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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
00pa30BaTeNILHOTO CTaHAAPTa CPEAHETO 00IIero 0opa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, MPEIbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATULUN POCCUKCKOTO
oOpa3zoBanus. Peanu3arnus nmporpaMmMbl 00€CIICUnBAET OBJIA/ICHUE KITIOUEBBIMUA KOMIETEHIMSIMH,
COCTaBJISIFOLIMMHU OCHOBY JJISi CaMOPAa3BUTHUsSI M HENPEPHIBHOTO 00pa3oBaHUs, IEIOCTHOCTH
OOMIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS TMYHOCTH 0OYJaOLTHXCSI.

LEJIN U3YUEHMA YYEBHOI'O KYPCA

VYueOHblit Kypc «BeposTHOCTB U CTaTUCTHKA» 6a30BOTO YPOBHS SBJISETCS MPOAOKEHUEM
pa3BUTHEM OJHOUMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOW mikoisbl. Kypce
npelHa3HayeH g GOPMUPOBAHUSA Y OOYHAIOIKUXCS CTATUCTUUYECKON KyJIbTYpbl U MOHUMaHUS
pPOJIU TEOPHM BEPOSTHOCTEM KaK MAaTeMaTHYeCKOTO MHCTPYMEHTa ISl M3y4YEHHS CIydalHBIX
cOOBITHI, BEIUYMH U nporeccoB. [Ipu nzyuennu kypca odoramaroTcsi NpeACcTaBIeHUs yUalluxcs
0 METOJ]aX UCCIeOBaHNU U3MEHYHBOTO MUPA, Pa3BUBAETCA TOHUMAaHUE 3HAYUUMOCTH B OOLTHOCTH
MaTeMaTUYECKUX METOJIOB IO3HAaHUS KaK HEOThEMJIEMOW YacTH COBPEMEHHOI'O €CTECTBEHHO-
HAyYHOTO MUPOBO33PECHHSL.

CopepxaHue Kypca HallpaBI€HO Ha 3aKpEIUIEHUE 3HAHWUM, MOJYYEHHBIX NpPU H3Yy4YEHUU
Kypca OCHOBHOM IIKOJIBI M Ha PA3BUTHE MPEACTABICHUH O CIIydalfHbIX BETMYMHAX U B3AUMOCBSI3AX
MEXJly HUMH Ha BaXHBIX IPUMEPAX, CEOXKEThI KOTOPBIX MOUYEPIHYTHI U3 OKPYXKAIOIIEr0 MUpa.

B cooTBeTcTBUM € yKa3aHHBIMH LEISIMH B CTPYKType y4eOHOro xypca «BeposTHOCTH u
CTaTUCTHKA» CPEIHEH IIKOJBl Ha 0a30BOM YpPOBHE BBIJCICHBI CIEIYIOIIUE OCHOBHBIE
conepkarenbHble TUHUM: «CrydaiiHbie cOOBITHS M BEpOSTHOCTUY», «CiydaliHple BETUYMHBI U
3aKOH OOJIBIINX YHCEI.

BaxHyro dacTh Kypca 3aHHMaeT H3y4Y€HHE TeOMETPUYECKOr0 M OMHOMHAIBHOTO
pacnpeneneHnii M 3HAaKOMCTBO C MX HENPEPHIBHBIMU aHAJIOraMd — [IOKa3aTelbHBIM H
HOPMAaJIbHBIM PACIPENETICHUSAMM.

Copnepxanune nuHuM «CrydaliHble COOBITUSL M BEPOSTHOCTH» CIY>)KUT OCHOBOM /ISt
(dbopMHpOBaHUs MPEJICTABICHUN O paclpeIelIeHUH BEPOSITHOCTEN MEX Ty 3HAUCHUSMHU CITy4aifHbIX
BEJIMYMH, a TaKKe 3Ta JIMHUS HeoOXoauma Kak 0a3a s U3ydeHHs 3aKOHA OONBIINX YHCEN —
(GyHIaMEHTAILHOTO 3aKOHA, JEHCTBYIOLIETO B MpHUpOJEe U OOIIeCTBE U  HMMEIOLIEro
MaTematuueckyro  ¢opmanuzanuto. Cam  3akoH  OOJNBIIMX  4YWCEN  Mpeayiaraercs B
03HAKOMUTENBHON (hopMe ¢ MUHUMAJIbHBIM UCIOIb30BAHUEM MaTEMAaTUYECKOTr0 (hopMaiu3Ma.

Tembl, cBsI3aHHBIE C HETIPEPHIBHBIMU CIIyYalHBIMU BEIMYMHAMM, aKLIEHTUPYIOT BHUMaHHE
IIKOJIBHUKOB Ha ONHMCAHMM W W3YYEHHH CIy4YailHBIX SBJICHMM C IOMOIIBIO HENPEPBIBHBIX
¢byskuil. OCHOBHOE BHUMaHHE yJeseTcsl OKa3aTelbHOMY U HOPMaJIbHOMY pacIipe/iesieHUsIM,
OpU O3TOM TMpEaIojaraercs O03HAKOMHUTEIbHOE H3ydeHHe MaTepuana 0e3 JI0Ka3aTesbCTB
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;
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COJAEP)KAHUE YYEBHOI'O ITIPEJMETA

10 KUIACC

[IpencraBieHrne JaHHBIX C MOMOINbBI0 Tabmui U auarpamm. Cpennee apudmernueckoe,
Me/lnaHa, HanOoJIblllee U HAUMEHbIIIee 3HaUeHUs, pa3Max, IUCIEPCHs U CTaHIapTHOE OTKJIOHEHHE
YHCIIOBBIX HAOOPOB.

CrnyyvaiiHbple 3KCIIEPUMEHTHI (OMbITHI) M CIy4alHble COOBITHS. DieMeHTapHble COOBITHS
(ucxonpl). BeposiTHOCTh ciydallHOTO COOBITHS. BIM30CTH 4acTOTHI M BEPOSTHOCTH COOBITHH.
CrnyyvaiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMU. BeposiTHOCTH cOOBITHI
B OIIBITAaX C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITHUSMHU.

Omnepanuu HaJ COOBITUSAMH: IepeceueHne, 0ObeAMHEHUE, MPOTUBOMOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyra Cl0KEeHUs BEPOATHOCTEM.

VYcnoBHas BEpOSTHOCTb. Y MHOXKEHHE BEPOSTHOCTEN. [lepeBo Cily4aiiHOrO SKCIIEpUMEHTA.
®dopmyna noaHo# BeposTHOCTU. He3aBucruMbie COOBITHSI.

KomOunatopaoe npaBuino ymHoxenus. IlepectanoBku u daxropuan. Yucmo codeTaHuii.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

buHapHbIll ciy4aiiHbIN ONBIT (MCHBITAHUE), YCIEX U Heynada. HezaBucuMble HCTIBITAaHUS.
Cepusi HE3aBUCHMBIX HCHBITaHUN A0 IepBoro ycmexa. Cepus HE3aBUCHUMBIX HCIBITAHUN
bepnymn.

Cnyuaiinas BenuuumHa. PacnpeneneHue BeposiTHOocTed. Jluarpamma pacrpeneincHus.
[Tpumepsl pacnpezeneHui, B TOM YUCIIE, FEOMETPUUECKOE U OMHOMMAIIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKU CIIYYaHHBIX BEJIMYUH: MATEMaTUYECKOE OKUIAHUE, JUCIIEPCUS
Y CTaHJApPTHOE OTKJIOHEHUE. [Iprumepsl MpuMEHEHNS MaTeMaTUYECKOr0 OXKUJIaHKS, B TOM YHCIIE
B 3aJauyax M3 TOBCEIHEBHOHN >KM3HHU. MaTemarnueckoe OXHuJIaHue OWHApHOW Ciy4aiiHOMN
BEJIMYMHBL. MaTeMaTU4YeCKOe OKHIAHUE CYMMBI CIy4alHBIX BEJIUMYUH. MaremaTtndeckoe
OKUJaHUE U JUCTIEPCUSi TEOMETPUIECKOT0 U OMHOMHUATBHOTO paclpeaeeHU M.

3aKoH OOJIBIIIMX YHUCENT U €ro pojb B HayKe, MpUpoJe U olmiecTBe. BrIOOpOUHBINH MeTO
HCCJIeIOBaHUM.

IIpuMepsl HENPEPBIBHBIX CIIy4alHBIX BENWYMH. [IOHATHE O IJIOTHOCTH pacHpenesieHHUs.
3ajmauu, TPUBOAAIIME K HOpPMalbHOMY pacmnpeaeineHuto. IloHstue o HopMadbHOM
pacnpeneeHuu.

IIVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATBI

JUYHOCTHBIE PE3YJBbTATHBI

JlugHOCTHBIE PE3YyNbTaThl OCBOEHHUS MPOTpaMMbl y4eOHOro mpenvera «MareMaTuka
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIUU OO0ydYarIierocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTO OOIECTBa, MPEICTABICHUEM O MAaTEMaTHUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEAyp TpakJaHCKOTO oO0IecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAIbLHBIMH WHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IHaTpuoTHYecKkoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUICKON TPAXKIaHCKON HIEHTUYHOCTH, YBOXKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCHICKON MaTEMAaTUKH, IIEHHOCTHBIM OTHOILIEHUEM K JOCTHUKEHUSIM POCCUHUCKUX
MaTeMaTUKOB U POCCHICKOW MaTeMaTHYECKOW IIKOJbI, K UCIOJB30BAHUIO ITUX JOCTHUKEHUN B
JIPYTUuX HayKax, TEXHOJOTUSX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:



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 JTunensust KO CITB Ne 1798 ot 15.04.2016 .

OCO3HAaHWEM JyXOBHBIX IICHHOCTEH POCCHICKOTO Hapona; c(popMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM
JTOCTYDKCHUH HAyKH U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOMUYMUBOTO OyAYIIEro.

JcTeTnUecKoe BOCIIUTAHHE:

ACTETUYECKMM  OTHOIIEHHEM K  MHPY, BKIIOYas  3CTETUKY  MAaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBCKTOB, 3a7ad, PEIICHUH, PACCYXKACHUH; BOCHPUMMYHUBOCTBIO K
MaTEMaTUYECKUM acleKTaM Pa3IudyHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO YMECHHSI IPUMEHSATH MaTEMAaTHICCKHIE 3HAHUS B UHTEPECaX 3/[0POBOTO
u Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHBIXA, peryisipHas Gu3HUecKas aKTHBHOCTB );
(bu3IecKoro COBEPIIICHCTBOBAHMS, npu 3aHATHAX CIIOPTHBHO-03/I0POBHUTEIILHON
JIeSITEIILHOCTEIO.

TpynoBoe BociMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IUIHBIM
chepaM npodeccHOHATBLHON NIeITEIbHOCTH, CBSA3aHHBIM C MAaTEMATHKON M €€ MPHIIOKCHHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyIiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIE IUIAHBl, TOTOBHOCTHIO U CHOCOOHOCTHIO K MaTreMaThdeckomy OOpa3oBaHUIO U
€caM000pa30BaHUIO Ha IPOTSHKCHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3aJ1a4 MaTEMaTHYCCKON HAIIPABICHHOCTH.

IKo0rnYecKoe BOCIUTAHNE:

c(OPMUPOBAHHOCTHIO HKOJIOTHUECKON KyIbTYpbl, MOHUMAHUEM BIMSIHHUS COILUATBHO-
HKOHOMHUYECKUX TPOILIECCOB HA COCTOSHHE MPUPOJHONW W COIMAIBHOW Cpeibl, OCO3HAaHUEM
I00AaNbHOTO — XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEHTalMei Ha  MpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW I PEIICHUs 3a]1a4d B 00JaCTH OKPYKAIOIIEH Cpenbl, IMIaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH Cpeibl.

LeHHOCTH HAYYHOTO0 MO3HAHUA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH, TOHUMAaHUEM MaTeMaTUYeCKOW HayKH Kak chepbl
YeJIOBEUECKON JIEATEIbHOCTH, 3TAOB €€ pa3BUTUSA M 3HAYMMOCTH JJIs Pa3BUTHUS LMBUIIN3AINY;
OBJIQJICHHEM SI3BIKOM MAaTEMATHUKH U MATEMAaTHYECKOM KyIbTYpOil KaK CPEJICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISITh IPOEKTHYIO U UCCIEAOBATENBbCKYIO AESITEIbHOCTh UHINBUAYAIBLHO
U B TpyIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIC pe3yabTaThl OCBOCHUS MPOTPaMMBI yueOHOTO mpeameTra «MaTemaTrukay
XapaKkTepU3yrTCs OBIIaICHUEM VHHUBEPCATHHBIMUA HO3HAGAM ETIbHBIMU OeliCTNEUAMLU,
VHUBEPCANILHLIMU ~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCAbHbIMU — Pe2YISIMUGHbIMU
oeticmeusimu.

10) Vuusepcanvnvie noznasamenvhole oelicmsus, obecneuusaom Gopmuposarue
0a306blX KOZHUMUBHBIX NPOYECCOB 00YUAIOUUXCS (0CBOEHUE MEMOO08 NO3HAHUS
OKPYIHCAOUIe20 MUpa, NpUMeHeHue 102U4eCKUX, UCCIe008amelbCKux onepayuil,
yMeHull pabomams ¢ ungopmayueti).

ba3oBble JJornvyeckue aelcCTBUS:

—BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKKM MAaTEMAaTHYECKHMX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy MOHATHAMH; (QOPMYITUPOBATH OINpPEACTCHHUS TOHSATHUM;
YCTaHABIWBATh CYIIECTBCHHBIM NpPH3HAK KIAacCH(HUKAIMKA, OCHOBAaHUSA g OOOOIICHHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

—BOCIIPUHUMATh, (HOPMYIHUPOBATh U MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE WU
OTpHUIIATENIbHBIE, CIMHIUYHBIE, YaCTHBIE M OOIIHE; YCIOBHEIE;
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—BBISIBJIATh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUUs B (akTax,
JaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX;, TpeiaraTh KPUTCPUU JUIS  BBISIBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

—JIeTIaTh BBIBOJBI C KCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

—TIPOBOJIUTH CAMOCTOSTEIHHO JI0KA3aTeIhCTBA MATEMATHUCCKUX YTBEPKACHUH (TPSMBIC U
OT TPOTUBHOTO), BBICTpaMBaTh apryMEHTALMIO, MPHUBOJIUTH IMPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

—BBIOMpaTh CcHOcoO pemieHUs yuyeOHOW 3ahauu (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pemieHus, BbIOMpaTh HauOoJee MOIXOMAMMN € YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ncciaegoBaTe/bcKue eiicTBUS:

—HCIOJb30BaTh BOIIPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT O3HAHUS; POPMYITHPOBATH
BOTIPOCHI, (DUKCUPYIOIIHE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

—~TPOBOAMTH CaMOCTOATENBHO CIUIAHUPOBAHHBIM JKCIIEPUMEHT, HCCICIOBAHUE TI0
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MEXIly 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

—CaMOCTOSTENHHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJBI MO Pe3yIbTaTaM MPOBEAEHHOTO
HaOJIOICHNS, UCCIICIOBAHMSI, OLEHUBATH JIOCTOBEPHOCTD IOIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
000011IeHMI;

~TIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATH MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undpopmanmeii:

—BBISIBJIATDH e(UIUTH UH(POpMALINK, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOMPOC U IS
pelIeHs 3a/1a9u;

—BpIOMpaTh WHGOPMALMI0O U3 HCTOYHMKOB PA3IMYHBIX TUIIOB, aHAJIH3UPOBATH,
CUCTEeMAaTH3UPOBATh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3IMYHBIX BHJIOB ©  (QOpM
Mpe/ICTaBICHHUS,

—CTPYKTYpUpOBaTh  WH(POPMAIMIO, TPEJACTABIATH ©€ B  pPa3M4YHBIX  Qopmax,
WJLTIOCTPUPOBATH TpadUuecKH;

—OIEHWBATh HAAEKHOCTh HHGOPMAIMM TIO CAMOCTOSTENFHO C(HOPMYITHMPOBAHHBIM
KPUTEPUSM.

2) Vuusepcanvivie KOMMYHUKAmMuUHbIE Oelicmeusl, 00ecneyusarm coopmMupo8aHHocns
COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.

OO0uienne:

—BOCTIPUHUMATh U (POPMYITUPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBHUSIMHU U IEISIMHU
OOIICHUS; SCHO, TOYHO, TPAMOTHO BBIp@XKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W NMHUChMEHHBIX
TEKCTax, aBaTh MOSCHEHUS 110 X0y PEIIeHHs 3a/1aui, KOMMEHTHPOBATh MOTYYSHHBIN PE3yNIbTaT;

—B X07e OOCYXIIEHHsI 337aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAeMOH TEMBI, IPOOIEMBI,
peliaeMoil 3a/1aum, BBHICKA3bIBaTh WJCH, HAICJICHHbIE HAa MOWMCK PEIICHUS;, COMOCTaBISATh CBOU
CYXJIEHUS C CY)KACHUSMHU APYrHUX YYaCTHHKOB JUANOTa, OOHAPYKUBATh Pa3IM4YMe U CXOJICTBO
MO3UINI; B KOPPEKTHOU (hopMe (HOpMyIUpOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

—~TIPE/ICTABIIATh PE3yJbTAThl PEIICHHs 3aJadd, YKCIEPUMEHTa, WCCIICAOBAaHUS, MPOCKTa;
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIIIICHUS ¢ yYETOM 33724 IPE3CHTAIMHA U OCOOEHHOCTEH
ayJIUTOPHUH.

