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IosicHuTeIbHAA 3aNUCKA.
OO6yuenue anredpe B OCHOBHOM IIKOJI€ HANPABJICHO Ha IOCTHKEHUE CIIETYIOIUX HeJIei:

|.B nanpasnenuu auunocmnozo pazeumusi:

e (opMHUpOBaHME NPEACTABICHUN O MaTeMaTHKE KaK 4acTHU OOIIEYesOBEYECKOW KYJIbTYpBI, O
3HAaYMMOCTH MaTEMAaTHKHU B Pa3BUTHH IUBUIIN3ALUU U COBPEMEHHOTO O0IIECTBA;

® Da3BUTHE JIOTMYECKOTO M KPUTHYECKOIO MBIIIICHUS, KYyJIbTYPbl pedH, CHOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

e (OopMHUpOBaHHME WHTEIUIEKTYaJIbHOW YECTHOCTH H OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOJI0JIEHUIO MBICIIUTENILHBIX CTEPEOTUIIOB, BBITEKAIOIIUX U3 OOBIIEHHOTO OIIbITA;

® BOCINHUTaHME KA4eCTB JIMYHOCTH, OOECIEUNBAIOIINX COLMAIbHYI0 MOOMIBHOCTh, CHOCOOHOCTh
MPUHUMATh CAMOCTOSTENIbHBIEC PELICHHUS;

e (opMHUpOBaHME KauyeCTB MBbIIUICHUS, HEOOXOJUMBIX JUIS aJaNTallid B COBPEMEHHOM
MH($OpPMallOHHOM OOLIECTBE;

® pa3BUTHE UHTEpECa K MAaTEMaTHUYECKOMY TBOPYECTBY U MaTeMaTHUECKUX CIIOCOOHOCTEIA.

I1.B memanpeomemrnom nanpagnenuu.

® Dpa3BUTHUE MPEJICTABICHUI O MaTeMaTHKe Kak (opMe ONUCaHUs M METOAE II03HaHUs
JIeHCTBUTENIFHOCTH, CO3JaHME YCIOBUW JUIsI TPUOOPETEHHsS IEePBOHAYAIBHOTO OIbITA
MaTeMaTU4eCKOTr0 MOJIEIMPOBAHNS;

e (opmupoBaHHE OOHIMX CIOCOOOB HMHTEIICKTYAJIbHOW JEsTeNbHOCTH, XapaKTEePHBIX IS
MaTeMAaTUKU U SIBIISIONIUXCS OCHOBOM MO3HABATENbHOU KYJIbTYpbl, 3HAUUMOW /ISl Pa3IMYHbIX
cthep denoBeueCcKon AeITEIHLHOCTH,

Il B npeomemnom nanpasnrenuu:

® OBJJICHHE MATEeMaTHYECKUMH 3HAHMSIMM U YMEHUSIMH, HEOOXOJUMBIMH JJIsI IPOJOJIKEHUS
00pa30BaHUs, U3yUYEHHS] CMEXHBIX JUCIUIUINH, TPUMEHEHHS B TIOBCEIHEBHOM KU3HM,

e co3naHue (QyHIaMEHTa JUIsI MaTeMaTHMYecKOro pa3BUTHA, (HOPMUPOBAHHMS MEXaHHU3MOB
MBILUIEHUS], XapaKTEPHBIX JUUIsI MATEMATUYECKOH e TeIbHOCTH.

3agauu:

e OBJIQJIETh CUCTEMOM MAaTeMaTHYECKHUX 3HAHMHA M YMEHMH, HEOOXOAUMBIX Ul IPUMEHEHUS B
MPAaKTUYECKOH eATENbHOCTH, N3YUYCHUH CMEXHBIX TUCIUILIINH;

e CIOCOOCTBOBATh MHTEIJICKTYaJIbHOMY pa3BUTHIO, (OPMHUPOBATh KadyecTBa, HEOOXOAMMBIE
YeNOBeKY JUI TOJHOIEHHOH JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIE
MaTeMaTU4YeCKON MAEATeNbHOCTU: SICHOCTM M TOYHOCTU MBICIM, HHTYHMIIMH, JOTHYECKOTO
MBIIUIEHUS], TPOCTPAHCTBEHHBIX MPEICTABICHHH, CIOCOOHOCTH K MPEOI0JICHUIO TPYTHOCTEIH;

e (opMupoBaTh MpeACTaBICHHUS 00 UAEAX U METO/aX MAaTEeMAaTUKU KaK YHUBEPCAIbHOTO S3bIKA
HAyKW ¥ TEXHUKH, CPEACTBAX MOJICITMPOBAHUS SIBICHUHN U MIPOIIECCOB;

e BOCIMTBIBATh KYJbTYPY JIMUHOCTH, OTHOIIEHUE K MAaTEMAaTUKE KaK YaCTU OOLIEUeI0BEUECKOi
KYJIBTYPBI, HTPAIOIIEH 0COOYIO pOJIb B OOIIECTBEHHOM Pa3BUTHH.

Pabouas nporpamma mno anredpe pazpaboTaHa Ha OCHOBE TpeOOBAaHUH K pe3yibTaTaM OCBOEHHS

OCHOBHOM 00pa30BaTEIbHON MPOTPpaMMBI CPEIHEr0 OO0Iero o0pa3oBaHUs MYHMIIMIIAIBHOTO

Oro/KeTHOro 00111e00pa30BaTEIbHOTO YUpexxaeHuss BepxHenoHckoro paifoHa BepxHsxoBckoi

cpenHel 00111eo0pa3oBaTeIbHOM MIKOJIBI HA OCHOBE [IpuMepHOI mporpaMMbl OCHOBHOTO OOIIETO

o0pa3oBaHus Ui yUpeKJIEHHUH, padoTaroUX MO CUCTEME YUeOHHKOB «AJTOPUTM YycCIeXay»,

WCIIOJIb30BaHUEM PEKOMEH AU aBTOPCKOM porpammel A.I'. Mepainska.

