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IlosicHuTeEILHAS 3aIUCKA

Oﬁmaﬂ XapaKkTepucTuKa yqeﬁnoro nmpeamera «MaTeMaTHKa»

[Iporpamma yuebGHOrOo mpeamera «MaremaTuka» paspaboTaHa Ha oOcHOBe DenepalibHOTO
TOCYIapCTBEHHOTO  00pa30oBaTeIbHOTO CTaHAApPTa OCHOBHOTO OOMmEro o0O0Opa3oBaHHS C y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAHHIA, MPEIBIBISCMBIX K MAaTEeMAaTHYECKOMY OOpa30BaHHIO, U TPATUIUI
poccHiickoro 00pa3oBaHUs, KOTOPbIE OOCCICYMBAIOT OBJIAJICHUE KIIFOUEBBIMH  KOMIICTCHIIUSMH,
COCTaBIISIONIMMU OCHOBY JUIsI HEMPEPHIBHOTO OOpa30BaHUS M CAMOPA3BUTHS, & TAKXKE IEIOCTHOCTH
OOIIEKYIBTYPHOTO, JTHYHOCTHOTO M TO3HABATEIBHOTO Pa3BUTHs OOydaromuxcs. B mporpamme ydTeHBI
uaeu u nosnoxxenus KoHmeniuu pa3BuThus MaTeMaTH4ecKoro oOpasoBaHusi B Poccuiickoit @enepanuu. B
smoxy 1udpoBoil TpaHchopmanuu Bcex cdep UeTOBEYECKOW JAESITEIIbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMCHHBIM YEJIOBEKOM 0€3 0a30BOH MaTeMaTHYECKOH MOJrOTOBKU. YKE€ B IIKOJE
MaTeMaTHKa CIYXHUT OMOPHBIM MPEAMETOM Ui HW3y4eHUS CMEXHBIX JAWCIHIUIAH, a IOCIE IITKOJIbI
peanbHON HEOOXOJMMOCTHIO CTAHOBUTCS HETIPEPBHIBHOE 00pa30BaHME, YTO TPeOyeT MOJHOIEHHON 0a30BOM
0011100pa30BaTENILHON MOATOTOBKH, B TOM YHCIIE U MAaTEMAaTUYECKON. DTO 00YCIOBICHO TEM, YTO B HAIIH
JTHHU PACTET YHCIO Mpodecchii, CBSI3aHHBIX ¢ HEMOCPEICTBCHHBIM MTPUMEHCHUEM MAaTEeMaTHKHU: U B cdepe
SKOHOMHKH, U B OW3HECe, U B TEXHOJIOTMYECKUX OONACTAX, M JaKe B T'yMaHUTapHbIX chepax. Takum
o0pa3oM, Kpyr OOydYaromuXcs, JUIsi KOTOPBIX MareMaTHKa MOJXKET CTaTh 3HAYUMBIM IPEIAMETOM,
pacumpsieTcs.

[IpakTHdeckas IOJE3HOCTh MAaTeMaTHKA OOYCIIOBJICHA TEM, 4YTO €€ TPEIMETOM SBISIOTCS
(dyHIaMEHTaJIbHBIE CTPYKTYPhI HAIIETO MUPA: MPOCTPAHCTBECHHBIC (POPMBI H KOJNISCTBECHHBIC OTHOIICHHUS
OT MPOCTEUIINX, YCBAMBACMBIX B HEMIOCPEJICTBEHHOM OIIBITE, JIO JIOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX IS
pa3BUTHUSI HAy4yHBIX W NPUKIATHBIX HJeH. be3 KOHKpEeTHhIX MaTeMaTHYeCKUX 3HaHHM 3aTpyAHEHO
MOHMMAaHWEe NPUHLHUIOB YCTPOMCTBA M HCIOJB30BAHUS COBPEMEHHOW TEXHUKH, BOCIPHUITHE U
WHTEpIIpETaIsl Pa3HOOOpa3HOW COIMAIbHOM, SKOHOMHMYECKOW, IOJIMTHYECKOM HWH(POPMAINHA, MaJlo
s¢deKTUBHA MOBCEAHEBHAS MPAKTUYECKas AesITeNbHOCTh. KakJoMy UuenoBeKy B CBOEH MKHU3HU MPUXOTUTCS
BBINIOJIHATh PacyeTbl M COCTABIATh QJITOPUTMbI, HAXOJUTh M MPUMEHITh (OPMYIbI, BIAJEThH
MPaKTUYECKUMH TpPUEMaMU TEOMETPUYECKHX M3MEpPeHH U TMOCTPOCHUH, 4YUTaTh HUHGOpPMAIHIO,
MIPEJICTAaBJICHHYI0 B BHJE TaOdMIl, AuarpaMMm M TpadUKoOB, XKUTb B YCIOBHUSX HEOMNPEICIEHHOCTH U
MMOHUMATh BEPOSITHOCTHBINA XapakTep CIIyYalHbIX COOBITHI.

OpHoBpeMeHHO ¢ pacuipeHueM cdep MPUMEHEHHs] MaTeMaTUKd B COBPEMEHHOM OOIeCTBE BCe
0ojiee Ba)XKHBIM CTAHOBUTCS MaTeMAaTUYECKUN CTUIIb MBILIUICHUS, MPOSABISIOUIMNACS B ONpEAETICHHBIX
YMCTBEHHBIX HaBbIKaXx. B mpoliecce M3ydyeHus MaTEeMaTHKU B apCceHal MPUEMOB U METOJOB MBbIIIJICHUS
YeJI0BEeKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHAYKUUS U JIeAyKIus, 0000IIeHne U KOHKPETHU3alUs,
aHallM3 M CHUHTE3, Kilaccuukamuss W cucremaru3anusi, alOctparupoBanue u aHanorusi. OOBEKTHI
MaTeMaTHYeCKUX YMO3aKIIOUYEHUHN, MpaBuiia UX KOHCTPYWPOBAHHS PACKPHIBAIOT MEXAaHU3M JIOTHUECKUX
MOCTPOCHUI, CHOCOOCTBYIOT BBIpaOOTKE YyMeHHus (opMynupoBaTb, OOOCHOBBIBATH U JIOKa3bIBaTh
CYXJECHHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIILIEHUE. Beayias posib npuHaaieKUT MaTeMaTHKE U B
(hOpMHUPOBAHUM ANTOPUTMUYECKONH KOMIIOHEHTHl MBIIUICHUS M BOCHUTAHUM YMEHUUN JE€HCTBOBATH IIO
3aJlaHHBIM alTOPUTMAaM, COBEpPIICHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBbIE. B mpoiiecce perieHus
3a/la4 — OCHOBOM y4eOHOHM AEsITeNThHOCTH Ha YpOKaX MaTeMaTHKH — Pa3BUBAIOTCS TaKkKe TBOpUYECKas U
MIPUKIIaIHAS CTOPOHBI MBIIIICHUSI.

OOydeHne MaTeMaTHKE JaeT BO3MOKHOCTh Pa3BUBATh y OOYYAIONIUXCS TOYHYIO, PAllHOHATIBHYIO U
WH)OPMATUBHYIO pe4yb, YMEHHE OTOHpaTh Haubojee TMOAXOAIINE S3BIKOBBIE, CHMBOJIMYECKHE,
rpaduyeckue cpeacTBa Ul BRIPAKESHUSI CY)KICHUI U HATJIATHOTO UX MPECTaBICHUS.

Heob6xo1uMbIM KOMIIOHEHTOM 0O0IIel KyabTyphl B COBPEMEHHOM TOJKOBAHHUU SIBISIETCS 0O0IIee
3HAKOMCTBO C METOJaMH T[O3HAHUS JEHCTBUTEIHHOCTH, TPEACTaBIEHHE O TMpeAMeTe U MEeToAax
MaTeMaTHKH, UX OTIWYHA OT METOJOB JAPYTUX €CTECTBEHHBIX M T'yMaHUTAPHBIX HAYK, 00 0COOEHHOCTSAX
MPUMEHEHHS] MAaTEMATUKU JJIs1 PEIICHUS] HAYYHBIX U MPUKIAIHBIX 3a7a4. Takum 00pa3oM, MaTeMaTu4ecKoe
oOpa3oBaHHE BHOCUT CBOM BKJIaJ B JOPMUPOBAHUE OOIICH KyIbTYphl UEIOBEKa.



N3ydyeHrne MaTeMaTHKU TaKKe CIIOCOOCTBYET ACTECTHYECKOMY BOCIHUTAHUIO YEJIOBEKA, TOHUMAHUIO
KpPacoThl M M3AIIECTBA MAaTEMAaTHYECKUX PACCYXKICHUM, BOCIIPUSATUIO TEOMETPUICCKHX (POPM, YCBOCHHIO
WJIEU CUMMETPHH.

KoppekunonHno-pa3BuBaronuii  nmoteHnuan ydeOHoro mnpeamera «MaTemaTukay COCTOUT B
o0ecreyeHn: BO3MOKHOCTEH ISl IPEOJOJICHUS CIEAYIOUINX CIEIU(PUUECKIX TPYAHOCTEH CIaO0BUISAIINX

00yUaroIXCs:

. (parMeHTapHOCTb WIIM UCKaKEHHOCTH MPEJICTABIICHUH O peabHBIX 00BEKTaxX U MpoIeccax;

° HEJIOCTATOYHOCTh HEOOXOIUMBIX CBEACHHI 00 OKPYKAIOIIEM MHPE;

(] HCAOCTATOYHOCTL COLHUAJIIBHOTO OIIbITa M, KaK CJICACTBHUC, HCBO3MOKHOCTH YCIICHIHOI'O
(bOpMI/IpOBaHI/IFI paaa HOHﬂTHfI, PEHICHUS CIOKCTHBIX U ITPAKTUKO-OPUCHTHUPOBAHHBIX 3a/1a4;

° TPYIHOCTH BOCTIpHUATHS Trpaduyeckoll MHPOPMAIMH U BBIOJHEHUS JIOOBIX rpadudecKux
paboT, 3aMeIJICHHE TEMITa BBITTOJIHEHHSI TOCTPOCHHIA;

(] 3aMCIJICHUC TEMITIA U CHHUXKCHUEC CKOPOCTH BBITNIOJTHCHH A IMTMCbMCHHBIX pa60T.

[Ipeoosienne yka3aHHBIX TPYIHOCTEH JTOJDKHO OCYIIECTBIIATHCA HAa KaKJIOM YPOKE YYHUTEIEM B
MPOLIECCE CMENNATBbHO OPraHM30BaHHON KOPPEKIIMOHHON pabOThI.

Henn u3sydyenus yuedHoro npeamera «MaremaTtuka»

[IproputeTHbIME LIETAMU 00yUEHHS] MaTeMaTHKe B 5—9 Kiaccax sIBISIFOTCS:

(dbopMHpOBaHHME IIEHTPAIbHBIX MaTeMATUYECKUX MOHATUN (YUCIIO, BEIMYMHA, T€OMETpUYecKas
¢burypa, nepeMeHHasi, BEpOsITHOCTb, (YHKIIMSI), 00eCIeUNBAIOIINX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTD
MaTeMaTH4eCKOro o0pa3oBaHuUs 00yJaroIIUXCs;

nojBeneHne OOydyarouIMXcsd Ha JOCTYIHOM /Uil HUX YPOBHE K OCO3HAaHUIO B3aUMOCBS3U
MaTeMaTHKU U OKPYXAIOIIero Mupa, IOHMMaHUue MaTeMaTUKH KaK 4acTu OOIIeH KyJIbTypbl 4eJI0OBEUECTBA;

pa3BUTHE MHTEUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH O0O0ydaromuxcs, [03HaBaTeIbHOM
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KpUTUYHOCTH MBILIUJICHUS, HHTEpeca K U3y4EHUIO0 MaTeMaTHKH;

¢dopmupoBaHue (QYHKIMOHATIBHON MaTeMaTW4eCKOM TIpaMOTHOCTH: YMEHHUsS paclo3HaBaTh
IPOSIBICHUS MAaTeMaTHMYECKUX TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEANbHBIX JKU3HEHHBIX
CUTyallUsiX M TpU HU3YYECHMHM JPYTUX Yy4eOHBIX IPEAMETOB, TPOSIBICHHS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POpPMyIHpOBaTh MX Ha A3bIKE MAaTEMATUKU M CO3/1aBaThb MaTEeMATUYECKHUE MOJENH,
IIPUMEHATh OCBOCHHBIM MAaTEMAaTHYECKUN ammapar A peLICHHs IPaKTUKO-OPUEHTHPOBAHHBIX 3a7ad,
UHTEPIPETUPOBATH U OLICHUBATH ITOIYYCHHBIE PE3YJIBTATHI.

KoppekunoHHsle 3a1a4u:

. Pa3BuTHe 3pUTEIBHOTO, OCA3ATEIBHO-3PUTEIBHOIO U CIIyXOBOTO BOCIIPUATHS.
Pa3BuTHe NpOU3BOJIBHOTO BHUMAHMS.
Pa3BuTHe u KOppeKuMs NaMATH.
Pa3BuTHe U KOppeKLMsl JOTUYECKOTO MBIIIJIEHUS, OCHOBHBIX MBICIIMTENBHBIX OTIEpaLlUil.
IIpeoosieHne MTHEPTHOCTU IICUXUYECKUX ITPOLIECCOB.
Pa3BuTHne muanorndeckoi 1 MOHOJIOTUYECKON PEYn.
[Ipeononenue Bepbanu3ma.
DopMupOBaHUE HABBIKOB 3PUTENBHOTO, OCA3ATEIbHO-3PUTEIBHOIO U CIIyXOBOTO aHAIU3A.

. Pa3BuTHe HABBIKOB OCS3aTEIbHO-3PUTEIBHOTO 00CIEIOBaHUS U BOCIPUATHUS LIBETHBIX (WIH
KOHTPACTHBIX, YepHO-0€JbIX) penbedHBIX H300paK€HUH NpPeIMETOB, KOHTYPHBIX HM300paKeHUH
reoMeTpu4ecKux (Guryp u T.I.

° dopmupoBaHWE yMEHHUS  BBINOJHATH TIPU  IOMOIIM  YEPTEKHBIX HHCTPYMEHTOB
TeOMETPUYECKUE TIOCTPOCHUS, IOCTPOCHUE TPaUKOB PYHKITHI, THArPaMM | T.II.

° dopmupoBaHUE yMEHHS YMTaTh I[BETHBIC (WM KOHTPACTHBIC, YepHO-Oelbie) penbedHbIe
rpadUKu 3JIEMEHTapHBIX (PYHKIUI Ha KOOPIUHATHOM TIOCKOCTH.

. OOyueHue mpaBuiiaM 3aliCH MaTEMaTHYECKUX (OPMYIT U CHICIIHATbHBIX 3HAKOB.

. OOyuenue nmpreMam npeoOpa3oBaHKsi MATEMATHICCKUX BBIPAKCHUH.

. CoBepIICHCTBOBAHKUE CICIMATIBHBIX MPHUEMOB OOCIEIOBAHUS M H300paXKCHUS H3YydaeMbIX
00BEKTOB.

° dopmupoBaHUE, YTOYHCHHE WU KOPPEKIMS TPEACTABICHUN O MpeaMerax M IMpoleccax

OKpYXKarollen JEeHCTBUTEIILHOCTH.



L] CDOpMI/IpOBaHI/Ie U COBCPHICHCTBOBAHUC YMCHHA PAClO3HABATb CXOJHBIC TMIPCAMCTHI,
HaxOoJuThb CXOJHBIC U OTIHMYUTCIILBHBIC TIIPHU3HAKU MNPCIMETOB U SIBJIGHI/Iﬁ, HCIIOJIB3Yysd COXPAaHHBIC
aHAJIN3aTOPHI.

o @dopMUpOBaHUE U COBEPLICHCTBOBAHME YMEHUS HAXOJAUTh IPUUMHHO-CIIEACTBEHHBIE CBSI3H,
BBIJCIIATH TJIaBHOE, 000011aTh, 1E1aTh BHIBOJIBI.

o CoBepl1IeHCTBOBAaHUE HABBIKOB BEpOaIbHON KOMMYHUKALIUH.

° CoBeplieHCTBOBaHNE YMEHHUSI IPUMEHSITH HeBEpOAIbHBIE CIIOCOOBI OOIIECHUS.

. PasButHe MenKol MOTOPUKH U 3PUTEIIBHO-MOTOPHON KOOPANHALINH.

o CoBepIIeHCTBOBAaHUE YMEHMSI 3pPUTEILHON OPUEHTUPOBKH B MUKPOIIPOCTPAHCTBE.

o @®opMHpOBaHUE  PAIMOHAIBFHOTO TMOJXO0Ja K PEIIEHHIO Y4eOHBIX, OBITOBBIX W

podecCHOHANBHBIX 3a]1a4, Pa3BUTUE AHATTUTHKO-IPOTHOCTHYECKUX YMCHHUH U HABBIKOB.

AnreOpa SBISETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA OOECIICUMBACT U3yUCHUE
JIPYTUX TUCHIUIUIAH, KaK €CTEeCTBEHHO-HAYYHOTO, TaK U TYMAHUTAPHOTO IHUKJIOB, €€ OCBOCHHE HEOOXO0IUMO
JUIsT TIPOJOJDKEHUsT OoOpa3oBaHHMS M B TOBCEIHEBHOW XW3HH. Pa3Butue y o0Oy4aromuxcsi HaydHBIX
MPEACTABICHUN O TPOUCXOXKJICHUM M CYIIHOCTH ajreOpanvyecKkux aOCTpakiuii, Crocode OTpaKeHUs
MaTeMaTHYeCKOW HayKo#l SIBJCHUW M TIPOIIECCOB B TPHUPOJE U OOIIECTBE, POJM MAaTeMaTHYECKOTO
MOJISTMPOBAHUS B HAYYHOM TIO3HAHMM M B TIPAKTUKE CHOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO
MHPOBO33PEHUS] W KAa4YeCTB MBINUICHUS, HEOOXOJUMBIX JUIsl aJanTalldd B COBPEMEHHOM IM(pPOBOM
obmectBe. M3yuenne anreOppl €CTECTBEHHBIM O00pa30oM OOECIeUMBAET pPAa3BUTHE YMEHHUS HAOIIOAATh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH  MBIIUICHHS, CIHOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATh CBOW JIEHCTBHS M BBIBOJBI, (DOPMYIHpOBaTh yTBepKaeHUsA. OCBOCHUE
Kypca anreOpbl 0O0ECTeUMBAET Pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYaIOMUXCS: OHHM HCIOJIB3YIOT
JNENYKTHBHBIE W WHAYKTUBHBIE PACCY)XICHHs, OOOOIIEHHE W KOHKPETH3alluio, abCTparupoBaHuE U
aHanornto. OOyueHue anreOpe MpeanojaracT 3HAYMTEIbHBIA OOBEM CaMOCTOSATEIHLHOW NEATEeIbHOCTH
oOyyaronuxcs, IOSTOMY CaMOCTOATEIbHOE pelleHHWe 3a7ady €CTeCTBEHHbIM 00pa3oM  sBIseTCA
peanuzanuen 1esTeIbHOCTHOTO IPUHLIKIIA O0ydeHUSI.

B crpykrype mnporpammbl yueOHOTO Kypca «Anredpa» OCHOBHOM IIKOJbI OCHOBHOE MECTO
3aHMMAIOT COJEP)KATEeIbHO MeToAuWYeckue JuHUU: «YUucina u BbIUKCICHHS»; «AnreOpanyeckue
BBIPKEHUN»; «YpaBHEHUA U HepaBeHCTBa»; «DyHKiuuy. Kaxaas u3 aTux coaepx aTelIbHO -METOINIECKUX
JUHUHN pa3BUBAETCS HA MPOTSHKEHUH YETBhIPEX JIET U3yUEHUsl Kypca, €CTEeCTBEHHBIM 00pa3oM MeperuieTasch
U B3aUMOJICUCTBYSl C JAPYrUMHU €ro JuUHUSMU. B xome u3ydeHHs Kypca OOYy4aromUMCS HPHUXOIUTCS
JIOTUYECKH PACCYKIaTh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBsI3U ¢ 3TUM 11e1eco00pa3Ho
BKJIIOUUTh B TMPOrpaMMy HEKOTOpbI€ OCHOBBI JIOTHKH, IPOHU3BIBAIOIIME BCE OCHOBHBIE pa3felibl
MaTeMaTH4eCKOro 00pa30BaHUs U CIIOCOOCTBYIOIIHNE OBJIAJCHUIO O0YJYarOIIMMKCS OCHOB YHUBEPCAIBHOTO
MaTeMaTH4eCKOro s3blka. TakuM 00pa3oM, MOXKHO YTBEPXKIaThb, YTO COAEPKATEIbHON U CTPYKTYypHOI
0COOEHHOCTBIO Kypca «AnreOpay sBISETCS €ro MHTErPUPOBAHHBIN XapaKTep.

Copepxanne nuHNM «Yucaa U BBIYMCICHUS CIYKUT OCHOBOW Ui JAJbHEUIIEro H3y4eHHs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYUAIOIIMXCS JIOTHUECKOTO MBIIUICHHUS, (GOPMUPOBAHUIO YMEHUS
MOJIb30BAaThCS AJITOPUTMAMHU, a TaKXKe MPUOOPETEHUI0 MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS
MOBCEIHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YMCIE€ B OCHOBHOM IIKOJIE CBSI3aHO C PAallMOHAIBHBIMU U
UppalMOHAILHBIMHE YUCIaMU, (OPMHUPOBAHUEM MPEJCTABICHUN O JCHCTBUTEIBHOM 4HCIE. 3aBepIICHUE
OCBOEHHS YHCIOBOW JJMHUM OTHECEHO K CTapIlieMy 3BeHYy 00111ero oopa3oBaHusl.

CogepxaHue OBYX anreOpanyeckux JTUHUN — «AnreOpandeckre BBIpAKEHUS» U «YpaBHEHHS U
HEPAaBEHCTBA»  CHOCOOCTBYET (POPMHUPOBAHHUIO Y  OOyJaromMXCsS MaTeMaTHMYecKOro  ammapara,
HEOOXOIMMOTO ISl pelIeHHs 3a7ady MaTeMaTHKH, CMEXHBIX MPEAMETOB U MPAKTHKO-OPHEHTHPOBAHHBIX
3amady. B ocHOBHOI mIkone yueOHBIM MarepHala TPYNIUPYETCS BOKPYr PAIMOHAIBHBIX BBIPAKECHHI.
Anrebpa 1eMOHCTPUPYET 3HAYCHHE MATEMAaTHUKH KaK sS3bIKa ISl MMOCTPOCHHS] MaTeMAaTUYECKUX MOJEINeH,
OTHMCAaHUs TPOLIECCOB U SBIEHUI peanbHOro Mupa. B 3amaum oOydeHus anrebpe BXOIAT TaKxKe
JanbHEeHIee pa3BUTHE AITOPUTMUYECKOTO MBITIIEHUS, HEOOXOJMMOTO0, B YaCTHOCTH, JJIs OCBOCHHS Kypca
nH(OPMATUKH, U OBJIAJICHIE HaBBIKAMU JIETYKTUBHBIX paccyxaeHuil. [I[peoOpa3zoBaHre CHMBOIBHBIX (hOpM
BHOCUT CBOHM crenu(uyecKkuii BKJIaJ B pa3BUTHE BOOOpaKEHUS, CIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.



Cognepxanne (QYHKIMOHATBHO-TpAQUUECKOW JMHUHM HAIEJICHO Ha TOJIy4YeHHE OOy4JaroNIMMUCS
3HAHMA O (QYHKIMSAX KaK BaKHEUIIEH MaTeMaTWYecKOW MOJENU [UIsi ONHUCAaHWUS W HWCCIICTOBAHUS
pa3Ho0Opa3HBIX MPOLIECCOB U ABJICHUN B MPHPOJIE U obmmecTBe. M3yueHune 3Toro mMarepuaia crocoocTByeT
pPa3BUTHIO y OOYYarOMIMXCS YMEHHS WCIOJIB30BaTh pAa3JIMYHBIC BBIPA3UTEIIBHBIC CpPEICTBA S3bIKA
MaTeMaTUKd — CIIOBECHBIE, CHMBOJHWYECKHE, Trpaduueckue, BHOCUT BKIaax B (GOpMUPOBaHUE
MPEJCTAaBICHUI O POJIA MATEMATHUKHU B PA3BUTHH [IUBWIIN3ALNUH U KYJIbTYpPHI.

MecTo yueOHOro Kypca «AJireopa» B y4eOHOM ILJIaHe.

CornacHo yue6HOMy miany (BapuanT 2 AOOII OOO) B 7-10 kimaccax m3y4aercss y4eOHBIH Kypc
«Anredpa», KOTOPBIH BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3ieibl cojepkaHus: «Hucia u BBIUYUCICHUSY,
«AnredpanyecKue BRIPAKEHHS», «YPaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

VYuebnsiii mnan (Bapuant 2 AOOII OOO) Ha u3ydeHue anreOpbl B 7 Ki1acce OTBOJUT HE MEHee 3
y4eOHBIX YacoB B Henmenio, B 8, 9, 10 knaccax He MeHee 2 ydyeOHBIX YacOB B TE€YEHHE KaXJOro Troja
oOyuenus. [Ipu peanuzanuu Bapuanta 2 AOOIT OOO o6pa3oBarenbHbIM OpraHU3aUsAM PEKOMEHYETCS B
8-10 xmaccax yBeIMYUTHh KOJMYECTBO YacOB, OTBOJAMMBIX Ha M3y4eHHE y4eOHOro Kypca «Anredpa» 1o
TPEX YacoB B HENENIO 32 CUET YacOB 4acTd, (OPMHUPYEMOIl yJacCTHHKaMH OOpa30BaTEIbHBIX OTHOIICHUH
y4eOHOrO IJIaHa.

INJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA YUYEBHOI'O MNPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBLIEI'O OGPA30OBAHMUS

JInyHOCTHBIE pe3y/bTaThl

JImgHOCTHBIE  pe3yslbTaThl OCBOCHHWS IpOrpaMMbl  ydeOHOTO Tpenmera  «MaremaTtnukay
XapaKTEPU3YIOTCS CIEAYIONIM 00pa3oM.

Ilampuomuueckoe socnumarue. TPOSIBJICHUE UHTEPECa K MPONUIOMY W HACTOSAIIEMY POCCHUCKOM
MaTeMaTHK{, ILIEHHOCTHOE OTHOILIEHHE K JOCTH)KEHHSIM POCCHHCKHX MaTeMaTUKOB M POCCUICKOI
MaTeMaTH4eCKOMN IIKOJIbI, K UCIIOJIB30BAHUIO ATUX JHOCTIXKEHUN B APYTrUX HAyKaxX U MPUKIATHBIX cepax.

I'pasicoanckoe u 0yxo8HO-HpascmeeHHoe 8ocnumanue: TOTOBHOCTh K BBINIOJHEHUIO 00s3aHHOCTEH
rpaXJaHWHA U pealu3aliy €ro Mpas, MPEJICTaBICHHE O MATEMaTHYECKHX OCHOBaX (PYHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYP, SABJICHHUM, MPOIEAYP TPAXKIAHCKOTO 001IecTBa (BHIOOPHI, OTIPOCHI H TIP. ); TOTOBHOCTH
K OOCYXIEHHIO 3THYECKHX MpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHUIN HayKH,
OCO3HAaHHE BKHOCTU MOPAJIbHO-3TUYECKUX MIPUHIIUIIOB B JESITEIHOCTH YUEHOTO.

Tpyoosoe 6ocnumamnue: YCTaHOBKA HAa AKTUBHOE Yy4YacTHE B pEIICHWU MPAKTUYECKUX 3ajad
MaTeMaTH4eCKOW HaIllPaBJIEHHOCTH, OCO3HAHKME Ba)KHOCTH MaTeMaTHYecKOro oOpa3oBaHUs Ha MPOTSHKEHUU
BCEH KHM3HU MJs YCHEIHOW NpodeCCHOHANbHON JAEATEeIbHOCTH M pa3BUTHE HEOOXOIUMBIX YMEHUI;
OCO3HAHHBII BBIOOP U MOCTPOCHHE MHIMBUIYATbHOW TPaeKTOpUU OOpa30BaHUSA U KUZHEHHBIX IJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

Ocmemuueckoe ocnumarnue: CIOCOOHOCTh K SMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3a/ay, pEHICHWH, pacCy)KICHHIl; yMEHHE BUICTh MaTeMaTUYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE.

Llennocmu HayuHo2o no3HanusA: OPUEHTAIUS B JIEITEILHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YENOBEKa, IPUPObI U OOIECTBA, TOHUMAHUE
MaTeMaTHYeCKON HAyKH KaK c(epbl YelIOBEYECKON AEITeIbHOCTH, STANOB €€ pa3BUTUSA M 3HAYUMOCTH IS
pa3BUTHS MBUIM3ALIMY; OBJIAJICHUE S3bIKOM MAaTEeMAaTHKH U MaTEMAaTHYECKON KyIbTypOil Kak CpeiacTBOM
MO3HAHUS MUPA; OBJIAJICHUE MPOCTEUIITIMH HaBBIKAMHU HCCIIEIOBATENHCKOM IEATEIHHOCTH.

Qu3zuueckoe gocnumanue, hopmuposanue Kyibmypvl 300p08bsi U IMOYUOHATbHO2O OLA2ONONYHUSAL:
TOTOBHOCTh MPUMEHATh MATEMAaTUYECKUE 3HAHUS B HMHTEpPEcax CBOETO 3J0pPOBbs, BEACHHUE 3I0POBOTO
obpa3a XM3HH (300pOBO€ THTaHHE, COATAHCUPOBAHHBIA PEXUM 3aHATHA W OTAbIXA, pEryaspHas
(buznyeckas akTUBHOCTH); c(hOpMHPOBAHHOCTH HaBbIKa peIeKCHH, MPU3HAHNE CBOETO MpaBa Ha OLUIHOKY U
TaKOTO e MpaBa JPYyroro 4eJoBeKa.

Okonozuyeckoe ocnumanue: OpUEHTALNs HAa IPUMEHEHHE MaTEeMaTHUECKUX 3HAHUN JUTS peIIeHus
3a/1a4 B 00JIACTU COXPAHHOCTU OKPYKAIOIICH CpeJibl, INTAHUPOBAHUS MMOCTYITKOB M OIIEHKH MX BO3MOKHBIX
MOCIIEICTBUH Il OKPY)KAIOLIEH Cpelbl; OCO3HAaHUE TI00ATbHOTO XapaKTepa 3KOJOTHMYECKUX MpodiieM U
IIYTE€H UX PELICHUS.



Jluunocmmuvie pezynbmamvl, obecneuugaiowjue aoanmayulo 00y4awe2ocs K U3MEeHAIOUWUMCS
VCI08UAM COYUATILHOU U NPUPOOHOU CPeObl.

° TOTOBHOCTh K JCUCTBUSIM B YCJIOBHSAX HEONPENCNEHHOCTH, MOBBIIICHHIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYI0 JeSTEIbHOCTb, B TOM YHUCIIC YMEHUE YYUTBHCS Yy JAPYTUX JIOACH,
puoOpeTaTh B COBMECTHOM JIEITEIHHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETECHIIMU U3 OMBITA IPYTHUX;

o HE00X0AMMOCTh (POPMUPOBAHUS HOBBIX 3HAaHUM, B TOM 4Hcie (HOpMyIHpOBaHHME HICH,
MOHATHS, TUTIOTE3bI 00 00BEKTaX W SBJICHUSAX, B TOM YHCIIE paHEe HE U3BECTHHIX, OCO3HAHUE JE(DUIUTOB
COOCTBEHHBIX 3HAHUW ¥ KOMIIETEHTHOCTEH, TUTAHUPOBAHNE CBOETO Pa3BUTHS;

° CIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIUIO
KaKk BBI30B, TpEOYOIUI KOHTPMEp, KOPPEKTHUPOBATh MNPHUHUMAEMble pEHICHHUsS U JICHCTBHA,
(bopMymHpOBATh U OLIEHUBATH PUCKHU U MOCIEACTBHS, (OPMUPOBATH OTIBIT.

CneuuajbHble JIMYHOCTHbIE Pe3yJbTaThI:

° CIIOCOOHOCTh K OCMBICICHHMIO W JauddepeHIanuy KapTUHBI MHpa, €€ BPEMEHHO-
IIPOCTPAHCTBEHHOW OPraHN3aluu;

° SMOLIMOHAIBHO-IIEHHOCTHOE OTHOILIEHHE K OKpYyXawoleil cpeae, HEOOXOAUMOCTH €€
COXpaHEHUs U PAllMOHAIBHOIO UCIIOIb30BAHMS;

o yMeHHe (HOpMHUPOBATh ICTETUUYECKUE UYBCTBA, BIEUATIIEHUS OT BOCHPUATUS MPEIMETOB U
SIBJICHUH OKPY>KaKOLIEro MHUpPA;

° FOTOBHOCTh K OCO3HAHHOMY BBIOOPY JHaibHeimeld mnpodecCHOHaIbHOW TpPAaeKTOpUH B

COOTBETCTBUHM C COOCTBEHHBIMU HHTEpCCaAaMH U BOZMOXKXHOCTSAMU.

MeTtanpeaMeTHbI€e Pe3yJabTAThI

MeTtanpeMeTHbIE pPe3yJIbTaThl OCBOCHHS IPOrpaMMBbl y4eOHOTO TpeaMmeTa «MareMaTukay
XapaKTEePU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMH TIO3HABATCILHBIMK JICHCTBUSMH, YHUBEPCATbHBIMU
KOMMYHHUKATUBHBIMU JEHCTBUSMH U YHUBEPCAIBbHBIMU PETYISITUBHBIMU JEHCTBUSIMMU.