CotpyannuecrBo:

—~TIOHMMAaTh M MCIIOJIb30BAaTh MPEUMYILECTBa KOMaHAHON U MHIAUBUAYAIBHON paboOThl MPH
pelieHnn y4eOHbIX 3a/ay; MPUHUMATh II€JIb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBATH
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpeneniarTh BHIAbI padoT, JOrOBApHBATHCS, OOCYXIATh
MPOIIECC U PE3YNbTaT pabOThI; 0000IIaTh MHEHHUST HECKOJIBKUX JIIOJICH;
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—y4acTBOBaTh B IPYMIOBBIX (hopmax paboThl (00CYXAeHUS, OOMEH MHEHHUH, «MO3TOBBIC
HITYPMBI» ¥ HHBIE); BBIMIOIHATH CBOIO YaCTh PaOOTHI M KOOPAWHUPOBATH CBOM ICHCTBHSI C IPYTUMHU
YJIeHaMU KOMaH]Ibl; OI[CHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMUA MPOAYKT MO KPUTEPUSIM,
c(OpMyYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvnoie pecynamuenvie deticmaus, obecnewusarom GopmuposaHue cmulC08bIx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3anus:

—~COCTaBIATh IUIAH, AITOPUTM pEIIEHHs 3aJa4yH, BBIOMpATh CIIOCOO PEUICHHS C Y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTUPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

—BJIaZICTh HABBIKAMU TTO3HABATENFHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHMA
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaTOB; BIAJAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yiIbTaTa PEelIeHNs MaTeEMaTUUECKOH 3aauu;

—~IpeABUAECTh TPYJHOCTH, KOTOPbIE€ MOTYT BO3HHKHYTh IIpU PELIEHUU 3aJa4l, BHOCUTH
KOPPEKTHBBI B JCITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX, HAMJIEHHBIX OIMINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

—OLIEHUBATh COOTBETCTBHE pe3yjbTaTa LEId W YCIOBHSIM, OOBSCHATh NPUUYHUHBI
JTOCTHKEHUS WM HEIOCTHIKEHUS PEe3yIbTaTOB JESTEIIbHOCTH, HAXOAUTh OMIMOKY, TaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

UuTtath U CTPOUTH TAOJIULIBI U JUATPAMMBI.

OnepupoBaTh NOHATUAMU: CpeJiHEe apupMeTHIECKOe, Me/IuaHa, HauboblIee, HaMEHbIIIee
3Hau€HUE, pa3Max MacCHBa YHCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUAMHU: CIIy4alHBIA SKCHEPUMEHT (OIBIT) M ClyyailHOe COOBITHE,
AJIEeMEHTapHOE COOBITHE (AJIEMEHTApHBIN MCXOJ) CIy4allHOTO OIbITA; HAXOJIUTh BEPOSITHOCTH B
OTBITaX C PABHOBO3MOXKHBIMU CIIy4ailHBIMH COOBITHUSIMHU, HaXOAUTh U CPAaBHUBATh BEPOSATHOCTHU
COOBITHI B U3YYEHHBIX CIy4YailHbIX 3KCIIEpUMEHTAaX.

Haxonuth u hopMynupoBaTh COOBITHS: MepeceyeHne U 00beMHEHNE JaHHbIX COOBITHH,
coObITHE, MPOTHBOIOJIOKHOE JIaHHOMY COOBITHIO; IOJIb30BAThCS AMarpaMmamu Oinepa U
(bopMyIoi croxkeHHus BEpOATHOCTEH MPU pEeLIeHNH 3a1a4.

OnepupoBaTh MOHATHSMM: YCIIOBHAsi BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS; HAXOAUThH
BEPOATHOCTH C IOMOUIBIO IIPAaBUJIa YMHOKEHHUS, C TIOMOILBIO IEpeBa CIy4alHOTO OIBITA.

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

OnepupoBaTh MOHATHSAMH: HCIBITAHWE, HE3aBUCHMBIE HCIBITAHUSA, CEpUsS HCIBITAaHUH,
ycrex U HeyJada; HaxOJUTh BEPOSTHOCTH COOBITHI B CEpUU HE3aBUCHUMBIX HCHBITAHUN 0
NIEPBOTO ycIeXa; HaXOAUTh BEPOSITHOCTH COOBITHI B cepuu HCTIbITaHui bepHysmu.

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

11 KUIIACC

CpaBHMBaTh BEpPOSTHOCTH 3HAYEHUM CIIy4allHOM BEJIMYMHBI IO PACHpPEACIICHHUIO WIH C
IIOMOILBIO AUArPaMM.

OnepupoBaTh MOHATHEM MaTEMaTUYECKOTO OXHUAAHMS; IPUBOAHUTH IPHUMEpHI, Kak
IIPUMEHSETCS MAaTEMAaTHUYECKOE OXHUAAHUE CIIy4alHOW BEJIMYMHBI HAXOAUTh MaTEMaTU4YECKOe
O’KHJaHHE 110 JAHHOMY PACIPENCICHUIO.

HmeThb nmpeacTaBieHne 0 3aKOHE OOJIbIINX YHCE.

MMeTs npencraBiaeHue 0 HOPMaJIbHOM PaCIpeACIICHUH.
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10 KJIACC
Ne HanmeHnoBanue KonunuecTBo yacos
n/n a37IeJIOB U TEM
pasil Beero|| Kowrp- || Ipakr-
IPOrPaMMBI e e MeTto/p1 1 (OPMBI OPraHU3aIuU O0YUYCHHS. XapaKTePUCTUKA JICATSILHOCTH 00yYarOIIHXCS
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 XapaKTEPUCTUKU 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 ||Oneparun 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, JIEPEBO 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. XapaKTepUCTUKA ACATEILHOCTH 00yUarOIuXcs
bIC KH¢
paboTHI | pabOTHI
6 ||Cepun 3 1 1 ||Pa30uBaTh ClIOKHBIE SKCIIEPUMEHTHI HA OT/EJIbHbBIE UCIIBITAHHUS.
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 UCIBITAHUNU bepHyuu.
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 pacrpeesieHuil, B TOM YHCJIe T€OMETPHYECKOr0 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
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11 KJIACC
Ne HanmeHnoBanue KonunuecTBo yacos
n/n pasziesnoB U TeM Beero|| Konrp- | Tpaxr- M 5 - 5
TIPOTrPaMMBI e Krte €TOObI U (l)OpMLI OopraHusaliui OOY4YCHHA. AaPaKTCPUCTUKA ACATCIBHOCTH O0YJIarOINUXCA
paboTHI | pabOTHI
1 ||Marematnueckoe 4 OcBauBaTh [MOHITHE MAaTEMATUUECKOTO OXKUIAHUA.
OKUJaHHEe CIy4YailHOU IIpuBoauTH 1 00CY:KAATH IPUMEPHI TPUMEHEHUS MATEMATUUECKOTO OXKUIAHHUS.
BEJIMYUHBI Brruucisate MaTeMaTHYECKOE OKHUIaHUE.
Hcnonb30BaTh MOHSATHE MATEMAaTHYECKOTO OKHJIAHUS U €r0 CBOWCTBA IIPU PEILICHUU 3a/ay.
HaxoauTthb 110 U3BeCTHBIM (POpMYJIaM MAaTEeMaTHICCKOE 0KHIAHUE CYMMBI CITydalHBIX
BEJTMYHH.
HaxoauTthb 10 u3BecTHBIM (pOpMysTaM MaTeMaTHICCKUE OXKHIAHUS CITYIaHBIX BEIMYHH,
HMMEIOIIUX FEOMETPUUECKOE M OMHOMHAIILHOE pactpeesieHus
2 ||ducnepcus u 4 1 1 ||OcBamBaTh MOHATHUS: AUCIIEPCHS], CTAHAAPTHOE OTKIOHEHUE CIy4YallHOW BETUUYHHBI.
CTaHJapTHOE Haxoautp aucrepcuio no pacnpeieseHuIo.
OTKJIOHEHHE HaxoauTthb mo u3BecTHBIM (pOpMyIaM ITUCHIEPCUI0 TEOMETPHUYECKOT0 U OMHOMHAIBHOTO
CITy4aliHOU BEJTMYUHBI pacrpe/iesieHusi, B TOM YUCJIE€ B XOJ€ MPAaKTUIECKON pabOThI C UCIIOJIH30BAHUEM
ANEKTPOHHBIX TAOJIHII
3 |[3akoH OonbImUX yucen || 3 1 |3nakoMuTBCS C BBIOOPOYHBIM METOAOM HCCIIETOBAHHS COBOKYITHOCTH JIaHHBIX.
H3yuarth B X0/1€ MPAKTUYECKON pabOTHI C UCIIOIH30BAHUEM JIEKTPOHHBIX TAOJIHI]
MIPUMEHEHHE BEIOOPOYHOTO METO/1a UCCIEAOBAHUS
4  ||HempepsiBHBIC 2 OcBauBaTh MOHATHUSA: HEMPEPBIBHAS CIy4ailHas BEIMYMHA, HETIPEPHIBHOE PACIIPEICTICHUE,
Clly4allHbI€ BEJIMUUHBI (GYHKIUS TUIOTHOCTH BEPOSTHOCTH.
(pacripenenenus) IIpuBoAMTH IPUMEPHI HETIPEPBIBHBIX CIyYalHBIX BEJIMYHH.
HaxoauTh BEpOSATHOCTH COOBITUHN IO TaHHOW (DYHKIIUU TUIOTHOCTH, B TOM YHCTIE
PAaBHOMEPHOTO pacTpeeIeHus
5 |HopmanbsHoe 2 1 1 ||OcBauBaTh NOHATHUS: HOPMAIBHOE pacIipeieieHue.
pacrpeaeneHus Bo1aeasiTh 110 ONMMCAaHUIO CITyYaliHbIC BEIMYUHBI, pACTIPECIEHHBIC 10 HOPMAITLHOMY 3aKOHY.
IIpuBoaMTH MpUMeEPHI 33/1a4, IPUBOASIIUX K HOPMAJIIBHOMY PaclpeIeIeHUIO.
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Ne HanmeHnoBanue KonunuecTBo yacos
/1 pa3IeNoB U TeM Beero|| Konrp- | Tpaxr- M 5 X 5
IPOrPaMMbl e e €TOObI U (bOpMLI opraHusaliui OOY4YCHHA. AaPAaKTCPUCTUKA ACATCIBHOCTH O0YJIarOINUXCA
paboTHI | pabOTHI
HaxoauTh uncinoBble XapakTEpUCTUKA HOPMAIbHOIO paclpeaeseHus 10 U3BECTHBIM
dhopmyam.
Pemiate 3a1a4n, CBs3aHHBIC C IPUMEHEHUEM CBOMCTB HOPMAJIBHOT'O PACIPEACIICHUN, B TOM
YHCIIe C UCTIOJIb30BAHUEM IEKTPOHHBIX TaOJIUI]
6 |[loBropenue, 19 1 IloBTOPATH N3y4YeHHOE U BLICTPAMBATH CUCTEMY 3HAHUI
o0o01IeHue u
cucreMaTu3anus
3HaHUHN
OBIIEE KOJIMYECTBO 34 3 3
YACOB I10
[NTPOTPAMME
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MNOYPOYHOE INJIAHUPOBAHHUE
10 KJIACC BAOYHASI ®OPMA, ouno-3a04uHas ¢popma 10-1 u 10-2 kiaaccel)