Pabouast mporpamma opueHTHpoBaHa Ha yueOHMKH: Mep3nsak A. I'.  Aunrebpa: 9 kinacc:
y4eOHHK U y9amuxcs 0omeoopazoBaTenbHbIx opranusamnmii / A. I'. Mepamsik, B. b. [Tononckuid,
M. C. Skup. — M.: Benrana-I'pad, 2021r. — 272 c.: ui.

KonuuectBo yacoB B rox o yueOHomy miany: 102 4.

KonngecTBo yacoB B ros1 no KajaeHaapHoMy Iuiany: 99 u.

Cpoxk peanusaruu padoueit mporpammsl 2023-2024 yueGHbII rox.



IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

B ruunocmuom HanpaBieHuu:

1) BocnuTaHHE POCCHICKOW TpakIaHCKOH HWIACHTHYHOCTH: IAaTPUOTH3MA, YBaXKEHUS K
OTteyecTBY, OCO3HAHUS BKJIaJa OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HayKH;

2) OTBETCTBEHHOE OTHOIICHHWE K YYCHHIO, TOTOBHOCTh U CHOCOOHOCTH OOYyYaroIIuXxcs K
CaMOpa3BUTHIO U caM000pa30BaHUIO HA OCHOBE MOTHBALIMU K OOYUEHHUIO U MMO3HAHUIO;

3) oco3HaHHBIH BBHIOOP H IOCTPOCHHE JajbHEHINEH HHAWBUAYAIbHOW TPacKTOPHUHU
oOpa3zoBaHusi Ha 0a3e OpPHMEHTHPOBKM B Mupe npodeccuil u mnpodeccnoHaTbHBIX
MPEANOUYTeHU ¢ Y4ETOM YCTOMUYMBBIX MO3HABaTENbHBIX HWHTEPECOB, a TAaK)Ke Ha OCHOBE
dbopMHUpOBaHHS YBAXKUTEIHHOI'O OTHOLIEHUS K TPYAYy, pPa3BUTHE OIbITa y4acTUi B
COI[MAIbHO 3HAYUMOM TPYIE;

4) yMeHHue KOHTPOJIUPOBATh MPOLECC U PE3YIbTAT yYCOHON U MaTEMaTHIECKOM e TeIIbHOCTH;

5) KPUTHYHOCTH MBIIUICHUS, HWHHUIMATHBA, HAXOJYMBOCTh, AKTHBHOCTh TIPU PEIICHUH
MaTeMaTHYECKUX 3a]ad.

B memanpeomemnom nanpaBineHuu:

1) yMeHHe CaMOCTOSATEIBHO ONMPEACIATh IEIU CBOCTO 00YUYCHHMsI, CTABUTh M (DOPMYITHPOBATH
1151 ce0st HOBBIE 3a/1a4M B yuéoe:

* pa3BUBATh MOTHUBBI U HHTEPECHI CBOEH MTO3HABATEIbHOM 1€ATENBHOCTH;

* yMEHHE COOTHOCHUTH CBOM JEHCTBHUS C IJITAHUPYEMBIMH pe3YylIbTaTaMU, OCYLIECTBIATH
KOHTPOJIb CBOEH JESTEIBHOCTH,

B Ipoliecce TOCTHKEHUS pe3ybTaTa:

*  OMNpeAeNATH CIIOCOOBI IEHCTBUN B paMKaXx MPeIOKEHHBIX YCIOBHIA U TpeOOBaHUH;

*  KOPPEKTHPOBATh CBOM JIEHCTBUS B COOTBETCTBUU C U3MEHSIONICHCS CUTYyalneil;

2) yMeHHWE OIpeaessATh TOHSATHs, CO3[JaBaTh OOOOIICHUS, YCTAHABIMBATH AaHAJIOTHH,
KJIacCU(PUIIUPOBATh, CaMOCTOSITEIbHO BBHIOMpPATh OCHOBAHUS M  KPUTEpUH IS
KJaccuukamnuu;

3) pa3BuTHE  KOMIIETEHTHOCTH B  O0JAacTH  WCIMOJIb30BaHUS  HMH(OPMAIHOH HO-
KOMMYHUKAIIMOHHBIX TEXHOJIOT'UH;

4) mepBOHAYaJbHBIC TMPEACTABICHUS 00 HIACIX M O METoJaX MaTeMaTHKh Kak o0
YHUBEpPCAJIIbHOM $S3bIKE HAYKHM M TEXHUKH, O CpPEICTBE MOJEIHMPOBAHUS SBICHUN H
IIPOLIECCOB;

9) yMeHHe MOHMMATh M HCIOJB30BaTh MATEMAaTHYECKHE CPEICTBA HATISAIHOCTH (Tpadukw,
TaOIUIbI, CXEMBI U Ap.) UIsl WILTIOCTPALIMK, UHTEPIIPETALlUU, apT'yMEHTALIUH;

10) noHMMaHUE CYIIHOCTH aJrOPUTMUYECKHX TPEANUCAHUA W YMEHHE [CHCTBOBaTh B

COOTBETCTBUU C MPEJIIOKEHHBIM aITOPUTMOM.
B npeomemnom nanpapieHuu:

BeinmyckHUK HayuyuTcs (IUIS  UCIOJIB30BaHHMS B TIOBCEAHEBHOM JKM3HM M 00OecreueHHs

BO3MO’KHOCTH YCIICIITHOTO TIPOIOJDKEHHS 00pa30BaHus Ha 0230BOM YPOBHE)

dnemenmol meopuu MHOHCECHE U MAMEMAMUYECKOU IOZUKU

* omnepupoBaTb Ha 0a30BOM YpOBHE MNOHATHAMM: MHOXKECTBO, DJIEMEHT MHOXKECTBA,
IIOIMHO>KECTBO, IPUHAJIEKHOCTB;

* 33/1aBaTh MHOKECTBA IIEPEUUCIICHUEM UX JJIEMEHTOB;

* HAXO/IUTh MEepeceyeHrne, 00bEJMHEHUE, TOIMHOKECTBO B IPOCTEHUIINX CUTYaLUsX;

* IPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPHI JIJIs IIOATBEPKICHNS CBOUX BBICKA3bIBAHUN.

