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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro Kypca «BeposTHOCTb U CTaTUCTHKA» 0a30BOr0 ypOBHS IS
obyuaromuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe denepaibHOTO TOCYIapCTBEHHOTO
00pa3zoBaTeNbHOIO CTaHAAPTa CPEHETO OOIIETO 00pa30BaHus, C YIETOM COBPEMEHHBIX MUPOBBIX
TpeOoBaHUil, MPEIbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPaIUIUN POCCUUCKOTO
oOpa3zoBaHus. Peanuzanus mporpaMmbl 00ecrieunBaeT OBIAICHUE KIIOYEBBIMU KOMITETEHIIUSIMU,
COCTABJIIONMMH OCHOBY JUISI CaMOPA3BUTUSI M HENPEPBIBHOTO 00pa30BaHMs, IEIOCTHOCTh
OOIIEKYIbTYPHOTO, INYHOCTHOTO U NIO3HABATEILHOTO Pa3BUTHS TMYHOCTH 00YYaOLTHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHblil kypc «BeposTHOCTh U cTaTUCTHKa» 0a30BOr0 YPOBHSI SBISETCS MPOJOJIKEHUEM
U DPa3BUTHEM OJHOUMEHHOTO Y4YeOHOro Kypca 0a30BOro YpOBHS OCHOBHOW mIkosbl. Kypc
npenHazHadeH A1 GOPMUPOBAHUS Y OOYYArOMIMXCS CTATUCTHUECKON KYJIbTYPhl M TIOHUMaHUS
pPOJIM TEOPUU BEPOATHOCTEM KaK MAaTeMaTUYeCKOTO MHCTPYMEHTa ISl M3y4YeHUS CIydalHBbIX
COOBITHIA, BETMUWH U mpoiieccoB. [Ipu nzydeHnun Kypca o0oramaroTcs MpeCTaBICHUs yUaIXCs
0 MCTOAax UCCIICAOBAHUA U3MCHUYNBOI'O MUPA, PAa3BUBACTCA IOHUMAHUC 3HAYUMOCTH U O6H_[HOCTI/I
MaTEMaTUYECKUX METOJIOB MO3HAHUS KaK HEOThEMJIEMOW YacTH COBPEMEHHOTO €CTECTBEHHO-
HAy4YHOT'O MHUPOBO33PCHHUS.

Conepkanre Kypca HampaBiIeHO Ha 3aKPETUICHHE 3HAHWUM, MOJYYEHHBIX NPH U3YYCHUH
Kypca OCHOBHOM IIKOJIbI ¥ Ha pa3BUTHE MPEACTABICHUH O CIIy4alHbIX BEJIMYMHAX U B3aUMOCBS3SIX
MEX/1y HUIMH Ha BaXHBIX PUMEPAX, CIO’KEThI KOTOPBIX MOUEPIHYTHI U3 OKPY>KAIOLIEr0 MUpA.

B cooTBercTBUU ¢ yKa3zaHHBIMHU IIEJIIMU B CTPYKType ydeOHoro kypca «BeposTHOCTH U
CTaTHCTHUKA» CpeJHEeW IIKoIbl Ha 0a30BOM YPOBHE BBIIEICHBI CIEAYIONIME OCHOBHBIC
coaepxarenbHble TUHUK: «CiydaifHble COOBITHSI M BEpOATHOCTH», «CiyyailHble BEMYMHBI U
3aKOH OOJBIINX YHUCEI.

Baxnyro 4acth Kypca 3aHUMaeT HW3YY€HHUE TE€OMETPUYECKOr0 U OWHOMHUAIHLHOTO
pacnpeneneHI/Iﬁ N 3HAKOMCTBO C€ HX HCHOPCPBIBHBIMHU aHAJIOTaMMW — II0KAa3aTCJIbHBIM U
HOpMAaJIbHBIM pacClipCaAcICHUAMN.

Conepxxkanne nauHUN «CiydaiiHble COOBITHS W BEPOSATHOCTH» CIY)KHUT OCHOBOM JIst
(hopMupoBaHUSI PEJCTABICHUHN O pacTpeeIeHUU BEPOITHOCTEH MKy 3HAUCHUSIMHU CITy4YalHBIX
BEJIMYUMH, a TaKKe 3Ta JIMHUA HeoOXoAuma Kak 0a3a IJIs M3y4deHHs 3aKOHa OOJBIIUX YHCEN —
(yHIaMEHTANbHOTO 3aKOHa, JEWUCTBYIOMIETO B TMpUpOAEe U OOHIECTBE U  HMEIOIIETO
MareMaThueckyro  Qopmanmzamuioo. Cam  3ak0OH  OOJBIIMX  YHCEN  Ipelaraercs B
03HAKOMUTEIILHOU (bopMe C MUHUMAJIBHBIM UCITOJIB30BAHUEM MATEMATHYCCKOT'O q)OpMaJII/BMa.

TCMI)I, CBA3aHHBIC C HCIIPCPBIBHBIMU CJIy‘IafIHBIMI/I BCJIMYHMHAMHU, aKOCHTUPYIOT BHUMAHUC
IIKOJbHUKOB Ha OIIMCAHUW W HU3YUYCHHUU CJ'Iy‘-IElﬁHBIX SIBJIEHUU C IIOMOIIIBKO HCTIPCPBIBHBIX
¢bynkuuii. OCHOBHOE BHUMaHUE yAENSETCs MMO0Ka3aTeIbHOMY U HOPMAJIbHOMY paclpeesieHusIM,
OpU 3TOM IMIPEANoyiaracTcsi O3HAKOMHUTENbHOE U3y4YeHHE Marepuana 0e3 J0Ka3aTelbCTB
NPUMEHSEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE



Ha uzyuenue yue6Horo kypca «BeposTHOCT U cTaTHcTHKA. ba3oBblii ypoBeHb» B 11 kiacce
oTBoauTCA 34 vaca (1 yac B Hefienio).



COJEPXKXAHUME YYEBHOI'O KYPCA
11 KJIACC

UucnoBble XapaKTEPUCTUKHU CIIyYaHBIX BETUYMH: MAaTEMAaTHICCKOE OKUAHUE, TUCTICPCUS
W CTaHJIapTHOE OTKJIOHEHHE. [IpruMephl MpUMEHEHHSI MaTEeMAaTUUECKOTO OKHIaHUSI, B TOM YHCIIe
B 3ajlauax M3 IIOBCEIHEBHOW J>KWM3HH. MareMmMaTH4ecKOoe OXKHJaHWe OWHApHOW CIydaiiHON
BEJIMYMHBL. MaTeMaTU4eCKOe OXHUAAaHUE CYMMBI CIy4alHBIX BEJIMYMH. MaremaThyeckoe
OKUJaHHE U JUCIIEPCUS TEOMETPUUECKOTO U OMHOMHUATIBHOTO paclpeaeeHu .

3aKoH OONBIINX YUCEN U €r0 POolib B HAayKe, MpHUpojae U obmecTBe. BeIOOpOUHBI MeTO
HCCJIeIOBaHUM.

[IpuMepsl HENPEPBIBHBIX CIy4alHbIX BeIW4YUH. [IoHATHE O IJIOTHOCTH pacIpeneieHUs.
3amaun, TPUBOAAIIME K HOpPMaJIbHOMY pacrpeaeineHuto. [loHsTHe 0 HOpMalbHOM
pacnpeneneHuu.

IINTAHUPYEMBIE PE3YJIBTATDBI

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHS IpOrpaMMbl ydeOHOro mpeamera «MaremaTHKa»
XapaKTEepPU3yOTCs:

I'paknanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTHIO TPAXKIAAHCKOW MO3MLIMKM OO0y4aromierocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHMCKOrO OOIIEeCTBA, MPEACTABIEHUEM O MaTeMaTHUYECKHX OCHOBAaX
(YyHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, NPOLEAYyp TpakIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHl U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMANBHBIMM WHCTUTYTAaMHU B
COOTBETCTBUH € UX (YHKIMSIMU U HA3HAUEHUEM.

