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BCTYIIJIEHUE

Hacrosmas npuMepHas mporpaMMa mpeHasHadeHa i AeTed ¢ TSHKENbIMU HapyIICHUSIMU
peun (7-10 kmaccer) oOmeodpazoBarenbHbIX opranm3anui Jonenkoit Hapognoit Pecyonuku. B
OCHOBY IPOTPaMMBbI MOJIOKEHA UJEsl TUYHOCTHO OPUEHTUPOBAHHOTO U CUCTEMHO-AESITETLHOCTHOTO
0o0ydeHHsI MaTeMaTHKe C YYETOM TCUXO(U3UIECKUX OCOOCHHOCTEH IeTeH-JIOronaToB, KOTOPHIC
UMEIOT IuarHo3 obmee Henopassutue peun (OHP).

O6mee nenopazsutue peun (OHP) - cnoxkHOE peueBoe paccTpoONCTBO, MPU KOTOPOM y JIETEH
C HOPMAJbHBIM CIYXOM M TEPBHYHO COXPAHEHHBIM MHTEJIEKTOM OTMEYAeTCs MO3/IHee Havdasio
Pa3BHUTHS PEYH, CKYTHBIN 3aIac CJIOB, arpaMMaTU3MBbI, 1e(heKThI IPOU3HOMICHUS. DTH MPOSBICHUS B
COBOKYITHOCTH YKa3bIBAIOT HA CHCTEMHOE HAPYIICHHE BCEX KOMIIOHEHTOB PEUEBOIl 1€ATEIbHOCTH.

OOmiee Henopa3BUTHE pEYUM HMMEET pa3Hyl CTENEHb BBIPAKEHHOCTU: OT IOJIHOTO
OTCYTCTBHUSI PEUEBBIX CPEJCTB OOLICHMS JIO0 PAa3BEpHYTOHW peuM C 3JIeMEHTaMH (POHETHYECKOTo U
JIEKCUKO-TPAaMMAaTHYECKOTO HeIopa3BUTHS. VIcXonms M3 KOPPEKIMOHHBIX 337134, CYIIECTBYET TpHU
ypoBHSL o0O0IIero Heaopa3BuTusi pedyn. Kaxaplii YpOBEHb XapaKTepU3yeTCs OIpeNeIeHHBIM
COOTHOIICHUEM TIEPBUYHOTO Je()eKTa M BTOPUIHBIX MMPOSBICHUH, 3aIeP)KUBAIOIINX (OPMHUPOBAHHE
peUueBbIX KOMIOHEHTOB. [lepexos OT OIHOTO ypOBHS K JIPYrOMY XapaKTepU3yeTcs MOsBICHUEM
HOBBIX PEYEBBIX BOBMOKHOCTEH.

Bocnpusitue u peur B3aUMOOOYCIIOBIEHBI B CBOEM (OPMHUPOBAHUH: KOHCTAHTHOCTH H
0000IIEHHOCTh BOCTIPUATHS, C OIHOW CTOPOHBI, U MOJBMKHOCTH 3PUTEILHBIX 00pa3oB C APYTOH,
(bopMUPYIOTCS ¥ pa3BUBAIOTCS MO BIUSHUEM CIIOBa. Y JeTel ¢ peueBOi MaToIoruel HeloCTaTOuHO
chopMHpOBaHa IEIOCTHOCTh 00pa3a MpeaMeTa, TMPU STOM, HPOCTOE 3pPUTENFHOE Y3HaBaHUE
peanbHbIX 00BEKTOB U UX U300paKEHHUI HEe OTIIMYAETCS OT HOPMBI.

HIxonpaukn ¢ OHP uMmeroT u HU3KME ypOBEeHb pa3BUTHS OyKBEHHOTO T'HO3MCA: OHH C
TpynoM auddepeHIupyoT HOpPMalbHOE M 3€pKajJbHOE HamucaHue OyKB, HE Y3HAIOT OYKBBI,
HAJIO)KCHHBIC JPYT HA ApYyra, 0OHAPYKUBAIOT TPYAHOCTH B HA3bIBAHUH U CPABHCHHUH OYKB, CXOTHBIX
rpadguuecku, B Ha3plBaHUU OyKB meyaTHoOro mpudra, AaHHbIX B Oecropsnke. B cBs3u ¢ 3tum
MHOTHE JETH OKa3bIBAIOTCS HE TOTOBBIMU K OBJIAJCHHIO MHCbMOM. [Ipy m3ydeHun ocoOeHHOCTEH
OpHEHTAIMHN B MPOCTPAHCTBE OKA3aJIOCh, YTO OHU 3aTPYAHSIOTCS B AU(PPEPEHINPOBAHNN TOHATUI
"cripaBa" u "" ciieBa, HE MOTYT OPUEHTHUPOBATHCS B COOCTBEHHOM TeJIe, 0COOCHHO MPHU yCIOKHECHUH
3amanuii. JleTh ¢ HapylleHHMEM peud He pa3IuyaloT pPEYeBBIX HWHTOHAIMM, HX peyb He
BBIpa3UTEINbHA, JIUIICHA MOAYIISINI, MHTOHAIIMOHHOTO OJJHOOOpAa3Hsl.

Buumanue nereli ¢ HapylIIGHUSIMH pEUM XapaKTepU3yeTcs PSIOM OCOOEHHOCTEI:
HEYCTOMUMBOCTBIO, 00Jie€ HHU3KHM YPOBHEM MPOU3BOJIBHOTO BHUMAHHUSA, CIIOKHOCTSMH B
IUTAHUPOBAHUU CBOMX JCHCTBHIA.

Jletn ¢ TpyaoM cocpenoTayuBalOT BHMMAHHE Ha aHAJIM3€ YCJIOBUM, MOUCKE Pa3IUYHbIX
CIOCO0OB U CPEJICTB B PEILICHUH 33/1a4, BHINOJTHEHHE HOCUT PENPOAYKTUBHBIHN Xapakrep.



JletsM ¢ IMaroysiorve pedu Tropasfo TPYAHEE CKOHLICHTPUPOBATHCS HA BBIIIOJIHEHWM B
YCIIOBUSIX CJIOBECHOM HMHCTPYKIMH, YEM B YCIOBUSAX 3pUTEIbHON. Xapakrep OIIMOOK M HX
pacrpeziefieHie BO BpEMEHU Ka9Y€CTBEHHO OTIMYAIOTCS OT HOPMBL.

06.]'[32135[ B OCJIOM MOJHOUCHHBIMH MNPCANOCBUIKAMHA I OBJIAACHHA MBICIUTCIbHBIMUA
omepanusIMu, JAOCTYIHBIMU BO3pacTy, JETH, OIHAKO OTCTAIOT B Pa3BUTHUU HAMISTHO-0OpPa3HOTO
MBIIIJIEHUS, €3 CIeIHaIbHOTO 00y4EHHUs C TPYIOM OBJIAJEBAIOT aHAJIN30M, CHHTE30M, CPABHEHHUEM,
YTO SIBJISIETCSI CIEACTBUEM HETOIHOLIEHHOW PEYeBOM NeATEIbHOCTH. [[eTH-10ronarsl UCTBITHIBAIOT
TPYAHOCTH YCBOCHHUS CHUMBOJIMYECKONW (YHKIIMM M WCIIOJB30BAaHUE 3HAKOB ISl 3aMEIICHUS
peanbHBIX TPEAMETOB, W TPYAHOCTH YIEpKaHHA B TaMATH U aKTyalIn3aluu o0pa3oB
MPEACTABICHUI B TIPOIIECCE PEIISHNUs TO3HABATEIbHBIX 3a1a4.

Hcxoass w3 BblllIe CKA3aHHOTO, JETH C TSDKEIBIMU HAPYUICHUSIMU PEYM MPOrPAMMHBIN
MaTepuall OCHOBHOM MIKOJIBI 5-10 KJTacCOB YCBaMBAIOT HE 3a MSTh, a 3a MIECTH JIET.

LITIOACHUTEJIBHASA 3AIIMCKA

Hacrosdmass npumepnass nporpamMma npeaHa3HadyeHa s ydammxcss 7-10 kmaccoB ¢
TSOKENBIME  HApYIIEHUSIMU  pedr  00mieo0pa3oBaTeNnbHbIX opranu3zanuii  JloHernkoit HapogHoit
PecnyOnuku 1 cocTaBieHa Ha OCHOBAaHUU:

1. Konctutynus Jlonenkoit HapogHoii PecriyOmukmu.

2.3akon Jlonenkoir Hapomuoit PecmyOmuku «O06 o6pazoBanum» (mpuka3z Ne5S5-IHC, or
19.06.2015r1).

3. TunoBoe noyiokeHUE O IIKOJe-MHTepHaTe (Mpuka3 MuHucTepcTBa 00pa30BaHUsl U HAyKH
Honenkoit Haponuoit Pecryonmuku Nel139 ot 06.05.2015r

4. KoHuenuusi naTpUOTUYECKOTO BOCHUTAHUSA J€Ted M ydaiencs Mmononéxu JloHeukoit
Hapoanoii PecniyGnuku (mpuka3 Ne94 ot 22.06.2015r).

5. Konuenuusi pa3BUTHS HENPEPHIBHOTO BOCHUTAHUS JETEH M yYalleWcs MOJIOAEKHU
JHoneukoit Hapognoii PecriyOnuku (mpuka3 Ne832 ot 16.08.2017r).

6. Konnenmust ¢opMupoBaHus 3I0pOBOTO 00Opa3a KHU3HU JeTe M Monon&xu JloHenkoi
Hapoanoit Pecniy6nuku (mpuxa3 Ne§15 ot 03.08.2016r).

7. TocymapcTBeHHbIN 00pa3oBaTeNbHBIM CTaHAAPT OCHOBHOrO o0miero oOpa3oBaHMs,
yTBepkaeHHbIH [Iprkazom MunucrepcTsa 00pa3oBaHus U HAYKH

Honenkoit Hapoauoit PecriyOnuku ot 07.08.2020 Ne 120-HIT (¢ n3menenusmn)

8. Ilpukaz MunucrepcTBa odpa3zoBanus u Hayku JoHerkoit Haponnoit PecryOmuku Ne682 ot
13.08.2021 «O6 yTBep:kIeHHUH MPUMEPHBIX OCHOBHBIX 0Opa30BaTeNbHBIX MPOrpaMM Ha4aJbHOIO
00111eT0, OCHOBHOTO OOIIETO M CPETHETO OOIIEro 0Opa30BAHUSMY.

9. Ilpuka3 MunucrepcrBa obpasoBanus u Hayku Jlonenkoit Haponnoii PecriyOnuku Ne684
0116.08.20211. «O6 opranu3anuu 00pa3oBaTeNbHON 1€ATEIHbHOCTH B OPraHU3AIUIX, PEATU3YIOIINX
OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPaMMBbl HA4aJbHOTO OOIIEro, OCHOBHOTO OOILIET0 M CPEIHETO
obmero obpasosanus, [Jonernkoit Haponnoit Pecryonuku B 2021-2022 yueGHOM TOIY».

10. ITpukaz MunucrepcTBa oopa3oBanus U Hayku Jlonenkoi Hapomguoit PecyOmuku No701
or 23.08.2021r. «O6 yTBepxkJIeHMH MeTOANYECKHUX PEKOMEHJAMN IO peaqu3aldud OCHOBHBIX
0o0pa30BareIbHBIX MPOrPaMM HAYAJILHOTO OOIIEro, OCHOBHOTO OOIIEr0 W CPEIHEro OO0IIero
o0pa3oBaHMsI OpraHU3aLUSAMHU, OCYIIECTBISIONIMMHE 00pa30BaTeIbHYI0 IESATENbHOCTh, JloHeuKoi
Haponnoii Peciyonuku B 2021-2022 yueGHOM romy».

C yuerom yueOHO-meToanueckoro kommiekca FO.H. MakaperueB u ap. «Anrebpa 7»,
«Anrebpa 8», «Anredbpa 9», coopauka [IpumepHBIX MporpaMM 1o yaeOHOMY mpeameTy «Anredpa.
7-9 knaccsl. / [co cT. T. A. Bypmucrtposa]. — 6-e uzganue/ — Mocksa: [Ipocsemenue, 2020 r.»

[IpakTuyeckast 3HAYMMOCTH IIKOJIBHOTO Kypca anreOpbl 00yclOBIEHAa TE€M, YTO €€ 00BEKTOM
ABJISIIOTCSA KOJIMYECTBEHHBbIE OTHOLIEHHS JEMCTBUTENBHOrO MHpa. Maremarnueckas MOArOTOBKa
HeoOXoAuMa JUIsl TIOHUMaHUS MPUHIUIIOB YCTPOWCTBA M HCIIOJIb30BAHUSA COBPEMEHHOMN TEXHUKH,
BOCIIPUSATHS HAYYHBIX M TEXHUYECKUX TMOHATUA U uaeil. Maremaruka sIBIs€TCS S3bIKOM HayKH U
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TexHUKU. C e€ MOMOIIbI0 MOJAEIUPYIOTCS M H3Y4YaloTCs SIBICHHUS W MPOLECCHI, POUCXOSIINE B
IpUpoJE.

Anrebpa sABISETCS OOHUM U3 OINOPHBIX NPEIMETOB Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMs: OHA 00ECIeunBaeT U3yYeHHUE JIPyTUX AMCLUUILUIMH. B mepByto ouepeb 3T0 OTHOCUTCS
K TpeIMeTaM eCTeCTBEHHO-HayYyHOTO IIMKJIA, B YAaCTHOCTH K (u3uke. Pa3BuTHe IIOTHYeCcKOro
MBIIUICHUS OOy4YaroIMXCs TpH OOy4YeHHH ainredpe CcrocoOCTBYeT YCBOSHHIO MPEAMETOB
TyMaHuTapHoro Iwkia. [lpakTudyeckue yMeHHsT ¥ HaBBIKM anreOpanveckoro Xapakrepa
HEOOXOAMMBI JJIs1 TPYAOBOH U MPOQPECCUOHATHLHOM MOTOTOBKH 00yYarOIUXCS.

PazButne y oOydarommxcs MpaBWIBHBIX TMPEICTABICHUNA O CYIIHOCTH M TPOHMCXOXKICHUHU
anredpandyeckux abCTpakUWi, COOTHOLIEHUH PEaTbHOTO M HACAIBHOTO, XapakKTepe OTpaKeHUs
MaTreMaTu4ecKoi HayKoH SIBJICHUI U MPOLECCOB PEATbHOIO MUPa, MECTE aaredpsl B CUCTEME HayK U
pOJIM MaTEeMaTU4YeCKOro MOJEJIIMPOBAHUS B HAyYHOM IIO3HAHMM WU B IPAKTUKE CIOCOOCTBYET
(GbOopMUPOBAHUIO HAyYHOTO MHPOBO33PEHUS OOYUYaIOIIUXCS M KAaue€CTB MBIIIJICHUS, HEOOXOIUMBIX
JUIS aJlalTaluy B COBPEMEHHOM MH()OPMAIIMIOHHOM O0IIECTBE.

TpeOyst or oOy4aromuxcsi YMCTBEHHBIX M BOJIEBBIX YCWJIMH, KOHIIEHTPALMHd BHHMaHUS,
AKTUBHOCTH Pa3BUTOTO BOOOpa)KeHMs, anredpa pa3BUBA€T HPABCTBEHHBIE YEPTHl JMYHOCTH
(HaCTOMYMBOCTh,  LENEYCTPEMIEHHOCTb,  TBOPYECKYID  aKTUBHOCTb, CaMOCTOATEIHHOCTb,
OTBETCTBEHHOCTb, TPYAOJIOOME, MAMCUUIUIMHY M KPUTUYHOCTh MBIIUICHUS) W  yYMEHHE
apryMEHTHPOBAaHHO OTCTaWBaTh CBOM B3Il M YOEXKIEHHs, a Takke CIOCOOHOCTh NMPUHUMATH
CaMOCTOSITEJIbHBIE PEIICHHUS.

Wzyuenune anredpsl, (YHKUUN, BEPOSTHOCTM M CTATHCTUKU CYLIECTBEHHO pacCIIUpsET
KpYro3op o0y4arouuxcs, 3HaKoMsI UX ¢ MUHAYKLIMEH U AeTyKI1el, 00001eHneM 1 KOHKpeTU3al1ei,
aHaJM30M W CHHTE30M, KJIacCH(pUKalUed W CHCcTeMarh3alued, abCcTparupoBaHHEM, aHAJIOTHEH.
AKTHUBHOE HCMOJIb30BaHME 3a/lau Ha BCEX JTamax y4yeOHOro Ipolecca pa3BHBAaeT TBOPUYECKUE
CIIOCOOHOCTH 00YYaIOIIUXCS.

N3yuenne anreOpbl MO3BOMSIET (OPMUPOBATH YMEHHS M HABBIKM YMCTBEHHOTO Tpyda
—IUTAHUPOBAHHUE CBOEH pPa0OThI, MOUCK pPAIMOHATIBHBIX MyTeH €€ BBINOTHEHHS, KPUTHUECKYIO
OLIEHKY pe3yibTaroB. B mpouecce n3ydeHus anredpsl 0Oydaromuecs T0HKHbI HAyuYnThCs U3JaraTb
CBOM MBICITH SICHO W HWCUEpPIBIBAIOINIE, JIAKOHUYHO M EMKO, NpUOOpPECTH HAaBBIKM YETKOTO,
AKKypaTHOTO U TPaMOTHOTO BBIIIOJIHEHUSI MATEMaTHUECKHX 3alucei.

Baxwneiimeil 3amadell MIKOJBHOTO Kypca aireOpbl SBISETCS pa3BUTHE JIOTMYECKOTO
MBIIUIEHUsT oOyvaromuxcs. CamMu OOBEKTHI MaTEeMAaTHUECKHUX YMO3AKIIOUEHUH M TPHUHATHIC B
anreOpe mpaBuia WX KOHCTPYHUPOBAHHS CITOCOOCTBYIOT (hOPMHUPOBAHUIO YMEHHIH 00OCHOBBIBAThH H
JIOKa3bIBaTh CYXKICHHS, MPUBOAUTH UYETKHUE OMPENENICHHUs, PA3BUBAIOT JIOTMYECKYIO HMHTYHIIMIO,
KpaTKO M HAIISAHO PACKPHIBAIOT MEXaHU3M JIOTHUECKUX IMOCTPOCHUHN M ydaT UX MPUMEHEHHI0. Tem
caMbplM aireOpa 3aHMMaeT OJHO U3 BEIyIIMX MECT B (POPMHPOBAHMM HAyYHO-TEOPETUUYECKOTO
MBILUIEHUST OOydaromuxcs. PackpbiBas BHYTPEHHIOIO TapMOHHUIO MaTeMaTHKH, (opMupys
MMOHMMAaHKUE KPAcOThI M M3SIIECTBA MAaTEMATUIECKUX PACCYXKACHUN, anreOpa BHOCUT 3HAYUTEIbHBIN
BKJIAJ] B 3CTETUYECKOE BOCIIUTAaHHE 00yUYaOLIUXCS.

C yyeToM CHM)KEHHOTO TeMIIa BOCHPHUATUS M HUHTEIUIEKTyaJbHOM 00pabOTKM Marepuasa
JETbMH C TSXKEJIBIMU HApYLIEHUSIMH PEUYH, a TAK)KE CO CHHKEHHOU CIIOCOOHOCTHIO JIeaTh BHIBOJIBL,
HPOBOAUTH aHAJOIHUHU, aHAIW3UPOBATh yueOHbI MaTepuan Tema «CUCTeMbl TMHEHHBIX YPaBHEHUI»
IepeHeceHa A M3ydeHus u3 7-ro kjacca B 8 kiacc. M3ydeHue mporpaMMHOro Marepuala I10
anreOpe B 8 kilacce 3akoHUMTCS TeMoi «KBaaparHoe ypaBHEHME M €ro KOpHM». M3ydeHue
IpOrpaMMHOr0 Marepuana mo aiaredpe B 9 kimacce HauHeTcsl TeMoil «JlpoOHble palmOHalIbHbIE
YPaBHEHMs» M 3aKOHUHUTCS M3ydyeHueM Tembl «KBajgparuunas ¢gyHkius». B 10 kimacce usydenue
IPOrpaMMHOT0 MaTepuaja Mo aiaredpe HauuHaeTcsl TeMOM «YpaBHEHHS M HEPAaBEHCTBA C OIHOMN
NEePEeMEHHOI» U 3aKOHUUTCS TeMOH «DNIEMEHThl KOMOMHATOPUKH U TEOPUHU BEPOSATHOCTE).



OBILIASA XAPAKTEPUCTHUKA KYPCA AJITEBPBI B 7-10 KITIACCAX

Cooepoicanue mamemamuyecko2o 0o6pazoeanusi B OCHOBHOM LIKosie (pOpMUpPYETCs Ha OCHOBE
(byHIaMEHTAIbHOTO sJlpa ILIKOJIBHOIO MaTreMaTHueckoro ooOpaszoBaHus. B mporpamme oHO
NPEICTaBICHO B BHUJE COBOKYIHOCTH CONEPIKATENIbHBIX  Pa3lieloB, KOHKPETU3UPYIOIIUX
COOTBETCTBYIOIINE OJIOKH

B kypce anreOpbl MOXXHO BBIJCIHUTH CIEAYIOIINE OCHOBHBIE CONEpIKATENbHBIC ITUHUH:
apudmMeTrrka; anreOpa; (QyHKIMH; BEpOSTHOCTh M CTaTHCTHKA. Hapsmy ¢ 3TuM B comepkaHue
BKJIIOYCHBI J[BA JOMOJHUTEIBHBIX METOAOIOTMUECKIX pa3/ienia: JIOTUKAa U MHOXKECTBA; MaTeMaTHKa B
UCTOPUYECKOM pa3BUTHM, YTO CBSA3aHO C peaau3auueid uenel OoOIIeHMHTEUIEKTyallbHOTO U
OOIEKYTBTYpHOTO pa3BUTHs ydanmxcs. ComepKaHue Kaxa0ro U3 3TUX Pa3zesioB pa3BOPAuYUBACTCS
B COJIEPKATEIbHO-METOANYECKYIO JTUHUIO, IPOHU3BIBAIOIILY IO
BCE OCHOBHBIC cOJEp)KaTeNbHble TUHUH. [Ipu 3TOM mepBas AuHHUSI—«JIOTMKa M MHOXECTBa» —
CIY’)KMT  LEJNM  OBJAJCHHUS  YyYallUMHUCS  HEKOTOPHIMH  JJIEMEHTaMH  YHHUBEPCAIbHOIO
MaTeMaTUYEeCKOTO sI3bIKa, BTOpas — «MareMaTuka B HCTOPUYECKOM Pa3BUTHU» — CIIOCOOCTBYET
CO3JIaHUI0 OOIIEKYIBTYPHOTO, TYMaHUTApPHOTO JOHA U3yUEHUS Kypca.

Conmepxxanue nuHHH «Apudmernka» Ciaykur 0a30i g JajdbHEHWIIEero W3ydeHus
MaTeMaTHKH, CIIOCOOCTBYET pAa3BUTHIO JIOTHYCCKOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUS
MOJIb30BAThCs AJTOPUTMAMH, a TAKXKe MPUOOPETECHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX B
MTOBCETHEBHON JKU3HU y4YaIIUuXCs. Pa3BUTHE TOHATHS O YUCJIE B OCHOBHOW IIKOJE CBSI3aHO C
palMOHATFHBIMU W UPPALMOHAIBHBIMU YHCIaMU, (OPMUPOBAHUEM TEPBUYHBIX MPEACTABICHUHI O
JEWCTBUTEIILHOM UHCIIE.

Conmepxanue nuHUM «Anrebpa» cHocoOCTByeT (OPMUPOBAHHIO y  OOydaroOlIUXCs
MaTeMaTHIECKOTO alllapara Jijisl pelieHns 3a1a4d U3 pa3iesioB MaTeMaTHKH, CMEKHBIX TTPEIMETOB U
OKpY’KaroIel pearbHOCTH. SI3bIK anreOphl MOMYEPKUBACT 3HAYCHHE MATEeMAaTUKHU KaK sI3bIKa IS
MTOCTPOCHUS MaTeMaTHIeCKUX MOJIEJICH MTPOIIECCOB U SIBJICHUH pealbHOTO MHUpA.

Pa3BuTHE anrOpUTMUYECKOTO MBIIIICHHS, HEOOXOIMMOTO, B YaCTHOCTH, JUISI OCBOCHHS Kypca
MH()OPMATHKH, W OBJIAJICHUEC HABBIKAMHU JCIyKTUBHBIX PACCYKICHHH TAaKKe SBISIOTCS 3aTadaMu
uzydenus: anreOpsl. [IpeoOpasoBaHune CUMBOJIBHBIX (OPM BHOCHUT CHEHH(PUUECKHI BKIAI B
pa3BUTHE BOOOpaKEHHUS YyYaNIUXCS, WX CIOCOOHOCTeH K MaTeMaTHYeCcKOMYy TBOpYeCTBY. B
OCHOBHOM IIIKOJIE MaTepHall TPyNIHUPYeTCss BOKPYT PAIlMOHATBHBIX BBIPAKCHUN.

Conepxanne pasznena «DyHKIUW» HaAIEJICHO HA IOJYYCHHWE IMTKOJBHUKAMHU KOHKPETHBIX
3HaHUKA O (YHKIMM KaK Ba)KHEHIIeW MareMaTH4ecKOi MOIenH JUis OMHCAHUS U HCCIIEAOBaHUS
pa3HOOOpa3HBIX MpoleccoB. M3ydeHrne 3TOro Marepuaia CIocOOCTBYeT Pa3BUTHIO Y YUAIIUXCS
YMEHHSI ~ HCIIONIb30BaTh  pPa3NWYHbIE  S3bIKM  MaTeMaTUKU  (CIIOBECHBIM, CHMBOJIMYECKHIA,
rpaduyeckmii), BHOCUT BKJIAJ B ()OPMUPOBAHUE MPEICTABICHUN O POJM MATEMATHKU B Pa3BHTHU
UBUIN3AIUHN U KYJIBTYPBHI.

Paznmen «BeposTHOCTh U CTaTUCTHKA» - 00S3aTSIIBHBIN KOMITOHEHT IITKOJIBHOTO 00pa30BaHus,

YCUJIMBAIOIIUI €ro NPUKIaJHOEC W TMPAKTUUECKOE 3HaueHHe. DTOT Marepuan HeoOXOauM IJis
dbopmupoBanusi y oOydaromuxcs (QyHKIMOHAIBHOM TpaMOTHOCTH - YMEHHUS BOCIPHUHHMATH U
KPUTUYECKH aHATU3UPOBaTh HWH(POPMAILNIO, MPEICTABICHHYIO B PAa3IMYHBIX (OpMax, MOHUMATh
BEPOSATHOCTHBI XapakTep MHOTMX peaJbHBIX 3aBHCUMOCTEH, NPOU3BOAUTH IPOCTEHIINE
BEPOSTHOCTHBIE pacuéThl. VI3yueHWe OCHOB KOMOWHATOPUKH IO3BOJIUT  OOydYaromeMycs
OCYUIECTBIIATh PAaCCMOTPEHHUE CilydaeB, nepebop M MOJACYET 4YuciIa BapHaHTOB, B TOM 4YMHCIE B
MPOCTEUIINX TPUKIAAHBIX 3a]auax.

[Tpy M3ydyeHHM CTATHUCTUKH U BEPOSTHOCTH OOOTaIlaroTCsl MPEACTABICHUS O COBPEMEHHOM
KapTUHE MHUpPa M METOJaX €ro HccieqoBaHus, (GOPMHUPYETCS MOHMMAHHE POJIM CTATHCTHUKU Kak
UCTOYHHMKA COLMAJbHO 3HAUYMMON WHGOpPMAIMM U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSATHOCTHOTO
MBILLUICHHUS.



MECTO ITPEJJMETA B YYEBHOM IIJIAHE
Ha usyuenune maremarukm npenycmMorpero B 7 — 10 kiaccax 6 yacoB B Heaemnto. M3 HUX Ha

HN3yUYCHUC anre6pbl npeayCMOTpPCHO 4 qaca.

JIMHHOCTHBIE, METAITPEIMETHBIE U ITPEJIMETHBIE PE3YJIbTATbI
OCBOEHMUS COAEPXKAHUSA KYPCA

[Iporpamma  obecrneuMBaeT  JOCTH)KEHHE — CIEAYIOIIMX  PE3YJIbTaTOB  OCBOEHUS

o6pa30BaTem,H0171 nporpaMmMbl OCHOBHOT'O O6IJ.I€FO O6pa3OBaHI/I$IZ

1))

2)

3)

4)

S)
6)
7)

8)
9

)
2)
3)

4)

5)
6)

7)

JIMIYHOCTHBIC:

c(OPMHPOBAHHOCTh OTBETCTBEHHOI'O OTHOIICHUS K YYEHHMIO, TOTOBHOCTH M CIIOCOOHOCTH
y4alquxcss K CaMOpa3BUTUIO M CaMOOOpa30BaHUIO HAa OCHOBE MOTHUBALIMU K OOYUYEHHUIO U
MO3HAHUIO, BBIOOPY JanbHelIero oopasoBaHus Ha 0a3ze OPHUEHTUPOBKU B MUpe npodeccuit u
npodecCUOHANbHBIX ~ NPEANOYTEHUN, OCO3HAaHHOMY  IIOCTPOCHHMIO  WHJMBUIYaJbHOU
00pa3oBaTeIbHOM TPAEKTOPUH C YUETOM YCTOMUUBBIX TO3HABATEIBHBIX HHTEPECOB;
c(OpMUPOBAHHOCTH LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIIIECTBEHHOW MPAKTUKY;

c(OpMUPOBAHHOCTh KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIEHHWU U COTPYIHUYECTBE CO
CBEpCTHMKAMH, CTapIIMMU W MIAJIIMMH B 00pa3oBaTesbHOW, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HCCIe10BaTeIbCKOM, TBOPUECKOMN U APYTUX BUAAX JIEATEIbHOCTH;

YMEHHE $ICHO, TOYHO, I'DAaMOTHO H3JIaraTb CBOM MBbICIIM B YCTHOW U IIMCBMEHHOW peuH,
MMOHMMATh CMBICJI TIOCTABJIEHHOM 3aJ1auu, BBICTpanBaTh apryMEHTAlNIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI;

MIPEJICTAaBICHUE O MAaTEeMAaTUYECKON Hayke Kak c(epe 4eloBeuecKoil JesTeIbHOCTH, 00 3Tanax
€€ pa3BUTHs, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS LIUBUWIN3ALINY;

KPUTHYHOCTh MBIIUIEHUSI, YMEHHE PAacClO3HABATh JIOTUYECKU HEKOPPEKTHbIE BBICKA3bIBAHUS,
OTJINYATh TUIOTE3Y OT (haKTa,

KpEaTUBHOCTb  MBILUICHHUS, HWHUIMATUBY, HAXOAYUBOCTb, AaKTHUBHOCTb MPU pPEIICHUU
anreOpandyecKux 3ajad;

YMEHHE KOHTPOJIMPOBATh MPOLIECC U PE3YyIbTaT ydeOHON MaTeMaTuyeCcKon JesITeIbHOCTH;

CIOCOOHOCTh K 3MOIIMOHAIEHOMY BOCIPHSTHIO MareMaTHUYeCKUX OOBEKTOB, 3ajay, pPeUIeHHH,
paccyXIeHUM.

