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Hacrosmias pabodas nporpamma pa3paboTaHa Ha OCHOBAHHH CJICTYFOIIHX
HOPMATHBHBIX JOKYMEHTOB:
1. denepanbHbIii 3akoH 0T 29 nexadbps 2012 roga Ne 273-03 «O06 06pa3zoBaHuM B

Poccniickon @enepanum»

2. IIpukaz MunucrepcTBa oOpazoBaHus U Hayku Poccuiickoit deaeparuu ot 17
nexadbps 2010 1. Ne 1897 «OO0 yTBepxaeHuu eaepaibHOro rocy1apcTBEHHOTO
00pa30BaTeIbLHOTO CTaHAapTa OCHOBHOIO 0011IeT0 00pa3oBaHus» ( B peAaKiuu
[IpukazoB MunucrepcTBa 00pasoBanus U Hayku Poccun ot 29.12.2014 Nel644,

ot 31.12.2015 Nel577)

3. IIpukaz MunuctepcrBa npocsenieHus PO ot 28 mexadps 2018 1. Ne 345 «O6
YTBEPKIECHUH  (pelepalbHOrO  MEpedHs y4eOHHMKOB, PEKOMEHIYEMBIX K
UCIOJIb30BAHUIO TIPU pealu3ali HMEIOIIHUX TOCYJAapCTBEHHYIO aKKpEIUTAILHIO
00pa30BaTENbHBIX IPOrPaMM HAa4YaJIbHOIO OOIIEr0, OCHOBHOI'O OOILEro, CPEIHETO
obmiero oOpa3oBaHUs» (C U3MEHEHUSIMHU IpUKa3a MUHHCTEPCTBA MPOCBEILIEHUS

P® ot 8 mas 2019 rona)

PabGouas mporpamma BKiIKOYaeT 3 pa3jgena:
- IUIAaHUpYEeMbIe pE3yJIbTaThl OCBOCHHS Y4YEOHOro mpeaMera B KOTOPOM
MPOIUCAHBI JINYHOCTHBIC, METANPEIMETHbIE U TPEIMETHbIE TPeOOBaHUS K
pesyJiibTatam oOy4YeHus,
- COJIepKaHue y4eOHOTO IIPeaMETa;
- TEeMaTUYECKOE TUIAaHUPOBAHUE C YKA3aHMEM KOJIMUECTBA YaCOB, OTBOJMMBIX
Ha OCBOEHUE KAXKJI0W TEMBI.

Heaun u3yuenus anreOpbl B OCHOBHOM IIKOJIE CIEAYIOLIUE:

. OBJIAJICHUE CHUCTEMOM MaTEeMaTHYECKUX 3HAHUN M YMEHUW, HEOOXOIUMBIX
JUISl IPUMEHEHUS B IIPAKTUYECKOU EATEIIBHOCTH, U3yYEHUS CMEKHBIX JUCLUILUINH,
MIPOJIOJDKEHUS 00pa30BaHUS;

. UHTEIUIEKTyaJbHOE  pa3BUTHE, (OpMHpOBAaHME  KayecTB JIMYHOCTH,
HEOOXOJMMBIX YEJOBEKY IJsl MOJHOLEHHOW XU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MaTEMaTHYECKON JEATEIbHOCTU: SICHOCTU W TOYHOCTH MBICIIH,
KPUTUYHOCTH MBILIJICHNs, WHTYWUIUH, JIOTUYECKOTO MBILUICHHS, 3JIEMEHTOB
ANITOPUTMHUYECKON KYJIbTYpPbI, IPOCTPAHCTBEHHBIX MPEJCTABICHUHN, CHOCOOHOCTH K
MPEOIOJIEHUIO TPYAHOCTEN;



. ¢opmupoBaHue TpeACTaBICHUH 00 HIEAX U METoAaxX MaTeMaTHKH Kak
YHHUBEPCAIBHOTO SI3bIKa HAYKU U TEXHUKH, CPEJICTBA MOJEIMPOBAHUS SBICHUHA U
IPOIIECCOB;

. BOCIIUTaHHUE KYJIbTYPHl JIUYHOCTH, OTHOIICHUS K MaTeMaTUKE KaK K YacTH
O0IIIeYeNIOBEYECKOW KyJIbTYphl, UTrparomeidl ocoOyio poiib B  OOIIECTBEHHOM
Pa3BUTHH.

B xozne ocBoeHus coepkanus Kypca o0ydaronyecs Hoay4aoT BO3MOKHOCTb!

