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IHosicHuTEeNLHAA 3aNIUCKA

PaGouas mnporpamma 1o Martematuke (anredbpe) mist 7-9  KiaccoB
pa3paboTaHa Ha OCHOBE aBTOpCKoW mporpamMmbl T.A. bypmuctpoBa (Anrebpa.
COopHuk pabouux mporpamm. 7-9 Kjaccel: TmocoOue g yduTenen
oOmieobpa3oBar. opranusaiuii / [coctaButens T.A. Bypmuctposa]. - 2-e u3., 101m.
- M.: TIlpocsemenue, 2014. - 96 c¢.) B COOTBETCTBHM C TpeOOBaHHUSIMU
denepaqbHOTO TOCYIApCTBEHHOTO 00pPa30BATENBHOTO CTaHIApTa OCHOBHOTO
oO1ero oOpazoBaHusl.

Co3HatenbHOE OBIAJACHUE YUANTUMHUCS CUCTEMOM anreOpanvyecKux 3HAHUH U
yMEHUN HE0OXOAUMO B MIOBCETHEBHOM KU3HU JIJIsI U3YUEHUST CMEKHBIX JTUCIUTIIIUH
U IPOJOJIKEHUsT 00pa30BaAHMS.

Hean ocHoBHOro 00IIEr0o 00pa3oBaHUS C y4eTOM CHEnU(UKU y4eOHOTO
npeaMera MatemaTuka (ayredpa):

1.B HamnpaBlieHUU AUYHOCHHO20 PA36UNUA.

- Pa3BuTHE JIOTMYECKOTO M KPUTHYECKOTO MBIIUICHUS, KYIbTYPhl PEUH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;

- dbopMHpOBaHWE Y YyYaNIUXCS WHTEUICKTYaJbHOW YECTHOCTH U
OOBEKTUBHOCTH, CIHOCOOHOCTH K TMPEOAOJCHUI0O MBICIHUTEIbHBIX CTEPEOTUIIOB,
BBITEKAIOIINX U3 OOBIICHHOTO OIIBITA;

- BOCITUTaHHE KauecTB JUYHOCTH, O00eCTICUnBAIONTUX

COIMAIBHYI0O MOOWJIBHOCTh, CIOCOOHOCTh MPUHUMATh CaMOCTOSTEIbHBIC
pEIICHMS;

- (dbopMHpOBaHUS KaueCTB MBIIICHUS, HEOOXOIUMBIX ISl aanTaliyd B
COBPEMEHHOM MH(OPMAITMOHHOM OOIIIECTRBE;

- pa3BUTHE  WHTEpeca K  MaTeMaTHYeCKOMY  TBOPYECTBY U
MaTEeMaTUYECKUX CIIOCOOHOCTEM.

2.B memanpeomemnom nanpasnenuu:

- DopMUPOBAHME  TPEIACTABIEHUM O MAaTEMAaTUKE KaK  4acTu
OOIIEYeIOBEYECKON  KyJIbTYpPhl, O 3HAYMMOCTH MaTEMaTUKH B Pa3BUTUU
UBWIM3ALMA U COBPEMEHHOT'O OOIIECTBA;

- pa3BUTHE TMpPEACTaBICHUN O MaTeMaThke Kak (opme omucaHusi u
METOJIe¢ TO3HaHUS JEUCTBUTEIBLHOCTH, CO3JaHUE YCIOBUM Il MPHOOpETEHUs
MEPBOHAYAJILHOIO OIbITA MATEMATUYECKOTO MOJIETUPOBAHUS;

- dbopmMupoBaHUE OOIIMX CIIOCOOOB MHTEIICKTYadbHOM JEATEIbHOCTH,
XapaKTEPHBIX JJII MaTEeMaTUKU W SBJSIONIUXCS OCHOBOM TIO3HABATEILHOM
KyJbTYPBbI, 3HAUUMOMN ISl pa3IMYHbIX c(pep YeroBeuecKon AesiTENbHOCTH.



3.B npeomemnom nanpasnenuu:

- OBnazeHne MaTeMaTUYECKUMHU 3HAHUSAMH U YMEHUSIMH,
HEOOXOUMBIMHU IS TIPOJOJKEHHUSI OOYUEeHHsI B CTapIIeH IIKOJEe WU MHBIX
0011e00pa30BaTEIbHBIX YUPEKACHUAX, HU3YUEHHUS] CMEKHBIX IHUCLUIUIMH,
MIPUMEHEHUS B TIOBCEJHEBHOM KU3HU;

- co3laHue (QyHIaMeHTa Uil MaTeMaTUYeCKOTO pa3BUTHA,
dopmupoBanus MEXaHU3MOB MBIILJIEHUS, XapaKTEPHBIX JUIS
MaTEMaTUYECKOM 1eATENbHOCTH.

3agayu o0yyeHus:

- MpUOOpETEeHNE MaTEeMaTHYECKUX 3HAHWNM U YMEHHUIA;

- OBJIaJICHHEe  OOOOIIEHHBIMU  CIIOCOOAMH  MBICIUTEIBHOM,
TBOPYECKOU IEATENBHOCTH;

- pPa3BUTHE JIOTHYECKOTO MBIIIJIEHUS YUaIIUXCS;

- OCBOCHHE KOMITETEHIIU I (yueOHO-TI03HABaTENbHOM,
KOMMYHUKATUBHOW,  pEeQJIEKCUBHOM,  JUYHOCTHOTO  CaMOpa3BUTHS,
MH()OPMATMOHHO- TEXHOJIOTUYECKOM, IIEHHOCTHO-CMBICIIOBOH ).

st peanmu3anuu padoydeil MporpaMmmbl HCIOJIb3YIOTCS CJeAyIOLIUe
YU4eOHUKH:

Anrebpa. 7 kmacc: ydeb. mis oOmieobpaszosar. yupexkaenui / [FO.H.
Makapsorues, H.I'. Munatok, K.M. Hemikos, C.b. CyBopoBa]; noa pen. C.A.
TensikoBckoro. — 7-e uza. — M.: Ilpocsemienue, 2017. — 256 c.;

Anrebpa. 8 kimacc: y4yeb. jisi oOuieodpaszoBar. yupexaeHuit / [HO.H.
Makapserues, H.I'. Munatok, K.M. Hemikos, C.b. CyBopoa]; noa pen. C.A.
TensikoBckoro. - 7-e uza.- M.: IIpocsemenue, 2017. — 271 c.;

* Anrebpa. 9 kmacc: yde6. s obmeoOpasoBat. yupexaeHui / [FO.H.
MakaperueB, H.I'. Mungiok, K.M. Hemkos, C.b. Cysopona]; mox pen. C.A.
TensaxoBckoro. — 7 -e u3a.- M.: IIpoceenienune, 2017. — 288 c.

Cpoxu peanuzanum nporpaMmmsl — 3 roja.

VYueOHbIl TJ1aH OCHOBHOTO OOIIEro 00pa3oBaHMs IIKOJbI MPEIyCMaTPUBAECT
00s13aTeIPHOE HM3YYECHHE MaTeMaTuKHu (anreOphl) Ha HdTare OCHOBHOTO OOIIETO
obOpazoBanus B oobeMe 306 4, B ToM uucie: B 7 kinacce — 102 4., B 8 kiacce — 102
4., B 9 knacce — 102 4. KosmuecTBO 4acoB MOJHOCTBIO COOTBETCTBYET aBTOPCKOM
nporpamMmme, Mo3ToOMy U3MEHEHUH B pabouyI0 MporpaMMmy HE BHECEHO.



Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4eOHOI0 NMpeaMeTa

Pabouas nporpamma o0ecnieunBaeT NOCTUKEHHE CIEAYIOLIUX PE3YyJbTaTOB
OCBOEHHUSI 00pa30oBaTENbHOM MpOrpaMMbl OCHOBHOIO 0OILEro 00pa3oBaHUS:
JIuunocmmuuie pezynomamol:

JInyHOCTHBIE  pe3yJabTAaThl OCBOCHUS  NPOrpaMMbl  y4eOHOro  Kypca
«Anredpa» XapaKTepu3yroTCs:

1) maTpuoTHYecKoe BOCIUTAHHUE:

