPaHHUKOB: pedpa, AnaroHaiu, yrisl. [lnomans OokoBoi
ITIOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMON IIPU3MBI, IJIOIIAlb OCHOBAHMI, TEOpEMA O
OOKOBOIl TMOBEpXHOCTM mpsAMOW Tpw3Mbl. [lmomaap OOKOBOM TMOBEPXHOCTH H
MOBEPXHOCTH TPaBUIBHON MUPAMUIBI, T€OpeMa O IUIOMAAN YCEYEHHOH NHpaMUIbI.
[Tonsitre 06 00veme. O6bEM THPAMUABI, TPU3MBI

1.7

ITomoOupie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOMANSIMU TOBEPXHOCTEH,
00BbEMaMH MTOTO0HBIX TEI

[Iposepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOMN

oOpasoBatenbHO mporpammel (11 kiacce)
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Kon IIpoBepsiembIe IpeIMETHBIE PE3yIBTATHl OCBOCHHS OCHOBHOW 00pa3oBaTenbHON
MIPOBEPSIEMOT0 MPOTrpaMMBI CPEAHEro 001Iero 00pa3oBaHus
pe3yibTaTa
1 Uucna v BEIUMCIIEHUS
OnepupoBarh MOHATHSAMH: HAaTYPalIbHOE, LIEJI0€ YHCIIO; UCIOIb30BaTh IPU3HAKU
11 JIETMMOCTH HENbIX YHCEN, DPA3JIOKEHHUE YUCIIa Ha IPOCThIE MHOMKUTENIW s
peleHus 3a1a4y
1.2 OneprpoBaTh NOHATUEM: CTENIEHb C PAllMOHAIBHBIM MTOKa3aTeNneM
13 OnepupoBarh MOHATHAMHU: JIOTapUPM UHCHIA, ACCATHYHBIE U HATypalbHBIC
' JorapuQmel
2 YpaBHeHHS 1 HEPABEHCTBA
[IpuMeHATs CBOWICTBA CTENMEHH JI MPeoOpa3OBaHUs BHIPAKEHUH, OMEPUPOBATH
2.1 MOHATHSAMU: [IOKA3aTEIbHOE YPAaBHEHHE U HEPABEHCTBO; PELIATh OCHOBHBIEC THIIBI
MOKa3aTeJIbHBIX YpaBHEHUN U HEPaBEHCTB
BomonuaTe  mpeoOpa3oBaHUs — BBIPQKEHUIl,  coIepKallMX  JIOrapuQMBI;
2.2 OTIEepPUPOBATh MOHITUSAMHU: JIOTApUPMHUIECKOE YpaBHEHHE U HEPABEHCTBO; pelliaTh
OCHOBHBI€ THIIbI JIOTAPUPMUIECKUX YPAaBHEHUH U HEPABEHCTB
2.3 Haxoautp pemeHust npocTeHIINX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OneprpoBaTh NOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH M €€ pelIeHHe;
' WCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIS PEIICHUs TPAKTHYECKUX 3a]a4
25 Haxonute pemeHuss NpoCcTEMIINX CHCTEM M COBOKYNHOCTEH palUOHAIBHBIX
' ypaBHEHUI 1 HEPABCHCTB
MojenupoBath peanbHbIe CUTYallu Ha SI3bIKE adreOpbl, COCTABIATh BRIPAKEHUS,
2.6 yYpaBHEHHUS, HEPABEHCTBA M CHCTEMBl IO YCJIOBHIO 33/ayd, WCCIEI0BaTh
MIOCTPOCHHBIE MOJIEIH C HCIOJIb30BAHMEM ammapara aareopbl
3 OyHKIMH U rpaduKu
OnepupoBaTh  TMOHATUSAMH:  TepuUoJUYecKas  (QYHKIHS,  MPOMEXYTKH
31 MOHOTOHHOCTH ()YHKIIMH, TOYKH OKCTpeMyMa (YHKIWH, HauOoJbliee H
' HauMEHbIllee 3HAUYeHUs (QYHKUMM Ha MPOMEXYTKE, HCIOJNb30BaTh HX IS
ucclie1oBaHus GyHKIUH, 331aHHON TpaduKkoM
OnepupoBaTh MOHATHSMU: TpaUKH MOKA3aTeNbHOH, JOrapuMUUECKOn U
3.2 TPUTOHOMETPUUECKUX (PyHKIMI; 300pakaTh UX HA KOOPAMHATHON TUIOCKOCTH H

WCTIOTB30BaTh [T PEIICHUs YpaBHEHUH 1 HEPABEHCTB
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N3o0paxath Ha KOOPAWHATHOHN IIOCKOCTH Tpa(uKH JHHEWHBIX YpaBHEHHH M

3.3 o .
WCIIOJIb30BaTh UX JJIsl PEILICHUs] CHCTEMBI IMHEHHBIX YpaBHEHUH
34 HWcnone3oBate rpaduku GyHKIWH AJIS MCCIeT0OBaHUS ITPOLIECCOB U 3aBUCUMOCTEH
' U3 JIPYTUX YIeOHBIX TUCITUILTUH
4 Hayana maremMaTideckoro anammsa
OneprupoBaTh TOHATHUSAMHU: HEMPEPHIBHAS (QYHKIOHSA, MPOM3BOMHAS (YHKIIHH;
4.1 HCITOJIB30BaTh TEOMETPUICCKUN M (DU3MIECKHI CMBICIT IIPON3BOAHON MIJIsT PEIICHHS
3a1a4
42 Haxomuth mpow3BOAHBIE 3JEMEHTApPHBIX (DYHKIUH, BBEIYUCIATH MPOU3BOIHBIE
' CYMMBI, IPOU3BECHHUS, YACTHOTO (PYHKITUHA
43 Hcnonp30BaTh MPOU3BOAHYIO U MCCIEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTH H
' IKCTPEMYMBI, PUMEHSTH PE3YJIbTaThl HCCIEAOBAHHS K TIOCTPOCHUIO rPpa)uKoB
44 Hcnonp30BaTh NPOWZBOMHYIO [UISI HAXOXKACHHUA HAWIYYIIETO pEIICHUS B
' NPUKJIATHBIX, B TOM YHCJIE COUATBFHO-9KOHOMHUECKUX, 3a/1a4ax
45 OnepupoBaTh  TOHATHUSIMH:  TEpBOOOpa3Has W  WHTErpal;  IOHUMATh
' reOMETPUUCCKHI U (PU3MYECKUI CMBICT HHTErpaia
16 Haxomute mepBooOpa3Hble 3€MEHTapHBIX (YHKIHNA, BBIYHCIATH WHTETPAT II0
' dopmysie HeroToHa - JleliOHuIa
47 Pemrate mpuknamHble 3aJaud, B TOM YHCJIE COIHAIbHO-DKOHOMHYECKOTO H
' (du3nUecKoro xapakrepa, CpeJICTBAMH MaTEMAaTHIECKOTO aHaJH3a
5 Teopust BepOITHOCTEH U CTATUCTHKA
51 CpaBHUBaTh BEPOATHOCTH 3HAYCHWH CIyYalHON BEINUYMHBI TIO PACIIPEIEIICHUIO
' WJIU C TIOMOIIIBIO IHarpamMm
OnepupoBaTh NOHATHEM MaTEMaTHYECKOTO OXKHJIaHUS, PUBOJUTD IPUMEPHI TOTO,
5.2 KaK MPUMEHICTCS MaTeMaTH4ecKoe OXKHIaHWe CIyYaliHOW BEJIMYHMHBI, HAXOJUTh
MaTeMaTHYecKoe OKHJIaHUE 110 JAHHOMY paclpe/elICHHIO
5.3 NmeTs npeacTaBiIeHne 0 3aKOHE OONBITUX YHCET
5.4 Wmets npeacraBieHre 0 HOPMaJILHOM pacipeesieHHN
6 I'eomerpus
OnepupoBaTh TMOHATUSMH: IHJIHHIpPUYECKAs TOBEPXHOCThb, 0Opa3yrolnme
6.1 HWIAHAPUYECKOW  MOBEPXHOCTH,  IWJIMHAP, KOHHYECKass  IOBEPXHOCTH,

o0pasyromye KOHHYECKOH IOBEPXHOCTH, KOHYC, chepruieckas OBEPXHOCTD
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6.2 Pacnio3HaBaTh Tena BpaieHus (IIHIHHAP, KOHYC, chepa U map)
6.3 OOBACHSTH CIIOCOOBI MTONYYCHHUS TEJ BPAICHUS
6.4 KrnaccudpuuupoaTh B3auMHOE pacnoioxkenne chepsl U II0CKOCTH

OnepupoBaTh TMOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETrMEHTA, BBICOTA
6.5 CerMeHTa, IIapoBOM CIIOH, OCHOBAHKE LIAPOBOTO CJIOSA, BBHICOTA LIAPOBOIO CIOA,
1apOBOM CEKTOP

Breruucnsats 00beMBI 1 Iomaaun HOBCpXHOCTCﬁ TCJI BpalllCHHs, TCOMCTPUICCKUX

6.6
TeJ ¢ mpuUMeHeHueM (popmy
6.7 OnepupoBaTh MOHSATHAMHU: MHOTOTPAHHUK, BIIMCAHHBIA B cepy M OMHUCAHHBIHA
' oxo1o ctepsl, cepa, BimcaHHAsI B MHOTOTPAHHUK HJTH TEJIO BPAIIEHHS
6.8 BBIYHCISATE COOTHOIICHUS MEXIYy IUIONIANIMUA TOBEPXHOCTEH U 0OBeMaMu
' MOTOOHBIX TE
6.9 N300paxats n3ydaemble (GUTYPHI OT PYKH U C TPUMEHEHHUEM MTPOCTHIX YEPTEIKHBIX
' WHCTPYMEHTOB
6.10 BbImonHsATh (BBIHOCHBIE) TUIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX
' ¢buryp: BuI cCBepxXy, COOKY, CHH3Y; CTPOUTH CEUSHHUS TEJl BPAILICHUS
W3Bnekarb, WHTEPHpPETUpPOBaTH M  NPEOOPa3oBbIBATH  WMHPOPMAIMIO O
6.11 HPOCTPAHCTBEHHBIX T€OMETPUUECKHX (HUTYypaX, NPEICTABICHHYIO Ha YepTexkax U

pHUCYHKaxX

[IpumeHsTH TeoMeTpuyeckue (GakThl I PEHICHUs CTEPEOMETPUYECKHUX 3ajad,
6.12 NPEOJIaTalONIMX HECKONBKO IIaroB pEeNIeHUs, €CIU YCJIOBUS MPUMEHEHUs
3aJlaHbl B IBHOU opme

