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MNOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma mo aJjredpe s ydyammxcsi 8 KJ. COCTaBJICHAa B COOTBETCTBUH C
TpeboBaHusAMU (peepaTbHOr0 KOMIIOHEHTA TOCYIapCTBEHHOIO CTaHJapTa OCHOBHOIO OOILEro
o0pa30BaHMs ¢ y4€TOM MPUMEPHOHN MPOTpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHus MO aJiredpe.

Hopmatusnyto 6a3y ass pazpaboTku paboueil mporpaMmbl IPEICTaBISIIOT TOKYMEHTHI:

— @enepanpHbiii 3akoH oT 29.12.2012 1. No 273-®3 «0O06 ob6pa3oBanuu B Poccuiickoii
Denepauuny;

— Ilpukaz MunucrepctBa oOpa3zoBanus Poccuiickoit ®eneparuu ot 05.03.2004 1. No 1089
«®DenepanbHblii  KOMIOHEHT TOCYIapCTBEHHBIX OOpa30BaTEIbHBIX CTAHAAPTOB  OOILEro
00pa3zoBaHus»;

— Ilpukaz MunuctepctBa obpa3oBanus Poccuiickoit ®enepamuu ot 09.03.2004 1. Nel312
«®DenepanbHblii  0a3uMCHBIM  y4eOHBI IUIaH W TNPUMEpPHbIE y4yeOHbIE IUIAHBI  JJIs
oOpa3zoBaTenbHBIX yupexaeHuii Poccuiickoit denepanyy, peanu3yOmux IporpaMMbl 00IIEro
00pazoBaHM

— Ilpuka3z MunucrepctBa o6pa3oBanus u Hayku Poccuiickoit @enepanuu ot 31.03.2014 Ne 253
«O0 yTBepKIeHHH (enepaTbHOro MepeyHss y4eOHUKOB, PEKOMEHIYEMBIX K HCIOIb30BAHUIO
IpU pealn3alud UMEIOMINX TOCYJapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTeNbHBIX MPOTrpaMM
Ha4aJIbHOTO OOIIIETr0, OCHOBHOT'O O0IIIETO, CPEAHETO 0011Ier0 00pa3oBaHUs.

— Ilpuka3z MunucrepcTBa o6pa3oBanus u Hayku Poccuiickoit @enepanuu ot 08.06.2015 r. Ne 576
"O BHecenuu wu3MeHeHU B DIl yueOHMKOB, PEKOMEHIYeMbIX K HCIOJIb30BAHUIO TIpU
peanu3ali  UMEIOLIMX TOCYAAPCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTENIbHBIX IPOrpaMm
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero oOiiero oOpa3oBaHUS, yTBEPIKICHHBIM
npukazoM MuHuctepcrBa oOpa3oBanust u Hayku Poccuiickoit @enepauuu ot 31 mapra 2014
roga Ne 253"

— IlocranoBnenue ['maBHOroO rocynapcTBeHHOro canutapHoro Bpada Poccuniickoit denepanuu ot
29.12.2010 r. Ne 189 (pen. Ot 25.12.2013) «O6 yrBepxkaenun CaunlluH 2.4.2.2821-10
«CaHUTapHO-3MUIEMHOJIOTHYECKHE TpPeOOBaHUS K YCIOBUSM M OpTaHU3alMU OOy4YeHHS B
00111€00pa30BaTENbHBIX YUPEIKICHUIX).

PaGouas mporpamma coctaBlieHa Ha OCHOBE MPOTPaMMBbl, ONyOIHMKOBAaHHON B COOpHUKE MPOrpaMm

00111€00pa30BaTENbHBIX YUPEIKICHUMN:

Anrebpa. 7 — 9 knaccsl; bypmucrposa T.A.; M: [Ipocsemmenue, 2009. — 256c¢.

Pabouas nporpamMmma opueHTHpOBaHa Ha UCTIOJIB30BAHNE YICOHHKA:

Hukonbckuit C.M., Anrebpa. 8 ki.: yueOHHMK asi 00IIe00pa30BaTeIbHBIX YUPEKACHUN /
C.M. Hukonsckuii, M.K. IToranos, H.H. Pemerankos, A.B. Illleskun. — M: [IpocBemenue, 2014
r.

N3yuenne anreOppl B 8§ Kiacce HampaBiIeHO Ha peajlu3aludio Leled U 3amad,

chopMynupoBaHHbBIX B ['0Ccy1apcTBEHHOM CTaHIapTe 001Iero o0pa3oBaHusl 10 MAaTEMAaTHKE.
H3yuyenue ajaredpsl B 8 Ki1acce HANPaBJIEHO HA JOCTHKEHHE CJIEAYIONIUX Leei:

® OBJIQ/IeHHE CHCTeMOH MaTeMAaTHYeCKMX 3HAHMI W YMeHHiH, HEOOXOIUMBIX IS
MPUMEHEHUS] B MPAKTUYECKOW MNESATEIbHOCTH, M3YYEHUS CMEXHBIX JAUCUUIUIMH, MPOJIOJKEHUS
o0Opa3oBaHus;

® UHTEIUIEKTyalbHOE pa3BUTHE, (OPMUPOBAHNE KAYECTB JIMYHOCTH, HEOOXOAMMBIX UEIOBEKY
JUISL  TIOJTHOLIGHHOW JKU3HW B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX MaTeMaTHYECKOM
JEATEIIbHOCTU: SICHOCTH M TOYHOCTH MBICIM, KPUTUYHOCTH MBINUIEHUS, UHTYULIMH, JOTHYECKOTO
MBIIIJIEHUS, 3JIEMEHTOB aJTOPUTMHUYECKOW KYJIbTYpPbl, HPOCTPAHCTBEHHBIX MPEICTABICHUN,
CIOCOOHOCTH K TPEOIOJICHUIO TPYTHOCTEH;

e (opmupoBaHue nMpeaAcTaABJeHUI 00 UIEAX U METOJaX MAaTEMAaTUKU KaK YHHUBEPCATbLHOTO
sI3bIKa HAYKW U TEXHHUKHU, CPEJCTBA MOJICIIUPOBAHUS SABJIECHUN U MPOLIECCOB;

e BOCHHMTAHHE KYJIbTYpPbl JIMYHOCTH, OTHOLIEHHUS K MaTreMaTUKE Kak K 4YacTu
00I1IeueI0BeYECKOM KyIbTYpHhI, UTPAIOIIEH 0COOYIO POJIh B OOIIECTBEHHOM Pa3BUTHUH.
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B xone ocBoeHus1 coaep;kaHusA Kypca yqyamyecs MoJay4alT BO3MOKHOCTD:

®  pa3BUTH NIPEJCTABIICHUS O YUCIIE M PO BHIYMCIEHUH B YEJIOBEUECKON IIPAKTUKE;

° C(l)OpMI/IpOBaTB IMPAKTUYCCKUC HaBBbIKH BBITIOJTHCHU A YCTHBIX, IIMCBbMCHHBIX,
MHCTPYMEHTAJIbHBIX BBIYUCICHUN, PA3BUTh BBIYUCIUTEIBHYIO KYJIBTYPY;

® OBJIAJETh CUMBOJHMYECKUM SI3BIKOM anredphl, BbIpabOTaTh (OpMalbHO-ONEPATUBHBIC
anreOpanyeckue yMEHUS M HayuyuTbCcd HPUMEHATh MX K PEIICHUI0 MaTeMaTHUYeCKHX M|
HEMaTeMaTUYECKUX 3a/1ay;

® U3y4UTh CBOMCTBAa W Tpapuku (QyHKIMH, HAYy4YUTBCS MCIIOJIB30BaTh (YHKIIMOHAILHO-
rpaduyecKue NpeACcTaBIeHus s ONMCAHUS M aHAJIN3a PealbHbIX 3aBUCUMOCTEH;

¢ DPAa3BUTH JIOTHYCCKOC MBIINUJIICHHUEC W pCYb — YMCHHUSA JIOTUYCCKU 000CHOBBIBATD CYKACHUA,
IMPOBOAUTL HCCIIOKHBIC CUCTECMATU3AlMU, IIPUBOAUTL NPUMCPLI U KOHTPHPUMEPHI, UCIIOJIB30BATh
pa3UyHbIe A3bIKM MAaTEMAaTUKU (CIOBECHBIH, CUMBOJIMYECKUH, IrpadUuecKuil) A UIUIIOCTPALUy,
HHTEpIIpEeTaluy, apryMEHTAIUX U JOKa3aTe/IbCTBA,

e chopMupoBaTh MPEJICTABICHUS 00 H3ydyaeMbIX MMOHATUAX W METOJAX KaK BaKHEHIIMX
CpeAcTBaX MaTeMAaTUYECKOI0 MOAEIMPOBAHUS PEATbHBIX IPOLIECCOB U SIBICHUM.

B nporpammy BHeceHBI U3MEHEHMs. MI3MEHEHa 10CIe10BaTENIbHOCTh U3yYEHUs TeM. TeMbl,
oTHocsAuMecs K pasaeny «PyHKUuU U rpaduku» coOpaHbl B OAHY IVIaBy U3 MOCIEAYIOIIUX IJIaB U
M3Y4ar0TCsl BMECTE, YTOOBI CII0KMIIACh 00I11ast KapTUHA O (PYHKIUSAX.

BHecenne  naHHBIX ~ M3MEHEHMH  MO3BOJIUT  Oojee  3PQPEKTUBHO  OCYLIECTBUTH
WHIMBUAYAITBHBIN TOX0 K 00y4YaronIiuMCsl, He MEHSS COJICpyKaHUsl MaTepraia yaeOHuKa.

MecTo nmpeamera B y4eOHOM ILIaHe JiMIesl: KOJ-BO 4YacoB B rojx — 136, HenenbHas
Harpyska — 4 yJaca.

Kontposibable padoTsi —8 .