IIPOSIBICHUEM MHTEpeca K TMPOLUIOMY HW  HACTOSIIEMY POCCHHUCKON
MaTE€MaTUKH, [EHHOCTHBIM  OTHOLIEHWEM K  JOCTHXKEHUSIM  POCCHUHCKHX
MAaTEMATUKOB M POCCHMCKOW MAaTeMaTHYE€CKOW IIKOJIbI, K HMCIOJIb30BAHHUIO 3TUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKAaHCKOe M TyXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO 00SI3aHHOCTEN IpaKJaHWHA U PeaM3allK €ro
opaB, TPEJCTaBICHUEM O MaTeMaTHYECKMX OCHOBaX (DyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLENyp I'paxAaHCKOro odliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3THUYECKHUX MPOOJIeM, CBS3aHHBIX
C MPAaKTHYECKUM IPUMEHEHHEM JOCTHKEHHM HAyKd, OCO3HAHHEM BaKHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM HA aKTHUBHOE Yy4yacTUE€ B pEIICHWU MPAKTHYECKUX 3a7ad
MaTeMaTUYECKOW HAIIPABICHHOCTH, OCO3HAHMEM BAXXHOCTH MaTEMATHYECKOIO
o0Opa3oBaHUs Ha MPOTSHKEHUM BCEH MKU3HM JJIA YCIEIIHOM MpOQecCHOHAIBHON
NEeATEIbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHW, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOEHUEM MHAMBUAYAIBHON TpaeKTOpUH 00pa30BAHMS U )KM3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY BOCHPUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEIIECHUH, pacCyXIECHUW, YMEHUIO BHUIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTalUMell B JEITEIIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HBIX
IpECTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
oOIIecTBa, MOHMMAaHUEM MATEMAaTUYECKOM HayKW Kak cdepbl yenoBeYecKOn
JeATEIbHOCTH, 3TANoB €€ Pa3BUTHA M 3HAYMMOCTH JUIsl PA3BUTUA IIMBUIIM3ALINU,
OBJIAJICHUEM $I3bIKOM MAaTEMaTUKH U MaTEMaTUYECKOM KYyJIbTYpOWl KaK CpeICTBOM
NMO3HAHUA MHUpPa, OBJIAJCHUEM NPOCTEUIIMMU HaBbIKAMU HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;

6) pusnueckoe BocnmuTanue, (GopMHUpPOBaAHHME KYJILTYPbI 310POBbSI W
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO TNPHUMEHITh MAaTE€MaTUYECKHE 3HAaHHWA B HHTEpPECax CBOETO
3M0pOBBS,  BEAGHMsI  3A0pOoBOro  oOpa3za KHM3HU  (340pOBOE  NHUTAaHHE,
cOamaHCHUpPOBAaHHBIA PEXHUM 3aHATHH M OTObIXa, peryjsipHas Quandeckas



aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'0 K€ IIpaBa APYroro 4eJoBeKa;

7) 3K0JI0THYECKOe BOCIIUTAHHUE:

OpUEHTaluel Ha MPUMEHEHHE MAaTEMAaTUUECKUX 3HAHUM JJI peleHus 3a1a4 B
00JacTh COXPaHHOCTU OKPY)KAIOIICH Cpeabl, MIIAHUPOBAHUS MOCTYNKOB U OIICHKH
UX BO3MOXKHBIX HOCIEACTBUM I OKPY)KAIOIIEW Cpesibl, OCOZHAHUEM TJ100aIbHOI0
XapakTepa dKOJOTMYECKHUX IMpo0JieM U IMyTe UX peLIeHMUS;

8) amanTanus K M3MEHSIIOIIMMCS YCJOBHSIM CONHMAJBLHOW W MPHUPOTHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSX HEONPEIECIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Y€pE3 MPAKTHUECKYIO JESATEIbHOCTb, B TOM YHUCIIE
YMEHHE YYHUTbCS Yy JPYrHX IoJel, mpuoOpeTaTtb B COBMECTHON AESITEIbHOCTU
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIbITa APYTHUX;

HEOOXOJIMMOCThIO B (POPMUpPOBAaHMM HOBBIX 3HAaHUH, B TOM YHCIE
(bopMyIMpOBaTh UIEH, MMOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U ABJICHUAX, B TOM YHCIIE
paHee HEHM3BECTHBIX, OCO3HAaBaTh JE€(PUIMUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaThb  CTPECCOBYIO  CHUTyalUlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYal[MI0 KaK BbI30B, TPEOYyIOIIMA KOHTPMEpP, KOPPEKTHUPOBATh
OPUHUMAEMbIe pelIeHus U AeHcTBUs, (HOpPMYIHpOBaTH U OIEHUBATb PUCKU U
HOCIEACTBUSL, (POPMHUPOBATH OIBIT.

Memanpeomemmnuwle pe3yibmamol:

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeicTBus:

BBISIBJIAITH W XapaKTEpU30BaThb CYUIECTBEHHbIE MPU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, TMOHATUW, OTHOIICHUA MEXIy MNOHATUSAMHU, (HOPMYIUPOBATH
ONpeJeNeHNs] TOHATUM, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIuy,
OCHOBAaHMSI 17151 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;
BOCIIPUHUMATh, (POPMYJIMPOBATH U NMPEOOPa30BbIBATH CYKIEHUS: YTBEPAUTEIbHbIC
U OTpULATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJIAITH MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M MPOTHBOpPEUHUS B
(dakTax, NaHHBIX, HAOMIOACHUSX W YTBEPKACHUAX, MpeIJiaraTb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

Jienarb BBIBOJABI C  HCIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3dupaTh JOKa3aTeNbCTBA MAaTEMAaTUYECKUX YTBEpXKIEHUH (MpsMble U OT
IPOTUBHOIO),  MPOBOAWTH  CAMOCTOSITEIBHO  HECIIOXKHBIE  JIOKA3aTEIbCTBA
MaTeMaTu4yeckux (aKkTOB, BHICTpAWBATh APTYMEHTAIIMIO, NMPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CIOCOO pelleHus yueOHOM 3agauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peuieHusi, BbBIOMpaTh HaubOoJee MOAXOMAIMNA C YYETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.



UCIIOJI30BaTh  BONPOCHI KaK HCCIEAOBATEIbCKUIA  HMHCTPYMEHT IO3HAHUA,
dbopMynmupoBaTh  BOINPOCHI,  (PUKCUPYIOLIME  IPOTHUBOpEUHE,  MpoOjeMmy,
CaMOCTOSITENIFHO yCTAaHABJIMBaTh HCKOMOE M JIaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IPOBOJUTH MO CAMOCTOSITEIBHO COCTAaBJIECHHOMY IIJIAHY HECIJIOKHBIA 3KCIIEPUMEHT,
HEOOJIbIIIOE HCCIEAOBAaHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXIY COOOiA;

CaMOCTOATENbHO (opMyIupoBaTh O0OOOIIEHUS U BBIBOJABI IO pe3yibTaTaM
MPOBENEHHOTO  HAOMIONIEHUs,  UCCIEAOBaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIJBUTATh
IPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJIAT ~ HEJIOCTATOYHOCTh M M30BITOYHOCTh ~ MH(POPMALMM,  JTAHHBIX,
HEOOXOJAMMBIX JJIS PEIICHUS 3a1a4H;

BBIOMpATh,  AHAJIU3UPOBATh,  CHCTEMATH3UPOBATh WU  MHTEPHPETUPOBATH
MH(OPMAIMIO Pa3TUYHBIX BUIAOB M OPM IIPEICTABICHHUS,

BBIOMpATh (OpMy MpeACTaBICHUS HMH(DOPMAUU U HILIIOCTPUPOBATH pEIIAEMbIe
3aJjauM CXeMaMH, JuarpaMmmamu, MHOM rpadukoil 1 uX KOMOMHALMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OpPMALMU MO KPUTEPHUSIM, MPEMJIOKEHHBIM YUUTEIEM
WK c(HOPMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHKAaTHBHBIE YHHMBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

BOCIPUHUMATh U (OPMYJIUPOBATh CYXKICHHUS B COOTBETCTBUU C YCIOBUSIMHU U
LEJSIMU OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
U THCbMEHHBIX TEKCTaX, JdaBaTh TMOSACHEHHUS MO XOJy PEIICHHUs 3aJayd,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTAT;

B XO0J€ OOCYXIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMOl TEMBI,
npoOiemMbl, perraeMoi 3aJaudd, BbBICKA3bIBaTh WJECH, HAIICJICHHbIE Ha TOMCK
pELIeHUs], COMOCTaBISATh CBOM CYXKJEHUSA C CYXKICHUAMH APYTHMX YYaCTHUKOB
yasnora, oOHapyXKMBaTh pa3MuMe M CXOJACTBO MO3ULMUN, B KOPPEKTHOH (opme
(bopMyaMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHNUS;

NPEACTABIATh PE3yibTaThl PEIICHMS 3aladd, HKCIIEPUMEHTA, MCCIIECIOBAHNUA,
IPOEKTa, CAMOCTOSTEIbHO BHIOMpaTh (QopMaT BBICTYIJICHUS C Y4€TOM 3ajaay
NpEe3eHTALUU U 0COOEHHOCTEN ayIMTOPUH;

MOHMMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHTHOW U MHANBUAYAIbHON pabOThHI
IPU pPEIIeHNH YYEOHbIX MaTeMaTHUECKHX 3a/1a4;

NPUHUMATh LE€Ib COBMECTHOW JIE€ATEIBbHOCTH, IUIAHWPOBATh OPraHU3ALMIO
COBMECTHOM paboThl, pachpeAesiaTb BHUABI padOT, TOTOBAPUBATHCS, OOCYXIATh
MPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFOICH;

y4acTBOBAaTh B TPYNMOBBIX (Gopmax paboThl (0OCyXkJaeHHs, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacTh PabOThl M KOOPIAUHUPOBATH
CBOM JCHCTBUS C IPYTMMHU YJI€HAMU KOMAaH/Ibl, OLIEHMBATh KA4€CTBO CBOETO BKJIAJa
B OOmMI TOPOAYKT MO KpUTEPHUSM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMMOJICHCTBHUS.



PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe JeHCTBUS

Camoopranusanms:

CaMOCTOATENIBHO COCTaBJIATH IUIAH, AJITOPUTM pELIEHUs 3a1ayd (WIA €ro 4acth),
BBIOMpaTh CIOCOO pEIIeHHs C Y4ETOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apTryMEHTHPOBATb WM KOPPEKTUPOBATHh BAPUAHTHI PEIICHUM C
y4ETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJIAJE€Th CHOCOOAMM CaMONPOBEPKH, CAMOKOHTpOJIA IIpoLecca M pe3ysbrara
pelIeHuss MaTeMaTUYECKOH 3a1auH;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPM PCEIICHHH 3a/auH,
BHOCUTb KOPPEKTUBbI B JEATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHUBATH COOTBETCTBUE PE3yJibTaTa JCATEIBHOCTA ITOCTABICHHOW WEIM U
YCIIOBUSIM, OOBSICHATh IPUYHUHBI JOCTUKEHUS WIM HETOCTHXKEHUS LEJIH, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

Ilpeomemmnuwie pesyromamol:

K koHiy oOyueHuss B 7 KJacce oOy4arolmUMicsl TMOJYYUT CIEAYIOUIUE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

BbimonHATe, coueras yCTHbIE M IUCbMEHHBIE TNPUEMBI, apuU(PMETHUECKHUE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTh 3Haue€HHUsS YHUCIOBBIX BBIPAKEHUH, NPUMEHSATh Pa3HOOOpa3HbIE
CrocOoObI M MPUEMBI BBIYMCICHUS 3HAUEHUN JPOOHBIX BBIPAKEHUH, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.

[lepexoquTh OT OAHOW (POPMBI 3amUCU yuced K ApyroM (mpeoOpa3oBHIBATH
JNECATUYHYI0 JpoO0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JI€CSATHYHYIO, B
YaCTHOCTU B OECKOHEUHYIO JECATUYHYIO APOOB).

CpaBHUBAaTh U YIOPSI0YMBATH PALIMOHAIIbHBIE YKCTIA.

OKpyIJIsTh Yncia.

BbIMONHATS NPUKUAKY U OLEHKY pe3yJibTaTa BBIYMCICHH, OLIEHKY 3HAYEHUH
YHUCJIOBBIX BBIPAKEHUN. BBIMOTHATH NEHCTBUS CO CTENEHSMHU C HATypajlbHBIMH
MOKa3aTeJISIMH.

[IpuMeHsATh NpU3HAKK JEIMMOCTH, PAa3JIOKEHUE HA MHOKHUTENIN HAaTypaIbHBIX
YHUCeNl.

PemaTe NpakTUKO-OPUEHTUPOBAHHBIE 3a/laud, CBSA3aHHBIE C OTHOILUEHUEM
BEJIMYUH, MPONOPLUUOHAIBHOCTBIO BEJIWYUH, MPOLEHTAMH, WHTEPHPETUPOBATH
pe3yNbTaThl PELICHUs 3a7a4 ¢ y4€TOM OTPaHUYECHM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX 0OBEKTOB.

AsredpanvyecKue BbIPpAKEHUA

Hcnonb30oBaTh aliredpanyecKyto TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTh €€
B IIPOIIECCE OCBOEHUSI yueOHOTO MaTepHalia.

Haxonuth 3HaueHus: OYKBEHHBIX BBIpRXEHUH NpH 33JaHHBIX 3HAYEHUSX
NEPEMEHHBIX.



BreimonusaTe npeoOpa3oBaHusl LENOr0 BHIPAXKEHNUS B MHOTOWIEH MPUBEICHHEM
MOJTIOOHBIX CIaraéMbIX, pAaCKPHITHEM CKOOOK.

BBITTONHAT YMHOXEHUE OJHOWIEHAa HAa MHOTOYJIEH M MHOTOWIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCyIIECTBIATh PA3I0KEHHE MHOIOYIECHOB HAa MHOMXHUTEIH C IOMOIIBIO
BBIHECEHHUS 3a CKOOKH OOILEro MHOKUTEINS, TPYIIUPOBKU CIaraéMblX, IPUMEHEHUS
(bopMyJ1 COKPALLIEHHOTO YMHOKEHUS.

[TpumeHsTh NpeoOpa30BaHKUs MHOTOWIEHOB JUIsl PEUIEHMs pa3iIMyYHbIX 3a]ad
13 MAaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEAIbHON ITPAKTHKHU.

Hcronb30BaTh CBOWMCTBA CTENEHEHM C HATypaJbHBIMU IIOKA3aTeNIMM Ul
IpeoOpa30BaHuUs BIPAKECHUI.

YpaBHeHNS U HEPABEHCTBA

Pemlare nuHENWHBIE ypaBHEHHsSI C OJHOW IEPEMEHHOM, NMPUMEHSS IpaBUJIa
nepexoaa OT UCXOJHOTO YPaBHEHMS K PaBHOCHIBHOMY emy. [IpoBepsTs, siBisercs
JIM YUCIIO KOPHEM YPAaBHEHUS.

[IpumensTh rpadguueckue METOIbl NPU PEIICHUH JIMHEWHBIX YPABHEHUN U HX
CUCTEM.

[lonOupaTe mnpuMepbl MHap 4YWCEN, SBIAIOMIMXCA PEIIEHUEM JIMHEWHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAUHATHON MJIOCKOCTU IpapuK JUHEHHOIO YpaBHEHUS C JBYMsI
NEPEMEHHBIMHU, MOJIb3YSACh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

PemaTe cucTeMbl IByX JUHEHHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMH, B TOM
qucIiie rpa@uiecKu.

CocTaBnATh W pemarTh JMHEWHOE YpPAaBHEHUE WIM CHCTEMY JIMHEHHBIX
YpaBHEHUH MO YCIOBUIO 3aJa4M, HHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3a/1a44 MOJYYECHHBIN pE3yJIbTaT.

DOyHKIUU

N300pakaTh Ha KOOPJAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIME 3aaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, UHTEPBAJIbI, 3alIUCHIBATH YHCIIOBbIE TPOMEXKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTtMmeyaTh B KOOPJAMHATHOM TMJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpPJIHWHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnucelBaTh € TMOMOILIBIO (YHKIMM M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BpPEMS, pACCTOSIHUE, LI€HA, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tornmate rpaduueckuil crnocoO® MPeACTaBICHUS W aHajdu3a WHQPOpPMAIIUU,
U3BJIEKATh U UHTEPIIPETUPOBATHh MH(POpMAIUIO U3 TpadUKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koHiy oOyueHuss B 8 KkJiacce oOydaromuicsi TMOJYyYUT CIETYIONTUE
MpeAMETHbIE PE3YIbTaThI:
Yucia v BBIYUCICHUSA



Hcnonp30BaTh HaYalbHBIE TPEICTABICHUS O MHOMXECTBE JCHCTBUTEIHHBIX
YHUCeN IS CPAaBHEHMsI, OKPYTJICHHUSI M BBIYHMCIICHUN, U300pakaTh JCHCTBUTEIHHBIC
YHCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpumeHnsaTe moOHATHE apU(PMETHIECKOTO KBaIpPaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, WCIIOJNB3Ys MPH HEOOXOAMMOCTH KaJIbKYJSTOP, BBIMOIHATH
npeoOpa3oBaHus BBIPAKEHUHN, COJEPXKAIIMUX KBAJApPAaTHbIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucu OONBIIUX U MalbIX YUCEN C MOMOUIBIO JIE€CSITHYHBIX
npo0Oeit u creneneit uucia 10.

AnredOpandeckue BbIPAKEHUS

[IpuMeHsATh TOHSATHE CTENEHUM C MEJbIM  ITI0Ka3aTelieM, BBIMOJHATD
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

BBITIOTHITE TOXKAECTBEHHBIC MTPeoOpa30BaHUs PAIMOHAIBHBIX BBIPAXKCHUN HA
OCHOBE TPaBWJI ACUCTBUI HaJ MHOTOUYJICHAMH U aNreOpandeCKUMH APOOSIMHU.

PackiranpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[TpumensaTh mpeoOpa3oBaHUs BRIPAKCHUHN JI PEIICHHS Pa3IMYHBIX 3a/1a4 U3
MaTEeMaTHUKH, CMEKHBIX IMPEIMETOB, U3 PEATbHON TTPAKTHKH.