. pa3BUTh MPEACTABICHUS O YHCIE W POJU BBIUKCICHHA B YeIOBEUYECKOU
MPaKTHKE;

. chopMUPOBATH MPAKTUUECKIE HABBIKH BBIIIOJIHEHUS YCTHBIX, MMCHMEHHBIX,
WHCTPYMEHTAJIBHBIX BBIYUCICHUN, PA3BUTh BRIYUCIUTEIBHYIO KYIBTYPY;

. OBJIAJICTh CHUMBOJIMYECKUM SI3BIKOM anreOphl, BbIpabOTaTh (QOpMaIbHO-
orepaTHBHBIC alreOpandyeckue yMEHUS U HAay4YUTbCA MPUMEHATh UX K PEHICHHIO
MaTeMaTHYeCKUX U HeMaTeMaTHYECKUX 3ajay;

. U3y4yuTh CBOWCTBA W rpaduku (QYHKUUH, HAYUUTHCS HCIIOJIB30BATh
(GyHKIMOHAIbHO-TpaUUECKUE TMPEJICTaBICHUS Uil ONWUCAaHUS W  aHaiIu3a
pealIbHBIX 3aBUCUMOCTEH;

. HOJIyYUTh MPEJICTABICHHS O CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM
MHUPE M O Pa3IMYHbIX CHOCO0AaX HX HU3yueHUs, 00 OCOOEHHOCTSX BBIBOAOB U
MIPOTHO30B, HOCAIIMX BEPOSITHOCTHBIN XapaKTep;

. Pa3BUTH JOTHYECKOE MBIIIUICHNE U PeYb — YMEHHUS JJOTHIECKH 00OCHOBBIBATH
CYXJICHHS, TPOBOJIUTH HECIOXHBIC CHCTEMAaTH3allid, MPHUBOJUTH MPHUMEPHl H
KOHTPIIPUMEPHI, HCIIOJIB30BATh pPAa3jMyYHbIE S3BIKM MAaTeMaTHUKU (CIIOBECHBIH,

CUMBOJIMYECKUH,  rpaduyeckuil) Ui  WUIIOCTpAlUU,  MHTEPIpETaluy,
apryMEHTAalluu U JOKa3aTeNbCTBA;
. c(hopMHpPOBATH MPEACTABICHUS 00 HM3y4aeMbIX MOHATHUAX M METOJAaxX Kak

BAXHEHUIIIUX CPEACTBAX MATEMATUUYECKOTO MOJICJIMPOBAHUS PEATbHBIX MPOIECCOB
U SIBJICHUI.

Coraacno yueonomy miaany MOY Kaprunckas COILI ©Ha u3ydenme
ajredpsl B 8 Kiacce OCHOBHOM IIKOJIBI OTBOAUTCS 3 yaca B Hejiesio, Becero 102
ypoka

Anrebpa HaielneHa Ha (OPMUpPOBAHME MATEMaTUYECKOro ammnapara s
pelIeHUs 33]1a4 U3 MaTeMaTHUKH, CMEKHBIX MPEIMETOB, OKPYKAIOIIEH peaTbHOCTH.
OaHO U3 OCHOBHBIX 3aJlad HW3y4yeHUs  aireOpbl  SBISETCA  pa3BUTHUE
AITOPUTMHYECKOTO MBIIIUICHHS, HEOOXOIUMOTO, B YACTHOCTH, JJI1 OCBOEHUS Kypca
nH)OPMATUKY; OBJIAJICHUS HaBBIKAMHU JEAYKTHUBHBIX paccyxiaeHuil. [[pyros
BOKHON 3amaueld W3ydeHUsl anreOpbl SIBISETCS TMOJy4YeHWE IIKOJbHUKAMU
KOHKPETHBIX 3HAHUU 0 QYHKUMSIX KaK BaKHEWIEW MaTeMaTH4eCKOW MOJEH s
OMMCAHUS U UCCJENOBAHMUS Pa3HOOOPA3HBIX MPOILECCOB, A (POpMUPOBaHUS Yy
ydalmxcsi TPeACTaBICHUM O pOJIM MaTeMaTUKA B Pa3BUTUM ITUBWIM3AIUU
KYJIBTYPBI.



1. INIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS YYEBHOT'O
INPEIMETA
JInuyHOCTHBIE, MeTampeAMeTHble M MNpeAMeTHbIEe PpPe3yabTaThbl OCBOEHHUS
Co/IepIKaHUs Kypca
[IporpamMma obecrieuuBaeT MOCTHXKEHHUE CIEAYIOMNIMX PE3ylIbTaTOB OCBOCHHS
00pa30BaTeNbHOM MPOrPaMMbI OCHOBHOTO 00IIIEro 00pa30BaHMS:

JIUUYHOCHIHbIE:

1) chopMHPOBAaHHOCTH OTBETCTBEHHOI'O OTHOIICHHS K yYEHHIO, TOTOBHOCTH U
CIIOCOOHOCTH OOYYaroImMXcsl K CaMOpPa3BUTUIO M CaMOOOpa30BaHUIO Ha
OCHOBE MOTHBAIlMM K OOYYEHHI0O M IIO03HAHUIO, BBIOOPY JaJIbHEHIIIETrO
oOpa3oBaHus Ha 0a3e OpHUEHTUPOBKM B MHUpe npodeccuidi u
npodheCCUOHAIBHBIX MPEANOYTCHUH, OCO3HAaHHOMY MTOCTPOCHUIO
WHIUBUAYAJbHOW 00pa3oBaTEIbHON TPAGKTOPUM C YYETOM YCTOWYUBBIX
MTO3HABATEILHBIX HHTEPECOB;

2) cOpMHUPOBAHHOCTH IICJIOCTHOIO  MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON MIPAKTHKH;

3) copMHUPOBAHHOCTP KOMMYHUKATHBHON KOMIICTCHTHOCTH B OOIICHHH H
COTPYIHMYECTBE CO CBEPCTHUKAMH, CTapIIMMH W  MJIAQIIIMMH B
oOpa3zoBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-UCCIEI0BATEIbCKOM,
TBOPYECKOW M IPYTUX BUIOB JIEATCIHLHOCTH,