YYEBHO-TEMATHYECKHWH IUIAH

Taomumna 1.
Tema Konuuectso Conepanie JesTenbHoCTh 0Oy4aromuxcs (3HaHUS M YMEHHS) IPU U3YUESHUU
4acoB TEMBI
Hucnoseie HEpPaBEHCTBA. MHoxecTBa @opMyITHpPOBaTh CBOWCTBA YHCIIOBBIX HEPABEHCTB U NMPHUMEHSTH
gyucen. JlekaproBa cucreMa KOOpAMHAT Ha | X IpU  pelleHud 3aaad. lcmonb3oBaTh B NHCBMEHHOM
IUIOCKOCTH. MaTeMaTHYECKOW peur 0003HauYeHUs U rpaduieckue M300pakeHus
[Monsatne ¢ynkuuu. IloHsTHe TpaduKa | YUCIOBBIX MHOXKECTB, TEOPETUKO-MHOXKECTBEHHYIO CHMBOJIUKY.
¢ynkuuu. Oynkuus y = x u e€ rpadpuk. [Ipsmas | [IpuBoaute mpuMepbl KOHEYHBIX W OECKOHEYHBIX MHOMKECTB.
IPONOPLUOHANbHAS  3aBUCUMOCTh. ['paduk | Haxoqurs oObeauHeHHe U IepecedeHHue KOHKPETHBIX MHOMKECTB,
bynkuun y = kx. JluneiiHas GyHKuust u e€ | pa3HOCTH ~ MHOXECTB.  [IpMBOAMTH  HPHMEpPBl  HECIOXKHBIX
OyHKIMU U 16 rpapuk. PaBHOMepHOe nBukeHue. DyHKIMA | KIacCUPHUKALUM.
rpaduku y=1/x. Tpapuk ¢ysxkuun y=1/x. Dynxuus Bbruucnate 3HadeHus (QyHKIMHA, 3aJaHHBIX (QopMmylamMu (Ipu
y=K/(X-Xo)+Yo. HEOOXOJIMMOCTH HCIOJIb30BATh KAIBKYJIATOP); COCTABISATH TAOIUIIBI
OyHKIUA y = X2, I'padux GyHKINU Y =x’. | 3HauCHHiI ¢bynkuumii. OnuceIBaTh CBOMCTBA PYHKIMHA y =X, y = x4,
Oynkups y = ax’. OyHKIus y = a(X — Xo)° +yo. | y = a(X — Xo)? +yo ¥ CTPOMTH MO TOUKAM MX rPaguKH.
I'paduk kBagpaTHuHON HYHKIMH. Pacno3HaBaTh MpsAMYyI0 NPOHNOPLHOHAIBHYIO  3aBUCHMOCTb.
Crpouth rpaduk JIMHEHHOW, KBaAPATHYHONH (PYHKIMH C TTOMOIIBIO
MEPEHOCOB BJOJb OCEH KOOPAMHAT U MO KOOPAMHATAM HECKOJIbKUX
TO4YEK rpaduka.
Ilonsitue KBaJIPaTHOTO KODHSL. ®opMynHupoBaTh ONPEAEICHUE KBAIPATHOTO KOPHA M3 YHUCIA.
Apupmernueckuii KBaJIpaTHBII KopeHb. | Jloka3piBaTh CBOWCTBA apU(PMETHUYECKUX KBaJIpaTHBIX KOPHEH;
KBagpaTHblii KOpeHb M3 HATYpaJIBHOTO YHCIA. | IPUMEHATh HX K IPeoOpa3oBaHMI0 W CPABHEHHIO BBIPAXKCHUM,
CpoiicTBa  apU(pMETHUECKUX  KBAJAPAaTHBIX | COAEP)KAIIMX  KOPHU.  BBIYMCIATE  3HAUYCHHS  BBIPAXKECHHI,
Knanparsbic 14 KOpHel. MHoXxecTBa. CONCPXKAIUMX  KBAJDATHBIC  KOPHH. Haxonute  TOYHBIE W
KopHH npuOIMKEHHBIE 3HAUEHHS] KOPHEH U3 HOJ‘IO)K;/ITCJIBHBIX Hucen.
Hcnonb3oBath rpaduk ¢GyHKIUM y=X" i1 HPpUOIMKEHHOTO
HAaXOKICHUS KBAJIPAaTHBIX KOPHEH U3 TIOJIOKUTEIbHBIX UHUCEIL.
Bbruucnate TouHble W NPUONMKEHHBIE 3HAYEHUS KOpHEH I10
dbopmynaM, HCHONB3YSA TNPH HEOOXOTUMOCTH KAJIBKYIATOP WIH
TaOJINIIBI.
Ksagparusie u 35 Ksagparusrit TpEXUIIEH. [TonsaTtue Pacno3zHaBaTh KBagpaTHBIN TPEXUIEH, BBIACHITH BO3MOKHOCTH
paLOHAJIbHbIE KBaJIpaTHOT O YpaBHEHUS. HenonHoe | pa3noxkeHHUss €ro Ha MHOXKHUTEIM, MPEJICTABIATh KBaJpaTHBIN




ypaBHEHUS KBaJpaTHOE ypaBHEHHE. PelleHne kBagpaTHOro | TpEXWIEH B BUJAE NPOU3BEACHHUS JIMHENHBIX MHOXUTENIeH. HaxoquTs
ypaBHeHuss obOmero Buzaa. IIpuBenéHHoe | 1enble KOPHUM MHOTOWIEHOB C LeibIMM Koddduuuenramu. [Ipume-
KBajJpaTHOe ypaBHeHue. Teopema Buera. | HATB pa3nuyHbie GOPMBI CAMOKOHTPOJIS PU PEIICHUN YPaBHEHUIA.
[IpuMeHeHrne  KBaJpaTHBIX  YpaBHEHUH K Pacno3naBaTe KBaJpaTHblE YypaBHEHUs. Pemars KBaJpaTHbIE
pELLIEHUIO 3a1a4. YPaBHEHUS, a TAK)Ke ypaBHEHMs, cBoasmuecs K HuM. Onpenensitsh
IloHATHE  palMOHAIBHOIO  YPAaBHEHMs. | HAIMYUE KOPHEH KBAJIpaTHBIX YPABHEHUH IO AMCKPUMHHAHTY MU
bukBanpatHele ypaBHeHusa. Pacmamaromumecs | koaddunuentaMm. Pemate HecIoKHBIC ypaBHEHHS 3-i u  4-i
yYpaBHEHHs. YpaBHEHHUE, OJHA YacTb KOTOPOIO | CTeleHei. Pacro3sHaBaTe palMOHaJIbHBIE YPABHEHUS, PELIATh HX.
anrebpandeckast ApoOb, a Apyras paBHa HyJ0. | Pemars TekCTOBbIE 3ajaud, NPUBOJAINME K KBaJpaTHOMY HIIH
Penienue pannoHanbHBIX YpaBHEHHUH. PelleHue | palMOHaJIbHOMY ypaBHEHHIO. PelaTh HECIOXKHBIE ypaBHEHHUS C
3a/1a4 [P OMOIIY PAlMOHATIbHBIX YPABHEHUN. | MOLYJISIMH, C INPUMEHEHHEM 3aMEHbl HEHU3BECTHOIO, Iepexoja K
YpaBHEHHUIO-CIeACTBUI0. [lomyunTh nepBOHAYANBbHBIE CBEACHHUS O
MHO’K€CTBE KOMIUIEKCHBIX YHCEII.
Pacnio3sHaBaTh ypaBHEHUS NPSIMOW M OKPY>KHOCTH. Pacrno3HaBath
0o0paTHy!0  MPONOPLUOHAIBHYI0  3aBUCHUMOCTb. lcmonb3oBaTh
HEepPEeHOC MO OCsIM KOOPAMHAT JJIsl TOCTPOeH s rpaduka QyHKIMH.
ITonsiTne CHCTEMBI palMOHaIbHbIX Pemate cucTeMbl panMOHANBHBIX YPAaBHEHWH, INPUMEHSATbH
ypaBHeHu. CHCTEMBbl ypaBHEHMH IE€pPBOM M | CUCTEMBI JUIsl PELICHMs TEKCTOBBIX 3afad. Pemate HeCn0XKHbIE
C BTOpOH cTeneHu. Pemienue 3agad npu NOMOIIY | YPAaBHEHUS BTOPOM CTENEHU B LIENIBIX YUCIIAX.
HCTEMBT 18 CUCTEM YPAaBHEHHM NEPBOM M BTOPOH CTEHEHH. Pemars TEeKCTOBBIE 3a/1a4 IPU IOMOLIY CUCTEM PALMOHAIBHBIX
PATMOHYbEbLX Pemenune ypaBHeHMII B ILENBIX 4YWCIax. | ypaBHeHU.  PemaTh  HECIOXHBIE  TEKCTOBBIE  3aJaud €
YpaBHeHHH Pa3noxeHne MHOrOWIEHOB Ha MHOXHTEIU M | LEJIOYMCICHHBIMU 3HAYCHUSMHU BEIMYUH.
peuieHne ypaBHeHu. KoMIulekcHbIe yncna.
I'padmcckuii ITocTpoenue Fpa(i)PIK(iB, colepKalIIX KoHcTpynpoBaTh SKBHBAIICHTHBIE PEYEBLIE BBICKA3bIBAHUSA C
S B — Monynau. CucTeMbl JIMHEWHBIX YypaBHEHUH, | UCIIOJIb30BaHHEM alreOpandecKkoro U reOMeTpu4ecKoro A3BIKOB.
ypaBHCHHA 1 14 rpagMuecKoe peLIeHue. § § Hcnonp3oBaTh  CUMMETpUU OTHOCHTENBHO ~ NPAMOH  IIPH
cHCTeM PeEI_IeHI/Ie CHCTEM YpaBHEHMH IIepBOM U | MOCTPOEHUHU rpaduka QyHKIUHU, COAEpKalLIEH MOAYIIH.
ypaBHeHui BTOPOH CTENEeHH IrpaMuecKuM CIIocoOOM. Hcnonp3oBath Q)yHKuHOHaano-rpag)quCKHe IIPEJICTaBJICHUS
JUISI pEIICHUS U UCCIIE0BAHNUS YPABHEHUH U CUCTEM.
Jluneiinas, KBaIpaTHUYHAs, TPOOHO-
[ToBTOpenwue, 9 nmuHeiHas QyHkmmun. [locTpoerne rpadukoB c
pesepB MOJYJISIMU. JIuneiinsle, KBaJJpaTHBbIE,
paLMOHAIbHbIE YPABHEHUS U CUCTEMBI.
UTOro 136




TPEBOBAHMUS K YPOBHIO ITOATI'OTOBKH OBYYAIOIIINXCS

B pe3syabTarte n3yuenus ajaredpnbl B 8 kiiacce o0y4aromuecsi 10JKHbI:
3HATh/IIOHUMAThH

e  CYIIECTBO IIOHATHUS MaTEMAaTUYECKOIO TOKA3aTEeNIbCTBA; IPUMEPBI JOKA3aTEIIbCTB;

e  CYILECTBO MOHATHUS AITOPUTMA; IIPUMEPBI AITOPUTMOB;

e KaK HCHOJB3YIOTCS MaTeMaTHYecKue (OpMyIbl, YpaBHEHHS M HEPABEHCTBA; MPUMEPHI UX
IIPUMEHEHHUS Ul PEILICHNS MaTEMaTUYECKUX U IPAKTUYECKUX 3a/1a4;

e KaK MaTeMaTHYECKH ONpeiAesieHHble (YHKIIMH MOTYT ONHKCHIBATH peasibHbIE 3aBUCHUMOCTH;
IIPUBOJUTH IIPUMEPHI TAKOTO OIIUCAHMS;

e KaK MOTPeOHOCTM TMPAKTHUKH MPHBEIH MATEMAaTUYECKYl0 HAayKy K HEO0OXOAMMOCTH
pacIIMpEeHMs IOHATHUS YHCIA;

e BEPOSTHOCTHBIM XapakTep MHOTMX 3aKOHOMEPHOCTEH OKPYKAIOIIEr0 MHUpPA; IIPUMEpPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEMN U BBIBOJIOB;

e CMBICI WJACANU3AlUHU, IO3BOJAIOIIEH pelaTh 3a4a4d pPEAJbHOM JIEHCTBUTEIBHOCTH
MaTeMaTUYEeCKUMHU METOJIaMH, IPUMEPHI OIINOO0K, BO3HUKAIOIIUX MPH WeaTH3alH1;

