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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma yue6HOTO Kypca «BeposTHOCTh U CTaTUCTHKA» 0a30BOTO YPOBHS IS
obyuatormuxcss 10 —11 xmaccoB paspaboraHa Ha ocHoBe DenepalibHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNLHOTO CTaHAApTa CpemHEero oOmero ooOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUMN, NPEIbSBISIEMbIX K MaTeéMaTHYecKoMy oOOpa3oBaHHUIO, M TpaauLui
poccuiickoro o6pasoBaHus. Peanmuzanusi mporpaMMbl 00ECIEUYHMBAET OBJIAJICHUE KIIOUEBBIMU
KOMIICTCHUOUAMHU, COCTABJIAIOIIMMU OCHOBY JIA CaMOPa3BUTUA W HCHPCPBIBHOI'O 06p330BaHI/I$I,
I[EJIOCTHOCTh  OOIICKYJIbTYPHOTO, JIMYHOCTHOTO W TIO3HABATEIIBHOTO PAa3BUTHS JIMYHOCTH
00yJaronuxcs.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbli Kypc «BeposiTHOCTh 1 cTaTUCTHKa» 0a30BOr0 YPOBHSI SIBISETCS MPOJOHKEHUEM
U pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypoBHs OCHOBHOM mikoJibl. Kypc
npenHa3HayeH uis (OPMUPOBAHUS y OOYHarOIIMXCS CTAaTUCTHUECKON KYJNbTYPbl M TOHUMaHUS
pOJIN TEOPHHM BEPOSITHOCTEH Kak MaTeMaTUYeCKOTO MHCTPYMEHTa JUIsl M3Y4YeHHs CIydalHBIX
coObITH, BenMUMH U mpoleccoB. [Ipu wu3ydeHun Kypca oOoOramarwTcs MpeICTaBICHUS
yyaluxcs 0 MeTo/iaX UCCIIeJOBaHHUs M3MEHUYUBOTO MHpA, Pa3BUBAETCS OHUMaHUE 3HAYUMOCTH
1 OOIIHOCTHM MaTeMaTHYECKHX METOJOB IMO3HAHHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAyYHOT'0 MUPOBO33PEHUSI.

CognepxaHue Kypca HaIpaBJIEHO HA 3aKPEIUICHUE 3HAHUM, NOJYYEHHBIX IIPU U3YyYCHHUH
Kypca OCHOBHOM IIKOJIBI M Ha Ppa3BUTUE MPEICTABICHUNA O CIy4allHbIX BEJIUYUHAX U
B3aMMOCBS35X MEXKIy HHUMH Ha BaKHBIX IIPUMEpax, CIOKETbl KOTOPBIX IIOYEPIHYTHI W3
OKPY’KAOILIEr0 MHpA.

B cooTBeTcTBUM C yKa3aHHBIMM LIEJIIMH B CTPYKType y4eOHOro Kypca «BeposTHOCTH U
CTaTUCTHKa» CpeJHEW IIKOJbl Ha 0a30BOM YpPOBHE BBIJICJIEHBI CIEAYIOIUE OCHOBHbBIE
cojepxarenbHble JUHUU: «CiydailHble COOBITHSI U BEpOATHOCTH», «CiydaliHble BEIMYUHBI U
3aKOH OOJIBIIMX YUCEI.

BaxHyro dacTb Kypca 3aHMMaeT H3y4€HHE T[EOMETPUYECKOro M OMHOMHAIBHOIO
pacrnpefesieHuii M 3HAaKOMCTBO € MX HEIPEPBIBHBIMU AaHAJIOTaMH — IIOKA3aTEbHBIM H
HOPMAaJIbHBIM paclpeAcICHUsIMU.

Copnepxxanne nuHuM «CiydaiiHble COOBITHSI UM BEPOSATHOCTH» CIY)KUT OCHOBOM st
(dbopMupoBaHHUsA MPEICTABICHUA O paCHpe/eleHud BEPOSITHOCTEH MEXIYy 3HAYCHUSAIMHU
ClIyJaHbIX BEJIMYMH, a TAKKE 3Ta JIMHUSA HeoOXoIuMa Kak 0as3a JJIs U3y4eHHUs 3aKOHa OOJbIIMX
yucen — (pyHIAMEHTaJIbHOIO 3aKOHA, JEHCTBYIOIIEIO B MPHUPOJAE M OOIIECTBE M HMEIOILEro
MaTeMartuyeckyro  Qopmanuzanuio. Cam  3akoH  OOJBIIMX  YHMCed Ipejylaraercs B
03HAKOMUTENBHOU (hOpME ¢ MUHUMAJIbHBIM UCIOJIb30BAHUEM MAaTEMAaTHUECKOTO (popManu3ma.

Temsl, cBsI3aHHBIE C HENPEPBIBHBIMU CIIYyYalHBIMU BEJIMYMHAMM, aKIEHTUPYIOT BHUMaHUE
IIKOJIBHUKOB Ha ONMCAHMM M M3YYEHHMM CIy4alHBIX SBJICHUH C TMOMOILBIO HENPEPHIBHBIX
¢ynkuuii. OCHOBHOE BHUMAaHHUE YIENSIETCs T0OKA3aTeIbHOMY U HOPMaJIbHOMY pacIipelelIeHUsIM,
IpU OSTOM TMpeNnojaraeTcs O3HAaKOMHUTEIbHOE H3yYeHHe MaTepuana 0e3 JI0Ka3aTesbCTB
MIPUMEHSAEMBIX (DAaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha HU3YUYCHHEC KYypcCa ((BCPO}ITHOCTB U CTaTHUCTHKA» Ha 0a30BOM YPOBHE OTBOJUTCA 1 gac B
HCACIIO B TCUCHUEC KAXXI0T'0 Iroaa O6y‘-ICHI/I$I, Bcero 68 y‘Ie6HLIX YqacoB.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

[IpencraBnenue naHHBIX ¢ NMOMOUIbIO0 Tabmui U auarpamm. CpenHee apudmernyeckoe,
MeJuaHa, HauOoJsblllee M HaUMEHbIIeEe 3HAYEHUs, pa3Max, AUCIEPCUsT U CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB.

CriydaiiHple SKCIIEPUMEHTHI (OIBITHI) M CIy9ailHbIE COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonpl). BepodTrHocTh ciiydaiiHOTO COOBITHS. BIM30CTh 4acTOTBI MU BEPOATHOCTH COOBITHH.
CrnyyaiiHble OIBITH ¢ PABHOBO3MOKHBIMH 3JIEMEHTApPHBIMH COOBITUSIMU. BeposiTHOCTH cOOBITHIT
B OIBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepauuy HaJx COOBITHSIMH: IEpecedeHHe, 0ObEIUHEHHE, MPOTHUBOIOJIOKHbBIE COOBITHUS.
Huarpammsl Diinepa. @opmyiia ClI0KeHUS BEPOSATHOCTEN.

YcnoBHas BEpOATHOCTb. Y MHOKEHHE BEPOATHOCTEH. JlepeBO CllydallHOro 3KCIEPUMEHTA.
dopmyra nmoaHOM BepoaTHOCTH. HezaBucumbie COOBITHS.

KomOunatopHoe npaBuiio ymHoxeHus. IlepecranoBku u ¢aktopuan. Yuciao coueTaHuid.
Tpeyronbuauk [Tackansa. @opmyna 6uHoma HproToHa.

bunapHblii cimydaliHbIN ONBIT (MCTIBITAHKE), YCIEX U HeyAada. HezaBucHMble HCIIBITAHUSL.
Cepust He3aBUCHUMBIX HCHBITAaHUM a0 nepBoro ycrexa. Cepus HE3aBUCHMBIX HCIBITAHUN
beprymn.

CnyualiHass BenuuuHa. Pacrnpenenenue BepoATHOCTEH. [luarpamMma pacnpeneneHus.
ITpumeps! pacipeneseHuil, B TOM YHCIIe, TEOMETPUUECKOE U OMHOMUAIIBHOE.

11 KJIACC

UucnoBele  XapakTEPUCTHUKUA  CIYYalWHBIX BEJIWYUH: MAaTEeMaTHYECKOE OXKUJAHUE,
JTUCTIEPCHS U CTaHAAPTHOE OTKJIOHEHHE. [IprMepbl MpUMEHEeHNsT MaTeMaTHIECKOTO OXKHUIaHMs, B
TOM 4YHCJIE B 3a/JadyaX W3 IIOBCEJIHEBHOM >KM3HM. MareMaTHuecKoe OKHJIaHWEe OWHApHOU
CIyJaliHOM  BENWYMHBL. ~MaTeMaTH4YeCKOE€ OXHJAHUE CYMMBbI  CIyYalHBIX  BEJIMYHH.
MareMaTuueckoe 0)KUAAHNE U TUCIIEPCHs TEOMETPUUYECKOTO U ONHOMHUAIBHOTO PACIIPEICIICHUM.

3akoH OOJIBIIIMX YKCENI M €r0 POJib B HayKe, MpHUpoJie U oOmecTBe. BEIOOpOUHBIH MeTO
HUCCIIEJOBAHUM.