MeTanpeaMeTHbIe:
YMCHHUEC CaMOCTOATCIIbHO INIAaHUPOBATh AJIbTCPHATHBHLBIC ITYTU JOCTHUXKCHUA Heﬂeﬁ, OCO3HaHHO

BbIOMpaTh Hanbosee 3(h(HeKTUBHBIE CTIOCOOBI pelIeHNs Y4eOHbIX U TTO3HABATEIbHBIX 33/1a4;
YMEHHE OCYIIECTBISATh KOHTPOJIb IO PE3ylIbTaTy M 10 crocoOy NeHCTBUS Ha YPOBHE
NPOU3BOJIFHOIO BHUMaHUSI 1 BHOCUTH HEOOXOMMBIE KOPPEKTHBEI,

YMEHHE aJeKBATHO OIICHWBATh NPABWIBHOCTh WM OLIMOOYHOCTH BBITIONHEHUS YYeOHOUH
3a1a4u, e€ 0OBEKTUBHYIO TPYJHOCTH U COOCTBEHHBIC BO3MOKHOCTH €€ peIIeHNS;

OCO3HAHHOE BIIAZICHUE JIOTUYECKUMH JCHCTBUSMHU OMpPEICICHHUs IOHATHH, 0000IEeHHS,
YCTaQHOBJICHHsI aHAJOTUH, KIacCu(UKAIMM HAa OCHOBE CaMOCTOSITEIIbHOTO BHIOOPA OCHOBAaHHUH U
KPUTEPHEB, yCTAaHOBIICHHUS POIOBUIOBBIX CBS3CIH;

yYMEHHE YCTaHaBJIMBaTh MPUYUHHO-CIIEACTBCHHBIC CBS3M; CTPOUTH JIOTHYECKOE pacCyXkICHHE,
JenaTh yMO3aKIIoYeHne (MHAYKTUBHOE, ISAYKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBI,

yYMEHHE CO37aBaTh, INPHUMEHSATh M TIPeoOpa3OBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CPEICTBa,
MOJICTTH M CXEMBI JIJISl pEIIeHUs YIeOHBIX U TI03HABATEIbHBIX 337134,

yYMEHHE OpraHU30BBIBaTh YU4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JESATEIBHOCTD C YUUTEIEM
M CBEPCTHUKAMH: ONPEACNATh LEIH, pachpeneneHue (yHKIMA W pojiell y4acTHHKOB,
B3auMoJieiicTBUEe M 00me crocoObl paboThl; yMeHHEe paboTarTh B IpyIIe: HAXOAWUTH oOIiee
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peleHre M pasperiaTth KOH(GIMKTHI Ha OCHOBE COIVIACOBAHUS MO3ULUH M yuéTa MHTEPECOB;
clymath napTHEpa; GopMyaupoBaTh, apryMEHTHUPOBATh U OTCTAaUBaTh CBOE MHEHHE;

8) chopMHpPOBAaHHOCTh M pa3BUTHE YYEOHOH M OOIIENOIb30BATEIbCKON KOMIETEHTHOCTH B
oOnactu WCITOJIB30BaHUS MH(}OPMAITMOHHO-KOMMYHHUKAIIUOHHBIX TEXHOJIOTUN
(MKT-KOMIIETEeHTHOCTH);

9) mnepBoHayalbHbBIE MPEACTABICHUS 00 MAEIX U O METOJaX MaTeMaTHUKU Kak 00 YHUBEPCAJIbHOM
A3BIKE HAYKHU U TEXHUKHU, O CPEACTBE MOJAEIUPOBAHHUS SIBICHUM U IIPOLECCOB;

10) ymenue BUAETh MaTEMaTUYECKyIO 3aJadyy B KOHTEKCTe MNPOOIEeMHOM CHUTyallid B JPYrHX
JUCLMIUIMHAX, B OKPY>KaIOIIEN )KU3HHU;

11) yMeHue HaxXxoAWTh B Pa3IMYHBIX HCTOYHUKAX HHGOpPMAINIO, HEOOXOJUMYIO JJisi pEIICHUS
MareMaTu4eckux NpolieM, W MpeACTaBIsATh €€ B MOHATHOH (Qopme; NPUHUMATH pEIIeHUE B
YCIIOBUSIX HETIOJIHOM U U30bITOYHOM, TOUHOW U BEPOSTHOCTHON MH(POPMALIHH;

12) ymeHne mNOHMMaTh M HCIHOJIB30BAaTh MAaTEeMAaTHUYECKHE CPEICTBA HAIVISIAHOCTU (PUCYHKH,
YepTEeKH, CXEMBI U Ap.) ISl WUTFOCTPALUK, HHTEPIPETALUU, apTyMEHTallUH;

13) yMeHue BBIIBUTATh TUIIOTE3bI MPU PELICHUH y4eOHBIX 33Jad M MOHUMATh HEOOXOIUMOCTh UX
IIPOBEPKU;

14) ymeHne npUMEeHATh HHAYKTUBHBIE U JIETyKTHUBHbIE CIIOCOOBI pacCyXICHUN, BUIETh pa3IMyHbIe
CTpaTeruy pelIeHMs 3a1a4;

15) moHuMaHue CYHIIHOCTH aJrOPUTMUYECKUX TPEANUCAaHUM W yMEHue JIeliCTBOBaTh B
COOTBETCTBHHU C MPEUIOKEHHBIM aJITOPUTMOM;

16) yMeHHEe CaMOCTOATENBHO CTAaBUTh LEJNH, BHIOMpAaTh M CO3/aBaTh aJTOPUTMBI Ui PEIICHUS
y4eOHBIX MaTeMaTHYeCKUX Ipooiem;

17) yMeHHe MJIaHUPOBATh M OCYILECTBIATH JESATEIbHOCTh, HANPABICHHYIO Ha pELICHHE 3aaay
HCCIIE0BATENBCKOTO XapaKTepa.

npeAMeTHbIe:

1) ymeHnue paboTarh ¢ MaTeMaTUYECKUM TEKCTOM (CTPYKTYpPHUpPOBaHHUE, U3BJIEUEHUE HEOOXOAUMOM
MHpOpPMaLMK), TOYHO M TPAaMOTHO BBIpaXaTh CBOM MBICIM B YCTHOH M NMHMCbMEHHOHM peuw,
MIPUMEHSISI MaTEMaTUYeCKyl0 TEPMUHOJIOTHIO U CHMBOJIMKY, MCIIOJIb30BaTh Pa3INYHbIC S3BIKU
MaTeMaTukyu (CIOBECHBIH, CHMBOJIMYECKHH, TIpaduueckuii), OOOCHOBBIBaTb CYXJEHUS,
IIPOBOJIUTH KJIACCU(PHUKAIMIO, TI0Ka3bIBATh MaTEMATUYECKNE YTBEPIKICHUS;

2) BnaseHue O0a30BbIM TOHATUHHBIM ammapaTtoM: MMETh MPEACTABICHUWE O YHCIE, BIAJCHUE
CHMBOJIGHBIM SI3IKOM aJireOphl, 3HAHHWE DJIEMEHTApHBIX (YHKIMOHAJIHHBIX 3aBHCHMOCTEH,
(dbopMHpOBaHUE TNPEJCTABIECHUH O CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJbHOM MHpE U O
pa3IMYHBIX CMOco0ax WX H3yuyeHHUs, 00 OCOOEHHOCTSX BBIBOJOB W IPOTHO30B, HOCSIIHI
BEPOSITHOCTHBIH XapakTep;

3) yMeHHue BBHINOJNHATH anredpandeckre mpeoOpa3oBaHus pallMOHAIBHBIX BRIPAXKECHUH, IPUMEHSTh
UX JUId pelleHHs Yy4yeOHbIX MaTeMaTHYeCKMX 3a7ad M 33734, BO3HUKAIOIIUX B CMEKHBIX
y4eOHBIX IpeAMETAX;

4) yMmMeHHEe TIOJb30BAThCSI MaTreMaTH4eCKMMU (OpMylTaMH U CaMOCTOSTENBHO COCTaBIATh
(bopMyITBI 3aBHCHMOCTEH MEXIy BEIMYMHAMH HAa OCHOBE OOOOIIEHHS YAaCTHBIX CIIy4aeB H
HKCIIEPUMEHTA;

5) yMmeHue peluarh JIMHEHHbIE U KBaJpaTHbIE YPaBHEHUS U HEPABEHCTBA, a TAKXKE MPUBOJUMBIE K
HUM YpaBHEHHUS, HEPAaBEHCTBA, CUCTEMbI, NPUMEHATh TIpaduuecKkue MpeaCTaBICHUS IS
pelIeHns U MCCIEAOBaHUS YPABHEHWUH, HEPABEHCTB; MPUMEHSTbh MNOIYYEHHBIC YMEHUS IS
peleHus 3a1a4 U3 MaTeMaTHKH, CMEKHBIX NIPEIMETOB, IPaKTHKH;

6) oBiageHHE CHCTEMOW (PyHKIIMOHAIBHBIX MOHATHHA, ()YHKIMOHAIBHBIM S3BIKOM U CHMBOJIHUKOMH,
yMeHUEe CTpouTh TIpaduku  (yHKUMH, ONUCHIBaTH HUX  CBOMCTBA, HCHOJIb30BATh
(byHKUIMOHANBHO-TpaQUIECKUE TPEACTABICHHUS U ONKMCAHWS W aHAJIM3a MaTeMaTHYeCKUX
3ajJ]a4 U peajbHbIX 3aBUCUMOCTEH;



7) yMeHHE TPUMEHSTh HM3YYEHHBIC IMOHATHUS, PE3YJAbTaThl M METOIBI NPHU PELICHWU 3ajad M3
pa3IMYHBIX pa3esoB Kypca, B TOM 4YHCIIE 3a]a4, HE CBOMSIIMXCSH K HEMOCPEICTBEHHOMY
IIPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB;

8) oBIaJeHHME OCHOBHBIMH CIIOCOOAMM TMPEICTABICHHUS M aHalu3a CTAaTUCTUYECKHUX JAaHHBIX;
yYMEHHE pelaTh 3aJja4l Ha HAXOXKJCHHUE YaCTOThl M BEPOSITHOCTH CIYyYalHBIX COOBITHA.

IL.COAEP)KAHUE KYPCA

Aunredpa

Yucaa.
PanmnoHajabHbBIE YHCTIA.
MHoOXecTBO pannoHaidbHbIX uyucen. CpaBHEHHWE paluuMOHANbHBIX uucen. JlelicTBus c
palnMoHaIbHBIMU YUCIaMu. [Ipedcmasnenue payuonaibHo20 YUcia 0ecimudHol opoowio.
HppauuoHajbHble YHCIA.
ITonsTHe MppanroHanbHOro uyKcia. PacrosnaBanue uppannoHanbHbIX yucen. [Ipumepst

JI0Ka3areabcTB B anredpe. MppammonansHocts uncna V2. [Ipumenenne B reomerpun. CpagHerue
uppayuoranbHuix yucer. Muooicecmeo oelicmeumenvHvlx yucer.

ToxnecTBeHHbIC IPE00Pa30BAHUA

YucaoBbie 1 OyKBEHHbIE BbIPAKEHUS

Beipaxkenue ¢ nepemMeHHOW. 3HaueHHME BblpakeHus. [loncTaHOBKa BBIPaKEHUI BMECTO
IIEPEMEHHBIX.

Lesbie BbIpaxeHUs

Crenenp C HaTypaldbHBIM TIOKazaTeleM M ee cBoiicTBa. IIpeoOpa3oBaHMs BBIpaKEHHIA,
COJZIEpIKAIIMX CTEIIEHU C HaTypaJIbHBIM IIOKA3aTEIIEM.

OnHounen, MHorowjeH. JledcTBUSL ¢ OAHOWIEHAMM W MHOTOWIEHaMH (CJIOXKEHHE,
BbIUWTAaHUE, YMHOXEHHE). DPOpMysbl COKpAIIEHHOIO YMHOXEHMS: Pa3HOCTb KBaJpaToOB, KBaJapar
CYMMBI U pa3HOCTH. Pa3iiokeHne MHOro4JieHa Ha MHOXKUTEJH: BBIHECEHUE OOLIEro MHOKHUTENS 3a
CKOOKH, epynnupoexa, npumeHnenue popmyn cokpaueHHoz2o ymuodxcenus. Keaopammuwiii mpexunen,
paznodcenue K8AOPAMHO20 MPexXUIena Ha MHONCUMENU.

JApoOHo-panmoHaJbHbIe BHIPAKEHUS
Cmenenv ¢ yenvim nokazamenem. Ilpeobpasosanue OpOOHO-TUHEUHBIX BbIPANCEHUIL:

CllOJICeHUe, YMHOdICeHUe, OeleHue. Aneebpauyeckas opodw. Jonycmumvle 3HAUEHUs NEPEMEHHBIX 8
0pobHO-payuonanvuslx  evipadicenusax. Coxpawenue aneebpaudeckux Opooet. IIpusedenue
aneebpauyeckux Opobeti Kk obwemy 3HamenHameno. [eticmeus ¢ ancebpaudeckumu OpoOIMuU.
CllOJICEHUe, BbIUUMAaHUe, YMHOJICEHUE, OelleHue, 8036e0eHIe 8 CIeNneHb.

IIpeobpa3zosanue vipasxiceHutl, cOOEPHCAUUX 3HAK MOOYIIA.

KBagparnbie kopHn

ApudmMernueckuii KBaapaTHBIM KopeHb. [IpeoOpa3oBaHue BBIPAKECHUN, COAEPIKAIIIX
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KBaJ[paTHbIC KOPHHU: YMHOXXEHHE, JICJICHHE, BHIHECEHUE MHOXKHUTENS U3-TI0]1 3HAKA KOPHSI, BHeCeHuUe
MHOdCUmens noo 3HAK KOPH.

YpaBHeHUSs] H HEPABEHCTBA

PaBencrBa

Yucnosoe paBeHCTBO. CBOMCTBA YUCIIOBBIX PABEHCTB. PABEHCTBO C IEPEMEHHOI.

YpaBHeHus1

Ilonsamue ypasnenusi u kopHsa ypaenenus. Ilpedcmasnenue o pagHOCUTbHOCIU YPAGHEHU.
Obnacmo onpedenenus ypaeuerus (001acmos 0ONYCMUMbIX 3HAYEHULL NePEMEHHOIL).

JIuHeiiHOe YpaBHEHHE H €r0 KOPHU

Pewenue nuneunvix ypasenuenuti. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo koprneu
JUHeUn020 ypagrenus. Peulenue nuneunvlx ypagHeHul ¢ napamempom.

KBanpaTHoe ypaBHeHUE U €10 KOPHH

Keaopamnvie  ypasnenus. Henonmvie  keéaopammuvie  ypagHeHusa.  J[ucKkpumunawnm
Keaopamuozo ypasHenus. Dopmyna kopreu keaopamuozo ypaenenus. Teopema Buema. Teopema,
obpamnas meopeme Buema. Pewenue keadpammvix ypagHeHuil: UCNONb308aAHUE HOpMYbl OJis
HAX0JCOeHUsl KOPHEU, epauieckuti Memoo peuleHus, paziodceHue Ha MHOdCUmenu, noooop KopHetl
¢ ucnonvsosanuem meopemvl Buema. Konuuecmeo xopueul K6aopamno2o ypasHeHust 8 3a8UCUMOoCmu
om e2o Ouckpumurnawma. bukxeadpammuvie ypasHenus. Ypaeuenus, ceooumvie K JUHEUHLIM U
keaopamuvim. Keaopamuvie ypasnenus c napamemponm.

JIpoGHO-paniuoHAIbHbIE YPABHEHUSI

Pemenue mpocredmux ApoOHO-TUHEHHBIX ypaBHEHUH. Peuwenue OpoOHO-payuoHaibHbIX
VPAaHeHUII.

Memoowl pewienus ypasHeHuti: Memoovl pasHOCUTbHBIX NPeoOPA308anUli, Memoo 3ameHbvl
nepemenHol, epaguieckuti memoo. Hcnonvzosanue ceoticme (yHKyull npu peulenuu ypagHeHull.

IIpocmeiiwue uppayuonanvusie ypasnenus euoa - \f(x) = a, \/f(x)=/g(x)

VYpaenenus euoa x" = a. Ypaenenus 6 yenvix uucnax.

Cucrembl ypaBHeHU

VYpasnenue c osymsa nepemennvimu. Jluneiinoe ypagnenue ¢ 08yms nepemennvimu. Ilpamas
Kax epaguueckas unmepnpemayus IUHeUH020 YpasHe s ¢ 08yMs NepemMeHHbIMU.

ITonsiTe cucTteMsl ypaBHeHMI. PelieHne cucteMsl ypaBHEHUM.

Metoapl pemieHusi CUCTEM JIMHEWHBIX YPAaBHEHHUI C JByMsI MEPEMEHHBIMU: epaguueckuii
Memoo, Memoo ClOHCeHUsl, METO] TIOICTAHOBKH.

Cucmembul TUHENHBIX YPAGHEHUU C NAPAMEMPOM.

HepagencrBa

Uucnoseie HepaBeHcTBa. CBOMCTBA YHUCIOBBIX HepaBeHCTB. [IpoBepka crpaBemIMBOCTH
HEPABEHCTB IPH 3a/1aHHBIX 3HAYEHUAX [IEPEMEHHBIX.

Hepaesencmeo ¢ nepemennoii. Cmpoeue u necmpoeue nepasencmea. Qbnacme onpedeneHus
HepaseHcmaa (001acms OONYCMUMbIX 3HAUEHUL NePeMeHHO).

Pemenue nMHENHBIX HEPABEHCTB.

Ksaopamnoe mnepasencmeéo u ez2o pewenus. Pewenue KeaopamHvlx HepaBeHCME:
UCNONL308AHUE CBOUCME U 2paduka KeAOpaAmuyHOU @YHKYUY, memoo UHMeP8alos. 3anuco
peuieHus: KeaopamHoz20 HepaeeHCmad.

Pewenue yenvix u OpobHO-payuoHaAIbHBIX HEPABEHCME MEMOOOM UHMEPBATIO8.
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Cucrembl HepaBeHCTB

CucteMbl HEpPaBEHCTB C OJIHOW TNEpPEeMEHHOW. PemieHue cucteM HEpPaBEHCTB C OJHOMU
NEePEMEHHOM: JIMHEUHBIX, kKgaopamubix. 1300pakeHne peleHrs CUCTEeMbl HEPaBEHCTB HAa YUCIIOBOM
OpsSMOiL. 3aIUCh pelIeHHs] CUCTEMbI HEPABEHCTB.

DOyHKUUHA

IHousaTue pyHkuun

JlekapToBel ~ KOOpAMHATBI Ha  IIOckocTH. DopMmupoBaHue  MpeACTaBIECHUN O
METanpeIMETHOM TIOHSATHH «KOOpAMHATBD. CrocoObl 3amaHus (YHKIWN: aHAJTATHYCCKHM,
rpapuueckuii, Tabmuunbiil. I'padpuk ¢ynkumu. Ilpumepsl (QyHKIMIA, MOTy4aeMbIX B IpoLecce
UCCJICJIOBAHUS PA3JIMUHBIX PEalIbHBIX MPOILIECCOB U pEIIeHHs 3ahad. 3HaueHue (QyHKIUU B TOYKE.
CpoiictBa (QyHKIMIl: oONacTe ONpEJeNIeHUs, MHOXXECTBO 3HAUEHUH, HYIH, [POMEKYTKU
3HAKOIIOCTOSIHCTBA, YemMHOCMb/HeuemHoCmb, TIPOMEXKYTKH BO3pacTaHUs M yObIBaHUS, HAaHOOJIbILIEe
U HauMeHbllee 3HaueHus. MccnenoBanue pyHKIMU Mo ee rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynxyuu. Kycouno 3adannvie hynkyuu.

JluneitHast pyHKIIUSA

Cesoticmea u epaghux nunetinou yukyuu. Yenosou kosgpguyuenm npsamotl. Pacnonosicenue
epaguxa uHetiHoU GYHKYUY 8 3a8UCUMOCMU OM ee Y2ll08020 KOIGuyuenma u c60000H020 UieHd.
Haxooicoenue xosghghuyuenmos nunetinoti pynkyuu no 3a0aHHbIM YCLOBUAM. NPOXOHCOEHUE NPAMOUL
yepez 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOU uepe3 OAHHYIO MOUYKY U
napaiienbHol OaHHOU NPIMOU.

Keaaparuunas pynkuus

Ceoticmea u epaguk keadpamuynot Gynxyuu (napabona). Ilocmpoenue epaghuxa
Keaopamuyrou @yHkyuu no mouxam. Haxoocoenue nyneti keaopamuunoi yHKyuu, MHONICECMBA
SHAYEHUL, NPOMENCYMKO8 3HAKONOCMOSHCNEA, NPOMENCYMKOE MOHOMOHHOCHIU.

O6paTHasi NPONOPIUOHAIBHOCTH
k
CaoiictBa pyHkuu y = —. ['mnepOona.
X
I'paguru gynkuyuii. Ilpeobpaszosanue epaguxa ¢Gynkyuu y = f (x) 0nsa nocmpoenus

epaguxos ¢hynxyuii suoa y = af (kx + b) + c.

Ipaguxu ¢pynxyuii 'y = a +k/(x+b) , V= Vx, y=x, y=l|x|.

Ilociien0BaTe ILHOCTH M TIPOTPECCUH

Yucnosas IIOCJICIOBATCIIbHOCTb. [Tpumepsr YHUCIOBBIX  IIOCJIEIOBATEIILHOCTEH.
Beckoneunble  mocnenoBaTeNnbHOCTH.  Apudmernyeckas mporpeccuss W €€ CBOMCTBA.
['eomerpuueckass mnporpeccusi. Dopmyra obwe2o uieHa U CYMMbL N NEPEblX  UNeHO8
apugmemuyeckou u ceomempuyeckol npozpeccuti. Cxo0auancs 2eomempuyecKas NPpocpeccusl.

PelieHue TeKCTOBBIX 3aa4

3anaum Ha Bce apupMeTHIecKHUe AeiiCTBUSA

Permenne TekcTOBBIX 3amau apudmerndeckum criocodom. Vcmonmp3oBaHWe TaONHII, CXEM,
YyepTeke, APYTuX CPEeICTB NMPEACTABICHUS JAHHBIX IPU PELICHUU 33]1a4H.

3ana4yu HA ABMKeHHE, Pa0OTy M MOKYNKHU
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AHanu3 BO3MOXHBIX CUTYallMi B3aUMHOTO PACIOJIOXKEHHSI OOBEKTOB MPU UX JIBUKCHHH,
COOTHOULIEHHS] 00bEMOB BBINOJIHIEMBIX PabOT MPU COBMECTHOI padoTe.

3aga4yu HA YACTH, J0JIU, IPOIEHTbI

Permenne 3amau Ha HaXOXJACHHE YAcTH YHCIA W YHCIA MO €ro 4actu. Pemienue 3amad Ha
npouUeHTH! U fonu. [IpruMenenne nponopiuii npu pereHny 3a1au.

Jlornyeckue 3axaum

Pewenue nocuuecxux 3aoau. Pewenue nocuueckux 3a0au ¢ nomouvio 2pagos, madauy.

OcHogHble mMemoobl peuieHus MeKCmogvlxX 3adau: apugmemuyecKul, aneedpaudeckutl,
nepebop eapuanmos. llepeuunvlie npeocmagnenus O Opyeux Memooax peuleHus 3a0ay
(ceomempuueckue u epaguyeckue memoowvl).

CraTucTiKa U TeOpHUsi BEPOSITHOCTEM

Crarucruka

TabnuuHoe u rpaduyeckoe MpeacTaBICHUE NaHHBIX, CTOIOYAThIE U KPYTOBbIE AHArpaMMbl,
rpaduku, MPUMEHEHHUE AUArpaMM H TpadUKOB JIJIsl OMMCAHHS 3aBUCUMOCTEH peallbHBIX BEIUYHH,
u3BneueHne uHbopManuu w3 Tabnui, auarpaMMm M rpaduxoB. OmnucarenbHBIE CTaTUCTHUYECKHE
MOKa3aTeIu YHUCIOBBIX HAOOPOB: cpeaHee apuMeTHIecKoe, Meduana, HaubobIee 1 HAMMEHBITIEe
3Ha4eHMsI. Mepbl pacceuBaHUs: pa3Max, OUCHEPCUs U CIMAHOAPIMHOe OMKIOHEHUe.

Cnyyaiinaa usmenuusocmo. Hszmenuusocmv npu uzmepeuusx. Pewarowue npasuna.
3axkonomepHOCmU 8 USMEHYUUBLIX BETUYUHAX.

Cayuaiinble cOOBITHS

CnyuaiiHple ONBITHI (PKCIEPUMEHTHI), DJIEMEHTApHBIE Cly4ailHble COOBITHUS (MCXOBI).
BepositHocTH  9neMeHTapHBIX  coObITHH. COOBITHS B CIyYalHBIX  OKCIIEPUMEHTAX |
ONMarompHUsATCTBYIOIINE JIEMEHTApHBbIE COOBITUS. BeposaTHOCTH ciydaiHbIX cOOBbITHIA. ONBITHI C
PaBHOBO3MOXKHBIMHU 3JIEMEHTApHBIMH COOBITUSAMU. Kiaccuueckue BEpOSTHOCTHBIE OIBITHI C
WCIIOJIb30BAaHUEM MOHET, KyOWKOB. [lpedcmasnenue codovimuil ¢ nomowwro ouazpamm Jiiepa.
IIpomueononoscuvie cobvimus, oOveounenue u nepecedenue codovimuil. Ilpasuno crosxcenus
sepossmuocmeti. Cnyuaiinwiii 6bi60p. Ilpedcmasnenue sxcnepumenma 6 eude oepesa. Hezasucumvie
cobvimus. Ymuoowcenue eepoamuocmeni nesagucumvlx coovimuti. Ilociedoeamenvuvie nezasucumole
ucneimanus. [pencraBinenne o He3aBUCUMBIX COOBITUSX B JKU3HU.

Dnemenmul KOMOUHAMOPUKU

IIpasuno ymHooicenus, nepecmanogku, gaxkmopuan yucia. Couemanus u Yucio coyemanui.
@opmyna yucna couemanuti. Tpeyeononuk Ilackans. Onvimul ¢ 6016UUM YUCTIOM PABHOBOIMONCHBIX
oleMeHmapublx ~ cobvimuil.  Buiuucienue  eeposmHocmelu 6 ~ OnLIMax € NpUMEHeHuem
Kombunamopuwix gopmyn. Ucnvimanus Bepuyninu. Ycnex u meyoaua. Beposmuocmu codovimuii 8
cepuu ucnotmanui bepnyniu.

Chyuaiinvle éenuuunbl

3nakomemeo co cryyauHbIMU 8eIUYUHAMY HA NPUMEPAX KOHEYHbIX OUCKPEMHbBIX CIVYALIHbIX
eenuuun.  Pacnpedenenue  eepoamuocmei.  Mamemamuueckoe — odxcudanue.  Ceoticmsa
Mamemamuueckoeo odxcudanus. Ilonamue o 3axkoume Gonvuiux uucen. Mzmepenue eposmHocmell.
Ilpumenenue 3axoHa Oonbwiux uucel 8 COYUONO2UU, CMPAXOBAHUU, 6 30PABOOXPAHEHUU,
obecneuenuy 6e30nacHOCMU HACENeHUS 8 YPE3BbIYAUHBIX CUMYAYUSIX.
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HLIINIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUSA
KYPCA AJITEBPBI B 7-10 KITIACCAX

Boinycknuk Hayuntes B 7-10 kiaaccax (i MCNOJIb30BAHNS B MOBCEHEBHOM KM3HU U
o0ecneyeHNs] BO3MOKHOCTH YCIICIIHOI0 MPOAOJIKEHUsI 00pa3oBaHus HA 0230BOM YPOBHeE)

DJIeMeHThI TEOPUH MHOKECTB U MATEMATHYECKOIi JIOTHKH

- OIepUpoBaTh Ha 0a30BOM YPOBHE' MOHATHSAMH: MHOXKECTBO, DJIEMEHT MHOXECTBA,
MOIMHOKECTBO, TPUHAJICKHOCTD;

- 3a71aBaTh MHOYKECTBA NIEPEUUCICHUEM UX AJIEMEHTOB;

- HAXOJUTh MepeceueHrne, O0beTUHEHHE, TOMHOXKECTBO B MIPOCTEUIITNX CUTYAIUIX;

- omnepupoBaTh Ha 0a30BOM ypOBHE IOHSATHUSAMH: OIPEACSICHHEe, aKkChoMa, Teopema,
JI0Ka3aTebCTRO;

- MPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI 17151 TOTBEPKACHUS CBOMX BhICKa3bIBAHUM.

B noBceaHeBHOI JKM3HM U IPH U3YUYEHHUH APYTUX MPeIMETOB:

- UCTIONIh30BaTh TpaUuecKoe MPEICTABICHHE MHOXECTB IS ONMUCAHUS PeaTbHBIX
MPOIIECCOB U SBICHUH, IPU PEUICHUH 3a/1a4 JPYTUX YUEOHBIX MPEIMETOB.

Yucaa:

- orepupoBaTh Ha 0Aa30BOM ypOBHE MOHATHUSMHU: HATypPaIbHOE YHCIIO, LEJI0€ YHUCIIO,
OOBIKHOBEHHass JpoOb, JecATHYHAs JpoOb, CMeEIIaHHas JpoOb, pPAIMOHAIBHOE YHUCIIO,
apu(MeTHYeCKHil KBaIpaTHbII KOPEHb;

- HCIIOJIB30BaTh CBOMCTBA YHCEN U IIPABUJIA JEUCTBUI IIPU BBIIIOJIHEHUH BBIYUCIICHUN;

- MCIIOJIB30BaTh MPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BbINOJIHEHUN BHIYMCICHUI
Y PEUICHUH HECJIOKHBIX 33]1a4;

- BBITNIOJIHATH OKPYTJIEHHE PAllMOHATIBHBIX YUCEN B COOTBETCTBHUHU C MPABUIIAMU;

- OIICHUBATh 3HAYEHUE KBAJIPATHOTO KOPHS U3 MOJOKHUTEIHHOTO 1EJIOT0 YHUCIIa;

- pacrno3HaBaTh pallMOHAIbHBIE U UPPALMOHAIIBHBIEC YHCIIA;

- CpaBHHUBAThH YUCIIA.

B noBceaHeBHOI JKM3HM U NIPH U3YUYEHHUU APYTUX MPeIMETOB:

- OIICHUBATh PE3y/IbTATHI BEIUUCICHUN MTPHU PEIICHUHU MTPAKTUYECKUX 3a/1a4;

- BBITNIOJIHATh CPABHEHHE YKCEIT B PEAIbHBIX CUTYALIMSIX;

- COCTABJISITh YWCIIOBBIC BBIPAKECHHS MPU PEIICHUU MPAKTUYECKUX 3a7a4 M 3a7ad U3
IPYTUX Y4EOHBIX MPEIMETOB.

ToxaecTBeHHbIE IPe00pa3oBaHus:

- BBHITIOJIHATh HECJIOXHBIE MPeoOpa3oBaHUsl NJisi BBIUMCICHUS 3HAYCHHH YHCIIOBBIX
BBIPDOKEHUM, COAEpXKAIIUX CTENEHHM C HaTypaJbHbIM IIOKa3aTejleM, CTENEeHU C LEIbIM
OTpUIIATEIBLHBIM [TOKA3aTEIIEM;

- BBHITIOJIHATh HECJIOKHBIE TPEOOPa30BaHUsl 1IEJIIX BBIPAKEHUN: PACKPHIBaTh CKOOKH,
MPUBOAUTH MOJOOHBIE CIaraeMsbie;

- WCITIOJIB30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXXEHHs (KBaJpaT CyMMBI, KBaJpar
Pa3HOCTH, PA3HOCTh KBAJPATOB) /JIsl YIPOIIECHUSI BHIYUCICHUHN 3HAUCHUI BHIPAKECHUI;

- BBIMIONHATh HECIOXKHBIE TMPeoOpa3oBaHUs JAPOOHO-TUHEHHBIX BBIPAKEHUN U
BBIPOKECHUM C KBAJAPATHBIMU KOPHSMH.