yMeTh

e BBIIIOJIHATH OCHOBHBIE JICHCTBUS CO CTENEHSAMU C LEJIBIMU [10KA3aTEIsIMHU, C MHOTOYWIEHAMHU
u ¢ anreOpandyeckuMH JApoOsSMHU; BBINOIHIATH PA3JIOKEHHE MHOIOWIEHOB Ha MHOXUTEIU;
BBINOJIHATB TOXKJIECTBEHHBIE IPe0OPa30BaHuUs PALlMOHAIBHBIX BBIPAXKEHUH;

e TPHUMEHSTH CBOMCTBA apU(PMETHUECKUX KBAIPATHBIX KOPHEH JJIsl BHIYHMCICHUS 3HAYCHUH U
peoOpa30oBaHUi YHCIIOBBIX BBIPAXKEHUHN, COIEPKAILMX KBaIpaTHbIE KOPHHU;

e pelIaTh JUHEHHBbIC, KBAJPaTHbIC YPABHEHUS U PAMOHAIbHBIC YPABHEHUS, CBOISAIIUECST K
HUM;

e  peILIaTh JUHEHHBIEC HEPABEHCTBA C OJJHOM NIEPEMEHHOU U UX CUCTEMBI;

e HAxoAWUTh 3HaueHus (QYHKUMM, 3a7aHHOW Qopmynol, Tabnuuel, rpagukoM 1o ee
apryMeHTy; HaXxOIWTh 3HAUYEHHE apryMeHTa IO 3HAYCHUIO (YHKIUH, 33JaHHOW TpapuKOM WIH
TaOJIHNIIEH;

e  ONIpeleNsITh CBOMCTBA (PYHKIMHU MO €€ rpaduKy; NPUMEHITh TpaduuecKre MpeICTaBICHUS
IIpU PELIECHUN YPABHEHUH, CUCTEM, HEPABEHCTB;

e  ONUCHIBATH CBOMCTBA U3YyYEHHBIX (PYHKIIMA, CTPOUTH UX TpadUKH;

HCIO0JIB30BATh NPHOOpPETEHHbIC 3HAHUSA M YMEHHS B NPAKTHYECKOH NeATEeJLHOCTH U
NOBCEAHEBHOM KM3HU /ISl

e BBINOJIHEHUS PacyeToB MO (popMynam, cocTaBieHUs! (GOPMYI, BHIPAXKAIOIIUX 3aBUCUMOCTH
MEX/y pealbHbIMU BEIMUMHAMU; HAX0XK/IEHUS HYKHOU (DOPMYIIBI B CIPaBOYHBIX MaTepHallax;

e MOJEIUPOBAHUA IPAKTUYECKUX CUTYyallMi M HCCICAOBAHUSA IIOCTPOEHHBIX MOZENEH C
MCIOJIb30BaHUEM ammapaTa anreopsl;

e ONHCAaHUS 3aBUCUMOCTEH MeXAy (HU3NYECKUMH BEJIMYMHAMH  COOTBETCTBYIOLIMMHU
(dhopMyllaMu IpU UCCIIEIOBAaHUHU HECTIOKHBIX IPAKTUUECKUX CUTYalHi;

e  UHTEpHpeTaluu I'paguKOB pealbHbIX 3aBUCUMOCTENH MEX/y BEIUYMHAMHU.

KPATEPUU U HOPMbI OIIEHKHA 3HAHWI, YMEHUI 1 HABBIKOB
IMPUMEHMUTEJIBHO K PA3JIMYHBIM ®OPMAM KOHTPOJIA

OrneHuBanue 1Mo anredpe OCYIIECTBISET YUUTEIb-TIPEIMETHUK, KOTOPHII B Havajae y4eOHOTo
rojia 3HAKOMUT YYEHUKOB C OCHOBHBIMHM TOJIOKCHHUSIMH M MOPSAIKOM OLEHUBAHUS MO MPEIMETY.
Popgutenu wMel0T TpaBO MONYYUTh HHMOPMALMIO O TIOPSAJKE OIEHWBAHUA OT Y4YUTENs-
MpeIMETHUKA, KypaTopa.

[Ipu oleHMBaHUM yUUTHIBAETCS:

® CJIOKHOCTbh MaTepHaa;



® YPOBEHb MPUOOPETCHHBIX 3HAHWW YMEHUU W HABBIKOB IO OTHOIICHUIO K KOMIIETEHIIUSM,
TpeOyeMbIM TOCYapPCTBEHHOM | IIKOJBLHON ITpOrpaMMamMu 1o anreope;

®  CaMOCTOSITEJIbHBIA U TBOPUECKHI XapaKTep BHIIOJHEHUS 3aJaHus;

® TOYHOCTH U JIOTHYHOCTh OTBETA;

® KOPPEKTHOCTh M aKKYpPaTHOCTh MMCHbMEHHOTO 33JIaHus;

OuieHUBaHMUE ACITUTCS Ha:
e TeKyllee OlICHUBAaHUE B TEYCHUE YU4EOHOTO MpoIlecca;
® HTOrOBOC OIICHUBaHMHE.
OcHoBHbIMU (hOpMaMH TPOMEKYTOYHOTO KOHTPOJIS 3HAHWK OOYYaroUIUXCs MO MaTeMaTHKE

SIBJISTFOTCSI:

® THMCHbMEHHAs KOHTPOJbHas paboTa,;
camocTosTellbHas padoTa;
TEMaTUYECKUM TECT;
MaTeMaTH4YeCKUM JUKTAHT;
JOMaIrHss pabora;
YCTHBIH OIIPOC.
KoHTposibHbIEe pabOThI HaMpaBJIEeHb! HA TPOBEPKY YPOBHS 0a30BOI MOATOTOBKY YYAIIUXCS, a
Takke Ha  AuddepeHInpoBaHHYIO MPOBEPKY  BIAJACHUSA (hopmabHO-OTIepaTUBHBIM
MaTEeMaTHYECKUM aIllapaToM, CIIOCOOHOCTh K MHTETPAIMH 3HAHHWKA 10 OCHOBHBIM TeMaM Kypca.
OneHka oTBeTa ydalluxcs IpU YCTHOM U MHUCBMEHHOM OMPOCE MPOU3BOIUTCS MO MATHOAIUIHHON
CHCTEME.

VYuuTenb MOXKET MOBBICUTh OTMETKY 3@ OPUTMHAJIBHBIN OTBET HA BOIIPOC UM OPUTHHAIILHOE
pelieHue 3a1aum, KOTOpbIe CBUACTEIBCTBYIOT O BRICOKOM MAaT€MAaTHYE€CKOM PAa3BUTHUM YYaIlleToCs,
3a pemieHue Oosiee CIOKHOM 3aJaud WJIM OTBET Ha 0oJiee CIOXKHBIA BOMPOC, MPEAJIONKCHHBIC
y4ameMycs JOTOJHUTEIBHO MOCTE BBITIOJHEHUS UM 3a/I1aHHS.

HrtoroBple OTMETKH (32 TE€My, Y€TBEpTb, IOJYrOJMe, KypC) BBICTABISICTCS KaK CpPEIHUN
pe3yabTaT paboThI 3a TEKYIIUKM nepuol. B ciyyae cnopHOM OIIEHKU OIEHKA BBICTABIIAECTCS B TOJIb3Y
YUEHHKA.

Ouemca YCTHBIX OTBETOB yYalIUXCHA

Onenka 5 craBUTCA B TOM Cilydae, €CIM YYalllUKCs JEMOHCTPUPYET IIOJHOE NOHMMaHUE
CYyTH TEOpUU U CBOOOJHO ONEpPUPYET €H, TBOPUECKH MPHUMEHSET TEOPEeTUUYECKHEe 3HAHUS Ha
npaktuke. Ilpum pemeHun 3amad  HaOMIOJAIOTCS 4YETKO OCO3HAaHHbIE jedcTBus. Pemraer
HecTaHJapTHbIe 3amaud. He nomyckaeT BBIUMCIUTENBHBIX OIIMOOK. YMEET CaMOCTOSITEIbHO
nojlyyaThb 3HaHUsS, paboTas C JONOJIHMUTEIBHON JuTepaTypoil (yu4eOHHMKOM, KOMIIBIOTEPOM,
CIPaBOYHOM JINTEPATYpPO)

Onenka 4 craBUTCA B TOM CIIy4ae, €CIM OTBET YYEHHUKA YIOBJIETBOPSET OCHOBHBIM
TpeOOBaHUSM K OTBETY Ha OIEHKY 5, HO 0€3 HCHOJb30BaHUS COOCTBEHHOrO ILJIaHA, HOBBIX
npuMepoB, 0e3 NMpHUMEHEeHHs 3HaHUM B HOBOW cHTyaluu, 0e3 HCIOJb30BaHUS CBs3eill ¢ paHee
M3Y4YEHHBIM MaTepuaioM, YCBOCHHBIM MpU W3YYEHHUH JIPYTUX npeaMeToB. He 3agymMbIBasch pemiaeTt
3aJ]aud 10 H3BECTHOMY aJTOPUTMY, NPOSIBISET CIOCOOHOCTh K CAMOCTOSITENIBHBIM BBIBOJAM.
JlomyckaeT BBIYUCIUTEIbHBIE OMIMOKN KpaliHEe PEelIKO U, €ClIM yYalluiics TOMyCTUI OJHY OIIHOKY
Wi He Oosee JBYX HEJIOYETOB, TO MOXKET HCIPABUTh UX CAMOCTOSTEIBHO WM C HEOOJbLION
MTOMOUIBIO YUUTEIS.

Onenka 3 cTaBUTCA B TOM Cilydae, €CIM YyYalllMHCs 3alOMHMJI OOJBINYIO YacTb
TEOPETUYECKOI0 Marepuana, 0e3 KOTOpOoro HeBO3MOXHA IpakTudeckas paborta mo teme. Pemaer
CaMOCTOSITEJIBHO TOJIBKO T€ NMPAKTUYECKUE 3a/1a4M, B KOTOPHIX M3BECTEH AJITOPUTM, & OCTAJIbHbBIE
3aJlaHusl MOXET BBIMOJIHUTH TOJBKO C TOMOIIBI0 Yy4uTeNns M ydammuxcs. JlomyckaeT MHOTro
BBIUUCIIUTENILHBIX OIMINOOK.



OLIGHKa 2 CTaBUTCA B TOM cnyqae, cClin y‘-IaH.[HfIc;I HC OBJIaZACJI OCHOBHBIMU 3HAHHUAMHU B
COOTBETCTBUU C TPEOOBAHUSIMH M JIONMYCTUJ OOJIbIIE OMMUOOK W HEJOYETOB, YeM HEOOXOIUMO IS
OILICHKHN 3 He MOJKET BBIIIOJIHUTH HHU OJHOI'O HpaKTI/I‘-IeCKOI‘O 3aJaHuA C HpI/IMCHeHI/IeM HaHHOﬁ
TEOPHH.

OneHka NMUCbMEHHBIX KOHTPOJIBHBIX PadoT

Orenka 5 ctaBUTCS 3a pPadOTY, BHITOJIHEHHYIO MOJTHOCTHIO 0€3 OMMOOK U HEJ0YETOB.

Onenka 4 craBuUTCs 3a pabOTy, BBINOJIHEHHYIO TOJHOCTBIO, HO NPH HAJTUYUU HE OoJjee
OJTHOM OIMMOKH U OJTHOTO HeJ0uYeTa, He O0see TpeX HEeA0UYECTOB.

