AHHoOTauMs K padoueii mporpamme no ajareope 8-9 kiaaccol yuureas MbOY «COIII a.
Bepxuuii Yukyaan» [kamoaeBoit ®@.H. na 2023/2024 y4eOHbIii roj

Jannast paboyasi mporpaMMa OpMEeHTUPOBaHA Ha yuMTeJel MaTeMaTHKH, paboTaroiux B 7-9 kiaccax
mo YMK H. FO. MaxkapsiueBa u Jip. u pazpaboTaHa B COOTBETCTBHH CO CIICIYIOIIUMUA HOPMATHBHBIMU
JOKYMEHTaMHU:

1.denepanbHOrO TOCYAapCTBEHHOTO0 00pa30BaTENbHOTO CTaHAApTa OCHOBHOTO OOIIET0 0Opa3oBaHMA,
YTBEPKJACHHOTO MpHKa3oM MwuHHUCTEpcTBa 0oO0pa3oBanus W Hayku P®D ot 17 nexabps 2010 roma Ne
1897.

2.0cHOBHas oOpa3oBaTelbHAs MpOrpaMma OCHOBHOro obmiero oOpazoBanus ['BOY COIII
nM.B.B.EpemeeBa c. HuxneaBepkuHo.

3.[IpumepHbie mporpamMmbl 1Mo ydeOHBIM MpeameTraM. MatemaTtuka 5-9 kiaccel - 3-€ H3/aHUE,
nepepabdoranHoe - M. [Ipocsemenwue. 2011 - 64c (CtanmapTbl BTOPOTO IMOKOJICHHUS)

4. TIporpammsbl K yueOHHKaAM « Anredpa, 7», «Anredpa, 8», «Anredpa, 9» mis o0ieodpa3oBaTeIbHbIX
mkos aBTopoB lO.H.MakapeiueB, H.I'Munmiok, K.M.Hemxos, C.b.CyBopoBa COopHUK paboumnx
nporpamm. Anrebpa 7 - 9 kimaccol. «IIpocBemenuey, 2023

OOyueHue MaTeMaTMKE B OCHOBHOW IIKOJIE HANpaBI€HO Ha JOCTIKeHHe ciuenyroumx lleneit
W3yYCHUS:

1. B HanpaBieHUHU JIMYHOCTHOTO Pa3BUTHSL.

* Pa3BuTHE JIOTHYECKOTO U KPUTHUECKOTO MBIIIICHHS, KYJIbTYPbl PEUYH, CIIOCOOHOCTH K YMCTBEHHOMY
9KCHEPUMEHTY;

* OOpMHPOBAHUE Y YYALIUXCS HMHTEIUICKTYAJIbHOM YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K
IIPEOJI0JIEHUIO MBICIUTENBHBIX CTEPEOTUIIOB, BHITEKAIONIUX U3 OOBIICHHOTO OIIbITA;

* BocruTtanue KayecTB JUYHOCTH, OOECTICUMBAIOIIMX COIHAIBHYI0O MOOMIBHOCTH, CIIOCOOHOCTB
MPUHUMATh CAMOCTOSTEIIbHBIE PELICHNUS;

* @opmMHpOBaHHA KAa4YeCTB MBINUICHUS, HEOOXOMUMBIX [UIS ajanTalid B COBPEMEHHOM
MH(GOPMAIIMOHHOM OOIIECTBE;

* PasBuTme wWHTEpeca K MaTeMaTHYEeCKOMY TBOPUYECTBY M MaTeMaTHYeCKHWX crocoOHocTeil. B
MeTarnpeIMETHOM HalpaBJICHUH.

» @opMupoBaHWE TIPEACTABICHUH O MaTeMaTHKE KaK YacTH OOIICYEeIOBEYECKOW KYJIBTYpPHI, O
3HaYMMOCTH MaT€MaTHKH B Pa3BUTHU LIUBUIIM3ALMH U COBPEMEHHOTO O0IIeCTBa;

* PasBurme mpencraBieHuii O MareMaTHKe Kak (QOpME ONMHMCAaHUS H METOAE IO3HAHHSA
JNeUCTBUTENBHOCTH,  CO3/IaHUE  YCIOBMM  Juii  HpUOOpEeTeHUs  MEepPBOHAYAIbHOIO  OIMbITA
MaTeMaTHYECKOTO MOJICITMPOBAHUS;

+ ®dopmupoBaHMe OOIIMX CIIOCOOOB HWHTEIUIEKTyaJbHOW JEATENbHOCTH, XapaKTePHBIX JUIs
MaTeMaTHKU W SBJSIFOIIUXCS OCHOBOHM IMO3HABATEIbHON KYJIBTYpbI, 3HAUAMOW IJIsi pa3iIMyHBIX cdep
YeJI0BEYECKOH /1eATEIbHOCTH.

3. B mpeameTHOM HampaBiIeHUH.

* OsBnazeHue MaTeMaTHYECKUMH 3HAHUSMH M YMEHHUSIMH, HEOOXOIMMBIMHU ISl TPOJOJIKEHHUS
o0y4YeHHs B CTapIIel IIKOJIe WM WHBIX 00IIe00pa30BaTeNbHBIX YUPEKIACHUIX, H3YUCHUS CMEKHBIX
JTUCLUIUIMH, TPUMEHEHUS B TIOBCETHEBHOM JKU3HU;

» Coznmanne GpyHIAMEHTA I MATEMaTHIECKOTO Pa3BUTHs, (HOPMUPOBAHHS MEXaHU3MOB MBIIILICHUS,
XapaKTepHBIX I MAaTEMaTHUYECKOH NesTeIbHOCTH. 3a1aui 00yYeHus:

* MPUOOPETCHNE MATEMATHYECKUX 3HAHUN U YMEHUH;

* OBJIaJIcHHE 00OOIIEHHBIMHU CIIOCOOAMHU MBICIIUTENIBHOM, TBOPUECKOM NesTEILHOCTH;

* pa3BUTHE JOTMYECKOTO MBIIICHHS YIAIIHXCS.

