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MMOACHUTEJIBHAA 3AIIMCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJMETA «MATEMATHUKA»

PabGouass mporpamma 10 MaTeMaTHKe Juisi oOOydaromuxcsi 5—9 kjaccoB paspaboTraHa Ha OCHOBE
denepalibHOTO TOCYIapCTBEHHOIO OOPa3oBaTEIbHOIO CTaHJAapTa OCHOBHOTO 00mierooOpa3oBaHusl ¢ Y4ETOM U
COBPEMEHHBIX MHPOBBIX TpPeOOBAaHMI, NIPEABSIBIAAECMBIX K MaTeMaTHYEeCKOMY OOpa3oBaHUIO, M TPagUINN
poccuiickoro oO6pa3oBaHusi, KOTOPbIE 00ECIIEYNBAIOT OBJIAJICHUE KIIIOYEBBIMU KOMIIETCHIIUSIMH, COCTaBIISIFOIINMU
OCHOBY JJIsI HEIPEPHIBHOT'O 00PAa30BaHMSI U CAMOPA3BUTHSI, & TAKXKE LIEJIOCTHOCTH OOIIEKYJIBTYPHOT' O, TUYHOCTHOTO
1 TIO3HABATEIBHOTO pa3BUTHA oOydaromuxcs.B paboueil mporpammMe ydTeHbl uaew u mnosoxxeHus Konuenmum
pa3BuTHs MaTeMaTHdeckoro oopaszoBanusi B Poccuiickoit ®enepanuu.B snoxy uudpoBoii Tpanchopmanum Bcex
cdep yeoBeYeCKOH ASSITEIILHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0Oe3 0a3oBoii
MaTeMaTU4YE€CKON TMOATOTOBKHM. VY€ B MIKOJE MaT€éMaTHUKa CIY>KUT OIIOPHBIM MNPEIMETOM JUISI HU3y4YEHUS
CMEXXHBIX IUCIUTUINH, a TTOCJIE IIKOJIBI PEaTbHOM HEOOXOIMMOCTBIO CTAHOBUTCSI HENPEPBIBHOE 0Opa3oBaHUE, YTO
TpeOyeT IMOJHOIEHHOH 0a30BOi00IIe00pa3oBaTeIbHON MNOJATOTOBKH, B TOM YHCJIE W MaTeMaTHYeCKOH. DTo
00yCIOBJIEHO TEM, YTO B HAIIM JHU PACTET YUCIO NPOodeccuid, CBA3aHHBIX C HEIIOCPEICTBEHHBIM PUMEHEHUEM
MaTeMaTHKU: U B c(pepe dKOHOMHUKH, U B OM3HECE, W B TEXHOJOTMYECKHXOOJACTIX, U NaKe B T'YMaHUTAPHBIX
chepax. Takum 006pa3zom, KpYTHIKOJIBHUKOB, JJIs KOTOPBIX MaTeMaTHKa MOXET CTaTh 3HAYMMBIM
OpEeAMETOM, PACIIUPSIETCH.

IIpakTHueckasl IMOJIE3HOCTh MaTeMaTHKU OOYCJIOBJICHA TEM, YTOEE& MPEIMETOM SIBIISIOTCS (DyH/IaMEHTaJIbHbIC
CTPYKTYpBI HAIIETO MHpaA: IPOCTPAaHCTBEHHBIE (OPMBI M KOJIWYECTBEHHBIC OTHOIIECHUS OT MHPOCTESHIINX,
YCBaMBaeMBbIX B HEIIOCPEJACTBEHHOM OMBITE, A0 JOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX JJIsI Pa3BUTHUSI HAYUYHBIX U
MpUKJIAAHBbIX uleil. be3 KOHKPEeTHhIX MaTeMaTHYEeCKUX 3HAHUU 3aTPYJHEHO IIOHUMAHUE IPUHLUIIOB YyCTPOKUCTBA
W WCMOJB30BAHUSI COBPEMEHHOM TEXHHUKH, BOCIPHUITHE W MHTEpPIpETalus pPasHOOOpPa3HOW cOoIHaibHOM,
SKOHOMHUYECKOM, MOJUTHYECKOW MHopManuu, Manodd(deKTUBHA MOBCEAHEBHAS MPAKTUYECKasl NESITEIIbHOCTD.
Kaxxnomy uenoBeky B CBOEH >KH3HU NPUXOIUTCS BBIIOJHATE pacd&Thl U COCTABJIATH AJITOPUTMBI, HAXOJUTh U
MIPUMEHSTH (POPMYJIbI, BIAJIETh TPAKTUUYECKUMH TPUEMAMH T'€OMETPUYECKUX U3MEPSHUM U NTOCTPOCHUI, YUTATH
nH(}pOpMaUIo, IPEACTABICHHYIO B BUJIe TaOIuI, AUarpamMm M rpadmKoB, )KUTh B YCIOBUSIX HEONPEACIEHHOCTH U
IMOHUMATh BEPOSITHOCTHBIN XapaKTep CIIydalHBIX COOBITHUH.

OJHOBPEMEHHO C pacIIMpeHHEeM chep NPUMEHEHHSI MaTEMAaTHKHUB COBPEMEHHOM 0011ecTBe BCE OoJiee BaKHBIM
CTAaHOBUTCSI MATEMAaTUYECKUU CTUJIb MBIILIJICHUS, IPOSIBIISIOLIUICS B OIIPEACIEHHBIX YMCTBEHHbBIX HaBbIKax. B
Opolecce M3y4YeHHUss MaTeMaTHUKH B apceHall NPUEMOB W METOJOB MBIIUIEHUSI YE€IO0BEKA €CTECTBEHHBIM
o6pa3oM BKIIOYAIOTCS WHIYKOUST W AeAyKuusi, oO0OOIIeHne ™ KOHKpEeTH3alWs, aHaJlu3 W CHHTES3,
KiraccuuKanusi ¥ cucreMarusanus, abcrparupoBanue U aHanorusi. OObeKThl MaTEeMaTHUUYECKUX YMO3aKIIO-
YeHWH, TpaBWjla WX KOHCTPYHMPOBAHUS PACKPBIBAIOT MEXAaHHU3M JIOTHYECKHUX IOCTPOCHUI, CIIOCOOCTBYIOT
BbIpaboTKe yMeHHs (opMyIMpoBaTh, OOOCHOBBIBATH M JIOKa3bIBaTh CY’KJIEHHUSI, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOe MbIIUIeHue. Beaymas poJib npuHayIe)KuTMaTeMaTuke U B GOPMHUPOBAHUN AJITOPUTMHUUYECKOM
KOMIIOHEHTBI MBIIIIJICHHUS] U BOCIIMTAHUN YMEHUH NeMCTBOBATH I10 3aJlaHHBIM aJITOPUTMaM, COBEPLUICHCTBOBAThH
W3BECTHBIE M KOHCTPYHPOBATh HOBBIEC. B mporecce pemieHus 3ajad — OCHOBOM y4eOHOW IesTeIbHOCTH Ha
YpOKax MaTeMaTUKU — Pa3BUBAIOTCsI TAKXKE TBOPUYECKAasl UIIPUKIIAAHAsI CTOPOHbI MBIIIJICHUS.

OOydyenne wMateMaTuke Ja€T BO3MOXKHOCTH pa3BHBAaTh y OOYyYAIOMIMXCA TOYHYIO, PallMOHAJIBHYIO WU
UH(POPMATUBHYIO pedb, YMEHHUEOTOUpATh HauOoJiee MOIXOJSIINE SI3bIKOBbIE, CUMBOJIMYECKUE, rpaduiyeckue
CpEeICTBa Ul BBIPAXKEHUS CYKJIEHUU U HAIJISIAHOIO UXIIPEACTaBICHUS.

Heo6xonnMbIM KOMITOHEHTOM O0IIEH KYJIBTYPBhl B COBPEMEHHOM TOJIKOBAHWH SIBIISIETCSI 00IIee 3HAKOMCTBO C
METOJIaMHU MO3HaHUsl JE€HCTBUTEIBHOCTH, MPEACTABICHUE O MPEeIMETEe U METOJaX MaTeéMaTUKH, UX OTJIUYUU OT
METOJIOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSIX IPUMEHEHHUSI MaTeMaTHUKH JJIs1 pEIICHUS
Hay4YHBIX W NPUKIAIHBIX 3amad. Takum oOpa3oM, MaTeMaTH4ecKoe oOpa3oBaHME BHOCHT CBOIl BKJIaJx B
(popmupoBanne OOIIECHKYJIBTYPBI YEIIOBEKA.

H3yuenne MaTeMaTHKH TaK)KE CIOCOOCTBYET ACTETUUECKOMY BOCITMTAHHIO YEJIOBEKA, IOHUMAHHUIO KPAacOThl U
M3SIIECTBA MATEMAaTHIECKUX PACCY>KJICHUN, BOCIIPUSITHIO T€OMETPUIECKUX (DOPM, YCBOCHHIO MJIEH CUMMETPHUH.



HEJHU 1 OCOBEHHOCTH U3YYEHUA YUYEBHOI'O ITPEJIMETA
«MATEMATHKA». 5-9 KJIACCBI

IIpropuTeTHBRIMH TIEJISIMU OOyYEeHUS MaTeMaTHKe B 5—9 Kiraccax sIBJISTFOTCS:

— (dopMupoBaHHE IEHTPAIBHBIX MATEMATHYCCKUX MOHATHH (YHCIIO, BEIMYMHA, TeOMeTprudecKasi Gurypa,
epeMeHHas, BEpOSATHOCTh, QYHKIIHSI), 00ECITEUHBAOIINX TPEEMCTBEHHOCTD U MMEPCIIEKTUBHOCTh MaTEMaTUYECKOTO
00pa3oBaHMsI 00YYAIOIINXCS;

— IOJIBEJICHNE O0yYarolMXcsl Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHUIO B3aWMOCBSI3M MAaTEMaTHKH MU
OKPY’KaIOIlIEr0 MHUpa, IOHUMaHNEe MaTEMAaTHKN KaK YaCTH OOIIEH KyJIbTypPhl YEJIOBEUECTBA;

— Pa3BUTHUC MHTCIIJICKTYAJIbHBIX 1 TBOPYCCKUX CIOCOOHOCTEH o6yqa101u1/1xc51, no3HaBaTEIbHOU AKTHUBHOCTH,
HCCIICA0OBATCIbCKHUX yMCHPIﬁ, KPUTHYHOCTHU MBIIUJICHHS, HHTEPECA K UBYUCHUIO MaTEMaTUKH,

— ¢dopmupoBanue GyHKIHMOHAIBHOM MaTEeMaTHYECKOW I'paMOTHOCTH: yMEHHS PacloO3HaBaTh IPOSIBICHUS
MaTEeMaTHYECKUX MOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B pPEANbHBIX JKU3HEHHBIX CUTYAIUsIX U NPHU W3YyUYCHUU
JPYTUX Y4YEeOHBIX IPEAMETOB, HPOSIBJICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYJIMPOBATh MX Ha S3BIKE
MaTeMaTHKH M CO3JaBaTh MaTEMAaTHYECKHE MOJENIH, NPHUMEHSATh OCBOCHHBIM MaTEeMaTHYECKHN ammapar Ijist
pelIeHNsT TPaKTUKO-OPHEHTHPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH U OIIEHUBATH MOJyYCHHBIE PE3yJIbTATHI.

OCHOBHBIC JUHHUU COJEp)XKaHHUsA Kypca MaTeMaTHKH B 5—9 knaccax: «YUmciaa W BBIYHUCICHUS», «Anredpar
(«AnreOpandeckue BBIPAKECHHS», «YpaBHEHUS U HepaBeHCTBa»), « DyHkmun», «['eomerpus» («I'eomerpuueckue
¢urypsr m ux cpoiicTBa», «l3MepeHHEreoMeTpHYECKHUX BEIMYHH»), «BeposTHOCT, M cratructuka». JlaHHbIE
JIMHUW Pa3BUBAIOTCS MApaIeIbHO, KaX/1asi B COOTBETCTBUHUC COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBHUCHUMO OJHA
OT Ipyroii, a BTECHOM KOHTaKTe U B3aumojaciictBuu. Kpome 3Toro, nx oObeAUHSIETIOTHYECKAsl COCTaBIISIONIAs,
TpaIUIIUOHHO MNpUCYyIIasds MAaTCMAaTHUKCHU IIPOHU3bIBAKOIIAA BCC MATEMATUICCKHUEC KYPChl U COACPIKATCIbHBICIIMHNN.
ChopmynnpoBanHoe B DenepasbHOM TOCYIapCTBEHHOM OQR30BAaTEIIbHOM CTAaHAAPTE OCHOBHOI'O OOIIETO
oOpa3oBaHMs TPeOOBAaHUE «YMETh OIIEPHPOBATH ITOHATHSIMH: OIPEACIICHUE, aKCHOMa, TeopeMa, J0Ka3aTeIbCTBO;
YMCHHE paciio3HaBaTb HUCTHUHHBIC U JIOXKHBIC BBICKAa3bIBaHUA, MPUBOAUTH NPUMEPBI U KOHTPHNPUMEPDLI, CTPOUTH
BBICKA3bIBAaHUS W OTPHUIIAHUS BBICKa3bIBAHUI» OTHOCHUTCSA KO BCEMKypcaM, a QOPMHPOBAHNE JIOTUIECKUX YMEHUN
pacnpenesnsieTcs IIOBCEM rojlaM oO0ydYeHHNsI Ha YPOBHE OCHOBHOTO 00mIero oopazoBanust. Conepxanue oOpa3oBaHUs,
COOTBETCTBYIOIIIEE IPESAMETHBIM pe3yjibTaTaM ocBoeHUs [IpuMmepHoii pabodeil nmporpamMMsbl, pacnpeeaéHHbIM 10
rogaM OOYYEHHS, CTPYKTyPHPOBAHO TaKHUM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIHUITHAILHBIM BOIIPOCAM
oOyuaromuecss oOpallaJluch HEOJTHOKPATHO, YTOOBI OBJIAJICHHE MaTEeMaTHYECKHUMH TOHSTHSIMH W HaBBIKAMU
OCYIIECTBIISJIOCH OCJIEN0BATEIbHO U IOCTYNATEIbHO, C COOJIOJCHUEM MPUHLUIIA NPEEMCTBEHHOCTH, a HOBBIC
3HAHUS BKJIKOYAIHUCh B OOI[YIO CUCTEMY MaTeMaTHYCCKUXIIPEACTABICHUN 00yYarONINXCsl, PACIIUPSISI U YTITyOJIsisi e€,
00pa3yst IpOYHBIE MHOYXECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O ITIPEIMETA «<MATEMATHUKA» B YYEBHOM IIJIAHE

B coorBercTBum ¢ dDenepasbHBIM TOCYJApCTBEHHBIM OOpa30BaTEIbHBIM CTAaHJAAPTOM OCHOBHOI'O OOIIEro
o0pa3oBaHUsA MaTEMaTUKASBIISIETCS] 00sI3aTEIBHBIM IIPEMETOM Ha JAHHOM ypOBHE oOpa3oBanus. B 5—9 kiaccax
y4eOHBIH Tpeamer «MaremaThka» TPaJIuIHOHHO HW3YydaeTcsl B paMKaxX CIEAYIOMIMX y4eOHBIX KypcoB: B 5—©6
KjIaccax — Kypca «MaremaTtuka», B 7—9 kiraccax — KypcoB «AnreOpax»(BKiItodasi 3JIEMEHTBl CTaTUCTHUKH U
Teopuu BeposiTHOcTeN) u «I eomerpusi». Hacrosimieit mporpaMmMoii BBOIAUTCS CaMOCTOSITCIIBHBIN y4eOHBIH Kypce
«BeposITHOCTE U CTATUCTHUKA».

Hacrosiuieit mporpaMmoii rnpeaycMaTpuBaeTcs BblJICJICHHE B yUeOHOM IJIaHe Ha U3yUYCHHUE MaTeMaTUKHU B 5—6
KJjaccax 5 yueOHBIX YacOB B HEJICIIO B TEUSHHE KaXK/I0T0 rojia o0ydueHus, B 7—9 kiaccax 6 yuyeOHBIX YacOB B HEJIEIIO
B TE€UYEHHUE KAXKJI0TI'0 rojia o0y4deHus,Bcero 952 y4yeOHbIX daca.

TemaTnueckoe IJIAHUPOBAHUE YUEOHBIX KypCOB M PEKOMEHIYyeMOE pacIpeneIeHHue y4eOHOro BPEMEHHU ISt
U3y4Y€HUs OTJAEIBHBIX TEM, NPEAJI0KEHHBbIE B HACTOSAIIEH MNporpaMMe, HaJg0 paccMaTpUBaTh KaK HNPUMEPHBIE
OPHUEHTHUPHI B IIOMOIIlbL COCTABUTEIIIO aBTOPCKOM paboueil mporpaMmebl U MPeXkK e BCEro yUuTento. ABTOp paboueit
MporpaMMbl BIIpaBe YBEJIWYUTH HJIN YMEHBIIUTH MPEUIOKEHHOE YHCIO Y4YEOHBIX YacOB Ha TEMY, 4YTOOBI
yriryOuThcsi B TEMaTHKY, OoJjiee 3aWHTEPECOBABUIYIO YYEHHWKOB, WJIM HAIlPaBUTh YCHJIMS Ha IPEOJIOJICHUE
3aTpyAHEeHUH. JlOIyCTHMO Tak)Ke JIOKAJIbHOE IIepepaclpe/IeIEHUe W IIEPECTAHOBKA 3JIEMEHTOB COAEPKaHUS
BHYTpPH JaHHOTO Kjacca. KoimdecTBO MPOBEPOUYHBIX padoT (TeMaTHYECKUH M WUTOTOBBIH KOHTPOJIb KadecTBa
YCBOEGHHsSI y4eOHOro Marepuana) U MX THII (CAMOCTOSITEIIbHBIE M KOHTPOJIbHBIE palOOThI, TECTHI) OCTAIOTCS Ha
ycMoTpeHue yunuTels. Takyke yduTellb BIIpaBe YBEJIMYUTh WM YMEHBIIUTH YUCIIO YYEOHBIX YacOB, OTBEAEHHBIX B
ITpumepHoit paboueit mporpamMme Ha 000OIIEHHE, MOBTOPEHUE, CUCTEMATH3AIUIO 3HAHWUI OOYyYarOIIUXCs.
EnuHCTBEHHBIM, HO TPUHUIMIIHAIBHO BAXXHBIM KPUTEPHUEM, SIBIISIETCS JOCTHIXKEHHE pPe3yJIbTaTOB OOyYeHUs,
YKa3aHHBIX B HACTOSIIEN IporpaMMe.



IIVIAHUPYEMBIE PE3YJbTATBI OCBOEHUS YYEBHOI'O NMPEIMETA «MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHMUA

OcBoenune yuyebHOro mnpeamera «MaremaTuka» JOJDKHO OOecleuuBaTh JIOCTHIXKEHHE Ha YPOBHE OCHOBHOTO
oOmero o0pa3oBaHUsl CHEAYIONINX JIMYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pa30BATEIBHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHI
JInuHOCTHBIE PE3yJIbTATHl OCBOSHUS IPOrPaMMBbl Y4eOHOTO penmeTa «MaremMaTnka» XapaKTepU3yIOTCs:

HanI/IOTI/I‘{eCKOG BOCIIMTAHUC!:

IPOSIBJICHUEM MHTEpeca K INPONIJIOMY W HACTOSIIEMY POCCHHCKON MaTeMaTHUKU, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MaT€éMaTHKOB M POCCUMCKOM MAaTeMaTUYECKOMN IIKOJIbI, K MCIIOJb30BAHUIO DTUX
JOOCTHYKCHUH B IPYTUX HayKax U MPHUKIaIHbIXCPepax.

Fpa)l([[aHCKOC U JYXOBHO-HPABCTBEHHOC BOCIUTAHUC!

TOTOBHOCTBIO K BBIMOJIHCHUIO OOS3aHHOCTCH TIpakJaHWHA U peaJu3alluyd ero mpaB, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYP, SBIICHHH, MPOLEIYP TPaKITAHCKOTO
obmrectBa (BBIOOPHBI, OONPOCHI U TMP.); TOTOBHOCTBIO K OOCYXKICHHIO DTHYCCKHUX IIPOOJIEM, CBS3aHHBIX C
OPaKTUUYECKUM NPUMEHEHUEM JIOCTHIKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTU MOPAJIbHO-I?THYECKUX MPUHIIMIIOB B
A€ TENBHOCTHU YUYEHOTIO.

Tpynosoe Bocnuranue:

YCTAaHOBKOW Ha aKTUBHOC y4YaCTHE B PCIICHUH MNPAKTHYCCKHUX 3a7ad MaTeMaTHYCCKON HaIpaBICHHOCTH,
OCO3HAaHWEM BaXXHOCTH MAaTEMAaTHYECKOro oOpa30oBaHUs Ha MPOTSHKEHUM BCeH JKU3HU [UISL YCICIIHOM
npo(decCHOHAIBLHON EATEIBHOCTA U PAa3BUTHEM HEOOXO/MMBIX YMEHHI; OCO3HAHHBIM BHIOOPOM U MTOCTPOCHHUEM
WHIUBHUIYAJIbHOW TpacKTOpUH OOpa30BaHUs M JKU3HCHHBIX IUIAHOB C Y4YE€TOM JIMYHBIX HMHTEPECOB U
OOIIIEeCTBEHHBIX MOTPEOHOCTEH.

