


1. IInanupyembie pe3yJbTaTbl OCBOeHHMsI aJjredpsl B 9 Kkiacce:

JIMYHOCTHBIE, MeTalNpeAMeTHbIe H IIPeAMETHbIe

[Tporpamma oGecriednBaeT JOCTHKEHHE CICAYIOUINX Pe3yIbTaTOB OCBOCHHUS
00pa3oBaTenbHON IPOrpaMMbl OCHOBHOI'O O0ILIEro 00pa3oBaHUs:

AUYHOCMHbLE.

1) chopMuUpoBaHHOCTL OTBETCTBEHHOTO OTHONIEHWS K YYEHUIO, TOTOBHOCTH U
CIOCOOHOCTH OOYYaIOIIMXCs K CaMOPa3BUTHIO M CaMOOOpa30BaHMIO HAa OCHOBE MOTHBALUU K
0o0y4eHMIO U MO3HAHUIO, BBIOOPY AajbHEWIero oopa3zoBaHus Ha 0a3e OPUEHTUPOBKH B MHUDE
npodeccuii U MpoheCCHOHATBHBIX MPEANOYTEHHH, OCO3HAHHOMY ITOCTPOCHUIO MHIUBH Iy aIbHON
00pa3oBaTeNbHON TPACKTOPUM € YUETOM YCTOMUUBBIX MO3HABATEIbHBIX HHTEPECOB;

2)  chopMUPOBAHHOCTE LIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH;

3) chopMHpPOBaHHOCTH  KOMMYHHKATHBHOM  KOMIIETEHTHOCTH B OOUIEHUM |
COTPYHUYECTBE CO CBEPCTHUKAMH, CTAPIIMMHU U MIIQAIIUMH, B 00pa30BaTeNbHOM, 00LIECTBEHHO
M0JIE3HOMU, Y4eOHO-HCCIe10BaTeIbCKOM, TBOPYECKON U IPYTUX BUJAX AEATEIbHOCTH;

4) yMmeHue SCHO, TOYHO, TPAMOTHO W3Jararb CBOU MBICJIH B YCTHOW M IMHMCHMEHHON
peuy, NOHMMATh CMBICI IIOCTAaBJICHHOW 3aJauM, BBICTpPAWBaTh AapryMEHTAallUI0, HPUBOIUTDH
IIPUMEPBI U KOHTPIIPUMEPBIL;

5) npencrapieHHe O MaTeMaTHYECKOM Hayke Kak cepe 4eqOBEYECKOU JESTENbHOCTH,
00 3Tanax e€ pa3BUTHsA, O €€ 3HAYMMOCTH Il Pa3BUTUS LIMBUIM3ALIUN;

6) KPUTUYHOCTH ~ MBINUIEHUS, yMEHHE pACllO3HABaTh JIOTUYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTIMYATh TUTIOTE3Y OT (haKTa;

7) KpeaTHBHOCTH MBIILIEHHS, WHUIMATHBA, HAXOJYMBOCTh, aKTUBHOCTH IPU PEIICHHUH
anredpandecKux 3aaady;

8) yMeHMe KOHTPOJMPOBaTh TIPOLECC M  PE3YNbTaT yd4eOHOW MaTeMaTHYeCKOM
NESTENBHOCTH;

9) cnocoGHOCTE K 3MOIMOHAIBHOMY BOCHIPHATHIO MAaTEMAaTHUYECKUX OOBEKTOB, 3ajad,
pELIEHUM, PaCCYyKIACHUN.

Memanpeomemuuie:

1) yMeHre caMOCTOATENBHO IUIAHUPOBATH ANHLTEPHATHBHBIE IYTH JOCTUKEHHS LEJIE,
OCO3HaHHO BbIOMpaTh Hanbosee F3hPEeKTUBHBIE CTIOCOOBI pelIeHUsT YIYEOHBIX U MO3HABATEIbHBIX
3azady;

2) yMeHHE OCYIIECTBIATH KOHTPOIb IO PE3YILTATy M IO CIIOCO0Y JEHCTBHS HA YPOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCHTH HEOOXO0IUMBIC KOPPEKTHBHI;

3) yMeHHMEe aJeKBATHO OLEHMBATh HPABWILHOCTH HIIM OINMOOYHOCTH BBIOIHEHHUS
yaeOHOM 3a/1a4M, €€ 00BEKTUBHYIO TPYTHOCTh U COOCTBEHHBIC BO3MOXHOCTH €€ PEIICHUS;

4) 0co3HaHHOE BIIaJEHHE JOTHYECKUMH JEHCTBHAMU OIPEIeICHUS TIOHATUMH, 0000IIEHNS,
YCTaHOBJICHHSI aHAIOTHH, KJIacCHU(PHUKAIMU Ha OCHOBE CaMOCTOSITEIHPHOTO BHIOOpAa OCHOBAHHWM U
KPUTEPHUEB, YCTAHOBJICHUS POJIO-BHJIOBBIX CBS3CH;

5) yMeHMEe yCTaHAaBIMBATh IPUYUHHO-CIEACTBEHHBIE CBS3HM; CTPOUTH JIOTUYECKOE
paccyxJIeHHe, yMO3aKIIIoueHUe (MHIyKTHBHOE, JICTYKTUBHOE U 110 aHAJIOTHH ) U BBIBO/IBI,

