MyHuuunajbHoe 001eo0pa3oBaTeibHOE YUpPeKICHHEe
«Cpennss o0eodpaszoBaTebHas mKoaa Ne 64
umenu I'epost Coserckoro Coroza U.B. ITanguiosa»

Jlennnckoro paiiona ropoaa Caparosa

PACCMOTPEHO COI'JIACOBAHO YTBEPX/JIAIO
PyxoBoaurens MO 3amecTuTenb qupekTopa no YP Hupexrop MOY «COLI Ne 64»
/H.A. HoBoxwunoBa/ | MOY «COL Ne 64» /A.H. Xuryn/
[IpoTokon Ne_____ ot /A.H. Oxanuna/ | [lpukaz Ne ___ or
«_» 2024 r. «_» 2024 r. «_» 2024 r.
PABOYASA ITPOI'PAMMA

no anrebpe 9 kiacc

VYpoBeHnb 00pa3zoBaHusi: OCHOBHOE oOiiee obpazoBanue, 9 b kiacc.
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PaccmoTpeHo Ha 3acemanuu
ME€IarOrH4eCcKoro COBeTa
npoTokon Ne

OoT « _ » asrycta 2024 r.




IHosicHUTEABLHAA 3AIINCKA

Pabouas mporpamma no anredpe aist 9 kinacca pazpadorana st MOY «COIIT Ne
64» ¢ yueTrom:
e tpeboBanuiit PI'OC OOO, yTBepkACHHBIM NpHKa3oM MuHuUcCTEpCTBA
oOpa3oBanus U Hayku Poccuiickoii @enepanuu;
e Konuenuuu mnpenopaBaHusi ydeOHOro Kypca «MaremaTtuka» B
00pa3zoBaTeIbHBIX OpraHu3alusiax Poccwuiickoit Odenepauuy,
peanu3yronmx OCHOBHbIE 00111€00pa3oBaTeIbHbIE TPOrPAMMBI;

e (OOpa3oBaTesbHON NPOrpaMMbl OCHOBHOIO o001iero oobpazoBanus MOV
«COII Ne 64» na 2024 - 2025 yueOHblii ro.

CornacHo y4yeOHOMY TIUIaHY [iJIi  OOpa30BATENBHBIX  YUPEKICHUN
Poccuiickoit deneparnuun Ha u3ydeHue anreOpel B 9 Kilacce OTBOJIUTCS HE
meHee 102 daca 3a roj U3 pacuera 3 4aca B HeJlelto npu 34 yueOHbIX HEeIeIsX.

[Iporpamma cocTaBiieHa HUCXOAS W3 CICAYIONIUX IeJieil M3yYCHHS aneeOpvl B
pamkax (QemepanbHOr0 KOMIIOHEHTa TOCYAapCTBEHHOTO 00pa30oBaTEIBHOTO
cTaHjapra (OCHOBHOTO) 00IIero oOpa3oBaHUs B OCHOBHOM IIKOJIE:

1) 6 nanpasnenuu TUYHOCMHO20 PA3EUMUSL

* pa3BUTHE JIOTHYECKOTO W KPUTHYCCKOTO MBIILUICHUS, KYJIbTYPhl PCYH,
CIIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

* (opMupOBaHHE Yy ydYaNTUXCS MHTEIUICKTYaIbHOW YECTHOCTH U OOBEKTHBHOCTH,
CIIOCOOHOCTH K IPCOJIOJICHUIO MBICIUTCIBHBIX CTEPEOTHIIOB, BBITCKAIOIINX U3
OOBIIEHHOTO OIIBITA;

* BOCIIUTAaHUE KAYECTB JIMYHOCTH, 00ECIICUYMBAIOIINX COIUAIBLHYI0 MOOWIBHOCTD,
CIIOCOOHOCTH MMPUHUMATH CAMOCTOSITCIIBHBIC PCIIICHHUS,

* (opMuUpOBaHHE KauyeCTB MBIIUICHUS, HEOOXOJMMBIX JUIS aJalTaldd B
COBPEMEHHOM MH()OPMAITMOHHOM OOIIECTBE;

* pa3BUTHE HHTEpeca K MAaTeMAaTHYECKOMY TBOPUYECTBY M MAaTeMaTHYCCKHX
CIIOCOOHOCTEI];

2) 6 MemanpeomMemHoM HanpasieHuu

* (hopMupoBaHHE TIPEACTABICHUM O MaTeMaTHKE KaK YacTH OOIIEeUeTIOBEYECKOM
KYJbTYPBI, O 3HAYUMOCTH MAaTEMAaTHKH B PA3BUTUH ITUBUIIM3AIMA ¥ COBPEMECHHOTO
00111eCTBA;

* pa3BUTHE TIPEJACTABICHUM O MaTeMaTHKE Kak (opMe omucaHuss W METOAC
MMO3HAHUS  JCHCTBHTEIBHOCTH, CO3JaHUE  YCIOBUM I NPHOOPETCHHS
MIePBOHAYATIBLHOTO OIBITA MATEMATHYECKOT'O MOJICITMPOBAHNS,

* (QopmupoBaHHe OOHMUX CIIOCOOOB  HWHTEIUICKTYaIbHOW  JICSITCIBHOCTH,
XapaKTePHbIX JJI1 MAaTeMaTHKH U SBISIIOIIMXCS OCHOBOH I03HABATEIbHOM
KYJbTYPBI, 3HAUMMOM JUIS pa3IMIHBIX cep YeTOBEUCCKON NeATeIbHOCTH,

3) 6 npeomemnom nanpaenenuu



* OBJIAQJICHHEC MAaTeMAaTUYECKUMH 3HAHUSAMU M YMEHHUSIMHU, HEOOXOAUMBIMHU MJIsI
MPOJOKEHUsT OOYyYEeHHsS] B CTapIled IIKOJE WM HMHBIX 00IIeo0pa3oBaTeIbHbBIX
VUPEKJCHUSIX, U3YUYEHUS CMEXKHBIX AUCHUIUIMH, MPUMEHEHUS B TMOBCEIHEBHOMU
KU3HHU;

* cozmanue (¢yHAAMEHTa [JIi MaTEeMaTUYeCcKoro pa3BUTHS, (HOPMUPOBAHUS
MEXaHW3MOB MBIIICHUS, XapaKTEPHBIX 711 MAaTEMATUUECKOU JIeSITEIbHOCTH.

Kypc anreOpet 7-9 saBisiercss 6a30BbIM JUIsi MaTEMaTUYECKOTO 0Opa3oBaHUS U
Pa3BUTHUA MIKOJILHUKOB. OTHOM M3 OCHOBHBIX II€Jiel U3YyUECHUS aJireOphl SBIISICTCS
pPa3BUTHE MBIIJIEHUS, TIPEXK]IC BCEro (OpMHUPOBaHNE aOCTPAKTHOTO MbIILUICHUs. B
nporecce M3ydeHus anreOpsl (HOpMHpPYETCs JIOTHUYECKOE M aJIrOpPUTMHUYECKOE
MBIIUICHHE, a TaK)Xe TaKWe KauecTBa MBIIUICHUS, KaK Cuia, THOKOCTb,
KOHCTPYKTUBHOCTbh U KPUTHUHOCTb.

OO6yuenne anreOpe AaeT BO3MOXKHOCTh IIKOJbHUKAM HAy4YUThCS IJIAHUPOBATH
CBOIO JICSATEIHLHOCTh, KPUTUYECKHU OlleHUBaTh e€. [IpuHUMAaTh camMOCTOSTENIbHBIC
pelIeHuns, OTCTauBaTh CBOU B3TJISAIBI U YOCIKICHHUS.

OO0mas xapakrepucTuka yde0HOro npeamera

Copepxanue Kypca ainreOpsl B 7-9 kiaccax MpeACTaBICHO B BUIE CIEAYIOLIUX
collepKaTeNIbHbIX pa3lienioB: «Anredpay», «HucinoBble MHOXECTBaY, «DyHKIUNY,
«DNeMeHThI TPUKIATHON MaTEMaTUKI, «AJIreOpa B UCTOPUUECKOM Pa3BUTHI.
Copepxanue pasnena «Anredpa» GopMupyeT 3HaAHUS 0 MATEMATHYECKOM S3bIKE,
HEOOXOMUMBIE JUIsi ~ pEeHIeHUs MaTeMaTH4YeCKHUX 3a/lad, 3aJad M3 CMEXKHBIX
JTUCIUIUIMH, a TaKKe MpPaKTUYeCKUX 3anad. M3ydyeHwe martepuana CrocOOCTBYET
GbOopMHUPOBaHUIO y YYAIIMXCS MaTEMaTHYECKOTO amrmapara pelIieHds 3aaad ¢
MTOMOIIBIO YPABHEHHU I, CUCTEM YPaBHEHUN U HEPABEHCTB.

