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Pabouas mporpamma coctaBnena B cooTBeTctBuu ¢ ®I'OC OOO, ocHoBHON oOpaszoBarensHOi mporpamMmoir OOO OTpaaHEHCKOW CpeaHel HIKOJIbI,
JIOKAJIbHBIMH aKTaMH IKoJbl. B yueOHOM mane OtpamHeHcko# cpeaHeit mkoibsl Ha 2023-2024 yueOHBIN roa Ha W3ydeHHE mpeameTa anredpa B 9 kiacce
npeaycmotpeno 3 daca B Hezaento (Bcero 102 ). Pabouas mporpamma opuenmuposana Ha Ucnoib308aHue yuebHo-memoouyeckoeo komniekma. Aneeopa. 9
Kaacc: yue6.0ns obweodpazosam.yupescoenuti/ [FO.H.Makapwiues, H.I' Munorwxk, K.M.Hewros, C.B.Cysoposa]; noo peo. C.A.Tenaxosckoeo. — 16-e uzo. - M.:
IIpocsewenue, 2020

1.IlnanupyeMble pe3yJbTaThl OCBOCHHUS Y4eOHOI0 MpeaMeTa
1) JInuHOCTHBIE pe3yabTATHI:

Y obyuarowezoca cihopmupyemes
[l OTBETCTBEHHOE OTHOIIECHUE K YYCHHUIO;
[l TOTOBHOCTb M CHOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHMBAIMU K OOYUCHHUIO U IIO3HAHUIO;

[l yMEHHE SICHO, TOUHO, IPAMOTHO M3/1araTh CBOU MBICIH B YCTHON M MHMCBMEHHOM peul, TOHUMATh CMBICH TIOCTABJICHHOM 3aaull, BRICTPaUBaTh apryMEHTALUIO, IPUBOIUTH
MPUMEPHI U KOHTPIPUMEPH;

[] HavaJbHbIC HABBIKW aJIalITAIlMK B JUHAMUYHO W3MEHSIOIIEMCSI MUDE;
[J sKoJOrHYecKas KyJbTypa: IEHHOCTHOE OTHOIIEHHUE K IPUPOJAHOMY MUPY, TOTOBHOCTH CIIEZIOBAaTh HOPMaM MPUPOF00XPAHHOTO, 37J0pOBbecOeperatoniero NoBeACHHUS;
[] CHOCOOHOCTH K AMOITMOHAILHOMY BOCIIPUSTHIO MAaTEMaTHYCCKHX 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKIeHUH;
[J yMeHHe KOHTPOJMPOBATH MPOILIECC U pe3yabTaT ydeOHOW MaTeMaTu4ecKoi NesTeTbHOCTH.
Obyuarowuiica noayuum 603MoHCHOCHb 013 hopmuposanus

[l TmepBOHAYANBHBIX MPEICTABICHU 00 anredpamdeckoi Hayke Kak chepe demoBeuecKoi IesITeNbHOCTH, 00 3Tanax e€ pa3BUTHs, O e€ 3HAUNMOCTH IS Pa3BUTHSA
UBUIIN3AIIH;

[l KOMMYHMKAaTHBHOW KOMIIETEHTHOCTH B OOIIIEHUU U COTPYAHHUYECTBE CO CBEPCTHUKAMU B 00pa30BaTEIbHOM, yueOHO-MCCIIEI0BATENBCKON, TBOPUECKOH U IPYTUX BUIAAX
JeATEeNbHOCTH; KpUTUIHOCTH MBIIIUICHNS, YMEHHS pacliO3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BEICKA3bIBAHNS, OTIMYATH THIIOTE3Y OT (aKTa,

[] KpeaTHBHOCTh MBIIUICHUS, MHUIIMATUBBI, HAXOTYMBOCTH, aKTHBHOCTH TIPU PEIICHUH AIreOpandecKux 3aaad.
2) MeTtanpeaMeTHbIe Pe3yJIbTAThI:
Peryastusabie YY /|
Ooéyuarowuecs nayuamces

[l QopMynHpoBaTh U yIACPKUBATH YUCOHYIO 3329y

[l BBIOMpATH JCHUCTBHS B COOTBETCTBHH C ITOCTABICHHOH 3aadeii M yCIOBHAMH €€ peann3ainy,



O

IJIAHUPOBATh MYTH JOCTHXKEHUS Lieel, OCO3HAHHO BhIOMpaTh Harbosee 3QeKTUBHbIE CIOCOOBI PEIeHUs YIeOHbIX U TIO3HABATEIbHBIX 33/1a4;

MpPeBUAETh YPOBEHb YCBOCHUS 3HAHUM, €TO0 BPEMEHHBIX XapaKTEepUCTHK;

COCTaBJIATH IUIAH U MOCIIEI0BATENIbHOCTh IEHCTBUH;

OCYIIECTBILITH KOHTPOIB 110 00pa3Ily 1 BHOCHTh HEOOXOJUMBIE KOPPEKTUBEL;

a/IeKBaTHO OLIEHUBATH MPABUIIBHOCTh HITH OIIMOOYHOCTD BBIMIOJTHEHUS Y4eOHO 3a/1aun, €€ 00beKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3SMOXKHOCTH €€ PEIIeHUS;

CIMYaTh COCO0 AEHCTBHUS U €TO Pe3yNbTaT C 3aJaHHBIM STATOHOM C LEIbI0 00HAPYKEHHSI OTKJIOHEHHH U OTIIHMYHIA OT STaJIOHA.