6) YMEHHE CO3/1aBaTh, MPUMEHSITh U MPEOOPa30BHIBATH 3HAKOBOCHUMBOJIMYECKUE
CpeICTBa, MOAEIH U CXEMBI JIsl pEIIeHUs YUeOHBIX U MO3HABATEIbHBIX 3a/1a4;

7) yMeHME OpPraHM30BBIBATH YUEOHOE COTPYIHHYECTBO M COBMECTHYIO IEATENHHOCTH C
YUUTEJIEeM M CBEPCTHHKAMH: OMPEACNATh IeNd, pacrpeaencHue GYyHKIUNH U polieil y9acCTHUKOB,
B3aUMOJICHCTBHE W 00IME CrocoObl paboThI; yMeHHE paboTaTh B TPyMIE: HAXOIUTh OOIIee
pelieHre U paspemarh KOH(MIMKTBI Ha OCHOBE COTJIACOBAHMS TO3HWIMA M Y4€Ta HWHTEPECOB;
clymath napTaépa; GopMyaupoBaTh, apryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHHE;

8) chopMHPOBAHHOCTH y4eOHON U OOIIENONL30BATENLCKOM KOMIETEHTHOCTH B 00JIACTH



UCTOJIb30BaHUsS HH(POPMAIIMOHHO-KOMMYHHKAIMOHHBIX TexHoNorui (MKT- kommnereHTHOCTH);

9) nepBonavanbHble TpeACTaBIEHHS 00 WIESX M O METOJAX MATEMATHKH Kak o0
YHHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKH, O CPEICTBE MOJEINPOBAHMUS SBJIIEHUHN U IPOLIECCOB;

10) ymeHnue BHIETH MaTEMAaTHUYECKYIO 3a7auy B KOHTEKCTE MPOOJIEMHOM CHUTyalluH B
IPYTHUX JUCLUIUIMHAX, B OKPYKAIOLIEH XKU3HU;

11) ymenne Haxomuth B pasnM4HBIX HCTOYHUKAX HHOOPMAIUIO, HEOOXOMMMYIO JUIA
peleHsl MaTeMaTH4ecKUX NpoOseM, M NpeACTaBiIsATh €€ B INOHATHOW (opme; HpUHUMATH
pelIeHNEe B YCIOBUSAX HENOTHON U N30BITOYHOMN, TOUHOW U BEPOATHOCTHOM HH(OpMAIuH;

12) ymeHume mnoHMMaTh M HCHOJB30BATH MATEMATHYECKUE CPEICTBA HAIJISAIAHOCTH
(pUCYHKH, YEPTEXHU, CXEMBI U Jp.) U WILTIOCTPALIMH, HHTEPIPETALUH, apryMEHTAlUH;

13) ymenne BbimBUraTh THMIOTE3bI NPU  PELICHWHM yYeOHBIX 3a7ad M I[OHUMATh
HE00XO0AUMOCTb MX IIPOBEPKH;

14) ymenne nmpuMeHSTh WHAYKTUBHBIE M JEAyKTUBHBIE CIIOCOOBI PAacCYKIECHHH, BHIETH
pa3iIMyYHbIE CTPATEruy pELIeHUs 3a1ay;

15) noHuManue CYNIHOCTH ANrOPUTMUYECKHX NMPEANHMCAHUNA U YMEHHE NEHCTBOBATH B
COOTBETCTBHH C MPENIOKEHHBIM aJITOPUTMOM;

16) ymeHne caMOCTOATENBHO CTABMTH 1IEJM, BHIOMPATh M CO3/aBAaTh AJITOPUTMBI IS
peleHus yueOHbIX MaTeMaTHIECKUX po0IeM;

17) ymenue miaHupoBaTh ¥ OCYLIECTBIATH JAESTENBHOCTh, HANPABIECHHYIO HA PEIICHHE
3aJ1a4 UCCIEI0BATENIBCKOIO XapaKTepa;

IIpeaMeTHBIMHU pe3yJbTaTAMHU U3y4€HHUs anreOpbl B 9 Kiacce SBISIOTCA CIEAYIOINeE
YMEHHUSL:

Keaopamuunas gynkyus:

1) CTPOUTH IpaUK KBaJPaTUUHOW (GYHKLUUU U MPUMEHATH rpaduyeckue npeacTaBIeHus
JUISL pEIIEHUS] HEPAaBEHCTB BTOPOM CTEIEHU C OJIHOM EPEMEHHOM;

2) BBINOJIHATH MpocTeiiiue npeodpazoBanus rpagukoB GpyHKIUI;

3) HaxoJUTh 00JacTh ONpeAeNeHuss W 00JacTb 3HaueHUH (QYHKIUH, HPOMEXYTKU
3HAKOMOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHus M YObIBaHMs (YHKIMM, HauOonbliee U
HalMEHbIIIee 3HAYCHMs, TOUKU IepeceyeHHs Trpaduka KBaJpaTHUHOW (QYHKIMU C OCSIMHU
KOOPJHMHAT, HYJH (PYHKIINU;

4) HaXOJUTh 3HauyeHUs (YHKUMH, 3aAaHHBIX (opMysoi, Tabnuuel, rpaduKoM; pemarb
o0OpaTHyto 3a/1a4y;

