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IHosicHuTEABLHAA 3AIIMCKA.
Pabouas nmporpamma no anredpe ans odyyaromuxcst 7 -9 K1accoB cOCTaBlieHa HA OCHOBE

(deneparbHOrO  TOCYAapCTBEHHOTO  0Opa30BaTeNbHOrO  CTaHJApTa OCHOBHOTO  OOILEro
oOpa3oBaHUs MO aBTOPCKOHW mporpamme «Anredbpa 7 — 9 kimaccel». ABTOPBI — COCTaBUTEIU:
A.I''Mopakosuu, .. 3ybapea. M. Muemo3suna 2009 r., no YMK A.T'. MopakoBud ¢ yueTom
MPUMEPHOHN MporpamMmbl Kypca anreOpsl mius 7-9  kimaccoB cpenHeit o0rieoOpa3oBaTenbHOM
LIKOJIbI, PEKOMEHJ0BaHHOW JlemapraMeHTOM 00pa30BaTENbHBIX NPOTpaMM M CTaHIApPTOB
obmiero oopazoBanuss MunuctepcTBa odpasoBanus Poccuiickoit Deneparum.

Maremaruka sBiSIETCS OJHMM W3 OCHOBHBIX, CHCTEMOOOpa3yloIUX MPEIMETOB
IIKOJIBHOTO  OoOpa3oBaHMs. Takoe MecTO MaTeMaTUKU CpEeAd LIKOJIBHBIX —IPEIMETOB
oOycnoBiuBaeT M €€ 0COoOyl poJib C TOYKM 3PEHHUS BCECTOPOHHETO Pa3BUTHS JIMYHOCTHU
YYALIAXCS.

B ocHOBy HacTOsmIed nporpamMmsl IOJIOKEHBI TNENArOTMYECKHE W JUJAKTHYECKHE
MPUHIUIBI (JIMYHOCTHO OPUEHTUPOBAHHBIE;, KYJbTYPHO - OPUEHTUPOBAHHbIE; NESATEIbHOCTHO -
OpUEHTHUPOBAaHHBIE M T.[.) BapUAaTUBHOTO pa3BMBAIOIIETO OOpa30BaHUS, U COBPEMEHHbBIE
TUAAKTUKO-TICUXOJIOTUYECKNE TEHJCHIWH, CBS3aHHBIE C BAapUAaTUBHBIM Pa3BHBAIOIINM

oOpazoBanuem u TpedoBanusmu ®I'OC.

I[InanupyemMble npeaMeTHbIE pe3y/ibTaThbl 0CBOCHHSA AJre0pbl
JInyHOCTHBIE, MeTanpeAMEeTHBIE U IIPeIMeTHbIE
pe3yJIbTaThl 0CBOCHHUS COJEP/KaAHUA Kypca

Maremarnueckoe 00pa3oBaHue SBISETCA 0053aTeTLHON U HEOTHEMIIEMON YacThIO
0011ero 00pa3oBaHus Ha BCEX CTYIMEHAX MIKOIbL. O0ydeHne MaTeMaTUKe B OCHOBHOM ITKOJIE
HaIpPAaBJIEHO HA JOCTHKEHHE CIEIYIOIINX pe3yIbmamos:

1) 6 Hanpasienuu TUYHOCMHO20 PA3GUMUSL:

- dopmupoBaHUE TIPEACTABICHUN O MaTeMaTHKe KaKk YacTH OOIIeYesIOBEUECKOU
KYJIBTYpbI, O 3HAYUMOCTH MaTEeMaTUKHU B Pa3BUTUU IUBUIIM3AI[UN U COBPEMEHHOTO O0IIECTBa;

- Pa3BuTHe JOrMYecKOro M KPUTUYECKOTO MBINUICHHS, KYyJIbTYphl pedH,
CIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

- dopMupOBaHUE UHTEIJIEKTYalIbHOM YeCTHOCTU U O0BEKTUBHOCTH, CIOCOOHOCTH K
MIPEOIOJICHUIO MBICTUTENIbHBIX CTEPEOTHUIIOB, BBITEKAIOIIUX U3 OOBIIEHHOTO OMbITA;

- Bocrnutanue xaduecTB JTUYHOCTH, 00ECIEUUBAIONIMX COLMAIbHYIO MOOWIBHOCTD,
CIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIC PEIICHHUS;

- dopMupoBaHHE KayeCTB MBIIUICHUS, HEOOXOMUMBIX JJs aJanTaluud B
COBPEMEHHOM MH(OPMAILIMOHHOM OOIIECTBE;

- Pa3Butne wuHTEpeca K MaTeMaTHYeCcKOMY TBOPYECTBY U MaTeMaTHUECKUX
CIIOCOOHOCTEN;

- YMeHue SICHO, TOYHO, TPaMOTHO HM3JaraTh CBOM MBICIU B YCTHOUM M MHUCbMEHHOM
pedr, TOHMMATh CMBICH TIOCTABJICHHON 3a/auyd, BHICTpAWBATh AapryMEHTAIMI0, MPUBOAUTH
MIPUMEPBI U KOHTPIPUMEPBI;

- KpuTHYHOCTh MBIIUIEHHUS, YMEHHE paclo3HaBaTh JIOTMYECKH HEKOPPEKTHHIE
BBICKa3bIBaHUS, OTIMYATh TUIIOTE3Y OT (PaKTa;

- [IpencraBnenrie o0 MareMaTH4yeckod Hayke Kak cdepe dYelnoBeuecKoi
JesITeNLHOCTH, 00 dTamax ee pa3BUTHsI, O €€ 3HAYMMOCTH IS Pa3BUTHUS [TUBUIIH3AIIH;

- KpeaTuBHOCTh MBINUICHUS, WHHUIMATUBA, HAXOJYUBOCTh, AKTUBHOCTH IIPH
pElIeHnH MaTeMaTHYECKUX 3a/1a4;

- YMeHue KOHTPOJHMPOBATh MPOIECC M Pe3ylbTaT Y4eOHOM MaTeMaTH4ecKoi
NS TENbHOCTH;



- CrocoOHOCTh K 3MOITMOHATLHOMY BOCIPHUSATHIO MAaTEMaTHYECKHMX OOBEKTOB,
3a/1a4, peIIeHnui, pacCy X ACHHIA,
2)6 memanpeomMemuom HAnpasieHuu:

- PazButue mnpezncraBieHMi O MaTeMaTWKe Kak (opMe ONHMCAaHUS M METOje
MIO3HAHUS JEHCTBUTEIBHOCTH, CO3/aHNUE YCIOBUM Ui NMPUOOPETEHUs N€PBOHAYAIBHOTO OIIbITA
MaTeMaTH4YeCKOr0 MOIETUPOBAHUS;

- dopmupoBaHne  OOMUX  CHOCOOOB  HMHTEIUICKTYAILHOH  JIESATCIILHOCTH,
XapaKTEepHBIX I MAaTEMaTUKH U SBJSIOLUIUXCS OCHOBOM MO3HABATEJIbHOM KYJIbTYpbI, 3HAUUMOM
JUIS pa3IMyYHbIX cep YEIOBEUECKOM 1A TEIbHOCTH;

- [lepBoHauanbHble HpelaCcTaBICHUS 00 HAESIX U O METOJaX MaTeMaTHKH Kak
YHUBEPCAJIBHOM SI3bIKE HAYKU M TEXHUKHU, CPEJCTBE MOJICIIUPOBAHUS SIBJICHUN U MPOIIECCOB;

- YMeHue BUAECTh MaTEMAaTUUYECKYIO 33/1a4y B KOHTEKCTE NMPOOJIEMHON CUTyalluu B
JPYTrUX IUCHUIUIMHAX, B OKPYXAIOUIEH KU3HH;

- YMeHue HaxoAUTh B PA3IMYHBIX UCTOYHUKAX MH(OpMAINIO, HEOOXOAUMYIO IS
pelIeHHs MaTeMaTU4YecKUX MpoOsieM, MpPEeACTaBlIsATh €€ B MOHATHOW (opme, NpUHUMATDH
pelIeHrE B YCIOBUSIX HEMOJIHON U N30bITOYHOM, TOYHON M BEPOSITHOCTHON MH(pOpMaInu;

- YMeHue noHumaThb M HUCHOJIB30BaTh MAaT€MaTHYECKHE CpPEJCTBAa HArJsJHOCTU
(rpaduku, nuarpammbl, TaOIUIBI, CXEMbl U Jp.) Ul WJUTFOCTpAIUH, WHTEPIPETALNH,
apryMeHTaluu;

- YMeHue BbIIBUraTh THUIOTE3bl MpPU pPEIICHWH Y4YEOHBIX 3ajad, MOHUMAaTh
HE0OX0IMMOCTb UX MPOBEPKH;

- YMeHue NpuMeHSITh WHIAYKTUBHBIE U JIEAYKTUBHBIE CIIOCOOBI pacCyXJeHUM,
BHUJIETh PA3JINYHbIE CTPATErMH PEUICHUS 3a/1a4;

- [ToHumMaHue CyIIHOCTH aJTOPUTMUYECKUX MPEANUCAHUN U YMEHHE NEHCTBOBATH
B COOTBETCTBHH C MPEIIOKEHHBIM AITOPUTMOM;

- YMeHue caMoCTOSITENbHO CTaBUTH 11€7IM, BBIOUPATh U CO3/1aBaTh ajJTOPUTMBI JIJIs
pereHust yueOHbIX MaTEeMAaTHIECKUX MPOOIIeM;

- YMeHHe IUIaHMpPOBATh M OCYLIECTBIATh JIE€ATEIBbHOCTh, HANPABICHHYK) Ha
penieHue 3a/1a4 UCCIIeJ0BAaTEIbCKOIO XapaKTepa;

2) 6 npeomemHoM HANPAGLCHUU.

- OBnaseHne MaTeMaTHYECKUMM 3HAHHSMH M YMEHHUSIMHU, HEOOXOAMMBIMHU IS
MPOJIOJKEHHST 00pa30BaHUs, U3YUEHUSI CMEXKHBIX JUCUUILUIMH, TPUMEHEHUS B TOBCEAHEBHOMN
KU3HU;

- Coznmanue ¢yHgamMeHTa JUis MaTeMaTH4YeCKOro pa3BUTHA, (OPMUPOBAHUS
MEXaHU3MOB MBILIJICHUS, XapaKTEPHBIX U1 MAaTEMaTUUECKOM AESITEIIbHOCTH;

- OBnanenue 0a30BbIM TMOHATUHHBIM amnmapaToM MO OCHOBHBIM pa3lenam
COJIep’KaHus, IMPEACTaBICHHE OO0 OCHOBHBIX H3Y4Ya€MbIX MOHATUAX (YUCIIO, T€OMETpUYEcKas
¢burypa, ypaBHeHHE, BEPOATHOCTh) KaK BAKHEUIINX MaTEMaTHUYECKUX MOJEISAX, MO3BOJISIONINX
ONUCBIBATh U U3y4aTh PEAIbHBIE POLIECCHI U SABJICHHUS;

- YMmenue paboTaTh ¢ MaTeMaTHYeCKUM TEKCTOM (aHAIM3HpPOBATh, W3BJICKATh
Heo0X0uMyI0 HMHG(OpPMAIMIO), TPAaMOTHO NPUMEHSATh MAaTEMaTUYEeCKyl0 TEPMHUHOJOTHIO U
CHUMBOJIMKY, UCIIOJIb30BaTh PA3JINYHbIE I3bIKM MAaTEMATUKY;

- Pa3BuTne npencraBiaeHU O 4YHMCIIE, HATypaJIbHBIX YMCEJ, OBJAJCHUE HABBIKAMU
YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIBHBIX BBIUNCICHUM;

- OBnajeHne OCHOBHBIMHU CIOCOOAMU NPEICTABICHUS U aHaJIM3a CTaTUCTHUYECKHX
JAHHBIX; HAJIMYME NPEACTABICHUI O CTATUCTUYECKHUX 3aKOHOMEPHOCTSAX B PEAIbBHOM MHPE U O
Pa3IUYHBIX CI0C00aX UX U3YYEHHS, O BEPOSATHOCTHBIX MOJIEIIAX;

- VYcBOeHHE CHCTEMAaTHYECKUX 3HAHUHM O IMJIOCKUX (Urypax M MX CBOWCTBaxX, a
TaK)K€ Ha HarJIsJHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TEJIAX, YMEHUE IIPUMEHATh
CUCTEMATUUYECKUE 3HAHUS O HUX JUISl PELICHNUS TEOMETPUUECKUX U MTPAKTUUECKUX 3a7ay;

- YMeHus u3MepsATh JUIMHBI OTPE3KOB, BEJIMUYUHBI YIIIOB, UCTOIb30BATh (HOPMYIIbI



TUTsL HAXOXKICHUS IEPUMETPOB, TUIoNIaieil 1 00beMOB T€OMETPHUYECKUX (PHUTYD;

- YMeHne NpUMEHATh M3YYEHHBIE MOHSATHS, Pe3yJabTaTbl, METOJIbl JUIS PELICHHUS
3aJad MPaKTHYECKOTO XapaKTepa M 3ajady M3 CMEXHBIX JUCHUIUIMH C WCHOJb30BAHUEM MpHU
HEO0X0AMMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KAJBKYIATOPA, KOMIIBIOTEPA.

- YMenue MIPOBOJIUTD KJIaCCH(PUKAIUH, JIOTUYECKHUE 000CHOBaHMS,
JI0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH;

- YMeHHne pacrmo3HaBaTh BHIbl MAaTEMaTHYECKHX YTBEPKICHHH (aKCHOMBI,
OTpeJIeNIEHUs, TEOPEMBI U JIp.), IPSAMbIE U 0OpaTHBIE TEOPEMBI;

- OBnageHne CHUMBOJIBHBIM  SI3BIKOM — aireOpbl, TNpUEMaMd  BBITIOJIHEHUS
TOKJICCTBEHHBIX MPEOOpPa30BaHUN PAMOHAIBHBIX BBIPAKEHUH, PELICHNUs YPaBHEHUH, CHCTEM
YpaBHEHHIA, HEPABEHCTB M CHUCTEM HEPAaBEHCTB, YMEHHE HCIOJb30BATH HJICI0 KOOPJMHAT HA
TUIOCKOCTH Ul HMHTEPIIPETAllMN ypaBHEHWH, HEPABEHCTB, CHCTEM, YMEHHE IPUMEHSTbH
anreOpandeckne MpeoOpa3oBaHUs, alapaT ypaBHEHU U HEPABEHCTB IS PEIICHUS 3a/1a4 U3
pa3IMyYHbIX pa3AesoB Kypca;

- Omnagenne cUCTeMOU (YHKIIMOHAIBHBIX MOHATHHA, (PYHKIIMOHAIBHBIM SI3HIKOM
Y CUMBOJIMKOW, YMEHHE Ha OCHOBE (D)YHKIIMOHATBHO-TPAPHUIECKIX NPEACTABICHNUN OTIMCHIBATD
Y aHAJM3UPOBATh PEaIbHBIE 3aBUCHUMOCTH;

- OBiaieHne TEOMETPHUYECKUM SI3BIKOM, YMEHHUE HCIIOIb30BaTh €0 ISl ONICAHUS
MPEIMETOB  OKPYKAIOMIETO  MHpa, PAa3BUTHE IPOCTPAHCTBEHHBIX TPEACTABICHUH |
M300pa3UTENbHBIX YMEHUH, MPHOOPETEHNE HABBIKOB T€OMETPUIECKUX ITOCTPOCHUIA.