VYHuBepcanbHbIE MO3HABaTeJbHbIe JCHCTBUA oOecneuynBaioT  (GopMHpOBaHHE  0A30BBIX
KOTHUTHBHBIX MPOLIECCOB 0OyUaronuxcs (0CBOCHUE METOI0B MO3HAHMSI OKPYXKAIOLIEr0 MUPA; IPUMEHEHNE
JIOTUYECKHX, UCCIIEIOBATEIIbCKUX OTepaIiuii, yMeHui paboTath ¢ HHPpOpMaIuei).

bazosvie nocuueckue oeticmeusi:

° BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE NPHU3HAKM MaTeMaTHUYECKUX OOBEKTOB,
MOHATHM, OTHOIICHUNH MEXIy MOHATUSAMU; (OPMYIUPOBATH OINpEACTICHUS TMOHATUN; YCTaHABJIMBATbH
CYIIECTBEHHBIH TMpPU3HAK KIAacCU(PUKALUU, OCHOBaHHS [yisi OOOOLIEHHS U CpPaBHEHHUS, KPUTEPUHU
MIPOBOJMMOIO aHAJIN3a;

° BOCIIPUHUMATh, (GOPMYIUPOBATH U MPeoOpa3oBbIBATH CYXKACHUSA: YTBEPIUTEIbHbIE U
OoTpuLaTeNIbHbIE, eAMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE,
° BBISIBIISITh MaTEMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOpeurs B ¢akrax,

JAHHBIX, HAOMIONEHUSIX U YTBEPXKICHUSX; IMpeajiaraTb KpPUTEPUH JUIS BBISBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIL;

° JieNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX M WHAYKTUBHBIX
YMO3aKIIOUYEeHUH, yMO3aKIIOUEHHH 10 aHAJIOTUH;
° pa3buparh J0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPKACHUN (MpsSMbIE U OT MPOTHBHOIO),

IIPOBOJIUTh CAMOCTOSITENbHO HECJIOXKHBIE J0Ka3aTelIbCTBA MAaTeMaTU4eCKUX (PakToB, BBICTpaUBATh
apryMeHTaluIO0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

° BBIOMpPATh Cc1I0CO0O pelieHus yueOHOH 3a/1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHMS,
BbIOMpATh HanboJee MOIXOAAIINI ¢ Y4ETOM CaMOCTOSITETILHO BBIJICICHHBIX KPUTEPHEB).

Basosvie uccnedosamenvckue oeticmeusi:

° HCIOJIb30BaTh BOIMPOCHl KaK HCCIENI0BATEIbCKUI MHCTPYMEHT MO3HAHUSA; (GOPMYIUPOBATH
BONPOCHI, (GPUKCUPYIOLIUE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATEIBHO YCTAHABIMBATh HCKOMOE U JIAaHHOE,
(bopMUpPOBaTh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MMO3UINI0, MHEHHE;

° MIPOBOJUTh IO CAMOCTOSITEIbHO COCTaBIEHHOMY IUIAHY HECJIOXKHBIH OJKCIIEPUMEHT,
HEeOOoJIbIIIOE HCCIEIOBAaHNE 10 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYecKoro OoObeKTa, 3aBUCHMOCTEH
00BEKTOB MEKAY COOOH;

o CaMOCTOSATENIbHO (POpMyIHpOBaTh 000OLICHUS W BBIBOJBI IO pe3ysbTaTaM IMPOBEAEHHOTO



HAOJIIO/ICHUS, KCCJICIOBAHUS, OILCHHUBATh JOCTOBEPHOCTh IOJYYCHHBIX pPE3YJIbTATOB, BBIBOJOB U
0000I1IEeHHI;

° MIPOrHO3UPOBATh BO3MOYKHOE Pa3BHTHE IMPOIECCA, a TAKXKE BBIJIBUrATh MPEIIOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Paboma c ungopmayueri:

° BBISBJIATH HEAOCTATOYHOCTh WM M30BITOYHOCTh MH(OPMAIUH, TAHHBIX, HEOOXOIUMBIX JUIS
peuieHus 3a1auu;

° BBIOMpATh, AaHAJIM3UPOBATh, CHCTEMATH3MPOBATh W HHTEPIPETHPOBATH HH(POPMAIUIO
Pa3IMYHbIX BUJOB U (POPM IPEACTABICHMUS;

° BBIOMpaTh QopMy mpeacTaBieHuss WHGOPMAIMHM M HIUTIOCTPUPOBATH peIIaeMble 3adadu
CXeMaMH, AUarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHALIUSAMU;

° OLICHMBAaTh HAAE&KHOCTh HMHQOpPMAIMM IO KPUTEPUSIM, MPEUIOKEHHBIM YUUTEJIEM WU

chOPMYITUPOBAHHBIM CAMOCTOSITEIILHO

YHUBepcabHbIC KOMMYHHKATHBHBIE JCHCTBHS 00eCTIeUnBaOT C(HOPMHUPOBAHHOCTH COITUATBHBIX
HAaBbIKOB 00y4aIOLINXCS.

Obuwenue:

° BOCIIPHHUMATh W (OPMYIUPOBATH CYKJIEHUS B COOTBETCTBHU C YCIOBUSAMHU H IICIISAMU
OOIIeHMS; SICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PECHHS B YCTHBIX W NHCBMEHHBIX TEKCTaXx,
JaBaTh TIOSICHEHUS 110 XOJIy PEIICHUS 3aa9i, KOMMEHTHPOBATH TIOJTYICHHBIN Pe3ylIbTaT;

° B XOJe OOCYXKIEHHs 3a/laBaTh BOIPOCHI 10 CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIIEMBI,
penraeMo¥ 3a/1a4uu, BEICKA3bIBaTh HJICH, HAICJICHHBIC HA ITOMCK PEIICHHS; COTIOCTABIISATh CBOU CYKICHUS C
CYXJICHHUSMH JIPYTUX YYACTHUKOB JTHAIOTa, OOHAPYKUBATh Pa3lInUIKMe U CXOJCTBO TO3HIINI; B KOPPEKTHOM
dhopme hopMyTHpOBaTh PA3HOTIIACHS, CBOM BO3PAKCHHUS;

° MPEJICTABIATh PE3YJIbTAThl PEIICHHS 3aJa4yd, SKCIICPHUMEHTa, HWCCIICOBAHMS, IPOCKTa;
CaMOCTOSITEIIEHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aJad TMPE3ECHTAMd W OCOOCHHOCTEH
ayJIUTOPHH.

COTPYIHUYECTBO:

° MOHUMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W HWHIWBHIYATbHON PabOTHI MpHU
pemeHnH y4eOHBIX MaTEMaTHYECKHMX 3a/1a4; NMPHUHUMATh IeJIb COBMECTHOHM NESATEIHHOCTH, TUIAHUPOBATh
OpraHu3aIui0 COBMECTHOW pabOoThI, pactpeAesaTh BUABI PadOT, JOrOBAapUBATHCS, 0OCYXIATh MPOIECC U
pe3yibTat paboThl; 00001IaTh MHEHUST HECKOJIBKHX JIFO/ICH;

° y4acTBOBaTh B TI'PYNIOBBIX Gopmax paboThl (0OCYXICHHUS, OOMEH MHEHUSMH, MO3TOBBIC
IITYPMBI U JIP.); BBITIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JCHCTBHS C JPYTUMH YICHAMH
KOMaH/Ibl, OIICHUBATh KaYeCTBO CBOETO BKJAJa B OOMIWI MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYACTHUKAMH B3aHMOICHCTBUSI.

YHuBepcallbHbIC PeryJsiTHBHbIE JICHCTBUS 00SCIICYNBAIOT (POPMUPOBAHHE CMBICIIOBBIX YCTAaHOBOK
Y )KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopeanuzayus:

° CaMOCTOSITEIIBHO COCTABJIATh IUIAH, AJITOPUTM PEIICHUs 3a1a4u (WU €ro 4acTh), BHIOMpATh
croco0 pemieHusi ¢ y4ETOM MMEIONIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUU CAMOKOHTPOJIb:

° BJIaJIeTh CIOco0aMH CaMOIPOBEPKH, CAaMOKOHTPOJS Ipoliecca M pe3ylbTaTa pelIeHUs
MaTeMaTUYECKOU 3a1a4u;

° NPEABUACTh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIpU pPELICHUM 3a1a4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HANJEHHBIX OIIMOOK, BBISIBIEHHBIX
TPYIHOCTEN;

° OLICHUBATh COOTBETCTBUE pPE3YJIbTATa JEATEIBHOCTU IOCTABICHHOW LIEIM U YCIOBHAM,

OOBSICHATh TMPHUYUHBI JOCTHIXKEHHMSI WM HEJIOCTHMIKEHHs LeNH, HAXOJUTh OLIMOKY, JaBaTh OLIEHKY
npUOOPETEHHOMY OTIBITY.

CrnennanbHble MeTanpeIMeTHbIE Pe3yJbTaThl:

° UCIOJb30BaTh COXPAaHHBIE AHAIM3ATOPbl B Pa3IMYHBIX BHJAX JEATEIBHOCTH (yueOHO-
[I03HABATEIbHON, OPUEHTHPOBOYHOM, TPYJOBOM);

° MPUMEHATh COBPEMEHHBIE CPEICTBA KOMMYHUKAIIMHU U TU(PIOTEXHUYECKUE CPECTBA;



° OCYIIECTBIISITh IPOCTPAHCTBEHHYIO W COLMAIbHO-OBITOBYIO OPHEHTHPOBKY, 00Ja/1aTh
MOOHIBHOCTRIO;

° IIPUMEHSTH PUEMBI 0TOOpA M CUCTEMATU3aLMK MaTepuala Ha ONpPEACICHHYIO TEMY;

o BECTH CaMOCTOSITEIbHbII MOMCK UH(POPMAIIHH;

o peoOpa3oBbIBaTh, COXPAHATh W IepeaaBaTb HH(YOPMAIUIO, TOJIYYEHHYIO B PE3yibTaTe
YTEHUSI UJIU ayAUPOBAHUS;

° [IPUHUMATh Yy4acTHE B pEYEBOM OOIIEHUH, COOJII0/1asi HOPMBI PEUEBOT0 ITUKETA;

° a/IEKBaTHO HCII0JIb30BATh KECThl, MUMUKY B IIPOLIECCE PEUEBOIO OOILICHUS;

° OCYIIECTBIISITh PEUYEBOM CAaMOKOHTpPOJIb B Tpolecce Y4eOHOW JesITeTbHOCTH M B
MIOBCEIHEBHON KOMMYHUKALIUU;

° OILICHUBATh CBOIO PEUb C TOUKHU 3PEHUSI €€ COJIEPIKaHUs, SI3BIKOBOTO 0(hopMIIEHHS;

° IUTAHUPOBATh, KOHTPOJIMPOBATh M OIICHWBATh Y4eOHBIE MICHUCTBUS B COOTBETCTBUU C

MOCTABJICHHOM 3a/1a4uei ¥ YCIOBHUSMH €€ pealli3alliu.

Coaepixkanue yueOHOro Kypca «AJredpa»

7 kaace

Ymucaa u BbIYUCICHUS.

PannonaneHbIe ynca.

Jlpobu OOBIKHOBEHHBIE U JECSATHUYHBIE, MEpPeXoi] OT OJHOM (QopMbl 3amucu Jpodel K Ipyroi.
[loHsiTHE panMOHANBHOTO YHMCIA, 3alKCh, CpaBHEHHUE, YIOPSAJOUYMBAHUE pPALMOHAIBHBIX YHCEI.
Apudmernueckue AEUCTBUSA C pallMOHAIBHBIMM 4HciamMu. PemieHue 3ajay U3 peanbHON NPaKTUKA Ha
4acTH, HAJAPOOH.

CreneHb Cc HaTypaJbHBIM IOKa3zaTeJeM: ONpejesieHue, MpeoOpa3oBaHre BBIPAXKEHUNH Ha OCHOBE
oTpe/ieNieHus], 3aIUCh OOJIBLINX YHCEI.

ITponeHTsI, 3aIuCh NPOLEHTOB B BUJIE IpOOH U APOOH B BUJE MPOLEHTOB. Tpy OCHOBHBIE 33/1a4M Ha
IIPOLIEHTBI, PEIIEHUE 3a1a4 U3 PEAJIbHOU ITPAKTHKU.

IIpuMeHEeHNE TPU3HAKOB AEIMMOCTH, PA3JIOKEHUE HA MHOKHUTEIIN HATYPAIbHBIX YUCEIL.

PeanibHbIEe 3aBUCUMOCTH, B TOM YHCIIE IIpsAMasi U 0OpaTHasi MPONOPLIHOHAIBHOCTH.

AsredOpanyeckue BbIpasKeHHs.

[lepemenHble, YHCIOBOE 3HAYEHHUE BBIPAXKEHUS C TMEPEeMEHHON. JlomycTUMble 3HA4YEHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXIY BEIMYMHAMU B BHUJE (GopMyibl. Bbrumcienus mo
¢dopmynam. IlpeoOpa3oBaHue OyKBEHHBIX BBIPRKEHHUH, TOXJAECTBEHHO DPAaBHbIE BBIPAKEHUS, IpaBUIIA
peoOpa3oBaHUs CYMM M IPOMU3BEICHMM, IpaBUJa DPACKPBITUS CKOOOK W MpPHUBEICHMS MOJOOHBIX
ciaraeMbIX. CBOMCTBA CTENIEHU C HaTypaJIbHBIM IIOKA3aTEIIEM.

Opnowiensl u MHOrowieHsl. CreneHp MHOrouneHa. CIIO)KEHHE, BBIUUTAaHUE, YMHOXKEHUE
MHOTOWIECHOB. DOpMyJIbI COKPAIEHHOIO YMHOKEHUS: KBaJpaT CyMMbl M KBaapaT pasHoctu. Popmyna
pa3HOCTH KBaApaToB. Pa3yiokeHre MHOTO4JIEHOB HA MHOKUTEIIN.

YpaBHenus.

VYpaBHeHHe, KOpPEHb ypaBHEHMs, IMpaBUja MpeoOpa3oBaHMs YpPaBHEHMs, PaBHOCHIIBHOCTb
YPaBHEHUM.

JIluneliHOE ypaBHEHHME C OJHOW INEPEMEHHOM, YMCIIO KOPHEW JIMHEHMHOIO ypaBHEHUS, PELIECHUE
JUHENHBIX ypaBHeHHH. CoCTaBlleHHME ypaBHEHMI IO YCIIOBHIO 3a7aud. PelieHue TEKCTOBBIX 3alad C
[IOMOILIBIO YPAaBHEHU.

Koopaunartel n rpaguxu. @yHkuum.

Koopaunata Touku Ha npsMoii. PaccTosiHne MexXly IByMs TOUKaMH KOOPAWHATHOM MPSIMOH.

[IpsmoyronbsHast cucrema koopauHatr, ocu OX um Oy. AOlcumcca M OpAMHATa TOYKM Ha
KOOpAMHATHOM MiockocTu. [lpumepsl rpadukoB, 3agaHHbBIX (opMmynamu. UYTeHue rpadukoB peanbHbIX
3apucumocteil. Ilonstue Qynxuuu. I'padpuk Gynkuuum. CpoiictBa (yHkumid. Jlunelnas dynkuus, eé
rpaduk. 'paduk dpynxiun y=|x|..I'padudeckoe perienne THHEHHBIX YPaBHEHUIA.

8 kimacce
Yucyia ¥ BBIYHCTICHUS.



KBanpatHslii kopeHp u3 yncna. [lonstie 00 uppannoHaaIbHOM uucie. JlecsTuynbie mpuOIMKeHus
uppanroHaNbHBIX unces. CBoicTBa apu(PMETHUECKUX KBAJpPAaTHBIX KOPHEHM W HMX NpPUMEHEHHE K
peoOpPa30BAHUIO YHUCIIOBBIX BRIPAKEHHUN U BHIYHCIICHUSIM.

JlelicTBUTEIbHBIE YHCIIA.

PanmonanbHble 4Kcia, WppalMoOHATbHBIE YMCIIA, KOHEYHBIE M OSCKOHEUHBIE JECATHYHBIE APOOH.
MHOXECTBO JCUCTBUTENBHBIX YHUCEN; JCHCTBUTENBHBIC YHUCIA KaK OECKOHEYHBbIE NECATUYHBIC JIPOOH.
B3anMHO 0JHO3HAYHOE COOTBETCTBUE MEKJYy MHOKECTBOM JEHCTBHUTEIBHBIX YMCEI U KOOPAMHATHOMU
MIPSIMOM.

CpaBHEHHUE IEHCTBUTENBHBIX YUCEN, apU(PMETUIECKUE ACHCTBUS C ICHCTBUTEIILHBIMU YHCITAMHU.

Auaredpanyeckue BbIpa)keHHs.

AnreOpandeckas apoOb. OCHOBHOE CBOWCTBO anreOpamueckoit apobu. CrokeHue, BHIYUTAHHE,
YMHO’KEHUE, JIeJIeHUEe alredpandeckux Apooeil. ParmonanbHble BEIpaKeHUs U UX peoOpa3oBaHUE.

YpaBHeHus.

JluneiiHOe ypaBHEHUE C IByMsI IEPEMEHHBIMH U ero rpaduk. Cucrema AByX JIMHEHHBIX ypaBHEHUN
C JIByMs INepeMeHHbIMU. PelieHue cucreM ypaBHEHUH CIOCOOOM MOJCTaHOBKHU. Ilpumepsl perieHus
TEKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM JIMHEWHBIX YPABHEHUH.

DyHKIUH.

I'paduueckoe perieHre cucTeM JUHEHHBIX YPAaBHEHUH.

. k .
I'paduku pynkuuit y = oY= VX 1 ux cBOiicTBA.

9 kJacc

Yucjia ¥ BIYMCJIEHUS.

CreneHsb c 1enbIM MoKa3areseM 1 €€ cBoiictBa. CTaHgapTHas 3alUCh YHCIA.

W3mepenusi, npubimxeHus, OEHKU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTUTETLHOCTD MIPOLIECCOB B OKPYXKAIOIIEM MHpE.

[TpubmmkE€HHOE 3HaYEHUE BEIMYMHBI, TOYHOCTh NpuOmmkenud. Oxpyriaenue uucen. [Ipukuaka u
OIICHKA PEe3yJIbTaTOB BHIUUCIICHUH.

YpaBHeHNSs] M HEPABEHCTBA.

KBanpatHoe ypaBHeHue, dopMmyna KOpHEH KBaJapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
ypaBHEHUH, CBOAALINXCS K TMHEHHBIM U KBaapaTHIM. [IpocTeiiine qpoOHO-palnoHanbHble YpaBHEHUS.

Pemenne napoOHO-palMOHaNbHBIX ypaBHeHHH. PelieHue TEKCTOBBIX 3ajau aireOpanyecKum
METO/IOM.

UucnoBble HepaBeHCTBa M MX cBoMcTBA. HepaBeHCTBO ¢ OJHOW mepeMeHHOW. PaBHOCHUIIBHOCTH
HepaBeHCTB JIMHENHbIE HEepaBeHCTBA ¢ OJHOM mepeMeHHOW. CHUCTeMBbl JTMHEUHBIX HEPABEHCTB C OJIHOU
MePEMEHHOM.

Koopaunartsl u rpadpuxu. @yHKumuu.

UucnoBsie MpoMexxyTKH. M300paxkeHre YUCIOBBIX MPOMEXKYTKOB Ha KOOPAUHATHON MIPSIMOH.

[Tonsitne ¢ynkuuu. OOGMacTh ONMpeneNeHuss 1 MHOXKECTBO 3HaueHui ¢(yHkiuu. CrnocoObl 3agaHus
G yHKIHIA.

I'paduk dynxunuu. Utenue cBoiictB QyHkuuu no e€ rpaduky. [Ipumepsl rpaduxo QyHKIUH,
OTpaXKAIOIIUX peabHbBIE TPOIIECCHI.

K
@DyHKIMH, ONMUCHIBAIOUINE NIPSIMYI0 U OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH Yy = kX, y = ot

uxrpatpuku u cBoiictea. Oynkiuuy = kx + b,y = Xz,y:XS,y =X, y=|x|,y = Vx, ux rpaduku 1 cBOHCTBA.
I'paduueckoe pelieHre ypaBHEHUH.

10 kace
AJredpanyecKkue BbIPaKeHHs.
KBanpaTHblil TpEXUsIEH; pa3IoKeHNE KBaJPAaTHOTO TPEXWIEHA HA MHOKUTEIIN.
IIpeobpazoBaHue paliOHAIBHBIX BHIPAXKEHUH.
YpaBHeHHUS U HEPABEHCTBA.



Pemenne ypaBHEHM, CBOIMIIMXCS K KBaJApaTHOMY, OWMKBaJIpaTHOMY YypaBHeHHIO. I[Ipumepsl
pelieHusl ypaBHEHHMH TpeTbed M YETBEPTOM CTENeHel pas3lioKeHHeM Ha MHoxutenud. JpobHo-
palOHAIbHBIE YPABHEHUS.

Cucrembl ypaBHEHUH.

VYpaBHeHHEe ¢ ABYMsI NIEpEMEHHBIMH U ero rpaduk. Pemenue cucteM AByX JHHEWHBIX yPaBHEHUH C
JIBYMsl IIEpeMEHHBbIMU. PelleHue CUCTEM [BYX YpaBHEHUM, OJHO M3 KOTOPBIX JIMHEHWHOE, a JAPyroe —
BTOPOU CTEIICHH.

[Ipumepbl peleHus CUCTEM HEIMHEHHBIX ypaBHEHUN C JByMs nepeMeHHbIMU. ['paduueckas
MHTEpIIPETALUs CUCTEMBI YPABHEHUHN C IBYMS IIE€PEMEHHBIMU.

Perrenne TeKCTOBBIX 33124 aNreOpandecKuM CIIoCOO0M.

KBagparHbsle HepaBeHCTBa.

I'paduueckast HHTEpIIpETAIIUS HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS IIEPEMEHHBIMHU.

Koopaunarts! u rpapuku. ®yHKUHMH.

KBanparuunas ¢ynkuus, e€ rpaduk u coiictsa. [lapabona, KoopArHATHI BEPIIMHBI 1apadoIbl, OCh
CUMMETpPUHU NTapaboJIbI.

I'paduueckoe perienne ypaBHEHH U CUCTEM YPaBHEHUIM.

YuciioBbIE M0CJIE10BATEIBHOCTH.

Omnpenenenre U cnocoObl 3aaHKs YUCIIOBBIX MOCIIEI0BATENbHOCTEH.

[loHATHE YHMCIOBOW MOCIENOBATEIBHOCTH. 3aJaHUE TOCIIEIOBATEIBHOCTH  PEKYPPEHTHOMN
hopmyroit u GopMyIIol N-ro wieHa.

Apudmernueckas u reomerpudeckas nporpeccuud. DopMmynbl n-ro 4wieHa apumeTuyeckoil u
F€OMETPHUUYECKON MPOTrPECCUI, CYMMBI IIEPBBIX N YJIEHOB.

N300paxkeHne wieHOB apuPMETHYECKON M TEeOMETPUYECKOM mporpeccuii TouykaMu Ha
KOOPAMHATHOW MJIOCKOCTH. JINHEWHBIN U SKCTOHEHIMAIBHBIN pOCT. CIIOXKHBIE POLEHTHI.

IToBTOpEHUE U cUcTEeMaTH3ALU U3Yy4eHHOT0 B 5-10 kiaccax.

Iliianupyemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHS YUeOHOI0 Kypca «AJiredpa»

7 kaacc
Ypcaa ¥ BEIYMCIICHUS:
° BBITIOJIHATE, COYETash YCTHbIE M THChbMEHHBIE NPUEMBI, apu(PMETHUYCCKUE ACHCTBUA C
paIrMoHAIbHBIMHM YHUCIIAMU;
° HaxOJIUTh 3HAYEHHUS YHCIOBBIX BBIPAKCHUM, NPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI U

NpUEMBI BBIUMCIICHHUS 3HAYCHWH JIPOOHBIX BBIPAKEHUH, COACpXKAIIUX OOBIKHOBEHHBIC W JICCATHYHBIC
npobu;

° MEPEXOJIUTh OT OJHOW (POPMBI 3aIMCH YHUCENI K JIPYroi (mpeoOpa3oBBIBATH JICCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH B OCCKOHCYHYIO JCCATUYHYIO
poOb);

° CPaBHUBATh U YIOPSI0YMBATH PAIMOHAJIBHBIC YK CIIA;

° OKPYIJISITh YHCIIA;

° BBINIOJIHATh MPUKUIKY U OLEHKY pe3yjbTaTa BBIYUCICHUN, OLICHKY 3HAYEHHM YHUCIOBBIX
BBIPAXECHUMH;

° BBITIOJIHATH ACMCTBUSA CO CTENEHSIMU C HATYPaJIbHBIMM IIOKa3aTEIsIMU;

° NIPUMEHATH MPU3HAKU JETUMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPAIIbHBIX YUCE;

° pelarb NPaKTUKO-OPUEHTUPOBAHHBIE 3a/laud, CBS3AHHBIE C OTHOIICHUEM BEJIWYMH,

MpONMOPHUOHAIIBHOCTBIO BEJIIMYNH, ITPOLUCHTAMU,; UHTCPIIPETUPOBATD PC3YIIbTAThI PCHIICHUA 3a/1a4 C y‘IéTOM
OrpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaAMH paccMaTpruBaCMbIX 00BEKTOB.
Aﬂre6pa1/1quKI/Ie BBIPAKCHU:

® HCIIOJIb30BAaTh anre6paI/IquKon TEPMHUHOJIOTHO U CUMBOJIUKY, IIPUMCHSATDH e€ B mponecce
OCBOCHUA y‘ICGHOFO Marcpurajia,

L] HaXO0AUThb 3HAYCHUA 6YKBCHHBIX BBIpa)KeHI/Iﬁ IpHU 3aJaHHBIX 3HAYCHUAX IICPCMCHHBLIX;

L] BBITIOJIHATD Hp606pa30BaHI/I}I [CJIOr0 BBIPAXKCHUSA B MHOI'OYJICH IMPUBCIACHUCM HOI[O6HBIX

CJIara€MbIX, paCKpbITUEM CI(060K;
L] BBIIIOJIHATE YMHOX>KCHHUC OJHOYWICHA Ha MHOTOYJICH W MHOTOYJICHAa Ha MHOI'OYICH,



IPUMEHATH (POPMYIIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH;

° OCYLIECTBJIATh PA3JIOKEHUE MHOTIOYWICHOB HAa MHOXUTEIM C IIOMOIIBIO BBIHECEHUS 3a
CKOOKHM 00IIIero MHOKHUTEIS, TPYIIHPOBKYU ClIaraeMbIX, IPUMEHEHUsT (POPMYIT COKPAIIEHHOTO YMHOXKCHHUS;

o MPUMEHSTH PE0Opa30BaHMsI MHOTOWICHOB JUISI PEIICHUs Pa3IMYHbIX 3a/1a4 U3 MaTEMaTUKHU,
CMEXHBIX [IPEMETOB, U3 PEAIbHON IIPAKTUKH;

° WCIIOJIb30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMH IOKa3aTeNsIMU il mpeoOpa3oBaHUs
BBIPAKCHUM.

VYpaBHEHHUsI U HEPABEHCTBA:!

° peuiaTh JUMHEHHBIE YPAaBHEHHs C OJHOM IIEPEMEHHOM, NPUMEHSA IpaBHia Ilepexofa OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY €MY;

o MIPOBEPSTH, SIBISAETCS JIM YACIO KOPHEM YPAaBHEHUS;

° MPUMEHSTH rpaduIecKre METObI IPH PEIICHUH JIMHEHHBIX YPaBHEHUH;

o COCTaBJIATh M pEIIaTh JMHEHMHOE YpaBHEHHE IO YCIOBHUIO 3a/a4d, MHTEPIPETHPOBATH B

COOTBETCTBUU C KOHTEKCTOM 3a/1a4H NIOJIy4CHHBIA PE3YIIbTAT.
Koopaunats! u rpapuku. @yHKmm:

° n300paxxaTh Ha KOOPJIUHATHOM MPAMOM TOUKH, COOTBETCTBYIOIIME 3a/laHHBIM KOOPINHATAM;

° OTMEYaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKH 10 3aJaHHBIM KOOpJIMHATaM; CTPOUTH
rpaduKu TMHEHHBIX QYHKLINN;

° cTpouTh rpaduk GpyHkumu y =|x|;

° OTHCHIBATh C MOMOIIBIO (DYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEXy BEIHMUYNHAMU: CKOPOCTb,
BpeMsi, pacCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTEIBLHOCTD, BpeMsi, 00bEM pabOThI;

° HaXOJHUTh 3HAUeHHE QYHKIIMH 110 3HAYEHUIO €€ apryMeHTa;

° MOHUMAaTh rpa@uueckuil Crnocod MpeicTaBleHUs U aHaliuW3a HWH(OpMAalMU; W3BJIEKATh U

MHTEPIPETUPOBATH HHPOPMAIINIO U3 TpahUKOB peaibHBIX MPOLIECCOB U 3aBUCUMOCTEN.

8 kiacc

Ypcaa ¥ BEIYMCIICHUS:

° WCIIOJIb30BaTh HadyaJbHBIC TMPEJACTABICHUS O MHOXECTBE JIEHCTBHUTEILHBIX YHCET IS
CpaBHEHUS, OKPYIJICHHs] ¥ BBIUYMCIICHUI; N300paXkaTh ACHCTBUTEIBHBIC YUCIIA TOYKAMU Ha KOOPAMHATHOM
MPSAMOIi;

° MIPUMEHSATH MOHATHE apU(PMETHIECKOTO KBAJAPAaTHOTO KOPHS; HAXOAUTh KBaJpaTHbIC KOPHH,
WCIIOJIB3Ysl NP HEOOXOIMMOCTH KaIbKYJIATOP; BBIMOJHATH MPEOOpa3oBaHUsI BBIPAKECHUMH, COJEPKAITUX
KBaJpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEH;

° CpPaBHUBATh M YIOPSIOYMBATH PAIMOHAIbHBIC U UPPAIlMOHAIBHBIC YUCIIA;

° BBITIOJTHATE apu(PMETHUECCKUE NIEHCTBHS C PAMOHAJIBLHBIMU YHCIAaMHU, COYeTas YCTHBIC U
MMUCbMEHHBIC TPHUEMBI, BBIMOJHATH  BBIUMCIACHUS C  HMpPpPAlMOHAIBHBIMH  YHCJIAMH, OKPYIJIATH
JNEHCTBUTEIbHEIE YHCIA.

AnreOpanvecKre BbIpaKCHUS:

® BBIIIOJHATE TOXICCTBCHHBIC Hp606p3.30BaHI/I$I palnOHaJIbHBIX BHpa)KeHI/Iﬁ Ha OCHOBC
IIpaBUJI JIEUCTBUM HaJ MHOIOYJICHAMH U aJ'IFe6paI/I‘ICCKI/IMI/I I[p06$IMI/I;
® IIPpUMCHATDH HpCO6pa3OBaHI/I$I BBIpa)KeHI/Iﬁ JJI1 pCHICHHA Pa3JIMYHBIX 3a/la4 U3 MATCMATUKU,

CMCIKHBIX IMPCIMCTOB, U3 peaﬂBHOﬁ IIPAaKTHKH.
ypaBHeHI/IH 1 HECpPABCHCTBA:

° o1I0MpaTh NMPUMEpPHl Nap YHUCEN, SBISAIOINXCS PELICHUEM JMHEHHOIO YpaBHEHUS C JIBYMs
NepeMEHHBIMH;

° CTPOMTh B KOODAMHATHOM IUIOCKOCTH TpaduK JUHEHHOro YypaBHEHHs C JByMs
NIepEMEHHBIMHU; MOJIB3YSICh I'paMKOM, IPUBOAUTH PUMEPHI PELICHUS YPABHEHUS;

° pemaTh CHUCTEMbI JIBYX JMHEHHBIX ypaBHEHUH C JByMs HEpEMEHHbIMH, B TOM YHCIIE
rpaduyuecKy;

° MPUMEHSATH rpadudecKre METO bl P PELICHUH CUCTEM JIMHEHHBIX YpaBHEHUI;

° COCTaBJIATh M pellaTh CUCTEMY JIMHEMHBIX YpaBHEHMH IO YCJIOBMIO  3ajauyH,

HHTCPpHIPECTUPOBATH B COOTBETCTBUU C KOHTCKCTOM 3aa4u HOJ'IyLIeHHHﬁ PE3YJIbTAaT,
® peuiaTtb JIMHEWHBIE YpaBHCHUA U YPABHCHHA, CBOIAIIUCCA K HUM,



° IIPOBOJUTH IPOCTEHUIINE HUCCIEAOBAHUS YPAaBHEHHUM M CUCTEM ypaBHEHMM, B TOM YHCIE C
NpUMEHEHHEM TIpaUUecKuX TMpeACTaBIeHUl (yCcTaHABIMBAaTh, MMEET JIM YypPaBHEHHUE WM CHCTEMaA
YPaBHEHUH pELIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.);

° MEPEeXOAUTh OT CIIOBECHOW (OPMYIHMPOBKH 3agaud K e€ anreOpandeckoil Mojaenu ¢
IIOMOIIBIO COCTAaBJICHUS YPABHEHMSI WM CUCTEMbl YpaBHEHUM, MHTEPIPETHUPOBATb B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4M MOJIY4EeHHbIN PEe3yibTar.

