MYHULMITAJIGHOE BIOUKETHOE OBIIEOBPA30BATEJIHOE
YUYPEX/IEHUE

CPE/IH5IS1 OBLHIEOBPA30BATEJIBHAS HIKOJIA

¢. lyopoBckoe

«PaccmoTpeno» «YTBEpKAAIO»

Pyxosomrrénb PMO

BolhronS | BDeprrurstsEH.
/ A 7

/7
IIpoTtoxon Ne il

ot LL » of 2047 r.

PABOYAS ITPOTPAMMA

y4e0Horo npeamera

Lerrell.

/

Knacce ﬂ

¢. lyopoBckoe, 2022



l. IHosicHuTEIHLHAA 3ANUCKA

PaGouas nporpamma npeamera «Matematuka» (Anredpa) B 9 kiiacce cocraBlieHa
B COOTBETCTBHH ¢ TpeOoBaHusmMu DeaepanbHOro TOCyIapCTBEHHOTO 00pa30BaTeIbHOTO
cTtangapTa ocHoBHOTO oOmiero oopazoanus (OGI'OC OOO), ¢ yuetom TpeboBaHUN K
pe3yabTaTOM OCBOCHHSI OCHOBHOM, 0Opa3oBaTebHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus MbOY COIII c./ly6poBckoe.

MecTto npeaMera B y4eOHOM IIaHE

CornacHo yueOHOMY IUIaHY JUIsl 00S13aTENbHOIO M3YyYEHUS MAaTEMATUKHM Ha 3Talle
OCHOBHOT0 001Iero odpazoBaHusi OTBOAUTCsA He MeHee 102 vacoB M3 pacuera 3 yaca B
HEZEIIIO.

CTpykTypa 10KyMeHTa

Pabouass mporpaMMa mo OOLIECTBO3HAHMIO BKJIIOYAET Pa3/eibl: MOSCHUTENIbHAS
3anucka, TpeOOBaHUS K YPOBHIO MOJATOTOBKM OOY4YarOIMXCS, COJAEp)KaHUE ydueOHOro
OpeIMeTa, Kypca, TEMaTH4YeCKOe IUIAHMPOBAaHHE C YKa3aHUEM KOJUYECTBA YaCOB,
OTBOJIMMBIX Ha OCBOCHHE KaXJOU TEMBI.

1. O6mas xapakTepucTHKA Y4eOHOT 0 MpeaMeTa

B ocHoBe copepxkaHus OOydYeHHS MaTeMaTHKE JICKHUT OBJAJCHUE YUAITUMHUCS
CIEIYIOIUMU BUJIaMU KOMIIETCHIIUW: MPeAMEeTHOM, KOMMYHHUKATUBHOM,
OPraHU3AIMOHHON U 00IEeKYJILTYPHOH. B  cooTBeTcTBUM C€  3TUMH  BHUJAMH
KOMIIETCHIIUM BBIJICJICHBI TJIABHBIE COJIEP)KATEIbHO-1ICJICBBIC HAIPaBJICHUS PAa3BUTHUS
yUYaluXxcs CpeicTBaMU MpeaMeTa anreopsl 9 kiacca.

IIpeameTHast KoMnereHuus. [lox MPEAMETHON KOMIIETEHITNEN HMOHUMAETCS
OCBEJOMJIEHHOCTh IIKOJILHUKOB O CUCTEME OCHOBHBIX MaTEMaTHYECKUX MPEACTABICHUN U
OBJIAJICHUE HEOOXOAUMBIMHU MPEAMETHHIMU YMEHUAMU. DOpMHUPYIOTCS CIEIYIOIne
00pa3yroIue 3Ty KOMIICTCHITUIO MPEICTABICHUS: 0 MAaTEMaTHICCKOM SI3bIKE KaK CPEICTBE
BBIPKECHHUSI MATEMATUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEW W T.[I.; O MATEMATUYECKOM
MOJICJIMPOBAHUHA KAaK OJHOM M3 BaXHBIX METOJOB MO3HAHUS Mupa. DopMUPYIOTCS
ciaeayrome oOpa3yromue dOTy KOMIETCHIIMIO YMEHMS: Cco3JaBaTh IPOCTEHINe
MaTeMaTH4YeCKhe MOJeNn, paboTaTh ¢ HUMH M HWHTEPIPETUPOBATH IMOJYyYCHHBIC
pe3ysbTaThl; MOPUOOpETaTh W CHUCTEMAaTU3WPOBAaTh 3HAHUA O CHOco0ax pelIeHUs
MaTEMaTUYECKUX 3a]1a4, a TAK)KE MPUMEHATh 3TH 3HAHUS U YMEHUS JJIs PEIICHUS MHOTUX
’KU3HECHHBIX 3a]1a4.

KommynukaTuBHast komnereHuus. [lon KOMMYHHUKATUBHOU KOMIIETEHIINEH
MOHUMAaETCsl CPOPMUPOBAHHOCTh YMEHHUSI SICHO M YETKO M3JIaraTh CBOM MBICIIH, CTPOUTH
ApryMEHTHPOBAHHBIE PACCYXXAEHHS, BECTH JUAJIOT, BOCIPUHUMAs TOYKY 3pPEHUSA
cobecelHMKAa U B TO K€ BpeMs mojaBepras €€ KpUTHUYECKOMY aHajau3y, OTCTauBaTh (Mpu
HEOOXOJUMOCTH) CBOKO TOYKY 3pEHHUS, BbICTpauBasi CHUCTEMY apryMEHTallUH.
dopMupyrOTCS 00pa3yrolue ATy KOMIIETCHIMIO YMEHUS, a TaKK€ yMEHUs H3BJIEKaTh



MH(OPMAIMIO U3 Pa3HOTO poAa UCTOYHUKOB, IPE0OpPa30BbIBas €€ MpU HEOOXOIUMOCTH B
napyrue GopMsbl (TEKCTbI, TAOIULBI, CXEMBI U T.11.).

OpranmzanuoHHas komnereHums. [Ioq opraHnM3alMOHHON KOMIETEHIIMEN TTOHUMAETCS
c(OpPMHUPOBAHHOCTh YMEHHUSI CAMOCTOSITEJIbHO HAaXOJIUTh M MpPHUCBAaMBaTh HEOOXOJMMBbIE
ydauiuMmcs HoBble 3HaHUsA. DopmupyroTes cieayromue o0pa3yroue 3Ty KOMIETEHIINIO
YMEHHS: CAaMOCTOSITEILHO CTaBUTh YueOHYI0 3a7auy (1iefib), pa30uBaTh €€ Ha COCTaBHBIC
4acTH, Ha KOTOPbIX Oy/€T OCHOBBIBATHCS Ipoliecc e€

pElICHMs], aHaTU3UPOBaTh PE3YyJbTaT JEUCTBHS, BBIABIATH JOMYIIEHHBIE OIIUOKH U
HETOYHOCTH, MCIPABIATh UX U MPEACTABIATh MOJYYEHHBIH pe3ynbTar B (opme, JIETKO
JNOCTYIHOMW JIJISL BOCTIPUATHS APYTUX JIFOAEH.

OO0mekyabTypHass komnereHuus. [log oOmEKyTbTYpHON KOMIIETEHIIMEH MOHUMAETCs
OCBE/JIOMJICHHOCTh IIKOJIBHUKOB O MaTeMaTHKe KakK »dJIeMEHTE O0IIedenoBeYecKon
KyJIbTypbl, €€ MECT€ B CHUCTEME JPYIMX HayK, a TaKke €€ poJM B pPa3BUTUU
NPEACTaBICHUI YEJIOBEUECTBA O LEJOCTHOM KapThUHE MHpa. POPMHUPYIOTCS CIIEIYIOIIHE
oOpasyrolue 3Ty KOMIIETCHIIMIO MPEJICTABICHUsA: 00 YpOBHE Pa3BUTHs MaTeMaTHUKHU Ha
Pa3HBIX MCTOPUYECKUX 3Talax; O BBICOKOM MPAKTUYECKOW 3HAYMMOCTH MATEMATHKU C
TOYKHU 3PEHHS CO3[IaHMS U Pa3BUTHUSI MATEPHAIBHON KYJIbTYpPbl YEJIOBEYECTBA, & TAKXKE O
BRXHOM pOJIM MaTEeMaTHUKU C TOYKHU 3peHHUS (POPMHUPOBAHMM TAKMX BAaXKHEUIIUX YepT
JUYHOCTH, KaK HE3aBUCUMOCTb U KPUTUYHOCTH MBIIUICHUS, BOJII U HAaCTOMYUBOCTH B
JNOCTHKEHUU LIEIU U .

