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IHosicHuTeIbHAA 3aNIUCKA
Pabouas mporpamma mo anreOpe i ydammxcs 8 kiacca b cocraBieHa B COOTBETCTBUM ¢ TpeOOBaHMAMHU (peepalibHOTO KOMIIOHEHTa
rOCyJapCTBEHHOTO CTaHAAapPTa OCHOBHOTO O0IIEro 0Opa3oBaHUs C yU€TOM MPUMEPHON MPOTpaMMBl OCHOBHOTO 00IIero 00pa3oBaHus 1Mo anredpe.
HopmaTtusnyto 6a3y aist pa3paboTku pabodeil mporpaMMbl IPEACTABIISIIOT JOKYMEHTHI:

- ®enepanbHblii 3aKk0H 0T 29.12.2012 1. Ne 273-D3 «O6 obOpazoanuu B Poccuiickoit @denepanumny;

- Ilpukaz MunucrepcrBa obpazoBanusi Poccuiickoit ®enepanun ot 05.03.2004 1. Ne 1089 «®DenepanbHblii KOMIOHEHT IOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB OOIIETO 0Opa30BAHUSY;

- Ilpuka3 MunucrepctBa obOpazoBanusi Poccuiickoit @eneparmu ot 09.03.2004 1. Nel312 «®DenepanbHblii Oa3UCHBIN y4eOHBIM TUIaH U
IIpUMEpHBIE yueOHbIE TUIaHbI 715 00pa3oBaTeNbHbIX YupexaeHuil Poccuiickoit denepanuu, peanus3yonux NporpaMmsl 0OIIero 00pa3oBaHus»

- [Ipuxa3 Munucrepcta oOpazoBanus u Hayku Poccuiickoit @eaepannu ot 31.03.2014 Ne 253 «O06 yrBepkaeHnn ¢enepalbHOTO MepeyHs
Y4eOHHUKOB, PEKOMEHIYEMBIX K HCIIOJB30BAaHUIO TMPH peaM3allii MMEIONINX TOCYAAPCTBEHHYIO AaKKPEIUTALUI0 00pa30BaTENbHBIX MPOTPaMM
HAYaJIbHOTO O0IIEro, OCHOBHOTO OOIIEro, CPeTHEro 001IIero 0Opa3oBaHUs.

- Ilpukaz MunuctepcTBa oOpasoBanus U Hayku Poccuiickoit @enepauun ot 08.06.2015 r. Ne 576 "O BHecenun nzmenenuii B OI1
Y4eOHHUKOB, PEKOMEH/IyEMBIX K HCIIOJIb30BAHHIO MIPU PEATH3AINY UMEIOLINX TOCYAapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTEIbHBIX IPOTPAMM
HAYaJIbHOTO O0IIEro, OCHOBHOTO OOIIIEro, CpeTHero 001Iero oopa3oBaHus, yTBep KICHHBIN PHUKa3oM MUHUCTEPCTBA 00pa30BaHMs U HAYKH
Poccuiickoit ®eneparuu ot 31 mapra 2014 roga Ne 253" - Tlocranosnenue ['1aBHOTO rocy1apCTBEHHOTO caHUTapHOTO Bpada Poccuiickoit
Oeneparun oT 29.12.2010 . Ne 189 (pen. T 25.12.2013) «O6 yrBepxkaeanu CanlluH 2.4.2.2821-10 «CaHUTapHO-IHIEMHUOJIOTHUECKUE
TpeOOBaHUS K YCIOBUSAM M OPraHU3alUN 00ydeHHs B 001Ie00pa30BaTEIbHBIX YUPEKICHHUIX ),

Paboyas mporpamma cocTaBiieHa Ha OCHOBE ITPOTPaMMBI, OITYOJMKOBAHHOW B COOPHHKE MPOrpaMM o011e00pa3oBaTe/IbHbBIX YUpeKIeHUii:

Anreopa .7 —9 kiaccel;

Cocrasuresn: Bypmucrposa T.A.;

MockBa, nznarenbcrBo «IlpocBemenney», 2009. — 256¢.

Pabouyas mporpamma opHeHTHPOBaHA Ha MCIIOJIb30BaHHE ydeOHUKa

Huxonbsckuit C.M. , Anrebpa. 8 Ki1.: yaeOHUK uist 001ieo0pazoBarenbHbixX yupesxaennid / C.M. Hukonbsckuii, M.K. IToranos, H.H.
PemernuxoB, A.B. IlleBkun. — C: IIpocBemenune, 2014 r.

W3zyuyenne anreOpbl B paMKax OCHOBHOTO 00IIero 00pa3oBaHuUs HAIIPABICHO HA JOCTIKEHHUE CIECIYIONUX Heael:

v OBJIaJIcHHE CHCTEeMOH MaTeMAaTHYeCKMX 3HAHUH M YMeHHUI, HEOOXOIMMBIX JJIsl IPUMEHEHUS B IPAKTUUYECKON JESITENbHOCTH,
W3YYEHHUS CMEXHBIX JIMCUUIUIMH, TPOJ0IKEHN 00pa30BaHus;
v HHTEIeKTYa/IbHOe Pa3BUTHE, POPMHUPOBAHUE KAYECTB JTMYHOCTH, HEOOXOMMBIX YEIIOBEKY ISl TIOJTHOIICHHOH KU3HU B COBPEMEHHOM

oOriecTBe, CBOMCTBEHHBIX MATEMAaTUYECKOH JIESITETLHOCTH: ICHOCTH ¥ TOYHOCTH MBICIH, KPUTHYHOCTH MBIIIJICHUS, HHTYUIUH, JJOTHYECKOTO
MBIIIUICHUS, SJIEMEHTOB aJITOPUTMUYECKOH KyIbTYpHI, IPOCTPAHCTBEHHBIX MPEACTABICHUH, CIOCOOHOCTH K TPEOJIOJICHUIO TPYAHOCTEH;

v (¢opMupoBaHue MpeaCTaBIeHHI 00 UIESIX U METOJaX MAaTEMATHKH KaK YHUBEPCAIBHOTO S3bIKa HAYKU M TEXHUKHU, CPE/ICTBA
MOJIEIMPOBAHUS SIBJICHUI U IIPOLIECCOB;



v BOCIIUTAHHUE KYJIbTYPbI IMYHOCTH, OTHOILICHHS K MaTeMaTHKE KaK K 4aCTH OOIIEUEIOBEYECKOM KyIbTYpBI, HTPAIOIIEH 0COOYIO POJIb B
0O0IIeCTBEHHOM Pa3BUTHH.
B xo/1e ocBOeHHSI cOlep:KaHMs Kypca y4aluecst oJ1y4aloT BO3MOKHOCTh:

4 Pa3BUTh NPCACTABJICHUA O YHUCJIC U POJIN BBEIYHMCIICHUH B YEJIOBEUYSCKOI IMPAKTHUKE;

4 C(l)OpMI/IpOBaTI) MPAKTUYCCKUC HaBBbIKH BBITIOJTHCHUA  YCTHBIX, IIHUCbMCHHBIX, HHCTPYMCHTAJIbHBIX BI)I‘II/ICJIGHI/If/'I, Pa3sBUTH
BBIYHUCIIUTENBHYIO KYIBTYPY;

v BJIAJIETh CUMBOJIMYECKHAM SI3BIKOM alreOpbl, BEIpadboTaTh (hOpMaibHO-ONIEpAaTHBHbIE alreOpanyecKiue YMEHUs U HayUYUThCS IPUMEHSTh
HX K pCHICHUIO MATCMATHUYCCKUX U HEMATCMAaTUUCCKUX 3a1a4,

v M3YyYUTh CBOMCTBA M TpaduKu (YHKIUI, HAyYUTHCS WCIOJIB30BaTh (HYHKIMOHAIBHO-TpaUUecKue MPEeACTaBICHUS JUIsI ONMUCAHUSA U
aHaJM3a peaJbHbIX 3aBUCUMOCTEN;

4 MOJYYHUTh HOPCACTABJICHUSA O CTATUCTUYCCKHX 3aKOHOMCPHOCTAX B pPC€aJlbHOM MHPEC U O Pa3INYHBIX cnocobax Hx HN3YyUCHUA, 00
O0COOEHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCAIINX BEPOSITHOCTHBIN XapaKTep;

4 Pa3BUTH JIOTUYCCKOC MBIIIJICHUE U PEYb — YMCHUA JIOTUYCCKHU 000CHOBBIBATh CYXXICHHA, TPOBOJUTHL HECIIOXHBIC CHUCTCMATHU3AllUH,

NPUBOANUTH TPHUMEPHl W KOHTPIPHUMEPBI, HCIOJIB30BaTh pPA3JIUUYHBIC SI3BIKM MAaTEMAaTHKH (CIOBECHBIM, CHMBOJMYECKUH, TpadUuecKuil) s
WJLTIOCTPAINH, HHTEPIPETALNH, apTyMEHTALUU U JOKa3aTeIbCTBA;

v copMHpOBATh NPEACTABICHUS 00 U3y4aeMBbIX MOHATHIX U METOJIaX KaK BXKHEHIINX CPEICTBAX MATEMAaTHUECKOTO MOJICIIMPOBAHUS
peabHBIX MPOIECCOB U SBICHUH.