6.13 OnepupoBaTh NOHATHEM: BEKTOP B POCTPAHCTBE

BrimonsaTs HeﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYUTAHUA BECKTOPOB U YMHOXCHUA

6.14 o

BEKTOpPAa Ha YMCIIO0, OOBACHATH, KAKUMH CBOHCTBAMH OHH 00JI1a/1at0T
6.15 IIpuMeHsATH MpaBUIIO MapaUIEIENHIIEAA TP CI0KEHUH BEKTOPOB

OneprpoBaTh MOHATHSAMH: JIEKapTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP,
6.16 MOJZlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIrod MEXIY

BEKTOpPaMHU, CKAIIPHOE IPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMITJIaHAPHBIE
BEKTOPBI

Haxomuth CyMMy BEKTOPOB M TPOW3BEICHHE BEKTOpPA HA YHCIIO, YTOI MEXTY
6.17 BEKTOpPaMH, CKaJSIPHOE TPOW3BENEHHE, pacKIaablBaTh BEKTOpP IO JBYM
HEKOJTMHEAPHBIM BEKTOpaM
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6.18 3amaBaTh INIOCKOCTh YPAaBHEHNUEM B IEKapTOBOH CHCTEME KOOpANHAT
6.19 Pemate mpocreiime reoMeTpHuecKHe 3adadd Ha IMPUMEHEHHE BEKTOPHO-
’ KOOPIWHATHOTO METOa
PemaTs 3a7aun Ha JOKA3aTENECTBO MATEMAaTHYECKUX OTHOIICHHH W HaXOXKJICHUE
6.20 FCOMETPHUYCCKUX BEJIMYUH 10 00pasliaM WM airopuTMaM, IPUMEHSS H3BECTHHIC
METO/BI IIPH PELICHUH CTAaHJAPTHBIX MaTEMaTUYeCKUX 3a1ad
6.1 [lpumensaTs  mpocTedImMe  NMpPOrpaMMHBIE  CpPEICTBA M DJIEKTPOHHO-
' KOMMYHHKaIIMOHHBIE CUCTEMBI IIPU PELICHNH CTEPEOMETPHUYECCKHX 3a1a4
6.92 [IpuBOANTH MpHUMeEpHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE W KHU3HH,
' pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHSTh TONMyYeHHbIE 3HAHHS Ha TIPAKTUKE: aHAIN3UPOBATh pPEaJIbHbIC
CUTyallld M TPUMEHATh W3YYEHHBIC IOHATHS B MPOILECCE MOWCKA PEIICHHS
6.23 MaTeMaTH4eckl CQOPMYIMPOBAHHON MPOOIEMBI, MOICIHPOBATH pPEAbHbBIC
' CHTyallul Ha s3bIKE TE€OMETPHH, HCCIeOBaTh MOCTPOCHHBIE MOJCIU C
WCIIOJIb30BaHUEM T€OMETPUIECKUX MOHITUH U TeOpeM, amnmapara anreOpbl, pemarhb
NPaKTUYECKUE 3a]]a9H, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUIECKUX BEINIHH
[IpoBepsiembie amemenTs cofepxanns (11 kmacc)
Kon IIpoBepsieMblii AIEMEHT COACPKAHUS
1 Yucna u BEIYUCICHUS
11 Harypanbabie u nensie yncna. [Ipu3Haku 1eMMOCTH HEeNbIX YHCel
1.2 CrerneHs ¢ palioHaJIbHBIM MToKa3aTeseM. CBOMCTBA CTETIEHN
13 Jlorapudm unca. JlecsiTHiHbIe M HATYpalIbHbIE JIOTapu(MBbI
2 VYpaBHEHHUSI M HEPABEHCTBA
2.1 [IpeobpasoBanue BIpasKeHUH, COIEPKAIIUX JIOTApUPMBI
2.2 [IpeobpazoBanue BIpaKEHUH, COJIEPIKAIUX CTETICHN C PAIIMOHAIBHBIM TIOKa3aTelleM
2.3 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [loka3zarenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMudeckue ypaBHEHHUS ¥ HEPABCHCTBA
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Cucrembl JTHHEWHBIX ypaBHEHHU. PemreHne mMpuKIamHBIX 337ad C ITOMOIIBIO CHCTEMBI

2.6 N .
JMHEHHBIX YpaBHEHUH
2.7 CucTeMbl U COBOKYIIHOCTHU PAllMOHAIbHBIX YPABHEHUH U HEPABEHCTB
28 [IpuMeHeHne ypaBHEHHH, CUCTEM M HEPAaBEHCTB K PELICHHIO MAaTEeMaTHYECKHUX 3a1ad U
' 3a/1a4 U3 Pa3INdHBIX 00JIACTeH HAYKN U PeaTbHON KU3HH
3 OyHKIMK ¥ rpaduku
Oynknust. [lepuognueckne ¢yHkunu. I[IpoMeXyTKM MOHOTOHHOCTH — (DYHKIIHH.
3.1 MakcuMyMbl 1 MUHUMYMBI (yHKIIHA. Hanbonsiiee n HanMeHbIee 3Ha9eHue (pyHKITUN
Ha NIPOMEXKYTKE
3.2 Tpuronomerpudeckne (GyHKIIHH, UX CBOMCTBA U TpaQUKH
3.3 [TokazarenbHas u norapupmudeckas GyHKINHU, UX CBOWCTBA U Tpaduku
3.4 Hcnonp3oBanue rpadukoB GpyHKIMN AT pelICHUsT ypaBHEHUA U THHEHHBIX CUCTEM
Hcnonp3oBanue rpagukoB QYHKIUNA UIS HCCIEIOBAaHHS MPOIECCOB M 3aBHCUMOCTEH,
35 KOTOpbIe BO3HHMKAIOT MPU PEIICHUH 3a[a4 U3 APYTHX YUYEeOHBIX MpPEJAMETOB U pealbHON
KUZHH
4 Hauana maremaTHueckoro aHammsa
4.1 Henpepsisable GyHkunu. MeToa HHTEPBAJIOB AJIS pEeLIeHNs] HEPaBEHCTB
4.2 [IpousBoanas dyHkiun. ['eomeTprudeckuii u GU3NIECKHIA CMBICIT TIPOU3BOTHON
43 [MponsBoaHbIE eMeHTapHBIX QYHKIHUH. POPMYIIBI HAXOXKAESHUS TPOU3BOJTHON CYMMBI,
' MPOU3BENEHHS U YaCTHOTO (hYHKIIUH
44 [TpumeHeHne TPOU3BOIHOM K CCIEeIOBAaHUIO (YHKIINI HA MOHOTOHHOCTD M SKCTPEMYMBI.
' Haxosxnenne HanOoubIIero 1 HaMMEHbBILETo 3HAYCHUS! PYHKIMH Ha OTPe3Ke
45 [IpuMeHeHre TPOU3BOJHOW Il HAXOXIIEHHUS HAWIYUIETO pEIleHWs B MPUKIATHBIX
' 3agadax, sl OnpeesIeH sl CKOPOCTH Ipoliecca, 3aJaHHoro (OopMyJIOi nim rpadukom
4.6 ITepBoobpaznasi. Tabwnia mepBooOpa3HBIX
47 WnTterpan, ero reomerpudeckuii 1 (U3MUECKUH CMBICH. BbrumcieHne HMHTErpana mo
' ¢dopmyinie HetoToHa - JleliOHuIa
5 Teopust BepOATHOCTEH U CTATUCTHKA
YucnoBele XapaKTEPUCTHKH CIy4YalHBIX BEJMYMH: MAaTEeMaTHUECKOE OXKUAaHUE,
5.1 JUcIepcusi W CTaHIAPTHOE OTKJIOHeHHe. I[IpumMepbl NpUMEHEHHs MaTeMaTH4YeCKOIro

OXXHUaHHusA, B TOM YUCJIC B 3a1a4ax U3 IMOBCETHEBHOM KHU3HU. MaTeMaTH4IeCKOe 0XK1TaHNE
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OMHApHOW CIy4YailHON BeIMYWHBL MaTeMaTHYeCKOS OXKHIAHUE CYMMBI CIydalHBIX
BEeITMIMH. MaTeMaTHIEeCKOE OKUIAaHUE U TUCIIEPCUS TEOMETPUIECKOTO M OMHOMHUATLHOTO
pacnpeneneHuin

5.2

3aKkoH OONBIINX YHCENl M €T0 POJIb B HAayKe, MPHUpoJie U obmecTBe. BEIOOpOUYHEII MeTO
HCCIIEIOBAaHUI

5.3

[Ipumepsl HEMPEPBIBHBIX CIIyYalHBIX BennduH. [IoHATHE O MIOTHOCTH pacIpeleNeHusI.
3ajgaun, TPUBOIALIME K HOPMalbHOMY pacmpenencHuto. IloHsTe o HOpMaabHOM
pacnpeneneHiu

I'eomerpus

6.1

[unuHAprYecKas MOBEPXHOCTh, 00pa3yrolHe IMIMHAPUIECKONW IMOBEPXHOCTH, OCh
MWIMHIPUYCCKOW TMOBEpXHOCTH. [lwnMHAp: OCHOBaHUS W OOKOBas IOBEPXHOCTH,
00pas3ymolnas 1 oCh, IJIONab OOKOBOU U MOJHOW MOBEPXHOCTH