Ne ypoka

Ayaurop.
PatGora

CamocrosTen
bHaf padora

Tema ypoka

IIpakTuyeckas paéora

®dopMa KOHTPOJISA

1

| 2

| 3

HpeHCTaBJIEHI/Ie JAHHBIX U ONMHCATEJIbHAaA CTATUCTHKA

1 moayroaue

[IpencraBieHne TaHHBIX C TOMOIIBIO TAOIHI]

HpeI[CTaBJIGHI/IC JaHHBIX C ITIOMOIIBLIO JUarpamMm

Cpennee apudmernyeckoe, MeuaHa

Mepsl pazmaxa

Tect

aifHbIE ONBITHI U cnyqaﬁﬂme COﬁbITI/Iﬂ, ONBITHI ¢ PABHOBO3MOKHBIMH 3JICMCHTAPHBIMM HCXO0TAMU

CrnyyaitHble S5KCIEPUMEHTHI (OMBITHI) U CITydaliHbIE COOBITHSL.
OneMeHTapHble cOObITHS (MCcX0/1bl). BeposaTHocTh cityyaitHoro
coObITHA. BeposaTHOCTH COOBITHII B OIBITaX C pABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMU

1)

CrnyyaitHble S5KCIEPUMEHTHI (OTBITHI) U CITy4aliHble COOBITHS.
DOneMeHTapHble cOObITHS (MCcX0/1bl). BeposTHocTh cityuyaitHoro
coObITHA. BeposaTHOCTH COOBITHII B OIBITaX C paBHOBO3MOXHBIMU
HJIEMEHTAPHBIMH COOBITUSIMHU

Tect

2)

CrnyyaitHble S5KCIEPUMEHTHI (OTIBITHI) U CITy4aiiHble COOBITHS.
DneMeHTapHbIe cOObITHS (MCcX0/1bl). BeposaTHoCTh cityyaitHOro
coObITHS. BepoaTHOCTH COOBITHI B OIBITaX C paBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMH COOBITUSIMHU

Onep

a4 HA

A cOOBITHAIMH, CJI0KEHHE BEPOSITHOCTE

IPOTHBONOJIOXKHBIE cOObITH. Jlnarpammsl Ditsiepa

Omneparuu HaJ COOBITHAMU: TIEpECeUCHNE, 00bETMHEHNE COOBITHIH,

Tect
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1 2 3 4

3) Omnepanuu HaJ COOBITHAMHE: TIEpecedeHne, 00beIMHEHUE COOBITU,
MIPOTHBOIOJIOXKHBIC COOBITHS. JlarpamMmmMbl Diinepa

7. dopMyia CII0KEHUS BEPOSITHOCTEH Tecr

2 moJryroame

YciaoBHas Be OSAITHOCTDb, 1€PEBO cnyqaﬁnoro OonbITa, (bopMy.]]a MOJTHOM BEPOATHOCTH U HE3ABUCUMOCTH COOBITHI

8. VYcioBHas BEpOSATHOCTh. Y MHOKEHHE BEpPOSITHOCTEH. JlepeBo
CIIy4alHOT'O SKCIIEPUMEHTA
4) VYciioBHAs BEpOSATHOCTh. Y MHOXKEHHE BeposiTHOCTEH. [lepeBo
CIIy4alHOT'O YKCIIEPUMEHTA
5) VYciioBHas BEpOSATHOCTh. Y MHOXKEHHE BeposiTHOCTEH. [lepeBo
CIIy4alHOT'O SKCIIEPUMEHTA
0. ®opmyia nonHO# BeposaTHOCTH. HezaBucumble cOOBITHS
6) ®dopmyia nonHoi BeposaTHOCcTH. HezaBucumbie cOObITHS Tect
7) MosTopeHne @opmyiia MOIHOM BeposTHOCTU. HezaBucumble cOOBITHS
DJieMeHTbl KOMOMHATOPUKH
10. Komb6unaroprka. OCHOBHBIE CBEIICHHS
11. [lepecTaHoBKHU U pakTOpHAI
12. UYucno couerannii. Tpeyrosnpauk Ilackans
13. ®opmyna 6bunoma HeroToHa Tect
Cepun nocse10BaTeIbHbIX HCIIBITAHHI
14. bunapHbIii city4aiiHbIi ONBIT (UCHIBITAHUE), YCIIEX U HEylaya.

HesaBucumeblie ucnbitanusi. Cepusi HE3aBUCUMBIX UCTIBITAHUN J10
MIEpPBOro ycrexa

15. Cepus ucnbiTanuii bepHyinu, cocrosiias u3 3aJaHHOTO KOJIMYECTBA
HUCIIBITAaHUH
8) Cepus He3aBUCUMBIX HcTibITaHuH. [IpakTudeckas pabota ¢ [TpakTudeckas pabota ¢ Tect
WCIIOIb30BaHUEM DJIEKTPOHHBIX TAOJIHII HACIOIb30BAHUEM

9JICKTPOHHBIX Ta6J'II/II_I

CayyaiiHble BeJJMYMHbI U pacnpeneJeHust

16. Crnyuaitnas BennuuHa. Pacripenenenue BeposiTHocTel. uarpamma
pacnpeneieHus
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3 4

17.