B noBce1HEBHOM KU3HU U IIPU U3YUYEHUU JPYTUX NIPEIMETOB:

* HCIIOJIb30BaTh IpapuuecKoe MpPeACTaBICHUE MHOKECTB AJIsl OMCAHUS pealIbHBIX IPOLIECCOB U
SIBJICHUH, IPU PELIEHUM 3a/1a4 IPYrUX y4eOHBIX IPEIMETOB.

Yucna

* panMOHAJILHOE YHCIO, ApUPMETUIECKUN KBAAPATHBII KOPEHBD;

* OLICHMBATh 3HAYCHHUE KBAJAPATHOIO KOPHS U3 MOJOKUTEIIBHOIO LEJIOT0 YHCIIA;

* Ppacro3HaBaTh PALlMOHAJIbHBIE U UPPALMOHAIbHBIC YHCIA;

* CpaBHMBATbH YHCIIA.



B noBce1HEBHOM JKHM3HU U IPU U3YYEHHUH IPYIHX IPEIMETOB:

* OLIGHHBATh PE3yJIbTaThl BEIYUCICHUN IPU PEIICHUN IPAKTHUECKUX 3a7ay;

* BBINOJIHATH CPAaBHEHHUE YUCEI B PEAJIBHBIX CUTYaLIUsX;

Tootrcoecmeennvie npeodpazosanus

* HCIONB30BaTh (HOPMYJIbl COKPAIIEHHOIO YMHOKEHHUs (KBaJIpaT CyMMBI, KBaJpaT pPa3HOCTH,
Pa3HOCTh KBAJPATOB) JUIsl YIIPOIIEHUS BHIUYMCICHUN 3HAYCHUI BBIPAKCHHUIA;

* BBIIOJHATH HECJIOXKHBIE MPeoOpa3oBaHUs APOOHO-TMHEHHBIX BBIPAKCHUH M BBIPAKCHHUNA C
KBaJIpaTHBIMU KOPHSIMH.

B noBce1HEBHOM KU3HU U IIPU U3YUYEHUU APYTUX MPEAMETOB!

* IIOHMMAThb CMBICJ 3aIIUCH YMCIIA B CTAHAAPTHOM BUJIE;

* omepupoBaTh HAa 6a30BOM YPOBHE MOHATHUEM «CTAHIAPTHAS 3aIUCh YUCIIAY.

Ypasnenus u nepasencmea

* omepupoBaTh Ha 0A30BOM YpOBHE MOHATHSAMHU: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO, ypaBHEHME,
KOPEHb YPAaBHEHHS, PEIICHUE YPABHCHMS,

* TPOBEPSTH CIIPABEAJIMBOCTh YUCIOBBIX PABEHCTB;

* pelaTh KBaJipaTHbIE YpaBHEHMS 10 (popMyJsie KOpHEH KBaJpaTHOIO ypaBHEHUS;

B noBceiHEBHOM JKU3HU U IPU U3YYEHUH IPYTHX IPEIMETOB:

* COCTaBJIATh W PEIIATh JMHEWHBIE YPAaBHEHHUS INPU PEIICHUM 3a/ad, BO3HUKAIOIUX B APYTUX

y4eOHBIX MpeaMeTaX.

Dynkyuu

* HaxOJWUTbh 3HAYCHHE (YHKIMH IO 3aJaHHOMY 3HAaYCHUIO apTyMEHTa;

* HaxOJUTbh 3HAYEHUE apryMEHTa I10 3alaHHOMY 3HaY€HUIO (DYHKIIMU B HECTIOKHBIX CUTYalMAX;

* OIpeAesATh MOJIOKEHNE TOUKH 0 €€ KOOpJAUHATaM, KOOPAMHATHI TOUKHU I10 €€ MOJI0KEHUIO Ha
KOOpJAMHATHOM IUIOCKOCTH;

* 10 rpapuKky HaXOAUTh OO0JAacTh OIPEAENICHUS, MHOXECTBO 3HAUEHUH, HYIM (QYHKIHH,
IIPOMEXYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKM BO3pacTaHWs W YObIBaHMs, HauOoisbliee MU
HauMEHbIIIee 3HauUeHus! QyHKIINH;

* CTpOUTH rpaduK JIUHEHHON PYHKINU;

* TPOBEPSTH, SBISICTCA JIM JaHHBIA rpaduk TpaduKoM 3agaHHOW (YHKIWUW (JTMHEHHOM,
KBaJIpaTUYHOM, 0OpaTHON NPONOPLUOHATIBHOCTH);

* OIpeAessTh NPUOIMKEHHbIE 3HAUYSHUSI KOOPIMHAT TOYKHU NepecedeHus rpaQuKoB QyHKLINH;

B noBce1HEBHOM JKHM3HU U IIPU NU3YYEHUH IPYTMX IPEIMETOB:

* HCHOJb30BaTh rpauMKy peasibHbIX MPOLECCOB U 3aBUCUMOCTEHN MJIsi ONpEAESICHUs] UX CBOICTB
(HanOosplIMe W HAUMEHbIIWE 3HAYCHHs, MPOMEXYTKH BO3pAacTaHHs U YObIBaHHUSA, 00JIACTH
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

* HCIIONIb30BaTh CBOMCTBAa JMHEWHOW (QYHKIMHM M ee rpaduK NMpH pelIeHUuH 3a4ad U3 APYrux
y4eOHBIX MPEIMETOB.

