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HOACHUTEJIBHAS 3AIINCKA

PaGouass mporpamma yuebHOro kypca «BeposSTHOCTP W CTaTUCTHKA»
6a3zoBoro ypoBHs Jisi oOywaromuxcs 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEAHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzainusi mporpaMMbl 0OecTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, EJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO U TIO3HABATEILHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbIii Kypc «BeposATHOCTH M CTaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
NPOJOJIKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO ypOBHSA
ocHOBHOM mmkoybl. Kypc mpemaHazHaueH s (OpMHUPOBAHHS y OOYUYarOIIUXCS
CTATUCTUYECKOM KYJbTYpbl M TOHUMAHUSI POJIM TEOPUU BEPOATHOCTEH Kak
MaTEMaTUYECKOT0 UHCTPYMEHTA JUIsl U3YUYEHUS CIIy4alHBIX COOBITUM, BEIIUYUH U
nporeccoB. [lpu um3ydeHum kypca oOoramarorcs MNPEACTABICHUS YYaIIUXCS O
METOAaX MCCIEI0BAHUS N3MEHUYMBOIO MHUPA, pa3BUBAETCS IOHUMAHUE 3HAUMMOCTH
U OOIIHOCTH MaTeMaTHYEeCKHUX METOJIOB TO3HAHMS KaK HEOThEMJIEMON YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

Coaep:xaHue Kypca HANpaBJI€HO HAa 3aKpEIUICHUWE 3HAHUM, MOJYyYEHHBIX MPU
VM3YyYEHUU KypCa OCHOBHOW IIKOJIBI U HA PA3BUTHUE MPEACTABICHUN O CIIyYalHBIX
BEJIMYMHAX W B3aUMOCBS3SIX MEXAY HUMU Ha BaXHBIX MPUMEPAX, CHOKETHI
KOTOPBIX OYEPIHYTHI U3 OKPYKAIOIIET0 MUpA.

B cooTrBeTrcTBHM C yKa3aHHBIMH LEISIMH B CTPYKType Y4eOHOro Kypca
«BeposiITHOCTh M CTaTUCTHKA» CpeAHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJICJICHBI
CIIENYIONINE OCHOBHBIE cojepKaTenbHbie nUHUU: «CiydailHple COOBITHS W
BEPOSITHOCTUY, «CIydailHbIe BETUYMHBI U 3aKOH OOJBIIINX YHCEID.

BaxHyto d4acTh Kypca 3aHMMAaeT M3yYEHUE TIE€OMETPUYECKOro H
OMHOMMAIILHOTO PACIpeNeIeHNd U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAIOTaMHU
— MOKa3aTeJIbHbIM U HOPMAJIbHBIM pacIpeeICHUsIMH.

Conepxxanne mmanA «CroydallHbIE COOBITHUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM 1Jis1 (hOpMUpOBaHUSI TMPEACTABICHUI O pacHpeiesieHUH BEPOATHOCTEH
MEXKJly 3HAUYCHHMSIMU CIy4YallHBIX BEJIMYMH, a TAKXKE 3Ta JUHUS HEOOXOoIHMMa Kak
0aza 1y M3y4deHUsl 3aKOHAa OONbIIMX 4Yuceldl — (PYHIAMEHTAJIBHOTO 3aKOHA,
JNEUCTBYIOIIETO B TpUPOJEe U OOIlecTBE M HMEIOLEr0 MaTeMaTUYECKYIO



popmanmuzanmo. CaMm 3aKOH OOJBIIMX YKCEN MPEAJIAracTcs B O3HAKOMMTEIbHOU
(dopMe ¢ MUHUMAJIbHBIM MCIIOJb30BAHMEM MAaTEMATHUYECKOro (popManu3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YalHbIMU  BEJIMYMHAMM,
AKLEHTUPYIOT BHUMAaHHUE ILIKOJIBHUKOB HA ONUCAaHUU W U3YYEHHM CIIyYalHbBIX
ABJICHUWA C TOMOIIBIO HENpepbIBHBIX (pyHKIMI. OCHOBHOE BHUMAHHE YIEISIETCS
MOKA3aTeJIbHOMY U HOPMaJIbHOMY paclpeiesieHusM, MPU 3TOM MpeAroaraercs
O3HAKOMUTEIBHOE U3Yy4YEHHE Marepuana 0e3 J/0Ka3aTeNbCTB MPUMEHSEMbIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenme kypca «BeposiTHOCTh W CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCA | 4Yac B HENENI0 B TEUEHUE KaXJIOro rojga oOydyeHus, Bcero 68
y4eOHBIX YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne JaHHBIX C TMOMOIIBI0 Tabnui, u auarpamm. CpenHee
apupMeTHUeCKOoe, MeJraHa, HauOoJblllee M HAUMEHbIIEEC 3HAYEHUS, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCcx0/bl). BeposTHOCTH ciaydaitHOro coObITHS. Ban30cTh 4acTOTHI U
BEPOSTHOCTH  coObITHN.  CiyyallHble  ONBITBI  C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU  COOBITHSIMH.  BeposTHocTH  COOBITMM B OMBITaX  C
PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJl COOBITUSMU: TIEpeceUCHUE, 00beTMHEHUE, POTUBOIOIOKHbIS
coObITHs. J{uarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSTHOCTh. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4alHOTO
skcriepumenTa. Gopmyria MoaHOM BeposTHOCTU. HezaBucuMbIie COOBITHS.

KombunaTopHoe npaBuiio ymHoxeHus. [lepectanoBku u pakropuan. Yucmo
couetranuii. Tpeyronpauk [lackansa. ®opmyna buaoma HeroToHa.

bunapHbIii ciiydaliHbI ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumele
uctbiTanusa. Cepus HE3aBUCUMBIX HCHBITAHWW 10 TnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyu.