5) pemars KBaJgpaTHbIC YPaBHEHHs, OIIPEAENIATH 3HAKM KOPHEH;
6) BBINONHATL Pa3I0kKEHUE KBAJPATHOTO TPEXUIIEHA Ha MHOKHUTEIH;

1) pemars KBaIpaTHOE HEPABEHCTBO METOOM HHTEPBAJIOB.
Ypasnenus u nepasencmea ¢ 00HOU nepemMeHHOU:

1) peuaTtb OCJIbIC YpaBHCHUA MCTOAOM BBCACHU HOBOM HepCMCHHOf/'I;
PAa3JI0KCHUCM Ha MHOXXUTCIIU U Fpa(l)I/I‘-ICCKI/IM CHOCO6OM;

2) pemaTh CUCTEMBI IBYX YPABHEHHMH C JABYMS IEPEMEHHBIMU IPapUUIECKUM CIIOCOOOM.
3. Ypasnenus u nepasencmea ¢ 08ymsnepemeHHbIMIL
1) pewats ypaBHeHHUs ¢ ABYMSI TIEPEMEHHBIMHU CIIOCOOOM MOJICTAHOBKH M CIIOKEHUSL;

2) pemars  3amauM = Ha COBMECTHYK  pa0oTy, Ha [BWKEHME W JpYyTHUE
COCTABIEHHEM CHCTEM yPaBHEHHI.

4. Ipoepeccuu:

1) noummars 3HAuEHMs TEPMHHOB  «4I€H  IOCIEAOBATEIbLHOCTUY», «HOMEp 4YJIeHa
MOCJIEIOBATEILHOCTH;
2) HaxOmUTh Pa3sHOCTh apU(PMETHYECKONM IPOrPECCHH, CYyMMYy # MEPBBIX  YJICHOB

apuMeTHUIECKON MTPOTPECCUU U JIFOOON WICH apu(PMETHICCKOU MPOTPECCHH;



3)  BBIUMCIATH 06O YIEH reOMETPHIECKON IIporpeccur o (GopMylie, 3HaTh CBOMCTBA YICHOB
F€OMETPUUYECKOW MPOrpPECCUM, HAaXOAWTh CYMMY 7 IE€pPBBIX WIEHOB TI'€OMETPUYECKOU

MIPOTPECCHH;
4)  BbHIABIATH, Kakas  IOCIIeJI0BATEILHOCTh SBISiCTC  apu(MeTHUeCKon
(reoMeTpHYECKO ), €CiIH J1a, TO HaXOauTh d (q);
5) mpUMEHSTh pa3IuYHbIC crocoObl  3amaHus  apuPMETHUCCKON u
reOMETPHYUECKOM nporpeccuit npu pemieHnn  3ama4  (OCOOCHHO npu

PCHICHUUN <GKU3HCHHBIX» — KOMIICTCHTHOCTHBIX 3a11aq);
Cmenennb C payuUOHANbHbIM noKasameiem.

n . .
1) crpours rpaduk QyHkImMu y = X, 3HaTH CBOWCTBA CTENEHHOM (YHKIMH C HATYpalbHbLIM

n
IMOKas3arcjiIeM, YMCTb pCHIATh YPABHCHHUA X = @ IIPU YCTHBIX U HCUCTHLIX 3HAUYCHUAX 71;

2) BBINOJHATH MPOCTEHIINE TPEOOPA30BAHKS U BHIYUCIEHUS BHIPAKEHHUMN, COAEPKALIUX KOPHH,
NPUMEHSST  OIpeJleNIeHUe U U3yYeHHbIE CBOMCTBA apu(METHUECKOro KOPHS n-i CTENEeHH;

3) BBITIOJIHATH TMPOCTEHIINE MPeoOpa30BaHUs BEIPAXKEHUH, COJIEPKAIIUX CTETICHH C
JIpOOHBIM MTOKa3aTesIeM, UCTIONB3Ys IIPH STOM W3YUYEHHBIEC CBOMCTBA CTETEHEH ¢
panOHAIbHBIM II0KA3aTEIIEM.

5. Onemenmvl CMamucmuKy U meopuu 6eposmHOCMen.
1) pewiaTb KOMOMHATOpPHBIE 337ayd Ha HAXOXKJEHHE 4YHuclla OOBEKTOB MJIM KOMOWHALMI
myTeM repedopa BO3MOXKHBIX BAPHAHTOB, a TAKXKE C CIOJIB30BAHUEM TPABHIIA YMHOKEHHS;
2) HaxOIUTh BEPOSATHOCTHU CIYHYalHBIX COOBITHIA B MPOCTEHIINX CITydasiX.

Temel HpOGKTHOﬁ pa6OTI)I U BUALI OACATCIIBHOCTH Y4YalllMXCA, HAIIPABJIICHHBIC HA JOCTUKCHHC
pe3yjibTaTa OTPAKCHEBI B Ta6nnue HHMIKC.

