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HHOACHUTEJBbHAA 3AIINCKA

Pabouasmnporpamma no yue6HoMy npenmery Ainredpa u ['eomerpus mys 9 kiacca cocTaBiieHa

Ha OCHOBC CIICAYIOIINX JOKYMCHTOB:



1. ®enepanpubiii 3akoH OT 29.12.2012 Ne 273-®3 «0O06 o6pa3zoBanun B Poccuiickoi
®denepannn» (C IBMEHEHUSIMU U JIOTIOJIHEHUSIMU );

2.DenepanbHBIA  TOCYAAPCTBEHHBIM  00pa3oBaTENbHBIA  CTaHAAPT OCHOBHOTO  OOIIETO
o0Opa3oBaHUs, YTBEPXKICHHBIM MpUKa3oM MUHHCTEpCTBa 00pa3oBaHUS W Hayku Poccuiickoi
Oepnepannu ot 17.12.2010 Ne 1897 (c u3MeHEHUSIMU U TOTIOJIHECHUSIMHU );

3. ABtopckas mporpamma: Anredopa. COOpHHK pabouux mporpamm. 7-9 Kiaccel: mocoOue st

yuuTenei oomeodpazoBaTenbHbIX opranusanuii / coct. T.A.BypmuctpoBa. — M.: [IpocBemnienue,
2014;

4. ABtopckas mnporpamma: ['eomerpus. PabGounme mnporpammbl. 7-9 kjaccel: mocobOue s

yuuTeneil oomeoOpa3oBaTenbHbIX yupexaenuit / coct. T.A.Bypmucrposa. — M.: [Ipocsemenue,
2014.

5. OcHoBHOM y4yeOHUK: AnreOpa.9 kiacc: yueOHUK A 00IIe00pa3oBaTelbHbIX OpraHU3alui C
NprIoKeHWeM Ha 3yekTpoHHOM Hocutene /[HO.H.Makaperues, H. I'. Munmrok, K.1.Hemkos,
C.B.CyBopoga]; mox pen. C.A.TenskoBckoro. — 3-e uzn. M.: [Ipoceemenue, 2014 — 256 c.

6. OcnoBHOi yueOHmK: ['eomerpus. 7-9 kiaccel: y4eOHHMK Uit 00IIE00pa30BaTEIbHBIX
OpraHmM3alii ¢ TpwiokeHneM Ha dnekTpoHHoOM Hocurene/[JI.C.Atanacsn, B.®D.byry3os,
C.b.Kanomues u np.]/ — 3-¢ u3a. M.: [Ipocsemenue, 2014. — 383c.

Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4eOHOI0 NMpeaMeTa



[IporpaMmma  o0ecrnieunBaeT  JOCTH)KEHHE — CIEAYIOIIUMX  Pe3yJbTaTOB  OCBOEHUS
00pa3oBaTeNbHON IPOTPaMMbI OCHOBHOT'O OOIIIEro 00pa30BaHMS:

JUIHOCTHBIE:

1) chopMUPOBAaHHOCTb OTBETCTBEHHOIO OTHOUIEHHWS K YYEHHMIO, TOTOBHOCTb U
CHOCOOHOCTH O0Y4YaroLIMXCs K CaMOPa3BUTHUIO U caMOOOPa30BaHMIO HA OCHOBE MOTHMBALIUU K
o0Oy4yeHMI0O M IIO3HAHUIO, BBIOOPY JajbHeWniero oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKU B
mupenpodpeccuii U MpPo(PEeCCHOHANBHBIX  MPEINOYTCHUH, OCO3HAHHOMY  IOCTPOCHUIO
WHAMBUAYaAJIbHON 00pa30BaTeIbHOM TPAEKTOPUM C YYETOMYCTOMYMBBIX I103HABATEIbHBIX
HUHTEPECOB;

2) chopMHUPOBAaHHOCTH LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MTPAKTHKH;

3) cpopMHpPOBAaHHOCTP KOMMYHHMKATHBHOM KOMIETEHTHOCTM B  OOLIEHUH U
COTPYAHUYECTBE CO CBEPCTHUKAMHM, CTAPIIMMHU M MJIaIIINMH, B 00pa30BaTeIbHOM, OOIIECTBEHHO
10JIE3HOH, y4eOHO-HCCIIe10BaTENIbCKON, TBOPUECKON U APYTUX BUIAX JIE€ATEIbHOCTH;

4) yMeHue CHO, TOYHO, FPAMOTHO M3J1araTh CBOM MBICIH B YCTHOW M NMHUCbMEHHOW peuH,
IIOHUMATh CMBICII ITIOCTABJIECHHOMN 3aJa4M, BBICTPAaUBAaTh apIyMEHTALMIO, IIPUBOJNUTE IIPUMEPHI U
KOHTPIPUMEDHI.