Marepuan paHHOrO pasfena TMpeACTaBiIeH B AacHeKTe, CHOCOOCTBYIOIIEM
(GOpMUPOBAHUIO Y YUAIIMXCS YMEHHS MOJIb30BATHCS AITOPUTMAMU, CYIIIECTBEHHAS
pOJIb IIPU 3TOM OTBOJUTCSI PA3BUTHUIO AITOPUTMHUYECKOTO MBIIUICHUS — BAXKHOU
COCTaBJISIOIIEN MHTEIUICKTYaJIbHOTO Pa3BUTHS YEIOBEKA.

Conepxanue pazgena «HucioBble MHOXKECTBa» HAlEJIEHO Ha MaTEMaTUYeCKOe
pa3BUTHE ydJamuxcs, (GOPMHpPOBAHWE y HHUX YMEHHUS TOYHO, CXKATO M SICHO
n3jaraTh MBICIM B YCTHOW M NHUCBMEHHOW peur. Marepuan pasziena pa3BUBaCT
MOHATHE O YUCJIE, KOTOPOE CBSI3aHO C U3YUYEHUEM JIEMCTBUTEIBHBIX YUCEIL.

Henb conepxanus pazaena «OyHKIUN» - MOITYyUYEHUE NIKOJIbHUKAMHA KOHKPETHBIX
3HAHUM O (YHKIIMU KaK BaXHEHIIEW MaTeMaTHYeCKOW MOJENW JJid ONMHCAHUs U
HCCIIEIOBAHUSI PA3HOOOPA3HBIX IMPOIECCOB M SBJICHUN OKPYXKAIOLIEr0 MHpA.
CoOOTBEeTCTBYIOIIMI  MaTepual CIOCOOCTBYET PAa3BUTHIO BOOOPKEHHS W
TBOPYECKHX CHOCOOHOCTEH yuallluXCs, YMEHUIO MCIOJIb30BaTh PA3IUYHBIE S3bIKU
MaTeMaTHKHU (CIIOBECHBIN, CHMBOJIUYECKUN, TPapUUECKUN).

Conepxanue pasgena «DJIEMEHTHl MPUKIAJHOW MAaTEMaTUKW» PACKPBIBAIOT
MPUKJIAJHOE W TMPAKTAYECKOE 3HAYCHHS MATEMATUKH B COBPEMEHHOM MHUDE.
Marepuan qaHHoro paszena cnoco0cTByeT GOpMUPOBAHUIO YMEHUS MIPEJCTABIATh
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UM aHaJU3UpOBaTh PA3IUYHYI0 HMHPOPMAIMIO, MOHUMAHUIO BEPOSTHOCTHOTO
XapakTepa peaNbHbIX 3aBUCUMOCTEM.

Pa3znen «Anrebpa B UICTOPUUYECKOM pPa3BUTUW» MpeAHA3HAYEH s (OPMHUPOBAHUS
MIPEICTAaBICHUA O MAaTEMAaTUKE KAaK YaCTU YEJOBEYECKON KyJbTYphI, sl OOIIEro
Pa3BUTHS IKOJBHUKOB, CO3/IaHUSI KYJIBTYPHO - HCTOPUYECKOM Cpe/ibl 00yUeHUs.

JIMYHOCTHDBIE, TPeAMeTHbIE M MeTalNpeIMeTHbIE Pe3yJbTAThl 0CBOECHHS
co/iep:KaHusl Kypca ajareopa

Conepxanue U METOJMYECKHMH  ammapaT  y4eOHMKOB  CIIOCOOCTBYIOT
GbOpMUPOBaHUIO Y YYaIIUXCS JIMYHOCTHBIX, METANpPEJAMETHBIX, MPEAMETHBIX
pe3yabTaToB  O00y4YeHHUs, COOTBETCTBYIOIIUMX TpebOoBaHUsM  deaeparbHOTO
rOCYJapCTBEHHOTO  OOpa3oBaTEbHOTO  CTaHJIapTa  OCHOBHOIO  OOIIEero
o0Opa3zoBaHuUs.

N3yueHne HOBOro cojepKaHusl B y4eOHHMKAX COMPOBOXKIACTCS PAaCCMOTPEHUEM
3a/1a4 KaK MPAaKTUYECKOro, TaK W TEOPETUUECKOro xapakTtepa. B ydeOHmMKax
npejacTaBieHa pyopuka «['0oTOBUMCS K HM3yYEHHUIO HOBOW TEMbI», B KOTOPOM
cojiepKarcsi HeOOXOaWMBbIE JJIsi M3YyYEeHHsT HOBOTO MaTepuaia 3ajadd, JaroTCs
PEKOMEHAIMU MO0 TMOATOTOBKE K M3YyYEHHIO HOBOIo Martepuaia (IMOBTOPEHUIO
HEOOXOAUMBIX CBEJEHUM U3 TMPOUJIEHHOr0). ITO TO3BOJSET OO0yJAOITUMCS
OTIPEIENIATh e CBOETO OOY4YEeHHs, CTaBUTh U (POPMYJIHUPOBATH 711 ce0si HOBbIE
3a/1a44 B yueoe.

YopaxkHeHuss Kaxzaoro mnaparpada COCTaBISIOT HECKOJbKUX pyoOpuk: «Perraem
YCTHO», «YTOpaKHEHUsD», «YNPAKHEHUS ISl TMOBTOPEHUs», <« 'OTOBUMCS K
U3YUYEHUIO HOBOM TEMbI», «YUHMMCS JenaTh HecTaHaapTHele maruw». Cucrema
3alaHUM TIPEACTABICHA YIPAXHEHUAMHU Pa3JIMYHON CJIOKHOCTH (YEThIPE YPOBHS
CJIIOHOCTH), OPUEHTUPYIOIIMMH Ha pa3UuyHbie (QOPMBbI NESITEIbHOCTH, YTO
MOMOTaeT y4yalluMcs B BEIOOpE MHAMBUAYAIBLHON 00pa30oBaTEIbHOM TPACKTOPHH.
B koHLEe Tr7aB NpPUBEIECHBI WUTOTM, B KOTOPBIX MEPEUYUCIIEHBI IJIAHUPYEMBbIE
pe3yiabTaThl 00YUYEHUS; TaHbl 3a1aHus B TecTOBOM hopme «IIpoBephb cebdsiy.
YMmenue co3gaBaTh 00OOIICHHS, YCTaHABIWBATH AHAJOTHH, KIAaCCUPUIIUPOBATH,
CaMOCTOSAITETTHO BBIOMpATh OCHOBAaHUS U KPUTEPUH IJs  KJiacCUUKAIIH
MO3BOJISIIOT (DOPMUPOBATH 3aJaHUSI HA YCTAHOBIICHWE BEPHOCTH YTBEPIKICHUS, a
TaKKe Ha TPEJCTaBICHUE MAaHHBIX B BHJE TaOiwuil, TpaduKoB, AuUarpaMm, Ha
paboTy C 3TUMU JAHHBIMH.

Pazmen «/IpyxuMm ¢ KOMIOBIOTEPOM», TMOJHOCTBIO WHTETPUPOBAHHBIA MU C
coJiep’)KaHheM y4eOHMKa, U C COAEPKaHUEM JIUJIAKTUYECKOr0 MaTepuasia K HEMY,
MO3BOJISIET YYUTENIO0 OPraHU30BaTh YY€OHBIN MPOIIECC HA COBPEMEHHOM YPOBHE C
ncnosibzoBanuem UKT.

Jluunocmuvie pe3yromamut.

BOCIIUTAHUE POCCUMCKON TPAXKIAHCKON WICHTUYHOCTU: AaTPUOTU3MA, YBAKECHUS K
OTteuecTBY, OCO3HAHHUS BKJIaJa OTCUYECTBEHHBIX YUYEHBIX B Pa3BUTHE MHUPOBOM
HayKH;



OTBETCTBEHHOE OTHOLIEHUE K YUEHHUIO, TOTOBHOCTh U CIIOCOOHOCTh 00YyYaroUIuXcsl
K CaMOpa3BUTUI0 U CAMOOOpPA30BaHMIO HAa OCHOBE MOTHBAIMM K OOYYEHHUIO U
[I03HAHHUIO;

OCO3HAHHBIA BBHIOOP W TMOCTPOEHUE AalbHEHIIeH WHIWBUIYaIbHOM TPAaEKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKM B Mupe npodeccuii U npodheccuoHaIbHBIX
MPEANIOYTEHUN € YYETOM YCTOMYMBBIX IIO3HABATEIBHBIX UHTEPECOB, a TAaK)KE Ha
OCHOBE (DOPMUPOBAHMS YBAKUTEIBHOIO OTHOIICHHS K TPYAY, Pa3BUTHE OIBITA
y4acTUs B COLUAIBHO 3HAYUMOM TPYAE;

YMEHHE KOHTPOJIMPOBATH NpPOLECC M pPe3yabTaT y4eOHOM M MaTeMaTH4eCKOU
NEATEIIbHOCTH;

KPUTUYHOCTbH MBIIUICHHS, HHUIIUATUBA, HAXOIUYUBOCTh, aKTUBHOCTH IIPU PELICHUU
MaTeMaTUYECKUX 3a/ay.