Cnyuaiinas BennuuHa. Pacnipenenenue BepostHoctei. luarpamMmma
pacnpeeseHus

[IpuMepsl pacipeiesieHui, B TOM 4HCIIe TEOMETPUUYECKOE U
OMHOMHUAIBHOE

10

[Ipumepsl pacrpeesieHuid, B TOM YHCIIe TEOMETPUUYCCKOE U
OUHOMHUAJIBHOE

Tect

11

CYMMa " IIPOU3BCIACHHUC CHy‘I&ﬁHHX BCJINMYHH

12

CYMMa U IIPOU3BCIACHUC CHy‘I&fIHLIX BCINYHNH

IToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AINS 3HAHUH

13 [ToBTOpenwue, 06o0IIeHNE, pE3EPB
14 [ToBTOpeHme, 0600IIeHNE, 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 Pa00ThI (TeCTUPOBaHUeE) — He DoJlee 3
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11 KJTACC (BAOYHAS ®OPMA, ouHo-3a04Has ¢popma 11-1 kiaacc)

Ne ypoka

padoTa

Ayaurop.
CamocTrosiTena
bHas padora

Tema ypoka

IIpakTH4eckas padora

Dopma KOHTPOJIS

1| 2

| 3

MarteMaTH4YeCKO€e 0:KHIaHHue c.JIyqaifmoﬁ BCJIHYHNHDBI

1 moayroaue

1)

[Tpumepsl MPUMEHEHHSI MATEMATHIECKOTO OKHJIaHUS (CTpaxoBaHUE,
J0Tepes)

1. MareMatruueckoe 0KHIaHUE CYMMBI CIIy4ailHbIX BETUYHH
2. CBolicTBa MAaTEMaTHYECKOT'O OKHMIaHUS Tect
3. MareMatruueckoe 0’KHIaHHe Te€OMETPUUECKOTO 1 OMHOMHUAIBEHOTO
pacrpeneseHun
Jucnepcusi U CTAaHAAPTHOE OTKJIOHEHHE CIY4YaiiHOI BeJIMYMHBI
4, Jlucnepcust M CTaHAAPTHOE OTKJIOHEHUE Tect
2) Jucnepcus U CTaHAapTHOE OTKJIOHEHUE
5. Jlucriepcuu reoMeTpuIecKoro 1 OMHOMHUATBHOTO paclpeaeIeHUs
3) [IpakTuueckast paboTa ¢ UCIONIH30BAHUEM IIEKTPOHHBIX TaOJIHIIL [TpakTudeckas pabota ¢ Tect
HCIOJIL30BaHUEM
AIIEKTPOHHBIX TAOJIHUI
3akoH 00JbIINX YK Ce
6. 3aKOoH OOJIBIINX YUCENT
7. 3aKoH OOJBIIMX YHCET
8. Br100opouHBIif METO] MICCIIETIOBAHUIA
4) [IpakTuueckast paboTa ¢ UCIIOJIB30BAHUEM AIIEKTPOHHBIX TAOJIUIL [TpakTuueckas pabota c Tecr

UCI0JIb30BaHUEM
AIIEKTPOHHBIX TAOJHUIT

2 moJyroame
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1] 2

| 3

HenpepbiBHBIE CiIy4aiiHble BeJHYMHBI (pacnpe/ieaeHns)

9.

[Ipumepsl HENIPEPHIBHBIX CIIy4YalHbIX BeIMUrH. OyHKIUS IIOTHOCTH
pacrnpenenenusi. PaBHOMepHOe pacpeiesIeHHe U ero CBOWCTBA

10.

IIpuMepsl HeNIPEpBIBHBIX CIIy4alHbIX BeJIMUMH. OYHKIUS IIJIOTHOCTU
pacnpezeneHus. PaBHOMEpHOE pacnpeesIeHue U €ro CBOMCTBA

5)

[IpuMepsl HeNPEPBIBHBIX CIIyYalHbIX BeJIMYMH. OYHKIUS IIJIOTHOCTU
pacnpezeieHus. PaBHOMEpHOE pacnpeesIeHue U €ro CBOMCTBA

HopMmaJsbHoe

acnpeacjacHusd

11.

3agauu, NpUBOSAIIME K HOPMAIILHOMY pacnpeaeneHuo. OyHKIus
IJIOTHOCTH U CBOMCTBA HOPMAJIbHOI'O paclpeaeeHus

12.

321,[[8.‘{1/1, MMPUBOAAIINEC K HOPMAJIBHOMY PACHPCACICHULO. CDYHKI_II/ISI
IUIOTHOCTHU M CBOMCTBa HOPMAJILHOI'O pacCpeacICHUA

6)

HpaKTI/I‘leCKaﬂ pa60Ta C HUCIIOJIb30BAHHECM JJICKTPOHHBIX Ta6J'II/II_[

[TpakTuueckas pabota ¢
HCII0JIb30BaHUEM
AIIEKTPOHHBIX TAOJIHNII

Tect

IToBTOpEHME,

00001IeHNEe M CHCTeMATHU3ALMA 3HAHUM

7)

[ToBTOpenue, 0600IIeHNe, cucTeMaTU3anus 3Hanui. CiryJdaitHbie
OTIBITHI U BEPOSATHOCTHU CIIYYalHBIX cOObITHI. Cepuu HE3aBUCUMBIX
HCIBITAaHUN

13.

[ToBTOpenue, 060061IeHNe U cucTeMaTH3alus 3HaHui. OnucarenbHas
CTaTUCTHKA

Tect

8)

[ToBTOpenue, 060061mIeHNe U cucTeMaTH3alus 3HaHui. OnucarenbHas
CTaTUCTHKA

14.

[ToBTOpeHue, 060061mIeHNe U cucTeMaTH3alus 3HaHuH. OTBITHI ¢
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU COOBITUSIMHU

9)

[ToBTOpeHue, 06001IeHNe U cucTeMaTH3alus 3HaHuH. OTBITHI ¢
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU COOBITUSIMHU

15.

IToBTrOopenue, 0000IEHNE U CUCTeMaTH3alMsl 3HaHU . Beruncienne
BEPOATHOCTEN COOBITHI ¢ MprUMeHeHneM (HopMyIl U rpadUyecKux
METOJI0B (KOOpJMHATHAs MpsiMasi, IEpEBO, Juarpamma Jiliepa)

16.

[ToBTOpenue, 06061eHNe U cucTemMaTn3anus 3HaHui. CiydaifHbie
BEJIMYMHBI M pacIipe/ieIeHUs

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 BEJIMYUHBI
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 ¥ CHCTEMAaTH3alUsT 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 MOHATHSMHU: CTETICHD C IIEBIM OKa3aTeleM, CTaHAapTHas Gopma
14 3alUCH JACUCTBHUTEILHOTO YUCIA, KOPEHb HATYPaJlbHOW CTETEHH; WCIIOJIb30BAaTh
' MOIXOJATIYIO (POpPMY 3aITMCH AEHCTBUTENBHBIX YUCEI JUTS PEIICHHUS TPAKTHIECKAX
3a/1a4 ¥ TIPECTABIICHUS TaHHBIX
OneprupoBaTh MOHATHSIMH: CHHYC, KOCHHYC W TaHT€HC NPOHM3BOJIBHOTO YIJIA;
15 HCTIONTB30BaTh 3aImch MIPOU3BOIBHOTO yria yepes oOpaTHbIE
TPUTOHOMETpPUYECKUE DYHKIIUU
2 YpaBHeHHS 1 HEPABEHCTBA
OneprupoBaTh TMOHATHUSMH: TOXAECTBO, YPaBHEHHE, HEPABEHCTBO, IIEIOE,
21 palrioHaNbHOE, UPPAIMOHAIEHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUIECKOE
ypaBHEHHE
29 BrimonHsaTe TpeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIPAKCHWNW W pemiaTh
' TPUTOHOMETPUYECKUE YPAaBHEHUS
BrimonmHsaTe TpeoOpa3oBaHMS IENBIX, PAlMOHATNBHBIX ¥ HPPAIHOHAIBEHBIX
2.3 BBIDOKEHWH M  peliaTh OCHOBHBIE THUMBI [ENBbIX, PpalHOHAJIBHBIX U
UPpAIMOHANBHBIX YPAaBHEHHH 1 HEPAaBEHCTB
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, HEPAaBEHCTBA 0 YCIOBHUIO 3a]1a4u, NCCIE0BATh OCTPOSHHBIE MOJIEIH
C MCIIOJIb30BaHUEM almIapara aareopsl
3 OyHKIMY U rpauKu
OmepupoBaTh MOHATHAMH: (QYHKITHSA, CHOCOOBI 3amaHus (YHKIUH, 00JIacTh
3.1 OTpelieNIeHNsT 1 MHOXKECTBO 3HaueHW (yHKuuuW, rpaduk (yHKUWH, B3aUMHO

oOpatHble QyHKIMN
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OneprpoBarh MOHATHSIMH: YE€THOCTH W HEYETHOCTh (DYHKIWW, HYITH (HYHKIHH,