B noBceqHeBHOM KU3HM U NPU U3YYE€HHH JPYTHUX NMPeIMETOB:

! 31ech | aee - pacno3HaBaTb KOHKPETHLIC TPUMEPBI 00IIMX HOHSTHIA 110 XapaKTCPHBIM IIPpU3HAKaM, BBIITIOJIHATH JIECTBUS B
COOTBETCTBUU C OIPEACIICHUEM U HpOCTeﬁI_HPIMI/I CBOWCTBaMH HOHHTHﬁ, KOHKPETU3HUPOBATh IpUMEPaAMH 06H_[I/Ie TIOHATHS.
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- MOHUMATh CMBICII 3aIIMCH YHCJIa B CTAHJAPTHOM BHJIE;
- OInepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «CTAaHAAPTHAS 3alHMCh YUCIIAY.
YpaBHeHuUsI U HEPaBEHCTBA:

- orepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSIMU: PAaBEHCTBO, YHCIOBOE PABEHCTBO,
YpaBHEHHE, KOPEHb YpaBHEHMs, PpELICHUE YpPaBHEHHs, 4YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO,
pelIeHre HEPABEHCTBA;

- HPOBEPATH CIIPABEIMBOCTh YMCIOBBIX PABEHCTB U HEPABEHCTB;

- pemars JMHEWHbIe HEpaBEHCTBA U HECJIO)KHBIE HEPaBEHCTBA, CBOJAILIMECST K
JIMHEWHEBIM;

- pelaTh CUCTEMbl HECJIOKHBIX TMHEHHBIX YPaBHEHU, HEPAaBEHCTB;

- IIPOBEPSTH, ABISETCS JIU JAHHOE YHCIIO PEIIEHUEM ypaBHEHUS (HEpAaBEHCTBA);

- pelaTh KBagpaTHbIe ypaBHEHUs 110 (popMysie KOpHEH KBaJpaTHOTO ypaBHEHHUS;

- n300paXkaTh PELICHNs] HEPABEHCTB U MX CHCTEM Ha YUCIOBOM MPSIMOIi.

B noBceHeBHOI *KM3HHU U MPH W3YYeHUH APYTUX MPeIMeTOB:

- COCTaBJIATh U pellaTh JUHEWHbIE ypaBHEHUs MPHU PEIICHUM 33/1a4, BOSHUKAIOIIUX B
JpYTUX y4yeOHBIX MpeaMeTax.

DyHKIUK:

- HaXO/AUTh 3HaYeHHE (YHKLUH T10 3aJaHHOMY 3HAUEHHIO apTyMEHTa;

- HAaXO/IUTh 3HAYEHHE apryMEHTa IO 33JaHHOMY 3HAYCHMIO (PyHKIMM B HECIIOKHBIX
CUTYyalUsX;

- OTpeNeNIATh TOJOKEHHE TOYKH I0 €€ KOOpAMHATaM, KOOpIMHAThl TOYKU IO €€
TMIOJIO’KEHUIO Ha KOOPAMHATHON IMJIOCKOCTH;

- 10 rpauKy HaXOAUTH OOJACTh ONpPEIeIeHHUs, MHOXKECTBO 3HAYCHUHN, HYIH (PyHKIHH,
IPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEXYTKHM BO3pacTaHWs W YObIBaHMsA, HauOosbliee U
HavMeHbIIIee 3HaYeHHs (DYHKIINH;

- CTPOUTH TpadyK JUHEHHON PyHKIMH;

- IPOBEPSATH, ABISIETCS JIU JaHHBIM rpaduk rpagukoM 3aJaHHON QyHKIMK (JIMHEHHOMH,
KBaJIpaTUYHON, 0OpaTHON MPOIOPLHUOHAIIBHOCTH);

- OTIpeNeNIATh MPUOMMKEHHBIE 3HAUEHHUs] KOOPAMHAT TOYKHM IepecedyeHus: rpadukoB
bYyHKIINIH;

- ormepupoBaTh ~ Ha  0a30BOM  YpPOBHE  TMOHATHUSAMH:  IOCIEIOBATEIHLHOCTD,
apupMeTHUecKas Mporpeccusi, reoMeTpuueckas Iporpeccus;

- pemarh 3aga4d Ha TPOTPECCHH, B KOTOPBIX OTBET MOXET OBITH MOIy4YeH
HETIOCPEJCTBEHHBIM IOICYETOM 0€3 MPUMEHEHHS (POPMYIL.

B noBceHeBHOI JKM3HM M IIPH U3YYeHUH APYTUX MPeIMeTOB:

- UCIOJIb30BaTh TpauKU peasbHbIX MPOIECCOB U 3aBUCUMOCTEH /1JIsl ONIPENETICHHS UX
CBOWCTB (HanOOJbIINE U HAUMEHBILINE 3HAUCHUS, IPOMEKYTKU BO3pAcTaHUs U yOBIBaHUs, 00JIACTH
MOJIOKUTENIBHBIX U OTPULIATENbHBIX 3HAYEHUH U T.11.);

- UCIIOIh30BaTh CBOMCTBA JIMHEHHOW (DYHKIIMHU U ee TpadUK NpH PENICHUH 3134 U3
JPYTUX y4eOHBIX MPEIMETOB.

CrarucTika v TeOpusi BEepOSITHOCTEH:

- UMEThb TPEJCTaBICHHE O CTAaTHCTUYECKHX XapaKTePUCTUKAX, BEPOSTHOCTH
CJIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

- pemarb  mpocTedMe  KOMOMHATOpHBIE — 3aJadyd  METOJOM  IpsAMOro M|
OpraHM30BaHHOTO TIepedopa;
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- NPEICTaBIATh JaHHBIC B BUJE TaONHUIl, AUarpaMM, TpaduKoB;

- YUTaTh HHGOPMAIUIO, IPEACTABICHHYIO B BUI€ TaOIUIIbl, AUATPAMMBI, rpaduKa;

- OTIPEJIENIATh OCHOBHBIE CTATHCTUYECKHE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;

- OILICHHUBATh BEPOSTHOCTH COOBITHSI B MPOCTEHUIIINX CIyYasix;

- UMETh MPEACTABICHUE O POJIM 3aKOHA OOJIBIINX YHCENl B MACCOBBIX SBJICHUSX.

B noBceqHeBHOM KU3HM ¥ NPU U3YYE€HHH JPYTUX NMPeIMETOB:

- OILICHHMBATh KOJIMYECTBO BO3MOXKHBIX BApHAHTOB METOAOM Tepedopa;

- UMETh TPEICTaBICHHE O POJU MPAKTUYECKU JIOCTOBEPHBIX M MAaJOBEPOATHBIX
COOBITHI;

- CpPaBHUBATh OCHOBHbBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, MOJIyYEHHBIE B MPOLIECCE
pelIeHus PUKIAIHON 3a/1a4ul, U3yUEHUs PEaIbHOTO SIBJICHUS;

- OIICHHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHIA U SBJICHUIA B HECIIOKHBIX CHUTYAIIHSIX.

TexcToBBIC 3a0a4H:

- pemaTh HECJIOXKHBIE CIOKETHBIC 3a/laud Pa3HBIX THIIOB Ha BCE apu(pMETHUECKUE
JIeNCTBUS,

- CTPOUTH MOJENb YCIOBUSA 3aJaud (B BHJAE TaONUIbI, CXEMbl, PUCYHKA WU
YpaBHEHHUS), B KOTOPOU JaHbl 3HAYEHUS JIByX U3 TPEX B3aUMOCBA3aHHBIX BEJIMUMH, C II€JIbIO TOMCKA
pELIeHUS 3a/]1a4u;

- OCYUIECTBIIATH CIIOCOO MOMCKA pelIeHus 3a7a4i, B KOTOPOM PaCCy JACHHUE CTPOUTCS
OT YCJIOBUS K TPEOOBAHHIO WM OT TPEOOBAHUS K YCIOBHIO;

- COCTaBJIATh IJIaH PELCHUS 3a/1a4H;

- BBIJIETISITh 3TAIlbl PEIICHUS 3a]1auu;

- WHTEPHPETUPOBATh  BBIYMCIUTENbHBIE  PE3yabTaTbl B  3ajJadye, HCCIEN0BaTh
MOJIyYEHHOE pElICHUE 3a/1a4H;

- 3HATh pa3lInuue CKOPOCTeN 0OBEKTA B CTOSYCH BOJIE, MPOTUB TEUCHUSI U 110 TEUCHHUIO
pexu;

- pemarb 3a7a4yy Ha HaXOKJI€HHUE YacTH YKCIIa U YHUCIIA IO €0 YacTu;

- pemarh 3aJadud  pa3HBIX TUNOB (HAa paboOTy, Ha TOKYNKH, Ha JBIKCHHE),
CBA3BIBAIOLIUX TPU BEIIMYUHBI, BBIACIATH 3TH BEJIMUUHBI M OTHOIICHUS MEXIY HUMU;

- HaxXOIWUTh MPOLEHT OT YMCJIA, YACIO MO MPOLEHTY OT HEro, HaXOAWTh INPOLEHTHOE
CHUKEHUE WIH MPOIEHTHOE MOBBIIIEHNE BETUYNHBI,

- penaTh HECIOXKHbBIE JOTUYECKHE 3a7a4l METOJIOM PACCYKICHUM.

B noBceqHeBHOM KU3HM ¥ NPU U3YYE€HHH PYTUX NMPEIMETOB:

- BBIJIBUTaTh THIOTE3bl O BO3MOXKHBIX IPEACIIbHBIX 3HAUCHMUSIX MCKOMBIX B 3ajaue
BEJIMUUH (J1e7aTh IPUKUIKY).

HcTopusi MaTeMaTUKU:

- OMUCHIBATh OTJIEJbHBIC BBIJAIOIIUECS PE3YNbTaThl, MOJYYECHHBIE B XOJE pPa3BUTHUS
MaTeMaTHKU KaK HayKH;

- 3HATh MPUMEPHI MATEMATHYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOM
Y BCEMHUPHOM UCTOPUEH;

- MMOHUMATh POJIb MaTeMaTUKH B pa3Butuu Jlonenkoir Hapomnoit Pecriybmuku u Mupa.

MeTtoabl MATEMATUKU:

- BBIOMpaTh MOAXOMAAIIUN W3YyUYEHHBIH METON JJii PEHICHHs W3yYEHHBIX THUIIOB
MaTeMaTHYECKUX 3a/1a4;

- IPUBOIUTE IIPUMEPBI MATEMaTHUYECKUX 3aKOHOMEPHOCTEH B  OKpYyXKarolen
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I[GﬁCTBHTCHLHOCTH 1 NPpOU3BCACHUAX UCKYCCTBA.

IV.IPUMEPHBIN TEMATUUYECKHUM IVIAH

Hannass mporpamma peanusyercss 1o yueOHukam aBropoB HO.H.MakapbiueBa,
H.I'Munawka, K.U.HemxkoBa, C.b.CyBopoBoii: «Aaredopa. 7», «Aaredpa. 8», «Aareopa. 9»
(M.: Ilpocemienue, 2016).

IIpumepHBIii TeMaTH4YeCKHUI IJIaH H3y4eHns aaredpsl B 7-10 kaaccax

Knacc Hazeanue memuwi Wm0 eois it
usyueHue membvl
0060011IeHIE U CUCTEMATU3ALM YIeOHOro Marepraia 3a 5-6 Ki1acchl 6
BripaskeHus1, TOXKISCTBA, YPABHECHHMS 26
DyHKIINN 14
CTeneHb ¢ HaTypaJIbHEIM OKA3aTelIeM 17
7 MHOTO4JICHBI 18
DopMyITBI COKPAIIIEHHOTO YMHOKESHHUS 42
O06001IeHre 1 cUcTeMaTH3alus Y4eOHOro MaTeprasia 3a 7 Kiiace 13
Bcero 136
O060011eHre U CUCTEMATH3aIls paHee U3YYEeHHOTo YYeOHOTO MaTepuasia 7
CucTeMbl TUHEHHBIX YPaBHECHHI 27
PanmoHansHbIE 1poOH 32
8 KBajgpaTHble KOpHH 40
KBagparHble ypaBHEHUsI 22
HrtoroBoe 0000IIIcHE B CHCTEMAaTH3aIMs Y4eOHOT0 MaTepraa 8
Bcero 136
O060011IeHrEe U CUCTEMAaTH3alKs paHee U3YYCHHOro YYeOHOro MaTepHaia 10
JIpoOHBIe palnoHAIbHEIC YPAaBHEHMS 22
HepaBeHcTBa 32
9 CTeneHs ¢ HeIbIM IOKa3aTeaeM. JIEMEHThI CTATUCTUKU 16
KBanparuynas pyHkuus 40
HtoroBoe 0000IIcHIE M CHCTEMAaTH3allKsl Y4EHOI0 MaTepualia 16
Bcero 136
O6oOmenne W cuUcCTeMaru3alus MPOrPaMMHOIO Marepuana 1o 12
MaTeMaTHKe 3a Kypc 5 - 9 KiaaccoB
VYpaBHEHUS 1 HEPABEHCTBA C OJIHOM NMEPEMEHHOM 32
10 | YpaBHeHUs U HEpaBEHCTBA C IByMSI IEPEMEHHBIMU 20
IIporpeccun 26
DneMeHTbl KOMOMHATOPUKHU U TEOPUU BEPOSITHOCTEH. 14
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HroroBoe 0000IIeHIE U CUCTEMATH3AIHS YICHOTO MaTepuana 32

Bcero 136

V.COAEP’KAHUE OBYUYEHMUAA

7 Knace
1. O0o0menne u cuctemMaru3anus y4e0HoOro MarepuaJa 3a 5-6 kiaaccel (6 yacon)
Obyuarowuecst OONNCHbL:

3HATh
KaK HCII0JIb30BaTh MaTeMaTuyeckue (opMyIbl;
npumepbl UX TPUMEHEHUS JUIsl PELICHUS MaTEMaTUYECKUX U IIPAKTUYECKUX 3a]1a4;

YMETD
6bln0JIHANMb YCTHO U IIMCBMCHHO apI/I(l)MeTI/I‘{eCKI/IC JEUCTBUS HaT palluOHAJIbHBIMHA YUCJIaMHU,

HAXOJUTh B HECIIOJKHBIX CIIy4asX 3HAYCHUS CTCIICHEH ¢ LEJIBIMU I10KA3aTeIsIMU; HAXOAUTh 3HAYCHHUS
YHCJIOBBIX BBIPAKECHUN;
pewamsb TEKCTOBBIE 3a/1a4H, BKIIIOYAsl 3a/1a4M, CBA3aHHbIE C IPOOSMU U MPOLICHTAMU;
ucnonv3oeams TPUOOPETEHHbIE 3HAHUS U YMEHHMS B MPAKTUYECKOH JIEATENbHOCTU U
IIOBCEHEBHOM KU3HU.

2. Boipaxxkenmusi, TOK1eCTBa, ypaBHeHUs1 (26 4acoB)

UucnoBsle BblpakeHUs. Bplpaxenust ¢ nepeMeHHbIMU. CpaBHEHHE 3HAYEHUH BBIPAKECHUU.
CroiicTBa neiicTBuii Haa 4duciaamu. ToknaecTBa. ToXIeCTBEHHBIC MPEOOpPa30BaHUS BBIPAKCHHM.
YpaBHEHHE U €r0 KOpeHb. JINHENHOE ypaBHEHHE C OTHOW MEPEMEHHOM. Perenne TeKCTOBBIX 3a1a4
METOZIOM COCTaBleHUs YypaBHeHHH. CpemHee apudmernyeckoe, pasMax W Moaa. MeaumaHa Kak
CTAaTUCTUYECKAS XapaKTEPUCTHKA

OcHogHasi yenb — CUCTEMAaTU3UPOBAaTh M OOOOUIUTH CBEACHHS O MpeoOdpa3oBaHUU
anreOpanyecKuX BhIPAXKEHUH U PELICHUH YPaBHEHUH ¢ OJJHOM MEPEeMEHHOM.

Oobyuarowguecs 001)4cHbL:

3HATDL
KaKMe 4YucCia SBIAIOTCS LEJIbIMH, JPOOHBIMH, pPAIlMOHAIBHBIMU, TOJIOXKUTEIHHBIMH,
OTPHUIIATEILHBIMH | JIP.; CBOMCTBA ACHCTBUI HaJ YUCIIAMU;

3HaThb 1 IOHUMATH
mepmurbl KYUCJI0BOC BBIPAKCHHUC) , «BBIPAKCHHUEC C IICPCMCHHBIMMW), «3HAYCHUC BBIPAKCHUA,
TOXIACCTBO, KTOXKIACCTBCHHBIC Hp€06pa3OBaHI/I5I»;

YMETh
B BBIPpAXXCHHHU C IIEPEMECHHBIMU HAXoO0umsb €ro 3HaYECHHE IIpu 3aJaHHBIX 3HAYCHUAX

[IEPEMEHHBIX;
CpasHU6amMs 3HAYCHUS BBIPAKCHUM NP 3aJaAHHBIX 3HAYCHUAX BXOIALINX B HUX IIEPEMECHHBIX.
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IlepBas Tema Kypca 7 Kiacca BJISE€TCS CBSI3YIOIIKMM 3BEHOM MEXy KypCcOM MareéMaThkH 5-6
KJIAaCCOB U KypcoM aireOpsl. B Hell 3aKperuisitoTcsi BBIYUCIUTENbHBIE HABBIKH, CHCTEMATU3UPYIOTCS
1 000011at0TCsI CBEACHUS O PeoOpa30BaHUIX BBIPAKECHHUH U PEIIEHUN YPaBHEHU.

Haxoxxnenune 3Ha4eHU YHUCIOBBIX U OYKBEHHBIX BBIPAXKEHHUM JA€T BO3MOKHOCTH TIOBTOPUTH C
yUaIIuMUCS MpaBuiia IeHCTBUH ¢ pallMOHAIBHBIMU YHCIAMU. YMEHUS BBIOIHATH apu(METHUECKUE
JEHCTBUS C pallMOHATIbHBIMU YHCIIAMU SABJISIOTCS OMOPHBIMM JIJISl BCEro Kypca anreopsl. Cremayer
BBISICHUTH, HACKOJILKO MPOYHO OBIAAEIH UMH YYalIHecs, U B clIydae HEOOXOIUMOCTH OPraHU30BaTh
MOBTOPEHHUE C IIeJIbI0 JIMKBUJAIMKM BBISBIECHHBIX Mpo0enoB. Cephe3HOe BHUMaHHE JOKHO
YOENATHCS Pa3BUTHIO HABBIKOB BBIYMCIEHUN M B JajbHEHMIIEM IPHU U3YYEHUM APYTUX TEM Kypca
anreOpsol.

B cBA3u ¢ paccMOTpeHHMEM BONPOCA O CPABHEHUM 3HAUYECHUM BBIPAKEHUN PACIIUPSIOTCA
CBEJICHUS O HEPABEHCTBAX: BBOMATCS 3HAKM > W <, IAETCS MOHITHE O JBOMHBIX HEPABEHCTBAX.

IIpu paccMoTpeHun TMpeoOpa3oBaHUN BbIpAXXEHUH (OpPMaIbHO-ONEPAaTUBHBIE YMEHHS
OCTAalOTCSl HAa TOM JK€ YpOBHE, oOydaromuecs MOJHMMAIOTCS HAa HOBYIO CTYNEHb B OBJIAJCHHUU
Teopuel. BBomATcs  MOHATHS ~ «TOXKAECTBEHHO  PABHBIE  BBIPAXKCHUS»,  (TOXKIECTBOY,
«TOXXJECTBEHHOE MpeoOpa3oBaHME BBIPAKECHUN», COJACP)KAHUE KOTOPHIX OyleT MOCTOSHHO
pacKphIBaThCSl M YIIYOJATbCA MPH M3YYEHHUU MpeoOpa3oBaHUil pa3iWYHBIX alredpandecKux
BblpakeHuil. [loguepkuBaercs, 4YTO OCHOBY TOXJIECTBEHHBIX NPeoOpa30BaHUIl COCTaBISIOT
CBOMCTBA JCHUCTBUN HAJl YUCIIAMH.

YeunuBaeTcss poib TEOPETUYECKHUX CBEIEHUM NpHU paccMOTpeHuu ypaBHeHuid. C 1elbio
o0ecriedyeHrs: OCO3HAHHOTO BOCIPUATHUS YYAIIUMHCS AJITOPUTMOB PELICHUS YPAaBHEHUH BBOAUTCS
BCIIOMOI'aTeIbHOE TOHSATHE DPABHOCUIBHOCTH ypaBHEHUH, (OPMYIHPYIOTCS U Pa3bsCHSIOTCA Ha
KOHKPETHBIX IIPUMEpPax CBOMCTBA PaBHOCWIBHOCTU. [laeTCsl NMOHATHE JIMHEWHOIO ypaBHEHUS U
UCCJIEIyeTCsl BOIIPOC O YHCIie ero KopHel. B cucreme ynpaxxHeHH 0oco00e BHUMAaHUE YEISETCS

peleHnio ypaBHeHuid Buga X = b IIpU pa3lInyHbIX 3HaueHusAx a u b. I[Iponomkaercsa pabora no
(GOpMUPOBAHUIO Yy YyYalIMXCS YMEHHUS HCIOJNb30BaTh amnmapaT YpaBHEHHM Kak CpeaCcTBO IS
pelIeHNs TEKCTOBBIX 3a/1a4. YPOBEHb CIIOKHOCTH 33/1a4 3/1€Ch OCTAETCs TAKUM K€, KaK B 6 Kiacce.

N3ydeHue TeMbl 3aBEpIIACTCS 03HAKOMIICHHUEM YYaIllUXCs ¢ MPOCTEHIINMU CTaTUCTUYECKUMU
XapaKTepUCTUKAMU: CpPEIHUM apu(METHUECKUM, MOAOH, MeauaHoi, pazmaxom. OOydaromuecs
JOJDKHBI YMETh HCIOJIb30BAaTh STH XapaKTEPUCTUKH MJIs aHajdu3a psAga JAHHBIX B HECIOXKHBIX
CUTyaLUsX.

3. ®yukuuu (14 yacoB)
Oyukwmst, 061acTh onpeneneHus GpyHKuU. Beraucnenue 3HaueHud QyHKIUU 10 GopmyIie.
I'paduk pysakmum. [Ipsmast mpornoproHaIbHOCTS U ee Tpaduk. JInHeHas GyHKIUA U ee rpaduk.
OcHogHast yenb — 03HAKOMUTH YUYAIIUXCS ¢ BAKHEHIIUMU (DYHKITHOHATHLHBIMU TOHSITHSIMH U C
rpaduKamMu PsIMOH MPOTTOPIIUOHAIBHOCTH U IMHEHHOH (DyHKIIMU OOIIIEro BUA.

Ooyuarouwguecs 001x4CHbL:

3HATH
onpenaeneHuss (GyHKIUH, oOnacTu ompeneneHus (GyHKuu, oONacTh 3HAYCHHM, YTO Takoe
apryMeHT, Kakas [IepeMEeHHas Ha3bIBA€TCs 3aBUCHUMOI1, KaKasi HE3aBUCUMOM;

NOHUMATb,

9TO0 (yHKUIMS — O3TO MareMaTuyeckass MOjiejb, IO3BOJIAIONIAS OINUCHIBATH U H3Yy4aTb
pa3HOOOpa3HbIe 3aBUCHUMOCTH MEXKIY PEAbHBIMHU BEIMYMHAMU, YTO KOHKPETHBIC THITBI (DYHKIIHIA
(npsimast ¥ oOpaTHas MPONOPLIUOHATIBLHOCTH, JIMHEHWHAs]) ONMHUCHIBAIOT OOJIBIIOE pa3zHOOOpasue
pealbHbIX 3aBUCUMOCTEN;

yMeThb
npasuibHo ynompeoaams GyHKIMOHATBEHYIO TEPMHHOJIOTHIO (3HaYeHUE (PYHKIIMH, apTyMEHT,

rpa¢uk (yHkmMu, o0NacTh omnpenesneHre, o01acTh 3HAYEHUH), TOHUMATh €€ B TEKCTE, B PEUH
yaurens, B popMyTupoBKe 3a/1a4;
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Haxooums 3HAYECHUS (PYHKIUH, 3aJaHHBIX (GOPMYIION, TaOIUIEeH, TpadrKoM;

peuwiams OOpaTHYIO 3a7a4y;

cmpoums TpaUKK TMHEHHON QYHKLIUH, IPSIMOI 1 00paTHOM MPONOPLUUOHATBHOCTH;

uHmepnpemuposams B HECIOXKHBIX ClIydasX TIpaduKd peanbHbIX 3aBUCUMOCTEM MEXIY
BEJIMYMHAMU, OTBEYAsl HA MIOCTABIECHHBIE BOIPOCHI.

JlanHast Tema SBIS€TCS HayaJbHBIM JTAallOM B CUCTEMAaTHYeCKON (YHKIIMOHAIbHON
MOATOTOBKE YyYaIIMXCA. 3/eCh BBOIATCS Takue MOHATHUS, Kak (YHKLUS, apryMeHT, OOJIacTb
onpenenenus ¢QyHkuuu, rpadpuk ¢yHkuu. OyHKIMA TpakTyeTcss Kak 3aBUCHMOCTh OJIHOM
nepeMeHHoil oT npyroil. OOydarolUecsnoNyydalT MepBoe MPeACTaBIeHHEe O CHoco0ax 3aJaHHs
¢yukuuu. B nanHol Teme HaunMHaeTcs paboTa 1Mo GOPMHUPOBAHUIO Yy YHALIUXCS YMEHUN HAaXOIUTh
1o GopMmyaaM 3HaueHHE (YHKIUHN MO0 U3BECTHOMY 3HAYECHUIO apIyMEHTA, BBIMOJIHATH Ty XKe 3a/ady
1o rpaduKy u pemars 1o rpadguxy oOpaTrHyo 3aaady.

@OYHKIMOHAIbHBIE TOHATHUSA IOJIy4alOT CBOIO KOHKPETHU3ALMIO NPU H3YYEHUU JIMHEHHOU
(GYHKIMM M €€ YacTHOTO BUJAa — NPSAMON MPONOPLUUOHAIBHOCTH. YMEHHSI CTPOUTh M YHUTaTh
rpaduKu 3TUX (QYHKIUH MIMPOKO MCHONB3YIOTCS KaK B CaMOM Kypce aiureOpbl, Tak U B Kypcax
reomerpun U ¢uszuku. OOydaromuecs AODKHBI IOHMMAaTh, KaK BIHUSET 3HAK YIJIOBOTO

k03 HIMeHTa kHa PacIONOXKEHHEe B KOOPIMHATHOM IUIOCKOCTH Tpaduka QyHKIHH ~ hx , TIe

k#0 | xax saBucut or 3HaueHuii k u b B3aumMHOe pacrionoxenue rpadukoB AByX (QyHKIHMA BUIA

y=hkx+b.

dopmupoBaHue BceX (YHKIMOHAIBHBIX MOHATUN U BHIPAOOTKA COOTBETCTBYIOIIUX HABHIKOB,
a TaKKe M3yueHHE KOHKPETHBIX (D)YHKIUH COMPOBOKIAIOTCS PACCMOTPEHUEM NMPUMEPOB PEATbHBIX
3aBUCUMOCTEH MEXIy BEIMYMHAMH, YTO CIIOCOOCTBYET YCHJICHMIO NMPHUKIATHON HalpaBIEHHOCTH
Kypca aJireophbl.

4. CteneHb ¢ HaTYpaJbHBIM NOKa3areJieM (17 yacoB)
OnpeneneHue CTENEHU C HATypalIbHBIM MOKa3aTrejieM. YMHOXKEHHE M JIEJICHHE CTENEHEM.
BOSBGI[GHI/IG B CTCIICHb IMPOU3BCACHUA U CTCIICHU. OI[HO‘-I.HCH u €ro CTaHI[apTHBIﬁ BH/I. YMHOXKEHNE

2 3
onHowIeHOB. Bo3Benenue omHounena B crenensb. Oynkiuu ¥ =% u Y =X pux rpapuxn.
OcHoenas yens — BbIpabOTaTh yMEHHUE BBIIONHATh JEHCTBUS HaJl CTENEHAMM C HATYpabHBIM
TOKa3aTeNeM.

Ooyuarouwguecs 001x4CHbBL:

JHATDH
onpedeﬂeﬂue CTCIICHH, OJHOYICHA, MHOI'OYJICHA,

2 3
c60ticmea CTETIEHN C HaTypalbHBIM MOKa3aTesIeM, cBolcTBa Qpynkumii ¥ =% | V=4

yMeThb
HaxoOoumb 3HaueHUs (yHKIMHA, 3amaHHBIX (OpMyNoi, Tabmuiei, rpagukoM M pemarb

oOpaTHy0 3aja4y;

cmpoums rpadpuku GyHKuM Y T x? , V= X’ :

8bINONIHAMb IEUCTBUS CO CTEIICHSIMU C HATYPAJIbHBIM MTOKA3aTeNIeM;

npeobpazoevieams BIPAKEHUS, COICPKAIINE CTCIICHH C HATypaJbHBIM MTOKa3aTelIeM;

npueoOUums OJHOUIICH K CTAaHAAPTHOMY BHLY.

B naHHON Teme naercs ompenereHue CTENEHH C HaTypajdbHbIM TMOKaszareinem. B kypce
MareMaTHKu 6 Kinacca 00ydaroluecs yKe BCTPEUaluch C MPUMEPaMU BO3BEICHHSI YHUCEN B CTEIICHb.
B cBsA3M C BBIYKCICHHEM 3HAUECHUN CTENEHU B 7 KJIAcCe NIaeTCs MPEACTABICHUE O HAXOXKICHUU
CTENEHU C IMOMOIIBIO KalbKylsiTopa. PaccmarpuBaroTCs CBONCTBAa CTENEHUM C HATypalbHBIM

m _n _ _m+n m., n _ _m—-n
nokasareneM. Ha mpumepe mokasarenbcrtBa cBoiicte 4 4 =d 4 .4 =d | rge m>n,
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(am)’ — amn (ab)n — anbn

, oOydJaromuecss BIEPBbIE 3HAKOMATCS C  JI0KAa3aTeIbCTBAMH,
NPOBOJAMMBIMH Ha alreOpandeckoM MaTepuasie. YKa3aHHBIC CBOMCTBAa CTENEHH C HaTypaJbHBIM
M0Ka3aTelieM HaxXOJSIT NPUMEHCHHWE NMPH YMHOXXCHHUH OJHOYICHOB M BO3BEJCHUU OJHOUYJICHOB B
crerneHb. [Ipy HaxXOKICHWW 3HAYCHUN BBIPAKCHUH, COIEp)KAIIUX CTENEHH, 0C000€ BHHMaHHE
cleayeT oOpaTuTh Ha MOPSIOK ACHCTBHIA.

_ U2 _ 3
Paccmorpenne  ¢ymkmuit Y =%, Y=Y posponser mpomomkuth  paGoTy 110

(OpMUPOBAHUIO YMEHMH CTPOUTh W 4YMTaTh Ipaduku QyHKuuMd. BaxkHo oOparuTh BHHMMaHUE

W2
ydammuxcs Ha 0coOeHHoCTH rpaduka GyHkmun ¥ ~ X : rpaduk NPOXOAMT Yepes HaYaao KOOPAUHAT,

OChb Oy ABJIACTCA €0 OCbIO CHMMCTPUH, Fpa(l)I/IK PAacCIIOJIOKCH B BerHeﬁ MOJYIINIOCKOCTH.

_ 2 _ .3
Ymenue crpouth rpapuku Qynkmuit ¥ =X uw YT ucmomesyercs nns o3HakomieHus

ydamuxcs € Fpa(I)I/I‘-ICCKI/IM crocobom peuicHu-d ypaBHeHHfI.

5. Muoroujiensl (18 yacon)

MHorousieH U ero craHgapTHblidi Bua. CIIOKEHHE M BBIYMTAHUE MHOTOUYJICHOB. YMHOXKEHUE
OJTHOYJICHA Ha MHOTOWICH. BriHECEHUE 00IIIero MHOKUTES 32 CKOOKUA. YMHOXKEHHE MHOTOYJICHA Ha
MHOTO4JIeH. Pa3noxkeHne MHOro4JIeHa Ha MHOXKUTEIH CIIOCOOOM TPyIMIUPOBKH.

