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MHNOACHUTEJBHASA 3AIINCKA

YueOuslii Kypc «BeposTHOCT, © cTaTucTuUKa» yriayOJIEHHOTO YpPOBHSA
ABJIAETCSI TMPOJOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOrO y4eOHOro Kypca
yriayO0nEHHOTO YPOBHS Ha YPOBHE CpEIHEro o01ero oopazoBaHusi. Y4eOHBIN Kypc
npeaHa3HayeH Uit (OpMUPOBAHUS y OOYUAIOIIMXCS CTATUCTUUECKON KYJIbTYphl U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
W3YUYCHUS CIy4YalWHBIX COOBITHH, BETWYMH W TpoIrieccoB. Ilpm m3ydeHun Kypca
oOoramaroTcsi MPEACTaBIECHUS OOydaroluxcs O METOoAax HCCIEeJOBaHUs
U3MEHYMBOIO MHpPA, pa3BUBACTCSl IOHMMAaHUE 3HAYUMOCTH U  OOLIHOCTH
MaTeMaTUYECKUX METOJOB ITO3HAHUA KaK HEOTBEMJIEMON YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopepxaHne y4eOHOro Kypca HalpaBJI€HO Ha 3aKpeIyiIeHue 3HaHWi,
NOJIyYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHUsl, U
Ha pPa3BUTHUE IIPEACTABICHUNM O CIyYaWHBIX BEIMYMHAX U B3aMMOCBA3AX MEXKIY
HAMH Ha BaXHBIX NPHUMEPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAKOLIETO
Mmupa. B pesynbrare y 00yyaromuxcs 10JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MATEMATHYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUIL  ONHUCAHUS  aHTPONOMETPUYECKUX M JeMOrpaduMyecKMX  BEJIUYMH,
NOTPEIIHOCTE B pAa3JIMYHBIE pPOJA H3MEPEHUsX, JUIMTEIbHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U MTPOLIECCOB
B oOmiecTBe. YUeOHbI Kypc sBISE€TCS 0a30il 1Jii OCBOEHHUS BEPOSATHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIELUAIBHOCTEW, HO TaKXe COLMAIbHBIX U IICUXOJOTMYECKUX, IOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEJIBHON Mepe UCHOJb3YIOT amnmapaT
aHanu3a OONBIIMX JaHHBIX. L[eHTpalibHyl0 dYacThb Y4eOHOro Kypca 3aHUMAaeT
00CyX/IeHHE 3aKOHAa OOJBIIMX 4YHcesl — (YyHAAMEHTAIBHOIO 3aKOHAa MIPHUPOJBI,
HUMEIOLIET0 MaTEMaTHYECKYI0 (OpMaIH3alUIo.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YrayOJEHHOM YpPOBHE BBIJECIECHBI OCHOBHBIC
coziepkarenibubie TUHUM: «CiayyaliHble cOOBITHS U BepOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBIIUX YHCEID».

[ToMHMMO OCHOBHBIX JIMHUU B y4€OHBIH KypC BKIJIFOUEHBI 3JE€MEHTHI TEOpUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [JISl TOJHOLEHHOIO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4eOHBIX
KYPCOB.

Conmepxxanne nuHuUM «CrydaiiHple COOBITUS M BEPOSITHOCTH»  CIIY>KUT
OCHOBOW JjIs1 (DOPMHUPOBAHMSI TPENCTABICHUN O PaCHpeNesICHUU BEPOSTHOCTEH
MEKly 3HAYCHHMSAMH CIIy4alHbIX BEJIMYHMH. Ba)KHYIO 4acTh B 3TOM COEPKATEIBHON
JVHUM 3aHMMAET U3YYEHHE F€OMETPUUECKOr0 U OMHOMHUAJIBHOTO paclpeneaeHu u



3HAKOMCTBO C UX HENPEPBIBHBIMU aHAJIOraMU — IOKAa3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeeeHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYalHBIMU BEIMYMHAMH H
pacnpeiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYaloIIMXCS Ha OMNHCAaHUM U
U3YYEHUU CITyYalHBIX SBJICHUH C IOMOILBIO HENPEPBIBHBIX (YHKIMHI. OCHOBHOE
BHUMAaHHE YEISIETCS OKa3aTeIbHOMY U HOPMAJIBHOMY PaclpeaeIICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXIY CIy4YalHbIMM BEJIMYMHAMHU U OINKHCAHHE OTOH CBSI3M C TOMOIIBIO
KodduieHTa KOppeisiuu M €ro BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JlnarpaMMbl pacCEMBaHU», N3yYECHHYIO Ha YPOBHE
OCHOBHOIr0 00mero o0pa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYpCOB aJIr€Opbl U1 T€OMETPHH.

Emé€ oaumH  2JIeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCIEAOBATEIBHOCTD CIyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKHX COOBITUN HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIIETCS] AKTYaJbHBIM Uil OyIymHMX aOUTypHEHTOB, MOCTYNAIOIIUX Ha y4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMHM HAayKaMM, IICUXOJIOTHUEH U
YIPaBJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCTP W CTaTHUCTHKa» Ha
yIiIyOJe€HHOM ypoBHE oTBoauTcsi 67 yacoB: B 10 kmacce — 34 wyaca (1 ydac B
Heneno), B 11 kiacce — 33 yaca (1 yac B Heneno).



COIAEPKAHUE OBYYEHUSA

10 KUIACC

['pad, cs3ubl rpad, nytu B rpade: mukisl U nenu. CteneHp (BaJIeHTHOCTD)
BepmuHbL ['padsl Ha TTocKOCTH. JlepeBbs.