3.2
MPOMEXYTKH 3HAKOMOCTOSIHCTBA
3.3 Hcnonp3oBaTh rpad ki QyHKIWH AT pEHICHNs ypaBHEHHH
3.4 Crpouts W 4WTaTh TpaQuKH JMHEHHOW (YHKIMH, KBaIpaTHYHOW (YHKIIHH,
' CTETICHHOH (DYHKIIMU C IEJIBIM TIOKa3aTeeM
Hcmnone3oBaTe rpa@uku PyHKIWHN AJIS MICCITIeTOBAaHUS IIPOLIECCOB 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  MOHITHAMH:  IIOCIEAOBAaTENbHOCTh,  apuMeTHdeckas |
' TeOMEeTpHUYECKasi MPOTPECCUU
492 OnepupoBaTh  MOHATHAMH: OECKOHEUYHO  yOBIBalomas  TreoMeTpudecKas
' MpOrpeccHsi, CcyMMa OECKOHEYHO YOBIBAIOIIEH reOMEeTPHYECKON MTPOTPECCHH
4.3 3anaBaTh MOCIIENO0BATETFHOCTH PA3TUIHBIMH CIIOCOOaMU
44 Hcnonb30BaTh CBOWCTBA MOCIENOBATENBHOCTEH M TPOTPECCHi ISl pelieHHs
' pEaNbHBIX 33724 MPUKIIAJHOTO XapaKTepa
5 MHoOXecTBa 1 IOTUKA
51 OrnepupoBath MOHATUSIMU: MHOXKECTBO, OTIEPAIlN HAJ MHOXECTBAMU
59 Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN armapar Jis ONHCAaHUS 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: CpeiHee apu(MeTHUecKoe, MeIauaHa, HauOoibluee,
' HaVMeHbIIlee 3HAYCHUE, Pa3MaX MAaCCHBAa YHCIIOBBIX JAHHBIX
OnepupoBaTh MOHATHSAMU: CIyYalHBIA SKCHEPUMEHT (OHBIT) M ClydaiHoe
cOOBITHE, DIIEMEHTapHOE COOBITHE (dJIEMEHTAPHBIM HMCXOJ) CIyYaiiHOTO OIBITA;
6.3 HaXOJUTh BEPOATHOCTH B OIBITAX C PABHOBO3MOKHBIMHU CITy4aiHBIMU COOBITHAMH,

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, MPOTHBOIOIOKHOE JAaHHOMY COOBITHIO; TIOJIh30BATHCS
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
CIy4allHOro OIbITa

6.6 [IpuMeHsITh KOMOMHATOPHOE TIPABHUIIO YMHOXKEHHUS 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 BEPOSITHOCTU COOBITHII B
CepHuH UcHbITaHUN bepHyun
6.8 OnepupoBaTh MOHATUSMU: CIIydailHas BEJIMYMHA, PAaCIpEACICHUE BEPOITHOCTEH,
' JirarpaMma pacipeieacHus
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSAMU: TOYKA, IIPSAMasi, IIIOCKOCTh
79 [TpuMeHATh aKCMOMBI CTEPEOMETPUM M CICICTBHS W3 HUX TMPH pEIICHUH
' reOMETPUUYECKHX 3a/1a4
73 OnepupoBarh MOHATUSMU: MAPAIICTBHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX H
' IJIOCKOCTEN
74 KnaccuduumpoBarh B3aUMHOE pACIOJIOKEHHE TNPSAMBIX M IUIOCKOCTEH B

NPOCTPAHCTBE

OnepupoBaTh MOHATUSMH: JBYTPAHHBIA Yroll, TPaHH JBYTPaHHOTO yria, 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):[a, mnpusma,

7.7 .
NpSAMOYTOJIBHBIN Mapasiesienumes, Kyo)

KnaccnugunupoBaTs MHOTOrpaHHUKH, BBIOMpas OCHOBaHMSA Ui KJIACCH(UKAIIUH
7.8 (BBIYKJIBIE W HEBBINYKIIbIE MHOTOTPAaHHUKH, NPaBHJIbHBIE MHOTOTPAHHUKH,
MPSIMBIE ¥ HAKJIOHHBIE TTPU3MBI, TapalljiesIeTUIIe bl)

7.9 OHCpHpOBaTB MOHATHUAMU: CCKYyIas MJIOCKOCTh, CCUCHNC MHOTOI'PaHHUKOB

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 00BbEMHBIX (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 TNpPsIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIUBAIOIIUMUCS PSIMBIMHU

Pemrate 3amaum Ha HaxoXKACHHE TEOMETPUYECKUMX BEJIMYMH MO oOpaslaM HiH
ajroputMaM, IMNPUMECHAA MHM3BCCTHBIC AHAJIMTUYCCKUC MCETOALI IIPU PCUHICHUN
7.13 CTaHJApPTHBIX MaTeMAaTHYeCKUX 3aJad Ha BBIUYUCICHHUE YIIIOB MEXIY
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, 00beMaMH TTI0100HBIX MHOTOTPAHHUKOB

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€OMETPUUIECKUX (UTypax, MPEACTaBICHHYIO HA YepTexKax U

PHCYHKax

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

[lpumenaTs  mpocTeiliie  MporpaMMHBIE  CPEICTBA M BJIEKTPOHHO-

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: AaHaJIM3UPOBATh peasbHbIC
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
MCIIOJIb30BaHIEM I'€OMETPHUECKUX TIOHATHI U TEOPEM, amnmapara anredpsl, pemaTh
IIPaKTUYECKUE 33]1a4H, CBSI3aHHBIE C HAXOKIEHUEM I'€OMETPUUECKUX BEJINIUH

IIpoBepsiemble 3jieMeHTHI conep:xanus (10 kiacc)

Kon [IpoBepsemblil 35IEMEHT CoJiepKaHUA
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1 Uwncna 1 BEIYHCICHUS
Parmmonansabie gncia. OOBIKHOBEHHBIE U NECATHYHBIC APOOU, MPOIEHTHI, 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 yrcna. PanyoHansHble 1 UppalioHaJIbHBIE Yucha. ApudMeTrnyecKkue
1.2 omepauuu C JCHCTBUTENbHBIMM 4HcIaMy. lIpuOmvkeHHble BBIYMCICHHSA, IpaBHIIA
OKPYTJIEHUS], IPUKUAKA U OLICHKA Pe3yJIbTaTa BHIYUCICHUH
Crenens ¢ nenbM nokasareneM. CtarmapTHas ¢opMa 3amucy AeWCTBUTENHHOTO YHCTA.
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 TaHT€HC YUCIIOBOI'O apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHI'€HC
' YUCJIOBOTO apryMeHTa
2 YpaBHeHHS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOXIECTBEHHBIE PEOOPA30BaAHUS
29 [MpeobOpazoBaHre TPUTOHOMETPUUECKUX BhIpakeHHH. OCHOBHBIE TPUTOHOMETPUYECKUE
' hopmytbt
23 VYpaBHeHune, KopeHb ypaBHeHHUs. HepaBeHCTBO, pemieHHe HepaBeHCTBAa. MeTon
' HWHTEPBAJIOB
24 Penrenue nensix u ApoOHO-paOHATIBHBIX YPAaBHEHHI 1 HEPABEHCTB
25 Pemenne nppalioOHaJIbHBIX YPABHEHUI U HEPABEHCTB
2.6 Perenue TpUroHOMETPUYECKUX YpaBHEHHH
27 [IpuMeHeHre ypaBHEHNH W HEPABEHCTB K PEIICHUI0 MAaTEeMaTHUYECKHX 3aJlad W 3a/1a4 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 MHOXecTBO 3HaueHNH ¢yHkunu. Hynmm ¢pynkuuu. [Ipomexxytku
' 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 TPUTOHOMETPHUYECKUX (DyHKITHIHA

3.4
YHCIIOBOTO apryMeHTa
4 Hauana matemaTuyeckoro aHaimsa
41 TlocnegoBaTenbHOCTH, CIOCOOBI  3amaHus  IoOcjaegoBaTelabHOCTEH. MOHOTOHHBIE
' MI0CJIE0BATENLHOCTH
Apudmernueckass U TreoMerpudeckas mporpeccud. beckoHeyHO — yObIBaroImas
42 reomerprudeckas mporpeccus. CymMmMa 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
IIpeacraBnenue JaHHBIX C MOMOIIBI0 TaOmui U nuarpamm. CpenHee apudMeTHUECKOE,
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 ciay4aiHOrO coObITHs. BIW30CTh YaCTOTBI M BEPOSTHOCTH
' coObiTiii. Cny4aiiHble ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.
BeposiTHOCTH COOBITHIA B ONBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH
6.3 Omnepauun Haj cCOOBITUSAMU: NEepeceueHne, 00beANHEHNE, TPOTUBOIOIOKHBIE COOBITHS.
' Huarpamms! Diniepa. @opMyiia ClI0KEHHs BEPOATHOCTEN
6.4 VYcioBHas BEpOATHOCTb. Y MHOKEHHE BEPOATHOCTEH. JlepeBo ciryyaifHOro 3KCIIeprMEHTA.
' ®dopmyna nmosHOH BepoaTHOcTH. HesaBucumbie coObITHS
65 Kombunaropnoe npasuino ymHoxenus. [lepectanoBku u pakropuain. Yuciao coueTaHui.
' 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 BeposTHocTed. [lmarpamma pacrmpeneneHus.
' [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: AKCUOMBI CTEPEOMETPHH U CIICICTBHSI
U3 HUX