6.2

Konnveckas moBepXHOCTh, 00pa3ylolHe KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOI moBepxHocTH. KoHyc: ocHOBaHuUe 1 BeplMHa, 00pa3yrolas U och, IUIOLIA/Ib
0OOKOBOI1 1 ITOJTHOM TTOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00Pa3yIOIie U BEICOTa, OCHOBAHHS
1 OOKOBas TOBEPXHOCTh

6.3

Cdepa u map: umeHTp, paguyc, AUaMeTp, IUIOMAAb MMOBepxHOCTU chepbl. Biaumuoe
pacronioxenue chepsl 1 IIOCKOCTH, KacaTellbHast INIOCKOCTb K cdepe, Iomanb cepsl

6.4

I/I306pa)KCHI/Ie TCJI BpallICHUs Ha IJIOCKOCTH. Pa3BepTI<a HWJIMHApPA U KOHYCa

6.5

KomOuHanmu Ten BpalieHWs U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA OKOJIO
cdepsl, cdepa, BIrcaHHass B MHOTOTPAHHUK, WX TEJIO BPAILIEHUS

6.6

IMonstue 00 oOwbeme. OCHOBHBIE CBOWCTBA 00BEMOB Tei. TeopemMa 00 oObeme
NPSMOYTOJILHOTO Mapayjiefienumena U cieAcTBus u3 Hee. OO0beM IWIMHIPA, KOHYCA.
O6mwem mapa u mwomans chepsl

6.7

HO,I[O6HI>IC TCJIa B IIPOCTPAHCTBE. CooTHomeHHs MCXKAY IUIomaasaMu HOBerHOCTeﬁ,
o0beMaMHu HO}:[O6HBIX TCI

6.8

Ceuenuss mwiuHIpa (MApajUIebHO W NEPHEHIUKYISIPHO OCH), CEYEHHs KOHyca
(nmapajuienbHOE OCHOBAHUIO U IIPOXO/ISILEE Uepe3 BEPIINHY), CeUEHHs L1apa

6.9

BexTop Ha rutockocTy U B ipocTpaHcTBe. CI0kKEHNE U BEIYUTAHUE BEKTOPOB. Y MHO)KEHUE
BEKTOpa Ha 4ucio. Pa3okeHne BEKTopa 10 TpEM HEKOMIUIAHAPHBIM BekTopaM. [Ipasuiio
napajuienenunena. PemieHne 3anad, CBA3aHHBIX C NPUMEHEHUEM IIpaBUJl JEHCTBUH C
BEKTOpaMu

6.10

IlpsimoyrosnibHass cucremMa KOOpJAWHAT B mpocTpaHcTBe. KoopJIWHATBI  BEKTOpA.
IIpocTeiimune 3aaaun B KoopAUHaTaX. Yol Mexay BekTopaMu. CKaJasipHOE IPOU3BECHUE
BEKTOpOB. BbIuncieHne yrioB MexAy MNOpsSMBIMEH U IUIockocTsMmu. KoopauHatHO-
BEKTOPHBIN METO PU PELLICHUU T€OMETPUUECKUX 3a/1a4
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IIposepsiemsie Ha EI'D mo maTemMaTike TpeOOBaHUS
K pe3yJbTaTaM OCBOCHHUS OCHOBHOIN 00pa30BaTeILHOMN MPOrPaMMBI
CpeIHero o0Iero oopa3oBaHus

Kon
MPOBEPSEMOT0O
TpeOoBaHUS

[IpoBepsieMble TpeOOBaHUS K MPEIMETHBIM Pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pazoBaTeILHOM MPOTPaMMBI CPEIHETO O0IET0 00pa3oBaHUs

BrageHne MeTomaMu JI0Ka3aTeNbCTB, aIrOPUTMAMH PELICHHs 3371a4; YMEHHE
(GopMyIHpOBaTh U OMEPUPOBATH MOHATUSMHU: ONPEICICHUE, aKCHOMa, Teopema,
CIIC/ICTBHE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCHIbHBIC (HOPMYIIHPOBKY;
IPUMEHATh UX; yMeHHe (OpPMYIUpOBaTh OOpaTHOE W MPOTHBOIOIONKHOE
YTBEPXKICHUE, NPUBOIUTH NPUMEPBI U KOHTPIPUMEDHI, HCIIOIL30BATh METOJ,
MaTeMaTHYeCKOU WHAYKIUK, TPOBOAUTL JOKA3aTCIbHBIC PACCYXIACHUA IIpU
pCIICHUH 3a]1a4, OLCHUBATH JIOTHYECKYIO MPABHJIBHOCTh PACCYXKICHHN; YMEHHE
OIICpHUpPoOBaATH IIOHATHUAMM: MHOXECTBO, IIOAMHOXECTBO, ornecpanumn Haxqg
MHOXCCTBaAMH; YMCHHE HUCIIOJIb30BATH TeOpeTI/IKO'MHO)KCCTBCHHI:Jﬁ arrmapar i
OIKCAaHUsI PeabHBIX MPOLECCOB U SIBICHUIA U PH PELICHHUH 33/1a4, B TOM YUCIIE U3
JPYTUX y4eOHbBIX MPEIMETOB, YMEHUE ONEPHPOBATH MOHATHAMU: rpad, CBA3HBIN
rpad, JepeBo, UK, rpad Ha MIIOCKOCTH; YMEHHUE 3a7aBaTh U OMUCHIBATH rpadbl
pa3IUYHBIMU COCOOaMH; UCIIONIB30BaTh rpadbl IPH PELICHHUH 33124

YMeHue onepupoBaTh MOHATUSIMU: HATyPAJIbHOE YUCIIO, LIEJI0€ YHCIIO, CTETEHD C
LEJIbIM TOKa3aTeaeM, KOPeHb HATypalbHOU CTENEHH, CTENEHb ¢ PalMOHAIBHBIM
MOKa3aTeNIeM, CTENIeHb C JISHCTBUTENBHBIM ITOKa3aTeNneM, Jiorapudm dncia, CHHYC,
KOCUHYC M TaHI'€HC MPOMU3BOJIBHOTO YHUCJA, OCTATOK MO MOAYJ0, PallMOHAIBHOE
YWCIIO, HPPALMOHAIBHOE  YHCIIO, MHOXECTBA  HATypaJIbHBIX,  IIEJIBIX,
palMOHANIBHBIX, JACUCTBUTENBHBIX YHCEN; YMEHUE HCIOJIb30BaTh MPU3HAKU
JISIIMMOCTH, HAaWMEHBIIUNA OOLIUI JCIUTENb WU HaMMEHbIIEEe O0Ilee KpaTHOE,
aJIFOPI/ITM EBKJ’II/I}Ia HpI/I peHIeHI/II/I 3aJa4, 3HAKOMCTBO C paanquMH
MO3ULMOHHBIMA CHUCTEMaMH CUMCIEHUS; YMEHHE BBIIOJHITh BBIUHUCICHUE
3HaueHWH W TpeoOpa3oBaHHs BHIPAKEHHH CO CTENEHSIMH M JorapudmMamu,
npeoOpa3oBaHus JPOOHO-PAIlMOHANBHBIX BBIPAKCHUH; YMEHHE OINEPUPOBAThH
MOHATHUSAMU: MOCIEI0BATEILHOCTD, apupmeTnieckas nporpeccus,
TeOMeTpHUEeCKasi Tporpeccus, OECKOHEYHO YOBIBalOIIas TreoMeTphdecKas
Mporpeccusi; yMEHUE 3ajJiaBaTh MOCJIEI0BATEIIbHOCTH, B TOM YHCJIE C MTOMOIIbIO
PEKYPPEHTHBIX (OPMYII; YMEHHUE ONIEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCa, MOAYJb U apryMEHT KOMIUIEKCHOIO 4HUCIa,
(hopMa 3armmcH KOMITIEKCHBIX YHUCEN (reoOMeTpHUYecKasi, TPUTOHOMETpHYECKas H
anreOpauyveckas); yMEThb IPOW3BOAMTH  apu(METHYECKHE JECHCTBUS C
KOMIUIEKCHBIMM YMCJIaMU; MPUBOJNUTH MPUMEPHI HCIIOJIb30BaHUA KOMIUIEKCHBIX
YHCe; ONEPUPOBATh MOHATHAMU: MaTpulia 2 X 2 U 3 X 3, onpeaenuTenb MaTPULIbL,
T€OMETPUUYECKUI CMBICH ONPEETUTENS

YMeHue  omepupoBaTh ~ HOHATHUAMH:  palUOHANbHBIE, HPPALUOHAIBHEIE,
MOKa3aTeNIbHbIC,  CTENEHHBIE,  JorapupMuU4eckue,  TPUTOHOMETPUUYECCKHE
YpaBHEHUS W HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIEPHUPOBATH IMOHATHSIMHU:
TOX/IECTBO, TOXJIECTBEHHOE MTPeoOpa3oBaHue, ypaBHEHIE, HEPABEHCTBO, CHUCTEMA
YpaBHEHUI M HEPaBEHCTB, PaBHOCHUJIHLHOCTh YPaBHEHWH, HEPABEHCTB U CHCTEM;
YMEHHE pellaTh ypaBHEHHs, HEPaBEHCTBA W CHUCTEMBI C TIOMOIIBIO Pa3TMIHBIX
MIPUEMOB; PEIIaTh YPABHEHUS, HEPABCHCTBA U CUCTEMEI C TApaMETPOM; IPUMEHSITh
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ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JIJISl PELICHUS MaTeMaTHYEeCKUX 3allad U
3a/1a4 U3 Pa3INdHBIX 00JIACTeH HAYKN U PeaTbHON YKU3HH