OcHosnas yenp — BBIPA0OTATh YMEHUE BBITIOJNHATH CIIOKCHHE, BBIUUTAHHE, YMHOXKCHHE
MHOT'OYJICHOB U Pa3JI0KEHIUE MHOTOYJICHOB HA MHOMKHUTEIH.

Ooyuarowguecs 001HCHbBL:

3HaTb
onpedeﬂeHue MHOI'oO4JICHa U €ro CTaHI[apTHLII\/'I BUA,

yYMeThb
npueooums MHOTOWIEH K CTaHJApPTHOMY BHUIY, BBINIOJHITH ACHCTBUSA C OAHOWICHOM U

MHOT'OYJIEHOM;

8bINOIHAMb PA3IIOKEHUE MHOTOWICHA BHIHECEHUEM OOIIEro MHOKUTEIS 32 CKOOKH;

VMHOJCAmMb MHOTOYJIEH HA MHOTOYIEH, PAcKJIaJbIBaTh MHOTOWJIEH Ha MHOXKHTEIHU CIIOCOO0OM
TPYNIUPOBKH, I0KA3bIBATh TOXIECTBA.

Jlannast Tema wurpaeT (yHIaMEHTAIbHYIO pPOIb B (OPMUPOBAHUM YMEHHUS BBIMONHSTH
TOXKJIECTBEHHBIE  TIpeo0pa3oBaHus  aidreOpanveckux  BbIpakeHuil. DopMupyembie  31€Ch
dbopManbHO-ONIEPaTUBHBIE YMEHHUS SIBIAIOTCS  OMNOPHBIMH TPU  HM3YYEHHH JACWCTBUU C
paIMOHATILHBIMH JPOOSIMH, KOPHSIMU, CTCIICHSMH C PAIMOHATLHBIMY ITOKA3aTEIISIMH.

N3yuenne TeMbl HauMHAETCS BBEACHHEM IIOHATHUS MHOIOYJIEHA, CTAHAAPTHOTO BHJA
MHOTOYJIEHA, CTeTIEHH MHOTrowIieHa. OCHOBHOE MECTO B 3TOM TeMe 3aHUMAIOT aJITOPUTMBI IEUCTBHUI
C MHOTOWJIEHAMHU — CJIOKEHUE, BbIUUTaHUE U YMHOXeHHe. OOyuaroluecs T0DKHBI TOHUMATh, YTO
CyMMY, Pa3HOCTb, IPOU3BEICHUE MHOTOYJIEHOB BCEIJla MOKHO NMPEACTAaBUTh B BHJIE MHOTOWICHA.
JlelicTBUSL CIOKEHUs, BBIUUTAHMS WU YMHOXXEHMS MHOTOWICHOB BBICTYNAIOT KAaK COCTaBHOM
KOMIIOHEHT B 3aJlaHMAX Ha MpeoOpa3oBaHus IENbIX BbIpakeHui. [loaTtomy HenenecooOpa3zHO
NEePEXOUTh K KOMOMHUPOBAHHBIM 33JIJaHUSIM TIPEXKE, YEM YCBOCHBI OCHOBHBIE allTOPUTMBI.

Cepbe3Hoe BHUMAHHE B 3TON TeME YIESETCS Pa3IOKEHUI0 MHOTOWICHOB HA MHOXKHTEIHU C
MOMOIIIbIO BBIHECEHHS 3a CKOOKM OOIIer0 MHOXHUTEIS ¥ C TOMOIIbIO TPYNIHUPOBKHU.
CoOoTBETCTBYIOIINE MPEOOPa30BAHUSI HAXOAT IMIUPOKOE MPUMEHEHHE KaK B Kypce 7 Kiacca, Tak U B
MOCIIEAYIONIUX KypcaxX, 0COOCHHO B ACMCTBUSIX C PAllMOHATBLHBIMH JPOOSIMH.

B  nganmnoit Teme  oOydaromigecs ~ BCTPEUAOTCS C  MNPUMEpPAMH  HCIIOIb30BaHUSA
paccMaTpuBaeMbIX IPEOOpa3oBaHUN TpPU PEIICHUH Pa3HOOOpa3HBIX 3ajad, B YAaCTHOCTH IHpU
peuIeHun ypaBHEHUH. OTO TMO3BOJSAET B XOJA€ W3YYEHHUS TEMbl MPOJIOJLDKUTH paboTy o
(GbOpMUPOBAHUIO yYMEHHS pelIaTh YPaBHEHMS, a TAaKXKe peularh 3aJa4d METOJOM COCTaBIICHUS
ypaBHEHUH. B 4HcClIO yhnpa)kHEHUWH BKIIOYAKOTCS HECIOXKHBIE 3aJaHHsl Ha J10Ka3aTejbCTBO
TOXKJECTB.
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6. ®opmy bl COKPALIEHHOT0 YMHOKeHus (42 yaca)

Bo3Benenune B kBajgpar u KyO CyMMBbl M Pa3HOCTU JBYX BbIpakeHUU. PaznoxeHue Ha
MHOKUTEJIM MHOTOWIEHA C IMOMOILBIO (OPMYJT KBaJpaTa CyMMBbI U KBaJpara pasHOCTH. YMHOKEHHUE
Pa3HOCTH JBYX BBIpaXEHUN Ha MX CyMMy. PasnoxkeHue pa3HOCTH KBaJpaToB Ha MHOXKHUTEIH.
PaznoxkeHne Ha MHOXUTENH CYMMbI M pa3HOCTH KyOoB. IIpeoOGpazoBaHue IeIOTO BBIpaKEHHS B
MHorowieH. [IpuMeHneHune pa3nnyHbIX c1ocoO0B Pa3IoKEHUsI MHOTOUJIEHA HA MHOMKUTEIH.

OcnosHnas yenv — BeIpa0OTaTh YMEHUE MPUMEHATH (DOPMYINbI COKpAIIEHHOIO YMHOXEHUS B
MpeoOpa3oBaHUAX IEJIbIX BBIPAKEHUH B MHOTOWIEHBI M B PA3JIOKEHUHM MHOTOWIEHOB Ha
MHOKHUTEIIU.

Ooyuarowguecs 00HCHbBL:

3HATh
@opmynbl COKPALLICHHOTO YMHOXEHUS;
paznuunsle COCOObI pa3I0KeHUs] MHOTOWICHOB HA MHOXKHUTEIIH;

yMeThb
yyumams (OPMYJIBl COKPAILEHHOTO YMHO)KEHUS, BBIIOIHATH MIPeoOpa3oBaHue BBIPAXKEHHUH ¢

MOMOIIIBIO OPMYIT COKPAILIEHHOTO YMHOXKEHUS;

8bINONHAMb PA3IOKEHUE PA3HOCTH KBAJIPATOB U CyMMBI U PA3HOCTHU KyOOB JIByX BBIPaXKECHUH
Ha MHOXKHUTEJIN;

npuMeHsams pa3InYHbIe CIIOCOOBI PA3I0KEHUSI MHOTOWIEHOB HA MHOMKUTEIIH;

npeobpazosvieamsy 1eIble BBIPAKEHUS; TPUMEHATh IPe0Opa30BaHUE LEIbIX BBIPAKEHUHN MPH
pELIEHUH 3aay.

B nanHoil Teme nponoimxkaercs pabota no GOPMHUPOBAHUIO Y YUalllUXCS YMEHUS BBINOJIHATD
TOXJIECTBEHHbIE MPEOOpa3oBaHMs LEJbIX BbIpaKeHUH. OCHOBHOE BHUMAaHHE B TEME YIENsIeTcs

2 2 2 2 2
- = — + = +
popmynam (a—b)a+b)=a’~b , (a£b) =a’+2ab+b . OOyuaromyecs JOIKHBI 3HATh JTH
(GOpMyJIBI U COOTBETCTBYIOIIME CIOBECHBIE (OPMYIMPOBKHM, yMETh NPUMEHATh HX KaK «CJIEBa
HAIIPaBO», TAK U «CIIPaBa HAJIEBOY.

3_ 3 2 2 3 3 3
PaccMaTpuBaroTcs TaKoKe bopMyIEI (atb) =a’£3ah+3ab® £b ,a b=

=(at ( 2 2)
(a+b)-la* B ab+b?) O1HaKo OHM HAXOJAT MEHblIEE NPUMEHEHHUE B KypPCE, IO3TOMY HE CleIyeT

W3JIMIIHE YBIEKAThCS BHIMOIHEHUEM YIPAaXXHEHUHM Ha UX UCIIOJIb30BaHUE.

B 3akimoyuTenpHOM 4YacTM TEMBl PACCMaTpPHUBAETCS NPUMEHEHUE pa3IMYHbIX IPUEMOB
pa3oXKEeHUsT MHOTOWIEHa Ha MHOXWTENIHM, a TaKKe HCIOJIb30BaHHE MPeoO0pa3oBaHUN IIEJbIX
BBIPKEHUM IS PELIeHHUs IIUPOKOTro Kpyra 3a/1ad4.

7.000011eHHe ¥ CHCTEMATH3AIUsI MPOrpaMMHoOro marepuaJa (13 yacon)

Ooyuarowuecsa 001x4cHbL:

3JHATH:
OCHOBHBIC paHCC N3YYCHHBIC MATCMATUICCKUC (bOpMy.]'IBI, CIIOCOOKI U MCTOAbI UX IMTPUMCHCHUA
AJId pCHICHUA MAaTCMATUYICCKUX U MTPAKTUYCCKHUX 3a4av;

yYMeTh:
8bINONHAMb IEUCTBUS HaJ/l YUCIIaMU, IPUMEHATH (OPMYJIbl COKPALIEHHOTO YMHOKEHUS;

HaxoO0umu 3HAYCHHSI YUCIOBBIX U OYKBEHHBIX BBIPAKECHUI;

peuiamsb TEKCTOBBIE 33/1a4U C TIOMOIIBIO YPABHEHUN U CUCTEM YPaBHEHUH;

ucnoniv3o6ams TMPUOOPETEHHBIE 3HAHUS W YMEHHUS B TNPAKTUYECKOW NEATEIbHOCTH H
TMOBCETHEBHOM JKU3HMU.

B pe3yabTare u3ydyeHus Kypca ajredpbl B 7 Kjiacce 00y4arommecst J0/KHbBI
MOHUMATh:
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e KAk MCIOJB3YIOTCS MaTeMaTHyeckue (hopMyrbl JUIst TpeoOpa3oBaHus BBIPAKECHUN; IPUMEPBI X
IIPUMEHEHHUS JUUISl PEIICHNs] MATEMaTHYECKUX U IPAKTUYECKUX 3a/1a4;

e Kak NMOTPEOHOCTH MPAKTHKHU MPHUBEIH MaTeMaTH4YeCKyl0 HayKy K HEOOXOTUMOCTH PaCUIMPEHHS
MTOHATHUS YUCIIA;

® BCPOATHOCTHBIM XapakTep MHOIMX 3aKOHOMEPHOCTEM OKPYXKAIOLIEr0 MHUpa; MPUMEPHI
CTaTUCTUYECKHUX 3aKOHOMEPHOCTEN U BBIBOJIOB.

YMETh:
® COCTaBJIATH 6yI(BeHHLIC BBIPAKCHUSA U (I)OpMyJ'IBI o YycJOBHUAM 3alad, OCYHICCTBIIATH B

BBIpOKECHHSIX W (OpMyJiax UHCIOBBIE TIOJCTAHOBKA U BBITIOJNHATH COOTBETCTBYIOIIHE
BBIYHCIICHHSI, OCYIIECTBIIATDH MOJCTAHOBKY OJTHOTO BBIPAKEHUS B IPYTO€; BhIpaxkath U3 Gpopmyi
OJIHY TIEPEMEHHYIO YEPE3 OCTAJIbHBIC;

e BBHIIOJHATH OCHOBHBIE JIEWCTBHS CO CTEINEHSAMH C HATypaJIbHbIM IIOKa3arejieM, C
MHOTOYJIEHAMHU; BBITIOJIHATH TOXKJIECTBEHHBIC TIPEOOPA30BAHUS IIEJIBIX BHIPAKCHHI; BBITIOTHATH
Pa3JI0KEHNE MHOTOUICHOB HA MHOXKUTENH;
pelaTh JUHEWHbIE YPABHEHUS, YPABHEHUS, CBOISAIIMECS K HUM;

e pemaTh TEKCTOBBIE 3aJa4d aireOpaunvdeckKuM METOJOM, HHTEPIPETUPOBATh MOTYUYEHHBIN
pe3yJbTaT, MPOBOIUTH OTOOP pelIeHUH, UCXOs U3 (POPMYIUPOBKHU 3a/1a4H;

e U300paxarhb YKclia TOYKaMH Ha KOOPIUHATHOMN MPSMOIi;

® ONpenesaTh KOOPAUHATHI TOYKH INIOCKOCTH, CTPOUTH TOYKH C 33IAHHBIMU KOOPJMHATAMMU;

HCII0J1b30BATHL _NPHOOPETEHHbIE 3HAHHMS M _VMEHHSl B NPAKTHYECKOH JAeATEJLHOCTH M

IOBCEIHEBHOM KM3HHU JIJIA:

e BBINOJHEHUS pacuéTroB 1Mo (opmymnam; cocTaBieHus (HOPMYIN, BBIPAKAIOIMNUX 3aBUCHUMOCTD
MEX/1y pealbHbIMU BEeTUYMHAMU; HAXOXKICHHS HY>)KHON ()OPMYIIBI B CIIPABOUHBIX MaTepHaliax;

® MOJECJIHUPOBAHMUS MPAKTUYECKUX CUTyallMd M MCCIEAOBAaHWE MOCTPOEHHBIX MOJEIEH C
UCIIONB30BAaHUEM  alMapara anreOpbl; OMHCAHHsS 3aBUCHMOCTH MEXIy (GU3HYECKUMHU
BEJIMYMHAMU COOTBETCTBYIOIIMMHU (DOpPMYIamMu MPU UCCIIETIOBAHUN HECIOXKHBIX MTPAKTUYECKHUX
CUTYaLIUM.

8 kiacce

1. O0o0menne M cucTeMATH3alUs PaHee HM3YYEHHOr0 MPoOrpaMMHoro marepuanaa (7
4acoB)

Ooyuarowuecs 001>4cHbL:
3HATh:

OCHOBHBIC paHCC MUZYYCHHBIC MATCMATUYCCKUC (I)OpMyJIBI, CIIOCOOBI U METOAbI HX
IMPUMCHCHUS AJId PCIICHUA MAaTCMaTUUCCKUX U MMPAKTHYCCKUX 3a1a4;

YMeETh:
8bINONHAMb JNCUCTBUS HAJ YHCIAMH, TPUMEHATH (POPMYJIbI COKPAIIEHHOTO YMHOKEHUS;, HAX0OUMb
3HAYCHHUSI UWCIOBBIX M OYKBEHHBIX BBIPAXKCHH, pewiams TEKCTOBBIE 3aJa4d C TOMOIIBIO
YpaBHEHUH MW CHCTEM YPaBHECHHUH, UCNOIb306amb TIPUOOPETEHHBIE 3HAHWA W YMEHUS B
MIPAKTUYECKOM JAEATEIbHOCTH U NTOBCETHEBHOM KU3HU

2.CucreMbl JMHEHHBIX ypaBHeHuii (27 yacoB)

JIuHeliHOe ypaBHEHHE C JIByMsl INepeMeHHbIMHU. ['paduk JMHEHHOro ypaBHEHUS C JIBYMS
nepeMeHHbIMA. CHUCTEMbl JTUHEWHBIX YpaBHEHUH C JAByMs mnepeMeHHbIMU. Croco0 MOJCTaHOBKHU.
Crnioco6 cnoxenus. Perienue 3a1au ¢ IOMOIIBIO CUCTEM YpaBHEHUH.
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OcnoéHas yenb — O3HAKOMUTH YYaIIMXCS CO CIIOCO0AMHM PEIICHHsS CUCTEM JIMHEHHBIX
yYpaBHEHUH C JByMs TIE€pEeMEHHBbIMU, BbIpaOOTaTh YMEHHE pellaTh CUCTEMBbl YpaBHEHHH U
IIPUMEHSATD UX IIPU PELICHUU TEKCTOBBIX 3a/1au.

Ooyuarowguecs 001HCHbBL:

3HATD
YTO TaKoe JIMHEWHOE YpaBHEHHE C JBYMs IEPEMEHHBIMH, CUCTEMA YPaBHEHHIA;
pa3IuyHBIE CIOCOOBI PEIICHHWs] CHUCTeM ypaBHEHWH: Tpaduueckuid cmocob, crmocod
MOJICTAHOBKH, CIIOCOO CIIOKEHUS;

YMeThb
npasunlbHo  YIOTPEONATh TEPMHUHBI: «ypaBHEHHME C JIByMs IEPEMEHHBIMU», «CUCTEMa

YPAaBHEHUN»;

NOHUMamb UX B TEKCTE, B PEUU YUUTENS, IOHUMATh (POPMYIMPOBKY 33J]aull «PEIIUTh CUCTEMY
YPaBHEHHUH C IByMsl IEPEMEHHBIMN»;

cmpoums HEKOTOpbIe rpaQUKU YpaBHEHUS C IByMs IEPEMEHHBIMU;

pewams CUCTEMBl YPAaBHEHUH C IByMsl IEPEMEHHBIMU PA3JIMYHBIMU CLIOCOOaMHU.

N3yuenue cuctem ypaBHEHUH pacnpenensercs Mexay Kypcamu 8 u 10 kinaccamu. B 8 kiacce
BBOJIUTCS IOHSITUE CUCTEMBI YPABHEHUI M PACCMAaTPUBAIOTCSl CUCTEMBI JIMHENHBIX YPaBHEHUM.

W3noxxeHne HauMHAeTCS C BBEACHUS IMOHATHUS («IMHEHHOE YpaBHEHHE C JBYMs
IIEPEMEHHBIMW». B cucreMy yInpa)kHEHUH BKIIIOUAIOTCS HECJOXKHBIE 33JaHMs Ha pELIECHUE
JMHEWHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU B LIEJIbIX YUCIIAX.

®dopmupyercs yMEHUE CTPOUTh I'paduK ypaBHEHUS ax+by=c IIPU Pa3JINYHBIX 3HAYCHMSIX

a, b, c. Beenenne rpadguueckux oOpazoB JaeT BO3MOXKHOCTh HAITISIAHO HCCIEAOBATH BOIPOC O
YUCJIE PELICHUN CUCTEMBI IBYX JINHEWHBIX YPABHEHUU C IByMsI [ICPEMEHHBIMH.

OCHOBHOE MECTO B JTaHHOH TeMe 3aHMMAaeT M3YYCHHE aJTOPUTMOB PEUICHHS CUCTEM JBYX
JUHEHHBIX ypaBHEHMH C JABYMsI NEPEMEHHBIMH CIOCOOOM TOACTAHOBKH M CIIOCOOOM CIIOXKEHHUS
BBEJICHUE CHUCTEM IO3BOJSICT 3HAYMTENFHO PACIIMPUTH KPYr TEKCTOBBIX 3aja4, PElIacMbIX C
MOMOIIBIO anmapara anreopsl. [I[ppumMeHeHne cucTeM ynpoInaeT nporece NepeBoaa JaHHbIX 3aa4uu
C OOBIYHOTO SI3bIKA Ha SI3bIK YPABHEHUIA.

3.PaunonajbHbie apodu (32 yaca)
Panmonaneubie BeipaxeHusi. OcHoBHOE cBOMCTBO apobdu. Cokpamienue apobdeit. CrnoxxeHnue u
BBIUMTaHUE JpoOel C OMMHAKOBBHIMU 3HaMeHaresiMu. CIoKeHHe U BeIYUTaHHUEe Apo0Oei ¢ pasHbIMU
3HAMEHATEeISIMU. YMHOXeHHue ApooOeit. BosBenenune papobu B cremeHb. JleneHue apoOeid.

_k
[IpeobpazoBanue panMoHaIbHBIX BhIpaxeHnH. OyHKINS BUAA X u ee rpaduK U CBOICTBA.
Ochognas yenb — BbIpaOOTaTb YMEHHE BBIIOJIHATH TOXICCTBEHHBIE IPEOOPAa30BaHUS

padrOHaJIbHBIX Bpra)KGHHﬁ.

Ooyuarowguecs 001x4cHbL:

3HAThH
OCHOBHOE CBOMCTBO JIpoOH, CBOMCTBA COKpAIICHHS IPOOCii;
CnocoObl PA3NOKEHUST HA MHOXKHUTENH, MPUBEACHUS K OOIIEMYy 3HAMEHATEI0, COKPAIICHUS
po0eii;
YMeTh
ocywjecmeiams B PAIUOHAIBHBIX BBIPAKEHUSX YHCIOBBIE TOACTAHOBKH U BBINOJHATH
COOTBETCTBYIOIIUE BEIYUCIICHUS;
8bINONHAMb TIPEOOPA30BAHNE PAITMOHABLHBIX BBIPAXKCHUMN: BBIMIOIHATH JICUCTBUS CIIOKEHUS U
BBIUATAHUSA, YMHOKEHUS W JCIICHUS C anreOpanmdecKUMH JPOOsSMH, COKpaliarh JIpoOb, BO3BOIUTH
I[pOGB B CTCIICHBb, BBIIIOJHATH paSHO)KeHI/IC MHOT'OYJICHA HA MHOXUTCIIN C ITOMOIIBHO (I)OpMyJI
COKPAIIIEHHOTO YMHOXKEHUS;
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npasuibHo yNoTpeonsaTh (PyHKIMOHAIBHYIO TEPMUHOJOTHIO (3HaYeHHE (YHKIIMHU, apryMEHT,
rpaduk QyHKINN);

k
y==

cmpoums TpaduK 0OpaTHON MPONOPLUOHATIBHOCTH, HAXOANUTh 3HAYECHUS (DYHKLIUU X 1o
rpaduxy, o Gpopmyie.

Tak kak AeWCTBUS C PaLMOHAIBHBIMHM APOOSMM CYIIECTBEHHBIM 00pa3oM OIUPAIOTCS Ha
JIeCTBUS ¢ MHOTOWICHAMH, TO B HayajJe TEeMbl HEOOXOIUMO MOBTOPHUTH C OOYyYaIOUIMMHUCS
peoOpa30BaHus LIEIbIX BEIPAXKEHUI.

[maBHOE MecTO B JaHHOW TeMe 3aHUMAIOT aJITOPUTMBI JEHCTBHH ¢ npoOsmu. OOydaromuecs
JIOJDKHBl TOHUMAaTh, YTO CyMMY, Pa3HOCTb, IPOM3BEIEHHE M YacTHOE JApoOel Bcerga MOXKHO
NpeAcTaBUTh B BuAe ApoOH. [IpmoOperaemble B JaHHOW TeMe YMEHHsS BBIIOJHSTH CIIOXKEHUE,
BBIUNTAHNE, YMHO)KEHHE U JeJeHHEe ApoOel SBISAIOTCS ONOPHBIMU B MPEOOpa30BaHUAX APOOHBIX
BelpakeHHi. [loaTomy um cnenyer ynenuts ocoboe BHHMaHHe. Herenecoobpa3zHo mepexonuTs K
KOMOMHUPOBaHHBIM 3aJJaHUSAM Ha BCE ACUCTBUS C APOOSMHU Mpekae, 4eM OylyT yCBOEHbI OCHOBHBIE
QITOPUTMBL. 3a/laHusl HAa BCE JCUCTBHS C APOOSMH HE JOJKHBI OBITh W3JIMIIHE T'POMO3AKHUMU U
TPYLOEMKUMHU.

[Ipy HaxoXIeHUM 3HAYeHUH [poOel [aroTcs 3aJaHus Ha BBIYUCICHHS C TOMOIIBIO
KaJIbKyJIATOPA.

B nmaHHOM Teme pacHUpSIOTCA CBEIEHUA O CTATUCTUYECKUX XapaKTepUCTHKaX. BBogurcs
HOHATHE CPEIHETO TaPMOHUYECKOTO Psifia MONIOKHUTEIbHBIX YUCE.

W3yueHne TeMbl 3aBEpIIACTCS PACCMOTPEHUEM CBOMCTB U rpaduka GyHKIUU X,

4. KBagparubie kopuu (40 yacos)
Panmonaneubie yucia. HppamuonanpHble uncia. KeaapaTHeie KOopHU. Apu]MeTHUECKHMA

2 _ .
KBaJpaTHbIM KopeHb. YpaBHeHue X = 4 . HaxokieHue NpUOIMKCHHBIX 3HAUCHHH KBaIPaTHOIO

KopHsA. DyHKnUA Y :\/; ee rpaduk. KsamparHblii KOpeHb M3 HpPOM3BEIEHUS U JAPOOH.
KBagparHblil kKOpeHb U3 CTeleHU. BplHECEHUE MHOXKHUTENS 3a 3HAK KOpHsA. BHeCEeHHME MHOXKUTEIS
1oz 3Hak kopHsi. [IpeoOpa3oBaHue BeIpaXKeHUH, coiepKaluX KBaJpaTHbIE KOPHH.

OcHo6Hasi yenrb — CHUCTEMATU3UPOBATH CBEACHUS O PALMOHAIBHBIX YHUCIAX U JaTh
IpeAcTaBlIeHne 00 WPpPaLMOHAIbHBIX YMCIAaX, PAcIIMPUB TEM CAaMbIM IIOHITHE O YHCIE,
BBIpab0TaTh YMEHHE BBIIIOIHATH IPE0OPa30BaHUS BBIPAKEHUH, CONIEPKAIIUX KBAaPAaTHbIE KOPHHU.

Ooyuarowguecs 0014cHbL:

3HATb
onpeodeneHusi KBAJPATHOTO KOPHS, apU(PMETUYECKOTO KBAJPATHOTO KOPHSA, OnpeoeieHus
pPalMOHATILHOTO, HPPALMOHAIBHOIO, ACHCTBUTEIBHOIO 4YHCHA; Kak 0003HAauaeTcss MHOXKECTBO
palKOHATBHBIX YUCEN;
ceoticmea apu(PMEeTHIeCcKoro KBapaTHOTO KOPHS;

yMeTh
8bINONHAMb TIPEOOPA30BAHNE YNCIIOBBIX BBIPAXKECHUH, COIEPKAIIUX KBaJJpaTHbIE KOPHH;

2 _
peuwiams ypaBHeHus Buga X — 4
HAaxoO0ums TPUOIMKECHHBIE 3HAYEHUS KBaJPATHOTO KOPHSI;
HAxX0O0umsb KBAJIPATHBIA KOPEHb W3 MPOU3BEICHUS, IPOOM, CTENEHH, CTPOMTH TIpaduk

Y TVX rpadU4ecKy WiIH aHATUTHYECKH;
8bIHOCUMb MHOXKHUTEIb U3-TI07 3HAKa KOPHS, 6HOCUMb MHOKATENb 1101 3HAK KOPHS;
8bINONHAMb TIPEOOPA30BAHNE BBIPAKEHHUH, COIEPIKAIINX KBAIPATHBIE KOPHHU.

(GYyHKIIUM 1 HAXOAWUTH 3HAYCHUS (PYHKIU
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B nanHOlf Teme oOydammuecs TOIY4YalOT HadajdbHOE NPEICTABICHHUE O TMOHSITUH
nerctBuTenbHOTO unciaa. C 9TOM 1enpi0 0000IIArOTCS M3BECTHBIC YYAIIUMCS CBEICHUS O
palMoOHAIbHBIX uMclax. J[ns BBeJeHUS TOHATHS UPPALUOHATIBHOTO YHCIA HUCIOJIb3YETCs
WHTYUTHUBHOE TPEACTABICHUE O TOM, UYTO KaKJbIH OTPE30K UMEET JUTMHY U TTOTOMY KaXKJIOM TOUKE
KOOPJAMHATHOM MPSIMOM COOTBETCTBYET HEKOTOpoe€ uncio. [loka3biBaeTcs, YTO CyIIECTBYIOT TOUKH,
HE UMEIOIIHE pallMOHATBHBIX a0CITHCC.

[Ipu BBeneHMM MOHATHUS KOPHS MOJIE3HO O3HAKOMUTH YYAIIMXCS C HAXOXKICHHEM KOPHEU C
MOMOUIBIO KAJIBKYJISITOpA.

OcHOBHOE BHUMaHHUE YIENSIEeTCS TMOHATHIO apu(METHYECKOro KBaJpaTHOTO KOpHS U
CBOMCTBaM apU(PMETHUECKHX KBaJApaTHBIX KOpHEH. Jloka3bIBalOTCA TEOPEMBI O KOpPHE U3

2

a

MPOU3BEACHUSI U JIpoOU, a TaKKE TOXKIECTBO ‘ ‘, KOTOpBIEC TOJy4YaloT NPUMEHEHHUE B

npeoOpa3oBaHUSX BbIPAKEHUHM, colepKaluuxX KpaJpaTrHble KkopHHU. CrenuanbHOEe BHHMaHUE
a

yIEINSAeTCs OCBOOOXKICHHUIO OT UPPAIIMOHATFHOCTH B 3HAMEHATENIe IPOOHU B BRIPAKCHUSIX BUIA Vb
a

" Vb £e . YMeHue npeoOpa3oBbIBaTh BhIPAXKEHHUSI, COJEPIKaIe KOPHHU, YaCTO UCIIONB3YETCs KaK

B CaMOM Kypce anreOpbl, Tak U B Kypcax reOMETpUH U ainreOpbl M Haual MaTeMaTH4eCcKoro aHaJIn3a.
[Iponomxkaercss pabora 1O pa3BUTUIO (PYHKIIMOHAIBHBIX NPEACTABICHUN yYallUXCs.

PaccmarpuBatorcst GyHKOus \/; , e& coiicta ¥ rpaduk. IIpu usydenun GyHKIMH 7 \/;

= x2
ITOKa3bIBACTCA €€ B3aUMOCBA3b C (bYHKI_[I/IeI/I Y ,rIe x = 0.

S. KBagpaTrHble ypaBHeHus (22 yaca)

Henonnsle xBanpatHble ypaBHeHus. @opmyrna KOpHEH KBaJIpaTHOrO ypaBHEeHMs. PemieHne
3aJa4 ¢ MOMOIIBIO0 KBaJpaTHBIX ypaBHeHuH. Teopema Buera. Pemenne apoOHBIX paroHaNIbHBIX
ypaBHeHUH. Penienue 3a1ad ¢ TOMOLIBIO pallMOHAIbHBIX YPaBHEHUH.

Ocnosnas yenv — BbIpAOdOTaTh YMEHMs pELIaTh KBaJpaTHbIE YpaBHEHHs, MPOCTEHIIMe
palrOHAaIbHbIE YPABHEHUS U IPUMEHATh UX K PELICHUIO 3a/1a4.