Ouenka 3 craBUTCS 3a pa0OOTy, BHIIIOJHEHHYIO Ha 2/3 Bcel paOOThl MPaBUIBHO WIH INPHU
JOMyLIeHUH He Oosiee o1HOM rpy0oii ommbKku, He Ooiee TpeX HEerpyObIX OMIMOOK, OJJHON HErpyooit
OIIMOKH U TPEX HEIOYETOB, IIPU HAJTHYUH YETHIPEX-TIATH HEJJOYCTOB.

Omnenka 2 craBUTCA 3a pabOTy, B KOTOPOW YMCIIO OMIMOOK U HEJOYETOB MPEBBICUIIO HOPMY
JUIsL OLIEHKH 3 WJIM TIPABWJIBHO BBITIOJIHEHO MeHee 2/3 paboThl.

HEPEYEHDb YYEBHO-METOIUYECKOI'O OBECIIEYEHHWS NJIA
PEAJIM3AIIMU PABOYEU ITPOT'PAMMBI

Y4eOHO-MeTOAMYECKNH KOMILJIEKC YYUTeJIsl

1. Aurebpa. 8 kmacc: yueOHHK A o0meoOpa3oBarenbHbIX yupexxaeHuit / C.M.Hukonbckuit,
M. K. [lotanos, H. H. Pemiernuxos, A. B. IlleBkun. — M.: [Ipocsemenne, 2012. — 262 c.

2. Anrebpa. COopHHMK y4eOHBIX TMporpamMMm. 7-9 Kkjaccel: mocoOue [UIsl  yuuTeneu
o0mieoOpazoBarenbHBIX yupexaenuii / coct. T.A. Bypmucrposa. — M: [Ipoceemenue, 2011. — 96 c.

HNuTepHeT-pecypcesl 1JIsl yYUTeIs:

1. MunucrepctBo o60pazoBanust P®: [OnekrponHsii pecypc]. M., 1997-2013. URL:
http://www.edu.ru

2. WznarensctBo IIpocBemenue: [DnexTpoHHbli pecypc]. M., 2005-2013. URL:
http://www.prosv.ru/

3. 3aByu. UH(po. Yuurens — HalmoOHaIbHOE NOCTOSHUE: [DNEeKTpoHHBIM pecypc]. M., 2008-
2012. URL: http://www.zavuch.info/

4. EI'D no mareMaTHKe, MOATOTOBKA K TECTUPOBAHUIO IO MaTeMaTuKe: [ DIeKTPOHHBIN pecypc].
M., 1997-2012. URL: http://uztest.ru/

Y4eOH0-MeToAMYeCKNH KOMILJIEKC 00y4aonerocs

1. Anrebpa. 8 xnacc: yuyeOHUK Ui oOuieoOpa3oBarenbHbIX yupexaeHuit / C.M.Hukoabckuid,
M. K. IToranos, H. H. Pemetnukos, A. B. IlleBkun. — M.: IIpocBemenue, 2012. — 262 c.

2. TloramoB, M.K. Anreopa: numaktudeckue marepuansl s 8 kmacca. / M.K.Ilotamos,
A.B.IlleBkuH. — 6-¢ u3n. — M: Ilpocsemenne, 2013. — 111 c.

3. XKypasnes, C.I'. Tectsl o anredpe. 8 knacc. / C.I'. XKypasnes, B.B. Epmakos B.B. u ap. — —
M: Dx3amen, 2013. — 144 c.

HuTepHeT-pecypcehl AJ1s1 00y4aromerocs:
1. Nnatepuer-nopran Bcepoccniickoil omuMmuaasl MIKOIBHUKOB. [DIEKTpOHHBIN pecypc]. M.,
1997-2012. URL.: http://www. rusolymp.ru
2. MOCKOBCKHH IICHTP HEMPEPHIBHOTO MAaTEMAaTHIECKOTO 00pa30BaHUs: [ DIEKTPOHHBIN pecypc].
M., 1996-2013. URL.: http:// mccme.ru


http://www.prosv.ru/
http://uztest.ru/
http://www.alleng.ru/d/math/math881.htm
http://www.alleng.ru/d/math/math881.htm
http://www.alleng.ru/d/math/math1283.htm
http://www.alleng.ru/d/math/math1283.htm

3. bubnuoreka 3JIEKTPOHHBIX Y4EOHBIX Mmocobmii: — [DnekTpoHHBIH pecypc]. M., 1997-2012.
URL.: http:// mschool.kubsu.ru

4. MaremaTuuecKue OTIOABL: [DnekTpoHHbli  pecypc]. M., 2002-2012. URL: http://
www.etudes.ru

5. lentp onmaiiH-o0yuenuss 100EGE.ru: [Dnextponnsiii pecypc]. M., 2009-2013. URL:
http://100ege.ru/

6. EI'D mo maremaruke, MOArOTOBKAa K TECTUPOBAHUIO [0 MaTeMaTHKe: [ DIEKTPOHHBIA pecypc].

M., 1997-2012. URL: http://uztest.ru/



http://uztest.ru/

KAJIEHAJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Tabnuua 2
Jara Jara
Ne Konmaecr ypoka o | ¢akruye
O-Ka Tema ypoka BO YACOB Coaepxanne ypoka Tun ypoka O:xunaemMblil pe3yabTaT IUIAHY CKOro
yp (yyeOHasi | mpoBeneH
HeJeJis1) U YPOKa
1. ®ynxkuum u rpaduxu (45 4.)
@OyHkuu u rpapuku 9
Omnpenenenue
1 UrncnoBsie HEpaBEHCTBA 1 el YVY3VH . 1
YHCIIOBOTO DopMyIUpOBaTh CBOWCTBA YHCIOBBIX
HEpPaBEHCTBA, HEPaBEHCTB U MPUMEHSTH UX IPU
CBOMCTBAa YUCIIOBBIX CILICHUU 3a/a4.
2 UrcnoBsle HEpAaBEHCTBA 1 Y33VH P A 1
HEPaBEHCTB
OrmpeneneHue oTpeska,
MHTEpBaa,
YMeTh onpenensTe KOOpAUHaTy
n300pakeHne UX Ha
o N TOYKH, CTPOUTH TOUKY I10 €€
YHCIIOBOW NPSIMOH,
KOOpAWHATE, YMETh PelIaTh
Koopnunartnast ocb. MOHSATHE
3 1 YVY3YH YpaBHEHUS C MOAYJISIMHU, CBOSIINECS 1

Mopnyne uncna

KOOPJAUHATHOM OCH,
KOOPJIWHATHI TOYKH,
MOTYJIS
JIEHCTBUTEIIEHOTO
YHCa.

K JIMHEHHBIM YpaBHEHUSIM, IIPH
HEOOXOIMMOCTH PUMEHSISI CBOMCTBA
MOZYJIS.
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[Ipocreitmme noHATHS
1 0003HAYEHUS SA3bIKa
TEOPUU MHOXKECTB,

HMcnonap30BaTh B MMCEMEHHOM
MaTEeMaTHYECKOW peur 0003HAYCHHUS U

MHOXeCTBa Yrcel SHAKI Y33YH rpaduiecKue N300paKEeHUSI YHCITOBBIX
MHOJKECTB, TEOPETUKO-
MIPUHAIEKHOCTH H
MHOKECTBEHHYIO CUMBOJIIUKY.
BKJIFOUEHHUSI.
MHoxecTBa yucen KY
Brenenue
IPSAMOYTOJIBHOM
CUCTEMBI KOOPJIUHAT,
JHexapToBa cuctema . YMeTh onpeaenaTh KOOpAUHATHI
MMOHATHH OCh a0CLIMCC,
KOOPJMHAT Ha KY TOYKH, CTPOUTH TOUKY IO €€
OChb OpJIUHAT,
TJIOCKOCTH. KOOpJMHATAM.
a0ciucca 1 opJuHara
TOYKH, HAXOXKIEHUE
KOOPJMHAT TOYEK
JlefcTBuUs ¢ Ynciamu,
BxonHoe TectupoBaHue 3aJa4M Ha JIBHXKECHUE, YIIOM
ypaBHUBaHUE
3HaTh ONpeeNIeHNUs YUCIOBOI
HKIIUH, 00JIACTH OTIPEIeTICHHS
Onpenenexnue (byrxpm, . pea ’
obnactu 3HaYeHUH (HYyHKIUH, TpaduKa
(bYHKIUH, CTIOCOOBI
(dhyHKIIMH. YMETh HaXOAUTh 001aCcTH
3a/laHus PYHKIINH, .
OTpeIC/ICHUS W 3HAYCHUI (HYHKITHH,
0baacTs onpeneneHMs 3aJIaHHOW aHAJTUTHYECKH, U TI0
[onsTne QyHKIIMN (ectecTBeHHAA YVY3VYH ’
rpaduKy GyHKUIUH, BEIYUCISATH
obmacTb 2
3HaueHMs QYyHKIIUH, 3a1aHHBIX
OTIpeICTICHUS ),
N (dhopmynamu (ipy HEOOXOAUMOCTH
00JacTh 3HaYCHHH
WCIIOJIb30BATh KAIBKYJISATOD),
(hyHKIHIH. .
COCTaBJIATh TaOJIUIBI 3HAYCHUN
(GYHKIIUH.
Ompenenexnue
3HaTh onpexaeneHue rpapuka
[NonsTHe rpaduka rpaguia ysKim, ¢yHknmu. ONKChIBaTH CBOMCTBA
MIOHSTHE Y33YH .
(hyHKIIH. (bYHKITHI U CTPOUTH IO TOYKAM UX
HENPEePHIBHOCTH
rpad UK.
¢$yHKUINU.
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JInneiinas pyHkuus 15
DOyHKIMA Yy = X U €€
10 YHIER q-‘f 1 VY3VH
TpapuK Ormpeaenenne mpsaMoit YMeTh OMUCHIBaTh CBOWCTBA (DYHKIHU
DOVHKIIS V = X 1 68 MPOTMIOPIIHOHATBHOCTH Yy = X ¥ CTPOUTH ee Tpaduk.
11 YHIIWL Y 1 V33VH
rpaduk
- YwMmets o ¢popmyse, KOTOpor 3agaHa
12 paAmMas 1 MonsTie mpsoii VVY3VH (byHKLUS, OTIpeNeNATh KOAPPHUIUEHT
IIPOIIOPIHOHAIEHOCTE DONODLHOHAILHOM MIPONOPLUOHAIBHOCTH, IO 331aHHOMY
p 3aBEI I;HMOCTH 3HAYEHUIO X HAXOJIUTh
. I/IeHT’a COOTBETCTBYIOLIIEE 3HAUYECHUE Y U
13 Hpsmas 1 1 VCP HA000POT, 3aIOTHATH TAOJIHIIBI
MPONOPLUUOHAILHOCTH
OpOIIOPIMOHATIBHOCTD pOTIOpIL COOTBETCTBYIOIIMX 3HAYEHUI TaHHOU
(GyHKIUH.
r Mocrpoenne rpadexa YMeTh ONUCHIBATh CBOUCTBA (DYHKIIMU
apuK QyHKIMH -
14 pad _@’k}p’{ I 1 yrc y = K VVY3VH y = kx u cTtpouts ee rpaduk.
Yy T KX, cBoTicTBa (yHK HI’/I YMeETh Onpenenars yrod,
J'IOBZﬁ T, 00pa3oBaHHBIN MPAMON y=KX 1ipH k>0,
r Koa}(gqmunem k<0 u k=0 ¢ 0CBIO X, 3aIIMCHIBATh
apuK QyHKIMH > . .
15 pad _‘1’@’ 1 1 HPHHAILIEKHOCTS V33VH YpaBHEHHUE NPSMOM, TPOXOASIIEN
y= KX 4yepes Hayalo KOOPAUHAT U TOUKY
TOYEK. (1:1)
Jlunetinas QyHKIMS U
16 N 1 YVY3VH .
o€ rpaduk ToHsITHE NHHEHHOI OnuceIBaTh CBOWCTBA (GYHKIHA Y =
e yHKIICH, 0Ot kx+b 1 cTponTs M0 TOUKaM ee rpaduK.
17 HeHHas ymicust 1 yBH e 01:1 HT;; Y33YH YMeTh onpenensiTh yroJl,
e€ rpauk y;HOBOI‘O o0Opa3oBaHHbIH npaMoii y = kx+b npu
. < =
18 Jluneiinas QpyHKIHA 1 1 koo uimenta, VCP %9, ;BH(L:HI; 1(]) i[;((:);}onx,;;g H: H:;TB
€€ rpadux CBOMCTBA JIMHEIHON P P > TPOXOZUIII
P gepe3 JIB€ TOUKHU C 3aJaHHBIMU
Jlunelinas GyHkuys u ' KOOp/IMHATAMH.
19 Has pyHKL 1 VIIOM P
e€ rpaduk.
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Ornpenenenue
IBIDKEHUS, TpaduK
PaBHOMEpHOE
20 1 JIBUKEHHUS, YCP YMeTh unTath rpauKu ABHKCHUS
JBIDKEHHE
HCCIIeI0BaHNe
rpaduka.
DynKuws y = | X | o ed Motystb unciia x OnuceIBaTh CBOWCTBA (PYHKIHA y =
21 1 . VV3VH | x|, u ctpouts ee rpaduk. Ymers
rpaduk OCHOBHBIE CBOMCTBA
_ cTpouTh rpaduk GyHKIUH
OyHKIUA —|X|Heé Sy yilxl, —| |+
29 YHKI Zq) 1 y= |x _ x0| + 7, V33VH Y =|X—Xy|+ ¥, , 3HATh 3TaIIbI €r0
Tpapux OCTPOCHUS
Hpobnast u enas
4acTh YUCIIa
Oyaxusg y = [x], Y = N ) OmnuceIBaTh CBOMCTBA PYHKINH Y =
23 {X}yH eLéI’ Z(i)I/IE( by 1 Caoiictsa dysKumm y i [x],y={x},uc OI/ITI(,I) Zx rua(i)I}I/KI/I
P =[x], y = {x} mux Y - M CTP p
rpadukn
o 3HaTh onpeAencHIe TMHEHHON
Jluneitnas GhyHKIM, . .
N ¢ynkuun. Ctpouts rpaduk THHEHHOM
Koutpoabhas paGora ee CBOMcTBa U rpaduk,
N ¢ynkuun. Mcnons3oBarsb
Nel «JInneiinas CHCTEMBI JIBYX
24 1 . N YIIO3 ¢byHKUMOHANBHO-TpaduyecKue
$yHkuus u ee ypaBHEHUH MepBoi
MpEeICTaBICHUS [ PEIICHUS] CUCTEM
rpagux» CTETICHH C ABYMsI o M
ypaBHEHUH MEPBOH CTETICHU C ABYMSI
HEU3BECTHBIMHU
HEU3BECTHBIMHU
JApoOHo-nuHeliHas 10
dyHkuus
1 1 .
25 OyHKIMA Y = — 1 OyHkuua Yy = — YVY3VYH 3HaTh cBOiicTBa PyHKIMH Y = —
X X X
YMeTh ONMUCHIBATh CBOWCTBA (DYHKIINU
I'padux pynkmm
= — ¥ CTPOHUTH 110 TOYKaM €e
26 g1 1 TunepGosa VY3VH y=-mnemw
X rpagux.
YMeTh OnpeaensTh SABISIETCS JIH
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naHHast pyHKIUsA 00paTHOM