Oouweyuednvie ymeHus, HABLIKU U CHOCOObL OeameIbHOCmU
B xone mpenonaBaHus mMaTeMaTWkH B § Kiacce, paboThl HaJl (GOPMUPOBAHUEM Yy OOYYAIOUIMXCS MEPEYUCIEHHBIX B MpOrpaMMe 3HaHUM U

YMEHUH clieayer oOpamiaTh BHUMaHHME Ha TO, YTOOBl OHHM OBJAJEBAIM yYMEHHUSAMH O0OLIeydeOHOro XapakTepa, pa3HOOOpa3sHBIMH CIIOCOOaMU
NEATeIbHOCTH, TIPUOOPETAIN OIIBIT:

v’ IUIaHUPOBAHUS M OCYIIECTBIICHUS ATOPUTMUYECKON JIEATENHLHOCTH, BBIOJHEHHS 3aJAHHBIX ¥ KOHCTPYHUPOBAHHUS HOBBIX aITOPUTMOB;

v peleHys pa3HoOOpa3HbIX KIACCOB 33/1a4 U3 Pa3IM4HbIX Pa3[esIoB Kypca, B TOM YUCIIe 3a1a4, TPeOYIOUIMX MOUCKA ITyTH U CI0cO00B
pelIeHus;

v HCCIIEIOBATENIbCKON AECATEIbHOCTH, Pa3BUTHS UJIEH, TPOBENIECHUS SKCIEPUMEHTOB, 0000IIEHNS], TOCTAHOBKU U (JOPMYJIUPOBAHMS HOBBIX
3ajad;

v SICHOTO, TOYHOT'O, TPAMOTHOT'O M3JI0KEHHSI CBOMX MBICJIEH B YCTHOM M MHCbMEHHOM peun, NCIOIb30BaHMsl Pa3INUHBIX SI3bIKOB

MaTeMaTHKH (CIOBECHOTO, CHMBOJIMYECKOTO, TPa()uecKoro), CBOOOAHOTO MEPEX0a C OJHOTO sI3bIKA HA APYTOH JUIs MILTIOCTPALIUY, HHTEPIPETaIUH,
apryMEeHTalluu 1 JJ0Ka3aTeIbCTBa;
v MIPOBEJICHUS JIOKA3aTEeIbHBIX PACCYXKICHHMA, apTyMEHTAIIUH, BBIIBIXKEHUS TUIIOTE3 M X 000CHOBAHUS;
v MOWCKA, CHCTEMAaTH3alluy, aHAJIN3a U Kilaccu(pukanuy MHPOpPMaIuH, UCTIONB30BaHUS pa3HOOOpa3HBIX HH(POPMAIIMOHHBIX HCTOYHHKOB,
BKJTIOYAst YYEOHYIO M CIIPABOYHYIO JTUTEPATYPy, COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH.
Pezynomamul o6yuenusn



PesynpTaThl 00ydeHus npeacTaBieHsl B TpeOOBaHMIX K YPOBHIO MOJITOTOBKH U 33/1al0T CHCTEMY HTOTOBBIX PE3yIbTaTOB 00yIEHHS, KOTOPHIX
JOJIKHBI JJOCTUraTh BCE ydalllecs, OKaHUYMBAOIINE 8 KJIacC, U JOCTHKEHHE KOTOPBIX SIBIISETCS 00513aTENbHBIM YCIOBUEM MOJIOKUTEIbHOM
aTTecTalluy y4eHHKa. DTH TPEOOBAHUS CTPYKTYPHUPOBAHbI 10 TPEM KOMIIOHEHTaM: «3HATH/IMIOHUMATh)», KYMeTb», KMCMO0JIb30BaTh IPUOOPETEHHbIE
3HAHUS M YMEHHS B IPAKTHYECKOH 1esiTeJIbHOCTH U NMOBCeHeBHOM Ku3HW». [Ipu 3TOM nociieiHEe 1Ba KOMIIOHEHTA IIPEICTABIEHbI OTAEIBHO I10
KaXJI0MY M3 Pa3JesIoB COAEPKaHMSL.

H3menenusn, neceHHblE 6 NPOZPAMMY
[InannpoBaHUe COCTaBIEHO Ha OCHOBE 00111€00pa30BaTeIbHON IPOrpaMMbl 0€3 H3MEHEHNU.
Mecmo npeomema 6 yueonom nnane Jluyesn
CornacHo enepanpHoMy 0a3ucHOMY yueOHOMY TUIaHy Ha M3ydeHue anreOpsl B 8 kiacce orBoautest 102 yaca u3 pacdera 3 4 B HEJEIIO.
I11aHOBBIX KOHTPOJBHBIX PpadOT 6, 3a4€TOB 2 , TECTOB 3 u.



YUYEBHO-TEMATUYECKUUA MJIAH

Tema Kou-Bo Conepxanue JesiTeIbHOCTH 00yUAIOUINXCS
4acoB NP U3YyYEeHUH TeMbl
UYucnoBele HepaBeHCTBA. MHOXKeECTBA ®opMynHpOBaTh CBOMCTBA YUCIOBBIX HEPABEHCTB U PUMEHSATh UX IIPU
yucen. JlekaproBa cucremMa KOOpJAMHAT HA | pelIeHuH 3a1a4. Mcnoib30BaTh B MMCbMEHHONW MaTeMaTUYECKON pedun
wiockoctu. [lonsitue dpynkiun. [onstue 0003HaueHHs U rpaduyeckre n300paskeHMs YUCIOBBIX MHOMKECTB,
rpaduka pyHkiun. OyHKIUA y = X U e€ TEOPETUKO-MHOKECTBEHHYIO CUMBOJIMKY. [[prBOIMTH prUMeEpbI
16 rpapuk. @ynxuus y = x>. [papuk KOHEUHBIX 1 OeCKOHEUHBIX MHOKECTB. (HaxomuTs 0O0bennHeHne n
Mpocreiimme 4ACOB yuxiuu y = x2. @ynkuus y=1/x (x>0). MEPECEUCHNE KOHKPETHBIX MHOKECTB, pPa3HOCTh MHOXKECTB. [IpuBOINTH
pyHkuuu I'paduk pynkuum y=1/x. MIPUMEPBI HECTIOKHBIX KJIacCH(DUKAIIHIA. )
Bbrancnare 3HaueHust QyHKIMHA, 3aJaHHBIX GOpMyIaMu (TIpH
HEO0XOIMMOCTH HCIIOJIb30BaTh KAJBKYJISATOP); COCTABIIATH TAOIHIIBI
3HaYeHui QyHkumii. ONUCHBaThH CBOMCTBA QYHKIMIA y = X, Y = X2,
y=1/X 1 CTPOUTH MO TOYKAM HX IrpauKH.
[ToHsiTHE KBaAPATHOTO KOPHSI. DopMynHpoBaTh ONpPEAEICHUE KBAAPATHOTO KOPHS U3 YKCIa.
Apudmernaeckuii KBaApaTHBII KOPEHb. Jloka3bIBaTh CBOMCTBA apu(hMETHUECKUX KBAIPATHBIX KOPHEH;
KBanpaTHblil KOpEHb U3 HATypaJIbHOTO IIPUMEHSTh UX K IPe0Opa30BaHUIO U CPABHEHUIO BBIPAKEHUH,
KBaaparnsie 9 yacoB | yncia. CBolicTBa apu(PMETHIECKUX COJIepKAIIUX KOPHU. BBIYUCIIATS 3HAYEHUS BBIPAKEHUMN, COACPKAIINX
KOpPHH KBaJIpaTHBIX KOpHEH. KBaJipaTHble KOpHU. HaxoauTh TouHbIE U NPUOIMKEHHbIE 3HAUECHUS
KOPHEH M3 MOJ0KUTEIbHBIX Yicesl. BEIUMCIATh TOUHBIE U
pUOJIMKEHHBIE 3HAYEHUsI KOPHEH 1o (hopMyiiaM, UCTIONb3Ysl, 10
HE00X0IMMOCTH, KaJbKYJSTOP WM TaOJINLIBI.
Ksagpartusiit TpéxwieH. [Ionarue Pacnio3HaBaTh KBaJpaTHBIN TPEXWIEH, BBIACHIATH BO3MOKHOCTb
KBaJipaTHOTrO ypaBHeHus. HenomHoe pa3IoKEeHUs ero Ha JMHEHHbIE MHOXUTENH, IPECTABIIATh KBaIpaTHBIN
KBaJpaTHOE ypaBHEHME. Pemenue TpEeXWIEH B BUJIE NIPOU3BEACHUS JIMHENHBIX MHOXHUTENEH. ([Tpu
KBanpaTHubie n 29 KBaJIpaTHOTO ypaBHEHUS OOIIETro BUAA. HaJIMYUU Pe3epBa HAXOAUTh LI€Ible KOPHU MHOTOWIEHOB C IEJIBIMU
pauMoHajibHble | 4acoB | IIpuBenénnoe KBagpaTHOE ypaBHEHUE. kodpduumentamu). [IpuMeHsATs paszarnyHble (OPMBI CAMOKOHTPOJIS IPU
YPAaBHEHHUA Teopema Buera. [IpumeHeHne KkBaipaTHbIX | PEIIEHUH YPaBHEHUH.