B3anMocBs3b pe3ynbTaToB OCBOSHHS IpeaMera «MaTreMaTHKay MOXHO CHCTEMHO

MpeACTaBUTH B BUje cxeMbl. [Ipu aTom o603HadyeHue JIP ykaspiBaeT, 4To mpoIBHUKEHNE
YYaIuXxcsi K HOBBIM 00pa30BaTEIbHBIM PE3yJIbTaTaM IMPOUCXOIUT B COOTBETCTBUM C JIMHUSIMU
pa3BUTHSL CPEACTBAMU IIpPEAMETA.

7-9 kixaccol

JIMYHOCTHBIMH pe3yjJbTaTaMiu H3YUCHUA TMIPEAMCETA «Maremaruka) SABIISIOTCS
CICOYIOIIUE KaueCTBA:

- HE3aBUCUMOCTD U KPUTUYHOCTH MBIIIJICHU A
- BOJIA M HACTOMYMBOCTE B JOCTHIXXCHHUHU LCJIN.
CpeI[CTBOM JOCTHXKCHUA OTUX PE3YIBTATOB ABJIACTCA:

- cUCTeMa 3a/laHuil y4eOHUKOB;

- IOpelCTaBlIeHHas B Y4yeOHUMKax B SBHOM BHJE OpraHu3alus Marepuaia Io
MPUHIUITY MUHUMAKCa;

- UCIOJIb30BAHUE COBOKYIMHOCTH TEXHOJOTHI, OPUEHTHPOBAHHBIX HA pa3BUTHE
CaMOCTOSITEIBHOCTH ¥ KPUTHYHOCTU MBIIUICHUS: TEXHOJOTHS MpOOJIEMHOro AMasora,
TEXHOJIOTUS IPOAYKTUBHOTO YTEHUSI, TEXHOJOTHS OLICHUBAHUSL.

MeranpeaMeTHBIMH pe3yJbTaTaMU H3y4YeHHUs Kypca «MaremaTtuka» SBISIOTCA
MepBOHAYAIIbHBIE TpEACTaBleHUsI 00 UAESIX M O METOJaX MaTeMaTUKH KaK YHUBEPCAIbHOM
SI3bIKE€ HAYKU U TEXHUKHU, CPEACTBE MOJICTMPOBAHUS SIBIICHUN U MIPOIIECCOB;

- YMEHHE BHJIETh MAaTEMaTHYECKYIO 3a7auy B KOHTEKCTE MPOOJIEMHON CHTyalluH B
JIPYTUX IUCHUIUTMHAX, B OKPYXKAIOIIEH KU3HH;

- YMEHHE HAXOJUTh B PA3UYHBIX HMCTOYHHKAX HH(YOPMAIUIO, HEOOXOIUMYIO s
pelleHns MaTeMaTH4YecKHX IMpoOyieM, MPEACTaBlsATh €€ B MOHATHOW (opme, NpUHUMATH
pelIeHre B YCIOBUSIX HEMOJIHON 1 N30BITOYHOM, TOYHON M BEPOSITHOCTHOU MH(MOpPMAIIUU;

- yMEHUE TOHMMATh M MCIOJIb30BaTh MAaTE€MaTUYECKHUE CPEICTBA HArJIsAIHOCTH
(rpaduku, nuarpaMMbl, TaOMUIBL, CXEMBI W JAp.) JUIA WUIIOCTPAIMKU, WHTEpPIpeTaluy,
apryMeHTaIllu;

- YMEHHE BBIIBUTaTh THUIOTE3bl TPU pEIIeHUH YYeOHBIX 3a7ad, TOHHUMATh
HE0OXO0IMMOCTh UX MPOBEPKH;



- yMEHUE TPUMEHSATh HMHAYKTUBHBIE W JCAYKTUBHBIE CHOCOOBI pPaCCYXKICHHM,
BHUJIETh PA3JIMYHBIC CTPATErHH PEUICHUS 3a/1aY;

- MMOHMMAHHE CYIIHOCTH aITOPUTMHYECKUX MPEINTUCAHUNA U YMEHUE JIEHCTBOBAThH B
COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM;

- YMEHHE CaMOCTOSITENIbHO CTaBHUThH I, BBIOUPATh U CO3JaBaTh AITOPUTMBI JIJIS
penieHus: yueOHbIX MaTEeMaTUUECKHUX MTPOOIIeM;

- yMEHUE IUIAHUPOBATh W OCYIIECTBISATH JACSITEIBHOCTb, HAIpPABICHHYIO Ha
peLIeHHE 3a]1a4 UCCIIEeI0BAaTENbCKOIO XapaKTepa;

IIpeaMeTHBIMM pe3yJbTaTaMHU U3ydeHUs NpeaMeTa «MaTeMaTukay SBISIIOTCA
CIIEYIOIIE YMEHUS:

7-# KJaacc.
Hcnonvzoeams Tipu pelIeHMH MaTEeMaTHYECKUX 3a7ady, MX OOOCHOBAHMHM W TPOBEPKE

HAaWJICHHOTO PEIICHHs] 3HAHUE O:

- HATypaJbHBIX, LIETbIX, PAITHOHAIBHBIX, UPPAITUOHATIBHBIX, JEUCTBUTEIHHBIX YHCIIAX;

- CTETEHHU C HATYypaJbHBIMU MOKA3aTEJISIMU M MX CBONCTBAX;

- OJIHOWIEHAxX W MpaBWIax ACHCTBUHN C HUMH;

- MHOTOYJIEHaX W MpaBWJIaX AEHCTBUUN C HUMH;

- (bopMynax COKpammEHHOTO YMHOKECHUS;

- TOXKJECTBAX; METOJaxX J0Ka3aTeILCTBA TOXKJIECTB;

- JINHEHHBIX YPaBHEHUSAX C OJHOM HEU3BECTHOM M METOJaX UX PEUICHUS;

- CHCTeMax JIBYX JIMHEHHBIX YPAaBHEHHH C IBYMS HEM3BECTHBIMH U METOJAaX UX PEIICHUSI.

- Buinonnsame NEUCTBHUSA C OTJHOWICHAMI M MHOTOUYICHAM;

- Y3Haeams B BRIPOKCHHUIX (DOPMYITBI COKPAIIEHHOTO YMHOXKEHHS M IPUMEHSTh UX;

- PAcKnaovbl8ams MHOTOWICHBI HA MHOKHTEIIH;

- 8bINOJHAMb TOXICCTBEHHBIC MPE0OPA30OBAHUS IIENIBIX aNTeOpandecKuX BHIPAKCHHM;

- 0oka3vleamv MPOCTEHIITNE TOKICCTBA;

- HAX0O0UmMb YUCIIO COUYCTAHUN U YUCIIO Pa3MEIICHUH;

- pewiams JTVUHEIHBIE YPABHEHUS C OJTHOM HEU3BECTHOM;

- pewiams CHUCTEMBI ABYX JMHEUHBIX YpPABHEHHH C JBYMSI HEM3BECTHBIMH METOJIOM
MTOJICTAHOBKH U METOJIOM aJTreOpanvecKoro CIOXKEHHS,

- pewiamsb TEKCTOBBIC 337]a4M C TOMOIIIO JIMHEHHBIX YPAaBHEHUH U CUCTEM;

- HaxoOums PEUICHUS (OKU3HCHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
HCTOJIb3YIOTCSI MAaTEMaTHYECKUE CPEACTRA;

- co30a8amv MPOIYKT (Pe3yJabTaT MPOSKTHOU JEATEILHOCTH), VIl U3YyUCHUS U OTMCAHMS
KOTOPOT'O MCHOJIB3YIOTCSI MAaTEeMaTUYECKUE CPEACTBA.

8-H Kiacc.

Hcnonvzosams IIpu PCHICHHMU MATCMATHYCCKUX 3aJldd, HX 000OCHOBAaHHMH U IIPOBCPKE
HaWJeHHOTO pPCUICHUA 3HAHHUC O:

- anreOpandeckoi ApoOu; OCHOBHOM CBOWCTBE POOH;
- TpaBWiIax JICHCTBUI C aNreOpanuecKuMH IPOOSIMH;

- CTeMeHsIX C IeNBIMH MMOKa3aTeIsIMU 1 UX CBOMCTBAX;
- CTaHJapTHOM BH/JIE YHCIIA;

k
- ¢ynkuax Yy =kx+b, y= X2, Yy = —, UX CBOMCTBax u rpadukax;
X

- TIOHATHH KBaJIPaTHOTO KOPHS M apu(PMETHUECKOr0 KBaJIPaTHOTO KOPHS;
- cBolicTBax apu(pMETHUECKHX KBAJAPATHBIX KOPHEH;

- ¢yHKIMHU Y =+ X, e€ CBOMCTBAxX U rpaduke;
- (opmyIe 15 KOpHEl KBaJpaTHOTO ypaBHEHHUS;
- TeopeMe Buera a5 npuBeAEHHOTO U OOIEro KBaAPaTHOTO YpPaBHEHMUS;

- OCHOBHBIX METOJAaX PCHICHUA LCJIbIX PAlHOHAIIBHBIX ypaBHeHPIfII MCTOAC PA3JIOKCHUS
Ha MHOXXHUTCIIN U MCTOJI€ 3aMCHBI HGI/I3BeCTHOI7I;



- MEeToJie peuieHus JpoOHBIX pallMOHATBHBIX YPaBHEHU;

- OCHOBHBIX MCTOJAaX PCIICHUA CUCTEM PALIMOHAJIBHBIX ypaBHeHI/II‘/JI.

- Cokpawams anrebpandeckue apoou;

- bINOHAMb APUPMETHYCCKUE JICHCTBUS C AIITeOpandecKuMK JpoOsSMH;

- UCNOb308amMb CBOWCTBA CTEIICHEH C IEIBIMH NIOKA3aTEISIMH [IPU PEIICHUU 3a/1ay;
- 3anucvléams YUCIIa B CTAHIAPTHOM BUJIC;

- 8bINOIHAMb TOXKICCTBCHHBIC TPEOOPa30BaHUs PAllMOHAIBLHBIX BBIPAKCHHIA,

y k y
- cmpoums rpaduku QyHKIHA Y = Kkx+b, y= X2, Y = — U UCHOJIb30BaTh UX CBONCTBA
X

IIPY pELICHNUH 33]1a4;
gbluucAmMsb ApUYMETHUECKUE KBAIPATHBIE KOPHY;
npuMeHsAmb CBOUCTBA apU(PMETUUECKUX KBAAPATHBIX KOPHEH MpHU peLIeHUH 3a/1a4;

- cmpoums Tpaduxk GYHKIUU yzﬁ Y HUCIOJb30BaTh €ro CBOMCTBA NPHU PEIICHUU
3a7ad4;

- pewiams KBAIPATHBIC YPABHEHHS;

- npumensams Teopemy Buera npu penieHnu 3aaadg;

- pewiams UENbIE PAlMOHAIIBHBIE YPABHEHUSI METOJIOM PAa3JI0KEHUS HAa MHOKUTEIU U
METOJIOM 3aMEHbI HEM3BECTHOM;

- peuwiamsb IPOOHBIE YPaBHEHHUS;

- pewiams CUCTEMBI PallMOHAJILHBIX YPABHEHU;

- pewiamsb TEKCTOBBIE 3aJa4M C MOMOIIBIO KBAIPATHBIX U PAIMOHAIBHBIX YPAaBHEHHUUN U
WX CUCTEM;

- HaxoOums PEUIEHUS <(OKU3HCHHBIX» (KOMIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX
HCTOJIb3YIOTCSI MATEMAaTHYECKHUE CPENICTBA;

- co30a8amv MPOIYKT (Pe3yabTaT MPOEKTHON MEATEILHOCTH), VISl U3YyUCHUS U OTUCAHMS
KOTOPOTO MCHOJIB3YIOTCSI MATEMaTUYECKUE CPEACTBA.

9-it knacc.

Hcnonvzosamo npu pEelICHUU MATCMATUYCCKUX 3adad, HX 00OCHOBaHUU U IIPOBCPKE
HaﬁHeHHOFO PEIICHUS 3HAHUC O:

- CBOMCTBaXxX YHMCIOBBIX HEPABEHCTB;

- METOJIax pelIeHUs JUHEHHBIX HEPABEHCTB;

- CBOMCTBaX KBaJApaTUYHOU (YHKIUU;

- METOJIax pelIeHUs KBaJApaTHBIX HEPABEHCTB;

- METOJIe UHTEPBAJIOB ISl PEIICHUS PAllMOHATbHBIX HEPABEHCTB;
- METOJIaX PEIICHUs CUCTEM HEPaBEHCTB;

- cBojicTBax u rpaduke GpyHKIEK Y = X" OpH HATYPAILHOM N;

- ONpeJeNIeHUU U CBOMCTBAX KOpHEH cTerneHu N;

- CTeMeHsX C pallMOHAILHBIMH [TOKA3aTEIsIMU U UX CBOMCTBAX;

- ONpEJeNIeHNH U OCHOBHBIX CBOWCTBax apudmernyeckoil mporpeccuu; popmyne amis
HAaxO0JIEHUS CYMMBbI €€ HECKOJIbKUX TEPBBIX YJICHOB;

- ONpEJENICHHH U OCHOBHBIX CBOMCTBAaX T€OMETPHUECKON Mporpeccuu; Gopmyne s
HAaxO0JIEHUS CYMMBbI €€ HECKOJIbKUX TEPBBIX YJICHOB;

- (dopmyne s CyMMbl OECKOHEYHOW T€OMETPUYECKOI MPOTpeccur CO 3HAMEHATENEM,
MEHBIIHNM 0 MOIYIIO €AMHUIBI.

- HUcnonv306amb CBOWCTBA YHUCIIOBBIX HEPABEHCTB TSI MpeoOpa3oBaHMs HEPABEHCTB;

- 0oKazvleams MPOCTEUIINE HEPABEHCTBA;

- peuiams JIVHEWHbIE HEPABEHCTBA;

- cmpoums TpaduK KBaIpaTUYHOW (PYHKIIUU U HCIIOJIB30BATh €T0 MPH PEIIeHUH 33134,

- peuiams KBaJpaTHbIE HEPABEHCTBA;

- peuwiams palMOHAIbHbIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;



- peuiamsb CUCTCMbI HCPABCHCTB,

- cmpoums Tpadguk QyHKIEE Y = X" IpPH HATYpaIbHOM N M MCIOIB30BaTh €r0 IIPU
pEIICHUH 33]1aY;

- HAxoO0ums KOPHH CTETEHHU N;

- UCnoab308ams CBOMCTBA KOPHEH CTENEHM N MPH TOXKASCTBEHHBIX IPE0Opa30BaHUsX;

- HaxoO0ums 3HAYEHUS CTENCHEW C pallMOHAIBLHBIMU MTOKA3aTeIsIMU;

- peuwiams OCHOBHBIC 33]]aul Ha apU(METHUECKYIO M TE€OMETPUUYECKYIO IIPOTPECCUH;

- Haxooums CyMMY OECKOHEYHON TIe€OMETPUYECKOH IPOTPEcCCHH CO 3HaMEHATeNeM,
MEHBIITUM TI0 MOJTYJIIO €IMHHUIIBI;

- Haxooums PEUICHHUS <OKU3HCHHBIX» (KOMIIETCHTHOCTHBIX) 3a7ad, B KOTOPBIX
WCTIOJIB3YIOTCSl MATEMaTHYECKHE CPEJICTBA;

- co30asamy MPOAYKT (Pe3yNIbTaT MPOECKTHOM NEATETLHOCTH), ISl U3YUCHUS U OTIMCAHUS
KOTOPOTO MCIIOJIB3YIOTCS MAaTEeMaTHIEeCKUE CPE/ICTBA.