IIarproTHYeckoe BOCIMTAaHUE:

c(OPMHPOBAHHOCTHIO POCCHIUCKOM Ipa)K1aHCKOW MACHTHYHOCTH, YBOKEHHUS K MPOLLIOMY
U HACTOSALIEMY PpOCCHHCKOM MaTEeMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHKCHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCHOJb30BAHUIO ATHUX
JOCTHKEHHUM B IPYrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOrO Hapoaa; cHOopMHPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, dTUYECKOI'O IOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTHIKCHUM HAyKU U JIEATEIIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOI'O BKJIaJa B IIOCTPOCHHE
yCTOMUHUBOTO OYAyILEro.

JcTeTHYecKoe BOCIIUTAHHUe:

JCTETUYECKMM  OTHOLIEHWEM K MHpPY, BKIIOYas  OCTETUKY  MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEHIeHUH, PpacCy JACHUH; BOCIPUUMYHMBOCTHIO K
MaTE€MaTUYECKUM aCHEeKTaM pa3InYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(OpPMUPOBAHHOCTHIO yMEHHsSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
3I0pOBOTO U 0e30MmacHOro obpasa *XU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 37I0POBBIO
(3mopoBoe mHTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHHA M OTHAbIXa, PeryisipHas (u3uueckas



aKTI/IBHOCTL); (I)I/ISI/ILICCKOFO COBCPHICHCTBOBAHUS, MPU 3aHATUAX CHOpTI/IBHO-O3,Z[OpOBI/ITeJIBHOI>'I
JESATCIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPyAy, OCO3HAHHUECM LECHHOCTH pr210J'IIO6I/I$[; HHTEPCCOM K Pa3JIMYHBIM
chepam mpohecCHOHATLHOW JCSITELHOCTH, CBI3aHHBIM C MAaTEMAaTHKOH M €€ MPHIIOKCHUSIMU,
YMEHHEM COBEpINAaTh OCO3HAHHBIM BBIOOp Oyayiel mpodeccun U peaan30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIEC TIJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaThdeckoMmy O0Opa3oBaHUIO U
caM000pa30BaHHUIO Ha IPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
NPAKTHYECKUX 3a7a4 MaTeMaTHUECKON HAMpPaBICHHOCTH.

JK0JI0THYeCKOe BOCIUTAHME:

C(l)OpMI/IpOBaHHOCTBIO YKOJIOTHYECKOHU KYyJbTYpbl, IIOHUMAHUCM BJUAHUA COLMAJIBHO-
9KOHOMHYECKUX TPOIECCOB HAa COCTOSHUE NPUPOTHOW W COLMHAIBHOW CpPEIbl, OCO3HAHWEM
IO0ATLHOTO  XapakTepa  AKOJIOTHMYECKHX  MpoOJieM; OpUEHTAlMed Ha  IPHUMCHCHHE
MaTeMaTHYeCKUX 3HAHUN Uil pelieHHs 3ajad B 00JacTU OKpY’Kalolled cpelibl, MIIaHUPOBaHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUM ISl OKPY KAIOIIEH Cpeibl.

LleHHOCTH HAYYHOT O MO3HAHUS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAYKH U OOLIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MAaTeMaTHUYECKOM HayKH Kak cepsl
qeJIOBEUECKONU JACATCIIbHOCTH, 3TAIIOB eé Pa3BUTHA U 3HAYUMOCTH IJIA pa3BUTUSA LUBHUIIN3AlHUU,
OBJIAACHHUEM SI3BIKOM MAaTEMAaTHUKU U MaTeMaTUYeCKOU Ky.HI:TypOfI KaK Cp€aACTBOM IO3HAHUS MUPA,
TOTOBHOCTBIO OCYHICCTBIIATH IMPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIbHOCTE MHAUBHUAYAJIbHO
U B IpyIIe.

METANPEIMETHBIE PE3YJIbTATHI
MeTtanpeameTHbIe pe3yabTaThl OCBOCHHUS MTPOrpaMMbI y4eOHOTO TpeameTa « MaTemMaThkay
XapaKTepU3yIOTCS  OBNAJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  OeliCEUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCATbHBIMU — PecyIAMUGHbIMU
oelcmeusamu.
1) Vuusepcanvnvie noznasamenvmsie oelicmsus, obecneuusarom opmuposanue 6A308blx
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (oceoeHue mMemooo8 NO3HAHUS OKPYICAIOUE20 MUpa,
npuUMeHeHue 102U4eCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).
Ba3oBble Jjornueckue neiicTBUA:
® BBIABJIATH U XapaKT€PU30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEMaTHUYECKUX OOBEKTOB,
MOHSITUI, OTHOIICHUN MEXIY MOHATUAMHU; (HOPMYIHPOBATH OMPECIICHUS TOHATHUM;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS JJIs1 000OIICHUS
Y CpaBHEHUS, KPUTEPUU TIPOBOIMMOTO aHATIN3A;

® BOCHpPHUHUMATh, POPMYIUPOBATH U TPEOOPA30OBBIBATH CYKICHUS: YTBEPIAUTEIHHBIC U
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC W OOIIUE; YCIOBHEIC,

®  BBIABJISATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (paKTax,
JTaHHBIX, HAOMIOACHMUSX W YTBEPXKACHUSX; Ipeajaratb KpUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHI;

® JenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX U HHIYKTUBHBIX

YMO3aKIIOUEHU M, YMO3AKIIOUEHUHN 110 aHAJIOTHH;



IIPOBOAMUTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN (IIpsIMbIE
U OT TPOTHUBHOIO), BBICTpauBaThb AapryMEHTAlUl0, NPHUBOJUTH NPUMEPBHl U
KOHTPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE CYK/IEHUS U BBIBOJBL;

BbIOMpaTh crnoco0 pemieHus yuyeOHOW 3ajaud (CpaBHHBAThb HECKOJIBKO BapHAHTOB
pelieHus, BeIOUpaTh Hanbosee NOAXOASAIMINNA ¢ YYETOM CaMOCTOSTENIbHO BbIJIEJICHHBIX
KpUTEPHUEB).

Ba3oBble ncciaenoBarejabCcKue AeiCTBHA:

UCIIONB30BAaTh  BOMPOCHI  KaK  HCCIENOBATENbCKHM  WHCTPYMEHT  TO3HAHUS;
(dbopMyIHpOBaTH BONPOCH], (PUKCHUPYIOLIME IPOTUBOPEUYHUE, MPodieMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTUPOBATH CBOIO MO3MIIHUIO,
MHEHHE;

IPOBOAUTH CAMOCTOSITENIbHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, MCCIEAOBAHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHMYecKoro oOBeKTa, SBIEHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SBJICHUSIMU, POLIECCAMU;
CaMOCTOSITENIbHO  (OopMyNIUpoBaTh 000OIIEHUS W  BBIBOABI IO  pe3yibTaraM
NpOBEAEHHOTO HAOIIOACHHUS, UCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTH MOTYyUYEHHBIX
pe3yJbTaTOB, BEIBOJOB U 0000ILEHHIA;

IIPOrHO3MPOBATh BO3MOYKHOE pa3BUTHE IIPOLIECCA, a TAKIKE BbIIBUTaTh IPEAIIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIAITH CUITUTHI MHPOPMALINH, TAaHHBIX, HEOOXOIUMBIX JIJIsl OTBETa Ha BONPOC U
JUTSL PEeUICHUS 33/1a4H;

BBIOMpaTh MHGOPMAIMIO W3 HCTOYHUKOB PpA3IMYHBIX THUIIOB, aHAJIM3HPOBATbh,
CHCTEeMAaTH3UPOBaTh M HWHTEPIPETUPOBATH MH(OPMAIMIO PA3TUYHBIX BHUAOB U (GOpM
NpeCTaBICHHUS;

