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INOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma yueOHOro Kypca «BeposiTHOCT U CTaTHUCTHKa»
0a3zoBoro ypoBHs Jisi oOyvaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaabHOr0 TOCYIAPCTBEHHOIO  00pa30BaTENbHOIO CTaHAApPTa CPEIHETrO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaT€MaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIETCHIIUSIMHA, COCTABIIAIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHSA JIUUYHOCTU O0OYYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebnubiil kypc «BeposiTHOCT M CcTaTUCTHKa» 0a30BOTO YPOBHSI SIBISETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHoBHOM mikoiyibl. Kypc mpennasHaueH i1 (OpMHUpOBaHUS y OOyYaromuxcs
CTATUCTUYECKON KyJbTYpbl W IIOHUMAHHUS POJU TEOPUM BEPOSITHOCTEH Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JIsl U3YUYECHUSl CIIy4alHBIX COOBITHH, BEJIMUUH U
npoueccoB. Ilpu m3ydeHum Kypca oOoOramaroTcsi MPEACTaBICHUS YYalluxcs O
METOJaX UCCIEAOBAHUS U3MEHUMBOTO MUPA, Pa3BUBAETCSA OHUMAHUE 3HAYUMOCTHU
U OOIIHOCTH MaTEeMaTUYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CognepkaHue Kypca HAIpaBJiI€HO Ha 3aKPEIJIEHWE 3HAHWMW, MOJYyYECHHBIX MPU
M3YYEHHHU Kypca OCHOBHOM IIKOJBI M HA PA3BUTHE IPEACTABICHUN O CIy4alHBIX
BEJIMUYMHAX M B3aUMOCBA3SX MEXKJIY HUMH Ha BAXKHBIX IPUMEPAX, CHOKETHI
KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBUMM C yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BeposiITHOCTh M CTaTUCTHKa» CpeHEN IIKOJbl Ha 0a30BOM YpPOBHE BBIJICIICHBI
CIIEIyIOLIME OCHOBHBIE cojepKareiabHble JUHUU: «CiydailHble COOBITHUS H
BEpPOSTHOCTHY, «CiTydaiiHbIe BEJIMUYUHBI U 3aKOH OOJIBIITNX YUCEID».

BaxHyro d4acTp Kypca 3aHMMAaeT M3YYCHHE TE€OMETPUUYECKOrO0 U
OMHOMUAJILHOTO PACHPEICIICHU U 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTaMU
— MOKAa3aTeJIbHBIM U HOPMAJIBbHBIM PaCIIPEICIICHUSIMMU.

Conepxanve mmHMH «CroydaliHble COOBITHSI U BEPOSITHOCTH»  CITYXKHUT
OCHOBOW Jy1s1 (DOPMHUPOBAHMSI TIPEJICTABICHUN O PaCHpeeNICHUU BEPOSITHOCTEH
MEXy 3HAUYCHUSIMHU CIIYYalHBIX BEJIMYHMH, & TAKXKE dTa JIMHHUS HEOOXoaMMa Kak
0aza sl W3ydyeHMs] 3aKOHAa OoJbIIMX uucesl — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOLIETO B MPUPOJE U OOIIECTBE U HMMEIOLIEr0 MaTEeMaTUYECKYIO



dopmanuzanuio. CaMm 3akOH OOJBIIMX YHCEN IMpenjaraeTcs B 03HAKOMUTEIbHON
¢dopmMe ¢ MUHMMAJIBHBIM HCIIOIB30BaHUEM MaTeMaTHUECKOTo popMaIn3ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEIMYMHAMU,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINHUCAHUU M H3YYCHHH CIyYJailHBIX
SIBICHUI C MOMOIIBI0 HEMPEPHIBHBIX (PYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
NI0Ka3aTeIbHOMY M HOPMAJIBHOMY pPAaclpeleieHUs M, MPHU 3TOM MpearoiaraeTcs
O3HAKOMHUTENFHOE H3yueHHe Mmarepuaiga 0e3 [0Ka3aTeNbCTB MPUMEHSIEMbIX
¢dakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wsyuenume kypca «BepoSTHOCTP W CTaTUCTHKAa» Ha 0a30BOM YypOBHE
OTBOJUTCA | Yac B HENENI0 B TEUCHHUE KaXKIOro rojga oOydeHus, Bcero 68
y4eOHBIX YaCoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OTIBITHI) U CIy4alHbIe COOBITUSI. DJIEMEHTApPHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITMUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: NIEpECEUEHUE, 00bEINHEHUE, TPOTUBOIIOI0KHbBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMmenTa. dopmyna nonHoi BeposiTHocTU. HezaBucuMblie coObITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u pakropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

buHapHbIil ciydailHbI{ ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactipenenenusa. [Ipumepsl pacrpenencHuid, B TOM YHCIE, I€OMETPUYECKOE WU
OMHOMHAIILHOE.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUN 00YUAIOMIErocsl Kak aKTHBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, HATHUYECKOrO0  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHNM, pACCYXIICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUAOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0pOoBOro U 0e€30macHOro o0pasa *HU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IEHHOCTU TPYHOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHUEM COBEpLIaThb OCO3HAHHBIA BBIOOP
Oyaymeil mnpodeccun U peanu30BbIBATh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO HKOJIOTHYECKON KYyJIbTYpbl, MMOHHMAHHEM BIIMSHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapaKTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)KAroIel Ccpeanl, IUTAaHUPOBAHMS TIOCTYIIKOB W OICHKH WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ACSITCIBHOCTH, STaloB ¢
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IMpeaMera
«MaremaTHKa XapaKTEPHU3YIOTCS OBJIaJICHHEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OeUCMEUIMU.