[IpuMepsl HENMPEPBIBHBIX CIy4alHBIX BEIMYHMH. [IOHATHE O TUIOTHOCTH pacIpecIICHHS.
3ajauu, NOpPUBOIAIIME K HOpPMalbHOMY pacrpezeineHutro. IloHstne o0 HOpMallbHOM
pacrpeiesiCHUH.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarnukay
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTHIO TPAKIAHCKOW MO3WUIMHM OOY4JalOMIerocs KaK akTHBHOTO U
OTBETCTBEHHOT'0 4IEHAa POCCHMCKOIrO OOIIEecTBa, MPEACTABICHUEM O MaTEeMaTHUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TPakKIAHCKOTO OOIIECTBa
(BBIOOPBI, OMIPOCHI M Tp.), YMEHHUEM B3aMMOJIEHCTBOBATh C COLMAIBHBIMU HMHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'pa)KIaHCKONW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOSAIIEMY POCCHMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB U POCCUMCKON MAaTEMATHYECKOW IIKOJIbI, K HCIOJb30BAHHUIO 3THUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEACHUS, CBA3aHHOTO C MPAKTHYECKUM TPUMEHEHUEM
JOCTHKEHUM HayKd W JEeSTeNIbHOCThIO Y4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B MOCTPOEHHUE
YCTOMYHMBOTO OYAYIIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIIeHUH, PacCyKIECHUW; BOCIPHUMUYUBOCTBIO K
MaTeMAaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOro M Oe3omacHoro oOpasza *U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3I0POBBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (uznueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYAOJIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHOM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHBIE
KU3HEHHBIC IUIAaHBl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHUYeCKOMY OOpa30BaHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSHDKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pelIeHNU NTPAKTUYECKUX 3a]]a4 MaTeMaTUYECKON HAaIIPaBICHHOCTH.

JK0JI0rHYecKOe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TMOHUMAHHEM BIHUSHUSA COILUAJIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHUECKUX MpoOJieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU U pPelIeHUs 3ajad B 00JacTU OKpYXKAIOIIeH cpelpl, MIaHupOBaHUS
MOCTYINKOB U OLIEHKH UX BO3MOXHBIX MOCJIEICTBUN JIJISl OKPYKAIOUIEH Cpeibl.

IleHHOCTH HAYYHOIO O3HAHHUA:

Cc(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKON HAayKH KakK cgepbl



YeJIOBEYCCKOM JACATCIIBHOCTH, OTAIlOB eé Pa3BUTHA U 3HAYUMOCTH JIA pa3BUTUS LUBHUIIU3AIUU,
OBJIAACHUCM S3BIKOM MAaTCMAaTHUKU U MaTeMaTH4eCKOM KYHBTypOﬁ KakK CpCACTBOM IIO3HAHUA
MHpa; TOTOBHOCTBIO OCYHICCTBJIATH MNPOCKTHYIO MW  HCCICAOBATCILCKYIO ACATCIBHOCTD
HHAUWBUAYAJIBHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OeliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSAMU,  YHUBEPCATbHOIMU — PecYIsAMUGHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a3068bix
KOZHUMUBHBIX NPOYECco8 00yHarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYHCAIOWe20 MUpd,
npuMeHeHUe 102U4eCKUX, UCCLe008ameNbCKUX Onepayull, yMeHull pabomams ¢ uHghopmayuet).

Ba3oBble 1ornyeckue neicTBus:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY TMOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIaCCH(HUKAIINN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCIPHHUMATH, (JOPMYIUPOBATH W MPEOOPA3OBHIBATh CYKJCHUS: YTBEPAUTEIbHBIC U
OTpHUIATENIbHBIC, SAMHIYHBIC, YaCTHBIC U OOIIHE; YCIIOBHBIC,

® BBISIBIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIOJCHUAX M YTBEPXKACHUSIX; Npeuiaratb KPUTCPUU ISl BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JenaTh BHIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX W MHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKITIOUEHUI TI0 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTHUYCCKUX YTBEPIKICHHUH (TIPSMbIC
U OT TPOTHBHOTO), BBICTPaWBaTh AapPryMCHTAIMIO, MPHBOJIUTH NPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHS M BBIBO/IBI;

e BBIOMpATh CIOCOO pemieHus y4eOHOU 3amayn (CpaBHUBATh HECKOJBKO BAapHUAHTOB
peleHusi, BEIOUpaTh HauOoJee MOIXOAANINN ¢ yIETOM CaMOCTOSITEIIbHO BBIJCICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

® UCMOJB30BaTh  BOMPOCHI  KAaK  HWCCIEAOBATCIbCKUH  WHCTPYMEHT  IIO3HAHUS;
(dbopMynHpoBaTh BOIPOCHI, (PUKCUPYIOIIHE MPOTHBOPEUHUE, MPOOIEMY, YCTAaHABIUBATh
HUCKOMOE U JIaHHOe, (OPMHPOBATh THUIOTE3y, APTYMEHTHUPOBATh CBOK TMO3HIIHUIO,
MHEHHC;

® TPOBOJUTH CAMOCTOSTEIFHO CIUIAHUPOBAHHBIA OKCIEPUMEHT, HCCIICAOBAaHUE TIO
YCTAHOBJICHHIO OCOOCHHOCTEW MAaTeMaTHYECKOro OOBEeKTa, SIBJIICHHs, Ipoliecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SIBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OpMyTUpoBaTh OO0OOIIEHHS W BBIBOJABI 1O  pe3yabTaTaMm
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIEHU;

® [POTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAK)KE BBIABUTATh MPENOIOKEHHUS
0 €ro Pa3BUTUU B HOBBIX YCIOBHUSX.

Padora ¢ undopmanueii:

® BBIABIATH JehUIUTH WH(OPMAIIUK, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETa HA BOIPOC U
JUIS PEIICHUS 33]1a9H;



BbIOMpaTh MH(POPMAIMI0 M3 HCTOYHMKOB pA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMAaTH3UPOBAaTh U HMHTEPIPETHUPOBATh MH(OPMAIMIO PA3IMYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh HMH(POPMALMIO, TPEACTaBIATE €€ B  pa3iMyHbIX (opMmax,
WJLTIOCTPUPOBATH IPahuIecKu;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMM IO CaMOCTOATENBbHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) YHuueepcanvuvie KOMMYyHUKamueHbwle Oelicmeus, 00ecnedusaom c@hopmuposanHocms
COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U (GOPMYIHPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUAMU U LIEIAMU
oOlIeHMs; SCHO, TOYHO, I'PAaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOJy pEelIeHMs 3aaul, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3ynbTar;

B X0/i€ 00CYX/IeHHU 3a7aBaTh BOIPOCHI 110 CYIIECTBY 00CYXKIaeMON TeMbI, IPOOIEMBI,
pemiaeMol  3ajaud, BbICKA3bIBaTh UJEW, HAICJIEHHbIE Ha TOUCK pPEeIIeHUs;
COMOCTABJIATh CBOU CYXKICHHMS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXHBaTh pa3IMuue U CXOJCTBO MO3UILINN; B KOPPEKTHOU popme GpopMynHpoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

MIPE/ICTaBIATh PE3y/bTaThl PEHICHUs 3a7auu, IKCIEPUMEHTA, UCCIeI0BaHUsS, TPOEKTa;
CaMOCTOSTEJIBHO BBIOMpaTh (popMaT BBICTYIJIEHHA C y4€TOM 3a/ad IpPE3eHTAlUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunyecTBo:

MOHUMAaTh M WCIIOJIb30BaTh MPEUMYILNECTBA KOMAHIHOW W WHAWBUIYAJIBHOW pabOTHI
NpH pEUICHWH Y4YeOHBIX 3a/a4, NPUHUMATh IIellb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPTaHM3AIMI0O COBMECTHOM pPa0OTHI, pachpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCS, OOCYKIATh TMPOILECC M pe3yiabTar paboThl; 0000IIaTh MHEHHSI
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B TPYMIOBBIX GopMax paboTsl (00CykaeHHs, 0OMEH MHEHUM, «MO3TOBBIC
IITYPMBI» M WHBIC), BBIMOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JCWCTBUS C IPYTUMU YWICHAMU KOMaH/Ibl; OI[CHMBATh KAYeCTBO CBOETO BKJIa/a B OOIIHIA
MPOIYKT 110 KPUTEPHSIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhoie pecynamuenvle oeticmaus, 0becneuusarom Gopmuposanue CMoiCilo8bix
YCMAaHOBOK U IHCUZHEHHBIX HABLIKOB JIUYHOCNIU .

Camoopranuszanmsi:

COCTaBIIAATh IUIAH, AJITOPUTM pEUICHHUS 3aJayd, BBIOMPATH CIOCOO pemieHHs ¢ y4EToM
HMMEIOILIUXCA PEeCypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMaLIHHL.

CaMOKOHTPOJIb:

BIIQJIETh HAaBBIKAMU TIO3HABATENBbHON pedIeKcuu Kak OCO3HAHMUS COBEPIIAEMBIX
JNEHUCTBUI M MBICIUTENBHBIX MPOIECCOB, WX PE3YNbTaTOB; BIAJAETh CHOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI MpoLEecca M pPe3yjbTaTa pPEelIeHHUs MaTeMaTU4YeCKOu
3aa4H;

MPEABUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUM 3a/layd, BHOCUTH
KOPPEKTHUBBI B JICATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAMIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;



® OIICHMBAaTh COOTBETCTBHE pE3yJlbTaTa LEIA W YCIOBUSAM, OOBSCHATH TNPUYMHBI
JOCTUXKEHUS] WIM HEJOCTWKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

UuTath U CTPOUTH TAOJIULIBI U JUATPAMMBI.