Crny4aliHble SKCIEPUMEHTHI (OMBITHI) U CIIy4YalHble COOBITUS. DJIEMEHTAPHBIE
coObITHsl (Mcxo/bl). BepostHocTh ciydaitHoro coObITHs. bim3ocTh 4acToThl U
BeposiTHOCTH ~ coObiTuil.  Cily4ailHble  ONBITBI € PaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSIMU: TIEPECEUCHUE, 00bEIUHEHUE, TPOTUBOIOIOKHbBIC
coObITus. JIuarpammsl Ditnepa. opmyiia CI0KEHUSI BEPOSITHOCTEH.

VYcIil0BHass BEPOSITHOCTb. YMHOXXEHHUE BEpPOATHOCTEU. JlepeBo ciry4yalHOro
skcniepumenTa. Gopmyiia noHou BeposatHocTU. Popmyna baiieca. HezaBucumbie
COOBITHS.

bunapHbIil ciy4aiiHbIid ONBIT (MCHBITAHKE), YCIIEX U Heyaada. HezaBucumele
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MEpBOro ycrexa. llepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepusi He3zaBUCHMBIX HcnblTaHUKd bepHymnu. CiydaiiHblii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyvaitnas  BenuuuHa. Pacnpenenenune  BeposdTtHocteil.  [{uarpamma
pactpenenenus. Onepanuu Haj ClIydallHbIMH BeIMYMHaMu. buHapHas cinyualiHas
BesmunHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHAJIBHOE.

CoBMecCTHOE pachpenesieHHe JBYX CIydalHbIX Beau4yuH. HesaBucumble
CIIy4yallHble BEJIMYUHBL.MAaTeMaTH4eCKOE€ OXHUJIAHUE CIIyYalHOW  BEJIWYMHBI
(pacnpenenenus). Ilpumepsl NPUMEHEHUS  MAaTEMaTUYECKOTO  OXHUAAHUS
(ctpaxoBanue, JoTepes). MarTeMarMdeckoe OXHIaHUE OWHApPHOW CclydalHOMN
BEJIMYMHBI. MareMaTu4eckoe OXKHUJIAHUE CYMMBI  CIyYallHbIX  BEJIWYMH.
Maremaruyeckoe 0KUJJaHUE r€OMETPUUECKOTO u OMHOMUATILHOTO
pacnpeneneHuu.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHUWE  CIIyYallHOM  BEJIWYWHBI
(pacnpenenenus). Jlucnepcus OMHApHOM ClydailHOM BeMMUMHBL. MaTeMaTtrudeckoe
OXXMJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuunH.  Jlucmepcuss W CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpeneneHud. Jlucrnepcuss W CTaHAAPTHOE OTKJIOHEHHE T'€OMETPHUYECKOTO
pacrpeneneHusl.



11 KIIACC

HepaBenctso YeoOnméra. Teopema UebOniméBa. Teopema bepuymim. 3akoH
Oonpimmx  uucen. BeiOopounslii  Merom — uccienoBaHuil.  BriOopouHnbie
xapakTepucTUKU. OlleHMBaHUE BEPOSTHOCTU COOBITUS MO BHIOOPOYHBIM JaHHBIM.
IIpoBepka npoCTERIINX TUIIOTE3 C IOMOLIBIO U3YUYEHHBIX PaCIpeIeICHUN.

HenpeppiBHble cnydaiiHble BennduHbL. [Ipumeppl. @yHKIMA TUIOTHOCTH
BEPOSITHOCTH pacnpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEAEICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  PacIpeieICHUI0. OyHKIUSA IJIOTHOCTH BEPOSITHOCTH
NO0Ka3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenHus. PyHKIUA IIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEIEIICHNUS.

ITocmenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3ajauw,
IIpUBOJSILIME K pacupenesennto Ilyaccona.

KoBapuauust 1Byx caywailHblx BenunuuH. Koadduuument nuHeiHON
koppesmsiuud. CoBMECTHblE  HAOMIOACHUS  JBYX BEIUYMH. BBIOOpPOUYHBII
Kod(phuLMeHT Koppenauuu. Paznnune Mexay JTUHEWHOW CBSI3bIO U MPUYHMHHO-
CJIEICTBEHHOU CBS3bI0. JIMHENHAs perpeccusi, METOI HAMMEHBIINX KBaJApaTOB.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJIYBJIEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIBTATHI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
NpoIEeAYp TPaKIAHCKOro o0OIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON I'pakIaHCKOW UIACHTUYHOCTH, YBOXKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKHUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 37I0pOBBIO (370POBOE MHTaHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHA H
OTIIbIXa, pEeryisipHas (U3UYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
IIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeld mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYphbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-?KOHOMHUYECKHX IPOIIECCOB Ha COCTOSHUE MPUPOTHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMATUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpelbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIICHKU HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKu Kak cdepbl UYeTOBEYECKOM JEesTEIbHOCTH, STamoB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHUBUTyaJIGHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATHI
IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE el CTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITH U XapPAKTEPU30BATh CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHUH MEXAy IOHATHAMH, (HOPMYIHPOBATH
onpeieSIeHUs TIOHITUHN, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KilaccUu(puUKaIuy,
OCHOBAHUS JIJ1s1 000OIIECHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATh U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTECPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYU;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIOUECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOIBI;

BEIOMpATh CMOCO0 pemieHns y4eOHOW 3amaunm  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hopMHpOBaTH TMMOTE3Y, ApryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIICJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTUYeCKOTo 00BbEKTa, SIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKXkKe BBIABUTATH
MPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATM3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOpPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

OO0wmenne:

BOCIPUHUMATH U (DOPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMA  OOIIEHUs], SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U NMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOAy PELICHUs 3ajayu,
KOMMEHTHPOBATh MOIYUYEHHBIN pe3ysbTar;

B Xoj€ 00CyXXIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY O0OCYXIaeMOU TEMBI,
npoOJieMbl, pemaeMol 3aJadd, BBICKA3bIBaTh HWJIEH, HAICJICHHbIE Ha TMOHUCK
pEIICHUs, COMOCTABIATH CBOM CYXKICHHUS C CYXACHUAMU APYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3MYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (dopme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

NPECTaBISTh Pe3yIbTaThl PEIICHUs 3a/1auM, YKCIIEPUMEHTA, UCCIICOBAHMUS,
IPOEKTa, CaMOCTOSTENBHO BbIOMpATh (opmar BBICTYIUIEHUS C YYETOM 3aaad
NpEe3eHTAlUU U OCOOEHHOCTEN ayIUTOPUH.