1)  Vuuseepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJCcaowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble JJornueckue aeiicTBUA:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MAaTEeMaTHYCCKUX
OOBEKTOB, IMOHATHH, OTHONICHWA MEXIYy HOHIATHIMH, (DOPMYIHpPOBATH
ONIpE/CTICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOMMOIO aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABIIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U M
npoTUBOpeYrs B (aKTaxX, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemjiaraTh ~ KPpUTEPUM IS BBISIBJICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTHUBHOTO), BHICTPAUBATH apTryMEHTAIIHUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HamboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
yCTaHaBJIMBAaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHUE;

e IPOBOJHUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIIIEHUSI M BBIBOJIBI 110 pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBIABIATH AehUIMUTH UHGOPMALIUU, TAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJICTABIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYECHHBIN pE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIHUN; B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

NOHMMATh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMAaHJIHOH U
VH/IMBHU1yaJIbHOM pa0bOThI IPU pEllIEHUH Y4eOHBIX 3a/1a4; IPUHUMATh 1IeJIb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOU
paboThl, pacrpeaensaTh BUAbl padoT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThI (00CYykIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH 4YJI€HAMH KOMaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1aul, BBIOUPATh CIIOCOO pelieHus ¢
y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

BIIaJICTh HaBBIKAMHM II03HABATEIIPHOM pediiekcuu Kak  OCO3HAHHS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Tpoiecca U
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPU PELICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IESITEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENIbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

Yurath U CTPOUTH TAOJIULBI U JUArPaMMBI.

OnepupoBaTh  MOHATHSAMH:  cpefaHee  apudMeTHUYEeCKoe,  MeAMaHa,
HauOobIlIee, HANMEHbIIEe 3HAaUeHNE, pa3MaX MacCHBA YMCIOBBIX JaHHBIX.

OmnepupoBaTh NOHATUSAMU: CIIyYaWHbIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTApPHBIM HMCXO0J]) CIy4allHOTO OIIbITa;
HAXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMH,
HaXOJIUTh W CPAaBHUBAThb BEPOSITHOCTU COOBITUHA B M3YUYEHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

Haxogute u QopmynaupoBaTh cOOBITHS: IepeceueHne U OOBbeAMHEHUE
JaHHBIX  COOBITHH, COOBITHE, NIPOTUBOMNOJOKHOE JAaHHOMY  COOBITHIO;
M0JIb30BAThCS AUAarpaMmaMu Oujepa u GpopMyIlioN CII0KEHHUS] BEPOSTHOCTEN MpHU
peneHnuy 3aaa4.

OmnepupoBaTh MOHATUSIMH: YCIOBHAs BEPOSATHOCTb, HE3aBHUCHUMBIE COOBITHS;
HaxOJWUTb BEPOATHOCTH C IIOMOILIBIO NPAaBWIA YMHOXKEHUS, C IIOMOIIBIO JIepeBa
CJIy4alHOTO OIIbITA.

[TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEPUS
UCIBITAHUHM, yCleX M HeyJaya,; HaXOAUTb BEPOSATHOCTH COOBITMH B CEpUHU
HE3aBHCHUMBIX MCIIBITAHUN J10 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEpHUU UCTIBITaHUN bepHyum.

OnepupoBaTh  NOHATUSMH:  CIy4YalHas  BEJIIMYMHA,  paCIpEleICHUe
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHuUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
[IpencraBneHne TaHHBIX M OMKCATEIIbHAS 4 bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIC OIIBITBI M CITy4aliHBIC COOBITHS,
OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa HOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOAMH
Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubnnorexa [HOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcnoBHAs BEPOSITHOCTE, ASPEBO
CIIy9aifHOTO (I))HI)ITa do I\I/: ia TTOJTHOM 6 bubmmorexa [JOK
yi - DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCTh COOBITUI
bu6mmoreka [JOK
4
DTIEMEHTEI KOMOUHATOPHIKH https://m.edsoo.ru/e0b7b0f1
Cepun nocie0BaTeIbHBIX HCITBITAHUI 3 1 bubmorexa LOK
p A https://m.edsoo.ru/e0b7b0f1
CrayuaiiHple BEIMYUHEI U pacIpeaeICHUS 6 bubmorexa HOK
ya pacripen https://m.edsoo.ru/e0b7b0f1
. bu6mmorexa [IOK
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 5 2 https://m.edsoo.ru/e0b7bOf1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 35 2 2
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

[pencraBneHne TaHHBIX C TIOMOIIBIO
TaOJUI] U AUarpaMM

Cpez[Hee apHQ)MeTH‘leCKOG, MEIMUaHa,
HauOOJIbIIIEe ¥ HAUMEHbIIIEE 3HaA4YCHUA,
pasMax, Aucruepcud, CTaHgapTHOC
OTKJIIOHCHHE YHCJIOBBIX Ha60p0B

Cpennee apudmernueckoe, MeIuaHa,
HauOoJbIIIee U HAMEHbIIIEe 3HAUCHNUS,
pa3max, IMcrepcHsi, CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

Cpennee apudmernueckoe, MeiuaHa,
HauOoJIblIIee M HAMMEHbIIIee 3HaYEeHNUS,
pa3Max, IUCIepcus, CTaHJapTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
CriyuaiiHble SKCIIEPUMEHTHI (OMBITHI) U

cllydaitHble COOBITHS. DIeMEHTapHbIE
COOBITUS (MCXOBI)

02.09

09.09

16.09

23.09

30.09

BeposiTHOCTB citydyaifHOTO COOBITHSI.
BeposiTHOCTH COOBITHIT B OTIBITaX C
PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH

07.10

BeposiTHOCTB CitydaitHOTO COOBITHSI.