OnepupoBaTb MNOHATUSAMHU: CcpeaHee apudMeTHdyeckoe, MeauaHa, HauOoJbIIee,
HauMEHbIIIee 3HaueHUe, pa3Max MacCHBa YUCIIOBBIX JIAHHBIX.

OnepupoBaTh MOHATUSAMU: CIIYYalHBIM 3KCHEPUMEHT (OMBIT) M CiIydyailHOe COOBITHE,
AJIEMEHTAapHOE COOBITHE (3JEMEHTAPHBIA MCXOJ1) CIIy4allHOTO OIbITa; HAXOAUTh BEPOSTHOCTH B
OTBITaX C PABHOBO3MOKHBIMH CITydalHBIMU COOBITUSIMM, HAXOJAUTh U CPABHUBATh BEPOSITHOCTH
COOBITHI B U3YYEHHBIX CIIy4allHbIX IKCIIEPUMEHTAX.

Haxomute u popmynupoBaTh COOBITHS: TIEpeCeUCHUE M OOBEIUHEHNE aHHBIX COOBITHH,
coObITHE, MPOTHBOIIOJIOKHOE JaHHOMY COOBITHIO; TOJIb30BAThCA JHarpaMMaMu OWjepa u
(bopMyIoii ClI0KEHUS BEPOSITHOCTEH MPH PEIISHNH 3a/1au.

OnepupoBaTh MOHATHUSMU: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHSA; HAXOJAWUTh
BEPOSITHOCTH C MMOMOUIBIO ITPaBHJIa YMHOKEHHUS, C TIOMOIIIBIO JIepeBa CIIy4aifHOTO OIIbITA.

[IpumeHsTh KOMOMHATOPHOE MPABHUIIO YMHOKEHUS MPU PEILICHUH 3a/1a4.

OnepupoBaTh MOHATHUSAMH: HCIBITAHWE, HE3aBUCHUMbIE HCIIBITAHUS, CEpUsS HCIBITAHUM,
ycrex U HeyJada; HaXOJIUTh BEPOSTHOCTH COOBITHH B CEpUM HE3aBHCUMBIX HCIBITAHUN 0
MEPBOTO yCIeXa; HaXOUTh BEPOSITHOCTH COOBITHI B CEpUU UCTIBITaHUN bepHysum.

OnepupoBaTh TMOHATHSAMH: CiIy4dallHas BEJIWYMHA, PACHPEACIICHUE BEPOSATHOCTEH,
JyarpaMma pacrpeeseHus.

11 KJIACC

CpaBHI/IBaTI) BCPOATHOCTH 3HAYCHHI cnyqaﬁHoﬁ BCJIIMYUHBI 110 PaCOpCACICHUIO HIU C
IIOMOIOBIO JUarpaMm.

OHepI/IpOBaTb IIOHATHUEM MATEMATHYCCKOI'O OXWIAaHWA; IPUBOAWTL IIPUMCEPBI, KakK
IIPUMCHACTCA MAaTEMAaTUYCCKOC OXHIAHUE CHy‘l&ﬁHOﬁ BCIIMYHMHBI HAXOJHUTh MAaTCMaTU4YCCKOC
OKNJAaHUC 11O JaHHOMY pacCIIpCACIICHUTO.

HNmets npeaACTaBJICHHUC O 3aKOHC OOJIBIINX YHCEIL.

HNmets npeaACTaBJICHHUEC O HOPMAJIbHOM PACIIPCACICHUHN.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m OporpaMMB Beero KO;TpOJIbeIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoThI padoThbI pecypesI
1 [IpencraBieHue JaHHBIX U ONHUCATEIbHAS 4 bubnuorexa [JOK
CTATUCTHKA https://m.edsoo.ru/e0b7b0f1
, | S ommo e o, | L Dm0k
P https://m.eds00.ru/e0b7b0f1
AJIeMEHTapPHBIMHA UCXOIaAMH
3 Omneparuu HaJ| COOBITHSMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSTHOCTEH https://m.edsoo.ru/e0Ob7b0fl
4 ot oo, s moHo 6 bumnorexa LIOK
v » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH M HE3aBUCHUMOCTh COOBITUIA
bu6mmoreka [JOK
5 JMEMEHTH! KOMOHHATO PHKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepun ocaeI0BaTeIbHBIX HCIBITAHUN 3 1 Eubmrorexa OK
P A https://m.edsoo.ru/e0b7b0f1
7 Ciy4JaliHbIe BEJIMYMHEI U PacIIpeaelICHUs 6 Eubmorexa OK
yi pactipelt https://m.edsoo.ru/e0b7b0f1
. bubnuoreka [JOK
8 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUI 5 2 https://m.eds00.ru/e0b7b0fl
OBIIEE KOJIMYECTBO YACOB I10 34 2 5

I[TPOTPAMME



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KVIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM KonTpoabnbie | IpakTiueckue (undgposrbie)
NPOrpaMMmblI Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 MaremaTtuueckoe OXuJaHue CIydaiHon 4 bubnuorexa [JOK
BEJINYMHBI https://m.edsoo.ru/5fbc5dcl
2 Jlucniepcust ¥ CTaHIAPTHOE OTKIOHEHUE 4 1 bubnuorexa [JOK
CIy4ailHOW BEJIIMYMHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3axon bompuImX HHcen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI 2 bubnuoreka [IOK
(pacmipenienenus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
> HopmasbHoe pacripezieneris 2 . https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpEeHue, 0600IICHNE 1 19 5 bu6mmoreka [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 34 2 3

I[TPOTPAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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INOYPOYHOE IINTAHUPOBAHHUE

11

10 KJIACC
No KoJsnyecTBo yacoB Jara DJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoabubie | IlpakTuueckue W3yeHus o0pasoBaTejibHbIe
padoThI padoThI pecypchl
1 [IpencraBnenue naHHBIX C 1 bubnuorexa [JOK
MIOMOII[BIO TAOJIHIL M JHarpaMM https://m.edsoo.ru/25c6d12b
Cpennee apudmeTndeckoe,
MeaHa, HauOoJbIlee U
2 HaI);MeHB’IHee 3HAYEHUS, pa3zMax 1 bubmorexa IOK
’ ’ https://m.edso0.ru/dd00738d
TMCTIEPCHS, CTAHIAPTHOE
OTKJIOHEHHE YHCITIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeraHa, HauOoJbllee U
3 HalfMeHb’I_Hee 3HAYCHMSI, pa3mMax 1 bubmorexa [TOK
’ ’ https://m.edso0.ru/98645f6¢c
JHCTIepCHsi, CTAaHIaPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeraHa, HauboJbIlIee u
4 HalfMeHL,mee 3HAYEHUS, pa3Max 1 bubmorexa [IOK
’ ’ https://m.edsoo.ru/7¢9033a8
JHCTIepCHsi, CTAaHIaPTHOE
OTKJIOHEHHUE YUCJIOBBIX HAOOPOB
CrnyyaitHbie SKCIIEPUMEHTHI
5 (OMBITHI) U CIy4YalHbIE COOBITHUS. 1 bubnunoreka [JOK
DeMeHTapHbIe COOBITHS https://m.edsoo.ru/347c1b78
(ncxopl)
BeposTHOCTB ciiy4aitHOTO
6 coObITHs. BeposiTHOCTH cOOBITHI 1 bubnunoreka [JOK

B OIIbITax ¢ paBHOBO3MOKHBIMU
QJICMCHTApPHBIMU COOBITUSIMHU

https://m.edsoo.ru/64d75244



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244

12

BeposTHOCTB CiiydaitHOTO

bubmmoreka [{OK

! coObiTus. [IpakTrueckas pabora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJl COOBITHSMU:

8 nepeceueHue, 00beIMHEHUE bubnuorexa [JOK
COOBITHH, TPOTHBOIIOJIOKHBIC https://m.edsoo.ru/221c622b
coObITuA. [lnarpamMmmel Ditsiepa
Omneparuu HaJl COOBITHSMU:

9 nepeceveHue, o0beJMHEHNE bubnuorexa [JOK
COOBITHH, TPOTHBOIIOJIOKHBIC https://m.edsoo.ru/cc10cle?
coObITus. [lnarpammsl Diinepa

10 dopmyia cIoKeHU bubnuoreka [IOK
BEPOSTHOCTEH https://m.edso0.ru/3057365d
VYcnoBHas BEpOSTHOCTb.

11 YMHOXXEHHE BEPOATHOCTEM. bubmuorexa [JOK
JlepeBo citydaitHOro https://m.edsoo.ru/9a408d25
JKCIIEPUMEHTA
VYcnoBHast BEpOATHOCTD.

12 YMHOXXEHHE BEPOATHOCTEH. bubnuorexka [JOK
JlepeBo cirydaitHOro https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
YcioBHas BEPOSATHOCTb.