QyHKIUNU:

° MMOHUMATh M UCHOJB30BaTh (YHKIIMOHAIBHBIE MMOHATUS U S3bIK (TEPMUHBI, CHMBOJIUYECKUE
0003HaueHMST); OTIPEACISATh 3HAUeHNE (PYHKIMH TI0 3HAYCHHUIO apryMEHTA; OTPEIENIATh CBOUCTBA (PYHKIIUU
o ee rpaduky;

° CTPOUTH IPaPUKH dJIEMEHTAPHBIX QYHKIHMHY = S’ y = \/x; OIIHCHIBATH CBOMCTBA YKa3aHHBIX

¢GbyHKIM Mo rpaduky.
9 kJ1acc

Yucna v BBIYMCIICHHUS:

° WCIIONb30BaTh 3alUCU OOJBIIMX M MajbIX YHCEN C TOMOIIBIO JECITHYHBIX JApoler u
CTEIICHEH YNCa;

° HaxOJIUTh 3HAYCHUSI CTEMEHEW C IEeJIbIMH TOKa3aTeIsIMU W KOpPHEH; BBIYUCIATH 3HAYCHUS
YUCJIOBBIX BBIPAKECHU,

° BBITIOJTHATH TPUKUIIKY PE3yIbTaTa BRIYUCICHHUH, OIEHKY YHCIOBBIX BBIPAYKECHU.

VYpaBHEHHUS 1 HEPABEHCTBA!

° periaTh JTUHEHHBbIC U KBaJApPaTHBIE YPABHEHHS, YPABHEHUS, CBOSIINECS K HUM, ITPOCTEHUIITHE
IpOOHO-pallMOHATIFHBIC YPAaBHEHUS;

° pelmarb TEKCTOBble 3aJayd airedpandeckuM CrocoboM C TIOMOIIbIO COCTaBIICHHS
YpaBHEHUS;

° MIPOBOJUTH MPOCTEHIINE UCCIeOBaHUS ypaBHEHUH (yCcTaHaBIMBaTh, UMEET JIU YpaBHEHUE
KOPHH, €CJIM UMEET, TO CKOJIbKO, U TIp.);

° MIPUMEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUISI CPABHEHUs, OLICHKHU; PEIIaTh JIMHEWHbIE

HEpaBeHCTBA C OJHOW MEPEeMEHHONM U UX CHUCTEMBI; J1aBaTh IpaUuecKyro WIUIIOCTPAIMI0 MHOXKECTBa
pelIeHn HepaBeHCTBA, CUCTEMbl HEPABEHCTB;

° peliath JUHEHbIe HEPaBeHCTBA, N300pakaTh pelIeHHe HEPaBEHCTB Ha YMCIOBOM MPAMOH,
3aMMChIBaTh peUIeHUE ¢ TOMOMIbIO CHMBOJIOB;

° peliaTh CUCTEMbl JIMHEWHBIX HEPaBEHCTB, M300pakaTh pEIICHHWE CHUCTEMbl HEpaBEHCTB Ha
YHICIIOBOM MPSAMOIA, 3aMMCHIBATh PEIICHUE C TIOMOIIBIO CHMBOJIOB;

° HCII0JIb30BAaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 33/1a4.

AnrebpandecKkue BbIPaXKCHHUS:

° MPUMEHATh TOHATHE CTENEHH C LENbIM TMOKa3aTesleM, BBIMOJHATh IMPEOOpa30OBaHUS

BBIPKEHUH, COZepKAIIUX CTENIEHU C LIEJIbIM MM0Ka3aTeleM;
Koopaunate! u rpadguku. OyHKImm:

® I/I306pa)KaTI> Ha KOOpI[HH&THOﬁ HpHMOﬁ JIy4d, OTPE3KU, UHTCPBAJIbI; 3alIUCbIBATh YUCIJIOBLIC
IIPOMCIKYTKH Ha aJIFe6p8.I/I‘leCKOM SA3BIKEC,
® IIOHHMMATh U HCIIOJIB30BAaTh q)YHKI_II/IOHaJ'IBHBIC IIOHATHUA U A3BIK (TepMI/IHBI, CHUMBOJIMYCCKUC

0003HaueHMsT); ONPEAETATh 3HaUeHUE (PYHKIIUH 1O 3HAUCHHUIO apIyMEHTa; ONpeAessATh CBOWCTBA (QYHKIIUU
1o ee rpaduxky;

o k
° CTPOUTH I'padUKU IEMEHTApPHbIX (YHKUUN BUIA Y = oY= x2y=x3y=+x,y = x|
OIMCBIBATH CBOMCTBA YMCIOBOM (QyHKIMHU O €€ rpaduKy;
[ ] pacnio3HaBaThb (l)yHKI_II/II/I HN3YUCHHBIX BUJOB;
[ HOKEBL_IBE[TL CXEMATNYCCKU paCHOIIO_)KCHI/IC Ha KOOpI[HHaTHOﬁ IIJIOCKOCTHU Fpa(bI/IKOB
. k
byurnuii Buna: y = kx, y = kx + b, y = po
m a8 - L .
Yy=x",y = Jx, Yy =|x|B 3aBUCHUMOCTH OT 3HAUEHHUI KO2DPUI[H-

€HTOB; OIIMCHIBATH CBOMCTBA (byHKuHﬁ.



10 kaacc
AnreOpandecKue BbIpaKeHUS:

° pacKiaabpIBaTh KBaJAPaTHBIN TPEXWICH Ha MHOXKUTEIIH;

o peoOpa30BhIBATH PAIMOHAIBHBIC BRIPAKEHUSI.

YpaBHEHHUs U HEPABEHCTBA!

. pelaTh JMHEWHbIE U KBAJPaTHbIE YPABHEHHUS, YPABHEHUS, CBOISIIMECA K HUM, IPOCTEUILINE
JIPOOHO-PAMOHAIEHBIC YPABHEHUS;

. pelarb CHUCTEMBI JIBYX JIMHEHMHBIX YPABHEHHH C JBYMs MEPEMEHHBIMH U CUCTEMbI JBYX
YpPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE ABJISETCA JIMHEHHBIM;

o pemaTh TEKCTOBBIC 33Ja4d ajNreOpaudecKuM CIIOCOOOM C IMOMOIIBIO  COCTaBIICHHUS
YpPaBHEHUS WJIK CUCTEMBI JIBYX YPAaBHEHUN C JIByMs IEPEMEHHBIMU;

° MPOBOJIUTH MPOCTEUIIINE HCCIEA0BAaHUS YPAaBHEHUN W CHUCTEM YpPaBHEHUMW, B TOM YHUCIE C

MPUMEHEHHEM TpapUuecKux IMpencTaBiIeHU (yCTaHaBIMBAaTh, HMMEET JIM YpaBHEHHE WJIM CHUCTEMaA
YpaBHEHHUM pellIeHus], €CJIU UMEET, TO CKOJIBbKO, U Mp.);

° pelaTh KBaJpaTHbIe HEPABEHCTBA; U300pa)kaTh PELICHHE HEPABEHCTB HA YHUCIOBOM MPSIMOH,
3aMMChIBaTh PEUIEHUE C TOMOIIbIO CUMBOJIOB;

° pelmarb CUCTEMbl HEPAaBEHCTB, BKIIIOYAIONINE KBaJApPaTHOE HEPABEHCTBO; H300pakaTh
pelIeHre CUCTEMBI HEPABEHCTB Ha YHCIOBOM MPSMOH, 3aMChIBATh PELICHHE C TOMOIIbIO CUMBOJIOB;

° MCII0JIb30BAaTh HEPABEHCTBA MPH PEIICHUN Pa3IMYHbIX 3a/a4.

Koopaunats! u rpapuku. OyHKum:

° CTpOUTh M HU300paxkaTb CXeMaTH4eCKU TpaduKyd KBaApaTUUYHBIX (YHKIHUNA, OIMUCHIBATh
CBOMCTBa KBaJpaTUYHbIX (PYHKIMI 1O UX rpaduxam;

° pacrno3HaBaTh KBaJpaTUUYHYIO (QYHKIUIO 10 GopMyse U Mo rpaduKy, IPUBOJUTH IPUMEPHI

KBaJIpaTUUHBIX QYHKIUI U3 peanbHOU KU3HU, PU3UKH, TEOMETPHUU.
Apudmernueckas u reoMeTpuyuecKas Iporpeccuu:

° pacrno3HaBaTh apu(pMETHUECKYI0 M T'€OMETPUUYECKYIO0 MPOTPECCHM MPU PA3HBIX CHOCO0ax
3a/laHus;

° BBITIOJIHATh BBIUMCJICHHUS] C MCHOJb30BaHUEM (GOpMya N-ro WieHa apuPMeTHYecKoll u
reOMETPUUYECKON MPOrpeCcCrid, CYMMbI MEPBBIX N YWICHOB;

° 1300paxkaTh YICHBI MOCIEA0BATEIBHOCTH TOUKAMH Ha KOOPIUHATHOM TUIOCKOCTH;

° peliaTh 3aauu, CBA3aHHBIE C YHCIOBBIMU MOCIIEIOBATEIBHOCTSIMH, B TOM YHCIIE 3a/1a4l U3

peanbHOM )KU3HHU (C UCTIONB30BAHUEM KAJBKYIATOPA, TUPPOBBIX TEXHOJIOTHH).

CnenuajbHble IpeIMeTHbIE Pe3yJabTaThI:

° BJIQJICHHUE 3PUTEIIBHO-0CI3ATEIBLHBIM CIIOCOOOM 00CIICI0OBAHUS U BOCIIPHUATHS IBETHBIX (WIIH
KOHTPACTHBIX, YEpPHO-OENbIX) peibe@HBIX H300pOKEHUH NPEIMETOB, KOHTYPHBIX H300paKEHHI
reOMETPUIECKUX (DUTYD U T.II

° YMEHUE BBIMOJIHATH MPU TIOMOIIHM YEPTEKHBIX HHCTPYMEHTOB T€OMETPHUCCKUE TIOCTPOCHUS,
noctpoeHue rpaduKoB (PyHKIIMIA, AUATPAMM H T.II.

° YMEHHME 4YHUTaThb IIBETHbIE (WJIM KOHTPACTHBIE, 4YepHO-Oeibie) penbedHble Trpaduxu
AIIEMEHTAPHBIX (YHKIUH Ha KOOPJMHATHOMN TIOCKOCTH.

° BJIQJICHHE MTPABHJIAMH 3aITUCH MAaTEMAaTUYECKUX (DOPMYJ M CHIEIIMATIbHBIX 3HAKOB.

° BIIaJICHUE prUeMaMHu npeoOpa3oBaHus MaTeMaTHYeCKUX BBIPKEHU .



TemaTnueckoe NJIAaHMPOBaHHUe MO y4eOHOMY Kypcy «AJredpa»

7 KJ1acce

(3 yaca B Hegeu10, Bcero 102 yaca)

Ha3Banue pa3nena
(Tembl) (YMCJI0 YACOB)

OcHoBHOE€ CoacpiKaHue

OcHOBHbBIE BH/IbI JeSITEJIbHOCTH oﬁyqamumxm

BBoHbBIE YPOKHM U ypOKH
nopropeHus. Ywucna wu
BBIYUCIICHUSI.

Panmonansubie yucna. (8

9.)

Wcroprss BO3HUKHOBEHHUS aireOphl, MpeaMeT
u3ydenns anreOpsl. Myxamen 6en Myca aib-
Xopesmu. IloBTOopeHne mno Ttemam Kypca
MaTreMaTUKu 5-6  KiaccoB: JEeMCTBUS €
paloOHaIbHBIMU MpU3HAKU
JeIMMOCTH, TIPONOPIUH, MPOLEHTHI. Pemienue
OCHOBHBIX 33Jay Ha JpoOu, MIPOLEHTHl U3
peanbHON MpakTUKU. PeaibHble 3aBUCHMOCTH.
[Ipsimas 1 o6paTHas TPONOPIUOHATBHOCTH.

YHUCIaMHU,

MoJIydaTh 3HAHUS OO0 HCTOPUM BO3HHUKHOBEHHUS alureOpsl U

npeaMere u3ydeHus: anredpsl, o Juodante, o Myxamene Oen

Myca anp-Xope3Mmu;

CHCTEMAaTU3UPOBaTh U 00OTAIATh 3HAHHS 00 OOBIKHOBEHHBIX H

JECATUYHBIX IPOOSX;

CpaBHHMBAaThb U YHOPSAJOUMBATH JIpOOHM, MpeoOpazoBbIBas NpHU

HEOOXOJAUMOCTH JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

OOBIKHOBEHHBIC B JCCSITHYHBIC, B YACTHOCTH B OCCKOHEUHYIO

JECSITUUHYIO IpO0B;

MPUMEHATHh Pa3HOOOpa3HbIE CHMOCOOBI W MPUEMBI BBIYMCICHHS

3HAYCHHUH JPOOHBIX BBIPAKCHHM, COJICPIKANINX OOBIKHOBECHHBIC

W JIeCATHYHBIE JpoOW: 3aMEHATh NP HEOOXOJAUMOCTH

JNECATUYHYI0  JIpoOb  OOBIKHOBEHHOW W  OOBIKHOBEHHYIO

JECATUYHOM, TPHUBOJUTH BBIpaXeHHe K ¢opme, Hamboiee

ynoOHOW JuUIsi  BBIYMCIICHHH, TIPEeoOpa3oBbIBaTh JPOOHBIC

BBIPA)KEHUSI Ha YMHOKEHHUE U JIeJICHHE JECATUYHBIX ApoOel K

JNEHCTBUAM C LIETBIMU YHCIIAMU;

OIepUpOBaThH MOHATHEM "qyrcnoBoe BbIpakeHue":
aHAIU3UPOBATH BBIPaXKEHUS, pacrno3HaBaTh YHCIIOBBIE
BBIPKEHUS; HAXOAWTh 3HAUEHUS YHCIOBBIX BBIPAKECHUH C
YYETOM TOPSJIKA JIEVCTBUN;

pemiate 3aJaud  Ha 4YacTH, HPOIEHTHI, MPOMOPLUUU, Ha

HaxX0XkJIeHue Apoou (IMpoIeHTa) OT BEIUYMHBI M BEJIUYUHBI 110

e€ npobu (mpoueHTy), Apodu (IpOIeHTa), KOTOPBIA COCTaBISIET

0JIHa BeJIMYMHA OT JPYroii;

NPUBOJIUTH, pPa30UpaTh, OLIEHUBATH pa3JIHUYHBIC pEIICHHUS,

3aMKcH PeIIeHUui TeKCTOBBIX 3a/1aY;

pacro3HaBaTh U OOBSCHSTh, OMMUPASCh HA OMPEICICHUS, PIMO




OpONOPUMOHANIBHBIE M OOpaTHO  MPOTMOPIUOHAIBHBIE
3aBUCHMOCTH MEXKJly BEIMYMHAMU; IIPUBOJUTH NIPUMEPBI 3TUX
3aBHCHMOCTEH W3 PpEAIbHOTO MHUpa, U3 JAPYTHX Y4eOHBIX
IIPEIMETOB;

pemarb IPaKTUKO-OPUEHTHUPOBAHHBIE 3aJadyd Ha Jpoou,
OPOICHTHL, TPSAMYI0 ¥ OOpaTHYI NPOTOPHUOHAIBHOCTH,
IIPONIOPLMH.

AnreOpandeckue
BhIpakeHUs. ToxzaecTBa.

(9 4.)

BykBeHHBIE BBIpRKEHUS WM BBIPAKEHHS C
MIepEMEHHBIMHU. Homyctumele 3HAYEHUS
nepemeHHbIX. @Dopmynsl.  IIpeobpazoBanue
OYKBEHHBIX BBIPQ)KEHUH, PacKpbITHE CKOOOK U
MIPUBEACHUE MOI0OOHBIX CIaraeMbIX.

OBJaJeTh anreOpanyeckodl TEPMHUHOJIOTMEN W CHMBOJUKOM,
IPUMEHSATH €€ B IPOLIECCE OCBOEHMSI yUEOHOTO MaTepuaa;
HaXOJWTh 3HAa4eHMs] OYKBEHHBIX BBIPAKEHUN NpU 3aJaHHBIX
3HauYEHUsAX OYKB;

BBITIOJIHATH BBIYUCIIEHUS IO hopmyIiam;

dbopMynupoBaTh CBONCTBA CIIOKEHHUS W YMHOXKEHUS 4YHUCEll
(mepeMecTUTENbHOE,  COYETATEeNIbHOE,  PACHpPEAEIUTEIBHOE,
CBOMCTBA, CBA3aHHbIE C HYIEM U €IMHUIIEH), 3allUChIBaTh UX B
BUJE GOpPMYI;

MPUMEHSTH (POPMYIIBI 7Sl pallMOHANINU3AIMH BEIYUCICHHIH;
COCTaBJISATh (OPMYINly YETHOTO 4Hciaa U (GOopMyay HEUYETHOTO
YHCJIa, YUCIIA, KPATHOTO TaHHOMY;

OOBSCHATD NOHATHE TOXKAECTBA;

BBITIOJIHATH TOKJCCTBCHHBIE npeoOpa3oBaHus LENBIX
BBIPAKEHUIM C IIEPEMEHHBIMM HA OCHOBE CBOWCTB CIIOKEHUS U
YMHOXXEHHUS: IPUBOJUTH TNOJOOHBIE cjaraeMble, pacKpblBaTbh
CKOOKH, Tepell KOTOPhIMU 3HAaK «IUIIOC», 3HAK «MHHYC»,
MHOJKHTEIb;

IPUMEHATh TOXKAECTBEHHbIE NPeoOpa3zoBaHUs IJIs YHPOILEHUS
BBIPAYKEHUI C IEPEMEHHBIMU;

IIPOBOJIUTH JIOKA3aTEIbCTBO TOXKJIECTB Pa3HbIMHU CIIOCOOAMHU.

YpaBHenus. (8 4.)

VpaBHenue u ero  KopHU. JIuHelHOe
ypaBHEHUE C OJHOM mepemMeHHOU. Peuienue
3a71a4 C MOMOILbIO YPABHEHUM.

ONICPpUPOBATHL IIOHATHUAMU: YHCIOBOC PABCHCTBO, YPABHCHHUEC C
O,I[HOﬁ nepeMeHHoﬁ, KOPCHb YpaBHCHUA, PaBHOCHUIILHOC
YpaBHCHHC,

IMPOBEPATDH, ABJISICTCA JIM KOHKPETHOC YHUCJIO KOPHEM YPAaBHCHUA
O6T>$ICH$IT]':>, YTO 3HAYUT PCHINTL YPABHCHUC,




dbopMynupOBaTh U PUMEHSTH CBOMCTBA YPAaBHEHUS;

OOBSICHATh, KAaKO€ YpaBHEHHWE  HA3bIBACTCS  JIMHEHHBIM;
pacrno3HaBaTh JMHEHHOE YPAaBHEHUE; OIPEIECIATH KOJIUYECTBO
KOpHEH, Crloco0 pelieHus;

pemiaTh ypaBHEHHUS BUAA ax=b MpHU Pa3IMYHbIX 3HAYCHHUSIX a U

b, a Takke HECIOXHBIC JMHCHHBIC YpPaBHEHHS C OJIHOM

MIEPEMEHHOM, CBOIAILUECS K HUM, TPUMEHSIS TpaBUiia repexoaa

OT HCXOJIHOTO YpaBHEHHS K pPABHOCWIBHOMY eMy OoJiee

MPOCTOTO BUA;

COCTaBIIITh M pellaTh YypPaBHEHUE IO YCIOBUIO 3aJayH,

MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu

ITOJTY4EHHBIA pE3yJIbTar.

Oynkuuu. (14 4.)

Koopnunara Toukum Ha mnpsMoin. PaccrosiHue
MEXIy JBYMS TOYKAaMHU  KOOPJMHATHOU
npssMol. IIpsimoyronpHas cucreMa KOOpAWHAT
Ha IIJIOCKOCTH. [lonsiTne byHKLIHS.
BBIYUCIICHUE 3HAYCHUHN (YHKIHI 10 hopmyre.
I'padux dbynxkuuu. Jluneitnas QyHkmus u eé
rpajpux.  IlpsmMas  MPOMOPLUUOHATIBHOCTD.
Utenne rpadmKoB peabHBIX 3aBUCHUMOCTEH.

I'paduk Gpyskum y = |x]|.

n300paxarb Ha KOOPJIMHATHOMN PSAMOM TOYKH,
COOTBETCTBYIOIIHNE 3aJaHHBIM KOOPJMHATAM;
OIIEpPUPOBATH MTOHSATHSMM: KOOPJIMHATHAS IIJIOCKOCTB,

NPSIMOYTOJIBHAsE CHCTEMa KOOPJWHAT, KOOPJAWHATHI TOYKH,
abciucca, OpJIMHaTa,

OTMEYaTh B KOOPJMHATHOW IJIOCKOCTH TOYKU IO 3aJaHHBIM
KOOpJIMHATaM; CTPOUTh T'paUKH HECIOKHBIX 3aBHCHUMOCTEI,
3aJlaHHBIX (popMyIIaMu;

OTNIEPUPOBATH MOHATHAMU: QYHKIHS, TpaduK QYHKINH; Tpadux
3aBUCUMOCTH, apryMeHT (yHKIUH, 3Ha4YeHHe (QyHKIHH,
obmacTb oTpe/eNieHus byHKIMY; OBJIaJICBaTh
(GYHKIIMOHATBLHON TEPMHHOJIOTHCH;

paccmaTpuBaTh crocoObl  3amanus  QyHkumm  (hopmya,
tabnuia, rpaduk), TPUMEHATh, H3y4aTh NPEUMYIIECTBA,
HUHTEPIPETHPOBATh TIpaduueckuil crmocod MNpeAcTaBICHUs H
aHaJM3a pa3HOOOpa3HOM KUZHEHHOU HH(OpMaLINY;

pabotatb ¢ TpapUUYECKUMU H300pKCHHUSIMH, TaOIUIlaMU,
OCBauBaTh ATOPUTM BOCIPUITUS IpaUUeCKuX 0OBEKTOB;
COCTAaBIIATH TAOIUIIBI 3HAYCHUN PYHKIUI;

WCIIOJIb30BaTh HOBBIE TEPMHUHBI B MaTeMaTHUYECKOW pedyn u
(GyHKIMOHATIBHYIO CHMBOJIMKY JJIs 3aMKUCH (DAaKTOB;




BBIUUCIIATE TO (popMyse 3HaueHHEe QYHKIUH 0 3aJaHHOMY
apryMeHTY W 3HAQUE€HHUE apryMeHTa IO 3aJaHHOMY 3HAu€HUIO
byHKIWH;

HaXOIUTh 3Ha4eHHWE (QYHKIMU 10 W3BECTHOMY 3HAYCHUIO
apryMeHTa U pemarh 00paTHYIO 331a4y Mo rpaduKy GyHKIHUH;
CTPOUTH TpapuKH (PYHKIHIA IO TOUKAM;

OPUMEHSATh  TOJYYEeHHBIC  3HAHUS Ui WHTEPIPETAUU
rpau4ecKoro n300pakeHus pealbHbIX 3aBUCHMOCTEH;
OTIEpUPOBATh MOHIATHEM JUHEWHAs QyHKUUS, rpaduK JTUHEHHON
byHkuMH (Ipsimas);

pacrno3HaBaTh JUHEHYIO QyHKIHUIO y = kx + b, onuceiBath €€
CBOMCTBA B 3aBUCUMOCTHU OT 3HaYeHUM KoddduirienToB k u b;
OTIEpUPOBATh TOHATHEM  YIJIOBOM  KOAIPQPUIMEHT MpsMOn
(rpaduka nUHEWHON QyHKIUN);

CTPOMTH TpaduKy JUHENRHON QyHKIUH, QyHkmun Y = |x];
NPUBOJUTH TIPAMEPHl JTMHEWHBIX 3aBUCHUMOCTEH B pEalbHBIX
nporeccax 1 sIBJICHUSIX.

paccMaTpuBaTh YacTHbIE Cllydad JIMHEHHOW (QYHKIUM M UX
rpaduky;

HCCIIeI0BATh CBOMCTBA (DyHKIMHU 110 opMyJie U 1o TpadukKy;
CTpOUTH rpaduKu JUHEUHBIX QyHKIMI Buga y=kx+b, y=b, y=kx;
pacro3HaBaTh HPSAMYI0 IPONOPHHOHAIBHOCTh MO (opMmyine Hu
rpaduky;

IPUBOAUTE IPUMEPHl JIMHEHHBIX 3aBUCHUMOCTEH B peaJIbHBIX
nporeccax U sIBICHUSX;

uccieoBaTh Kak BiuseT kodpduuueHT k Ha pacnosoxeHue
rpa¢puka B KOOPJMHATHOW IUIOCKOCTM W Ha B3aUMHOE
HOJIOKEHHE JBYX I'PaMKOB;

HaXoJUTh TOYKY IepeceueHust JBYX TIpaduKOB JIMHEHHBIX
GyHKIUN rpadiIeCKy U aHATUTHICCKH.




CreneHp ¢ HaTypaJbHBIM OnpeneneHue CTENEHM C  HaTypallbHbIM ® [IPUBOJUTH YHUCIOBBIE M OYKBEHHBIE IPUMEpPHI CTEIEHU C
IOKa3aTejeM u ed rmokaszarejaeM.  YMHOXEHHE W JICJIEHHE HATYpaJbHBIM TOKa3areiaeM, OOBSICHsS 3HAYEHUS OCHOBAHHS
CBOMCTBA. (13 LL) CTCIICHCH. BO3BEJCHUE B CTEIICHD CTCIICHU M MOKa3aTeNs CTCIICHU, HaXOAUTh 3HAUCHHUS CTCICHEH
n
CTaHJAPTHHIA BHJ. YMHOXEHHE OJHOYICHOB. qHCI0); 5 )
® BLIUKCIIATH 3HAUCHHE BHIPAXKCHUN BU r7ie N - HaT bH
BO3BEJCHUE OJHOWICHA B CTENECHb. (YHKIUHU CIIATH SHAYCHHC BRIPAKC Aa a’, TAe aTypaibHOC
2 3 YHCJIO NpH JIIOOBIX a;
y=X°, y=X" ¥ UX rpauKu. .
® HAXOJUTh 3HAUYEHHUS BBIPAKEHHUH, COJEp)KAIUX CTENEHb C
HaTypaJbHbIM IIOKA3aTesIeM, 110 MOPSAAKY AECHCTBUM;
e (GopMynHpoOBaTh, 3aNUCHIBAaTh B CHUMBOJIMYECKOW ¢dopMme u
000CHOBBIBATh CBOICTBA CTENEHU (YMHOXKEHHE U JIEIEHUE
CTETEeHEeH, BO3BE/IEHUE B CTEIIEHDb ITPOU3BE/ICHNUS U CTETICHH);
® [IpPUMEHSTH CBOMCTBA CTENEHU Ui MpeoOpa30BaHUs BbIPAKEHUI
Y BBIUMCIICHUH, JJIs1 BBEJICHUS TIOHATHUS HYJIEBOM CTENIEHH YMCIa;
® OIEepUPOBATH MOHATHEM «OJHOUIICHY;
® pacro3HaBaThb OJIHOWIEH U OJIHOYJIEH CTaHJapTHOTO BHJIA,
MPUBOJIUTH OJTHOUWIEH K CTaHJAPTHOMY BUJLY;
® BBINOJIHATh YMHOXEHUE OJJHOWICHOB M BO3BE/ICHUE OJJTHOYJICHA B
CTEIICHb;
® TPUMEHSTH paHee NOJyYeHHbIE 3HAHUSI O CBOMCTBAX CTENEHHU.
Muorounensl. (39 4.) MHoOrouneH ®W €ro CTaHJapTHBIA  BHI. ® Dacno3HaBaTh MHOTOYJIEH U MHOTOWIECH CTaHAAPTHOTO BHUJIA;
CrnoxxeHue W  BBIYUTAHUE  MHOTOYJICHOB. ® IIPMBOJAMTH MHOI'OYICH K CTAHAAPTHOMY BUY;
VYMHOXEHHE OJHOWIEHAa Ha  MHOTOYJIEH. ® OIPCACIATh CTCICHb MHOT'OYICHA,
BBIHECEHHE OOILIEro MHOMKUTENS 33 CKOOKH. ® BBINOJHATH IPE0OPa30BaHUs 1IEJIOTO BHIPAKEHUS B MHOTOWIECH
VMHOKECHHE MHOIOWIEHA HAa MHOFOWICH MPUBEICHNUEM MOJIOOHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK;
[
PasiokeHne MHOFOWICHA Ha  MHOWKHTEIH BBIIIOJIHATh ~YMHOXXE€HHE OJHOWIEHAa Ha MHOTOWIEH U
MHOTOYJIEHA HA MHOTOYJIEH, MPUMEHATh (QOpMYyJbl KBajpara
CIOCOOOM  TPYNIHUPOBKHU.  BO3BEIEHUE B
CYMMBI U KBaJipaTa pa3HOCTH;
KBaJIpaT U B Ky0 CyMMBI U Pa3HOCTH IBYX " " "
. ® 1ICII0JIb30BaTh TEPMUH "(HOPMYIBI COKPAIIEHHOTO YMHOKEHHUS
BbIpaXeHUI. Pa3iokeHne Ha MHOXUTENU C °

noMoIp0  GopMyn KBajapara CyMMbl U
KBaJpaTa pa3HOCTU. YMHOXEHHE DPA3HOCTH
JBYX BBIpaKEHHH Ha UX cymmy. Paznoxenue

OCYILIECTBIIAATh  Pa3j0KEHUE MHOIOWIEHOB HAa MHOXHTEIN
nyréM  BBIHECEHMS 32  CKOOKM  OOLIero  MHOXKMTEIS,
OpUMEHeHHs  (GOpMyNbl  Pa3HOCTH  KBaJpaToB,  (QOpMyI
COKpAIIEHHOTO YMHOKEHUsI, Coco0a rpynnupoBKH;




pa3HOCTH  KBaJpaToB  Ha  MHOKUTEJIH.
PasnoxxeHne Ha  MHOXWTEIUM CYMMBI U
pazHoct KybOoB. IIpeoOpazoBanme 1eIOTO
BBIPAXKCHUA B MHOT'OYJICH. HpI/IMCHeHI/Ie
pa3IMYHBIX CIIOCOOOB Uil PA3JIOKCHUS Ha
MHOXUTCIIN.

® IPUMEHATh MpeoOpa3oBaHWE MHOTOWICHOB JUI pEIICHUS

pa3IMYHBIX 3aa4 U3 MAaTEMaTUKH, CMEXHBIX IPEIMETOB, U3
peanbHOM NPAKTUKY;
3HAKOMUTBHCS C UICTOPUEHN Pa3BUTUS MAaTEMATHUKHU.

IToBTOpEHUE u
0606menwue. (114.)

[ToBTOpEHNE OCHOBHBIX MOHATHI W METOJOB
Kypca 7 kiacca, 00001ieHne 3HaHHi.

BbIOMpATh, IPUMEHSAThH OLIEHWBATh CIIOCOOBI CPABHEHMSI YHUCEIL,
BBIUMCIICHUM,  MpeoOpa3oBaHMN  BBIPAKEHUI,  peIIeHUs
YpaBHEHUH;

OCYHIECTBJIAATh CaMOKOHTPOJIb  BBIIIOJIHSEMBIX JEUCTBUH U
CaMOIIPOBEPKY pe3yJibTaTa BBIUYMCICHUHN, MPeoOpa3oBaHUM,
IIOCTPOCHN;

pemiatb  3aJa4d = M3 PEANBHOM  JKM3HU, IPUMEHSATH
MaT€MaTHYECKHe 3HaHUs Ui PEIIeHHs 3a1ad W3 JpPYrux
IIPEMETOB;

pemaTh TEKCTOBbIE 3aJjaud, CPaBHUBATh, BBIOMpPATh CHOCOOBI
pEIICHU 3a1a4H.

8 kiaace

(2 yaca B HeJ1eJ110, Bcero 68 yacon)

Ha3Banue pa3nena
(TeMbl)

Kypca (4HCJI0 4acoB)

OcHoOBHOE colep:KaHue

OcHOBHBIE BH/IbI 1eITEJIbHOCTH 00y4A0IIHXCS

[ToBTOpEHUE Kypca
anreOpsl 7 kiacca. (5 4.)

Crenenp C HarypajbHBIM IOKazareiemM u eé
CBOMCTBA; MPpeoOpa3oBaHUe LEIbIX BbIPAKEHHI.
pelieHne JMHEWHbIX ypaBHeHUU. Pemienue
3a/1a4 PU MOMOIIH JTHHEHHBIX YpPaBHEHUH.

AKTYaAJIM3UPOBATb UMCIOIIUECCA 3HAHUA U YMCHUS

BBIINIOJIHATE TPCHUPOBOYHLIC 3aJddHUA, KOPPCKTUPOBATH CBOU
3HAHUA 1 YMCHUA;

OTBCYATb Ha HTOI'OBBIC BOIIPOCBI MW OLCHHUBATL CBOU
JOCTHIKCHHUA.