YMeHue onepupoBaTh HOHATHAMH: QYHKIUS, YeTHOCTD (QYHKIMH, IEPUOTUIHOCTD
(GyHKIMH, OTPaHWYCHHOCTh (PYHKINH, MOHOTOHHOCTh (PYHKIHUH, IKCTPEMYM
¢yHkuuy, HamOonbllee W HaWMEHbIIee 3HAYeHHs (DYHKIUHM Ha TPOMEXKYTKE,
HempepbiBHAS (QYHKIUS, aCUMITOTHI Tpaduka (QyHKIMH, TepBas U BTOpas
MPOM3BOAHAS (DYHKITUHM, T€OMETPUUIECKUil U (PM3UUECKUI CMBICT TPOU3BOIHOM,
nepBooOpa3Hasi, OMpPENeNeHHBI WHTETPAl; YMEHHE HaXOJUTh ACHMIITOTHI
rpaduka (yHKIUH; YMEHUE BBIYMCISATH IPOU3BOAHBIE CYMMBI, MPOU3BEICHUS,
YaCTHOTO M KOMIO3HUIINY (DYHKINH, HAXOIUTh ypaBHEHHE KacaTelbHOH K TpaduKy
(GyHKIIMM;, yMEHHE HAaXOIWUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIIHI, yMEHHE
UCIOJb30BaTh  MPOU3BOJHYIO JUIS  HCCIeIOBaHHMA  (DYHKIUH, HaXOIUTh
HanOOJbIINE U HAMMEHbBIIINE 3HAaUYeHHsT (PYHKIUIT; CTPOUTH TPaQHUKi MHOTOUICHOB
C WCHOJB30BaHWEM almapara MaTeMaTHYeCKOTO aHalW3a, MPUMEHSTH
MPOU3BOAHYIO IS HAXOXKIACHHUS HAWIYUIIErO PEIIeHUS B MPHUKIATHBIX, B TOM
YHCJIE COUANTBHO-YKOHOMUYCCKUX U (PU3MUYCSCKUX 3a]1auax; HaXOJUTh TUIOIIAIH 1
00BeMBI (UTYp C TIOMOIIBI0 WHTETpajia; MPUBOIUTE MPUMEPHl MaTEMATHYECKOTO
MOJICTTMPOBAHHS C TIOMOIIBI0 AU P epeHITHATEHBIX YPaBHEHUN

YMeHue omepupoBaTh MOHATUSAMHU: Trpaduk (yHKIHH, oOpaTHas GYHKIHS,
KoMmo3unus ~ (GYHKIWA, JWHEHHas (QyHKIWsS, KBagpaTudHas  (QyHKIHA,
panvoHanbHas QyHKIWsS, CTETIEHHAs (QYHKIUs, TPUTOHOMETpUYecKrue (YHKINH,
oOpaTHBIE TPUTOHOMETpHYECKHE (DYHKIMHM, TIOKa3aTeNbHas U JIorapupmMudeckas
(GYHKIMH; YMEHWE CTPOUTHh TpadUKH W3YYEHHBIX (QYHKIHMH, BBIIOIHITH
npeoOpa3zoBanus rpadukoB (QYHKIMH, HCIOJIB30BaTh TIpaduKu I H3YUCHUS
MPOIIECCOB U 3aBUCUMOCTEMH, TIPH PEIICHUH 33/1a4 U3 APYTHX YUeOHBIX PEMETOB
M 3aJad M3 PEATbHOM JXHM3HHW; BBIpaKaTh (OPMYJIaMH 3aBUCHMOCTH MEXKIY
BEJIMYMHAMH; HCIIOJB30BaTh CBOMCTBA M rpapukyd (QYHKIUH U1 penIeHus
ypaBHEHHUH, HEPABEHCTB U 33jiau ¢ MapaMeTpamMu; H300pakaTh Ha KOOPJMHATHON
TUIOCKOCTH MHOKECTBA PELICHUH YpaBHEHUH, HEPABEHCTB U HX CUCTEM

YMeHue pemiath TEKCTOBBIE 33J]a4M Pa3HBIX THIOB (B TOM YHCIIE HA MPOLEHTHI,
JIOJIM ¥ YaCTH, Ha JBIKEHHE, padOTy, CTOMMOCTb TOBApOB U YCIIYT, HAJIOTH, 331241
u3 O0JIACTH YINpaBlCHHSA JHWYHBIMH M CEeMEHHbIMH (PMHAHCAMH); COCTaBIISTH
BBIpQXXECHHS, ypaBHEHHs, HEPAaBEHCTBA M WX CHCTEMBI II0 YCIOBHUIO 3aJlauH,
UCCIeZoBaTh  IOJTyYCHHOE pelIeHHe M OIECHUBAaTh  HPaBIONOJOOHOCTD
pE3yIBTaTOB; YMEHHE MOJICIMPOBATh pEAJIbHBIE CUTYAIlUH HA A3bIKE MAaTEMAaTHKH;
COCTaBJISITh BBIPAKEHUS, YPABHEHHSA, HEPABEHCTBA M MX CHCTEMBI IO YCJIOBHIO
3aJa4u, HCCIIEN0BaTh IIOCTPOEHHBIE MOJENIM C MHCIOJIb30BAaHMEM almapara
anreOpbl, MHTEPIPETUPOBATH HOIYUYEHHBIH pe3ynbTaT

YMeHne omnepupoBaTh TOHSATHSAMHU: CpelHee apu(MeTHYecKoe, Me/raHa,
HauOoJblllee W HauMEHbLIEe 3HAYEHMs, pa3Max, AWCHEpPCHs, CTaHAApPTHOE
OTKJIOHEHHE 4YHCJIOBOTO Habopa; YMEHHE U3BJeKaTh, WHTEPIPETHPOBATDH
WHQOpMAIUIO, TPEJCTABICHHYI0 B TaONMIaX, Ha jauarpamMMax, Trpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEAIbHBIX IPOLECCOB M SBIECHUMN; IPEACTaBIATH
MHQOPMAIMIO ¢ MOMOIIBIO TAOJMHII W JUarpaMM; HCCIeJOBaTh CTaTHCTHUECKHE
JaHHBIE, B TOM 4YHCII€ C MPUMEHEHHEM TpapUUecKuX METOJOB U IEKTPOHHBIX
CpencTB; TrpaduyecKky HCCIeI0BaTh COBMECTHBIE HAONIOAEHHS C IIOMOIIBIO
JuarpamMM pacceMBaHHUsA U JIMHEHHOMN perpeccuu
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YMeHue ornepupoBaTh MOHATHAMH: CIy4YailHBIA ONBIT M CiydaiiHOe cOOBITHE,
BEPOSTHOCTh CIYyYalHOTO COOBITHSI; YMEHHE BBIYUCISATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TpaUuecKUX METOJO0B; NPUMEHATh (POPMyJBl CIOXKEHUS H
YMHOXEHHS BEPOSITHOCTEH, (hOpMYITy TTOTHOM BeposTHOCTH, popmyry bepaymy,
KOMOWHAaTOpHbIE (akTel W (OPMYIBI, OLEHHBATH BEPOSITHOCTH pEATbHBIX
COOBITHIf; YMEHHME  ONEpPHpOBaTh  MOHATHIMM:  CIy4aliHas  BeJMYHHA,
pacrpeneneHle BEpPOATHOCTEH, MAaTeMaTH4eCKOE OXKHAAHHE, IUCIEPCUs MU
CTaHJApTHOE OTKIIOHEHHE CIIy4ailHON BENMYUHBI, (DYHKIHMW pacrlpeneieHus U
TUIOTHOCTH PaBHOMEPHOTO, IMOKA3aTEIbHOIO M HOPMAJIBHOTO paclpeacieHHH;
YMEHHUE HCIOIb30BaTh CBOWCTBA N3YyUCHHBIX paclpeiesIeHUH A peIeHNs 3a1a4;
3HAaKOMCTBO C HOHATHSMH: 3aKOH OOJIBIIMX YHCEN, METOAbl BBIOOPOUYHBIX
UCCIIeIOBaHNH; yMEHHE PUBOANUTH PUMEPHI IPOSBICHUS 3aKOHA OOJBIINX YHCE
B IPHUPOAHBIX N O6H1€CTBCHHLIX SABJICHUAX, YMCHHE ONCPUPOBATH NOHATHUAMMU:
coYeTaHHe, IMEpPEeCTAHOBKA, YUCIIO COYETAHHH, YHCIO IEPECTAHOBOK; OWHOM
HpioToHa; yMeHHEe TpPUMEHSATh KOMOWHATOpHBIE (DAKTHI W pacCyKACHUS IS
peuicHusa 3aAad; OLCHHUBATL BCPOATHOCTU PCAJIbHBIX CO6I)ITI/II\/'I; COCTaBJIATH
BEPOSITHOCTHYIO MOJENb U HHTEPIIPETUPOBATDH HOIYUYEHHBIH pe3ynbTaT

YMeHue onepupoBaTh HNOHATUSAMU: TOYKA, MpsAMasi, MIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, BEJIUUHMHA yria, IUIOCKUI yroy, ABYIPaHHBINA Yyroj, TPEXIPaHHBII
yrojl, CKpEIIMBAIOIIMECS MpsMble, NApaICIbHOCTh W NEPHEHIUKYISPHOCTD
OPSAMBIX U IUIOCKOCTEH, Yrojd MEXAYy IMPSIMBIMH, YIOJd MEXKIy NIpSIMOH U
IUIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSMH, PACCTOSHUE OT TOYKU O IIOCKOCTH,
paccTosHUE MEXIYy INPSAMBIMH, PAacCTOSIHUE MEXIy IUIOCKOCTSIMH; YyMEHHE
HCIIOJIBb30BaTh IIpU PCHICHUM 3aJja4 N3YyUCHHBIC (I)aKTI)I " TCOPEMBI IIJIAHUMCTPUH,
YMEHHE OIIEHWBaTh pa3Mephl OOBEKTOB OKpPY)KAIOIIETO0 MHpa; CTPOUTh
MaTeMaTHYeCKHe MOZENIH C TOMOIIBI0 T'€OMETPUUYECKUX IOHATHH W BEIUYMH,
peuiaTh CBA3aHHBIC C HUMU ITPAKTUYCCKUEC 3ala4n