*  OCBOGHHE  KOMIETEHIMH (yueOHO-1T03HABATENbHOM, KOMMYHHKAaTHBHOH,  pedIieKCUBHOM,
JMYHOCTHOTO CaMOPa3BUTHS, HH(POPMAITHOHHO-TEXHOJIOTHYECKOM, IIEHHOCTHO-CMBICIIOBOM).
Co3HatenbHOE OBJIAICHUE YYaIllUMHCS CUCTEMOM airedpanyecKux 3HaHUM U yMeHuil He0OXOAMMO B
MIOBCETHEBHOM JKU3HU JJIs1 U3YUEHUSI CMEXKHBIX JUCLUIUIMH U IPOJOKEHHSI 00pa30BaHuUs.
[IpakTryeckas 3HAYMMOCTb HIKOJIBLHOTO Kypca ainredpsl 00yciIoBIeHA TeM, YTO €€ 00bEKTOM SBISIOTCS
KOJINYECTBEHHBIE OTHOLIEHUS JAEHCTBUTEIBHOIO MUpa. MaTtemaTuueckas MoAroTOBKa HEOOX0AUMa AJIst
MIOHWMAaHMsI IPUHIIUIIOB YCTPONCTBA U UCITIONB30BaHUS COBPEMEHHON TEXHUKH, BOCTIPHATHS HaYYHBIX



Y TEXHUYECKUX MOHATHI U uaeh. MaremaTuka sBJISeTCs S3bIKOM HayKH U TeXHUKHU. C €€ MOMOIIbIO
MOJICTTUPYIOTCS M M3yUYaIOTCs SIBJICHHS M MTPOLIECCHI, TPOUCXOSIINE B Iprpoie. Anredpa siBisieTcs
OJIHMM M3 OTIOPHBIX MTPEAMETOB OCHOBHOM IIKOJIBI: OHA 00ECIIeYMBACT U3YUCHUE APYTHX TUCITUTIIINH.
B nepByto ouepenb 3T0 OTHOCUTCS K MPEIMETaM €CTECTBEHHO - HAYYHOT'O IIMKJIA, B YACTHOCTH K
¢usuke. Pa3BuTHe JOrMYECKOr0 MBIIUICHUS YYaIIUXCs P 00ydeHUH aredpe crocoOCTByeT
YCBOCHUIO MPEJAMETOB TYMaHUTAPHOTO MUKIIA. [IpakTHUecKkre yMEHHs U HaBBIKU allreOpandeckoro
XapakTepa HeOOXOUMBI JJIs TPYI0BOK U IPO(ECCHOHATBLHOM MOITOTOBKH IIKOJILHUKOB. PazBuTHe y
yYaluxcs MPaBUIIBHBIX MIPEJICTABICHHUA O CYITHOCTH M MPOUCXOKIACHUH alre0pandecKux
aOCTpaKIuii, COOTHOIICHUH PEaJIbHOTO U HICAILHOT0, XapaKTepe OTPAKCHHS MaTEMaTHIECKOM
HayKOH SIBJICHUN U MIPOLIECCOB PEATBLHOTO MUPA, MECTE aareOphl B CUCTEME HAYK U PO
MaTeMaTHUYeCKOr0 MOJICTUPOBAHMS B HAYYHOM ITO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (hOPMHPOBAHUIO
HAyYHOTO MHPOBO33PEHHSI YIAITUXCS U KAYECTB MBIIUICHHUS, HEOOXOAMUMBIX IS aJaNTAIlNH B
COBpEeMEHHOM MH(GOPMAIIMOHHOM 0011ecTBe. Tpedys OT yyaruxcsi YMCTBEHHBIX U BOJICBBIX YCHIIUM,
KOHIIEHTPAIlM BHUMAHUS, aKTHBHOCTH Pa3BUTOr0 BOOOpaKkeHUs, alireOpa pa3BUBACT HPAaBCTBEHHBIC
YepThl TMYHOCTH (HACTOUYUBOCTD, 1IEIEYCTPEMIECHHOCTh, TBOPUYECKYIO aKTHBHOCTb,
CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTD, TPYI0IIO0UE, AUCHUIIIMHY U KPUTUYHOCThH MBIIUICHUS ) U YMEHUE
aprMeHTHpOBaHO OTCTAauBaTh CBOM B3TJISIObI 1 Y6C)KI[CHI/I$I, a TaKXKXEC CHOCO6HOCTB HpHHI/IMaTB
CaMOCTOSATCIIbHBIC PECIICHUSA.

W3ydenne anreOpsl Mo3BoIsieT POPMUPOBATH YMEHHS M HABBIKM YMCTBEHHOTO TpYy/a - TUITAHUPOBAHHE
CBOCi pabOoThI, MOUCK PAIlMOHATBHBIX ITyTEH €€ BHIOTHEHUS, KPUTHUYECKYIO OIIEHKY PEe3yJIbTaTOB.