I'paduk pyHKITHN MPONOPLUUOHAIBHOCTBIO, IS
27 1 1 V33VH 3aJaHHON (DYHKIWH 3aIOIHST
y= X TaOJIUILIBI 3HAYCHUH X U Y
OrmpeneneHnne
28 OO6patHas 1 oOpaTHOM VV3VH Pacrio3naBath 0OpaTHYyIO
MPONOPLHUOHATBHOCTh MPONOPLUOHANBHOCTH, MPONOPLUOHAIBHYIO 3aBUCIMOCTb.
€€ BHJ, CBOICTBA.
YMeTh CTpOUTH THUTIEPOOITY,
k pacro3HaBaTh €€ Ha PUCYHKaX. Y METh:
29 DOyHKI@S Y = ; 1 YY3VH ONPEAEIIATH SBJIACTCS JIU JaHHAsS
Dynxums Y = 5 ce ¢byHKIMS 00paTHOM
X MPONOPLUOHAIBHOCTBIO, IS
K CBOJiCTBA U rpaduK 3a7aHHOH (DYHKIMHU 3aMOIHATh
30 OyHKIps Y = — 1 V33VH TaOJHIIBI 3HAYCHUH X U Y, a TAKKe 110
X 3aIaHHOU Nape 3HAYCHUN X Uy
OMIPENIeIIATS K.
Dynxims y= K (x — xo) + Oyukims Y= K (x — X) Hcnonb30BaTh NEPEHOC MO OCAM
31 v 1 + Yo, €€ TpaduK u VIIP KOOPJIMHAT JJIsl IOCTPOSHHMS Tpaduka
0 .
CBOWCTBa GyHKLIUH.
30 Hpo6Ho-nuueiinas 1 OGwwii B ApoGHO- VVIVH YI\feTLvCTpOI/ITB rpaduk 1poOHO-
q)yHKHI/Iﬂ U ee rpa(l)HK JIMHENHOM’ (byHKHI/H/I- JIMHCUHOH Q)YHKI_[I/II/I, MpeaABapUTEILHO
33 JpoGHo-nHeHHas 1 HOCT}:’OGHHG rpaduka, V33VH IpUBEAS €€ K BUIy ) = + ¥,
¢dbyHKIUs 1 ee rpaduk CBOliCTBA QyHKLUN — X,
KonTponbnas pabora
34 Ne2 «/Ipo6Ho- 1
JIMHeliHast GyHKuus»
KBaagpaTuunas 12
bynkuus
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OyHKIUA y= X%, ee

YMeTh ONMUCHIBATh CBOWCTBA (DYHKIITHA

_ 2
35 OyHKIUA y= X cBOMCTEA YVY3YH y=x2 9
I'paduk pynxumn
36 A [TousaTHs mapabdosl, V33VH 9
X OCH CUMMETPHHU YMeTh CTpOUTH MO TOYKaM Tpaduk
2
R T — napaboIIbl, BEPIIMHBI (hyHKIUH y= X
37 pad y:(bx}; B napabobI yCP 10
CoiicTBa QPyHKINN N
o — ax? och VV3VH Ymetb OTHCHBATH CBOKCTBA ¢byHKIUN 10
38 Qynkuus y = ax M ’ y = ax’ M CTPOHTH [0 TOUKAM €€
CUMMETPHUH Mapadobl. adyHK
PacrionoxxeHvie BeTBel P : .
HapaGoLI B [ToHumats pacrnonoxeHue BeTBen
39 OyHKUYs Y = ax° SABHCHMOCTH OT V33VH napaboJIbl B 3aBUCHMOCTH OT 10
koadduImenTa a. Kodppuumenta a.
40 B ‘DYHKHH’E VV3VH YMeTh ONUCHIBATH CBOUCTBA (DYHKIIMU 10
y=a(x—xXo) *yo y = a (X — Xo)® +yo " CTPOUT TIO
— CroiicTa hyHKIIN ToukaMm ee rpaduk. Mcmons3oBatsh
41 —a (};( _];I( )2 N —a(x— xy)2 f V33YH CHUMMETPHUU U TIEPEHOC TI0 OCAM 11
y o) Yo Y o) Yo KOOpJIMHAT JIIsi HOCTPOCHUS rpaduka
DyHKIHs GyHKIMU. YMETh BBIICIATH KBapaT
42 y=a (x—x0)° +Yo VIIP JBYWIEHA. 11
KBanparnunas GpyHKIus
43 YV3VH 11
u ee rpadux Omnpenenenne N N
o OnuceiBaTh CBOMCTBA KBAAPATUYHOM
KBanparnunas GpyHKIus KBAZIPATIIHOM (YHKUMH U CTPOUTH IO TOUYKAM €€
44 ¢dyHKIMH, ee o0muit Y33YH 11
u ee rpadux BuL, rpadpuK rpaduk.
45 Kanpatnunast GyHKIus VCP 12

u ee rpaduk
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Koutpoabnasi padora

Ksagpatuunas
¢byHKLMS, ee cBoiicTBa

YMeTb cTpouTh rpaduK QyHKINH y =
a (X — Xo)® +yo

Ne3 o Teme Hcnons3oBaTh (PyHKIUOHAIBHO-
46 U rpaduK, CHCTEMBI YI103 ymxu
«KBappatnunas 2 . rpaduyuecKue NpeacTaBICHUs IS 12
YpaBHEHUH IEPBOH U .
(yHKIMI» . HCCIICIOBAHUS CUCTEM ypaBHEHUI
BTOPOH CTENEHU . o
IIEPBOH U BTOPOH CTENIEHH
2. Ksaagparnbie kopau (14 4.)
IlonsiTHEe KBagpaTHOTO
47 o ng Onpenencaue YV3VH DopMyITUPOBATE OIPE/CIICHUE 12
PHAL. KBaJpaTHOTO KOPHS, KBaJpaTHOTIO KOPHA U3 YUCIIa, YMETh
IlonsiTHE KBAapPaTHOTO o 2_
48 KopHs BBIYHCIICHUE KOPHEH. Y33VH periaTh ypaBHEHHUS BUJIA X =a 12
Apudmernueckuit BrruucniaTs 3HaueHMs BBIpAXKEHUH,
KBaJ[paTHBII KOPEHb coJiep KalIuX KBaIpaTHbIC KOPHU.
apugmerniecKoro YMETh pelaTh NpocTeiime
50 ApI/I(bMeTI/quCKHH KBaJIPaTHOI'O KOPHS, Vv33VH HppALOHANBHbIE YPABHEHHS BUA 13
KBaJ[paTHBII KOPEHb BBIYUCIICHHE KOPHSL.
ax+b=c,
CaoiicTBa Jloka3pIBaTh CBOMCTBA
ol apu(METHIECKHX . . YV3VH apu(METHIECKUX KBaPATHBIX 13
. CBoiicTBa KOpHEH, .
KBaJpaTHBIX KOpHEH KOpHEH, NIPUMEHATh UX K
" CBSI3b KOPHSI €
CoiicTBa npeoOpa3oBaHMIO U CPABHEHHIO
MOJTyJIEM YHCIIa, .
52 apu(METHIECKHX TOKA3ATENBCTEO Y33VH BBIPaXEHUH, COJepKalluX KOPHH. 13
KBaJPaTHBIX KOPHEN YMeTb BHOCUTh MHOXKHTENIb 1101 3HAK
" HppaIMOHATBHOCTH
CaoiicTBa KOPHS ¥ BBIHOCUTh MHOKHUTEJb U3-TIOJ
qrcen.
53 apu(pMETHIECKUX YCP 3HaKa KOpH:, 0CBOOOKAATHCS OT 14
KBaJ[PaTHBIX KOpHEH WPpaIMOHAIBHOCTH B 3HAMEHATEIIE.
. KBajpaTHbIil KOpeHb HaxonuTh TouHbBIE U IPUOIIHIKEHHBIC
KBanparHslii KOpeHb U3 o
54 13 HaTypaJIbHOTO KY 3HAUEHUS KOPHEN U3 MOJIOKUTENIBHBIX 14
HATYpaJLHOTO YHCIIA
qrcia qHCeIL.
[Tpubmmxénnoe Ucnonp3oBanne Hcnonb3oBaTh rpaduk GyHKINAU IS
55 BBIYHCIIEHHE rpaduka QyHKIHN y = YV3VH MPUOJIMKEHHOTO HaX 03K ICHUS 14
KBaJpaTHBIX KOpHEH X~ amst KBaJpaTHBIX KOPHEH U3