Memanpeomemnvie pezynomamut.

YMEHHE CAMOCTOSITENIBHO OMNpENEeNsaTh UMM CBOEro OO0y4YeHus, CTaBUTh U
dbopMynupoBaTh aJisi ceOst HOBBIE 337a4M B Y4€0O€e, pa3BUBATh MOTUBBI U UHTEPECHI
CBOEH MO3HABATEJILHOM JEATEIbHOCTH;

YMEHHME COOTHOCHUTb CBOM JIEMCTBHUS C IUIAHUPYEMBIMU pe3yJbTaTaMH,
OCYILIECTBIIATh KOHTPOJIb CBOEU JEITEIBHOCTH B IIPOLECCE JOCTHKEHHUS
pe3ysbTaTa, ONnpeAessiTh CIIOCOObI JEHCTBUM B paMKax MPEIIOKEHHbBIX YCIOBUMA U
TpeOOBaHUN, KOPPEKTUPOBATH CBOM JIEUCTBUS B COOTBETCTBHM C M3MEHSIOLIEHCS
CUTYalME;

YMEHHUE OIpeNeNsaTh MOHATH, co3AaBaTh 000OOIIEHUS, YCTaHABIMBAaTh AHAJIOTHUH,
KJIacCU(PUIMPOBATh, CaMOCTOSITEIbHO BbIOMpPATh OCHOBAHMUSA W KPUTEPUM IUIs
KJ1acCU(pUKAIIH;

YMEHUE YCTAHABIUBATH IPUYUHHO-CIEICTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE
paccyKIeHue, yMO3aKJIOUeHUue (MHAYKTHBHOE, NEAyKTUBHOE W [0 aHAJIOTWH) U
JieJ1aTh BBIBOBI,

pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTM MCIOJb30BAHMUS HMH(POPMALMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH;

HepBOHAaYajIbHbIE MPEACTaBICHUA 00 HIEAX U O METOJaX MaTeMaTUKU Kak 00
YHUBEPCAIBHOM SA3bIKE HAYKH U TEXHUKH, O CPEICTBE MOJCIUPOBAHMUS SIBJICHUN U
IIPOLECCOB;

YMEHHUE BUAETh MAaTEMATHUYECKYIO 3a/1ayy B KOHTEKCTE MPOOJIEMHON CUTyallUH B
OPYIUX OUCLUIUIMHAX, B OKPYKAIOIIEH )KU3HH;

YMEHHE HaXOJUTh B Pa3IMYHBIX MCTOYHUKAX HMHPOpPMAIMIO, HEOOXOIUMYIO AJIs
peleHusT MaTeMaTHYeCKUX NpoOsieM, W TMPEeACTaBIATh €€ B MOHATHOH (opme,
MPUHUMATh PEUICHUWE B YCJIOBUAX HEMOJHOW WM H30BITOYHOHM, TOYHOW WU
BEPOSITHOCTHOUN MHPOpPMAIIHH;

YMEHHE IOHMMaTh M MWCIOJb30BAaTh MAaTEMAaTUYECKUE CPEACTBA HAIVIIAHOCTH
(rpaduku, TaOMUIBI, CXeMbl W Jp.) ANA WUIIOCTPAIMH, HWHTEPHpETaIu,
apryMEHTAaluH;

YMEHHUE BBIIBUTaTh TMIIOTE3bl NPU PEIICHHUH 3a/Ja4d, NOHMMaTh HEOOXOIUMOCTh
UX IPOBEPKHU;

ITIOHUMAaHKE CYIIHOCTH aJrOPUTMHUYECKUX IPEANMCAHNNA U YMEHHE EUCTBOBAThH B
COOTBETCTBUHU C IIPEIJIOKEHHBIM aJITOPUTMOM.



IIpeomemmnvie pe3ynomameoi.

OCO3HAHUE 3HAUYCHUS MAaTEMATHKH JIJIsl TOBCETHEBHOM KU3HH YEIIOBEKA;
Npe/CTaBICHHE O MaTeMaTHMYecKoil Hayke Kak cdepe MaTeMaTH4eCcKOn
AeSTeNbHOCTH, 00 »JTamax e€ pa3BuUTUsA, O €€ 3HAYMMOCTH IJs DPa3BUTHA
[IUBUIIA3AIIHH,

pa3BuTHe yMEHUH paboTaTh C  y4eOHBIM  MaTEeMAaTUYECKUM  TEKCTOM
(aHanu3upoBaTh, M3BJIEKATh HEOOXOAMMYIO HH(OpPMAIMIO), TOYHO M TPaMOTHO
BBIpaXXaTh CBOM MBICIH C TPUMEHEHHEM MaTeMaTUYeCKOW TEPMUHOJIOTHU W
CUMBOJIUKH, TIPOBOJIUTH KIacCH(PHUKAINH, TOTHIECKHE 0OOCHOBAHUS;

BiIajieHue 0a30BbIM TMOHATHHHBIM  ammapatoM IO OCHOBHBIM  pazjenam
COJICPKaHUS;

NPaKTUYECKN 3HAYMMbBIE MATEMaTHYECKUE YMEHUS M HaBBIKH, WX MPHUMEHEHHUE K
PEIICHUI0 MaTeMAaTHUYeCKUX W HeMaTeMaTHYeCKUX 3a/ad, IMpearnoJararomnee
YMEHUS

BBITIOJTHATD BRIYHUCIICHUSI M IEHCTBUS C IEHCTBUTEILHBIMH YHCIIAMHU;

pelaTh ypaBHEHUS, HEPAaBEHCTBA, CUCTEMBI YPaBHEHUN U HEPABEHCTB;

pemath TEKCTOBBIE 3aJadd apu(METHYECKUM CrlocoO0OM ¥ ¢ MOMOUIBIO
COCTaBJICHHS U PEIICHUS] YPaBHEHHI, CUCTEM YPaBHCHHI U HEPABEHCTB;
n300paxaTh (UTypHl HA TUIOCKOCTH;

UCTIOB30BaTh aNTeOpandecKuil «SI3bIK» ISl OMUCAHUS MPEIMETOB OKPYKAIOIIETO
MUDAa;

IPOU3BOJIUTH MPAKTUUECKUE PACUETHI; BEIUMCICHUS C MPOIIEHTAMH, BEIYUCICHUS C
YHICJIOBBIMU TIOCIIEIOBATEILHOCTSIMU;

BBITIOJTHSATH TOK/IECTBEHHbBIE TPEOOPA30BaHUsI PAIMOHATLHBIX BHIPAXKEHUI;
BBITIOJHSTH OTIEPallMK HaJl MHOKECTBAMU;

uccae0BaTh (QYHKIIMU U CTPOUTH UX Tpadukw;

YUTaTh W HCIONb30BaTh HMHGPOPMAIIMIO, MPEACTABICHHYIO B BHUJIEC TaOJHIIbI,
JTarpamMMBbl (CTOJI09YaTON UM KPYTOBOH), B TpaduuecKOM BHU/IC;

peniath npocreiimne KOMOMHATOPHBIE 3a/1a4H.

B pe3ynomame u3zyuenun mamemamuxu yueHUK 00NHCEH:

3HaTh:
v' CylmecTBO MOHATUS MAaTEMATUYECKOrO JOKA3aTelIbCTBA;, IPUMEPSI
JIOKa3aTEeIbCTB;

v' CyIIecTBO MOHATHS aArOPUTMa; IIPUMEPHI AITOPUTMOB;

v/ Kak WCHONB3yIOTCS ~ MaTeMaTuueckue (OpMyJbl, ypaBHEHHS W
HEPABEHCTBA; MPUMEPHI UX NPUMEHEHHUS JJIsl PELICHUS] MAaTEMAaTUYECKAX
Y MIPAKTUYECKUX 3a/aY;

v’ Kak MareMaTHYeCKH OmnpejeieHHble (DYHKIMA MOTYT OIHCHIBAThH
pealibHbIE 3aBUCUMOCTH; IPUBOAUTH IPUMEPHI TAKOTO OIUCAHUS;

v' Kak morpeGHOCTH TPaKTHKH TPUBEIM MaTeMaTHYecKyl0 HayKy K
HEOOXOJMMOCTH PACIIMPEHUS MMOHITHS YHUCIIa;

v BepoSITHOCTHBI XapakTep MHOTHX 3aKOHOMEPHOCTEH OKPYXKaroIIero
MHPA; TPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;



v' KakuM 00pa3oM TeOMeTpUs BO3HHKJIA U3 MPAaKTHYECKHX 3a/1ad
3eMJIeMepusl; NMPUMEPbl T€OMETPUUYECKUX OOBEKTOB M YTBEPKIACHUH O
HUX, BOKHBIX JIJIs PAKTUKH;

v/ CMBICT HWAeaNu3aliy, TO3BOJIIONICH pelaTh 3aJadyd  peaibHOM
JNEUCTBUTEIILBHOCTH MAaTeMaTUYEeCKUMU METOJaMH, MNPUMEPHI OIIUOOK,
BO3HMKAIOIIUX MPU UICATA3ALNH;