14.10




[TpakTyeckas pabora

Omneparnuu HaJ COOBITUSIMHM: ITEPECEUCHUE,
00beIMHEHNE COOBITHIA,

8 1 21.10
MIPOTHBOIOJIOXKHBIE COOBITHA. J(narpaMmmbl
Ditnepa
Omnepauuu Hajl COOBITUSIMU: IIEpEeCeUEHUE,
9 00beIMHEHNE COOBITUH, 1 1111
MIPOTHBOIOJIOXKHBIE COOBITHA. J(narpaMmmbl
Ditnepa
10 dopmyra cloKeHUs: BEpOITHOCTEH 1 18.11
YcioBHAsS BEPOSTHOCTh. Y MHOKECHUE
11 BEpPOATHOCTEN. [lepeBo ciryqaitHOro 1 25.11
HKCIEpUMEHTA
YcioBHAsS BEPOSTHOCTh. Y MHOKECHUE
12 BeposaTHocTel. JlepeBo ciyuaitHOro 1 02.12
HKCTIEpUMEHTA
VYcioBHas BEPOSTHOCTb. Y MHOXKEHUE
13 BepoATHOCTEN. JlepeBo cirydaliHOro 1 09.12
HKCIIEpUMEHTA
14 dopmyra MOIHON BEPOATHOCTH 16.12
15 dopMya MOTHON BEPOATHOCTH 23.12
16 ®opMyiia OJITHON BEPOATHOCTH. 1 30.12
He3zaBucumeble coObITUS
17 Kontponbnas padota 1 13.01
18 KomOuHaTopHOE NMPaBUIIO YMHOKEHUS 1 20.01
19 [lepectanoBku U akTopuan 1 27.01
20 Yucno coueranuit 1 03.02
21 Tpeyronsuuk Ilackans. ®opmyna OnHOMA 1 10.02




HrroTtona

bunapHbIi cyyaliHBIN ONBIT (MCIIBITAHKE),
ycnex u Heynada. HesaBucumolie

22 17.02
ucneitanus. Cepusi HE3aBUCUMBIX
WCIBITAHUH 70 MIEPBOTO ycrexa
Cepust HE3aBUCUMBIX UCIIBITAHUMA

23 24.02
bepnynnu
Cepusi HE3aBUCUMBIX UCIIBITAHUH.

24 [IpakTrueckas paboTa ¢ HCIIOJIb30BaHUEM 03.03
AJICKTPOHHBIX TAOJIHUII

25 CrnydaiiHasi BeJIMYUHA 10.03
Pacnipenenenue BepostHocTel. Jlmarpamma

26 17.03
pacrpeeneHus
CyMMa ¥ IIPOU3BENEHUE CIIVYANHBIX

27 M p yd 24.03
BEJINYUH
CyMMa ¥ IIPOU3BENEHUE CIIVYANHBIX

28 M p yi 07.04
BEJINYUH

29 [Ipumeps! pacpesienieHnid, B TOM YHCIIe 14.04
reOMeTpUYECKOe 1 ONHOMHATIEHOE '

30 [Ipumeps! pacnpeneneHnii, B TOM YHCIIe 21.04
reOMETPUUYECKOE 1 ONHOMHATEHOE '
IToBTOpeHue, 0000IEHE 1

31 p ’ . 28.04
CHCTEMATH3aLUs 3HAHUI
IToBTOpeHue, 0000IIEHNE U

32 p ’ . 05.05
CHCTEMAaTH3alus 3HAHUH

33 Hrorosast koHTpopHAs paboTa 12.05
IToBTOpenue, 0000IIEHNE 1

34 p ’ 19.05

cucTeMaTH3alus 3HaHU!




35

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3allns 3HAHU

26.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

35










IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

Teopust BEpOATHOCTEHN U CTATUCTHUKA
UuTaTh U CTPOUTH TAOJIHUIIBI U JUATPAMMBbI

OnepupoBaTh MNOHATHSAMM: CpelHEE apumeTuyeckoe, MeAHaHa,
HauOospllee, HaMMEHbIIEEe 3HAUYEHUE, pa3MaX MacCuBa YHMCIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMU: CIY4YaWHbBI 3KCHOEPUMEHT (OMBIT) U
cllydaifHOe COOBITHE, 3JIEMEHTapHOEe COOBITHE (DJIEMEHTAPHBIM HCXO.)
CIIy4allHOrO  OMBITAa;  HAXOAWTh  BEPOSTHOCTH B  ONBITaX C
PaBHOBO3MOXKHBIMH CITyYallHBIMU COOBITHSIMH, HAXOJUTh U CPABHHUBATH

BEPOSTHOCTH COOBITUI B M3yYEHHBIX CIIy4allHbIX SKCIIEPUMEHTaX

6.4

6.5

6.6

6.7

6.8

Haxomute u ¢dopMmynupoBath cOOBITHS: IepeceueHue U OObeAMHEHHE
JAHHBIX COOBITUH, COOBITHE, MPOTHBOMNOJIOKHOE ITAHHOMY COOBITHIO;
MOJIb30BaThCAd  AMarpaMMaMu  OWnepa W (GOPMYJIOH  CIOXKEHUS