B mpouecce u3ydenus: anreOpbl MIKOJIBHUKH JOHKHBI HAYYUTBCS H3JIaraTb CBOM MBICTU SICHO W
MCYEpIBIBAIOIIE, JTAKOHUYHO W EMKO, IMPUOOPECTH HABBIKM YETKOT0, aKKypaTHOTO M TIPaMOTHOIO
BBITIOJIHEHHUSI MaTeMaTHYeCKuX 3amuceil. BaxkHeilmen 3aaueil MIKOJIBHOTO Kypca anreOphl sSBISETCS
pa3BUTHE JIOTMYECKOTO MbIIUIeHUs ydammuxcsi. CaMu OOBEKThl MAaTEMAaTHUYECKUX YMO3aKIIOUEHUH U
NPUHATBIE B aireOpe MpaBwia WX KOHCTPYHPOBAHHUS CIOCOOCTBYIOT (DOPMHUPOBAHHIO YMCHHIMA
00OCHOBBIBaTh U JOKa3bIBATh CYXKICHHS, MPOBOAUTHh YETKHE OMPEICIICHUS, PA3BUBAIOT JIOTUYECKYIO
WHTYUIIMIO, KPaTKO M HarJSIAHO PACKPBIBAIOT MEXAHW3M JIOTMYECKUMX IOCTPOCHUM W y4aT HX
npuMeHeHno. Tem cambIM anreOpa 3aHUMaeT OJHO W3 BEAYUIMX MecT B (DOPMHpPOBAHHH HAy4YHO-
TEOPETUYECKOTO MBIIUICHUS IIKOJBHUKOB. PacKkpbiBass BHYTPEHHIOIO TapMOHHMIO MaTEMAaTHKH,
dbopMupys MOHUMAHUE KPAacOThl M H3SIIECTBA MAaTEMAaTUYECKUX paCCyXKIeHH, anreOpa BHOCHT
3HAYUTEIbHBIN BKJIAJ B SCTETUUYECKOE BOCIIUTAHUE YUAIUXCS.

MecTto yueGHOro npeaMeTa B y4eOHOM IJIaHe
Ha u3yuenue anredpsl B 7—9 Kiaccax OCHOBHOM IIKOJIBI OTBOJUT 3 Yaca B HEJEINIO
B TE€UEHHE KaXJ0r0 rojia 00yueHusl.
[IpenogaBanue BeneTcs B ceAbMOM Kiacce 3 yaca B Hezelnto, Bcero 102 yacoB 3a yueOHBIN roj; B

BOCBMOM KJlacce 3 yaca B Hezento, Bcero 102 yacoB, B A€BATOM Kilacce — 3 4aca B HEZIENIO0, BCETo 3a
yueOHsIif rog — 102 vaca. Utoro 3a Tpu rosna ooyuenus — 306 yacos.

Cpok peanm3ariu MporpaMMeI - 3 Tojia

IIpoepamma coomeemcmayem cnedyrouum y4eOHUKam.

ABTOp/aBTOPCKHIA HaumenoBanne Kuaacce | U3parenscTBo
KOJJICKTUB yqeﬁﬂmca
1)[FO. H. Makapserues, H. I'. Munatok, | Anredpa 7 kmacc: yueb. ms 7 M:
K. Y. Hemkos, C. B. CyBoposa]; moj | 00meodpasoBaTebHbIX «IIpocsemmenue»,2023;
pen. C. A.TenskoBckoro-16-eu3; OpraHM3alIHi;
2) [fO. H. Makapsrues, H. T'. Muniok, Aurebpa 8 Knacc: yueo.  ans M.:lpoceemtermiey, 2021
K. M. Hemxos, C.b. Cysoposa]; nox ggii%igi?do;menbnmx 8
pen. C. A. TensikoBckoro. — 14-eus; ’

M.:«IIpocBemenuey, -------
3) [1O. H. Makapsrues, H. I'. Munarok, Anrebpa 9 xnace: yueb. s —
K. U. HemxoBa, C. b. CyBopoBa]; noa o6meo6pa3ouB ATCILHbIX o
pen. C. A. TensakoBckoro. — 11 — e uzn. Opramzatn




TpedoBanus K pe3yJibTaTam
OCBOCHMSI OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl
OCHOBHOT000111er0 00pa30BaHMs M0 MATEMaTHKe

7 knace
Mera- Kon IIpoBepsieMble peAMeTHbIE TPEOOBAHUSA
npeaMer- | NmpoBe- K pe3yJbTaTaM 00y4eHH s
HBIU pseMoro
pe3yib- | Tpebdo-
TaT BaHHUA
1 Pa3BuTHe npeAcTABJEHUI 0 YMCJIAX M YUCJIOBBIX CHCTEMAaX; OBJIaJeHHe
HABBIKAMHU BbIYMCJICHUM
1.1 BbinonHsATh, codeTass yCTHbIE W NHCbMEHHBIE MPUEMBI,
apu(pMeTuyecKue JEHUCTBHS C PALMOHAJIBHBIMU  YHCIIAMH,
CpPaBHUBATH PALlMOHAIBHBIEC YHCIIA; HAXOAUTh 3HAUEHUS YHCIIOBBIX
BBIPAKEHMIL; IEPEXOAUTH OT OJHOW (POPMBI 3aIMCH YUCEN K APYTOi
1.2 Oxpyrnsitb ~ OpoOHM,  BBINOJHATH  HPUKUAKY  pe3yJibTara
BBIYKCJICHU, OLICHKY YMCJIOBBIX BBIPaKEHUN
1.3 N300paxaTh ynucia TOYKaMy Ha YUCIOBOM MPSAMOM
2 OBiageHne npuéMaMu BBINOJHEHHUS TOXKIECTBEHHbIX NPeo0pa3oBaHuii,
pelieHusl YPABHEHUH, HEPABEHCTB; YMEHHE COCTABJATH M HCCJIEI0BATH
aJredpanyecKue MojeJ M, HHTEPNPETHPOBATH NMOJYYEeHHbI pe3yJbTaT
2.1 CocrapnsaTh OyKBEHHbIE BBIpAXKEHUS U (HOPMYJbl MO YCIOBHUSAM
3ajad, HAXOAUTh  3HAYEHUs  OYKBEHHBIX BBIPAKEHUH,
OCYIIECTBIISII HEOOXO0IUMBbIE TIOJICTAHOBKH U TIPE0OPa30BaHUs
2.2 BbeIONMHATE  JEHCTBHS CO  CTENEHSMH C  HaTypajlbHBIMU
NIOKA3aTeJIIMH C UCIIOJIb30BAHUEM CBOMCTB CTEIIEHU
2.3 BrinonHsaTe npeoOdpa3zoBaHusi OAHOYWIEHOB U MHOTOYJIEHOB, B TOM
YHUCJIE PAaCKIaAbIBATh MHOIOUYJIEHBI HA MHOXKHUTEIIN
2.4 BBINONHATE TOXAECTBEHHBbIE MPEOOpPa30BAHMS PALMOHAIBHBIX
BBIPAXKECHUN
2.5 Pemwlare nuHENHBIE ypaBHEHHS M CUCTEMbI JBYX JIMHEHWHBIX
YpPaBHEHUM
2.6 [TpumensTs rpaduueckre METOAbl NPU PEIICHWU YpaBHEHHM
U CUCTEM
2.7 Pemate TeKCTOBBIE 3a/layd, B TOM YHUCJE 3aJa4yM, CBSI3AHHbBIC
C OTHOUIEHUEM, MPOMOPIHUOHAIBHOCTBIO BEJIMYUH, JpOOsSMHU,
IPOLIEHTAMH
3 YMeHue co3gaBaTthb, IPUMEHATH U IPe0OPa30BbIBATH 3HAKU U CHMBOJIbI,