DCTEeTHUECKOE BOCITUTAHUE:

CITOCOOHOCTBHIO K OMOIOHMOHAJIBHOMY MW J3CTCTHYCCKOMY BOCIPUATHUIO MATCMAaTHYICCKHUX O6’I:CKTOB, 3aaa4,
pemeHHﬁ, paCCY)I(,Z[eHI/II;'I;yMeHHIO BHUACTHb MATCMAaTHUYCCKHUC 3aKOHOMCPHOCTHU B UCKYCCTBC.

HCHHOCTI/I HAaYYHOI'O IO3HAHUA:

OpI/IeHTaHI/Ief/'I B JACATCIBHOCTH Ha COBPCEMCHHYK CHCTCMY HAYYHbIX HpC,E[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX
3aKOHOMECPHOCTAX pa3BUTHA YCIOBCKa, IMpUPOAbI U O6H1€CTBa, MOHUMAaHHUEM MaTeMaTHYCCKOM HayKHN Kak
C(bepBI YEeJIOBEUYECKOM ACATCIBHOCTH, O3TallOB eé pPasBUTUSA 1 3HAYUMOCTHU [JIsI pasBUTUSA ITUBHUIIU3AIIUU,
OBJIAACHUEM SA3BIKOM MAaTCMAaTHUKHU U MaTeMaTHIECKOM KyJ'ILTypOﬁ KaK CpeACTBOM IMO3HAHUA MUpPA; OBJIaACHUCM
HpOCTCﬁLHPIMPI HaBbIKaMH UCCJIIEA0BATEIBCKOM ACSITEIBHOCTH.

dusnueckoe BocnuTanue, GHOPMUPOBAHNE KYJIBTYPBI 30POBbSI U IMOLMOHAILHOTO OJIArOMIOJIYYHSsI:

TOTOBHOCTBIO IIPUMEHSITh MaTEMaTHIECKNE 3HAHUSI B MHTEPECAaXCBOET0 3/I0POBBsI, BEJASHUSI 3I0pOBOTO 00Opa3a
J)KU3HHM (370pOBOE TMHUTaHHE, CcOajJaHCUPOBAHHBIM PEXHUM 3aHITHH W OTHbIXa, peryiisipHas Qusndeckas
aKTUBHOCTB); CPOPMHUPOBAHHOCTHIO HaBbIKA pedIIeKCHH, TIPU3HAHNEM CBOETO IIpaBa Ha OIINOKY M TaKOTO e
npasa Apyroro 4ejioBeKa.

DKOJIOTHUECKOE BOCIUTAHHE:

OpHeHTaHHeﬁ Ha NPpUMCHCHHE MAaTEMaTHUYCCKUX 3HAHUMW )18 pemi€Huda 3aJa4d B oOmnactu COXpPaHHOCTHU
Opr)KaIOH.[efI Cpceabl, IMJIIAaHUPOBAHUS IMOCTYINKOB M OLHCHKH HNX BO3MOXXHBIX HOCJ'IeI[CTBHfI JJIA 0pr>1<a}01uel‘/'1
cpeabl; OCO3HAHUCM ri100ajIbHOrO XapakTepa 3KOJIOIrn4eCKHuX np06neM " HyTeﬁ X pCIICHUS.

JIMYHOCTHBIE Pe3yNbTaThl, 00ECMIEUNBAIONINE ANANTAINI0 00YYaIONMErocs K M3MEHSIOIUMCS YCIOBHUSM COLMAILHON M IPUPOTHOM CpeIbl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUSIX HEOIPEACIEHHOCTH, INOBBIIIEHUIO YPOBHSI CBOE€H KOMIIETEHTHOCTH
qepes MPaKTUYSCKYHO ACSTSIILHOCTh, B TOM YHCJIE YMEHHE YUYUTHCS Y APYTHUX JIFOJICH, IPUOOPETaTh B COBMECTHOM
NESATEIIbHOCTHA HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 ONbITA JAPYTHUX;

HEOOXOIUMOCTRIO B (DOPMUPOBAHUU HOBBIX 3HAHUI, B TOM YHCIe (POPMYIIMPOBATH HJICH, MOHSTHUS, THIIOTE3bI
00 oOBeKTax U SIBJICHUSIX, B TOM YHCJE paHee HE M3BECTHBIX, OCO3HaBaTh Ae(PHUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEN, MJIIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHTYAIIMIO, BOCHPHHUMATHh CTPECCOBYIO CHUTYAIIUIO KaK BBI3OB,
TpeOYIOMNH KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBbIE pENISHUS U AeUCTBHSI, POPMYITUPOBATH U OIICHUBATH
PHCKH U ITOCIESACTBUS, (POPMHUPOBATH OMBIT.



METAIIPEJAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yIbTATBl OCBOCHHS MPOTPAMMBI yueOHOTO Tpeamera «MaremMaTHKa» XapaKTEepH3YIOTCS
OBJIAZICHUCM YHUBEPCATbHbIMU HOZHASAMETbHBIMU OCUCMEUIMU, YHUBEPCATIbHBIMUKOMMYHUKAMUGHBIMU OCliCMEUAMU U
VHUBEPCANHBIMU PEZYSIAMUGHBIMU OCUCEULMU.

1) Vuueepcanvhvle no3nagamenbhble Oeticmaus obecneuusaiom @Gopmuposanue OaA306blX KOZHUMUGHBIX NPOYECCO8
obyuaowuxcs (0ceoeHue Memoodo8 MNOIHAHUSL OKPYIHCAIOWe20 Mupa, NPUMEHeHUe JI0SUYEeCKUX, UCCLeO08aAMeNbCKUX
onepayuil, ymenuil pabomams ¢ ungopmayuetl).

ba3oBrle nornueckue neNCTBUSL:

— BBIBIISITH W XapaKTEpHU30BaTh CYIIECTBEHHBIC IPHU3HAKM MAaTEMAaTHUYECKHUX OOBEKTOB, HOHSITHI,
OTHOIICHUHN MEXJy HOHSITHUSIMH; GPOPMYJIMPOBATh OIMNPEJCIICHUSI IOHSITHH; yCTaHaBIWBATh CYIICCTBECHHBIH
MIPU3HaK KJjacCU(PUKaMU, OCHOBAHUS JJIsi 00OOIICHUS] U CpaBHEHUS, KPUTEPHUH TIPOBOJNUMOIO aHaIN3a;

— BOCHPUHHUMATH, (HOPMYJIHNPOBATH M NHPeOoOPa30OBBIBATE CYXJCHHUA: YTBEPAWTEIbHBICE M OTPHULIATEIBHBIC,
€IMHUYHBIC, YaCTHBIC U 00IINe; yCIOBHEBIC,

— BBIBIISITH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3M WM IIPOTUBOpEYHMs B (pakrTax, IJaHHBIX,
HAOJIOACHUSAX U YTBEPXKACHUAX;IpeJIaraTh KPUTSPUH 1151 BBISIBIICHUS 3aKOHOMEPHOCTEN M IIPOTUBOPEUHIA;

—  JeyaTh BBIBOJABI C HUCIOJIb30BAaHHEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U HHAYKTUBHBIX YMO3aKJIIOUEHUH,
YMO3aKIIIOYEHUH 110 aHAJIIOTHH;

—  pa3Ouparh J0Ka3aTeJIbCTBA MaTEMaTHUYECKHX YTBEPXICHHH (MpsMblE W OT IPOTHBHOTO), IMPOBOJUTH
CaMOCTOSITEIbHO HECJIOKHBIE JOKa3aTeJIbCTBA MATEMAaTHUYECKUX (DAKTOB, BEICTPAUBAaTh apryMEHTAIHIO, IPUBOJIUTH
MIPUMEPbl U KOHTPIIPUMEPBI; 00OCHOBBIBATH COOCTBEHHBIEC PACCYIKIACHUS;

— BBIOMpATh CIIOCOO pemieHus! ydeOHO# 3amaun (CpaBHHBATh HECKOJHKO BAapHAHTOB pEIICHUs, BHIOMPATH
Hanbosee MOAXOASIINNC yIETOM CaMOCTOSATEIBHO BBIJICICHHBIX KPUTEPUEB).

bazoBrlie nccnenoBaTeNnbCKUe HeﬁCTBHHZ

— HCIIOJIb30BaTh BOMNPOCHI KaK MCCJEIOBATEILCKUI WHCTPYMEHT MO3HaHUs; (OpMyInpoBaTh BOIPOCHI,
(ukcupyromne nporuBopedre, MpoodIemMy, CaMOCTOSTEIILHO yCTaHABJIMBATH MCKOMOE W JlaHHOE, (hOPMHPOBATH
TUIIOTE3Yy, apTYMEHTUPOBATh CBOIO MO3ULUIO, MHEHHUE;

— MMPOBOJUTE IO CaMOCTOSATEIBHO COCTABJICHHOMY IUIAHY HECIOXXHBIH OKCIEPUMEHT, HeOOIBIToe
HWCCJICIOBAHNUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEM MAaTeMaTHYECKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEKIY
coboii;

— CaMOCTOSITETLHO (OPMYJIMPOBATh OOOOIIECHHST W BBIBOJBI IO PE3yJIbTaTaM IMPOBEJAEHHOTO HAOIIOICHUSI,
HCCJIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCTD MOJIYUEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 0000 IIICHU;

— IMPOTHO3MPOBATHL BO3MOXKHOE PAa3BUTHE IIPOIIECCa, 4 TAK)KE BBIIIBUTATH MIPEATIONOKEHU O €r0 pa3sBUTHU B
HOBBIX YCJIOBUSX.

Pa6ota ¢ undopmarmeii:

—  BBISIBJISITh HEJIOCTATOYHOCTB U U30BITOYHOCTh HH(GOPMAIIMH, JAaHHBIX, HECOOXOAUMBIX JUIS PELICHUS 3a/1a4H;

—  BbIOMpaTh, AaHATU3UPOBATH, CUCTEMATHU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAIUIO PA3IUYHBIX BHIOB U
dhopm npencTaBiIcHUS;

—  BeIOWpars GoOpMy mnOpeacTaBiieHHs HHPOPMAlMU W HUIIOCTPUPOBATH pellaeMble 3alJadyd CXeMaMH,
JuarpaMmMaMH, HHOU rpaduKkoid U UX KOMOUHALUSIMHU;

—  oueHHBATh  HAI&KHOCTh HMHPOpPMALMU 1O  KPHUTSPHUSIM,  HPEII0KCSHHBIM YYHUTEIEeM WITH
chOpMYJIMPOBAHHBIM CaMOCTOSITEJILHO.

2) Vhusepcanivhvle KOMMYHUKAMUBHBLE OCUCMEUsL 00eCneuusaom chopmMuposannocmb COYUALbHBIX HABBIKOE
obyuarowuxcs.

Oo01ienue:

— BOCHPUHUMATh U (POPMYyIHMpPOBaATH CYXKJACHHUSI B COOTBETCTBUH C YCIIOBHUSIMU M LEJSIMU OOIIECHHS; SICHO,
TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MHUCBMEHHBIX TEKCTaX, JaBaTh HOSICHEHUs IO XOIy
pelleHus 3ajlaui, KOMMEHTUPOBATh MOJIyY€HHBIN pe3ynabTarT;

— B XOZ€ OOCYXJSHHS 3aJaBaTh BOIIPOCHI IO CYMIECTBY OOCYXXIaeMOM TeMBbI, IPOOJIEMBI, pelracMon
3aJ1a4M, BBICKA3bIBATh HJICH, HAIICJICHHBIC HA MOWCK PEIICHUS; COIOCTABISITh CBOM CYXICHHUSIC CYXXKICHUSIMHU
IpYyTrUX YYacCTHUKOB Juajiora, OOHapyXHMBaTh pa3IMYMEe ¢ CXOJCTBO IIO3WMIHH; B KOPPEKTHOW dopme
(popmynmpoBaThs pa3HOrIacHusi, CBOM BO3PaXKEHUS;

— MPEACTaBIISITh PE3yJbTAaThl PEIIEHUs 3aJadyd, YKCHOEPUMEHTA, UCCIEIOBAHUs, IMPOEKTA; CAMOCTOSTEIbHO
BBIOMpaTh (popMaT BBICTYIUICHUS C YUETOM 3a/a4 MIPEe3eHTAIUN 1 OCOOCHHOCTEH ay IUTOPHH.

CoTpyaHUYECTBO:

— IIOHHUMAaThb U HCIOJb30BAaTh MpEUMYyLICCTBa KOMaHHHOﬁ H HHHHBHHyaJ’ILHOﬁ pa6OTI>I nIpu peuICHUU
yqe6me MAaTCMAaTHYCCKHUX 3a1a4,;



— T[pPUHUMATh [E€JIb COBMECTHOW [€STEJIbHOCTH, IUJIAHUPOBATh OpPraHU3aIMi0 COBMECTHONW paboThI,
pacrpenessTh BUIbI pabOT, JOrOBapUBATHCs, OOCYXKIAaTh MPOLECC W pe3ylibTaT padoThl; 0000IaTh MHCHHS
HECKOJIbKHUX JIFOICH;

— y4acTBOBaTh B IPyNIIOBBIX ¢opmax padboThl (0O0CYKJIeHUsI, OOMEH MHEHHUSIMH, MO3TOBBIC IITYPMBI U JIp.);
BBITIOJTHSITh CBOIO YacTh pabOThl U KOOPJAUHUPOBATH CBOU JICHCTBUS C APYTMMH YJICHAMH KOMAaHIbI, OI[CHUBATH
KadecTBO CBOETO BKJIaJla B OOIIHUH MPOIYKT 1O KPUTEPHUSIM, CHOPMYJIIMPOBAHHBIM yYACTHUKAMH B3aUMOICHCTBUSI.

3) Yuusepcanvuvie pezyismuensie oeiicmsus 06ecnevusaon popmMuposanue CMulCi06blX YCMAHOBOK U HCUZHEHHBIX
HABLIKOB IUYHOCTU.

Camoopranuzarusi:
— CaMOCTOSITEJIbHO COCTaBJISITH IUUIAH, AJTOPUTM pEIIeHUs 3axayu (WJIM ero 4acTh), BBIOMpATh Crocod
pelreHns ¢ y4€TOM UMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATH
BapuaHTHI PELICHUN ¢ Y4ETOM HOBOH MH(pOpPMAIINH.

CaMOKOHTPOJIB:
— BJAJETh crlocob0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIS IIporecca M pe3ylibTaTa pelieHHus] MaTeMaTHYeCKOU
3ala4u;
— OpenBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTH IPH PCEIICHHH 3aJa4yd, BHOCUTH KOPPEKTHUBHI B
JIeSITEJIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAMACHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
— OIICGHUBAaTh COOTBETCTBHE pe3yJIbTaTa HCATCIBHOCTH IIOCTABJICHHON ILI€IM M YCJIOBHUSAM, OOBSICHSITH
OPUYHHBI JIOCTHKCHUS UIITM HETOCTHIKCHUS 11eJIN, HAXOAUTh OIINOKY, 1aBaTh OLIEHKY NPHOOPETEHHOMY OMBITY.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIC pe3yabTaThl OCBOSHM Pabodeil mporpaMMbl 0 MaTeMaTHKE HPEICTABJICHBI 10 rojiaM 00ydeHUst
B CJIEAYIOIIMX pa3jeliax MporpaMMbl B paMKax OTAEJIBHBIX KypCcOB: B 5—6 kiaccax — Kypca «MaremMaTuka», B
7—9 kjaccax — KypcoOB
«Anredpa», «I'eomerpus», «BeposITHOCTh U CTATUCTHKAY.

Pa3BuTHe JOTHYECKUX NPEACTABICHUNA W HABBIKOB JIOTHYECKOTO MBIIUICHUS OCYIICCTBISCTCS Ha
MPOTSHKEHUH BCEX JIET OOYYESHHUsI B OCHOBHOM IIKOJIE B paMKaX BCeX Ha3BaHHBIX KypcoB. [Ipennonaraercs, 4ro
BBIITYCKHUK OCHOBHOM IIIKOJIBI CMOYKET CTPOUTH BBICKA3bIBAaHWSI M OTPHUILIAHWS BBICKA3bIBAaHUH, paclio3HaBaTh
WCTUHHBIC M JIOKHBIC BBICKA3bIBaHHS, NPUBOJUTH HPHUMEPBl U KOHTPIIPUMEPHI, OBJIAJCET IMOHSITHSIMU:
omnpesiesieHue, akCuoMa, Teopema, J0Ka3aTeJIbCTBO — W HAYYHTCS HCIIOJb30BaTh MX MPH BBINOJIHEHHUU
Y4eOHBIX U BHEY4YEOHBIX 3aJiad.



PABOYAA IPOI'PAMMA
YYEBHOI'O KYPCA «BEPOSTHOCTD U CTATUCTUKA».7-9 KJIACCbI

HEJU U3YYEHUA YYEBHOI'O KYPCA

B coBpemenHOM nmpoBOM MHpPE BEPOSITHOCTh ¥ CTATUCTHKA IPHOOPETAOT BCE OOJBIIYIO 3HAUMMOCTbD, KaK C
TOYKHU 3PECHUSI MPAKTUUECKHUX IMPUIIOKSHUH, TaK U UX POJIM B 0Opa30BaHUHU, HEOOXOAUMOM KaK/IOMYy YEJIOBEKY.
Bospacraer uncio npodeccuii, npu oBIaJeHUUKOTOPBIMU TpeOyeTcsl Xxopoias 0a3oBas IOATOTOBKa B 0o0yacTh
BEpPOSITHOCTH M CTATHUCTHUKH, TakKas NOATOTOBKAa BaKHA JUISI MPOJOJDKEHUs OO0pa3oBaHUSA M [UISl yCHEIIHOM
mpodeccuoHaIbHOWKaPhEPHI.

Kaxnprit demoBek IOCTOSIHHO TIPUHUMAET PEIICHHS Ha OCHOBE MMEIOIIUXCS y HEro IaHHBIX. A 1
00OCHOBAaHHOT'O MPHUHATHS PEUICHHS B YCJIOBHUSIX HENOCTaTKa WJIM M30bITKa MH(OOpPMAIIMU HEOOXOJHMMO B TOM
YHCJIe XOPOUIO ChOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIICHUE.

HNmenno mnosTOMYy OCTpO BCTajla HEOOXOIMMOCTH CHOPMHUPOBATH y OOydaromuxcs (QyHKIHOHAJIBHYIO
TPaMOTHOCTH, BKJIIOYAIONIYIO B ce0s B KadecTBE HEOTHEMJIEMOW COCTAaBISIONIEH yMEHHE BOCIPHUHHUMATh WU
KPUTHYECKH aHAJIU3UPOBaTh MH(OPMAIIMIO, IPEJICTABICHHYIO B PAa3JIMYHBIX (hopMax, TOHUMATh BEPOSITHOCTHBIH
XapakTep MHOTHX PEaJIbHBIX IIPOIECCOB M 3aBUCHUMOCTEH, IIPOU3BOANUTE MPOCTESHIIINE BEPOSITHOCTHBIEC PACUETHI.
3HAKOMCTBO C OCHOBHBIMH IPHUHIUTIIAMH cOOpa, aHAJIM3a U MPEACTaBICHUS JaHHBIX U3 PA3IMYHBIX chep KU3HU
oOmiecTBa M TOCyJapcTBa NPHUOOIIAET OOydYaroIMXCsi K OOIIeCTBEHHBIM HHTepecam. l3ydenue ocHOB
KOMOWHATOPHUKHM pPa3BHBACT HABBIKM OPraHW3alnu Iepebopa M mojcuyéra 4Ynucia BapUaHTOB, B TOM 4YHCIE, B
MPUKIAAHBIX 3ajladax. 3HAaKOMCTBO C OCHOBaMH Te€OpHH TpadoB co3naéT mMareMaTHdecKuid (yHIaMEHT IS
(opmupoBaHHsT KOMITIETCHIIMN B 001aCcTH HHPOPMATHUKH U TUPPOBBIX TeXHOIOrui. [ToMHUMO 3TOr0, IpU N3y4eHUHU
CTAaTUCTUKH U BEPOSITHOCTH OOOTaIlaroTCsl MPEACTAaBICHUS yUaIIUXCsl O COBPEMEHHON KapTHHE MUpa U METOIax
€ro HWCcCIIeAOBaHUs, (OPMHUPYETCS] MOHUMaHHE POJIM CTAaTUCTUKM KaK MCTOYHHKA COLHAIBHO 3HAYMMOIL
WH(pOPMAIMH U 3aKJIaJBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

B cooTBeTcTBHM ¢ JTaHHBIMH LIEISIMHU B CTPYKTYPE IPOrpaMMBbI y4eOHOTO Kypca «BeposiTHOCT M CTAaTHUCTHKA»
OCHOBHO HIKOJBIBBIAEICHBI CICAYIOIINE COACPKATEIbHO-METOIUUYECKHE JUHUU:

«[IpencraBieHune JaHHBIX M OIMCATE]bHAsl CTAaTUCTHUKa»; «BeposiTHOCTB»; «DJIeMEHTBl KOMOWHATOPHUKN;
«BBenenue B Teoputo rpadosy.

Conepxanne nuHuM «llpeiacraBieHne JaHHBIX M ONWCATElIbHAsh CTATHUCTHUKA» CIIy)KUT OCHOBOM ISt
(opMmupoBaHHs HABBIKOB paOdOTHI ¢ MHGOPMAIIMEH: OT YTEHHUSI U MHTEPIpPEeTaluuyu NHPOPMAIINH, TPEACTaBICHHOM
B TalJjMLax, Ha auarpaMmax u rpadukax a0 cOopa, NMpeACTaBICHUS W aHaIM3a JaHHBIX C HCIOJIb30BAaHUEM
CTAaTUCTUYECKHUX XapaKTePUCTHUK CPEIHUX U paccenBanus. PaboTasi ¢ JaHHBIMHU, O0yYarOI[HMeCs y4aTcs CYUTHIBATh
W UWHTEPIPETUPOBATH [aHHBIC, BBIABHUTaTh, APIyMEHTHPOBATH W KPUTHUKOBATH IIPOCTEHIINE THIIOTE3HI,
pa3sMBIIUIATE HaJ (aKkTOPaMH, BBI3BIBAIOIIMMUA U3MEHUYHBOCTh, U OLICHUBATh UX BJIMSHUE Ha paccMaTpUBacMble
BEJIMYMHBI U TIPOIECCHI.