Pezynamuenvie YY/I.

— CaMOCTOSITENIBHO  OOHapydxcugams W gopmyruposams TpoOleMy B KIAaCCHOH H
WHIUBUAYAIbHON y4eOHOM eATeIbHOCTH;

— 8bl08U2aMb BEPCUU DELIEHHs] MpoOJEMBbl, 0OCO3HABATh KOHEUYHBIH pPE3yNbTaT, BHIOMPATh
CpEeICTBA IOCTHXKEHUS LIEIH U3 MPEATI0KEHHBIX WM UX UCKATh CAMOCTOSITENILHO;

— cocmasnames (MHAWBUIYaIbHO WM B TPYIIE) IJIaH pelleHus MpoOiaemMbl (BBITOJIHEHUS
MIPOEKTA);

— no0bUpams K K01 npoodieme (3a7aue) afeKBaTHYIO € TEOPETHISCKYIO MOJIEIb;

— paboTast Mo MpeI0KEHHOMY UM CaMOCTOSITENIbHO COCTaBICHHOMY IJIaHY, UCHOIb308AMb
Hapsily C OCHOBHBIMH U JOIOJIHUTENIbHBIE CpEJCTBA (CIpaBOYHAs JIUTEPATypa, CIOXKHbBIE
MPUOOPHI, KOMIIBIOTED);

— NIaHUpO8amsb CBOIO MHAMBHUAYATIbHYIO 00pa30BaTeIbHYIO TPACKTOPHUIO;

— pabomamsb TIO CaAMOCTOSITENIBHO COCTAaBJICHHOMY IUIaHYy, CBEpSISICb C HUM U C LEJbIO
NEeSITeIbHOCTH, UCTIPAaBJIsis OIINOKHU, UCIOB3YsI CAMOCTOSTEIBHO M0100paHHbIEe CPEICTBA (B TOM
yucie u MHTepHeT);

— cBOOOHO 1071b3086ambCsl BBIPAaOOTaHHBIMU KPUTEPUSIMH OL[EHKU U CAMOOLICHKH, UCXO/IS U3
LEIH U UMEIOLIUXCSA KPUTEPUEB, pa3inyasi pe3y/bTaT U CocoObl IeHCTBUM;

— B XOJI€ MIPEICTaBJICHUS MPOCKTa 0a8ams OYeHK) ero pe3yabTaTaM;

— CaMOCTOSITENILHO 0CO3HABAMb IPUUMHBI CBOETO YCIIeXa WM HeycleXa U HaXOAUTh CIIOCOObI
BBIXOJIa U3 CUTYyallUU HEYCIIeXa;

— yMemb oOyeHums CTENEHb YCIEUIHOCTH CBOEH MHIUBUIYAIbHOW 00pa3oBaTeIbHON
NesITeNIbHOCTH;

— Oaeamb OYeHKYy CBOUM JIMYHOCTHBIM KayecTBaM M YepTaM XapakTepa («KaKoB %),
OTIPEIeINIATh HAIPABIIEHUSI CBOETO PA3BUTHUA (KKAKUM 51 XOUY CTaTb», «4TO MHE JJIsl 3TOTO HaJo
CENaThy).

Cpedcmeom ¢hopmuposanus peryasTUBHBIX Y Y] cayxaT TEXHOJIOTUS MPOOIEMHOTO JUaora

Ha OJTame M3Y4YeHHs] HOBOTO MaTepuaja U TEXHOJOTHS OIIEHWBAaHUA 00pa30BaTeIbHBIX
JNOCTHKEHHH (y4eOHBIX YCTIEXOB).

Ilo3nasamenvnvie YY/I:

— AHAnU3UPOBAMb, CPABHUBAMb, KIACCUDUYUPOBamMb U 0000wams GHaKThl U ABICHUS,

— ocywecmenams CpaBHEHHE, CEPUALIMIO U KJIACCU(PUKALINIO, CAMOCTOSATENLHO BBIOMpast
OCHOBAHHUS M KPUTEPUU JUTS YKa3aHHBIX JIOTUYECKHX OIEpaIuii; CTpOUTh KiacCU(UKAIUIO MTyTEM
JIMXOTOMHYECKOTO JeJIeHUs (Ha OCHOBE OTPHUIIAHUS);

— cmpoumb JIOTUYECKH OOOCHOBAHHOE pacCyXJEHHe, BKIIOYAIOIlee YCTaHOBIICHHE
PUYMHHO-CIIE/ICTBEHHBIX CBSI3€H;

— co30asamsb MaTeMaTHUECKUE MOJIEIH;



— COCTaBJIITb TE3UCHI, pA3JIUYHbIE BHUJbl IUIAHOB (IIPOCTBIX, CIIOXHBIX M T.IL).
[IpeoOpa3oBbIBaTh MH(GOPMAIMIO U3 OJHOTO BUAA B APYroil (TaOIUIly B TEKCT, AUArpammy H
mp.);

— 6bIUUMbIBAMb BCE YPOBHU TEKCTOBOM MH(pOpManuy.

— ymems onpeoesisimb BO3MOXKHbIE HCTOUHUKH HEOOXOAUMBIX CBEACHUMN, IPOU3BOIUTh MTOUCK
nHpOpMAIINY, AaHATU3UPOBATH M OIICHUBATH €€ JOCTOBEPHOCTb.

— MOHUMAas HO3UILMIO JIPYrOro 4esloBeKa, pasiuyams B €ro pedd: MHEHUE (TOUKY 3PEHHUs),
JI0Ka3aTelnbCcTBO  (apryMeHThl),  (pakThl;  TUIOTE3bl , AaKCHOMBI, Teopud. Jliast 3TOTO
CaMOCTOSITEJIbHO MCIOJb30BaTh pa3IM4Hble BUABI 4YTE€HUSA (M3yyarolee, MPOCMOTPOBOE,
03HAKOMHTEJLHOE, TIOMCKOBOE), IPUEMBI CITYILIAHUS.

— caMOMy c030asamb WCTOUYHUKH MH(POpPMAIMU Pa3HOrO THUIMA W AJS Pa3HbIX ayAUTOPHIA,
cobmo1aTh MHPOPMAIIMOHHYIO TUTUEHY U TIPaBUIa UHPOPMAIIMOHHOM 0€30MacHOCTH;

— yMemb UCNOIb306aMb KOMIIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTMH KaK HMHCTPYMEHT
JUIs JOCTHKEHHMS] CBOMX Lieneil. YMeTb BbIOMpaTh a/ieKBaTHbIE 3ajjau€ WHCTPYMEHTalbHbIE
[IPOrpaMMHO-aNMapaTHbIE CPEJCTBA U CEPBUCHIL.

Cpeocmeom ¢hopmuposanus mno3HaBatenbHbIX Y'Y ]l coyxaT y4eOHBIM MaTepuall U Mpexse

BCETO MPOJYKTUBHBIC 33JIaHUs YICOHHUKA, TTO3BOJISIFOIINE MTPOIBUTATHCS TIO BCEM IIECTH JIMHHUSIM
pa3BUTHSL.

1-s JIP — Mcnonp30BaHuE MaTeMaTUYECKUX 3HAHUMN JJIs1 PELIEHUs pa3InYHbIX MaTeMaTHYECKUX
3a/1a4 ¥ OIICHKHU TOJIYYCHHBIX PE3YJIbTaTOB.
2-51 JIP — CoBOKYITHOCTh YMEHHIA 10 UCTIOIH30BAHUIO I0OKA3aTEIFHOW MAaTEeMaTHUECKOW PeUH.
3-s1 JIP — CoBOKYImHOCTh YMEHHUH 1O paboTe ¢ MHPOpPMAIMEH, B TOM YUCJE W C Pa3IUIHBIMU
MaT€MAaTHYE€CKUMU TEKCTAMH.
4-5 JIP — VYMeHus WHCHOJB30BaTh MAaTEMAaTHUYECKHE CPEACTBA Ui W3yYCHUS M OIHUCAHUSA
peanbHBIX MPOLIECCOB U SBJICHUM.
5-s1 JIP — He3aBUCUMOCTB M1 KpUTUYHOCTH MBIIIICHHUS.
6-s1 JIP — Boyig 1 HaCTOMYMBOCTE B JOCTHIKEHUH LIEJIN.

Kowmynuxamuenoie Y Y/I:

— CaMOCTOSITEIIBHO 0p2aHu308b16amsb y4eOHOE B3aMMOJICHCTBHE B TPpyIIe (OMPeaesaTh 00mue
LI€JTH, OTOBApPUBATHLCS APYT C IPYTOM H T.11.);

— OTCTaWBas CBOIO TOUKY 3PCHHUS, NPUBOOUMb apeyMeHmbl, TIOATBEPKIas UX GpaKkTaMu;

— B JIMCKYCCUU YMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

— YUUTBCSA KPUMUYHO OMHOCUMbCSL K CBOEMY MHEHHUIO, C IOCTOMHCTBOM NPpU3HABAMb
OImMOO0YHOCTh CBOETO MHEHHS (€CJIM OHO TAKOBO) M KOPPEKTHUPOBATH €T0;

— IIOHUMasi TIO3UIMIO IPYTOT0, paziuiams B €ro peun: MHEHUE (TOUKY 3pEHHS),
JI0Ka3aTeNbCTBO (apryMEHTHI), (GaKThl ; THIIOTE3bl, aKCHOMBI, TEOPHH;

— yMemb B3TJISIHYTh HAa CUTYAIMIO C UHOM MO3UIIUU U 00208apU8amsCsi C TOJbMU UHBIX
HO3UILINH.

Cpedcmeom  popmuposanus KOMMYHUKATUBHBIX YVY]l ciyXar TeXHOJIOTHUS MpoOIEeMHOTrO

nuanora (moOyXAaomuid 1 MOABOISAIINI JHAlOT) W OpraHu3aus paboThl B MalbIX TpYIIax,
TaKKe MCIOJIb30BaHUE HAa YPOKaX 3JIEMEHTOB TEXHOJOTUH MPOTYKTUBHOTO YTECHHSL.

Conep:kanue y4e0HOro npeaMera ¢ ykazanueMm (GopM OpraHu3aluM y4eOHbIX 3aHATHI,
OCHOBHBIX BHJIOB Y4e0HOH /1eATeTbHOCTH

B ocHoBe COJACpIKaHUusA 06y‘-ICHI/I}I MAaTCMAaTUKE JIC)KUT OBJIIAJACHUC YYAIIUMHCA
CJICAYIOIIUMHU BUAMU KOMIIETCHITUMN: HpeZ[MeTHOﬁ, KOMMyHHKaTHBHOﬁ, opranmaunonnoﬁ n
OﬁmeKyHbTypHOﬁ. B cooTBeTCcTBHU C 3TMMM BUAAMH KOMIIETCHIIMM HaMM BBIACICHBI I'JIaBHBIE
COACPKATCIIbHO-ILICJICBLIC HAIIPABJICHHUA (J'II/IHI/II/I) Pa3BUTHA Y4JallUXCA CpCACTBAMU IPCAMETA
«MatemMaTuka.



IIpexmernass  kommereHumsa. Ilox mnpexMeTHOM  KOMIETEHUIMEH  IOHMMAETCS
OCBEIOMJIEHHOCTh IIKOJBHUKOB O CHUCTEME OCHOBHBIX MAaTe€MaTHYECKHUX IPEICTaBICHUM U
OBJIAJIECHUE HMHU HEOOXOJUMBIMM TNPEIMETHBIMU yMEHUSAMU. DOPMUPYIOTCS CIEAYIOLIUE
oOpasyromue 3Ty KOMIETEHIUIO IMPEACTABICHUS: O MaTeMaTHYeCKOM SI3bIKE KaK CpEeICTBE
BBIDAKEHUS MaTeMaTU4YEeCKMX 3aKOHOB, 3aKOHOMEPHOCTEM U T.J.; O MaTeMaTHYeCKOM
MOJIEIMPOBAHUU KaK OJJTHOM M3 BaXKHBIX METOJOB MO3HaHUs Mupa. PopMUpyroTCs Cleayolne
oOpasyromue 3Ty KOMIETCHIMIO YMEHHS: CO3/1aBaTh IMPOCTEHIINE MaTeMaTHYECKHUE MOJIENH,
paboTath ¢ HHMH W HWHTEPIPETUPOBATH TOJYYEHHBIE pPE3YyNbTaThl; MPHOOpPETaTh W
CUCTEMATHU3UPOBATh 3HAHUS O CrIOcOo0ax pelIeHUs: MaTeMaTHUECKUX 3a/1ad, a TaKXKe MPUMEHITh
9TH 3HAHUS U YMEHHUS JUISl pEIeHUs] MHOTHX >KU3HEHHBIX 3a]1a4.

KommyHukaTtuBHass  kommereHuusi. Ilonq  KOMMYHHKaTMBHOM  KOMIIETEHIIMEHN
noHuMaercs c(OPMUPOBAHHOCTb YMEHHs SICHO W UETKO H3JaraTb CBOU MBICIH, CTPOUTH
apryMEHTHPOBAHHbBIE PAcCY)KJIEHUS, BECTU JAUAJIOT, BOCIIPUHUMAs TOUKY 3pEHHs cOOeceTHIKa U
B TO K€ BpeMs MojJBepras e€ KpUTUUECKOMY aHaJIu3y, OTCTauBaTh (IpHU HEOOXOAMMOCTH) CBOIO
TOYKY 3pEHMs, BBICTpauBas cuUCTeMy aprymeHTtauuu. DopmupyroTcs o0pasyroue 3Ty
KOMITIETEHIIIO YMEHUS, a TAK)Ke YMEHHsI U3BJIeKaTh MH(OPMAIIMIO U3 Pa3HOTO POJa HCTOUYHUKOB,
npeoOpa3oBbIBas €€ Mpu HEOOXOJUMOCTH B Apyrue GopMbl (TEKCThI, TAOIUIBL, CXEMBI U T.11.).