YpaBHEHUH K pelieHuto 3a1ad. [lonsarue
palMOHAIIBHOTO YPaBHEHHS.
bukBangpaTHbie ypaBHEHUS.

Pacnio3naBathk KBajpaTHbIE ypaBHEHHUs. Pemars kBagpaTHbie
YpaBHEHHS, a TaKXKe YpaBHEHUs, cBoAsALMeECs K HUM. OnpenensTh
HaJM4ue KOPHEW KBAJPaTHOrO YpaBHEHUs 10 AUCKPUMUHAHTY U




Pacnianaromuecs ypaBHeHus. Y paBHEHUE,
0JIHa 4acTb KOTOPOT0 alredpandeckas
npo0b, a Ipyras paBHa Hy/I0. Pemenne
palMoHaNbHBIX ypaBHEHU. Pemenne
3a/1a4 P IOMOIIY PAllMOHAJIBHBIX
ypaBHeHUN. Pa3noxkenne MHOrOWIEHOB Ha
MHOXHUTEIN U PEIICHUE YPABHEHUM.

koappurmentam. (PemaTe HecoXHBIC ypaBHEHUS 3-¢if U 4-0i
CTETneHeH.)

Pacnio3HaBaTh palnoHalibHbIE ypaBHEHUs, pemaTh ux. (Pemats
HECIIO’KHBIE YPABHEHUS C MOAYJISIMH, C IPUMEHEHHUEM 3aMEHBI
HEU3BECTHOTO, IEpeX0/a K YpaBHEHUIO-CIIeACTBHIO. [loayunTs
NEPBOHAYAIBHBIE CBEICHUS O MHOKECTBE KOMITJIEKCHBIX YHCEI.)
Pemrats TekcTOBBIE 3aa4YM, TPUBOAAIINE K KBaIPaTHOMY WIIN
paloHaIbHOMY YPaBHEHHUIO

[TpsiMast mponopUMOHATbHAS 3aBUCUMOCTb.
I'padux Gynkmun y = kx. JIuneitnas
¢bynkuus u e€ rpapux. PaBHomepHOe

Pacnio3naBath npsiMyro mponopIrruoHaIbHYI0 3aBUCUMOCTh. CTPOUTH
rpaduK JIMHEHHOHN, KBaIpaTUIHON (PYHKIIMU C TIOMOIIBIO TIEPEHOCA €T
BJIOJIb OCEH KOOPAMHAT U TI0 KOOPIUHATaM HECKOJIBKHX TOYEK rpaduka.

JIuneiinas u 20 neuxenne. Pynxius y = ax” (a > 0). Pacno3naBath ypaBHEHUS IPSAMOM U OKPYKHOCTH.
KBaJipaTH4YHasA yacop | Oynxius y = ax’(a < 0). @ynkuus y = ax’> | PacrnosHaBaTh 06paTHyIO IPOHOPLHOHATLHYIO 3aBUCHMOCTb.
pyskuun (a#0). ©ysxms y = a (X — Xo)* +Yo. Hcnosb30BaTh NEPEHOC MO OCAM KOOPAUHAT JUIsl TIOCTPOCHUS rpaduka
I'paduk xkBagpaTUIHON PYHKITUH. npoOHo-panroHanbHON QyHKIMH y=(k/X-X0)+yo. (Mcnoms3oBaTh
Oynxius y = k/(x- Xo) + yo. CUMMETPHH OTHOCUTENIEHO MPSIMO MTPH MOCTPOSHNUH Tpadyka PyHKIIHH,
COJIEpKAIINUX MOTYIIH. )
ITonsitue CUCTEMBI panMoHaNbHBIX | Pemars cuctembl pallMOHAIbHBIX YPaBHEHUH, IPUMEHATh CUCTEMBI JIJIS
ypaBHeHUH. CucTeMbl ypaBHEHHUI MEpBOM | pelIeHUs TEKCTOBbIX 3ajad. (Pemars HeclnoXkHbIe ypaBHEHUS! BTOPOM
U BTOpPOW cTemneHu. PelieHue 3anad OpH | CTETIEHU B LENBIX YUCIIAX).
MIOMOIIM CHCTEM YypaBHEHUM niepBOH U | Pemarh TekcTOBBIE 3a/1a4M MIPHU MOMOIU CUCTEM PallMOHAIbHBIX
CHCTeMbL 20 BTOpoi creneHu. Ilpumepsl pemnieHus | ypaBHeHuil. (Pemars HecI0XKHbIE TEKCTOBBIE 3aJ]aUu €
ypaBHEHUH IpapuyecKuM crocoooMm. L[E€JIOYMCIIEHHBIMY 3HAUE€HUSIMU BEJIMYUH).
PALMOHAJIBLHBIX | YacOB
ypaBHenuii Hcnonp3oBath Q)yHKuHOHaanO-rpaququKHe IIpEJICTaBICHUS ISl
pelIeHNs U UCCIIEIOBAHUS ypaBHEHUN U cucteM. KoHCTpynpoBarth
SKBHUBAJICHTHBIE PEUEBbIE BHICKA3bIBAHUS C UCIIOJIB30BAHUEM
anredpanveckoro U reOMeTPUYECKOTO SI3bIKOB.
(Mmetsb npeacTaBiaeHUE 0 BEPOATHOCTU COOBITHS U PELIaTh HECTIOKHBIE
3aJ1a4uM Ha HaX0XJIEHNUE BEPOSTHOCTH COOBITUH).
8 yacoB | Cucremaruzanus 3HaHUH, yMEHUHN U
IloBTOpPEHHE

HaBBIKOB




TPEBOBAHMSI K YPOBHIO MATEMATUYECKOM MOATOTOBKH YYAILIAXCS 8 KJTACCA
B pesynbpraTe u3yueHus Kypca anredpsl 8 Kjacca yYeHUK JOJIKEH:
3HamMb/NOHUMAMD:

. CYIICCTBO MMOHATHA MAaTCMATUYCCKOI'0 JOKA3aTCIIbCTBA,; MIPUMEPHI JOKA3aTCIILCTB,

. CYILIECTBO IOHATHS aJrOPUTMA; IIPUMEPHI AIITOPUTMOB;

. KaK UCIIOJIB3YIOTCS MATECMATHYCCKUC q)OpMyJ’II)I, YpaBHCHHA U HCPABCHCTBA, IPUMCEPBI X NPUMCHCHUS JJISA pCHICHUA MAaTCMAaTUUYCCKUX U
MPAKTUYCCKUX 3aaa4Y,

. KaK MaTCMaTUYCCKU OMMPCACIICHHBIC Q)YHKI_II/II/I MOTYT OIMMCBIBATH PCAJIbHBIC 3aBUCUMOCTHU; ITPUBOJUTE NPUMEPBI TAKOTO OIMMUCAHUA,

. KakK HOTpe6HOCTI/I MMPAKTHUKU MTPUBCIIM MAaTEMATUICCKYIO HAYKY K H€O6XOI[I/IMOCTI/I paciiupCHUA MMOHATUA YHCJIA,

. BEPOSTHOCTHBINM XapaKTEp MHOTUX 3aKOHOMEPHOCTEH OKPYKAIOIIETO MUPA; IPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

e CMBICJ HJEaJIN3allH, MTO3BOJIAIONICH peliaTh 3aJa4 pealbHOM JEeHCTBUTENIBHOCTH MaTeMaTHYECKMMH METOJIaMH, MPHUMEPHI OIINOOK,
BO3HHUKAOIHUX MIPHU UACATU3AINH,

ymMemsy.
° BBITTOJIHATH OCHOBHBIC I[€I>'ICTBPI$I CO CTCIICHAMM C LCJIBIMHU IMOKa3aTCIAMHU, C MHOI'OYJICHAMHA U C aJIF€6paI/I‘~I€CKI/IMI/I I[pO6$IMI/I; BBITIOJIHATH

pas3iokeHne MHOTOYJICHOB Ha MHOKHTENH; BHITIOJHATH TOXKIECTBEHHBIEC TIPE0OPa30BaHUs PATMOHAIBHBIX BBIPAKEHU;