PeryisiTuBHBIe YHUBepCaJbHbIe y4eOHbIe JAeilicTBUS

Camoopranusanus:



COCTABJISATH ILJIAH, AJITOPUTM PELICHUS 3a/1a4d, BRIOMPATh CIOCOO pelIeHus C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBI HHTEJJIEKT:

BJIa/J€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPblE MOT'YT BO3HUKHYTbH IIPU PELICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHHBATh COOTBETCTBHE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eITEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JeSITEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW pabOThI, pacHpenesTh
BUJIbI pabOT, JIOTOBAapWBATHCS, OOCYX JaTh TMPOIECC W Pe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaAeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJIHATH CBOK YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

MHNPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyvaromuiicss HayIuTCs:

CBOOOJIHO ONEpUpOBaTh MOHATUAMM: Tpad, miockuil rpad, cBs3HBIA rpad,
nyTh B Tpade, Iemnb, UK, IEPEeBO, CTENECHb BEPIIUHBI, JIEPEBO CIIy4allHOTO
IKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: CIYYAHBIA OSKCIIEPUMEHT (OTIBIT),
CIIydyaiflHO€ COOBITHE, DJIEMEHTApHOE ClydaitHoe cOObITHE (DJIEMEHTApHBIA MCXO.)
CIIy4alflHOTO  OTbITa, HAXOIWUTh BEPOATHOCTH COOBITUH B  OMBITax C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMU;

HAXOJUTh U (POpMYyIHMpPOBaTH COOBITHS: TIEPECEUCHHE, OOhETMHEHUE TaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JaHHOMY, HCIIOJIb30BATh JUArPAMMBI
Diiniepa, KOOPAMHATHYIO MPSAMYIO JUIsl PEIICHUs 3a7ad, MOJIb30BaThCsi (GOopMysIon
CJIOEHUSI BEPOSITHOCTEH 7151 BEPOATHOCTEHN ABYX U TPEX CIIy4YalHBIX COOBITUH;



ONEPUPOBATh  TOHATUSAMM:  YCIOBHAasT  BEPOSATHOCTb,  YMHOXECHUE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYYalHOIO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMII C NOMOIIBIO MpaBUja YMHOXKEHHS, JepeBa
CIy4ailHOTrO OTbITa, HCIOJb30BaTh (POPMYIY IOJTHOW BEPOATHOCTH, (HOPMYITY
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
10 OPraHU3alUU CIy4aHOTO YKCIIEPUMEHTA;

OPUMEHATh W3y4YeHHbIE KOMOWHATOpPHBIC (QOPMYJBI MJsl TMEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yallHOTO OIbITa, PEIICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOJIHO  ONEpUPOBATH MOHATUSAMHU: OWHApHBIA  CIAy4YailHBIA  ONIBIT
(ucbplTaHuE), yCIeX M HeyJaya, HE3aBUCHUMbIE UCIBITAHMS, CEpUs HCIbITAaHUM,
HaXOJUTh BEPOSITHOCTH COOBITHUI: B CEpUM MCIBITAHUN 1O IMEpPBOrO yclexa, B
cepun UcnblTaHUM bepHyIM, B ombITe, CBA3aHHOM CO CIy4YallHBIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHSMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEpOSITHOCTEW, AuarpaMMa pachnpeiesneHusi, OuWHapHas ciydailHas BEJIMYMHA,
reOMETpUYECKOe, ONHOMUAIILHOE PaCIIPECIICHHUE;

OIEPUPOBATH IIOHATUSAMU: COBMECTHOE paCIpPEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PaclpeiesieHusl IByX CIydalHbIX
BEJIMYMH JUIS BBIACIICHUS PACHPENCIICHUS KaXXIO0M BEJIWYUHBI, OIpPEICIICHUS
HE3aBUCUMOCTH  CIIyYailHBIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHSITHEM
MaTEeMaTHUYECKOT0 0XKMJIaHUS CIy4yailHOW BeNMYMHBI (pacnpeaeneHus ), IpUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUM 337a4, BBIYUCIATH
MaTeMaTHUYeCKOe OKUJaHre OMHOMHAIBHOTO U T€OMETPUUECKOT0 paclpe/iesIeHuH;
CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: AUCIEPCHUS, CTAHJIAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEIUYUHBI
(pactipenenieHHs) MPU PELIEHUM 3a/1ad, BBIUMCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHAIILHOTO paclpeIeICHUMN.