YpaBHeHust u

JIuneliHOE ypaBHEHME C IBYMs [IEPEMEHHBIMU U

noAOUpaTh MPUMEPHI Tap YHCEIl, SBISIOLUIUXCS pEHICHUEM

HepaBeHcTBa.  Cucremsl | ero rpaduk. JMHENHOIO ypaBHEHUS C IBYMS IEPEMEHHBIMY;
JIMHEHUHBIX ypaBHeHHﬁ. . . HaXOJUTH LEIIBIC PEIICHUA HyTeM Hepe60pa;
(15 4.) TonsTne CHCTEMBI JIMHEHHBIX YpaBHEHUH C BBIPAKATh M3 JMHEWHOTO YPABHEHUS C JBYMs [E€PEMEHHBIMH
JIByMsl nepeMeHHbIMHU. Pemienue  cucrem OJIHY [EPEMEHHYIO Yepe3 APYTYIO;
JIMHEHHBIX YPABHEHUH CIIOCOOOM I10/ICTAHOBKH, CTPOUTL B KOOPAMHATHOM ILIOCKOCTH TrpadMK JIMHEHHOIO
cnocoboM cnoxenus. ['paduueckuii merox YpaBHEHHUS C JBYMSI IEPEMEHHBIMH; IOJIb3YICh IpaduKoM,
pelIeHHUsT CHUCTEM JIMHEWHBIX YpaBHEHUH C IPUBOJUTH PUMEPHI PELLICHUS] YPABHEHMUS,
JIBYMs II€PEMEHHBIMMU. Pemmenue 3a1a4d  C PasiinydaTh napauiCIbHBIC U IICPECCKAOIIHECH MMPAMBIC I10 UX
ITOMOIIBIO CUCTEM JIMHEHHBIX YPaBHEHUH. YPaBHCHH:AM, 5
HCCJIEIOBATh BOIMPOC O KOJMYECTBE PEUICHUI CHUCTEMBI IBYX
JUHEWHBIX  ypaBHEHUHW Ha  OCHOBE  (DYHKIMOHAIHHO-
rpaduueckux rnpeacTaBIeHUil ypaBHEHMUS;
UCIIOJIb30BaTh TpaduyecKuil MeToJ A PpEeUIeHHs CHCTEM
JIMHENHBIX YpaBHEHMI c IBYMS IIEPEMEHHBIMU
(orpaHUYeHHO);
pemarb CHUCTEMbl JBYX JIMHEHHBIX YpaBHEHUH C JByMs
NEPEMEHHBIMH 10JICTAHOBKOM U CIIOKEHUEM;
COCTaBJISITh U pellaTh ypaBHEHHWE WM CUCTEMY YypaBHEHHM
[0 YCIIOBMIO 33a/1a4M, MHTEPIPETUPOBATh B COOTBETCTBHU C
KOHTEKCTOM 3aJ1a4i NOJTY4YE€HHBIH pPe3ysbTarT.
AnreOpanyeckue PanmonanbHble BbIpakeHUs. Anredpanyeckast 3aIllUCBIBATh AJT€OpandecKue BhIPaKEeHUS;
BBIpAKCHUS. npoOb. JlomycTUMBbIE 3HAYEHUS NEPEMEHHBIX B HaXOJMTh 00JacTh NONYCTUMBIX 3HAYEHHH PaLMOHAILHOTO

AnreOpanveckass  JApoOb.
(22 4.)

JIPOOHO-PAIIMOHATIEHBIX BBIPOKCHUSX.
OCHOBHOE CBOWMCTBO JpOOHM, COKpallCHHE
anreOpanvecKux npo0ei, MIPUBEICHUE
anreOpanvecKux npooei K oOuiemy

3HaMmeHarento. ClokeHue U BbIYUTaHue JIPooeit
C OJIMHAKOBBIMHM 3HAMEHATEINSIMU; CIOXKEHHE U
BbIUMTAHUE npobeit C pa3HBIMH
3HAMEHATEJSIMH, YMHOKEHHE npo0eii;
BO3BEZICHUE APOOH B CTEIIEHb; JeleHue ApoOeil.

BBIPAYKEHUS;

BBITIOJIHATH YUCJIOBBIE MOJCTAHOBKH M BBIYHUCISATH 3HAUCHUE
JIpoOH, B TOM YHKCIIe C TOMOIIbIO KalbKYJIsATOPA;
dbopMynupoBaTh OCHOBHOE CBOWCTBO alreOpanueckoi apobu
U MPUMEHATH €ro JUis mpeoOpazoBaHus ApoOei: cokpaiarh
palyoHanbHble JpoOU, TPHUBOIUTH JAPOOb K 3aJlaHHOMY
3HaMEHATeNIo;

BBITIOJTHSATH ICUCTBUSA C allreOpanuecKuMu Jpo0simMu;
BBITIOJIHATH CJIO)KEHUE, BBIUMTAHHUE, YMHOXKEHUE, ICIICHHE U
BO3BEJICHUE B CTENEHb palMOHAIBHBIX JApobel  mpu




[IpeoOpa3oBanue palMOHATBHBIX BBIPAKECHUH.

IloncranoBska BBIPAKECHU I BMECTO
MepEMEHHBIX.
GbyHKIMsA y = k/x (oOpartHas
IPONOPLUOHAIBHOCTD) u ee rpadpux
(rurepboa).

IpeoOpa3oBaHUM  pAallMOHAJIbHBIX BBIPAKEHUM C Yy4eTOM
MopsiJiKa ACMCTBUM;

JIOKa3bIBaTh TOXKAECTBA, COJEPIKAIINE pallMOHaIbHbIE Apo0u;
OPUMEHSTh MpeoO0pa3oBaHMsI BBIPAKEHUN M pELICHUS
3ajay;

BBIpQXaTh  mepeMeHHsle u3  Qopmyn  (dpusznyeckux,
TreOMETPUYECKUX, OTHUCHIBAIONINX OBITOBBIC CUTYAIIHH);
pacro3HaTh PyHKIHIO Y=K/X U e€ rpaduk;

CTpouTh TpaduK QYHKIMU 1O TOYKAM, OIIMCHIBATh CBOMCTBA
¢yHKIMM (OTPaHMUYEHHO); AaHAJW3UpPOBaThb U IOKA3bIBATH
CXEMAaTUYECKU IOJIO)KEHHE Ha KOOPJIUMHATHOW IIOCKOCTH
rpaduka B 3aBUCUMOCTH OT 3HaU€HUs KOAPPUITUEHTA.

Yuciaa ©W  BBEIYUCIECHUS.
Ksanpartusie xopuu. (19

q.)

PanmionanbHple W WppalMOHATBHBIE YHWCIIA;
MHOYXECTBO PAIMOHAIBHBIX YUCEN, CPABHEHUE
palnroHaIbHBIX YJHCel, JIEHCTBHSI c
panMoHaNbHBEIMK uuciaamMu. lIpencraBienue
palMOHAIBHOTO YHCJIa JIECATUYHON JPOOBIO.
PacriozHaBanue  MppanMoOHAIbHBIX  YHUCEIL.

Uppanuonansaocts wmcna V2. JlecsTHuHbIe
NpUOMIKEHUsT  UPpPAlMOHAIbHBIX  YHCElL.
CpaBHeHue MppalMOHAIbHBIX YHCell.
Koneunsle u OeckoHEUHbIE JECATUYHBIC
npo6u. MHOXECTBO JEMCTBUTEIbHBIX YHCEI;
NeCTBUTENbHBIC qrcna KakK
OECKOHEYHbIE JECATUYHBIE IPOOH. B3aUMHO
OJIHO3HAYHOE COOTBETCTBHUE MEeXIy
MHO>KECTBOM NEHCTBUTENBHBIX YHUCENl U
MHOKECTBOM TOYEK KOOPAMHATHOM MPSIMO.
CpaBHeHue JNEHCTBUTEIBbHBIX qrced,
apudmeTnyeckue NeicTBUA c
JNEHCTBUTEIbHBIMU YUCIIAMH.

pa3BUBaTh TMPEJCTABICHUA O YHUCIAX: OT MHOXKECTBa
HaTypaJbHBIX YHCEII 10 MHOKECTBA JIEHCTBUTEIbHBIX YHUCEIT,
03HAKOMHThCSA c BO3MOXHOCTBIO MPEACTaBICHUS
NEWCTBUTEIILHOTO YHCIa Kak OECKOHEYHOM MEeCITUYHOMU
poow, MIPUMEHSTh JECATUYHBIE MIPUOITKEHUS
palMOHAIBHBIX U UPPALMOHAIBHBIX YHCEIT;

n300paxarh JAeUCTBUTEIbHbBIC YHCIAa TOUKAMU KOOPAMHATHOMN
MPSAMOW;

3alKUChIBaTh, CPAaBHUBATh U YIOPSAAOYNBATh JCHCTBUTEIbHbIE
YHUCIIa;

BBIIIOJIHATh, COYETass YCTHbIE M NHUCbMEHHBIE NPHUEMBIL,
apudmeTnyecKkue ACUCTBHUS C palOHAJbHBIMU YHCIAMU;
MPEJICTaBIISTh PAlMOHANIBHBIC YKCIIA IECATUYHON APOObIO;
MOJY4YUTh MPEJACTABICHUE O 3HAYMMOCTU JIEUCTBUTEIbHBIX
YKCeJl B IPAKTUYECKOM EATEIbHOCTU YEJIOBEKA;
dbopMynupoBaTh onpeaencHNe KBaIpaTHOrO KOPHS U3 YHCIa,
apuMeTHUUECKOTO KBAaPATHOTO KOPHS;

MPUMEHATHh ONEPALMI0 W3BJICUCHUS KBAaJIPAaTHOTO KOPHS U3
YHCIia, UCTIONb3Ys IPU HEOOXOAUMOCTH KaJbKYIATOP;
OLICHMBATh KBAJpaTHbIE KOPHU LEJIBIMA YUCIAMH U
JECSITUHUHBIMU IPOOSMU;




KBagparusie KOPHHY; apu(METHICCKHI
KBaJpaTHBIA KOpeHb. YpaBHEHHE BUIA X2 = a.
HaXOXXJICHHE  NPUONMKEHHBIX  3HAYCHHUUN
KBaJpaTHOIrO KOpHs. KBaapaTHbli KOpEeHb H3
IPOU3BENEHUS U ApOoOU; KBaJpaTHBIA KOPEHb
U3 CTEIECHU; BBIHECEHWE MHOXHUTEIS H3-TIOJ
3HaKa KOPHs; BHECEHUE MHOXUTEJS M0J] 3HAK
KOPHS. [TpeobGpazoBanue BBIPKECHHI,
CoZIepKalIUX KBAaJPATHbIE KOPHHU.

®yuxims y=vx v3+/x u ee rpaduk.

[Ipocreiiimie wuppanMoHaIbHBIE YPABHEHUS

VG = aJf(x) =g(x).

e pacrnosHaBaTh QyHKIUIO y=v/X 1 rpaduk HyHKIUH;
e crpouth rpaduk (yHKIHUHU MO TOYKAM, OMHCHIBATH CBOMCTBA

(GyHKIIUY, TTOKa3bIBaTh CXEMATUYECKH MOJI0KEeHUE TpaduKa Ha
KOOPJWHATHOM MJIOCKOCTH;

CpaBHMBaThb W  yINOPSAOYMBATH  PALMOHAIBHBIE U
UppAlMOHANIbHBIE  YHWCJa, 3allCaHHblE C  IOMOIIbIO
KBaJPaTHBIX KOPHEH;
HCCIeI0BaTh YpaBHEHHE X-
npuOnkEHHBIE KOpHU TIpH a > 0;
HCCJIEN0BaTh CBOMCTBA KBAJApPAaTHBIX KOpPHEH, MPOBOIA
YHCIIOBbIE HIKCIEPHUMEHTHI C HCIOJIb30BAHUEM KaJIbKYIISITOpa
(xommbroTEpA);

JOKa3bIBaTh ~ CBOMCTBAa  apU(METHYECKUX  KBaJpaTHBIX
KOpHEH;

MPUMEHSTH UX JUIs TpeoOpa30oBaHUs BhIPAKEHUN;

BBIHOCUTH MHOXHUTENb HW3-TI0J] 3HaKa KOpHS, BHOCHUTH
MHO>KHTENb 10J] 3HaK KOPHS;

BBINOJIHATE IPe0Opa3oBaHUsl BBIP@OKEHUH, COAEPIKAIIMX
KBaJJpaTHbIE KOPHH;

M3y4daTh CHOCOOBI OCBOOOXIEHUS OT HMPPAIMOHAIBHOCTH B
3HaMeHaTeNe Ipoou;

BBIPAKaTh IIEPEMEHHbIE U3 I€OMETPUYECKUX U (PU3NYECKUX
(opmyur;

BBIUUCJIATh 3HaYEHUs BBIPAXKECHUH, COJEPIKALINX KBAaJpaTHbIE
KOPHH, MCIIOJIb3Ysl IPU HEOOXOIUMOCTH TaOJIUIYy KBaJIpaToB
HaTypaJbHbIX YUCEIl, KAIbKYIIATOP;

UCMOJb30BaTh B XOJ€ pelIeHus 3a7ay 3JIeMEHTapHble
IPEJCTaBICHUS, CBSI3aHHbIE C MPUOIKEHHBIMU 3HAYEHUSMU
BEJIMYMH;

3HAaKOMHTbCS C UCTOPHEH pa3BUTUSI MAaTEMaTHKU.

da, HaxXOoJUThb TOYHBIC U

IToBTOpEeHnE
o6oo6menue. (7 4.)

[ToBTOpEeHNE OCHOBHBIX MOHSATHI M METOJOB
KypcoB 7 u 8§ Ki1accoB, 0000IIeH1e 3HAHUH.

BbIOMpPATh, NPUMEHAThb, OLIEHMBATH CIIOCOOBI CpPaBHEHUS
qucell, BBIYUCIIEHUH, TpeoOpa3oBaHUil BEIpAXKEHUH, peleHus
YpaBHEHUM;




OCYILECTBJISATh CAMOKOHTPOJIb BBINOJHSAEMBIX JICUCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BBIUMCICHUN, MPEeoOpa3oBaHUM,
IIOCTPOCHUN;

peumarb  3aJa4d M3  PEaJbHOM  JKU3HH, TMPUMEHSITH
MAaTeMaTUYECKUE 3HAHMS JUIS PEUICHHS 3aJad U3 JPYrux
MPEIMETOB;

peuiaTh TeKCTOBBIC 3a/l1ayd, CPAaBHUBATH, BHIOMPATh CIIOCOOBI
peLICHUS 3aa4uH.

9 kaacc

(2 yaca B HeeJ10, Bcero 68 4acos)

Ha3Banue pa3nena
(Tembl)

Kypca (4HCJI10 4acoB)

OcHoBHOE CoacpiKaHue

OcHOBHBIE BH/IbI AeSITEJIbHOCTH oﬁyqamumxca

[ToBTOpenue. (4u.) [IpeoOpa3oBaHue paloOHaIbHBIX BBIPAKEHUH. ® AKTYaJIM3UPOBATH UMEIOLIUECS 3HAHUS U YMEHUS,
[IpeoOpa3oBanue BBIPAKEHUI, COAEPKAIINX ® BBINOJHATH TPEHUPOBOYHBIE 3aJaHUs, KOPPEKTHPOBATh CBOU
KBaJpaTHbIE KOPHH. Pemenune CHUCTEM SHaHMA 1 YMCHUA,
JIMHEHHBIX yPAaBHEHMI. ® OTBeYaTb Ha UTOrOBbIE BOMPOCHI M OIEHUBATh CBOU
JIOCTHKEHMSI.
YpaBHeHUs u Onpenenenue KBaJpaTHOIO YpaBHEHUS, ® Dacno3HaBaTh KBAJIPATHBIE YPABHEHUS;
HEpaBEHCTBA. HEIOJIHbIE KBa/IpaTHbIE YpaBHEHHUSI. ® 3anuchIBaTh GOpPMyTy KOPHEH KBaJPaTHOTO ypaBHEHHS;
KBanpaTHbie ypaBHEHUS. KonndecTBo KOpHEH KBaApaTHOrO ypaBHEHUS B ® pelaTb KBaJpaTHbIC YpaBHCHUS — ITOJHBIC U HEIIOJIHbIC,
(22 4.) 3aBUCHMOCTH OT €ro AUCKpUMHHAHTa. Pemenne ® IPOBOJUTE  ITPOCTCHMIINC  HMCCICIOBaHMA  KBaJpaTHBIX
KBaJIpaTHBIX ypaBHEHHI 1o ¢opmyse. Pemienue ypaBHCHHN,
. ® pelarh ypaBHEHHUsI, CBOASIIMECS K KBAJPATHBIM, C TIOMOIIIbIO
YpaBHEHUHM, CBOJAUIMXCA K  KBaJpaTHBIM. P Yp 1A, CBOMAIM Ap ’ o
npeoOpa3oBaHuii;
Pemienne 3amay ¢ NOMOUIBIO  KBaJIpaTHBIX
. . e HalbmoAaTh W aHAIM3UPOBATh CBS3b MEXKAY KOPHIMH H
ypaBHenuil. Teopema Buera. [logbop xopHeit ¢ .
B e K03 uUIMEeHTaMH KBaJJpaTHOTO YPaBHEHUS,
UCII0JIb30BaHuEM TeopeMbl Buera. KBanpaTHbie o (OPMYIHPOBATH TEOpeMy BHETa, a TAKKe OOPATHYIO
YPaBHCHHS € TIapAMETPOM. TeopeMy, IPHUMEHSATh 3TH TEOPEMBI JUTs PEIIICHNUS 3a/1a4;
® pemaTh TEKCTOBbIE 3a7aydl aireOpanyeckuM CHOCOOOM:

Pemienne npoOHO-pallMOHANIBHBIX YpPaBHEHUH.

HEePEXOUTh OT CIOBECHON (OPMYIMPOBKH YCIOBHS 33/1a4M K




Pemrenne 3amay ¢ NOMOIIBIO PalMOHAIBHBIX

anredpandecko MoAeIu MyTEM COCTaBICHHS YpaBHEHMUS],

YPaBHEHUI Ha JBUKEHHE, COBMECTHYIO padoTy ® pelaTh COCTABJICHHOE YPAaBHECHMUE,
¥ [IOKYIIKH. ® UHTEPIPETUPOBATH PE3YJbTAT;
® 3HAKOMMTHCS C UCTOPUEHN pa3BUTHUS aIreOpsbl.
YpaBHeHUs | YucnoBele HEpPAaBEHCTBA W MX CBOMCTBA. e (opMyaupoBaTh CBOMCTBA YUCIIOBBIX HEPABECHCTB,
HEpaBEHCTBA. OObeMHEHHE U [EPECEUEHUE  YUCIOBBIX WIUTIOCTPUPOBATh UX HAa KOOPJMHATHOW IPSMOM, JOKa3bIBaTh
Hepasenctna. (18 4.) MHOKECTB. YUucnoBeie MIPOMEXYTKH. anredpanvecKu;
OGbeQMHEHHE ¥ IEPeCeUeHHe  UHCIIOBBIX ® JI0Ka3bIBaTh HEPABEHCTBA HA OCHOBE OIPENIEICHHS YUCIOBOTO
IPOMEKYTKOB. ~ HEPAaBEHCTBO €  OJHOI HCpaBCHCTBA,
mepeMenHoi, JIHHEHHME HEPABCHCTRA ¢ OHOM ® TPUMEHATH CBOMCTBAa HEPABEHCTB B XOJI€ PEILEHUS 3aJ]ay; B
mepevemEOd ¥ Wx  pememme. CHCTEMS TOM YHCJIE JUIsl OLIEHKU 3HAYEHUsI BHIPAKEHUS; }
. . . ® OOBSACHATH, YTO SBIISETCS pPEUICHHMEM HEpPaBEHCTBA C OJHOU
JIMHCHHDIX HCPABCHCTB € OMHOM TICPEMCHHOM 1 MEPEMEHHON U YTO 3HAYUT PEIINTh HEPABEHCTBO;
ux . PeIICHHC. Hsobpaxenue  pemeHns ® pemarh JIMHEHHBIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM,
JIMHCHHOTO  HCPABCHCTBA M MX CHCTCM  Ha 1300paXkaTh PEIIEHNE HEPABEHCTBA HA YUCIIOBOM IPSAMOIA;
4HCIIOBON HPSMOM. ® [IPUMEHSTH P PEIICHUU HEPABEHCTB CBOMCTBA HEPABEHCTB;
® pemaThb CHUCTEMbl JIMHEWHBIX HEPABEHCTB, H300paxarhb
pEelIeHHE CUCTEMbl HEPABEHCTB Ha YMCJIOBOM MPSMOM;
® pemarh JABOMHBIC HEPABEHCTBA.
Uucna wu  BbruucieHus. | [lpuOGmmkéHHoe 3HaYeHHE BEIUYUHBI, TOUHOCTD ® OOBSACHATH TMOHATHS NPUOMMKEHHOE 3HAUY€HHWE U €ro
[Ipubmmkénnoe 3Hadyenue | npubmmkeHus. Okpyrienue uucen. llpukunka TOYHOCTD,
BEJIMYHUHBL. (2 4.) u OLICHKA pe3ylIbTaToOB BBIUUCIICHUI. ® HCIOJB30BAaTh pasHble  (OPMBI  3alMCH  NPUOIMIKCHHBIX
IMorpemHxocTs NPUOIMKEHUS. 3HAYCHHUI;
® aHAIM3HMPOBATh U JEJIaTh BBIBOJBI O TOUHOCTH MPUOIHKEHUS
JICACTBUTENILHOTO YUCIIA MIPU PELICHUH 3a/1a4;
® BBHIUKCIATH a0CONMIOTHYIO W OTHOCHUTENBHYIO IOTPEIIHOCTH
MPUOJIMKCHHUS;
® OKpYIJISTh JCHCTBUTEIBHBIE YHUCIA, BBINOJHATh IPUKHUAKY

pe3yibTaTra 3HAYEHUH YHCIOBBIX

BBIPAXKCHUM.

BBI‘IHCHCHPlﬁ, OLICHKY




Yucna ©W  BBIYMCIIEHUA.
Cremeun c LEJTBIM
IOKa3aTeJieM.

(10 u.)

Crenensb ¢ 1enbiM nokaszateneMm. CraHgapTHas
3aIUCh YHCIIa. Pasmepnl 00BEKTOB
OKpYXarolero Mupa (0T 3JeMEHTapHBIX YaCTHI]
JI0 KOCMHUYECKHX OOBEKTOB), JUIMTEIHHOCTH
IPOIECCOB B OKpykawmeM mupe. CBoiicTBa
CTEIEHH C I[EJIBIM IIOKA3aTEICM.

dbopMynupoBaTh CTENEHU C  LEJIbIM
MOKa3aTeseMm;

HaxXOJIUTh 3HAYEHMsI BBIPAKEHUH, COJEpP)KAIIUX CTENEHb C
LEJIBIM OTPHUIATEIHHBIM ITOKA3aTEIIEM;
NPEICTABISITh  3aIUCh  OOJILIIUX U
CTaHJapTHOM BH/JIC;
CpaBHHBaTh  4YHUCIAa H
HCII0JIb30BanueM ctenenu 10;
WCIIOJIb30BaTh 3alMCh YWCEI B CTAHJAPTHOM BHJE IS
BBIpOXXEHUSI pPa3MEepOB OOBEKTOB, JUTUTEIILHOCTH MPOIIECCOB B
OKpYXKaIoIleM MHPE;

dbopmynMpoBaTh, 3amUChIBAaTh B CHUMBOJIMUECKOH ¢dopme u
WJUTFOCTPUPOBATh TPUMEpPAMH CBOMCTBA CTETEHH C IIEJIBIM
MOoKa3aTeseMm;

NPUMEHATh  CBOWCTBA CTEMEHW JUIA  MPEeoOpa3oBaHUs
BBIpXEHUH, COJIEPIKAIUX CTETICHH C IIEJIBIM TTOKa3aTeseM;
BBITIOJTHATh ~ JIGWCTBHSI C  YHCJIaMH, 3allMCAaHHBIMH B
CTaHJAapTHOM BHJAE (YMHOXKEHHE, [eJIeHHE, BO3BEICHUE B
CTETICHB ).

oIpezieieHUe

MaJIbIX  YHCEII B

BCINYUHBI, 3alIMCaHHBbIC C

OyHKIWY. OcCHOBHEIE
HOHATHS. YucnoBbie

¢dbysakuu. (7 4.)

[TonsTue byHKINA. O6mactpb
OTpENeeHusT W MHOXKECTBO  3HAa4YCHUH
¢dbyakuun. CrnocoOsl 3ananus Gynakumii. ['paduk
¢byaknun.  CBoiicTBa GbyHKIUH, 170'¢
oToOpakeHue Ha rpaduke.

YreHne © MOCTpOEHUE TpaPuKOB (QYHKIIHM.
[Tpumepsl rpadukoB GYHKIHIH, OTpajkaroNIMX
peasbHbIE MPOIECcChl. (YHKIINHU, OTHCHIBAIOIINE
OpsMyl0 ¥ OOpaTHYK HPOTOPIIHOHATIbHBIC
3aBUCHUMOCTH, UX TpaduKu. QyHKIHH y=x2,

y=x3, y=v/x, y=k/x, y=IxI.

OTIEPUPOBATh TOHATHAMH: (YHKIHUS, OOJACTh OIpEIeICHUS

dbyHKIIMK, 00J1aCTh 3HAUYCHUNM (DYHKIIUH, 3HAYCHHE apryMEHTa,

3HauYeHUE (PYHKIIHH;

BBIUUCIIATh 3HaueHUs (QDyHKIWH, 3a7aHHBIX (hopmyrnamu (Tpu

HEOO0XOIMMOCTH HCIIOJIb30BATh KAJIBKYIISTOD);

COCTaBJISITh TAOIHIIBI 3HAYCHUN (DYHKITHH;

CTPOMTH MO TOYKaM rpaduku GyHKIUN (OTpaHUYEHHO);

OTIMCBHIBATh CBOWCTBA (DYHKIIMM HAa OCHOBE €€ rpaduveckoro

NPE/ICTABJICHUS;

ONHUCHIBATh CBOIMCTBA deMeHTapHBIX (GyHKIMIL: y=kx+b, y=x?,
y=x, y=vx, y=k/x, y=Ixl;

HAXOJIUTh C MOMOIIIbIO Tpaduka PyHKIIMKM 3HAYCHUE OJHOU U3

paccMaTpuBaeMbIX ~ BEIUYMH IO  3HAYEHHUIO  JIPYrou

(mpuOAM3UTETBHO);




B HECJIOKHBIX CIlydasiX BbIpakaTh (HOPMYIION 3aBUCHMOCTD
MEX/y BEIHYMHAMU;

pacrmo3HaBaTh BHIBI H3y4aeMbIX (YHKIHH, COMOCTABISATH
CXEMAaTHYECKH IOJIOKECHUE Ha KOOPAWHATHOW IUIOCKOCTH
rpaduxoB GpyHKumil Buaa: y=kx+b, y=x?, y=x3, y=VXx,
y=k/x, y=|x| ¢ coorBeTcTBYIOMIEIH DOPMYIIOIL;

UCIIONb30BaTh  (DYHKIMOHAIBHYIO  TEPMHHOJOTHIO |
CHMBOJIHKY;

WCCIIEIOBATh MPUMEPHI TPA(HKOB, OTPAKAMOMIMX pPeaTbHbIC
TIPOIIECCHI U SIBIICHUS,

IPUBOJUTH MPUMEPHI MPOIECCOB W SIBICHUN C 3aJaHHBIMU
CBOMCTBaMU,

3HAKOMHUTBCS ~ C  TIOHATHEM  HENpPEpPBIBHOW  (yHKIWH;
paccMaTpuBaTh MPHUMEPBI KYCOYHO 3aaHHBIX (YHKIINH;

[ToBTOpEHUE
0606mIenHue. (5 4.)

[ToBTOpEHNE OCHOBHBIX MMOHATHI W METOJIOB
KypcoB 7, 8 u 9 kiaccoB, 00001IeHIE 3HAHUT.

BbIOMpaTh, TNPUMEHATh, OLEHUBATh CIIOCOOBI CpaBHEHUs
YHCcell, BBIYUCIIEHUH, MpeoOpa3oBaHuil BhIPAXKEHUH, PEIICHUs
YpaBHEHUH;

OCYILIECTBIIAITh CAMOKOHTPOJIb  BBINOJIHAEMBIX JACUCTBHH U
CaMOITPOBEPKY pe3yJbTaTa BBIYHCICHUM, MPeoOpa30BaHUA,
MOCTPOEHUN;

pemate  3aJa4d M3 PEANbHOM  JKU3HHM, IIPUMEHSATH
MaTEMaTUYECKUE 3HAHMA JUId PEIICHUs 3aJad U3 JIPYTHX
IIPEIMETOB;

pelaTh TEKCTOBBIE 3a/lauM, CPaBHUBATh, BBIOMPATH CHOCOOBI
pELICHU 3a1a4H.

10 kaacce

(2 yaca B HeJ1eJ110, Bcero 68 yacon)

Ha3Banue pa3gena
(Tembl)

Kypca (4MCJ10 4acoB)

OcHOBHOE co/lep:KaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4ar0IMXCst




[ToBTOpenue. (3 4.)

Pewrenne ypaBHEHUN U HEPABEHCTB.
[IpeoOpazoBaHue BEIpaXKEHHIA, COACPIKALIIX
CTEIEHb C LEBIM II0KA3aTEIIEM.

AKTYAJIM3UPOBATH UMCIOIIUCCA 3HAHUA U YMCHU
BBIIIOJIHATE TPCHUPOBOYHBIC 3a/IaHUA, KOPPECKTUPOBATH CBOU
3HAHUS U YMCHUA,

OTBCYATb Ha HUTOTOBBIC BOIIPOCBI MW OLCHHBATHL CBOU
JOCTHIKCHHUA.

Anrebpandeckue
BbIpakeHus. KBaapaTHbIN
TPEXWICH.

(3 4.)

KBagpartuslii Tpéxunen. Pasznoxenue
KBaapaTHOIO TpéX‘-IJIGHa Ha MHOXHUTCIIN.

pacrio3HaBaTh KBaJpaTHBIM TPEXWIEH, HAXOIUTh KOPHHU
KBaJPaTHOIO TPEXUYJICHA, YCTAHABJIMBATh BO3MOXKHOCTb €r0
pas3JIoKEHUsI HA MHOKHUTEIH;

pacKiagplBaTh HAa MHOXUTENIM KBAaJIPATHBIA TPEXWIEH C
HEOTPULIATEIILHBIM JUCKPUMHHAHTOM;

IIPUMEHATh  PA3JIOKEHUE KBAJIPaTHOIO TPEXWICHA s
peoOpa3oBaHysl pallMOHAIbHbBIX BHIPAYKEHUH.

Oyuknun. KBagparnunas
¢byHkms (8 4.)

KBagparnunas byHKIMS, e€ rpaduk u
cBoiicTBa. [lapabGoa, KOOpAMHATHI BEPUINHBI
mapadoJIbl, 0Cb CHMMETPHH TTapadOoJIbL.
Crenennble QyHKIUU C HATYpAIbHBIMU
nokasaresnsiMu 2 U 3, ux rpaduku U CBOMCTBa.
I'paduaeckoe pernieHne ypaBHEHHIA.

® AaHAJIM3UPOBATH U  TPUMCHATb

pacro3HaBaTh KBaJpaTUUHYIO (QYHKIIHIO IO GopMyIie;
HCCJIEIOBATh U ONKCHIBaTh CBOKWCTBA (QYHKIIMHU y=ax” rpu a >0
u npu a < 0 u pyHknui y=ax2+n u y=a(x-m)2;

CTPOUTH u n300paxarhb CXEMAaTHYECKHU rpaduku
KBaJPaTHYHBIX (YHKIUH, 3a1aHHBIX (opMyllaMH BUIa y=ax?,
y=ax’+tn, y=a(x-m)?, y=a(x-m)>+n ¢ TOMOMBIO MAOIOHOB
napaboJibl;

BBISBJISITH U 000011aTh 0COOCHHOCTH Tpaduika KBaIpaTHIHOU
byHKIIMN Y = ax2 + bx + c;

OTpeNeNaATh KOOPAMHATHI BEpPUIMHBI Mapaboiibl, OCh €€
CUMMETpPUH, HAIpaBIICHUE BETBEIl;

cTpouTh rpaduk QyHKIMH, 3aaHHON (DOpMysIOH BUa y = ax2
+bx +¢;

OPUBOJUTH TMPUMEPbl KBAaAPATUYHBIX 3aBUCUMOCTEH U3
peabHOM JKU3HH, (DU3UKHU, TEOMETPHH;

pacrosHaBath (yHKIHIO y=ax°;

OOBSACHATH PACIOJIOKEHHE Ha KOOPAUHATHON IIJIOCKOCTH
rpaduka;

UCIO0JIb30BaTh (PYHKIIMOHAIBHO-TpadUUYEeCcKie MpeCcTaBlIeHUs
JUISL peLIeHNs U UCCIIeJOBAHUS YpaBHEHUI];

CBOMCTBA H3YYCHHBIX




GyHKIUH [UIS UX TOCTPOCHUSL.