. MPUMEHSTh CBOWCTBA apH(PMETHUECKUX KBAJPATHBIX KOPHEW JUIS BBIYMCICHHS 3HAUYEHUH M MpeoOpa3oBaHUI YHMCIOBBIX BBIPAKEHHIA,
COJIepKAIIUX KBaPATHBIE KOPHU;

e  pelaTh JUHEHHBIC, KBAAPATHBIC YPABHEHUS U PALIMOHAIBHBIC YPABHEHUS, CBOIAIINECA K HUM;

. pelaTth JIMHENHbIE HEPABEHCTBA C OJJTHOM NEPEMEHHOM U UX CUCTEMBI;

e  HAXOOUTh 3HAYEHUS (PYHKIHH, 33JaHHOU (GopmyInol, Tabmuiel, rpagKkoM MO ee apryMeHTy; HAaXOJUTh 3HAU€HHE apryMeHTa II0
3HA4YEeHUI0 (DYHKINH, 33JaHHON Tpa@UKOM WK TaOJIUIIEH;

e  ompenenath CBOHCTBa (pyHKIMHM TO ee rpaduKy; NPUMEHSATh Trpaduyeckue NpeJCTaBICHUS NpPU PEHICHUH YpPaBHEHHI, CHCTEM,
HEPaBEHCTB;

e  ONHKCHIBATH CBOMCTBA M3YYEHHBIX QYHKIUH, CTPOUTH UX IpauKu;

LCNOJ1b308aMb NPUOOPEM EHHbLE SHAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeIbHOCIU U NOECEOHEGHOI HCUZHU OIA:

e  BBHINOJHEHUS pPAcyeTOB MO QopMysaMm, COCTaBICHHS (OPMYJ, BBIPAKAONUX 3aBHCUMOCTH MEXJY pPEaTbHBIMH BEINYHHAMU;
HAXOXKJCHUS HYKHOU (OPMYITBI B CITPABOYHBIX MaTepHasax;

e MOJETHMPOBAHUS MPAKTUUECKUX CUTYAIMH U UCCIETOBAHNS IOCTPOCHHBIX MOJEINEH ¢ MCTIOIh30BaHUEM alllapaTa ajareopsl;

e  ONHCAHUS 33aBHCUMOCTEH MeXAy (U3NYECKUMHU BEIMYMHAMH COOTBETCTBYIOIIMMH (OPMYIaMU TPH HCCIECIOBAHUN HECIIOKHBIX
MIPAKTUYECKUX CUTYyALUi;

e  MHTEpIpEeTaluy I'pa)uKOB PEATLHBIX 3aBUCUMOCTEN MEX 1y BETMYMHAMM.




KPUTEPUM M HOPMbI OLIEHKH 3HAHUIA, YMEHUI U HABBIKOB
(PA3JIMYHBIE ®OPMbI KOHTPO.I51)
OIIeHKa YCTHBIX OTBETOB YYalllUXCs

Ounenka 5 cTaBuTCS B TOM CiIydae, €CJIM YYalluiicsl IEMOHCTPUPYET MOJHOE MOHUMAHUE CYTH TEOPUHU U CBOOOJHO ONEPUPYET €, TBOPUYECKU
IIPUMEHSIET TEOPETUUECKNE 3HAaHUs Ha npakTuke. [Ipu pemenun 3amad HaOMOJAIOTCS YETKO OCO3HAaHHbIE JeicTBUS. Pemaer HecTaHIapTHBIE 3a/1auH.
He pmomyckaer BBIYMCIUTENBHBIX OMIMOOK. YMEET CaMOCTOSITEIHHO MOJy4aTh 3HAHUS, padoTas C JOTOJHHUTENBHOW NHTeparypol (ydeOHUKOM,
KOMITBIOTEPOM, CIIPAaBOYHOM JIUTEPATYPO)

Ounenka 4 cTaBUTCS B TOM CIIy4dae, €CJIM OTBET YUYEHUKA YOBJIETBOPSIET OCHOBHBIM TPEOOBaHUSIM K OTBETY Ha OLIEHKY 5, HO 0€3 MCIOIb30BaHUs
COOCTBEHHOTO TUIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHHs 3HAaHUI B HOBOW CHTyalluu, 03 MCIOJB30BaHUS CBSI3€H C paHee M3y4eHHBIM MaTepHalloM,
YCBOGHHBIM IpU M3y4EHMM JApYyrux mpeaMmeroB. He 3agymblBasch pelaeT 3ajadd MO M3BECTHOMY aITOPUTMY, MPOSBISAET CIIOCOOHOCTH K
CaMOCTOSITEJIbHBIM BBIBOJAM. JomyckaeT BBIUMCIUTENbHbBIE OIIMOKH KpallHEe PEelIKO U, €CJIM yJalllMiics TOMyCTHII OJHY OLIMOKY WM He Oosiee IBYX
HEJ0YETOB, TO MOKET UCIIPABUTH UX CAMOCTOATEIBHO I C HEOOJIBILION TOMOIIBIO YUUTEIS.

Onenka 3 craBUTCA B TOM Cllydae, €CIU Yy4allWiics 3allOMHWJI OOJIBLIYIO 4acTb TEOPETUYECKOIO Marepuana, 0e3 KOTOpOro HEBO3MOXKHA
IpakTH4eckas paboTa Mo Teme. Pemraer caMOCTOSTENIbHO TOJIBKO T€ MPAaKTUUYECKUE 3a/1adM, B KOTOPBIX M3BECTEH AJTOPUTM, a OCTAJIbHBIE 3aJaHUS
MO>KET BBIIIOJHUTH TOJIBKO C TIOMOIIBIO YUUTENS U yyamuxcs. JlonmyckaeT MHOTO BBIUMCIUTEIbHBIX OLIMOOK.

Onenka 2 cTaBUTCS B TOM Clly4yae, €CJIM y4allluics HE OBJIaZIe]l OCHOBHBIMU 3HAHUSIMHM B COOTBETCTBUHU C TPEOOBAHUSIMU M JOIYCTHII OOJIbIlIE
OLIMOOK U HEAOYETOB, YeM HE0OX0IMMO JUIsl oLleHKU 3. He MOKeT BBINOIHUTH HU OJJTHOTO MPAKTUYECKOTO 33aJJaHUS C IPUMEHEHUEM JJAaHHOW TEOPUH.

OneHka NMCbMEHHbIX KOHTPOJIBHBIX PadoT

Ouenka 5 craBuTcs 3a pabOTy, BBIIIOJTHEHHYIO MMOJHOCTHIO 0€3 OMMOOK U HEJIOUETOB.

Ouenka 4 craBuTcs 3a pabOTYy, BBHINOJIHEHHYIO MOJHOCTBIO, HO TIPY HAJMYUKM He Oojiee OJHOM OMMOKM M OJHOTO HejodeTra, He Ooyiee Tpex
HE/I0YETOB.

Ouenka 3 craBuTcs 3a padOTy, BBEITIOJHEHHYIO Ha 2/3 Beel pabOThI MPABIIIBHO WIIM TIPH JIOMYIIEHUU He 0oJiee oHOU Tpy0oii ommbku, He Ooee
TpeX HEerpyobIX OMIMOOK, OTHOW HErpyOOil OIIMOKK M TPEX HEJOUYETOB, MPH HATUYNH YETHIPEX-TISTH HETOUETOB.

Ouenka 2 craButcs 3a paboTy, B KOTOPOH YMCIIO OMIMOOK M HEAOYETOB MPEBBICKIIO HOPMY JUTS OLICHKH 3 MJIM TPAaBUIIBHO BBITIOJHEHO MeHee 2/3
paboTHI.