5) chOpMHpPOBAHHOCTh KOMMYHHMKATHBHOW  KOMIIETEHTHOCTH B  OOIICHUU U
COTPYAHUYECTBE CO CBEPCTHUKAMU, CTAPIIMMH M MIIAJIIIIUMHU, B 00pa30BaTeIbHON, O0IIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeI0BATENHCKOM, TBOPUYECKOUN M IPYTrUX BUIAX NEATEILHOCTH;

6) KPUTUYHOCTb MBINUICHUA, YMCHUC PpPacCllO3HABATh JIOTUMYCCKHW HCKOPPEKTHBIC
BBICKA3bIBAHUS, OTIIMYATE TUIIOTE3Y OT q)aKTa;

7) KpeaTUBHOCTb MBIIUICHUS, UHUIMATUBA, HAXOAUYHUBOCTh, AKTUBHOCTH MPHU PEUICHUH
anreOpanvecKux 3ajady;

8) yMeHHe KOHTPOJMPOBaTh IMpOLECC U pe3yabTaT Yy4eOHOW MaTeMaTHYecKOu
JESATEIILHOCTH;

9) cnocoOHOCTh K SMOLMOHAIBHOMY BOCIPHUSTHIO MaTeMaTHUYECKUX OOBEKTOB, 3ajad,
pELICHUH, pacCyKICHU.

MeTanpeaMeTHbIC:

1) yMeHHe caMOCTOSTEBHO IIAHUPOBATh ATBTCPHATUBHBIC MYTH TOCTIIKEHUS IIEJICH,
OCO3HAHHO BBIOMpATh Hanboee 3(PpPeKTUBHBIE CTIOCOOBI pelIeHHs YUeOHBIX U TTO3HABATEIBHBIX
3a1ad4;

2) yMeHHEe OCYLIECTBISTh KOHTPOJb MO Pe3yNbTaTy U MO CHOCco0y AeUCTBUS HAa YpPOBHE
MPOU3BOJIHLHOTO BHUMAHHUS U BHOCUTh HEOOXOIUMbIE KOPPEKTUBHI;

3) yMeHHWe aJeKBAaTHO OIICHHBATh MPAaBUIBHOCTh WM ONIMOOYHOCTH BBITOIHEHHS
yueOHoI 3a1aun, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ PEIICHNUS;



4) 0cO3HAaHHOE BJAJCHHE JIOTHUYECKHUMHU JICUCTBUSIMU  ONpENCICHUS TOHSITHUH,
00001IeHNs, YCTAHOBJICHUS AHAJIOTUH, KIACCU(PUKAIMA HAa OCHOBECAMOCTOSATEIHHOTO BBIOOpA
OCHOBaHUH U KpUTCPUCB, YCTAHOBJICHUA POAOBUIOBBIX CBHSCﬁ;

5) yMeHHE YCTaHABJIHMBATh IPUUYUHHO-CIIC/ICTBEHHBIC CBSI3M; CTPOUTH JIOTMYECKOE
paccyJieHue, yMO3akiItoueHue (MHIYKTUBHOE, JETYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJIBL;

6) YMCHHE CO3[aBaThb, IIPUMCHATH U Hp606pa30BI>IBaTB 3HaAaKOBOCHMBOJIMYECKUEC
cpeacrBa, MOACIN U CXEMBbI IJId PCUICHUA y‘Ie6HBIX 1 IMO3HaBaTCJIBHBIX 3aJa4,

7) yMEeHHE OpPraHU30BBIBATh YUYEOHOE COTPYJHHYECTBO M COBMECTHYIO JICATEIBHOCTDH C
YUUTEIIEM U CBEPCTHHKAMHM: OTPEACIATh LENH, paclpeieieHne GYHKIUNA U poield y94acTHUKOB,
B3aMIMOJICHCTBHE W OOIIME CIOCOOBI pa0OTHI; YMEHHE PadOTaTh B TPYIIE: HAXOIUTH OOIIee
peuieHue U pa3pemaTbKOH(IMKTEI HA OCHOBE COTJIACOBAHUS TO3WIMKA M y4€Ta HUHTEPECOB;
CIIymiath naptaépa; GopMyIupoBaTh, apryMEHTHPOBATh U OTCTaWBaTh CBOE MHEHUE;

8) chopMUPOBaHHOCTHh Y4EOHOH M OOIICTIOIB30BATEIBLCKON KOMIICTEHTHOCTH B O0JIACTH
UCTIOJIb30BaHUs HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TexHonorui (MKT-komnerenTHOCTH);

9) mepBOHAUYANBbHBIE MPEACTABICHHUS 00 HIEAX W O METOJaX MAaTeMaTHKH Kak 00
YHUBEPCAIBHOM SI3bIKE€ HAYKHU U TEXHUKH, O CPEJICTBE MOJCIMPOBAHUS SIBJICHUHN U TIPOLIECCOB;

10) ymeHue BUAETh MaTeMaTUYECKYIO 337ady B KOHTEKCTE€ MPOOJIEMHONW CHUTyaluu B
JIPYrUX TACHUIUINHAX, B OKPYXKAIOLIEH KU3HH;

11) ymeHue HaxoAMThb B pa3lIMYHBIX HMCTOYHHMKAX HHGPOpPMALNIO, HEOOXOAUMYIO s
pelIeHnsT MaTeMaTHYeCKuX NpoOieM, M NPeACTaBIsATh €€ B IMOHATHOM (opme; MPUHUMATh
pelIeHrE B YCIOBUSAX HEMOJHON U N30BITOYHOM, TOYHOH M BEPOSITHOCTHOW MH(OpMaLInu;