6. Copaep:xxanue yueOHOro npeamera
I'naBa 1. CsoiicTBa pynkumii. Kpagparuunas ¢pynkuus (23 yaca)

Oynkuus. CpoiictBa ¢yHkumidi. KBagpaTHbeiii TpexusneH. Pa3noxkeHue KBaJpaTHOTO TpeX4wieHa Ha
MHOXUTEIH. OyHKIHS Yy = ax” + bx + c, eé cBoiicTBa u rpaduk. HepaBeHCcTBa BTOPOM CTENEHH C
O/IHOM TepeMeHHOW. Meron uHTepBaioB. UerHas u HeuerHas GyHkiusa. OyHkuus y = x'.
Ornpenenenne KOpHS n-il cTeneHu. Beruncnenne KopHe n -i CTeNeHu.

Hesab: pacmuputh CBEAEHUS O CBOMCTBaX (YHKIMHA, O3HAKOMUTH OOYYAIOLIMXCS CO
cBoiicTBaMM U TrpadUKOM KBaJpaTHYHOM (QyHKIMH, cHOPMUPOBATH YMEHHME pEIllaTh HEPaBEHCTBA
BHUJA ax® + bx + ¢>0 ax’ + bx + ¢<0, rae a= 0. BBecTu noHsiTHE KOPHS N -i CTENEHU.

B nauane Tembl cucremMaTusupyroTcs cBeAeHHs O (yHkuuax. [loBTopsitoTCS OCHOBHBIE
NOHATUS: (DYHKIHMS, apryMeHT, oOnacTh ompeneneHus (yHkuuu, rpaduk. Jlaoorcs moHATHS O
BO3PACTaHUU U yOBIBaHUU (YHKIINH, TPOMEKYTKAX 3HAKOMOCTOSIHCTBA. TeM cambIM cozfaercs 6aza
JUIST YCBOCHMSI CBOMCTB KBaJIpaTUYHOM W CTENEHHOM (QYHKIWNA, a Takke s JaTbHEHIIero
yriryoneHust QyHKIMOHAIBHBIX MPEICTaBICHUH PU U3YYEeHUH Kypca ainreOphl U Havasl aHau3a.

[ToAroTOBUTENBHBIM IIATOM K M3YyYEHHUIO CBOMCTB KBaJIpaTUYHOW (DYHKIIMU SIBISIETCS TaKxkKe
paccMOTpEHHE BOIIPOCA O KBAJPATHOM TPEXUJIEHE U €T0 KOPHSX, BBIJICIICHUH KBaJpaTa ABYWICHA U3
KBaJIPaTHOT'O TPEXWIEHA, Pa3JI0’KEHUH KBAJPAaTHOTO TPEXUIeHAa Ha MHOKHUTEIIH.

V3yuyeHue KBAApaTHYHOH (DYHKIMH HAYMHAETCS C PAacCMOTpeHWs (YHKIMH y=ax’, eé
CBOMCTB M ocoOeHHOcTel rpaduka, a TakKe APYrUX YaCTHBIX BHUJOB KBaJgpaTUYHOW (QDYHKIUU —
byHKIHIH y=ax2+n, y=a(x—m)2. OTH CBEJEHUS UCTOIb3YIOTCS IPU U3YYEHUH CBOMCTB KBaJpaTHUHOU
dyHKIHE 06mero Bua. BaxHo, 4T06GE 00ydaromIHecs TOHSUIHN, 9T0 rpaduK GYHKIHK y = ax” + bx
+ ¢ MoxeT ObITh MoOJy4YeH M3 rpaduka (QYHKIMM Yy = ax  C TOMOIIbIO JBYX MapajlielbHBIX
neperocos. IIpuéMbl moctpoeHust rpaduka (yHKIMH y = ax’ + bx + ¢ orpaGarbBaroTCs Ha
KOHKPETHBIX mpumMepax. [Ipm 3TomM ocoboe BHHMMaHHE CcJeIyeT YIeIuTb (OPMHUPOBAHUIO Y



0o0yJaromuxcsi yYMEHHUs YKa3blBaTh KOOPAMHATHI BEPUIMHBI Mapaboiibl, €€ OChb CUMMETPHH,
HarpaBJIeHUE BETBEN napaboJIbl.

[Ipu u3yyeHnn 3TOi TeMbl JanbHENIIee pa3BUTHE MOJyYyaeT yMEHUE HAXOAUTh 10 rpaduky
IPOMEKYTKH BO3pAacCTaHUs M yObIBaHUS (DYHKIMM, a TaKKe MPOMEXKYTKH, B KOTOPBIX (YHKLUSA
COXpaHsIET 3HaK.

dopmMupoBaHUE YMEHUM pelllaTh HEPABEHCTBA BUA ax” + bx + ¢>0 ax” + bx + ¢<0, rae a=0,
OCYILIECTBIISICTCS C OTMOPOI Ha CBeACHUS O rpaduke KBaApaTUIHON (QYHKIMM (HAampaBjeHUE BETBEH
napaboIIbl €€ PacHoI0kKEHUE OTHOCUTENBHO OcH OX).

OOyuaromnmecss 3HAKOMATCS C METOJOM HMHTEPBAJIOB, C IOMOIIBI0 KOTOPOTO PEIIAIOTCS
HECJIOKHBIE PAllMOHAJIbHBIE HEPABEHCTBA.