ITPOTPAMMHO-METO/IMYECKOE OBECITEYEHUE YUEBHOTO ILJTAHA

Ne | IIpeamer | Kuace Ha3Banue y4eOHoI Bun yueOHoi Hcnouab3yemble Hcnonb3yembie nocodust Aas

n/ NPOrpaMMmblI NPOrpaMMmblI y4eOHHMKH, padoune yuuTeJs

n (rocynapcrBe | TeTpajau, IMAAKTHYECKHE

HHAafl, MaTepHaJbl
aBTOpCKasn) (HaMMeHOBaHMe, aBTOP,
U31aTeJIbCTBO, I'0J1
U31aHMS)

1 | Anrebpa 8b 1. [TpumepHoii l'ocynapcten | 1. Anrebpa: yueOnuk | 1. CamocTrosiTebHbIC u
MPOTpaMMBbI OCHOBHOTO | Has it 8 Kitacca KOHTPOJIbHBIE PA0OTHI 1O anredpe u
obOmero  oOpazoBaHHsl  TIO 0011e00pa30BaTEIbHBIX reoMerpun uig 8 kiacca Epmiosa
MatemaTtuke (COOpHUK cepun yupexaenuit / C.M. A.Il., T'onobopoasko B.B., Epmiosa
CranaapTsl BTOPOTO Hukonsckuit, M.K. AC. - M. Nnexca, XapbKoB:
nmokoJieHus1. MaremaTtuka. M.: ITotamnos, H.H. I'mmuaszusg, 2003,— 96 c. : un. — ISBN
IIpocsemienue, 2010); Pemernukos, A.B. 5-89237-014-3.

2. [TpumepHoii (TUTIOBOIA) [IleBxkuH. — M.: 2. HacronpHas xHura yaurens
aBTOPCKOM IPOTpaMMBbI IIpocsemienue, 2012. MaTeMaTHKU. M.: 000
«Marematuka» (C.M. 2. Maremaruxka. «3narenbcTBO ACT»: 000
Hukonsckoro u p. aBT.-COCT.) Junaktudeckue «U3narenscTBo AcTpenby, 2004;
IPOrpaMMBbI OCHOBHOTO ABTOpCKas MaTepHuaisl i 8 kimacca/ | 3. Temarudeckoe MpuUIOKEHUE
o0riero oOpa3oBaHus 110 M.K. Iloranos, A.B. K «BecTHuKy 00pazoBanus» Ne4,
MaTeMaTuke, M : IeBxun. — M.: 2005r.;
[Ipocsemenue, 2010; [Tpocsemenue, 2010. 4. TpebGoBaHMsI K OCHAIICHUIO
00pa3oBaTeNpHOTO TpoIiecca B
3. Anrebpa «Cooprux COOTBETCTBUH C COJIEPIKATETBHBIM
yueOHpIx  mporpamm.  7-9 HAIOJHEHUEM yIeOHBIX MIPEIMETOB
KJIacChl 1ocoOue i yuuTenen (eepaIbHOTO KOMIIOHEHTA
001me00pasoBaTeTbHbIX rOCY/IapCTBEHHOTO CTaHIapTa
YUpekIeHU /[ COCTaBUTEITh 0611IEro 06Pa30BAHNS;
T.A. bypmucrposal. - M. :| Agropckas L. lazera «Matemarukay» Nel2,

IIpocsemienue, 2011. — 96 ¢

Nel3 2006




KAJEHJIAPHO-TEMATHYECKOE IIJIAHUPOBAHUE

YcaoBuble o603nauenusi: UHM — uzyuenue nosoco mamepuana, YKII3 — ypox komnnexcnozo npumenenus snanuii, INNIM — noemopenue
npotioennozo mamepuana, K3 — konmpons 3nanuii, , KP — xoumponvnas paboma.

Ne Jlara
ypoKa Kos- Tun DJIeMeHTbI OCHOBHOTI'0 . NpOBe/IeHUs!
Tema ypoxka BO O:xupaemblii pe3yJbTaT
ypoka (00s13aTe/ILHOTO) COIePKAHUSA (neneJist)
1acoB Iaan | ¢akr
Ilpocmeniwue ¢pynxyuu (16 u)
1 HucnoBble HEpaBEHCTBA NHM, 1
1 1M Ornpenenenre YuciIoBOro
2 Yucnossle HEpaBEHCTBA 1 IITIM, | HepaBeHCTBA, CBOKMCTBA YUCIOBBIX |
YKII3 HEPABEHCTB o .
OpPMYJIMPOBATh CBOMCTBA YHCIIOBBIX
3 YucnoBble HEPABEHCTBA 1 YKII3 He I;BZHCEB o DUMEHSTE HX [IDH 1
4 MHoxecTBa yncel 1 NHM | Onpenenenue oTpeska, HHTEpBaa, P p P 2
. pewennu 3a1ay. Mcnoab30BaTh B
5 MHoxecTBa yucen 1 M300pakeHUE UX Ha YUCIOBOU N N
VYKII3 . IIACbMEHHOM MaTeMaTU4ECKON peun 2
psIMOH
= 0003HaueHHs U rpaduyeckue
6 JlexapToBa cucrema 1 Bsenenue npsMoyroyibHON
VKII3, N300paKE€HUS YUCIIOBBIX MHOYKECTB,
KOOpJUHAT Ha CUCTEMbI KOOPAMHAT, HAX0KJIEHUE 2
1M TEOPETUKO-MHOXECTBEHHYIO CUMBOJIUKY.
IIJIOCKOCTH. KOOpPJMHAT TOYEK I
7 I1 GyHKIMH 1 Onpenenenne QyHKIMH, CIIOCOOBI PHBOUTTS PHMEPHI KO HbIX 1
OHATHE QYHKIL NHM pea YHKIUH, OECKOHEUYHBIX MHOXkeCTB. Haxoaurs 3
g T 7 o 3a/1aHHA (YHKIIN. o0BbeTMHEHNE U TTepeceYeHNne KOHKPETHBIX
oHsiTHE TpaduKa VKIT3, npejaeneHue rpapuka yHKium, MHOSKECTB.
GbyHKINH. M | OHATHE HEMPEphIBHOCTH 3
GyHKIHH.
9 Tect Ne 1 BxonHoit 1 K3, | BxoaHoil KOHTpOJIb 3
KOHTPOJIb YKII3
Dynkyuuy=x,y=x>. y=1/x (74
10 | OyHkusa y =x u eé 1 HM Omnpenenenue: npsiMon [Tonnmanue QyHKIIMU KaK 3aKOHa 4
rpadux PONOPIMOHATIBHOCTH, TpaduKa | COOTBETCTBUS MEXY IBYMS




11

OyHKIUA y = X U €€

byHKIIH

[IEPEMEHHBIMH, UMETh IIPEJICTaBIEHNE 00

VYKII3 . 4
rpadux OCHOBHBIX CHIOcO0ax 3a1aHust GyHKINH.
12 | Oynxius y = x* VKII3 | Ompenenenue pyHKIMH, CBOWCTBA 4
13 | I'padux pyHKumuu y = x> YKII3 byHKIUN Bbraucnare 3HaueHust QYHKIUH, 3aJTaHHBIX 5
14 | Oyskaus y=1/x VYKII3 [ocrpoenne rpaduka Gpynkuun, | Gopmynamu (pu HEOOXOMMOCTH 5
cBOMCTBaA rpaduka. HCIIOJIb30BATh KAJIBKYJISATOP); BCTABJISATh
15 | I'paduk ¢pynkuuum y=1/x M Onpenenenue QyHKIMK 06paTHOM | TAOJIMIbI 3HAYCHNUIT QYHKIMH. 5
IIPOMOPLMOHAIIBHOCTH, €€ CBOWCTBA
16 Kontponbnas padota Nel K3 KonTposib 3HanMi
no teMe «DyHKIINH U ’ 6
YHIH VKIT3
rpaduKu»
Keaopammnwie kopnu (9u)
17 [TonsiTue KBagpaTHOTO HM 6
KOPH:I. OmnpeneneHne KBaJpaTHOTO KOPHS,
18 [ToHATHE KBAagPAaTHOTO BBIYUCIICHUE KOPHEM.
P VKIT3 P 6
KOPHsI o
= OpPMYJUPOBATH U YMETh IPUMEHSITh
19 | Apudpmernyeckuii VYKII3 PMYJHP ™ P
KBAIATHBIH KOPEHD Omnpenenenne apupMETHYECKOTO | OTPENeIeHNE KBAAPATHOTO KOPHS U 7
» KBaJpaTHOTO KOPHs, BBIYUCICHUE | apU(PMETUUECKOTO KBAPATHOTO KOPHS U3
20 | Apudpmernyeckuii VYKII3 P P, pud P p
. KOpHS. HaTypaJIbHOIO YUCIIa. 7
KBaJIpaTHbIN KOPEHb .
» BbruncnsaTe 3HaY€HUS BbIpaKEHUH,
21 KBagparHblii KOpeHb U3 VYKII3 Onpenenenne BUa yucia.
CoZepaKalIuX KBaJgpaTHEIE KOPHH. 7
HaTypaJIbHOTO YHcia N
" Haxoauts TouHble ¥ TPUOIMKEHHbBIE
22 | CaoiicTBa VYKII3 .
3HAYEHUS] KOPHEN U3 TOJIOKUTEIbHBIX g
n(METHYECKUX
apugmeTIriec . qucell, UCTI0Jb3Yys IPU HEOOXOAUMOCTHU
KBaJIpaTHBIX KOpHEH. . .
3 TC P P VK3 CBoiicTBa KOpHEHA, CBA3b KOPHs ¢ | KAIBKYISTOP WIIN TaOIIHIIBI.
BO(I;CTBa MOJYJIEM YHUCJIIA, BEIICIICHHUE HOKaSBIBaTB CBOMCTBA apI/I(l)MeTI/ItIeCKI/IX 8
apumMeTnyecKux ..
Kga ATHBIX KODHCI IIOJIHOTO KBaJpaTa, J0Ka3aTeJabCTBO | KBAIPATHBIX KOPHCH, IIPUMCHATD UX K
24 C HP P HppalOHAIbHOCTH YUCEII. HpeO6paSOBaHI/IIO H CPAaBHCHUIO
Bonctsa BBIPAKEHUH, coAepKaluX KOPHHU.
apu(METHIECKIX [IIM 8
KBaJPaTHBIX KOPHEH
25 | KontponpHas pabota Ne2 K3, .
KoHTpob 3HaHMi 9
o teme «KBagparnsie YKII3