Cnyuaiinass  BenuuuHa. Pacmpenenenue  BeposTHocTed.  [uarpamma
pactipenenenus. llpumepsl pacrpeneneHui, B TOM YHCIE, F€OMETPUYECKOE U
OMHOMHMAIIEHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYMH: MAaTEMaTHYECKOE
0XKMJAHUE, NHCIEPCHUs W CTaHJAPTHOE OTKIOHEHHWE. [IpuMmepsl npuMeHEeHUs
MAaTEMaTHYECKOr0 OKUAAHUs, B TOM YMCIE B 3aJa4ax U3 IOBCEIHECBHOM KU3HU.
MatemaTudeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
OXXHMJAHUE CYMMBl CJIy4alHBIX BEJIMYMH. MaremMaTudyeckoe OXHAAHUE U
TUCTIEPCHSI TEOMETPUUECKOT0 U OMHOMHAIBHOTO pacipeielICHUH.

3akoH OOJBIIMX YHCEI W €ro pojb B HaykKe, NPUPOJEC M OOIICCTBE.
Br160po4HbIN METOT UCCIEAOBAHMIM.

[Iprmepsl HENpPEPBIBHBIX CIyYalHbIX BelW4yuH. [loHATHE O T™IOTHOCTH
pacnpenenenus. 3aqauu, OPUBOIAIINE K HOpPMAIbHOMY pacnpeneneHuto. [lonstue
0 HOPMAaJIbHOM pacHpeAeICHUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPaKAAHCKON MO3UIIUKU 00YYaIOIIEeTOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHKOB U POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIHI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMs, JTHUYECKOTO  IIOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHEM K MHUpPY, BKJIIOYasi ICTETUKY MaTeMaTHYE€CKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HMHTEpecax 3J0poBOro U 6€30macHoOro oopasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYNy, OCO3HAHUEM IIEHHOCTH TPYIOJIOOWS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJIOTMYECKOW KYJIBTYpPbl, IOHUMAHHEM BIUSHHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroOIICH cpeibl, IUTAHMUPOBAHUS TIOCTYIIKOB M OIEGHKH HX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYCCKOM HAyKH KakK c(epbl YelOBEUECKOW JIEeSATeIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmBUsAMU, YHUBEPCATbHBIMU PecYIAMUBHbIMU OeUCMBUIMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble 1ornueckue AecTBUS:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KJIaccu(UKaIMi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHHS, KPUTEPHU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIOUECHUN, YMO3AKJIFOUECHHUH 110 aHAJIOTUY;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHust yd4eOHOM 3ajauM (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (UKCUPYIOUIUE TPOTHBOpPEUHE, MpoOIemMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IpOIEcca, a TaKkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbBIOMpaTh HMHQOPMAIMIO W3  HCTOYHMKOB  Pa3IUYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LETISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIPa)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, peraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HALIEJICHHBIE HA MTOMCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOW JICATCIIBHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHATH CBOIO 4YacTh pabOTHI U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCMIU.

Camoopranusanus:

COCTaBIIATH IJIaH, aJiTOPUTM PEIEHUS 3aJ1ayu, BIOUPATh CIIOCOO PEIICHHUS C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTHUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcCMM Kak OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBHM W MBICIUTEIBHBIX IMPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJIS Tpoliecca H
pe3ysbTaTa peluieHrus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISBJICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKEHUS PE3YyJbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

YurtaTh U CTPOUTH TAOIUIIBI U TUATPAMMBEL.

OnepupoBaTh  MOHATHSAMH:  CcpeaHee  apudMeTHYecKoe,  Me/AHaHa,
HaunOoJblIee, HANMEHBIIIEEe 3HAUCHUE, pa3MaX MaCCHBA YMCIOBBIX JJaHHBIX.

OmneprpoBaTh TOHATUSMU: CIIy9alHBIM AKCIIEPUMEHT (OMBIT) U CIIydailHOE
cOOBbITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTApHBI HCXO0J) CIYy4alHOTO OIBITA;
HaXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOKHBIMH CITyYaHBIMUA COOBITHSIMU,
HaxXOIWTh W CpPaBHHUBATh BEPOSTHOCTH COOBITHI B W3YYCHHBIX CIydalHBIX
IKCIIEPUMEHTAX.

Haxomute ® QopmyaupoBaTh COOBITHSA: TIepeceYeHHe W OOBEIUHCHHE
JaHHBIX  COOBITHIA, COOBITHE, TIPOTHBOIIOJIO)KHOE JaHHOMY  COOBITHIO;
HOJIB30BAThCS uarpaMMamu Oisiepa U (GopMysIoN CI0KEHUs! BEPOSITHOCTEH MpH
pellIeHnN 3a/au.

OmnepupoBaTh MOHATHUAMHU: YCIOBHAsI BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSITHOCTH C IOMOIIBIO NpaBWIa YMHOKEHHUS, C IOMOIIBIO JiepeBa
CJIy4aiiHOT'O OIIBITA.

[TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IPU PELICHUH 3a/1a4.

OmnepupoBaTh MOHATHUSAMHU: HUCIHBITAHUE, HE3aBUCUMBIC HCIIBITAHUS, CEpUs
UCTBITAaHUM, yclexX W HeyJada; HaXOAWTb BEPOSATHOCTU COOBITUH B CEpUH
HE3aBUCUMBIX UCHBITAHUHN 1O TIEPBOTO YCIEXa; HAXOIUTh BEPOITHOCTH COOBITUH B
cepuu ucnbpITaHui bepHysuuy.

OnepupoBaTh  NOHATUSAMHU:  CllydaiiHasi ~ BEJIMYMHA,  paclpe/esieHue
BEPOSATHOCTEH, AUarpaMma pacipeesIeHusl.