CTPYKTYpUpPOBaTh HMH(OpMAIUIO, TMPEACTaBIATh €€ B pa3inuyHbIX (opmax,
WITIOCTPUPOBATH I'padUuecKy;

OLIEHUBATh HAAEKHOCTh HMH(OpPMAIMM 10 CaMOCTOSTEIBHO CHOPMYITHPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKGmMUBHbBIE Oelicmsus, 00ecneyusarom chopmuposaHHoCms
COYUATILHBIX HABLIKOB 00YUAIOUJUXCS.
OO0menmne:

BOCIIPUHHUMATh U (pOpPMYIHPOBATh CYXKICHHS B COOTBETCTBHHU C YCIOBHSIMHU H IECTSIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOI TOYKY 3PEHUS B YCTHBIX U
MUCBbMCHHBIX TCKCTAaX, AaBATh IMMOACHCHHA IO XOA4Yy PCHICHUA 3ala4i, KOMMCHTUPOBATDH
IIOJIyYEHHBIA pe3ysbTarT;

B X0/1¢ 00CYKJICHHS 33]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOH TEMBbI, IPOOIEMBI,
pemaeMoﬁ 3aaa4M, BbICKA3bIBaATh UACHU, HALICJICHHBIC HAa ITOUCK PCUHICHUA, COIIOCTABJIATH
CBOM CYXKICHUS C CYXKJICHUAMH JPYTHX YYaCTHUKOB JHAJIOra, OOHApy>KUBATh pa3Indne
¥ CXOJCTBO IO3MILMI; B KOPPEKTHOH Qopme (GopMyIHpoBaTh pa3HOITIACHS, CBOU
BO3PaKEHHUS;

HpPECTaBIATh PE3YyJIbTAaThl PEIICHUs 3a/1aul, SKCIIEPUMEHTA, UCCIIE0BaHUs, IPOEKTa;
CaMOCTOSITEJIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € Y4E€TOM 3ajay Mpe3CHTALUU U
O0COOEHHOCTEN ayJUTOPHH.



CoTpyaHnuecTBo:

MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHHON U MHANBUIYaJIbHON pabOThI IpU
PCIICHUHU y‘-Ie6HI)IX 3aaa4, NpuHUMAThb 1ECJIb COBMECTHOM ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHM3all0 COBMECTHOW paboThl, paclpeneisTb BUIbl padOT, JOroBapuUBATHCA,
o0cy>XJ1aTh MPOIIECcC U Pe3yabTaT padboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBATh B TPYNIOBBIX opMax padboThl (00Cyk aeHHUS, 0OMEH MHEHUN, «MO3TOBBIC
IITYPMBI» U UHBIE); BBIMOIHATH CBOIO YaCTh paObOTHl M KOOPAMHUPOBATH CBOM JEHCTBUSA
C ApYTUMH YJI€HaMHU KOMaH[Ibl; OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIUNA MPOAYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOCHCTBUS.

3) Vhusepcanvhuvle pecynamugnsle oeticmsus, obecnequsarom Gopmuposanue cCMolClo8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranu3anusi:
COCTaBJIAITh IUIAH, AJITOPUTM pELICHUS 3a7aud, BbIOMpaTh CIOCOO pELIeHUs C YYETOM

UMEIOUINXCSA PECYypcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH

BapHaHTHI pEUICHU ¢ y4€TOM HOBOM MH(OPMALIUU.
CaMOKOHTPOJIb:

BJIaJ€Th HABBIKAMM IIO3HABATENBbHOM pEe(PIEKCUM KaK OCO3HAHUS COBEpIIAeMbIX
JCMCTBUI M MBICIUTENBHBIX IPOLECCOB, MX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca U pe3yJibTaTa pPELIEHUS MaTeMaTH4eCKOn
3a/1a4i;

OPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 3a/ladl, BHOCUTH
KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalI€HHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHUBAaTh COOTBETCTBHE pe3yJlbTaTa LEAM U YCIOBUSAM, OOBACHATH NPUUUHBI
JOCTIDKEHUSI WIIM HEIOCTHXKEHUS pPe3yJbTaTOB JAEATENbHOCTH, HAXOIUTh OHIMOKY,
JlaBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
11 KJIACC

CpaBHUBaTh BEPOATHOCTH 3HAYCHHUH CIIy4YallHOW BEJIMYMHBI MO PACIPECICHUI0 WU C

IMOMOLIbIO JUArpaMm.

OHepI/IpOBaTB NOHATUCM MATCMATHYCCKOI'0 OXHWAaHUS; MNPUBOJAUTH MTPHUMEPBI, KakK

IMPUMCHSACTCA MATCMATUYCCKOC OXUIAAHUC cnyqaﬁHoﬁ BCIIMYHMHBI HAXOJWUTb MAaTCMaTU4YCCKOC

0’KHMJIaHHE 110 JAHHOMY PaclpeieICHUIO.

NmeTts npencraBieHune o 3aKoHe OOJIBIINX YUCET.
Nwmets npeacTaBienrne 0 HOpMaJbHOM paclpeesiCHUN.



TEMATHUYECKOE IINTAHUPOBAHUE
11 KITACC

KoanuyecTBO 4acoB

Ne DJIeKTpPOHHbIe (HU(POBbIE)
a HaunmeHoBaHue pa3iesioB H TeM MPOrpaMMbl Beero Kontposabneie | IlpakTuueckne 06pPa30BATEIbHbIE PECYPChI
padoThI padoTsbI
1 | MaTemaTuyeckoe OKUJaHuE CIy4YailHON BEIUUHHbI 4 bubmorexa HOK
https://m.edsoo.ru/5fbeSdcl
) Jucnepcus U CTaHIAPTHOE OTKJIOHEHHE CITyYalHOU 4 | bubnuorexa [JOK
BEJINYUHBI https://m.edsoo.ru/5fbeSdcl
3 | 3akoH OONBIINX YUCEI 3 1 Brbmnorexa LIOK
https://m.edsoo.ru/5fbeSdel
4 HenpepsiBHbIE C1ydaliHbIE BEIUYUHBI ) bubmuoreka [IOK
(pactipenenenus) https://m.edsoo.ru/5fbeSdcl
but6mmoreka [IOK
> | Hopmasbiioe pacnpeaeneis 2 ! https://m.edsoo.ru/5fbeSdcl
6 | IloBTOpeHue, 0000IICHUE U CUCTEMAaTH3alls 3HAHU N 19 1 brbmnorexa LIOK
’ https://m.edsoo.ru/5fbe5dcl
OBUHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34 1 3
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IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
N Kosaun4yecTBo 4acoB laTa uzyuenust | JIeKTPOHHBIE WH(POBbIE
) K 1|
w/n Tema ypoxka Beero OHTPOJIb pakthuec | o daxt o0pa3oBaTe/ibHbIE
Hble padoThl | KHe padoThl pecypcenl
[ToBTOpeHue, 0000IICHNE, CHCTEMATH3allis] 3HAHMIA.
| e 13 o H . 5 . | 04.09 bu6mmoreka [JOK
Jy4aiiHbIC OMBITHI U BEPOSITHOCTH CIYUYaMHBIX COOBITHIA. .
Y P . Y https://m.edsoo.ru/430d330a
Cepun HE3aBUCUMBIX HCIIBITAHHHA
[ToBTOpenue, 0000IICHNE, CHCTEMATH3aIlis 3HAHMIA.
) C Iv) B . . 5 . | 11.09 bu6mmoreka [JOK
JTy4aiiHbIC OMBITHI U BEPOSITHOCTH CIIYyUYaMHBIX COOBITHI. )
y p N y https://m.edsoo.ru/a573a292
Cepun HE3aBUCUMBIX HCIIBITAHHMA
IloBTOpEHHE, 0000IICHNE, CUCTEMATH3AIlA 3HAHHMA,
3 |C ag eo N EPOSITHOCTH C Ha“ co0 i 1 18.09 bubnmorexa LIOK
JTy9aiiHbIC OTIBITHI U BEPOSITHOCTH CITyYaMHBIX COOBITHH. .
y P N y https://m.edsoo.ru/07a5e861
Cepuu HE3aBUCUMBIX HCTIBITAHUHA
IToBTOpenue, 0000IICHNE, CHCTEMATHU3AIIMAS 3HAHMIA.
4 |C al") eo N €POSITHOCTH C Ha“ co0 i 1 25.09 bubmmorexa HOK
Jy4aiiHbIe OMBITHI U BEPOSITHOCTH CIYYaHHBIX COOBITHIA. .
y P . Y https://m.edsoo0.ru/32bc29bf
Cepun HE3aBUCUMBIX HCITBITAHHMA
5 1 1 02.10 bubmuoreka [JOK
HCIIEPCHS U CTAHIAPTHOE OTKIIOHCHHUE .
p Aap https://m.edsoo.ru/bcc67f76
6 | Il | 09.10 bu6mmoreka [JOK
HCIIEPCHS ¥ CTAaHJIAPTHOE OTKIIOHCHHUE .
p Hap https://m.edsoo.ru/bf78aad6
7 Jlucnepcuu reoMeTpuYeCKOro 1 OMHOMHUAIBHOTO | 16.10 bubnnorexa [IOK
pacrpeaeieHus ' https://m.edsoo.ru/4b5a495e
2 [IpakTudeckas paboTa ¢ UCIOIb30BAHUEM IIEKTPOHHBIX | 1 3.10 bu6mmoreka [JOK
Ta0JINIL ' https://m.edsoo.ru/a53¢cd884
bu6mmoreka [JOK
9 | 3akoH OonbIINX YKced. BEIOOPOUYHEINH METO MCCIIEOBAHUI 1 06.11
P g A https://m.edsoo.ru/94ddc34a
10 | 3akoH Oosbmux ynces. BeIOOpOYHBIN METO HCCIIeIOBAHUH 1 13.11 bubnuorexa [JOK
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https://m.edsoo.ru/cf23b369