16




npUOIMKEHHOTO

MHOJOKUTEIBHBIX YHCEI. BRIYUCIATE

[Tpubnmxénnoe HaXOXXICHUS TOYHbIC U NPUOIIKECHHbBIE 3HAUCHHS
56 BBIUHCJIEHHE 1 KBaJIpaTHBIX KOpHEH Y33VH KOpHE# 1o hopMmysam, UCIIOIb3Ys IpU 14
KBaJpaTHBIX KOpHEH U3 TIOJI0KUTENBHBIX HEOOXOIUMOCTH KalIbKYJISTOP HIIH
quCcell. TaOJINIIBI.
IIpeobpazoBanme
o Boipa:kenus, YMeTh IpeoOpa3oBBIBaTh YHCIOBBIC U
BBIPaKEHHH,
57 CONepALLIX 1 cojiep:Kanmx YCO3 OyKBEHHbIE BBIPA)KEHHSI, COAEPIKAILNE 15
p KBaJpaTHble KOPHH KBaJpaTHbIC KOPHHU.
KBaJpaTHbIC KOPHU
. YMeTh NpUMEHATHh H3YYEHHBIN
KonTponbnas pabora KonTpons 3HaHMI 110 MATEpHAJ TIDH YIIDOLIEHHH i
58 Ne3 no Teme 1 teme «KBanparHsie YIIO3 P PH YT . 15
peoOpa30BaHUK BBIPAKEHUH,
«KBagpatHbie KopHm» KOPHUY
COJePKALINX KBaJPAaTHBIE KOPHU
MiosKecTa [IpuBoANTH MPUMEPHI KOHEYHBIX U
59 MmnoxecTsa 1 ’ YY3VH OECKOHEUHBIX MHOXkeCTB. Haxoauts 15
Onpenenexnue
o0BeTMHEHNUE U TIEpeceUeHIE
nepeceucHus U
6B HHEHHS KOHKPETHBIX MHOXKECTB, Pa3HOCTh
60 MuoxecTsa 1 YY3VH MHOkecTB. [IpHBONTE IPUMEPHI 15
MHOECTB %
HECJIOKHBIX KIacCU(pHUKAINH.
3. KsagparHble u pannoHajabHble ypaBHeHus (35 4.)
KBaapatnble 16
ypaBHeHHUsI
Pacno3naBaTh KBaJpaTHbIN TPEXUIEH,
BBISICHSITH BOBMOYKHOCTD Pa3lIOKEHHS
[lonsiTHE KBagPATHOTO €ro Ha MHOXKUTEIIH, IPEACTaBIAT
. TpPEeXWIEeHa, ero OO KBa/IpaTHBIN TPEXWIEH B BUIE
61 KBanpaTHblil TpexwieH 1 p ’ & YV3VH AP p A 16

Bu, (opmymna
JTUCKPUMHMHAHTA

TIPOW3BEICHUS JTHHEHHBIX
MHOxUTeNnel. HaxoauTs 11enbie KopHU
MHOT'OUWICHOB C LEIBIMU
ko3 purmenTamm.
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YMeThb pacKkiaaabpiBaTh KBaAPATHBIN
TpexwieH 1o popMyIie, YMETh
MIPUBOAUTH MPUMEPHI KBAAPATHOTO

62 KBazpartHblif TpexuieH V33YH 16
TPEeXWICHa, JUCKPUMHHAHT KOTOPOTO
OoJbIIe HYIIS, MEHBIIE HYJIS HIH
paBeH HYJIO.
PacnioznaBaTh KBaJpaTHbIC
ypaBHEHUS. Y METh ONPENEIISTh B
Omnpenenenue KBaJpaTHOM ypaBHEHHU
63 [ToHsiTHE KBaAPATHOTO KBaJIpaTHOTO Ky K09(GUIMEHTH IPH IEPEMEHHON U 16
YpaBHEHHUS ypaBHEHUS, €T CBOOOJIHBIH WiieH. YMETh ONpeAesTh
OO0IIMii BHI. B KBaJIpaTHOM yPaBHEHUH
KO3 UITUEHTHI TIPH IEPEMEHHON U
CBOOOJTHBIH WICH.
ITonsiTHE HEMOJIHOTO
Henonnoe kBagpaTHOE YMeTh peniaTh HENOJIHbIE KBaJApaTHbIC
64 KBaJIpaTHOTO KY 16
ypaBHEHHE YpaBHEHHS
ypaBHEHHS
Peuienue kBagpatHoro
65 ypaBHEHHs 00111ero YY3VH Pemiath KBapaTHbIC YpaBHEHHUS, a 17
BU/A CriocoOsl perieHus TaKKe YPaBHEHHS, CBOJISIINECS K HUM.
Peurenue kBagpaTHOTO KBaJIpaTHOTO VYMeTh pemiaTh NOJIHOE KBaPaTHOE
66 ypaBHEHUs 00IIEro ypaBHEHHS 00IIETO Y33YH ypaBHEHHUE, UCTIONB3YS (POpMYITBI 17
BUJA BUJIA JUTS TPEX KOpHEH
Pemenne kBagpaTHOTO CIIy4yaeB, 3HATh OmpenensTe Hanu4ue KopHen
67 ypaBHEHUS OOITIETO dhopMyIy KOpHE# yC KBa/IPAaTHBIX YPABHCHUH 10 17
BHJA KBaJIpaTHOTO JUCKPUMHUHAHTY B K03 durpienTam.
Pemenne kBanparHoro YPaBHEHU [Pemars HecnoxHbBIE ypaBHEHUS 3-i U
68 ypaBHEHUsI 0OIIETO VCO3 4-ii cTenenen. 17
BUJIA
69 IIpuBenenHoe Omnpenenenne VCP YMeTh pacnio3HaBaTh Cpeau 18
KBaJpaTHOE ypaBHEHUE MPUBEACHHOTO KBaJpaTHBIX YpaBHEHUH
KBaJ[paTHOTO MpUBEJICHHBIE. YMETh peliaTh
IIpuBenenHoe
70 ypaBHEHUSI, €r0 pYC) YpaBHEHUSI, IPUMEHSISI H3BECTHBIE 18
KBaJpaTHOE ypaBHEHUE o
o0mumi BUI (hopMyIbI.
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YMeTh peliaTth MPUBCACHHBIC
KBaJApaTHbIC YPpaBHCHUS, ITPUMCHIA

71 Teopema Buera 1 YY3YH Teopemy Buera. YMers, He pemnas 18
Teopewms!l Buerta u eit YpaBHEHUS, ONPEJENATh 3HAaK €ro
obpaTtHas s KopHeil. [IpuMeHaTh pa3udHbIe
MPUBEIECHHOTO (hOpMBI CAMOKOHTPOJIS TIPH PEIICHUHN
KBaJIpaTHOTO ypaBHEHUH. YMETh NPUMEHSTH NPU
72 Teopema Buera 1 ypaBHEHUS. V33VH pelIeHnH 33/1a4 TEOpeMy, 00paTHYIO 18
Teopeme Buera.
YMeTh 1o TaHHBIM KOPHSM COCTaBJIATh
IIpUBEJICHHOE KBAJJPaTHOE YpaBHEHNE
Hpuvenerne TexkcToBble 3a1a4u €
o TOBEI 17
73 KBaJIPaTHBIX YpaBHEHHHA 1 o YCP 19
[IOMOIIBIO
K pelIeHHIo 33/1a4
TprveHeHIe KBaJpaTHBIX YMeTb pemaTth TEKCTOBBIE 3aJa4H C
. aBHeHui [Ipuembl TIOMOIIIBIO COCTABJIEHUsI KBaJAPATHBIX
74 KBaJIPaTHBIX ypaBHEHHHA 1 yp P YT - o AP 19
pa3noKeHUs Ha YpaBHEHUH B OTOMPATh KOPHH,
K pEUICHUIO 3324
MHOXHUTEIIH. YAOBIIETBOPSIOLIUE YCIOBUIO 3a/1a4l
[IpumeHeHue Baeserue
75 KBaJ[paTHBIX YpaBHEHHH 1 YCO3 19
KOMIUIEKCHOTO YHCia
K pEUICHUIO 3a]a4
YMeTh pemiaTh KBagpaTHbIe
Kontpoannast padora KBanparusie aBHeHmI: " TeKCTOBliIII; 3aa4M ¢
76 Ned «KBagpaTHbie 1 P VO3 yp 19
ypaBHEHUS TMOMOIIBI) COCTABJICHUSI
YPaBHEeHUS» .
KBaJPATHBIX YPABHEeHM
PanuonasbHbIe 19
YpaBHeHUsl
PacniosnaBath panyioHalbHBIE
ypaBHEHUS, pemars ux. [Pemars
HECJIOKHBIE YPaBHEHUS C MOAYJIAMH, C
IlonsTue [Tonsarue MIPUMEHEHUEM 3aMEHBI HEU3BECTHOTO,
77 palOHAIBHOTO 1 palMOHAIBHOTO YVY3YH rnepexojia K ypaBHEHHUIO-CJIECTBHUIO. 20
ypaBHEHUS ypaBHEHUS [ToryunTs IEpBOHAYANBHEIE CBEICHUS

0 MHO>XECTBE KOMIUIEKCHBIX YHCEIL.
PacnoznaBaTh ypaBHEHUS IPSAMO U
OKPYKHOCTH.
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buksanpatHble