MOJIECJIHU U CXEMBI JIJIsI PCIICHUA yqeﬁnblx H ITO3HABATCJIBbHbBIX 3a/1aY1

3.1

Pemate  TekcToBble  3adaud  anreOpamyecKuM  METOAOM,
UHTEPIPETUPOBATh MOJMYUYEHHBIH pe3yJbTaT, MPOBOAUTH OTOOP
penieHnii ucxonast u3 (U3NYECKOTO CMbICA BEJIMYMH, TaHHBIX

B YCJIOBUU




PazBurve ymeHHMsI HCIOJb30BAaTh (QYHKIMH JJ PpPelIeHUus 3aaa4
M OMMCAHUA 3aBUCUMOCTEH




4.1

[Tonmp30BaThCcs CUCTEMOM KOOPAMHAT HA IJIOCKOCTH, CTPOUTH
rpadukn  (QYHKUMH 1O HECKOJbKMM TOYKaM, U3BJIEKaTh
nH(popMaLrio U3 TpadMKOB 3aBUCUMOCTEN U MPOILIECCOB

4.2 Haxonuts 3HaueHre faHHOW (DYHKIMH 110 3HAYEHUIO apTyMEHTa
4.3 Omnpenenars u3y4eHHbIe CBOMCTBA (DYHKIIMH 110 €€ rpaduKy
4.4 Ctpouts rpapuku U3y4eHHBIX (GyHKIINNA, OIMCHIBATH UX CBOMCTBA

OBJjanenue cnocodaMm npeacTaBjJieHus CTATUCTHYECKHUX JAHHBIX

6.1 W3Bnekatb uHPOpMAIUIO, MPEACTABICHHYIO B TaOiulax, Ha
auarpaMMax W rpadukax; CTPOWTH TaOJHWIBI, JAHArpaMMBblI TIO
JIAHHBIM MacCHUBaM 3HAYEHUH

6.2 Hcrons30Bath 411 OMCaHUS JAHHBIX CTATUCTHYECKHE ITOKA3aTEIIH

CpCOAHNUC 3HA4YCHHA, B TOM HYHCIIC CPCOHCC apH(i)MeTI/IIIEECKOG
U MCIUAHY, HanOOJIbIIIeE U HAUMEHBIIICE 3HAUCHUS

YMmenue NPUMEHSATDb U3YICHHBIC IMOHATHSA, PE3YyJbTaTbl, METOAbLI 1JIsA
pemicHus 3ajJa4 IIPAKTHYECCKOI0 Xapakrepa Hu 3aJa4 H3 CMCEKHDBIX
ANCIHUIIIINH

7.1

Pemare mpakTudeckue 3amadd; pemarb 3a4add, CBSI3aHHbBIC
C OTHOWIEHUSAMH, MPONOPUHOHAIBHOCTBIO BEJIUYUH, IPOLEHTAMM;
IIOJIB30BAaThCA OLIEHKOW M MPUKHUJIKON; HHTEPIIPETUPOBATH
pe3yabTaThl PELICHU 3a1a4 ¢ Y4ETOM OIPAaHUYEHUN, CBA3aHHBIX CO
CBOMCTBaMH pacCMaTpUBAEMbIX OOBEKTOB

7.2

[Tonp30BaThCsl OCHOBHBIMM €IMHUIIAMU U3MEPEHUS JIIMHBI, MACCHI,
BPEMEHH, CKOPOCTH, IIIOMIAIU, 00BEMA; BBIPAXKATh OJHU €IMHUIIBI
yepe3 apyrue. OcymecTBIsITh pacy€Thl o GopMysiam, COCTABIISTh
(hopMyJIbI, BRIpXKAIOIINE 3aBUCIMOCTH MEXTY BETUIMHAMU

7.3

CrtpouTth anredpanueckrue MOJICTH B BUJIC YPAaBHEHUN U CHUCTEM;
MCCIIEOBATh ITOCTPOEHHBIE MOJIENIN

7.4

OnucelBaTh € TOMOMIbIO (QYHKIUN 3aBUCUMOCTH  MEXAY
BEJMYMHAMU; UHTEPIIPETUPOBATH IPaMKH 3aBUCUMOCTEMN

7.5

Crpoutb u MCCIIE0BATH MaTeMaTH4YECKue MOJEIN
C MCTOJIb30BaHUEM T'€OMETPUUECKUX MOHATUN U (aKTOB, pelIaTh
IIPAKTUYECKUE 3a/1a4l, CBA3aHHBIE C HAXOKICHUEM
FeOMETPUYECKUX BEJUYNH