HMNHTynTHBHOE NpEe/CcTaBIeHUE O CIIy4alHOW W3MEHYMBOCTH, MCCIIEJOBAaHUE 3aKOHOMEPHOCTEH M TeHACHIMH
CTAaHOBUTCSI MOTUBUPYIOIIEH OCHOBOU AJIsl U3YyUYEHUsI TEOPUU BepOsITHOCTENU. bosblioe 3HaueHue 31eCh HMMEIOT
MpaKTHYECKHE 3aJaHusl, B YACTHOCTHU OIBITHIC KJIIACCUYECKHMHU BEPOSITHOCTHBIMU MOJEIISIMU.

ITonsiTe BEpPOSITHOCTH BBOAWTCS KaK Mepa MpaBaomnonoOus cirydaiHoro coOsitus. [Ipm m3ydeHum kypca
oOydarommuecst 3HaKOMSITCSI C IPOCTEHIIMMHU METOIaMH BBIYHCIICHUSI BEPOSITHOCTEN B CIIydalHBIX 9KCIIEPUMEHTaX
C pPaBHOBO3MOYHBIMHU 3JIEMEHTApPHBIMH HCXOJIAMH, BEPOSITHOCTHBIMH 3aKOHAMH, MO3BOJISIONIMMH CTaBUTh U
pemate OoJiee CIOXKHBIE 3amadd. B Kypc BXOASIT HadaJbHBIC IMPEIACTABICHUS O CIIyYaHBIX BEIIMYWHAX M WX
YHUCIIOBBIX XapaKTEPUCTHKAX.

Takxe B paMKax 3TOr0 Kypca OCYHIECTBIISICSTCS 3HAKOMCTBO OOyYalOmIMXCSI C MHOXKECTBAMH M OCHOBHBIMH
oIrnepanusiMA HaJI MHOXXECTBAaMH, PacCMaTPUBAIOTCS NPUMEPHI NPUMEHEHUs I pEIIeHUs 3ajad, a TakKxKe
HCIIOJIb30BAHUs B JAPYIrHX MaTeMaTHYECKHUX KypcaxH y4eOHBIX mpeameTax.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

B 7—9 knaccax usydaercs Kypc «BeposiTHOCTh M CTAaTUCTHKA»,B KOTOPBIU BXOAAT pazneinbl: «I[IpeacraBienne
JTAaHHBIX U OIMCATEIIbHAS CTATUCTHKa»; «BeposiTHOCTBY»; «DJIeMEHTHI KOMOUHATOPUKN»; «BBeJIcHHE B TCOPHIO
rpadoB».

Ha n3ydenue naHHOro Kypca oTBOAMT | y4eOHBIN Yac B HENEIIOB TEYEHHE KaKJOro roja oOydeHUs, BCEro
102 y4eOHBIX yaca.



COJEP/KAHHME YYEBHOI'O KYPCA (II0 'OJAM OBYYEHMNS)

7 kaace

IIpencraBinenue nanHbIX B BUJE TaONIUIL, TuarpamMm, rpagukoB.3arojIHeHrne TaOJIUIl, YTEHHUE U IOCTPOCHUE
auarpamMM (CTOIOMKOBBIX (CTONOYATHIX) M KPYTOBBEIX). UTeHHe TpaUKOB peajbHBIX HporeccoB. V3BiaedeHUe
nHpoOpMauK U3 AUarpaMM U TaOJIUL, UCIIOJIB30BAHUE U MHTEPIPETAU JAaHHBIX.

OmnmcarenbHasl CTaTUCTHKA: CpeaHee apu(dMeTHdyeckoe, MeauaHa, pa3Max, HambOoiblliee W HAWMEHBIIEE
3Ha4YeHHUs HaObopa YMCIIOBBIXTaHHBIX. [IpuMeps! cirydalilHOW M3MEHYHBOCTH.

CrydyallHBIM SKCIIEpUMEHT (OIIBIT) M CilydaiiHoe coObiTue. BepositTHOocTh M wacTora. Poib MalloBEpOSTHBIX U
MIPaKTUYECKN JOCTOBEPHBIX COOBITHMH B mpuUpoae M B oOmiectBe. MoOHETa W WrpajgbHasi KOCTb B TEOPHUH
BEPOSITHOCTEM.

I'pad, Bepmmnaa, pebpo. CreneHs BepmmHBL. Yncno pédep u cymmapHas cTeneHb BepmuH. IIpeacraBieHne o
cesisHocTu Tpada. llemm u mukiael. Ilytm B rpadax. OOxon rpada (ditmepoB nyth). [IpemcraBieHue 060
OpHEeHTHpPOBAaHHOM rpade. Perrenme 3agaduc momMoIbpio rpados.

8 kaacce

IlpencraBnenue paHHBIX B BHAE TaOnHL, auarpamMm, TrpaduKoB. MHOXKECTBO, 3JI€MEHT MHOXXECTBa,
nmogMHOkecTBo. Orepanuu HaJl MHOXKECTBaAaMHU: 00bEIMHEHHE, NepecedeHne, fonoaHeHne. CBolicTBa onepanui
HaJl MHOYXECTBaMH: MEPEMECTUTEIILHOE, COYETATEIBbHOE, PaCIpeNeIMTEIbHOEe, BKIIOUeHHUs. lcronb3oBaHue
rpau4yecKoro MpeACTaBICHUSI MHOXKECTB IS OIMMMCAHUS pealIbHBIX
OPOLIECCOB U ABJIEHUM, IPU PEIICHUHN 3a/1a4.

N3mepenue paccewBaHHusi JaHHBIX. Jlucriepcuss M CTaHAApTHOE OTKJIOHEHHE 4YHCIIOBBIX HaOOpOB.
JlmarpamMmmMa paccenuBaHUs.

DneMeHTapHBIE COOBITHUS cilydaifHOro omnbiTa. CrhydaliHple cOOBITHS. BeposTHOCTH coObITHIl. OTBITHI C
PaBHOBO3MOXXHBIMH 3JI€MEHTApHBIMH CcOOBITHsIMU. CiydaiiHelid BBIOOp. CBs3b MEXIY MAaJlOBEpPOSITHBIMH U
MIPAaKTHYECKU JOCTOBEPHBIMH COOBITHSMH B IIPUPOJE, OOIIECTBE U HayKe.

JlepeBo. CBoiicTBa AepeBbEB: €IUHCTBEHHOCTh ITYTH, CYIIECTBOBAaHHE BHCAYECH BEPIIMHBI, CBA3b MEXIY
9ucIIOM BepmnH ©W  unuciaom p&dep. IlpaBuno ymHOXKeHus. Pemenwme 3amad ¢ mnomomipio  rpados.
ITIpoTtuBomonoxxHbIe coOBITHS. narpamma Ditniepa. O0benuHEeHNE W IiepecedeHne coObIThil. HecoBmecTHBIC
coObITHsI. DPOPMYJIIACIIONKECHUSI BEPOSITHOCTEH. YCIIOBHAsi BEpOsITHOCThH. llpaBuiio ymHoxeHwusi. HezaBucumbie
coOwITus. IlpencraBieHue SKCIIEpUMEHTa B BHJIE JepeBa. PelnieHwe 3amad Ha HaXOXJICHHUE BEPOSITHOCTEH C
MOMOIIBIO JIEPEBA CIIy4allHOrO AKCIEPUMEHTa, Auarpamm Oinepa.

9 kuiace

IlpencraBienne HaHHBIX B BHUAE TaOJWIl, AUarpamMMm, rpaUKOB, HHTEpPIIpETaus AaHHBIX. UTeHHE U
IIOCTPOCHHUE TAOIIHUII, TUarpaMM, TpaUKOB I10 peaIbHBIM JaHHBIM.

[lepecranoBkn u dakropuan. CoderaHuss U 4ducio coderanuil. Tpeyronpuuk Ilackansi. Pemienue 3anau c
HWCHOJIb30BAHUEM KOMOHHATOPUKH.

T'eomeTpudeckas BeposTHOCTh. CIIy4ailHBIH BRIOOpP TOYKH M3 (QUTYPHI Ha TUIOCKOCTH, U3 OTpe3Ka U U3 IYyTH
OKPY>KHOCTH.

HUcneitanue. Ycnex u Heynada. Cepusi HcnbITaHUNW 70 mnepBoro ycmnexa. Cepusi ucnsiTaHud beprynid.
BepositTHOCTH COOBITHI B cepun UcHbITaHUN bepHyIim.

CnyuaiiHasi BeJIMUMHA U paclpeneseHue BeposiTHocTed. MaTtemaTuueckoe oxujianue u aucnepcus. [lpumepsl
MaTEeMaTHYECKOTO OXXHUIAAHUA KaK TEOPETUUYECKOr0 CPEeIHEro 3HAUCHHUs BEJIMUYMHBI. MaTeMaTHdeckoe OXKHIaHUe
U qyucnepcust cilydyailHOW BEIUYHUHBI
«YHCJIO YCIIEXOB B CEpUU HUCHBITAHUN BepHyiuin».

I[Mousitue o0 3akoHe OoOAbIIMX 4dHceld. M3MepeHue BepOsSTHOCTEHC MOMOIIBLIO YacTOT. PoJb U 3HaUEHNE 3aKOHA
OONBIINX YHCEI B TIPUPOJE U OOIIeCTBE.

IJIAHUPYEMBIE TIPEJIMETHBIE PE3YJIBTATHI OCBOEHMSI PABOYEM ITPOI'PAMMBI KYPCA (IIO
I'OJAM OBYYEHMUS)

IIpenmeTHBIE pe3ylbTaThl OCBOCHHUS Kypca «BeposATHOCTh M CTaTHCTHKa» B 7—9 Kilaccax XapaKTEpHU3YIOTCS
CJ'IG,HyIOHII/IMI/I yMeHI/ISIMI/I.
7 xiaace

—  Ywmrate mHDOpPMAIHIO, NPEACTABICHHYIO B TaOJHIaX, Ha AHAarpamMmax; IPeIACTaBIATH JaHHBIE B BHUJC
TaOJIUI, CTPOUTH JHArpaMMbl (CTOJIOMKOBBIE (CTOI0UYATHIC) U KPYTOBBIE) IO MacCUBaM 3HAYCHUU.

— OnwucelBaTh M HWHTEPIPETHPOBATH peEajIbHbIC YHCIOBBIC ITaHHBIC, IIPEJICTAaBJICHHBIE B TalOiWmax, Ha
auarpaMmmax, rpadukax.

— Hcnone30BaTh JJIA OIMUCaHus JaHHBIX CTATUCTUYCCKHUEC XapaKTCPUCTUKHN . CPETHEC apI/I(bMeTI/IquKOG,
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MEauaHa, HanoboIbIIIee U HAUMEHBIIIEE 3HAQ4YCHMUs, pa3dMax.

— HNmMeTh mipesicTaBIeHUE O CIyJaifHON U3MEHYNBOCTH Ha MpUMepax MeH, GU3NISCKUX BEIUINH,
AHTPOIIOMETPUYECKUX JTAaHHBIX; UMETh MPEJACTABJIEHUE O CTATUCTHUYECKOU yCTOWUYMBOCTH.

8 kiacce

—  HM3BmekaTth W mpeoOpa3oBBIBaTh WHPOPMAIUIO, MIPEACTABICHHYIO B BHIE TaOJHI, AUarpaMm, rpadukos;
MIPEACTaBIIATh JaHHBIC B BUAES TaOJIUIL, AUarpaMm, rpadukos.

—  OmnuceiBaTh JaHHBIC C ITOMOIIBIO CTATHUCTUYECKUX MOKa3aTeJIel: CpeIHUX 3HAYCHUW U Mep pacCeHBaHUs
(pa3sMax, IUCTIEPCHUs U CTaHIAPTHOE OTKIJIOHEHUE).

—  HaxomuTtp 9acTOTH YHCIOBBIX 3HAYCHUIH U 9aCTOTHI COOBITHH, B TOM YHCIIE IO pe3yjbTaTaM U3MEpPEHUI U
HaOIIOJEHUN.

—  HaxoauTs BEpOATHOCTH CIIy4YaiiHBIX COOBITHH B OIBITAX, 3HASI BEPOSITHOCTH DJIIEMEHTAPHBIX COOBITHH, B TOM
YHCJIE B ONBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMH.

—  Hcnons3oBarhk rpaduIecKrue MOJIEIN: AEPEBO CIIyYalHOTO 3KCIIEPUMEHTA, UarpaMMbl DHiepa, ducioBas
npsimMasi.

— OHCpI/IpOBaTL MOHATUAMU: MHOXECTBO, ITOAMHOXXECTBO; BBINIOJHATH OI€palivui HaX MHOXECTBaAMH!
O6’BGIII/IHCHI/I6, nepeCceUCHUC, JOIIOJIHCHHUEC, TICPCUNUCIIATh DJIEMCHTBI MHOXKECTB,; IPUMCHATH CBOICTBA MHOKECTB.

— Hcnonp3oBaTh rpauaeckoe MpeacTaBICHUE MHOXKECTB U CBSI3€H MEX Yy HUMH /I OIIHUCAHUSI IIPOIIECCOB U
SIBIGHUH, B TOM YHCJIe MPHU PENIEHUH 3a7ad U3 APYTUX YUYEOHBIX MPEIMETOB U KypCOB.

9 kiaace

—  HM3BnekaTh u nipeodpa3zoBBIBAaTh HH(POPMAIIHIO, IPESACTABICHHYIO B Pa3JIMYHBIX HCTOYHUKAX B BUAC TAaOIHIIL,
auarpaMM, TpaduKoB; IPEICTABIATh TaHHBIC B BUJIC TAOIIUI], TUarpaMM, Tpa(puKoB.

—  Pemrate 3agadm opraHWM30BaHHBIM IIEpeOOPOM BapHMaHTOB, a TAaK)KE C MCHOJF30BAaHHEM KOMOWHATOPHBIX
MIPaBUI U METOOB.

—  HMcmonp30oBaTh OmMcaTeNbHBIC XapaKTEPUCTUKHU IJISI MACCHBOB UHCIOBBIX JaHHBIX, B TOM YHCJIC CPCITHUEC
3HAYCHHA U MEPbI paCCCHUBaHUA.

—  Haxomutp 9acTOTHI 3HaYSHUI M YaCTOTHI COOBITHS, B TOM YHCIE MOJIB3YSICh pPE3yJIbTATAMU MIPOBEAEHHBIX
U3MEPCHUN U HAOJIIOICHUIA.

—  Haxomutp BEpOSTHOCTH CIIy4ailHBIX COOBITHH B HW3YYCHHBIX ONBITaX, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXXHBIMHU JJIEMCHTAPHBIMH CO6I)ITI/I$IMI/I, B cCCpusax HCIBITAHUM J0 IIEpBOToO YycClexa, B CCpUAX
ncnsiTanuil bepnynnu.

— NMmeTs nipeacTaBieHUE O CIIydYallHOM BEJIMYMHE U O paclpeaesIeHUU BEPOATHOCTEU.

— HUmetnb npeacTaBJICHHUE O 3aKOHCE OOJIBIIIMX YHCEI KaK O MIPOABJIICHUU 3aKOHOMCPHOCTH B CJ'Iy‘IafIHOfI
U3MCHYHMBOCTH U O POJIM 3aKOHa OOJBIINX YKCEIT B npupoac u O6IHCCTBC.



TEMATUYECKOE IJTAHUPOBAHUE YYEBHOT'O KYPCA(TIO TOJJAM OBYUYEHUS)
7 Knacc (ouHasi v 04HO-3204HAasi GopMbI 00yUeHHs )

1 yac B Hegemro (He MeHee 34 u)

Ne mi/m Ha3zBanue pazgena Yucio
(TeMbl) (4HCI0 YACOB) “1acoB OcHOBHOe coaep:kaHue XapaKTepucTHKA JeATeJIbHOCTH 00y4aloIuxcst
1 IIpencraBienne 1aHHBIX 74 IlpencraBieHne  JaHHBIX B TaOIUIAX. OcBauBaTh C€HOCOOBLI TIPEJACTABICHHMS] CTAaTHCTHYCCKHX JAHHBIX U
IIpakTHdyeckne BBIYHUCIICHUS MO TaOIHYHBIM YHCJIOBBIX MACCHBOB C IIOMOIIBIO TAOJIMI] U JUATPAMM C HUCIIOJIL30BAHUEM
NaHHBIM. 3BiedeHwme W  HWHTEpIpeTaus aKTyaJIbHBIX M  BaXXHBIX JAHHBIX (Iemorpaduyeckue JaHHBIC,
TaONIUYHBIX JaHHBIX. [IpakTHyeckas pabora IIPOU3BOJICTBO IPOMBINUICHHON M CEIbCKOXO3SHCTBEHHON MHPOLYKIIHH,
«Tadmunen. OOIIIeCTBEHHBIC U IPHUPOJHBIC SIBJICHUS).
I'padpuaeckoe mpencraBieHHEe OaHHBIX B BHIC H3yuyats MeToabl paboTbl ¢ TaOOWMYHBIMHM H  TI'padUUYSeCKUMU
KPYTOBBIX, CTOJIOUKOBBIX (cTonOYaTHIX) OpPEeACTaBICHUAMHN JAaHHBIX C ITOMOIIBIONU(POBBIX PECYPCOB B XOM€
nuarpamMM. YTEHHE M IIOCTPOCHHE HAarpPaMM. OpPaKTHYECKUX padoT
TTpumepsr neMorpapuIecKux JarpamMm.
ITpakTrueckast pabora «JluarpaMmbDy
2 OnucareabHasi CTATHCTHKA 8u Yucnossie Habopbl. CpenHee apudmMeTHIESCKOE. OcBauBaTh NMOHSITHA: YHCJIOBOI HabOp, Mepa IEHTPAIbHON TEHICHIIMU
MennaHna 4rciIOBOro Habopa. Y CTOHYNBOCTH (Mepa neHTpa), B TOM 4HCJIe cpefHee apupMeTHIecKoe, MeauaHa.
MEUaHbI. OnuchIiBaTh  CTaTUCTHYECKHUE JAHHBIE C  [OMOIIBIO CPEIHEro
IIpakTnueckas padora «CpeaHHUE3HAYCHUSD. apudMeTHIecKoro U MeanaHsl. Pemarts 3agadn.
Hambombiree ¥  HaUMEHBIIEe  3HAUCHUS HN3yuaTh cBolicTBa CpeIHHUX, B TOM YHCJIE C IOMOIIBIO ITH(PPOBBIX
qucI0BOTO Habopa. Pazmax PeCypcoB, B X0/ TIPAKTHIECKUXPAOOT.
OcBauBaTh MOHSITHA: HauOOJIbIIEE U HAUMEHbIIIEe 3HAUCHUSI YHCIOBOTO
MaccCHBa, pa3Max.
PemaTs 3agaum Ha BBIOOp crocoba ONMMCaHWs JaHHBIX B COOTBETCTBUH C
IIPUPOJION TAaHHBIX U LEJISIMA HCCICIOBAHUS
3 CayyaiiHast H3MeHYHBOCTH 64 Cuy4aiiHast ©3MEH4YHBOCTH (IIpuMepsl). HacToTa OcBauBaTh MNOHSITHS: YacTOTa 3HA4YEeHWH B  MacCHUBEe JaHHBIX,
3HAa4YCHUH B MacCCHBE JaHHBIX. [ pynmupoBka. rpYNIHPOBKA JaHHBIX, THCTOrpaMMa.
T'ucrorpamMMai. CTpouTh ¥ aHAJM3UPOBATH THCTOIPAMMBI, MOAOHPATH MOAXOSIINN IIar
IIpakTuyeckas pa6ora «CryuaitHas FpyIIUPOBKH.
H3MEHYHUBOCTBY OcBanBaTh rpadHUyecKre NPEICTaBICHUS pPa3HbIX BHJIOB CIy4YalHOMN
M3MEHYHMBOCTH, B TOM YHCJIE C ITOMOIIBIO IIUPPOBBIX PECYpPCOB, B XOJC
MPaKTUIECKON paboThI
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Beenenue B Teopurorpaos

I'pad, Bepmmna, pedpo. [IpeacraBnenue 3amaqu
c mnomompio rpada. CrerneHb (BaJICHTHOCTBH)
BepmInHEL. Uncio pédep M cymMMmapHasi CTEICHBb
BepunH. llemp w nukia. Ilyte B rpade.
IlpencraBmenne o cBs3HOCTH rpada. OO6xoI
rpada (9itnepoB myTh). IlpencraBieHme 006
OpHUEHTHUPOBAHHBIX rpadax

OcBanBaTh HNOHATHA: Tpad, BepmmHa rpada, pedpo rpada, creneHb
(BaJICHTHOCTB BEPILUMHBI), LIEIbH ITUKIJI.

OcBauBaTh MNOHATHSI: TyTh B Tpade, dilnepoB myTh, 00x0x Tpada,
OPHEHTHPOBAHHBIN rpad.