YpaBHeHHs 1 HEPaBEeHCTBA

PemaTte nuHelHbIE, KBaJpaTHbIE YpaBHEHHUS M paIlMOHAIIbHBIC YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBouTH TIpOCTEHIITNE MCCIIEIOBAHUSI YPABHEHHUN U CUCTEM YpaBHEHUI, B
TOM 4YHCJI€ C IPUMEHEHHEM rpadUyecKUX MpeACTaBIeHU (YCTaHaBIUBATh, HUMEECT
JU ypaBHEHHUE WJIM CHCTEMa YPaBHEHUW DEIICHUs, €CITU HMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cjoBecHOW (OPMYJIMPOBKM 3aJauu K €€ anreOpandeckoin
MOJEIA C TIOMOIILIO COCTABJICHHWS YpaBHEHUS WM CHCTEMBl YpPaBHCHHIA,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJyUYCHHBIN pe3yIbTarT.

[IpuMeHSATh CBOMCTBA YMCIIOBLIX HEPABEHCTB JJII CPABHECHMS, OIICHKH, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, aBaTh rpauuecKyto
WJUTFOCTPAIIMIO MHOKECTBA PEIICHU HEPaBEHCTBA, CUCTEMbI HCPABEHCTB.

DOyHKIUU

[lorumaTe ¥ MCMOIL30BaTh (DYHKIIMOHAIBHBIC TMOHSATHA U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE O003HAuYEHUs), OMpENesaTh 3HaueHWe (YHKIUH MO 3HAYCHHIO
apryMeHTa, ONpeIeNIATh CBOMCTBA (PYHKITNH 10 €€ rpaduKy.

Ctpoutsb rpaduku deMEeHTapHBIX QYHKIIUNA BUJIA:

y = kiX, y = x2, y = X3y = ||, y = VX, OIHCBIBAaTb CBOHCTBA YHCIIOBOIL
byHkmu 1o e€ rpaduky.

K konIity oOydeHust B 9 kjacce 00y4yaromUics MOTYYUT CICIYIONINE MPEIMETHBIC
pE3ybTaThI:

Yucjaa v BbIYUCJIEHUA

CpaBHHBATh M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.



BremonusaTe apudmeTnueckue IeHCTBUS C PallMOHAIBHBIMU YHCIAMH, COYETast
YCTHBIE M MHUCbMEHHBIE MPUEMBI, BBINOJHATh BBIYUCICHHUS C HUPPAlUOHAIBHBIMU
YUCIIAMH.

HaxonuTh 3Ha4€HHsI CTENEHEN C LIEJIbIMU MTOKA3aTeNsIMUA U KOPHEHN, BBIYUCIIATD
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasTe JEHCTBUTEIBHBIE YHCIIA, BBINOJIHATH NPUKUAKY pe3yJbTara
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHUIA.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHEHbIE U KBAJPATHBIC YPABHEHMSI, YPABHEHUS, CBOAIIMECS K HUM,
npocTeiime ApoOHO-pallMOHANIbHBIE YPABHEHNUS.

Pemare cuctempl JBYyX JMHEHHBIX YPAaBHEHMM C JBYMS IEPEMEHHBIMH H
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

Pemiath TEKCTOBBIE 3ajaud ajareOpamdeckuM CIocoOOM ¢  MOMOIIbBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPaBHEHUN C IBYMsI IEPEMEHHBIMHU.

[IpoBOAMTE NPOCTEUIINE HMCCIENOBAHUS YPABHEHWW W CHUCTEM YPAaBHEHUU, B
TOM YHCJI€ C IPUMEHEHUEM IpaUUYECKUX MpeICTaBlIeHn (yCTaHaBIMBATh, UMEET
JU YpaBHEHHE WM CHCTEMa YPaBHEHUW DEIICHHS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xarhb
pelIeHUE HEPAaBEHCTB HA YMCJIOBOW IPSIMOM, 3allMCHIBATh PELICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate  cucTeMbl  JIMHEMHBIX  HEPaBEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOLME KBaJApaTHOE HEPABEHCTBO, M300paXaTb pEUICHHE CUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM, 3alIMChIBATh PEIEHUE C TOMOLIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLICHUN Pa3IUYHbIX 3a/a4.

DOyHKIUU

Pacnio3naBath (QyHKUMM H3y4eHHbIX BHUIOB. I[loka3piBaTh cXeMaTUYECKU
pacmoyio)KeHUe  Ha  KOOPJAMHATHOM  IUIOCKOCTH  rpauKoB  (yHKUUN
Buga: Yy = kx,y =kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= Vx,y= |[x, B
3aBUCUMOCTH OT 3HaY€HUN KO3 PUIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKLIUM.

Crpouth M M300pa’kaTh CXEMAaTUYECKU TpaUKHU KBAaIPaTUUHBIX (YHKLHUMH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O MX TpaduKaM.

Pacno3naBaTh KBagpaTHyHyr0 (PyHKLIHIO 1O (opMysie, MIPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCAECA0BATEILHOCTH H IPOTPeCCHU

Pacnio3naBaTh apupMETUUECKYIO U TEOMETPUUECKYIO TPOTPECCUU TIPH Pa3HbIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIECHUS C  HMCHOJIb30BaHMEM (opMyl n-ro  uieHa
apu(PpMETUYECKON U TreOMETPUUECKON MPOrpeccuii, CyMMbl EPBBIX N UJICHOB.

N300pakarb wi€Hbl TOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOU
MJIOCKOCTH.

PemaTte 3amauu, CBSI3aHHBIE C YHUCJIOBBIMU IOCJEA0BATEILHOCTSIMU, B TOM
qucle 3a7a4d U3 peasIbHOM KU3HU (C HMCIOIb30BAHUEM KaIbKYJISITOPA, HUGPOBBIX
TEXHOJIOTHUH).



Conep:xkanue y4eOHOI0 npeamera
Apudmertnka

PaumnonajbHble 4yucaa. PacmpeHrne MHOKECTBA HAaTypPaJbHBIX YHCEN 10
MHOKECTBA LEJbIX, MHOYKECTBA LEIBIX YHCEJI 0 MHOXECTBA PALNUOHAIBHBIX.
ParnonanbHOe YHCIIO KaK OTHOIIEHHWE M/N, rae M — 1enoe 4Yucio, N —
HaTypajbHOe. CTENEeHb C IEJIBIM MTOKA3aTENIEM.

UYuciioBble BbIpaXXKEHUsI, TIOPAJOK NEUCTBUM B HHUX, UCIIOJIb30BAaHUE CKOOOK.
3akoHBI apU(DMETHUECKUX JEHCTBUM: IMEPEMECTUTEIbHBIN, COYETATECIIBHBIN,
pacupeneanuTeIbHbIN.

JeiicTBuTe/ibHbIC Yucaa. KBagparHelii kopeHbs u3 unciia. KopeHb Tperben
CTENEHHU. 3aMnCh KOPHEN € TIOMOIIbIO CTENIEHHU C IPOOHBIM [TOKA3aTEIEM.

[Tonsatne 00 wppanuoOHaNBHOM 4wHcie. MppalnoHAIBHOCTh YHCHA 2 H
HECOM3MEPUMOCTh CTOPOHBI U JUAroHajdu KBajapara. JlecsTuuHble TpUOIMKEHUS
UppALMOHAIBHBIX YUCETL.

MHOXECTBO JEHUCTBUTENIBHBIX YHCEN; MPEACTABICHUE JICHCTBUTEIIBHBIX
yucen OECKOHEYHBIMH JAECATUYHBIMU JApo0siMu. CpaBHEHUE JEHCTBUTEIbHBIX
YU CElL.

Koopaunatnast mnpsimas. M3o00pakeHue dYucen TOYKAMH KOOPJIMHATHOM
psAMON. UHCIOBBIE TPOMEKYTKHU.

N3mepenusi, npudankeHus, oumeHKU. Pazmepsl 00bEKTOB OKPYXkKAIOIIETO
Hac Mupa (OT 3JIEeMEHTapHbIX YacTHll 10 BceeneHHol), NMTenbHOCTh MPOIIECCOB B
OKpY’KaroleM MHUpe. BriiesieHre MHOKUTENS — CTENEHU JECATH B 3alMCH YHCIIA.

[TpubnuxeHHOE 3HAUYEHUE BEJIMYMHBI, TOUHOCTh IpubImxkenus. [Ipukunka u
OIICHKA PE3YyJIbTATOB BHIYMCIICHUM.

Auredpa

AJredpanyeckue BbIpa:KeHHsl. DyKBEHHbIE BBIpAKEHUS (BBIPAXKEHHUS C
nepeMeHHbIMH). YucmoBoe 3Ha4YeHHE OyKBEHHOTO BbIpakeHus. JlomycTtumeblie
3HaYeHHUs mnepeMeHHbIX. [loacTaHoOBKa BBIpA)KEHUWA BMECTO TEPEMEHHBIX.
[IpeobpazoBanusi OyKBEHHBIX BBIpaKEHUW HA OCHOBE CBOMCTB apU(METHUYECKUX
nercTBuii. PaBeHCTBO OyKBEHHBIX BhIpaKeHUH. TOXKIECTBO.