N3yuenne mpenmeta «Anrebpa. 9 kimacc» HampaBiaeHO Ha (OPMHUPOBAHUE Y YUAIIUXCS
MaTeMaTUYECKOIro ammapara JJisg pelIeHUs 3ajad U3 Pa3HbIX pa3/ieioB MaTeMaTHKH,
CMEXHBIX TIPEAMETOB, OKpYXXalolled peaJbHOCTH. SI3bIk anreOpbl IMOAYEPKUBACT
3HAYEHUE MATEMATUKU KakK SI3bIKA ISl MOCTPOCHUSI MaTEeMaTUUECKUX MOJIEJIEH MPOIIECCOB
U SIBJICHUW pealbHOro Mupa. B 3amauum m3ydeHHs aireOpbl BXOMAT TaKKe pa3BUTHE
QITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOJMMOr0o, B YaCTHOCTH, JUISI YCBOCHHS Kypca
MH(POPMATHKH, OBJIAJICHUS HaBBIKAMH JCIYKTHBHBIX paccyxkiaeHuii. [IpeoOpazoBanme
CUMBOJIbHBIX ()OPM BHOCHUT CHEIU(DUICCKUNA BKJIaJ B pa3BUTHE BOOOPAKCHUS ydaIIUXCs,
UX CIOCOOHOCTEW K MaTeMaTHYeCKOMY TBOpYeCTBY. [Ipyroif BakHOW 3amadyeil m3ydeHUs
anreOppl B 9 Kiacce sBISETCS TOJYYCHHE IIKOJbHUKAMH KOHKPETHBIX 3HAHHH O
GYyHKIHMAX KaK Ba)KHEHIIECH MaTEeMaTHYECKON MOJENH IS ONHMCAHUS W HCCICHOBAHUS
Pa3HOOOPA3HBIX MPOIECCOB, I (OPMUPOBAHUS Y YYAIIUXCS TPEACTABICHUNW O POJIU
MaTEMaTHUKH B PA3BUTUH LIUBUIIA3ALUU U KYJIbTYPHI.

Paznen «BeposATHOCTh W CTaTUCTHKAa» — OO0S3aTEeNbHBI KOMIIOHEHT IIIKOJIBHOTO
00pa3oBaHUs, YCUIIUBAIOIIUI €ro MPUKIATHOE U IPAKTHYSCKOE 3HAUCHNEe. DTOT MaTepHal
HEOOXOaUM, TMpeXKae Bcero, il (HOPMUPOBAHUSA Yy ydammxcs (YHKIMOHATBHOMN
rPaMOTHOCTH — YMEHHUS BOCIPHHUMATh M KPUTUYECKU aHAIU3UPOBATh MH(OpMAIIHIO,
MPEJICTAaBICHHYIO B Pa3IMYHBIX (opmax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
pEATBHBIX 3aBUCHUMOCTEH, MPOU3BOAUTH MPOCTEUINNE BEPOATHOCTHBIE PACUETHI.
N3ydyenrne ocCHOB KOMOMHATOPUKH TO3BOJIMT YYaIleMyCsl OCYIIECTBISATh PACCMOTPEHHE
Cy4daeB, mepedop U MOACUYET YHUC/Ia BADUAHTOB, B TOM YHUCJI€ B IPOCTEHUIINX MPUKIIATHBIX
3amadax. [lpy u3ydeHUM CTAaTHUCTUKH W BEPOSITHOCTH OOOTAIAlOTCS MPEJICTABICHUS O



COBPEMEHHOM KAapTHHE MHpa U METOJAX €ro HccieqoBaHus, (GOpMHPYETCs MOHUMAHHE
pPOJIM CTATUCTUKU KaK MCTOYHHMKA COLIMAIBHO 3HAUYMMOM MH(OpPMAIMU U 3aKJIabIBAIOTCS
OCHOBBI BEPOATHOCTHOT'O MBIIICHHUS.

Ilnanupyembie pe3yJbTaThl H3y4YeHHUsI Kypca aaredpsl B 7-9kiaccax

PAIIMOHAJIBHBIE YNCJIA

BrIlTyCKHUK Hay4nTCs:

ITIOHUMAaTh OCOOEHHOCTH I[eCﬂTHqHOﬁ CHUCTECMBI CUHCIICHHUA,
BJIaACTh MMOHATUAMU, CBA3AHHBIMU C NCJIIMMOCTBIO HATYPAJIbHBIX YUCCII;

BbIPpAXXaTb YUCJIa B 3KBUBAJICHTHBIX (bopMaX, BBI6I/Ipa$I HauoOoJjiee MNOoAXOJAIIYIO B
3aBUCHUMOCTH OT KOHerTHOﬁ CUTyaluu,

CpaBHUBATH U YIIOPATOUYNBATH PALIMOHAJIBHBIC YNCJIA,

BBIIIOJIHATG BBIYHUCIICHUA C PpPAallUOHAJIBHBIMU YHCIAMH, COYCTAdA YCTHBIC U
ITMCBMCHHBIC HpI/IéMLI BBI‘IPICJICHI/II?I, IMPUMCHCHUC KAJIBKYJIATOPA,

HCIIOJIB30BATH IOHATHA U YMCHH:A, CBA3AHHBIC C IMPOINOPIMOHAJIBHOCTEIO BCIINYNH,
mpoucHTaMMu B XOAC PCHICHUA MATCMATHYCCKHX 3adad M 3aJa49 HU3 CMCIKHBIX
MpeaAMECTOB, BBIIIOJIHATD HCCJIOKHBIC ITPAKTHYCCKUC PACUYCTHI.

BBIHYCKHI/IK IMOJIYYUT BO3MOKHOCTD!:

ITO3HAKOMMTLECS C TO3UIIMOHHBIMUA CHCTEMaMM CUMCJICHHSI C OCHOBaHHUSMHU,
OTJIIMYHBIMH OT 10;

yrayOuTh W Pa3BUTh MPEJCTABICHUS O HATypaJdbHBIX YHMCIAX M CBOHCTBaX
NEIIMMOCTH;

HAy4YUTHCS  HUCIOJIb30BaTh  MPUEMBI,  PAIMOHAIM3UPYIONIME  BBIYUCICHUS,
MPUOOPECTH MPUBBIYKY KOHTPOJIUPOBATH BHIYMCICHUS, BHIOUPAS TTOAXOIASIINN JJIst
CUTYyalluu CIOCO00.

JEACTBUTEJBHBIE UUCJIA

BrinyckHUK HAy4YuTCA:

HCMOJIb30BATh HAYAJIbHBIE TPEACTABICHUS O MHOXKECTBE ACHCTBUTEIIBHBIX YHCEIL,
BJIAJIETh TOHATUEM KBAIPATHOTO KOPHS, IPUMEHSATH €0 B BBIYUCICHUSX.
BrInyCKHUK MOJIYYHUT BO3MOKHOCTb:

pa3BUTh MPEJCTABICHUE O YHCJIE W YHUCJIOBBIX CHCTEMax OT HATypaJIbHBIX [0
JIEVUCTBUTEIBHBIX YUCEJI; O POJIM BBIYMCIICHUN B YEJIOBEUYECKOM MPAKTUKE;

pPa3BUTh M YINIYOUTh 3HAHHUA O JSCATHYHOM 3allUCH JICHCTBUTEIBHBIX YHCEI
(mepuoguyecKkre U HEMEPUOIUUECKHE TPOoOH).