Ooyuarowguecs 001x4cHbL:

3HATh
ONpENEICHUE KBAJPATHOIO YPABHEHUs, HEIOJIHOTO KBAJIPaTHOIO YpPaBHEHHUE, IIPUBEIECHHOIO
KBaJIpaTHOT'O YPaBHEHUS;
¢opmynsl TUCKpUMUHAHTa U KOPHEH KBaJApaTHOro ypaBHEHHs, Teopemy Buera u oOparHyio
ei;
Kaxkue ypaBHEHMsI Ha3bIBalOTCS APOOHO-pAllMOHAIBLHBIMH, KaKue OBIBAIOT CIIOCOOBI peIIeHUs
YPaBHEHUU;

LHOHUMATD,
YTO YpaBHEHUE — ITO MaTeMaTHUECKUI annapar peneHus: pa3HooOpa3HbIX 3a7jad MaTeMaTHKH,

CMEXHBIX 0071acTeil 3HaHU, TPAKTHUKH;

YMETH
pewiamsb KBaJApPaTHBIC YpPaBHCHHA BBIACJICHHEM KBaJApaTa ABYWICHA, pCIIaTbh KBAaJAPATHBIC

ypaBHeHHs 10 (¢opMmyiie, pellaTh HEMOJIHbIe KBaJpaTHbIE ypaBHEHMs, pellaTh KBaJpaTHbIE
ypaBHEHHUS C MOMOIIbIO TEOpeMbl, 00paTHOW Teopeme Buera, ncnonb3oBarh Teopemy Buera ans
HaXOKJIeHHUsI K03(h(OUIIMEHTOB U CBOOOAHOTO WiIEHa KBaJIpaTHOTO YPaBHEHUS;

peuiamsb TEKCTOBBIE 3a/1a41 C TIOMOILBIO KBaIPAaTHBIX YPaBHEHUH;

B Hauane TeMbl NPUBOIATCSA IPUMEPHI PEILIECHUS HEMONHBIX KBAaJpPaTHBIX YpPaBHEHUH.
PaccmatpurBaroTcs anropuTMBbl pEIIEHUsT HEMOIHBIX KBAJAPATHBIX YPABHEHUN Pa3IMuHOrO BUJIA.
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2 _
OCHOBHOE BHHMMAaHHME CIENYET YAECIUTHh PELICHUI0 ypaBHEHWM Buaa 99X +bx+c=0 e
b

a#0 ¢ ucnonssoBannem dbopmynel kopHeil. B gaHHOW Teme oOydaroniuecs 3HAKOMSTCS C
TeopeMoii Bmuera, BbIpaxaromei CBA3b MEXAY KOPHSIMH KBAJpPAaTHOTO YpPaBHEHUS U €ro
kod¢purrentamu. OHa UCTIONB3YeTCs B NajbHEUIIEM IIPU 10KA3aTEeIbCTBE TEOPEMBI O Pa3I0KEHUH
KBAaJIpaTHOTO TPeXuJeHa Ha JIMHEWHbIE MHOKUTEH.

OOyyaromuecs OBIIAJEBAIOT CHOCOOOM pemIieHus: APOOHBIX palMOHATBHBIX YypaBHEHHUH,
KOTOpbI€ MPHUBOAUT K PEIICHUIO COOTBETCTBYIOIIMX LEJbIX YPaBHEHHH C MOCIEAYIOUINM
VCKJIFOYEHUEM TIOCTOPOHHUX KOpPHEH.

N3ydyenne pnaHHOW TEeMbI TO3BOJSET CYIIECTBEHHO pACIIMPUTH alapar YpaBHEHUM,
HCIIOJIb3YCMBIX IJId PCIICHHUA TCKCTOBBIX 3a/1a4.

6.00001meHMe U cucTeMaTU3anMs Y4eOHOro marepuasia (8 yacon)

Ooyuarowguecs 001x4cHbL:

3HATh
0CHOBHOe CBOICTBO Apoou;
@opmynel TUICKpUMUHAHTA ¥ KOPHEH KBaJIpaTHOTO ypaBHEHUs, TeopeMy Buera u obparnyio;
Kakue YypaBHEHMsI HAa3bIBAIOTCS JPOOHO-PAallMOHAIIBHBIMHM, CIOCOOBI PpEHIeHHUs] TaKHUX
YPaBHEHUU;
ceoticmea QyHKITUH;
onpeoeieHue CTENICHU C LIEBIM U LEJIBIM OTPHUIATEIbHBIM MIOKA3aTeIIeM;

YMeThb
k

R |

cmpoums rpaduk QyHKIHH Y X ¥ yMETbh ONHCHIBATh UX CBOWCTBA;
pewams KBaJpaTHbIC ypaBHEHHS M0 (hopMyiiaM KOpHEH KBaJpaTHOTO YPaBHECHUS;
peuiams JIMHEHHBIC HEPABCHCTBA C OJHOU NIEPEMEHHOMN U UX CHCTEMBI,

pewams TEKCTOBBIE 3a/1a4H C MTOMOIIBIO KBaJPAaTHBIX YPaBHCHUH.

B pe3yabrare nsydenus kypca ajaredopsl B 8 kiiacce o0yyaroumecs 10KHbI

3HATL/TIOHUMAThH

e TrpadUUECKyI0 UHTEPIIPETALNIO PEIICHNS YPaBHEHU;
cofiepaTeIbHbI CMBICT CBOWCTB (DYHKITUH; OMMCAHUE CBOUCTB (DYHKIMH 1O TpaduKy;

e CBOICTBa anreOpandecKux IpoOeii; yMpOINeHHWE BBIPAKCHUH, COACpKAIUX alreOpandecKue
npoowu;

e OIpe/eNieHEe U CBOMCTBA KBAAPATHOTO KOPHS;

e pa3NIMYHBIE CHOCOOBI M (OPMYNBI pelIeHHs] KBAAPaTHOTO ypaBHEHUS; TEOPEMY U OOpaTHYyIO
Teopemy Buera;

YMETh:
CUCTCMATHU3UPOBATh CBCACHUA O pallMOHAJIbHBIX YUCJIAX, JEUCTBUTEIIHLHBIX qucjax,

e 0erio 1 yBepEeHHO BBIMIOIHSITH apu(hMETHIECKUE ICHCTBHSI C PAIlMOHATBHBIMH YHCIIAMU;

e BBIUHCIATH 3HAUEHUS 4YHMCIOBBIX BBIPAKEHUH, COAEpXKAIIMX CTEIEHH M KOPHHU; HAy4YUThCS
palMOHAIN3UPOBATh BBIYUCIICHUS;

e IIPUMEHSTH ONpE/AEICHNUE U CBOMCTBA apu(PMETHUECKUX KBAJIPATHBIX KOPHEN JUIsl BBIYMCICHUS
3HaYEHUH YHCIOBBIX BBIPAKEHUM U MpeoOpa3oBaHUs aidreOpandeckux BbIPaKEHUH,
COZepXKallKX KBaJpaTHbIE KOPHY;

e pemiarh KBAJApPAaTHbIE YPAaBHEHUS M YPABHEHMS, CBOIAILIMECS K HUM, HCIOJB3YyS IPHUEMBI U
(dbopMynbl JUIsl pEUIeHUs pa3iIMyYHbIX BUIOB KBaJpaTHBIX ypaBHEHWMH, rpaduyeckuil crocod
peuieHus ypaBHEHUH, 3a7ja4i, CBOIAIIMECS K PEIICHHIO KBAIPaTHbIX YPaBHECHHUI;
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e crpouth rpadpuku ¢GyHKUUI — JMHEHHOH, MpsIMOH W OOpaTHOM NPOMOPLUOHAIBLHOCTEH,

KBaJlpaTuyHON (QYHKIMHU U QyHKIUU Y= \/; ;

HCII0JIH30BATh HpHOﬁQeTeHHLIe 3HAHUS, YMCHUN, HABBIKU B HpaKTH‘leCKOﬁ JCATCJIbHOCTH

M _IIOBCETHEBHOM JKM3HM JIJIA:
(] peH_IeHI/ISI HCCJIIOXHBIX HpaKTI/I‘IeCKI/IX paC‘-IeTHBIX 3aga4d, B TOM 4YHCJIC C HCIIOJIB30BaHUCM

CIIPaBOYHOM JINTEPATYPBI, KAIBbKYJIATOPA, KOMIIBIOTEPA;
e YCTHOM NPUKUAKH, U OLEHKHU pe3yJibTaTa BBIYUCICHUMN, IPOBEPKHU PE3yJbTara BBIYUCICHUN

BBITIOJITHEHHEM OOPaTHBIX JICUCTBUI;
e UHTEpIIPETALlMU Pe3yabTaTa peuieHus 3a/1a4.

9 kiace
1.0000menune u cucremarusanusi yaeoHoro marepuaa (10 yacon)

Ooyuarowguecs 001)4cHbL:

3HATh
OCHOBHOE CBOMCTBO Ipodu;
¢opmynvr TUCKPUMUHAHTA U KOPHEH KBaJIpaTHOTrO ypaBHEHUs, TeopeMy Buera u obparHyto;
Kakue YpaBHEHHUS HAa3bIBAIOTCS APOOHO-PALMOHAIBHBIMH, CIIOCOOBI PEIICHHS TaKHX
ypaBHEHUH;
ceolicmea HyHKUIUH;
onpeoenenue CTENIEH! C LIE€IbIM U LeJIbIM OTPULATENIbHBIM [I0KA3aTelIeM;

YMeThb
k

— y==
cmpoump rpadux GyHKiwn ¥ Jx , X W yMeTbh ONKCHIBATh UX CBOWCTBA;

pewams KBaJIpaTHbIE ypaBHEHHS 10 (hopMyiiaM KOpHEH KBaJpaTHOTO YPaBHEHUS;
pewams JTUHEHHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CUCTEMBI;
peuiams TEKCTOBBIE 3a/1a4l C TIOMOILBIO KBaIPaTHbIX YPaBHEHUH.

2./IpoOHbIe panoHaJIbHbIE ypaBHeHHs (22 yaca)
Panmonanehbie ypaBHeHus. llenble panuoHanbHble ypaBHeHUs. J{poOHbIe palioHaIbHbIE
ypaBaenus. O/3. Pemenue 1poOGHBIX palliOHAIBHBIX YPAaBHEHUH.

Ocnosnas yenv — BeIpa0OTaTh y YYaIlIUXCS MPEICTABICHHE O COACPXKAHWW TOHSTHHA
«paIMOHANILHOE YPaBHEHHE». «IIeJI0€ paIlMOHAJIbHOE YPaBHEHHE» M <«JIPOOHOE palMOHAIBHOE
ypaBHEHUE» U O CYIIECTBOBAHUHM JIOTUYECKOM CBSI3M MEXAY OJTHUMH TOHATUSIMH, a TaKxKe
conepxkanue nousaTus «O/13 ypaBHeHus». BeipaboTars yMeHue pemiaTh pallioHalbHbIE YPaBHEHNUS,
JNEUCTBYSI COIJIACHO M3YYEHHOW cxeme (paBHOCWIBHBIX MpeoOpa3oBaHUN  pallMOHATBHBIX
ypaBHEHUH).

Ooyuarowguecs 001x4cHbL:

3HATh
onpedeneHue NPOOHOTO PAIMOHATIBHOTO ypaBHEHUs; 4TO o3Ha4aeT Haiitu OJ[3, pa3nuunbie

CTHI0CcOOBI PAaBHOCWIJIBHBIX MPE0OPa30BaHUIA;

YMeTh
Haxooums O3 ypaBHeHus1, peniath JpoOHbIE palliOHAbHBIE YPABHEHHUS,

npUMeHAmMb OCHOBHOE CBOMCTBO IIPOMOPLIUU U CBONCTBO PaBHOCWJIBHOCTH YpaBHEHMUI;
peuiams IPpoOHO-paAIlIOHATIbHbIE YPABHEHUS aHATUTUYECKUM U TpadudecKuM CIIOCOOOM.

pewams 33741 C IOMOUIBIO APOOHBIX pPallMOHATIbHBIX YPaBHEHUI.
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3.HepaBencrtna (32 yaca)

UucnoBele HepaBeHcTBa. Jloka3arenbCTBO HepaBeHCTB. CBOMCTBA YHWCIOBBIX HEPABEHCTB.
CnoxeHre W YMHOXXEHHE YHCIOBBIX HEpPaBEHCTB. [lorpemrHOCTh W TOYHOCTH MPHUOMMKEHUS.
[lepeceuenue n oOobenMHEHNE MHOXKECTB. YHCIOBBIE MTPOMEXKYTKU. PelieHne HepaBeHCTB ¢ OAHON
IIEpEMEHHOM. Pelenre cucTeM HEpaBEHCTB C OJHON NIEPEMEHHOM.

OcHosHas yenv - O3HAKOMUTD yYAIIUXCsl ¢ TPUMEHEHUEM HEPABEHCTB ISl OIICHKW 3HAYCHUI
BBIpQXCHH, BBIPAOOTaTh yMEHHE pellaTh JIMHEWHbIE HEPABEHCTBA C OMHON MEPEeMEHHOW W UX
CHCTEMEL.

Ooyuarowguecs 00ax4cHbL:

3HATh
onpedenieHue YHUCIOBOTO HEPABEHCTBA C OJHOM IMEPEMEHHOM; YTO HA3bIBACTCS PEIICHHEM
HEpPaBEHCTBA C OJHOM MEPEMEHHOM M YTO O3HAYaeT PELIUTh HEPAaBEHCTBO; CBOMCTBA UYMCIIOBBIX
HEPABEHCTB;

YMETH
sanuceledms U Yumamsv YACIOBBIC IIPOMCIKYTKH, I/I306pa)KaTL HUX Ha YMCJIOBOH HpﬂMOfI;

pewiams JTUHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOW, pellaTb CUCTEMbI HEPABEHCTB C
OJIHOU IEPEMEHHOM;

npumMeHsams CBOMCTBA HEPABEHCTBA NIPHU PEIICHUU HEPABEHCTB U UX CHCTEM.

CBoiicTBa YHCIOBBIX HEPABEHCTB COCTABISIIOT Ty 0a3y, Ha KOTOPOW OCHOBAHO peEIICHHE
JIMHEVHBIX HEPABEHCTB C OJHOW MEpeMEHHOW. TeopeMbl O MOYJIEHHOM CIIOKEHUUM U YMHOXEHUH
HEPABEHCTB HAXOIAT IPUMEHEHUE IIPU BBIIIOJHEHUM NPOCTEHIIMX YNPAKHEHUW HAa OLIECHKY
BBIDOKCHUM METOOM TpaHuIl. BBomsiTcs mTOHATHS aOCONMIOTHOW MOTPENTHOCTH M TOYHOCTH
NPUOIKEHHS, OTHOCUTEIHHON MOTPEITHOCTH.

YMeHus TNpoOBOAWTH JCAYKTUBHBIE PACCYyKICHUS IOJY4YalOT pa3BUTHE KakK MpH
JIOKA3aTeNbCTBAX YKAa3aHHBIX TEOPEM, TaK U IIPU BBINOJHEHUM YNPAXKHEHUW Ha JOKA3aresIbCTBa
HEpPABEHCTB.

B cBsa3u ¢ pelieHMEM JIMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM [aeTcsl MOHSATHE O
YUCJIOBBIX MTPOMEXKYTKAX, BBOASTCS COOTBETCTBYIOIIME Ha3BaHUS U 00o3HaueHus. PaccMoTpeHuio
CHUCTEM HEpPaBEHCTB C OJHOW TMEepPEeMEHHOW MpPEeaIIecTBYyeT O3HAKOMJIEHHE OOyYaroIluxcs C
MOHSATHUSIMHU TepEeCceUeHUsI U 00bEeAMHEHUSI MHOKECTB.

[Ipu pemieHnM HEPABEHCTB MCIIOJIB3YIOTCS CBOMCTBA PaBHOCWIBHBIX HEPABEHCTB, KOTOPBIE
Pa3BIACHSIOTCS Ha KOHKPETHBIX mpuMepax. Ocoboe BHUMAHHE CIIEAYET YASIHUTh OTPAOOTKE YMECHHS
peliaTh MpocTeiine HepaBeHCTBa BUAa ax>b, ax<b, 0CTAaHOBUBILKCH CIEIIHAILHO HA CIy4ae, Korua
a< .

B s10i1 TeMe paccmarpuBaeTcs TaKXkKe PEIICHUE CUCTEM JIByX JUHEHHBIX HEPABEHCTB C OIHOU
MEPEMEHHOM, B YACTHOCTH TaKHX, KOTOPHIE 3alTMCAaHbl B BUJE JBOMHBIX HEPABEHCTB.

4. CTeneHb ¢ 1eJbIM NOKa3aTeaeM. JjieMeHThbl cTaTUCTHKH (16 yacoB)

OrnpeneneHre CTENEHH C LEeJIBIM OTPULATENIbHBIM NTOKa3zareaeM. CBONCTBA CTENEHH C LEIbIM
OTpULaTeIbHBIM MOKa3aTeneM. CranaapTHbId By unciaa. COOp M IpyNIHPOBKA CTAaTUCTHUYECKHUX
naHHbIX. HarmsaHoe npeacTaBieHrne CTaTucTuYeckon nHGOopMaIii.

OcnosHnas yenv — BEIpabOTATh YMEHHE IPUMEHSTH CBOWCTBA CTEIICHH C IIEJIBIM TTOKA3aTeNIeM B
BBIUMCJICHUSIX W TMpeoOpa3oBaHUsAX, CcHOPMHUPOBATh HAYallbHbIE NPEACTaBICHUA O cOope
TPYHIIMPOBKE CTATUCTUYCCKUX NAHHBIX, UX H&FJ'I?[[[HOI;'I HHTCPIIpETAllUU.

Ooyuarwuwueca 001cHbL:

3HATb
onpedeﬂeHue CTCIICHU C LCJIBIM M LECJbIM OTPHULATCIIbHBIM ITOKA3aTCIICM
c60licmea CTEIICHU C OCJIBIM ITOKA3aTCIIEM,

yMeThb
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8bINONHAMb IEUCTBUS CO CTENEHSAMU C HaTypaJIbHBIM U LIE€IbIM ITOKA3aTeNsIMU;

3anucbléamsy YUCIA B CTAHJAAPTHOM BMJE, 3alUCHIBATh INPUOIMKEHHBIC 3HAYCHUS 4YUCE,
BBITOJIHATH JCHCTBUS Ha/l NPUOIMKEHHBIMH 3HAYEHUSMH.

B oroii Teme QopmynupyloTcs CBOICTBa CTENeHM C LeNbIM IoKaszareiaemM. Metoa
JI0Ka3aTeJIbCTBA 3TUX CBOWCTB IOKA3bIBAETCS HA MPUMEPE YMHOXKEHHS CTENEHEH C OIMHAKOBBIMU
OCHOBaHUsIMH. JlaeTcsi MOHATHME O 3allUCH YMCJIAa B CTaHIAapTHOM Bujue. lIpuBomsarca mpumepsl
UCIIOJIb30BaHMs TaKOH 3aMCU B PU3UKE, TEXHUKE U APYTHX 00JIacTAX 3HAHUM.

OOyuaromuecss MOJNy4arOT HadajbHbIE IPEJICTABICHUS 00 OpPraHMU3alUU CTAaTHCTUYECKHX
uccnenoBaHui. OHU 3HAKOMATCS C TOHATHSMM T€HEPaJbHOW M BBIOOPOUHOW COBOKYIHOCTH.
HpI/IBO,HSITCSI NpUMEPBI MPCACTABJICHUA CTATUCTUYCCKUX JAaHHBIX B BHIC Ta6J'II/IH qaCTOT H
OTHOCHUTEJIbHBIX YacTOT. Y4YalluMcs MpPeIJIaraloTcsl 3aJaHusl Ha HaXOXJIEHHUE IO TaOJMIEe 4acTOT
TaKMX CTaTUCTUYECKUX XapaKTePUCTHK, KaK cpefaHee apudMeTudyeckoe, MoJa, pa3Max.
PaccmarpuBaeTcst BOmpoc 0 HamIsAHOM HHTEpIpETaly cTaTuCTHYecKol nHpopmaruu. H3BecTHbIe
ydamumcesa CcrocoObI HarmgaHoro npeacTaBjICHUA CTATUCTUYCCKUX JAHHBIX € IIOMOIIBIO CTOJIOUATHIX
U KpYroBBIX JMarpaMM pacUIMpSIOTCS 3a CYET BBEACHMS TaKMX IOHATUH, KaKk IOJIMIOH U
rucTorpamma.

S.KBaaparnunas pynkuus (40 gyacon)
Oynknua. O6macte ompeneneHus W oOnacth 3HaueHW (QyHKIuU. CBoWCTBa (YHKIUU.
KBanparHblil TpexuneH M €ro KOpHHU. Pa3nokeHue KBagpaTHOIO TPEXWIEHAa HA MHOMKHUTEIU.
2 2 2
DyHKIHA y=ax e rpapuk u ceoiictea. I'paduxu dymxmmit ' ~ W oy Y =a(x —m)
n
[TocTpoenue rpaduka KkBagpaTuuHON GyHKIMU. DYHKIMS y=x Kopens n-ii ctenenn.

OcHosHas yenb — PaCHIMPUTh CBEIEHHUS O CBOWCTBaX (DYHKIMH, O3HAKOMUTH YYAIIUXCS CO
CBOWCTBaMH U Tpa(uKOM KBaIpaTUYHON (PYHKITUH.

Ooyuarowguecs 0014CHbL:

3HATh
onpedenenue GPyHKIMH, ee 00IacCTH ONpeAeICHNs, MHOKECTBA 3HAYCHUH;
aneopumm ucciuenoBaHus (GYHKIHMH; ONMpPEEICHUE KBAaJIpaTHOTO TpexujaeHa W (opMylly ero
Pa3IOoKEHHsI HA MHOXKUTEIN;
onpedeiieHue KBAaJIpaTUYHONW (YHKLHHU, aJrOPUTM IMOCTpPOEHHE Trpaduka KBaJIpaTUIHON
dyHKIIH, HOPMYTY HAXOKICHHS KOOPAMHAT BEPUITNHBI TApa0OIIbI;

yMeThb
«CUYUTBIBATH» CBOICTBA (PyHKIUU 1O ee rpaduKy;

Yemanasnusames COOTBETCTBHE MEXY I'padUKOM (PyHKIIMH U €€ aHAIUTHUECKUM 33aHUEM;

cmpoums KBaJApaTUYHYIO (DYHKIMIO M BBIIOJHATH IIpeoOpa3oBaHus (mepeHoc BAOIb ocH Ox
(0y), cxarue (pactsbkenue) Baoab ocu Ox (0y));

Packiaovliéams KBaJIpaTHbINA TPEXUIEH HA MHOXHUTEH;

cmpoums TpaUK CTENEHHONW QYHKINH.

B Hayanme Tembl cHCTEMAaTHU3UPYIOTCS CBeAeHUS O (yHKUUAX. [TOBTOpSIOTCS OCHOBHBIE
NOHATHUS: (QYHKIHS, apryMeHT, oOnacTe ompeneneHus ¢GyHKuu, rpaduk. [larorcs moHsTHA O
BO3PAaCTaHUU M YOBIBAaHMM (YHKLMH, IPOMEKYTKH 3HAKOMOCTOSHCTBA. TeM caMbIM co3jaeTcs 6a3a
JUIE YCBOGHHSI CBOMCTB KBaJpaTHYHOW M CTENEHHOW (QYHKIHMH, a Takke JUIsl JalbHEHIIero
yriryOneHust QyHKIIMOHAIBHBIX TPEICTABICHUN IPU U3YYEHHUHN Kypca ajareOpsl U Hadaja aHaJIn3a.

[ToAroTOBUTENBHBIM IIATOM K M3YYEHHUIO CBOMCTB O KBAJAPATUYHOHN (PyHKIMHM SBISETCS TaKXKe
pPaccMOTpEHHE BOMNPOCA O KBAAPAaTHOM TPEXWIEHE U €r0 KOPHSX, BBIICICHUH KBaipaTa IBy4IcHA U3
KBaJIpaTHOT'O TPEXWIEHA, PA3JI0KEHNUN KBAaJPATHOTO TPEXWIEHA HA MHOXKUTEIH.

_ 2
V3ydenne KBaapaTWdHOH (yHKIMM HadMHACTCA ¢ paccMoTpenms ¢ymkmmn 2 X | ee

CBOMCTB M ocoOeHHOCTel rpaduka, a TakKe APYTUX YACTHBIX BHJIOB KBaJIpaTUYHON (DYHKIIUU —
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_ 2 e N2
dynxmmin Y T tnoy —a(x m) . OTH CBEIEHUS HCHOJIb3YIOTCS NPU H3YYEHUH CBOMCTB

KBaZpaTUyHON (yHKIMKM oO0mero Buaa. Baxkno, 4ToObl oOyuarommecs MHOHSIIM, 4TO Tpaduk
2

— =
y=ax"+bx+c \oxer Gors nonyden u3 rpaduxa pyskmmn ¥~ ¢ momompro aBYX

byHKITUN

_ 2
MapaeNbHBIX  [epeHocoB. Ilpmemsl  moctpoenmst rpaduka  ¢Gymkmpm ) P +hx+c

0TpabaThIBAIOTCSI Ha KOHKPETHBIX mpuMmepax. llpu 3ToM oco0oe BHUMaHHE CIEAYyeT YACIUTh
(OpMUPOBAHUIO Yy YyYalIMXCS YMEHHUS YKa3blBaThb KOOPAMHATHl BEPIIMHBI IMapaboiibl, €€ OCh
CUMMETPHHU, HAPABJICHHE BETBEH Mapadobl.

[Ipn usyuyeHuu 3T0i Tembl JanbHEWIee pa3BUTHE MOIYy4YaeT YMEHHUE HAaXOIUTh MO Tpaduky
MPOMEXYTKHA BO3pacTaHus M yObIBaHUS (PYHKUIMH, a TakkKe MPOMEXKYTKH, B KOTOPBIX (DyHKIUS
COXpaHSIET CBOM 3HAaK.

_Wn
OGydaromuecs 3HAKOMSTCA CO CBOMCTBAMM CTENEHHON (yHKIHH 2  °  [pH 4ETHOM H
HEYETHOM TIIOKazaTene #. BBoauTcs mnoHATHE KOpHA n-H creneHd. OOydaromiuecs: IOJKHBI

3
HOHUMATh CMBICJI 3alucell BUIA =27
3HAUEHUH KOPHS C MOMOINBIO KaJIBKYJIATOPa, MPUYEM BBIPAOOTKAa COOTBETCTBYIOIIMX YMEHUU HE
TpeOyeTcs.

4
V8l
, . OHM MONyYarT MPEACTaBICHUE O HAXOXKICHUHU

O06o00menne u cucremMaTu3amnus ydyeoOHoro marepuaJa (16 yacos)

Ooyuarowguecs 001x4cHbL:

3HATh
0CHOBHOe CBOICTBO Apodu;
@opmynel TUICKPUMUHAHTA ¥ KOPHEH KBaJIpaTHOTO yYpaBHEHUs, TeopeMy Buera u oOparnyio;
Kakue YypaBHEHMsI HAa3bIBAIOTCS APOOHO-pAllMOHANIBHBIMH, CIOCOOBI pEIHICHHUS TaKuxX
YPaBHEHUU;
ceoticmea QyHKITUH;
onpeodeieHue CTENICHU C LIEIBIM U LEJIBIM OTPHUIATEIbHBIM MTOKA3aTeIeM;

MeTh
_k
=Jx U7 .

cmpoums rpaduk QpyHKIHH Y X W yMETb ONMUCHIBATh UX CBOMCTBA;
pewams KBaJpaTHbIC ypaBHEHHS M0 (opMyiiaM KOpHEH KBaJpaTHOTO YPaBHECHUS;
peuiams JIMHEHHBIC HEPABCHCTBA C OJHON TIEPEMEHHOM U UX CHCTEMBI,

pewams TEKCTOBBIE 3a/1a4H C MTOMOIIBIO KBaJPAaTHBIX YPaBHCHUH.

B pe3yabTare u3ydyeHus Kypca ajiredpbl B 9 Kiacce 00y4arommecst J0JKHbBI

3HATL/NIOHUMATD_
rpadMuecKy0 HHTEPIIPETALMIO PELICHUs] YPABHEHUH U CUCTEM ypaBHEHUH, HEPABEHCTB;
e COZIepKATEIbHBIN CMBICT CBOMCTB (DYHKIIMU; OTIMCAHHE CBOMCTB (DYHKUUH 110 rpaduKy;
e CBOICTBa anreOpandyeckux IpoOel; ympolleHHe BbIpaXXEHHUH, copepikalux ajaredpandeckue
1poowu;
e OIpEACICHUE U CBOMCTBA KBAAPAaTHOIO KOPHS;
pa3nu4HbIe COCOObI W (OPMYIBI PEUIeHUsT KBaJpPaTHOTO yYPAaBHEHHS; TEOPEMY M OOpaTHYIO
TeopeMy Buera;

YMETh:
e CHCTCMATU3HUPOBATH CBECACHUA O pAallMOHAJIbHBIX YHUCIIAX, I[GﬁCTBHTGJIBHBIX qHucJax,

e Oemiown YBEPCHHO BLITIOJIHATH apI/I(i)MeTI/I‘IeCKI/Ie HeﬁCTBHH C pallMOHAJIBHBIMH YHCJIaMU;
BBIYHCIIATh 3HAYCHHUA YHCIOBBIX BBIpa)i(eHHﬁ, CoACpKAMX CTCIICHU W KOPHHU;, HAYYHUTLHCA
paluoOHAJIN3UPOBATL BBIYUCIICHUA
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NPUMEHSATH ONpEeNICHHE U CBOMCTBAa apU(METUYECKUX KBAJAPATHBIX KOPHEH /ISl BHIUMCIICHUS
3HAaYEHUH YHCIOBBIX BBIPAKEHUH M MpeoOpa3oBaHus ainreOpandeckux BbIPAXKEHUH,
COZIEpXKAIlUX KBAJPaTHbIE KOPHH;

peliaTh KBaJpaTHble ypaBHEHUS U YpaBHEHHs, CBOIALIMECS K HHUM, HCHOIb3YysS MPUEMBI U
(dbopMynBl JUIS peLIeHHs] Pa3iIMyYHBIX BUIOB KBAJPAaTHBIX ypaBHEHWM, rpadudeckuil crocod
pellIeHns ypaBHEeHUH, 3a7a4M, CBOJIAIIUECS K PEIICHUIO KBaIpaTHbIX YPaBHEHUH;

peliaTh JMHEMHBIE HEpPaBEHCTBA C OAHOM IMEPEMEHHOW, HCHONb3ys IOHATHE YHCIOBOIO
MIPOMEXKYTKAa M CBOMCTBA YHMCIIOBBIX HEPABEHCTB, CUCTEMBbl JIMHEWHBIX HEPAaBEHCTB, 3aJayH,
CBOJSIIIMECS K HUM,;

cTpouth rpaduku (QyHKIUH — JIUHEHHOW, MPSAMONW W OOpaTHONW MPOMOPITMOHAIBHOCTEH,

KBaJApaTHUHON ByHKIMM 1 pyHKms ¥~ VY ;
HCI0Jb30BAThL NMPUOOPETeHHbIe 3HAHNS, YMEHNUs, HABBIKM B NPAKTHYECKOI 1eITeIbHOCTH

u HOBCGEHEBHOi/'I AKU3HNA LIS

pELICHHUS] HECJIOXHBIX MPAKTUYECKUX PACUETHBIX 3a/la4, B TOM 4YHCIE C HCIOJb30BAHHEM
CIIPABOYHOM JIMTEPATYPBI, KAJTBKYJISTOPA, KOMIIBIOTEPA;

YCTHOW TNPUKUIKH, U OLEHKUA PE3yJIbTaTa BBIYUCICHUH, MPOBEPKU PE3YJbTara BBIYMCICHUN
BBHITIOJTHEHHEM OOpaTHBIX JEHCTBHH;

HMHTEpIpETalMy pe3yybTrara peiieHus 3aaad.

10 k1ace
1.0000menne n cucremaru3anus y4ed0Horo marepuaJa (12 yacon)

Ooyuarowguecs 0014cHbL:

3HATb
OCHOBHOE CBOMCTBO Ipodu;
Gopmynsbl TUCKPUMHHAHTA U KOPHEH KBaJIpaTHOTO ypaBHEHMUsI, TeopeMy Buera u oOparnyio;
Kaxkue YpaBHEHHsI HA3bIBAIOTCS APOOHO-PAllMOHANBHBIMH, CIOCOOBI pEIICHHUS TaKuX

ypaBHEHUH;

ceolicmea HyHKUUH;
onpedenenue CTETICHH C LEJIBIM U LIEIbIM OTPUIATEILHBIM ITOKa3aTelIeM;

YMeThb
k

cmpoums TpaPuK GyHKIHH y= “/; , g X W yMeTbh OIKUCHIBATh X CBOWCTBA;
peutams KBaJpaTHbIC ypaBHEHUs 10 (popMysiaM KOpHEH KBaJIPaTHOTO YPaBHEHHUS;
peuiams JIMHEHHBIE HEPABEHCTBA C OJHON MEPEMEHHOM U UX CUCTEMBI;

peuiams TEKCTOBBIE 33/1a4H C MIOMOIIbIO KBaIPaTHBIX YPaBHEHHUIA.
2.YpaBHeHUS U HEPABEHCTBA ¢ OHOI nMepeMeHHoii (32 yaca)

enoe ypaBHeHue u ero kopHu. [IpoOHbIe panmoHaibHbIe ypaBHEHHs. Pellienue HepaBeHCTB

BTOpOfI CTEIIEHU C OJHOMU nepeMeHHoﬁ. Pemienue HCPABCHCTB MCTOAOM MHTCPBAJIOB.