CreneHb ¢ HaTypalIbHBIM TOKa3aTreyieM M €€ cBoicTBa. OOHOWIEHBI H
MHorowieHbl. CreneHb MHorouwieHa. Cllo)keHue, BBIYUTAHUE, YMHOKEHUE
MHOTro4IeHOB. DOpMyJIbI COKPAIIEHHOTO YMHOXEHHUS: KBAAPAT CyMMBI U KBaApaT
pazHoctu. ®opmyia pasHocTu kBagpaToB. [IpeoOpazoBaHue 11€10T0 BHIPAKEHUS B
MHoOroujieH. PasznokeHue MHOroujiecHa Ha MHOXKUTEIH. MHOIroO4jJeHbl C OJHOH



nepeMeHHo. Kopenp wMHOrounena. KBagpaTHbI TpexwieH: pasiloKEHUE
KBaJPaTHOTO TPEXUYJICHA HA JINHEWHBIE MHOKUTEIIH.

Anrebpanyeckass ApoOb. OCHOBHOE CBOICTBO ajredpanyeckor Ipoowu.
CrnoxeHue, BbIYMTAHUE, YMHOXKEHHUE, JieleHre anredpandeckux apodei. CteneHb
C LIEJIBIM MOKA3aTENEM U €€ CBOMCTBA.

PannonanbHbie BBIpaXKEHUST W WX 1peoOpa3oBaHusa. JlokazaTtenbCcTBO
TOXIECTB.

KBagpatueie kopau. CBoicTBa apupMeTUYECKUX KBAJAPATHBIX KOPHEU U UX
IPUMEHEHHE K TPe0Opa30BaHUIO YUCIOBBIX BBIPAKCHHUM U BEIUMCICHUSIM.

YpaBHeHusi. YpaBHeHHE ¢ OAHOM mnepeMeHHOW. KopeHb ypaBHEHHS.
CBOMCTBA YNCIIOBBIX PABEHCTB. PABHOCUIIBHOCTD ypaBHEHU.

JluneiiHoe ypaBHeHue. KBaapaTHoe ypaBHeHue: (¢GopMysa KOpHeEH
KBaJIpaTHOrO ypaBHeHHs. Teopema Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K
JIMHEVMHBIM U KBaJpaTHbIM. [IprimMepsl pelieHus ypaBHEHUM TPETbeN U YETBEPTOU
creneHei. Pemenre 1poOHO-pallMOHANIBHBIX YPaBHEHUI.

YpaBHeHHe ¢ JBYMs IIepeMEHHbIMU. JIMHEHHOE YypaBHEHHE C AByMs
IIEPEMEHHBIMM, IPUMEPBl PEIICHMWS YpaBHEHHH B Lenblx uuciaax. Cucrema
YpPaBHEHUN C JBYMSI INEpEeMEHHbIMH. PaBHOCHMIBHOCTH cucTteM. CHCTEMBI JABYX
JMHENHBIX YPAaBHEHMM C JByMS NE€PEMEHHBIMM; pELICHUE IOJICTAaHOBKOW U
cnoxkeHueM. [Ipumepsl pemenns cucrem
HEJIMHENHBIX YPABHEHU C IBYMS [IEPEMEHHBIMU.

Pemienue TecToBbIX 3a7a4 areOpandeckum CriocoOOM.

JlekapToBbl KOOpPJIMHATBI Ha IUIOCKOCTH. ['paduueckas HHTEpHpeTarus
yYpaBHEHUSI C JIByMs MEpEMEHHbIMU. ['paduk JUHEHHOTrO YpaBHEHHUS C ABYMS
NEPEeMEHHBIMH; YIJIOBOH KOA(p(GUIUEHT NpsSIMOHM, YCIOBHE MapaieIbHOCTH
npsambiX. ['paguku npocTelmMxX HEIMHEWHBIX ypaBHEHMI: nmapabona, rumnepboda,
OKpY>XHOCTh. ['paduueckas HHTepHperanusi CHUCTEM YpaBHEHHH C JByMs
IIEPEMEHHBIMHU.

HepaBencrBa. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.

HepasenctBo ¢ onHOM mnepeMeHHOW. PaBHOCHMIIBHOCTH HEPABEHCTB.
JInHenHbIe HEPABEHCTBA C OJTHOW NepeMEeHHOM. KBaipaTHbIe HEPAaBEHCTBA.
CucTeMbl HEPABEHCTB C OJTHOW MTEPEMEHHOM.

DOyHKIUU

OcHOBHBbIC TOHATHS. 3aBUCUMOCTHM MEXAYy BeauuuHamu. [loHsATHE
byaknun. O6macTh OMpeneNeHus U MHOXECTBO 3HaueHHH (QyHKIuu. CrocoOsl
3ananus QyHkiuu. I'papuk Qynkiuu. CBolicTBa QyHKIUH, UX OTOOpakeHHE Ha
rpaduke. Ilpumepsl rpapuueckux 3aBUCUMOCTEH, OTpaXaloIIMX pealbHbIE
IIPOLIECCHI.



YucaoBble ¢pyHknuu. DyHKIUHA, OMUCHIBAIONIUME TPSIMYI0 W OOpaTHYIO
MPOMOPIIMOHATIBHYIO 3aBUCUMOCTH, UX rpaduku U cBOMCTBA. JIuHelHas QyHKIus,
ee rpaduk u cBoictBa. KBagparuunas ¢pyHkiwms, ee rpaduk U CBOMCTBA.
Crenennble (QYHKIMM C HATypaJlbHbIM TOKazareneM 2 u 3, ux rpaduxkud u
coiicTBa. ['paduku QyHKIMH: ¥ = X, y=X,y=X.

Yucaosble MOCJIeI0BATEIbHOCTH. [TonsiTue YU CIIOBOU
MOCJIEIOBATEIBLHOCTU. 3aJlaHue TOCIEI0BATEIBHOCTH PEKYPPEHTHBIM CIIOCOOOM
uhopMyIoi N-To uieHa.

Apudmernueckass U reoMerpuyeckas nporpeccuu. @opMynbl N-TO YiieHa
apu(pMeTHYeCKO M TeOMETPUUECKON MPOTPEecCUid, CyMMBI HEPBBIX N-X UJICHOB.
N300pakeHne 4ieHOB apu(METHUECKON U TEOMETPUUYECKON MpOrpeccuii ToukaMu
KOOPJUHATHOM TNIOCKOCTH.

BeposSITHOCTB M CTATHCTHKA

OnucarenbHass craTucTuka. IlpencraBieHre JaHHBIX B BUJE TaOJIHII,
Jarpamm, rpaduKoB. CnyuaiiHas U3MEHYUBOCTb. Cratuctuueckue
XapakTepUCTUKU Habopa [aHHBIX: cpeaHee apudmeTuyeckoe, MeauUaHa,
HauOoJIbIIIeE U HAaUMEHbIIee 3HaueHus, pa3Mmax. [IpencraBieHue o BHIOOPOUYHOM
VCCIICIOBAHNH.

Ciayuaiinbie cOObITHSI M BepPOSATHOCTb. [[oHATHE O CIy4yallHOM OMNBITE W
ciydaiiHOM coObITUU. YacToTa cimydaitHOro coObiTusi. CTaTUCTUYECKUN MOIAXOJ K
MOHATUIO  BEPOSITHOCTH. BeposiTHOCTH ~ MPOTUBOMOJIOKHBIX ~ COOBITUH.
He3aBucumble  coObITHS.  YMHOXEHUE  BeposTHOCTeH. JlocToBepHblE U
HEBO3MOXHbIE  COObITHS.  PaBHOBO3MOXXHOCTH  coObITHMH.  Kiaccuueckoe
ONPEAETIEHUE BEPOSATHOCTH.

KomoOunaropuxa.

Pemenne xoMOMHATOPHBIX 3amad nepedbopom BapuaHToB. KomMOuHaTOopHOE
npaBuiio ymMHOKeHus. [lepectanoBku u pakTopual.

Jloruka u MHOKecTBa

Teopernko-MHOKEeCTBEHHbIE MOHATUA. MHOXECTBO, SJIEMEHT MHOKECTBA.
3agaHue MHOKECTB MEPEUUCIICHUEM JIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM.
CranmapTHple O00O03HAUEHHUSI YHUCIOBBIX MHOXECTB. [lycToe MHOXKECTBO U €ro
ob6o3nauenue. [ToqmaoxkecTBo. OOBETMHEHNE U TIEPECEUECHNE MHOKECTB, PA3HOCTh
MHOKECTB.

Nnmoctpanuisi OTHOIIEHUH MEXKIYy MHOXECTBAaMHU C IMOMOUIBIO JAHarpamm
Ditnepa-Benna.

JueMeHThl JiorukU. [loHSTHE O PaBHOCWIBHOCTH, CIEJOBaHUH,
ynoTpeOaeHne TOTUIECKUX CBSI30K eCliU ..., MO ..., 8 MOM U MOJIbKO 8 MOM Clyyae,
JIOTUYECKHUE CBA3KU U, UTU.