PemaTh 3a1auM Ha IOMCK CYMMBI CTeNIeHE#l BepiuuH rpada, Ha IMOUCK
oOxona rpada, Ha MIOUCKIIyTeH B OPHUEHTUPOBAHHEIX rpadax.
OcBauBaTh CHOCOOBI TIPEICTABICHUS 3adad M3 Kypca ainreOpsl,
TeOMETPHUH, TEOPHH BEPOSTHOCTEH, APYrMX IPEIMETOB C ITOMOIILIO
rpaoB (KapTbhl, CXEMbI, BJICKTPHUYECKHE LeNH, (YHKIHOHAIBHBIC
COOTBETCTBUSI) Ha IIpUMepax

BeposiTHOoCTH UM yacToTa
CJIy4aiiHOro cOOBITHS

Cny4aliHBII ONBIT U CJIydailHOE COOBITHE.
BepositHocTh m  wactoTra coObITHs. Poib
MaJIOBEPOSITHBIX U ITPAKTUYSCKU JTOCTOBESPHBIX
coObITHII B mpUpoAe U B odmiecTBe. MoHeTa U
UrpajibHasi KOCTh B TCOPUH BEPOSITHOCTEH.
IIpaktueckass pabora «Yacrora BeIDageHUS
opia»

OcBauBaTh MNOHATHS: CIy4alHBIH ONBIT M CilIydailHOe COOBITHE,
MaJIOBEPOSATHOE U MPAKTUUECKH TOCTOBEPHOE COOBITHE.

HN3y4aTh 3HAYUMOCTH MaJIOBEPOSITHBIX COOBITHII B IPUPOAE 1 OOIIIECTBE
Ha BaKHBIX IIpuMepax (aBapuM, HeECYACTHBIC CJIydad, 3alluTa
nepcoHaJIbHOMMH(pOPMANHUH, TIepeaada JaHHBIX ).

H3yuyaTh poOJb KIACCUUECKUX BEPOSITHOCTHBIX Mojelel (MOHeTa,
HUrpajbHasi KOCTb) B TEOPHUH BEPOSITHOCTEH.

Ha6aroaaTh 1 M3y4aTh 9acTOTY COOBITHH B IIPOCTBIX SKCIIEPUMEHTAX, B
TOM YHCJE C IIOMOIIBIO IH(PPOBEIX PECYypCOB, B XOJ€ MPAKTHYCCKOU
padoTHI

O0001menne, KOHTPOJIb

IIpencraBnenne nanHbIx. OnucarerbHAS
CTaTUCTHUKA. BEepOsITHOCTHCIy4aifHOTO COOBITHS

IMoBTOPATH N3yUEHHOE U BBICTPAMBATh CUCTEMY 3HAHUH.

Pemiate 3agaum Ha npeicTaBlICHUE M OMHCAHHE JTAHHBIX C IIOMOIIBIO
H3yYCHHBIX XapakTepUCTUK. O0CyKIaTh NPUMepPbI CIIy4aifHBIX COOBITHIA,
MAaJIOBEPOSTHBIX U MPAKTHIECKHU JOCTOBEPHBIX CIIydaWHBIX COOBITHIA, UX
poJiu B IPUPOJE U )KU3HU YEJIOBEKA
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8 ki1acc (o4Hast U 04YHO-3204HASA (POPMBI O0yUeHMS)

1 gac B Hegemo (He MeHee 34 1)

Ne 11/nt Ha3Banmue pa3sneia Hucio
(TeMbI)(4UCII0 YACOB) 11aC0B OcHoBHOe cofiep:kaHue XapakTepucTHKA eATeJbHOCTH 00y4aroIuXCcs
1 IToBTOpenne kypca7 kJacca 44 IIpencraBienue JTaHHBIX. OmmcarenbHast IoBTOPSATH U3YyUECHHOE U BBICTPANMBATH CUCTEMY 3HAHUI.
CTaTHUCTHKA. Crnyuaiinas U3MEHYUBOCTb. PemaTp 3agaum Ha NpeICcTaBIICHHE M OMMCAaHHE JAHHBIX C IOMOIIBIO
CpenHue 4uciIoBOroHabopa. M3YYEeHHBIX XapaKTepHUCTHUK. Pemarb 3agaum Ha TIpeACTaBIICHHE
Cryuaitaele coObITHsI. BEeposSTHOCTHH YacTOTHI. rPYNIUPOBAHHBIX JAHHBIX U OMUCAHHUE CIIydalHON M3MEHYUBOCTH.
Kitaccudeckue MOJICIUTECOPUN BEPOSTHOCTEH: Pemiates 3agaum Ha OIpeleleHHE YacTOTBHI CIyYalHBIX COOBITHH,
MOHETa UUrpajibHas KOCTh 00CYXJICHHE NPUMEPOB CIyYalHBIX COOBITHH, MAJIOBEPOSTHBIX U
MPAKTUYECKH JOCTOBEPHBIX CIIyYaHHBIX COOBITHI, UX POJIM B IPUPOAE
M JKU3HH YeJIOBEKa
2 OnucarenbHasi CTATHCTHKA. 44q Otkionenus. Jlucrepcust 4ucioBoro Habopa. OcBauBaTh MNOHATHSI: JUCHEPCUS U CTaHAAPTHOE OTKJIOHEHUE,
PaccenBanue JaHHBIX CraHIapTHOE OTKJIOHEHHE YHCJIOBOTO Habopa. HCHOJB30BaTh OTH XapPaKTEPUCTHUKHU JUII OMNHUCAHUS PACCEHUBAHUSA
JnarpaMMbl pacceHBaHHMs JMaHHBIX.
BpiaBUrarh Irumore3bl 00 OTCYTCTBMM WJIM HAJIMYMH CBSI3H IO
auarpaMMaM pacCeHBaHMUS.
CTpouThL IHarpamMMbl pacCeUBaHMS 10 WUMEIOIIMMCSI JaHHBIM, B TOM
YHCIIe ¢ TTOMOIIBIO KOMITBIOTEpa
3 MHo:kecTBa 44 MHOXeCcTBO, TOAMHOXKecTBO. Ormepanun Haj OcBauBaTh MOHSITHS: MHOXXECTBO, JICMEHT MHOXKECTBA, ITOJIMHOXKECTBO.
MHOJKECTBaMH: OOBEIMHEHHE, IepecevucHue, BBINOJIHATH ONepanMu HaJl MHOKECTBAMH: OOBEIHMHCHHE,
JIOTIOJIHEHUE. repeceyeHue, JOMOJTHCHHE.
Croii o . Hcnonb30BaTh CBOICTBA: EPEMECTUTEIBHOE, COUETATEIBHOE,
BO¥icTBa  omepamnuili  HajJ  MHOXKECTBaMU:
IepEMECTHTELHOE, coueTaTeNBHOE, pacupenenuTeNnbHoe, BKItoueHus1. Mcenob3oBaTh rpadpuyeckoe
MIPEACTABICHUE MHOXKECTB TP ONHMCAHUU PEaAIbHBIX MPOIECCOB U
pacnpeenuTebHOe, BKIIOUSHUS. .
SIBJICHHUI, TIPU PELICHHHU 3ajad W3 JAPYTuX Y4YeOHBIXIIPEIMETOB U
I'paduyeckoe npercTaBIeHUE MHOKECTB KYPCOB
4 BepositHoCTB 6 4 DneMmeHTapHble coObITHs. CitydaliHbIe COOBITHSI. OcBauBaTh MOHSATHS: DJIEMEHTAPHOE COOBITHE, CIIydaiiHOe COOBITHE KakK

CIy4aifHOro cOOBITHS

BrmaronpusitcTByromue smeMeHTapHbIE COOBITHS.
BepositHocTH COOBITHIA. OmBITH c
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
coObrTusiMu. CityuaiftHblii BBIOOD.

IIpakTuyeckas pabora «ONBITH c
PaBHOBO3MOKHBIMH SJIEMEHTapHBIMHU
COOBITHSIMI»

COBOKYITHOCTb  OJIATONPUSTCTBYOIIUX coObITHIA,
PaBHOBO3MOKHBIE 2JIEMEHTAPHBIE COOBITHS.
PemiaTh 321241 Ha BEIYUCIIEHUE BEPOSITHOCTEH COOBITHII 11O BEPOSTHOCTSIM
3JIEMEHTAPHBIX COOBITHH CIIydalHOTO OMBITA.
PemiaTte 3aJayM Ha BBIYHCIIEHHE BEPOSITHOCTEH COOBITUM B ombITax ¢
PAaBHOBO3MOXXHBIMHM 3JIEMEHTAPHBIMHU COOBITUSMH, B TOM 4YHCIIE C

INMOMOIIBIO KOMIIBKOTEPA.

DJIEMEHTAPHbIX

IIpoBOoaAMTH U N3yYaTh ONBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMH (C HCITOJIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH, IPYrux
MOJeJIeii)B XoAe MPaKTUIeCKOH paboThl
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Beenenne B Teopurorpados 44 Hepeso. CBoiicTBa jAepeBa: €IUHCTBEHHOCTH OcBanBaTh NOHATHS: JCPeBO Kak rpad Oe3 LMKIA, BUCSYash BEPIIMHA
NyTH, CYLIIECTBOBAHUE BUCSIUEN BEPIINHBI, CBS3b (JIMCT), BETBB AepeBa, NIyTh BIEPEBE, AUaMETp JepeBa.
MEXJy YHCJIOM BEPIIHH W 4YHCIOM péodep. HN3yuyars cBoiicTBa JiepeBa: CyIIECTBOBAaHHME BHCSYEH  BEpLIMHBI,
IIpaBuino ymMHOXeHUs €IMHCTBEHHOCTb IYTH MEX/1y JABYMs BEPLUIMHAMU, CBSI3b MEXKIAY YHUCIOM
BEPLINH U YHUCIIOM pEOep.
Pemares 3a1aun Ha IIOMCK U NEpPEYHCIICEHHUE IYTENB JIEPEBE, ONpPEACICHNE
4Huciia BepLIUH win pédepB nepese, 00Xoa OMHApHOTO IepeBa, B TOM
4ycJe ¢ IPUMEHEHUEM IpaBujla YMHOKXEHUSI
Cayuaiinbie coOObITHS Sy IIpOTHBOIIONIOKHOE COOBITHE. Jluarpamma OcBauBaTh NMOHSITHSI: B3aUMHO IPOTHBOIIOJIOHBIC COOBITHSI, OICpAIIUU
aﬁﬂepa_ OObeguHEHNE U nepeceyeHue COOBITHI. Haq COGLITI/IHMI/I, O00BbEIMHEHHE U ICpeCCUYCHUEC CO6LITPII>1, auarpamMma
HecoBMecTHBIE COOBITHUS. (DopMyna CIIOKECHUS Sﬁnepa (Gﬁnepa—BeHHa), COBMECTHBIC I HECOBMECTHBICCOOBITHS.
BEPOSITHOCTEIA. IMpaBuio YMHOKEHHS HN3yuaTh TeopeMbl 0 BEpOSITHOCTH OOBCIUHCHUS IBYX COOBITHI ((popMyTl
BEPOSATHOCTCH. YcnoBHas BEPOSITHOCTb. CII0XKCHHS BEPOSITHOCTCH).
He3aBucumebie COOBITHSIL. Hpe,ZLCTaBJIeHI/Ie Pemiate 3aJa4d, B TOM 4YHCJEC TCEKCTOBBIC 3aJadyu Ha OIPCHACIICHUC
cnyqaﬁHoro IKCIIEPUMEHTa B BUJIE J€pEBa BepOS[THOCTeI\/'I O6’Le,I[I/IHeHI/I5I U TIEPECCUCHUA COOBITHI C IIOMOIIBHO
YHCJIOBOH  mpsiMOM, namarpamm  Duiepa, (GOpPMYJIBI  CIIOKESHHUS
BEPOSITHOCTEM.
OcBauBaTh NOHSATHS: TPABUIJIO YMHOXXCHHUSI BEpPOSITHOCTEH, YCJIOBHAs
BEPOSITHOCTH, HE3aBUCUMBIC COOBITHS AEPEBO CIIy4allHOTO OIIBITA.
HN3yuats cBoiicTBa (ONpeIeiicHUs) HE3aBUCHUMBIX COOBITHI.
Pemath 3aga4m Ha onpeiesIeHUe U UCTI0JIb30BAHNE HE3aBUCHUMBIX
coOpITHi. PemiaTh 3a1aud Ha MOWCK BEPOSITHOCTECH, B TOM YHCIIC
YCJIOBHBIX, C MCIIOJIb30BAHUEM JIEPEBA CJIYyYalHOr0 ONbITA
Oﬁoﬁllleﬂl/le,KOHTPOJ]b 4 q HpeI[CTaBJ'IeHI/Ie JTaHHBIX. OnucarejapbHas HOBTOpHTB HU3YUYCHHOC U BBICTPaAuBATHL CUCTEMY

cratuctuka. ['padrl. BeposTHOCTE ciydailHOTO
COOBITHS. DJIEeMEHTHl KOMOWHATOPHUKH

3HAHUI.

Pemiare 3agaum Ha IpeicTaBlICHUE U ONHCAHUE NAHHBIX C IIOMOIIBIO
M3YYEeHHBIX XapaKTepUCTHK. PemaTh 3ajaun ¢ npuMeHeHHeM TpadoB.
PemaThs 3agaum Ha HaXOJXKJICHHE BEPOSITHOCTH CIIy4ailHOTrO COOBITHS IO
BEPOSITHOCTSIM DJIEMEHTAapHBIX COOBITHHM, B TOM YHCJIE B ONBITax C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITHUSIMH.

Pemath 3amaum Ha HaXOXJCHHE BEPOSITHOCTESH OOBEIUHEHHS U
repeceyeHust COOBITHI, B TOM YHCJIE HE3aBUCHUMBIX, C MCIOJIb30BaHUEM
rpauaecKUXnpeCTaBICHUN U AepeBa CIy4aifHOTO ONBITA.

PemaTh 3a7a4u Ha TIepednciIeHrne KOMOMHAIINI (YUCIIa TePECTaHOBOK,
qHClia COYETaHW ), Ha HaXO0XKJICHUE BEPOATHOCTEH COOBITHI C
MIPUMEHEHHEMKOMOHHATOPHUKH, B TOM YHCJIE C UCIIOJIB30BaHUEM
TpeyroabHuka Ilackass
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9 kyacc (0O4YHAsA M 0YHO-3209HAsA (popMBbI 00yUeHUST)

1 gac B Henemo (He MmeHee 34 )

WNe /11 | Haseaume pa3nena (Tembl) Yucito
Jacos OcHOBHOE coaep:kaHue XapaKTepuCTHKA JeATeJIbHOCTH 00y4aloIuxcst
1 [oBTOpenue Kypca 8 kaacca 4y IIpencraBnenue JTaHHBIX. OrnucartenbHast IToBTOpPATH U3yUYEHHOE U BBICTPAMBATH CHCTEMY
cratuctuka. Omnepanuu  HAX  COOBITHSIMU. 3HAHUH.
HesaBucumocTts coObITHH PemaTp 3aga4u Ha IIpeICTaBIICHNE U OIMMCAaHNUE TaHHBIX.
Pemiary 3agaum Ha HaXOXICHUE BEPOSITHOCTEH OOBEAWHEHUS U
IepecedeHusi COOBITHI, B TOM YHCJIE HE3aBHUCHMBIX, C UCIIOJIB30BaHHEM
rpadUYeCKUXIIPEACTABICHAI U JAepeBa CIyYaiHOro OITBITA.
PemaTh 3a1auu Ha MEepeYHUCICHNEe KOMOMHANMI (YHUCIIa IEPECTAHOBOK,
9uclla COYETaHWM), Ha HAXO0XJCHHE BEPOSITHOCTEH COOBITHH C
IIPUMEHEHHEM KOMOWHATOPUKH, B TOM YHCJIE C HCHOJIb30BaHUEM
TpeyroabHuka [lackamns
2 JJIeMeHTbl KOMOUHATOPUKH 44 Kom6unatoproe IIPaBUIIO YMHO>EHHUSI. OcpauBaTh MOHATHS: KOMOWHATOPHOE  TMPABWJIO YMHOXKEHUS,
IlepectanoBku. ®akropuan. CodeTaHust U YUCIIO yIHOpsiAOYeHHAs TTapa, TPOUKa OOBEKTOB, IIEPECTAaHOBKA, (pakTOopHal
COYETaHHH. TpeyroabHuk ITackasrsi. qucia, CoueTaHue, YUCI0 COUueTaHuM, TpeyrojbHuk [lackas.
ITpakTrueckas padota «Brraucienne Pemate 3agauMm  Ha TIEPEUYNCICHHE YHOPSAOYEHHBIX Tap, TPOEK,
BEPOSITHOCTEH c HCTOJIb30BaHUEM MEepEeUYUCIICHUE II€PECTAaHOBOK M COYETAaHUNU DJIEMEHTOB pPa3IUYHbIX
KOMOWHaTOPHBIX byHKIMH SJIEKTPOHHBIX MHOXXECTB.
TaOJIHUIDY PemaTte 3agauM Ha TIpUMEHEHHE dYHCIAa COYETaHW B anredpe
(cokpamniéaHoe yMHOXKeHUE, OuHOM HbroTOHA).
Pemath, mnpuMeHsis KOMOMHATOPUKY, 3aJladyd Ha BBIYHUCIICHHEC
BEPOSITHOCTEH, B TOM YHCJIE C TTOMOIIBIO SJISKTPOHHBIX TAOIHIL B XO€
OpaKTHIECKOHPaOOTHI
3 Teomerpuyeckas 44 T'eomerpuueckas BepossTHOCTh. CiydaiHBIN OcBanBaTh NOHATHE I'€OMETPHUUYECKON BeposTHOCTU. PelnaTh 3aga4m Ha
BEPOATHOCTDH BBIOOp TOYKH W3 (QUTYpHI HA ILIOCKOCTH, U3 HaXOXXJCHUE BEPOSITHOCTEH B OMBITaX, MIPEACTABUMBIX KaK BEIOOD TOYEK
OTpe3Ka, U3 AyTU OKPYKHOCTH W3 MHOTOYTOJIbHHKA, KPyTa, OTPe3Ka MIN AyTd OKPY>KHOCTH, YHUCIOBOTO
MIPOMEXKYTKaA
4 Ucnbitanus Bepuyaan 6 u Ucneitanne. VYcmex wu  Heynmada. Cepust OcBauBaTh MOHSITUSA: UCIIBITAHUE, DJIEMEHTapPHOE COOBITHE B NCTIBITAHUH
WCOBITAHUNW [0 mnepBoro ycnexa. Mcneitanus (ycmex u Heyjdada), cepHusi MCHBITAaHHM, HACTYIJICHHE IIEPBOTO ycIllexa
Beprymnn. BepostHOCTH COOBITHIT B cepuu (Heymaum), cepust UCHBITaHNH BepHyumm.
ucneiTannii bepaymm. [IpakTudeckast padora Pemath 3aJauM Ha HaxXOXXJICHHE BEpPOSITHOCTEH COOBITH B cepuH
«Ucnsrranus Bepaymmm» HUCTIBITAHUHN 10 NEPBOTO yCrexa, B TOM HHCIIe ¢ IPHMEHEHHEM bopmysr
CYMMBI TEOMETPHIECKOH MTPOTPECCHH.
PemaTh 3a1a4u Ha HAXO0XKJICHHE BEPOATHOCTEHAIEMEHTAPHBIX COOBITHIA
B CEpUun UCIIBITAHUH BepHyHﬂl/l, Ha HaXO0XJICHUC BEPOATHOCTHU
onpeaen€éHHOr0 Yucia ycrexoB B cepuu ucneitanuii bepaynnu. Usyyars
B XO/e¢ NMPAaKTHYeCKOH padoThl, B TOM UHCJIE€ C MOMONIBIO ITM(PPOBBIX
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pecypcoB, CBOMCTBA BEPOSITHOCTH B CEpUM HCIbITaHUN bepHyium

Ciy4yaiinasi BeJIM4UHA 6 u CnywaiiHas ~ BeNMYMHA W paACTpEAEICHUE OcCBONTBL MNOHSITHSI: CIydJaifHass BeIWYMHA, 3HAYEHHE CIIydaiiHoit
BEepoOATHOCTEH. MareMaTHYECKOEe OXXHMIAHHE W | BeJIHMYMHBI, pACHpPECIICHUE BEPOITHOCTEH.
AMCTICPCHs  CAyYaifHOW BeMU4IUHEL IIpuMeps! H3yyatrs u o00CYyKIaTh NpPUMEPHbl JUCKPETHBIX M HEIPEPBIBHBIX
MaTeMaTH1E€CKOI'o OXKHIaHU Kak CIIydalHBIX BEJIWYHH (POCT, BEC 4YEJIOBEKa, YHCICHHOCTH HAaCEJICHUS,
TCOPETHIECKOTO CPEHEI O 3HAYCHUABCINIMHBL. ApyTryue W3MEHYHBBIC BEJIWYWHBI, paccMaTpHUBaBIISCS B Kypce
[ToHsTHE O 3aKOHE GONbIMX uncen. M3Mepenue CTATUCTHUKH), MOJCIBHBIX CIy4YallHBIX BEJIMYHUH, CBSI3aHHBIX CO
BEPOSITHOCTEH C IIOMOIIBIO 4acToT. [IpumeHeHne Cly4YailHbIMH OIbITaMH (OpOocaHWe MOHETBI, UIPaJIbHOW KOCTH, CO
3aKOHAGOILIINX YHCEeT ciy4YailHbIM BBIOOPOMHU T. I1.).

OcBauBaTh NOHATHSI: MaTEMaTUYECKOE OXKUAAHUE CIIydalHONW BETUUNHBI
KaK TEOPETHUUIECKOE CpeHEe 3HAUCHUE, TUCIIEPCUSI CIIydalHON BETUIHHEI
KaKaHaJIOT HCIIEPCHU YHCJIOBOro Habopa.