OcHosHnas yenb - CUCTEMaTU3UPOBATh U 00OOIINUTH CBEJICHUS O PEIICHUH LETBIX U JIPOOHBIX

panMoHaIBHBIX YPaBHEHHUH ¢ OHOM MepeMeHHOH, copMupoBaTh yMEHHE pelarh
HepaBeHCTBA BUAA ax’ + bx + ¢ > 0 mm ax’ + bx + ¢ < 0, tae a @ 0.

Ooyuarouuecs 001cHblL:
3HATL
onpeoenenue UEIOTO YypaBHEHWS, €ro CTENEHU, METOJAbl PELICHUs YPAaBHEHHH MyTeM

BBCIACHUA HOBOU HepCMeHHOﬁ H PA3JI0KCHUA HAa MHOKXHUTCIIN

onpedeneHue HEPABEHCTBA BTOPOI CTENIEHU C OHOM IePEMEHHOI;
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epaguueckuti cocod perieHus: HEpaBEHCTB;
Memoo UHTEPBAJIOB;
YMeETh:

pewamp 1elble U IpOOHO palliOHAJIbHBIE YPaBHEHNUS,

peuwiams HEPABEHCTBA BTOPOM CTEMEHHW C OIHOM IMEepEeMEHHON TrpadUYeCKUM METOIOM H
METOI0M UHTEPBAJIOB.

B 510l TeMe 3aBepluaeTcs U3y4YEeHHE palMOHAIbHBIX YPABHEHUN C OIHOM IEepeMeHHOW. B
CBS3M C OSTHUM IPOBOJUTCS HEKOTOpoe 0000IIeHHe u yriyOsneHue cBedeHUil 00 ypaBHEHMSIX.
BBoauTcs noHsTHE LENOr0 palioOHAIBHOIO YpaBHEHUS U €ro cTeneHu. OO0yJaroumecs: 3HakoMATCs
C PCIICHUEM YPABHEHMM TPETbEM CTENEHM U YETBEPTOM CTENEHM C IOMOILIBIO PA3JIOKEHUS Ha
MHOYKUTEJIM W BBEJCHHUS BCIIOMOTraTelIbHON mepeMeHHOW. MeTon pelleHuss ypaBHEHHUS ITyTEM
BBE/ICHUSI BCIIOMOTATEIbHBIX IMEPEMEHHBIX OyleT IIHMPOKO HCIIONB30BAaThCS B JAaJbHEHIIEM Ipu
pELIeHNH TPUTOHOMETPUUECKHX, TOrapu(PMUUECKUX U JPYTUX BUIOB ypaBHEHUH.

Pacumpsrorcst cBeieHUsl O pellleHuu APOOHBIX palMOHANbHBIX ypaBHeHHMH. OOydaromuecs
3HAKOMSTCS] C HEKOTOPBIMH CIIELIUAIbHBIMU IPUEMAMHU PEILIEHUS TAKUX YPABHEHHM.

dopmMupyeTCs yMEHHUE pelIaTh HEPaBeHCTBA Buja ax’ + bx + ¢ > 0 mwm ax’ + bx + ¢ < 0, rae
a # 0, KOTOpoe OCYyIIECTBIIETCS C OMOpOHl Ha cBeAeHHS O rpaduke KBaIpaTHUHOW (YHKIIUH
(HampaBieHue BeTBel napaboJibl, ee pacioI0kKeHHe OTHOCUTENBHO ocu Ox).

OOyuaromuecs 3HAKOMSTCS C METOAOM HMHTEpBAJOB, C IMOMOIIbIO KOTOPOTO pEIIaloTCs
HECJIOXKHBIE pallMOHAJIbHBIE HEPABEHCTBA.

3.YpaBHeHHS M HEPABEHCTBA ¢ ABYMs nepeMeHHbIMH (20 yacoB)

VYpaBHEeHHE C IByMs NMEPEMEHHBIMU U ero Tpaduk. ['paduueckuit cnocod pemeHus: CucTeMbl
ypaBHeHUH. PelieHne crucrem ypaBHEHHMI BTOpOW cTeneHu. PemieHue 3azad ¢ MOMOIIbIO CUCTEM
ypaBHEHUI BTOpoi creneHu. HepaBeHcTBa ¢ 1ByMs nepeMeHHbIMUA. CHCTEMBI HEPABEHCTB C JBYMsI
MepEeMEHHbBIMHU.

Ocnoénas yerb - BbIPAOdOTaTh yMEHHE pEHIaTh MPOCTEHIINE CHCTEMBI, COAEpIKaIlIne
ypaBHEHHUS BTOPOW CTEMEHU C JIByMsI IEPEMEHHBIMHU, i TEKCTOBBIE 33]]a4U C MIOMOIIBIO COCTABIICHUS
TaKUX CHCTEM.

Ooyuarowguecsa 00nxcHblL:

3HATh
onpedelieHue NOHAMULU: YPaBHEHUS WM HEPABEHCTBA C JBYyMsl IEPEMEHHBIMH, pPEIICHUE
yYpaBHEHUSA C JAByMSl MEpEMEHHBbIMU, TpadUK YypaBHEHHUS C JBYMs IEPEMEHHBIMH, pEIIECHUE
CUCTEMBI;
aneopumm PeleHusl CUCTEM ypaBHEHHH rpaduyeckuM crocoOoM, criocoOOM MOICTaHOBKU U
anreOpanvdecKoro CIOKEHHS, AJTOPUTM PEIICHUS 33/1a4 C TOMOMIBI0 CUCTEM YpaBHEHH BTOPOM
CTEIICHY;
u306pasiceHue peuieHus] CHCTEMbI HEPAaBEHCTB C JIByMs IIE€PEMEHHBIMU;

YMeTh
pewiams ypaBHEHUS M CUCTEMbI YPABHEHUI € ABYMS IEPEMEHHBIMU Pa3IMYHbIMU CIIOCO0aMH,

u3obpasicamv MHOXKECTBO PpELIEHMM HEpaBEeHCTBA U CUCTEMbl HEPABEHCTB C JBYMs
NEPEMEHHBIMHU Ha KOOPJMHATHOM MJIOCKOCTH.

B nanHoit Teme 3aBepimaeTcss W3YYCHHE CHCTEM YPaBHEHHH C JBYMsI IE€PEMEHHBIMU.
OCHOBHOE BHHUMAaHHE YIEISIETCS CUCTEMaM, B KOTOPBIX OJHO W3 YPaBHEHHMM MEpBOW CTENEHH, a
npyroe BTopol. M3BecTHBIH 0OOydaromuMcs crnoco0 IMOACTaHOBKM HAXOAMUT 3[€Ch JaibHelIee
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IIPUMEHEHNUE U M03BOJISIET CBOUTD PELIEHUE TAKMX CUCTEM K PELICHHUIO KBAJAPAaTHOIO YPaBHEHUS.

O3zHakomJieHHE OOyYaroIIUXcsl C MpUMepaMHu CHUCTEM YPaBHEHHM C JAByMS NEPEMEHHBIMH, B
KOTOpBIX 00a ypaBHEHUS BTOPOM CTENEHU JOHKHO pacCMaTpuBaThCs HA MPOCTEUIINX MTPUMEpax.

[IpuBneueHne WU3BECTHBIX OOydYalOUIMMCS TIpaUKOB TO3BOJIAET MPUBECTH IPUMEPHI
rpadudeckoro pemeHus cucteM ypaBHeHUH. C MOMOIIBIO TpaQUUIECKUX MPEACTABICHUA MOXHO
HaIVISTHO MTOKa3aTh 00yYaroLUMCS, YTO CUCTEMBI JBYX YPaBHEHUH C JBYMS MEPEMEHHBIMU BTOPOM
CTETNIEHH MOTYT UMETh OJIHO, [1Ba, TPH, YETBIPE PELICHUS UIIN HE UMETh PELICHU.

Pa3paboTanHblii MareMaTHYeCKHH armapaTr IO3BOJISET CYMIECTBEHHO PACHIUPHUTH KiIacce
COJIEpKATEIbHBIX TEKCTOBBIX 3a/1ay, PEIIAEMbIX C IOMOIIIbIO CUCTEM YPAaBHEHUH.

N3yueHnue TeMbl 3aBeplIaeTCs BBEACHHEM IOHSATUN HEPABEHCTBA C JBYMsI NIEPEMEHHBIMHU U
CUCTEM HEpPaBEHCTB C JAByMsl IepeMeHHbIMU. CBeneHuss o rpadukax ypaBHEHHH C JAByMs
IIEPEMEHHBIMU HCIIOJIB3YIOTCS MPU WIIOCTPALMA MHOXECTB PEIICHUH HEKOTOPBIX IPOCTEHIIMX
HEPaBEHCTB C JIByMsI IEPEMEHHBIMHU U UX CUCTEM.

4.IIporpeccun (26 yaco)

[TocnenoBarensHoCTh. Omnpenenenue apudmernueckoir nporpeccuu. dopMyna M-ro 4ieHa
apudmernueckoil mporpeccuu. @opMysa CyMMBI NEPBBIX 7 YICHOB apu(PMETUYECKON TPOTPECCU.
Ornpenenenue reoMeTpudeckoil mporpeccun. dopmyna n-To 4ieHa
reoMeTpuUYecKor mporpeccun. @opmyiia CyMMBI IIEPBBIX /7 WIEHOB T€OMETPUUECKON IIPOTPECCUM.

OcHosnas yenv - nath MOHATHE 00 apu(METHUECCKOW M TEOMETPHUYECKOM MPOrPecCHsiX Kak
YHCIIOBBIX MOCIIEIOBATENILHOCTAX 0CO00T0 BUA.

Oobyuarougueca 00nicHbL:
3HATh

onpedenerue apuPpMETHIECKON U TEOMETPUIECKOM MTPOrPECCHH,

Gopmynsl apuPMETHUECKON U TEOMETPUUYECKOM MTPOTPECCUH,

XapakmepucmuyecKkue ceoticmea apupMeTUIecKoi U TeOMETPUUECKON POTrPECCUu;

YMeThb

pacno3nasams BUJ POTPECCUH U3 TIPEJIOKEHHBIX MTOCIEI0BATENbHOCTEM;

npUMeHAmMb XapaKTEepUCTHUYECKOE CBOMCTBO, (POpMyNbl OOIIEro ujeHa M CYMMBbI MEPBBIX
HECKOJIbKHMX YJICHOB apu(METUYECKON U T€OMETPHUECKON MPOrPecCu.

[Ipy wn3ydeHUM TEMBI BBOJAUTCA IOHATUE IOCIEAOBATEIBHOCTH, PAa3bICHICTCS CMBICI
TEPMUHA «N-H YJIEH MOCJIEeI0BATEIILHOCTHY, BHIPAOATHIBACTCS YMEHHE HCIIOIb30BAaTh MHICKCHOE
o0o3HaYeHHe. DTU CBEIEHHUs] HOCSAT BCIIOMOTATENbHBIM XapaKTep U UCHOJIB3YIOTCS IS U3yUYCHHS
apuMeTHIECKON U TeOMETPHUECKON TPOTPECCHH.

Pabotas ¢ popmynaMu n-co 4iaeHa U CyMMBI NIEPBBIX /1 YICHOB MPOTPECCHA, IOMHMO CBOETO
OCHOBHOTO  HAa3HAu€HUs, IIO3BOJSET  HEOJHOKPAaTHO  BO3BPAIATbCSl K BBIYUCIICHUSM,
TOXECTBEHHBIM MPe0Opa30BaHUIM, PEIICHUIO YPABHEHU, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcsi XapakTepUCTUYECKHE CBOMCTBA apU(METHYECKOH M TEOMETPUYECKOM
IIPOrPECCUI, UTO TIO3BOJISIET PACIIUPUTH KPYT MpejiaraeéMblx 3aau.

5.9/1eMeHThl KOMOMHATOPUKH M TeopuHu BeposiTHoOcTeil (14 yacoB)

[Tpumeps! komOuHaTopHBIX 3a1a4. [lepecranoBku. Pasmemmenus. Coueranus. OTHOCUTENbHAS
4acToTa cly4yaitHOTo cOObITHS. BepoITHOCTh paBHOBO3MOXHBIX COOBITHH.

OcHogHas yenvb - O3HAKOMHUTH OOYYaIOLIUXCS C MOHSATHSMHM IEPECTAaHOBKH, pa3MEIICHUs,
COYETAaHUs] M COOTBETCTBYIOLIMMH (opMynaMu Ui MojcueTa HMX 4YHCIa; BBECTH IOHATHE
OTHOCHUTEIIbHOM YaCTOTHI U BEPOSTHOCTU CITYHYailHOTO COOBITHSI.

Ooyuarowuecs 0014CHbL:
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3HATh

KOMOUHAmopHoe TIPaBUII0 YMHOKCHMUS,

@opmynel U IOACYETA YHCIIa IEPECTAaHOBOK, Pa3MEIIEHUI U COYeTaHHH,

onpeodeneHue CIy4alHOrO COOBITHS, OTHOCUTEIbHOM YacTOThl U BEPOATHOCTU CIIy4yailHOTo
COOBITHS,

cmamucmuyeckutl M Kiaccudeckuti TIOIXOJ K OIPENeNIeHUI0 BEPOATHOCTH CIYYaiHOTO
COOBITHS;

YMeTh

pewams KOMOMHATOPHBIE 3a7a4H,

HAaxoO0umv 4acTOTy U BEPOSATHOCTb CIIy4aifHOIO COOBITHS,

pewams KOMOWHATOPHBIE 3a/ladd IIyTeM CHCTEeMaTHYeCKOro Tepedopa BO3MOXKHBIX
BapUaHTOB, a TaKXe C HCIOJb30BAaHHUEM IpaBWJIa YMHOXXCHMS, BBIUUCIATH CpeJHEE 3HAYCHUE
PE3yNbTaToOB U3MEPEHUH.

HAxXoO0ums 9acTOTy COBEPIICHUS COOBITHS, HCIIOJIb3Ysl COOCTBEHHBIC HAOIONCHUS U TOTOBBIC
CTaTUCTUYECKHUE JTAHHBIC, HAXOAUTh BEPOSITHOCTH CITy4alfHBIX COOBITUI B MPOCTEHIINX CIydasX.

W3yueHne TeMbl HAUMHAETCS ¢ PELICHUs IPOCTEHIINX 3a/1a4, B KOTOPBIX TPEOyeTCsl COCTaBUTh
T€ WIM WHBbIE KOMOWHAIIMM SJIEMEHTOB W IOJCYMTATh MX YHCIO. Pa3zbsicHAeTCs KOMOWHATOpHOE
NpPaBUIO YMHOXKEHHS, KOTOPOE MCIIONIb3yeTCsl B JalibHEHIeM Ipu BbiBoje (GopMmyn Juist mojacyera
YyHuciia epeCcTaHOBOK, pa3MEIICHUN U COYETaHU M.

[Ipu u3ydeHUM AaHHOTO MarepHuaja HeoOXOJUMO OOpaTUTh BHMMaHUE OOYyYarOIIUXCS Ha
pasinyMe MOHATUH «pa3MEIIeHue» U «coueTaHHe», CPOPMUPOBATh Y HUX YMEHHUE OINpPENeiTh, O
KaKkoM BHJIe KOMOWHAIIMA UET pedb B 3a1a4e.

B nanHoii Teme oOydwaromuecsi 3HAKOMSTCS C Ha4aJbHBIMH CBEICHUSMH W3 TEOPHUHU
BEpOATHOCTEH. BBomATCS MOHATHS  «CilydyallHOE COOBITHE», «OTHOCHTEJNbHAs 4acToTay,
«BEpPOSITHOCTh  CiIy4yailHOro coObITHUs». PaccmarpuBaroTcs CTAaTUCTHUYECKMH M KJIACCUYECKUM
MOJXOABI K ONPEAETICHUI0 BEPOSTHOCTH ClydyailHOro coObiTusl. BakHO 0oOparuTh BHHUMaHHE
00y4aroLMXcs Ha TO, YTO KIACCHUYECKOE OINpPEJeIEHUE BEPOATHOCTH MOXKHO IPUMEHSATh TOJIBKO K
TAaKUM MOJIEJISIM PEasIbHBIX COOBITHH, B KOTOPBIX BCE UCXO/BI SBIISIOTCS PABHOBO3MO)KHBIMH.

6.00001menne U cUCTEeMATH3AIUs IPOTPAMMHOI0 MaTepraJsa o MareMaruke 3a S - 10 kiaaccnl
(32 yaca).

Ooyuarowuecs 001>cHbL:
3HATD
npasuia BHITIOTHEHHsI Tpeo0pa30BaHus pallMOHANBHBIX BRIPAXKEHUH (BBIOIHEHUE NEHCTBUH,
MIpUBEICHNE TIOA00HBIX ClIaraeMbIX, Pa3JIOKEHNUE HA MHOXKHUTEIH, JCHCTBHSI ¢ KOPHSIMU);
MemoObl PEUICHUS YPaBHEHHWM U WX CHCTEM, METOMBI PEIICHHs] HEPAaBEHCTB M HX CHUCTEM,
onpeodenenus (QyHKIUsA, 007aCTh ONPEACIICHHS, MHOXKECTBO 3HAYCHHUH (PYHKITUN);
onpeoeneHue apupMeTHIECKOI U TCOMETPHYECKOW  TPOTrpecCHH, bopmyIHL,
XapaKTePUCTUYECKHUE CBOMCTBA apu(METHIECKON 1 TeOMETPUUYECKOM MTPOTPECCHH,
aneopummsl peUICeHUs 3a7ad Ha MPOLEHTHI, JBUXKEHHE, paldoTy, KOHUEHTPALUHU, CMECH U
CIUTaBBI, npasuia HaxXoXKJICHUS BEPOSITHOCTH PAaBHOBO3MOXHBIX COOBITHIH, KOMOMHATOPHOE MTPABUIIO
YMHOKEHHUS,
¢opmynsl U1 TIOJICUETA YKCIIA TIEPECTaHOBOK, pa3MEIIeHUI U COYETaHMIA;

YMETD
BblNOJIHAMb Hp606p330BaHI/I}I palluOHAJIbHBIX BLIpa)I(eHI/Iﬁ n BBIpa)KeHPIfI, COACPIKAIUX
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KBaJIpaTHbIE KOPHU;

pewams Pa3IudHble BUbl YPABHEHUH U UX CUCTEM Pa3IUYHBIMU criocoOamy,

peuiams HEPABEHCTBA U UX CUCTEMBbI Pa3JINYHBIMU CLIOCO0AMHU, pewams

TEKCTOBBIE 3a7a4H,

npuMenAmb XapaKTepUCTUUECKOE CBOMCTBO, (POPMYIIbI OOILEro WieHa U CyMMBbI IEPBBIX
HECKOJIbKHX YWICHOB apU(PMETUIECKON U TE€OMETPUIECKOM MPOrPECCUr; yMensb CTPOUTh TpaduKu
3JIEMEHTAPHbBIX (YHKLUH.

B pe3yabrare uzyuenusi Kypca ajareopnl 7-10 kiaccoB o0y4yaromuecst J0J1KHbI:
3HATH/NIOHUMAThH

. CYLLECTBO MOHATHS MAaTEMaTUYECKOTO JOKA3aTeIbCTBA; IPUMEPHI 10KA3aTENbCTB;

. CYILLECTBO MOHATHUS AJITOPUTMA; IPUMEPHI AITOPUTMOB;

. KaK HCIOJIb3YIOTCSl MaTeMaTHueckue popMyJlibl, ypaBHEHUS U HEPABEHCTBA; IPUMEPHI UX
MIPUMEHEHHUS JUIsl PEIICHNS] MaTEMAaTUUYECKUX U IPAKTUUECKUX 3a/1ay;

. KaK MareMaTu4ecKH OompesieleHHble (YHKIUU MOTYT OIIMCHIBATh pPeajibHbIE 3aBUCUMOCTH;
IPUBOAUTD IIPUMEPHI TAKOTO OMUCAHMUS;

. KaK NOTPeOHOCTH MPAKTUKH MTPUBEIN MaTEMAaTHYECKYIO HAyKy K HEOOXOIUMOCTH
pacIIMpEHUs MOHATUS YHCIIA;

. BEPOSATHOCTHBIM XapaKTep MHOTUMX 3aKOHOMEPHOCTEH OKpYXKaroIlero MUpa; MpUMEpPHI

CTaTUCTUYECKHUX 3aKOHOMEPHOCTEN U BBIBOJIOB;
. CMBICII HJCaNu3alvy, IO3BOAIONICH pEIIaTh 3aJa4d pPEATbHOM JEHCTBUTEIBHOCTH
MaTeMaTH4eCKUMHU METOJIaMH, IPUMEPHI OLIMOOK, BO3HUKAIOLIUX [IPH UJI€aTU3aLUY;

YMETh
. COCTaBJIATh OyKBEHHBIE BbIPAKEHUS U (POPMYIIBI 110 YCIIOBHSIM 33/1a4;
. OCYIIECTBIATh B BBIPAKEHUSAX U (HOpMyJTax YHCIOBbIE IOACTAHOBKM M BBIOJIHSTH
COOTBETCTBYIOIIME BBIYMCIICHUS, OCYILECTBIATh IOACTAHOBKY OJHOIO BBIPDAXKEHUS B JIPYroe;
BbIpaXkaTh U3 (pOpMyJI OJJHY IEPEMEHHYIO Yepe3 OCTaIbHbIE;

. BBIIIOJIHATh OCHOBHBIEC JEHCTBUS CO CTEICHIMHM C IIJIBIMU MOKA3aTeIsIMU, C MHOTO4JICHAMU
U C aNreOpandecKuMU IPOOsSMU; BBITIOJHATH Pa3JIOKEHHE MHOTOWICHOB HA MHOXKHUTEIIH;

. BBITIOJIHATH TOXK/IECTBEHHBIC MPEOOPA30BAHMS PALIMOHATILHBIX BHIPAKCHHUI;

. NPUMEHATH CBOWCTBA apU(PMETHUECKUX KBAJAPATHBIX KOPHEW N7l BBIYMUCIICHHS 3HAYCHUN U
npeoOpa30BaHUN YUCIIOBBIX BRIPAKEHUHN, COEPIKAIINUX KBaIpaTHbIC KOPHH,

. pelare JIMHEMHbIE, KBAJAPATHBIC YPABHEHUS W PALMOHAJIbHBIC YPAaBHEHUS, CBOISAILUECS K
HUM, CUCTEMBI JIBYX JINHEUHBIX YPABHEHHUI U HECIIO)KHbIC HEJTMHEHHBIE CHCTEMBI;

. peliaTh JTMHEWHBIE U KBaJIPATHBIE HEPABEHCTBA C OAHON NEPEMEHHOM U UX CUCTEMBI;

. pelaTth TEKCTOBBIE 3a/laud alreOpamuecKrM METOIOM, MHTEPIPETUPOBATH IMONYyYCHHBIH
pE3yabTaT, MPOBOIUTE OTOOP pelIeHUH, UCXO/s U3 (POPMYITUPOBKH 33]1a4H,

. n300paxkaTh YKciia TOUKAMU Ha KOOPJMHATHOM NMpsSMOif;

. ONPEACIISITh KOOPAUHATHI TOYKHU IUIOCKOCTH, CTPOUTH TOYKHU C 3a3JaHHBIMU KOOPJIWHATAMMU;

1/1306pa>1<aTb MHO>XXCCTBO peH_IeHI/Iﬁ JIMHEHHOTO HEPaAaBCHCTBA,
° pacro3HaBaTb apI/I(l)MeTI/ILIGCKI/IC U TCOMCTPHUYCCKHE TMPOrpeCCuu, peuarb 3aga4du C
IMPUMCHCHUCM (I)OpMyJ'IBI 06H_ICFO YJICHA U CYMMBbI HCCKOJIBKUX ICPBbLIX YJICHOB;

. HAXOIWUTh 3HAUCHUS (PYHKIIMH, 3adaHHON PopMysIoii, TaOIHIIeH, rpad)uKOM T10 €€ apTyMEHTY;
HAXO/AWUTh 3HAYCHHE apryMEHTa 10 3HAUYeHHIO (PyHKIMHU, 331aHHON TpapUKOM WK TabIHIeH;
. OTIpe/IeTISATh CBOMCTBA (PYHKIMHU MO €€ rpaduky; NpUMEHSITh TpadudecKue MpeICTaBICHUS
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IIPU PELIEHUH YPABHEHUM, CUCTEM, HEPABEHCTB;
. ONMCHIBATh CBOMCTBA M3y4EeHHBIX QYHKIMH (y = kx, Tne k 20,y = kx+ b,y = X%, y = x°,

y=+x ,y=ax’ +bx+c,y=ax’+n,y=a(x - m)?), CTpouTsh ux rpaduKu; X
. IPOBOJMTH HECIIOKHBIE J0KA3aTENbCTBA, MOdy4YaTh NPOCTENIINE CIEACTBUS M3 M3BECTHBIX
WIM paHee IONYYEHHBIX YTBEPKIECHUH, OLEHHMBATh JIOTHMYECKYIO MPaBHUIBHOCTH PACCYKICHHUI,
HCTIONB30BATh MPUMEPHI I HIUTFOCTPALMH U KOHTPIPHUMEPHI JUISl ONPOBEPIKEHMS Y TBEPIKICHHUIA;

. U3BJEKAaTh MHQPOPMALMIO, NPEACTABICHHYIO B TaONUIAX, Ha JauarpaMmax, rpadukax;
COCTaBJISITh TAOIMILIbI, CTPOUTh AUArPaMMBbl U IpauKH;

. pematb KOMOMHATOpHBIE 3aJaud IIyTEM CHCTEMaTHYeCKOro Imepedopa BO3MOMKHBIX
BapUAHTOB, a TAK)KE C UCIIOJIb30BAHUEM IIPAaBUJIa YMHOKEHHUS;

. BBIUNCJIATH CPEIHNAE 3HAYCHUS PE3YNIBTaTOB U3MEPCHMUI;

. HAXOAUTh 4YacTOTy COOBITHS, HCHONB3Yysl COOCTBEHHbIE HAOMIONCHHUS ¥ TOTOBBIC
CTaTUCTUYECKUE JAHHBIE;

. HaXOJIUTh BEPOSITHOCTU CITyYalHBIX COOBITHI B MPOCTEUIINX CIyyasx;

HCMO0JIb30BATH NPUOOpPEeTeHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOM /1eATeJIbHOCTH U
NOBCEIHEBHOMW KU3HM 1JIsI:
° BBIITOJIHCHU A pvaeTOB 10 q)OpMYJ'IaM, COCTABJICHUA q)OpMYJ'I, BI)Ipa)KaIOHII/IX 3aBUCUMOCTHU

MEX]ly peaJbHbIMU BeTMUMHAMHE; HAX0XKICHUS HY>KHOU (hOpMYIIbI B CIPAaBOYHBIX MaTepHajax;

. MOJICIIMPOBAHMS TPAKTHUCCKUX CHUTyallMii W HCCIICAOBAHUU TIOCTPOCHHBIX MOJIEICH ¢
WCTIOJIb30BaHHUEM allliapara ajareopsl;

. OMMCAHUA 3aBHCHUMOCTEH MEXIy (PHU3UYECKUMHU BEIMYUHAMH COOTBETCTBYIOIIMMHU
dbopMyamMu IPH HCCISTOBAHUN HECIIOKHBIX IPAKTHYECKUX CUTYAIHIA;

. UHTEPIIpEeTaNy Ipa(UKOB peaTbHBIX 3aBUCUMOCTEH MEXKIY BETHUYNHAMHU.

. BBICTpanBaHUs apryMEHTallMU TpU JOKa3aTeabCcTBe (B (popMe MOHOJIOTa U TUANIOTa);

. pacIro3HaBaHMs JIOTHYECKH HEKOPPEKTHBIX PACCYXKICHMIA;

* 3aIlIMCU MAaTCMATHUUYCCKUX YTBepﬁ(HeHHﬁ, J0Ka3aTcIbCTB,

. aHaJM3a pPealbHbIX YHCIIOBBIX JAaHHBIX, IMPEACTABICHHBIX B BHUIC AUarpamm, rpadHKoOB,
TaOIHILI;

b peH_ICHI/HI HpaKTI/I‘-IeCKI/IX 3a4a4 B HOBCGHHGBHOI\/'I nu HpO(beCCI/IOHaHLHOI\/‘I NCATCIIBHOCTU C
UCIIOJIb30BaHUEM JCHCTBHIA C 4YHCIAMH, IPOIEHTOB, JJIMH, IUIOIIaAeH, OOBEMOB, BpEMCHH,
CKOpOCTH,

. pelieHus ydeOHBIX M MPaKTUYEeCKUX 3a/ad, TPeOYyIIUX CHCTeMaTHYecKoro mepedbopa
BapHAHTOB;

. CPaBHEHHMs IIaHCOB HACTYIUIEHMSI CIIydalHBIX COOBITHI, OLIEHKHU BEPOSITHOCTU CIy4alHOTIO

COOBITHS B MPAKTUYCCKUX CUTYyAlUAX, COIIOCTABICHUA MOICIIN C peaHbHOﬁ CI/ITyaL[I/IeI‘/’I;
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VI.PACITPEJEJIEHUE YYEBHOI'O MATEPHUAJIA 110 TEMAM

C y4eToM pa3OueHusi X HA JIOTMYECKHU 3aBepPLIEHHbIEe 0J10KHM 3HAHUI (IIOATEMBI)
KosinyecTBO KOHTPOJIBLHBIX PadoT

Ao Kon-60
wh H3yuaemuvlii mamepuan Kon-60 uacos KOHMPONbHBIX
paoom
7 knacce 136 10
1 O06o0menne W  cUCTEeMATU3alMsi NPOrPaMMHOIO 6 1 (JIKP)
MaTepuaJjia 3a Kypc 5-6 kiaccoB
2 | BolpaxkeHue, TOK1eCTBA, YPABHEHHS 26 2
- Beipaxxenns. ToxkaecTsa. 12 1
- YpaBHEHUS 14 1
3 DOyHKIHN 14 1
4 CTeneHb ¢ HATYPAJbHBIM MOKa3aTeJleM 17 1
5 MHOro4J1eHbI 18 1
6 D opMYyJIbl COKPAIEHHOT0 YMHOKEHHSA 42 3
- QOpPMYIILI COKPAIIEHHOTO YMHOKCHHUS 23 2
- [IpeoOpa3zoBaHue 1EIBIX BBIPAKSHUM 19 1
7 |O0o0meHHe W  CUCTEeMATH3alUsi TMPOrPaMMHOIO 13 1 (TKP)
MarepuaJja 3a 7 Kjacca

JKP — nuarnoctuueckast KoHTposnbHas padota; ['KP — romoBas konTposnbpHas padoTa.