MaremMaTuKa B HCTOPHYECKOM Pa3BUTHH



Ucropust popmMupoBaHus MOHATHS YHUCIA: HATypalbHBIE YWCTA, IPOOH,
HEJIOCTATOYHOCTh PAlIMOHAIBHBIX YHUCEN MJII TE€OMETPUUYECKHX H3MEPEHUN,
yuppanroHaibHble yncaa. CTapuHHbBIE CUCTEMBI 3amucu yucend. Jpodu B BaBunone,
Erunte, Pume, OTtkpbiTHe aecATUYHBIX JpoOed. CTapuHHBIE CHUCTEMBI MED.
JlecsiTuunbie apobu W MeTpuyeckas cuctema Mmep. [losiBieHune oTpunaTenbHBIX
yucen u Hysd. JI. Marauukuit. JI, Diinep.

3apoxnenne anreOpbl B Heapax apudmerukn. An-Xopesmu. Poxnenue
oykBeHHou cumBonuku. [I. depma, ®. Buer, P. [ekapt. Mctopus Bompoca o
HaxOoXJeHuu GopMysa KOpHEW anreOpandyeckux ypaBHEHUM, HEPa3pelmMOCTh B
paaukanax ypaBHeHHW cteneHH, Oomibiieit yerbipex. H. Tapranss, x. Kapaano,
H. X. AGens, D. lNanya.

N300peTrenne  MeTrona  KOOPAMHAT,  MO3BOJISIIOLIETO  MEPEBOAUTH
reoMeTpudeckue 00beKThI Ha s13bIK anreopsl. P. Jlekapt u [1. depma.

[IprmMepb! pa3IMyHBIX CUCTEM KOOPAWHAT Ha IJIOCKOCTH.

3amaua Jleonappo Iluzanckoro (dubGonayun) o0 KpoJiMKax, 4YHUCIA
dubonauuu. 3agada o I1aXMaTHOU JTOCKE.

HcToku Teopun BEpOATHOCTEN: CTPAaxoBOE 1€110, azapTHble Urpsl. 11. depma
u b. [Tackans. f. bepnymmm. A. H. Kommmoropos.

Ponp poccuiickux ydeHbIXx B pa3zBuTuu Marematuku: JI. Oinep. H.H.
Jlo6auesckuit, I1.JI. UeOnimieB, C. Koanenckas, A.H. Konmoropos. Matemartuka B
passutuu Poccun: Iletp I, mikona maTeMaTHYeCKMX U HABUTALIKUX HAYK, Pa3BUTHE
poccutiickoro ¢dnota, A.H. Kpeuio. KocMuueckas nporpamma u M.B. Kenapii.



TemaTH4yeckoe IJIAHUPOBAHUE

7 KJjaacce

No Koa-Bo
W/ HaumMeHoBaHue TeMbl 4ACOB XapakTepuCTHKA OCHOBHBIX BH/IOB IeAATEIbHOCTH YYALIUXCS
1. BoipakeHusi, TOK1eCTBa, ypaBHeHHs (22 4.)
1 |Beipaxxenus 6 HaxoanuTh 3Ha4YeHHs YUCIOBBIX BBIPAKEHMH, @ TAKXKe BBIPAKEHUH C IEPEMEHHBIMU IPH
2  [[IpeoOpa3oBaHue BhIpaKEHUM 4 YKa3aHHbBIX 3HaYEHMSIX MepeMeHHbIX. Vcnonp30BaTh 3HaKU >, <, >, <, YUTATh U COCTABIATH
3 |KontponpHas padora Ne 1 1 ITBOMHBIC HEPABCHCTBA.
4 |YpaBHEHHs C OJTHOU NEPEMEHHOM 7 BbInonHATe npocTeiiiine npeodpa3oBaHUs BbIPRXXEHUI: MPUBOAUTH MOJOOHBIE ClaraeMsble,
S  [CTaTMCTHYECKUE XapaKTEPUCTUKH 4 aCKpbIBaTh CKOOKH B CyMMeE MJI Pa3HOCTHU BBIPAKCHHH.
6 |KonTtponbnas pabora Ne 2 1 Pemare ypaBHeHHs Buaa ax = D mpu pasnuuHbX 3HaueHWsixa W D, a Tarxke HecloXHbIE
YpaBHEHHUSI, CBOJSIIUECS K HUM.
lcnonp30BaTh anmapar ypaBHEHUMN U1 PEIIEHUs TEKCTOBBIX 3aJad, MHTEPIPETUPOBATH
pe3ynabTar. Mcmonp3oBaTh MPOCTEHIIME CTATUCTHUYECKHE XapaKTEpUCTHKH (cpeaHee
apupMeTHyecKoe, pazMax, MOJAa, MeJUaHa) JUId aHajdu3a psAAa JaHHBIX B HECIOXKHBIX
CUTYyalUsX.
2. Oynxkuuu (11 4.)
7  |®yHKUMU U UX rpaduKu 5 Bbruuciare 3HaueHHs (QYHKUIUHU, 33JaHHOW (OPMYIIOH, COCTaBIATH TAaONMIBI 3HAYEHUI
8 luneiinas QpyHKIHSI 5 ¢dbysakun. [lo rpaduky QyHKIMM HaXOOUTh 3HAUE€HUE (YHKIMH 110 U3BECTHOMY 3HAUECHUIO
9 [KontpompHas pabota Ne 3 1 apryMEeHTa U peliaTh 0OpaTHYIO 3a1auy.

Ctpouth Tpadukyd NpSAMOIl NPONMOPLUUOHAIBHOCTH W JMHEHHOW (QYHKIMH, OINHCHIBATH
cBoiicTBa 3THX (QyHKIWH. [loHnMaTh, KaK BIUAET 3HaK Kod(duimenTa K Ha pacrmonoxenne
B KOOPJIUHATHOM TUI0CKOCTH Tpaduka GpyHKimu y = KX, rae K # 0, kak 3aBUCUT OT 3HAYCHUIT

k u b B3auMHOe pacnonoxenue rpadukoB 1ByX GyHKuui Buga y = kx+ b.
uTeprnpernpoBath rpauKi peasbHbIX 3aBUCUMOCTEH, OMHUCHIBAEMBIX (HOpMyTIaMH BUIA ¥

= kx, rme K # 0 u y = kx+ b.

3. Ctenensb ¢ HATypaJbHbIM Noka3arejem (11 4.)




10 |Cremens u e¢ cBoiicTBa 5 BbIurcisiTh 3HAUYEHHsI BBIpQKEHHI BUIa a", riea — MPOU3BOJILHOE YHCIIO, N - HATYPAIbHOE
11 |OpHouNEeHBI ) YUCII0, YCTHO U MUCBMEHHO, a TAKKE C MTOMOLIBIO KAJIBKYJISITOPA.
DopMyIHpOBaTh, 3AMMMCHIBATH B CHMBOJIMYECKON (popMe U 0OOCHOBBIBATH CBOMCTBA CTEIICHH
C HATypaJbHBIM MoKa3areneM. [IpumMeHsTh CBOMCTBA CTETICHU ISt
12 |KoutponsHas pabota Ne 4 1 npeoOpa3oBaHus BBIPAKECHHUH. BBIMOIHATS YMHOKEHNE OJJHOWICHOB U BO3BEJCHHE
OJIHOYJICHOB B CTEIIEHb.
Crpouts rpaduky GyHKImii y = x?n y = x°. Pemats rpadudecku ypaBHenus x> = kx + b, x3
=kx + b, rae k u b - HekoTOpEIC YKCTA.
4. Muorouwiensl (17 u.)
13 |Cymma u pa3HOCTh MHOTOYJICHOB 3 3anuceiBaTh MHOIOWIEH B CTAHJAPTHOM BHJIE, ONPENEIATh CTENEHb MHOIOYICHA.
14 |I[Ipou3sBeneHue ogHOUIICHA U 6 BbINIONHATE ClI0OkKEHUE U BRIUMTAHUE MHOTOWIEHOB, YMHOKEHHE OJHOYJIEHA HA MHOTOYJIECH
MHOTO4JIEHA U MHOTOWIEHA HAa MHOIOWIEH. BBINOIHATH pa3ioK€HHE MHOIO YIEHOB HAa MHOXUTEINH,
15 |Kontponbnas padota Ne 5 1 UCIIONB3YSl BBHIHECEHHE MHOXHUTENS 3a CKOOKM W Crmoco0 TrpynmupoBKd. [IpumeHSTH
16 |TIpowsBeneHNEe MHOTOUJICHOB 6 JIEUCTBUSI ¢ MHOTOWICHAMHU TIPU PEIICHUH Pa3HOOOpa3HBIX 3a/lady, B YACTHOCTH TIPH
17 |Kourponbhas pa6ora Ne 6 1 pEIICHUHU TEKCTOBBIX 3a/1a4 C TTIOMOIIBIO YPAaBHEHUI.
5. ®0 MyabICOKPAICHHOT0 YMHOKeHHs (19 4.)
18 |KBampaT cymMmBbI U KBagpar 5 Jloka3pIBaTh CHpPaBEUIMBOCTh (DOPMYIT COKPAIICHHOTO YMHOXEHHS, MNPUMEHSATh UX B
pa3zHOCTH MpeoOpa3oBaHUAX IIENBIX BBIPAXKEHHUH B MHOTOWIEHBI, a TaKXKe IS Pa3I0KECHUS
19 |Pasnoctes kBagpatoB. Cymma u 6 MHOTOYJICHOB Ha MHOXUTENH. VCMonb30BaTh pa3iuyHble MPEOOpa3OBaHUS  LEIBIX
pa3HOCTh KyOOB BBIPXKEHUI MPU pELICHUU YPABHEHUH, 10KAa3aTEIbCTBE TOXK/IECTB, B 3a7a4axX Ha JEIUMOCTb,
20 [KonTtpomsHas padora Ne 7 1 B BBIYMCJICHUH 3HAaYE€HUN HEKOTOPBIX BBIPAXKEHU C TOMOILBIO KaJIbKYISATOpA.
21 |IIpeoOpa3oBaHHE IETBIX 6
BBIPKECHUI
22 |KontponbHas pabora Ne 8 1
6. 'WcTembl JIUHEIHBIX YpaBHeHuii (16 4.)
23 |JluHeiiHble ypaBHEHUS C ABYMS 5 Onpenenstb, SBISETCS JIA Iapa YWCENT pELIEHWEM JaHHOTO YpaBHEHHS C JBYyMs
MEPEMEHHBIMU U UX CUCTEMBbI nepeMeHHbIME. HaxonuTe myTeéM niepedopa I1ielble perieHus THHEHHOTO YpaBHEeHUS C ABYMS
24 |PemieHue cuCcTEM JIMHEWHBIX 10 |nepemennbiMu. CTpouTh rpaduk ypaBHeHUs ax + by = ¢, raea # 0 wiu b # 0. Pemare