YMeTh pacrio3HaBaTb 6I/IKBaHpaTHI>Ie

78 IMousTHE Y33VH 20
ypaBHEHHS ypaBHEHHSI.
OMKBaIPaTHOTO
ABHEHHS YMeTh periath palHoHaIbHbIC U
79 bukBanpaTHbIe yp ) VCP OWKBapaTHBIC YPaBHEHHS TIPH 20
ypaBHEHHS MIOMOIIIY 3aMEHbI HEM3BECTHOTO
Pacnanaromuecs
80 Omnpenenenune VV3VH 20
ypaBHEHHSI. YMeTh peliaTh pacnaaaromecs
pacnaaaromnerocs
Pacnanaromuecs YPaBHEHMUS, €T0 YpaBHeHuA
81 L Y33VH 21
ypaBHEHUS OOIIHUHA BUI.
VYpaBHeHHe, O/IHA YaCTh YMeTh pelath ypaBHEHUs BUIa
KOTOPOI'O P(x)
82 YVY3VH A\ 21
anreGpanyeckas apobh, 5 =0, cocraBiss cucremy,
OG6wuii Bus Q(x)
a Ipyras paBHa HYJIO
. P(x) 0 COCTOSIIIYIO M3 9TOTO YPABHEHUS U
Ypasuenue, o1iHa 4acTb YpaBHCHHH - HEPaBEHCTBA. YMETh HAXOIHUTh BCE
KOTOPOTO Q(x)
83 5 p 5 V33VH KopHU ypaBHeHHs P(x)=0 u BEIOUpaTh 21
aJlreopantceckai Apoos, U3 HUX T€, KOTOPbIE HE 00PaIIaloT B
a Jipyras paBHa HyJItO HyJIb 3HAMEHaTeNb 1pobu Q(x).
YMeTh peliaTh ypaBHEHHUS BUIA
P(x)
——= =0, cocrapyiss cucremy,
YpaBHEHHE, OJJHA YacTh OO6mImii BII Q(x)
84 KOTOpOTo . P(x) 0 VCP COCTOSIIIYIO M3 3TOTO YPABHEHHS 21
anrebpanyeckast 1poos, YpaBHCHUH Q(x) =Y HEPABEHCTBA. YMETh HAXO/UTh BCE
a ipyras paBHa HyJIto KopHU ypaBHeHus1 P(x)=0 u BEIOUpaTh
13 HUX T€, KOTOpbIe HEe 00paIiaroT B
HYJIb 3HAaMeHaTeNnb apoou Q(X).
Pemenne Crioco0 perieHus
paluoOHATBHBIX panMoHaIbHBIX 3HaTh C1I0CcO0 pemeHus
85 YpaBHEHUH TpH ypaBHEHUH MPU YCO3 paMoOHaIBHBIX ypaBHEHU TPH 22
MIOMOIIIN 3aMEHbI MIOMOIIIN 3aMEHbI MTOMOIIIN 3aMEHbI HEM3BECTHOTO.
HEHU3BECTHOT'O HEHM3BECTHOTO.
Pemenne Omnpenenenue YMeTh periaTh palroHaIbHbIe
86 paloHaIbHbBIX paIoOHaIBHOTO KY yYpaBHEHHUS, BBITIOJIHATh 22
ypaBHEHHUI ypaBHEHHSI, CIOCOOBI PaBHOCHIIBHBIC TIPEOOPa30BAHUS
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Pemenue peleHus,
87 palOHaIbHbIX PaBHOCHJIbHBIC yC 22
ypaBHEHUI npeoOpa3oBaHHsL.
3HAaTh 3Tanbl peleHUs
TEKCTOBBIX 33]1ad,
Pemenue 3a1au npu CBOJUIIIXCA K
COCTaBJICHHIO
83 HIOMOIIH PallHOHATIBHBIX Ky VMeTh pemnrats TEKCTOBLIE 3a1a4H, 22
ABHEHMI YpaBHCHUS THIIA
yp P(x) NPUBOJSIINE K YPABHEHUIO BH/A
0 P(x
Q(x) % =0. Ymers orOMpars KOpHU
X
Peruerne sazad npu ABHCHUS, YIOBJICTBOPSIFOIIUC
89 MOMOIIY PallHOHATBHBIX 3anauu Ha paboTy, YT P Y p 23
" YCIIOBHUIO 331241
ypaBHEHUH JBIDKEHHE, 331241 Ha
Perrenue 3anau npu qucia, IPOIEHTHI,
90 MTOMOIIH PallHOHATBHBIX KOHIIEHTPAIUS N6 23
YpaBHEHUI
[oHsTHE ypaBHEHUS- YMeTh NIPUBOJUTH YPaBHEHHE K
91 YpaBHeHUE-CIIEACTBHE yp YII P yp 23
CIICZICTBUS YpaBHEHUIO-CIIC/ICTBUIO
Pemienue ypaBHeHuit YMeTh pemiath ypaBHEHUS
M i Lenast u qpoOHas p M >
92 colepKalluxX LEeIyIo U 4aACTE qHca YV3VH coJieprKallne ey 1 IPOOHYI0 4acTh 23
JIPOOHYIO YacTh YHCIa qucia
YpaBHeHUE NPSIMOM. YpaBHeHUE NPSIMOM. VMETh DACIIO3HABATE VDABHCHS
93 YpaBHeHue YpaBHeHue YVY3VYH P yp 24
NPSIMOM, YpaBHEHHE OKPYKHOCTH
OKPY>KHOCTH OKPY>KHOCTH
YpaBHEHHE NPAMOIL. YpaBHEHHE NPAMOIL.
9 YpaBHenune YpaBHeHue vT YMeTh pemarh 3a1auu 24
OKPY>KHOCTH OKPY>KHOCTH
PannonaabHsble YMeTh pemiaTh panMoHaJbHbIE
KonTpoabnas padora YPABHEHUS, YPaBHEHHS PA3TNYHBIMHA
95 Ne6 «PanrnoHanbHbIE aHAJINTHYECKHUE U Y1103 crnocooaMu, yMeTh pemiaTh 24
YPaBHEHHD» rpaduyeckue TeKCTOBbIE 33]1a4H, NPUBOASILIUE K

€1oco0bI UX penieHust

PALOHATbHOMY YPABHEHHIO

CucreMbl panoHAJIbHBIX YpaBHeHuid (18 4.)
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YMeTs: OMpeaCIATh CTCIICHD

Ornpenenenue
YpaBHEHHs, HE pelliasi CUCTEMY
[onsiTHE cucTeMBbl panroHaIbHOTO ABHEHMI ONIPEENSTS W3 AAHHBIX
96 paloHAaTbHBIX YpaBHEHUS C JBYMSI YV3VH yp p 24
., nap (TpoeK) ymced, YTo sSBISIETCS
ypaBHEHUI (Tpems)
pEIICHHEM CHUCTEMBI, BBIPAXKATH OJJHY
HEU3BECTHBIMHU
MEPEMEHHYIO Yepe3 IPYTYIO.
Pewenue cucrem
aIMOHAIILHBIX
97 ypaI;HIeI:Hnﬁ c0coGOM Crioco0 moicTaHOBKH Y33VH 25
IOJCTAHOBKY 3HAaTh, KaK aHATUTHYCCKH PEIIATh
CHCTEMBI U3 IBYX pallMOHAJIbHbBIX
Pewenue cuctem | M3 IBYX patl
ALIHOHAbHBIX YpaBHCHUU C ABYMS HCU3BCCTHBIMHU,
98 aI;HCHHﬁ cIocoBoM Crioco06 moAcTaHOBKH YCP WCTIOJIB3YSl CIIOCO0 MTOACTaHOBKH. 25
P HTO/ICTAHOBKH YMeTh IPUMEHSTH CITOCO0
P IMOACTaHOBKHU ITPU PCIICHUHN CUCTEM
e;mim;imTeM palMOHATBHBIX YPABHEHUH.
HNOHAJIBHBIX
99 ypaiHI::Hnﬁ c0coBoM Croco0 moaCcTaHOBKH YCP 25
MOJICTAHOBKH
PelleHIe CHOTEM CriocoObI penieHust
CUCTEM, METO,
paluoHaIbHBIX ’ A
100 N 3aMEHBI, CITOCO0 V33VH 25
YpaBHEHUI IPYTUMHU
- BBCICHUS HOBBIX
MIEPEMCHHBIX. 3HaTh, KaK aHAJIUTUYECKU PEIaTh
Pellienie cHeTeM CriocoObl penieHus CHCTEMBI U3 JIBYX PAIllHOHATBHBIX
ALOHATHBIX CHUCTEM, METOJ YPAaBHEHUH C IBYMSI HEU3BECTHBIMH,
101 P . 3aMeHBI, CrI0c00 YCP WCTIOJIB3YSI N3YYEHHbBIE METOIBI 26
ypaBHEHUI pyrUMH
cocoBamu BBEJICHUS HOBBIX peueHus. YMeTh MPUMEHSTh METO.
MIEPEMEHHBIX 3aMEHBI, CJI0KEHUS [IPH PEIICHUH
PellcHIe CHCTEM Crioco0bl permeHus CHCTEM PaIlOHATBHBIX YPAaBHCHUM.
CUCTEM, METO,
panuoHaJILHBIX ’ A
102 B —— 3aM€eHEI, CII0C00 YCP 26
yp CHOC063£)/I}I/;IT BBCICHUS HOBBIX

TIEPEMEHHBIX
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Pewenue 3anay npu
MIOMOILY CUCTEM

103 3amaun Ha paboTy, KY 26
panroHaIbHBIX YMeTh penats TEKCTOBBIE 3a4a4K IPU
. JBIDKEHHE, 33/1a41 Ha
ypaBHEHUH MTOMOIIIM COCTABJICHUS CUCTEM
yKcia, IPOLEHTHI, Ha .
Pemenue 3anau npu ypaBHEHUH.
MIOMOILY CUCTEM KOHUCHTPARIo
104 Y33VH 26
panroHaIbHBIX
YpaBHEHUI
Pemenue 3anau npu 3anauu Ha paboTy,
YMeTb pears TEKCTOBBIE 3a4a4H IPU
MIOMOILY CUCTEM IBIDKEHHE, 33/1a41 Ha
105 vC [IOMOILIY COCTaBJIEHHS CUCTEM 27
panroHaIbHBIX Yrcia, IPOLEHTHI, o
. ypaBHEHUH.
ypaBHEHUH KOHIICHTPAIHSI
Kountpoabhas paGora CHeTeMbI YMerTh peiaTh CHCTEMBI
No7 «Cucrembl allMOHAJIBbHBIX YPABHEHHId, 3212491
106 PANMOHAIbHBIX YIo3 pan yp St 27
PAlMOHATBbHBIX ABHEHH NpH MOMOIIN CHCTEM
YPaBHEHUID» yp PALMOHAJIBHBIX YPABHEHUIl
Paznoxenue
MHOT'O4JICHOB Ha
107 MHOXUTEJIN U PELICHUE Henenue yroaxkom YVY3VH YMeTh 1€IUTh MHOIOUYJIEHBI YTOJIKOM 27
YpPaBHEHUI U CUCTEM
ypaBHEHUI
Pasnoxxenune
MHOTOMIEHOB Ha Hcnonb3oBaTh TeopeMy 0e3y npu
108 MHOJKUTENN U PEIICHUE Teopema besy Y33VH eHJeHI/II/Iga ;/q Yy ip 27
YpaBHEHUH U CUCTEM p A
ypaBHEHUH
Pasnoxxenne
MHOTO4JICHOB Ha Iensie KopHH
109 MHOJKUTEINN U pelIeHne p Y33YH Haxoauts 1ienpie KOpHU ypaBHEHUI 28

YpaBHEHUI U CUCTEM
ypaBHEHUI

ypaBHEHUI
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Paznoxxenune
MHOTI'OYJIEHOB Ha