Apudmernka

Ymern:

e BrimonHATs ycTHO apudmeThyeckue NEeUCTBUS: CIOKEHUE U BBIYUTAHUE
JIBY3HAUHBIX YHCENT M JCCATUYHBIX ApoOel C JByMs 3HAKaMH, YMHOXKCHHE
OJIHO3HAYHBIX YHUCEN, apu(MeTHUECKHe ONepaluu ¢ OOBIKHOBEHHBIMH JIPOOSIMU C
OJIHO3HAYHBIM 3HAMEHATEJIEM U YUCITUTENIEM;

e [lepexoauTh OT OJNHOM (DOPMBI 3aMKCU YMCEN K APYroi, MPeACTABIATH
JECATUYHYI0 JIpoOb B BHJIE OOBIKHOBEHHOM U B TMPOCTEHUIIUX CIIydasx
OOBIKHOBEHHYIO B BHJIC JICCITUYHOM, MPOIIEHTHI - B BUJIE IPOOH U IpoOb - B BUJIC
NPOLIEHTOB; 3alUCHIBATh OOJIbIIME U Majble YUCia C MCIOJIb30BAHUEM IIEJIbIX
CTCIICHEH OECATKHU;

e BrmmonHatre apudMeTHUECKHE ACUCTBUS C pallMOHAIBHBIMU YHCIAMU,
CpaBHMBATh pAIlMOHAJbHBIC W JCHCTBUTEIbHBIC YHUCIA; HAXOAUTHh B HECIIOKHBIX
CIyyasiX 3HAYEHUs CTENEHEW C MeJbIMU ITOKAa3aTeIsIMH W KOpPHEW; HaXOIHUTh
3HAYEHUS YUCJIOBBIX BBIPAKEHUI;

o OKpyIJsTh LETbIe YUCHIA U JECATUYHBIC JPOOHU, HAXOAUTH MPUOIMKEHUS
YHCell C HEJJOCTATKOM U U30BITKOM, BBIMOJIHATH OLIEHKY YHUCIOBBIX BBIPAKEHUN;

e [lonp30BaTbCd OCHOBHBIMM E€OUHULIAMHU [JIMHBI, MAacChl, BpPEMEHH,
CKOPOCTH, TUIOIIaau, 00beMa; BhIpakaTh Oojiee KPYMHBIC €IMHHIBI yepe3 Oosee
MeJIKHEe U Ha000poT;

e Pemath TEKCTOBBIE 3aJa4u, BKJIOYAs 3aJauyM, CBA3aHHBIE C OTHOIICHUEM
U C IPONOPIHUOHAIBHOCTHIO BEJIMUUH, JPOOSMHU U MTPOLICHTAMU;

Hcnonvzosamv npuobpemennvie 3HaHUA U YMEHUS 6 NPAKMUYECKOU
0esmeIbHOCMU U NOBCEOHEGHOU HCUZHU OJIA.

ePelieHNsT HECIIOKHBIX IMPAKTUUYECKUX PACUETHBIX 3a7ay, B TOM YHCIIE C
HCIIOJIb30BaHUEM IPU HEOOXOJUMOCTH CIPABOYHBIX MATEPHUATIOB, KaJbKYyJIATOPA,
KOMIIBIOTEPA;

eYCTHOM NIPUKUAKUM W OLEHKM pPE3yJibTaTa BBIYMCICHUN; IPOBEPKHU
pe3yJibTaTa BBIUUCIEHUS C UCIIOJIb30BAHUEM PA3JIUYHBIX IPUEMOB;

ellnTeprperanun pe3ynbTaTOB pEUICHUS 3a4ad C Y4E€TOM OTpPaHUYCHUU,
CBSI3aHHBIX C PEAJIbHBIMHA CBOMCTBAMH PACCMATPUBAEMBIX MPOLIECCOB U SIBIICHUM;

Auare0pa

Ymern:

v CocTaBisiTh OyKBEHHBIC BBIP@XKEHHS W (OPMYIBI IO YCIOBHAM 3ajad;
OCYLIECTBIIITh B BBIpAXKEHUAX M (PopMysiax UHCIOBbIE MOJACTAHOBKH U
BBITIOJIHATh COOTBETCTBYIOIIUE BBIYMCICHUS, OCYLIECTBIATH MOACTAHOBKY
OJIHOTO BBIpAXEHUSI B JAPYroe; BhIpaKaTb U3 (POPMYJI OJHY MEPEMEHHYIO
4yepe3 OCTaJIbHBIE;
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BBIMOTHATE OCHOBHBIE NEHCTBHSI CO CTENEHSIMU C IENBIMHU MOKA3aTEISIMH, C
MHOTOWICHAMH M C aire0pandecKuMHu APOOSIMH; BBIMONHATH Pa3IOKEHUE
MHOTOYJICHOB Ha MHO>KHUTEJIH; BBIIIOJIHATH TOKIECTBEHHBIE MTPEOOpa30BaHUs
PaIMOHAILHBIX BHIPAKCHHUI;

[IpumeHsAT, cBOWMCTBA apU(PMETUUYECKUX KBAJAPATHBIX KOpPHEH s
BBIUMCIEHUS 3HAYEHUH W TpeoOpa3oBaHUN UYMCIOBBIX  BbIPAXKEHHI,
COJIEpIKaIINX KBapaTHBIE KOPHH;

Pemate nuHeiHbIE, KBaJpaTHBIE YPaBHEHHUS W PAIlMOHANBHBIC YpaBHEHHS,
CBOJIAIIMECS K HUM, CHCTEMBI JIBYX JIMHEHHBIX ypaBHEHUU W HECIOXKHBIC
HEJIMHEHHBIE CUCTEMBI;

Pemare nuHeiiHbIe W KBaJpaTHBIE HEPABEHCTBA C OJHON MEPEMEHHOW M UX
CUCTEMBI;

Pemate TexcToBBIe 3amaun anreOpamyecKuM METOJO0M, WHTEPIPETUPOBATH
NONYyYeHHBIH pe3ylabTaT, MPOBOAUTH OTOOpP pEUICHHA, HWCXOAsS U3
bopMyITUPOBKH 3a/1a4u;

N300paxkaTh ynciia TOUKaMd Ha KOOPJAWHATHOW MPSIMOI;

OnpenensaTb KOOPAWHATHI TOYKU IUIOCKOCTH, CTPOUTH TOYKHU C 3aJaHHBIMU
KOOpJAMHATAMHU;  HM300pakaTb  MHOXECTBO  PCUICHUH  JMHEHWHOTO
HEPaBEHCTBA,;

Pacno3naBath apupmMeTrndeckue M TEOMETPUYECKHE MPOTPECCHH; peIIaTh
3alayu ¢ MpuMeHeHueM ¢GopMysbl OOIIEro WieHa U CyMMbI HECKOJIBKHUX
NEPBBIX WICHOB;

Haxonuth 3Hauenus QyHK1uu, 3a1aHHON (popMyion, Tabmuiel, rpaduxom,
0 €€ apryMeHTy; HaXOAUTh 3HAUECHHWE apryMEHTa MO 3HAYCHHIO (DYHKIINH,
3aTaHHON TpadUKOM WU TaOJIHIICH;

OnpenensaTe cBOMCTBA (HYHKIMU 1O ee Tpaduky; IpUMEHATh rpadudeckue
Ipe/ICTAaBIICHUs MIPU PEIICHUN YPaBHEHHH, CUCTEM, HEPABEHCTB;

OnuceiBaTh CBONCTBA U3YYEHHBIX () YHKIIMM, CTPOUTH UX TPa(UKH;
Hcnonvzosamv npuobpemennvie 3HaHUs U YMEHUS 6 NPAKMUYECKOU

0essmenbHOCmu U NOEBCEOHEBHOU AHCUSHU OIS

v
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BrimosnHeHust pacueToB 1o popMysiaMm, COCTaBICHUS (POPMYII, BBIPAKAIOITUX
3aBUCUMOCTH MEXJIY pPEaJbHbIMU BEJIWYMHAMHU, HAXOXKJICHUS HYXKHOU
(dbopMyIIBI B CIIPAaBOYHBIX MaTepUasax;

MogenupoBaHuss NPAKTUYECKUX CUTYyallMd U HMCCIENOBAHUS MOCTPOCHHBIX
MOJIeJiel ¢ UCTIOJIb30BAHKMEM ammapara aareopsl;