Pemiate, 3agauyuM  Ha BBIYUCICHHE MAaTEeMaTHYECKOTO OXHIAHUA U
JUCIEPCUU  JUCKPETHOM  CilydyallHOM BEJIMYMHBI IO  3aJaHHOMY
pacnpenesieHHI0, B TOM YHCJIe 3aJad, CBSI3aHHBIX CO CTPAXOBaHUEM U
JIOTEPEesIMH.

3HAKOMHUTBCA C MaTEeMaTHYECKUM OXXHUIAaHUEM U  JUcHepcuei
HEKOTOPBIX paclpe/iesIeHni, B TOM YHCJIE paclpeneieHUs CilydyalHoON
BEJIMIUHBI

«YHUCIIO YyCIEeXOB» B cepuu uUcnblTanuil beprymnnu. U3ydyars yacToTy
COOBITHSA B TOBTOPSIIOIIMXCS CIy4YaWHBIX ONBITaX Kak CIydYalHyIO
BEITUYNHY.

3HAKOMHUTBCSI C 3aKOHOM Oonbpmux yucen (B ¢opme bepnynnm): npu
OOJBIIIOM YHCJIE OITBITOB YacTOTa COOBITHSA OJIM3Ka K €r0 BEPOSITHOCTH.
Pematsh 3aga4um Ha U3MEpEHUE BEPOSITHOCTEHN ¢ MOMOIIBIO YacTOT.

O6cyxaaTh poJib 3aKOHA OOJBIIMX YHCEeI B OOOCHOBAaHUHM YaCTOTHOTO
METO/1a U3MEPEHUSI BEPOSITHOCTEH.

OO6cyRIaTh 3aKOH OOJBIINX YHCENI KaK IMPOSBICHHE CTATUCTUYCCKOMN
YCTOWYHBOCTH B H3MEHYMBBIXIBJICHUSIX, POJIb 3aKOHA OONBIINX YUCET B
MPUPOJACH B )KM3HU YEJIOBEKA

O6001mEeHne, KOHTPOJIb 10 4 IIpencrasienue JTAHHBIX. OnucarebHas IMoBTOpPATH M3yYCHHOE W BBICTPAMBATH CHCTEMY
CTaTUCTHKA. BepositHoCcTh cily4aliHOro SHaHMH.
COOBITHUSL. J1eMeHTBI KOM6I/IHaTOpI/IKI/I. Pematep 3aaum Ha TIpeICTaBJIICHUE U ONIMCAaHNUE JaHHBIX.
CoryqaiiHble BEIMMHHbL 1 paclpe/ie/IeHust PemiaTh 3aa44 Ha HAXOKJIEHHE BEPOATHOCTEH COOBITUIM, B TOM 4HCIIE B
onbITax C paBHOBOSMO)KHI)IMI/l SHCMCHTaprlMl/I CO6bITl/I$[MI/I,

BEPOSITHOCTEH OOBEAUHECHHUS U IIEPECCUCHHUS] COOBITHH, BBIYHUCIATH
BEPOSITHOCTHU B ONBITAX C CEPUSIMU CIIyYalHBIX UCTIBITAHUMN

IIpu paspaborke paboueill mporpamMmbl B TEMaTHYE€CKOM IUIAHUPOBAHHUHU JIOJDKHBI OBITH YUTEHBI BO3MO>XHOCTH HCITOJIB30BAHUS AJIEKTPOHHBIX (IU(POBBIX)
00pa3oBaTEILHBIX PECYypPCOB, SBISIIOMIMXCS y4€OHO-METOJMYECKHUMH MaTepuasiaMu (MyJIbTHMEIUHHBIE IIPOTPaMMBbl, 3JEKTPOHHBIC YUYEOHUKH M 3aJa4HUKH,
SIIEKTPOHHBIE OMOIMNOTEKH, BHPTyalibHbIE J1a0OpPaTOPHUH, WUTPOBBIE IPOTPAMMBI, KOJUIEKIIMH HHQPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), HCIOIB3YEMBIMH IJIs
00y4YeHHs U BOCITUTaHUS PA3JIMYHBIX I'PYIIII IT0JIb30BATEIICH, IPEACTABICHHBIMH B 3JIEKTPOHHOM (IIU(PPOBOM) BHAEC U PEAUTU3YIOIIMMHU JUAAKTHIECKHE BO3MOKXHOCTH
HUKT,conepkaHne KOTOPHIX COOTBETCTBYET 3aKOHO/ATEILCTBY 00 0Opa3oBaHUU.
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NEPEYEHH (KOJA®UKATOP) PACIIPEJEJEHHBIX IO KJIACCAM ITPOBEPAEMBIX TPEBOBAHUM K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA N DJIEMEHTOB COJAEP)KAHUA

I10 MATEMATHUKE

B denepanpHBIX 1 pernOHANBHBIX MPOIEIYpax OIEHKH KauecTBa 00pa30BaHUs HCIIOIb3YEeTCs MepedeHb (KOIUPUKATOP)
pacnpezie/ieHHBIX 10 KJIACCaM MPOBEPSAEMBIX TPEOOBaHMIA K Pe3yIbTaTaM OCBOSHUS OCHOBHOHN 00pa30BaTeIIbHOM
MPOrPaMMBbI OCHOBHOT'O O0IIETO 00pa30BaHUS M AJIEMEHTOB COJICPIKAHUS 110 MaTeMaTHKe.

7 K/IACC IIpoeepsiemble mpes08aHUA K PE3YyAbmamam 0C60eHUSL OCHOBHOIL 00pa306amenvHoil
npozpammul

Kon nposepsemoro IIpoBepsiembIe IpeIMETHBIE PE3yIBTATHl OCBOCHHS OCHOBHOW 00pa3oBaTenbHON
pesynbpTaTta MIpOrpaMMBbI OCHOBHOTO 00IIIero 00pa3oBaHMs
1 Uucna 1 BBIYUCIICHUSA
BrimonHsTS, coueTas YCTHBIE u MUCHMEHHBIE TIPUEMBEI,
1.1 apudMeTUYecKue ISHCTBYSI C PAllMOHATLHBIMHU YHCIIAMU

HaxonuTh 3Ha4eHUs YMCIOBBIX BBIP@KEHUH, IPUMEHATH pa3HOOOpa3HbIe CIOCOOBI 1
1.2 MPUEMbI BBIYHCIICHUS 3HAYCHUH TPOOHBIX BBIPAKEHHM, COePKAIINX OOBIKHOBEHHBIE U
JIECSITHYHBIEC ApOOH

[MepexoanTh OT 0THON POPMBI 3aITUCH YHCEN K APYTroi (peoOpa3oBbIBATH JECATUIHYIO
1.3 JIpo0b B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH, B OCCKOHCYHYIO
JECSITUIHYIO JpOOB)

1.4 CpaBHUBATH U YIOPSIOUNBATh pallMOHATIBHBIE YHCIIA

1.5 OxpyryTh yucia

BBINoOIHATE NPUKUAKY U OLIEHKY pe3yjIbTaTa BIUYUCICHUM, OEHKY 3HAYEHUI YUCTIOBBIX
1.6 BbIpaK€HU. BBINOMHATH NeCTBUA

CO CTCIICHAMU C HATYpaJIbHBIMU ITOKa3aTC/IIIMU

1.7 HpHMCHSITI) MMpU3HAKU JCIIMMOCTHU, PA3JIOKCHNUEC HAa MHOKUTCIIN HATYPAJIbHBIX YU CCII

Pemrats MMPAKTUKO-OPUECHTUPOBAHHELIC 3a/1a4U, CBA3aHHLIC C OTHOUMICHUEM BEJINYMH,
IMPONOpPHIHNOHAJIBHOCTBIO BEJIMYHNH, ITPOLCHTAMU, UHTCPIPETUPOBATEL PE3YJIbTAThI

1.8 . .
peleHus 3a7a4 ¢ y4eTOM OrpaHUYEHHM, CBI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX
00BEKTOB
2 AnreOpandeckrie BRIpaXKeHHS
Hcnonb30BaTh anre0panvecKyro TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHATE €€ B
2.1 MpOIIECCEe OCBOEHMUS y4eOHOT0 MaTepuaia
29 Haxonuts 3HAUEHUS OYKBEHHBIX  BBID@&XEGHHH  TOpU  3aJaHHBIX
’ 3HAUEHUSIX NEPEMEHHBIX
)3 BrimonHATE MpeoOpa3oBaHus IEOr0 BEIPAKEHHUS B MHOTOYJICH NMPUBEIEHUEM TTOT00HBIX

ci1ara€MbIX, paCKpbITUEM CKOOOK
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BrimonssaTs YMHOXEHUEC OJHOYJICHA HAa MHOT'OYJICH U MHOI'O4JICHAa HA MHOT'OYJICH,

24
IpUMEHATh (GOPMYJIbl KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH
OcCyIIecTBIATh Pa3oKEHHUE MHOTOUJIEHOB HA MHOYKUTENH C TIOMOILBIO BEIHECEHUS 32
2.5 CKOOKH OOILET0 MHOXKUTEIS, TPYIIUPOBKU CIAaracéMblx,
IPUMEHEHUS (POPMYJI COKPAILIEHHOTO YMHO)KEHUS
6 [IpumensTs npeoOpa3oBaHNs MHOTOWICHOB AJIS1 PEILICHUS Pa3IMYHbIX 33734 U3
’ MaTEMAaTHKH, CMEXKHBIX IIPEIMETOB, U3 PEalbHON NPAaKTUKH
57 Hcnonb30BaTh CBOWCTBA CTENIEHEH C HATYpaJbHBIMH MOKa3aTEeNsIMHK U1 TpeoOpa3oBaHus
’ BBIpaKECHHU
3
YpaBHEHHUS U HEPABEHCTBA
Pemate nMHEWHBIE ypaBHEHUS ¢ OJHOM IIEPEMEHHOM, IPUMEHSISI IPABUIIA IIEPEX0A OT
3.1 HCXOJIHOTO YPaBHEHHUs K PABHOCUIBHOMY eMy. IIpoBepsTh, SBIIAETCA I YACIO KOPHEM
YpaBHEHUS
32 IIpumenaTs rpaduieckue METO/IBI npu pelieHnn JIMHEWHBIX
YpPaBHEHUH U UX CUCTEM
33 ITonOupate npuUMeEpHI AP YHUCE, SIBISIOIINXCS PELICHUEM JTHHEHHOTO YPaBHEHHUS C
’ JIBYMsI TIEPEMEHHBIMH
34 CtpouTs B KOOPAWHATHOH ITOCKOCTH TpadyiK TNHEHHOTO YPaBHEHHS C IBYMS
' NePEMEHHBIMU; TOJIB3YSICh TPapUKOM, IPUBOAUTH IPUMEPHI PELICHUS YPaBHEHHUS
35 Pemats cuctemsl IByX TMHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU, B TOM YHUCIIE
' rpaduuecKu
CocTaBnATh U pemiaTh JMHEHHOE YpaBHEHHE WIIM CUCTEMY JIMHEHHBIX ypaBHEHUII 110
3.6 YCJIOBHIO 33]Ja4M, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 337a4n
MIOJIY4ECHHBIN PE3yJIbTaT
4
Koopaunate! u rpadukn. OyHKIHH
N306pakaTs Ha KOOPIAUHATHOM MPSMOM TOYKH, COOTBETCTBYIOITUE 38 JaHHBIM
4.1 KOOpAHMHATaM, JTy4YH, OTPE3KH, HHTEPBaJIbl, 3alHChIBATh YHUCIOBBIE IPOMEKYTKH Ha
anredpanIeckoM s3bIKe
4.2 OTMedaTh B KOOPAMHATHOM TIIOCKOCTH TOYKH TI0 33JJaHHBIM KOOPAHMHATAM
4.3 Crpouts rpaduku THHEHHBIX QyHKIUA. CTpoHuTh rpaduk GyHKIUHN y = |X|
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OnuceIBaTh C MOMOIIBIO (DYHKIIMNA U3BECTHBIC 3aBUCUMOCTU MEX/y BETMUNHAMHU:
CKOPOCTB, BpEMsI, PaCCTOSTHUE, IICHY, KOJIHMYECTBO, CTOUMOCTb, IPOU3BOAUTCILHOCTD,

4.4
BpeMs1, 00beM pabOTHI
4.5 Haxonuts 3HaueHne QyHKINH 110 3HAYEHUIO €€ apryMeHTa
[Monumarts rpaduyeckuii criocod npeAcTaBIeHUS U aHANNW3a HHpOpMaIuy, U3BIEKATh U
16 MHTEPIPETUPOBATh HHPOPMAIHIO
’ U3 Tpa(UKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH
5 BeposTHOCTE U cTaTHCTHKA
YuraTh HHPOPMALHIO, IPEACTaBICHHYIO B TAOMHUIIAX, Ha JHarpaMMax, MPeACTaBIsATh
51 JaHHbIE B BUJIE Ta0JIUL, CTPOUTH JUArPaMMBbl
’ (cronbukoBeIe (cTON0YATHIC) U KPYTOBBIE) IO MacCUBaM 3HAYCHUH
OnwuceIBaTh U MHTEPIPETUPOBATH PEalbHbIEC YHCIIOBBIC JaHHBIE, IPEICTABICHHBIC B
5.2 TabIMIaX, Ha qUarpaMmax, rpadukax
Hcnonp3oBath Uis  ONKCAHMSA JaHHBIX CTaTUCTUYECKHE
53 XapaKTepUCTUKU: cpeHee apudMeTHIecKoe, Melnana, HauboJIbIIee 1 HaMEeHbIlee
) 3HAYEHHS, pa3Max
HmeTs npecTaBieHne o CIy4aiHOW N3MEHYNBOCTH Ha MTPUMepax IeH, (PH3MIeCcKuX
54 BEJIMYMH, AaHTPOIIOMETPUYECKHUX JTaHHBIX, UMETh PEACTaBICHHE O CTATUCTUYECCKOM
’ YCTOMYMBOCTH
6 I'eomeTpus
Pacnio3HaBaTh n3yueHHbIE TEOMETPHUYECKHUE (PUTYPBI, ONPENEIATh UX B3aUMHOE
pacronoxenue, n300paxarb TeOMeTpUiecKre (GUrypbl, BBITOTHITD YEPTEXKH MO
yCIIOBHIO 3a1a4u. MI3MepsATh NTMHEHbIE U YITIOBBIE BEIMUMHBL. Pemarts 3aga4un Ha
6.1 BBIYMCIICHHE JIJIMH OTPE3KOB U BEIMYHH YIJIOB
Henatb rpyOyIo OLEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYMH MPEIMETOB B PEabHOM XKHU3HH,
62 pasMepoB NPUPOJHBIX 00BEKTOB. PaznuuaTs
’ pasMepsbl 3TUX 00BEKTOB 10 MOPSIKY BETMUUHBI
6.3 CTpouTh 4epTEKH K TeOMETPUUSCKIM 3a7a9am
ITonp30BaThCs MPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, NCIIOIB30BaTh IPU3HAKU U
6.4 CBOWCTBa PaBHOOEAPEHHBIX TPEYTOJBLHUKOB IPY PEILICHUH 3a/1a4
[IpoBouThH JIOTHYECKHe paccyxaeHus c UCIIOJIb30BaHHEM
6.5

TEOMETPHUYECKUX TEOPEM
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6.6

TTonp30BaThCs MpU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOIBHUKOB, CBOMCTBOM
MeMaHbl, TPOBEICHHOMN K THIIOTEHY3€ MPSIMOYTOJIEHOTO TPEYTOJIbHIKA, B PEIICHIH
TEOMETPHUYECKUX 332

6.7

OnpeaensaTs napauieabHOCTh NPSIMBIX C IIOMOILBIO YITIOB, KOTOPBIE 00pa3yeT ¢ HUMH
cexymast. Onpenensars napauieIbHOCTh MPSIMBIX C IOMOIIbIO PAaBEHCTBA PACCTOSHUM OT
TOYEK OJHOM IPSAMOM J0 TOYEK APYroi npsaMoun

6.8

Pemats 3amaun Ha KieTyaToit Oymare

6.9

HpOBOHI/ITL BBIYHMCJICHUA U HAXOAUTh YHUCJIOBBIC 1 6yKBCHHI)Ie 3HA4YCHUs YIJIOB B
TCOMCTPHUYCCKHUX 3a7Javdax C MCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYT'OJILHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YTJIOB, O6pa3OBaHHI:IX IIpyu NCPECCUCHNU IBYX
NnapauICJIbHBIX MPAMBIX CCKyHleﬁ. Pemats MPAKTHUYCCKUC 3aa4i Ha HAXOKACHUC YTJIOB

6.10

BJ'IaI[eTI) MOHATHUEM I'€COMCTPUICCKOI'0 MECTa TOYCK. YmMmertb OIIpEACIATh 6I/ICCGKTpI/Icy
yria nu CepeZII/IHHI)II‘/'I NEPNICHAUKYJIIAP K OTPE3KY KAK TCOMCTPUICCKHUEC MECTA TOUYCK

6.11

DopMyTUPOBATH ONPEACTICHUS OKPYKHOCTU U KPYTa, XOPAbI U AUAMETPa OKPY>KHOCTH,
M0JIH30BATHCS UX CBOWCTBAMU. ¥ METh IPUMEHSTh 3TH CBOMCTBA MPH PELICHUH 3a1a4

6.12

BitageTs NOHITHEM OIMCAHHOM OKOJIO TPEYIOJIbHUKA OKPYKHOCTH, YMETh HAXOUTh €€
uentp. [lonp3oBaThest hakTamMu 0 TOM, YTO OUCCEKTPHCHI YTIIOB TPEYTrOJIbHUKA
IIEPECEKAIOTCS B OJJHOM TOYKE, M O TOM, YTO CEPEIUHHBIE NEPIEHIUKYIISIPBI K CTOPOHAM

TPEYroJbHHUKa MEPECEKAar0TCsl B OAHOM TOUKE

6.13

BitageTs noHTHEM KacaTeJIbHON K OKPYKHOCTH, ITOJIB30BATHCSI TEOPEMOM O
MEPIEHAUKYIIIPHOCTH KacaTEIbHOM U pauyca, MPOBEIEHHOTO K TOUKE KacaHUs

6.14

ITonp30BaTHCS NPOCTEHIIMMHU F€OMETPUUECKMMU HEPABEHCTBAMH, IOHUMATh UX
MIPaKTUYECKUNA CMBICIT

6.15

HpOBOIII/ITB OCHOBHBIC TCOMCTPUUICCKHC IMOCTPOCHHMA C TIOMOIIBIO HUPKYJIA U JIMHEVKHU

IIpoeepsemvie 3r1emeHmvbt codepircaHus

Kon

IIpoBepsiemMblil 3JIEMEHT COJIEPIKAHUS

Yucia ¥ BEIYUCICHUSA

1.1

JpoOu 0OBIKHOBEHHEBIE U JIECSITUYHBIC, TIEPEX0/] OT OJHON (OPMBI 3aITucH ApoOei K APyrou.
[TonsTHEe panroHATBFHOrO YKCIA, 3alMCh, CPABHEHHE, YIIOPSIOUNBAHUE PALIMOHAIBHBIX YHCET
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ApI/I(i)MCTI/I‘lCCKI/Ie I[eflCTBHH C pallMOHAJIbHBIMU YUCJIaMU. Pemrenue 3aJga4 u3 peaﬂLHOﬁ

1.2 MPaKTUKH HA YacTH, Ha APOOH
13 CreneHb ¢ HaTypalbHBIM TIOKA3aTeNleM: ONpeiesieHIe, MPeoOpa3oBaHue BEIPAKEHUH HA OCHOBE
' OTIpeeNICHHSI, 3aIICh OOJIBIINX YHCET
[IporneHTsl, 3anKch MPOLIEHTOB B BU/AE APOOH U IpoOU B BHJE MIPOLIEHTOB.
1.4 Tpu ocHOBHBIE 337]a4X Ha MPOLIEHTHI, PEIICHNE 33a4 U3 peanbHO NMPaKTUKU
[Ipumenenne mpHU3HAKOB JENMMOCTH,  Pa3JIoKeHHe  Ha MHOKUTENN
1.5 HaTypaJIbHbIX YHCEIN
Peanbuble 3aBHCHMOCTH, B TOM yycie npsMast u oOpatHast
1.6 MIPOMOPIUOHATBHOCTH
2 AnreOpandecKue BeIpaXKEHUS
IIepeMeHHBIE, YUCIOBOE 3HAUCHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTUMbIE 3HaYEHUS
2.1 MEPEMEHHBIX
5 [IpencraBienue 3aBUCUMOCTH MEXKAY BeTMUMHAMU B BUE (popMyIbl. Beraucienus mo
’ dhopmyam
2.3 [IpeoOpazoBanue OYKBEHHBIX BBIPDOKECHHUI, TOXAECCTBEHHO PaBHBIC BHIPAKECHHUS
2.4 CBOIiCTBa CTEIICHU C HATYpPAIHHBIM MTOKa3aTelIeM
OpHouneHs! ¥ MHOrowieHsl. CTeneHb MHOrowIeHa. CllokeHre, BRIYUTaHUue, YMHOXKEHHUE
2.5 MHOTOYJIEHOB
@DopMyJIBl COKPALIEHHOTO YMHOXEHHUS: KBaApaT CyMMBI M KBaapaT pasHocTH. Dopmyna
2.6 Pa3HOCTH KBaJpaToB. Pa3noxeHrne MHOrOWIEHOB Ha MHOXKHTEIN
3 VYpaBHeHHA
VYpaBHeHHE, KOPEHb YpaBHEHHUSI, TIpaBUIIa PeoOpa3oBaHus ypaBHEHHUS, PABHOCHILHOCTD
3.1 YpaBHEHUI
JIuneliHOe ypaBHEHUE C OJHOM MEPEMEHHOM, YNCIO KOPHEN TMHEHHOTO YpaBHEHUS, PELLICHUE
3.2 JINHEUHBIX YpaBHEHUI
CocTtaBneHue ypaBHEHHUH 10 YCIOBHUIO 3a/1a4i. PerieHne TeKCTOBBIX 337a4 C TOMOIIBI0
3.3 YpaBHEHUI
34 JluneliHOe ypaBHEHHUE C IBYMS MTEPEMEHHBIMH U €T0 rpadux
Cucrema IByX JTMHEHHBIX YpaBHEHUH C IByMs IEpEMEHHBIMU. Perienne cucreM ypaBHEHUH
iy croco0oM moacTaHoBKH. [Ipumeps! perieHus TEKCTOBBIX 3a/1a4 C TOMOILBIO CUCTEM YPaBHEHUH
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Koopnunats! u rpadpuku. @yHKIumn