Oﬁyuammuec;l noayuam 603MONCHOCHb HAYUUMbCA

0

0

OIPEAEISTh 0CIEA0BATEIbHOCT IPOMEXKYTOUHBIX LEJIeH U COOTBETCTBYIOIIMX UM AEHCTBUN C Y4ETOM KOHEUHOI'O Pe3yJIbTara,
MpeBUAETH BO3MOXKHOCTH TIOJTYYEHHUSI KOHKPETHOTO Pe3yibTaTa [Py PellieHnH 3aa4;

OCYILIECTBIISATH KOHCTATUPYIOIIUN U MTPOTHO3UPYIOLINA KOHTPOJIb M0 PE3YNIbTATy U MO CIOCO0Y IEHCTBHS;

BEIIEIATH ¥ (POPMYITHPOBATH TO, YTO YCBOCHO H, UTO HY)KHO YCBOUTB, OIPENEISATH KAYECTBO U YPOBEHD YCBOCHHS;

KOHIICHTPHUPOBATH BOIIO JIJIS TIPEOIOICHHS HHTEIUICKTYATbHBIX 3aTPyJHEHUN M (PU3NIECKUX TPEISITCTBHH.

KommyHnukatuubie YY /|

Ooéyuarowuecs nayuamces

O

O

OpraHnu30BbLIBATH Y‘ICGHOC COTPYAHHUYICCTBO U COBMECTHYIO JACATCIIBHOCTD C YUUTEIICM U CBEPCTHUKAMU: ONIPECACIIATh LCIIN, PaCIPECACIIATh (I)yHKL[I/II/I M POJIM YYaCTHHUKOB;

B3aMMOJICHCTBOBATh M HAXOAUTH OOIIHE CITOCOOBI Pa0OTHI; pabOTaTh B IPyIIIE: HAXOIUTh 00IIee pelIeHHe U pa3peliaTh KOHPJIUKTHI Ha OCHOBE COTJIACOBAHMS
MO3UIMHI U yuéTa HHTEPECOB; CIIyHIATh MapTHEPA; HOPMYITUPOBAaTh, APIYMEHTHPOBATh U OTCTAUBATH CBOE MHEHHE;

MIPOTHO3UPOBATh BOSHUKHOBEHNE KOH(MIMKTOB MPU HATMYMH Pa3HBIX TOYEK 3PCHHUS;
pa3pemarb KOHGIUKTH Ha OCHOBE YIETa HHTEPECOB M O3UIIHNIH BCEX YIACTHUKOB;
KOOPAMHHUPOBATh U MPUHUMATh PA3JIM4HbIE IO3ULIMH BO B3aUMOJIEICTBUY;

apryMEHTHPOBAThH CBOIO MO3UIIHIO U KOOPAWHUPOBATH €€ ¢ MO3UIMAMHU NMAPTHEPOB B COTPYAHUIECTBE NIPH BEIPAOOTKE OOIIEro PEIeHNsI B COBMECTHOI eI TEbHOCTH.

06yltalou4uec;l noaydyam 603MOMNCHOCHIb HAYUYUMbCA

O

O

JIECTBOBATH C YUYCTOM NMO3ULINU APYTOro U YMETh COIJIaCOBbIBATH CBOU I[eflCTBPIH;

YCTaHaBJIMBATb U MOAACPKHNBATH HCO6XOZ[I/IMI>IC KOHTAKThbI C APYTUMU JIFOAbMU, BJIaACs1 HOPMAaMU U TEXHUKOM O6H.IGHI/I$[.

IMo3naBartesbuble YY]|



Obyuarowueca nayuamcs
[l caMOCTOSITEIHLHO BBIIEIATH U (POPMYITHPOBATH IO3HABATEIHHYIO IIENb;
[J UCHOJb30BaTh OOLIME MPUEMBI PEIIeHNS 3a/1aY;
[J IpHUMEHATH IIpaBUJIA U I10JIb30BAThCA HHCTPYKIUAMU U OCBOEHHBIMU 3aKOHOMEPHOCTSIMU;
[l OCYLIECTBIISITH CMBICIIOBOE YTCHHUE,
[] cosmaBaTh, IPUMEHATH U MPEOOPa30BLIBATH 3HAKOBO-CHMBOIUYECKUE CPEICTBA, MOJICIH U CXEMBI JIJIS PEIICHUS 3a/1a4;
[] CcaMOCTOSITETIbHO CTaBUTh IIENIH, BHIOMPATh U CO3J]aBaTh aJITOPUTMBI [Tl PEeIICHUs y4eOHBIX MaTeMaTHUSCKUX Mpo0IeM,;
[/ TMOHMMATh CYIIHOCTh AITOPUTMUYECKUX MPEAMUCAHUNA U YMETh IEUCTBOBATh B COOTBETCTBUH C MPEUIOKEHHBIM aITOPUTMOM;
[l MOHMMATh W MCIOJIB30BATh MATEMATHUECKUE CPECTBA HATISIIHOCTH (PHUCYHKH, YEPTEKH, CXEMBI U JIP.) TS WIUTFOCTPAIMH, HHTEPIPETALUH, apT'yMEHTAIIUH,

[l HaXOIUTH B Pa3IMYHBIX UCTOYHHUKAX MH(POPMALINIO, HEOOXOIUMYIO ISl PEHICHISI MAaTEeMaTHISCKHUX MTPo0IIeM, 1 IPEACTaBILIT €€ B MOHATHOU (opMe; MPUHUMATh
peIlIeHUE B YCIOBUSAX HEIONHOW ¥ H30BITOYHON, TOYHOH M BEPOSTHOCTHOW HH(pOPMAIIUH.