N3MEPEHUSA, NTIPUBJINXKXEHUSA, OHEHKHN
BeIlTyCKHUK Hay4duTes:

e HCIIOJIB30BATh B XO0AC PCHICHHUA 3a4a4 3JICMCHTAPHBIC ITPCACTABIICHUA, CBA3AHHBIC C
HpI/I6JII/DKéHHBIMI/I 3HAa4YCHUAMMH BCINYHH.

BBINTyCKHUK MOJYYUT BO3MOKHOCTD:

e [IIOHATH, YTO YHUCIOBBLIC HOAHHBLIC, KOTOPBIC HCIIOJB3YIOTCA IS XapaKTCPUCTUKHN
00BEKTOB OKPYXKarouiero Mupa, ABJIAKOTCA MPCUMYIICCTBCHHO HpI/I6J'II/I)KéHHBIMI/I,
YTO IIO 3aIlliMCH HpI/I6J'II/I)KéHHBIX 3Ha‘ICHI/If/'I, COACpKANUXCA B I/IH(bOpMaHI/IOHHBIX
NCTOYHHKAX, MOKHO CYJAUTH O NIOTPCITHOCTH HpI/I6JII/I)KeHI/I$I;

e [IOHATH, YTO IIOTPCUHIHOCTDL PC3YyJIbTAaTa BBIUMCIICHUM JOJIDKHA OBITh cousmMepuma C
IMOTPCHIHOCTBIO NCXOAHBIX JTAHHBIX.

AJITEBPANYECKHUE BBIPAYKEHUA
BbINTyCKHUK Hay4nTCA:

e BIIAJIETh TOHATHSIMHU «TOXKIECTBO», «TOXKJIECTBEHHOE MpeoO0pa3zoBaHUE», peliaTh
3a/lauu, cojJiepkaiire OyKBEHHbIE IaHHbIE; paboTaTh ¢ PopMyaMu;

e  BLIIIOJIHATD npeo6pa30BaHH51 BBIpa}KCHHfI, coacpKamux CTCIICHU C MCJIbIMU
IMOKa3aTCJILIMHU U KBAJIPATHBIC KOPHU,

e BBIMIOJIHATh TOXJIECTBEHHBIE MPEOOPa30BaHUS PAIMOHAIBHBIX BBIPAKCHHN Ha
OCHOBE IPaBUJI ACHCTBUI Ha/l MHOTOWICHAMH U alre0pandecKuMu ApoOsiMu;

o BBIIIOJHATH PA3JIO)KEHUE MHOTOWIEHOB HA MHOKUTEIIH.
BrInyCKHUK MOJIyYUT BO3MOKHOCTb:

e HAyYHWTHhCS  BBIMOJHATH  MHOTOIIArOBBIE  NPEOOPa3OBaHUS  PAIMOHATBHBIX
BBIPKEHUM, IPUMEHSS IMUPOKUI HAOOP cOCOO0B U MPUEMOB;

e TPUMEHATH TOKJIECTBEHHBIE MPEOOpa30BaHUS I PEIICHUS 3a7a4 U3 Pa3THUHbIX
paszenoB Kypca (Hampumep, IS HaXOXKIACHUS HauOOJbIIEro/HAaUuMEHBIIETO
3HAYEHUS BBIPAKEHUS).

YPABHEHUA
BrinyckHuK HayuuTCA:

e pemaTh OCHOBHBIE BHJbl PALMOHAIBHBIX YPAaBHEHUW C OJHOW TEPEMEHHOM,
CHUCTEMBI IBYX YPAaBHEHUH C JIByMS IEPEMEHHBIMU;

e TIOHMMAaTh ypaBHEHHEC KaK BaAXHCHUIIIYIO MAaTEMAaTHYSCKYIO MOJICIb ISl ONUCAHUS U
M3Y4YeHHUS Pa3HOOOpa3HBIX pPEATbHBIX CHUTYyallWid, pemiaTh TEKCTOBBIE 3aJadu
anreOpandecKuM METOIOM;



o TMPUMEHATH TpadUyecKue NPEICTABICHUS JJII UCCIENOBAaHUA YpPaBHEHHUH,
HCCIICIOBAHUS U PELICHMS CUCTEM YPABHEHMM C IBYMs IEPEMEHHBIMH.

BBINTyCKHUK MOJYYUT BO3MOKHOCTD:

e OBJIAJIETh CIEIMAJIBHBIMUA MPUEMAMHU PEUIEHUS YPABHEHHM M CUCTEM YpPABHEHHIA;
YBEPEHHO NPUMEHSATH anmnapar ypaBHEHHUH NIl pelieHus pa3HooOpa3HbIX 3ajay U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, IPAKTUKH;

o TMPUMEHATHh IpaQUUECKUE MPEJCTABICHUS ISl MCCIEIOBAaHUS YPAaBHEHHM, CHUCTEM
ypaBHEHHM, cofepkauux OyKBeHHbIE KO PUIIUEHTHI.

HEPABEHCTBA
BrIlTyCKHUK Hay4nuTCs:

e [IOHUMATHh U IIPUMCHATH TCPMUHOJIOTUIO U CUMBOJINKY, CBA3daHHBIC C OTHOIICHUCM
HCPABCHCTBA, CBOMCTBA YHCJIOBBIX HCPABCHCTB,

e pCIIaThb JIMHEWHBIC HCPABCHCTBA C O}IHOﬁ HepeMeHHOﬁ H WX CHUCTCMbI;, pPCUIATb
KBaJIpaTHBIC HCPABCHCTBA C OHOpOﬁ Ha I“pa(bI/I‘{eCKI/IC MpCaACTaBJICHHA,

o TMPUMEHATH amnmnapaT HEPABEHCTB JJIA PEIICHUs 3a7ady M3 Pa3IUYHbIX DPA3eIIOB
Kypca.

BBIHYCKHI/IK IMOJTYYUT BO3MOKXHOCTb HAYUUTHCA:

e pa3HOOOpa3HbIM MpUEMaM J0Ka3aTeNbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH
amnmapar HepaBEHCTB JJIsl PEIICHUs Pa3HOOOpa3HBIX MAaTeMaTHUYECKUX 3a/1a4 U 3a/1a4
U3 CMEKHBIX IIPEIMETOB, IPAKTUKU;

e TIPUMEHATH rpaQUUeCKue MPEACTABICHUS IIJIS UCCIICTOBAHUS HEPABEHCTB, CHCTEM
HEPaBEHCTB, COJIepKalUX OYKBEHHBIC KO3 (DHUITUEHTHI.

OCHOBHBIE IOHATHUSA. YUNCJIOBBIE ®YHKIINHU
BrinyckHUK HayuuTCA:

e TMOHUMATh M WCHOJB30BaTh (YHKIIMOHAIBHBIE TOHITHUS W S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS );

o cTpouTh TpaduKH dDIEMEHTAPHBIX (YHKIHA, HUCCIEAOBATH CBOMCTBA YHCIOBBIX
(GyHKITMH HA OCHOBE M3yUYEHUS MMOBEJACHUS UX TPAPUKOB;

o TMOHMMAaTh (PYHKIMIO KaK BAXKHEHIIYI0O MAaTEMaTHYECKyI0 MOJENb JJisi OMUCAHUS
MPOIIECCOB U SIBJICHUI OKPYXKAIOLIEr0 MHUpPa, NIPUMEHATh (PYHKIIMOHAIBHBIA SA3BIK
JUISl OMMCAHUS U UCCIIEIOBAHUS 3aBUCUMOCTEN MEeX 1y (PU3NYECKUMU BEIMYUHAMM.

BBIHYCKHI/IK IIOJIYYHUT BO3MOKHOCTb HAYYHUTBCA:

e TMPOBOJUTH HUCCJIECAOBAHUSA, CBA3AHHBIC C W3YyUYCHHEM CBOMCTB (PYHKIIHI, B TOM
YHCJIE C UCTIOIB30BAaHUEM KOMIIBIOTEPA; Ha OCHOBE I'PaUKOB U3YUEHHBIX (YHKIUN



CTpOUTH OoJiee CI0KHBIE TpaduKu (KYCOUHO-3a/IaHHBIE, C «BBIKOJOTBIMHY TOYKAMU
UT. 1),

e HCNONB30BaTh (PYHKIMOHAIbHBIE TMPEACTABICHUS W CBOWCTBA (QYHKUMHA 7S
pelIeHnss MaTEMAaTUYECKUX 3a7a4 U3 Pa3JINYHbIX pa3JeaoB Kypca.

