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Pa3gen 1. IlosicHuTEALHASA 3aIIHCKA
Pabouast mporpamMma o anredpe cocTaBlieHa Ha OCHOBAaHUH CJIEAYIONNX HOPMAaTUBHO- TIPABOBBIX
JOKYMEHTOB!:

e 3akona ot 29.12.12r. Ne 273 — @3 «O06 o6pazoBanuu B Poccuiickoit deneparumny;

o ®denepanbHOr0 KOMIIOHEHTa TOCYJApCTBEHHOTO CTaHAapTa (OCHOBHOrO 00IIero oOpa3oBaHHUsA) IO
MaTeMaTHuKe, YTBEp)KICHHOro mpukazom MunooOpazoBanusi Poccun ®I'OC OO0 (DenepabHOTO
TOCYJapCTBEHHOTO 00pa30BaTEeNbHOTO CTAHIApPTa OCHOBHOI'O 00IIEro 00pa3oBaHMs, YTBEP)KICHHOTO
npuka3zoM MunuctepcTBa oopazoBanus PO Ne 1897 ot 17.12.2010r);

e [Ipuka3 MunucrepctBa obpasoBanus OpeHOyprckoi odsactu ot 15.07.2021r. Ne 01-21/1170 «O
¢dbopmupoBaHNUN y4eOHBIX IJIAHOB U KOPPEKTHPOBKE OCHOBHBIX 00pa30BaTebHBIX porpamMm B 2021 -
2022 yuyeOHOM romy»;

e VYyebnoro miana MAOY «Anmanackoit COL» 2021-2022 y4. rox;

e Aunre6pa. CoopHuK pabouux mporpamm. 7 — 9 xjaccel : yde0. mocobuwe miis oOmieoOpaszoBar.
Opranmsanuii / [ coct. T. A. bypmuctposa]. — 3-e u3a. — M. : [Ipocsemenue, 2018. — 96 c. — ISBN
978-5-09-052113-0.

Hacrosmas pa6ouast nporpamma pa3paboTaHa B COOTBETCTBHH C OCHOBHBIMU MOJIOKEHUSAMU (eepanibHOro

roCy/1lapCTBEHHOI'0 00pa30BaTENIbHOTO CTaHJapTa OCHOBHOTO 00I1IEro 00pa3oBaHus, INIAHUPYEMbIMU

pe3ylbTaTaMi OCHOBHOTO 00111ero o0pa3oBaHus M0 MaTeMatuke, TpeboBaHusIMU OCHOBHOM
obpazoBatensHOU iporpaMMel MAOY «Anannckoit COLLI»u opuenTrpoBana Ha paboTy 1o yueOHO-

METOJIMYECKOMY KOMILIEKTY:

1. Hopodeer I'.B.Anrebpa. 9 xmacc: yueonuk / I'.B. Jopodees, C.b. CyBoposa, E.A. Bynumosud,
JI.B. Ky3nenosa, C.C. Munaesa, JI.O. PocnoBa. -M.: «IIpocsemenue», 2015.

Pabovas mporpamMma BBITIOJIHSIET IBE OCHOBHbIE (YHKYUUL:

—  Hugopmayuonno-wemoouueckan GyHKIUS TO3BOJSET BCEM YYacTHUKaM 00pa3oBaTeNbHOTO
mpolecca MoIy4YuTh MPEACTaBICHHUE O IeNAX, COACPKAHUH, 00IIel cTpaTeruu o0y4yeHus, BOCIUTAHUS U
pa3BUTHS, YYAIIUXCS CPEACTBAMH JJAHHOTO Y4€OHOTrO MpeaMeETa.

Opzanuzayuonno-nnanupyrowiana (QyHKUUS TpEIycMATpUBAaeT BBIIEICHHE JTalloB OOYy4eHHS,

CTPYKTypUpOBaHHE Y4eOHOTO MaTepuasna, OMpeIesieHHE €ero KOJIWYECTBEHHBIX U KaueCTBEHHBIX

XapaKTepUCTHK Ha KaXJOM U3 3TaloB, B TOM YHUCIE JUISl COJEP)KATEIIbHOIO HAIOJIHEHUs

MIPOMEXKYTOUYHOM aTTeCTaIlluU yJaIuXcsl.

N3yyenne mareMaTHKM HAa CTYNIEHH OCHOBHOIO o0mero o0pasoBaHus HANPaBJIEHO Ha

AOCTHIKEHHE CIICAYIOIIUX [eIeH:

OBJIAJICHUE CHUCTEMOW MaTeMaTHMUeCKUX 3HAHUM M yMEHUH, HEOOXOAMMBIX [UIsl NPUMEHEHUS B

MIPAKTUYECKON AESITETbHOCTH, U3yUYEHUS! CMEKHBIX JUCLMIUINH, IPOIOJIKEHUS] 00pa30BaHus;

— (dopmupoBaHNe KaueCTB JTUYHOCTH, HEOOXOTUMBIX YEJIOBEKY JUIS MOJHOIEHHON KH3HU B COBPEMEHHOM
o0IiecTBe: SICHOCTh U TOYHOCTh MBICIH, KPUTUYHOCTHh MBILIUICHUS, UHTYHIIMS, JIOTUYECKOE MBIIICHHUE,
AJIEMEHTHl  AITOPUTMUYECKOM KYJIbTYpbl, IPOCTPAHCTBEHHBIX IPEACTABICHHUM, CHOCOOHOCTh K
IIPEOIOJICHUIO TPYIHOCTEM;

— (opmupoBaHHe MpeAcTaBICHUN 00 UIesX U MEeToJaX MaTeMAaTUKH KaK YHHBEPCAJIbHOTO S3bIKa HAYKH U
TEXHHUKH, CPECTBA MOJIETUPOBAHUS IBJICHUM U IPOLIECCOB;

— BOCHHUTaHHE KYIbTYPhl JMUYHOCTH, OTHOIICHUS K MaTeMaTHKE KaK K 4aCTH OOIIEYEIOBEYECKON KYIbTYPHI,
MOHMMAaHHUE 3HAYUMOCTH MaTEMATHUKH JIJIsl HAYYHO-TEXHUYECKOTO Mporpecca.

3agaum yyeOHOro nmpeamera

Matemaruueckoe oOpa3oBaHHE B OCHOBHOM WIKOJIE CKJIAABIBAETCS W3 CIEAYIOUIUX COJEPKaTEIbHbBIX

KOMIIOHEHTOB (TOYHBIE Ha3BaHUs OJIOKOB): apugmemuxa; ancedpa; 2eomempus, I1eMeHmbl KOM-

OUHamopuxu, meopuu 8eposimHocmel, cmamucmuku u ao2uku. B cBOell COBOKYMHOCTH OHH OTPa)KaroT

OoraTelii OMBIT OOy4YEeHHWS MaTeMAaTHUKE B HAIIeW CTpaHe, YYUTHIBAIOT COBPEMEHHBIC TEHJICHIIUU

OTEYECTBEHHOW U 3apyOeKHON INIKOJIBI W TIO3BOJSIOT PEaM30BaTh IMOCTABIEHHBIC MEpell IIKOJIbHBIM

oOpa3oBaHHeM LeIM Ha HWH(OOPMALMOHHO €MKOM M NPaKTHUECKH 3HAYMMOM Marepuaine. OJTH Cojaep-

KaTelbHbIE KOMIIOHEHTHI, Pa3BUBAsCh Ha TMPOTSHDKEHUU BCEX JIeT OOydYeHHs, €CTECTBEHHBIM 00pa3oM

MePEeTIeTAI0TCS U B3aUMOJICHCTBYIOT B Y4EOHBIX Kypcax.

B pamkax yka3aHHBIX CO/IepPKATEIbHBIX JIMHUN PEIIaroTCs CIEAYIONUE 3a/1a4H:

— CHCTEeMaTH3allusl CBEJICHHI O YMCIIaX; U3yuYeHre HOBBIX BHIOB YHCJIOBBIX BBEIPAKEHUN U (POPMYIT;



COBEPILICHCTBOBAHHE NPAKTUYECKUX HABBIKOB M BBIYHUCIMTEIBHOM KYJIBTYpHl; NPUOOPETEHHE IIpaK-
THYECKUX HABLIKOB, HEOOXOIUMBIX IS IIOBCEAHEBHON KU3HHU;

(bOpMI/IpOBaHI/Ie MAaTEMAaTUYCCKOTO arinapara i pCuICHUA 3aJa4 U3 MaTCMAaTUKH, CMCKHBIX MPEIMETOB,
OKpY>Kalollel peaIbHOCTH;

pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOAUMOI0, B YACTHOCTH, JUIsl OCBOCHHSI Kypca HH(POpMaTH-
KM; OBJIQJICHUE HAaBBIKAMU JICIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE BOOOpaXKEHUS, CIIOCOOHOCTEN K MaTEMaTHUYEeCKOMY TBOPUYECTBY;

BOXHON 3amavyell W3ydeHHs anreOpbl SBIAETCS IONMYyYCHHE IIKOJIbHUKAMH KOHKPETHBIX 3HAHHHA O
GYHKIUSAX KaK BaKHEHIIeW MaTeMaTH4ecKoW MOJENW IUIS ONMUCAHHS M HCCIeAO0BaHUSA Pa3HOOOPa3HBIX
MPOLIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, 3KCIOHEHLHUAIbHBIX, MEPUOJUYECKUX U Jp.), I
(dbopMUpOBaHUS Yy YUAIIUXCS MPEACTABICHUIN O POJIM MaTEMaTUKU B Pa3BUTHH LIUBHIIM3AINH U KYJIbTYpBI;
dbopMupoBaHue (QYHKIMOHAIBHONH TIPaMOTHOCTH — YMEHHMIl BOCHpPUHHMMATh U aHAJIU3UPOBATh
nH(pOpMaLIKIO, TPEICTABICHHYIO B Pa3iMYHbIX (opMax, MOHUMATh BEPOATHOCTHBIA XapakTep MHOTHX
pEaIbHBIX 3aBHCHUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE pAacUeThl B MPOCTEHUIINX
MIPUKJIAIHBIX 3aa4ax.

Paznen 2. O0masi XapakTepucTUKa Kypca

HpaKTI/I‘IECKaH HaIPaBJCHHOCTb KypcCa B JOCTHKCHUH oﬁyqamanncsl IVIAHUPYEMBIX JIMYHOCTHBIX,
METANIPEAMETHBIX U MPEAMETHLIX PE3YyJbTAaTOB.

I/I3yquHe MaTeMaTUKH B OCHOBHOM IIIKOJIE AaC€T BO3MOXHOCTb yHalIUMCA NOCTUYDL CJIICAYHOIIUX

pe3yIbTAaTOB Pa3BUTHUA:

1) B IMYHOCTHOM HANIPABJICHUH:
YMETh SICHO, TOYHO, I'PAaMOTHO M3J1araTb CBOM MBICIM B YCTHOM M MMCbMEHHOHM pe4Yd, IOHUMATh CMBICI
IIOCTABJIEHHOM 3a/1ayM, BEICTPAUBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U KOHTP IPUMEDBI;
YMETh pacClO3HaBaTh JIOTHYECKHM HEKOPPEKTHBIE BBICKA3BIBAHHS, OTIMYATh TUIOTE3y OT (QaKTa,
BbIpabaThIBaTh KPUTUYHOCTH MBILICHHS,
MPEJCTABIATh MATEMAaTHYECKYI0 HAayKy Kak c(epy YeloBEUYeCKOH JeATEIbHOCTH, IPEACTABIATh 3TaIlbl
€€ pa3BUTHs U 3HAYUMOCTbD I Pa3BUTHUS LIUBUIM3ALINY;
BbIpa0aThIBaTh KPEATHBHOCTh MBIIUICHUS, WHULIMATHBY, HAXOJAYMBOCTh, AKTUBHOCTH IIPH DPELICHUU
MaTeMaTU4YeCKUX 3a/1a4;
YMETb KOHTPOJIUPOBAThH MPOLECC U PE3YJIbTaT Y4eOHON MaTeMaTH4YeCKON AEsITEIbHOCTH;
BbIpPa0aTHIBaTh CIIOCOOHOCTh K SMOIIMOHAIBHOMY BOCHPHUSTHIO MaTeMaTHUYECKUX OOBEKTOB, 3ajad,
peLIeHUN, pacCyKACHUM.