4.1 Koopannaara Touku Ha IPSAMOit
Hucnosle NpoMexyTKH. PaccTossHue Mexay AByMsl TOUKaMH KOOPIUHATHON NpAMON
4.2
43 [IpsamoyronbsHas cucrema koopauHat, ocd Ox u Oy. Abcuucca ¥ OpJrHATa TOYKH Ha
' KOOPJIHUHATHOM IIJIOCKOCTH
[Tpumeps! rpadukoB, 3aaHHBIX popmynamu. UTeHne rpaduKkoB peaabHbIX 3aBUCUMOCTEH
4.4
4.5 [Nonstne ¢pynkunu. I'paduk Gynkumuu. CoiicTBa GyHKIUIA
4.6 JIuneitnas ¢pynkuus, ee rpaduk. ['paduk pyHkomn y = [X|
I'paduueckoe pemieHre TMHEHHBIX YPaBHEHUN M CUCTEM JIMHEWHBIX YpaBHCHUH
4.7
5 BeposiTHOCTD 1 cTaTHCTHKA
[IpencraBienue qaHHBIX B BUAE TaONUL, JUarpaMm, rpaQuKoB. 3amoiHeHUE Ta0IuL, YTEHUE U
MTOCTPOCHUE TUarpamMM (CTOIOMKOBBIX (CTONOYATHIX) U KPYTOBBIX). UTeHHE TpadMKOB peatbHbBIX
npoueccos. M3Bnedenne nupopmManuy U3 AuarpaMm U TabJIuLl, UCTIOIb30BAHUE U
5.1 WHTEPIPETAUS JaHHBIX
OmnwucaTenbHas CTATUCTUKA: CpeiHee apu(MeTHYECKOe, MeInaHa, pa3Max, HauboJbIIee 1
- HaMMeEHbIlIee 3HaYeHNsI Ha0opa YHCIIOBBIX JaHHBIX. [IpuMepsl cirydaiiHO N3MEHYNBOCTH
Ciy4aiiHblil SKCIIEpUMEHT (OIIBIT) U cilydaiiHoe coObiTHe. BepositHocTs 1 yacToTa. Ponb
MaJIOBEPOATHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHIA B IPUPOJIE U B 001IecTBe. MoHeTa 1
53 urpajibHasi KOCTb B TEOPHH BEPOSITHOCTEH
I'pad, BepumHa, pedpo. Crenenp BepinHbl. Yncno pedep u cymMmapHas CTENeHb BEPIIHH.
[Ipencrasienue o cea3Hocty rpada. Lenu u nukisl. [lytu B rpadax. O0xox rpada (3iinepos
54 myTh). [IpencraBnenue 006
opHeHTHpoBaHHOM Tpade. Pemenue 3anad ¢ momosio rpados
6 I'eomeTpus
HauanbHeie nonstus reomerpun. Touka, npsMasi, 0OTpe3oK, Jiyd. Yrois. Bunsr yrios.
61 BeprtukanbHbie U cMexHbIE YIIIbL. brccekTpuca yria. JlomaHast, MHOTOYTOJIbHUK.

HapaJ'IJ'IGJ'IBHOCTB U NCPIICHAUKYIIAPHOCTD IPSAMBIX
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Cummerpuunsle Gurypsl. OCHOBHBIE CBOWMCTBA OCeBOM cUMMeTpuu. [IpuMepbl cMMMeETpUU B
6.2 OKPY’KaroIllleM MUPE
OCHOBHBIE TTIOCTPOEHUS C TIOMOIIBIO IIUPKYIS U IMHEHKU. TpeyroapHuK.
6.3 BricoTa, Menuana, OMccekTprca, UX CBOWCTBA
6.4 PaBHOOCTpEHHBII u PaBHOCTOPOHHUM TpeyroibHUKU. HepaBeHCTBO
' TPEyroJibHUKA
CBoiicTBa 1 IPU3HAKN paBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYTrOIbHUKOB
6.5
CaoiicTBa u MIPU3HAKU napajuieIbHbIX MIPSIMBIX. Cymma YTJIOB
6.6 TpeyrojapHuKa. BHETHIE yTiIbl TpeyroasHuKa
[IpsimoyronbHEIi TpeyronbHUK. CBONCTBO MEAMAHBI MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBEJICHHOH K TUTIOTeHY3¢e. [[pin3Haky paBeHCTBA MPSIMOYTOIBHBIX TPEYTOJBHUAKOB.
6.7 IIpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM
B 30°
HepapenctBa B reoMeTpuu: HEpaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHO,
6.3 Teopema o OOJNbIIeM yriie H OOJbIIel CTOpOHE TpeyroybHUKA. [IeprneHauKyIsIp 1 HaKIOHHAS
I'eomeTpuyeckoe Mecto Touek. buccekTpuca yria u cepeJMHHbII NEPIEHIUKYISAP K OTPE3KY Kak
6.9 FEOMETPUUYECKUE MECTa TOUCK
OKpy>XHOCTB ¥ KPYT, XOpJia U JUaMETp, UX CBOMCTBa. B3anMHOE pacmonoxeHne OKpy>KHOCTH U
npsmoi. KacarenbHast 1 cexymasi K OKpy>KHOCTH
6.10
OKpy>XHOCTh, BIIFICAHHAS B yroJl. BrincanHas u onrcaHHasi OKPY>KHOCTH TPEYTOJIFHUKA
6.11

8 KV/IACC IIpoeepsaembie mpedoeaHus K pe3yabmamam 0C60eHUS 0CHOBHOLL 00pa3osamenbHoil

npozpammut
Kox nposepsiemoro [MpoBepsiemMble MpeIMETHBIE PE3yIbTaThl OCBOCHHUS OCHOBHOI 00pa3oBaTebHON
pe3yibTaTa HpOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs

Yucia 1 BLIYUCIIEHUS

Hcmonp30BaTh HaYaIbHBIE MTPEICTABICHUS O MHOKECTBE JIEHCTBUTEIBHBIX YUCEN TS
CpaBHEHHS, OKPYTJICHNS U BBIYUCIEHUH, N300pakaTh JeUCTBUTENbHBIEC YHCIa TOUKAMH
Ha KOOPJIMHATHOM NMpsAMOH
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[TpuMmeHsTh OHATHE apU(PMETHICSCKOTO KBAPATHOTO KOPHS, HAXOIUTh KBaIpaTHBIC
KOpPHH, UCTIONB3YSI TPH HEOOXOJUMOCTH KATLKYIISITOP, BBITOIHSTH IPEOOpa30BaHUs

1.2 BBIPAXXEHU, COJIEPKAIINX KBaJ[paTHbIE KOPHU, UCITIOJIb3YSl CBOMCTBA KOPHEU
13 Hcmonp30BaTh 3anic OOJIBIINX W MAJBIX YHCET C TOMOIIBIO JECATHIHBIX IPOOeH 1
' creneHei yncna 10
2 AnrebpandecKre BhIpaKESHUS
[TpuMeHSTh MOHATHE CTENEHH C LEJIBIM MOKa3aTeNIeM, BBIOIHATh MPeoOpa3oBaHms
51 BBIpaXXEHHH, COJiepKallliX CTEMEHHU C IIeJIbIM MToKa3aTeneM
BrITIOMHATE TOXIECTBEHHBIE MPE00Pa30BaHuUs PAIlMOHATBHBIX BEIPAKEHHUI HA OCHOBE
55 MIPaBWJI ICUCTBUI HAJ MHOTOWIEHAMH U aJTeOpandecKuMu IpO0sSMHU
2.3
PacknanpiBaTh KBaApaTHBIM TPEXWIEH HA MHOKUTEIN
[TpumensaTs ipeoOpa3oBaHUs BEIPAKCHHUN IS PEIICHAS PA3INIHBIX 33149 U3
2.4 MaTE€MaTUKH, CMEXKHBIX MIPEIMETOB, U3 PEAIbHON IPAKTUKU
3 VYpaBHEHHS 1 HEPABEHCTBA
Pemars nuHeliHbIe, KBaJpaTHbIE YPaBHEHNS U pallMOHAIbHBIE YPAaBHEHUS, CBOAIINECS K
HUM, CHCTEMBI IBYX YPaBHEHUH C IByMsI IEPEMEHHBIMU
3.1
IIpoBoauTE IpOCTENHIINE HCCIEA0OBAHUS YPABHEHUI U CUCTEM YPaBHEHUM, B TOM YHUCIIE C
NpUMEHEHUEeM IpapUuecKUX MpeICTaBleHnH (yCTaHABIUBATh, HIMEET JIM ypaBHEHUE WITH
32 CHUCTEeMa ypaBHEHHI PEIIeHNs, €CITH UMEET, TO CKOJIBKO, H ITpoYee)
[epexoauTs OT cIOBECHOM (HOPMYITHPOBKH 33/1a4H K €€ anreOpandeckoil MoJIeu ¢
33 MOMOIIIBIO COCTABJICHUS YPABHEHHUS WIH CUCTEMBI YPAaBHEHUH, HHTEPIIPETUPOBATD B

COOTBCTCTBHUHU C KOHTCKCTOM 3aJda4u HOHy‘leHHBIﬁ pe3yabTaT
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34

IIpuMeHSTh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsI CPAaBHEHUS, OIIEHKH, PEIIaTh
JIMHEHHbIC HEPABCHCTBA C OJHOM IIEPEMEHHOMN M X CUCTEMBI, 1aBaTh IPapUUIECKYIO
WUTIOCTPALIUIO MHOXECTBA PEIICHUN HEPAaBEHCTBA, CHCTEMBI HEPABEHCTB

DyHKIIUU

4.1

[ToHumath 1 UCHONTB30BaTh (HYHKIMOHATIBHBIE OHSATHA U SI3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHMST), ONPEACIISITh 3HaueHHe (PYHKLIUH 10 3HAYCHUIO
apryMeHTa, ONpeieNiaTh CBOHCTBA (PYHKIIUH 10 €€ rpaduKy

4.2

& k 2 3
Crpouts rpaduku deMeHTapHbIX QYHKIWH BUOA: Y = I YEXLy=x,y= x[,

OTIMCHIBATh CBOMCTBA YUCIOBOW (DYHKIIMH TIO €€ TpaduKy

BeposTHOCTB U cTaTUCTUKA

5.1

WzBnekats 1 mpeoOpa3oBEIBaTh HHGOPMAITHIO, PEACTABICHAYIO B BIIE TaOIHII,
JMarpamm, rpaduKoB, MPeCTaBIATh JaHHBIE B BUIE TaOJIHI, JHarpaMm, TpaduKoB

52

OnuceIBaTh TaHHBIE C TIOMOIIBIO CTATUCTHYECKUX MOKa3aTeNeil: CpeHUX 3HAYCHHI 1
Mep paccenBaHHMs (pa3Max, JUCHEPCHs H CTAaHIApTHOE OTKIIOHEHHE)

53

HaxonuTh 4acTOTHI YMCIOBBIX 3HAYEHUI U 4aCTOTHI COOBITHI, B TOM YHUCIIE 110
pe3ynpTaTaM U3MepeHH 1 HaOIroAeHU I

54

HaxonuTh BEpOATHOCTH CITyYalHBIX COOBITHI B OMbITAX, 3HASI BEPOATHOCTH
3IIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE B OMBITAX ¢ PABHOBO3MOXHBIMHU 3JICMEHTAPHBIMU
COOBITHSIMU

55

Hcnonp3oBath rpaduueckie MOJICTH: JEPEBO CIyYafHOTO SKCIIEPUMEHTA, IUarpaMMbl
Oiinepa, yncioBas npsaMas

5.6

OHepI/IpOBaTB IMMOHATUAMMU: MHOKECTBO, TIOAMHOXKCECTBO, BBIIIOJIHATE OIICpAlIM HA
MHOXECTBaMMH: O6'beI[I/IHeHI/Ie, MEPECCUYCHUC, JOMMOJTHECHUC, NIEPEUNUCIIATD DJICMCHTDBIL
MHOXCCTB, IPUMCHATH CBOMCTBA MHOXKECTB

5.7

Hcnonb3oBaTh rpaduueckoe NpeiCTaBlIeHHEe MHOXKECTB U CBSI3eH MKy HUMU IS
OTIMCaHUs TPOIIECCOB U ABJICHUI, B TOM YHCIIE TIPU PEICHNH 3a7a4 U3 APYTUX yueOHbBIX
IIPEAMETOB U KypCOB

I'eomerpus

24




6.1

Pacnio3HaBaTh OCHOBHEIE BUABI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, TIOJB30BATHCS UX
CBOMCTBaMH MPH PEIICHNH T€OMETPUIECKUX

3agad

6.2

HpI/IMeHHTL CBOMCTBA TOYKHU nepeceyeHus Mcual TpEyrojibHUKa

(1IeHTpa Macc) B peIIeHUY 3a/1a4

6.3

Bragets nmonstueM cpeHel TMHUN TPEYToJbHUKA U Tpalelru, IPUMEHTh X CBOICTBa
IIPHU peLIeHUH reoMeTpuueckux 3anad. IlonszoBatecs Teopemoit daneca U TeopemMon 0
MIPOMOPIIMOHANBHBIX OTPE3KAX, MPUMEHSTh UX JUIA PELIEHUS MPaKTUUYECKUX 3a/1a4

6.4

IIpumensTH MIPU3HAKT noxoous TPEYTOJIHHUKOB B pereHnn

TCOMCTPUUCCKUX 3a1a1

6.5

ITonw30BaTecs TeopeMoit [Tudaropa s penieHus FTeOMETPUISCKAX M MPAKTHISCKAX
3anad. CTpOUTH MaTeMaTHIECKYIO MOJIENb B IPAKTHYECKUX 33a7]a9ax, CAMOCTOSTEIHHO
JIeaTh YePTEeK M HAXOJUTh COOTBETCTBYIOIUE JITHHEI

6.6

BrageTs moHITHIME CHHYCa, KOCHHYCa U TAHT€HCA OCTPOTO yria MPSIMOYTOJIHHOTO
TpeyroyibHUKA. [10630BaThCS STUMU MOHITHIMU IJIS1 PEIICHUS MPAKTUYECKUX 3329

6.7

BrruucnsaTs (pa3nmuyHbIMA CIOCO0AMU ) TIOMIATh TPEYTOIFHUKA U TLIOMIAIN
MHOTOYTOJBHBIX (PUTYD (TTOIB3YSCH, T/Ie HEOOXOIMMO, KATBKYIATOpoM). [IpruMeHsTs
HOJTyYeHHBIC YMEHHS B MPAKTUUECKHX 33/1a9ax

6.8

BrageTs NOHATHAMYK BIMCAHHOTO M LIEHTPAIBHOTO YIJIA, HCIIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX yTJaX, YIJlax MexXay XopAaMHu (CEeKYITUMH) U YIiie MeXIy KacaTelbHOW 1
XOPJI0M NP PEIIEHUN T€OMETPUUECKUX 33]1a4

6.9

BJ'Ia,Z[eTL MOHATHUEM OIMMCAHHOI'O YCThIPCXYT'OJIbHUKA, IPUMCHATH CBOICTBA OIMCAHHOI'O
YUCTBIPECXYTOJIbHUKA ITPU PEHICHUU 3a1a4

6.10

[IpumMeHATs IOMyYeHHbIE 3HAHUS HA TIPAKTUKE — CTPOUTHh MaTeMaTHUECKUE MOEITH JIJIs
3a/1a4 peallbHOM KU3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BEIYMCIICHUS C IPUMEHEHUEM
oa00us

Y TPUTOHOMETPUH (NIOJB3YSCH, I'/Ie HE0OXO0AUMO, KAIBKYISTOPOM)

IIpoeepsaembvie 31eMeHMbL COOEPHCAHUA

Kon

[IpoBepsemblil 351IEMEHT COJIepKaHUA

Yucia ¥ BEIYUCICHUSA
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KBa,Z[paTHBIﬁ KOpPCHb U3 YUCJa. Tlousitue 00 HUppanuoHaJIbLHOM YUCIIC. I[CC?ITI/I‘IHBIC

1.1 MIPUOIIMKEHUS UPPANUOHATBHBIX YHCETT
CaoiicTBa apu(h)METHUECKHUX KBaIPaTHBIX KOPHEH U WX PUMEHEHHE K ITPeoOpa3oBaHUIO
12 YHCIIOBBIX BBIPAKEHUI U BEIUNCIECHUSM.
HelcTBUTENBHBIE UUCTA
1.3 Crerensb ¢ IeIsIM IToKa3aTesieM 1 ee cBoicTBa. CTaHmapTHAs 3alliCh YUCITa
2 AnreOpandecKue BeIpaXKEHUS
21 KsagpaTtHpiii  Tpexues, pasnoxeHHe  KBAAPaTHOTO TPEXWIEHA HA MHOXKUTEIH
22 Anrebpandeckas Apodb. OCHOBHOE CBOMCTBO alre0pamdecKon qpoou
2.3 CroxeHue, BRIYUTaHHE, YMHOXKCHHUE, JeJICHHE anredpandeckux Ipobei
2.4 ParronanbsHble BEIpaXXEHUS U X PeoOpa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA
31 KBagpaTtHoe ypaBHeHue, hopMyia KopHE# KBagpaTHOro ypaBHeHus. Teopema Buera
3.2 Pemienue ypaBHeHuU, CBOAAIIMNXCS K TUHEWHBIM U KBaJPAaTHBIM
33 [pocreiimme npoOHO-paOHANLHBIE YPaBHEHHUS
I'paduueckast uaTEpHIpETALMS yPABHEHUH C ABYMSI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX
34 YpaBHEHUH C IByMs IepeMeHHbIMU. [IpuMepsl pellieHus CUCTEM HENUMHEUHBIX YPaBHEHUH C
JOBYMSI IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3324 anredpandeckuM criocooom
3.6 HucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOI epeMeHHOI
3.8
PaBHOCWIIBHOCTE HEPABEHCTB
3.9 JluHeliHbIe HEpaBeHCTBA C OHOMN epeMEHHOM
3.10 Cucrembl TMHEWHBIX HEPABEHCTB C OJTHOM MEPEeMEHHON
4 OyHKIUU
[onstne ¢pynkunu. O6macTh oOnpeaeNeHns 1 MHOXeCTBO 3HaueHu# QyHkunu. CriocoObl 3ajaHus
4.1 ¢byHKUNH
4.2 .
I'paduk pynknun. Urenne cBOUCTB QyHKINH 110 ee TpaduKy
4.3 [Tpumeps! rpadukoB QYHKLUH, OTpaXKAOIUX PeaIbHBIE IPOLECCHI
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OyHKIMH, ONUCHIBAIOIIUE MPAMYIO U O0paTHYIO MPONOPLUUOHATBHBIE 3aBUCIMOCTH, UX TPapHKH