YUCJIOBBIE ITOCJIEJOBATEJIBHOCTHU
BrIlTyCKHUK Hay4nTCs:

e TIOHUMATh W UCIOJIB30BATH SA3BIK MTOCIICI0BATEILHOCTEH (TEPMUHBI, CAMBOJINYECKHE
0003HaYCHMS);

o TMpUMEHATH (OPMYJBI, CBA3aHHbIE C apuUPMETUYECKOH U TIeOMETPUUYECKOU
NpOrpeccuid, U anmapart, cOPMHUPOBAHHBIN IPU U3YUEHHUH APYTUX Pa3/esioB Kypca,
K PELIEHUIO 33]1a4, B TOM YHCJIE C KOHTEKCTOM M3 PEATbHOM KU3HHU.

BBIHyCKHI/IK IMOJTYYHUT BO3MOKHOCTb HAYUUTHCA:

e pemarb KOMOMHHUPOBAHHBIEC 33/1a4l C MPUMEHEHHEM (HOPMYJ M-TO YjeHa U CYMMBI
NEPBBIX 1 YWICHOB apU(PMETUUYECKONM U T'€OMETPUUYECKON MpOTrpeccHid, MpUMEHss
IPY 3TOM annapar ypaBHEHUN U HEPABEHCTB;

e TMOHUMATh apUPMETUYECKYI0O U TEOMETPUYECKYIO MPOTPECCHUU Kak (YHKIUU
HATypaJIbHOTO apryMEHTa; CBA3BIBATH apU(METUUECKYIO TPOIPECCHUIO C JTMHEHHBIM
POCTOM, TEOMETPUUECKYIO0 — C AKCIIOHEHIIUATBHBIM POCTOM.

OIIMCATEJIBHASA CTATUCTUKA

o BrinyckHMK Hay4yMTCS HMCHOJIB30BaTh MPOCTEUIINE CIOCOOBI TPENCTABICHUS U
aHaJIN3a CTATUCTUYECKUX JAHHBIX.

o BrinyckHMK TOTYYUT BO3MOXKHOCTH TMPUOOPECTH TIEPBOHAYAIBHBIA  OIBIT
opraHuzanuu cbopa JaHHBIX MPU MPOBEICHUU OIpoca OOIECTBEHHOTO MHEHUS,
OCYHIECTBIIATh MX aHAIW3, NMPEACTAaBIATh PE3YyJbTaThl OMpOCa B BHUJAE TaOJUIIBI,
JIAarpaMMmbl.

CJIYYAHUHBIE COBBITHUSA U BEPOSATHOCTD

o DBBINMYCKHMK HaydyuTCs HaXOAUTh OTHOCHUTEIBHYIO YacTOTy U BEPOSITHOCTH
CJIy4aitHOTO COOBITHS.

o BBINyCKHHUK MOMYYUT BO3MOMXKHOCTH MPUOOPECTH OMbBIT MPOBEACHUS CIIyYalHBIX
JKCIIEPUMEHTOB, B TOM 4YHCJIE, C IMOMOIIBK) KOMIIBIOTEPHOTO MOJEIUPOBAHUS,
MHTEPNPETALNN UX PE3YIbTATOB.

KOMBHUHATOPHUKA

o BBIMYyCKHMK Hay4duTcsl pelniath KOMOWHATOpPHBIC 3a/Ja4d Ha HAXOXKIACHUE YHCTIa
00BEKTOB MJIM KOMOWHAIHH.



BBITYCKHUK TONYYHT BO3MOKHOCTH HAYYUThCA HEKOTOPBIM  CIEIUATBHBIM
npuémam pelieHus KOMOMHATOPHBIX 3aad.

1. JImuHOCTHBIE, MeTaNIpeAMETHBIE U NPeIMeTHbIE Pe3yJbTaThl 0CBOCHUS
aare0psI B 9 ki1acce

[Iporpamma  oOecreywBaeT  JOCTIDKEHHE  CIEAYIONIUX  PE3YyJIbTaTOB  OCBOCHHS
00pazoBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHuUs:

JUHYHOCMHbLE.

1.

c(OpPMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTh U
CIOCOOHOCTH O0y4YaroIIMXCSd K CaMOpPa3BUTHIO U €aMOOOpa30BaHMIO HAa OCHOBE
MOTHBAIIUU K OOYYEHMIO U TO3HAHMIO, BEIOOPY NalibHElIero oopa3soBanus Ha 0ase
OPUEHTUPOBKM B MHpe Tpodeccuii U NpoPecCHOHANBHBIX MPEANOYTEeHUN,
OCO3HAHHOMY TIOCTPOCHUIO HWHAMBUIYaIbHOW 00pa30BaTEeNbHON TPAGKTOPUHU C
y4E€TOM YCTOMYMBBIX TI0O3HABATEIBHBIX HHTEPECOB;

c(hOpMHPOBAHHOCTH LEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKU;

cOpPMHUPOBAHHOCTh KOMMYHUKATHUBHOW  KOMIIETEHTHOCTH B  OOIIEHUU U
COTPYIHHUYECTBE CO CBEPCTHHKAMU, CTAPIIMMU U MJIQAIIMMHU, B 00pa30BaTeIbHOM,
OOIIIECTBEHHO TMOJIE3HON, Yy4eOHO-HCCIIeIOBATENbCKOM, TBOPYECKONW M JAPYTruUx
BUJIAX JIEATEIbHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTb CBOM MBICIA B YCTHOM M NHUCBMEHHOU
peur, IOHUMAaTh CMBICJI IIOCTaBJICHHOM 3a/Ja4M, BBICTPAaMBaTh apPryMEHTALUIO,
IIPUBOJUTH IPUMEPBI U KOHTPIIPUMEDBI;

Npe/ICTaBlIeHue 0 MaTeMaTUYECKON HayKe Kak cepe uenoBeuecKon eaTebHOCTH,
00 sTanax e€ pa3BUTHs, O €€ 3HAYUMOCTH VISl Pa3BUTHUS [TUBUIN3AIINH;

KPpUTHYHOCTb MBINUICHHA, YMCHHC PpPaCIIO3HABATb JIOTHYCCKHM HCKOPPCKTHBIC
BBICKA3bIBAHHW:A, OTIIMYATDh THIIOTE3Y OT @aKTa;

KpEaTUBHOCThH MBIIUICHHUS, MHUIIMATHUBA, HAXOAYMBOCTh, aKTUBHOCTD IIPH PEIICHUU
anreOpandyecKux 3ajady;

YMEHHE KOHTPOJIUPOBATH IMPOIECC W pe3yabTaT y4yeOHOM MaTeMaTH4eCKOu
NeSITETbHOCTH;

CIOCOOHOCTh K 3MOILIMOHAIBHOMY BOCIIPUSTHIO MaTeMaTUYECKUX OOBEKTOB, 3a/1ady,
pELICHUH, PACCYXKICHUM.

MemanpedMeMH ble.

1.