Onucanus 3aBUCUMOCTEN MEXITY buzHgecKuMu BEJIMYMHAMHU
COOTBETCTBYIOIIMMU  (opMyJaMU NpPU  HUCCIEIOBAHHM  HECIOMKHBIX
MPAKTUYECKUX CUTYaALIHH;

Nutepnperannu rpaduKoB peagbHbIX 3aBUCUMOCTEN MEK]ly BETUUYMHAMH;
JJIeMeHTbI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKH U TEOPHH

BEPOSITHOCTEM

>

YMmeThb:
[IpoBOAUTE HECTIOKHBIE TI0KA3aTEILCTBA, MTOIyYaTh MMPOCTEUIIINE CICACTBUS
13 U3BECTHBIX WM paHEe MOJyYCHHBIX YTBEPKICHUH, OIIEHUBATh



JIOTUYECKYIO ITPaBUIIBHOCTD PACCYXKIEHUMN, UCIIOIb30BaTh IPUMEPHI IS
WJUTFOCTPALMN U IPUMEPHI JJIsI OTIPOBEPIKEHUS YTBEPKIACHUM;

» H3BnekaTs HHGOPMAINIO, IPECTABICHHYIO B TAOIUIaX, HA UAarpaMMax,
rpadukax; COCTaBiIsATh TAOIMIIbI, CTPOUThH JUArPaMMBbl U TpadUKy;

» Pemate KOMOMHATOPHBIC 3a/1a4H ITyTEM CHCTEMaTHYECKOro nepedopa
BO3MOJKHBIX BAPUAHTOB, a TAKXKE C UCIIOJIB30BAHUEM ITPABUJIA YMHOXKEHNS;

» BBIUUCIATH CpeHUE 3HAYCHHSI PE3yIbTaTOB U3MEPEHUN

» HaxonuTp 4acTOTy COOBITHS, UCTIONB3YS COOCTBEHHBIC HAOTIOACHUS U
rOTOBBIE CTATUCTHYECKUE TaHHBIE;

» HaxonuTh BEpOATHOCTH CIYYaHBIX COOBITHI B MPOCTEUIITNX CITyJasiX;
Hcnonvzosamv npuobpemennvle 3HaHUA U YMEHUS 8 NPAKMUYECKOU

0esimenbHOCMU U NOBCEOHEGHOU HCUZHU OIS

» BeicTpanBaHus apryMEHTAIH MPH JT0Ka3aTenbCTBe (B hopme MOHOTOTa

Jajora);

Pacno3HaBaHust TOrMueCcKu HEKOPPEKTHBIX PACCYKICHHUIL;

3anucu MaTeMaTH4eCKUX YTBEPKACHUMN, TOKA3aTENbCTB;

AHanu3a peanbHbIX YUCIOBBIX JAHHBIX, IPEACTABICHHBIX B BUJE JUAarpaMm,

rpadukoB, TaOIUII;

Pemenus mpakTuyeckux 3aja4 B OBCETHEBHOM U MPOPECCUOHATIBHON

NEATENbHOCTHU C UCIIOJIb30BaHUEM JIEUCTBUI C YMCIAMHU, IPOLEHTOB, JJIVH,

iomajaei, 00beMoB, BpEMEHHU, CKOPOCTH;

Pemenust yueOHBIX U MPAKTUYECKUX 33]1a4, TPEOYIOMIMX CUCTEMAaTUYECKOTO

nepedopa BapUaHTOB,

» CpaBHEHUs IIAHCOB HACTYIIJICHUS CITy4allHBIX COOBITHH, OLEHKH
BEPOSITHOCTHU CIIy4aliHOTO COOBITUS B IPAKTUUECKUX CUTYAIUsIX,
COIOCTABJICHUSI MOJICJIN C PEATBHOM CUTYalUEN;

» IloHMMaHus MOJEIIN C PeaIbHON CUTYaIUeH;

» TloHMMaHUSA CTATUCTUYCCKUX YTBEPIKIACHHUH.

Y VVV

Y

Conep:xxanne TeM y4eOHOro Kypca aiaredpa
Hepagencrna (20 u4.)

JIuHeliHOE M KBaJApaTHOE HEPABEHCTBO C OJHOM IEPEMEHHOM, YAaCTHOE U
olmmiee  pelieHre,  PaBHOCWIBHOCTh,  PAaBHOCWIbHBICE  MPEeoOpa3OBaHMS.
PanmonanbHble HEpaBEeHCTBA C OJHOM MEPEMEHHOM, METOJ WHTEPBAJIOB, KpUBas
3HAKOB, HECTPOTHUE U CTPOTME HEPABEHCTBA. DJIEMEHT MHOXECTBA, MTOAMHOKECTBO
JAHHOTO MHOXECTBa, IycTOo€ MHOXecTBO. Ilepeceyuenne u oObeaUHEHUE
MHOXeCTB. CHCTEMbI INHEMHBIX HEPABEHCTB, YaCTHOE U O0Iee PELICHUE CUCTEMBI
HEpPABEHCTB.

OcHosnasi  yenb — 03HAKOMUTH YUYAIIUXCSl C IPUMEHEHHUE: HEPABEHCTB JJIS
OIICHKH 3HAYCHWH BBIPAXKEHWH, BBIPA0OTaTh yMEHHWE peraTh JUHEHHBIC
HEPABEHCTBA C OJIHOW TMEPEMEHHOM H uX cucrembl. (CBOWCTBA YHCIOBBIX
HEPABEHCTB COCTABJISIIOT Ty 0a3zy, Ha KOTOPOM OCHOBAHO PEIICHHE JUHEUHBIX
HEpaBEHCTB C OJHOW mMepeMeHHOW. TeopeMbl O TMOWICHHOM CJIOXEHHU H
YMHOKEHUN HEPABEHCTB, HaXOAUTh NMPUMEHECHUE IPU BBIITOJIHEHUU MPOCTEUIINX



YIPKHEHUN HA OLICHKY BBIPAKEHUU 110 METOAY IpaHHULl. BBOIATCA NOHATUA
aOCOJIOTHOM  MOTPEIIHOCTH M TOYHOCTH  OPHUOIMKEHHS, OTHOCUTEIBHOMU
[IOIPEIIHOCTA. YMEHUs IPOBOIUTL ACAYKTUBHBIC PACCYXKICHUS IIOJIYYarOT
pa3BUTHE KaK IPU JAOKA3aTEIbCTBAX YKa3aHHBIX TEOPEM, TaK U IIPU BBIIOJIHEHUU
YIPaXHEHUH Ha I0Ka3aTeIbCTBA HEPABEHCTB.

B cBA3M ¢ pemieHHeM JIMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHO: IaeTCs
IIOHATUE O YHCIJIOBBIX MPOMEXYTKaX, BBOJATCA COOTBETCTBYIOLIME HAa3BaHUs U
o0o3HaueHusi. PaccMOTpeHMIO cHCTEM  HEpaBeHCTB OJHOM  MEepPEMEHHOM
[IPEIIIECTBYET O3HAKOMIICHME YYalllMXCA C [OHATHUAMHU IIEpEeCeUYCHUus U
00BEIMHEHUSI MHOYKECTB.

[Ipr pemieHnH HEPABEHCTB MHCIHOJB3YKOTCS CBOWCTBA PaBHOCWIBHBIX
HEPABEHCTB,  KOTOpBIE pa3bICHIIOTCA Ha KOHKpPETHbIX mpumepax. Ocoboe
BHUMAaHUE CJeAyeT yIEIUTh OTpabOTKEe YMEHHUs peniaT MpocTeuilire HepaBeHCTBA
BUa ax>b, ax<b, ocTaHOBUBLINCH ClIEMAIBHO Ha ciaydae, koraa <0.

B s1oli Teme paccMmaTpuBaeTCs TaKXKe PELICHHE CUCTEM JIBYX JIMHEMHBIX
HEPABEHCTB C OJIHOU MEPEMEHHOM, B YACTHOCTU TaKUX, KOTOPBIE 3alMCaHbl B BU/JIE
JBOWHBIX HEPABEHCTB.

Ksagpatnunas ¢pynkuus (38 4.)

OyHknus, 00JacTh ONpENCICHHE M MHOXKECTBO 3HAUCHUU (DYHKITHH.
AHanuTuueckuii, rpaduueckui, TaOJIUYHBIM, CIOBECHBIM CIOCOOBI 3aJdaHUs
byakuuun. I'paduk dyHkimu. MOHOTOHHOCTH (BO3pacTaHue U yObIBaHUE)
(GYHKIIMK, OrpaHUYEeHHOCTh (YHKIMM CHU3Y U CBEpPXy, HauUMEHbIIee U
HauOoJbIIee 3HaYeHUsT QYHKIMKM, HempepbiBHAs (DYHKIIUS, BBIMYKIas BBEPX WIH
BHU3. DieMeHTapHble (QyHkiuu. YeTHas U HedeTHass (YHKIUU U UX TpaduUKH.
CrernenHble (GYHKIMHU C HaTypajJbHBIM TIOKa3aTeleM, UX CBOMCTBA U Tpadukwu.
CaolicTBa U TpadUKy CTENIEHHBIX QYHKINUNA C YETHHIM M HEYETHBIM MOKa3aTeIISIMH,
C OTPHUIATENIHLHBIM 1IEJIBIM ITOKA3aTEIIEM.