13 YMHOXEHUE BEPOSITHOCTEH. bubnnoreka [JOK
JlepeBo ciydaitHOTO https://m.edsoo.ru/47fb6b11
JKCIIEPUMEHTA

14 dopmyrna MOJTHONU BEPOATHOCTH bubmorera [IOK

https://m.edsoo.ru/15941bec

15 ®opmyIa MoJHOM BEPOATHOCTHU E’::S:%ﬁi%igoorﬁ/a%clSCS

16 dopMyiia MOJIHON BEPOATHOCTH. bubnuoreka [IOK

HeszaBucumbie cOOBITHS

https://m.edsoo.ru/e3dd5ac9



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
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17 Kontponsnas pabora bubmmorexa LHOK
https://m.edso0.ru/29dc6ch9
18 KombOunaTopHoe npasuiio bubnuorexa [JOK
YMHOKCHHUS https://m.edso0.ru/2270cf70
bubmmoreka [{OK
19 Mepectaropkn i dakTopHan https://m.edsoo.ru/d58ce6d1
. bubmmoreka [{OK
20 Hueno coteranit https://m.edso0.ru/7904dfb0
21 Tpeyronbnauk [lackana. @opmyna bubnuoreka [IOK
ouroma HerotoHa https://m.edsoo.ru/fa47998f
bunapHbIii cy4ailHBIN ONBIT
WCIIBITAHU nex U H Ja.
22 %‘IGCSaBHiHMeI))I’e};(I:CFfBITaHHez:H ée?)nﬂ bubmorera [TOK
N https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCIIBITAHUN 10
MIEepBOro ycrexa
23 Cepusi HE3aBUCUMBIX HUCITBITAHUIA bubmuorexa [JOK
Beprymmu https://m.edsoo.ru/e9572a68
Cepusi HE3aBUCUMBIX UCIIBITAHUMN.
o [IpakTrueckas padoTa ¢ bubnuoreka [JOK
HCIIOJB30BAHUEM JIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOJINILL
25 CnyvaiiHas BenuuuHa bubmorexa HOK
https://m.edsoo.ru/639be9aa
26 Pacnpenenenue BeposiTHOCTEH. bubnnoreka [JOK
Jlmarpamma pacrpeaeieHus https://m.edsoo.ru/6dc7{f39
27 CymMa u npousBesieHue bubnunoreka [JOK
CITy4ailHBIX BEINYHUH https://m.edsoo.ru/51b7ed5f
o8 CymMa 1 npousBesieHuE bubnunoreka [JOK
CIlyJalHbIX BEJTMYUH https://m.edsoo.ru/c2757cc3
29 [Ipumepsl pacnpeeneHnii, B TOM bubnuoreka [IOK



https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3

14

YHCIIC TEOMETPUUYECKOE U
OMHOMHUAJIBHOE

https://m.eds00.ru/91e08061

[Ipumeps! pacripeniesieHuid, B TOM

bubmmoreka [{OK

30 ;E;J;;;Z?Iﬁzgmecme " 1 https://m.edsoo.ru/5afff05f
31 [ToBTOpEHue, 06001mEeHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allMs 3HAHUH https://m.edsoo.ru/0f4d3cd7
32 [ToBTOpEHue, 06001mEeHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allMs 3HAHUH https://m.edsoo.ru/e0la3dc4
33 HroroBast KoHTpOJBbHAS paboTa 1 Eggg?lﬁzzziﬂﬁlw%aem
34 [ToBTOpEHue, 06001EeHNE U 1 bubnuoreka [IOK
CHCTeMAaTH3allMs 3HAHUI https://m.edsoo.ru/1ddca5e0
OBLIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KJIACC

15

Ne

n/
n

Tema ypoka

KoaudecTBO 4acoB

KoHuTtpous
HbIE
padoThI

Bce
ro

IIpakTHye
CKHe
padoTsI

Jara
u3yue
HUS

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTtejibHbIE

pecypchbl

[ToBTOpEHME,
000011eHNE,
CHCTEeMaTH3aIl
WS 3HAHUIA.
Crnyuaiinbie
OITBITHI U
BEPOSTHOCTH
CIy4alHbIX
COOBITH.
Cepun
HE3aBHCUMBIX
UCIBITAaHUH

bu6mmoreka [IOK
https://m.edso0.ru/43
0d330a

[ToBTOpEHME,
00o01enue,
CHCTEeMaTH3aIl
WS 3HAHHM.
Cnyvalinbie
OIBITHI U
BEPOSITHOCTH
CIIy4alHbIX
COOBITHIA.
Cepun
HE3aBUCHUMBIX
HCITBITAHUH

bu6moreka [IOK
https://m.edso0.ru/a5
732292

[ToBTOpEHME,
000011IeHHE,
cHUcTeMaTHh3aIl
WSl 3HAHHM.
Cnyyqaiinble
OIIBITHI ¥
BEPOSTHOCTH
CIIy4JailHbIX
COOBITHH.
Cepun
HE3aBUCHUMBbIX
HUCIIBITAHUN

bubmuoreka [JOK
https://m.edso0.ru/07
a5e861

[ToBTOpEHue,
0000111eHHE,
cucTeMaTusail
WSl 3HAHWM.
Cnyyaiinble

bu6mmoreka [JOK
https://m.edsoo.ru/32
bc29bf



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/32bc29bf
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OIIBITHI ¥
BEpPOSTHOCTH
CIy4arlHbIX
CcOOBITHIA.
Cepun
HE3aBUCHUMBIX
HUCIBITAaHUN
[Ipumepsr
e BuGorea 10K
5 OT'0 OHKHIAHHS https://m.edsoo.ru/ea
27084d
(cTpaxoBaHnue,
JoTEpEs])
Marematudec
KO€ OXHUIaHNE bubnuorexa [JOK
6 CYMMBI https://m.edsoo.ru/Oa
CITy9qaiHbIX defe9e
BEJTMYHH
MaremaTudec
KO€ OXKHJTaHUE
reomMeTprHcecK bubnuorexa [JOK
7 orou https://m.edsoo.ru/20
OMHOMUAJIBEHO
de2fc2
ro
pacmpeneneHu
"
MaremaTudec
KO€ OKHJIaHUE
FEOMCTPHHCCK bubnuorexa [JOK
8 g;?{ZIMnaano https://m.edsoo.ru/17
b0e769
ro
pacrnpeneneHu
i
Hucnepcus u bubmuoreka [JOK
9 CTaHJapTHOE https://m.edsoo.ru/bc
OTKJIOHEHHE c67f76
Hucnepcus u bubmuoreka [JOK
10 CTaHJApTHOE https://m.edsoo.ru/bf
OTKJIOHEHHE 78aad6
Hucnepcun
TEOMETPUUECK
oro u bubmuoreka [JOK
11 OMHOMHAIBHO https://m.edsoo.ru/4b
ro 5a495e
pacnpeneneHu

s



https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/4b5a495e
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IIpakTnyeckas
pabora ¢ but6moreka [IOK
12 HCII0JIb30BAHU https://m.edsoo.ru/a5
eM 3cd884
AIEKTPOHHBIX
Ta0JIHI]
3aKkoH
0OJBIINX bubmrorexa [JOK
13 ;p;:gg. } https://m.edsoo.ru/94
POYHBIH ddc34a
METOJI
HCCIICTOBAHMIA
3aKkoH
OOJIBIINX bubmmorexa [JOK
1 gifgg. } https://m.edsoo.ru/cf
POYHBIN 23b369
METO/I
HUCCIIEI0OBaHUI
IIpakTnyeckas
pabora ¢ Bubnurorexa [TOK
15 gncanonbgoBaHH https://m.edsoo.ru/6¢
1d11a6
AIEKTPOHHBIX
Ta0JIUII
Hrorosas bu6moreka [IOK
16 KOHTPOJIbHAS https://m.edsoo.ru/7e
pabota 37918t
ITpumepsnt
HEeTIPEPBIBHBIX
CIIy4ailHbIX
BCJIMYMH.
OyHKUMA bubmmoreka [IOK
17 ngé);HOCTH https://m.edsoo.ru/9f
2 penesneHn 5b423d
PaBHOMepHOE
pacrnpeneneHu
€ U ero
CBOMCTBA
IIpumepst
HEMpPEePBIBHBIX
CITy4alHbIX bubmmoreka LIOK
18 Jé)eanHH. https://m.edsoo.ru/bl
YHKIUS c2712¢
IUIOTHOCTHU
pacnpeneneHu

S.



https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/b1c2712e
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PaBHOMepHOE
pacrpeneneHu
€ U €ro
CBOICTBA

19

3amaun,
MIPUBOISIIINE
K
HOPMaJIbHOMY
pacmpeneneHu
10. OyHKIMSA
IUIOTHOCTH U
CBOMCTBA
HOPMaJILHOTO
pacmpeneneHu
s

bubmmoreka [{OK
https://m.edso0.ru/97
c19159

20

[TpakTrueckas
pabora ¢
WCIIOJIb30BaHU
eM
AIEKTPOHHBIX
TaOJINIL

bu6moreka [IOK
https://m.edsoo.ru/1f
1f9ad9

21

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTHU3all
WS 3HAHUIA.
OmnuncarenbHas
CTaTHUCTHKA

bu6moreka [IOK
https://m.edso0.ru/72
953f4c

22

[ToBTOpEHME,
0000111eHHE U
CHCTEeMAaTHU3all
WS 3HAHUI.
OmnucarenbHas
CTaTHUCTHKA

bu6mmoreka [JOK
https://m.edso0.ru/b6
99ad0c

23

IToBTOpEHME,
000011IeHNE U
CHCTEMAaTHU3Aall
WS 3HAHWM.
OnBITH C
PaBHOBO3MOX
HBIMU
3JIeMEHTapHbI
MU
COOBITHSIMH

bubmuoreka [JOK
https://m.edsoo.ru/3f
chacf9
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[ToBTOpEHue,
0000111eHHE U
CHCTEeMAaTHu3all
WS 3HAHUH.

bu6mmoreka [JOK
https://m.edsoo.ru/53
8fd7cf



https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/538fd7cf
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OMBITHI C
PaBHOBO3MOXK
HBIMH
AJIEMEHTAPHBI
MH
COOBITHSIMU