12) yMeHue MOHMMATh W MCIIOJIB30BaThb MaTeMaTHMUYECKHE CpPEJCTBAa HAarJsIHOCTH
(PUCYHKH, YEPTEXHU, CXEMBI U Jp.) IS WILTIOCTPALIUH, HHTEPIPETAlluU, apryMEHTaI1H;

13) YMCHHUEC BBIABUI'daTb THUIIOTE3bl IIpU PCHICHUUN y‘le6HHX 3aga4y M IIOHHMMAaTb
HCO6XO,I[I/IMOCTI> UX IIPOBCPKH,

14) YMCHHUEC NPUMCHATL UHAYKTUBHBIC U NCAYKTHBHBIC CIIOCOOBI paCCYX(HCHHﬁ, BUIACTH
Pa3JIMYHBIC CTPATCTUHN PCUICHUA 3a1aY,

15) IMOHUMAHUEC CYIIHOCTHU AJITOPUTMHYCCKUX HpeI[HI/ICElHI/Iﬁ U YMCHUC JIENICTBOBaTh B
COOTBCTCTBUH C TPCAJIOKCHHBIM AJITOPUTMOM;

16) ymeHue caMOCTOATEIbHO CTaBUTh LIE€NH, BHIOMpPATh M CO3[aBaTh AJITOPUTMBI IS
peleHus yueOHbIX MaTeMaTHUECKUX MpooieMm;

17) ymMeHHe IUIaHUPOBAaTh M OCYIIECTBIIATH JEATEIbHOCTh, HAIIPABJIECHHYIO Ha pElICHHE
3a/1a4 UCCIIEI0BATEIbCKOrO Xapakrepa.

NpeaAMETHbBIC:

1) ymeHue paboTath ¢ MaTEeMaTHYECKUM TEKCTOM (CTPYKTYpUpPOBaHWE, HW3BJICUCHUE
HeoOXoaumMor uWH(}OpMAIMK), TOYHO M TPAMOTHO BBIpAXaTh CBOWMBICIM B YCTHOM U
5



MACbMEHHOW peYM, NMPUMEHSSI MAaTEMaTUYECKYI0 TEPMHUHOJIOTHIO U CHMBOJMKY, MCIOJb30BaTh
pa3iN4YHbIC SI3BIKM MAaTEMATHUKH(CIOBECHBIN, CHMBOJIMYECKUH, rpaduueckuii), 0OOCHOBBIBATH
CYXKICHUSI, POBOJUTH KJIACCU(UKAIIHIO, IOKA3bIBATh MATEMATUYCCKUE YTBEPKICHHUS;

2) BmajgeHue Oa30BbIM NOHSATHIHBIM allapaToM: HMETb NPEACTABICHHE O YHUCIIE,
BJIAJICHHE CHUMBOJBHBIM SI3BIKOM  aiureOpbl, 3HAHWE DSJIEMEHTApHBIX (YHKIHOHAIHHBIX
3aBHCUMOCTEH, (OpMUPOBAHHE TMPEACTABICHUNA O CTAaTHCTUYECKUX 3aKOHOMEPHOCTSIX B
peaJbHOM MHUpPE M O Pa3IUYHBIX CHoco0ax HX HU3ydeHHs, 00 OCOOCHHOCTSIX BBIBOJIOB H
IIPOTHO30B, HOCSIINX BEPOSATHOCTHBIN XapakTep;

3) yMeHue BBINOJHATH anredpanyeckue NpeoOpa3oBaHUS PALMOHAIBHBIX BBIPAXKECHUH,
OPUMEHATh MX JUI PEIICHHs MaTeMaTHYeCKUX 3a/1ady M 337134, BO3HMKAIONIUX B CMEXHBIX
y4eOHBIX ITPeaAMETax;

4) yMeHue 1noib30BaThCsl MaTEMaTUUECKUMU (DOPMYJIaMU M CAMOCTOSITENIbHO COCTABJIATH
(GopMyJibl 3aBUCHUMOCTEN MEXIYy BEJIMYMHAMH Ha OCHOBE OOOOIIEHMS YAaCTHBIX CIIy4aeB U
JKCHEPUMEHTA;

5) yMeHue pemaTh JUHEHHBbIE M KBaJpaTHbIE ypaBHEHUS U HEPABEHCTBA, a TaKkKe
NPUBOAMMBIE K HHUM YpaBHEHHs, HEPaBEHCTBA, CHCTEMBI, MPHUMEHATh Tpaduueckue
IPEACTABICHUS Ul PEIICHUS U MCCIEAOBaHUS YPaBHEHUW, HEPABEHCTB, CUCTEM; IIPUMEHATH
MIOJIyYEHHBIE YMEHUS [UIs PELICHU 3a1a4 U3 MATEMaTUKH, CMEKHBIX IIPEIMETOB, [IPAKTUKH;

6) oBiazeHue CUCTEMON (YHKUIMOHAIBHBIX MOHATHH, (PYHKIHMOHAJIBHBIM S3bIKOM U
CHUMBOJIMKOH, yMEHHE CTpPOUTh Tpapuku (QYHKIUI, ONHMCHIBATh HUX CBOWCTBA, MCIOIH30BaTh
(byHKIMOHATBHO-TpadUUecKre MPeCTaBICHUS Ul ONMCAHKS U aHAJIN3a MaTeMaTUYeCKUX 3a7a4
Y peajbHBIX 3aBUCUMOCTEN;