YMEHHE CaMOCTOSITENIbHO TUIAHUPOBATh aIbTEPHATUBHBIC MYTH JOCTUXKEHUS LETEH,
OCO3HAHHO BBIOMpaTh HambOoisiee A(PPEeKTUBHBIE CIOCOOBI PEUICHUS YUYEOHBIX H
MO3HABATEIbHBIX 33]1a4;



2. YMEHHE OCYUIECTBIATh KOHTPOJb IO PE3ylbTaTy M MO CHOCO0y AEUCTBUS Ha
YpOBHE TPOU3BOJIBHOIO BHUMAHUS U BHOCUTh HEOOXOAMUMBIE KOPPEKTHUBBIL;

3. YMEHHME aJIeKBaTHO OIICHHMBATh MPABWIHHOCTh WM OIIMOOYHOCTH BBIMOJHEHUS
yueOHOU 3amaun, €€ OOBbEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€
pelieHus;

4. OCO3HaHHOE BIAJCHUE JIOTUYECKHUMH JIEHCTBUSIMHU OIpPENCICHHUS MOHITHA,
0000IlIeHNs,  YCTAaHOBJEHUS  AHAJOTUMW,  KiIaccu(UKalMM  HAa  OCHOBE
CaMOCTOSITETTFHOTO BEIOOPA OCHOBAHHI U KPUTEPUEB, YCTAHOBICHUS POJO-BUIOBIX
CBSI3€EH;

5. YMEHHE YCTaHaBIMBAaTh NPUYUHHO-CJICJACTBEHHBIE CBSI3U;, CTPOUTH JIOTHUYECKOE
paccyXJeHue, yMO3aKJIIoueHue (MHAYKTUBHOE, NEIYKTUBHOE M IO AHAJOTHH) U
BBIBO/IbI;

6. YMCHHUC CO3a4BaThb, IIPUMCHATbL U Hp€O6pa?>OBBIBaTB 3HAKOBOCHUMBOJIHNYCCKHUC
CpeaAcCTBA, MOACIN U CXCMbI IJIs1 PCIICHUA y‘le6HBIX M ITO3HABaTCJIBbHBIX 3aJ1a4,

/. yMEHHE OpraHU30BBIBATH YUEOHOE COTPYIHUUECTBO U COBMECTHYIO JEATEIBLHOCTD C
YUHUTEJIEM M CBEPCTHHKAMH: OMPEACNATh 1eNd, pacrpeneieHne GyHKIHN U poJiei
YYaCTHUKOB, B3aUMOJEHCTBUE U 00IIHME crocoObl paboThl; yMEeHHE padoTaTh B
rpynme: HaxoAWTh oO0lee penieHue W pa3pemarsh KOHQIUKTHI Ha OCHOBE
COTJIacOBaHMS TMO3UIMK M y4y€Ta MHTEPECOB; CIyIIaTh NapTHEPA; HOpMyIUpPOBATh,
apryMEHTHPOBATh U OTCTANBATh CBOE MHEHHE;

8. chopmMupoBaHHOCT, Y4YEOHOM ¥ OOIIENOIL30BATEIILCKOM KOMIIETEHTHOCTH B
0o0JaCTH  WCIOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUHN
(MKT- KOMOETEHTHOCTH);

9. mepBOHaualbHBIC TPEACTABICHUA 00 HIEIX M O METOJaX MaTeMaTHKH Kak 00
YHUBEPCAJIBHOM SI3bIKEC HAYKH M TEXHUKH, O CPEACTBE MOJICTUPOBAHMS SBJICHUN U
IIPOIICCCOB,;

10.ymeHue BUAETh MAaTEMAaTHYECKYIO 3a/1adyy B KOHTEKCTE MPOOJIEMHON CUTyalllu B
OPYTUX TUCHUIUINHAX, B OKPYXKAOUIEH )KU3HU;

11.ymeHHe HaXOAWTh B PA3NHYHBIX HMCTOYHHKAX HHQPOPMAIUIO, HEOOXOMUMYIO IS
pEIICHHUs] MAaTeMAaTHYeCKUX MpoOJeM, W TPEICTaBIsATH €€ B MOHSATHOU (Qopme;
NPUHUMATh pENICHWE B YCJIOBHSX HEMOJHOW © W30BITOYHON, TOYHOW U
BEPOSITHOCTHOHN MHPOpPMAIIHH;

12.ymeHre TOHMUMATh M MCIOJB30BaTh MATEMAaTUYECKHE CPEJICTBA HATJISATHOCTH
(pUCYHKH, 4YepTeXHu, CXeMbl W [p.) Uil WUIIOCTpallid, WHTEPIpETallUH,
apryMEHTallVH;

13.yMeHHE BBIIBUTATh THUIOTE3bl TPU PEHICHUH Y4EOHBIX 3alad M TOHUMATh
HEO0OXOJMMOCTb UX MTPOBEPKHU;



14.ymeHnuie mpuUMEHATh UHIYKTUBHBIE U JIETYKTHUBHBIE CIIOCOOBI pacCyKICHU, BUAECTh

PAa3IMYHBIC CTPATCTHUH PCIICHUSA 3a1a4,

15.moHMMaHNe CYIIHOCTH aJrOPUTMUYECKUX MPEANUCAHUN U YMEHUE JIeCTBOBATh B

COOTBCTCTBUH C MPCIIOKCHHBIM aJITOPUTMOM;

16.YM€HI/IG CaMOCTOATCIBHO CTaBUTH ILICIIH, BBI6I/IpaTB N CO3aaBaTb aJIOPHUTMbI IJIA

pelieHrs y4eOHbIX MaTeMaTHYECKUX MPOOIIeM;

17.YM€HI/Ie IUIAHUPOBATDb U OCYLICCTBIIATH ACATCIbHOCTD, HAIIPABJICHHYIO HAa PCIICHUC

3a/1aq UCCIICAOBATCIILCKOI'O XapaKTCpa,

IlpeaMeTHBLIMM _pe3yJabTaTAMH HN3YyUCHUA anre6pbl B 9 KJacce SABISIOTCS CJICAYHOIHC

YMCHUA:

Keaopamuunas ¢pynkyus:

1.

cTpouTh rpaduK KBaApaTUYHOM (QYHKIMUM U T[PUMEHATHh Tpaduueckue
NPEACTABIEHUS ISl PEUICHUS HEPABEHCTB BTOPOM CTENEHH C OJTHOW MEPEMEHHOM;

BBITMOJHATH MpOCTeine mpeodpa3zoBanus rpa@uKoB (yHKIIHIA;

HaXOAUTh 00JIaCTh oOmpenereHuss U 00JacTh 3HAYEHUN (PYHKIUHU, MPOMEKYTKH
3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs U yObIBaHUs (YHKIIUNA, HauOOJIbIIEe
U HauMEHbIlIee 3HaUYeHUs, TOYKU NepeceueHus rpaduka KBaApaTUIHOW HYHKIIMH C
OCSIMU KOOPIMHAT, HYJIU (QYHKIIUU;

HAaxXOJUTh 3HaueHWUs QYHKIOUH, 3aJaHHBIX GOPMYIJIONH, Tabiuiel, rpaduKoMm;
peraTh 0OpaTHYIO 3aj1a4y;

pelarh KBaJApaTHbIE YPaBHEHUs, ONPEAEIISATh 3HAKU KOPHEH;
BBIIIOJIHATH PA3JI0KEHUE KBAIPATHOTO TPEXWICHA HA MHOXKUTEIIN;

peuiaTb KBaaApaTHOC HCPABCHCTBO MCTOAOM HMHTCPBAJIOB.

VYpasnenus u nepagsencmea ¢ 0onou nepemeHHou:

1.

pelarh Ueable YpaBHEHHUSI METOJOM BBEJCHUS HOBOM NEPEMEHHOW; Pa3JIOKEHUEM
Ha MHOXXHTETU U TpadhUIECKUM CIIOCOO0M;

pemarb CHUCTeMBI JBYX ypaBHEHHM ¢ JBYMS TICPEMEHHBIMH TpapuUICCKUM
CIIOCOOOM.

YPQGHEHuﬂ u HepaseHcmeda c aGyMﬂ nepemeHHbiMu.
peuiaTtb YpaBHCHHUA C ABYMs IICPCMCHHBIMHA CII0COOOM IIOACTAaHOBKH M CIIOXKCHMUI,

pemaTth 3aJjayd Ha COBMECTHYIO pabOTy, Ha JABMIKEHUE U JPYTrUe COCTABICHUEM
CHCTEM YPABHEHUM.