06ylmlomuec;l nojyuam 603mMO0HCHOCMb HAYUUMbCA
O YCTaHaBJIMBATh NPUYIUHHO-CIICACTBEHHBIC CBA3U; CTPOUTH JIOTUYCCKUE PACCYKACHUA, YMO3AKIIOUCHUA (I/IHI[YKTI/IBHLIC, JACAYKTUBHBIC U 11O aHaJ'IOl"I/II/I) " BBIBOJbI,

[l dhopMupoBath y4eOHYIO 1 OOIIENOIB30BATEIBCKYI0 KOMIIETEHTHOCTH B OOJIACTH UCTIOIB30BAHMS HH(POPMAIMOHHO—KOMMYHHUKAIMOHHBIX TexHoaorui (MKT-
KOMITETEHTHOCTH);

[ BuAETH anreOpanvecKyro 3a/iady B APYTUX TUCIUILTIHAX, B OKPY’KafoIIeH *KU3HH,

[ BBIIBHTATh TUIIOTE3HI MPH PEIICHUH YI€OHBIX 33134 M TOHUMATh HEOOXOANMOCTh UX TPOBEPKH;

[ IUIAaHHPOBATh W OCYIIECTBIATH JEATEIbHOCTh, HAIIPABICHHYIO Ha PeIIeHIE 3a]a4 HCCIIEA0BATEIECKOTO XapaKTepa;
[l BBIOMpaTh Hanboee palMoHAIbHBIE U 3P (EeKTHBHBIE CIIOCOOBI pEIICHUS 3a1ay;

[l uHTepnperHpoBath uHMOpManun (CTPYKTYPHUPOBATH, IIEPEBOANUTD CILTOLIHON TEKCT B TaOJHILY, TPE3EHTOBATh MOIYYCHHYIO HH()OPMAIIMIO, B TOM YHUCIE C TOMOIIBIO
HKT);

[ oueHWBaTh MHPOPMAIUIO (KpUTHYECKAs OIICHKA, OIIEHKA JJOCTOBEPHOCTH);

[l ycTaHaBIMBAThH MPUINHHO-CIEACTBCHHBIC CBSA3H, BEICTPANBATE PACCYKICHUS, 0000IICHHS

IIpenmeTHBIE pe3yJbTaThl OCBOCHHUS TPOrPaMMBI YI€OHOTO Kypca K KOHITy oO0ydeHus B 9 KJjacce:
Yuciia 1 BLIYUCJIEHUAA
CpaBHHBATh ¥ YIOPSI0YUBATH PAIMOHAIILHBIE U HPPAIMOHAIBHBIC YUCIIA.



BrimonHsTe aprudmMeTHyeckue IeiCTBHS ¢ palMOHAIFHBIMYU YHCIaMH, COYETasl YCTHBIC U ITMCbMEHHBIC TPUEMBI, BBITIOIHSITH BBIYUCICHHUS C UPPALMO HAJTbHBIMU
YHCIIAMH.
HaxoauTp 3HaYeHUs CTENEHEH ¢ LEBIMHU TTOKA3aTeNIsIMU U KOPHEH, BEIYUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHHH.
OKpyrasTh JEUCTBUTEIBLHBIC YHCIIA, BHITIOIHATD IPUKUIKY PE3YJIbTaTa BHIYMCICHHN, OLICHKY YHCIIOBBIX BBIPAYKCHUIA.
YpaBHeHMsI U HEPABEHCTBA
Pematp uHeliHbIE U KBAIPATHBIC YPaBHEHHSI, YPAaBHEHHS, CBOISAIINECS K HUM, IPOCTEHIINE TPOOHO-PAIIMOHATIBHBIC YPABHCHUSL.
Pemate cucTtemMbl IBYX JIMHEHHBIX yPaBHEHHI C IBYMSI IEPEMEHHBIMU M CHCTEMBbI IBYX YPaBHEHHI, B KOTOPBIX OJHO YPABHEHUE HE SIBIISICTCS JINH CHHBIM.
Pemate TeKCTOBBIC 3a7a4K ANTeOPAHYSCKUM CIIOCOOOM C MIOMOIIBIO COCTABIICHHSI YPABHEHUSI WJIM CHCTEMBbI IBYX YPABHEHHH C JIBYMsI IEPEMECHHBIMH.
[TpoBoAMTH MpOCTEHIINE UCCIICOBAHHS YPABHCHUN M CUCTEM ypaBHEHHIA, B TOM YHCIIC C IPUMEHEHHEM rpadMuecKuX MpeACTaBlIeHNH (yCTaHABIUBATh, HMEET
JIM YpaBHEHHUE WM CUCTEMa YPaBHEHUI PELICHHS, €CII UMEET, TO CKOJIBKO, U IPOYee).
Pemate nuHeliHbIC HEPAaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, N300pakaTh PELICHUE HEPABCHCTB HA YMCIOBOW MPSMOH, 3alIMChIBATh PELUICHHE C TOMOLIBIO
CHMBOJIOB.
Pemate crcTembl TMHEHHBIX HEPABCHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBaJPATHOE HEPABCHCTBO, H300paXKaTh PELICHHE CHCTEMbI HEPABEHCTB Ha
YHCIIOBOH MPSIMOH, 3aIMCHIBATh PEIICHHE C TOMOIIBIO0 CHMBOJIOB.
Hcnonb30BaTh HEPABEHCTBA MIPH PEIICHUU PA3IMYHBIX 33/1a4.
DyHKUUH
Pacrio3naBath yHKIMM N3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXeMaTH4YECKH PacIOIOKEHNE Ha KOOPANHATHOM IUIOCKOCTH T'paduKoB GYHKINH BUIA: Y= £X, V=
£x+b,y= fx,y=ax2+bx+c,y= x3, y= \x,y=|x| B 3aBHCHMOCTH OT 3HAYCHHMII KO>DDUIMEHTOB, OMUCHIBATH CBOHCTBA (yHKIHH CTPOUTH U H306PAKATH
CXeMaTH4YeCKH IpaduKu KBaAPATUYHBIX (DYHKIIMHA, ONMCHIBATh CBOWCTBA KBaAPATUYHBIX QYHKIMH 10 UX rpadukam.
Pacrio3naBaTh kBaJpaTn4Hy0 QyHKIHIO 110 (popMyIie, IPUBOANUTH IPUMEPBI KBAAPATUUHBIX (YHKIMH U3 peabHON )KU3HH, (PU3UKH, TECOMETPHH.
YuciioBbIe MOCT€T0BATEILHOCTH M MIPOTPeccHu
Pacrio3naBaTth apupMeTHYECKYIO H TEOMETPUIECKYIO IIPOTPECCHU TIPH Pa3HbIX CIIOCO0aX 3aaaHusl.
BBIMOTHATE BBIYMCIIEHUS C UCTIONB30BaHNEM (POPMYI N-TO WieHa apu(pMETHIECKON H TEOMETPUIECKON MPOTPECCHi, CYMMBI IEPBBIX N YICHOB.
N300paxath 4ieHbI MOCICI0BATEIFHOCTH TOYKAMH Ha KOOPAWHATHOM TJIOCKOCTH.
Pemiath 3amauu, CBsI3aHHBIC C YHCIOBBIMH MOCIIEA0OBATEIBHOCTSIMY, B TOM YHCJIE 3a[a4l U3 PEalbHOM KU3HH (C UCIOIb30BAaHUEM KaJbKYJIATOPA, MUPPOBBIX
TEXHOJIOTHIA).