HpaI(TI/ILICCKa}I pa60Ta C UCIIOJIb30BAHUCM JJICKTPOHHBIX

bu6mmoreka [JOK

1 TaOJIHII 20.11 https://m.edsoo.ru/6¢cld11a6
IIpuMepsl HeMPEPHIBHBIX CyYaiiHbIX BenuduH. OyHKIuS
12 HJ'IpOTHOIZBTI/I pafH[I:eﬂeHeHHH.};aBHOMepHOG pacnpe}z][enLeIHHe u 27.11 bubmmorexa OK
. https://m.edsoo.ru/9f5b423d
€ro CBOICTBa
IIpumephl HEMPEPHIBHEIX CIIYYANHBIX BEIMIUH. OYHKITHSI
13 HJ'IpOTHOI;TI/I paclz)niegleneHm.};aBHOMepHoe pacnpe}z;enIeIHHe u 04.12 bubmmorexa LOK
. https://m.edsoo.ru/blc2712¢
ero CBOMCTBa
14 3ajauu, TpUBOASIINE K HOPMAJIbHOMY pacIpeesICHUIO. 1112 bubnmoreka [JOK
@yHKIMS IJIOTHOCTH U CBOMCTBA HOPMAJILHOT'O PacIpe/IeeHUs https://m.eds00.ru/97¢19£59
15 [IpakTrueckas paboTa ¢ UCIIOJIb30BaHUEM DIICKTPOHHBIX 18.12 bu6nmoreka [JOK
Ta0IUI] ' https://m.edsoo.ru/1f1f9ad9
16 [ToBTOpeHMEe, 0000IIEHNE U CUCTEMATH3AIINS 3HAHHM. 25.12 bu6mmoreka [{OK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/ea27084d
[ToBTOpeHue, 06001IeHNE M CUCTEMATH3aIUs 3HAHUH. Bbub6mmorexa [JOK
17 15.01
[IpencraBneHue JaHHBIX https://m.edsoo.ru/0adefe9e
18 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIUS 3HAHHM. 201 bu6mmoreka [JOK
[IpencraBnenue gaHHBIX https://m.edsoo.ru/20de2fc2
19 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AINS 3HAHHA. 29.01 bu6mmoreka [IOK
[IpencraBnenue qaHHBIX https://m.edsoo0.ru/17b0e769
[ToBTOpeHuUe, 06001IeHNE U CHCTEMATH3aIUs 3HAHUH.
20 05.02
OmnucarenbHast CTaTUCTUKA
)1 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AINS 3HAHHM. 12.02 bu6mmoreka [JOK
OmnucarenbHas CTaTUCTHKA https://m.edsoo.ru/7295314¢
) [ToBTOpeHue, 060061IeHNE U cUCTeMaTH3alusl 3HaHUH. 19.02 bubnnorexa [HOK
OmnmcaTenpbHas CTaTUCTHKA https://m.edsoo.ru/b699ad0c
23 | TloBTOpeHue, 0000IIeHHE U cUcTeMaTHu3anus 3HaHui. OTBITHI ¢ 26.02 bubnmoreka [JOK
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PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU COOBITUSIMHA

https://m.edsoo.ru/3fcbacf9

[ToBTOpenue, 06001meHNe U cucTeMaTu3alus 3HaHui. OTBITHI C

bu6mmoreka [JOK

24 PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHAMU 05.03 https://m.edsoo.ru/538fd7cf
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AINS 3HAHHM.
)5 Brruncienue BeposiTHOCTEH COOBITHH ¢ TPUMEHEHHEM (HopMyIT 12.03 bubmuoreka [JOK
U rpauyecKux MeTo10B (KOOpANHATHAs NpsAMasi, 1epeBo, https://m.eds00.ru/272910f5
nuarpamma Jiliepa)
[ToBTOpeHue, 0000IIEHNEe U CUCTEMATH3AINS 3HAHUM.
26 Brruucnenue BeposTHOCTEN COOBITUI ¢ TpUMEHEHUEM (HOpMYJT 19.03 bubmuoreka [JOK
U TpauecKuX METOJI0B (KOOpAMHATHAS TIpsiMasi, 1epeBo, https://m.edsoo.ru/dc9ad6¢ca
auarpamma Jiliepa)
[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AINS 3HAHUM.
7 Brruucnenue BeposiTHOCTEH COOBITHI C TPUMEHEHHEM (HOpMYJT 26.03 bubmuorexa [JOK
U TpauecKuX METOJ0B (KOOpAMHATHAS TIpsiMasi, 1epeBo, https://m.eds00.ru/59641277
auarpamma Jumepa)
[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AIINS 3HAHUM.
)3 Borunicnenue BeposiTHOCTEN COOBITUI C MPUMEHEHUEM (POpMYJT 09.04 bubnnorexa [JOK
U TpaUIECKUX METOIOB (KOOpAMHATHAS MIpsiMast, IEPEBO, https://m.edsoo.ru/e71debed
auarpamma Jusepa)
bubmnoreka [IOK
29 | UroroBast KOHTpOJIbHas paboTa 16.04 hitps://m.edsoo rw/0fd6d597
[ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3aIUs 3HAHUH. bu6mmoreka [JOK
30 . 23.04
Cayyaiinble BeJIMYMHBI U PACIIpEIeIICHUS https://m.edsoo0.ru/00b2efb3
31 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIINS 3HAHHM. 30.04 bu6mmoreka [{OK
Cry4JaifHbple BETUYUHBI U PacIpeIesIeHUs https://m.edsoo.ru/1cc2df8f
10 [ToBTOpeHue, 06001IeHNE M CHCTEMATH3aIUs 3HAHUH. 07.05 Bbu6moreka [JOK
MatemaTrueckoe OXKUAAHUE CITy4aiiHON BEIMYMHBI https://m.edsoo.ru/aeal298¢
33 | [loBTOpeHue, 0600IIEHNE U CHCTeMAaTH3allis 3HAHUH. 14.05 bu6mmoreka [JOK
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MareMaTnuecKkoe 0KUAAHUE CITy9aHOW BEJIMYUHBI