Ilpoepeccuu:



1. moHuUMaT, 3HAYCHUS TCPMUHOB «WICH IOCICAOBATCIBHOCTHU», «HOMCP YJICHA
IIOCJICAOBATCIBHOCTH),

2. HaxXOOUTh pPa3HOCTh AapU(PMETHUECKOM NPOrpeccHH, CyMMY N NEPBBIX YJIECHOB
apu(pMETHIECKON Mporpeccuu 1 Jro0ou wieH apuMeTHuecKor Mporpeccui;

3. BBIUMUCIATH JIIOOON UIEH TreoMeTpUuYecKorl mporpeccuud 1Mo Gopmyne, 3HaTh
CBOMCTBa UJIEHOB T'E€OMETPUYECKOW TMPOrPECCUU, HAXOIUTh CYMMY N MEPBBIX
YJICHOB T€OMETPUUECKOM MPOrPECCUU;

4. BBISBIISTH, KaKas I0CJIEIOBATEIHLHOCTh SIBIISICTCSI apuMeTHIeCKOoM
(reomeTpHUecKoOi), eciu J1a, To HaxoauTh d ();

5) IpUMEHSTh pa3UyHbIE CIOCOOBI T€OMETPUUYECKON MPOrpeccUuid MpU pelieHruu 3ajad
(0COOEHHO TIPU PEIICHUH «GKU3HEHHBIX» — KOMIIETEHTHOCTHBIX 3a71a4);

Crenens ¢ PAIIMOHAJBHBIM IIOKa3aTeJIeM:

1. ctpouts rpaduk (yHKIMU y =X, 3HaTh CBOMCTBA CTEHNEHHOM (YHKIMH C
HATypalbHBIM II0KA3aTEJIEM, YMETh pEIlaTh yPaBHEHHS X = g P 4YETHHIX U
HEYETHBIX 3HAUCHUSX N;

2. BBINIOJNIHATH  MpOCTEHIIMe TpeoOpa3oBaHUS W BBIUHUCICHUS  BBIPAKECHMUI,
colepKallluX KOpPHU, TMPUMEHsSI OIpeAesieHHe W  M3yYeHHbIE CBOWCTBA
apu(pMETHIECKOr0 KOpHs N-i CTENEHHU;

3. BBIMIOJIHATH MPOCTEHIIne MpeoOpa3oBaHUs BBIPAKEHUM, COAEpKAIIUX CTEIEHH C
IpOOHBIM TIOKA3aTeNeM, MCIOJIB3Yys MPU ATOM H3YUYEHHBIC CBOMCTBA CTEMEHEH C
pPaLMOHAIBHBIM I10KA3aTEIIEM.

1. DjeMeHThI CTATUCTUKHU M TEOPUH BEPOSITHOCTEH

- pemaTh KOMOMHATOPHBIC 3a7a9M Ha HAXOXKJACHUE YKClIa 00BEKTOB MJIM KOMOWHAIIUMA
myTeM Tiepebopa BO3MOXKHBIX BapHaHTOB, a TAaKXKE C HCIIOIh30BaHHUEM IIpaBHIIa
YMHOXEHHS,

- HaXOJIUTh BEPOSITHOCTH CITy4alHBIX COOBITUN B MIPOCTEUIIINX CITyJasiX.

11l. Conep:xkanue y4eOHOro mpeaMeTa

I'nasa 1. CpoiictBa pynkumii. KBagparuunas pynkuus (22 yaca)

Oyukuus. CBoiictBa ¢yHkuuil. KBaapatHelii TpexwieH. Pa3nokeHue KBagpaTHOTO
TpexwieHa Ha MHOXuTenn. DyHKIuA y = ax’+ bx + c, eé coiictBa u rpaduk.
HepaBeHncTBa BTOpPO#l cTenmeHH C OOHOM mepeMeHHOM. Meton uHTepBanoB. YUeTHas u
HeuerHas Gynkuus. Oynxuus y = x'. OnpeneneHue KopHa n-il creneHy. BurumcieHue
KOPHEW N - CTETIECHH.



Henab: paciiupuTh CBEACHUS O CBOMCTBAX (PYHKUUN, O3HAKOMUTH OOYYaIOIIMXCA CO
CBOIICTBaMU M TpadUKOM KBaJApaTUYHOW (YyHKUHMH, CHOPMHUPOBATH YMEHHUE pellaTh
HepaBeHCTBA BHa ax” + bx + c0 ax®+ bx + ¢ rae a-0. BBectn momsTHE KOpHS N -if
CTEIICHU.

B Hauane Tembl cucTeMaTH3UPYIOTCS cBeleHUs O (PpyHKuusX. IIoBTOpSIOTCS OCHOBHBIE
MNOHATHS: (QYHKUUSA, apryMeHT, oOjacTh ompexaeineHus ¢GyHkuuu, rpaduk. Jlarorcs
MOHATHS O BO3PACTAHUM U YOBIBAaHMHM (DYHKIIMH, TPOMEKYTKaX 3HAKONMOCTOSAHCTBA. Tem
caMbIM co3jaeTcsi 0asza JUisl YCBOCHUSI CBOMCTB KBaJ[paTUYHON W CTeNEeHHOW (DYHKIUM, a
TaKKe [ JanbHeiero yrinyonenus: (yHKIHOHAIBHBIX MPEICTaBICHUN MPU U3YyYEHUU
Kypca anreOpbl 1 Hayal aHaju3a.

HOIITOTOBI/ITGJIBHBIM maromM K H3YUYCHHUIO CBOMCTB KBaI[paTH‘IHOﬁ (I)YHKI_II/II/I ABIACTCA
TAKKE PACCMOTPCHHUC BOIIPpOCAa O KBAAPATHOM TPCXUWICHC U €TI0 KOPHAX, BBIACICHUU
KBaJIpaTa ABYYJICHA U3 KBAAPATHOI'O TPCXYJIICHA, PA3JIOKCHUU KBAJAPATHOI'O TPCXYICHA HA
MHOXHUTCIIN.

V3yueHne KBagpaTHYHON (YHKIMM HAYMHACTCS C PACCMOTPEHHS (DYHKIHH y=aX’, eé
CBOWCTB M OcOOCHHOCTEH rpaduka, a TaKKe APYTMX YaCTHBIX BHUIOB KBaJAPaTHYHOM
dyHKIHH — GYHKIHE y=ax°+N, y=a(Xx-M)°. DTH CBEACHHS HCIIONB3YIOTCS IIPH W3yYCHHUH
CBOWCTB KBaJpaTWyHOW (pyHKIHMH 0O0Iero Buaa. BakHo, 4TOOBI 00ydJaromnirecs MOHsIIH,
4ro rpaduk GyHKIMH y = ax’ + bx + ¢ MOXKeT OBITb MOJNYUeH u3 rpaduka QYHKIHH y =
ax” ¢ TOMOIIBI0 JBYX TMapajUIeNbHBIX MepeHocoB. llpuémbl mocTpoeHUs Tpaduka
dyHKIMH y = ax’ + bx + ¢ 0TpabaThIBAIOTCS Ha KOHKPETHBIX IpUMepax. IIpu 3ToM 0coboe
BHUMAaHHE CIIEyeT VYACTUTh (OPMUPOBAHHUIO Yy OOYYAIOIIMUXCS yMEHHS YKa3bIBaTh
KOOPJIMHATHI BEPIITMHBI TApa0O0JIbl, €€ OCh CHMMETPHH, HAIPaBJICHUE BETBEH MapadoIIbl.

[Ipy w3ydyeHHMH STOM TEMBbl NAIBHEWIIEE Pa3BUTHUE IIOJYyYaeT YMEHHE HAXOAUTh IO
rpaduKy MPOMEKYTKH BO3pacTaHHWs M yObIBaHUS (DYHKIIMHM, a Tak)Ke MPOMEKYTKH, B
KOTOPBIX (DYHKIIHSI COXPAHSIET 3HAK.

. 2

DOpMHIpPOBAHIE YMEHHIT PelIaTh HePaBEHCTBA BHa ax~ + bx + c0 ax” + bx + ¢ rae a-0,
OCYIIECTBIISIETCS C OMNOpPOM Ha cBeleHHS O rpaduke KBAAPATUYHOW (PYyHKIIUH
(HarpaBJIeHHE BETBEH MapaboJIbl €¢ PACIIOIOKEHUE OTHOCHTEIHHO ocH OX).