BCPOHTHOCTGI\/’I IIpH pCHICHUHA 3a/1a4

OnepupoBaTb NOHATHUAMHU: YCJIOBHas BEPOSATHOCTb, HE3aBUCUMBbIE
COOBITHSI; HAXOJUTh BEPOSATHOCTH C MOMOILBIO MpaBUja YMHOMKEHHUS, C
IIOMOILBIO J€PEBa CIIy4aiiHOrO OIbITa

[TpumMeHsATH> KOMOMHATOPHOE MPABUJIO YMHOKEHUS TPU PEIICHUH 3a/1a4
OnepupoBarh MOHATHSIMH: UCIBITAHUE, HE3aBUCUMBIE MCIBITAHUS, CEPUS
UCTBITAaHUH, yCIIeX U HeyAaua; HaXOAUTh BEPOATHOCTH COOBITUH B cepUH
HE3aBUCHMBIX HUCIBITAHUM J0 MEPBOr0 yCIeXa, HAXOAWTh BEPOSITHOCTH
COOBITHH B cepuu UcTbITaHui bepHysu

OnepupoBarb TOHATUSAMU: CIydyaiiHas BEJIMYMHA, paclpeiciieHue

BEPOATHOCTEH, AUarpaMma pacipeesIeHus




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUA

Koxn
6 Teopus BEposTHOCTEN M CTaTUCTHKA
[IpencraBnenue JaHHBIX C @oMolplo Tabmuun u  avarpamm.  Cpenhee
6.1 apupMeTHUeCKoe, MeIuaHa, HauOoJbllee W HAMMEHBIIEEe 3HAYCHHUsS, pa3Max,
JMCIIEpPCUs M CTaHIapTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
CayuvaiiHple SKCIEpUMEHTHI (OIBITBI) M CIy4ailHble COOBITHS. OJeMEHTapHbIe
coObITs (MCX0bI). BeposiTHOCTH ciydaliHOTO COOBITHSA. BiHM30CTh YacTOTHI U
6.2 BEPOSATHOCTH cOObITUH. CitydaiiHble OIBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAaPHBIMU
coObITHsIMA.  BeposTHOCTHM ~ COOBITHH B ONBITaX C  PaBHOBO3MOXKHBIMH
3JIEMEHTAPHBIMH COOBITUAMU
6.3 Onepauuu HajJ COOBITUSAMM: IlepeceyeHHue, OOBbEIMHEHHE, MPOTHBOIOJIOKHBIE
' coObITud. lnarpammsl Ditnepa. @opmyna caoxkeHus: BEpOSATHOCTEN
6.4 VYcnoBHas  BEpOSTHOCTb. YMHOKEHHE BEpOSATHOCTEH. JlepeBO  CiaydallHOro
' skcnepumenTta. dopmyna nonHoi BeposTHOCTH. HezaBucumble coObITHS
6.5 KombOunaropaoe mpasBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
' coueranuil. Tpeyronsauk Ilackans. @opmyna 6uHoma HelotoHa
bunapHblli cinyyailHBIi ONBIT (MCIBITaHUE), ycnex M Heynada. HesaBucumble
6.6 ucnelTanusd. Cepusi HE3aBUCHUMBIX HCHOBITaHUH A0 nepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHym
6.7 CrnyuaitHas BenuuuHa. Pacnipenenenue BeposTHOCTeH. J[MarpaMMa pacrnpenesieHusl.

[Ipumeps! pacnpesiesieHnid, B TOM YHCIIe TeOMETPUUYECKoe U OMHOMUAIbHOE

IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA




Kon
NpoBepseMOro
TpedoBaHMSI

IIpoBepsiemble TPeOGOBaHMSA K MPEAMETHBIM pPe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3oBaHus

Bnanenue Meronamu J0Ka3aTeNbCTB, AJITOPUTMAaMM pELICHUs 3a/ad;
yMmeHue ¢GOpMyIHpOBaTH U ONEPUPOBATH TOHATHIAMU: OINpEACICHHUE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOMCTBO, MPU3HAK, [0KA3aTEJIbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKHU; MPUMEHATh HX; YMEHUE (OopMyIUpOBaTh
oOpaTHOE€ M NPOTHUBOIMOJIOXKHOE YTBEP)KIEHUE, MPHUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BaTh METOJl MaTeMaTUYeCKON  MHIYKIUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXKIECHHUS NPU PELICHUU 33]a4, OLEHUBATh
JOTUYECKYI0  IPaBWJIBHOCTb  PACCY)KIEHUH; yMEHHE  OIEpUpPOBATH
HNOHSTUSIMU: MHOKECTBO, IOJMHOKECTBO, OIEpallMy HaJ MHOXKECTBaMU;
YMEHME UCIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JJis OUCaHus
pealbHBIX MPOIECCOB U SBICHUN U MpPU PEHICHUM 3a7]ad, B TOM YHCIE H3
IpYruX Yy4eOHBIX MPEAMETOB; YMEHHE OINEpUpOBaTh MOHATUSAMHU: Tpad,
CBs3HBIA Tpad, AepeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a/aBaTh U
OMKCHIBATh Tpadbl Pa3NIUYHBIMU CHOCO0aMHU; HCMOIB30BaTh rpadbl mpu
pellIeHnn 3a1a4