BeposiTHOCTB U CTATHCTHKA
W3Bnekats 1 mpeoOpa3oBeIBaTH HHPOPMAIHIO, IPECTABICHHYIO B PA3JIMYHBIX HICTOYHUKAX B BUE TAOJIHII, TUarpamMM, rpaduKoB, TIPEICTABIAThH JaHHBIC B
BUjIe TaOuIl, 1uarpamm, rpadukoB. PemmaTe 3a1a4un opraHiM30BaHHBIM TIEpeOOPOM BAPHAHTOB, a TAKXKE C MCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUIT U
METO/IOB.
Hcronb30Bath onucaTeIbHbIC XapaKTEPUCTHKH [T MACCHBOB YUCIIOBBIX JTAHHBIX, B TOM YHCJIC CPEIHIE 3HAUCHUS U MEPbI PaCCEHBaHMUSI.
HaxoauTp 4acTOThI 3HAYEHHI M YaCTOTHI COOBITHUS, B TOM YHCJIE TIOJIB3YACh Pe3yabTaTaMH MPOBEACHHBIX H3MEPEHUH U HAOIIOICHUIA.
HaxoauTh BEpOSTHOCTH CIIy4ailHBIX COOBITHI B M3yYEHHBIX OIBITAX, B TOM YHCJIE B OIBITAX C PABHOBO3MOXHBIMHU 3JIEMEHTApHBIMH €O ObITUsIME. IMeTh
IpE/ICTaBICHUE O CIyYailHOW BEINYHHE.



2.CoaepxxaHue Kypca MaTeMaTHKH

IMoBTOpeHue Kypca airedpsl 8 kiaacca (1 gac)
KBanparnunas ¢pynkums (22 yaca).

®yukuus. Cpoiictea dpynkuuit. KsagpaTueiii Tpexunen. Pasnosxkenue KBagpaTHOrO TpexdwieHa Ha MHOKuTenH. DyHkius y = ax’+ bx + ¢, eé cBoiicTBa u
rpacduk. HepaBeHcTBa BTOPOY CTETICHU C OJTHOU TIepeMeHHOi. MeTo ] HHTepBaJIOB.

Lesb: paciiupuTh CBEACHUS O CBOMCTBAaX (DYHKIIHH, 03HAKOMHUTH O0YJAIOIINXCS CO CBOMCTBAMU M TpapUKOM KBaJpaTHYHON (PYHKIMH, CPOPMHPOBATH
yMEHHe pelaTh HepaBeHCTBA BU/A ax>+ bx + ¢>0 ax?+ bx + ¢<0, rae a | 0.

B Hauane Tembl cucTeMaTU3UpYIOTCs CBeACHUs 0 QyHKIHSX. [IOBTOPSIIOTCS OCHOBHBIE MOHATHS: (DYHKIHUS, apryMEHT, 00JacTh onpeneneHus (yHKIHH,
rpaduk. JlaroTcs MOHATHA O BO3PACTaHUU M YObIBAaHMM (YHKLUH, IMPOMEXYTKaxX 3HAKOIOCTOSIHCTBA. TeM cambIM co3jaercs 0a3a A YCBOCHMS CBOMCTB
KBaJpaTUYHOW M CTENEHHON (QYHKUMH, a Tarke JUIsl AajdbHeWlero yriayOneHus (pyHKUMOHAJIbHBIX MPEJICTABICHUN NMPU M3YYEHUM Kypca anreOpbl M Havall
aHausa.

HO[[FOTOBI/ITGHI)HBIM mraroM K M3y4CHHIO CBOMCTB KBaI[paTPI‘IHOﬁ (byHKIII/II/I ABJBICTCA TAKIKC paCCMOTPCHHUEC BOIIPOCA O KBAAPATHOM TPEXUICHC U €T0
KOPHX, BbIACIICHUN KBaJApaTa ABYWICHA U3 KBAJIPAaTHOT'O TPEXYJICHA, PA3JIOKCHUU KBAAPATHOTO TPEXUICHA HA MHOXKHUTCIIH.