OOGyuaroryecs: 3HAKOMSTCS CO CBOWCTBAMH CTCMEHHOM (YHKIMH y=X' MpPH YETHOM U

HCYCTHOM HATypaJlbHOM IIOKa3aTeCJIC 1.. BBO,Z[I/ITCSI IIOHATHUEC KOPHA n-M CTEIICHH. O6yqafonmec>1

JOJDKHBI TIOHMMAaTh CMBICHI 3amuced Buaa 3—27, i81. OHM IOJIy4arOT MPEACTaBICHHE O

HAXOXKJCHUN 3HAYEHUH KOPHS C MOMOIIbIO KAIbKYIATOpA, IPUYEM BBIPAOOTKA COOTBETCTBYIOLIMX
yMeHH He TpeOyeTcs.
I'naBa 2. YpaBHeHUsI M HEPABEHCTBA ¢ 0/1HOH nepemMenHol (14 yacoB)

Llenble ypaBHeHUs. YpaBHEHHUE C ABYMsI IEpeMEHHBIMH U ero rpaduk. CuctemMbl ypaBHEHHH
BTOpOM CTENeHU. Pelenne 3a1a4y ¢ TOMOIIbIO CUCTEM YPaBHEHUN BTOPOM CTEIICHH.

Henab: cucreMaTu3upoBaTh U OOOOIIUTH CBEICHUS O PELICHUH IIEJIbIX C OJHOM MEPEMEHHOI,
BripaboTtats ymeHue pemath NpOCTEUIINE CHCTEMBI, COJEpIKAIIUEe YpaBHEHHE BTOPOW CTENEHH C
JIBYMsI TIEpEMEHHBIMH, U TEKCTOBBIE 33Ja4l C MOMOIIBIO COCTABICHUSI TAaKUX CHUCTEM; BBIPAOOTATh
YMEHHUE pelIaTh IPOCTEHUIINE CHCTEMBI, COJEp)KAIlUE YPABHEHUE BTOPOW CTEIEHU C ABYMS
MIEPEMEHHBIMH, U TEKCTOBBIE 33/1aUM C IOMOILbIO COCTABIICHUS TAKUX CUCTEM.

B sT0i1 Teme 3aBepmiaeTcs M3y4eHUE PAllMOHAIBHBIX YPAaBHEHMU C OJHOM NEpeMEHHOU. B
CBS3M C OTHUM MPOBOJIUTCS HEKOTOpoe 00O0OIIeHHEe W YIrIIyOJieHHEe CBEeJACHUU 00 ypaBHEHUSX.
BBoasTCS MOHATHS LETOr0 paloHaIbHOIO ypaBHEHUS U ero creneHu. O0ydaronumecs: 3HaKOMSTCS
C pPCLICHHEM YPaBHEHHUM TPETbEU CTENEHM U YETBEPTOU CTENEHH C IOMOILIBIO PAa3jIOKEHHUS Ha
MHOKHUTEJIM M BBEACHUS BCIIOMOTaTEIbHOW MNEPEMEHHOW. MeToa pelIeHUsT YpaBHEHUH IIyTeM
BBEJICHUS BCIIOMOTATENbHBIX IEPEMEHHBIX OyAeT LIMPOKO HCIOIb30BAThCs JalibHEHIIeM IpH
pELIEHUH TPUTOHOMETPUUYECKUX, JTIOTapU(PMHUUECKUX U IPYTUX BUIOB YPaBHEHUH.

B nmaHHON TeMe 3aBepluaeMcs HM3y4€HHE CHUCTEM YpPAaBHEHUH C ABYMs. IEPEMEHHBIMH.
OcHOBHOE BHMMAaHHE YJESETCSl CUCTEMaM, B KOTOPBIX OJHO M3 ypaBHEHUH NEpBON CTENEHH, a
npyroe BTOpoil. M3BecTHbI oO0ydaronmcs crnocod MOACTAaHOBKM HAaXOJUT 37A€Ch JalibHeiiee
IIPUMEHEHNE U NTO3BOJISIET CBOJNUTH PEHICHUE TAKUX CUCTEM K PEIICHUIO KBaJPAaTHOTO YPaBHEHUSI.

O3HakomiieHHe 00yJaroIuXcs ¢ MpUMepaMH CUCTEM YpaBHEHUH C JBYMs IIEpEMEHHBIMHU, B
KOTOpBIX 00a YypaBHEHUS BTOPOM CTENEHHW, JIOJDKHO OCYLIECTBIATHCS C  JOCTaTOYHOM
OCTOPOKHOCTBIO M OTPAHUYMBATLCS IPOCTEUIIMMHU IIPUMEPAMU.

[IpuBneuenne wu3BECTHBIX OOy4yaroUUMCS TpadUKOB IMO3BOJISIET MPHUBECTH IMPUMEPHI
rpauuecKkoro perieHusi cucreM ypaBHeHMH. C MOMOIIBIO TpaUyecKUX MPEACTaBICHUNA MOKHO
HarJIsIHO TIOKa3aTh 00Y4aroIKUMCS, YTO CUCTEMBI JIBYX ypaBHEHUH C IByMsl IEpeMEHHBIMU BTOPOM
CTEIEHU MOT'YT UMETh OJIHO, ABa, TPU, YETHIPE PELICHUS UIIM HE UMETh PEILICHUMN.