OGy‘-IaIOIHI/IeCﬂ S3HAKOMATCA C MCTOAOM HHTCPBAJIOB, C IIOMOIIBIO KOTOPOI'o pCHIarOTCA
HCCJIOKHBIC PAllMOHAJIbHBIC HCPABCHCTBA.

OOyuaromuecs 3HAKOMATCS CO CBOMCTBAMU CTENEHHOH (YHKIMH y=X HpH YETHOM U
HEUETHOM HATypaJIbHOM IIOKa3aTelie n.. BBomuTcs TOHATHE KOpPHA N-H  CTEIEHH.
OOyuaromuecs JOKHBI TOHMMAaTh CMBICH 3amucedl Buja ¥7, 1. OHM MOJIy4aroT
MpEACTaBICHUE O HAXOXKJACHUW 3HAYCHUN KOPHS C IOMOIIBIO KalIbKYJIATOpa, NMPUYEM
BBEIPa0OTKa COOTBETCTBYIOIIMX YMECHHI HEe TpeOyeTcs.

I'naBa 2. YpaBHeHMsI M HEPABEHCTBA ¢ 0JHOI nepemeHHo (14 yacoB)

Llensie ypaBHEHUsA. YpaBHEHUE C JBYMS MEpEeMEHHbIMU U ero rpaduk. CucreMbl
YpaBHEHUW BTOPOM CTENEHU. PemieHuwe 3ajlad ¢ MOMOIIBIO CUCTEM YPaBHEHHI BTOPOM
CTEICHH.



Heasb: cucremaru3upoBaTh U OOOOIIMTH CBEAEHUS O PELIEHUU IENbIX C OJHOU
nepeMeHHoi, BpipaboTaTh yMeHHE pellaTh MPOCTEHIINE CHUCTEMBI, COIEpKalIUe
YPaBHEHHE BTOPOM CTENEHU C ABYMsS NEPEMEHHBIMH, U TEKCTOBBIE 3aJayd C MOMOILIBIO
COCTaBJICHHUA TaKUX CHUCTEM; BbIpaOOTaTh yMEHHUE pelaTh MNPOCTEHIINE CHCTEMBI,
COJIeprKalllie€ YPaBHEHUE BTOPOM CTENEHU C ABYMsS NIEPEMEHHBIMH, U TEKCTOBBIE 3a7a4H C
ITIOMOIIIBIO COCTABIIEHUS] TAKUX CUCTEM.

B aToi Teme 3aBepriaeTcs U3y4eHUE PALlMOHAIBHBIX YPAaBHEHUN C OJHOU IlepeMeHHOU. B
CBS3M C OTUM TIPOBOAMUTCS HEKOTOpoe o0000IIeHue u yriyojeHue CcBeJeHui o0
ypaBHEHHUAX. BBOIATCS MOHATHS LIEJIOr0 PAalMOHAIBHOTO YPAaBHEHUS M €r0 CTENECHHU.
OOyuaroiuecss 3HaKOMSITCS C PEIICHHEM YpPaBHEHUN TpPETbel CTENeHW U YEeTBEPTOi
CTENIEHH C IIOMOIIBIO PA3JO0KEHUS HA MHOXKHUTEIM W BBEJICHHUS BCIOMOTraTelbHOU
nepeMeHHOW. Meroa penieHus ypaBHEHHMM IyTeM BBEACHUS BCIIOMOTIaTEIbHBIX
NEepeMEHHBIX OyleT I[IMPOKO  HUCIOJIb30BAaThCSA  JlaJbHEHIIEM TMPU  pEUICHUU
TPUTOHOMETPUYECKUX, JIOTApU(PMUUECKUX U IPYTUX BUIOB YPaBHEHUH.

B nanHO#l TeMe 3aBepiliaeMcs M3YYEHHUE CUCTEM YPaBHEHUUM C JBYMS. NEPEMEHHBIMHU.
OCHOBHOE BHHMMaHHE YAECSAETCS CUCTEMaM, B KOTOPBIX OJAHO W3 YpaBHEHUH NEPBOU
CTENEHU, a JApyroe BTOpoil. M3BecTHBIN o0ydaronuMmcs Crocod MOJACTAHOBKH HAXOIHUT
3l1€Ch JalibHEHIIee MPUMEHEHUE W TO3BOJAET CBOJUTH PEIICHUE TaKUX CHUCTEM K
PELLIECHUIO KBAIPATHOTO YPABHEHUSI.

O3HakoMJICHHE 06y‘IaIOH_II/IXC5I C MpuMepamMu CUCTCM ypaBHeHI/Iﬁ C ABYMs IICPCMCHHBIMU,
B KOTOPBIX o0a YpPpaBHCHHA BTOpOI;'I CTCIICHU, OOJDKHO OCYHICCTBIIATHCA C ,ZIOCT&TO‘IHOIZ
OCTOPOKHOCTBIO H OI'PaHNYINBATLHCS HpOCTGI‘/’II_HI/IMI/I ImpuMcpamMu.

[IpuBnedyeHre H3BECTHBIX OOy4aromUMcS TpadUKOB MO3BOJSET TMPUBECTU MPUMEPHI
rpadudeckoro pemieHusi cucreM ypaBHeHUH. C MOMOIIBIO TpaUuecKuX MpecTaBIeHUN
MOKHO HAIJISIIHO TOKa3aTh OO0YyYalolMMCs, YTO CUCTEMBI JABYX YpaBHEHUW C JBYMs
NEPEMEHHBIMU BTOPOW CTEMEHH MOTYT UMETh OJIHO, JIBA, TPH, YETHIPE PELICHUS WUJIU HE
MMETh PELICHUM.

Pa3paboTannplii MaTeMaTHUECKUIl ammapaT MO3BOJISIET CYIIECTBEHHO PACIIMPUTH KIIACC
COAEPKATEIbHBIX TEKCTOBBIX 3374, PEIIAEMbIX C IOMOIIBIO CUCTEM YPAaBHEHHUM.

I'naBa 3. YpaBHeHus1 M HEPABEHCTBA ¢ AByMs nepeMeHHbIMH (17 yacoB)

VYpaBHeHUE ¢ IByMs IIEPEMEHHBIMU U €T0 rpaduk. CUCTEMBI ypaBHEHUN BTOPON CTETICHHU.
Pemenue 3anau ¢ nOMONIBIO CUCTEM YpaBHEHUM BTOpOU creneHu. HepaBeHCTBa ¢ 1ByMs
IIEPEMEHHBIMU U UX CUCTEMBI.

Ilens — BBIpaOOTaTh YMEHHE pemiaTh MPOCTEHIINE CHCTEMBI, COJIEpIKAIINe YpaBHEHUE
BTOPOM CTENEHU C JBYMS NEPEMEHHBIMU, U TEKCTOBBIC 3aJa4M C MMOMOIIBI COCTABICHHUS
TAKHUX CHCTEM.

B nanHOW TeMe 3aBepmiaeTcsi MU3yYEHHE CHCTEM YPABHEHHU C JIByMS MEPEMEHHBIMU.
OCHOBHOE BHHMaHHE YAESAETCS CUCTEMaM, B KOTOPBIX OJHO M3 YPAaBHEHUW IEPBOM
CTEMNEHHU, a pyroe BTopoil. 3BeCTHBIN ydanuMcesi cnocoO MOJCTAaHOBKU HAXOIUT 3/1€Ch
JNajJbHENIIee MPUMEHEHHE W MO3BOJISIET CBOJUTH PEIIEHWE TAKUX CHUCTEM K PEIICHHIO



KBaJ[paTHOTO YpaBHEHUs. Ydaluecs JOKHBI YMETh peniaTh CUCTEMBI ABYX YPaBHEHUU C
IBYMs TIEPEMEHHBIMH, VyKa3aHHbIE B COJCp)KaHUHM. PemaTe TEKCTOBBIE 3a1ayH
anredpanyeckuM CrocoOOM: MEPEXOIUTh OT CIOBECHON (POPMYIMPOBKH YCIOBHS 3a]lauu
K anreOpandeckodl MOJETH IyTeM COCTAaBJICHUS CHUCTEMBl YypaBHEHUH; pemaTh
COCTaBJICHHYIO CHCTEMY YpaBHEHHI, MHTEPIPETUPOBATH pe3ynbTar. Pemiath cucTeMbl
HEPaBEHCTB C ABYMs MTEPEMEHHBIMH.