U3ydenne KBaApaTHYHON (DYHKIINM HAYMHAETCS C PACCMOTPEHHMs (yHKIMH y=ax’, eé CBOHCTB M 0COOEHHOCTeH TpaduKa, a TakKe APYTHX YACTHBIX BUIOB
KBaJpaTHUHOH (QYHKIMH — (GyHKIHE y=ax’+n, y=a(x-M). DTH cBeJeHMS HCIONb3YIOTCA NMPH H3y4eHHH CBOICTB KBAJpPATHYHOH (yHKIMH OOIIEro BHIA.
BakHo, uTO6H 0Oydaromuecs MOHAMM, 4To rpaduk (GYHKIMH y = ax’+ bX + ¢ MoxkeT ObITh TOMydeH W3 Tpaduka QYHKIHH y = ax’C MOMOMIBI0 IBYX
NapaieNbHBIX  HepeHocoB. IIpuéMbl mocTpoenus rpaduka GyHKIHM y = ax’+ bx + ¢ oTpabaThIBalOTCS HA KOHKPETHHIX mpuMepax. IIpu sToM oco6oe
BHHUMaHUE CIEIyeT YACIUTh (GOPMUPOBAHHIO Y 00YUaAIOIIMXCS YMEHHUS YKa3bIBaTh KOOPAMHATHI BEPIIMHBI TapaboJibl, €€ OCh CHMMETPUH, HAaIIPABJICH € BETBEH

napaboJbl.

[Ipu n3ydyeHuu 3TON TeMbl AajbHEHIIee pa3BUTHE MOTyYaeT YMEHHE HAXOIUTh MO IpaduKy MPOMEXYTKHU BO3pacTaHus U yObIBaHUS (YHKIIMH, a TaKxKe
IIPOMEXYTKH, B KOTOPBIX QYHKIIHS COXPaHsET 3HaK.

dopMupoBaEe yMeHHil pelaTh HepaBeHCTBA BUAA ax>+ bx + ¢>0 ax’+ bx + ¢<0, rae a | 0, ocymecTBIseTCs ¢ OMOPOil HAa CBEAEHMS O Tpaduke
KBaZpaTu4HOW (yHKIMK (HampaBlieHHE BETBEH MapaboIibl ee pacnookeHHe OTHOCUTENbHO och OX).

O6yqafonmec:5[ 3HAKOMATCA ¢ METOJAOM HHTEPBAJIOB, C MIOMOIBIO KOTOPOr'0 peIIaroTCAd HECIIOKHBIC pallHOHAJIbHBIC HEPABEHCTBA.

OO6yyaromuecst 3HaKOMSTCSI CO CBOWCTBAMH CTEIEHHOM (YHKIIMK y=X"TIpH YETHOM M HEYETHOM HATypalbHOM IOKa3atele N..BBOIUTCSA IOHATHE KOPHS
N-ii crenenu. OOy4aroMecs: TOJDKHBI MOHMMATh CMBICK 3amuceil Buga 3727, J8l. OHM MOJY4arOT NMPEACTAaBICHHE O HAXOXKICHWH 3HAYCHHN KOPHS C
MTOMOIIBIO KAJTBKYJIATOPA, TPUUEM BBIpaOOTKA COOTBETCTBYIOIINX YMEHUM HE TpeOyeTcCsl.



YpaBHeHUs] 1 HEPABEHCTBA C 0/IHOI nepeMmenHoi (14 yacos).

Llenbie ypaBHEHUS. YpaBHEHUE C JBYMs IMEpeMEHHBIMU M ero rpaduk. CucreMsl ypaBHEHUH BTOpOiIl cTemeHu. PemieHune 3aad ¢ MOMOIIBIO CHCTEM
YpaBHEHHUI BTOPOI CTEIECHH.

Heas: cucremMaTu3upoBaTh U OOOOIIUTH CBEIEHHS O PEIICHUH IIeNBIX C OJHOW MepeMeHHOH, BripaboTaTh yMeHHE pemarh MPOCTEHUIINE CHUCTEMBI,
coJiepKalliie ypaBHEHHE BTOPOM CTENEHH C ABYMs [I€PEMEHHBIMH, U TEKCTOBBIE 33a7]auyl C ITOMOILBIO COCTABIECHUS TAKUX CUCTEM; BbIpa0OTAaTh YMEHHE pPeIIaTh
IIPOCTEUIINE CUCTEMBI, COAEPKALLME YPABHEHUE BTOPOH CTEIIEHU C IBYMS IIEPEMEHHBIMHU, U TEKCTOBBIC 3a7a41 C TOMOILBIO COCTABIICHUS TAKUX CUCTEM.

B sroli Teme 3aBepiiaercs H3ydeHUE DPALMOHAJIBHBIX YpPaBHEHHM C OJHOM mepeMeHHOW. B CBsi3M ¢ 3THUM NIPOBOAUTCS HEKOTOpoe 0000IIeHue u
yrinyOiieHue cBeleHui 00 ypaBHEHUSX. BBOJSATCS MOHATHS LENOTO pPAlMOHAIBHOTO YpaBHEHHS M ero creneHu. OOydaroliyecs: 3HAKOMSTCS C PEIICHHEM
ypaBHEHUI TPeTbel CTENEHU U YETBEPTOM CTEMEHU C MOMOINBIO PA3JIOKEHUS HAa MHOXKUTEIU M BBEACHHUS BCIOMOTATEIbHOU MepeMeHHO. MeToa pemieHus
yYpaBHEHUN TMyTeM BBEJCHUS BCIIOMOTATENBHBIX IEPEMEHHBIX OYIeT WIMPOKO MCIOIb30BaThCs JAbHEUIIEM TMPU PEIICHUH TPUTOHOMETPHUECKHX,
norapu(pMUUECKUX U JPYTUX BUJIOB YPAaBHEHUI.

B nanHOI Teme 3aBepliaeMCsl U3yYEHUE CUCTEM YpPaBHEHUH ¢ JBYMs. IepeMeHHbIMH. OCHOBHOE BHUMAaHME YAEIAETCS CUCTEMaM, B KOTOPBIX OJHO W3
ypaBHEHUHN INEpBOM CTeNeHHu, a Apyroe BTOpoil. M3BecTHBIN oOydaromuMmcs croco0 MOJCTAHOBKM HAXOJIUT 3/1€Ch JalibHEillllee NMPUMEHEHUE U 103 BOJISIET
CBOJIUTB PEIIECHUE TAKUX CUCTEM K PEIIECHUIO KBaIPaTHOIO ypaBHEHUS.