2) B MeTanpeIMeTHOM HANpPaBJIeHUU:
UMETh NEepBOHAYAILHOE MpeJCTaBiIeHHE 00 HAesX M MeToJaX MaTeMaTHKH Kak 00 YHHBEpCaJIbHOM
SI3bIKE HAYKU U TEXHUKH, O CPEACTBAX MOJECIMPOBAHMS SIBJICHUN U IIPOLIECCOB;
YMETh BUJIETh MaTEMAaTUYECKYIO 3a/lauy B KOHTEKCTE MPOOIEMHON CUTYallMl B JPYTUX JAUCLUIIMHAX, B
OKpY>Karollen KU3HH;
YMETh BBIJBUTATh TUIIOTE3bI IPU PELIEHUN y4eOHBIX 33/1a4 U TOHUMATh HEOOXO0AUMOCTh X MPOBEPKU;
YMETb IPUMEHATh UHAYKTUBHBIE U JIEYKTUBHBIE CIIOCOOBI PACCYK/IEHUH, BUAETh Pa3INuHbIe CTPaTeTuu
pelieHus 3a1ay;
IIOHUMATh CYIIHOCTh aJTOPUTMUYECKHX NPEANHCAHWM M YMETh JEHCTBOBATH B COOTBETCTBHH C
[IPEAJIOKEHHBIM AITOPUTMOM;
YMETh CaMOCTOSITEIbHO CTAaBUTh LIEJIHM, BbIOMpaThb W CO3/1aBaTh AJITOPUTM JJISl PEHICHUS Y4eOHBIX
MaTeMaTHYeCKUX Mpodiiem;
yMETh IUIAHMPOBATh MW  OCYIIECTBIISATH JI€ATEIBHOCTh, HANPABICHHYIO Ha pEIICHHE 3aaad
HCCIIEA0BATENIBCKOI0O XapakTepa.

3) B mpeIMeTHOM HANPAaBJIEHHH:
OBJIa/IeTh 0a30BBIMU MOHATUSMH 110 OCHOBHBIM pa3fiefiaM COJEpKaHus; MPECTaBICHUIMU 00 OCHOBHBIX
M3y4aeMbIX MMOHATHAX KaK BAKHEHIINX MATEMAaTHYECKUX MOJIENAX, TO3BOJIIOIMINX ONUCHIBAaTh U U3y4aTh
peanbHbIE IPOLECCH] U SABJICHMUS;
yMeTh paboTaTh C MaTEMAaTUYECKUM TEKCTOM, TOYHO M IPaMOTHO BBIPaXXaTh CBOU MBICIHM B YCTHOM U
IIACbMEHHOU pe4y C IPUMEHEHUEM MATEMAaTU4ECKOM TEPMUHOJIOTUN U CUMBOJIMKY;



- pa3BUTh IPEICTABICHHE O YHUCIIE, OBJIAJETh HABBIKAMU YCTHBIX, MMCbMEHHBIX, MHCTPYMEHTAJIbHBIX

BBIYMCIICHH.

IleHHOCTHBIE OPHEHTHPBI COAEPKAHUA Kypca

MaremaTnueckoe 00pa3oBaHUE UIPAET BaXKHYIO POJIb, KaK B MIPAKTUYECKOH, TaK U B JyXOBHOW XKHU3HU
obmecTBa. [IpakTHueckass CTOpOHA MaTeMaTHYECKOro 0Opa30BaHMA CBsi3aHa C (POPMHPOBAHUEM CIOCOOOB
NESTEeNbHOCTH, JyXOBHAsA- C HHTEIUIEKTYaJbHBIM pa3BUTHEM 4YEJIOBEKa, (OPMHPOBAHUEM Xapakrepa U
o01Iel KyJIbTYpBI.

IIpakTHyeckasi MOJ€3HOCTh MaTeMaTHKH OOYyCJOBJIEHA TEM, YTO €€ IPEAMETOM SBISIOTCA
(byHIaMeHTalIbHBIE CTPYKTYPBl pPEAIbHOTO MHpa: MPOCTPAHCTBEHHBIE (OPMBI U  KOJINYECTBEHHBIC
OTHOIIECHHUA — OT IPOCTEHINMX, YCBAaUBAaE€MBbIX B HEINOCPEACTBEHHOM OIIBITE, JO JOCTaTOYHO CIJIOXKHBIX,
HEOOXOAWMBIX JUIS Pa3BUTUS HAyYHBIX M TEXHOJIOTMYECKUX HAeH. be3 KOHKpPEeTHBIX MaTeMaTHYeCKUX
3HAHMW 3aTPyJHEHO ITOHMMAaHWE IPUHIMIIOB YCTPOWCTBA M HCIOJIB30BAHUE COBPEMEHHOM TEXHMKH,
BOCTIPUSATHE U UHTEPIIPETALHS Pa3HOOOPA3HOUW COLMATBHON, YKOHOMUYECKOM, MOJUTUICCKON HHPOPMAIIHH,
Mas103(p(peKTUBHA NOBCEAHEBHAs NPAaKTUYECKas MAeATelNbHOCTh. KaXJIoMy uYelloBeKYy B CBOEH KHU3HU
MPUXOJUTCS BBIMOIHATH JOCTATOYHO CJIOXKHBIC PAacUeThl, HAXOJIUTh B CIPABOYHHKAX HYXHBIE (OPMYIBI U
IIPUMEHATh HX, BIAACTh IPAKTUYECKUMH ITPUEMAMH I'€OMETPHUYECKUX U3MEPEHUN M IOCTPOCHMM, YMTATh
nHpOpMaILMIO, TPEACTABICHHYIO B BUAE TaOMUI], IuarpaMM, TIpauKoB, MOHUMATh BEPOSTHOCTHBIN
XapakTep Cy4yalHbIX COOBITHI, COCTABIISTh HECIOKHBIE AJITOPUTMBI U .
be3 6a30Boii MaTeMaTH4eCcKOi MOATOTOBKM HEBO3MOXKHO CTaTh 00pa30BaHHBIM YEITOBEKOM.

B mikosie MaTemMaTHKa CIIy’)KAT OIIOPHBIM IIPEIMETOM JUIsL U3YYEHHSI CMEKHBIX AUCLIUAIIIMH.
B nocnenikosnbHOM KU3HU peaabHOW HEOOXOJMMOCTBIO B HAlllM JHU SIBJISIETCS] HEMPEPBHIBHOE 00pa30BaHuE,
410 TpeOyeT MoJHOLEHHON 0a30BoH 0011e00pa3oBaTeIbHON MOATOTOBKH, B TOM YHCIIE U MaTEMAaTUYECKOH.
W nakonen, Bce 0OJbIIE CHENUATBHOCTEH, IZIe HEOOXOAWM BBICOKHH YPOBEHb OOpa3OBaHHs, CBS3aHO C
HETIOCPE/ICTBEHHBIM TPUMECHEHHEM MaTeMaTUKH (IKOHOMHKA, OM3HeC, PUHAHCHI, (U3MKA, XUMUS, TCXHUKA,
nHpopmaruka, Ouonorust W ap.). Takum o00pa3oMm, pacHmUpsieTcs Kpyr MIKOJIBHHUKOB, JJS KOTOPBIX
MaTeMaTHKa CTAaHOBUTCS 3HAYMMBbIM IIPEIMETOM.
JUis KU3HM B COBPEMEHHOM OOIIECTBE BAXKHBIM SIBJISETCS (QOPMHUPOBAHHME MATEMAaTHYECKOIO CTHIIS
MBILJICHMSI, IPOSBISAIOUIETOCS B OINpPEAEICHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce mareMarnyeckou
JESTEeNbHOCTH B apCceHajl NPHEMOB M METOJOB YEJIOBEYECKOrO MBIIUICHHS E€CTECTBEHHBIM 00pa3oMm
BKJIFOYAETCSl MHAYKUUSA U AENyKLUs, 0000LIeHne U KOHKPETU3alHsl, aHaIu3 U CUHTE3, KiacCUpHUKaLMs U
cucreMaru3anus, abcrtparupoBanue U ananorus. OOBEKTh MATEMAaTHYECKUX YMO3AKIIIOUCHUH U TIPAaBUIIa UX
KOHCTPYUPOBaHMsSI ~ BCKPBIBAIOT ~ MEXaHM3M  JIOTMYECKMX  IIOCTPOEHHUH, BbIpabaThIBAIOT  YMEHHS
(dbopMynpoBaTh, 0O0CHOBBIBATh U JJOKA3bIBaTh CYKJIEHHS, TEM CaMbIM Pa3BUBAIOT JIOTHUYECKOE MBIILJICHUE.
Benymas poiab NpUHAANEKUT MaTeMaTHKE B (GOPMUPOBAHUH aJITOPUTMHUECKOTO MBIIIICHUS U BOCIIUTaHUH
YMEHHMM JeicTBOBAaTh MO 33aJaHHOMY aJrOpUTMy M KOHCTPYyHpOBaTh HOBble. B Xxozje pemieHus 3agau —
OCHOBHOH y4eOHOM JIeTEeIbHOCTH Ha YPOKax ajireOpbl - pa3BUBAIOTCS TBOpPUYECKas U MPUKIIATAHAS CTOPOHBI
MBIILIIEHHUS.
OOyueHne MareMaTHKe JlaéT BO3MOXHOCTb pa3BUBaTh Yy YYaIIMXCS TOYHYIO, S3KOHOMHYIO, H
MH(OPMALIMOHHYIO peyb, YyMEHHE OTOupaTh Hauboiee NOAXOJANINE S3bIKOBbIE (B  4YacTHOCTH,
CHUMBOJIMYECKHE, TpapHUeCcKUe) CpeaCTBa.
Maremarnueckoe 00pa3oBaHHME BHOCHUT CBOW BKJaA B (opMuUpoOBaHHE OOIIEH KYJIbTYyphl 4YelIOBEKa.
Heo6Xx0auMbpIM KOMITOHEHTOM 0O01IeH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAHUU SBISIETCA 00Iee 3HAKOMCTBO
C METOAAMHM MO3HAHUS JeHCTBUTEIBLHOCTH, IPEICTABICHUE O PEAMETE U METOJI€ MAaTEMATUKH, €0 OTJINYHUS
OT METOJIOB €CTECTBEHHBIX W TyMaHUTAPHBIX HayK, 00 OCOOEHHOCTSAX TNPUMEHEHUS MaTeMaTHUKU s
pelIeHNs HayYHBIX U MPUKJIAJAHBIX 3a/1a4.
M3yuenne MaTreMaTWKH CHOCOOCTBYET 3CTETHUECKOMY BOCIUTAHMIO YeNlOBEKa, MOHMMAHUIO KPacoTbl M
U3SIIECTBA MaTEeMaTHUECKUX PACCYKIEHUH, BOCHPUATHIO TE€OMETPUYECKHX (OpPM, YCBOCHHMIO UIEH
CUMMETPUHU.
HcTopusi pa3BUTHS MaTeMaTHYECKOTO 3HAHUS JAaeT BO3MOXHOCTH IOIMOJHUTH 3armac UCTOPUKO-HAYYHBIX
3HAaHUI LIKOJILHUKOB, C(OPMHUPOBATH Y HUX IMPEJCTABICHHUS O MaTeMaTHKe KaK YacTH OOIIeyeIOBEUeCKOM
KyIbTYpbl. 3HAKOMCTBO C OCHOBHBIMH HCTOPUYECKUMH BE€XaMH BO3HUKHOBEHUS U  Pa3BUTHUA
MaTEMaTHYECKON HayKH, C MCTOPHEHW BEIUKUX OTKPBITUN, UMMEHAMM JIOJECH, TBOPUBIIMX HAayKy, JOJKHO
BOMTH B MHTEIIEKTYaIbHBIM 0arax Kaxmaoro KyJIbTYpPHOTO YelloBeKa.