K konity 11 kiaacca oOydaromuiicss HayIuTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKUA TEHEPATIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTikaM. OLEHUBAaTh BEPOSTHOCTU COOBITUH U MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTE3BI, TIOJIb3YSACh N3yYEHHBIMU PACIIPEACIICHUSIMY;

NPUBOAUTHh  TNPUMEPHl  3a4ad, MPUBOJAIIMX K  IOKA3aTeIbHOMY
pacmpeneneHuo, 3aaad, MPUBOMAIIMX K HOPMAJIBbHOMY  PacCIpENEeIeHUIO.
OmnepupoBarh NOHATUAMU: (PYHKUHMS TUIOTHOCTH BEPOSITHOCTH MOKAa3aTEIbHOTO
pacnpezeneHusi, GyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCHpeIeIeHuUs,
(GYHKIUS TUIOTHOCTH ©  CBOWCTBA HOPMAJBHOTO PACIHpEIEICHUS;ONPeNesaTh
KO ULIMEHT JIMHEHHON KOPPEIISILIUU, BHIOOPOYHBIN KO (PUITMEHT KOPPEIAIIUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

HaumeHoBaHue pa3jesioB u TeM Komraecrso dacos UIEKTPOHHbIC
Ne n/m Kontposabnbie Ilpaktuueckne (uHppoBbIe)
MPOrpaMMbl Bcero
padoTbI padoThI o0pa3oBaTejibHbIE
pecypchl
1 DneMeHTHl Teopuu rpados 3
) CryyaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUI
Omnepanuu HaJ MHOKECTBAMH U
3 coObITusMH. ClI0XKEHHE U YMHOXKEHUE 5
BEPOATHOCTEU. Y CIIOBHAS BEPOSATHOCTb.
HeszaBucumsble coObITUS
4 DneMeHTH KOMOMHATOPUKH 4 1
Cepun nocien0BaTeNIbHbIX UCIIBITAHUI.
5 Wcnsrtanus beprynnu. CiaydaiiHelid BEIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CiyualiHple BEJTMUMHBI U paclpeeIeHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

11 KITACC

KoanyecTBo 4acos

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypchbl

3aK0H OOJIBIINX YUCET

DJeMEHThl MaTeMaTHYEeCKON CTaTUCTUKH

HenpepsiBHBIE CllydaliHbIE BETUYHHBI
(pactipeenienusi), oKa3aTesIbHOE U
HOpPMAaJIbHOE pacIpeieeHus

Pacnpenenenue Ilyaccona

CBs13b MCKOY CJ'Iy‘-IElfIHBIMPI BCJIMYMHAMU

OO0001IEHHE U CUCTEMATU3ALIUS 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

11
34




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOMN ITIPOI'PAMMBI

Kon
NMpoBepsieMoro
pe3yJbTara

6
6.1

6.2

10 KITACC

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero 001ero 0opa3oBaHus

Teopus BeposiTHOCTEN U CTaTUCTHKA
YuTtath U CTPOUTH TAOJIUIIBI U JUATPAMMBbI

OHepI/IpOBaTb IIOHATHUAMM . cp€aHcee apH(bMeTquCKOC, MEIMUaHa,
HaI/I6OJII)IHee, HaMMCHBIICC 3HAYCHHUEC, pa3Max MaCCBa YUCJIOBbIX JAHHBIX

6.3

OnepupoBaTh NOHATUSIMU: CIIyYalHbBIN SKCIIEPUMEHT (OIBIT) U CIIydyallHOE
COOBITHE, 3JIEMEHTapHOE COOBITHE (SJIEMEHTApHBIH MCXOA) CIy4alHOro
ONbITa; HAXOJAUTb BEPOATHOCTM B ONbITaX C PABHOBO3MO>KHBIMU
CJly4aliHbIMU COOBITHSIMU, HAXOJUTh U CPABHUBATh BEPOSITHOCTU COOBITHIL B
M3YYEHHBIX CIy4YailHbIX dKCIIEpUMEHTAX

6.4

Haxogute u QopmynupoBaTh COOBITHSA: MEpeceueHUuE H OO0bEeIUHEHUE
TAHHBIX COOBITHH, COOBITHE, TPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BAThCS qUarpammamu Jiepa u GopMyIJIon CIOXKEHHS BEPOSATHOCTEH
MIPU PEIICHUH 3a/1a4

6.5

OHGpHpOBaTB MOHATHUAMU: YCIIOBHASA BEPOATHOCTH, HE3ABUCUMBIC CO6I>ITI/I$I;
HaxOJIUTh BEPOATHOCTU C MOMOUIbIO MPAaBHJIA YMHOXEHUS, C IOMOIIbIO
JIepeBa CIIy4allHOTO OIbITA

6.6

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEILIEHUH 3aa4

6.7

6.8

Kon
NPoBePSIEMOro
pe3yabTarTa

5

OnepupoBaTh MOHATUSMU: HCHBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEPHs
UCTIBITAHUH, YCIEX U HeyAaya; HaXOAUTh BEPOSTHOCTU COOBITHH B CEpHH
HE3aBUCUMBIX WCHBITAHWM JI0 NEPBOTO YCIEXa, HAXOAWTh BEPOATHOCTHU
coObITHH B cepun ucnbITanuil beprymm

OnepupoBaTb  MOHATUAMU:  ClIydaliHas  BEJIMYMHA, paCHpEIeIICHUE
BEPOATHOCTEH, AUArpaMMa PaclpeeIICHUs

11 KUIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOW MPOrPaMMBbI CpeHero o01ero od0pa3oBaHusi

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

CpaBHUBaTh BEPOSITHOCTH 3HAYEHUI CITy4ailHOM BEJIMYNHBITIO
pacupeneseHnIo0 WK ¢ MTOMOIIBIO Iuarpamm

52

OnepupoBaTb MNOHATHEM  MAaTEMATUYECKOIO  OXKHMJAHUSA, PUBOIUTH
IIPUMEPBI TOT'0, KAK IMPUMEHSIETCS MAaTEMaTU4YECKOE O0XKUAAHUE CIydalHON
BEIUYUHBI, HAXOAWTh MAaTE€MaTUYECKOE  OXHMIAHHE 110  JAaHHOMY
pacipeneseHuI0