OsHakomiieHHe OOyYaroIuXcs € MpUMEpaMU CHCTEM YPaBHEHHUH C JByMs INE€pPEeMEHHBIMH, B KOTOPBIX 00a ypaBHEHMs BTOpPOH CTENEHH, JOJDKHO
OCYILECTBJISITHCS C IOCTATOYHON OCTOPOKHOCTHIO U OTPAaHUYMBATHCS MPOCTEUIIMMHU ITPUMEPAMHU.

[IpuBneyeHre U3BECTHBIX OO0ydaromMMcA TpadUKOB TMO3BOJSET MPHUBECTU MPHUMEPHl TpadUUecKOro peuieHus cucreM ypaBHeHHH. C MOMOIIbIO
rpaduyecKkux MpenCcTaBIeHUH MOKHO HArjsAHO MOKa3aTh OOyYarolIMMCS, YTO CHUCTEMBlI JBYX YpaBHEHHUIl C JIByMs NEPEMEHHBIMU BTOPOH CTENEHU MOTYT
UMETh OJIHO, J1BA, TPH, YETBIPE PEIICHUS UM HE UMETh PEIICHUN.

Pa3zpaGoTanHblil MaTeMaTHUECKHI anmmapaT MO3BOJISET CYLIECTBEHHO PAaCUIMPUTh KIIACC COJEP’KATEeNbHBIX TEKCTOBBIX 3ajlau, PEIlaeMbIX C MOMOLIbIO
CUCTEM yYpaBHEHHU.

YpaBHeHHsI U HePaBeHCTBA ¢ AByMsI nepeMeHHbIMH (17 yacoB).

HeJIBIBBIpa6OTaTB YMCHUC pCHIATH HpOCTCI\/'II_HI/Ie CHUCTCMBbI, COACPpKAIUEC YPABHCHUC BTOpOfI CTCIICHU C ABYMS NCPECMCHHBIMH, U HCPABCCTBA C ABYMSA
HepeMeHHLIMI/I.TeKCTOBBIe 3aJa4u C IMMOMOIINBIO COCTABJICHUSI TAKUX CUCTEM, BBIpa6OTaTL YMCHUE pPCUIaTh HpOCTefIIHPIe CHUCTEMBI, COJACpKAIINEC YpaBHCHHC
BTOpOfI CTCIICHU C ABYM NCPEMCHHBIMHU, U TCKCTOBLIC 3a/1a4U C IOMOMIIBIO COCTABJICHUSA TAKUX CUCTCM.

B nmanHO# Teme 3aBepiiiaeMcs M3Y4YCHHE CHCTEM YPaBHEHHM C IByMs. mepeMeHHbIMH. OCHOBHOE BHHUMAaHHE YACNSAETCS CHCTEMaM, B KOTOPHIX OJHO U3
ypaBHEHUH TEpPBOM CTENEeHH, a APyroe BTOpoul. M3BecTHBIN oOydarommmcsi crmocod MOJACTAHOBKM HAaXOJUT 37E€Ch JalIbHEWIee NMPUMEHEHHWE W TI03BOJISIET
CBOJIUTH peuieHue TaKUX CUCTEM K peLIEHUIO KBaJIpaTHOTO YpaBHEHHUSL.



OsHakomiieHHe OO0y4alOUIMXCS C NMPUMEpaMH CHUCTEM YpaBHEHHH C JBYMs INEpEMEHHBIMH, B KOTOpBIX 00a ypaBHEHHS BTOPOW CTEMEHH, JOJKHO
OCYILECTBJISITHCS C TOCTATOYHON OCTOPOKHOCTBIO M OIPaHNYMBATHCSI IPOCTEHIIMMHU TPUMEPAMHU.

[IpuBrneyeHre H3BECTHBIX OOYYalOIIMMCS T'paUKOB IMO3BOJSIET MPHUBECTH MPUMEPbl Ipaduueckoro pemeHus cucteM ypaBHeHHH. C MOMOULIBIO
rpaduuecKuX MPEACTABICHUN MOXHO HAIJIAJHO MOKa3aTh OOy4aroUIMMCS, YTO CHCTEMBI JBYX yYpaBHEHHUH C ABYMs NMEPEMEHHBIMH BTOPOH CTENEHH MOTYT
UMETh OJIHO, J1BA, TPH, YETHIPE PEIICHUS UM HE UMETh PELICHUN.

Omnpenensartp, SBISETCS JM Mapa 4YMCEN pelleHueM HepaBeHcTBa.M300paxkarb Ha KOOPAMHATHOM IJIOCKOCTM MHOXKECTBO TOYEK, 3aJaBacMoe
HepaBeHCTBOM. MutrocTprpoBaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBO PEIICHUNM CUCTEMbl HEPABEHCTB.

PazpaGoTanHblii MaTeMaTHUECKUI anmapaT MO3BOJIIET CYIIECTBEHHO PACIIMPHUTH KIACC COJIEPKATENbHBIX TEKCTOBBIX 3ajay, PEIIaeMbIX C MOMOIIBIO CHCTEM
YPaBHEHHUH.

Iporpeccun (15 gacos).

Apudmernueckas u reomerpuyeckas nporpeccud. Popmynbl N-ro wieHa U CyMMbl NEpPBBIX NYIEHOB Iporpeccud. beckoHeuHo yObIBaroIas
IrEOMETPUYECKAst IPOTPECCHUS.

Heab: nate NOHATHSA 00 apu(HMETHICCKON U TEOMETPUICCKON MPOTPECCHUIX KaK YUCIOBBIX MOCIEI0BATEIIBHOCTIX 0CO00TO BHIA.