25

[ToBTOpEHME,
o0o0mienue u
cUCTEMaTH3aI]
Ysl 3HAHU .
Brruncienue
BEPOSITHOCTEN
COOBITHH C
MIPUMEHEHHUEM
dbopmyn u
rpaduyeckux
METOJIOB
(KkoopavHAaTHA
s TIpsiMast,
NEPEBO,
auarpaMmma
Diinepa)

bubmmoreka [{OK
https://m.edsoo.ru/27
291015

26

[ToBTOpEHME,
00o001eHne u
cucTemMarusarg
Vsl 3HAHUM.
Brruncienue
BEPOSITHOCTEH
COOBITHIH C
MIpUMEHEHHEM
dhopmyn u
rpaduIecKux
METO/IOB
(koopHaTHA
s psimas,
JiepeBo,
auarpamma
Diinepa)

bu6mmoreka [JOK
https://m.edsoo.ru/dc
Qadb6ca
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[ToBTOpEHuUE,
00001eHNe U
cucTeMaTu3arl
Ysl 3HAHU M.
Brruncnenue
BEPOSITHOCTEN
coObITHI C
MIPUMEHEHHUEM
bopmyn u
rpaduuecKux

bu6mmoreka [JOK
https://m.edso0.ru/59
641277



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/5964f277
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METOJIOB
(koopuHaTHA
S Ipsimas,
JIepeBo,
ararpamma
Diinepa)

28

[ToBTOpEHME,
o0o0mienue u
cUCTEMaTH3aI]
Ysl 3HAHU .
Brruncienue
BEPOSITHOCTEN
COOBITHH C
MIPUMEHEHHUEM
dbopmyn u
rpaduyeckux
METOJIOB
(KkoopavHAaTHA
s TIpsiMast,
NEPEBO,
auarpaMmma
Diinepa)

bubmmoreka [{OK
https://m.edsoo.ru/e7
1debe4d

29

[ToBTOpEHME,
00001IeHNE 1
cucTemMarusarg
Ysl 3HAHU .
Cinyyaiinbie
BEITUYUHBI U
pacnpeneneHu
s

bu6moreka [IOK
https://m.edso0.ru/00
b2efb3
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[ToBTOpEHME,
00001IeHNE 1
cucTemMarusaig
Ysl 3HaAHUH.
Cnyyqaiinble
BEITUYUHBI U
pacnpeneneHu
s

bubmuoreka [JOK
https://m.edsoo.ru/1c
c2dfsf
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[ToBTOpEHue,
00001IeHHE 1
CHCTeMaTHu3aIl
WS 3HAHUM.
MaremaTuuec
KO€ OKHJIaHHE
CIIy4aiiHOM
BEJIMYUHEI

bu6mmoreka [JOK
https://m.edsoo.ru/ae
a1298c

32

[ToBTOpEHME,

bu6mmoreka [JOK



https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/aea1298c
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0000111IEeHNE U
CHCTEMAaTHU3all
WS 3HAHWH.
MaremaTudec
KO€ OXKHJIaHUE
CIIy4alHOU
BEJIMYUHEBI

https://m.edso0.ru/64
0a8ebf

Hrtorosas
KOHTPOJIbHAS
pabota

33

bu6mmoreka [IOK
https://m.edsoo0.ru/Of
d6d597

IToBTOpEHNME,
000011IeHNE U
CHCTEeMaTH3aIl
WS 3HAHUHN

34

bu6mmoreka [IOK
https://m.edso0.ru/50
06273e

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34

IMPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeMeTHbIe Pe3y/IbTaThl 0CBOEHUs OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero o0pa3oBaHus
pe3yJibTaTa
6 Teopust BEpOATHOCTEN U CTATHUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOIUIIBI M AHATPAMMBI
OnepupoBaTh MNOHATHSAMH: cpelHee apudmernyeckoe, MeIHaHA,
6.2 HauOoJblllee, HauUMEHbIIEe 3HAUEHUE, pa3MaX MacCHUBa YHUCIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSAMHU: CIyYalHBI  JIKCIEPUMEHT (OMBIT) U
ciydaifHOe COOBITHE, dJIEMEHTapHOE COOBITHE (PIEMEHTapHBIA HCXOJ)
6.3 CIIy4allHOTO  ONBITA; HAXOJIUTh  BEPOSITHOCTH B  ONBITax C
PaBHOBO3MOXHBIMU CIYYalHBIMU COOBITUSIMH, HAXOAWTb W CPAaBHUBATH
BEPOSITHOCTH COOBITHI B M3YYEHHBIX CITYYalHBIX SKCIIEPUMEHTAX
Haxomute u dopmynupoBaTh COOBITHSA: MepeceueHue U OObEIUHEHHE
6.4 JTAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOXHOE TAaHHOMY COOBITHIO;
MOJIb30BAaThCA ~ JIuarpamMmamu  Oiinepa u  Qopmynoi  clokeHus
BEPOSITHOCTEH MPH pEIIeHUH 33124
OnepupoBaTh TOHSTHUSIMU: YCJIOBHAas BEPOSTHOCTb, HE3aBUCHUMBbIC
6.5 COOBITHSI; HAXOJUTH BEPOSITHOCTH C MOMOIIBIO MpaBUiIa YMHOKEHHUS, C
MIOMOIIIBIO JiepeBa CIY4aHOTO OIbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE MPABIIJIO YMHOKEHUS IPU PEIICHUH 3a71a4
6.7 OnepupoBaTh MOHATUSAMH: UCIIBITAHUE, HE3aBUCUMBIC UCIIBITAHUS, CEPUS
' WCIBITAHUMN, YCTIEX U HEeyJayda; HaXOJUTh BEPOSTHOCTU COOBITUH B CepUu



https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e
https://m.edsoo.ru/5006273e
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HE3aBUCHUMBIX HUCIIBITAHUM 1O IEPBOrO yclexa, HaXOAUTb BEPOSTHOCTH
coOBITHH B cepuu HcnbITanuil bepHyim

OnepupoBaTb NOHATUSAMHU: CllydailHass BEIMYMHA, paclpeiesieHue

6.8 BEPOSITHOCTEN, AMarpaMma pacrnpeaeacHus
11 KJIACC
Kon .
HpoBepsieMOro IIpoBepsiembie NpeMeTHbIe Pesy.IbTaThl 0CBOEHHs! OCHOBHOM
pesyaLTaTA o0pa3oBaTe/IbHOM MPOrPaMMbI CpeiHero o01ero 00pa3oBaHus
S) Teopust BeposiTHOCTEN U CTaTUCTUKA
51 CpaBHHMBaTh BEPOSTHOCTH 3HAYCHHM CIIy4ailHOM BEJIMYMHBI  I10
pacnpeesIeHUI0 WIH C MOMOUIBIO JHarpaMM
OnepupoBaTh TOHSATHEM MAaTEMaTHYECKOIO OKHUJAHUS, IPUBOJIUTH
59 NMPUMEPl  TOTO, KK MPUMEHACTCA  MATEMATHYECKOS  OKNIaHUE
CIydallHOM BEJIMYUHBI, HAXOJWUTh MaTEMaTHUYECKOE OXHJaHuEe IO
JTAHHOMY paclpeIesIeHUI0
5.3 Nwmets npencTaBieHne o 3aKk0He OOJIBIINX YHCET
5.4 Hmets npencTaBieHre 0 HOPMaJIbHOM PACTIPEACICHUT
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

6

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBnenne HaHHBIX € MOMONIbI0 Tabmun wu  guarpamMm. CpenHee
apudmernueckoe, MenuaHa, HauOoJbIIee W HAMMCHbBIIEEC 3HAYCHUS, pa3Max,
JMCTICPCHUS ¥ CTAHJIAPTHOE OTKJIOHCHHE YHCIIOBBIX HA0OPOB

6.2

CnyvaiiHple SKCHEpUMEHTHI (OMBITHI) W ClydaliHble COOBITHSA. OJEeMEHTapHbIE
cobObITusa (MCcXoAbl). BeposaTHOCTh citydailHOTO cOOBITHUS. BIM30CTh 4YacTOTHI U
BEPOSITHOCTH cOObITUN. CiydaifHble ONBITHI C PABHOBO3MOXHBIMU 3JI€MEHTApHBIMU
coObITusiIMH.  BeposiTHocTH  cOOBITUH B OmbITaX € PAaBHOBO3MOXHBIMU
AJIEeMEHTApPHBIMH COOBITUSIMHU

6.3

Oneparun  HajJ COOBITUSIMH: TIEpeceYeHue, OOBEAUHECHHE, MPOTHUBOTIONOXKHBIC
coObITus. {narpammsl Diinepa. opmyria cioxkeHUs] BEpOSTHOCTEN

6.4

VYcnoBHas  BEpOSATHOCTb. YMHOXKEHHME BEpOSATHOCTEH. JlepeBO  CilydallHOTO
skcriepuMenTta. dopmyrna mosHOM BeposiTHOCTH. HezaBucrumMbie COOBITHS

6.5

KombOunaropnoe mpaBuino ymHoXeHus. IlepecranoBku u ¢akropuan. Yucio
couerannii. TpeyronpHuK [lackams. @opmyna bunoma HeroToHa

6.6

bunapHblii CiydaiiHBId OMBIT (WCIBITAaHUE), ycleX W Heynada. HeszaBucumpbie
ucnbiTanua. Cepus HE3aBHUCUMBIX UCHBITAaHUN 10 mepBoro ycmexa. Cepus
HE3aBMCUMBIX UCIIBITAHUN bepHyin