OpranusanuonHasi komnereHuus. [1oq opraHn3anMOHHON KOMITETCHIIMEN TOHUMAETCA
cOpPMUPOBAHHOCTh yMEHHUSI CAMOCTOSITENIbHO HaXOJWTh U TPUCBAWBaTh HEOOXOJUMBIE
y4daiumcs HoBble 3HaHus. DopmupyroTes ciaeayronme oOpa3yrolue 3Ty KOMIETEeHIIMI0 YMEHHUS:
CaMOCTOSITEJIPHO CTaBUTh ydeOHYI0 3amady (1ienb), pa3OuBaTh €€ Ha COCTaBHBIC YacTH, Ha
KOTOpBbIX OyleT OCHOBBIBATHCA Mpoliecc €€ pelIeHMs, aHATU3UPOBATh PE3yNbTaT JEHCTBUS,
BBISIBIISITH JOMYILIEHHbIE OMIMOKM M HETOYHOCTH, UCHPABIATh WX M MPECTABIATH MOTYYECHHBII
pe3ynbTaT B (hopMe, JIETKO TOCTYIHOMU Ui BOCIIPUSATHUS APYTUX JIOJCH.

Oo6mexyabTypHasi komnereHnmus. [log oOmeKkyIbTypHONH KOMIETEHIIMEH MTOHUMAETCS
OCBEIOMJICHHOCTh IIKOJIbBHUKOB O MaTeMAaTUKE KaK AJIEMEHTE O0IIeUYesIOBEYeCKON KyIbTYpPhl, €€
MECT€ B CHCTEME JPYTUX HayK, a Takke €€ poJid B Pa3BUTHH IPEACTABICHUI YEJIOBEYECTBA O
1enocTHoi kaptuHe wmupa. Dopmupyrorcs cienyromue oOpa3yloliue 3Ty KOMIIETEHIUIO
npejacTaBieHus: 00 ypOBHE pa3BUTHS MAaTeMaTUKH Ha pPa3HbIX HCTOPUUECKUX HTamax ; o
BBICOKOM IPAKTUYECKOW 3HAYMMOCTH MAaTEMaTUKU C TOYKH 3PEHUS CO3JAHUS U Pa3BUTHS
MaTepUaIbHON KyJbTYpbhl YEJIOBEUECTBA, & TAKKE O BAXKHOW POJIM MAaTEMaTUKU C TOUKHU 3PEHUS
(GbopMHUpPOBAaHMM TaKUX BAKHEUIIMX YEpPT JTUYHOCTH, KaK HE3aBUCUMOCTb U KPUTHYHOCTH
MBIIUIEHHUS], BOJIL U HACTOMYUBOCTD B IOCTHKEHUU LEIH U JIp.

AJITEBPA (200 u)

Ajredpanyeckue BbIpaskeHUsl. bykBeHHbIE BBIpaXXEHMS (BBIPAXKEHHS C NEPEMEHHBIMHM).
YucnoBoe 3HaueHHEe OYKBEHHOTO BbIpakeHUs. JlOmMyCTHMMBblE 3HAU€HHUS IE€PEMEHHBIX.
[ToncTaHoBKa BbIpakeHUH BMecTo nepeMeHHbIX. [IpeoOpa3oBaHne OYKBEHHBIX BBIpaXEHUH Ha
OCHOBE CBOICTB apumMeTnueckux AeicTBUi. PaBeHCTBO OyKBEeHHBIX BbIpaxkeHUH. ToXIecTBO.
Crenenp ¢ HaTypaJIbHBIM IIOKa3aTeseM U ee cBoiicTBa. OQHOUYNIEHBI M MHOTOWIEHbL. CTeneHp
MHoOrowIeHa. CIloKeHHe, BBIYMTAHHE, YMHOKEHHE MHOTIO4YIeHOB. DOopMysbl COKpalleHHOTO
YMHOXKCHUA: KBaJApaT CyMMbBl M KBagpar pasHoctd. @PopMmysna pa3sHOCTH KBaJIpaToB.
[IpeoOpa3oBaHue 11€70T0 BBIPAXKECHUSI B MHOTOWIEH. Pa3nojkeHne MHOTOWIEHOB Ha MHOXKUTEIIH.
MHorousnens! ¢ oHOM nepeMeHHOW. Kopenb MHOrowieHa. KBagpaTHblil TpexuiieH; pa3ioKeHue
KBaJPAaTHOI'O TPEX4IeHa HA MHOKUTEIIN.



Anrebpandeckas qpoOb. OCHOBHOE CBOWCTBO anreOpandeckoil apobu. CrnokeHue, BRIYUTAHHE,
YMHOXXEHUE, JefieHne anredpanyeckux Apooeit. CTeneHp ¢ meIbIM I0Ka3aTeIeM U ee CBOHCTBA.
ParmonanbHbie BRIpaKeHUS M UX IpeoOpa3oBanus. Jl0ka3aTeabCTBO TOXKIECTB.

KBangpatusie xopHu. CBOHCTBa apuU(PMETHUYECKUX KBAAPATHBIX KOPHEH M MX NpPUMEHEHHE K
peoOpa30BAHUIO YHUCIOBBIX BHIPAKEHUH U BHIYHCICHUSM.

YpaBHenusi. YpapHenue ¢ ojgHoil nepemeHHoil. Kopenb ypaBHeHusi. CBONCTBAa YHUCIOBBIX
paBEeHCTB. PaBHOCUIIBHOCTH YpPaBHEHUN.

JIuneiinoe ypaBHeHue. KBanpaTHoe ypaBHeHHWe: ¢GopMylia KOpHEH KBaJpaTHOTO YpaBHEHHUS.
Teopema Buera. Pemienue ypaBHeHUI, CBOIAIIMXCS K JUHEUHBIM U KBaapaTHbIM. [Ipumepsl pe-
LICHUS] YpaBHEHUN TPEeThel 1 4eTBepTOl cTeneHu. Perenne qpoOHO-paliioHaIbHbIX YPAaBHEHUH.
VYpaBHeHHe ¢ AByMsI epeMEHHbIMU. JIMHENHHOEe ypaBHEHHE C JIByMs NEPEMEHHBIMH, IPUMEpPHI
pelIeHNs YpaBHEHUH B EJIbIX YHCIIaX.

Cucrema ypaBHEHUM ¢ JByMs NepeMeHHbIMHU. PaBHocuibHOCTH cucteM. CucTeMbl JABYX
JIMHEWHBIX YPAaBHEHWM C JBYMs II€PEMEHHBIMU; PEIICHHE IIOJCTAaHOBKOM M CIIOKECHHUEM.
[IpuMeps! perieHust CHCTEM HETMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMMU.

Pemrenne TeKCTOBBIX 33729 aNTreOpandecKuM CIIOCOOOM.

JlexkapToBbl KOOpPAMHATHI Ha IUIOCKOCTU. ['paduueckas mHTeprpeTalnus ypaBHEHHS C ABYMS
nepeMeHHbIMU. ['paduk JIMHEHHOTO ypaBHEHUS € IBYMS IIEPEMEHHBIMU; YII0BOU KO3(DUIIHEeHT
MPSIMOM; yCJIOBHE MapallIeIbHOCTH MpsMbIX. ['paduku mpocTeHInX HETUHEHHBIX ypaBHEHUM:
napaboJia, rurnep0osia, OKPYKHOCTh. | 'padruueckass MHTEpIIpETAIls CUCTEM YPAaBHEHHH C IByMS
IIEPEMEHHBIMHU.

HepaBencrBa. UncnoBbie HepaBeHCTBA U UX CBOMCTBA. HepaBeHCTBO € OTHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHElHBbIE HEpaBEHCTBA C OJHOW mNepeMeHHOW. KBamgpaTHbie
HepaBeHCTBa. CHCTEMBI HEPABEHCTB C OJHON EPEMEHHOM.

OVYHKIINH (65 1)

OcHoBHbIe MOHATHSA. 3aBUCUMOCTU MEXIy BenuunHamu. [IpencraBienue 3aBUCHUMOCTEM
dopmynamu. [lonarue ¢pynkunu. O6racth ompenesieHuss 1 MHOKECTBO 3HAUCHUN (YHKIIUU.
Crnioco0On1 3amanust ¢yHkiuu. ['paduk dyHkiuu. CBoiicTBa GYHKIUMNA, MX OTOOpaKEHHWE HA
rpaduke. [Ipumepsl rpadKoB 3aBUCUMOCTEN, OTPAXKAIOIIUX peaIbHbIE MPOIECCHI.

YucnoBble  QyHkuuu. DyHKIOUM,  ONHUCHIBAIOIIME  MPSAMYIO W OOpaTHYIO
MIPOMOPLIMOHANIBHBIE 3aBUCUMOCTH, X Ipaduku u cBoicTBa. JIuneitHas GyHKIMs, ee rpaQuk u
cBoiictBa. KBampatuunas ¢ynkuusa, ee rpaduk u cBoiictBa. CTeneHHble (QYHKIUU C
HATYpaIbHBIMH TIOKa3aTeIsIMK 2 1 3, UX rpaduku u cBoiictBa. I'paduxu Gpyskmumii y =\x, y =
3\x, y =x|.

YucinoBble mocjieaoBaTeJbHOCTUH. [loHsATHE YHCTIOBOW MOCIENOBATENBHOCTH. 3aJaHHe
MOCJIEIOBATETFHOCTU PEKYPPEHTHOH Popmynoit u popMymnoit N-ro dieHa.

Apudmernueckas u reoMmeTpuueckas nporpeccun. opmyssl N-To wieHa apudMeTHIecKoi
U TEOMETPHYECKOM Mporpeccuii, CyMMBI TEpBBIX I UJeHOB. M300paxxeHHe UJIECHOB
apuMeTHuyecKoil M TEOMETPUUYECKON Mporpeccuii TOYKaMu KOOPAMHATHOW TMJIOCKOCTH.
JInHEeNHBII ¥ 3KCIOHEHIUANbHBINA PoCT. CII0KHBIE TPOLICHTHI.

BEPOATHOCTDb U CTATUCTHUKA (394)

OnucareqbHasi craTucTUKa. [IpencraBneHue MaHHBIX B BHUAE TaONHIl, IUArpaMM,
rpaduxoB. CrydaifHas W3MEHUMBOCTh. CTAaTUCTHUYECKHE XapaKTEPUCTUKH HaOOpa aHHBIX:
cpenHee apudMeTHdyecKoe, MeauaHa, HauOoJblllee W HaMMEHbIIee 3HAYCHHsS, pa3Max.
[IpencraBienue o BLIOOPOYHOM HCCIEAOBAHUU.




Cayuaiinble cOObITHSI M BepOSITHOCTb. [loHsTHE O CilydallHOM ONIBITE U CIIydallHOM
coObiTum. YacroTa ciydaitHoro coObiTrs. CTaTUCTUYECKUN TOJXO0]T K MOHATUIO BEPOSITHOCTH.
BeposiTHOCTH NIPOTHBONOJIOXKHBIX COOBITUH. JlOCTOBEpHbIE W HEBO3MOJKHBIE COOBITHSL.
PaBHOBO3MOKHOCTB cOOBITHI. Kilaccuueckoe onpenieseHue BEpOsITHOCTH.

KomOunaropuka. Pemenue  KOMOMHATOpHBIX  3amady  mepeObOpoM  BapUaHTOB.
KombOunaTopHoe npasmiio yMHOKeHUs. [lepecTaHOBKH U (akTOpHal.

JIOTHKA U MHOXECTBA (10 u)

TeopeTnko-MHOKeCTBeHHbIe NMOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBA. 3aJaHue
MHO>KECTB TEPEUYHCIECHUEM JJIEMEHTOB, XapaKTEPUCTUUYECKUM CBOMCTBOM. CTaHJIapTHbIE
0003HaueHHsI YUCIOBBIX MHOKECTB. [TycToe MHOXKECTBO 1 ero o6o3HaueHue. [1oAMHOKECTBO.
OObearHeHNne U epeceyeHre MHOXKECTB.

Wnmroctpanyisi OTHOLIEHUI MeXAy MHOXECTBAaMM C IOMOIIBIO AMarpamMm Oiinepa —
Benna.

JuieMeHTHl Jioruku. Ompenenenue. AKcHOMBI U TeopeMbl. Jloka3zaTenbCcTBO.
JlokazaTtenbCcTBO OT MPOTUBHOTO. Teopema, oOpaTHas naHHou. [Ipumep u KoHTpIIpuUMeED.

[ToHsiTHE O PAaBHOCUIILHOCTH, CJIEI0BAaHUU, YIIOTPEOJICHNE JOTUYECKUX CBSI30K: ecri ..., mo
8 MOoM U MOJIbKO 8 mom ciaydae, JOTHUYCCKUE CBA3KH u, uiu.

MATEMATHUKA B HCTOPUYECKOM PA3BUTHH

Ucropust popmupoBaHus MOHATHS YKCIa: HATypajdbHBIE YHCIIA, IPOOH, HETOCTATOUYHOCTh
paInMoHAIBHBIX YHCEI [Tl TEOMETPUUYECKUX U3MEPEHUM, HppalmoHaibHbIe Yrcia. CTapuHHbBIS
cucteMbl 3anucu yncell. J[pobu B BaBunone, Erunre, Pume. OTKpbITHE NECATUYHBIX ApOOEH.
CrapunHbie cucTeMbl Mep. JlecaTuuHble npodu u MeTpuueckas cucrema mep. llosBiaeHue
OTPHUIATEIBHBIX YUCET U HYJA. MarHuukui, Juep.

3apoxaeHue anreOpel B Hempax apudmeTuku. Anb-Xope3mu. PoxkaeHne OykBeHHOM
cumBonuku. II. @epma, @. Buer, P. Jlexapt. Ucrtopus Bompoca 0 HaxoxJAeHUU (HOPMYI
KOpHEH anreOpanvecKux YpaBHEHHM, HEPa3peluIMMOCTh B pajJHMKalax ypaBHCHUH CTEIEHH,
oonpmeit yeteipex. H. Tapranbs, k. Kapnano, H. X. A6ens, O. INamya.

N300perenne mMeTo1a KOOPAUHAT, TO3BOJIAIOIETO NEPEBOJUTH T€OMETPUUECKHE OOBEKTHI
Ha s3bIK anreOpel. P. [exkapt u II. ®@epma. Ilpumepbl pa3inuHBIX CHCTEM KOOPAWHAT Ha
IIJIOCKOCTH.

3anaua Jleonapao Iluzanckoro (dubonayum) o kposmkax, yucia duOoHavyn. 3amava o
IaXMaTHOM JI0CKe.

Hctoku Teopun BeposITHOCTEM: cTpaxoBoe Jeno, azapTHbie urphl. [1. depma u b. [Tackans.
. bepuymu. A. H. Konmoropos.

Ot 3emuiemepus k reometrpun. [Tudarop u ero mkomna. @anec. Apxumen. [loctpoenue c
MIOMOIIIBI0 LUPKYJs W JuHedkH. [locTpoeHne mnpaBUIBHBIX MHOTOYrOJIbHUKOB. Tpucekuus
yria. KBanmparypa kpyra. YaBoenue ky6a. Mctopus uucna m. 3onotoe ceuenue. «Hauamay
EBxinpa. Ditnep. H.U. JlobaueBckuii. MicTopus nsitoro nocrynara.

Codusmsbl, mapagoKchl.

Pe3epB BpeMenn — 55 4.

