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IosicHuTeJALHAA 3aNINCKA

Pabouas nporpamma pazpaboTaHa B COOTBETCTBUU C HOPMATUBHBIMU JOKYMEHTAMHU:

®enepainbHblil 3ak0H 0T 29.12.2012 ®3 No273 «O6 obpa3oBanuu B Poccuiickoit denepanumny ,

[Tpuka3z MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 12.12.2010 No1897 «O0 yrBepkaeHnn (eaepaabHOTO TOCYIapCTBEHHOTO OCHOBHOTO
o011ero 0Opa3oBaHus,

[Tpuka3z Munob6puayku Poccun ot 30.08.2013 Nol1015 «O06 yTBepskaeHUN MOPsIIKA OpraHU3alMKA U OCYIIECTBICHUS 00pa30BaTEIbHOM IEATEILHOCTH 10 O CHOBHBIM
0011e00pa3oBaTeIbHBIM MIPOrPaMMaM Ha4albHOTO O0IIEro, OCHOBHOTO OOIIEro, M CPEAHETo 00IIero o0pa3oBaHus»,

OO6pa3zoBarenpHas mporpaMma OCHOBHOTO o01ero oopasoBanus 8-9 kinaccoB ['bOY munes Ne 445 KypoptHoro pariona Cankr-IletepOypra

YueOnsiii an ['BOY numest Ne 445 wa 2017-2018 y4eOHbIiA ro1

PabGoune mporpamMmpl OCHOBHOrO 0OIIEro 00pa3oBaHUs IO anredpe COCTaBICHBI Ha OCHOBe (DYHIAMEHTAIBLHOTO sapa COJEpKaHUs OO0Iero oOpa3oBaHUS,
TpeOOBaHUIN K pe3ylibTaTaM OCHOBHOIO 0oO0IIero oOpa3oBaHUs, MPEICTaBICHHBIX B DenepaabHOM TOCYAapCTBEHHOM CTaHaapTe oO0IIero oO0pa3oBaHHsS BTOPOTO
IIOKOJIEHUS ¥ IPUMEPHOI MpOorpaMmbl IO MaTeMaTUKE OCHOBHOT'O 00111ero 00pa3oBaHUsl.

B HuX Takke yYHUTBHIBAIOTCS OCHOBHBIC HJICH M IMOJIOKEHHSI MPOTPAMMbI Pa3BUTHS U ()OPMHPOBAHUSI YHUBEPCAIBHBIX y4COHBIX JCHCTBHMA JUII OCHOBHOT'O OOIIEro
00pa3oBaHus, IPEEMCTBEHHOCTh C MPOrPaMMON Ha4aJIbHOTO 0011ero 00pa3oBaHusl.

[IpakTHyeckass 3HAYUMOCTh IIKOJBHOTO Kypca aireOpbsl 0OyCIIOBIIEHA TE€M, YTO €€ OOBEKTOM SIBJISIFOTCS KOJMYECTBEHHBIC OTHOIICHUS JICHCTBHTEIBLHOTO MHUDA.
Maremarnaeckas IIOATr0OTOBKA HGO6XOZ[I/IMa JJIs1 TIOHUMAaHWA MPUHIOUIIOB YCTPOﬁCTBa 1 UCIIOJIBb30BaHUS COBpCMeHHOI\/'I TCXHUKH, BOCIIPUATUSA HAYYHBIX U TEXHUYCCKHUX
HNOHATHUH 1 uaell. MaTemaTuka sIBISETCS S3bIKOM HayKH U TeXHUKHU. C ee TOMOIIbI0 MOAETUPYIOTCS U U3y4atoTCs SIBJICHUS U MTPOLIECCHI, TPOUCXOJAIINE B IPUPOJIE.

Anre0Opa sIBIsIeTCS OAHUM U3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHAa OOECIeUMBAeT M3YUYCHHME JPYTUX AUCIHUILUIMH. B mepByro ouepenr 3TO OTHOCHUTCS K
IpeMeTaM €CTeCTBEHHO-HAayYyHOI'o IIUKJA, B YACTHOCTH K (u3uKe. Pa3BUTHE JTOrMYeCKOro MBIIUICHHS YYaIlMXCsl MpU 00ydeHUH anredpe CrocoOCTBYET YCBOECHUIO
IpeIMETOB TYMaHUTapHOro Iukia. [IpakTuueckue yMeHMsI M HaBBIKM aJreOpanvecKkoro xapakTepa HeoOXOIUMBI IJs TPYAOBOH U MpodheccHOoHANbHOM MOArOTOBKU
HIKOJIEHUKOB.

Pa3BuTHe y yuammxcs NpaBUIBHBIX NPEACTABIEHUN O CYIIHOCTH U MPOMCXOXKACHUU alreOpandeckux aOCTpakiil, COOTHOLIEHUH PEaJbHOTO U HJI€aIbHOTO,
XapakTepe OTpaKeHHsI MaTeMaTH4YeCKO HayKoW SBJICHUN U MPOLIECCOB pealbHOIO MUPA, MECTE alre0pbl B CUCTEME HAayK M POJIM MaTeMaTH4ecKOro MOJIEIMPOBAHNUS B
Hay4YHOM IIO3HAHWH H B IIPAKTHUKE CHOCO6CTByeT (1)0pMI/IpOBaHI/IIO HAaYYHOI'O0 MHUPOBO33PCHUA YUaIUXCA W KA4YCCTB MBIIIJICHUA, HCO6XO)II/IMBIX I agarnTainui B
COBPEMEHHOM MH(pOPMAIMOHHOM OOIIECTBE.

Tpebys oT ydamuxcst yMCTBEHHBIX U BOJIEBBIX YCUJIMI, KOHIICHTPAIMH BHUMaHUs, aKTUBHOCTH Pa3BUTOr0 BOOOpa)keHUs, ainredpa pa3BUBaeT HPaBCTBEHHBIE YEPThI
JUYHOCTH (HACTOMYMBOCTH, LIEJIEYCTPEMIIEHHOCTh, TBOPYECKYI) AKTHBHOCTb, CAMOCTOSITEIBHOCTb, OTBETCTBEHHOCTb, TPYJOJIOOHE, AUCHUIUIMHY M KPUTHYHOCTD
MI)IHIJ'IGHI/I?I) U YMCHHUEC apT'YMCHTUPOBAHO OTCTAWBAThL CBOU B3IJIAJAbI U Y6G)K)IeHI/I$I, a Tak)Xe CII0OCOOHOCTH INPUHHUMATE CAMOCTOATCIBHBIC PCIICHUS.

N3zyuenue anreOpbl, PyHKINH, BEPOSITHOCTU U CTATUCTHUKHU CYIIECTBEHHO PACUIMPSAET KPYro30p YHaluxcs, 3HAaKOMs UX ¢ MHAYKIHEH U IeayKIuei, 0000eHneM u
KOHKpETHU3aIfeld, aHAIM30M M CHHTE30M, Kiaccu(ukanueil U cucremarnsanueii, abcTparnpoBaHieM, aHAJIOTHEH. AKTHBHOE HCIIOJIb30BaHME 3a/7]ad Ha BCEX dTarax
y4eOHOT0 MpolLecca pa3BUBAET TBOPUECKUE CIIOCOOHOCTH LIKOJIbHUKOB.

W3yuenne anreOpsl mo3BosieT GOPMHUPOBATh YMEHHUS U HABBIKM YMCTBEHHOTO TPYy/a — IUIAHUPOBAHKUE CBOCH pabOThI, IIOUCK PAIMOHAIBHBIX MYTEH €€ BBITIOJTHEHUS,
KPpHUTHYCCKAd OLICHKA PC3YJIbTATOB. B Iponecce U3yuyCHUA aJII‘CGPBI IOKOJIBHUKW OOJIKHBI HAYUUTBHCA U3JIaraTb CBOW MBICIIHU SICHO W HCYCPIBIBAIOUIC, JTAKOHUYHO U
€MKO, IpHOOPECTH HABBIKK YETKOTO, aKKYPATHOTO M IPAMOTHOTO BBIIIOJIHEHHSI MATEMATHYECKUX 3aITHCEH.