6.7

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHOCTEN. JlnarpamMmma pacnpenesneHus.
[Ipumepsl pactpenienieHnii, B TOM YHCIIe TeOMETPUIECKOe U OMHOMUAIbHOE

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

5

Teopust BEpOSITHOCTEH U CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTUKU CIIYYalHBIX BEJIMYUH: MaTeMaTH4YEeCKOe OXKUIAaHUE,
JCTIepCUsl U CTaHIApTHOE OTKIOHEeHHe. [IpuMepsl mpUMeHeHus: MaTeMaTH4YeCKOTro
OXKUJAaHMS, B TOM YHCIE B 3a/layaxX M3 MOBCEJHEBHOW XHM3HU. MaTemaruueckoe
OXXKHJaHHe OWHAPHOM CllydyallHOH BENWYMHBL. MaTeMaTH4ecKOoe OXUAAHUE CYMMBI
CIIydailHbIX BEIMYMH. MaTreMaTudeckoe OXHAaHUE U TUCIEePCUsl T€OMETPHUECKOTO
1 OMHOMUAJIBHOTO pacIpeieIeHHM

5.2

3akoH OOJBIIKUX YHCEN M €ro posib B HayKe, Mpupoje u obmectBe. BribopouHbIit
METO]I UCCIIeI0OBAaHUN

5.3

HpI/IMepLI HCTMIPCPBIBHBIX CJ'Iy’-IB.fIHBIX BCJIMYHH. Ilonsarue 0 IJIOTHOCTH
pacnpeaciiCHu. 38.)13.‘11/1, NPpUBOJAIINC K HOPMAJIBHOMY paCIIPEACIICHUTO. IlonsaTue o
HOPMAaJIbHOM paCIIpCACICHUN
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IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOI OBPA30OBATEJIBLHOM ITPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

Bnagenue MeronamMu J0Ka3aTeNbCTB, QJITOPUTMAMM pEIICHUs 3a/ad;
yMeHHE (QOpMYyIMpPOBATH W ONEPUPOBATh MOHATUSMU: OIPEIEIICHUE,
akcuoma, TeopeMma, CJEACTBHE, CBOWCTBO, IPHU3HAK, J0Ka3aTeIbCTBO,
paBHOCHJIbHBIE (OPMYJIUPOBKHU; MPUMEHATh HUX; YMEHHE (OPMYIUPOBAThH
oOpaTHO€ M TNPOTHBOIIOJIOKHOE YTBEPXKACHHUE, NPUBOAUTH MPUMEPHI U
KOHTPIPUMEpPBI, HCIIOJIb30BaTh METOJ MAaTeMaTUYeCKOW HHIYKILWU;
MIPOBOJUTH J0Ka3aTeIbHbIE PACCYK/IEHUS MPHU PELISHUU 3ajad, OLlEHUBATh
JOTUYECKYI0  TMPaBUIBHOCTh  PACCYXKACHUH; yMEHUE  OINEpUpOBaTh
MOHATHSMH: MHOKECTBO, IOJIMHOKECTBO, OIEpallMd HaJl MHOXECTBaMH;
YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar AJisi ONUCaHus
peaIbHBIX MPOLECCOB U SIBJICHUN M NpPU PEUICHUM 3aJad, B TOM YHCIIEe U3
JIpYrux y4eOHBbIX MpPeIMETOB; yYMEHHE ONEepUpOBaTh MOHATUSIMH: Trpad,
CBSI3HBIN Tpad, AepeBo, IUKI, Tpad Ha IJIOCKOCTH, YMEHHE 3a/laBaTh W
OTHCHIBAaTh T'padbl Pa3IMYHBIMU CIIOCOOAMU; MCIOJIB30BaTh Ipadbl IMpH
pelLIeHUH 3a1a4

YMeHne omepupoBaTh MOHITHSMHU: HATypaJIbHOE YHCIIO, II€JI0€ YHUCIIO,
CTENEHb C IENBIM TMOKa3aTeleM, KOPEeHb HAaTypadbHON CTETCHU, CTETICHb C
palMoHaIBHBIM TIOKa3aTeJeM, CTETEHb C JICHCTBUTEIBHBIM ITOKa3aTelIeM,
jgorapudM YucCIa, CHUHYC, KOCHHYC M TaHTCHC IPOM3BOJHHOTO YHCIIA,
OCTaTOK IO MOMIYJIO, pallMOHAIBHOE YHCIIO, WPPAMOHAIBLHOE YHCIIO,
MHOECTBA HaTypaJIbHBIX, IIEJIbIX, PAllUOHATIBHBIX, JCHCTBUTEIBHBIX YHCEN,;
YMEHUE HCIIOJb30BaTh MPU3HAKA JICTUMOCTH, HAMMEHBIIUN OoOuIuii
JENUTENIb M HaWMEHbIee oO0Inee KpaTHOE, aJIroputM EBkimma mnpu
pelieHur 3a1a4; 3HaKOMCTBO C Pa3jUYHBIMH TO3UIIMOHHBIMH CHUCTEMaMU
CYMCJICHHSI; YMEHHUE BBITIOJIHATH BBIYMCICHUE 3HAYEHUN U MTPpeoOpa30BaHUs
BBIPOKCHUM CO CTEMEHSIMH M Jjorapudmamu, npeoOpa3oBaHHs APOOHO-
pallOHANbHBIX  BBIPQKEHUH;  YMEHHME  ONEPUPOBATh  MOHATHIMHU:
MOCJICIOBATEeILHOCTh, apU(METHYECKas IMPOTPECCUs, TreoMeTpHYecKas
nporpeccusi, OECKOHEYHO YyObIBaromiass TeOMeTpUYecKass IpOrpeccus;
YMEHHME 3aJlaBaTh IOCJIEI0BATEIBHOCTH, B TOM YHCJIE C TOMOIIBIO
PEKYPPEHTHBIX (POpPMYN; yMEHUE OMEepUPOBATH MOHATHSMU: KOMIUIEKCHOE
YHUCIIO, CONPSOKEHHBIE KOMIUIEKCHBIE YHCIA, MOIYJdb M apryMeHT
KOMIIJIEKCHOTO YyHcnia, dopMa  3amMcHM = KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U  anrebpamdveckas); yMeTh
NPOU3BOJUTH apUPMETUYECKUE IEHCTBUS C KOMIUIEKCHBIMU YHUCIIAMU;
NPUBOAUTH MPUMEPHI UCIOIB30BAHMS KOMILUIEKCHBIX YHCEI; ONEpPUPOBaTh
HNOHATUSAMU:  MaTpuma 2X2  u  3X3,  onpenenuTeslb  MaTpHUIIb,
T€OMETPUUECKHUI CMBICIT OTIPEIETUTEINS

YmMmenue ONCpUPOBATH TIOHATHUAMU. PALNUOHAIBHBIC, HPPAIIMOHAJILHEIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘lCCKI/IC, TPUTOHOMCTPUYCCKUC
YpaBHCHHA U HCPABCHCTBA, UX CUCTCMbI; YMCHUC ONCPHUPOBATH MOHATHUIMU:
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TOXKIECTBO, TOXIECTBEHHOE IPEOOpa30OBaHUE, ypaBHEHHE, HEPABEHCTBO,
CUCTEMa YpAaBHEHUHW M HEPABEHCTB, pPABHOCHUIBHOCTb YpPaBHCHUH,
HEPaBEHCTB U CHUCTEM; YMEHHUE PEIIaTh YPaBHEHHUsI, HEPABEHCTBA U CUCTEMBbI
C TIOMOIIBIO pa3IMYHBIX NPUEMOB; pelIaTh YpPAaBHEHMs, HEPABEHCTBA U
CUCTEMBI C ITApaMETPOM; IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUISL PEIICHUsT MAaTeMaTHUYeCKUX 33aJa4 W 33734 M3 pa3IMyHbIX OOacTei
HAyKU U PEAIbHON KU3HH

YMeHune omnepupoBaTh TOHATHSAMH: (DYyHKOHMSA, UYETHOCTh (YHKIUH,
MEePUOJUYHOCTh (DYHKIMHM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
(GyHKIMM, 3KCTpeMyM (YHKIUU, HauOoJblllee M HaWMEHbIIEee 3HAYCHUS
(GYHKIIMM Ha NMPOMEXKYTKE, HempepbiBHAsl (YHKIMS, aCUMOTOTHI Trpaduka
¢byHKIMM, TepBas U BTOpas MpPOM3BOAHAA (DYHKIMH, T€OMETPUUYECKUN U
¢u3znueckuil CMBICT POU3BOJHOW, IepBOOOpa3Has, ONpeAenEéHHBIN
UHTErpai; yMEHHE HaXOJWThb AaCHUMIITOTHl Tpaduka (QYHKUIMU; YMEHHE
BBIYMCIISATH POU3BOJIHBIE CYMMBI, TPOU3BEIEHUS, YACTHOTO ¥ KOMIIO3HUIINH
(GyHKIMM, HAXOIUTH YpaBHEHUE KacaTelbHOU K TpaduKy GyHKIMU; YMEHHE
HaXOJUTh MPOU3BOAHBIE AJIEMEHTApHbIX (DYHKIUN; YMEHHE HCIOJIb30BaTh
MPOU3BOJIHYIO JJIi MCCIEeN0BaHUA (QYHKIMHA, HAXOOUTh HauWOOJbIINE U
HauMEHbIIME 3Ha4YeHUs (YHKUUN; CTPOUTH TpapUKd MHOTOUIEHOB C
WCIIOJIb30BAHMEM  amfapaTa MaTeMaTH4eCKOro aHaliu3a,; MPUMEHSTh
MIPOU3BOJIHYIO ISl HAXOXK/IEHUS HAWIyYlIero peuieHus B MPUKIAIHBIX, B
TOM YHUCJIE COLIMATIBHO-3KOHOMUYECKUX U (PU3MYECKUX 3aJayax; HaXxOIUThb
IUIOIIAAN ¥ 00BEMBI (PUIYyp C MOMOILBIO MHTErpaja; MPUBOAUTH IPUMEPHI
MaTEMAaTU4YECKOTO MOJICIMPOBAHUS C MOMOIIBI0 JTU(depeHINATbHBIX
YpaBHEHUH