7) OBJIaACHUC OCHOBHBIMH criocodoamMu MNpEACTaBJIICHHUA W aHalin3da CTATUCTUYCCKUX
JaHHBIX; YMCHHUC PCHIATDb 3a/1a41 Ha HAXOKACHHUEC YaCTOThI UBECPOATHOCTHU CJ'Iy‘-IElfIHHX CO6BITPII>1;

8) YMCHUC NPUMCHATH U3YUCHHLBIC NIOHATUSA, PE3YJIbTAThl U METOJBI IIPU PCILICHHUU 3a1a4
N3 Ppa3IMYHBIX pa3aCiiOB KypCd, B TOM HYHCIIC 3a4da4, HEC CBOIAMIUXCA K HCIIOCPCACTBECHHOMY
MPUMCHCHUIO U3BCCTHLIX aJITOPUTMOB.



Conep:xxanmne y4eOHOI0 nmpeamera

Anredpa 9 kaacc
IToBTOpenne 3uaca
Pa3nea 1. CpoiictBa pynkumii. Kagparnunas pynkuus (22 yaca)

Oynknus. CroiicTBa pynkumii. KBagparasiii TpexuieH. PaznojkeHne KBaapaTHOro TpexwieHa Ha
MHO)HUTENH. OyHKUIHUS y = ax? + bx + ¢, e¢ croiicTBa u rpaduk. HepaBeHCTBa BTOPOU CTETICHH C
OJHOI epeMeHHOM. MeTo1 UHTEPBAJIOB.

Heab: pacmupuTh CBEJICHUS O CBOMCTBaX (DYHKIIMH, 03HAKOMHUTH O0OYUYAIOIIUXCSI CO CBOWCTBAMU

U rpaduKOM KBaapaTuyHOU (QYyHKIIMHU, CPOPMUPOBATH YMEHHUE peliaTh HEPaBEHCTBA BUIA ax® +
2

bx + ¢ =0 ax” + bx + ¢ rae a#0.

B Hagaiie TeMBI CUCTEMATH3UPYIOTCS CBEICHUS O PYHKIHSIX. [IOBTOPSIFOTCS OCHOBHBIC TIOHSTHS:
GbyHKIMS, apryMeHT, 00J1acTh onpeneiaeHus QyHKuuu, rpaduk. J1aroTcs mMOHATUS O BO3pAaCTaHUU
¥ yObIBaHUH (DYHKIIUH, TIPOMEKYTKAX 3HAKOTIOCTOSTHCTBA. TeM caMbIM co3aercs 0a3za Jiis
YCBOEHHUS CBOMCTB KBAaJPAaTUYHON U CTETIEHHON (PYHKIINIA, a TaKkKe Ui JaIbHEUIIEro
yrayonenust pyHKIMOHAIBHBIX MIPEICTABICHHUNA MTPH H3YUCHUH Kypca anreOpbl M Hadayl aHaIu3a.

[ToArOTOBUTENBHBIM IIArOM K U3YYEHHIO CBOWCTB KBaIPATHUHON (QYHKIIMU SIBJISIETCS TaKkKe
paccMOTpEeHHUE BOMPOCaA O KBAAPATHOM TPEXWICHE U €r0 KOPHSX, BBIJICTICHUH KBaJApaTa JIBY4JICHA
Y3 KBaJPATHOTO TPEXWICHA, PA3JIOKEHUU KBAAPAaTHOTO TPEXWIEHA HA MHOKUTEIIH.

V3yueHne KBagpaTHIHON GYHKIIMH HAYHHACTCS C PACCMOTPEHNs QYHKIIHN y=ax’, eé CBOMCTB I
0coOeHHOCTEHN rpadgnKa, a TaKKe JPYTUX YaCTHBIX BUOB KBaJAPATUYHON QYHKIMH — QYHKIUU
y=ax’+n, y=a(x-M)°. DTH CBEICHNS UCIIONB3YIOTCS [PU H3YUYEHHH CBOMCTB KBAPATHIHOI
¢byHk1MK ob1iero Buja. Baxxno, yToObl 00yJaromuecs MOHsUIN, 4TO rpapuK QyHKIUU Y = ax’ +
bX + ¢ MOKET GBITH TOMyYeH 3 rpaduKa GYHKIMHK y = ax” ¢ TOMOIIBIO JBYX MAPaIeIbHBIX
nepeHocos. [Ipuémsl noctpoenus rpaduka pyHKINN y = ax’+bx +c 0TpabaThIBAIOTCS HA
KOHKpPETHBIX npuMepax. [Ipu 3ToM ocoboe BHUMaHME ClleAyeT yAeIUTh (OPMUPOBAHUIO Y
o0y4aromuxcsi yMEHUs yKa3blBaTh KOOPIMHATHI BEPIIKHBI 1apaboIibl, €€ 0OCb CHMMETPHH,
HarpaBJieHUe BeTBel mapaboJibl.

[Tpu u3ydyeHuu 3Toi TeMbl JaNbHENIIee pa3BUTHE MOJy4aeT YMEHUE HaXOAUTh 10 rpaduky
POMEXYTKH BO3PACTaHMs U YOBIBAaHUS (DYHKIIUH, a TAKXKE MPOMEXKYTKH, B KOTOPBIX (DYHKITHS
COXpaHseT 3HaK.