11 KIJACC

CpaBHUBaThb  BEpPOSITHOCTM  3HAUYEHUH  CIy4yalHOW  BEJIMYMHBI MO
pacnpeeNeHUIO WM C IOMOIIBIO TAArPaMM.

OnepupoBaTh MOHATUEM MATEMAaTUYECKOT'O OKHUJIAHUS; IPUBOJUTH MPUMEDHI,
KaK MPUMEHAECTCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OXKUJIAHUE 110 JAHHOMY PAaCIpPEACICHHUIO.

Nmets npencraBieHue 0 3aK0HE OOJBIINX YHUCEIL.

NmeTp npencraBneHre 0 HOPMAIIBHOM PACIpPEICIICHUU.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 [IpencraBnenue JaHHBIX U ONIMCATEIIbHAS 4 bubmmoreka [{OK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTIBITHI U CITy4aiiHble COOBITHS,
2 OIBITEI C PABHOBO3MOKHBIMHA 3 1 bubmmorexa [IOK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMU UCXOIaMHU
3 Omneparuu HaJ| COOBITHSMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCTb, ACPEBO
4 CITy4aitHOTO OTbITa, (hOPMYIIa IMOJTHOM 6 bubmorexa [IOK
v » QOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTH M HE3aBUCHMOCTh COOBITHIA
bu6mmoreka [JOK
5 9 o 4
JICMEHTBI KOMBIHATOPHIKH https://m.edsoo.ru/e0b7b0f1
6 Cepun ocaen0BaTeIbHBIX HCIBITAHNN 3 1 bubmmorexa [IOK
p s https://m.edsoo.ru/e0b7b0f1
7 CnyJaiiHple BEJIHMYHHEI U paclpeneneHns 6 bubmotera [JOK
ya pactipea https://m.edsoo.ru/e0b7b0f1
bubnuoreka [JOK
8 00600 % 5 2
ODIHCHHE H CHCTCMATHIAIA SHAHHHA https://m.edsoo.ru/e0b7b0fl
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



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

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBaHmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 MaremaTrnuecKkoe 0)KUJaHUE CIIy4aitHOU 4 bubnuoreka [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
9 Jlucniepcus U CTaHAAPTHOE OTKIIOHEHUE 4 1 bubnnorexa [JOK
CIIy4ailHOM BEIUYHMHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3aKoH Gompum ncen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI 5 bubnuoreka [IOK
(pacmipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 1
OPMBIIBHOS pacpeAcieiit https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHue, 0600IICHNE 1 bubnuoreka [IOK
6 . 19 2
cUcTeMaTu3aIys 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbl CpeiHero o01ero 00pa3oBaHus
pe3yJibTara
6 Teopust BEeposITHOCTEW U CTaTHCTHUKA
6.1 UuTarh U CTPOUTH TAOJIUILBI U JUArpaMMbl
OnepupoBaTh MNOHATHSMHU: cpelHee apudmernyeckoe, MeAHUaHA,
6.2 HauOoJpIliee, HaAWMEHBIIEE 3HAYCHHWE, pa3Max MacCHBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSAMHU: CIy4alHbBI JKCHEpPUMEHT (OMBIT) U
CIyJailHOe COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTApPHBIA HMCXO.)
6.3 CIlyyallHOrO  OMbITa;  HAaXOAWTb  BEPOATHOCTM B  OMNBITaX C
PaBHOBO3MOKHBIMU CITydalHBIMH COOBITUSMHU, HAXOAUTh U CPAaBHUBATh
BEPOATHOCTH COOBITUH B U3YUYEHHBIX CIy4alHBIX KCIIEPUMEHTaX
Haxomute u QopmynupoBaTh COOBITHS: TEpeceUeHHE UM OOBEIUHECHUE
6.4 JTAHHBIX COOBITHH, COOBITHE, MPOTHUBOTIOJOKHOE JaHHOMY COOBITHIO;
' [0JIb30BaThCA  AUarpamMmamu  Oiinepa U (QOpMynoHd  CIOXKEHHUs
BEPOSATHOCTEH IIPU PELIEHUU 3a/1a4
OnepupoBaTb MOHATUSMHU: YCJIOBHas BEPOSATHOCTb, HE3aBHCHUMBIE
6.5 COOBITUS; HAXOJUTh BEPOSTHOCTH C MOMOIIBIO MpaBHJa YMHOXEHHS, C
IIOMOILBIO JIepeBa CIy4aifHOTO OIbITa
6.6 [IpuMeHsATH KOMOMHATOPHOE MPABWIIO YMHOXKEHUS IPU PEILICHUH 3a]1a4
OnepupoBaTh MOHATUSAMU: UCIBITAHUE, HE3ABUCUMbBIE HCIIBITAHUS, CEpuUs
6.7 UCITIBITAHUH, yCIIeX U Hey/ada; HaXOJUTh BEPOSTHOCTH COOBITHI B cepuu
' HE3aBHCHMBIX HCIBITAHUHA 10 IEPBOTO yCIieXa, HaXOJUTh BEPOSTHOCTH
coObITUH B cepun ucnibITanuil bepHymu
6.8 OnepupoBaTh MOHATUAMHU: Ciy4yailHas BeJIUYWMHA, paclpeseieHue