4) yMeHHs SICHO, TOYHO, TI'PAMOTHO H3JIaraTh CBOM MBICIM B YCTHOH W
MHCHbMEHHON peud, TOHUMATh CMBICI TIOCTaBJICHHOM 3aJlaud, BHICTPAUBATh
apryMEHTAIUI0, PUBOJIUTH MPUMEPHI U KOHTPIIPUMEDPHI;

5) mpencTaBieHHe O MaTeMaTHYECKOM Hayke Kak cdepe UeI0BEeYeCKOi
JeATEeIIbBHOCTH, 00 3Tamax ee¢ pPa3BUTHS, O €€ 3HAYMMOCTH ISl Pa3BUTHS
IMBHJIM3AINH;

6) KPUTHYHOCTH MBIIIICHHS, YMEHUS PAcIO3HABATh JOTHYECKH HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTINYATH TUIIOTE3Y OT (paKTa;

7) KpeaTHBHOCTb MBIIUICHHUS, WHUIIMATHUBA, HAXOJIYHUBOCTHb, aKTHBHOCTH IPH
pelIeHNH aNreOpandecKnx 3ajad;

8) yMeHHe KOHTPOJUPOBATH MPOIECC U PE3ysIbTaT y4eOHOW MaTeMaTHYSCKOM
JIeSITCILHOCTH;

9) cmocoOHOCTh K SMOIIMOHAIBHOMY BOCHPHSATHIO MaTeMaTHYECKHX OOBEKTOB,
3a7a4, pEIIEHUN, PACCYKICHUN;

MemanpneomemHuuvle:

1) yMeHHEe CcaMOCTOSTENBHO IUIAHUPOBATh ATbTCPHATHUBHBIC MYTH JTOCTHIKCHHSI
1ieseil, OCO3HAHHO BBIOMpaTh HamOoJsiee d(HPEKTUBHBIC CIIOCOOBI PEIICHUS
y4eOHBIX U MTO3HABATENbHBIX 33/1a4;

2) yMEHHE OCYIIECTBJISITh KOHTPOJIb [0 PE3YJIbTaTy U MO CIOCO0Y ASHCTBHS Ha
YpPOBHE MMPOM3BOJILHOTO BHUMAaHHUS U BHOCUTH HEOOXOIUMBIE KOPPECKTHUBHI,



3) yMCHHE aJeKBAaTHO OICHMBATh MPABWJIBHOCTh WM  ONIMOOYHOCTH
BBINIOJIHEHUS y4eOHOH 3a7auu, ee 0ObEKTUBHYIO TPYAHOCTh U COOCTBEHHbIE
BO3MOYKHOCTH €€ pelIeHUS;

4) OCO3HAHHOC BJAJCHHEC JIOTUYCCKUMHU JCHCTBUSAMHU ONPEACICHHS TOHATHIHA,
0000IIIeHUsI, YCTAHOBJICHUS AaHAJIOTUM, KiIacCU(PUKAIMK HA OCHOBE
CaMOCTOATENILHOTO BBIOOpPA OCHOBAaHMM W KPUTEPHUEB, YCTAHOBJICHUS
POJOBHUJIOBBIX CBSI3EH;

5) yMeHue  ycTaHaBIMBaTh MPUYUHHO-CJICICTBEHHBIC  CBSI3H;  CTPOMTH
JIOTUYECKUE PACCYKICHUS, YMO3aKIIOUeHUsA(MHIYKTUBHbIC, I1CTYKTUBHbBIC U
110 AaHAJIOTHH) U BBIBOIBI;

6) ymenue  co3maBaTh, IPUMEHITH W NPeoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKUE CPEACTBA, MOJCIM U CXEMbl JISi PElICHUs] YYEOHBIX U
MO3HABATEbHBIX 33]1a4;

7) yMCHHE  OpraHU30BBIBATH YUEOHOE COTPYJHHYECTBO M COBMECTHYIO
NEATEIbHOCTh C YYUTEJIEM W  CBEPCTHHKAMHU: OMpPEAENsATb  IIeJH,
pacnpenenenre (GYHKIHUA U POJIM YYaCTHUKOB, B3aMMOJIEHCTBHE U 0OIIHE
crocoObl pabOThI; yMEHHE pabOTaTh B TPYMIE: HAXOIUTh OOIIee PEIICHUE U
paspemiath KOH(DJIUKTHI Ha OCHOBE COTJIACOBAHUS TO3UIMH W ydeTa
WHTEPECOB; CIylIaTh MapTHepa; (GOpMYIUpOBaTh, apryMEHTUPOBATH U
OTCTauBaTh CBOE MHEHUE;

8) chopMUPOBaHHOCTH y4eOHOW U OOIIEIOIb30BATEILCKONH KOMIICTCHTHOCTH B
00JacTh HCIIOJB30BaHUS MH()OPMAIIMOHHO-KOMMYHUKAITMOHHBIX
texHonorui (MKT- koMIeTeHTHOCTH);