Texcmogvie 3a0auu

* pellaTh HECJIOXKHbIE CIOKETHBIE 33]]a4l Pa3HbIX TUIIOB HA BCE apuU(pPMeTHUYECKHUE AEHCTBUS;

* CTPOUTH MOJENb YCJOBUS 3a7aud (B BUAE TaOJMIIBI, CXEMbl, PUCYHKAa WU YpaBHEHUS), B
KOTOPOW JIaHbI 3HAYCHMS ABYX U3 TPEX B3aHMOCBS3AHHBIX BEJINYMH, C LIEJIBIO IOMCKA PEIICHUS
3aza4y;

* OCYHIECTBJIATH CIOCOO IOMCKA pELICHMs 3aJadd, B KOTOPOM pacCyKAE€HUE CTPOUTCS OT
yCJIOBHUS K TPEOOBAHUIO HIIM OT TpeOOBAHHUS K YCIOBUIO;

* COCTaBJIATH IUIAH PEIIECHUS 3a1a4U;

* BBIJIEJIATH TAIlbl PEILICHUS 33]a4H;

B noBceHEBHOM JKU3HU U IIPU U3YYECHUH JPYIUX IPEIMETOB:

* BBIIBUraTb TMIIOTE3bl O BO3MOXHBIX IPEAEIBHBIX 3HAYEHUSIX MCKOMBIX B 3aJaue BEIMYUH
(menatb MPUKHUIKY).

Hcmopusa mamemamuku

* OIKCHIBaTh OTJEJIbHBIC BBIIAIOUIMECS PE3YJIbTAThI, IIOJYyYEHHBIE B XO/I€ PA3BUTHS MAaTEMaTHUKU
KaK HayKH;



* 3HATh MPHUMEPHl MATEMaTHYECKUX OTKPHITMA W UX aBTOPOB, B CBSI3U C OTEUYECTBEHHOH M
BCEMHUPHON UCTOPHUEH;

* TOHHMMATh POJIb MATEMATHKH B pa3BuTHU Poccuu.

Yucna

* ONEpUpPOBaTh MOHATUSMH: MHOXECTBO HATYPaJbHBIX YHCEJ, MHOXECTBO LEJBIX YHCE,

MHO’KECTBO PaIlMOHAJIBHBIX YHCEJN, UPPALMOHAIBHOE YHUCIO, KBaJApPAaTHBIH KOPEHb, MHOXKECTBO

JeHCTBUTENILHBIX YHCET,

* BBINOJIHATH OKPYIJIEHUE PallMOHAIIBHBIX YMCEN € 3aJaHHOM TOUHOCTBIO;

* CpaBHUBATh PallMOHAJIbHBIE U UPPALMOHAJIbHBIC YHCIA;

* IPEJICTABIATH PALIMOHAILHOE YHCIIO B BUJE IECATUYHOMN 1pOOH

B noBce1HEBHOM KU3HU U IIPU U3YYEHUU APYIUX MPEAMETOB:

* MPUMEHATh MpaBWia NPHOIMKEHHBIX BBIYUCICHUH IPH PELIEHUH NPAKTHUYECKUX 3a7ad U
pelIeHnH 3a1a4 JPYTUX YUEOHbIX IPEIMETOB;

* BBIINOJHATH CPABHEHUE PE3Y/IbTATOB BBIYMCICHUN MPH PEIIEHUU NPAaKTUYECKHUX 3a7ad, B TOM
qKclie TPUOIMKEHHBIX BBIYUCIICHUN;

* COCTAaBIIATh U OLIEHUBATh YMCIIOBBIE BHIPAXKEHUS IIPU PELICHUU MPAKTUUECKUX 3a/1a4 U 3a7a4 U3
IPYTUX y4eOHBIX IPEIMETOB;

* 3alMChIBATh M OKPYIJIATH YHCIIOBBIE 3HAUEHUS PEANIbHBIX BEJIMYMH C UCTOJIb30BAaHUEM Pa3HbIX
CUCTEM U3MEPEHUSI.

Toswcoecmeennvie npeodpazosanus

* packiaapIBaTh HA MHOKUTENIN KBAIpaTHBIN TPEXUJICH;

* BBIIOJHATH MpeoOpa3oBaHUs APOOHO-PALMOHAIBHBIX BBIPAXKEHUM: COKpalleHue apolel,
NpUBEJICHUE anre0pandeckux ApoOeil K oOmeMy 3HaMEHATero, CIIOKEHHE, YMHOXKCHUE,
JiefieHne aiaredpandeckux IpoOeil, Bo3BeleHHe anredpandeckoil IpoOM B HATypalbHYIO M
OTPHULATEIbHYIO CTEIIEHB,

* BBINOJHSATH NpeoOpa30BaHUs BhIPAKEHHM, COJepKAIUX KBAJpaTHbIE KOPHHU;

* BBIJIEJATH KBaJpaT CyMMBbI UJIM PA3HOCTHU JIBYWIEHA B BBIPAXKEHUSX, COAECPKAIINX KBaJApaTHbIC
KOpHU;

B noBceiHEBHOM KHU3HU U IPU U3YYEHHUH IPYTHX NPEIMETOB:

* BBIIOJHATH MpeoOpa3oBaHUs anreOpanvyeckux BbIPAKEHUH IpH pPELIeHUH 3a7ad JApPYrux
y4eOHBIX MPEIMETOB.

Ypasnenua

* OINEepUpPOBaATh NOHATUSMHU: YpaBHEHHE, KOPEHb YPABHEHHUSI, PABHOCUJIbHBIE YpaBHEHMSI, 00J1aCTh
OIIpECIICHUS YPAaBHEHMS;

* pewaTh KBaJApaTHbIE YpPAaBHEHUS U YpaBHEHUS, CBOJUMBIE K KBaJApPAaTHbIM C IIOMOIIbBIO
TOX/I€CTBEHHBIX TPe0oOpa3oBaHui;

* pelaTh ypaBHEHHS CIIOCOOOM pa3iIoKEHUSI HA MHOKHUTEIN U 3aMEHbI IEPEMEHHOI;

B noBce1HEBHOM JKHM3HU U IIPU U3YYEHUH IPYIMX IPEIMETOB:

* COCTaBIATh M pELIaTh KBAJIPATHbIC YPABHEHUs, YPABHEHUS, K HUM CBOJSAIIMECS, CHUCTEMBI
JMHEWHBIX YpaBHEHH, TIPU PELICHUH 33/1a4 IPYTUX yU4eOHbIX IPEAMETOB,