Mecto npeamera B 0a3MCHOM yueOHOM IJIaHe



Cornacno ¢denepasbHoMy OazucHOMY yueOHOMY IUIaHY JJIsi OOpa3oOBaTENbHBIX  YUPEKACHUIN
Poccuiickoit denepanun Ha u3ydeHue anreOpel B 7-9 Ki1acCaxOCHOBHOM IIKOJBI OoTBOAUTCA 315 4 u3
pacuera 3 4 B HEJIEINIO.

Pabouast mporpamma st 9 kiacca paccumtaHa Ha 3 4yaca B Henento, Bcero 102qaca. [TnmanupoBaHue
yaeOHOro Marepuaia mo ainredpe paccuntano Ha 102 yueOHBIX "aca COrIacHO KaJleHAapHO-TEMaTHIECKOMY
manupoBaHutona 2018-19 yueOHsIii rou.

N3MeHeHnsl, BHECEHHBIE B ABTOPCKYIO YUeOHYI0O IPOrpaMMy U UX 000CHOBaHUe:

B nHauane yueOGHOro roga nmanHoi Pabouel mporpammoil mpeaycMOTpeHO IMOBTOPEHUE MaTepuaia 8
Kimacca B 00béMe 2 dyaca. B COOTBETCTBMM ¢ IJIAHOM BHYTPH IIKOJBHOTO KOHTPOJS C IEJIBIO
U3Y4YCHUSIKAUYeCTBa MpenoaBaHUsAIPEIMETOB, BBIHOCHMBIX Ha UTOTOBYIO
aTTecTaluio,100aBIeHA0JHAaIMUHUCTPATUBHAS KOHTPOJIbHAsT paboTa: BXOJHAs MOHHUTOPUHIOBas paboTa
(3a kypc anreOpsl 8 kiacca). B cBsi3u ¢ 3TUM, U3MEHEHO COOTHOIIEHHE 4acoB Ha paszzien «O0o01ieHue u
cucTeMaru3auusi 3HaHud. MToroeass KoOHTposibHas paboTa», M BMECTO IPEAJIOKEHHBIX B aBTOPCKOU
nporpamme 12 gacoB, B paboueii mporpamMme 9 4acos.

Pazgea 3. Cogep:xanune yueOHOro npeamera, Kypca.

Pabouass mporpaMMa KOHKpPETH3HPYET COJIEepKaHHE MPEAMETHBIX TeM 00pa30BaTENIbHOTO CTaHIapTa U
MOKAa3bIBAET paclpe/iesieHne yueOHbIX YacoB 0 pasjienam Kypca.

Coaep:xanue Kypca ajaredpsnl 9 kiacca BKJIKYAET cJeAyllue TeMaTu4eckue 0JIOKH:

Ne | Tema KoimuecrBo | KoHTpobHbIe
4acoB padoThI
1 | I[ToBTOpeHue maTepuana 7-8 kiacca. 2
2 | HepaBencrna. 19 2
3 | KBagparnunas dyHkims. 19 1
4 | YpaBHEHUS U CUCTEMBl YPaBHEHHUH. 26 2
5 | ApudmeTndeckas v reOMETpUUYECKast MPOTPECCHUHU. 18 1
6 | Craructuka v BEpOSITHOCTb. 9
«O06001menne u cucremaTn3anus 3HaHui. MTorosas 9 1
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Otb6op coxepxkanusi OOYYCHHS OCYIIECTBISETCS HA OCHOBE CIEAYIONUX JUIAKTUYCCKUX TPUHITUIIOB:
COOTBETCTBHE 0053aTeTbHOMY MHUHHUMYMY COJIEpKaHHs OOpa30oBaHUsI B OCHOBHOHM IIKOJE; YCHUJIEHUE
OOIIEKyIbTYpHOM HANpaBICHHOCTM MaTepuana; y4€T MCUXOJIOro-eJarorniyeckux OCOOEHHOCTEH,
aKTyaJbHBIX JJII STOTO BO3PACTHOTO IMEPUOJA; CO3/IaHUE YCIOBUU JUIsi TMOHUMAHUS W OCO3HAHUs
BOCIIPUHUMAaEeMOro marepuana. B mpenimaraeMom Kypce anreOpbl BBIACISIOTCS CJeAyHolUe OCHOBHbIE
coJep:KaTeJbHbIe TUHUM

1.HepaBeHcrBa.

JleficTBUTENbHBIE YUCIAa KaK OECKOHEUHBbIE JAecATHYHbIe ApoOU. UHClIOBble HEpaBeHCTBA M MX
cBoiicTBa. [loka3aTenbCTBO YHMCIOBBIX MaJIredpandyeckux HepaBeHCTB. JIMHelHble HEpaBEeHCTBA C OJHOMN
NepeMEeHHON U uX cucTeMbl. TOUHOCTh MPUOIUKEHUS, OTHOCUTEIbHAATOYHOCTb.

OcHoBHas eJb — IO03HAKOMHUTh YYaIlMXCs CO CBOMCTBAMH YMCIIOBBIX HEPAaBEHCTB MU MX
IPUMEHEHUEM K pEIIeHUI0 3ajady (CpaBHEHHE W OICHKAa 3HAYeHUM BBIPAXKEHHH, [10Ka3aTelbCTBO
HEPaBEHCTB U Jp.); BbIpaboTaTh YMEHHE pellaTh JIMHEHHbIE HEpaBEHCTBA C OJAHOM MEpeMEHHON M uX
CHUCTEMBI.

W3ydyeHue TeMbl HAaUMHAETCS ¢ 00OOLIEHUS M CUCTEMAaTHU3al[ii 3HAHUW O IeMCTBUTENbHBIX YHCIIAX,
IIOBTOPEHHUS U3BECTHBIX y4allUMCS TEPMHUHOB: HaTypajbHbIC, LEIbIC, PALlUOHAIBHBIC, NCHCTBUTEIbHBIC
YHUCJIAa — U PAaCCMOTPEHMS] OTHOLIEHUH MEXAY COOTBETCTBYIOIMMH YHCIOBBIMH MHOKECTBAMM.

CBoiicTBa 4YMCIIOBBIX HEPABEHCTB WIUIIOCTPUPYIOTCS T€OMETPUYECKM W MOATBEPKIAIOTCSA
YU CIIOBBIMM ITpUMEPaMHU. PaccmMoTpeHne BoIpoca O PeIeHNH JINHEWHBIX HEPABEHCTB C OJTHOM NTEPEMEHHOMN
COIIPOBOXKJAETCSI BBEJCHUEM IIOHSATUH PAaBHOCWIBHBIX YPaBHEHMH U HEpPaBEHCTB, (HOPMYIHPYIOTCS
CBOICTBa pPaBHOCHUJILHOCTH YpaBHEHUN M HepaBeHCTB. IIproOpeTeHHbIe yyalluMucs yMEHHUS MOJIy4aroT
pa3sBUTHE IIPU PELICHUU CUCTEM JIMHEHHBIX HEPABEHCTB C OJHOM IepeMeHHoU. PaccMarpuBaeTcs BOIpoc o
JI0KA3aTeIbCTBE HEPABEHCTB. Y4YallMecs 3HAKOMATCA C HEKOTOPBIMU IpUEMaMH J0Ka3aTelbCTBA




HEPABEHCTB; CHUCTEMa YIPA)KHEHUN CONEPKUT 3HAUUTEIBHOE 4YHUCIO 3aJaHUi Ha INPUMEHEHHUE
amnrnapaTa HEepaBEHCTB.
2.KBagparnunas ¢gyHkuus

OyHKIMA Yy = ax* + bx + ¢ u ee rpadguk. CBoOWCTBAa KBaJApaTUYHOW (YHKIIMU: BO3pacTaHUE H
yObIBaHUE, COXpaHEHHE 3HaKa Ha MPOMEXYTKe, HauOoiblnee (HaMMeHbIee) 3HadeHue. PemeHue
HEPABEHCTB BTOPOU CTENEHU C OJTHON MEPEMEHHOM.

OcHOBHasi HeJIb — TO3HAKOMHUTH YYAIIMXCS C KBAApAaTHYHOW (YHKLIMEH Kak ¢ MaTeMaTHYeCKOM
MOJIENBIO, ONMCBHIBAIOIIEH MHOIME 3aBUCHUMOCTH MEXKIY PEAJbHBIMU BEJIWYMHAMHU; HAYYUTb CTPOUTH
rpa@uK KBaApaTUYHOW (GYHKUMM M YHTAaTh N0 Tpaduky ee CBOMCTB cHOpPMHPOBATH YMEHHE
UCII0JIb30BaTh I'papuyecKue MpeAcTaBiIeH sl PeIeHHs] KBaApPaTHbIX HEPABEHCTB.

N3yuenne TemMbl HadMHAETCS ¢ 00mero 3HakomMcTBa ¢ ¢yHKIHed y =ax” + bx + ¢
paccMaTpUBAIOTCS TOTOBblE TIpaUKU KBaJpaTHUHBIX (QYHKIMH W aHAIM3UPYIOTCA UX OCOOEHHOCTH
(Ha;mu4Ke ocu CUMMETPUH, BEPLIMHBI, HAIPAaBJIEHUE BETBEH, paclo0KeHHE 0 OTHOLIEHUIO K OCH X), IIPU
3TOM aKTUBHU3UPYIOTCS OOIIME CBEJEHHS O (QYHKIUAX, U3BECTHBIE yUalIUMCS U3 Kypca 8 Kiacca; yJaluecs
ydaTcsl CTpPOUTH Mapaboijly MO TOYKaM C Omopoil Ha ee cummerpuio. [lamee ciemyer Oosiee neTaabHOE
U3y4eHHE CBOICTB KBaJpaTUYHON (QYHKLMHU, OCOOCHHOCTEH ee rpaduka M MpUEMOB €ro mnocrpoeHus. B
CBSI3U C 3THUM pacCMaTpPUBACTCS MEPEHOC BIOJIb OCEH KOOpPAMHAT MPOM3BOJIBHBIX TpadukoB. LleHTpanbHbIM
MOMEHTOM TEMBI ABJISETCS 10Ka3aTeNbCTBO TOTO, YTO IpaduK JI000H KBagpaTHUHOW QyHKIMM Y = ax® + bx
+ ¢ MOXET ObITh NOJIyYeH C MOMOIIBIO CIBUIOB BJOJb KOOPAMHATHBIX OCE mapadosibl y = ax’®. Tenepp
yuamgecs 1no ko3d@uimeHTaM KBaJpaTHOIO TpeXdseHa ax*+ bx + ¢ MOT'YT NpPEeACTaBUTh OOIIMN BUA
COOTBETCTBYIOLIEH 11apaboJibl U BIYUCIUTH KOOPJUHATHI €€ BEPILINHBI.