OcHosHasi ~ yenb — PpACIIUPUTh CBEIEHHUSA O CBOWCTBAX (PYHKIUH,
O3HAKOMUTD YYaIIIUXCSI CO CBOMCTBAMH U rpaduKkoM KBaapaTuyHo QpyHkiuu. |

B Hauane Tembl cucTemMaTH3UPYIOTCS cBefieHUsl 0 QpyHkmusx. [ToBTopsroTcs
OCHOBHBIE TIOHATHS: (YyHKIHS, apryMeHT, o0JacTh OmpeaeneHus (YHKIUH,
rpaduk. JlaroTcst MOHSATUS O BO3pACTAHWUU U YOBIBAHUU (DYHKIIMH, TPOMEKYTKaX
3HAKOTIOCTOSHCTBA. Tem caMbIM co37aeTcsi 0a3a /il YCBOEHHUS CBOMCTB
KBQJIpAaTUYHOW W CTETICHHOW (DYHKIMN, a TaKKe JUIsl NadbHEHIIeTo YIriIyOJIeHUS
(GYHKIIMOHAIBHBIX TPEACTABICHUI MpPU HU3YYCHHH Kypca aiureOpbl W Hayal
aHaM3a.

[ToATOTOBUTENBHBIM MIATOM K M3YYEHHUIO CBOWCTB KBAaJPATUYHOW (PYHKITUU
ABIIAETCS  TaK)KE€ PACCMOTPEHHE BOMpPOca O KBAJAPATHOM TPEXWICHE U €ro
KOPHSX, BBIICJICHUW KBaJpaTa AByYIeHAa U3 KBAJPATHOTO TPEXUICHA, PA3JIOKCHUH
KBa/IPATHOTO TPEXWICHA Ha MHOKHUTEIIH.

N3yuenune kBampaTHIHON (DYHKIIMHM HAYWHAETCS C PACCMOTPEHUS (PYHKINH y
= ax?, ee CBOMCTB M 0coOeHHOCTel rpayka, a TakXKe APYTHX YACTHBIX BUJIOB
KBaZpaTUYHON QyHKIMH — QyHKIMHA y = ax? + b, y = a (x - M), DTu cBejeHus
WCIIOJIB3YIOTCSl TIPW HM3yYEHWW CBOMCTB KBAAPATUYHOW (PYHKIIMU OOIIETO BUIA.
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BaxxHo, 4TOOBI yUamumecs IMOHSIH, 9To rpaduk GyHKIuU y = ax® + bx + ¢ MoXkeT
OBITH TONYyYeH U3 rpaduka QYHKIMH y = ax’C IOMOIIBIO JBYX MapajelbHBIX
nepenocoB. IlpweMbl moctpoenus rpadpuka (yHKMH y = ax> + bx + ¢
0oTpabaThIBalOTCS HAa KOHKPETHbIX npumepax. Ilpm 3ToM ocoboe BHUMaHUE
ClelyeT YAECIUTh (OPMUPOBAHUIO Yy YYAIIMXCS YMEHHs YKa3blBaTh KOOPIWHATHI
BEPIIMHBI TapadoJIbl, €6 OCh CAMMETPUHU, HAIIpaBICHUE BETBEH MapadoIIbl.

IIpy wn3ydyeHUM OTONW TEMBbl JNAJbHEHIIEE PA3BUTHE IIOIYy4acT YMEHHUE
HaXOJUTh MO IpaduKy MPOMEXYTKH BO3pACTaHUs U yObIBaHUS (YHKIIMH, a TAKKe
MIPOMEKYTKHU, B KOTOPBIX (PYHKIMS COXpaHSIET 3HAK.

VYyamuecss 3HaKOMATCS CO CBOWCTBAMHU CTENEHHOM (QyHKUMU y = X"mpH
YEeTHOM M HEYETHOM HATypaJlbHOM IoKa3aresie M. BBonurcs moHsTHe KOpHS n-u
creieHd. OHU MOJY4YarOT MPEACTABICHUE O HAXOXKJICHHHM 3HAYEHHH KOpHSA C
NOMOUIBI0 KaJbKYJISATOpA, MPUYEM BbIPAOOTKA COOTBETCTBYIOLIMX YMEHUN HE
TpeOyeTcs.

OcHosHas yeib — CUCTEMATU3UPOBATh U O0OOIIUTH CBEICHUS O PEHICHUU
HENbIX M JApOOHBIX pPAIMOHAJIBHBIX YpaBHEHUH C OJHOM TMEPEMEHHOM,
c()OpMUPOBATH YMEHHE PElIaTh HEPABEHCTBA BUAA ax’ + bx + ¢ >0 wim ax? + bx +
¢ <0, rme a#0.

B s10ii Teme 3aBepiiaeTcss U3y4EHHE PAMOHAJIBHBIX YPaBHEHUW C OJIHOM
nepeMeHHOU. B CBSI3U ¢ 3TUM MPOBOAUTCS HEKOTOpOE 000OIIEHUE U YIIyOJeHue
cBeZieHUM 00 ypaBHEHUsIX. BBOASTCS MOHATHS LEIOT0 PAallMOHAIBHOTO YPAaBHEHHUS
U €r0 CTEMEHU. Yyanuecs 3HaKOMSTCS C PEIIEHUEM YpaBHEHUU TPEThEU CTEIEHU
Y YETBEPTOU CTENEHU C MOMOUIBIO PA3JIOKEHUSI HA MHOKUTEIIN U BBEJICHUS BCIIO-
MOTaTeJIbHOW NepeMEeHHOW. MeTon pelieHus YpaBHEHUM IIyTEM BBEICHUS
BCIIOMOTATEIbHBIX MEPEMEHHBIX OylIeT HMIMPOKO HCIOIb30BaThCS B JalIbHEHIIIEM
OpU pEUICHUH TPUTOHOMETPUUYECKHUX, JIOTapUPMUYECKUX U JIPYTUX BUIOB
YpaBHEHUH.

Pacmupsitorcst cBeieHUsT O pelieHUud IPOOHBIX PallMOHATBHBIX YpPaBHEHU.
VYyanuecs 3HaKOMSTCS C HEKOTOPBIMU CIELUATbHBIMUA TPUEMAMH PEIICHUS TAKUX
ypaBHEHUH.

dopMUpOBaHME YMEHUIA pellaTh HEpaBEeHCTBA BUa ax> + bx + + ¢ > 0 mm
ax? + bx + ¢ <O, re a # 0, oCyIIECTBIAETCS ¢ ONOPOil Ha CBEJAEHUS O Tpaduke
KBaIpaTUIHON (DYHKITHH.

VYyampecss 3HaAKOMATCS C METOJOM HHTEPBAIOB, C MOMOULIBIO KOTOPOTO
PELIAOTCS HECIIOKHBIE PALlMOHAIBHBIE HEPABEHCTBA.

VYpaBHeHue c 1ByMs NEpeMEHHbIMU U ero rpaguk. CuUcTemMbl ypaBHEHHII
BTOPOM CTeneHu. PemieHue 3amad ¢ NOMOLIBIO CHUCTEM YPaBHEHUW BTOpPOU
crenieHd. HepaBeHCcTBa C IByMsI IEPEMEHHBIMU U UX CUCTEMBI.

Ocnoenas yenp — BBIPA0OTATh YMEHHME pelIaTh MPOCTEHIINE CHCTEMBI,
coJlepKalllie ypaBHEHHE BTOPOM CTENEHH C ABYMsI MEPEMEHHBIMHM, U TEKCTOBBIE
3a/1a4y C IOMOUIBIO COCTABJIEHUS TAKUX CUCTEM.

B panHOW TeMe 3aBepmiacTcsi W3y4Y€HUE CUCTEM YPABHEHUW C JABYMS
nepeMeHHbIMH. OCHOBHO€ BHHMAHME YZAEJSIETCS CUCTEMAaM, B KOTOPBIX OJIHO W3
YpaBHEHU MEPBOM CTENIEHH, a APYTOE BTOPOMU.

N3BecTHBIN yyamuMcsl Croco0 MOJCTAHOBKM HAXOJUT 37€Ch JalibHeIiee
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IIPUMEHEHUE U TMO3BOJSAET CBOAUTH pPEIICHUE TaKUX CUCTEM K PELICHUIO
KBaJpaTHOI'0 YpPaBHEHMUS.