9) mepBOHaYaILHBIC MPEACTABICHUS 00 HISIX W O METOJaX MATEMAaTHKH Kak
00 YHUBEpPCAJIIBHOM SI3bIKE HAYKH U TEXHUKH, O CPEACTBE MOICIUPOBAHUS
SBJICHUM U IIPOLIECCOB;

10) YMEHUE BHJIETh MAaTEMATHYECKYIO 3a/7a4y B KOHTEKCTE MPOOIEMHOMN
CUTYaIlMH B IPYTUX NUCIMIUIMHAX, B OKPYXAIOIIEH KU3HH,
11) YyMEHUE HAXOJUTh B Pa3IUYHBIX HCTOYHUKAX HH(OpMaIH,

HEOOXOIUMYIO JIJIsI pEIICHUSI MAaTEMAaTUYECKHUX MPOOJIeM, U MPEACTABIATh e
B TIOHATHOW (hopMe; TMPUHUMATH PEIICHHWE B YCJIOBHUSX HEIMOJIHOW W
U30BITOYHOM, TOYHON U BEPOSITHOCTHON MH(MOPMAITNH;

12) yMEHUE TIOHMMaTh M UCIOJIb30BaTh MAaTEMaTHYECKHE CpEJCTBa
HaTrJISTHOCTH (PUCYHKH, YEPTEXKH, CXEMbl W JAp.) IS WILIIOCTpaIliy,
WHTEPIPETAINH, APTYMEHTAIIUN;

13) YMEHUE BBIJBUTaTh TUINOTE3bl NPU PEIIEHWH Y4YEOHBIX 3aJady |
MOHUMAaHUsI HEOOXOAUMOCTHU UX MPOBEPKU;

14) YyMEHUE TMPUMEHATh MHAYKTUBHBIE M JIEIYKTUBHBIE CIIOCOOBI
paccyXJIeHU, BUJIETh Pa3IN4HbIC CTPATETUN PEILICHUS 3a1a4;

15) NOHUMAHUE CYLIIHOCTH aJTOPUTMHUYECKUX MPEANUCAHUN U yMEHHUE
JEHUCTBOBATh B COOTBETCTBUU C NPEIJIOKEHHBIM aJITOPUTMOM;

16) YMEHHE CaMOCTOSATEIbHO CTAaBUTh LIE€JH, BBIOMPATh U CO3JaBaTh
aJITOPUTMBI JJI PEIICHUs] yYeOHBIX MaTEMaTHYECKUX MPOOIIeM;

17) YMEHUE IJIAHUPOBATh U OCYIECTBIIATH AESITEIIBHOCTD, HAIPABIECHHYIO

Ha pCHICHUC 3aa4 UCCIICAOBATCIIbCKOI'O XapaKTcpa.



ITPEAMETHBIE PE3YJ/IBTATDBI

K kxoHiy oOydeHuss  oOy4aromuiicsi MOJYYHMT CIEAYIOIIUE MpPEeIMETHBIC
pe3yJbTaThI:

Yucaa v BBIYMCICHUA

Hcnonp30BaTh HadaJdbHbBIE MPEACTABICHHUS O MHOECTBE JEHCTBUTEIBHBIX
YyuCcel AJisl CPaBHEHUS, OKPYTJICHUS! U BBIYMCICHUH, U300pakaTh JICHUCTBUTEIIbHbBIC
YUCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpumensaTy moOHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIWTH
KBaJ[paTHbIE KOPHHU, UCIOJIb3YSl MPU HEOOXOJAMMOCTH KaJbKYJSTOP, BBITOIHSTH
npeoOpa3oBaHus BBIPAKCHUN, COJIEPKAIIUX KBAJAPATHBIE KOPHHU, HCIIONB3YS
CBOMCTBA KOPHEN.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JIE€CSITHUHBIX
npo0Oeit u creneneit uucia 10.

AaredpanvyecKue BbIPpAKEHUSA

[IpyMEHATh TOHATHE CTENEHW C LENbIM IOKA3aTeJIeM, BBINOJIHSTh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXKIECTBEHHBIE MPEOoOpa30BaHUs PAIMOHATIBHBIX BBIPAKCHUI
Ha OCHOBE MPaBWJI JICUCTBUN HAJl MHOTOUJIEHAMH U aireOpandecKuMu JpoOsMH.

PacknanpiBaTh KBapaTHBIN TPEXUJIEH HA MHOKUTEIIH.

[IpuMeHsaTh MpeoOpa3oBaHUs BHIPAXKECHUM JJIsI PEIICHUST Pa3IMUHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIC ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM M CUCTEM YpPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHnH (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPAaBHEHUN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT crnoBecHOW (GOPMYIHPOBKH 3amadyu K €€ anreOpandeckoit
MOJEIN C TIOMONIBIO COCTABJICHUSI YPaBHEHUS WM CHUCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBAa YMCJIOBBIX HEPABEHCTB [Jii CpPAaBHEHUS, OIICHKH,
pellIaTh JMHECWHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOM W MX CUCTEMBI, JaBaTh
rpadMyecKyr0 WJUTIOCTPALIMI0 MHOXKECTBA pEIIEHUN HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUU

[loHrMaTh W UCMONB30BaTh (PYHKIIMOHAJIbHBIC TMOHSTHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHWsI), OMPEACNATh 3HaUYCHHE (YHKIMH TIO0 3HAYCHUIO
apryMeHTa, ONpeIeNiATh CBOMCTBA (PYHKITHH 10 €€ rpaduKy.

Ctpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON

byHkmu 1o e€ rpaduky.



2. COAEP/)KAHUE YYEBHOI'O ITPEJIMETA

Ipocreitmue GpyHKUUM ¥ rpapuku .
Uucnossie HepaBeHCTBA. MHOkecTBa uncen. OyHkius, rpaduk QyHKIUN.

OyHKIMU Y = X, Y = x?, y=1, ux cBoiicTBa u rpaduKkH.
X

OcHOBHas 11€1b — BBECTU NOHATHE QYHKIMH U €€ TpaduKa, U3y4UTh CBOIICTBA
npocTermmx GyHKIMHN, U UX rpaduKu.

[Ipu u3yueHnn JaHHOUM TEMBI pACCMATPUBAIOTCS CBOMCTBA YHCIIOBBIX HEPABEHCTB,
n300pa’keHNe YMCIOBBIX TPOMEKYTKOB Ha KOOPJMHATHOW OCH, BBOJSTCS MOHSTHS
byHKIMM 1 ee rpaduKa, TOKa3bIBAIOTCS MPUMEPHI TpocTeHIUX QyHKIui (Y = X, Y

— 2 . .
=x?, y=1), m3yuarorcs ux coiictea u rpaduku. [Ipy T0Ka3aTeIbCTBE CBOHCTB
X

(YHKIMI HCTIONB3YIOTCS CBOMCTBA HEpaBeHCTB. Ha MHTYUTHBHON OCHOBE
BBOJISITCSI IOHATHUS HENPEPBIBHOCTH (DYHKLIMU U HETIPEPBIBHOCTHU I'paduka
(GYHKIUH, UTPAIOIKE BAXKHYIO POJIb MPHU JOKA3aTEIbCTBE CYIIECTBOBAHUS
KBaJpPaTHOTO KOPHS U3 MOJIOKUTEIBHOIO YNCIIA.
W3 nonosiHeHus K riase | pekoMeHayeTcs pacCMOTPETh CBEJEHUS O MEPECEUEHUN
1 00BEIMHEHUN MHOXKECTB, II0Ka3aTh COOTBETCTBYIOIIYIO CUMBOJIHKY.
KBaapatHbie KopHH

KBaapatHbIil KOpeHb, apu(PMETHUECKUI KBaIpaTHbI KOPEHb, TPUOINKEHHOE

BBIYHCIICHUE KBAJJPATHBIX KOPHEW, CBOMCTBA apu(METUUECKUX KBAAPATHBIX
KOpHEH, mpeodpa3oBaHue BhIPAXKEHUM, COJIEPKAIIUX KBaIPATHBIE KOPHHU.
OcHOBHAaA 11€JIb — OCBOUTH MOHITUE KBAAPATHOTO KOPHS U
apu(PpMETUIECKOTO KBaIPATHOTO KOPHS, BBIPAOOTATh YMEHUE TPEOOPa30BhIBATh
BBIPAXKEHUS, COZIEpKaIllNe KBaJAPATHbIE KOPHHU.

CymiecTBOoBaHME KBaIPaTHOTO KOPHS U3 MOJIOKUTEIIBHOTO YHCIIA TOKA3bIBAETCS C
OTIOPOit Ha HEMPEPHIBHOCTH rpaduka GyHKIMA Y = X%, TOKa3bIBACTCS
UPPALMOHATBHOCTh KBAIPATHOTO KOPHA U3 JIFOOOT0 YUCIIA, HE SBIISIOIIETOCs
KBaJpaTOM HaTypaiabHOro uncia. OCHOBHOE BHUMAHUE CIENYET YACIHUTh
W3YYEHHIO CBOMCTB KBAJAPATHBIX KOPHEU U UX UCIIOIb30BAHUIO JUIS
peoOpa3oBaHus BEIPAXKEHU, COIEpPIKAIUX KBaIpaTHbIE KOPHU. Y Yaliuecs
JIOJKHBI OCBOUTH BBIHECEHUE MHOKUTEIIS U3-T10] 3HAKa KOPHS, BHECECHUE
MHOJKHUTEJISI IO/ 3HaK KOPHS U OCBOOOXKAEHHUE JPOOH OT UPPALIMOHAIBHOCTH B
3HaMEHATeJIe B POCTHIX CIIydasx.
KBaapaTHbie M panoHAJIbHbIC YPABHEHHS.
KBanpaTHbie ypaBHEHUS

KBanpatnsiil Tpexunes. KBagparnoe ypaBuenue. Teopema Buera. [Ipumenenne

KBaJpaTHBIX YPaBHEHUI K PELICHUIO 3a]1a4.
OcHOBHas 11e€Jb — BhIPA0OTATh YMEHUS pelIaTh KBaJIpaTHbIC YPABHEHUS, U
pemarh 3a1a41, CBOIAIINECS K HUM.