B cucreme ynpakHEHHH 3HAUUTEIBHOE MECTO JOJDKHO OTBOJUTBHCS 3aJadyaM IMPHUKJIAIHOIO
XapakTepa, KOTOPbIe PEIaTCs C OMOPON Ha rpa@UuecKue MpeICTaBICHHS.
3.YpaBHeHuUs1 ¥ CHCTEMBbI YPABHEHMI

PanmonaneHble BbIpaxkeHus. JlonmycTuMble 3HaUY€HUs MEPEMEHHBIX, BXOJALIUMX B ajreOpanyeckue
BbIpaxkeHUs. TOXKJ1eCTBO, J10Ka3aTEIbCTBO TOXKIECTB. PerieHue menbix U ApoOHBIX YpaBHEHUH C OJHOM
nepeMeHHou. [Ipumepsl pelieHusT HEITMHEMHBIX CUCTEM YPAaBHEHUW C JABYMsI NEpEeMEHHbIMHU. Pelienue
TEKCTOBBIX 3ajau. ['paguueckas HHTepIpeTalys pelieHUs] ypaBHEHUN U CUCTEM ypaBHEHUH.

OcHoBHasi HeJlb — CUCTEMAaTU3UPOBATH CBEACHUS O PAllMOHAJIBHBIX BBIPAKEHUSAX U YpPaBHEHMUSIX;
[O3HAKOMHUTh YYallMXCs C HEKOTOPHIMM NPHUEMAaMM PEIIEeHUs ypaBHEHUH BBICIIMX CTENEHEeH, 00yuuTh
pelIeHn0 ApOOHBIX ypaBHEHMH, pa3BUTh YMEHHUE pELIaTh CUCTEMbl HEJIMHEHHBIX ypaBHEHUHN C JABYMs
IEePEMEHHBIMH, a TaKXe TEKCTOBbIE 3aJlauM; MO3HAKOMHUTh C MPUMEHEHHEM I'pauKOB AJIs UCCIeA0BaHUs
Y PELICHUs CUCTEM YPABHEHHM C IBYMS IIEPEMEHHBIMU U YPABHEHUH C OJJTHOW MEPEMEHHOM.

B nanHOll TeMe cucreMaTU3UpPYIOTCS, 0000IIal0TCA M Pa3BUBAIOTCS TEOPETHUECKHUE MPEICTABICHUS U
MPaKTUYECKUE YMEHMS Y4YalluXcsl, CBA3aHHbIE C palMOHAJIbHBIMM BBIPAXKEHUSIMH, YpPaBHEHUSIMH,
CHUCTEMaMHU YpPaBHEHMI. YTOYHSETCS M3BECTHOE M3 Kypca 7 Kilacca IOHATHE TOXKIECTBEHHOI'O PaBEHCTBA
JBYX palMOHAJIbHBIX BBIPAXKEHUH; €r0 COAepKaHUE PACKPBIBAETCS C JBYX MO3ULUN — alreOpandeckon u
¢dbyHKIIMOHATBHON. BBOANUTCS MOHATHE TOXKAECTBA, 00CYKIAIOTCS IPUEMBI JOKa3aTeNbCTBA TOXK/IECTB.

3HAYUTEIbHOE MECTO B TEME OTBOAUTCA PEIICHUI0O YpPaBHEHUW C OJHOHW TEPEeMEHHOM.
CucreMaTH3UpPYIOTCS W YIIyOJdSIOT 3HAHMSA, YYAIIMXCS O LEJbIX YPAaBHEHUSX, OCHOBHOE BHHUMAaHHE
yaenseTcsl peUIeHUI0 YPaBHEHUN TPETheW M YETBEPTOMl CTENEHM YK€ 3HAKOMBIMU y4alllMMCs pueMamu
— pa3JoXEHUEM HAa MHOXUTEIN M BBEIECHUEM HOBOHM mNepeMeHHOH. llpomormkaercss penieHue cCUCTEM
YpaBHEHHUM, B TOM YHCJIE pacCMaTPUBAIOTCS CUCTEMBI, B KOTOPBIX OJIHO YpaBHEHHUE MEPBOM, a Apyroe —
BTOPOM CTETEHH, U IPUMEPHI O0JIee CII0KHBIX CUCTEM.

B 3axntoueHue npoBoAUTCS rpaduyeckoe HCClel0BaHUE ypaBHEHUHN ¢ OHOM nepeMeHHoi. Boobmie
rpaduyeckas UHTepIpeTanus anredpanvyeckux BBIPAXKEHUM, ypaBHEHUH M CHCTEM JOJKHA LIUPOKO
UCIIO0JIB30BAaThCS IPU U3J10)KEHUU MaTepuasa BCed TEMBI.

4. ApudpmeTnyecKkas ¥ reoMeTpHYECKasi NPOrPeccuu
Apudmernueckas 1 reomeTpuueckas nporpeccu. Popmynsl N— rousieHa 1 CyMMbI NYJIEHOB
apu(pMeTHIecKoil U reoMmeTpudeckoil mporpeccuii. IIpocTeie U COXKHBIE TPOIECHTHI.

OcHoBHasi neJib — pacHIMPUTh NPEJCTABICHUS, YYallUXCSl O YHUCIOBBIX IOCIEJ0BATEIbHOCTSIX;
U3YYUTh CBOMCTBA apu(METHUUECKOW U reOMEeTPUUYECKON MpOorpeccuil; pa3BUTh YMEHHUE pelaTh 3a/laydu
Ha MPOLIEHTHI.

B nanHoli Teme BBOAATCS HEOOXOAMMBIE TEPMUHBI UM CHMBOJIMKA, B PE3yNbTaTe€ YEro CO3/Jaercs
COJIEp/KaTeNIbHAass OCHOBA JUIsl OCO3HAHHOTO H3Y4YEHHMS YHUCIOBBIX IIOCIEAOBATEIBHOCTEH, KOTOpPBIE
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HEOJIHOKPATHO BCTPEYANIMCh B MPEABIAYIIUX TeMax Kypca. BBeaeHue MOHATHI apuMETHYECKOH u
reOMETPUYECKON MPOrpecCcHil clieyeT OCYIIECTBIATh HA OCHOBE PACCMOTPEHHS MPUMEPOB U3 pealbHOM
Ku3HU. Ha KOHKpPETHBIX: mpUMepax BBOIATCS MOHSTHS MHPOCTBIX M CIOXHBIX HPOLIEHTOB, KOTOPbIE
MO3BOJISIIOT PACCMOTPETH OOJBIIOE YUCIO MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1ay.
S. CraTucruyeckue MCCae10BaHUS

I'enepanbHas COBOKYMHOCTh W BblOOpKa. PamxupoBanue nanubix. [lonuron wactor. MHTEepBanbHBIM
psaa. ['ucrorpamma. BeibopouHnas nucnepceusi, cpeiHee KBaApaTUYHOE OTKIOHEHHUE.

OcHoBHasi nejib — cQOPMUPOBATH MPEACTABICHUE O CTAaTUCTUUYECKUX HCCIEOBaHUSAX, 00paboTkKe
JAHHBIX U UHTEPIPETALNU PE3YIIHTATOB.

B nanHo#l TeMe npeacTaBieH 3aBeplIAONINil ()parMeHT BEPOATHOCTHO-CTATUCTUYECKON JIMHUU Kypca.
B He#ll paccmaTpuBarOTCS JOCTYIHBIE  y4YalIUMCS HPUMEPBl  KOMIUIEKCHBIX  CTaTUCTHYECKHUX
UCCJIEIOBAHUM, B KOTOPBIX HCHOJB3YIOTCS IOJIYYEHHBIE paHee 3HAHUS O CIy4alHBIX JKCIIEPUMEHTAX,
croco0ax MpeACTaBIeHUS JaHHBIX U CTATHCTUYECKUX XapaKTEPUCTHKAX.

XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH YYeHHKA (HA YPOBHe YUeOHBIX JAeiicTBH)

OcHoBHOE coJiepKaHue 10 XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIIBHOCTH YICHUKA
TeMaMm (Ha ypoBHE y4EOHBIX JCHCTBHIA)

Hepasencmea (19 u)




JleficTBUTEIIHLHBIE YHClIa.
OO0mue cBOCTBa HEPABEHCTB.
Pemienue JIMHEMHBIX
HepaBeHCTB. Pelienune cucrem
JIMHEHHBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.
Yro o03HA4YalT CJIOBA  «C
TOYHOCTBIO JI0 ...».

IIpuBoauTh IIpUMEPBI HAPPALMOHAIIBHBIX YHCell;
pacrno3HaBaTh PalUOHAIBHBIE W HUPPALUOHAIBHBIC YHCIIA;
n300pakaTh YHMClIa TOYKAMH KOOPAMHATHOW  MPSMOM.
HaxonuTte necATuuHble NPUOIMKEHUS pAlMOHANBHBIX U
HPPALMOHANIBHBIX YHUCEN; CpPaBHMBATb M YHOPAI0YMBATH

JIeHCTBUTEIIBLHEIC qHCa. OnuceIBaTh MHOKECTBO
JIEHUCTBUTENILHBIX uYHncell. Mcmonab3oBaTh B IMHMCHhMEHHOM
MaTeMaTHYeCKOM peun o0O03HaueHus | TpauvecKue
M300paXKeHUS YHUCIIOBBIX MHOKECTB, TEOPETUKO-

MHO>KECTBEHHYIO CUMBOJIUKY.

Hcnonb3oBare pasHble (HOpMBI 3amHMCH  MPHOIMKEHHBIX
3HAa4YeHUH; J1eNaTh BBIBOJBI O TOYHOCTH HPUOJIMKEHUS 110
3aMucH NPUOIKEHHOTO 3HAUCHHS.

@opmMynupoBaTh  CBOMCTBA  YHUCIOBBIX  HEPABEHCTB,
MJUTFOCTPUPOBATH UX HA KOOPJAMHATHOU MIPSIMOM, TOKAa3bIBaTh
anreOpandyecky; MPUMEHATh CBOMCTBA HEPAaBEHCTB B XOJE
pelleHns 3a1a4.

Pemiate nMHEHHBIE HEPABEHCTBA, CHUCTEMBI JIMHEHHBIX
HEpaBEHCTB €  OAHOM  mepeMeHHOoW.  Jlokas3pIBaTh
HEpaBEHCTBa, IMPUMEHsAS MNPUEMBI, OCHOBAHHBIE  Ha
OTpENICJICHUU  OTHOIICHUM  «OOJIbIIE» U  «MEHBIIEeY,
CBOMCTBaX HEpPaBEHCTB, HEKOTOPBIX KJIACCUYECKUX
HEpPaBEHCTBAX.

Pacno3naBate Ha uepTexax, PHUCYHKAX, B OKpYKaroUleM
Mupe TeoMmeTpuyeckue ¢Gurypsl. [IpuBOIUTH TMpPUMEpPHI
aHaJIOroB B OKPY’KAIOIIEM MHpe. N3o6paxarts
reoMeTpuyeckue GUTypsl U UX KOHPUTYpPAIUUA OT PYKH U C
WCIIOJIb30BAaHUEM YEPTEKHBIX HHCTpYMEHTOB. M300paxkaTh
reoMeTpuueckre GUrypsl Ha KiieTdatoi Oymare. M3mepsrs ¢
MOMOIIII0 MHCTPYMEHTOB U CpPaBHUBATh JUTHBI
oTpe3koB. CTPOUTH OTPE3KH 3aJaHHOW JIMHBI C TTOMOIIBIO
JINHENKH.