Baxmueiimeld 3amadeil IMIKOJIBHOTO Kypca anreOpbl sIBISETCS pPa3BUTHE JIOTHUECKOTO MBIIIICHUA ydamuxcs. AnreOpa 3aHMMaeT OJHO U3 BEIyLIMX MECT B
(OpMHPOBAHNN HAYYHO-TEOPETUIESCKOTO MBIIUICHUS IKOJHFHUKOB. PacKpbiBasi BHyTPEHHIOI TAPMOHUIO MaTeMAaTUKH, POPMUPYS MOHMMAaHUE KPACOTHI M U3SIICCTBA
MAaTEMATUYCCKUX paccyn(z[eHI/Iﬁ, anre6pa BHOCUT 3HAUUTEIIHLHBIN BKJIaZA B 9CTCTUYCCKOC BOCIIMTAHUC YHAIIIUXCA.



OO0masi xapakTepuCcTHKA Y4eOHOro nmpeamera

Matemaruueckoe 06pa3oBaHKe B OCHOBHOM IIKOJIE CKIIAABIBAETCS U3 CIEIYIOIIUX COJEpKATEIbHBIX KOMIIOHEHTOB: apu(pMeTrKa, FeOMETpHUs, DJIEMEHThI
KOMOWHATOPUKH, TEOPUU BEPOSITHOCTEH, CTATUCTUKU U JIOTUKU. AJredpa HalesieHa Ha (OpMHUPOBAHKUE MAaTEMaTHYECKOTO amrapara JJisl pelieHus 3a1ad u3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, OKpyKarolel peanbHocTH. OAHON U3 OCHOBHBIX 3aJ1a4 M3YUYECHHUSI alreOphl sBIsIeTCS Pa3BUTHE AITOPUTMUUECKOTO MBIIIICHUS,
HE00X0IMMOT0, B YaCTHOCTH, JIJIs1 OCBOCHUS Kypca HH(OPMATHKH; OBJIAZICHUSI HABBIKAMU JIEAYKTUBHBIX paccykKaeHUl. J[pyroit BayxHOU 3aaueil n3ydeHus anreOopsl
ABIISIETCS TIOJyYEHUE IIKOIbHUKAMU KOHKPETHBIX 3HaHUN 0 (PYHKIHMAX KaK BaKHeHIIel MaTeMaTuYecKOi MOeNu AJisi OMMCaHUs U UCCIEA0BaHUS Pa3HOOOpa3HbIX
IPOIECCOB I (HOPMUPOBAHMS Y YUAIIUXCS MIPEJICTABICHUH O POJIM MAaTEMATUKU B Pa3BUTUH LIMBUIM3AIUN U KYJIbTYPHI.

N3yyenne MareMaTHUKU B OCHOBHOM 1IKOJIE HAIIPABJIEHO HA JOCTUKEHHUE CIEAYIOIINX HeseH.
1) B HanpaBIEeHUU JINYHOCTHOTO PA3BUTHUSL:

* Pa3BHUTHE JJOTHYECKOTO U KPUTHUECKOTO MBIIUICHUS, KYJIbTYypPhl PEYH, CHOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMECHTY,

* hopMupoBaHUE y yUalIUXCS UHTEIUICKTYAIbHOW YeCTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K TIPEOJIOJICHHIO MBICITUTEIbHBIX CTEPEOTUIIOB, BBITCKAIOIINX U3
OOBIJIEHHOTO ONBITA;

* BOCIIMTaHUE KAYECTB JJMYHOCTH, 00CCIICUNBAIOIINX COIIMATBHYI MOOMIBHOCTh, CIIOCOOHOCTh IPUHUMATh CAMOCTOSITEIILHBIC PEIICHUS;

* opMHUpoOBaHUE KAYECTB MBIIIJICHHSI, HEOOXOIMMBIX JIJIS QAN TAllid B COBPEMEHHOM WH()OPMAIIMOHHOM OOIIECTBE;

* pa3BHUTHE UHTEpPECa K MAaTEMaTUYECKOMY TBOPUYECTBY U MAaTEMAaTUYECKHUX CIIOCOOHOCTEI;

2) B MCTAIIpEAMETHOM HAIIPpABJICHUU:

* popMupoBaHUE MPECTABICHUN O MaTEMATHKE KaK YacTH 00Ie4eI0OBeUeCKON KyIbTYphl, 0 3HAUMMOCTH MaTeMaTUKU B PA3BUTHU ITUBIIIM3AIMHA U COBPEMEHHOTO
00I1IeCTBA;

* pa3BHUTHE MIPEJICTABICHUI O MaTeMaTUKe Kak opMe OMUCAHUsI U METOE MO3HAHUS ACHCTBUTEIHLHOCTH, CO3/IAHUE YCIOBUMN I IPHOOPETEHUS IEPBOHAYATILHOTO
OIIbITa MAaTECMATUYCCKOT O MOI[GJ'II/IpOBaHI/IH;

* popmupoBaHue 0OMUX CIIOCOOOB MHTEIUICKTYATHbHOU AESITENFHOCTH, XapaKTEPHBIX ISl MATEMATHKHU U SBJISIFOIIMXCS OCHOBOM MO3HABATEIHHON KYIbTYPHI, 3HAYNMOMN
JUTSL Pa3IMYHBIX cep YeIOBEUSCKON NeTeIIbHOCTH;

3) B IpeAMETHOM HAIMPABJICHUH:
* OBJIQJICHNE MAaTEMaTUYECKIUMHU 3HAHUSIMU | YMEHUSIMH, HEOOXOIMMBIMU TSI POJAOHKEHUST 0OYUIEeHHS B CTapIIIel MTKOJIE HIJIM UHBIX 00IIe00pa30oBaTeIbHBIX

YUPCIKACHUAX, U3YICHHUA CMCKHBIX JUCHUIIINH, IPUMCHCHUA B HOBCGI[HCBHOﬁ KHN3HH,
¢ CO31aHUC (i)YH}IaMeHTa AJI1 MaTEMATUYCCKOI'0 pa3sBUTHA, q)OpMI/IpOBaHI/ISI MCXAaHU3MOB MBIIIJICHWA, XapaKTCPHBIX IJIA MaTeMaTHIeCKOM JACATCIIbHOCTH.

Ilenaroruyeckne TeXHOJOTUH, IPUMeHsieMble B MpoLecce 00y4eHus :

e TCXHOJIOrWsS KOMMYHHUKAaTUBHOI'O O6y‘IGHI/I5I;



e  TEXHOJIOTHS JTMYHOCTHO-OPUEHTUPOBAHHOTO O0YUCHHUS;
e  TEXHOJOTHUS MPOOJIEMHOTO OOYICHUS;

e UH(POPMAIMOHHO-KOMMYHUKALIMOHHAS TEXHOJIOTHS;

e  3II0pOBbECOECPETAIONINX TEXHOJIOTHH.

3n0opoBbecOeperamuxX TEXHOJIOTMH, IPUMEHsieMble B IIpouecce 00y4eHus :

e 3apsaka IJid Ijias;

e CMCHA BUJOB ACATCIIBHOCTH,

e DOMOIHUOHAJIbHAA paspsaiaKa,

e TMOCTPOCHUC YPOKA B COOTBETCTBUU C JUHAMUKOMN BHUMAHUS, YUUTBIBAsA BPEMS KAKAO0TI'O 3aIaHUA.

Coaepxkanue Kypca ajaredpbl

8 ki1acce

1. ®ynkuum u rpaguku

2

Uucnossle HepaBeHCTBA. MHOkecTBa uncen. @yHkius, rpapux GpyHkuuu. OyHKIUU y = X,y = X,y = —, UX CBONCTBA U rpauKu.
X

OcHoBHasl 11€71b — BBECTH NOHATHA (PYHKIMU U ee rpadrKa, U3yUUTh CBOMCTBA MpocTeHNX QyHKIUN U UX TpaduKH.

B naHHOI Teme paccMaTpUBaIOTCS CBOMCTBA YHCIIOBBIX HEPABEHCTB, N300paKEHUE YHCIIOBBIX MPOMEXKYTKOB Ha KOOPAWHATHON OCH, BBOAATCS MOHATHS (QYHKIIMH U
ee rpaduka, MNoKa3bpIBarOTCs MPUMEPHI MpocTenuX PpyHKUNN, nX cBoiicTBa U rpaduku. [Ipu nokazarenbcTBe CBOMCTB (YHKIUI HCIIONB3YIOTCSI CBOMCTBA HEPABEHCTB.
Ha uHTynTHBHOW OCHOBE BBOZSATCS MOHSATHUS HEMIPEPHIBHOCTH (PYHKLUU U rpaduka GyHKINHU, UTPAIOIINE BXKHYIO POJIb IPH JI0Ka3aTeIbCTBE CYIIECTBOBAHUS
KBaJPAaTHOI'O KOPHS U3 MOJIOKUTEIBHOTO YUCIIA.