N3ydeHne 1aHHOM T€Mbl HAUMHAETCS C PACCMOTPEHUS KBAAPATHOIO TPEXWICHA,
BBISICHEHUS YCIIOBUM, IPU KOTOPBIX €r0 MOKHO PA3JI0KUTh HAa JBA OJIMHAKOBBIX



WJIM Ha JIBa pa3HbIX MHOXKUTENA. Ha 3TOl 0OCHOBE BBOIUTCS MOHSATHE KBAJAPATHOTO
YpaBHEHUS U €r0 KOPHS, paCCMAaTPUBAIOTCS CIIOCOOBI PEIICHUS] HEMOJIHOTO
KBaJIPaTHOTO YPAaBHEHUS M KBAJpaTHOTO YpaBHEHHUS 00IIEro BUIA, TPUBEIECHHOTO
KBaJIpaTHOTO ypaBHEeHUs. Jloka3piBatoTca TeopeMbl Buerta (mipsimas u obpaTtHas),
MOKa3bIBACTCs MPUMEHEHHUE KBAJPATHBIX YPAaBHEHUM ISl pEeLICHUS 3a/1ay.
[IpumMeHeHune KBaipaTHOTO YPABHEHHMSI CYLIECTBEHHO PACIIUPSIET KPYT TEKCTOBBIX
3a/1a4, KOTOPBIE MOKHO MPEJIOKUTh YUAITUMCSI, 1A€T XOPOIIYI0 BO3MOXHOCTh
TUTST OOCYKJIEHUSI HEKOTOPBIX OOITUX HJIeH, CBI3aHHBIX C UX PEIICHUEM.
PannonajnbHble ypaBHEHMS .

PanmonanbsHoe ypaBHenue. bukBagpaTtHoe ypaBHeHue. Pacnagaroneecs
ypaBHEHUE. Y paBHEHHE, OJHA YaCTh KOTOPOro ajaredpandeckas Apoosb, a 1pyras
paBHa HyJ10. Perienue 3a1a4d npy MoMoIy parfioHaIbHBIX YPaBHEHUH.
OcHOBHAaS 1eTb — BBIPA0OTATh YMEHUS PEIIATh PAIMOHAIBHBIC YPABHECHUS U
UCITIOJIb30BATh UX JIJISl PEIICHUS TEKCTOBBIX 3aJ1a4.

[Ipu n3ydeHnu 1aHHOM TeMbl BBOJUTCA MOHATUE PALIMOHATILHOTO YPAaBHEHMSI,
paccMaTpuBaroTCs HarbosIee 4acTo UCTIOIb3YEMbIE BUIbI PAIMOHAIBHBIX
ypaBHEHUM: OMKBaipaTHOE, pacrnajaroiieecs (0/IHa YaCTh YPaBHEHHUS
MIPOU3BEAECHUE HECKOJIBKUX MHOXKHUTEIEH, 3aBUCAILIUX OT X, a [pyras paBHa HYIIIO),
ypaBHEHUE, OJTHA YaCTh KOTOPOTO ajirebpanyeckas 1po0b, a Apyras paBHa HYJIO;
MOKA3bIBAIOTCS IPUMEHEHUE PAIIMOHATBHBIX YPAaBHEHU JI PEUICHUS] TEKCTOBBIX
3ajay.

Crnenyet oOpaTuTh BHUMAHHUE HA TO, YTO MIPHU PEIICHUHN PAITMOHATBHBIX
yYpaBHEHUH, COJEpKAIUX areOpanyeckast 1poOb, ypaBHEHUE HE YMHOKAETCS Ha
BBIPAKEHHE C HEU3BECTHBIM, a Mpeo0pa3yeTcs K ypaBHEHUIO, OJIHA YaCTh KOTOPOTO
anreOpanueckasi Ipo0b, a Apyras paBHa HYJ0. Maes perenus paroHanibHbIX
YpaBHEHUI 3aMEHON HEM3BECTHBIX MOKA3bIBACTCS HA MMPUMEPE OMKBaIpaTHBIX
ypaBHEHUH, a B KJlaccax ¢ yriayOJeHHBIM U3yYeHHEM MaTeMaTHKU
COOTBETCTBYIOIIIEE YMEHUE OTPA0ATHIBACTCS HA IOCTATOYHO CIIOKHBIX MPUMEpaXx.
JIuHeiiHash W KBaApaTH4HAsA (PYHKUMH .

[Ipsimas mpomopIiMoHaibHAas 3aBUCUMOCTS, Tpaduk ¢hyHkuuu y = kx. JIuneinas

dbynkuus u ee rpaduk. PaBHOMepHOE IBUKEHUE.

OcHOBHAaA 1 €JIb — BBECTH MOHATUE NPSIMON IPONOPLUHUOHATIEHON 3aBUCUMOCTH
(pynxuum y = kx) v nuHeliHO#N (pyHKIMH, BEIpaOOTaTh YMEHHUS peliaTh 3aJ1a4H,
CBSI3aHHBIE C TpapUKaMU STUX PYHKIHUH.