| KopHMY

Keaopammnwie u payuonanvusvie ypaguenusn (16+13=29u)

Keaopammnuwie ypaenenus (16 u)

26 KBanpaTHblii TpEXwiIeH NHM |Ilonatne kBagpaTHOTO
27 KBanpaTHblii TpEXwiIeH VKII3 | TpexusieHa, pa3jioKeHue Ha
MHO>KHMTEJIH, OTIPEIeSICHUE
KOpHEH.
28 | [lonsATHE KBagPaTHOTO VYKII3
Omnpenenenue ypaBHEHUS,
ypaBHEHHUS
29 | IloHsATHE KBAagPAaTHOTO VKII3 | O KOPIT ypaBHCHHA 1
PaBHOCHJIBHOCTb YPaBHEHUH.
ypaBHEHHUS
30 | HenosHoe kBagpaTHOE HM Omnpenenenre HENOJHOTO
ypaBHEHHUE KBaJIpaTHOT'O ypaBHEHMUS,
31 Henonnoe kBagpatHoe VKII3 CIOCOOBI PELICHMUS.
ypaBHEHHUE
32 | Pemenue kBagpaTHOTO HM
ypaBHEHUs 00IIero BUA. UccnenoBanue KopHei,
33 Pemenne kBagpaTHoro VKIT3 (hOpMYITBI pEIICHHUS.
ypaBHEHHUs 0011Iero BUaa
34 | Pemenue kBagpaTHOTO M Omnpenenenue ypaBHEHUS,
ypaBHEHHUs 0011ero BUaa CHOCOOBI pEeHICHMS.
35 | [IpuBenénnoe VKII3 Omnpenenenue ypaBHEHUS,
KBaJIpaTHOE ypaBHEHHE CHOCOOBI peHICHMS.
36 | Teopema Buera. NHM ®opmynsl Buera, BbIBOJ
37 Teopema Buera VKII3 | dopMyn ajst IpUBEIEHHOTO U HE
IIPUBEJAECHHOTO YPABHEHHMSI.
38 | 3auér Ne 1 KsagpaTHble K3, KBanparnble ypaBHEHUS
YpaBHEHUs YKII3
39 [TIpumenenne VKII3 | TekcroBas 3agaya: IBHKEHUE,
KBaJ[PaTHBIX YpPaBHEHHH K pabora.
pELIeHUIO 3a/1a4
40 [TIpumenenne [IIIM | TekcroBas 3aga4a: ABUKECHUE,
KBaJ[PaTHBIX YPaBHEHUH K pabora.

Pacnio3HaBaTh KBaJpaTHBIN TPEXUIIEH,
BBISICHITH BO3MOXHOCTh Pa3JIOKEHUS €ro Ha
MHOXHUTCIIN, HpGI{CTaBJISITI) KBaIIpaTHbeI
TpéX‘-IJIeH B BHJIC HpOI/I3B€I[eHI/I$I JII/IHGfIHLIX
MHOKHTENCH.

Pacnio3HaBaTh KBaJpaTHbIE YpaBHEHUS.
Pematp kBagpaTHbIE ypaBHEHUS, a TAKKE
YpaBHEHUS, CBOASIINECS K HUM.
Pacnio3HaBaTh HEMOJIHBIE KBa/IpaTHbIE
YpaBHEHUS, 3HATh U YMETh IPUMEHATH
CIOCOOBI MX PELIECHUSI.

3HaHue GopMys KOpHEH MOJIHOTO
KBaJIpaTHOTO YpaBHEHUS, YMEHUE ONPEAEIATh
KOJIMYECTBO KOPHEH MO0 3HaYEHUIO
JUCKPUMMHAHTA.

YMeHnue pemiarh MoJIHbIE KBaJApaTHbIE
ypaBHEHHUS 110 popMyIaM KOpHEH.
3HAKOMCTBO €O BTOPOM (popMysI0i KOpHEN
JUI YPABHEHUS C YETHBIM BTOPBIM

K03 duireHTOM. 3HAKOMCTBO CO COCOOOM
CYMMBI KO3(Q(PUIIEHTOB HAX0KICHUS
KOpHEH.

dopmynsl Buera, BeIBOI hopMyIT s
IIPUBEAECHHOTO U HE IPUBEIEHHOTO
YpaBHEHHS.

YMmenue npuMersTh Gopmynsl Buera npu
pelIeHnH 3a1a4. Y MEHUE COCTaBIISITh MOJIEb
3aJ1a4uM B BHJIE KBAJIpaTHOTO ypaBHEHUSI.
YMmeHue pemarsb 3a1a4u Ha JBUKEHUE,
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10

10

11

11

11

12

12

12

13

13

13

14

14




pELIeHUIO 3a/1a4 paboTy, 3a1a4 TEOMETPHUIECKOTO COJIEPIKAHHS
41 KonTpomasnas padora Ne3 K3, KoHTtposb 3HaHUH 110 TeMe: (cBsI3b EpUMETpA U IJIOLIAAH
o teme «KBajpaTHbie VKII3 | kBagpaTHbie ypaBHEHUSI. psIMOYTOJIbHIKA, TeopeMa [Tudaropa). 14
YpaBHEHHUS»
Payuonanvusie ypasnenusn (13u)
42 [TonsiTHE paOHATIBEHOTO Omnpenenenre pauoHaIbHOTO
YpaBHEHUs NHM | ypaBHEHUs, KOPHEH, CLIOCOOBI 15
1 pELIEHNS.
43 bukBagpaTHbie ypaBHEHHUS 1 NHM | Onpenenenne ypaBHEHUS, P 15
44 | bukBaapaTHbBIE ypaBHEHUS 1 VKII3 | MeToJ1 penieHus. PaCHO3HaBaTI’ p%HHOHam’HHe YPaBHCHIA. 15
Mo3HaBaHUE OWKB THOT BHEHUS
45 | Pacnagaromuecs 1 HM Ornpenenenue ACMO3HABAHHC a/paTHOTO ypaBHCHUA, 16
YpaBHEHHUS. paCIaaromerocs ypapaenus, | oo b ITOPHIM Cro pelICHUA, yMETh
MIPUMEHATH HA MTPAKTHUKE.
46 Pacnanaromuecst ypaBHeHuUs 1 VKII3 METO/IbI PEIICHHUSI. p p . 16
PacnioznaBaHue pacrajgarommxcsi ypaBHEHHH,
47 YpaBHeHHUE, 0JIHA YaCTh 1 Omnpenenenue ypaBHEHUS,
3HAHHE AJITOPUTMA PEUICHUS
KOTOpOTO anredpanueckas METO/1bI pEIICHHUSI
PGk, & Ipyras pasHa NHM pacranaroerocss ypaBHeH!s, yMEHUE 16
VIO ’ 4 MIPUMEHATH HA MTPAKTHUKE.
J 3HaTh yCcI0BUE PABEHCTBA JPOOU HYIIIO,
48 | YpaBHeHUe, 0/IHA YACTh 1
OTOPOr6 AreBnaNecka YMETh MMPUMEHSTH YCIIOBHE MPU PEIICHUN
KOTOPOTO aJIT naeckast .
P P VYKII3 JIPOOHBIX pallMOHAEHBIX YPAaBHEHHIA. 17
Ipo0b, a Apyrasi paBHA
VIO YMmenue pemarb JpoOHbIE palliOHAIbHBIE
19 yy I YpaBHEHHUS U IPUMEHSTh 3HAHUE YCIOBUS
aBHEHUE, OJTHA YacCTh .
P ’ II6 paBEHCTBA APOoOU HYIIO JJIsi 0TOOpa KOPHEH.
KOTOpOTO anredpanueckas
6p p 1M YMETh COCTaBIISITh MATEMATUYECKUE MOJEITHU 17
00b, a ast paBHA .
JIPODR, a Apyrad p B BHJIC pPAllMOHAIBHBIX YPAaBHEHUM 17151
HYJIIO
pelIeHns 3a/1a4 Ha KOHIEHTpaluto, padoTy,
Pemenun HOHATBHBIX 1 KII
50 eaBiIeHilgau OHal YKIIS OtpaboTka METO/I0B JBMKCHUE, JECATUYHYIO 3alIMCh YUC]IA. 17
3] %I; J—— 1 VKII3 ypaBHeHHfI, yCJIOBHE VYmMmenue pemaTth 3ajla41 ¢ IOMOIIIBIO
[IICHU MOHATTBHBIX .
ypaBHeHHg 8 paBEeHCTBA APOOU HYIIO. palroOHaIbHBIX YPABHEHUU. 18
52 Pemenue 3anau npu 1 TekcToBas 3agaya:
IIOMOIIY PallMOHAIBHBIX IITIM JeTMMOCTb, paboTa, 18
ypaBHEHUH JBUKEHHE, TPOLIEHT.
53 Tect Ne 2 1 K3, Kontposs 3nanuit 18