. 2 2
dopmupoBaHrue yMEHUH periaTh HepaBeHCTBa BUAa ax” + bx + c=0 ax” +bx +crae a #0,
OCYIIIECTBIISIETCS C ONIOPOM Ha cBeZieHHsl 0 TpaduKke KBalpaTUUHON PyHKINU (HampaBieHHe
BETBEH MapaboIIbl ee pacioioKEeHNe OTHOCUTEIBHO och OX).

O6yqaloumec;1 3HAKOMSATCA C MCTOAOM MHTCPBAJIOB, C TIOMOIIIBIO KOTOPOI'O pCIIAOTCA
HECJIIOXKHBIC pallMOHAJIbHBIC HCPAaBCHCTBA.

O6yan01u1/Iec;1 3HAKOMSITCSI CO CBOMCTBAaMU CTEIIEHHOM (I)YHKI_II/II/I y:Xn IIpru 4CTHOM U HCUCTHOM
HaTypaJlbHOM IIOKA3aTeJIC N.. BBO)II/ITCSI IIOHATHUEC KOPHA N-¥M CTEIICHU. O6yqafom1/1ecs1 JOJIKHBI

3/ 4
MIOHUMATh CMBICIT 3aITUCEeH BUIA 27 N8l Ouu nonyuaror npeacTaBieHue 0 HAXOKICHAN
3HaYeHUU KOPHS C MOMOILBIO KaJIbKYJISATOpPa, IPHYEM BBIPA0OOTKA COOTBETCTBYIOIIUX YMEHUI HE
Tpedyercs.

Pa3nen 2. YpaBHeHHsI H HEPABEHCTBA ¢ OHOI mepeMeHHOii (14 yacoB)



Llenbie ypaBHeHUS. Y paBHEHHE C IBYMs IEPEMEHHBIMH U ero rpaduk. CucteMbl ypaBHEHHMA
BTOpOH cTeleHu. Pemienue 3a1a4d ¢ NOMOIIBIO CUCTEM yPaBHEHUH BTOPOU CTEIICHHU.

Hesb: cucteMaru3upoBaTh U 0000IIUTE CBEICHHSI O PEILIEHUH LIENIbIX C OJHOM IepeMeHHOH,
BripaboTath ymMeHue pemaTth NpocTeiinme CUCTEMBI, COJIepKalllue YpaBHEHUE BTOPOIl CTENEHH €
JBYMsI IEPEMEHHBIMU, U TEKCTOBBIE 3a/1a4H C IOMOIIBIO COCTABIICHUS TAKUX CUCTEM;
BbIpa0OTaTh YMEHHUE PELIaTh IPOCTEUILINE CUCTEMBI, COJIEPKALIE YPABHEHHE BTOPOM CTEIIEHHU C
JBYMsI IEPEMEHHBIMH, U TEKCTOBBIE 3a/1a4H C IOMOILBIO COCTABIICHUS TAKUX CUCTEM.

B 31011 TEME 3aBepIIaETCS U3YyUEHNE PALMOHAIBHBIX YPAaBHEHUH C OJJHOM NEpeMEHHOM. B cBA3n
C 3TUM MIPOBOAUTCS HEKOTOpOE 00001IeHne U yriyOseHe cBeieHui 00 ypaBHeHUsIX. BBogsaTcs
MOHSITHS [IEJIOTO PAIIOHAIBHOTO ypaBHEHUS U ero creneHu. O0ydaronuecs 3HaKOMSITCS C
pELICHUEM YPAaBHEHHI TPEThEW CTEIIEHU U YETBEPTOU CTEIIEHU C ITOMOILBIO PA3JIOKEHUS Ha
MHOKUTEJIM U BBEJICHUSI BCLIOMOTaTeJIbHON NEPEMEHHON. MeTOo1 pelieHHs] YpaBHEHU TyTEM
BBEJICHUS BCIIOMOTaTeIbHBIX MEPEMEHHBIX OYAET MIMPOKO UCIIOIb30BaThCS JabHEUIIIEM MIPU
pEeUIeHUN TPUTOHOMETPUUECKHX, JTOTapU(PMUUECKUX U JPYTHX BUIOB YPaBHEHUH.

Pa3nen 3. YpaBHeHusi 1 HepaBeHCTBA ¢ IByMs nepeMeHHbIMuU (17 yacoB)

VYpaBHeHHE ¢ IByMsI IEpEeMEHHBIMU U ero rpaduk. Cuctemsl ypaBHEHUI BTOPOH CTENEHU.
Pemenne 3a1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHMM BTOpOM creneHu. HepaBeHcTBa ¢ 1ByMs
IIEPEMEHHBIMU U UX CHUCTEMBI.

OcHoBHAas ueJjab — BBIpa6OTaTL YMCHHEC PCIIATh HpOCTCI;'IHJPIe CHUCTCMBI, U TCCTOBLIC 3aJa4u C
IIOMOIIBIO COCTABJICHUA TaAKUX CUCTEM.