[Ipu n3ydeHnn TaHHON TEMBbI PACIIMPAETCS KPYT U3ydaeMblX (QyHKIIHMA,
HOSIBJISIETCS HOBAs Ui MOCTPOCHUS IPpapuKOB — € MOMOUIBIO IIEPEHOCA.
CHayasia u3y4aeTcsi YaCTHBIN Ciy4ail TuHeHON QyHKIIUN — mpsMas
IIPONIOPLMOHAIIBHAS 3aBUCUMOCTD, HCCIIEYETCS PACIIONOKEHUE IPSIMOU B
3aBUCUMOCTH OT yTJI0BOT0 KO3 UIIMEHTa, pelIatoTCs TPaJuLIMOHHBIE 3a/1a4H,
CBSI3aHHBIE C MPUHANIICKHOCTHIO TpaUKy 3aJJaHHBIX TOUEK, 3HAKOM (DYHKLIHUU U
T. M. 3aT€M BBOJUTCS MOHATUE JIMHEUHON (DYHKIIMH, TOKA3bIBAETCS, KAK MOYXKHO
MOJIYYUTh rpad UK JIMHEWHON (PYHKIMU U3 COOTBETCTBYIOLIErO rpaduka npsiMoun



nponopiuoHanbHOCcTH. [Ipu 3TOM nokaseiBaeTcs nepeHoc rpaduka mno ocsim Ox u
Oy. DT0 HE0OXOANUMO HE TOJIBKO JIJISl YSICHEHUS YYAIIUMUCS B3aUMOCBSI3H MEXKTY
YaCTHBIM U OOILIKUM CIy4YasiMU JTMHEHHON (PYHKIIMHU, HO U C MPOIEIEBTUUYECKOM
1EJIbI0 — JUIsl MOJTOTOBKH YYalIuXcs K nepeHocy apyrux rpapukon. OIHaKoO
OCHOBHBIM CITIOCOOOM MOCTPOCHUS rpaduka TMHEHHONW QYHKIIUU OCTACTCS
MOCTPOEHUE MPSIMOM 1O IBYM TOUYKAM.

PaccmoTpenue rpa@ukoB OpsIMOJIMHEHHOTO JBUKEHUS TTO3BOJISIET PACCMOTPETh
pUMEPBI KYCOYHO 33JIaHHBIX (PYHKIIUH, CIIOCOOCTBYET YIIPOUYEHUIO
MEXIPEIMETHBIX CBSI3€H MEXly MaTeMaTUKON U (PU3HKOM.

Pexomenayercst paccMOTpeTh QYyHKIUIO y = | X | , IEPEHOCHI €€ rpaduka Mo ocsm
KOOPJMHAT IS MOATOTOBKH YYAIIUXCS K U3YUYEHHUIO CICTYIOUIEH TEMBI.
KBagparuuynas gyHKuus .

KBaaparnunas GpyHKUMS U €€ rpaduK.
OcHOBHAas 1€1b — U3YUYUTh KBAAPATHUHYIO (DYHKIHIO U €€ rpaduk,
BbIPa0OTaTh YMEHHMS peIlaTh 3a/1a4M, CBA3aHHbIE C TPa(pUKOM KBaJIpaTUIHON

(GyHKUIHU.
. 2
N3ydeHne naHHOM TeMbl HAUMHAETCS ¢ PYHKIMU y = ax” (cHavana ajs a > 0,

noToM Jyist a # 0) 1 U3y4eHHUsl €€ CBOWCTB, TYT K€ WUTIOCTPUPYEMBIX Ha Tpadukax.
I'paduk GYHKIHE y = a(X — Xo)° + Y, MOIydaeTcst mepeHocoM rpaduka GyHKIHH y
= ax®. DT0 HEOOXOUMO ISl YSICHEHHUS YUAIlMUCS B3aUMOCBSI3H MEKILY YACTHBIM
¥ 00IIUM CITydasiMU KBaApaTUIHON PYHKITMU. bonblioe BHUMaHHUE YACTSICTCS
MOCTPOCHUIO Tpaduka KBAAPATUIHON (QYHKITUN TTO TOYKAM C BEIYHCICHUEM
abcIucchl BepIIMHBI Tapadoisl. PaccMoTpenue rpaduka IBMKCHHS Tella B TTOJIE
MPUTSHKCHUS 3eMITH JacT €IIe OJWH MPUMEP MEKIPEIMETHBIX CBI3EH MEXIY
MaTeMaTUKOW U (PU3UKOH, TTO3BOJISIET MOKA3aTh TPUMEHEHUE U3YIaeMOT0
MaTepHuaia Ha puMepe 3a7a4d ¢ PU3NIECKUM COACPIKAHUEM.

CucreMbl pallHOHAJBHBIX YPABHEHUIA.

CucTteMbl pallMOHAIBHBIX ypaBHEHH. CUCTEMBI YPAaBHEHHUI NIEPBOM U BTOPOU
crerneHy. Pemenue 3a1ad mpy moMoIy CUCTEM YPaBHEHUN IEPBOM U BTOPOM
CTEIIEHH, CUCTEM PALIMOHAIBHBIX YPaBHEHUM.

OcHOBHAas 11€J1b — BBIPA0OTATh YMEHUS PEIIaTh CUCTEMbl YPaBHEHUH NIEPBOM U

BTOPOM CTENEHU, CUCTEMBI PALIMOHAJIBHBIX YPABHEHUM, 3a7a4H, IPUBOISIINE K
TaKUM CHCTEMaM.

M3ydeHne 1aHHOW TeMbl HAUMHAETCS C BBEIAECHUS IIOHATUS CUCTEMBI
palMOHAJIBHBIX YPABHEHUH, €€ penieHus. MHOrue onpeneseHus U IpueMbl
JIEUCTBHUM ydalIMMCs 3HAKOMBI U3 7 KJIacca, KOTJa OHU PEIIAIA CUCTEMBI
JIMHENHBIX ypaBHEeHUM. [109TOMyY HOBBIN MaTtepuasn HaJl0 U3Jiararh Iocie



IOBTOPCHUA paHEC N3YUCHHOTIO.