7.6

OnuchIBaTh M UHTEPIPETHPOBATH PEAbHBIE YHCIIOBBIC JaHHBIC,
Ipe/ICTaBIICHHbIE B TAONMUIAX, HA IUarpamMmax, rpadukax

YMeHue onpeaeasitb M 0000aTh TOHATHSI, HAXOAUTH AHAJIOIUM,
KJIACCH(PUUMPOBATH 00bEKThI, CTPOUTH JIOTHYECKHE PACCYKICHUSA

8.1

[IpoBoauTh NOKa3aTENbHBIE PACCYXKIACHUS IMPU PEIICHUH 3a/]ad,
UCTOJIb3Yysl AKCHOMBI M TEOPEMBI; OIECHUBATH JIOTUYECKYIO
PaBUJIBHOCTh PACCY’KJIEHUH; pacro3HaBaTh OIMIMOOYHbIE
3aKJIFOYCHUS

8 kiace




Merta- Kon IIpoBepsiemble peMeTHbIEC TPEOOBAHUS
npeaMer- | IMpose- K pe3yJbTaTaM o0y4eHust
HBIU pseMoro
pe3yiib- | Tpedo-
TaT BaHNS
1 Pa3BuTHe npeacraBjaeHuil 0 YUCJIAX U YMCJIOBBIX CHCTEMAX; OBJIAJICHUE
HABBIKAMM BbIYUCJICHUH
1.1 BeimonHATh, coyeTas yCTHbIE M  NHUCBMEHHBIE IPUEMBI,
apupMeTuyecKkue JeUCTBUS C JEHUCTBUTENbHBIMU YHCIIAMH,
CpaBHUBATh JEHUCTBUTEIbHBIE YHWCIA; HAXOAUTh 3HAYEHUS
YHCIIOBBIX BBIPAXKECHUI; IEPEXOIUTH OT OJHOM (POPMBI 3amucu
YHCEJI U BBIPAXKEHUN K APYTOr
1.2 OKpyrisaTh JEWCTBUTENbHBIE YKCIIA, HAXOJIUTh MPUOJIMKEHUS
YHCEJl, BBIIOJHATh NPUKUAKY PE3YJbTaTa BBIYMCIEHUH, OLIEHKY
YHUCJIOBBIX BBIPAXKEHUMN
1.3 N300paxaTh AEWCTBUTEIbHBIE YHCIA TOYKAMH Ha YHUCIOBOMN
IIPSIMOM
2 OBjagenne npuéMaMu BBINIOJHEHUS TOXKAECTBEHHbIX MPeodpa3oBaHui,
pelieHMs] YPABHEHU M HEPAaBEHCTB; YMEeHHe COCTABJIATH U UCCJIeI0BATH
ajiredpanyecKue Moje/IM, MHHTEPINPETHPOBATh NMOJYYEHHbIH pe3yJabTaT
2.1 CocTaisATh OyKBEHHBIE BBIPAKEHUS U (POPMYIIBI IO YCIOBHSIM
3a/1a4, HaXOAUTh 3HAaU€HHs] OYKBEHHBIX BBIPAKEHHI
2.2 BBITIONHATE IEUCTBUS CO CTENEHSAMHU C LEIBIMM IOKa3aTEIsIMHU,
C MHOTOWIEHAaMU U anreOpandyeckKuMU JpoosiMu
2.3 BbINONHATE pa3nokeHre MHOTOYJIEHOB Ha MHOKUTEIN
2.4 BbBINONHATE TOXAECTBEHHbIE MPEOOpPa30BaHMS PpPalMOHAIBHBIX
BBIPAKEHUU
2.5 [IpuMeHATh cBOMCTBA apU(PMETUUECKUX KBAAPATHBIX KOPHEH 1JIs
npeoOpa3oBaHUsl  YWCJIOBBIX  BBIPAXKECHHH, CoZIepaKaIINX
KBaJpaTHbIE KOPHU
2.6 Pewate nuHeitHbIe, KBaAPAaTHBIE YPABHEHHS U pallMOHAIbHbBIE
yYpaBHEHUS, CBOJAIIMECS K HHUM; CHUCTEMBI ABYX JIMHEWHBIX
YpaBHEHUI U HECIOXKHBIE CUCTEMbl YPABHEHUHN CTENIEHU HE BbIIIE
BTOPOM
2.7 Pemate nuHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHON U HUX
CUCTEMBI
2.8 [TpumensaTs rpadudeckre METObI MPU PEIICHUN ypaBHEHUH,
HEPABEHCTB U UX CHUCTEM
2.9 PemaTe TeKCTOBBIE 3alayd, B TOM YHUCJE 3a/1ayd, CBSI3aHHbIE
C OTHOIICHUSIMH, POTIOPLIMOHATBHOCTBIO, IPOOSIMHU, TPOLIEHTAMHU
3 YMeHune npuMeHsITbh CHMBOJIbI, MOJI€JIM M CXeMbI [IJIfl pellleHus 3a/1a4
3.1 Pemiats TekcTOBBIE 33/1aUd ¢ TIOMOIIBIO YPaBHEHUI, HEPABEHCTB
U HUX CHCTEM, HWHTEPIPETHPOBATH IOJYYEHHBIE PE3YJIbTATHI,
IPOBOAUTH OTOOP PELIEHUH UCXO/IsI U3 CMbICIIA BETUYHH, JAHHBIX
B YCIJIOBUH 33/1a4
4 PazBuTrHe yMeHHUs HMCHOJIb30BATH (QYHKIUM /s pelleHus 3a1a4