https://m.edsoo.ru/640a8ebf

34

[ToBTOpEeHUe, 0600IIeHNE U CHCTeMAaTU3allusl 3SHAHUN

bubmuoreka [JOK
https://m.edsoo.ru/5006273¢

OBHIEE KOJIMYECTBO YACOB IT1O ITPOT'PAMME

34
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

11 KJIACC
Kon . .
IIpoBepsiemble IpeIMeTHBIC Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM 00pa30BaTe/ILHOM
TIPOBEPHEMOTO NPOrpamMMBbI CpeHero oodmero o0pasoBaHus
pe3yJbTarTa
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh BEPOSATHOCTH 3HAUEHUUN CIIyd4allHOM BEJIMYMHBI IO PACHPEIEIICHUIO WU C
' HOMOILLIO JHarpaMm
OnepupoBarh MOHATHEM MaTEMaTHYECKOIO OKHUIAHWs, NPUBOAUTH IPUMEPBI TOrO, Kak
5.2 IIPUMEHSETCA MaTEMATUYECKOE OKUJaHUE CITy4aliHOM BEJIMYMHbI, HAXOJUTh MaTEMaTHUECKOE
O’KHUJaHUE T10 IaHHOMY PaclpeAeICHUI0
5.3 Nmets npeacTaBieHue o 3aK0HE OOJIBIITNX YUCET
54 HMeTp nipeacTaBlIeHne O HOPMaJIbHOM paclpeacieHuU

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
11 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

5 Teopust BEpOATHOCTEHN M CTATUCTHKA

UucnoBble XapaKTEPUCTUKHM CIy4YalHbIX BEJIWMYMH: MaTEMaTHMUECKOE OXHJIaHUE, IUCHEpCUs U
CTaHJapTHOE OTKJIOHEHHE. [Ipumepbl NMpuMEHEHHs MaTeMaTU4YeCKOro OXHJAaHUsA, B TOM YHUCIIE B
5.1 | 3amadax W3 TOBCEIHEBHOW XHM3HH. MaTeMaTHYecKoe OXHIaHWe OMHAPHON CITydailHON BEIWYHHBL.
MatemaTtnueckoe oKuJaHHe CyMMBI CITydyallHbIX BeTUYUH. MaTemMaThuueckoe OKUIaHue U TUCTIEPCUs
reOMEeTPUYECKOro 1 OMHOMUAIBHOTO paclpeieleHni

5.2 | 3aKkoH OOJNBIINX YUCEII U €T0 POJIb B HAYKE, IPUPO/IC U 001IecTBe. BEIOOPOUYHBIN METO T HCCIIeI0BAHUI

53 [Ipumepbl HempepbIBHBIX ClydyalHbIX Benu4MH. [lOHSATHE O TUIOTHOCTH pacmpezieneHus. 3anadd,

MPpUBOAAIINEC K HOpMAJIbHOMY PaCHIpPCACICHULO. ITonsarue o HOpMAJIbHOM pPacCIpeaCiICHUN

INPOBEPAEMBIE HA EI'S 10 MATEMATUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOdoBaHUs

IIpoBepsiemble TPeOOBaHMSA K MPEAMETHBIM Pe3yJbTATaM OCBOCHHUSI OCHOBHOM
0o0pa3oBaTeILHOI MPOrpamMMbl CpeIHero 001ero 00pa3oBaHus

1 Brnanenue MeTogamMu JOKa3aTenbCTB, AITOPUTMAMHE PEIISHHs 3a/1a4; yMeHHue (OopMyIHpPOBATH U
OIIEpUPOBATh NOHATHAMHU: ONPEIECIICHHE, aKCUOMa, TEOpeMa, CIICJCTBUE, CBOMCTBO, NPHU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE (DOPMYJIMPOBKH; NPUMEHITh UX; yMEHHE (OpMyIHpoOBaTh
o0paTHOE€ U MPOTUBOIOJIOKHOE YTBEP)KACHUE, NPUBOAUTH MPUMEPbl U KOHTPIPHUMEDSI,
MCIO0JIb30BaTh METOJI MATEMaTU4YECKOW MHIYKIMH; IPOBOAMTH J10KA3aTEIbHBIE PACCYXACHUS




IpU pEUIeHUW 3a7a4y, OLCHUBATh JIOTMYECKYH) MPAaBWIBHOCTh PACCYKIEHUN; YMEHHE
OTIEpUPOBATh MOHATUSAMU: MHOXKECTBO, MTOJIMHOXKECTBO, ONEPALIMY HAJ MHOKECTBaMHU; YMEHHE
HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBI amnmapaTr Jisl ONUCAHUS pPeajbHbIX IMPOIECCOB M
SBJIGHUN W TpU PEIICHHWU 3a/Jad, B TOM YHUCJIE M3 JPYIHMX Y4eOHBIX IMPEAMETOB; YMEHHE
OTIepUPOBATh MOHATUSAMU: Tpad, CBI3HBIN rpad, AepeBo, LUK, rpad Ha TMIOCKOCTH, YMEHHE
3aJaBaTh M OMHUCHIBATH Tpadbl pa3IMYHBIMU CIOCOOAMH; MCIIOJIB30BaTh Tpadbl MPH PEIICHUH
3a1a4

YMeHue onepupoBaTh MOHSTUSIMM: HATypalbHOE YHUCIO, LIE€JI0€ YMCIIO, CTENEHb C ILEJbIM
[I0Ka3aTesleM, KOPEHb HATYypaJIbHOM CTENEHH, CTENIEHDb C PAllMOHAJIbHBIM [10KA3aTeEM, CTEIIEHb
C IEUCTBUTEIBHBIM [TOKA3aTEIeM, JIOTapu(M Yncia, CHHYC, KOCUHYC ¥ TaHI€HC IIPOU3BOJIBHOIO
4KCJIa, OCTATOK IO MOAYJI0, PalMOHAIBHOE YHUCIO, HPPALMOHAIBHOE YHCIIO, MHOXECTBA
HATypalbHbIX, IEJbIX, palMOHAIbHBIX, JACHCTBUTEIBHBIX YHCEN; YMEHHE HCII0JIb30BaTh
MPU3HAKU JIEIMMOCTH, HAUMEHBIINH 00N JeTUTeh U HauMeHblee o011iee KpaTHOE, allrTOPUTM
EBkiuaa mpu pemieHuM 3aad; 3HAKOMCTBO C PA3IUYHBIMU TO3MIMOHHBIMU CHCTEMaMHU
CUHCIJIEHUS; YMEHHME BBINOJIHATH BBIYMCICHUE 3HAYEHHH U NpeoOpa3oBaHMs BbIPRXEHUH €O
CTETIeHSIMH W JlorapupmMamu, TpeoOdpa3oBaHus APOOHO-PANMOHATIBHBIX BBIPAKEHHA; yMEHUE
OIIEpUpPOBaTh HNOHATHSAMH: IIOCJIEJOBATEIBHOCTb, apupmeTHyeckast mporpeccus,
reoMeTpruecKasi mporpeccusi, 06CKOHEYHO YOBIBalOIIasi TeOMETpUIECKas MPOTPECCUs; YMEHUE
3aJjaBaTh I0OCJIEOBATEILHOCTH, B TOM YHUCII€ C MOMOIIBIO PEKYPPEHTHBIX (OpMYJ; yMEHHUE
OIIEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YUCIIO, CONPSKEHHBIE KOMIJIEKCHBIE YHCIIa, MOIYJIb U
apryMeHT KOMIUIEKCHOro 4Hcia, (opMma 3alucu KOMIUIEKCHBIX 4YHcen (reoMeTpuyeckas,
TPUTOHOMETPHYECKasl U anre0pandeckas); yMETh MPOU3BOAUTH apHU(PMETHUIECKUE NEHCTBHS C
KOMIUIEKCHBIMU YHUCJIaMH; MPHUBOAMTH TNPUMEPHl HCIOJIB30BAaHUS KOMIUIEKCHBIX YHCET;
ONEpUPOBaTh MOHATUAMU: MaTpula 2x2 u 3%3, ompeneiauTesnb MaTpULbl, F€OMETPUYECKUM
CMBICJI OTIPEJIeJIUTEIIS