BEPOATHO CTCI\/'I, AuarpamMma pactpeaciIiCHUA




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
6 Teopust BeposSTHOCTEH U CTATUCTHKA
[IpencraBnenne HaHHBIX € TOMONIbI0 Tabmun wu  guarpamm. CpenHee
6.1 apudmernyeckoe, MenuaHa, HauOosblllee U HaUMEHbIEEe 3HAYEHHUs, pa3Max,
JCTIEPCUs U CTaHJIaPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CnyuyaiiHple SKCHEpUMEHTHI (OMBITHI) W Cly4aliHble COOBITHSA. OJeMEeHTapHbIe
coOpITHsa (WcxoAbl). BeposTHOCTh citydaiiHOTO COOBITHSA. bBIWM30CTh 4YacTOTHI U
6.2 BEPOSATHOCTH cOObITHH. CiydaifHbIE OTBITHI ¢ PAaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU
coOpITUsMH.  BeposiTHOCTM  COOBITHMII B ONBITAX C  PAaBHOBO3MOXKHBIMH
AJIeMEHTAPHBIMH COOBITUSIMHU
6.3 Onepauuu Haa COOBITUAMU: TepecedyeHue, OOBEAMHEHUE, MPOTHBOIOJIOKHbBIE
' coObITus. {uarpammsl Diinepa. @opmyra cioxkeHus: BEposSTHOCTEN
6.4 VYcnoBHass BEpPOSITHOCTh. YMHOXXEHUE BEpOSTHOCTEW. JlepeBo  ciydalHOro
' skcriepuMenTa. dopmyrna mosHOM BeposiTHOCTH. HezaBrucruMbie COOBITHS
65 KomOunatopHoe mpaBmwio ymHoxenus. IlepectanoBku u dakropuan. Yucio
' coueranuii. TpeyronpHuk [Tackans. @opmyna Ounoma HeroToHa
bunapHblii ciydaiiHBId OMBIT (KCIBITAaHUE), yCleX W Heynada. HeszaBucumpble
6.6 ucneiTanug. Cepusi HE3aBUCUMBIX HUCHBITaHUW 10 mepBoro ycmexa. Cepus
HEe3aBUCHMBIX UCTIbITaHUN bepHyin
6.7 Cnyugaitnas BenuuuHa. Pacnipenenenue BepostHocTed. JluarpaMma pacripeesieHusl.

HpI/IMepLI pacnpeﬂeneHHﬁ, B TOM YHUCJIC TCOMECTPUICCKOC U OMHOMHAJIBHOE

INPOBEPAEMBIE HA EI'D 1O MATEMATUKE TPEBOBAHMUSA K
PE3YJIbTATAM OCBOEHHUA OCHOBHOI OBPA30OBATEJIbHOU
INPOTPAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Kon

IIpoBepsiemble TpeOOBaHUS K NPEAMETHBIM pPe3y/JbTaTaM 0CBOCHUS

NMPOBEPSIeMOr0  OCHOBHOIi 00pa30BaTe/ILHOI MPOrpaMMBbI CPeIHEro 00IIero




TpeOoOBaHMs

o0pa3oBaHus

Bnagenue MeromaMM JJOKa3aTENbCTB, AJITOPUTMAaMHM PpELICHMs 3a/ad;
yMeHue (GOpMyIHMpOBaTH W ONEPUPOBATH MOHATHAMH: OIpEACICHHUE,
akcuoma, TEOpeMa, CIIEACTBHE, CBOICTBO, IPU3HAK, J0Ka3aTEJIbCTBO,
paBHOCWIIbHBIE (OPMYIMPOBKH;, MPUMEHATh MX; YMEHHE (OPMYIHPOBATH
oOpaTHO€ M NPOTHBOIOJIOXKHOE YTBEP)KIACHHE, NPUBOJIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, ~HCIOJIb30BaThb METOJ MAaTEeMAaTUYECKOM  MHIYKIMH;
IPOBOAMTD JI0KA3aTEIbHBIE PACCYK/IEHUS NPU PELICHUU 3a]a4, OLEHUBATh
JOTMYECKYI0  NPAaBUIBHOCTb  PACCYKIEHHMM; yMEHHE  OIEpUpPOBATh
MOHATHSIMH: MHOKECTBO, IMOJMHOKECTBO, OIEpali HajJ MHOXECTBaMHU;
YMEHHE UCIO0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN ammapar 1Jis ONMUCaHus
peaJIbHBIX MPOLECCOB U SIBJICHUN M IpPH PELIEHUU 33/]ay, B TOM 4YHCIE U3
JIpYTrUX Yy4eOHBIX MpPEAMETOB; YMEHHUE OIEpPUPOBATH MOHATHSAMH: Tpad,
CBSI3HBIN Tpad, JAepeBo, IUKI, Tpad Ha IIIOCKOCTH; YMEHHE 3a/JaBaTh U
OTHCHIBAaTh Tpadbl Pa3IUYHBIMU CIIOCOOAMU; MCIIOJb30BaTh Ipadbl MpHU
pelIeHnH 3a1a4