YpaBHeHUs JIuneiiHoe ypaBHeHMe. PenieHue ypaBHEHWI, ® OIpEIeATh CTEIEHb LEI0r0 ypaBHEHUS,
HEPaBEHCTBA. CBOIIIMXCA K JiMHENMHbIM.  KBaaparHoe ® pacro3HaBaTh LeJbIe U APOOHBIC YpaBHEHHUS,
. YpaBHEHHE. Pemienue ypaBHeHHfI, CBOJISIIIIUXCS ® pcmarhb JIMHECHHEIC H KBaApaTHBIC YpPAaBHCHUA, YpaBHCHMHA,
VpaBHeHUsT C  OJHOU K KBaipaTHBIM. BHKBAJpATHBIC yPABHEHHS. CBOJSILITMECS K HHUM, NPOCTEHIINE IpOOHO-palliOHATbHBIC
nepeMeHHoH. (8 4.) o o ABHCHUS,
[Ipumepsl peleHuss ypaBHEHUW TpeTbed W yp ’ . .
ucTBSpTOll  cTemcHEH  DANIONCHHEM  Ha ® pellaTh YPaBHEHUS TPEThEN U YETBEPTOU CTENEHU C MIOMOIIBIO
pa30KEeHUsT Ha MHOXUTEIW W BBEJCHHS BCIOMOTATEIIbHBIX
MHOXUTENH. Permenune apoOHO-parimoOHAIBHBIX .
. NEpPEeMEHHbIX (METOJl 3aMEHbl NEPEMEHHOM), B YacTHOCTHU
ypaBHeHUH. PemeHne  TEKCTOBBIX  3ajad pEIIATS GHKBANPATHEIC YPABHCHH
IreOpanteCcKiM METOLOM. ® pemarh JIpOOHO-pAIlMOHATBHBIE YpPaBHEHUS, CBOAS HX K
LEJIBIM YPABHEHUSM C MOCIEAYIOMEN NPOBEPKON KOPHEH;
® HaxoJWUTh OOJACTh JAOMYCTHUMBIX 3HAYEHUW TIEPEMEHHOU B
JIpOOHO-PAIIMOHATIFHOM YPaBHEHUH, COTJACOBBIBATH KOPHH
ypaBHeHus ¢ O/13;
® [pejiaraTh BO3MOYKHBIE CITOCOOBI PEIICHUsT TEKCTOBBIX 3a7a4,
obcyxgaTb HMX U peuaTb TEKCTOBBIE 3aJayd  Pa3HbIMU
croco0amu;
® 3HAKOMHUTHCS C UCTOPUEN pa3BUTUS MATEMATHKHU.
YpaBHeHUs u KBagparHble HEpaBEHCTBA U UX PELICHHE. ® YuUTaTh, 3aluChIBaTh,  IOHUMATh, WHTEPIPETUPOBATH
HEpABEHCTBA. HEPaBEHCTBA; MCMOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO;
KBanpaTHsie PemeHne REpaBeHCTE METOL0M HHTEPBATIOB. ® BBINOJIHATH MpeoOpa3oBaHUsI HEPABEHCTB, MCIOJB30BATH IS
HepaBeHcTBa. (6 1.) npeoOpa3oBaHus CB?ﬁCTBa YUCJIOBBIX HEPABEHCTB;
® Dacrno3HaBATh JIMHEWHBIE U KBAJIpaTHbIC HEPABEHCTBA;
® pemiaTh KBaJpaTHbIE HEPAaBEHCTBA, UCIOJb3ys TIpaduyeckue
IIPE/ICTABIICHHUS;
® pemaTh KBaJIpaTHbIE HEPABEHCTBA U HEPaBEHCTBa Ooliee
BBICOKOM CTENIEHU METOJIOM UHTEPBAJIOB;
[ ]

peuiatb CHUCTCMBbI
HCPABCHCTBO,

HCPABCHCTB, BKIIIOYAOMIUX KBaApPATHOC

® oOcCBaMBaThb MW IIPUMCHATH HCpPAaBCHCTBA IIpU PCIICHUU

pa3InYHbIX 3aJa4, B
IMMPAKTUKO-OPUCHTHPOBAHHBIX.

TOM qucCie




YpaBHeHust
HEPABEHCTBA.

Cucrembl ypaBHeHUil. (6

q.)

VYpaBHEHHE C JBYMs IIEPEMEHHBIMH U €r0
rpaduk. Cucrema AByX JIMHEHHBIX YpaBHEHHM
C JBYMSA IIEPEMEHHBIMH M €€ pEIICHHUE.
Pemrenne cucreM IByX ypaBHEHUH, OJHO W3
KOTOPBIX JIMHEWHOE, a Jpyroe — BTOPOM
CTEICHU. I'paduueckas MHTEpIpeTausl
CUCTEMBI YPAaBHEHUH C JBYMS NEPEMEHHBIMH.
Pemenne TekCTOBBIX 3ajad anreOpanyecKuM
CIIOCOOOM.

OCBaMBaThb WU IPUMEHATHh NPUEMBI PELICHUS CUCTEMBI IBYX
JIMHEVHBIX YPAaBHEHHH C JIByMs NEPEMEHHBIMU M CHCTEMBI
JIBYX YpaBHEHUW, B KOTOPBIX OJIHO YPaBHEHUE HE SIBJISETCA
JIMHECUHBIM;

UCII0JIb30BaTh (DYHKIIMOHATBHO-TpauuecKue mpecTaBICHUs
JUISL pELIEHUS] U UCCIIENOBAHUS YPABHEHUI U CUCTEM;
aHAJIM3UPOBATh TEKCTHI 3aj]ad, peliaTh UX alredpanuecKum
crocoOoOM: TEpPeXOauTh OT CJIOBECHOW (HOPMYIUPOBKH
YCIOBHSl  3a/ladyd K  alre0panuecko MOJenu  MyTeéM
COCTaBJICHUS CHCTEMbl YPABHEHHMI; pEIIaTh COCTABJICHHYIO
CHCTEMY YPaBHEHUI; HHTEPIPETUPOBATH PE3YyJbTaT;
3HAKOMUTHCS C UCTOPUEN Pa3BUTUS MATEMATUKHU

YpaBHeHuUst u
HEpaBEHCTBA.

HepaBenctBa ¢ nByms
MepeMEeHHbIMU (2 4.)

I'padmueckas uHTeprperanys HEPaBEHCTB H
CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMHU.

UMETh TIPEACTaBJICHHE 00 M300paKEeHWHW Ha KOOPJAMHATHOU
MJIOCKOCTH MHOXKECTBA pEIIEHUH HEpPaBEeHCTBA C JABYMS
MePEMEHHBIMU C TIOMOIIBIO0 PUMEPOB HAa TOTOBBIX PUCYHKAX.

YuciaoBbie
IOCJIENOBATEILHOCTH.
(20 49.)

TlousiTie  YHCIIOBOM  HIOCJIEAOBATEIHLHOCTH.
3ananue MOCJIEI0BATENILHOCTH
peKyppeHTHOM popmysoil u dhopmynoit
N-TOYICHA. Apudmernueckas "
reoMeTpuyueckas MHporpeccuu. (GopMyasl N-ro
yjieHa apuMeTHyecKoil U TEeOMEeTPUUYECKOM
OpOrpeccuii, CyMMbI TMEpPBBIX N  YJICHOB.
N3obpaxenne WieHOB apu(PMETHUYECKON U
F€OMETPUYECKOM TMPOrpeccuil TOYKaMH Ha
KOOPJIMHATHON  TUIOCKOCTH. JIMHEHHBIH U
AKCIIOHEHITAIbHBIH pocT. CrnoxHsie
MPOLIEHTHIL.

OCBaMBaTh M MPUMEHITh MHACKCHBIE 0003HAYEHUS, CTPOUTD
peyeBbI€ BHICKA3bIBAHMS C MCIIOJIB30BaHUEM TEPMHHOJIOTHH,
CBSI3aHHOMH C MOHSTHEM IIOCIIEI0BATEIHLHOCTH;
aHaJIM3UpOBaTh (POpPMyNy N-TO YjeHa TMOCIEIOBATEIHHOCTH
WIH PEKyppeHTHYIO (GOopMyly W  BBIUMCIATH  YJICHBI
MOCJIeIOBATEIILHOCTEH, 3aJaHHBIX ATUMHU (HOPMYIaMu;
YCTaHaBJIMBATh 3aKOHOMEPHOCTh B MOCTPOEHUH
MOCIIEIOBATEIbHOCTH, €CJIM BBIMUCAHBI TEPBbIE HECKOJIBKO
e€ 4JICHOB;

pacrmo3HaBaTh  apu(METUYECKYI0 M  TEOMETPHYECKYIO
MIPOTPECCUU TIPH Pa3HBIX CIIOCO0AX 3aaHMS;

pemars 3aJa4d C MCMHOJb30BaHUEM (OPMYyT N-ro 4jieHa
apuMeTUYeCKOil M TeOMETPUYECKON MPOTPECCHil, CyMMBbI
IIEPBBIX N YJICHOB;

n300pakaTh WIEHBI IMOCIIEJIOBATEILHOCTH TOYKAMH Ha
KOOPJIMHATHOMN TUIOCKOCTH (OTPaHUYEHHO);




paccMaTpuBaTh IPUMEPBI  NPOLIECCOB U SABJICHUWA U3
peanbHOM  KU3HM, WUIIOCTPUPYIOIIME HU3MEHEHUE B
apuMEeTHUECKON  MPOTPECCHH, B r€OMETPUYECKOMN
IIPOTPECCUU;

pemars 3a7a4H, CBSI3aHHBIE Cc YUCJIOBBIMU
IIOCJIEIOBATEILHOCTAMY, B TOM 4YHCJIE 33J1a4d U3 PEajbHOMN
JKU3HH;

pelIaTh 3a1a4u Ha CI0KHBIE POLIEHTHI, B TOM YUCJIE 3aJa4H
13 peajJbHOM MPAKTUKHU (C UCTIOJIb30BAHUEM KAJBKYIISITOPA);
3HAKOMUTHCS C ICTOPUEN Pa3BUTUS MATEMATHKU.

[ToBTOpEHME,
00o01enue,

cCUCTEMATHU3alUs 3HAHUI.

(12 4.)

Uucna w BeUMCIEHUs (3aluch, CpaBHEHUE,
NEeHUCTBUS C  JCUCTBUTEIILHBIMH  YHCIIAMHU,
YUCIOBas TMpsAMasi; MPOLEHTbI, OTHOUICHHS,
MPOTIOPIIMU;  OKPYIJICHWE,  MPUOIMKEHUE,
OIICHKA; pelienre TEKCTOBBIX 3a7a4
apupMeTHIECKUM CocoOoM).

ONICpUpPOBATH TMOHATUAMU. MHOKCECTBO, IMOJMHOXKCCTBO,
orcpal HaJl MHOXCECTBaAMU,

HCIIOJTh30BaTh TpaduuecKkoe MPeICTaBICHUEe MHOKECTB ISt
OnHrcCaHus pPE€ajlbHBIX IPOLCCCOB U 5[BJ'I€HI/II>1, IIpu pCUHICHUHA
3a/1a4 U3 JIPYyrux y4eOHBIX MPEIMETOB;

AKTYAJIIM3UpOBaTh TEPMHUHOJIOTMIO W OCHOBHBIC HCfICTBHSI,
CBA3aHHBIE C YHCIAMH: HATypalbHOE YHCIIO, MPOCTOE H
COCTaBHOE 4YHUCNA, JEIMMOCTh HATypallbHbIX  4HCEN,
NpU3HAKK JIEJIMMOCTH, 1€J0€ YHUCJIO0, MOAYJAb YHcia,
OObIKHOBEHHasi M JECATUYHAs ApoOH, CTaHIAPTHBIM BUA
4yucia, apupMeTHIecKuil KBaJpaTHIN KOPEHb;

BBITIOJIHATH ACWCTBUSI, CPABHUBATH U YIOPSIOUMBATH YUCIIA,
MPEJICTABIISTh YUCIIAa HA KOOPIMHATHOM MPSIMON, OKPYIJISTh
YHUCIIa;

BBITMOJIHATH MPUKUJIKY U OLIEHKY Pe3yJIbTaTa BIUMCICHUN;
peliaTh TEKCTOBBIE 3aJ]a4l apU(PMETHUECKUM CIIOCOO0M;
pemiath MpakTUYeCKue 3a7aud, COJeprKallhe MPOIEHTHI,
JOJIM, YacTH, BBIPAXKAIOUIUE 3aBUCUMOCTH: CKOpPOCTb—
BpPEMS—PACCTOSIHUE, 1IeHa —KOJIMYECTBO — CTOMMOCTD,
00BEM pabOThI — BpeMs — MPOU3BOIUTENLHOCTD TPYAA;
pa3buparh peanbHbIe KU3HEHHbBIC CUTYaIluH,
dbopMynupoBaTh HMX Ha S3bIKE MaTEeMaTHKH, HAaXOJUTh
penieHue, PUMEHSIS MaTeMaTUYECKU anmapar,




MHTEPIIPETUPOBATH PE3YJIbTaT.

Anrebpanyeckue BBIPAKCHUS
(mpeobOpazoBanue areOpandecKux
BBIPKCHUH, IOMYCTUMBIC 3HAYCHU).

ONEPUPOBATH MOHSATUSMU: CTEIECHb C LIEJBbIM MOKA3aTEJIeM,
apu@MeTUyecKuil  KBaJpaTHbI  KOpPEHb, MHOT'OUJIEH,
anreOpandeckast ApoOb, TOKIECTBO;

BBITIOJIHATH OCHOBHBIC JICUCTBUS: BBINOJHATH PacuéThl IO
dbopmynam, npeoOpa3oBLIBATH 1esbie,
JIpOOHO-pallMOHANIbHBIE  BBIPQKEHUST U BBIPAXKEHUS C
KOPHSIMH, pEaJTN30BbIBATh pA3JIOKEHHUE MHOTOWIEHA Ha
MHOXUTEIM, B TOM YHCIE C HCIOJb30BaHUEM (QopMyi
Pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMBI U Pa3HOCTH,
HaxOJIUTh JOMYCTHUMBbIE 3HAYCHHUS TEPEMEHHBIX IS
JTPOOHO-PAIMOHATFHBIX BRIPAKECHHH, KOPHEH.

VYpaBHEHHs, HEPaBEHCTBA M HMX CHCTEMBI
(MeTonpl pelieHus, pelleHue 3adad  Mpu
MIOMOIIY YPaBHEHUH U CUCTEM YpaBHEHUI)

OIICpUPOBATH TNOHATHUAMU: YpaBHCHHUEC, KOPCHb YpaBHCHMH,
CTCTICHh YPaBHCHHS, JIMHEHHOE HEPAaBEHCTBO, KBAJPATHOE
HEPAaBEHCTBO, CHCTEMa YPaBHCHHM, CHUCTeMa HEPaBEHCTB,
PaBHOCHIIbHBIC TIPe0Opa3OBaHUS;

aKTyaJIH3MpOBaTh OCHOBHBIE METOJIbI PEIICHUS YPaBHECHUH,
HEPaBEHCTB U UX CHCTEM;

penaTh TEKCTOBBIE 337]a4H alITeOpandecKuM CIIoCOO0M.

OyHKIMK (IOCTPOEHUE, CBOWCTBA M3YYCHHBIX
GbyHKIMI; Tpaduyeckoe pelieHne ypaBHeHU! 1
UX CHCTEM).

ONEPUPOBATh TMOHATUAMH: GYHKIUSA, Tpaduk GyHKINHU,
Hy1d  (QYHKIHH,  TPOMEKYTKA  3HAKOMOCTOSIHCTBA,
NPOMEXYTKA BO3pacTaHusi, yObIBaHWs, HawOoOJbIIee U
HaMMEHBIIICE 3HAYCHUST PYHKIUH;

aHAJIM3UPOBaTh,  CpPaBHHBATh,  OIMUCHIBATH  CBOWCTBA
GyHKIMIA, CTPOUTH UX TpaduKy;

OTIEPUPOBATh TOHATUSAMH: MPsAMasi MPOMOPIHOHAIBLHOCTS,
oOpaTHasi MPONOPIMOHAIBLHOCTh, JIMHEHHAS  (QYHKIIHS,
KBajpatuyHas GyHKIMs, napadona, runepooa;
UCTOJIb30BaTh TpauKH Ui  OINPEJICICHUS  CBOMCTB,
MPOIIECCOB U 3aBUCHUMOCTEH, IJIs pelIeHUs 3a1a4 U3 APYrux
yueOHBIX MPEAMETOB U PEabHOM KU3HU;

MOJETUPOBATH C IOMOIIBIO TPaKOB pPeaTbHbIC MPOILIECCHI




U SIBJICHUS,
® BpIpakaTh POpMyJIaMH 3aBHCUMOCTU MEKIY BETUYNHAMH.

KanennapHO-TeMaaneCKoe IJIAHUPOBAHHE .

Auredpa 7 kinacc(3uaca B Helles110)

Tema ypoka

OcHOBHOe copepKaHue

OCHOBHbIe BUAbI AeATe/IbHOCTU
obyualowmxca

IloBTOpeHue 44

JlecTBus ¢ AECATUIHBIMU
TPOOSMH.

JleticTBus ¢ 0OBIKHOBEHHBIMH
IpoOsIMHU.

[Iponopuuu ¥ MPOUEHTHI.

Pewrenue ypaBHeHUN.

Hcroprst BOHUKHOBEHUS alIreOphl,
npeaMeT  W3Y4YeHHUs  anreOphl.
Myxamen 6eH Myca anb-Xope3mu.
[loBTOpeHne mno TemaMm Kypca
MaTeMaTHUKH 5-6 KJIaCCOB:
JNEUCTBUSI €  palMOHAIbLHBIMH
YUCIaMH, TPHU3HAKH JIEJTUMOCTH,
MPOTIOPITMH, TPOIEHTH. PemieHue
OCHOBHBIX  3a7a4 Ha  Jpoow,
MPOIICHTHl M3 PEATbHOM MPAKTHUKH.
Peanbubie 3aBucumoctu. [lpamas u
oOpaTtHas MpONOPIUOHATBHOCTH.

MOJIy4aTh 3HAHHUS 00 WCTOPHHM BO3HHKHOBCHUS
anreOpbl W TpeaAMeTe H3y4YeHHsl anredphl, O
Huocdante, o Myxamene Oen Myca anb-
Xopesmu;

CHUCTEeMaTH3UpOBaTh W oOOOTamarh 3HAHUS 00
OOBIKHOBEHHBIX U JACCSITHYHBIX IPOOSX;
CpaBHHUBATh U yHNopsI04MBaTh npoou,
npeoOpazoBbIBas npu HEO0OXOIMMOCTH
IIECITUYHBIE npoou B OOBLIKHOBEHHEIE,
OOBIKHOBEHHBIE B JIECSITUYHBIE, B YaCTHOCTH B
OECKOHEYHYIO JIECATUYHYIO JPOOB;

MPUMEHSTh pa3HOOOpa3Hble CIIOCOOBI U MPUEMBI
BBIUMCIICHUSI 3HAUEHUN JPOOHBIX BBIpAXKEHU,
COJIep)KalUX OOBIKHOBEHHBIE U JIECSITUYHBIC
Ipobu:  3aMeHATh  NOpu  HEOOXOAMMOCTH
JECSITUUHYIO IpoOb OOBIKHOBEHHOM u
OOBIKHOBEHHYIO JECSITUYHOM, MIPUBOIUTH
BbIpaKeHue K (opme, Hamboree ymoOHOW st
BBIUMCIICHUH,  MpeoOpa3oBbIBaTh  JAPOOHBIE
BBIDOKEHUST HA  YMHOXKEHHE U JIeJICHHE
JNECSITUUHBIX ApoOel K NEHCTBUSIM C IENBIMH




YHUCIAMU;

OIEpUPOBATH NOHATHUEM '"YMCIOBOE BBIpAXKEHHUE':
aHAJTM3UPOBATh  BBIPAKEHHS,  PaclO3HABATh
YHUCIOBbIE  BBIPAKEHUS; HAXOIAWTh 3HAUYCHUS
YHUCIOBBIX BBIpAKEHHH C y4ETOM  MOpsAKa
JICHCTBHI,

pemaTb  3aJa4d  HA  YacTH, HPOICHTHI,
NPOTNOPIHHY, HA HAXOXKACHUE APOOH (MIPOICHTA)
OT BEJIMYMHBI M BEJIMYMHBI N0 €€ apodu
(npouieHty), npobu  (mporeHTa), KOTOPBIi
COCTaBJISIET OJTHA BEJTMYUHA OT JPYTrOW;
NPUBOJINTH, pa3OMpaTh, OICHUBATH pPa3IMYHBIC
peIIeHMsI, 3aITUCH PEIICHUI TeKCTOBBIX 3a/1a4;
pacrio3HaBaTh M OOBSICHATH, ONUPAsCh Ha
OTIpE/ICTICHUs, TPSIMO TPOTIOPIUOHATBHBIE U
0o0paTHO  MPONMOPIHOHAIBHBIE  3aBUCHMOCTH
MEX]Ty BEIMIHMHAMU; TIPUBOUTH IPUMEPHI STHX
3aBUCHUMOCTEH W3 PEaJbHOr0 MHUpA, U3 APYTrUX
y4eOHBIX MPEIMETOB;

peliaTh MPakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M Ha
IpoOu, TPOIEHTHI, TpsIMyl0 U OoOpaTHYIO
PONOPUHUOHATIEHOCTH, TPOHOPIUH.

BbipakeHusi, TOKIecTBa,
YPaBHeHUs 224

YwucoBelie BBIPpAXKCHUS.

Yucnossie BbIPa’XCHHA

BLIpa)KeHI/IH C IICPCMCHHBIMU.

BLIpa)KeHI/IH C IICPCMCHHBIMU.

© ® N o 9

o |k W e

CpaBHeHUs 3HaYEHUN BBIPAKEHUI

DykBeHHbIE  BBIpQKCHHUS WM
BBIDQKCHUSI C  NEPEMEHHBIMHU.
JlomycTimblie 3HAYCHUS
NIEPEMCHHBIX. DopmMyIIbL.
[IpeobpazoBanue OYKBEHHBIX

BBIPQ)KEHUH, pacKpbITHE CKOOOK M
IIPUBE/ICHUE 10JTOOHBIX

OBJAJIeTh adreOpanvyeckoil TEPMUHOJOTHUEH U
CUMBOJIUKOW, TPUMEHAT, €€ B Ipolecce
OCBOCHHUSA y4eOHOTO MaTepHana;

HAaXOAWTh 3HAYCHHUS OYKBEHHBIX BBIPAKEHUN
IIPY 33/IaHHBIX 3HAYCHUSIX OYKB;

BBITIOJTHATH BBIYUCIICHUS TIO (hopmyIiam;
dbopMynupoBaTh ~ CBOWCTBAa  CIOXEHUS  H
YMHOXKEHUS yucen (mepemecTUTENHHOE,




10. CpaBHEHHS 3HAUCHUH BBIpaKCHHUI cllaracMBbIX. coyeTaTeabHOE, pacHpeacIuTeIbHOe, CBOMCTBA,
6
: - _ - CBA3aHHbBIC C HYJIEM U €IUHMIIEH), 3aMChIBAaTh UX
11. 7 CpoiicTBa AEWCTBUI HAJ YUCIIAMHU. B BHjIe POPMYIT;
12. CpoiicTBa AEWCTBUI HaJ YUCIAMH. TPUMCHATD (opmynsr 1A panMOHATH3ALMK
8. BBIUKCIICHUI;
13. Toxnectsa. COCTaBJISATH (POPMYITy YETHOTO YKCIa U HOpMYITy
9. HEYETHOTO YMCiIa, YUCIIa, KPATHOTO IaHHOMY;
14. ToxnecTBeHHbIE TIPEO0OpPa3OBaHUS OOBACHATH MOHATHE TOWKIECTBA;
10 BBIPAKCHUMH. BBITIOJTHATh ~ TOXKICCTBEHHBIE  MPeoOpa3oBaHUs
LENbIX BBIPAKEHUN C MEpEMEHHbIMU Ha OCHOBE
15. ToxnecTBeHHble MpeoOpa3zoBaHUL .
. CBOWCTB CIIOKEHHSI U YMHOXEHHUS: TPUBOJIUTH
11 BBIPAAKCHHH. NoJ00HbIE  cJaraeMble, pacKpbelBaTb CKOOKH,
16 nepesl KOTOPbIMU 3HAK «IUTIOC», 3HAK «MHUHYCH,
MHOXHUTEJIb;
KonTponbras pabota Ne 1. MPUMEHATH TOKICCTBEHHbIE npeoOpazoBaHus A
YOPOIIEHUS BBIPKEHUH C TIEPEMEHHBIMU;
MPOBOAMUTH J0Ka3aTeIbCTBO TOXKJECTB Pa3HbIMU
12 crocobami.
17. 13 YpaBHEHHE U €r0 KOPHU. YpaBHeHHE W €ro  KOpHH. OTIEpUPOBATH TMOHATUSIMU: YHUCIOBOE DPABEHCTBO,
18 — — JluHeitHoe ypaBHEHHE C OJHOM ypaBHEHHUE C OJHOM TIEPEMEHHOH, KOpPEHb
) Jlumeimoe }:paBHeHHe C oaHon nepeMeHHo. Pemenune 3amady ¢ YPaBHCHH:A, PAaBHOCUJIBHOC YPABHCHHUC;,
14 MEPEMCHHOH. [OMOILBIO YPABHEHHUIA. IPOBEPSTh, SIBISCTCS JHM KOHKPETHOE YHCIIO
19 TIHHeHHO® yPABHEHHS ¢ OXHOR KOpHEM ypaBHEHHs; OOBSCHATh, 4YTO 3HAYUT
' . PELINTH YpaBHEHUE,
MepeMeHHO I .
15 dbopMynupoBaTb M NPUMEHSATH  CBOMCTBa
20. JInneiHO€E ypaBHEHHE C OJHOM YPpaBHEHUA,
TepeMEeHHOII. 06’551(5H5ITB, KaKoe  ypaBHEHME  HA3bIBACTCS
16 JUHEHHBIM; paclo3HaBaTh JTUHEWHOE ypaBHEHHE,
21. JluneitHOe ypaBHEHHE C OJHOMN ONpEeNeNaTh  KOJIMYEeCTBO  KOpHEH,  cmocod
TIEPEMEHHOM. peuienys;
17 peliath ypaBHEHHS BUJA aXx=b MpU pa3IUYHBIX
22. Pemenue 3anau ¢ momo1sko

18

YpaBHEHUH

3HAYEHUSX a U b, a TAK)KE HECIIOKHBIE JINHEIHbIE
YPaBHEHHUs C OJHOM NEPEMEHHOM, CBOISIINECS K




23.

Pemrenue 3aga4 ¢ IoOMOIIBIO
YpaBHEHUI

HHM, IMPUMCHSA IpaBujia nepexoga oT
HCXOOHOI'0 YpPaBHCHHUA K PABHOCUIIBHOMY CMY

19 0oJiee MPOCTOTO BUJIA;
24. Pemenue 3aj1a4 ¢ OMOIIBIO COCTaBJIATh W pPEHIaTh ypaBHEHHE IO YCIOBHIO
20 ypaBHCHUU 3a/la4yd, HHTEPIPETHPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3a/Ia49¥ TOJTYICHHBIN Pe3yIbTar.
25. Pemenue 3amau
21
26. KonTtponeHas padora Ne2
22
Oyuxnunlly
27. 1 Urto Takoe QpyHKIHS. Koopaunara TOYkM Ha MIpsAMOM. n300paxaTb Ha KOOPAMHATHOM MNpsSMOM TOYKH,
28 . B — Paccrosinue MEXY TBYMSI COOTBETCTBYIOIIHE 3aJaHHBIM KOOPAUHATAM;
. BIYUCIICHUE 3HAYCHH KITAH TT . . )
CJICHUE 3HA4C yHKIT Y TOYKAMH KOOPIMHATHOH TIPSIMOIL. OTIePUPOBATH TTOHSTHUSIMU: KOOpJIMHATHAs
opmyrie.
2 opmy. [MpssMoyronbHas cucreMa IIJIOCKOCTh, NMPSAMOYTOJbHAs CUCTEMA KOOPJMHAT,
= KOOPAWHATHI TOUKH, a0CITcca, OpANHATA;
29. Brruncnenue 3HaueHnii pyHKIuy mo KOOpAMHAT Ha IIJIOCKOCTH. P » ADCIHCCa, O ’
o ToHsTHE GYHKIHMA. BEMMHCTCHHE OTMEUYaTh B KOOPJWHATHOW TUIOCKOCTH TOYKH ITO
opmyrie. .
3 pMYy. sHaseHyi GyHKIME 1o (hopMyIe 3aJaHHBIM ~ KOOpAMHATaM; CTPOHMTh Trpaduku
M HECIIOKHBIX 3aBUCUMOCTEH 3aJJaHHBIX
30. 4 I'padux dyHKumm. I'papuxk  dysxiuu.  JluHeiinas , ’
- . - hopmynamu;
31. . I'paduk GpyHKIHN Gynkuns n eé rpapux. llpamas OIepHUpPOBaTh TOHATHAMH: (GYHKIHSA, TpaduK
5 : T ———————— IpONOPHHOHATEHOCTS. Yrenue GyHkmuK; rpadMK 3aBUCHMMOCTH, apryMeHT
' 6 p potopL rpagukos PCaJIbHBIX ¢dbyHkMK,  3HadeHue  QyHKOMH,  0O0JACTh
3aBucumMoctei. ['paduk KLU :
33 TIpsAMas MPOTOPIHOHATEHOCTS. paduk yHKIMK Y OmpezeneHus byHKINY; _ oBnajesath
7. = |x|. (bYHKIIMOHATIHHON TEPMHHOJIOTHEHH;
34. Jluneiinas GyHkuus u e€ rpaduk. paccMaTtpuBaTh CrOCOOBI  3agaHus  (QYHKIUU
3 8. T _ (bopmyma, Tabmuma, TpaduK); TPUMEHSTH,
: g | T HHenHat bynxims u e€ rpadu. U3y4aTh IIPEMMYIIECTBA, HMHTEPIPETUPOBATE
= " rpaduuecKuii crnoco0 MpeaCcTaBlICHHs U aHATH3a
36. Jluneitnast QyHKIus U e€ rpaduk. pad o p ﬂ“
10 pa3Ho00pa3HOM )KU3HEHHOW UH(OpMaIny;
37. pabotath ¢ TpadUUECKUMHU H300paKECHUSIMH,
KouTponbHas paGota Ne3 TaOMUIlaMH, OCBaWBAaTh AITOPUTM BOCIPHUSATHS
rpapuueckux 0ObEKTOB;
11 COCTAaBJIATH TAOMUIIBI 3HAUYCHUN QYHKIUI;




UCTIOJIb30BATh HOBBIE TEPMUHBI B
MaTeMaTH4YeCKON peuyd U (QYHKIHOHAIBHYIO
CHUMBOJIMKY JJIsI 3a1UCH (PaKTOB;

BBIUUCIIATH 10 (OopMylie 3HaYCHHE (QYHKIUH 10
3aJJaHHOMY apT'yMEHTY U 3Hau€HHE apryMeHTa Io
3aJJaHHOMY 3HAUCHUIO (PYHKIIHH;

HaXOJIUTh 3HAueHHEe (YHKIUHU TIO H3BECTHOMY
3HAYEHUIO apTyMEHTa U peliaTh 00paTHYIO 3a/1a4y
1o rpa@uky GyHKIUY;

CTpOUTH rpapuKu QYHKIUI MO TOUKAM;
IPUMEHSTh HOJTyYeHHBIE 3HAHUS TSt
UHTEPHpETallMA  TPAPUUECKOTO  HM300pakeHUs
peanbHBIX 3aBUCUMOCTEN;

OTIEpUPOBATh TIOHSATHEM JIMHEWHas (QYHKIHS,
rpaduk JIuHeHHON QyHKIUY (TpsMas);
pacrno3HaBaTh JUHEHHYI0 QyHKIUIO Yy = kX + b,
OTHMCHIBATh €€ CBOIMCTBA B 3aBUCUMOCTH OT
3HauYeHUH K03 duimeHToB k u b;

OTIEPUPOBATH TOHATHEM YIJIOBOH KOX(PQPHUIIMEHT
npsiMoii (Tpaduka TMHEHHON QYHKINN);

CTpouTh  Trpaduku  JUHEHHOW  (YHKIIUH,
byakumn y = |x|;

IPUBOAUTH IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEH B
peanbHbIX IIPOLeccax U SIBICHUSX.

paccMaTpuBaTh  YacTHbIE Cilydyad JIMHEHHOMH
GyHKIIMU U UX TpaduKy;

UCClIeIoBaTh CBOMCTBA (YHKIMH 1O (opMmyse u
1o rpaduky;

CTpOUTh Trpaduku JUHEHHBIX GQYHKIOUH BHIa
y=kx+b, y=b, y=kx;

pacrio3HaBaTh NPSMYI HPONOPLUOHATIBHOCTH I10
dopmyre u rpaduky;

IPUBOJNUTH NPUMEPHI JIMHEHHBIX 3aBUCUMOCTEH B




peanbHBIX MpoIeccax U SIBICHUSX;
uccieoBaTh Kak BimseT kodpduuument k Ha

pacriosio)kenue  rpagpuka B KOOPAMHATHOH
IVIOCKOCTH U Ha B3aMMHOE IIOJIOXKEHHE JBYX
rpauKoB;

HaxXOJMTh TOYKY II€PECEUEHUsi JBYX TIpauKOB
JIMHEHUHBIX byHKUM rpaduuecku u
AHAJIUTUYECKHU.

Crenenb ¢ HATYPaJIbHBIM
nokasarejem 154

38. OmnpenerieHne CTETICHH C
1 HaTypaJIbHBIM TIOKa3aTelIeM.
39. OnpefelieHre CTETICHH C
5 HaTypaJIbHBIM TIOKa3aTelIeM.
40. VYMHOKEHNE U [NEJIEHNE CTEIICHEN.
3.
41]. VYMHOKEHUE U [NEJIEHUE CTEIIECHEN.
4,
42. 5 YMHOXKEHUE U IEJIEHAE CTEIICHEN.
43. Bo3Benenue B crenens
5 MIPOU3BEICHUS U CTCIICHH.
44, Bo3Benenue B crenens
- MIPOU3BEACHUS U CTCIICHH
45, Bo3Benenue B creneHn
MIPOU3BEICHUS U CTCIICHH.
8.
46. 9 OJHOYJIEH U €ro CTaHJAPTHBIN BUI.
47. 10 YMHOX€EHHE OTHOYICHOB.

Omnpenenenue CTETeHU C
HATypaTbHBIM IOKa3aTeJIeM.
VYMHOXEHNE U ACICHUE CTEIICHEH.
BO3BEJICHUE B CTEIEHb
HpOI/I3Be)IeHI/I${ 158 CTCIICHU.