I'naBa 4. IIporpeccuu (15 yacoB)

Apudpmernyeckas U TreoMeTpuyeckas nporpeccuu. PopMylbl N-rO 4ieHa U CYMMBI
NEPBBIX N YWIEHOB Mporpeccuu. beckoHeuHo yObIBarolas reoMeTpudecKkas nporpeccusi.

HCJ’IL: AdaTb ITOHATHUA 00 apI/I(i)MeTI/III€CKOI‘/’I 151 FeOMeTqueCKOﬁ MporpeCcCuAax Kak
YUCJIOBBIX ITOCJICAOBATCIBHOCTAX 0co0oro BUAA.

HpI/I N3Yy4YCHHN TCMbI BBOIUTCA IIOHATHUC ITOCICAOBATCIIBHOCTHU, PA3BACHACTCA CMBICI
TCPpMHHA «n-M  4JIeH IMOCJICOO0BATCIIBHOCTHN), BI)Ipa6aTBIBa€TC$I YMCHUC HCIIOJIb30BATH
HNHACKCHOC o0o3HaueHne. OTH CBCIACHHUA HOCAT BCIIOMOTaTEJIbHBIN XapaKTep U
HNCIIOJIB3YIOTCSA OJIA N3YUYCHUA apI/I(l)MGTI/I‘{eCKOI‘/II 151 FCOMGTpH‘IGCKOfI HpOI‘peCCI/II\/JI.

PaGora ¢ dopMmymnamMu n-ro 4yjeHa M CyMMBI NEPBBIX N YJIEHOB IMPOrpPecCUil, MOMUMO
CBOEr0 OCHOBHOI'O  HA3HAYCHUSA, IIO3BOJAET HEOJHOKPATHO  BO3BpallaTbCi K
BBIYUCIIEHUSAM, TOXJAECTBEHHBIM IPeoOpa30BaHUSIM, PELICHUIO YPaBHEHH, HEPABEHCTB,
CUCTEM.

PaccmarpuBaroTcsi XapakTepUCTHYECKHUE CBOMCTBA apu(PMETHUECKON U TeOMETPUUYECKON
IPOTPECCUI, YTO MO3BOJISIET PACIIMPUTH KPYT MpeiaraéMblxX 3aiad.

I'maBa 5. DneMeHTbI KOMOMHATOPUKHU U TeopuH BeposiTHocTel (13 yacoB)

KoMmOunartopHoe mnpaBmwio yMmHOXeHHUs. [lepecTaHOBKHM, pa3MENIEHUS, COYECTAHMUS.
OTHOcUTENbHAS YACTOTA U BEPOSITHOCTh CITyYaHOTO COOBITHSI.

Heab: 03HAKOMUTH O0YYAIOIINXCS C MOHATUSIMUA NIEPECTAHOBKH, PA3MEIICHUS, COUYCTaHUS
U COOTBETCTBYIOIIMMHU (opMylaMud [JIsi TMOJACYETa HMX YHCJIA; BBECTH TOHSITHS
OTHOCUTEIHHOM YACTOTHI U BEPOSITHOCTU CIyYaWHOTO COOBITHSI.

N3yyenue TemMbl HAUMHACTCS C PEIICHUS 3a/1a4d, B KOTOPBIX TPEOYETCS COCTaBUTH T€ WIIU
MHbIE KOMOWHALIUM 3JIEMEHTOB U. MOJICUUTATh UX 4YUCI0. Pa3bsicHsIeTcss KOMOMHATOPHOE
MPaBWJIO YMHOXEHHUS, KOTOPOE HMCIOJHATCS B JalIbHEUIIEM MpU BbIBOJAE (GOPMYT st
MOACYETAa YHUCIa NEPECTAHOBOK, Pa3MEIICHUM M coudeTaHud. [Ipy u3ydyeHuM HaHHOrO
Marepraiia HeoO0XoauMO OOpaTUTh BHUMaHHE OOYYArOIIMXCS Ha pPa3audne TOHSITHI
«pa3MEIICHUEe» U «COYeTaHne», CHOPMHUPOBATh Y HUX YMEHHUE ONPENIETATh, O KaKOM BHUJE
KOMOMHAIMI UJET peub B 3a/1aue.

B nmanHoii Teme oOydaromniypecss 3HAKOMSTCS C HadalbHBIMH CBEACHUSIMU W3 TEOPUHU
BEpOATHOCTEH. BBOIATCS TOHATHUA «CIy4allHOE COOBITHE)», «OTHOCHUTENIbHAS 4YacTOTa,
«BEPOSITHOCTh ~ CIy4allHOTO  COOBITHS». PaccMaTpuBarOTCS  CTAaTUCTHYECKUUA U
KJIACCUUECKUU MOJXOJAbl K OMPEACICHUIO BEPOSTHOCTU CIIy4allHOTO coObITHS. BaxHo
o0paTuTh BHUMaHUE 00YyYaIOIMUXCS HAa TO, YTO KJIACCUYECKOE OINpe/eJIeHNE BEPOSTHOCTU



MOXHO IIPUMCHATH TOJBKO K TAKHUM MOJCIIAM PCAJIbHBIX CO6BITPII>1, B KOTOPBIX BCC UCXOAbI
SIBJIAIOTCSI PaBHOBO3MOIKHBIMU.

6. IloBTOpenue (21 yac)

Hean: [loBTOopenue, 06001IeHNE U CUCTEMATU3AlIMS 3HAHUM, YMEHUI U HaBBIKOB 32 KypcC
anreOpbl OCHOBHOM 00111€00pa30BaTEILHOM IITKOJIBI.

V. TEMATHYECKOE INIJIAHUPOBAHUE 9 KJIACC

Ne Pa3znes, Tema ypoka KosnunvecTBO 4acos KonTpoasb
n/n
1. | I'naBa 1. CBoiicTBa pyHKIUH. 22 2
KBanparnuHast pyHKIHSI.
2. | I'maBa 2. YpaBHEHUS U HEPABEHCTBA C 14 1
OJHOW MEPEMEHHOM.
3. |I'maBa 3. YpaBHEHUS U HEPABEHCTBA C 17 1
JBYMsI IEPEMEHHBIMHU.
4. | I'maa 4. IIporpeccun. 15 2
5. |I'mama 5. DneMeHTH KOMOMHATOPUKHU U 13 1
TEOPUHU BEPOSITHOCTEH.
6. | 6. IloBTOpenue. 21
Hroro: 102 7

Onucanue y4eOHO-MeTOIUYECKOT0 1 MATEPHUAILHO-TEXHUYECKOr0 odecneyeHust
o0pa3oBaTeIbHOIO Mpouecca

Anrebpa, yueOHUK 17151 9 Kiacca juist o6meo0pa3oBaTesnbHbIX yupexaenuit / FO.H.

Makapserues, H.I'. Munatok, K.M.Hemkos, C.b. CyBopogsa : [Ipocsenienue, 2015.

1.

Anre0pa: IeMEeHThI CTATHCTHKU U TEOPUHU BEPOSITHOCTEH. YdeOHOe mocodue st
ygamuxcsi 7 — 9 kimaccoB 00meoOpasoBaTenbHbIX yupexnenuin / / FO.H.
Makaperues, H.I'. Munmtok: IIpocsemenue, 2015.

Hunaktudyeckue matepuansl mo anredpe mns 9 kmacca / B.M. XKoxos, FO.H.
Makaperues, H.I'. Munatok: IIpocsemenue 2015.

CoopHuka pabouux mporpamm 1o aireope. 7 — 9 kmaccei», - M.: IIpocsemienue,

2014. CocraButens T.A. bypmucrposa.