Dynkuyuu

* OmepupoBaTh MOHATHAMHU: (DYHKIIMOHAJIbHAS 3aBUCUMOCTh, (GYHKUUS, Tpaduk (yHKIUH,
crocoObl 3amanus (PyHKIMH, apryMEHT M 3Ha4YeHHe (YHKIHMH, OOJACTh OIpEICICHUS H
MHOYECTBO 3HaUeHUH (QYHKIMHU, HYJIH (QYHKIIMU, TIPOMEXKYTKU 3HAKOTIOCTOSTHCTBA;

* CTpouTh IrpaduKu KBAAPATHIHON (YHKIIUM, OOpaTHON MPOMOPIHMOHAILHOCTH, (PYHKIIUN BUJA:
y =VX;

* HCCIen0BaTh GYHKIUIO 110 ee rpaduKy;

* HaxoOJUTh MHOXXECTBO 3HAYEHUI, HYJIHM, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH
KBaJIpaTUYHON QYyHKLINU;

B noBceaHeBHOI XKU3HU 1 TIPU U3YyYEHUU APYTUX IPEAMETOB:

* WUIIOCTPUPOBATh C TMOMOMIBIO TpaduKa peajJbHYyI0 3aBHCUMOCTh WM TPOLECC IO HX
XapaKTepUCTHKAM;



* HCIIONIb30BaTh CBOWCTBA M TpaduK KBaJpaTMYHOM (PYHKIUHM NPU PELICHUHU 3a/ad U3 APYrHX
y4eOHBIX MPEIMETOB.

Hemopusa mamemamuru

* XapaKTepHu30BaTh BKJAJ BBIJAIOUIMXCS MAaTEMaTHMKOB B pa3BUTHE MAaTE€MaTHMKM M HHBIX
Hay4HbIX o0JacTeii;

* TOHHWMATH POJIb MATEMATHKH B pa3BuTHH Poccuu.

Conep:xkanue y4e0HOro npejamera

1. Hepasencmea.

YucnoBble HEPABEHCTBA M UX CBOMCTBA. llow/ieHHOE CIIOXKEHHE W YMHOKEHHE YHCIIOBBIX
HEpaBEHCTB. JINHEIHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI.

OcHogéHnasi  yenb — O3HAKOMUTH YYalllUXCSl C MPUMEHEHHEM HEpPABEHCTBA JJISI OLIEHKH
3HAYCHWN BBIPAKEHUN, BBIPAOOTAaTh YMEHHE pellaTh JUHEHHbIE HEPABEHCTBA C OJHOM
MEPEMEHHON U uX cucTeMbl. CBOICTBA YHCIIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3y, Ha KOTOPOM
OCHOBAHO pEUICHUE JMHEHHBIX HEPAaBEHCTB C OJHOM nepemMeHHOl. TeopeMbl 0 MNOYIEHHOM
CJIOK€HWU M YMHOKEHHHM HEPaBEHCTB, HAXOJUTh NMPUMEHEHUE MPU BBIMOJHEHUU MPOCTEUIITNX
yOpaXHEHU Ha OIEHKY BBIPAXKEHHH MO METONy TrpaHHil. BBonasTcs MOHATHS aOCONIOTHOMN
MOTPEUTHOCTH U TOYHOCTU MPUOJIMKEHUS, OTHOCUTEIILHON OTPEITHOCTH.

B cBs3u c pemieHneM JTMHEHHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM: NAeTCs MOHATHE O
YHUCJIOBBIX ITPOMEKYTKAX, BBOJIATCS COOTBETCTBYIOIINE Ha3BaHUs U 00o3HaueHus1. PaccmoTpenuio
CHUCTEM HEPABEHCTB OJHOM MEPEMEHHOM MPEAIIECTBYET O3HAKOMIIEHUE YYAIIUXCS C MOHATHIMHU
nepeceyeHust 1 O0bEAUHEHUST MHOKECTB.

[Ipu penieHnn HEPABEHCTB UCIOJIB3YIOTCSI CBOMCTBA PABHOCUIIBHBIX HEPABEHCTB, KOTOpPbIE
Pa3bACHAIOTCA Ha KOHKpPETHBIX mpumepax. Ocoboe BHHMaHHE CJENyeT YAEIUTb OTpabOoTKe
YMEHHsI pelraT MpoCTeInne HepaBeHCTBa BHaa ax>D, ax<b, ocTaHOBHMBIIHMCH CIEIMATBHO Ha
ciy4ae, korna a <0.

B s10li TeMe paccMmaTpuBaeTCsl TakK€ PEIICHUE CUCTEM JBYX JIMHEHWHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM, B YaCTHOCTH TaKUX, KOTOPBIC 3aITMCAHbI B BUJIE JBOMHBIX HEPABCHCTB.

2. Keaopamuunasn ¢pynxyus.

Oyukuus. CpoiictBa (yHkumit. Ksagpatheiii TpexuwieH. PasnoxxeHue KBaapaTHOTO
TpexujeHa Ha MHOXUTeNH. DyHKIUS y = ax’ + bx + ¢, ee cBoiicTBa u rpaduk. CreneHHas
GbyHKIMS.

OcHosHas yenb — PaCIIMPUTh CBEACHUS O CBOMCTBaX (YHKIHN, O3HAKOMHUTH YUaILUXCS
CO CBOMCTBaMH U rpaUKOM KBaJApaTUUHON PYHKUIUU. I

B nauane TeMmbl cHCTEMATH3UPYIOTCS cBeAeHHS O (YHKIUSIX. [IOBTOPAIOTCS OCHOBHEBIE
NOHATHS: (QYHKUUS, apryMEHT, o0JyiacTh ompeaeneHus QyHkuuu, rpapuk. Jlaworcsa moHsTHus o
BO3pACTaHUH U yOBIBAaHUM  (DYHKIIMHU, TPOMEKYTKAX 3HAKOTIOCTOSIHCTBA. Te€M CcaMbIM CO3[AeTCs
0a3a 1y YCBOGHHUS CBOMCTB KBAJIPAaTUYHOW W CTETICHHOW (YHKIMMA, a TaKKe I JaTbHEHIIETro
yrayonenus pyHKIMOHAIBHBIX MPEICTABICHHUM MPU U3yYSHUH Kypca anreOpsl M Havajl aHalu3a.