YMeHne omnepupoBaTh MOHSATHSAMU: HATypalbHOE YHCIO, IIEJI0€ YHCIIO,
CTENEHb C IEBIM TI0Ka3aTeseM, KOpEeHb HATYpaJlbHOW CTETICHHU, CTENEHb C
palMoHaIBHBIM TOKa3aTeJeM, CTENEHb C JCUCTBUTEIBHBIM ITOKa3aTelIeM,
jgorapudM YucCIa, CHHYC, KOCHHYC M TaHTE€HC MPOU3BOJBHOTO 4YHCIA,
OCTaTOK IO MOJYJI0, PAalMOHAILHOE YHUCIIO, HPPAIMOHAIBHOE YHCIIO,
MHOYXECTBA HATYPAJIbHBIX, IEJIBIX, PAIIMOHAIBHBIX, IEHCTBUTEIIBHBIX YHCEIT;
YMEHUE HWCIOJb30BaTh TNPHU3HAKA JCIMMOCTH, HAWMEHBIIUNA OOIIHit
NENUTENIb W HauMEHbIee oO0Iee KpaTrHoe, alropuT™M EBknwmma mnpu
pelieHnn 3a1a4; 3HaKOMCTBO C Pa3JIMYHBIMHU TO3UIIMOHHBIMU CHCTEMaMH
CUMCJICHHSI; YMEHHE BBIMOJIHSATH BBIYMCIICHUE 3HAYCHUH U MPeoOpa3oBaHUs
BBIDOKCHUM CO CTENEHAMHU W Jorapudmamu, npeoOpa3oBaHus APOOHO-
pallMOHAIBHBIX  BBIPAXKEHWH;  YMEHHE  ONEPUPOBATh  IOHATHUSIMH:
MOCJIeI0BATEILHOCTh, apupMeTHUYeCKass TMPOrpeccus, TI'eOMeTpUUYecKas
nporpeccusi, OECKOHEUHO YyOBbIBaWOIas T'€OMETpUYECKass IPOTPECCHs;
YMEHHME 3a/laBaTh IIOCIEA0BATEIbHOCTH, B TOM YHCIE C [OMOIIBIO
PEKYPPEHTHBIX (POpMyYN; yMEHUE ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE
YHUCIIO, CONPSOKEHHBIE KOMIUICKCHBIE YHWCIA, MOJAYIb U apryMEHT
KOMIUIEKCHOTO  YHCJA, dbopmMa  3amMCH  KOMIUICKCHBIX  YHCEI
(reomeTpuyeckasi, TPUTOHOMETpHYECKas U anreOpaumdeckas); yMeTb
IPOU3BOJUTH apUPMETHUECKUEe JEHCTBUS C KOMILIEKCHBIMH YHCIaMHU;
NPUBOAUTH MPUMEPHI MCHOJIb30BAHUS KOMIUIEKCHBIX YHUCEN; ONEPUPOBATH
NOHATUSAMU:  MaTpuma 2xX2  wu  3x3, omnpeaenuTeab  MaTpPULbI,
F€OMETPUUECKHUI CMBICIT OTIPEIETUTENS

YMmenue ONCprUpOBaTh IMOHATUAMU:. PALNUOHAIBHBIC, HWPPANUOHAIIBHBIC,
IMOKa3aTCIbHBIC, CTCIICHHEBIC, J'IOFapI/I(l)MI/I‘leCKI/Ie, TPUTOHOMETPUUCCKUC
YpaBHCHHA U HCPABCHCTBA, UX CUCTCMbI; YMCHUC ONICPUPOBATH NMOHATUAMU:
TOXKACCTBO, TOXIACCTBCHHOC Hp606pa30BaHI/IC, YpaBHCHHEC, HCPABCHCTBO,




CUCTEMa YpAaBHEHUHW M HEPABEHCTB, pPAaBHOCWIBHOCTb YPABHEHUH,
HEPABEHCTB U CUCTEM; YMEHHE PEIIATh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TIIOMOIIBIO PAa3IMYHBIX IPUEMOB; pEIIATh YPABHEHUs, HEPABEHCTBA U
CUCTEMBI C IIApaMETPOM; IPUMEHATh YPABHEHHUs, HEPABEHCTBA, UX CUCTEMBbI
JUISL peUIeHHUs MaTeMaTHUYeCKMX 3a7ad M 3aJad M3 pPa3InyHbIX objacteit
HayKU U PEAIbHON KU3HH

YMmenune omnepupoBaTth TOHATHSAMH: (DYyHKOMSA, YETHOCTH (YHKIUH,
NEePUOMIHOCTD (PYHKIMH, OTPAaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (YHKIHMH, HauOOJIbIIEe W HaWMEHbIIee 3HAUYCHHS
(GYHKIIMM Ha NPOMEXKYTKE, HempepbiBHAas (DYHKIUS, aCHUMITOTHI Ipaduka
¢yHKIMM, TepBas W BTOpas NPOU3BOAHAS (YHKLHH, T€OMETPUUYECKUI U
¢u3nueckuif CMBICT TNPOU3BOJHON, mepBooOpa3Has, OINpeneaEHHbIN
UHTErpai; yYMEHHE HaXOJAWTh AaCUMINTOTHl TIpaduka QYHKUHUH; YMEHHUE
BBIYMCIIATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO U KOMIIO3ULIUU
(GyHKIMM, HAXOAUTh YpaBHEHUE KacaTeabHOU K rpaduky QyHKINU; yMEHHE
HaXOJUTh MPOU3BOJHBIE AJIEMEHTApHBIX (YHKLHMH; YMEHHE HCIOJIb30BaTh
MPOU3BOJIHYIO Ui HCclefoBaHus (YHKIMM, HaXoAWTh HauOOJbLINE U
HauMEHbIINE 3Ha4YeHHs (QYHKIUN; CTpOUTh TIpaduKd MHOTOUJIEHOB C
WCIIOJIb30BAHMEM  afmapaTta MaTeMaTH4YecKoro aHaiu3a; MPUMEHSTh
MIPOU3BOJIHYIO JUISl HaXOK/IE€HUS HAWIYy4dllero pelieHus B MPHUKIAIHBIX, B
TOM YHUCJIE COLMATIBHO-?PKOHOMUYECKUX M (PU3MYECKHUX 3ajadax; HaXOIUTh
II0IAa U 00bEMBI (GUTyp C MOMOILBIO MHTErpaja; IPUBOAUTh MIPUMEPEI
MaTEMAaTU4YECKOTO MOJIEIMPOBAaHUS C MOMOIIBIO A depeHInaIbHbIX
YpaBHEHU U