Ocnoenoe cooeprcanue no memam

AJITEBPA 7-9 (306 1)




OcHoBHOE CoA€EpPKaHUE 10 TEMaM

XapaKTepuCcTHKA OCHOBHBIX BU/I0B 1eATEJIbHOCTH
yueHHMKa (Ha ypoBHe y4eOHbIX AeiicTBH)

1. leiictBuTebHbIe yncaa (15 u)

Pacimiupenne MHOKECTBA HATYpaIbHBIX
YpCceN 40 MHOXKECTBA IEJIBIX, MHOXKECTBA
LIEJIBIX YHCEN A0 MHOXKECTBA
panMoHaNBHBIX. ParinoHanbHOE YMCIIO KaK
OTHOILIIEHUE M/N , TIEe m — LEI0€e YUCIIO, N
— HaTypaJIbHOE.

CTeleHs ¢ 1eIbIM ITOKa3aTelIeM.
KBagpartsslii kopeHs u3 uncina. Kopens
TpPEeThel cTerneHu. 3anuch KOpHeH ¢
MTOMOIIBIO CTEMEHH C APOOHBIM
MOKa3aTeyieM.

[TonsaTue 06 upparmoHaAITHLHOM YHUCIIE.
HppanmonanbHOCTh yucia 2 n
HECOM3MEPHUMOCTh CTOPOHBI M TMarOHAIN
KBajpara. JleciTHaHbIC MPUOITIKEHIS
HWppalMOHAJIBHBIX YUCE.

MHO0KeCTBO JIeHCTBUTEIIHLHBIX YHCEIT,
MpPEJICTaBICHUE JEHCTBUTEIbHBIX YHCEI
OCCKOHEYHBIMH JIECATUYHBIMU APOOSIMHU.
CpaBHEHME ACHCTBUTEIBHBIX YHCEIL.
BzanMHO 071HO3HAYHOE COOTBETCTBHE
MEX1y JEHCTBUTEILHBIMHU YUCIIAMU U
TOYKaMU KOOPJIMHATHOU MPSMOiA.
UucnoBble MPOMEXYTKH: HHTEPBAJL,
OTPE30K, JIy4d

OnuceiBaTh MHOKECTBO LIEJBIX YHUCEN, MHOKECTBO
pPAlMOHAJIBHBIX YHCEJN, COOTHOIIEHUE MEXIY ITUMU
MHO>KECTBAMHU.

CpaBHHMBATh U YHMOPSAOYMBATH PALIMOHAJIBHBIC YHCIIA,
BBITIOJTHATH BBIUUCICHUS C PAIIMOHATILHBIMU YHCIIAMU,
BBIYUCIISITh ~ 3HAUEHUS ~ CTEMEHEH  C  IeNbIM
MIOKa3aTeJeM.

DopMyIHpOBaTH ONpeAEIeHUE KBAAPATHOTO KOPHS U3
upcna. Mcmonb3oBath rpaduk GYyHKIMH y = X2 11
HaxOXJE€HUsA  KBAJpaTHbIX KOpHEW. Bpraucisars
TOYHBIE U TNPUONIDKEHHBIE 3HAYCHHUS  KOPHEH,
UCIIOJIB3YSI IpU  HEOOXOAMMOCTH  KaJbKyJATOD;
MIPOBOJIUTH OIIEHKY KBaIPAaTHBIX KOPHEH.
@opMyaHpoBaTh  ONpeAeTieHHEe  KOpHS  TpeThel
CTENEHN; HAXOJWTh 3HAUYEHUS KyOWYECKHX KOPHEH,
IIpU HEOOXOTMMOCTH UCIIOJIb3YS, KaJIbKYISATOP.
HccnenoBath  CBOMCTBA  KBAJpPAaTHOTO  KOpPHS,
KyOMUYeCKOTo KOPHS, MIPOBOJIS YHCIIOBBIE
SKCIIEPUMEHTBl C MCHOJIb30BAaHUEM KAJIBKYJIATOPA,
KOMIIBIOTEPA.

[IpuBoguTe TpUMEpBHl  HUPPALUOHAIBHBIX  YHCEI;
pacro3HaBaTh palMOHAIbHBIE M HPPALUOHAIBHBIC
yycla; M300pakaTh 4YHClIa TOYKAMU KOOPIMHATHOM
MPSMOM.

Haxoauth necsatuyHble MPUOIMKEHUS PAlIOHATIBHBIX
U HUppaUMOHAIBHBIX  4YMCEJI;  CPaBHUBAaTh WU
YHOPSAI0YMBATh JEHCTBUTEIBHBIE YUCIA.

OnuceIBaTh MHOXKECTBO ACHCTBUTEIBHBIX YHCEIL.
Hcnonp30BaTh B MMCbMEHHOM MaTEMaTHYECKON pedyu
0003Ha4YeHHs U rpadudecKkue n300paKeHUsT YUCIOBBIX
MHOECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY

2. U3mepenns, npuéamkenus, omenkn (10 v)

[TpubnnxeHHoe 3HaueHUE
BEJIMYUHBI, TOYHOCTh IPUOIMKEHUSI.
PazMepsl 00bEKTOB OKPYKAOLIET0 MUpa
(OT 37IeMEHTapHBIX YaCTHULL J10
BcenenHoi), 1UTENbHOCT MPOLIECCOB B
OKpyXaroleM Mupe. Boienenue
MHOuUTeNs - ctenenu 10 B 3anmucu yucna.
IIpukuaka v OLIEHKa PE3yJIbTaTOB
BBIYUCIICHUI

Haxomuth, aHalIM3upoOBaTh, COMOCTABIATH YHUCIOBBIC
XapaKTePUCTUKU 00BEKTOB OKPYKAIOIIETO MHUPA.
Hcrnonbp30Bath 3alMch YUCE B CTAHAAPTHOM BHJIC JJIS
BBIDQKCHHUS pa3MepoB  OOBEKTOB, JTUTEIHHOCTH
MIPOIIECCOB B OKPYXKAIOIIEM MUPE.
CpaBHUBaTh YHCIAa W BEJIUYUHBL,
Hncnoab30BaHueM crernenu 10.
Hcnoap30BaTh pas3HbIe (hopMbI
npuOIKEHHBIX — 3HAYEHUW; JIeJaTh
TOYHOCTH NMPUOIMKEHHUSI TT0 UX 3aITUCH.
BhITIONTHATE BEIYHUCTICHUSI C PEaIbHBIMU JAaHHBIMU.
BhITIONHATE TPUKUAKY U OLIEHKY Pe3yIbTaTOB
BBIUMCIICHU I

3allMCaHHBIC C

3aIltucu
BBIBOAbI O

3. BBenenne B anareopy (8 u)

EYKBCHHBIC BBIPAXKCHUS (BBIpa)KeHI/IH ¢ | BpImoaHATh QJICMCHTAPHLIC 3HAKOBO-CUMBOJIMNYCCKHUC




nepeMeHHbIME ). YucnoBoe 3HaueHue
OyKBEHHOTO BhIpakeHus. Jlomyctumsbie
3HaueHus nepeMeHHbIX. [loncranoBka
BBIPAKEHUI BMECTO NIEPEMEHHBIX.
[IpeoOpazoBanre OYKBEHHBIX
BBIPAKEHHUI HA OCHOBE CBOMCTB
apudmeTnuecKkux nercTBuil. PaBeHCTBO
OYKBEHHBIX BBIpaXeHHH. TOXKIeCTBO

NeWCTBUS: IPUMEHATH OYKBBI 1711 0003HAYCHUS YHCET,

JUIs  3alliCu  OOIIMX  YTBEPXKACHUN; COCTaBIATh
OYKBEHHBIE BBIPAKEHHUS 110 YCIOBMSIM, 3aJaHHBIM
CJIOBECHO, PHCYHKOM iy YEPTEXKOM;
npeoOpa3oBbIBaTh  anreOpandeckue  CyMMBl U
IPOU3BEACHUS (BBINONHATh INPUBEACHUE IOJA0OHBIX
CllaraéMbIX,  pAacKpbITHE  CKOOOK,  YIPOIICHHE
IIPOU3BEIECHUN).

BobluncnaTre  ymMciioBoe  3HAue€HUE ~ OYKBEHHOTO
BBIPQKCHUS;  HAXOOUTH  00NacTh  JIOIMYCTUMBIX

3HAYCHUU NICPCMCHHBIX B BBIPAKCHUN

4. Muorousensl (45 u)

CTCHGHB C HaTypa.]'II:HI)IM ITIoKa3aTreJieM
H ee cBoiicTBa. OTHOWIECHEI U
MHoTowIeHkl. CtereHs MHOTOwIeHa. CI1o-
KCHHUC, BBIYUTAHUC, YMHO)KGHI/IG
MHOTO4JIEHOB. DOPMYIBI COKPAIIEHHOTO
YMHO)KeHI/ISIZ KBa}IpaT CyMMLI nu KBa)IpaT
pazHoctu. Popmyia pasHOCTH KBaIPaTOB.
[IpeobpazoBanue 11€I0TO BEIPKEHUS B
MHoTOWIeH. Pa3oxkeHrne MHOTOWIEHA Ha
MHOUTENH: BEIHECEHNE 00IIEro
MHOXHUTEJIS 32 CKOOKH, TPYIITUPOBKA,
npuMeHeHne (popmMys COKpaIIeHHOTO
YMHOXEHUSI.

MHOrousieHsl ¢ OJIHON MEPEMEHHO.
Kopens MHOTOWIIeHa. KBagpaTHbIil
TPEX4JIeH, Pa3I0OKEHNUE KBAJPATHOTO
Tpex4uieHa Ha MHOKHUTEIH

PopMynHpOBaThH, 3aIIUCHIBATH B CUMBOJMYECKON
dbopme 1 000CHOBBIBATH CBOMCTBA CTETICHU C
HaTypaJbHBIM MOKa3aTelieM; IPUMEHSTh CBOMCTBA
CTEMNEHU Tl MPeoOpa30BaHuUs BEIPAKECHHUH U
BBIYMCIICHUH

BhInoHATE 1EUCTBUSA C MHOTOWICHAMH.

Jloka3eiBaTh (POPMYJIBI COKPAIIEHHOTO YMHOXEHUS,
NPUMEHATh HUX B TPEOOpPa30BaHUSIX BBIPAKCHUH H
BBIYUCIICHHSIX.

BpInoiHATE pa3oxkeHre MHOTOYIEHOB HA
MHOHUTEJH.

Pacno3HaBaTh KBaJpaTHBIA TPEXWIEH, BBISICHATH
BO3MOYKHOCTh pa3IoKEeHUs Ha MHOKUTEIIH,
NPEJICTaBIsATh  KBAJpaTHBIA  TpeXwieH B  BHUJE

MIPOU3BECHUS JIMHEHHBIX MHOKHUTEIICH.
[IpumeHsaTh pa3nuyHbie POPMBbI CAMOKOHTPOJISI TIPH
BBITIOJTHEHUH MPe0Opa3oBaHUM

5. Anreopanyeckue apoou (22 )

Anrebpaunveckas 1po0b. OCHOBHOE
CBOMCTBO ajre0panvecKkoit 1poou.
Coxkpamenue apo6eit. CioxeHue, Bbl-
YUTaHHUE, YMHOXKEHUE, JIeJICHHIE
anreOpanvecKux JIpooOei.

CreneHs C 1eNbIM MTOKa3aTeNIeM U ee
CBOMCTBA.

PanmonanbHble BEIpaXKEHUS U UX
npeoOpazoBanus. Jloka3aTenbCTBO
TOXJIECTB

dopMynmHpoBaTh OCHOBHOE CBOMCTBO aJlreOpanyecKoin
JIpoOu ¥ IPUMEHSTH €ro JUIs MpeoOpa3oBaHus IPOOCH.
BeimonusaTe neicTBus ¢ anreOpanyecKuMU JIpoOsiMH.
[IpencTaBisTh 1€10€ BBIpaYKEHUE B BHJIE€ MHOTOWIICHA,
npoOHOEe -B  BHUJE OTHOUICHHS  MHOTOYJICHOB;
JOKa3bIBaTh TOXKIECTBA.

DopMyIHpPOBaTh OIpPEIEICHUE CTENEeHU C IIeJIbIM
nokazareieM. QDopMynupoBaTh,  3alUChIBaTh B
CUMBOJIMYECKOM dopme U WUIIOCTPUPOBATH
IpUMepaMu CBOMCTBA CTENEHU C IEJbIM MTOKa3aTelIeM;
MPUMEHSITh CBOWMCTBA CTEMEHU Ui MpeoOpa3oBaHUs
BBIPAKCHUMN U BBIYMCIICHU.

6. KBanparubie kopun (12 y)

[TonsTne KBagpaTHOTO KOPHS;
apu(pMeTHUYECKOTO KBAJPAaTHOTO KOPHSI.
VYpasuenue Buja x> = a. CBoiicta
apu(MeTHUYECKUX KBaJpaTHBIX KOPHEH:
KOPEHb U3 POU3BEICHUS, YACTHOTO,
cTeneHy; ToxecTBa (-a)? = a, rae a > 0,
Va?= a. [IpumeneHne cBOMCTB
apudmMeTHyecKuX KBaJpaTHBIX KOPHEH K
peoOpa30BaAHMIO YUCIOBBIX BBIPAKEHUIN

Jloka3bIBaTh CBOICTBA apu(PMETHUECKHX KBAAPATHBIX
KOpPHEH; MPUMEHSATh UX K MPeoOpa30BaHHIO
BBIPaKCHUM.

Bbruncnare 3Ha4eHUs BBIpaXKEHHH, COepIKaIIX
KBaJJpaTHbIE KOPHH; BEIpAXKaTh IEPEMEHHBIE U3
reOMEeTPUYECKUX U PU3NYECKUX (popmyi.
WccnenoBarh ypaBHEHHE X° = @; HAXOJUTh TOYHbIE U
npuOIMKeHHbIe KOpHU 1pu a>>0




U K BBIYUCJIICHUAM

7. YpaBHeHus ¢ oHoii nepemenHoii (38 v)

YpaBHeHue ¢ oqHOU nepeMeHHoN. Kopens
ypaBHeHus. CBONCTBA YHCIIOBBIX
paBEeHCTB. PaBHOCUIIBHOCTD YPABHEHHU.
JIunennoe YpaBHEHHE. Pewmenne
YpPaBHEHUH, CBOSIIINXCS K IMHEHHBIM.
KBanpatHoe YpPaBHEHHE. Henonnbie
KBaJpaTHble ypaBHeHUsA. PopMyiia KOpHEN
KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemienne ypaBHEHMi, CBOIAIIMXCSA K
KBaJpaTHbIM. bUKBapaTHOE ypaBHEHUE.
[IpuMeps! pemeHuss ypaBHEHUN TPETbEH U
YETBEPTOM CTENEHEH pa3joKEHHEM Ha
MHOHUTEIIH.

Pemenne 1poOGHO-paliioHaNbHbBIX
YPaBHEHUM.

Pemrenne TEKCTOBBIX
anreOpandecKuM crocooom

3a1a4

[IpoBOoaUTH NOKA3aTENBbHBIE PACCYKIACHUSA O KOPHSIX
YPaBHEHUS € OTIOPOM Ha ONPEIEIICHUE KOPHS,

(G YHKIIMOHATIBHBIE CBOMCTBA BBIPAXKECHU.
Pacnio3naBatk IMHEHHBIE U KBAaIPATHBIC YPABHEHUS,
1enble ¥ IpoOHbIE ypaBHEHUS.