[ToaAroTOBUTENBHBIM IIArOM K H3YYEHHUIO CBOMCTB KBaJApaTHUUYHOW (DYHKUHHU SBISETCS
TaKkK€ PacCMOTPEHUE BOIPOCA O KBAJPAaTHOM TPEXUJIEHE U €r0 KOPHSX, BbIICJIECHUU KBajapara
JBYYJICHA U3 KBAaJPaTHOI'O TPEXWICHA, PA3JI0KEHNN KBaJAPATHOI'O TPEXUIEHA HA MHOKUTEIIH.

N3ydyenne kBaapaTUYHON (YHKIIMM HAYMHACTCS C pPaccMOTpeHus (QyHKIuu y = ax®, ee
CBOMCTB U 0cOOEHHOCTEN rpaduka, a TakkKe APYruxX YaCTHBIX BUJOB KBAJAPAaTUYHON (YHKIMU —
byHKIMHA y = ax? + b, y=a({x- m)z. OTHU CBEJACHUS UCIOJB3YIOTCS MPU U3YUYEHUU CBOMCTB
KBaJpaTHUHON (PYHKITUU OOIIero Buaa. BaxxHo, YTOOKI ydamuecs MOHsIIH, 4TO rpaduk HyHKITHH
y = ax” + bx + ¢ mMoxer ObITh HoOJy4eH U3 rpaduka QYHKIMH y = aX~ ¢ TMOMOUIBIO JIBYX Ia-
pamnenbHbIX mnepeHocoB. [lpuembl moctpoenust rpaduka GyHKOUH Y = ax’ + bx + ¢
0TpabaTHIBAIOTCS HAa KOHKPETHBIX mNpuMmepax. [Ipu 3ToM ocoboe BHUMaHHE CIEAYET YACITUTH
(GOpMHUPOBAHMIO Y Yy4YalIMXCSd YMEHHUS YKa3blBaThb KOOPJIWHATHl BEPUIMHBI Mapadoiibl, €€ OCh
CUMMETPUH, HATPABJICHUE BETBEH MapadoIIbL.



[Ipu u3yueHun 3ToM TeMBI JalbHeIee pa3BUTHE MOTy4aeT yMEHUE HaXOAUTh 10 TpaguKy
MIPOMEXYTKH BO3pacTaHMs U yObIBaHMS (PYHKIIMH, a TaKKe MPOMEXKYTKH, B KOTOPBIX (PYHKIUS
COXPAHSIET 3HAK.

Vyampecss 3HaKOMATCS CO CBOWCTBAMM CTENEHHOM (YHKIMM y = X' IIPH YETHOM H
HEYETHOM HaTypaJIbHOM IOKa3aTene 1. BBoautcs moHsTHe KOpHA N-iMl cteneHu. OHU MOJTY4aroT
MIpe/ICTaBICHIE O HAXOKICHUH 3HAUEHUH KOPHS C MOMOIIBIO KaJbKYJIATOpa, IpUYeM BhIpabOTKa
COOTBETCTBYIOUIMX YMEHHI HEe TpeOyeTcs.

3. Hepasencmea c 00HOIl nepemMeHHOl

Lensle ypaBHeHud. J[poOHble palinoHanbHble ypaBHEHUs. HepaBeHCTBa BTOPOIl CTENEHU C
OJIHOM mepeMeHHON. MeTo1 HHTEPBAJIOB.

Ocnoénas yenb — CHUCTEMAaTU3UPOBAaTh M OOOOIIWTH CBEACHUS O PELICHUM LENbIX U
IpOOHBIX PALMOHAIBHBIX YpPaBHEHHH C OJHOW TNepeMeHHOW, chopMHpoBaTh yMEHHE peliaTh
HEpaBEHCTBA BU/A ax? + bx + ¢ >0 wm ax® + bx + ¢ <0, roe a # 0.

B aT10ii Teme 3aBepiaeTcs M3y4yeHHE pallMOHATBHBIX YPaBHEHUH C OJIHOW NepeMeHHOH. B
CBSI3W C OTHUM IPOBOJAUTCS HEKOTOpOE 0000IIeHue W YriyOJleHue CBeIeHUH 00 ypaBHEHHSX.
BBonATCS NOHATHS LENIOro palMOHAIBHOTO YPAaBHEHHUS U €ro CTEIEHH. Y4Yalluecss 3HAKOMSTCA C
pelICHUEM YPaBHEHUN TPETbEM CTENEHM M YETBEPTOM CTEIEHH C IIOMOINBIO PA3JI0KEHUS Ha
MHOXHUTEIM U BBEACHUS BCIIOMOTaTEIbHOM NEpeMEHHON. MeToa pelleHHs YypaBHEHUN IyTeM
BBEJICHUSI BCTIOMOTATEIbHBIX MEPEMEHHBIX Oy/eT MIMPOKO HCIIONB30BaThCS B JajJbHEHIIEM MpU
PEIICHUN TPUTOHOMETPUUYECKUX, JOTrapu(PMUUECKUX U IPYTUX BUAOB YpPaBHEHUH.

PacmmmpsiroTcst cBeZieHMS O peIIeHUH IPOOHBIX PAIMOHAIBHBIX YpPaBHEHHUH. Ydaruecs
3HAKOMSTCS C HEKOTOPBIMHU CIIEIMAJIBHBIMU IPHEMaMU PEIICHUS TAKUX YPABHEHUM.
dopmupoBaHUE YMEHUI peniaTh HEpaBEHCTBA BUIA ax’ + bx + ¢ > 0w ax’ + bx + ¢<0, rze a # 0
, OCYIIECTBIIIETCS C OTIOPOM Ha CBEJIEHUS O TpaduKe KBAAPATUIHON (YHKIIHU.

Vyamuecss 3HAKOMATCA € METOAOM MHTEPBAJIOB, € IOMOINBIO KOTOPOIO PpEIIArTCs
HECJIO’KHbBIE PAIIMOHAJIEHBIE HEPABEHCTBA.