Pa3paGoTanHblii MaTeMaTHYECKHWW  ammapaT TO3BOJSET CYIIECTBEHHO  PACHIMPUTHh  KJIacc
COJZIEpKATENBHBIX TEKCTOBBIX 3a/a4, PEIIAEMBIX C IIOMOIIBIO CUCTEM YPaBHEHHUM.
I'naBa 3. YpaBHeHusI M HEpaBeHCTBA ¢ ABYMs nepeMeHHbIMH (18 yacoB)

VYpaBHeHUe ¢ ABYMS IEpeMEHHBIMU U ero rpaduk. CucTeMbl ypaBHEHUI BTOPOM CTETEeHN.
Pemenne 3a1a4 ¢ HOMOIIBIO CUCTEM YpaBHEHHM BTOpOM creneHn. HepaBeHcTBa ¢ 1ByMs
[IEPEMEHHBIMU U UX CUCTEMBI.

[[enp — BeIpabOTaTh YMEHUE pelIaTh MPOCTEHIINE CUCTEMBI, COJEpPKAIINe YpaBHEHHE
BTOPOU CTEIEHHU C JBYMS IEPEMEHHBIMU, U TEKCTOBBIE 3a/1a4U C IIOMOILBIO COCTABIICHUS TAKUX
CUCTEM.

B naHHOM TeMe 3aBeplIaeTcs U3y4eHUe CUCTEM YPABHEHUN C ABYMS IIEPEMEHHBIMU.
OCHOBHOE BHUMAaHHE YEISIETCS CUCTEMAaM, B KOTOPBIX OJIHO U3 YPaBHEHUH NIEPBOM CTEIIEHH, a



Jpyroe BTOpoii. MI3BECTHBIN yyamuMcs crioco0 MmoICTaHOBKY HaXOIUT 3/1€Ch JlabHEHIIee
IIPUMEHEHHUE U MO3BOJISIET CBOJUTH PEIICHUE TAKUX CUCTEM K PEIIECHUIO KBAIPaTHOIO yPaBHEHUS.
VYyamuecss I0JKHBI yMETh pEIIaTh CUCTEMBI IBYX YPaBHEHUH C JByMsI IEPEMEHHBIMHU, YKa3aHHBIE
B coZiep>KaHuu. Pelate TeKCTOBBIE 331a4M aIredpandyecKuM criocoOoM: MepexonuTh OT CIOBECHON
(OpMyYITHPOBKH YCIOBHSA 3324 K alreOpandeckoil MOJEIH ITyTeM COCTABICHHS CUCTEMBI
YPaBHEHHUH; PEIIaTh COCTABICHHYIO CUCTEMY YPAaBHEHUI; HHTEPIIPETUPOBATh pe3ynbTar. Pemars
CUCTEMBI HEPABEHCTB C IBYMs [IEPEMEHHBIMHU.

I'nasa 4. [Iporpeccuu (14 yacoB)

Apudmernueckass U reomerpuueckas mnporpeccur. PopMmyibl N-ro WieHa M CyMMBI IEpBBIX N
YJIEHOB IIporpeccuu. beckoHeyHo yObIBaroIas TeoMeTprUYecKas Iporpeccusl.

Heab: nate NOHATHS 00 apu(PMETHIECKON M TeOMETPUIECKON MPOrPecCHsX KaK YHCIOBBIX
II0CJIEI0BATENBHOCTAX 0CO00r0 BUAA.

IIpy u3ydyeHuu TEMBI BBOJUTCS IOHSTHUE IIOCIIEJOBATEIbLHOCTH, DPAa3bICHIETCS CMBbICI
TEPMUHA «N-H WiIeH IOCIe10BaTEeIbHOCTH», BbIPAOATHIBAECTCS YMEHHME HCIIOJIb30BaTh HMHAEKCHOE
0003HaYeHHe. DTU CBEAEHUS HOCST BCIIOMOTAaTENbHBIM XapaKTep W HCIOJB3YIOTCS JJIs U3y4EHUs
apupMETUYECKON U TEOMETPUUYECKON TTPOTPECCHiA.

Pabora ¢ ¢opmynamMu n-ro wieHa W CyMMBI TEPBBIX N YICHOB MPOTPECCHi, TIOMHUMO CBOETO
OCHOBHOTO  HA3HAY€HUs, IO3BOJSET HEOJAHOKPAaTHO  BO3BpAIaTbCA K  BBIYUCIICHHUSAM,
TOKJIECTBEHHBIM ITPE0OPa30BaHUSAM, PELICHUIO YPaBHEHUI, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcss XapaKTEpUCTHUECKHE CBOMCTBA apU(PMETUUYECKOH M TeoMeTpUYecKOMn

IIPOrPECCHUil, YTO MO3BOJISIET PACIIMPUTH KPYT IIpe/ilaraeMblx 3ajau.

I'masa 5. JjeMeHTbl KOMOMHATOPUKH U TeOpUH BeposiTHOCTeH (15 yacoB)

Komb6unaropaoe npaBuino ymHokeHus. IlepectaHoBkH, pazMmerieHus, couyetanus. OTHOCUTEIbHAs
4acTOTa M BEPOSATHOCTh CIYy4alHOTO COOBITHS.

Heab: 03HaKOMUTH 00YYarOIIMXCS C MOHATUSMH [1€PECTAHOBKH, PA3MEILEHUs, COUETAHUS U
COOTBETCTBYIOLIIMMH (opMyJIaMH s MOJACYEeTa MX YHCIA; BBECTU MOHSATHS OTHOCHUTEIIbHOU
YacTOThI U BEPOSATHOCTHU CITy4alHOTO COOBITHS.