B nanHO# Teme 3aBepiiaeMcs U3y4eHUE CUCTEM YPABHEHUH C ABYyMsl.iepeMeHHbIMU. OCHOBHOE
BHUMAaHHE YJESAETCS CUCTEMaM, B KOTOPBIX OJIHO U3 YPaBHEHUI NIEPBOM CTEIECHH, a IPYTOe
BTOpOil. 3BecTHBIN 00yUaronmmcs cnocod MoICTAHOBKM HAXOAUT 3/1€Ch NajbHellIee
MIPUMEHEHUE U MO3BOJISET CBOJIUTH PEIICHUE TAKUX CHCTEM K PEIICHUIO KBAIPATHOTO
YpaBHEHUS.

O3zHakoMIIeHHE 00YYAIOIIMXCS C PUMEPAMU CUCTEM YPaBHEHHM ¢ IBYMsI IEpEMEHHBIMU, B
KOTOPBIX 00a ypaBHEHHs BTOPOU CTENEHH, JOHKHO OCYIIECTBISATHCS C JOCTATOYHOM
OCTOPOYKHOCTBIO U OTPAHUYMBATHCS MPOCTEUILINMH IIPUMEPAMH.

[TpuBreueHne U3BECTHBIX 00YYarOIIUMCS IPa(UKOB MMO3BOJSET IPUBECTH IPUMEPDI
rpau4ecKkoro pemeHus cucteM ypaBHeHHH. C OMOIIbI0 TpapUuecKuX NpeACcTaBICHUH MOKHO
HarJIsHO MTOKa3aTh 00YYaIOIMMCS, YTO CUCTEMBI JBYX YpaBHEHUH C IBYMs IEpEMEHHBIMU
BTOPOIl CTENIEHU MOTYT UMETh OJHO, ABa, TPH, YETHIPE PEILICHUS WIX HE UMETh PEIICHUN.

Pa3paboTanHblif MaTeMaTHUECKHUIl armapaT MO3BOJISIET CYIIECTBEHHO PACIIMPUTH KJ1acc
COJIEpKATENbHBIX TEKCTOBBIX 3aJa4, PEIIAEMbIX C IOMOLIBIO CHCTEM ypaBHEHUN. M3yueHue
TEMBI 3aBEPIIAETCS BBEACHUEM IIOHATUI HEPABEHCTBA C IBYMsI [IEPEMEHHBIMU U CUCTEMBI
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

CBeI[eHI/DI 0 rpa(bmcax ypaBHCHI/Iﬁ C ABYMs IICPEMCHHBIMU HCIIOJIB3YIOTCS IPU WIITKHOCTPAIIUU
MHOXKECTB peHIeHI/II\/'I HEKOTOPBIX HpOCTGfIHIHX HEPABCHCTB C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

Pazgen 4. Apudpmernueckasi u reomerpudeckas nporpeccuu (15 yacos)

Apudmernueckas 1 reomeTpuieckas nporpeccuu. opmysbl n-To WieHa U CyMMBbI IEPBBIX
N 4eHOB nporpeccuu. beckoHeuHo yObIBarolasi reoMeTpu4ecKas Iporpeccusi.

Heab: nath noHATUS 00 apuMETHIECKON U TEOMETPUUYECKOM MPOrpeccusax Kak YHUCIOBBIX
MOCIIE0BATEIHHOCTSAX 0COO0TO BU/IA.



[Ipu u3ydeHnn TeMbl BBOJUTCS MOHATHUE MOCIEI0BATEILHOCTH, PAa3bsICHAETCS CMBICII TEPMUHA
«N-# YIeH MoCcle0BaTeIbHOCTHY, BEIpA0aThIBACTCA YMEHHE UCIIOIb30BATh HHACKCHOE
0003HaueHHe. DTH CBEACHUS HOCSIT BCIIOMOTATEIbHBIN XapakTep U UCIOJIb3YIOTCS IS U3yUeHUs
apupMETUYECKON U TEOMETPUUYECKON TTPOTPECCHiA.

Pabora ¢ popmynamu n-ro ujieHa ¥ CyMMbI IEPBBIX N WICHOB IPOTPECCHIi, TOMHUMO CBOETO
OCHOBHOTI'O Ha3HAY€HUS, II03BOJIIET HEOJHOKPATHO BO3BPALIAThCSl K BBIYUCIICHUSAM,
TOKJIECTBEHHBIM ITPEOOPA30BaHUSIM, PEUICHUIO YPaBHEHH, HEPABEHCTB,
cucreM.PaccMaTpuBalOTCs XapaKTePUCTUUECKUE CBOMCTBA apU(PMETHUECKON U TeOMETPHUYECKON
MPOrPECCHUi, YTO MO3BOJISIET PACIIUPUTD KPYT IpeIaraeMbIxX 3ajau.

Pa3nes 5. DieMeHThI KOMOMHATOPUKH U TeOpuM BepositHocTel (14 yacoB)

[TepecranoBKH, pa3menieHus, codeTanus. OTHOCUTENbHAS YACTOTA M BEPOSTHOCTh CIIY4aliHOTO
COOBITHS.