4. Hepasencmea c 08ymsa nepemenHbIMU
VYpaBHeHHe C AByMs TEepeMEHHbIMH U ero rpaduk. CuUCTeMbl ypaBHEHHMI BTOPOW CTETEHHU.
Pemenne 3amay ¢ NOMOIIBIO CUCTEM YpaBHEHHMH BTOpOM creneHu. HepaBeHcTBa ¢ AByms
MIEPEMEHHBIMU U UX CUCTEMBI.

OcHogHas yenb — BBIPAOOTaTh YMEHHME pelIaTh NMPOCTEUIINE CHUCTEMBI, COJepKalline
YpaBHEHUE BTOPOH CTENEHU C JABYMs IMEPEMEHHBIMHM, M TEKCTOBBIE 3aJayd C IIOMOILBIO
COCTABJICHUS TAKHX CHUCTEM.

B naHHON TeMme 3aBeplIaeTCs HM3Yy4EHHE CUCTEM YpPAaBHEHUH C JByMs IEPEMEHHBIMHU.
OcHOBHOE BHUMaHHUE Y/AENSAETCS CHUCTEMaM, B KOTOPBIX OJHO M3 YpPaBHEHMU NEpPBOM CTENEHH, a
JIpyroe BTOpPOil.

M3BecTHBIN yyanmmuMmcs coco0 MOJACTAHOBKH HAXOMUT 37€Ch JaJIbHEHIIee MPUMEHEHHE U
II03BOJIIET CBOAMTD PEIIEHUE TAKUX CUCTEM K PEIICHUIO KBAaJJPAaTHOTO YPABHEHHUS.

O3HakoMJIEHHE ydJalIuxcs C IMPUMEpaMU CUCTEM YpaBHEHUH C JBYMsS IIE€PEMEHHBIMH, B
KOTOpbIX 00a ypaBHEHHMS BTOPOM CTENEHH, JIOJDKHO OCYLIECTBIATHCA C  JOCTAaTOYHOM
OCTOPOKHOCTBIO U OTPaHUYMBATHCS POCTEUITUMU IPUMEPAMM.

[lpuBnedyenne W3BECTHBIX ydalUMCs TpaUKOB IMO3BOJSET MPUBECTH HPUMEPHI
rpau4YecKoro penieHus: cucreM ypaBHeHU. C MOMOIIBIO TpapUIeCKUX MPEICTaBICHUA MOKHO
HarJIJHO MOKa3aTh Y4alllUMCs, YTO CHUCTEMBI IByX YPaBHEHHMI C JBYMs IEPEMEHHBIMU: BTOPOMH
CTENIEHN MOTYT UMETh OJIHO, /1Ba, TP, YETHIPE PEIICHUS WJI HE UMETh PEIICHUM.

Pa3paboTaHHBI MaTeMaTHYECKH ammapar MO3BOJSET CYIIECTBEHHO PACHIMPUThH Kiacce
COJIepKATEIbHBIX TEKCTOBBIX 3a/a4, PEIIAEMbIX C IOMOUIbIO CUCTEM YPaBHEHUM.

N3ydeHue TeMbl 3aBeplIaeTcs BBEICHUEM IOHATHUN HEPABEHCTBA JIBYMsSI IEPEMEHHBIMU U
CUCTeMBbl HEpPaBEHCTB C JIByMs mepeMeHHbIMU. CBelneHus o rpadukax YpaBHEHHMH C JABYMS
[IEPEMEHHBIMHU UCIOJIB3YIOTCS NIPU MILTIOCTPALMM MHOKECTB PEIICHUN HEKOTOPBIX MPOCTEUIINX
HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM.

5. Yucnoewle nocnedosamensvnocmu.



YucnoBble MOCIEOBATEIbHOCTH. ApHdMeTHdeckass W TeoMeTpUyecKas MpPOTrpecCuu.
®opmynbl N-TO 4WieHa W CyMMBbl MEPBBIX N WIEHOB Iporpeccuu. beckoHeuHo yObIBaromast
reOMEeTpPHYECKast IPOrPECCHUSI.

OcHosnas yenp — naTh MOHATHS 00 apuMETHUUECKOW W TE€OMETPUYECKON MPOTPECCUIX
KaK YHCJIOBBIX IIOCJIEI0BATEIBHOCTAX 0COOOT0 BUAA.

[Ipy wu3yyeHMH TeMbl BBOJUTCS MOHSTHE IOCIIEJOBATEILHOCTH, Pa3bICHIETCA CMBICI
TepMUHA «N- WIEH MOCJIE0BATEIbHOCTHY, BEIPA0ATHIBAETCS YMEHUE HCIOJIb30BATh MHICKCHOE
o0o3Ha4YeHHE. DTU CBEJICHUS HOCAT BCIIOMOTAaTENbHBIA XapaKTep U UCHOJB3YIOTCS ISl U3y4eHUS
apu(METHIECKOM U T€OMETPUIECKON MPOrPecCHil.

PaGora ¢ ¢popMynamu N-ro 4iieHa ¥ CyMMBI IEPBBIX N YWICHOB IPOTrPeCcCUii, TOMUMO CBOETO
OCHOBHOIO  HA3HAa4y€HMs, IO3BOJSIET HEOJHOKPATHO  BO3BpAIlaTbC K  BBIYUCIICHUSM,
TOKJIECTBEHHBIM MTPE0OPa30BaAHUSM, PEIICHUIO YPaBHEHHM, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcs XapaKTepHCTUYECKHE CBOMCTBAa apU(PMETHYECKOH U I'€OMETPHUYECKOM
MIPOrPECCUM, YTO MO3BOJISAET PACIIUPUTE KPYT MPEAJIaraeMbIX 3a/1au.

1. Anzebpa 6 ucmopuueckom pazsumuu

3apoxxaeHue anreOpbl, KHUTAa O BOCCTAHOBIIGHWH W TPOTHBOIOCTaBIeHUH Myxammena
anp-Xope3mu. Vctopust GopMUpOBaHHS MaTEMaTUYECKOTO si3bIKa. VICTOpHS pa3BUTHS TOHSTHSA
GyHKIIHH.