YMeHHEe OnepUpoBaTh MOHATUAMU: HATYpPaJIbHOE YHCIIO, LEI0E YUCIO,
CTENEHb C LIEJIBIM I0Ka3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTEIEHb C
palMOHaIbHBIM II0KA3aTEJIEM, CTENEHb C JEUCTBUTEIBHBIM IIOKA3aTENIEM,
jgorapupM uHciaa, CUHYC, KOCHHYC M TaHI€HC HPOM3BOJIBHOIO YHCIA,
OCTAaTOK II0 MOXYJIO, PAalUOHAIBHOE 4YHCIIO, HPPALUOHAIBHOE YHUCIIO,
MHOX€ECTBA HAaTYPAJIbHBIX, LEJIBIX, PALIMOHAJIBHBIX, IEHCTBUTEIBHBIX YHCEIT;
YMEHHME HCII0JIb30BaTh MPU3HAKH JIEIMMOCTH, HAaWMEHbIIMK oO0Imui
JenuTedb W HauMeHblllee oOliee KpaTHoe, anroput™ EBkinuga npu
pELICHUH 3a/ad; 3HAaKOMCTBO C PAa3jIMYHBIMHU IO3ULHMOHHBIMU CHUCTEMaMHU
CUHCIJIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUCHUH U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHsMU M Jorapudmamu, npeoOpa3oBaHus ApOOHO-
palMOHAIBHBIX  BBIPAXKCHUH;  YMEHUE  ONEpPUPOBATh  IOHATUAMM:
I0CJIEI0BATENBHOCTh, apU(pMeTUYecKas MpOrpeccus, TIeoMeTpuYecKast
nporpeccusi, OECKOHEYHO yObIBalolass TeOMETpHYecKas IpOrpeccus;
YMEHHME 3aJaBaTh IIOCIECIOBAaTCIIBHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (OpPMYJ; YMEHHE ONEpUPOBATh MOHATUSMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb W apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCHM  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TPUTOHOMETpUUYEeCcKass U  anreOpauyeckas); YMETb
NPOU3BOUTH apu(pMETHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
[IPUBOAUTH IIPUMEPBI UCIIOIB30BAHUS KOMIUIEKCHBIX YHUCEN; OIEPUPOBATH
MOHATUSAMM:  MaTpuma 2X2  wu  3X3,  onpenenuTenb  MaTpHULBI,
T€OMETPUYECKHUI CMBICIT ONPEIETUTENS

YMeHHue onepupoBarh IOHATUAMM: palMOHAIbHBIE, WPPALMOHAJIBLHBIC,
NoKa3aTeJbHbIC, CTENEeHHbIC, JOTapU(PMHUECKHE, TPUTOHOMETPHUYECKHUE




YPaBHEHUs U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONIEPUPOBATH ITOHATUSMU:
TOKAECTBO, TOXIAECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTH YypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX IPHUEMOB; pelIaTb YPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITApaMEeTPOM; IIPUMEHATh YPABHEHMsI, HEPABEHCTBA, UX CUCTEMBI
JUIA PELICHHsT MaTeMaTHUYeCKUX 3ajad M 3aJad M3 PazIMuHbIX objacteit
HayKU U PEAIbHOU KU3HU

YMeHue onepupoBarh MHOHATHAMM: (yHKIMS, 4YETHOCTh (YHKILHH,
HNEPUOJMYHOCTh (PYHKIUH, OrPAaHUYEHHOCTb (QYHKLIHMH, MOHOTOHHOCTb
¢GyHKIMH, 3KCTpeMyM (YHKIHMH, HAauOOJbIIEe W HAMMEHbLICe 3HAYCHHS
(GyHKIMK Ha MPOMEXYTKE, HENpepbhiBHAS (DYHKIUSA, aCUMIITOTHI Tpaduka
¢yHKIMU, TepBas W BTOpas MPOW3BOJAHAS (YHKIWH, T€OMETPHUYECKUN H
¢u3nyecKuil CMBICI IPOU3BOJHOW, THepBOOOpasHasi, OMNPECIIEHHBIN
UHTErpajl; YMEHHME HaXOIUThb ACUMOTOTHl TIpaduka (GYHKLUUU; yMEHHE
BBIYUCIIATH [TPOU3BOAHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO M KOMIIO3UIIUH
GbyHKLIMH, HAXOIUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLUMH; YyMEHHUE HCII0JIb30BaTh
IPOM3BOJIHYIO JUIsL MCCIeloBaHUA (DYHKIMM, HaXOQUTh HaumOOJbLIME U
HaVMEHbIINE 3HAueHHWs (QYHKIWUH; CTPOUTH TpPapUKd MHOTOUWIEHOB C
UCIIOJIb30BaHUEM  ammapaTa MaTeMaTH4YEeCKOro aHalu3a; I[PUMEHSTh
MPOM3BOJIHYIO JUII HAaXOXKJICHHUS HAWIYUIIEro PEIIeHHs B MPUKIAIHBIX, B
TOM YHCIIE€ COIMATHHO-DKOHOMUYECKHX W (PM3MUECKUX 3a/1a4ax; HAXOJUTh
IUIOIAAN U 00bEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOr0 MOJIEJIMPOBAaHUs ¢ MOMOIIbl0 auddepeHnanbHbIX
YpaBHEHUNU