M3yuenune TeMbl HAUMHAETCS C pElIEeHUs 3a/1ad, B KOTOPHIX TpeOyeTcs COCTaBUTh T€ WU
MHbIE KOMOMHALIMK 3JIEMEHTOB M. MOJCYUTATh UX YHUCIO. PazbacHaeTcs KOMOMHATOPHOE IPABUIIO
YMHOXXEHUS, KOTOpOE HCIIOJIHATCS B JalbHEHIIeM Npu BbIBoJe (GOpMyd Ais NojcuéTa 4ucia
NEPECTAaHOBOK, pa3MellleHni M codeTaHuid. [Ipm wm3ydeHMHM naHHOTO MaTepuaiga HeoOXOJUMO
o0paTuTh BHHMaHUE OOYyYalOIMXCS Ha pa3jiiude MOHATUH «pa3MELICHHE» M «COYEeTaHuey,
c(hopMHpPOBaTh Y HUX YMEHUE OIPEAEIATh, O KaKOM BUJe KOMOMHAIUI UJIET pedb B 3aj1a4e.

B nanHO#l Teme oOydaromuecs 3HAKOMSTCS C HayalbHBIMM CBEACHUSMH M3 TEOpUHU
BEpOSITHOCTEH. BBOmATCS TOHATUS  «ClydyalHOE  COOBITHE», «OTHOCHTENIbHAs  4acToTay,
«BEPOATHOCTh CIIy4alfHOro cOOBbITHSA». PaccMaTpuBAIOTCS CTATUCTMYECKMM M KJIACCUYECKUH
MOJAXOJbl K OIpPEAETICHUI0 BEPOATHOCTH CIy4yallHOro coObiTus. BaxHO 00paTUTh BHUMaHHE
00y4aromuxcst Ha TO, YTO KJIACCHYECKOE OIpeieIeHne BEPOSTHOCTH MOXHO MPUMEHSTH TOJIBKO K
TaKUM MOJIETISIM peabHBIX COOBITUH, B KOTOPBIX BCE UCXObI SBJISIOTCS PaBHOBO3MOXKHBIMHU.

6. IloBTOopenue(18 yacon)

Heaw: [ToBTOpenue, o0o0IIEHNE U CHCTEMAaTU3allUs 3HAHUN, YMEHHUI U HaBBIKOB 3a Kypc
anreOpbl OCHOBHOM 00111600pa30BaTeNbHOM HIKOIIBI.

IHOYPOYHOE IIVIAHUPOBAHUE 9 KJI AJITEBPA (3 YACA B HEJIEJIIO)

Ha3Banmne riaB U NyHKTOB y4eOHHKA Koa-Bo Hara

YPOKOB ITo niiany ‘ da




KT.

I'naBa 1. KpagpaTnunas ¢pynkuus (22 yaca)

1-3 | ®ynkuusa. O6snacth onpeaeneHust U 00JacTh 3HaYEHUN PyHKIUU 3 2,4,7.09
4-6 | CoiicTBa QyHKIIUU 3 9,11,14
7-8 | KBagpaTHbIN TPEXUJIEH U €r0 KOPHU 2 16, 18
9-10 | Pa3znoxeHue KBaApaTHOrO TPEXWICHA HA MHOKUTEIN 2 21,23
11 | KourpoabHasi padora Nel « DyHKIMHU M UX CBOiCTBAY 1 25
12-13 | ®yHkums y = ax”, ee rpaduK U CBOICTBA 2 28,30.09
14-15 | T'paduku GyHKIMiA y = ax” + nuy = a(x — m)” 2 2,5.10
16-18 | Iloctpoenue rpadurika KBapaTUUHON (YyHKIIUU 3 79,12
19-20 | ®ynkuus y = x" 2 14,16
21 Kopens n-i1 ctenenun 1 19
22 KontpoabHnas padora Ne 2 «KBagpaTnunas GpyHkuus» 1 21
I'taBa 2. YpaBHeHHs U HEPABEHCTBA ¢ OJHOM NepeMEeHHOM 14
23-26 | llenoe ypaBHEHUE U €r0 KOPHU 4 23,26,28,30
27-28 | JIpoOHble parmoHaIbHBIC YPaBHEHUS 2 16,17.11
29-31 | Pemienue HEpaBEHCTB BTOPOM CTENEHU C OAHOU MEPEMEHHOM 3 18,20,20
32-34 | PeuieHue HEpaBEHCTB METOJIOM HHTEPBAJIOB 3 23,25,27
35 | UToroBslii ypok 1 30
36 | KoutpoabHas pa6oTa Ne 3" YpaBHeHHsI H HEPABEHCTBA € OHOI 1 2.12
nepeMeHHOoIn»
I'naBa 3. YpaBHeHHsl 1 HEPABEHCTBA C IBYMS IIePEMEHHbIMU 18
37-38 | YpaBHeHue C AByMs NEpEMEHHBIMU U €ro rpadux 2 4,4
39-40 | I'paduueckuii cmocod perieHnst CHCTEM YpaBHEHHIA 2 7,9
41-44 | Pemenue cucteM ypaBHEHHMI BTOPOM CTEIICHU 4 11,14,16,18,
45-48 | Pemenue 3a/1au ¢ TOMOIIbIO CUCTEM YPaBHEHUM BTOPOI CTENEHU 4 21, 23,25
28 .12
49-50 | HepaBeHcTBa ¢ IByMs IEPEMEHHBIMU 2 11, 13.01
51-52 | Cucrembl HEpaBEHCTB € ABYMsI IEPEMEHHBIMU 2 15,18
53 | UroroBslii ypok 1 20
54 | KoutpoabHas pa6ora Ne 4" Pemienue cucrem ypaBHeHui U 1 22
HEpPaBeHCTB'"
I'naBa 4. ApudpmMeTrndeckasi U reoMmeTpu4ecKas NpoOrpeccumn 14
55-56 | IlocnenoBaTenbHOCTH 2 25,27
57-59 | Onpenenenue apudmetudeckoi mporpeccuu. @opmyra N-ro WieHa 3 29,29.01
apupMeTUUECKON MPOrpeccuu 1.02
60-61 | ®opmyrna cyMMBI IEPBIX I YWICHOB apu()METHIECKON MpOorpeccun 2 3,5
62 | KonTpoabHas pabora Ne 5 "Apudmernyeckas nporpeccus’ 1 8
63-64 | Onpenenenue reomerpudeckoil nmporpeccun. ®opmyna n-ro uieHa 2 10, 12
reOMeTPUUECKON Porpeccuu
65-66 | @opmyiia CyMMbI IEPBBIX 11 YIEHOB F€OMETPUUYECKOI MPOTrpeccCUuu 2 15,17
67 | KonTpoabHas pa6ora Ne 6 '"I'eomerpuueckasi nporpeccus' 1 19.02
68 | Ob6obmaromuii ypox 1.03