53

NmeTs MMpEaACTaBJIICHHUEC O 3aKOHC OOJIBIIMX YKCEIl

54

HNmeTh peacTaBiieHUE 0 HOPMAJIBHOM PACHPEACIICHUU




Kox
6

6.1

6.2

6.3

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
10 KITACC

IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBnenure JaHHBIX ¢ MOMOIIBIO TabauIl 1 Auarpamm. CpenHee apudmeTrndeckoe,
MeraHa, HauOOoJbIlIee U HAUMEHBIIEe 3HAYCHHUS, pa3Max, UCIEPCUS B CTaHIAPTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrnyualiHbple 5KCIIEpUMEHTHI (OTBIThI) U CIy4yaiiHble COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonpl). BeposTHOCTh ciy4ailHOro coObITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
coObiTuii. City4aifHble ONBITBEI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.
BeposiTHOCTH cOOBITHH B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

Onepanuu HaJx COOBITUAMHU: IepecedeHue, OOBbEeIMHEHHE, MPOTHBOIOJIOXKHBIE
coObITusl. Inarpammsl Diinepa. opmya caokeHus: BEpoATHOCTEN

6.4

6.5

VYcnoBHass  BEpOSATHOCTb.  YMHOXEHHUE  BEpOSATHOCTEH.  JlepeBO  Cily4ailHOro
skcnepuMmenTa. @opmyiia monHoi BeposiTHocTH. HezaBucumble coObITHS
KomOunaropHoe mpaBuino ymHoxeHus. IlepectaHoBku u dakrtopuan. Yucio
couetanuil. Tpeyronbauk Ilackans. @opmyna bunoma HeroToHa

6.6

bunapHblli ciy4aliHbIi ONBIT (MCHBITAaHUE), yclex M Heynada. HesaBucumble
ucnelTanus. Cepus HE3aBUCUMBIX MCNbITaHUMM 10 1nepBoro ycnexa. Cepus
HE3aBHCUMBIX MCIIBITAHUN bepHym

6.7

Cnyuaiinas BenuuuHa. Pacrmpenenenue BeposiTHocTed. Jlmarpamma pacmpeleneHus.
[Tpumepsl pacripesieneHuil, B TOM YHCIIe TeOMETPHUECKOer OMHOMHATIbHOE

Kon
5

5.1

11 KITACC

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
Teopust BEpOATHOCTEN U CTATUCTHUKA

HUucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEIWYMH: MAaTEMaTUYECKOE OXUIAHUE,
JTUCIIEPCUSl UM CTAHJAPTHOE OTKJIOHEHWe. IIpumepsl mpruMeHeHusT MaTeMaTH4eCcKOro
OKHMJaHUs, B TOM YHCIE€ B 3aJa4yaX M3 MOBCEIHEBHOM XW3HU. MaremaTtnueckoe
OKHMJIaHWE OWMHAPHOW CIIy4ailHOW BeNWYWHBI. MaTeMaTH4ecKoe OKHUJIAHUE CYMMBI
CIIyYalHBIX BEIMYMH. MaTeEMaTUUECKOE OKUIAHUE U TUCTIEPCUS T€OMETPUUECKOTO U
OMHOMHUAIBHOTO pacIpeieIeHH

52

53

3akoH OOJBLIMX YHCEN M €ro pojib B Hayke, MpHupojae U oluiecTBe. BriOopouHbIil
METOJ UCCIIEJOBAaHUI

IIpumepsl  HENpEpPBIBHBIX  CiIy4dalHbIX BennuuH. [loHATME O IJIOTHOCTH
pacnpezenenus. 3agauu, NPUBOAAIINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue o
HOPMaJIbHOM paclpeacieHun




IMPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CPeIHEro 0011ero
oOpa3oBaHus

Brnagenne MeronaMu J0Ka3aTeNbCTB, AJITOPUTMAMH PELICHUS 3ajad;
yMeHHEe (GOpPMYJIHPOBATH W OINEPHUPOBATH TOHATHSAMH: OIpEACICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, TNPHU3HAK, JIOKA3aTEIbCTBO,
pPaBHOCHIIbHBIC (OPMYJIMPOBKH; PUMEHSITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH IMPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIBL30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUY;
MMPOBOAUTDL AO0KA3aTCIbHBIC PACCYXKACHUSA MTPHU PCUICHUH 3a1a4, OUCHHUBATDH
JIOTHYECKYI0  TPAaBWIBHOCTh  PACCYKICHHI, yMEHHE  OIECPUPOBATH
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOXKCCTBAMMH,
YMEHHE UCIOJIB30BaTh  TCOPETUKO-MHOXKECTBCHHBIM  ammapar s
OmrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCHICHUMA 3a1a4, B TOM
YHCJIe U3 IPYTUX YUEOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 331aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMHM; HCIONB30BaTh Tpadbl Mpu
pEIIeHNH 33129

YMeHue onepupoBaTh MOHSITUSIMM: HATypalbHOE YHUCIO, LEJIO0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTyPaJbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IIOKa3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM IOKAa3aTeleM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHI€HC MPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOAYJI0, pallMOHAJIbHOE 4YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHbBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINN 001N
JIenuTeNh W HauMeHbllee oflee KpaTHoe, anroput™M EBkiampa mnpu
pEIIeHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULIHOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHUE BBINIOJIHATH BHIUMCIIEHUE 3HAUCHHUH U IpeoOpa3oBaHus
BBIPOKEHHUN CO CTEeNeHsSMU M Jorapudmamu, mpeoOpazoBaHusl APOOHO-
palMOHANBHBIX  BBIPAXKEHHWM;  yMEHHE  ONEpUpPOBaTh  MOHSATHUSMU:
MOCJIEI0BATENbHOCTh, apU(pMeTHUeCKass MpPOTpeccusi, TeoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIasgs TE€OMETpUYEcKass MPOrpeccus;
yMEHHE 3a/1aBaTh IIOCJIEOBATEIbHOCTH, B TOM YHUCJIE C IOMOUIbIO
PEKYPPEHTHBIX (POpMyJI; yMEHUE ONEepUpOBaTh MOHATHAMU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMILJIEKCHBIE 4YHCJAa, MOIYJb W apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuUCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpPUYECKas U anreOpanyeckas), yMeETh
NPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOJIUTH MPUMEPHI HCIIOIb30BAHUS KOMIUIEKCHBIX YHCEN; ONEPHUPOBATH
HNOHATHSMM:  MaTpuua 2x2  u  3X3, oOmnpeaenuTeNb  MaTpHIIb,
TEOMETPUYECKHUI CMBICIT OTIPEAETUTEINS