YMeHue onepupoBarh MOHATUAMU: rpapuK QyHKIMH, oOpaTHas QyHKLHSA,
KOMIO3UIMS (QYHKUMH, JHMHEWHas QYHKIMs, KBaapaTHuHas (QYyHKIUS,
pauuoHanmbHass (QYHKLHUSA, CTeNeHHas (QYHKIMs, TPUTOHOMETPHUUECKUE
¢yHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHE (GYHKIMHU, TOKazaTeslbHas |
jgorapupmuueckas (QYHKIHUU; YMEHHE CTPOUTh TpauKH H3Y4EHHBIX
(GyHKLUH, BBITOIHATH NpeoOpazoBaHus rpaduKoB (GYHKIMH, UCIIOIb30BaTh
rpaduKy JUIS W3yYCHHUs TPOILECCOB M 3aBUCHMOCTEH, MIPHU pEIIeHUH 3amad
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3a/ad M3 PEajbHON KHU3HH, BBIPAKAThH
dbopMyTaMu 3aBHCHMOCTH MEXIY BEITMUYWHAMH, HCIIOJIE30BaTh CBOWCTBA H
rpaduku QyHKUMHA A7 pelieHHusl ypaBHEHUH, HEpaBEHCTB U 3ajady C
napameTpamMM; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBa
pelLeHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM

VYMeHue pemath TEKCTOBBIE 33/JaYd pa3HbIX TUIOB (B TOM YMHCIE Ha
MIPOLEHTHI, JIOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 3a/ladyil U3 O0JacTH YNpaBICHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATh BBIPAKEHUS, YpaBHEHUs, HEPaBEHCTBA U HUX
CUCTEMBI II0 YCJIOBHMIO 3a/layd, HCCIIEN0BATh IIOJYyYEHHOE pEILICHUE U




OLICHUBATh TPABAONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJECTUPOBAThH
pealbHBIE CHUTyallMM Ha S3bIKE MAaTEMaTHKH; COCTABIIATH BBIPAKEHUS,
YPaBHEHHs1, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBHIO 3aJa4H, UCCIEN0BATh
IOCTPOCHHBIE ~ MOJIEIM  C  HUCIHOJb30BAHWMEM  ammapara  anreopsl,
MHTEPIPETUPOBATH ITOIYYCHHBIN PE3yNbTaT

YMeHne omepupoBaTh MOHATUSAMHU: CpelHee apudmMeTHdeckoe, MeAHaHa,
HauOoJblIee ¥ HauMEHbIIEe 3HAUCHUS, pa3Max, AUCIEPCHS, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHE H3BIICKaTh, WHTEPIPETUPOBATH
UH(OpMAIMIO, MPEICTaBICHHYI0 B TabiaHMIax, Ha AMarpaMmax, rpadukax,
OTPaXKAIOUIYI0 CBOIMCTBA PEAIBHBIX IMPOLECCOB W SBICHUIA; MPEICTaBIIATH
uHPOpPMALIMIO C TOMONIBIO TaONWIl M  JAdarpamMM; HCCIEIOBaTh
CTaTUCTUYCCKUC IOAaHHBIC, B TOM 4YHCJIC C MNPUMCHCHHCEM Fpa(l)I/I‘ICCKI/IX
MCTOJOB U JJICKTPOHHBIX CPCACTB, I‘pa(bH‘-Ie(H(H ucciaeaoBarb COBMECTHBIC
HaOJIOICHNS C TOMOIIBIO JarpaMM pacCeUBaHUs M JMHEHHON perpeccun

YMeHue onepupoBaTh IMOHATUSAMHU: CIY4YalHBIA ONBIT M CIIydalHOE
coOBbITHE, BEPOSITHOCTh CIIY4alHOTO COOBITHS; yYMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJNB30BAaHMEM TIpaUyecKuxX METOJIOB; IMPHUMEHSTH
(GOpMyIBI CIIO)KEHUST M YMHOXEHHS BEpOATHOCTEH, (QOpMyIly IOIHOM
BeposTHOCTH, (popmyny bepHymmm, komOuHAaTOpHBIE (AKTBI U (OPMYIIBI,
OLICHUBATb BEPOSITHOCTH pEabHBbIX COOBITHI; YMEHHME ONepUupOBaTh
NOHATHAMM:  Cly4yailHas  BEJIMYMHA, pPAclpeiciieHue BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXKMIAaHHWE, IUCIEPCUS U CTaHAAPTHOE OTKIIOHEHHUE
CllyyallHOH  BENWYMHBL, (QYHKLIMM  paclpeieieHus U IJIOTHOCTH
PaBHOMEPHOIO, IOKA3aTEIbHOIO U HOPMAJIBHOI'O PACHpENCIICHUN; YMEHUE
HCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPENCIICHUM I PEIICHHs 3a7ad;
3HAKOMCTBO C TOHATUSMU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUYHBIX
UCCJIEIOBAaHMM; YMEHUE IPUBOJUTH PUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX
YyHhcesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHME OIEpHUpOBATH
MOHATUSAMU: COYETAaHUE, IIEPECTAHOBKA, YHUCJIO COYETAHWM, YHUCIIO
NEepecTaHoBOK; OMHOM HpbIOTOHA; yMeHHe MNpPUMEHSATh KOMOMHATOPHBIE
GdakThl U pacCyKIeHMs JUIsl pEIIeHUs 3a]ad; OLEHMBATH BEPOSTHOCTH
pearbHBIX  COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