YMeHne onepupoBaTh NOHATHAMU: rpaduk QyHKIMU, oOpaTHas (QyHKIIUS,
KOMIO3UIUsl (PYHKIMIA, JIMHEHHAs QYHKIUS, KBaapaTU4Has (QyHKIUS,
panmoHanpHas (YHKIUS, CTENCHHAs (QYHKIMS, TPUTOHOMETPUIECKUE
(GyHKIMHU, OOpaTHBIE TPUTOHOMETpUYECKHE (QYHKIUHU, IMOKa3aTelbHAs |
jgorapupmuueckas QYHKIUH; YMEHHE CTPOUTh TrpaduKd H3Y4ECHHBIX
(hyHKIIMHA, BBITOJHATH TPeoOpa3oBaHus rpadukoB (HYHKIIHMA, UCIIOIH30BaATh
rpaduKu Ui U3yYEHUsS MPOLECCOB M 3aBUCHMOCTEH, MPU PEIICHUM 3a1a4
U3 JIpyrux y4eOHBIX MPEIMETOBU 3aJau M3 PEATbHOM KH3HH, BBIPAKAThH
(dbopMynaMu 3aBUCHMOCTH MEXKJy BEJIHMUYMHAMHM; HCIIOJIb30BaTh CBOMCTBA M
rpadukyd  QYHKIMA I pEIIeHUs ypaBHCHHI, HEPABCHCTB M 3a1ad C
napamMeTpamu;, HW300pakaTh Ha KOOPIWUHATHOW IUIOCKOCTH MHOMKECTBA
pellieHuii ypaBHEHU, HEPaBEHCTB M UX CUCTEM

YMmenue peuiatb TEKCTOBBIC 3aJda4d pPa3HbBIX THIIOB (B TOM 4YHUCJIC Ha
IMPOLCHTHBI, JOJHW U YaCTH, Ha ABHIKCHUC, pa60Ty, CTOUMOCTb TOBApOB U
yCIyr, HaJIOTH, 3aJa4u U3 obOmacTu YIIpaBJICHUA JIMYHBIMH H CEMEHMHBIMU
(I)I/IHchaMI/I); COCTaBJISAATh BBIPAXKCHUA, YpPABHCHHSA, HCPABCHCTBA U HUX
CUCTCMbI II0 YCJIOBHUIO 3aJavd, HUCCICAOBATH IIOJIYYCHHOC PCHICHUC U
OLICHHUBATh HpaBI[OHOI[06HOCTB pe3yJIbTaTOB;, YMCHHC MOACIUPOBATH
PCAJIBbHBIC CUTyallUM Ha A3bIKC MATCMATUKH, COCTABJIATH BbIPAKCHUA,




YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 33J1a4H, UCCIIEIOBATh
IOCTPOEGHHBIE ~ MOJENM C  HCHOJBb30BAaHMEM  ammapara  ajureopsl,
HMHTEPIPETUPOBATH ITOJTYYCHHBIN pe3ybTaT

YMeHue omepupoBaTh MOHATUSAMU: CpefHee aphuPMeTHdYecKoe, MeauaHa,
HauOoJblllee U HalMEHbIIEee 3HAYEHMs], pa3Max, AUCIIEPCHs, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOTO Habopa; YMEHHE H3BJIEKAaThb, UHTEPIPETHUPOBATH
UH(POPMALINIO, TPEACTABICHHYI0 B TaONHIAX, HAa AMarpammax, rpadukax,
OTpaXarollyl0 CBOWCTBA pEaJIbHbIX INPOLIECCOB M SIBICHMI; MPEACTABIAThH
UHPOpPMALIMI0O C TOMOIIBI0 TAaONWIl H JAWarpaMM; HCCIEIOBaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM YHUCJIE€ C HIPUMEHEHUEM TIpaduyecKux
METO/IOB UM AJIEKTPOHHBIX CPEJICTB; rpadMuecKH HCCIIEI0BAaTh COBMECTHBIE
Ha0JII0JIEHUS C IOMOIIbIO IMarpaMM pacCceuBaHus U JIMHEWHOU perpeccuu

YMeHHne omnepupoBaTh IMOHATUAMM: CIY4alHBIM ONBIT M ClydallHOE
cOOBbITHE, BEpPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHMEM TpaUUYecKUX METOJO0B; INPUMEHATh
(GbopMyInbl CIIOXKEHUS M YMHOXEHHsS BeposSTHOCTeH, (OpMyny MOJHOM
BeposITHOCTH, (opmyny bepHymiu, komOuHaTOpHBIE (GakThl U (HOPMYIIBI;
OIICHUBAaTh BEPOATHOCTU peaJbHBbIX COOBITHH; yMEHUE OINepUpOBaTh
MOHATHSMM:  ClyyailHass  BeJIMYMHA, pacHpelesieHue BEepOsSTHOCTEH,
MaTeMaTH4eCKOe OXHUIAHWE, JOHUCIEPCHs M CTAaHJApPTHOE OTKJIOHEHHE
CllyyallHOM  BeJMYMHBL, (QYHKUUM  pacOpeAeieHus U IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTE€IbHOIO U HOPMAJIBHOTO PacHpElCIICHUN; YMEHHE
HCIIOJIb30BATh CBOMCTBA M3YYEHHBIX PACIpEACICHUN A PEUICHMs 3a1ad;
3HaKOMCTBO C MOHSATHSMHU: 3aKOH OOJIBIIMX YHCEJ, METOJbl BBIOOPOUYHBIX
UCCIIeIOBAHUI; yMEHUE IPUBOANUTH IIPUMEPBI MPOSABICHHS 3aKOHA OOJIBLINX
qucel B IPUPOJHBIX M OOLIECTBEHHBIX SIBJICHUAX; YMEHHUE OIEpUPOBATh
HNOHATHAMM: COYETAHUE, MEPECTAHOBKA, YHUCIO COYETAaHUH, YHUCIIO
nepecTaHoBOK; OMHOM HplOTOHA; ymMeHHME NpPUMEHSATb KOMOWHATOPHBIE
GbakThl M pacCyKIeHMs JUIsl PpeIIeHUs 3ajgad; OLCHHUBATh BEPOSTHOCTH
peanbHbBIX ~ COOBITHMH;  COCTaBIATb  BEPOSTHOCTHYIO  MOJAEIb U
MHTEPIPETUPOBATH OJIYYECHHBIN pe3yJIbTaT