Pewrars nuHeliHbIE, KBaIpaTHBIE YPABHEHUS, 4 TAKKE
YpaBHEHUS, CBOASIINECS K HUM; peliaTh JpoOHO-
palMOHAIbHBIE YPABHEHHS.

HccenenoBaTh KBaapaTHBIE YPaBHEHHUS 110
JUCKPUMHMHAHTY U KO3 (UILIMEeHTaM.

PemaTh TekcTOBbIE 33auu aNredpanvueckum
CIOCOOOM: EPEXOIUTH OT CIOBECHOU (POPMYIHPOBKU
yCIIOBUS 33J1a4i K anredpanyeckoil MoJeNnu myTeM
COCTaBJICHUS YPAaBHEHHUSI; PEIIaTh COCTABICHHOE
YpaBHEHUE; UHTEPIPETUPOBATH PE3YNIbTAT

8. Cucremsl ypaBuenmii (30 u)

VYpaBHeHHE C JByMA II€PEMEHHBIMHU.
JIuneninoe yYpaBHEHUE c JIBYMS
nepeMeHHbIMU. [Ipumepsl pemeHust ypas-
HEHUH B IEJIBIX YHCTIaX.

Cucrema YpaBHEHHI c JBYMS
MEepeMEHHBIMU. PaBHOCHIIBHOCTh CHCTEM
ypaBHeHUM. CucteMa JBYX JIMHEHHBIX
YpaBHEHHH C JABYMS TE€pPEMEHHBIMH;
pelleHne TOJICTAHOBKOM U  CIIOKEHUEM.
Pemienue cucrem nByX ypaBHEHUU, OJHO
U3 KOTOpBIX JIMHEITHOe, a Jpyroe
BTOpoi creneHu. [lpumepsl penieHust
CHUCTEM HEJIMHEUHBIX YPABHEHHUIA.

Pemenne TekcTOBBIX 3a7a4
anreOpandecKuM CrocoooM.

OHpeJIeJ'IHTB, ABJIICTCA JIX ITapa YUCEJI pCIICHUEM JJaH-
HOI'0 YpaBHCHHA C ABYMS IIEPEMEHHBIMHA, IIPUBOJUTH
MIPUMEPHI PEUICHUN YPaBHEHUH C IBYMS
MEePEMEHHBIMH.

Pemate 3amaun, anredpandeckoi MOJIEIbI0 KOTOPBIX
ABIIETCS ypaBHEHHE C IBYMsI IEPEMEHHBIMU;
HAXOJMTH LIeJIbIe PELIECHUS ITyTeM repedopa.

Pemrath cuctemsl IByX ypaBHEHUM C IBYMsI
NEePEMEHHBIMH, YKa3aHHbIE B COJCPKAHUH.

Pemath TekcToBbI€ 3a/1a4K anreOpanuecKumM
CIOCOOOM: MEPEXOIUTH OT CIOBECHOU (POpMYIHPOBKU
YCIIOBUS 33JIa4d K anre0panyeckoil MOJeNu myTeM
COCTAaBIICHUSI CUCTEMbI YPaBHEHMI; peliaTh
COCTAaBIJIEHHYIO CUCTEMY YPaBHEHHMI; UH-
TEePIPETUPOBATH PE3YNbTAT.

9. HepaBenctna (20 u)

Yucnoswie HCPAaBCHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ oJHOW  TepeMEHHOM.
PaBHOCUIIBHOCTS HepaBeHCTB. JIuHeliHbIe
HEpaBEHCTBA C OJIHOM TEPEMEHHOM.

KBagparHbsle HepaBeHCTBa.
Cucrembl JTMHEMHBIX HEPABEHCTB C OJIHOM
MIEPEMEHHOM

DopMyIHpOBaTH CBOMCTBA YHCIOBBIX HEPABEHCTB,
WLTIOCTPUPOBATH UX HA KOOPAMHATHOM MPSIMOM,
JOKa3bIBaTh alreOpanydecky ; IPUMEHSTh CBONCTBA
HEPABEHCTB B XO/JIC PEIICHH 3aay.

PacrioznaBate nMHEWHbIE U KBaJIpaTHBIE HEPABEHCTBA.
PemaTh nuHeliHbIE HEPABEHCTBA, CUCTEMBI JTMHEHHBIX
HepaBeHCTB. Pemiats KBagpaTHble HEPABEHCTBA,
MCTOJIB3Ysl rpaduuecKre MpeICTaBICHUS

10. 3aBucumocTu mexay Bemannamu (1

5 u)

3aBUCUMOCTb MEK/Ty BEIMUNHAMH.
[IpencraBnenue 3aBUCUMOCTEU
BEIIMUMHAMU B BUJIC
Beruncnenus o hopmynam.
[Ipsamas MPOTNIOPLMOHAIBHAS
3aBUCHUMOCTD: 3aJaHue bopmynoid,

MEKITY
bopmyi.

CoctaBnsaTh GopMysibl, BIpaskaroline 3aBUCMOCTH
MEX]y BeIMYMHAMH, BBIYUCISTH IO (hopMyIIaM.
Pacnio3naBate npsiMyro U 00paTHYIO
IIPONOPLUOHAJIBHBIE 3aBUCUMOCTH. PelaTs TEKCTOBbIE
3aJaud Ha TPSIMYI0 U 0OpaTHYIO MPONOPLHOHAIBHBIE
3aBHCHUMOCTH (B TOM YHCJIE€ C KOHTEKCTOM U3




KOd(pPHUIIHEHT IIPONOPLMOHAIIBHOCTH;
CBONCTBA. IIpumepsl IIPsIMO
MPONOPIIMOHATEHBIX 3aBHCUMOCTEHA.
OOpartHas mponopLUUOHATbHAS
3aBHCUMOCTB: 33/1aHue (POPMYJIOii, >

K02 UITUEHT 00paTHOM
IIPONOPLUOHAIBHOCTH; CBOMCTBA.
[Tpumeps! 0OpaTHBIX TPOTIOPIUOHATIBHBIX
3aBUCUMOCTEN.

Pemenne 3a1a4 Ha IIPSAMYIO
IIPONOPLIUOHAIIBHYIO u 00paTHy0
TPONIOPIIMOHATBHYIO 3aBUCHMOCTH

CMCXKHBIX JUCHUIIIINH, U3 peaanofI )KI/I3HI/I).

11. Ynucaoswie pynkmuu (35 u)

JlexapToBBl KOOpPAMHATBI Ha ILIOCKOCTH.
I'padmueckas uHTEpHpETallus YpaBHEHUS C
JBYMSI IIEPEMEHHBIMU.

I'paduk nuHEHHOrO ypaBHEHHS C JBYMS

MEPEeMEHHbIMHU,  yIJIOBOH KO3 dULHEeHT
MIPSIMOM; yCIIOBHE [apaJuIeIbHOCTH
MPSIMBIX.

I'paduxu MPOCTEUIIINX HEJIMHENHBIX
ypaBHEHU (mapabomna, rurnepbona,
OKPY>KHOCTB).

I'papuueckast uHTepHpeTanus CHUCTEMBI

YpaBHEHHI C ABYMsI IEPEMEHHBIMU
[Tonsarue pynkmuu. O6macTh onpeaeneHus

M MHOXECTBO  3HAYCHHMH  (PyHKIHH.
CnocoOnr  3amanust  ¢yHknuu. ['paduk
¢byakuun.  CBoiictBa  QyHKIMH, X

oToOpakeHHe Ha rpaduke: Bo3pacTaHue U
yObIBaHME  (YHKIUW, HYId (QYHKIHH,
COXpaHEeHHE 3HakKa. UTeHHe W TOCTPOCHHE
rpadukoB GyHKIIHIA.

[Tpumepsi rpadguKoB 3aBUCUMOCTEH,
OTpaXKaroIIUX peabHbIE MPOILIECCHI.

OyYHKIMK, ONHCHIBAIOUIUE MPSAMYIO U
o0OpaTHyI0 MIPOTIOPIIMOHAIIbHBIE

3aBHCUMOCTH, UX I'papUKH.

JIuneitHas QyHKuMs, ee rpaduK U CBONWCTBA.
KBanparuunas ¢pyHkmus, ee rpaduk u
CBOMCTBA.

CreneHHble (QYHKIMM C HaTypaJbHBIMHU
nokazatensiMu 2 u 3, uUX TpapuKu U
coiictBa. I'paduku dynkumii y = k/x, y =
Vx, y=W\\

Crpouts rpaduku ypaBHEHUH € ABYMS
nepeMeHHbIMU. KOHCTpyHpoBaTh SKBUBAJICHTHbBIE
peueBble BHICKA3bIBAaHUS C UCIIOJIb30BAHUEM
anreOpanvdeckoro M reoMeTpUUYECKOro SI3bIKOB.
Hcnonb3oBath (GyHKIMOHATBHO-Tpaduyeckue
MPEJICTaBICHUS JUIsl pEIICHUS U UCCIIEOBaHUS
YpPaBHEHUH U CUCTEM

Boruncnsate 3HaueHUs QyHKUINN, 3aJaHHBIX
dbopmynamu (TIpu HEOOXOTUMOCTH UCTIOJIB30BaTh
KaJIbKYJISITOP); COCTABIIATH TaOIHITBI 3HAYCHU I
GYHKITUH.

CtpouTth 1o ToukaMm rpaduku Gyuakmuii. OnuceBaTh
CBOMCTBA (PYHKIIMHM Ha OCHOBE €€ IPauIecKoTo
MpEJICTaBICHHUS.

MonenupoBaTh peaibHble 3aBUCUMOCTH € TIOMOIIBIO
dbopmyn u rpaduxoB. MaTEpripeTHpoBaTh rpaduKu
pealbHbIX 3aBUCUMOCTEHA.

Hcnonb3oBath (YHKIIMOHATBHYIO CHMBOJUKY JUIS
3aMucy pa3HoOOpa3HbIX (PaKTOB, CBA3AHHBIX C
paccMaTpuBaeMbIMH (PYHKIIMSMHU, 0OOTaIasi OnbIT
BBITIOJTHEHHS 3HAKOBO-CHMBOJIMUECKUX JICHCTBUI.
Ctpouthb peueBble KOHCTPYKILIUU C UCTIOJIb30BAHUEM
(GyHKIIMOHATHHONU TEPMUHOJIOTUH.

Hcnonb30BaTh KOMIBIOTEPHBIE POTPAMMBbI IS
HCCJICIOBAHUS MOJI0XKEHHS Ha KOOPIUHATHON
IJIOCKOCTH rpaduKoB GYHKINN B 3aBUCUMOCTHU OT
3HaueHUM K03(PPUIMEHTOB, BXOIAMIUX B POPMYITY.
PacrioznaBath BU/IbI U3ydaeMbIX (QYHKITHI.
[Toka3bIBaTh CXEMaTUYECKH NIOJIOKEHUE HA
KOOPJIMHATHOM TIIOCKOCTHU TpadukoB (PyHKIIMI BUIa
y=xx,y=kx+Db, y=\/x, y=ax,y=ax’+c,

y =ax?+ bx+c, B3aBUCHMOCTH OT 3HAUEHHUI

K03 PULIMEHTOB, BXOAALIMX B (POPMYJIBL.

Crtpouts rpaduku u3ydaeMbix pyHKINN; OMHCHIBATH
MX CBOMCTBA

12. YncioBble MOCI€A0BATEIbHOCTH. ApH()MeTHYECKAsI H TeoMeTpuYeckas nporpeccun (15

4

TloHaTne uncinoBon
HOCJIEA0BATENbHOCTH. 3aJaHue

peueBbIe

HpI/IMeHSITL MHACKCHBIC 0603Ha‘-ICHI/I}I, CTPOUTH
BBICKA3bIBaHU A C HUCIIOJIB30BaHUEM




II0CJIEJOBATEILHOCTH PEKYPPEHTHOM
dbopmyioit u Gpopmyoii N-ro wieHa.
Apudmernueckas U reoMeTprUSCcKast
nporpeccun. opmyiiel N-ro wieHa
apu(MeTHUYECcKOi 1 reoMeTpHIECKON
IIPOTPECCUil, CyMMBI ITIEPBBIX
n- 4WieHoB. M300pakeHre YICHOB
apu(PMEeTUIECKON 1 TEOMETPHUIECKON
MPOrPECCU TOUYKAMU KOOPAMHATHOM
IUIOCKOCTH. JINHENHBIN 1
AKCIIOHEHIHAIbHBIN pocT. ClI0KHbBIE
MIPOIICHTHI

TEPMUHOJIOTUY, CBSI3aHHOM
IIOCJIEI0BATEIILHOCTH.

Boruncnsate YJIEHBI [I0CJIEI0BATEIbHOCTEM,
3aJaHHbIX (OPMYION N-TO WieHa WM PEKYPPEHTHOM
dopMynoii.  YcTaHaBIMBaTH  3aKOHOMEPHOCTH B
IOCTPOEHUU TIOCJIEI0BATENbHOCTH, €CJIM BbIIHCAHBI
NepBbl€ HECKOJBKO €€ wieHOB. M300pakaTh uJIeHbI
MOCJIEZIOBATEIbHOCTH TOYKAMM HA KOOPJAMHATHOMN
IIJIOCKOCTH.

PacnioznaBatp apru(METHIECKYIO u
FEOMETPUUECKYI0 IPOrPECCUU IPU pa3HbIX crocodax
3a7aHus. BBIBOAMTH Ha OCHOBE JI0Ka3aTEIbHBIX
paccyxieHuit hopmybl o01ero YjieHa
apu@MeTUYecKoil U TEOMETPUYECKOM MpOrpeccHii,
CyMMBl T€pPBBIX 1 WIEHOB apu(PMeTHuecKkoil u
FeOMETPUYECKON MpOrpeccuid; pemarb 3aJad4d  C
UCIIOJIb30BaHUEM ITUX (POPMYIL.

PaccmatpuBaTe mpuMepsl W3 peanbHOM KU3HH,
WUTIOCTPUPYIOIINE H3MEHEHHE B apu(pMeTHyecKout
Iporpeccud, B  TEOMETPUYECKOH  IPOTpPECcCHH;
n300paxarhb COOTBETCTBYIOLIUE 3aBHUCHUMOCTHU
rpaduyecku.

Pemath 3amaun Ha CIIOKHBIE MPOLIEHTHI, B TOM
yyciae  3aJaud U3 pealbHOM  IpakTuku  (c
UCIIOJIb30BAHUEM KAJIBKYJISITOPA)

C IIOHATHUEM

13. OnucarenbHasi cratuctuka (10 u)

[IpencraBieHue TaHHBIX B BUE
Tabnuu, auarpamm, rpadukos. CioydaitHas
MU3MEHUYUBOCTh. CTaTUCTUYECKHE
XapaKTepUCTUKN HAaOOpa JaHHBIX: CpeHEe
apudmernueckoe, MeuaHa, HauboJbIIEe
Y HauMeHbIllee 3HAYCHHUS,
pa3Max, nucrnepcus. PenpeseHTaTuBHbIE U
HEepenpe3eHTaTUBHBIE BHIOOPKU

N3Bnekars uHbOpMAIUIO U3 TAOIUI] U AWArpamm,
BBITIOJIHATh BBIYMCIICHUSI 10 TAaOJIWYHBIM JTAHHBIM.
Onpenensith 1O JAWarpaMMmaM  HauOOJIBIIME |
HaMMECHBIINE JaHHbIC, CPABHUBATh BEJIHYUHBI.
OpraHu3oBbIBaTh WH(POPMAIMIO B BHAC TaOJIMII,
CTOJI0YATHIX W KPYrOBBIX JHarpaMM, B TOM YHUCIE C
MIOMOIIIbI0 KOMITBFOTEPHBIX ITPOTPAMM.