YpaBHEHUU

rpadu4eckuM CIIOCOOOM CHCTEMBbI JIMHEHHBIX YpPaBHEHUH C JBYMsS II€pPEMEHHBIMH.




25 |KonTponwsHas padora Ne 9 1 [IpuMeHATh CIOCOO TOJCTAHOBKH W CIIOCOO CIIOKCHHS MPHU PEIICHHH CHUCTEM JIMHEHHBIX
YpaBHEHUU C JIByMsI MEepeMEHHBIMU. PeliaTe TEKCTOBBIE 3a/ayd, HUCIOJIb3YysS B KadyecTBe
anreOpanyecKor MOJIENIM CUCTEMY YpaBHEHUH. IHTepIIpeTupoBaTh pe3ysbTaT, MOJIy4YeHHBII
IIPH PEIICHUU CUCTEMEI.

IHoBTOpeHnue (6 4.)

26 |IloBTOpeHme 3

27 |UToroBbIii 32a4eT 1

28 |UroroBas KOHTpOJIbHAS paboTa 2

8 kiace
Neo Koa-Bo
o/ HaumenoBanue TeMbl YACOR XapakTepucTHKA OCHOBHBIX BU/I0B J1eSIT€JIbHOCTH YYAIIIUXCSH
1. PanuonasubHble 1podu (23 4.)

1 |PaumonanbHbIE IpOOHU U UX 5 ®opMyIHpoBaTh OCHOBHOE CBOWMCTBO pallMOHAIBHOW JpOOM W TPHUMEHATH €ro s

CBOICTBa npeoOpazoBanus ApoOeld. BBIMONHATH cloXeHHe, BBIYUTAHHE, YMHOXXEHHE U JEJICHUE
2 |Cymma u pa3HOCTB Jpobeit 6 paloHaIbHBIX JIpoOel, a TakKe BO3BEACHHE IPOOHM B CTENEHb. BBHIMOIHATH pazTUYHbBIE
3 |KonrtpombsHas padora Nel 1 npeoOpa3oBaHus paIllMOHATIBHBIX BBIPAKEHHH, TOKa3bIBaTh TOXKIECTBA. 3HATh CBOMCTBA
4  |IlpowsBeneHue 1 YacTHOE JApoOeit 10 k .
5 |KonTpomsnan pabora N2 1 byukiun y = x, vae K # 0, 1 yMeTh CTpOUTH €€ I"Iia(i)I/IK. Hcnonbs30BaTh KOMIBIOTED IS

UCCIIeIOBAaHMS TIOJIOKEHHS TpadrKa B KOOPANHATHON TJIOCKOCTH B 3aBUCHMOCTH OT K.
2. KBaaparusie kopuu (19 4.)

6 |/lelicTBUTENbHBIC YKCTA 2 [TpuBOIUTE TIpUMEPHI PAlMOHATBHBIX U HPPALMOHANBHBIX uucen. HaxoauTe 3HaueHUS
7 | Apudmernyeckuii KBapaTHBIHA 5 apuMEeTHUECKUX KBAJPATHBIX KOPHEH, HCMONB3YysSd MPU HEOOXOIUMOCTH KAJIBKYISTOP.

KOPEHb Jloka3bIBaTh TEOPEMBI O KOPHE U3 MMPOU3BEICHUS U IpOOH, TOXKIECTBO = , a X
8 |CnoiicTBa apuhMeTUIECKOTO 3 MPUMEHATh UX B TIpeoOpa3oBaHusIX BbIpakeHHU. OCBOOOKIATHCS OT UPPAIIMOHAILHOCTH B

KBaJIpaTHOT'O KOPHS . < , —*
9 |Konrponbras pabora Ne3 1 3HaMEHaTeNsIX Apobeii Buga x = b a + b . BeIHOCHTH MHOKHUTEIH 32 3HAK KOPHS U




BHOCUTb MHOXUTCJIb I10J] 3HAK KOPH:.
Hcmons3oBaTh KBaApaTHbBIC KOPHHU JIA BBIPAXKCHHUA HNEPEMEHHBIX N3 I'€COMCTPHUYCCKUX H

10 |ITpumenenue CBOWICTB 7 ¢usrueckux ¢Gopmya. Crpouts rpadpuk (GYHKIUHM ¥ WUIKOCTPHPOBATH Ha rpaduke eé

apudmeTnyecKoro CBOMCTRA.

KBaJIpaTHOT'O KOPHS
11 [KontpoasHas paborta Ned 1

1.KBagpaTHble ypaBHeHus (21 4.)

12 |KBampaTHOE ypaBHEHHUE H €T0 10 Pemate kBampaTHble ypaBHeHUs. HaxomuTh mogdopomM KOpHU KBAaJApPAaTHOTO ypaBHEHWS,

KOpHU ucrnonb3ys TeopeMy Buera. MccnenoBarh KBagpaTHbIe YpaBHEHUS MO JUCKPUMHUHAHTY U
13 [KontpoabHas padora Ne5 1 kodd¢uimenTam. Pemate OpoOHBIE pallMOHAIBHBIC YPaBHEHHS, CBOJS PEIICHUE TaKUX
14 | JIpoGHble panrOHaAIbHEIE 9 YpPaBHCHUM K PEUICHUIO JIMHEWHBIX M KBAJAPaTHBIX YPAaBHEHUN C MOCIEAYIOLIUM

ypaBHEHUs UCKJTIOYEHHEM MMOCTOPOHHUX KOpHEW. Permath TekcToBbIe 3aauu, UCMOIb3Ys KBaIpaTHbIC
15 |KontponbHas pabota Ne6 1 ¥ IPOOHBIC yPABHEHHUS.

4. HepaBenctBa (20 u.)

16 |YucnoBble HEpaBEHCTBA U UX 8 @opMynHpOBaTh U JOKA3bIBATh CBOMCTBA YUCIOBBIX HEPABEHCTB. Mcnonp30BaTh anmnapar

CBOMCTBA HEPaBEHCTB JIJIs1 OLICHKU MOTPEITHOCTH U TOYHOCTHU MPUOIMKECHUS.

HaxoauTs nepeceueHne u 00beIMHEHUE MHOKECTB, B YACTHOCTH YHCIIOBBIX MPOMEXKYTKOB.

17 [KontponbHas pabora Ne7 ! Pemrars nuHElHbIE HEpAaBEHCTBA. PemiaTe CHCTEMBI JTMHEWHBIX HEPABEHCTB, B TOM YHCIIE
18 |Hepasenctsa ¢ OJHON NEPEMCHHOM 10 TaKKX, KOTOPHIE 3aIMCAHBI B BUJIE JBOMHBIX HEPABEHCTB.