YMeHne omnepupoBaTh MOHATHSAMH: palMOHANbHBIE, HppalloHalIbHbIE,
MOKa3aTelNbHbIC, CTENEHHBbIC, JIOTAPU(PMUUECKHE, TPUTOHOMETPUUYCCKUE
YpaBHEHHS M HEpPAaBEHCTBA, HX CHUCTEMbl, YMEHUE OIEepUPOBATH




HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEOOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, PaBHOCHWIBHOCTH
YPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME peEIlaTb YypaBHEHUs,
HEPABEHCTBA M CHCTEMBI C IIOMOLIBIO Pa3JIMYHBIX IPUEMOB; DPEIIATh
YpPaBHEHUs, HEPABEHCTBA M CHUCTEMbl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHs, HEPABEHCTBA, MX CHCTEMbI Ul DPEIICHUS MATEMaTUYECKUX
3aj71a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTel HAYKH U peabHON )KU3HU

YMeHue omnepupoBaTh HOHATHUAMH: (DYHKIUS, 4YETHOCTh (YHKIIHH,
HNEepUOANYHOCTh (YHKIMH, OTPAaHMYCHHOCTh (PYHKIMH, MOHOTOHHOCTH
(byHKIMHU, SKCTpeMyM (QYyHKUIUH, HauOoJbllee M HAMMEHbIIEEe 3HAUYCHUS
(GYHKIMM Ha MPOMEXYTKE, HENpepbIBHAS (QYHKIHS, aCUMIITOTHI rpaduka
dyHKIMU, TIepBas M BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPHUECKUI H
(u3MyecKkuii CMBICT TPOM3BONHOM, IEpBOOOpasHas, ONpeAeIEHHBIN
MHTETpal, YMEHHE HaxXOAWTh AaCHUMITOTHI Tpaduka (GYHKIUH; yMEHHUE
BBIYHCIIAT  NPOM3BOAHBIE CYMMBI, TPOM3BEACHUS, YacTHOTO U
KOMITO3UIIUN (YHKIMH, HAXOAWUTh ypaBHEHHE KacaTeNbHOW K rpaduky
(GYHKIMM; YMEHHE HaXOJUTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIUI;
YMEHHE WCIIONb30BaTh MPOU3BOJHYIO JUIS HCCIENOBaHHUA (DYHKITHIA,
HAaXOJUTh HAWOOJbLINE W HAMMEHBIINE 3HAYCHUS (QYHKIUHA; CTPOHUTH
rpadKi MHOTOWJICHOB C HCIIOJB30BAaHHEM amiapara MaTeMaTHYeCKOTo
aHaJM3a; MPUMEHATh TPOU3BOJAHYIO U HAXOXKICHUS HAWIYy4LIEro
pelieHnss B TPUKIAAHBIX, B TOM YHCIE€ COLUAIBHO-YKOHOMHUYECKUX U
¢bu3myeckux 3ajayax; HaXOAUTh IUIOMAAN U 00BEMBI QUTYP C MOMOUIBIO
MHTETpaia; MPHUBOAWTH TPUMEPHl MATEeMaTHYECKOTO MOJCIHPOBAHUS C
NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUIH

YMeHue onepupoBaTh NOHATUAMU: Tpapuk (QyHKIMH, oOpaTHas GYyHKLNS,
KOMIO3UIMS (QYHKIMM, JNUHEWHas QyHKUUS, KBaapaTU4Has (QyHKUHUSA,
pauuoHanbHass (QYHKLUS, CTeNeHHass (QYHKIUSA, TPUTOHOMETPUYECKHE
byHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE (PYHKIMHU, TOKa3aTeslbHAs W
Jgorapupmuueckas (QyHKIMH; yMEHUE CTPOUTh TpapUKH H3YyYEHHBIX
GyHKIMI,  BBINOJHATH  [peoOpa3oBaHust  rpa@ukoB  (QYHKIUH,
UCMOJIb30BaTh TpaUKH Uil W3y4EHHUs MPOLIECCOB U 3aBUCUMOCTEH, Ipu
pelieHnn 3a7ad U3 JPYruxX Y4eOHBIX MpPeIMEeTOB U 3a7ady M3 peajibHOU
KU3HHM; BBIpaXaThb (OpMyJaMH 3aBHCHUMOCTH MEXIy BEIWYMHAMUY;
MCIIOJIb30BaTh CBOMCTBA U rpaduku (YHKIMHA JUIsl pelieHus ypaBHEHUH,
HEpaBEHCTB M 3aJady C MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOU
MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHCTEM

YMeHue pemarb TEKCTOBBIE 3aJauyd Pa3HbBIX THUIOB (B TOM YHUCIE Ha
MIPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJlOTH, 33/1a4M U3 00JAacCTH yNpaBJIEHUS JUYHBIMH M CEeMEHHBIMU
(¢buHaHCaAMM); COCTABIISITh BBIPAXKEHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJa4d, HCCIIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJbTAaTOB;, YMEHHE MOJIEIHPOBATh
peasibHblE CUTyallud Ha S3bIKE MAaTEMaTHKH; COCTABIATH BBIPAKECHUS,
YPaBHEHHs, HEPAaBEHCTBA M UX CHCTEMBI 110 YCIOBUIO 3a/1a4M, HCCIEN0BATh
MOCTPOCHHBIE ~ MOJIEIM C  HWCIHOJB30BAaHHMEM  ammapara  aireopsl,
MHTEPIPETUPOBATH MOJTYYCHHBIN PE3yIbTaT

YMeHHne onepupoBaTh MOHATHSAMH: CpelHee apu(MeTHuyecKoe, MeauaHa,
HauOoJbIllee U HAaUMEHBIIIEEe 3HAUCHUS, pa3Max, JUCTIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHUE H3BJEKaTh, UHTEPIPETHUPOBATH
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uHpOpMaLKIO, PEJCTABICHHYIO B TabiMIax, HAa AUarpammax, rpadukax,
OTPaXKAIOLIYI0 CBOWCTBA PEaJbHBIX HMPOLIECCOB M SBICHHIA; MPEICTABIATH
uHPOpPMALIMIO C TOMOIIbIO TaOMWII W JAWarpaMM; HCCIEI0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHUCIE C MPUMEHEHHEM TIpapHuecKuX
METO/OB U AJIEKTPOHHBIX CPEICTB; rpa)MuecKu MCCIeI0BaTh COBMECTHBIE
HaOJIIOICHUS C TOMOIIBIO IMarpaMM PacCEeMBaHMs M JTMHEHHON perpeccuu

YMeHue omnepupoBaTh MOHSATHUSAMU: CIYYalHBIA ONBIT MU CIydailHOE
CcOOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; YMEHHUE BBIYHCISATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaduyecKuX METOJ0B; MPUMEHSTh
(GOpMYJIBI CIOKCHHSI U YMHOXKEHUS BEPOSTHOCTEH, (OpMYyITy MOJHOM
BeposTHOCTH, (hopmyinry beprymmm, komMOuHaTopHble GaKkThl U (GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI; yMCHHE OIEPUPOBATH
MOHATUSIMM:  CIy4ailHas BeJIMYMHA, paCHpeesieHne BEpOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, JUCIEPCHS W CTaHJAPTHOE OTKIOHCHUE
CIy4ailHOH  BeNMYMHBI, (YHKIMU pacrupefeNeHuss U IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIIFHOTO M HOPMAJIBLHOTO paclpeeiicHUui; yMEeHUE
UCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpEeICHUN Ui pEIleHus 3a/1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIUX YHCEN, METOIBI BEIOOPOYHBIX
WCCJICIOBAaHHUM; YMEHHE NPUBOJUTH TMPUMEPHl MPOSBICHUS 3aKOHA
OONBIIUX 4YHUCENl B TPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSAX; YMEHHUE
OTEepUPOBATh MOHATUSMU: COYETaHUE, MEPECTAHOBKA, YHCIO COYETAHUU,
YHCII0O  TIEPEeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOHMHATOpHBIE (DAaKThl U PACCYXKIACHHS JJIs PEHICHUs 3a7ad; OlEHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABIATh BEPOSTHOCTHYIO MOJICIbh U
WHTEPIPETHPOBATH MOJTYUCHHBIN pe3yabTaT

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHHA yTJia, IJIOCKUN YroJl, IBYTPaHHBIA
yroj, TpEXIPaHHbIA YIrojl, CKPELIUBAIOIIKUEC IPSIMbIE, I1apalIeIbHOCTh U
MEPHEHAUKYJISIPHOCT MPSAMBIX M IIJIOCKOCTEM, yTOJ MEXKIy HPSIMBIMH,
Yroia Mexay MpsAMOM U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSAMH,
pacCTOsIHUE OT TOYKM 1O IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXIYy IIJIOCKOCTSMH; YMEHHME HUCIIOJIb30BaTh IPHU PELICHUU
3aa4 U3y4yeHHbIe (DAKThl U TEOpPEMBl MJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPY’KAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJEIIA C TOMOIIBK) TE€OMETPUYECKUX MOHATHM M BEJIWYMH, pEIIaTh
CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a/1a4U

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
Ky0, mMapajenenumnesn, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHus, UMIMHIpP, KOHYyC, map, cdepa, miomans chepsl, MIONIaIb
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHyca, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlefienuIeaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHYyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMs] KOHyca M LMIMHAPA,
NapajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,
Kacaromascsi cgeppl, IWIMHApPA, KOHYCa; YMEHHE CTPOMTh CEYEHHUe
MHOTOTpaHHHKa, U300pakaTb MHOTOT'PAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BPALLEHUS, UX CEUCHMsI, B TOM UYHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
(bopMyIMpOBATH ONPEENCHHS N3y4aeMbIX (QUTYp, BBIABUraTh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH HWIIH




OlpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
pasIMYHBIM MPU3HAKaM, BBIIOJIHATh HEOOXOAUMBIE JIONOJIHUTEIIbHBIE
IIOCTPOEHUS
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YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napajieNIbHbli MepeHOC, CUMMETPHsI Ha IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue MOM00US, TONOOHBIE QUTYPHI; YMEHUE
pacrio3HaBaTh PaBHbIE M IO0J00HBIE (QUIYphl, B TOM 4YMCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpe; MCIIOJIb30BaTh T€OMETPUUYECKHE OTHOLICHUS TPU
peLIeHUH 3aJay; HaXOAUTh TEOMETPUYECKHE BEIMYUHBI (JUIMHA, YIOJI,
Iomaab, 00bEM) IpU PEHICHUH 33/1a4 U3 JIPYTUX YUEOHBIX MPEIMETOB U
U3 pealbHOM KM3HM; YMEHHME BBIUHCIIATH I'€OMETPUYECKUE BEIUYMHBI
(nnuHA, yroiy, IIIOMIAAb, OOBEM, IUIOIIAAb IOBEPXHOCTH), HUCIOJb3YS
U3y4eHHbIe (OPMYJBI M METOJbl, B TOM YHUCIE: IJIOMIAJAb HMOBEPXHOCTU
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, IUIomans chepsl; 00bEM Kyoa,
IpPSMOYTOJBHOIO MapajuieNienumesia, MNUPaMUAbL, MPU3MBL, MIMHIPA,
KOHYCa, [l1apa; yMEHHE HaX0IUTh OTHOLIEHHE 00BbEMOB 10JIOOHBIX QUTYp
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VYmenune ONCprupoOBaTh MHOHATUAMU: MPAMOYTOJIbHASA CUCTCMa KOOPAWHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa HAa 4YKCJIO, Pa3JIOKCHHWE BEKTopa Mo 0Oaswucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE IPOM3BEICHUE, YOI MEKIY
BCKTOpaMHu; YMCHUC HCIIOJb30BaTb BeKTOpHBIﬁ u KOOpI[PIHaTHLIfI METO[
JUTSL PEUICHUSI TEOMETPHUYECKUX 3a]au M 3a]1a4 APYTUX YUEOHBIX MPEIMETOB

YMeHue BoIOUpaTh MOAXOIAIINN METO JUIS PELIeHHs 3a/1aui; TOHUMaHue
3HAYUMOCTH MATEMAaTUKH B HW3YYCHMHM TPUPOJHBIX M OOIIECTBEHHBIX
MPOLECCOB U SIBJICHUM; YMEHUE pPaACIO3HABATh IPOSIBICHHUE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHl MaTEMaTUYECKUX
OTKPBITUHA POCCUKMCKON U MUPOBOM MATEMATUUYECKON HAYKU




INEPEYEHDb 2JIEMEHTOB COIEPKXAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 Yucia v BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH LHEIbIX YHCEel
12 Panmonaneubie  uncina. OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, TMPOLICHTHI,
) OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH
13 Apudmernaeckuit KOpeHb HaTypaJibHOU cTeneHu. [[eficTBus ¢ aprupMeTHIECKUMHU
KOPHSIMH HATypaJIbHOU CTCTICHH
14 Crenens ¢ 1enbiM nokaszaresieM. CTeneHb ¢ pallMOHaIbHBIM TToKazareneM. CBOMCTBa
CTETeHH
15 CuHyC, KOCMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHIE€HC YMCIOBOTO apryMEHTa
1.6 Jlorapudm uncna. [lecaTndynbple U HaTypajIbHbIE JOTapUPMBbI
JeiicTButenpHble 4ucna. ApupMETHUECKHE ONepaluud C JACHCTBUTEIbHBIMU
1.7 guciamu. [IpubnmxEHHbIC BRIYUCICHUS, TPAaBUIIa OKPYTICHUS, TPUKUIKA U OI[CHKA
pe3ylbTaTa BRIYUCICHUN
1.8 [IpeoOpa3zoBanHue BhIpaXKEHUN
1.9 KommiekcHbie uncna
2 YpaBHEeHHS 1 HEPaBEHCTBA
2.1 [{enbie u IPOOHO-pALIMOHANBHBIE YPABHEHHS
2.2 HppauroHaibHble YpaBHEHUS
2.3 TpuroHOMETpHUYECKUE YPAaBHEHUS
24 [Toka3arenbHble U TorapupMUUYECKUE YpaBHEHHS
2.5 [lenbie u poOHO-paIIOHATIEHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEPaBEHCTBA
2.7 [TokazarenbHble U JIorapupMuUIecKie HEpaBEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Matpuia cucTemMsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 OyHKIHH U TpaduKh
31 Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkumuu. B3aummuo oOpaTHBIE
) bynkumn. Yérapie n HeuéTHBIC QyHKIMU. [leproanyeckue GyHKITUN
OO6nacte ompeneneHUss W MHOXKECTBO 3HaueHwid (ynHkumu. Hymu ¢dyHKIMU.
39 [TpoMeXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl ¥ MUHUMYMBI (yHKIMUA. Hambonbiiee u HanMeHbIllee 3HAUYCHUE
(GYHKIIUN Ha IPOMEKYTKE
33 CreneHHas (yHKOHMS C HaTypajdbHBIM M IIeNbIM IOKa3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOPHS 1-0U CTENEHU
3.4 Tpuronomerpuyeckue QyHKIINH, UX CBOWCTBA U TpaduKu
3.5 [TokaszarenbHas u norapudmudeckas GyHKIMH, UX CBOMCTBA U rpaduKu
3.6 Touku paspeiBa. AcuMmnTorel rpadukoB ¢yskuuid. CpoiictBa  (QyHKIUH,




HEIPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBateabHOCTH, CIOCOOBI 33aHUS IOCIEI0BATEIbHOCTEH
3.8 Apudmernueckast 1 reoMmeTpuueckast nporpeccui. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana maTtemaTnyeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIE FMeMEHTAPHBIX (DYHKITHIA
[IpumeHeHre NPOU3BOAHONM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 3KCTpeMyMbl. Haxoxnenue HanOoJbIIero ¥ HAaMMEHbBINEro 3HaYeHUs (YHKLIUU Ha
OTpE3Ke
43 ITepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXxecTBO, orepaluu HajJ MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbI€ ¥ TUIOCKOCTH B POCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena ¥ NOBEPXHOCTH BpaLCHUS
7.5 KoopauHatsl 1 BEKTOPHI