4.4
4.5 ®dyHkpK y = X%, y = X3
4.6 Oyukimn Y=,/ X,y = [x|
4.7 I'paduueckoe pemieHre ypaBHEHHH U CUCTEM YpaBHEHHUH
5 BeposTHOCTB U cTaTUCTHKA
5.1 [IpencraBienne qaHHBIX B BUAE TaONHLI, UarpaMm, rpadKoB
MHoxecTBo, 3JIEMEHT MHOXECTBA, MOIMHOKECTBO. Omnepaunn
5.2 HaJl MHOKECTBaMH: 00bEMHEHHE, IepeceYeHue, JOTIOIHEHHIE
CgoiicTBa onepanun Hal MHO>KE€CTBaAMU: MepEMECTUTEIBHOE,
5.3 coYeTaTeNbHOE, PaCHPEACIUTEIbHOE, BKIIOYSHUS
Hcnonb3oBanue rpaguyueckoro npeacTaBICHUs MHOKECTB JJIsl OMTUCAHUS peallbHBIX TPOLIECCOB H
54 SIBIICHUM, IIPY PEILICHUY 3a/1a4.
Wsmepenne paccenBanus JaHHbIX. [lucnepcus 1 CTaHAAPTHOE OTKIOHEHHE YHCIIOBBIX HAOOPOB.
5.5 Huarpamma paccenBaHus
DreMeHTapHbIe COOBITHS CITydaitHOTo onbITa. CiyuyaifHbie cOOBITHA. BeposiTHOCTH cOOBITHIA.
OMBITHI ¢ PABHOBO3MOYKHBIMH 3JIEMEHTApHBIMU cOObITUsIME. CitydaiiHblii BEIOOp. CBSI3b MEXKITY
56 MaJIOBEPOSATHBIMHU U TPAKTHYECKH JJOCTOBEPHBIMU COOBITUSIME B IPUPOJIE, OOLIECTBE U HAYKE
HepeBo. CBolicTBa 1€PEBLEB: €IMHCTBEHHOCTH ITyTH, CYIIIECTBOBAHUE BUCSUEH BEpPIINHBI, CBSI3b
s MEX]y YHCIIOM BEpIIMH U urciioM pebdep. [IpaBuino ymHoxxenus. Pemenne 3axa4 ¢ momMorpko
7 rpacdoB
[IpotuBononoxxueie codbiTus. Juarpamma Oiinepa. O0beJUHEHUE U IIEPECEUEHUE COOBITH.
53 HecoBmecTtHbie coObiTus. PopMyra ClI0KEeHHS BEPOSITHOCTEH
5.9 VYcnosnas BeposiTHOCTE. [IpaBuino ymaoxxenus. HezaBucumbie coObITrs
IIpencraBnenue skciepuMeHTa B BUJIE JiepeBa. PerieHue 3a1a4 Ha HAX0XKJIEHUE BEPOATHOCTEN C
510 MOMOILBIO JIepeBa CIy4aiHOrO 3KCIIEPUMEHTa, JruarpamMmm Dijepa
6 I'eomerpus
6.1

quLIpeXerJ'IBHI/IKI/I. HapaﬂneﬂorpaMM, C€ro Npru3HaKu u CBOIICTBa
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6.2
[IpsamoyronsHUK, poMO, KBaApaT, NX NPU3HAKH U CBOMCTBA
Tpaneuus, paBHOOOKasi  Tpameuus, ee CBOWCTBa u NPU3HAKH.
6.3 [IpsimoyronbHas Tpanenus
6.4 Merton yaBoenus Meauansl. LlentpansHas cummetpusi. Teopema Daneca u Teopema o
' MIPOITOPITMOHATBHBIX OTPE3Kax
6.5 CpenHyre THHUY TPEYTOJIBHAUKA U Tparenuu. LleHTp Macc TpeyroiapHIKa
[Tomobue TpeyromnbHUKOB, Kodh dutneHT moxodus. [lpu3naku momxodus TpeyrorsHUKOB.
6.6 [IprMeHeHne 0J00HS IIPU PELIEHUHI TPAKTHYECKUX 3319
6.7 Dopmynbl AN IIOMIAAH TPEYroJIbHUKA, Mapajuieniorpamma, pom0a u Tpaneuuu
CgoiicTBa miomaaeit reomerpudeckux Guryp. OTHOIIEHUE IUIOMAAeH TOJOOHBIX QHUTyp
6.8
Brruncnenwe miorniaeil TpeyroabHIKOB U MHOTOYTOJIFHUKOB Ha KIIETYaTON Oymare
6.9
Teopema ITudaropa. [Ipumenenue Teopems [Indaropa mpu pemeHnn MPaKTHIESCKAX 314
6.10
CuHyc, KOCHHYC, TAHT'€HC OCTPOT0 YIiia MPSIMOYTOJIEHOTO TpeyronbHuKa. OCHOBHOE
611 TPUTOHOMETPUYECKOE TOXKAECTBO. Tpuronomerpuieckue GyHkiuu yrios B 30°, 45° u 60°
BrincanHbie U IEHTpaNIbHBIE YTIIBL, YTOJI MEXKTy KacaTelbHON U XOPA0i. YTIIBI MEXIy XOpAaMH U
CEKYIIUMHU
6.12
6.13 BnucanHnbie v ONMCAHHBIE YETHIPEXYTOIBHUKU
B3anmuoe pacnionoxkeHue qByx okpykHocTel. Kacanne okpykHocTel. OOmIie kacaTenbHbIe K
JIBYM OKPYXKHOCTSIM
6.14
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9 KJTIACC IIpoeepsiembie mpeGo6aHUA K PE3YAbMamam 0C80eHUSL OCHOBHOIL 00pa308ameabHoil

npozpammul
Kon nposepsiemoro IIpoBepsiembie IPpeAMETHBIC PE3yIbTAThl OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOMN
pe3ynbTaTta MIPOTpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus
1 Yucna v BBIUNCIIEHUS
1 CpaBHUBATh U yNOPSIOUNBAThH PAallMOHATIBHBIE U HPPALIHOHAIBHBIE YHCIIa
Beimonsate apudmMernueckue AeHCTBUS C pallMOHAIbHBIMU YHCJIAMH, COYETasl YCTHBIE U
1.2 MUCBMEHHBIE IPUEMBI, BBITIOIHATH BBIYUCIEHUS C HPPAIIIOHAIBHBIMH YHCIIAMHU
Haxonuts 3HaueHUs CTENEHEN C IEIBIMHA TOKA3aTeNsIMU U KOPHEW, BEIYUCIIATE 3HAUCHUS
1.3 YHCJIOBBIX BBIPAKEHUI
14 OKpyIJITh AeMCTBUTENbHbIE YUCIIA, BHITOIHATH MPUKUAKY pe3yIbTaTa BEIUNCICHUH,
' OIIEHKY YHCJIOBBIX BBIpaXKeHUI
2 YpaBHEHHUsI U HEPABEHCTBA
Pemars nuHelHbIe U KBaJpaTHbIE YPaBHEHMsI, ypAaBHEHUs, CBOSIIIUECS K HUM,
2.1 npocTeiinne poOHO-paoOHANIbHBIE YPAaBHEHHUS
Pemats cuctemsl IByX TMHEHHBIX YpaBHEHUH C ABYMS IEPEMEHHBIMHU M CHCTEMBI IBYX
2.2 YpaBHEHUM, B KOTOPBIX OJJHO YPaBHEHHE HE SIBJIAETCS JINHEHHBIM
Pemiath TekcTOBBIC 33/1a4H ANTEOPAUIECKUM CIIOCOOOM C MTOMOIIBIO COCTABICHHUS
23 YpaBHEHUS WM CUCTEMBI IBYX YPaBHEHHH C IByMsI IEPEMEHHBIMU
IIpoBoauTE IpOCTENHIINE HCCIEA0OBAHUS YPABHEHUI U CUCTEM YPaBHEHUM, B TOM YHUCIIE C
NpUMEHEeHUEeM rpadMuecKUX MpeIcTaBIeHUH (HapuMep, yCTaHaBINBAaTh, UMEET JIH
2.4 ypaBHEHHUE WU CHCTEMa YPaBHEHUH PELIeHHs], €CIIM UMEET,
TO CKOJIBKO)
Pemats nuHeliHbIE HEPABEHCTBA, KBAAPaTHBIE HEPABEHCTBA, H300PaXKaTh PEIICHHUE
HEPABEHCTB Ha YMCIIOBOW MPSMOM, 3alUCHIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB
2.5
Pemats cucTemsl JINHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAOIINE
KBaJpaTHOE HEPAaBEHCTBO, H300paXaTh PEIICHNE CHCTEMbl HEPABEHCTB HA YUCIIOBOI
26 MIPSIMOM, 3alMChIBaTh PEIIEHUE C TOMOLIbIO0 CHMBOJIOB
2.7 Hcmonp30BaTh HEpAaBEHCTBA ITPH PEMICHNH Pa3TUYHBIX 3a7a4
3
DyHKIUU
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Pacno3naBarth (bYHKLII/II/I MU3YUYCHHBIX BUIOB. IToka3kIiBaTh CXeMaTHUCCKH PaCIIOJIOKCHUEC

o o k
Ha KOOPIWHATHOH ITOCKOCTH rpadukoB pyHKIwmi Buna: y =kx, y=kx + b,y = oY=

3.1
ax? + bx + ¢ B 3aBUCMMOCTH OT 3HaueHUM KO3(P(HUIMEHTOB, ONIUCHIBATH CBOWCTBA
byHKIHA
32 [Toka3bIBaTh CXeMaTHYECKH PACTIONOKEHHE HAa KOOPAWHATHON TNTIOCKOCTH TpaduKoB
’ ¢hyHKUMH BUga y:J)c—, y = |x| 1 onTUCBIBaTh CBOWCTBA (DYHKINH
33 CtpouTs 1 H300paxaTh CXeMaTHIeCKH I'paUKH KBaIPaTUIHBIX (DYHKITHI, OTICHIBATH
' CBOIICTBA KBaAPaTHUYHBIX (DYHKITHI 11O MX TpaduKam
34 PacnosznaBath kBagpaTHYHyIO QYHKIHIO 10 (OpMYIIe, MPUBOAUTE MPHUMEPHI
’ KBaJpaTHYHBIX QYHKIWI U3 peanbHON )KU3HH, QU3UKH, TEOMETPUH
4
Apudmerrueckasi 1 reOMeTpHUYECKas MPOrPecCcuu
41 Pacnio3naBaTh apuMeTHUECKYIO M TEOMETPUUYECKYIO IPOIPECCHU MPH Pa3HbIX CIIOCO0ax
' 3aaHug
49 BBIMONHATE BEIYUCICHHS C UCTIONB30BaHKEM (GOPMYII N-TO YiieHa apuQMETHIECKOH 1
’ T€OMETPUUYECKOM NIPOIPECCUl, CYMMBI IIEPBBIX N YWICHOB
4.3 N300paxath 4eHbl NOCIEA0BATEILHOCTH TOYKAMU Ha KOOPAMHATHOMN IJIOCKOCTH
44 Pemartp 3agaun, CBS3aHHBIE C YUCIOBBIMU MOCIIEIOBATEIFHOCTSAMH, B TOM YHUCIIE 331a91
' U3 peabHOW JKU3HU (C MCTIOJIb30BaHMEM KANBKYIISTOPA, IIU(PPOBBIX TEXHOJIOTHIA)
5 BeposiTHOCTB U cTaTUCTHKA
W3Briekats 1 mpeoOpa3oBeIBaTh HH(OPMALIKIO, IPEACTABICHHYIO B PA3IHYHBIX
5.1 MCTOYHHUKAX B BUJIE TaOJIUIl, AUAarpaMM, rpad)ukoB, IPEACTaBIATE JaHHbBIC B BU/IC
TaOJHIIL, IUarpamMm, rpadukoB
Pemrate 3a1aun opraHM30BaHHBIM [IEPEOOPOM BaPUAHTOB, A TAKKE C UCIIOIB30BAHUEM
5.2 KOMOHMHATOPHBIX MPABUI U METOJIOB
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53

Hcnonp30BaTh onucaTeaIbHBIC XapaKTCPpUCTHUKHU JJII MACCUBOB YHCJIOBBIX JJaHHBIX, B TOM
YUCJIC CPEAHUEC 3HAUCHUA U MEPBI paCCCBaHUA

54

HaxoauTe 9acToThl 3HaAUCHUM U YaCTOTHI CO6I:ITI/I$I, B TOM YHCJIC NIOJIb3YSCh
pe3yabTaTaMy MPOBCACHHBIX I/I3MepCHHﬁ n H36HIO,ILCHHI>'I

5.5

HaxonuTb BeposSITHOCTH CITy4allHBIX COOBITHI B M3yYEHHBIX OMBITAX, B TOM YHUCIIE B
OTIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMHU, B CEPUSAX UCTIBITAHUH 1O
MIEPBOTO ycIiexa, B CEpUsAX UCIBITaHul beprynnu

5.6

HmMmeTts mpeaACTaBJICHUEC O cnyqaﬁHoﬁ BCJIIMYMUHE U O pacClipCaCICHUN BepOHTHOCTeﬁ

5.7

WmeTh nipeicTaBiieHre 0 3aKOHE OOJIBIIMX YHCEN KaK O MPOSIBICHHH 3aKOHOMEPHOCTH B
Clly4aifHOI N3MEHYUBOCTH U O POJIU 3aKOHA OOJIBIIHNX YHUCEI B IPUPOJE U 00IIecTBe

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUECKUE (PYHKIMU OCTPBIX YITIOB, HAXOAUTH C X MOMOILBIO
Pas3JIn4HbIE IEMEHTHI IPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEeLIeHUE MPSIMOYTOJIbHBIX
TPEyroJbHUKOBY). HaxonuTs (C MOMOIIBIO KABKYIATOPA) IUTMHBL U YTJIIbI IS
HETa0JIMYHBIX 3HAYCHUI

6.2

[Tonp3oBaThCs (I)OpMy.]'IaMI/I NPUBCACHUA U OCHOBHBIM TPUT'OHOMCTPUICCKUM
TOXACCTBOM JJIs1 HAXOXKACHHA COOTHOIICHUH MCKAY TPUTOHOMETPHUICCKUMHU
BCIIMYMHaAMHU

6.3

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB [UISl HAXOXKICHHSI Pa3JIMUHBIX SJIEMEHTOB
TPEYroJibHHUKa («PEIIeHUE TPEYTrOJbHUKOBY), IPUMEHSITh UX IPHU PEILECHUH
TEOMETPHUYECKUX 3312

6.4

BrnaneTs nmoHATHsIME TIpe0Opa30oBaHus MOI00MS, COOTBETCTBEHHBIX 2JIEMEHTOB
nono6usIx ¢uryp. [loap3zoBaThcst cBoicTBaMH OA00HS IPOU3BOJIBHBIX (GUTYD, YMETD
BBIYUCIISITH JUIMHBI M HAXOIUTD YIIIbl y MOA00HBIX Guryp. [IpumensTs cBoiicTa
noJ00MsI B IPAaKTHYECKHUX 3a/1a4ax. Y METh IPUBOAUTE IIPUMEPHI ITOIOOHBIX (GUryp B
OKpY>KalollleM MUpe

6.5

Ilonb3oBaThCs TCOpEMaMU O IMPOU3BCACHUHN OTPE3KOB XOPJ, O IPOU3BCACHUN OTPE3KOB
CCKYILINX, O KBaJaApaTe KacaTelbHOU

6.6

[Tomp30BaThCs BEKTOpaMH, MOHUMATh MX T€OMETPUIECKUNA U (PU3NIECKHIA CMBICI,
MPUMEHATH X B PELICHUH TeOMETPUIEeCKNX U pusndeckux 3aaad. [Ipumensars
CKQJIIPHOE NPOU3BEICHUE BEKTOPOB JUIsl HAXOXKICHHUS JUIMH U YTJIOB
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6.7

Ilonb3oBaThCs MCTOJAOM KOOpAWHAT HA INIOCKOCTHU, IPUMCHSATH €T0 B pCIICHUN
TCOMETPHUYCCKHUX U IMMPAKTHUCCKUX 3ada4

6.8

Brnaners monsTHAMHI IIPpaBUJIBHOT'O MHOT'OYT'OJIBHUKA, JJIUHBI OKPY>KHOCTH, AJIMHBI IYTU
OKPY’KHOCTH U paz[naHHoﬁ MEPBI yTJIa, YMETH BBIYUCIIATH IUIOIIAAb Kpyra U €ro JacTei.
HpI/IMeHHTL MOJYY4YCHHBIC YMCHHS B IIPAKTUYCCKUX 3aJavdax

6.9

HaxomuTh ocy Wi eHTPBl CHMMETpHA (QUTYD, TPUMEHSTH IBIKEHUS IIOCKOCTH B
MPOCTEUIITUX CIyUasx

6.10

[IpuMeHSTh NOTy4YeHHbIC 3HAHUS HA TIPAKTHKE — CTPOUTh MATEMATHICCKUE MOJIEIH JISI
3a]1a4 pealbHOW J)KU3HU U TIPOBOJIUTH COOTBETCTBYIOIIHE BEIYMCICHHUS C TPUMEHEHUEM
Moto0Ws U TPUTOHOMETPHYECKUX (DYHKIHH (TIOTB3YSICh, T/I€ HEOOXO0ANMO,
KaJIbKYJIITOPOM)

IIpoeepsaemvie 3n1emeHmbt codepicanus

Kon IIpoBepsieMblii 31EMEHT COAECPKAHUS
1 Uricna ¥ BBIYHCICHHSA
ParnonaneHble ynca, HppalioHaIbHBIC YUCIIa, KOHEYHbIE U OECKOHEUHBIE IECSITUYHBIE APOOH
1.1
MHOXeCTBO AEUCTBUTENIBHBIX YHCEI, IEHCTBUTENBHBIC YHCIIa KAK OECKOHEUHbIE JECATUYHBIC
npo6u. BzauMHO 01HO3HAYHOE COOTBETCTBUE MEKAY MHOXKECTBOM JIEHCTBUTENBHBIX YHUCEN U
12 KOOPJHMHATHOH NPSMOM.
CpaBHEHHE JEHCTBUTENBHBIX YHACET
1.3 Apudmernueckue NeHCTBUS C ACHCTBUTEIBHBIMYI YHUCIAMHU
Wzmepenust, npuOIKeHns, ONeHKH. PazMepsl 00bEKTOB OKPYKAIOIIEr0 MUPA, [UTUTETEHOCTD
MPOIIECCOB B OKpYyxaromieM Mupe. [IprbnmkeHHoe 3HaueHHe BETMIMHBI, TOYHOCTD
1.4 npubmkenust. OKpyTrieHne Yrce.
[Ipukuaka 1 OLleHKA Pe3yIbTaTOB BEIYMCICHUI
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUs ¢ OTHOM IIEPEMEHHOMN
2.2 . o .
Jlunetinoe ypaBHeHue. Penienne ypaBHEHH, CBOAALINXCS K TMHEHHBIM
2.3 o
KBanpatHoe ypaBHeHue. Penienne ypaBHeHUH, CBOASIIMXCA K KBaJpaTHBIM
buksanpaTtHoe ypaBHeHue. [Ipumepsl pelieHns ypaBHEHUM TPEThEH U YETBEPTOM CTEIEHEN
24 Pa3JIoKEHUEM Ha MHOXKHUTEN
2.5 Pemenue nqpoOHO-paliioHaIBHBIX YpaBHEHHH
2.6 Cucrembl ypaBHEHHH
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2.7 VYpaBHeHHE C JBYMS IEPEMEHHBIME U €T0 Tpaduk
2.8 Pemenue cucrem IByX JTMHEWHBIX YPAaBHEHUN C IBYMS IEPEMEHHBIMU
’9 Pewenre cucteM AByX ypaBHEHUMH, OTHO U3 KOTOPBIX JUHENHOE, & IPYyroe — BTOPOU CTENEHU
2.10 I'paduueckast vHTEpHIpeTaLHsl CHCTEMBI YPaBHEHUH ¢ IByMsI IEPEMEHHBIMU
2.11 Pemmenne TekCTOBBIX 3a/1a4 aNreOpandeckuM criocooom
2.12 UwucoBele HEPAaBEHCTBA M UX CBOMCTBA
2.13 PemieHne nMHEMHBIX HEPABEHCTB C OJAHON NIEPEMEHHON
2.14 Pemrenne cucteM JTMHEWHBIX HEPABEHCTB C OJTHOM IIEPEMEHHON
2.15 KBanparHbie HepaBeHCTBA
2.16 I'padmyeckas nHTEpIIpETaNINs HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMSI IIEPEMEHHBIMHU
3 OyHKIUU
KBanparnunas Qynkuus, ee rpaduk u cBoiictsa. [lapaboia, KoOpIuHATH BEPUIMHBI TApaOOIIbI,
3.1 0Chb CUMMETPHUH apadoibl
3.2 I'paduku byaxmmii y = kx, y = kx + b u ux cBoiicTBa
N k 3 N
33 I'paduxn hynkuuii y = =Y =X M X CBOHCTBA
34 I'paduxn hyHxumit y=\/; , ¥ = |x| 1 ux cBoiictsa
4 UrcnoBble MOCIEI0BATEILHOCTH
Onpenenenne u CriocoObl 3a/I1aHUS YUCIIOBBIX TIOCTIeI0OBaTeIFHOCTEH. 3a1aHne
4.1 MOCIIEI0BATENNEHOCTH PEKYPPEHTHON (hopMyIoii U GopMyJIoi N-ro dieHa
Apudmernueckas nporpeccus. DopmMyIiel n-ro wieHa apuMeTHIeCKON MPOrpecCuu, CyMMBI
4.2 MIEPBBIX N YJICHOB
I'eomeTpuyeckas nmporpeccusi. DopMyITel N-ro YiieHa TeOMETPUYECKOM MPOrPEeCCUr, CyMMBI
4.3 MEPBBIX N YJICHOB
Nzobpaxkenne wieHoB apu(h)METHIESCKON U TEOMETPUIECKOM MPOTPECCHii TOYKaMHU Ha
a4 KOOPJIMHATHOM MJIOCKOCTU. JINHENWHBIN U SKCIIOHEHIIUATIbHBIA POCT
45 Co>XHBIE TIPOIICHTHI
5 BeposTHOCTB U cTaTUCTHKA
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[IpencraBneHue NaHHBIX B BHJIE TAOJNII, AUArpaMM, rpaKoB, UHTEPIIPETAIUS TaHHBIX.
UreHne U mocTpoeHne TabiuIl, AuarpaMM, rpaduKoB M0 peaTbHBIM JaHHBIM