1 UX CHCTEMBI
19 [KouTpoabHas padora Ne§ 1

5. CteneHsb ¢ HeJIbIM NOKa3arejeM. JjaeMeHThbI ctTaTucTuky (11 4.)

20 |CreneHb ¢ 1ENBIM TIOKa3aTelieM U €¢ 6 3HATH OMpEeNeHNe W CBOWCTBA CTEMEHM C IEIBIM IOKa3aTeneMm. [IpuMeHsTh CBOMCTBa

CBOMCTBA CTENEHW C TeJBIM TIOKa3aTelieM TIPH BBITIOJIHEHUHM BBIYHCICHUA W TMPeoOpa3oBaHUU
21 |KonrtpombHas pabora Ne9 1




22 [27eMEeHTHI CTATUCTHKH 4 BbIpakeHUI. VICmonp30BaTh 3amuch 4YKced B CTaHIAPTHOM BHUIC JUIS BBIPAXKCHUS WU
COIIOCTaBJICHUSI Pa3MEPOB OOBEKTOB, IUTEILHOCTH IPOIECCOB B OKPYKAIOIIEM MHpE.
[IprBOANUTH TIPHUMEPHI PENPE3CHTATUBHOW M HEPENpe3eHTATHBHOH BhIOOpKU. M3BiiekaTh
MH(POPMAIIHIO U3 TAOJIHI] YaCTOT U OPTaHU30BBIBATH MH(POPMAIIUIO B BHUJEC TAOJUI] YacTOT,
CTPOUTH UHTEPBAILHBIN PSI.
cronp30BaTh HATJISIIHOE MPEICTABICHHE CTATHCTUYECKON HH(OPMAIIUK B BHJIE CTOJIOYATHIX
1 KPYTOBBIX JIMArPaMM, TIOJIMTOHOB, THCTOTPAMM.
IHoBTOpenue (8 u.)
23 [[loBTOpEHHE 5
24 |AtoroBslii 3a4eT 1
25 |HToroBas KOHTpOJbHas paboTa 2
Nel0
9 kaace
Ne Koxa-Bo
i HaumeHoBaHue TeMbI 4aCOB XapakTepucTHKA OCHOBHBIX BH/IOB JeITeIbHOCTH YUALIUXCSI
1. Kpagparuunas ¢pynknus (22 4.)
1 |DyHKIWMH U UX CBOMCTBA 5 Bbruucinate 3HaueHus GyHKIUM, 3aJaHHOM (HOPMYJION, a TAaKXKe JBYMS H TPeMs
2 |Ksagparuslii Tpéxwien 4 dopmynamu. OnKChIBaTH CBOWCTBA (PYHKIUIT HA OCHOBE HX rpadgu4ecKoro npeCTaBICHNUS.
3 |Konrponbran pabora Ne | 1 WuTepnperupoBathb Fpa(l)I/IKI/IupeaJIBHLIX 3aBHCUMOCTEH. HOK&ELIBETL CXEMATHIECKH
- MOJIOKEHHE Ha KOOPIMHATHOM TIOCKOCTH TpadukoB QyHKIUH y = ax’, y = ax” +n, .
4 |Keanparnunas pyHKums u e 8 |Crpouts rpaduk hyHKIE Y = ax? + bX + C, yMeTh YKa3bIBaTh KOOPIMHATEL ¥ = a (X — 1)
rpaduk BEPIINHBI TapaloJIbl, €¢ OCh CHMMETPHH, HAlPaBJICHUE BETBEH MapaloJIbl.
5  |Crenennas ¢pynxums. Koperb n-it 3 |Mso6paxars ., , cxemarmuyecku Trpapuk GyHKIHH Y X"c 4eTHBIM U
CTCLCHU HEYSTHBIMN. @, @ Tlomumarh CMBICH 3amHCell BUIA | T. J., IJIed - HEKOTOPOE
6 |KonrponbHas pabora Ne 2 1 UHCTO.

MMeTs npencraBiaeHue 0 HAX0XKICHUHM KOPHEH N-1 CTEIIEHU C IIOMOLIBIO KAJIBKYJIIATOPA.




2. YpaBHeHHUS U HEPABEHCTBA ¢ 0JHOI nmepemMeHHoii (14 4.)

7 VYpaBHEeHUA ¢ OJJHON TEPEMEHHOMN 8 Pemiats ypaBHEHHS TPEThEU M YETBEPTOM CTEIIEHU C TOMOIIBIO Pa3I0KEHUS HA MHOKUTEIN

8 |HepaBencTBa c oaHOI nIepeMeHHOM 5 U BBEJCHHUS BCIIOMOTATENbHBIX TIEPEMEHHBIX, B YAaCTHOCTH pellaTh ONKBaJIpaTHbIC

9  |KonrponbHas pabora Ne 3 1 ypaBHeHuUd. Pemars 1poOHbIe palliOHAIBHBIE YPAaBHEHHUSI, CBOAS UX K LEIBIM YPaBHEHUSM C
HOCJIEAYIOLIEH MPOBEPKON KOPHEM.

Pemars HepaBeHCTBa BTOPOH CTENEHU, UCIIOJIB3YS TpapUueCKUe MPeACTaBICHUS.
Hcnonp30BaTh METO MHTEPBAJIOB I PEILIEHUS HECIIOKHBIX PallMOHAIbHBIX HEPABEHCTB.
3. YpaBHeHus1 M HepaBEeHCTBA ¢ AByMs nepeMeHHbIMHU (17 4.)
10 |YpaBHeHus c IByMsl IIEpEMEHHBIMH 10 |Crpouth rpaduku ypaBHEHH C ABYMs NEPEMEHHBIMH B MPOCTEHIIMX CIy4asx, KOr/aa
U UX CUCTEMBI rpadukoM SIBIISIETCS TpsiMasi, mapadoia, runepooiia, OKpyKHOCTh. VCronb30BaTh UX IS

11 |HepaBencrtBa C TBYMS 6 rpauUecKoro pemeHns CUCTEM YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

MEePEMEHHBIMHU U UX CUCTEMBI Pemarb cnocoOOM NOJICTAaHOBKM CHUCTEMBI JABYX YPAaBHEHHH € JByMS NEpEMEHHBIMHU, B

12 |KontponbHas pabota Ne 4 1 KOTOPBIX OJTHO YpaBHEHHE NIEPBOM CTETEHHU, a IPYroe - BTOPOU CTENEeHU.

Pemarb TekcToBbIE 3a7aud, HCIOJB3YsSd B KadyeCTBE alreOpanvyeckoidl MOJENH CUCTEMY
YpaBHEHUH BTOpPOI CTENEHU C JIByMsl NEPEMEHHBIMU; PEIIaTh COCTABIECHHYIO CUCTEMY,
MHTEPIPETUPOBATH PE3YNbTaT.

4. Apupmernueckasi 1 reomerpuyeckasi nporpeccuu (15 4.)

13 |Apudmerndeckas mporpeccus 7 [IpumeHsaTh WHAEKCHBIE O0003HAYEHHWsS U1 YJIEHOB MocienoBaTenbHocTei. [IpuBoauth

14  |KonTponsHas pabora Ne 5 1 MpUMEPBl  3aJaHUs  TIOCTeAOoBaTeIbHOCTEH (OpMYJIOM N-r0 WieHa W PEeKypPpPEeHTHOU

15 |T'eomerpuueckas nporpeccus 6 hopmyunoii.

16 |KonTpombHas padota Ne 6 1 BeBonuth Qopmynbsl N-ro wieHa apupMETHYEeCKOW TMPOrpeccud M TeOMETPUYECKOM
IPOTPECCUU, CYMMBI MEPBBIX N YIEHOB apu(METHUECKOW M IeOMETPHUYECKOil Mporpeccui,
pemiath 3aJa4d C MCIOJIb30BaHUEM 3TuUX Qopmyn. JloKa3bIBaTh XapaKTePHUCTUYECKOE
CBOMCTBO apr(METUUECKON U TEOMETPUUECKON TTPOTPECCHIA.

Perath 3a1a4u Ha CIOXKHBIC TIPOIEHTHI, HCTIONB3YS MPU HEOOXOAUMOCTH KAJIBKYISATOP.
5. JJieMeHThI KOMOMHATOPUKH U Teopuu BeposiTHocTei (13 4.)
17 |DnemeHTHI KOMOMHATOPUKH 9 BrimomHUTE TIepebop BCceX BO3MOKHBIX BapHAHTOB JJI TIepecueTa 00BEKTOB M KOMOWHAIIHA.




18 |HavanbHble cBeCHHS U3 TEOPHH 3 [TpuMeHSTH TPaBHII0O KOMOMHATOPHOTO YMHOXKEHUSI.
BGPOHTHOCTCP'I Pacno3HaBaTh 3amaud Ha BBIYUCICHHE YHCIA IIEPECTAaHOBOK, pa3MeLueHI/H71, coueTaHud Hu
19 |KontponbHas pabota Ne 7 1 HPUMEHSATH COOTBETCTBYIOIIUE (DOPMYJIBL.
BbIauciaTe 4actoty ciydaifHOTO coObITHsI. OLIEHHMBATh BEPOSTHOCTh CIIYYAHOTO COOBITHS C
MOMOIIBIO YaCTOTHI, YCTAHOBICHHOW OMBITHBIM MyTeM. HaxoIuTh BEPOATHOCTH CIYyYaHOTO
COOBITHSI Ha OCHOBE KJIACCHUECKOTO OTPEICIICHUS BEPOSTHOCTH. [IpHBOIUTH TpUMEpPHI
JIOCTOBEPHBIX M HEBO3MOXKHBIX COOBITHIA.
IHoBTOpenue (21 u.)
20 |IToBTOpEeHue 19
21 |UToroBast KOHTpOJBbHASA paboTa 2