2. KBagparHbie KOpHU

KBanpatuslit kopeHb. ApudmeTnyeckuil KBaapaTHbIi KopeHb. [IpubnmkeHHoe BRIYUCIEHNE KBaIpaTHBIX KOpHel. CBolicTBa apuMETHUECKUX KBAaIPATHBIX KOPHEH.
[IpeoOpazoBanue BeIpaKEHUA, COAEPIKALINX KBAAPATHBIE KOPHH.

OcHOBHasl 11€J1b — OCBOUTB MOHATHSI KBaJIPATHOTO KOPHS M apU(PMETHYECKOT0 KBaIPpaTHOTO KOPHS; BEIpa0b0OTAaTh yMEHHE TPe0Opa30BbIBATh BHIPAKEHHUS,
coJepaKalye KBaJpaTHbIE KOPHHU.

CymiecTBoBaHME KBaJIPATHOTO KOPHS U3 MOJ0XKUTEIBHOTO YKCiIa TOKa3bIBAETCS ¢ ONOPOI Ha HENMPEPBIBHOCTD Ipaduka pyHKuM y = x> [loguepkuBaercs pazHuna

MEXKAY CIOBECHBIM OIMPECACICHUEM KBaAPAaTHOT'O KOPHA U3 HCOTPULATCIIBHOI'O YUCJia a U 0003HaYCHHEM \/Z . IO OIIPCACIICHHUIO €CTh ABAa KBaJAPAaTHBIX KOPHS U3

MOJIO’KUTENBHOTO YHCIIA @ U TOJIBKO TOT U3 HUX, KOTOPBIN MOJOKUTENIEH, 0003HaUYaeTCs Ja , a Apyroii obo3HavaeTcss - Ja.



Jlanee nOKa3bIBAaETCA MPPALMOHATBHOCTD KBAAPATHOTO KOPHS U3 JFOOOTO MOJIOKUTENIFHOTO YHCIa, He SABISIOMIET0Cs KBaApaTOM HaTypalbHOro yrcia. OCHOBHOE
BHHUMaHUE YJENIeTCs U3YUYEeHUIO CBOMCTB KBaJIpaTHBIX KOPHEH U MX UCIIOJI30BAHUIO [T MpeoOpa30oBaHusl BIpAKEHUH, COJepKAIIUX KBaApaTHbIE KOPHU. Yyaluecs
JIOJKHBI OCBOUTH BEIHECEHUE MHOKHUTEIIS U3-TI0/] 3HaKa KOPHSI, BHECEHHE MHOYKHUTEIS 1O/ 3HaK KOPHS M OCBOOOXAEHUE IpOOU OT UPPALMOHAIBLHOCTH B 3HAMEHATEIE
B IIPOCTBIX CITydasix.

3. KBaapaTrHble ypaBHeHH S

KBanpatusiii TpexwieH. KBaaparnoe ypaBuenue. Teopema Buera. [IpuMeneHnne KkBaipaTHbIX YpaBHEHUH K PEILICHUIO 3a/a4.

OcHoBHasl L1€Ib — BbIpa0OTaTh YMEHHUS PEIaTh KBAAPATHHIE YPABHEHMSI U 3a]1a4M, CBOASILUECS K KBaIpaTHBIM YPaBHEHUSM.

B Havarne Tembl paccMaTpuBaeTCsl KBaAPATHBINA TPEXWICH, BBIACHAIOTCS YCIOBUS, IPU KOTOPBIX €r0 MOXKHO PA3IOKHUTh Ha JBa OJMHAKOBBIX HIIM Ha JBa Pa3HbIX
MHoOuTeNsl. Ha 3Tol 0cHOBE BBOAUTCS NOHITHE KBAIPaTHOI'O YPABHEHUS U €r0 KOPHS, paCCMaTPUBAIOTCS CIIOCOOBI PELLIEHUS! HEMOJIHOTO KBaIpaTHOIO YPaBHEHMS,
KBaJIPATHOT'O ypaBHEHUs OOIIETO BH/Ia, IPUBEIECHHOTO KBaJAPAaTHOTO ypaBHEeHUA. Jl0Ka3bIBalOTCs TeopeMbl Buera (mpsimast 1 o0paTtHasi), oKa3bIBaeTCsl MPUMEHEHUE
KBaJIpaTHbIX YPaBHEHUH I peLIeHUs 3aau.

[IpuMmeHeHne KBaIpaTHOTO ypaBHEHUS CYIIECTBEHHO PACIIUPSIET KPYT TEKCTOBBIX 33/1a4, KOTOPbIE MOXKHO MPEJIOKUTh YUAIIUMCS, 1a€T XOPOIIYI0 BO3MOKHOCTb
JUIsL 00CYK/I€HUSI HEKOTOPBIX OOIIMX MIEH, CBA3aHHBIX C UX PEILICHUEM.

4. PantnonanbHble ypaBHEHUSI

Pammonansnoe ypaBHeHne. bukBaapataoe ypaBHenue. Pacagaromeecst ypaBHeHHe. Y paBHEHHE, OJJHA YacTh KOTOPOTO — anredpanyeckast JpoOb, a [pyrast paBHa
HyJ10. Perienne panroHanbHbIX YpaBHEHUN 3aMEHOM HEU3BECTHBIX. Pelienue 3a1a4d mpy MOMOIIIH PallHOHATIbHBIX YPAaBHEHHI.

OcHoBHasl 11€1b — BbIpa00TaTh YMEHHUS pPelllaTh PallMOHAIbHbBIE YPAaBHEHUSI U UCIIOJIb30BaTh UX Ul PEIICHUS TEKCTOBBIX 3a/1a4.

BBoauTcs noHsTHE palliOHAIFHOTO YPaBHEHUS, PACCMaTPUBAIOTCS HanboJiee YacTo UCIOIb3yeMbIe BUIbI PAIIMOHATBHBIX YPaBHEHUI: OMKBaIpaTHOE,
pacnazaroneecs (0Ha YaCTh YpaBHEHMs — IPOU3BEICHUE HECKOJIbKUX MHOXUTEIEH, 3aBUCALINX OT X, a JIpyrasl paBHa HYJII0), ypaBHEHHE, O/IHAa YaCTh KOTOPOTO
anreOpanyeckast JpoOb, a Ipyrasi paBHa HYJII0; TOKa3bIBAETCs IPUMEHEHUE PallMOHAIBHBIX YPaBHEHUH Ul pelIeHNs TeKCTOBBIX 3a/1a4.

[Ipu pemieHny panMOHAIBHBIX YPaBHEHUH, COAEpkKAIIUX allreOpandeckyro Jpodb, oOpalaeTcs BHUMAHUE Ha TO, YTO YpaBHEHHE HE YMHOXKAETCsl Ha BBIPAXKEHUE C
HEHM3BECTHBIM, a IPeodpa3yercs K ypaBHEHUIO, OJJHA YaCTh KOTOPOro — anredpandeckas ApoOb, a Apyrasi paBHa HyJ10. Mes perieHus paliioHaIbHBIX YpaBHEHUI
3aMEHOM HEM3BECTHBIX MMOKA3bIBAETCS HA MpUMeEpPE OMKBAIPATHBIX YPAaBHEHUH.

S. JIuneiinast pyHKuus

[Mpsimast mpomopIMoHaIbHAsL 3aBUCUMOCTb, Tpaduk GyHKimn y = KX. JInneinas ¢pyakuus u ee rpaduk. PaBHomepHoe nBmkeHune. OyHkiwms y = |x| u ee rpaduk.

OcCHOBHasl 11eJ1b — BBECTH TIOHATHS MPsIMOii 3aBrckuMocTH (QyHKIMK y = KX) 1 nuHeiHON QyHKIUK; BRIpabOTaTh YMEHHE pelaTh 3aJa4H, CBA3aHHBIC C TpadrKaMu
3TUX QyHKUIUH.