[Ipy n3ydyeHuu TEeMbl BBOAMUTCS HOHSTHE IOCIENOBATEIbHOCTH, Pa3bsCHIETCS CMBICI TEpMUHA «N-H 4JIEH IOCJIEI0BATEIbHOCTU», BbIpadaThIBAETCs
YMEHHUE HUCIO0JIb30BaTh HWHAEKCHOE O0O3HAaYeHHE. DTH CBEJEHHs HOCAT BCIIOMOTATENIbHBIA XapakTep U HCIOJB3YIOTCA I M3ydeHHsl apudMeTHuecKod u
r€OMETPUYECKON ITPOTPECCUM.

Paborta ¢ ¢opmyramMu N-ro wieHa W CyMMBbI HEPBBIX N WIEHOB NPOTPECCHl, MOMHUMO CBOETO OCHOBHOTO Ha3HAYEHMs, MO3BOJSIET HEOIHOKPATHO
BO3BpAlIaThCs K BBIYMCIECHUSIM, TOXK/IE€CTBEHHBIM ITPe00pa3oBaHMsIM, PELLICHUIO YpaBHEHU, HEPaBEHCTB, CUCTEM.

PaCCManI/IBaIOTCH XapaKTCPpUCTUICCKUC CBOMCTBA apH(I)MeTquCKOﬁ n reOMeTpH‘IeCKOﬁ HpOFpCCCI/Iﬁ, YTO MO3BOJIACT paClIUPUTh KPYT NpCajiaracMbixX
3aaa4.

DeMeHTbl KOMOMHATOPUKH U Teopuu BepositHocTeii (13 yacos).
KomOunaropHoe npasuio ymHoxenus. [lepecranoBku, pazmenienus, couetanusi. OTHOCUTEIbHAs YaCTOTAa U BEPOSTHOCTh CIYyYalHOTO COOBITHS.

He.]'lb: O3HAaKOMUTH O6yanOH_[I/IXC$I CIIOHATUAMU MICPECTAHOBKU, PA3MCHICHUA, COYCTAHUA U COOTBCTCTBYIOIIUMHA (I)OpMyJ'IaMI/I JJI IoJcYeTa UX 4YuCia,
BBECTU IOHATHUSA OTHOCUTEIBHOIN YacTOTHI U BCPOATHOCTH CJ'Iy‘-IElfIHOl“O COOBITHSI.

W3yueHne TeMbl HauMHAETCS C PEILICHUs 3a/ad, B KOTOPHIX TpeOyeTcs COCTaBUTh T€ WMJIM HHbIE KOMOWHALIMU 3JIEMEHTOB H. MOJICUUTATBUX UYHUCIIO.
Pa3bsicHdeTcs KOMOMHATOPHOE MPaBUJIO YMHOKEHHUS, KOTOpOE€ HUCHOJHATCS B JajibHEHIIEeM Npu BbIBOAE GopMya uid NOJACYETa 4YMcia NEPEeCcTaHOBOK,
pa3MenieHuid U couetanuil. [Ipu m3yueHum naHHOrO MaTepuana HeoOXOOUMO OOpaTUTh BHHUMaHHE OOYYAIOUIMXCS Ha pa3iuuue MOHITUH «pa3MelleHHe» U
«COYETaHUE, chopMHUpOBaThH y HUX yMEHHE OIIPENEIATS, 0 KaKkoM BHJIE KOMOMHAaIHii 1591 (1 peub B 3aade.



B nmanHOW Teme oOydaromipiecsi 3HaKOMSTCS C HadaJlbHBIMH CBEIACHUSMH W3 TEOPUU BEpPOSTHOCTEH. BBOMATCS TOHATHS «CiaydailHO€ COOBITHEY,
OTHOCHUTEJIbHAS YacTOTa», KBEPOATHOCTh CIYyJailHOTO COOBITHS». PaccMaTpuBarOTCS CTATUCTUYECKUN U KIIACCHUECKHM TTOIXO0/IBI K ONPEACICHU 0 BEPOSTHOCTH
cllydaiiHOTo cOOBITHsA. BakHO 00paTuTh BHUMaHUE OOYUYAIOMIMXCS HA TO, YTO KJIIACCHYECKOE OIMpPENEICHUE BEPOSITHOCTH MOXHO MPUMEHSATH TOJBKO K TaKHM
MO ACISIM peaJIBHbIX CO6BITHI>'I, B KOTOprX BCC UCXOIbI ABJIAKOTCA paBHOBOSMO)KHLIMI/I.

Hrorosoe nosropenue (20 yac).

Heas: [ToBTopenue, 0600mEeHNE U CUCTEMATU3AIMs 3HAHNH, YMEHUI ¥ HABBIKOB 32 KypC aireOpsl OCHOBHOM 0011e00pa30BaTEeNbHOM IIKOJIBI.

3. TemaTnueckoe INJIAHUPOBAHUE

Ne ni/m Tema ypoka Kosecrso
4acoB
IToBTOpEeHUE 1 [1IKOJIBHBIN YPOK
KBagpaTuunas pyHkuus 22
1 @yHkuus, 001acTh onpeaeneHus U 001acTb 3HaYCHUS (PYHKLIUU 2 [IIkonpHBINA YPOK
2 CaoiicTBa (hyHKIUH. 3 [IkoIBHBIN YPOK
3 KBazpaTHbIil TPEXWIEH U €r0 KOPHU 2 IIIKOJIBHBIN YPOK
4 Pa3noxeHne KBapaTHOTrO TPEXWIEHAa Ha MHOKUTEIH. 2 [IIkoaBpHBIN YPOK
5 KonTpoabnasi padora Nel. @yHKIMHU U UX CBOICTBA. 1 [IIKOJIbHBIN YPOK
6 dyHKIHs y=ax’, ee rpaduK U CBOICTBA. 2 IIIxonBHBIN YPOK
7 rpaﬂ\uwu chyvmenuin v=ax2+n . v=alx-m)? 2 HTKoJIbHBIN YPOK
8 [TocTpoeHue rpaduka KBapaTUYHON QYHKIHMH. 4 [IIkoaBpHBIN YPOK
9 Crenennas ¢yukiusi. Kopens N-if crenenu 3 [[IxoJIbHBIN YPOK
10 Kontpoabnas padora Ne2. Kpagparuunasi pyHkuus u ee rpaduk. 1 [ITKOJIBHBIN YPOK
YpaBHeHHs U HEPABEHCTBA C O{HOM NepeMeHHOI 14