He.]'lb: O3HAaKOMUTH 06y11a}01111/1xcs[ C MMOHATHUAMUA ICPECTAHOBKHU, pa3MCIICHUSA, COUCTAHUA U
COOTBETCTBYIOIMMU (HOPMYJIaMHU IS MO/ICYETA UX YKCIA; BBECTH MOHATHS OTHOCUTEIHHON
YaCTOThI U BEPOATHOCTHU CHy‘lﬁfIHOI“O COOBITHSL. I/IayquI/Ie TEMbI HAYMHACTCA C PCIICHUA 3aaa4, B
KOTOPBIX TpeOYyeTCsl COCTAaBUTh T WU MHbIE KOMOUHAIIUY JIEMEHTOB M. MOJICYUTATH UX YUCJIO.
Pazpsacusercs KOM6I/IHaTOpHOC IIpaBHUJIO YMHOKCHU A, KOTOPOC UCITIOJIHATCA B I[aJII)Hef/'IIHeM npu
BbIBOJIe OPMYII AJis MOICYETA YKCIia IEPECTAaHOBOK, pa3MelieHuii u couetanuil. [Ipu usydennn
JTAHHOTO MaTepraia He0OX0UMO OOpPaTUTh BHUMAHUE O0YUYAIOIIUXCS HA Pa3IN4Ke MOHITHIA
«pa3MelIeHre» U «coueTanuey, choOpMUPOBATh Y HUX YMEHUE ONPEAEIsATh, O KAKOM BUJE
KOMOWHAIIUM UJIET peUb B 3aj1a4e.

B nanno#i TeMe oOydaroiuecs 3HaKOMSTCS ¢ Ha4aJIbHBIMH CBEICHUSIMHU U3 TEOPUHI
BEpOATHOCTEH. BBOJSTCS MOHATHS «chy4yailHOe COOBITHEY, «(OTHOCUTENbHAS YacTOTay,
«BEPOATHOCTD CIy4aHOTO COOBITHS». PaccMaTpuBalOTCs CTATUCTUYECKUN U KITACCUYECKUN
MOJIXO/IBI K OMPEICTICHUIO BEPOSITHOCTH CIy4alfHOTO cOOBITHS. BaxkHO 00paTuTh BHUMaHUE
00y4aromuxcs Ha TO, YTO KJIACCUYECKOE OMPEJIETIeHHE BEPOSITHOCTH MOKHO MTPUMEHSTH TOJIBKO
K TAaKUM MOJIETISIM peaibHBIX COOBITUH, B KOTOPBIX BCE UCXObI SBISIOTCS PABHOBO3MOXKHBIMHU.

6. lToBTOopenue(17 uac)

Hean: [ToBTOpeHune, 060011eHNE U cUcTeMaTU3allusl 3HaHUH, YMEHUHN 1 HaBBIKOB 32 Kypc
areOpbl OCHOBHOM 00111€00pa30BaTeNbHOM IKOJIBI.

I'eomerpus 9 kiaace
IToBTOpEeHne 24aca
BexTopsi (94)

Onpenenenne BEKTOpa, HA4aI0, KOHEL, HYJIEBOM BEKTOD, JJINHA BEKTOPA, KOJJIMHEAPHBIE,
COHaNpaBJIeHHbIE, TPOTUBOMOJI0KHO HAIIPABJICHHbIE, PABHbIE BEKTOPHL.0003HAUEHHUE U
n3o0paxeHune BeKTopoB. OTKIIaAbIBaHUE BEKTOPA OT JaHHOW TOUYKHU.

CrnoxeHue ¥ BBIMUTaHUE BEKTOPOB. 3aKOHBI CIIOKEHUS, ONIPEAEIEHUE CYMMBI, IPABUIIO
TpeyrojbHHUKa, MpaBUiIo napawuienorpamma. [loctpoenue BekTopa, paBHOTO CyMMe JBYX
BEKTOPOB, UCIIOJIb3Ys MpaBUjla TPEYroJbHUKA, apajuleIorpaMMa, MHOroyrojabHuka. Ilonsarue
Pa3HOCTH JBYX BEKTOPOB, IPOTUBOMOIOKHBIX BEKTOPOB.



OmnpeneneHne yMHOKEHHsI BEKTOpA HAa YUCIIO, CBOMCTBA. [I[pruMeHeHne BEKTOPOB K PELICHUIO
3aJ]a4.TEOPEMBI O CPEeJHEN JTMHUN Tpalelluy U aJrOPUTM PELICHUs 3a4a4 C IPUMEHEHUEM ITON
TEOPEMBI.

Metoa koopaunar (10 1)

JlemMma o xosmmHEapHbIX BekTOpax. Teopema o pa3iioKeHUU BEKTOpa IO JIBYM JaHHBIM
HEKOJJIMHEApHBbIM BekTopaM. [loHsATHE KOOpAMHAT BEKTOpPA, KOOPAMHAT CYMMBbI U Pa3HOCTH
BEKTOPOB, IPOU3BEACHUS BEKTOpa Ha YKciio. DOpMyJibl KOOPAMHAT BEKTOPA Yepe3 KOOPAUHATHI
€ro KOHIla U Havajla, KOOPJMHAT CEpeANHbI OTPE3KA, JJIMHBI BEKTOPA U PACCTOSHUS MEXIY
JIBYMsI TOUKaMU. Y paBHEHUE OKPYKHOCTH U TpsiMOi. M300pakeHne OKpy»KHOCTH U IPSMOI,
3a/laHHbIX YPaBHEHUSMU, IPOCTEHUIINE 3a/1a4U B KOOPAUHATAX.