B nanHOI Teme pacuipsieTcst Kpyr u3ydaeMbIX (YHKIMH, OSBISETCS HOBas MJes OCTPOEHUs TpaduKoB — ¢ MOMOIIBI0 IepeHoca. CHavasa u3y4aercsl YaCTHBIH
Cily4ail TMHEHMHON (QYHKIIMHN — IpsiMasi MPOTIOPLIMOHAIbHAS 3aBUCUMOCTh, HCCIIEAYETCS pacloioKEeHHEe IPSIMON B 3aBUCHMOCTH OT YIJI0BOro ko3¢ duiineHTa,
pelaroTcs TPaJUIIMOHHBIE 3a/1a4H, CBSI3aHHbBIE C IPUHAITICKHOCTBIO T'padHKy 3aaHHBIX TOUYEK, 3HAKOM (DYHKIIMH U T. II. 3aT€M BBOJUTCS MOHATHE TUHEHHOM
(GYHKIIMH, TOKa3bIBAETCS, KAK MOKHO MOJTYYHUTh rpaduk JTMHEHHOW QYHKINN U3 COOTBETCTBYIONIEro rpadrka npsmMoil nponopuroHaibHocTH. [Ipu aToM
nokasbiBaeTcs nepeHoc rpaduka no ocsim Ox u Oy. O1HaKO OCHOBHBIM CIIOCOOOM MOCTPOESHUS IpaduKa JMHEHHON (PyHKIIMM OcTaeTcs MOCTPOSHHUE IPSIMOM MO TBYM
TOYKaM.

PaccmoTpenue rpadukoB NPSMOIMHEWHOTO ABMXKEHHS TTO3BOJISIET MEPEUTH K MpUMepaM KyCOYHO-3aJJaHHbIX (YHKIUH, CIIOCOOCTBYET YIPOUSHUIO MEXITPEIMETHBIX
CBSI3€H MEXIy MaTeMaTUKON M (PU3UKOM.

Pexomennyercst paccMOTpeTh QYHKIUIO y = |x|, mepeHOCH! ee rpaduka 1Mo 0csiM KOOPAWHAT JJIsl MOJrOTOBKY YYAIIUXCS K M3YYCHHUIO CIICITYIONICH TEMBI.

6. Kpagparuunasi pyHKkuus

KBagpatuunas pyHKIuUS U ee TpaduK.

OcHoBHasl L1eJIb — U3YYUTD KBaIpaTHUHYIO QYHKIIHIO U €€ TrpaduK; BIpaboTaTh yMEHHE pellaTh 3a/jaul, CBI3aHHbIE C IPa(UKOM KBAaAPATUUHON (YHKIIHH.



B nauane Tembl paccmarpuBaercs GyHKUuUs y = ax® (cHavana 1t a > 0, motom amst a # 0) u GopMyIHpYyIOTCs €€ CBOMCTBA, TYT JK€ HIUTIOCTPHpYEMbIe Ha rpaduKax.
OOGpamtaercst BHUMaHHE, 4TO rpaduk GyHKIUN y = a (x —x)* + yg HOJydaeTcs IMepeHocoM rpaduka GyHKIMU ¥ = ax?, 4TO TOKa3bIBACT B3aUMOCBS3b MKy

YAaCTHBIM M OOLIUM CIIy4assMU KBaJpaTH4HOH (PyHKIMU. Bosbiioe BHUMaHKE yeNseTcsl IOCTPOEHUIO rpaduKa 110 TOUKaM C BBIYMCIEHUEM a0CLIUCChI BEPLIMHbI
napaboJIbI.

PaccmoTpenue rpaduka ABHKEHMs TeJla B 110JI€ IPUTSHKEHUS 3eMIIN AaeT elle OJIUH IpUMep MEKIIPEIMETHBIX CBsI3€i MeXly MaTeMaTUKOM U (GU3UKOH, 103BOJIAET
1oKa3aTh NPUMEHEHHE U3y4aeMOoro MaTepuaa Ha IpuMepe 3a/1a4 ¢ PU3NIECKUM COACPIKaHUEM.

7. CucreMbl pallMOHAJIBLHBIX YPABHEHU

Cucremsl pallMOHalIbHBIX YpaBHEHUH. CHcTeMbl ypaBHEHUI NIEPBOM M BTOPO cTeneHu. Penienye 3a/1a4 npu NOMOILY CUCTEM YPaBHEHU [IEPBOM U BTOPOU CTENEHH,
CUCTEM PallMOHAJIbHBIX YPABHCHUM.

OcHoBHasl 11€1b — BbIpab0TaTh yMEHUE PelaTh CUCTEMbI YPAaBHEHH I1EPBOM U BTOPOI CTENIEHHU, CUCTEMBI pallMOHATIbHBIX YPaBHEHUM, 3a/1a41, IPUBOJAIINE K TAKUM
CHUCTEMaM.

B Havane naHHOM TeMbl BBOAUTCS MOHITHE CUCTEMBI PALIMOHAIbHBIX YPaBHEHUH, ee pemieHus. Ciaenyer oOpaTUTh BHUMaHKUE, YTO MHOTHUE OIPEIEICHUS U TPUEMBbI
JIeMCTBUI C cUCTEMaMH YpaBHEHHM H3BECTHBI U3 Kypca 7 kiacca. [loaToMy n3nokeHne marepuaia 1einecooopa3Ho HayaTh ¢ MOBTOPEHUsS TeMbl «CHCTEMBI JIMHEHHBIX
YPaBHEHUW.

8. I'pa¢gmuecknii cnocod penieHUst CHCTEM YPaBHEHHM i

I'paduueckuii criocod pemeHns CUCTEM IBYX YPaBHEHHIA ¢ IBYMsI HEU3BECTHBIMH U UCCIIEIOBAaHHS CUCTEMBI JIBYX YPaBHEHUI MEPBO CTEIICHH C BYMS
HEU3BECTHBIMU. PelieHune cucreM ypaBHEHUH M ypaBHEHHMH rpauuecKuM criocoooMm.

OcHoBHasl 11€7b — BbIpa00TaTh YMEHHUS pelllaTh CUCTEMbI YPaBHEHHI U ypaBHEHUS IrpaduuecKuM criocodoMm.

I'paduueckuii criocod penieHns CUCTeM YpaBHEHUH paccMaTpUBAETCs CHavaja Juisd ABYX YpaBHEHHI MepBoi cTeneH! ¢ 1ByMsl Hem3BecTHbIMU. [Tocne rpadguueckoro
croco0a nccieI0BaHusl CUCTEMBI JIBYX YPaBHEHU MEPBON CTENEHU C ABYMsI HEU3BECTHBIMU PacCMaTPUBAIOTCS IpapUUecKuii Ciocod pelieHns CUCTEMbl ypaBHEHU N
NEpBOil ¥ BTOPOH CTENEHH U MPUMEPHI pellieHHs ypaBHEHHH IrpaduuecKuM CIIocoO0M.

9. [ToBTOpEHUE

TemMaTnyecKkui nNJjaaH

Ne Conepxanue KonnuecTBo yacos
1 | Oyaknuu u rpaguku 9
2 ) 1 7

QOyHKIMKA Yy =X,y =X",y =—
X
3 | KBagparusle KopHU 9

4 | KBagpartHble ypaBHEHUS 16
5 | PanmoHanbHbIEe ypaBHEHUS 13
6 | Jlunetinas GyHKIMS 9
7 | KBagparnunas ¢pyHkuus 9
8 K )

OyHKIMA y = —+ )
X—=X0




8 KJIACC — 3 Jyaca B 9 CucreMsbl palliOHaIbHBIX YPAaBHEHUN

10

10 | I'padmyecknii ciocoO pemieHus: CHCTEM YpaBHEHHH

qaca 11 | IloBTOpenue

Ili1annpyemMbie pe3yJbTAaThl H3YYEeHHUS Kypca ajaredpbl

B 7 — 9 KJaccax

PAIIMOHAJIBHBIE UMCJIA

BrinmyckHuk Haydurcs:
1) moHuMaTh 0COOCHHOCTHU ACCATUYHONU CUCTEMBI CUHCIICHHUS;
2) BIaJeTh NOHATUSMHU, CBSI3aHHBIMU C JIETMMOCTBIO HATYPAJIbHBIX YHUCEIT;

3) BeIpakaTh YMCIIa B SKBUBAJIEHTHBIX (popMax, BbIOMpasi HanboJiee MOIXOIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYyallUH;

4) CpaBHHUBATH U YHHOPAAOYUBATH PAIITUOHAJILHBIC YUCJIA,

5) BBITIOJIHATDH BBIYMUCIICHUA C pallMOHAJIBHBIMUA YK CIIaMU, COYCTAasA YCTHBIC U IMCbMEHHBIC ITIPUEMBI BI)I‘-II/ICJ'IGHI/II\/'I;
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6) HCIIOJIb30BATh MMOHATHUA U YMCHUS, CBA3AHHBIC C IPONMOPHIHUOHAIIBHOCTHIO BCJIMUUH, ITPOLICHTAMHA B XOAC PCHICHUA MATCMATUYCCKUX 3a/1a4 U 3a1a4 U3 CMCIKHBIX

MMPEAMETOB, BBITTOJHATH HECIOKHBIC MATEMATHYCCKUE paCUYCThI.