YMeHue  onepupoBaTh  IMOHATUAMM: TOYKa, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYMHA YyIJa, IUIOCKUN yroJl, IBYIPaHHbIN
YroJj, TPEXTPAHHBIA YroJy, CKPEIIMUBAIOIIUECS IPSAMBIEC, MapaUIeIbBHOCTD U
NEPHEHAUKYIIAPHOCTD NMPAMBIX U IUIOCKOCTEH, YIoJl MEXKIY MPSMBIMU, YIOJl
MEXIY NMPSAMON U MIIOCKOCTBIO, YIOJ MEXAY IIIOCKOCTSMHU, PACCTOSIHUE OT
TOYKM JI0 IUIOCKOCTH, PACCTOSIHHUE MEXKIY NPSIMBIMH, PACCTOSIHHE MEXKIY
IJIOCKOCTSIMU; YMEHHME HCIIONIb30BaTh NPH PEIICHWHM 3a/1ad H3y4YCHHbIE
(bakThl U TEOpeMbl IJIAHUMETPUU; YMEHUE OLIEHHBATH pa3Mepbl OOBHEKTOB
OKPY’KaIOIIEr0 MHpa; CTPOUTb MAaTE€MaTU4YECKUE MOJEIU C IIOMOLIbIO
FEOMETPUUYECKUX IOHATHUM M BEIWYMH, pEIIaTh CBSI3aHHbIE C HUMU




MPAKTUYCCKUC 3aJa4r
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VMeHHe OonepupoBaTh MOHATHUAMH: IUIOIAAb (GHUTYpbl, 00BEM GHUTYpHI,
MHOTI'OI'paHHUK, HpaBHJ’ILHBIﬁ MHOI'OrpaHHHUK, CCUCHHUC MHOI'OI'paHHHKA,
Ky0, mMmapauiejenuiesa, Npu3Ma, NOupaMuzaa, Qurypa M IMOBEPXHOCTb
BpallleHus, IUIUHAP, KOHYyC, map, chepa, 1wiomane cdepsl, IUIOMAIL
MOBEPXHOCTH MHUPAMHJIBI, MPHU3MBI, KOHyca, NHIUHApPA, O00BEM KyOa,
OpPSIMOYTOJIBHOTO — Mapayieenuena, MUPAMHIbl, TMPH3MbI, HIKHIPA,
KOHycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUCHHs KOHyca W IWIHMHIPA,
napajuielibHble  OCH WM OCHOBaHHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacatomiascss chepbl, NWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEYCHHUE
MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYPhl W TOBEPXHOCTH
BpalCcHus, UX CCUYCHUSA, B TOM YHUCIIC C IMMOMOIIBIO SJICKTPOHHLIX CPECACTB,
YMEHHE MPHUMEHSATh CBOWCTBA T'€OMETPUYECKUX (UTYpP, CAMOCTOSATEIBHO
(GbopMyIMpPOBaTh ONpPEACICHUS N3Yy9aeMbIX (UTYp, BBIIBUTATh THIIOTE3HI O
CBOMCTBaX M TPU3HAKAX T'€OMETPUYECKUX (Uryp, 0OOCHOBBIBATHHIIH
OMpOBEpraTth HMX; YyMEHHE MPOBOJAWTh KiIacCH(PUKAIMIO (GUTYp T10
pa3IUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOAMMBIC JIOTOJHUTEIbHBIC
MOCTPOCHHUSI

11

YMeHue  onepupoBaTh NOHATHSAMH:  JIBIDKEHHE B  IIPOCTPAHCTBE,
napajuieNIbHbIA TIEPEHOC, CUMMETPHUSl Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TOA00HBIE (GUTYPBI; YMEHUE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (UIYpBl, B TOM YHCIE B IMPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIb30BaTh €OMETPUUYECKHE OTHOLICHUS NPH
pelIeHUH 3ajlay; HAaXOJUTh T'€OMETPUUYECKHE BEJIMYMHBI ([UIMHA, YTOI,
ioniaib, 00bEM) MpHU peleHu  3aad U3 IPYyrux yueOHbIX IPEIMETOB U U3
peanbHON KM3HM; YMEHHE BBIYHCISATH T€OMETPUUYECKHIE BEIHMUMHBI (JIJTHHA,
yroJ, IJIONIaab, 00BEM, TUIOMIA[L MOBEPXHOCTH), UCIOJIB3YS H3ydeHHBIE
GopMyIBI ¥ METOIBI, B TOM YHCIE: IUIOMIAJbh MMOBEPXHOCTH MUPAMUJIEBI,
OpU3MbI, KOHyca, UWIMHApa, IUom@anb cdepel; o00bEM  KyOa,
MPSIMOYTOJIBHOTO  MapaijieNienumneaa, MUPpaMUbl, MPU3MBbI, IHIWHAPA,
KOHYCa, I11apa; yMEHHEe HaXOIUTh OTHOIlIEHHE 00BEMOB MOJOO0HBIX (HUTYP

12
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YMmenune OINICpHUPOBATE INOHATUAMHU: MNPAMOYIroJibHasd CHUCTEMa KOOPAHHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BEKTOpa, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpAa Ha 4YHCIO, Pa3IOKCHUEC BCKTOpa II0 6a31/1cy,
CKaJIApHOC TPOU3BCIACHUC, BCKTOPHOC TMPOU3IBCACHUC, YIoJl MCKIY
BCKTOpaMU; YMCHHUC UCIIOJIb30BATh BeKTopHLIfI n KOOpIII/IHaTHHﬁ METOA AJIA
pemiCHUs TCOMETPUUCCKHUX 3a/lad U 3aaa4 APYyrux y‘{e6HBIX npeaAMcTOB