7.2

B3anmMHoe pacnonioskeHre MPSMBIX B MPOCTPAHCTBE: MepeceKaroInecs, napamuielbHbIe U
CKpemuBatoniecs: npsiMele. [lapannenbHOCTh IPSAMBIX W ITUIOCKOCTEH B MPOCTPAHCTBE:
napaJuieIbHbIE IPSAMBIE B IPOCTPAHCTBE, MapaJUIETFHOCTh TPEX MPSMBIX, TApaUIeIbHOCTh
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, mapanenenures, TOCTPOSHHE CeueHUH

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 MPSIMOM M IUIOCKOCTBIO, IBYTPAHHBIN
YTOJI, INHENHBIN Yrod ABYTPAHHOTO yria. [lepneHauKkynsap 1 HaKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TIJIOCKOCTH, PACCTOSIHAE OT MPSMOHM A0 TUIOCKOCTH, MPOeKUus (Urypsl Ha
IUIOCKOCTh. [lepneHauKyIIpHOCTh IUTOCKOCTEN: MPU3HAK MEPHEHANKYIIPHOCTH ABYX
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 TPU3MBI, TpsAMas M HAKIOHHAs MNpPU3MbL, OOKOBask M MOJHAs
MOBEPXHOCTh MpHU3MBL. [lapannenenunen, NpSAMOYTONbHBIN MapajuleNienune]] U ero
cBoiicTBa. [lupamuna: n-yronpHas nupamMuia, rpaHd ¥ OCHOBaHHWE MMPaMHUbl, OOKOBas 1
NOJIHAsE MOBEPXHOCTb NMUPAMHIBI, NpPAaBWIbHAs W YCEUYEHHas NUpaMHIa. DJIEMEHTHI
npu3mMbl M nupamuibl. IlpaBuibHBIE MHOTOTPAaHHHKH: TIOHATHE IPABHIBHOTO
MHOTOIPaHHUKA, MpaBWIbHAs TpU3Ma M NpPaBWIbHAas [UPaMUIa, [PaBUIIbHAS
TpeyrojbHas MUpaMuAa M NMPaBUIbHBIN TeTpa’ap, KyO. IlpeacraBienne o npaBHIbHBIX
MHOTOTPaHHUKAX: OKTadAp, ToAeKa’ap U ukocadap CedeHus Ipru3Mbl U MHPAMHUIBI

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: peOpa, AuaroHaiu, yrisl. [lnomiaags 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.
[onsTne 06 o6beMe. OOBEM MUPAMHUIBI, TTPUIMBI

1.7

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

IIpoBepsieMble TpeOOBaHUSA K pe3yJbTATAM OCBOEHHSI OCHOBHOIA

o0pa3zoBaTteabHoil mporpammel (11 kiaacc)
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Kon IIpoBepsiembIe IpeIMETHBIE PE3yIBTATHl OCBOSHHSI OCHOBHOW 00pa3oBaTebHON
MIPOBEPSIEMOT0 MPOTrpaMMBI CPEAHEro 001Iero 00pa3oBaHus
pe3yibTaTa
1 Uucna v BEIUMCIIEHUS
OnepupoBarh MOHATHSAMH: HAaTYPalIbHOE, LIEJI0€ YHCIIO; UCIOIb30BaTh IPU3HAKU
11 JIETMMOCTH HENbIX YHUCEN, PA3JIOKEHHUE YUCIIAa Ha IPOCThIE MHOXHUTENTH JUIS
peleHus 3aaay
1.2 OneprpoBaTh NOHATUEM: CTENIEHb C PAllMOHAIBHBIM MTOKa3aTeNneM
13 OnepupoBarh MOHATHAMHU: JIOTapUPM UHCHIA, ACCATHYHBIE U HATypalbHBIC
' JorapuQmel
2 YpaBHeHHS 1 HEPABEHCTBA
[IpuMeHATs CBOWICTBA CTENMEHH IS MPEeoOpa30BaHUs BHIPAKEHUH, OMEPUPOBATH
2.1 MOHATHSMU: ITOKA3aTeNbHOE YPAaBHEHHE U HEPABEHCTBO, PELIATh OCHOBHBIE 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 NpoCTEMIIMX CHCTEM M COBOKYIHOCTEH paldOHAIbHBIX
' ypaBHEHUI 1 HEPABCHCTB
MojenupoBath peanbHbIe CUTYallu Ha SI3bIKE adreOpbl, COCTABIATh BRIPAKEHUS,
2.6 yYpaBHEHHUS, HEPABEHCTBA M CHCTEMBl IO YCJIOBHIO 33/ayd, WCCIEI0BaTh
MOCTPOCHHBIE MOJEIH C HCIOJIb30BAHMEM armapara 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
uccle10BaHus QYHKIUH, 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 TpadWKW JTHHEHHBIX YpaBHEHHHA U

3.3 . .
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 TOHATUSAMHU: HEMpEpbIBHAs (QYHKIWSA, 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 HCCIEAOBAaHUS (DYHKIIMHM 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:  TEepBOOOpa3Hass W WHTErpall;  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
' (bU3NUECKOro XapakTepa, CpeJICTBAMUA MaTeMaTHYEeCKOTO aHah3a
5 Teopust BepOITHOCTEH U CTATUCTHKA
51 CpaBHUBaTh BEPOATHOCTH 3HAYCHWH CIyYalHON BEINUYMHBI TIO PACIIPEIEIICHUIO
' WJIU C TIOMOIIIBIO IHarpamMm
OnepupoBaTh NOHATHEM MaTEMaTHYECKOTO OXKHJIaHUS, IPUBOJUTD IPUMEPHI TOTO,
5.2 KaK MPUMEHICTCS MaTeMaTH4ecKoe OXKMIaHWe CIyYallHOW 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: IHJIMHJIpPUYECKAs TOBEPXHOCTh, OOpasyromiue
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 MTONYYCHUS TEJ BPAICHHS
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 00beMbl 1 iomaaun HOBCpXHOCTCfI TCJI BpalllCHHA, TCOMCTPUUCCKUX

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 BBIYHCHSATE COOTHOIICHUS MEXIY IUIONIAJSMUA IOBEPXHOCTEH M 00beMaMH
' 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 CBepxXy, COOKY, CHH3Y; CTPOUTH CEUCHHUS 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 pEUICHUs, €CIU YCIOBUS TNPUMEHEHHUS
3aJlaHbl B IBHOU opme

6.13 OnepupoBaTh NOHATHEM: BEKTOP B POCTPAHCTBE

BrimonsaTs HeﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYUTAHUA BECKTOPOB U YMHOXCHUA

6.14 o

BEKTOpa Ha YUCII0, OOBSCHSITh, KAKUMH CBOWCTBAMU OHH 00J1aJIat0T
6.15 IIpumeHsTH MpaBUIIO MapaUICIENHIIEAA TP CI0KEHUH BEKTOPOB

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

BEKTOpPaMH, CKAIIPHOE IPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIaHAPHBIE
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 mpocreiimie reoMeTpuuecKWe 3aJadd Ha INPUMEHEHHE BEKTOPHO-
’ KOOPIWHATHOTO METOa
PemaTs 3a7aun Ha JOKA3aTENECTBO MATEMAaTHYECKUX OTHOIICHHH W HaXOXKJICHUE
6.20 FCOMETPHUYCCKUX BEJIMYUH 10 00pasliaM WM airopuTMaM, IPUMEHSS H3BECTHHIC
METO/BI NIPH PELICHUH CTAaHJAPTHBIX MaTeMaTHYECKUX 3aa4
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 $3bIKE TE€OMETPHH, HCCIEeNOBaTh IOCTPOCHHBIE MOJENU C
WCIIOJIb30BaHUEM T€OMETPUIECKUX MOHITUH U TeOpeM, amnmapara anreOpbl, pemarhb
NPaKTUYECKUE 3a]]a9H, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUIECKUX BEINIHH
IIpoBepsiemble 3j1eMeHTHI cofep:kanus (11 kiaace)
Kon IIpoBepsieMblid 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 [IpeobpazoBanue BRIpasKeHUH, COIEPKALIUX JIOrapu(Mbl
2.2 [IpeobpazoBanue BIpaKEHUH, COJIEPIKAIUX CTETICHN C PAIIMOHAIBHBIM TIOKa3aTelleM
2.3 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [loka3zarenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMudeckue ypaBHEHHUS ¥ HEPABCHCTBA
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Cucrembl JTHHEWHBIX YpaBHEHHU. PemreHne MpUKIamHBIX 3a7ad C ITOMOIIBIO0 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 KI3HH
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 GyHKIIH, UX CBOMCTBA U TpaPUKU
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 PEHICHUH 3a]a4 U3 JAPYTHX YU4eOHBIX MPEAMETOB U peallbHOU
KUZHH
4 Hauana maremaTHueckoro aHammsa
4.1 Henpepsisable GyHkunu. MeToa HHTEPBAJIOB AJIS pEeLIeHNs] HEPaBEHCTB
4.2 [IpousBoanas dyHkiun. ['eomeTprudeckuii u GU3NIECKHIA CMBICIT TIPOU3BOTHON
43 [MpousBoaHbIe AreMeHTapHBIX (QyHKIUH. DOpMYITBI HAXOXKIECHHUS TPOU3BOIHON CYMMBI,
' MPOU3BENEHHS U YaCTHOTO (hYHKIIUH
44 [TpumeHeHne TPOU3BOIHOM K CCIEeIOBAaHUIO (YHKIINI HA MOHOTOHHOCTD M SKCTPEMYMBI.
' Haxosxnenne HanOoubIIero 1 HaMMEHbBILETo 3HAYCHUS! PYHKIMH Ha OTPe3Ke
45 [IpumMeHeHre TPOU3BOJHOW Uil HAXOXIIEHUS HAMIYYIIETO PEIICHHs B MPHKIAIHBIX
' 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. MaTeMaTH4YeCKOE 0XKHIaHNE
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OMHApHOW CIy4YallHON BeIMYWMHBL MaTeMaTH4YeCKOE OXKHIAHUE CYMMBI CITydalHBIX
BEeITMIMH. MaTeMaTHIEeCKOE OKUIAaHUE U TUCIIEPCUS TEOMETPUIECKOTO M OMHOMHUATLHOTO
pacnpeneneHuin