O3HakoOMJIEHHE YyYalIuxcsi € IPUMEpPaMH CUCTEM YPaBHEHUM C JByMs
NEPEMEHHBIMH, B KOTOpPbIX 00a YypaBHEHHMs BTOPOM CTENEHH, JOJIKHO
OCYIIECTBIIATBCA €  JOCTaTOYHOM  OCTOPOKHOCTBIO M OIrPaHUYUBATHCA
[IPOCTEUILIMMU IIPUMEPAMH.

[IpuBnedyeHre W3BECTHBIX YYallUMCsS TpadUKOB TMO3BOJSET MPUBECTU
pUMeEpPbI rpaduyecKoro peuieHus: cucreMm ypaBHeHuil. C moMoIibio rpaduyecKkux
IIPEICTABICHUM MOYXHO HAaIJJIHO I10Ka3aTh Yy4YalMMCs, 4YTO CHUCTEMBI JBYX
YPAaBHEHUU C ABYMsI IIEPEMEHHBIMU: BTOPOM CTENIEHU MOTYT UMETh OJHO, JBa, TPH,
YEeThIPE PELICHUS WU HE UMETh PELICHUM.

Pa3paboTannublii MaTeMaTHUeCKUil amnmapaT TO3BOJISIET  CYIIECTBEHHO
PACIIMPUTDL KJIACC COJEPKATEIBHBIX TEKCTOBBIX 3a/a4, PELIaeMbIX C ITOMOILIbIO
CHUCTEM YPABHEHUM.

N3ydyenue Ttembl 3aBeplIacTCsl BBEICHUEM IMOHATUM HEPABEHCTBA JBYMs
NEPEMEHHBIMU M CHUCTEMBl HEPAaBEHCTB C JBYMsI NepeMeHHbIMU. CBEIEHHS O
rpadukax ypaBHEHUH C JBYyMsl MEPEMEHHBIMU HCHOJB3YIOTCS MPU WIUTIOCTPALMH
MHOYKECTB PEIIEHUNA HEKOTOPBIX IPOCTEUIINX HEPABEHCTB C ABYMs [IEPEMEHHBIMU
U UX CHUCTEM.

Yucsaosble nocjaenoBareabHocTu (174.)

UYucnoBass  mocienoBaTenbHOCTh.  CrnocoObl  3alaHus  YUCIOBOM
nocyenoBaresbHOCTH. (CBOWCTBA YMCIIOBBIX IOCIJIEIOBATEIBHOCTEN, MOHOTOHHAS
MOCJIEIOBATEeNIbHOCTh, ~ BO3pacTaroliasi  MOCJIeN0BaTeNIbHOCTh,  yObIBaromas
MOCIIEIOBATENIbHOCTh. ApudMeTrndeckas MporpeccHs, pa3HOCTh, BO3pacTaroIIas
nporpeccusi, KOHEYHas mporpeccusi, ¢Gopmyla Nn-ro 4YieHa apuPpMeTHYeCKOi
nporpeccun, Gopmyiaa CyMMbl YICHOB KOHEUHOW apu(MeTHUecKol MpOorpeccud,
XapaKTEPUCTUUECKOE CBOMCTBO apupMeTHUYecKOH mporpeccuu. ['eomerpudeckas
IpOrpeccrs, 3HaMEeHaTeNlb IPOrPECCHUHU, BO3pACTAIOllas MNpPOrpeccusi, KOHEUHas
mporpeccusi, (¢GopMylia N-ro 4jieHa TEeOMETpUYEecKOoW mporpeccun, (popmyna
CyMMBI YJICHOB KOHEYHOM T€OMETPUYECKON IPOrPECCHH, XAPAKTEPUCTUUYECKOE
CBOMCTBO r€OMETPUYECKON ITPOTPECCHH.

OcHosHas yenb — naTh MOHATUSA 00 apU(PMETUYECKON U TE€OMETPUUECKOM
MPOTPECCHSIX KaK YUCIOBBIX MOCIEN0BATEILHOCTSIX 0COO0TO BUA.

I[Ipy  w3ydeHHH TEMBl BBOJAMUTCA  MOHSATHUE  IOCIENOBATEIBHOCTH,
Pa3bsCHSAETCS CMBIC TEPMUHA «N-U YJIEH MOCIE0BATEIbHOCTH Y, BEIpAOATHIBACTCS
YMEHHE WCTOJB30BaTh WHIEKCHOE O00O03HA4YeHHWE. OTH CBEICHUS HOCST
BCIIOMOTATEIbHBIN XapaKTep U MCHOJb3YIOTCA ISl U3yUYeHHs] apu(pMeTHyecKon u
r€OMETPUYECKON MPOTPECCHI.

Pabora ¢ popMynamu n-ro ujaeHa ¥ CyMMbl IEPBBIX T'a YICHOB MPOrPECCUH,
IMOMHMO CBOEr0 OCHOBHOI'O HA3HAYEHUS, MMO3BOJISET HEOJJHOKPATHO BO3BPAIIATHCA
K BBIYHCICHUSM, TOXKJIECTBEHHBIM NPeoOpa3oBaHUsAM, PELICHUIO YpPaBHEHUH,
HEPABEHCTB, CUCTEM.

PaccmaTpuBaloTcsi XapakTepUCTHUECKHE CBOICTBA apudmeTuyecko U
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reOMETPUIECKOU IIPOTPECCUH, 4TO [I03BOJIAET pacIIupuTh Kpyr
[peyiaraeéMselx 3a1au.

DJieMeHTBI NPUKJIaaHOi MaTeMaTuku (20 4 )

Metoasl pelieHus MPOCTEHIIMX KOMOMHATOPHBIX 3ajad  (mepedop
BAapUAHTOB, MOCTPOCHHE JEpPEeBa BapHAHTOB, MPABWIO YMHOXEHHs). DakTopual.
OOmuit psig JaHHBIX U PSJ TaHHBIX KOHKPETHOTO W3MEPEHUs, BapuaHTa psja
JTAHHBIX, €€ KPaTHOCTh, YaCTOTa U MPOIEHTHAS YacTOTa, CIPYNIUPOBAHHBIA PsiJl
JTAHHBIX, MHOTOYTOJIbHUKH pactpeneneHus. OObeMm, pa3max, Moja, CpeaHee
3HaueHue. Ciy4yaliHble COOBITHSI: JOCTOBEPHOE UM HEBO3MOXXHOE COOBITHS,
HECOBMECTHBIEC COOBITUSI, COOBITHE, TPOTHUBOIIOIOKHOE JAaHHOMY COOBITHIO, CYyMMa
JBYX clydaiHeIX coObIThi. Kiaccuueckas BeposiTHOCTHas cxema. Kiaccuueckoe
ONPEAECICHUE BEPOSTHOCTH.

OcHogHas yeib — O3HAKOMHUTH yYalIUXCAd C TMOHATUSIMH IEPECTAaHOBKH,
pa3MeInieHus, COYeTaHUs M COOTBETCTBYIONIUMU (OpMYyJIaMHu JUIs TOACYETa HX
YHUCJia; BBECTH TOHSTUS OTHOCUTEIBHOW YAaCTOThl U BEPOSITHOCTH CIy4ailHOTO
COOBITHUS.

N3ydenne TemMbl HaYWMHAETCA C PEIICHHWS 3a7a4, B KOTOPBIX TpeOyeTcs
COCTaBUTh T€ WJIM HWHbIE KOMOWHAIIMM SJIEMEHTOB W TIOJCUUTATh WX YHUCIIO.
Pa3zbsicHsieTcss KOMOMHATOpPHOE MPaBUIO YMHOKEHHs, KOTOPOE€ HCIIOJIb3yeTCs B
JanbpHeWIeM Tpu BbIBOAE (QopMyn g TOJACYETa 4YHCia TMepecTaHOBOK,
pasMeneHuid u coyetanuil. I[lpu W3ydyeHHH NaHHOTO Marepuansa HEoOXOIUMO
o0OpaTUTh BHUMAHUE yUYalIUXCsl Ha pa3linyue MOHATUN «pa3MEIICHHE» U «codeTa-
HUE», CPOPMUPOBATH Y HUX YMEHUE OMPEENsATh, O KAKOM BHI€ KOMOUHAIIUN UIET
peyb B 3a7aue.

B naHHOW TeMe ydaliuecsi 3HAKOMSITCS C HayaJbHbIMU CBEICHUSIMHU U3
TEOpHH  BEpPOSATHOCTEH. BBoauTcs  MOHATHE  «ClydailHOE  COOBITHEY,
«OTHOCHUTEIIbHAS 4acToTay, «BEPOSATHOCTh CIIy4aliHOT O COOBITHUS».
PaccmarpuBaroTcsi CTaTUCTUYECKHM W KIIACCHYECKUH TMOAXOIbl K OMPEICICHUIO
BEPOSITHOCTU CIIy4atHOTO cOObITHS. BakHO 0OpaTHTh BHUMaHHE ydalluxcs Ha To,
YTO KJIACCHYECKOE OMpPEAECICHUE BEPOSITHOCTU MOKHO MPUMEHATH TOJIBKO K TAKUM
MOJICNIIM ~ peajbHBIX COOBITHH, B  KOTOPHIX BCE HCXOABl  SIBISIOTCS
PaBHOBO3MOKHBIMU.