10

YMeHue omnepupoBaTh MNOHATHAMHU: IUOmAnb GUrypsl, 0o0beM QUrypBI,
MHOTOTPaHHUK, MPaBWIBHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHKA, KyO,
napajjeNenurnes, MNpu3Ma, NHpPaMuaa, (QUrypa W TOBEPXHOCTh BpAIICHUS,
WIKMHIP, KOHyC, Mwap, cdepa, mmomans cdepsl, IUIOMAIs HOBEPXHOCTH
OUpaMHIbl, TPU3MBI, KOHyca, LMIMHApPA, O0beM Kyba, MpsIMOYTOJIBHOTO
napajuiesienunea, MMpaMuasl, TPU3MBI, [UIHHApa, KOHyca, Iapa, pa3BepTka
MTOBEPXHOCTH, CEYEHHs KOHYCa U IWINHAPA, MapaJIJIEIbHbIE OCH WM OCHOBAHMIO,
CeueHHe MIapa, IUIOCKOCTh, Kacaromascss cdepsl, MWIMHApPA, KOHYCa; YMEHHE
CTPOWThH CEUeHHE MHOTOIPaHHHKA, W300pakaThb MHOTOTPAaHHUKH, (UTYpHI H
MOBEPXHOCTH BPAIIEHUS, UX CEUEHHS, B TOM YHCIE C MOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE IPUMEHSITH CBOWCTBA T€OMETPHUUECKUX (QUTYP, CAMOCTOATEIILHO
dopMyupoBaTh ONpEETCHUs W3ydaeMbIX (UTYp, BBIIBUTATh THIIOTE3BI O
CBOWCTBAX W MPU3HAKAX TEOMETPHUECKIX (QUTYP, 000CHOBBIBATH WIIM OTIPOBEPTaTh
UX; YMEHHE MPOBOAUTH KiIacCUPHUKALMIO (QUTYp O Ppa3IMYHBIM MNpPU3HAKaM,
BBITIOJTHATH HEOOXOJUMBIE JOTIOJIHUTENBHBIE TOCTPOCHHUS

11

YMeHue onepupoBaTh MOHATUSMU: JIBW)KCHHE B MPOCTPAHCTBE, MapaslIeIbHBIN
MEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, TPEOOpa3OBaHUE
noxo0us, moA00HBIE (UIyphbl, YMEHHE paclio3HaBaTh pPaBHbIE M IOJ0OHBIC
(urypsl, B TOM 4HClIe B TPHUPOJE, HMCKYCCTBE, aAPXUTEKType; HUCIOJIH30BATH
TEOMETPHUYECKUE OTHOIICHUS TPH PENICHHH 3a/iady; HaXOJHTh T€OMETPHUYECKUE
BENTWYUHBI (IUIMHA, YTOJI, IDIOMAnh, OOBEM) MpH PENICHUH 3a1ad W3 JAPYTUX
y4eOHBIX MPEAMETOB M U3 PEaNbHOM JKU3HH; YMEHHE BBIUNCIISITh TE€OMETPUUECKUE
BEJIMYWHBI (JJIMHA, YTOJ, TUIOMAAb, 00bEM, ITUIOIMIAh TOBEPXHOCTH), UCTIONB3YS
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M3y4YeHHBIE POPMYJIIBI K METOJIBI, B TOM YHCJIE: IO ]b OBEPXHOCTH THPAMUIBI,
MpU3MBI, KOHyca, IIIUHIAPA, IUIOmanb chepbl; o0beM Kyba, MpsMOYTOIBHOTO
napajjieNenurnena, MUpaMUIbl, TNPU3MbBI, HUIHHApA, KOHYyca, IIapa; yMEHHE
HaXOJUTh OTHOLICHUE 00BEMOB MOAOOHBIX QUTYD

12

YMeHne onepupoBaTh MOHATHAMH: IPSIMOYTOJIbHAS CHCTEMa KOOPAUHAT, BEKTOP,
KOOPJIMHATHI TOYKH, KOOPAMHATHI BEKTOPa, CyMMa BEKTOPOB, MPOHM3BEICHHE
BEKTOpa Ha YHUCIIO, Pa3lIOKeHHe BeKTopa Mo 0asucy, CKalsIpHOE MPOU3BEICHHUE,
BEKTOPHOE MPOW3BEACHUE, Yrol MEXIy BEKTOpaMH; YMEHHE WCIIOIb30BaTh
BEKTOPHBIN U KOOPIAUHATHBINA METO JJIS PELICHUS TCOMETPHUYCSCKHX 3a/1a4 M 3313
JPYTUX yIeOHBIX MPEIMETOB

13

YMmenue BbIOUMpaTh MOAXOISMIIMNA METOA MJsl PEHICHUsS 3aiayd; MOHUMaHHUe
3HaYMMOCTH MaTEMAaTUKU B U3yYCHUU IPUPOIHBIX U OOLIECTBEHHBIX POLIECCOB U
ABJICHUH; YMEHHE PACIO3HABaTh MPOSBICHUE 3aKOHOB MAaTEMATHKH B MCKYCCTBE,
YMEHUE IPUBOANUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUICKON U MUPOBOM
MaTeMaTU4YECKON HayKH

[lepeuensb 31eMEHTOB coaepKaHus, poBepsieMbix Ha EI'D
110 MaTeMaTHKe

Kon

[IpoBepsemblil 351IEMEHT COJepKAHUA

Yucia ¥ BEIYHCICHUS

11

HarypaneHbie 1 nenble yncia. [Tpu3Haky 1eIMMOCTH LEBIX YHCET

1.2

ParnonanbHbie uucia. OOBIKHOBEHHBIC U JIECATHYHBIC IPOOH, NPOIICHTHI, OECKOHEUHBIC
MEePUOIUIECKUE APOOH

13

Apudmernueckuii KOpeHb HaTypalbHOW cTeneHd. JleWcTBUs ¢ apu(MeTHUYECKHUMU
KOPHSIMHU HaTypaJbHOW CTENEHU

14

Crenenp ¢ mensiM TokasareneM. CTENeHb C pallMoHaIbHBIM ToKaszareneM. CBOWMCTBA
CTCIICHU

15

CuHyc, KOCHHYC ¥ TaHTE€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCJIOBOIO apryMeHTa

1.6

Jlorapudm uncia. JlecsiTHuHbIe M HATYpalIbHbIE JOTapu(MBbI

1.7

JHeiictBurenpHple yrcna. ApudMeTHYECKHE ONepaluil C JICHCTBUTEIBHBIME YHCIIAMHU.
IIpubmmkeHHbIE BBIYHUCICHUS, TIPABWIA OKPYTJIIEHUS, TIPUKUIKA W OIEHKAa pe3yibTaTa
BBIYHCIIEHUH

1.8

IIpeobpazoBanme BEIpaKCHUM
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1.9 Komrurekcuble uncna
2 VYpaBHeHHS U HEPABEHCTBA

21 Lensie 1 qpoOHO-paiOHATIBHBIE YPABHEHHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuroHomeTpudueckre ypaBHEHHUSI

24 [TokazarenbHble 1 TOTapu(QMUUIECKUE YPAaBHEHUS

2.5 Ienbie 1 APpOOHO-paIIOHABHEIC HEPABCHCTBA

2.6 HppammoHanpHbIe HEpaBEHCTBA

2.7 IloxazaTenbHbIE U JIOTapU(PMIYECKE HEPAaBEHCTBA

2.8 Tpuronomerpuueckrie HepaBEHCTBA

29 CucreMbl U COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB

2.10 | YpaBHeHUs, HEpPAaBEHCTBA M CUCTEMBI C ITapaMeTpaMu

2.11 Martpura cucteMbl TMHEHHBIX YpaBHeHUH. OnpeneanTens MaTpPHUIIbI

3 OyHKIMH ¥ rpaduKn

3.1 OyHKHA, criocoOs! 3aaanns QyHknuu. ['paduk dysknmun. Bzaumuo oopatHbie pyHKINN.
YerHble 1 HeueTHbIe GyHKIMH. [leproandeckue GyHKIUH

3.2 Ob6nacTte onpeaeneHnss © MHOXXecTBO 3HaueHnH ¢yHkuun. Hymm ¢pynkuun. [Tpomexytku
3HAKOMOCTOSHCTBA. [I[pOMEXYyTKH MOHOTOHHOCTH (DYHKIIMH. MakCHMyMbl 1 MUHHMYMBI
¢ynkuun. Hanbonbinee 1 HanMeHbliiee 3HaueHHe QYHKIIMU Ha TIPOMEXKYTKE

3.3 Crenennast (DyHKIUS ¢ HAaTypaJbHBIM U IIEJbIM MOKa3zareieM. Ee cBoiicTBa u rpaduk.
CpoiicTBa 1 rpadyK KOpHS N-0i CTENEeHU

3.4 Tpuronomerpuueckue GYHKIIUH, UX CBOHCTBA U IpapUKH

35 [lokasarenbHas u JorapudmMuueckas GyHKIHH, UX CBOMCTBA U TpaUKH

3.6 Touku pazpsiBa. AcUMNTOTHI rpaduKoB GyHKIMH. CBOHCTBA QYHKIHMHA, HENPEPHIBHBIX HA
oTpe3ke

3.7 [ocnenoBarenbHOCTH, CIOCOOBI 3alaHKA OCIEA0BATEILHOCTEH
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3.8 Apudmerrnyeckast 1 reoMeTpudeckas mporpeccuu. @opmyna CI0KHBIX TPOIIEHTOB

4 Hayana maremMaTindeckoro anammsa
4.1 [MpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (YHKIHMN
4.2 [TpumeHeHne TPOU3BOAHOM K UCCIEIOBaHUIO (YHKINI HA MOHOTOHHOCTD M SKCTPEMYMBI.