3HaTh MOHATHE KOOPJIWHATHOTO JIy4a, €AMHHUYHOTO OTpEe3Ka
Y KOOPJIMHATBI TOYKU. Y METh HAYEPTUTh KOOPAUHATHBIN JIy4
U OTMETUTh HAa HEM 3aJIaHHbIE 4YHUCJa, Ha3BaThb 4YHUCIIO,
COOTBETCTBYIOLEE JAHHOMY LITPUXY Ha KOOPAMHATHOM

Jyye.

Keaopamuunan ¢pynxyus (19 u)

Kakyro ¢yHKIMIO Ha3pIBalOT
kBagpatuuHoil. I'pajpuxk nu
cBOiicTBa  (yHKIMHU Faxz.
Cnsur rpaduka  QyHKIHH
y=ax“ BJOJb OCEHl KOOpJMHAT.
I'padux  ynkuuun }Pax2
+bx+c.

KBaaparHble HEPABEHCTBA.

Pacno3snaBaTh  KBagpaTHMuHyl0 (QYHKIUIO, HPUBOJIUTH
IIPUMEPBI KBaPATUYHBIX 3aBUCUMOCTENH3 PEATbHON JKU3HH,
(U3HUKHN, TEOMETPHH.

BouBiaTe myTéM HaOmrofeHud W 0000maTh OCOOEHHOCTH
rpaduka kBagpatuyHol (yHKIUU. CTpPOUTh M HU300pakaTh
cXeMaTH4YeCcKH rpaduKu KBaApaTUUHBIX (YHKLUH; BBIABIATH

CBOWCTBA KBaJApaTHMUYHBIX (YHKIUI MO uX rpapukam.
Crpouth Oosiee CiOXHBIE TpaQUKH Ha OCHOBE TpadUKOB
BCEX M3YUEHHBIX (DYHKITHA.

[IpoBoauTh pa3sHOOOpa3HbIE HCCIENOBAHUS, CBSI3AHHBIE C
KBaJpaTU4YHOMN yHKIMEN 1 e€ rpadukom.

BeimonnsaTe 3HAKOBO-CUMBOJINYECKUE NENUCTBUS c
UCIOJIb30BaHNEM (DYHKIIMOHAIBHON CHMBOJIMKH; CTPOUTH
pedeBbie KOHCTPYKLUHU c HCIIOJIb30BaHUEM
(YHKIIMOHATBHON TEPMHHOJIOTHH.

Pemarp kBagpaTHble HEpaBEHCTBA, a TaKXKe HEPaBEHCTBA,
CBOJSIIIMECS K HUM, NMYTEM HECIOXKHBIX MpeoOpa3oBaHui;




pelaTh CUCTEMBI HEPABEHCTB, B KOTOPBIX OHO HEPABEHCTBO
uin oba SBISIOTCS KBaapaTHbIMH. [IpuMeHsATH ammapar
HEPABEHCTB IIPU PELICHUH Pa3IMYHbIX 3a]ad.

enus u cucmemsl ypasnenui. (26u)

Ypasnu
PannoHanbHble  BBIpaKEHMS.
Llensie ypaBHeHHs. JpoOHBIC
YpaBHECHUS. Cucrembl
YpaBHEHUU c JIBYMS
IIEPEMEHHBIMH. Pemenue
3azay. I'padmueckoe

UCCIIEI0BAHNE YPAaBHEHUM.

Pacnio3naBsath
BBIpaKCHHS,

pallMOHANIbHBIE U
KJIaccu(uIupoBaThb
BBIPAKECHUSI. Haxonuth o0nacth olpeeNeHUs
pallMOHAIBHOIO  BBIPAXKEHMS;  JOKa3bIBaTh  TOXKJECTBA.
JlaBaTh TpaduUecKyr0 WHTEPHPETAHI0 (YHKIHMOHATIBHBIX
CBOWCTB BBIPAXEHUM C OJIHON NMEPEMEHHOM.

PacnioznaBath Lienble U IpoOHbIE ypaBHEHU. PemaTh nenbie
U 1pOOHBIE BBIPAXKEHUS, IPUMEHSISI pa3IMYHbIC TPUEMBI.
Ctpouts rpaduku ypaBHEHUH ¢ ABYMS IEPEMEHHBIMU.
KoHcTpynpoBaTh S5KBUBaJIEHTHBIE pEUEBbIE BbICKA3bIBAHUS C
UCIOJB30BAHUEM AITeOpanyeckoro M TIeOMETPUYECKOTro
A3bIKOB. Pemiate cucreMbl JBYX YpaBHEHUH C JByMs
[IEPEMEHHBIMH, UCII0JIb3YS IIUPOKUI HAOOp MPUEMOB.
Pemate TekcToBblE 3amaud  anreOpanvyecKkuM CrocoooM:
MIEPEXO/IUTh OT CJIIOBECHOW (POPMYIMPOBKU YCIIOBUS 3a/1a4u
K ayreOpandeckoi Mojeau MyTEM COCTaBJIECHUS YPaBHEHUS
WM CUCTEMbI YPAaBHEHUH; pellaTh COCTaBIEHHOE ypaBHEHUE
(cucteMy ypaBHEHMi); HMHTEPHPETHPOBATH  PE3YJbTaT.
Hcnons3oBarts (G yHKIIMOHaIbHO-TpaduyecKue
MIPEJCTABICHUS JUIsl PEIICHUs U UCCIIC0BAaHUs YpaBHEHUN U
CHCTEM.

HppairOHaJIbHBIC
panuOHaJIbHBIC

Apugpmemuueckan u ceomempuueckan npozpeccuu. (18 u)

Hucnossle
II0CJIE0BATEIBLHOCTH.
Apudmerndeckast mporpeccusi.
Cymma mepBbIX N 4IEHOB
apuMeTHYecKoil nporpeccuu.
['eomeTpuyeckas mporpeccusi.
Cymma  mepBbIX  NWIEHOB
TFEOMETPUUYECKON TPOTPECCHUH.
IIpocteie 51 CIIOKHBIE
npoueHTel. Cymma KBaJpaToB
NEePBBIX N HATYpaJIbHbIX YHCEI.

[IpuMeHsTh HMHIEKCHbIE O003HAYEHUs, CTPOUTH PEUEBbIE
BBICKA3bIBaHUSI  C  HUCIOJb30BAHUEM  TEPMHUHOJIOTHUH,
CBA3aHHOM C MOHATHEM MOCIEA0BATEIBHOCTH.

BbluMcnaTe  WiIEHBl  NOCIIEOBATEIBHOCTEH,  3aJaHHBIX
(dhopmysoit N-ro wieHa Wi peKyppeHTHON HOpPMYIIOii.
YcraHnaBnuBarTh 3aKOHOMEPHOCTh B [IOCTPOEHUHU
IIOCJIEI0BATEIILHOCTH, €CJIM BBIIMCAHbl MEPBBIE HECKOJIBKO
e€¢ uwieHoB. M300paxaTb uwiI€HBl IOCIEA0BATEIbHOCTH
TOYKaMHU Ha KOOPJAMHATHOM IUIOCKOCTH.

Pacnio3HaBaTh  apupMETHUYECKYI0 M  TI'€OMETPHYECKYIO
MIPOrPECCUU TMpHU pa3HbIX crnocobax 3anaHus. BeiBoauTh Ha
OCHOBE JIOKa3aTeNbHBIX pPAcCyXAeHUuN (opMyssl 001Iero
yjieHa apU(PMETHUYECKOH U TIeOMETPUUYECKOH Mporpeccui,

CYMMBI IepBbIXN YJICHOB apudMeTHIecKoi u
T€OMETPUYECKOM  MPOrpecCHMid;  pemarb  3aJa4d ¢
UCIOJIb30BAHUEM 3TUX (OPMYII.

PaccmarpuBare  mpumepsl M3 pealbHOM  JKHU3HH,
WUTIOCTPUPYIOIIME  HU3MEHEHHs B apupMEeTHUYECKOH

MPOrpeccuu, B T€OMETPUUYECKON Mporpeccuu; M3o00paxkarb
COOTBETCTBYIOIIME 3aBUCUMOCTH IpapUyecKH.

Pematp 3a1aun Ha ClI0KHBIE IPOLEHTHI, B TOM YHCIIE 3a/1a41
13 peaJIbHOM NPAKTUKHU (C UCTIOIb30BAHUEM KAJIbKYJISTOPA)

Cmamucmuka u eeposmuocmes. (9 u)

BribopouHble  uccienoBaHusl.
NHuTepBanbHbIN psn.
I'mcrorpamma.

XapakTepucTuku  paszbpoca.

OcCymecTBIATh  MOWCK  CTaTUCTUYECKOW  WHGOpMAIUH,
paccMaTpuBaTh pEATbHYI CTAaTHUCTHYECKYI0 WH(OpMaIuio,
OpPraHHM30BBIBATH W aAHAIM3HPOBATH €€ (paHKUPOBATH
JAHHBIE,  CTPOUTHh  HWHTEPBAJIbHBIC  PSIBI,  CTPOHUTH




CraTtucTuueckoe OLCHUBAHUC | AUAT'PAMMBI, IMMOJIMT'OHBI YaCTOT, T'MCTOTIPpaMMbI; BBIYUCIIATH
Y TIPOTHO3. pa3uyHbIe CpeIHHEe, a TAKXKe XapaKTepPHCTHUKU pa3Opoca).
[Iporuo3upoBaTh 4acTOTy MOBTOPEHHs COOBITUS Ha OCHOBE
UMEIOIINXCS CTATUCTHYECKUX TAHHBIX.

«0000wenue u cucmemamusayus snanui. Hmozosas konmponsnasn pavoma» (9u)

XapakTepuCTUKH YHHMBEPCAJIbHBIX Y4YeOHBIX /eiCTBUiIl, OCBAMBAaeMbIX B PpaMKax H3y4aemMoro
npeamera:

Peanu3zanuu nporpaMMsl CiocOOCTBYET JOCTHIKEHHUIO CIETYIONINX PE3YIIbTaTOB:

- B cdepe AUYHOCMHBIX YHUBEPCAIbHBIX Y4YeOHBIX NEHCTBUH y ydammxcs OyayT chopMUpOBaHBI
CIICIYIOIIE Ka4eCTBa:
= HC3aBUCHUMOCTb U KPUTHUYHOCTb MBIIIJICHUS
- BOJIS M HACTOWYHMBOCTH B JOCTHIKCHUH LIEJH.

Cpedocmeom docmudicenust ITUX PE3YIIbTATOB SABJISICTCS:

— cHUCTeMa 3aJ]aHul y4eOHUKOB,;

— TIpeJCTaBIICHHAs B yYeOHUKAX B SBHOM BHUJIE OpraHU3allvs MaTepraia 1o MpUHIUITY MUHUMAKCa;

— HWCHOJIb30BAHUE COBOKYITHOCTH TEXHOJIOTHA, OPUECHTHPOBAHHBIX HA PAa3BUTHE CAMOCTOSTECIBLHOCTH U
KPUTUYHOCTH MBIIIJICHUS: TEXHOJIOTHS CHCTEMHO- JCSTEIbHOCTHOTO IOAXO0Ja B OOyYCHHH, TEXHOJIOTHS
OLICHUBAHHSI.