YKII3

«TeKkcToBEIE 3aaUn)

54 | KonTpomasHas padota Ne4 K3, KoHTtposb 3HaHUM 110 TeMe:
1o teme «PanoHnanbHbIe VYKII3 palMOHAIbHBIE YPABHEHUS. 19
YpaBHEHHSD)
Juneiinaa gpynkyus (8u)
55 | llpsiMast IpOTIOPIIMOHATIbHAS VHM Pacro3HaBarh IpAMYIO IPOMOPIHOHAIBHYIO 19
3aBUCUMOCTHb Onpez[eneHHe 3aBUCHUMOCTH, 3aBUCUMOCTB, IOHUMATh eé CMBICII.
56 | IIpsimas nmponoproHaIbHas VKII3 COCTaBJICHUE TAOJIHII. YMeHue cTpouth rpaduk npsiMoi 19
3aBHCUMOCTh MIPONOPIMOHATEHON 3aBUCIMOCTH, 3HATh
57 | I'paduk pynkimm y = kx. NHM Omnpenenenue rpaduka pacrnoJiokeHue rpaduka mo 4eTBepTsM, 20
58 | I'paduk ¢pynkumm y = kx (byHKIUH, YTIOBOH MIOHUMAaTh F€OMETPUUECKUN CMBICIT
YKII3 KO3 uIneHT, KO3 HIIIEeHTa MTPONOPIIMOHATEHOCTH. 20
PUHAIIICIKHOCTD TOYEK. Onpenenenne NpUHAIEKHOCTH TOUKU
59 | Jlnnciinas Gynkims u e& NHM Ornpenenenue TUHEHHOM rpaduky. - 20
rpadux . Pacnio3naBanue nmuHeHOW QyHKINU, YMEHHE
60 | JIuneiiHas QyHKIUS U €€ (ymKumu, CBOHCTS CTPOUTH TpaduK TUHEHHON (HYHKIINH, 3HATD
rpadux YKII3 | kod(duumentos, nocrpocHse reOMETPUYECKUI CMBICT KO (UIHEHTOB K, 21
> " rpadUKOB, TPUHAICIKHOCTH
61 Jluneitnas pyHkuus u eé b.YMeTb onpenenaTs NpuHaIIeKHOCTh TOUEK
IIIM TOYEK. 21
rpaduk. rpaduKy.
62 | PaBHOMEPHOE JIBHKEHUE OrnpezieneHne IBIKEHUS, [ToHuMaTh CBA3b IMHEHHON (HYHKIIMHU C
VKII3 rpaduK IBIKEHUS, PaBHOMCPHBIM JBWKCHUEM, YMECTh YUTATh 21
HUCCIECI0BAHUE rpaq)HKa, rpa(bmcn paBHOMepHOFO JOBUXXCHUS
Keaopamuunaa ¢pynxyus (12u)
63 DyHKIMS y = ax’ NHM O6nacte onpeneneHus, Pacnio3naBathk kBagpaTuuHyro (QyHKIIHIO, 21
64 | Oynkus y = ax’ 00J1aCTh 3HAYECHUH, 3HATH CMBICI KOO uIMenTa a u
VKII3 HOCTpOeHHUE IpaduKoB, 3aBUCUMOCTD BHJa TpadMKa U €ro 22
MPUHAJICKHOCTD TOYCK. PAcCIIOIOKEHUS 110 YETBEPTSIM B 3aBUCUMOCTH
65 Dynkuus y = ax® (a # 0) YKII3 [TocTpoenue rpadpukos, oT ko3¢ umeHTa. 22
66 | Oynxius y = ax>(a #0) II1IM HCCIIEI0OBAaHUE IPAPUKOB. YMeTh cTpouTh rpaduk KBaaApaTUUHON 22
67 OyHKIMSA HM Brinenenne noiaHoro (YHKIIMH C TIOMOIIBIO TIEPEHOCOB BJIOJb OCEHt 73
y=a (X —X0) +yo KBaJpaTa, OCTPOCHHE KOOP/IMHAT.
68 | dyHkuua VKII3 rpaduKOB QYHKIHH, VYMeTb CTpOUTB TpauK KBaJIpaTUYHOM ”

y=a (x—Xo0)* +yo

uccueaoBaHue QyHKIUH.

(GYHKIIUH C TOMOIIBIO IEPEHOCOB BJIOJIb OCEH




69

OyHKIMSA

KOOpAWHAT U IO KOOpJAUHATaAM HECCKOJIBKUX

y=a (X —X0)* +yo M Touek rpaduka. 23

70 | I'pacdmk KBagpaTHIHOM VHM YMeTh unTaTh rpaduKu: TPOMEKYTKU 24
GbyHKINH. [Toctpoenue rpadpuka MOHOTOHHOCTH, 3HAKOTIOCTOSIHCTBA, HYJIU

71 I'paduk kBagpaTHIHON VKII3 KBaJpaTUYHON (YHKIIUH, (Gynxnum, onpeeneHre HanOOIbIIEro U 24
byHKIIH CIoCOOBI MOCTPOCHHS, HAaUMEHBIIIETO 3HaUeHUs (DYHKIIMH Ha

72 I'paduk kBagpaTHIHON ITIM uccueaoBaHue QyHKIUU. 3aJaHHOM MPOMEXKYTKE. 24
byHKIIH

73 | 3auét Ne 2. I'papux K3, KonTtpons 3Hanunit «I'padux 25
KBaJIpaTUUHON QyHKINU YKII3 KBaJIpaTUYHON (QYHKIIUN»

74 | KontpoabsHas padota Ne5 K3, Kontpons 3nanuit

25
1o TeMe «DYyHKIIMU» VKII3 «DyHKIHN
Cucmemul payuonanvrvix ypasnenuil (20 u)

75 | IlonsiThe cucreMsl HM Omnpenenenune 25
paloHaIbHBIX YpaBHEHUN palMOHaIBLHOTO YpaBHEHUS,

76 | IlonsiTHe cucTeMsl VYKII3 | ciocoObl perieHus,
palMOHAIBHBIX YPABHEHUI PaBHOCUIIBHBIE Pacrio3HaBarh B CHCTEMax ypaBHEHHUS MEPBO 26

npeoOpasoBaHus. Y BTOPOM CTENEHU. YMETh BbIpa)kaTb OJHY

77 | Cucremsl ypaBHEHUI VKII3 CrnocoOs! perieHusi, BUbI MEpPEMEHHYIO Yepe3 IpYryio. YMeTh peliaTh 26
IIEPBOM U BTOPOM CTEIICHHU. CUCTEM, METOJ| 3aMEHBI. CHUCTEMBI CITIOCOOOM TIOJICTAHOBKU U

78 Cucrembl ypaBHEHHU I VKII3 Crnioco0bl penieHusi, BUIbI CJIOKEHUS. 3HAKOMCTBO C METOIOM 3aMEHEI 26
NIEpPBOM U BTOPOI! CTENIEHU CUCTEM, METO]I 3aMEHBI. MIEPEMEHHBIX U METOJIOM MOYJIEHHOIO

79 Cucrembl ypaBHEHHU I M JIeJIeHUs. 27
IIEPBOM U BTOPOM CTENEHU YMeTb COCTaBIATh MOJEIIb 334a4U €

80 | Pemenue 3anau npu MIOMOIIBIO CUCTEM YpPaBHEHUI MEPBON U
IIOMOIIIY CUCTEM YPaBHEHUN NHM BTOPOU CTENEHU. YMETh NPUMEHSATH 27
IIEPBOM M BTOPOM CTENEHU CUCTEMBI JJIs PELICHHS TEKCTOBBIX 3a1a4.