CoOTHOLIEHUA MeKAYy CTOPOHAMH H YIJIaMHU TpeyrojbHuka. CkaJsipHOe NpPou3BeeHue
BeKTOpoB (11 u)

Omnpenenenne cuHyca, KOCMHYca U Tanrerca yriaoB ot 0° mo 180°, hopmysibl it BEIYUCICHHS
KOOpJMHAT TOUYKH, OCHOBHOE TPUTOHOMETPUUECKOE TOkKAecTBO. Dopmyrna OCHOBHOTO
TPUTOHOMETPHYECKOTO TOXKAECTBA, IpOCTeimure (opMyIibl mpuBeaeHus. DopMyiia rionam
TpeyrojiabHuKa. TeopeMbl CHHYCOB U KOCUHYCOB. MeTO bl TPOBEACHUS U3MEPUTEIBHBIX PadoT.
Teopema o0 cKalsIpHOM MPOU3BEIECHUM JIBYX BEKTOPOB U €€ CIEACTBHUS.

JITHHA OKPYKHOCTH M IJIOIaab kpyra (12 1)

Onpeznenenye NpaBUIbLHOTO MHOTOYTOJIbHUKA, (JOpMYJIa /7Sl BBIYUCIICHHUS YIJla PaBUIBHOTO 71 -
yrosibHUKa. TeopeMbl 00 OKPYKHOCTSX: OMMCAaHHOM OKOJIO IPaBUIILHOTO MHOTOYTOJIbHUKA U
BIIMCAHHOW B ITPaBWJIbHBII MHOTOYTOJIbHUK. DOPMYJIbI ISl BBIYMCIIEHUS TUIOIIAIN TIPABUIBHOTO
MHOT'OYTI'OJIbHUKA, €r0 CTOPOHBI U PaJinyca BIUCAHHON OKpY)HOCTU. DOPMYIIbl AJTUHBI
OKPYXKHOCTH M JUIMHBI IYTH OKpYXHOCTU. DOpMyJIbI IUIONIAIN Kpyra U KpyrOBOIO CEKTOpa.

JABukenus (8 1)

[TonsiTne oTOOpakeHMs TUIOCKOCTH Ha ce0s 1 aBmkeHusi. CBOWCTBa IBIXKEHHM, OCEBON U
HEeHTpalbHOU cuMMeTpuu. [loHsTHE MapaiensHOro nepenoca. OCHOBHBIE 3TaIlbl
JTIOKa3aTeNIbCTBA, UTO MapaIeIbHBINA MTEPEHOC eCTh ABMKeHHE. [loHsTHEe
MOBOPOTA.JOKA3aTEIBCTBO TOTO, YTO MOBOPOT €CTh JIBUIKEHHUE.

HauvanbHble cBeieHns U3 cTrepeomerpu (8 1)

MHororpaHHuK, pu3Ma, napajiesenumnes, 00beM Tella, CBOMCTBa IPSIMOYTOJIbHOTO
napaiuenenunena, nupamuaa. Lununap, konyc, chepa u map.

00 akcuomax njanuMerpuu (24)

O3HaKOMJIEHUE C CUCTEMOM aKCHUOM, MOJI0KEHHBIX B OCHOBY U3YUYE€HHS Kypca T€OMETPHH.
[IpencraBienne 00 OCHOBHBIX dTanax pa3BUTHS T€OMETPHUHU.

IHoBTOpenue. Pemenne 3agau (7 4)
10



Hauanbsubie reomerpuueckue ceaeHus. [lapannensusie npsambie. OKpy:KHOCTb. TpeyroibHUKU.
UYetpipexyroibHUKU. MHOTOYTOJIBHUKH. BekTopbl. Meron koopauHart. J{BukeHue.

TemaTudeckoe IIAHUPOBaHUE

Anredpa 9 kaacc

Ne HanmenoBanue pa3zienoB u Tem VYuebusle KonrtponbHeie
pazzena u qachl paboThI
TeM
[ToBTOpEeHME 3 1
1 Kagpatnunast QpyHKums 22 2
2 YpaBHEHHS U HEpAaBEHCTBA C OJTHON NepeMeHHON 14 1
3 YpaBHEHUS 1 HEPABEHCTBA C ABYMS IEpEMEHHBIMU 17 1
4 Apudmernyeckasi 1 reOMETpUIecKasi MPOTPECCHU 15 2
5 DeMeHThl KOMOWHATOPUKHU H TEOPUHU BEPOSTHOCTEH 14 1
6 [ToBTOpCHME 12 1
7 IToaroroska k. OI'D 5
Htoro 102 9
I'eomerpus 9 kiacc
Ne HanmeHnoBanue pa3aesnoB U TeM VueOHbIe Yachl KonTponbHbIe paboThI
pasnena u
TeM
IloBTOpeHue 2 1
1 BexTopsl 9 1
2 Metoa KOOpAWHAT 10 1
3 CooTHOmIEHHE MEXAY CTOPOHAMH H YTIIaMH 11 1
TpeyroibHuKa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB
4 JlnrHa OKpPY)KHOCTH M IJIOMIAAb KpyTa 12 1
5 JBmkenus 8 1
6 HauasbHble cBeIeHUsI U3 CTEPEOMETPHHU 8 -
7 006 akcuoMax IJIaHUMETPUH 1 -
8 IToBTOpenue. Pemenne 3anau 7 1
Hroro 68 7
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