OnHOuleH MW €ro CraHAapTHBIN
BUJ. YMHOXEHHE OJHOYICHOB.
BO3BE/ICHUE OJIHOYJICHA B CTEIEHb.
byskmm  y=x%, y=xX* W WuX
rpaduKkH.

MPUBOJUTh YMCIOBbIE U OyKBEHHBIE NPUMEPHI
CTCIICHN C HaTypaJbHbBIM II0Ka3aTeJIeM,
OOBACHSS 3HAYEHWs OCHOBAHWUSA CTEIEHU U
IIoKa3aTeirst CTCIICHH, HaXO0IUTh 3HAYCHUSA
crereneii Buma a" (a— ar000€ parMoHaAIBLHOE
YHUCII0, N— HATypaJIbHOE YHCIIO);

BBIYKCIISITh 3HAUCHHE BhIpOKEHUH BUaa a", Tie n -
HaTYpaJIbHOE YUCIIO TTPH JFOOBIX a;

HAXOJIUTh 3HAUCHHS BBIPAKCHUH, COJEPIKAIINX
CTCTIEHb C HATypaJbHBIM IOKa3aTelieM, II0
MOPAZIKY JE€UCTBU;

(bopMynHUpOBaTh, 3aNKCHIBATh B CHMBOJHYCCKOM
dopMe u OOOCHOBBIBATH CBOWCTBA CTCIICHH
(YMHOXEHHE M JICJICHUE CTETICHEH, BO3BEJCHUE B
CTETICHb TIPOM3BE/ICHUS U CTCIICHN);

PUMEHSTh CBOMCTBa CTETICHH TSt
npeoOpa30BaHusl BRIPAKCHUN M BBIYUCICHHM, JUIS
BBCJICHUS TTOHSATHUS HYJICBOW CTETICHU YUCIIA;
OTIEPUPOBATH TIOHSATHEM «OJIHOUICHY,
pacro3HaBaTh OJIHOYICH u OJTHOYJICH
CTaHJIAPTHOTO BHJA, NPUBOJUTH OJHOWICH K




Bo3spenenue ogHouIeHA B CTEIICHD

CTaHJapTHOMY BUIY;

® BLIIOJIHATE YMHOXKEHHUE OJTHOYJICHOB u
48. YMHO)EHUE OJTHOUJICHOB. BO3BEICHHE OJHOUWICHA B CTEIICHD,
1 Bo3Benenue oiHOWIEHA B CTEIICHD ® NPUMEHSATH paHee TMOJyYeHHBbIE 3HAHUA O
49, VMHOKEHUE OTHOWICHOB. CBOMCTBAX CTCHCHH.
12 Bo3penenue ogHo4YICHA B CTCIICHD.
50. dyuxuun y=x?, y = x° 1 ux
13 rpaduku.
ol. ®ynxuum y=x?, y = X° 1 ux
14 rpaduku.
52. KonTpomnbHas pabota Ne4
15
Muoroujennl 194
53. MHOro4JeH 1 €ero cTaHaapTHBIN BU/I. MHoOrouneH M €ro CcraHJapTHBIN ® pacrno3HaBaTh MHOTOWICH u MHOTOWICH
1 — Bua. CnokeHWe W BBIUYHTAHHE CTaHAAapTHOTO BHUA,
54. 2 MHuorounes u ero cTaHIapTHBIN BHIL. MHOTOUJICHOB. VMHOKEHHE ® [IPUBOJUTH MHOIOUJIEH K CTAHJAPTHOMY BUIY;
55, P OJTHOUTICHA Ha MHOLOWICH. ® OmpeesITh CTENEHh MHOTOWICHA,
MHOFOWICHOB. BEIHECEHHE OGIIEr0 MHOXKUTENS 33 ® BLIIOJHATE npeoOpa3oBaHUs LIEJIOTO
3. CKOBKI. Y MHOKCHIC MHOIOWICHA BBIDQXCHUSI B MHOTOWICH  IPHUBEACHUEM
56. CroxeHue " BEIUUTAHUE Ha MHOTOUIEH. PasjioskeHne HOI[O6HBIX cj1ara€MbIX, paCKpbITUEM CKO6OK;
® BLIOJHATE HOXKEHHE  OJHOYJIEHa  Ha
4. MHOTOIEHOP MHOTOHIICHA Ha MHOKHITCIH MHOTOWIEH HyMMHoroqneHa }IIIa MHOTOYJIEH,
57. CnosxeHue U BEIYUTaHHUE CI0COOOM IPYNITHPOBKH. NpUMEHATh  (OpMYJBI  KBagpaTta CyMMBbI |
5 MHOT'OYWIEHOB. KBaJipaTa pa3HOCTH;
. [
58. VYMHOXEHNE OTHOYJIeHA Ha
MHOTOYIEH.
6.
59. VYMHOXEHNE OTHOYJIEHA Ha

MHOTOYJICH.




60.

YMHOXEHUE OJHOYIEHA HA
MHOTOYWIEH.

8.
61. Briaecenune o01ero MHOKUTENA 3a
CKOOKHU.
9.
62. BriHecenne 001ero MHOKHUTENA 3a
CKOOKHU.
10
63. Brinecenune o0mero MHOXHUTEIA 3a
CKOOKH.
11
64. KontponsHas padora Ne5
12
65. VMHOXEHHE MHOTOUJIEHA HA
MHOTOYJIEH.
13
66. VMHOXEHME MHOTOUJIEHA HA
MHOTOYJIEH.
14
67. VYMHOKEHNE MHOTOWIEHA Ha
MHOTOYJIEH.
15
68. Pasinoxenne MHOrowieHa Ha
MHOKUTENN CIIOCOOOM
TPYIITHPOBKH.
16
69. Pasinoxenne MHOrowieHa Ha
MHOYKUTEIN CII0CO00OM
TPYIITUPOBKH.
17
70. Pasinoxenne MHOrowieHa Ha

18

MHOKHUTEIH CII0cOO0M
IPYINIUPOBKH.




71. KonTtposnsnas padota Ne 6.
19
DopMyJIbI COKPALIEHHOT'0
YMHOKeHU
72. Bo3sBenenue B kBagpar u B Ky0
CYMMBI U Pa3HOCTHU ABYX
BBIPAXKCHUM.
1.
73. Bo3Benenue B kBazpar u B Ky0 Bo3Beznenue B kBajipaT U B KyO CyMMBbI ® JICIOJIB30BaTh TEPMUH "(hopmyIibt
CYMMBI M Pa3HOCTH JIBYX ¥ Pa3HOCTH JIBYX BBIPAKEHHIA. COKpAIIEHHOTO yMHOKEHUS"
5 BBIPAXKECHUI. Pa3znoxeHne Ha MHOXKUTENH C ® OCYHICCTBJIATH PA3JIOKCHUE MHOTOWICHOB Ha
= : = - OMOIIBIO GOPMYIT KBajpaTa CyMMBI 1 MHOXKUTENM IyTéM BBIHECEHUS 32 CKOOKH
. 03BEJICHUE B KB/IPAT U B K
| Ap y KBA/PaTa Pa3sHOCTH. Y MHOJKEHHE 00IIIero MHOXKUTENSI, MNPUMEHEHUS (boPMynLI
CYMMBI U Pa3HOCTH JIB .
yM pv JBYX PAZHOCTH ABYX BHPAKEHHH Ha FX pa3sHOCTH KBaIpaToB, (OPMYI COKpAIIEHHOTO
BBIpaKCHUH. YMHOEHHS, CTI0CO0a TPYNITHPOBKH;
3 cymMmy. PaznosxkeHnue pazHOCTH
: ® [IPUMEHATh NpeoOpa3oBaHUE MHOTOWICHOB IS
KBaJ[paTOB Ha MHOKHTEJIH.
75. BosBeznenue B KBaJpat u B Ky0 P p pelIeHusl pas3lInYHBIX 337ad W3 MaTeMaTHKH,
CYMMBI M Pa3HOCTH IBYX a3II0’KCHUE Ha MHOMKHTEIIN CYMMBI I CMEKHBIX TIPEJIMETOB, M3 PEATbHOH MPAKTHKH;
4 | BPIPKCHHH. pasnocT Kybos. IIpeobpasoanne 3HAKOMHTHCS C MCTOPHEH PA3BUTUS MATEMATHKH.
: LIEJIOTO BBIPAXKEHUSI B MHOTOYJICH.
76. Pasnoxenne Ha MHOKHUTENH C [TpuMeHeHne Pa3IHYHBIX CIOCOO0B
NOMOILBIO (POPMYIT KBAIPATa CYMMBI U1 pa3JIokKEHNs Ha MHOKHTEIIH.
U KBajjpaTa pa3HOCTH.
5.
77. Paznoxenne Ha MHOKUTENHU C
MOMOIIIBIO0 (POpMyIT KBajipaTta CyMMBbI
U KBajlpaTa pa3HOCTH.
6.
78. PaznoxxeHne Ha MHOKUTENH C
MOMOIIBIO0 (hopMyIT KBajipaTa CyMMbI
7 U KBajjpaTa pa3HOCTH.
79. 8.| YMHOX€EHNE Pa3HOCTH ABYX




BBIPAKECHUIN HA UX CYMMY.

80. YMHOXEHHE Pa3HOCTHU ABYX
9 BBIPAKECHUIN HA UX CYMMY.
81. YMHOKEHHE Pa3HOCTHU ABYX
BBIPOKEHUH HA UX CYMMY.
10
82. PazniokeHne pa3HOCTH KBAIpaToB Ha
MHOKHUTEITH.
11
83. Paznoxenne pasHOCTH KBaJpaTOB Ha
MHOKHUTEITH.
12
84. Paznoxenne pasHOCTH KBaJpaTOB Ha
MHOKHUTEITH.
13
85. PaznoxeHre Ha MHOKUTEIN CYMMBI
Y Pa3HOCTH KyOOB
14
86. Paznosxenne Ha MHOKUTEN CYMMBI
Y Pa3HOCTH KyOOB
15
87. Kontponbras padorta Ne 7.
16
88. [IpeoOpazoBanue 11€710T0
BBIPKCHUS B MHOTOYJICH.
17
89. [IpeoOpazoBanue 11€710T0
BBIPKCHUS B MHOTOYJICH.
18
90. [IpeoOpazoBanue 11€710T0
BBIPXCHUS B MHOTOYJICH.
19
91. 20 IlpumeHeHHe pa3IMUHBIX CIIOCOOOB




JJIA PA3JIOKCHUA Ha MHOKUTCIIN.

92. [IpumeHeHne pa3aMuHbIX CLIOCOO0B
IUTSL Pa3NIOXKEHUsI HA MHOYKHTEIIH.
2]
93. [IpumeHeHue pa3aMuHbIX CLIOCOO0B
IUTSL PA3NIOKEHMs] HA MHOYKHTEIH.
22,
94, [IpumeHeHue pa3aMuHbIX CIOCOO0B
23 IUTSL Pa3NIOKEHMS] HA MHOYKHTEIH.
95. KonTponsnas padora Ne 8
24
IToBTOpEeHUE74
96. OnHOYJICHBI 1 MHOTOWICHBI. [ToBTOpEHNE OCHOBHBIX MOHITUN H BBIOMpATh, TPHUMEHATh OIICHHBATH CIIOCOOBI
L METOJIOB Kypca 7 Kjacca, CpaBHEHUS 4UCell, BBIYMCJICHHH,
97. PopmyIbI COKpAIIEHHOTO 0600IICHIE 3HAHMIL. npeoOpa3zoBaHHuii BBIPAKEHUIA, peleHus
9 YMHOKCHHA YpaBHEHUU;
98, A OCYIECTBIIAT,  CAMOKOHTPOIL  BBIMOTHAEMBIX
OEHCTBUII U CcaMOINpOBEpKYy  pe3ylibTara
09. 4.| CTeneHb ¢ HATYpPAIbHBIM BBIYUCIICHUH, TPe0Opa3oBaHmi, MOCTPOCHHIA;
OKA3aTENEM 1 €& CBONCTBA peliaTh 3a7a4u U3 peaibHOM KU3HU, TPUMEHSATh
MaTeMaTHYeCKUe 3HAHUS JUIs pelleHus 3a7a4 U3
100 5.| [IpeoOpazoBanue LeabIx JIPYTUX IPEIMETOB;
BBIPaKEHUH. pemiatb  TEKCTOBBIE  3aJauyd, CpPaBHUBATb,
BBIOMpATh CIOCOOBI PEIICHUS 3aJaUH.
101 6.| Pemrenue TMHEHHBIX YpaBHEHUH.
102 7.| Pemenue 3a1a4 npy NoMouu

JMHEWHBIX YpaBHEHUN




Auareopa 8 kinacc(3uaca B Hees10)

Tema ypoka

OcHOBHOe cogepXKaHue

OcHOBHble BUAbI AeATeNbHOCTU obyyalowmxca

IHoBTOpeHue 44

CreneHs ¢ HaTypalIbHBIM
IOKazaTelieM U €€ CBOMCTBA

[IpeobpazoBanue MENBIX
BBIPAKEHUI.

Pemrenne nuHeNHbBIX ypaBHEHUM.

Pemenue 3aga4 npu noMouu
JINHENHBIX YpaBHCHUHN

Crenenb c HaTypaJIbHbIM
rmokaszareieM H© ©€  CBOMCTBA;
npeoOpazoBaHue LIETTBIX

BBIPDQKECHUI. PEIICHHE JMHEHHBIX
ypaBHeHUH. Pemenue 3agad mnpu
ITOMOIIIY JINHEWHBIX YPABHEHUM.

AKTYaJIM3NUPOBATH UMCIOIITUECCA 3HAHWUA U YMCHUA
BBITTIOJIHATH TPECHUPOBOYHEBIC 3aaHus,
KOPPEKTUPOBATH CBOU 3HAHUA U YMCHUS
OTBCYATh HA MTOTOBBIC BOIIPOCHI MU OLCHHBATH
CBOHU JOCTHUXKCHUS.

JIuHeiiHOe ypaBHeHHe C IBYyMSI
NnepeMeHHbIMM U MX cUcTeMbl 144

JIuneitHoe ypaBHEHUE C IBYMS
MIepEeMEHHBIMU

JIuneiiHOE ypaBHEHUE C IBYMS
IIEPEMEHHBIMU

I'pacduk nuHeitHOTO ypaBHEHUS C
JBYMsI TIEPEMEHHBIMU

I'padux nuHEHHOTO YpaBHEHUS C

JluneitHoe ypaBHEHUE C JABYMS
NEPEMEHHBIMH U €ro rpaduk.

IMoustue CUCTEMBI JIMHENHBIX
yYpaBHEHUH C IByMsl IEPEMEHHBIMU.
Pemenne CUCTEM JIMHEWHBIX
ypaBHEHUH cnocoooM

IIOJICTAHOBKH, CIIOCOOOM CIIOKEHMS.
I'papuueckuit  meTon  peuieHus

noAOUpPaTh MPHUMEPHI Map YHCEN, SIBISIFOIIMXCS
pellleHneM JIMHEHMHOTO YpaBHEHHS C JBYMs
MIePEMEHHBIMU;

HAXOJWTh LIETIbIEC PELIeHUs MyTEM nepedopa;
BBIp&)KaTh M3 JMHEWHOTO YpaBHEHHSI C JABYMS
MEPEeMEHHBIMH  OJIHy  IEPEMEHHYI0  uepe3
APYTYIO;

CTPOUTh B KOOPJAWHATHOM IIOCKOCTU Tpaduk
JUHEWHOTO YPaBHEHHMS C JIBYMsI IEPEMEHHBIMU;




ABYMA IICPEMCHHBIMU

CUCTEM JIMHEWHBIX YPAaBHEHUU C

HOJIB3YACh TpaUKOM, TPHBOJUTH IMPUMEPHI

9 — — IBYMsI TIEPEMEHHBIMH. PerieHue pellIeHNs YpaBHEHUS;
: 5.| CucTembl JIMHEHHBIX YpaBHEHUI C 3a7a9 ¢ TIOMOIIBIO  CHCTEM pasIuuarh NapajuieibHbIE U INEPECEKAIONIMECS
FIBYM TIEPEMEHIBIMH JVHENHBIX YPABHEHUH. HPAMBIC IO HX YPABHCHHAM,
HCCJIEI0BaTh BOIIPOC O KOJMYECTBE pEIICHUN
10. 6.| Croco6 moIcTaHOBKH A poc © P
CUCTEMBI JBYX JIMHCHHBIX YPaBHCHHWI HA OCHOBE
11. 7.| Cnoco6 noacranoBku (yHKIMOHAJIBHO-TPAQUUECKUX MPEICTABJICHUN
YpaBHEHHS;
12. 8.| Crocob croxeHus UCII0JIb30BaTh I'papuuecKuil METO AJIsl PeIIeHUs
CHUCTEM JIMHEHHEIX aBHEHMN C  JOBYyMd
13. 9.| Crroco0 ciioxeHust M . ™
MIEPEMEHHBIMH (OTPaHUYEHHO);
14. 10 PerneHne 3a1a4 ¢ TOMOIIBIO CHCTEM pelIaTh CUCTeMBI JIBYX JIMHEHHBIX YPABHCHHM C
ypasHeHuii JBYMsI ~ TIEpEMEHHBIMH  IIOJICTAHOBKOH |
CIIOKEHHEM;
15. 11} Pemenue 3a1a4 ¢ MOMOLIbIO CUCTEM COCTaBJIAATh U pelIaTh YPABHEHHUE WJIM CHCTEMY
YpaBHCHHIA ypaBHEHUH o YCIIOBHIO 3aJIauH,
UHTEPIPETHPOBAaTh B COOTBETCTBHH  C
16. 12 Pemrenne 3a7at ¢ MOMOIIBIO CHCTEM KOHTEKCTOM 3a/Ia4M IMOJTYICHHBIN Pe3yIbTar.
yYpaBHEHUH
17. 13| Pemenue 3a1a4 ¢ MOMOIIbIO CUCTEM
YpaBHEHUH
18. 14 KontponbHas padota Nel o Teme
«CucTeMbl JIMHEHHBIX YPAaBHEHUI
PaunonaabHbie apodu 274
(y4eOHUK 8 Ki1acca)
19. 1. | PannoHanpHbIe BEIpAXKEHUS PannonanbHbie BBIPAKEHUSL. 3aMUChIBATh alreOpanyecKre BhIPaKEHHUS;
20 5T Aurebpanyeckast Ipo0k. HAaXOAWTh O0JacTh JOMYCTUMBIX 3HAUYCHUUN
. .| PaninoHanbHbIe BBIpasKEHUS .
1 p Homyctumele 3HAYCHUSA PallHOHAILHOTO BBIPAKCHUA,
21. 3.| OcHOBHOE CBOKCTBO IpOOH. IIEPEMEHHBIX B IPOGHO- BBIIIOJIHATE ~ YUCJIOBBIE  IIOJCTAHOBKH M




Coxpamienue apooeit

22. 4.| OcHOBHOE CBOWCTBO JIpOOH.
Coxpamienue apooeit

23. 5.| CrnoxeHue u BBIYUTaHUE APOOEH C
OJIMHAKOBLIMH 3HAMEHATEIISIMHU

24, 6.| CroskeHHE U BBIUUTAHHE IPOOCH ¢
OJIMHAKOBLIMH 3HAMEHATEIISIMHU

25. 7.| CnoxxeHue u BBIYUTaHUE APOOEi C
pa3HBIMU 3HAMCHATEIISIMU

26. 8.| CnoskeHHe U BBIYUTAHHE JIPOOCH ¢
pa3HBIMU 3HAMCHATEIISIMU

27. 9.| CnoskeHHE U BBIYUTAHHE JIPOOCH ¢
pa3HBIMU 3HAMCHATEIISIMU

28. 10 CnoxeHue u BEIYUTAaHHE ApoOeH ¢
Pa3HBIMU 3HAMCHATEIISIMHU

29. 11} KontponsHas padoTta Ne 2 1o Teme
«CloXeHHe U BBIYUTaHUE ApoOeii»

30. 12 Ymuoxenue npo6eit. Bospenenue
IpoOH B CTEIICHb

31. 13 YmHuoxenue npobeii. BosBenenue
JIpoOu B CTEIICHb

32. 14 Ymuoxenue apooOeii. BosBenenue
IpoOu B cTENEHb

33. 15/ Ymuoxkenue apoGeii. Bo3senenue

paluoOHaJIbHbIX BBIPAXKCHUAX.
OcHoBHOE CBOWCTBO apo0wu,
COKpalleHue aNreOpanvdecKux
npobeid, IpUBEJICHUE
anredpanveckux Ipodeit K odmeMy
3HAMEHATENIO. Cnoxenue u

BBIUYMTAHUE JAPOOEH C OAMHAKOBBIMU
3HaMEHATEIsIMH;,  CIIOKEHHE |
BBIUMTAHWE JpOOEl C pa3HBIMHU
3HaMEHaTEeIISIMH, YMHOYKEHUE
npobeif; Bo3BeneHue podu B
CTEIICHb; JiefieHue IpoOeii.
[IpeoOpazoBanue  parMOHAIBHBIX
BBIPAKEHUI. [loncranoBka
BBIPQKEHUI BMECTO MTEPEMEHHBIX.

byakimuas  y = k/x (oOparHas
MPOTIOPITMOHAIBHOCTD) M €€ Tpaduk
(runepOouta).

BBIUUCIIATh 3HAa4YeHHWE ApoOM, B TOM 4YHUCIE C
MOMOIIBIO KAJIBKYIIATOPA;

dbopmynupoBath OCHOBHOE CBOWCTBO
anredpandyecko poOu U MPUMEHSTHh €ro s
npeoOpazoBaHus npoOeit: COKpaIarh
panuMoHambHBIE JIPOOHM, NTPUBOAUTH JpoOb K
3aJJaHHOMY 3HaMEHATElII0;
BBITIOJIHATh ~ JICUCTBHSI  C
IpoOsSIMH;

BBITIOJTHATE CJIOKCHHE, BEIYMTAHUE, YMHOKCHHE,
JIeTICHUE U BO3BE/ICHUE B CTENIEHD PAIlMOHAIBHBIX
npobell Tpu TpeoOpa3oBaHUU PAITUOHAIBHBIX
BBIPQ)XEHUI C YUETOM MOPSAIKA JEHCTBUN;
JIOKa3bIBaTh TOXKIECTBA, coJieprKaniie
palnoHaibHbIe ApoOu;

MPUMEHSTh TMPEOOPa30BAHUS BBIPAKEHUHN IS
peleHws 3a/1a4;

BBIPAXKaTh NepeMEHHbIE u3 bopmyn
(pusmgecKux, TEOMETPUUECKUX, OMHUCHIBAIOIINX
OBITOBBIC CUTYaIN);

pacno3HaTh PyHKIHIO y=K/X U e€ rpaduk;
cTpouTh Tpaduk (QYHKOHM 1O  TOYKaAM,
OTIMCBIBATh CBOMCTBA (PYHKIIMH (OTrPaHHYEHHO);
AHAIM3UPOBATh U TIOKAa3bIBaThb CXEMaTHYECKH
MOJIOKEHHE Ha KOOPAMHATHOM  IJIOCKOCTH
rpaguka B  3aBUCUMOCTH OT  3HAuUCHUS
kod(ddurmenTa.

anreOpandecKuMu




IpoOu B CTENEHB

34. 16/ lenenue npoOeit

35. 17| lenenue npoOeit

36. 18 Jlenenue mpoOeit

37. 19 IIpeoOpazoBaHHEe parMOHATBHBIX
BBIPAKECHUI

38. 20 TIpeoOpa3oBaHHe parMOHATBHBIX
BBIPAKCHUIN

39. 21| TIpeoOpa3oBaHHEe parMOHATBHBIX
BBIPAKEHUI

40. 22| TIpeoOpa3oBaHue parOHAIBHBIX
BBIPAKEHUI

41. 23 TlpeoOpa3oBaHue paroHAIBHBIX
BBIPAKECHU U

42. 24 TIpeoGpa3oBaHue parMOHAIBHBIX
BBIPAKCHUH

43. 25 dynknms Y= k/X u e€ rpaduk

44, 26 dynkums Y= k/X u e€ rpaduk

45. 27| KontponsHas padota Ne 3 o Teme
«YMHOXKEHHE U JICTICHUE IpoOei»
KBaaparnbie kopuu 244

46. 1.| HeiicTBUTenbHBIC YHCTA PannonanbHbie ® pa3BUBaTh IMPEJACTaBICHHS O YHUCIAX: OT




47. 2.| JleiicTBUTENbHBIC YUCIIA

48. 3. | KBagparHbie KOpHH.
ApupmeTrnuecKii KBapaTHBINA
KOPEHb

49, 4.| KBagpaTHble KOpHH.
ApupMeTHuecKrii KBaipaTHBINA
KOPEHb

50. 5.| YpaBHenue x°=a

ol. 6.| YpaBHenue x°=a

52. 7.| Haxoxzaenue npuOImkEHHBIX
3HaYCHUH KBAJPATHOTO KOPHS

53. 8. | HaxoxaeHnne mpuOImKEHHBIX
3HAa4eHUI KBaJPaTHOTO KOPHS

S4. 9.| dynkums y=+/ u eé rpaduk

5. 10 dynkmus y=+/00  n e rpaduk

56. 11} KBagpatHblii KOpEHB U3
IIPOU3BEICHNUS, IPOOH, CTETIEHH

57. 12| KBagpatHblii KOpEHb U3
IIPOU3BEICHUS, IPOOH, CTETIEHH

58. 13 KBanpatHblii KOpEHb U3
IIPOU3BEICHUS, IPOOH, CTETIEHH

59. 14 KBazspaTHblif KOpEeHb U3

NpOU3BCACHUA, I[pOGI/I, CTCIICHU

UpPpalMOHAIbHbIE LV (WEK
MHO’KECTBO PallMOHAJIbHBIX YUCEIL,
CPaBHEHME pALMOHAJIbHBIX YHCEN,

I[ef/'ICTBI/ISI C palroOHaJIbHBIMHA
YUCIIaMH. [IpencraBnenue
palOHaIbHOTO qucia
JECATUIHOM JIpOOBIO.

Pacno3snaBaHne HppanMOHAIBHBIX
yucen. MppanuoHanbHOCTE 4uciia

V2. Jecstuunble TPUOTUKEHUS
WPPALMOHATIEHBIX YHCel.
CpaBHeHHne HpPALMOHAIBHBIX
yrcell. Koneunsle 1 OeCKOHEUHEIE
JECATUYHBIE JpoOu. MHOKECTBO
e CTBATEIIHLHBIX qucell;

JIEMCTBUTENIbHEIEC YHCIA Kak
OCCKOHEYHBIC JCCITHYHBIC JAPOOH.

B3aMMHO OJIHO3HAYHOE
COOTBETCTBHUE MEXITY
MHOKECTBOM

IEWCTBUTEIBHBIX 4YHCE U
MHOKECTBOM TOYEK
KOOPJMHATHOMN MPSAMOM.
CpaBHeHue JIEMCTBUTEIIBHBIX

yucel, apupMeTuuecKue JeCcTBH
C IeCTBUTEIHHBIMU YHCTIAMHU.

KBanpatnsie KOPHH;
apudmeTnyecKuit KBaJIpaTHBIN
KOpeHb. YpaBHEHHE BHJA X° = a.

MHO’KECTBA HATYPAJIbHBIX YUCEI JO MHOKECTBA
JIEHCTBUTEIILHBIX YHCEIT;

03HAKOMUTHCS c BO3MOXKHOCTBIO
MPEJCTABICHUSL JCHUCTBUTEIBHOTO YHCIA Kak
OECKOHEYHOM JAECATUYHOW ApoOU, NMPUMEHSTh
JIECATUYHBIC TMPUOIMIDKEHUS] PAlMOHAIBHBIX WU
MPPalMOHABHBIX YUCENT;

n300pakarh JEHCTBUTEIBHBIE YHUCIA TOYKAMU
KOOPJAMHATHOMU IIPSIMOI;

3aluChbiBaTh, CpPAaBHUBATh M YIOPSAJA0OYMBATH
NeHCTBUTEIBLHEIC YMCIIA;

BBINOJIHATh, COYETass YCTHbIE W IHUCbMEHHBIC
npuéMbl,  apuPMETHYECKUe  JIEHCTBHS  C
pallMOHAIIBHBIMU ~ YUCJIAMH;  MPEJICTABIATH
paIrMoHaTbHBIC YUCIIA IECATUIHON APOOBIO;
MOJy4YUTh  MPEJICTABICHUE O 3HAYUMOCTH
JICUCTBUTENIBHBIX YHMCEJI B  MPAKTUYECKOU
eI TeILHOCTH YSJIOBEKA,

dbopMyIMpoBaTh OMNpEAeNieHHe KBaJIpPaTHOTO

KOpHS u3 YHcIa, apu(pMeTHYecKoro
KBaJIpaTHOTO KOPHSI;
MPUMEHSITD oTiepanuio U3BJICYCHUS

KBaJApaTHOI'O0 KOPHA M3 4YMUCJId, HCIIOJB3YyA IIpHU
HCO6XO,I[I/IMOCTI/I KaJIBKYJIATOP,

OLICHUBATh KBaapaTHbIC KOPHHU
YyHuCJIaMH1 U JC€CATHYHBIMU I[pO6$IMI/I;

O CJIbIMUA

pacmo3HaBaTh  GyHKIMIO y=vX u rpaduk
byHKIMH;
CTpouTh rpaduk  (YHKIUM 1O  TOYKAM,

ONMCHIBATH CBOMCTBA (I)YHKI_II/II/I, IIOKAa3bIBATh
CXCMAaTU4YCCKHU ITIOJIOKCHHUC l"pa(bI/IKa Ha
KOOpI[PIH@.THOfI INJIOCKOCTH,




60.

15

KonTtponsnas padora Ne 4 o teme
«KBazgpaTHble KOpHI».

61.

16

BbiHeceHre MHOXKUTENS U3 10T
3HaKa KOpHs. BHeceHne MHOXKUTENS
101 3HaK KOpHS

62.

17

BbiHeceHre MHOXKUTENS U3 10T
3HaKa KOpHs. BHeceHne MHOXKUTENS
101 3HaK KOPHS

63.

18

BoiHeceHre MHOXKUTENS U3 10T
3HaKa KOpHs. BHeceHne MHOXKUTENS
101 3HaK KOPHS

64.

19

Brinecenne MHOXKHUTENS U3 IO
3HaKa KOpHs. BHeceHne MHOXKUTENS
0] 3HaK KOPHS

65.

20

[IpeobpazoBaHue BBIpAKEHUH,
CoJiepKaIuX KOPHU

66.

21

[IpeobpazoBaHue BBIpAKEHUH,
coJiepKaIuX KOPHU

67.

22

[IpeoOpazoBaHue BhIpaKEHUH,
COJIepKaluX KOPHH

68.

23

[IpeoOpa3oBanue BbIpasKkeHUH,
COJIepIKalUX KOPHH

69.

24

KontponsHas padora Ne 5 o teme
«IIpeobpazoBaHue BbIpaKEeHHIH,
COJIepKaluX KBaJpaTHbIE KOPHM».

HaXOXKJICHUE PUOIIMKEHHBIX
3HAQYECHU KBAJpPAaTHOIO  KOPHS.
KBagparusiit KOpEHb U3
IPOM3BEICHUS " apoou;

KBaI[paTHI)If/i KOpPCHb M3 CTCIICHU,
BBIHCCCHUC MHOMXUTCIIA H3-TI0J

3HaKa KOPHS; BHECCHUE
MHOXHUTCIA IOA 3HAK  KOPHA.
[IpeobpazoBanue BBIPKCHHH,

CoZIepKalIuX KBaJPATHbIE KOPHHU.
®yuxmms  y=vx vV¥/x u ee
rpaduxk.

[IpocTeiimme  mppanMoOHaIbHbIE
ypasHenus +/f(x) =a,/f(x) =
VI (x).

CpaBHUBATb U yHOPAAOYHUBATH PAllMOHAJIBHBIC U

UppallMOHANIbHBIE ~ YHCJIa,  3alHiCaHHbIe ¢
IMOMOIIBIO KBAJPATHBIX KOPHEM;
MCCIIENIOBATh ypaBHEHHE X> = a, HaXOJUTh

TOYHBIC ¥ IPUOTIMKEHHBIE KOPHU TipH a > 0,
UCCIIE0BaTh CBOWMCTBA KBAJPATHBIX KOPHEH,

IIPOBOJIA YU CIIOBBIE JKCIIEPUMEHTHI c
HCII0JIb30BAHUEM KaJIbKYJSATOpa (KOMIIBIOTEPA);
JI0Ka3bIBaTh CBONCTBa apupmMeTHyecKux
KBaJpPaTHBIX KOPHEH;

IIPUMEHSATH 170:¢ JUTS peoOpa3oBaHus
BBIPAKECHUI;

BBIHOCUTb MHOXHUTCIIb H3-II0A 3HaKa KOPH,
BHOCHTBb MHOXXUTECIIb IO 3HAK KOPHA,

BBINIOJIHATh ~ NpeoOpa3oBaHUsl  BBIPAXKEHUH,
coJIepKaluX KBaJpaTHBIC KOPHH,
n3yJaTh CIocoObI OCBOOOXKICHUS oT

UPPaIMOHATFHOCTH B 3HAMEHATEIIEe POOH;
BBIPA)XKAaTh MEPEMEHHbBIC M3 TEOMETPUYCCKHX U
buszmveckux Gopmyi;

BBIYUCIIATH 3HAYCHUS BBIpaXCHUH,
COJIepXKaIIuX KBaJpaTHbIC KOPHH, HCIIOJIb3Ys

Ipd  HEOOXOTUMOCTH  TaONMIly KBaJIpaTOB
HaTypaJbHBIX YUCEN, KATbKYIATOP;
WCIIOJIb30BaTh B XOJIE€  pEHICHUS  3ajaad

QJICMCHTApPHBIC TIPEACTABIICHHA, CBA3aHHBIC C
HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUAMU BCIINYNH,
3HAaKOMUTBHCA C HCTOpHefI Pa3BUTHA
MaTEMAaTHUKU.