81 Pemenue 3anau npu 3asaun Ha paboTy, IBMXKEHHE, | Y METh PEIIaTh TCKCTOBBIC 3a1a4U MU
MTOMOIIIM CUCTEM YpaBHEHUH VKII3 | 3amaum Ha 9uciia, MPOIEHTHI, | MOMOIIHM CUCTEM PAl[MOHAILHBIX YPAaBHEHHH. 27
MIEPBOM M BTOPOU CTENEHU KOHLIEHTpAaLUs

82 | Pemenue 3anau npu VYKII3
IIOMOIIIY CUCTEM YPaBHEHUN 28

IIEPBOM M BTOPOM CTENEHU




83 Pemrenue 3agau npu VKII3,

ITOMOIIY CUCTEM CP 28
palMOHAIBHBIX YPaBHEHUN

84 | Pemenue 3anau npu
IIOMOIIIY CHCTEM IITIM 28
palMOHAIBHBIX YPaBHEHUU

85 | Tect Ne 3 I'padpuku K3, KonTtpons 3Hanunit «I paduxu 29
byHKIMi YKII3 byHKIHI

86 | I'padmueckuii criocod I'paduxy QyHKIHIA.
pCIICHUA (jI/ICTeM IEBYX MHM Hcnonb30Bath (hyHKIIMOHATBEHO-TpadruecKre 29
YPaBHCHHUH IICPBOU CTCIICHU MIPEACTABIIEHUS IS PEIICHUSA U
C ABYMSl HCU3BCCTHBIMU. HCCIIEIOBAHUSI YPABHEHUI U CUCTEM.

87 | I'padmueckuii criocod VYKII3 3HAKOMCTBO C aJITOPUTMOM PELIECHUS] CUCTEM
pEILIEHUs CUCTEM JIBYX rpadMUecKuM CIiocoOoM. 29
YpaBHEHUN NIEpBOM CTEIIEHU YMeTh pemaTb CUCTEMBI YPaBHEHUH NIEPBOI
C IByMsI HEU3BECTHBIMU CTENEHU rpapUUECKUM CIOCOOOM.

88 | I'padmueckuii crmocod VYKII3 YMeTb 000CHOBBIBATh U OMIPEACISATD
MCCIIENOBAHMS CHCTEM JIBYX KOIIMIECTBO peLIeHUI CUCTEMBI YPaBHEHUHN 30
YpaBHEHUI NIEPBON CTEIIEHU NIEPBON CTENEHU Yepe3 UCCIIEI0BaHNE
C IByMsI HEU3BECTHBIMU KOX(QPHUIIMEHTOB ypaBHEHUH. 3HATH AITOPUTM

89 | I'padmueckuii crtocod pelIeHus: CUCTEM IPaPUUECKUM CIIOCOOOM.
HCCIIENI0BAHNS CHCTEM JIBYX ITIM YMeTh NpUMEHSATh aITOPUTM IS § 30
YpaBHEHUI NIEPBON CTEEHU OTIpE/IeNICHUs] KOJIMYECTBA PEIIEHUN CUCTEMBI
C IByMsI HEU3BECTHBIMU U JJIs PELLIEHUs] CUCTEM ypaBHEHUM NEpBON 1

90 | Pemenue cucrem VYKII3 BTOPOH CTEITEHHU.

YpaBHEHUH MIEPBOM U Pacnio3naBatk ypaBHEHUS IPSIMOU U OKPYXK- 30
BTOPOMU CTENECHU HoCTH. Pacnio3HaBaTh 00paTHYIO
rpaduyecKuM crocoooM BRIpaKeHHe NepeMeHHEIX MPOTNOPIUOHATBHYIO 3aBUCUMOCTb.

91 Pemrenue cucrem VKII3 OZHY Hepes ApYTyIo, . Hcnonb30BaTh NEPEHOC MO OCSIM KOOPAUHAT
YpaBHEHUU MIEPBOM U MCCTIEAIOBAHHC QYHIIMH, ISt TOCTpOeHuUs Tpaduka GpyHKIuHU. 3HATh
BTOPOMU CTENECHU JITOPUTM PEIICHUsI YpaBHEHUH rpadudeckum 31
rpaduyecKuM criocooomM crocoOOM U yMETbh MPUMEHSThH AITOPUTM Ha

92 | I[Ipumepsl perieHus M YpaBHEHHE OKPYKHOCTH, IIPAKTHKE. 31

ypaBHEHUH rpadpuuecKkum

rpaduKu QYHKIHHA




CIIocoooM

COJICPIKAIIYIO TIEPEMEHHYIO

93 | I[Ipumeps! perieHus VYKII3 101 3HAKOM MOJYJIb.
ypaBHEHUH rpapuuecKum 31
croco0oM

94 | KoutponpsHas pabota Ne6 K3, Kontpons 3nanuit
1o TeMe «CucTemsl VYKII3 «['paduueckuii criocod 3
paMoHAIBHBIX YPaBHEHUN peleHuit cucteM

YpaBHEHUIN».
Iloemopenue(8).

95 | [loBTOpEeHue TEMBI [IIM
"®opMyJIbl COKpAIIEHHOTO 32
YMHOK€EHHUA"

96 | [loBTOpeHue TeMbI [IIM
"JleicTBUS C YMeTp pemarb JIMHEHHBIE, KBaJpaTHBIE, 39
anredpanyecKuMHU OWKBaJpaTHBIE YpPaBHEHHUsS, pPaLUOHAIbHbIC
IpoOAMM» YpaBHCHUS, HUCCICAOBATh WX Ha KOJIMYECTBO

97 | [loBTOpeHue TeMbl 1M pemieHuid. 3HaTh U yMETh IPUMEHSTH
"JIuHelHbIe U KBaJpaTHbIE (opMyIBI COKpPAIIEHHOTO YMHOXKEHUS. Y METh 33
YpaBHEHUS, UCCIIEIOBAHHE BBITMIOJIHATE  JICHCTBHSI C  pallOHAILHBIMU
Ha KOJIMYECTBO UX KOpHEM" YHUCIaMM,  CTENEHSMH  anreOpandecKuMu

98 IToBTOpEHME TEMBI IITIM IpoOsMHU, KBaJPaTHBIMH KOpHsAMHU. VIMeTh
"Pemnienne panmoHanbHBIX MOHSATHE 00 MPPALUOHATHLHOM YHCIE U €ro 33
ypaBHeHHUH" MPUOTMKEHUH.

99 | IloBTOpEHUE TEMBI 1M YMeTp pemiatb TEKCTOBBIE 3a/Jauyd  Ha
"IIpumeHeHne CBOMCTB IIPOLIEHTHI, 3aJauyd Ha paboTy, IBUKEHUE, 33
KBaJIpaTHBIX KOpHEM" KOHIICHTPALIMIO, JECATUYHYIO 3aIlMCh YHCIIA.

100 | [ToBTOpEHUE TEMBI [IIM YMeHue cTpouTs rpauKe ¥ YUTaTh TPaduKy.
"TekcTOBBIE 3a1aUX HA YMeHue pematb CHCTEeMbl M ONPEAETsATh
MPOIICHTHI, ABIKEHHE, KOJIMYECTBO PEIICHUN CUCTEMBI. 34
paboTy, KOHIIEHTpAIHIO"

101 | [ToBTOpEHUE TEMBI IITIM
"Pemenue cucrem 34

YpaBHEHUU MEPBOIl U




BTOPOMW CTENEHHU C IBYMS
HEU3BECTHBIMU»

102

IToBTOpEHME TEMBI
"®yHKINUHU, UX CBOWCTBA U
rpaduku”

IITIM

34




JINCT KOPPEKTUPOBKH PABOYEM ITPOTPAMMBI

Knacc

HaszBanue paszena, Temsl

JlaTta npoBeneHus 1o
IUIAaHy

[IpnunHa KOPPEKTUPOBKHU

Koppekrupyromue nercrBus

ara
MMPOBCACHUA 110

daxty
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