Pemenue ypaBHeHMi

Hcnons3oBaTh PAa3JIOKCHUC
MHOT'O4JICHOB Ha MHOXXUTCIIN IIPpHU

110 MHOHTENN U PeLIeHNE 1 . Y33YH . 28
. CHCTEM ypaBHCHMI peLICHUN YPaBHEHUH U CUCTEM
YpaBHEHUH U CUCTEM .
. ypaBHEHUI
ypaBHEHUI
Pa3noxxenne
Hcnonb3oBath paszioxeHue
MHOTOTIICHOB Ha Pemenne ypaBHeHUH 1 MHOTOYJIEHOB Ha MHOKHTENH IIPH
111 MHOHTENN U PeLIeHNE 1 yp . Y33YH . P 28
. CHCTEM YpaBHEHHI pelIeHAN YpaBHEHHUI U CUCTEM
YpaBHEHUH U CUCTEM .
. ypaBHEHUH
ypaBHEHUH
YMeTb pemars KBapaTHbIE
112 Kommurekcupie gncna 1 Kommurekcupie uncia Y33YH ypaBHEHUS, HCITONB3YS KOMITJIEKCHBIS 28
qHcia
YMeTh pemarb KBagpaTHbIE
113 Kommnekcueie uncna 1 Kommnekcurie uncna Y33YH ypaBHEHUS, HCTIOIBL3YS KOMITJICKCHBIE 29
qucia
I'padmuecknii cniocod
pelleHnsi ypaBHeHHUi 1 14
CHCTEM YpaBHEHUIl
I'paduku mUHEHHOMH,
. Hcnons30BaTh CUMMETPUT
ITocTpoenune rpadukoB KBaJpaTHUYHOM, 9
. N OTHOCHUTENBHO NPSIMOH MPH
114 byHKIUH, conepKanmx 1 JpoOHO-TMHEHHON YV3VH 29
MOCTPOCHNH rpaduka QyHKIHIH,
MOZyJIN (byHKIHIH,

COACpKAIUX MOAYJIN

coJiepKaliet MoayJu.
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ITocTpoenue rpadukoB

115 (hyHKUOUH, comepxKamx Y33YH 29
MOJYJIH
I'paduaeckuit ciocoo
pELICHHUS CUCTEM IBYX
116 ypaBHEHUH MEPBOH YV3VH 29
CTEIEHH C IBYMS
HEU3BECTHBIMHU.
= Cucremsl 1ByX Hcnonp3oBaTh PyHKINOHATBEHO-
I'paduueckwuii cioco6 . .
YpaBHEHHH TIEPBOi rpaduyecKue npeICTaBICHHS IS
DCLLICHH CHETEM ABYX CTEIIEHU C ABYyMS €LICHUS CUCTEM YPaBHEHUH NIEPBOU
117 ypaBHEHU MEePBO M Y33YH p yp p 30
CTETIeHM C BYMS HEHU3BECTHBIMH, CTENEHH C IByMS HEH3BECTHBIMHU.
M rpaduk TUHEHHON Onpenensarbs KOOPIAUHATHL TOUEK
HCHSBCCTIBIVIL. GbyHKIMU nepeceueHus TpaguKoB GYHKIUIHA
I'paduueckuii criocoo Y P P Y '
PELICHUsI CHCTEM JIBYX
118 ypaBHEHUH MEepBOH YCP 30
CTEICHH C IBYMS
HEHU3BECTHBIMU
I'paduueckwuii cioco6
HCCIIEIOBAaHUS CHCTEM CooTHOMIEHIS MEsK
119 | aByX ypaBHEHHII EPBOi o ¥YB30 30
CTCTIGHH ¢ MByYMA KO3 GUITUCHTaMHU
B ABHEHUI
HEM3BECTHBIMU ABYX P 3HaTh COOTHOIIEHHS MEXKTY
I'paduueckuii crioco6 [CPBOH CTETICHH © kod(dunmentamu 18 aBHEHUI
H(I:)cneszaHm CUCTEM FABYMS HEHSBECTHBIMH e HBOI?I CTeHefII/IYé(I}[]E Mst
N N JUIS TPEX CIIy4aeB: P By
120 | AByX ypaBHEHUII MepBOit CHCTOMA HMeeT YU HEM3BECTHBIMU JUTSI TPEX CITy4YaeB: 30
CTETICHH C JIByMS crcTeMa UMeeT eIMHCTBEHHOE
HeI/I3BeCTIfBIiI/II/I CAMHCTBEHIOC elIeHue, He UMEET He]_LICHl/If/i nMeer
I'pad i 0 DLICHHE, HE HMEeT P 6eCK(;HeqH0 MHOE)"O CH_IGH,I/Iﬁ
aUUecKuil crnoco . .
(I:)c e HOBAMIS CHCTe peleHui, UMeeT p
MCCJICIOBAHMUS CUCTEM
A . . 0ECKOHEYHO MHOTO
121 | AByX ypaBHEHUII NepBOii YCO3 31

CTCIICHU C AIBYMS
HCU3BCCTHBIMU

peLeHui.
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Pemenue cucrem
YpaBHEHUH NIEPBOM U

122 N YCP 31
BTOPOM CTEIICHU
rpadUuecKuM cocoooM .
CucTeMbl ypaBHEHUH
. . Hcnonb3oBaTh (hyHKINOHANBEHO-
Pemenne cucrem HIepBOil U BTOPOI
aBHEHUH MEpBOH 1 CTETeHH, TpapuKu rPAQUHICCKHE NPEICTABICHH 1L
123 ypBTopoﬁ CTeIeHN JlI/IHeIZ/'IHOﬁ u YIIOM WCCIIEIOBAHUS CHCTEM ypaBHEHUI 31
o MIEpBOM ¥ BTOPOM CTEIIEHU
rpadUYecKuM CIIocoOOM KBaJIpaTHYHON p p
GbyHKIIH
Pewenue cucrem
aBHEHMII ITEpBOH U
124 | YPABHCHMHICD VIIOM 31
BTOPOM CTEHCHU
rpadUuecKuM crocoooM
IIpumeps! perieHus
125 ypaBHEHUI PanmonansHbIe KY FCTIob30BaTh yHKIHOHATEHO 32
rpaduUeCcKUM c1oco0oM ypaBHEHHUS, YHIH
N rpadUyYeCcKue MPEACTABICHUS IS
[TpumMeps! perieHus rpaduueckuii cocod o
" peLIeHNs pallOHAIBHBIX YPaBHEHUH
126 ypaBHEHUI WX pelieHus YCP 32
rpadUYecKuM CIIocoO0M
Koutpoabhas paGora
Ne§ «Pemenue cuctem
ABHEHMIA Ipadueckuii YMeTh pemiatb ypaBHeHUs U
127 yp aBHeHHﬁ, P 10cO6 Y1103 CHCTEMBbI PAIIHOHATbHBIX 32
rgz[:(lmquKHM YpaBHeHHUIi rpa¢uyecKkuM cnocooom
CIocooomM»
IloBTOpenue (9 u)
128 [ToBTOpEHME JIuneiinple ypaBHEHUs YIIOM 32
129 [ToBTOpEHME KBanparHble KOpHH YIIOM 33
KBagpatHbie
130 [MoBTopenue AP YIIOM 33
ypaBHEHHS
PanmonansHble
131 IToBTOpeHue ! YIIOM 33
ypaBHEHHS
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JIuneitHas,
KBaJ[paTU4yHas U

132 [ToBTOpenue . YIIOM 33
IpOOHO-THHEHHAS
GyHKIMH
Ypok
133 [ToBTOpenue Cucremsbl ypaBHEHHH CUCTEMAaTH3aLUU U 34
0000111eHs 3HaHUH
Ypok
134 [ToBTOpeHme Cucrembl ypaBHEHHHA CUCTEMAaTH3alluU 34
0000111eHUS 3HAaHUH
Ypok
135 [ToBTOpeHme TexcToBble 3a1aun CUCTEMAaTH3aIluHU 34
000011IeHNs 3HAHU
Ypok
136 [ToBTOpeHme TexcToBble 3a1aun CUCTEMAaTH3alluU 34

0000111eHNs 3HAHUI
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INPOI'PAMMHO-METOANYECKOE OBECIIEYHEHHUE YYEBHOI'O IIJIAHA

Ta0muna 3

Bun yueonoii

Hcnonb3yemble y4eOHUKH,
paGodue TeTpaau,

N Mpeamer | Kiace Hassanue yueduod NPOrpaMMbI auaakTH4Yeckue matepuansl | Mcmoab3yemble moco0ust A5l YHUTE s
n/n NMPOrpaMMbl (rocyaapcrBeHHas, (HammenoBaHue, aBTOP,
aBTOpPCKas) M31aTeJIbCTBO, IO/l M3AHNST)
1. AunreOpa. 8 kiacc: yueOHUK
IUTS 001IIe00Pa30BaTENBHBIX
YApeKIeHUH /
C.M.Huxkomnbckuii, M. K.
IToramnos, H. H. PemeTHukos,
. [IpumepHas nporpamMma l'ocynapcTBenHas A. B. Ilenius. — M.:
OCHOBHOTO OGIIEro HpOCBemf:HHe, 2012.-262 c.| 1. Kapn, A.B. 3agauu no anreope /. — 3-¢
0BGpa3OBaHHA 110 MaTEMATHKE 2. Tanmuukwuii, M.JI. CoopHuk u3., nepepad. — Cankr-IletepOypr:
(CGopHyK cepun CTanIapTh 3a1a4 110 anre6Pe Mup u Cembs, 1999. — 256 c.
BTODOTO [IOKOJICHA. /MLJL.T anuukui, 2. TemaTngeckoe MPUIIOKEHUE K
Matematuxa. M. - AM.TI'onbaman, JI.1.3BaBuy. «BectHuky obpazoBanus» Ned, 2005r.;
7A Mpocaermerie, 2010): — M: IIpocemenne, 2013. — | 3. TpeboBaHUS K OCHAIICHUIO
1 Anrebpa . Anre6pa. C601;HHK y:1e6HI)1x ATopekas 301 c. 00pa3oBaTenbHOro MpoIecca B
Hporpamm. 7-9 Kiacch: 3. XKypasnes, C.I'. Tectsl O COOTBETCTBHH C COJEPKATEIBHBIM
HocobHe 11 yauTeneii anreodpe. 8 kimace. / C.I'. HAIOJHEHUEM yUEOHBIX MPEIMETOB
0B111C0BPA30BATEIHBIX Kypasnes, B.B. Epmakos (henepanbHOTO KOMITOHEHTA
yapesemmii / coct. T.A. B.B. u gp. — — M: Ok3ameH, rOCYJapCTBEHHOI'O CTaHAapTa O0IIETo
BypmicTpoa. — M: 2013. - 144 c. o0OpazoBaHus;
' ' 4. Iloramos, M.K. Anre6pa:

IIpoceemenwne, 2011. — 96 c.

JIMTAKTHYECKUE MaTEePHAaIIbI
g 8 kiacca. /
M.K.Iloramos, A.B.I1leBkuH.
—6-e u3m. — M:
IIpocemenwne, 2013. — 111 c.
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JIMCT KOPPEKTHUPOBKHA

Taomuna 4

ara
A Jlara npoBeneHus
Kinace | Ha3zanue pasnena, TeMbl | NPOBEACHUS [IprunHa KOPPEKTUPOBKU Koppektupyromue meponpusitus 1o axT
10 IUIaHy Y
gB

29