YMeHne omnepupoBaTh MOHATHAMH: Tpaduk GyHKIHUH, oOpaTHas (QYHKIIHS,
KOMMO3UIMs (YHKIUHW, JuHeWHas QyHKOWs, KBajapaTtuyHas (QyHKIHS,
panMoHanpHas (QYHKIUS, CTENeHHas (YHKIHS, TPUTOHOMETPHUYECKHE
GyHKIMU, OOpaTHBIE TPUTOHOMETPHUYECKUE (YHKIMH, TMOKa3aTreiabHas W
jgorapupmuueckas (GyHKIUU; YMEHHE CTPOUTh TpaduKu HW3Yy4EHHBIX
(hyHKIIMHA, BBITIOHATH MpeoOpa3oBaHus TpadUKoB (YHKIMI, UCIIOJIb30BaTh
rpaduKy Ui W3yYEHUs MPOLIECCOB U 3aBHCHUMOCTEH, MIPU PEIICHUH 3a/1a4
U3 JIpyruX y4eOHBIX MPEIMETOBH 3aJad W3 pPEaJIbHOW JKHU3HHU; BBIpaXaTb
(dbopMyaMu 3aBHCUMOCTH MEX]ly BEJIMUYMHAMM; UCIOJH30BaTh CBOIMCTBA U
rpaduku QyHKIMIA IS peUICHHsS YpaBHEHWH, HEPaBEHCTB M 3a7ady C
napameTpamu; Hu300pakaTh Ha KOOPJHMHATHOW IUIOCKOCTH MHOXECTBA
pelIeHHI ypaBHEHUH, HEPABCHCTB M X CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjauydl Pa3HbIX TUIOB (B TOM YHUCIIE Ha
IPOLIEHTHI, JOJM M 4YacTH, Ha JBM)KEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIyT, HAJOTH, 33J]a4d U3 00JacTU YNpaBieHHs JUYHBIMU M CEMEHHBIMU
(uHaHCAMM); COCTaBIATh BBIPAKECHUS, YPAaBHEHUs, HEPAaBEHCTBA M UX
CUCTEMBI IIO YCJIOBHIO 3aJaud, MCCIEN0BATh IOJYYEHHOE pEIICHUE MU
OLICHUBATh MPaBAONOJOOHOCTh pe3yidbTaTOB; YMEHHME MOJAEIMPOBATH
peajbHbIE CHTyallud Ha s3bIKE MaTEeMAaTHUKH; COCTaBJIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJla4M, UCCIIEN0BATh
MOCTPOEHHBIE ~ MOJIEIM  C  HUCMOJb30BaHUEM  amnmapara  anreOpsl,
WHTEPIPETUPOBATH MOJYUESHHBINH pe3ylbTaT

YMmenue OMNCpHUPOBATH TMOHATHAMHU: CPCAHCC apH(I)MeTqucxoe, MCIHaHa,
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HauOOJbIlIee U HAMMCHbBIEE 3HAYCHHS, pa3Max, JAMCIECPCHS, CTaHIAPTHOE
OTKJIOHEHUE YHCIIOBOTO Ha0Opa; YMEHHE HW3BJIEKATh, WHTEPIPETUPOBATH
uHGOPMAIIMIO, TIPEJICTABICHHYIO B TaONUIAX, HA JAMAarpaMmax, rpapukax,
OTPaXKaIONIYI0 CBOWCTBA PEABHBIX IMPOIECCOB W SIBICHUH; MPEICTABIISTH
UHPOPMAIIMI0O C TIOMOIIBIO TAaONHWII W  JUarpaMM; UCCIICJOBaTh
CTAaTHCTUYCCKUE IaHHBIC, B TOM 4YHUCJIC C TPUMEHEHUEM TpadUUecKuX
METOJIOB M JJIEKTPOHHBIX CPEACTB; IpaHUecKy MCCIEI0BATh COBMECTHBIC
HAOJIOJICHHSI C TIOMOIIBIO TarpaMM pacCeHBaHUs M IMHEHHOW perpeccuu

YMeHne onepupoBaTh IMOHATHUAMM: CIIy4alHBIA OIBIT W CIy4alHOeE
cOOBbITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMEHHME BBIUUCISTH
BEPOSITHOCTh C HCHOJBb30BaHUEM TIpapUuecKUX METOJO0B; INPUMEHSTDH
(GbopMyInbl CIIOXKEHHSI M YMHOXXEHUSI BEpPOSITHOCTEH, (opMyny MOJHOU
BEpOSITHOCTH, GopMmyny bepHymiu, komOuHaToOpHblE (DAKTBI U (POPMYIIBL;
OIICHMBAaTh BEPOSATHOCTU pEAIbHBIX COOBITUH; yMEHHUE ONEepUpOBaTh
MOHATHSAMM:  ClydailHass  BeJIMYMHA, paclpeiesieHue BEpOSTHOCTEH,
MaTeMaTH4eCKoe OXUJAaHWEe, JUCHEepCHUs U CTaHJapTHOE OTKJIOHEHHUE
ClIydallHOM  BeNIMYMHBL, (YHKIMM  pacupeleieHuss U IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO PACHpPEEIICHUN; yMEHHE
WCII0JIb30BaTh CBOMCTBA M3YYEHHBIX paclpeaeieHuil JUisl pelieHus 3ajad;
3HAKOMCTBO C TOHSATHUSMHU: 3aKOH OOJIBIINX YHCE, METOJbl BHIOOPOYHBIX
HCCIIeIOBAaHUI; YMEHUE IPUBOIUTH MPUMEPDI IPOSIBICHUSI 3aKOHA OOJIBIITNX
qucenl B HMPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSAX; YMEHHE OIEpUPOBATh
MOHATHAMM: COYETAaHUE, IIEPECTAHOBKA, 4YHCIO COYETAaHUH, YHUCIIO
NepecTaHoBOK; OMHOM HBIOTOHA; yMeHHE NpPUMEHATb KOMOWHATOPHBIE
GakThl M pacCyKIEHUs JUId pEIIeHUs 3ajad; OLICHUBATh BEPOSTHOCTH
peanbHBIX  COOBITMH;  COCTaBJIATH  BEPOSITHOCTHYIO ~ MOJAENb U
VMHTEPIPETUPOBATH MOJTYYCHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh  MOHATHUAMHU:  TOYKA, HpsiMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA yIJIa, IJIOCKUI Yroj, ABYrpaHHBIN
yroJy, TPEXIpaHHBIA YroJl, CKPEIIUBAIOLINECS MPAMbIE, MMapaJljIeIbHOCTh U
HEPIEeHIUKYISIPHOCTD MPSAMBIX U MIIOCKOCTEH, YTOJI MEX1y IPSIMbIMU, yroJl
MEXIy MPSMOM U IIOCKOCTBIO, YTOJI MEXKIY TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH 0 IJIOCKOCTH, PACCTOSTHHUE MEXIY MPSMBIMHU, PACCTOSIHHE MEXIY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh MPH PEIICHUH 3a]a4 H3y4yeHHbIC
(akThl ¥ TeopeMbl MIAHUMETPUHU; YMEHHUE OLICHUBATh pa3Mepbl 0OBEKTOB
OKPY)KAIOIIETO MHUPA; CTPOUTh MAaTEMaTHYECKHE MOJENIHU C TOMOIIbIO
FeOMETPUYECKUX TMOHSATHM UM BENMYMH, pelIaTh CBS3aHHbIE C HHUMHU
IPAKTHYECKUE 3a]1a41