BbIITyCKHMK ITOJIYYUT BO3MOKHOCTD:
7) TO3HAKOMMTBCS C MO3ULIMOHHBIMH CUCTEMaMH CUMCIICHHUS C OCHOBAHUSAMHU, OTINYHBIMU OT 10;
8) yriyOuTh U pa3BUTh MPEICTABICHUS O HATYPAJIbHBIX YUCIIAX U CBOMCTBAX JACIMMOCTH;

9) HayYUTHCS UCIIONIB30BATh MPUEMBI, PALIMOHAIU3UPYIOIINE BEIUUCICHHS, TPUOOPECTH MPUBBIYKY KOHTPOJIUPOBATH BBHIYUCIICHHUS, BEIOUPAs MOAXOASIINN AJIs

CUTYallUU CIOCO0.



JIEUCTBUTEJILHBIE UNCJIA

BrinyckHuK Haydures:
1) vcnosib30BaTh Ha4YaJIbHbBIE IPEICTABICHUS O MHOXKECTBE JICHCTBUTENBHBIX YUCEIT;
2) BnaieTh NOHIATHEM KBaJIPaTHOI'O KOPHSI, IPUMEHSTH €T0 B BHIYMCICHUSIX.

BpInyCKHHK MOJYYUT BO3MOKHOCTD:
3) pa3BUTH NPEACTABICHUE O YHCIIE U YUCIOBBIX CUCTEMAX OT HATYpPaJIbHBIX IO JEHCTBUTENBHBIX YHCE; O PO BHIYMCICHUI B UEJIOBEYECKOM MPAKTHKE;
4) pa3BUTh U YIIyOUTH 3HAHUS O AECATUYHOM 3aMUCH JICHCTBUTENBHBIX YUCEN (IEPUOANIECKHE U HETIEPUOANIECKHUE APOOH).

N3MEPEHNMA, ITPUBJIMOKEHW A, OEHKHA

BhinmyckHUK Hay4uTCs:
1) ucnonp3o0BaTh B X0/€ PELICHUS 3aa4 AJIEMEHTapHbIE MPECTABICHUS, CBI3aHHbIE C TPUOIMKEHHBIMY 3HAUEHUSMU BEIHYUH.

BrIITyCKHMK ITOJIy9UT BO3MOKHOCTD:

2) OHATH, YTO YUCIIOBBIE JaHHBIE. KOTOpBIE HCIIONB3YIOTCS U1 XapaKTEPUCTUKU O0BEKTOB OKPYKAIOIIEro MUpPA, SBJISIOTCS PEUMYILECTBEHHO MPUOIMKEHHBIMHY,
YTO 10 3alHUCH MPUOIMKEHHBIX 3HAYEHUH, co/lepKaluxcs B MHQOPMALIMOHHBIX MCTOYHHUKAX, MOYKHO CYAMTH O MOIPEUIHOCTH MPUOIHKEHUS;

3) NOHSATB, YTO MOTPELUIHOCTH PE3yIbTaTa BBIYMCICHUN JOIKHA OBITH COU3MEPUMA C MOTPEIIHOCTHIO UCXOAHBIX JIaHHBIX.

AJITEBPAMYECKUE BBIPAXKEHU A

BrinmyckHUK HayduTes:

1) BIageTh MOHATUSMH «TOXIECTBOY, KTOKICCTBEHHOE IIPe0Opa3oBaHmey, pelIaTh 3a/1a4u, coJepkalire OyKBeHHbIE JaHHBIC; pa00TaTh ¢ POPMYIaMu;

2) BBINOJHATH MpeoOpa3oBaHusl BhIPAXKEHUHN, COJEPKAIINUX CTETIEHH C IeJIbIMU MMOKa3aTeIsIMU U KBaJpaTHbIE KOPHH;

3) BBINOJHATH TOXKAECTBEHHBIE TPE0Opa30BaHUs PALlMOHAIBHBIX BBIPAKEHHI HAa OCHOBE MPaBWII JCWCTBUI HaJl MHOTOYJICHAMH U alredpanyecKuMu IpoosMu;
4) BBIIOJHSATH Pa3JI0KEHNE MHOTOUJICHOB HA MHOKUTEIIH.

BbInycKHUK OTYYUT BO3MOKHOCTD:
5) Hay4UTHCS BBIMOIHATH MHOTOIIArOBbIe MPeoOpa30BaHus PAIMOHAIBHBIX BBIPAXKEHUN, MPUMEHSISI IIMPOKHUIA HAOOp CTOCOOO0B U MPUEMOB;
6) IPUMEHATH TOKJECTBEHHbIE MPeoOpa30BaHus IJIs pELIeHMs 33/1a4 U3 Pa3JIMYHBIX pa3/ieoB Kypca.

YPABHEHUA

BrinyckHUK HayduTcs:
1) pemrath OCHOBHBIE BUIBI PAITMOHATBHBIX YPABHEHHM C OJHOM IMEPEMEHHOMN, CUCTEMBI JIBYX YPaBHEHHH C IBYMS IIEPEMEHHBIMU;



2) IOHUMATh ypaBHEHUE KaK BKHEHIIIYI0 MATEMaTHUECKYIO MOJIENb ISl ONMCAaHMS U U3yUYEeHHUs Pa3HOOOPA3HBIX PEealbHbIX CUTYalluH, peliaTh TEKCTOBbIE 3a/1a4n
anreOpanvdecKuM METOI0M;
3) npuMeHsTh rpadudeckue mpeacTaBICHHs s UCCISIOBAHMUS YPAaBHEHUH, UCCIICOBAHHS M PELICHUS CUCTEM YPaBHEHUI C IByMs TICPEMEHHBIMH .

BrinycKHHUK MOTYYUT BO3MOKHOCTD:

4) oBJIaJeTh CHICIHATbHBIMU PHEMaMHU PEIICHHS YPABHEHHI U CHCTEM YPAaBHEHHUH; YBEPEHHO MPUMEHSTH alapar ypaBHEHUHN TS PEIICHUs pa3HOOO Pa3HbIX 3aa4 U3
MaTE€MaTUKH, CMEXXHBIX TIPEIMETOB, TPAKTUKH;

5) npuMeHATh rpaduyecKue NpeCTaBIeHUs A UCCIEeIOBaHUS YpaBHEHUH, coiepKalux OyKBeHHbIE KOA(PDUITUEHTHI.

HEPABEHCTBA

BrinmyckHuK Haydures:

1) noHUMAaTh ¥ IPUMEHATh TEPMUHOJIOTHIO M CUMBOJIUKY, CBSI3aHHBIE C OTHOILIEHEM HEPaBEHCTBA, CBOMCTBA YMCIOBBIX HEPABEHCTB;

2) peluaTh JIMHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI; PelllaTh KBapaTHbIE HEPABEHCTBA C OIIOPON Ha rpaduyecKue NpeACTaBICHUS;
3) npuUMEHATH annapar HepaBeHCTB JI PELCHMs 3a]Jau U3 Pa3IMyuHbIX pa3zeioB Kypca.

BbIMyCKHUK NOTYYUT BO3MOXKHOCTb HAyUUThCA:

4) pa3zHOOOpa3HBIM IPHEMaM J0Ka3aTeIbCTBa HEPABEHCTB; YBEPEHHO IPUMEHSATD allllapaT HEPABEHCTB JUISl PELICHUsI pa3IMYHbIX MaTEMaTHUECKUX 3aa4 U 3a1a4 13
CMEKHBIX ITPEIMETOB, IPAKTUKH;

5) npuMeHsATh rpaduyecKue NpeCTaBICHUs AJIs UCCIIEJOBAaHNUSI HEPABEHCTB, COAEepkKAIIUX OyKBEHHbIE KO3 (PUIIMEHTHI.

OCHOBHBIE ITOHATHA. UACJIOBBIE @ YHKIINN

BolnyckHUK Hay4duTCS:

1) noHMMaTh U UCOIB30BaTh (PYHKIIMOHAIbHbBIE MOHATHUS U SI3bIK (TEPMUHBI, CUMBOJINYECKHE 0003HAYECHMUS);

2) cTpouTh rpaMKH AIEMEHTApHBIX (QYHKIIUI; CCIEI0BAaTh CBOWCTBA YHCIIOBBIX (DYHKIIUI HAa OCHOBE U3y4YEHUS MMOBEJCHUS HX IPaUKOB;

3) moHuMaTh HYHKIUIO KaK BKHEHIITYI0 MATEMAaTHUECKYIO MOJICIb JIJIsl OTIMCAHHUS TIPOIIECCOB U SIBICHUN OKPYXKAIOIIET0 MUPA, TPUMEHSTh (YHKIIMOHATBHBIN SI3BIK
JUISL OTIMCAHMSI U UCCIIEIOBAHUS 3aBUCUMOCTEN MEX Y GPU3NUECKUMHU BEIMUUHAMM.