- B chepe pezynamuenvix yHUBEPCAIbHBIX YUEOHBIX JCHUCTBHI ydalluecss OBJAICIOT CIEIYIOIIUMHU

TUTIaMU y4eOHBIX NEHCTBUI:

- CaMOCTOSITEJIbHO OOHAPYKUBATh U (OPMYIUPOBATH YIEOHYIO TIPOOIEeMy, OIIPEACTIsATh
1eJb y4eOHOU JesTeNbHOCTH, BBIOMPATh TEMY IIPOEKTa;

- BBIJBUTaTh BEPCUU PELICHUS MPOOIEMbI, 0CO3HABATh (M UHTEPIPETUPOBATH B Cllyyae
HE00XO0AMMOCTH ) KOHEUHBIN Pe3yJIbTaT, BEIOUPATh CPEACTBA JOCTHKEHMS LIEJIN U3 NPEJUI0KEHHBIX, a
TaK)K€ UCKaTh UX CAMOCTOSITENIbHO;

- COCTaBJATH (MHAMBUYAIBHO WM B IPYIIE) IJIaH PELIeHUs MPOoOaeMbl (BBIIOTHEHUS

- IIpOEKTa);

- paboTas 1O IJaHy, CBEpATh CBOM JCWCTBUS C LIEIbIO U, IPU HEOOXOJUMOCTH, UCIPABIATHOIINOKH

CaMOCTOSITENILHO (B TOM YHUCIIE U KOPPEKTUPOBATH IUIaH);
- B JIMAJIOTE C YUUTEJEM COBEPUICHCTBOBATH CAMOCTOSTENIbHO BEIPAOOTaHHbBIE KPUTEPUH OLICHKH.

Cpeocmeom  popmuposanuss peryasTuBHBIX YVY]| choyXaT TEXHOJIOTHS CHUCTEMHO- JAESTEIbHOCTHOTO
MOJIX0/Ia Ha ATale M3y4eHHs] HOBOrO MaTepualia U TEXHOJIOTHs OLICHUBAHUs 00Pa30BaTEIbHBIX JOCTHKECHHUN
(Y4eOHBIX yCIIEXOB).

- B chepe noznasamenbhbix YHUBEPCAIbHBIX YU€OHBIX JICHCTBUIN ydaluecs HaydaTbCs:

- 1peoOpazoBbIBaTh MOJEIU C LENbI0 BBIABIECHUS OOIIMX 3aKOHOB, OINpPEAESIOUIMX HPEIMETHYIO
00J1aCTh;

- COIOCTaBJIATH U OTOMPATh HH(OPMALINIO, TOJYUYEHHYIO U3 PAa3HbIX HCTOUYHUKOB;

- TIepelraBaTh COJEp’KaHHUE B C)KATOM, BBIOOPOYHOM HJIM Pa3BEPHYTOM BUJIE;

- JenaTh NpeuloKeHus 00 nHdopManuy, KOTopasi Hy>KHa Ul pellieHus yueOHO! 3a1auu;

- CTpPOUTh JIOTMYECKHM OOOCHOBaHHOE pACCYXKACHHE, BKIIOYAIOIIEE YCTAHOBJICHHE MPUYUHHO-
CIIEICTBEHHEIX CBS3€H;

Cpeocmeom ¢hopmuposanus mo3HaBaTeNbHBIX YVYJ[ ciyxar ydeOHBIH MaTepual U TpPeXJIe BCEro
MPOAYKTUBHBIE 3a/1aHUS yUeOHMKA.

— Hcnonb3oBaHne MaTeMaTUYeCKUX 3HAHUU ISl PElIeHUs] pa3IMYHbIX MaTeMaTHYeCKUX 3ajad M OLIEHKHU
MIOJIyYE€HHBIX PE3YyIbTaTOB.

— COBOKYNHOCTh YMEHHW IO HCIIOJB30BAHHUIO JTOKA3aTEIBHOM MareMaTndeckod pedn. — COBOKYITHOCTH
yMeHuil o pabote ¢ HH(OpMAaIeid, B TOM YUCIIE U C Pa3TUYHBIMA MaTeMaTHYECKUMH TEKCTaMH.

— YMeHHUsI UCIOJIb30BaTh MaTeMaTHUYECKHUE CPEJCTBA JJISl U3YUEHHUS U OINHUCAHUS pealbHBIX MPOILECCOB U
SIBJICHUM.

— He3aBucumMocCTh U KpUTUUHOCTD MBIILICHUS.



— Bos1g 1 HacTOMYMBOCTD B JOCTHIKEHNH LIEIIU.

- B chepe KOMMYHUKAMUBHBIX YHUBEPCATBHBIX YUCOHBIX ACUCTBUI yyalluecss Hay4yaThCst:

-  CaMOCTOATEJIbHO OpraHU30BBIBATh yueOHOE B3aMMOEHCTBHE B rpymrme (ompeAensTh oOuiue LeiH,
JIOTOBapUBAaThHCA APYT € APYroM U T.1.);

- OTCTauBas CBOIO TOYKY 3pEHUS, MPUBOAUTH apryMEHTHI, MOATBEPKIas UX (pakTamMH; — B TUCKYCCUHU
YMETh BbIIBUHYTh KOHTPAPT'YMEHTHI;

- YYUTBHCS KPUTHYHO OTHOCHUTHCA K CBOEMY MHEHMIO, C JIOCTOMHCTBOM IPH3HABaTh OIIMOOYHOCTH
CBOET0 MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

- TOHMMAas NO3MUIMIO JIPYroro, paszadyarh B €ro Peyd: MHEHHE (TOUKY 3pEHHsI), J10Ka3aTeIbCTBO
(apryMeHTBI), GaKThl; THTIOTE3bI, AKCHOMEBI, TEOPUU;

- YMETh B3IJISIHYTh HA CUTYAIMIO C HHOW MO3HUIMH U JOTOBAPUBATHCS C JIFOJIbMU UHBIX MO3UIIUM.
Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y V][ cCiykar TeXHONOTHS MPoOIeMHOr0 OOydeHus,
opranuzanus paboThl B MallbIX TpYIIax, TAaKXKe HCIOIb30BAaHHE HA YPOKAX TEXHOJIOTUU JIMYHOCTHO-
OPUEHTUPOBAHHOTO U CUCTEMHO - JISATEIIBHOCTHOTO O0YICHHUS.

IIpeaMeTHBIMH pe3y/IbTATAMM U3yUEHUs y4eOHOr0 MPeIMETa ABISIOTCS CIEIYIOIUEe YMEHHUS:
-CpPaBHUBATh M OLICHWBATh 3HAYEHHME BBIPAXKECHUMH, TOKA3bIBaTh HEPABEHCTBA, 3HATh CBOMCTBA YHMCIIOBBIX
HEPABEHCTB U IIPUMEHSTH UX NPU PELICHUU 3a/1ay;

-3HaTh IOHSATHE KBAJIpaTUYHOM (YHKIUHM, ONUCHIBATH €€ CBONCTBA, CTPOUTh TIpapuK KBaApaTUUHON
¢byHKLMY, 10 rpaduKy YuTaTh €€ CBOICTBA;

- BEIpabaThIBaTh yMEHUE peliaTh KBaIpaTHBIC HEPABEHCTBA, OMUPAsCH HA TpaduuecKoe MpeICTaBICHHE;

- HaXOAUTh 00JIaCTh OMPE/IEICHUS PALlMOHATIbHBIX BBIPAKEHUII,

-pemiath Leable U APOOHbIE ypaBHEHHUS C OJHOW IMEPEMEHHOM; pellaTh CUCTEMbl YpaBHEHUH C ABYMs
IIEPEMEHHBIMH, COIEPKALLUX OAHO ypaBHEHUE IIEPBOi1, APYroe — BTOPOM CTEICHH;

-pemaTh TEKCTOBBIE 33JJa4M ¢ IOMOUIbIO YPaBHEHUI U CUCTEM YpPaBHEHMIA;

-BBIYUCIISITh CYMMY IIEPBBIX N YJIEHOB apu(METHUECKON U F€OMETPUUECKOM MPOrpeccHii; pemaTh 3a1a4u Ha
IIPOCTBIE U CJIOKHbBIE MPOLICHTHI.

APUOPMETHUKA

yMeThb

® BBIOJIHATH YCTHO apu(METHYECKHe JEHCTBUS: CIIO)KEHHE U BBIYUTAHME [BY3HAUHBIX YHCEN |
JECATUYHBIX IpoOel ¢ IByMs 3HAKaMH, YMHOXXEHHE OJHO3HAUHBIX YHCEN, apupMETHIECKHE ONepaIiH C
OOBIKHOBEHHBIMH JAPOOSMHU C OJJHO3HAUYHBIM 3HAMEHATEJIEM U YUCIIUTENEM;

" [EepexXOJUTh OT OJHOW (HOPMBI 3alMCU YUCEN K APYrod, MpeACTaBIATh IECATUYHYIO JIpoOb B BHJIE
OOBIKHOBEHHOM M B MPOCTEHIIMX CIydasX OOBIKHOBEHHYIO B BHJIE JI€CATUYHOW, MPOLEHTH — B BUJE
apoOu U ApoOb — B BHUJE MPOLIEHTOB; 3alUChIBATh OOJBIINE U MaJIble YNCIIA C UCTIOIb30BAHUEM LENIBIX
CTEIICHEH JCCITKU;

® BBHINOJHATH apU(MeTHUecKue ACUCTBUS C PALMOHAIBHBIMM YHUCIAMH, CPaBHMBATh pallMOHAJIbHbIE U
JEUCTBUTEIIBLHBIE YMCIIA; HAXOAUTh B HECIIOKHBIX CIIydasX 3HAYEHMs CTEIECHEH C LIEeJIbIMU ITOKa3aTeIsIMU
Y KOpHEH; HaXOUTh 3HAUYECHHUs YHUCIIOBBIX BBIPAKCHU;

" OKpYIJIATH LENble YUCHIAa U JECATHYHBbIE APOOU, HAXOAUTH MPUOJIMKEHHUS YHCENl C HEJAOCTaTKOM U C
M30BITKOM, BBITTOJIHATH OLIEHKY YHCIIOBBIX BBIPAXKECHUH;

" [0Jb30BaThCSl OCHOBHBIMH €IUHHUIIAMHM JUIMHBI, MacChl, BPEMEHH, CKOpPOCTH, IUIOIAAH, OO0BeMa;
BbIpa)kaTh OoJiee KpYIHbIE €JMHULIBI Yepe3 Ooiee MeIKue U Hao0OopoT;

" pemaTrh TEKCTOBBIE 3a/1a4d, BKIIKOYAs 3aJ1a4, CBA3aHHBIE C OTHOLIEHHMEM U C IPONOPIHUOHAIBHOCTHIO
BEJIMYMH, APOOSMH U IPOLICHTaAMH;

HCNOJIL30BATH NpPUOOpeTeHHbIe 3HAHMS M YMEHHMs B TMPAKTHYECKON JeATEeJLHOCTH M
NOBCEIHEBHOM sKU3HU JIs:

" PpELICHHs HECJOXKHBIX IPAKTHYECKUX PACUYETHBIX 3a7a4, B TOM YHCIE C MCHOJIb30BAaHUEM IIPH
HE00XO0AMMOCTH CIIPAaBOYHBIX MaTEPHATIOB, KaJIbKYJISATOPA, KOMIIBIOTEPA;