Haxosxnenne HanOoIbIIero 1 HAMMEHBILETO 3HAYCHUST QYHKIH Ha OTpe3Ke

4.3 [lepBooOpa3znas. MuTerpan

5 MHoXxecTBa U JIOTHKA
51 MHoXecTBO, onepaliiy HaJ MHOXeCTBaMU. J(uarpammel Ditnepa - Benna
5.2 Jloruka

6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnwucaTenpHast CTATUCTHKA
6.2 BeposartHocTtb
6.3 Kombunaropuka

7 I'eomeTpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [TpsiMbIe ¥ MIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTrOorpaHHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaleHHSA
7.5 KoopauHatel 1 BEKTOpHI

IIposepsiembie Ha EI'D mo maTemaTuke TpeOOBaHUS
K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTebHOM MPOrpaMMBl
CpeIHero o01ero oopa3oBaHus
Kon [IpoBepsiembie TpeOOBaHUS K MPESIMETHBIM PE3YIIhTaTaM OCBOSHHUS OCHOBHOM
MIPOBEPSEMOT0 00pa3oBaTeIbHON MPOrpaMMBbl CPEAHET0 00IIero 00pa3oBaHUs
TpeOOBaHM
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Brnagenne meromamMm JOKa3aTeNbCTB, AITOPHUTMAaMH PEHICHHS 3a7ad; yMEHHe
(hopMynHpOBaTH U ONEPUPOBATH MOHATUSIMH: OIpEleNIiCHHE, aKCHOMa, TeopeMa,
CJIEJICTBHUE, CBONCTBO, MPHU3HAK, T0KA3aTEIbCTBO, PABHOCHIBHBIE (hOPMYITHPOBKH;
MPUMEHATh WX; yMEHHE (QOpPMYIHpOBaTh OOpaTHOE W MPOTHBOIIOJIIOKHOE
YTBEpXKACHNE, TPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, UCHOIB30BaTh METOH
MaTeMaTHYecKOW WHIYKIMH;, MPOBOJIUTH JOKa3aTelIbHBIE pAacCYXIEHUS IpH
pEIIeHnH 3a/1a4, OLEHUBATh JIOTHYECKYIO MPaBIIIBHOCTh PACCyKICHHI; YMEHHUE
ONEpUPOBaTh TMOHATHSAMH: MHOXKECTBO, IOJMHOXKECTBO, ONEpaluu Haj
MHO’KECTBaMH; YMEHHUE HCIIOJIb30BAaTh TEOPETHKO-MHOKECTBEHHBIN anmapar JuIs
OTIMCaHWs PEATbHBIX MPOIIECCOB U SBJICHUH U TPY PEIICHUH 3a/1a4, B TOM YHCIIE U3
IPYTHX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHATHSIMHE: Tpad, CBI3HBII
rpad, aepeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 3a7aBaTh U OMUCHIBATH rpadbl
Pa3IMYHBIMU CIIOCOOaMU; HCTIOIB30BaTh rpadbl IPH PEIICHUN 33134

YMeHue onepupoBaTh NOHITUSIMU: HATYypaIbHOE YKCIIO, 1I€I0€ YUCII0, CTEICHb C
LETIBIM TTOKa3aTelieM, KOPeHb HATYPalbHOW CTENCHH, CTENCHb C Pal[HOHATbHBIM
HOKa3aTesieM, CTETICHb C ACHCTBUTENBHBIM ITOKa3aTelieM, JTIorapuM YrcIia, CHHYC,
KOCHHYC M TaHI'€HC MPOU3BOJIBHOTO YHCIIA, OCTATOK IO MOJYIIIO, PAIOHAIBHOE
YHCIIO,  WPPALUOHATIBHOE  YHCIO, MHOXKECTBa  HATypalbHbBIX,  IIENbIX,
palMOHANBHBIX, JCUCTBUTEIBHBIX YHCEN; YMEHHE HCIOJIb30BaTh IPH3HAKK
JeTMMOCTH, HAaUMEHBIIWKA OOLIMH NenuTeIh W HaMMeHbIlee oOliee KpaTHoe,
AJIrOpUTM EBKJII/I)Ia Inpyu peuICHUU 3aaa4; 3HAKOMCTBO C pas3JIM4YHbBIMU
HO3ULHOHHBIMUA CHCTEMAaMH CUHCIICHUS; YMEHHE BBINOJHITh BBIYUCICHHE
3HAYCHUH W TPeoOpa3oBaHUs BBIPAKEHHH CO CTENEHAMH M Jorapudmam,
npeoOpa3oBaHus IPOOHO-PAIMOHANBHBIX BBIPAXKCHUH; yMEHHE OINEpUpOBaTh
MIOHATHUAMU: IIOCIIEI0OBATEIBHOCTD, apugmeTniecKas Iporpeccus,
reoMeTpuyYecKasi Iporpeccus, OECKOHEYHO yObIBamolIas TIeoMeTpHYecKas
HPOTPeccusi; YMEHHE 3aJlaBaTh IMOCIIEIOBATEIbHOCTH, B TOM YHCIIE C ITOMOIIBIO
PEKYPPEHTHBIX (OPMYIJI; YMEHHUE ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIIO,
COMPSDKEHHBIE KOMIUIEKCHBIE YKCIIA, MOAYJIb U apryMEHT KOMIUIEKCHOTO YHCIIa,
(bopma 3amucu KOMIUICKCHBIX 4HCel (TeOMETpUYEcKasi, TPHTOHOMETPUYECKas U
anreOpauveckas); yMETh IPOWU3BOAWTH  apu(METHYECKHE JICUCTBUS  C
KOMILJICKCHBIMH YHCIIaMH; MPUBOIUTH MPUMEPbI UCHOJIB30BAHUSI KOMIUICKCHBIX
YHCEJT; ONEePUPOBATh MOHATUSIMU: MaTpuna 2 X 2 u 3 X 3, onpeneauTesb MaTPHLIbL,
TFEOMETPUUCCKUI CMBICIT OTIPEICTHTEIS

YMeHue onepupoBaTh  INOHATHAMH:  PALMOHAIBHBIE, HMPPALHMOHAIBHBIE,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, norapmi)MquCKne, TPUTOHOMETPHUUICCKUEC
YpaBHECHUA KW HCEPABCHCTBA, HX CUCTEMbI, YMCHUC OIICPpHUPOBATH IMOHATUAMU:
TOAECTBO, TOXKJECTBEHHOE NMpeodpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHUI M HEPABEHCTB, PABHOCUJILHOCTh YpaBHEHUMW, HEPABEHCTB U CHCTEM;
YMEHHE pClIaTh YPaBHCHHA, HEPABCHCTBA W CUCTEMBI C IIOMOMIBIO PA3JIMYHBIX
IIPUEMOB; PELIATh YPABHEHHUs, HEPABEHCTBA U CUCTEMBI C [IApaMETPOM; IPUMEHATh
YPAaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJIS PELICHUS MAaTeMaTUYECKUX 3aJ1ad U
3a]1a4 U3 pa3IMYHbIX 00JIacTel HAYKH U peallbHOM JKU3HU

YMeHue ornepupoBath MOHATHAMHE: ()YHKIIHSI, 9€THOCTh (DYHKITUH, IEPUOINIHOCTb
(GYHKIIUKM, OrpaHUYEHHOCTh (YHKIUM, MOHOTOHHOCTh (DYHKIHH, DKCTPEMYM
(byHKIIMY, HaWOOJNbIIEe W HAaWMEHbIIee 3HAueHUS (YHKIMH Ha TPOMEKYTKE,
HenpepblBHAs (YHKIUSA, AaCUMIITOTHI Tpaduka (QYHKIHWHA, TEpBas H BTOpas
MPOU3BOAHAS (DYHKIIUH, FCOMETPUYCCKUI M (DU3MUYCCKUN CMBICI ITPOU3BOIHOM,
nepBooOpa3Hasi, OINpPENENeHHBI WHTETpall; YMEHHE HaXOJUTh ACHMIITOTHI
rpaduka (yHKIUYM, YMEHHE BBIYUCIATH MPOU3BOIHBIC CYMMBI, MPOU3BEICHUS,
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YaCTHOTO Y KOMITO3UIUY (DYHKIU, HAXOJAUTh YPAaBHCHHUE KACATECILHOU K TPAQUKY
(GyHKIMM;, yMEHHE HAaXOIWUTh MPOU3BOTHBIC JJIEMEHTAPHBIX (YHKIMM;, yMEHHE
UCIOJB30BaTh  MPOM3BOJHYIO JUIS  HCCIENOBaHWS  (DYHKIUH, HaXOIUTh
HauOOJIBIIINE U HANMEHBIIINE 3HAUYCHUS (DYHKIUI; CTPOUTH Tpa)uKi MHOTOYJICHOB
C UCHOJB30BaHWEM almapara MaTeMaTHYeCKOTO aHalu3a, IMPUMEHSTH
MPOM3BOAHYIO IS HAXOXKACHHUS HAWIYUIIErO PEIICHUS B MPHUKIATHBIX, B TOM
YHCIIe COLMATBHO-PKOHOMUUECKUX M (PU3MUECKHX 3a/1a4ax; HAXOAUTh IUIOLIAIN U
00BeMBI QUTYP C TIOMOIIBI0 WHTETPaja; MPUBOIUTH MPUMEPHl MaTEMATHYECKOTO
MOJICJIMPOBAHMS C TIOMOIIBI0 AU(PepeHITNATBHBIX YPaBHEHAN