10

YMeHue onepupoBaTh NOHATUAMM: IJIOIIAAL (GUIypbl, 00bEM (UTYpHI,
MHOTOTpaHHMK, MPAaBUJIbHBIH MHOTOTPAaHHUK, CEYEHHWE MHOTOTPaHHMKA,
Ky0, mMapajuienenumnen, Npu3sMa, OUpamuaa, ¢urypa M MHOBEPXHOCTb
BpallleHHs, LWIMHAP, KOHYyC, Iiap, cdepa, miomiaas cepbl, MIIOLaIb
IOBEPXHOCTH TMHMpaMM[bl, TPU3MBIL, KOHyca, IMJIMHApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO ~THapajjieNienunea, MUPaMubl, NPU3MbL, IMIMHIAPA,
KOHyca, IIapa, pa3BEPTKa IMOBEPXHOCTH, CEUEHHUS KOHyCa U IWIMHJIPA,
NapajuleJIbHbIE OCH WJIM OCHOBAaHUIO, CEYEHWE Ilapa, IJIOCKOCTD,
Kacatomasicss cdepsl, IMIUHApPA, KOHyca; YMEHHE CTPOUTHh CEeueHHe
MHOTOI'PaHHHUKA, M300pakaTh MHOTOI'PAaHHUKH, (UIYphl U TOBEPXHOCTH
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BpAllEHUs, UX CEUYCHHUs], B TOM 4YHCJIE C IIOMOIIBIO IEKTPOHHBIX CPENCTB;
YMEHUE TPUMEHSTh CBOMCTBA T'€OMETPUYECKUX (HUTYp, CaAMOCTOATEIHHO
(dbopMynHpOBaTh ONpEAETICHUS H3y4aeMbIX (UTYp, BBIABHIATh TUIIOTE3BI O
CBOMCTBAX M TMpPU3HAKAX TE€OMETPUYECKUX (HUTyp, OOOCHOBBIBATHUIIN
OTpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccuukamuio ¢uryp 1o
pa3IMYHbIM [PU3HAKaM, BBIIOJHATE HEOOXOAUMBIE JOTOJHUTEIbHBIE
IIOCTPOCHUS

11

YMenue onepupoBaTb MOHSTUSIMHU:  JBHKEHHE B  IPOCTPAHCTBE,
napajuleNbHbI NEPEeHOC, CUMMETpPUsl Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, MpeoOpa3zoBaHue 1M0A00UsI, MONOOHBIE (UIYpHI; YMEHHE
pacrno3HaBaTh paBHbIE W MOAOOHBIE (DUTYpHI, B TOM YHCJIE B IPHUPOJIE,
HCKYCCTBE, apXUTEKType; UCI0JIb30BaTh T€OMETPUUYECKHE OTHOILIEHUS MPU
pelIeHnH 3aJla4; HaXOAWTh TIE€OMETPUYECKHE BEIUYMHBI (JUIMHA, Yrod,
1011316, 00BEM) IPHU PELICHUH 3aad U3 IPYruX y4eOHbIX PEAMETOB U U3
peayIbHOM KM3HU; YMEHUE BBIUUCIATh T€OMETPUUYECKUE BEIMUYUHBI (UIMHA,
yroJ, IUiomaab, 00bEM, IJIONIA[b MOBEPXHOCTH), MCIOJB3YS H3Yy4YEHHBIE
(dbopMynbl M METOAbl, B TOM 4YHCIE: IUIONIa/b MOBEPXHOCTU MUPAMMUIBL,
NMpU3Mbl, KOHYyca, NWIWHIApa, IUomans cdepel; 00bEM  KyoOa,
MPSIMOYTOJIbHOTO — MapajuieNienunena, NUpaMuibl, HPU3MbIL, LUIMHAPA,
KOHYCa, 11apa; YMEHNE HAXOUTh OTHOIIIEHHE 00BEMOB MOJOOHBIX PHUTyp

12

YMeHue onepupoBaTh TMOHATHSIMU: MPSIMOYrOJIbHAs CHCTEMa KOOPIHMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpa Ha 4YHUCIO, pa3joXKeHHe BeKTopa Mo 0a3ucy,
CKaJsIpHOE TPOM3BEACHHE, BEKTOPHOE TMPOU3BEIACHHE, Yroll MEXIy
BEKTOpaMH; yMEHUE UCIOIb30BaTh BEKTOPHBIN 1 KOOPAWHATHBIA METOJT JUIs
pelIeHNs TEOMETPUUECKUX 3a4a4 M 3a7a4 APYruX y4eOHBIX MPEIMETOB

13

YMmenue BbIOMpaTh MOIXOAAIINN METOJ AJISl PEleHUs 3aJaun; MOHUMaHue
3HAYUMOCTH MAaTeMaTHUKH B HW3YYEHHU HPUPOJHBIX U OOILIECTBEHHBIX
IPOLECCOB U SBJIGHUH; YMEHHE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE MPUBOAUTH NPUMEPhl MaTeMaTUYECKUX
OTKPBITUI POCCUHCKON U MUPOBOM MAaTEMaTUYECKON HAYKH
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HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA EI'I 110
MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kox
1 Yucna v BIYKCICHUS
1.1 | HarypanbHsle u nensle uncna. [IpusHaku AeauMoCTH HENbIX YUcel
1.2 Panmonanenapie  uyucima. OOBIKHOBEHHBIE M JICCATHYHBIC JPOOHM, TMPOIEHTHI,
0eCKOHEUHBIC IEPUOTTIECKUE IPOOH
1.3 | Apudmernvecknii KOpeHb HaTypadbHOUW CTernieHH. [[eHCTBUS ¢ apuMeTHUSCKUMU
KOPHSIMHU HATYPATbHOU CTETICHH
1.4 Crenenp ¢ 1enbIM  mokazareneM. CTeneHb C  palMOHAIBHBIM TOKa3aTeseM.
CBoiicTBa cTENEHU
15 CuHyC, KOCHMHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTaHTEHC YMCIIOBOTO apTyMEHTa
1.6 | Jlorapudwm uncna. [lecaTHaHbIe W HATYpaTbHBIC JIOTApH(PMBI
1.7 | J[lelictBuTenbHble uyucna. ApudMerudyeckue oOmnepalud C JIeHCTBUTEIbHBIMU
guciaMu. [IpuOImkEHHBIC BEIYUCIICHHUS, TTPABUIIA OKPYTIICHUS, IPHKHIKA U OI[CHKA
pe3yJbTaTa BEIYUCICHUN
1.8 | TIpeobOpa3oBaHue BBIpaKCHUN
1.9 | KowmmekcHble uncia
2 VYpaBHEHUs 1 HEPABCHCTBA
2.1 | Tlenbie u ApoOHO-pAITMOHAIBHBIC YPABHCHUS
2.2 | VppanuoHajabHbIC YpaBHEHUS
2.3 | Tpuronomerpuyeckue ypaBHCHUS
2.4 | TlokazarenbHbIE U JJOTapU(PMUIECKUE YPAaBHCHHS
2.5 | llenbie u ApoOHO-paIMOHAIbLHBIC HEPABEHCTBA
2.6 | VppanuoHaiabHbIe HEpAaBEHCTBA
2.7 | Tloka3arenbHbIE U JIOTapU(PMUIECKUE HEPABEHCTBA
2.8 | TpuroHomeTpuyecKkue HepaBEHCTBA
2.9 | Cucrtembl U COBOKYNHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 | VYpaBHEHHS, HEPABCHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 | Marpuiia cucteMbl JUHEHHBIX yYpaBHeHUN. OnpeieIuTenb MaTPHUIlbI
3 OyHKIMH U TpadUKH
3.1 | @ynkuusa, crnocoObl 3amanus QyHkuuu. 'paduk ¢ynkuuu. B3zaumHO oOpaTHBIE
¢byukiun. Yeraople u Heu€tHble dyHkuuu. [lepuonudeckre QyHkimu
3.2 Ob6nacth ompeaeneHUss W MHOXKeCTBO 3HaueHWd GyHkuuu. Hynu dyHKum.
[IpomexyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIHH.
Makcumymbl U MHUHUMYMBI (GyHKIMU. Haumbosbpliee W HauMeHbIllee 3HAUYCHUE
(GYHKIIMH HAa TPOMEKYTKE
3.3 | Crenennas (QyHKIMS C HaTypaJbHBIM M IENbIM TokazaTteneM. EE cBoiicTBan
rpaduk. CoiicTBa U rpaduk KOpHS N-0if cTeneHn
3.4 | TpuroHoMmerpuyeckre QyHKINH, UX CBOUCTBA U Tpa(UKH
3.5 | IloxkazatenpHas u jorapudmuyeckas GyHKINH, UX CBOUCTBA U TpapUKH
3.6 | Toukm paspeiBa. Acumnrtorsl rpaduxoB ¢ynkuuil. CBoiicTBa  (QyHKIMH,
HEMPEPBHIBHBIX HA OTPE3KE
3.7 | TlocnmemoBarenbHOCTH, CIIOCOOBI 3a/IaHUS TIOCIEA0BATEIHHOCTEN
3.8 | Apudmernyeckas u reomeTpudeckas nporpeccun. opMyna CI0XHBIX MPOLIEHTOB
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Hauama MmaTemMaTuueckoro aHaimsa

[TpousBoanas ¢ynkuu. [Tpon3BoaHbIe AIeMEHTAPHBIX (HYHKIHUN

[IpumeHeHne NPOU3BOJAHON K HCCIENOBAHUIO (YHKIUMH HAa MOHOTOHHOCTH U
9KCTpeMyMBbl. HaxoxkeHne HanOOJbIIEero ¥ HaMMEHBIEro 3Ha4eHus1 (PyHKIUU Ha

OTpEe3Ke

4.3 | Tlepoobpa3znas. MaTerpan
S) MHo>x€ecTBa U JIOTHKA
5.1 | MHoxecTBo, onepanuu HaJ MHOKecTBamMu. Jlnarpammel Diinepa — Benna
5.2 | Jlormka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OmnwucarenbHas CTATUCTHKA
6.2 | BeposTHocTh
6.3 | KomOunatopuka
7 I'eomerpus
7.1 | ®urypsl Ha MJIOCKOCTH
7.2 | TlpsiMble W TUTIOCKOCTH B TTPOCTPAHCTBE
7.3 | MHororpaHHUKH
7.4 | Tenau NOBEpXHOCTH BpAILICHHS
7.5 | KoopauHaTbl 1 BEKTOPHI