" YCTHOM NPHUKHIKM W OLEHKH pPE3yJbTaTa BBIYMCICHHN; IPOBEPKH PE3YJIbTATA BBIYUCICHUS C
HCIIOJIb30BAHUEM Pa3JIMYHBIX IIPUEMOB;

" YHTEpHpPETAlMHd pPE3YJIbTATOB PEIICHUS 3a4a4 C Y4E€TOM OIpPaHUYCHHUH, CBS3aHHBIX C pPEAJIbHBIMU
CBOMCTBAMH PaCCMaTPUBAEMBIX IPOLECCOB U SIBJICHUM;



AJI'EBPA

yMeThb
COCTaBJIATh OYKBEHHBIC BBIPAKEHUS U (POPMYIBI TIO YCIOBHUSM 3a7a4; OCYIIECTBISATh B BBIPAKCHUAX U
dbopmynax YHCIOBBIE IOJCTAHOBKH M BBIMOJHITH COOTBETCTBYIOIINE BBIYUCICHHS, OCYIICCTBIATH
MOJICTAHOBKY OJIHOTO BBIPAXCHHS B IPYTO€; BEIPAXKATh U3 (POPMYJII OJTHY IIEPEMEHHYIO Yepe3 OCTAIbHEIC,
BBIIIOJIHAThL OCHOBHBIC JCHCTBHS CO CTCIEHSIMHM C ICJBIMU IIOKa3aTeJIIMH, C MHOTOWICHAMH WM C
anredpanvyeckuMu JpOoO0sSIMU; BBIMIOJNHATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXXHUTENN; BBIIOJHITH
TOXIECTBEHHBIC MMPEOOPa30BaHUS PAIIMOHATLHBIX BHIPAKCHUH;
MPUMEHSITh CBOWCTBA apU(PMETHYECKHX KBAJPATHBIX KOpHEW Ui BBIYUCIICHUS 3HAUYCHUU U
npeoOpa3oBaHMI YUCITOBBIX BRIPAKECHHM, COACPIKAIIUX KBaIpaTHbIC KOPHU,
pemiaTh JMHEWHbIE, KBaJIpaTHbIE YPABHEHHS U PAllMOHAIbHBIC YPABHEHMSI, CBOJISALIMECS K HUM, CUCTEMBI
JIBYX JINHEHHBIX YPAaBHEHUI U HECII0KHBIC HEJIMHEHHbBIEC CUCTEMBI;
peluaTh JIUHENHBIE U KBAaAPATHBIE HEPABEHCTBA C OJHOM NIEPEMEHHON U UX CUCTEMBI;
peraTh TEKCTOBBIC 3a/Jaud alreOpauvdeckKuM METOJOM, WHTEPIPETHPOBATH IOJYYCHHBIM pE3yibTar,
MPOBOJIUTH OTOOP perIeHuil, ncxoas u3 GopMyITHPOBKH 3a/1a4H;
n300pakaTh YMCia TOUKAMH Ha KOOPJUHATHOM MPSIMOM;
OMpeIesATh KOOPAUHATHI TOUYKHU IJIOCKOCTH, CTPOUTH TOYKH C 33a/IaHHBIMU KOOpAMHATaMH; M300pakaTh
MHO’KECTBO PEIICHUI JTUHEHHOTO HEPABEHCTBA;
pacmo3HaBaTh apu(PMETHUECKHE W TEOMETPUYECKHE NPOTPECCHH; peIlaTh 3aJadyd C MPUMCHCHHEM
(dbopMyIibI 00IIEr0 YiieHAa M CYMMBI HECKOJIBKUX MEPBBIX YJICHOB;
HAXOJUTh 3HAUCHUST (QYHKIIMH, 33JJaHHON (HOpMYIIOH, TabymIieH, rpaikoM Mo ee apryMeHTY; HaXOIHUTh
3HaYEHHUE apryMEeHTa M0 3HAYCHHUIO (PYHKIINU, 3aJaHHOU TpadKoM WK TabIuIei;
OTIPE/ICIISATh CBOMCTBA (DYHKITUU 10 e¢ TpaduKy; MPUMEHATH TpadUIeCKUe MPEICTABICHHS TPU PEIICHUN
ypaBHEHUH, CUCTEM, HEPABEHCTB;
OIMKCHIBATh CBOWCTBA M3y4CHHBIX (YHKIMHA (y=KX, rae K=0, y=kx+b, y=x2, Fx?’, y ZE, y=4x,

y=ax’+bx-+c, y= ax’+n, y= a (x- M)?), cTpouTb UX rpaduKy;

HCIOJIB30BaATDb npuoﬁpeTeHHMe 3HAHUA U YMECHUSA B HpaRTH'leCKOﬁ JesATeJbHOCTH U NMOBCEIHEBHOM

JKM3HHU JUIA:

BBITIOJIHEHUSI PAacyeToB 1O (opMysiaM, COCTaBJICHUS (HOPMYJ, BBIPAKAIOMIUX 3aBUCHMOCTH MEXKIY
peaabHBIMU BEJTMUMHAMM; HAX0KJICHHUSI HY>KHON ()OpMYIIbI B CIIPABOYHBIX MaTepHajax;

MOJICJIINPOBAHUS NPAKTUYECKUX CHTyallMid M MCCIIEIOBAHUM IOCTPOEHHBIX MOJEJIEN C MCIOJIb30BaHUEM
anmapara ajnreopsl;

ONMCaHUs 3aBHUCHUMOCTEM MeXAy (U3NYECKUMHU BEIMYMHAMHU COOTBETCTBYIOLIUMHU (QopMyJIaMH Mpu
UCCIIE0BAHUY HECIIOKHBIX ITPAKTUYECKUX CUTYALIUH;

MHTEpIIpeTaluy rpauKoB peaibHbIX 3aBUCUMOCTEN MEXy BEIUUYNHAMU;

IJIEMEHTDBI JIOTUKHU, KOMBUHATOPUKU,
CTATUCTHUKHA U TEOPUU BEPOSITHOCTEN
yMeThb

IIPOBOANTH HECJOXKHBIE NOKA3aTeNbCTBA, MOJIydyaTh MPOCTEHIINE CIEICTBUS W3 M3BECTHBIX WM PaHee
IIOJIyYEHHBIX YTBEP)KJIEHUM, OLICHMBATh JIOTHYECKYI0 IPAaBHJIBHOCTb PACCY)KIEHUH, HCII0JIb30BATh
MPUMEPHI ISl WJUTFOCTPALIMU U KOHTPIIPUMEPBHI /711 OTIPOBEPKEHUS YTBEPKACHUII;
U3BJIEKaTh WHGOpMalMIO, TNpEACTaBIEHHY0 B TalOnMuax, Ha Juarpammax, rpadukax; COCTaBISATbH
Ta0JINLIbI, CTPOUTH AUArpaMMBbl U rpaduKH;
pemaTb KOMOMHATOPHBIE 3a]1a4l ITyTEeM CUCTEMaTHYeCKOro rnepedopa BO3MOXKHBIX BapUAHTOB, a TAKKE C
MCIOJIb30BaHNEM IIPAaBUJIa YMHOXKEHHUS;
BBIYUCIIATH CPEAHME 3HAUEHUS PE3YyIbTaTOB U3MEPEHMUIA;
HaXOJUTh YAaCTOTY COOBITHS, UCTIONIb3ys COOCTBEHHbIE HAOIIOACHNS U TOTOBBIE CTATUCTUYECKHE JTAHHBIE;
HaXO/IUTh BEPOSTHOCTHU CIyYalHbBIX COOBITHH B MPOCTEHIINX CIydasx;

HCNOJIB30BATDH HpPlOﬁpeTeHHble 3HAHUA U YMCHUSA B l'lpaKTl/l‘leCKOﬁ ACATCIIBHOCTH U IIOBCBIIHCBHOi/i

JKU3HHU IS
BBICTpAauMBaHUs apryMEeHTalluu IPU JJ0Ka3aTeNlbCTBE (B (opMeE MOHOJIOTA U AUAJIOTra);
pacro3HaBaHMs JOTMYECKH HEKOPPEKTHBIX PACCYKACHUMH;

3aIIMCcu MaTeMaTH4YCeCKNX yTBep)KI[eHHﬁ, JOKa3aTeIbCTB,



" aHaTM3a PeaTbHBIX YHUCIOBBIX JTAHHBIX, IPEJACTABICHHBIX B BUC TUArpamm, rpadkoB, TaOJIHII,

" peIICHUS MPAKTUYECKUX 3a/1ay B TIOBCETHEBHOM U MPOQPECCHOHAIBHON IEATEILHOCTH C UCIIOJIh30BAaHUEM
JEUCTBH ¢ YHCIIaMU, MPOLICHTOB, ITHH, MJIOMaAel, 00heMOB, BpEMEHH, CKOPOCTH;

" pemeHus YYeOHBIX U MPAKTHICCKUX 3aj1a4, TPEOYIOIMNX CHCTEMAaTUIECKOTro rmepedopa BApuaHTOB;

" CpaBHEHUS IIIAHCOB HACTYIUICHUS CIIY9alHBIX COOBITHIA, OLIGHKH BEPOSITHOCTH CIYYalHOTO COOBITHUS B
MPAKTUYECKUX CUTYAIUSAX, COMTOCTABICHUS MOJIEIIN C PeaIbHON CUTYaIIHEH;

® TIOHMMAaHUS CTATUCTUYECKUX YTBEPKICHUM.

Pa3nen 5. PesyabTaThl 0CBOEHHSI Kypca, IpeMeTa U CUCTeMAa UX OLleHKH.
KonnyecTBeHHbIE OTMETKH 3a YpOBEHb OCBOCHHS Kypca, IPEJAMETa BBICTABISIOTCS B COOTBETCTBUM C
sakperniéHHod B MAOY  «Amanackoit  COILl»  OanpHOWM  CHCTEMOU — OIIGHMBAaHHS:  «2» -
HEYIOBIIETBOPUTENBHO, «3» - YIOBICTBOPUTEILHO, «4» - XOPOIIIO U «5%» - OTIIMYHO.

KpuTepuy u HOpMbI OLIEHKH 3HAHMI, YMEHHUII 1 HABBIKOB, 00YUAIOIIHUXCS 110 MATEMATHKE

1. Ouyenka nucbMeHHbIX KOHMPOTAbHBIX PAOOM 00YUAIOUWUXCA RO MaAMEeMAMUKe.

o OTBET OIIEHUBACTCI OTMETKOM «5», €CIIH:

e paboTa BBINOJHEHA MTOJHOCTHIO;

® B JIOTHYECKUX PACCYXIACHHUIX U OOOCHOBAHUU PEIICHUS HET MPOOETIOB U OIIHUOOK;

® B pPENICHUHM HET MATEeMATHYECKUX OIMIMOOK (BO3MOXKHA OJIHA HETOYHOCTH, OIHCKA, KOTOpas He
SIBJISICTCS CJICJICTBUEM HE3HAHUS WJIM HETIOHUMAaHUs y4eOHOTO MaTeprana).

e OTMmeTKa «4» CTaBUTCS B CIEAYIOUINX CITyJasiX:

e paboTa BBHIMOJHEHA MOJHOCTHhIO, HO OOOCHOBAHMS IIATOB PELICHUS HEJOCTATOYHBI (€CIM yMEHUeE
00OCHOBBIBATh PACCYKICHUS HE SBIIAJIOCH CIICUAIBHBIM 00BEKTOM MTPOBEPKH );

® JIOMYIICHBI OJHA OMMOKA WM €CTh JIBa — TPU HEIOYETA B BBIKJIAJKAX, PUCYHKAX, YepTekKax WU
rpadukax (eciiv 3T BUJIbI padOT HE SBJUIUCH CIICIIMAIBHBIM 0ObEKTOM IPOBEPKH).

e OTMeTKa «3» CTaBUTCS, €CIIN:

e jjonynieHo OoJiee OAHON OMMOKH WM 0OJiee IBYX — TPEX HEIOYETOB B BBIKJIAJKAX, YEPTCIKAX WITH
rpadukax, HO 00yJaroIuics 00a1aeT 00s3aTeILHBIMI YMEHUSMHU T10 TIPOBEPSIEMOI TeMe.

o OTMeTKa «2)» CTaBHUTCS, €CIIH:

® ONyIIEHBbl CYIIECTBEHHbIE OIIMOKHM, T[OKa3aBIIMe, 4YTO oOOydammuiics He obnagaer
00s13aTeTbHBIMA YMEHUSIMH 110 IaHHOM TeMe B TIOJTHOM Mepe.