J.®. Marnunkwit. ILJI. YeGemmes. H.U. Jlo6aueBckuii. B.Sl. bynsxoBckmii. A.H.
Kommoropos. @. Buer. I1. ®epma. P. Jlekapt. H. Tapranss. [[. Kapgano. H. A6ens. b. [Tackanb.
JI. IIn3anckuii. K. I'ayce.

8. Iloémopenue (umozosoe)

Ocnosnas yenv. [loBTOpUTh, 3aKpenuTh U 0000mMTH OCHOBHBIE 3YH, momydeHHsie B 9
KJ1acce.

TemaTu4yeckoe NJIaHMPOBaHHME

Ne KOJ-BO OCHOBHBIE BUJIBI JIESITEILHOCTH
Paznen, Tema
ypoKa JacoB

1-21 | HepaBencTBa 21 Pacnosnasams 1 puBOIUTH PUMEPHI YUUCITOBBIX HEPABEHCTB,
HEPABEHCTB C IEPEMEHHBIMU, TMHEWHBIX HEPABEHCTB C OJHOMN
MEPEMEHHOM, TBOMHBIX HEPABEHCTB.

Dopmynruposamn.

onpeoeneHus: CPaBHEHUS JIBYX UMCEJ, PEIIECHUsI HEPABEHCTBA C
OJIHOY IIEPEMEHHOM, PaBHOCUIIBHBIX HEPABEHCTB, PELICHUS
CHCTEMBI HEPABEHCTB C OJTHOM NIEPEMEHHOM, 00J1acTH
OIIPEJICIICHNUS BBIPAXKECHMUS;

€801CMEa YNCIIOBBIX HEPABEHCTB, CIIOXKEHUS U YMHOKEHHUS
YHCJIOBBIX HEPABEHCTB

Pewams nuHeliHbIe HEpaBEHCTBA. 3alMChIBAaTh PEIICHUS
HEPABEHCTB U UX CUCTEM B BUJE YUCIIOBBIX IIPOMEKYTKOB,
00BbeIMHEHHS, IEPECEUEHUS YUCIOBBIX TPOMEKYTKOB.
N306pakath Ha KOOPAMHATHOM MPSMOM 3aIaHHBIE
HEPaBEHCTBAMU YHCIIOBBIE IPOMEKYTKH

KonTpoabHasi padora Nel no reme «HepaBencreay»

22-58 | KBanpaTudanas 37 Onucwviéams MIOHSATHE PYHKIIMH KaK TPABHIIA,

byHKIHS YCTaHABIIMBAIOIIETO CBA3h MEXK/Y JIEMEHTAMU JIByX MHOYKECTB.
Dopmyauposamy:

onpedenerus: Hylsl QYHKIMH; TPOMEKYTKOB 3HAKOTIOCTOSIHCTBA
¢byHkuK; pyHKINH, Bo3pacTarolien (yobiBaroleii) Ha
MHO>KECTBE; KBaJIpaTHUHOU (PYHKIIMHU; KBaIPATHOTO
HEPaBEHCTBA,

ceolicmea KBaIpaTHUHON (PyHKIIMU.




Cmpoumuw rpaduk kBagpatuaHon Gyukmuu. [lo rpaduky
KBaJPaTUYHON (DYHKIIMU OTHCHIBATH €€ CBOMCTBA.
Kountpoabnas padora Ne2 no reme «KBagparuunas
(¢pyHkunus, ee rpauk u cpoiicrea». KonrponbHas padora
Ne3 no teme «Pemenue KBaApaTHbIX HepaBeHCTB. CHcTEMBbI
YPABHEHMH C IBYMsI lePeMEHHbIMM

59-79

YucioBele
OCIE10BATEIbHOCTH

21

IIpugooums npumepwl: OCIEIOBATEILHOCTEHN; YUUCIOBBIX
[0CJIe10BATEIbHOCTEN, B YaCTHOCTH apu(METUIECKON U
reOMETPUYECKON NPOTrPECCUI; UCITOIb30BAHNUS
II0CJIEI0BATEIBLHOCTEN B pEeaIbHOM )KU3HU; 3a4a4, B KOTOPBIX
paccMaTpUBaIOTCS CyMMbI C OECKOHEYHBIM YHUCIIOM CJIaraeMblX.
Onucvieams: IOHATHE MIOCIIEJOBATEIbHOCTH, YJICHA
MOCJIEJ0BATEILHOCTH, CIIOCOOBI 3a/1aHUS IOCIIE0BATEIbHOCTH.
Buiyucasams 4ieHsl 0CIe10BaTeIbHOCTH, 3aJaHHON (OopMyIIoi
N-TO YJeHa WU PEKYPPEHTHO.

Dopmynuposamn:

onpeodenenus: apupMEeTUIECKON MTPOTPECCUH, T€OMETPHUIECKOM
IIPOrpeccuu;

ce0ticmea 4JIEHOB FeOMETPUYECKON U apuMeTHyecKoit
IIPOTPECCUM.

3aoaséams apuMETHYECKYIO U TEOMETPUUECKYIO IPOrPeccuun
PEKYPPEHTHO.

3anuceieams HopmMybl 0OIIETO WieHa apu(hMETHIESCKON U
reOMETPUUECKOM IPOrPECCUN.

3anucvieams: HOpMyIbI CyMMBI N IEPBBIX YJICHOB
apu(MeTHUeCcKOi u reoMeTpuyecKoi mporpeccuit; Gopmyisl,
BbIpakarollre CBONCTBA YJICHOB apU(PMETHUECKON 1
reOMETPUUECKON MPOIPECCUN.

KonTpoabnass padora Ne5 mo Teme «YucioBblie
NOCJICA0BATEIBLHOCTH

79-99

IloBTOpEHue u
cUcTeMaTH3alus
yueOHOT0 MaTepuaia
3a KypC OCHOBHOM
IIKOJIBI

20y

OcCyIecTBIATh CaMOaHadN3 W KOHTPOJb CBOCH y4eOHOI
nestenbHOCTH.  (Oco3HaBaTh HEOOXOIMMOCTh U Ba)KHOCTh
W3y4YCHHS TIPEAMETA

Hroro

99y