M OIIHUCAHHUA 3AaBUCHMOCTEl

41 |

[Tonb30BaThHCS CUCTEMOU KOOpAHHAT Ha INIOCKOCTHU




4.2

Omnpenenars 3HaueHrue QYHKIMU 110 3HAYEHUIO apryMEeHTa

4.3 Omnpenensate cBoiicTBa (GYHKIUM (IPOMEXKYTKH BO3pacTaHus,
yObIBaHMS, TMPOMEXYTKM  3HAKOIOCTOSHCTBA,  HauOOJbIIee
Y HaMEHbIIIee 3HaYeHus1) 1o €€ rpaguky

4.4 Ctpouth rpapuku U3y4eHHBIX (GyHKIIUNA, OIMCHIBATH UX CBOWCTBA

OBiaieHre cnocod0aMu TMPEACTABJEHUS CTATHCTHYECKMX JIAHHBIX;
¢GopmupoBanue 3HAHUN O MNPOCTEHIIUX BEPOATHOCTHBIX MOJEJISAX;
YMeHHeE OLICHUBATH BEPOSITHOCTH COOBITHI NPHU NPUHATHH PelleHU

6.1 W3Bnekarb HHQOpMAIMIO, NPEICTaBICHHYIO B TaOiauIax, Ha
auarpammax, rpadukax

6.2 OnuceIBaTh JaHHBIE C ITOMOIIBK CTATHCTUYECKHUX MOKa3aTesei:
CpPEAHUX 3HAYECHUU U MEp pacCenBaHUs

6.3 Pematp 3amaun myTéM OpraHHM30BaHHOIO Mepedopa BO3ZMOKHBIX
BAapUAHTOB, a TAKXKE C UCIOJIb30BAHUEM KOMOMHATOPHBIX IPAaBUI
Y METOJ0B

6.4 Brranciars cpenHre 3Ha4eHUs pe3yabTaTOB U3MEPEHUIN

6.5 HaxoauTh 4acTOThl YMCIIOBBIX 3HAYEHUN W YacTOTHI COOBITHH,
B TOM YHUCJIE C TOMOILBIO U3MEPEHUI U HAOIIOAEHU I

6.6 Haxonutb BEpOATHOCTH CIy4YalWHBIX COOBITHA B  ONBITAX
C PaBHOBO3MOYKHBIMHU 3JIEMEHTaPHBIMHU COOBITUSIMU

6.7 Hcnonp3oBath rpapuyeckue MOJAETU: JIEPEBO  CIy4allHOTO

AKCIEPUMEHTA, TUarpaMMbl DWJiepa, YUCIOBYIO NPSIMYIO

Ymenue NPUMEHATDb U3YUCHHbLIC MIOHATHUHA, PE3YJabTAaTbl, METOAbI J1JIH
peiceHus 3aJa4v IPAKTHYCCKOIo XapakTepa M 3ada4 H3 CMCEKHBIX
AUCIHUIIIINH

7.1

Pemate pacu€THple 3adayu; pemiaTh 3a7adyd, CBA3aHHBIC
C OTHOIICHUSIMH, TMPOIMOPIIMOHATBLHOCTEIO BEJIMYMH, JIPOOSIMHU,
IPOLICHTaAMU; M0JIb30BAThCS OIICHKOM u MIPUKHUIKOM;
WHTEPNPETUPOBATH PE3YIbTAThl PEUICHUS 3a7a4 C YUYETOM
CBOMCTB paccMaTpUBAEMbIX OOBEKTOB

7.2

[Tonp30BaThCA €AUHUIIAMU W3MEPEHUS JJIMHBI, MACChl, BPEMEHH,
CKOpOCTH, IUIOIIaAN, 00bEMA; BhIpakaTh OJIHU €IUHUIIBI Yepes
npyrue. OcymecTBiIsATh pacu€tbl mo (opmysiaM, COCTaBIAThH
(bopMyIIBI, BEIpAXKAIOIINE 3aBUCIMOCTH MEXK/Ty BETMIYMHAMU

7.3

CocraBnsaTe anreOpandeckue MOJEIW B BUJEC ypaBHEHH,
HEPAaBEHCTB M CHUCTEM IO YCIOBHIO 3aJayd; HCCIEA0BATh
IOCTPOEHHBIE MOJIETN

7.4

OnuceiBaTh € TMOMOIIBIO  (YHKIMA 3aBUCUMOCTA  MEXKIY
BEJIMYMHAMU; HHTEPIPETUPOBATH I'paUKK 3aBUCUMOCTEHN

7.5

CTpOI/ITb ICOMCTPHUUCCKHC MOACIN C HCIIOJIb30BaAaHHUECM
I'COMCTPHUCCKHX MOHITUH U CI)EIKTOB, HAaXOAUTb 3HA4YCHHA
IrCOMCTPHUUCCKUX BCIINYHNH

7.6

N3Bnexats nHGOpMaIHiO U3 TaOIUII, AUArpamMM U rpaduKoB

7.7

Pewate 3amauu, TpeOyrolme CcHUCTEMaTHYECKOro mnepedopa
BAapHAHTOB; OLICHUBATh BEPOATHOCTH CIYYaHBIX COOBITHIA

YMeHue onpeaeasite M 00001IaThL TOHATHSI, HAXOAUTH AaHAJOIMH,
KJIacCH(PUUUPOBATH 00bEKThI, CTPOUTH JIOTUYECKHE PACCYKTEHUSI




8.1

[IpoBOoIUTH MOKA3aTENbHBIE PACCYXACHUS NpPHU PEIICHUH 3ajad,
OIICHWBATh  JIOTMYECKYI0  MPABWIBHOCTh  PACCYXKICHUH,
pacno3HaBaTh OMMMOOYHBIC 3AKITFOYCHUS