BbInyCKHMK IIOJTyYUT BO3MOKHOCTD HayUUThCS:

4) IPOBOIUTH UCCIICIOBAHUSI, CBSI3aHHBIC C U3YYCHUEM CBOWCTB (DYHKIIMIT; HA OCHOBE rpa)iKOB U3Y4YEeHHBIX QYHKIHI CTPOUTH Oosiee CI0KHbIe TpadUKH (KyCOUHO-
3a/laHHBIE, C «BBIKOJIOTBIMUY» TOUYKAMH U T. I1.);

5) ucnonp30BaTh (PYHKIMOHAIBHBIE MPEACTABIECHUS U CBOMCTBA (DYHKLUH JUIsl peIICHHUs] MaTEMAaTHYECKUX 33734 U PA3JINYHbIX Pa3JiesIoB Kypca.

YMCJIOBBIE [TOCJIEJOBATEJIBHOCTHU



BrinyckHUK HayduTcs:

1) moHUMATh W UCITOJIB30BATh S3BIK TOCIEI0BATEIIBHOCTEH (TEPMUHBI, CHMBOJIMYECKHE 0003HAUYCHHS ),

2) npuMeHsTh (HOPMYJIbI, CBI3aHHbIE C apU(PMETUYECKON 1 TEOMETPUIECKOM NMPOTrpeccHii, u anmapar, copMupoOBaHHBIN MPH U3YUYEHUH IPYTUX pa3AeioB Kypca, K
PEILIEHUIO 3a/1a4, B TOM YHUCJIE C KOHTEKCTOM U3 PealibHOM KU3HU.

BbINyCKHHUK MOTYYUT BO3MOXHOCTh HAYYUTHCS:

3) pemaTh KOMOMHUPOBAHHBIE 33/1a4H C IPUMEHEHUEM (POPMYII 71-T'O YJICHA U CYMMBI IIEPBBIX 7 YWICHOB apu(METHUECKONW U TEOMETPUIECKOI MPOrpeccHii, MPUMEHSIS
IIPU STOM aIlnapar ypaBHEHUN U HEPABEHCTB;

4) noHnMaTh apu(PMETHIECKYIO U TEOMETPHUECKYIO MMPOrPECCHU KaK (DYHKIIMH HATYPaJIbHOTO apTyMEHTA; CBSI3bIBaTh ApU(PMETUIECKYIO TIPOTPECCUIO C JTMHEHHBIM
POCTOM, TEOMETPUYECKYIO — C DKIIOHEHIIUAIBLHBIM POCTOM.

OIIMCATEJIbBHAS CTATUCTUKA
BbImycKHUK Hay4HUTCS MCII0JIb30BaTh IPOCTEHIINE CLIOCOOBI IPECTABICHNS U aHaIU3a CTATUCTUYECKUX JaHHbIX.

BBIHYCKHI/IK MOJIYYHUT BO3MOKHOCTDb HpI/IO6peCTI/I HepBOHaanBHBIﬁ OIIBIT OpraHu3aluu c60pa JaHHBIX IIPU IIPOBCACHUHU OIIPOCa 06H_IGCTB€HHOFO MHCHU,
OCYHICCTBJIIATL UX aHAJIN3, NPECACTABIIATE PE3YJIbTAThI OIIPOCAa B BUJC Ta6J'II/IIIBI, AuarpaMMBbl.

CJIVUAUHBIE COBBITUS U BEPOSTHOCTD
BbImycKHUK Hay4UTCSl HAXOUTh OTHOCUTEIBHYIO YAaCTOTY M BEPOATHOCTh CIyYaifHOTO COOBITHS.

BBIHYCKHI/IK MOJIYYUT BO3MOXKHOCTb HpI/IO6peCTI/I OIIBIT IPOBCACHUS Cﬂy‘{aﬁHBIX 9KCIICPUMCHTOB, HHTCPIPCTAIIUN UX PE3YJILTATOB.

KOMBUHATOPUKA
BoimyckHUK HayyuTCs periatb KOMOMHATOPHBIE 337jaul Ha HAX0XKJIEHUE YuCiia 00bEKTOB MIIM KOMOMHAIIMIA.

BBIHYCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYYUTHCA HEKOTOPBIM CIICHUAIbHBIM IMTPpHUEMaM PCIICHUA KOM6I/IHaTOpHI)IX 3aJga4.

MeToaudeckoe odecrnieueHue



YueOHuku

Anrebpa. 8 kiacc : yueOHUK 115t 001meo0pazoBaTenbHbIX yupexaenuit. /C.M. Hukonbsckuit, M.K. [Toranos, H.H. Pemeraukos, A.B. [lleBkuH.

«[Ipocsemenuey, 2012-2017

Yuebusble nocodus

Anrebpa. JInnaktudyeckue marepuainsl. 8 kiacc / M.K.IToramos, A.B.I1leBkun. — Mockga «IIpocsemienuey, 2012-2017
Anrebpa. Temarnueckue Tectol. 8 knacc / [1.B.Uynkos, T.C.Ctpykos. - Mocka «IIpocBemienuey, 2012-2017
Anrebpa. JIunakrnaeckue marepuaisl. 8 kinace / M.K.IToramos, A.B.I1leBkun. — Mocksa «IIpocsemenuey, 2012-2017
Anrebpa. Temarnueckue Tectsl. 8 knace / I1.B.Uynkos, T.C.Ctpykos. - Mocksa «[Ipocsemenuey, 2012-2017

JI.®. [uuypuna. 3a crpanuiiamu yueOHuka anreopsl. //Mocksa «IIpocsemenuey, 2012-2017.

AS1. Kononog. 3agaun o anredpe s 7-9 kinaccaos//Mocksa «IIpocsemenney, 2012-2017.

Mertonunyeckas razera aius yuutened MATEMATUKA-npunoxenue k razere «llepBoe ceHTAOps».

Kypnan «MaTematuka B IIKOJIEH.

Hudpossie 06pazoBaTenbHBIE PECYPCHI

HcTpyMeHTapuii MOHUTOPUHIA PE3VIBTATOB

JI.W. 3BaBuy, JI.A. Hlnanounuk. KoHTponbHbIe U TpoBepoUHbIe paboThl 1o anredpe. 7-9 kinacec/ Mocksa, «lpoday, 1997-2014 r.
JI.W. 3BaBuy, JI.B. Ky3nenona, C.b. CyBopoBa. Jlugaktuueckue MaTepuaisl o anredpe i 8 ki1.//MockBa «pocsenieHue», 1999-2014 r.
B.N.Koxos, F0.H.Makapserues, H.I'. Muntok. JlngakTadeckue MaTepuaitsl mmo anredpe mis 8 ki. — Mocksa, «lIpocsemenney, 2008-2014 r.

- MockBa

JI.B. Ky3uenosa, E.A.byaumosuy, B.I1.ITurapes, C.b.CyBopoBa. COOpHUK 3a1aHHil 1J1s1 TPOBEACHHS TMCbMEHHOTO 9K3aMEHa T0 aJiredpe 3a Kypc OCHOBHOM

mkostsl. 9 kimace — M.: Jlpoda, 2010-2014 r.

JIaHHBIA METOAMYECKHI KOMIUIEKC MPEACTaBIIeT COO0M eTUHYI0 00pa30BaTeNbHYIO CPEy, MTO3BONISIET Ha JOCTATOUYHO BHICOKOM YPOBHE OpraHU30BaTh
U3y4eHHe MaTepuaa.