[TpuBOANTE MPUMEPHI YHUCIIOBBIX JaHHBIX (II€HA, POCT,
BpeMsi Ha JIOpOTY M T. [.), HaxXOJUTh CpEIHEE

apudMeTHUeCKoe, pa3Max, JUCICPCHI0 YHCIIOBBIX
HabOPOB.
[TpuBoUTH coJiepKaTesIbHbIC IpUMEPbI

UCIIOJIb30BAHUSA CPSIHUX M JAUCIICPCHH JJI OIHUCAHHS
JNaHHBIX (YpOBEHb BOJBI B BOJOEME, CIOPTHBHBIC
MOKA3aTeIM, OINPEACACHUES TIPAHUIl KIMMATHYECKUX
30H).

14. Cayyaiinbie cOOBITHS M BEPOSITHOCTD

(15 «)

[TonsTHE O ClIy4yallHOM OIIBITE U
CIIydaifHOM COOBITUU. DJIeMEHTapHbIC
coObITHs. YacToTa CIy4aifHOTO COOBITHSIL.
CTaTHCTHYECKHH ITOAX0] K MOHATHIO
BEepOSATHOCTH. HecoBMeCTHBIE COOBITHS.
dopmyna coKeHUs BEPOSITHOCTEH.
BeposTHOCTH MPOTHBOTIOIOKHBIX
coObITHii. He3aBucuMEbIE COOBITHSL.

YMHOKEHUE BEpOATHOCTEN. JlOCTOBEPHBIE

HpOBO)II/ITL CHy‘IﬂfIHLIG OKCIICPUMCHTBI, B TOM YUCJIC C
IMOMOIIIBIO KOMITBIOTCPHOTO MOJCIINPOBAHUA,
HHTCPIPETUPOBATH HUX  PpCE3YJIbTAThI. Breraucnars
HaCToOTy cnyqaﬁHoro CO6LITI/I$I; OLICHUBATb
BCPOATHOCTL C TIIOMOIIBKO YaCTOTHI, HOHy‘ICHHOﬁ
OIBITHBIM ITYTCM.

HpI/IBOI[I/ITL IpUMEPBI TOCTOBCPHBIX U HCBO3MOIKHBIX
coOpiTuil. OOBICHATH 3HAYUMOCTH MaJIOBCPOATHBIX
COOBITHI B 3aBUCUMOCTH OT UX MMOCJIEICTBHU.




¥ HEBO3MOYKHBIE COOBITUS.
PaBHOBO3MOXHOCTH COOBITHH.
Kitaccnueckoe onpeneneHue BEpOsITHOCTH

Pemrars 3a1a4n Ha HaXO0KIEHUE BEPOSITHOCTEN
COOBITHH.

[IpuBoauTE HpHUMEPHl IPOTUBOMOJIOKHBIX COOBITUH.
Hcnonb3oBaTh 1pu  pElIEHUMHM 3a4a4d  CBOMCTBO
BEPOSATHOCTEH MPOTHBOIOJIOKHBIX COOBITHI

15. DyieMeHTHI KOMOUHATOPUKH (8 u)

Pemrenne koMOMHATOPHBIX 33724
nepebopom BapuantoB. KomOnHaTopHOE
MpaBuJIO YMHOXKEHHUS. [lepecTaHOBKH 1
(dakropuan

BrimonsaTh nepedop Bcex BO3MOKHBIX BApUAHTOB IS
nepecyeTa 0ObEKTOB MM KOMOWHAITHIA.

[IpumMeHsATh TPaBUIO KOMOMHATOPHOTO YMHOXCHHUS
JUIS peulieHMs 3aJa4 Ha HaXOXKJEHHE 4ucia 0OOBbEKTOB
WIM KOMOMHAaIMW (OUaroHald MHOTIOYTOJIbHHKA,
pYKOTIOKATHSI, YUCIIO KOJIOB, MUGPOB, Mapojeil u T.

1.)

Pacrio3HaBate 3amaum  Ha  ONpeleleHHe  YHCIIa
IIEPECTaHOBOK W  BBHINOJHATH ~ COOTBETCTBYIOIINE
BBIYHCIICHHSI.

Pemrare 3amaun Ha BBIYKCIECHUE BEPOSITHOCTH C
NPUMEHEHHEM KOMOMHATOPUKHI

16. Muo:kecTBa. JyieMeHThI JJOTHKH ( 7 u)

MHO)KGCTBO, OJIEMCHT MHOKECTBaA.
3amanne MHOXKECCTB MNEPECHUCIICHUEM
9JICMCHTOB, XapaKTCPUCTUUCCKUM

cBorictBOM. CraHAapTHBIE 0003HAYCHHS
YHCIIOBBIX MHOeCTB. [lycToe MHOXECTBO
u ero oOo3naueHue. [logmMHOXKECTBO.
OObenrHeHne U MepecevyeHrne MHOYKECTB,
pa3HOCTh ~ MHOXKecTB.  MmocTpanus
OTHOIIEHUH MEXIYy MHOXECTBaMH C
MOMOIIBIO uarpamm Jitnepa-Benna.
Onpenenenue. AKCHOMBI W TEOPEMBI.
JokazatenbctBo.  JlokazareiabCcTBO — OT
npoTuBHOrO. Teopema, oOpaTHas AaHHOI.
[Ipumep u KoOHTpIIpUMED.

Nnmoctparus OTHOILIEHUH MEXTY
MHO>KECTBAMU C IOMOIIBI0 JAHArpamMM
DOiinepa-BenHa.

[TonsiTHe O PaBHOCUIIBHOCTH, CIEOBAHUH,
ynoTpeOieHne JOTMYECKUX CBSA30K eciu
mo 68 MmMOM U MOAbKO MOM Caydde.
Jlorudeckuie CBSI3KU U, Uiu

[TpuBOIUTH IPUMEPHI KOHEUHBIX U OECKOHEYHBIX MHO-
kecTB. Haxonmute 00beMHEHNE U TIEpeceueHne
KOHKPETHBIX MHOKECCTB, Pa3HOCTb MHOXXCCTB.
[TpuBOAUTE TPUMEPHI HECTIOKHBIX KiIacCHU(DHUKAITU.
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHYIO
CUMBOJIMKY U SI3bIK IIPU PEILICHUH 33734 B XOJIe
M3YYEHHUS Pa3INyYHbIX Pa3aesioB Kypca.
BocnpousBoauts GopMyIHMpOBKH OTIPEICTICHU;
KOHCTPYMPOBATh HECIIOKHBIE ONIPEICICHUS
caMoCTOsITENbHO. Bocnpon3BoauTe GopMyIUpPOBKH U
JI0Ka3aTeNNbCTBA U3YUEHHBIX TEOPEM, IIPOBOIUTH
HECJIOKHbBIE JJOKa3aTeIbCTBA CAMOCTOSTENBHO,
CCBLJIAThCS B X0J1€ 000CHOBAHUI Ha OIpeeIeHus,
TEOPEMBI, aKCUOMBI.

WnmoctpupoBaTh MaTeMaTUYECKUE TIOHATUS U
yTBEpXkKACHUS MpuMepaMu. Vcronb30BaTh IpUMeEphbl U
KOHTPIIPUMEPHI B apTyMEHTAIIHH.

KoHcTpyrpoBaTh MaTeMaTuyeCcKue MpeIoKeHHs C
IIOMOIIIBIO CBA30K eciu mo 6 mom u moJjabKo mom
cyyae, TOTUYECKUX CBSI3OK U, UU

Pe3zepe epemenu 10 y

8 kiace

Homep HaunmeHnoBanue ®opMbI OPraHU3al UM Y4eOHbIX 3aHATHI

pasaea pa3aesioB, TeM.

1 IToBTOpEeHUnE YPOK-IIOBTOPEHUE 3HAHUN

2 Anrebpanyeckue YPOK U3y4E€HHE HOBOI'O MAaTepUalla;

apobu YPOK COBEPIIECHCTBOBAHNS 3HAHUN, YMEHUI U HABBIKOB;

YPOK 00001IeHHs U CUCTEMaTHU3allii 3HaHUH, YMEHHUH 1
HAaBBIKOB




3 DyHKIMA Y = /X . YPOK M3Y4€HHE HOBOTO MaTepHaa;
CBoiicTBa YPOK COBEPLICHCTBOBAHMS 3HAHUH, yMEHUM U HABBIKOB;
KBAJPATHOIO KOpHst | YPOK OOOOILCHHS i CHCTEMATH3ALNH 3HAHMI, YMCHUIT I
HaBbIKOB
4 KBanparuunas YPOK M3Yy4€HHE HOBOTO MaTepHaa;
¢bynkuus. OyHKIHAS YPOK COBEPIIECHCTBOBAHMS 3HAHWW, YMEHUHN U HABBIKOB;
k YpOK 00O0OIIIEHUS U CUCTEMATHU3allMK 3HAHHUH, YMEHUN U
y= X HABBIKOB
) KBanpathsie YPOK M3Yy4€HHE HOBOTO MaTepHaa;
ypaBHEHUS YPOK COBEPLICHCTBOBAHUS 3HAHUM, YMEHUI U HaBBIKOB;
YpOK 00O0OIIIEHUS U CUCTEMATHU3allMK 3HAHHUH, YMEHUN U
HaBBIKOB
6 Hepasenctaa YPOK M3y4€HHE HOBOTO MaTepHaa;
YPOK COBEPIICHCTBOBAHUS 3HAHWIA, YMEHHUI U HABBIKOB;
YpOK 00O0OIIIEHHS U CUCTEMATHU3alliK 3HAHHUH, YMEHUN U
HaBbIKOB
7 O6o0maromee YpOK 00O0OIIIEHNS U CHCTEMATH3aIliK 3HAHWH, YMEHUN U
MIOBTOpPEHUE Kypca HaBbIKOB
anredpsl
8 Wrorosas MpoBepKa 3HAHUH
KOHTpOJIbHAas paboTa
9 kiace
Homep HaumenoBanue @®opMbl OPraHu3alny y4eOHbIX 3aHATHI
pasnena pa3fieioB, TeM.
1 PanmonanbsHbie YPOK-TIOBTOPEHHE 3HAHUI
HEpaBEHCTBA U UX
CHCTEMBI.
2 Cuctemsl YPOK M3y4€HHE HOBOTO MaTepuaa;
YPaBHEHUH. YPOK COBEpLICHCTBOBAHMS 3HAHUI, yMEHHUH U HABBIKOB;
YPOK 000011eHHs U CUCTeMaTU3allui 3HaHUH, YMEHUH 1
HaBBIKOB
3 YucnoBele YPOK M3y4€HHE HOBOTO MaTepuaa;
GbyHKLIUH. YPOK COBEPLICHCTBOBaHMS 3HaHUI, yMEHUI U HaBBIKOB,;
YPOK 000011IeHHs U CUCTeMaTU3allui 3HaHUH, YMEHUH 1
HaBBIKOB
4 IIporpeccun. YPOK M3y4€HHE HOBOTO MaTepuaa;
YPOK COBEpLICHCTBOBaHMS 3HAHUI, yMEHUH U HABBIKOB;
YPOK 0000IIeHHs U CUCTeMaTU3allui 3HaHUH, YMEHUH 1
HaBBIKOB
5 OneMEHThI YPOK M3y4E€HHE HOBOTO MaTepHaa;
KOMOMHATOPHKH, YPOK COBEPLIEHCTBOBAHMSI 3HAHWM, YMEHUI U HABBIKOB;
CTaTHUCTUKH U YPOK 0000IIeHNs U CUCTeMaTU3allui 3HaHUH, YMEHUH 1
TEOpUU HaBBIKOB
BEPOSATHOCTEM.
6 Ob6o6maroree YPOK 0000IIIEeHNs U CUCTEMATH3alMY 3HAaHUH, YMEHUH U
MIOBTOPEHUE Kypca HaBBIKOB
anreOpbl
7 Hrorosas IIPOBEPKA 3HAHUU




KOHTPOJIbHAs
pabora







COI''TACOBAHO

3amecTtuTenb aupekropa no YBP Haropueix T.1HO.
«30» aBrycra 2023 roma

MKOY «Bepxne-I"pyHckas cpenHss 001meoopazoBaTelibHas IITKOJIA
(HamMeHOBaHUE 00Pa30BATEIHLHOTO YUPEIKICHUS)

KAJIEHIAPHO-TEMATUYECKOE
IHJIAHUPOBAHHUE

o ajareope

Kaacc 8

Yuurear Haropueix T.1O.

KoaudecTBo uacoB: Bcero 104; B HeJeJI0 3 Jaca.

IlnanupoBaHue COCTaBJIEHO HA OCHOBE Padoyeil mMporpaMMbl 0 MaTeMaTHKe,
yTBepP:KAeHHOH pelieHueM neaarormdeckoro copera ot 30 aBrycra 2021 roaa,
nporokoa Nel, BBeJeH B JeiictBue npukazom Ne 1/82  or 30.08.2021r. u
U3MeHeHMii K pabodyeili mnporpaMme MO TeOMETPHUH, YTBEPKAEHHBIMH
pelieHueM nexarormnyeckoro cosera or 30 aBrycra 2023 rona mporoxoa Nel,
BBeJleHHbIMU B JeiicTBUe npukazom Ne 1/82 ot 30.08.2023 r.

(Yka3ath peKBU3UTHI YTBEPKIEHHS paOodeil MPOrpaMMBbI C TaTOMH)



Homep | HaumeHoBaHuMe TeMbl KoJ- JlaTa [Mpumeuyanue
Ypoka BO ILnan. dakr.
4acoB

1 [ToBTOpenue kypca anreOpsl 7 Kiacca. 2(1) 04.09.2023

2 [ToBTOpenue kypca anreopsl 7 kiacca. BxoaHas KOHTpoJibHas padoTa 1 06.09.2023

I'naBa 1. Anreopanyeckue apoou (21 4.)