YpaBHeHUsI U CHCTEMBI
yYPaBHeHMI1.274

70. 1.| Onpenenenue KBajpaTHOrO
ypaBHeHUs. HenomHbie KBaipaTHBIS
ypaBHEHUS

71. 2.| OmpeneneHne KBaJpaTHOTO
ypaBHEeHHs. HeroJiHbIe KBapaTHBIC
YpaBHECHHUS

72. 3.| Onpenenenne KBaapaTHOTO
ypaBHeHHs. HeroJiHbIe KBapaTHBIC
YpaBHECHHUS

73. 4.| ®opmyna KOpHEH KBaJApaTHOTO
YpaBHCHUS .

74. 5.| Pemrenue kBagpaTHOTO ypaBHEHUS
o dhopmyie

75. 6.| Pemrenue kBagpaTHOTO ypaBHEHUS
o dhopmyie

76. 7.| Penrenue kBapaTHOTO ypaBHEHUS
o dhopmyiie

77. 8.| Pemenue 3a1a4 ¢ mOMOILBIO
KBaJ[paTHBIX YpaBHCHUIA

78. 9.| Pemienue 3a1a4 ¢ mOMOILBIO
KBaJ[paTHBIX YpaBHCHUIA

79. 10| Pemenne 3ama4 ¢ MOMOIIBIO

KBaJIpaTHBIX YpaBHEHUI

Omnpenenenue KBaJIpaTHOT'O
ypaBHEHUsI, HETIOJHBIC KBaJpaTHBIC
ypaBHeHus. KoinuecTBO KOpHEH
KBaJIpaTHOTO ypaBHEHUS B
3aBUCUMOCTHU oT ero
JUCKPUMHUHAHTA. Pemrenne
KBaIPaTHBIX yYpaBHEHHI 1o
dbopmyne. Pemenne ypaBHEHHIA,
CBO/ISTITUXCS K KBaJPaTHBIM.
Pemrenne 3amay ¢ MOMOLIBIO
KBaJIpaTHBIX ypaBHeHUU. Teopema
Buera. I[Tonbop  kopHelr ¢
HCMOJIb30BAHUEM TeopeMbl Buera.
KBanpaTtHbie YpaBHEHUS c
apamMeTpOM.

Pemenue
YpaBHEHUH.

JTPOOHO-PAIMOHATBHBIX
Pemrenne 3agau ¢
ITOMOIIILIO parMoHAIBHBIX
ypaBHEHUH Ha JIBIOKEHMUE,
COBMECTHYIO pabOTy M MOKYIIKH.

KBagpaTHbiit TPEXUICH.
Paznoxenue KBaJIPaTHOTO
TpEéXusieHa Ha MHOXKHUTEIH.

pacro3HaBaTh KBaIpaTHbIC YPABHEHUS;
3anmuchIBaTh  (POpMyay KOpHEH KBaapaTHOTO

YpaBHEHUS;
peuiath KBaJpaTHBIE YPAaBHEHUS — IIOJIHBIE U
HEIIOJIHBIE;

IIPOBOJIUTH pocTenmme HCCIIEI0OBaHUSA
KBaJPaTHBIX YPaBHEHUN;

pemaTth YpaBHEHMUH, CBOJALIUECS K

KBaJIpaTHBIM, C IOMOIIBIO0 TPE0Opa30BaHNUI;
HaOMOJaTh M AHAJU3UPOBATH CBS3b MEXKAY
KOpHSIMH U Ko3(dduuMeHTaMu KBaJIpaTHOTO
YpaBHEHUS;

dbopMynupoBaTh TEOpeMy BHETa, a TaKkKe
00paTHYI0 TeOpeMy, NMPUMEHSATh 3TU TEOPEMBI
JUIs peLIeHUs 3ajay;

pemaTb TEKCTOBBIE 3aJaud aureOpandeckuM
crocoOOM:  MEpPexXoquTh  OT  CJIOBECHOMU
(bopMyIUpOBKH yCIIOBHUS 3aJauu K
anreOpanyeckod MoOJenu IMyTEM COCTaBIICHUS
YpaBHEHHS;

pelaTh COCTaBJICHHOE YPaBHEHHUE;
UHTEPIPETUPOBATh PE3YJIbTAT;

3HAaKOMHTbCS C UCTOPUEH pa3BUTHS anreOpsbl.
pacrio3HaBaTh KBaJpaTHBIA TPEXUICH, HAXOJUTh
KOPHU KBaJpaTHOTO TPEXUJICHA, YCTaHABJIMBAThH
BO3MO’KHOCTb €0 Pa3JIO’KEHHsI HA MHOXKUTEIIN;
packiaapiBaTh Ha MHOXUTEIM KBAJApaTHBIN
TpEXUWIECH c HEOTPULIATEIIbHBIM
JUCKPUMHUHAHTOM;

IIPUMEHSTh Pa3okKeHNE KBaJpaTHOIO TpEXUJIeHa




80.

11

Teopema Buera

81. 12| Teopema Buera

82. 13| KontponbHas paborta Ne 6

83. 14} KBazpaTHbIil TPEXUWIEH U €ro KOPHHU.

84. 15 PaznoxeHue KBaapaTHOTO
TpEXUIICHA HA MHOXKHUTEITN

85. 16| Pa3noxxeHue KBapaTHOTO
TpEXUIICHA HA MHOXKHUTEITU

86. 17| Pa3noxxeHue KBaipaTHOTO
TpEXWICHA HA MHOXKHUTEITH

87. 18 Pemenue qpoOHO-panimOHATBHBIX
YpaBHEHUU

88. 19 Pemenne npoOHO-paIIMOHATBHBIX
YpaBHEHUH

89. 20 Pemrenue npoOHO-paIimOHAIBHBIX
ypaBHEHUH

90. 21 Pemrenune a1poOHO-paIMOHAIBHBIX
ypaBHEHUH

91. 22 Pemienue a1poOHO-paIriMOHAIBHBIX
YpaBHEHUI

92. 23 Pemienue 3a1a4 ¢ DOMOILBIO
palroHABHBIX YPaBHCHUN

93. 24| Pemenne 3a71a4 ¢ MOMOIIIBIO

Ui peoOpa3oBaHus
BBIPAKCHUM.

palMOHAIBHBIX




palOHAIBHBIX YPAaBHEHUU

94, 25 Pemenue 3a/1a4 ¢ TOMOUIBIO
palOHAIBHBIX YPAaBHEHUU
95. 26/ Pemenue 3a/1a4 ¢ TOMOUIBIO
palOHAIBHBIX YPaBHEHHUU
96. 27| Konrponbnas padora Ne 7
IloBTOpeHue 64.
97. 1.| Pemenne cucreM JIMHEHHBIX [IpeobpazoBanue AIMOHAITBHBIX aKTYaJIM3UPOBATH UMEIOIUECS 3HAHUS U YMEHUS;
Yy ™ ;
YpaBHEHHUH BBIPAKEHUM. ITpeo6pasoBanue BBITIOJTHSATH TPCHUPOBOTHBIC 3a/laHus,
BBIpa)KeHHﬁ, coJiepKalux KOPPEKTUPOBATH CBOU 3HAHUA U YMCHUS,;
98. 2.| IlpeoGpa3zoBaHKe palMOHAIBHBIX KBajpaTHEIE ~ KOpHH.  Pemrenme OTBEYAaTh HA HTOTOBHIE BONPOCH M OLEHHBATh
BBIPAKECHUM. N N
p CHCTEM  JIMHEHHBIX  ypaBHEHHIA. CBOM IOCTYKCHUAL.
99. 3. | IIpeobpazoBanye BLIPAKEHHUIA, Pemenne  3agady ¢ mOMOIIBIO
COJZEpKaIIuX KBaIPpAaTHbIE KOPHHU. palHOHANBHBIX yPABHCHHIA.
100 4.| Pemmenue KBaJipaTHBIX YPAaBHEHHH 110
dhopmyre.
101 5.| Pemenue 3amay ¢ mOMOIIBIO
paloHaIbHBIX YpaBHEHUN
102 6.| Pemenune npoOHO-paIrimOHAIBHBIX

ypaBHEHUH




Auredopa 9xiaacc(3uaca B Helel10)

Tema ypoka

OcHOBHOe copepKaHue

OCHOBHbIe BUADbI AeATe/IbHOCTU
obyuyawowmxca

IloBTOpeHue 44

[IpeobpazoBanue parMoOHaIBLHBIX
BBIPAKECHUIN

[IpeobpazoBaHue BhIpaKEHUH,
COJlepKaIluX KBaJpaTHbIE KOPHU.

Pemenne cucreM JUHEHHBIX
YpaBHEHUU

Pemenue kBapaTHBIX ypaBHEHUN
o dhopmyie

[IpeoOpazoBanue  parMOHAIBLHBIX
BBIpaKEHUI. [TpeobpazoBanue
BBIPAKECHUIA, COJZIEPKALINX
KBaJ[paTHbIE  KOpHU.  PemieHue

CHUCTEM JIMHEHHBIX YPaBHEHUM.

AKTYaJIM3UPOBATH UMCIOIIIUECCA 3HAHWUA U YMCHUA
BBITTIOJIHATH TPECHUPOBOYHEBIC 3aaHus,
KOPPEKTUPOBATH CBOU 3HAHHWA U YMCHUS
OTBCYATh HA HUTOTOBBIC BOIIPOChI W OLCHHBATDH
CBOH JOCTHIKCHUA.

YpaBHeHUs M CHCTEMBI
yYPaBHeHHUil (MpoaoJIKeHne,
yueOHuk 8 kiaacca)l74

YpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU
U ero rpaduk

YpaBHEeHHUsI ¢ IBYMsI IEPEMEHHBIMU
U ero rpaduk

HccnenoBanue cuCcTEMbI ABYX
ypaBHeHI/Iﬁ C ABYyMs IICPEMCHHBIMU

HccnegoBanue CUCTEMBI ABYX

VYpaBHeHUE ¢ IBYMs [IE€PEMEHHBIMU
u ero rpadpuk. Cucrema ABYX
JUHEWHBIX ypaBHEHUM C JABYMs
NEPEMEHHBIMU U €€ pElICHHE.
Pemenue cucreM nByX ypaBHEHUH,
OJHO W3 KOTOpPbIX JIMHEWHOE, a
Ipyroe —  BTOpOH
I'padpmnueckas MHTEPIIPETALINS

CTCIICHU.

OCBauMBaTh M NPUMEHATH MPUEMBI PEILICHUs
CUCTEMBbl JBYX JMHEHHBIX YpaBHEHUU C JABYMS
MEPEeMEHHBIMU M CHCTEMBbI JIByX YpaBHEHUM, B

KOTOPBIX OJHO YpaBHEHHME HE  SIBISIETCA
JIMHEHHBIM;
HCIIOJIb30BaTh (byHKIMOHATBHO-TpaduyecKue

IpEeJCTaBICHUS Ul PEIICHUS U HCCIel0BaHUs
YPaBHEHUH U CUCTEM;
aHATM3UpOBaTh TEKCTHl 3ajad, pemaTrb HX




YPaBHEHUH C ABYMsI [IEPEMEHHBIMU

I'padmyeckuii ciocod pemeHus
CUCTEM ypaBHEHMI

10.

I'padmaeckuii ciocod pemeHus
CUCTEM ypaBHEHMI

11.

I'padmyeckuii cioco6 pemeHus
CUCTEM ypaBHEHMI

12.

Anrebpandeckuii ciocod pemeHus
CUCTEM ypaBHEHHUH BTOPOU
CTETIeHU

13.

Anrebpandeckuii cocod pemeHus
CUCTEM ypaBHEHMI BTOPOM
CTETeHU

14.

10

AnreOpandeckuii crocod penieHus
CHUCTEM ypaBHEHU BTOPO
CTETIeHU

15.

11

AnreOpandeckuii crocod penieHus
CHUCTEM ypaBHEHUI BTOPO
CTETeHH

16.

12

AnreOpanvecKkuii criocod penieHus
CHCTEM YpaBHEHHH BTOPOI
CTETICHU

17.

13

Pemenue 3ana4 ¢ momMoIpko
CUCTEM YpaBHEHUH

18.

14

Pemenne 3ama4 ¢ MOMOIIBIO

CHUCTEMBbl YpaBHEHUU C JBYMs
IIEPEMEHHBIMU. Pemenue
TEKCTOBBIX 3a/Ia4y alreOpandecKum
CIIOCOOOM.

aIreOpanyeckuM  CIocoOOM: TMEPEXOAUTh OT
CIIOBECHOH (OPMYIMPOBKU YCIOBHS 3aladud K
anreOpandeckol MoOJEIM IYyTEM COCTaBJICHUS
CUCTEMBl YpaBHEHUH; pelaTb COCTaBJICHHYIO
CUCTEMY YpaBHEHUH; HHTEPIPETUPOBATH
pe3ynbTar;

® 3HAKOMUTHCA C I/ICTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKHN




CUCTEM ypaBHEHUI

19. 15/ Pemienue 3a1a4 ¢ NOMOUIbIO
CUCTEM ypaBHEHUI
20. 16/ Pemenue 3a1a4 ¢ MOMOUIbIO
CUCTEM ypaBHEHUI
21. 17| KontposbHas paboTa
HepagencrBa 174
22. 1.| Yucnossle HepaBeHcTBA. CBoiicTBa | YUucinoBble HepaBeHCTBA M HX dbopMynupoBarth CBOMCTBA YUCIIOBBIX
YHCIIOBBIX HEPABEHCTB. CBOICTBA. O6benuHenue " HCPaBCHCTB, UJLTIOCTPUPOBATH ux Ha
73 A Cooh MIepECEYECHUE YHCIIOBBIX MHOKECTB. KOOP/IMHATHOH TPSIMOHA, AOKa3bIBATh
. .| Uncrnossie HepaBeHCcTBA. CBOWCTBA .
p Yucnossie TPOMEKYTKH. aIrebpanyecky;
YHCIIOBBIX HEPABEHCTB. OGbemnmenne W mepeceveHue JIOKa3bIBaTh HEepaBEHCTBA Ha OCHOBE
h§ HUS YHCIIOBOTO HEPABCHCTBA,
24, 3.| Yucnossie HepaBeHcTBa. CBoOjicTBa | “YHUCIOBBIX IIPOMEKYTKOB. OTpeAeIe CTIOBOTO HEPABEHCTRa,
HEpABEHCTBO ¢ OJIHOM TTePEeMEHHOI NPUMEHSTh CBOMCTBAa HEPABEHCTB B  XOJE
MCTIOBBIX HCPABCHCTB. 5 N pelieHusl 3ajad; B TOM 4YHCIE JUIS OLIGHKH
JluHeiiHble HEpaBEHCTBA C OJIHOM AHAYC KOS
25. 4.| CrnosxeHue U YMHOKEHHE . Ha"CHIS BRIPKCHUA,
NEePEeMEHHON W  UX  pelIeHHE. 6
JHCIIOBEIX HEPABEHCTE. c b OOBSCHSATS, 4TO ABIISIETCS pelieHueM
HCTEMBI JIMHCHMHBIX HCPABCHCTB C HEPaBEHCTBA C OJIHOI MEPEeMEHHOM U YTO 3HAYUT
26. 5.| CioxxeHue 1 yMHOKEHHUE OAHOW TICPEMCHHON W X PCIICHHC. pCLINTb HEPABCHCTBO,
YHCIIOBBIX HEPABEHCTB. W300pakenne pemeH s IMHEHHOro pelaTh JIMHEHHBIC HEPABEHCTBA C  OJHOMU
HEpaBeHCTBA M MUX CHCTEM Ha NEpPEMEHHOM, H300paXkaTh pPelICHNEe HEPAaBeHCTBA
21. 6.| Konmponvnas paboma Nel " YHCIIOBOM MPSIMOA. Ha YUCJIOBOU MPSIMOIL;
Ceoticmea uucnoswix nepagencms". NPUMEHSTh IIPU PEIICHHH HEPaBEHCTB CBOWCTBA
o = 5 HEPABEHCTB;
: +| HCPECCUCHNC 1 OOBCAMHCHNC pelaTh  CHCTEMBl  JIMHEHHBIX  HEPaBEHCTB,
MHOKCCTB. M300paxkaTh peEIIeHHE CHCTEMbl HEPaBEHCTB Ha
YUCJIOBOW MPSMOM;
29. 8.| UncnoBbIie IPOMEXKYTKH. p ’
pelaTh JBOMHbBIE HEPABEHCTBA.
30. 9.| Pemenne HEpaBEHCTB € OJIHOM




IIEPEMEHHOM.

31. 10 Pemienrie HepaBEHCTB C OJTHOM
IIEPEMEHHOM.
32. 11 PemeHrie HEPaBEHCTB C OJJHOM
IIEPEMEHHOM.
33. 12 PemeHrie HEpaBEHCTB C OJJHOM
IIEPEMEHHOM.
34. 13| Pemenne HepaBEHCTB C OJJHOM
IIEPEMEHHOM.
35. 14} Pemennie cucteM HEpaBEHCTB C
OJHOM MIEPEMEHHOM.
36. 15| Pemenne cucreM HEpaBEHCTB €
OJIHOU ITEPEMEHHOM.
37. 16/ Pemenne cucremM HEPABEHCTB C
OJHOM IEPEMEHHOM.
38. 17| KonTponbHas paboTa
«HepaBeHncTBa»
DOyHKUUM 5S4
39. 1.| ®ynkuus. O6nacts onpenenenus u | llonstue GbyHKIHH. ® OIepupoOBaTh TOHATHAMHU: (QYHKIHS, 00JaCTh
o0nacTh 3HauUeHUN (YHKIIUH. O6nacte  ompeneneHus U onpenenenus  GyHKuuu, 00NACTh  3HAYCHUH
20 > Coon - MHOKECTBO 3HAUEHUH (PYHKIIHUU. (yHKUMM, 3HAYCHME ApPryMCHTa, 3HAYCHHC
. .| CBoiicTBa KIUH . .
(bynxu Croco0sbl 3aaHuA (b yHKIHIA. ynkmu;
= v . BBIUMCIISATE  3HAYCHUS KIMA, 3aJaHHBIX
41. 3.| CaoiicTBa TMHEWHON QPYHKINU I'padux pynkuu. CaolicTBa ( 5 bynkun, A
byskimm, WX oToGpakeHHE Ha dbopmynamu (pu HEOOXOAUMOCTH UCTIOIB30BATh
42. 4.| Cpoiicta Qpynkumii y =+ u y= KaITbKYJIATOD);




u|
u|

rpaguxke.

UteHnne W TOCTpOCHHE TpaduKoB

COCTaBJISAITH TAOIMIIBI 3HAYCHUHN (DYHKIIUH;
CTPOUTh 1O TOoukaM rpaduku  QyHKUUN

43, KonTponbHas pabora Ne4 o Teme 5 (OrpaHN4CHHO);
"CgoiicTa byHKi@ii" (PYHKHHI:I- ITpumepbt  rpadukos OIIMCHIBATh CBOMCTBA (PYyHKI[MM Ha OCHOBE €&
(YHKLMIH, OTPaXAIOWKMX pealbHbIC rpaguUIecKoTo MPEICTABICHHUS;
IIPOLIECCHI. byHK1MY, OTUCHIBATH CBOWMCTBA AJIEMEHTAPHBIX (DYHKIUH:
OIKCHIBAIOLINE MPAMYIO u y=Vx, y=k/x,.
00paTHYIO MIPOTIOPLIMOHANIbHbIE HaXOIUTh C TOMOIIbIO Tpaduka (yHKIUU
3aBUCHMOCTH, X rpaguku. 3HAQUYE€HHE OJIHOM M3 pacCMaTPUBAEMBIX BEIIMYWH
DYHKIHH y=vx, y=K/x, 10 3HAUYEHHUIO IPYroi (MpuOIN3UTENBHO);
B HECIIOKHBIX CIy4dasx BBbIpaXaTbh (OpMyIJIon
3aBUCUMOCTBH MEX/y BETUUYNHAMU;
CTteneHb ¢ eJbIM MOKAa3aTeIeM
8u
44, OnpeneneHue CTENEHU C HEIbIM Crenenb ¢ IIE€IBIM IIOKa3aTelIeM. bopMyIMpOBaTh ONPECIICHUE CTETICHH C IETBIM
OTPULATEILHBIM ITOKA3aTEIEM. CranpapTtHas 3aI1Ch JHCa. MOKa3aTeJIeM;
45 PagMepBI 00BEKTOB OKPYXAIOIIETO HaXxoaWThb 3HA4YCHUA BBIan(eHHﬁ, CoAcpKamunx
. OrnpeeneHne CTETeHH C IEJTbIM MHpa (OT IEMEHTAPHBIX YACTHIL /IO CTEIEHbB C LEJIBIM OTPUIATEIbHBIM ITOKA3aTENIEM;
OTPHUIATEIIbHBIM IIOKA3aTCIIEM KOCMMUECKHX 06BEKTOB), MIPEACTABIISITH 3aIMUCh OOJIBIINX U MAJIBIX YHCET B
46. CBOMCTBA CTEIEHU C LIEJIBIM JJIMTCIbHOCTD mnponeccoB B CTANIAPTHOM BIC,
. CPaBHMBATh YHMCJA M BEJIMYMHBI, 3alMCAaHHBIC C
OKA3ATCIICM. OKpyxaiomem  mupe.  CBoHcTEa HCIIOJIb30BannueM creneHu 10;
CTEIEHH C IIEJIBIM MOKa3aTCIEM.
47, CBOJICTBa CTCIICHH C LEJIbIM KCIOJIb30BaTh 3allMCh YHUCEI B CTAHAAPTHOM
TOKA3ATEIICM. BHJIC JJIA BBIPAKCHHUS pPa3MepoB OOBEKTOB,
JUTUTEJIBHOCTHU MPOLIECCOB B OKPYKAIOLIEM MUPE;
48. CTaH,Z[apTHLIfI BHJ YHCJIA. Q)OpMyHHpOBaTB, 3alIiChIBAaTh B CHMBOJIMYECKOM
dbopMe U WIUTFOCTPUPOBATH TPUMEPAMH CBOMCTBA
49, Pemtenue 3amay ¢ 0OIBIINMU U CTETIEHH ¢ IEJIBIM TIOKA3aTENEM;
MaJIbIMH YU CJIaMH OpUMEHAITH CBOICTBa CTEIICHU I
50, S A ——— npeoOpa3oBaHusT  BBIPAKEHUH,  COJEpIKaIIUX




MaJIbIMH YU CJIaMH

CTCIICHU C L CJIBIM IIOKa3aTCIICM,
BBITIOJIHATH I[ef/'ICTBI/ISI C 4YuCjIaMH, 3allMCaHHBbIMH

51. KonTponsHas padora «CremneHs ¢ B CTAHAAPTHOM BHJE (YMHOKEHHE, JeNeHHE,
HCJIBIM MOKA3aTCICM» BO3BEJ/ICHUE B CTEIICHB).
Yucja v BIYMCIEHUS 74
52. JleticTBUS HaJ ACHUCTBUTEIIHBHBIMU [Tpubmmxénnoe 3HAYCHUE OOBSCHATH MOHATHUS MPHOIMKEHHOE 3HAYCHHUE U
qHUCJIaMU BCJIIMYUHBI, TOYHOCTb €ro TOYHOCTb,
HpI/I6J'H/I)KeHI/I$I. OprrJ'IeHI/IC qyucesl. HCIIOJIB30BaTh Ppa3HbIC q)OpMI)I 3aIlMCH
53. CpaBHEHHE ICHUCTBUTEIBHBIX YHCEIT T
p a IMpukuaka W OIEHKA PEe3yJIbTaToB TPUOTIVOKEHHBIX 3HAYCHHI;
54 TTorpeIHOCTS 1 TOUHOCTH - TorpemHocTs aHaJ'I61/I31/Ip€(:)BaTI> I/Ie E[CenaTLe BI)IBOOIC[)I)I 0 IO:HOCTI/I
MpUOIMKEHHUS JIEWCTBUTEIILHOTO dYHCIIa TIPH
HpI/I6JII/DKeHI/I$I HpI/I6J'H/I)KeHI/I${. p p
pEIIeHUY 3a/1ad4,
55. Pasmeps! 0GbEKTOB 1 BBIYUCIISITE  A0COJIIOTHYIO M OTHOCHTEIIBHYIO
JUTHTEBHOCTE TPOTIECCOB B MOTPEUTHOCTH MPUOTMHKCHUS;
OKPYKAIOIIEM MHDE. OKPYTJIATh JICHCTBUTENbHDIE YHCIIA, BBINOIHATH
MPUKUIIKY pE3yJbTaTa BBIUMCICHUH, OIEHKY
56. [IpakTHKO-OPHEHTHPOBAHHBIE 3HAYEHUU YHUCIIOBBIX BBIPAKEHUM.
3a7a4u
57. [IpakTUKO-OpHUEHTUPOBAHHBIC
3a7a4u
58. KontponbHas padota «Hucna u
BBIUHUCIICHUS»
@yHKkuuM U rpadpuxku 124
59. CBolicTBa YETHOCTH U HEYETHOCTH KBanparuunas byHKIHS, pacrmo3HaBaTh KBaJApaTU4YHYI (QYHKIUIO IO
byHKIMI e€ rpaduk u CBOICTBA. dbopmyre;
Hapa60na’ KOOPIAMHATHI BEPIIUHBI HUCCICA0OBATh U OIIHNCHIBATH CBOMCTBA Q)YHKHI/II/I
60. CBolicTBa YETHOCTH U HEYETHOCTH

byHKIII

napaboJibl, OCb CAMMETPUH
napaboiibl. CTeneHHble PyHKIUU C

y=ax® npu a >0 u npu a < 0 u pyHkuMii y=ax2+n
U y=a(x-m)2;




61.

I'padmiku 1 cBOMICTBA HEKOTOPHIX
BHUJIOB (DYyHKIIUN

HATypaJbHBIMH MOKA3aTEISAMU 2 U
3, ux rpaduKu U CBOMCTBA.
I'padmueckoe penieHne ypaBHEHUH.

CTPOUTh M HM300pakaTh CXEeMaTW4YeCKH rpaduku
KBaJPaTHYHBIX (DYHKIHA, 3aJaHHBIX (GOpMYJIaMu
BHA y=ax?, y=ax’+n, y=a(x-m)?, y=a(x-m)%*+n c

62. I'paduku 1 cBOMICTBA HEKOTOPHIX IOMOLL[BIO 1AGIOHOB TapaGoIIbl;
BUJIOB QyHKIMI BBISIBIIATE M 0000maTh 0coOeHHOCTH Trpaduka
KBagpaTHYHOU KU v = ax2 + bx + ¢;
63. dyuxuus y = ax?, ee rpaduk u P byn Y ’
. OTIPE/ICISITh KOOPJAMHATHI BEPIIMHBI 1apaloJIbL,
CBOMCTBA. OCb €€ CUMMETPHH, HAIIPABJIICHUE BETBEH;
64. DyHKIHS Y = axs, ee rpaduk i CTpouTh rpaduk (GyHKIMH, 3aJlaHHON Qopmynoin
cBOCTRA BUjgay =ax2 +bx +c;
MIPUBOJNTH pUMEPHI KBaJ[PaTUIHBIX
65. I'paduku QyHKIMiA y = ax? + N, y = 3aBUCHUMOCTEN U3 pealibHOM KU3HU, (QU3MKH,
a (x - m)? r€OMETPUH;
, pacmo3HaBaTh GYHKIHIO y=ax>,
66. I'paduxn Gynkuui y = ax”+n, y = OOBACHATH PACIOJIOKEHHE HA KOOPIMHATHON
a (x - m)? ITOCKOCTH TpaduKa;
&7 T WCIIOJIb30BAThH (yHKIMOHaNBHO-TpaduyecKue
' OCTPOCHHC rvpa(bm(a MPEJICTaBICHUS JUIsl PEUICHUs] M HCCIeI0BaHUs
KBaJIpaTUYHOMN QYHKIUU. ypaBHeHHil;
® aHAIM3MpPOBAaTH U  MPUMEHSATH  CBOMCTBa
68. [TocTpoenne rpaduka P .
. M3YYEHHBIX (QYHKIUH AJIS UX MOCTPOCHHUS.
KBaJIpaTUYHON PYHKUIUU
69. [TocTpoenune rpaduka
KBaIpaTUYHON (PYHKUINU
70. KontponbHas padoTta Ne5 o teme
"KBagparuunas pyHkus'
YpaBHeHUs] M HEPABEHCTBA C
OJIHOM mepeMeHHOoM 254
. eJI0€ ypaBHEHHE U €ro KOpHHU. UHelHoe aBHeHMe. PerieHue OTIPE/IENATh CTENEHb 1IeJIOr0 YPaBHEHUS;
71 JI P ° ;




72. 2.| Llenoe ypaBHEHHE U €TO KOPHU

73. 3.| Llenoe ypaBHEHHE U €TO KOPHU

74. 4.| Llenoe ypaBHEHUE U €r0 KOPHU

75. 5.| Llenoe ypaBHEHHUE U €10 KOPHU

76. 6.| Llemoe ypaBHEeHHE U €TO KOPHU

17. 7.| dpoOHo parrioHanbHbIE
YpaBHEHHS.

78. 8.| IpoOHO panmoHaIbHBIC YPaBHEHUS

79. 9.| Apo0OHO panmoHaIbHBIC YPaBHCHUS

80. 10 JIpoOHO panmoHaIbHBIC YpaBHEHUS

81. 11} JIpoOHO panmoHanbHbIE ypaBHEHUS

82. 12| IpoOHO pammoHaIbHbIC YpaBHEHUS

83. 13 Perrenne 3a1a4 ¢ IOMOIIBIO
YpaBHEHUH

84. 14 Pemrenue 3a1a4 ¢ IOMOIIBIO
ypaBHEHUH

85. 15 Permrenue 3a1a4 ¢ MOMOIIBIO
YpaBHEHUI

86. 16/ Pemrenue 3a1a4 ¢ MOMOIIBIO
YPaBHEHUI

87. 17| KontponbHas paboTa 1o Teme

«YpaBHEHUSA C OJTHOU

YpaBHEHUH, CBOJSLINAXCS K
JIMHEHHBIM. KBagpartHoe
ypaBHeHue. PemieHue ypaBHEHUH,
CBOJSLUXCSA K  KBaJpaTHBIM.
buxBanpartHbie YpaBHEHHUS.
[Ipumepsl pemeHus ypaBHEHUH
TPETbE W 4YETBEPTOM CTEIECHEU
pa3JIOKEHUEM  HAa  MHOXHUTEIH.
Pemenne npoOHO-palinoHATBHBIX
ypaBHEHUH. PemnieHne TEKCTOBBIX
3a/1a4y anreOpanvdeckuM METOJIOM.

pacro3HaBarh I1elbie U IPOOHBIC YpaBHEHUS;
pemiaTtb JIMHEUHEBIE U KBAaApaTHBIC YpPAaBHCHUA,
YpaBHEHUS, CBOJSIIHMECS K HUM, HPOCTEHIINE
JIpOOHO-palIMOHATIEHBIC YPABHEHUS,

pemarb ypaBHEHHS TPETbEH U YETBEPTOM
CTEIIEHH €  IIOMOIUBI  PA3jOKEHHs  HaA
MHOKHUTEIM W BBEICHHUS BCIIOMOTaTEIbHBIX

NIEPEMEHHBIX (METOJl 3aMEHbl IEPEMEHHOM), B
YaCTHOCTH peliaTh OMKBaJIpaTHHIE YPaBHEHNUS;
pemiatb  IpoOHO-pallMOHANbHBIE  YpaBHEHMS,
CBOJSI X K LIEJIBIM YPaBHEHMSIM C MOCIENyIoIen
IIPOBEPKOI KOPHEH;

HaXOAWTh 00JIaCTh  JONMYCTUMBIX 3HAUYEHUH
MepEeMEHHON B JIPOOHO-PALMOHAIBHOM
YpaBHEHUH, COTJIACOBBIBATH KOPHH ypaBHEHUS C
Oon3;

npeiaraTb  BO3MOXKHBIE  CIOCOOBI  pellieHust
TEKCTOBBIX 3a/a4, OOCyXJIaTb HUX M pelarb
TEKCTOBBIE 3a/1a4l Pa3HbIMU crloco0amy;
3HAKOMHUTBCS c HCTOpUEN pa3BUTHA
MaTEMaTHKH.