9 knacc
Mera- Kon IIpoBepsieMble peAMeTHbIE TPEOOBAHUS
npeaMer- | MpoBe- K pe3yJbTaTaM 00y4eHust
HbIH pseMoro
pe3yib- | Tpedo-
TaT BaHMS
1 Pa3BuTHe npeacTaBaeHUil 0 YHCIAX M YHCIOBBIX CHCTEMAX; OBJIA/IeHHE
HABBIKAMM BbIYUCJICHUH
1.1 BeimonHATh, coyeTas yCTHbIE M  NHUCBMEHHBIE IPUEMBI,
apupMeTudecKue JEeHUCTBHS C  PalMOHAIBHBIMH  YHCIIAMU,
CpaBHMBATh JCUCTBUTEIbHBIE YHCJIA; HAXOJUTh 3HAYCHUS
CTEMEHEW C MeNbIMH TIOKAa3aTesIMU W KOPHEH; BBIYUCIATH
3HAUYEHUS YUCIOBBIX BBIPAXKECHUM; MEPEXOAUTH OT OJHOU (POPMBI
3alUCH YUCEN K APYTrou
1.2 OKpyrisTh JI€UCTBUTENBHBIC YHWCIA, BBIMNOJHATh HPUKUIKY
pe3yJibTaTa BBIUUCICHUM, OLIEHKY YHUCIIOBBIX BBIPAKCHUN
1.3 N300paxars yucia TouKaMy Ha KOOPAUHATHOU MPSMOM
2 OBjagenne npuéMaMu BBINIOJHEHUS TOXKAECTBEHHbIX MpPeodpa3oBaHui,
pellleHUus1 yPABHEHHI M HEPABEHCTB; YMEHHE COCTABJIATH M HCCIE0BATh
ajiredpanyecKue MojeJIH, HHTEPNPETHPOBATH MOJYy4YeHHbIN pe3yJbTaT
2.1 CocraBnsATh BbIpaXEHUST U (QOPMyJBI IO YCIOBHSIM 3ajiad,
HaXOJIUTh 3HAYEHUSI BBIPAKECHUI
2.2 BeInonHATh OEWCTBUS CO CTENEHSIMU C IEIBIMHM TOKAa3aTeJISIMU
U KOPHSMH, C MHOTOYICHaMH, anreOpandecKuMu JApoOsMu
Y UPPALMOHAITBHBIMU BBIPAKEHUSMHU
2.3 BbINONHATE pa3iokeHrne MHOTOYJIEHOB HA MHOXKUTEIN
2.4 BBINONMHATE TOXAECTBEHHBIE MPEOOpPA30BaHUS PAIMOHATBLHBIX
BBIPAKCHUN
2.5 [IpuMeHATh cBOMCTBA apU(PMETUUECKUX KBAAPATHBIX KOPHEH 1JIs
npeoOpa3oBaHus ~ YHUCIOBBIX  BBIPAKEHUI, coJIepKaIux
KBaJ[paTHbIC KOPHU
2.6 Pemiats nuHEHHbIE, KBaJpaTHbIE YypaBHEHHS W YpaBHEHWUS,
CBOJSIIMECS] K HUM, paAlUOHAJIbHBIE YpPABHEHUS, CHCTEMBI
JIMHEWHBIX YPAaBHEHUN U U3YUYEHHBIE CUCTEMbI HEJIMHEWHBIX
ypaBHEHUI
2.7 Pemlares nMHEVHBIE W KBagpaTHbIE HEPABEHCTBA C  OJHOU
IIEPEMEHHON U UX CUCTEMBI
2.8 [IpumensTh rpaduueckue METOMbI MPU PEUICHUU YPaBHEHUH,
HEPABEHCTB U UX CUCTEM
2.9 Pemars 3agaun, B TOM  YHCJIE  3aJa4d, CBS3aHHBIE
C OTHONICHHSIMH, TPOMOPIIMOHAIBHOCTBIO BEIWYWH, JIPOOSIMH,
IPOLICHTaMHU
3 YMeHue NpUMEeHSATh CHMBOJIbI, MO U CXeMBbI Il pelieHus 32124




3.1

Pemars TekCTOBBIE 331a4H, UCITONIB3YS PA3TUYHBIE U3YUYEHHBIE
METOAbl W  ANrOPUTMbI, HWHTEPHOPETUPOBATH  IOJyYECHHBIE
pe3yJIbTaThl, MPOBOJUTH OTOOP pEIICHUH UCXOIs U3 CMbICIa
BEJINYVH, JAHHBIX B YCIOBUHU 3a1a4U

PazBuTHe yMeHHsI MCHOJb30BaTh (QYHKIUM sl PpelleHus 3aaad
U ONMCAHNS 3ABUCUMOCTeil

4.1 [Tosb30BaTHCA CHCTEMOM KOOPAUHAT HA MNIOCKOCTH

4.2 Omnpenenars 3HaUYeHNUE (YHKIIMH 110 3HAYCHUIO apTyMEHTa

4.3 Omnpenenarb cBoicTBa (GyHKIMH (IIPOMEXKYTKA BO3pacTaHWs,
yObIBaHMSI, TPOMEXKYTKHM  3HAKOIOCTOSHCTBA,  HaWOOJIbIIEe
Y HauMEHBIIIee 3HaYEHUs) TI0 TpaduKy

4.4 Ctpouth rpapuku n3y4eHHBIX (GyHKIIUA, OIMCHIBATH UX CBOMCTBA

4.5 Pemmate 3a1aun, CBSI3aHHBIE C YUCIIOBBIMU MOCJIE0BATEILHOCTIMU

4.6 Pacnio3naBaTh apupmMeTHYeCKUe U T€OMETPUUECKUE MTPOTPECCUM;

pemaTh 3aJa4l ¢ IpuMeHeHrueM (HopMyJ1 OOIIEro YjieHa U CyMMBbI
IIPOTrPECCU

OBJiageHne cnocod0aMu TMPEACTABJIEHUS CTATUCTHYECKHX JAHHBIX;
¢GopmupoBanue 3HAHUN O MNPOCTEHINIUX BEPOATHOCTHBIX MOIEIAX;
YMeHHE OIIEHUBATH BEPOSITHOCTH COOBLITHI NIPH NPUHATHM PellleHu i