['paduyeckuii ciocod perieHrs CUCTEM ypaBHEHUM

['paduueckuii cniocod perieHus: CUCTEM ABYX YPaBHEHUH C IByMs HEU3BECTHBIMU

N UCCJICOAOBAHUA CUCTCMBI IBYX ypaBHCHI/Iﬁ HGpBOI;'I CTCIICHHU C ABYMSI

HEU3BECTHBIMU. PellieHne cucteM ypaBHEHUN U YpaBHEHUN rpa@uyecKuM
criocobom. Penienne ypaBHEHUH B 1IETTBIX YHCIIAX.

IHoBTOpEHME.

3. TEMATUYECKOE IIJTAHUPOBAHUE
No Tema no no Konuuecmeo

npozpamme | NIaHUpO8aHuIo K/p

I'masa 1 IIpocreiimme GpyHkuum. 25 25
KBaapaTrHbie KOpHH.
1 | § 1 Oyskuuu u rpapukH. 9 9
2 | § 2 dyHKIMH Y=X. y=X, y=§. 7 7
Kontpoabnasi padora Nel no reme: «@PyHKIIUM U TPAPUKID). 1
3 | § 3. KBanpaTHbie KopHU 9 9
Kontpoabnasi padora Ne2 no teme: «KBaapaTHbie KOpHI». 1
I'naBa 2. KBajgpatHbie u 29 29
panMoHAJIbHbIE YPABHEHUS
4 | § 4. KBampaTHbie ypaBHEHUS 16 16
KonTpoabnas padora Ne3 nmo teme: «KBaapaTHble ypaBHEeHUS» 1
5 | § 5. ParimonanbHble ypaBHEHUS 13 13
KonTpoabnas pabora Ne4 o teme: «PaumoHajibHbIe 1
YPABHEHHUSD).
I'naBa 3. JIuHeiiHasn, 23 23
KBaJpaTU4YHasi ¥ APOOHO-
KBaJpaTu4Hast QYHKIUH
6 | § 6. JIuneiinas pyHKIUSA 9 9
7 | § 7. KBagpatuunast pyHKIus 9 9
8 | §8. JIpoOHO-nmuHEHHAS QYHKITHS 5 5
KonTposbHast padora NeS o teme: «/IuHeidHasi, KBagpaTuuHasi 1

U APO0HO-KBAAPATHYHASA (PYHKIHWY.

I'naBa 4. Cucremsl palHOHAJIbHBIX 15 15

YPaBHEHM

9 | §9. Cucremsl pallMOHaIBHBIX 8 8
YpPaBHEHUI

10 | §10. I'padpuueckwnii ciocod 7 7
pEeLIeHUs] CUCTEM YPAaBHEHUN




KonTpoabnasi pabora Ne6 mo teme: «CucreMbl pAllHOHAJIBHBIX 1
YPABHECHU I

IloBTOpEHME 10 10
KonTpoubnas paboraNe7 « UTorosasi KOHTpoJbLHasi padoTa 2
Bcero 102 102 8

YueOHO-MeTOANYEeCKNH KOMILJICKT:
JINTEPATYPA JUIS1l YUUTEJISA

1. ®I'0C 000

2. IlpumepHbie MIPOrPaMMBI OCHOBHOTO o011ero o0Opa3oBaHMUsl.
Maremaruka.(Ctanaaptel BToporo nokosienus) . — [Ipocsemenue 2011

3. AcmonoB A.I'. dopmupoBaHHE yHHMBEpPCaJIbHBIX YUEOHBIX JCHCTBUI B
ocHoBHOM mikone. Cuctema 3Hanuit/A.I'. Acmonos , O.A. KapabanoBa. M:
IIpocsemienne , 1994

4. Huxonsckuii C.M. Anrebpa, 8 wi.: y4eOHHMK aiisg oOmieoOpa3oBaTeIbHbIX
yupexaeauit / C.M. Hukonwsckuit, M.K, Iloranos, H.H, Pemernuxos, A.B.
[lIeBkun. — M.: IIpocBemenue 2011.

5. IloranoB M.K. Anrebpa, 8 ki.: nuaaktuueckue matepuainsl / [lotanos, A.B.
[lTeBkun. — M.: IIpocBemenue 2011.

6. UynkoB I1.B. Anrebpa, 8 xi.: Temarnueckue tectol. [ A / I1.B. YynkoB. —
ITpoceemnienue, 2011

JIUTEPATYPA JJIAA YUALIUXCSA:
1. Huxomsckuii C.M. AnreOpa, 8 k1. yueOHUK 151 00111e00pa30BaTeIbHbBIX
yupexnenuii / C.M. Hukomnbckuit, MK, ITotanos, H.H, Pemernrkos, A.B. [1leBkun.
— M.: Ilpocsemienne 201 1.

2. Tloramo M K. AnreOpa, 8 ki1.: uaakTideckue Matepuais / [lotamnos, A.B.
[IeBkuH. — M.: IIpocserenue 2011.
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