No . Konmponvnoie
Wi H3yuaemutit mamepuan Kon-60 uacos paGomol
8 kaacce 136 11
1 O0o0menne ®  cucTeMaru3anus MNPOrpaMMHOIO 7 1 (JIKP)
MaTepHuaJa no MareMaTuke 3a 7 KJjace
2 | CucteMbl JIMHEHHBIX YPABHEHUI 27 2
-CHucTeMBbl JIMHEWHBIX YpaBHEHUH 14 1
-Pemenune 3a1a4 ¢ NOMOILBIO CUCTEM YPaBHEHHI 13 1
3 PanmuonajanHbIe IpOOH 32 2
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No . Konmponvnuie
. H3ylmeMbm Mmamepuan Kon-60 uacos pa6ombt
- CymMMa ¥ pa3HOCTh PallMOHAJIBHBIX JIpO0eH 16 1
- IIpon3BeneHne U YacTHOE ApOOeEi 16 1
4 | KBaapaTHble KOPHU 40 3
- ApudmeTnueckuii KBaJIpaTHbIH KOPEHb 14 1
- CBoiicTBa apu(pMETHICCKOTO KBAAPATHOTO KOPHS 12 1
-IIlppumenenue CBOWCTB apu(METHUECKOTO KBaJIpaTHOTO 14 ]
KOPHSI
5 | KBaapaTHble ypaBHEHUsI 22 2
- KBagparHoe ypaBHEHHE 1 €r0 KOPHU 11 1
-Pemrenue 3a/1a4 ¢ MOMOIIBIO KBAAPATHBIX YPAaBHEHUM 11 1
6 O0o0menne u  cucreMaru3auus NPOrpPaMMHOIO 8 1 (TKP)
MaTepHaJja o MareMaTuke 3a 7% kjaacc
JKP — nuarnoctuueckast koHTposbHas padota; ['KP — romoBast kontposnbHas padoTa.
No . Konmponwnuie
i H3yuaemulit mamepuan Kon-60 uacos T
9 kJs1acc 136 9
1 O0o0menne W  cUCTEeMaTU3alUMsi NPOrPaMMHOIO 10 1 (JIKP)
MaTepuaJjia no MmareMaTuke 3a kypc 8 kiaace
2 JIpoOHBbIE paHOHAJbHLIE VPABHEHU S 22 2
- JIpoOHEIe paliioHaIbHbEIC YPAaBHEHHS 11 1
-PenieHue 3a1a4 ¢ MOMOIIBIO PaIllMOHAJIBLHBIX YPABHEHHI 11 1
3 HepaBeHncTBa 32 2
- UncJI0BbIE HEPABEHCTBA U UX CBOMCTBA 12 1
- HepaBeHncTBa ¢ 01HOM IEpEMEHHOM M UX CUCTEMBI 20 1
4 |(CremeHb ¢ HeJbIM  TMOKa3aTejJeM. JJeMeHTbI 16 1
CTATHCTUKH
5 Kpagparuunas GyHKIusA 40 2
- Oynknus. CeolicTBa GyHkiumid. KBagpaTHbli TpexwieH 24 1
- KFaﬂpaTHqHaﬂ ¢byuknus. Crenennas ¢ynkuus. Kopens 16 ]
N-0¥ CTEIICHH
6 O0o0menne ®  cucreMaru3anus NPOrpaMMHOIO 16 1 (TKP)
MaTepuaJjia o MaremMaTuke 3a 8 kiaace
JKP — nuarnoctuueckasi KoHTpoibHast padora; 'KP — rogoBast koHTposibHas pabora.
N H3zyuaemviii mamepuan or-60 Konmponoreie
n/n uucoy pabomul
10 xaace 136 8
) O0o0menne ¥ cUCTEeMaTH3aUMsl MPOrPAMMHOIO 1 1 (JIKP
MaTepuaJa no MareMaTuke 3a Kypce S - 9 kiaccon (AKP)
2 |[YpaBHeHusi u HEpaBEHCTBA C OHON NEPeMEHHOM 32 2
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- YpaBHEHUs C OAHOU NIEPEMEHHOMN 20 1
- HepaBeHcTBa ¢ 0JHOM NIEpEMEHHOU 12 1
3 |YpaBHeHHS U HEPABEHCTBA C IBYMS NePeMEHHBIMHU 20 1
4 ([Iporpeccum 26 2
- ApudmeTudeckas nporpeccus 13 1
- ['eomeTpudeckas mporpeccus 13 1
6 |2JieMeHTbI KOMOMHATOPUKHU H TEOPHHU BEPOSITHOCTEH 14 1
7 |OGo0menue W cUcTeMaTH3alUs MPOrpaMMHOIO 29 1 (MKP)
MaTepuaJjia o MareMaruke 3a S - 9 Kj1accol
8 [Pe3epB 3

JKP - nuarHoctuyeckast KoHTpoibHas pabora; MKP - utorosast KOHTposbHas padboTa.
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VILIIPUMEPHOE TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O MATEPHUAJIA

7 KJaace

4 gyaca B HegeJ10, Bcero 136 yacos

Yueonuk:Makapsrue FO.H., Munmiok H.I'., Hemkos K.W. u np. / ITox pen. TensxoBckoro C.A. Anredpa. 7 kinacc. — M.: IIpocsemenue, 2016.

Kon-60
yacos

Cooepoicanue mam

epuana

Xapaxmepucmuka 0CHOBHbBIX U008 QesIMENbHOCIU YUEHUKA
(Ha ypoene yuebuvix oelcmeuil)

I yerBepTh (34 yaca)

OBOBIIEHUE U CUCTEMATHU3AIUSA ITPOTPAMMHOI'O MATEPUAJIA 110 MATEMATHKE 3A KYPC 5 — 6 KJIACCOB (64acoB)

1 JpoOHble uncna u 1eHCTBHUS HAJl HUMH HaxonuTe 3HaueHMs YHCIOBBIX BBIPAXKEHUH, COAEp)KALUX IEJble 4Yuciaa U

3 Pemenue TekcToBBIX 3a1a4 JecsATUYHbIe IpoOu. Pemarh TekcToBbIE 3aqauu, BKJIIOYAs 3a/laud, CBSI3aHHBIE C

1 Juaznocmuyeckan KOHmMponNvHaA paboma ApoOsSMH M TIPOLEHTaMH. BBIMONHATE pacueTsl 1Mo (opMyliaM, COCTaBIAThH

1 Ananuz ouasHocmuyeckol KOHMpOIbHOU padombl (hopMyIIbl, BRIpAXKAIOIINE 3aBUCUMOCTU MEX/TY PEaIbHBIMU BEIMYHMHAMH.

BBIPAYKEHUSA, TOKIECTBA, YPABHEHMUS (28 yacoB)

10 1. Beipa:kenns. ToxaecrTBa. HaxoauTs 3Hau€HUs YUCIOBBIX BBIPAKEHUMN, & TAK)KE BBIPAKEHUN C IIEPEMEHHBIMU

1 YuciioBble BEIPAKEHHUS. P YKAa3aHHBIX 3HAYEHUSAX NEepeMeHHbIX. Mcmonp3oBare 3Hakm >, <, >, <,

1 BoipaxkeHus ¢ nepeMeHHbIMU YUTaTb W COCTaBIATh JBOWHBIE HEPABEHCTBA. BBINOMHATH mpocTeilne

1 CpaBHEHME 3HAYEHUN BBIPAKCHUI npeoOpa3oBaHusl BBIPAKCHUN: TPHUBOIUTH IOAOOHBIE CllaraéMble, PacKPhIBAThH

1 CBoiicTBa IeCTBUI Ha/l YUCTaMU CKOOKM B CyMME WM Pa3HOCTH BbIpaKeHUWH. Pernare nuHelHbIe ypaBHEHUS, a

2 ToxnaecTna. ToxaecTBeHHBIC npeoOpa3oBaHus | TAKXKE HECIIOKHBIE ypaBHEHMs, cCBoadmmecs K HuM. Mcnonb3oBare anmapar
BBIPAKECHUM YpPaBHEHUH Ul peELIeHMs TEKCTOBBIX 3aJad, WHTEPIPETUPOBATH PE3YIbTAT.

2 Pemenue ynpaxxHeHui Hcnonp3oBaTh  mpocTeiiMe  CTaTUCTUYECKHWE  XapaKTepUCTHKU  (cpenHee

1 Konmponwvnas paboma apupMeTHyecKoe, pasMax, MOJAa, MeJIuaHa) IS aHajuu3a psjga JaHHBIX B

1 Ananuz KoumposbHou pabombi HECJIOKHBIX CUTYaIUsX.

18 2. YpaBHeHUst

1 VYpaBHEHHE U €70 KOPHU

4 JInHeitHOe ypaBHEHHE C OJHON EPEMEHHOMN

4 Pemenue 3a1a4 ¢ moMoIbl0 YpaBHEHHM

1 Cpennee apudMeTHIECKOE, pa3Max M Moza
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Kon-60 e — Xapakmepucmuka 0CHOBHbIX 8U008 OeamMeNbHOCMU Y4eHUKA
uacos (Ha yposHe yueOHbIX Oeticmauii)
1 MenaunaHa Kak CTaTUCTUYECKAs XapaKTePUCTHKA
5 Pemienne 3agau
1 Konmponvnasn paboma
1 Ananusz KOHMpoaLHOU pabomwi
II yerBepTh (30 Yacos)
OYHKIHWU (13 yacoB)

1 Uro Takoe (ynkmusa. Beruucnenue 3HadeHuil GyHKIWY | Beraucnare 3HadeHus (QyHKIUH, 3aaHHBIX (OPMYITaMH, COCTABISATH TaOIUIIBI

no opmyine 3HaueHui ¢pynkuuit. [lo rpaduky GyHKINN HAXOIUTH €€ 3HAYSHHE TI0 U3BECTHOMY
2 I'padux Qpynkunn 3HAYEHMIO apryMeHTa U peliaTh oopaTHyto 3a1ayy. CTpOUTh U UHTEPIIPETHPOBATH
1 [Tpsimasi mpOTMOPIIMOHATHHOCTD U €€ TpaduK rpaduky mpsSMoii ponopIuoHanbHOCTH. CTPOUTH U UHTEPIIPETUPOBATH TPaPUKU
4 Jluneiinas QyHkus u ee rpaduk nuHerHoW (¢yHkuuu. IloHumarh, kak BiIuseT 3HaK kodddunumeHta k Ha
3 Pemenue 3amaq . y=kx
1 Konmponsnas pasoma pacnojokKeHue B KOOPAMHATHOM IJIOCKOCTH rpaduka ¢GyHKIHU , The
1 Ananuz konmponvHot pabomoi k#0  Mouumars, xax 3aBucuT OT 3HaueHnit k u b B3anMHOE pacnoioKeHue

rpadukoB AByX JuHEHHBIX (yHKUMA. MHTepnperupoBaTh rpaduKu peanbHBIX
3aBHCHMOCTEH, ONUCHIBAEMBIX (OPMYIIaMHU BHAA 7 ke ytne k#0 4 V= ke +b
CTEIIEHDb C HATYPAJIbHBIM ITOKA3ATEJIEM (17 yacoB)

1 OrnpezenieHne CTENIEHN C HaTypabHBIM MOKa3aTeleM . n
5 VMHOKEHNE U AeJeHIe CTeeHeil Bbruncisite 3HadeHus BbIpakeHud Buma 4, rae a — MPOM3BOJIHOE YHCIIO, H—
o) Bo3Be/ieHue B CTEMCHD TPON3BEICHNS U CTETICHHU HaTypabHOE 4UCIO. ®opMynupoBaTh, 3alKUCHIBaTh B CUMBOJIMYECKOWH (opme u
1 OJIHOWIEH ¥ €T CTAHAAPTHBIH BI 00OCHOBBIBaTh CBOWCTBA CTENEHUW C HATypalbHBIM IOKa3areneM. lIpumMeHsTh
) VMHOXKCHIHE OIHOWICHOB. BosBeieHme ommouwicHa B|CBOMCTBO CTCMCHHM LA npeoOpa3oBaHus BhIpaKEHUHN. BBIMOIHATH YMHOXKEHUE U

CTeHeHD. JICJICHUE CTENEHEN C HaTypajbHBIM IIOKa3aTelieM. BBINONHATH BO3BEIECHUE B
) o 3 CTENEeHb NPOU3BENCHUS W CTENEHU. BBIMONHATH YMHOKEHHE OIHOYICHOB U
5 OyHKINA Y=X un V=% nux rpaduxu . y=x2
| Pelttenne 3a1a4 BO3BEJCHHE OJHOWICHOB B cTeneHb. CTpouth rpaduxu ¢GyHKIMA u
1 Konmponwvnas paboma

Ananusz KOHMpoaLHOU pabomwi
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Kon-60 Xapakmepucmuka 0CHOBHbIX 8U008 OeamMeNbHOCMU Y4eHUKA
Cooepoicanue mamepuana y .
uacos (Ha yposHe yueOHbIX Oeticmauii)
»=x" Ppemars rpaduyecKu ypaBHEHHUs BUIA x* =kx+b , x’ =kx+b ,rae ku
b — HEKOTOPBIE UnCIIa
III yeTBepTH (44 yaca)
MHOT'OYJIEHBI (19 yacos)
1 MHorouseH 1 ero CTaHAapTHBIN BU 3anuchiBaTh MHOTOYJIEH B CTaHIAPTHOM BHJE, OMPEICNATh CTETIeHb MHOTOUJICHA.
1 CnoxeHre U BEIYNTAaHUE MHOTOYJICHOB BrInonHATE CllOKeHHE W BBIYMTAHHME MHOTOWICHOB, YMHOXEHHE OJHOYJICHA Ha
1 [Ipou3sBeneHre OTHOUIIEHA U MHOTOUJIEHA MHOTOWIEH W MHOTOYJIEHA Ha MHOTOWJIEH. BHIMONMHATH pa3nokeHHe MHOTOWJIECHA
3 Brinecenue o01Iero MHOKHUTEIS 3a CKOOKH Ha MHOXWTEIHM, HCIONb3ys BBIHECEHHE MHOXHTENS 3a CKOOKHM U CIOCOOOM
4 YMHOXEeHHE MHOTOUYJIEHa HA MHOTOYJIEH rpynnupoBkd. [IpuMeHsTh AEWCTBHS C  MHOTOWIEHAMH TPH  PEIICHUU
2 PaznmojkeHre MHOTOWICHA Ha MHOXHUTEIHM CIOCOOOM | pa3HOOOpPa3HBIX 3a7a4, B YACTHOCTH MPHU PEIICHUH TEKCTOBBIX 33134 C MTOMOIIBIO
TPyIIHPOBKU ypaBHEHUH
5 Pewenne 3amau
1 Konmponvnaa paboma
1 Ananusz KOHMpoALHOU pabomwi
®OPMYVYIJIbI COKPAIIEHHOTI'O YMHOKEHUA (43 yaca)
25 1. ®opMyJabLI COKPAIIEHHOT0 YMHOKEHHUS
3 BosBenenue B KBajpaT U B KyO CyMMBI U Pa3HOCTHU JIBYX | 3HaTh OPMYIIBI COKPAIICHHOTO YMHOXKEHUS, MPUMEHSITh UX B IPEOOpa3OBaHUIX
BBIPKCHHI LENbIX BBIPAXKEHUI B MHOTOUYJIEHBI, a TAaKXe U Pa3jokKEeHHUsS MHOTOYWIEHOB Ha
3 PasnokeHne Ha MHOXHTENH C MOMOIIBI0 (opMys| MHOKUTENH. VICIONBb30BaTh pa3iMyHbIe MPEeoOpPa30BAHMS IENTBIX BBIPAKCHUH TIPH
KBaJipara CyMMBbI U KBajipaTa pa3HOCTH pElIeHUH YpaBHEHMI, T0Ka3aTelbCTBE TOXKIECTB, B 3a/Jadyax Ha JACIUMOCTb, B
3 YMHOKEHHE pa3HOCTH JIBYX BBIPAXKEHUHN HA UX CyMMY BBIYUCJICHUH 3HAUEHUM HEKOTOPBIX BHIPAXKEHUM C MOMOIIBIO KaJIbKYIATOPA.
3 PasnoxxeHune pa3HOCTH KBaJApaTOB HA MHOKHUTEIU
3 PaznoxeHue Ha MHOXKUTENIN CyMMBI B Pa3HOCTH KyOOB
6 Pemrenue 3amau
2 Konmponvnasa paboma
2 Ananuz KoHmpoavHou pabomoi

IV 4yeTrBepTh (28 yacoB)
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Kon-60 Xapaxmepucmuka 0CHOBHbIX U008 OesIMeNbHOCIU YYUEHUKA
Cooeporcanue mamepuana N .
4acos (Ha yposHe yueOHbIX Oeticmauii)
18 2. IlpeoOpa3oBanue HeJbLIX BLIPAKEHUH
6 [IpeobpaszoBaHue 1ENOTO BHIPAKEHUSI B MHOTOWIICH 3HaTh (HOPMYIBI COKPAIIEHHOTO YMHOXXEHUS, TPUMEHATh UX B MPeoOpa3zoBaHUSIX
6 [TpuMeHEeHHEe Pa3IMIHBIX CIIOCOOOB JUTS Pa3JI0KECHUS Ha | IEJBIX BBIPAKEHUH B MHOTOWICHBI, a TaKXe IS Pa3JIOKEHUS MHOTOYICHOB Ha
MHOKUTEIH MHOKUTENU. Vcronb30BaTh pa3iuyHble MPeoOpa3oBaHus IENbIX BRIPAKECHUN MPU
4 Pemrenne 3amau pelIeHNN YpaBHCHHIA, TOKA3aTeIbCTBE TOXKICCTB, B 3aJa4ax HA JCIUMOCTH, B
1 Koumponwvnan paboma BBIYMCIICHUH 3HAYCHUI HEKOTOPBIX BRIPAKECHHM C TIOMOIIBIO KaJIbKYJIATOPA.

Ananuz KoHmponvHol pabomol

OBOBIHIEHUE U CUCTEMATU3ALUSA IPOT'PAMMHOI'O MATEPHUAJIA 11O MATEMATHUKE 3A 7 KJIACC (10 yacoB)

VYpoku 00O0OIIEHUS M CHCTEMATH3AIMH MPOrPaMMHOIO
Marepuaa

Tooosasn konmponvuas paboma

Ananuz KoHmpoavHou pabomoi

O06o0mmarmui ypok

HaxoauTs 3Hau€HUs YUCIOBBIX BBIPAKEHUMN, & TAK)KE BBIPAXKEHUN C IEPEMEHHBIMU
IPU  YKa3aHHBIX  3HAUEHMSIX  IEPEMEHHBIX.  BBINONHATE  mpocTeifmue
npeoOpa3oBaHUsl BBIPAKEHUH: MPHUBOAUTH IMONOOHBIE CllaraeMble, pPacKpHIBaTh
CKOOKM B CyMMe€ WJIM Pa3HOCTH BbIpakeHHH. M crmonp30BaTh anmapar ypaBHEHUN
JUIL peUIeHHsT TEKCTOBBIX 3a/ad, HHTEPIPETHPOBATh pe3yJbTaTl. BhIYHCIATH
3HaueHUs (YHKIUH, 3aJaHHBIX (OPMYJIOH, COCTaBIATH TaOMUIBI 3HAYEHUU
¢yukuuit. [lo rpaduky QyHKIMM HAXOAWTH 3HAUYCHHE (DYHKIMU IO U3BECTHOMY
3HAUEHUIO apryMeHTa U pelarb o0paTHyto 3a1a4dy. [IpuMeHsaTh CBOMCTBO CcTENeHn
s npeoOpa3oBaHHs  BblpakeHUH. IlpumeHsATh  (OpPMYNBI  COKPALIEHHOTO
YMHOXEHMsI IIPU INPeoOpa30BaHUU LEbIX BBIPAXKEHUH B MHOTOWIEHBl M IPHU
pasnokeHMH Ha MHOXuTenu. Ilpumensats rpaduueckuii cmoco0, cnocod
IIOZICTAHOBKH U CIIOCOO CIIOKEHMsI IIPU PEIIEHUH CUCTEM JIMHEHHBIX YPAaBHEHUH C
JIBYMsI IEPEMEHHBIMHU.
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4 yacaB H

8 kiacce

enenaro, scero 136 yacos

VYueonuk: Makaperaes 0. H., Mungrox H.I'., Hemxos K.M. u np. / Ilox pen. Teaaxosckoro C.A. Aareopa. 8 ximacc. — M.: Ilpocsemenue, 2016.

Kon-60
yacos

Xapakmepucmuka OCHOBHbBIX 8UO008 OesIMenbHOCMU Y4Y€eHUKa

Cooeporcanue mamepuana

(1a ypoene yuebnvix oelucmeuil)

I yerBepTh (34 yaca)

OBOBHIEHUE U CUCTEMATHU3ALUA TIPOT'PAMMHOI'O MATEPHUAJIA ITO MATEMATHUKE 3A 7 KJIACC (7 yacoB)

2 BwipaxeHwusi, TOX/A€CTBA, YPABHEHHUS BrIoONMHAT,  pa3nokeHWe MHOTOWICHOB Ha MHOXUTENH. 3HATh (OpMYIIbI
3 Pemienne TekcTOBBIX 3a1a4 COKpAILICHHOTO YMHOXXEHUsA. Pemarb cucTeMbl ABYX JMHEWHBIX YpaBHEHHI.
1 Vluaznocmuueckana konmponvnasa paboma Crpouts rpaduku ¢yHKIui. PemaTrs TeKCTOBBIC 3a1a4H.
1 Ananuz OuazcHocmu4eckol KOHmpoibHOoU pabombl

CUCTEMbI IMHEUHBIX YPAHHEHUWMU (27 1acoB)
14 1.CucteMbl JIMHEHHBIX YPABHEHM
1 JIuneliHoe ypaBHEHHE C IByMsI IEPEMEHHBIMHU Ornpenenarb, ABISETCS JIM Mapa YUCEJ PELICHWEM JIaHHOTO YpaBHEHUS C ABYMs
2 |I'paduk TUHEHHOTO YpaBHEHUS C IBYMS MTEPEMEHHBIMU nepeMeHHbIMH. HaxomuTh myTem Tmiepebopa Ieible pPEImIeHUs JTHHEHHOTO
2 |CHCTCMEI JHHCHHbIX YDABHCHHH C ABYMS [IPEMCHHBIMH paBHEHUS ¢ JAByMs nepeMeHHbIMU. CTpOUTH TpaduK YpaBHCHUS ax+by=c rae
2 |Cnmoco6 moxcraHOBKH y Y ' y ’
2 |Croco0 croxxeHus a#0 ym b#0 Ppemars rpadU4ecKUM CHOCOOOM CHCTEMBbl JIMHEWHBIX
3 Peurenne 3agaq MIEPEMEHHBIX C IBYMs TIepeMEHHBIMU. [[pUMEHSTh croco0 TOACTAHOBKH U CTIIOCO0
1 Konmponsnaa paboma CJIO’KEHHMS TIPU PEIICHUN CUCTEM JIMHEWHBIX YPABHEHHH C IBYMS IEPEMEHHBIMH.
1 |Ananuz koumponvHou pabomel
13 2. Pemrenne 3a1a4 ¢ NOMOIIbIO CHCTEM YPaBHEHMI
6  |Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPAaBHEHHI .
5 Pelienne 3a1ay Pemmare TekcTOBBIE 3aa4H, UCTIONB3YSI B KAYECTBE alreOpanueckoil Moaenu
1 Konmponsnas paboma cuctemy ypaBHeHUl. IHTEpIpeTupoBaTh pe3yJbTar, MOJIYYEHHbBIA MPU PEIICHUT

CHUCTCMBI
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Kon-60
yacos

Cooepoicanue mamepuana

Xapakmepucmuxa 0CHOBHbIX 8UO08 OeAMeNbHOCMU YUeHUKA
(Ha ypoeHe yueOHbIX Oelicmauill)

Ananuz KOHMponbHOU pabomuol

II yerBepTH (30 YacoB)

PAITMOHAJIBHBIE TPOBH (30 yacos)

14 . dopMyIUpOBaTh OCHOBHOE CBOMCTBO PAIIMOHAIIBHOW JAPOOH W MPUMEHSTH €T0 IS
1. CymMa ¥ pa3HoCTh pallMOHAJbHBIX Apoleii 9
npeoOpazoBanusi poOeil. BBIMOTHATE CIOXKEHWE, BBHIYMTAHUE, YMHOXCHHE,
1 PanmoHanbHbIE BRIpaKEHUS M
. . JIeJIeHHEe palroHalIbHBIX JApo0Oel, a TakXke BO3BeIEeHHE JpOOM B CTEIEHb.
2 OcHoBHOE cBOKCTBO Apoou. CokpatneHue apooei o
9 BrInonHATE paznudHbIe MpeoOpa3oBaHus palliOHATBHBIX BBIPAKEHUH, T0KA3HIBATh
1 CnoxeHue W BBIYMTAHUE JpOOEH C  OAMHAKOBBIMH v
3HaMEeHaTesIMU y==
5 |Cimoxenue ¥  BblYMTAaHHE Jpo0OCii €  Pa3HBIMHU|TOXKIECTBA. 3HATH CBOMCTBA (DYHKIMU x k=0, YMETb CTPOUTH €€ rpaduk.
3HaMEeHaTeNsIMU
3 |Pemenue 3amau
1 Konmponvnasa paboma
1 AHGU3 KOHMPONLHOU PabOMbl
16 N
2. Ilpon3Benenne M 9acTHOE ApPoOeit
2 Ymuoxenue npobeii. Bo3senenue npobu B cTeneHn
2 |denenue npobeii
5 [IpeoOpazoBanue parmoHaIbHBIX BEIPAKEHUN
_k
) .
3 OyHKIUA X 1 ee rpadukx
1 Pemenue 3amau
1 Konmponvhas paboma
Ananus xonmpoaviou pabomol
II1 yeTBepTh (44 yaca)
KBAJIPATHBIE KOPHMU (44 yaca)
16 [TpuBoANT, TpUMEpHl PAlMOHANBHBIX M HPpPalMOHANBHBIX uHcenl. Haxomautsb

1. Apupmernyecknii KBaApaTHbI KOpPeHb

3HaYEHUs apuPMETHUSCKUX KBAJPATHBIX KOPHEH, MCIIONIB3Yys TPH HEOOXOAMMOCTH
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Kon-60
yacos

Cooepoicanue mamepuana

Xapakmepucmuxa 0CHOBHbIX 8UO08 OeAMeNbHOCMU YUeHUKA
(Ha ypoeHe yueOHbIX Oelicmauill)

p—

—_— N DN

Panumonanensie yncna. UppaunoHaibHbIE YHCIIA
KBanpatHeie kopHH. ApudMETHYECKUN  KBaJpaTHBIN
KOpPEHb

2 _
VpaBuenne ¥ =4
HaXO)K)IeHI/Ie HpI/I6.]'H/I)KeHHOFO S3HAYCHUA KBaApaTHOIO
KOPHSI

®ynknus Y Vax u ee rpaduk
Pemenue 3amau

Konmponvnasa paboma
AHaGnU3 KOHMPONLHOU PabOMbl

2. CBoiicTBa apu(PMeTHIECKOr0 KBAJPATHOT0 KOPHS

—_—— N W W

KBanparHsblil KOpeHb U3 MIPOU3BEIEHUS U IpoOHU
KBazparHblil KOpEHb U3 CTENIEHU

Pemenue 3amau

Konmponvnas paboma

Ananuz KoHmpoabHou pabomoi

KambKyasaTOp. Jloka3pBaTh TEOpeMbl O KOpHE U3 TIPOU3BEICHHUS W JpoOH,

2
Va® =ldl
s

TOXKJIECTBO OPUMEHATh WX B MPEoOPa30BAHUAX BBIPAKCHHIM.
a
OcBOOOXIIaTbCS OT HPPAIMOHAIBHOCTA B 3HAMEHATENsX Apoleil Buia Vb ,

a
Vb g
. bBIHOCUTb MHOXHTECJIb 3da 3HAK KOPHA U BHOCUTH MHOXXHTECJIb 110 3HAK|
KOPH:I. Hcnons3oBarh KBaJIpaTHbIC KOPHU JJIA BbIPpAXCHHUA IICPCMCHHBIX U3

reoMmerpuueckux M Qusnueckux dopmyn. Crpouts rpapuk gyskmun Y = V¥ u
WLTIOCTPUPOBATh Ha Tpaduke e€ CBONCTBA.

16

3. [IpumeHeHue CBOMCTB apu(pMeTHYECKOTO
KBaJPATHOI'0 KOPHA

— QN

BriHecenne MHOXHUTENS Bnecenne
MHOXHUTENA MO 3HAK KOPHS

[IpeoOpa3oBanue BBIpaKEHUH, CONIEPKAIINX KBaJpaTHBIC
KOPHU.

Pemenue 3agau

Konmponvhasn paboma

Ananuz KOHmMponbHOU pabomuol

34 3HAK KOpHA.
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Kon-60 Xapakmepucmuxa 0CHOBHbIX 8UO08 OeAMeNbHOCMU YUeHUKA
Cooepoicanue mamepuana y .
4acos (Ha ypoeHe yueOHbIX Oelicmauill)
IV 4erBepTs (28 yacoB)
KBAJIPATHBIE YPABHEHUS (20 uacoB)
10 Pemate KkBazparHble aBHeHus. HaxomuTh mnoa®opoM KOpHH KBaJpaTHOTO
1. KBagapaTHoe ypaBHeHHE H €r0 KOPHHA Ap yp a ADOp p p
ypaBHEHUS, UCTIONB3ys TeopeMy Buera. MccnenoBars KBagparHoe ypaBHEHHUE IO
2 Henonnsle kBagpaTHbIE YpaBHEHUS
o JTUCKPUMHUHAHTY U KO3 PUIICHTAM.

3 ®dopmyna KopHEH KBaJpaTHOTO YpaBHEHUS

3 Pemenne ynpaxueHuit

| Konmponvnan paboma

1 Ananuz KoHmpoabHou pabdomol
1

0 2.Pemienne 3agay ¢ NOMONIBI0 KBAJPATHBIX

ypaBHEHHUH

3 Pemienue 3a1a4 ¢ momMoIbio KBaIpaTHBIX YPaBHEHUM

2 Teopema Bueta

3 Pemenue 3anau

1 Konmponvnasa paooma

1 Ananus KoHmpoabHou pabomol

OBOBIIEHUE U CUCTEMATHU3ALUSA [TIPOT'PAMMHOI'O MATEPUAJIA 11O MATEMATHKE 3A 8 KJIACC (8 yacoB)

Ypoku 00001I€HHS U CUCTEMaTHU3allMd IMPOTPAMMHOIO
Marepuaa

To0o6an konmponvhaa paboma

AHanuz KOHMpoOIbLHOU pabomol

BrINIONHATE cliojkeHre, BRIUUTAHUE, YMHOKEHHUE, ICJICHUE PallMOHATBHBIX APOOEH,
a Takke BO3BeJIEHUE IpoOM B cTemeHb. HaxomuTh 3HaueHHS apupMETHUYECKUX
KBA/IpaTHBIX KOPHEH, BBIMOJHATH MPEoOpa30BaHUs BBIPAKECHHM, COAEPKAIINX
paaukan. Pemate KBagpaTHble ypaBHeHHUs. Haxoauth mombopoM KOpHU
KBaJ[paTHOIO YpaBHEHHUsA, HUCMHOJb3ysd TeopeMy Buera. MccnenoBaTe KBaapaTHOE
ypaBHEHHE 1O JUCKPUMHHAHTy U Koddduuuentam. Pemarp apoOHbIE
pallMOHATIBHBIE YpPAaBHEHHUS, CBOJS PEUICHWE TAaKWX YPAaBHEHUM K PEIICHUIO
JUHEVHBIX Y KBAJPAaTHBIX YPaBHEHHUM C TOCIEAYIOLIUM HCKIIOYEHUEM
MOCTOPOHHUX KOpHEH. Pemare TEKCTOBbIE 3a/ayd, HCHOJb3YSd B KaueCTBE
anreOpandyeckod MOJENM KBaJpaTHbIE M JPOOHBIC palliOHAJbHBIC YPAaBHEHHS.
Pemare nuHelHbIE HEPABEHCTBA, CUCTEMbI JIMHEHMHBIX HEPABEHCTB, B TOM YHUCIIE
TAaKWX, KOTOpBIE 3aIlMCaHbl B BHJE ABOMHBIX HEpaBEHCTB. IIpMMEHATHL CBOMCTBA
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Kon-60
yacos

Cooepoicanue mamepuana

Xapakmepucmuxa 0CHOBHbIX 8UO08 OeAMeNbHOCMU YUeHUKA
(Ha ypoeHe yueOHbIX Oelicmauill)

CTEIEHH C LIEJBIM MOKa3aTesIeM NP BBITIOJHEHUN BHIYUCIICHUHN U PeoOpa3oBaHUI
BBIPAKCHUH.