3 OcHoBHbIC IOHATHSL. AJredpandeckas Apoob 1 07.09.2023

4 OcHOBHOE CBOICTBO anredpanyeckon 1podu 2(1) | 11.09.2023

5 OCHOBHOE CBOMCTBO anreOpandeckoii 1poou 1 13.09.2023

6 CrnosxeHue ¥ BBIYUTAHUE aNredpandeckux Apooeit ¢ 0AMHAKOBBIMHU 2(1) 14.09.2023
3HAMEHATEeNISIMU

7 CrnoxeHue U BBIYUTaHKE anredpanyeckux qpobeil ¢ 0TMHAKOBBIMU 1 15092023
3HAMEHATENISIMU

8 CrnosxeHre 1 BEIMUTaHKUE adredpandeckux Ipodeit ¢ pasHbIMU 4(1)
3HAMEHATEISIMU 20.09.2023

9 CrnoxeHue U BEIYUTaHUE alredpanyeckux Ipodei ¢ pa3HbIMU 1 h1.09.2023
3HAMEHATEISIMU

10 CrnoxeHue U BEIYUTaHUE alredpanyeckux Ipodeit ¢ pa3HbIMU 1 b5 09.2023
3HaMEHaTeNIIMU

11 CrnoxxeHrie ¥ BEIUMTAHHUE anreOpandeckux Ipooeit ¢ pasHbIMU 1 b7 09.2023
3HaMEHaTeNIIMU

12 Konrtposabnas padora Ne 1 «CioxkeHne 1 BbIYMTAHUE 1
aJiredOpanvecKnx apooeii». 28.09.2023

13 YMHOXKEHHE U JieeHne anredpandeckux apoodeid. Bo3senenue 2(1) 19210 2023
anredpandeckoit IpoOH B CTENIEHB

14 YMHOXEHUE U JieJieHne anredpandeckux ipoodeid. Bo3seaenue 1 04.10.2023
anredpandeckoil 1poOu B CTENEHb




Homep | HaunmenoBanue TeMsl Kon- JlaTa [Mpumeyanue
Ypoka BO ILnan. dakr.
9acoB

15 ParonanbHbIe BeipakeHus. [IpeoOpa3zoBaHue palmoOHAIBHBIX 3(1) | 05.10.2023
BBIPAYKEHU I

16 [IpeoOpazoBanue parmoHaIbHBIX BBIPAXKEHUN 1  |09.10.2023

17 [IpeoOpa3oBaHue palMOHANIbHBIX BHIPAKEHUN 1  [11.10.2023

18 IlepBble npeaCcTaBIEHNS O PELIEHNN PAIIMOHAIBHBIX YPABHEHUM 2(1) [12.10.2023

19 IIepBble NpeacTaBieHUs O PEIICHUH PALlMOHATIBHBIX YPAaBHEHUN 1 16.10.2023

20 CrerneHb C IeTBIM MOKa3zatesieM U eé cBoiictBa. CranmaprHas 3amuch | 3(1) | 18.10.2023
qrca.

21 Crenens ¢ 1enpIM NoKa3zaTesneM u €€ cporictBa. CTaHapTHas 3aIUCh 1 19.10.2023
qrca.

21 CrteneHb C 1IETBIM MOKa3aTesneM U e€ cBoiicTBa. CTaHIapTHAs 3aMUCh 1 b3 10,2023
quca.

23 KontpoabsHnas padora Ne 2 «Aaredpandeckue apoom». 1 25.10.2023

I'naBa 2. ®yukuus y = Vx. CBoiicTBa KBagpaTHoro Kopus (18 4.)

24 PannonaneHble yncna 2(1) [26.10.2023

25 PamnmmonanbsHbie yncia 1 08.11.2023

26 [ToHATHE KBaApPAaTHOrO KOPHS U3 HEOTPULATEIBHOIO YUCIIA 2(1) (09.11.2023

27 [ToHATHE KBaAPATHOTO KOPHS U3 HEOTPULATEIBHOTO YHUCIa 1 13.11.2023

28 [TonsTue 06 mppanoHagIbHOM YHCie. JleCATHIHBIC TPUOTHUKEHUS 1 15.11 2023
UpPpaLMOHAIBHBIX YHCEI

29 MHO0XX€ECTBO 1€MCTBUTEIBHBIX YUCEN 1 16.11.2023

30 ®yHKIHs y = VX, ee CBOMCTBa U rpaduK 2(1) [20.11.2023




31 OyHKIUS y = VX, ee CBOHCTBA 1 TpaduK 1 22.11.2023

32 CBoiicTBa apu(pMeTHUECKUX KBAJIPATHBIX KOPHEH M UX MPUMEHEHHUE K 2(1) b3.11.2023
peoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUN W BEIYUCICHUSIM

33 VYnpoleHue BoIpaKeHUM, UCIOJIb3Ys CBOMCTBA KBAAPATHBIX KOPHEH. 1 27.11.2023

34 OcB00OOXAEHNE OT UPPALMOHATBHOCTH B 3HAMEHATEE 4(1) [29.11.2023

35 BriHecenne MHOXKUTEINS U3 0] 3HaKa KopHs. BHecenne MuoxuTens nmoyg | 1 30.11.2023
3HaK KOpHSI.

36 [IpeoOpazoBaHue BbIpa)EHUM, COECPIKAIIUX OTIEPAIINIO0 U3BICUCHUS 1 04.12.2093
KBaJIPaTHOT'O KOPHS

37 [Ipeo6pazoBanue BRIpAXKEHUM, COJIEPIKALINX OMEPAIIMIO U3BJICUCHUS 1 06.12.2023
KBaJPaTHOTO KOPHS

38 Kontpoansnas padora Ne 3 mo reme «®ynkuus y =+/x  CpoiicTea 1 07.12.2023
KBQIPATHOT0 KOPHSI».

39 Moynb AefCTBUTEIBHOIO YUCIIA U €r0 CBOWCTBA 3(1) [11.12.2023

40 ['eomeTpuuecknii CMBICT MOJIYJISL IEMCTBUTEIBLHOTO YHCIIA. 1 13.12.2023

41 DOyHKIHS y=\ x | . Toxmecto Va2=| a | 1 14.12.2023

k

I'mapa 3. Kpaaparuunasa pyaknusi. ®@yHkous y =x’ (18 4.)

42 I'paduk pynxuun y =kx? 3(1) | 18.12.2023

43 Caoiicta pynkuuu y =kx?* . 'paduueckoe pelieHne ypaBHEHHUI 1 20.12.2023

44 [TocTpoenue u ureHne rpaukoOB KYCOUHBIX (PYHKIUHN C UCTONb30BaHueM | 1
Pyt y =kx? 21.12.2023

45 I'paduk pynkmu y=k/X. CoiictBa pynknun y=k/x 2(1) 5122023




46 [locTpoenue u ureHue rpapukoB KyCOUHbIX (PYHKIMI C UCIIOJIb30BaHueM | 1 b7 12,2003
dynkuuu y=K/X.

47 Kontpoabnasi padora Ne 4 no teme « DyHKIHH Y = KX°H y = K/X, HX 1 28.12.2023
CBOMCTBA U rpagur».

48 Kaxk moctpouts rpaduk pyukiuu y = f(x+l), ecniu uzBecten rpaduk 2(1) 10.01.2024
byukuu y = f(X).

49 Kak nmoctpouts rpaduk pyukiuu y = f(X+l), ecniu u3zBecten rpaduk 1 11.01.2024
byukuu y = f(X).

50 Kak nmoctpouts rpaduk pyukiuu y = f(X) + m, ecnu uzBecTeH 2(1) 15.01.2024
rpaduk Gyukiuu y = f(X)

51 Kak moctpouts rpadux pyukiuu y = f(X) + m, ecnu u3BecTeH 1 17.01.2024
rpaduk Gyukiuu y = f(X)

52 Kak noctpouts rpaduk dpyukiuu y = f(X + /) + m, eciiu u3BecTeH 2(1) 18.01.2024
rpaduk pyakuuu y = f(X)

53 Kak noctpouts rpadpuk dpyukiuu y = f(X + /) + m, eciiu u3BecTeH 1
rpaduk pyakuuu y = f(X) 22.01.2024

54 Oyuknms y = ax® + bx + ¢, ee cBoicTBa U rpaduK 3(1) [24.01.2024

55 Anroput™ noctpoenus napabonsl y =ax?+bx+c. Iloctpoenne rpaduxa | 1 o5 01.2024
byHKIIHN

56 AnropuTt™ noctpoenus napabonsl y =ax?+bx+c. Iloctpoenne rpaduxa | 1 29.01.2024
byHKIIHN

o7 ['paduueckoe pernieHne KBaAPaTHBIX ypaBHEHUHN 2(1) [31.01.2024

58 ['padraeckoe pereHne KBaApaTHBIX YPaBHCHHMA 1 01.02.2024

59 KontpoabHast padora Ne 5 mo reme «I'paduueckoe pemenue 1 05.02.2024

KBa/IPATHBIX YPABHEHUID)




I'naBa 4. KBaaparubie ypapHenus (21 4.)

60 IlonsiTue xkBanpaTHOro ypaBHeHus. KBagpaTHeiil TpexuneH. Henonnele 2(1) 07 02.2004
KBaJIpaTHbIC YpaBHEHHUS.

61 [lonHOE KBaipaTHOE YpaBHEHHUE U €r0 KOPHU 1 08.02.2024

62 ®opMyIibl KOPHEH KBapaTHBIX YPAaBHEHUM. 3(1) [12.02.2024

63 AJropuT™ pemenus ypaBHeHHs ax>+bx+c=0 1 14.02.2024

64 Pemenue kBajpaTHRIX ypaBHEHUH 1O (popMyiaM. 1 15.02.2024

65 ANropUTM petieHus paloHaIbHOTO YPaBHEHHUS. 3(1) [19.02.2024

66 Perenns panyioHanbHBIX YpaBHEHHI METOJIOM BBEACHHS HOBOM 1 21.02.2024
IIEPEMEHHOM.

67 Pemienue panmoHanbHbIX ypaBHEHUN 1 22.02.2024

68 Kountpouabnas padora Ne 6 «Pemienne KBaJpaTHbIX ypPaBHEHU I 1 1 26.02.2024
PalMOHAJILHBIX YPABHEHM .

69 Pemienue TeKCTOBBIX 3a/1a4 alnredpanieckiuM CriocoOOM. 4(1) 28.02.2024
Tpu sTana maTeMaTHYECKOr0 MOJEIUPOBAHMS IIPU PELIEHUH 3a]1a4.

70 ParnmoHanpHble ypaBHEHUS KaK MAaTEMaTUYECKUE MOJENIN PEATIbHBIX 1 29.02.2024
CUTYaIi

71 Pemenue 3a1a4 ¢ mOMOIIbIO pallMOHATBHBIX YPABHEHUM. 1 04.03.2024

72 Hcnonp3oBanre reOMETPUYECKOr0 MaTepHrasa Ipyu pelIeHUH 3a1a4 1 06.03.2024

73 Emie ogna dhopmyna kopHel KBaApaTHOTO YPaBHEHHsS CO BTOPBIM 2(1) 07.03.2024
4ETHBIM KOA (D PUITHEHTOM.

74 [Tpumenenue GopMysbl CO BTOPHIM YETHBIM KO PUITMEHTOM MIPU 1 11.03.2024
peIlIeHnH KBaPAaTHBIX ypaBHEHUMN

75 Teopema Buerta. Teopema, obpatnas Teopeme Buera. 2(1) [13.03.2024

76 Paznoxenne kBagpaTHOro TpEXWICHA HA MHOKUTENHU C IIOMOILBIO 1 14.03.2024




TeopeMbl Buera.

77 KonTpoabnas padora Ne 7 no teme «Penienue ypaBHeHui» 1 18.03.2024
/8 [loHsiTHE MPPALIMOHAIBHOTO YPaBHEHUS. 3(1) [20.03.2024
79 Penrenrie uppallMOHaNBbHBIX YPaBHEHUN. 1 21.03.2024
80 PaBHOCHIIBHBIE YpaBHEHUS. 1 01.04.2024
I'naBa 5. HepaBenctBa (15 4.)
81 YucioBble HEPABEHCTBA U UX CBOMCTBA. 3(1) [03.04.2024
82 Cpennee apudgMeTHIeCKOe U CPeJIHEE T€OMETPUIECKOE. 1 04.04.2024
83 Hepasenctso Komm. CBoicTBa YHCIIOBBIX HEPABEHCTB. 1 08.04.2024
84 HccnenoBanue nuHEHHON 1 KBapaTUUHON QYHKIUNA HA MOHOTOHHOCT. 3(1) [10.04.2024
85 Uccnenosanue QpyHKimii y=\/X U y=K/X Ha MOHOTOHHOCTb. 1 11.04.2024
86 [locTpoenue u ureHue rpaukoB KyCOUHBIX () YHKIIHIA. 1 15.04.2024
87 JIuHeliHbple HEpaBEHCTBA C OJHOU IepeMeHHOU. [IpaBuiia pemenus 2(1) 17.04.2004
JMHEHHBIX HEPABEHCTB.
88 PaBHOCUIIBHOCTH HEpaBEHCTB. PaBHOCHIIBHBIE TPEOOpa30BaHUS 1 18.04.2024
HEPaBEHCTB.
89 Omnpenenenue KBaapaTHOro HepaBeHCTBA. [ paduueckuii cmocod 3(1) 25 04.2024
peleHusl.
90 AJTOpPUTM pelIeHUs KBaIPaTHOTO HEPABEHCTBA. 1 24.04.2024
91 Pemienue kBagpaTHeIX HEPABEHCTB. 1 25.04.2024
92 KonrtposabHas padora Ne 8 mo teme «Penienne HepaBeHCTBY. 1 27.04.2024
93 [TpuGnrxeHHbIC 3HAUYCHHS ACHCTBUTEIBHBIX YHCEIT. 2(1) (02.05.2024
94 ITorpemHocTh TPUOTMKEHUS. 1 06.05.2024




95 CranpapTHbI BUJ yuCa 08.04.2024
Oo6o0maruiee nopropenue (6 4.)

96 O6o6maromee noBropenue. llonstue Pynkiuu. O6macTh onpeaeaeHus 13.05.2024
Y MHO>€CTBO 3HaueHui pyHkumu. CriocoObl 3aaaHus GyHKIUH.

97 O6o6maroiee noBropenue. I'paduk Gynkiuu. UreHue cBONUCTB 15.05.2024
¢yHKIIMU 10 €€ rpaduKy

98 O6o6maroiiee noBropenue. [pumepst rpadukoB QyHKIHiA, 16.05.2024
OTpaXkaroU[uX peajgbHbIe MPOIIECCHI.

99 IIpomexyTounas arrectanus. UToropass KOHTpoJibHasi padoTa 20.05.2024

100 O6o6maroiiee moBTOpeHue. PerieHne ypaBHEHHM, CBOISIIUXCS K
JUHENHBIM U KBaJpaTtHbIM. [IpocTelimue ApoOHO-parmoHaIbHbIE 22.05.2024
yYpaBHCHHSI.

101 O6o6maroiee moBropeHue. I'padudeckas MHTEpIpeTays ypaBHEHUMH ¢
JIIBYMSI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX YPABHEHUH C IBYMSI 23.05.2024
EepPEMEHHBIMH.

102 O6o6maromee moBropeHue. [Ipumepsl peneHns: CuCTeM HETMHEHHBIX 27 05.2024
YPAaBHEHHI C BYMS IEPEMEHHBIMH.

103 O6o6maromiee moBropeHue. JIMHelHbIE HEPABEHCTBA C OHOM 29.05.2024
nepeMeHHOW. CUCTEMBI JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

104 O6o06maromiee MOBTOPEHHUE. 30.05.2024