YMenue omnepupoBaTh MOHATUSAMHU: Tpaduk GyHKIUH, oOpatHas (yHKIHUS,
KoMmo3unus ~ GYHKIWA, JWHEHHas (QyHKIOUS, KBagpaTudyHas  (GyHKIHA,
panvoHanbHas QyHKIWS, CTeTIEHHAs (QYHKIMs, TPUTOHOMETpUYecKrue (YHKIUH,
oOpaTHBIE TPUTOHOMETpHYECKHE (DYHKIIMHM, TIOKa3aTeNbHas U JIorapupmMudeckas
GyHKLIUM;, yYMEHHE CTPOMTHb TIpaduUKd HW3YyYCHHBIX (YHKUMH, BBIIOJIHSAThH
npeoOpazoBaHus TpaduKoB (QYHKIWH, WCMONB30BaTh TpadWKH I H3YUCHHS
MPOLIECCOB U 3aBUCUMOCTEH, P PEIICHUH 33/1a4 U3 APYTHX YUCOHBIX PEIMETOB
W 337324 W3 peajbHOH >KU3HM; BBIpAXaTh (OPMYyJaMH 3aBHCUMOCTH MEXIY
BEIMYMHAMH; HCIOJIb30BaTh CBOMCTBA M Trpaduku (QYyHKIMHA A pelIeHHs
ypaBHEHUH, HEPABEHCTB U 3ajjau ¢ MapaMeTpamu; H300pakaTh Ha KOOPAHMHATHON
IIJIOCKOCTH MHOXKECTBA PELIEHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue peniatb TEKCTOBBIE 33J]a4M Pa3HBIX THIOB (B TOM YHCIIE€ Ha MPOLEHTHI,
JIOJIM ¥ YaCTH, Ha JIBIKCHHE, Pa00OTY, CTOMMOCTH TOBAPOB U YCIIYT, HAJIOTH, 331a4H
u3 O0JIACTH YMNpaBJCHHS JHWYHBIMH M CEMEHHbIMH (MHAHCAMM); COCTaBIATH
BBIpQXXCHHS, ypaBHEHHs, HEPAaBEHCTBA M WX CHCTEMBI II0 YCIOBHUIO 3aJlauH,
UCCIeNoBaTh  IOJTyYEHHOE pelIeHHe M OIEHUBATh  MPaBAONOJ00HOCTh
pE3yIBTaTOB; YMEHHE MOJIEINPOBATh PEAIbHBIE CUTYAllMH Ha A3bIKE MATEMAaTHKH;
COCTaBIIAITh BBIPAKEHUS, YPABHEHHS, HEPABEHCTBA M MX CHCTEMBI 110 YCJIOBHIO
3ajjaud, HUCCIEN0BAaTh IIOCTPOEHHBIE MOJEIM C HUCIIOJIb30BAaHUEM alapara
anreOpbl, MHTEPIIPETUPOBATh HOTYUYEHHBIH pe3ynbTaT

YMeHue omnepupoBaTh TOHSATHAMHU: CpelHee apu(MeTHYecKoe, MeraHa,
HauOoJIbIllee W HAWMEHbIIEe 3HAUCHMS, pa3Max, IHCIEpCHs, CTaHIApTHOE
OTKJIIOHEHHE YHCJIIOBOr0 HalOopa; yMeHHE U3BIIEKaTh, HHTEPIPETUPOBATD
WHQOpMAIUIo, MpPEJCTABICHHYI0 B Ta0iluWIax, Ha JauarpaMmax, Trpadukax,
OTPaKAIOIIYI0 CBOMCTBAa pEANBHBIX TIPOLECCOB W SBICHWIA; IPEICTABIATH
MHQOPMAIMIO C MOMOIIBIO TAOJMHII U JUArpaMM; HCCIEIOBaTh CTATHCTHYECKHE
JIAaHHbIe, B TOM YHUCIIE C PUMEHEHHEM TpaUIecKuX METOJOB U DIEKTPOHHBIX
CpenacTB; TrpaduyecKy HCCIeI0BaTh COBMECTHbIE HAONIOACHUS C IIOMOIIBIO
JIrarpaMM pacceMBaHus U JMHEHHOH perpeccun

YMeHue ornepupoBaTh MOHATHAMH: CIy4YallHBIA ONBIT M CIy4yailHOe COOBITHE,
BEPOSITHOCTh  CIYy4alHOTO COOBITHSI; YMEHHE BBIYUCISATH BEPOSITHOCTH C
WCIIOJIb30BaHUEM TpaUueCcKUX METOJO0B; NPUMEHATh (POPMYJBI CIOXKEHUS H
YMHOXEHHS BEPOSTHOCTEH, POpMyITy TOTHOM BeposTHOCTH, (opMmyiy bepryy,
KOMOMHaTOpHblE (akTel U (OPMYIIBI; OLEHHBATh BEPOATHOCTH PpeabHBIX
COOBITHI; YMEHHME  ONEepHpOBaTh  IOHATHSAMM:  CIy4aliHas  BeJIMYMHA,
pacipeneseHue BEpPOSITHOCTEH, MaTEMaTUYECKOE OKUIAHUE, JHCIEpCUs U
CTaHJAPTHOE OTKIIOHEHUE CITy4ailHON BENMYUHBI, (DYHKIMW pacTpeNeieHus] U
IUIOTHOCTH PaBHOMEPHOTO, IMOKA3aTENbHOTO M HOPMAJIBHOTO paclpeieieHNH;
YMEHHE UCTIOIb30BATh CBOMCTBA N3yUYEHHBIX PaCIpeeIICHUN U PEIICHNs 3a/1a4;
3HAKOMCTBO C TIOHATHSAMH: 3aKOH OOJBIIMX YHCEN, METOIBbl BBIOOPOUYHBIX
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WCCJICIOBAHUIN; YMEHHE TIPUBOIUTH MTPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBIIIHX YHCET
B MPHUPOAHBIX M OOIIECTBEHHBIX SIBJICHHSX; YMEHHE ONEPHPOBATH MOHSATHSIMH:
COUeTaHWe, MECPECTAHOBKA, YHUCIIO COYCTAHWM, 4YHCIO TEPECTAHOBOK; OWHOM
HelooToHa; yMeHHE NPUMEHSATh KOMOWHATOPHBIE (AKThl M PACCYXKACHUS IS
pelIeHnsl 3a/a4; OLEHWBaTh BEPOSTHOCTH pPEabHBIX COOBITHH; COCTaBISTH
BEPOSATHOCTHYIO MOJEIh i MHTEPIIPETUPOBATH TOJTYICHHBIN pe3yabTaT

YMeHue omepupoBaTh HMOHSATHAMH: TOYKA, MpPsMasi, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, BEJIUYHMHA Yyria, IUIOCKUI yroj, ABYTPAHHBIA YIoJj, TPEXIPAHHBII
YTOJI, CKpEIIMBAIOIIUECS NpsAMbIe, MAapaIENbHOCTh U MEPHEHIUKYIIPHOCTh
OPAMBIX M IUIOCKOCTEH, yroa MEXOy HIpPSMBIMH, YOl MEXIy HOpAMOH H
IUIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSMH, PACCTOSHHE OT TOYKU O IJIOCKOCTH,
pacCcTodHue MCEXKAY IMPAMBIMU, PACCTOAHHUC MCKAY IUIOCKOCTIAMH, YMCHUC
HCIIOJIb30BaTh IIpU PCHICHUM 3aJ]a4 N3YyUCHHBIC (I)aKTI)I " TCOPEMBI IIJIAHUMETPHUHU,
YMEHHE OLIEHHBATh pa3Mepbl OOBEKTOB OKPYXKAWOLIET0 MHpa; CTPOUTH
MaTeMaTHYEeCKHEe MOZEIH C IOMOIIBI0 T'€OMETPUUYECKUX IIOHATHUH W BEIUYUH,
peliaTh CBA3aHHBIC C HUMU IIPAKTUYCCKUEC 3aJa4n

10

YMeHue omnepupoBaTh MOHATHAMHU: IUIOM@Nb (GUTYpBl, 00BEM (QHTYPEHI,
MHOTOTPaHHHUK, MpPaBWIBHBIH MHOTOTPaHHUK, CEYEHHE MHOTOTpaHHHKa, KyO,
napajuleNieniine]l, Tpu3Ma, NHpaMunaa, ¢GUrypa H IIOBEPXHOCTH BpAIICHUS,
OWIMHAP, KOHyC, Imap, cdepa, Iomaas cdepsl, IUIOMaIs I[TOBEPXHOCTH
OUpaMUJIBI, TPU3MBI, KOHyca, IHIMHApPA, O0beM Kyba, MpsIMOYTOJBHOTO
napaieNenureia, MMpaMiIbl, TPU3MBbl, IMJIMHIpPA, KOHyca, IIapa, pa3BepTKa
HOBEPXHOCTH, CEYEHHs KOHyCa M IMJIMHAPA, apajlielbHbIe OCH WA OCHOBAHUIO,
CeueHue IIapa, IUIOCKOCTh, Kacaromasics cdepsl, LUINHIpPA, KOHyca; YMEHHUE
CTPOWUTH CEUeHHe MHOTOIpaHHMKa, W300pakaTh MHOTOTPaHHUKH, (QUTYpPBl U
HOBEPXHOCTH BPAILECHUS, UX CEUYEHHs, B TOM YHCIIE C ITOMOIIBIO DJIEKTPOHHBIX
CPE/ICTB; yMEHHE PHUMEHSTh CBOMCTBA F€OMETPUUECKHUX (DUTYpP, CAMOCTOATEIBHO
dopMynupoBaTh ONpeAeTCHUs] W3ydaeMbIX (UTyp, BBIIBUTATh THIIOTE3BI O
CBOMCTBaxX M NPU3HAKaX FeOMETPUUECKHUX (PUTYp, 0OOCHOBBIBATH HITH OIIPOBEPIaTh
UX; YMEHHE IPOBOAUTH KJIACCUPHUKAIMIO (GHUIYp IO Pa3IUYHBIM HpPU3HAKAM,
BBITIOJTHATH HEOOXOJUMBIE JOTIOTHUTENBHBIE TOCTPOCHUS