TemaTnveckoe IVIAHUPOBaAHKME Y4eOHOI0 MaTepuaJia mo ajaredpe B 8 Kiacce

ypoka

Copepxanmne Kon-Bo XapakTeprcTUKa OCHOBHBIX BHJIOB IEATEIHLHOCTH YUCHHKA (Ha YPOBHE YICOHBIX JICHCTBHIA)

y4eOHOTO MaTepHuaa 4acoB 3HaTh/TIOHUMATh YMerb O06meobpa3zoBaTenbHEIC
YMEHHSI, HABBIKH, BUIbI
JIeSITEIbHOCTH

Kontpons




§ 1. ®yHkuuu u rpapuku

1 1.1 YucnoBbie HEpaBEHCTBA 2 3HaTH/IOHUMATH CBOWCTBA YMeTh UC0Nb30BaTh B BocruTeiBaTh y yaammxcs
2 YHCIIOBBIX HEPABEHCTB U MMMCHbMEHHOW MaTeMaTHYeCKOW | HaBBIKH y4eOHOTO Tpy/a.
3 1.2 KoopauHaTHas och 1 IIPUMEHATH UX IIPU PEIICHAN peun 0003HAYCHUS U Pa3BuBaTh ymeHue
3amadq rpadugeckne n300pakeHusI aHAITN3UPOBATH,
4 1.3 MHOMXeCTBa YUCe 2 3HaTH/IOHUMATH OIIPEJEIICHIE | YHUCIOBBIX MHOXKECTB, CpaBHUBATb, AETATh CP
5 ¢ynkiyy, rpaduka GyHKIUH | TEOPETUKO-MHOKECTBEHHYIO BBIBOJIbI, IOTHYECKOE
6 1.4 JlexapToBa cricTeMa KOOPAWHAT HA TUIOCKOCTH 1 CUMBOJHKY. [IpHBOIUTS MBIIICHUE, SJICMEHTBI
MIPUMEPBI KOHEYHBIX TBOPYECKOH EATETbHOCTH.
7 1.5 Tloustie GyHKIAN 2 0ECKOHEUHBIX MHOKECTB.
8
9 1.6 Tlonsrue rpaduka QyHKINN 1
§ 2. @yHwUHH y =, y = x* V= . ! 3HaTh/TIOHUMATh CBOWCTBA YMeTh BEIYUCIIATH 3HAYCHUS Pa3Butne namsaru
x .
10 2.1 Oynkums Y = X 1 ee rpaduk 2 GbyHKIMi (byHKIMH, 3aJaHHBIX Pa3BuBats ymeHue
11 I . = 1 - bopmynamu, COCTaBIIATS paboTaTh 1o 3aJaHHOMY
1 > 1 X TaOIIHIIBI 3HaYeHu (GYyHKIMH, | aIrOpUTMY.
22 Oyukuus Yy =X HA3BaHHs TPaUKOB ONHUCHIBATH CBOMCTBA CP
Ka3aHHBIX (QYHKIMI i 2 1
13 2.3 T'padux pynknun y = x2 ! Y dymn it y = x,y = x%, y :;
14 1 1 U CTPOUTDH UX TI0 TOYKAM. Kp
24 Oyaxkmua Y =— (x>0)
X
15 2.5 T'paduk QyHKIUH y= 1 1
16 X
17 Kontponpnas padora Ne 1 «DyHKMH U rpadukm» 1
§ 3. KBagparTHbie KOpHHI 9
18 3.1 TlonsiTre KBaAPaTHOTO KOPHS 2
19 3HATH/TIOHUMATh OTIPE/EIICHHE | YMETh BBIYHUCIATD YmMenue paboraTh ¢
20 3.2 Apudmerndeckuii KBaAPaTHBIH KOPEHb 2 KBaJpaTHOTO KOPHS M3 YHCHa, | apupMETHIeCKHA KBaJpaTHbIN | GopMyraMu
21 CBOMCTBa apH(pPMETHIECKUX KOPEHB 3 MOJIOKUTETEHOTO PasBuBats ymeHue
22 33 KBaI[paTHI:Iﬁ KOpEHb U3 HATYypaJbHOIO YUciia 1 KBaJpaTHBIX KOpHeﬁ, 4ucia, IpUMCHATh CBOIiCTBa CaMOCTOSITCIIBHO pa60TaTB.
MOHMMATb, YTO CBOICTBA apuMeTHYeCKUX KBaIpaTHBIX | Pa3BUBaTh KyIbTypy CP
23 3.5 CBoiicTBa apu)METHIECKHUX KBAAPATHBIX KOHEH 3 apu(MeTHIECKIX KBAAPATHBIX | KOPHEH I mpeoOpa3oBaHus | BBIPAKCHHS MBICIEH B
24 KOpHEH MIPUMEHSIFOTCS K BBIPAKEHUH, COAEPKAILUX YCTHOW U IMCbMEHHOMU
25 peoOpa30BaHUIO U KOpHHU dopme. KP
26 Kontponsnas padora Ne 2 «KBagpaTHbIe KOPHI» 1 CPaBHEHHIO BBIPAXKCHHIA,
COJIepIKallMX KBaJpaTHBIE
KOpPHHU.
§ 4. KBaspaTHble ypaBHEHHS 16 YMmeTs pacno3HaBaTh VY4uute paccyxaaTh U
27 4.1 KBagpatHslii TpexuyieH 2 KBaJpaTHBIN TpEXUJIeH, JIOTUYECKU MBICIIUTS;
28 3HATH/TIOHUMATh OIIPEJCIICHNE | BBISICHATH BO3MOXKHOCTD BOCITTHIBATh yMEHHE
29 4.2 TlonsiTue KBaApaTHOT'O ypaBHEHUS 2 KBaJpaTHOTO TPEXYJIEHA, pa3JI0KEHU €ro Ha OLIEHUTH TPY/l TOBAPHUIICH.
30 (hopmyity pazioxeHHs Ha MHOXKUTEIH, IPEICTABIISATH Pa3BuBath
31 4.3 Henonuoe KBaJIpaTHOE ypaBHEHUE 2 MHOHMTEIH KBaJIpaTHOTO KBaﬂpaTHBIfI TPEXYJICH B BUJC MaTeMaTHYCCKYIO peUb




32

Tpex wieHa. 3HaTh

IIPOU3BCACHUA JIMHEHHBIX

YUaIUXCs.