IToBTOpEHUe (MTOrOBOE)

OcnosHas yens. [10BTOPUTH, 3aKpeNUTh U 00001TUTh OCHOBHBIE 3Y H,
MOJy4YEeHHBIE B 9 Kitacce.
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Conep:xaHue TeM y4eOHOI0 pa3jesa

Aure0pa. 9 kinacc3 yaca B Heeqn10, Bcero 102 yaca

B ToMm umnciie

Ha:
=
T -
No = = =2
HaumenoBaHue pa3ieioB U TeM Bcero = 2o 5
sacoB | S| 3 =
2 =
=
1 | HepaBeHncrBa 20 19 1
2 | KBagpatuunas QyHkius 37 35 2
3 | DneMeHThl NPUKIATHON MaTEeMaTUKU 15 14 1
4 | YucaoBbIE TOCIEN0BATEILHOCTH 17 16 1
5 | [loBTrOpenue 9 9 -
6 | PerrnoHanbHbIe MPOBEPOUYHBIE pabOTHI 4 4 -
7 | Atoro 102 97 3)
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CnpaBoyHble MOCO0MSI, HAYYHO-TIOMYJIAPHAs U HCTOPUYECKasi JIUTepaTypa:

1. AraxanoB H.X., [Mopgnunckuii O.K. MaremaTtuka: pailoHHbIE
onumnuazae: 6-11 kmaccel.

— M..: Tlpocsemenue, 1990.

2. I'aBpunioBa T.Jl. 3anumartenbHas maremaruka: 9-11

kiaccel. — Bousrorpan: Yuutens,2008.

3. JleButac I'.I'. Hecranmapraelie 3anaun no MareMaTtuke. — M.:
NIIEKCA, 2007.

4. ITepnu C.C., Ilepau b.C. Ctpanuiisl pycCKOW UCTOPUU Ha

ypokax matematuku. — M.:Ilenaroruka-Ilpecc, 1994.

5. [Muuyrun JI.®. 3a ctpanunamMu yuyeOHuKa anredpel. — M.:

[Ipocsemenne, 2010.
[Tonia JIx. Kak pemats 3agauy? — M.: [Ipocsemienue, 1975,-
[Tpoussonos B.B. 3amaun Ha Beipoct. — M.: MUPOC, 1995,
(I)apKOB A.B. MaremMaru4eckue OJMMIUAJIbl B IIKOJE !
11 kiaccel. — M. @ Alipuc-Ilpecc, 2005.

© oo

+, 2003.
10. http://www.kvant.info/ Hayuno-nionysisipabiii pu3uko-
MaTeMaTUYECKUI KypHAI JUIS IIKOJILHUKOB M CTYACHTOB «KBaHT».

MarepuajbHO-TeXHUYECKHUE
lleyamnule nocodus

1. Tabmuipe! o anredpe s 7-9 KiaccoB.

2. [TopTpeThl BEIAAIOMKUXCS AESITENeH B 00J1aCTH MaTEMaTHKH.

HHCbODMClMMOHHble cpedcmea

1.Kosiekus MeIuapecypcoB, SJCKTPOHHBIC
0a3bl JaHHBIX.

2.MlaTepHer.

9KDGHHO'36’VK06bl€ nocoous

BuneodbunsMbl 00 HICTOpUU pa3BUTHS MAaTEMATUKH, MATEMAaTHUYECKUX UICH 1
METOJOB.

Texnuueckue cpedcmea 0OV4eHuUsl

1. KommnsroTtep.

Ouuukionenus it nereid. T. 11: Marematuka. — M.: ABaHTa-
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2. MynbTUME INAnTPpOEKTOP.
3. IHTepakTUBHAs TOCKA.

Yuebno-npakxmuuecxoe u yuebno-rabopamopnoe o0bopyoosanue

1.Jlocka MmarHuTHas.

2.KoMIIIeKT 4epTEKHBIX UHCTPYMEHTOB (KJIACCHBIX U pa3daTOYHbIX):
JTUHEeWKa, TpaHCopTup, yroiasHuk (30°, 60°), yronsHuk (45°, 45°), IUPKYJIb.

3.HaGops! ny151 MogenupoBanust (11BeTHast Oymara, KapToH, KajbKa, KJIeH,
HOXXHUIIBI, TJTACTHUIINH).

DJIEKTPOHHBbIE pecypcehl:

1. ®denepanbHbli TOCYJaPCTBEHHBIN 00pa30BaTENbHBINA CTaHAAPT
(odbunmanbHbii caiit) http://standart.edu.ru/
2. ®I'OC (ocHOBHOE 001IEE OOpa3OBaHUE)
http://standart.edu.ru/catalog.aspx?Catalogld=2587
a. [TpumepHas ocHOBHas 0Opa3oBaTesibHAs MPOrpaMma
obpasoBarenabHOrOyuUpexaenushttp://fgosreestr.ru/registry/primernaya-
osnovnayaobrazovatelnaya-programma- osnovnogo-obshhego-
obrazovaniya-3/
3. [TpumepHbIe TporpaMMBbl 10 Y4€OHBIM MpeIMEeTaM
(MatemaTtrka) http://standart.edu.ru/catalog.aspx?Catalogld=2629
I'moccapuit ®I'OC http://standart.edu.ru/catalog.aspx?Catalogld=230
3akon P® «O06 obpazoBaHum»
http://standart.edu.ru/catalog.aspx?Catalogld=2666
6. KoHuenuust 1yXoBHO-HPAaBCTBEHHOI'O Pa3BUTHUS U BOCITUTAHUSA
JIMIYHOCTHU TI'paKJaHHHA
Poccunhttp://standart.edu.ru/catalog.aspx?Catalogld=985

A

7. Konnenmus dbyHIaMEHTAJIBHOTO SI/Ipa CoJep KaHus OOIIETo
obpaszoBanus http://standart.edu.ru/catalog.aspx?Catalogld=2619

8. Buneonexuu pazpaboTIMKOB CTAaHAAPTOB
http://standart.edu.ru/catalog.aspx?Catalogld=3729

Q. Caiit m3narenbckoro nenrpa «Benrana-I'pad» http://www.vagf.ru/

10. Cucrema yuyeOHUKOB « Aroput™m ycrexay. [IpumepHas ocHOBHas

oOpazoBaTreapHas IporpaMma 00pa30BaTEIHHOTO YUPEIKIACHUS
http://www.vgf.ru/tabid/205/Default.aspx

11. [Tporpamma o matematrke (5-9 kmacc). M3parensckuii TICHTP
«Benrana-I'pady»http://www.vgf.ru/tabid/210/Default.aspx

12. ®enepanbhbiii mopran «Poccuiickoe 00pa3zoBaHue»
http://www.edu.ru

13. Poccuiickuii 0611eo0pa3oBaTenbHbIN OpTal

http://www.school.edu.ru
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http://standart.edu.ru/
http://standart.edu.ru/catalog.aspx?CatalogId=2587
http://fgosreestr.ru/registry/primernaya-osnovnayaobrazovatelnaya-programma-
http://fgosreestr.ru/registry/primernaya-osnovnayaobrazovatelnaya-programma-
http://standart.edu.ru/catalog.aspx?CatalogId=2629
http://standart.edu.ru/catalog.aspx?CatalogId=230
http://standart.edu.ru/catalog.aspx?CatalogId=2666
http://standart.edu.ru/catalog.aspx?CatalogId=985
http://standart.edu.ru/catalog.aspx?CatalogId=2619
http://standart.edu.ru/catalog.aspx?CatalogId=3729
http://www.vgf.ru/
http://www.vgf.ru/tabid/205/Default.aspx
http://www.vgf.ru/tabid/210/Default.aspx
http://www.edu.ru/
http://www.school.edu.ru/

14. ®enepanbHblii optan  «MHPOpMAIIMOHHO-KOMMYHUKAIIMOHHbBIE
TEXHOJIOTUH BOOpa3oBanum» http://www.ict.edu.ru

15. ®enepanbHblii nopran «HenpepbiBHAS TOATOTOBKA
npemnoaasaTenei»http://www.neo.edu.ru

16. Bcepoccuniicknii HHTEpHET-TIEACOBET

http://pedsovet.org

17. OO6pa3zoBartenbHbIC PECYpChl MHTEpHETA (MaTeMaTHKA )
http://www.alleng.ru/edu/math.htm

18. Caiit «DnekTpoHHbIe 00pa3oBaTelIbHbIC pecypch» http://eorhelp.ru/

19. denepanbHbIA HEHTP HUPPOBBIX 00pa30BATEIBLHBIX PECYPCOB
www.fcior.edu.ru

20. Enunas komnekuus mudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB

www.school-collection.edu.ru
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