YMeHue BbIOMpATh MOIXOAALINI METO AJIS pelIeHus 3a7aui; TOHUMaHue
3HAYMMOCTH MAaTE€MaTHKU B M3YYEHUH TMPHUPOJHBIX U OOLIECTBEHHBIX
IIPOLIECCOB U SBIICHUM; YMEHHME paCIO3HAaBaTh IIPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHUE IIPUBOAUTH IIPUMEPBI MATEMaTUYECKUX
OTKPBITUI POCCUMCKON U MUPOBOM MaTeMAaTHUYECKOU HAYKH




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHKE
Kox  IIpoBepsieMblii 3JieMEHT CO/lepP:KaHUS
1 Yucna v BIYKCICHUS
1.1  HarypaubHble u nemnble yncna. [IpuzHaku 1e1MMOCTH LEbIX YUCcel
12 Panmonanbupie  umucna. OOBIKHOBEHHBIE M JIECATHYHBIE JApOOH, TPOLIEHTHI,
0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypajdbHON cTeneHu. JleWcTBUsS ¢ apudMeTHUYECKHUMH
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenb ¢ nenbiM nokaszareneM. CreneHb ¢ palMOHAIbHBIM MoKa3aTesneM. CBOHCTBa
' CTENEHU
15 CuHyc, KOCHHYC ¥ TAHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHTEHC YMCIIOBOTO apryMeHTa
1.6  Jlorapudwm uyucna. JlecaTuynbie U HaTypajgbHbIC JOrapudMbl
JeiicTBuTenpHbIEe Yrcaa. ApUPMETHIECKHE ONEepaIliy C JICHCTBUTEIBHBIMUA YUCIAMH.
1.7 IlpubmmxEHHbIE BBIYUCIEHUS, NTPaBUa OKPYIJIEHUS, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBIYHCIICHU
1.8  IIpeoGpa3oBanue BEIpAKESHUN
1.9  KomruiekcHble yncia
2 VYpaBHEeHUs U HEpaBEHCTBA
2.1  llensle 1 1poOHO-pallMOHATIBHBIE YPABHEHUS
2.2  HppaunoHanbHBIE YpaBHEHUS
2.3 = TpuroHomerpuieckue ypaBHEHUs
2.4 Tloka3arenbHbIe U JOTapu(PMUUECKHIE yPaBHEHUS
2.5  llensle n 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6  HppaunoHanabHble HEPABEHCTBA
2.7 lloka3arenbHbIe U JIorapu(pMUIecKre HepaBEHCTBA
2.8  Tpuronomerpuyeckrue HEpaBeHCTBA
2.9  CucrteMbl 1 COBOKYITHOCTH ypaBHEHUH M HEPABEHCTB
2.10  YpaBHeHus, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Martpura cucTeMbl IHHEHHBIX ypaBHeHUH. ONpeaenuTesb MaTPHIIBI
3 OyHKIHH U TpaduKh
31 Oyukuus, cnocodbl 3amaHus ¢(ynkuuu. [paduk ¢yHknun. BsaunmHo o0paTHBIE
' byakuun. Yérabie n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIIN
OO6nacTp ompeneneHuss M MHOXKECTBO 3HaueHuM QyHkuuu. Hymm  QyHKum.
3.9 [IpoMe)XyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.

MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Haubosbiiee u HaMeHbllee 3HaueHne pyHKIuu
Ha MPOMEXYTKE




CrenenHass QpyHKIMS C HaTypaJbHBIM M IeJBIM MOKa3ateneM. E€ cBoiicTBau rpaduk.

3.3 . .
CaoiicTBa u rpaduk KopHs N-0ii crenenu
3.4  Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpauku
3.5  IlokazarenbHas u jorapudmudeckas GyHKIIMH, KX CBOWCTBA U IpauKu
36 Touku paspeiBa. AcuMnTOThl rpadukoB GyHkuuil. CBoOCTBa (PYHKIMH, HEPEPHIBHBIX
' Ha OTPE3Ke
3.7 IlocnenoBaresbHOCTH, CIIOCOOBI 3a/1aHUS MOCIIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMeTprueckas nporpeccun. @opmyia CIOKHBIX MPOLEHTOB
4 Hauana maremMaTHueckoro aHajimsa
4.1  IIpousBoxanas pyHkuuu. [Ipon3BoaHbIC HIeMEHTAPHBIX (DYHKIHNA
[IpumeHeHHe MPOM3BOAHOM K HCCIENIOBaHMIO (YHKIUH Ha MOHOTOHHOCTh U
4.2  oskctpemyMmbl. Haxoxmenue HamOONBIIEr0 W HAaWMEHBIIETO 3HAYCHUs (DYHKIMH Ha
oTpe3Ke
4.3 | IlepBoobOpasnHas. MaTEerpan
3) MHoxecTBa U JIOTHKA
5.1  MHoxecTBoO, onepaluu HaJ MHOXKecTBaMU. J(narpammel Ditnepa — Benna
5.2  Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1  OmnwucarenpHas CTaTUCTHUKA
6.2  BeposTHOCTH
6.3  KomOunaropuka
7 I'eomerpus
7.1 = ®urypsl Ha IUIOCKOCTH
7.2 | TlpsMbIe ¥ TUTOCKOCTH B IIPOCTPAHCTBE
7.3  MHOrorpaHHUKH
7.4  Tena v NOBEpXHOCTHU BpallleHUS
7.5  KoopauHaTbl U BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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