6.1 W3Bnekate wuHpOpMaNNiO, MPEACTABICHHYIO B TaOiuIlaxX, Ha
JuarpaMmax u rpadukax

6.2 Pemiats 3amaun myTéM OpraHM30BaHHOIO Tepedopa BapUaHTOB,
a TAK)Ke C UCIOJIb30BAaHUEM KOMOMHATOPHBIX MTPaBUI U METO/OB

6.3 Hcnonb3oBaTh omnucaTenbHbIE MapamMeTphl JjIsi  MacCHUBOB
YUCJIOBBIX JAaHHBIX, B TOM YHUCJIE CPEIHUE 3HAYCHUSI U MEPbI
paccerBaHuUs

6.4 HaxoauTh 4acTOTHI 3HAYEHUH U YaCTOThI COOBITHS, B TOM YHCJIE
MOJIB3YSCh PE3YyJIbTaTaMU U3MEPEHUIN U HAOIIOACHUN

6.5 Haxonutb BEpOSTHOCTH CIy4YalHBIX COOBITUH B HM3YyYEHHBIX

OIIbITaX, B TOM YHCJIC B OIIbITaXx C PAaBHOBO3MOXHbBIMHU

AJIEMEHTApPHBIMU COOBITHSIMH, B CEPUSIX UCIBITAHUN 10 MEPBOTO
yCIiexa, B CEpUAX UCIIBITaHUM bepHyIumn

Ymenue NMPUMEHATHb HM3YYCHHBIC NMOHATHUH, PE3YJIbTAaTbl, METOAbI IJi
pemIcHus 3ajJav IPAKTHYECKOI0 XxapakTepa H 3ajJad M3 CMEKHBIX
AUCHUIIIINH

7.1

Pemate pacu€tHele 3ajmaud; pemarh 3aJayd, CBSI3aHHBIC
C OTHOIICHUSIMH, TMPOIOPIIMOHATBLHOCTBIO BEIHMYHMH, JIpPOOSMHU,
MPOLICHTaAMU,; M0JIb30BaThCS OIICHKOM u MIPUKHUIKOM;
VHTEPIPETUPOBATH PE3YJIbTATHl PELICHUS 331a4 C YYETOM
CBOMCTB paccMaTpHBAaEMbIX 0OBEKTOB

7.2

[Tonp30BaThCA €AUHUIIAMH U3MEPEHUSI JUIMHBI, MAacChl, BPEMEHHU,
CKOPOCTH, IUIONIAAH, 00hEMA; BhIpakaTh OJIHM €IWHUIIBI Yepe3
npyrue OCyecTBIsATh pacu€Thl o GopMyJiaM, COCTABIATh
(dbopMyJIb, BEIpAKAIOIINE 3aBUCUMOCTH MEXTy BeJTMYUHAMHU

7.3

CocraBnsate anreOpamdeckue MOJCIM B BHJAEC YpPaBHEHUH,
HEPABEHCTB M CHUCTEM II0 YCIOBHUIO 3aJayd; MCCIEI0BaTh
MMOCTPOCHHBIE MOJEIN

7.4

OnuceiBaTh € TMOMOIIBK (PYHKIMA 3aBUCHUMOCTH  MEXKITY
BEITMYMHAMU; HHTEPIIPETUPOBATH TPAPUKHA 3aBUCUMOCTEMN




7.5 CTpouTh  rE€OMETpPUYECKHE MOJAEIM C  HUCIOJIb30BAaHUEM
r€OMETPUUYECKUX TMOHATHH U (PAKTOB, HAXOAUTH 3HAUCHUS
Tre€OMETPUUECKUX BEIUYUH

7.6 N3BnekaTs nHGOpMALIMIO U3 TAOIUIl, TMarpaMM U rpaduKoB
1.7 Pemate 3amaum, TpeOyromme CcHCTEMaTHUYECKOTO mepedopa
BapHAHTOB; OIICHUBATh BEPOATHOCTH CIYYAHBIX COOBITHIA
8 YMeHue onpenesiTh NOHATHSA, CO31ABATh 00001EHUsI, YCTAHABJIUBATD

AaHAJIOI'nH, KHaCCI/I(l)I/I]_lI/IpOBaTI), CaMOCTOATECJIBHO BLIﬁI/IpaTL OCHOBaHUuHA
U KpuTepuu JIJad KJIaCCl/I(l)I/IKa]_[Hl/I, YCTaHaBJIUuBaTh NPUYUHHO-
CJICACTBCHHLIC CBHA3H, CTPOUTH JIOTUYECCKHE PaACCYKICHUA, N€J1aTb
YMO3AKJ/IIOYCHHUSA (I/IHHyKTI/IBHbIe, ACAYKTUBHBIC H II0 aHa.]'IOFI/II/I)
H BbBIBO/JbI

8.1 [IpoBoauTE NOKa3aTEIbHBIE PACCYKICHUS IPU PEIICHUW 3aaad,
OLICHUBATh JIOTUYECKYIO IIPAaBUJIBHOCTD pacCyXIeHUN,
pacrno3HaBaTh OIIMOOYHBIE 3aKIIFOUEHUS

Pabouass mporpamma mo anrebpe mns 7-9 KIaccoB MPEACTaBIsieT COOOW IENOCTHBIM JTOKYMEHT,
BKJIFOYAIONTUN pa3JeNibl: IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHHUS y4eOHOTO IMpeaMmeTa «AJredpay,
coJiep’kaHue yueOHOro mpeaIMeTa; TEeMaTUYeCKoe MIaHUPOBaHUE.