YMeHue onepupoBaTh MOHATHUAMH: PAlUUOHAIBHBIC, HPPALHOHAIBHBIC, MOKa3aTEIbHBIE,
CTETEeHHbIE, TIOTapu(PMUIECKIE, TPUTOHOMETPHUECKHUE YPABHEHUS U HEPABEHCTBA, MX CUCTEMBI;
YMEHHE OTEPHUPOBATH MOHSATUSMHU: TOXKIECTBO, TOXKJIECTBEHHOE IMpeoOpa3oBaHKEe, ypaBHEHUE,
HEpPABEHCTBO, CUCTEMA YPABHEHUI UM HEPABEHCTB, PAaBHOCWJIBHOCTh YPaBHEHUM, HEPABEHCTB U
CHUCTEM; YMEHUE PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO PA3TUYHBIX TPUEMOB;
pelaTth ypaBHEHMS, HEPABEHCTBA M CHUCTEMBI C [apamMeTpoM; MPUMEHATh YpPaBHEHUS,
HEpPAaBEHCTBA, MX CHUCTEMbI Il PEIIEHUS MATEeMaTUYECKMX 3aJad M 3aJad U3 Pa3IMYHbIX
oOJyacTell HAyKW W PeaJIbHON KU3HH

YMeHue onepupoBaTh MOHATHAMH: (QYHKIUSA, YETHOCTh (YHKIMH, TIEPUOJIHMIHOCTD (YHKITUH,
OTPaHUYEHHOCTh (YHKIIUH, MOHOTOHHOCTh (DYHKIIMH, DKCTPeMyM (QYHKIHH, HauOoibliee H
HauMEHbIIIee 3HAaYCHHS (YHKITUHN Ha IPOMEKYTKE, HeNpephIBHAS (YHKITUS, ACHMIITOTHI Tpaduka
GyHKIUY, TepBasi ¥ BTOpasi MPOU3BOHAS (YHKIIUH, TEOMETPHUUECKUNA U (PU3NIECKUN CMBICI
MIPOM3BOTHOM, IEPBOOOpA3HAs, ONPEACICHHBIA HWHTETpA, YMEHHWE HAXOIUTh ACHUMIITOTHI
rpaduka QYHKIHH, YMEHUE BBIUUCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEICHHS, YAaCTHOTO H
KOMITO3UIIMH (DYHKIWH, HAXOIUTh YPAaBHCHHE KacaTeIbHON K TpaduKy (QYHKIHH, yMCHHE
HAXOJUTh MPOU3BOJHBIC AIEMEHTAPHBIX (DYHKINN; YMEHHE HCIOIB30BaTh MPOU3BOAHYIO IS
uccienoBaHus (pyHKINN, HAXOIUTh HAMOOJBIINE U HANMCEHBIITNE 3HAYCHUS (DYHKIIHIA, CTPOUTH
rpaduKy MHOTOYJICHOB C MCIOJB30BAHUEM ammapaTa MaTeMaTHUYeCKOTro aHaln3a; MPUMEHSTh
MIPOM3BOTHYIO JUTSl HAXO0XKICHUST HAMITYUIIETO PEIICHUS B MPUKJIAHBIX, B TOM YHCIIC COITUATBHO-
HKOHOMHUYECKUX U (DU3MUECKHUX 3a7auax; HaXOJIUTh IUIOMATU B 00BEMBI (PUTYyp C MOMOIIBIO
WHTETpaAJIa; TPHUBOJUTH MPUMEPHl MAaTEMaTHYEeCKOTO  MOJCIIMPOBAHHS C  TIOMOIIBIO
i pepeHIMaTbHBIX YPaBHCHHUH

YMeHue omnepupoBaTh MNOHATUAMM: Trpapuk (yHKuMH, oOpaTHast (QYHKIMS, KOMIIO3HUILIUS
¢byHKuMi, uHeHas (YHKUMS, KBaJpaTu4yHas (yHKLUS, palMoHaNbHas (yHKIUs, CTEIIEHHAs
GyHKIMS, TPUTOHOMETpUYECKHE (YHKIIMH, OOpaTHbIE TPHUTOHOMETpUUYECKHE (GYHKIIHH,




nokaszatesbHas U Jorapupmuueckas QyHKIMHM; yMEHUE CTPOUTh Ipa(uKy U3yuyeHHbIX PYHKINH,
BBITIOJIHATE TIpeoOpa3oBaHusi TpaduKoB (YHKIHH, HUCIIONB30BaTh TPaQUKU ISl HU3YyYEHUS
IPOIIECCOB U 3aBUCUMOCTEH, MPU pEIIeHUH 3a1a4 U3 JAPYyruxX y4eOHbIX NMPEeIMETOBU 3a]ad W3
peaIbHOM KU3HU; BBIpaXaTh (OpMyJIaMH 3aBUCUMOCTH MEX]y BEIMYMHAMU; HCIIOIb30BaTh
CBOMCTBA U rpaduKku GYHKIMN Ui pellieHus] ypaBHEHUH, HEPAaBEHCTB M 33/1a4 C apaMeTpamy;
n300paxkaTb Ha KOOPJAWHATHOM IUIOCKOCTH MHOKECTBA PELICHUI ypaBHEHUMN, HEPABEHCTB U UX
CUCTEM

YMeHue peniath TEKCTOBBIE 3a/1a4 Pa3HbIX TUIIOB (B TOM YHCIIE€ HA IPOLEHTHI, JI0JIM U YacTH, Ha
JBMKEHHE, paboTy, CTOMMOCTh TOBapOB W YCIyTr, HAJIOTHW, 33Jauyd M3 OOJIaCTH YNpaBJICHUS
JUYHBIMU U CEMEMHBIMU (PMHAHCAMHU); COCTABJISTh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX
CUCTEMBI [0 YCJIOBHMIO 3aJayd, MCCIEI0BAaTh IIOJIYyYEHHOE pELIEHHEe U  OLCHUBATH
MIPaBA0NOI0OHOCTh PE3yJNbTAaTOB; YMEHHE MOJIEIMPOBATh pealbHbIE CHUTyallMd Ha S3bIKE
MaTEMaTHKHU; COCTABIATh BBIPAXKCHMsI, YPABHEHHUs, HEPABEHCTBA U UX CHUCTEMBI 10 YCIOBHIO
3aJlauM, HCCIENOBaTh IIOCTPOCHHbIE MOJEIHM C MCIOJIb30BAaHUEM ammapara airedpsl,
UHTEPIPETUPOBATH MOTYUYEHHBIN PE3YyIbTaT

YMeHue ornepupoBaTh MOHATHSMU: CpeaHee apudMeTHueckoe, MeauaHa, HauOoiblIee |
HAaUMEHbIIIee 3HAYEHUS, pa3Max, JUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yMEHHE H3BJIEKaTb, WHTEPIPETHPOBATh HH(OpMAIMIO, IMPEACTABICHHYIO B Tabiuuax, Ha
auarpamMmax, Tpadukax, OTPaKalOUIyI CBOWCTBA pEadbHBIX TPOIECCOB U  SIBJICHHIA,
MMpEaACTaBJIATH I/IH(l)OpMaHI/IIO C IIOMOIIIBO Ta6J'II/III u JuarpaMM; HUCCJIICA0BATH CTATUCTUYCCKHE
JaHHBIE, B TOM 4YHCIIe C NPUMEHEHHEM TIpadUyecKUX METOJOB M JJIEKTPOHHBIX CPE/CTB;
rpaU4ecKyd HMCCIEI0BAaTh COBMECTHBIC HAOJIONECHUS C MOMOINBIO JUArpaMM PAcCEUBAHUA
JIMHEMHOM perpeccun