2. Ouyenka ycmHbolx omeemos o0yuaoumuxca no mamemamuxe

e OTBET OLIECHUBAETCSI OTMETKOM «5», €CIIM YUEHHUK:

® [I0JIHO PacKpbll COIEp)KaHUE MaTepuana B 00beMe, MPelycCMOTPEHHOM NPOrpaMMOi M yUeOHUKOM;

® U3JI0KWJI MaTepuajl IPAMOTHBIM SA3BIKOM, TOYHO HCIOJIb3Ys MATEMAaTUYECKYI0 TEPMHUHOJOTHIO U
CUMBOJIMKY, B OIIPEIEICHHON JIOTHYECKON MTOCIIEI0BATEIbHOCTH;

® [IPAaBUJILHO BBINIOJHWI PUCYHKHU, YEPTEXKHU, TPpaUKH, COYTCTBYIOIINE OTBETY;

® [JOKa3aJl YMEHHE HJUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMH IIPUMEPAMH, IPUMEHATh €€ B HOBOU
CUTYallVH IPH BBIITOJIHEHUH IIPAKTUYECKOTO 33/1aHNUS;

® IPOJEMOHCTPUPOBA] ~ 3HAHME  TEOPUM  paHee  M3YYCHHBIX  CONYTCTBYIOLIUX  TEM,
c(OPMHUPOBAHHOCTh M YCTOMYMBOCTH MCIIOJIb3YEMBIX IIPU OTBETE YMEHUI U HaBBIKOB;

® OTBEYaJl CAMOCTOATENIBHO, 0€3 HABOASIIUX BOIPOCOB YUUTEIIS;

® BO3MOXHBI OJHA — JB€ HETOYHOCTH IIPU OCBEIICHUH BTOPOCTEIIEHHBIX BOIPOCOB HIU B
BBIKJIaJIKaX, KOTOPBIE YYEHUK JIETKO UCIIPABIII IIOCIIE 3aMEYaHUs YUUTEIA.

e OTBET OIICHUBAETCS OTMETKOM «4», €ClM YAOBIETBOPSET B OCHOBHOM TPeOOBAHMSIM Ha OLIEHKY
«5», HO IIPH 3TOM MMEET OJIUH U3 HENOCTATKOB!

® B U3JIOKCHUHU JOMYIIEHbl HeOOoJbIINe MPOoOenbl, HE MCKA3WBIIEe MaTEMAaTUYECKOEe COJepKaHUE
OTBETA;

e JIOIYIIEHBI OJIUH — JIBa HEI0YETA IIPH OCBEIIEHUH OCHOBHOT'O COJIEpKAHUs OTBETA, UCIPABIICHHbBIE
IIOCJIE 3aMEYaHNs YIUTEIIS;

e JIONYILEHB! OIMOKa WM O0Jiee IBYX HE0UETOB IPU OCBELIEHUH BTOPOCTEIEHHBIX BOMPOCOB MIIN
B BBIKJIQJIKaX, JIETKO UCIIPABIIECHHBIC I10CIIE 3aMEUaHUs] YUUTEIIA.

e OTMmeTKa «3» CTaBUTCS B CIEAYIOUINX CIIydasix:

® HEIOJHO PACKPBITO COJAepXKaHMe Marepuana (ColepKaHue HM3JI0KEHO (hparMeHTapHO, HE BCerjaa
MocJeIoBaTeNbHO), HO TIOKa3aHO oOllee IOHMMaHHE BONMpPOCAa M MPOJAEMOHCTPUPOBAHBI yMEHWUS,



JOCTaTOYHBIE Il YCBOCHHSI MIPOrPaMMHOT0 Marepuaia (ompenenensl « TpeOoBaHUAMU K MaTeMaTHYECKOM
MOATOTOBKE 00YYAOIIMXCs» B HACTOAIIEH MporpaMmme 1o MaTeMaTuKe);

® UMCJIMCH 3aTPYAHCHUA UIIN JOIYIICHBI OIJ_II/IGKI/I B OINIPCACIICHUU MaTeMaTUYECKOU TCPMHUHOJIOTUH,
YCPTEIKAX, BbIKJIIAJIKAX, UCIIPABJICHHBIC ITOCJIC HCCKOJIbKUX HABOASAIINUX BOIIPOCOB YUHUTCIIA,

® YYCHHK HE CHpPaBWICS C MPUMEHEHHEM TEOpUM B HOBOW CUTyallUd I[PH BBIIOJHEHUH
MPAKTUYECKOI0 3aJJaHusl, HO BBIIMOJIHUI 3aJJaHusl 00513aTEIbHOIO YPOBHSI CJIOKHOCTH I10 IaHHOM TeMe;

® [1ipu JOCTAaTOYHOM 3HaHHUHU TCOPCTUICCKOTO Marcpuaia BbISIBJICHA HEAO0CTAaTOYHAasA
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHHUI M HABBIKOB.

e OTMeTKa «2» CTaBUTCS B CIACAYIOUINX CIyYasix:

® HE PACKPBITO OCHOBHOE COZIEP)KaHUE YUeOHOTO MaTepuaa;

e 00HApPY)XKEHO HE3HAHUE YYCHUKOM OOJBIICH MIM HanboJee BAXKHOM YacTH Y4eOHOTO MaTepuaa;

¢ ONYIICHBI OH_II/I6KI/I B  OIIPCACICHUU HOHHTHﬁ, npu HMCIOJIb30BaAHUU MaTeMaTHYCCKOU
TEPMUHOJIOTHH, B PUCYHKaX, YepTexax WM rpadukax, B BBIKIAJKAX, KOTOPbIE HE MCIPABICHBI IMOCIE
HECKOJIbKUX HAaBOJSIIUX BOIIPOCOB YUUTEIIS.

KoHTpOo/IbHO-U3MepHUTEIbLHbIH MaTepuaJl.

KonTtponbHbie paboThl COCTABISIOTCS ¢ YYETOM 00s3aTEIbHBIX PE3YIbTaTOB O0yUEHHUS.
TexcThl KOHTPOIBHBIX PAOOT B3SITHI U3:
1.«Anrebpa. CoopHuk padounx mporpamm 7 - 9 kmacce». CocraBurens T. A. Bypmucrposa. — M.
[Ipocsemenue, 2018. — 96 c.
2. Buneman T.H. Tloypounsie miansl. 9 kmace. K yaebnomy komruiekty I'.B. Topodeer (B momomb
mKonbHOMY yuuteno) —M.: [Ipocsemenue, 2009.

Paznen 4. YueOHO-MeTOAUYECKOE 1 MATEPHAIBHO-TEXHUYECKOE 00ecrevyeHue.

IleyaTHble mocoOud:

1. «Anrebpa. Coopuuk pabounx mporpamm 7 - 9 kmaccel». CocraButens T. A. BypmucrpoBa. — — M.:

IIpocseuienue, 2018. — 96 c.
2. Nopodeen I'.B. Anrebpa. 9 kiacc: yueonuk / I'.B. lopodees, C.b. CyBoposa, E.A. bynumosuuy, JI.B.

Kysnenona, C.C. Munaesa, JI.O. Pociosa. -M.: «IIpocsemienuey, 2015.
3. Bugeman T.H. Iloypounsie mnansl. 9 kinacc. K yuebnomy xommiekry ['.B. lopodees (B momomib
[IKOJIbHOMY YUUTEJIIO)

TexHuyeckue cpejacTBa 00y4YeHUs !

1) Komnsrorep.

2) BuneomnpoexTop.

HuTepHeT- pecypebl:

http://www.prosv.ru- caiit uznarenbcrsa «IIpocBemenue» (pyopuka «MaTeMaTHKa)

http:/www.drofa.ru - caiit uznarenscrsa JIpoda (pyoprka «MaTemMaTHKa)

http://festival.1september.ru/ - 51 uay Ha ypok MaTeMaTHKH (METOAMYECKHE Pa3paOOTKH)

http://pedsovet.su/load/18 - Ypoku, KOHCIIEKTHI.

http://www.center.fio.ru/som - meromuveckue peKOMEHIAIMU YYUTEITIO-NPEAMETHHUKY (TIPEICTaBICHBI BCE
IIKOJIbHBIE TIpeAMETHI). Matepuanbl s  CaMOCTOATENIbHONW pa3paboTku MNpodUIbHBIX TIPOO0 U
AKTHUBM3AIIMH TIpoliecca O0yUeHUs B CTapIIIe IIKOJIE.

http://www.edu.ru - IleHTpasnbHbIi 00pa30BaTENbHBIA MOPTAN, COACPKHUT HOPMATHBHBIC JOKYMEHTHI
MuHucTepcTBa, CTaHAApThl, WHMOPMALMIO O TMPOBEACHHUE SKCIEPUMEHTA, cepBep HHGPOPMAIMOHHOMN
nojyIep>Kku EAMHOTO ToCcyIapCcTBEHHOTO 9K3aMEeHa.

http://www.internet-scool.ru- caiit MHTepHeT — mKoabl W3areiabcTBa IIpocBemieHre. YUeOHBIN IUIaH
pa3paboTan Ha oOcHOBe (eaepalibHOro O0a3MCHOro Y4YeOHOro IUiaHa s 001Ieo0pa3oBaTeIbHBIX
yupexaenuit PO u npezacrasiser obnacte 3HaHuil «Matematuka». Ha caiite npencrasnenst MuaTepHer-
YPOKH 10 anre0pe 1 HavajaM aHaln3a U TeOMETPHUH, BKIIFOYAOT MoAroToBKY cnauu EI'D, THA.

http://www.legion.ru— caiit uznarenscrsa «JIeruon»

http://www.intellectcentre.ru— caiit wusmatensctBa «MuTemnekr-LlenTp», TAe MOXHO HAWTH yd4eOHO-
TPEHUPOBOYHBIC MaTEpHUAalbl, JEMOHCTPAIMOHHBIC BEPCHH, 0aHK TPEHHUPOBOUYHBIX 3aJlaHUN C OTBETaMH,
METOAMYECKIE PEKOMEHIAIIUN U 00Pa3IIbl pEIICHHUH

http://www.fipi.ru- mopran WHPOPMAIMOHHON MONAEPKKM MOHUTOPUHra KadecTBa OOpa30BaHUS, 3/1ECh
MO>XHO HalTu DenepanbHbIii OaHK TECTOBBIX 3a/IaHUM.



http://www.ege.edu.ru/
http://festival.1september.ru/
http://pedsovet.su/load/18
http://www.center.fio.ru/som
http://www.edu.ru/
http://www.internet-scool.ru/
http://www.legion.ru/
http://www.intellectcentre.ru/
http://www.fipi.ru/