5.1
5.2
[TepecTanoBku u haKTOpHAIT
53 CoueraHus 1 YUCIO COUYETaHUH
5.4 Tpeyronpank [lackans. Pemenne 3amad ¢ MCIONb30BaHHEM KOMOWHATOPHKH
I'eomerpuyeckas BeposiTHOCTh. CiydaliHBIN BBIOOP TOUYKH U3 (UTYPHI Ha IUIOCKOCTH, U3 OTpe3Ka
5.5 Y U3 IyTH OKPYKHOCTH
5.6 Ucneitanue. Ycnex u Heyaada. Cepus HCTIBITAaHUHN 10 TIEPBOTO ycIexa
Cepus ucneitannii beprymmm. BepostHOCTH cOOBITHIA B cepry UcTIbITaHU beprynnn
5.7
5.8 CrnyyaiiHas BeJIMUMHA U paclpeiesieHHe BepOsITHOCTEN
MaremaTuyeckoe oxuaanue u aucrnepcus. [Ipumepsl MaTeMaTHUECKOr0 OXKUIAHUS KaK
5.9 TEOPETUYECKOr0 CPEAHET0 3HAUCHHS] BEIIMYUHBI
MaremaTHyeckoe 0’KUAaHUE U TUCTIEPCHS CIIyYalHOM BEJIMYUHBI «IHMCIIO0 YCIIEXOB B CEPUH
5.10 ucnelTanuil bepuymnm»
[onsTre o 3akoHe GompIMX ncen. V3MepeHne BepoaTHOCTEH ¢ MOMOIIBIO 9acToT. Poib u
5.11 3HAaYEHHE 3aKOHA OOJBIINX YHCET B IPUPOJE U OOIIEeCTBE
6 Ir
€OMEeTpHs
Cunyc, KOCHHYC, TaHI'eHC YTII0B oT 0 go 180°. OcHoBHOE
6.1 TPUTOHOMETPUUECKOE TOXAeCTBO. DOPMYJIbI IPUBEICHHS
Pemenwne TpeyronpHnkoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pelienne npakTHaecKux
. 3aJa4 C MCHOIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMbI CHHYCOB
6.3 [IpeoOpazoBanue mompobwus. [loo0ne cOOTBETCTBEHHBIX SJIEMEHTOB
6.4 Teopema o mpou3BeAEHUN OTPE3KOB XOPJ, TEOPEMBI O TPOU3BEICHIH OTPE3KOB CEKYIINX,
’ TeopeMa O KBaJpare KacaTeJIbHON
BexTop, mmHa (MOIyNb) BEKTOpPa, COHAIPABICHHBIE BEKTOPHI, TPOTUBOIIOIOKHO HAIPaBICHHBIE
6.5 BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, OTNIEPALINHU HaJl BEKTOPAMH.
Pa3noxenue BekTOpa 1Mo 1ByM HEKOJUTHHEAPHBIM BEKTOPaM
6.6 Koopaunnater BekTopa. CkansipHOE POU3BEACHNE BEKTOPOB, TPUMEHEHHE TSI HAX0XKICHUS ITHH

Y yTJIOB
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JlexapTOoBBI KOOPAMHATHI Ha TIOCKOCTH. Y PaBHEHHUS IPSIMOM M OKPYKHOCTH B KOOPAMHATAX,

6.7 N

[IepeceueHUEe OKPYKHOCTEH U IPAMBIX. MeTo KOOpAHHAT U €T0 IPUMEHEHUE
6.8 [IpaBuiIbHBIE MHOTOYTOTBHAKH

JnunHa okpykHOCTH. I'pagycHas u paauaHHas Mepa yIia, BBIYUCICHUE JJIMH IyT OKPY>KHOCTEH
6.9
6.10 [Tnomans kpyra, CeKTOpa, CErMEHTa

JIBI>KEHMS IUIOCKOCTH U BHYTPEHHUE CUMMETPUU GUTYp (3JIeMEHTapHbIE PEICTABICHNU).
6.11 ITapamnensHslii nepenoc. Ilosopor
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IIEPEYEHBb (KOAU®HUKATOP) IIPOBEPAEMbIX TPEBOBAHHH K PE3YJIBTATAM OCBOEHHUA
OCHOBHOH OBPA30OBATE/IbHOH ITPOI'PAMMbI OCHOBHOI'O OBIIIETO ObPA3OBAHHUA 11
IJIEMEHTOB COAEP2KAHUA 110 MATEMATHKE

Jyis ipoBeIcHUsSI OCHOBHOTO TOCYIapCTBEHHOT0 3K3aMeHa 1Mo MaTematuke (fganee — OI'D mo MaTeMaTHKe) UCIOIb3yeTCs
nepedeHs (KoauQUKaTop) IpoBEpIeMbIX TpeOOBaHUH K pe3yIbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIhHON IPOrpaMMbl
OCHOBHOT0 00111ero 00pa3oBaHusl U 3JIEMEHTOB COACPKAHHS.

IIposepsiembie Ha OI'D mo MmaTeMaTHKe TPeOOBaHUS K Pe3yJbTATAM OCBOEHHUS

OCHOBHOIL 00PA306aMeEAbHOI NPOZPAMMBL OCHOBHOZ20 00We20 00pa3osanus

Kon nposepsiemoro ITpoBepsieMbie TPeOOBAHUS K MPEAMETHBIM PE3yIbTaTaM OCBOCHHUS OCHOBHOM
TpeOoBaHMs 00pa3oBaTeabHON MPOTrPaMMBbI OCHOBHOT'O O0IIEr0O

obpazoBanmst Ha ocHoBe PI'OC

YMeHue oneprpoBaTh NOHATHAMH: MHOKECTBO, ITIOJIMHOKECTBO, OTIEpaIH HaJl
MHOXECTBaMU; yMEHHE ONEPUPOBATh MOHATHAMU: Tpad, CBsI3HBII rpad, IepeBo, IUKI,
NPUMEHSTH UX NP PELICHUH 3a]1a4; YMEHHE UCIIONIb30BaTh Tpadudeckoe
IIPEACTABICHUE MHOXKECTB JUJISl ONIMCAHMSI pEalIbHBIX IIPOLECCOB U SIBICHUM, TPU
PEILICHUH 3a/1a4 U3 APYTUX YUEOHBIX MIPEIMETOB

2 YMeHre onepupoBaTh NOHATUSAME: ONpeeIeHIe, aKCHOMa, TeopeMa, J0Ka3aTeIbCTBO;
YMEHHUE Paclio3HaBaTh HCTUHHBIC U JIOXKHbIE BEICKA3bIBAHUS, IPUBOANUTH IPUMEPHI U
KOHTPIIPUMEpPHI, CTPOUTDH BBICKa3bIBAHUS U OTPULIAHUS BBICKAa3bIBAHUI

3 YMeHHe onepupoBaTh NOHITUSAMU: HATYPAIBHOE YHCIIO, IPOCTOE U COCTABHOE YHCIIO,
JIEJIMMOCTh HaTypaJIbHbIX YHMCEIl, IPU3HAKU JEIUMOCTH, 1I€JI0€ YUCII0, MOAYJIb YHCIA,
O0OBIKHOBEHHAs APOOb U ECATHYHAS IPOOb, CTAHAAPTHBIN BUJI YKCIIA, PAIIHOHAIEHOE
YHUCIIO, UPPAIMOHATBHOE YNCIIO, apUPMETHUECKUHN KBAAPATHBIA KOPEHb; YMEHUE
BBIIIOJIHATH I[GﬁCTBI/IH C YyucCjiaMu, CpaBHUBATHb U YIIOPAAOYMBATh YUCJia, ITPEACTABIATH
4yyCia Ha KOOPAUHATHOM NPSIMOM, OKPYIJIATh YUCIIA; YMEHUE AENIATh IPUKUIKY U OLEHKY
pe3yJibTara BEIUUCICHUI

YMeHne onepupoBaTh MOHATUSME: CTETIEHb C [ENIbIM TIoKa3aTeneM, apupMeTHICCKUH
KBaJpaTHbIM KOpEeHb, MHOTOWIEH, ajredpanyeckas Apo0b, TOXKIECTBO; 3HAKOMCTBO C
KOpHEM HaTypaJbHOM CTEIIEHH OOJbIIE €ANHUIIBI; YMEHUE BBIIOIHATH PacyeThl 110
¢dopmynam, npeoOpa3oBaHUs LEIBIX, APOOHO-PALIMOHATILHBIX BBIPAKEHUH U BBIPasKEHUN
C KOPHSIMH, pa3joXKeHHe MHOTOWIEHa Ha MHOKUTENH, B TOM YUCIIE C UCTIOJIb30BAHUEM
(bopMyIT pa3HOCTH KBJIPATOB U KBaJIpaTta CyMMBI H Pa3HOCTH

36



YMeHue onepupoBaTh NOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHHUE C OJHOM
MEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHO; YMEHHE PEIIaTh
TMMHEHHbBIE W KBaJIpaTHbIC YpaBHEHUSI, APOOHO-paAIIHOHATILHBIC YPAaBHEHHUS C OJTHON
MepPEMEHHOM, CUCTEMBI JIByX JJUHEUHBIX YPaBHEHUN, TUHEHHbIC HEPABEHCTBA U UX
CHCTEMBI, KBa/IpaTHBIE U APOOHO-palMOHAIbHEIE HEPABEHCTBA C OHOH MTEPEMEHHOM, B
TOM YHCIIE TIPYU PEIICHUH 33/4a4 U3 JPYTUX MPEAMETOB U MPAKTUYCCKUX 3a7a4; YMECHUE
UCIOJIB30BaTh KOOPIUHATHYIO MPSAMYIO M KOOPAMHATHYIO IJIOCKOCTh JIJISl H300paKeHHS
pelieHuil ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHAMY: QyHKIUSA, rpaduK QYHKIUU, HYJIA (YyHKITUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEXYTKU BO3PAaCTaHUs, YOBIBAaHUS, HAUOOJIbBIIICE U
HaMMeEHbIIIee 3HAYCHUS QYHKIH; YMEHHUE ONIEPUPOBATh OHATHIMU: TIPSMast
MPOTIOPIUOHAIEHOCTb, JTMHEHHAS (PYHKITUS, KBagpaTHIHas QyHKIHUs, oOpaTHas
MPOMOPIIMOHATBHOCTB, TTapadoia, TuepooIIa; yMeHne CTpOUTh Tpaduku (yHKITHIA,
UCIIOJIb30BaTh TPaQUKH JIsl ONPEICTICHNs] CBOUCTB MPOIIECCOB U 3aBUCUMOCTEH, JUIS
pelIeHus 33734 U3 APYruX YY4eOHBIX IPEIMETOB U PEATLHON KU3HU; YMEHUE BHIPAKATH
(hopMyJiaMu 3aBUCUMOCTH MEKIY BETHYUHAMH

YMeHune onepupoBaTh NOHATUSMHE: [TOCIIEI0BATEILHOCTD, apuMeTHIeCKas 1
TreoOMETPUYECKas IPOrPECCUM; YMEHHUE UCII0JIb30BaTh CBOMCTBA IOCIIEN0BATEIbHOCTEN,
(bopMyIIBI CyMMBI U OOLIETO YJIeHA TIPU PEeIlICHUH 33/1a4, B TOM YHCIIe 3a7a4 U3 JPyTUX
y4eOHBIX MPEAMETOB U PEATbHOMN KU3HU

YMeHue pemaTh 3aJa4d pasHbIX THIIOB (B TOM YHCJI€ Ha MPOLCHTHI, TOJIU U YacCTH,
IBIDKEHHE, paboTy, LIEHY TOBApOB U CTOMMOCTH ITOKYIIOK M YCIIyT, HaJIOTH, 3ala41 U3
o0acTH ynpasieHHs TUIHBIMU U CEMEHHBIMU (PMHAHCAMH); YMEHHE COCTABIIATh
BBIpaXCHUSI, ypaBHEHMsI, HEPABEHCTBA M CUCTEMBI 10 YCIOBHIO 33/1a4H, UCCIIEI0BATh
MOJy4eHHOE pellieHNe U OIICHUBATh MPaBIONOJ00HOCTh MOTYUYEHHBIX PE3yIbTaTOB

YMeHune onepupoBath NOHATUSAME: (QUTypa, TOUKa, OTPE30K, IpsIMasi, JIy4, JIOMaHasl, yro,
MHOTOYTOJIBHUK, TPEYTOJILHUK, PABHOOEIPEHHBIN 1 PABHOCTOPOHHUI TPEYTOJIbHUKH,
MIPSIMOYTOJIEHBINA TPEYTOJIbHUK, MeIaHa, OMCCEKTpHCa U BbICOTa TPEYTOJIbHHKA,
YeThIPEXyToJIbHUK, TapajuIeIorpaMM, poMO, IPSMOYTOJIbHUK, KBaJpaT, Tpaleuus;
OKPY>KHOCTb, KPYT, KacaTesibHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (DUTYpaMH; yMEHHUE
pelaTe 3a1a4u, B TOM YUCIIE U3 IOBCEAHEBHOM JKU3HH, HA HAX0XKIEHUE T€OMETPHUYECKUX
BEJIMYMH C IPUMEHEHNEM U3YyUEHHBIX CBOMCTB QUTyp U (HaKTOB

YMeHune onepupoBaTth HOHATUSMH: PABEHCTBO (UTYp, PABEHCTBO TPEYTOJILHUKOB;
MapauIeIbHOCTh U MEPIEHANKYIIIPHOCTD MPSMBIX, YTOJ MEXIY MPSIMBIMH,
NEePIEHIUKYJIISP, HAKJIOHHASA, IPOSKLUS, o1001e QUryp, mofo0HbIE TPEYTOIbHUKH,
CUMMETPUS OTHOCHTENBHO TOUKH U IIPSIMOI; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETPUIO U 1ofo0ue Guryp, napamuieqbHOCTh U MEPIEHANKYIIIPHOCTD NPSAMBIX B
OKpYKaroIlleM MHUpe
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YMeHue onepupoBaTh MOHATHIMH: JUIMHA, PACCTOSHUE, YToJl (BEIUYHUHA YTIIa, CHHYC U
KOCUHYC YTJIa TPEyroJIbHUKA), IJIOIA (b, YMEHUE OLICHUBATh Pa3Mephl IPEAMETOB H
00BEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE TIPUMEHATH (DOPMYIIBI IIEPUMETPA U TUTOIIATH
MHOTOYTOJIbHHKOB, JUTUHBI OKPY>KHOCTH U TUTOIIAAM Kpyra, 00beMa IPSIMOYTOIBHOTO
napaJuiesienuIieia; YMeHHe MPUMEHATh PU3HAKH PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O
CyMMe YTJIOB TPEYyrojibHuKa, Teopemy [ludaropa, TpuroHoMeTpuvecKre COOTHOIICHUS

JUISL BBIYKMCICHUS IJTUH, PACCTOSHUMH, TToImaaei

12

YMmenune n300paxkaTh IIIOCKUE GUTYPBI U UX KOMOWHALIWH, TPOCTPAHCTBEHHBIE (UTYPHI
OT PYKH, C IIOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB I10
TEKCTOBOMY WUJIM CUMBOJIBHOMY OIHCaHHIO

13

VYmenune OIICPUPOBATH NOHATHUAMU: IPAMOYTOJIbBHAA CUCTEMA KOOPAUHAT, KOOPANHATBL
TOYKH, BEKTOpP, CyMMa BEKTOPOB, ITPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC
IMPOU3BCACHUC BEKTOPOB; YMCHHEC UCIIOJIb30BATh BEKTOPHI U KOOPAMWHATLI JJIA
MpEACTABJICHUA JAaHHBIX U PCHICHUA 3a4a4, B TOM YUCJIC U3 JPYTUX ylle6HI>IX apeaMEeTOB
u peanbﬂoﬁ JKHU3HHU

14

YMeHre onepupoBaTh HOHATUAME: CTOJIOUKOBBIE U KPYTOBbBIE TUATPAMMBbI, TAOIHILIBL,
cpenHee apuMeTHIecKoe, MeAnaHa, HanOoJIblliee U HAUMEHbIIIee 3HAYCHHUSI, pa3Max
YHCIOBOTO HAabOpa; yMEHUE U3BJICKATh, HHTEPIPETHPOBATH M MPE0OPa30BHIBAT
WHQOPMAIUIO, TPEACTABICHHYIO B TAOMHUIIaX U Ha JHarpaMMax, OTPaXKarolylo CBOHCTBA
1 XapaKTepUCTHKHU peabHbIX MPOIECCOB U SBJICHUI; yMEHHE PAacliO3HABATh
M3MEHYMBbBIE BEJIMYMHBI B OKPY’KAIOIIEM MUpE

15

YMeHnue oneprpoBaTh HOHATHAMHE: CITyYaiHBIN OMBIT (CITy4aifHBIN SKCTIEpUMEHT),
AIIeMEHTapHOE COOBITHE (3TMEMEHTAPHBIN HCXO/T) CIYIaifHOTO OMBITA, CIy4YaitHOe
cOOBITHE, BEPOSATHOCTH COOBITHS; YMEHUE HAXOAUTh BEPOSTHOCTH CITyYalHbIX COOBITUI B
OIlbITax ¢ pPaBHOBO3MOXHBIMU 2JICMEHTAPHBIMHA CO6LITI/I$IMI/I; YMCHHE pelIaTh 3agavuun
METOJIOM OpraHU30BaHHOTO Mepedopa U ¢ UCTIOIH30BAHUEM TPaBUiIa YMHOXKEHHUS,
YMCHHE OI€CHUBATH BEPOATHOCTHU PCAJIBHBIX COOBITHH 1 HBHGHHﬁ, IMOHUMATH POJIb
IMPAKTHUYCCKH JOCTOBECPHBIX U MaJIOBEPOATHBIX COOBITHH B OKpYyXaroumem MHUpPE U B
JKU3HH; 3HAKOMCTBO C IIOHSITHEM HE3aBUCHMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM
OOJIBIINX YHCETI U €T0 POJIbI0 B MACCOBBIX SIBIICHHUSX

16

YMeHue BHIOMpaTh MOAXOISAIINA W3YIEHHBI METO/T i1 PEIICHUS 3a7a9u, IIPUBOIUTH
MPUMEPBI MATEMATUUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJIE U )KU3HU, PACIIO3HABATH
MIPOSIBJICHUE 3aKOHOB MAaTEMATHKH B MICKYCCTBE, ONUCHIBATEL OT/ICIHHBIC BBIIAIOIITHECS
PE3yNbTAThHI, TIOJYYEHHEIE B X0/ PA3BUTHS MAaTEMATHKH KaK HAYKH, TIPUBOIHUTH
MPUMEPH MATEMATHIECKUX OTKPBITHHA U UX aBTOPOB B OTEUECTBEHHON M BCEMHUPHOM
HCTOpHH
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ITepeuenn 3nemeHmMO8 codepricaHus, npoeepsemvix Ha OI'D no mamemamuxe

Kon [IpoBepsieMblii 37IEMEHT COJICPIKAHUS
1 Yucna 1 BBIYUCIICHUS
1.1 HartypaneHble u nenpie yncna. [Ipu3Haku 1eIUMOCTH LEIBIX YHCEI
1.2 OOBIKHOBCHHBIC u JECATHYHBIC  JPOOU, MPOIICHTHI, OCCKOHCYHBIE
MIEPHOANYECKUE TIPOOH
1.3 Panmonansabie uncia. ApupMeTHIecKre Onepaliy ¢ palHOHATFHBIMHA YUCITAME
1.4 JleiicTBuTenbHbIC yncia. ApudMETHISCKUE ONIEPAIUH C IEHCTBUTSIHLHBIMU YHCITAMU
1.5
[TpuOnKkeHHbIC BEIYNCIICHUS, IPABUIIa OKPYTJICHHSI, TPUKKIKA U OLICHKA Pe3yJIbTara
BBIYMCIICHUI
2 Anrebpandeckre BbIPaKCHHUS
21 BykBenHbIe BhIpaKeHUS (BEIPAKCHHS C TIEPEMEHHBIMH )
2.2 Crenensb ¢ 11enpIM nokaszareneM. CTerneHs ¢ palroHaIbHBIM MoKa3aTeneM. CBOMCTBA CTEIICHU
2.3 MHorouneHsl
24 Anrebpandeckas IpooOb
2.5 o . N
ApudmeTnyecKkuii KOPEHb HaTypaJIbHOM CTCTICHH. HevicTBus
¢ apu(pMETHUESCKUMHU KOPHSIMHU HATYypaIbHOHN CTEIIEHU
3 VYpaBHEHUS U HEPABEHCTBA
3.1 Lenbie u npobHO-parioHabHbIe ypaBHEeHUS. CUCTEMBI U COBOKYITHOCTH YpaBHEHUH
3.2
Lenbie 1 poOHO-paIMOHANbHBIC HepaBeHCTBa. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemmenne TeKCTOBBIX 32124
4 UucnoBble OCIIEI0BATEILHOCTH
4.1 [MocnegoBaTenbHOCTH, CIIOCOOBI 3a/TaHUS ITOCIICIOBATEIHBHOCTEH
4.2 Apudmerrueckas U reomerpuueckas nporpeccur. opmMyiia CIIOKHBIX TPOIICHTOB
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OyHKIIUU

5.1 OyHkus, ciocoosl 3ananus pyHkuun. ['paduk Gynkumu. OdnacTe onpeaeneHns 1 MHOXKECTBO
sHaueHu# QyHkiuu. Hymu ¢pyaknun. [IpoMexyTKu 3HaKOmoCTosHCTBA. [TpoMekyTKH
MOHOTOHHOCTHU (YHKIMH. MakcuMyMbl 1 MUHUMYMbI pyHKIMU. Hanbonpinee u HauMeHbIee
3Ha4YeHue (PyHKIMM HA IPOMEXKYTKE

6 Koopaunnate! Ha psAMoil U TUIOCKOCTH

6.1
KoopaunatHas npsimas

6.2 JlexapToBBI KOOPAMHATHI Ha TNIOCKOCTH

7
I'eomerpus

7.1 I'eomeTpuyeckue GUTypsl 1 HX CBOKWCTBA

72 TpeyronbHuk

7.3 MHOroyroiasHuKu

74 OKpy>KHOCTb U KPYyT

7.5 N3mepenne reoMeTpuyecKiX BETHUUH

7.6
BekTopsl Ha IIIOCKOCTH

8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenbHast CTATUCTHKA
8.2 BepostHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'pader
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