I'naBa 5. JjieMeHTHI KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTEM

[u—y
9}

69-70 | Ilpumepsl KOMOMHATOPHBIX 3a/1a4 2 3,5
71-72 | IlepecTaHOBKH 2 10,12
73-74 | Pazmenienus 2 15,17
75-76 | Coueranus 2 19,29
77-78 | OTHOCHUTENIbHAS YacTOTa CAyYaHOTO COOBITHS 2 31.03,2.04
79-81 | BeposTHOCTH PaBHOBO3MOKHBIX COOBITHI 3 5,7,9
82 | O6o0maromuii ypox 1 12
83 KontpoabHasi padora Ne 7«j1eMeHTHI KOMOUHATOPUKH U 1 14
TeOPHH BEPOSATHOCTEI)
HToroBoe nmoBropeHne Kypca 7-9 kiaccon 18
84 HaxoxneHnue 3HaueHus1 YUCIOBOTO BhIpakeHUsl. [IporieHThI 1 16
85 | 3HaueHueE BbIPAKEHUS, COJIEPKALLETO CTENEHb U apu(PMETHUECKUIA 19
Kopenb. [Iporpeccun
86 | Boruncnenus no popmysaMm KOMOMHATOPUKH U TEOPUU BEPOSITHOCTEN 19
87 | ToxxnecTBeHHbIE MPeoOpa30BaHUs PAIMOHATBHBIX AIre0pandecKux 21
BBIPXKEHU I
88 | ToxxnecTBeHHBIE MTPe0Opa3oBaHUs IPOOHO-PAITMOHATHHBIX 1 23
U UPPAIMOHATILHBIX BBIPAKEHUN
89 | Jluneiinble, KBaJpaTHbIE, OUKBAApPATHBIE U JPOOHO-PAIIMOHATILHBIC 1 26
ypaBHEHHUS
90 | PemreHne TEKCTOBBIX 3a7a4 Ha COCTABIICHUE YPAaBHEHUI 1 28
91 | Pewenue cuctem ypaBHEHUI 1 30
92 | PemieHne TEKCTOBBIX 3a/1a4 HA COCTABJICHUE CUCTEM YPABHEHUI 1 5.05
93 | JIuneliHbIe HEPABEHCTBA C OJJHOI MEPEMEHHOI U CUCTEMBI JINHEUHBIX 1 7
HEPABEHCTB C OJIHOWM MEPEMEHHOU
94 | HepaBeHCTBa U CUCTEMBbI HEPABEHCTB C OJTHON NEPEMEHHON BTOPO 1 12
CTENIEHU
95 | PemieHne HEpaBEHCTB METOJJOM UHTEPBAJIOB 14
96 | dynkuus, ee cBoicTBa U rpaduk 17
97 | CooTHomIeHHE AreOpanvdecKoil u TEOMETPUUECKOM MoIeei 19
byHKIIIN
98-99 | UToroBasi KOHTpPOJIbHAs1 padoTa 2 21,21
100 | AHanmu3 UTOrOBOM KOHTPOJIBLHON PabOTHI 1 24
101 | 3aknrOYUTENBHBIN YPOK 1 24




AOKYMEHT NOAMNMUCAH
3NTEKTPOHHOW NOANMUCBLIO

CBEAEHWA O CEPTU®WUKATE 311

CepTudpukat 603332450510203670830559428146817986133868575869
Brnageney AkGaes MypaT MaroMeToBnY

OeicTeuTeneH C 26.02.2021 no 26.02.2022



http://www.tcpdf.org

		2021-08-15T14:24:33+0500