MIEPEMEHHON»

88. 18 Pemienrie HepaBEHCTB BTOPOI KBampaTHple HepaBeHCTBA M UX YUTATh 3aMrChIBaTh MOHUMATh
b b b
CTEIIEHU C OJHOU NEPEMEHHOM. pELICHHE. HHTEPIPETUPOBATH HEPABEHCTBA; HUCIOJIH30BATh
CUMBOJIMKY ¥ TEPMUHOJIOTHIO;
89. 19 Pemienne HepaBEHCTB BTOPOU Pemienne HepaBeHCTB  METOJIOM BLIOMHAT  Npeo0pasoBaHhs  HEPABEHCTS,
CTCICHHU C OHOU IEPEMEHHOHU. HHTEPBAJIOB. UCIIOJIb30BaTh JJIA TpeoOpa3oBaHUs CBOMCTBA
YHCIIOBBIX HEPABEHCTB;
90. 20 Pemenue HepaBEHCTB METOIOM .
pacro3HaBaTh  JIMHEWHBIE W KBaJpaTHBIC
HMHTEPBAJIOB HEPABCHCTBA,
1. 21 Pelmenne HepaBEHCTB METOOM pemiath KBaJpaTHBIC HEPABEHCTBA, WCIIOIB3Ys
HHTEDBATOR rpaduyueckre mpeICTaBICHHUS,
peliaTh KBaJipaTHbIC HEPABCHCTBA U HEPABCHCTBA
92. 22| PemeHne HEPaBEHCTB METOIOM 0oJiee BHICOKOM CTENIEHN METO/I0M UHTEPBAJIOB;
HHTEPBAIIOB pelath CHCTEMBl HEPaBEHCTB, BKIIFOUAIONIUX
KBaJIpaTHOE HEPABEHCTRO;
93. 23 PereHne HEPaBEHCTB METOIOM ® oOcBauBaTh W NPHUMEHATh HEPABEHCTBA IIPH
HMHTEPBAJIOB pElIeHWH pa3UYHbIX 3a7ad, B TOM YHCIE
MPAKTUKO-OPHUEHTUPOBAHHBIX.
94, 24 PenieHune HEPABEHCTB METOIOM
HMHTEPBAJIOB
95. 25 KontpoawsHas paborta Ne 6 o Teme
"YpaBHEHHE U CUCTEMBI
ypaBHeHUI""
IToBTOpEeHUETY
96. 1. | Pemenuie ypaBHEHUH. Pemenue ypaBHeHuii u aKTyaJIM3UpOBaTh HMEIOUIUECS 3HAHUS W
97 5T HepaBeHCTB. [IpeoOpazoBanue YMCHHSI,
. .| Pemenue HepaBeHCTB. .
P BBIPAXKEHUM, COAECPKALIUX CTENEHD BBIIIOJIHATH TPCHUPOBOYHLIC 3aJaHusd,
98. 3.| Cremnens ¢ LeIbIM HOKa3aTeleM C LICJIBIM II0KA3aTCIICM. KOPPCKTUPOBATE CBOW 3HAHUS M yMCHUS,
OTBEYaTh Ha UTOTOBBIE BOMPOCHI U OIICHUBATH
99. 4.| TIpakTUKO-OpHUEHTHPOBAHHbBIE CBOM JIOCTHMIKCHUS.




3aga4u

100.

KBangparnunas pyHKIus 1 ee
rpaduk.

101.

Pemenne HepaBeHCTB METOIOM
MHTEPBAJIOB

102.

Pemenue 3amau

Aureopa 10knacc(3uaca B He/le/110)

Tema ypoka

OcHoBHOE conepxaHue

OcHOBHbBIE BHUAbI J1€ATCJIBHOCTH Oﬁy‘laIOIIII/IXCﬂ

IToBTOpPEHUE7Y

Pemenue ypaBHeHUI.

Pemenne HepaBeHCTB.

CreneHs ¢ OEJIBIM ITIOKa3aTeJIEM

Eal R N .

el N .

[IpakTHKO-OpHUEHTUPOBAHHBIE
3a/1aun

KBanpatuanas pyHKIus u ee
rpaduk.

Pemenue HCPAaBCHCTB MCTOAOM
HHTCPBAJIOB

Pemenue 3amau

Pemenue ypaBHeHuit u
HepaBeHCTB. [IpeoOpazoBanue
BBIPAKECHUI, COIEPIKALTUX

CTCIICHDb C LICJIBIM ITOKAa3aTCJICM.

® BBIIIOJHATH

® AaKTyaJIu3upoBaThb HMCIOIIMWECA 3HAHUA U

YMEHHS;
TPEHUPOBOYHbBIE 3a/laHus,
KOPPEKTUPOBATh CBOU 3HAHUS U YMEHHUS;

® (OTBCYATh HA UTOI'OBBIC BOIIPOCHI U OLICHHWBATH

CBOH JOCTHIXKCHUS.




YpaBHeHusi 1 HepaBeHCTBA C
ABYMS NlepeMeHHbIMHU 244

VYpaBHeHUS ¢ IBYMS IEPEMEHHBIMU
U ero rpaduk.

VYpaBHeHUS ¢ IBYMS IEPEMEHHBIMA
u ero rpaduk

10.

I'paduueckuit cnoco® pemeHus
CUCTEM ypaBHEHMI

11.

I'paduueckuit cnoco® pemeHus
CUCTEM ypaBHEHMI

12.

I'paduaeckuit cnocod pemeHust
CUCTEM ypaBHEHMI

13.

Pemenue cucrem ypaBHeHUM €
IBYMsI IEPEMEHHBIMU BTOPOM
CTETIeHU

14.

Pemenue cucrem ypaBHEeHUM €
JBYMsI IEPEMEHHBIMU BTOPOM
CTETeHH

15.

Pemenue cucrem ypaBHEeHUM €
JBYMsI IEPEMEHHBIMU BTOPOM
CTETIeHH

16.

Pemenue cucrem ypaBHeHI/Iﬁ C
ABYMA IICPEMCHHBIMU BTOpOﬁ
CTCIICHHU

17.

10

Pemenue cucrem ypaBHeHuUM €

YpaBHeHUE c JIBYMsI
IEPEMEHHBIMU U €ro rpaguk.
Cucrema IBYX JIMHEHHBIX
YpaBHEHUH c JIBYMSI
IIEPEMEHHBIMU U €€ pELICHHUE.
Pewenne CUCTEM IBYX
YpaBHEHUH, OJHO H3 KOTOPBIX
JUHENHOE, a JpYyroe — BTOpOU
CTEIICHU. I'padmueckas
HWHTEpIpeTanus CUCTEMBI
ypaBHEHUH c JIBYMST
TIEPEMEHHBIMH. Pemenue
TEKCTOBBIX 3a1a4

anreOpanveckuM CrocoooMm.

OCBaMBaTb WU IPUMEHATh NPUEMBI PELICHUS
CHUCTEMBI JBYX JIMHEMHBIX YPaBHEHWH C JBYyMs
IIEPEMEHHBIMU U CHUCTEMBI JABYX YpPaBHEHUH, B

KOTOPbIX OJHO YpaBHEHHME HE  ABIIAETCA
JIMHCHHBIM;
HCIIOJIb30BATh (yHKIMOHaIbHO-TpaduyecKue

MIPEJICTaBJICHUSI AJIsl pEIIeHUs U HCCIIe0BAHUS
YpPaBHEHUH U CUCTEM;

QHAIM3UPOBATh TEKCTHl 3aJay, pemarb HX
anreOpanyeckuM CrocoOoM: NEepeXOauTh OT
CJIIOBECHON (OPMYIMPOBKH YCIOBUS 3aJady K
anredpandecko Mojeiau MyTéM COCTaBIICHUS
CUCTEMBbl YpaBHEHHUM; pelaTb COCTaBJICHHYIO
CUCTEMY yYpaBHEHUI; WHTEPIPETUPOBATH
pe3ynbTar;

3HAaKOMMTbCS C UCTOPHEN Pa3BUTUS MAaTEMaTHKH




JBYMS IIEPEMEHHBIMU BTOPOU
CTEIIEHU

18. 11} Pewenue cucreM ypaBHEHUH C
JBYMSI IEPEMEHHBIMUA BTOPOU
CTENIEHU

19. 12| WccnenoBaHue CUCTEMBI IBYX
JIMHEWHBIX YPAaBHEHUN C ABYMs
TepeMEHHBIMU

20. 13| WccnenoBaHue CUCTEMBI IBYX
JIMHEWHBIX YPAaBHEHUN C ABYMs
TepeMEHHBIMU

21. 14 ViccnemoBaHHe CHCTEMBI IBYX
JIMHEWHBIX YPAaBHEHUN C ABYMS
TepeMEHHBIMU

22. 15 Perrenue 3a7a4 ¢ HOMOIIBIO CUCTEM
YpaBHEHUH BTOPOM CTEIEHU

23. 16/ Perrenue 3a71a4 ¢ HOMOIIBIO CUCTEM
YpaBHEHUH BTOPOH CTEIEHU

24. 17| Pemrenue 3a71a4 ¢ HOMOIIBIO CUCTEM
YpaBHEHUH BTOPOH CTEIEHU

25. 18 Perrenue 3a1a4 ¢ HOMOLIBIO CUCTEM
yYpaBHEHUH BTOPOU CTENIEHU

26. 19 Pemrenue 3a71a4 ¢ HOMONIBIO CUCTEM
YPaBHEHUH BTOPOU CTENECHU

217. 20

Pemenne 3ama4d ¢ MOMOIIBIO CUCTEM




YpPaBHEHUI BTOPOM CTEIEHU

28. 21] HepaBeHcTBa C IByMs I'padpuueckas HHTEpIpEeTaIUs UMETh TMpeACTaBICHHEe 00 M300paXeHUH Ha
TIEPEMEHHBIMU HEPABCHCTB U CHUCTEM HEPABCHCTB KOOP/JIMHATHOM MIIOCKOCTH MHOXKECTBA PEIICHHI
C IByMs IEPEMEHHBIMMU. HCPAaBCHCTBA C ABYMsL NEPEMECHHBIMHA C
29. 22 HepaseHcTBa C ABYMs IIOMOILBIO IPUMEPOB HA TOTOBBIX PUCYHKAX.
[IepEMEHHBIMU
30. 23 CucteMbl HEPaBEHCTB C JABYMS
MepEeMEHHBIMU
31. 24j CucteMbl HEPaBEHCTB C JIBYMS
MepEeMEHHBIMU
32. 25/ CucteMbl HEpaBEHCTB C ABYMSI
MIepeMEHHBIMU
33. 26/ CucTteMbl HEPaBEHCTB C JIBYMS
NepEMEHHBIMU
34. 27| KontponwHas pabora
Nol«YpaBHeHUs 1 HEpaBEHCTBA C
JBYMS TIEPEMEHHBIMI»
Apugpmemuueckan u
2eomempuueckan npozpeccuu.2lu.
35. 1. | lonsTue uncnoBoi [TonsaTne YHCII0OBOM OocBaMBaTb M NPUMEHATb  HMHJCKCHbIE
MOCJIEI0BATEIbHOCTH. II0CJIeIOBATENbHOCTH.  3a/laHue 0003Ha4Y€eHNS, CTPOHTH peycBbIC
MOCJIEI0BATCIbHOCTH BbICKAa3bIBaHU C HUCII0JIb30BaHUEM
36. 2. | 3aganue MOCJIEI0BATEILHOCTH . . 7
ol t o A . peKyppeHTHOH (popMyI0i 1 TEPMUHOJIOTHH, CBSI3aHHOM C  NOHSTHEM
eKyppeHTHOU ¢popmylioil  u . .
g} Ypp . pMy. (bopmyi10it N-T'OUICHA. MOCJIeI0BAaTEIbHOCTH;
OpMYJIOH N-TO YJIeHa -
pMy. ApHdMeTHuecKas " aHanmu3upoBaTh  GOpMyly  Nn-TO  WieHa
MIOCJIEJIOBATENIBHOCTH WM PEKYPPEHTHYIO
i reOMETpPHYECKas IIPOrPECCUHN.
37. 3. Omnpenenenue apupMeTHUECKO P porp bopmymy - BEIIHCIIATE S —
nporpeccuu. dopmyna n-ro 4ieHa opmyret n-ro HIICHa




apu(METHUECKON MPOTpeccun

38.

Omnpenenenue apupMeTHIECKOIM
nporpeccun @opmyia n-ro wieHa
apru(METHIECKON MPOTPECCUN

39.

Omnpenenenue apupMeTHIecKoOi
nporpeccun @opmyra n-ro wieHa
apru(METHIECKON MPOTPECCUN

40.

®opmysia CyMMBI N MEPBBIX
YJIEHOB apu(pMeTnyecKoit
Iporpeccuun

41.

dopmysia CyMMBI N MEPBBIX
YJIEHOB apu(pMeTnyecKoit
porpeccun

42.

dopmyna cyMMBI N IEPBBIX
YJICHOB apu(PMETHICCKOM
MPOTPECCUr

43.

®dopmyrna cyMMBbI N IEPBBIX
YJIEHOB apu(PMeTHyecKoit
Mporpeccuu

44,

10.

KonTtponbHas padora Ne 2
«ApudmeTrndeckasi IpOrpeCcCHs»

45,

11.

OmnpeneneHue reoMeTpUYECKOM
nporpeccuu. opmyna n-ro uieHa
reOMETPUUECKON MPOTpeccuu

46.

12.

OmnpeneneHne reoMeTpUYECKON
nporpeccun. @opmyna n-ro 4saeHa

apudMeTHIecKOM u
FeOMETPUUECKOU IIPOTPECCUH,
CYMMBl MEpPBBIX N  YJIECHOB.
Nzobpaxenue YJICHOB
aprudMeTHIECKOM u
reOMETPUYECKON IIpOrpeccuit
TOYKaAMH  HAa  KOOPAMHATHOU
IIJIOCKOCTH. JInnenHsbIi "
SKCIIOHEHIUAIbHBIN pOCT.

Cno’xHbIEe MPOLIEHTHI.

IIOCJIEJIOBATEILHOCTEH,  3aJaHHBIX  3TUMHU
dopmynamu;

YCTaHaBJIMBATh 3aKOHOMEPHOCTb B IIOCTPOECHUU
IIOCJIEZIOBATEIbHOCTH, €CJIM BBIIIMCAHBI IIEPBbIE
HECKOJILKO €€ YJICHOB;

pacrno3HaBaTth apu(METHIECKYIO u
r€OMETPUUECKYI0 TPOTPECCUM TIPU  Pa3HbIX
crocofax 3aIaHus;

pemars 3aJayd € HUCIHOJIb30BaHUEM (opmyn
n-ro 4JieHa apudmeTnyecKou u
reOMETPUYECKON MPOTrPECCUi, CYMMBI IEPBBIX

N YJICHOB;

n300paxaTb  WIEHbl  IOCJIEI0BATEIbHOCTH
TOYKAaMH Ha  KOOPAMHATHOM  IJIOCKOCTH
(orpaHUYeHHO);

paccMaTpuBaTh  NpPUMEphl  MPOIECCOB U
SABJICHUIN u3 peanbHOU JKU3HU,
WUTIOCTPUPYIOIIHAE WU3MEHEHHE B
apupMeTUIeCKOU MIPOTPECCHH, B

F€OMETPUYECKON POTPECCHH;

pemiath 3aJayd, CBA3aHHbIE C YHCIOBBIMU
MOCJIEZIOBATEILHOCTAMHU, B TOM YHCIE 3aJlaud
13 peayibHOM KU3HHU;

peliaTh 3aJa4y Ha CJIOKHbBIE MPOLIEHTHI, B TOM
qucie 3aJayd U3 pealbHOM MpakTUKH (C
HCII0JIb30BaHUEM KaJIbKYJsATOpA);
3HAKOMUTHCS c UCTOpHE
MaTEeMaTHKH.

Pa3BUTHA




r€OMETPUYECKON IMPOrpecCUn

47.

13.

Omnpenenenre reoMeTpUYECKOM
nporpeccuu. @opmyia n-ro 4jieHa
reOMETPUIECKON MpOTpeccun

48.

14.

®opmysia CyMMBI N IEPBBIX
YIEHOB I€OMETPUIECKOMN
Iporpeccuun

49,

15.

®opmysia CyMMBI N IEPBBIX
YIEHOB Ir€OMETPUYECKOMN
Iporpeccuun

50.

16.

CymMa OecKOHEYHOM
T€OMETPUYECKON IMPOTPECCHUU TIPH

\g\<1

51.

17.

N3obpaxenune 4wieHOB
apuMETHUECKON U TEOMETPUUECKON
MPOrpeccuil TOYKaMu Ha
KOOPJIMHATHOM TMJIOCKOCTH.

52.

18.

JIMHEeNHBII U YKCIIOHEHIINAIbHBIN
pocT.

53.

19.

CnoxHbie IMPOUCHTHBI

54,

20.

CnoxxHbIe IIPOUCHTHBI

55.

21.

KontponsHas padota Ne3
«["eomeTpuueckas nporpeccus»

IloBTOpenue 474

56.

Harypaneuble yncna. [lenumMocts

Yucaa U BBIYHCICHUS (38.HI/ICB,

® OIIepUpOBaTh

NOHATHUAMMU

MHOKECTBO,




HaTypaJIbHBIX YUCCII

ST 2.| Hpobu. Bce neiictBus ¢ qpodsMu

58. 3.| Ornomenus. [Ipomopiun.

59. 4.| Ilpouentsl. OCHOBHBIE 33/1a4 Ha
MIPOLICHTHI

60. 5.| PenreHne TeCTOBBIX 3a/a4

61. 6.| Pemenne TecToBBIX 3a1a4

62. 7.| JelicTBUS ynCel C pa3HBIMU
3HaKaMu

63. 8.| CpaBHeHHe uncen

64. 9.| UppanumonanbpHbIe yncia. J(eicTBus
C HppaIMOHATBHBIMH YHCIAMHU

65. 10 Cremnenp ¢ HaTYpaTbHBIM
MoKa3aTesieM

66. 11 Crenens ¢ HelpIM MOKa3aTejieM

67. 12 KBagpartHnbiii kopeHb. CBOlCTBa
KBaJ[paTHBIX KOPHEH U UX
MPUMEHEHHE B BBIYMCICHUASIX

68. 13 KontponbHas paboTtaNe5

69. 14 AnreGpandeckue BBIpRKCHHUS U HX
npeoOpa3oBaHus

70. 15 Anrebpanueckue BBIPAKEHHS U UX

CpaBHEHUE, JEACTBUSA c
JeCTBUTEIIbHBIMU YHCIIaMHU,
YHUCIOBass NpsAMasi; TPOIEHTHI,
OTHOILICHHUS, MIPOTIOPITUH;
OKpYIJICHHE, pUOIKEeHNUE,
OIICHKA; peIIeHHEe TEKCTOBBIX
3az1a4 apu(METHIECKUM
criocobom).

IIOJMHOK€ECTBO, OIIEPALMH HAJl MHOKECTBAMU;
UCTIOJIb30BaTh TpauuecKkoe NpeACcTaBICHUE
MHOYECTB JUIS ONMCaHUsl  PEAIbHBIX
IIPOLIECCOB U SIBJICHU, IIPU PELICHUHN 3a]a4 U3
JPYTUX y4EOHBIX IIPEIMETOB;

AKTYyaJIUM3UpPOBATh TEPMUHOJOTHIO U OCHOBHBIE

JeHCTBHS, CBSI3aHHBIC c YUCJIAMHU:
HAaTYpaJIbHOE 4YHCJIO, IPOCTOE M COCTABHOE
4yycia, JIETMMOCTh  HATypajbHBIX  YHUCEI,

MIPU3HAKU JIEIMMOCTH, LIEJI0€ YHUCIO0, MOIYJb
ymciia, OObIKHOBEHHAs U JAecATU4Has ApoOwu,
CTaHJApPTHBIA BUJ 4MCIA, apUPMETHUECKUM
KBaJPaTHBI KOPEHB;

BBINIOJIHATH ~ JIEHCTBUS,  CpaBHUBAaTh U
YHOPSI0YMBATh YHNCIA, NPEJICTABIATH 4HCIA
Ha KOOPJAMHATHON NPSIMOM, OKPYTJISATh YUCIIA;
BBITMIOJHATh MPUKUIKY U OLEHKY pe3yjbTaTa
BBIYHCIICHHI,

pemaTb TEKCTOBbIE 3aJaudl apu(PMETHYECKUM
CII0CO00OM;

pelare IPAaKTHUYECKHE 3aJadd, COAEp Kallne

OPOICHTHI,  JIOJM, YacTH, BBIPAKAIOIINE
3aBHCUMOCTH: CKOPOCTh—BpEeMsI—
paccTosiHMe, ~ IIeHa  —KOJIMYeCTBO  —
CTOUMOCTh, O00BEM pPabOTBI — BpeMs —

IIPOU3BOJUTECIIBHOCTD TPYyAa,

pa36HpaTL PCAIbHBIC KU3HCHHBIC CUTYyAllUuH,
Q)OpMYHI/IpOBaTB X Ha A3BIKC MATCMAaTHKH,
HaxoauTb PCUICHUC, IIPUMCHA
MaTeMaTUYEeCKUI alIiapar, HHTCpIpCTupOBaTh
pe3yibTar.




npeoOpa3oBaHms

71. 16/ MHOTOYJICHBI, pa3I0KEHUE
MHOTOYJIEHOB Ha MHOXKUTEIIH

72. 17| MuorouseHsl, pa3joKeHHue
MHOTOYJICHOB Ha MHOXKHUTEIIH

73. 18 AnrebOpanueckue qpoou, IESHCTBUS C
anredpandeckuMH 1poOsMu

74. 19 Anrebpanueckue 1pooH, AEHCTBUS C
anredpandeckuMH 1poOsMu

75. 20 PannoHaJTbHBIE BRIPOKEHUS U MX
npeoOpazoBaHus

76. 21 PanioHaITbHBIEC BBIPKEHUS U UX
npeoOpazoBaHus

7. 22 KontponwHas padoTaNe6

78. 23 YpaBuenus. KBagpaTHbie ypaBHEHUS

79. 24 YpaBuenus. Llenbie ypaBHEeHHS.

80. 25 JpoOHo-panuoHaabHbIE YpaBHEHUS

81. 26 JIpoOHO-paroHaIbHbIE YPaBHEHUS

82. 27| IpoOHO-palinoHaIbHbIe ypaBHEHUS

83. 28 Cucrembl ypaBHEHUI

84. 29 I'paduueckuit cnocoO perieHus

YpaBHEHUH




85.

30

Penrenne nuHENHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHON

86. 31| Pemenue TUHEHHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHON

87. 32| PemeHne KBaJIpaTHBIX HEPABEHCTB

88. 33 KontponbHas pabotaNe7

89. 34 Oynkmuu. CriocoObl 3a1aHUs
dbynakuumii. O01acTh ONpeaeIeHus U
o0nacTh 3HauUeHUN QYHKUINU

90. 35 OO6nacTh onpeaeneHus U 00JIaCTh
3HaYeHUHN QyHKUIUU

91. 36/ I'padmkn pyHKIIN

92. 37 I'paduku GyHKIIN

93. 38 TlocnmenoBaTeIbHOCTH U IPOTPECCUHU

94, 39 IlocnenoBaTebHOCTH U TPOTPECCUHU

95. 40 Pemienue TEKCTOBBIX 3a7a4

96. 41| PeuieHye TEKCTOBBIX 3a1a4

97. 42| PemieHue TEKCTOBBIX 3a1a4

98. 43 TIpakTHKO-OpPUEHTUPOBAHHBIC
3aauu

99. 44 TIpakTUKO-OpPUEHTUPOBAHHBIE

3agadn




100. 45 CnoxHbIe POLEHTHI

101. 46 Hroromas koHTpoJbHAs paboTa Ne§

102. 47| UtoroBas KOHTpoJibHAst paboTa Ne§

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLIECCA

_1. Marematuka. Anre0pa: 7-i1 kinacc: 6a30Bbiii ypoBeHb: yueonnk/ FO.H. Maxkpsriues, H. I'.Munmtok, K.1. Hemkos, C.b.CyBopoBsa; nox pen. C. A.
TensikoBckoro. — 15-e uzn.,nmepepad. — Mocksa: [Ipocsemenne, 2023. — 255¢.: un

2. Anre6pa: 8 knacc: yueOHuK [1s 001eoopazoBatenbHbix opranuzamumii/ FO.H.Maxkpseraes, H. I'. Munmiok, K.1. Hemkos, C.b.CyBopoBsa; o pen. C.
A.TensikoBckoro. — 4-¢ m3a.,M. — Mockga: [Ipocsemnienue, 2020. — 287c.: un

3. Anrebpa. 9 knacc: yuae6. mist obeodpaszoat. opranuzanuii / FO.H. Makperues, H. I'.Munmatok, K.M. Hemkos, C.b.CyBopoga; nox pex. C. A.
TemsikoBckoro. — 12-e uzn. —Mockaa: [Ipocsemenune, 2020. — 287c¢.: un

3. Anrebpa. lnpaktudeckue marepuansl. 8 kinacce/ B. W. XKoxos, FO. H. Maxkapsrue, H. I'.Munmtok. — 15-e uzn. — M.: IIpocsemienue, 2010.- 160c. :
un4. Anrebpa. 9 knacc: yue6. mist o6mieooOpazosar. opranuzanuii / FO.H. Maxkpsrues, H. I'.Hemkos, C.b.CyBopoga; o pea. C. A. TenskoBcKoro. —
12-e uzn. — Mocksa:IIpocsemenue, 2020. — 287c¢.: un

5. Iupaktuyeckue Matepuasl 1o anreope mis 9 kmacca/ Makaperues F0.H., Munarok,K.H., JI. M. KopotkoBa. — 9-e uzn. — M.: [Ipocsemienue, 2016. -
160

Kpurepun ouenuBanus mo ajareope
OueHKa yCTHBIX OTBETOB:

OTBeT olIeHUBAETCSI OTMETKOM ‘5, ecnu ydamuics:




e IOJIHOCTBIO PACKPBUI COJIEPKAHKUE MaTepHrajia B 00beMe, MPEeTyCMOTPEHHOM MIPOTPaMMOi i yUEOHUKOM;

e U3JIOKWJI MaTepuaj FPaMOTHBIM A3bIKOM, TOYHO HUCIIOJIb3Yysl MATEMAaTUYECKYIO0 TEPMUHOJIOTUIO U CUMBOJIMKY, B ONPEIEICHHON JIOTUYECKON
IIOCJIEI0BATEILHOCTH;

e TPAaBHWJIBHO BBIMIOJHWI PUCYHKH, YEPTEXKH, TPAPHUKH, COITYTCTBYIOIINE OTBETY;

e II0Ka3aJ yMEHUE WUIFOCTPUPOBATH TEOPHUIO KOHKPETHBIMU IIPUMEPAMH, IPUMEHATh B HOBOW CUTYAIlMH IIPU BBIIIOJIHEHUH IPAKTUIECKOTO
3a/1aHus;

e MPOJEMOHCTPHPOBAJ YCBOCHUE paHEE N3YYSHHBIX COMMYyTCTBYIOIIUX BOTIPOCOB, C(HOPMUPOBAHHOCTD U YCTOHYHBOCTH UCHIOJIB3YEMBIX IIPH
OTBETE YMEHHUU U HaBBIKOB;

e OTBEYAJI CAMOCTOSITENIbHO, 0€3 HaBOASIINX BOIIPOCOB YUUTEIIS.

OTBeT OIIeHNUBAETCSI OTMETKOM “4”, €Clii yIOBIETBOPSET B OCHOBHOM TPEeOOBAaHUSAM HA OIIEHKY ““5”, HO TIPH TOM UMEET OJINH U3 HEI0YETOB:

e B U3JIOKCHWH OOITYHICHBL HEOOJIbIINE HpO6€J’II)I, HC MCKAa3UBIIHUEC MATEMATHYCCKOC COACPIKAHUC OTBECTA,

e JIOMYIICHBI 1-2 HEO0YCTA IMMPHU OCBCIICHUH OCHOBHOTO COACPKAHUA OTBETA, UCITPABJICHHBIC ITOCJIC 3aMCUYaHU YUYUTECIIA,

e JIOMYIICHBI omuOKa 1M 0oJiee JABYX HCIOYCTOB IIPHU OCBCIICHNUHU BTOPOCTCIICHHBIX BOIIPOCOB HUJIM B BBIKJIAAKAaX, JICTKO UCITPABJICHHBIC ITOCJIC
3aMCYaHUsA YUUTCIIA.

OTBeT OIlcHUBACTCS OTMETKOH “3”, ecin:

e HCIIOJHO PACKpPBITO COACPKaHNEC MaTCpHralia (coz[epmaHI/Ie H3JI0KXCHO (bparMeHTapHo, HE BCCraa HOCJ'IC,Z[OBaTeJ'IBHO), HO IIOKa3aHO o6mee
IIOHUMAaHHUEC BOIIPOCa U IMPOACMOHCTPHUPOBAHBI YMEHUS, JOCTATOYHBIC JJIA HaHBHeﬁmeFO YCBOCHHU: MPOIrpaMMBbI;

e HMCIUCH 3aTPYAHCHUSA WIN JOITYIICHBI OIINOKH B OIIPCACIICHUU HOHHTHﬁ, HCITOJIb30BaHNH MaTEMaTHIECKOM TEPMHUHOJIOTHUH, YEPTEKAX,
BbIKJIaAKaX, UCIIPABJICHHBIC MMOCJIIC HECKOJIbKUX HABOAAINUX BOIIPOCOB YUUTCIIA,

e YUYCHHK HC CIIpaBUJICA C IPUMCHCHUEM TCOPUHU B HOBOM CUTyalluH IIPU BBITIOJIHCHUU NP AKTUYCCKOTI'0 3a/IlaHUs, HO BBIIIOJTHUJI 00s13aTeNbHOE
3aJaHHuC.

OTBeT OIleHMBAETCSA OTMETKOH “2”, ecnu:



e HE PacKpbITO COJEPKaHUE YUeOHOr0 MaTepHana;

e 00Hapy)KeHO He3HaHHE WM HE MOHMMaHUE YYCHHUKOM OOJbIIei nin Hanboiee BaXKHOW 4acTH yueOHOTO MaTepHara;

e JIOMYLICHBI OUIMOKU B OTNIPEICICHUH MTOHATHUS, IPH NCIIOJIH30BAHUU MaTEMAaTHYECKON TEPMHUHOJIOTUH, B PUCYHKAX, YepTEeKax WK rpadukax, B
BBIKJIAJIKaX, KOTOPBIE HE UCIIPABJIEHBI ITOCIIE HECKOJIBKUX HABOIAIIUX BOIIPOCOB YUUTEIIS.

OneHnBaHue NMCbMEHHBIX PaldoT:
[Ipu npoBepke MUCbMEHHBIX pabOT MO0 MaTeMaTHKE CJIENYeT pa3andaTh rpyOble U HErpyOble OIINOKH.
K rpy0ObIm ommbkam oTHOCSTCS:

e  -BBIYHMCIIUTENIbHBIE OIIMOKH B MPUMEPAX U 3a/1a4ax;

e -0mMOKM Ha HE3HAHHE MOPsIKA BBITIOJHEHUS apu(PMETHIECKUX AeHCTBUIA;

e -HEMpaBWJIbHOE pelIeHHE 3a/1a4M (ITPOMYyCK IeHCTBUHN, HETIPAaBUIIbHBIN BBIOOp ACHCTBUIA, TUIIHEE EHCTBHE);
e -HE JIOBEJICHHE JI0 KOHIIA PEHICHUs 3a/1a4 WM PUMepa;

e -HEBBIIIOJHEHHOE 3aJaHHE.

K HerpyObIm ommbkam OTHOCSATCS:
e  -HEepaIMOHAIbHBIC IPUEMbI BEIYUCIICHHIA;
e - HEMpaBWIbHAs MOCTAHOBKA BOIPOCA K JICHCTBUIO TIPU PEIICHUH 3a]1a4H;
e -HEBepHO c(HOPMYITHPOBAHHBIN OTBET 33/1a4H;

e -HENPaBWJIHLHOE CIMCHIBAHKUE JIAHHBIX YHCEJ, 3HAKOB;
e -HEJOBEIHHE JI0 KOHIA TPeoOpa3oBaHUM.

HpI/I OLOCHKEC ITMCBbMCHHBIX pa60T CTaBATCS CJICAYIOIIUC OTMCTKHU:

“5”- ecnu 3a71auu peleHsl 0e3 OMnooK;



“4”- ecnu gomymieHsl 1-2 HerpyOble ommoKy;
“3”- ecnu pomyiieHsl 1 rpyOast u 3-4 HerpyObie OMIHOKH;

“2”- HE3HAHUE OCHOBHOI'O ITPOrPAMMHOTO MaTepualla WM OTKa3 OT BBIIIOJHEHUS Y4€OHBIX 00A3aHHOCTEM.

OneHnBaHue TECTOBBIX padOT:

“5”- ecnm HaOpano oT 8110100% oT MakcUMaJIbHO BO3MOKHOTO Oaia;
“4”- ot 6110 80%:;

“3”- o1 51 1m0 60%:;

“2”- no 50%.



	Пояснительная записка
	Общая характеристика учебного предмета «Математика»
	Личностные результаты
	Метапредметные результаты

	УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА
	1. Математика. Алгебра: 7-й класс: базовый уровень: учебник/ Ю.Н. Макрычев, Н. Г.Миндюк, К.И. Нешков, С.Б.Суворова; под ред. С. А. Теляковского. – 15-е изд.,перераб. – Москва: Просвещение, 2023. – 255с.: ил
	2. Алгебра: 8 класс: учебник для общеобразовательных организаций/ Ю.Н.Макрычев, Н. Г. Миндюк, К.И. Нешков, С.Б.Суворова; под ред. С. А.Теляковского. – 4-е изд.,М. – Москва: Просвещение, 2020. – 287с.: ил
	3. Алгебра. 9 класс: учеб. для общеобразоват. организаций / Ю.Н. Макрычев, Н. Г.Миндюк, К.И. Нешков, С.Б.Суворова; под ред. С. А. Теляковского. – 12-е изд. –Москва: Просвещение, 2020. – 287с.: ил
	3. Алгебра. Дидактические материалы. 8 класс/ В. И. Жохов, Ю. Н. Макарычев, Н. Г.Миндюк. – 15-е изд. – М.: Просвещение, 2010.- 160с. : ил4. Алгебра. 9 класс: учеб. для общеобразоват. организаций / Ю.Н. Макрычев, Н. Г.Нешков, С.Б.Суворова; под ред. С. ...
	5. Дидактические материалы по алгебре для 9 класса/ Макарычев Ю.Н., Миндюк,К.И., Л. М. Короткова. – 9-е изд. – М.: Просвещение, 2016. - 160