YMeHue OIICPHUPOBATDH INOHATHUAMU: TOYKa, Ipsmasd, IIIIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIyd, BCIIMYIMNHA YTIJIA, IUIOCKUH yrou, I[ByrpaHHbIﬁ
yroi, TpéXFpaHHLIﬁ YroJj, CKpCIHBAOMIUCCA IIPSAMBIC, MApaJJICJIbHOCTL U
MEPINCHAUKYIAPHOCTD IPAMBIX U HJ'IOCKOCTG?I, YroJj MExXAy IIpsAMbIMHU, YI'OJI
MCKIAY HpHMOfI " TUIOCKOCTBIO, YI'OJI MCKAY IINIOCKOCTAMHU, pACCTOAHUC OT
TOYKH OO INUIOCKOCTH, PACCTOSAHHUEC MCKAY IPAMBIMH, PACCTOSIHUEC MCKIAY
IIJIOCKOCTAMHU, YMCHHUC HCIIOJIb30BATH IIPU PCIICHHUU 3a4a4 H3YUYCHHBIC
(I)aKTLI U TCOPEMbI INIAaHUMETPpHUU, YMCHHUC OLICHUBATH PA3MCPLI 00BEKTOB
OKpyxXaromero Mupa,; CTpOUTb MATCMATHYCCKUEC MOJCIIM C IOMOUIbBIO
TCOMETPHUUICCKUX MOHATUN U BCJINMYNH, pCHlaTb CBA3AHHBIC C HHUMHU
MNPaKTUYCCKUC 3aJa4r
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOWAAb (UTYpBl, 00BEM QUIYpHI,




MHOTOIPaHHUK, TMPABHIbHBIH MHOTOIPAaHHHMK, CCUYCHHE MHOTOTPAHHHUKA,
KyO, mapajulefenures, Npu3Ma, NupaMuaa, (urypa W IMOBEPXHOCTh
BpalleHUs, MWIUHAP, KOHYC, map, cdepa, miomans chepsl, MmIOmaIsL
MOBEPXHOCTH MUPAMUBI, TMPU3MBI, KOHyca, IHIUHApPA, O00BEM KyOa,
OPSIMOYTOJIBHOTO — TapaJjIe/enuIea, MUPAMUIbI, TMPU3MBbI, WIKHApPA,
KOHycCa, Iapa, pa3BépTKa IMOBEPXHOCTH, CEUYCHUS KOHyca M IWIMHJpA,
napajjiciibHble OCH WM OCHOBAaHHWIO, CCUEHHE Iapa, IUIOCKOCTb,
Kacaromasics cheppl, NUIHHIPA, KOHyCa; yMEHHE CTPOUTH CEUYCHHUE
MHOTOTpaHHHMKA, W300pakKaTh MHOTOTPAHHHKH, (UIYphl W TOBEPXHOCTH
BpAIllCHUS, WX CCUYCHUS, B TOM YHCIIEC C IMOMOIIBIO 3JCKTPOHHBIX CPEJICTB;
yMEHHE MPHUMEHSATh CBOWCTBA T€OMETPUYECKHX (UTYp, CaMOCTOSITEIBHO
(bopMyIHpOBaTh ONMpPEICICHHS M3ydaeMbIX (QUTYP, BBIABUIaTh TMIIOTE3BI O
CBOMCTBAX M MpPH3HAKAX T'COMETPUYECKUX (UTYp, O0OOCHOBBIBATHUIIH
OMpoBepraTh HX; YMEHHE TMPOBOAWTh KiIacCHpUKanuioo Quryp 1o
pa3IMYHBIM  MPHU3HAKAM, BBINOJIHATE HEOOXOJAWMBIE JIOTIOJIHUTEIILHBIC
MOCTPOCHHS
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YMeHme OIICpHUpPOBATH INOHATUAMU: JIBHNXKCHUC B IIPOCTPAHCTBCE,
MapajyieIbHBIA TIEPEHOC, CHMMETPUsI Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue M0A00Ms, TOA0OHBIE (UIYpbl; yMEHHE
pacrno3HaBaTh paBHbIE W MOAOOHBIE (QUIYpPBI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOJIb30BaTh F€OMETPUUECKUE OTHOILIEHUS MpHU
pelIeHnH 3a/la4; HaXOIUTh T'€OMETPUYECKUE BEIUYUHBI (AJIMHA, YTOJ,
IJI01Ia]Tb, 00BEM) MPHU PEIICHUH 337a4 U3 IPYTUX YYeOHBIX IPEIMETOB U U3
peaIbHOM KM3HU; YMEHUE BBIYHUCIATH T€OMETPUUYECKUE BEIMUMHBI (IMHA,
yroij, Iomaab, 00bEM, IMJIOLIAAb MOBEPXHOCTH), HCIOIb3YsSd W3YYEHHBIE
(¢bopMynbl M METOJbl, B TOM YHUCIE: IUIONIAh MOBEPXHOCTH MHPAMUJIbI,
Opu3Mbl, KOHyca, LWIMHApa, Iulomans  cdepbl; 00bEM  Kyda,
OPSIMOYTOJIBHOTO — MMapajljiesienuiea, MNHUPaMUIbl, MPU3MBL, IHIUHAPA,
KOHYCa, Il1apa; yMEHHe HaXOAUTh OTHOIIEHHE 00BEMOB MOJOOHBIX QUTYP
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VYmenune OIICpUPOBATh IMOHATHAMU: IPAMOYIOJIbHAasA CHUCTEMA KOOpJAWHAT,
BCKTOP, KOOPAHWHATBI TOYKH, KOOPAWHATBI BCKTOpP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpAa Ha YHUCIIO, PA3JIOKCHHC BCKTOpa IIO 6331/1(3}/,
CKaJILIpHOC  IPOU3BCIACHUC, BCKTOPHOC TMPOU3ZBCACHUC, YIrOJ MCKIAY
BCKTOpPAaMU; YMCHHUEC UCII0JIB30BATH BeKTOpHHﬁ n KOOp,I[I/IHaTHHﬁ MCTOA HJIA
peHICHUs T€COMCTPUICCKUX 3a/lad U 3aa4 APYyIrux y‘le6HLIX IpeaMETOB
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YMeHue BbIOMpPATh MOIXOAAIIMM METOJ sl pelleHus 3a7a4yM; OHUMaHue
3HaYMMOCTH MAaTeMaTHKH B M3YYEHUU MPHUPOTHBIX U OOLIECTBEHHBIX
IIPOLIECCOB U SBJICHUM; YMEHHE pACIO3HaBaTh IPOSIBICHUE 3aKOHOB
MaTE€MaTUKU B MCKYCCTBE, YMEHUE IPUBOJUTH IIPUMEPBI MATEMAaTUUYECKUX
OTKPBITUM POCCUICKON U MUPOBON MaTeMaTHUYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
O MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Kon
1 Yucna v BIYMCICHUS
1.1 | HarypaneHble u uenble uncina. [Ipu3Haku JeIMMOCTH LIEIBIX YUCE
12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, MPOICHTHI,
0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HarypanbHOW creneHu. [leficTBus ¢ apudmMernyeckumMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenp ¢ nenbiM nokaszareneM. CTeneHb C palMOHalIbHBIM NoKa3zareneMm. CBoiicTBa
' CTeTeHH
15 CuHyc, KOCHMHYC ¥ TAaHI€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 | Jlorapudm uucna. JlecsTuaHbIe U HATYPAITBHBIE JIOTAPHPMBI
JleiictButenpHble ynciaa. ApudMeTndeckre onepanuu ¢ JeHCTBUTEIbHBIMU YHCIAMHU.
1.7 | IIpuOnmx€HHbIE BBIYMCICHUS, MTpaBUa OKPYIJIEHUS, MPUKUIKA U OLIEHKA pe3yabTaTa
BBIYMCIIEHUI
1.8 | TIlpeoGpa3oBaHne BEIpAKCHUIMA
1.9 | KomruiekcHble yncia
2 VYpaBHEHHs 1 HEPABCHCTBA
2.1 | Lensie u 1poOHO-paIMOHATBHBIC YPABHEHUS
2.2 | HppauroHalbHbIE ypaBHEHUS
2.3 | TpuroHomMeTpHYEeCKUE YpaBHEHUS
2.4 | Tloka3zaTenbHbIC U JOrapu(hMUUECKUE YPAaBHEHUS
2.5 | Lensie u 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 | HppanmoHalibHBIC HEPABEHCTBA
2.7 | Tloka3arenpHble U JOrapupMUYeCKUEe HEPABEHCTBA
2.8 | TpuroHomeTrpuieckue HepaBEHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | VYpaBHeHus1, HEpaBEHCTBA M CUCTEMBI C TapaMeTpaMu
2.11 | Martpuua cuctemsl JJUHEHHBIX ypaBHeHUH. OnpenenuTenb MaTpHLIbI
3 OyHKIMH U TpadUKH
31 OyHkiusa, crnocodbl 3amaHus QyHKIMM. ['paduk QyHknumu. B3aumHo oOparHble
' ¢ynkuuu. YérHeie u HeuéTHble QyHkuuu. Ilepuoanueckue GpyHKIMMA
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHMH QyHkumu. Hymm ¢yHkumn.
3.2 | IlpomexyTkh  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.