11 Ilenoe ypaBHEHHE U €r0 KOPHU 4 [IkoabHBIN YPOK
12 Jpo0GHble paioHaIbHble YpaBHEHUS 4 [ITKOJIBHBIN YPOK
13 Pemienue HepaBeHCTB BTOPOM CTENEHU C OJHON MEPEMEHHON 3 I[IxonpHBIN YPOK
14 PenreHne HepaBEeHCTB METOJIOM MHTEPBAJIOB. 2 [ITKOJIBHBIN YPOK
15 KourtposbHas pagora Ne3. YpaBHeHHsI H HEPABEHCTBA C OHOIi MepeMeHHOM. 1 [IIKOJIBHBIN YPOK
YpaBHeHNs U HEPABEHCTBA € ABYMSI lepeMeHHbIMH 17 [konapHBIN YpOK




16 VYpaBHeHUs ¢ IBYMS IEPEMEHHBIMH U €T0 Tpaduk 1 [IIxonpHBIN ypOK
17 I'paduueckuii ciocoO pemeHrs CUCTeM YpaBHECHU I 2 [lIxonpHBIN ypOK
18 Pemienue cucrem ypaBHEHUN BTOPOM CTEIIEHU 4 [[TxonpHBIN yPOK
19 Pelienue 3a7a4 ¢ IOMOIIBIO CUCTEM YpaBHEHHiI BTOPOii CTeneHu 3 IIxombHbIH YPOK,
npodopueHTarys
20 HepaseHcTBa ¢ 1ByMs IEpEMEHHBIMU 3 [IIKOJIBHBIN YPOK
21 CucremMbl HEpaBEHCTB C JIByMsI IEPEMEHHBIMU 3 [IIKOJIBHBIN YPOK
22 KonTpoabnast paGora Ne4d. YpaBHeHuUsI 1 HepaBeHCTBA € IBYMS IlepeMeHHO| 1 [IIKOJIBHBIN YPOK
ApudMeTHYECKAsA M reoMeTpUYeCKasi IPOrpeccuu 15
23 [TocnenoBarensHOCTH 1 [IIKOJIBHBIN YPOK
Onpenenenue apupmerndeckoit nporpeccun. @opmyia N-ro wieHa apuPpMeTHIecKoil 3 IIIkonpHBIN YPOK,
24 IIPOrpecCuut npoopueHTaIus
25 ®opmyna cyMMBl N 4JIEHOB apu(PMETHUECKON TPOrPeECCUU 3 HIxompHBIH YPOK,
npodopueHTaIMs
26 KonTtponbHas pabota Ne5 . Apudmernueckas nmporpeccus 1 [IIkonpHBINA YPOK
Omnpenenenue reomerpuyeckoi nmporpeccuu. opmyna N-ro yieHa reoMeTpUIecKon 3 [IIxonpHBIN YPOK,
27 MIPOTPECCUU npodopueHTaUs
28 @opmyna CyMMBI IIEPBBIX N YWIEHOB T€OMETPUYECKOM IIPOrPECCUU 3 HIkonbHEIH ypOK,
npodopueHTaIUs
29 KonTtponsHas padora Ne6. ['eomerpuueckas nporpeccus 1 [IxobHBIH YPOK
JJieMeHThl KOMOMHATOPUKHU U TEOPHH BepOSITHOCTei 13
30 [Ipumepsl KOMOMHATOPHBIX 3a/1a4 2 [IIKOJIBHBIN YPOK
31 [lepectanoBkH 2 [konapHBIN YpOK
32 Pasmemenus 2 [koapHBIN YpOK




33

Coueranus

[[IxonpHBIN ypOK




OTHOCHTENBLHASA YacTOTa CJ'Iy‘lElﬁHOl"O COOBITHUS

[lIxonpHBIN ypOK

34

35 BeposTHOCTh paBHOBO3MOKHBIX COOBITHIA 2 [IIk0JIBHBIN YPOK
36 K/p Ne7 DyieMeHThI KOMOMHATOPHKH U TEOPHH BEPOSITHOCTH 1 [[TxonpHBIN yPOK

IToBTOpPEHME 20
37 Brruucnenus 2 [IIKOJIBHBIN YPOK
38 ToxnecTBeHHbIE TPe0Opa3oBaHUs 2 [IkonapHBIN YPOK
39 VYpaBHEHHUS U CUCTEMbI YPABHEHUI 2 [IIKOJIBHBIN YPOK
40 HepageHcTBa ¢ 01HOM NTEpEMEHHON 2 [IIKOJIBHBIN YPOK
41 HepaBeHcTBa ¢ 1ByMsl IEPEMEHHBIMU U UX CUCTEMBI 2 [IIKOJIBHBIN YPOK
42 OyHKIMH 2 [IIKOJIBHBIN YPOK
43 ApubmMernyeckas mporpeccus 2 [IkoIpHBIN YPOK
44 ['eomeTpuueckas nporpeccus 2 [IkoapHBIN YPOK
45 DneMeHThl KOMOMHATOPUKHU M TEOPHH BEPOSTHOCTEH 2 [IIkoIBpHBIN YPOK
46 HTorosasi KOHTpOJbHAs padoTa 2 [IIkoaBpHBIN YPOK
Hroro: 102
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