11

YMeHue onepupoBarh MOHIATHAMHU: JBHKEHHE B NMPOCTPAHCTBE, MapaslIeNbHbII
HEepPeHOC, CAMMETPHS Ha IUIOCKOCTU U B IPOCTPAHCTBE, TOBOPOT, IpeoOpa3oBaHue
nojo0ust, momoOHble (QUTYpBI; yMEHHE paclo3HaBaTh paBHbIE W TIOJOOHBIC
¢urypel, B TOM 4HCclI€ B INPHUPOAE, HUCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh
TEOMETPHUYECKHE OTHOIIEHUS MPH PENIeHWH 3a/1ad; HaXOJWTh T€OMETPHYECKHE
BEJIMYMHBI (JJIMHA, YTrOJ, IUIOIaab, 00BbEM) TPU pEIICHUH 3alad U3 JPyTux
yueOHBIX MPEIMETOB U U3 PEAJIbHOM KU3HH; yMEHHE BBIUMCIIATH TECOMETPHUUECKHIE
BEJIMYMHBI (AJIMHA, YroJj, IUIOIMaab, 00beM, TUIOMAab NOBEPXHOCTH), HCIIONb3Ys
U3y4YeHHbIE (OPMYITBI 1 METOJIBI, B TOM YHCJIE: TUIOIA b TOBEPXHOCTH ITHPAMUJIBI,
NpPU3MBI, KOHYyCa, IMIMHApA, IUomanb chepbl; o0beM KyOa, MpsIMOYTOJbHOTO
napajulelenuneaa, MUpaMuAbl, NPU3MBlL, IWIMHApPA, KOHyca, IIapa; yMEHHE
HaXOJIUTh OTHOIIICHNE 00BEMOB MOI00HBIX QUTYD

12

YMeHue onepupoBaTh NOHATUAMHU: MPSMOYTOJIbHASA CUCTEMa KOOPJIUHAT, BEKTOP,
KOOPJIWHATHI TOYKH, KOOPAWHATHI BEKTOPa, CyMMa BEKTOPOB, IPOM3BEICHUE
BEKTOpa HA YHCIIO, PA3I0XKEHUE BEKTOpa MO 0a3mCy, CKaISIPHOE MPOM3BEICHHUE,
BEKTOPHOE MPOU3BEACHHUE, YTOJ MEXAYy BEKTOpaMHU; YMEHHUE HCIIOJIb30BaTh
BEKTOPHBIN U KOOPAUHATHBINA METOJ ISl pELLIEHUS] TEOMETPUYECKHX 3a1a4 U 3a/1a4
JIPYTUX Y4eOHBIX TPEIMETOB
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13 VYMenune BbIOMpaTh MOAXOMSIIMK METON ISl pEIICHUS 33/a4d; MOHMMaHHE
3HaYMMOCTH MaTEeMAaTUK! B U3yUYCHUU TIPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U
SIBJICHHI; YMEHHE PacliO3HABaTh MPOSIBICHUE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
YMEHUE IPUBOAUTH IPUMEPBI MATEMATUYECKUX OTKPBITUH POCCUICKON U MUPOBOM
MaTeMaTHYeCKON HayKH
[lepedens 371€MEHTOB coepKaHus, IpoBepsieMbix Ha EI'D
M0 MaTeMaTHKe
Kon [IpoBepsieMblii AIEMEHT COACPKAHUS
1 Uwucna v BEIYUCTICHUS
1.1 Hatypanbsubie u nensie uncna. [Ipu3Haku 1e1uMOCTH HEIbIX YUCem
1.2 Panmonaneabie uncina. OOBIKHOBEHHBIC W IECATUYHBIE APOOH, IIPOIEHTHI, OECKOHEYHBIE
MIEPUOAUYECKUE IPOOH
1.3 ApudmeTnueckuii KOpeHb HATypanbHOU creneHH. JledcTBUA ¢ apupMETHUECKUMHU
KOPHSIMH HaTYpaJbHOW CTENCHN
1.4 Crenenp ¢ 1enbIM nokaszareneM. CTeNeHb C palMOHANBHBIM IoKazaTeraeM. CBoiicTBa
CTETIeHU
1.5 CuHyc, KOCHHYC ¥ TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTeHC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecsTuuHble ¥ HATypaJIbHBIE JOTapU(MBI
1.7 JlelicTBuTenbHbIE Yncia. ApHU(pMETHYECKHE ONepaly C JeHCTBUTEIBHBIMU YUCIAMU.
[TpuOnmkeHHbIe BBIYMCIICHUS, MPaBUJIa OKPYTJICHUS, MPUKUIKA M OLEHKAa pe3yibTaTa
BBIYUCIICHUN
18 [IpeobpasoBanue BeIpaskeHUH
19 Kommnekcnsle uncna
2 YpaBHeHHS 1 HEPABEHCTBA
21 Lenbie n IpoOHO-pallMOHANILHBIE YPaBHEHHUS
2.2 HppanmonansHble ypaBHEHHS
2.3 TpuroHoMeTpUYECKHUE YPaBHCHHS
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2.4 ITokazarenpHbIe U TOTapUMUIECKIE YPAaBHEHUS

2.5 Ilenbie 1 mpoOHO-paITMOHATIEHEIC HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [TokazarenbHbIe U Jorapu(MuUecKue HEPaBEHCTBA

2.8 TpuroHoMeTpHUeCcKre HEPAaBEHCTBA

29 CucreMbl U COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB

2.10 YpaBHeHHUs, HEPaBEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Martpuia cucTeMbl TUHEWHBIX ypaBHeHHNA. OnpeenuTells MaTPUIIBI

3 OyHKIHA U TpaQuKu

3.1 ®yHKIMA, criocoOb! 3aaanus Qynkuuu. ['paduk pyHkumu. Bzaumuo oOpatHbie GyHKIINY.
Yernsle u HeueTHbIe GyHKIMH. [leproanyeckue GyHKINHN

3.2 Ob6nacth onpezeneHnss 1 MHOXecTBO 3HaueHni ¢GyHkunu. Hynm ¢pynkuuu. [IpomexxyTku
3HAaKOMOCTOSHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl 1 MUHUMYMBI
¢yskunu. Hanbonbiiee 1 HanMeHbliee 3HaueHNE QYHKLINU HA IPOMEXYTKE

3.3 CrenenHast QyHKUUS ¢ HAaTypaJbHBIM M LIEJIBIM IOKa3areneM. Ee cBoiicTBa m rpaduk.
CaoiicTBa 1 rpadyK KOpHS N-0i CTENEeHU

3.4 Tpuronomerpudeckne GyHKINH, UX CBOMCTBA U TpapUKU

3.5 [MokazarenbHas u orapupmudeckas GyHKINHU, UX CBOWCTBA U Tpaduku

3.6 Touku pa3psiBa. ACUMITOTHI rpadukoB GyHKIMH. CBOHCTBA QYHKIMIA, HENPEPHIBHBIX HA
oTpe3Ke

3.7 TlocmemoBaTenbHOCTH, CIIOCOORI 3aaHMs ITOCIEA0BATEILHOCTEH

3.8 Apudmernueckast 1 reoMmeTpruecKas nporpeccuu. @opmMysa CI0KHBIX MPOLEHTOB

4 Hauana maremaTndeckoro aHaimsa

41 [Mpoussoanas ¢hynkuuu. [Ipon3BogHBIE dIEMEHTAPHBIX (YHKIHN

4.2 [IpumMeHeHne NpOU3BOAHOM K UCCIIEI0BaHUIO (PYHKINH HA MOHOTOHHOCTD M 3KCTPEMYMBI.
HaxoxneHne HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHUST QYHKIMH Ha OTPe3Ke

4.3 [lepBooOpaznas. Unterpan
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5 MHoxecTBa U JIOTHKA
51 MHOXeCTBO, OIIEpalnK HaJ MHOKecTBaMH. JluarpamMmel Dinepa - Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnwucaTenpHast CTATUCTHKA
6.2 BeposartHocTtb
6.3 Kombunaropuka
7 I'eomerpus
7.1 Durypsl Ha TUIOCKOCTH
7.2 [IpsiMbIe ¥ MITOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEPXHOCTH BpaIlCHHS
7.5 KoopauHatel 1 BEKTOPEI
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

— bynumoBud E.A., bynbiueB B.A. Maremaruka. BepositHocTh U ctaTtuctuka. 10 kiacc.
bazoBelii u yrnyOnénnsiii ypoBau. YueOHoe nocobue. M. OAO «IIpocsemenuey, 2025;

— bynumosuu E.A., ByneiueB B.A. Martematuka. BeposatHocts u cratuctuka. 11 xnace.
bazoBsrii u yriyosnéHnslid ypoBHH. Y4ueOHOe mocodue. M. OAO «IIpocsemenue», 2025;

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

— QepnepanbHas paboyass TmporpaMMa OCHOBHOTO 0OOIIero oOpa3oBaHusl —IpeaMeTa
«Matemartukay, yrayoneHnslid ypoBenb (s 10-11 kmaccoB oOpa3oBaTelNbHBIX OpraHU3alUi).
- M, 2025;

— Bynumosuu E. A., ByneiueB B. A. Martematuka. BepositHocTh 1 cratrctika. 10 -11 kmacch.
bazoBerit u yrmy0n€uHbIil ypoBHH. Metoamueckoe mocodue must yuutens. — M.: AO «/3garenscTBO
«IIpocemenuey, 2024

— bymerues B. A. Marematuka. BepostHocTs m cratmctuka. 10-11 kmaccel. bazoBbid u
yrnyonéuueiii  ypoBHH. CaMocTOATeNbHBIE W KOHTpOJNbHBIE paborel. — M.: AO «M3marenbcTBO
«IIpoceemenuey, 2024, 2025