MaxkcuMmymbl 1 MUHUMYMBI pyHKIMU. HanOosbiee 1 HanMeHblee 3HaUeHHE (QyHKIUN




Ha IPOMEXKYTKE

Crenennas (pyHKIMS C HaTypaJbHBIM M IEJIBIM MoKa3aTeneM. EE cBoiicTBan rpaduk.

3.3 . .
CoiicTBa u rpaduk KOpHs N-0ii cTeNeHN
3.4 | Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U rpaduku
3.5 | Tloka3arenbHas u JorapupmMudeckas GyHKIUN, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl rpadgukoB GpyHKImA. CBOMCTBA (PYHKIIHIA, HETIPEPHIBHBIX
' Ha OTpE3Ke
3.7 IlocinenoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 | Apudmerndeckas u reomerpuueckas nporpeccun. @opmyna cI0KHBIX TPOIIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 | IlpousBoanast pyHkuuu. IlponsBoaHbIe 3eMeHTapHbBIX QYHKIUI
[IpumeHeHnne NpPOU3BOAHONM K UCCIENOBaHHIO (YHKIMI Ha MOHOTOHHOCTh H
4.2 | oskcrpemymbl. HaxoxkaeHne HamOOJBIIETO0 M HAaWMEHBINEro 3HAYCHUs (PYHKIMHA Ha
OTpe3Ke
4.3 | TlepBooOpa3nas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 | MmuoxecTBO, oneparuu HajJ MHOXKecTBaMHu. J{narpammel Ditniepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OmnucartenpHas CTaTUCTUKA
6.2 | BeposiTHOCTB
6.3 | KomOunaropuka
7 I'eomeTpust
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble U IJIIOCKOCTH B POCTPAHCTBE
7.3 | MHOTOrpaHHUKA
7.4 | Tena v MOBEPXHOCTH BPAIICHUS
7.5 | KoopauHaThl U BEKTOPBI