33 4.4 Pemenne KBaIpaTHOTO ypaBHEHUS OOIIETO BHIA 3 OIpEENIEHUE KBaJPaTHOTO MHOHUTeNeH. Pacrio3HaBaTh Pa3BuBaTh ymMeHue
34 YPaBHEHHH, BUIbI HEMOIHBIX KBaJpaTHbIE YPABHEHUS. HaOJr01aTh, CPABHUBATH, CP
35 4.5 TlpuBeneHHOE KBaIpaTHOE ypaBHEHUE 2 KBaJpaTHBIX ypaBHEHUN U Pemate xBagpaTHbIE CIEJIaTh BBIBO/BI
36 crocoOBI UX PEIIeHNs, 3HATh YpaBHEHHS, a TaKKe
37 4.6 Teopema Buera 2 (hopMyy TUCKPIMHHAHTA, YPaBHEHHUs, CBOIAIINECA K KP
38 (hopmyIbl KOpHEH HuM. OnpeaesaTs Hann4ne
39 4.7 IlpuMeHeHne KBaJpaTHBIX YPaBHCHUH K PEIICHUIO 3a/1a9 2 KBa/IpaTHOI'O ypaBHEHU. KOpHEH KBaJ[PaTHBIX
40 3HaTh, YTO C HOMOIIBIO ypaBHEHHH 110
41 Konrponbnas pabora Ne 3 «KBanparHble ypaBHEHH» 1 KOpHEH KBa/[paTHOTO JMCKPUMMHAHTY. Pemrarh
YpaBHEHHSI MOXKHO pelIaTh TEKCTOBBIE 33/1a4H,
TEKCTOBBIC 33/1a41 TIPUBOISIINE K KBaIPAaTHOMY
YPaBHEHHIO
§ 5. PannonajbHble ypaBHEeHUS 13
42 5.1 INoHsTHE PAIMOHATIBHOTO YPaBHEHNUS 1 3HATH/TIOHUMATh OTIPEJEIICHHE | YMETh peliaTh OMKBaApaTHBE | YMETh pemaTh TEKCTOBBIC
panroHaIbHOTO yPaBHEHH, YpaBHEHHS, paclialaloIuecs 3a7a4M, MOJICINPYS UX B
43 5.2 BuKBaapaTHOE ypaBHEHUE 2 OWMKBaZpPaTHOTO YpaBHEHUS, YpaBHEHHS, palliOHAIIbHbIC panuoHaIbHbBIE YPaBHEHUSI.
44 pacraaronerocs ypaBHeHus, | ypaBHeHHs. Permrats Bocnuranue ycumanBocTH
45 5.3 Pacmagaromuecs YpaBHEHHUS 2 3HAaTh, UTO 6I/IKBa}1paTHOC TEKCTOBBIC 3aJ1auU C u prI[OJ'IIO6I/IH. YMeHue
46 YpaBHEHHE PEIaroTCs C HOMOIIIBIO PAllMOHAIBHBIX JIOBECTH JIeJI0 10 KOHLA
47 5.4 VYpaBHeHHe, OHA YaCTh KOTOPOTO anredpandeckas 3 [IPUMEHCHNUCM 3aMCHBI YPaBHCHHIA. Cp
48 Ipo0b, a TpyTasi paBHA HYITO HCU3BCCTHOI'O
49
50 5.5 Pelmenue parMoOHaTLHBIX YPaBHEHHIT 2 KP
51
52 5.6 Pemmenue 3a1a4 mpy IOMOIIH PallMOHAIBHBIX yPaBHEHUIH 2
53
54 KonTponbHast pabota Ne 4 «ParuoHanbHble ypaBHEHUS 1
§ 6. JIuneiiHast pyHKIMSA 9
55 6.1 IIpsiMas mpomOPIHNOHANBEHOCTh 2 3HaTH/IOHUMATH OIIPEeNICHHe | YMETh paclo3HaBaTh psiMyio | Pa3BuBath ymenue
56 MpsIMOi MPOTIOPLUOHAILHYIO HaOJI0/1aTh, CPABHHUBATH,
57 6.2 Tpadux GyHKIME y = KX 2 MPOTIOPIIMOHANIBEHOCTH, 3aBUCUMOCTb. CTpOUTH c/1enaTh BBIBOJIBL.
58 oInpeeNneHue TMHEHHON rpaduk JIMHEHHOH QyHKIUH Pa3BuBars ymeHue
59 6.3 JluneitHas GyHKIUA U ee Tpaduk 3 ¢yHxuuy. 3HaTh, UTO 10 KOOpPJUHATAM JIBYyX TOUeK. | padoTaTh IO aJIrOpPUTMY. CP
60 ABISIETCS TPa(UKOM TIPSIMOM YMeTb MocTpOUTh rpaduk
61 MPOTIOPIIMOHAIBHOCTH, byukunu y = |x.
62 6.4 PaBHOMepHOE JBM)KEHUE 1 NTHHEHHOH yHKIHH.
63 6.5 ®yukuus y = |x| u ee rpaduk 1
§ 7. KpaapaTuuyHas pyHKuus 9 YMmeTs pacno3HaBaTh
64 2 2 3HATH/TIOHUMATh OIIPEJCICHUE | KBaJPaTHYHYIO (DYyHKLHIO, BocnuteiBate y yuamuxcs
65 7.1 @ymama y =ax” (a>0) KBaJpaTUYHON (yHKINH. CTpOUTH Tpaduk HaBBIKH y4eOHOTO Tpyaa.
66 2 2 3HaTh, UTO SBISIETCS KBaZpaTU4HON (PyHKIUH C Pa3BuBaths ymeHue
67 7.2 Oymxma Y =ax” (a #0) rpaKOM KBaJpaTUIHON MIOMOIIBIO TIEPEHOCOB BIOJIb aHaJIM3MPOBATH, CP




68 2 3 (hyHKIMK, Ha3BaHUe rpaduka | OCed KOOPIAMHAT M 110 CpaBHHUBATh, ACJIaTh
69 73 Oynxuns y = a(x — xo) +tYo KBaZIpaTUIHOHN (PyHKIUH. KOOPJIMHATAM HECKOIBKHX BBIBOJIBI, JIOTHIECKOE
70 TodeK rpaduka. Pacrio3HaBaTth | MBIIUICHHE, JIEMEHTHI KP
71 7.3 TI'padux xkBagpaTHIHON HYHKIHH 2 o0paTHYyIO TBOPYECKOH JIEATETHHOCTH.
72 MIPONOPIHOHATHHYIO

§ 8 Dynkuus y= k. Yo 5 3aBHCUMOCTb. Micrionb30BaTh

X=X MIEPEHOC MO OCSIM KOOPJHHAT
73 8.1 O6parHas MPOMOPLUHOHAIEHOCTh 1 JUIA OCTPOCHHs Tpaduka
¢$byHKIHN y= K 70
74 8.2 DyukIiws y= K 1 X=X
X
75 8.3 @ynkuua ,_K  (mpogosmkenue) 1
X
76 8.4 T'paduk QpyHKIMH e 0 1
X=X

77 Konrponbnas pabora Ne 5 «KBanparuuHas GyHKIH» 1

§ 9 Cucrembl paliiOHAJILHBIX YPABHEHUI 10
78 9.1 TloHsATHE CHCTEMBI pallMOHAIBHBIX YPaBHEHHI 2 3HaTh MOHATHE CUCTEMBI BripaboTtaTh yMeHuUe pemaTh IIponomxuts
79 YPaBHEHHUU pallMOHaIbHBIX CHCTEMBI ypaBHEHUH 1epBoi 1 | popMHUpOBaHHE
80 9.2 CucteMsl ypaBHEHUH TIEpBOH U BTOPOH CTETIEHN 2 YPaBHEHHH, CHCTEM BTOPOH CTENEHH, CUCTEMBI KOMMYHHUKATHBHBIX
81 YpaBHEHUI NEPBOW U BTOPOM paluMOHANBHBIX YpaBHEHUH, OTHOIIEHUH.
82 9.3 Pemulenue 3a1a4 Ipy IOMOILM CUCTEM YpaBHEHHiA epBoii 2 CTEIICHHU C ABYMS 3aJa4d, MpUBOAIINE K TakuM | OTpadaThiBaTh yMEHHS CP
83 U BTOPOii CTENEHH HEHU3BECTHBIMHU. cucTeMam pemnIats 3a1a4i HOBOTO
84 9.4 CucteMsl pallMOHAJIBHBIX YPAaBHEHUI 2 3HaTh CIOCOOBI U AITOPUTMBI BUJA.
85 pELICHUs CUCTEMBI Pa3BuBate
86 9.5 Pemrenue 3agad npy IIOMOIIH CHCTEM PAIlIOHATBHBIX 2 ypaBHEHHII ICPBOii U BTOPOi MaTCMaTHICCKYIO PCYb.
87 YpaBHEHUH CTCICHH.

§ 10. I'paduyeckuii ciocod pemieHNs CHCTEM YPaBHeHUi 9
88 10.1 T'paduyeckuii crocod pereHns CUCTEM JIBYX 2
89 ypaBHEHHIi IEPBOil CTETIEHH C IBYMsI HEM3BECTHBIMU 3HaTh CrocoOBI M aNrOpUTMBl | BripaboTars ymeHue pemats | PasBuBath ymeHue
90 10.2 T'paduyeckuii cmrocod UCCICTOBAHMSI CUCTEM BYX 2 PELICHUs] CUCTEMBI CUCTEMBI yPaBHECHUH MEPBON U | HaOIIOIaTh, CPAaBHUBATB, CP
91 ypaBHEHUIA TIEPBOii CTENEHH C JABYMS HEM3BECTHBIMU yYpaBHEHHI NIEpBOIl 1 BTOPOH | BTOPOM CTENEHU M YPaBHEHUS | CHeJaTh BHIBOBI.
92 10.3 Pewenue cucteM ypaBHEHUI epBOil U BTOpOi 2 CTEeIIeHH IpaUIeCKUM rpaduueckuM cnocobom PazBuBate ymeHue
93 cTerneHy rpaduueckuM crnocoooM crnocobom paboTathb 110 alNropuTMy. KP
94 10.4 Tlpumeps! penieHust ypaBHEHUH rpaduuecKiuM 2
95 crocoboM
96 Konrponbnas padbora Ne 6 «Cucrembl pallnOHaIBHBIX 1

ypaBHEHUID)

IloBTOpEHHe 6
97 [ToBropenue Tembl: «DyHKUNHT U TpauKm» 1

3HaTh ¥ TOHUMATh YMeTh NPUMEHSTh 3HAaHHS Pa3BuBaTh HaBBIKH
98 Hosropenne Temsr: «KBagpatHbie KOPHI» 1 TeOpeTHIECKHl MaTepHa HpU PEIICHUH TIPAKTUYECKHX | 060OIICHHUS 1
anreOpsI 8 KIacca 3amaq CUCTEMATH3ALNH CP

99 IToBTropeHue Temsl: «PalroHaNbHbIC YPaBHCHUA» 1
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IToBTOpenne Tembl: «CHCTEMBI PAIOHAIBHBIX YPABHEHUI»

101

Kontponbshas padora Ne 7 (utoropas)

102

O6o6maromuit ypok 3a Kypc anreOpsr 8 xiacca

HKP