5.2

3aKkoH OONBIINX YHCENl U €T0 POJib B HAayKe, MpHUpoJie U obmecTBe. BoIOOpoUHBIl MeTOx
HCCIIEIOBAaHUI

5.3

IIpumepsl HEMPEePBIBHBIX CIIyYalHBIX BennduH. [IoHATHE O MIOTHOCTH pacIpeeNeHusI.
3ajgaun, TPUBOIALIME K HOPMalbHOMY pacmpenencHuto. IloHsTe o HOpMaabHOM
pacnpeneneHiu

I'eomerpus

6.1

[unuHAprYecKas MOBEPXHOCTh, 00pa3yrollHe MMINHIPUIECKONH 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 noBepxHocTH. KoHyc: ocHOBaHue U BeplIrHa, 00pa3yrolas u och, IUIOLIAIb
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 chepbl 1 INIOCKOCTH, KacaTelbHas INIOCKOCTb K cdepe, MIomanb 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, BorcaHHass B MHOTOTPaHHUK, WK TEJIO BPAILIEHHS

6.6

IMonstue 00 oOwbeme. OcHOBHBIE CBOWcTBAa 00BEMOB Teid. Teopema 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 MEPHEHIUKYISIPHO 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. PasziokeHne BEKTopa 0 TPEM HEKOMIUIaHApHBIM BekTopaM. IIpaBuiio
napajuienenunena. PemieHne 3anad, CBA3aHHBIX C NPUMEHEHUEM IIpaBUJl JEHCTBUH C
BEKTOpaMu

6.10

IlpsimoyrosnibHass cucremMa KOOpJAWHAT B mpocTpaHcTBe. KoopJIWHATBI  BEKTOpA.
IIpocTeiimue 3aaaun B KOopAUHATaX. YOI Mex Ay BekTopaMu. CKaJsipHOE IPOU3BEACHUE
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 00pa3oBaTeILHOMN MPOrpaMMbI
CpeIHero o0Iero oopa3oBaHus

Kon
MPOBEPSEMOT0O
TpeOoBaHUS

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

BrajgeHne MeTomaMHu JI0Ka3aTeNbCTB, AITOPUTMAMH PELICHHS 3a/ad; YMEHHE
(GopMyIHpOBaTh U OMEPUPOBATH MOHATUSMH: ONPEICICHUE, aKCHoMa, Teopema,
CIIC/ICTBHE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCHIbHBIC (HOPMYIIHPOBKY;
IPUMEHATh UX; yMeHHe (OpPMYIUpOBaTh OOpaTHOE W MPOTHBOIOIONKHOE
YTBEPXKICHUE, INPUBOIUTH MPUMEPBI U KOHTPIPUMEPHI, HUCIOIL30BaTh METOJ
MaTeMaTHYeCKOM WHAYKIUK, TPOBOAWUTL JOKA3aTCIbHBLIC PACCYXIACHUA IIpU
pCIICHUH 3a]1a4, OLCHUBATH JIOTHYECKYIO MPABHJIBHOCTh PACCYXKICHHN; YMEHHE
OIICpHUpPoOBaATH IIOHATHUAMM: MHOXECTBO, IIOAMHOXECTBO, ornecpanumn Haxqg
MHOXCCTBAMH; YMCHHE HUCIIOJIb30BaTh TeOpeTI/IKO'MHO)KCCTBCHHI:Jﬁ arrmapar ajs
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
Pa3IMYHBIMU COCOOAMU; UCIONB30BaTh rpadbl IPH PELICHUH 33134

YMeHue onepupoBaTh MOHATUSIMU: HATyPAJIbHOE YUCIIO, LIEJI0€ YHCIIO, CTETEHD C
LEJIbIM TOKa3aTeaeM, KOPeHb HATypalbHOU CTENEHH, CTENEHb ¢ PalMOHAIBHBIM
MOKa3aTeNIeM, CTENICHb C JISHCTBUTEIBHBIM ITOKa3aTeNneM, Jiorapu(M dncia, CHHYC,
KOCUHYC M TaHI'€HC MPOMU3BOJIBHOIO YHUCJa, OCTAaTOK MO MOAYJII0, pallMOHAIBHOE
YWCIIO, HPPALMOHAIBHOE  YHCIIO, MHOXECTBA  HATypaJIbHBIX,  IIEJIBIX,
palMOHANIBHBIX, JACUCTBUTENBHBIX YHCEN; YMEHUE HCIOJIb30BaTh MPU3HAKU
JICIIMMOCTH, HAaWMEHBIIUNA OOLIUI JENUTENb W HauMEHbIIee o0llee KpaTHOE,
aJIFOPI/ITM EBKJII/IILa HpI/I peH_IeHI/II/I 3aJa4, 3HAKOMCTBO C paSJ]I/IHHLIMI/I
MO3ULMOHHBIMA CHUCTEMaMH CUMCIEHUS; YMEHHE BBIIOJHITh BBIUHUCICHUE
3HaueHWH W TpeoOpa3oBaHHs BHIPAKEHHH CO CTENEHSIMH M JorapudmMamu,
npeoOpa3oBaHus JPOOHO-PAIlMOHANBHBIX BBIPAKECHUH; YMEHHE OIEPHUPOBAThH
MOHATHUSAMU: MOCJIEI0BATEILHOCTD, apugpmeTniecKas Iporpeccusi,
TeOMeTpHUEeCKasi Tporpeccus, OECKOHEYHO YOBIBalOIIas TreoMeTphdecKas
Mporpeccusi; yMEHUE 3ajJiaBaTh MOCJIEI0BATEIIbHOCTH, B TOM YHCJIE C MTOMOIIbIO
PEKYPPEHTHBIX (OPMYII; YMEHHUE ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIIO,
COITPSKEHHBIE KOMILUIEKCHBIE YMCJa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4HCIa,
(hopMa 3armmcH KOMITIEKCHBIX YHUCEN (reoOMeTpHUYecKasi, TPUTOHOMETpHYECKas H
anreOpauyveckas); yMEThb IPOW3BOAMTH  apu(METHYECKHE JECHCTBUS C
KOMIUIEKCHBIMM YMCJIaMU; MPUBOJNUTH MPUMEPHI HCIIOIB30BaHUS 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 Apudmernueckas u reomeTpuueckas nporpeccur. @opmysa CI0XKHBIX IPOLEHTOB
4 Hauana matemaTuyeckoro aHaimsa
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
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

— bynumosud E.A., bynbiueB B.A. Maremaruka. BepositHocTh U ctaTtuctuka. 10 kiacc.
ba3oBsrii n yrnyOnénusiii ypoBHu. YueOHoe nocobue. M. OAO «IIpocsemenuey, 2025, 2026;

— bynumosuu E.A., ByneiueB B.A. Martematuka. BeposatHocts u cratuctuka. 11 xnace.
bazoBsiii u yriyosnéHnbsiid ypoBHH. YueOHoe mocodue. M. OAO «IIpocsemenue», 2025, 2026;

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

— QepnepanbHas paboyass TmporpaMMa OCHOBHOTO 0OOIIero oOpa3oBaHusl —IpeaMeTa
«Matemartukay, yrayoneHnslid ypoBenb (mns 10-11 kimaccoB oOpa3oBaTelbHBIX 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, 2025, 2026