9 kaace

4 yaca B Henen0, Becero 136 yacon

Yueouuk:Maxkapsrues FO.H., Munmrok H.I'., Hemkos K.1. u ap. / Hox pen. Teaaxkosckoro C.A. «Anredpa 9 kimace». — M.: [Ipocsemenne, 2016.

Kon-60
uacos

Cooeporcanue mamepuana

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesMeNbHOCIU YUEHUKA

(Ha yposHe yueOnvix Oeticmauil)

I yerBepTh (34 yaca)

OBOBIIEHUE U CUCTEMATU3ALUSA TIPOTPAMMHOI'O MATEPUAJIA 1O MATEMATHUKE 3A KYPC 8 KJIACCA (10 yacoB)

BoInonHATE cioxeHue, BBIYUTAaHUE, YMHOXKEHUE, JIEIEHNE palluOHAIBHBIX Apo0eH,
a TaKKe BO3BeACHUE ApoOM B cremeHb. Haxoauth 3HaueHHs apupMETHUECKUX
KBaJIpaTHbIX KOpPHEW, BBINOJHATH IPEOOpa3OBaHUsl BBIPAXKEHUH, COIEPIKALIUX
panukan. Pemarb kBajgpaTHble ypaBHeHus. Haxomuts mnoaOopoM  KOpHHU
KBaJIpaTHOTO YpaBHEHMs, UCHONb3ys Teopemy Buera. MccnenoBarh kBaaparHoOe
ypaBHEHHE 1O JUCKpUMHUHAHTY U Kod(p¢unuenrtam. Pemars apoOHbIe
palMOHAJIbHBIE YPAaBHEHMS, CBOJAS pELICHHE TAaKUX YpPaBHEHUN K PEILEHUIO
JUHEWHBIX M  KBaJpPaTHBIX YPAaBHEHUH C MOCIEAYIOIUM HCKIIOYEHUEM
NIOCTOPOHHUX KOpHEeH. Pemarb TekcToBbIE 3a7aud, WHCIONbB3Ysl B KauecTBE
anreOpanyecKoil MoJiesIi KBaJApaTHbIe U IPOOHbIE pallMOHAIbHbIC YPABHEHUSI.

JAPOBHBIE PAIIMOHAJIBHBIE YPABHEHUA (24 yaca)

4 BripaxeHnus, ypaBHEHMs1, CHCTEMBI YPABHEHUI

2 Pemenne TekcToBBIX 3a/1a4

1 /[uacnocmuueckan Konmpoavnas padoma

1 Ananuz ouacHocmuyecKkol KOHMpPOIbHOU pabomol
12 1. /JIpoOHbIe panuoOHAJbHBIC yPABHEHUS
10  |Pemenue npoOHBIX palliOHAIBHBIX YPaBHEHUH.

Konmponvnas paboma
AHanm3 KOHTPOJIBHOU paboTHI

Pemats 1poOHBIE pallMOHATIBHBIC YPABHEHMS, CBO/I PEIICHUE TaKUX YPaBHEHUH K
PELICHUIO JIMHEHWHBIX W KBAaJAPAaTHBIX YPAaBHEHHUM C IOCIIECIYIOUIUM HCKIFOYEHHEM
IIOCTOPOHHUX KOpHeH. Pemateh TEKCTOBbIE 3aJaud, HCHOJb3YS B KayecTBe
anreOpanvyecKoil MoJIeNI KBaJApaTHbIEC U IPOOHbIE pallMOHaIbHbIC YPAaBHEHUSI.
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Kon-60 Xapaxmepucmuxa 0CHOBHBIX 8UO08 0eaMeNbHOCIU Y4eHUKA
Cooeporcanue mamepuana » .
4acoe (Ha yposHe yueOHbIX Oeticmauii)
12 2. Pemenue 3a1a4 ¢ NOMOIIBI0 PAIIHOHAJBHBIX
yYpPaBHeHMit

5 Pemenue 3amay ¢ noMoIIbIO pallMOHAIBHBIX YPAaBHEHUI

5 Pemenue 3amau

1 Konmponvnasn paboma

1 Ananuz koumponvHou pabomol

II yerBepTsh (30 yacoB)
HEPABEHCTBA (30 uacoB)

11 (1. YncnoBble HepaBeHCTBA U HX CBOMCTBA

1 YucioBble HEPaBEHCTBA

2 CBOHCTBA YNCIIOBBIX HEPABEHCTR DopMyaMpOBaTh U JOKA3hIBATh CBOMCTBA YHCJIOBLIX HEPABEHCTB. Mcrons30B8ars
3 CnioxeHne 1 YMHOXKEHHE YHCIIOBBIX HEPABEHCTB anmapar HEpaBeHCTB Ul OLIEHKH IOIPEITHOCTH U TOYHOCTHU NMPHOIMKEHHUS.

3 Pemenne 3ana4 Haxonuth nepeceyenue u 00beMHEHNE MHOKECTB, B YACTHOCTH YHCIIOBBIX

1 Konmponvnas paboma IPOMEXYTKOB. Pelars TMHEHbIE HEPABEHCTBA. PemaTs cucTeMbl IMHEHHBIX

. HEPAaBEHCTB, B TOM YHCJIE TAKUX, KOTOPBIE 3aIIMCaHbl B BUJI€ ABOWHBIX HEPABEHCTB.

1 Ananuz konmponwbHol pabomul

19 |2. HepaBeHCTBA ¢ OHOM IEPEMEHHOI U UX CHCTEMbI

1 [Tepeceuenune n 00beTMHEHNE MHOXKECTB

2 UucioBble IPOMEKYTKU

4 Penienne HepaBeHCTB ¢ OAHON MEPEMEHHOU

5 Pemenue cucreM HEpaBEHCTB C OJHOM IIEPEMEHHOMN

5 Penrenue 3amau

1 Konmponwvnaa paboma

1 AHanusz KoumponbHoU pabomol

III yeTBepTH (44 yaca)




52

Kon-60 Xapakmepucmuka 0CHOBHbIX 8U008 0eamMeNbHOCMU Y4eHUKA
Cooeporcanue mamepuana y .
4acoe (Ha yposHe yueOHbIX Oeticmauii)
CTEIEHbB C HEJIBIM ITIOKA3ATEJIEM. JIEMEHTBI CTATUCTHUKMH (18 yacoB)
2 OmnpeneneHue CTENEHU C LEJIbIM  OTPULATEIbHBIM|3HATh OINpelesieHue M CBOWCTBA CTENEHM C LEJIbIM IokaszareneM. lIpumeHsTs
IoKa3areyneM CBOWCTBA CTENEHU C ILEIbIM II0Ka3aTeJeM IpU BBIIOJHEHUU BBIYUCICHUN U
5 CBolicTBa CTENEHU C LIEJIBIM [10KA3aTENEM npeoOpa3oBaHuM BbIpaXEHUH. VICIoab30BaTh 3alMCh YUCEN B CTAHAAPTHOM BHJE
1 CrannapTHblii BUA 4ucia JUIS BBIPAXKEHUS U CONOCTABJICHUS Pa3MEpPOB OOBEKTOB, JUIMTEIBHOCTH IPOLIECCOB
3 COop ¥ rpynIupoBKa CTATUCTUYECKUX JTaHHBIX B  OKpyxkatomeM wmupe. IlpuBoguth mnpuMepsl  pernpe3eHTaTUBHOH U
Harnsanoe TIPEJICTABIICHUE CTAaTUCTHUYECKOM|HEPEIIPE3CHTATUBHOM BBIOOPKHU. lcmonb30BaTh NpPOCTEHININE CTATUCTUYECKUE
uHpOpMaLUU XapaKTepUCTUKHU (cpeqHee apupMeTuIecKoe, pa3max, Mojia, MeMaHa) /Ui aHaIu3a
5 Pemenune 3anau psla JaHHBIX B HECIOXKHBIX CUTyanusx. V3Briekarp mHOpManmio w3 TaOIHIl
1 Konmponvnas paboma YacTOT, OpraHU30BbIBaTH HWHPOpPMAIMIO B BHJE TaOIMIl YacTOT, CTPOUTH
1 Ananuz kKoHmponavHou pabomoi UHTEpBaJIbHBIA psi. Mcrnonp30BaTh HAMISAHOE MPEICTABICHUE CTAaTUCTHYECKOM
UH(OPMAIIK B BUJIE CTOIOUATHIX U KPYTOBBIX AUArpaMM, MOJIUTOHOB, THCTOIPAMM.
KBAJIPATUYHAS ®YHKLUSI (40 yacoB)
%6 1. ®ynkuus. Croiicra dynkumii. Kpaaparnbiii Bbruncnare 3HaueHue (I)yHKuHI/E, 3aJJaHHOM (OpMYIIOM, a Takke IBYMs U Tpems
Tpexuien ¢dopmynamu. OnuchBaTh CBOWCTBA (YHKIIMM Ha OCHOBE UX rpa(bnqecmrvo
4 DynKImT, O6IacTs ONPENCICHAT U 0GNacTs sHaueHmii|PEACTABICHH. WutepnpetnpoBath  rpaduku PEabHBIX  3aBHCHMOCTEH.
byHKIHHR [Toka3pIBaTh CXEMaTHUECKU TIOJIOKEHHE Ha KOOPAWHATHOW TUIOCKOCTH TpaduKoB
. 2 2 2
5 CaoiicTBa QyHKIIHI byakmmit y = ax , y = ax + n,y = a(x — m) . Crpouts rpapux QyHKIUH
4 |KBajpaTHBIH TPEXUIIEH U €10 KOPHH 5 y = ax’ + bx + C, YMETh yKa3bIBaTh KOOPAMHATHI BEPIIUHBI Mapaboibl, €€ 0Ch
4 |Pasnoxenne KBaJpaTHOTO TPEXWIEHA Ha JIMHEHHBIC|cyyvierpuy, HampaBieHne BeTBeil napaGoibl. M306pakaTh cxeMaTHUeckn rpauk
MHOXXHTENHN noo. . . 3
7 Pelwenne 3ajad (})}IHKHI/II/I Y =X ¢ 4€THBIM B He4E€THBIM n. [loHMMaTh CMBICT 3amuceld BUIA \ﬁ,
1 Konmponvnas paboma \/E U T.J., [JI€ @ — HEKOTOPO€E Yucio0. IMETh MpeaCcTaBIeHUE O HAX0XKACHUN KOPHEN
1 Ananusz KOoHmpoabHoU pabomaoi N-0¥ CTENEHU C IIOMOIILIO KaJIbKYJISITOpa
IV yerBepTh (28 YacoB)
16

KopeHb n-0ii cTeneHu

2. KBagparuuynasa ¢ynknusa. Crenennass pyHkums.
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Kon-60 Xapakmepucmuka 0CHOBHbIX 8U008 0eamMeNbHOCMU Y4eHUKA
Cooeporcanue mamepuana y .
4acoe (Ha yposHe yueOHbIX Oeticmauii)
1 _ 2
®yukuua Y = 9| ee rpaduk u cpoiicTBa
) S S ~ alx—m)?
,  |Tpaduxn  dynxunii y= u Y
[Toctpoenue rpaduka KBagpaTUIHON QYHKITUH
3 n
s ®yukuua Y =¥

Kopens n-it crenenn

Pemenue 3anau
Konmponvnasa paboma
Ananuz KoHmponwbHoU pabomol

OBOBHIEHUE U CUCTEMATHU3ALUA TIPOT'PAMMHOI'O MATEPHUAJIA 110 MATEMATHKE 3A 9 KJIACC (12 4yacoB)

Marepuasia

[0006aa konmponvhaa paboma
Ananuz KoHmpoabHoUu pabomol
O6006maromuit ypok

ypOKI/I O606H.[CHI/I$I U CHUCTCMATU3alluu IIPpOTPaMMHOTO

HaxoguTh 3HaYeHUsT YUCIOBBIX BBIPAXKEHUM, a TaKKE BBIPAKEHUU C
NMEePEMEHHBIMU TPU YKa3aHHBIX 3HAYCHUSAX IEPEMEHHBIX. PelmiaTe TEKCTOBBIC
3amaud. BeImomHATE pacueTsl o GhopMynaM, COCTABISATh (POPMYIIBI, BBIpaXKaromiue
3aBUCHMOCTH MEXIy pEalbHBIMH BelMuuHAMH. [IpeoOpazoBbIBaTh OIHOUJICHBI,
MHOTOUJICHBI, BBIPAXKECHUS, COAEpP)KAIUE CTENEHU IEPEMEHHbIX. BBINOMHATH
npeoOpa3oBaHus IPOOHO-PANIMOHATBHBIX BBIPAKCHUH U BBIPAKEHUH, COMEPIKALTUX
KBaJIpaTHbIE KOPHU. YMETh CTPOUTH rpapuKu dJIeMEHTAPHBIX (YHKIIHIA, OMIHCHIBATh
uX cBOMcTBa. PemiaTs ypaBHEHMS, HEPABEHCTBA, X CUCTEMBI.




52



52

10 kiaace

4 yaca B Hee10, Becero 136 yacon

Yueonuk:Makaperue FO.H., Munarok H.I'., Hemkos K.W. u ap. / ITox pen. TenskoBckoro C.A. «Anredpa 9 kinacey. — M.: IIpocsemenne, 2016.

Kon-60
4aqcos

Cooepotcanue mamepuana

Xapaxkmepucmuka 0CHOBHBIX 8U006 OesTMEeNbHOCMU Y4eHUKA
(na ypoeue yuebHvlx 0eticmeuill)

I yeTBepTh (34 yaca)

OBOBHIEHUE U CUCTEMATU3AIIUA ITPOT'PAMMHOI'O MATEPHAJIA 110 MATEMATHKE 3A KYPC 5-9 KIIACCOB (12 yacoB)

3 Bripaxenusi, ypaBHEHHsI, HEpaBEHCTBA BpinmonHsaTe  CcliOKEHHME, BBIYMTAHUE, YMHOXXEHHUE, JICJICHHE palMOHAIbHBIX
2 CreneHsb ¢ 1eIbIM IT0Ka3aTelIeEM npoOel, a Takke BO3BEACHHE JpoOuM B cTeneHb. HaxoauTh 3HaYCHHS
3 KBanparuunas GpyHKmms. apuMeTHUECKNX KBAJAPATHBIX KOPHEH, BHITIONHITH MPEOOPA30BAHUS BRIPAKEHUH,
2 Penrenne TekCTOBLIX 3a1a4 colepkammx paaukan. Pemats KBajgparHele ypaBHeHHs. HaxomuTe mombopom
1 Jluaznocmuyeckas KonmpoavHas padoma KOPHHU KBaJpaTHOTO ypaBHEHUs, HUCHONb3ysd Teopemy Buera. Wccnenosarh
1 Ananuz ouaznocmuyeckor KOHMpOAIbHOU pabomvl KBaJI[paTHOE ypaBHEHHE MO JAUCKPUMHUHAHTY U Kodpduimentam. Pemars qpodHbie
palMoOHaJIbHBIE YpAaBHEHUS, CBOJS PEIICHHE TAaKUX YPaBHEHUU K pELICHUIO
JUHEHHBIX W KBAJpPaTHbIX YPAaBHEHUH C IMOCIEAYIOIHUM HCKIHYEHHEM
MOCTOPOHHUX KOpHeW. Pemiate TEKCTOBbIE 3alauyM, MCIONB3YyS B KayecTBE
anreOpandyeckod MOJENM KBaJpaTHble U JIPOOHBIE palMOHANIBHBIE YpaBHEHUS.
Pemary nvHENHbIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX HEPABEHCTB, B TOM YHUCIE
TaKWX, KOTOPBIE 3allMCaHbl B BUJI€ JIBOMHBIX HEpaBEHCTB. [IpUMeHSATH CBOWCTBA
CTENEHW C IeJIbIM [IOKa3arelieM T[pU  BBIMOJIHEHUU  BBIYUCICHHH U
npeoOpa3oBaHUM BBIpOKEHUW. BpIYuCIsITh 3HaueHWe GYHKIWW, 3aJaHHOMN
dopmynoi, a Takxke AByMs U Tpems ¢opmynamu. ONUChIBaTh CBOWCTBA (DYyHKIIMU
Ha OCHOBe UX rpaduueckoro npencrabieHus. CTpouts rpaduk GyHKIUU y = ax’ +
bx + C, ymeTh yKa3bIBaTh KOOPAUHATHI BEPIIUHBI MTapadoiIbl, €€ 0Ch CUMMETPHH,
HanpapJeHUe BETBEH mapadoJibl
YpaBHeHNsI M HEPABEHCTBA € OHOI nepeMeHHoii (32 yaca)
22 1. YpaBHeHHs ¢ OJHOM epeMeHHO
4 [lemoe ypaBHEHHE U €TO KOPHH Pewams ypasnenus mpemvoeti u uemeépmoii cmenenu ¢ NOMOWbIO PA3IOHCEHUS HA
6 JIpoOHbBIe pauoOHaIbHEIE YPABHEHHS MHOdCUmenu U 86e0eHUsi 6CHOMO2AMENbHbIX NEPEMEHHBIX, 8 YACMHOCMU Peulanmbs
8 Perrene 3a1au buxeadpammuvle ypasHenus. Pewams OpooOusie PAYUOHANbHbIE YDAGHEHUA, €6005
2 KourpobHas pagora ux K yemiM ypasHeHUusM  c nociedyioujell npogepkoi kopuetl. Pewamuo
2 Hepageencmea 6mopol Ccmenenu, UCHONb3Ys 2epaguueckue npeocmagieHus.

AHaJIM3 KOHTPOJBLHOH PabOThI
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HUcnonvzosamv memoo uHmepeanos ons PEULEHUA HECIIONCHBIX pPAUUOHATbHBIX
HEPABEHCME.

II yerBepTh (30 YacoB)
10 2. HepaBeHCTBA € 01HOM NepeMeHHOM
2 Pemenne HepaBeHCTB BTOpPOWM CTENEHHM C OAHOU
MEPEMEHHOM
3 Penienue HepaBEeHCTB METOIOM HHTEPBAJIOB
? Pemenne 3amau
1 Konmponvnas paboma
Ananuz KoHmpoabHou pabomol
YpaBHeHUsI H HEPaBEHCTBA C ABYMsI lepeMeHHbIMHU (20 yacoB)
2 VYpaBHeHUE ¢ AByMs IEPEMEHHBIMU U €ro rpaduk Crpouts rpaduku ypaBHEHUH C JBYMsI IEPEMEHHBIMU B MPOCTEHINX CITyYasX,
2 I'padpuueckuii criocoO peleHus: CUCTeM ypaBHEHUN Korja rpadukoM sBJIsieTCs npsiMasi, apadosa, runepoosia, OKpyKHOCTb.
2 Pemenue cucreM ypaBHEHUN BTOPOM CTEIIEHU Hcnonb3oBaTh ux i rpaMueckoro perieHus: CUCTEM YPaBHEHUH ¢ AByMs
3 Pemenue 3a1au ¢ IOMOILBIO CUCTEM YpaBHEHUI BTOpoil | mepeMeHHbIMU. Pemarh cnocoOoM MOJACTAHOBKM CHUCTEMBI JIByX YpPaBHEHHUH C
CTEIEHU JBYMs
3 HepageHctBa ¢ 1BymMs nepeMEHHBIMU IIEPEMEHHBIMH, B KOTOPBIX OJIHO YPaBHEHUE NIEPBOU CTEIIEHHU, a PYTroe - BTOPOU
2 CucreMbl HEpaBEHCTB C JBYMs IEPEMEHHBIMU cTeneHu. PemaTh TEKCTOBbIE 3a]a4M, UCIIOJIB3Ysl B KaUeCTBE alredpandeckon
4 Pemenne 3anau MOJIENI CUCTEMY YPAaBHEHHMI BTOPOM CTENEHU C ABYMs IIEPEMEHHBIMU; PEIIATh
1 Konrponbnas padora COCTABJICHHYI0 CUCTEMY, UHTEPIPETUPOBATh PE3YJIbTAT
1 AmHajn3 KOHTPOJBHOH PadOThI
III yeTBepTH (44 yaca)
IIporpeccuu (28 yacoB)
14 1. ApudmeTnyeckasi mporpeccust
1 ITocnenoBarensHOCTH [IpumeHsTh MHICKCHbIE OOO3HAYEHUS Ui WIEHOB IIOCJEI0BaTEIbHOCTEH.
1 Onpenenenne apupMeTHyecKon Mporpeccuu. [IpuBoauTH pUMEPHI 33aHUsI NTOCe0BaTeIbHOCTEN (POPMYIION N-roO YjeHa
3 dopmyia n-ro uieHa apupMeTuueckoi mporpeccun
2 dopMyra CyMMBI IEPBBIX T WICHOB apU(PMETHIECKOMI U peKyppeHTHOH Gopmyrnoi. Mcrmons30BaTs GOpMyYIIBI N-TO YiieHa
MIPOrPECCUU apu(pMeTHYeCKON U reOMEeTPHUUECKON POTrpecCui, CyMMBbI NIEPBBIX IT YJIEHOB
5 Pemenne 3amau apu(pMeTUYECKON U TEOMETPUUECKON IPOrPeCCuil, periarh 3a1a4u C
1 Konrponbnas padora UCIIOJIb30BaHUEM ATUX (popMy:. JloKa3bIBaTh XapaKTEPUCTHUECKOE CBOUCTBO
1 AHaJM3 KOHTPOJIBHOU PabOTHI apudMeTUIECKON U TeOMETPUIECKON rporpeccuid. Pemars 3aqaun Ha
14 2. 'eomeTpu4eckasi mporpeccust CJIO’KHBIE MPOLIEHTHI, UCIIOJIb3Ys IPU HEOOXOAMMOCTH KaJIbKYJIATOP.
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OrnpezeneHne reoMeTpHYECKO IPOTrPECCHH.

3 ®dopmyra NI-ro WieHa FeOMEeTPUUECKON IPOrpeccuun
3 ®opmyna CyMMbI NEPBBIX I YJIEHOB IE€OMETPUYECKOU

MIPOrpeECCUU
5 Pewenue 3amau
1 KonrpoJabnas paéora
1 AHaJn3 KOHTPOIHHOU PabOTHI

JjIeMeHThl KOMOMHATOPHKH M TeopuH BeposiTHocTel (16 yacoB)

1 [TpuMepsl KOMOMHATOPHBIX 33144 BrImonHATE Iepe0op BCeX BO3ZMOXKHBIX BAPHAHTOB IS MepeciéTa 0OBEKTOB
1 [IepecranoBku u  koMOuHamwmii. [IpuMeHSATh  TpaBUIO  KOMOMHATOPHOTO  YMHOXKEHHS.
1 Pazmemenus PacnioznaBatp
1 Coueranus 3a/1a4M Ha BBIUMCIIEHUE YHCIIa IEPECTAHOBOK, Pa3MEILEHNU, COUYETaHUN U
1 OTHOCHUTETBHAS YAaCTOTA CIIYyYaHOTO COOBITHUS MPUMEHSTH COOTBETCTBYIONINE (POPMYITBI. BRIUUCIISTE 4aCTOTY CIIy9aifHOTO
2 BeposiTHOCTh paBHOBO3MOXKHBIX COOBITUMN coObITHs. OLIEeHUBATh BEPOSITHOCTH CIIy4aiflHOTO COOBITHS C TIOMOIIBIO YacTOTHI,
7 Pemenue 3amau YCTAHOBJICHHOM OMBITHBIM MyTEéM. HaxonuTh BEpOATHOCTH CIy4alHOTO COOBITHS
1 KonTtpoabhasi paéora Ha
1 AHan3 KOHTPOIBHOU PabOTHI OCHOBE KJIACCUYECKOTO OIPEACIICHUs BEpPOSTHOCTH. [[pUBOIUTE IpUMEPHI

JIOCTOBEPHBIX U HEBO3MOXHBIX COOBITHI.

[IpuBoauTh nNpUMEpHl pENpPEe3CHTAaTHUBHON U HEPENPE3CHTAaTUBHON BHIOOPKHU.
Hcnonb3oBaTh  NpoOCTEHIIME  CTaTUCTUYECKHE  XapaKTEpPUCTUKU  (CpeaHee
apudMeTHueckoe, pasMax, MOAA, MenuaHa) JUId aHaldW3a psAga JaHHBIX B
HECJIOKHBIX ~ cuTyarusx. I3Biekars wuHOpManuio M3 TabiaMIl  4acToT,
OpPraHu30BBIBATh MH()OPMAIMIO B BHJE TAOIHUI] YaCTOT, CTPOUTH WHTEPBAIbHBIN
psna. VMcnonp30oBaTh HAaISAHOE INPEJCTAaBICHUE CTaTUCTHYECKON HH(oOpMaiuu B
BUJIE CTOJIOYATHIX U KPYTOBBIX IUArpamMM, MOJIMTOHOB, TUCTOIPaMM

IV 4erBepTs (28 yacoB)

OBOBHIEHUE U CUCTEMATHU3ALUA TIPOTPAMMHOI'O MATEPHUAJIA 110 MATEMATHKE 3A 5 - 10 K/TIACCBI (28 yacoB)

25

Ypoku 0000IIeHHS ¥ CHCTeMAaTU3aIliH TPOTrPaAaMMHOTO
Marepuana

Hrorosas koHTponbHas paboTa

AHanu3 KOHTPOJIBHOM paboThI

O6o0maromuii ypox

HaxonuTth 3Ha4€HUs YHUCIOBBIX BBIPAKEHUM, & TAKKE BBIPAKEHUN C
HepeMeHHbIMI/I HpI/I yKa3aHHI>IX BHAQYCHUAX HepeMeHHLIX. PCH_IaTb TCEKCTOBBIC
3a1a4ur. BBITTONHATE pacdeTsl 1o hopMysiaM, COCTABIATh (DOPMYITBI, BEIPAKAIOIIIHE
3aBUCUMOCTHU MC)K,Hy pCaJIBHI:IMI/I BCIIMYMHAMM. Hp606paBOBLIBaTB OJHOYJICHBI,
MHOTOYJICHBI, BBIPAKEHHUSA, COJCP)KAIIME CTCIICHU TIEPEMEHHBIX. BBIMONHITH
npeoOpa3oBaHusi  IpOOHO-pAllMOHANBHBIX ~ BBIPAXEHUH W BBIPAKEHHIA,
COACP KAIMX KBaJpaTHbIE KOPHH. YMETh CTPOWMTL TIpadUKH 3JIEMEHTAPHBIX
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¢GyHKIUI, omMCHIBaTH HMX CBOWCTBAa. Pemare ypaBHEHHs, HEPaBEHCTBA, HX
CUCTEMBI.




VIII.CBOJHAA TABJIMIIA IPUMEPHOI'O YYEBHOI'O IIVTAHA OCHOBHOI'O

OBILIEI'O OBPA3OBAHUA 11O MATEMATUKE

Konuuecmeo uacos
BB Knacc IlIpeomem 1 2 3 4 3a
Hazpy3Ka
uemeepmo | uemeepms | uemeepmo | uemeepmo | 200
4 yaca 7 anreOpa 34 32 44 28 136
2 Jaca 7 reoMeTpUs 17 15 22 14 68
6 JacoB 7 MaTeMaTHKa 51 45 66 42 204
4 gaca 8 anreopa 34 30 44 28 136
2 gyaca 8 TCOMETPHS 17 15 22 14 68
6 yacoB 8 MaTeMaTHKa 51 45 66 42 204
4 qaca 9 ajrebpa 34 30 44 28 136
2 4aca 9 TEOMETPUS 17 15 22 14 68
6 JacoB 9 MaTeMaTHKa 51 45 66 42 204
4 gaca 10 anrebpa 34 30 44 28 136
2 Jaca 10 TeOMETPHS 17 15 22 14 68
6 JacoB 10 MaTeMaTHKa 51 45 66 42 204
CBOIHASA TABJIHNIA ITPUMEPHOI'O KOJIMYECTBA IMCBMEHHBIX
KOHTPOJIBHBIX PABOT
Knacc IIpeomem Tuemeepmyp a m 4 Hmozo
uemeepmao uemeepmaos uemeepmob

7 AnreOpa 3 2 3 2 10

7 I'eomeTpusa 2 2 2 2 8

8 Anrebpa 3 2 3 3 11

8 I'eomeTpus 2 2 3 1 8

9 Anrebpa 3 2 2 2 9

9 T'eomeTpus 2 2 2 2 8

10 Anrebpa 3 2 3 1 9

10 T'eomeTpus 2 2 2 2 8
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IX. YYEBHO-METOINMYECKOE U MATEPUAJ/IbBHO-TEXHUYECKOE

10.

I1.

12.

13.

OBECIHHEYEHUE ITPOI'PAMMBbI

. MakaperuelO.H., MunarokH.I., HemxoBK.M. wu np. Anrebpa. 7 xmacc/ Ilom pen.

TensaxoBckoroC.A. — M.: [Ipocsemienue, 2016.

Anrebpa. 7 xmacc. Temarmueckue Ttectbl / FO.I. Hdymunwin, B.JI. Kponrays. — M.:
IIpocsewenue, 2011.

Anrebpa. Iumaktuueckue matepuainsl. 7 knacce/ JI.M.3BaBuy, JI.B. Ky3unenosa, C.b. CyBopoBa
— M.: Ilpocseuienue, 2012.

Makaperues FO.H., Munmgiok H.I., HemxoB K.M. um ap. Anre6pa. 8 xmacc/ Ilox pen.
Tensxosckoro C.A. — M.: [Ipocsemienue, 2016.

Anreopa. 8 wimacc. Temarmueckue Ttectel / FO.ILQymumem, B.JI. Kponrays. — M.:
IIpocsemenue, 2011.

Anrebpa. 8 knacc: nunaktnueckue marepuaisl / B.M.Koxos, FO.H.Makaperaes, H.I.Munmrok.
— M.: Ilpocsenienue, 2014.

Makaperue FO.H., Munmtoxk H.I., HemxoB K.M. um ap. Anrebpa. 9 xmacc / Ilox pen.
Tensxosckoro C.A. — M.: [Ipocsemenue, 2016.

Anrebpa. 9 xmacc. Temarmueckue tectel / FO.II. Jymuupeia, B.JI.Kponrayz.— M.:
IIpocsemenue, 2011.

Anrebpa. [lupmaktuueckme warepuansl. 9 kmacc / HO.H. MakapeueB, H.I.Mwunmiok,
JI.M.KopotkoBa. — M.: IIpocsemenue, 2013.

Nzyuenne anrebpsl B 7-9 wi.: mocobue s yuuteneit/HO.H.MakaperueB, H.I.Munmiox,
C.b.CyBoposa, 1.C.I1neixoBa. — M.:IIpocsemenue, 2009.

Pa3noypoBHeBbIE 3aJaHUs 17151 TEMAaTUYECKUX U UTOTOBBIX KOHTPOJIBHBIX paboT mo anredpe. 7-8
kimaccel. / JI.A.®dequenko. — 11.,2004.

Pa3HoypoBHEBbIE 3a/1aHus ISl TEMATUYECKUX U UTOTOBBIX KOHTPOJIbHBIX paboT 1o anredpe. 9
kimacc / JI.SI.@dequenko. — /1.,2004.

COopHUK 3agaHWil JJII TEMAaTHMYECKUX M HWTOTOBBIX aTrTecTanuid mo anrebpe. 7-9 kimacc/
JL.A.®emuenko. — /1.,2009.
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