YMeHue ornepupoBaTh MOHATHUSMU: CIy4YalHBIH OMBIT U CIIy4ailHOE COOBITHE, BEPOSTHOCTDH
CIly4alfHOrO COOBITHS; YMEHHE BBIYMCIATH BEPOSTHOCTH C HCIIOJIb30BAaHHMEM TIpadUuecKux
METOJIOB; NMPUMEHATh (POPMYJIBI CIOKEHHS U YMHOMKEHHUS BEpOSTHOCTEH, (QOpMyJy MOJHOM
BeposATHOCTH, (opmyny bepHymin, kxomOuHaTtopHble (akTel U (HOPMYJIBI; OIIEHUBATh
BEPOSITHOCTH pPEANIbHBIX COOBITUH; YMEHHE ONEepUpOBATh MOHATHUAMHU: CiIydaiiHas BeIMYMHA,
pacIpenelieHHe BEPOATHOCTEH, MAaTeMAaTHYeCKOE OXKHUJAHUE, IUCIEPCUs U CTaHIApTHOE
OTKJIOHEHHE CIIy4allHOM BENWYHMHBI, (PYHKIHMU paclpeneieHHs] W IUIOTHOCTH PaBHOMEPHOTO,
[I0KA3aTEJIbHOIO ¥ HOPMAJILHOTO PACIpPENCIICHU; YMEHHUE UCII0JIb30BAaTh CBOMCTBA U3YyUYECHHBIX
pacnpeeseHni 171 pelieHns 3a]a4; 3HAKOMCTBO C TIOHATHUSMU: 3aKOH OOJIBIIUX YHCEI, METO/IbI
BbIOOPOYHBIX UCCIIEIOBAaHUN; YMEHHE PUBOIUTH IPUMEPHI IPOSIBIICHUS 3aKOHA OOJIBIINX YHCET
B NPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSIX; YMEHHUE ONEpUPOBATH IMOHATUSIMHU: COUETaHUE,
NEPEeCTaHOBKa, YUCIO COYETaHU, YUCIIO MepecTaHOBOK; OMHOM HbIOTOHA; yMeHue MpUMEHATh
KOMOMHATOpHbIE (DaKThI U PACCYKJIEHUS I peLIeHUs 3a7a4; OLIECHUBATh BEPOSATHOCTU PEaIbHbBIX
COOBITHI; COCTABISTH BEPOSTHOCTHYIO MOJIENIb M HHTEPIPETUPOBATh MIOJYUYSHHBIH pe3ybTarT

YMenue onepupoBaTh MOHATHSIMH: TOUYKa, MpsiMasi, MIIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JyY,
BEIMYMHA yTJa, IUIOCKUH YTroJ, ABYTPAHHBIN YTroJ, TPEXTPaHHBIA yToJ, CKpELIMBAIOIIHECS
IpsiIMble, TMapaJICNbHOCTh U MEPHEHAMKYJISIPHOCTh MPSAMBIX M IUIOCKOCTEH, yroil MexIy
IIPSIMBIMU, YTOJI MEXKAY NPSMOM U TNIOCKOCTBIO, YTOJI MEXY INIOCKOCTSIMH, PACCTOSIHUE OT TOUKH
70 TUIOCKOCTH, PAacCTOSHUE MEXIY MpPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSMH;, YMEHHE
UCTOJIb30BaTh TPU PELICHWU 33734 HM3y4YeHHblE (DAKTbl M TEOpeMbl IUIAHUMETPHUU; yMEHHUE
OLIEHHMBATh pa3Mepbl OOBEKTOB OKPY’KAIOLIEr0 MHpA; CTPOUTh MaTeMaTUYECKUE MOJENHU C
IIOMOUIbI0 T€OMETPUYECKUX IMOHATHM U BEIMYMH, pellaTh CBSI3aHHBbIE C HUMH IIPAKTHYECKHE
3ajauu
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YMeHue onepupoBaTh MOHATHUAMH: IUIOIAAb (UTYpbl, O0BEM (QUIypbl, MHOTOTPAHHUK,
NpPaBWIBHBII MHOTOTPaHHHUK, CEYEHHE MHOTOTPAaHHMKA, KyO, Napajulelenurnesn, Ipu3Ma,
nupamuia, GUrypa v moBepxXHOCTh BpaIICHUs, IIMIMH/P, KOHYC, map, cdepa, miomanb chepsl,
IUTONIA b TIOBEPXHOCTH MTUPAMHU/IBI, IPU3MBbI, KOHYCa, IIMIMHAPA, 00bEM KyOa, IpsSMOYTOIBHOTO




rapajuiesenuIesa, TupaMuibl, IpU3Mbl, LUAJIMHIPA, KOHYyCa, 11apa, pa3BEPTKA MOBEPXHOCTH,
CE4YEeHMs KOHYCa W LIWIMHJPA, NTapajuIeIbHbIE OCH WIA OCHOBAHUIO, CEYEHHE 11apa, INIOCKOCTh,
Kacaromascs cepsl, HIUIUHAPA, KOHYCa; YMEHHE CTPOUTH CeUeHHE MHOTOTpaHHHKA, U300paxarth
MHOTOTPaHHHUKH, (PUTypbl U MOBEPXHOCTH BpAalllEHUs, UX CEYEHUS, B TOM YUCJIE C MOMOILbIO
ANEKTPOHHBIX CPEICTB; YMEHUE MPUMEHATH CBOWCTBA TEOMETPUUYECKUX (PUTYP, CAMOCTOSITENHHO
(bopMyaHpOBaTh ONpeIeNeHUsT W3ydaeMbIX (UTyp, BBIIBUTaTh TUIOTE3bl O CBOWCTBAX H
MpHU3HAKaX reoMeTpUYecKuXx (Guryp, 000CHOBBIBATHMIIM OMPOBEPraTh MX; YMEHHE MPOBOAMTH
knaccuukanuioo  QUTyp 1O pasNMYHBIM  TPU3HAKaM,  BBIIOJNHATH  HEOOXOIUMBIE
JIOTIOJIHUTEIBHBIE TIOCTPOCHUS
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YMeHue omnepupoBaTh MOHSTHSIMH: IBW)KCHHE B TIPOCTPAHCTBE, MNMapaUICbHBIM MEPEHOC,
CUMMETpHS Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHue MOA00US, MOJ00HBIE
GUTyphl; YMEHHE pacliOo3HaBaTh PaBHBIE M TOJOOHBIC (UTYPHI, B TOM YHCJIE B TMPHUPOJE,
UCKYCCTBE, apXUTEKType; MCIOIB30BaTh T'€OMETPUUYECKUE OTHOLICHUS MPHU PEIICHUH 33]ad;
HAXOJUTh T€OMETPUUYCSCKUE BEIMIMHBI (JJIMHA, YTOJI, IIOMAab, O0BEM) TIPH PEIICHUHN 3a/1a4 U3
OPYTUX Y4eOHBIX MPEAMETOB U U3 PEalbHOM JKU3HM;, YMEHHUE BBIYUCIATH T€OMETPHUUECKHE
BEJTMYMHBI (JUTMHA, YTOJ, TUIOIAah, O0BEM, IUIOMIAAL MOBEPXHOCTH), HCIIONB3YsI U3yYCHHBIC
GbopMyIbI U METOIBI, B TOM YHCIE: IJIOL[aJb MMOBEPXHOCTH MHPAMUIbI, MPU3MBI, KOHYcCA,
UUAIUHAPA, TUIomans chepsl; 00bEM Kyba, MPSIMOYTOJBLHOTO TapayUieienuneaa, MUpaMu/bl,
MPU3MBI, IWIKHAPA, KOHYCA, apa; YMEHUE HAXOAUTh OTHOIICHHUE 00BbEMOB MOI0O0OHBIX QHUTYp
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YMeHue onepupoBaTh MOHATHIAME: MPSMOYTOJIbHAS CHCTEMa KOOPJAHHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPJAMHATHI BEKTOPa, CyMMa BEKTOPOB, MPOU3BEJCHIE BEKTOPA HA YUCIIO, PA3TI0KEHUE
BEKTOpa 1O 0a3ncy, CKaIsIpHOE TPOM3BENEHHE, BEKTOPHOE IPOM3BEACHUE, YToll MEXIY
BEKTOpPAMH, yMEHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METOH JJsl peHICHUS
TeOMETPHUYCSCKHX 33124 U 33124 APYTUX YICOHBIX IPESIMETOB
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YMeHue BbIOMpATh MOAXOASIIMNA METOA JUIS pEIIeHUs 3aJadyd; MOHUMAaHUE 3HAUYUMOCTH
MaTeMaTUKH B W3YYCHUH MPUPOTHBIX M OOIIECTBEHHBIX MPOIIECCOB M SIBICHUN;, YMEHHE
pacrno3HaBaTh IPOSIBIICHHE 3aKOHOB MAaT€MaTUKH B MCKYCCTBE, YMEHHE NPUBOIUTH IPUMEPHI
MAaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM MAaTeMaTHYECKON HAYKH

HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA
EI'S 1O MATEMATUKE

Kon

IIpoBepsieMblii 31eMEHT COAePKAHUS

Yucna ¥ BEIUUCIIEHUS

HaTypaJleLIe 1 OCJIbIC YHCJIA. HpI/ISHaKI/I JCITUMOCTH LOCJIBIX YUCCI

1.2 | PanmonansHbie urciia. OOBIKHOBEHHBIC U ICCITUYHBIC IPOOHU, MMPOIIEHTHI, 0ECKOHEUHBIE TEPUOTNIECKIE
Japodu

1.3 | Apudmernuecknii KOpeHb HaTypajdbHOW creneHu. JlelcTBus ¢ apuPMETUYECKUMU KOPHSIMU
HATypaJIbHON CTEIIEHU

1.4 | Crenensb ¢ neasiM nmokaszarenem. CTeneHb ¢ palmoHalIbHBIM Moka3ateneM. CBOMCTBA CTEIICHU

1.5 | CuHyc, KOCUHYC M TaHI€HC YHCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC YMCIIOBOIO
apryMeHTa

1.6 | Jlorapudm uncia. JIecATUYHBIC M HATYPAJIbHBIC JJOrapr(pMbI

1.7 | HeiictBuTenbHble uncna. ApudMeTudecKkrue onepalnu ¢ A1eUCTBUTEIbHBIMU yuciaMu. [IpubnmxEHnbie
BBIYMCJICHMSI, PABUJIA OKPYTJICHUS, IPUKUIKA U OIICHKA Pe3yJIbTaTa BRIUUCICHUN

1.8 | IIpeoOpa3zoBaHue BeIpRKCHHUI

1.9 | KoMIuiekcHbBIE Ynciia

2 YpaBHEHUS U HEPABEHCTBA




2.1 | Ilensie u qpoOHO-pallMOHATBHBIC YPAaBHEHHUS
2.2 | UppanuroHanbHbIE YPAaBHCHHS
2.3 | TpuroHoMeTpuueCKIE YPaBHEHHUSI
2.4 | IlokazaTeapHbBIC U JOTapH(PMHICCKHUE YPAaBHCHUS
2.5 | llenwic u qpoOHO-pallMOHAILHBIC HEPABCHCTBA
2.6 | UppamuoHaipHEIC HEPaBEHCTBA
2.7 | Iloka3aTenbHbIC U JOrapu(MHUYSCKHE HEPABCHCTBA
2.8 | TpuroHomMeTpHueCKHE HEPABEHCTBA
2.9 | Cuctembl 1 COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 | YpaBHeHuMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMH
2.11 | MaTpuia cucTeMbl JUHEHHBIX ypaBHeHHH. OnpeaeanTeNh MaTPHIIbI
3 DYHKINH U TPaQUKH
3.1 | ®ynkus, cnocobsl 3ananus Qynkuuu. ['padux Pynkuuu. Bzaumuo oOpatnbie ¢yHKIuu. YETHBIE U
HeuétHble pyHkumu. [lepuoamueckue QyHKIIUU
3.2 | OGnacte ompeneneHuss W MHOXKECTBO 3HaueHud ¢yHkiuuu. Hymn Qynkuun. [IpomexyTku
3HAKOIMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DyHKIMHA. MakCUMyMbl U MUHUMYMBI (yHKITUH.
Haubonbiiee v HauMeHblllee 3HaYeHHe (PyHKIIUU HA TIPOMEKYTKE
3.3 | CrenenHas pyHKUMS C HATYpaJIbHBIM U LeJIbIM Noka3ateneM. E€ cBoiicTBau rpaduk. CBoiicTBa u rpaduk
KOpHSI n-Oi CTEeNEHU
3.4 | Tpuronomerpuyeckne PyHKIINH, MX CBOWCTBA B rpaduKu
3.5 | IlokasarenbHas ¥ Jjorapudmudeckas GyHKIIMH, KX CBOMCTBA U IPapUKH
3.6 | Touku pa3peiBa. AcuMnTOThI rpadukoB GyHknui. CBoiCcTBa GYyHKIMH, HEIPEPHIBHBIX HA OTPE3KE
3.7 | IlocienoBaTenLHOCTH, CIIOCOOBI 3aJaHUs MOCIIEA0BATEIbLHOCTEH
3.8 | Apudmernyeckas U reoMeTprueckas nporpeccur. PopmyJia CI0KHBIX MMPOIICHTOB
4 | Hayama MaTeMaTH4e€CKOTO aHAJIHM3a
4.1 | IlpousBoanas pyukuuu. IIpon3BogHbIe dJIeMEHTAPHBIX (HYHKITUH
4.2 | [IpuMeHeHne MPOU3BOTHON K HCCIICIOBAHUIO (PYHKITMH HAa MOHOTOHHOCTh U AKCTpeMyMbl. Haxoxxnenne
HauOOJBIIETO U HAUMEHBIIIETO 3HAUSHUS] (YHKIIMN HA OTPE3KE
4.3 | IlepBooOpa3nas. MlaTerpan
5 MHoXeCcTBa M JIOTUKA
5.1 | MHoxkecTBO, oniepaliuy HaJl MHOKecTBaMHu. JIlnarpammel Diisiepa — Benna
5.2 | Jloruka
6 | BeposiTHOCTb M CTAaTUCTHUKA
6.1 | OnucarenpHasi CTaTUCTHKA
6.2 | BeposiTHOCTD
6.3 | Kombunaropuka
7 I'eomeTpus
7.1 | ®urypsl Ha IIOCKOCTH
7.2 | IlpsiMbIe ¥ TIJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrOrpaHHUKH
7.4 | Tema u MOBEPXHOCTHU BPaIICHHS
7.5 | KoopinHaThl U BEKTOPBI

YUYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJBLHOIO
MPOIIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA




Matematuka. BepossTHOCTh U cTaTHCcTHKA: 7-9 Kiacchl: 0a30BbIi YpOBEHb: YUEOHHK: B
2 gactax/ U.P.Beiconkuii, M.B.fAmenko; nmox pen.M.B.Smenko. — Mocksa: [IpocBemnienue

METOAUYECKHUE MATEPUAJIbBI U1 YUUTEJIA
Matemaruka. BeposaTHOCTb U cTaTHCTHKA: 7-9 Kiacchl: 0a30BbI YPOBEHb: YUCOHHK: B
2 gactsax/ U.P.Beicoukwuii, U.B.Smenko; nox pen.M.B.fAmenko. — Mocksa: [IpocBenienue

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH
HUHTEPHET

bubmuoteka [{OK https://m.edsoo.ru/

https://uchitelya.com/matematika/

https://urok. Isept.ru/

https://resh.edu.ru/

https://4ege.ru/gia-matematika/
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